U E.Hpooos
3AJIAYU IO OBLIENA ®U3UKE

Conepxur cBbimre 2000 3amay mo BceM pasjaeniaM Kypca obmen dusuku. Kaxmon
TeMe MPEIIECTBYIOT KpaTKUe TEOPETUUECKHUE CBEICHUS, B KOHIIE COOpPHUKA MPUBEICHbI
cnpaBoyHble TabmuIpl. B HOBOM m3manmu (2-¢ - 1988 r.) marepman cOopHHKa
MEPEKOMITOHOBAH: MEXaHWKa, 3JIEKTPOMArHETH3M, KOJICOaHWsI W BOJIHBI, OITHKA,
KBaHTOBass (u3uka U (PU3MKA MaKpPOCUCTEM - B COOTBETCTBUUM C COBPEMEHHOMN
KOHIENIMe wu3yueHuss Kypca. OTtaenbHble pas3fenbl CcOOpHUKA 3HAYUTENIBHO
nepepaboTaHbl, BKIIOYEH PaJ HOBBIX OPUTHMHAIBHBIX 3a/1ad, YCTPAHEHBI 3aMEUYCHHBIE
HETOYHOCTH.

Jia cTyaeHToB (DU3MUECKUX W WHKEHEPHO-TeXHMUYECKUX CIElHabHOCTEH BY30B,
MO3KET OBITh HCIIOB30BaH BO BTy3aX ¢ OOBIYHON MpOrpamMMoii 1o Gpu3uke.

COJEPXXAHUE

IIpenucnosue 5
Heckonbko COBETOB MO PEIICHUIO 3a7a4 6
Yacts 1. ®usznueckue OCHOBBI MEXaHUKH 7
1.1. Kunemaruka 7
1.2. OcHOBHOE YpaBHEHHE TUHAMHUKHU 16
1.3. 3aKOHBI COXpaHEHUsI UMITYJIbCA, SHEPTUHA U MOMEHTA UMITYJIbCa 25
1.4. BcemupHoe TATOTEHUE 45
1.5. /Ilunamuka TBEpIOrO TENa 49
1.6. Yopyrue nedopmanuu TBEpIOTO TeIa 64
1.7. MexaHnka HeC)KUMAaeMOM YKUIKOCTHU 67
1.8. PenstuBrcTCKas MexaHUKa 72
Yactp 2. DneKTpoMarHeTu3m 81
2.1. TlocTOSIHHOE AIEKTPUUIECKOE TI0JIE B BAKYyME 81
2.2. IIpOBOJTHUKY U JTUAJEKTPHUKU B DJIIEKTPUUECKOM T10JIE 89
2.3. DIEKTPOEMKOCTb. DHEPTHUs MEKTPUIECKOTO OIS 97
2.4. DneKTpu4ecKuil TOK 104
2.5. IlocTosiHHOE MarHUTHOE ToJie. MarHeTHKu 117
2.6. DnexTpoMarHuTHas MHAyKIusA. Y paBHeHUss MakcBenia 133
2.7. JIukeHue 3apsyKEHHBIX YaCTHUI B DJIEKTPUYECKOM U MAarHUTHOM TOJISIX 148
Yacts 3. Konebanus u BOTHBI 155
3.1. Mexanuueckue KoneOaHus 155
3.2. DaekTpudecKue KojeoaHus 173
3.3. Yopyrue BoaHbl. AKyCTHKA 185
3.4. DnekTpoMarHuTHbIE BOJIHBL. W3iydyeHne 194
Yacts 4. Ontuka 203
4.1. dotoMeTpus U TEOMETPUUECKAS] ONTHUKA 203
4.2. Untepdepenius cpera 215
4.3. ludpakuus cera 223
4.4. [lonsipusanus cBeTa 236

4.5. lucniepcusi U NOIJIOIIEHUE CBETA 245



Yacts 5. KBanToBas ¢usmuka

5.1. KoprnyckynsipHble CBOMCTBA 3JIEKTPOMArHUTHOTO U3ITy4YEHUS
5.2. Paccesnue wactui. Atom Pesepdopaa— bopa
5.3. BonHOBEIE CBOMCTBA YaCTHIL

5.4. ATOMBI U MOJIEKYJIbI

5.5. SAnpo aroma. PaanoakTMBHOCTh

5.6. SlnepHble peakuuu

5.7. DnemeHTapHbIE YACTHUIIbI

Yactp 6. Pusnka MaKpOCUCTEM

6.1, YpaBHenue cocrosaus rasa. [Ipoueccsl

6.2. [lepBoe Hayasl0 TEpMOAUHAMUKHU. TEMIOEMKOCTh
6.3. MoJieKyIsipHO-KUHETHYECKAs] TEOPUS.
Pacnpenenenus Makcpemia u bonsumana

6.4. Bropoe Hauano TepMOAMHAMHUKA. DHTPOMUS

6.5. SIBneHue nepeHoca

6.6. TeruioBoe U3Iy4eHHE

6.7. Teepnoe Teno

6.8. Kunkoctu. Kanuisipasie siBICHUS

6.9. ®a30BbIe NPEBPALLECHUS

OTBeThI U peleHus

IIpunoxenus

1. Hexotopsie popmMybl anreOpsl U TPUTOHOMETPHH
2. Tabnuna MpOU3BOAHBIX U UHTETPAIOB

3. HekoTopble MOCTOSIHHBIE YKCIIa U MPHOIMKEHHbIE (POPMYIIBI
4. HexkoTtopsble cBeleHUsI O BEKTOpax

5. I'peueckwuit andasut

6. Tabnuma TpUroHOMETpUIECKUX (HyHKINN

7, Tabnuma nmokazaTelbHbIX (YHKIUH

8. ACTpOHOMUYECKHE BETUYUHBI

9. IIoTHOCTH BENIECTB

10. Yopyrue nocrosiHabie. [Ipeaen npoynoctu

11. lusnexTpuyeckue nNpoHUIAeMOCTH

12. Y nenbHbIE CONPOTUBIEHUS MPOBOIHUKOB U HU30JITOPOB
13. MarHuTHbI€ BOCIPUMMYHUBOCTH Tapa- U JUAMAarHETUKOB
14. IToka3zaTenu npeaoMIICHUS 1

15. Bparienue miocKocTy noisipu3anuu

16. PaGoTta BhIX0/1a 3JIEKTPOHA U3 METAJJIOB

17. Kpait X-110710ChI MOTJIOIIEHUS

18. MaccoBbie k03¢ (pULIHEeHTHI OCIa0IeHUS

19. KoHCTaHTBI 1BYXaTOMHBIX MOJIEKYJI

20. [Tepuonp! mosrypacmnaaa paIioHyKJIHIO0B

21. Macchl JIeTKUX HYyKJIUJIOB

22. IlocTostHHBIE Ta30B

250
250
254
260
270
,279
283
288
292
292
,295

301
309
316
321
324
330
334
340
422
422
423
424
424
424
425
426
427
427
428
428
428
429
429
430
430
430
431
43])
431
432
432



23.
24.

25

TGHJ'IOBBIG ITIOCTOAHHBIC TBepZ[LIX TCJI
HexkoTopble MOCTOSHHBIE JKUAKOCTEN

. JlaBfieHHEe HACBHIIEHHBIX [TaPOB BOJIbI
26.
27.
28.
29.
30.
31.
32.
30.

OcHOBHBIE BEIUYHUHBI U equHUILI CU

Enununpl pu3ndyeckux BETUYUH

HexkoTopsle BHECUCTEMHBIE €MHUALIBI

OcHoBHbIe (opMyJIbl dneKkTpoarHaMuKkd B CU 1 rayccoBoii cucreme
®opMyJibl HEKOTOPBIX aTOMHBIX BEJIMUYUH B rayccoBoii cucreme u CU
Ilepnonnueckas cucrema anemenToB . M. Menzaeneesa

Tabnuua 31eMeHTapHbIX YaCTHI

®dyHnaMeHTaIbHbIE PU3NUECKUE KOHCTAHTBI

433
433
433
434
435
437
438
441
442
444
446



Mpexucnonue

IIpeanaraeMblii cGOpHUK cofepkuT cBbiite 2000 3ajad c yKkasaHusMu 41
pelzeHnsi HauboJee CI0XKHBLIX U3 HuX. JlocraTtouHo Mpokuit Bbibop 3ajgay Kak Mo
TeMaTHKe, TaK M MO CTENeHW TPYAHOCTU AaeT BO3IMOXKHOCTh MCMOJb3OBATH 3TOT
3aa4HUK KaK AJs (PU3NYeCcKUX, TaK U /11 MHXKESHEPHO-TEXHNYECKHX CMelHalbHOCTEH
BY30B.

Jas ynoBGcTBa 1 9KOHOMHMHM BPEMEHM Yy4alllXcA B Hauvajie Kaxjoro pasjaena
JaeTCA CBOJKA OCHOBHBIX (POPMYJ HA COOTBETCTBYIOWMA MaTepual. PopMy.bi
NpUBEACHBI, Kak Npapuio, Oe3 NoAPoOHbLIX MOsSCHEHMIA: MpeanofaracTes, 4To CMbICT
BXOASILLMX B HUX BEJMYMH YK€ N3BECTEH CTYAEHTY, MPUCTYNAIOLIEMY K PeLUSHUIO
3anay. [ToscHeHus faHbpl /UL B TeX ciydasX, Korjga no TeM WM MHBIM MpPUYUHAM
MOTYT BO3HUKHYTb HEJOPa3yMCHHA.

Bce ¢opMynsl B OCHOBHOM TekcTe U oTBeTax npusefeHnl B CH, 3a nckmode-
HueM uactu 5 (KBaHToBasi (hu3nka), rae MCHONB3OBaHa M rayccopa cucrema (CIC).
Hcxoaxbie JaHHbIE M YHMCJIOBbIE OTBETHI JaHLl € YYETOM TOYHOCTM 3Ha4YeHMit
COOTBETCTBYIOLINX BE/MUMH U NPaswi ReicTBMil Hag npubIvXKEHHbIMHM YMCcAaMU.

B koHue cGopHMKa AaHa CBOAKA OCHOBHBIX (PU3MHECKMX KOHCTAHT M CIpaBoOY-
Hbie Tabanubl.

B stoM n3naHnm marepunasi cGOPHUKa CYyLIECTBEHHO NEPEKOMIOHOBAH: MEXaHHKa,
3eKTPOMAarHeTH3M, kosebaHus M BOJHbI, OINTHKA, KBAHTOBasg ¢usnka H Pusmka
MakpocucTeM. IMeHHO Takoe pacno/ioXXeHne MaTepuana — JIOTMYHO NocjefoBaTelb-
HOE M CaMOCOIVIaCOBAHHOE — OTBEYaeT COBPEMEHHON KOHUENUMN U3YyYeHHs Kypca
obweidl Pu3uxn Kak dyHAaMeHTANbHOR AMCHUIMHBEL 3HAYNTENbHO NepepaboTaHbl
OTAe/IbHbIE 4acTH COOPHMKA, BKJIOYEH PAJ HOBBIX OPUIMHAIBHLIX 33a/1ad, HEKOTOpPbIE
3aa4YM MCKMOYEHbl WM 3aMeHEeHbl, BHECEHb! HeoOXoouMble HCApaBJIeHUs.

B 3akmodyeHne aBTOp CYMTAET CBOWM [AOJITOM BbIPa3suUTh BJarofapHocTb BCEM
YUTaATENAM, KOTOpPble COOOLIM/IM CBOM 3aMeyaHUs MO OTAEABbHbIM 33a4YaM M TeM
camMbIM crnocoGeTBoBaAN yaydlleHnto cOopHHKa.

W3znanve sroro cGopHuka B HacTosllee BpeMs Obl10 Obl HEBO3IMOXHbIM 6e3
noMoluyn HayyHo-Texnuueckoro LeHTpa "Biaaguc’, u3asecTHOro cosgareis BbICOKOKIAC-
CHbIX (PU3WYECKMX TPAKTUKyMOB [/ BY30B. ABTOP BecbMa MPHU3HATENIEH 3TOMY
LEHTPY ¥ MepcoHaibHo ero aupextopy B. B. Ceerozaposy, nposBuBLIeMY HCKIIOUU-
TEJbHYIO 3HEPTHIO U M306peTaTeAbHOCTh, a TaKkXKe rIyfoKoe MoHNMaHUue B Heo6xoau-
MOCTH HM3JaHHsA 3Toro yyebHoro nocoGus.



Heckonbko coBeToB no PELIIEHHIO 3Aaan

1. TIpexae Bcero o3HaKOMbTeCch ¢ TabAMLAMP NPUICXKEHUA, TaK Kak pellienne
MHOTHX 3afa4 6e3 HuX HeBo3MOXHO. Kpome Toro, coaepxawmmiics B atux TaGanuax
CAPAaBOYHbIA MAaTepHan 3HaYMTEAbHO O6JNEerYnT Bauly paboTy M CIKOHOMMUT Bpems.

2. Tlpucrynas K pelleHHIO 3aa4Yy. XOPOWIG BHHKHNTE B €€ CMbIC/ H [I0CTAHOBKY
BOMPOCOR. YCTaHOBHTE, RCE JIM [aHHble, HEOOXONMMble AN pelleHus 3ajaumn,
npusesiensl. Hepocratoule RadHble MOXHO HaiTh B TaGaunax npunoxenns. Ecan
1o3BoJaseT Xapakrep 3amauy, ofA3aTeJbHO ciejaliTe CcXeMaTH4ecKitit PUCYHOK,
NOACHAIOLLUMIA €€ CYUIHOCTh,~ 3TO BO MUHOINX CJIy4aaX pe3ko ob.ervact Kak MOoHCcK
peuleHus, Tak M CaMo pellcHHUe.

3. Kaxayo 3ajady peuiaiite, Xak npapwio, B ofilem suae (T.e. B GyKBEHHBIX
o603HaYeHnax), YTOObl McKOMasa BejaudMHa Oblla BhipakeHa 4Yepes 3ajaHlible
BEINYMHLI. Pelllehne B o0lUEM BHie NpuIacT OKOHYATEALHOMY pe3y’abLTaTy ocodyio
LEHHOCTh, NGO MO3BOMAET YCTAHOBUTH OMNPEAE/ICHHYIO 3aKOHOMEPHOCTH, IOKasbiBa-
IOILIYI0, KAK 3aBUCHT McKoMad BEAMYMHa OT 3ajlaHHbix peamuuH. Kpome rtoro, orser,
NOJy4eHHbIA B o0uleM BWAE, MNO3BOJAET CYANThH B 3HAYUTEALHOW CTeNeHn o
NPaBHALHOCTH CaMOTO peileHnst (CM. CAeRyIoLLMIH JIYHKT).

4. Toryyus pelieHne B o6lLEeM BHAe, NPOBEPbTE, MPaBHIbHYIC JIM OHO HMEET
pasMepHocTb. HeBepHasa pazMepHOCTh ecthb ABHbLIR MPU3HAK OLUNGOUHOCTH peuleHua.
Ecan Bo3moxHo, uccienyiive nosefeHyue pewieHUs B NpefebHbIX HacTHBIX Clyuyasx.
Hanpumep, kakoit Obl BMA HH HMENO BbIPaKeHWEe QA8 CAJbl TPaBUTALHOHHOIO
B3AMMOAEHCTBISA MEXTY ABYMS NPOTAHXKEHHBIMU TeNaMy, € YBEJMIEHUEM PACCTOAHUA
MEX1y TeJaMH OHO [AO/LKHO HENPEMEHHO HEPEXOAUTb B M3BECTHLIA  3aKon
B3aHMOAEHCTBUA TOYEYHLIX MacC. B npoTuBHOM ciydyac MOXHO Cpasy YTBEpP:KAATh:
pelleHue HEBEPHOE.

5. MIpucTtynas K BLIYHCACHUAM, MOMHHUTE, YTO YHUC/IOBLIC 3HAYCHUA (PUIMUECKIX
BEJVYNH ABAAIOTCA NpubmxeHHbiMK. IlostoMy npy pacdeTax pykosoacTByiTech
npasmiaMu aefctenit ¢ npubmikennbiMu ducaamu. B 4acTHOCTH, B NOSyUeHHOM
3HAYEHHM BLIYHCIEHHOA BEWYHMHBI HYXKHO COXPAHUTh NOCAEIHMWM TOT 3HAK, eAMHULA
KOTOpPOro €ll€ HAPCBLIIAET MNOTPELIHOCTL BhIYMCACHMHA 3TONH  BeanuuHsl. Bcee
crefywole uH@pb Hago oTOPOCHTD.

6. TToayunB 4uc/OBOIi OTBET, OUEHNTE €ro MpasgonofobHocTh. Takas olleHka
MOXeT B page ciyuyaes OOHApPYXNTb OWMOOMHOCTL NOJYYEeHHOro peayabTarta. Tak,
HalpuMep, AAILHOCThL M0JeTa OPOIUEHHOTO YEJOBEKOM KaMHA He MOXeT OblTh
nopsagka 1 KM, CKOpPOCTh TeJa HeE MOXET OKa3zaTbCd (oJbllle CKOPOCTH CBeTa B
BaKyyMe ¥ T.IL.



Yacrtb 1

PUIUYECKHE OCHOBbl MEXAHUKH

1.1. Kunematuka

® Bekropbl 0603Ha4eHBI KHPHBIM HpudToM (I, V, 8) a MX MOy ~ CBETIBIM
KypcHBHBIM wpudTom (r, U, a).
® Cpenuue BEKTOPHL CKOPOCTH ¥ YCKOPEHUS TOUKH:
(vi=Ar/At, @=Av/At, (1.1a)
rme Ar — nepemellienne (NpupauleHue paguyca-BeKTopa).
® CkopocTb U yCKOpEHUE TOYKM:
v=dr/dt, a=dv/d:. (1.16)
® YcKopeHUe TOYKM B [IPOCKUMAX HA KACATEJLHYI M HOPMAasih K TPAeKTOPHH:

a_=dv /dt, a ,=v’|R, (1.18)

rie R — papuyc XpMBH3HBI TPaekTOpnU B RAHHOH TOYKe.
® [lyTb, NPONAEHHLINA TOYKOIL:
s=fudt, (1.1r)
rRe v — MO0YAb CKOPOCTH TOYKM.

® YrIoBbie CKOPOCTb H YCKOPEHUE TBEPAOro Tena:

w=de/dt, P=de/d:. (1.1p)
® Cas3b MeXIy JMHENHBIMU U YIVIOBBIMU BEJIMYMHAMMU:
v=[wz], a,-= R, a =p,R, (1.1e)

rae T ~ paJUyc-BEKTOP PAcCMaTPUBAEMOM TOYKM OTHOCHTELHO NPOU3BOJLHOMN
TOYKM OCH BpaiieHus, R — paccrosiHue TOYKM OT OCH BpalleHUs.

1.1. Karep, aBurascb BHM3 110 peke, 00OTHaJI MJIOT B IYHKTE A.
Yepes t =60 MMH IOCJIE 3TOTO OH NOBEPHYJT OOpaTHO U 3aTeEM
BCTPETUJI TJIOT Ha pacctosiHuy [=6,0 xm Huke nyHkra 4. Haittn
CKOPOCTb TEYECHMsI, €CJIM NpY [ABWKEHUM B 00OMX HaIpaBIICHUAX
MOTOp KaTepa pafoTan B OJHOM pexXiiMe,

12. Bce 3Be3gpl, B YacTHOCTH M HEKOTOpasd 3Be3fa N,
ynanswress ot ColHIa €O CKOPOCTAMM, NPOHOPHMOHANIBHBIMM MX

7



paccrosiHuio 10 Hero. Kak Oyfer BbIDIAAETbH 3Ta KapTUHA € "TOYKH
3peHud” 3pe3npl N?

13. Toyka npouuia MOJOBHHY IYTH CO CKOpOCThIO v,. Ha
OCTaBLICHCS YacTU MYTH OHA [MOJIOBUHY BPEMEHU [BUTajach CO
CKOPOCTBIO v;, @ NOCJIEAHMEA Y4acCTOK MpOIjia CO CKOPOCTBIO U,.
Haiitu cpenHiolo 3a BCE Bpems IBHXEHHUsI CKOPOCTb TOYKH.

1.4. Touka OBIXETCA TO MpsAMOI B OfHY cTtopoHy. Ha puc. 1.1
MOKa3aH rpauk NPOHIEHHOIO €10 IyTH § B 3aBUCHUMOCTU OT BpEMe-
HU t. HaiiTd ¢ MOMOLILBIO 3TOTO rpaduka;

a) CPEAHIOI0 CKOPOCTb TOYKHU 3a

s,M BpeMsl JIBYXKEHUA:
20 6) MakKCUMaJIbHYI0 CKOPOCTb;
¢ B) MOMEHT BPEMEHH f,, B KO-
TOPbIA MTHOBCHHAs CKOPOCTb paBHa
cpemHeil CKOPOCTH 3a TIIEPBBIE 1,
/0 / ‘ CEKYH[I.
1.5. JIBe yactunpt, 1 u 2, ABHU-
/ JKYTCSl ¢ TIOCTOSTHHBIMU CKOPOCTAMU
v, U v,. UX paamychl-BeKTOpbI B
1 HadaJbHbLIA MOMEHT paBHbl I, U
0 10 20 to

r,. IIpu KakoM COOTHOIIEHUU MEX-
Iy 3TUMU YeTbIpbMS BEKTOpamu
YaCTUIbl MCIBITAIOT CTOJIKHOBEHUE

ApYyr ¢ apyrom?
1.6. Kopabnp ABMXKETCSA MO 3KBATOPY Ha BOCTOK CO CKOPOCTBHIO
U,=30 xkm/a. C 10ro-BOCTOKa NOA YIIIOM ¢ =60° K 3KBaTopy nayer

BETEp €O CcKopocTei v =15 km/u. Haiitm ckopocrs v’° Berpa

OTHOCUTEJNIBHO KOpabJyisa U yron ¢’ Mexiay 5KBaTOpOM M Hallpasie-
HMEM BETPAa B CUCTEME OTCYETa, CBSA3aHHOH ¢ Kopabriem.

1.7. OIBa mioBHa AOJDKHBI IIOMAcTh U3 TOYKH A Ha OJHOM

oepery pekd B MOpsAMO IPOTHBOMOJIONKHYIO TOYKY B Ha npyrom
fepery. s 3TOro OAMH M3 HUX peELINJl MEPEIIIBbITH PEKY TI0

npssmoit AB, Apyroil ke — BcCe BpeMs JiepXKaTb KypC NEPNEHIUKY-
JIAPHO K TEYEHUI), & PACCTOsIHWE, Ha KOTOpPOE €ro CHECET, MpoiiTu
IIENIKOM II0 Oepery co CKOpoctbio u. IIpm kakOM 3Hau€HuUM u oba
IJIOBLA JOCTUTHYT TOYKM B 3a OMHAaKOBOE BPEMs, €CIIM CKOPOCTb
TEYEHUA U,=2,0 KM/4 U CKOPOCTh KaXJIOro IUIOBIA OTHOCUTEIIBLHO
BOAbI v'=25 KM/u?

1.8. Or GakeHa, KOTOPBIii HaxXOAWUTCS Ha CEPEAMHE IUMPOKOH
peku, orominu ase noaku, A u B. Ob6e jogKu CTAIM ABUTATLCS 110
B3aIMHO IEPRCHIUKYIIAPHBIM NPAMbIM: JIOAKa A — BRONBL pekny,
a jJogka B — nonepek. Ynanusmiucek Ha OMHAKOBOE paccTrosinue

Puc. 1.1



or 0akeHa, JIOAKU BepHYJIUCb 3areM o6paTHO. Haiitu oTHOLUIE-
HUE BpEMEH [BUXEHUA JOAOK T,[/tp, €CIIM CKOPOCTb KaXNOii

JIONKMA OTHOCHUTENBHO BOogbl B N =12 pasza Oonbll€ CKOPOCTH
TEYEHUS.

1.9. Jlogka JBMKETCS OTHOCHUTEJIBHO BOIBI CO CKOPOCTBIO, B
n=2,0 pasa MeHbIIeHl CKOpocTH TeyeHUs peku. Ilox kKakum yriom
K HalpaBJIeHMIO TEYeHMs JIOfKA NOJDKHA JIEpXKaTb Kypc, 4Tobbl ee
CHECJIO TEYEHMEM KaK MOXHO MeHbLIe?

1.10. IBpa Teima OpoOCHMIIM ONHOBPEMEHHO U3 OJHOHM TOYKH!
OfIHO — BEPTUKAJIBLHO BBEpPX, Apyroe — mopx ymiom $=60° k
ropu3oHTy. HayanbHast cKopecTb Kaxmoro tema uy=25 m/c. Haitu

paccTosiHMEe Mexay Tejgamu udepes t=1,70 c.

1.11. JIBa mapuka OGpOCH/IN OJHOBPEMEHHO U3 OJHON TOYKM B
rOPU3OHTAJIbHOM HallpaBJIEHUN B TIPOTUBONONOXHBLIE CTOPOHBI CO
ckopoctsmMu vy =3,0 M/c u v,=4,0 M/c. HailTu pacCrossHUE MEXAY
LIapMKaMM B MOMEHT, KOIfla HMX CKOPOCTU OKaXyTCs B3aMMHO
IE€PHEHUKYIIAPHBIMU.

112, Tpu TOYKM HAXOAATCA B BEPLIMHAX PaBHOCTOPOHHETO
TPEYTOJIbHUKA €O CcTOopoHOit a. OHM HAYMHAKOT OJHOBPEMEHHO
JIBUTaTbCsl C MOCTOSTHHON M0 MOJYJIIO CKOPOCTLIO v, NMPUYEM IepBas
TOYKA BCE BPEMA JIEPKUT KypC Ha BTOPYIO, BTOpasd — Ha TPETHIO,
TPETbs — Ha INEepByI0. Yepe3 CKOJIBKO BPEMEHM TOYKU BCTPETATCS?

1.13. Touka A ABMXETCS PABHOMEPHO CO CKOPOCTbIO U Tak, YTO
BEKTOP V BCE€ Bpemsi "HaueneH" Ha TOYKYy B, KoTopasi ABMXXETCs
NPAMOJIMHENHO U PaBHOMEPHO CO CKOPOCTBI 4 < v. B HavalbHbIH
MOMEHT V.1u M pacCTOsiHUE MeXJAy TodkamMu paBHO [. Yepes
CKOJIBKO BPEMEHU TOYKH BCTPETATCA?

1.14. Tloe3n mnuusbl [ =350 M HauMHAET OBUraTbCA IO NPAMOMY

OyT¥ C yckopeHueM a=3,0 cm/c?. Yepes =30 ¢ mocie Havana
ABUXEHIS BKJIIOYUIIU MPOXEKTOP JIOKOMOTUBA (cobbiTue 1), a uepes
©=60c Mocie 3TOr0 — CUTHAJIBHYKD JIaMIly B XBOCTE TIO€3jia
(coGeiTne 2). Hailtu paccrosHue MexJIy TOYKaMM, B KOTOPBIX
NPOM30IIIIM 3T COOBITHA, OTHOCUTENBLHO MOJI0oTHa poporu. Kak u
C Kakoli CKOPOCTBbIO [OJDKHA MEepeMellaThCsi HekoTopass K-cucrema
oTcyera, 4TOOBI 00a COOBLITHMS NPOU3OILUIIIM B HEH B OQHOM TOouke?

1.15. Kabuna nudra, y KOTOpOil paccrosiHMe OT Ioja [0
noToska 2,7 M, Hauasna NOAHUMATLCA € yckopeHueM 1,2 m/c’. Yepes
2,0 ¢ mocne Havyana NogbeMa C MOTOJIKA KaOMHbLI cTajl najarb OOJNT.
Haiitu:

a) BpeMsa CBOGOAHOrO majeHust 60JITa;

0) mepemellieHne U IyTh GONTA 32 BpeMsi CBOGOIHOIO MajieHuUs
B CHCTEME OTCYE€Ta, CBA3aHHON ¢ HIaxTOH nudra.



1.16. JBe yacTUIbl ABHXKYTCA C NOCTOSAHHBIMM CKOPOCTSMH b
U v, N0 JABYM B3aUMHO IEPNEHAMKYIAPHBIM NPAMBIM K TOYKE HX
nepeceyenuss O. B MomeHT =0 4YacTHIbl HaXOAWJIIUCh Ha
paccrossamax I, u I, ot Touku O. Yepe3 CKOJIBKO BPEMEHM MOCIIE
3TOTO PacCTOSHHE MEXIy 4YacTMIlaMHM CcTaHeT HauMeHbuium? Yemy
OHO paBHO?

1.17. s nynkra A, Haxogsuerocs Ha 1uocce (puc. 1.2),
HEeOOXOAUMO 3a KpaTdaiilliee BpeMst IONACTb Ha MAalIWHE B IIYHKT

B, pacnosioxeHHbINl B [ojie Ha paccTogHMHU [ oT miocce. Ha kakom
PaCCTOSTHUM OT TOUKU D CIEeOyeT CBEPHYTHL C ILOCCE, ECIM CKOPOCTb
MAallUMHBL 110 NOJII0 B 7 Pa3 MEHBIIIE €€ CKOPOCTH IO L1occe?

A ¢ /) Uy
N 1
\\\ 0
N1 11 2] 3] 4N\S 6 J7 ¢
N -1
Y -2
Puc. 1.2 ' Puc. 1.3

1.18. Toyka ABMXKETCA BJOJIb OCHM X CO CKOPOCTBIO, TPOEKLHs
KOTOpO#H v, kKak (PYHKIMA BPEMEHM OIIMCBIBAETCS IPadUKOM Ha
puc. 1.3. B momenT t=0 koopaunara Touku x=0. W30o6pazurs
[IpUMEpHBIE TPa@MKH 3aBUCHMOCTER YCKOPEHMs 4., KOOPDOUHATBI X
U MPOHAEHHOIO IyTK § OT BPEMEHU.

1.19. 3a Bpema t =10,0 ¢ TOYKa NpOLLJIA IOJIOBUHY OKPYXKHOCTH
panuyca R =160 cM. HaiiTh 3a 310 Bpems:

a) cpejiHee 3HAYEHME MOIYJsI CKOPOCTH;

6) MOOYyNbL CPEAHEr0 BEKTOpA CKOPOCTH;

B) MOMY/lb CPEJHEro BEKTOpa IOJIHOIO YCKOPEHMs, €Cid
TaHT€HIUAJIbHOE YCKOPEHUE IOCTOSIHHO.

1.20. Paguyc-pekTop 4dacTuilbl MeHSETCSl CO BPEMEHEM t TIO

3akOHy r=bt(l -at), rme b — IOCTOAHHBIN BeKTOp, & — IOJO-
JKUTENBbHasA NocrosgHHas. Haiiru:

a) CKOPOCTb M YCKOPEHWE 4YacTUlbl Kak (PyHKLMR ?;
6) Bpems, uepe3 KOTOPOe HacTHIa BEPHETCH B MCXORHYIO TOYKY,
M TMPOMIEHHBIA NPU 3TOM MYTh.

1.21. B momenTt t=0 yacTuila Bbillila W3 Hadajia KOOPAUHAT B
HOJIOKUTEJIbHOM HAIpaBiieHnM OcH x. Ee cKOpPOCTb MEHSETCA co
BpeMeHeM ¢ Kak Vv =v,(1-1t/t), Ie v, — HayanbHasi CKOPOCTh, ee
MOmyib v, =10,0 cM/c, t =5,0 c. Haittu:
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a) KOOpAMHATY X 4acTULbl, Korga t=6,0, 10 u 20 c;
63 MOMEHTB! BPEMEHH, KOrjga dactuua Oymer HaxOQUTBCA Ha
paccroanuu 10,0 cM OT Hayana KOOpAUHAT.

1.22. Yactuna ABHXKETCS B [IOJIOKMTEILHOM HaNpaBJIEeHMH OCH
X Tak, YTO €€ CKOPOCTb MEHSAETCS IO 3aKOHYy U =ayx, Te o —
MOJIOKUTEJIbHASA NMOCTOAHHasA. B MOMeEHT ¢ =0 yacTula HaxonuIach

B Touke x =0. Haiitu:
a) ee CKOPOCTb M YCKOPEHME KaK (PYHKIIUN BpPEMEHH;
0) CpPEeHIOIs CKOPOCTh 3a BpPEM:A, B TEYEHilE KOTOPOrO OHa

[pOJET NEpBbIE § METPOB NYTH.
1.23. To4ka ABMXKETCA, 3aMEJIASICh, NIO NPAMON C yCKOPEHUCM,

MOJYJIb KOTOPOTO 3aBMCUT OT €€ CKOPOCTH U Kak a = ay/v, rie a —
nocrosinHasd. B HayanbHblii MOMEHT CKOPOCTb TOYKM paBHa U.
Kako#t myTb OHa NMPOMAET IO OCTRHOBKU M 3a KakKoe Bpems?

1.24, Touka JABUXKETCS B IJOCKOCTH Xy I10 3aK0HYy X = ol
y=8t3 e @ u B — NOJOXKMTESIbHbIE NMOCTOSHHDBIE, Haiitu:

4) ypaBHEHHE TPAEKTOpuM TOYKM y(x) u ee rpaduk;

0) MOJY/IM CKOPOCTH M YCKOPEHMS TOYKM Kak (PyHKUUU [}

B) Yron ¢ MeEXAy BEKTOpaMu a U v Kak (yHKUMIo f.

1.25. Touka ABIDKETCS B [IJIOCKOCTH XY IO 3aKOHY X =Asinwt,
y=A(l-coswt), me A M & — IOJOXHUTCIbHBbIC IMOCTOSHHBIE,
Haiitu:

a) myTb §, TPOXOUMMBIA TOYKOH 3a Bpems T;

0) yroj MeXIy CKOPOCTBIO U YCKOPEHHEM TOYKMU.

1.26. YacTtra. OBIDKETCA B IUIOCKOCTH XY C  IOCTOSIHHBIM
YCKOPEHUEM 8, NPOTUBONOJIOXKHBIM NMONOXKUTENBLHOMY HAINPaBJIEHUIO
ocu y. YpaBHeHue TPaeKTOpUU YaCTULbl MMEET BUR ¥ = ax - Bx2,
rme o« u P — noJOXUTEIbHBIE 110CTOsIHHBIE. HailTn ckopocTs v,
YacTUIlBl B Hauyasje KOoOpauHar.

1.27. Hebonbumioe Teno O6pocunu 104 YIJIOM K TOPU3OHTY C
HayanbHOIl CKOPOCTLIO Vv,. Hailitu:

a) nepemerieHue Tena Kaxk (PyHKUHIO BpPeMCHHU, t (f);

6) cpepHUil BEKTOpP CKOPOCTH 3a MEPBbIE ¢ CEKYHJ U 3a BCe
BpPEMS JIBHXKCHMUSI.

1.28. Teno Opocwd ¢ HOBEPXHOCTH 3€MIM MNON YMIOM & K
TOPU3OHTY € HA4aJbHOR CKOPOCTLIO v,. Haiitu:

a) BpeMsl JIBHIKEHHS,

6) MakCHMa/IbHYI0O BBICOTY TOJBEMAa U  TOPU3OHTANBHYIO
MaJIbHOCTB [OJIETa; MIPU KAKOM & OHM PaBHbl JAPYT JAPYTY;

B) YpaBHEHHME TpaekTopuu y (x), Tne y M x — TepeMelnieHus
Tena MO BEPTHUKAJIM M FOPM3OHTAIN COOTBETCTBEHHO.

11



1.29. ITog kKakUM YIJIOM K TOPH3OHTY Hafgo OpOCHUTH LLIApMK,
4TOOBI:

a) paauyc KpUBH3HBI HayaJia €ro Tpaektopuu 6bi1 B n =8,0 pas
60onbIle, YEM B BEPUIUHE;

6) LEHTp KPHMBU3HbLI BEPIIMHBL TPAEKTOPUM HaXOQUJICA Ha
36MHOH MOBEPXHOCTU?

130, IIIapuk magaer ¢ HyYJIEBOIl Ha4YaJlbHOW CKOPOCTBIO Ha
TIAJIKyI0 HAKJIOHHYIO MJIOCKOCTb, COCTABRJAIILYIO YTOJ1 & C FOPU30H-
toM. [IponereB paccrosiHue h, OH yNpyro OTpas’uiCs OT IMIJIOCKOCTH.
Ha xakoMm paccrossHUM OT MECTa NaAeHUs 11apuK OTPasuTCA BTOPOIl
pasz?

1.31. Tlymxka u 1enb HAXOAATCA Ha OJHOM YPOBHE Ha pacCros-
Hud 5,1 kM JApyr oT apyra. Uepe3 CKOJIbKO BpPEMEHM CHapsajg C
HayanbHOU ckopocThio 240 M/c mocrurHer nenu?

132, M3 nymiku BbIYCTUIIM TOCJIENOBATENIbHO [Ba CHapsijia CO
CKOPOCTBIO Uy =250 M/c: mepBbiit — nop ymiom &, =60° K ropusonTy,
BTOPOii — nop yrmom 0,=45° (asumyT oguH u TOT x€). Haitu
WHTEPBAJI BPEMEHM MEXJ1y BBICTPEJIaMU, NP KOTOPOM CHapsAabl

CTOJIKHYTCSI OPYT € JDYIOM.
1.33. Bosgyligblii 1H1ap HadyyHAET NOAHUMATLCA € MOBEPXHOCTH

3emi. CKOpOCThL €ro mojbeMa IOCTOSSHHa M paBHa u,. Brnaropaps
BETPY 1uap INpuodperaeT FOPM3OHTANIBHYI0 KOMIIOHEHTY CKOPOCTY
v,=ay, e & — [OCTOAHHAdA, y — BbicOTa nogbema. Haiitu
3aBUCUMOCTHA OT BBICOTbI HOX'BEMA:
ag cHoca miapa x (¥);
6) MOJNHOrO, TAaHreHMAJIILHOTO U HOPMAJIBHOTO YCKOPEHUIA 11apa.

134. Yacrua AOBMXKETCA B IJIOCKOCTH Xy CO  CKOPOCTBIO
v=ai+Pxj, e i uj — oprer oceit x 'y, &« U P — HOTOXU-
TENBHBIE TOCTOAHHBIE. B Ha4yaJbHbIA MOMEHT 4YacCTUIla HAXOOMIIACh
B Haydasie koopauHar. Haitru:

a) ypaBHEHUE TPaeKTOPHUM 4HacTULbI y (¥);

6) pagMyc KpPMBHU3HbI TPaeKTOPUHM KakK (PyHKIUIO X.

135. Yacruiza A [ABUXKETCS B

T OlHY CTOPOHY IO  TPACKTOpUU
A (puc. 1.4) ¢ TaHreHMAJIbHBIM YCKO-
&  peHHEM a_=act, [I€ @ - MOCTOSH-

Ja HBII BEKTOpP, COBNAAaIOLMil IO Ha-
~— IIPaBJIEHUIO C OCBI0 X, a T — OpT,

CBSA3aHHBIA ¢ 4yactTuued A u
HallpaBJIEHHbIA I10 KacaTeJbHOH K
TPAaEKTOPUM B CTOPOHY BO3pacTaHusl

Iyropoil koopauuarbl. HaliTu cKOpocTh Yactulbl KaK (PYHKLUIO x,
€CJI B TOYKe x =0 €€ CKOpPOCTh paBHa HYJIO.

Y

Puc. 14
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1.36. Touyka ABHXKETCSI MO OKPY>XHOCTM €O CKOPOCTBIO U =t
re o =0,50 M/cz. Haiitu ee nonHoe yckOpeHME B MOMEHT, KOrga
oHa npotiger n =0,10 ANVHBI OKPY>KHOCTH MOCJIC HAYaJa J{BYDKCHUSI.

1.37. Touka aBuXKeTcd, 3aMeIASACD, 10 OKPY>KHOCTH pajuyca R
TaK, 4YTO B KaX/blil MOMEHT €€ TaHTeHI[MaJIbHOE U HOPMAaJIbHOE

YCKOPEHMST O{MHAKOBB! 110 MOTyNNI0. B MOMEHT £ =0 CKOPOCTb TOUKU
paBHa v,. Haiitu 3aBMCHMOCTB:

a) CKOpPOCTM TOYKM OT BPEMEHU W MPOMHJICHHOrO MyTU §;

6) NMOJHOrO YCKOpEHUs TOYKM OT v U S.

138. Touka pABUXKETCA MO [Qyre OKpyXHocTm panmyca R. Ee
CKOpPOCTh vw\/E, rae s — npoijaeHHbId mytb. Haiitu yron mexmy
BEKTOpaMM CKOPOCTH U IIOJIHOIO YCKOPEHHSA KaK (PYHKLUIO S.

1.39. Yactuiia JABMXKETCA NO JYIE OKPYXXKHOCTM paauyca R no
3aKOHy [ =Asinw ¢, rme | — cMellcHUue U3 HAYaJbHOIO NOJIOXKEHUS,
OTCYMTBIBAEMOE BIOJIbL IYTU, A U » - II0CTOssHHbIE, HailTi nosnnoe
YCKOpeHue dYactuibl B Toukax [=0 u [=:tA, ecnuR=100 cM,
A=80cM m ®=200c

1.40. Yactuua OBMXETCA MO OKPYXHOCTU paamyca R. B momeHTt
t=0 OHa Haxonuiachb B TO4YKE (O, M Jajle€ CKOPOCTb €€ MEHSETCHA
cO BpeMeHeM Kak v, =at-Bz% tme @ M B — MONOXMUTENLHbLIE
nocrosiHHbie. HailTh MOIyNbL MONHOTO YCKOPEHMs YacTUilbl B
MOMEHT, KOIZla OHa CHOBa OKaXeTcs B Touke O.

1.41. Toyka ABUXETCA MO IUJIOCKOCTH TaK, YTO €€ TaHreHIu-
aJIbHOE YCKOPEHHE @ =&, a HOpMallbHOE yCKopeHue a,=PBt?, e o
1 B — MOJOXUTENBHbIE MOCTOAHHbIE, B MoMeHT t=0 TO4Ka
noxkounacek, HaiiTm paguyc KpUBU3HBI R TpPAaeKTOpMU TOUYKK U ee
MOJTHOE YCKOpeHME KaK (PYHKIMH ITPOMICHHOIO MyTH §.

1.42. Yactuia [ABMKETCS PaBHOMEPHO CO CKOPOCTBIO U IO
MNOCKOA TpaekTopuu y(x). Haiitm yckOpeHME 4YacTUbl B TOYKE
x=0 u paguyc KpUBH3HBI TPAaEKTOPMU B ITOH TOUKE, €CJM TPACK-
TOpUS:

a) mapabona y = ax?; 6) smunc (x/a)?+ (y/B)=1,
rme « u B — IOCTOAHHBIE.

1.43. Yactuna A [OBIXKETCA MO OKPY>KHOCTH
paguyca R =50 cM Tak, YTO €€ paguyC-BEKTOp I
OTHOCUTENBHO Touku O (puc. 1.5) nopopauuBaer-
Cd C TMOCTOAHHON YIJIOBOK CKOpPOCTBIO & =

=0,40 pag/c. HaitT MOIyNb CKOPOCTH 4aCTUILBI,
a TaKke MOAYJIb M HAIpaBJIEHUE €€ MOJIHOrOo
YCKOpEHMS. Puc. 1.5
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1.44. Kosieco Bpaliaercsi BOKPYF HEINOABUXHONH OCH Tak, YTO
YIOJI @ €ro MoBOPOTa 3aBMCUT OT BPEMEHM Kak ¢ =BtZ, e
p =020 pap/c?. Haittm nosnnoe YCKOpeHune a TO4ku A Ha obope
KOJIECA B MOMEHT t=2,5 ¢, €CJIM CKOPOCTb TOYKU 4 B 3TOT MOMEHT
v =0,65 m/c.

1.45, CHapsaj BbUIETEN CO CKOPOCTHLIO v =320 M/c, caenas BHYTpU
cTtBona n=2,0 obopora. [Inuna ctBosna [ =2,0 M. Cyuras [ABUKEHUE
CHapsiia B CTBOJIC PaBHOYCKOPCHHbLIM, HAilTU €ro YIJIOBYIO CKOPOCTb
BpalLlleHHUsl BOKPYr OCM B MOMECHT BbLJIETA.

1.46. MarnutHasi JIeHTa C KaTyUIKM MPOTAIMBAETCA 4epe3

3BYKOCHUMATENL ¢ MOCTOAHHONM ckopoctelo v. TommuHa JeHTbl
paBHa h. HaiiTu yIoBYI0O CKOpPOCTb KaTyIUKM Kak QYHKIHIO
BpPEMEHU t, €CIM B MOMEHT t=0 paguyc BHEHIIHETO €104 MarHur-
HOI NIeHTh! paBeH R.

1.47. Teepmoe Teno BPalUIAECTCA BOKPYT HEMOABUXHOH OCH 110
3aKkOHy ¢ =at~bt3, e a=6,0 pag/c, b=2,0 pag/c®. Haiitu cpennue
3HAYEHUA YIJIOBO! CKOPOCTHU U YIJIOBOIC YCKOPEHMS 3a IPOMEXYTOK
BpeMeHU OT t=0 J0 OCTaHOBKH,

1.48. TBepaoe TENO HAYMHAET BPalaThCsl BOKPYT HEMOABLKHON
OCH C YITIOBBIM ycKOpeHueM B =otf, rae « =2,0-107% pan/c®. Yepes
CKOJIBKO BpEeMEHHM [OCJIc Hayalia BpalleHMss BEKTOp IOJIHOIO
YCKOPEHUs TIPOM3BONBLHOH TOYKM Tena OyneT COCTaBiaATbh yYIod
¢ =60° C ee BEKTOpOM CKOpoCTH?

1.49. Teepnoe Tes0 BpallacTcs, 3aMeNJIAsCb, BOKPYI HENOA-

BIDKHOI OCHM C YIVIOBBIM YCKOpEeHUEM B ~yw, rie @ — ero ymionas
ckopoctb, HaiiTyi CpeiHIOI yIIOBYIO CKOPOCTb T€Na 3a BPEMsd, B
TEYEHHE KOTOPOro OHO OyHer BpalllaTbCst, €CAUM B HaYaJlbHbiil

MOMEHT €10 YINIOBAs CKOPOCTh ObINa paBHA ;.
1.50. TBepnoe Teno BpaliacTcs BOKPYT HEMOABMIKHOH OCHM Tak,

YTO €r0 YIJIOBasi CKOPOCTh 3aBMCUT OT yIJIa MOBOPOTA ¢ IO 3aKOHY
W=Wwy-ag, ME ®; H a — TMOJOXUTENILHLIE MOCTOsANHbIE, B
MOMEHT t=0 yron ¢ =0. Haiitu 3aBucHUMOCTH OT BpEMEHH:

a) yria MoBopoTa; 0) yITIOBO# CKOpPOCTH.
1.51. Teepaoe Teno Ha4MHaET BpPaLIaThCA BOKPYT HEIOABMKHOMN

OCM C YIJIOBBIM YyckopeHuem B =B,cose, rme B, — 110CTOAHHBII
BEKTOpP, ¢ — YroJl MOBOPOTa M3 Ha4yaJbHOro nonoxenua. Haittu

YIJIOBYK) CKOPOCTB Te€jla B 3aBUCMMOCTH OT yria ¢. V3o6pasuth
rpacuk 3TOH 3aBUCUMOCTH.

1.52. Toyka A HaxogutTcsa Ha 06oje Komeca paauyca R =0,50 M,
KOTOPOE KaTUTCA 6€3 CKOJILXEHMS 10 NOPU3OHTANLHOMN [MOBEPXHOCTH

€O ckopoctsio v =1,00 M/c. Haiitu:
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a) MOIYyJb M HalpaBNEHHE YCKODEHHUs TOYKH A;
6) MOJNHBIA NyTh §, NPOXOAWMBIN TO4YKOl A MEXITy HAByMs
NoCJIENOBaTEIbHLIMH MOMEHTAaMM €€ KacaHUs MOBEPXHOCTH.

1.53. lllap papguyca R=10,0 cM KaTuTCA
0€3 CKOJNbXXEHUS M0 TOPU3OHTAJILHOMN MIIOCKOC-
TH TaK, YTO €ro LCHTP ABMXETCA C MOCTOSH-
HBIM  YCKOPEHMEM a =250 cmfc?. Yepes
t=2,00 ¢ mocjiec Havana ABMXKEHUA €ro MoJio-
XKeHue cooTtBercrByeT puc. 1.6. Haiith:

a) ckopocru Touek A u B;
6) ycxopenus touek A u O.

1.54. Ilunupap xatutca 6e3 CKOJbXKEHUA Pue. 1.6
10 TOPM3OHTANbLHOM mulockoctn. Pammyc nu-

AuMHppa paBeH r. HailiTy pajvycbl KPUBM3HBI TPACKTOpHI TOYeK A
u B (puc. 1.6).

1.55. Isa TBEpHbIXx TEJla BPALLAIOTCA BOKPYT HENOIBIKHbIX
B3aUMHO NEPHEHANKYIISIPHBIX MEPECEKAIOUXCS OCeil ¢ IMOCTOSHHDI-
MU YIJIOBBIMU ckopocTsMu o, =3,0 pa/c u «,=4,0 pag/c. Haiitu
VITIOBYIO CKOPOCTBL M YTJIOBOE YCKOPEHHUE OIHOTO TeJia OTHOCHUTEJIHLHO
IpYyTOro.

1.56. TBepoe TeNO BpalAeTCA C YITIOBOH CKOPOCTBIO @ =
=aqti+bt?j, rne a=50pag/c’, i um j — oprol oceii x u y.
Haiitu yronm & Mexjy BEKTOpaMu YIIOBOTO YCKOpeHu:d P U @ B
MOMEHT, Korga $ = 10,0 pag/c?.

1.57. Kpymiblif KOHYC ¢ YIJIOM [OJypac-
TBOpa & =30° M pagMycoM OCHOBaHUA R =

=5,0 cM KaTUTCR paBHOMEPHO ©€3 CKOJIb-
KEHHUSA IO TOPU3IOHTAJBHOH NJIOCKOCTH, Kak
rnokasaHo Ha puc. 1.7. BepiuuHa KOHyca

3aKpenjicHa LIapHUPHO B Touke O, KoTopas

HaXOAWTCA Ha OJHOM YPOBHE ¢ TOYkoii C —
LEHTPOM OCHOBaHM:A KOHyca. CKOPOCTh TOYKMU

C paBHa v =10,0 cm/c. Haiitn momynu:
a) ymIJIOBOit CKOPOCTH KOHYca; §) YIJIOBOIO YCKOPEHMsI KOHyCa.
1.58. Tseproe Ten0 BpamjaeTcsA C IOCTOSKHHOM YITIOBO# CKO-
pocTbio W, =0,50 pag/c BOKPYT rOpM3OHTAILHOR ocu AB. B MoMeHT
t=0 ocb AB Hayany NOBOpPa4YUBATb BOKPYr BEPTUKANU C IOCTOSH-
HBIM YITIOBBIM yCKOpeHuem B,=0,10 pag/c2. Haitt Mofynn yriogoit
CKOPOCTH UM YIJIOBOrO YCKOpPEHHMs Tena 4depes t=35 c.
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1.2. OcHOBHOC¢ ypaBHeHHE AMHAMHUKH

® OcHoBHOe ypaBHeHHE AMHAMHUKM (BTOpoi 3akoH HebloToHa):
mdv|dt=F. (1.2a)

® 370 Ke ypaBHeHHe B MPOEKUMAX HA KacaTesJbHYI0 M HOpMalb K TPacKTOPHH
TOYKM:

mdv_[dt=F,, mv’[R=F,. (1.26)

® VpaBHeHue [HHAMMKM TOYKH B HEHWHEpPLUAILHOMN K'-cucteme oTcyera,

KoTopad BpallaeTcs ¢ TOCTOAHHOM yT‘IIOBOﬁ CKOPOCTBLIO G BOKpPYr HEMOABWXKHON OcH:

ma' =R+me’R +2m[v'e], (1.28)

rne R - PaaNyc-BEKTOP TOYKM OTHOCHUTEJIBHO OCHU BPALUECHHUA K'-cucremst.

1.59. YacTuua ABMKETCA BAOJIb OCH X IO 3aKOHY X =oat?- Bt
e ¢ U P — MOJIOXUTENILHBIE NOCTOAHHBIE, B MOMeHT =0 cuiia,
HEeACTBYIOIasA Ha 4YacTuly, pasHa F,. Haiitm 3navenus F, cuibl
B TOYKax MOBOPOTa M B MOMEHT, KOIjia 4acTuila ONAThH OKaXETCA
B TO4YKE X =0. .

1.60. HaifTu Mofysib M HamnpaBJieHHE CUJIbI, JEWCTBYIOILEH Ha
4acTMIy MacChl m [IpHU €€ JBHXEHUM B IUIOCKOCTU Xy IO 3aKOHY
x=Asinwt, y=Bcoswt.

1.61. Ha rmagkoif ropn3oHTaJIbHOI NOBEPXHOCTH HaXOAATCA JiBaA
Opycka macc m; u m,, KOTOpble coeguHeHbl HUTLIO. K Gpyckam B
MOMEHT f=0 NPUJIOKWJIM CHJIbl, IPOTUBOIOJIOXHO HalpaBJIEHHBIE
M 3aBUCAIIME OT BpEMEHM Kak F,=a t u F,=oa,t. HaiitTn, 4epes
CKOJIBKO BPEMEHU HUTD IOPBETCS, €CJIM CHJIa HATS>XKEHUS Ha paspbiB
pasna F_.

1.62. AspocraT Maccbhl m =250 Kr HadaJl ONYyCKaTbCsl C yCKOpe--

HueM a =020 m/c2. OnpegenuTh Maccy 6asnacra, KOTOPbIH CIEXyeT

cOpocuthb 3a 60pT, 4TOOBI a’POCTAT MOJYYIIT TAKOE XKE YCKOPEHME,
HO HaNpaBlIEHHOE BBEPX.

1.63. B ycranoeke (puc. 1.8) mac-

My My ChI TEJ PaBHbI m,, M, WU M,, Maccbl

: ~ 6/10Ka ¥ HUTEH MPEHEOPEKMMO MaJibl

U TpeHus B O6noxe Her. Haiftu ycko-

peHHe a, C KOTOPBIM OIMyCKaeTcs
TENO m,, ¥ CUNY HATKCHUA HUTH,
CBA3LIBAIOLEN Tena m, WU m,, ecnu
ko3 punmeHT TpEeHUA paBeH k.

Puc. 1.8
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1.64. Ha HaKJIOHHYIO IJIOCKOCTb, COCTAB-
IAULYIO YTOJI & C TOPU30HTOM, NMOMECTHUIIU
IBa Gpycka I u 2 (puc. 1.9). Maccbl 6pyckoBm,
U m,, KO3PPUUMEHT TPEHUsT MEXITY IUIOC-
KOCTBIO M 3TUMM Gpyckamm k; m  k,, npu-
4eM k;<k,. Haiitu:

a) CWJIy B3auMOJEHCTBIA MEXTY Opycka-
MM IpU JBIKCHUU;

6) yrosn «, Npu KOTOPOM CKOJBXEHUA He Oyner.

1.65. HeGonpliloe T€10 MyCTUIM BBEPX IO HAKIOHHOI IJIOCKOC-
TH, cOCTaBJAloIIei yron «=15° ¢ ropmsonrom. Haittu kosdpdunu-
€HT TPEHMs, €CJIM BpeMs IOAbEMa Tena OKasanoch B 1=2,0 pasa
MEHBINIE BPEMEHHU CITYCKA.

1.66. 111aitby rmomecTUIIM Ha HAKIOHHYIO IJIOCKOCTb, COCTABIIAI0-

myto yron a=10° ¢ ropusonrom. Ecim miajibe cooGmuTk HEKOTO-
PYI0 HayaJlbHYK) CKOPOCTH BBEpX II0 IUIOCKOCTH, TO OHa Jo

OCTAHOBKM IIPOXOAMT ITYTb S;; €CJH K€ COOOIUMTH Ty Xe Ha4aJibHyIO
CKOPOCTb BHM3, TO ITYTh JI0 OCTaHOBKHU paBeH s,. Haiitn xoaddunu-
€HT TPEHMs, 3Hasg, 4TO S,fs,=1n=40.
1.67. B ycranoske (puc. 1.10) ussec-
THBI yron &« u KO>dpunueHr tpeHus k
MEXJTy TEJIOM M, YW HAaKJIOHHON moc-
KOCTbI0. Macce! O510ka M HUTH [IpeHe-

OpekuMO Marnel, TpeHusi B OJIOKEe HeET.
Buauane o6a Tena HenonsuxkHbl. Haiitu

OTHOLIICHUE MacC m,[m;, Npu KOTOPOM
TEJIO M, HAYHET:

a) omyckarbes; 06) MOAHMMATBLCA.

1.68. Haxnonnas mockocte (cMm. puc. 1.10) cocraBnsaer yron
«=30° ¢ ropusonrom. OrHouieHME Macc Tea  myfm =n=2[3.
Kosdduument TpeHuss Mexmy TelNoOM m; U IJOCKOCTBIO k=0,10.
Maccnwl On0ka w1 HUTH npeHeGpexumo Manbl. Hailt Momynp u
HalnpaBJIEHUE  YCKOPDEHHs Tela m,, €CJId CUCTEMA IIpUlIIa B
IBIDKEHUE U3 COCTOSIHMS TOKOSI.

1.69. Ha rnagkoit rOpu3OHTalbHOM MIOCKOCTH JIEXKUT JOCKa
Maccel m; U Ha Heit Opycok maccbl m,. K Opycky npuioxuiu
TOPU30HTAJIBHYIO CHJTy, YBEJIMYMBAIOLLYIOCA CO BPEMEHEM ¢ TIO
3akOHy F =atf, rme « - nocrosgHHas. Haiitu 3aBucumoctm or ¢
YCKOpeHuil ROCKM a, M Opycka a,, €ciu KOo3(ppUUUEHT TpeHUst

Mexay JOCKoi M Opyckom paseH k. HM300pasuTb npuMepHbIE
rpaPuKM 3TUX 3aBUCHUMOCTEH.

Puc. 19

Puc. 1.10
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1.70. Ha rOpuU3OHTaNBLHOR M7I0CKOCTM HAaXOMATCSA JBa TeEJa:
O6pycok um 3nekTpoMoTOp ¢ OGarapeiikoit na mnopicraBke. Ha oco
3JIeKTPOMOTOPa HaMOTaHa HHUTb, CBOOONHBIA KOHEL, KOTOPOi
coeuHeH ¢ Gpyckom. Paccrosinue mexay oboumM Tejiamu paBHO I,
x02¢hduuMenT TpeHusT MeXIy TtenamMH M miockocteio k. Ilocne
BKJIIOYEHHA MOTOpa OpycOK, Macca KOTOpPOTO BJBOE GOJIbLIE Macchbl
OpYroro Tena, Hayan ABUIATBCA C IIOCTOSSHHBIM YCKODEHMEM 4.
Yepe3 CKOMBKO BpeMeHHd 0da Tena CTONKHYTCH?

1.71. Hebonbiuoe Te0 m Hadugaet

CKOJIB3UThL MO0 HAKJIOHHOW MJIOCKOCTH W3

A m TOYKM, PACMOJIOKEHHON HaJl BEpTHKaJIbHBIM
vmopom 4 (puc. 1.11). Kosddpuuuenrt rpe-

HUS MEXIY TEIOM Y HAKIOHHOM I1JI0C-

KOCTho k=0,140. Ilpm Kakom 3HavYeHUU

o
m 7 77 yria o BpEMA  COCKaJIb3bIBAHUA Gyﬂﬁ'l‘
HanMEHbILUM?
Puc. 111 1.72. 1iIaii0y 1osoXuiIn Ha HaKJIOHHYIO

IUTOCKOCTh X COOOLUMNHM  HaMPaBIIEHHYIO

BBEPX HA4aJIbHYIO CKOpPOCTh u,. Koagpduuu-

EHT TPeHUA Mexay wailboid y niockoctoio papeH k. Ilpn xakom

3HAYEHUM YIVIa HaKJIOHa ¢ uIafida Apo#eT BBEPX MO MJIOCKOCTU

HauMeHbiuee pacctoguuce? Yemy oHO paBHO?

1.73. Bpycox Macchl m TAHYT 3a HUTb

£ TaK, YTO OH JIBMXKETCA C HOCTOSHHO# CKO-

POCTBIO TIO FOPU30OHTANBLHOU MNJIOCKOCTU C

7\ koxpdunuesrom TpeHusas k  (puc. 1.12).

m Haiitu yron «, ipu KOTOpOM HaTsXKEHUE
Y HUTH MHUHUMAaNbLHO. YemMy OHO paBHO?

1.74. Hutp nepekuHyTa 4Epe3 JIErKuit

Puc. 112 Bpawmjaromuiica 6es tpenus 6nok. Ha on-

HOM KOHLIC HMTU NPUKPEIZIEH I'PY3 Macchbl

M, a 1o fApyroit cBUCAIOLICH YaCTH HUTH CKOJNB3UT MY(PTOYKa

MacCbl m € MNOCTOSIHHBIM YCKOPEHHEM 4’ OTHOCHTEIILHO HUTHU.
Haiitn cuny TpeHus, ¢ KOTOpOif HUTH JEHCTBYET Ha MY(TOUKY.

1.75. Yepe3 650K, NPUKPEIUIEHHBIN X HOTONKY KabuHBI Judra,

NEPEeKUHYTa HUTh, K KOHIIAM KOTODPO# NpuBsi3aHbl TPy3bl Macc m,

U m, Kabuna HauyMHAET IOAHUMATBCA ¢ yCKOpeHUHEM a4. Ilpene-
Operasi maccoil Gyoka, HalTu:

a) YCKOPEHME Ipy3a m; OTHOCHTEILHO KaOMHBI;

6) cwry, ¢ KOTOpoif 60K HeiicTByeT Ha MOTOJIOK KaGHHBL

1.76. B cucreme, 1mokazaHHoif Ha puc. 1.13, maccet Tten
paBHbI  m,, m;, ‘m,, TPEHUs HET, Macchl GJIOKOB rnpeHeGpexumo

Manbl. Hailt yckopenue Tena m,.
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Puc. 1.13 Puc. 1.14 Puc. 1.15

1.77. C kakuM MHHUMAJIbLHBIM YCKOPEHHEM CJIEIYET IEPEMELATh

B FOPM3OHTAJIbHOM HanpasieHuy Opycok A (puc. 1.14), ytoGnl Tena
1 n 2 H"He ABWUrajIMCh OTHOCHTEIILHO HEro? Macchbl Ten OQUHAKOBHI,

k03(pPULMEHT TPEHUS MEXITY OPYCKOM U OOOMMH TelnaMH paBeH k.
Maccht 610ka U1 HUTH TIpeHEOpPEe)XUMO Malibl, TpeHHA B OJIOKE HET.

1.78. TIpusme 1, Ha KOTOpOH HaxoguTca O6pycok 2 Macchl m,

COOOLINIIM BJIEBO TOPHM30HTaJIbHOE ycKopeHue a (puc. 1.15). Ilpu
KakOM MaKCHMMaJIbHOM 3Had€¢HUM 3TOro yCKopeHus Opycok Oymer
OCTaBaThCA  €UIE  HEMOABMXKHBLIM  OTHOCUTENIBHO MpPU3MBI, €CIHU

K03(PUIIMEHT TPEHUsT MEXIY HUMU k<ctga?

1.79. Ha ropu3oHTa’IbLHON MOBEPXHOCTH HaXOOUTCS Mpusma ]
Maccbl m; € ymom a (cm. puc. 1.15) n Ha neit 6pycok 2 macchel
m,. IlpeneGperasi TpeHueM, HAATU YCKOPEHME NPUMBL.

1.80. Ha Tteno Maccel m, Jiexallee Ha ITIaikoil ropu30HTaJIbHOM
[UIOCKOCTH, B MOMEHT f=0 Hadasa ACiCTBOBaTb CHJIa, 3aBUCAILAA
ot BpeMmeHn kak F=kt, rie k¥ — nocrosaHass. Hanpapnenue 3Toif

CUJIbl BCE BPEMS COCTABIIAET YIOJ & € TOPU3OHTOM (cM. puc. 1.12).
Haiitu:

a) CKOPOCTb T€J1a B MOMEHT OTpPbIiBa OT IUIOCKOCTH;

6) myTb, NPOHIECHHBIA TEJIOM K 3TOMY MOMEHTY.

1.81. K Opycky maccel m, JjexallleMy Ha [JIalKOH IOpM30HTaslb-
HOI TIJIOCKOCTH, IIPHJIOKUIJIM IIOCTOSIHHYIO 10 MOMOYTIO CHITY
F=mg/3. B mnpouecce €ro npAMOJIMHENRHOIO [BMKEHUS YIon o
MEX/TY HanpaBJIeHHEM ITOH CHJIbl U FTOPU30OHTOM MEHSIIOT 110 3aKOHY

a=ks, rne k — nocrosiHHasA, S — TPONAEHHBIH GPycKOM myTb (M3
HayaJIbHOro mnosyoxeHus)., Haiitu ckopocth 6pycka Kak (PyHKLUIO
yIia o.

1.82. HeGonplloil IIapuK IOABELIEH K HUTH, BEPXHUN KOHEI|

KOTOpOii B MOMeHT f=0 Hayanu mnepeMellaTb. B npouecce gBuske-
HUsT HUTH IIOBOPAYUBAETCA C MOCTOAHHON YIVIOBOM CKOPOCTBIO

w =0,85 pag/c, a HMIapUK JBUXETCA MO TOPU3OHTAILHON IMPAMOIL,
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Haiiti cKOpoOCTb 1HapMKa B MOMEHT, KOIJa YIOJl MEX[IYy HUTbIO U
BeEpTUKanbpo ¥ =45°.

1.83. Teno maccel m OpocCwIM IHOR YIOM K TIODU3OHTY C
HayaJIbHOM CKOPOCTBIO V,. HaiiTh mpupauieHue umnysnbca Ap Tena
3a TIEpBbIC ¢ CEKYHJ NBWKEHUs W MOQYJIb NPUPALLCHUSA HMITYJibCa
TE1A 3a BCE BPEMA ABIDKEHHA.

1.84. Ha nokoaAlnyrocs YacTUiy Macckl m B MOMeHT =0
Hadyana AeficTBOBATH CHJIA, 3aBUCAINAA OT BPEMEHM [ TIO 3aKOHY
F=br(x-1t), rne b — MOOCTOSAHHBII BEKTOp, T — BPEMs, B TCUCHHC
KOTOpOTO JeiicTByer faHHas cuna. Haiditu:

a) MMMYJIbC YAaCTULbI NOCIE OKOHYaHMs JACHCTBUS CUIIbI,

6) myrtb, NpoiiieHHBIA YyacTHlIEd 3a BpeMsT ACHCTBUsi CHMIIBL

1.85. Yactuua Macckl m B MOMEHT ?=0 HayUHaAET [BUIATbLCS
nox, pacitcreueM cwibl F=Fysinw?, me F, 1 © — 10cTOsHHBIE.
Haiitm myTh, nNpodeHHBIA dYacTHUER, B 3aBUCHUMOCTH OT L.
HN3zo6pasuth npuMepHblid rpaduk 3TOH 3aBUCMMOCTH.

1.86. B MoMeHnT t=0 yacTtuLa MacChl m Ha4yMHaCT JABUraThCsA
nop peiicreuem cwibl F=Fcosw?, me F, u © — mocrosiH-
ubie.CKOJIBKO BpeMeHW vacTulla Oymer MABUTatbea JI0 IIEPBOIi
ocraHoBku? Kakoii nyte ona mpoiiger 3a 310 Bpemsa? Kakosa
MaKCUMalTbHas CKOPOCTh YacTHIlbl Ha 3TOM IyTH?

1.87. B MoMeHT t=0 yactmie COOOLIMIM HA4YalbHYIO CKOPOCTh
Vy,, M OHa Ha4yaja JBUIaTbCA TOJ JEHCTBMEM CHIIBI CONIPOTUBIIEHUS
Cpeanl, MPONOpIUOHANIBLHOMK ec ckopoctm kak F=-rv. Haiitu:

a) BpeMs IBIDKEHUS 4acCTHIbl IOJ NIeiicTBUEM 3TONH CHIbI

6) cKOpOCTBb YacCTMIbl B 3aBUCUMOCTH OT IPONHAEHHOIO €10 IIyTH,
a TakKe MHOJHBIM MyThb O OCTAHOBKHU.

1.88. Ilyns, npoGuB [OCKY TONUMHBI h, W3MEHUIIA CBOKO
CKOpOCTb OT U, 1O v. HaliTu BpeMs [BIKEHUs ITyiM B JIOCKE,
CYMTasg CUJIy COIPOTHBICHUA MPONOPLUOHAIBHON  KBagparty
CKOPOCTH.

1.89. Hebonblioii OpycOK HA4MHAET CKOJIL3UTbL MO HAKJIOHHOI
NJOCKOCTH, COCTaBAAIONUICH Yronm « ¢ ropu3oHtoM. Kosdduiuenr
TPEHMSI 3aBUCUT OT TNPONAEHHOIO MyTH X [O 3aKOHYy k=YX, y —
nocrosinHas, Haiftu nyTh, npoiijeHublit GPyCKOM 10 GCTaHOBKH, U
Er0 MaKCUMaJIbHYIO CKOPOCTbD.

1.99. Ha ropusonTtanbHON MJI0CKOCT C KOIPPULUEHTOM TPEHUs
k nexur Teno Maccet m. B MOMeHT t=0 K HEMY NPWIOXKUIN
TOPU3OHTANIBHYIO CHIy, 3aBUCALIYI0 OT BpeMeHu xak F=br, rne
b — nocrosHHbIl BekTOop. Haitth myTh, HpOijieHHbI TelNoM 3a
NnEpBble ¢ CEKyHA ACHCTBUSA 3TOMl CUIBI.
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1.91. Camoner aenaer "MepTBYIO NemI0' paguyca R=500mM c
IOCTOAHHOM CKOPOCTBIO v =360 xM/4. HaiiTu Bec JIETYMKa MaccChbl
m =70 xr B HyOKHel, BepXHell ¥ cpegHedl TOUKax METHU.

1.92. He6onplioit 1apuk MacChbl m, HOABCLUCHHBIA Ha HUTH,
OTBEJIX B CTOPOHY TaK, YTO HHUTL OOpa3oBana IpPAMOA yroa c
BEPTHUKANDBIO, U 3aTreM ormyctunu, Haittu:

a) MOAyJZlb [IOJIHOTO YCKOPDEHHWsi LIapHKa U CUJIy HaTsKEHUsA
HUTH KakK (PYHKIUU YITIAa €€ OTKJIOHEHHS OT BEPTHUKAJIY;

6) crly HATAXEHUA HUTM B MOMCHT, KOIZlAa BEPTUKAbHAasd
COCTaBJIAION{AaA CKOPOCTH LIapyKa MaKCHMaJlbHa;

B) YrOJ1 OTKJIOHCHHMS HUTH B MOMEHT, KOTIa IOJIHOE YCKOpEHUE
HIapUKa TOPHU3OHTAJIBHO.

1.93. Illapuk, MOABEIICHHBIA HAa HUTH, KA4acTCd B BEPTUKAJILHON
MJIOCKOCTH TakK, YTO €0 YCKOPEHHMsl B KpallHEM M HIDKHEM TIOJIOXE-
HUSAX paBHBI IO MOXYJIIO ApYr Apyry. HaliTu yron OoTKJIOHEHUS HUTHU
B KpallHEM IOJIOKEHUM.

1.94. TlogBenieHHbIH Ha HUTHM LIAPUK Ka4a€TCsi B BEPTUKallb-
HOM MUJIOCKOCTHM TakK, YTO €ro YCKOPEHHE B HMKHEM IOJIOXKEHUU

a=4,0 M/c’>. HaiiTu MOy1Ib YCKOpEHMS IlIapuKa B KpaiiHem IMO-
JIO>KEHUM.

1.95. HeGonbuioe teno A HaymHaer CKOMb3UTH ¢ BEPHIVHBI
rmagkoil ccepbl papgumyca R. Hality yrosi Mexpay BepTUKAJIbE) 1
painycOM-BEKTOPOM, XapaKTepu3YIOIIUM MOJIOXKEHHE TeEjla 4
OTHOCMTENILHO HEeHTpa cepbl B MOMEHT OTPbiBA OT HEE, a TaKXKe
CKOPOCTb TE€Na B 5TOT MOMEHT.

1.96. IIpubop  (puc. 1.16, Bug
CBEpPXY) COCTOMT U3 rnagxoro [-o6pas- -8
HOIO CTEPXHs, paclOJOXEHHOrO B -
TOPU3OHTAJILHONH MNJIOCKOCTH, U MYQ-
TOYKM A w™Macchl m, COeAMHEHHOMN
MPYKMHKOA ¢ To4kol B. 2KecTkocTb
NpY;KMHKU paBHa x. Bcs cucrema (
Bpallla€TCsl C TIOCTOSAHHOUN  yIJIOBOU
CKOPOCTBIO @ BOKPYT BEPTUKA/ILHOI
ocH, mnpoxopsiieid 4epe3 Touky O.
HaiitTu  oTHOCUTEJILHOE  yIJIMHEHUEe
npyxuHKu. Kak 3aBuUCHT pe3ynbTaT OT HAlpaBIEHWs BpaileHus?

1.97. Benocuneauct efer no Kpymioii rOpu3OHTaNBLHON MITOIajd-
Ke paauyca R. KoagdpuumeHT TpeHUs! 3aBUCHUT TOJILKO OT paccTos-
HUsL r 0 ueutrpa O mnomiankum Kak k=k,(1-r/R), e k, —
nocrognHada. HaiiTm pajgnyc OKpPY>XKHOCTH C IIEHTPOM B TO4ke O, TIO
KOTOPOii BENOCUIENUCT MOXET €XaTb ¢ MAKCUMaJIbHOH CKOPOCTBIO.
KakoBa aTta ckopocCThb?

Puc. 1.16

21



1.98. ABTOMAaNIMHA ABVKETCA C 1IOCTOAHHbIM TAaHTEHIIMAJIBHLIM
yckopenueM  a, = 0,62 M/c? O TOPU3OHTANIBLHOW  MOBEPXHOCTH,

OonuchbIBass ayry paguyca R =40 m. KospduumeHT TpeHus mexiay
KOJIecaM#i MalllMHbI M HOBEPXHOCTLIO k =0,20. Kakoii myth mpoijer
MAILHHA 6€3 CKONBXCHUSA, €C/IM B HAyalbHbiil MOMEHT €€ CKOpPOCTh
paBHa HymI0?

1.99. ABTOMAaMIMHA ABHXKETCS PaBHOMEPHO TI0 TOPU3OHTAITLHOMY
nyTH, uMmewolemy ¢opMy cuHYycomibl y =bsin (xfa), tne b u a« —
HeKOTOpBIe nocrosinipie, KosgguuueHt TpeHust MeXay xojecaMu U
poporoit pasen k. Ilpu Kakof CKOPOCTH [BMXKEHHE aBTOMaHINHBI
OyfeT NpoUCXOUTL 0€3 CKOJIbXeHUA?

1.100. Lfenouka maccel m, oGpa3yloilass OKPYXKHOCTb paguyca
R, nafiera Ha IJIagKuil KPyropoil KOHyC ¢ yIJIOM nosiypactsopa 9.
Haiita cyiTy HaTs>KEHMA [ECMO4KH, €CIIM OHAa BpaLlaeTca ¢ INOCTOAH-
HOI YrNOBOI CKOPOCTBIO ® BOKPYP BEPTHKANIbHOW OCH, COBIIafAlo-
e ¢ ochid CUMMETPHUHU KOHYCA.

1.101. Hebonpioe Teno A CKOJIb3UT
IO IRaJAKOH TOPU3OHTaIbHONK TOBEPXHOC-
TH BJOJb BEPTUKAILHON CTEHKM, MMEKO-
mteit Buj, Kak Ha puc. 1.17 (eup ceepxy).
3akpyrieHHasi 4acTb TPACKTOpUM Tella
NpeCTarIACT cO00 YTy € yIiiom & = 60°.
Haiitu ckopoctb Te1a B TOYKE 2, €CIM B
Touke | v,=65 M/c n KO3PPULUEHT

Puc. 1.17 TPEHUst MEKIY TENOM M BEPTUKAILHON
cTeHKkoil k=025

1.102. Yepes zakpemieHHbI OJI0K TMepekMHyTa HUTb, K KOHIIAM
KOTOpOi NPUKpEIJIEHbI IPY3bl Maccamu m, u m,. Mexay HUTBLIO U
ONIOKOM MMeEeTCA TPEHME TAKOE, MTO HUTHL HAYMHAET CKOJIb3UThH TI0
650Ky, xora m,/m,=mn,. Haiitu:

a) k03hPUIMEHT TPEHUs,

6) yckopenue rpysos, eclu m,fm,=n>1,.

1.103. Hacruna Maccel m JBHXKeTCA MO BHYTPEHHEH rmagkoii
TIOBEPXHOCTH EBEPTUKAJILHOMO LWIMHApPa panuyca R. Haiitu cmny
AaBJIEHUSA YacTMLbl HA CTEHKY UMIMHApPA, €CIM B HadallbHLII
MOMEHT €€ CKOPOCTh PaBHa U, M COCTABISET YIOJ & C FOPU3OHTOM.

1.104. Yacrunia Macchl m JIBMXKETCST B IUIOCKOCTH P noj
REMCTBHEM MOCTOAHHONM 116 MOy cunbl B, xOTOpas noBopayuBa-
€TCs B ITOM NJOCKOCTHM C IOCTOSIHHOI YITIOBOH CKOPOCTBIO . B
MOMEHT f=0 4acTuiia nokowsjaach. Haiitu:

a) MOMOYJIb €€ CKOPOCTM B 3aBUCMMOCTH OT BpPEMEHMU:
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0) 11yTb, NPOXOAMMBIA YaCTHLIEH MEXAY ABYMSA MOCIEAOBAaTENb-
HbIMH OCTAaHOBKaMH, M CPEHIOI0 CKOPOCTb Ha 3TOM ITyTH.

1.105. HeGonburyro waiidy A
NONOXKUIJIA Ha HAaKIOHHYK IJIOC-
KOCTb, COCTaBJIAIOUIYIO yIOn « C
ropu3oHToM (puc. 1.18), u coobiiunu
HaYanpHylo CKOpocTb v,. Haittn
3aBUCHMOCTb CKOPOCTM IHalbbl OT
ymia ¢, ecnu x0dhPUIUCHT TPEeHUA
k=tga M B HadaJbHbIA MOMEHT
Pp=m/[2.

1.106. Ilennouky pnaudbl { 1o-
MECTUNIM HA IJIAAKYI0 CHEPUUECKYIO
IOBEPXHOCTb pajamyca R Tak, YTO OJJUH €€ KOHEI| 3aKpeIieH Ha
peprunHe cgeppl. C KakmM YCKOPEHHEM @@ HauHET HABUTATbCH
KaXbld 37EMEHT LEeNOYKH, €CNTU €€ BEPXHUI KOHEL[ OCBOGOAuTHL?
InivHa wernouku I<nR/2. '

1.107. Hebonpiroe T1€310 IOMECTWIIM HA BEPILUMHY I[T1aJIKOTO IIapa
paauyca R. 3ateM uiapy cOOGHIMIIM B TOPU3OHTalIbHOM Hafmpaslie-
HUM TIOCTOSAHHOEC YCKODEHUE 84, M TEJIO HA4YajJ0 CKOAb3UTb BHMS3.
HaiiTn CcKOpOCTL Tejla OTHOCUTEJIBHO IlIapa B MOMEHT OTpbIBa.
CpaBHuUTb ¢ penieHueM sapayu 1.95.

1.108. My¢grouka A MOxeT CBOOORHO CKOJIb-
3UTHb BIOMb [JIaJKOIO0 CTEPXKHs, WU3OTHYTOIC B
dopme nonykoneua paguyca R (puc. 1.19). Cuc-
TEMY IMpMBEIH BO BpallleHUE C MOCTOSHHOIN
YIJIOBOI CKOPOCTBIO ® BOKPYI' BEPTUKAJIBHON 0Cu
O0’. Haiiti yron ¥, COOTBETCTBYIOULUI} YCTONYU-
BOMY MOJIOKEHUIO MY(PTGUKHU.

1.109. BnHTOBKY HaBElIY Ha BEPTUKAILHYIO
YEepTY MMIUEHM, HaxOAsllelics TOYHO B CeBep-
HOM HallpaBJIeHMM, U Beicrpenuiu. Ilpenebperas
COIPOTMBIJICHHEM BO3JyXa, HaliTM, HAa CKOJIBKO
CaHTUMETPOB U B KaKyl0 CTOPOHY IIyJ]s, 1OfIaB B
MULIEHb, OTKJIOHUTC OT 4epThl, BbICTpes npo-
M3BEAEH B TOPU3OHTAJILHOM HAIpaBJICHUH Ha
imupore ¢ =60°, ckopocthb mynu v =900 Mmfc,
paccrosiHue A0 MMUILEHU s =1,0 kM.

1.110. YenoBek Maccel m=60 kr  uger
PaBHOMEPHO 110 fepudepun rOPU3OHTAIBRON KpYIyoi IiaTgopMbl
paguyca R=3,0 M, KOTOPYI0 BpallalOT C YIVIOBOH CKOPOCTBIO
w =1,00 pan/c BOKpyr BEpTMKalbHOi oOcH, mpoxojdieit uyepes ee
neuTp. HaliTu ropM3OHTaNBHYI0 COCTaBIAIOLIYIO CIIIBI, REHCTBYIO-

Puc. 1.18

Puc. 1.19
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1[eif Ha YeJIOBEKa CO CTOPOHBI MIaTOPMBbE, €CITH PE3YITbTUPYIOLLAH
CUJI MHEPIUH, TIPUIIOKEHHBIX K HEMY B CHUCTEME OTcuera "mnaTtdop-
Ma", paBHa HYJIO.

1.111. TToe3an maccbl m =2000 T NBUXETCS Ha CEBEPHOM 1UPOTE
¢ =60°. OnpenenuTn:

a) MOOy/lb W HallpapJIEHUE CUJIBI OOKOBOTO NaBJIEHUs MOE3Na
Ha PEJIbChl, €CNIM OH JIBMXXETCS1 BJOJb MEPUAMAHA €O CKOPOCTBIO

v =54 xM/q;

0) B KakOM HAamNpaBJICHUM M C KAKOH CKOPOCTbIO IOJDKEH ObLI
Obl JABUTaTbCA TI0€3[, 4YTOObI pE3YyJLTUPYIOLAss CWJI MHEPIMH,
OEHCTBYIOIMX Ha Ioe3 B cucTeMe OTcuera "3emns”, 6blna paBHa
HYJTIO.

1.112. T'nagkuili TOPU3OHTAJILHBIA [AUCK BpallalOT C YITIOBOW
CKOpocTbI0 ®=35,0 pan/c BOKpPYr BEPTUKAJIBHOI OCH, NPOXOALIEH
Yepe3 ero ieHtp. B 1eHTpe nucka MOMECTUIN HeGOMNbIyIo H1aidy
Maccoiik m=60r wm coollmunu e TOINYKOM TOPH3OHTANbHYIO
CKOpOCTb U, =2,6 M/c. Haiitn moxynb cuibl Kopuonuca, aencTsyro-
e Ha 1aiby B cucreMe orcyera "muck' depe3 t=0,50 ¢ nocne
Hayajla €¢ JIBUXKCHUS.

1,113, I'opu3OHTaNBHBIN JUCK BPallalT C YIIIOBOH CKOPOCTHIO

® =6,0 pag/c BOKpPYI BEpPTUKAJbHONH OCH, NPOXOAALIEH uYepe3 ero
nenrp. Ilo omHoMy M3 AUaMETpPOB JMCKa JBIKETCA HebonbiLOE
Tejgo Maccbl m=0,50 xr ¢ MOCTOAHHONW OTHOCHTEJILHO [JUCKA

ckopocThio  v'=50 cMfc. Haiitu cury, ¢ kotopoii auck jeiicTByer
Ha 5TO TEJI0 B MOMEHT, KOIla OHO HaXOAUTCA Ha pacCTOAHNU

r=30 cM OT OCU BpaIllECHUA.

1.114. Topn3oHTaNIbHO PaCHOJIOKEHHBINA TNaJKUH crepxenb AB
BpalLaloT C YIJIOBOH CKOpOCThIO ®w =2,00 pag/c BOKpYr BEPTMKaJILHOIA
ocu, npoxopsuieil 4depes ero kKoueny A. Ilo crepxkHIO ¢BOGOIHO
CKONBL3UT MydTOodka Maccbl m =0,50 kr,ABHKYIIascsd M3 TOYKH A
C HayanpHOM CKOPOCTBIO v,=1,00 Mfc. Hajitn neficTByioiylo Ha
mycdrouky cuny Kopmonmca (B cucreme oTcuera, CBA3aHHOM CO

CTEpXKHEM) B MOMEHT, Korga My@Todyka Okazanach Ha r=50 cM OT
OcHM BpalleHUs.

1.115. TopuzonTalbHBIA JUCK paguyca R BpallamwT C YITIOBOM

CKOPOCTBIO  BOKDYF HENOJBMKHON BEPTUKAIBHOM OCH, HPOXOAs-
e yepes ero kpaii. 1o nepudepnu nucka paBHOMEPHO OTHOCH-

TECJIbHO HEro ABWXETCsA YacCTulia MaccCbl m. B MOMEHT, KOIJja OHa
OKa3bIBa€TCA Ha MAKCUMAJIbHOM pacCTOdHUUA OT OCHA BpalUCHUs,

pe3yJbTUpyoliasi Cujl uHepuum F,,, JEHCTBYIOIUX Ha YacTULy B
cucreMe orcdera “AuUcK’, obpamjaerca B Hynb. Halitu:

a) ycKopeHHe a’ YacTHIBl OTHOCHUTENHHO AUCKA;

6) 3aBucuMoOCTb F,  OT paccTOSAHMA JIO OCH BpalllEHW.

24



1.116. Ha »3kBarope ¢ BbICOTbI h =500 M Ha NOBEPXHOCTb
3emnu mnagaer Teno (6e3 HaYaNbHOI CKOPOCTH OTHOCUTESIHHO
3emnu). Ha kakoe pacCTOsiHME M B KaKyl0 CTOPOHY OTKJIOHHTCH OT
BEPTUKAJIM TEJIO 1P IafeHUU?

1.3. 3akoHbl coXpaHeHMS MMIYJIbCA, IHEPTHH
H MOMEHTa HMMIYIbca

® YpaBHeHHE OBWKEHUA LEHTPA MacC CHCTEMbIL

mdv jdt=F__ . (1.3a)
rae F“m — Ppe3yJbTHUPYIOLafd BCEX BHEILIHHX CHIL
® IIpupaiieHUe MUMOYILCA CUCTEMBL:
2
P, Py = [P dt. (1.36)
1 .
® YpaBHeHMe [MHAMUKU TeJa NEpEeMEHHOM Macchl:
dv dm
m—=F+—u, (1.38)
de dt
rae B — CKOPOCTb OTHessieMOoro (IpMCOCHUHAEMOIO) BellecTBa OTHOCUTE/BHO
paccMaTpuBaEMoro Tena.
® PaGora M MOIUHOCTh CHJIBL
A =der =fF:ds, P=Fv, (13r)
rae dY — 3/leMeHTapHOe MepeMellieHne TOYKU MpuJoxkeHus cuibl P,
¢ [IpupalieHre KUHETUYECKON 3IHEPIUMM HACTHLLI
K2 - Kl =A, (1.3n)
rne A — pabora scex cui, AeficTBYIOIMX HA YacTuly.
® V6LUIb NOTEHUMANLHOM SHEPrUM YacTHlbl B moJe:
U,- U2=Amm, (1.3¢)
rme A, — pa6oTa CAbl MOJA.
® CBsA3sb MEXIY CHIOH M MOTEHIMAILHOM SHEpPruell 4acTUlbl B NOJE:
F,=—6U/al, B=-VU. (1.3x)
® JpupalieHne MOJHONA MeXaHUYECKOHW IHEPrMM YacTUUbI B MnoJje:

E,~E;=A 4o (1.33)
rae Aml, — pabora pesyabTupyolleil BcEX CTOPOHHHX CW, T.€. CWJI, He NpHHajJe-
KallMX K cuiaaM JAaHHOIO MOoJf.

@ [IpupauieHne coOGCTBEHHON MEXaHUYECKOH IHEPTUN CUCTEMBL:
— AHC
Ec062 - Ecoﬂ 1~ Almm + Alﬂm’ (1.3u)
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e EN=K+ Uoss UM ~ cOBCTBEHHAA MOTCHUUANBHAR 3JHEPIUA CHCTEMBI;

c .
Am — paGoTa BCex BHELIHHMX CHJI; A:m — pafoTa Bcex BHYTPEHHUX Aucculia-

TUBHBIX CHJ (CHJI TPEHUS W COMPOTHBAEHUS).

® [IpupauieHne MOJHOR MEXAHUYECKOH SHEPrMH CHCTEMbI B Toje:
_ A STOD ane
E,-E =Apm + Apuyrps (1.3x)

rne E =Em* U,m, U, — TNOTEHuMaNbHasds 3HEPHUA CHCTEMBbI BO BHEIUHEM

nose; Apen, — PaboTa BHEUIHMX CHJ, T.6. CHJ, HE MPUHAIIEKALMX K CHIAM JaHHO-
ro nons.

® KuneTndeckad 3HEPruf CUCTEMbL
k=K+miip, (1.31)

rae K — ee xunernyeckas JHeprus B CHCTEMEC LEHTpa Macce.

® [IpupaiieHne MOMEHTA MMMY/ALCA CUCTEMbI:

2
M,-M,= [N, dr. (13m)
1

® MOMEHT MMOY/ILCA CHUCTEMBL

M=M=+ [fcp)s (1.31)

rme M — ee MOMEHT UMMyIbca B CHCTEME HEHTPa Macce (COGCTBEHHBIH MOMEHT
UMIybea), ., — PAIMYC-BEKTOP UEHTPA MAacC, P — MMAYIbC CHCTEMbL

1.117. Yepes On0K, VYKpEeNJAEeHHbIA Ha IMOTOJIKE KOMHAThI,
MEPEKUHYTa HUTh, Ha KOHIAX KOTOPOH MOABEUICHBI TejJa Macc m,
M m,. Maccet 6710Kka M HHTH MPEHEOPEXMMO Malbl, TPEHHA HET.
HaliTu yckOpeHue HEeHTpa MacC 3TOl CHCTEMBI.

1.118. 3amkHyTas  mHemouka A
Maccbl m=0,36 Xr COEQUHEHA HUTHIO

¢ KOHHOM BEPTMKANLHONI OCH LIEHTPO-
O6exHoif MammHbl (puc. 1.20) m Bpa-

HIAETCA € VIJIOBOM CKOPOCTBIO =
=35 pag/c. IIpu 3TOM HUTbL COCTABIACT
yron ©=45° ¢ Beprukannio. HaiiTn
pacCcTOsHUE OT LEHTPa MAacC 1EMOYKH
JIO OCH BpalllcHMsl, a TaKXe CuiIy
HATSDKEHUSL HUTH.,

1.119. Kpyrneiifi KOHYC A Macchbl
Puc. 1.20 m=32 K U C YIIOM HOJYpacTBOpa
«=10° xaturcsi paBHOMEpPHO  Ge3

26



CKOJIBXXEHUA IO KpYITIOH KOHU-
YECKOI MOBEPXHOCTH B Tak, 4TO
ero BepuiMHa O oOcCTaercid He-
noaBwxHoit  (puc. 1.21). Llentp
Macc KoHyca A HaxoguTcsi Ha
OlHOM YpPOBHE ¢ TOukoit O u
orcrouT OT Hee Ha [=17 eMm.
Ocb KOHyca ABMXETCA € YIIIOBOW
ckopocTbl0 = 1,0 pag/c. Haiitn
CHJIy TpEHMs ITOKOs, NEHCTRYIO-
IIYI0 Ha KOHYC 4.

1.120. MOTOLMKIHMCT €AET IO BEPTUKANLHOH IUIWHAPUYECKOI
creHke pamuyca R=5,0 M. lleHrp Macc 4denoBeka ¢ MOTOLMKIIOM
pacnionoxkeH Ha [=0,8 M or creaku. Kosdduiment TpeHus Mexmy
KOJMeCcaMB M CTEHKOH k=034. C xakOii MUHMMAJIBHOH CKOPOCTBIO
MOXET €XaTb MOTOLHMKIUCT [0 TOPU3OHTAILHON OKpYyXHOCTH?

1121, Cucrema COCTOMT M3 JBYX ILIapuKOB Macc moun om,y,
KOTOpbi€ COERMHEHBI MEXAy coboit npyxuukoik. B moment £=0
LWIaPMKaM COOOIMIIM CKOPOCTU V¥, M V,, MOCHE YCro CUCTEMa
Havyana JBUTaThbCA B OJHOpPOAHOM mnose Tsxectn 3emnn., Haitti
3aBUCHMOCTY OT BpPEMEHHM MMIIYJIhLCA 3TOW CHUCTEMBbl B Mnpoilecce
OBVKEHUAR W pagUyca-BEKTOpa €€ LEHTPa MacC OTHOCHTENBLHO €I0
HA4aJILHOTO MOJIOKEHUS.

1.122, JiBe HeGonbluME maiibbl Macc m; M m, CBA3aHbI HUTHIO
JnuHbl | W [OBUXYTCH MO MIajkoil [uiockocTd. B HekoTopblit
MOMEHT CKOPOCTh OfHON Iuaiibbl paBHA HyJIO, a Jpyroiuv,
[IpUYEM €€ HalpaBleHHUE MNEPHEHAUKYNAPHO luTH. Haiitw cumy
HaTSOKCHMSL HUTH.

1.123. IInor Maccel M C YCJIOBEKOM MacChl m TOKOMTCA Ha
NOBEPXHOCTU mipyna. OTHOCHTENBHO IUIOTA YENOBEK COBEPIUACT
nepemerenne 1’ co ckopocreio v’ (f) u ocraHamnuBaetcs. IlpeHe-
Operag COLPOTHBIICHMEM BOMbI, HAWTH:
ag nepemMernenue 1 MnoTa OTHOCUTENBHO Oepera;

6) rOpUROHTANBHYIO COCTABAAIOUIYIO CWIbI, ¢ KOTOpPO# Henosex
JefiCTBOBANI Ha IUIOT B MIpOllECCE JABMIKCHUSA,

1.124. Yepes Onok nNeEpekuHyTa BEpeBKa, Ha OJHOM KOHIE
KOTOPOil BUCHUT JIECTHUIIA C “EJIOBEKOM, a HA JPYIOM — YypaBHO-
BEIIMBAIOLMIT Tpy3 maccel M. YenoBek Macchl m  COBEPIUMT
nepeMelieHre 1 OTHOCHUTEIIBHO JICCTHMIIBI BBEPX M OCTRHOBHIICHA.
IIpenebperas maccamm OGOKa U BEPEBKH, a TAKKe TPEHHEM B OCH
6710Ka, HaliTu nepemelneHue 1 1eHTpa Macc 3TOi CHCTEMBL.

1.125. Yactuua I CTOnKHyNack ¢ 4YacTuuell 2, B pesynbraTe
Yero BO3HUWKJIA cocTaBHasA wactuua. Haiitm ee ckopocte v m
MOIYJIb v, €Ciid Macca dactduwl 2 B 11=2,0 pasa 6onbuie, 4yem

Puc, 1.21
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YacTuubl ], a MX CKOPOCTH TMEpefl CTOJIKHOBEHMEM V;=2i+3j u
v2=4i-5j, rae KOMNOOHEHThI cKopoctu B CH.

1.126. CtBON MyLIKM HampawneH noj yriioM ©=45° k ropusoH-
Ty. Korna koseca myluku 3akpeIiEHbI, CKOpPOCTh CHapsjia, macca
koToporo B 1 =50 pa3 meHbllle Maccbl MyHIkH, v,=180 m/c. Haiitn
CKOPOCTb NYILKYU Cpa3y [OCJIE BbICTpelia, €CNM KoJieca ee OCBO6O-
IHTh,

1.127. Tlymka Maccel M HayuHaeT CBODOAHO CKOJB3UTL BHU3
no TIJIaAKOH TIJIOCKOCTH, COCTABJSIIOLIEH Yrom &« ¢ TOPU3OHTOM.
Korma nymika nponula mytb !, poOU3BENM BBICTPEJ, B PE3yJibTare
KOTOpPOrO CHaps[ BbLUIETEN C MMIYJIbCOM P B TOPU3OHTaJIbLHOM
HallpaBJieHUM, a IyIlKa OCTaHoBWiach. I[IpeHebperas Maccoi
CHapsAa, HalTU TNPONOJIKMTEIIBHOCTL BBICTpEIA.

1.128. IBe nebonbiume Mydrouku Macc #m,=0,10 kr n m,=
=0,20 Er JABWXKYTCA HaBCTpedy [ApPYTr APYTYy MO MIaJAKOMYy FOpH30H-
TAJILHOMY IIPOBOJY, U30THYTOMY B BUJIC OKPYXXHOCTH, C IOCTOSIHHbI-
MM HOpMalbHbIMU YCKOPEHUAMU a; =3,0 M/c? u a,=90 m/c?. Haiitu
HOPMAaJNIbHOE YCKOPEHHE COCTaBHON My(Thi, 00pa3oBaBLUIEHCA OCIE
CTOJIKHOBEHUSL.

1.129. B MOMEHT, KOrjja CKOpPOCThb TNaJAoNIEr0o Tena COCTaBUIla
v,=4,0 Mfc, OHO pa3opBaJlOCh Ha TPHU OJMHAKOBBIX OCKOJIKa. [IBa
OCKOJiKa pa3JICTeyIuch B I‘OpﬂBOHTaHbHOﬁ MJIOCKOCTH INOJA HNpAMBbIM
YIJIOM APYr K JpPYyry €O CKOpOCTbO 0=350 M/c kaxnbiii. Haiitu
CKOPOCTb TPEThEro OCKOJIKA Cpasy MOcJie pa3pblBa.

1.130. CHapsj, BBIIYLUEHHBI CO CKOPOCTBIO U,=100 M/c mof
yrioM & =45° K TOpM30HTY, pa3opsajcia B BepxHeil Touke O
TPAeKTOPUM Ha JBa OJWHAKOBBLIX OCKOJNKA, OIMH OCKONOK YIaj Ha
3EMIII0 TOA TOYKOA O €O CKOpocTbio v, =97 M/c. C 'Kakoit cko-
POCTBIO YHaJl Ha 3EMJII0 BTOpPOil OCKOJIOK?

1.131. ITaii6a I, ckonb3uBLIAsA II0 HIEPOXOBATONH TOPU3OHTAlNb-
HOIl NMOBEPXHOCTH, MCOBITajla COyJlapEHUE ¢ TIOKOMBINEHCA Iaiboii
2. Tlocne croynkHOBEHHs Hiaitba ] OTCKOYMjA TIOM MPSIMBIM YITIOM
K HalpaBlEHUIO CBOEr0O MEPBOHAYAJILHOIO ABMXKEHUS MU IPOIILIA [0
OCTaHOBKM IyThb s, =15 M, a 1uaiiba 2 — mythb s,=4,0 M. Haiitn
CKOpOCTh 1Iaiibbl 1 mnepen CTOJNIKHOBEHUEM, €CIM €€ Macca B
n =15 pasa MeHbHIE Macchl HIAiObl 2 u kK03(hIULIUEHT TpPEeHUs
k=0,17. :

1.132. Ilenouyka Maccel m =100 xkr ¥ juuHb [=1,40 M Bucur
Ha HUTH, KacascCb MOBEPXHOCTHU CTOJIa CBOUM HIDKHHMM KOHIOM,
Iocie mnepexuraHusgs HUTH 1ENOYKa Yynana Ha croi. Haidtu
NONUBIA MMITYJILC, KOTOPbI OHa mepefana CTOy.

1.133. JIpe ouHaKOBBIC TEJIEXKM I M 2, HA Kax/10if U3 KOTOPbIX
HaxXOAUTCA 1O OIHOMY 4YeEJIOBEKY, IBWXYTCA 0€3 TpeHus no
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VHEPLIMM HABCTpedy APYT APYry IO mapajuieNbHbIM penibcaM. Korpa
TEJIEXKKM MOPaBHAJIMCH, € KOKAOH M3 HUX Ha APYIYIO NMEPEHPHINHYN
YeJIOBEK — MEPNEHAUKYNSAPHO OBWXKEHUIO Tenexek. B pesynnraTe
Tenexka ] OCTAHOBWJIACH, a CKOPOCTb TeJNexXKW 2 ctanma v. Haiitu
TIEPBOHAYANbHBIE CKOPOCTH TENCKEK V; M V,, €CIM Macca Kaxpaoi
tesiexxku (6e3 yenopeka) M, a Macca KaXIOr0 4ejiOBEKa m.

1.134. [Ise oquHAaKOBBIE TENEXKH ABIDKYTCA APYT 3a APYTOM IO
uHepuum (Ge3 TpeHus1) ¢ OQHOM M TOH Xe CKOpOCThIO V,. Ha
3af{HE TeyieXXKe HaXOOUTCA 4YENOBEK Macchl m. B HeEkOoTOpbId
MOMEHT YEJIOBEK IPBbITHYJI B NEPEIHION TEJIEKKY CO CKOPOCTHIO u
CTHOCUTENIBHO CBOEH Tenexku, Vimeda B BuJy, YTO MacCa KaxI0#
TEJICKKA paBHa M, HalfTM CKOPOCTH, C KOTOpbIMU GYIYT ABMIAThbCA
obe TeseXKKY JIOCHE ITOro.

1.135. Ha xpawo nokosnieiicss TeENexKy Maccbl M cTosT nBa
YeJI0BEKa, Macca KaXJIOro H3 KOTOpbix paBHa m. Ilpenebperas
TpeHUeM, HAfiTH CKOpPOCTb TENEXKH IOC/e TOro, Kak oba 4vesnopeka
CHIPBITHYT € OfHOW ¥ TOH ke TOPU3OHTANLHON CKOpPOCTHIO u
OTHOCUTEIILHO TEJIEXKKH:

a) OMHOBPEMEHHO; §) ApPYr 3a APYTOM.

B kakom ciyuae CKOpOCTH TeJexkKH Oyner Oomblie?

1.136. Paxera BBITYCKAET HEINPEPHIBHYIO CTPYIO ra3a, UMEIILYIO
CKOpOCTb % OTHOCHUTENILHO pakeThl, Pacxoj]] rasa paBeH W Krjc.
Ilokasars, 4YTO ypaBHEHUE [BVIKEHWS paKeTbl HMCET BUJ ma=
=PF-yuu, 1&¢ m — Macca pakeTbl B JIauHbIii MOMEHT, a — e€¢
yckopeHue, F — BHewHaAs cuia.

1.137. Paxkera ABUXETCA B OTCYTCTBME BHEIIHHMX CWJl, BBIITyCKast
HEMPEPBLIBHYIO CTPYH ra3a €O CKOPOCTRIO W, ITOCTOSIHHOM OTHOCH-
TENLHO paxernpl. Hailth CKOpOCTH paKeThl v B MOMEHT, KOrjga €e
Macca paBHa m, €CIM B HA4allbHbIH MOMEHT OHA MMefa Maccy m,
U €e CKOPOCTh ObiIa paBHa HYIIIO.

1.138. Haiity 3aKOH HM3MEHCHMSI MACChl PAaKETbi CO BpEMEHEM,
€CNIM OHa JABMXKETCA B OTCYTCTBME BHEIIHUX CHJI ¢ NOCTOSIHHBIM
YCKOPEHMEM G, CKOPOCTb MCTEUEHHS ra3a OTHOCHTEIBHO PaKeThl T0-
CTOSTHHA M PaBHA 4, a €€ Macca B Ha4yaJbHblii MOMEHT paBHa m,.

1.139. Paxkera Hayaya HOTHWUMATBECH BEPTHKAJIBHO BBEPX B
ONHOPOAHOM mone cun Tsokectd, HawanbHaa macca paxersl (c
TOIJIMBOM) paBHa m,. CKOpOCTb Tra30BOil CTPYH OTHOCHUTEIBHO
pakeTbl pasHa u. HaliTu ckopocTh pakeTbl B 3aBUCUMOCTH OT €€

Maccbl m W BPEMEHU NoAbema ¢.
1.140. Pakera mnomepxvBaeTcsi B BO3AYXE Ha NOCTOAHHOMR
BBICOTE, BbIOpAChIBasi BEPTUKAIILHO BHU3 CTPYIO ra3a CO CKOPOCTBIO

u =900 M/c. Haiitn:
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a) BpeMsi, KOTOPOE pakKeTa MOXET OCTaBaTbCA B COCTOAHUM

[TOKOS, €CNIM HayajlbHas Macca TOIUIMBA COCTaBAseT n=25% ee
maccel (6e3 TONNIMBa);

6) maccy ras’oB i (f), KOTOPYIO JOJIXXKHA €XECEKYHIHO BbIOpachl-
BaTb pakeTa, 4TOGbI OCTAaBAaTbCA Ha MOCTOAHHOW BBLICOTE, €CIIM

HavasibHasi Macca’ pakeTbl (C TOIUIMBOM) paBHa M.

1.141. Kocmuueckuiif kopabnb Maccbl m, [BIDKETCA B OTCYTCTBUE
BHEILIHMX CHJI CO CKOPOCTbIO V,. i HM3MEHCHMA HanpaBJICHUA

ABWXKEHMS BKJIOYWJIM PEAaKTUBHBbINA JIBUraTeNlb, KOTOPbIA  cTan
BbIGPACHIBATL CTPYIO ra3a C MOCTOSHHONH OTHOCHTENLHO KOpabns

CKOpOCTBIO 4, BCe Bpemd epreHAuKYJIAPHONH  HarpaBJICHUIO
ABMXKEHUsT kopabnst. B koHue paboTbl [BUraress macca Kopabns

craja paBHOMt m. Ha Kkakoii yros a M3MEHWIOCh HalpaBicHUE
ABMKEHUA Kopabyis 3a Bpemsi paGoTbl asurarens’?

1.142. Tenexka ¢ TMECKOM JBIDKETCA 110 TOPU3OHTANBHOM

MJIOCKOCTHM 1oj AeiicTBUEM noctosinHoi cwtbl F, coHanpasieHHON
¢ ee ckopocThbio. TIpM 3TOM IMECOK BBLICHINACTCA 4EPE3 OTBEPCTHC B

AHE C TIOCTOSAHHON ckopocThio p krfc. Haiitn yckopenue ¥
CKOPOCTb TEJIEKKM B MOMEHT f, €Cli B MOMEHT =0 Tenexka ¢
MEeCKOM MMEJla Maccy m, W €€ CKOpOCTh Oblila paBHa HYJIO.

1.143. Tlnardopma Macchl m, HAYHHAET JBUFATHCA BIIPABO IMOJ
peiicteueM mnocrosinHoit cunbl B (puc. 1.22). U3 HenogsnmxHOIO
6yHKepa Ha Hee BBICHINTAETCA f1eCOK. CKOpOCTb MOrpy3KH MOCTOSHHA

W paBHa p kr/c. HaiiTd 3aBMCMMOCTH OT BPEMCHU CKOpPOCTH H
yckopeHus 1natgopmbl 1IpU TOrPy3Ke.

Puc. 1.22 Puc. 1.23

1.144. 1lenouka AB pnuubl [ HaxoguTCA B IJIAfAKOH TOPU3OH-
TaJNILHOM TPYOKE Tak, YTO 4YacTb €€ JJIMHbl h CBOOOJHO CBEIIMBACT-
s, Kacasichb CBOMM KOHUOM B mnosepxxocru crona (puc. 1.23). B

HekoTopelii MomeHT Komewy A renouku ornyctuad. € kakoi
CKOPOCTBbIO OH BBICKOYMT 43 TpyOKmu?
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1.145. OnHOpOpHbIA [MIUHAP HaXOOUT-
Ci Ha JBYX [OPM30OHTANbHBIX PENbCax F
(puc. 1.24). Ha Hero HaMOTaHa HUTb, K (@)
KOHILY KOTOpPO#l NPUJIOKWIIA TOCTOSAHHYIO

cuwry B. Haiitu pabGotry cunbt F 3a Bpems, .
B TEYEHHE KOTOPOro OCh LWJINHApPaA NepeMec- {

THAaCh 0e3 CKONbKEHUS Ha paccrogdue [, ; )
€Cny CuJa; r

a) ropusoHTalibHa (ciydail a); @)

6) sepTukansuHa (cnyyai o).

1.146. Yacrtuia copepluna nepeMeLicHue
110 HEKOTOPOH TPAeKTOPUM B IDIOCKOCTH XY
u3 TOYKM 1 C paguyCOM-BEKTOpOM I;=i+2j B TOYKY 2 C paguycoM-
BEKTOPOM 1,=2i-3j. Ilpu 3TOM Ha Hee [CHCTBORAIIM HEKOTOPbIE
cwibl, ogHa u3 koropbix F=3i+4j. Haittu pabory, xoropywo
copepwimna cuna F. 3pecs 1, r, u F — B CH.

Puc. 1.24

1.147. Hebonbimas My@rodka  Maccbi
m =013 xr ABMKETCHA [0 IJIAIKOMY NPOBOAY,
H30THYTOMY B FOPH3OHTAJILHOM IJTOCKOCTH B
BUAE HYTH OKpPY>XHOCTH pajguyca R=50 cMm
(puc. 1.25, Bujg cmepxy). B Touke [, roe
ckopocth  MycdTouku  v,=7,5 Mfc, Ha Hee
Havajla JeliCTBOBAThL MOCTOSIHHAA TOPU30H-
TanbHaa cuna F. Halitn ckopocte mydrou-
KA B TOYke 2, ecrm F =30 H.

Puc. 1.25

1.148. JIOKOMOTHUB Macchl m HadMHaeT
JABUATATBCH CO CTAHLMAM TakK, YTO €r0 CKOPOCTh MEHSIETCH M0 3aKOHY

v=ays, e « — NOCTOsHHAdA, § — npoiaeHuniit myte. Haittn
CYMMAapHY!0 paboTy BCE€X CWJI, JIEHCTBYIOILIAX Ha JIOKOMOTHMB, 3a
MCPBBIE ¢t CEKYHJ{ NOC/He Ha4yaja [ABMO>KEHUS.

1.149. KunHeTtuyeckass 3HepIuMsi wHacTHIbl, JBIKYHIeHcs 110
OKPYXHOCTH pajiuyca R, 3aBUCHT ©T MNPOHIEHHOIO MOyt S IO
3akoHy K=as? rme & — nocrosiuHas. Haiitu MOAyNb CHUJIBI,
JACUCTBYIOIMIA Ha 4acTully, B 3aBUCUMOCTH OT .

1.150. Yactuubl maccbkl m monanaioT B 00jacTh, THAE HA HHX
JieficTBYET BCTpeyHasi TOpMoO3silasi cuna. IiybuHa x IIPOHMKHOBE-
HUA YacTUH, B 3Ty 00MaCTh 3aBUCUT OT MMMYAbCA p YaCTHI[ Kak
x=oap, TAE « - 33alaHHasd NOCTOAHHas. HailiTn 3aBMCUMOCTD
MOJAYHAA TOPMO3AUIE CUNBI OT X.
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1.151. Hebonpuioe TEIMO Maccbl m
MEVIEHHO BTallWIM Ha TOPKY, AEWHCTBYs
cuioif B, KOoTOpasg B KaXA0H TOYKe Ha-
NpaBjICHa IO KacaTEJIbHOI K TpPaeKTopuu
(puc. 1.26). Haiitu paboTy 3TOH cuJbl,
€cjiu BBICOTA TOPKM A, JJIMHA €€ OCHOBa-
Hus ! u kospduinment tpenns k.

1.152. Bpycok maccel m=2,0 KT Mef-
JIEHHO TIONHANM TIO IIEPOXOBATOH HAKIIOH-
HOI TUIOCKOCTM HA BBICOTY h =51 cM nipu
FIOMOILY HUTH, NapaieNIbHOR 3TOH mJjioc-

koctu. IIpu 21oM cosepuiunu pabotry A4 =16,0 Ixx. Ha Bbicote h
HUTb oTmycTunu. Haiitu ckopoctb Opycka, HOCTUIILETO I[EPBOHA-
YaJlbkHOTO IIOJIOXKEHUA.

1.153. Illaitba Macchbl m =S50 T cOCKaJib3blBaeT 6¢€3 HadalbHOI
CKOPOCTM 1O HAKJIOHHOM I[UIOCKOCTH, COCTaBsAlolleil yrom a=30°
C TOPM3OHTOM, M, MPOWAs MO TOPU3OHTAJIBHON NJIOCKOCTH PacCTos-
uue [I=50 cM, ocranapnuBaercs. Haiitm pabory cun TpeHus Ha
BCEM IIYyTU, CUMTast Bciomy Ko3gduuueHt tpenus k=0,15.

1.154. K ueGonbuioMmy Opycky maccel m =50 r, Jexaniemy Ha
FOPU3OHTANILHOM MJIGCKOCTH, NPUIIOKWIN [TOCTOAHHYIO TOPU3OHTAIIb-
wylo cwry F=0,10 H. Haiitu paboty cun TpeHus 3a BpeMms
nBMXkCHMSL Opycka, ecnu  KO3(QPUIIMEHT TPEHUA 3aBUCUT OT
NpoMAEHHOrO HyTH X Kak k=yx, rAe ¥y — IMOCTOsHHasd.

1.155. isa Gpycka Macc m, U m,, COeAMHEHHbIC HeehopMupo-
BaHHOI MpYXUHKOH, JI€XKaTr Ha [OPU3OHTaIbHOH IMJIOCKOCTH.
KoadpduiiiteHT TpeHust Mexay OpycKkamMm U [UIOCKOCTBIO paBeH k.
Kakyi0 MMHUMAJIBHYIO HOCTOSIHHYIO CUAY HYXHO HpPUJIOXUTH B
TOPU3OHTAJILHOM HaINpaBJI€HUU K OpPycKy macchl m;, 4TOObI Apyroi
6pycokK cjBuMHYJICR ¢ Mecra?

1.156. IMpamasi nenoyka Macchl m=50r1 W JuiuHbl [ =52 cMm
JIEXXUT HA IIIQJIKOI TOPU3O0HTAIBHONH TONYIUIOCKOCTH Y €€ IPaHullbl
¢ JpYroil TOpU3OHTANBHONI [ONMYMJIOCKOCTBIO, rHe Ko3gduiueHt
tpenusa k=022, I{enoyka pacloyio)eHa NepPIeHINKYIAPHO TPaHULIE
pasfienia nonyrockocreit, Kakyio pabory HeoOXORUMO COBEPUIUTD,
4TOOBI, ACHCTBYSI TOPWU3OHTAJILHOW CWJIOH Ha KOHEN| ILENoYKH,
Haxo[ALMICA y FrpaHMIbl pasfena, MEQIEeHHO NEpeTalliuThb BCIO
LENOYKy 4Yepe3 3Ty rpaHuiry?

1.157. Uenoyka Maccel m =0,80 kr u juinHbl =15 M Jiexur Ha
HIEPOXOBATOM CTOJIE TaK, YTO OAMH €€ KOHEl, CBELUMBAETCA Y €10
Kpas. llenoyka HauMHAET caMa COCKaJIb3blBaTb, KOITMA €€ CBECHIMBA-
IOLasACA 9acTb cocrabisger n=1/3 pnunbl uenodku. Kakyio paGory




COBEpUIAT CWIbl TPEHMA, HEHCTBYIOILIME HA IIClI0YKy, IpH €€
MOJIHOM COCKaJIb3bIBAHHU €O cTOja?

1.158. Teno maccel m GpOoCHNM IIOH YITIOM & K TOPU3OHTY C
Ha4yaJIbHOM CKOPOCTbIO U,. HaliTh CpPEeHIO MOIIHOCTb, pa3BUBac-
MYIO CUNOI TSKECTH 3a BCE BPEMst ABUXKEHMsA TeJia, © MIHOBEHHYIO
MOILHOCTb 3TOH CWIBI KaK (PYHKIUI0 BPEMEHH.

1.159, Yactuma macCel m [ABMXKETCA IO OKPYXHOCTM paguyca
R ¢ HOPMAaJIbBHBIM YCKOPEHMEM, KOTOPOE MEHSIETCA €O BPEMEHEM
o 3aKoHy a,=at?, e @« ~— nocrosHHas. HaiiTu 3aBMCHMOCTB OT
BPEMEHU MOIHOCTA BCEX CUJI, ACHCTBYIOLLIMX Ha 4acCTHUIly, a TaKXe
cpe/iHee 3HayeHue 3TOIl MONIHOCTH 3a MepBble f CEKYHJI TOCHe
Hayajyla JBUKEHUA.

1.160. Bpycok maccet m = 1,00 KT HaXOQUTCsAt Ha TOPU3OHTANILHOI
IJIOCKOCTH ¢ Ko3gduuneHToM TpeHuss k=0,27. B Hekoropwlii
MOMEHT €MY COODIIMJIM HadaJIbHYI0 CKOpOCTh u,=1,50 Mfc. Haiitu
CPEHIOI MOIIHOCTb CHJIbI TPCHUSA 32 BCE BpeMs [BUxeHus Gpycka.

1.161. HeGonpllioMy fTey Macchl m, HaxOAslLIEMyCs Ha
rOpU30HTAIbHON IMJIOCKOCTH, COOOLIUIU CKOPOCTh u,. Koapduument
TPEHUS 3AaBUCUT OT MPOMJIEHHOro MyTH § M0 3aKOHY k=as, rae
¢ — mnocrosgHHasg, HaliTm MakchMallbHYI0 MIHOBEHHYIO MOILIHOCTDL

CWJIBl TpPEHMUs.
1.162. Kakyl0 MOIHOCTb Pa3BUBAIOT JIBUTATEM PakeTbl MAacChbl

M, xoTopasi HEINOABUXHO BUCUT HaJl NOBEPXHOCTBbIO 3eMIilH, ecin

CKOpPOCTh WUCTEYCHUS ra3oB papHa u?
1.163. B cucteme oTcuera, BpalllalOIMNACA BOKPYT HENMOABUXKHOM

ocu ¢ w =50 pag/c, aABMXKETCSA HEOBONbIIOE TEJaO Macchl m =100 r.
Kakyio pabGoty cosepmmna HEHTpPOOEXKHAs Cula WHEPUUMU 1ipu
MepeMEIEHUN 3TOTO Tejla [0 MPOU3BOJIBHOMY IYTHM M3 TO4YKA [ B

TOYKY 2, KOTOpPbIE pPacCHONOXKEHbI Ha paccrogHuax r; =30 cM, U
r,=350 cM OT ocu BpauieHus?

1.164. TOpU30HTANIBHO pacCONOXEHHBIH JUCK Bpalaerca ¢
w=5,0 pag/c BOKpyr cBoeil ocu. M3 LeHTpa aucka ¢ HadaiubHOM
CKOPOCTBIO  U,=2,00 M/c nBmxkercss Hebonblasa 1iaitba Macchbl
m =160 r. Ha paccrosanum r =50 ¢cM OT Ocu €€ CKOPOCTb OKasajach

paBHO#l v =3,00 M/c oTHOCMTENBHO Aucka. Halitu paborty, xoTopyro
COBEpLIMJIA MPU ITOM CHJIa TPEHMs1, OCUCTBYIOIasA Ha 11aiidy, B
cucreMe orcdyera "auck”.

1.165. Cucrema COCTOMT W3 fABYX IOCHEAOBATCAbHO COEAMHCH-

HbIX TPYXWHOK C XECTKOCTAMU %, U x,. Haiitu paborty, koropyio

HEOOXONUMO COBEPUIMTBH, YTOOBLI PACTAHYTb 3Ty CUCTeMy Ha Al.
1.166. Teno Maccel m Ha4yMHAOT IMOAHAMATH C ITOBEPXHOCTHU

3eMnn, NpusioKUB K HeMmy cuny F, KOTOpYIO U3MEHSIIOT ¢ BBICOTOM
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nogseMa y no 3akony F=2(ay-1)mg, rne a — nmojnoxurenbHas
nocrosgHuasA. Haiitu paGory 3101 cvibi M TNipupallleHue NOTeHIH-
anbHOM HEPrMM Teja B MONE TXKeCTH 3eMNU Ha INepBOif 10J10BMU-
HE HYTH HOABEMA.

1.167. YacTuna ABMXETCA BAOJIL OCH X TIOH AEMCTBUEM CHIIbI
nonst F =ax~Px? roe « =80 H/m, §=60 H/m? Haiitu xoopruHa-
TY X, TOYKH, B KOTOPO# MOTEHUMASIBHAHA JHEPrUA YHaCTUIbI TaKas
XKe, KaKk B Touke x=0.

1.168. ToHkas uemoyka Macchl m=25r ¢ jamuabl [ =100 cm

JIEXXHT Ha CcTojie B Buje HeOonbuIOH Kydkn. K OJJHOMY M3 KOHLOB
UEMOYKM  IPWIOKIIIN  HANPABIEHHYI0 BEPTUKAJIbHO BBEPX  CHIIY

F=oy, rme =047 H/M, y — BHICOTA NIOABLEMA OT IOBEPXHOCTH
crona. HafiTH CKOPOCTb UEMOYKY B MOMEHT OTPbIBA €€ HUIXKHENO
KOHIAa OT CTOJIa.

1.169. TMoTeHuuanbHAa SHEPIUSA HaCTUI(bl B HEKOTOPOM [0j€
uMmeet Buyt U=afri-bfr, Tne a v b — NONOXUTEIbHBIE NOCTOAH-
Hble, r — paccTositHue OT IieHrpa nosns. Haiiru:

a) 3HA4YEHUE 7,, COOTBETCTBYIOLLEEC DPABHOBECHOMY MOJIOKEHUIO
YaCTHUIIbI, BbISICHUTb, YCTOHYKMBO JIH ITO MOJOKEHUCE,

6) MakcMMaJIbHOE 3HAYEHWE CHJIbl NPUTAXEHUA; H300pa3uTh

nprMepHble rpacduku saBucumocteit U@ u F ().

1.170. Yactuna mMaccoel m =4,0 © [BHXETCS B ABYMEPHOM MOJIE,
rlie €€ mnoTeHuualibHaA sHeprus U=axy u a =0,19 MIx/Mm2 B
toyke I {3,0mM, 4,0 M} 4dacTua uMella cKOpOCTb v, =3,0 Mfc, a B
touke 2 {50m, - 6,0m} ckopocts wv,=4,0 M/c. Haittu paboty
CTOPOHHUX CUJT Ha IyTHM MEXIy Todkamu I u 2.

1.171. Yactunma maccsl m =50 MC  JIBUKETCA MO OKPY>XHOCTU
paguyca ry=5,5 cM B LEHTPaJbHOM MNOJE, If€ €€ MOTCHIMaIbHasn

SHEPIUA 3ABUCUT OT PACCTOAHUA J{C LIEHTPA MNOAA KakK U= xrs, e

»>0. HaiiTu 3paueHue x, ecnu pepuon o6palEHUs] YACTULBI 10

OKPYKHOCTHU COCTaBJIAET t© =10 Mc.
1.172. YacTyua HaxOAMTCA B JIBYMEPHOM CUIIOBOM IIOJIE, TJiE €€

noteHuuanbHasi Heprua U=-axy, a =60 Ix/m2 Hailitu monynn
CUNbI, REACTBYIOLMI Ha YacTuly B Touke, rme U=-024 Ixx wu
BEXTOP CHJIBI cOCTaBssier yroii ©=15° ¢ oprom ocu y.

1.173. Hebonburaa miaitba A4 cockanb3viBaeT 0e3 HadanbHOR
CKOPOCTH C BEPIUMHLI MIAfKoit ropku Bouicoroil H, umewuleit ro-
pU3OHTaNIBHBIN  TpamrmnuH  (puc. 1.27). [lpnm kakoil BeicoTe h
TpaMIUIMHa IHaiida mponerut Haubonbilee paccrosanue s? Yemy
OHO paBHO?

- 1.174. HeGonbiuoe TeN0 A Ha4uMHAET CKONb3UTh C BbICOTHI h
MO HaKJIOHHOMY >K€JI00y, I1IepexojisiineMy B THOJIYOKPYXXHOCThL
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Puc. 1.27 Puc. 1.28

pagmyca h/2 (puc. 1.28). TlpeHeGperasi TpeHmeM, HaWTH CKOPOCTHb
TE€a B HAMBBLICIIEH TOYKE €ro TpaekTopuu (1ocsae OIpbIBa OT
Keso6a).

1.175. HebGonbuioil miapuk Ha HUTHM JIBHXKETCA 110 OKPYKHOCTH
B BEPTUKANbHON 1ockocth. HaliTh Maccy liapuka, €ClM Makcu-
MaJibHOe HaTsiKeHme HUTH Ha AF =235 H 6onbilie MUHAMAaJbHOTO.

1.176. Ha wuty jaunbl [ 1OABELIEH 11apUK  Maccbl  m.
C kako# HanMEHbIUEH CKOPOCThbIO HAJI0 MEPEMELIATh TOUKY IofBeca
B TOPH3OHTANIBHOM HANPAaBJIEHUM, YTOOLI LIAPUK CTall ABMIathbCs HO
OKPYXHOCTH BOKpYr 3toii Toukn? KakoBa Npu 3TOM Cijla HaTsxe-
HUS HUTH B MOMEHT, KOTfla CHa OYJIET TPOXOAMTb [OPU3OHTAIBHOE
nosyoxeHune?

1.177. Hebonbiuoii mapuk maccbl nt =50 T' PUKPEIIEH K KOHILY
YIPYToii HUTH, XKECTKOCTh KOTOpOi x =63 H/M. Huth ¢ mapukom
OTBEJIM B TOPM3OHTAJILHOC IOJIOXKEHUE, He AcPOPMUPYS HUTH, U
ocTOpOXHO ornycriyim. Korga HHUTbL HOpPOXOgu/Ia BEPTUKAILHOE
[I0JIOKEHHE, €€ JUIMHA oOkazajiach [=15M M CKOpPOCTH I1UapMKa
v =30 Mfc. HallTu cuily HaTsOKCHUS HHATA B 3TOM IIOJIOKEHUH.

1.178. I'mapkuii nerxuif rOpu3OHTANIbHBIA cTepeHL AB moxer
BpamiareCcsi 6€3 TpeHus BOKPYT BEPTHUKAJBLHOH OCH, TPOXONSLLE

yepe3 ero koHey, A. Ha crepxkHe HaxoguTcsas HeOosiblias Myro4ka
Maccbl m, COEJUHCHHAasA MPYXHUHKOH JAIMHBLI [, ¢ KOHIOM A.
Kecrkocrs npyxunku pasHa x. Kakyro pabory Hago cosep-
ILIUTh, YTOObI 3Ty CHCTEMY MEAJIEHHO PACKPYTUTb [I0 YIJIOBOM
CKOpoCcTH @ ? ‘

1.179. Ha [pyXUHKE >KECTKOCTM K BUCUT BEPTUKAIbHbIA
CTEPKEHD, COCTOALIMIT U3 JABYX HepaBHbIX Yacreil. Huwxuasa 4acrtb

Maccol m OTopBasnach., Ha Kakyl BBICOTY FOJHUMETCH OCTaBHIAACH
4acCTh CTEpXHA?

1.180. I'magkass ynpyras HUTb [UIMHBL | M KECTKOCTH %
noABenieHa OMHUM KOHLUOM K Todke O. Ha HmxHEeM KOHIE
umeetrca HesecoMmblil ynop. M3 todxku O Hayana napartb HeGOJbL-
mas Mypra maccpl m. Hadma:
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a) MaKCHUMAaJIbHOE DPacCTSKEHHUE HHTH:
6) yObIIb MEXaHMYECKOl JHEPrMM CHCTEMbl K MOMEHTY
YCTAaHOBJICHUS PaBHOBECHs (M3-33 CONPOTHUBJICHUA BO3JyXa).

1.181. Ha mojcraBke nexutr rupsa Maccel m =1,00 xr, nopse-
IIIEHHasT Ha Heae(OpMHUPOBAHHOI HPYKWHE XeCcTKOCTH x =80 H/M.
TopcTaBKy HayallM OIyCKaTh C yckopeHuem a =5,0 m/c?. TlpeneGpe-
rast Maccoii Npy>KUHbI, HAINTU MaKCHMAJILHOE PACTSXEHUE NPY>KUHDI
B 3TOM Hpouecce.

1.182. Heb6onbiuas maitda maccnt st = 5,0 r HAYNHAECT CKONB3UTh,
ecid ee MOJIOKUTH Ha HICPOXOBATYI0 MOBEPXHOCThL nonycdepnl Ha
BLICOTE A,;=60 cM OT TIOpPU3OHTABLHOIO OCHOBaHUA TOJIYCPEphI.
IIpomorkas CKONbL3WUTH, Iaiba oTpbiBacTca 0T noxycdepnl Ha
Bbicove h,=25 cM. Halitu paborty cmi TpeHusa, NEHCTBYIOIIMX Ha
wiafly npu ee COCKAIb3bIBAHNH.

1.183. B cucreme (puc. 1.29) macca

x m kaxporo Opycka m =050 Rr, XECTKOCTb

ol npyxunbl % =40 H/M, xoddduiuent Tpe-
HUsL Mexay OpyckoM ¢ IIOCKOCTBIO

m £=0,20. Maccel 6710ka ¥ TIPYXUHBI [Ipe-

Hebpexxumo manbl. Cucrema npunuia B

Puc. 1.29 JABVDKEHME C HYJIEBOW HayaJlbHONA CKO-
pocTbi0 1ipH HepeOPMUPOBAHHON 1Ipy-
xuHe. HaifTu MaxkcuMallbHYI0 CKOpOCTh

OpYCKOB.

1.184. Ha crone nexut Opycok Macch
m, COEQUHEHHBIN C HEMOABMXHONE TOYKON O
(puc. 1.30) wuenedopMupOBaHHON  yrIpyroit
HUTBIO JiuHbl [,  Kosdduuuent rtpenus

mexnay 6pyckoM u cronom k. Cron MeieHHO
AEPEMECTHIIM 110 [ONY AO MONOXEHUHA, Npu
KOTOpOM OpyCcOoK Hauall CKOJIB3UTb. 2TO IIpO-
M30LIJI0O B MOMEHT, KOIJla HUTh OTKIOHUJIACH
OT Beptukanm Ha yron ©. Haiitu paGory,
Prc. 1.30 KOTOpYyH) COBEpIUMJIa K 3TOMY MOMEHTY cuia
TPEHUSA TMOKOA, AeicTByoUlasd Ha Opycok, B
CUCTEME OTCYETA, CBA3AHHOH C I10JIOM,

ANNN
b

1.185. Hactuua macchi m JBMXETCA €O CKOPOCTHIO v, TIOA
YIAOM €, K HOPMaiW IUIOCKOCTH, pasgendiomeil obnacru, B
KOTOPBIX NOTEHLaNIbHasi SHeprusA 4dactuubl pasHa U, n U,. Tlon

KakyM YTJIOM &, K HOpManu OHa Gyfler JBUraTbCsA TNOCIE nepeceye-
HuA 3710 MmnockocTn? Ilpu KakOM yC/IOBMM 4acCTUIlA HE TIPOHMKHET
BO BTOpPYIO0 OGnacrn?
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1.186. Hutp nepebpouieHa 4epes
THafiKue TOPU3OHTAJIbHbIE CTEpXHU I / ' 2
M 2, Ha ee KOHIlaX M B CEpEAUHE
MMOABEIIEHb] OMMHAKOBOM MaccChl Ipy3bl
A, B, C (puc. 1.31). Paccroanne
MEXIy CTepXHAMHU paBHO [. B Heko-
TOpBLIf MOMEHT rpy3 C OCTOPOXKHO
OTIYCTMJIYI, U CHUCTEMA IIpHILIa B
neokenue, Haiitu ckopoctb rpysa C Mﬁ Ml
B MOMEHT, KOrja KMHETUYECKas 3HEp- A
THsl CUCTEMBbl MaKCHMMaJlbHAa, a TaKxXe
MaKCuMaJlbHOE TepeMeilieHue rpy3a C Puc. 1.31
Py ABMXKCHUM BHM3.

1.187. B K-cucreme orcyera BAOJNb
OCM X JABMOKYTCA JBE YacCTHIIBI: OJHA MacChl m, CO CKOpPOCTBIOUV,,

Apyrass MacChkl m, CO CKOpOCTBIO v,. Haiitu:

a) ckopocTb K'-cuCTeMbl OTCYETa, B KOTOpPOH CyMMapHas
KMHETUYECKasi 3HEPrHs 3THX YacTHL, MUHHUMaJIbHa;

6) CyMMapHYI0 KUHETHYECKYI0 3HEPIMIO 3TMX wYactuly B K'-
CHUCTEME.

1.188. Tomyunts dopmymny (1.3m).

1.189. Ha rnagkoii ropu30HTanIbHOM ITOBEPXHOCTU HAXOUATCA 1BE
HeOOoNbIIKME aikbbl MacC m, U m,, COEJUHEHHbIE MEXTAY COOOIA

npyxunkoi. llaiibam cooOmmau Ha4ajbHbIE CKOPOCTH Uy U U,,
HanpaBJIEHUSt KOTOPBIX B3aKMHO NEPHEHAUKYNSAPHbI W JIeXaT B
rOpU30HTANBHON mIOCcKocTH. HallTh MeXaHW4YeCKylo 3HEPIruio 3Toi
CUCTEMBI B CHCTEME €€ IIEHTpa Macc.

1.190. Cucrema cOCTOMUT W3 ABYX IIAPHKOB
Macc m; v Mm,, COEUHEHHBIX MEXILY co6oi Y
HeneopMUPOBaHHOM IIPYXMHKON M Pacmoso-
KEHHbIX Ha OIHOM YpPOBHe. B HEKOTOpBIH Uy
MOMEHT IllapUKaM COOOIIMIIM CKOPOCTH V; H m, m,

v, (puc. 1.32). Haiiti:
a) MakCUMaJIbHOE IpUpALLEHNe MOTeHIU- Puc. 132
ANIbHOI 3SHEPIUM CUCTEMBI B YIONE THXKECTH
3emnu;
6) cOGCTBEHHYI0 MEXaHMYECKYIO JHepruio cucrembl E_,, Korja
€¢ LEHTP MacC MOJHMMETCH Ha MAKCHUMAaJIBHYIO BBICOTY.
1.191. Ha mmagkoif  ropusOHTaIIBHOM’
MIJIOCKOCTH  HaXOAATCA JBa Opycka Macc

{ 2
m; M m,, COCAVHEHHBIC INPYXUHKON Xec-

.
TkoctH % (puc. 1.33). Bpycok 2 nepemec- ’

TWJIM BJIEBO Ha HeboJbIIoe PacCToOsTHUEC Xx Puc. 1.33

NNNNNNNN
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H  ormyctuny. HaiAT CKOpOCTh UEHTpPAa Macc CUCTEMBI HOCIE
orpbiBa Opycka I OT CTEHKH.

1.192. Ha miagkoifi rOpu30OHTAJIBHON ILIOCKOCTHM JIExat [Ba
OMHAKOBbIX GpycKa, COEAMHEHHBIC He/eOPMUPOBAHHOMN NPYKUHKOI

KECTKOCTH » W juuHbl  l,. Ha opun
X F n3 OpycKOB Havanm JAelCTBOBaTb i10-
% CTOAHHOH ropusoHtanbHoil  cunon F
(puc. 1.34). HailTn MaKCHMajIbHOE U MHU-
Puc. 1.34 HUMAIbHOE PAacCTOAHUA MEXIY OpycKami

B HIPOILECCE M ABIKECHMA.

1.193. Cucrema COCTOMT M3 JIBYX OJIMHAKOBBIX LUJIMHJ(PUKOS,
K&KABIA Maccbl m, MEXIY KOTOPLIMU HAXOAUTCA CKaras NPyKuH4
(puc. 1.35). LlunuHAPUKY CBABAHLI HUTBIO, KOTOPYIO B HEKOTOpbLIii
MOMeHT nepexurator. IIpm kakux 3"aueHusix Al — HayalbHOM
CKATUW  TIPYKUHKM — HMXHMANA IAJIMHUPUK  NOACKOMUT  HOCIE
TepEeXATaHU HUTU?

1.194. JiereBluada ropusOHTAIILHO IyAs Macchbl m fIONaaa B Tejo
Maccel M, KOTOpOE [MOABEIIEHO HA JBYX OJMHAKOBBLIX HUTIX
jumuapl 1 (puc. 1.36), m 3acrpsuia B HeM. B pesyapTate HMTH
OTKNOHMAUCH Ha yroj ¥, Cuurtas m<<M, uaiith:

a) CKOpOCTb ITyJIM 11€pef TONaJaHueM B TEJo;

6) OTHOCHTEJILHYIO  [IOMI0  NEPBOHA4alILHOM  KMHETNYECKOI]
SHEPIUM IIyJiF, KOTOpas NEPEIIa BO BHYTPEHHIOIO 3HEPIUIO.

m
mn U
- [m-___—:_.- M
A 7 7 el Ll
Puc. 135 Puc. 1.37

1.195. Ha riagkoff ropH3OHTANILHOM IIIOCKOCTU HAXOIMTCS TENo
maccel M (puc. 1.37) m nHa Hem HeGonbiiias Ulaiiba macchim.

1Haiibe cooblIMAM B TOPU3OHTAIIBHOM HAalpPaBIIEHUHM CKOPOCTh U.
Ha kakyio BbICOTY (110 CPaBHEHMIO C IICPBOHAYAJILHBIM YPOBHCM)

OHA NOAHUMETCA INOCNe OTphiBa oT Tejaa M? Tpenns wHer.
1.196. He6onwlnast miaiiba Maccel m 6e3 1a9anbHOI CKOPOCTH
COCKaJIb3bIBAET € IJIaJIKOM TIOPKH BBICOTHI h W NONapact Ha AOCKY

Maccbl M, JIEXalyr) y OCHOBAaHUA TOPKM Ha [VIAJAKOU TOPU3OHTAIIb-
HOI mnockoctu (puc. 1.38). Benencteue Tpenust MExXIy 1uaiboii u
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JIOCKOM mafiba TOPMO3UTCAH
W, Ha4YuHasg C HEKOTOPOIo
MOMEHTA, ABUXETCA BMECTE
¢ MOCKOH Kak €IMHOE IEJ0e,
Haiitm cymmapnyiwo pabory b

CHN TPEHUA B 3TOM INIpO- ‘

Hecee, M

m

1.197. Ha riagkoii ropn- 7k //.///
JOHTANBHOW  [UTOCKOCTH  JIe- Lz 4
KUt jocka AB anuuam = Pnc. 138

=100 ¢cM, HaA KOHIE 4 KOTO-
POl maxopurcs HebonbHIAN
waiiba. Macca pockn B 1 =10 pa3 Gonboie Macchl wakiGbi,
x0athPUUMCHT TpeHUst Mexay HuMu k =0,15. Kakylo Ha4albHYIO
CKOpPOCTL Halo coofuuTh ulaiGe B Hanpasaeuuun oT A Kk B,
4TOObI OHA CMOTAZ COCKOJIL3HYTh € HOCKH?

1.198. Haiitu npupanieHue KUHCTHUECKOR DHEPIUM CUCTEMBI U3

ABYX IOAPUKOB Macc m, 1 m, 0OpU uX abCONIOTHO HEynpyrom
coymapeaum. JIo coyiapenusi CKOpOCTH LHAPUKOB ObIM Vv, U V,.

1.199. Yactuiza A maccel m, mnponereB pOJU3M APYroil Mokous-
mieiicst acTUiLbl B, OTKIOHWIIACHL Ha yron «. MIMIyjibe 4acTullbl
A 10 B3aUMOJACUCTBUA OblI PABCH Py, NOCNE B3aUMOJECACTBUA CTaJl
p. Haitu Maccy 4dactanbi B, €clIy CUCTEMa 3aMKHYyTas.

1.200. B nHexkoTOphldA MOMEHT JIBE OJMHAKOBBLIE YaCTHIbI,
o0pasyrolive 3aMKHYTYIO CHCTEMY, HaxXOfsiTCd Ha paccTosiHum [,
ApVIT OT Jpyra ¥ WUMEKT CKOpOCTY U,
HarpaRIIEHNE KOTOPBIX COCTABJISIET YIroJl
a C NpAMOH, ux COEIMHAIOILCH
(puc. 1.39). Macca xaxJoil dacruibl m,
CWJ1a B3AaMMHOIO OTTAJIKMBAHWUS 3aBUCHUT
OT PacCCTOSIHUA £ MEXJIy HacTHIaMM Kak
afr®, rie a — w3BecTHas  MOCTOSIHHASsI.
Haiith Haumeublice paccTosiHAE, Ha
KOTOpOE COMUBATCS HaCTHHbI.

1.201. 3BamkHyTass cucTeMa COCTOMT W3  /IBYX OIMHAKOBbIX
B3aMMONIEHCTBYIOIINX 4HacTuil. B HEKOTOPBIA MOMEHT 1, CKOPOCTh
OpHOW dYacTuubl paBHa Hymwo, a apyroil v. Korma paccrosinue
MEXKAY HacTUllAaM{ 0OKa’ajoch OIATH TAKUM Xe€, KAK M B MOMEHT
%y, CKOPOCTb OJHOH M3 4YacTui crajia pasHo#l v;. Yemy pasubl B
TOT MOMCHT CKOPOCThL NIPYION YacTUIlbli M YIOJI MEXAY HalpaBlie-
HUAMM WX JBYKEHUs?

1.202. 3aMxkHyTas CHUCTEMA COCTOMT U3 [IBYX OJIMHAKOBBIX
4aCTULL, KOTOPBIE ABWXYTCsE CO CKOPOCTHMM L, U v, Tak, YTO YIoJ
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MEXY HalpaBJIe€HUAMH UX ABMxeHus paseH 0. Ilocne ynpyroro
CTOJIKHOBEHHMSI CKOPOCTM 4acTUl| OKa3ajJuChb PaBHbIMH U/ M ;.

Haiitu yron 6’ Mexty HanpaBlIeHUsAMM WX pasJiera.
1.203. Yactua maccpl m; WCObiTana ynpyroe CTOJIKHOBEHHE C

NOKOMBLIEHCA YacTHLER Macchl m,. Kakylo OTHOCMTENBHYIO YacThb
KHHETUYECKON 3HEpruy MoTepsijla HaJleTalllas 4acTula, €CJiM:

a) OHa OTCKOYMJIA TOJ NPAMBbIM YITIOM K CBOEMY NEPBOHaYallb-
HOMY HaIlPaBJICHUIO ABMKCHUS;

6) croskHoBeHue noGogoe?

1.204. B pesynbTaTe ynpyroro jio00BOro CTOJKHOBCHMA YaCTUIIbI
1 Maccel m; ¢ NOKOuBLUEcA 4vacTuueil 2 obe 4JacTuiubl passere-
JUCh B OPOTUBOMOJIOKHBIX HANPAaBNECHUAX C  OJMHAKOBbIMU
ckopocraMu. Hality maccy gacrunb! 2.

1.205. ITocne ynpyroro CTOJIKHOBEHUS YacTUllbl / € MOKOUBLLEI-
cA yacruneit 2 o6e 4acTUIbl Pas3ieTeNnuch CMMMETPUYHO OTHOCHU-
TEJIbHO ITEPBOHAYANILHOTO HANPABJECHUS [BUXEHMS YacTHlibl I, 1
YyIOJl MEXJY MX HampaBJIeHussMu pasjera 0=60°. Haiitu oTHOuIE-
HUE MacC 3THUX YaCTHIL.

1.206. Kakoit MUHMUManbHOH CKOPOCTBIO [JOJ/KeH obnajgarb
HEWTPOH, YTOOKI IIPU CTOJIKHOBEHUU C NOKOMBLUIMMCH SI/[POM MaccChbl
M yBEeNnW4YUTHL €r0 BHYTPEHHIOK 3HEPTUIO Ha AE?

1.207. IHap, pBuraBLIMiiCA IOCTYNATEIIbHO, HUCHbLITANl YIPYTOe
COyRapeHHe C APYruM, IMOKOMBILIMMCS MIapoM TOU e Maccel. [lpu
COyAapeHuM Yrojl MexAy INpsAMOii, MpOXOAAINEll Yepe3 ICHTPhI
[1apOB, ¥ HAarpaBJICHUEM MEPBOHAYAIIBHOIO JBUXKEHUs HAJIETAOLIE-
ro Iapa oOkazaJjicsi paBHbIM o =45°. CuuTasg I11apbl TINAgKUMHU,
HaliTH JOJNI0 1 = KUHETMYECKOIl SHEpruM HaJETAIUIEro IIapa,
KOTOpas nepeujia B NOTCHLUAJILHYK) 3HEPIUKO B MOMCHT HanboJb-
el gedpopmaliuu.

1.208. Crapsan, netsiiuii co ckOpocThio v =500 M/c, paspbIBactes
Ha TPpU OJHHAKOBbLIX OCKOJIKA TaK, 4YTO KUHETUYECKas DSHEPIus
cHACTEMbl yBenu4uMBaerca B 1 =1,5 pasa. Kakyio makcuMaibHYIO
CKOPOCTB MOXKET UMETh OAUH U3 OCKOJIKOB?

1.209. Hactuua ], umeBHiaa ckopocTb U =10 Mfc, ucnbitana
J1000BOE CTOJIKHOBEHME C HOKOWEBLIEHCS yacTuueil 2 TOM K€ Macchl.
B pesynbrate CTONKHOBEHMsI KHHETWMYECKAS SHEPIUsA CUCTEMBI

yMeHbmmilach Ha n=10%. Hailtu wmogyib u HamnpasJeHue
CKOPOCTM 4acTulibl I I0CJIe CTOJKHOBEHMUA.

1210. Yactuiia Maccbl m WUCObITala CTOJIKHOBEHHE C ITOKOUB-
mrefica yactuued Maccbl M, B pe3ylbTaTe KOTOPOINO 4acTuua m
OTKJIOHUJIACH HA Yron =wnf2, a 4actdia M OTCkOo4Yuia 10 YIJIOM
#=30° x nmepBoHayaJIbHOMY HANPABIEHUIO JBUXKEHMS YacCTULBI M.
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Ha cKOnbkO MpOLEHTOB U KaK U3MEHUJIACh KMHETUYECKasd 3HEPrus
9TOW CHCTEMBI IIOCNIE CTOJIKHOBEHMs, ecnu Mfm =507

1.211. 3aMkHyTasi CUCTEMa COCTOMT U3 JIBYX 4acTUI, ¢ MaccaMH
m, U m,, JBHXKYLUIMXCA MNOJ MNPAMBIM YITIOM [APYT K Jpyry coO
CKOpOCTAMM v, U U,. HailTu B cucreme MX LEHTpa Macc:

a) MMIYJIbC KaXAOH YacTHLbI;

6) CyMMAapHYI0 KMHETHMYECKYX0 SHEPIuio OOEeHMX 4acTull.

1212, Yactuma Macchl m; uCHbITaza YHpyroe COyHapeHHe C
NOKOMBIUEHCA wYacTuLeit maccbl m,, npuyem m,>m, Haiitu
MaKCHUMAalbHBIN yroj, Ha KOTOPbI MOXET OTKJIOHMUTLCA HaJeTaro-
11asg 4acTULa B pe3ynbTaTe COyHapeHMsl.

1.213. Ha rmmagko#fi  ropusoOHTaJIbHOHI
IUIOCKOCTH JIEXAT TPU OIMHAKOBbIE LIaiilbl V.4

A, B, n C (puc. 140). lllaiibe A coobuin-

A
v
JIM CKOPOCThL v, MOCAE YE€ro oHa HUCHbITANIA @—*’ °
\

)
YIpYroe coyfapeHue OJIHOBPEMEHHO C 1laii- @
6amu B n C. PacctosaHue Mexay LeHTpa- PN
MU TOCJEAHUX [JI0 coyrapeHuss ObUIO B
n pa3 Gonblile qUaMeTpa KaxJloi miaibnl. Puc. 140

Haiitu ckopocth miaiibel A nocne coymape-

Husa. IIpu kKakom 3HadyeHuu 10 1uaiiba A nocne coynapeHus
OTCKOYMT Ha3ajl; OCTAHOBUTCS; OYyIET NBUraThcs Brepen?

1.214. Monekyna ucnbiTalia CTONKHOBEHHUE € JIPYroi, MOKOUBIHEH-
¢ MONekyynol Toit ke Maccel. IIokasaTb, 4TO yronm Mexmy
HallpaBJIEHUSAMHU pasjieTa MOJIEKYJL:

a) paBeH 90°, ecnu COymapeHHE YIPYTOE;

6) ornuuen ot 90°, ecnu coymapeHHe HEYIIpYroe,

1.215. K TOouke, pajinyc-BEKTOP KOTOPOA OTHOCUTEIIHHO Havaja
KoopguHaT O paBeH r=ai+bj, npunoxeHa cuna F=Ai+Bj, rne
a, b, A, B — nocrosiHHble, i U j — OpTHI oceil x u y. Haiitn
mMoMeHT N u miedo ! cunbl F oTHOCuTENBHO TO4YkM O.

1.216. MOMEHT MMIyJbCa 4YacTUIbl OTHOCHTENbHO TO4YKH O
MEHSIETCA CO BPEMEHEM MO 3akOHy M=a+bt%, e a u b —
MOCTOSIHHBIE BEKTOPbI, npudem a1b. HaliTu oTHOCUTENHHO TOYKM
O momeHT N cuibl, OeCTBYIOILEI HA YacTUILY, KOIJla YIrOJI MEXIy
BekropaMu N u M okaxercsi paBHbIM 45°.

1217. Hlapuk maccbl m OpocuiM MOf, YITIOM & K TOPU3OHTY C
Ha4aJIbHON CKOpOCTbIO v,. HaliTu MOZyslb MOMEHTA MMITyJibCa Lia-
PUKa OTHOCHUTEJILHO TOYKM 6pocaHMsA B 3aBUCHMMOCTU OT BPEMEHM
IBIDKEHUA. Boraucenuts M B BepiumHe Tpaektopuw, ecinud m =130 r,
«=45° u u,=25 mfc. ConpoTUBJIEHHEM BO3[yXa NpeHeOpeub.

41



1.218. Hebonbiuass waida maccebl
m =50 r Ha4MHACT CKOJIb3UTh C BCPLIH-
7 Hbl [J1AAKOH HAaKNOHHOK  TDIOCKOCTH,

4 BbICOTA KOTOpOil h =100 cM u yron Rna-
» _ KJIOHA K TOpU3OHTY o =15° (puc. 1.41).

0 Hafity Mopynb MOMEHTZ  MMIYbLCY
maibpl OTHOCHTEALHO ocn O, nCpHek-

Puc. 141 AUKYJISIPHOM TUIOCKOCTH PUCYHKR, Hepes

t=13 ¢ HoCae Hadwia ABAXKEHUI.

1.219. lilaiiba A Macchi m, CKOJib3s 1O
NAAKOH TOPUBOHTANLIION [10BEPXHOCTH €O
CKOPOCTBI0  u, MCABITana B Todke O
{puc. 142, Bujl CBEPXY) YHPYIOE CTOHKHOBC-
HUE ¢ IFIYIKOH  HEHOUBHXKHOW  Cireskaii,
Yron Mexgy — HauparlICHUEM  IBUURCHIA
Waiidbl U HOPMMUIBK K CTCHRE paBCH o,

Haiitu:
o4 a) TOYKM, OTHOCHTICALHO KOTOPHX MO-
X MEHT uMnyibca M waiibbl 0cracTes DOCTO-

AHHBIM B 2TOM LPUOILECCE,
0) MOAYJIL HPHPAIEHUS MOMCHTa UM~
nyjbca aidpl OTHOCHTCABHO Touky OF,
KOTOpas HaXOAMTCH B DUIOCKOCTH jiBMAKCHMSI
waibet Ha paccrosnui | ot ToMkr O,
1.220. BepTuxkanbubiil DUAMHAP  VEpelLicu
Ha IMAJIKOW TOPUBOHTANLHOK noBepxuocTd. Ha
IMJTUHD HJIOTHC HAMOTAH3 HUTL, CBOOORRLINA
KOHEU, KOpoil coeguHeHn ¢ HEDONbWON HaiGoni
A maccbt m=50r (puc. 143, BUIL CBepxy).
1aitdc  coOBUUT TOPHIOHTRABLHYIC CKOPOCTh
v =50 M/c, KaK HOkaszago Ha pucynke, HMmex
B BM/ly, UYTO CHJIa HATAKEHHS HHTH, 11pd
KOTOPOM HACTYITACT €€ paspbis, F, =26 H, Halith MOMEHT BMIIVJIIL-
ca 11aitbpl OTHOCHTEJIBHO BepTHKaNsHOR ocu € nocne pazpsisa
HUTH.
1.221. Hebonpmioid mapuk macchbi m, HNPUBA3AHHLIN HA HUTH

IUIMHBL | K NOTOJKY B TOYke O, JABMXKETCsl [0 TOPHMBOMTANLHOM
OKPY>KHOCTHM TaK, YTO HUTBL BPAILAEeTCsl BOKPYI BEPTHKANLHONK OCH

¢ NMOCTOAHHOM yI’JI()BOﬁ CKOPOCTBHH) . OTHOCHTENBHO KaKHX TOYEK

MOMEHT umIynbca M mapuka ocracrcs nocrosinabiMm?  Haitru
MOJyJIb MPUPAILEHUS MOMEHTA MMITYJIbCA [IAPUKA OTHOCUTENLHO

Toukn O 3a nogosuHy o0opora.

Puc. 142

Puc. 143
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1.222. 1lapuk Macchl m mnagaeT 0e3 HA4aJIbHOH CKOPOCTH C

BBICOTBHI h HaJ noBepXHOCTBLIO 3emnu. Haittu Monyns npupaiieHus
MOMEHTA MMITYJIbCA 1UApUKa 3a BpeMs MAaJ€HHs OTHOCUTEJIBLHO

TOYKM O CUCTEMBl OTCUETa, JABMXKYIIEHCA TNOCTYIIATEABHO CO
CKOPOCTbIO V' B rOpPU3OHTAJILHOM HamnpasjleHuu. B MOMeHT Hayana

najgeHust Todka O COBNajjajia ¢ HIAPUKOM.
1.223. T'opu3oHTasIbHbIA IJIAAKUE JIUCK BPALLalOT ¢ IIOCTOAHHOMR

VIJIOBOH CKOPOCTLK)  BOKPYF HETIOABMKHOH BEPTUKAJBHOW OCH,
npoxossiei wuepes ero UeHTp — Touky O. M3 3710l TOUKM B
MOMEHT £=0 pyctnnd wIaifby maccbl m €O CKOPOCTbIO v,. Haiitn
MOMEHT UMNyNbca adst M (f) OTHOCHUTENBHO TOYKM O B CUCTEME
OTCYETA, CRAZAHHOH C JUCKOM. YO0eAuThCA, YTO 3TOT MOMEHT
UMIysbca 0bycnosien feficteuem cunel Kopuonmca.

1.224. HacTtuna ABWKETCA MO 3aMKHYTOl TPAaeKTOPHMM B LEH-
TPAILHOM CUJIOBOM TOJE, TAE €€ MoTeHumanpHas sueprua U =kr?,
k — nonoxuTeanpHast MOCTOAHHAA, r — pPacCrToAHUE YacTUUb! JI0
neuTpa nons Q. Halitu Mmaccy gactuinel, €CIM  HauMeEHLIee
paccrosuue e 10 To4kd O paBHO r,, a CKOPOCTb Ha HauboJibllieM
PACCTOAUNM OT ITOH TOYKM v,.

1.225. Hefoapuioe Teno JBWXKETCH TI0 3aMKHYTOH TPaekTopuM B
HEHTPAJILHOM  CMJICBOM [I0JI€, THE €ro HOTECHIHMAaIbHas JHeprus
NPONOPIHOHANIBHA  KBajipaTy pacCcTosHMA 0  LEHTpa  IIOJIA.
HanMennbuiee paccTosHMe Teaa JO I1EHTpPa NOJs PaBHO r,, a
Haubonbwiee — B q pa3 Gonbiie. Hailitn  paguyc KpUBHU3HBI
TPACKTOPUM TEAA B TOUKE, COOTBETCTBYIOLIEH Ty

1.226. Hebonoluoil mapuk noasecliiv x Todke O HA JIETKO#
HUTH bl [ 3aT¢M 1IapuK OTBEIIM B CTOPOHY Tak, 4TO HUTH
OTKJIOHWIaCh Ha yron & OT BCpTHKaluU, M coOOLIMNN €My CKOpOCTh
B TOPH30HTAJibHOM HAlIPaBICHUH HEPIEHRHKYIAPHO BEPTUKaJIbHOR
IUIOCKOCTH, B  KOTOPOH pacronoXeHa HMTD.
Kakyi0o HayasibHy1i0 CKOPOGCTh HAJI0 COOGLINTH
HIAPUKY, YTOOBLI B IPOLIECCE [IBMXKEHMsI MaKCH-
MaJIbHbIH YroJjl OTKJACHCHUS HUTYU OT BEPTUKAIN
OKazaJjucs pasHbiM /27

1.227. Hebonbmiyio i1afidy MoOMCCTHIIA  HA
BHYTPCHHIOK) IJIAJKy1O TIOBEPXHOCThH HEIIOJIBHIK-
HOIO Kpyrnoro kosyca {(puc. 1.44) Ha BbicoTE
h, OT €10 pepuiMHBI M COOBUIUAN €l B ropu-
30HTANBHOM HAMNPaBACHUU 110 KACATEJILHOU K

HOBEPAHOCTA KOHYCa CKkopucth u;. Ha kakyrwo Puc. 144
BLICOTY h, (OT BepwIMHEBI KOHYyCa) MOJHUMCTCH
aiiba?
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1.228. Ha majakoili ropu30HTaNbHOI

LTI T TS MJIOCKOCTH JBYDKETCSE HEGOJIBIIOE TENO
{ ('5(:_:\ S Maccel M, NPHBA3AHHOE K HMTH,
Sa=E Jpyroif KoOHel, KOTOpOil BTATUBAIOT B
oreepcte O (puc. 145) ¢ mnocrosaH-

" HOI ckopocThio. Hailtu cuiy Hatsike-

HUSI HUTH B 3aBUCHUMOCTU OT paccros-
Puc. 1.45 HUs r Tena A0 OTBEpPCTUsl, €Cnu Ipu
r=r, YrnoBas CKOpOCTb HuTu Oblia

paBHa ;.
1.229. Ha MaccuBHbBIN HEMOABMXXHBIA OJIOK paguyca R HamMoTaHa
HUTb, K CBOOOMHOMY KOHIY KOTOpOMH IOABELLIEHO HEDOJIBILIOE TENO

Maccel m. B moMeHT t=0 cucrteMy npefocTaBund camoii cebe,
¥ OHa npuuina B asuwxeHue. Halitm ee MOMEHT MMITy/IbCa OTHOCH-

TENbHO Ocu OJjI0Ka B 3aBUCUMOCTU OF .
1.230. Cucrema (puc. 1.46) cocrouT wu3 OfiHO-

pPOXHOr0 MACCHBHOro 6s10Ka pagmyca R =150 MM, Ha
KOTOpPbIii HaMOTaHa HUTH C Fpy3oM Ha kKoHue. Hurtb
MEPEKMHYTAa 4Yepe3 MIafIknii TOpPU3OHTAJIBHBINA CTEp-

keHb C, YKpeiuleHHbI B creHe. B mMomeHTt t=0
Ipy3 OTHYCTWIM, M CUCTEMA NpULIJIa B [ABHIKEHUE.
HaiiTu MOMEHT UMIYJbCa CHUCTEMbLI OTHOCHTEJIBHO

ocu O O6;oka yepes r=4,0 ¢ nociie Hayana JBUXeE-
HMsI, €CJIM B IHpolecce JBWXEHHS HUTb AAaBUT Ha

crepxenb C ¢ 1nocTossHHOH cunoit F=50 H. ¥Yron
o =60°.

Prc. 146 1.231. OpHOpOJHDBIA LIap Macchl m 1 paguyca R
HAYMHAET CKATBHIBATLCH GE3 CKOJILXEHMS IO HaKJIOH-

HOM IINOCKOCTH, COCTaBIAIOIIECH Yroa « ¢ ropusoHrom. Haittu
3aBUCUMOCTb OT BPEMEHM MOMCHTa MMMNYAbCa 1Iapa OTHOCUTEIILHO
TOYKM KacaHUs B HaYaJdbHBIA MOMEHT. Kak M3MEHUTCS pe3yibraT
B ciaydae abcosloTHO IMIafKoil HaKJIOHHOH IIOCKOCTI?

1232, Cucrema 4YacTUl, MMEET CYMMAapHbIii HUMIYJIBC P H
MOMEHT umIryjibca M oTtHocutTenbHO Touku O. Hailtu ee MOMEHT
umiynbca M’ OTHOCUTENBHO TOYKKM O, MOJOXKEHUE KOTOPOHMl IO

OTHOIIIEHUIO K TOYKE O ONpefeNsaeTcs pajguyCOM-BEKTOpoM 1,. B
KakoOM CjIiy4yae MOMEHT WMIIyJIbCa CHCTEMBI dYacTtul, He Oyuer

3aBUCETb OT BbIOOpa TOuku O7
1233, Ionyunteb ¢opmyny (1.3K).
1.234. CucremMa COCTOMT U3 JBYX 4YacTUI[ Macc m;, U m,. B

HEKOTOPbI MOMEHT HX PajinyChbl-BEKTOPHI T, M L,, & CKOPOCTH —

44



COOTBETCTBEHHO V; U V,. HallTu COGCTBEHHBII MOMEHT KMITYJIbCA
CHCTEMBI B JAHHBLIA MOMEHT.

1.235. Ilapux Maccel m, OBUTaBHIMHACA CO
CKOPOCTBIO  U,, MCOBITaJl YNpyroe J06oBoe 8__””_> m/2

COyJlapeHME C OJHMM U3 I[UHApUKOB IOKOHE-
Hieiicsa JKECTKOM raHTely, KakK IOKa3aHO Ha

puc. 1.47. Macca kax[goro Iuapuka raHTeIH m/2
pasHa mf2, paccrosume Mexay Humn [
IIpenebperasg pasMepaMM IHApUKOB, HaWTK Puc. 147

COGCTBEHHDBINT MOMEHT HMITyIbca M radTenu

mocsie CoynapeHus, T.€. MOMEHT MMITyJbca B NOCTYIIATENBHO [BM-

KYIeics CHUCTEME OTCHETa, CBA3AHHON C LEHTPOM MAacCC TaHTEJIHU.
1.236. Ha riagkoifi ropu3oHTanbHOH IIIOCKOCTH JIEXaT JiBE

HEOONBbILME OOUHAKOBBLIE MIaii0bl, Kaxmasd wMaccel m. IliaiiGbl

coefMHEHbl JIETKOM  HeaedOpMMPOBAHHOM MNPYXUHKOH, [JIMHA

KOTOpO# [, M KECTKOCTb %. B HEKOTOpbIii MOMEHT OOHON H3

maité COOBLIMIM CKOPOCTb U, B TOPU3OHTAJIbHOM HalpaBJieHUN
MEePIICHAUKYIAPHO npyxuHke, HaiiTl MakCuMallbHOE OTHOCUTEIIBHOE
YAJIMHEHUE TPYKUHKM B NpOLiEcCce ABIXKEHUsSI, €CJIM M3BECTHO, YTO
OHO 3HaYMTCIIBHO MEHbIIE €UHULBL.

1.4. BceMupHoe TAroTeHUE

® 3akoH BCEMHPHOIO TACOTEHHsE:

mym,
F =y 3 . (148)
r

® Kpanparsl nepuogoB ofpaleHuss nuiaHeT Bokpyr CoJiHUA OTHOCATCA Kak
KyOb1 Goabuinx mnosyocei nx opbut (Kennep):

T’ a’ (1.46)
L4 HOTCHuMaJI rpaBUTaAalUOHHOIC NOJIA TOYEYHOIt Macchl:
=~ymfr. (1.48)

® [lepsas M BTOpasds KOCMHYECKME CKOPOCTH:

v, =VgR, u,=u 2. (1.4r)

1.237. Hekoropas raHera Maccbl M [ABIKETCA MO OKPYXHOCTHU

BOKpyr ComnHia co ckopoctel0 v =349 xkMfc  (OTHOCMTENILHO
TENIOLEHTPUYECKON cucTeMbi oTcyera). Halitu nepuop obpaiieHust
3710M I1UIaHeTh! BOKpYr CosnHia.
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1.238. Tlepuon ob6pamenuss KOnurtepa Bokpyr Connita B 12 pa3s
SONBIIE COOTBETCTBYIOLErO nepuopa ansa 3emnu. Cuurast OpOUTHI
IJ1aHeT KPYTOBBIMM, HaNTHU:

a) BO ckonbko pa3 paccrossaue ot IOnurepa no Conxna
npepbiliaeT paccrosinue ot 3emnn o Conniua;

6) ckopoctt u  yckopenue IOnuTepa B TeJIHOLEHTPUHYECKOH
CHUCTEME OTCHETA.

1.239. ITnanera macchl M asuwxercs Bokpyr ConHIA NO 3JUIATICY
TaK, YTO MHHMMAJILHOE paccrosinue mMexry Heil m ConmHueMm pasHO
r,, a MakcumansHoe r,. Haikitu ¢ nomompio (1.46) mepuon
obpamennst ee Bokpyr Consia.

1.240. [Ba cirlyTHHMKa [BHXKYTCSl BOKDPYI JeMJ/M IO KacaoLMMCA
TpaekropuaM. ORUH CIHYTHUK JIBUXKETCA IO OKPY)KHOCTH pajauyca 7,
Opyrofi — 110 JUIMICY C MEPUONOM OOpaujeHusd, B 1 pa3 60Jb-
MM, YeM y nepsoro cnyrHuka, Haitth ¢ nomouisio  (1.46)
MakCHMAaJIbHOE PacCTOSIHUE MEX(LY BTOPBIM CUYTHMKOM M LEHTPOM
3esuty.

1.241. Hebomuiuoe Teno waupfaer mnapgats Ha ConHie ¢
PACCTOSIHUSA, PABHOTO PAjUycy 3eMHOi opbutel. HaliT ¢ nomoibo
(1.46) npopoJBKATENBLHOCTD NaJCHUS.

1.242. Criyrank  Jlyeel, paBuraBmigiics 1o Kpyropoih  opdurte
paguiyca r, 10OCIE KPAaTKOBPEMEHHOTO TOPMUKEHMSA CTasl ABUTaThLCH
no  3nnuntudeckodt  opbure, Kacawujeics MOBEpXHOCTH  JIyubl,
Haitm ¢ nomowpio (1.46) Bpemsa nagenvs COyrHuka Ha Jlyny.

1.243. TIpegcraBum cebe, uTO Mbl cozfanu momenab CONHEYHON
cucTeMbl, B n pa3 MCHBLUYIO HaTypanbpHOR BEIMYHUHBI, HO U3
MATEPUANIOB TOW ke caMoil cpenHeil 1otHocti, 4To y CosHua u
nnader. Kak uU3MensaTes npu 2T0M HNEPUOibl ofpaieHus Mojieneil
TJIABET 110 CBOMM opOuTam?

1.244. [IBoiinas 3Be3jla — HTO CUCTEMA U3 ABYX 3BE3Jl, JNBUKY-
HIAXCS BOKPYr €¢ ueHTpa Macce, Mspccrunl paccrosinue [ Mexuy
KOMIIOHEHTAMY  [ABOIHON 3Be3nnl v neprojy T ee BpalyeHuM.
Cuurast, 4T0 [ HEe MEHseTCs, HAWTU Maccy CHCTEMBL

1.245. Ilnanera Macchl m fBUXKerca 1o sanumcy Bokpyr CosHiia
TaK, 4TO HanMmeHbiliee M Hanbonbuiee paccrosHus ee ot ConuHna
paBHLI COOTBETCTBCHHO ry U ry. Hailtu moment mmmynbca M sroit
IUIAHETBl OTHOCMTENBLHG 1leHTpa CosnHua.

1.246. JIokKa3aTh ¢ TOMOIIBIO 3aKOHOB COXpaHEHUs, MTO IOJHAas
MEXaHn4ecKass HEPrust £ MaaHETbl Macchl m, ABMIKYLIEHCA BOKPYT
Consna no 377uICcy, 3aBUCHT TOJILKO OT €10 GOJNbIIoH IOIvocH d.
Haiitu 3apucumocts E (a).

1.247, TInanera A JBMXKETCS TO SINUNTHYECKON 0Op6UTE BOKPYT
Connna. B MOMEHT, KOIjla OHA HaXOQW/Iach HA PACCTOSHUM ry OT
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CO.TIHIIEI, €¢ CKOpOCTh paBHAJACh VvV, M YIOI MEXIAY panuyCcom-
BCKTOPOM 1, 1 BEKTOpPOM CKOPOCTH v, cocrapisan «. Haiitu

Hauboyblliee ¥ HauMEHbLIEE paccToAHMsA, Ha KOTOpbIC YHalfACTCs
oT Comlua 3Ta nJlaHera npu CBOEM NABHIXKEHUU.

1.248. Kocmuueckoe Teno A aBH-
xercst K Connny C, uMes Blalin OT
HEr0 CKOPOCTL U, M MPULEIbHBINA

napamerp I - [uUied0  BEKTOpA v, £9

OTHOCHTENILHO LEHTpa Conuya y

(puc, 1.48). Haiitu HauMeHblIeE pac- 4 1
A — . . e o e o o ek e o

CTOSIHME, Ha KOTOpOE€ 3TO TeJ0 NIpu-
onusurca k Conuny.

1.249. Yacruiza Macchl m  Haxo- Puc. 148
IUTCA BHE OAHOPOAHOILO 1IAPA MECChI
M wa paccrostuMu r oT ero uexdrpa. Haitru:

a) MNOTEHIIMANIBHYIO PHEPTHI) TPABUTALMOHHOIO B3aUMONEHCTBUA
4aCTULbI ¥ 11apa,

0) cuiy, ¢ KOTOpO#i IHap ACHUCTBYET HAa 4acTuiy.

1.250. Moka3saTh, Y10 CHa THIOTERUA, NEHCTBYIOMAA HAa 4acTHHY
A BHYTPU OJTHOPOIHOTO CPEPUHECKOTO CII0s BELIECTBA, PaBHA RYJIO.

1.251. Umeercs OmHOpOAHBIA 1m1ap mMacenl M u pagmyca R.
Harity HanpsixeHHocts G M NMOTEHIUA) ¢ IPaBUTAL{AOHHOIO MOJIA
ITOTO fuapa Kak (YHKIUUW pPacCcTOAHHS 7 OT ero LeHTtpa {(1pu
r<R u r>R). M3olpasure [puMEPHbIE [PadUKU 3aBUCUMOCTEN
G n o).

1252, Buaytpy OXHOPOZHOrO 1lapa IUIOTHOCTH p UMEETCH
cchepuueckas IMOJOCTh, UEHTP KOTOPOH HAXOAMUTCS Ha PACCTOSHUU
} or nentrpa mapa. Haittu HanpsskeRHoCTs G 10ASA TATOTECHUA
BHYTPH MOJIOCTH.

1.253. Opuxopoaublii wap umeer maccy M u pagmyc R. Haiirn
KaBJIEHME p BHYTPM 1Mapa, OOYyCIOBIEHHOE [I'PABHTAUMOHHBIM
©KaTHEM, KaK (YyHKUHMIO pacCTOSHUA r OT €ro JieHTpa. OLEeHuTh p
E LEeHTpe 3eMmu, cyuTasd, 4TO 3emMid  ABAACTCA OJHOPOIHBIM
LLIAPOM.

1.254. Haiity cOGCTBEHHYI) TTOTEHLIMANBHYIO SHEPTUIO TPAaBUTALLY-
OHHOINO B3aUMOJCHCTBUSA BELECTBA, 00pasyloLero:

a) TOHKMI OJHOPOAHBIA Cepuyeckuil cnoit Maccbl m H
panuyca R:

6) opHOpORHBIH IIap Macckl m M paguyca R (BOCHOIIB30BAaThCS
OTBETOM K 3apade 1.251).

1.255. Bur4ucnurtb OTHOLLIEHUE CIEAYIOUIMX YCKOPEHWil: ycKope-

HHUA a4y, BbLI3BIBACMOro CHJION TATOTCHUA Ha TTOBEPXHOCTU 3€MJII/I;

Yy
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YCKOPEHHUSA @,, 00YCIIOBICHHOIO LEHTPOGEKHOM CHIIOW MHEPUUMU HA
9KBaTOpe 3€MJIM; YCKOPEHMWs d,, COOOLAEMOro TelaMu Ha 3emiie

Connuem.

1256. Ha kakoii BbICOTE HaA TOJIIOCOM 3€MIN YCKOPEHUE
cBobonHoro mageHusi yobisaer Ha 1 =1,0%? B n=2,0 pasza?

1257, Teny coofwuny Ha Momi0ce 3eMJIM CKOPOCTb Yy,
HAlpaBJIEHHYI0O BEPTUKAJIbHO BBEpX. 3Has paauyc 3emian M
yckopeHune cBOGOMHOro rnafgeHus Ha €€ NMOBEPXHOCTH, HANTH BBLICOTY,
Ha KOTOPYIO NOJHUMAETCA TEJO.

1.258. Hatitu mnepuon oOpainieHusa CIyTHUKa, JBYDKYLLErocs
BOKPYT HEKOTOpPOIl IiaHeTbl BOMMU3U €€ MOBEPXHOCTH, €CIIN CPEIHSs

IJIOTHOCTD TIIAHETHI p = 3,3 Tfem>.

1.259. CriyTHUK BBIBEJIM Ha KPYrOBYIO OpOMTY CO CKOPOCTBIO U
Hag nontocoM 3emsd. Halltm  paccrosgnue OT  CIIyTHMKA 10
MOBEpXHOCTH 3eMJIn.

1.260. Cnytnux 3emMam  Macchl m  JBUXETCA IO KPYroBoi
opbure, paguyc KOTOpOi BjaBoe Gomnbiile paguyca 3emitn. Kakoii
JIONMOJIHUTENBHLIT WMIOYABC M B KaKOM HalpaBJIeHUH CHAERyeT
KPaTKOBPEMEHHO COOOHIMTbL CIYTHUKY, 4YTOObI IUIOCKOCTH Ero
OpOUTHI [OBEPHYJIACHL Ha yron & 0e3 M3MEHeHUs pajauyca opouTbhI?

1.261. BpruaucnuTtb pafmyCc Kpyropoit OpOUTBI CTaLMOHAPHOIO
CIyTHUKa 3€MJIM, KOTOPBIH OCTaeTCsA HEMOJBIKHBIM OTHOCHUTEIILHO
ce nopepxHocTH. KakoBa €ro CKOpOCTb B MHEPILMANBHON cucreme
OTCU€Ta, CBA3aHHOH B JaHHbIl MOMEHT ¢ LieHTpoM 3emun?

1262. Cucrema, KOTOpass COCTOMT M3 [BYX OJMHAKOBBIX
CITYTHUKOB, COEJMHEHHBIX TOHKUM TpPOCOM JUIMHBL [ =150 M,
JIBIKETCS 10 KPYroBoit opbure BOKpyr 3emnn. Macca Kaxmoro
criyTHuKa m =1000 kr, macca Tpoca IpeHeOpexXuMO Majsla, paccTosi-
HUE OT UeHTpa 3cMJIM A0 3TO CUCTEMBbI cocTapisier n=1.2
panuyca 3emuin. HaliTu CuiTy HaTsXKEHUsi TPOCa B MOMEHT, KOIjia
TPOC HalpaBjleH M0 paguycy 3emMiIn.

1.263. Haiitu maccy 3emnau, €Cium CIYTHHUK, ABWKYLIMUACA B ec
3KBaTOPMANBHON TIJIOCKOCTM C 3anaja Ha BOCTOK IO  KPYroBoii

opbute pamuyca R=2,00-10* kM, nHOsBAAETCS Haj) HEKOTOPHIM

HYHKTOM Ha 3KBaTOpe depe3 Kaxabie t =11,6 9.
1.264. CryTHUK ABVIKETCS B 3KBATOPHAJILHOM IMIIOCKOCTH 3emiu

C BOCTOKa Ha 3amaj IO KPYropoil opbure paamyca R =1,00-10* gM.
HafiTh OTHOCHTENLHO ITOBEPXHOCTH 3€MIIH:

a) CKOpPOCTb CIyTHHUKa; §) €ro yckopeHue.

1.265. Kakyio ckopoctk HEOGXOAMMO COOGIMTH TEIXy B TOPU30H-
TaJIbHOM HAaIIPaBJICHUK BOJU3U MOBEPXHOCTH 3€MIIM Y €€ HOJOCa,
4TOOBI BBIBECTH €r0 Ha 3IJUIMITHYECKYID OpOUTY ¢ Oonblioit

noyjxyocbo a?
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1.266. HckyccTtBeHHbI cnyrHuK JIyHbI OBMDKETCA MO KPyroBo#
opbuTe, paguyc KOTOpoit B 1 pa3 Gonbuie paguyca JIyHbl. Cymuras,
4TO HeOOonblllasg CUJia COHPOTUBJIEHUSA, MCILITHIBAEMas CIYTHUKOM
CO CTOPOHBI KOCMHYECKOH HbUIM, 3aBUCUT OT €r0 CKOPOCTH Kak

F=av?, e « — MOCTOAHHAs, HAWTU BPEMA ABMXKEHUS CIYTHUKA
IO MaJCHUS HA [OBEPXHOCThb JIyHBbI.

1.267. BbIuMcauTh HEPBYIO U BTOPYIO KOCMMYECKME CKOPOCTH JIsl
3anmyckoB ¢ Jlyupl. CpaBHUTH € COOTBETCTBYIOLIMMU CKOPOCTAMU
s 3eMIu.

1.268. Kocmuueckuii xopabnb nopneraetr K JlyHe no napabonu-
4eckOW Tpackropuu, MOYTH Kacawouieiics ee nosepxHoctn. B
MOMEHT MAaKCHMaJIbHOro cOmkeHust ¢ JIyHoit Ha KOpPOTKOE BpeMst
OB BKJIIOMEH TOPMO3HOI ABUrartesb, WM KOpabib mnepewiesn Ha
KpyroByio opburty. Haittu npupaieHue Mofyast ckopocru xopabis
IIpY TOPMOXEHHUHU.

1.269. Kocmuueckuil kopaGnb BBIBEJIM Ha KpYTOBYIO OpOuUTY
BOnu3u nosepxHocTd 3emnyu. Kakyio AONOIHUTENBHYIO CKOPOCTH B
HaNpPaBJICHUM €r0 ABWKCHUSA HEOOXONMMO KPaTKOBPEMEHHO C000-
IUTE KOpabsiio, 4ToObl OH CMOT IIPEOHOJIETh 3EMHOE TATOTEHUE?

1.270. Kocmuueckuit KopaOnib [OBIKETCS BOKpYr 3eMnu 1O
KpyroBoii opbute, paguyc KoTOpoii B 1 =2,5 pasa Oosbwmie pa-
nnyca 3emnu. Kakyio JOMOIHUATENBHYIO CKOPOCTB Hajg0 KpaTKo-
BPEMEHHO COOOIINTL KopabJilo B HalpaBlIEeHUM OT LEHTpa 3emiu
o ee panuycy, 4YTOObI OH CMOr TOKMHYTHb [I07I€ TATOTCHUS
3emnu?

1271. HalitTu npuONAMKEHHO TPETbI0 KOCMMUYECKYID CKOpOCTb

U; — HaMMEHBIYI0O CKOPOCTb, KOTODPYIO HEOOXOOAMMO COOOLLUTDL
TEJTy OTHOCHUTENBHO MOBEPXHOCTH 3emMiu, 4YTOObl OHO MOIJIO
nokuHyTb CosiIHEeYHyI0 cucTemy. BpaujeHuem 3emiin BOKpYr ee ocu
npexedpeyb. '

1.5. IlupamMuka TBepaoro Tejaa

® VpasHeHMe RMHAMUKM TBEPAOrO TeJa, BPALLAIOMIErOCH BOKPYF HEMOJBUXHOI

ocn Z:
IB,=N, (1.5a)
rie N, — anrebpaumdeckas cyMMa MOMEHTOB BHEIUHMX CWJ OTHOCHTENLHO OCH Z.
® Teopema lllTeiinepa:
I=1.+ma (1.56)

® KuneTuueckas IHEPrMA TBEPAOro Tena, Bpallalollerocs BOKPYT HENONBUX-
HOW ocH:

K=10%2. (1.58)
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® PaBora BHEWIHMX CUJ TIPU NOBOPOTE TBEPAOTO TENA BOKPYr HENONBUX-
HOH ocH: :

A =szdq>. (15)

® KuHeTnueckas JHEPruA TBEPAOIO Teka MNpHU INOCKOM [ABUXKCHHU!

K=1.0%2+md})2. (1.51)

® CBi3b MeXIy VIVIOROM CKOPOCTLIG @' Mpelieccun TMPOCKONa, ero MOMEHTOM

UMITybCa M, PaBHbLIM o, U MOMEHTOM N sHewHnx cux

[©'M]=N. (15¢)

1.272. ToRKHI OAHOPOUHBLIN CTEpKEeHb AB wmaccht m =10 Kr
JBUXETCS MOCTYNATENBLHO ¢ yCKOpeHueM a =2,0 M/c? 1o aeiicTsrem
cun B, u B, (puc. 1.49). Paccrosnue b=20 cM, cuna F,=50 H.
Haiitu pauHy crepxast.

1.273. OpHoponHbId 1Iap Maccbl m =

F - A =4,0 Kr OABHXETCS  MOCTYTIATEJBbHO  TIO
! 1 MUBEPXHOCTH CTOJA [OR REHCTBHEM HOCTO-
o AdHOl cunnl B, kxak r1nokxasaHo Ha

puc. 1.50. Yron «=45°, kospdunmeHt
TpeHuss k=020. Haittu F u yckopeHue
mapa.

‘ oY

Vil
Puc. 149 VL,

Puc. 1.50

1.274. K TO4YKE C pPajuycOM-BEKTOpPOM I;=ai IIPMJIOXEHA CUNa
B =Aj, a k Touke ¢ ,=bj — cwira F,=Bi. 3gecb i u j — opthi
oceit x u y, A u B — nocrosiHabie, Haiitu 1uie4o paBHOAEK-
CTBYIOLLICH CHJIbI OTHOCUTEJILHO Hayajia KOOpAMHAT.

1275. OpHoponHbiii KyOMK Maccekl m =25 xr, [nuHa pebpa
Koroporo /=100 MM, [EpeMELIal0T BIPaBO, JAEHCTBYA CHIIOH
F=11 H (puc. 1.51). Koapduuuenr tpenus k=0,15. Haiiru:
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a) mne4yo b paBHOMCUCTBYIOLIER CHTT
HOPMAaJIBHOIO [aBJICHUA OTHOCHUTEbHO
IIEHTpa KyOuKa;

6) mpm kxakoM 3HadyeHuMn F Ky6uk
OyIET CKOJIB3UTL HE OMPOKU/LIBAsICh.

1.276. B HayaJIbHOM NONOXEHUHU Cepe- /7777077777777
AMHA  TOPU3OHTATILHOIO  OMHOPOAHOIO Prc. 151
CTEP>KHSI MAcChl m W JUIMHBL [ HaXORMT-
¢ Hag ynopom A (puc. 1.52). JleBnrii
KOHEIL[ CTEPXKHs Hadalu Mej-

nY

JIECHHO TSIHYTh 3a HUTbh. Kakyio

palboTy HafO COBEPUINTD, YTO- o A 4(?/4 ]
Obl CTEPXEHb BBICKOYMIJI W3- !] ]
fnoa ynopa B, ecnau pacerosi- ‘

HUE Mexpay ymopamu A u B Puc. 1.52

paBHO a ¥ KoxpduumeHT
TPEHUST MEXTY CTEpXKHEM H yrnopamu k?

1.277. VIMeeTcsi TOHKMI1 OJHOPOAHBLIA CTEPKEHb MacCbl M U
miuabl !, HaiiTm €ro MOMEHT WHEPIMM OTHOCUTENBHO OCH,
npoxopauleil uepes:

a) €ro KOHEll M TMEPNECHAMKYIAPHONR CaMOMY CTEPXKHIO;

©) ero LEeHTp M COCTABJAKILEH YTOI & CO CTEpXKHEM.

1.278. Haiitu MOMEHT WHEPUMH TOHKOIl OMHOpPOAHONI NpIMOY-
IOJTLHON MNACTUHKU OTHOCHUTENBHG OCH, IPOXOAAILEN uepe3 OgHy
U3 BCPUWIMH IUIACTHHKUA NCPICHOUKYIAPHO €€ MJIOCKOCTH, €CIU
CTOpPOHBI MIIACTUHKU PaBHLL 4 U b, a ee Macca m.

1.279. ToHkasi OHOpPOAHAs MIIACTHHKA Macchl m = 0,60 KI' uMeeT
dopMy paBHOOEHPEHHOTO NPSAMOYTONBHOIO Tpevronbuuka. Haiitn ee
MOMEHT MHEPUMM OTHOCUTEIBHO OCH, COBIAfarouic ¢ OMHUM U3
KATETOB, IJMHA KOTOPOTO a =200 MM.

1.280. Bbl4uciuTe MOMEHT UHEPLIUM:

a) MEJHOI0 OJHOPOZHOTO JIMCKAa OTHOCHTEIIBHO €ro OCH, €CJH
TOJNLIMHa aucka b =20 MM u pagnyc R =100 mm;

6) OQHOPOMHOIO CIUIOLIHOTO KOHYCAZ OTHOCHTEJIBHO €F0 OCH,
€clIM Macca KOHyca m M paauyc OCHOBaHUS R.

1.281. Haiithi MOMEHT MHEPUMY TOHKOIO MPOBOJICYHOIO KOJiblia
panuyca 4 4 MacCcel m OTHOCUTENBLHO OCH, COBIafaloilleil ¢ ero
IHAMETPOM.

1.282. IToka3saTe, YTO MJisi TOHKON TUIACTMHKM TPON3BOJILHOM
¢opMbl IMEETCA CIEAYIOIAs CBA3b MEXIY MOMEHTAMHU WHEPLUU:
L+L=1,, tne 1, 2, 3 — TpuM B3auMHO MEPICHAUKYASIPHBIE OCH,
IPOXOAsANIME Yepe3 OOHY TO4YKY, NpUYeM Oocu ] U 2 Jexar B
MJIOCKOCTH TIIACTUHKM.
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Hcnonb3yst 3Ty CBA3b, HAWTH MOMEHT HHEPUHMH TOHKOIO
KPYIJIONO OIHOPOAHOrO JucKa pafmyca R ¥ Macchl m OTHOCHUTENb-
HO OCH, COBIAJAIOILCii ¢ OAHUM M3 €r0 AUAMETPOB.

1.283. MoMEHT MHEpPIMM TENAa OTHOCUTEIILHO B3aMMHO napasi-
nenbHBIX oceit 1 u 2 pasen I;=1,00 r-M? u L=30rM%. Ocu I u
2 pacnosioxkeHbl Ha pacCTOsAHMAX X, =100M u x,=300 MM oOT
ueHTpa Macc C Tena. HaldTy MOMEHT HHEPUMHU 3TOIO  TeEja
OTHOCHTENIBHO OCH, Mpoxopsieil ueped Touky C M IapajulesbHOMH
ocam I u 2

1.284. Opuoponublit auck paauyca R
umeer Kpymiwsidi Boeipes (puc. 1.53). Macca
ocTaBLUelCA (3AILTPUXOBAHHOI) YaCTH JKCKa
paBHa m. Hafith MOMEHT MHEPLUUM TaKOTO
JUCKA OTHOCUTENLHO OCH, NMEPIEHAMKYIIAPHOHR
IJTIOCKOCTA JMCKAa M [POXOBALIEH:

a) yepes TOUKy O;

6) uepes ero HEHTp Macc.

1.285. Ucxonst wu3 Qopmynsl uisi  Mo-
MCHTa MHEpUMK OJHOPORHOIO 1uapa HaiiTu
MOMEHT MHEPLUU TOHKOIO CQEepU4ecKoro

€10 Macchl # 1 paauyca R OTHOCHTEJIBHO
ocu, OpoOXOfsieif 4epe3 ero LEHTP.

1.286. Ha crynenuareiif 610k (puc. 1.54)
HAMOTaHb! B IPOTUBOIMOJIOXHBIX Halpasie-
HustXx pAse HuTtH., Ha xoHen, opgHoit HuTH

JAECTBYIOT NMOCTORHHON cuioit F, a K KOHLYY
JApYToii HUTH MNPUKPEIUIEH TPy3 MaccChl m.
Wseectnbl paguychlt R, u R, 0yoka u €ro

MOMEHT MHepuuu [ OTHOCUTENBHO OCH
Bpamienua. Tpenuss Her. Haiitm yrnosoe
. yckopenue Oi0Ka.
Puc. 1.54 1.287. Ha OJHOpPOIHBIA CIJIOLIHON L#-
JuHAp Maccel M U paguyca R TUIOTHO
HaMOTaHa Jjierkasg HWTb, K KOHI[y KOTOpOil mpukper-
JieH rpy3s Macce! m (puc. 1.55). B momeHt t=0
cucreMa npuiia B aBwkeHue. [Ipenebperast Tpe-
M | W4 HMEM B OCM UMIMHApA, HAlTH 3aBUCUMOCTb OT
BPEMEHU:
a) MOAyJisi YIJIOBOM CKOPOCTM UMIIMHAPA;
6) KMHETUYECKOM SHEpPTUHN BCEH CHCTEMBI.
m 1.288. KoOHilbl TOHKMX HUTEH, INIOTHO HAMOTaH-

HBIX Ha OCb pajauyca r [jucka MakcBemna, npu-
Puc. 155 Kpenneunl K ropu3oHTanbHOM 1uranre. Korma puck
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PACKPY4YHMBA€ETCS, ILUTAaHIY NOJHMMAKT TaK, 4YTO MIUCK OCTaercs
HEM3MEHHO Ha OfHOI M TOil Xe BbIcOTE. Macca gucka ¢ OCblO m,
MX MOMEHT MHEPLUH OTHOCUTENBHO MX ocu cumMmerpuu I. Haiith
YCKOpEHUE LITaHIH.

1.289. T'opusoHTanbHblif TOHKMH OAHOPOMAHBINA CTEpXKEHb AB
mMaccel m W jguMHbl [ MOXET CBOGOAHO BpamiaTtbest BOKPYT
BEPTUKAJIBHON OCH, IIpOXOAsAILEN dyepe3 ero xonely 4. B Hekoropbii
MOMEHT Ha KOHel| B Havana JgeidcTBOoBaTb IOCTOsHHas cuna F,
KOTOpasi BCE BpeMsl IEPHEHAUKYJISApPHaA IEPBOHAYaJIbHOMY I10JIOXE-
HUIO ITOKOMBINENOCS CTEPXHS ¥ HaNpaBJieHa B TOPU3OHTANLHOI
MIOCKOCTH. HailiTi YIIIOBYI0 CKOPOCTb CTEPXKHS Kak (DYyHKIUIO €r0
yIjla IOBOPOTa ¢ U3 HAYAJIILHOIO MOJIOXKEHU.

1.290. I'opu3OHTaZIbHO PacNOIOKEHHBIA TOHKUN OAHOPOAHbBII

CTEPXKEHb MacChl m TIOABEIIEH 3a KOHILb! Ha JIBYX BEPTUKAJIbHbIX
HuTax, HailTu cuny HaTsaKeHMst OAHOM U3 HUTel cpa3dy nocnie
MEepPEeXXUraHusa JApyroii HUTHU.

1.291. Toukuif OAHOPOAHBIA cTepKeHb Maccbl m =050 xr u
naunpl =100 cM MOXeT BpallaTbCAd B BEPTHKAJIBHOM IJIOCKOCTH
BOKDYT OCM, MPOXOMSLICH yepe3 caM CTepXKeHb, MOMEHT HMHEpLUU
CTEPXKHs OTHOCHUTENBLHO ocu BpamieHus I=0,115 xr-m2 CrepxeHb
YCTAHOBWJIM B TOPU3OHTAIBHOM TMOJIOKEHMH M oTmycrwin. Ilocne
3TOTO OH MpWIIEeN B [JBHKECHUE M OCTAHOBWIICA B BEPTUKAIBHOM
nojgoxenuu. Halitm Moaynb Topmoaxmero MOMEHTa CUJ B OCH,
CHHUTAsA €ro IOCTOAHHBIM.

1292. B ycraHoBke (puc. 1.56) H3BECTHHI
Macca m ONHOPOAHOIO CHJIOLLMHOrO IUJIMHAPA,
ero paguyc R m maccel ten m; u m,. Ckonb-
JKEHHS HUTU M TPEHUs B OCH LMIJIMHApPA HET.
Haiitu yrnoBoe yckOpeHMe HWINHAPA M OTHO-

IIEHNE CUJl HaTskeHust FyfF, BepTUKaJIbHBIX
Y4aCTKOB HHUTH B TMpOLECCEe ABWXKEHHUs. YOe-
matbed, yto F =F, npu m-0.

1293. B ycranoske (puc. 1.57) wu3BecTHHbI
MacChl TeJ m; U m,, KO3pPUUMEHT TpeHus k
MEXJy TEJIOM m, ¥ TOPU3OHTAJbLHON MNOBEp- Puc. 1.56

XHOCTBIO, a TaKxke macca ©70Ka m, KOTOpbIit
MOXHO CYMTATH OJHOPOAHBIM JHCKOM. CKOJILXEHUS HUTH 10 GII0KY
Her. B MomenT =0 Teno m, HayumHaeT omyckatbes. IIpeneGperas
TpeHueM B ocu 6si0Ka, HalTH:

a) YCKODEHHUE TENa m,;
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6) paboty cwibl TpeHus, Hei-
CTByIOllEli Ha TCJIO m,, 3a MNEPBbLIE
! CEKYHJ ITOCTIe Ha4dajla JABIKCHUSA.

Puc. 1.57

1.294. OnHOpOAHbIN CTEpPXKEHb

Maccbl m Majlaer ¢ TPEHeOpEexXUMO
Manoil HadanbHON CKOPOCTBIO U3

g BEPTUKAJIBHOIO MOJIOXKCHUS, MOBOpa-
YMBWHCH BOKPYT' HEHOIABMXKHOH OCH

O, upoxoasinieii 4epes ero HIKHUI
KOoHell. HaliTy TOPU3OHTanbHy W

BEPTUKAJILHYI0 COCTABASIONINE CUJIbl, ¢ KOTOpOiHl 0ch O [eifcTByeT
HA CTEPKEHb B TOPU3OHTAIILHOM I[ONOXEHUW. TpeHud HeT.

Puc. 1.58

Puc. 1.59

1.295. OpHOpPOXHBLIA CIUICINHO|  LUJIMHAD
pajdyca R packpyTuwiy BOKPYr €ro ocu  Ji0
YITIOBOM CKOPOCTH @, M 3ATEM TOMECTHUIN B
yronn (puc. 1.58). Koapdunuenr tpeHus Mexay
HWIHHAPOM 1 crTeHKaMmn paseH k. CkOIbLko
RPEMEHU IMIMHAP OyleT BpamiaThbcs B 3TOM
HoJROXKeHUn?

1.296. B cucreme (puc. 1.59) opHopopHoMy
JUCKY COOOLIMIIN  VITIOBYIO CKOPOCTh BOKPYT
IOPUBOHTANIBHONH ocu O, a 3aTeM OCTOPOKHO
OYCTUIIM Ha HEro KoHen A crepxkHsa AB Tak,
416 OH oGpasopan yron @ =45° ¢ BCPTHKANBIO.
Tpenue uUMEETCA TONLKO MEXITY [MHCKOM U
crepxHeM,  Koagpdunuenr Tpenuss k=013,
[lyere n; m n, - uucia 0BOPOTOB AMCKA [0
OCTAaHOBKM NIPU €0 BPAlICHUM MO YacOBOU
CTPENKH W TPOTUB NPU OIMHAKOBOI HaYalib-

HOH cKkOpocTU. Halit oTHOLIEHUE hy/n, .
1.297. OpsHoponnblit auck paguyca R pac-
KPYTUIM 10 YIAIOBOH CKOPOCTH @ W OCTOPOXHO
HOIMKUNY  HAa TOPU3OHTAABHYIO [MOBEPXHOCTD.
CKONIBLKO BpeMeHM [UCK OyAET BPAaLiaThCA Ha
nosepxdocTy, ecnu  kodhpUnmeHTt  rpedus

pased k?

1.298. Touku#i crepxeHb AB Maccbl m =
=50 I JIGKUT HA TOPU3OHTAIBHOH IIMOCKOCTH
¢ koathduuuentom tpenua k=0,12. Crepxenn

MOXET BpallaTbCs BOKPYD' MIafgkOf BEPTUKAIBLHON OCH, NPOXOAsILIEii

yepe3 ero koHel, A. ITo koniry B 1npousBenud KpPaTKOBPEMEHHBIN
yAap B TOPU3OHTAJILHOM HAIIPABJICHUH ICPIIEHAMKYIAPHO CTEPXKHIO,
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HMMnynbe cunbt yiapa J =050 H-c. Ckonbko npeMeny CTepxeHb
OyIET Bpaiarbex’

1299, Maxosyk ¢ HaYallbHOH YIJIOBOR CKOPOCTHIO @, HaYWHACT
TOPMO3MTLCH  CUHAMU, MOMEHT KOTOPBIX OTHOCUTENBHO €r0 OCH
NpOROPUMOHAIER KBaJPaTHOMY KOPHIO M3 €r0 YIVIOBOH CKOPOCTH,
Haittn  cpephioe  yrioByrd  CKOPOCTL  MaxOBuKa 3a  BCE  BpeMmid
TOPMOKCHHSR,

1506, OUunopoisell CQHUIOIHHOE MMOuHAR Daiplyca
K M mMacchbi M RMOKCT CBODOMIIO BPRILATLLN BORPYY
HEIRIKHOR 1OpHIOHTaNbHOA e O (pPue. J1.6U), Ha
HIAARAD B OnH Dl HaMOTal TOHKWR LifHyD diutdbl
£ w maccnt m Hal™i VITIOROE YUKOPEHME UMINHAPE
$ 3URMCKMUCTH 1 WIMHBL X CBELIMBAOLIEHCS 4alTi
HIRYPa. CHMUTETE, 570 LHCHTP Mact HamMOTAHHoOn GucTi T
THHYPa HUXOMUTol Ha OC DARAHIDA.

L3018, Oasopogabiil orepamendb  uidEe {0 soker
Bpan ofoud  BOKDYY TOPUBDHTANBHOB  OCU. Nepienly-
RVILHHOM  CTepoRitio 8 HPOXGILGLCH  MUpes oliiitn U3
cro romop (pue 105 Cucremy paBHOMSPHO B

£

W ¢ YHIOBOH  CROPLUTLIG @ BOKPYD BEP TR
oy, Hanti vion b

1LA0L, Fopusotrralibiu  PaciiiOAReHBLIET  GAHOPO-
HELA  Crepkenb AH Macewt mo= 140 &1 0 s
L= 100 oM Bpar@eres CBoBOAHC BUKPYT UEOBY A0
BEpTURMWILHOW  ocn OO0, ppoxousauied  4epes  ©ro
konern, A. Todka A HaxOOuTcd QOCEpeAMBHE  OCH
OO, puara kotopoi =55 cMm. TIpU KakoM sHaeHum
VIAIOBOIT CROPOCTH CTEPRHS FOPU3OHTMIbHAR COCTABIA-
oA cuiibl, Jeficrpyioniell Ha IMKHAW KRoHeciL OCKH
O, byner parna uyi? KawoBa opuy a1om 1OPI30oH-
TaNbHas COCTaWIAIOILEan CWJIbL, ACACTBYKILUECH Ha BEPXHUI KOHECL,
ocu?

1303, Cepenuua OQHOPOJHONO CIEpXKH MacChi M U JUIMHbL {
KECTRO  COBMMHEHA ¢ BEPTHKAMBHOR ocuo OO’ T1ak, 4T0 yron
MEKAY CTEPXKHEM I OChIo pasey ¥ (pnc, 10623, Kouuw ocu OO
YKpelinenbt B noammnHukax. Cucrema spauieHusi 6e3 TpeHMS €
YIIUBOR CKOPOCTHLI0 . Haittu:

) MOk MOMEHTA HMIIYAbCA CTEPKHA OTHOCUTENLHO TOYKM
C ¥ MOMEHT UMIVIIbCA OTHOCUTENBLHO OCU BPUiLiCHUSM,

8) Moaysn MOMEHTA BHEWIHMX CuJl, NEHCTBYIOLUUX Ha och OO’
HpyA Bpatelny.

Puc. 1.6
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1.304. Toagkuii  OXHOPOAHBIN  CTEPXCHB
#/ 8 AB maccel M u nmeb | cBoGogHO Bpalia-
€TCA C YIJIOBOH CKOpPOCTHIO ®, B TOpPHU30H-
TalbHOH MNOCKOCTU BOKPYT HENOABMKHOMN
BEPTUKAJIBbHON OCH, NPOXONsLIEN Yepe3 ero
koHen, A. W3 TOo4knm A HaYMHAET CKOJIL3UTH
no crepxHio HeboNbias My@Ta Macchl M.
Haiitu ckopocts v MydTBI OTHOCHTEJIBHO
CTEepXHA B TOT MOMEHT, KOT[la OHa AOCTUTHET

€ro KoHua B.

1.305. OmHopongHast TOHKas KBajaparHas

Puc. 1.62 IacTHHKA cO cTopoHoi [ u Maceel M

MOXET CBOGOAHO BpallaTbCA BOKPYI' HEMOM-

BU>KHOM BEPTUKAJIPHON OCH, COBHAfaoICH C

OOHOI W3 €e¢ CTOPpOH. B {EHTp NNacTUHKU 110 HOpMajiu K Hel
VIPYIO yAapsiercs IIapMK MacChl mMm CcO Ckopocrtbio v. Haiftu:

a) CKOpOCTb Ulapuka Vv’ cpasy Hocie ypapa;

6) rOpU3CHTAIbHYIO COCTABISIIOILYK) DPe3yJAbTUPYIOLIENR CUbI, C
KOTOpOI 0OCh NeHCTBYET Ha IUIACTUHKY IIOCHE yAapa.

1.306. BepTuKallbHO paCHONOXEHHbIA ORHOPOAHBIA CTEPXKEHB
Maccel M U QIUMHBL [ MOXET BpalllaTbCs BOKPYT CBOEIO BEPXHETO
KOHIIa. B HIDKHHUIT KOHEW CTEepXXHA norana, 3aCTpAaB, FOPU30HTAJIBHO
JETEBILAsA MyJIA MACChl M, B PE3yJIhTaTE YEro CTEPXKEHb OTKIIOHHII-
c¢a Ha yron o. Cyutasg m<<M, wHaitu:

a) CKOPOCTb JIETEBHICH ITymu;

6) npupauieHUe HMIYILCA CUCTEMBbI "Myl — CTEPKEHb" 3a
BpeMs ylapa; KakoBa IMPUYMHA M3MEHCHUS 3TOr0 HMMIIYJILCa,;

B) Ha KaKOE€ pacCTOAHHE X OT BCPXHEr0 KOHLA CTEPXKHHA
JIOJDKHA NOIacThb IyJisd, 4TOObl UMHYJIbC CHCTEMbl HE H3MEHUJICS
B IIpOIIECCE ynapa.

1.307. I'opu3oHTanbHO  paCHOJIOKEHHBII OJHOPOJHBINA  JMCK
maccel M n paamyca R cBOOOHO BpalllaeTCs BOKPYT BEPTUKAILHOI
ocH, npoxopsAuleldl 4depe3d ero ueHTp. HUCK MMEET paivanbHYIo
HAIpaBJIAIYI0, BHAOJIL KOTOPOH MOXET CKOMNB3UTL 0€3 TpeHus
Hebonpmoe Teno0 Macchl m. K Teny npupszaHa HUTh, IPONYILIEH-
Has 4epe3s II0JIyI0 OCh AMcKa BHU3. IlepBoHayanbHO TENO Haxonu-
JIOCb Ha Kpal0 [UCKAa U BCA CHUCTEMa Bpallajlachk ¢ YIJIOBOW
CKOPOCTLI) ®W,. 3aTe€M K HIDKHEMY KOHLY HUTH TIPUJIOKWIIN CUITY
F, ¢ 1oMOLUBIO KOTOPO# TEJIO MEMJIEHHO IMOATSAHYJIM K OcCHu
Bpautenust. Haiitn:

a) YIJIOBYIO CKOPOCTb CHMCTEMbI B KOHEUYHOM COCTOAHUN!

6) paboTty, KOTOpYI0 coBepiuuiia cuna F.
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1308. YenoBek Maccbl M, CTOMT Ha Kpaw TOPU3DHTAJIbHOIO

OJTHOPOIHOrO JAMCKAa MacChl m, M paaudyca R, KOTOpBIA MOXET
CBOOOOHO BpalllaThCsi BOKPYT HETOJBMIKHONM BEPTUKaJIbHOW OCH,
NpOXOAAUIEll Yepes ero HEHTP. B HeKOTOpbId MOMEHT 4YeNOBEK
Ha4yaJl JBUraTbCd I1I0 Kpalw [AUCKa, COBEPIUIMJ IIEPEMELLEHME Ha
yron @' OTHOCMTENILHO Jucka u ocraHoBuics. [IpeneGperas
pasMepaMu 4eJIOBEKa, HaliTH yroji, Ha KOTOPBIA IMOBEPHYJICSH IOUCK
K MOMEHTY OCTAaHOBKM 4YEJIOBEKa.

1.309. JBa ropusOHTaNbHbIX AUCKa cBOBGORHO BpaNaTCA BOKPYT
BEPTUKAJILHON OCH, TIPOXOAAIUEH Uepe3 ux HEeHTpbl, MOMEHThI
MHEPHUU [JUCKOB OTHOCHUTENBHO 3TOM ocum I, u I, yrioBble

CKOPOCTH @, M @,. [locne majeHusi BEPXHETO JMCKA HA HIKHUMA
ofa OMCKa W3-3a TPEHHUSA MEXAY HUMHU Ha4daliyd YEPE3 HEKOTOPOE
BpeMsl BpaIllaTbCAd Kak equHoe Lenoe. Haiirm:
a) yCTaHOBMBILYIOCS YIJIOBYK) CKOPOCTb BpPAalLlEHUs [IICKOB;
©) paboTy, XKOTOpYIO COBEPIIMIM TIPM 3TOM CUJibl TPEHUS,
1.310. [IeyM OAWHAKOBOIC panuyca puc-
KaM cooblMAM OOHY M Ty X€ YIJIOBYHO I, I,
CKOpOCTb ®, (puc. 1.63), a 3aTeM wux
IIPUBENIU B CONPHUKOCHOBEHUE, M CHCTEMa
yepe3 HEKOTOPOE BpeMsi MpuIllJla B HOBOE
YCTAaHOBUBILIEECS  COCTOSIHME  JBUDKEHHUS.,
Ocyu [AMCKOB HEMOABWXKHBI, TPEHUA B OCAX

HeT. MOMEHTBI HMHEPLUMU [MCKOB OTHOCHU- Puc. 1.63
TEJILHO MX OCed BpauieHus pasHbl I, u
I,. Haiitu:

a) MpUpAILCHAE MOMEHTAa UMITYJIbCa CUCTEMBbI;
6) yOblIIb €6 MEXaHHM4YECKOl 3HEepruu.

1.311. luck paauyca a MOXeET CBOOOAHO BpallaThCA BOKPYT
CBOCH OCHM, OTHOCMTEJIBHO KOTOPO €ro MOMEHT WHepiuu paseH I,.
B ™MoMmeHT t=0 pauck Hayanu OONMyYyaTh IO HOpMajid K €ro
MOBEPXHOCTH PaBHOMEPHBIM MOTOKOM Yactuly, — N dactuil B
eguHULY BpemeHU. Kaxaa yacTuia MMeeT Maccy m U COBCTBEH-
HbIi MOMEHT UMIyibca M, HallpaBfieHMe KOTOPOIO COBMAfaeT C

HanpapaeHueM JBWKeHUst uvactuil. Cuwrasi, YTo BCE YaCTULBI
3aCTpeBalOT B JIMCKE, HAWTU €ro YITOBYIO CKOPOCTB KakK (hyHKIMIO

BpeMeHM  (7), ecau w (0)=0. HM306pasutb npumepusbiii rpaduk
3aBHCHUMOCTH & (7).

1312, OpHoponHbI# OMCK paguyca R M Macchl m JEGKAT Ha
ITIaJKOH TrOPU3OHTAILHOM MOBEpXHOCTH. Ha GOKOBYIO MOBEPXHOCTD

AMCKa IUIOTHO HaMOTaHa HMUThb, K CBOOOJHOMY koHLly K KOTOpOIi
OPWIOXKWIA TIOCTOSAHHYK) TOPU3OHTANIbHYIO cuity F. ITocne Hauyana
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ABMKEHUs JaMcka Touka K nepeMecrunaack Ha paccrostiue L
HafiTu yrioByl0 CkOpOCTh OMCKa X 3TOMY MOMEHTY.

1.313. [ByXCTYNEHYaThliit 070K paunycos
R, n R, monoxuian Ha IJafKyiO TOPU30H-
TaJIBHYIO mnoBepxHOCTh. Ha cTynenn 6Hnoka
[UIOTHO HAMOTaHbi HUTH, K KOHIIaM KOTO-
PHIX TIPUJIOKUNIYM  TIOCYOAHHBIE, BIAWMHO
nepneHaukynsipubie  cunst B B,
(puc. 164, Bui cBeEpxy). LTKOULKO  0OOpO-
TOB COBEPILUT ONOK 3a 8pcMsl, B TCUYEHUE
KOToporo ero oce C  MepeMecTuTcss Ha
paccrosiiue !? Macca nannoro Bnoxa m,

Puc, 1.64 €r0 MOMEHT MHEPLHMH OTHOCHUTENLHO ocnm C
paseH 1.

1.314. Onnoponrnblil guck pajuyca R =50 oM, Bpamarnumiics
BOKPYT CBOCil OCH ¢ YITIOBOH CKOPOCTbIO o =60 papg/c, najaer B
BEPTUKANBLHOM IOJIOKEHNUM HA TOPM3OHTAIIBHYIO ILEPOXOBATYIO
TTOBEPXHOCTL M OTCKAaKMBaeT nof yrom @ =30° k meprukanuy, yxe
He Bpaniasce. Hajliti cKOpocTh Aucka €pady Moc/ie OTCKAKMBAHUSA.

1315, OnuopommubIii 1map cKarhiBaeTcas 0€3  CKOJBLXCHUA Mo
HaKJIOHHOM IUJIOCKOCTH, COCTABMAIOUIEH VIO @ ¢ TOPH3OHTOM,
Haitt yckopeHue UeHTpAa [apa M 3HadeHue koddpdhuiueHTa
TPEHUsI, IPY KOTOPOM CKOJbLXKEHMsi He Oyner.

1.316. Onuoponubiii miap Maccki m =50 kr ckaTeiBacTest 6e3
CKOJIBKEHMST T10 HAKJIOHHOH TIIJIOCKOCTU, COCTABMAILEH  yron
o =30° ¢ ropusoHTOM. HaliTh KMHETUYECKYI) HEPIMIO ITapa “epes
t=1,6 ¢ 1ocne navyana JABVIXKEHUS.

1.317, OpHOopoaHBIT cTepkeHb JnuHbl [ =110 ¢M  pacnonoxen
nojg ymioM a=60° K rajgkoil rOpu3OHTWIBHOW MOBEPXHOCTH, HA
KOTOPYI0 OH OIIUPaeTCa CBOMM HIWKHUM KOHUOM. Crepxenb 6€3
TOYKA OTIyCcTHH. HallTu CKOPOCTh BEPXHEIO KOHIA CTEPXKHSA
HENIOCPEACTBEHHO TIEpejl MaJeHUEM €r0 Ha [OBEPXHOCTD.

1.318. Karymuka, MOMEHT WHEPHMM KOTOPO OTHOCHTEILHO €¢
ocu paseH [, CKaThIBaeTCA He3 CKOMBXEHMS 110  HAKJIOHHOM®
rrockocty. fIpoiins o7 Havana ABMKCHRS 0OYTh §, OHA Tpuobpens
YITIOBYIO CKOPOCTH . HailTu cuily TpeHmsi noxos, cuuras ee
OJMHAKOBOM Ha BCEeM ITyTH.

1.319. Iilapuxk A ckaTbiBaeTcs 53 CKONBKEHUA C FOPKYl BBICOTHI
H =30 cM, nmeomed TpamMIUIUH BbICOTH A =15 oM (puc. 1.65). C
Kakol CKOpPOCTbIO IUAPUK YIafeT Ha TOpU30HTABHYI0 [OBEp-
XHOCTB?
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Puc. 1.66

1.320. Onnopoanslil uuUIUMHAP Maccsl m =80 KT W pajuyca
R=13 cM (puc. 1.66) B MOoMeHT t=0 HayuHaeT OIYCKaTbCA I10J
neiictBuem cunbl Tsxectd. Haldtu:

a) YIJIOBOE YCKOPEHHWE IIMJIMHIPa;

6) 3aBUCHMOCTb OT BPEMEHM MrHOBEHHOIl MOLIHOCTH, KOTOPYIO
pa3BUBACT CUJIA TAXKECTH.

1.321. Har HamoTadwbl Ha XOHILAx OAHOPORHOIO CIUIOIIHOIO
nunuHapa Maccbl m. CBOGORHbBIE KOHIILI HHTEH NPHUKPEINIEHBI K
MOTOJNIKY KabuHbl mudra. Kabuna Ha4asa MOQHUMATBECHA ¢ YCKOPECHHU-

em a,. HaiiTy yckopenue 8 UMIMHAPAa OTHOCHTENbHO KaOMHLI U

cuity B, ¢ kotopoid uwimuap peficrsyer (s1€pe3 HUTH) Ha TIOTOJOK.

1322, Ha rmagkoit HaKJIOHHOI MMJi0C-
KOCTH, COCTaBisiioled yron a=30° ¢
TOPU30OHTOM, HAXOAUTCH KaTylllKa C HH-
TKOH, CBOOOIHBLIM KOHEL KOTOpO#l yKpen-
seH (puc. 1.67). Macca pgaHHON| KaTyluku
m=200r, ce MOMEHT WHEDIMHU OTHOCU-

TeNBHO coberBeHnoit ocu =045 r-M?

panuyc HaMOTAHHOIO CJI0SI HUTOK 7 = 3,0 cM.
Haiith ycxkopeHme ocu KaTyliku.

1.323. OgHOpOJIHBIA  CIVICINHON  LU-
AMHAP MACChl m JIEXKUT Ha JABYX TOpU3O0HU-
TaldbHbIX Opycbsx. Ha 1uaumpap HaMoTaHa
HUTbh, 3a CBEIUIMBAWOIIUNACA KOHEI| KOTOpOit
TAHYT € NMOCTOSSHHOM, BEPTUKAIBHO HAIpaBJICH- .

HO#t cunoit F (puc. 1.68). Haiitu 3HayeHus

cunibl F, IIPH KOTOPBIX UUIUHAD OYyACT KaTUTh- R
¢ Oe3 cxonpxenus, ecnu koddduijuenr tpe- 1
F

uud paBeH k.
1324. Ha ropusonTanbHOi HIEpOX0BaTOH

IUIOCKOCTH JICXKMUT KaTylllKa HUTOK Macchl m. Puc. 1.68
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Ee MOMEHT MHEpPLUMU OTHOCHTEINb-
HO coGcTBeHHON ocu  I=ymR?,
Ime y — 4YUCIOBOM kO3(pPpuum-
€HT, R — BHEHIHMHA panuyc Ka-
Tywiku. Pagnyc HaMOTaHHOro €J10s1

HUTOK paBeH r. Katymky 6e3
CKOJIbXEHUA Hayall TAHYTb 3a

HUTh C TNOCTOAHHOMK cuoit F,
Prc. 1.69 HalpapJeHHOM MMOA YIJIOM & K
ropusoHTy (puc. 1.69). Haiitu:

a) IMPOEKIMIO Ha OChb X YCKOPEHWs OCH KaTyUIKH;

6) paGory cumnbl B 3a nepsbie t CEKYHJ JBUDKEHUS.

1.325. Cucrema (puc. 1.70) cocrouT u3 JBYX OJMHAKOBBIX
O/IHOPOJIHBIX LUJIMHAPOE, HA KOTOPHIE CUMMETPUYHO HAMOTAHbI JABE
nerkue HuTH. HalTd ycKOpeHHEe OCH HIDKHETO I[MJIMHjpa B
NMpONECCE ABUXEHHS,

1326. B cucreme (puc. 1.71) usBectHnl Macca m rpy3a A,
macca M cryneH4aroro 6ioka B, MOMEHT uHepiuu I mocieaHero
OTHOCHUTEIBHO €r0 OCH M pajguychl cTyrieHer Onoka R m 2R.

Haiitn yckopenue rpy3a A.
, ) y
B — e
A

Puc. 1.70 Puc. 1.71 Puc. 1.72

L

B

1.327. CnnomtHoi OFHOPOFHBIN HWIMHAP A Macchl m; MOXET
CcBOOOHO BpaIaTbCA  BOKPYT TOPU3OHTANBHOM OCH, KOTOpas
yKpervieHa Ha mnoacraske B maccel m, (puc. 1.72). Ha munuHpp
IJIOTHO HAMOTaHA HUTbH; K KOHLY K KOTOPOH NPUIIOKWMIIN TOCTOSIH-

HYI0 TODHU3OHTAJIbHYIO cuiy F. Tpeumsi Mexnay MOACTaBKO n
II0CcKocThio HeT. Haiitu:

a) yCKOpeHHe TO4KH K;

6) KUHETHMYECKYI0 3HEPIMIO 3TOM CHUCTEMBI 4epe3 ¢  CEKYH[
rocje Havaja ABUXCHUA.
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1.328. Ha rnagkoii rOpU3OHTANbLHONI IJIOCKOCTH JIEXHUT J0OCKa
Maccbl m, W Ha Heil OnHOpOAHbIi wap Maccer my,. K pocke
NPUWIOXKUIIM [OCTOAHHYI0 TOPM3OHTasIbHYl0 cmwity F. C KakuMu
yCKOpeHusaMu OyayT ABMraTbCA AOCKAa M ILIEHTP II1apa B OTCYTCTBHE
CKOJIBKEHUA MEKTY HUMH!

1329, CnonomiHoMy ORHOPOMHOMY HUNMHAPY Maccbl m U
panuyca R cooGlOMiIM BpalUgHUue BOKPYT €ro OCRh C YITIOBOM
CKOPOCTBIO ®,, 3aT€M €r0 MNONCXUIW GOKOBO NMOBEPXHOCTHIO Ha
TOPU3OHTAILHYI0 IUIOCKOCTE ¥ [PEAOCTABMIIM  camMoOMy  ceGe.
Kosddunuent tpenus paseH k. Haitn:

a) BpeMs, B TCYCHHE KOTOPOTO AByXKeHue nwnuuapa OGyper
MPOUCXOAUTL CO CKOJBXECHUEM;

6) monHyo paboTy CHUABI TPEHUSA CKONBXCHUS.

1.330. OpgHopopnxblii 1ap pagMyca 7 CKaTBIBAETCA 0€3 CKOTMbXe-
HHA C BepiuwHn! cdepbl paguyca R. Halitu VITIOBYIO CKOPOCTH
urapa nocne orpoiBa 07 cdepnt. Havanpyad CKOpPoCTe  wiapa
NpeHedpexxuMo Majia.

1.331, Coyomnoi opHOPORHBIM HUMUKD pajuyca R xaTurcs no
TOPU3OHTAJIBHON MJIOCKOCTY, KOTOpas FMCPEXOAUT B HAKIOHHYIO
TUIOCKOCTh, COCTABJISAIOLIYIO YIOJ « C ropu3oHTOM (HOX YKJIOH),
HaiitTn MaxcumanbHOE 3HAYEHME CKOPOCTH U, LWIMHAPA, Ipu
KOTOPOM OH MNepeiieT Ha HaKIOHHYIO IJIOCKOCTH euie 0e3 ckadka.
CKOJIbXXEHHUS HET.

1332, OgHOPORHBIN HIAp Macchi
m=50xkr m pagumyca R=50cM Ka-

TATCA 0€3 CKOJMLXEHUSI [0 TOPU3CH-

TajlbHOKM  MOBEpXHOCTU. Bceaepcreue

AedopManuM B MECTE COMPUKOCHOBE-

HUA 1lapa ¥ IUIOCKOCTH Ha 1Hap 1pu

INBWKCHWH BHPaBo JEUCTBYET PaBHO-

JNECHACTBYIONIAA F cun peakunu

{(puc. 1.73). Haiitu Moayne MOMeHTa 7
cuabl B otHOcutenoHo ueHtpa O ’
1iapa, €clu Hiap, UMEBHIKII B HEKOTO- Puc. 1.73

pblii MOMEHT CcKOpocTs U =100 mfc,

NpouIeAa MOCJE IT0ro A0 OCTaHOBKHM IyTh S =25 M. MOMEHT cuibl
F cyuTaTh NMOCTOAHHLIM,

1333. Ha rmankoil rOpU3OHTANIbHON  MOBEPXHOCTH  JIEKUT
ONHOPOAHBINA cTepkeHb Maccel m =5,0 kr u anmuuel =90 cM. Ilo
OHOMY M3 KOHUOB CTEPXHA B TOPU3OHTAILHOM HalpaBieHUM
NEPNICHAUKYAAPHO CTEPXKHIO HNPOU3BEIU YyAAp, HMITYILC CHJIbI
koroporo J=3,0 H-c. Haiitu cuny, ¢ KOTOpOil O/(HA IOJIOBUHA
crepxkHsA Oyger AeilcTBOBaTh Ha JIPYTyI0 B NPOLECCE [BMXXCHU.
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1.334, Mcnonb3yss ycloBUE NPEABIAYLLEH 3ajadyd, HaWTH:

a) HA KaKoe pacCTOSIHHE MEPEMECTHTCA LIEHTP CTEPXHsA 3a
BpEMsI €ro MOJHOro 060poTa;

6) KHHETHYECKYI0 SHEPIUIO CTEPXKHA MOCHEe yjaapa.

1335, Ha rmagkoil ropM30OHTaAbHONH TMOBEPXHOCTH  JIEXHUT
ONHOPOAHBINH cTepxeHb Maccht m u anuuel /. Ha oamH M3 ero
KOHHOB Hayajau JAEHCTBOBaTHL MOCTOAHHON, HAIpPAaBJIEHHOW BCe
BpEMsI BEPTUKAJIBHO BBepx cuinoi F=mg. HaliTu yrioByio CKOpocCTh
CTEP>KHSI B 3aBUCHMMOCTH OT YIJIA ¢ €ro MnoBopoTa.

1.336. OpnoposHbIl  cTEpXKEHb
AB pavnbpl 2] yCraHOBUJIM BEPTH-
KJIbHO B Y7y, OOpa30BaHHOM
IIagKMMU TIJIOCKOCTSIMUA. B HekoTo-
pblii MOMEHT CTEPXKHIO COOBILIMIIN
npeHebpexuMo  Majlyl0  YIJIOBYIO
CKOpOCTh, ¥ OH HayaJl MaiaThy
CKONB3s M0 [UIOCKOCTSIM, KakK IOKa-
3aHo Ha puc. 1.74. Haiimm:

a) yIJIOBYW) CKOpOCTb @ U

Puc. 1.74 YIJIOBOE YCKOPEHME P CTEep:KHsI Kak
PYHKUUU yIIa a — A0 MOMeENTa
OTPBLIBA TOYKU A OT IJIOCKOCTH,

6) mMpM KakOM 3HAYEHUU YIila & CTEPXKEHb OTOPBETCH OT
BEPTUKAJILHOA CTEHKH?

1337. OnHoponublii cTepXeHb AMUHBLL [, YKPEIUICHHBIA OJHUM
KOHHOM B LIapHUpPE, OTBEAM HA Yroia ¥ OT BEpTHKaIM #U COOOLIN-
JIM €r0 HUKHEMY KOHILY CKOPOCTb U, AEPIEHIUKYIAPHO BEPTUKAID-
HOH TIIJIOCKOCTH, MNpoxofsmieil uepe3 crepxeHb, [Ipm  xakom
MUHHMMAaJIbHOM 3Ha4€HUM U, CTEPXKEHb NPU JlaTbHEHILIEM JIBUKE-
HUM HPOHAET YEpe3s ropv3OHTAIbHOE MNOJIOXKEHUE?

1338. Ha miaakoii 1ockocTH Jsiekar HeOoOnibuliasg Iuaiba n
TOHKUI OJHOPOIHBIH CTepXEeHb JIMHBL [, Macca KOTOpOTO B 1 paj
6onpbrie Macenl 11aii6bl. [Ilait6e coobuUamM cKOpoCTh V B FOPH30OH-
TAJIbHOM HANpPaBJICHUM MNEPNCHAUKYJIAPHO CTEPXKHIO, TIOCJIE 4Yero
OHa WCHBITAJIa YIPYIOE€ COYIapeHue C KOHIIOM crepxHa. Hailitu
CKOPOCTb U, LIEHTpa CrepxkHa nocne crosikHoBeHus. Ilpu kakom
3HAYEHUU 1 CKOPOCThb LIANOBLI [10CIie CTOJIKHOBEHUA 6yneT paBHa
Hy/1I0? M3MEHMT HalpasJeHUe Ha npOTuBononomoe"

1.339, OpgHOpOAHBIA CTEpKeHb, MafaBlivii B T'OPU3OHTAIIBHOM
TIOJIOXKEHUU C BBICOTBI h, YIIPYro yjgapuiicsi OJHUM KOHLOM O Kpaii
MAacCUBHOM muuTbl. HaiiTu ckopocTh 1eHTpa CTEPXKHS Cpaly mocie
yaapa.
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1.340. Bonuok maccet m =0,50 Kr, 0Ch KOTOPOIO HakKJIOHEHA TOJ
yrimom ©=30° K BepTHKanu, npeleccupyer Moy JeHCTBUEM CHIIbI
TSKECTH. MoOMEHT wWHepiMM BONYKAa OTHOCUTENIBHO €ro  OcH
cummeTpun I=2,0 r-M%, yrioBas CKOpOCTb BpAllleHMsi BOKPYT 9TOif
ocn =350 pag/c, paccTOsAHME OT TO4HKM OINOpPbI 0 IEHTpa Macc
ponyka I=10 cm. Haiitu: :

a) YIJIOBYIO CKOPOCTH MPELIECCHM BOJKA;

0) MOOyZlb W HAIpaBJIEHWE TOPH3OHTAJIbHOI CcOCTaBNAMOLLEN
CHNILI peakluu, QEHCTBYIOLIEH Ha BOJYOK B TOYKE OMOPBI.

1.341. Ha nony kabunbt nudra, KOTO-
pasi HAYMHAET NMOAHUMATBCA C ITOCTOAH-

HBIM yCKOpPEHHMEM: a =2,0 Mfc?, ycTanos- 0
JeH TIUPOCKONM -  OJHOPOAHBIN  JMCK
panyca R=5,0 cM Ha KOHIE CTEpXKH:H
mumeel 1=10 cm (puc. 1.75).  Ipyroi
KOHEl|, CTEPXHS YKPEIUIEH B LIApHUpE \
0. Tupockon upeneccupyer ¢ 4acTOTOM

n=0,5 o6/c. Tlpenebperasi TpeHHeM u Puc. 1.75
MACCOIl  CTEPXKHS, HAWTH COBCTBEHHYIO
YIJIOBY¥O0 CKOPOCTDH JIUCKA.

1.342. Bomuok, macca kotoporo m=1,0 Xr ¥ MOMEHT HHEPIWAU
OTHOCHUTENLHO  cOGCTBeHHO ocu  [=4,0 r-Mm?%,  Bpamlaerca ¢
w = 320 pag/c. Ero TOuYka OMOphLI HAXOMUTCS Ha IOACTABKE, KOTOPYIO
MepeMenialoT B TOPU3OHTAJIbHOM HAMPaBJIEHUM C YCKOpPEHUEM
a =3,0 M/c2. Paccrosiume MEXIY TOYKOM OIOpbI M IIEHTPOM Macce
Bomuka [ =10 cM. HaliTu MOmynb W HaNpaBiCHWUC BEKTOpa ' —
VIJIOROHA CKOPOCTM NPEHECCUM BOMYKa.

1.343. Opnoponublit  map Maccsl m=50%r U paauyca

R =6,0 cM Bpamiaerca ¢ o = 1250 pag/c BOKpYr ropM30HTaNbLHON OcH,
NpOXOAsAUIEl 4Yepe3 €ero LUEHTP U YKPEIJIEHHOH B HOAUIMITHUKAX

nogacrapku. Paccrosinue mexny noauiunuukamu [ =15 cm. Tlopcras-
Ky [OBOPaYMBAIOT BOKPYr BEPTUKANbLHOH ocu ¢ o' =50 pag/c.
HaiiT MOnyjib ¥ HalpaBlieHUE TMPOCKOMU'ECKUX CHIL.

1.344. Tuck maccel m =50 xr U pagnyca R=5,0 cM Bpauraercs
¢ =330 pag/c. PaccrogHue MEXAY HOMIUVITHAKAMU, B KOTOPbIX

yKpemsieHa ocb Jucka, [=15 cm. Ocb BBINYXJZAIOT COBEpPIHATH
TAapMOHMYECKME KOJNeODaHusA BOKPYT FOPMU3OHTANBHOI OCHM € NEepuo-

noM T=10c u amnmutygoit ¢,=20°. Haiitu MakcumanbHOE
JHAYCHHUE TUPOCKOMUYECKUX CUM, HCKACTBYIOUIMX Ha IMOMIUIMNHUAKA
CO CTOPOHBI OCH AMCKAa.
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1.345. Kopabnp aBHKeTCs €O, CKOpOCTbIO ©» =36 KM/Y mno jayre
OKPY>XHOCTH pajiyca R =200 m. Haiitu MOMEHT IMpPOCKONHUYECKUX
CHJI, AEHCTBYIOILIMX HA MOMIUIMIIHUKK CO CTOPOHBI Bajla C MaxXxOBH-
KOM, KOTOPBIE MMEKT MOMEHT UWHEPIMM OTHOCHTEIBLHO OCH
BpauleHus I1=38-10° xr-M? u penator n =300 o6/Mmr. Ochb Bpallie-
HUS PacCHoNIOKEHa BAOJNb Kopadis.

1.346. JIOKOMOTUB NpPUBOJAUTCS B JIBUKEHUE TypOMHOH, OCb
KOTOpO#f napajuleNlbHa OcsIM Kojiec. HanpaBneHue BpallleHust Typ-
OMHBI COBMAfACT ¢ HANpPaBJIEHUEM BpalleHus konec. MoMeHT nHep-

UM POTOPa TYPOUHBLI OTHOCHTENILHO COBCTBEHHOM ocu I=240 kr M2
HaiitTm no6aBOYHYI0 CHUIJTy JHaBJICHUS Ha pPEJbChbl, OOYCIIOBJACHHYIO
TMPOCKONUYECKUMU CHJIaMU, KOTAA JIOKOMOTHB MJET IO 3aKpylje-

HUIO paauyca R=250 M co ckopoctbio v =50 kM/d. PaccrostHue
Mexay penbcamu =15 M. Typbuna nenaer n=1500 o6/mun.

1.6. ¥npyrue nedpopManuu TBepjAoro Teia

® 3akon Iyka:
e =g/E, (1.6a)

rle £ ~— OTHOCUTE/bHOE Y[/IMHeHne, O — Hanpsikenne, E — moayae IOnra.
® Cpsab MeXIy OTHOCHTEJLHBIM TIONEPEYHbIM CXATHEM (pacTseHuem) &' u
OTHOCUTEJBLHLIM IMPOAC/AbHLIM pPacTsXKCHHEM (CKaTHEM) €:
g'=-pe, (1.66)
me B — koadpuument Ilyaccona.

® CBsAsb MeXIy OTHOCHTENLHLIM CABATOM ¥ M TaHIEHIMAJIbHLIM Harpsxe-

HUEM T:

y=1/G, (1.68)
rne G — wmonyab casura.

® KospduuneHT cxnMaeMocTn (MOgy/lb BCECTOPOHHETO CHATHA):

B=-l B_V (1.6r)

V dp

® OGbeMmHast MIOTHOCTL 3HEPIMM YNpPyroit fedopmanuu:

u=Ecy2, u=Gy}2. (1.61)

1347, Kakoe papjieHue HEOOXOOUMO TPWIOKUTD K TOPLAM
CTAJIBHOIO IMJIMHApPa, 4YTOOhI JJIMHA €ro He U3MEHMUNACh npu

NOBBILIEHMH TeMIeparypbl Ha 100°C?
1348. Kakoe paBjieHMe M3HYTPM (fpU OTCYTCTBMU Hapy)XXHOIO
OABJICHUS) MOTYT BbIAEPXKATh:
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a) cTekMsiHHasA TpybOka; 6) crewisiHHas cdepuyeckas Kosuba, y
KOTOPBIX pajuyc 7 =25 MM ¥ TOJNIIUHA CTEHOK Ar=10wMm?

1.349. I'opu30HTaNBHO PpacCNOJIOKEHHBIA  MERHDLINA  CTEPXEHDb
anuabl =10 M BpalalOT BOKPYT BEPTHUKAJILHON OcH, Npoxoasuiei
yepes ero cepeauHy. IIpum kakoil dHacToTe BpAILLEHUA OH MOXET
pasopBaTbcs?

1.350. Konbio papuyca r=25 cM, CHAEJIAHHOE U3 CBUHI[OBOiA
NPOBOJIOKM, BpAalllalOT BOKPYT HEMOJABMIKHOM BEPTHUKAJIIBHON oOcCH,
NPOXOASLICH dYepe3 €ro LEHTP M MNEepHeHANKYJISAPHON IIJIOCKOCTH
Konblla. Ilpu kakoit 4acToTe BpallleHMsI AJAHHOE KOJIBLO MOXET
pasopBarthcA?

1351, CranbHaa nposonoka auamerpa d=1,0 MM HaTAHyTa B
TOPU3OHTAJIBHOM TOJIOXEHUM MEXITY ABYMS 3aXKMMaMM, HaxOAsIIu-
Mucsi Ha paccrosuun 1=20M pgpyr or apyra. K cepenune
NMPOBOJIOKM — TO4YKe O — nojaBecusu rpy3 maccei m =025 xr. Ha
CKOJIBKO CaHTUMETPOB OIYCTHTCA TO4YKa O?

1352, OnHoponHblit ynpyruii OpycOK [IBMKETCA MO IJIafKOH
FOPU3OHTANILHOM MJIOCKOCTH NOJ AEHCTBUEM IMOCTOAHHON cunbl F,

PaBHOMEPHO paciipeneynedHo mno Topuy. Ilnomages Topua S,
monyib IOura marepuasia E. HallT OTHOCHTENBHOE CXaTHE Opycka
B HaNpaBNCHUM ACHCTBUA NAaHHOU CHIIBL

1.353. ToHkuii ONHOPOAHBIA MEIHBIA CTEpXKEHb UIMHBL [ U
MacCbl m paBHOMEPHO BpalllaeTcsi ¢ YIJIOBOM CKOpPOCTBIO @ B
TOPU30HTANILHON IJIOCKOCTA BOKPYT BEPTUKANIBHOW OCH, NIPOXOAALLEH
4yepes OMH M3 €ro KOHHOB, HaiiTu cuity HaTAXEHUs B CTEP)KHE B

3aBUCUMOCTU OT PpacCTOAHUA r 10 OCH BpallCHUA, a TaKxe
YANMTUHECHUE CTEPXKHA.

1.354. CruioluHO# MeAHBI HUNUHAP ANMUHBL [ = 65 ¢M MoCTaBUIM
Ha FOPU30OHTANBHYIO IMOBEPXHOCTb M CBEPXY NMPUIIOXKIIN BEPTUKAIIb-
HYI0 CKUMawlyw cwry F=1000 H, kotopas paBHOMEpPHO pacmpe-
Jenena mno e€ro topuy. Ha CKONBKO KyOMYECKUX MWIJINMETPOB
U3MeHnsncsa o0beM nunmHppa?

1.355. MeaHblil crepxeHb AMUHBLI | TIOXBECW I 33 OAWH KOHEI|
K noronky. Haittu:

a) yIJNMHEHME CTEPXKHs IOj fielicTBUEM COGCTBEHHOIO BECa;

6) oTHOCMTENbLHOE IpupallleHue ero obbema AV/V.
1.356. Bpycok u3 mMartepuana c Momayiiem IOxra E u kxo3gpduim-
€HTOM HyaCCOHa B HOABEPIJTIN BCECTOPOHHEMY CXATUH HABJICHUEM

p. Haiitu:
a) OTHOCHUTEJILHOC YMECHBIICHHE €ro o0beMaE;

6) cBA3b MEXAY KO3pPUIIMEHTOM CXKXUMAEMOCTH P M yIPYTMMU
NOCTOAHHBIMU E U .
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ITokasatb, yto kO03pdunuent IlyaccoHa B HE MOXET TPEBbI-
marep 1/2.

1.357. YCTaHOBUTDH CBA3L MEXAY KpPYTAIIMM MOMEHTOM N H
YIJIOM 3aKpy4uMBaHUA ¢ JUIA:

a) TpyGbpl, y KOTOpOW TOJILIUHA CTEHOK Ar 3Ha4YMTEIIBHO

MeHbIIIE pafuyca TpYOhI;
6) CIUJIOIIHOTO CTEPXKHS KPYIJIOTO CEYEHU.

Ux pnuna I, paaguyc r U MOAyIb caBura G M3BECTHHIL
1.358. Bpiuucauth MOMEHT Cui1 N, KOTOpble BBI3BIBAIOT

JaKpy4yuBaHUE CTAlbHOI TpyObl anuHbl I=30M Ha yron ¢ =2,0°
BOKpYI €€ OCM, €eCiIi BHYTPEHHHMI M BHEIUHUI JANAMETPbI TpYObI

paBHbl d,=30 MM u d,=50 Mm.

1.359. Haiitu HaubONBLIYI0O MOHIHOCTh, KOTOPYI0O  MOXHO
MepejaTb ¢ NOMOIUBI CTaJbHOIC BaJjla, BpaUAlOUIErocs BOKPYT
CBOEH OCHM C YITIOBOM CKOPOCTHIO ® =120 pagmfc, eciu ero mjauHa
1=200 cM, paguyc r =150 cM U JOMYCTUMBIA Yroyi 3aKpy4MBaHUA
¢=25°

1.360. OgqHOpAHOE KONBI® MACChl M, HUMEIOIEE BHEUIHNH
paauyc r,, IJIOTHO HACaXeHO Ha Baj pajguyca r,. Ban Bpaujaior
C TIOCTOSIHHBIM YIJIOBbIM YyCKOpeHueM B Bokpyr ero ocu. Haiitn
MOMEHT YIPYTux cuil aedopMaly CIABHUra B KONbIE B 3aBUCHMMOC-
T OT PacCTOSHUA r [0 OCH BpalllEHUs.

1.361. Haiitu sHepruio ynpyroi nedopManyy CTaJIbLHOIO CTEPKHSA
maccel m =3,1 KT, KOTOPBLINA pacTAHYT TaK, YTO €r0 OTHOCHUTEIBHOE
yanunenue €=1,0-1073,

1362. CranbHOR UIUIMHAPUYCCKUAR CrepkeHb JUiMHBL | n
paauyca r MOABECHMJIM OAHUM KOHIIOM K MOTOJIKY.

a) Haiitn 3nepruro U ynpyroii nedopMauuu CTeP>KHs.

6) Bripasuth U depe3 OTHOCHTENBHOE VUIMHCHHUE CTEPXKHs
Alfl.

1.363. Kakyro paGoTy HEOOXOIMMO COBEPINUTDb, YTOObLI CTaJIbHYIO
nosnocy pAnAuHbl (=20 M, IUpUHbI h=60cM U TONIIHMHBI
$=2,0 MM cornyre B Kpymniii o06py4? Ilponecc npoucxogur B
npejenax ynpyroit aegopmanuu.

1364. Haiitu osnHepruio ynpyroit aedopMalldd  CTadbHOTO
CTepXHS, Y KOTOPOTO OJWH KOHEI| 3aKpEHJeH, a APYIOi 3akpy4eH
Ha yron ¢=6,0°. Ilnuna crepxkusa [ =10 M, ero paguyc r =10 Mm.

1.365. Haiitu pacnpejieiieHUE IUIOTHOCTM SHEPTHH  YIPYTOii
neopmMalMy B CTAUIBHOM CTEPKHE B 3aBUCHMMOCTH OT PacCTOSHUA
r 0o ero ocu. [nvHa CTepxHs [, yroj 3akpy4HBaHUS ¢.

1.366. Onpenenurts NMAOTHOCTb SHEPIUM YNPYIoW nedopmanuu B
MpecHOU Boae Ha riybuHe h=1000 M.
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1.7. MexaHuka HEC)KMMAaeMOl KMIKOCTH

® OcHOBHOE ypaBHEHNE AMHAMUKM MAEAbHON XMAKOCTH (ypaBHeHHe Dilnepa):
pdvidt=f-Vp, (L.7a)

rie p — MIOTHOCTL *uAKkocTH, f ~ O6bEMHad MJIOTHOCTh MAacCoBbIX CHI (B
cayyae cuabl Tsxeetn f=pg), Vp — rpaguent pgasnenus.

® VpaesHenne Bepuynm. B crauMoHapHOM NOTOKE MAEaNbHON XKHAKOCTH BAOTbL
MoBoH JMHMHM TOKa

pvY2 + pgh+p=const. (1.76)
® Cuja Tpenus MeXIy ABYMS CIOSMHM KHIKOCTH:
F=n|dv/dz| S, (1.78)
rme 1N — BA3KOCTH XKUIAKOCTU.

® dopmysa Iyaseiing. IToTok XMaKocTH Yepes nonepedHoe cedcHue Tpydbl (B
enMHuLAX M>/c)

4 -
SIRP P (170
8n i
me R n I - pammyc n pmuna Tpy6sl, P,~P, — PasHOCTb JaBieHWii Ha ee

KOHLax.
® Yycnio Peitnonbica, onpefensiollee XapakTep TEYeHUs! BA3KOW KUIKOCTH:
Re=puvl/n, (1.7m)
rie { — HeKOTOpHI XapakTepHblil pazMmep.

® dopmyna Crokca. Cuna conpoTUBIeHUs ABMXKEHUIO LIApUKa pajnycom I B
BA3IKON KMAKOCTH:
F=6nnru. (1.7e)

1.367. UpneanbHasi XUAKOCTL TEYET IO
IUTOCKOM TpyGE OAUMHAKOBOIO CEUEHUA,
PACHOJIOKEHHON B TOPM3OHTAJIBHOM I1JIOC-
KOCTM M WM30THYTOH, KaK MOKa3aHO Ha
puc. 1.76 (Bux csepxy). Ilorox crauuo-
HapHblli. OAWHAKOBBI JIM [aBJCHMA U
CKOpOCTH Xujikocteit B Toukax [ u 27
Kakoii Bug umeoT nuHUmM TOKa?

1.368. [Ise MaHOMeTpUYECKHE TpYOKHU
YCTaHOBJIEHBI Ha TOPU3OHTANLHON TpyOe
[IEPEMEHHOIN0 CEYCHUS B MECTax, [je
ceyenuss TpyOGbl paBHBlL S, M S,
(puc. 1.77). Ilo TpyGe teyer Boma. Hajitu o6bEM BOABL, IPOTEKAIO-
Wil B €IMHUILY BPEMEHU YEpPe3 cedeHue TpyObl, €CNu pPa3sHOCTh

YPOBHEIf BObI B MaHOMETpUYECKUX TpPyOkax paBHa Ah.

Puc. 1.76
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ja. U ——— g Ah

Sy Sy

Puc. 1.77 Puc. 1.78

1.369. Tpybka IInto (puc. 1.78) ycraHoBJIeHa 110 OCU I'a30MpPOBO-
J1a, 1JIOIAbh BHYTPEHHEro ceueHus kortoporo pasHa S. [IpeHebpe-
rasg BSI3KOCTBIO, HafiTu OOBEM ra3a, MPOXOHALIEIO YEpE3 CEYEHUE
TpyGb! B €AUHUIY BPEMEHU, €CITH Pa3HOCTb YPOBHEHN B XXMAKOCTHOM
MaHOMETpe paBHa Ah, a IUIOTHOCTb KHMAKOCTH M rasa — COOTBET-
CTBEHHO p, U .

1.370. BeprtukanpHasi CcTpys MWAECJIbHON XWJIKOCTH BBITEKAcT U3
TOPHU30HTAJILHOTO OTBEPCTUS pajMyca I, CO CKOpPOCThIO v,. Haiitn
papuyc CTpyw Ha DacCTOSiHUM A HMKE OTBEPCTHA.

1.371. NpeanbHasd XUOKOCTb TE€YET CTAllMOHAPHBIM IOTOKOM IO
HaKJIOHHON myockoctu. IybuHa noToka ymedbiuaercs B n=2,0 pa-
3a Ha paccroaumu . Ha kakom paccrosuuu !’ rmyGuHa NOTOKa

yMeHbIUMTCS B 7' =4,0 pa3a.

1372. Ha crosie CTOMT IUUPOKUHA I[UIMHAPUYECKHUIK COCYR
BbICOTBI k=50 cm.Cocyn HanmonHeH Bojoii. IlpeHebperas BsA3KOCTBIO,
HalTH, Ha KakCH BBICOTE OT JHA COCy[a CIeayeT CHENaTh HeGOoNb-
1IoEe OTBepCTHE, YTOOB! CTPysl M3 HEro Gmiaa B MOBEPXHOCTH CTOJIA

Ha MakcuMmanbHOe paccrosuue I, . or cocyma. Yemy pasuo [ .7

1.373. Kakyio pabGory HeoOGxomumo
COBEPIUUTH, YTOOBI, ACHCTBYA MOCTO-
STHHOM cuioit Ha noprueHb (puc. 1.79),
BBIJIABUTbL M3 TOPU3OHTAIBHO pacno-
JIOKEHHOIO LWUIMH[pa BCIO BOOY 3a
BpeMs t? O6GbeM BOIbI B LIAJNHUHApPE
paBeH V, nnomiafgb CE€YE€HUs1 OTBEPCT-
HA S, IpUY¥EeM S 3HA4YMTENbHO MEHBIUE Miowany mopuins. Tpenue
YU BA3KOCTb IPEHEOPEXXMMO Marbl.

1.374. N3 oTtBepCcTHA B JIHE BBICOKOTO I[MIMHAPUYECKOTO COCyaa
BbITEKAaeT Bopja. Ilnmomans cedenust cocyaa B n =100 pa3 Gonbiie
ceueHMA OTBepcTus. HaliTu yckopeHue, ¢ KOTOPbIM IIEPEMELILAETCs
YPOBEHBb BOJBI B COCYAE.

68



1.375. LlunuHapuveckdit cocy/ BBICOTBI A € MIIOLIAALIO
OCHOBaHMs § HamoOJHEH BOAON. B JgHE cocCyna OTKPBUIM OTBEPCTUC

mromanpio s <«<§. Ilpenebperas BA3KOCTHIO BOAbI, ONPENENUTD,
Yyepe3 CKOJIbKO BPEMEHM BCA BOAA BbITEYET M3 COCYAA.

1.376. TOHKOCTEHHbIA UWIMHAPUYECKHMHA COCyl NOIpy3wju B
MACANbHYI0 KHIKOCTh A0 BepxHEro (OTKPBLITOro) OcHOBaHus. B
HIDKHEM, 3aKpbITOM TOpIE MMEETCA Manoe oTsepcrue. M3pecTHbl
BBICOTA cocyfda h, a TakkKe OTHOLIeHWE 1 IUIOLLAJM CEYEHUs

OTBEPCTUA K IJIOLIANAM CEYEHUA cocyna, npudeM n<<1. Haiitu
BpEMs, 32 KOTOpPOE HAIOJIHUTCA COCYA.
1.377. TopuszoHTanbHO pac-

NnonoxxeHHass Tpybka AB nnu- A
Hbl [ Bpantaercs ¢ IOCTOSAH- O@w
HOH YITIOBOW CKOPOCTBIO
BOKPYT HEMONBMIKHON  BEpPTU-
KaJIbHOIT ocu O, npoxopsAuieit
yepes koseny, A (puc. 1.80). B
TpyOKE HaXOAUTCA HAealbHas
KUAKOCTh, KoHeiy, A TpyOKM OTKpBIT, a B 3aKpbITOM KOHIE B
“MeEETcA Od4eHb Majnoe oTreepctue. Halith, ¢ Kakoil CKOpPOCTHIO
OTHOCHUTENBHO TPYOKU OyAeT BBITEKAThb SKUAKOCTE B 3aBUCUMOCCTH OT
“BbICOTHI" €€ crosiba h.

1.378. IlokasaTh, 4TO B Ciy4yae CTAllMUOHAPHOTO MOTOKa wjealib-
HOI >kujpKoctd ypaBHeHue (1.7a) npuBOIUT K ypaBHEHHIO BepHysuiu.

1.379. C npoTHBOMNOJIOXHBIX CTOPOH LIMPOKOTO BEPTUKAJILHOIO
COCy[a, HAMOJIHEHHOIO BOAOH, OTKPBUIM [Ba OJMHAKOBbIX OTBEP-

CTUA, Kaxkjpoe rioiianbio S =0,50 cm?, Paccrosinue MEX]y HUMU TI0
BoicoTe Ah =51 cm. HaiiTu pe3ynbTUPYIOLLYIO CHJIYy peakiiuu
BBITEKAIOLLIET BOAbI.

1.380. B 60koBOIi CTEHKE LIMPOKOTO IMJIMHIPUYECKOTO BEPTU-
KaJIBHOTO COCyJa BBICOTBI h =75 cM caenaHa y3Kas BEpPTHUKaJlbHasi
1ieJib, HUKHUIN KOHEL, KOTOPO#l ynupaercsi B AHO cocyaa. nuHa
menu =50 cM, mupuHa b=10 MM. 3akpbiB LIeIL, COCYQ
HamonHuiay Bopoi. Halitm pe3ynbTUPYIOULYIC CUWIIy peakuuu
BBITEKAIOUIEH BOJbl HEMOCPENCTBEHHO HOCIE TOrO, Kak I1Ielb
OTKPBUIU,

1381, Boma Teuer co ckopoctbio v 1o U-ob6pasHoit TpyOke,
JIexXalleid B TOPU3OHTANIbHOM iockoctu. IInoutans ceyeHus Tpydku
S, pammyc sakpyrnenus R. Haiitu:

a) CyMMapHBIIl MMIYJIbC BOABLI B 3aKPYIJIEHHON YacTu TPyOKW;

6) Mopynb cumnbl, AeHCTBYIOLIEH CO CTOPOHBI TEKYIIEH BOOLI Ha
CTEHKM M3O0THYTOM 4Yactu TpyOkwm.

Puc. 1.80
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- 1.382. Bona BbITckaer u3 60ALIIOrO

f6aka 1Mo M30THYTOH MOJ| NPSIMBIM YTJIOM

l - TpyOKe, BHYTpPEHHHiII paJuyc KOTOPOH

N — ‘ r=0,50 cm (puc. 1.81). IInuHa ropu3oH-

0 —n TaJbHOI yactn TpyOoku [=22 cMm. Pac-

! xoa Boabt @ =0,50 m/c. Haiitu MoMeHT

: CUJI peakiUu BOAbI Ha CTEHKH JTOI

TPYOKH OTHOCHUTEIBHO TOYKM O, 00yc-
Puc. 181 JIOBJICHHBbIA TEYEHHUEM BO[bI.

1.383. Ceuenue cTBOMa rujipo-
mouutopa (puc. 1.82) wmemsiercs
2 or §,=50cm? po §,=50 M2
E =———  HaiiTu MOAYTb W HaLpPaBICHUC

TOPU3OHTANILHOM CHUIIBI, BO3HMKA-

IOE B KpPEIJICHUM  CTROJA

- (ceuenne 1), ecim  CKOPOCThH

Puc. 1.82 CTpYyM Ha BBIXOHE Uy=23 M/c.
BSA3KOCTBIO HpEeHEDpEYD.

1.384. Llunuupgpudyeckuil cocy ¢ BOMOM BPalalOT BOKPYT €ro
BEPTHUKAJIBHOM OCH C YIVIOBOH CKOpOCTHI0O . Haitmi:

a) popMy CBOGOAZHON NOBEPXHOCTH BOADI;

6) pacnpefeneHue AaBIIEHUS BOAbI Ha JIHE COCYla BJOJbL €0
pajutyca, ecnM RaBICHHE B LEHTPE QHA PABHO p,.

1.385. Tonxuit ropM3OHTaNbHBIA AUCK paauyca R =10 cM pac-
MONOXEH B HNUWINHAPUYECKOH TIOMIOCTM C MAacjiOM, BS3KOCTh

kotoporo n =28 mIla-¢ (puc. 1.83).
3a30pbl MEX/ly JAUCKOM M [OpU-
3OHTaJILHBIMM TOPLEAMM  TIONOCTH

OIMHAKOBbl M paBHbI h =10 MMm.
e Haiiti MOIIHOCTB, KOTOPYIO pas-

//>// 07 BUBAKT CHIBI BA3KOCTH, JEHCTBY-
IOUIME Ha [UCK NPU BpalleHUM

Puc. 1.83 ero ¢ o =60 pag/c. KpaeBbiMu
a¢ppektamu npenebpedn,

1.386. InuHHLIA DUIMHAP paguyca R, mepememialor BHOJIb €ro
OCH C MOCTOSAHHOH CKOPOCTBIO U, BHYTPM KOAKCMAJIGHOIO € HHUM
HEMOABWXXHOIO UMIIMHApa paauyca R,. TIpocrpaHcTBO  Mexny
UWIMHADaMK  3aMI0JIHEHO Bs3KOH xmpakocThio. Haiftm  ckopocrtn

KAQKOCTH KaK (PYyHKUHMIO pacCTosHMs 7 OT OCH IWIMHJPOB.
Teuenue mamunapHoe.

-1387. XKuaxkocte € BA3KOCTBIO 1| HAXOAUTCH MEXQY aByMs
ANMHHBIME KOAKCHANILHBIMM LWIMHAPaMU C PajuycaMu R, u R,,

% — Z
%:nlllf_IJ;l ILle:/

| T
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npudeM R;<R,. BHYTpeHHMI IMIVHIP HENOABMXEH, a BHELUIHMN
BpAILAOT C YIJIOBOW CKOPOCTBIO ®,. J[BUXEHME XHUAKOCTH JlaMu-
HapHoe. MiMesa B BuAy, 4YTO CuJia TpeHuUs, JAEHCTByOLlasd Ha
eIMHULYY TUIOLLANM LMWIMHAPHYECKOH IIOBEPXHOCTH paauyca r,
paBHa 0 =nr(dw/dr), HaiTU:

a) YIJIOBYI0 CKOPOCTh BPAILAIONIEHCs >KHAKOCTM Kak (PYHKIIUIO

panuyca r;
6) MOMEHT CUNl TpPEHUS, MACUCTBYIOIKX Ha €ANHULYY JJIHHBI
BHEUIHETO LMIHHIpA.

1.388. Tlo tpyGe pagmyca R TEUET CTAMOHAPHBIN [OTOK BSI3KOIf
XuAKocTH. Ha ocm TpybGnl ee ckopocTh paBHa vu,. Haiitu ckopocTb
AKHUAKOCTH Kak PYHKLUIO PacCTOSIHUSA r OT OCH TpyObl.

1.389. TTo tpyGe nnuubl ! u pagumyca R Teder CTauMOHapPHBIN
NOTOK >KUJKOCTH, MJIOTHOCTh KOTOPOro p M BA3KOCTH 1. CKOPOCTH
TEYEHUS KWJIKOCTM 3aBUCUT OT PACCTOSHUST r [0 Ocu TPYObI Kak
v=1u,(1 -r¥R?. Haiitn:

a) 00beM KIJKOCTH, TIPOTEKAoIUuii depe3 ceueHue TPYGhI
€KECeKYH/THO;

6) KMHETUUECKYIO 2HEPrHIO0 XXUAKOCTH B 00beMe TpyObI;

B) Pa3sHOCTb JaBJEHMI Ha KOHILaXx TPyObl.

1.390. JKunkocth, NJIOTHOCTH KOTOPO# p U BI3KOCTHL 1), Te-
YET MJIOCKMM CTalMOHAPHBIM TMOTOKOM MO HAKJIOHHOM IJIOCKOCTH,

cocrapisonieit yron o ¢ ropusoHToM, Tosmuuna motoka pasHa h.
Haiitu 06beM XUIKOCTU, MPOTEKAOIIEN 3a €IMHNILY BPEMEHU Yepes
MONEPEUHOE CeYeHHe MOTOKa B Pacyerc Ha €AMHUILY ero IIHPHUHBIL.

1.391. B cucreme (puc. 1.84) U3 1LUPOKOTO cocyla A4 1o TpyoOke
BBITCKAeT BSA3KAas >KUAKOCThb, IJIOTHOCTH KOTOpoit p=1,0 rfemd.
Haitftu CKOpPOCTb BbITEKAIONIEH KWUAKOCTU, €CIH h =10 cMm,
h,=20 cM u h,=35 cM. PaccrosiHus | OJMHAKOBBI.

ENRITLALON
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1.392. Pajmyc cedyenus TpyOONpOBOJa MOHOTOHHO YMEHBIAETCS

IO 3aKOHY r =r,e "%, rne «=0,50 Ml x — paccTossHME OT Hauala

Tpyboniposoga. Haiitm oTHOmIEHMEe yucen PeiiHONbBJACA B CEHEHMHX,
OTCTOSIMX JAPYT OT Apyra Ha Ax=32 M.

1.393. Ilpu nBvkeHMM 11apuKa paguyca ry=1,2 MM B IJIMIIEPUHE
JJaMUHapHoe oOTekaHue HabIofaeTcs NpPM CKOPOCTH IIIapHKa, HE
npepbliamoniee v, =23 cMfc. I[lpn Kakoil MUHUMAJILHOR CKOPOCTH
v, apa paguyca r,=5,5 cM B Boji€ oOTekaHUE CTaHeT TypOyJieH-
THBIM? BS3KOCTH TINMUUEPUHE U BOObl PAaBHBI COOTBETCTBEHHO
n,=139Tla'-c u n,=1,1 Mla-c.

1.394. CBUHIIOBBIIf 1IapUK PaBHOMEPHO OIYCKAETCSl B ITIUIEPHHE,

BA3KOCTb KoToporo n =139 IMa-c. IIpu kakoM HauGosblIEM
IuaMeTpe Hiapuka ero obrekaHume euie namuHapHoe? Ilepexop k
TypOYJICHTHOMY OOTEKaHMIO COOTBETCTBYeT uuciy Re=05 (310
3HayeHue Re, MpHU KOTOPOM 3a XapaKTEPHbIN pasMep B3SIT AUAMETP
11apuKa).

1395. CranpHOil 1apuk auaMeTpa d=3,0 MM oOIycKaercss ¢
HYJIEBOM HayaJbHOH CKOPOCTBIO B IIPOBAHCKOM Macie, BS3KOCTb

Koroporo 1 =90 mIla-c. Yepe3 CKOJIBLKO BpPEMEHM IIOCJIE Hayasna
OBIDKEHUS CKOPOCTh LIapuKa OYAET OTIIMYaThCs OT YCTAHOBUBLIETO-

¢cs 3HadyeHus Ha n=10%"?

1.8. PejasaTHBHCTCKadg MeXaHUKa

4 HopeHueBo COKpalll€eHUEC [AVMHbl N 3aMEUIEHNE XO[Ja [BMIXKYLLIMXCA 4acoB:

At
I=ly1-(ufc)?, at=—2_, (1.8a)
V1 - (vje}
rae §, — coBGcTBeHHas A/MMHA, Aty — cOOGCTBEHHOE BpeMsA JABMXKYILMXCA 4acos.

® [IpeoGpasoBanus JlopeHua:

- _ 2
x,=__x_____£’_t__’ Y=y t,=t_xV/c_. (1.86)
Y1 - (Ve)? y1-(Vc}
® UHTepBan s§;, — MHBapUaHTHas BeJMYUHA:
sty =2ty - I =inv, (1.88)
rae t, — IPOMEXYTOK BpeMeHM Mexay cobbituamu I M 2, 1, — paccrosnue

MEXAY ToYKaMH, riae npousciluayl 3aTH coBbITHA.

® JIpeoGpasoBaHue CKOpPOCTH:

’ (- Dx—V ,_u"l—(wc)z
v, = 1 2’ Dy he 2 (18[‘)
-u,Vjc 1-v, Ve
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® PeaaTHBUCTCKHI MMIYAbC:

mv
p=myv=—re—, (1.8m)
V1 - (vje)?
m
rgje m,= ————— — PpEJATHBUCTCKas Macca, m ~ Macca (nokos).
Y1 - (vfe)?
® PelATHBMCTCKOE ypaBHEHME AWHAMMKM 4acTHLb
dp/dt=F, (1.8¢)
rme p — PEeNATHBUCTCKHIA MMMY/IbC YacTHLbIL
® JlonHas M KHHETHYECKad SHEPTHM PEAATHBUCTCKOH HaCTHIBL
=m 2= me? < (m -2
E=mc*=mc*+K, K=(m,-m)c. (1.8x%)
® CpsAsb MexXy SHEPrueil W MMMYAbCOM PEIATHBUCTCKON 4YacTHubl:
E*-picl=m?c*, p?c*=K (K+2mc?). (183)

4 HPM pPaccMOTPEHUN CTOJKHOBEHMSA YacTHll JI0JIE3HO MHCNOAL30BaTh WH-

BapuaHTHYIO BEJMYMNHY!
E?-p2c?=m?c*, (1.8n)

me E u p — MOJNHAsA HePrus U UMMYAbC CHCTeMhbl 10 CTOJKHOBEHHA, m — Macca
obpasopaBuieiicas yacTuus! (WIH CUCTEMBI).

1.396. CrepxxeHb JHABMXETCS B TPOJOJILHOM HaMNpaBJIEeHUH C
IOCTOSIHHOM CKOPOCTBIO U OTHOCHTEJIBHO MHEPUUANBHON K-CUCTEMBI
orcuera. IIpu kakoM 3HAYEHUM U JIJIHA CTEPXHS B 3TOU cuUcTEME

orcyera Oymetr Ha 1=0,50% wMeHblIe ero cobOCTBEHHOU MIIMHBI?
1.397. Nmeercst npsAMOYTOJIbHBINM TPEYTOJILHMK, Y KOTOPOTO KaTeT

a=500M U yrom Mexjay 3TUM KaTeTOM M TUIloTeHy3od a=30°.
Haititu B cucreme orcyera K', ABUXYIUEHCA OTHOCUTENLHO 3TOrC
TPEYTONEHUKa CO CKOPOCTBO » =0,866 ¢ BRONL KaTeTa a:

a) COOTBETCTBYIOILIEE 3HAYECHHME YyIJla o';

6) mauuy I’ runoreHy3bl M €€ OTHOLIEHUE K COOGCTBEHHOM

JUIAHE.
1.398. Haiiti coGCTBEHHYIO JUUIMHY CTEPXHs, eciau B K-cucreme

OTCYETA €r0 CKOpPOCTh U =c¢f2, anuda =100 M B yrom Mexay Hum
U HamnpabJleHWEM JIBIDKeHus O =45°.

1.399. CrepxeHb  JBWXETCA  PAaBHOMEPHO B  NPOJOJIILHOM
HallpaBJIEHUM MUMO JIBYyX MeTOK A u B, pacinoJIOXEHHBIX Ha
paccrosinmy  Ax Apyr ot apyra, CHadanma B MOMEHT ¢, HAnpoTHB
METKM A oOKasajicd nepefHuil KOHEI[ CTepXHA. 3aTeEM HalpOTUB
METKM B B MOMEHTHI f, M t; OKa3alUCh COOTBETCTBEHHO INEPERHUIA
M 3aHUNA KOHLbI CrepXHA. HaliTu ero COGCTBEHHYIO NJIMHY.
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1.400. C kakoif cKOpocCTbIO IBurajinuce B K-cucreme orcdera
Yacbl, e€caM 3a Bpemsi =50 c¢ (B K-cucremMe) OHHM OTCTaJIdA OT
Yacop 3TO#M cucreMbl Ha At=0,10 ¢?

1.401. CTepXeHb NPONETAET C TIOCTOAHHOH CKOPOCTBIO MHMO
MeTkHM, HenomapikHoit B K-cucteme orcuera. Bpemsa nponera
At=20 g¢c B K-cucteme. B cucreme Xe OTCHETa, CBA3AaHHOW CO
CTEPXKHEM, METKa JIBMIXKETCS BJIONb HEro B TeueHume Ar'=25 He.
Haiit coGCTBeHHYIO JUTMHY CTEpPXKHS.

1.402. CoOCTBEHHOC BpeMsi >KU3HM HEKOTOPOIl HeCTadMILHOI
gactuibl Afy=10 Bc. Kakoif mnyTs OPONETUT UTa 4acTUiia [Ho
pacnajsa B j1abopaTOpHOil cucTeMe oOTcyeTa, e €€ BPEMA KU3HHU
At =20 HC?

1.403. B K-cucreme OTCdeTa MIOOH, ABUXKYHIMIACA CO CKOPOCTHIO
v=0990 ¢, nposeres OT MECTa CBOEIO POXIKCHUSA O TOUKU
pacnaga paccrosiuve [ =30 kM. Onpenenurs:

a) COOCTBEHHOE BPEMS KU3IM 3TOTO MIOOHA;

0) paccrogHme, KOTOpoe nposeren MwoH B K-cucreme orcueTa
¢ "ero TOYKHU 3peHUs".

1.404. JlBe wuactunpl, apurasiinecss 8 abopartopruoil cucreme
OTCYEeTA MO OfHONH npsiMOIl ¢ OAMHAKOBOH CKOPOCTLIO v =3¢/4,
nonajy B HEHOUBMXKHYK MUILEHb C IIPOMEKYTKOM BpEeMEHU
Ar=50 Bc. HaliTu COGCTBEHHOE PACCTOAHYC MEXKAY YACTHIAMHU JI0
[HONafaHUsA B MMUILICHD.

1.405. CtepxkeHb ABUXKETCA BAONbL JUHEHKH € HEKOTOPOH 1o-
CTOSAHHO# cKOpocTbio. Eciu 3aUKCUPOBATL 11OJIOKEHUE 000MX KOH-
OB JIAHHOTO CTEPXKHSI OJ{HOBPEMEHHO B CMCTEME OTCYETa, CB3aH-
HOMl ¢ JMHCHKO#, TO PasHOCTh OTCYCTOB N0 JIMHCAKK Ax =40 M.
Ecin ke nosnoxeHue o60UX KOHIOB 3aPUKCUPOBATL OXHOBPEMEHHO
B CUCTEME OTCYETa, CBA3AHHOH CO CTEP>KHEM, TO Pa3HOCTbL OTCYUETOR
no 9r1oil xe nuHceike Ax,=9,0 M. Haiity CcOOCTBEHHYIO JUIMHY
CTEPKHS M €r0 CKOPOCTh OTHOCUTENILHO JIMHEHKU.

1.406. IIa crepxkHsi OAMHAKOBOH COOCTBEHHOH JUIMHBI I
IBIDKYTCST HaBCTpedy APYr APY'Y HapasiienbHo 0DLICH ropusodralib-
HOit ocu. B cucreme oTcuera, CBA3AHHON ¢ OQHHAM M3 CTEPIKHEIA,
IIPOMEXKYTOK BPEMEHU MEXKIY MOMEHTAMU COBIAJICHHUS JEBLIX U
NpaBbIX KOHLOB CTCPXHEN okaszancs pasHbim Atf. KakoBa ckopocth
OJTHOTO CTEpPXHA OTHOCUTENBHO Hpyroro?

1.407. JIBe HecTaGUNBHBIE YaCTHULI JABMXYTCA B K-cucreme
OTCHETa MO HEKOTOPOM MNPsAIMOM B OJIHOM HalpaBICHUU CO
ckopocTeio U =0,990 ¢c. PaccrosiHue Mexny HUMH B 3TOH cucreme
otcyera !=120 M. B HexoTopblii MOMEHT 00€ YacTHIbl pacnalinch
OMHOBPEMEHHO B CHUCTEME OTCYCTa, CBA3AHHOW ¢ HuMU. Kakoii
MPOMEXYTOK BPEMEHHM MEXIY MOMEHTaMU pacnaja obenx 4acruly
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Habmonanu B K-cucreme? Kakas uacTuila pacnaiach mosxe B
K-cucreme?

1.408. CrepxeHp AB, OopueHTHpOBaHHbINA BAONL OCH X K-cucre-
MBI OTCYETa, JIBUXKETCH C MOCTOAHHON CKOPOCTBIO U B HOJIOXKUTEIIb-
HOM HamnpasjieHuM ocu X. IlepeqHMM KOHIIOM CTEPXHSA ABIAETCSH
TouKa A, 3agHuM — TO4YKa B. Haiitu:

a) COOCTBEHHYIO JUIMHY CTEPXHsS, €CIM B MOMEHT f, KOOpIUHA-
Ta TOYKH A paBHa X,, a B MOMEHT f, KOOpauHaTa TOYkM B
paBHa Xg;

6) yepe3 Kakoil IPOMEXYTOK BPEMEHM Hall0 3a(MKCHPOBATH
KOOpPAMHATLI Ha4dajia W KOHIA cTepxHA B K-cucreme, 4TOObI
Pa3HOCTL KOOPAMHAT OKasanach paBHOH COGCTBEHHOH jJiuMHE
CTCP>KHA.

1.409, Crepxenn A'B’ pBmxercs A
¢ MOCTOAHHOM CKOPOCTBIO v OTHO- OOV

'

0————————¢)]
cuTenbHO crepxus AB (puc. 1.85). A .
ObGa cTepXHS WMEIOT ONMHAKOBYIO
cOOCTBEHHYIO HJIMHY I, ¥ Ha KoH- Puc. 185

[ax KaXJ0ro M3 HUX YCTaHOBJIEHDI
CHHXPOHH3NPOBAHHbIE MeXTy coboil 4yacel: A ¢ B n A’ ¢ B.
TTycrs MOMeHT, KOrga 4acel B’ TNOPaBHANUCH € 4acaMu A, B3AT
3a HayaJjO OTCYETa BPEMEHM B CHUCTEMaX OTCYETa, CBA3AHHBIX C
KaXabIM U3 crepxkHeil. OnpenenuTs:

a) ToKa3aHus 4acoB B m B’ B MOMEHT, KOIJa OHU OKaXKyTCH
HanpoTUB APYT Hpyra;

6) To xe A 4dacoB A u 4.

1.410. MmeroTcsa [iBe Tpynnsl CUMHXPOHM3WPOBaHHBIX 4yacoB K u
X', RBRXKyILUXCA OAHAa OTHOCHUTEJILHO APYroit €O CKOPOCTBIO U, Kak
MoKa3aHO Ha puc. 1.86, BosbMeM 3a Ha4yallo OTCYETa BpPEMEHM MO-
MEHT, Korga dackl A’ oOKaxyrcs HampotrusB 4acoB A. M3obpasuth
NIPUMEPHOE pPaCHOJIOKEHHUE CTPEIOK BCEX YaCOB B 3TOT MOMEHT C
"Touyku 3penus’ K-dacos; K'-4yacos.

,4' 1
FaYWaN\Wala Ny
N/ AAN VA AN,

A
AW e\ W Wauy
A AANAAN VAN A/

Puc. 1.86
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1.411. K'-cucremMa OTCYETA JABUXETCA B ITOJIOXKUTENIbBHOM HampaB-
JeHud ocu x K-cucreMbl CO CKOpPOCTBIO V' OTHOCUTENIBHO IOCIEA-
He#t. Ilycts B MOMEHT COBHafeHus Hadan koopgusHar O u O
NOKa3aHUA 4YacoB O0EMX CHCTEM B 3THUX TOYKaxX PaBHbl HYJIO.
Haittu B K-cucteme CKOpOCTb X NEpeMelIeHUsl TOYKM, B KOTOpOM
fI0Ka3aHuA 4YacoB 00eMx CHUCTEM oOTcdera Oynyr BCe Bpems
ONUHAKOBBI. Y0enmuThcs, 410 £<V.

1412, B ngByx Toukax K-cHCTEMBl HpPOU3OLIIMA  COOBITHUS,
pasfieNieHHbIE NPOMEXYTKOM BpeMmerm Az. [lokasaTb, 4TO €CNU 3ITU
COOBITUA MPUYMHHO cBsA3aHbl B K-cucreme (Hampumep, BBICTPENl U
NMONajaHue B MMUIUEHB), TO OHM NPUYMHHO CBA3AHBI U B J1060#
Apyroit uHepnuanpHoit K'-cucreme orcyera).

1.413. Ha Juarpamme
NpOCTPAHCTBO — BpeMd
B (puc. 1.87) mnoka3zaHbl TpHU
cobbrTust A, B m C, KOTO-
pbie NPOM3OLIIN HA OCH X
Iy HEKOTOpPOl  MHEpUManbHOM
cucreMbl Orcyera. Haiitu:

a) NPOMEXYTOK BPEMEHU
Mexpay coObiTusMu A u B
B TOH CHCTEME OTCYETa, ITE
A 00a cobbITUS NpPOM3OHLIU B
OfHO# TOYKE;

6) paccrosiHme  MeXQy
f 23 45 6 7znm TO‘{KZ\MYI, IAe MPOU3O0LLNU

Puc. 1.87 cobpitusi A u C, B 71Ol
cucreMe OTCueTa, rhae OHU
OJIHOBPCMEHHBL.

1414. B mnockoctu xy K-cucTeMbl OTCYETA ABUKETCA YaCTULLa,
IIPOCKLMK CKOPOCTU KOTOPOM paBHBI v, M v,. Haiitn ckopocts v’
3TOi 4YacTuupl B K'-cucreme, xoropas nepemem,aeTCﬂ €O CKOPOCTHIO
V oTtHOCUTENBbHO K-CHCTEMBI B ITOJIOXKHTEILHOM HAIIPaBJICHUN €€
ocH X.

1.415. Jlee dacTMubl JBIXKYTCS HABCTpE4y APYr Jpyry cO
ckopoctamu v;=0,50¢ u v,=0,75¢ no orHouIeHMIO K NaGopaTop-
HO#l cucreme orcuyera. Haiitu:

a) CKOPOCTb, € KOTOPOIi YMEHBIIACTCS pPacCTOSHUE MEKHY
dactuliamud B j1abOpaTOpHOU cuCTEME OTCYETA;

6) OTHOCHTENILHYIO CKOPOCTh YAaCTHILBL.

1416. JlBa cTepKHs ONMHAKOBOW COGCTBEHHOM JimHBI [,
ABUXXYTCA B MPOAOJIbHOM HANPaBIECHWUM HABCTpEUY APYT APYTY ma-
pajIeNbHO OOLIEdl OCM C OfHON M TON € CKOPOCTbI) U OTHOCH-

ct,m

R A N

<
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TeNBHO J1abopaTOpHOW cHCTEMBbl Orcuera, UemMy paBHa JJIMHa Kax-
JOTO CTEP>KHsI B CUCTEME OTCYETA, CBA3AHHOM C JAPYTUM CTEP>KHEM?

1.417. iBe peNATUBUCTCKME YACTUIbI JBWXKYTCH I0J IPSAMBIM
YIJIOM JApPYT K ApPYry B 7nabOpaTOpHON CHCTEME OTCYETa, NPUYEM
OHa CO CKOPOCTBbIO U;, a Jipyrag €O CKOPOCTBIO v,. Halitu ux
OTHOCUTEJILHYIO CKOPOCTb.

1.418. Hekoropas HecrabuibHas 4acTULA [BWXETCA €O CKO-
poctbo v’ B K'-cucreme orcuera Bfonb ee ocu y'. K'-cucrema B
CBOK O4Yepeab MepeMeniacTcss OTHOCUTENBHO K-CHCTEMBI €O
CKOPOCTBIO V B MONOXWUTENIBHOM HarnpasieHuu ee ocu x. Ocu x’
1 x o6eHuX CHCTEM OTCYETa COBNAfAaKT, OCH Yy W y NapallfiejbHbl
Apyr npyry. Haiity 1iyTh, KOTOpHBIili 4HacTUlla NPONETUT B K-CUCTEME,
eciu ee COGCTBEHHOE BPEMs XKM3HU paBHO Af,.

1.419. Yacrtuua asuxerca B K-CHCTEME €O CKOPOCTBIO U IIO[
yosiom ¥ Kk ocu x. Haiftu coortBercrBytomuii yron B K'-cucreme,
MEPEMELIAIOLICHCA CO CKOPOCTBIO ¥V OTHOCMTENBLHO K-CUCTEMBLI B

TIOJIOKUTENIbHOM HalpaBJICHUM €€ Ocu X, eCi ocu x U x’ obenx
CHCTEM COBIHAfaloT.

1.420. CrepxxeHb AB OpueHTH- K K

poBaH napainieneHo ocu x' K'-cuc- 41 47
TEMBI OTCYETA M ABUXETCA B 3TOM
CHCTEME CO CKOpPOCTBIO V' BAOJB A ' B
ee ocu y'. K’-cuctema B CRBOIO
oyepenn OBWXKETCS CO CKOPOCTBIO V

OTHOCHTENBLHO  K-cHCTEMBI,  Kak : T &
1IoKa3aHO Ha puc. 1.88. Haiitu

yroan ® MEXIy CTEPKHEM YW OCBIO Puc. 188

x B K-cucreme,

1.421. K'-cuctema nepeMeniacTcss ¢ IMOCTOSIHHOW CKOpoOCTbio V
OTHOcuTenbHO K-cucremnl, Halitu yckopenue a4’ HacTuubl B
K'-cucreme, ecnu B K-cucreme OHa JIBMXKETCSI CO CKOPOCTBIO U U
YCKOPEHUEM @ MO MPSAMOIL:

a) B HanpaBli€HMH Bekropa V;

6) nepneHauKynspHO Bekropy V.

1.422. CraproBaBmias ¢ 3emnm BooOpakaeMas KOCMUUECKas

paxkeTa OBMXETCA C yckOopeHueM a’=10g, ONMHAKOBLIM B Kaxuoit
WHEPIHAJTILHOM cUCTEME, MTHOBEHHO COITYTCTBYIOUIEH pakere. Pasron
npopoJkancs no 3eMHOMY BpemeHu t=1,0 rog. Halitn, Ha
CKOJIBKO NPOLEHTOB OTIMYAETCA CKOPOCTb PakeTbhi OT CKOPOCTH
cBeTa B KOHLie pasroHa, KaxkoB myTth, npoiineHHbIi paxeTom K
3TOMY MOMEHTY?
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1423, Ucnonb3ya RaHHblE TNpEABIAYLIEH 3agadd, OINpENeIuThb
BpPEMS Pa3lOHa PaKeTbl T, B CUCTEME OTCYETA, CBA3AHHON C caMoi

T
pakeroii. lmeTp B Buay, 4YTO T,= f Vl—(v/c)’dt, rae t — BpeMms
0

pasroHa B CHUCTEME 3eMJIH.

1.424. Bo CKOJIBKO pa3 pesATUBMCTCKass Macca 4YacTuIiibl,
CKOPOCTb KOTOpOif OTJIM4AETCA OT CKOPOCTH cBeTa Ha 1=0,010%,
NPEBBLINIAET €6 Maccy NoKosa?

1.425. IInoTHOCTL MOKOSIILEroca Tela paBHa p,. Haiitu
CKOPOCTb CUCTEMBI OTCYETa OTHOCUTENBLHO JIaHHOTO TENa, B KOTOPOil
€ro IUIOTHOCTh OyleT Ha 7n=25% OGonblue p,.

1.426. TIporon ABMKETCA ¢ UMIyabcoMm p = 10,0 I'sBfc, tne ¢ -
CKOPOCTB cBeTa, Ha CKONIbKO NPOIEHTOB OTIIMYAETCA CKOPOCTh TOTO
MpPOTOHA OT CKOpOCTH cBeTa?

1.427. HaliTu CKOpOCTb NMPU KOTOPOH PEISITUBUCTCKUN HUMITYIIBC
yacTuubl B N =1,4 pa3a NpeBbILIAECT €€ HbIOTOHOBCKHUIT MMITYJbC.

1.428. Kakyio paboTy HanoO COBEpILUUTb, 4YTOObl YBEJIUYMUTHb
ckopoctb uvactuiel ¢ macco m or 0,60c pno 0,80c¢? CpaBHuUTB
NOSIY4CHHDBI Pe3yabTaT CO 3HAYEHUEM, BLIMMCIICHHBIM NO Hepens-
TUBUCTCKOI opMyJie.

1.429. TIpu kakxoit CKOpPOCTM KUHETUYECKast OSHEPIUsl YacCTHULlbl
paBHa €€ DHEPruy MNOKos?

1.430. Ilpn Kakux 3HAYECHUSAX OTHOIUNEHUA KUHETHMYECKOI
SHEPIUM YacTULBl K €€ DHEPIMM HOKOA OTHOCHUTEIbHAsi HOrpell-
HOCTh MpPH pacyere €€ CKOPOCTU IIC HEPENSATMBUCTCKOH opmyie
HE npeBbiizaer n=0,0107?

1.431. HailTy 3aBUCHMOCTHL MMIlyJIbCAa YaCTUIBI C MacCoii m OT
e¢ KMHETUYeCKOil 3Hepruu. BblMUCIUTE UMMIYJIbC HPOTOHA C
KUHeTuueckoit sHeprueit 500 MsB.

1.432. HaiftTm CKOpOCThL  4YaCTUUbl, KUHETUYECKas 3JHEprus
koTopoit K =500 M»B u ummnysnibc p =865 MaBfc, tie ¢ — ckopocTb
CBETA.

1.433. TIy40K peJIATUBMCTCKMX YacCTHI[ C KWHETUYECKON 3Heprueii
K napaer Ha NOIICILAIOLLyI0 MulleHb, Cuila TOKa B Hy4YKE paBHa
I, 3apaa m Macca Kaxpoil yactuiubl paBHbl ¢ W m. Halitu cuny
JaBJICHUA ITy4Ka Ha MHUIUEHb U BBIACHAOUIYIOCS B HEH MOLIHOCTD.

1.434. Ckonbko 3Hepruu (B pacyere Ha EAMHHUIYY Macchi)
HEOOXOAUMO 3aTpaTUTh, YTOSH! COOGUIUTL MEPBROHAYANBHO HOKOUB-
IeMycsi KOCMMYECKOMY KOpabiio ckopocrb v =0,980¢?

1.435. Yactuna mMacchl m B MOMEHT ¢ =0 HAYHUHAET ABUTaThCHA
Nnogx AeCTBUEM NOCTOAHHON cuibl F. HaliTu CKOpPOCTH 4HacTHLibl
U TMPOHIAEHHBIA €10 ITyTh B 3aBMCMMOCTU OT BPEMEHU f.
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1.436. YacTuina mMaccbl m [BYDKETCA BAOGJb OCu X K-CHCTeMBbI

OTCcYeTa MO 3aKOHY x =yd2+c?t?, e d — HeKOTOpas NOCTOsHHas,
¢ — CKOpOCTb cBera, ¢ — Bpems. Haiitu cury, OEHCTBYIOLLYIO Ha
YACTHIY B 3TO{ cHCTEME OTCHETA.

1.437. Ucxona w3 ypaBHeHusi (1.8e), HalTh:

a) B KakuUxX CIyyasx YCKOPEHHE 4YaCTMIbl COBIIaJaeT ™o
HallpaBjeHUIO C Jefcryonieii Ha Hee cunoi B

6) x02pPUIMEHTH NPOHOPIUOHANTBLHOCTH Mexay cwioli F n
yckopeHueM a, korna Fiv u Fllv, rie v — CKOpPOCTH HacTULbI.

1.438. PensdTuBUCTCKash YacTUIla ¢ HMIYJIbCOM P U IOJIHOA
sueprueit E [BukeTcs BIOJIb ocu x K-cucrembl otrcdera. Tlokasars,
qyt0 B K'-cucreMe, [BUHXKYLLEHCSA C MNOCTOAHHOH CKOPOCTBIO V
OTHOCHTENBLHO K-CHCTEMBl B MOJIOKUTEJIBHOM HAallpaBJIERUM €€ OCH
X, UMAYALC W TIOJIHAs SHEPrUs AAHHOR YaCTWIbI ONPENESAIOTCH

dopmymamu (B = V/c)
= EVNTF. B =(E-p NI

1.439. Bueprua ¢oroHa B K-cucreme orcdera pasHa €.
Bocnionp3opasiuuck GOpMyiaMul 11peobpasoBaHus, IIPOBEICHHBIMU

’

B Ipeaplgylieil samade, Haiith dHepruo &’ 2roro oTOHA B
K'-cucteme, nepemMeniarouleiics €O CKOPOCTLIO V' OTHOCHTENIBHO
K-cucteMbl B HanpaeleHuu JBiokeHuss ¢ortoda. Ilpu kKakom
3HadeHuu V sHeprust €' =¢f2?

1.440. Tlokasath, yto BenmuuHa E?-p%c? ectb MHBapuaHT, T.€.
HMEET ONHO M TO K€ 3HAYEHMEC BO BCEX MHEPIMAIbHBIX CHCTCMAax
orcyera. KakOBO 3Ha4Y€HUE ITOTO MHBApHAHTA?

1.441, JlBe wyacTuilbl, Kaxjaasd Maccbl m, HETAT HABCTPEdy JApYyr
IpYry € OAMHakOBOW ckopoctelo v, Hailitu v, ecnum Macca

o6pa30oBaBUICHCS 1IPU CTOJIKHOBEHMM YacTUIlbl paBHa M.

1.442, HeiiTpoH ¢ KuHeTM4ecKOl »Heprueil K=2me?, e m —

€r0 Macca, HaJIeTaeT Ha Apyroil, noxkodaumiica seitrpon. Haiitu B
CUCTEME HX IEHTPA MacC:

a) CYMMAapPHYI0O KUHETUYECKYIO 3Hepruio K HEHTPOHOBR;

6) MMIOYNBC P KaXkJIOro HEHTpPOHA.

1.443. PensituBMcrcKass YacTulia MacChl m € KAHETUYECKOi
sHeprveit K HameTaeT Ha NOKOSLLYIOCA 4acCTWLy TO# XK€ Macchl,
Halitn Maccy u CxOpoOCTb COCTaBHOW 4acTuIlbl, O0pa3OBaBILEiics B
pe3yJIbTAaTe COYNAPEHUS.

1.444. KakoBa fosjpkHa OBITb KWHETUYECKAsl 3HEPIUsi NPOTOHA,
HaJIETAXOILETO Ha JApPYyroil, NOKOSIUIMIACA TIPOTOH, YTOOBI UX CyMMap-
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Hasi KHHETUYECKast SHEPIrusi B CUCTEME LIEHTpa Macc Obljla Takast
ke, KaKk Y JABYX NPOTOHOB, JIBIDKYILMXCS HaBCTpedy JIpPYT Apyry c
KWHETMYECKMMH 3Heprusamu K =25,0 I'sB?

1.445. HenonpuxxHas 4acTMLa MacChl m pacrajfiaeTcsi Ha TpU
YacTulbl Macc my, m,, m,. HaliTu HauGONbIIYIO MONHYIO 3HEPTUIO,
KOTOPYIO MOXET HMeTb, HallpuMep, 4YacTuua m,.

1.446. PensATUBUCTCKasi pakeTra BbIOpacblBacT CTPyH0 rasa
HEPENATUBUCTCKONR CKOPOCTBIO W, TMOCTOAHHOH OTHOCHUTEJIBHO
pakerbl. HaliTu 3aBUCMMOCTb CKOPOCTH U PAaKeTbl OT €€ Macchl m,
€CJIM B Ha4yaJIbHBbIf MOMEHT Macca DakeTbl paBHa M.
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Yactp 2

SNEKTPOMATHETHU3IM

2.1, TlocToanHoe WIEKTPHUYECKOE N0Jie B BaKyyme

® Hanps»keHHOCTb W MOTEHUMA TOJs TOYEYHOro 3apsaga ¢:

1 4 1 4
E= 4y = 4, 2.1a
4ney p3 ¢ dne, r (212)

© CesA3sb MeXIy HanpsKEHHOCTHIO NMOJIA U MOTEHIMAIOM!
E=-0¢/3l, E=-Ve¢. (2.16)
® Teopema laycca un UHpKyasauus Bektopa E:
§Bds=g/e,, §Bdr-0. (2.18)

i MoTteHumnan wn HaNpAXEeHHOCTb II0JIA TOYCYHOIo [AMNOJA C 3SJACKTPHYCCKHM
MOMCHTOM p:

o= 2 p-_L P /Ti5ces0, @2.1r)
r

dne,

rme & — yroa Mexgy BeKTOpaMu r U P.

® Dxeprusi W gunons p BO BHELUIHEM 3JI€KTPUYECKOM MoJle M MOMeHT cua N,
Ae/iCTBYIOLIMX HA JUMOJb!
W=-pE, N-=[pE]. 21n)

® Cuna P, feiicTByWOl{as Ha [UINOJb, U €€ NPOEKUUA F.:

F=pdEJ3l, F,=p-VE,. @2.1e)

rie JEfol — npousBogHas BekTopa E mo HalpaBlieHMIO AWIOJA.

2.1, HailT OTHOMIEHUE JIEKTPUYECKONH UM TPABUTALLMOHHON CHII
B3aUMOMENCTBAA MEXIY ABYMs 3SJIEKTPOHAMHK; ABYMSA IPOTOHAMM.

Ilpy xakoM 3HayeHUU YAEHILHOTO 3apsifia ¢/m 4YacTHIbl 3TU CHUJIIbI
Syoyr paBHBIMU?
22. JIBa OAMHAKOBBLIX HEOOJBIIMX METAJUIMYECKUX 1IapuKa C

3apsAgamm ¢, U g, HaxogsAcb Ha paccroanuu [=200 M papyr or

Apyra, NPUTATHBAIOTCA C cunoil Fy=36 MH. TIlocie Toro, kak
INAPUKY NPUBEIIM B CONPUKOCHOBEHUE M OMATH Pa3BENM HA TO e
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paccrosinme I, OHM cTanu OTTajJkuBaThes ¢ cwioik F =64 MH.
Haiitn ¢, u q,.

23. JIpa MONOXNUTENbHBIX 3apsAna ¢; M ¢, HAXOATCA B TOUKax
¢ paguycaMH-BeKTOpaMM I; M r,. Haiitn oTpuiatenbHbli 3apsil g,
M PajuyC-BEKTOP I, TOYKHU, B KOTOPYIO €r0 HAaJ0 MOMECTUTb, YTOOLI
cuia, NEACTBYIOLAasi HAa Kakbld ¥3 3TUX Tpex 3apAfjos, Obiia

paBHa HYJIIO.
24. Tpu uHeGONBILMX OAMHAKOBO 3apsDKEHHBIX IIAPUKA MacChbl

m =90 r noABellcHbl K OJHOH TOYKE HA IEJIKOBbIX HUTAX AJUIIbI
1=250 M. Haiity 3apaa KakAoro LIiapuka, €CIU  YIJIbl  MExay
pa3omieiuMUcT HUTSIMU PaBHBI 2a = 60°.

2.5. Ia HebonbIIMX OAMHAKOBO 3apsKEHHEBIX IHapuMKa Macchbl
m=50r nogselieHbl K OJHOW TOYKE Ha LUETKOBbIX HUTAX,
o0pa3yroiux Mexay ¢oboit Masbiil yron 8, ¥ HaxomsITCs Ha ORHOM
ypoBHe. HaliTu ckopocTs yTedku 3apsjga dgfdt ¢ Kaxaoro ILapuka
B MOMeEHT, korja ©=35,0°, ecnm CKOPOCTH COMMIKEHMs] IIapUKOB
MOCTOgHHA U paBHa v =0,55 mm/c.

2.6. Tpu HeGONbIIMX LIAPUKA, KaXNbifi Maccel m=60r u ¢
3apsaoM g = 1,0 MxKir, COCAMHEHBI ILEJIKOBBIMU HUTAMH, 00pasys

PaBHOCTOPOHHUI TPEYTOJILHUK CO CTOpOHOi [ =200 M. OnHy HUTb
nepexmu. Halitu yCKOpEHHE CpegHero Liapuka cpasy I10¢jI€ 3Toro.
Cuin TAXECTH HET.

27. ToHkOe NPOBOJNIOYHOE KONBbUO paxguyca R =100 MM umeer
snekrTpuydeckuil 3apan q =50 mxKa. Kaxoso Oyner npupauieHue
CUJIBI, pacTATUBAIOLIEI TIPOBOJIOKY, €CJIM B IIEHTPE KOJIbI]a MOMEC-
TUTh TOYEYHBII1 3apAn g¢,=7,0 MxKx?

2.8. TTonoxurenbHbIi TOYCYHbI 3apan 50 mxKn Haxoaurcst Ha
ITOCKOCTH Xy B TOYKE € PajMyCOM-BEKTOPOM f,=2i+3j, rme i u
j — optel oceit x M y. HaifTu HanpsDKEHHOCTh 3JEKTPUYECKOTO
MONA ¥ €€ MOMyJib B TOHYKE C paJMycOM-BEKTOpOM I =8i-5j. 3necn
re M r JaHbpl B METpax.

29. B BepmmnHax KBajiparta ¢ AuaroHansio 2! = 100 MM Haxousrcs

ONMHAKOBBIE MO Moaynw (g =2,5MxKa) TodeuHble 3apsfbl, 3HAKH
KOTOpBIX TIpM OOXOJ€ KBajgpaTa paclnojokKeHbl B MOpsjKe +, +,

—, —. Haifty HanpsoxkeHHOCTh E 3JIEKTPUYECKOrO TOJIsI B TOYKE,

OTCTOAIEH Ha pacCTOstHME Xx =50 MM OT IEHTpa KBajpaTa U
PacroyoXeHHO CHMMETPUYHO OTHOCHMTENBHO €0 BEPLIIVH.

2.10. Tonknii crepxeHb AB jnunbl [=100 cM umeer 3apsj
g =37 gKn, pacnpeneneHHbIi Tak, YTO €ro JHMHEHHAasA TJIOTHOCTH
MIPONOPIMOHAJIbLHA KBaJIpaTy pacCrosHusi oT KoHia A. Haiitu
HaIPSOKEHHOCTL 3JIEKTPUYECKOTO I0JIsA B TOYKE A.
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2.11. ToHKOe MOJYKONBIO paguyca R =20 cM 3apskKEHO PaBHO-

MEpHO 3apagoM ¢ =0,70 BKn. Haiitu MOgynb HaNpPsKEHHOCTH
3JICKTPUYECKOTO MOJI B ILEHTPE KPUBHM3HBI 3TOTO HOIYKOJIbILA.

2.12. Konbuo paguyca R M3 TOHKO# IIPOBOJIOKM MMEET 3apsn q.
Haiitu Mogynb HaNpsOKEHHOCTH 3JEKTPUYECKOTO HOJIA Ha OCH
KOJIbILa Kak (PyHKU#IO paccrosiHus [ A0 ero neHrpa. Mccnegosath
E({) npn 1> R. Oupenenutb MakCUMAaJILHOE 3HAYE€HHE HalpPsKEH-
HOCTH U COOTBETCTBYyWLLee paccrosiHue I. VI300pas3uTb NMpUMEPHBI
rpaduk yukuuu E ().

2.13. ITonyGecKOHEYUHbIA KPYIJiblii LWMJIMHAD pajguyca R 3apsikeH
PaBHOMEPHO 10 MOBEPXHOCTH TaK, YTO HA €OUHUILY €r0 IJIMHbI
NIPUXOAUTCS 3apsif A. HaliTu HanpsokeHHOCTb 371EKTPUYECKOTO IOJId
B LIEHTPE OCHOBaHUA LIMIMHAPA.

214, Halltu HanpsOKeHHOCTH SIAEKTPUHECKOTO NONA B UEHTpE
OCHOBaHUA 10Nychephl, 3apsXXEHHON paBHOMEDHO C IOBEPXHOCTHOM
MJIOTHOCTBIO 0 = 60 BK/M2.

2.15, TIOCKOCTh ¢ KpYIVIBIM OTBEPCTMEM pajiuyca R paBHOMEPHO
3apsKeHa ¢ MOBEPXHOCTHONK MIOTHOCTBIO ¢. Halitv HanpskeHHOCTH
E 3neKTpUMECKOIO MOJIsA Ha OCH OTBEPCTHA KaK (PYHKIMI paccros-

HuA | [0 ero ueHTtpa.
2.16. CucreMa COCTOUT M3 TOHKOIO 3apsKEHHOr0 IPOBOJIOYHOIO

KOJbla pagdyca R W OuYeHb JUIMHHOW PaBHOMEDHO 3apsDKEHHOIA
HUTHU, PACIOJIOXKEHHON 0 OCH KOJIbila TaK, YTO OfMH U3 €€ KOHI(OB

COBNailaeT ¢ HeHTpoM Komblia. Ilocnennee mmeer 3apsan ¢q. Ha

CAWMHMILY JJIMHBI HUTU Npuxogurtcs 3apsp A. Halitu cuny B3aumo-
OEeHCcTBUA KOJIbLA M HHUTHU.

2.17. ToHKOE HEMPOBOJAILEE KOJBLO pajguyca R 3apsiKeHo ¢
JIMHENHON MJOTHOCTBIO A=Ajcos¢, rae A, — IIOCTOAHHAasA, ¢ —
A3UMyTaJlbHbIA yron. Haiitu MOJly/lb HaNpsuKEHHOCTU JIEKTPUYECKO-
ro nojus:

a) B LCHTpPE KONBLA,;

6) Ha ocM KOJblla B 3aBUCMMOCTH OT paccrofaHust X JO €Io
nentpa. MccnenoBarh NMOYYEHHOE BBIPAXEHUE Ipu x >> R.

2.18. Haxopsmuiicst B BaKyyMe TOHKUIA TIPAMOI CTEPKEHDb AJIUHbI
2a 3apsAKeH PaBHOMEpHO 3apsaaom ¢. HailTu Mopyns HanpsLKEHHO-
CTU JICKTPUYECKOTO MONA KaK (PyHKLMIO pacCTOSAHUA r OT LiEHTpa
CTCPXKHA N0 TOYKHM NPAMOI,

a) MEPHEHANKYIAPHOH CTEPKHIO M IPOXOJSLIE Yepe3 ero
LEHTP;

6) COBIaHaIOLIMil C OChIO CTEpKHs, €cnu r>a.

HccnenoBath NMOYyYEHHBIE BBIPAXKEHUSI TPU r>> 4.
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2.19. InunHas npssMas PaBHOMEPHO 3apsKEHHasi HUTb WMMeEET
3apsAn A Ha egMHMHUY IAuHbl. HailTh MOXyJnb M HanpaBJIcHHE
IJIEKTPUYECKOTO0 MOJsI B TOYKE, KOTOpas OTCTOMT OT HMUTH Ha
pacCcTOAHME ¥y U HAXOHUTCA HA MEPHEHAMKYNAAPE K HUTH, NPOXOLs-
IEM Yepe3 OfWH M3 €€ KOHUOB.

220. PaBHOMEpHO 3apskeHHasA

HUTh, Ha €JMHMIY [UIMHBI KOTOPOH

MPUXOAUTCS 3apsjl A, MMEET KOH-

durypanuu, MOKa3aHHbIE Ha

Y] 0 puc. 2.1. Paguyc 3akpyrneHuss R

R % 3HAYNTEIILHO MEHBIUE JJMHBI HATH.

Bocnone3oBaBIiINCE  pPE3YILTATOM

a 0 pellenns  MpebIaylield  3amayuy,

HAfTU  MORYAb  HAMPAXECHHOCTU

3MEKTPUYECKOr0 HoJA B TOouke O
nna koHdurypaumit a u 6.

221. Ccepa pagmyca r 3apsiKeHa C NOBEPXHOCTHOI IJIOTHOCTHIO
o=ar, rie a — TOCTOSAHHBIA BEKTOp, T — pajgMyC-BEKTOP TOYKU
cdepbl OTHOCUTENBHO €€ HeHTpa. HallTu HanpsikeHHOCTb 2JIEKTPU-
YEeCKOro MOoJsA B LEHTpPE cdeprl.

222, TlosepxHOCTHasl TUIOTHOCTL 3apsAfna Ha cdepe paguyca R
3aBHCUT OT MOJIAPHOIO yria & Kak o=o0,cos ¥, e oy — MOJIOXKHU-
TeJibHasg 1nocrogHHad. IloxasaTb, 4TO Takoe paclipefieneHue 3apajna
MOXHO MpPEACTAaBUTE KaK Pe3yJIbTaT MaJioro CABHUIA OTHOCUTEIJILHO
JpYr fpyra [ByX DPaBHOMEDHO 3apsDKEHHBIX uapos panuyca R,
3apAabl KOTOPBLIX ORVHAKOBBI O MOMYJII0 ¥ NPOTUBOIIOJOXHBI IO
3HaKy. Bocnonbp30BaBIIMCE 3TUM IIPEACTABIICHUEM, HAMTY HallPsKEH-
HOCTb 3MEKTPUYECKOTO IMONAA BHYTPU NaHHOR cdepsbl.

223, HaiiTn HanpsOKEHHOCTh 3JIEKTPUYECKOTO IMOJISI B LIEHTpE
mapa paauyca R, o0be€MHasi IUIOTHOCTL 3apsja KOTOpOro p=ar,
Ie a — IMOCTOAHHBIA BEKTOpP, I — PafUyc-BEKTOP OTHOCHUTEJILHO
LIEHTpa 11apa.

224, TTpocTpaHCTBO MEXAY ABYMS TIOCKOCTSMH, OTCTOSIILIMMU
JApyr OT jpyra Ha pacCTOAHHME 24, 3arOJIHEHO 3apsafoM, o0beMHas
IJIOTHOCTb KOTOPOTO 3aBUCHT TOJIBKO OT KOOPAMHATBI X OCH,
NEPNCHAMKYNIAPHONA 3TUM IIJIOCKOCTAM, Kak p=dax, IIEe a —
nocrosnHada. Havyano koopauHart (x =0) HaxomMTCH NOCEpearHE
MEXAY 3TUMHU IIIOCKOCTAMU. HaiiTu 3aBUCMMOCTH OT X HalPsIKEH-
HOCTM 3TIEKTPUUECKOro fons, rounee E (x) n E(x). M306pasuth ux
NpuUMepHbIE rpaduKu.

2.25. JiBe AJIMHHDIE NapaluielbHble HUTU PABHOMEPHO 3aPSKEHHI,
Kaxnaass ¢ JMHEHHON IuIoTHOCTLIO A =0,50 MeKn/m. Paccrosiame

Puc. 2.1
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Mexay HUTAMH [ =45 ¢M. Haiitu MakcuMaJbHOE 3Ha4YE€HHE Hamps-
KEHHOCTH 3JIEKTPUYECKOTO MOJNA B IUIOCKOCTH CHMMMETPUH 3ITOM

CUCTEMBI.
2.26. JIBe CKpeLIUBAIOIIMECS B3aUMHO IEPNEHAUKYIAPHBIE HUTH
6ECKOHEYHON [JIMHBI 3apsHKEHbI PaBHOMEPHO C JIMHEHHONR IJIOT-

HOCTBIO A. HaliTh cwiy uX B3auMOJeiiCTBUS.

227. BeckOHEYHO UIMHHAasA  LUWIMHApPMYECKasAs  IIOBEPXHOCTHb
KPYITIOIO CEYEHMs 3apsik€Ha PaBHOMEPHO 10 JUIMHE C IIOBEPXHOC-
THOI1 NIOTHOCTBLIO O =0,C08 ¢, I€ ¢ — TMOJNAPHbIA YTON LMIIUH-
OpUYECKOll CUCTEMBI KOOPAWHAT, OCh z KOTOPOW COBMAMlAeT C OCbIO
OaHHOi noBepxHOCTU. HaliT MOIyJIb U HalpaBleHUE HallPSXKEHHOC-

TH IMEKTPUYECKOrOo MOJIA Ha OCU Z.
2.28. I'paHu 1onoro Kyba 3apsiKEHBI PaBHOMEPHO C MOBEPXHOC-

THOH MJIOTHOCTBIO o. HaliTh cuity, KOTOpas HENHCTBYET Ha KaxJylo
TpaHb CO CTOPOHBI:
a) TOYEYHOro 3apsfa ¢, €CNIN €ro MOMECTUTL B LIEHTP Ky0a;

6) ocranpHBIX TpaHeif, ecnm pe6po Kyba paBHO I.
2.29. MeeTcsi akCUAIbHO-CUMMETPUYHOE 3IEKTPUYECKOE IIOJIE,

HaIPSAXEHHOCTE KOTOPOTO 3aBUCUT OT PACCTOAHUA 7 O €r0 OCH KakK
E=ar/r’, rne a — nocrosuHas. Haiitu 3apan BHyTpu cdepbl
paauyca R ¢ LIEHTPOM Ha OCU 3TOTO IOJIS.

230. HanpsiXeHHOCTb 3MIEKTpUYeckoro nonas B=arr, roe a —
MOCTOAHHAsA, F — pPacCTOsTHUE OT LEHTpa nond. Haiith mnoTHOCTb
3apAnoE p (r), cO3naOUX 3TO MOJIE,

2.31. Illap paguyca R uMeeT NOMOXUTENIBHBIN 3apsiy, o6bemMHasd
IUIOTHOCTBb KOTOPOTO 3aBHCUT TOJIBKO OT pacCTOsiHUA 7 JI0 €ero
LneHTtpa Kak p=p,(1-rR), e p, — mnocroguHasA. IlpeHebperas

BIIMSIHMEM BEILECTBa I1apa, HalTu:
a) MOIYJIb HANPSDKEHHOCTH 3JIEKTPUYECKOTO IMOJIst BHYTPY U BHE

mapa Kak QyHKIUIO r;
0) MakcuMaJIbHOE 3Ha4eHME MOMyNA HampsokeHHoct E . - u
COOTBETCTBYIOLLIEE €MY 3HAYEHUET,,.

2.32. Cucrema COCTOMT W3 1lapa pajgdyca R, 3apsKEHHOrO
cPEepUIECKN-CUMMETPUYHO, U OKpYXawollell Cpeabl, 3amojIHEHHOI

3apAAOM € OObEMHON MJIOTHOCTBIO p=afr, INE o — MOCTOSIHHAsA,

r — paccrogHue OT UeHTpa 1apa. Ilpenebperas BlusHueM
BELIECTBA, HAWTH 3apaAf Wiapa, Ipy KOTOPOM MOIYAb HaMPAXEHHOC-

TH 2JIEKTPUYECKOTO IOJIA BHE Llapa He 3aBUCUT OT r. YeMy paBHa
3Ta HANPAXKEHHOCTL?
2.33. BHyrpu 1uapa, 3apsDKEHHOIO pPaBHOMEDPHO ¢ OObLEMHOIA

IJIOTHOCTBIO P, uMeercss cdepuyeckass nonoctsb. LleHTp momoctu
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CMEIIEH OTHOCUTENLHO I[EHTpa Irapa Ha paccrosiHue a. IIpeneGpe-
ras BJIMSHHEM BELIECTBA lapa, HallTM HanpspKeHHOCTb E nons
BHYTPH TIOJIOCTH.

234, Haiitu HanpsiKeHHOCTL E 3iek-
TPUYECKOro Mnons B 00jacTH mnepecede-
HUSA JBYX I11apoB, PaBHOMEPHO 3arlo-
JIHEHHBIX PAa3HOMMEHHBIMH IO 3HAaKy
sapagaMy ¢ OOBEMHON TIIJIOTHOCTBIO p
U -p, €I PAcCTOAHNE MEXKY UEHTpa-
MU 1ITapoB paBHo a (puc. 2.2).

235. Tpu  OAMHAKOBBLIX  LIapHKa,
PacCIIOJIOKEHHbIE B BEPLUIMHAX PaBHOCTO-
POHHCIO TPEYrOJIBHUKA €O CTOPOHOH 4,
COCMHEHBI JAPYT C JPYIOM HHUTAMM. 3aps W Macca Kaxjoro
mapuka pabubl ¢ u m. OpHy us Huteil nepexu, Haiitu
MAaKCUManbHYI0O CKOPOCTBb CpefHero mapuka., Cun TAXECTU HeT.

2.36. iMelorcs Ba TOHKUX [POBONOYHBIX KONBLA paauyca R
KaXK[0€, OCH KOTOPbIX COBMAJAlOT. 3apsifbl KOJIELl paBHbI ¢ U -(.
Haiity pa3HOCTb NOTEHIUATIOB MEXKY LIEHTPaMHY KOJIEL, OTCTOsALIM-
MU Ipyr OT Apyra Ha paccrosiiue I, ecnu R=30cm, [=52c¢cM n
g = 0,40 MxKn.

2.37. BeCKOHEYHO ANMHHAA TpAMast HUTL 3apsAKeHa PaBHOMEPHO
C JVHEHHONW IUIOTHOCTBLIO A =040 MkKia/M. BbIMUCINTE Pa3sHOCTL
HOTEHINAJMOB TOYEK { M 2, €CAM TOYKa 2 HaxOAUTCA Rajblie OT
HHUTHU, YeM TO4YKa I, B =20 pa3a.

238, Tonkoe konmbLO pagumyca R =25 cM uMeerT 3apsajg ¢ =
=5,0 MmxKx, HEpPAaBHOMEPHO pacHpejelieHHblil o konbiy. Haiitu
paboTy SJEKTPUYECKHX CHUJI NPu MEPEMEIECHUM TOYEYHOrO 3apsija
q'=10 MrKn u3 11eHTpa KOJblia MO IPOM3BOJBHOMY MYTH B TOHKY,
HAXONAIIYKCS Ha OCM KOJiblla Ha paccrosuuu [=50 cM oT ero
LIEHTpA,

239, Kpyrnasgs TOHKas IUIaCTUHKa paguyca R paBHOMCPHO

3apsUKEHA ¢ MOBEPXHOCTHONW NIOTHOCTBIO o. Hality moreHuuan u
MOJYJIb HANPSIKEHHOCTH 3JIEKTPUYECKOTO MOJsl HA OCU [IACTHHKH

Kak (yHkuuio paccrosHust [ ot ee uerrpa. PaccMoTperb TakkKe
cnydau -0 u >R,
2.40. Konnueckasi TIOBEPXHOCTb ¢ OCHOBaHHEM pajiuyca R

PaBHOMEPHO 3apsiK€Ha C IMOBEPXHOCTHOM IJIOTHOCTBIO o. Hailitn
MOTEHLIMAJI B BEPILIMHE KOHYCA,
241, Haiitu noTeHLMaJl Ha Kpal0 TOHKOFO JIHCKa pajuyca

R=20 cM, M0 KOTOPOMY paBHOMEpPHO pacHpeleneH 3apsif ¢
MOBEPXHOCTHON IIOTHOCTBIO © = 0,25 MK /M2
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2.42. 3apsag ¢ pacnpeneyicH PpaBHOMEPHO {10 00beMy 1uapa
panuyca R. TIpeHeOperas BiusiHUEM BEIUECTBa IHlapa, HairTh
NOTEHRHAN;

a) B LEHTpe UIapa;

0) BHYTpM 1uapa KaK (DYyHKLUIO PaccTosnua 7 OT €ro UeHTpa,

2.43. Haiitu HanpsyKEHHOCTb 3MEKTPUYMECKOTO NOUIsA, NOTCHLMAR
KOTOpPOTO HMeEeT BUI ¢ =at, rie & — NOCTOAHHsIA Bektop, ¥
PagUyc-BEKTOP TOUKU ITOJIA.

244, OnpenciuTh  HaNPsiKCHHOCTL  DHEKIDHHMECKOYS 11l
DOTEHI{KAN KOTOPOrO 3aBUCWT OT KOOpPAKHHAT X, ¥ 10 32K0HY!

a) 9=alx?-y%; &) @=axy,
rie a — nocrosHuas, W3cBpasuth npuMepusiil 8wl 3Tux noled ¢
MOMOILBIC NUHUE BekTopa E (B NIOCKOCTH X¥).

248, MNoreHuuan  WIEKTPUHECKONG  n[ORA  MMECT  Bug @ =
safcy -z%, e ¢ -~ pocrosanas, Halma Apockine HanpixeHHo-
CTH SJEKTPUUECKOre nons e to-gke M {2, 1, -3} yga ganpasncHuc
Bexropa a=1+3k.

2.46. Tloka3arh, YTO DOTCHIIMAA TIONS JMOOIS ¢ 3NEKTPUHECKEM
MOMEHTOM P (PHC. 2.3) MOXKET ObITE LPEIUTABIEH KAK @ = prjdne,r’,
e £ — paamyc-sextop. Haiiti ¢ nomoninio
ITOIO  BBLIPAKEHHA MOJYIL HANPAXKECHHOOTH N
EKTPUUECKOTO IONS JUIIONES KAk @yukio =¥ /
ru o ;

2.47. TodeuHblid IEKTPUYECKUNH AUIOIL € >/
MOMEHTCM P HaxOJUTCH BO BHCLIHEM ORHO- ,&%
POXHOM DNHEKTPUICCKOM 1O, HANPDHXCHHOCTD
koroporo pasra E,, npuuesm pitE,. B srom Puc. 23
cnydae OfHa U3 DKBHINOTCHUMANbHBIX (10BEp-

XHOCTEH, 0XBATLIBAWHIUX JIMiI0L, HBIHETCH
cpepoii. Haittn ee pajuyc,

2.48. [lse 1apajsielbHbIE TOHKME HUTH
PaBHOMEPHO 3apsXeHbl C JMHEHHOW nnor-

HOCTBX) A M -A. PaccTosHBe MESKAY HUTHMYN i r
{. Haii'ti MOTCHIMAN U MOAYIH HANPSKEHHOC- i,
T  BACKTPUHUECKOrO I[WIA HA  PacCTOAHUU ‘:‘
r>>1 nog ymmom 8 x Bekropy 1 (puc. 2.4). ¢

2.49. HaiiTyt omextpuyecknii MOMEHT p

TOHKOIQ CTEPKHsl JJIMHBLL [, JHHeHHasi HoT- Puc. 24
HOCTBb 3apsajia KOTOpOIO 3aBUCHT OT paccros-

HHUSI X [0 OHHOI0 M3 €ro KOHHOB Kak A=a{2x-1), roe a —
TIOJIOXKUTENbHAA NOCTOSIHHAN.
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2.50. Cucrema cocrouT H3 3apsga g¢>0,
. PAaBHOMEPHO PacHpeAEIIEHHOTO MO II0JIyOKPY>KHOC-

a 7 TH paguyca a, B ILIEHTpPEe KOTOpPOil Haxopurcs

-g TOYEYHBI 3apsy -g (puc. 2.5). Haiitu:
g a) SNIEKTPUYECKMIT JTUIONbHBLIA MOMEHT 3TOH
CHCTEMBI,
6) MOIysIb HaNpPSAXEHHOCTH 3JIEKTPUIECKOTO

Puc. 2.5 MoJjili Ha OCH x CUCTEMbl Ha paCCTOAHNU r>>a
OT HEe.

«Z’+ 2.51. JIBa xOoakcHanbHBIX KOJIbIA paanyca

| R u3 TOHKOIl MPOBOJIOKM HaxOATCA Ha
MasioM pacctossHuu | apyr ot apyra (I <R)

@ U UMEIOT 3apaabl ¢ u -¢g. Haiitu norenuu-
\d aJ1 ¥ HaNPSKEHHOCTh 3JIEKTPUYECKOrO IMOJiA

~q : Ha OCH CHCTEMBI Kak (PYHKU MM KOOPAMHATHI

x (puc. 2.6). N300pa3utb NPUMEpPHBIC TIpa-
duxy 3TEX 3aBucumocteit. Mccenegosarp atn

dbyHkuuy npu |x| > R.
—/[/ 2.52. Kakyio paboTy npoTUB CUJI SJIEKTPUYEC-
— KOTO MMOJIsi HAJI0 COBEPUINTh, YTOObI MEPEHECTH
4-—»—>———+2 JUITIONB C OJIEKTPUYECKMM MOMEHTOM p U3
T  nojoxeHus I, rae HanpsKeHHOCTb IOJIS PAaBHA
\)\ E,, B monoxeHue 2 ¢ HaNpsLKEHHOCTbIO E,
(puc. 2.7)?

2.53. [Iunioyib € S3JEKTPUYECKUM MOMEHTOM

P HaxogMTCA Ha pPaCCTOSIHUM r OT JIMHHOM
NMpAMOM HUTH, 3aPAKEHHONH pPaBHOMEPHO C JIMHEHHOHN IJIOTHOCTBIO

A. Haiitu cumy F, [elcTBYIONIYIO Ha [UIONb, €CIM BEKTOpP P
OpPHMEHTHPOBAH:

a) BJOJIb HUTH;

6) Mo panuycCy-BEeKTOpy t;

B) NEPHEHANKYISAPHO HUTU W PAJyCy-BEKTOPY I.

2.54. Haiitu cwity B3aMMOMIEHMCTBUA  JIByX MOJIEKYNT BOJBI,

OTCTOSILIMX APYr OT Apyra Ha [=10 HM, €ClIM WX 2JIEKTPUYECKHUE
MOMEHTBbI PacHOJIOKEHbI BAOJIL OHHOM M TOI e mpsimMoii. MoMenT

K2XI0M MOJIEKYJIbl p =0,62-107% Ki M.
2.55. Haittu noteHnuan CIeRyOUMX EKTPUUECKUX HOJIEit:
a) E=a(yi+xj);
6) E=2axyi+a(x?-y?j;
B) BE=ayi+(ax+bz)j+ byk.
3necb @ u b — mnocrosiHHbIE, i, j, k — OpTHI oceit x, y, z.
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2.56. TToTteHMan NONsS B HEKOTOPOM oOnacté NpoCTpaHCTBa

3aBHCUT TOJILKO OT KOOPJMHAThI X Kak @¢=-ax’+b, rie a u b —
HeKoTopble  rocrosiHHble. Haittm  pacnpenesnenne  oGbEMHOIO

3apsa p (x).
2.57. Mexay nByms GOJIBIIMMU MapaJUIE€IbHBIMK FJIACTUHAMA,

OTCTOSILIIUMHU JIPYT OT Jipyra Ha paccTosHue d, HaXxOAUTCA paBHO-
MEPHO pacrpefe/ICHHbI# 00beMHDBI 3apAld. Pa3HOCTbL NOTEHUMANIOB

mnacTuH paBHa Ag@. Ilpu kakOM 3HaYeHUH OOBEMHON MJIOTHOCTH

p 3apsafa HaNpsKEHHOCTh NMONA BONW3M OFHOR M3 mnacruH Oypmer
paBHa Hyno? Kaxkopa Oymer mpu 3TOM HANPSXEHHOCTH HONA Y
ApYroil nmaacTuHbI?

2.58. TloreHuuan nONA BHYTPH 3apsUKEHHOIO MLIapa 3aBUCUT

TONLKO OT PACCTOSHUSA JI0 €TI0 LEHTpa Kak ¢ =ar’+b, tne a mu b —
nocrosiuHbie. Haittu pacnpenenenue obbeMHOI0 3apsijia p (r) BHyTpU
mapa.

22. IIpoBOAHMKH H JIM3JICKTPUKH
B 3JICKTPUYECKOM II0je

L4 Haﬂpﬂ)KeHHOCTb SNEKTPUUECKOTO 110/1 ¥ NOBEPXHOCTHU NPOBOJAHUKA B BaAKyyMe:
E, = ofe,. (2.2a)
® TloTok nosapusoBaHHOCTH P Yepe3 3aMKHYTYIO NMOBEPXHOCTD!
f PdS=-q, (2.26)
rne q¢' -~ anrebpauyeckas cyMMa CBA3aHHbIX 3apafoB BHYTPH 3TOM NMOBEPXHOCTH.
® Bekrop D (ssexrTpudeckoe cMelnetne) M Teopema laycca aJs Hero:
D-z,E+P, §DdS=g, (2.28)

rae ¢ — anreGpandeckad CyMMa CTOPOHHMX 3aps[0OB BHYTPH 3aMKHYTOW [0-
BEPXHOCTH.

® VenoBust Ha rpaHuie pasfesia [BYX AU2EKTPHKOB:
Py, - Py,=~0’, D,,-D,=o0, E,=E., (2.2r)
fie ¢/ ¥ 6 — NOBEPXHOCTHHIE MUIOTHOCTH CBA3AHHBLIX ¥ CTOPOHHAX 3aPAAOB, a OPT
HOPMAIM M HANpamied n3 cpegsl I B cpegy 2.
® /11 U3OTPONHBIX [UINEKTPHKOB:
P=xeg E, D=2¢¢,E, e=1+x, (2.2n)
® B cayyae nao-m“pom{oro OOHOPOJHOTO [QUAJIEKTPUKA, 3allOJHAIIIETO BCE
MPOCTPAHCTBO MEXAY 9KBUNOTEHUHAILHBIMU NOBEPXHOCTAMMU:
E=Ee. (2.2¢)
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2.59. Hebonpuioit ilap¥k BHCUT Hall TOPHU30OHTAJIILHON NPOBOjIs-
el MIIOCKOCTHIO HAa W30JAUPYIOLIEH YIpPYroll HUTH XKECTKOCTH X.
TTocme TOro, Kak 1UIapUK 3aps/ivid, OH OIYCTU/CSA Ha X CM, U €r0
paccTosiHUe OT MPOBOAAILEH MJIOCKOCTH CTano pasHbIM (. Haiitn
3apsn LIapuka.

2.60. DnekTpOH BBIIETEN MO HOPMAamu ¢ TWIOCKOW TOBEPXHOCTH
MPOBOJHHMKA B BaKyyM, II€ CO30aHO OJHOPOMHOE YCKOpsIOLce
SIEKTPUYECKOE 110JI€ C HAlPsXEHHOCTLIO E =100 B/m. ViMesa B Buyy
CHJIbI JIEKTPUYECKOTO M306paxenus, HallT!, HAa KAKOM paccrosnun/
OT TMOBEPXHOCTH TIPOBOJAHUKA CKOPOCTh 3JIEKTPOHA MUHMMAJIbHA.

2.61. Toueunntli 3apan ¢ = 100 MxKn naxonures Ha paccroAHUM
1=15 cMm ot nposonguie#t nnockoctn. Kaxyio paboTy Hano coBep-
HIMTh NPOTHB VIEKTPUYECKUX CUJl, YTOOL! MENJIEHHO YAAJIHUTb 3TOT
3apsA] Ha o4eHb 00JiblIOe PaccTOgHUE OT MIIOCKOCTH?

2.62. Isa TouedHBIX 3apsAia, ¢ U ~¢, DACITOJOXCHBl Ha pac-
crosgyum ! Apyr OT Apyra M Ha OAWMHAKOBOM paccTrosHum [f2 or
NPOBOMISILEH TJIOCKOCTY € OfHON cTOpOoHH! or Hee. Haittm mojynb
MEKTPRYECKOR  CUNbl, JEHCTBYIOLIEH Ha
KaKAbIA 3apan.

2,63. Tpn PasHOMMEHHBIX  TOYEYHbIX
3apsjla pacHONOXKEHDI B BEPIUMHAX KBaapara
¢ auaronaidnic =50 cM, Kak II0Ka3aHO Ha
puc. 2.8, mne todka O — UEHTP KBajpara,
AOB - npamoil yron, obpazoBanHbIil JIByMs
OPOBOAALIMMY  TIONYIJIOCKOCTAMU.  Hailtu
cuity, HEHCTBYIOHLYKW Ha 3apajg -q, eciu
q =11 MxKi.

2.64. Toueunnlii 3apap g =2,00 MKKn HaxoauTcsi MexIy RByMs
TIPOBONALIMMU  B3AUMHO NEPHEHAUKYJISPHBIMEI TIOJIYIZIOCKOCTAMA.
Paccrosinue or 3apsijia 1o kax o nemynnockocru [ =50 em. Hatitu
MOJYJIb CMJIBI, AEHCTBYIOLLICH Ha 3apsji.

2.65. ToueuHblit AUNONL C 3NEKTPUUECKHMM MOMEHTOM P Ha-
XOITCA Ha paccTosHuu | OT npoBosAnieii mnockocru, Haiitu cuny,
NEHACTBYIOIIYIO Ha AMMONb, €CTIM BEKTOD P TEPIEHRUKYIsApPEH
IJIOCKOCTH.

2,66. Touedubtd 3apAf ¢ HAXOAMTCA Ha pacctosthum [ ot
NPOBOAALLEH MAOCKOCTH., OIpeneyinTh MOBEPXHOCTHYIO IUIOTHOCTD
3apAN0B, MHAYIIHPOBAHHLIX HA TJIOCKOCTH, KAaK (PYHKHMIO PaccTosi-
HUsA r OT OCHOBaHUA NEPNEHAMKYISPa, ONMYUIEHHOTO U3 3apsjia Ha
IJIOCKOCTb.,

'2.67. Tlpamast 6€CKOHEYHO IIMHHAA HUTb VIMEET 3apsj A Ha
€AMHULY [JIUHBl M PaclOoJIOKEHAa NapanjieIbHC MPOBOAALLEH

NIOCKOCTH Ha paccrosauum [ ot Hee, Haiitu:

Puc. 2.8
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a) MOAyNb CHJIbl, ACHCTBYIOLIECH HA CAMHULY JJIMHbI HUTH;
0) pacnpeneneHue NOBEPXHOCTHON IUIOTHOCTM 3apsna o (x) Ha
MJIOCKOCTH (3A€Ch X — PAcCTOSIHME OT IPAMOM Ha IUIOCKOCTH, TIne

0 MaKCHMAJIBHO).

2.68. OueHp JIMHHAA HUTb PACHOJNIOXKEHA NEPINEHIUKYIIAPHO
MPOBOASILEH [MJIOCKOCTH U HE JOXOQUT JI0 HEE HA PaCCTOAHHE i
Huth 3apskeHa paBHOMEPHO ¢ JIMHEHHONH MIOTHOCTRIO A. Ilycre
Touka O — cle HUATH Ha MNJIOCKOCTH. HaliTu nOBEPXHOCTHYIO
MJIOTHOCTDb 3apAfAa HA MJIOCKOCTH!

a) B TO4ke O;

6) B 3aBUCHMOCTH OT PaccTOsAHUA r 1O TO4YkK O.

2.69. ToHkoe NpoBONOYHOE KONBIO pammyca R=75 ¢cM umeer
3apsan ¢ =5,2 MK, Konbiio pacrionoXeHo napanienbHC NPOBOAsA-
uieil nmnockoctu Ha paccrosaunn [ =60 cM or Hee. Haitrtu nosep-
XHOCTHYI0 IUIOTHOCTBH 3apsifia B TOUKE ILIOCKOCTH, PacHONIOXKEeHHOH
CHUMMETPUYHO OTHOCHTEILHO KONbLA,

2.70. HaitTu moTeHIMAaN He3apsAXXEHHOM NpoBoasaLIeii cpephl, BHE

KOTOpoiM Ha paccrosHuu [=30 cM OT ee IeHTpa HAXOANTCA
Toyeunsiif 3apan ¢ =0,50 mxKa.

2.71. Bapsaa q =2,5 5K pacnpesnesieH HEPaBHOMEPHO IT0 TOHKOMY
KOJIbIy pajuyca R=7,5 em. Ha paccroaunu [=100 MM OT LieHTpa
KOJIblia Ha €10 OCH PACHONIOXKEH ILIEHTP NPOBOASANIEN HE3apsKeHHOI
cepol. Haiitu ee nmorennuan.

2.72. ToueuyHnlii 3apsan g =3,4 BEKn Haxonutcst Ha pacCTOdAHMU
r=25cMm or ueHtpa O HE3aPsOKEHHOTO CPEPUUYECKOr0  CJIos
OPOBOMHMKA, PAgMYChl KOTOpOro R;=50 cM u R,=80 cu. Haiitu
[IoOTEHUMAaN B TO4Yke O.

2.73. CvicteMa COCTOMT M3 JABYX KOHLIEHTPHUCCKUX HPOBOJUILUX
cep. Ha uyrpenseit cdepe pajyca a HAXORUTCS HONOKATEILHbII
3apsAn ¢,. Kakoii 3apsn ¢, ciegyer NOMECTUTb Ha BHCILHIOW cdepy
paauyca b, 4TOOBI MoTeHIMan BHyrpeHHeid cdepbi cran ¢ =07 Kax
GymeT 3aBUCETD TIpM 3TOM ¢ OT PACCTOSIHUS F IO HEHTPa CHCTEmMIN!

H3obpasurs npumepuntii rpaduk ¢ ().
2.74. Yetnipe GONbUINE METATITUYEC-

KHE IUIACTMHbI PACAOJIOXEHB! HA Ma-  / o 2
@D 7

JIOM paccrtoaHuu d [pyr Ot Jpyra L 93

(puc. 2.9). BHeminue 11aCTUHBI COEU- 4

HEHbI IIPOBOAHMKOM, a Ha BHYTPCHHUE

MAacTUHbI MO/IaHA Pa3HOCTb IOTEHIIAA- Puc. 2.9

noB A¢. Haitru:
a) HanpPSXXEHHOCTh JEKTPUYECKOTO MOJIS MEXAY IJIaCTHHAMM,
6) cymMMapHbIil 3apsi| Ha €QUHUILLYY TUIOHIAAM KAKHOH MJIaCTUHBI.

91



2.75. Mexnay nnacTMHaMH HaKOPOTKO
3aMKHYTOIO IIJIOCKOIO KOHJAECHCATOpa HaxXo-
g  nUTCS METaJNIMYECKasd IUIaCTHHa ¢ 3api-
noMm g (puc. 2.10). IlmacTuHy nepemecru-
Puc. 2.10 su Ha paccrosiuue . Kakoil 3apag Aq
NPOLLCH MNP 3TOM MO 3aKOpadyuBalolIEMY

npoBoaHKUKY? PaccTosiHue MEXqy MacTHHaMM KOHAeHcaropa d.

2.76. Ise tpoBopsAIide TIJIOCKOCTM [ U 2 PpaclHOJIOKEHb! Ha
paccrostuuu ! gpyr oT Apyra. Mexgy HMUMHM Ha pacCTOSAHUHM X OT
IUIOCKOCTH ] HaXO#WTCS TOYedyHbIt 3apan ¢. Haidtu 3apansi,
HaBeICHHbIC HA KaXXIOH M3 IUIOCKOCTEH.

2.77. HaiiTh 37€KTpUYECKYIO CHITY, KOTOPYIO MCIBITLIBAET 3apsf,
MpUXOAALIMIACA Ha ERUHHUIYY ITOBEPXHOCTU IMPOMU3BOJBHOIO IPOBOA-
HMKa, B TOYKE, rne o =46 MrKum>

2.78. Merannuyeckuii mapuk paguyca R=1,5 cM umeer 3apan
g =10 MxKn. Hafitu mopynb pe3yibTUPYIOLIEH CUNBI, KOTOpasd
IeifcTBYyeT Ha 3apsf, pacloIOKEHHBIM Ha OJHOI II0OJIOBUHE lIIapHKa.

2.79. HeszapsikeHHbBIH TpOBOASILINN LIap paguyca R NOMecCTHnu
BO BHEIIHEE ONHOPOAHOE 2JIEKTPUYECKOE IT0JlE, B PE3YJILTATE HEero
Ha TIOBEPXHOCTH llapa TMOSABWIICA WHAYIUPOBAaHHbIN 3apsag ¢
[IOBEPXHOCTHOM IUIOTHOCTBI® © =0 cos ¥, rae 0, — IMOCTOsAHHAs,
¢ — nomnspubii yron., Haittm MOIyJIb pPE3yNILTUPYIOLIENR SMEKTpUYCC-
KOH cuiibl, KOTOpasl JEACTBYeT Ha BeChb WHOYLMPOBAHHBLIA 3apsf
OHOTO 3HaKa.

2.80. Haiitn 3HEpPruio ynpyroro RUIIONAA ¢ NOJAPU3OBAHHOCTHIO
i (p= BeOE) BO BHCHIHEM JNEKTPUYECKOM I10JI€ € HaNpPsHKEH-
HoctblO E.

2.81. HenonsipHasi MOJIEKyJia C MOJISIPU3YEMOCTBIO B HaxoauTCs
Ha OOJBIIOM paccTOSTHUM | OT MONAPHOIl MOJIEKYJIBI C 3TeTpuyec-
KUM MOMeHTOM p. Hailtu Moaynp Ccuiibl B3aUMOJCHCTBUSE 2THUX
MOJIEKYJI, €CIM BEKTOP P OPUEHTUPOBAaH BJAOJb HPAMOi, mpoxops-
LIei 4epe3 06€ MOJEKYJbl.

2.82. Ha ocu TOHKOTO paBHOMEPHO 3apsIKEHHOTO KOJIbI[A pajnyca
R vaxopuTcs HenonsipHas mosiekyna., Ha kakom pacctostHum x oT
LIEHTPa KOJibLla MOAyJib cunbl P, [gedcTByronieil Ha JAaHHYIO
MOJIEKYILY:

a) paBEH HYJIO; 0) MMEET MAaKCHMallbHOE 3HauyeHue?
N306pasuth 1puMepHblil rpacuk sasucumoctan F_(x).

2.83. Toyeunnlii CTOPOHHU 3aps ¢ HAXOOUTCSI B LEHTpe Hiapa
U3 ONHOPOAHOIO JUAJIEKTPUKA C MPOHUIAEMOCTBIO €. Haiitu
NMONAPU3OBAHHOCTL P Kak yHKIMIO pajiuyca-BeKTOpa T OTHOCUTENb-
HO UEHTPa IIapa, a TakKKe CBA3AHHbIA 3apsifi ¢ BHYTPU cgepbl,
paguyc KOTOpOH MEHBILE pafguyca Iuapa.

R e

92



2.84. Touyeynniii CTOPOHHWI 3aps) ¢ HAXOMUTCH B ICHTpE
AVM3JIEKTPMYECKOrO [apa pagMyca a4 ¢ npoHuunaemoctoio e,. Ilap
OKpy)KeH Oe3rpaHAYHBIM JUINEKTPUKOM € HNPOHMILAEMOCTBIO €,.
HaiiTh MOBEPXHOCTHYIO IJIOTHOCTb CBSI3aHHbBIX 3apsfOB Ha I'PpaHUUE
pasgena 3THX AUSIIEKTPUKOB,

2.85. Ioka3arp, YTO Ha TPaHUILEC ONHOPOJHOIO [UIJIEKTPHKA C
MPOBOJHMKOM TIIOBEPXHOCTHasi TDIOTHOCTh CBS3aHHBIX 3apsfoB
o'=-c(e~1)fe, e € ~ NUDNIEKTPHYECKad TNPOHULAEMOCTb, ¢ —
MOBEPXHOCTHAsA [UIOTHOCTh 3apsA/NCB Ha NPOBOAHHKE,

2.86. IIpoBoaHUK [IPOU3BONBLHOI OpMBI, HUMEIOLIMIT  3apsan
q = 2,5 MK, OKpYXEH CNOeM OJHOPOAHOTO IM3JICKTPUKA C IPOHH-
1naeMoctbio € =5,0. Halitu cyMMapHbIE NMOBEPXHOCTHBIE CBA3aHHbIE
3apsifibl HA BHYTPCHHE!l M Hapy)XHOI MNOBEPXHOCTAX AUNIEKTPUKA,

2.87. B HekoTOpoil TOYKE A BHYTPH ONHOPOJHOTO AU3JEKTPUKA
C TIPOHMIAEMOCTBIO €=2,5 MJIOTHOCTb CTOPOHHErO 3apafa p=
=50 MKn/®. HaiitTi B 9TOi TOYKE MJIOTHOCTb CBA3AHHBIX 3apsoB.

2.88. OnnoponHbiii JUINEKTPUK MIMEET BUJ CHEPUIECKOTO CIJI0A
paguycoB @ u b, mpudem a<b. M306pa3uth upuMepHsie rpaduku
MOJYJI HANPSAXEHHOCTU INEKTPUUECKOTO Tond E u moTeHuuana ¢
Kak YHKUM PACCTOSSHUA I OT UEHTPA CHCTEMBI, ECIIU AWNIEKTPUK
MMEET TMONOXHUTEILHBIR CTOPOHHMI  3apsifi, paclpefelieHHbIR
PaBHOMEDHO:

a) MO BHYTPEHHed TNOoBepXHOCTH cnod; §) mo obdnemy cnos.

2.89. B6nusu touxm 4 (puc. 2.11) rpanm-
Ubl pasfiejla CTEKJIO — BaKyyM  HaNpsKEH-
HOCTh 3JIEKTPHMYECKOTO THONA B BaKyyMe
E,=10,0 B/m, npuyem yron Mexjay BEKTOPOM
E, 1 HOopManpio m K [rpaHuile pasjena
0,=30°. HaiiTy HanpsxeHHocTe E nonsa B
crexyie BONMM3UM TOYKM A, YIOn & MEXRY
BeKTOpamMu E ¥ m, a TaKXe IMOBEPXHOCTHYIO
IJIOTHOCTb CBA3AHHBIX 3aps/iOB B TOYKE A.

Puc. 2.11

2.90. Ju5NEeKTPUK ¢ NMPOHUIIAEMOCTRIO € TPAHUYUT C BaKyyMOM.

Ha ero nosepxHOCTH UMEIOTCS CTOPOHHME 3apALb! C MJIOTHOCTHIO O.
Y NOBEPXHOCTU [USNEKTPUKA B BAKYYME HAMPSHKEHHOCTL 3NEKTPU-

YECKOIO Iond paBHa E, npudem Bektop E cocramnsier takoil yron
¥ ¢ HOpMaJbIO K ITOBEPXHOCTH pa3ieiia, YTO JIMHAUU BekTopa E He
TCPNAT M3JIOMa NpH HEpPExofe rpaHunbl paspena. Haittm yron 9.
KakoB j0ikeH ObITh 3HaK o ?

291. Y mIOCKO# TOBEPXHOCTM OJHOPOJHOIO JMINEKTPUKA C
NPOHMUAEMOCTBI0 & HANPSKEHHOCTb SJICKTPUYECKOrO 10N B
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BaKyyMe paBHa E,, npu4yem Bek-
top E, cocrasnser yron ¥ ¢
HOpManbi0 K [OBEPXHOCTH JU3-
nexkrpuka (puc. 2.12). Cuwuras
rosie BHYTPU M BHE AUIJIEKTpPUKA
OHOPONHBIM, HaNTH:

a) notok Bekropa E 4epes
chepy pagumyca R ¢ LIEHTPOM Ha

Puc. 2.12 [TOBEPXHOCTH AMIEKTPUKA;

6) umupkynsauur Bekropa D
no koHtypy I' mnuubt I (cMm. puc. 2.12), NIOCKOCTh KOTOPOTO
MEepIeHINKYNSAPHA MOBEPXHOCTU JUIEKTPUKA W TapajuienbHa BEK-
Ttopy E,.

2.92. BeckoHeyHO Oonblllasg [JlIacTUHA M3  OJHOPOJHOIO  [U-
3JIEKTPHUKA C NPOHUILAEMOCTBIO € 3aPSIKEHA PAaBHOMEPHO CTOPOHHUM
3apsAgoM ¢ 0OBEMHOM IUIOTHOCTBIO p. TonmuMHa nnacTUHbBL 2d.

Haiiru:
a) MOAYJIb HaMPSKEHHOCTH 3NEKTPUYECKOTO MOJISt ¥ HNOTEHIUA

Kak GyHKuMM paccTossHus | OT cepeArHbI IUIACTUHBI (MOTEHIMA

B cepeMHEe MacTMHbl ¢ =0); B3AB OCb X MEPNEHAUKYAAPHO
rolacTude, u300pa3suTh  [pUMepHble IpaduKH  3aBUCUMOCTER

npoexuuyn E (x) u nmoreHnuana ¢ (x);
6) TIOBEPXHOCTHYIO M OOBEMHYIO NIIOTHOCTU CBA3AHHOIO 3apsAfa.
2.93. CropoHHuUE 3apsijibi PAaBHOMEPHO pacHpeleleHbl C 00beM-

HOI IUIOTHOCTBIO p >0 1m0 1Iapy paauyca R U3 OJHOPORHOrO

M30TPOITHOTO JIU2JICKTPHUKA C HNPOHMIAeMOCThI0 €. Haiitu:
a) MOMYJIb HaTIPSIKEHHOCTH 3MEKTPUYECKOTO MMONA KaK (PyHKIHIO

paccTofAHUA r OT IIEHTpa IHapa; u300pasuTh NpUMeEpHbIe rpaduKu

3apucuMocteilt E(r) u ¢ (7);
6) O6BEMHYIO M TIOBEPXHOCTHYIO [IIOTHOCTH CBA3AHHBIX 3aPANOB.

294. Kpyrblii ausnekrpuyeckuii guck pajuyca R ¥ TOJLUHBI
d NONAPN3OBAH CMAMUYECKU Tak, YTO MOJIAPU3OBAHHOCTh, paBHa P,
BCIOly OfMHAKOBa M BekTop P jexut B miockocté aucka. Haittn
HAIPSDKEHHOCTL B 97IEKTPMYECKOIO MOoJisi B LEHTPE J[MCKA, E€C/IN
d <<R.

2.95. TIpu HEKOTOPBIX YCIIOBUSAX HOJIIPU3OBAHHOCTL Ge3rpaHuy-
HOM HE3apsAXEHHOW TIUIACTHHBI W3 [AMANCKTPUKA umeer Bujg P=
=P,(1-x%d?, rne P, — BekTOp, NEPIEHANKYIAPHLII IIIACTHHE, X —
PacCTOAHME OT CEpeRMHbI MIacTuHbl, d — ee nonyronuiuHa. Haittu

HaNpsAXCHHOCTD JICKTPUUECCKOrO MNOJIsi BHYTPU MJIACTUHBI 1 Pa3HOCTh
MOTEHIINAJIOB MEXY €€ IOBECPXHOCTAMU.
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2.96. TleppoHayaJIbHO  NPOCTPAHCTBO  MexXay  oObKjanKamu
IJIOCKOTO KOHJIEHCATOpa 3allOJIHEHO BO3JYXOM M HaNpPsXKEHHOCTL
37IEKTPUHYECKONO MONst B 3a3ope paBHa E,. Barem MojOBMHY 3a30pa,
KaK TMOKa3aHo Ha puc. 2.13, 3anonHmiig OZHOPOIHLIM AUDIEKTPU-
KOM ¢ TIpOHMIAeMOCTbIo ¢. Haiitu monynu Bektopos E u D
B Oenx uwactax 3aszopa (I u 2), €cniu NPH BBEJICHUM [AMDJIEKT-
puka:

a) HalpspKkeHUe MexAy OOKIIafikaMH He MEHSJIOCh;

0) 3apanbl Ha OOKIaJKax OCTAaBAJIMCH HEM3IMCHHLIMU.

i L "
//// Z /////v g //7/r /, /Z /4 3

Puc. 2.13 Puc. 2.14

297. Peiiuth OpeAbigyllylo  3agadyy ¢ TeM
OTJIAYMEM, YTO [IMANEKTPHUKOM 3aMOJIHIIIN [TOJIOBUHY
3a3opa, Kak MOKa3aHO Ha puc. 2.14,

2.98. ITonopuHa MPOCTPAHCTBA MEXTY OOKIIa/Ka-

MU cPepuUYCCKOro  KOHJEHCaTOopa  3arnoJIHEHa

(puc. 2.15) ORHOPOIHBIM JIMNIEKTPUKOM C NMPOHNLA-

eMOCTBIO €. 3apsii KoHjeHcaropa g¢. Haiitu mo-

OyJ/lb HANPSKEHHOCTU JIEKTPUYECKOrO TIOJis MEXTY Puc. 215
O0KJIaKaMil KaK (PYHKIMIO paccTosiius r  OT

[CHTPA KOHJEHCATOpA.

2.99. BuyTpd LIapa U3 OHHOPOJHONO AMIIEKTPUKA C NPOHULAC-
MOCTBIO € =5,00 CO31aHO OJHOPOJIHOE IJIEKTPUUECKOC MOJIe Hanps-
xxenHoct E =100 B/M. Paguyc miapa R =3,0 cM. Haiitu Makcumaiib-
HYI0 MOBEPXHOCTHYIO IUIOTHOCTL CBSI3AHHDBIX 3aps/0B W MOJIHBIU
CBSA3AHHBII 3aps OAHOIO 3HaKa.

2.100. Toueunplit 3apAx ¢ HAXOOUTCH B BAaKyyMmMe€ Ha pacCTOBUHU
! OT MNOCKCH [MOBEPXHOCTH OAHOPOAHOIO AMIJIEKTPUKA, 3arlOIHAIO-
[IETO0 BCe MOJYHPOCTPAHCTBO. I1pOHUIAEMOCTE NU3JIEKTPUKA €.
Haiitu:

a) NOBEPXHOCTHYIO MJIOTHOCTh CBA3AHHbIX 3aPs/IOB KakK PyHKIMIO
paccrosiiust ' OT TOYEYHOIO 3apsAfa ¢;

6) cymMapHbI 3apAjl Ha MOBEPXHOCTH JAM3JICKTPHUKA.

2.101. Bocnonb30BaBUINCh YCIOBUEM U PEUICHUEM IPENbITYIUEH
3agadu, HallTH MORYJIb Cuibl, ACHCTBYIOHIEH Ha 3apsax ¢q CO
CTOPOHBI CBA3RAHHBIX 3apAN0B HA MOBEPXHOCTH IM3JIEKTpHUKA,
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2.102. ToueuHblil 3apsAA ¢ HAXOAUTCA HA TIIOCKOCTH, OTAEIIAIO-
uteil BakyyMm OT OE3rpaHMYHOIO OJHOPOJZHOTO M3OTPONHOIO JUJICK-

TpUKa ¢ npoHuniaemocrteio €. Haittu mogynu BektopoB D u E nu
MOoTeRUMan ¢ Kak (GyHKIUH PacCTOAHUSA r OT 3apsaa g.

2.103. HebGonpioff TPOBOASAUIMA 1IAapUK, MUMEWOILIMHA 3apsan g,
HAXOAUTCA B OJHOPOIHOM M30TPOIIHOM AHUJIEKTPUKE C INPOHHUILIAE-
MOCTBIO € Ha pacCTositHMM [ oT Ge3rpaHMYHOIl IJIOCKOI rpaHuIlb,
oTnensIoNIe  JUAJIEKTPUK OT Bakyyma. HallTu 1noBepXHOCTHYIO
IUIOTHOCTb CBSI3AaHHBIX 3apA/M0B HA FPaHULE AUIIEKTPUK — BaKyym
Kak (PYHKIMIO PAcCTOsIHUA r OT mapuka. VlcenenoBaTh NOJIydeHHbI

pes3ynbrat npu [-0.
2.104. TToaynpOoCTpaHCTBO, 3allOJTHEHHOE ONHOPONHBLIM U3OTPOIl-

HbIM JAUBJICKTPUKOM C MPOHULAEMOCTHIO €, OFPAHUYEHO IPOBOASA-
et  mnockoctbro. Ha  paccrosaum | 0T 3TO#  IJIOCKOCTM B
OU3JIEKTPUKE HAXOOMTCA HEOONBUION METANTIMYECKUA  [IApHK,
UMeEIOHIMI 3apsy ¢. HaliTy noBepxXHOCTHYIO INIOTHOCThL CBA3aHHbIX
3apAA0B Ha CPaHULE ¢ NPOBOAALIECH MIOCKOCTBIO KakK (YHKUMIC
PACCTOSIHUSL r OT ll1apuKa.

2.105. I'mactuHKa TOJUIMHBI A U3 OFHOPONHOTO CMAMUYecKy
MOJIIPU30BAHHOIO JM3JIEKTPUKA HaXOAUTCA BHYTPU ILJIOCKOFO KOH-

JieHcatopa, OOKIIaJIKh KOTOPOIo coe-
- JUHEHBI MEXIYy <¢000# MPOBOJAHMU-
( V fp Aiﬁ d koM. TIonsipu30BaHHOCTE AUANECKTPH-

ka paBHa P (puc. 2.16). Paccroanue
Mexy o0KIIafkaMu KOHfieHcaTopa d.

Puc. 216 Haiitu Bektopblt B u D BHYTpU U
BHE IUJTACTHHBI.

2.106. InuHHBIA AUJIEKTPUYECKVM NUAMHAP KPYIJIOTO CEYEHUst
MOJNSIPU30BAaH TaK, 4YTO REeKTOp P=ar, e a — NONOXUTENbHASA
MOCTOAHHAsA, ¥ — paccrogHue oT ocd. HallTu 06pEMHYIO IJIOTHOCTD
p’ CBA3AHHBIX 3apANOB KaK (PYHKIMIO PacCTOSHUS r OT OCH.

2107, IusnekTpydeckuii 11ap TMOJNSPU3OBAH  OJIHOPOJHO U
cmamuyecku. Ero nonsapusosaHHocTb pasHa P. Mmeda B Bupy, urto
max TMONSIPU3OBAHHBINA Iap MOXHO IPEJCTaBUTL KaK pe3yyibTar
MaJjior0 CABMIa BCEX TMOJIOKHTEIbHBIX 3apsifioB  AU3NEKTPUKA
OTHOCUTENILHO BCEX OTPUILATEIILHbIX 3apA/l0B:

a) HaliTm HanpskeHHOCTs B nonst BHyTpu 1uapa;

6) nokasaTb, UTO I10JI€ BHE UIapa SIBJISETCA TOJIEM [MIONA U
TIOTEHIMATl TI0NIA @ =P,y t/4n eor3, e p, — MEKTPUYECKHA MOMEHT
mapa, r — pacCTOsiHUE OT €ro LEeHTpa.

2.108. B opnoponmsoe snekrpuyeckoe mnone E, mnomectuin
ONHOPONHBINA AManexTpuyeckuii map. Ilpy 3TUX yclnoBMsAX OUIJIEK-
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TPUK monspusyercss ogHopopuo. Haiitm nHanpsxensoctes E nossa
BHYTPM LIApa U MONAPU3OBAHHOCTb P IHMAMNEKTPUKA, MPOHULAEMOCTD
KOTOpOro &. BOCMOJIB30BaTLCA PE3YJILTATOM INPEAbLAYLIEH 3amayn.

2.109. [IBa OAMHAKOBBLIX HEOONBLIMX OJHBOMMEHHO 3apsXEHHBIX
HIapyKa TOABEIICHD Ha W3ONMPYIOLIMX HUTAX PaBHOK JUIMHBI K
onHO# Touke. IIpu 3amosHEHMM OKpPYXalOllleil cpenbl KEpOCHMHOM
YyIOJ1 PpacXxoXIeHHss HuTel He wusMmeHwiIca. Hailtm nnotHOCTD
Marepuasia HIapHUKOB.

2.110. Ha pacctostHUM r OT TOYEYHOIO 3apsiia ¢ pacroJIOKeH
TOHKHIT AMCK W3 JMIIEKTPUKA ¢ MPOHMLIAEMOCTbIO €. OOBEM IMCKa
V, ero ocb mpoxomuT 4epe3 3apan ¢. Cuuras, YTO paguyc AMCKa
3HAYMTEJILHO MEHbILE 7, OLEHMTH CHMJIY, NCHCTBYIOILYIO HA AUCK,

2.3. DNeKTpPoeMKOCTh.
DHEPrUsA INEKTPUYECKOTO MOJis

® EMKOCTbL IUIOCKOIO KOHeHcaropa:
C=cz,5/d. (2.3a)
® DHeprus B3aUMOEHCTBUA CHCTEMBI TOYCYHBIX 3apANOB:

1
W= 3 Y g0, (2.36)

® [TosHas deKTpUYECKas SHEPIUA CHCTEMbI ¢ HENPEPBIBHBIM pacnpeieleHeM
3apaga: '

W=%fq)pdV. (238)
® [lonHas 2J1eKTpUYECKas IHEPrUs [ABYX 3apsKEHHbIX TeJ:
W=W+Wy+ Wy, (23n)
rne W, u W, — coGcTeeHHbie aHeprun tei, W, — sHeprua B3anmopeicraus.

® DHeprus 3apaxkeHHOTO KOHJeHcaTopa:
W=qU2 =¢%2C =CU?2. .3m)
® [110THOCTb 3HEPTNH 3JIEKTPUIECKOTO MOJS:

w=ED/2=ze,E%2. (2.3¢)

2.111. HaiiTu eMKOCTb 1UapOBOIO MNpPOBOJHMKA pajguyca R, =
=100 MM, OKPY>XEHHOIO NpPUJIETAOLIMM K HEMY KOHIIEHTPMYECKUM
CJI0EM AUINEKTPHKA NMPOHULAeMOCTH € =06,0 UM HapyxHOro paauyca
R,=200 mM.
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2.112. K HanpspkeHuro U =100 B nogkiioyuny MocjaefoBaTeabHO
ABa OQMHAKOBBIX KOHJEHcaTOpa, Xaxabli emkoctd C =40 nd.
3aTeM OOUH W3 HUX 3aNONHUIM AUIIEKTPUKOM ITPOHHIIACMOCTU
€ =3,0. Bo CKONBKO pa3 yMEHbIIKWIACh HAPSKEHHOCTDb JIEKTPUYEC-
KOIo moJjis B 3TroM KOHpaeHcatope? Kakoil 3apsap npoiiger B uenu?

2.113, TIpocTpaHCTBO MeXy OOKIajKaM4 IUIOCKOIO KOHAEHCATo-
pa 3amoJIHEHO MOC/IEROBATENIbHO ABYMA AUIREKTPUHECKMMHU CIIOAMHU
1 u 2 ronuuHbl di 1 d, ¥ NPOHMLAEMOCTH €, U ¢,. IInowans
Kaxjaoil obknagku pasBHa S. Haiitu:

a) €MKOCTb KOHJIEHCATODa;

0) MIOTHOCTD o0’ CBA3AaHHBIX 3apsAj0B Ha TpaHUIE pasnena

CJIOEB, €CJIM HaNpsDKEHUE Ha KOHAeHcaTope paBHO U M 37€KTpmye-
CKO€ TI0JIe HAMpaBJIeHO OT cjos 1 K Ciowo 2.

2.114, 3azop Mexgy ofKIagkaMy IJIOCKOIO  KOHAEHCATopa
3aMO/IHEH JIUINIEKTPUKOM, IPOHUILAEMOCThH KOTOPOrO MEHSETCAd B
MEPIECHARKYIAPHOM OOKJIaflKaM HallpaBJIECHUA — pacTeT JIMHENHO OT
e, IO &,. IInowaab kaxaoi o0K1anku §, pacCTOSIHUE MEXIY HUMHU
d. Haiitu:

a) eMKOCTb KOHAEHCaTOpa;

6) 00BEMHYIO MJIOTHOCTb CBSA3AaHHBIX 3apAAOB Kak (QyHKLUIO €,
ecnv 3apsiyi KOHjaeHcatopa ¢ u rnose B B HeM HamnpaBJIeHO B

CTOpPOHY BO3paCTaHUsA €.
2.115. Haiitu eMKOCTh c(epUYecKOro KOHEHCATOpa, paauychbl

OGKIIAIOK KOTOpOTO a M b, mpuueM a<b, ecium MPOCTPAHCTBO
MeXxay OOKIajlkaMM 3afOJIHEHO [U3JIEKTPUKOM:

a) TMPOHULAEMOCTH €;

6) TPOHUIIAEMOCTb KOTOPOTO 3aBUCUT OT pACCTOSIHUA 7 70

LIEHTpa KOHJEHCAaTOpa Kak € = afr, Ile & — IOCTOAHHAaZ.
2.116. To xe, 4yTO U B NPEAbIAYLUENH 3agade, HO KOHIEHCATOP

IMIMHAPUYECKM AIMHBI | 1 B yHKTE ) r -~ pacCTOsiHME JIO OCU
cucrembl. KpaeppiMu 3¢pdekramu npenedpeyb.
2.117. HaifTu eMKOCTb cHEpUYECcKOro KOHAEHCATOpa, paauy-

Cbl BHYTpeHHEl M BHelIHeit OOKJIalOK KOTOPOrO paBHbI 4 M b,
€CNIY TIPOCTPAHCTBO MEXAY OOKIajKaMu 3allojIHEHO HAaIlOJIOBUHY

(cM. puc. 2.15) OMHOPOAHBIM JU3NEKTPUKOM TMPOHUI[AEMOCTU €.
2.118. [1Ba NJIMHHBIX NPSAMBIX HPOBONA OAMHAKOBOIO Daguyca

CeyeHus a pAacHONOXKEHBI B BO3AYXE MApajieJIbHO JApYr Jpyry.
Paccrosinme mexnmy ux ocamu pasHO b. Halitn B3aMMHYIO €EMKOCTb
npoBOOBR C; Ha €IMHHUIY MX JUIMHBI IPH YCIOBHM a << b. Bpluuc-
mate C, ecnv a=1,00 MM u b =50 mm.

2.119. lInuHHBIA §pAMOI IIPOBOA PACIOJIOKEH MNapasjicibHO
NpoBOAsALIEA nnockocT. Papuyc ceyenusi nposoja a, pacCTOsiHUE
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MEXy OCbI0 MNpOBOAA W MPOBOAALIECH IUIOCKOCTbIO b. Haiitu
B3aUMHYI0 EMKOCTb 3TOM CUCTEMBI HAa €NUHMIY AMUHbLI NPOBOAA MpuU
YCIIOBHM 4 <<b.

2.120, HaiiTn B3aMMHYI0 EMKOCTb CUCTEMBI U3 ABYX OXMHAKOBbIX
METAJJIMYECKUX ILAPUKOB pajuyca @, pacCTOSHME MEXAY LleHTpaMu
KoTOpbIX b, mpudem a <«<b. Cucrema HaxXOQUTCA B OJHOPOAHOM

AUIJICKTPUKE TIPOHUIAEMOCTH €.
2.121. Onpenenutb B3aMMHYI0 €MKOCTb CHCTEMbI, KOTOpas

COCTOMT U3 METAJUIMYECKOro ILIapuKa pajuyca 4 W NpOBOAsAILei
MJIOCKOCTH, OTCTOSAIIEH OT IeHTpa IlIapuka Ha paccrosHue [, 1pu
yCI0BUM a<<l.

2.122, HaitTh €MKOCTb CHUCTEMBI OJ[MHAKOBBIX KOHIEHCATOPORB
MeXITy ToukaMm A u B, xotopas noka3aHa:

a) Ha puc. 2.17,

6) Ha puc. 2.18. I
1
4 ‘s A -y
AN LN
Puc. 2.17 Puc. 2.18

2.123. Yerbipe OQUHAKOBBIE METAIIMYECKAE [JIACTUHDBI paclolio-
XEeHbl B BO3Qyxe Ha paccrossHuu d=1,00 MM n1pyr ot jpyra.
IInowans Kaxnoil mmactuHbl § =220 cm2. HailTu eMKOCTh CHCTEMBI

Mexay TodkamMu A m B, ecnu nacTHHbI COEAMHEHbI Tak, Kak
NOKa3aHo:
a) Ha puc. 2.19; 6) na puc. 2.20.

{ oA Ny
o B

< B

Puc. 2.19 Puc. 2.20

2.124. Konpencatop  emkoctn €, =10 Mx®  BoiiepxuBaer
HanpsbkeHne He Oonee U;=6,0 KB, a KOHJEHCATOP €MKOCTH
C,=2,0 Mmx® - ne Gonee U,=4,0 gB. Kakoe HampspkeHue MOXeET
BBIAEPXKATHL CUCTEMA HMX 3THX JBYX KOHIECHCATOPOB IIpH IOCIEHOBa-
TEJIbHOM COE€IUHEeHUun?

2.125. B cxeme (puc. 2.21) HaiiTH pa3HOCTL NOTEHIUANOB MEXTY

ToukaMu A n B, ecnm OC & =110 B 4 OTHOLIEHME EMKOCTEN
G,/C=n=20.
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Pne. 221 Puc. 2.22

2.126. Haittn eMKOCTb GeCKOHEdHOU Lenu, Kotopasd oOpasoBaHa
MOBTOPEHUEM OJHOTO M TOTO XE 3BEHa U3 JBYX OJWHAKOBBIX
KOHJICHCATOPOB, Kaxblit eMxoctn C (puc. 2.22).

2.127. B HeKkOTOpO# uENHU MMEETCA

A £ B yuactok AB (puc. 223). 3JC &=10B,

—0—4}——1}———{}———0— C,=1,0 mx®, C,=2,0 Mx® u pa3socrs mo-

4 Gy TEHLUATIOB ¢, ~ ¢,= 5,0 B. Haiitu nanps-
KEHUE HAa KaKAOM KOHJEHCATODE.

Puc. 2.23 2128. B cxeme (puc. 2.24) Haiitn

c HanpaBiCHHE IJNEKTPHYECKOTO T10JIs1 B KOH-

' ' JIEHCATOpaX M HanpsDKEHWUS Ha HUX, €CITu

l | &=10B, &=15B, C,=40Mx® u C,=
& =6, = 6,0 MxD.

2,129, Haiitu pa3sHOCTh TIOTCHIINAJIOB

I'Z;—— ¢,~ ¢, Mexay Toukamu A u B cucre-

Mbl, ITOKa3aHHOI:
a) Ha puc. 2.25; 6) Ha puc. 2.26.

B
H}E;g——li? ' ¢

J
_xl 1} l._E__
I3 of 5,4 B 2
Puc, 2.25 Puc. 2.26

2.130. Konpgencarop €MKOCTH C,=10 mx®, 3apskeHHblid 10

HanpsokeHuss U =110 B, noaxkmouuny napajyiesibHO X KOHIAM
CUCTEMbI M3 [BYX MOCJIE[AOBATENbHO COEIUHEHHBIX KOHACHCATOPOB,
emMkoctd Kotopeix C,=2,0 Me®P u C;=3,0 Md. Kakoif 3apsaj
MPOTEYET TNPH 3TOM MO COEAWHUTEIILHBIM IMPOBOAaM?
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2.131. Kakue 3apsgbl HPOTEKYT

nocyie 3aMblkaHuA Kmoya K B cxeme ‘[_K/

(puc. 2.27) uepe3 ceyenua 1 u 2 B I

HalpaBlIEHUsAX, yKa3aHHBIX CTpENnKamMu? ¢ C,
2132. B cxeme (puc. 228) &= T T T

=60 B, C;=2,0 ¥ un C,=3,0 mxd. e

Haiitu 3apsapabl, KOTOpbIE MPOTEKYT !

nocyie 3aMblKaHMA Kioda K depes Puc. 2.27

ceyeHMsa I ¥ 2 B HanpasJIeHUAX, YKa-
3aHHbIX CTPENKAMU.

C I
G C, — -
— — y I ] 1 5
/ 2 b 4 EJ i
S 3 Gy Cy
' Puc. 2.28 Puc. 229

2.133. Haiitu eMmkocte cxemsl (puc. 2.29) Mexumy TouKamu A
u B.
2,134, Tpu osneKTpoHa, HAXOAWBILUMXCSA Ha pacCTOAHUU a =

=10,0 MM apyr OoT Apyra, Ha4aJdM CHMMETPUYHO pasJieraTbCsl TIOJ
JeficTBMEM B3aMMHOro OTTankuBaHusA. HalTy uxX MakcuMalIbHbIE
CKOpPOCTH.

2.135. Onpegenuts CyMMapHYIO  3HEPIMI0O  B3auUMOJIEHCTBUA
TOYEYHbIX 3apsf0B, paclOJIOKEHHBIX B BEpPLIMHAX KBajapara co

CTOPOHOM a B CHUCTEMax, KOTOpBLIE MOKa3aHbl Ha puc. 2.30.

===t @ *-¢ gy h
f } ! | | |
T T N R A
g a g 9 p g 9 ; 9
Puc. 2.30

2.136. ToHkui CTEp>KE€Hb IVIMHBbI | PACIOJIOXKEH MO OCHM TOHKOTO
KOJIblla pagmyca R Tak, 4TO OJUH €ro KOHEI| COBIAJAET C IEHTPOM
O xonbua. Konblo U CTEPKEHbL UMEIOT 3apsAfbl ¢, U ¢, HIpUdem
JIMHEiHas IUIOTHOCTb 3apsiia Ha CTEp)KHE M3MEHSETCS] BIOJb HEro
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NUHEHHO, HayMHaf C HyJdaAa B Todke O. HalTu 371€KTPUUECKYIO
JHEPIUIO B3AUMOACHCTBUSA KOJIBLA CO CTEPKHEM.

2.137. TodeuHblii 3apsifi, ¢ HAXONUTCA HaA paccrogHum [ or
npoBoasiteid nnockoctu. Haiitu:

a) SHEprui0 B3aUMOJEHCTBMA 2TOro 3apafga C  3apsjaMi,
HHAYIMPOBAHHBIMU Ha IJIOCKOCTH;

0) COGCTBEHHYIO SHEPIUIO 3apsiiOB Ha MIIOCKOCTH.

2.138. IInockuii KOHOEHCATOp, TUIOHIANL KaXO IJIaCTHHbI
kotoporo § =200 cM? u  paccrosinme mexay Humu 4 =50 MM,
IMOMECTHJIM BO BHEILUHEE ONHOPOOHOE JJIEKTPUYECKOE [oJIE ¢
E =1,30 xB/cM, TEpPIIEHIMKYJIAPHOE IUIACTMHAM. 3areM IL1aCTUHBI
3aMKHYJIM POBOJIHMKOM, IOCJE€ 4ero [IpOBORHUK YOpanu u
KOHJIEHCATOp IiepeBepHytd Ha 180° BOKpYT OCH, NEPNEHANKYAAPHOI
HafpapjeHuio nons. HaliTyu coBeplueHHy1o NIpyA 3T0M paboTy NpoTus
STIEKTPUHECKUX CHUIL

2.139. Konpencatop emkoctu C;=10 Mxd, 3apsLKeHHBIH 10
Hanpspkenusa U =300 B, nofkno49niv napajuiejlbHO K He3apsaKeHHO-
My KOHJeHcaropy emkoctn C,=2,0 Mx®. HaiitTu npupanierune
3JIEKTPUYECKO SHEPrUH CUCTEMbl K MOMEHTY YCTAHOBJICHMHA

paBHOBecus. OObsICHUTD TIOJIYYEHHbBIH pe3yJbTar.
2.140. CKONBKO TEIMJOTHI BBLIEJIMTCS MPU MEPEKIIOHEHNM K104a

K w3 nonoxenua I u 2 B uenu, nOKa3aHHOM:
a) Ha puc. 2.31; &) na puc. 2.32.

c K
T

! 2
6 I — &y ‘g;
Puc. 2.31 Puc. 2.32

2.141. Cucrema COCTOUT U3 [BYX KOHIEHTPUHUCCKMX TOHKMX
MeTal/IMYECKUX 000NoYeK ¢ paguycamMu R, u R, u COOTBETCTBYIO-
UMM 3apsifiaMu ¢, U ¢,. Haidtu cobcrsennyto sucpruio W, u W,
KaXaoii o0ONOYKM, SHEPIUI0 B3auMojeicreus W, o6ojoyek u
MOJIHYIO NEKTPUYECKYIO 3HEPrui0 W CUCTEMBI.

2142, 3apan q pacnpeacied paBHOMEPHO TI0 00BeEMY iuapa
paguyca R. Cuurtasi MpOHULAEMOCThL €=1, HaiiTh:

a) COOCTBEHHYIO JJIEKTPUYECKYI0 JHEPruio uiapa;
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6) otHolieHue SHepruv W, BHyTpH 1iapa K 3Heprun W, B
OKPY>KalOLIEM IIPOCTPAHCTBE,

2.143. ToueuHnlit 3apsin ¢ =3,0 MckKn HaxoAuTCad B LEHTpE
LIAPOBOr0 CJIOSE M3 ONHOPOMHOrO JUIJNEKTPUKA IIPOHULAEMOCTHU

e=3,0. BuyTpeHHuit paguyc cios a =250 MM, BHelUHUH b=

=500 mm. HaliTM 37IEKTPUYECKYIO JHEPIUI0 B JIaHHOM CJIOE.
2,144, HailTu DHEpPruio 37eKTPUYECKOIO IOJIs TOYECHHOrO 3apsija

g B NIYCTOM IIONYIIPOCTPAHCTBE, KOTOPOE OrPAHMYEHO TIOCKOCTHIO,
OTCTOsILLIEHl HA pacCTOAHUE a OT 3apsija.

2.145. Cdepuyeckyro 000J104KY paguyca R;, paBHOMEpHO 3a-
PAKEHHYIO 3apsiOM ¢, PacllUpIIA [0 papuyca R,. Haiitu pabory,
COBEPUIEHHYIO IIPM 3TOM 3JIEKTPUYECKUMM CHIIAMU,

2.146. B ueHtrpe coepuueckoit 000704KM, PaBHOMEPHO 3a-

psKeHHOH 3apanoM ¢ =5,0 MxKir, pacnonoxeH TO4Y€4HBIR 3apaf
q,=1,50 mxKn. Haitu pabory 3/1€KTpUYECKMX CUJ NpU paclumpe-
HUU OOOJIOYKM — YBEJIMYEHUM ee paavyca oOT R;=50 MM 10
R,=100 mMm.

2.147. Coepuueckasa ob6onoyka 3apskeHa PaBHOMEPHO C NOBEP-
XHOCTHOI fIJIOTHOCTLIO ¢. BOCIONIL30BaBILUCh 3aKOHOM COXpaHeHUsA
SHEPrUU, HAWTH MOJYJh MIEKTPUYUECKONM CHJIbI Ha €JHUHULY IOBEp-
XHOCTH OOO0JIOYKH.

2.148. ToueuHbldl 3apan ¢ Haxogurtcsl B HeHTpe O chepudecko-
ro HE3apsHKEHHOTO MPOBOMALIIEIO CJI0SA C MaJibiM OTBEPCTUEM BHOJb
panuyca. BHYTpeHHMId M BHEMIHMH paanychl €O paBHbl COOTBET-
crBeHHO a U b. Kakywo paGory Hano COBEpIUUTH MPOTUB 3JIEKTPU-
YECKMX CWJI, YTOObBI MEIJIEHHO NEPEHECTH 3apsiil ¢ U3 Todku O Ha
0€CKOHEYHOCTD?

2.149. Vimeercss MJIOCKMPA BO3AYILIHBIA KOHJIEHCATOp, ILIOILANb
KaxJoii ofwiafku koroporo paHa S. Kakyio paGory nporus
3JIEKTPUMYECKUX CUJI HAl0 COBCPUIUTD, YTOOBI YBEJIMUUThL PACCTOSHUE
MEXay OOKNajgKaMu OT X; JI0 X,, €CJM HpU ITOM HOMIEPXKUBATH
HEM3MEHHDbIM!

a) 3apsj, KOHJIEHCATOpa ¢;

6) HampsixeHue Ha KoHjeHcatope U?

2.150. BHYTPR MJIOCKOTO KOHJIEHCATOPa HAXO[UTCS MapajuienbHas
O0K/lajikaM IUIaCTHHA, TOJII[MHA KOTOpPOil cocrasisier 7 = 0,60
paccrosHusi Mexay obxitankamMu. EMKOCTH KOHJIEHCATOpa B OTCYT-
crBue miactuHbl C =20 8®. KonjeHcaTop cHadana NOAKIIOUYMIINA K
UCTOYHUKY NOCTOSAHHOIO HanpsikeHnus U =200 B, 3ateM OTKIIOYMIIN
U TIOCJIE 3TOr0 MEQJICHHO W3BJICKIM IUIACTMHY W3 3a3opa. Haiitu
paboTy, COBEPUICHHYIO MPOTUB JIEKTPUIECKUX CHJI TIPU U3BJICYEHUU
TUIACTUHBI, €CJIA OHa:

a) Meranuindeckasi; 6) CTeKligHHas,
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2.151. TINOCKMA KOHMECHCATOp, PacCTOSHUE MEXAY IUIaCTHHaMM
koroporo d=1,0 MM, OITyCTUIIM B TOPU3OHTAJIBHOM IIOJIOKEHHMM B
BOQy, KOTOpasli HEJHWKOM 3afonHmiIa €ro. 3aTeM KOHAEHCATOp
MOAKTIOWIJIA K TIOCTOSIHHOMY HanpsbxkeHuto U =500 B. Haiitu
MpUpAIeHUE AAaBJICHUSI BOObI B KOHAEHCATOPE.

2.152, IInockuii KOHAEHCATOP PacHOI0XEH TOPU3OHTAJIBHO Tak,
YTO OfiHa €ro IJIacTUHAa HaxOJMTCs Haj[ MOBEPXHOCTHIO >KMAKOCTH,
apyras — TMOJ €€ MOBEPXHOCTLIO, [IMasieKTpUuyecKas MpOHULLAEMOCTb
KUAKOCTH €, €€ IUIOTHOCTb p. Ha Kakylo BBICOTY INOJHUMETCS
YPOBEHDb XHJIKOCTH B KOHJEHCATOpe IMocae coObLIEHUst €ro naacTu-
HaM 3apsAna ¢ IMOBEPXHOCTHOH TIJIOTHOCTBIO O ?

2.153. B UUIMHAPUYECKUI KOHJIEHCATOp BBOOAT JUIMHHbIMA
HUJIMHAPHYECKAN CJIOI QUINIEKTPUKA ITPOHUILAEMOCTH €, 3alfOJIHAI0-
IIUIf MPAKTHYECKU BECh 3a30p Mexay oOknankamu. CpegHuit papuyc
o6kiaiok R, 3azop Mexmy Humu d, npuuem d << R. O06knaaku
KOH/IEHCATOpA IOJIKJIF0YEHbI K MCTOYHUKY [TOCTOSIHHOIO HaIpsiKEHUA
U. HaiiTm MORyJb 3JIEKTPAYECKON CHJIbI, BTATUBAIOILEH JANIJIEKTPUK
B KOHJEHCATOP.

2.154. KoHpieHCcaTOp COCTOMT M3 JIBYX HEIOJ-
BWXXHBIX TJIACTUH, UMEIOLIMX (OPMY MONAyKpyra
paguyca R, U pacroOJIOKEHHOH MeEXQy HUMU
MOABMXKHOMN NJIACTUHBI U3 JIUSJIEKTPUKA HPOHU-

Wo 1IaEMOCTH €, KOTOpas MOXET CBOGOIHO MOBOpa-
4yuBaTbcs BOKpYr ocu O (puc. 2.33). TonuuHa
AOABMKHON IUIACTMHBI d, 4YTO IPAKTHYECKU

Puc. 2.33 paBHO pacCCTOAHUIO MEXIY HEMOJBWKHBIMU

mnactuHaMy. KoHjieHcaTop nopnepKkuBaloT npu
MOCTOSIHHOM  HanpstxeHuu U. HaiitTm Moaysnb MOMEHTa CHI

OTHOCUTENIBHO OCH O, JEHCTBYIOMIMX Ha IHOABMXHYIO MJIACTHHY B
TMOJIOKEHNH, [NOKAa3aHHOM Ha PHUCYHKeE.

2.4. Dnexkrpudeckuii ToK

® 3akon OMa /1 HEOAHOPOZHOTO YYACTKA e
I=U,IR= (tp, -, 8’12)/R, (24a)

rae Ulz — NAJICHUEC HanpsxXxeHUd Ha AAaHHOM Yy4yacTke.

® 3akon OMa B gudpepeHumanbHoit dopme:

j=o(E+EY), (2.46)

rie B® — HanpsokeHHOCTb 1O/t CTOPOHHUX CHJL
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® Ilpasuia Kupxroda:

Yr-0, Y LR-=Y&. (248)
® MolHOCTL ToKa P M TEMIoBas MOLIHOCTL Q:
P=Ul=(p,-9,+&,)I, Q=R (24r)

® VaenbHas MOLIHOCTh TOKa P ¥ yIeJbHas TErLIoBas MOLIHOCTb ToKa Q. :
P =j{E+E"), Q= pj% 24n)

9 [110THOCTHL TOKa B MeTalie;
j=enu, (24¢)

rie . - CpeaHAs CKOpoOCTh HOCHTEJEHR.

® Yucio MOHOB, PeKOMOHMHUPYIOUIMKX 32 €[MHHULY BPEMEHH B eauHule ofbema

rasa:

A_=rn?, (24x)
r

rie r — KoappUuMeHT peKxoMOMHaUUN.

2.155. [InUHHBIA paBHOMEPHO 3apAXKEHHBIA IO IOBEPXHOCTHU

UWIMHAP paguyca a=1,0 ¢cM [OBMXKETCA CO CKOpOCTbIO U =10 mfc
BJIOJIb CBOEN Ocu. HanpsixkeHHOCTb 3J1EKTPUYECKOTO 10Jisi HENOCPEN-

CTBEHHO Yy IOBepXHOCTH nuiuHapa E =0,9 xkB/cm. Haiitu TOK,
00yCIIOBNIEHHbI MEXaHU4YECKUM [EPEHOCOM 3apAja.
2.156. Bo3gyiunbiil NUIMHIPAYECKNNA KOHAEHCATOP, MOAKIIOYCH-

HbIl K MCTOYHUKY HanpsokeHust U =200 B, norpyxalor B BEPTUKaJib-
HOM MOJIOXKEHUH B COCY/l C AUCTUIIJIMPOBAHHOM BOJOI CO CKOPOCTBIO
v =5,0 mM/c. 3asop MexJay oOKIafkaMu KoHfeHcatopa d=2,0 MM,
cpengHuil paauyc obwinagok r=50 Mm. HiMmesa B Bugy, 4to d<<r,
HalTU TOK, TEKYLUM{ MO MPOBOASLIUM IPOBOAAM.
2.157. Haiitu conpoTuBJieHUE TPOBOJIOY-

HOrO Kapkaca, wumewuiero ¢opMmy Kkyba g 7
(puc. 234), mpm BKIIOYEHUM €ro B I1Clb .
MeEXIY TOYKaMH: . J
a) 1-7; 6) 1-2; B) 1-3.
ConporusiieHue Kaxjoro pefpa Kapkaca 5
paBHO R. g
2.158. IIpu kakom compoTuBjcHuM R_ B / 4

1enoyke (puc. 2.35) CONPOTHBIIEHHE MEXTY

TOYKaMM A u B He 3aBucUT OT 4YuUCIa
A4eek?

Puc. 2.34
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2R 2R 2R 2R
4 - ] [ ]
R R R l Rr
Bo- —_————

Puc. 2.35

2.159. Ha puc. 2.36 nokaszaHa GeckOHEYHas Lellb, 0bpa30BaHHast
MOBTOPEHUEM OJHOTO U TOTO K€ 3BCHA — conpoTusneHuid R, =
=40 OM n R,=3,0 Om. Haiitu conpoTuBJICHUE MEXTY TOYKaMHK A

u B.

Puc. 2.37

Puc. 2.36

2.160. Umeercst GesrpaHuyHas 1poBo-
JIOUHAasl CETKa C KBAJPATHbIMU SAUYECHKAMU
(puc. 2.37). ConpotupneHne  Kaxjaoro
NPOBOTHMKA MEXIY COCCAHUMM Y3Iamu
pasno R,. Haittu conporusienue K
31O ceTkm Mexay Toukamu A u B.

Y ka3 aHue DBocnonb3oBarbes
NPUHIUIIAMY CUMMETPUM U CYNEprnosn-
M.

2.161. Oanoponnast cnabo NpoBOas-
llas cpefga ¢ y/AEAbHbIM CONPOTHBICHU-

€M p 3alOJIHAET MPOCTPAHCTBO MEXIY JIBYMsl KOAKCUAJIbHBLIMU
UICATTbHO NPOBOMANIMMU TOHKMMHU LUAuHapamu. Pagnycbl 1IUITUH-
npoB a u b, mpuuem a<b, gnuHa kaxnoro uununppa l. Ilpene-
Operast KpaeBbIMU thPEKTaMN, HAWTU COMPOTURIIEHUE CPEIbI MEXKITY

IHJIAHPAMM.

2.162. MetannudecKuil 1iap paguyca a OKPYXEH KOHIEHTpUYEC-
KOil TOHKOIt MeTasuimdeckoil o6onoukoil pajmyca b. IIpocrpaHcTso
MEXTy 3TUMM 3JIEKTPOJIAMM 3AIOJIHEHO OJHOPONIHOlA criabo mposoaA-
[ieit cpemoif ¢ ynenbHbIM conpotusienuem p. Haiitu conporus-
JIEHUE MEXIJIEKTPOMHOIO IPOMEXYTKa. PaccMoTpeTp Takxe Ciy-

yaii b -~ oo,
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2.163. ITpocTpaHCTBO MEXJy ABYMS NPOBOASALMMH KOHLEHTPU-

yeckuMu cdepaMy, pafMychbl KOTOpbIX @ u b (a<b), 3anoJHEHO
OHOpOAHOM cnabo npoBoAsAlled cpenoid. EMKOCTb TakOi cuCTeMbl

paBHa C. HaiiTu yaenbHOE COIIPOTHBJICHHE CPEMbl, €CAM Pa3HOCTb
NOTEHLMANIOB MexXay cdepamMy, OTKIIOYEHHBIMM OT BHEIIHETO

HalpsKEHWsl, YMEHBIIAETCS B 1 pa3 3a Bpems Af.
2164, [Ira MeTaNnMYECKUX IHapyMKa OAMHAKOBOIO paauyca a
HaxOJATCS B OJHOPOAHON cnabo MpOBOAALLEH CPeAe € YACTbHBIM

conporussienem p. HailTi COIPOTHBIIEHME CPENbI MCXKITY LLIapUKa-
MU MpPHM YCJIIOBMM, YTO PACCTOSTHUE MEXAY HUMM 3HAYMTEIILHO

Gonplie a.
2.165. Merannuyeckvit 1IapuKk panuyca a  HaxXxOOMTCs Ha

paccrosuuu I or Ge3arpaHnyHON HMIealIbHO MPOBOASIIEH MIOCKOCTH.
IIpocTpaHCTBO BOKpYr LIApUKa 3alOJHEHO OfHOPOAHOH cnabo

fpoROAsIIEil cpejoil ¢ ynelibHbIM conpoTuBineHueM p. Hailtu ana

ciydas a<<l:
a) IJIOTHOCTb TOKA Y NPOBOMAIUEH IJIOCKOCTH Kak (yHKIMIO

pacCToAHUA r OT 1UapHkKa, €CJIA PasHOCTL IIOTCHHUANIOB MEXY

HIaPHKOM ¥ IJIOCKOCTHIO paBHa U,
6) CONpPOTHBIIEHNME CPEibl MEXAY HIAPMKOM M IJIOCKOCTBIO.
2.166. /Isa JUIMHHBIX MapajuicJbHbBIX NPOBOAA HAXOAATCH B cjiabo

[IpOBOAsILEH cpefle ¢ yHeJdbHbIM COMpOTURIIEHUEM p. Paccrosnue
MeXAy OCsiMM MpPOBOJOB [, pafgnyc cedyeHUs KaxXOIOoro IHpoBOja 4.

Haiitu pns crnyvas a<<lI:
a) IJIOTHOCTb TOKA B TOYKE, PABHOYHAJICHHOIl OT OCeil MpOBOROB

Ha pacCTOAHUE r, €CJIA PasHOCTb HOTCHIMAJIOB MECXAY IPOBOJAaMU

paBHa U;
6) cONMpOTUBIIEHHE Cpefibl HA €JUHMILY JIJIMHbI [IPOBOIOB.
2.167. 3a3op Mexmy oOKJIaikaMM IUIOCKOIO  KOHJIEHCATopa

3aI10JIHEH CTEKJIOM € YAEJIbHBLIM CONMpoTUBIAEHUEM p =100 T'OM M.
Emkocts koHpeHcatopa C=4,0 B®. Haiitu TOK yreukd depes
KOHJIEHCATOp MPpU Mopayde Ha Hero Hanpspkenus U=2,0 xB.

2.168. lpa mnpoBOAHMKa IMPOU3BOJIbHOH (OPMBI HaxomaTCs B
GesrpanndHOil ogHOpPONHOI cnaGo NpoBOfsAlUel cpexe C YAENbHBIM
CONIPOTUBJICHMEM p K [HIIEKTPUYECKON NPOHHUIREMOCTBIO E.
Haiitn 3Hauenue npousselenust RC [As [JaHHOM CHCTEMBI, IJE

R — conporuBneHue cpelibl MEXAY 1IPOBoAHMKaMy, C — B3aMMHas
€MKOCTb ITPOBOAHMKOB NPU HAJMYUM CPCABI.

2.169. TIpoBOAHUK C YIENbLHBIM COMPOTUBIIEHUEM p TPAHMYUT C
AWSTICKTPUKOM MpOHULIaeMOCTM €. B Touke A y noBepxHOCTH
IPOBOJIHMKA MEKTPUYECKask UHXYKIUs paBHa D, npuyem sektop D
HarnpabJICH OT MPOBOAHWKa M COCTABJIAET YION &« C HOPMAaJIbiO K
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NOBEPXHOCTH. Haiitu MOBCPXHOCTHYK) TJIOTHOCTL 33apANO0B  HA

NPOBOJHUKE BONM3H TOYKM A M IUIOTHOCTb TOKa B IPOBOJAHUKE
BONU3MN 3TOM TOYKHU.

2.170. 3azop MeXAy IUIAaCTHHAMM IUIOCKOIO  KOHJAEHcaTopa
3alonHeH HEOMHOPOAHOI cnabo mpoBofsuied cpenoH, yaelbHas
MPOBOAUMOCTb KOTOPON W3MEHAETCA B HalpaBJEHUH, MEPHEHIANKY-

JIAPHOM IUTaCTMHaM, MO JIMHEHHOMY 3aKkoHy OT o0,=1,0 nCm/M 110

0,=2,0 nCv/M. TInowmanb Kakgoit MIiIacTHUHbI § =230 cm?, MpuHa
3a3opa d =2,0 MM. HallTH TOK 4epe3 KOHJEHCATOP NP HamnpsKEHUU
Ha Hem U =300 B.

2.171. Tloka3aTh, YTO 3aKOH [IPENOMJIEHHA JIMHUI MOCTOAHHOTO
TOKa Ha rpaHMIe pa3fena JBYX MNPOBOASALIMX Cpeld UMEET BUJ
tga,/tga, = o,/0,, THE O, U O, — [POBOAMMOCTU CpeA, &, U &, —
VI7Ibl MEXIY JIMHUAMM TOKa M HOPMAaJbl0 K IIOBEPXHOCTH pasjiena
JIaHHBIM Cpex.

2172, IBa nUIMHAPHYECKUX I[IPOBOJHMKA OIUHAKOBOIO ceye-

HUsA, HO C YAENbHBIMHU COMPOTUBJIEHUsMM p,=84 HOM M U p,=
=50 BOM ‘M npuxaTbl TOpUamu Apyr k apyry. Haiitu 3apsag na
rpaHulie pasfeyia JaHHbIX IIPOBOJHUMKOB, €CIM B HaNpPaBJI€HUM OT

NPoOBOOHMKA ] K INPOBOOHHUKY 2 TedeT TOK I=50 A.
2.173. YjaenpHass [pPOBOIUMOCTL Cpebl HU3MEHAETCA TOJbKO

BIOJIb OCM X TMO- 3aKOHYy 0=0,f(1+ax), e o,=22 BCM/M, o=
=5,0-10"* m"!. HaiiTi TUIOTHOCTb W3GBLITOYHOIO 3apsAga Cpeabl NMpu
NpoTEKaHMM TOKA MJIOTHOCTBIO j=1,00 A/M? B NOJIOXUTENBHOM

HaMpaBJIEHMU OCU X.
2174, 3aszop mMexay oOOKiIagkaMM IUIOCKOrO  KOHJEHCaTopa
3aM0JIHEH [OCEA0BATENIbHO ABYMS OUIEKTPUYECKUMU CJIOSMHU I u

2 TONmUHOM d; M d, C NPOHUUAEMOCTAMUA €, U €, U YIEIbHLIMHU
CONPOTUBIIEHUAMU p; U p,. KOHAEHCATOP HaXORUTCA MOJ NOCTOSIH-
HBIM HanpspkeHueM U, mnpudem 2J71EKTPUYECKOE TOJIE HanpaBJIeHO
or cnoa I Kk cnow 2. HailTu o — NOBEpXHOCTHYIO MJIOTHOCTL
CTOPOHHMX 3apsfIOB Ha TPaHUIE pa3[enia JUIIEKTPUYECKUX CII0EB
U YCJIOBHE, IIPU KOTOPOM ¢ =0.

2.175, Mexny mnnactuHamu ] W 2 TUIOCKOTO KOHJEHCATOpa
HaXOIUTCA HEOMHOPOAHAs ¢abo nposonsAinas cpena. Ee aquanekrpu-
YecKas NMPOHULAEMOCTh U YHEJIbHOE CONPOTUBIICHUE U3MEHAIOTCS OT
3HAUCHMH €;, p, y MNACTUHBI ] A0 3HA4YCHUN €£,, p, Y IUIACTHHBI
2. KonpeHcaTop MOAK/IIOYEH K IOCTOSTHHOMY HANPSDKEHMIO, U YEpPE3
HEro Te4yeT ycraHOBMBINUMCA TOK I OT mnactuHbl I K niacTuse 2.
Haiirn cymmapHblit CTOPOHHMII 3apsi B JaHHOW cpene.

2.176. [InuuHBIA MPOBOOHUK KPYITIOTO CEYEHWs paguyca a
CoeJlaH M3 Marepuaa, yHeJbHOE CONPOTHUBJICHME KOTOPOIO 3aBUCUT
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TOJILKO OT PACCTOSIHMA 7 [0 OCH NPOBOIHMWKA IO 3aKOHy p = afr,
me e« — nocrosHHas. Haiitu:

a) CONPOTUBIICHUE E€AMHHULILI AJIMHBI TAKOTO NPOBOAHMKA;

6) HanpsXKEHHOCTb SJIEKTPUYECKOTO IOJNA B IIPOBOJHHUKE, IIPU
KOTOpOif 1o Hemy Oyner mpoTtekaTb TOK 1.

2.177. Konpencatop emxoctu C =400 n® nogwiloyuny yepes
conpotuBieHne R =650 OM K HUCTOYHMKY IIOCTOSTHHOTO HaNpsKCHUSA
U,. Yepe3 CKOJIBKO BPEMEHM HAIIPSKEHHE HA KOHZEHCATOpE CTAaHET
U=09U,?

2.178. KoHpeHcaTop, 3allOJIHEHHbIA AUSJIEKTPUKOM C NPOHMILAE-
MOCTBIO € =2,1, Tepsier 3a BpeMs T =3,0 MEH IOJIOBUHY COOOIIIEHHO-
ro emy 3apsana. Cuurasi, 4TO yTEYKa 3apAfa MPONUCXCAUT TOJIBKO
yepes AUSNICKTPUUCCKYIO NPOKIANKy, HalTA €€ YHEeIbHOE CONMPOTUB-
JeHue.

2.179. Ilenb cocroutr u3 wucrouyHuka mnocrosuuoit 3OC & wu
MOCIEIOBATEJILHO TMOAKIIOYEHHBIX K HEMY COOpOTHBJIeHUS R u
KoHpieHcatopa eMxoctu C. BHyTpeHHee CONPOTUBIIEHUE MCTCYHUKA
npeHedpexxumMo Mano. B momeHT t=0 €MKOCTh KOHfIEHCATOpa
OpIcTpo (CKAUKOM) yMeHbImiu B n pa3. Haiitu TOK B Ienm Kak

(GYHKIIUIO BPEMEHU .

2.180. AMiepMmerp ¥ BOJNLTMETP MNONKIIOYMIIM IOCIIENOBATENbHO
K Oarapee ¢ IIC &=6,0B. Eciu napannensHo BONBTMETPY
ACHKIIOYUTHL HEKOTOPOE COMPOTUBIICHUE, TO NMOKAa3aHHE BOJIBTMETpA
YMEHBIIAECTCHA B N =2,0 pa3a, a NIOKa3aHUEC aMIEpMeETpa BO CTOJIBKO
ke pa3 yBernmuuBaetcs. Haiitu mokasanue

BOJIBTMETPaA MOCJIC TMOAKIIOUEHUA COIpO- Ry 6y
TUBJICHUS. '

2.181. Haiitu pa3HOCTH IOTEHIIMANOB / 2
@,- ¢, MEXNY TOYKaMu I M 2 CXEMBI 52 R,
(puc. 2.38), ecnn R,=10 OM, R,=20 Om, —1
€, =5B n & =20 B. BHyTpeHHHE CONpO- Puc. 2.38

TUBJIEHUSI WMCTOYHUKOB TOKa IIpeHeGpe-
XHUMO MaJbl.

2.182. [IBa mOCNEHOBATENIBHO COEAU- A
HEHHBIX OIWHAKOBBIX wucroyHuka 3SIC (-!
UMEIOT pasfIMdHbIe BHYTPEHHHME COIIpO-

TuBieHnss R, u R,, npuyem R,>R,.

HaifTu BHeEmiHee conpoTusiieHue R, npu

KOTOPOM  Pa3HOCTL . IIOTCHI(MaJIOB Ha bXS/

KJIEMMaX OJHOIO U3 MCTOYHHUKOB (KAaKOro

MMEHHO?) paBHa HYJIIO, ’\“.)

2.183. B nenu (puc. 2.39) 31C ucrou-

HUKOB TIPOMOPIUOHANbHLI KX BHYTpEeH- Prc. 2.39
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HUM conpotusiieHusiM: &=« R, ¢ — nocrosgHHas. CONpOTUBIIEHNE
POBOJIOB NpeHedpexxumo mano. Haiitu:

a) TOK B Lienu;

6) pa3sHOCTb MOTEHIIMAJIOB MEXAY TO4Kamu A u B.

s\
£\
N
60
N

L7/ =, 1 1

0 5 10 LA

Puc. 2.40

b4 ot
—A——

6, C

&, R,

| e T

Puc. 241

Puc. 242

2.184. Pesucrop ¢ CONPOTUBIIEHUEM R
M HEJIMHEHHOE CONPOTUBIIEHHE, BOJILT-aM-

nepHasi xapakTepuctuka koroporo U =ayl,
e a — NOCTOSHHAsA, COCAUHEHBI IOCIIE-
JIOBaTEJIbHO U NMOAKIIOYEHBI K HANIPSKEHUIO
U,. Hait TOK B 1ienu.

2.185. Ha puc. 240 nokaszasHa BOJBT-
aMIiepHasi  XapakKTepuUCTMKa  pa3psgHOIo
[IPOMEXYTKa [IyroBoro paspsiga. Haiitn
MaKCHUMaJIbHOE CONPOTUBIICHUE PE3UCTOPA,
COEIMHEHHOTO MOCJIEOBATEILHO ¢ IYIOM,
[IpM KOTOPOM Jyra eule OyAaeT ropeTb, €Cnu
9Ty CHUCTEMY MOAKIIOYUTL K HAIPSXKEHUIO
U,=85 B.

2.186. B cxeme (puc. 2.41) & =10B,
£,=25B, R=100M, R,=20 OM. BHyT-
HPEHHUE  CONPOTUBJIEHMS  MCTOYHMKOB
npenedbpexkuMo wMannl. Haiitu pasHOCTb
IIOTEHIMANIOB ¢, - ¢, MEXAY OOKIagKkaMu
KoHpgeHcaTopa C.

2.187. B cxeme (puc. 242) &=50B,
R,=4,0 OM, R,=6,0 OM. Buyrpennee co-
NPOTUBJIEHUE  MCTOYHUKA R =0,10 OM.
HaiiTi TOKM, Tekylue 4epe3 COIIPOTUBIIE-
HUA R, u R,.

'(JU
z
R
f a1
L
Puc. 243

2.188. C nomoLbio nOoTeHLUOMETpa (puc. 2.43) MOXHO MEHSTh
HanpspkeHue U, 1ojgaBaeMOe Ha HEKOTOphIdl npubop ¢ CONpOTHBIIE-
uueMm R. IloreHnuomerp uMeeT MJIUHY [, CONPOTUBIIEHHME R, n
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HaxomuTcss mnoj HampsokeHuem U,. Haittm 3asucumocts U (x).

Hecnegosarh OTAENBHO cmy4ail R >> R;.

2.189. Haiitu OJIC 4 BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA,
SKBUBAJICHTHOTO ABYM MapajjieIbHO COEAMHEHHBIM 3JIEMEHTaM C
OAC & wu & u BHYTPEHHMMM CONpPOTMBIIEHUAMH R, u R,.

2.190. HaiiTn 3HaYECHHUE U HaNpaBIEHHE TOKa YEPE3 PEUCTOP C
conpoTusjieHueM R B cxeme (puc. 2.44), ecnim &=15 B, &=3,7 B,
R, =10 OM, R,=20 Om, R=5,0 OM. BuyrpeHHue COMPOTHUBICHUS]
UCTOUYHUKOB IPEHEOPE)KUMO Mallbl.

o 3
—5
i NI
'——l'—(:l-——-*
& R &; K3
— I'_——D_—
Puc. 2.44 Puc. 245

2.191. B cxeme (puc. 245) &=15B, &=20B, &=25B,
R =10 Om, R,=20 Om, R,;=30 Om. BHyTpeHHue  COMPOTUBJICHUs
HCTOYHUKOB npeHebpexumo mannl. Haiitu:

a) TOK 4epe3 PE3UCTOP C COIPOTUBJIEHHUEM R;;

6) pa3sHOCTL MOTEHLMAJIOB @, - @p MEXAY TOYKamMu A u B.

2.192. HaiiTh TOK 4epe3 pe3sucTop C CONpoTUBICHHUEM R B
cxeme (puc. 2.46). BHyTpeHHHE CONPOTHBIEHUS HCTOYHHMKOB IIpeE-

HEOPEXXMMO Malbl.
c
s
A B

6

K> Ry
— +—— "1

A
Ir

Puc. 246 Puc. 2.47

2.193. Haiiti pasHOCTb IIOTEHUHATIOB @, - ¢, MEXTY 00KIaiKaMu

KoHfeHcaTopa C cxembl (puc. 2.47). BHyTpeHHUue COTPOTHBIECHUS
UCTOYHUKOB NPEHEOPEXNUMO Malbl.
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2.194. Haiit TOK uepe3 pesucrop R, ydacrka uemnm (puc. 2.48),
ecim R, =10 OM, 'R,=20 OM, R;=30 OM M mnoTeHUMANIBI TOYEK I,
2, 3 paBubl 9,=10B, ¢,=6 B, ¢,=5B.

R, R
S :}'_"
A A Y 8
o> 0
+ -
r /?2 P, 3
1 —
LT > S
Puc. 248 Puc. 249

2.195. Mexnay Toukamu 4 u B uenu (puc. 2.49) nomaepxuBaior
Hanpspokenne U =20 B. Hailitu TOK M €ro HanpaBlIeHME B Y4aCTKe
1-2, ecniu R;=5,00M u R,=10 Om.

2,196. B cxeme (puc. 2.50) HaifTH COMPOTUBIECHHE MEXTY TOY-
kamu A u B, ecim R =100 OM u R,=50 Om.

’QZ PI
g S :_ﬁ
A ) B
R, R,
_} —{ 1
Puc. 2.50 Puc. 2.51

2.197. Haiitu 3aBHCHUMOCTH OT BDEMEHM HaAIIPSDKEHUsI Ha
KonjieHcatope C (puc. 2.51) nocie 3aMbIKaHuMs B MOMEHT t=0
xmoua K.

2.198. CkOJILKO TENJNIOTHI BBIIEIWIOCH B CHUPAJIU C COMPOTHUBIIC-
HUEM R=750M npd MNPOXOXKICHUM HEpe3 HEE KOJIUYECTBa
anexrpuuecrsa ¢ =100 Ku, ecnm Tok B crniupanu:

a) nUHEHHO yObIBan RO Hyns B TedeHue At=50 c;
6) MOHOTOHHO yOBIBaJl O HYJNA TaK, YTO 4Yepe3 KaxJble

Ar=2,0 ¢ oH yMeHblIAJNCH BABOE?
2.199. K MCTOYHMKY NOCTOSIHHOTO HAIPSIKEHUS] C BHYTPEHHUM
conporupieHneM R, NONKIOYMIIN TPHM ORMHAKOBBIX PpE3NCTOpA,
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Kax/Jbtii  conpoTtusiieHUEM R,
COEAUHEHHBIX MeXHuy coboil, Kak R Je R
nokazaHo Ha puc. 2.52. Ilpu ka- o J4{J+{ J4+—o
KOM 3HAYE€HUM R TEmuoBasi MOII-
HOCTb, BbLICIIgeMasg Ha 3TOM
y4acTKe, MakcumanbHa?

2200. Y6eautbcs, 4TO pacrpe- Prc. 2.52
JEJIEHUE TOKa B HapayJiesIbHO
COEIMHEHHDBIX PE3NCTOPAX C COMPOTUBJIEHUAMU R, u R, COOTBET-
CTBYET MUHHMMYMY BBIIETIAICMOI Ha 3TOM YYacTKE TEMJIOBOMA
MOIIIHOCTH.

2.201. Akkymyrstop ¢ OIC & =2,6 B, 3aMKHYTbIii Ha BHCIIHEE
conpoTtusyeHue, naet Tok =10 A. IIpu 5TOM pa3HOCTb NOTEHIIUa-
JIOB MexAay ero mosmocamu U =20 B. HaiiTn Tennosyl0 MOUIHOCTB,
BBIICNISIEMYI0O B AKKYMYJISATOPE, M MOLLIHOCTb, KOTOPYIO Pa3BUBAIOT,
B HEM 3JICKTPUYCCKHE CHJIbI.

2202, DnekTpoMOTOpP  TIOCTOAHHOTO  TOKA  MOAKIIOUMIM K
Hanpsokenutwo U. ConpotusneHue oOMOTKM Akopst paBHO R. Ilpu
KakOM TOKE depe3 OOMOTKY MoOJjIe3Hast
MOILIIHOCTb MOTOpa OyJaeT MakcumajsbHoil? 2
Yemy ona paBna? Kakos npm stom KIIJT A
moropa? e

2.203. JlamMniouky, napasuielibHO COEHu- o
HEHHYI0O C Ppe3uCTOPOM, CONpPOTHBJIEHME 1
KOTOpOro R=2,0 OM, DOAKIIOYUIN K
ncroyHuky ¢ IIC &=15B u BHyTpeH- i
HUM corporusiienuem R;=3,0 OM. Haiitu -

MOIIIHOCTb, BBIACIAEMYI0 HA JIAMIOYKE, : 2‘ 4 4 ;,* + UJB
€CJIIM 3aBUCHMOCTb TOKA OT HampsiKCHUS ’
Ha Held wumeeT Bul, NOKa3aHHBLIA Ha Puc. 2.53

puc. 2.53.

2.204. B cxeme (puc. 2.54) R, =20 Om
u R,=30 Om. IIpu KakOM CONMPOTURIIEHUN

R, BoifenseMas Ha HEM TEJIOBasi MOILL-
HOCTb IPaKTUYECKU He OymeT 3aBUCETb OT
MasblX U3MEHEHUI 3TOTO COMPOTUBIICHUA?
Hanpspkenne mexay Todukamu A u B
MOCTOSTHHOE,

2205. B cxeme (puc. 2.55) u3BeCTHBI Puc. 2.54
R, R,, & u &. BuyTpenHue comnpo-
TUBJIEHUs] UCTOYHHUKOB NpeHebpexumo Manel. [Ipu kakoM conpoTus-
JleHnM R BblienisieMasi Ha HEM TEIJIOBasi MOIIHOCTbE MaKCUMaJlbHa?
Yemy oHa paBHa?

T




& [ ! 16,

Puc. 2.55 Puc. 2.56

2.206. Kougencatop emxoctu C=500 MxP noaxmoynnm K
HCTOYHUKY noctossHoi JC & =200 B (puc. 2.56). 3atem nepexmio-

yartesib K mepeBenu ¢ kKoHTakTa I Ha KOHTakT 2. Hajitu konmm4ec-
TBO TEIJIOTHI, BLIICAUBILICECA Ha PE3UCTOPE C CONPOTUBIICHUEM

R1=500 OM, ecnu R2=330 OM.

2207. Mexny ofkilagkaMu IJIOCKOIO KOHJEHCAaTopa IIOMELEHa
MapaJuleIbHO MM METAJUTMYecKasl IUIACTUHKa, TOJIIMHA KOTOPO#

cocTaBnseT 1 = 0,60 3a30pa Mexay obwianikamu. EMKOCTE KOHAEHCa-
TOpa B OTCYyFcTBHE MuiacTMHku C =20 8®. KouaeHcaTop HOAKIIOYU-

JIM K MCTOYHUKY MOCTOsIHHOTO HanpsokeHusi U =100 B u nuiactusky
HU3BNEKIA U3 KOHAeHcaTopa. Haiitu:

a) npupalieHue 3HEPTMU KOHAEHCATOPa;

6) Mexanu4ecKyio pabory, COBEPUIEHHYIO NPOTUB EKTPUUECKIX
CHJI TIPA M3BJCYEHUU IIVTACTHHKM.

2208. CrexnssHHAs MJIACTUHKA LIEJIUKOM 3ANOJIHSET 3a30p MEXIY
o0KJIaikaMM IUJIOCKOTO KOHJEHCAaTOpa, €MKOCTh KOTOpOro B OTCYT-
creue mnacTuHku C =20 BHP. KonaeHcaTop mOAKIIOYUIN K UCTOUHM-
Ky NOCTOSAHHOIO HampsikeHuss U =100 B ¥ ninacTrHKY M3BJICKIN U3
3asopa. HailTu npupalueHpe SHEpruu KOHJACHCATOPa M MEXaHUieC-
1 KECKYIO paboTy, COBEPILIEHHYIO HPOTUB 3JIEK-
T TPUYECKUX CWJI 0PY  M3BJICYCHMM IUIa-

CTUHKU.

2209. LInnvHApAYECKRit  KOHJIEHCaTop,
H MONKITIOYEHHBIH K HCTOYHUKY MOCTOSAHHOTO
HanpsokeHuss U, kacaerca CBOUM TOPIOM
g noBepxHOCTH BOAKk! (puc. 2.57). Paccrosinye

d Mexuy o0KyIaikaMy KOHJEHCATOpa 3Ha4M-

T TEILHO MEHBLIE HUX CPEeIHEro pajuyca.

l Haiitu BbICOTY h, Ha KOTOpPOif YCTAHOBUTCS

——  YPOBEHb BO[bl MEXIY OOKIaJiIkaMM KOHJCH-

catopa. KanunnapHbIMM ABICHUSIMU TIPEHE-
Puc. 2.57 Gpeyb.

HETHHATHHTUY IMHADH Y
M
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2210, Pajuycol OOKIIafioK cdPepuueckoro KOHAEHCATOpa paBHbI
a n b, npuuem a<b. IIpoctpaHcTBO MeXITy OOKIagKamMu 3arojiHe-
HO OIHOPOAHBIM BELIECTBOM [IMIJICKTPUYECKON NPOHMIAEMOCTH €
U YJEJIBbHBIM CONPOTUBJIICHUEM p. [lepBOHA4anbHO KOHAEHCATOp HE
3apsikeH. B MOMeEHT f=0 BHyTpeHHeil OOKJajJKe cOOOLMIIM 3apsan
q,- Haiitu:

a) 3aKOH H3MCHEHHUS BO BPEMEHU 3apsAjga Ha BHYTPEHHEH
obKnaake;

6) KONMWYECTBO TEMJIOTHI, BbIACAMBLUEHCS MPU  PaCTCKaHUU
3apsja.

2.211. OGknagkaMm koHaeHcaropa eMkocTu C = 2,00 Mx® coobiu-
¥ pa3HOMMeEHHbie 3apsagbl  g,=1,00 MKu. 3atem ofkiaaxu
3aMKHYJId 4€pe3 conpoTuniieHue R =5,0 MOMm. Haiitu:

a) 3apsj, NPOLUENIINNA 4HEPE3 3TO CONpPOTUBJEHME 3a T=2,00 c;

6) KOJIMYECTBO TEIUIOTHI, BBICIIMBLICIICA B
COTNPOTMBJIEHHMM 33 TO € BpPEMSI. R

2212. B cxeMe, I0Ka3aHHOH Ha puc. 2.58, J_——(:———L
OIUH KOHIEHCATOp 3apANUNM [0 HalPsSKCHHS c
Uy u B MOMEHT t=0 3aMKHynum Kiuod K. IC J
Haiirn: ]

a) TOK B 1enu Kak (yHKUMIO BpemeHn I (1);

6) KOJIMHYECTBO  BBYIETUBIICIHCA  TEMIIOTHI,
3das I ().

2213. Karymuka pajguyvea r=25 cM, cogepxaulad [=500 M
TOHKOIO MEAHOrO HPOBOAA, BpalLAeTCA ¢ YIVIOBOI CKOPOCTBIO ® =
=300 pag/c BOKpyr cBoeil ocu, Yepes CKOAb3sILUIME KOHTAKTHI
KaTylIKa IOJAKIIIOYEHA K OayIMCTHYECKOMY ranbBaHOMmerpy. Obiiiee
conporuBieHne Bceeit nenu R =21 OM. Haiith ynensHbId 3apsify
HOCUTEJIER TOKA B MEAU, €CIAM [IPH  PE3KOM 3aTOPMaKMBAHUM
KaTyLIKM 4€PE3 raJbBaHOMETP NPOXOaui 3apsaj q = 10 K.

2.214. Haiitu cyMMapHBIE UMITyJIbC 5NEKTPOHOB B IIPAMOM
NnpoBofe RauHbl [=1000 M ¢ TokOM I=70 A.

2.215. TTo npsmMomMy MegHOMY IpoBomy JUmHBL [=1000 M u
ceqenus §=1,0 Mm? Teuer nocTostHHLIN Tok =45 A. Cunras, 4to
Ha KaXAblif aToM Meanm NPUXOAUTCH OAMH CBOOOAHBINA 3JIEKTPOH,

HabiTi:

a) BpeMs, 3a KOTOPOE MIEKTPOH MEPEMECTUIICS OT OXHOTO KOHIIA
NIPOBOMia JO JPYIOro;

0) CyMMy 3JIEKTPUYECKUX CHJI, AEHCTBYIOLIMX Ha BCE CBOGOIHBIE
3JIEKTPOHBI B JAHHOM TIPOBOJIE.

2.216. OpHOpOAHBIH IYy4OK IPOTOHOB, YCKOPEHHBIH Pa3sHOCTLIO

norennuanos  U=600 kB, wuMeeT Kpymioc CcedeHHE paguyca

Puc. 2.58
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r=50 mm. HailTu HanpsoKEHHOCTh  JIEKTPHYECKOrOo INOJsE  Ha
MOBEPXHOCTY MYYKa U Pa3sHOCTb NOTEHLMATIOB MEXTY IOBEPXHOCTHIO
M OCbl0 My4yka npu Toke I=50 MA.

2217. Ope GonpiuMe MapajulC/ibHBIC IUIACTMHBI HAXOQATCA B
pakyyme. OpHa U3 IJACTUH CIYXUT KaToOAOM — MCTOYHMKOM
3JIEKTPOHOB, HayallbHasi CKOPOCTb KOTOPBIX TNPEHEOPEXKHUMO Mana.
3MeKTPOHHBIH [TOTOK, HANPaBICHHLII K MPOTUBOIOIOKHON MuacTu-
HE, CO3JaeT B NPOCTPAHCTBE OOBEMHBINA 3apsifi, BCIEACTBUE 4YETO
MOTEHI{MA]I B 3a30pe MEXAY NJIACTHHAMHM MEHSAETCA TO 3aKOHY
¢=ax*, e a — nonoxuTenbHas NOCTOSHHAs, X — PAcCTOSIHUE
OT kKaroga. Haiitu:

a) MJIOTHOCTH MPOCTPAHCTBEHHOIO 3apsAfa p (x);

6) TIOTHOCTHL TOKa.

2.218. Bo3nyx Mexay [AByMs TapajUiefbHbIMU NIaCTMHAaMU,
OTCTOSALMMUI APYT OT ApYyra Ha paccrosHue d =20 MM, MOHUIUPYIOT
PEHTIEHOBCKMM  M3MydeHMeM. IImomapgs  Kaxmod  IyiacTHHBI
8 =500 cM? HaiiT KOHIEHTPALMIO HOJOXKUTEIBHBIX MOHOB, €CIH
npu Hanpsbkesum U=100 B wmexpy nnactvHamMu uaer Tok [I=
=3,0 MKA, 3HaYMTENLHO MEHBINKIT TOKa HachiueHusA. [logBXHOCTD

MoHOB BO3AYXa uj =1,37 cMY®B-c) m uy =191 eMY(B-c).

2219. I'a3 MOHU3UPYIOT HENOCPEACTBEHHO ¥
2 TIOBEPXHOCTHU TUIOCKOTO 3iekTposta 1 (puc. 2.59),
OTCTOALUEIO OT 37IeKTpoda 2 Ha paccrosiHue [
Mexy 37MEKTpOAaMU NPUIIOKMNN [IEPEMEHHOE
HanpspkeHue, M3MEHSIOUIeecss CO BpPEMEHeM f
no sakony U=U;sinwt. YMeHpUiag 4acroTy
®, OODHapYXWJHM, YTO rajlbBaHOMETP G NOKasbl-
BAacT TOK TONDBKO IPH ® <@y, INE€ w; — HEKO-
TOpast rpaHuyHas dacTtora. Hailitm nopsux-
HOCTB HMOHOB, ROCTUTAOUIMX [PH 3THX YCIIO-
BUAX 2.

2.220. Bosgyx mMexpgy AByMs ONM3KO PacHONOXCHHBIMM IIaCTH-
HaMH DPaBHOMEPHO HOHHU3UPYIOT YALTPa(pHMOJIETOBBIM M3JIYUCHUEM,
OGbem BO3yXa MeXTy muactuHamu ¥ =500 cm>, Habiiogaemyrii Tok
nacoriuenuna I, =0,48 mxA. Haiitu:

a) YNUCJIO TIap HMOHOB, CO3JABAacMbIX MOHU3AaTOPOM 3a EIMHUILY
BPEMEHU B €UHULE 00DbEMa;

. 6) paBHOBECHYIO KOHLUEHTPALMIO Map UOHOB, eClu KO3pDULIMEHT
pekoMOUHAIUU WMOHOB BO3myXa r=1,67-107¢ cMm?/c.
- 2221, JInuTenbHO AeiicTBOBaBLUIMIT MOHM3ATOP, CO3/aBaBLUMiI 32
E€AVHUILY BPEMEHH B €AUHUUE O0bEMa BO3QyXa YUCIIO Map HMOHOB

7#;=3,5-10° eM™*-¢”!, 6bin BbIKTIOUEH. CyMTaA, YTO €AMHCTBEHHBIM

!
!
f
!
[
{

___..._QU

Puc. 2.59
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MpOLIECCOM TMOTEPH HMOHOB B BO3JYXE ABIISIETCH PEKOMOHUHALMA C
koappuimentom r=1,67-10"% cm¥c, mHaiitn, yepes kakoe Bpems
10CJIE BBIKIIIOYEHUSA MOHM3ATOPa KOHIEHTpALUs MOHOB YMEHBILIUTCS
B =20 pa3sa.

2222, TInockuii BO3RYIUHLIA KOHAEHCATOP, pacCTOSHUE MEXIY
mIacTuHamu Kotoporo d=50 mm, 3zapsaguiu no U=90B #un
OTKJIOYHMIIM OT MCTOYHUKA HanpspkeHus. HadTu Bpems, 3a koropoe
HaNpsKEHUE HAa KOHAEHCATOpE YMEHBINMTCA Ha 1=1,0%, umeda B
BHUAY, YTO B BO3AyXe NpH OOBIYHBIX YCJIOBHUSIX B CpElHEM oOpa3syeT-
¢ 3a eNUHUIYy BPEMEHM B eguHuile obbema 4YKCIIO Nap HOHOB

A,=5,0 emM 3¢l u yro pannoe HATPSXKEHUE COOTBETCTBYET TOKY
HACBILCHNUA.

2.223. Mexnmy JAByMsI IIJIOCKMMHM IUIaCTUHaMH KOHJIEHCATOPa,
OTCTOAL{MMHK JAPYr OT Apyra Ha paccrosHue d, HaxopuTcs ras.
Opnna u3 nIacTUH SMUTTHPYET EXECEKYHIHO V, 3JIEKTPOHOB,
KOTOpPBIE, IBUTASICh B ANEKTPUUECKOM TI0JIE, NUOHUIUPYIOT MOJIEKYJIbI
ra3a Tak, YTO KaXKfblil JIEKTPOH CO30aeT Ha E€AMHWLE JJIMAHBI I1yTU
® HOBBIX 3JIEKTPOHOB (U MOHOB). HaiiTu 3MEKTPOHHBIA TOK Y
MPOTUBOMOJIOKHON IIJIACTUHBI, IIpeHedperasg WOHU3alueld MOJIEKYJI
raza MOHaMMU.

2.224, T'a3 Mexay nNnacTUHaAMM KOHJEHCAaToOpa, OTCTOSLIIUMU JIPYT
OT Apyra Ha paccTosiHue d, paBHOMEPHO MOHU3UPYIOT yabTpaduoiie-
TOBbIM W3JyYCHMEM TaK, YTO EXECEKYH/IHO B eNUHMIlE OObema
cosaercsa #; 1eKTPOHOB. IlocnenHue, ABUTAsACH B 3JIEKTPUHECKOM
OJiE KOHACHCATOPa, HOHU3BUPYIOT MOJIEKYIIbI rasa, NIPUUYeM Kaxabiil
IJIEKTPOH CO3MaE€T HAa EAWHUIE [JIMHBl CBOEr0 MYTH 6 HOBBIX
3MekTpoHOB (u  uouoB). [lpeHeOperass uOHU3AUMEN UMOHAMU,
HaWTH MJIOTHOCTb 3JIEKTPOHHOIO TOKA Yy IUIACTHHBI ¢ GObIIMM
[OTEHIIMATIOM.

2.5. ITocToAHHOEe MarHMTHOE I10JIE,
MarneTuxkn

® MariuTHoe NoAe TOYEYHOro 3apsjga ¢, ABMXKYLLUErocs ¢ HepesaTHBUCTCKON
CKOpPOCThIO V:

B = (pofan)g[vr)ir®. @52)
® 3akon Buo—Capapa:
ap-tolitlyy  gp.tolldL 1] (2.56)
4n IR 4
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® [lupky1auus BekTopa B (B Bakyyme) u Teopema laycca:

der=poI, fnds=o. (2.58)

® Cuaa JlopeHua:
F=¢qE+q[vB]. (2.51)

® Cuna Amnepa:
dF=[jB]dV, dF=I[dl, B]. (25m)

® Cuia ¥ MOMEHT cWj, AelicTBYIOUIME HAa MarHUTHbIR Aunons p,=ISa:
F=p, 3B/dn, N-= [pm B], (2.5¢)

rne 0B/dn — npousBoaHas BekTopa B no Hanpas/eHMio AWIONA.
® DjemenTapHas paGoTa aMIIEPOBLIX CHJT NIPY NepeMELLIEHUN KOHTYPa ¢ TOKOM:

8A=1d®. (2.5%)

® Jlupkynsuus HamarHuwdesHocry I
fldr =r, (2.53)
me I' ~ Tox HamarHudeHns (MOJIEKY/IAPHbBIL TOK).
® Bekrop H n ero uupkymsauus:
H=B/s,-J,  §Hdr=], (25m)
rie I — aireGpanyeckas CyMMa MaKPOCKONHYECKUX TOKOB.

° VcaoBusa na rpaHnple pasfesia JByX MarHeTHKOB!
B, =B, H,_=H,,. (2.51)

n

® Nas MarHeTnkos, y koropbix J=yxH:

B=upH, p=l+y. 2.51)

2.225. ToucuHblil 3apAd HOBWXKETCI CO CKOPOCTBIO U =900 Mmjc.
B HexkoTOpBIi MOMEHT B TOYKE P HaNpPSXKEHHOCTH MONSA 3TOrO
sapsana E =600 B/M, a Mexay Bektopamu E u v yron a«=30°,
Haiitu vHIyKuuio B MarHuTHOIO 1nosis JaHHOrO 3apsiia B Touike P
B 3TOT MOMEHT.

2.226, Ilo KpyroBOMYy BUTKY pajamyca R =100 MM 3 TOHKOTO IpO-
BoAa Hupkyaupyer Tok I=1,00 A. Haiith MarHUTHYI0 WHAYKI[AIO:

a) B LEHTPE BUTKE;

6) Ha ocu BMTKAa Ha pacCTOsiHMM x =100 MM OT ero ueHrpa.

2227. Konbuo paguyca R =50 MM M3 TOHKOTO IIPOBOMA COTHYJH
Nno AUaMETPy NMOJ APAMbIM yriioM. HailTh MarHUTHYI0 MHAYKINIO
B LIEHTPE KPUBU3HbI MMOJYKOJel npu Toke =225 A.

118



2228. Tok I Teuer Mo mNAOCKOMY KOH-
TyPy, TIOKa3aHHOMY Ha puc. 260, me r=
=r, (1 + ¢). HaiiTn marauTHyO MHAyKUMo B
B Touke O.

2.229. Tok I TedeT MO TOHKOMY NPOBOJ-
HHUKY, KOTOpBbIi uMeE€eT BUJ I[IPaBUJILHOIO

n-YTOJIbHMKA, BIHCAHHOIO B OKPYXHOCTb
paguyca R. HailTu MarHUTHYI0O MHAYKI{UIO B
ILEHTpE JjaHHOro  KOHTypa. MHccnegosath
cryyail n- oo,

2.230. Haiitu MAarHMTHYIO WHIYKUMIC B
IfeHTpe KOHTYpa, UMEKIIEN0 BUA MPAMOY-
TOJILHUKA, €CJM ¢ro puaroHans d=16 oM,
YIOJ MEeXRy JuaroHanaMu ¢=30° u TOK
I=50 A.

2231, Tox I=50 A Teyer no TOHKOMY
3aMKHYTOMY NpOBORHUKY (puc. 2.61). Papuyc
M30THYTON uyacty R =120 MM, yron 2¢ =90°.
Hajity MarHUTHYIO HHJIVKIMIO B TOuyke O.

Puc. 2.60

Puc. 2.61

2.232. Halitu siHAYKL{MI0O MarHMTHOIO oA B TO4Yke O KOHTypa

¢ TokoM I, KOTOpslil nokasaH:

a) Ha puc. 2.62; paguychl @ u b, 3 TAKXe YTOJ ¢ HW3IBECTHHI;

6) Ha puc. 2.63; paguyc a u cropoHa b

Puc. 2.62

2233, Tox I TeyeT BAOJL JNIIMHHOM

MN3BECTHBI.

Puc. 2.63

TOHKOCTEHHO#1 TpPYyObI

pagumyca R, wuMmelonieid o Beeil JUIMHE IIPOJOJIbHYIO IPOpE3b
mupunbl k. HaliTlh HMHAYKIIMIO MarHUTHOIO IOJIST BHYTPM TpYOBI,

ecnn h < R.
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2234, Tok I=11,0 A Teuer MO MAJIMHHOMY

4 NpsAMOMY MPOBOAHUKY, CEYEHUE KOTOPOIO HUMEET
R ¢opMy TOHKOTO NOIYKONbLA paauyca R=35,0 cMm
(puc. 2.64). HailTu MarHUTHYI0 MHAYKIMIO Ha
ocu O.
Puc. 2.64 2235. Onpenenutb MarHUTHYI0 WHIYKIMIO B

Touke O, €CIM TNpPOBORHHK C TOKOM [ wumeer
BUJI, TIOKa3aHHbIN:
a) Ha puc. 2.65; 6) Ha puc. 2.66; B) Ha puc. 2.67.

?\ a
J?&. ( 7 E 0:
0
Puc. 2.65 Puc. 2.66 Puc. 2.67

Panuyc M30rHyTOil YacTH NpPOBOAHMKA paBeH R, mIpaAMONUHEii-
HbIE YYaCTKM NPOBOAHKKA OYEHb JJIMHHBIE,

2.236. OnuHHBIA MPOBOAHUK C TOKOM
I u3or"Hyr, Kak IIOKa3aHo Ha puc. 2.68.
Paccrosinue a usBectHo. Hailtu marHur-
HYI0 MHAYKUMI;

a) B Touke I; 6) B TOUKE 2

2237. JnuHHbIA NPOBOAHUK C TOKOM
I=50 A u30rHyr MOX IPSIMBIM YIJIOM.
Haiitu MarHUTHYI0O MHAYKIMIO B TOYKE,
KOTOpasi OTCTOUT OT IUIOCKOCTU ITPOBOJHU-
Ka Ha /=35 cM » HaxoquTcs Ha IlepreH-
IUKYJIApe, [MPOXOOAILLIEM YEPE3  TOYKY
n3runba.

2.238. InuuHBIE TIPOBO C TOKOM [
U30THYT IOJ NpAMbIM yriaoMm. Haiitu mar-

}7 HUTHYI0O MHIOYKUMIO B Toukax I u 2,
S, HaxOALIMXCsA Ha OMCCEKTPUCE 3TOTO YyIiia
d Ha paccrosHUM [ OT TOYKM wu3ruda
v, (puc. 2.69).
7 2239, HaiiTu MarHUTHYI0 UHTYKLUIO B

Touke (O, €ecly TMNPOBOAHUK C TOKOM
Puc. 2.69 I=8,0 A uMmeeT BUj, MOKa3aHHDI:
a) Ha puc. 2.70; 6) na puc, 2.71.

Papnyc u30rHyTOM YacTH IPOBOAHMKA R =100 MM, MpsiMOJIUHEI-
Hbl€ Y4aCTKU NPOBOAHUMKA OYEHb JJIMHHBIC,

Puc. 2.68
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A

Pras
Ve
z
Puc. 2.70

2240. Tox I Teuer IO RIUH-
HBIM MPSIMBIM TIPOBOJHNKAM, KOTO-
phbIE€ TOAKJIIOYEHBI K JABYM TO4YKaMm
OHOPOJHOIO TIPOBOAHUKA, HMEH-
IIero BHJ KOonblla paguyca R
(puc. 2.72). HaiitTu  MarHUTHYIO
HHAYKUMIO B TOo4Ke O.

2241. Onpenenutb  WHIYKLMIO
MAarHuTHOTO 110N TOKA, paBHOMEp-
HO pacIlpeREIEHHOIO:

a) MO IUJIOCKOCTH C JIMHEHHOMH

MJIOTHOCTBIO 1

Puc. 2.71

Puc. 2.72

6) NMO ABYM MapayjieIbHbIM MJIOCKOCTSM C JIMHEHHBIMH MJIOT-

HOCTSIMH 1 u -1i.

2.242, OpHOpPOAHBIN TOK TJIOTHOCTH j TEYET BHYTPM HeEOrpaHH-

YEeHHOM TITaCTHHBI TOJMIMUHGLI 2d MapajiesIbHO €€ IMOBEPXHOCTH.
ITpeHeGperas BAMSAHUEM BENIECTBA IUIACTUHBI, HalTH MHAYKLIMIO

MAarHMTHOTO TOJIA 3TOrO TOKAa KakK (PyHK-
LU0 PacCTOAHUA X OT CPENHEH IIJIOCKOC-
T TDIACTHIHBI.

2243, TlocrosivHbifi TOK I Te4deT WO
JJTAHHOMY MPOBOAY M [aJiee pacTeKaercs
paguanbHO-CUMMETPUYHO [0 MPOBOAA-
et  NUIOCKOCTH, IEPNEHAUKYNSIPHON
npopony. Halith MHOyKIMI0O MarHUTHOrO
MOJIA BO BCEX TOYKaxX IMPOCTPAHCTBA.

2244, Tox I reder MO JIUHHOMY
MPOBOJY ¥ 3aT€M paCTEKaeTCss PaBHO-
MEPHO IO BCEM HAMpPaBICHUAM B OHO-
ponHOi mposopsAuiei cpeae (puc. 2.73).
Ilpenebperas BnUsAHMEM BeElleCTBa Cpe-

Iy

Puc. 2.73
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Zibl, HANTH MHOYKIIMIO MATHUTHOTO TONA B TOYKE A, OTCTOSALUEH OT
Touku O Ha pacCTOSAHUE r IOf yrioM U.
2.245. Umeercst Kpyropoid BUTOK ¢ TOKOM [. Haiitu wnurerpan

fodx BIONb OCH BUTKA B Opeaesax OT -0 0 +oo.

2246. Tlo npsiMmoMmy [IpOBOMY, paauyC CEYEHHUA KOTOporo R,

TeYeT TMOCTOsIHHBIA TOK mnyjoTtHocTu j. IlpeneOperast BimMsiHUEM
BEIIECTBA MPOBOMA, HAWTH WHIYKIIUIO MarHUTHOTO MOJis 3TOI0 TOKA
B TOYKE, MONOKEHUE KOTOPOH OTHOCUTENBHO OCM IPOBOAA Ompeje-
JseTcA PafuyCoOM-BEKTOPOM I.

2.247. BuHyTpM UIMHHOIO NOpAMOro MPOBOA2 KPYIJIOr0 CEeYECHUs
MMeeTCA JUTMHHAsA Kpyrnas HUIMHAPUYECKas I110JI0CTb, OCh KOTOPOI
napajuiesibHa OCH MpPOBOJA M CMELLEHA OTHOCHUTEILHO NOCJIE/HENR

Ha paccrosuue 1. 1o nmposojy TedeT NOCTOSHHBLIA TOK IUJIOTHOCTH
j. IpeneGperas BIAWSHHMEM BEIECTBA IPOBOAA, HaWTW MHAYKIIHIO
MarHuTHOTO MOJis1 BHYTPU IIOJIOCTH.

2.248. HaiiTu NJIOTHOCTH TOKA Kak (PYHKIMIO PACCTOAHUA I OT
OCH aKCHAJIbHO-CUMMETPUYHOTO NapajIeIbHOTO MOTOKA SHEKTPOHOB,
€ClM MHIYKIIAST MArdUTHOTO TOJsi BHYTpU 1noToka B=br% e b
U a — TONOXWUTEJIBbHBIE NMOCTOSHHBIE,

2.249. OpHOCHOWHbBIH CONIEHOU MMEET JJIUHY I, panuyc ceHeHus

R v u4mcio BUTKOB Ha eguHMLY [AnuHbl n. HailTu uHayknuw
MAariMTHOrO TIOJIS B IIEHTPE COJICHOMAR, €CJIM TOK B OOMOTKe

pasen I.
2250. InuuHblil cOJleHOU KMMEET pajiuyC CceueHuss R U n

BUTKOB Ha eQMHUILY JUIMHbI. [Io Hemy Te4yeT NOCTOSIHHBIA TOK 1.
Haitn uHRYKUHIO MarHUTHOIO NOAA Ha OCH KaK (PYHKLHIO KOOpHH-

HaThl X, OTCYUTBHIBAEMOI BJIOJb OCH COJIEHOWAA OT €ro Toplia.
H306pa3suts npumepHsblii rpadux 3aBUCHMOCTU MHAYKUMU B oT
otHouieHus x/R.

2251, O6MOTKOU [JIMHHOTO COJICHOMJA C paJMyCcOM CCYCHUS
R=2,5 cM CyXuT TOHKas JNEHTA-TIPOBOAHMK MIUPUHBI k=50 cM,
HaMOTaHHasA B O[UH CJIOW npakTu4ecku BIUIOTHYIO. Ilo neHre tever
Tok I=5,0 A. HaitTu MHIYKUMIO MarHUTHOIO TOJs BHYTPM U BHE
COJIEHOMA KaK (PYHKIHUIO pacCTOSIHUA r OT €ro OCH.

2.252. Ha pepeBsHHBIA TOPOMJ MAaJIOTO MOMEPEYHOrO CEYeHUs
HAMOTAaHO paBHOMepHO N =2,5-10° BUTKOB MpOBOAA, MO KOTOPOMY
teyeT ToK I. HaliTh OTHOLIEHME 1 MArHUTHOI MHIYKUMU BHYTPU
TOpOMJa K MHAYKIMH B €r0 IIEHTpE.

2253, Tok I=10 A TeyeT MO NNMHHOMY HPSAMOMY NPOBOIHUKY
Kpyrnoro ceyenus. IlpeneGperas BAMAHUEM BEIIECTBA MPOBOIHHUKA,
HATH MarHUTHbLIM IOTOK YEPE3 OJHY M3 IOJIOBUH OCEBOIO CEYEHUS
NPOBOAHUKA B PacyeTe Ha CAUHMILY €ro JJIMHbI,
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2254, Umeercss gnuHHON coneHoumpy ¢ TokoMm 1. Ilnoujapge ero

MOTMEpPEYHOro cedeHust §, YMUCIO BUTKOB Ha €IMHMIYY MJIMHBI n.
HaliT MarHUTHBIA MOTOK HEPE3 TOpel, CONEHOUJA.

2255. Ha puc. 2.74 nokasan
KOJIBIIEBOI COTIEHOUN MPAMOYTOJIb-
HOro cedyeHusi. Hality MarHuTHbI
TIOTOK 4epe3 ITO CEYEHMsi, ECNU

TOK B obmoTtke I=1,7 A, nonHoe
4yucno BUTKOB N =1000, oOTHO-
LIIEHWME BHELIHEr0 JauaMeTpa K
BHYTpEHHeMY n =16 U TONIUHA
h=50 cMm.

2.256. HaiiTm MarHuTHbIE MO-
MEHT TOHKOTO KpPYIOBOIO BUTKa C
TOKOM, €CJIM pajiuyc BUTKa R =
=100 MM U MHOYKIIUSA MarHur-
HOro TMOJisL B €ro 1eHTpe B=
=6,0 MxTa.

2.257. BhIUucauTh MarHuTHBIN
MOMEHT TOHKOIO IpPOBOJHMKA C

ToKOM I=0,8 A, NIIOTHO HABUTOIO
Ha MnoJoBuHY TOpa (puc. 2.75).

HuameTtp ceyeHus Topa d =5,0 cM,
4uciao BUTKOB N =500.

2.258. Toukwnit nposon (c u30-
nanuei) obpasyer MJIOCKYIO CHU-
panb u3 N =100 MIOTHO pacrnosio-
KEHHBIX BHUTKOB, IO KOTOPbIM
teder TOK I=8 MA. Panuycw
BHYTPEHHETO ¥ BHELIHEr0o BHUTKOB
(puc. 2.76) paBHbI a =50 MM, b=
=100 mm. HaiiTu:

a) MHOYKUMIO B MarHuTHOrO
Mo B LEHTPE CIHpan;

6) MarHUTHbBI# MOMEHT Cupa-
74 1IpM JaHHOM TOKE.

/ h

Puc. 2.74

Puc. 2.75

i

Puc. 2.76

2.259. PaBHOMEDHO 3apsHKEHHOE 3apsAfi0OM ¢ TOHKOE HENPOBOAd-

l€€ KOJIbLIO MACChI m BpallaeTcst ¢ GONBLUIO YITIOBOM CKOpPOCTHIO
BOKpYT CBOCH{ OCHM BO BHEHUIHCM OIHOPOJHOM MAarHUTHOM IIOJE C

uHAykiuen B. HaliTu yIJioByl0o CKOpPOCTH IpEHeccHd ', eciim OCh
KONbila COCTaBJAAECT HEKOTOPBI yros ¢ BEKTOpoMm B.
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2.260. Henposopsitiuif TOHKMEi AMCK paguyca R, paBHOMEPHO
3apsKCHHBIA C OHOM CTOPOHBI C ITOBEPXHOCTHOM IIOTHOCTLIO O,
BpalaeTcs BOKPYT CBOEH OCHM ¢ YIVIOBOH CKOpPOCTBIO . Haiitu:

a) MHOYKIHUIO MArHUTHOIO TIOJNIS B LEHTPE JHUCKa,

6) MarHUTHbIA MOMEHT JIMCKa.

2.261. Henposogsainas cdepa pagmyca R =50 MM, 3apsbKeHHas
pPaBHOMEPHO ¢ TOBEPXHOCTHOM IUIOTHOCTBIO o =10,0 MEK/m?,
Bpal[aeTCs ¢ YIJIOBOM CKOPOCTBIO @ =70 paf/c BOKPYT OCH, IIPOXOsi-
e yepes ee ueHTp. HalTH MarHUTHYI0 WHAYKHHIO B IIEHTpe
ccepnl.

2.262. 3apsii ¢ PaBHOMEPHO pacHpefiesieH o 00beMy OTHOPOA-
HOIO IlIapa Maccbl m W paauyca R, KOTOpbIA Bpailaercs BOKPYT
OCH, TPOXONALIEH 4Yepe3 €ro UEHTP, C YIIOBOl CKOPOCTHIO ®.
HaiiT COOTBETCTBYIOLIUNA MArHUTHBLIA MOMEHT U €ro OTHOILCHUE
K MEXaHMYECKOMY MOMEHTY.

2.263. InUHHBIA  JOU3NEKTpPUYECKUW  LUIUHAP paguyca R
CTATHYECKM TMOJIIPU30BAH TaK, YTO BO BCEX €0 TOYKAX NOMAPHU30-

BaHHOCTL P oo r, e * — paccroguue oT ocu. Llunuuap npusenn

BO BpallleHWe BOKPYT €ro OCH C YIJIOBOM CKOpocThio . Haritn
MHIYKIMI0O MarHUTHOTO II0JIA Ha OCU HUJIMHADA,

2.264. [lpa mpoTOHA [ABWXYTCA MNapajuleibHO JApYyr HApyry ¢
OIMHAKOBOI CKopocTbi0 U =300 kM/c. Haittn oTHOLUIeHME cunl
MATHHUTHOTO M 3JICKTPUYECKOrO B3aUMOICHCTBHS NaHHBIX IPOTOHOB.

2.265. Haiftn MOIynb 1 HaNpaBJICHUE CUIJIBI,
RCUCTBYOMIel HA ERUHULYY MJIMHBI TOHKOTO
‘ NpoBOAHMKA ¢ TOKOM [=80 A B TOuke O,
o €CJIU TIPOBOJHMK M30THYT, KaK I0OKa3aHO:
Puc. 277 a) Ha puc. 277, u pagMyc 3aKpYIJICHUs
R =10 cMm;
>— 6) Ha puc. 2.78, u paccTosHME MEX]TY [IJIMH-
0 / HBIMU MapajsieIbHLIMU JIPYT APYTY ydacTKamu
npopogHuka [ =20 cM.

2.266. IBa JNMHHBIX NPAMbIX B3aUMHO Iep-

Puc. 278 NEHAUKYJISADHBIX MPOBOAA OTCTOSAT JPYr OT

JIpyra Ha paccTosgHue a. B kaxjnom npoBoje

tedueT ToK I. Haiitm makcumanbHOE 3HAaUEHHE CHJIBI AMMepa Ha
€AVHUILY JUIMHBI ITPOBOa B 3TOIl CUCTEME.

2.267. Katymuky ¢ Tokom I=10 MA nomecTwsiu B ONHOPOIHOE
MAar"duTHOE MOJIE TaK, YTO €€ OCh COBMajga C HAMPABJIICHUEM IIOJA.
O6MOTKa KaTyLUKW ONHOCNIORHAas W3 MEJHOrO NpPOBONa AUAMETPOM
d=0,10 MM, pagumyc BUTKOB R=30 MM. IIpu KakoM 3HadeHUH

HHIYKIMH BHEHIHEr0 [ONsA OOMOTKa KaTYIIKA MOXeT GObITh
pasopBana?
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2268, ConeHong ¢ TOKOM I W YWCIIOM BUTKOB B Ha €AUMHHILY
IJIMHBI HAXOJMTCA B AKCHAJIbHO-CHMMETPHYHOM MarHUTHOM IIOJIE,
OChb CHMMETPHM KOTODOTO COBIIafacT ¢ OCHI0 coneHoufpa. Haiiti
MOIYnb Cuibl, JAcHCTBYIOLIEHf Ha COJIEHOMJ, €CIM MAarHuTHhIE
TIOTOKHM, BXOAAILMII ¥ BBIXOAsLIEH yepe3 TOPIbI COJNEHOUAA, PaBHbI

o, u &,
2269. Imeerca JJIMHHBINA  COTIEHOMA, Y KOTOPOro pajgnyc
R=30 MM ¥ YMCJIO BHUTKOB Ha €JUHHMLY IJIMHBI 71 =20 eml. C

Kakoifi MarHUTHOM CUJIOM oOfHa NOJIOBMHA 3TOr0 COAEHOUAa
HeiicTByeT Ha JPYTYI0 TIOJIOBHHY, €Ciid TOK B conenomue =13 A7
2276. Menupiii  1npoBOf ceyeHueM §S=

=2,5 MM%, COTHYTBIf B BHJE TpEX CTOPOH
KBajpaTta, MOMXET [OBOPAYUBATLCS  BOKPYT
rOpU3OHTAILHOHK ocu OO0’ (puc. 2.79). Ilposog
HaxOQUTCA B OAHOPOJHOM BEPTHUKAJIBHO Ha-
NpaBIeHHOM MarHutHoM morne. Hafttu ungyk-
IIMIO TONSK, €CAY NPH NPOITyCKaHMU 110 AAHHO-
My IpOBOZYy TOka I=16 A yrom OTKIOHEHUS
¥ =20°. .

2.271. 3aMKHYTBIi KOHTYp ¢ TOKOM [
HaXOAUTCA B NOJIE MIIMHHOIO NPAMOIQ NPOBOJ-
HuKa ¢ TOxom f,. IInOCKOCTL XONTypa TeprieH-
QUKYNsspHa TNIpAMOMY TnpoBoaHuky. Haiitu
MOMEHT CHUN AMIIepa, ACHCTBYIOIIIMX Ha 3aMKHYTBIA KOHTYp, €Ciiu
OH MMEET BUA:

a) Kak Ha puc. 2.80; 6) kak Ha puc. 2.81.

HeobGxopumble pasMepbl CUCTEMBI yKasaHbl Ha PHCYHKE.

Puc, 2.79

Puc. 2.80 Puc. 281

2272. YKpemIeHHyl0 Ha KOHIE€ KOPOMBICIA BECOB HeGOJIbLIYIO

KaTymky K ¢ 4uciaoM BUTKOB N =200 IIOMECTHJIM B 3a30p MEXIy
nonwcaMu  marauta  (puc. 2.82). IInomanb cedeHMs KaTyIIKK
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. $=10 cM?, anuHa fieya
OA xopombicna [=30 cM. B

N 2 OTCYTCTBME TOKA 4Y€pe3 Ka-
TYIIKYy BeChl YPaBHOBELLUEHBI.
0 Hocme TOrO Kak dYepe3 Ka-

K G

A
TYILIKY ITyCTHIIM TOK [ =22 MA,
JUI BOCCTAHOBJIEHMS PpaBHO-
BECHs NPHUIIOCH HU3MEHUTD
S5 rpy3 Ha daile BECOB Ha

Am =60 mr. HalitTu MMOyK-
Puc. 282 LMI0O MAardHUTHOrO TOJNA B
MecTe HaXOXIEHMA KaTylLUKH.

2.273. KeasipatHast paMmka ¢ tokoM I=0,90 A pacrnionoxena B
OIHOM IJIOCKOCTH C JIMHHBIM NPSAMBIM IPOBOJHMKOM, II0 KOTOPO-
My TeuyeT ToK [;=5,0 A. Cropona pamku a =80 cMm. Ilpoxopsmias
yepe3 CepefUHBbl MPOTUBOMONOXKHBIX CTOPOH OChb PaMKM Iapajuielib-
Ha TIIpOBORY M OTCTOMT OT HEI0 Ha pacCTOAHUE, KOTOpoe B
n =15 pasza Gosnblite cTopoHbl paMku. Haiitu:

a) aMIepoBy CWITy, ACHCTBYIOILYI) HAa DPaMKY,;

6) MexaHM4ecKyl0 paboOTy, KOTOPYI0 HYXHO COBEPIUMTbL IpH
MEJIEHHOM TOBOPOTC pPaMKU BOKpPYr ee ocu Ha 180°.

2274, [Isa napajiefibHbIX JIIMHHBLIX MpoBofia ¢ TokoM I=6,0 A
B KaKIOM (TOKM HamnpaBJieHbl B ONHY CTOPOHY) YAANUIU APYT OT
Jpyra Tak, 4YTO pacCTOSTHME MEXIy HMMU cTano B 1=2,0 pasa
6onbiue nepBoHauadbHOro, Kakyio paGoTy Ha €QUHMLY JJIUHDI
IIPOBOJOB COBEPLUMNM IIPH 3TOM CHJIBI Ammepa?

2.275. IBa QIMHHBIX NapajlesbHbIX TPOBOXa C NPEHEOPEXUMO
MaJIBIM CONPOTHBJCHUEM € OJHOTO KOHIIAa 3aMKHYTBHI Ha CONPOTHB-
Jenue R, a ¢ JAPYroro KOHHA MOAKIIOYEHb! K UCTOYHUKY NOCTOsH-
HOTO HanpsokeHusi. PacctossHe Mexay OCAMM  [POBOJOB B
1 =20 pa3 Gonplne paguyca cedeHus Kaxaoro nposopa. [Ipum kakom
R cuna B3anMONENCTBUS MEXIY HNpPOBOAaMU OOpaTUTCS B HYJb?

2276, TlocTosiHHbI# TOK I=14 A Teder Mo MINHHOMY OPSIMOMY
NPOBOIHUKY, CEYEHME KOTOPOrO MMeEET POPMY TOHKOTO INOJNYKOJIblia
paguyca R =50 cm. Takoil e TOK Te4YeT B MPOTHBOMOJIONKHOM
HaIpaBjieHUM [10 TOHKOMY TIPOBONHMKY, PacIoJIOKEHHOMY Ha "ocu"
NEPBOro MpoBogHMKa (To4yka O Ha puc. 2.64). Haiity cuny maraut-
HOIO B3aMMOJEHCTBUS JaHHBIX IPOBOJHUKOB Ha €AMHMILY MX JUINHBL.

2.277. BHyTpH [JIMHHOTO IIUIMHIPUYECKOTO COCyNa pajuyca a
TapajuIeNIbHO €r0 OCH PaclioyIOXeH MPOBOMALLMI CTEPXKEHDb pagmyca
b ¢ TOHKOH wm3oAsiLMeEd. PaccrosHne Mexmgy ocAMU CTEPXHA U
cocyna pasno I. Cocyn 3anoyIHIUNM 3JIEKTPOJINTOM M IYCTWIH BHOJb
ocu TOK I, BO3Bpamjamomiics oOpatHO 1o crepxHo. Halitn
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MOOYJb W HaIpaBJIEHUE MAarHUTHOH CHJIbI, M
JNEHCTBYOLLUECH Ha €OVMHMIY NJIMHBI CTEPXKHA. a b
2278. o paByM [JIMHHBIM TOHKHM Hapai-
AEJILHBLIM NPOBOAHKUKAaM, BHJI KOTOPBLIX IOKa3aH
Ha puc. 2.83, TekyT mocrosaHHbie Toku I n I,. A T
Paccrossume Mexjay NpOBOAHMKAMM 4, UIMPHHA 4
npasoro npoepoaHuka b. Mmesa B BuUAy, 4YTO 00a
MPOBOJIHMKA JIEXAaT B OOHON MJIOCKOCTHU, HaWTH
CHJIy MarHUTHOTO B3aMMOJAEICTBUA MEXAY HUMU —
B pacyere Ha €AWMHULY MX AJIAHBI. Puc. 2.83
2.279. CucremMa COCTOUT M3 [BYX Mapaneiib-
HBIX APYT APYTY IJIOCKOCTEH ¢ TOKaMM, KOTOpPbIE
CO3al0T MEXJIY IUIOCKOCTAMHM OJHOPOAHOE MAarTHWTHOE IIOJIE ¢
nHaykuuein B. Bae 3T0if 0611acTM MarHWTHOE II0JIE OTCYTCTBYET.
HaiitTy MarduTHyio cuiny, neucmylomy}o Ha eNVHUIY TIOBEPXHOCTU
K& KON IJIOCKOCTH.
2.280. ITpoBOOAILYIO IJIOCKOCTH C TOKOM IIOMECTUIIM BO BHELUIHEE
OHOPOAHOE MAarHUTHOE nolie. B pelynbrare MHAYKUUSA MarHMTHOLO
HOJisi C OJHOW CTOPOHBI IUIOCKOCTM OKas3ajach B, a ¢ pgpyroi

CTOpOHBI B,. HaliTu MarHuTHyIO Cuily, JEMCTBYIOULYIO HA €IUHUILY
NOBEPXHOCTY IJIOCKOCTM B Ciiydasix, MOKa3aHHBIX Ha puc. 2.84.
BobisicHUTB, Kyna HampaBlieH TOK B IUIOCKOCTM B KaXJIOM cCIydae.

I;

7 8; 8, 8; 8 B

I l l! !ll‘
il

a J
Puc.2.84
2.281. B 35eKTpOMarHUTHOM Ha- Vi

coce JUIA MEPEKAYKU pacruIaBiIeH-
HOro MeTajjaa y4acTok Tpyon! cC
METAJUIOM HaXOAUTCS B OXHOPOA-
HOM MarHuTHOM MOJIe ¢ MHAYKIMER 7
B (puc. 2.85). Yepe3 3TOT y4acrok
TPYObI B MEPIEHAMKYIAPHOM BEKTO- a ////
py B u ocu TpyObl Hanpasnenviu Ve s
NIPOITyCKal0T PAaBHOMEPHO paclipefie- 274
neHHbIt TOoK  I. Haiity u36kIToy-

Puc. 2.85
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HOE JaBJIEHHME, CcO3gaBaemMoe HacocoM npu B=0,10 Tn, I= 100 A
n a=20 cMm.

2282. Baonb JUIMHHOIO TOHKOCTCHHOIO KpyIJIoro LMJIMHApa
paguyca R =50 cMm teder Tok I=50 A. Kakoe naBiieHue MCIBITBIBA-
0T CTEHKM HuiuHapa?

2.283. Kakoe paBleHue UCHOBLITBIBAET OOKOBasg ITOBEPXHOCTh

JUIMHHOIO MPSIMOTO COJIEHOUJA, COAEpKallero n =20 BHTOK/CM, KOIJa
1o Hemy Tteyer TOk I=20 A?

2.284. Tok I Teder IO AJIMHHOMY OHOCIIOWHOMY COJICHOMAY,
paguyc cedeHUs KOTOporo R =355 cM. Yuciao BUTKOB Ha EIMUHHUILYY
JUIMHBI coneHonna n =15 cm~!. HaiiTu npefesbHyio ciily TOKa, IpH
KOTOpOi MOXET HACTYIIUTh pa3pelB OOMOTKHM, €CIH MpefesbHask
Harpyska Ha pa3pblB IPOBOJIOKM oOmoTkM F_ =100 H.

2.285. IInockuif KOHACHCATOp, IUIOA[(b KaXAOM IUJIAaCTHUHBI
KOTOpPOro § M paccTosHue Mexny HuMn d, MOMECTHIU B TOTOK
NPOBOASILIEI XUAKOCTH C YAEJIBHBIM CONPOTHBIIEHUEM p. KUIKOCTDH
OBIDKETC CO CKOPOCTBIO U IapayuienibHo IviactuHaMm. Cucrema
HaXOAUTCA B OJHOPOAHOM MAarHUTHOM TIIOJie C UHJyKLueill B,

npyuyeM BeKTOp B mapariesnieH NiacTMHaAM M IIepIEHJMKYJISIPEH
HalpaBlIEHUI0 MMOTOKA. IIJacTMHBI KOHJEHCATOpa 3aMKHYJIM Ha

BHelLtHee corporubiicHue R. Kakasd MOMHOCTL P BLIIENIAECTCA Ha
stoM conpotusneHun? Ilpu kakoM R MOulHOCTh P MakcumasibHa?
Yemy pasua P, 7

2.286. Bpnosnp MeQHOTO NpsAMOIo NpOBOAHMKA paguyca R =50 mmM
Tedyer TOK I=50 A. Haiitu pa3sHOCTb NOTEHIMAJIOB MEXIY OChIO
MPOBO/IHUKA M €ro MOBEPXHOCTbIO. KOHIEHTpauus 3JIEKTPOHOB
NPOBOAMMOCTH y Meau 7 =09 107 cm 73,

2.287. Hpn nsmepennn spdekra Xoina B HATPUEBOM HPOBOJIHU-
K€ HaNpsDKEHHOCTb MONEPEYHOro 1ojs okasanack E =5,0 MxB/cMm
Npy MUIOTHOCTU TOKa j =200 AfcM? W MHAYKLUM MarHUTHOTO TOJS
B=1,00 Tn. HaiiT KOHUEHTPALUIO JIEKTPOHOB MTPOBOANMOCTH U €€
OTHOLUEHHWE K KOHLEHTpPallUM aTOMOB B JaHHOM IIPOBOJHUKE.

2.288. Haiitn mNOJBMXHOCTL  JJIEKTPOHOB  IPOBOAMMOCTH B
MEMHOM MPOBOAHUKE, €Cnu npu uaMmepenuu sgpexra Xonmna B
MAarHuTHOM moJie ¢ WHOyKuued B =100 MTn Hanpsi>XEHHOCTb
MOMIEPEYHOI0  ITICKTPUYECKOTO TOJISi Y JIaHHOIO  IIPOBOAHMKA
oKasanach B 7 =3,1-10° pa3 MeHble HaNPAXKEHHOCTH NPOAOIBLHOTO
3JIEKTPUYECKOrO HOJS.

2289. HeGonbinoi BUTOK € TOKOM HAXONUTCS Ha PacCTOSHUU T
OT JJIMHHOINO MNpsAMOro IIPOBOAHKWKA ¢ TOKOM I. MaruuTtHbIi
MOMEHT BUTKa paBeH p_ . HailTm Mopynp m HampapiieHUE CHIIBI,
NEMCTBYIOIEN Ha BHUTOK, €CJIM BEKTOD P.:
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a) mnapasniesieH NpAMOMY IPOBOIHUKY;
6) HampaBJIEH IO pajiMyCy-BEKTOpPY I;
B) COBHAjJaeT MO HAlpPaBJE€HUIO ¢ MarHUTHbIM NOJiEM TOoKa [

B MeCTe pacrnONOXEHUs BUTKa.
2290. HeGonburasg KaTylika ¢ TOKOM, WMEIOIas MarduTHbId

\IOMEHT P, ,HaXOMUTCSI Ha OCA KPYrOBOrO BWTKa paauyca R, mo
koTOpoMy Teder TOK I. HaiiTu mMopyns cunbl, AeicTByiouied Ha
KATYIIIKY, €CJIM €€ PacCTOsIHUE OT IIEHTpa BUTKA PaBHO X, a BEKTOP
P, COBIMAaJacT MO HAMPaBJIEHUIO C OCbIO BUTKA.

2.291. Haiitu cuiy B3aMMOJENUCTBUA ABYX KaTylIeK ¢ MarHMTHbI-
MU MOMEHTaMH p,, =40 MA'M? u p, =60 MA-M?, eciiu ux ocu
jieKaT Ha OfHOW IMpsAMOM M PpacCTOSIHME MEXTY KaTylKaMu
{=20 ¢cM 3HAYUTENBHO MPEBLILIACT MX JIMHCHHbBIE Pa3Mephl.

2292, TlocTOAHHBIA MarHUT MMeEET (POPMY JOCTATOYHO TOHKOIO
JVMCKa, HaMarHU4YeHHOro BHOJIb €ro och. Pajuyc amcka R =1,0 cM.

OueHuTh 3HAYEHUE MOJEKYJISIpHOrO ToKa I’, Tekyuiero mo oGony
OUCKa, €CNIM WMHAYKIIMS MarHUTHOIO I10JI8 HAa OCH JUCKA B TOYKE,

orcrosiliieit Ha x =10 ¢cM OT HeHTpa, cocraBnder B =30 MxTi.
2.293. Magykuus MarHUTHOTO TOJIsi B BaKyyMe BOJIM3M IIJIOCKOM

[IOBEPXHOCTM OAHOPOJAHOIO M30TPONHOIO MAarHeTWkKa paBHa B,

npuyeM BeKTOp B cocrasiger yron @ ¢ HOpManiblO K ITOBEPXHOCTH.

MarHuTHass IpOHULIAEMOCTb MarHeTuka p. Hailttm uupykumio B’
MArHUTHOTO MOJis B MarHETUKE
BOMM3N TMOBEPXHOCTH. B
2294, Muaykuust  Mariut- //n—\
HOIO MOJi B BaKyymMe BOJIU- Uy \
34 TIJIOCKOM MOBEPXHOCTU Mar- \1
T,

4
r
HETMKA paBHa B, U BeKTOp / ¢
B cocraBnger yron ¥ ¢ HOp- <
Manbild N K MOBEPXHOCTH u
(puc. 2.86). MarnutHas npo- // /A
HUILA@EMOCTb MarHeTuKa p.
Haiitu: Puc. 2.86

a) moTok BekTopa H 4epes

MTOBEPXHOCTh Ctepbl § pagmyca R, UEHTP KOTOPOH NEXAT Ha
MOBEPXHOCTU MarHETHKa;

6) uMpKynsauMI0 BekTopa B mo kBajpaTHOMY KOoHTYpy I' co
CTOPOHOH [, PacroJIOXKEHHOMY, KaK I0Ka3aHO Ha PUCYHKE,

/

"\CO

2.295. TTocTosiHHBIA TOK I TeYeT BOOJNb AJIMHHOIO I[UIIUHAPUYEC-
KOIo IpoBOjla KPYIMIoro ceyeHusi. I[IpoBoa cjieiaH U3 napaMarHeTuka

¢ BOCIIPUMMYMBOCTBIO %. HaiiTu:
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a) TMOBEPXHOCTHBIA MOJEKYIAPHbIA TOK I' ]
6) OOBEMHBIN MOJIEKYIAPHBIA TOK Ii4.
Kak 5TM TOYKM HArpaBjeHbI HPYT OTHOCUTENBLHO Mpyra?

2296, JIMHHBIA CONEHOUN 3aMIOIHEH HEOMHOPOAHBIM NapamMarHe-
TMKOM, BOCIIPUMMYMBOCTbL KOTOPOTO 3aBUCUT TOJBKO OT PacCTOsSHUs

r 10 OCH COJIEHOMJAA Kak x=ar®, e a — nocrosHHas. Ha ocu

COJIeHOMAA MHAYKLMS MAarHuUTHOro nojs pasHa By. Haiitn 3aBucu-
MOCTb OT TF:

a) HaMarHM4YE€HHOCTH MarHeTuKa Jn);

6) TUIOTHOCTUA MOJIEKYJSAPHOrO TOKa j'(r) B MarHeTHMKe.

2297. IIJIMHHBIA COJICEHOWMJ C TOKOM HAIlIONOBMHY 3aroJIHEH

napamarsetTukom (puc. 2.87). Wzobpasuth npuMepHble Trpaduku

HHAYKIUKA B, HanpsxX¢HHO-

¢t H ¥ HaMarHu4eHHOCTH

Z J Ha Ocu COJIeHOMAa B 3aBU-
CUMOCTH OT X.

2.298. Ilpsamoit GeckoHed-

HO JUIMHHBIA TPOBOJHHUK C

ToKOM I JEXMT B TIJIOCKOCTM pasfesia ABYX HCHOPOBOASAIMX CpeN

¢ MarHUTHbIMU TPOHUUAEMOCTAMHU [, M p,. Hailtn mapykuuio B

MAarHATHOTO TIOJIA BO BCEM TIPOCTPAHCTBE B 3aBUCUMOCTH  OT

paccrosiHust r J0 mnposoga. M3BecTHO, 4TO JMHUM B saBnsorces
OKPY>KHOCTSIMM C IIEHTPOM Ha OCHM IIPOBOLHUKA.

2.299. KpyroBoil KOHTYP C TOKOM JIEKWT Ha IJIOCKON MOBEPXHOC-

TH MarHeTMka ¢ IpoHMIIaeMOCcThio u. Haiitu wmuaykumio B
MAarHUTHOIO TI0JIA B HEKOTOPOif TOYKE HA OCHM KOHTypa, €Cld B

OTCYTCTBME MarHeTMKa WHIYKIMsi B JTOif TOuke paBHa B,. 00006-
ILUTL ITOJYYEHHBIN PEe3yNnbTaT Ha BCe NOJIE.

2.300. V3BecTHO, YTO BHYTPH lllapa, HAMAarHUYEHHOTO OJIHOPOJHO
WU CTATUYECKU, HANPsHKEHHOCTb MaruutHoro nonsa H’'=-J[3, rne

J — namaramdveHdocts. FMess B Bujy 3TO COOTHOIUEHME, HalTH
WHAYKUUIO MAarHUTHOIO TIOAS B LUApe U3 ONHOPOAHOTO MAarHeTvka

¢ NPOHHLUAEMOCTHIO W, TOMEILIEHHOTO BO BHELIHEE OOHOPOIAHOE
MarHuTHOE TOJie ¢ uHaykuued B, (11pum 2TOM 1lap HaMarHuTUTCS
OJIHOPOJHO).

2301. Nmeerca  OeckOHeyHad TwlacTUHa U3 OJHOPOAHOIO
tdeppomMarneTuka ¢ HamarumyeHHocTb0 J. Haiitn Bekropnl B u H

BHYTPU M BHC [UIACTHHDI, €CIN BeKTOp J HampasjeH OTHOCUTENLHO
TMOBEPXHOCTH IJIACTUHBI;

a) MEepNEHAUKYNAPHO; 6) INnapaanenLHo.

&)

Puc. 2.87
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2302. Ha mMOCTOSHHBIA MAarHut, WMELMA GopMy TOHKOIO
uuaMHipa quunbl =15 cM, HaMoTanu paBHomepHO N =300 BuTkOB
npopoxa. Ilpu mnpomyckanum no Hemy Toka I=3,0 A nosme BHe
MarHuTa ucdesno. Haiitu xospuurtusHyio cuny H, Marepuana

MarHura.
2.303. TIocTOssHHBI MarHUT UMEET B KOJbIia ¢ Y3KUM 3a30pOM

MexTy nomocamu, CpegHuit aguamerp konbua d =20 cM. IHupuna
3azopa b=2,0 MM, WHIYKUMS MarHUTHOTO mNoiIA B 3asope B=
=40 MTa. [lpenebGperasg paccesHUEM MAarHMTHOIO HOJA Ha Kpasix
3a3opa, HafiT MOJIyJ/lb HaNpsDKEHHOCTH MarHUTHOTO 0N BHYTPU
MAartura,

2304, TlocrosinHbiA MarHyT MMEET BUJ
KOAblla ¢ Y3KMM IIONIEPEYHBIM  3a30pOM 71
mmpunbl  b=25 mM. Cpepnnit  paguyc /
Konbna a =5,0 eMm. OcraToudass HaMarHH4yeH- Ty
HOCTb Marepuasia MarHuTa J,=1000 KA/M,
€ro  KO3pUMTHMBHass cuina  H_ =25 gkA/M.
Cuwnras, 4yro 3asucumocts J (H) Ha y4yacTke
or H, po nyna (puc. 2.88) ABnAeTCs NMHEN-

HOf W pacCesiHMsI MAarHUTHOIO MOJisl Ha -
KpasX 3a3opa HeT, HaWTH MHAYKIKIO Mar- / H; 0 H
HUTHOTO II0JISI B 3a30peE.
2.305. Ha >xene3HoM cepiedYHUKE B BHjE
Puc. 2.88

TOpa CO CpeRHUM paauycoM R =250 mm
nMeercss OOMOTKa € YMUCJIOM BHUTKOB N =
=1000. B cepneyHnke cpesaHa nolepedHass Ipope3b UWIHPUHBI
b=1,00 mm. TIpu TOKe I=085 A 4epes OOMOTKY WHAYKINA
MarHUTHOTO Nojs B 3a3ope B =0,75 Ta. IlpeneGperas paccessHUEM
MarHUTHOIO I0JIs Ha KPasix 3a30pa, HaliT! MarHuTHY1O NpOHUIIae-
MOCThL >KENE3a B 3TUX YCJIOBHUSAX.

2306. Ha puc. 2.89 nokazaHa OCHOBHasl KpuBasd HaMariu4usa-
HUS TEXHUYECKHM UMCTOro xefieda. [IOCTpOUTE ¢ TOMOLILBIO 3TOTO

rpagpuka KPHBYHO 3aBUCUMOCTM MAarHWTHON INPOHUIIAEMOCTH | OT
HanpspkeHHOCTH H marnutHoro nons. IIpu kakom sHauenuu H
MakKcHMMasibHO? YeMy paBHO M. 7

2.307. TOHKOE >KEJNE3HOE KONbLO CO CPEHHM IMAMCTPOM
d =50 cm necer na cebe o6MoTKy U3 N =800 BUTKOB ¢ TOKOM
I=30A. B konbue WMMeETCa IIONEpedHas I[IpOpe3b IHNPHUHBI

b=2,0 mm. IlpeneGperasi paccesHueM MarHUTHONO NOJA Ha Kpasix
3a30pa, HalTH C NOMOUILIO0 puc. 2.89 MarHUTHYIO JIPOHHIAEMOCTD
Keje3a B ITUX YCIIOBHSX.
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Puc. 2.89

2308. [InuHHbIN TOHKMH CTEPXKEHb U3 MapaMarHeTuka ¢
BOCOPUMMYUBOCTBIO ¥ ¥ [JIOILAAbI0 MOIEPEYHOro cedeHus S
paCHOJIOKEH BIAOJIb OCH KaTylUKH ¢ TOKOM. OOUH KOHEL, CTEpXH:A
HaxXOMUTCSl B IICGHTPE KATYILIKHW, IJIE WHAYKLUS MArHUTHOTO 110
paBHa B, a napyroit KOHel, — B 0O0JacTH, A€ MarHUTHOE II0JIE
npakTuyeckd OorTcyrcTByeT. C KakKo# CcUJIOR KaTrylllka AEHCTBYET Ha
CTEPXKEHDb?

2309. B ycraHoBke (puc. 2.90) u3amepsior
C [OMOILBIO BECOB CUJIY, ¢ KOTOPOI Iapamar-
HUTHBIHA apuk o6bema V=41 mm® npursaru-

BaeTCst K IOJIIOCY JNeKTpoMarHuTta M. Wnayk-
LUHA MAarHUTHOIO 07 HA OCH IOJIIOCHOIO

HAKOHEYHMKA 3aBUCHT OT BBICOTBI X Kak
B =B,exp(-ax?, e B,=1,50 Tn, a =100 m"2.

Haritu:
M a) Ha KakoOif BbICOTE X, HalO NOMECTUTDH
. LIAPUK, YTOOBI CHJla TIPUTSKEHUST Obllla Mak-
Puc. 2.90 CUMaJbBHOIM;
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6) MarH¥THYI0  BOCIPMMMYMBOCTL  IlapaMarHeTHKa,  €CiH
MaKcuManbpHasa cwia nputsxenus F,. =160 mxH.

2310. HeGonpuioil 1mapuk ob6bemMa V U3 napaMarHeruka c
MarHUTHON BOCIHPUMMUMBOCTLIO % MEIJIEHHO MEPEMECTUIIN BHOJIb
OCHM KaTYILIKU C TOKOM M3 TOYKHU, TRE MHAYKIMS MardHUTHOIO IOJIs
paBHa B, B oOnacTh, IIe MarHUTHOE II0JIE NPAKTUYECKH OTCYTCTBY-
er. Kakyro npu 3ToM coBepuiuny paboTy NPOTUB MarHUTHBIX CM1?

2311, JInuHHBIA IPAMONA COTIEHOU, COMlED-
Kalluif n BUTKOB Ha €AMHMILY JJIMHEL, MOTpy-
3UJIM HATOJIOBUHY B fapaMarHUTHYIO OKUJ-
koctb (puc. 2.91). HaiiTy MarHuTHyIO cuiy,
JEACTBYIOIIYI0 Ha EQMHUIYy MOBEPXHOCTH
JKMJIKOCTH, €CJIM €€ MarHuTHas BOCHPUMMYH-
BOCTh paBHA ¥ M 4E€PE3 COJICHOMUJ TEYET TOK
I. Kyna 3Ta cuna HamnpasjeHa?

2312. KpyroBoii BUTOK pajguyca a C
TOKOM I pacIOJIOXKEH MapajuleNbHO IJIOCKOM
[ICGBEPXHOCTH CBEPXIPOBOJAHUKA Ha paccTrossHuu [ ot Hero. Haiitu
C TIOMOMIBI) METOAA 3EPKAJIbHBIX W300pakeHUil MArHUTHYIO
UHOYKIMIO B LIEHTPE BUTKAa,

2313. ToHkMiA npsAMON NpPOBOJA € TOKOM I pacnonoxeH Hap

MJIOCKOI MOBEPXHOCTBLIO CBEPXIIPOBOIHMKA Ha pacCToaHuu h oOT
nocnenHero. Hailty ¢ moOMOLIBIO METOJ A 3€PKAIBHBIX M300pakeHuii:
a) JIMHEHHYIO MJIOTHOCTh TOKA HAa IIOBEPXHOCTU CBEPXIIPOBOLHY-
Ka Kak (PyHKLMIO pacCTOSIHUA r OT MPOBOJA;
6) MarHUTHYI0 CUJTy, JCHCTBYIOILYI) Ha €AUHHUIY [JIMHbI
[poBoja.

2.6. DNeKTpOMATHHUTHAA HHIAYKIUA,
YpaBuenus MaxkcBesnna

® 3akoH anekTpoMarHUTHON MHaykumn Papages:

Z--dojd:. (2.6a)
® B ciyyae coneHouaa M TOpPOMAA:
©=N®,, (2.66)
e N — 4ncno BUTKOB, ®, — MarHuTHBIA NOTOK Yepe3 Kax/blil BUTOK.
® MHayKTMBHOCTb COJIEHOM/A:
L=ppontv. (2.68)
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® CobGcrBenHas SHEPrusg TOKA ¥ B3aNMHaA 3HEPrua AByX TOKOB:
Ww=L0I2, Wa=LoL1,. (2.6r)

® O6beMHad IJIOTHOCTH 3HEPIMs MarHUTHOTO TOJIs:
w=B2py,=BH2. .6n)

® [110THOCTL TOKA CMELLIEHHS:
Ja=9D/3t. (2.6¢)

YpaBHeHus Maxcse;ma B AndepenumnaibHoi dopme:
VxB=-adB/for, V-B=0,

26
VxH=j+aD/ds, V-D=p, (26%)

rme Vx=zrot (porop) u V-=div (ausepreHuns).
® [In0THOCTL NOTOKAa eKTpoMarHuTHoi 3Heprun (Bektop [lofinrHira) u
oGbeMHaA TJIOTHOCTH SHEPIHH JIEKTPOMATHHUTHOIO NOJH:
S =[EH], w=ED/2 +BH/2. (2.03)
® Qopmysbl npeoGpasoBaHus nosedl npu nepexofe ot K-cucreMbl oTcyera K
ABMOXKYILEHACA N0 OTHOWIEHUIO K Heli co cKopocTbio ¥y K'-cucTeMe.
Ilpn yy<<c
EB'=B+ [Vo B], B'=B- ['o E]/cz. (2.6n)
B obuiem cayuae
- L
Ei~Ey, B =B,

g - E, +[v,B] B= B - fvolzl/cj (2.6K)
’ ‘/1—(00/1:2)" y1-(voc)

rAc CHMBOJlaMM || W Lt OTMedeHsl cocTapldioulde ioJeil, fapaviefbHble #
REPReHARKYIAPHLIC BEKTOPY V.

]

L4 ”HBapMaHTbl NEKTPOMArHUTHONO 11044:

EB=inv, E?-c?B’=inv. (2.6m)

2314. KOoHTYD HaxomuTCA B OIHOPOJI-
HOM MardUTHOM MOJIE € WHAYKIUed B

W (puc. 2.92). BepxHI0i0 4acTh KOHTypa —
0= L C MPOBOJ B BUJC HOJIYOKPYKHOCTH Danyca
—! 28 a — BpallalT ¢ [OCTOSIHHON  YIJIOBOW

CKOpPOCTBI) @ BOKpYr och 0OO’. B mo-
MEHT (=0 MarHuTHBIH IIOTOK uepe3
KOHTYp MakcumaneHbiil. Haiditu 3IOC
MHAYKIIMM B KOHTYPE KaK (PYHKUUIO Bpec-
MEHH .

Puc. 2.92



2315, IIposon, umerowuii dopmy na-
pabonbl  y=kx?, HaxoguTCs B OIHOPOA-

8
HOM MarHMTHOM TIOJIE ¢ MHOyKuueii B P @
(puc. 2.93). U3 BepiuiuHbl napabonbt B MO-

MEHT t =0 Hayaau nepeMellaTh MNepeMbIuKy ! g
12. Haima 3JC wusaykumu B obOpasoBas-
mieMcsl KOHTYype Kak (yHKUMIO y, €CIH
MCPEMBIYKY MEPEMELIALOT:
a) ¢ MOCTOSHHON CKOPOCThIO U; ~ -

6) ¢ NOCTOSHHBIM YCKOPEHHCM a, NpH-
YeM B MOMEHT ¢=0 CKOpPOCTb NEPEMBIYKYU Puc. 2.93
Obl1a paBHa HYJH.

2316. MeTtannuueckuit AMCK paadyca a =25 cM  Bpauiaior ¢
IOCTOSIHHON  YITIOBO#T  CKOPOCTBbI @ = 130 pag/c BOKpyr ero OcCu.
Haiitn pa3HOCTh NOTEHIMANOB MEXIY LEHTPOM u O0OOM JMCKAa,
ecnm:

a) BHEIIHEro MarHWTHOIO MOJIS HET,

6) umeercst IEPIEHIUKYIAPHOE J[IMCKY r
BHCUIHEE OJHOPORHOE MAarHUTHOC TMOJIe C ‘
umykumein B = 5,0 MmTa.

2.317. JuHHBIA 1IpAMOH NPOBOJHUK C 7 — U
TokOM [ n TII-06pa3Hblif NIPOBOIHUK C 8
MOJBVKHON MNEPEMBIYKOI pacnojIoKeHbl B
ojHO# nmockoctu (puc. 2.94). IlepeMbruky,
JUTMHBI KOTOPOW I, MepeMeialoT BIpPaBo ¢ Puc. 2.94

MOCTOAHHONU ckopoctbio  v. Haiitu 3[C
HHIYKIMA B KOHTYpE Kak (YHKIUIO paccTo- " a

siHUS r.
2318. KBagparHass paMka €O CTOPOHOM

a W1 JUIMHHbIA TpsAMoil nposog ¢ Tokom [ 7 N,
Haxo#ATCsA B OfHOMN 1wiockoctn (puc. 2.95). Y
PaMKy nocrymnaTtenbHO NepeMENIaoT BIIPABO

C NOCTOAHHOI ckopoctelo u. Haiitu 3]C
UHAYKLUUM B paMKe KakK (YHKIUIO paccTos- Puc. 2.95
HUA X.

2.319. ITo nBYM IIajlkuM BEPTUKAJILHLIM IMPOBOAM, OTCTOSIIUM
ApYr OT Apyra Ha paccrosHue [, CKOJIb3UT MOj JefCTBUEM CHJIIbI
TSDKECTH  IPOBOAHUK-NIEPEMBIYKA Macckl m. Bpepxy mnposoja
3aMKHYTbI Ha conpoTtusneHue R (puc., 2.96). CucreMa HaxoguTCs B

ONHOPOAHOM MardHMTHOM MOJI€ C MHAYKOUEH B, NEpHEHAMKYIAPHOM
MJIOCKOCTH, B KOTOPOIl niepemeliaercss InepeMblyka. Ilpenebperas
COITPOTUBIIEHUEM NPOBOJOB, MEPEMBIYKM U CKOJNB3SHIUX KOHTAKTOB,
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a TakKXe€ MArHUTHbIM TIOJIEM HMHIOYKLI(MOHHOIO

C:,R TOKa, HAliTH YCTAaHOBHBLUYIOCA CKOpPOCTb IEpe-
MBIYKH.

2320, Cucrema OTIIMYaETCs OT paCCMOTPEHHOMR

®8 B npeaprylneid 3agade (CM. puc. 2.96) nuiub

TEM, YTO BMECTO CONMpPOTUBJIECHUA R K KOHLaM
BEPTUKAJILHBIX [POBOAOB MOMKIIOYEH KOHJEHCA-
l TOop eMKocTi C. Hailtu yckopeHMEe TEPEMbBIYKH.
2321. B cucreMe, pacCMOTpPEHHOH B 3ajadye
2314 (cMm. puc. 2.92), CONMPOTUBRIEHUE KOHTYpa
paBHo R. [IIpenebperass MarHUTHbIM IIOJIEM
Puc. 2.96 HHIYKIVOHHONO TOKA, HAWTU CPEHION 3a MEPUON
Bpalil€HUs] TEIUIOBYI0 MOILHOCTbL B KOHTYpE.
2322, KpyroBoii KOHTYp, MMEWLIUHA IUIOIAAL § U CONPOTUBIIE-
HHe R, BpallalOT C TOCTOSIHHOH YIJIOBOH CKOPOCTBIO ® BOKPYI €r0
J[UaMETPpa, KOTOPbIi NEPHNEHAMKYNSAPEH OIHOPOAHOMY MAarHUTHOMY
MoN ¢ uHAykuueii B. IlpeHeOperas MarHUTHBIM MOJIEM MHIYKLM-
OHHOTO TOKa, HAlTH, KAKUM MOMEHTOM culibl N () Haj0 HEHCTBO-
BaTb Ha KOHTYP B 3TUX YCIoBusix. B MomeHT t=0 mmockocTb
KOHTYpa NEPNEHAMKYJIsIPHAa HaNpPaBJIEHWI0O MarHUTHOTO I10JIs.
2.323. Mexay nonocaMu 3JIEKTPOMarHuTa HaXoquTcst HebosbIad
KaTyllKa, OCb KOTOpO# COBNaJaeT C HalpaBjeHUEM MarHUTHOTO

noss. TInoiaab NONEpeyHoro cedyeHus katyiku S = 3,0 M2, yucio
BUTKOB N =60. IIpm mnosopore karymiku - Ha 180° BOkpyr ee
JAMaMETpa 4Yepe3 MOXKIIOYEHHDBIM K Hell 0aJUIMCTUYECKHil raJibBaHoO-
METp nporekaer 3apsaf q =4,5 MxKn. HaiiTu uHAyKUHAI0O MAarHUTHOTO
MOJIsT MEXAY MOJI0CaMU, €CJIM CONMPOTHBIIEHUE DJIEKTPUUYECKOR 1enu
R =40 OwMm.

2.324. KBajipaTHad NpPOBOJIOYHAsA paM-
b Ka CO CTOPOHOH 4 U NPsIMOH MPOBOJHUK

g ¢ NOCTOSIHHBEIM TOKOM I JIeXaT B OJ[HOIA
nnockoctd  (puc. 2.97). ConportusieHue

-
| pamku R. Ee nosepaynu Ha 180° BOKpyr
I

J

ocu OO’, orcrodAueif OT NMPOBOJHHUKA C
TOKOM Ha paccrosiuue b. Haiitu konuue-
a g’ CTBO 3JIEKTPU4ECTBaA, MPOTEKIIEE B PAMKE.
2.325. Ha paccrosiHusiXx a u b or

Puc. 2.97 IUIMHHOTO NPAMOTO TPOBOJIHUKA C I10CTO-
AHHBIM TOKOM [, pacHoJoOXeHbl ABa

NMapajulesIbHbIX €My IIPOBOMla, 3aMKHYTHIX Ha OJHOM KOHLE
conporusneHneM R (puc. 2.98). Ilo nposogam Ge3 TpeHus nepeme-
HIAIOT C NOCTOSTHHOM CKOPOCTBIO U CTEPXKEHb-MepeMBIUKY. [Ipenetpe-
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Iy

Puc. 2.98

rasi CONMPOTUBJIEHWEM ITPOBOJOB M CTEPXKHA, a TaKXKe MarHMTHbIM
MoJIeM MHAYKIIMOHHOIO TOKa, HahTu:

a) MHOYKLIMOHHBIA TOK B CTEPXKHE;

6) cuty, HYXHYK RJs [OACPXKAHUA MOCTOAHCTBA CKOPOCTH.

2326. Crepxenb 12 Maccel m CKONb3UT Ge3 TPEHUA 1O JBYM
IJIMHHBIM peNbCcaM, PacroJIOKEHHbIM Ha PacCTOsHUN I ppyr or
apyra (puc. 2.99). Ha jieBoM KOHLE PEIBLCHI
3aMKHyTbl conpotumienuem R. Cucrema 1
HaxXOJUTCA B BEPTUKAJIbHOM OFZHOPOZHOM v,
MarHUTHOM IoJie ¢ uHayKuueit B. B Mo- R B
MEHT t=0 CTEpXKHIO COOOLUMIIMA BIPaBO ®
HayalbHYI0 CKOpOCTb u,. IlpeneGperas 2
CONPOTUBIEHUEM PENbCOB U CTEPXKHA, a
TakXke MArHUTHBIM [10JIEM HMHAYKUMOHHOTO Puc. 2.99
TOKAa, HaWTU:

a) pacCTOsiHUE, NPOWAEHHOE CTEP>KHEM JI0 OCTaHOBKH,

6) KOJMYECTBO TEMJIOTHI, BBUIEICHHOH NP 3TOM Ha CONMPOTHB-
JIEHUU.

2327. o II-o6pa3HOMy TIPOBOOHUKY, PAaCHOJIOKECHHOMY B
FOPM3OHTAJIBHOM MJIOCKOCTH, MOXET CKOJb3UTb Ge3 TpeHus Mepe-
Mbluka 12 (puc. 2.100). Ona umeer anudy I, maccy m u CONpo-
TupjieHue R. Bcs cucrema HaxonuTCA B
BEPTUKAJIbHOM OJHOPOIHOM MATHUTHOM [I0JIE /
¢ mHuaykuueid B. B MomeHT f=0 Ha mepe-
MBLIYKY CTalM JIeiiCTBOBaTh MOCTOAHHOA ropu-
30HTaJIbHOM cunoit F, M nepeMbIdka Hadasa
nepemMeniathes pripaso. Haiitu ckopocthb nepe- >
MBIYKM KakK (pyHKUUIO BpeMeHU. MarHutHoe 2
110J1e MHAYKIUOHHOTO TOKA W COIMPOTUBIIEHUE
[T-o6pa3HOro  NPOBOAHMKA  MpeHeOpekUMO
MaJibl.

2328, MMnockuit koHTyp (puc. 2.101), umeWui BUX ABYX
KBa[paToB €O cTopoHamMu a=20cM u b=10 cM, HaxoouTCA B

8
® R F

Puc. 2.100
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OIHOPO/{HOM MarHUTHOM MOJIE, MEPIEHAN-
KyJSAPHOM €10 Iockoctu.  HWapyxiuio

p TOJA MEHSIOT Mo 3aKkouy B =Bysinwt, e

B,=10 MTn u =100 c"!. Haiitn ammu-
TYHY WHAYKIJUOHHOTO TOKa B KOHTYDE,
€CNIM  CONPOTUBIICHUE EAUHMIbI JIMHbDI
ero  p=50 MOM/M. MaruuTHeIM N[ONEM
3TOTO TOKa MpeHedpeyb.

2.329. IMnockaa cnupaTh ¢ GOJIBILEM
YUCTIOM BUTKOB N, IJIOTHO LPWJIEralolnx
LPYT K JOpyry, HaxoguTca B OJHOPOAHOM MAarHUTHOM  TIOJIE,
HNEPIEHIMKYIIAPHOM [UIOCKOCTY crimpann. Hapyxuwplit pagnyc BUTKOB
cnupanyd paseH a. VIHAYKOUA NONA M3MEHSCTCS BO BPEMEHHM 110
3aKOHYy B =Bo sinw?, rge B, m @ — DNOCTOSHHLIE, Haittu ammiuryji-
Hoe 3Hadenwe IIC HMHIYKIIMM B CIMpPajiM.

2330, I1-06pasyblii  OPOBOAHMK HAXCHUICHA B OAHOPORHOM
MAardHuTHOM [10Jie, NEPHEHAMKYJSIPHOM IMIOCKOCTH IIPOBOAHMKA

M3MEHSIOIEMCS €O CKopocThio B =0,10 Trjc. Bponb napanens-
HBIX CTOPOH 3TOr0 TIPOBORHHMKA [EPEMCIHAOT  IOKOMBLIHICA

Puc. 2.101

NPOBOJHMK-TIEPEMBIMKY € YCKOpEHHCEM a = 10 cm/c?. liMHa nepemprti-
ku 1=20 cm. Haittw 3JC wumykuuu 8 xoutype depes 1=20¢
OCJIC HayYalia MNEPeMEeHieHns, ¢y B MOMEHT (=0 1Uionanb
KOHTYPa M WHIYKIIMUSI MAarHATHOrO MOJA DPABHLI HYJ/IO,

2.331. BHyTpM IIMHHOIO COAEHOUJa HAXOAATCH KaTylika uz N
BUTKOB € IUIOLLAALIC nonepedHore cedenus §. Kartyliky nosopays-
BaIOT C MOCTOSIHHOU YIJIOBOHA CKOPOCTBIO ® BOKPYI OCH, COBINafaio-
el ¢ ee qUaMETPOM U NEPMNCHIUKYIAPHOW ocu conenouna. Hadiru
IAC nHAYKIMM B KATyLOKe, €CHM HMHIYKUUS MarHuTHOro MoJss B
COJICHOMAE MCHACTCH CO BpeMeHEM Kak B =B sinot H B MOMEHT
t=0 oCb KaTyIIKH COBMajana ¢ OCbIe COMEHOW/A,

2332. B asIMHHOM COJIEHOMJIC C PajinyCOM CEHCHUSl @ U HUCITIOM
BUTKOB # Ha CAMHMILY JUTMHBL MIMCHSIOT TOK € HOCTOsHHOK

CKOPOCTLIO [ Afc. HailT HanpaxXeHHOCTh BUXPEROIG MCKTPUHCCKOTO

10Jisg Kak QYHKIUIO PACCTOSIHMS r OT OCH conedHoupa. M3o0pasutn
NMPUMEPHBIA rpaduk 3TOi 3aBUCHMOCTH,
2333. Ha aimHRBIE COJIEHOMI, UMEIOUIMH JIMaMeTp CeYeHUs

d=5 cMm M comepxaniuit n =20 BATKOB Ha !} ¢M JJIMHBI, [UIOTHO

HafeT KPYrOBO# BUTOK U3 MENHONO NpoBoja cedenuem S =1,0 mM2,
HaiiTu TOk B BMTKe, ecni¥ TOK B OGMOTKE COJIEHOMAA YBEJIMUMBAIOT

€ NOCTOAHHOM CKOpoCThIO I =100 Afc. MarHNTHBIM IIOJIEM MHIYKIH-
OHHOIO TOKa npeHebpedn.
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2.334. HenpoBopsiliee TOHKOE KOJBIO MacChbl m, HMEIOUIee
3apsaA ¢, MOXeT CBOGOAHO BpalaThcs BOKpYr cBoeid ocu. B

MOMEHNT ¢ =0 BKJIIOYMJIM OXHOPOAHOE MArHUTHOE I0JIE, NEPNEHUKY-
JIIPHOE TJIOCKOCTH KOJbLa. MHAyKuMsA Mons Havyajaa Hapacrarb IO

HEKOTOpOMY 3akOHy B (f). HaiiTin ymioBylo CKOpOCTb ® KOJbLa KakK

dyuknuo B.
2335, MarHuTHBIT TIOTOK 4Yepe3 HEMOABHXHbINA KOHTYp C

COMpPOTUBNECHUCM R wusmeHserca B TeyeHue BpeMeHU T M0 3aKOHY

® =at(r-1). HaiiTu KOJIUYECTBO TEIUIOTbI, BbLIJICJIEHHON B KOHTYPE
3a 3T0 BpeMsi. MarHWTHBIM I10JIEM MHIYKIIMOHHOINO TOKa IpeHe-
Opeub.

2336. B cepenuHe QMHHOIO COJIEHOUJA HAXOMMUTCA KOAKCHAJIb-
HOE KOJIbLO MPSIMOYIOJILHOIO CEYEHUsT U3 MPOBONALLEI0 marepuana
C YyAENnbHbIM comnpoTuBieHneM p. TonmmuHa Konbua h, €ro
BHYTPEHHHUIA ¥ BHeluHuii paguycel @ u b. VHAYKIUIO MarHUTHOIO
NOJIst COJIEHOMIZ M3MEHAIOT CO BPEMEHEM 10 3akoHy B=ft, rue

$ — nocroaHHasi. HallTv WHIYKIIMOHHBIA TOK B KOJBILIE, peHebpe-
rasi €ro MarHUTHBIM IIOJIEM,
2337. CxOJIbKO METPOB TOHKOIO TPOBOjA HANO B3SATH AAA

U3TOTOBJIEHUS COJICHOMAA JJIMHbL [=100 cM ¢ HMHAYKTUBHOCTBIO
L=10 M[H, ecyiTu  OUAMETP CEYEHWS COJIEHOWAA 3HAYMTENBHO
MEHBUIE €r0 JUINHbI?

2.338. Haiiti MHOYKTUBHOCTBL COJICHOMAA JIMHBI I, OOMOTKOM
KOTOpPOTO ABNAETCA MeAHask NPOBONOKa Macchl m. CONpoTUBIEHUE
o6moTkM R. [luamerp CONECHONAA 3HAYMTENABHO MEHBIIE €r0 AJIMHBbI.

2.339. Karymuky uanyktnsaocty L =300 M ¢ conmpoTuBJieHUEM
R =140 MOM noaxmoumny K MNOCTOAHHOMY Hanpspkenuto, Yepes
CKOJIbLKO BPEMEHM TOK YEPE3 KAaTYLIKY JIOCTUTHET 7 =50% ycraHo-
BUBIUETOCs 3HauyeHnus?

2.340. Bbr4MCnuUTh NOCTOSAHHYIO BPEMEHM T COJICHOMIA JJIMHBL
1 =100 cM, MMEMLETO OAHOCIOHHYIO OOMOTKY M3 MEJHOIO MPOBOAA
maccel m = 1,0 xr. IIpegnonaraercst, 4TO AUAMETP CEUEHMS COJIEHOM-
JAa 3HAYUTEILHO MEHBIUE €r0 AJIMHbDI,

ITpumeyvyanne. IlocroaHnass Bpemenu t=L[R, roe L —
MHIOYKTUBHOCTb, R — aKTHBHOE COIIPOTUBJIEHME,

2341. HaiiTm MHOYKTUBHOCTb €JUHHUIbI JUIMHBI Kabess, npencras-
JAOUIEro coB0M f1Ba TOHKOCTEHHBIX KOAKCHAaJbHBIX METAJUIMYECKUX
UUAMHIPA, €CJd  pPaguyC BHEIIHEIO [uiuHApa B n=3,6 pasa
Gosblie BHYTPEHHETO. MarHUTHYIO INPOHMIIAEMOCTh CPEAbl MEXIY
LWIMHAPAME CYUTATh PABHOM EAMHMILE.

2.342. OnpepenuTb MHAYKTUBHOCTH TOPOMAAJILHOTO COJIEHOMAA U3

N BUTKOB, BHYTPEHHMI PajuyC KOTOPOrO paBEH b, a NomepedHoe
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ceyenue umeer ¢GopMy KBagpaTa CO. CTOPOHOH 4. Hpocrpancmg

BHYTPU COJIEHOMJA 3arOJIHEHO IapaMarHETHKOM ¢ MarHUTHOH
NPOHMIIAEMOCTBIO | .

2343, Bpruucnuth MHAYK-

TUBHOCTb €OWHMIILI  JIJIMHbI

JIBYXIIPOBOAHOI JIEHTOYHOM’

muuun (puc. 2.102), ecnu pac-

CTOSIHME MEXay JieHTamu h

4 3HAYUTEJIHLHO MEHbILE UX M-

w puHbl b, a uMmeHHO bfh=350.

n 2.344, Haiitu UHIYKTUB-

HOCTb €OWHMIbI JUIMHBI ABYX-

MpOBOAHON JIMHUM, €CIU pajiu-

yC Kaxgoro nposoga B 1 pas

MEHBIIE PACCTOSIHUA  MEXITY

ux ocamu. I[loseM BHYTpM @POBOXOB IIpeHEOpEYb, MAarHMUTHYIO

MMPOHULIAEMOCTh BCIOMY CYWTATb PaBHON €JMHHULBI M 1 >> 1.

Puc. 2.102

2345, Konpio pagumyca a=50 MM 43 TOHKOH IIPOBOJNIOKH
MHAYKTUBHOCTH L =0,26 MKTH TIOMECTUNIN B ONHOPOHOE MarHUTHOE
none ¢ uHApykiueid B =050 MTrx Tak, 41O €ro IOCKOCThL CTana
MEPNIEHAMKYIIAPHONA HaIIpaBIIEHUIO TIONsl. 3aTeM KONBLO OXJAUIHU
J10 CBEpPXIPOBOAALIEN0 COCTOAHMSA M BBIKJIIOYWIM MarHUTHOE ITOJIE.
Haiitd TOK B KOJIbLIE.

2.346. CpepxnpoBogsiIiee KPYIJIO€ KOJbIO paguyca a4, UMEIoLee

UHAYKTUBHOCTH L, Haxogutcsa B OJHOPOJHOM MAarHuTHOM II0JIE C

nHayKnued B. I1nockoCTh KOJblla napajlenbHa BEKTOpPY B, U TOK
B KOJIbLE PaBEH HYJI0, 3aTeEM IUIOCKOCTb KOJIbLA MOBEPHYIU Ha 90°
B II0JIOKEHME, MEPNEHIUKYAsipHOe 1omo. Haitru:

a) TOK B KOJIbIIE MOCJIE MOBOPOTA;

6) pabory, COBEpLICHHYIO IPU ITOM.

2347, Tok I,=1,9 A Tedyer No JUIMHHOMY 3aMKHYTOMY CBEPXIPO-
BopsieMy coneHouny. HaiiTu TOk B coneHomae MOCie TOro, Kak €ro
pacTAHYJIN, YBEJIUYUB JJIMHY Ha n=5%.

2348. 3aMKHyTasi HENb COCTOMT W3 TOCJEAOBATEILHO BKIIOYEH-
HBIX MCTOYHMKA nocrosaHHOit JJIC & u ppoccenss MHAYKTUBHOCTH
L. AKTuBHOE CONpPOTHBJIEHME Bceil lenu paBHo R. B MoMeHT
t =0 MHIYKTUBHOCTb [pPOCCENIA CKa4KOM YMEHBIUMJIA B 1 pas.

Haiitu TOX B Henu xax GYHKUUIO BpemMeHM 1I.

Ykaszanwue. IIpn ckauykooGpa3HOM U3MEHEHMM WHIYKTUBHO-
CTH TIOJIHBIA MAarHUTHbIA IOTOK (TIOTOKOCHENJIEHUE) OCTaeTCs
HEM3MEHHBIM,
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2349. Haiitm 3aKOH M3MEHEHUSA BO B,
MEHH TOKa, TEKYLUEr0 4epe3 UHAYKTMBHOC:
L B cxeme (puc. 2.103) nocne 3aMbIKaHUA
wirodya K B MoMeHT £=0.

2350. B cxeme (puc. 2.104) U3BECTHBI
30C & wucrouHuka, CONpOTHUBIEHUE R M
MHOYKTUBHOCTU KaTyulek L, m L,. BHyTpeH-
HEE CONPOTUBJICHUE MCTOYHHMKA K COIPOTHUB-
JICHUA KaTyliek npeHebpexxumo manbl. Haii-
TU YCTAHOBHMBIIIMECS TOKM B KaTYILIKax [OCTIE
3aMblkaHusA kiwo4da K.

2351, [IBa JJIMHHBIX KOAKCHANbHBLIX CO-
JIEHOWAA ComepxKaT n, M #, BHUTKOB Ha
€VHULY JUIMHBI. BHYTpEHHUIl COJIEHOMJ,
UMEKMNKA IUIOIAIb TONEPEYHOIO CEYECHUS
S, 3anoyHeH MartHeTUKOM MPOHULAEMOCTU I
HaiiTy B3aUMHYI0 HMHOYKTUBHOCTL COJIEHOM-
JOB B pacCuerTe Ha €AUHULY UX IJIMHbI.

2.352. BbruucauTh B3aUMHYIO WHJIYKTUB-
HOCTh JJIMHHOIO NPSIMOIO MPOBOAA U INPAMO-

6

Puc. 2.103

e N

-

Puc. 2.14

YTOJILHO# paMKM €O cropoHaMu a B b. Pamka m npsAmoii 11poBoj
exXaT B OQHOM IUIOCKOCTM, TipudeM Onkailiiags K NPOBOAY

CTOpPOHA paMKHu JIMHbI b fapajiejibHa nmpoBoay M OTCTOUT OT HErO

Ha paccrosiHue [.

2353. Onpenenutes B3aUMHYI0 HWHOYKTUBHOCTL TOPOMAAJIbHOM
KaTylllKi M T[IPOXOASALIEr0 MO €€ OCH OECKOHEYHOIo [psAMOro
npoBoja. Karyuika uMeer npsaMOYyrolbHOE CEYEHHE, €¢ BHYTPEHHMIA

pannyc a, BHemiHuil b. JInuHa CTOPOHBI MOMEPEYHOTO CEYEHHsE TO-
pa, napanienbHas NpoBOdy, paBHa k. Ymcio BUTKOB KaTylwiku N.
CucremMa HaxOOUTCA B OJHOPOJIHOM MAarHETHKE MPOHMIIAEMOCTH M.

2.354. Ha mnoBepxHOCTb TOpa KBagpaTHOIO
CeYeHusi DPABHOMEPHO HaBUTO N; BHTKOB
TOHKOM MpoBoJsioku. Ha 31y O6MOTKY B CBOIO
ouepeab HaBUTO N, BUTKOB, Kak IOKa3aHO Ha
puc. 2.105. Buyrpeunuit u BHCIIHMEA paguyChi

TOpa paBHBl a U b. HaiiTy B3avMHYI0 MHIYK-
TUBHOCTb 0Genx OOMOTOK.
2.355. JIBa KOHIIEHTPUYECKUX TOHKUX MpO-

BOZIHMKa B hopMe OKpYXHOCTEll ¢ paguycaMua
M b nexar B ogHoil miockoctd. UMmes B Bupy,

4yro a<< b, uaiitu:
a) U3 B3aUMHYI0 MHIYKTWBHOCTB;

L b -
' q

I

N, Ny
!

Puc. 2.105
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6) MarHMTHbLIH FIOTOK Yepe3 MOBEPXHOCTb, HATAHYTYI0O Ha BHEIl-
HUA MPOBOJAHMK, €CNU MO BHYTPEHHEMY NPOBOAHUKY TedeT ToK [.
2356, [IBa OpMHaKOBBIX KOHTYpPa B BHJAE PaBHOCTOPOHHHX
TPeyroJibHUKOB (M3 TOHKHX IIPOBOAOB C M3OJALMEN) ONHOM
CTOPOHOM COBMELIEHBI, & PACCTOSIHUE
MEXAY NPOTUBOIMONOXHBIMHM BEPLIK-

=710
7, 0 HaMU PAaBHO CTOPOHE TPEYTONBHUKOB.
VIHOYyKTUBHOCTb KaXXIOro KOHTypalL.
! Haiity ux B3aUMHYIO HHAYKTMBHOCTb.

2357. Tok I Te4er No paMKe B

g  BMIE KBaJpaTHOTO KOHTYpPa CO CTOPO-

HOH a. HailTH MarHATHBIA TNOTOK

yepes TnoJyiuiockocts P (puc. 2.106),

rpanuila Koropoii OO’ OTCTOUT OT

Onuvkalineii CTOPOHBL paMKU  Ha

paccrosinue b. Tlosynnockocte P u
paMKa JIe)KaT B OJHOH INIOCKOCTH.

Puc. 2.166 Ykasauue, Bocnonb3oBarbes

TeOpemMOil B3auMuocTu: L,=1L, .

2.358. Umeercst TOHKOE KOabLo paauyca a ¢ toxom I. Haidtu
HMHEYKIMIC MAarHUTHOFO MOJA B IUIOCKOCTH KOJIbIA B TOYKE, HaXoxsd-

mieiicss Ha pacCTOAHWKM r OT €r0 LEHTpa, €CJIn T >>a.
2.359. Hebonpuioi nunuuapu-

yeckuii MarHut M (puc. 2.107)
HAXOAUTCA B IIEHTPE TOHKOM

KaTyllIKd pajiyca a4, cocTosliieil

u3z N sutkoB, Karyiuka nopkino-
Puc 2.107 yeHa K OaJUIMCTUYECKOMY Trallb-
saHoMeTpy. Conporusienue Bee

enyu papHo R, HaliTm MarHuTHbU MOMEHT MATHUTA, €CJAM 11PU €0
yoaJieHHM M3 KaTyluKdM Yepe3 rajabBaHOMETP HPOLUIO KOJIMUYECTBO

JIEKTPUYECTBA ¢.

2.360. Haiitu npmuonuxeHHyI0 GOpMyITy 1715t B3AUMHONR NHYKTHB-
HOCTM JBYX TOHKMX BMTKOB OAUHAKUBOIO pajgUyca a, ecid OcCHU
BUTKOB COBIIARalOT, & UX LEHTPbI HAXOJATCA HPYr OT jApyra Ha
paccroanuy I, npudem Il>>a.

2361, Mmeercs fBa HEMOABHXHBIX KOHTYpa ¢ B3aUMHOI
MHAYKTUBHOCTBI) Ly,. B 0AHOM M3 KOHTYpPOB Hayalu U3MEHSTh TOK
10 3aKOHY [;=af, IIC @ — NOCTOAHHadA, t — Bpems. Haiitu 3akoH
u3MeHenus Toka L, (f) B OpyromM KOHTYpe, MHOAYKTHBHOCTh KOTOPOIO
L, v conporusienue R. '
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2362. Karyuika UHYKTUBHOCTH L=

=20 eI’ 1 conporuBjieHuss R=1,0 Om M\
MOAKIIOYEHA K HMCTOYHMKY mnocrostHHoi JI1C

&=30B (puc. 2.108). [TapannenbHO KaTyLlIKe ;ﬁ.
BKJIIOYEHO CONPOTUEJIEHME Ry=2,0 OM. Haiitu L
KOJIMYECTBO TEIUIOThI, KOTOpas BbIIEINTCS B

KaTyHIKe Mnocjie pa3MbikaHus xmoda K. BHyr- A '}5_
pEHHee CONPOTUBJIEHME MCTOYHMKA IpeHebpe-

KUMO Majio. Puc. 2.108

2363. Tok I Teder MO AIUHHOMY IIPAMO-
MY HMPOBOAHHUKY KPYIJIOIO CEYECHHUsl ¢ MarHMTHOH NPOHULIGEMOCTBIO

p. HaifTH >Hepruio MarHUTHOTO II0JIf BHYTPH NpOBOja B pacyeTre
HA €IMHUILY €ro RJVHBI.

2364. Ha top na HedeppomarHetuka HamotaHo N =500 BHUTKOB
rnpoepona. Haiitkh 3SHEPrUi0 MarHUTHOrO [10JisA, €CJIM [pd  TOKE

I=20 A MarHuUTHBIIf TOTOK 4YEpe3 TMONEpevyHoe CeYeHue Topa
d =1,0 MB6.

2.365. JKesesHblit ceplieUHUK, MMERILMI (hopMy TOpa ¢ KpYIJibiM
ceyeHueM pajuyca a =3,0 cMm, HeceT Ha cebe oGMOTKy M3 N = 1000
BUTKOB, IO KOTOpoii teuer Tok I=10 A. Cpennuil paguyc ropa
b=32 cm. OueHUTH C NOMOLIBID puc. 2.89 MarHUTHYHO SHEPIUIO B
CEpIIEYHHKE.

2.366. ToHkoe KOJIBIO U3 MarHETHKa C IJIOLAJBIO MOIEPEYHOro

ceyeHusi § =5,0 cM? umeer cpenHuit jinamerp d =30 cM U HECET Ha
cebe o6mMoTKy M3 N =800 BuTkoB. B KoJblie chaenaHa mnornepevyHast
npopesb MMpuHbl b =20 MM. [IpM HEKOTOpOM TOKE B OOMOTKE

MarHuTHass [POHULAEMOCTh MarHetuka p=1400. IIpenebperas
paccesiHMEeM NOJIA Ha Kpasx 3a30pa, Haiitu:

a) OTHONICHME MarHUTHOI SHEPIUM B 3a30PE€ M MarHETUKE;

6) WHAYKTUBHOCTb CHCTEMBbI.

2367. KoakcuasbHbiii Kabelb COCTOUT M3 BHYTPEHHErO CIUIOLIIHO-
ro NMPOBOJIHMKA pajvyca a4 M HapYKHOIl NMpPOBOAALLEH TOHKOCTEHHOM
TpyOku pajuyca b. HailTu MHAYKTUBHOCTh EMHUILI JUIMHBI Kabens
IUIA TOKOB [OCTATOYHO MalJiOf 4acTOThI, TPU KOTOPO#H pacnpenere-
HUE TOKa II0 CEYEHMK BHYTPEHHEINO TPOBOJHUKA [IPAKTUYECKHU
paBHOMEpHO. Matepuan kaGesnst HEMarHUTHBIM.

2368. [InuHHbIA UWWJIMHAP paauyca a U3 HEMarHUTHOTO
Matepuasna, 3apsKEHHbII PaBHOMEPHO JI0 MOBEPXHOCTH, BpalllaeTcs

BOKpYr CBO€Wl OCH ¢ YIJIOBOH CKOpOCTbIO . Haiitu sHepruio
MAar{MTHOTO MOJA Ha €AMHUIY JJINHbI LWIMHADPA, €U JIMHEHHAasA

IJIOTHOCTb 3apsAia NMIUHAPa paBHA A.
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2369. IIpy xakoil HaNpSXXEHHOCTU 3IEKTPUYECKOIO IMOJI B
BakKyyMe IUIOTHOCTh 3HEPIHM 3TOIO 10Jis Oyjer Takoi e, Kak y
MarHMTHOTO TMoAs ¢ uHAaykuueit B=1,0 Ta?

2370. Tonkoe paBHOMEPHO 3apsDKEHHOE KOJBIO pajguyca a =
=10 cM BpalllaeTcsi BOKpPYI CBOEH OCHM C YDIOBOH CKOPOCTBIO
© =100 pag/c. HaiiT OTHOLLEHME MIOTHOCTEH 3HEPrUM MarHUTHOIO
U IJIEKTPUUYECKOIO FIONEA Ha OCU KONblia B TOYKE, orcrqueﬁ oT
€ro 1eHTpa Ha paccrosnHue [=a.

2.371. Ucxomsi w3 BbIpaXEHUsl A IUIOTHOCTY MAarHMTHOM
SHEpPrUM, MoOKa3aTb, YTO pabora, 3aTpauvBaeMasd Ha HaMarHM4uBa-
HME eXWHUIIB] 06BeMa Mapa- WIHM jumamartetuka, 4 =-JB/2.

2.372. IIBe ONWHAKOBBIE KaTylUKH, Kaxjaasd WHIYKTUBHOCTH L,
COEVIHAIOT a) NOCJIEAOBaTENbHO, 6) napamnenbHo. CuuTas B3aUM-
HYI0 MHAYKTUBHOCTb KaTYILIEK IpeHeOpexumMo MaJjioid, Haiiti
MHAYKTUBHOCTb CHUCTEMBI B O0OUX Clyqasx.

2.373. JIge OOuMHAKOBbLIE KaTyLIKM, KaXaas WHAYKTUBHOCTH L,
COEIMHEHBI [MOCIIEIOBATEIIEHO U PacCIIOIOKEHbl Tak OJIM3KO APYr K
JPpYyTY, YTO MarHUTHBIA ITOTOK OJHON KaTyIIKU IIOJIHOCTBIO MPOHU-
3bIBAET, YCUNIUBad, APyryro. HaliTu MHAYKTUBHOCTD CMCTEMbI U3 3TUX
IBYX KaTyLIEK.

2.374. IIBa coseHOMa OAMHAKOBOM JIJIMHBI M MOYTH OUHAKOBOIO
CEYEHMSA BCTABIIEHbI OOUH B Apyroi. Halitu ux B3auMHYIO WHIYK-

TUBHOCTb, €CJIN UX WHAYKTUBHOCTU paBHbI Ll n L2‘

2.375. lIBa OJMHAKOBBIX KOaKCUAJIBHbIX KPYIOBbIX BHTKa W3

CBEPXIIPOBOJHMKA, KaXAbli HMHAYKTMBHOCTU L, pPacrcioXeHbl Ha
GONBIIIOM PacCTOAHUU APYr OT Apyra. B kaxJaoM BUTKE B OJJHOM M
TOM JK€ HanpaBJI€HMM TedeT TOK [. BUTKM 3aTeM COBMECTHJIU.
Haiitu:

a) pesyiabTUPYIOIUMH TOK I’ B KaXKJ0OM BHUTKE;

6) npupaileHUe MarHUTHON 3HEPTUM CHCTCMBI,

2.376. Tloka3aTb, YTO MarHUTHasA SHEPTUA B3aUMOMCICTBUSA HBYX
KOHTYPOB ¢ TOKaMHU B BaKyymMe€ MOKET ObIThb IIpEICTaBJI€Ha Kak

Wy, = (1) f B,B,dV, e B, u B, — UHIYKIUM MarHUTHOIO IOJIsi
B 2nemeHTe o6beMa dV, co3naBaeMble OTAENIBHO TOKAMHU OfHOIO U
JpYroro KOHTYpOB.

2377. B nByX KpyIJIbIX KOHTYpax C pajgMycamMu 4@ M b Tekyr
TokM I} u I,. LIeHTpPbI KOHTYPOB COBIAJAIOT, & Yroll MEXAY HUX
ocamu paBen ¥. HaliTm 3HEpruio B3auMORENCTBUSL KOHTYPOB, €CNIU
a<<b.

2.378. TIpocTpaHCTBO MEXOY NBYMSI KOHUEHTPUYECKMMU METAJI-
JIMYECKUMH cepaMu  3anOIHEHO cnabo NpOBORsILEN Cpemoil ¢

YAENbHBIM CONPOTUBJIEHUEM p U JUIJIEKTPUYECKON MPOHMILAE-
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MOCTbIO €. B HEKOTOpBIi MOMEHT 3apsj Ha BHYTPEHHEN cgepe
paBeH ¢q. Haiitu:

a) cBsA3b MEXJIy BEKTOpaMH IIJIOTHOCTEH TOKOB CMEIUCHUS H
TIPOBOAVMOCTY B KaxJ0il TOYKE CpENRbI;

6) TOK cMelueHusA B RaHHLIA MOMEHT 4Yepe3 MPOU3BOJIbHYIO
[IOBEPXHOCTb B CpEfie, OXBAThIBAIOLIYI0O BHYTPEHHIOIO cdepy.

2379. Ilnockuii KoHjaeHcaTop 00pa3oBaH ABYMs AMCKaMM, MEXIY
KOTOPhIMM HaxXOAUTCA OAHOpOAHas cnabo mnpoBoAAlLaa cpeaa.
KoHpgencaTop 3apAfWwIM ¥ OTKIIOYMIIM OT UCTOYHUKA HalPsKCHUA.
IIpenebperas kpaeBbiMu 3ddeKkTamMH, [0Ka3aTb, YTO MardHUTHOE
M0JIE BHYTPM KOHJAEHCATOpPa OTCYTCTBYET.

2.380. IT;mocKMid BO3MYLIHBIA KOHZEHCATOp, TUIOLab KaxkAO#H

I7IACTUHBI KOTOporo § =100 ¢cM2, BKJIIOYEH TOCIENOBATENBHO B IIEMb
fEepeMEHHOT0 TOKa, HallTH aMmiuTymy HAIpsDKEHHOCTM 3JEKTpUYe-
CKOIO TIOJII B KOHJEHCATOPE, €C/IM aMIUIUTyla CUHYCOMJaJIbHO-

ro TOKa B npopoaawmux nposopax I, =1,0 MA M uacToTa TOKa
w=16-10" ¢-L

2.381. ITpocrpaHCTBO Mexy OOKIafKaMM IMIOCKOIO KOHAECHCATO-
pa, uMerOMMMU (GOPMY KpPYIJIbIX NMCKOB, 3allOJIHEHO OJHOPOAHOMN
cnabo npoBojsinied cpefoil ¢ yAeAbHOW MNpOBOAUMOCTHIO G U
JIMBJIEKTPUYECKON MPOHULIAEMOCTBIC €. PaccrosiHue mexay obxiiaf-
kamu d. TlpeHeOGperasa kpaeBbIMM PdeKkramMu, HAWUTU HAIPAKECH-

HOCTb MarHuTHOIO mnoJiga MEXHOY ob0knagkaMu Ha paccTtoaHuu r OT
HX OCH, €CIM Ha KOHJEHCATOP IMOJAaHO NEPEMEHHOE HaNpAXCHUE

U=U, coswt.

2382, JInuHHBIA NpsAMOM  COJNCHOWJ WMEET n  BUTKOB Ha
equHMLY JIMHBL JIo HeMy Teder nepemeHHbid Tok I=1 sinw?.
Haiiti n7I0THOCTb TOKa CMEIEHUA KaK (QYHKIUIO pacCTOSAHUA r OT
ocu coneHoupa. Paguyc cedeHusi cosieHoujia R.

2.383. ToueyHbI 3apsaf ¢ JIBHKETCA ¢ HEPENSATUBUCTCKON
CKOpOCTBIO v =const. HailiTh NJIIOTHOCTL TOKa CMeElieHus j,, B
TOYKE, HaxXOUsALUEeNHcss Ha pacCTOAHUM r OT 3apsfa Ha IpsMOIi:

a) COBMajaloONIeil C TpaekTopueil 3apana;

6) MEepNeHgUKYJIAPHON TPAaeKTOPUM U NMPOXOAsILeil Yepe3 3apsil.

2.384. JIge 4acTUIbl, Macca KakAOH M3 KOTOpPLIX pasdHa m, a

3apsafibl ¢ W -qg, ABUKYTCA IO JAEHCTBUEM 3JIEKTPUYECKOTO
MNPUTSKEHUA 10 OKPYKHOCTH TaK, YTO COEHMHAIONIAsl MX MpsAMas

BpalllaeTCA € YIJIOBOM CKOPOCTBIO . Haiitm miioTHocTs TOKa
CMEILICHUA B IIEHTPE 3TOi CUCTEMBI.

2.385. TodeuyHblil 3apsAg ¢ JBUXKETCS C HEPENSITUBUCTCKOM
CKOPOCTBIO Vv =const. Bias mupkynsaumio sextopa H o okpyxuocrn
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(puc. 2.109), Haitru H B TOuke A Kak

DYHKIMIO pauyca-BEKTOpPa I U CKOpO-
CTH Vv 3apsipa.

2.386. Hoka3zaThb ¢ NOMOILLBIO ypaBHe-
Huit Makcgesnna, 4To:

a) nepeMeHHOE BO BPEMEHM MarHuT-
HOE IIOJIE HE MOXET CyHlecTBOBaTh 0€3
SJIEKTPUYHECKOrO I10JIA;

0) OIHOPOMHOE JJIEKTPUUECKOE IOJIE

Puc. 2.109 HE MOXET CYLIECTBOBATh IIPH HaNIW4uu
MEPEMEHHOI0 BO BPEMEHU MarHuTHOIO
nons.

2387. IlokasaTh, YTO W3 ypaBHEHMiIT MakcBemna CIEHyeT 3aKOH
COXpaHEHUsl INIEKTPUYECKOro 3apspa: V-j=-dp/ot.

2.388. ITokazatb, 410 ypaBHeHUsi Makceenna VxE=-3B/dt n
V-B=0 aABIAIOTCA COBMECTUMBIMH, T.€. INEPBOE M3 HUX He
NPOTUBOPEYUT BTOPOMY.

2.389. B HexkOTOpO#t 0051aCTU WHEPUMAIBHONM CHUCTEMBI OTCYETa
MMEETCA Bpalalolieecs € YIIIOBOW CKOPOCTBIO ®@ MAarHMTHOE [10JIE,
WHIYKIMA KOToporo paBHa B. Hailitu VxE B 310it oGnacm Kak
(YHKIIMIO BEKTOPOB @ U B.

2.390. B unepuuanpHOi K-crcTeMe OTCYETA UMEETCS OFHOPOLHOE
YHUCTO MAarHUTHOE. NOJIE ¢ MHAYKuMeit B. HaiiTu HanpsaKeHHOCTb
3NIEKTPUUECKOrO nong B K'-cucreme, KOTOpas ABYXETCA ¢ HEPENATU-
BUCTCKOIM CKOPOCTBIO Vv OTHOCUTENIbHO K-cucrembl, npuyem v.iB.
Jns pelueHUss 3TOr0 BOIPOCA PaCCMOTPEThb CHUIIbI, AEHCTBYIOLIME Ha
BooGpakaeMbIil 3apsii B 00eMX cUCTEMax OTCYETAa B MOMEHT, KOria
CKOPOCTb 3apsina B K'-cucreme paBHa HyJIO.

2391, Bonpluaa nuacrdHa u3 Hedeppomar-

HUTHOTO METaljla [JBWXETCA CO  CKOPOCTBIO

1‘9 v =90 cM/c B OJHOPOJHOM MAarHMTHOM IIOJI¢ C

uHaykueit B =50 MTn, kak mokazaHO Ha

puc. 2.110. HaliTy NOBEPXHOCTHYIO IUJIOTHOCTb

7 ONCKTPUYECKMX  3apAJ0B, BO3ZHUKAIOUIMX HA
MJ1aCTUHE BCJICACTBUE €€ HBUKEHUS.

2392, Bosnpluasa mjiacTMHa W3 OJHOPOHOrO

IMDJIEKTPUKA TIPOHMIAQEMOCTH € JBMXKETCA C

MOCTOSIHHOI HEPENSITUBUCTCKOR CKOPOCTh Vv B

OJHOPOAHOM MAarHUTHOM NoJie ¢ MHAYKUueid B, kak moka3aHo Ha

puc. 2.110. HaiiTi nonspu3oBaHHOCTE P U3/IEKTPUKA U OBEPXHOC-

THYIO IUIOTHOCTb ©' CBA32HHBIX 3apsjIoB.

2393. InvHHDBIA CIUTONIHON aJIIOMUHUEBLIA UWMIJIMHAD paguyca

a=5,0 cM BpallalOT BOKPYr €r0 OCHM B OJHOPOJHOM MarHUTHOM

Puc. 2.110
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none ¢ uHEyknueit B =10 MTm. YmoBasa CcKOpPOCTh BpalleHUsA
w =45 pap/c, npuyem @11 B. Ilpenebperags MarHUTHBIM MOJIEM
BO3HMKAIOLIMX 3apsAn0oB, HaWTH KX OOBEMHYI0O M IIOBEPXHOCTHYIO
MJIOTHOCTH.

2394. JnuvHHBIA LUIMHAP paauyca a U3 AU3NEKTPUKa MPOHHMILA-

€MOCTH € Bpalaercs ¢ NOCTOAHHON YIJIOBOH CKOPOCTBIO @ BOKpYr
CBOEH OCH BO BHEILHCM OAHOPOJZHOM MarHUTHOM NOJIE ¢ MHAYKL(U-

eit B, npuuyem o 11 B. Haiitu:

a) NOJIAPU30BaHHOCTh AMIEKTPUKA KaK (PYHKIHIO PacCTOSAHUA
ot ocu uumnuHApa, P (r);

0) NOBEPXHOCTHbLIA CBA3AHHBLIA 3apax A’ Ha EAUHULY RIIKHBI
IUITMHAPA.

2395, HepenaTuBUCTCKUI TOYEYHbIA 3apsajy ¢ JABHXKETCA C
MOCTOSIHHOM ckopocTeio v. Haittu ¢ nmomoiubio ¢opmys npeobpaso-
BaHMUA IOJIEH HHAYKUAK B MarHUTHOIO M0JA 3TOT0 3apafa B
TOYKE, IOJIOKEHWE KOTOPOH OTHOCUTEJIbHO 3apsfia ONpeaensiercs

pagryCOM-BEKTOPOM I.

2.396. IToka3aTe ¢ nnoMoiubio opmys (2.61): €cin B MHEpLMATb-
HOIt K-cHCTEME OTCYeTa MMEETCS TOMBKO TIEKTPUYECKOE MM TOTIBKO
MarHMTHOE II0J€, TO B JIKOOK Apyro#i muHepumaibHOK K'-cucreme
OyIHyT CYLIECTBOBaTh KaK JJEKTPMYECKOE, TAaK W MarHHTHOE MOJe

opHoBpeMeHHO, npuyem E’1B’.
2397. IMeercss JUIMRHBIA  NpAMOH  IPOBOJAHUK € TOKOM

I=10 A. Haiitn 3apsn A’ Ha cAUHULY RJIMHBI HPOBOJHMKA W
COOTBETCTBYIOLIIEE HUCIIO IEKTPOHUB, 00ECIIEYNBAIOIUX 3TOT 3apsj,
B CHCTEME OTCYETa, ABMXYILUEHCA CO CKOPOCTBbIO Uy= 1,0 Mfc BROIDL
IIPOBOHUKA B HanpapjeHUM Toka [I.

2398. B unepnuanohoil K-cucTeMe MMeEeTCsi TOJBKO MeKTpuiee-
KOe mnone c¢ HanpskeHHOCTbIO B =a(xi+yj)/(x?+y?, me a -
NOCTOsAHHAs, i U j — opThl oce x wu y. Haitrm unpyxuuio B’
MarHMTHOIO 110J11 B K'-cUCTeMe, KOTOpasi HBUXKETCA OTHOCHTEJIBHO
K-cucrembl ¢ HEpENSITUBUCTCKOU nocrosuuoil ckopocrbio v=vk,
k — opr ocu z. CumraTh, YTO OCh 2z’ coBHagaeT ¢ Ochlo z. Kakoit
BT UMeeT fojyie B’ ?

2.399. Y6enutbes, uto Gopmyibl ipeobpasosanus (2.64) CaeayoT
u3 ¢opMmyn (2.6K) npu yy<<c.

2.400. B unepuuanbHoit K-cricreMe MMEETCH TOJIBKO OFHOPOIHOE

FEKTPUHECKOE 1OJIE ¢ HANpskeHHOCThIO E =8 xB/M. Haiitu Monynb
U HaMpaBJICHUE:

a) Bektopa B’; 6) sekropa B’
B K'-cucreme, aBuxyuiefics Mo OTHOWIEHUIO K K-cucreme ¢ Mo-
CTOAHHOM CKOpPOCTBIO Vv TOA yrmoM a =45° k sexktopy B. Ckopoctb
K'-cucremnr B =0,60 ckopoctu ceera.
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2.401. PemnTh 3ajavy, OTJIMYAIOLIYIOCA OT MPENbIAYLUCH JIMIUD
TeM, 4T0 B K-cucTreme umeeTcsi HE 371EKTPUYECKOE, a MarHUTHOE
none ¢ uHpykuueit B =08 Tx.

2.402. YoenuTbcss ¢ moMoipio Gopmyin npeobpasosaHus (2.6x)
B MHBAapHAHTHOCTH CJICHYIOUIMX BENUYHH:

a) EB; 6) E2-c%B2

2.403. B uHepumanbHOit K-cucremMe oOTCYera MMEETCA [Ba
OJHOPOAHBLIX B3aMMHO IEPHEHAUKYNAPHBIX IOJSA: 3JEKTPUYECKOE

HanpspkeHHOCTH E =40 kB/M ¥ MarHuTHOe ¢ MHIyKimeid B =0,20 MTa.

Haittu nanpsokenHocts E'  (unu ungykuuio B’) mona B TOM
K'-cucreme orcuera, rae HabNIOKACTCH TOJIBKO OfHO TOJE (3TEKTPU-
YeCcKoe WJIM Mar{HuTHOE).

Y x a3 aHue. Bocnonb3osarbcsi MHBapUAHTaMU TOJIA.

2.404, ToueuHblil 3apsill ¢ JBUXKETCS PaBHOMEPHO W IPSAMOJIU-
HEAHO C PEJSTHUBUCTCKON CKOPOCTBLIO, COCTaBNAICIENd P -4acTb

ckopoctu ceera (B = vfc). Halitu ranpsixkeHHOCTb B 3NEKTPUYECKOTO
MOJST 3TOIO 3apsiia B TOYKE, PajyyC-BEKTOP KOTOPOIl OTHOCHUTENIBHO

3apAfa paBeH I M COCTaBJLIeT yronl § ¢ BEKTOPOM €ro CKOPOCTH.

2.7, liBHaeHHE 3apsKeHHBIX YacTHH
B 9eKTPHYECKOM N MACrHHTHOM NOJAX

® Cuna JlopeHua:
F=qB+q[vB]. (2.7a)

© VpapHeHHe ABMXKEHUs PEJIATHBUCTCKON YacTHIbL:

4__mv_.p @2.76)

dt [1 _ (U/L‘)z
® [lepuof oGpalieHUs 3apsiKeHHOI 4acTHUbl B OLHOPOJHOM MArHMTHOM MoJe:
T=2nm/qB, (2.78)

Iie m, — pe/UITHBUCTCKAaAz Macca wacTuubi, m,=mjy1-(vfc).

® BeTaTpoHHOE YC/IOBHE — YCIOBHE ABMXEHUS 3AEKTPOHA MO KpPYroRol opGuTe
B Gerarpoue:

B,==(B), Q.7r)

3§

rie By — MHAOyKLMA MarHMTHOro mnoja Ha opburte, (B) — cpenHee 3HaueHue
HMHIYKLUMN BHYTPH OPOUTHL

2.405. B moMeHT t=0 M3 OfHOI} IJIACTUHBI TIJIOCKOTO KOHAEHCA-
TOpPa BbUIETEN 3JIEKTPOH C HPEHEOPEXKMMO MaOH CKOPOCTLIO.

Mexay nnacTuHaMM IPHUIIOKEHO YCKOpsollee Hanpsixenune U=et,
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rie € =100 B/c. Paccroanue mexnay miaactuHamu ! =5,0 cM. C kakoit
CKOPOCTBIO 3JIEKTPOH NOMJIETUT K IPOTUBOMONOXHOI IUIacTUHE?
2.406. TIpOoTOH, YCKOpEHHBIH pa3HOCTb mNoTeHuuanos U,
nonagaer B MOMEHT. t=0 B ONHOPOZHOE 3JIEKTPUYECKOE I10JI€
IJIOCKOTO KOHJAECHCATOpa, JUIMHA IUIACTHMH KOTOPOIO B HamnpaBJ€HUH
OBIWDKEHUST paBHa [. HamnpskeHHOCTb NOJs MEHSETCS BO BpEMEHU
kKak E=et, rne ¢ — nocrosHHasA. Cyurass NMPOTOH HEPENATUBUCT-
CKAM, HAWTH YTOJI MEXOY HANpPaBJICHUSMHU €r0 ABMXKEHUA [0 U
nocyne nposnera koupaeHcatopa., Kpaesbimy 3¢dekramu npeHebpedb.
2.407. Yacrtuiia ¢ yaeJNbHbIM 3apsAJioM ¢fm JBWXETCS MPAMOIHU-
HENHO MOof MEWCTBUEM 3JIEKTPUYECKOro mons E=E,-ex, roe € —
MOJIOXKUTENIbHAA TIOCTOSAHHANA, X — PACCTOSTHHUE OT TOYKH, B KOTOPOH
YacTHIla MepBOHAYaNBbHO NoKowiack, Haiith paccrosxue, nmpoitneH-

HOE YaCTULENA [0 OCTAHOBKMH.
2.408. DJ1eKTPOH HAYMHACT JBUTATHCS B ONHOPOIHOM 3JIEKTpUUEC-

KOM Inojie HamnpsbkeHHoctu E =10 kBfcm. Yepe3 CKOJIBKO BpeMeEHH
Nnocyie Hayasla [BUJKEHUS KWHETUYECKAd SHEPIUA 3NEKTPOHA CTaHET
paBHOIl ero sHepruu nokos?

2.409. PensATUBUCTCKUII TNPOTOH B MOMEHT f=0 BieTen CO
CKOPOCTLIO V, B 007acCTh, IJie WUMEETCA [TONEPEYHOE ONHOPOAHOE
3NMEKTPUYECKOE mojie Hanpsbkennoc™n E, npudem v, E. Haimu
3aBUCHMOCTBE OT BPEMEHH YINa § MexJIy CKOPOCTbI0 v NpOTOH4 U
TIEPBOHAYAJILHbIM HAIPABJIEHUEM Er0 JBUXKECHUA.

2.410. IIpoToH, YCKOpEHHBI pa3-
HOCTBIO moreHmuanos U =500 kB,
NPOJIETAET MOMEPEYHOE OFHOPORHOE
MarHMTHOE II0JIe ¢ MHAYKUUEH B =
=0,51 Tn. Tommmua  objracTu ¢
nmostem d =10 cM (puc. 2.111). Haiitn
Yol o OTKJIOHCHHUA MpOTOHa OT
[1epBOHAYarbHOI0 HallpaBleHUs NBU-
KCHUAL. Puc. 2.111

2.411. 3apsxkeHHAs 4dacTULa JIBU-

JKETCA TIO OKPYXHOCTH pagMyca r=

=100 MM B OJHOPOOHOM MAarHMUTHOM INONE€ ¢ UHAyKUueir B =
=10,0 mTir. HaiiTu €€ CKOpOCTb U IEepUoj| OOpalueHus, ecim
YacTUILEN SABJIACTCA:

a) HEPEJATHBUCTCKUI INMPOTOH; §) PENATUBUCTCKUMA 3IIEKTPOH.

2412, Iina KakAX 3HAYCHUIA KMHETHMYECKOW OSHEPTUU IEPUON
o6pallleHHs JIEKTPOHA U IIPOTOHA B OJTHOPOAHOM MAarHMTHOM [10JI€
Ha N =10% Oonplie nepuona ux oOpanieHUs MPU HEPENATUBUCT-
CKUX CKOPOCTAX?
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2.413. DyeKTOH, YCKOPEHHbI pa3HOCTBIO mnoTeHiuanos U=
=1,0 kB, aBmkerca B OQHOPOAHOM MAarHUTHOM II0Ojie NOR YIJIOM
«=30° k Bekropy B, mopmynp kxoroporo B=29 MTx. Haiitm 1ar
BHHTOBOIl TPaeKTOPUM 3JIEKTPOHA.

2.414. Cnabo pacxomAnuics My4oK HCPEISATUBUCTCKUX 3aPAXKEH-
HbIX YaCTHll, YCKOPEHHBIX PAa3HOCTBIO MOTeHIMaNnoB U, BbIXOOAMT U3
TOYKM A BIOJb OCH NpAMOro coneHoupa. [Mydok ¢okycupyercs Ha
paccrosiHuy I OT TOYKU A (pU JBYX MOCJIEAOBATEJILHBIX 3HAYEHUSAX
WHAYKIUYA MarHUTHOIO nosns, B, wu B,. Hailtm ynenbHbii 3apsp
g/m 4acrtui.

2415. A3 Touxku A, nexameii Ha OCHM MPAMOro COJICHOWJA,
BBUICTAET HEPENSTUBUCTCKUIT 3JIEKTPOH CO CKOPOCTBIO U TIOA YIVIOM
a kx ocu. Mapykuma marautHoro nona B. Hailtu paccrosinue r
OT OCH A0 TOYKM MONAajJaHUs IEKTPOHa Ha 3KPaH, PacrOJIOXKCHHBIH
NMEPIEHMKYIISIPHO OCH Ha paccTodHuu I ot Touku A.

2.416. C mOBEpXHOCTH LMJIMHJAPUYECKOIO NpOBOJia paaMyca a,
N0 KOTOPOMY TEYET IIOCTOAHHBIA TOK [, BBUIETAET 3JIEKTPOH C
HaYaJIbHOM  CKOPOCTBIO Uy, HEPNEHIMKYISAPHOHA MNOBEPXHOCTU
npopopa. Ha kakoe MakCUMaslbHOE PacCTOSTHUE YIATUTCA 37MEKTPOH
OT OCH NPOBOAA, NPEXJe YeM MOBEPHYTh OOPATHO MOM ACHCTBUEM
MarHUTHOrO nons Toka?

2.417. HepensituBucTCKaA 3aps-
KCHHAst 4YacTULa I[pOJICTAeT 3JIeK-
TPUHYECKOE IMOJIE IUITUHAPHUICCKOro
KOHJAEHCATOpa M 3arcM noragacrt B
OHOPOXHOE IONEPEYHOE MAIHUTHOE
none ¢ uHgykuueit B (puc. 2.112). B
KOHACHCATOPE YacCTula JABUXETCA I10
nyre OKPYXHOCTH, B MAalHUTHOM
NoJIe — TIO MONYOKPY>KHOCTU pajuny-
ca r. Pa3HOCTh NOTEHUMAJIOB Ha

Puc. 2.112 KoHzieHcatope U, pasuychl OOKIIafoK

a u b, npuyeMm a<b. Haiitu cko-

y POCTb YacTUilbl U €€ YAENbHbINA 3apsn gfm.
£AB : 2.418. N3 nHayana koopauHat O obnac-

TH, TAE CO3aHbl OQHOPOMHbIE INapajuIeiib-

HBIE OCH Yy O3JIGKTPUYECKOC M MAarHUTHOE

MOJI C HANPsDKEHHOCTbIO E M MHAyKuuei

B (puc. 2.113), BbUIeTaeT B HaINpaBIECHUU

OCH X HEPENATMBMCTCKAst acTHIA C YHEJIb-

z HBIM 3apAfAoOM  ¢/m W Ha4yaJdbHOH CKO-
Puc. 2.113 pocTeio v,. Haiitu:

0 Ye
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a) KOOpAMHATY Y, 4YacTHIbI B MOMEHT, KOIja OHa n-ii pas
nepeceveT OCh y;
6) yron @ MeXIy CKOPOCTbIO YaCTMIIBI U OCBIO ¥ B 3TOT

MOMEHT.
2.419. Y3kuii my4OK OAMHAKOBBLIX MOHOB C YJEJbHBIM 3apsjiom

qfm, ¥MEIIUX pPA3TIUYHBIE CKOPOCTH, BXOAMT B TOo4yke O (CM.
puc. 2113) B oGnacTe, A€ CO3MAaHbI OAHOPOALBIE IlApaluIeNIBHBIC
EKTPUHECKOE M. MArHUTHOE MOJSA ¢  HAOpPKEHHOCTBIO E 1
uugykuued B, HaipaBaedue nydka B TOUKEe O COBIRLAET € OCbLIC
x. Ha paccroguuv | ot Toukm O HaxOUMTCs IUIOCKHIl 3KpaH,
OPHCHTRPOBAHHLIE repreHpukynsapHo ocu x. Halitu ypasHenue
cnefla yoHoB Ha skpade. IMTokasark, yTo npu z<<! 210 — ypaBHCH-
ue napadbosibl.

2.420. Tly4yox HEPENATUBHCTCKMX  IIPOTOHOB  IIPOXCAMT, HE
OTKTIOHSACL, uepes obracTh, B KOTOPOH cO3IaHBl  OJHOPORHLIE
MOTIEPEUHBIC  B3aWUMHO  [IEPHEHJIUKYISIPHBIE  DJICKTPHUYECKOE W
MmardutHoe fosst ¢ E=120 gkB/m u B =50 MTn. 3ateM 1y4ox
MONAnaeT HA 3a3eMJICHHYIO MuuIeHb, HallTa cuy, ¢ KOTOPOR Ny*oK
JEHCTBYET HA MMHUIEHDb, €CiUl TOK B nyyke [=0,80 MmA.

2421, HepensiTuBHCTCKHE MPOTOHBL ABIKYTCS IIPSAMOJIMHCIAHO B
ofiIacIy, I[e CO3JLAHLI OAHOPORHBIC BIAAMHO IEPHCHAWKYIAPHLIC
JCKTPUYHECKOE M MarHuTHoe 1nonsa ¢ E=40xkBM u B =50 MTn.
Tpaekropusa IIPOTOHOB JEKMUT B WIOCKOCTH xz  {puc. 2.114) u
cocrapnsier yrosi ¢ =30° ¢ ocpio x. HaliTu piar BuHTOBON JIMHMU,
O KOTOPO#l  OyIyT JABHMIAtbCHd FIPOTOHLI  LOCHC BBIKHOYEHMS
VIEKTPHUUECKOTO TIONA.

Qr \
y Ar\ %o

Puc. 2.114 Puc. 2.115

2,422, Tly4OK HCPENATUBUCTCKUX 3APSUKEHHBIX YaCTUL POXOIMUT,

HE OTKJIOHSSICH, Yepe3 obmacth A (puc. 2.115), 8 KOTOpOiA co3qaHbI
NIOTIEPEYHbIC  B3aUMHO  [IEPTICHAMKYISAPHBIE  3NCKTPUYECKOE U

MarHUTHOE 1OJIst C HanpsiKeHHOCTbI E u uuaykuwmeit B. Ecim
MarHuTHOE I10JIe BBIKAIOYUTDh, CJI€d IMydKa Ha 3KpaHe 3 cMelaercs
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Ha Ax. 3Hasa paccTosiHMA & U b, HalTH YyHenbHbIA 3apsap q/m
YacTHIL,

2.423. Yactuua ¢ yiaeNbHbIM 3apsaAoM ¢/m ABMKeTcs B obyacTu,
I7l€ CO3/1aHbl OJJHOPOAHDbIE B3aMMHO MEPHEHAMKYIIsIPHbIE JIEKTpU4e-
CKO€ M MAarHuTHOE [IOJIA ¢ HalpPsXKeH-
Hocteio E w uuaykuumeit B (puc. 2.116). B
MoMeHT =0 4yacTuiia Haxonujdach B
Touke O W HMENa HYJIEBYKW) CKOPOCTh.
Haiitu 111 HEPENATUBUCTCKOIO Cirydas:

a) 3aKOH [BWXKEHUsA dYacTulbl x(f) u
y(®); KakOi BMA MMEET TPaEKTOpUs;

§) ANMHY ydacTKa TPaeKTOpUM MEXIY
IByMs OIIMDKaIIMMU TOYKaMU, B KOTOPBIX
CKOpPOCTBb 4acCTHIbl O0palaeTcss B HYJIb;

B) CPEAHEE 3HAYCHHUE NPOEKIUU CKO-
pocTH YacTMlbl Ha oOch x (npeiidoByio
CKOpPOCTB).

2.424. Cucrema COCTOUT M3 JUIMHHOIO LMJIMHAPUYECKOIO aHOOa
paguyca 4@ M KOAaKCHMaJIbHOTO C HHUM [LUJIMHJIPHMYECKOro KaToja
panuyca b (b<a). Ha ocm cucteMbl uMeeTcs HUTh C TOKOM HaKaja
I, cO3[a0IIUM B OKPYXAalOHIEM MPOCTPAHCTBE MAarHUTHOE [IOJIE,
Haiitu HauMeHbUIYIO pa3HOCTb MOTEHHMANOB MEXAY KaToOM U
aHOJIOM, NpPU KOTOPOH TEPMOIJIEKTPOHDLI, MOKUAAIOUIME Katoa 0e3
HayaJbHOH CKOpPOCTU, HAYHYT IOCTUTaTh aHOMA.

2425, MarseTpoH — 310 npubop, COCTOAIMI U3 HUTA HaKala
pajuyca @ M KOaKCHMAJILHOTO IMJIMHAPUYECKOrO aHojaa paauyca b,
KOTOpbIE HaXOOATCA B OJ{HOPOJHOM MAarHWTHOM I10Jie, Hapaielib-
HOM HMTH. Mexay HHUTBIO M aHOAOM MPUIIOXKEHA YCKOPSIOLLas
pa3HOCTb nmoreHuManos U. HalTu 3HaueHUE UHAYKIIUM MArHUTHOTO
MOJIsi, NPA KOTOPOM 3JIEKTPOHBI, BbUIETAIOLIMAE C HYJIEBOU Ha4daslb-
HOU CKOPOCTBIO M3 HUTHU, OyAyT JOCTUIaTh aHOMAA.

2.426. 3apsbkeHHast 4acTMIAa C  YOENbHBIM  3apsafaoM  gfm
HayuHaeT [OBUTaTbCA B 06GJacTH, TIJIe CO3[laHbl  OJJHOPOJHBbIE
B3aMMHO MNEPNEHIUKYNSAPHbIE JIEKTPUYECKOE M MAaTHUTHOE IOJIs,
MarHuTHOEe noJie NMOCTOSTHHO M MMEET MHAYKLUUIO B, snexrpudeckoe
K€ MEHSAETCA BO BpeMeHu Kak E=E cosw?, e o=gB/m. Haitu

JJIsT HEPEJSITUBUCTCKOIO CIIyyasl 3aKOH JBIJKEHMs 4YactTilbl x(f) u
y(®, ecim B MoMeHT t=0 OHa Haxomwilack B Touke O (cM.
puc. 2.116). Kakoii nmpuMepHO BHJ] MMEET TPAEKTOPUS YaCTHUIbI?
2.427. Yacrota reHeparopa UMKIOTpoHa v =10 MI'm. Haiitn
3(pPEKTUBHOE YCKOPSAIOIEE HANPSDKEHWE Ha €ro JiyaHTtax, Ipu
KOTOPOM pacCTOSAHUE MEXAY COCETHMMM TPAeKTOPUSAMHU MPOTOHOB

paguyca r=0,5 M He MeHblie YyeM Ar=1,0 cM.

Puc. 2.116
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2.428. IIpoTOHBI YCKOPSIIOTCSI B I[MKJIOTpOHE, MaKcHMaJIbHbIA
paguyc KpUBM3HBI uX Tpaextopum r =50 cM. Haittu:

a) KMHETHYECKYIO JHEPIHIO IIPOTOHOB B KOHIIE YCKOPEHMA, €CIIU
MHAYKIUS MardUTHOTO MONA B HUKIOTpoHE B =10 Tu;

6) MUHUMAJIBHYI0O 4acTOTy TI€HepaTopa LMKJIOTPOHA, Hpu
KOTOPO# B KOHIIE YCKOPEHHS MPOTOHbI GYAYT MMETh KHHETHYECKYIO
sHepruio K =20 MsB.

2.429. OQHOKpaTHO WOHM3MpPOBaHHbIC MOHbLI He” yCKOpAIOT B
LUKJIOTPOHE TaK, YTO MaKCHMMaJbHbIA paauyC OpOUTBI T =60 cM.
YacroTta re”eparopa IMKIOTpoHA v =10,0 MI'm, 3¢dexruHOE
YCKOPsIOIliee HampsikeHue Mexay gyaHtamu U = 50 kB. [IpeneGperas
3a30pOM MEXIY [yaHTaMH, HaiiTu:

a) HOJIHOE BpEMs Ipolecca YCKOPEHHMs UOHa,;

6) npubnu>KeHHOEe 3HaYeHHe MyTH, NMPOHAAEHHOr0 HOHOM 3a BECh
[IUKIJI YCKOPCHUS,

2.430. Tak kak nepuojp OOpallieHUs 3JEKTPOHOB B OZHOPOJAHOM

MarHUTHOM MOJIE C POCTOM OJHEpPruM OBICTPO YBENMYMBAETCA, LIAK-
JIOTPOH OKa3bIBAETCS HENPUTOOHbIM
JUIA MX YCKOpeHMs. DTOT HeAoCTa-
TOK YCTPAHSETCA B MUKDOMPOHE
(puc. 2.117), rne u3MeHEHUE NMEPUO-
na obpanieHust snexkrpoHa AT pe-
Nal0T KpaTHBIM IIEpUOMy YCKOpsi-
romtero monss  T,. Ckonbko pa3s
9JIEKTPOHY HEOOXOAMMO  IPOTH
yepes YCKOPSIIOIIUA  MPOMEXYTOK
MUKPOTpPOHa, d4TOObI mnpuobpect
sHepruio W=4,6 MaB, eciu  AT=
=T,, VHIYKLIsE MarHUTHONO IOJIs
B =107 MmTn u 4acrora ycKopsIoLIe-
ro noas v=3000 MI'y?

2431, Yrob6bl B UMKIOTPOHE HE BO3HUKAJla PacCTpOiKa,
CBsI3aHHAasA C M3MEHEHHEM Mepuoja oOpallleHUuss 4acTUbl TNpHU
BO3pacTaHUM €€ 3HEPTUM, MEJICHHO MW3MEHSIOT (MOJYJIHpYIOT)
YacTOTY YCKOpsouiero nosus. [To kakoMy 3akOHY Hajlo M3MEHATb 3TY
4acToTy (), €CnIM WHAYKUUs MAarHUTHOrO I0Jst paBHa B n
yacTaLa Ipuobperaer 3a omuH oGopor sHepruio AW? Bapap
4JacTULbI ¢, Macca nt.

2.432. Yactuna ¢ yaenbHbIM 3apsiioM g¢/m HaxXOQUTCH BHYTPH
COJICHOMJA KpYIJIONO CE4YeHUS] Ha pacCTOsIHUM T OT ero ocu. B
O6MOTKE BKIIOYWIIM TOK, M WHIYKIMSA MArHUTHOIO MOJA CTaja
paBHOi B. HaiiTu CKOpOCTP 4YacCTUlibl M PaiMyC KPUBU3HBI €€

Puc. 2.117
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TPAEKTOpUM, €CJM 3a BPEMsl HapacTaHHA TOKa B COJIEHOMIE €€
CMEUICHME TIPEHEOPEXKUMO Maso.

2433. B OcraTpoHe MAarHMTHbLIA I[IOTOK BHYTPHM PaBHOBECHOI]
opbutbl pagumyca r =25 cM BO3pactaer 3a BPEMs YCKOPEHUA
NPaKTHYECKH C MOCTOAHHON ckopoctbio ¢ =50 B6/c. Ilpu srOM
3JIGKTPOHBbI Npuobperaor 3Hepruio W=25 M»B. Haiitu 4ucno
00OpOTOR, COBEPINEHHBIX 3JEKTPOHOM 3a BpeMA YCKODEHUs, W
COOTBETCTBYIOLLEE 3HAYECHUE MPOMJCHHOTO UM IyTH.

2.434. IlokasaTh, 4TO 3JICKTPOHLI B GeTaTpone OyayT ABUTATBCH
10 KpYroBoif OpouTe MOCTOSIHHOIO pajnyca MpH  YCIOBHU, YTO
VHAYKLHMA MarHUTHOIO NOJIA Ha OpOMTE paBHA NOJIOBHHE CPEAHErD
3HAYEHUS WHIYKIMY TOJISE BHYTPH OpOuMTHI (GCTATPOHHOE yCnonue).

2.435. Haiitu ‘¢ 1nomombio OeTaTpOHHOIO YCIOBMA  pajanyc
Kpyropoid opOUTbl 3MEKTPOHA, 3HAA 3aBUCHMOCTh  MHAYKUUM

MAarHuTHOrO IONs OT paccTosiHus 7 a0 ocu nosid. Paccmorpern
3TOT BOIIPOC Ha MPUMEPE IO B=Bo—ar2, rme B, u a — noio-
SKMTEJIbHBIE MOCTOSAHHBIE. .

2.436. Ilokasars € MOMOLIBIO OETATPOHHOIO YCJIOBUs, YTO
HaNpSXXEHHOCTh  BHUXPEBOTO  BJIEKTPUUECKOTO 11051 B GerarpoHc
MMEET SKCTPEMYM Ha PAaBHOBECHOI Op6uTe.

2.437. B GeraTpoHe UHAYKIIMSI MarHUTHOTO TOJA HA PABHOBECHOH
opbute pagmyca r=20 cM u3MeHAETCA 3a BpemMsa At =10 mc
IIPAKTUYECKN € NOCTOSSHHOM CKOpPOCTBbIO OT Hyna o B =040 Tn.
HaiiTu 3HEPruo, NpUOOPETAEMYIO DNEKTPOHOM 33 KAKALIA 000poT.

2.438. Muaykuus MAardUuTHOIO NMOJsi B GETATPOHE HA PAaBHOBECHOMH
opbute pajuyca r M3MEHAETCA 3a BPEMsi YCKOPEHMs OT Hyls 10 B
NMPakTUYECK! € IIOCTOSIHHOU  cKOpocThi., CuuTasg HadallbHYIo
CKOPOCTh 3JIEKTPOHa paBHOH HYJII, HAWTHU:

a) 3HEPruro, NMpUOGPETEHHYIO 3JIEKTPOHOM 3a JTO BPEMs;

6) cooTBeTCTRYIOLIEE 3HAYECHUCE UPONHAEHHOIO MCKTPOHOM TIYTH,
CC/IY BpPEMHA YCKOPDEHHA DPaBHO Af.
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Yactp 3

roc

roe

TAc

rae

KOJIEBAHUA U BOJIHBI

3.1. Mexanudeckne KoseGaHus
® VpasHeHue rapMOHHUYECKAX KoJeGaHUWil U ero peuieHue:
f+w§x=0, x=acos(wyt+a) (31la)

@, — co0CTBEHHasi YacToTa KojeGaHuil.

® VpasHeHue 3aTyXaloOUMX KOMeGaHUI M €ro peileHuc:

" , 2 -

F+2B%+wgx=0, x=g,eP cos(wr+a), (316)
P — koapduuMeHT 3aTyXaHUA, @ - 4YacTOTa 3aTYXaloUIUX KosjebaHui:

o= \/m: - p? (3.1B)

® JlorapnmMudeckuil 1eKpeMEHT 3aTyXaHusa A u fo6poTHOCTL Q!

1=8T, Q-==xi, @311
T=2njw — nepnof 3aTyxawilix KoneGaHui.
® VpaBHeHHe BBLIHYXKIEHHBIX KOJIeGaHMNl M €r0 YCTAHOBMBIUEECH pellEHHE:
i+2ﬁi+m(2,x=f;,coswt, x=agcos(wt-¢), (3.1n)
S 2
- o , tgp=2Be G3e)
[o? — o2y2 2 2 2 _ o2
(g - 0°) +4B* 0w @p ~ &

® MakcMMyM aMIUIMTYIbl CMEHIeHNs AOCTMrAeTCA IIpH

@y, =0 - 2. (33 %)

3.1. Toyka cosepinaer Kone6aHMA BOOJIb OCU X IO 3aKOHY

x=Acos(wt-n/4). IToctponts NpuMepHLIC IpaduKu:

ax

a) CMELIEHUA X, MPOEKLMU CKOPOCTH U, M NPOEKIMH YCKOPEHUS
Kak (DyHKIUSA BpeMeHU ¢
6) mpoekuuii ckopocru v, (x) u yckopenus a, (x).
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3.2. HekoTopass TO4YKa [BWXETCA BOOJIb OCHM X [0 3aKOHY
x=Asin? (ot - n/4). Haiitu:

a) aMIUIMTYIy W nepuon kojeGaHuif; n306pasuth rpaguk  x(7);

0) MPOEKIUIO CKOPOCTM VU, KakK (yHKUUIO KOOPAMHATBI  X;
n300pa3uth rpadux v (x).

33. Touka coBepIilaeT rapMOHHUYECKHE KOJIEGaHHA IO 3aKOHY
x=Acoswt+Bsinwt, ne A, B m ® — mnocroadusie. Haiitu
aMIUTATY/Ty @ 3THUX KoJebaHMil.

3.4. YacTtuia coBepIIaeT rapMOHUYECKHE KonebaHUs BJOJIbL OCH
X OKONO MOJOXeHMss pasHoBecuss x=0. Yacrora konebGaHui
® =4,00c7!. B HEKOTOPBIit MOMEHT KOOPAMHATA YACTUILBI X, =250cm
U €€ CKOpOCTb vu,, =100 cMm/c. Hailtu KOOpAMHATY X W CKOPOCTb U,
yacturbl 4depe3 t=2,40 ¢ 1ocne 3TOr0O MOMEHTA.

3.5. Haiitn KpyroByio 4YacTOTy U aMIUIUTYAy TapMOHUYECKMX
KOJIeGaHUI YaCTUIBI, €CJIM Ha PAaCCTOAHMUAX X; M X, OT IOJOXEHUS
PaBHOBECHS €€ CKOPOCTb paBHa U; U U,.

3.6. Touka coBepllaeT TapMOHUYECKHME KoJjebaHUA  BIOJIb
HekoTopoii npsimoil ¢ mepuopoM T=060c u ammonuTygoi
a =10,0 cM. Halftu cpefHIOI0 CKOPOCTh TOYKU 3a BpPEMs, B TEYEHME
KOTOPOTO OHa HpPOXOAUT HYThb af2:

a) u3 KpaiHero ITOJIOXKEHUS;

0) M3 MOJNOXEHUs] PABHOBECUS.

3.7. Haiitu rpaduyecku amMmuuTyny A xonebaHMH, KOTOpbIE
BO3ZHUKAKOT TIPU CIIOXEHMH CIIEAYIOLIUX KOJIEGaHUIA:

a) x;=30cos(wt+n/3), x,=80sin(wt+n/6);

6) x;=3,0cos wt, x,=50cos(wt+mn/4), x;=60sinwt.

3.8. Toyka y4yacTByeT OJTHOBPEMEHHO B [BYX KOJIcGaHMsIX OJHOIO
HalpaBJIeHUS: X; =aCo0s W! n x, =acos2wt. Haiitm MakcuManbHYIO
CKOpPOCTb TOYKM.

3.9. llpu cJIOKEHHH HBYX TapMOHUYECKNX KOaeGaHMil OIHOro
HanpapJIeHUst pe3yNbTUpYIOLee KojebaHue TOYKM WMEET BHJI
x=acos(2,1t) - cos(50,0t), rxe t — B cekyHmax. HaidlTu KpyroBble
YacTOTbl CKJIA[IbIBAEMBIX KonebaHMi M nepuojp OueHMiA,

3.10. "3aiiynk" KoNeGIETCS rapMOHUYECK C HEKOTOPOIi HEM3MEH-
HOM 4aCTOTOH OTHOCHUTENIbHO INKaJbl, KOTOpas B CBOIO O4Yepesb
COBEPLIAET TrapMOHMYECKUE KONEOAHUS IO OTHOLIEHMIO K CTEHKE.
O6a konebanusa NpoOMCXONAT BAOJIL OGHOIO M TOTO XKe HalpaBJIEHUA.
Tlpu yacrorax kosneSanuii MmKajibi v; =20 I'n m v, =22 T'ny yacrora

156



OueHn# 3aifyMKa OTHOCHTENBLHO CTEHKM OKa3bIBAac€TCs OJMHaKOBOIA.

Ilpn kakoif 4acrore v’ koneGaumii IIKAJILI 4acToTa OHMeHuA

3aifyuka craHer BABoe Gosublue?

3.11. Toyka nOBMXETCI B  IJIOCKOCTH Xy  TO 3aKOHY
x=Asinwt, y=Bcoswt, rne A,B,w — mnocrosuueie. Haiitu:

a) ypaBHEHUE TPAeKTOPMM TCYKM y(X) M HalpaBJEHHUE €€
OBIDKEHHS TI0 3TOH TPaeKTOPUM,;

6) yckopeHme a TOYKU B 3aBUCHMOCTHM OT €€ pajuyca-BeKTopa
I OTHOCHTENBHO Hayaja KOOPAUHAT.

3.12. HaiiTu ypaBHEHHE TpacKTopuM Y(X) TOYKH, €CJIM OHa
OBVDKETCA [0 3aKOHY:

a) x=asinwt, y=asinwi;

6) x=asinwt, y=acoslwt,

M300pa3uTth HpuMepHble rpacuky 3TUX TPAeKTOpHH.

3.13. Yacruiga Maccel m HaxXOAUTCA B OJHOMEPHOM CHJIOBOM
MoJie, IJe €€ NOTCHUMANIbHAs 2HEPrHsl 3aBUCHT OT KOOpAWHATHI X
Kak U(x)=Uy(l -cosax), U, u a - nocroannsle., Halitu nepuon
MaJIblX KoJiebaHM# YacTULbl OKOJIO IOJIOXKEHUS PaBHOBECHS.

3.14. Tor e BoOmpoOC, UYTO W B HNpenbiIywWieH 2agade, HO
noTeHINaNbHasg 3Heprus umeeT sun U(x)=a/x?-b/x, mMe a u b —
TONOXKMUTENbHbLIE NOCTOSHHBIE.

3.15. Haiitm nepuop Manbix TonepedHpix koneGawumil iiapuika
Maceht m =40 T, YKPEIUIEHHOTO Ha CEPEANHE HaTAHYTON CTPyHbI
nnuubl [ =1,0 M. Cuity HaTaXeHUs CTPYHBI CUUTATb MOCTOSTHHONR U

paBHOH F =10 H. Maccoii cTpyHb! ¥ CHJ1aMU TSEXECTH NpeHedpeyb,
3.16. OnpenenuTek NEepuoy Manbix KonelaHWil 1llapuka, HNOABe-

HICHHOIO Ha HEpPacTAXUMON HuTH jiaupbl [ =20 cMm, ecnd OH
HaXOOMTCA B HMACANIBHOM XMAKOCTH, TUIOTHOCTL KOTOPOH B n =30
pa3sa MEHbIUE MJIOTHOCTU LIapuka.

317. JlBa MaTeMaTM4ECKUX MAATHUKA, /4’& S
Kaxkuolid pymHel /=50 cM 1 Maccel m =451,
COEIUHEHD] OPYXUHKOI JKECTKOCTRIO
x =066 H/M (puc. 3.1). Ilpu pasrOBeCHH t {

MasATHHKHA 3aHMMAIOT BEPTUKAJIBHOE II0JIOXE-
Hue. Haittu nepuop manbix koneSaHuit sTux
MasATHUKOB, €CIIM MX KOJNEGaHUA NPOMCXOIST
B BEPTHKAJIbHOH IJIOCKOCTU B IIPOTHBOMNOJIOXK-

@ TOBTEIOVTT0 @ /77
HbIE CTOPOHBI (B mporusBodase). ﬁ
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3.18. Ilapuxk nopsBecuny Ha HUTA ANUHBL [ K
TOUKE O CTEHKHU, COCTaBIALIEH HEGOBLIOH yron
o ¢ Beptukanbio (puc. 3.2). 3ateM HHTL ¢ 10apu-
KOM OTKJIOHMJIM Ha Hebonpluioil yron P>« u
ortinyctunin. Cuvtaa ygap luapuka O CTEHKY YIpy-
MM, HaliTh nepuon konebaHuil Takoro MasATHUKA.

3.19. HenoasykHoe TeNo, HNOABEILICHHOE Ha
MPYKUHKE, yReJAUduBaer ec JUIUHY HAaA[l=40 mm.
Haiity nepuox MasnbiXx BEPTUKaJbHbIX KoJiebaHUii
Tena,

320. HneanbHas UIKOCTH 06bema V=16 cm’
HajuTa B U30rHyTyro TpyOKy (puc. 3.3) ¢ miomaabio
ceueHusa kaHana S =0,50 cm®: Haiitn nepumox Manbix KosjebaHuit
KHJKOCTH.

321, To xe, 4TO W B MpeAbIAyLIEH 3anade, HO OAHO KOJICHO
Tpy6Kkn (cM.puc. 3.3) cocravnser yron ¥ =30° ¢ BepTHKabIO.

322. Beruucaute HOepyojp  Malblx  KosiebaHMi  apeoMeTpa
(puc. 3.4), xoropoMy coobuIn HEGONBLIIONA TONYOK B BEPTUKAIIb-
HOM HanpaBneHuu. Macca apeomerpa m =350 r, paguyc ero Tpydku
r=32 MM, TUIOTHOCTH SKMAKOCTH p =1,00 r/cm®. ColipoTusrienme
KUJIKOCTY NPEeHebpexxumMo madio.

ot
!
l
|
!
I
!

Puc. 3.2

] [~
=

= |
- -
B 5
[ ;
5 -]

1
it
i(
T

Puc.3.3 Puc.3.4

3.23. Kak u BO CKOJIbKO pa3 U3MEHUTCA 4acroTa BCPTUKAILHbIX
KojiebaHmii I1apuKa, BUCSILIETO Ha JIBYX OJMHAKOBBIX MpPYXHHKAaXx,
€CJIM MX MOCHEJOBATENIbHOC COCAMHEHUE 3aMEHUTD HapasiIeJIbHbIM?

324. KoHubl HenedOpPMMPOBAHHON  MPYXKUHBI  KECTKOCTH
x =13 H/M 3akpemneHsl. B To4ke, oTCTOALIEH OT OIHOTO U3 KOHILOR
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NPYKUHbI Ha M =1/3 ee AnuHbl, YKpenuau HeOOJbIIOE TEJNO0 MACChl
m=25r, HaiiTu nepuop ManbiXx HpPOAOJIbHBIX KOjebaHUR JaHHOIO
tena, CUIbI TAXECTU HET.

3.25. Oupenenurh nepuoj Majlbix NPORONBLHBIX KonebaHuil tesa

Maccel m B cucreMe (puc. 3.5), €ciiM KECTKOCTH - IIPY>KMHOK paBHbI
%, U %,, & TPEHUE MPEHEOPEXUMO Maso. B monoxenuu paBHOBe-
CHsl MOXHO CUHMTaTh, YTO NPYXUHKH HE NehOpMHPOBaHbI.

m

X,

o
;@mw

Puc. 3.5

SILITIY,

3.26. HaiitTy nepuof Malblx BEPTUKANBHbIX KOnebaHuil |

TeJa Maccbl M B CUCTEMe, IOKa3aHHOIT Ha puc. 3.6.

KecTkoCcTr NPYXKUHOK %, U %,. *1
327. OpaHOpOAHDBIA CTEP)XEHDb TMOJMOXWIJIM Ha JBa

ObICTPO BpalawIluxcs 6710ka, Kak Ioka3aHo Ha puc, 3.7. ﬁE;Z

Paccrosinne mexgy ocsiMu 6510koB [ =20 cM, koahdunu-

€HT TPEHUSI MEXIy CTEpXHEM U OIO0KaMM k=018,
IToxkazatb, 4TO crepxkenb OyfeT coBepiliaTbh rapMOHUYEC-
kue konebanua. Haittu ux nepuon. Puc. 3.6

Puc. 3.7

3.28. lIMeeTcs MOTOK YacTUL, MaccChl mt, KOTOPBIE JABIXYTCA C
OJIMHAKOBON CKOPOCTBIO v U MapayijieNibHO HEKOTOpoil ocu OO, 3a
IUIOCKOCTBIO P, NEPNEHAMKYIAPHON ocu OO’ YacTunb! MOMagaror

B 0GnacTh, e Ha HUX ACHCTBYET Cuwiia, HanpapneHHas K ocu 00’
U MPOTIOPLMOHANBHAA PACCTOAHUIO 0 3TOH ocu: F,=-xr, rme %
— u3BeCTHas nocrossiHHas. HailTm nHanmeHbiniee paccrosinue [ or

TIockocTM P Ji0 ToukM Ha ocm OO’ xotopywo Gymyr mHepecekaThb
BCE 4aCTUILBI.
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3.29. Hebonpiioii OpycOK Ha4yMHAECT CKOAL3UTHL 10 HAKIOHHON
IJIOCKOCTH, COCTaBnsAmomieil yron o ¢ ropusoHtoM. KosgpduuumeHt
TPEHUs1 3aBUCUT OT IPOMJICHHOIO NMYTH § 110 3aKOHY k=as, I1ic a
— nocrosinHas. Haitt Bpems nBrxeHust Opycka.

3.30. UpeanbHas  KUAKOCTb, 3alOJHAIONIAA  BEepPTUKAJILHbIN
ydqacTtok pgiyuHbl ! TOHKON L-o6pasHoii TpyOku, B MOMEHT t=0
Ha4YUHAaeT NEePETeKaTh B JUIMHHBIA TOPU3OHTaNbHbIA ydacTok. Halitu
3aBUCUMOCTb OT BPEMEHU f BBICOTBI A YPOBHA >KUAKOCTH U BPEMs
f,, 332 KOTOPOE OHa BLITEYET M3 BEPTUKAJIBHOTO y4acTKa.

3.31. IIpencraBum cebe IHAXTY, MPOHU3BIBAKOIIYI0 3eMIIIO IO €
ocu BpaieHus. Cuurasg 3eMIIO 32 OMHOPOAHBI H1ap H npeHe6pe—
rasi CONpOTUBJICHUEM BO3[yXa, HaWTH:

a) ypaBHEHHE JBMXKEHMUs Te€Jla, YMABILETO B IIAXTY;

6) BpeMs, KOTOpPOE MOHANOOUTCA 3TOMY TeNy, 4YTOOblI JOCTH4b
IMPOTUBONOJIOKHOTO KOHILA I1aXThl;

B) CKOpOCTb TeJla B IIEHTpE 3emuln.

332, Haittm nepuox MayblXx KosnebaHuil MaTeMaTU4eCKOro
MasiTHUKa [UIMHBI [, ecju ero TOodKa MOJBeca ABUKETCA OTHOCU-
TEJIbHO MOBEPXHOCTY 3eMJU € MOCTOSIHHBIM YCKOPEHUEM & TAaK, 4TO
YyIOJ1I MEXJy BEKTODaMM 8 K g paBeH B.

333. Ha miagkmit TrOpuU3OHTaJIbHbIA CcTepXeHb AB  Hamera
Hebosblass My@dTOdKa Maccbl m=50T, KOTOpas <COEJIMHEHA C
KOHIIOM A CTEpXHs NPYXMHKOHR sxecTkocTH x% =350 H/m. Crepxenb
BpallawT ¢ NOCTOAHHOHK YIJIOBOH CkOpoCcTbIO @ =10,0 pan/c BOKpyr
BEPTHUKAJIBHOI ocH, mnipoxopsalei dvepes ero kodHel, A. Haittu
4acToTy & ManiblXx KosjebaHuil mydrouku.

334. B ycraHoBke  (Ha
puc38) w™mybra M macch
m =020 KT 3aKpenyieHa MEeXIy
JByMsl OJIMHAKOBBLIMHM MPY>KHUH-
KaMy, CyMMapHasli XECTKOCTh
KoTopblXx % =20H/mM. Mydra
0e3 TPEHUS MOXET CKOJb3UTh

Puc. 38 N0 rOPU3OHTANBHOMY CTEPXKHIO

AB. YcTaHOBKa BpalllaeTcs ¢

HOCTOAHHON YIJIOBOM CKOPOCTbIO @ =4,4 paji/c BOKPYr BEPTUKANILHOM

OCH, MPOXONSILEH Yepes cepefuny crepxus. HailTu nepuon masnbix

Konebanuii mydrol. Ilpy KakoM 3HadYeHUM  KoneGanuit MydThl He
oynet?

335, Mocka ¢ nexaliuM Ha Hell GPYCKOM COBEPLUAET TOPU3OH-
TaJbHbIE TapMOHMYecKue KoseGaHuii ¢ amnauTygoit a =10 oM.
Haiitu ko3¢puumenT TpeHus Mexmy moCkoil u Gpyckom, ecnu
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NMOCJIEAHUN HAYUHAET CKONL3UTL [10 JOCKE, KOrja €€ [nepuop

konebanuii Menbiue T'=10c.
336. Haiitu 3aBUCMMOCTD OT BPEMEHM YyIJla OTKIIOHCHMS

MaTeMaTUUYeCKOro MasfiTHUKa JUinHbl 80 cM, e€cnu B HadallbHbIid
MOMEHT MasiTHMK:

a) OTKJIOHUNM Ha yron 3,0° m 6e3 TOJNYKa OTHYCTHIIM;

6) HaxoowJCA B COCTOSHWM PAaBHOBECHS M €r0 HUXXHEMY KOHILY
COOOLIMIIM TOPU3OHTAJIbHYIO cKOopocTh 0,22 M/c;

B) OTKJIOHMAM Ha 3,0° M ero HWKHEMY KOHLY COOOLIMIN
ckopoctb 0,22 M/c, HANPABIEHHYIO K MOJIOKEHUIO PaBHOBECHSL.

3.37. Teno A maccel m; =100 xr u TenoB 4
macchl  #t, =4,10 Kr coefuHeHbl MeEXy Co6Ooi

npyxuHo#i (puc. 39). Temo A cosepiuaer
CBOOOIHBIE  BEPTUKANbHBIE TapMOHUYECKUE

KoneGaHus ¢ aMIMTyaoi a =1,6 ¢cM 1 4acro- Vo4
toif =25 ¢!, Haiitm nHaubonbiuee U Hau- 77775
MeHblllee 3HA4YCHMUS CUJIbl JaBJICHUS ITOM Puc. 3.9

CHUCTEMBI Ha OMNOPHYI MJIOCKOCTb.
338. Mocka, Ha KOTOpOiIl JIEXKMUT TEJIO MacChl m, Ha4YMHAaCT

JABUTaTbCs BEPTHUKANLHO BBEPX MO 3aKOHY y=a{l -coswt), e y —

CMELIleHUE M3 HadanbHOro nonokeuus =11 c¢~! Haittu:

a) MUHUMAJIbHYI0 aMIUILTYAy KosnebaHusl JOCKU, NpPU KOTOPOi
TEJI0 HAyHET OTCTABATb OT HEE;

6) aMmIUTYQy KoJjieGaHMsT QOCKH, OPU KOTOPOH TEJO IOJCKOYUT
Ha BbIcOTY h =50 CM OTHOCUTENbHO HAYaJbHOIO MOJIOXKEHNA (B
MOMEHT ¢ =0).

339. K HepacTSaHYTOIl TMIpYyKMHE, BEpXHUIl KOHel, KOTOpoii
3aKpervie, MOJBECHIIM U B MOMEHT =0 OTIyCTHJIM TEJI0 MacChl
m. KectkocTh npyxunbl ». Haiitu:

a) 3aKOH [BIDKEHMsT Tejla y(I), e y — ero CMelieHue U3
HavyallbHOTO TIOGJIOXKEHUS,

6) MakCMMaJbHOE U MUHUMAaJbHOE HATSKEHUS1 HPYKMHBI,

3.40. Bpycok mMaccel m, HaxOASALIUICS HA KON rOPU30HTAb-
HOW IMOBEPXHOCTU, COEAUHEH CO CTEHKON rOPU3OHTANBHON MPYXUHOI
KECTKOCTH % U HaXxOpuTca B Nokoe. HauuHasg ¢ HEKOTOPOro
MOMEHTA Ha OPYCOK Hayanu Ae#iCTBOBATH BIOJbL IPYKUHBI ITOCTOSH-
HOW cuoii F. Halitm npoiigeHusiii myTh u BpEMST JABILKEHUHA
Opycka [0 mIEpBOii OCTAaHOBKM.
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341, Yacruna Maccbl m  JABWXETCA TMOA JEUCTBUEM CUJIbL
F=-amr, mie o — TIIOJOXUTEJIbHAA MOCTOAHHAsA, t — paauyc-
BEKTOP 4acTWllhbl OTHOCMTEJIBHO Hayana KoopjamHat. Haiitn
TPAEKTOPUIO €€ [BVKEHUsl, €CIM B HadalbHbIf MOMEHT T=7,i u
CKOPOCTb V=v,j, A€ i W j — OprTbl OCe x U y.

3.42. Bpycok MacChl m HaxXOQUTCS HA IMafKoi ropuU3CHTaNbHOM
nopepxHocTtu. K HeMy NpUKpeENseHa Jierkas INPYXHHa XCCTKOCTH
x. CpoOOjHBIM KOHEl NPYXUHLI HayalW NEpPEMENaTh B FrOPU30H-
TaJILHOM HAMpaBJIEHUH BIOJIb NMPYXKUHBI ¢ HEKOTOPOR IOCTOSHHOMN
CKOPOCTBIO, Yepes CKOJIbKO BPEMEHM Hal0 OCTAHOBUTHL 3TOT KOHEL,
HPYKUHDBI, YTOOBI [HOCTIE OCTAHOBKU Opycok He koJebanca?

3.43. Teno maccbl m BUCHT Ha HpPYXHHE, MPUKPEIUIEHHONW K
noToNKy Kabunbl judra. XecTkocTh npyxudbl x. B momenrt =0
kabyHa Hadaja I[OOHUMAaThCA C YCKOpeHneM a. Haiitn 3akoH
ABVDKEHUsT rpy3a y(#) oTHOcUTesbHO KaGuHbl Judra, ecnn y(0) =0
n y(0)=0. PaccmoTperp 1Ba ciydasi:

a) a=const; 6) a=ot, e o — NOCTOSAHHAA.

3.44. Teno Maccbl m =050 KT BUCHUT Ha PE3UHOBOM IHYpC C
ko3pduimeHToM ynpyroctu x =50 H/m. HailitTm makcuManbHOE
paccTosIHUE, HA KOTOPOE MOXKHO OTTSIHYTE BHHU3 TEJIO, YTOObI €I0
konebanus eule Obwiu Obl TapMoHMueckuMM. KakoBa nipu 3TOM
sHeprus konedauuii Tena?

3.45, Teno maccbl m ynano ¢ BbICOThI A Ha

/TID__ 4alllKy MpPYKUHHBIX BecoB (puc. 3.10). Maccot
i YalIK¥ M APYXMHDBI NIPEHEOPEXMMO Malbl, XeCT-
KOCTb nocienHeir . TIpununHys K 4auike, TeJao
Ha4YMHACT COBEPLUATh TapMOHMYECKUE KoJedaHud
B BEPTUKaAJIbHOM Hanpasneduu. Haiitu amnnurtyny
KOJEDaHUit 1 UX 3HEPruio.

3.46. B ycnosmsx npegpiayiieil sagaum macca
yaluku paBHa M. Haiitu amnnutyny konebanmii
B 3TOM CJIy4ae.

3.47. Ha HWTH BHUCAT JiBa OAMHAKOBBIX IIapu-
ka (OOMH HOX JpYyruM), COCAHHEHHDBIE MEX/Y
coboif npyxmnHoi. Macca Kaxjuoro iuapuka m,
pACTSIKEHUE TIPYXKUHKYM PpaBHO €€ JuiuHe [ B
HetepOpPMUPOBAaHHOM cocToAHu. Huth nepesxrnu,
HaiitTy cKopoCTh 1leHTpa MacC 3TOM CUCTEMBI B
MOMEHT, KOTHAa AJNWHA TIPYXKUHKUA NMEpBLIA pa3 craHer pasuoil [,

Gt

Puc. 3.10
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348. Yactuia Maccbi m JBMOKETCA B TUJIOCKOCTH XYy TIOX
NEMCTBMEM CHUIBI, 3aBUCALLIER OT CKOPOCTU IO 3aKOHY F=a(yi-%j),
[Ne a — IOJIOKUTENbHAs MOCTOsiHHaA, i M j — OpThi Oceil X u
y. B HayanbHblii MOMEHT f=0 4acCTHlla Haxopusach B TOYKE
x=y=0 M uMena CKOPOCTb V, B HalpaBjicHUHU OpTa j. Haiitm
3aKOH JIBMDKEHMs wuactuitbl x(t),y(f), a TaKke ypaBHEHUE ee
TpaeKTOpUH.

3.49. OpHOpOnHLIA CTEpXEeHb [UIMHBI [ cOBEpUIacT Mallbie
KosiebaHMs BOKPYr TOPHM3OHTAJIbHOM  oOcH, MePIEeHUKYIAPHOM
CTPEXHIO M TIPOXOJSLLEH Yepe3 ero BEPXHUI KOHEL. Haiitn nepuoj
koneGanuii. Tpenus HET.

3.50. MareMaTu4ecKuil MasTHMK JJIUHBL [, =40 cM u TOHKM#
ONHOPOJIHDBIA CTepKeHb ANuHbL [ =60 CM COBEPLIAIOT CUHXPOHHO
Malbie KOJIeGaHUsST BOKPYT TOpM30HTaNIbHOM ocu. Haiitu pacctoanuc
OT LIEHTPA CTEP:KHs [0 3TO OCH. )

3.51. HaiiTi KpyroBylo 4acToTy MaJiblX KOJeOGaHMii ‘<‘7"
TOHKOTO0 OJHOPOJHOrO CTEPXHA Macchl M U JNMHBI 0
[ BOKpYr ropu3OHTaJIbHOH OCH, NPOXOASILENH HEpPE3
touky O (puc. 3.11). XKecrkocte mnpyxuHbl x%. B
MIOJIOXKEHUM PABHOBECHA CTEpXKEHb BEpPTUKaJICH.

3.52. OpHOPOAHBIA CTEpXEHb MAacChl m COBEpLLA- L
eT Marnble KojieBaHuil BOKpYr rOpU3OHTaJbHOU OCH,
npoxoxsuleir 4epes touky O (puc. 3.12). IlpaBbiit
KOHEl| CTPEXHsl MOJABEIUIEH HA IIPY>XHWHE XECTKOCTH

». Haiitu nepuoja KojeGaHMH CTEpXKHs, €CIM B
MOJIOKEHUN PABHOBECHS OH TOPU3OHTAJICH.

b
|

. Puc. 3.11
“x

x

[B00BD D00

2>0

3.53. OpgHOpOAHDBIN CTEpPXKEHb Macchl  m =15 Kr, BUCAILMN Ha
ABYX OAMHAKOBbIX HUTAX UIMHbL =90 cm (puc. 3.13), nosepHyiIu
HAa MaJiblil yroJl BOKPYT BEPTUKAJIbHON OCHM, NPOXOMsLIEH Yepe3 ero
cepepuuy C. Tlpu 3TOM HMUTH OTKJIOHWJIUCL Ha yron  « =5,0°.
3ateM crepxxeHb otmyctuwin. Hajimi:

Puc. 3.12
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a) nepuoxp koneGaHWit;
6) sHepruio KoneGaHMif CTEPXKHA.

3.54. Topu3oHTANIbLHBIN OQHOPOAHBINA NWCK MacChl M W pajguyca
R ykpemsieH Ha KOHIle TOHKOro crepxus AO (puc. 3.14). Ilpu
HOBOPOTE NMCKAa Ha YroJ ¢ BOKpYT ocu AO Ha Hero peicreyer
MOMEHT YHOpPYrUX CHuJ Nz=—k(p, rme k — nocrosHHas. Haiitu
AMIUIMTYY MaJiblX KPYTHIJIbHbIX KOJIEOaHMH U MX SHEPIUIO, €CNU B
HavyaJIbHBIAE MOMEHT IMICK OTKJIOHWJIM Ha YIOJN ¢, W COOOIMNH eMy

YIJIOBYIO CKOPOCTb @,.

rﬁ’L

|

R

- “*
|
\
(54 o+
ﬁ ,r
L \\ |
|
l
L‘\s I

c —-

—

Puc. 3.13 Puc. 3.14

3.55. OnHoponHblil cTepKeHb MacChbl m W AJUHBbI [ cOBepuiaeT
Mallble KoJiebaHuA BOKPYT FOPU3OHTANBHOI OcH, NPOXORALLe dyepes
ero BepxHuil koHen. Haitty cpegnior0 3a nepuop kosneGaHus
KAHETUYECKYI0 JHEPIUIO CTEPXXHS, €CIIM B HAYaJIbHbIA MOMEHT €ro

OTKJIOHMJIM OT BEPTUKANM Ha yron ¥, m coobmmum €My yIJIOBYIO

ckopoceth #,.

3.56. Pusyyeckuif MAATHUK YCTAaHOBHJIM TaK, YTO €ro LIEHTP
TSDKECTU OKasaJjicsl Ha[ TOYKOH mnofseca. M3 3TOro mnonoxeHus
MasATHUK Hayall JIBUTaThCsl K MOJIOXKEHUIO YCTONYMBOTO PaBHOBECUA,

KOTOpOE OH IHpoliesi ¢ ymoBoi ckopocthio . Haiitu nepuon
MaJIbIX KOJIEGAHUII 3TOr0 MasITHUKA.
3.57. dusuyeckuii MagTHUK COBEPIIACT Masible KOJICGaHUsT BOKPYT

TOPU3OHTANILHOM ocu O ¢ yacToToi W, = 15,0 ¢! . Ecim B mosnoxe-
HHHM PaBHOBECHS] K HEMY NPHUKPEIIUTL NMOJA OCbI0 O Ha pacCTOSHUMU
1=20cm or Hee HeOOnbIIOE TENO Macchkl m=50T, TO YacroTa
KoJiebaHuil CTaHOBHUTCA ®, = 10,0 ¢!. HaiiTu MOMEHT WHEpPIK
NEPBOHAYAJILHOIO MAasiTHUKA OTHOCUTEJILHO ocu O,
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3.58. [IBa ¢msuyecKkux MasiTHMKA COBEPIIAIOT Majble KonebaHuA
BOKpYT ONHOH TOPM3OHTAJILHOH OCH C YactoTaMu ®; H ®,. Hx
MOMEHTHI HMHEPLIUM OTHOCHTENBHO JIaHHOII OCHM paBHBI COOTBET-
crBeHHO I} m I,. MasATHUKA NpUBEIX B COCTOSIHME YCTOMYUBOIO
paBHOBECMs W CKpenuinu Apyr c¢ apyrom. Kakxopa Oymer uacrora
MaJIbIX KoyieOaHWif COCTAaBHOIO MassTHUKa?

3.59. OpHOpOAHBIN CTEpKEHb MANUHBI [ coBeplllaeT Majble
KosebaHMii BOKDPYr rOpU3OHTaIbHON ocu OO', NepreHIuKYIIAPHOI
CTEPXKHI0O M IIPOXOAsIei uepes OgHY u3 e€ro Todek. Haiitu
paccTossHUE MEXIY LEHTPOM CTEPXHS M 0Cbl0 OO, npu KOTOPOM
rnepuoja KoneGaHUil OyHeT HaMMEHBLLUNM.

3.60. duszyyeckuii MasiTHUK COBEpIUAET Masible KOJeOaHMit BOKPYT
FOPU30OHTAJIBHOM OCH I. 3aTeM €ro MEPEBEPHYIM U HallUIM TaKyio
ocb 2, Masnble KOJIEOaHMsA BOKPYr KOTOPOM IIPOMCXOAAT C TOIl Xe
4acToTOd, uTo M B mepBoM ciydae, [lokazarh, yTo paccrosinue [
MeXay ocsiMu I m 2 paBHO NPUBENEHHOM MIMHE MadTHUKA.

3.61. IlokasaTh, 4TO HpU TEpeHOCe TO4YKU Nojaseca O dusnyec-
KOro MasiTHUKa B 1IEHTp KadaHuii O’ Todka O CTaHOBUTCA
UEHTPOM KayaHWid, T.e. MEPUOA MallblX KouecOaHMHA MaATHUKA He
W3MEHHUTCA.

3.62, Toukoe KOJNbIO paguyca R COBEPLUIAET MaJble KoOJieOaHMs
okono Touku O (puc. 3.15). Haiitu ux nepuof, ecnu KosebaHUsi
MPOUCXONAT:

a) B MJIOCKOCTH DPHCYHKa,;

6) B HampaBJIEHUM, NEPNEHAUKYISAPHOM MJIOCKOCTM PHCYHKA.

3.63. Tonkass OQHOpOAHAsA MJIACTHHKA B (POpPMeE PaBHOCTOPOHHETO
TPEYTOJIbHUKA € BBICOTOH A cOBeplIaeT Maybie KoseGaHusi BOKpPYr
TOPU30HTAJILHO Ocu, cOBHafamwLIeil ¢ OfHOI U3 ero cropon. Haiitu
INPUBENEHHYIO JUIMHY U NEpUOj KoJebaHUil NaHHOr0 MasTHHUKA.

Puc. 3.15 Pnc.3.16 Puc. 317
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3.64. Jlerkuii TOHKOCTEHHBbI cdepuyeckuii cocyl paauyca R
LEeMKOM 3anojiHeH BOAo#i. CoCyl YKpEMJIEH Ha JIETKOM XECTKOM
crepxxue (puc. 3.16). PaccroaHue Mmexay Toukoil mogseca O u
LIEHTPOM cocyla paBHO !. BO CKOJNIBKO pa3 M3MEHHTCA IIEPHON
ManblX KoJjiebaHMil Takoro MasiTHUKa [IoCle TOfo, KaK BOJAa
3aMep3HET? BA3KOCTBIO BOABI NMpEHEOPEYD.

3.65. I';tankuii TOPU3OHTANBHbBINA [UCK BPallalcT BOKDPYT BEPTH-
kanbHolt ocu O (puc. 3.17) ¢ NOCTOAHHON YITIOBOI CKOPOCTBIO .
Ha neM HaxoauTcA TOHKUIA OMHOPOnRHBbIA crepxenb AB pnuuel [,
KOTOpBIN COBEpLIAET Majible KOJeOaHUs BOKPYI BEPTHKAJILHOR OcH
A, yXperuieHHOl Ha JucKe Ha paccTosnmu g oT ocu O. Haiftu
4acTOTy W, 3TUX Kojebanui.

3.66. Haiit yactory Masibix xonedanumi
CUCTEMBI, IOKa3aHHOR Ha puc. 3.18. M3BecTHbI
papuyc ©Onoka R, ero MoMeHt wuHepuun [
OTHOCHUTEJILHO OCH BpAallleHUsI, MacCa Tejia m
M KECTKOCTb [MpPYXKUHBI x. Macchl HUTA H
NpPYXKUHBI TIPEHEOPEKUMO Manbl, HUTb NO
0J1I0Ky HE CKOJB3UT, TPEHMSI B OCHU OJIOKa HET.

3.67. OnHOpOHbIlT DUIMHAPUYECKUNA OIJIOK
maccel M wu paamyca R MoxXeT CBOOOJHO
NOBOPaYMBaTbCsl BOKPYT FOPU3OHTAIBLHON OCuU
x O (puc. 3.19). Ha 610k IUIOTHO HaMOTaHa
HUTb, K CBELIMBAILIEMYCSA KOHLY KOTOPOIA
MPUKPEIUIEH IPy3 A. DTOT rpy3 ypaBHOBEUINBA-
€T TOYEYHOE TEJIO MacChl m, YKPEIJIECHHOE Ha
obopne Osi0ka, NMpU OMNpeNesICHHOM 3HaYeHUn
yrmna «. Haiitu dacrory Manbix KojeGaHwuii
CHCTEMBI.

§\SLQQQQQQQ

Puc. 3.18

Al

Puc. 3.19 Puc. 3.20
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3.68. CrutoiHoii OMHOPOAHBIA IMIMHAP paauyca r Karaercs 6e3
CKOJILXKEHUS N0 BHYTPEHHEH CTOPOHE HWINHAPUYECCKOM NOBEPXHOCTH
paguyca R, comepillasg Manbie KosnebaHusa. Haiitu ux nepuopn,.

3.69. CrinouwrHO# ORXHOPOJAHBIM [MJIMHAP Macchbl Mm COBEpLUAET
Manble KojiebaHus TOA [EHCTBHEM [BYX [MIPYXMH, CyMMapHas
XKECTKOCTh KOTOpbIX paBHa x- (puc. 3.20). Haitru nepuog 3srux
K0J1e6aHUIl B OTCYTCTBUE CKOJIBKCHHA.

370. B cucreme (ma puc. 321) N — Huth, K  We—=
HIDKHEMY KOHIly KOTOPOR nojseuleH Iiapuk A, K
KOTOPOMY B CBOW O4epe[b IOABEINEH HA HUTU JIJIMHBI
{ mapux B. Bepxnuif koneny HutH N COBepinaeT
MaJIblc rapMOHMYeCKUC KoneGaHui Tak, UTO HUThb N ;
OCTAaeTCA BCE BpeMsA BepTukanbhoi, Halitn wactory o /
9TUX KOJIEOAHU, €C/IM MacChl LIapUKOB A U B pasHbI 8

COOTBETCTBEHHO M u m,
3.71. JIma kybmka, MacCChi KOTOPBIX paBHLI m, U

m,, COCMHMITA HEBECOMON MHPYXUHKON KECTKOCTH % U

NOJIOKHIIM Ha MIAJIKYI0 TOPU3OHTANBHYIO TJIOCKOCTh. 3aTeM KyOuknm
HEMHOro cOMUBMIM WU OJHOBPEMEHHO oTnyctuin. Halltn cobcTBeH-
HYI0 4aCTOTy KoJjie0aHMi CucTembl.

372. Jlga mapa ¢ maccaMu
m; =10 kr u m, =2,0 KI Haca)cHb!
Ha IJIafiIKUil TOPU3OHTANBLHBIA CcTep-
xeHb (puc. 3.22). Ulapbl coegune-
HBl MeXAy coDOoif IPYXUHKOWH ¢
KECTKOCTBbIO  x =24 H/Mm. Jlepomy
11apy COOOLIMJIM HAYaIBHYI0 CKO-
poctb v, =12 cm/c. Haiitu:

a) 4acToTy koneGaHWii CHCTeMbl B TpoLecce KojeGaHuii,

0) SHEPruI0 W AMIUTUTYTY KOJeGaHWi.

3.73. HaiiTm nepuog Maniblx KpYTUJAbHBIX KOJIEGaHUM CUCTEMBI,
COCTOSIIIECH K3 OBYX AMCKOB, HACAXKEHHBIX Ha TOHKUH CTEpXeHb C
K03 IULMEHTOM KpydeHus k. MOMEHTBhI UHEpIUM IMCKOB OTHOCH-
TEJIBHO OCU CTEpXHst paBHbl I, n I,.

3.74. Monenb_ monekynol CO, — Tpu 1IapuKa, COEUHEHHDbIC
ONMVMHAKOBBIMHU  JIETKMMH  TIPY)KMHKaMW W pacrlojIOKEHHbIE B
HOJIOKEHUU PaBHOBECUSA BAOIL OAHON npaAMoi. Takaa cucreMa
MOXET COBeplUath [IPOAOJIbHbIE KOnebaHUIt JBYX THIOB, Kak
[I0Ka3aHO CTpenkaMu Ha puc. 3.23. 3Has Macchl aTOMOB, HalTi
OTHOIUEHUE YacCTOT 3TUX KoJsieOaHuii.

Puc. 3.21

Puc. 3.22
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0 C 0 3.75. Ha ropusoHTaJIbHONH TUIOCKOCTH
1) @G - ¢ koapuimenrom tpenuss k=0,10 e-

kUt Opycok maccel m =0,50 kr, coenu-

2) gmpgmmu\g HEHHBIIl TOPU3OHTAILHONU HexedopmMupo-
D e e BAHHOM NPYXUHKOH cO creHkoil. 2Kecr-
KOCTh UpyxuHkn x =245 H/em, a ee

Puc. 3.23 Macca IpeHedpexumMo Mana.  bpycok

CMECTWIIM TaK, YTO NPYXUHKA PacTaHY-
Jiach Ha X, =30 cm, u 3atem ornycrwiu. Haditu

a) mepuopn konedanuit Gpycka;

0) 4MciI0 KomeDaHni, KOTOpOE COBEPIIUT OPYCOK A0 OCTaHOBKU.

3.76. 3aryxawouiue kKojebanus TOUKM HPOUCXOHAT 110 3aKOHY
x =a,eP'sin wt. Haiiru:

a) aMIUIUTY[y CMEIIEHMH W CKOPOCTb TOYKM B MOMEHT f=0;

0) MOMEHTBL, KOIJla TOYK:? JOCTHIACT KPalHUX MHOJIOKCHUM.

377. Teyno coBepuiaeT KPYTHJIBHBIE KOJeOuHUsT MO 3aKOHY
¢ = poe P cos wz. Haiirn:

a) YIJIOBYIO CKOPOCTB ¢ M YIJIOBOE YCKOpeHue § 7Teja b
MOMEHT ¢ =0;

§) MOMEHTBI, KOrjla YIJIOBas CKOPOCTh MaKCAMaJibHA,

3.78. Touka copepiraeT KoJieOaHUs € 4acTOTOl @ 1 Kospduin-
eHTOM 3atyxaHutst B 1o 3axouy (3.16). Halltu HayanbHyr amIninTy-
Ay a, ¥ dHadanbHyio ¢asy «, eciau B MOMEHT t=0 cMmeuieune
TOYKM U TIPOEKI{Ms €€ CKOPOCTH PaBHbL

a) x,=0; %,>0; 6) x,>0, x,=0.

3.79. OciMsATOp €O BpeMeHeM peflakcanuu t =20 ¢ B MOMENT
t =0 uMceT HavaNLHOE cMmerueHne x, = 10 cMm. TIpu KakoM 3HA4YCHUH
HadasrbHOK CKOPOCTH X, 3TO CMEIICHUC OKAXKETCS pPaBHbIM CBOE
amruiuryne?

3.80. Touka cosepuaer konebanua ¢ yacToTol © =25 ¢!, Haiitu
KO3(hULMEHT 3aTyXxaHust B, €C/IM B HAYaJIbHBIA MOMEHT CKOPOCTh

TOYKY paBHA HYJ/IO, a €€ CMELLEHUE M3 NOJIOKEHNs pasHOBeCHs B 1 = 1,020
paza MEHbIIEC aMIUIATYbI.

3.81. Touka coBepuiaeT KoJiebaHUsl ¢ 4acTOTOH U KOodhduiu-
€HTOM 3aryxauus . HailTu aMIuMTyay CKOpPOCTH TOYKM Kak
DYHKIUIO BPEMEHU, €CNY B MOMEHT t=0:

a) aMIVIUTY[la €€ CMELIEHUs paBHA ag;

6) cmemenue x(0) =0 U NpOEKIUA CKOPOCTH v, (0) = %,.
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3.82. MareMaTUyecKUii MAasiTHRK COBEpLIAET kojiebaHus B cpele,
JUIsSL KOTOpOUM JNOrapuMHUYEcKuil JIEKPEMEHT 3aTyxaHusi A, =1,50.
Kakum Oyner 3HauyeHuME A, €CnM CONPOTUBJICHUE CPEbl YBEIUYUTL

B n=2,00 paza? Bo CKONbKO pa3 CJEAYET YBENUYNTh CONPOTUBHECHUE
cpeilbl, 4TOObL! KoneGaHUA CTaAu HEBO3IMOXHBI?
3.83. K npyxuHe [IOABECUIIUM TI'PY3MK, M OHa pACTsHYJIaCh Ha

Ax=98 cm. C kakuM nepuogom Oyfer KojebaTbCA TIPYSUK B
BEPTUKANILHOM  Hanpasienuu?  Jlorappudmuyecknit  Aekpement
3aTyxaHus A =3,1.

3.84. Haiitu nobpoTHOCTL OCL{MILISITOPA, ¥ KOTOPOro:

a) aMIUIATYla CMelIeHUust yMmeHbluaerca B n =2,0 pasa vepes
Kaxpie n =110 nepuonoB kojebaHuii;

6) coberTeennas uactota oy =100 ¢™' u Bpemsa pesakcanuu
7 =060 c.

3.85. Yactuuy cMectunm 13 TOJIOKEHUS  pABHOBECUA  HA
paccrosinue =10 cm u npegocrasmiu camoit cebe. Kaxoit nyrth
MPONAET, KOJeONsiCh, 3Ta 4YacTulia OO0 MOJHOA OCTAHOBKU, €CJU
siorapuMuYeCKil JICKpeMeEHT 3atyxanus A =0,0207

3.86. HaiitTu go0pOTHOCTb MaTEMaTUYECKOro MasTHUKA [JIAHBI
[=50 cMm, ecnu 3a T =52 MHUH €ro nojHas MexaHUdecKasl 3Heprust

yMenpLiuiach B 1 =4,0-10* pas.

3.87. Opuoponsblid Auck paxmyca R =13 cM MOXeT Bpallarhes
BOKPYT TOPH3OHTAJIBHON OCH, MEPIEHAUKYJISIPHOK K €0 MJIOCKOCTH
U npoxopsinei yepes kpail gucka, Haiitu nepuop masnbix konebda-
HMI 3TOro JAucka, ecjim Jjorapu@MuyecKkuii JEKPEMEHT 3aTyXaHUs
A =1,00.

3.88. Touknii OjHOPOAHBIA  JIUCK

Maccel m K paauyca R, nopBcllieHHbIH W—Z{‘

B TOPU3OHTATBLHOM TOJIOXKEHNN K YHPYTOii g

HUTH, COBEPIIAECT KPYTWIbHbIE KOJIEGAHUS

B OKWJAKOCTU. MOMEHT YNpyrux cumi co

CTOPOHBI HUTU N =& @, [ie & — NOCTO-

AHHAsA, @ — YIOJ MOBOPOTA M3 MONOKe- — WL el 4
HUs paBHOBecusi. Cuiia CONPOTUBJICHUS, h— — /;/’4’
AEHCTBYIOIAA HA €IMHUNY [MOBEPXHOCTH 0

aucka, F,=nv, e @ — IMOCTOsIHHAsA,

U — CKOpOCTb [JaHHOIO 3JIEMEHTa [IMCKA Puc. 3.24

OTHOCHTEJIBHO >XUAKOCTH., HaiiTu 4yacroTy
MaJlbiX KoJeGaHuiA.

3.89. Oduck A papmyca R, mnoOABCUIEHHbIA Ha YHPYrod HUTH
MEXJTy JIByMs HETOABIDKHLIMH INIOCKOCTAMHU (pHC. 3.24), coBepliaer
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KpyTHJIbHbIE KoneSaHus BOKPYI CBOCH OCH 00’. MomeHT uHepuun
IOUCKa OTHOCHUTENIBLHO 3TOH ocu I, 3a30p Mexny AMCKOM M Kax/oil
U3 TUIOCKOCTE! h, npuueM h<<R. HailTm BA3KOCTb rasa OKpyxaio-
1mero quck A, ecnu nepuos konebaHuid aucka I u norapudpmuyec-
KUl AEKPEMEHT 3aTyXxaHUs A.

3.90. IJapuk m™Maccel m MOXET COBEplIaTh HE3ATyXaKoliue
rapMoHHYECKMEe KoJebaHMsi OKOJIO TOMKH x=0 ¢ cOBCTBEHHOI
4acToToif ®,. B MoOMeHT =0, Korga LIapuK HaxXOHWICA B COCTOs-
HUM PaBHOBECMSA, K HEMY NPWIOKWINA BbIHYXIAIOLLYIO CHIY
F =Fycos wt, COBMajfaioOllyl0 10 HaNpasJeHUIo ¢ ocbio x. Hailitu
3aKOH BbIHYXJEHHbIX KOJebaHui [uapuka x ().

391. YcraHOBUTE B YCJIOBUSX MpPEADLIOYLIENl 3ajavyy 3aKOH
IBIDKEHMS Hlapuka x(f), €cjy 4acToTa BbIHYXMAWOLIEN Culbl paBHa
COGCTBEHHOR 4acToTe w, Konebanmii IIapuka.

3.92. Yacruiia maccbl m  MOXET COBEpLIaTb HE3aryXxalOn(Hue
rapMoHudeckde kosieGaHusg NOJ  ACHCTBUEM  YIIPYIOH CHIiLL €
kostpduumenrom x. Korga dyacrvia HaxoAusacb B COCTOSSHUM
PaBHOBECHSH, K HEll NPUJIOKHUAM TNOCTOAHHYIO cwily F, koropad
nefcrBoBajsia B TeyeHue t cexkyHpa. Halitu amnnntyay konebaduii
YacTuilbl TOCHE OKOHYaHUA JieicTBUS 2710l cuanl, MzobpasnTe
NpUMEPHBIA rpacpuk kosebanuit x(¢). MceienoBate BO3MOXKHbBIE
ciry4dau.

3.93. Ha ocuumusAtop Maccel m 6e3 3atyxaHust ¢ COGCTBEHHOI
4acCTOTOM ®, JEHCTBYET BBIMYXAAOUIAsA CHIIa [0 3aKOHY F,coswt.
IIpu KakuX HauanpHbIX YCIOBHAX (X, U %) ¢ camoro Hauana OyuyT
IPOHUCXOAUTL TOJNBKO BBIHYXAEHHbIE KOJcOanua? HalTn 3akon
x(t) B 3TOM ciydae,

3.94. OueHuTB, Yepe3 CKOJIBKO BPEMEHM YCTAHOBATCH KONeOafMsi
B CHCTEME C JIOOPOTHOCTBIO Q=1,0-10° u COBCTBEHHOI YACTOTOM
w0=5000 ¢t npyu PEe30HAHCHOM BO3JIEHCTBMM Ha 3Ty CHCTEMY

BBIHY>KNAOIIEA IapMOHMYECKOUA CHIILL.
3.95. Haiiti goGpuTHOCTL OCHMSUIATOPA, Y KOTOPOrO OTHOLIEHHE

PE30HAHCHOM 4YacTOThl ®,, K YacTOTE 3aTyXalouimxX KojebaHuii o
paBHO 1 =097,

3.96. Haiitu pa3sHOCTb (a3 ¢ MEKIY CMEIIEHNEM W BBIHYX/IAI0-
LIEH CHJION IPU PE30HAHCE CMEIEHUS, €C/IM COOCTBEHHAs 4acToTa
wo =50 ¢t n ko3ppuLUenT 3aTyxaHus P =52 ¢ L,
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3.97. llapuk Maccel m, NOABEIUECHHBLIA K IHPYXKHHKE, YAJIHHAET
ee Ha Al. Ilox nmeilcTBMEM BHEUIHCH BEPTUKaJILHON CUNbI, MEHSIO-
uieiicss Mo TrapMOHUYECKOMY 3aKOHy € aMmunTynoil F,, mapux
COBEPIIAET BbIHYKAEHHbIE KosiebaHunA. JIorapudMIrieckuii RAEKPEMEHT
3aryxaHusi A. IlpenebGperass Maccoil IPYXUHKHM, HaliTM 4acCTOTy

BhIHYXXJAWOLIEd CUabl, NPU KOTOPOH aMIUIMTYla 4 CMELIEHUsA
HIapyka MakcuMasibHa. KakoBO 3Hay€HME 3TON aMIUIMTYAbI?
3.98. HaiiTu BBIpaXEHME JUIA BBIHYXIAMOWIEHA CUNbI, 10/

JeiicTBUEM KOTOpOil OCLMJLIATOP Maccbl m ¢ KoddduumneHTom
3aTyXaHusi B WCIBITBLIBAET KoJIebaHuA TNMO 3aKOHY x =asin(wyt - @),
e w, — coOCTBEHHas YacCroTa OCUMILIATOPA.

3.99. OcruuiATop MacCel m JBWXKETCA IO 3aKOHY x=asinw?
rnog jeiicTBUEM  BbIHYXJawlein cwibl F, =Ficoswt. Haiitu
ko3 punueHT 3aTyxaHusa B ocuuInATOpa.

3.100. Haiitu MakcHMMallbHOE 3HAa4y€HUE aMIUIUTYLbl CMELLEHUS

OCHMJUISITOpPA, COBEPILAIOLIEN0 YCTaHOBUBLIMECS KOJebaHusA 1of
JICICTBHEM BBIHYXX/AIOILEH FapMOHMYECKON CWJIbI C aMIUIUTYAOH
Fy=2,50 H, ecnim 4acToTa 3aTyxalouux KoyiebaHHd JaHHOro
ocuuIATopa ® =100 ¢! u kKoadduunent conporusnenus (kosgou-
UMEHT [POIOPUUOHATIBHOCTY MEXIY CWIJIOH CONPOTHBJICHUS U
ckopocTbhio) r =0,50 kr/c.

3.101. AMIIIATYAB! CMELIEHUA BbIHYXICHHBIX TapMOHUYECKUX
KoseGaHMii mpu 4acrotax @, =400 ¢ ' U w, =600 ¢ paBHBI MeXIy
coboit. HailTu 4actory ®, NpU KOTOPOH aMIUIATYHa CMELIEHUsA
MaKCUMaJlbHa.

3.102. [Tpu 4acTOTaX BLIHYXIAWIUEH TAPMOHMYECKON CUibl ©,
M ®, aMJUTya CKOPOCTH YacCTULbl paBHa IIOJIOBMHE MaKCHMallb-

HOro 3Hadenusi, Haiitu:
a) 4acTOTy, COOTBETCTBYIOLUYIO PE30HAHCY CKOPOCTHU,

6) koappuuMeHT 3aryxaHust P M YACTOTY © 3aTyXaoOWUX
KOJIe0aHmil.
3.103. HekoTopass pe3sOHaHCHAsi KpUBas COOTBETCTBYET OCLMILIA-

TOpY ¢ JiorapmpMUYECKUM AEKPEMEHTOM 3atyXaHust A =1,60. Haiitu
ISl 3TOM KPMBOI OTHOLUEHHME MaKCHMAaJIbHOH aMIIMTY[bl CMELLE-
HUA K aMIUIATY[E CMELEHUS IIPU O4EHb MAaJOif yacrore,

3.104. Teno maccel m, NOABEILIEHHOE Ha HPYXUHKE, COBEPILIAET
BbIHY)XIEHHbIE KOJIeGaHMs C aMIUTATYIOH @ M 4acToToil .
CoGcrBenHas wacToTa paBHa ®,. Hailtn cpegHioo 3a nepuop
MEXaHUYECKYI0 SHEPIUI0 KoJebaHU HaHHOTO OCLMIUIATOpa.
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3.105. Haiitm cpefHIOl0 MOIHOCTD BbIHYXIAILENH rapmMoHHUYeEC-
KOii cunbl, ecnn Ko3pPUILHEHT 3aTyxaHus OCIMIIIIATOpPa paBeH P,
a MOJIHAasA SHEPIusi €0 YCTaHOBUBILMXCA KonebaHMil HE 3aBUCUT OT
BpemeHM (Korga 3TO BO3MOXHO?) M paBHa E.

3.106. Ilog ReiicTBMEM  BHEIUHEH  BEepTHUKAaJIbHOH  CHIIbI
F,=F,cos wt Teno, MOABEHIEHHOE Ha MPYXUHKe, COBEpLIaeT ycra-
HOBMBILIMECS BbIHYXIECHHbIE KOJIeGaHuUsl 110 3aKOHY X = @ cos (@ ¢ - @).
Haiitu paGoty cuwibl F 3a mepuop xonebaHusl.

3.107. Ilox peiicrBuem MomeHrta cun N, =N, coswt TENO
COBEpIIAECT BBIHY)KACHHbIE KpPYTHJIbHBIE KOJIEOaHUS 110 3aKOHY
¢ =¢,cos(wt-a). Hailtu pabory cum TpeHus, NEUCTBYIOLIUX Ha
TEN0, 3a MEpPUOA KojieOaHUA.

3.108. Hlapux maccbl m =50 r OABELIEH Ha NPYXUHKE XECTKOC-
™ x =20,0 H/m. Ilog peiictBueM BBIHYXAAIOLLEH BEPTUKanbHOMR
rapMOHMYECKON CHMJBI € 4acTOTOl « =250 ¢™! mapuk cosepriaeT
ycraHOBHBLINEcs KonebaHusA, IIpy 3TOM CMeEUIEHUE IIapUKa OTCTaeT
1o ¢asze OT BBIHYXJawIlleil cuiael Ha ¢ =37n/4. Halitn 1o6poTHOCTH
OCHMIJLIIATOPA.

3.109. Hlapuk maccel m, MMOABeE-
IICHHBIA Ha HEBECOMON TNPYXWHKE,
MOXKET  COBEPIIATh  BEPTUKANILHBIE
Kojie0aHuAa ¢ KO3((UIIMEHTOM 3aty-

xaHusa PB. CoOGcTBeHHas 4acrToTa
konebanuii w,. Ioj pedcreuem BHe-
IIHEN BEPTUKANBHOW CHUJIbl, MEHSIO-
uiefica mo  3akony F_ =Fycoswt,
IIapUK COBEPIIAET YCTAHOBUBIIMECS
rapMoHudeckue kosiebanus, Haiitu:

<P

100 200 300 we! a) CpefHIO 3a mepuon Kojseba-
HHUST MOLUHOCTb {P) cuiibi F;
Puc. 3.25 6) 4acToTy ® BBIHYXIAIOMIEH CH-

Jbl, TIPU KOTOPOIi (P) MaKCUMasbHa;
yeMy pasHa (P) 7
3.110. Cpenusii MOWIHOCTE (P) BLIHYAAIOLIEH CHJIBI B Cydae

YCTAaHOBUBILUMXCS KONEGaHMil 3aBHCUT OT MX YacTOThl &, Kak
NoKa3aHO Ha puc. 3.25. 3pech npegnonaraercst, YTO aMIUIMTYAa

BLIHYXAIOLIEH CHJIbl IOCTOSSHHA, HE 3aBUCUT OT YacCTOThl .
Haiitu coGCTBEHHYI0 4acTOTy @, OCIMIUIATOPa, ero KoathgpuiueHT
3aryxanusa B u RoOpoTHOCTL Q.
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3.2. DnexTpuveckue KonedaHus

® 3aryxarolue KoJeGaHusa KOHTypa:

g4=q,ePcos(wt+a), (32a)
e

o=yor-8%, w,=1/yIC, P=R/2L

® JlorapudMHMYecKHil [eKpeMeHT 3aTyXxaHus A u [JOOpPOTHoCTb  KOHTYypa
onpepeysitores opmynamu (3.1r). Ilpu cnabom sartyxanuu:

A=xR/CIL, Q=(1/R)/LIC. (3.26)

® YcraHoBuBLIKECS BbIHYXKICHHbIE KoaeGaHuA npu NocaAeJOBATEIBHOM

BKJIIOYEHNH B KOHTYp Hanpsxehud U=U cosof:

I=I cos(wt-¢), (32B)
e
1
L~
' U @
Iu=—”‘__.’ tg o =—mC_ (32 r)
1} R
Rz*(o)L-—)
wC

CooTBETCTBYIOILasA BEKTOpHAsA AuarpaMMa HanpsKeHMii noxasaHa Ha puc. 3.26.
® [loanoe conpoTHBjeHUe (MMMeNaHC):
I wl}
Z=yR*+X?, 3B2n) m
rie X =X; - X, — peaKkTHBHOE COMPOTHUBJEHHE.

® MOLHOCTb, Bbiie/sieMas B LNy nepe-
MEHHOTO TOKa: ’

P=Ulcos g, (B2e) 0
tne U u I -~ peiicreyomine (addekTnBHbBIE) !
3HAYCHMsA HalpPsDKEHUA M TOKa: Im/wc
U=U 2, I-12. (32 %) Puc. 3.26

3.111. HeGonblnoii miapuk Maccbl m =21 T, MOJABENIEHHbIH Ha

HEPACTSXKMMOM HM30JIMPYIOLLET HUTA Ha BbicoTe h=12 c¢cM or
FOPM3OHTAJILHOH TPOBOAAILEH IJIOCKOCTH, COBEPILAET MaJible

konebanus. [locrme TOro kKak €My coOOIIMNIM 3apsy ¢, HEPUON

Kosie6aHmit u3MeHuicss B n = 2,0 pasa. Haittu ¢q.
3.112. HeGonbluads MarHUTHas CTPEJIKA COBEPLIAET MaJible
KoJIe0aHuUsi BOKPYT OCH, NEPHNEHAUKYISIPHOM HANIPABIEHHUIO BHEILIHETO
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MarHUTHOTO Nojis. IIpy M3MeHEeHHWU HHAYKL UM 3TOr0 HOMAs NEPHON
konebanmii cTpenku ymenbuwiics B 1 =50 pas. Bo ckonbko pas n
KaK U3MEHUIAch MHAYKUMA nonsa? 3artyxanue xosjebanmnii npenedpe-

KUMO Maro.
3.113. Kouryp (puc. 3.27) obpa-

30BaH ABYMs NapajuleNbHbIMU [1PO-

l u BONHHKAMH, 3aMBIKAIOUIMM UX COJE-

L ®s '—o’""“‘; HOUOOM C HHAYKTHBHOCTBIO L u
m [IPOBOJSILIINM CTEP>KHEM MaccChl M,

KOTOPbIA MOKeT 0e3 TpeHUA CKOJib-

Pnc. 327 3uTh No nposogHukam. Iposonnuku

pacrnoyiokeHbl B TOPU3OHTANBLHON
MJIOCKOCTA B OAHOPOAHOM BEPTHUKAJBLHOM MArHUTHOM Ioje ¢
uHayKuyeir B, Paccrognue Mexay npopogHukamu . B mMoMeHT
=0 CcTpexHiO COOOILUANM HadanbHYIO CKOpOocTh v, Halitu 3akoH
ero aswxenust x(t). CONnpoTUBIECHNC KOHTYPA NPEHEGPEXUMO MAJIO.

3.114. Karyiika WHIYKTUBHOCTM L COCHMHSACT BEPXHHE KOHILbHI
IBYX BEPTUKAJbHBIM MEAHBIX INMH, OTCTOSALIMX APYr OT Apyra Ha

paccrosuue . Bpone mumn nagaet 0e3 HAYAIBHOH CKOPOCTH
TOPU30HTAJILHBIA IPOBONHUK-TIEpeMbIYKa Macenl m (De3 HapylieHus
KOHTaKTa ¢ [UHaMu). Bea cucreMa HaxoHUTcst B OZHOPOAHOM
MarHuTHOM [fosie ¢ MHAYKIHEH B, NEpHEHAUKYAAPHOM IIOCKOCTA
muH. Haiity 3akoH nBuokenusi nposonHuka x(f). ConpoTupienue
BCEX TIPOBOAHUKOB IpEeHEOpeKHMO Malio.

3.115, Tok B koseOATEABHOM KOHTYPE 3aBUCHT OT BPEMCHM Kak
I=1 sin(wyt), tae 1, =90 MA, w,=45-10°c™ . Emkocts xomjen-
catopa C=0,50 mx®P. HaliTy MHAYKTUBHOCTb KOHTYpa W HAalipsiKe-
HME Ha KOHAEHCATOpe B MOMEHT f =0,

3.116. B KOHType, COCTOSIIUEM U3 KOHpeHcatopa eMmkocth C u
KaTYLIKU MHAYKTHBHOCTU L, COBEpHIAOTCS CBOGOJHBIE HE3ATYXAlo-
wue konebaHWA, IPU  KOTOPBIX AMIUIMTYla HaupspDKeHus Ha
xoHaencarope passa U, . Hajitu cBase Mexay tokom I B KOHTYpE
n HaupskeHueM U Ha KOHJEHcarope.

3.117. KonebatenbHblifi  KOHTYP COCTOMT U3 KOHAEHCATOpA
emrocT C, KaTylUKM MHOYKTUBHOCTH L € fpeHeOpexKuMo ManbiM
CONPOTUBJIEHUEM U K1104a. TIpu pasoOMKHYTOM KII04€ KOHAEHCATOP
3apAqunyu A0 HaupspkeHuss Ul M 3aTeM B MOMEHT =0 3aMKHysu
ko4, Haitru:

a) TOK B KOHTYpe Kak (DYHKUUIO BPEMEHMU;
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6) DC camOMHAYKIIMM B KaTyLIKE B MOMEHTbI, KOIla 3JIEKTPH-
yecKkas SHEpPrusi KOHJEHCATOpa paBHAa 3HEPTUM TOKAa B KaTyLIKE,

3.118. Haiitu mMakcuManbHbIi TOK B uenu (puc. 228) u
MaKCHMMaJIbHOE HAarMpsKEHVE Ha KOHAEHCAaTOpe II0CNe 3aMbIKaHUs
kitoda K. AKTMBHOE CONPOTUBRJIEHUE LEMNH [IPEeHeOPEXXUMO MaJio.

3.119. B KOHType, COCTOALLEM U3 MNJIOCKOIO KOHAEHCATOpa M
KaTyHIKM HMHAYKTUBHOCTH € NPEHEGPEXHMO MasibIM aKTHBHBIM
CONPOTUBIIEHUEM, NMPOUCXOAST KojieGanust ¢ sHeprueid W. Ilnacru-
Hbl KOHAEHCATOpa MEMJIEHHO pa3jBUHYJIM Tak, 4YTO 4acroTa
KoJeGannit yBenmymiiacs B 1 pa3. Kakyro paborty cosepuusig Iipu
3TOM IPOTUB 3ICKTpUHECKUX cumn? '

3.120. Haiiti COGCTBEHHYI0 4acTOTy ®, pe3oHaropa (puc.3.29),
cymTasl, 4YTO €ro MJIOCKass YacTh SBAAETCA KOHIAEHCATOPOM, &
UUIAMHApUYECKass — MHIYKTHBHOCTBIO. Heobxomaumbie pasmephl
yKa3zaHbl Ha PUCYHKE,

6| ¢
]

Puc. 3.28 Puc. 329

3.121. Ha puc. 330 mokasaHo
CEY4EHUE TOPOUJATILHOTO PE3OHATO-
pa, HCIOOJIL3YEMOrO BO MHOIMX y
MUKPOBOJTHOBDBIX PEHEpaTopax.
Cunrad, 4TO LEHTpaJbHAsA YacCThb
pesoHaTOpa ABJAETCA IUIOCKUM 5
KOHJIEHCATOPOM, a TOpou/jajibHas
MOJIOCTh — WHAYKTUBHOCTLIO, OLle-

HATb COGCTBEHHYIO 4acTOTy pe3o-
naropa. Heobxonumblie pasmepbl maHbl Ha DPUCYHKE.
3.122. B xoneGarenbHOM KOHTYpe (puc. 3.31) MHIYKTHBHOCTH

Karymkn L =25 m['H, a emkoctu xongencatopos C; =2,0 Mxd n
C, =3,0 Mk, KO}meHcaTopm 3apsiquian g0 HanpsbkeHus U=180B

YU 3aMKHYJM kmou K. Haiitu:
a) repuop cobCcTBEHHBIX KOsebGaHMii;
0) amMnauTygHOE 3HAYEHME TOKAa Yepe3 KaTYIIKY.

Puc. 3.30
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3.123. Dnexrpuyeckas uenb (puc. 3.32) MMEET npeHebpeXumo
MaJloe aKTHBHOE CONPOTHBIICHME. JIeBbIN KOHAEHCATOP 3apAaMIH JIO

HanpsikeHuss Uy u 3areM — B MOMEHT £=0 — 3aMKHYIM KJII0Y

K. HaiiTu 3aBHCMMOCTL OT BpEMEHM ! HampsOKEHMII Ha o00oux
KOHJIEHCaTOpax.

Puc. 331 Puc. 3.32

3.124. KoHTyp COCTOMT U3 KaTylIKM HWHOYKTHBHOCTM L n

KoHaeHcaropa emMKocTH C. ConpoTupiieHME KaTylIKM M IIPOBOHOB
npeneGpexxumo Mano. Karynika HaxopguTcsl B IOCTOAHHOM MAarHuT-
HOM [10JIe, TaK YTO CYMMAapPHBI ITOTOK, IIPOHHU3LIBAIONIMI BCE BUTKU
Katyluku, paseH $. B MOMEHT #=0 MardutHOE MOJI€ BbIKITIOYHIIN.
Cuntas BpeMs BBIKJIIOUYCHUS OYEHb MAalbIM II0 CPaBHEHUIC C
IEPUOIOM COGCTBEHHBIX KonebaHUit KOHTYPa, HAWTH TOK B KOHTYpE
Kak QYHKIMIO BPEMEHU ¢ .

3.125. B KOHType COBeprialTcss CBOOOOHBIC  3aTyXalollue
KonebaHus, NPH KOTOPBIX HANpsKEHUE HAa KOHAEHCATOPE MEHAETCS

BO BpPEMEHH II0 3aKOHY U=Ume"" cos wt. Haittu MOMEHTBI
BPEMEHH, KOT/la MOJYJb HanpsDKEHUs Ha KOHAECHCATOpE JOCTHTaeT:

a) aMIUIMTYQHBIX 3Ha4YEHUIA;

6) MaKCMMaJIbHBIX (3KCTPEMAJIbHBIX) 3HA4YEHHIA.

3.126. Kontyp comepXXuT KOHAEHcATOp €MKOCTH C, KaTylUKy C
WHIYKTUBHOCTBIO L M akTUBHBIM COMPOTHBJIEHMEM R, a Takxe
knio4, Ilpm pasOMKHYTOM KIIIOYE KOHJEHCATOP 3apAAWIIH, IOCJKe
Yero KIK4Y 3aMKHY/IM, U Hadaiuch KoneGaHua. HailTu oTHouIeHue
HAIPAXKEHUA Ha KOHJEHCATOPE K €ro aMIUIMTYJHOMY 3HA4YEHUIO B
MOMEHT HEMOCPEACTBEHHO MOCIIE 3aMbIKaHUsA KIIIOYa,

3127. B koHTYpe C eMmkocrbl0 C M HUHAYKTUBHOCTBHIO L
MPOUCXOAAT CBOOORAHEIE 3aTyxarolnjue KosaeGaHus, Mpi KOTOPBIX TOK

MEHsETC BO BpeMeny 1o 3akoHy I=1I, e* sinw. Haiitn nanpsxe-
HME Ha KOHJIEHCATOpe B 3aBHCHMOCTM OT BPEMEHM M B MOMEHT
t=0.
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3.128. KonTyp cocrour u3 koHaeHcatopa eMkoctd C =4,0 Mx® u
KaTYUIKd € WHIYKTUBHOCTBIO L=2,0 M[H ¥ akTUBHBIM COIpO-

TuBneHneM R =10 OMm. HaiiTu OTHOLIEHHWE 3HEPIUM MAarHUTHOTIO
NOJiA KaTyWIKM K SHEPIMM JJIEKTPUYECKOTO NOJsi KOHJEHCcATopa B
MOMEHT MakKCcuMyMa TOKa.

3.129. KoHTyp cOHEPXUT [BE IOCIAEROBATEIBHO COEQMHEHHDBIC

KaTYIUKMA ¢ aKTUBHBIMH CONpPOTUBJIEHUAMU R, ¥ R, U MHOYKTUB-
HOCTAMU L, m L,, npUu4eM B3auMHash MHAYKTUBHOCTb UX INpeHebpe-
XUMO Malla, JTHM KaTylIK¥M Haj0 3aMCHHTb O[HON Tak, 4TOObI
4acToTa U JOOPOTHOCTE KOHTYpa He uaMeHunuch. Halitu uaaykrus-
HOCTb M AKTUBHOE COMPOTHBACHHE TAKOH KaTyIIKH.

3.130. Haittu Bpems, 3a KOTOpPOE aMIUIMTYAA KonebaHuIl TOKa B

KOHType ¢ J0OpOTHOCTBIO @ =5000 ymeHbluuTcss B 1 =2,0 pasa,
ecnm 4acTtoTa konebanuii v =2,2 MTI'n.
3131. KoneGarenbHpiit KOHTYp wuMmeeT eMmkoctb  C =10 Mk®,

MHAYKTMBHOCTL L =25 MI'H u aktuBHOE conporusieHue R =1,0 Om.
Yepes ckonbko KonedaHUil amIuATy/la TOKa B 35TOM  KOHTYpE

YMEHBIIUTCA B e pas?

3.132. Ha cKOJIbKO NIpPOLICHTOB OTAMYaETCd yacrtora  CcBOOOA-
HbIX KonebGaHuit KOHTypa ¢ gobporHoctbio @ =5,0 or cobcrReHHOM
YacTOThl &, KoyiebGaHuil 3TOoro KOHTypa’

3.133. IIpoBoaHuK B hopme KBaJpaTHONU paMKu

CO CTOPOHOI a, NOABELUEHHbINH Ha YNPYroi HUTH,
HaXoauTCsl B OJHOPOAHOM TIOPM30OHTaIbHOM Mar-

HUTHOM TMone ¢ wuHAyKnueil B. B nonoxexnuu
paBHOBECUA  TUIOCKOCTL  PaMKU  [lapasiienbHa

Bekropy B (puc. 3.33). Bynoyuwm BbiBefaHa wu3
MOJIOKEHUsS PABHOBECHUA, paMKa COBEpILLACT Mallble o}
KOJe6aHMil BOKPYT BEPTUKAILHOM OCH, MPOXOASILEN
4yepes ee HeHTP. MOMEeHT uHepliMn paMKy OTHOCH-

TENBHO 3TOH OCU I, €€ DAECKTPUYECKOE CONPOTUBIIE- Puc. 3.33

Hue R, Tlpenebperass WHAYKTMBRHOCTBIO pPaMKH,

HaliTu BpeMs, 4YEpPE3 KOTOPOE aMILUIMTYAa €€ YIJIOBOTO MHOBOPOTA
YMEHBIIIUTCSI B e pa3s.

3.134. B cxeme (puc. 334) 3OC osnemenra &=2,0B, cro
BHYTpeHHee conpotusienne r=9,0O0M, €eMKOCTb KOHgeHcaTopa
C =10 Mmx®, uHOYKTUBHOCTL Katyuwiku L=100 wmIH u axkTusHoe
connporusneHue R=10 Om. B HeKOpoblﬁ MOMEHT w4y K
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o pasomkuynu. Haiitu snepruio koneGauuii

K B KOHTYypE:
a) HEeNOCPEACTBEHHO NOCNE pa3MbIKa-
6 C L wyus xmoua;
T T 6) uepes t=030c nocae pasMbIKa-
HUA KI04a.
Puc. 3.34 3.135. B xouType, HOOGpOTHOCTL KOTO-

poro Q=50 u cobCTBeHHas 4acroTa
KoneGanuit v, =5, 5 k[, BO30YXZalOTCA 3aTyxawuipe KoseGaHus.
Yepes CKOJIBKO BPEMEHM JHEPIUs, 3allaceHHass B KOHTYPE, YMEHb-
mutea B v =2,0 pasa?

3.136. KonebaTenbHbIA KOHTYP COHEPKHAT KOHIAEHCATOP C YTEYKOM.
EMmkocre kKoHOeHcaTtopa C, €ro akTHUBHOE CONpOTHBIEHHE R,
WUngyktuBHOCTD Katyiiku L. CONpOTMBIECHHE KaTYBIKM ¥ TIPOBOAOB
npeHebpexxumMo Mmasio. Haiitu:

a) 4acToTy 3aTyXalIUHUX KojebaHMil Takoro KOHTYpa;

6) ero noGpPOTHOCT.

3.137. Haiitu JoGpPOTHOCTH KOHTYypa ¢ €MKOCTBIO C =20 MK® 1
UHAYKTABHOCTBIO L =5,0mMIH, ecnu Ha NOQAEpXaHME B HEM
HE3aTYyXaIUX KOJe0aHui ¢ aMIJIMTYROM HaNpsiKEHWA Ha KOHJIEH-
carope U, = 1,0 B Heo6xoauMo nogBoauTs MoluHocTb (P) = 0,10 MBT.
3aTyxanue koneGanuii B KOHType AOCTAaTOYHO Majio.

3.138. Kakyio cpefHIOI0O MOIL[HOCTb JAOJDKEH MOTPEOnsATh Koieba-

TENBbHBIH KOHTYP ¢ aKTUBHBIM conporusneHueM R =0,45 Om, ytobnt
B HEM MNOANCPKMBAJIMCL HE3aTyXalolMe TapMOHHYECKUE KOJeGaHus

¢ aMmauTynoi Toka I =30 MA?

3.139. KoneCaTenbHbINH KOHTYP COHEPXKUT KOHJAEHCATOP €MKOCTbIO
C =12 1® U KaTylIKy C HHIYKTUBHOCTEIO L = 6,0 MKI'H ¥ aKTMBHBIM
conpoTusieHueM R =0,50 OM. Kakyio cpegHIOI0 MOUHOCTD HYXKHO
TIORBOAUTL K KOHTYPY, UTOOBI NMONAEPKHUBATh B HEM HE3aTyXarol(ue
TrapMOHHYECKME KOJIE6aHMA C€ aMIUIMTYJ0il HaNpsDKEHHs Ha

KoHgencatopa U, =10 B?
3.140. HaiitTh 4YacTOTY 3aTyxamloWuXx KoixeGaHuil KOHTypa,
moka3aHHoro Ha puc. 335, Emxocrs C, wHAayKtusHOCTE L 1

aKTUBHOE CONpPOTUBJIEHUE R MNpERnoNaralorcss M3BECTHLIMH.

3.141. UmeroTcss nBa KoneGaTeNbHbIX KOHTypa (puc. 3.36) ¢
KOHJIEHCAaTOpaMH ORMHAKOBOH eMmkocTd. IIpM KakoM COOTHOMIEHMU
MEXTy MHAYKTUBHOCTAMHI K aKTHUBHBIMM COITPOTHBIIEHUSMMU KaTyLLEK
4aCTOTBl M 3aTyXxaHWsi CBOOOAHBIX KoJIeGaHMl B OGOMX KOHTYpax
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OymyT OAMHaKOBbIMH? B3auMHas MHIYKTHBHOCTb KaTyLIEK JIEBOIO
KOHTYpPa IPEHEOPEXUMO MaJia.

‘L, L, L, L
LT v
a 0
Puc. 3.35 Puc. 3.36

3.142. KoHTyp cCOCTOMT U3 [OCJHENOBATE]IbHO BKJIKYEHHbBIX

KOHAEHCATOpa emkoct C, KaTylUKM WHAYKTMBHOCTM L, xio4a u
CONMPOTHBIECHHA, PABHOIO KPUTHYECKOMY JUIA JaHHOTO KOHTypa. Ilpu

Pa3OMKHYTOM KJIIOYE KOHJIEHCATOp 3apaauMiid X0 Hanpsbkenusa U,
1 B MOMeHT t=0 x4 3aMmkHynu. Haiiti Tok I B KOHType Kak
tyHkio BpemeHu ¢. Yemy pasen I, 7

3.143. Karyiiky ¢ akTHBHbLIMH COIPOTUBJIEHMEM R M UHOYKTUB-
HOCTBIO L TIONKAICYUIIM B MOMEHT =0 K MCTOYMHUKY HAIPsKEHUA
U=U_cos wt. Haittu 10K B Katymxe I(f).

3144, llenb, COCTOSIIUYI0 H3 HOCIENOBATENbHO COEOUHEHHBIX
KOHpeHcaTopa eMkoctd C K CONpOTHBIIEHNA R, NOAKIIOUWIM K
HEpEMEHHOMY HanpsikeHuto U =U,_coswt B MomeHnt t=0. Haiitn
TOK B LENM Kak (PYHKIMIO BPEMEHH f.

3.145. nuHHbBIA OAHOCIHONHHLIA CO/IEHOWJI U3 [POBOJIOKM C

YACAbHBLIM COIIPOTHUBIICHHEM p HMMEET Ha CAUHULY JJIMHbI n
IUIOTHO PacCiiONOXKEHHBIX BHTKOB. Tonumua HU30JIALIMH NpOoBOAa

npenebpexxuMo mana, Pamuyc ceweHusi cosneHoupia paBeH a. Haiitu
PasHOCTD a3 MeXIy TOKOM M IEepeMCEHHBIM HANPSKEHHEM YacTOThLI

VvV, KOTOPCGE ITOAKJIIIOYWCHO K KOHIIAM COJICHOHOA.

3.146. KoHupb! uenu, COCTOSILNEH M3 I0CIe0BaTe)IbHO BKIIOYEH-

HbIX KOHJEHCATOpa W aKTHMBHOIO CONPOTUBJIEHUs R =110 Om,
NOACOCHMHNIK K HEPEMEHHOMY HANPIKEHUIO C  aAMIITUTYHOI

U, =110 B. IIpn 3TOM aMIIUTya YCTAaHOBMBILIEIOCA TOKAa B IIEMHU

1, =050 A. Haittu pa3HocTe (a3 MeXay TOKOM M MOJaBaEMbIM
HalpaXKEHUEM.
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R 3.147. Ha puc. 3.37 nokasaHa npocreiinias
O—D—I——*) cxema criaxupamooiero ¢unbtpa. Ha Bxon
7 C y! ~ TOMAIOT HANPsXEHUE U, =[1 +cos wt]. Haiitu:
T a) BhIXOXHOE HanpspkeHue U’ ();

—° 6) 3pauyenne RC, npu KOTOpOM aMILIuTyda
NEPEMEHHON COCTaBIAIOIIEH HaNpPAXKEHUA Ha

BbIXOfie OyaeT B 1 =7,0 pa3 MEHbILIE MMOCTOAH-

Puc. 3.37

HOI cocTapndloLLeit, ecnu o =314c¢7L,

3.148. KonebatenbHblil KOHTYP C MHEYKTMBHOCTBIO L nojgxsmoder
MOCJICHOBATENIbHO K BHELUIHEMY CHHYCOMIAJIBHOMY HAlPAXEHUIO <

amruartynoii U,. KOHTyp HacTpoen B pe30HaHC, IPU KOTOPOM
aMIUIMTYla YCTaHOBMBIUETOCs TOKa papHa I,. HaliTu npomexyTok

BPEMEHU T, 3a KOTOPBI aMIUIMTYJa TOKAa YMCHBIUMTCA B € pas,
ecnu mpouece OypneT npoucXOoAuTb B pexMMe CBOOOAHbBIX 3aTyXalo-
UX KosebdaHuii.

3.149. WM300pa3nTh NpMMeEpHbi€ BEKTOPHbIE JyarpaMMbl Hanpsaxe-
HUit B DOJICKTPUYECKUX LEMAX, [OKa3aHHbIX Ha puc. 3.383,6.
Buemnnee Hanpsxenue U 1pegnonaraercss rapMOHUYECKUM  C

4acToToll .

) LR C LR
w<wy
- o o o
6
Puc. 338

3.150. lienp M3 nMOCJIEROBATENILHO COEMHEHHBLIX KOHJAEHCATOPA
eMkoctn C =22 Mx® K KaTyliKd C aKTUBHBIM CONpPOTUBJIECHUEM
R=200m wn wuHpykrusHocTbo L =035 'm nongxmouena k ceTu
NICPEMEHHOrO Hanpsbkenust ¢ amiuiutygoi U, =180 B u wacroToi
w =314c”!, Haiitu:

a) aMIUTMTYTy TOKAa B UENWU;

6) pasHOCTE (ha3 MEXTY TOKOM M BHELIHMM HalpPsSHKEHUEM;

B) aMIUIMTYAbI HaNPsDKCHUsT Ha KOHIEHCATOPE M KATYLIKE.
3.151. Llenp U3 NOCIENOBATENILHO COCAMHEHHBIX KOHIEHCATopa

eMkocTH C, KATYIIKA MHTYKTMBHOCTH L (6€3 aKTUBHOIO COIPOTHB-

180



JIeHusl) M Ppe3ncTopa € CONPOTHBIEHHEM R NOAKIIOYUIUA K
UCTOYHUKY TapMOHUYECKOIO HAaMpsDKEHUs, 4acTOTy @ KOTOpPOIo
MOXHO MEHATh, HE M3MEHAA ero amnnutyabl. Haitn vacroty o,
Py KOTOPOK CTAaHOBUTCA MAKCUMAIbHDBIM HalpsDKEHUE:

a) Ha KOHAeHcaTope; 6) Ha KaTyLlKe.

Y6epuTbCcd, YTO 3TH YaCTOTbl CBA3aHbl  COOTHOLUEHUAMU

2
(‘)Cpea < (‘)Lpea u (‘)Cpea “)Lpes = Wg.

3.152. TlepeMeHHOE HampsbkeHue ¢ 4actoToll  =314c™! m
amrutuTynoit U, =180 B momiJIiO4EHO K KOHLAM - eI, COCTOsILEH
U3 HOCJIE/I0BaTENIbHO COEAMHEHHBIX KOHJ[EHCATOpa M KaTyluKu C
AKTUBHBIM  cOIpoTuBjiecHneM R=400M U  MHOYKTUBHOCTBLIO
L =0,36 TH. Ilpu KakoMm 3Ha4€HMH €MKOCTH KOHJEHCATOpa aMIUJIUTY-
Jla HaIpsDKCHMsT Ha KaTylike Oylner MakcuMaslbHOW? Yemy pasHa
9Ta aMIUIUTY[Ja M COOTBETCTBYIOUlas aMIUIMTyda HalpsDKeHus Ha
KOHJIeHcaTope?

3.153. Konpercatrop emkoctu C, NMpOCTPaHCTBO MEXAY OOKIajiKa-
MM KOTOPOTO 3aMOJIHEHO ¢1a00 NpPOBOAAINEH CPEfoil ¢ aKTUBHbLIM
CONMpOTUBJIEHNEM R, MNOAKIMIOYUAM K HCTOYHUKY NEPEMEHHOIO
Hanpspkennsas U=U, coswt. HaiiTu ycTaHOBUBIIMIACA TOK B
ITOABOMALIUX TMPOBOIAaX B 3aBUCMMOCTH OT BpemeHu. Conporusiie-
HUE INMPOBOAOB MNPEHEOPEXMMO Malo.

3.154. KonebGaTenbHbI KOHTYP CONEPKUT KOHHACHCATOP EMKOCTU
C u conenoup ¢ WMHAYKTUBHOCTRIO L,. ConeHoujp MHIYKTUBHO
CBsI3aH C KOPOTKO3aMKHYTON KaTYLIKOHM, UMEIOEH MHIYKTUBHOCTb
L, n npeHeOpPexXUMO MAnOe AKTUBHOE CONpoTuBieHue. MUx Bzanm-
Hasi WHAYKTUBHOCTL L,,. Haiitm cOGCTBEHHYIO 4Y4CTOTY HaHHOIO
KoJieGaTeILHOTO KOHTYpA.

3.155. Haiitu nO6pOTHOCTb KOJ1e6ATENLHOIO KOHTYPA, B KOTOpBI
MOCTIEOBATCIIbHO BKJIKOYEH UCTOYHUK nepemenHoil JC, ecnu npu
pE3OHAHCE HaIpAXEHUE Ha KOHJIGHCATOpe B 7 pa3 TMNPEBBLIIIACT
HaIlPsDKEHME HA HCTOYHMKE.

3.156. llens nepemMeHHOro TOKa, COCTOAMIAs U3 MOCHENOBATEIIBHO
COE/IMHEHHbIX KaTyIUKM U KOHJAEHCATOpa, MOJKIIOYEHA K MCTOYHUKY
nepeMeHHOR JJ1C, npuyeM MHAYKTUBHOCTb KATYIIKH [OJ00paHa TakK,
YTO TOK B lLenM MakcumasieH. Hailtu oOpOTHOCTL CUCTEMBI, e€cnu
U3BECTHO, YTC IPU YBEJIMYEHUMU HHAYKTUBHOCTH B 1 pa3 TOK B
LEenu yMEHBLIAETCs B 1 pas.
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3.157. IocnegoBaTeENbHo COEAMHEHHDbIE KOHJIEHCATOP EMKOCTH
C =45 Mx® u KaTyuika ¢ aKTMBHBIM COTPOTUBJIEHUEM MOAKIIOYEHD]
K MCTOYHMKY TAapMOHMYECKOTO HAaIpsKEHUA, YacToTy KOTOpPOro
MOXKHO MeEHATb, HE Wu3MeHsAs ero ammmrtyast. [lpu yacrorax
v, =150 kI', 1 v, =2,50 k' amnauTyta TOKa OKazajnach OJIMHAKO-

Boil. HaiiTh MHIAYKTUBHOCTL KaTyWIKH.
3.158. MMokaszarb, 4YTO Mpu MaJOM 3aTYXaHWUM JOGPOTHOCTD
KOHTYpa, B KOTOPOM COBEPILIAIOTCA BBIHYXJAEHHbIE KoJebaHus,

Q~wy/Aw, e w, — cobcrsennas vacrora kosiebanuif, Ao -

INMPUHA PE30OHAHCHOW KpuBOo I(w) Ha “"BbICOTE", B V2 pas
MEHbIUEH aMIDIMTYABI TOKA IIPH pe3OHAHCE.

3.159. K koHuamM uenu, CcOCTOSILICH M3  1I0CJIEAOBATEIILHO
COEAMICHHBIX KOHJIEHCATOpa M KATyLUIKY, MOAAIOT HOOYEPENHO [Ba
MepeEMEHHBIX HAIIPAXKEHUA OMMHAKOBOH aMIUJIMTYIbI, HO pPa3sHOA
4acTOoThl. YacToTa OHOIO HallpsiKeHus papHa cOOCTBEHHON dacroTe
(wy), pyroro — B 5 pa3 Goapwie, Haifitu OTHOWIEHHE aMIOJIATY/L
TOKOB [pfI, BO3OYXaeMBbIX 0O0MMH HAIPAXKEHUAMM, €ciiu A06poT-
HOCThL cHcTeMbl paBHa Q. Bwruuciure 3to orHorieHue i@ =10
u 100, ecnmn n =1,10.

3.160. st 3apsjikm aKKyMy/sATOpa M[OCTOSIHHBIM - TOKOM I,
tpebyercsi f, uacos. CKOJBKO BPCMEHM MOHaROOUTCs Jisi 3apAdKu
TAKOTO AaKKyMYASITOpa OT CETH 4YEpe3 ONHOMOIYNEPUOAHBLIA BbINPA-
MHTCJIb, €CJIM JICHCTBYIOMIEE 3HAYEHUC TOKa TOXE paBHO I,

3.161. Haiitu peiictByroniee 3Haue-
/ __ HUE TOKa, €C/IU Cpe/iHEEe 3HAYEHUE €0
pashno I, a camM TOK 3aBUCUT OT
BPEMEHHU [10 3aKOHY:

/ a) NnokasaHHOMY Ha puc. 3.39;
6) Ier|sin(w?)].
Puic. 3.39 3.162, ConecHougL ¢ UHIYKTUB-

HOCTBIO L=7 M[H u akTUBHbIM CO-
nporupiieHueM R =44 OM nogkIOYWIM  CHa4aJla K MCTOYHHKY
HOCTOAHHOTO Hanpspkenusi Uy, a 3aTeM K reHepaTopy CHHYCOMAAIIb-
HOTO Hanps>KeHust ¢ AeHcTByIOlUM 3Havenuem U =U,. Tlpn kakoii
4acToTe TeHEpaTopa MOULHOCTH, NOTpedisemas cosenousom, Oymer
B n =5,0 pasa MeHbUIe, YeM B [E€PBOM cry4ae?

3.163. K cerm c¢ peiicrByiomuM Hanpsibkenuem U =100 B
NOAKNIOYUAM  KaTYWIKy, WHAYKTUBHOE CONPOTMBIIEHUE KOTOPOI
X, =30 0Om n umnepanc Z =50 Om. Haiitn pasHocts das mexay
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TOKOM ¢ HaMpsDKCHHUEM, 3 TakXe TCILIOBYIO MOHIHOCTL, BbLICisie-
MYIO B KaTyllKC,

3.164. Karymika ¢ uagykrugHocrpio L=070 'H 1 akTHBHLIM
conporupiieduem r =20 OM coCARHEHA HOCACAOBATCABHO ¢ OC3biH-
AYKIIMOHHBIM COHPOTUBJIEHHEM R, 1 MEKAY KOHIAMU ITOH netiu
MPUJIOKCHO [ICPCMEHHOC HAMPSUKEHHC ¢ JUiiCTBYIOUIMM 3HAMEHHCM
U =220 B u uactotoit @ =314¢7'. Tlpu Kakos 3HAMCHUU COMPOTUB-
jJeHus R B uernu OYHET BbUICHSTBUA  MAKCHMaIbHaH  TCHAOHAs
MorHocTb? YHeaty oma pasna?

3.165. Llenn, cocTOosilas U3 HOCHCOBATGILHO  COLNMHCHHBIX
KOHIEHCATOPA M KaTYUIKM, JOAK/LBOUMeHa K ceri. HaMenus eMKocTi
KOHAEHCATOP, NOOWIMCL  YBCIIUYMCHUA  BLUICIHCMON  Teitonoi
MOLHOCTH B Katymike B n =17 pasa, Ha CKOHBKO nponenton
HOIMECHUIIOCHL HPH DTOM 3HAYCHUC CO&;({)?

3166, B konebarenwiniii  koutyp ¢ jobporHocthio Q= 100
BIJIIOYCH  ITOCNCAOBATENILHO  HCTOMHUK  cHuyeowiannueid IIAC ¢
MOCTOSIHHOA  aMIuIATYOIH  Honpsikenus, FIpn Hekoropoii vacrore
BHECILHCTO  HANPSKCHUS  TCIUIOBAY  MOJLIOCTh,  BBIC/AMCMEs B
KOHTYPE OKABBLIBACTCS  MaKcRMaibHOB.  Hit CROJBKO  (0polenTos
CHCAYET M3MCHWTL 3Ty Hactufy, YTOOLL BbIHHCeMad MOILHOCTE
YMCHbIAACh B =20 pasa’

3.167. Lienb, COCTOAMYIO M3 HOGICHOBATCIRIO  COCMHEITHDLIX
OesLIMAYKIMOHBOIG  contpornsicHiin . R=0,16 kKOs 9 KaTyliky ¢
AKTHBHBIM COITPOTHHIICHHEM, HOMKIOUMIAM K CCTH ¢ MEHCTBYIONINM
Hanpsgxennem U =220 B, Haltrir mein08y10 MOUHOCTD, BBIETACMYTO
Hao Katyrke, ecni JeHCTBYIONIITC HalPsiaeilig HA COUpoTupieHitn R
1 K@PYHIKE PaBHbLI cootsererpeunu U, =80 B u U, =180 B.

3168, Karyiuka u Oe3bIHUYKITMOHHOC COUDOTHRICHNE R =25 OMm
HOAKIIIOMEHDT  HAPAUICIIBLHO K CETH  UEPEMCHHOTO  Hanpskenuns,
Hajita 1eiuioByio MOLHOCTD, BLUACAACMYIO B KATYLIKE, ¢ClM U3
cern norpedssierest Tok =090 A, a Hepes KaTylIKY M COHPOTHBIIC-
Hile R rtekyr Toku coorserersenno. [, =050 A n i =0,60 A.

3.169. HaiiTH nionHee CONpOTUBIICHHUE YIACTRA HECHHM, COCTOSILEro
U3 NapaNICIIbHO BKIIIOHEHHOTO KOHaeHcaTopa eMkoct C =73 mkd
M AKTUBHOTO CONpoTuBRieHus R =100 OM, U HEepeMEHHOro TOKA
Y4CTOTHI @ =314¢7,

3.170. M300pa3uTb MPUMCPHBIE BCKTOPHBIC JUArPaMMbl TOKOB B
OJICKTPUAYECKUX KOHTYPax, NoKasaHHLIX Ha puc. 3.40. Ipeanonaraer-
CAA, YTO NOAABACMOE MEKAY TOYKaMu A M B HanpskeHue cuiycou-
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JaJIbHOE M MNapaMeTpbl KaXIO0ro KOHTypa MOA0OpaHbl Tak, 4YTO
CyMMapHblif TOK [, 4epe3 KOHTYp OTCTaeT 10 ¢pa3e OT BHELIHEro
HanpsKeHUss Ha yron ¢.

R c
A g A 8
LR
a o]
Puc. 340

3.171. Konpencatop emkoct C=1,0Mxkd u KaTyLIKy ¢ akTUB-
HbIM cornpoTtusiieHueM R =0,10 Om u unayktuBHOCTBIO L =1,0 MI'H
TIO/IKJIIOY MY [apai/elbHO K MCTOYHUKY CUHYCOMAANILHOIO HAanps-
JKEHUA ¢ aeicTByomum 3Hade”Huem U =31 B. Hain:

a) 4acToTy ®, IpA KOTOPOH HACTYNaeT PE30HAHC;

6) neiicTByrolllee 3HAYEHHE MONBOAMMOTO TOKa MPH PE3OHAHCE
U COOTBETCTBYIOLL{E TOKM 4Y€pe3 KaTyliKy ¥ KOHJIEHCATOp.

3.172. K “CTOYHUKY CHUHYCOUJANILHOIO HAMPXEHUS ¢ 4aCTOTON &
NOAKIIOYWIN NapajlIesIbHO KOHAEHCATOp eMKOCTM C M KaTylKy ¢

aKTUBHBIM CONPOTUBIIEHHWEM R W MHAYKTUBHOCTBLIO L. Haiitu
pa3HoCTb a3 MEXAY HOABOAMMBIM K KOHTYPY TOKOM U HaIIpPsIXKCHU-
€M Ha UCTOUHUKE.

3.173. Yyactok UENU COCTOUT U3 MNApaUIesbHO BKIOYEHHbIX

KOHJACHCATOpa €MKOCTH Cu KaTylikK1u ¢ aKTUBHbIM COHpOTMBHCHHCMR
U MHOYKTHBHOCTBHIO L. Haiitu nonuoe COIIPOTUBJICHUE 2TOr0 y4yacCTKa

U1l TIEPEMEHHOTO HANPAXKEHMA C 4acTOTON .

3.174. Konbuo u3 TOHKOTO HpPOBOJA C aKTUBHBIM COIIPOTHUBIICHU-
€eM R u MHIYKIMBHOCTbIO L BpalaiT ¢ IMOCTOSIHHOU yTJIOBOIA
CKOPOCTBI0 ® BO BHEIIHEM OQHOPOQHOM MAaTHUTHOM IIOJIE,

NEPHEHAMKYIIAPHOM K OCH BpalleHus. [Ipy 3T0M HOTOK MarduTHO
MH/YKUMH BHEUIHETO IIONA YEPE3 KOJbLUO M3MEHSETCH BO BPEMEHU

1Mo sakony @ =@ coswr. ITokazaTh, YTO MHIAYKIMOHHBIK TOK B
KOJIblIE 3aBUCHAT OT BPEMEHU Kak I=1I sin(wt-¢), rme

I, =w0®,/{R*+w’L? npudem tg¢ = wL/R.
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3.175. Haiiti cpenHIOI MEXaHMYECKYI0 MOIHOCTb, pasSBUBAEMYIO
BHELIHMMM CHIAMH [UIS NOMIEP>KaHUA BpalleHus KOJbLa M3
npenbIylieil 3alayu ¢ TIOCTOAHHOM YIJIOBO CKOPOCTBIO.

3.176. Ha nepeBa”HBlil cepaed-
HUK (puc. 3.41) HajmeTbl [BE Ka-

TYLLIKH: KaTymika ] ¢ HWHOYKTUB-

1
HOCTBIO L; ¥ 3aMKHyTas HaxkopoT- £
KO KaTylika 2 ¢ akTMBHBIM CONpo- %%3333

TUBJIEHUEM R M MHAYKTUBHOCTBIO L
L,. Bsaumnas HMHIYKTHBHOCTH
KaTylI€K 3aBUCUT OT pPacCTOAHUS Puc. 341

X MeXTy HUMH TO 3aKOHy Lg,(x).
Haiitu cpepHee 3Ha4eHUE CUJIbl B3aMMOJCHCTBUA MEXIY KaTyllKa-
MM, Korfa no karyumike I teyer TOK I, =l coswt.

33. Yopyrue BoaHBL AKycTHKa

@ YpapHeHus MAocKoil ¥ cdhepuuecKoil rapMOHUYECKUX BOJH:

{=acos(wt-kx), & =(ay/r)cos(wr-kr). (33a)

Jlist opHopoatoii nomowawlieil cpegbl B 3TH (hOPMYJIbI BXOAAT MHOXUTean e '~
n ¢ COOTBETCTBEHHO, ¢ Y — KO3(pPULMEHT 3aTyxaHus BOJIHBL
® OgHOMepHbIEe BOJIHOBbIE YpPaBHEHHUA:
&, 1 F_1PE

» .36
% v a2 o (336)

rje 3HakM "—" M "+* COOTBETCTBEHHO [Ji BOJIH, pPaclpOCTPAHAOLIUXCE B
MONIOXKUTEALHOM MJM OTPHIATENHHOM HAMpPaBJIEHUSAX OCH X.
® (aszoBble CKOPOCTH MPOAOILHLIX BOMH B CTEPXKHE (v)) ¥ monepeHbIX BOJH
B cTpyHe (v ):
u||=JE/ . vJ_=‘/F/p . - (338)

rme E — monyan IOHra, p — nOTHOCTb CTepkH#A, F — cuna HaTsXeHWUs CTPYHbI,
p, — ee JHMHeiiHasd MJOTHOCTb.

® O6beMHas MJIOTHOCThL 3HEPIUH YIpPYroit BOJHBL
2
w=pk*, 3301

® [l1oTHOCTL MOTOKA BHEPTUM (BexTop YMoBa) AnA Geryiedl BOJHBI

j=wv, (B3n

B ofwem ciyyae [/ NPOAO/ABLHLIX BOJIH B CTEPXKHE:
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i=-0u, _ (33e)
e naupsxentne 0 = E€ (3akon Iyka), € — oTHocutensHas geopmanna (9§/dx),

u - cKopocTb 4acTill cpeanl (u, = 0§/dt).
¢ VpapHenue cTosiyell rapMoHMIECKOH BOAHLL

E=acos(kx)cos{wt). (3.3 %)
® Axycrndecknil addiekr forepa:

visy- z, (333)

me #, wn u'x ~ mpoeKuny ckopocTeld ucrodnnka S M upuemuvka P nHa och X,
NOJOKATEABHOC HANPABACHNE KOTOPOH COBHA/IaeT ¢ RANPaBICHIEM PACTIPOCTPAHCHUS

agy¥a, 7o ecth o1 § x P.
® YpoeeHb rpoMkocTd 3BYKa (B Genax):

L=1g(ll]y). (3.3 1)

® Cgasn MeX{y MHTEHCUBHOCTBIO | 3BYKORON BOAHBY ¥ aMIUMTYROR KoieGaHns

pashenns (Ap),:

I=(Ap)i/2pv. (33x)

3177. 3a CKONMBKO BPEMCHU 3BYKOBbIE KOJIcbaHus NPOMAYT
paccrostHue I MexXIy TOYKaMHu W I M 2, €Cli TeMIepaTtypa BO3IyXa
MeXIy HUMH MeHsietcs nmpelino or I, o T,? CkopocTh 3ByKa B
Bosiyxe v=ayT, Me & — NOCTOSIHHAA.

3.178. HenmonsuKHBIIA HCTOUYHUK HCITYCKAET 4Yepe3 Kaxjibie 6 Mc
KOPOTKUE 3BYKOBBIE UMIIYILCbl BUjla f(¢-3x), rme ¢ — B CEKYHjax,

x — B xunomerpax. Hailtu paccrognue Mexay cocenHumu
HMITYJIbCAMU.

3.179. Berymaa Bonna wumeer Bup £ =acos (15607 -52x), rme
t — B CeKyHAax, ¥ — B MeTpax. Beiyucnurb yacroty v Kojeba-

HUM, CKOPOCTh ¥ MX paCHpOCTPAaHEHMS U JUINHY BORHBI A.

3.180. YpaBHeHue IUIOCKOH 3BYKOBOII BOJIHBI MMEET B
§ =60cos (1800r ~5,3x), e £ — B MHMKpOMETpax, ! — B CEeKyHJIax,
x — B Mmerpax. Haiitu:

a) OTHOIIEHME aMIUIMTY[bl CMELICHUS YaCTUL[ CPEIbl K JUIMHE
BOJIHBI;

6) ammuuTyny KonebaHMIt CKOPOCTM 4aCTHI, CpPEAbl U ee
OTHOUICHHNE K CKOPOCTH PacCHpOCTPAHEHUs] BOJIHBI.
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3.181. IInockasi rapMOHHYECKasd BOJIHA C YacTOTOM  pacnpo-
CTpaHsieTcss CO CKOPOCTBIO v B HaMpaBJIeHUM, COCTABIAIOLEM YITIBI
«a,B,y ¢ ocamu x,y,z. Haiftu pasHocte ¢a3 konebaHuil TOUEK
Cpelbl C KOOpPAMHAaTaMM X;,¥,Z; U X,,¥;,%,.

3.182. HaifTu BonHOBOI BekTOp k M CKOpPOCTH U BOJIHEI,
uMmemwleil Bug § =acos(wrt-ax-fy-yz).

3.183. Ilnockas BOJIHA C YAacTOTONH @ PacnpOCTPaHAETCA Tak, YTO
HekoTopasi ¢a3za KonebaHMil nepemeliaeTcsi BAOIb OCEl Xx,y,z €O
CKOPOCTAMM vy, U,, v, . HaliTn BojIHOBO# BektOp k, eciu oprbl Ocei
KOOPAMHATHI €€, ,¢e,.

3.184. B cpene K pacnpocrpaHsieTcs IJI0CKasl ylpyras BOJIHA
E=acos(wt-kx). Haiitu ypaBHEHHE 3TOl BOJHBI B CUCTEMC
orcdera, ABWKYIUEHCS B MOJNOXKUTENLHOM HANPAaBREHUU OCH X CG

CKOpOCTBIO ¥V mO OTHOIIEHMIO K cpene K.
3.185. IToxkazarb, yTo nwbas pauddepenuupyemas GyHKUUA BUAa

f(t+ax), e a« — MNOCTOAHHAA, SABJIACTCA PCELUEHUEM BOJHOBOID
ypaBHeHUA. KakoB dpusuyeckuid cMmbica o ?

3.186. B opnoponHoii ynpyroil cpefe pacnpoCTpansercst miocKas
BonHa § =acos(wt-kx). V3obpasuth ansa t=0:

a) rpadmku 3aBucumocreid or x BenwduH &, 9§/dx m 9% /[ar;

6) HampaBJ€eHME CKOPOCTH 4acTHL, cpejbl B TO4Yxax, rme & =0,
€CJIM BOJIHA IPONOALHAdA, MolepeyHasi;

B) NpUMEpHHIN rpauK pacnpeficsieHusi [IOTHOCTH Cpemslp (x)
IUIS1 TIPOJOJILHOM BOJIHBI.

3.187. Bnone ocm x pacnpocrpansiercst Oeryiilasi ynpyrasi BOJiHa
E=Aexp[-(at-bx)*], tne A,a,b — nocrosuubie. M306pasuts
npuMeEpHbI  Bup 3aBucumocreit  §(x), dE[/aIx(x) mu 9 [It(x) B
moMmeHT t=0. Haiitu Takxke paccrosgaue AXx MeEXAy TOYKAMU
BOJIHBI, B KOTOPBIX OTHOCUTENbHAsA AeOpMaLius U CKOPOCTH YaCTHIi
cpertbl MaKCUMallbHEL

3.188. C kakoii CKOPOCTBIO DPaCHPOCTPAHSICTCS YNpyras BOJIHA,
€C/IM B HEKOTOPOM TOUKE B OJIMH M TOT XK€ MOMEUT OTHOCUTEIILHEs
nedopmanusa € =1,5-102 yu CKOPOCThb YacTui cpembl u =30 Mm/c?

3.189. ITnockas mpofoJibHAsL ynpyras BOJIHA pacrpocTpaHsieTcs
B MOJIOKUTEJILHOM HAlPaBJICHUU OCH X B CTEPXKHE € IUIOTHOCTBLIO
p=40r/cM® u monmynem [Oura E =100 [Tla. Haiitu MPOEKLIME)
CKOpPOCTM &, YacCTUL[ CTEPKHSI B TOYKaX, [JI€ OTHOCHUTEIbHAasi
aedgopmanua € =0,010,
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3.190. B ogHOpPOAHOI cpeAe pacnpoOCTPaHsIETCs IJIOCKas ynpyras
BoJiHA Bufa & =ae¥* cos(wt-kx), tue a,y,®» ¥ k — NOCTOsIH-
Hole, Halitn pasHoctb a3 xoneGaHuii B TOYKaXx, IAE aMINUTY/bI

CMELLEHUA YaCTHIl CPEbl OTJIMYAIOTCH APYr OT Apyra Ha 1 =1,0%,

ecnu y =042 M~! u nauHa BOMHBI A =50 cMm.

3.191. Hafity paguyC-BEKTOp, XapaKTepU3yIoluid MONoXeHue
TOYEYHOI0 MCTOYHUKA CEPUYECKUX BOJIH, €CIIM H3BECTHO, YTO OH

HaxOOUTCA Ha MPAMOIT MEXIy TOYKAMHU C paJiuyCaMU-BEKTOpaMM f,
U L,, B KOTOPbIX aMIUJIATY/Abl KOJIEOaHMA 4acTUI| CPelbl PaBHbI a;
u a,. Cpena ogHOpPOAHAsA, 3aTYXaHUSA BOJIH HET.

3.192. ToyeyHblil HM3OTPOINHBIA HMCTOYHUK MCITYCKAaCT 3BYKOBBIE
BOJIHBI ¢ 4actotoif v =1,45 kI'u. Ha paccroguuu 7,=5,0 M OT HEro
aMIUIMTYJa CMELLEHUA YacCTUL[ CPebl a, =50 MKM, a B Touke P Ha
paccrosHun r=10,0 M OT MUCTOYHMKAa aMIUIUTyAda CMEUICHNSA B
n =3,0 pasa Meunbiue a,. Haiiru:

a) ko3¢PUIMEHT 3aTyXaHUs BOJHBI Y;

6) aMIIUTy[ly .CKOPOCTM HacTHL[ CpeAbl B TO4YKE P.

3.193. B ynpyroii ogHOpOAHON cpefie paclpOCTPaHSAIOTCH JBE
[JIOCKKE BOJIHBbI, OHA — BIOJIb OCH X, JApyras — BHOJb OCH Y
§,=acos(wt-kx), §,=acos(wt-ky). HaiiTu xapakrep ABUXEHUA
Y4acTHUIL[ Cpelbl B IUJIOCKOCTH XY, €CHH 00€ BOJIHBI:

a) MONEepeYyHLIE W HampasieHue KoieGaHuil OJMHAKOBO,

6) npoponbHbIE,

3.194. B TOo4ke O OFHOPONHOM CpeAbl HAXONUTCS TOUCYHBIMA

W30TPONHBIA  MCTOYHMK 3ByKa MoOMIHOCTBIO P =17 Br. Haiitn
CpenHIO (110 BPEMEHU) SHEPrUI0 YNPYrMX BOJH B  006jacTH,
orpaHU4YeHHON cgepoil pagmyca R=50M ¢ ueHTpOM B TOYke O,
€CJIM CKOPOCTb BOJIH v =340 M/C M HX 3arTyxaHue IMpeHe6PEKUMO
Majio.

3.195. TodyedyHbld M3OTPOOHBINA MCTOYHMK 3BYKa HAXONUTCA Ha
TEPIIEHUKYTISIPE K IUIOCKOCTH KOJIBLA, MPOXOMSILIEM YEPE3 €ro
uentp O. Paccroanme Mexay TO4koidl O u ucTOYHUKOM [ =100 cMm,
paguyc Koabla R =50 cM. HaliTu cpenHMil IIOTOK 3HEPTMM CKBO3b
KOJBIO, €CM B TO4YKE O HUHTEHCHBHOCTb 3ByKa I, =30 MKBT/M%
3aryxaHus BOJIH HeT.

3.196. M30TpOnHbIA TOYEYHBIA MCTOYHMUK, 3BYKOBas MOLIHOCTH
koroporo P =0,10 Br, HaxomuTcs B ILEHTPE KpYyIJIOTO [OJIOTO
nuanHIpa paguyca R=1,0M u BbicoTHl h=2,0 M. Ionaras, 4rto
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CTECHKH IIMJIMHApPA IMOJHOCTHI) HNOITIOLIAIOT 3BYK, HallTH CpPERHHIA
MOTOK SHEpPruy, najaromuil Ha OOKOBYIO IOBEPXHOCTh WJIHHAPA.
3aTyxaHus BOJIH HET.

3.197. HaifTi 3BYKOBYI0 MOIIHOCTb TOYEYHOrO0 M30TPOMHOIO
HCTOYHMKa, €CJIM Ha paccTosHuM Tr=7,5M OT Hero cpepnee
3HaYyeHHe TUIOTHOCTH TOTOKa 3Hepruu (j) = 6,3 MBT/M* 1 k03¢dunu-
EHT 3aTyxaHusi BOJIHbI y =0,10 m~%,

3.198. Ha paccroguum r=10M OT TOYEYHOr0O M30TPOITHOTO
HCTOYHMKA 3BYKa CpENHEE 3HAYEHME IUJIOTHOCTH FIOTOKA SHEPrUu
{(j} =5,0 mBt/Mm%. Koadpduuuenr 3atyxauus BONHBI ¥ =0,015 M~
Kakast smeprusi nornomaercs 3a t =50 ¢ B obnacty, orpaHH4cHHOR
chepoit papuyca r, B IIEHTPE KOTOpPOil HAXOMUTCA UCTOYHHUK?

3.199. [IBa TOYEYHBIX CHH(A3HbIX HCTOYHMKA 3ByKa A u B

HMMEIOT OJUHAKOBYI0 MONIHOCTL ¥ HaXOjsaTCst Ha paccrosHum 21
Apyr ot ppyra. Hac uHTepecyer cpenuHdAA (N0 BpeMEHHU) oObemHas
IUIOTHOCTH {W) 3BYKOBOW HEPIuyl B IUIOCKOCTH, TEPICHIUKYIAPHOI
orpesky AB u npoxopsmieir uyepe3 ero cepepuuy O. Ha kakom
paccTosTHMU OT Touku O BenumuuHa (w) makcumannha? IMorsoure-
HME TPEHEGPEKUMO Malo.

3.200. Bocronb3oBaBmMCh BhlpaxeHueMm (33e) ans  Bekrtopa
¥YMoBa, HailTl cpejHee IO BPEMEHHM 3HAYMCHMUE IPOEKIUH 3TOro
BEKTOpa Ha OChb X JJIA CJCAYIOL{MX IIPOAOJILHBIX BOJIH B CTEP)KHE
C IJIOTHOCTBIO p:

a) E=acos(wt-kx); 6) E=acos(kx)cos(wt).

3.201. To ke, 4TO B NpeabIAYLIEH 3ajade, HO i BOJIH:

a) E=acos(wt-kx)+bcos(wt+kx);

6) £ =acos(wt-kx)+bcos(kx)cos(wt).

3202. B opHOponHOIT YIpyroit cpefe ycraHOBWIACh IUIOCKas
crosiyas BonHa & =acos(kx)cos(wt) H306pasuth:

a) rpaduku 3aBucuMoOcTeii OT x BenuuuH § u 9{/dx B
MOMEHTHI t=0 u t=T/2, tne T — mnepuopn KonebaHuii;

6) rpadmku  pacnpejeneHuii IUIOTHOCTM Cpefbl  p(X) s
MPOAOAbHbIX KoJiebaHuii B MOMEHTHI t=0 n t=T[2;

B) rpacduK pacnpeiesieHuss CKOpPOCTE 4YacTull Cpelkl B MOMEHT

t=T/4; ykasaTb HampaBJICHWUs CKOPOCTEHi B 3TOT MOMEHT B
MMYYHOCTAX JJIsl MPOAOCJIbHBIX W TONEPECYHBIX BOJIH,

3.203. B ogHOPOAHOM CTEPXKHE C IUIOTHOCTBIO p YCTAaHOBMJIACh

nponoNbHasi cTosyas BodHa § =acos(kx)cos(wt). HaiiTu BbIpaxe-
HUA [J1A OO6'BEMHOM IJIOTHOCTM:
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a) MOTEHIMAJIbHON 3HEPIUU W, (x,1);

6) KMHETHYECKOH 3Heprum wy(x,?).

H306pa3uth rpaduku pacnpencyncHus 00bEMHON MIOTHOCTH MONMHOR
SHEPTMM W B INIpEAeEiax MEXTY ABYMsS COCENHMMM Y3JIaMH CMellie-
HMA B MOMeHThI £=0 # t=7/4, tne T — mepuop kosjeGanuii.

3204. CranpHas crpyHa JjumHbel [=110cM  wu  Juamerpa
d=10MM HaTAHYTA MEXIAY TMONIcaMu 3jekTpomaruuTa. Ilpu
MPOIYCKAHUM IO CTPYHE [MEPEMEHHOIO TOKa 4acToTbl v =50 I'y Ha
Hell YCTaHOBWJIOCH 1 =5 TMNONYBONH, HalTM Cculy HaTSKCHUA
CTPYHBI.

3205. CranpHass cTpyHa januHbl [=100cmM u®  auamerpa
d=0,50 MM JaeT OCHOBHOM TOH 4YacToThl v =256 I';. Haiitm cumny
€€ HaTSKEHUS.

3.206. Ha crpyHe pnuubl 120 cv oGpaszoBanack CTOsi4ad BOJIHE,
ApUYEM BCE TOYKHM CTPYHBI ¢ aMmIUIATYIOK cMelneHus 3,5 MM
OTCTOSAIT APYT OT apyra Ha 150 cm. Haittu makcumManbHYI0 aMIUIH-
TyRy cMmenieHna. Kakomy oOpeToHy COOTBETCTBYIOT 3TH KoJyebaHu:A?

3207, Halit OTHOLIIEHHE YACTOT OCHOBHOIO TOHa IBYX OMHAKO-
BBIX CTPYH HOCHE TOTO, Kak ORHY M3 HHUX YIPYIO pacTAHyJM Ha
1,=20%, a gpyryio — Ha 1 =40%.

3.208. Kak 4 BO CKONBKO Pa3 M3MEHUTCHA “aCTOTa OCHOBHOTIO
TOHa HaTAHYTOM CTPYHBI, €CNA €€ NJIMHY YMEHbIIMTR Ha 35%, a
cuity HarspkeHust F yBennuuts Ha 70%?

3209. [ina onpeacneHusi CKOPOCTH 3BYKa B BO3AYXE MCIIONB30BA-
nu Tpyby ¢ NMOpIIHEM M 3BYKOBOH MeMOpaHOil, 3aKphIBalOLIEH ONUH
M3 ee TopuoB., Hailitd CKOpOCTE 3Byka, €CNM PacCTOSHUE MEXIY
COCEAHMMH HOJIOXKEHUAMH TMOPLIHSA, NpPH KOTOpPbIX Habwoxancs
pesoHadc¢ Ha 4acrore v =2,00 k', pasHa ! =8,5 cm.

3210. HaifTy 4YuCIHO BO3IMOXHBIX COOCYBEHHBIX KoseOanwuii
cronba Bosgyxa B TpyGe, HACTOTHI KOTOPBIX MEHbIIE v, =1250 Iy,
€CIIH:

a) Tpyba 3aKpbiTa ¢ ORHOrO KOHL(A;

6) Tpyba OTKpBITa ¢ OBOMX KOHIJOB.

Annna Tpy6nr =85 cM. Cxopocts 3Byka o =340 m/c. Cyurtath, 410
OTKPBITBIC KOHIBLI TPYObI SIBISIIOTCHA MyYHOCTSIMU CMEIEHUA.

3211. Menubrit crepxeHn pnumHel [ =550 cM  3akpenneH B
cepeaune. Haiitn 4MCI0 IPORONBHBIX COGCTBEHHBIX KOJIEGaHUil ero
B Jauana3oHe 4yactoT ot 20 po 50 xIu. KakoBBI U3 4acTOTHI?
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3.212. CrpyHa maccbl m 3akperuieHa ¢ obomx KOHHOB. B Heit
BO30ymmian KosjeGaHMss OCHOBHOIO TOHA C KpPYTOBOH 4acTOToO ® M
MaKCHMaJIbHOM aMnIuTyaoi cMemenus a,, .. Hadu:

a) MaKCUMaJIbHYI0 KMHETHYECKYIO JHEPIUIO CTPYHbI;

6) CpPERHIOI 3a MEPHOJ KMHETUYECKYI0 3HEPTMIO CTPYHBI.

3.213. B opHOpOJHOM CTepkHeE, IUIOLajb CEYeHMs KOTOporo S
M IUIOTHOCTb p, YCTAHOBMIIACh MPOAONEBHAA BONMHA § = asin(kx) -cos (w?).

HaiiTt mnONHYI0 MEXaHMYECKYI0 3HEPIMIO, 3aKIIIOYEHHYIO MEXIY
CEYEHMAMM, KOTOPDLIE MPOXOAAT YEPE3 COCEAHUE Y37ibl CMENIEHMSL.
3.214. JIOKOMOTHB,  KOTOPbIi  JABMXKETCA €O  CKOPOCTBIO

u =120 KM/4, fa€T TYI0K AIMTCIBHOCTHIO T, =5,0 ¢. Hailtu pymmrenp-
HOCTL IydKa IS HENOABMXKHOTO HAONIOmaTesis, €cu  JIOKOMOTHB:
a) mnpubmukaercs; ©6) ynansgerca. CkopocTk 3ByKa B BO3AyXe
v =340 m/c.

3.215. Hapg 1uocce BUCAT MCTOYHUK 3BYKOBBIX CHUTHAJIOB C
4acToToll v, =2,3 KI'1. OT Hero co CKOPOCTBIO ¥ =54 KM/Y ynansier-
¢ MOTONMKIMCT. B Ty e CTOpPOHY Jyer BETEpP €O CKOPOCTBIO
u =50 M/c. CunTas CKOPOCTb 3ByKa B BO3AyX€ v, =340 m/c, HaiTu
YacTOTy CMTHasia, BOCIIPHHMMAEMYI0 MOTOLMKIMCTOM.

3.216. 3ByKOBasi BOJIHA pPaClpPOCTPAHAETCA CO CKOPOCTHIO U B
MOJIOKUTENILHOM HaIpaBIeHUH OCH x. B Ty Xe CTOpOHY HBMXyTCA
Habmogarenu I u 2 cO CKOpoCTsIMA v, ¥ v,. Haiitm orHomeHue
4acToT, KOTOpPEIE. 3adhUKCUPYIOT HabmoaaTenu.

3217. Ucto4yHuK 3ByKa 4acTOThI v, = 1000 I aBMXeTCa 1no Hop-
MaJli K CTEHKE CO CKOpOCTBIO u =17 cM/c. Ha 310it xe HOpManu
pacrnonoXeHbl JBa HEMOABMXHBIX NMpPUEMHUKA P, u P,, npuyem
MOCJIEROBATENBHOCTD PACIIOIOKEHUS ITHX IIPUEMHHUKOB M NCTOYHUKA
§ rtakag: P, -S-P,-creHka. Kakoil 1pMEMHHMK pETMCTPHpYET
OueHnsa um xakoBa ux 4acrora? CkopocTb 3Byka v =340 m/c.

3.218. HenonBmxuuiif Hab0faTenb BOCMPUHUMAET 3BYKOBBIE

KojiebaHUA OT [ABYX KaMEPTOHOB, OfMH W3 KOTOPHIX MPUOIHKAETCH,
a Ipyroi ¢ Toil xe ckopocrbio yaansaercsa. Ilpm stoMm Habmoparenb

cabiUUT 6ueHus ¢ yactotoit v =2,0 I'm. Hailtu ckopocTh Kaxaoro
KaMepToHa, eciau MX 4Yacrota kojebaHuii v, =680 ' u ckopocrb
3BykKa v =340 M/c,

3219. Ha ocu x HaxogaTcss IPUEMHUK M HCTOYHHMK 3BYyKa
YacTOThl v, =2000 Iy, McTOYHMK COBEpIIaeT rapMOHMYECKUE
kone6aHus BAOJIb TOM OCH C KPYroBO#f 4acTOTON @ WM aMIUIMTYLOIf
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a =50 cM. IIpy KakOM 3HA4Y€HUM @ IIMPHHA YACTOTHOIO MHTEpBana,
BOCIMIPMHMMAEMOTO  HEMOABIDKHBIM  MPHEMHUKOM, Av =200 I'y?
Ckopoctb 3BYKa v =340 M/c.

3220. MicTouHMK 3ByKa 4actoThl v, =1700 'l ¥ npHEeMHMK
HaxomnsATCA B ONHOM To4Yke, B HEKOTOPBIA MOMEHT MCTOYHHK
HAauyMHAeT YAalAeTCA OT NPUEMHMKA C YCKOPEHMEM a =10,0 m/c%
Haiitu wyacrory koneGaHUN, BOCHPUHUMAEMbIX HEMOABHXXHbBIM
MIPUEMHUKOM uyepe3 t=10,0 ¢ 1ocae Hayajga JBMXKEHNA MCTOYHMKA.
Ckopocrb 3Byka v =340 Mm/c.

3221, UcroyHuk 3ByKa, CcOOCTBEHHasd  4acTOTa  KOTOPOIoO
v, =1,8 k', nBUXETCA PaBHOMEPHO IO NPSAMOIA, OTCTOALIEH OT
HEMOMIBIKHOTO Habmiopatensa Ha [ =250 m. CKOpOCTB MCTOYHMKA
cocraBiseT 1 =0,80 ckopoctu 3Byka., Haiitu:

a) 4acTOTy 3ByKa, BOCIPUHMMAaEMyI0 HabnogaTeleM B MOMEHT,
KOrJa MCTOYHHUK OKa’KeTCs HAlpOTUB HEIO;

6) paccrosiHie Mex(ry MCTOYHNKOM U HabnIonaTesieM B MOMEHT,

KOrfla BOCHpHHMMAaeMas HalJIIofaTesieM 4acToTa v =V,
3222, HenojBu>XHbI# MCTOYHUK MCITYCKAET MOHOXPOMaTHYECKUA
3BYK, K HEMY NpUOIMXAETCA CTEHKAa €O CKOpOCThIO 4 =33 cM/c.

CKopoCTh pacnpocTpaHEHUsl 3ByKa B cpenme v =330mM/c. Kak u Ha
CKOJIBKO TIPOLCHTOB WM3MCEHSETCS [JIMHA BOJIHBI 3ByKa TIPU OTpaxe-
HUM OT CTEHKHU?

3.223. Ha opHOii M TOHW € HOPMald K CTEHKE HaXOmATCsA

MCTOYHUK 3BYKOBBIX KoyieGanuii yactoTtol v, =1700 'ty M npueMHuK.
HCTOYHUK ¥ [IPHEMHMK HEITONBWXKHBI, a CTEHKA YIAIAETCA OT
HCTOYHMKA CO CKOpPOCTBI® u =60 cm/c. Halitn 4acrory OueHHi,
KoTopytlo OymeT perumcrpupoBatbh mnpueMHuK. CKOpPOCTH 3Byka
v =340 m/c.

3.224. Haittn k02(ppUIIMEHT 3aTyXaHUsl Y 3BYKOBOM BOJIHBI, €CJIK
Ha paccTOAHMAX 7, =10M U 7,=20 M OT TOYEYHOIO M3OTPOIHOTO
MCTOYHMKA 3BYKa 3HA4Y€HUSA UHTEHCUBHOCTH 3BYKOBOM BOJIHBL
OTJIMYAIOTCA APYr OT Apyra B n =4,5 pa3sa.

3.225. TInockasi 3ByKOBasi BOJIHA PaCpOCTPAHSETCA BAOJIb OCH
x. Koadduument satyxanus sonuni y =0,0280m7!. B Touke x=0
YpOBeHb rpoMkoctu L =60 nb. Hatitu:

a) ypOBEHb IPOMKOCTH B TOYKE C KOOp/MHATOH X =50 M;

6) KOOpAMHATY X TOYKM, B KOTOPOi 3BYK XK€ HE CIIBILUEH.
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3226. Ha paccrossum r,=20,0 M OT TOYEYHOIO HU3OTPOITHOIO
UCTOYHMKA 3ByKa YpOBeHb rpomkoctu L, =300 nb. Ilpenebperas
3aTyXaHUEM BOJIHBI, HAUTH:

a) YypPOBEHb I'POMKOCTH Ha r=10,0 M OT HCTOYHMKE,
6) paccTosiHME OT MCTOYHMKA, Ha KOTOPOM 3BYK HE CJIbILLIEH.

3.227. Habnropatens I, Haxopduuiica Ha ry =5,0 M OT 3By4alllero
KaMepToHa, OTMETWJI MCYE3HOBEHME 3BYKa Ha T =19 ¢ mosxe, 4eM
Habmonarens 2, HaxonsAmuicsa Ha r, =50 M oT kameprToHa. Cuuras
3aTyxaHHME 3BYKOBBIX BOJIH B BO3Jyx€ IPEHEOPEXMMO MajlbIM U
CKOpOCTh 3ByKa v =340 M/c, Haiitu ko3dpdunueHt 3atyxaHus B
KaMEpPTOHA.

3228. B cpeae ¢ IIJIOTHOCTBIO p PACHPOCTPAHACTCS IIOCKast

pojoJibHasl rapMOHu4Yeckast BodHa. CKOpOCTb BOJIHbI paBHa .
Cuuras M3MEHEHHME IUJIOTHOCTH CPERb! NPH IPOXOXIAECHHH BOJIHbI

A p<<p, noxasarb, 4TO:
a) IpuUpalleHue JaBlIeHHE B cpene Ap=- pv?(3E/dx), rme
(3%/dx) — otHocutenpHas aecopmanus;
6) MHTCHCHBHOCTb BOJIHbI onpepesnserca gopmynoi (3.3 k).
3229, Ha mryty miockoi 3BYKOBOM BOJIHbI B BO3JyX€ HaXOMMUTCst

map paguyca R=50 cMm. JnuHa BomHbL A =5,0cM, 4Yacrora
v =68 k', amnnutryga konebaHuit JaBjIeHUA B BO3JYXE
(Ap), =35Tla. Hailitw cpegnuii 3a mnepuop kosiebaHuit [MOTOK
SHEPTUM, NaJamolIci Ha IOBEPXHOCThL 1iapa.

3.230. Touka A "HaxomuTcad Ha r=15M OT TOYEYHOro U30TPOI-
HOIN0 MCTOYHHMKA 3ByKa 4acroTbl v =600 I'l. MOLHOCTE UCTOYHUKA
P =0,80 Br. IlpeneOperasg 3aTyXaHMEM BOJIH U CHUTast CKOpPOCTb
3ByKa v =340 M/c, HailTu ANA TOUKM A:

a) aMMIUTYRy KojiebGauuii nasnenust (Ap), M €€ OTHOLIEHHE K
IaBIECHUIO BO3YXa;

6) aMrutuTyty KosneGaHMif YacTUI| cpeJbl; CPABHUTL €€ C JUIMHOM
BOJIHBEI 3BYKa.

3.231. Ha r =100 M OT TOYEYHOTO M3OTPOIHOTO MCTOMHHMKA 3BYKa

yacrorel 200 I'y yposensb rpomkocty L =50 nB. Ilopor ciabimmmoc-
TM Ha 3TOil 4acTOTe COOTBETCTBYET MHTEHCHUBHOCTM 3BYyKa

1,=0,10 uBt/Mm%. KoaddunuenT 3atyxaHus BOJIHBI y =5,0-10%m7!,
Haiitn 3BYKOBYIO MOUIHOCTH MCTOYHUKA,
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3.4. DnexkTpoMarHMTHhIe BOJIHBI, H3iydenne

® (azopas CKOPOCTH 3/1EKTPOMATHUTHON BOJIHBIL

v=clyrp, me c=1//t,n,. (34 a)

® B Geryluedl aneKTPOMArHUTHON BOJHE:
Ejee, =H Ju B, (3.46)

® 1lns nAOCKOR 3MeKTPOMArHWTHON BOJIHBI, paclpocTpaHsloiieiics B BakKyyMe

BIONAbL OCH X:
-3B,/3t=0E 3x, -OE|dt= -c10B [ ox. (3.48)

® OGnemHas IJIOTHOCTH JHEPIruy 3NMCKTPOMATHUTHOrO IOJAC

w=ED/2 +BH/2. (34r)

® J1N0THOCTL MOTOKA IEKTPOMATHUTHON 9Hepruun — Bekrop IlofiHTnara:

S =[BH]. (34 m)

® OcHOBHble YpaBHEHUS OBYXNPOBOJHOW JMHAM:
8l/ox=-C U for, @d8U[ox=-Ldllde, (3.4¢)

rae C, u L, — €MKOCTh W MHAYKTMBHOCTb €AMHHULbI AyMHBbI JuHun. Ee BoJHOBoE
conporusienne p =L, /C,.

® AMMMTYdA 2JMeKTPOMArHHTHOM BOJHBI, M3JdyyaeMoil AWNOAeM, B BOJHOBOM
30HE:

E, »(1/r)sin®, (34 %)

TAe 7 — pacCTosHUE OT AunoJig, § — yron MeXay PajycOM-BEKTOPOM T M OChIC
U0,

® MOWHOCTH M3JIYYEHUA JUNOA C IEKTPUYECKMM MOMEHTOM Pp(f) M 3apana
q, OBMXKYHIETOCA C YCKOPECHHMEM a:
P=(1/4ney) 29%/3c®,  P=(1/4ne,)2¢%%3c3, (343)

® Ddpexr Honnepa npu v<<c:
Av/v=(vfc)cos?. (34 u)

TAE U -~ CKOPOCTb MCTOUHMKA, § =~ yron MexkIy HanmpaBieHHEM CKODOCTH ¥
MCTOYHMKA W HaNpaBieHWEM Ha HabmomaTens.
® D¢pexr [lonnepa B obuteM ciayvae:

1- 2
V‘Vol_ﬂmo, txe P = v/c. (B34x)
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TNipn =0 oaddexr [onnepa Ha3bIBalOT MPONOABLHBIM, a npn O =wn/2 —
HonepeyHbIM.

3232. DneKTpOMarduTHas BOJIHA 4acToThl v = 3,0 M nepexoguT

M3 BaKyyMa B JM3JEKTPUK npoHuiaeMoctn € =4,0, Hailitu npupa-
IeHUE €€ ANUHbI BOJIHEL
3.233. Ilnockas 37IEKTPOMArHUTHAs BOJIHA MaflacT HOPMANIbHO Ha

MOBEPXHOCTH INJIOCKONMAPAJJIETIbHOIO CJI0sA TOJIIHAHbI I w3 puanek-
TPHKa, MPOHULAEMOCTL KOTOPOTO YMEHBIIAETCA 3IKCIIOHCHUUATBHO

OT €; Ha INEpelHEH NOBEPXHOCTH IO €, Ha 3ajgHedd. Haiitm Bpems
pacnpocTpaHeHMsl 3afaHHONW ¢a3bl BOJHBbI 4€PE3 ITOT CIIOM.
3.234. DneKTPOMArHUTHAA BOJIHA PACIIPOCTPAHAETCA B BaKyyMe

BIOJIb OCH x. B TOuke A B HEKOTOpPLIA MOMEHT MOJYJb IIJIOTHOCTU
TOKa CMelleHns j, =160 MmkA/M% Haiitn B TO4Ke A B TOT XE
MOMEHT MOJAYJb Tpou3BofpHoit | dE[dx|.

3.235. Ilnockast 3JIEKTPOMarHUTHast BOJIHA 4acToThi v =10 MI'n
pacmpocTpaHsieTcsi B cnabo HpOBOAALLEH cpee ¢ yReJbLHOM
npoBoguMocTei0 ¢ =10 MCM/M © JIM2JIEKTPUYECKOH MpOHHUIlae-
Moctbi0 € =9, HaifTu OTHOIIEHME aMIUIUTY/l IUIOTHOCTEN TOKOB
MPOBOAMMOCTA U CMELIECHHA,

3.236. ITnockass anexkrpomarnuTHass BosiHa E=EB, cos(w?-kr)
pacnpocrpansierca B Bakyyme. Cumras Bektopel E, m k M3BECTHBI-
My, HaiTh BEKTOp H Kkak GYHKUMIO BpeMEHHM ¢ B TOYKE C

pPajguycoM-BEKTOpOM 1 =0,
3.237. B BakyyMme pacHpOCTPaHsIETCS IJIOCKas 3JIEKTPOMAarHuTHas

BonHa E=e E,cos(wt-kx), e e, — opr ocu y, E =160 B/m,
k=0,51 m~!, Haiitu Bekrop H B TO4dke ¢ koopauHartoif x=7,7 M B
MOMEHT:

a) t=0; 6) t=33 uc.

3238. Tonkaa KaTyluka, WMeEIOUlasi BUA KOJbLIA pajuyca
R =35 cM, cocrout u3 n =10 BUTKOB NpoBoxa. Karylika HaxoguUTCs

B TOJIE 3JIEKTPOMarHMTHOM BOJIHBI 4acToOThl v =5,0 MI'y, Hanpasne-
HUE pacnpoCTpaHEHUsI KOTOPOH M €€ 3NEKTPUYECKUid BEKTOp
NEpNEHAUKYIAPHbI OCH KaTylKU. AMIUIUTYIHOE 3HAYCHHE MOIYJst
MEKTPUUECKOre Bekropa sonubl E, =0,50 MB/M. Hailitn ammiuntyn-
Hoe 3HadeHue JC MHAYKUUU B KaTyilKe,

3.239. Hcxonsa m3 ypaBHeHMIt MakcBeria, MOKa3aTh, 4TO IS
IIOCKO#M  MIEKTPOMArHUTHOM BONHBI, PacHpOCTPAHAIOINEACA B

BaKyyM€ B HAaIIPABJIEHUU OCH X, CIIPABEIMBBI COOTHOLIEHMs (3.4 B).
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3.240. Haiity cpepuuii Bexkrop IToiiHTHMHra nj0CKO# 3/€KTpOMar-
HUTHOI BOJIHBI C 37IeKTpU4ecKoii cocrapisouieii BE=E_cos(wf-kr),

€CJIM BOJIHA PacnpOCTPaHAETCH B BakKyyMe.
3.241. B Bakyyme pacnpOCTpaHsAETCA IIJIOCKasi 3JIEKTPOMAarduTHas

BOJIHA, 4acToTa KOTOpoi v =100 MI'y 1 aMmiuTya SJIEKTpUYECKOM
cocrapisouiei E, = 50MB/M. Haiitu cpesinne 3a nepuop koneGanus

3HAYECHUA:
a) MOAy/s MJIOTHOCTH TOKAa CMELIEHUS;
6) MJIOTHOCTH TMOTOKAa JHEPTHM.
3.242. B BakyyM€ pacCIpOCTPaHSETCH MJI0CKast JIEKTPOMArHUTHAA

BOJIHAa 4YacCTOThBl ®, JJ4 KOTOpOﬁ CpeaHEE 3HAYCHUC IJIOTHOCTHU

rnotoka sHeprum paBHo (S). Haiitu aMmnuryaHoe 3HauYeHHe
[JIOTHOCTH TOKAa CMELIEHWS B JTOM BOJIHeE,

3243. B BakyyMe BOOJIb OCH X  DacCIpOCTPAHAKTCA [BE
IJIOCKME OAWHAKOBO IIOJIIPU3OBAHHBIC BOJIHBI, JJIEKTPUYECKUE

COCTaBJIAIOLIME KOTOPhIX U3MEHAIOTCA NO 3aKOHY B, =B, cos (wf - kx)
n B, =E,cos(wt-kx +¢). HailTu cpefHee 3HA4YEHUE IJIOTHOCTH

TIOTOKa JSHCPruun.
3.244. B BakyyM€ pacnpOoCTpaHAIOTCA [BE IIJIOCKUE 3JEKTpOMar-

HUTHbIE BOJIHBi, OAHAa — BIOJIb OCH X, Opyras — BAONbL OCU Y.
B =B cos(wt-kx), E, =E cos(wt-ky), rne Bekrop E, nmapannenen
ocu z. Haiitu cpenHee 3HayeHHME IUIOTHOCTH IIOTOKA SHEPIUM B
TOYKAaX IUJICCKOCTH Yy =X,

3.245. lllap paguyca R =50 cM HaxoOguTCA B HEMarHUTHOH cpefe
npoHunaemoctu € =40, B cpese pacnpocTpaHsiercst MNIOCKas
9JIEKTPOMarHMTHasi BOJIHA, [JIMHA KOTOPOH A <<R W aMmiurtyjaa
JIEKTPUYIECKO# cocTaBnawieil E, =200 B/m. Kakast sHeprus napgaer
Ha 1ap 3a Bpems ! =60c?

3.246. B BakyyM€ B HAaIlpaBJIEHMU OCM X YCTAHOBHUJIACh CTOAYAS
3MEKTPOMAarH4THaA BOJIHA C  3JEKTPUYECKOM  COCTaBRAIOLIEH

E=E, cos(kx)cos (wt). HaliTu MarHUTHYIO COCTaBJIAIOLIYIO BOJIHBI
B(x,t). N306pasuth NPUMEPHYIO KapTUHY PaclpENesIeHUs SIIEKTPU-
Y4eCKOW M MarHUTHOI COCTaBNSIO{MX BOJHBLI B MOMEHTHI t=0 U
t=T/4, tne T — mnepuop KojyeGaHuii.

3247. B BakyyMe BJIOJIb OCH X YCTaHOBWJIACh CTOSYast JIEKTPO-
MalHUTHAA BONHA C YIEKTpideckoil cocramisoieit B = E, cos (kx) cos (w?).
Haittu x-npoekuuio Bextopa IoitntuHra S,(x,f) u ee cpenmee 3a
nepuoa kKosnebaHuil 3Ha4YeHMeE.
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3.248. ITnockmit BO3MYLIHBLIA KOHJEHCATOpP, OOKIIagK¥ KOTOPOIo
uMeIT (OpMy OUCKOB pamguyca R =6,0 M, NMOAKIIOYEH K CHHYCOU-
JAJIbHOMY HAMpSIKEHMIO YacTOThl « =1000 c™'. Haiitu oTHOIIEHUE
AMIUTMTYAHbIX 3HAYEHMIl MAarHUTHOH M 3JIEKTPUYECKON 3HEPIUi
BHYTPH KOHJEHCATOpa.

3249. CuHycoupanbHblii TOK 4YacToThl  =1000 c¢™' Teuer no
OOMOTKE COJIEHOM[(a, pajuyc ced4eHus: KoToporo R =6,0 cm. Haiitu
OTHOLICHUE aMIUIUTYIHBIX 3HAYEHUN ODJIEKTPUYECKONH M MarHUTHON
3HEPTrUK BHYTPHU COJICHOMA.

3.250. TInockuit KOHAEHCATOp C KpPYIIBIMU IapajljiefibHbIMU
nIacTMHAMM MEJIEHHO 3apsixaior. [Ioka3zaTbh, 4TO IIOTOK BEKTOpPa
IoiiHTHra 4Yepe3 OOKOBYH0 IIOBEPXHOCTb KOHAEHCATOPAa paBeH
NPUPAILEHNIO 3HEPTUM KOHJACHCATOPa 3a EOMHHULIY BPEMEHH,
Paccesinuem I10JIs1 Ha KpasiX IIpU pacdyere npeHebpedb.

3.251. Ilo npamMoMy TIPOBOOAHMKY KpYIJIOTO CE€YCHUA TEYET
nmocrosgubiii Tok I. Haiitm notok Bekropa IlodintuHra depes
OOKOBYIO IOBEPXHOCTb YYacCTKa [aHHOIO IIPOBOJHMKA, KMEIOLLIETO
conporusieHue R.

3252. HepenAaTUBUCTCKUE MPOTOHBI, YCKOPEHHBIE Pa3HOCTBIO
noreHuuanos U, o6pa3ylor My4OK KpPYITIOTO CedyeHusa ¢ TOkom [T,
Haiitn momysib W HanpaBieHue Bekropa IIoliHTuMHra BHE my4ka Ha
pacCTOSIHUU r OT €r0 OCH.

3.283. Tok, npoTekawuiuii 10 OOMOTKE [JIMHHOLO MpPAMOIO
COJIEHOM/A, AOCTATOYHO MEJICHHO YBenu4uBalor. [lokaszaTh, 4TO
CKOpOCTh BO3PACTaHUs SHEPrUM MArHUTHOIO II0JIA B COJICHOUJE
paBHa roTOKy BekTopa IloitHTHHra yepe3 ero G0KOBYIO NMOBEPXHOCTD,

3.254. Ha puc. 342 rnokasaH y4acToOK
JABYXIIDOBOJHON JIMHUM TNE€peladyu I10CTO-

SIHHOIO TOKa, HAaMNpaBJIEHME KOTOPOIo € e 7]
OTMEYEHO cTpenkamMu. MiMes B BUIY, YTO /

NOTEHUMAN  ®,>@,, YCTAHOBUTb C IIO- L
MOLUbIO Bektopa [IoiiHTHHra, rjge Haxo- Puc. 342

RUTCS TeHepaTop TOKa (cieBa, cripasa?).

3.255. DHeprusa OT WCTOYHUKA IIOCTOSIHHOIO HanpsukeHusa U
nepefaerca K MOTpebUTENIO O AJIMHHOMY IIPAMOMY KOAKCHaibHOMY
Kabemo ¢ NpeHeOpeXMMO MalbIM aKTUBHBIM  CONIPOTUBIEHUEM,
loTpebnsaembiit Tok paBed I. HailTh TNOTOK 3HEprUM  Yepes
nonepeynoe cedyeHue kKabenss. BHelmHsst nposopsnias o60J104Ka
Kabensa NpeArionaraeTcst TOHKOCTEHHOM.

3.256. T'eneparop rnepemMeHHOro  HanpsbkeHus U= Ujcosw?
NEpeflaeT 3SHEPIUIC MOTPEOUTENIO MO AJIMHHOMY MPAMOMY KOAK-
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CHAJILHOMY KaGeNio ¢ MPEHEOPEXXMMO MaslbIM aKTUBHBIM COIPOTUB-
neaneM. Toxk B uenum MeHsercas no 3akoHy I=Ijcos(wt-¢).
Haiiti cpenHuii MO BPEMEHM MOTOK 3HEPIUM YEPE3 IONEpPEYHOE
ceyenne Kabensi. BHeurns o6osoyka kabesist TOHKOCTEHHas!.

3.257. Tloka3aTh, UTO HA rpaHUIE pa3fiejia ABYX Cpell HOPMallb-
Hble cocrapisioliue Bekropa [IoiiHTUHra He TepHAT paspbiBa, T.€.
$1,=5,,

2.258. Hcxonss U3 OCHOBHBLIX YPAaBHEHUH ABYXIIPOBOJHONW JNUHNU
(4.4 e), nokazatb, 4TO:
a) HAIPSHKEHWE M TOK PACHpPOCTPaHSAIOTCS BAOMbL JIMHUU B BUME

BOJIHBI CO CKOPOCTBIO U =l/'/L1C1;

6) BONTHOBOE COINpPOTUBJIEHWE NuHuM p =L [C,|.
3.259. BonHOBOE CONPOTHBIICHME KOAaKCHAJIbHOIO Kabens (0es
norepp) p =60 OM, NPOCTPAHCTBO MEXIY BHEUIHMM M BHYTPEHHUM

MPOBOAHUKAMY 3aITOJTHEHO JAMSJIEKTPUKOM INpoHMuaeMoctu € =40,
HaifTn MHIYKTUBHOCTE M €MKOCTh €MHUIIbI IJIMHBL Kabess.

3.260. OmnpenesuTb BOJIHOBOE CONIPOTUBIIEHUE P
a) ABYXIIPOBOAHOIT muHMM 6€3 MOTEPh, MPOBOAA KOTOPOH MMEIOT

PasMyc a M pacCTosiHue Mexpay ocsiMu b, ecnu  b>>a;
6) xoakcmanbHOrO kabenst 6e3 MoTeph, PajgnyC BHYTPEHHETO

pOBOa KOTOPOrO a4 U BHYTPEHHMI pafuyc BHEIIHErc UMIANHAPH-

YECKOTO MPOBOAHMKA b, cuuras e =1.
3.261. Haiitm ¢ nomownio ypasHeHu#t (3.4e€) pacnpeaesieHue

ToKa I(x,r) B ABYXTIPOBOJHOI JTUHUY, BIOJIb KOTOPOH YCTAHOBUIIOCH
pacrpeaesieHue HamnpspkeHwWit mo 3akoHy  U=U, cos (kx)cos(w?),

In

€CJIM BOJIHOBOE COTIPOTUBJICHUE JIMHUM PABHO p.
3.262. Haiit ¢ momonibio ypaBuenuit (3.4 €) 3akOH pacmnpefesne-

HUA aMIVIMTYA HanpsokeHuid U, (x) u TokoB I (x) mpu Hanuyuu

COGCTBEHHBIX KosieOaHWii B JBYXIPOBOMHOW JIMHUW [JIUHGBL [, y
KOTOPOM;

a) KOHIIbI C 00EUX CTOPOH Pa3MOKHYTbI;

6) KOHUBI ¢ OGEHX CTOPOH 3aMKHYTBI;

B) JI€BbI€ KOHLIbI JINHMHM 3aMKHYTBI, IPABbIE Pa3sOMKHYTHI,

2263. Haiitu pnuny L BO3MYIIHON ABYXNPOBOGHON AMHUW,
KOHIBI KOTOPOM 3aMKHYTBI ¢ OOEMX CTOPOH, €Cli PE3OHaHC B
JIMHUM  HacTynaeT IIpyU  [BYyX [IOCJEOBATENbHbLIX  YacTOTax

v;=30MIu u v, =45 Ml
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3264. JlokasaTh, 4TO Yy 3aMKHYTOil cucTemMbl 3apsUKEHHDbIX
HEPENATUBUCTCKMX 4YacTHL, ¢ OAMHAKOBBIM YAENbLHbIM 3apAIOM
OUIMOJILHOE M3JIY4EHUE OTCYTCTBYET.

3.265. HaiiTu CpefHIO) MOILLHOCTb U3JIyYeHHst 3IJIEKTPOHA,
COBEPULIAIOLIETO  rapMonmyeckue  xoneGauus ¢ aMIABTYRo#
a=0,10 HM ¥ 4yacToToii ® =6,5-10" ¢c-%,

3.266. HaifTn MOUIHOCTb U3TTy4EHUA HEPEJIATUBUACTCKON Y4aCTHILbI
C 3apsAaOM e M Maccoil m, ABMXYLUEHCS IO xpyroBoi opoure
paguyca R B MOJ€ HEMOABWKHOTO TOYEYHOro 3apsjga g.

3.267. HepeiiaTMBUCTCKMIA IIPOTOH BJIETES [0 HOPManu B
[IOJIYTIPOCTPAHCTBO C NONEPEYHbIM OJfHOPOIHBIM MarHUTHBIM MONEM,
HHAVKUUST  KoTtoporo B =1,0 Tn. Haiitm oOTHOWIEHHE 3HEPruH,
MOTEPSAHHON NMPOTOHOM Ha U3JIy4EHHE 3a BpPeMs NBUXKEHUS B IIOJIE,
K €ro MepBOHA4YaJibHON KUHETUYECKOU IHEpPruu.

3.268. HepensaTuBucCTCKass 3apskKCHHAsA 4acTuila [ABHXKETCsS B
MONEPEYHOM ORHOPOAHOM MarHMTHOM mosie ¢ uHaykuuei B, Haiitu
3aKOH yObiBaHUs (33 CYeT U3NTy4YeHHsA) KWHETHYECKON PHEPIUM
YacTHLBl BO BpeMeHW. Hepe3 CKONBKO BPEMEHHM €€ KMHEeTUYEeCKas
3HEeprusi yMmeHbniaeTcs B e pa3? BpMHCINTL 3T0 BpeMs 1nd
3JIEKTPOHa M NpOTOHA, ecnu B =1,0 Tha.
©3.269. 3apsikeHHasg YacTUIla JBHXETCA BJOJb OCH Yy NO 3aKOHY
y=acoswl, a TOYKa Habmogenuss P HaxOQUTCS Ha OCH X Ha
paccroaHuu ! ot yacruunl (I>>a). Haiitu oTHOUIeHME NIOTHOCTEH
NOTOKa 37IEKTPOMATHUTHOrO usmyvenua S,/S, B Touke P B MOMeEH-
Thl, KOIJla KOOpAMHATA 4YacTuubl y, =0 u y, =a. Bbrducnutb 310

1 u [=50,0 M. 3anasablBaHue

OTHOLUEHUE, ecnu o =2,01 -10% cMm
npeHebpexuMMo Marno.

3.270. B nanpapiieHUY MaKCMMaJIBHOIO U3JIYYEHUs Ha Paccrosi-
HUAU 7y, =10 M OT 37€MEHTAPHOTO AUMNONs (BOJIHOBAas 30Ha) aMILINTY-

Aa HaNPsSDKEHHOCTH 2iekTpuyeckoro nons E, =6 B/m. Haiitu
CpefiHEE 3HAYEHME IUIOTHOCTH IIOTOKA SHEPIMM Ha pPacCTOAHUM

r=20 M OT [MNOJNA B HANDAaBJICHUU, COCTABIAWILEM yron ¥ =30°
C ero ochbio.

3.271. DnexTpoMarHuTHasi ~ BOJIHA, nasydaemMass  IUIOJEM,
PacnpoCTpaHAETCA B BaKyyMe€ Tak, YTO B BOJIHOBOIl 30HE Ha Jyd4e,

NEpOEHINKYISIPHOM OCH  AMIONA, Ha PACCTOSSHUM I OT HEro
Cpennec 3HAa4YCHUE IIOTHOCTW IOTOKAa 3Hepruu paBHO §,. Haiity
CPENHIOID MOLIHOCTb U3NY4ECHUs HUNIOJIS.
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3.272. Cpenusisi MOILHOCTb, W3ydaeMasi AUIONEM, paBHa FP.
HalitTi cpesHioi0 IJIOTHOCTh 3HEPIUM 3NMEKTPOMArHUTHONO MONA B
BakyymMeé B BOJIHOBOIi 30HE Ha Jy4e€, - NEPHEHAMKYIAPHOM OCH
IUIOJA, HA PAaCCTOSHUM r OT HEro.

3273, MocToAHHBIA 1O MOMYII0 SJIEKTPUYECKMI JUIONbL C
MOMEHTOM p BpaIllalOT C YIIOBOH CKOPOCTBIO & BOKPYT OCH,
MepIEHANKYASAPHON OCH JUIMOJs U TPOXOHALIENH 4Yepe3 ero cepeau-
Hy. HailTy MOILUHOCTb HM3JTy4€HMA [AMOONA.

3274. Cuuras, 4ro 4acTuia umeer HopMy lHapuUKa A TOrIIoLa-
€T BeCcb Nafaloulydii Ha Hee CBET, HalTU pajAuyC 4YacTULbI, TP
KOTOPOM TpaBUTAlMOHHOEe mnputskenue ee k ConHuny 6Gymer
KOMIIEHCUPOBATHCA  CHJIOH  CBETOBOTO  JaBlieHMsA. MOIIHOCTD
cBeToBoro uasrydenuss Comuna P =4 -10% Br, mioTHOCTH 4acTuilbl
p =1,0 r/eM>,

3275. B onbite Pu30 NMo onpeeneHuIo CKOPOCTH CBETa paccTos-
HUE MEXAy 3y0uaThiM KonxecoM M 3epkanoM [=7,0 xM, 4ucno
3y0uoB z=720. [IBa mNOCIENOBATENBHbIX UCYE3HOBEHUsI CBETa
Habniofany 1pu  HacroTax BpalleHuA Komeca n, =283 06/c u
n, =313 06/c. HaiiTu CKOpOCTb CBe€Ta.

3.276. MICTOYHHK CBETA IBUKETCS CO CKOPOCTHIO ¥ OTHOCHUTEJNIBHO
npueMBuka. [TokasaTe, 4TO IpU v <<¢ OTHOCUTENBHOE U3MEHEHUE

JacTOThl cBETa onpepensercsa dopmynoit (3.4 u).
3.277. OnHa U3 CHEKTPAJILHLIX JIMHUI, UCIIyCKAaEMbIX BO30YXK/IEH-

HbIMM uoHaMu He®, mmeer muHy BOJMHBI A =410 M. Haiitu
AOIJIEPOBCKOE CMENICHUE AA 3TO¥ JIMHMH, €Cy ee HalmopaTh Hop
yrmom ©=30° Kk mnyyky MOHOB, ABMXKYLIUXCSA € KUHETUYECKOM
sHepruei K =10 M5B,

3.278. Ilpy HaGIIONECHUN CHEKTPAILHONM JIMHUM A =059 MKM B
HanpaslICHUsAX Ha TIPOTUBONONOKHBIE Kpash CONHEYHOro AUCKAa Ha
€ro 3KBaTOpe OOHApYXMNHM pasnuyue B JJIMHAX BOJNH Ha
8 A =8,0 nm. Haittu nepuon Bpatuenns ConHila BOKPYT COGCTBEHHOI
ocH.

3.279. 3ddexr domepa MNO3BONMN OTKPBHITH HBOMHBIE 3BE3JbI
CTONb YHAJEHHBIE, YTO pa3pelieHue MX C HOMOLILIO TEJIECKOIa
OKa3ajioCh HEBO3MOXHBIM. CIeKTpaJibHbie JNHWHMM TaKMX 3BE3]
NMEPUOAMYECKH CTAHOBATCHA NBOHBIMU, U3 YEIO MOXKHO 3aKIIOYUTh,
YTO MCTOYHHUKOM SIBJISIIOTCA JIBE 3BE3[Ibl, 00palLaIoIuecss BOKPYT HX
uHeHTpa Mace. Cumras Macchl 00eMX 3Be3l OJMHAKOBLIMHM, HailTH
pacCTOTHUE MEXZY HUMM M HX MacChl, €CIM MAaKCHMaJIbHOE
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pacHlerieHUue CIEKTPaJIbHBIX JIMHUHA (Al/l)m=l,2‘10"‘, MpI4eEM
OHO BO3HHKAaeT 4yepe3 Kaxnpie t =30 cyr.

3.280. ITnockas SACKTPOMAarduTHas BOJIHA YACTOTbl @, MafaeT
HOPMaJibHO HAa TOBEPXHOCTh 3€pKalla, HBMXYLIETOCs HaBCTPE4y C
PEJISITABUCTCKOM ckopocThio v, Halitu ¢ nomouibio  GopMysibl
Horiepa 4acTOTYy OTPaKEHHOU BONHBbI. PaccMOTperhb Takke cirydan
v<<c.

3281. Paguosiokatop paBoraer Ha fAjuHe BONHbBI A =350,0 cM.
Haiitu ckopocTb npubIHKAIOLLErocss camMoJleTa,  €CIM  4acroTa
OMEHUII Mexay CHTHaJIaMu TEpelaTYUKa U OTPaXEHHBIMH  OT
camonieTa B MECTE pacronoxenus jokatopa Av =100 kI,

3282. Umes B BuAy, 4To ¢ha3a 3JEKTPOMArHUTHOW BONHBI
wt-kx eCTb MHBAPUAHT, T.c, HE MEHSETCH NPU IIEPEXONE OT OHOM
WHEPUMANIbHON CcHUcTEMBl OTCUera K JPYIOH, OIpedeNnuTh, Kak
npeofpas3yoTcsad YacToTa ® W BOJIHOBOE HMCIIO K.

3283. C Kakoil CKOpPOCTBIO YAaJIAETCsI OT Hac HEKOTOpas

TYMaHHOCTB, €CITH JIMHUA BOROPORa A, =434 HM (1 HEMOOBMXKHOTO
HMCTOYHMKa) B €€ CHEKTPE CMEIlleHa B JJIMHHOBOJIHOBYIO CTOPOHY Ha
130 Hm?

3284. C Kakoif CKOpOCTBIO [IOJDKHa Obia Obl  JBHUTaThLCA

aBTOMAaIlMHa, 4YToObl KpacHbiii cBer cBerogopa (A =0,70 Mrm)
npepparusicss B 3eneHblit (A’ = 0,55 mxMm)?

3.285. 1o HexkoTOPOIl NMpaAMOI ABMXYTCA B OJHOM HallpaBJICHNN
HabsopaTeNbh €O CKOPOCTbIO v, =0,50 ¢ M BIEpenMd HEro MCTOYHUK
CBETa €O CKOPOCTBIO v, =0,75 c. CobcTBEHHass 4yacToTa CBETAa PaBHA
w,. Haiitm 4gacrory cBeTa, KOTOpYIO 3aduKcUpyeT Habmogaresb.

3.286. OgHa u3 CHOEKTPaNibHBIX JIMHUH aTOMapHOro BOAOPOAA
MMEET [UINHY BOJIHbl A =656,3 um. HaiiTu nonneposckoe cMmeneHue
A)A 31Ol NMHUM, ecnu ee HaGMIONATh IOJ HPAMBIM YITIOM K IYUKy

aTOMOB BOAOPOAA ¢ KMHeTHueckoi sHeprueil K =1,0 MsB (nonepeu-
HbIH fomep-3¢ddexr).
3.287. Hcro4HUK, MCHYCKAIOUIMN 3JieK-

TPOMAarHUTHLIC CHUFHANB! ¢ CcOOCTBEHHOU 0 :
4acToToil v, =3,0 I'Tn, nBmxercss co CKo- ‘:
pocteio v =0,80¢c no INpAMON, OTCTOALIEHR l:
OT HENOABMXXKHOIO Habmofgarensas P Ha &p
paccrosgaue ! (puc. 3.43). Haittu uyacroty

Puc. 343
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CUrHalIOB, HPHHUMAEMBIX HabJIofarejieM B MOMEHT:
a) KOrga UCTOMHUK OKaXeTcs B Todke O

6) korma HabII0OOATENb YBUIMUT €ro B TOYKe O.
3.288. Y3kuii My4OK 3JIEKT-

jr%; POHOB NPOXOAMT Haj MOBEPX-

- HOCTBI0O  METAJUIMYECKOTO 3ep-

Prad Kajla, Ha KOTOpOM  HaHeceHa
e CHCTEMA ILITPUXOB €  ILIAarOM

d =20 MKM. DJNEeKTpOHBI [IBU-

KYTCA € PENSITUBUCTCKON CKO-

POCTBI0  ©  MEPHEHAUKYIAPHO
wirpuxaM. [Ipu arom Habmoga-
€TCA BUAUMOE W3NMYy4YEHME: Tpa-
€KTOPHsl 3JIEKTPOHOB WMEET BMI HOJIOCKM, OKpacka KoTopoi
MEHAETCA B 3aBUCHMOCTM OT yria HabmioneHunsa O (puc. 3.44).
OOnAcHuTL 310 ABnenre. Hajitu anmunay BoJiHBI HabGaOZaEMOro
U3nydeHuss npu ¥ =45°,

3.289. M3-3a f#ABuikeHMst 3€MAM  HafpaBI€HUE Ha 3BE3QY B
IUIOCKOCTM SKIIMITTUKYU B TEYEHUE Tofla NEPUOAUYCCKN MEHAETCA, U
3BE3a COBeEpIUaeT Kaxyuiueca konedaHua B npeienax yria o« =417,
Haiitu ckopocte 3emnu Ha opbure.

3.290. Hafitu yron mnosypactBopa KOHYCA, B KOTOPOM OyOyT
BUJIHbI 3BE3Jibl, PpAaCIIONIOXKEHHbIE B nojycdepe i 3eMHOIO
HalJogaTess, €CjIM ABUTAaTbCSI OTHOCUTENLHO 3E€MJIM CO CKOPOCTDIO,
OTJIHYaLIEecad OT CKOPOCTH CBeTa Ha 7 = 1,0 %.

Puc. 344
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YacTthb 4

ONTHKA

4.1. doToMeTpus N reoMeTputecKas ONTHKA

® KpuBas OTHOCHTEJBHON ClIeKTPATBHON  YyBCTBUTedbHOCTM riasa V()

nokasaHa Ha puc. 4.1

e

v .
4 T TTT
/ EERNRREN
08 A=1,6 MBm/am 1]
’ ang A=0,555mrm
g6 -+
\
04 ]
A -
a2
0
240 045 050 055 060 065 070 A, mxm
Puc. 4.1
® Cusna cBera I u ocsemiennocts E:
1=d®/dQ, E=d®_/dS. (4.1a)
®

OcBeLIEHHOCTb, CO3aBacMad TOYEYHBIM M3OTPOITHBIM MCTOYHHUKOM!

E=(I/r*)cose, E=d®,./dS, (4.16)
0 ~ yroj Mexpgy HOpPMalblo MOBEPXHOCTU M HAlPABJICHUEM Ha MCTOYHHK.

® Cpetrumocts M u spkocts L:
e de
M=—2=, L= = 4.
as 40 AS cost (1)

® CpeTMMOCTb MJIA JaMGEPTOBCKOrO MCTOYHMKA:
M=xnL (41n)
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® Copsszb MeXOy MPEJOMIAIOLINM YIiIoM 6 MpH3MBbI M YIIOM & HaWMEHbLUIErO
OTKJIOHEHUSA:
sin[(e +90)/2]1=nsin(6/2), 41
Ime M — MoKasaTejb NPEJOMJICHHS BELUECTBA NPHU3MBI
® dopmyna chepuyeckoro sepkana:
l/s' +1/s=2/R, @le)
rie R - paguyc KpMBHM3HBbI 3epkaja.
® Bopmy/ibl LEHTPUPOBaHHOM onTHYecKoit cucTeMsl (puc. 4.2):
n'ls'-nls=®, [flls'+fls=1, xx'=ff". 41 x)

’ o NG
| 7 Ly
4 s . N B
i [ | yr
-z -f AN 77 Z7
=S »l 7 [ s’
Puc. 4.2

® CooTHOLUEHNs MeXAYy (POKYCHbIMM PAcCTOSHUSAMH U ONTHYECKOH CHJIOI:

f=n'1®, f=-n/®, [ff=-n'In. (413)

® OnTuyeckas cuia chepuyecKoil NpeJoMAsioniell NoOBEPXHOCTH:

®=(n'~n)/R. “4.1n)

® OnTuveckad cuiaa TOHKOHM JMH3bL
®=(n-n,)(1/R, - 1/R), 4.1x)

rie B U By — nokKazaTeau NPeOMJCHNA BELUECTBA JMH3bI M CPEfbL.
® Onrtuueckas cujaa TOJCTONH  JMH3bI
ToALIMHB! d:

©=0,+®,-(dn)® &,. (411)

M3 JNBYX TOHKUX JINH3, MeXAY KOTOPbIiMHU
HaxoAuTCa cpeda € MokasareaeM MpeaoM-
JICHNA n.

® Tnagubie naockoctd H u H' orcrosat

S
7 17 71

3Tta dopMysa cnpaBef/iMBa W 1A CUCTEMbI —
]
|

]
oY, %,/7 0’ r
[

' " . Puc. 43
ot BepuiMH O u O' nosepxHocreii ToacTol
JMH3bL (puc. 4.3) Ha paccTOSHUAX:
X=(d/n)®,/®,, X'=-(d/n)®,]®. (A1 M)
® VeennyeHue onTuyeckore mnpuGopa:
C=tgy'/gy. (411)

204



rae §' M § — yrioBhle pasMephbl NpeaMeTa NpH HabJiofeHnn Yepes npubop u Ges
Hero (B ciaydae Jiynibl M MHKpPOCKONMA Yrod ¥ COOTBETCTBYeT HaGJIOfCHUIO Ha
PacCTOAHNM HAMJIy4LIEro 3peHus k=25 cM.).

41. HaiiTu C nOMOILBI0 KPUBOH OTHOCHTENIBHONH CHEKTPaJIbHOM
YYBCTBHTEIIBHOCTH Ina3a (cMm.puc. 4.1):

a) MOTOK 3HEpruy, COOTBETCTBYIOILINH CBETOBOMY IOTOKY 1,0 sim
u anuHOi BoJHBI 0,51 u 0,64 MKM;

6) CBETOBOI NOTOK, MPUXOQSLLIMIICA Ha UHTEPBAJ JJIMH BOJIH OT
0,58 nmo 0,63 M™MKM, €cju COOTBETCTBYIOLIMII TIOTOK 3HEPTUU
®, =45 MmBr, npuuyem nocnegHnii pacnpeyieNieH paBHOMEDHO IO
BCEM [JIMHAM BOJIH 3TOr0 WHTEepBana. (CyuTaTth, 4YTO B JAHHOM
CHEKTPANIbHOM MHTepBasie GyHKUuA V(A) nuHEHas.

42. TouyeuHblid WU3OTPONHBIA HMCTOYHUK WCIYCKAET CBETOBON
1nmortok ® =10 mn ¢ gnuuoil BonHbl A =0,59 Mxm. Haiitu amMmonutyn-
HbI€ 3HAYCHUS HAIPsHKEHHOCTCH 3MEKTPUYECKOIO KM MarHUTHOIO
noJjieii 3TOro CBETOBOrO IIOTOKa Ha pacctoaHmu r=1,0M ot
UCTOYHUKA. Bocnosnb3oBarbea puc. 4.1,

4.3, Haiitu CBETOBYIO 3HEPruro, KOTOpas IajaeT Ha IUJIAHETY 3a
nepuopn ee obpaienuss Bokpyr ConHia (1O BBITSHYTOMY 3JUIMIICY),
ecnu cpetoBasi MoluHocte CosyHIla P, MIJOLab CEYEHHS IIaHEThbl
S u s MOMCEHT, KOIJla IIJlIaHE€Ta HaxXOoAUTCA Ha MHUHHUMAJIbBHOM
paccrosHum r, ot CoJyiHLla, €€ CKOPOCTb paBHa v,.

44, Onpepenntbh CPENHIO OCBELICHHOCTH 00iIy4aeMoil dacru
HENpO3payHOil cepbl, ecnu Ha Hee IajaeT:

a) mapajuieNbHbIA  CBETOBOM IIOTOK, CO3JAIONIMA B TOYKE
HOPMAJILHOTO IAJEHNA OCBEILIEHHOCTL Eg;

0) CBET OT TOYEYHOIO H3OTPONHOIO MCTOYHHMKA, HaXOOALIErocs
Ha paccrosiuuu =100 cM or 1eHTpa cdepbl; paauyc cdepbl
R=60cmM wu cuna ceera I=36kn.

4.5. HailTu cBETUMOCTH MOBEPXHOCTH, APKOCTH KOTOPOH 3aBUCUT
OT HamnpasjieHusi Kak L=Lycos®, tne & — yronm Mexjay Hamnpapjie-
HUEM U3AYYCHUS U HOPMaJibKO K IOBEPXHOCTH.

4.6. HexkoTopas CBETAILASICA MOBEPXHOCTb MOMUUHSETCS 3aKOHY
JlamGeprta. Ee sapkoctek paBHa L. Haiitu:

a) CBETOBOM MOTOK, M3JyyaeMblii 37eMeRTOM AS 3T10if moBep-
XHOCTM BHYTPb KOHYCa, OCb KOTOPOIrO HOPMallbHA K JIaHHOMY
37IEMEHTY, €CJIM YTOJl MOJypacTBOpa KOHyca paBeH ¥

6) CBETUMOCTBb TakKOr0 MCTOYHMKA,

4.7. Hag uneHTpoM Kpymioro crosia paauyca R=1,0 M mopseruen
HEOOMBIIOK CBETUNBHUK B BUAEC HJIOCKOTO TOPM3OHTAJIBLHOIO HUCKa
mwiontangu S =100 cm?, ApkocTh CBETWJILHUKAa HE 3aBUCUT OT
Hampasienuss u paBHa L=1,6-10*kn/m’> Ha xakoif BbicoTe OT
MOBEPXHOCTU CTOJIa HAJ0 MOMECTUTb CBETUJIbHUK, YTOOBI OCBEIIEH-

205



HOCTh nepudepuiiHbIX TOYEK CTojia ObUia MakcuManbHOW? Kakosa
GylieT 3Ta OCBEIIEHHOCTD?

4.8. Ha Bbicote k=10 M Hag IIEHTPOM KpPYIJIOIO CTO/Ia pajauyca
R=10M poOABEIIEH TOYEYHBIA HMCTOYHUK, CUJIA cBEeTa KOTOPOTO I
TaK 3aBHCAT OT HaNpPaBJIEHUS, YTO OCBENIEHHOCTb BCEX TOYEK CTOJIa
OKa3biBaeTcsi paBHOMepHoil. Haiitn Bup pynkuum I(¥), me o —
YTOII MEXJIYy HanpaBJIeHHUEM HU3JIy4EHHUS M BEPTHKAIBIO, & TaKXKe
CBETOBOI MOTOK, majaminuii Ha croi, ecan 1(0) =1, =100 kx.

49, BepTUKaJIbLHBIA JIy4 MPOEKTOPa OCBEILAET WEHTD IMOTOJIKA
Kpyrmoit koMmHatbl pajgumyca R=2,0M. Ilpu 3TOM Ha HOTOJKE
obpasyercss HeGONBbLIOH 3aiiuuk miomanpio S =100 cm?. Ocselnen-
HOCTh 3aiymka E =1000 k. KoadguiueHT OTpakeHUsi MOTONKa
p =0,80. Haiitu HaubOONMBINYI0O OCBEUICHHOCTE CTEHBI, CO3HABAEMYIO
CBETOM, OTPaXeHHbIM OT mnoTonka, C4uTaTh, 4YTO OTpPaKEHUE
MPOUCXOJUT 110 3aKoHy Jlambepra.

4.10. PaBHOMEPHO CBETALLUIICA KYHOJ, HMEIOILMNA BuA nomycde-
pbl, OMHUPAETCA Ha FOPU3OHTANbHYI0 MOBEPXHOCTb. ONpENENUTh
OCBEIIEHHOCTb B LIEHTPE 3TOI NOBEPXHOCTH, €CJIIM APKOCTb Kylioja
paBHa L ¥ HE 3aBUCHT OT HalpaBJICHUA.

4,11, JTamGepTOBCKUIT UCTOYHUK HMEET BUJ OECKOHEYHON
rorockoctu, Ero sipkocth pasHa L. HaiiTu OCBEHiEeHHOCTH NIIOLIAM-
KU, pacnoJIoKEHHOI NapaiselbHO JAHHOMY HCTOYHUKY.

4.12, Hap cTO7I0M HaxOOMTCA CBETWIBHUK — ILIOCKUI T'OPU3OH-
TalpbHBI AUCK pajgmyca R =25 ¢Mm. Paccrosanue OoT HEro 1o mnosep-
xHocTH crona k=75 cMm. OCBEIIEHHOCTH CTOJIA WTOM LEHTPOM
ceeTwibHUKa B, =70 k. HaliTh CBETMMOCTb  2TOI0  MCTOYHHKA,
C4UTasA €ro 1amMOCpPTOBCKUM.

4.13. He6onbmioil CBETUNBHUK, HMMEIOIIUA BW)Y PaBHOMEPHO
ceerseiica ceprl pagmyca R =6,0 cM, HaXO[UTCA HA PACCTOAHUM
h=30m or nona. Spkocth ceerwiabHuKa L=2,0-10*kn/mM> u He
3aBMCUT OT HalnlpaBiieHus. HaiiTy OCBELIEHHOCTH MoJja Herocpen-
CTBEHHO I10Jf CBETMIJIBHUKOM.

4.14. 3anucaTb B BEKTOPHOM BUME 3aKOH OTPa>KEHUS CBETOBOTO
Jiyya OT 3€pKajia — 4Y€pe3 HalpaB/IsIollue OpThl € U € Majarlile-
IO M OTPAXKCHHOIO Jy4ell W OPT N BHEIUHEH HOPMAaNM K IOBEp-
XHOCTU 3epkaa.

4.15. Tlokasatb, 4TO Jyd CBETa, NOCIACAOBATENLHO OTPA3UBLIKIICH
OT TPeX B3AUMHO IEPINEHAMKYIAPHBIX IDIOCKMX 3epKajl, U3MEHUT
CBOE€ HalIpaBJIEHME Ha IIPAMO NPOTUBOIOJIOXHOE,

4.16. Ilpu xakOM 3HaYCHUM yIa NafieHusa ¥, JIyd, OTpaxeHHbIR
or nqosepxuocm BOAbI, OYAET MEPHEHAMKYIAPEH HPETOMIICHHOMY
ny4ay?
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417. Umerorcs ABEe ONTUYECKUE CPEAbI C IUIOCKOM TIpaHMICH
pasnena. Ilycrte ¥, — mpenenbHbId Yrom nageHua ay4a, a b, ~
YIOJI Naf€HHUs, IIPR KOTOPOM IPETIOMIIEHHBIN Ny4 NEPICHAUKYNISAPEH
OTPaXE€HHOMY (JIyd MAET M3 ONTHYECKM 00jlee TUIOTHOH Cpembl).
Haittu OTHOCMTENBHBIH MOKa3aTelb IPEIOMIIEHUA 3THX Cpel, €CiIu

sin i?lm,/sinﬁl =1n =128,
4.18. JIyu cBera majaeT Ha IUIOCKONAPAJUJIENbHYIO CTECKISHHYIO

wiacTuHy TonmuuHbsl d =60 cM. Yron mnagenua ¢ =60°. Haiitu
CMeEIlEHNE JTy4a, IPOMIENBIEro uepe3 3Ty IJIACTUHY.
4.19. Ha xparo GaccefiHa CTOUT YE€JIOBEK M HabIIOHaeT KaMCHb,

nexaimunii Ha nHe. ImyGuna Gacceiina h. Ha kakoM paccrosHuu OT
MOBEPXHOCTH BOJbI BUAHO MU300PaKEHME KaMHs, €CIIM JIyd 3peHMs

COCTaBJIsIET C HOPMAIBLI0 K MOBEPXHOCTM BOALI yron #?
4.20. TlokazaTb, YTO B IIPU3ME C MAJILIM IIPETIOMNSIOIHIM YTIIIOM

0 y4 OTKJIOHSETCA Ha yron o =(n-1)0 HeszaBucuMO OT YIUIa
NaJicHUsA, €CIIU IMOCIECAHMAN TakxXe Mall.
421. JIyd cBeTa NpOXOOUT HEPE3 IMPUMY ¢ MPENOMIIAIOIINM

yriioM O M Tokasartenem npenomieHus r. Ilyers a — yroxd
OTKJIOHEHMs Jyda. ITokasaTb, YTO NIPU CUMMETPUYHOM XOHE Ny4a
Yyepe3 NpHU3IMY:

a) yron o MMWHUMAJIEH;

6) cBsA3b Mexay yriamMu a u 0 onpenensierca dopmynoit (4.1 ).

422, JIns HEKOTOpOH CTEKIAHHONH HPM3MbI YION HAUMEHBILETO
OTKJIOHEHMS JIy4a paBEH IIpPEJIOMJIAIONIEMY YOIy nupusmbl. Halitu
MOCTECAHUM.

423. HaiiTy mnpenensl, B KOTOPBIX MOXET MEHATBCA YIoJ
OTKJIOHEHMA JIyd4a IPU TMPOXOXAECHUM CTEKISIHHOR NpU3Mbl €
NpeIoMIAIUMM yrsioMm 0 = 60°

4.24. TpexrpanHaa npusMa C [OPENOMIAOMIUM yriioM 60° naer
YIOJ1 HaMMEHBIUEro OTKIOHEHuA B BoO3ayxe 37°. Kakoit yron
HaVMEHBIIIETO OTKJIOHEHMA JACT 3Ta npusMa B Boje?

425, Jiya cBera, cofepawuid JIB€ MOHOXpOMaTIYeckKliie
COCTABIIAIOLLNE, TPOXOMUT YEPE3 TPEXTPAHHYIO HPHUIMY C [PEIIOMIIA-

wmuM  yriioM 0 =60°, OmpenenuTe yron Aa  Mexgy obeumu
COCTaBJIAIOIMMM Jly4a IIGCHE IIPU3MBI, ECIIM [OKA3aTeIH Nperomire-
HuA ana Hux pasabl 1,515 m 1,520 u npusMa opueHTUpOBaHa Ha
YIOJl HaMMEHBUIEr0 OTKJIOHCHHA.

4.26. BoiBecTn ¢ noMoupio npuHimna depma 3akoHbI OTpaXke-
HUS M TPEJIOMJICHUA CBETAa Ha IUIOCKOW TIpaHuie pasjiena.

4.27. OTKpBITbIA CBEPXY COCYN, Ha [HE KOTOPOr0 HaXOXUTCH
Toqetjnblﬁ MOHOXPOMATHYECKNHA MCTOYHMK CBETA, 3aOJIHAIOT CHU3Y
BOMIOI TaK, 4YTO €€ YPOBEHb IIOAHMMAETCA CO CKOPOCTBIO
v =9,0 MM/c. HaiiTu OTHOCHTENLHBIA CHBUT YacTOTHI A w/w CBETa,
KOTOPBIA HaOJI0faoT Hal MOBEPXHOCTRIO BOABI BOJIb BEPTHUKAIM,

npoxondAwei d4epes wucrounuk. Habmoparenn npepmonaraercs
HENOJABMXHBIM,
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428. Haiitm [OCTPOCHMEM XOJ Jiyda [MOCJE€ OTpaXeHus B
BOTHYTOM M BBITYKIIOM cepudeckux 3epkanax (puc. 4.4 u puc. 4.5,

me F — dokyc, OO’ — onrudeckasi 0OCb).
/ , 0-0 | //0,
0 yz 0 ya
Puc. 44 Puc. 45

4.29. Haiitu mocTtpoeHueM IIOJIOKEHUE 3€pKana U ero ¢okyca

IJIsi CTydaeB, TMOKa3aHHbIXx Ha puc. 46 u 47, me P u P
COMNPSTKEHHBIE TOYKHU.

op’ o/

0 o’ 0 o’

Puc. 4.6. Puc. 4.7

430. Onpenennth (POKYCHOE PACCTOSITHUE BOTHYTOTO 3€pKala,
ecnu:
a) npu PACCTOSHUM  MEXIy MHpeaMeToM M u3o00paxeHuem

1=15 cm nonepeyHoe yeBenuueHme f =-2,0;
6) TIpym OJHOM IIOJIOKEHMM TIPEAMETa IONEPEYHOE YBEJIMYEHUE

B, =-0,50, a npu APYroM TMOJIOXKCHUU, CMECIEHHOM OTHOCHUTEJILHO
repporo  Ha paccrosgHue [=3,0cMm, TmONEpeYHOE YyBEMUYEHUE
B,=-025.

431. Toueunniii WCTOYHMK, CHJIa CBeTa KOToporo I, =100 kx,
[IOMENIEH Ha paccToaHuu §=20,0CcM OT BEPLUUHBI BOTHYTOrO

3epkana ¢ (POKYCHbIM paccTosgHHEM f=250 cm. OnpenenuTb cuiry
CBETa B OTPAXXEHHOM IIy4yKe, €cld KO03pPuUueHT oTpaxeHus
3epkana p =0,80.

432. BpiBecTm ¢ nomoupio npuHnuna $epma dopmymy
MPEJIOMJIIEHUS apaKCUAJIbHBIX JIyuyel Ha cepUdecKoil HOBEPXHOCTH

pammyca R, paspensiolieii cpenpl ¢ NOKa3aTeNsAMU MPETIOMIIEHUS N
un.
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4.33. IHapannenbHelid my-
YOK CBETA IaJa€T M3 BaKyy-
Ma Ha MOBEPXHOCTB, KOTOpas
orpannyuBaer objacte ¢
MOKA3aTeJIEM MPEJIOMIICHUS
rn (puc. 4.8). Haiitn dopmy
3TOH NOBEPXHOCTU -~ Yypas-
HeHue x(r), TpU KOTOpOi
ny4ok Oyaer cdokycupoBaH
B TOYKEe F Ha pacCrosiHUU
f or BepmuuHbl O, Ily4yok
KaKOro MaKCMMallbHOro pa- Puc. 4.8
AUyca CEYEHMsS MOXET OBITh
cokycnpoBaH?

434. JIyd cBeTa mnajaetr u3 BO3JyXa Ha CQEpUYECKyi0 IOBeEp-
XHOCTH cTekia (Ha puc. 4.9 TOYKaAMH OTMEYEHDLI IOJIOKEHUH
¢okycoB). HaiiTyu mocTrpoeHunem Xo[ IPEJIOMJIEHHOrO JIyva, CYUMTas
JIy4Y HapakcuanbHbIMU.

4.35. TodeyHblii MCTOYMHUK pacCIoO- Ay
JioxkeH Ha paccrosHum 20 ¢cm OT gy
NepeiHell MOBEPXHOCTU CTEKJIAHHOM
cn&meTquHoﬁ JBOSIKOBBITYKJIOM — Va4
nuu3el. TomnuHa nauH3dbl 50 oM, ///
panyc KpUBH3HBI TnoBepxHocreit 5,0 - ~ -
cm. Ha kakOM paccrosHum OT 3ajiHEN ///
NOBEPXHOCTU JIMH3bl OGpa3syercsi u30- / / 7
OGpaxkeHMEe MCTOYHMKA? //,//

436. Ilepex BBINYKIIO TMOBEpPX- , g
HOCTDBIO CTEKJISTHHOM BbITTYKJIO-TUIOCKO A
JIMH3bI TOJNUIMHBL d =9,0cM HaxOQUT- Puc. 4.9

ca npeamer. Ero msobpaxenue obpa-
3yeTcd Ha IIOCKOH IOBEPXHOCTU
JNIMH3bl, KOTOpas CIIY>KUT 3KpaHOM. OmNpenenuTh:

a) IOMEpPEYHOE YBEIUYEHHUE, €CJIM PaJIiyC KPMBU3HBLI BBITYKIION
NMOBEPXHOCTU JUH3bL R =25 cM;

6) OCBEIIIEHHOCTh W300pakeHusi, €eclid SPKOCTb I[PEAMETa
L =7700 1<11/M2 U AUaMeTp BXOQHOTO OTBEpPCTUA NUH3bI D =50 MMm;
NOTEPAAMU CBETA MpeHeOpeyb.

4.37. OnpenennTsh ONTHYECKYI0 cHy U (DOKYCHBIC PaCCTOsIHMsI
TOHKOM CTEKJIAHHONW JIMH3bI M XKUJKOCTU C II0Ka3aTeJeM IIpeoMmiie-
Husi ny=1,7, ecnim ee ontudeckasa cwia B Bosgyxe @, =-50 nnrp.

4.38. BbIYMCIUTL ONTUYECKYIO CUIIy M (POKYCHbIE PacCTOSHUS
TOHKOl CHUMMETPUYHON [BOSIKOBBIITYKIION CTEKISHHOW JIMH3BL, C
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OHOM CTOPOHBI KOTOPOM HaXOOMTCA BO3QYyX, a ¢ APYroH — Bojaa,

ecyid ONMTHYECKas Cujla 3Tof JMH3bl B Bo3gyxe @, = +10 nnrp.
439. HaiitTu mocrpoeHueM xof Jy4a 3a coOupawolieii u

pacceuBaronieit TOHkuMM nuH3amu (puc. 4.10 u 4.11, tne 00’ ~

ontuyeckas ocb, F u F' — nepennunit u 3aguuit okycoi).
/7/‘A /
/ o—.0/
0% 7m0 O 3
]
Puc. 4.10 Puc. 4.11

4.40. OnpenenuTk NOCTPOEHUEM HOJIOKEHUE TOHKOI JMH3bI U ee
oKyCcOB, €CIM M3BECTHO I[IOJIOXKEHHE ONTHYECKO ocu OO0 n
TIOJIOXKEHHUE Tapbl COMNpPsXKEHHBIX TO4eK P u P’ (cM. puc. 4.6 u 4.7).
Cpenbl o 06€ CTOPOHBI JIMH3 OJUHAKOBBI,

4.41. Haiitu nocrpoeHueMm xof nyda 2 3a cobuparouieil u
pacceuBawouleii TOHkMMU nuH3amu (puc. 412 u 4.13), ecam
U3BECTHBI TOJIOXKEHHE JIMH3bL, €€ ONTHYECKol ocu OO’ u xof Jiyda
1. Cpenbl 1o 06€ CTOPOHBI JIMH3LI OJUHAKOBBHI.

f

01’

\2\‘
0

Puc. 4.12 Puc. 4.13

4.42. Tonkasi cobupamwluasi JMH3a C (POKYCHBIM PacCTOSHHMEM
f=25 cM npoeuupyer usoGpakeHue NpeaMeTa Ha KpaH, OTCTOALI U
OT nH3bl Ha ! =5,0 M. DKpaH NpuUABKHYIN K nuH3Ee He Al=18¢cMm.
Ha ckonbkO CaHTMMETPOB ClefyeT HEePEMECTUTH IPEAMET, YTOOBI
ONATHL MONYYUTH HETKOE U306paKEHHUE €r0 Ha 3IKpaHe?

443. HcroyHuk cpera HaxoguTcd Ha [=90cMm oOT SKpaHa.
Tonkas cobupamoiias nYH3a, [OMEILEHHAd MEXTYy HCTOYHHIKOM
CBETa M IKPAaHOM, JaeT 4eTKoe M300paxeHue MCTOYHUKA MPU ABYX
ee nonoxennsax. Haiitm ¢oxycHoe paccrosHme NUMH3BI, €CIIH:
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a) paccTosiHMe Mexmy oboumu nojoxeHusmu Al=30 cm;

6) nornepeudnsbie pasMepbl U300paxeHus MNP OLHOM MOJIOXKEHUU
nuH3BI B 1 =4,0 pa3a OoJplue, YEM IpPU APYIroM.

444. Mexny 0OpPeIMETOM M 3KPAaHOM [IOMECTHAM TOHKYIO
cobuparoLyro JIH3y. TlepeMelneHneM JIMH3bl HAIUIN ABa IOJI0XKe-
HMSA, TpU KOTOPbIX Ha 9KpaHe o0pasyeTcs 4YETKOe H306paxeHue
npenmera, Halttu nonepeuynnlid pasMep NpeAMeETa, €Cld Mpu OAHOM
MOJIOKEHUH JIMH3bI pa3mep u3o0paxeHus h’ =2,0 MM, a npu J[pyromMm
h" =4,5 MM.

4.45. Tonkas cofupawoiias JKMH3a, Y KOTOPOH OTHOLUEHHE €€
auaMeTpa K PoKycHoMy paccrostauio D:f=1:3,5, maer uzobpakeHue
YAANEHHOro mnpeaMera Ha  QortoreHke. SpkocTb  mpeaMeTa
L=260 K,[{/Mz, norepu csera B nuH3e « =0,10. Hadi'ti OCBEILIEHHOCTD
n300paxKeHs.

4.46. Kak 3aBUCUT OT guamerpa D TOHKOH cOOMpAIOLIE JTUH3bI
APKOCTb ACHCTBUTEIILHOIO M300paXkeHusl, €CJIM €ro paccMarpuBaTh:

a) HENOCPEACTBEHHO;

6) Ha GeJoM 3KpaHe, pacceuBaiollieM No 3akoHy JlamGepra?

4.47. Hmerorcsa JgBe TOHKME CUMMETPUYHBIE JIAH3BL: OfHA
cobuparolias ¢ IOKasatelneM Mpesiomienus ny = 1,70, papyras
paccenBaomias ¢ n, =1,51. Obe nMH3bI MMEIOT OAVHAKOBLIA pajuyc

KpUBM3HBI TOBepXHOCTel R =10 cM. JIMH3BI CIIOXWIJIU BIUIOTHYIO M
norpy3unn B Bojxy. KakoBo ¢okycHOoe pacCTositHMe 2TOH CHCTEMbI B
Bope?

4.48. Haiitu ¢okycHOE paccTOSHUE 3€pxajla, MPEACTaBIAIUIETO
cO00I TOHKYI0 CUMMETPUYHYIO JIBOAKOBBIIIYKIIYIO CTCKIISIHHYIO JIMH3Y
c mnocepebpeHHON ONHOWU MOBEPXHOCTLIO. Paauyc KpuBU3HBI
MOBEpXHOCTE JHUH3BI R =40 cMm.

4.49. Cucrema, COCTOANIAA M3 TPeX TOHKUX JidH3 (puc. 4.14),
HaxomuTca B Bozgyxe. OnTudeckast cuiia Kaxpaoil ymmuspl 10,0 aorp.
Onpenenurb:

a) IOJIOKEHME TOUKM CXOXIAEHMS  [1apajuICJIBHOrO  Hy4Ka,
NMajlaroliero cJjiena, 1ocje NPOXOXACHMs YEpPe3 CUCTEMY,

Puc. 4.14
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6) paccrosiHME OT IEPBOM JIMH3bI JO TOYKM Ha OCHU CJieBa OT
CHCTEMBI, TIpM KOTOPOM 3Ta TOuka M €€ n3obpaxenue OyayT
PacroyioKeHbl CUMMETPUYHO OTHOCHTEJIBHO CHCTEMDI.

4.50. I'anuneeBa Tpy6a 10-KpaTHOrO YBEJIUYEHUA NMPU YCTAaHOBKE
Ha GeCKOHEYHOCTb umeer AnuHy 45 cM. Haiitum:

a) oxycHble paccTOsiHUSI OOBEKTUBA M OKYJisApa TPYObI,

6) Ha Kakoe pacCTOSIHME Haj0 MNEPENBUHYTb OKyJsip TPYObl,
y1o6bl SICHO BUJAETh MpeAMETHI Ha paccToAHumM 50 M.

4,51, Hatitu yBenudenue 3pUTENbHONH TPYyObl KEIIEPOBCKOIO
TUIA, YCTAaHOBJIEHHOII Ha OeckoHeyHocTb, ecnu D — pauamerp

onpaBbl ee 00bekTUBa, a d — JUaMeTp M300pa’KeHUA 3TOW OINpaBbl,
00pa3yeMoro OkyJsipoM TpYyOBI.
4.52. Ilpn npOXOXOAEHUM CBETOBOIO IIOTOKA 4Yepe3 3PUTEIIbHYIO

Tpy6y €r0 MHTEHCHMBHOCTb yBenuuusaerca B 1 =4,0 -10* pas. Haiitu
YIJIOBOM pasmep YAaJeHHOro MpeMeTa, €Cii MpU HabIIOgEHMM B
3Ty TpYyOy YINIOBO# pasmep ero m3obpaxeHus ¢’ =2,0°,

4.53. 3purenbHyr0 TpyOy KEIJIEPOBCKOrO THIIAa C YBEJIMYEHHEM
I'=15 morpyswnu B BOAY, KOTOpas 3alOJIHMJIa U €€ BHYTPEHHIOIO
Yactb. Yrtobpl cucrema npM TEX XK€ pasMepax CTaja OfaTh
TEJIeCKOITM4eCKOi, 06bekTuB 3aMeHunu pyrum. KakoBo crano nocrue
31Oro ypenudesHue Tpyoel B Bose? Ilokasarenb MpenoMiaeHUs CTEKNA
okynsipa n=1,50.

4.54. Tlpu kakom yeenudeHmu I' 3purenbHOUW TPYOBI € HMaMerT-
poMm o6bekTMBa D = 6,0 CM OCBELICHHOCTE M300paXKeHust 06beKTa HaA
CeT4YaTKe [Ma3a Oyner He MeEHblIe, YeM B OTCYTCTBUE TpPYOBI?
Jnamerp 3pauxka ia3a CuMTath paBHbIM d, =3,0 MMm. Tlotepsamu
csera B Tpybe npeHeGpeusn.

4,55. OnTudeckue cuabl OOBEKTHBA M OKYJIsipa MUKPOCKONA
paBubl 100 1 20 nnTtp. YBenudeHue mukpockorna pasHo 50. Kakopo
OyfeT YBENMYECHHE 3TOTO MUKPOCKOMNA, €CJIM PACCTOSHUE MEXIy
O0BbEKTMBOM M OKYJISIDHOM YBENM4YuUTH Ha 2,0 cMm?

4.56. Mukpockon HMeEeT YUCTOBYKW) aneprypy sina =0,12, rme
@ — Yroj NOJypacTBOpa KOHyCa Jydeil, nagaluidx Ha OIpaBy
obbekrusa. [Tonaras nuamerp 3payka rmasa d, = 4,0 MM, OIpefeNiuTh
YBEJIMYEHNE MUKPOCKOMNA, IPU KOTOPOM JAMaMeTp CBETOBOIO IIydKa,
BBIXO[AIIEro M3 MUKPOCKONA, paBeH IMaMeTpy 3padka Iyiasa.

4.57. Ucxopst n3 ycrmoBuii NpejbIAyIleil 3a1ayu, Onpeaeuth, Ipu
KakOM YBEIUYEHHH MMKPOCKOIIAa OCBEUIEHHOCTL H300pakeHHA Ha
CETYATKE IJ1a3a He OyAeT 3aBUCETb OT yBenuucHus. CuuTarb, 4ro
CBETOBOM ITy4OK, NPOXOAAMINi Yyepe3 CUCTeMy "MUKPOCKON — Iias",
OrpaHu4eH ONpaBoil OOBEKTUBA.

4.58. Haiity 1o0XeHME TJIAaBHBIX IJIOCKOCTEN, (POKYCOB w
Y3JIOBBIX TOYEK [BOSIKOBBIIYKJION TOHKONH CHMMETPUYHOM CTEKIISIH-
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HOM JIMH3bI ¢ PajuyCcOM KPUBU3HBI MOBepxHocTeil R =7,50 cM, ecnu
C OAHOM CTOPOHBI €€ HaXOQUTCS BO3JXYX, a C [APYroid — BOHa.

4.59, HaifTu ¢ NOMOIUBLIO TIOCTPOECHMS HONOXEHUE (POKYCOB U
[JIaBHBIX  IJIOCKOCTEH  IEHTPUPOBAHHBIX ONTHYECKHX  CHCTEM,
MoKa3aHHBIX Ha puc. 4.15:

A d\( A a A d
0 0 o0+ 0 00—t 0’
77
v A v v L_V__.\
hoh fy 7 @, 2,
a I/} 8

Puc. 4.15

a) Teneo0’beKTUB — CHCTEMa U3 cobupaloleil U paccenBalolIeil
ToHKUX nun3 (f; = 1,5d, f, =-1,5d); ;

6) cucreMa W3 JBYX coGuparommMx TOHKUX nuH3  (f) = 1,54,
£, =05d);

B) TOJICTasl BBIIYKIIO-BOrHyTas juH3a (d=4cMm, n=15 & =
= +50 gorp, @, = -50 mrrrp ).

4.60. Orruyeckast cucTtemMa HaxogutTcss B Bosgyxe. Ilycte OO' -
ee onTtudeckas ocb, F u F' — nepenquuii u 3agHuit ¢okycol, H n

H' — nepegHAAa W 3aJHAA DJIaBHbIE IUIOCKocTH, P m P —
conpspkeHHble ToYkd, Haiitu nocrpoeHuem;

a) nonoxeHne F' u H' (puc. 4.16a);
6) moJioxeHHe TOUKM §', CONPSDKEHHON ¢ Toukoit 8 (puc. 4.166);

B) nonoxenue F,F’' u H' (puc. 4.166, rae mokazaH xoJ| Jy4a
OO M I0CJIe MPOXOXIAECHUS CUCTEMDbI).

: -7 A0
: | ™
y— o 0 | o 0 ‘. o
I
./0’ :Sv : .,D, l
a ' 5 é
Puc. 416
4.61. Ilyctp F,F' — nepemuuil m 3agHuii (POKYCHl ONTHYECKOIR

cucreMbl, H v H' — ee nepegHsAs W 3afHAA ITaBHbIC TOUku, Haiitu

213



NIOCTPOEHHEM TMIOJIOKEHUE M306pakeHMs §' TOYKM S it CIE[yio-
[IMX OTHOCHMTEJIbHBIX pacHojyioxxeHuit touek §,F,F,H, H'.

a) FSHH'F'; 6) HSF'FH'; B) H'SF'FH; r) F'H'SHF.

4,62. Teneo6BLEKTHB COCTOUT M3 JIBYX TOHKHUX JIMH3 — IIEpenHeit
cobupamoieif U 3agHel paccerBamolIel C ONTHYECKUMM CHIIAMU
®, = +10 gorp & @, = - 10 murp. Haiimu:

a) ¢OKyCHOE PpacCTOSIHME U IONOXKEHME TIJIaBHBIX IUIOCKOCTEH
JTON CHUCTEMBI, €CIIM PACCTOSTHHE MEXJy JHH3amMu d=4,0 cMm;

0) paccrosinue d MEXIY JIMH3aMM, NIPM KOTOPOM OTHOILEHUE
(POKYCHOTO pacCcTOsiHMsi f CHCTEMBbl K PpacCTOAHMIO [ Mexay
cobuparorieil 1MH30i M 3agHUM I7aBHBIM (PoKycoM OylET Makcu-
ManbHbIM. YeMy paBHO 3TO OTHOILIEHME?

4.63. PaccuntaTh TMOJIOKEHME MIABHBIX TIIJIOCKOCTEH U ¢o-
KyCOB TOJICTOIl  BbHUIYKJIO-BOTHYTOH CTEKJISHHON JNWH3BL, €CJIA pa-
OWYC KPUBU3HbI BBIIYKJIOW noBepxHoct R, =10,0 ¢cM, BOrmyroi

=5,0 cM ¥ TONUMHA JIMH3BI d=3,0 CM.

4.64. llenTpupoBaHHaA ONTHYECKAas CUCTEMA COCTOMT M3 [BYX
TOHKMX JHMH3 C (POKYCHBIMH pacCTOAHUAMHU f; U f,, TpuU4eM

paccrosiHie Mexmy nuH3aMu paBHo d. JlaHHYI0 cucremy Tpebyercs
3aMEHUTh OMHOI TOHKOI NMH30#M, KOTOpas NMpU JHO00M IOJI0KEHUU
o6beKTa AaBajla ObI TaKOE K€ IIONEPEYHOE YBEJIUYEHUE, Kak M
npenpigyias cucrema, KakuM AojpkHO GbITh POKYCHOE PacCTOAHME
3TOI JIMH3BI M €€ TIOJNOXEHME OTHOCHUTEIIbHO CHUCTEMBI U3 JIBYX
nnH3?

4.65. Cuctema cocTouT U3 cobuparolieli TOHKONH CHUMMETPUYHON
CTCKJIAHHOM JIMH3bI C pajilycOM KPUBU3HBI NOBEpPXHOCTEN R =38 cM
U IJIOCKOTO 3€pKayia, PacCHOJIOKEHHOTO MEPIEHAVKYJIAPHO ONTUYec-
Koii ocu ymH3bL, PaccrosiHue mexnuy jauH30it U 3epkanom [ =12 cm.
KakoBa 6yner onTtueckas cHjia 3TOi CHCTEMBI, €CiI¥ IIPOCTPAHCTBO
MEXAY JIMH30H U 3€pKajiOM 3allONHUTh BOHOIL?

4.66, IIpu xakoif TONIMHE BBIMYKITIO-BOTHYTasl TOJICTas CTCKJISAH-
Hasd JIMH3a B BO3jyxe Oymer:

a) TENECKOMMYECKOH, €CIAM PpaguyC KPUBH3HBI €€ BBIMYKIION
MOBEPXHOCTH 0OJIblIIE, Y€M PajJlyC KPUBU3HBI BOTHYTOM IOBEPXHOC-
™, Ha AR=15 cM;

0) MMETb ONTUYECKYIO CHJly, paBHyl0 —1,0 qoTp, €ciau paguychl
KPUBHU3HBI €€ BBINMYKIJIOW M BOTHYTOH I1IOBEPXHOCTEIl paBHBI COOTBET-
crBeHHo 10,0 n 7,5 cm?

4.67. HaiiTh nONOXEHME [IaBHBIX IUJIOCKOCTE, (POKyCHOE
pacCTOAHNE U 3HAK ONTHYCCKOIl CHJIBI BBIMYKNO-BOTHYTOM TOJNCTOI
CTEKJIAHHOM JIMH3bI, Y KOTOPOIi:

a) TONHUMHAa paBHa d, a paguyChl KPUBM3HBI TOBEPXHOCTEIl
ONUHAKOBLI U paBHBLI R;
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6) npenomIIAIOLIME [TOBEPXHOCTH KOHLEHTPMYECKHUE ¢ paguycaMu
KpuBU3HBI R, u R, (R,>R).

4.68. Teneckonuyeckass cucrema obOpa3oBaHa U3 ABYX CTEKIIAH-
HBIX [IapoB, paauyChl KOTOphIX R, =5,0cM n R, =10 cM. Kakossl
pacCTOAHHE MEXQy LEHTPaMM 3THUX LUAPOB M YBEJUYCHUE CHUCTEMBI,
ecji1 OGbEeKTMBOM ABJISIETCs1 O0nbIUUA 11ap?

4.69. Ilpn pacnpocrpadeHud CBe€Ta B M3O0TPONHOH cpene ¢
MENJIEHHO W3MEHAIOUMMCA OT TOYKM K TOYKE TOKa3laTenem
MPENIOMIIEHNST 1 PAMYC KPUBH3HbI R jiyya ONpenensiercsa ¢popmy-
noth 1/R=3(lan)/ON, e npousBonHas Oepercs IO HaNPaBIEHUIO
[JIaBHOUM HOpMany K nydy. [onyunts 31y GOpMyny, uMes B BHAY,
YTO B TAKOR Cpefe cnpaBefjivB 3aKOH NpenomnecHust nsind = const,
e ¥ — yronm Mexamy AVMOM M HanpapieHuem gradn B [AaHHONR
TOYKE.

4.70. Haiita paaguyc KpuBKU3HBI CBETOBOTO JIy4Ya, paclpocTpaHsaio-
LIIEroCst BIOJIb MOBEPXHOCTH 3eMid, IHE TPAajMEHT TOKa3aress
npeioMneHus  Bo3ayxa OnfON=3-10"%m! (oM.  mpembiayuayo
3agady). [Ilpm kakOM 3HayeHMM 3TOrO FrpagMeHTa Jiyd CBETa
pacnpocrpaHsica Obl 1IG OKPYKHOCTH BOKPYr 3emnu?

4.2. UnTepdepeHuns cBera

® Jllupuna MHTepgepeHUMOHHOH NOJOCHE:

Ax =Aleg, (4.2 a)

rpe @ — YIVIOBOE PACcCTOAHNE MEXQY MCTOYHUKaMM.
b JnnHa n Paanyc KOI€peHTHOCTH!

L= AYAX, P =AW, (4.26)

rae § — YIIOBOH pas3Mep UCTOUHMNKA.

® [Ips oTpakeHUNn CcBeTa OT ONTUYECKM OO/lee IUIOTHON Cpefbl CBETOBOM
pekTop E HcnbIThIBaeT ckavok da3bl Ha =.

® VcnoBre MakCUMYMOB NpN UHTeP(EPEHLUUM CBETA, OTPAXKEHHOTO OT TOHKON
nJacTUHKYA TOJMWUHBI b

2byn? -sin® & =(k+1f2) 1, 428)

e O — yron nanewms, K — uenoe wncio.

® Kosmeua HbioTona npu oTpakkeHWHM CcBeTa OT [OBEpXHOCTell BO3JYLUHOI
npocoiiku, o6pa3oBaHHO! MeXIY CTEKNAHHON NAACTMHKONR M conpukacamileiics c
Heit BBIMYKOM MOBEPXHOCTBIO JMH3b! € pajuycoM Kpusussbl R. Pagumycht Korel;

r=VkAR]2, “42r)
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npuueM KoJiblla cBeT/ibie, ecan k=1,3,5,..., n Temuble, ecau k=2,4,6,...
® D¢pdexr Basnnosa — Yepeuxosa:
cos® =c/nv, “42n)

rge o - yrojs MeXAy Halipas/JeHHCM pacnpoCTpaHeHHA HM3JIyYEHUS U CKOPOCThbIO V
YaCTHILbI.

471. TlokasaTh, YTO [IPU CJOXEHMM [BYX TapMOHWUYECKUX
konebanuilt  cpeiHAs 10  BPEMEHM DHEPruA  Pe3yJbTHUPYIOLICTo
konebaHusi paBHa CYMMeE OSHEpPruii Kaxjgoro M3 HHX, ecnum 00a
KosiebaHus:

a) MMEIOT OJUHAKOBOE HAIIPaBJIEHUE U HEKOrEPEHTHBI, NPUIEM
BCE 3HAYEHMA HX pasHocTu a3 paBHOBEPOATHDI,

6) B3aUMHO ICPIEHAMKYIAPHBI, UMEIOT OfHY M Ty 3XC€ YacTOTY
¥ TPOU3BOJIBHYIO pasHOCTb (a3,

4.72. Haiitm rpadudeckn aMIUDIMTYQy KoscbaHusI, KOTOpoOe
BO3HUKAET B PE3yJIbTaTC CJIOXKCHUS CJEAYIOIUX Tpex Koiebarimii
OHOTO HAaIlpaBICHM:

£, =acoswt, §,=2asinwt, §;=15acos(wf+n/3).

4.73. Hekoropoe kosiebaHue BO3ZHUKAET B PE3yJibTaTe CIIOXKEHUs!
N xorepeHTHbIX KoJieGaHuid O/IHOTO  HANPABJICHUS, HMEIOUIMX
cienyrowiuii Bug £, =acos[wt+(k-1)a], e k — nomep koneba-
uua (k=1,2,...,N), « — pasHocte ¢a3 mexny kM u (k-1)-m
konebaHusimu. HafiTyn aMoiuTyay pe3yjbTUDPYIOLIET0 kosiebanms.

4.74. Cucrema (puc. 4.17) cocrouT M3 ABYX TO4EY-

HBIX KOT€PEHTHLIX usjiydareneil ] U 2, KOTOpbIE pacno-

B JIOKEHBLI B HEKOTOPO#M IJIOCKOCTH TaK, 4YTO UX AKIOIb-

HbIE MOMEHTbl HEPHEHJAMKYIAPHDLl 3TOH IJIOCKOCTH.

! Paccrosine Mexay usimydarensiMu d, JJIMHA BOJIHbL

na3mydyeHusa A. Mimesa B Bupy, 4To KonebaHMs u3iydare-

2 s 2 OTCcraior 1o daze Ha « (a<m) or konebaHui
usnydarens 1, nairm:

Puc. 4.17 a) yminl ¥, B KOTOPBbIX MHTCHCUBHOCTb W3JIyUCHMS

MaKCUMAaJIbHAa;

6) yciioBuUs, PU KOTOPBIX B HAIIPABACHUM ¥ =7 MHTEHCHBHOCTb
u3nyyeHust OyIeT MakCHMalbHa, a B [POTHBOIIOJIOKHOM Harpase-
HUM — MUHHMAaJbHA.

4.75. Haiitn npuMepHbIil BUJ NOJAPHOR AuarpaMMbl HANpaBJICH-
HOCTU U3JIy4EHUS B 3KBAaTOPUANILHOM IUIOCKOCTU CHUCTEMBI, COCTOsI-
el M3 [ABYX OJAMHAKOBLIX wu3mydarened ! u 2, [QUNOJAbHbIE
MOMEHTBI KOTOPBbIX PacHOJIOKEHBl MapanlenbHO Jpyr Apyry Ha
pacctossHUU d=A4[2 n

a) copnagar 1o d¢ase;

6) TPOTMBOMOJIOKHBI MO ¢ase,
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4.76. To xe, 4yTO B HpeablAylycit 3agade, HO waaydatenu | U 2

HAxXOOATCA Ha PacCTOAHUM A APYr OT Apyra.
4.77. To xe, yto B 3agade 4.75, HO namyyartesnu [ u 2 OTCTOAT

JApYr OT Apyra Ha paccrosgHue d=A[4 U KOJNEONIOTC CO CIABUIOM
¢a3 n/2.

4.78. HenonBu>xHasA U3ny4yarolas CUCTEMaA COCTOUT M3 JIMHENHOI
LCMOYKHN NapajulesIbHbIX BUOPATOpPOB, OTCTOAILMX JIPYr OT Apyra Ha
paccrosuue d, npu4deM dpaza kosnedaHuUil BUOPATOPOB NUHENHO
MEHAETCS BAOJb 1enoukn. Haltu 3aBUCHMOCTL OT BpeMCHU
pasHoctu a3 A« MEXITy COCeIHMMHU BUOpaTopaMu, NpU KOTOPOIi
[JIaBHbIA MAKCMMYM  U3JIy4EHUSI CucremMbl Oyler coBeplliathb

KpYroBOil "00630p" MECTHOCTU C NOCTOAHHON YIJIOBOIl CKOPOCTLIO .
4.79. B onvite JInoina (puc. 4.18) cBeropast BOJIHA, UCXOHALLAA

HEMOCPe/ICTBEHHO n3 ucTodduka S (Y3KOil 1ienwm), murepdepupyer
C BOJIHOIA, OTpa’keHHOI oT 3epkasia 3. B pesynbrate Ha skpaHe 3
obpasyercsi cucreMa HHTEpdEepEeHUMOHHBIX mnoynoc. Paccroanue or

ucTOYHMKA [0 9KpaHa [=100 cm. TIpy HEKOTOPOM IOJOXEHUU
ACTOYHUKA 1UUPUHAE UHTEPPEPEHLUMOHHOM II0JIOCBI HA 3KpaHe

Ax=025 MM, a nocme TOro, KaKk HUCTOYHUK OTOABUHYJIM OT
IJIOCKOCTU 3epkKaJia Ha A h =0,60 MM, LIUPHUHA IONOC YMEHBIIWIACH
B 1 =15 pasa. HaiiTn nnuHy BOJIHBI CBETAa.

IR

3

Puc. 4.18

4.80. JiBe KorepeHTHbIE IUIOCKUME CBETOBLIE BOJIHBI, YIOJl MEXTY

HarpaBJICHUSIMU PACPOCTPAHEHUs! KOTOPBIX ¢<<1, magalTr mo4tu
HOPMAaJILHO Ha 3KpaH. AMIJIUTYAbI BONH OJUHaKOBbI. [TokasaTb, 4To

paccTossHUE MEXIY COCENHUMM MaKCUMyMaMH Ha 3KkpaHe Ax=Af¢,

rme A — AJIMHA BOJIHBL.
481. Ha puc. 419 nokazaHa WHTCpPEpPEHIMOHHAs CcXema C

fusepkasiamMu Ppenenst. Yron Mexjly 3epkanamu « =12’, paccros-
HUsl OT JIMHUHU IEPeCed€Husi 3epKaJl A0 Y3KOUl Lilein § M 3KpaHa
3 paBHBI COOTBETCTBEHHO r=10,0 cM u b =130 cM. [IniuHa BOJIHBI
ceera A =055 mxm. Onpenenutn:

a) IIMPUHY MHTEPPEPEHLIIMOHHON MOJIOCHI HAa 3KPaHE W YHCIO
BO3MOXHBIX MAKCUMYMOB;
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6) caBuUr KapTMHbI Ha 3KpaHe Ip¥ CMELUEHMH LUENH Ha
8/=1,0 MM O ayre pagdyca r C LEHTPOM B Touke O,

B) NpM Kakoil luMpuHe end k. WHTEPHEPEHUNOHHDbIE
MOJIOCHI Ha 3KpaHe GYIyT HaGJIIONATbCA €lle AOCTaTOYHO OTYETIIMBO.

I

G

Puc. 4.19

4.82. TInockast cBeTOBasi BOJIHA MajaeT Ha Ousepkana ®penens,
YIoJI MexXmy KoTopbiMHM & =2,0'. OnpenenuTth ANUHY BOJHbI CBETA,
€CIIA  WIMpUHA  MHTepEPEHUMOHHON  MOJOCHI  Ha  3KpaHe
Ax = 0,55 MM. )

4.83. Jlunzy puamerpoM 5,0 c¢cM U ¢ OKYCHBIM PacCTOAHUEM
f=25,0 cMm paspe3anu Mo AMaMETPy Ha BE ONMHAKOBBIE IOJIOBUHbI,
npuyeM YRajEeHHbLIM OKaszancs cioii toauuHbl a = 1,00 mm. IHocne
3TOro 06€ MOJIOBMHBI CABMHYJIM [0 COTIPMKOCHOBEHHs M B (poKanb-
HOHM TUIOCKOCTH MONYYEHHOI# TakuM 00pa3oM OMIMH3bl MOMECTUIIHN
Y3KYyI0  LieJlb, KCOYCKAIOLIYI0 MOHOXPOMaTU4YECKMiA  CBET C
A =0,64 MmxM. 3a OUNMH30H paCMONOXUAM 3KPaH Ha pacCTOAHUU
b =50 cm or Hee. Onpenenurn:

a) IMPUHY MHTEPMEPEHIMOHHOM MOMOCHI Ha 3KpaHe M 4HUCIO

‘N BO3MOXHBIX MakKCUMYMOB;

6) mmpuny wenu h,, ., pH KOTOPOiH MOJIOCHI Ha JKpaHE OymyT
HabsofaTeCa €lle JOCTATOYHO OTYETIIMBO. '

4.84. Paccroanus ot Ounpusmbl PpeHena [0 y3Koi Lienu u

3KpaHa paBHBI COOTBETCTBEHHO a =25 c¢cM u b =100 cMm., Bumnpusma
CTEKJIsIHHaA ¢ mpeyoMasouuM yrmiom 0 =20'. Haittu 1nuHy BOJIHBI
CBETA, €CJIM LIAPHMHA WHTEpEPEHIMOHHON IMOJIOCHI HAa 3IKpaHe
Ax =055 mm.

4.85. Ilnockas cBeTOBasg BOJAHA ¢ A =0,70 MKM MaJfacT HOPMaJb-
HO Ha OCHOBaHME OUNpu3Mbl, cAelaHHOK u3 crekna (m=1,520) c
npenoMaAIIMM - yrmom 0 =50°. 3a Ounpusmoit (puc. 4.20)
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HAXOMUTCA IUIOCKONapaJyyiejibHast CTEK-
NSAHHAA IUIACTUHKA, W  NPOCTPAHCTBO
MEXIy HHMHM 3aloJHEHO GeH30JI0M
(n' =1,500). Hajitu wmupuny uHtepde-
PEHIIMOHHOW NONOCHI Ha 3KpaHe J3,
PaCONOXEHHOM 3a 3TO# CHUCTEMOIA.

4.86. Ilnockaga MOHOXpOMAaTUYECKast
CBETOBasi BOJIHA MNafacT HOPMaJIbHO Ha
avagparMy ¢ ABYMA Y3KUMM LUEJIsIMHM, OTCTOSALUMMU APYr OT Apyra
Ha d=2,5wvM. Ha skpaHe, pacrnojiokeHHOM 3a JAnacdparmoii Ha
1=100 cMm, ofpasyerca cucreMa uHTepdepeHUInOHHbIX mnonoc. Ha
KaKoe PaccTOAHUE U B KAKYI0 CTOPOHY CMECTATCA 3TU MOJIOCHI, €CIIH
OfHY M3 UIeJIelf TEepPEeKPBbITh CTEKNAHHON I[UIACTUHKONA TOJIIUHDI
h =10 Mxm? '

4.87. Ha puc. 421 nokazaHa CXeMa MHTepgepoMeTpa IJis
U3MEPEHHUsI TTOKa3aTeseil mpeIoMIIEHNs IPO3PayuHbIX BELIECTB. 3/1€Ch
S — y3kad UIENb, OCBEHiaeMas MOHOXPOMATUYECKMM CBETOM
A =589 uM, /] u 2 — jgBe OMHAKOBbIC TPYOKM C BO3JAYXOM, JUJIMHa
Kaxmoi u3 kotopbix ! =10,0 cm, J — puadparma ¢ [ByMS HIENAMM.
Korpa Bo3gyx B TpyOke [ 3aMEHUNM aMMHUAKOM, TO UHTEpGEpCHIIU-
OHHasfg KapTHMHa Ha 3KpaHe D cMecTmwiach BBepx Ha N =17 mnojoc.
Iloka3atenp npeyioMyeHust Bosayxa n=1000277. Onpegenutb
MOKa3aTeab IMPENOMIIEHUST aMMHAaKa.

/ 14 3k

ERRER

Puc. 4.20

p |
Puc. 4.21

4.88. Ha nmoBepXxHOCTH cTE€KIJIa HAXOAUTCs IUleHKa Bojinl, Ha Hee

najgaer cBer ¢ A =0,68 Mkm nox yriom ¢ =30° k Hopmanu. Haiitu
CKOPOCTh, € KOTOPOH YMeHbLIaeTcsi TOJHIIMHA fUIeHku (M3-3a
HCIapEHNUs1), €CJIM UHTEHCUBHOCTb OTPa>KEHHOIO CBETa MEHSETCA TakK,
9710 npomexy*rox BpEMCHU MEXIRy noCneOBATCIIBHBIMU Maxcumyma-

MU oTpaxkeHust At =15 muH,

4.89. Ha Tonkyo mienky (n=1,33) nagaer napayienbHbIA My4OK
Genoro ceera. Yron napenus ¢, =52°. IIpn kakoii ToJIIMHE MIEHKH
3epKaJIbHO OTpaXXeHHbIN cBer OyaeT Haubosiee CUJILHO OKpallleH B
xenteii nBer (A =0,60 Mxm)?
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490. HaiiTu MUHMMaNbHYIO TOJNIUMHY IUIEHKA C IIOKa3aTellem
npenomiienua 1,33, npu KOTOpOM CBET ¢ ANIMHON BOJiHbI 0,64 MKM
HCHOBbITEIBACT MAaKCUMAaJIbHOC OTPaXKCHHWE, a CBET C JJIMHOI BOJIHbI
0,40 MKM HE OTpa)kaeTCsi COBCEM. YTOJ MajiecHuss C¢BeTa pasBeH 30°.

491. Jlns yMmeHbLIEHMS [I0OTEPb CBETA H3-3a OTPaXKEHHUA OT
HOBEPXHOCTH CTEKJIAa TMOCJIEHEEe TMOKPBIBAIOT TOHKUM  CJIOEM

BELLIECTBA C TIOKA3aTeJieM MpeJoMiienus n' =n, e n — Moxa3a-
TeNb TIPEJIOMJIEHUSI CTeKna. B 3TOM cilydae aMIUIUTYAbl CBETOBBIX
KoJie0aHMil, OTPaXEHHBIX OT O0EMX TOBEPXHOCTEH TaKOIo CJos,
GynyT ogquHaKOBbIMM. IIpy Kakoil TOJILLMHE 3TOrO CHOSA OTPaXaresb-
Hasgi CHOCcOGHOCTh CTEKJIa B HAIpapiIecHUM HOpmainu OyleT paBHa
HyJIIO JUIS1 CBETA C JJIMHON BONHBI A?

4.92. PaccesiHHblii MOHOXpOMaTu4deckuit cper ¢ A =0,60 MKM
NajaeT Ha TOHKYIO TJICHKY BELIECTBA C MOKa3aTesIeM IpeJIOMIIEHUA
n=15. Onpenenurb TOJNUMHY IUJICHKU, €CJIM YIJIOBOE PaCCTOSTHUE
MEXIY COCEIHHMH MAaKCHMYMaMH, HabNIOHaEMbIMU B OTPa’KEHHOM
ceTe IOA yIJlaMyM € HOpManblo, Onuskumm k@ =45°, paBHO
80 =3,0°,

4,93, MoHOXpOMaTHYECKHII

Jd fln  cBer mnpoxomur wuepe3 OTBEp-

- crue B 3kpaHe 9 (puc. 4.22) u,

OTpa3sUBIUKUCh OT TOHKOH MJoC-

d KOIlapaJuieNIbHO  CTEKIISIHHOM

‘ mjiacTuHka  I7, ob6pasyer Ha

| 9KpaHEe CcUCTEMY WUHTepgepeH-

[ | LMOHHBIX MOJIOC PaBHOIC Ha-

KJIoHa. TonluHa MJIacTUHKU

Puc. 4.22 b, paccrossHue MExXJy Heil u

3KpaHoM [, paauycel i-ro mu

k-ro TeMHBIX KOJIEL, r; M r,. YUUTbIBasA, 4TO r, <<l, HaiiTu nnumy
BOJIHBI CBETA.

4.94. TInockas MOHOXpOMATHYECKasl CBETOBasi BOJIHA JUIMHBI A
NafacT Ha MOBEPXHOCTL CTEKIIAHHOTO KIIMHA, YIOJI MEXAY IpaHsiMU

koTOporo a<<1. IIIOCKOCTE NafgcHMs MEPHEHAMKYNspHa Ppebpy
xIuHa, yron nageHuss ©®,. Halitm paccrosnme Mexny COCEIHMMU
MaKCUMyMaMM UHTEPQEPEHIMOHHBIX IIOJIOC Ha 2KpaHe, pachosio-
KEHHOM [IEPHEHAMKYIISIPHO OTPaKEHHOMY CBETY.,

4.95. Cper ¢ A =0,55 MKM OT YJaJICHHOrO0 TOYEYHOIO UCTOYHMKA
nagaeT HOPMANbHO Ha MOBEPXHOCTb CTEKJISIHHOrO KJMHa, B
OTPaXKEHHOM CBET€ HaOMIONalT cucTeMy HHTepdepEeHIMOHHBIX
N0JIOC, PACCTOSHUE MEXIY COCEMHMMHN MaKCMMYMAaMH KOTOPBIX Ha
TMOBEPXHOCTA KnuHa Ax =021 mm. Haiitu;

a) Yol MeEXay TpaHsMM KIUHa;

220



6) cremeHb MOHOXPOMAaTHYHOCTH cBeTa (A A/A), ecnu UCYE3HO-
BeHHMEe MHTep(EPEHIUMOHHBIX I10JI0C HabJIofaeTcsl Ha PacCTOAHUHA
1=15 cMm OT BEpUIMHBI KJIUHA.

4.96. ITnocko-BeINyKiiasg CTEKJISSHHAsi JIMH3a BbLINYKJIOH MOBEp-
XHOCTBIO COHPHKACAETCsI CO CTEKIsIHHOH rmutacTuHkoif. Pamuyc
KPUBM3HBbI BBIITYKJION NMOBEPXHOCTH JIMH3BI R, JUIMHA BOJIHbLI CBETa
A. Haittu mupuny Ar xonsua HpioTOHa B 3aBUCHMOCTH OT €ro
paguyca r B obGnactu, rane Ar<<r,

4.97. TInocko-BbiNyKnas CTEKNAHHAA JIMH3a C PajuyCcOM KPUBU3-
Hbl R =40 cCM CONpHKacaeTcsa BBINYKIION IMOBEPXHOCTBIO CO CTCKIISIH-
HOI mtacTHKOM, TIpu 3TOM B OTPaXEHHOM CBETE PagUyC HEKOTO-
poro Kombla r=25 mm, HabGmogasda 3a JaHHbIM KOJIBLOM, JNHH3Y
OCTOPOKHO OTO/[BUHYJIM OT IUIACTHHKM Ha h =5,0 mkM. Kakum cran
paauyc 3Toro Kosibua?

4.98. Ha pepuinHe chepryecKOi NOBEPXHOCTH NIIOCKO-BBHIMYKIIOH
CTEKISIHHOM JHMH3bI UMEETCs CONITU(MOBAHHBINA IIIOCKMI y4YacToK
pagmyca 7, =3,0 MM, KOTOPbIM OHa CONPUMKACACTCsl CO CTCKIISAHHOM
IJIaCTUHKOIM., Paamyc KpUBU3HBI BBIIYKJIOW IIOBEPXHOCTH JUH3bI
R =150 cm. Haliti pafuyc WIECTOrO CBETIOrO KOJIbLA B OTPAKCHHOM
cBETE C A =655 M.

4.99. TIn0CKO-BBIMYKJIas CTEKJIAHHAs JIMH3a C PajldyCcOM KPHUBU3-
Hbl cepuueckoii nosepxHoctTy R = 12,5 cM npuxcama K CTEKIISAHHOM
njaacTUHKE. JluaMerpbl JECSATOro Y IISITHAALATOrO TEMHBIX KOJEK
HploTOoHa B OTpa)keHHOM CBETE paBHbl d; = 1,00 MM U d, = 1,50 MM,
Haittn anuny BOJHBI CBeTa.

4.100. lse nJIOCKO-BBLINYKJIBLIE TOHKHE CTEKJISAHHBIE JIMH3BI
COINpUKACAIOTCsT CBOMMHU CEpUUYECKMMU IOBEpxHocTsmu. Haiitu
ONTUYECKYK) CHJIy CHUCTEMBI, €CJIM B OTPAXEHHOM CBETE C
A =0,60 MKM JMaMeTp MOATOrO CBETNOro Konbia d=1,50 Mm.

4.101. [IBe compukacalolMecsi TOHKHE CUMMETPUYHBIE CTEKIISIH-
HbI€ JIMH3BI — JOBOAKOBBINYKIass W [ABOSAKOBOIHyras - 06pa3yxoT
cucteMy ¢ onrudeckoih cwioit @ =050 gntp. B ceete ¢
A =0,61 MKM, OTpak€HHOM OT 3TOIl CUCTEMBI, HAGNIOAAIOT KOJiblia
Heiorona. Onpenenutn:

a) paamyc JECsATOr0 TEMHOIO KOJIbIla,

6) KaKk M3MEHUTCS PafMyC 3TOT0 KOMbIE, €CAu [IPOCTPAHCTBO
MEXy JIMH3aMH 3arO0JHUThb BOROIA.

4102. Cdepuueckasi MNOBEPXHOCTb IUIOCKO-BBIMYKIION JIMH3LI
conpukacaeTcs o creknanHoi nnacruakoil. Ilpoctpancrso Mexay
JIVH30# M [UIACTHHKOH 3alosiHeHO cepoyrieponiom. ITokasarenu
NIPENIOMIICHUS JIMH3bI, CEPOYIVIEPO/ia U NJIACTMHKM paBHBLI COOTBET-
CTBeHHO n, =1,50, n,=1,63 u n, =1,70. Panuyc xpnBu3nbl chepuuec-
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KO noBepxHOCTH JMH3bI R =100 cMm. Onpenenurth paguyc MNATOroO
TEMHOro konbia HbIOTOHA B OTPaX€HHOM cBeTe ¢ A =0,61 MKM.
4.103. B 1BYXJTy4eBOM MHTEPGEPOMETPE UCNOJIL3YETCSl OpaHXKeBast
JIMHUSA PTYTH, COCTOSIIAA M3 JBYX KOMIIOHEHT ¢ A; =576,97 um u
A, =579,03 um. IIpu KakOM HauMEHbIIIEM NOPsKE MHTEPPEPEHIUN

YETKOCTh MHTEPPEPECHUNOHHONA KapTUHbI OyAeT Hauxyguien?

4.104. B unrepdepomerpe MaitkenbcoHa UCIONb30BaNach Xenras
JIUHUA HATpusA, COCTOALas M3 ABYX KOMIIOHEHT ¢ A, =589,0 HM M
A, =589,6 nm. Ilpn mepemereHny OIHOIO U3 3epKajl MHTEPGEPEHLU-
OHHasl KapTHMHa Nepuojuyecku ucudesna (nouemy?). Haiitu nmepeme-
IIIEHHE 3epKajia MEXTY ABYMs MNOCJIECAOBATEIILHBIMU TTOSABICHUSIMHI
HauboJiee YETKOH KAapTUHBI.

4.105. Ilpu oceeutenun uHtepdepomerpa Pabpu — Ilepo
PACXONALIIMMCA MOHOXPOMATHYECKUM CBETOM C IJIMHOI BOJIHbI A
B HOKaJbHOU NIOCKOCTH JIMH3bl BO3HUKAET WHTEpdepeHLOHHAs
KapTuHa — CHCTEMa KOHUEHTpUYecKUuX konery (puc. 4.23). TomuuHa

sraioHa paBHa d. OnpenenuTb, Kak 3aBUCHT OT MOpsiIKa UHTEp-

@
N

a) pacronoXeHUEe KOJEeL;
0) ymioBas IIMPHHA NOJIOC UHTEPEPEHIUHM.
4.106. Haiitu nnsa untepgepomerpa ®abpu — Ilepo, Tommuua
Kotoporo d=2,5 cm:

4
\‘}_b&N
a) MaKCUMAaJIbHbI TOPsOK WMHTEp(EPEHIN CBETa C JUIMHOI
BOJIHBI A =0,50 MKM;

Puc. 423
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6) mucnepcuoHHY0 06Gnacte A A, T.. CHEKTPaJbHbIA MHTEPBal
JJUH  BOJIH, IJIA KOTOPOrO €IEe HET MEpeKkpbITMA ¢ RPYrUMH
nopsAnkKaMu HHTEpdEpEeHIMM, ecny HabmofeHne BefeTca BOMM3M
A =0,50 MxmMm. » :

4.107. HaiT ycrnoBUA, TPU KOTOPBIX 3apsKEHHass 4YacTHla,
ABUKYI(AsiCI PAaBHOMEPHO B Cpefie C IOKa3aTelleM MPEeTOMIICHUs
n, 6yner usnyuatb cBer (3ddexr Basunmopa — YepeHkosa). Haittu
TAKXe HaNpaBl€HHUE 3TOT0 U3JIYdYEHMU.

Y K a3 aH u e Paccmorperb uHTEphEPEHLMIO KoNeGaHUIA,
BO30OY>Xla€MBbIX YacTUIENl B pa3Hble MOMECHTBI BPEMEHU.

4.108. Haiity HaMMEHbLLUME 3HA4YEHMA KUHETUYECKON 3HEPrup
3JIEKTPOHa U IIPOTOHA, NPH KOTOPBIX BO3HUKAET YEPEHKOBCKOE
U3JIy4YE€HHE B CPENE C IIOKasaTeleM npenomieHusas n=1,60. Ina
KaKuXx HacTyl,  3TO  3HA4YEHHE  KUHETUYECKOW  SHEpruu
K .. =296 MaB?

4.109. Onpenenutb KUHETHYECKYIO SHEPTUIO 3TIEKTPOHOB, KOTOpbIE
B Cpele C MOKa3aTeNneM IMpeoMileHus a = 1,50 u3mydaror CBET Mnop
yrmoM © =30° K HanpasJEHUIO CBOETO JABVDKEHMSA.

43. JIndpakuus cBeta

® Papuyc BHelLHed rpanuubl k-ii 3oubl PpeHens:

r,=vklabf(a+b), k=123,.. 43a)
® Cnupans Kopuw (puc. 4.24). Uncna Ha 3Toit cnupamm — 3HayeHUs
napamerpa vu. Jna miaockoit BomHbl U =xy2[/bA, e x M b - paccrosHud,

XapaKkTepuaylolne NoJNoXKeHNe 3NneMeHTa dS BOJAHOBOW MOBEPXHOCTH OTHOCHTEILHO
Toukn HabmogeHus P.

® Nudpakuns @Opayurodepa OT 1uejm, CBET NajaeT HoOpMadbHO. YcC/IoBHE
MUHUMYMOB MHTEHCHUBHOCTH:

bsin® =+kA, k=12,3,..., . @436)

rae b — wMpuHa wean, d — yron audpakuun.
® NMudppakuMOHHAA pelleTKa, CBeT NagaeT HOPMaIbHO. YCIOBHE MIABHBIX
$hpayHroepoBsIX MAKCUMYMOB:

dsin®=skA, £=0,1,2,..., (438)

ycnosne go6aBOYHBIX MHHHMYMOB:
dsind =+ k'’ A/N, 431

rne k' =1,2,..., kpome 0, N,2N,...
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Puc. 4.24

® Vriopas aucnepcns AGPAKUNOHHON pelIeTK:
D=dd|dr=k[)cosD. (4.3 )
® Paspemaioilas CnocoGHOCTL GUPPAKUMOHHOM pelIeTKN:
R=A[8)=EkN, (43e)

rae N — 4MCJO IUTPUXOB PELUECTKH.
® Paspeulaomjas cuja OGbEKTHBA:

R=1/8¢=D/1,221, (“3x)

e 8¢ — HavMeHbllee YIVIOBOE PacCTosHMe, paspeilacMoe o6bekTHBOoM, D — ero
JAnamerp.

® ®opmyna Bparra — Bymbga. Venosue audpakinoHHbIX MakCHMyMOB:

2dsina = tk), (433)

rae d — MEXIJIOCKOCTHOE PacCTOSHWE, 6 .— yroa cKojbkeHus, k=1,2,3,....

224



4.110. TInockas cBeTOBaA BOJIHA TaflaeT HOPMAJILHO Ha Anagpar-
My C KpYIZIbIM OTBEPCTHEM, KOTOPOE OTKpPLIBAET MepBblie N 30H
dpenenss — gns Touku P Ha 3KpaHe, OTCTOALLEM OT Auadparmbl
Ha paccrosiine b. IInMHaA BOJIHBI cBeTa paBHa A. HaiiTh MHTEHCHUB-
HOCTb cBeta I, mepen amMadparmoi, ecju M3BECTHO pacripejiesieHue
MHTEHCUBHOCTU CBeTa Ha 3KpaHe I(r), rme r - paccrosgHue J0
TOYKU P.

4,111, ToyedHbIii UCTOYHUK CBETa C AJUHOA BOMHbI A =0,50 MKM
pacnonoxeH Ha paccroaHuu a =100 cM nepen aunadparmoi
KPYITIbIM OTBepcTUeM paauyca r = 1,0 Mm. Haiitu paccroanne b or
anaparMbl 10 TOYKM HaOJIIOfeHus, M1 KOTOpOM YMCJIO 30H
dpeHenss B OTBEPCTUHU cocTaBiaseT k=3.

4112, Mexay TOYEUHBIM MCTOYHUKOM CBE€Ta M SKPaHOM
MIOMECTUNHN jauadparMy C KPYIJIBIM OTBEPCTHEM, PajuyC KOTOPOIO
r MOXHO MeHATh. Paccrosnme ot auadparMbl A0 HCTOYHMKA H
SKpaHa paBHbl a =100 cMm u b =125 cm. Onpejenuth JIUHY BOJIHBI
CBETA, €C/IM MAaKCHUMYM OCBELIEHHOCTH B LIEHTpe AUGPAKINOHHOMN
KapTUHBI Ha 3KpaHe Habmopaerca npu ry=1,00 MM U CIICAYIOIHIA
MaKCUMyM - IIpU T, = 1,29 MMm.

4.113. ITnockas cperoBas BOJIHaA A =1,20 MM ¢ MHTEHCHBHOCTbLIO
I, 1ajaer HOpManbHO Ha KpYIjloe OTBEPCTHE pajauyca R=1,20 MM.
HallT® HMHTECHCHMBHOCTH B HLEHTPE IMQPaKUMUOHHONH KapTUHBLI Ha
3KpaHe, OTcrositieM Ha b =150 M ot oTBepcrus.

4.114. Ilynockass MOHOXpOMAaTU4ECKasli CBETOBasi BOJIHA C UHTEH-
CUBHOCTBIO [, Iajaer HOPMajibHO Ha HENpo3payHblil 3KpaH ¢

KpyIJIbIM OTBepcTueM. KakoBa MHTEHCHMBHOCTbL cBeTa I 3a 3KpaHOM
B TOYKE, JUId KOTOPOil OTBepcTHE:

a) paBHO IMepBOl 3one Ppe-
HeJisd;  BHYTPEHHEH  MOJIOBHMHE
TIEPBOIl 30HbI;

6) crnenanu paBHBIM TNEPBOIi
3oHe PpeHesnst U 3aTeM 3akpbijin
€r0 MOJOBMHY (10 auamerpy)?

4.115. MoHOXxpomaTnyeckasa
MIOCKAasA CBETOBasi BOJIHA C UH-
TEHCUBHOCTBIO I, Iniajlaer HoOp-
MaJIbHO Ha HENPO3PayHbIil UCK,

3aKkphIBaloLnil UIA TOYKM HabmropgeHusi P nepeyio 3oHy Openess.

KakoBa crana MHTEHCHMBHOCTL cBeta I B TOuke P mocne TOr0, Kak
Yy Aucka ypanwi (o AMaMerTpy):

a) NOJIOBUHY;

6) MOJIOBUHY BHEIUHEW NOJIOBMHLI NEPBOIf 30HBI?

Puc. 4.25
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4,116. ITnockas MOHOXpPOMATHYCCKasl CBETOBas BOJIHa ¢ UHTEH-

CUBHOCTBIO [, 1ajaeT HOPMAaJIbHO Ha TIOBEPXHOCTH HENPO3PAYHbIX
2KpaHOB, TI0Ka3aHHbIXx Ha puc. 4.25. Hailtu 3aBucuMocTb OT yria
¢ UHTeHCUBHOCTH I cBera B TO4YKEe P:
a) pacrnoyioKEHHOW 3a BEpIIMHOR yrna 3kpaHa (puc. 4.25a);
6) WIS KOTOpOIl 3aKpyrnmeHHbld kpail skpana (puc. 4.256)
COBMaJlacT C rpaHuilei nepBoit 30HbI PpeHens.
4.117. Ilnockasg cBeroBass BOJIHG C

l, & Jl,‘ ‘ A =060 MKM 11ajlaéT HOPMaJbHO Hai
JIOCTATOYHO DOJIBUIYIO CTEKJIAHHYIO Nac-

“ o P # TUHKY, Ha [POTHBOTIONIOXKHON CTOpOHE
2 v V KOTOpOR c¢penana BbieMKa (puc. 4.26).

i Ins touxu wabmopenust P oHa npen-
craBisteT coBOM repBble MOJITOPHI 30HBI

1 Openensi. Haiitu tyGbuHy 2  BbIEMKW,
P Py KOTOpOii WHTEHCUBHOCTB CBETA B
W’W/ TOo4yke P Oyger: 5
‘ a) MaKCHMANLHOM;
Puc. 4.26 6) MUHUMAJILHOIT;
B) paBHONH MHTEHCUBHOCTHU Majaroue-
ro cBera.

4.118. Ilnockas cBeTOBadg ROJIHA JUIMHBL A U MHTEHCHBHOCTU I
NajgaeT HOPMaJjibHO Ha OOJIbIUYIO CTCKIISIHHYIO IUIACTUMHKY, IIPOTUBO-
[ONIOXKHAsE CTOPOHA KOTOpOM IipefcTaBiser co00i HenpospadyHbii
3KpaH € KPYIJIbIM OTBEPCTUEM, PABHLIM I1€pBOil 30He Dpencas Jyid
TOo4ku HabOmwopennst P. B cepeuHe oOTBepcTud ¢jieniaHa Kpyriaas
BbIEMKA, paBHAs TIONOBUHE 30Hbl Openend. Ipu kakoid rnydune h
ITOH BBIEMKM WHTEHCHBHOCTHL CBeTa B TOYkKe P Oyjer MakcuMalb-
HoOit? Yemy ona panHa?

4.119. Cper ¢ A =0,60 MKM naaaer HOPMAaJbHO Ha IOBEPXHOCTh
CTEKJIAHHOTO [IUCKa, KOTOPbIH NCPEKPLIBACT HOATOPDBI 30HbI PpeHens
s Touku HabmoneHust P, IIpu Kakoid TOMIUMHE 3TOTO JIMCKa
WHTEHCUBHOCTh CBETa B TOUKe P OyjeT MakcuManbHOI?

4120. Ha 0yt mnnockoit cBeroBoit BOJIHBL ¢ A =0,54 Mkm
MOCTAaBMJIM TOHKYIO COOMPAIOIUYIO JNH3Y ¢ (POKYCHBIM pacCTOSHUEM
f=50cM, HemocpencTBeHHO 3a Helt — jmadparmy ¢ KPYRIbIM
OTBEPCTUCM U Ha PacCTOAHUKU b =75 cM OT amadparmMbl — 3IKpaH.
Hpn kaknx pajuycax OTBEPCTUS UEHTP AUPPAKUUOHHON KAPTHHBI
Ha 3KpaHE MMEET MAaKCUMAJILHYIO OCBENIEHHOCTH?

4.121. ITiockas MOHOXpOMaTH4eCcKas CBETOBas BOJIHA [1ajaer
HOpMaJibHO Ha Kpyrioe otsepctue. Ha paccrosuum b =9,0Mm or Hero
HaxXOfUTCA 3KpaH, rae HaOII0AaT HEKOTOPYIO AUMDPAKIIMOHHYIO

KapruHy. uamerp ortBepctust yMeHblumim B 1 = 3,0 pasa. Haiitu
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HOBOE paccTosiHue b’, Ha KOTOpPOM Haji0 NMOMECTHTb 3KpaH, YTOObI
MOJIYYUTh Ha HEM AUGPAKIMOHHYIO KapTHUHY, MOXOOGHYIO TO#, 4TO
B MPEABIAYIIEM CIIy4yae, HO YMEHBILICHHYIO B 1 pa3.

4.122. Mexmy UCTOYHUKOM CBETa C A =0,55 MkM U oTOnmnacTuH-
KOl IOMECTMJIM HEeNpOo3payHbBli WIapuK pauamerpa D =40 MM.
Paccrosiume MeEXAY HMCTOYHMKOM M WIapUKOM 4 =12 M, a Mexmy
mwapukoM M ¢OToIUTacTMHKOR b =18 M. Haitti:

a) pa3mep HM300paxkeHHMs y' Ha IUIACTHMHKE, €CJIM HONEPEYHbII
pa3sMep MCTOYHMKa y = 6,0 MM;

6) MUHUMAaNBHYIO BBICOTY HEPOBHOCTE, XaOTUYECKU MOKPbIBAIO-
IMUX TOBEPXHOCTH INapMiKa, NMpM KOTOPOiIl mocnenHuil yxe Oymer
3aropaxkMBaTh CBET (3TO IIPOMCXOAUT TOIHa, KOIAa BHICOTa HEPOB-
HOCTEl CpaBHMMa C UIMPUHON 30HBI OpeHend, N0 KOTOpOH
MPOXOIMT Kpalf HENpOo3payHOrO 3KpaHa).

4.123. ToueyHBI# HUCTOYHHMK MOHOXPOMATHYECKOTO  CBETa
pacrionoxkeH Iepen 30HHOW MIIACTMHKOR Ha paccrosHuMM a=15M
or Hee. M300paxxeHHMEe WCTOYHMKA O0Opa3yeTcs Ha  pacCTOSIHUH
b=10mM or maactuHku., Haittu ¢oKycHOEe paccTosHME 30HHOMH
IJIaCTUHKH. ,

4124. Tlnockas cBeroBasg BOJIHA C *
A=0,60 MKM U HHTEHCUBHOCTbIO I, * * *7\*
najgaeT HOpPMaJIbHO Ha OONbIIYIO CTEK- ” 7
JISHHYK IJIACTUHKY, Npodunab KOTOpPOi % :
noka3aH Ha puc. 4.27. Ilpu xakoii BbICO- ¢ /2
Te h ycTyma MHTEHCUBHOCTb CBETa B J
TOYKaX, PpAaCHOJOXEHHBIX TIOX HHUM,
Oyner:

a) MMHHMAJIbHa;

6) BaBoe MeHbiue I, (noTepsAMU Ha Puc. 4.27
OTpa)K€HUA MNpeHebpeyb).

4,125, ITnockas MOHOXpPOMATHMYECKAA CBETOBasg BOJIHA MagaeT
HOpMaNBbHO Ha  HENPO3PayHyld NOAYIUIOCKOcTh, Ha paccroanum
b =100 cm 3a Helt HaxopuTcA 3KpaH. HaliTé ¢ moMoinmio cnupanu
Kopuio (cm. puc. 4.24):

a) OTHOIIIEHME VHTEHCHBHOCTEHN IIEPBOr0 MakCUMyMa M COCEIHE-
0 C HUIM MHHUAMYMa;

6) AMHY BOJHBI CBETa, €CJIM PACCTOSHUE MEXAY J[BYMsd
NEpBLIMHU MakKcumyMamu Ax =0,63 mm.

4.126. IInockas cBeroBas BOJMHA JUHBI 0,60 MKM  magaer
HOPMAJILHO Ha HENPO3PAYHYI0 JJIMHHYIO NOJOCKY IIUPHUHEBI 0,70 MM.
3a Heil Ha paccroanum 100 cM Haxomutcs 3kpaH. Haiity ¢ 1o-
MOIIbIO pUC. 424 OTHOUIEHNE MHTEHCUMBHOCTEH CBETa B CEpElMHE
IMPpaKUMOHHON KapTMHBI M Ha KpasX TeOMETPUYECKOR TeHM.
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4127, Inockass MOHOXpPOMAaTH4YECKasi CBETOBas BOJIHA Najaer
HOpPMaJIbHO Ha JJIMHHYI0 1€Jlb, 3a KOTOPOM Ha pacCTOAHUU

b=60cM HaxopuTca 3KpadH. CHayasa IUMPUHY INENY YCTAaHOBUIIH
Takoii, 4yTo B cepeauHe AMQPAKUMOHHON KapTHUHbI Ha 3KpaHe
uabmogancsa naubonee rybokuid MUHUMMYM. PasneuHys mocie 3TOro
mienb Ha Ak =0,70 MM, NOJYYMJIM B LEHTPE KAPTHHbI CIICIYIOLIMA
MUHUMYM. HailTy QJIMHY BOJIHBI CBETa.

4.128. ITnockast cBeTOoBas BoyHa ¢ A = 0,65 MKM najgaetr HOpmalb-
HO Ha OGOJIBILYI0 CTEKJIAHHYIO IUIACTMHKY, Ha MpPOTHBOMOJIOKHOH
CTOpOHE KOTOpOil CHENaHa [JIMHHas [PsAMOYroJibHast  BbIEMKA
wupunbl 0,60 mm., Haiitu ¢ momonipio puc. 4.24 rny6uHy BbIEMKH

h, npu KoTOpOil B cepeAuHe AMPPaKIMOHHON KapTUHbI Ha JKpaHe,
OTCTOSILLIEM Ha 77 CM OT IUIACTUHKHU, OYyAET MAakKCUMyM OCBELIEH-
HOCTHU.
4,129, TInockas cBeToBad BOJHa ¢
‘ ‘ ‘A‘ ‘ ‘ A =0,65 MKM mNagaeT HOPMaJbHO HAa
GONBbILNYI0 CTEKIISIHHYI0 TUIACTUHKY, Ha
NPOTUBONONOXHOW  CTOPOHE  KOTOPOM
A MMeEETCsl YCTYN U HEMpo3payHas IOJIoCKa
mupunbel a =030 Mmm (puc. 4.28). Ha
paccroauun  b=110 cM OT IJIaCTUHKH
< HaxomuTcss 9KpaH. Beicora ycryma h
nopobpaHa Takoi, YTO B TOYKE 2 Ha
3KpaHe MHTEHCHUBHOCTb CBETa OKa3bIBacT-
/ LZ ¢ MaKCHMAaJbHO BO3MOXHOH. Haiitn ¢
T ), TIOMOUIbIO pucC. 4.24 OTHOINICHUE VHTEH-
' cuUBHOCTEl B To4Kax I u 2.
Puc. 4.28 4.130. Tlnockass MOHOXpOMaTHYecKas
CBETOBasi BOJIHA MHTEHCUBHOCTH I, maja-
eT HOPMAJILHO Ha HENpo3payHblil 3KpaH, B KOTOPOM Ipope3aHa
JUIMHHAs 1IeJlb ¢ MNONYKPYIAIBIM BbIPE30OM Ha OfHOH M3 CTOPOH
(puc. 4.29). Kpaif BbIpe3za coBmajaeT ¢ TIpaHULEH MEPBOA 30HbI
Openens s Toyku Habmopgenus P. lllupmHa 1enum COCTaBIAECT
0,90 paguyca Bbipesa. Haittu ¢ nomouisio puc. 424 UHTEHCHBHOCTb

CBeTa B TO4YKE P.

|
!
|
|
|
I

|
|
|
|
|
)

Ll /,/%///// Ll //// 777 ////Z/ 77H/ 774, //
(]
A 2 4 /
Puc. 4.29 Puc. 4.30
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4.131. TInockags MOHOXPOMATHYECKass CBETOBas BOJIHA Iajgaer
HOPMAaJIbBHO Ha HEnpo3payHblil 3KpaH C JJIMHHOH uIenbio, ¢Popma
KOTOpoil mokazaHa Ha puc. 430. Haittm ¢ nomombio puc. 424
OTHOIIIEHUE MHTEHCUBHOCTEN CBETa B TOYKax I, 2, u 3, pacnoyioxeH-
HBIX 33 JKPaHOM Ha OJHOM M TOM K€ PAcCTOSHUU OT HEro, €CiH
JNIA TOYKU 3 3akpyIJIeHHbI Kpail II€JIM COBHIAfaeT ¢ rpaHULeH
nepBoit 30Hb1 Ppenend.

4.132. TInockass MOHOXPOMATHYECKash CBETOBAsl BOJIHA [afacT
HOPMAJIBHO Ha HENpO3pavHblil 3KpaH, MMELIUIA BUA UIMHHONM
[TOJIOCKU C KPYyIJibIM OoTBepcTheM nocepenuse. s Touku Habnione-
Husi P OTBepcTHE IpeacTaBiisieT co00il MOJIOBUHY 30HbI PpeHensd,
npuyeM €ro amaMerp B 1 =1,07 pasa MEHbIIE IIUPUHBI TIOJOCKH.
Haiitn ¢ nomomipio puc. 4.24 MHTEHCUBHOCTh CBETa B TOYke P,
€CIIM MHTEHCUBHOCTb MAJIalOLEro CBeTa pasHa I,.

4.133. CeeT ¢ AJIMHOI BOJHBI A MajacT HOPMAaJlbHO HA JUIMHHYIO
NpPsIMOYIOJIGHYIO LUENIb MIMPUHbLI b, HailiTu yrinoBoe pacrpeqereHme
WHTEHCUBHOCTH cBeTa Npu ¢payHrodepoBoit Audpakiiuu, a Takxe
YTJTIOBOE TOJIOXKEHUE MUHMMYMOB.

4.134. MoHOXpOoMaTUYECKMH CBET MMajaeT HOPMaJIbHO Ha IlEb
mupuHbl b =11 MkM. 3a 1HIENBIO HAXOAUTCA TOHKas JIMH3A C
¢doKkycHBIM paccrosinueM f=150 MM, B okanbHOH mIIOCKOCTU
KOTOpOI pacnosioxeH 3kpaH. HailiTu JAnuHy BOJIHBI CBETa, €CIN
paccTOAHNE MEXAY CUMMETPUYHO PaCIOJIOKEHHBIMM MUHMMYyMaMHU
TPETBETO Mopsigka (Ha 3KpaHE) PaBHO X =50 MM.

4.135. CBer ¢ pnuHoif BOJHBI A =0,50 MKM TafiacT Ha UIEJb
mupuHbl b =10 MkM mop yrom ¥,=30° k ee wopmanu. Haiitn
YEJIOBOE TOJIOXKEHUE MEPBBIX MUHUMYMOB, PacIIONOXEHHBIX 1O 06e
CTOPOHBI LIEHTPAJILHOTO (payHredepoBa MakcMMyMa.

4.136. Iiockas ceeroBast BoJIHA ¢ A = 0,60 MKM NafiaeT HOpMasib-
HO Ha TpaHb CTEKJSIHHOTO KJIMHA C TIPENIOMISIIOUIMM  YIJIOM
6 =15°. Ha npoOTUBOMOJIOKHONI, HEMPO3padyHOW, TpaHU HUMeEETCs
1ens WUpUHBE b = 10 MKM, mapannenbHas pebpy wmmna. Haiitn:

a) yron A¥ mexay HampaBieHHEM Ha ppayHrodepOB MakCuMym
HYJIEBOIO MOPsiAKa W HAIpaBJieHUEM MNajalollero CBeTa;

0) YIJIOBYIO LIMPUHY MakCUMyMa HYJIEBOIO IMOPAMKA.

4.137. MonoxpomMaTuyeckuii CBET NaJaeT Ha OTPaXaTesbHYIO
AndpakLMOHHYIO peleTky ¢ nepuogoM d=10MM nojg YIJIOM
CKOJIbKEHUsl a4 =1,0°. Tlon yrmom ckonbxeHust « =3,0° oGpasyercs
$payHrogpepoB MaKCMMyM BTOPOro mopsiika. HaiiTu piMHy BONHBI
CBeTa.

4.138. M300pasuth npuMeEpHYIO JUGPAKUMOHHYIO  KapTHHY,
BO3HUMKAIOLLYIO nipu audpakiuu PpayHrogepa OT PELIETKM U3 TpeX
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OIMHAKOBBIX ILENEH, €CJIM OTHOLLIEHUE NIEpUOa PEIIETKH K IIIMPHHE
IEJIM PaBHO:

a) nByM; 6) Tpem.

4.139. IIpy HOPMAJILHOM MAaJCHUM CBETAa Ha AUPPAKUUOHHYIO
peiieTky yron gudpakuuu A JuHMM A, = 0,65 MKM BO BTOpOM
nopsnke paseH 45°. Haiitu yron paudpakuuu s JIMHUM
A, =050 MKM B TpPeTheM HOPsiJKe.

4140, Ceer ¢ miMHONM BOJIHBI 535HM nagaeT HOPMalbHO Ha
nucdpaknodHyo peuierky. Hadtu ee nepuopn, €Ciy OFHOMY U3
(payHroepoBbIX MaKCUMYMOB COOTBETCTBYET yros aucpakuuu 35°
1 HauOGONbIIMHA AOPAAOK CHEKTPA PABEH IATH.

4.141. Onpenenutsb JINMMHY BOJIHBI CBETa, NMAJAIOILEr0 HOPMaJIbHO
Ha AudpakIMOHHYIO pEIHEeTKy ¢ nepuoaoM d=2,2 MKM, €Clii yrojl
MEXIy HarpaBlieHMAMHN Ha ¢payHrodepoBbl MaKCMMYMbI [€PBOIO
1 BTOpPOro NopsiikoB A® =15°.

4.142. Cser ¢ pauHOI BoaHbI 530 HM majaer Ha HPO3pPadHYIO
nudpaKIMOHHYIO PELLETKY, IIEPNOA KOTOpoii paseH 1,50 mkm, Haiitn
yroJl ¢ HOpPMalNibl0 K pelleTKe, MOJ KOTOpbIM obpasyeTrcs (paynro-
(bepoB MakCUMYM HamOOJIBbILIEr0 TNOpAfKa, €clM CBEeT MajaeT Ha
PEILEeTKY:

a) HOpMalbHO; 0) mox ymioMm 60° K HOpMAaJH.

4143, Cper ¢ A =0,60 MKM IIajla€T HOPMaJIbHO Ha AUQPaKIUOH-
HYIO PELIETKY, KOTOpaA HAHECEHa Ha INIOCKOH NMOBEPXHOCTH IJIOCKO-
BBIMYKJIOA LUNUHAPUYECKOA CTEKNAHHONH JHUH3bI C paguycoM
kpusu3Hbl R =20cM. ITepnon pemerku d = 6,0 mxm. Haiitu paccrosi-
HUE MEXAY CUMMETPUYHO PaCIOJIOKEHHBIM INIaBHBIMU MaKCHMyMa-
M# TEPBOTO MOpsifika B (POKAIBLHOM IIIOCKOCTH 3TOH JIMH3LI,

4.144. Tlnockas cperoBas BojiiHa ¢ A =0,50 MKM I1afla€T HOpMaJlb-
HO Ha rpaHb CTEKJISTHHOIO KjiuHa ¢ yriom 6 =30°. Ha nportusorno-
JIOXKHOI rpaHM KJIMHA HaHeECEHA TIpo3pavyHad AuPpakiUOHHAsA
peleTka ¢ nepuoxomM d =2,00 MKM, LUTPUXKU KOTOPOH IapaliienbHbl
pebpy ximHa. Halith yrbl Mexly HanpasJIEeHUEM IMafaloIliero cBeTa
W HamnpaBJICHUSIMM Ha [71laBHbIe (payHrodepoBEl MaKCHUMYyMbl
HYJIEBOTO ¥ TIE€PBOro MOpsiAKOB. KakoB MaKCHManbHBIA NOPsiIOK
cnexrpa? ITog KakMM yrioM K HalpaBlIEHUKO NAaJalollero CBera OH
Oyner HaOmwoaaTbes?

4.145. ITInockas CBETOBasA
BOJIHA JUIMHBI A TIafaeT HOp- *
MalbHO Ha asoBylo audpak-
LIMOHHYIO PEIUETKY, Npoduib P
KOTOpoOil 1okazaH Ha puc. 4.31. [
Pemletka HaHeceHa Ha CTEKJIAH-

HOI IUIACTUHKE C IOKAa3aTesieM
npenomnenust n. Hailtu riy6u-
HY h ILUTPUXOB, TIPA KOTOPOIA Puc. 4.31
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MHTEHCUBHOCTb LEHTpalbHOro ¢payHrodepoBa MakCMMyMa paBHa
wymo. KakoB npu 3rom yron nudpakuuu, COOTBETCTBYIOLIHA
NMEepBOMY MaKCUMyMy?

4.146. Ha puc. 4.32 nokasaHa cxema
YCTaHOBKM 71 Habinogedus audpakuuu
cBeta Ha ynbrpaspByke, Ilinockas cBeToO-
Bad BOAHa ¢ A =055 MKM npoxoguTt
yepe3 kwoBery K ¢ BOJoH, B KOTOPOii
BO3BYXKZEHA  CTOAYAs  yJAbTPa3BYKOBas
BoJHa ¢ 4acroroil v =4,7 MI'm. B pe-
3ynbrare AUpPakUM CReTa Ha ONTH-
YEeCKH HEOJHOPOAHOH MepuoOIHUYecKoi
CTpYyKTYpe B  (OKaneHOH TNIIOCKOCTH Puc. 4.32
obpexTBa O ¢ (POKYCHBIM DACCTOSAHUEM
f=35 cm Bo3Hukaer audpakiUoHHBIA crekTp. Paccrosnue Mexny
COCeTHUMM MakcmMmymamu Ax =0,60 mm. HaliTn ckopocts pacrpo-
CTPAHEHUs YIbTPa3BYKOBhLIX KOJieDaHMH B BOJE.

4.147. Wens wmpnust b, ocpenjaemas csetoM ¢ A =0,60 MKM,
HAaXOHUTCH B  (POKANBHOI IUIOCKOCTH OOBEKTMBA ¢  (POKYCHBIM
paccrosHueM f=1,5 M. 3a 06BEKTUBOM PaclOOKEH DKPaH € JIByM:A
Y3KMMU 1HEJIAMH, OTCTOAIUMMU JPYr OT [Jpyra Ha pacCTOAHUE
d =10 Mm, Ouenuts wkpuny b, npu xoropoi Oyaer HabmoQaThCA
uHTepEpEHLINA OT ABYX 1LEJICH.

4.148. [Hna wusMepenuss merogoM MalKenbcoHa  YITIOBOTO
paccTOsSsHUA Y MEXAY KOMIIOHEHTAaMM JOBOHHONM 3BE3Abl Iepe
O0'BEKTUBOM TEJIECKONA TIOMECTUIIN JuadparMy ¢ ABYMS Y3KMUMU
NapaaeNnbHbIMU LIEIAMY, paccrostiue d MEXIY KOTOPBIMH MOXHO
MEHATL. YMeHbLIad d, 00HapyKuJiM HEPBOE yXy/LUeHue BUAMMOCTH
JUPAKUNOHHONR KapTuHbl B QOKANbHOMR IUIOCKOCTH OO'BEKTUBA PU
d =95 cm, Haiitu ¥, cunrtast juiuHy BOAHbL ceeta A = 0,55 Mxm.

4.149. Ilpospaynas audpakiMOHHas peLIeTKa HMEET MNEPHO
d=1,50 mxMm. Haititu yriosyio pucnepcuto D (B yrii. MUH/HM),
COOTBETCTBYIOIYIO MAKCMMYMY HaubGOJIbIIETO MOPsJKa CIIEKTPaIbHOM
auHUM ¢ A =530 HM, ecnul CBET MAfAET Ha PELIETKY:

a) HopmanbHO; 6) nojx ymom ¥, =45° x HOpMasm.

4.150. Cger ¢ A =550 M najaet HOPMANBLHO HA qUQPAKIHOHHYIO
pewmeTrky. Haiftu ee yrmomywo nucnepcuio 1o ymioM Audpakiuyu
b =60°.

4.151. CBer ¢ A =589,0 M nafaer HOPMANBHO Ha QUPPAKLUOH-
HYI0  peureTtky ¢ nepuopgoM d =25 MKM, copepxamyi N =
=10000 wtpuxos. Haiitu ymioByw wupuny ¢payurogeposa
MaKCHMMyMa BTOPOro nopsigka (B YIJI.CEK).

4.152. TlokasaTh, YTO MNpPU HOPMAJILHOM MaJIcHUW CBETA Ha
AUPPAKIMOHHYIO PELIETKY MaKCUMalibHas BEJIMYUHA €€ paspelnaro-
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1iell cmoco6HOCTH HE MOXET MpeBbIllaTh 3HaveHusa IfA, rme I —

HIMPHHA PEIIETKA, A — JJIMHA BOJIHBI CBETA.

4,153, IMokazaTh Ha npuMepe AUPPAKIUOHHON PEIIETKH, YTO
Pa3HOCTb YACTOT JIBYX MaKCHMMYMOB, pa3pelllaeMbIX I0 KPUTEPUIO
Panest, papHa 0OpaTHOI BEJIMYMHE PA3HOCTH BPEMEH INPOXOXKIAECHUA
CaMbIX KpailHMX MHTEpMEepUupyrollnx Konebanmii, T.c. dv =1/8¢.

4.154. Cser, conep>aluii AB€ CHEKTpaJIbHbIE JTUHUM C JJIMHAMM
BonH 600,000 1 600,050 HM, majgacT HOPMaJIBbHO Ha AMPPAKIMOHHYIO
pemrerky mmpusbl 10,0 mm. Ilog HekoTOoppiM yrinoMm audpakunuu ¥
3T JIMHUM OKa3ajucCh Ha Tpelenie paspemieHuss (10 KpUTEpHIO

Ponest). Haiitn 0.

4.155. Ceer majaeT HOPMAaJbHO Ha MUQPPAKIUOHHYIO PEIHETKY
mupunbl [ =6,5 cM, uMeontyro 200 MTPUXOB Ha MUJJIMMETP.
UccnenyeMplif  CIOEKTp  COJMEPXKUT  CHEKTPAlIbHYIO  JIMHUIO  C
A =670,8 HM, KOTOpasg COCTOMUT U3 JBYX KOMIIOHEHT, OTJIMYAIOLIMXCSI
Ha 8 A =0,015 uMm. Haiitu:

a) B KakoM TIOPSIAKE 3TM KOMIIOHEHTHI OyRyT paspelleHbI;

0) HAaUMEHBUIYI® PasHOCTb [JIMH BOJIH, KOTOPYI0 MOXET
pas’pelInThL 3Ta peuleTka B obmacté A =670 um.

4.156. TIpn HOpMAaNBHOM HaJICHUU CBETa Ha AUQPAKIIMOHHYIO
pemieTky wiupuHbl 10 MM OGHApYKEHO, YTO KOMIIOHEHTBI KEJITOM
nmuaun Hatpus (589,0 m 589,6 HM) OKa3pIBalOTCH pa3pelIeHHbIMU,
Ha4yUHasi C MATOro mopsiaka crnekTpa. OlEHHTH:

a) mepuoj 3TOH DELLETKH;

6) npu KakOoi INMPHHE pEIUNETKU C TaKUM IHEPHOJAOM MOXHO
paspeliuTh B TPETBEM MOPSAKE AYOJIET CHEKTPaNbHOR JIMHMH C

A =460 HM, KOMIOHEHTBI KOTOpOro pasznu4yarotcsi Ha 0,13 HM.

4.157, [IndpaknuOHHAsA pelueTka KBapIEeBOrO — CIeKTporpada
UMEET LIMPHHY 25 MM u couepxuT 250 IITpUXOB Ha MHIIJIUMETP.
doxycHOe paccTosiHie 0OBEKTHBA, B (DOKAIBHOI TIJIOCKOCTH KOTOPOIO
HaxopuTcs ¢oToIIacTUHKa, paBHO 80 cM. Cser mafaer Ha PEILETKY
HOpMaJsIbHO, MlccIleRyeMBlii CIEKTP COREPXKUT CIEKTPAIIBHYIO JIMHUIO,
KOMITOHEHTHI Xy0JieTa KOTOpOif MMEIOT [nuHbBl BOJAH 310,154 nu
310,184 umMm. OmnpenenuTs:

a) paccrosaHMA Ha (POTOMNACTUHKE MEXTY KOMIIOHEHTAMM 3TOrO
nybsieta B CIEKTpax HMEPBOr0 M BTOPOIO MOPSJIKOB;

G) OyZyT M OHM pa3pellieHbl B ATHX NOPSAKAX CIEKTpa.

4.158. OcsemfaeMas 1€JIb HAXOAMTCS B (POKAJILHONR IJIOCKOCTH
00beKTHBa ¢ (POKYCHBIM paccTosiHueM f=25cMm. 3a OOBEKTHBOM
pacnosioxena AudpakIOHHas pelleTKa ¢ nepuogoM d =50 MkM u
4uciaoM wTpuxoB N =1000. Ilpu kakoit mupune b ienu Gyper
TIOJIHOCTBIO MCITOJIb30BaHa pa3pellaloiiasg CroCOOHOCTb PEIIETKH
BOIM3U A =600 HM.
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4.159. T'onorpammy TO4Yku A 1OJYYalOT B pe3yynbTaTe MHTEpQE-
PEHIIMH IIOCKOM OMOPHO! BOJIHBI U MPEAMETHOM, JudparupoBaH-
HOII Ha TOuke 4. PaccTosiHme OT 3TOil TOYKM A0 (POTOMIACTUHKHA
1 =50 cM, pynHa BOJIHBI A =620 HM, POTONNACTUHKA OPUEHTUPOBAHA
MEePIEHANUKYIISIPHO HANPaBJICHNIO PAaCIPOCTPAHEHUS OIIOPHOM BOJIHbI.
Haittu:

a) paguyc k-ro Konblla TOJIOTPaMMbl, COOTBETCTBYIOLIETO
MAaKCHUMYMY OCBEIIIEHHOCTH; BBIYMCIIUTL 3TOT paamyc ans  k=10;

6) 3aBUCHMOCTb PacCTOAHMA Ar MEXAy COCENHUMH MaKCHUMY-
MaM#M OT pajidyca r COOTBETCTBYIOIIIETO KOMNblia OA7g r<</[.

4.160. Ha coronnacrunke, orcrosduieit Ha [ =40 cM oT HEGOIDb-
ILIOr0 TpeMeTa, XOTAT MONY4YUTh €ro rojorpammy, rae o6ouin Obi
3allUCaHbl feranu npegmera pasmepoM d =10 Mxm. JlnuHa BOJIHBI
ceeta A =0,60 MxkM. KakuMm 1osokeH ObIThb pasmep ¢OTONIACTUHKU?

4.161. [Inst Tpexrpa”HHOil npu3Mbl crnekrporpada MpeaeabHas

paspelampIas criocobHocTb Af8 A obycrmoBneHa andpaklueil cBeTa
OT KpaeB npusmsbl (Kak ot ienu). Ilpn ycraHOBKe mpu3Mbl Ha YroJl
HAaNMEHBIIIEr0  OTKJIOHEHUS B COOTBETCTBUM C  KPUTEPHEM

Poness A/8A =b|dnfdA|, Tne b — 1IMpUHA OCHOBAaHUA [PU3MbI
(puc. 433), dn/dA -~ pucnepcusa ee BeulecTBa. BeiBecT 9Ty
topmymy.

Puc. 433

4.162. Tpexrpannag mnpusMa crHekrporpada u3rOTOBIEHA U3
CTEKIIa, IOKa3aTellb MPEIOMIICHHUST KOTOPOTO 3aBUCUT OT JJIMHBI
BOJIHbI CBETa Kak n=A +B/A* , e A 1 B — IOCTOSHHBIE, NpUYEM
B =0,010 MkmM?, A -BMKM. BOCrOJIB30BaBIINCD dopMynioil U3
npeabiayniel 3agadn, HaiTu:

a) 3aBUCHMOCTb pPa3pellaolliell CrOCOGHOCTH MPU3MBI OT A
BBIMUCTIUTD A3 A BOIM3M A; =434 HM u A, =656 HM, eclu LIMPUHA
OCHOBaHuA NpusMbl b =50 cwM;

6) LIMPUHY OCHOBaHWS MPU3MBI, CIIOCOGHOM Pa3PELIUTh XKEJIThIi
ny6ner natpusa (589,0 u 589,6 um).
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4.163. Kakoit fojoKHa ObiTh LIMPHHA OCHOBaHMWs TPEXIPaHHON
npusmbl ¢ aucnepcueit |dn/dA | =0,10 mxkM ™!, 4TOGBI OHa HMeNa
TaKyl0 e pa3pellaloufyl0 CHocOOHOCTb, KaK W JUPPaKUMOHHas
pemerka u3 10000 mTpuxoB BO BTOPOM mnopAake crekrpa?’

4.164. Meercsi 3puTenbHasi TpyOKa C AMaMETPOM OOBbEKTMBA
D =5,0 cm. Onpenenutb pa3speuIalonyld crnocobHOCTb O0BbEXTHBa
TpyObl M MHUHUMAJIBHOE pPACCTOSHUE MEXAY [ABYMA TOYKAMH,
HaxOAAIUMUCH Ha paccrosiiuy [ =30 xM o1 TpyOBI, KOTOpOE OHa
Moxer paspetintb. Cuutath A =055 MKM.

4.165. Boiuucnuth HauMEHbILIEE PACCTOAHUE MEXAY HABYMSHA
Toukamd Ha Jlyne, KOTOpoe MOXHO pa3spewiuth peduiekKTopoM ¢
auamerpom sepkwia 5,0 M. Cuurars, yto A =0,55 MkM.

4.166. B cdokanbHoOl naockoctH ofnektHBa obpasyerca aMdpak-
IUOHHOE N300pakeHue YAAJICHHOIO TOMEUHOr0 HeroyHuka, OuenuTn,
KAk M3MEHHUTCHA OCBEUIEHHOCTh B IIGHTPE 3TOIO U300pakeHund, €Ciu
OG'BEKTHB 3aMEHUTH JIPYTHM, € TEM e (DOKYCHBIM PACCTOSHUEM, HO
C JMaMeTpoM, BIBOE OOJbLINM,.

4.167. TInockast ceeTOBasy BoAH2a ¢ A = 0,6 MKM I1aj1acT HOpMAJib-
HO Ha uueanniblif o6beKTHB ¢ OKYCHBIM paccTOSHHMEM f=45 cMm.
Huamerp orpepernst obwextnBa d =95 cm. llpewebperaa norepamMu
CRETa Ha OTPaXCHUd, OICHUT: OTHOUIEHHE HMHTEHCHBHOCTH [
CBETOBOH BONNLI B (hoKyce oObEXTHBA K MHTEHCUBHOCTU I, BOJIHBI,
rmajlaoueil Ha 06HEKTHB,

4.168. OrnpeenuTe MUHMMAIIBHOE YBEIRIEHUE 3PUTENbHON TPYOhI
¢ auamerpom oOwmekTuBa D =50 cM, Opr KOTOPOM paspeliaonias
CrocoBbHOCTL ee vObexkTBa OyJleT MONHOCTEIO MCHOJIL30BAHA, €CIN
auaMerp spadka miasa d, =4,0 Mm.

4.169. HMmMeercss MHMKPOCKOII ¢ YUCIOBOWM anepTypoit 06heKTHBa
sinae =024, e & - yroJ nomypacTBOpa KOHyca Jyueid, nafaroniux
Ha onpasy oO0bektMBa. HaillTM MHUHMMaNBHOE PpasperiaeMoe
PacCTOAHUE [UIA 3TOr0 MUKPOCKOIIA NMPU ONTUMANBHOM OCBELUECHHMH
O0BEKTa CBETOM C JUIMHOIN BOJIHBI A =0,55 MKM.

4.170. Hailtu MuHUMaNbHOE YBEJIMYEHUE  MHUKPOCKOIIAa ¢
YUCHOBOM anepTypoit o6bekTBa sine =0,24, npu KoTOpoM pa3spella-
I0HLasA CIloCOOHOCTD €T0 OOHLEKTNBA OYAET HOJIHOCTBIO MCNOJL30BAHA,
ecsiM puaMmerp 3pavka riaza d, =4,0 MMm.

4.171. IIy4OK PEHTI€HOBCKMX JIY4Y€il ¢ JUIMHOW BOJIHEI A TAagaeT
MO YIVIOM cKONbX)eHust 60,0° Ha JIMHEHHYW UENOYKY U3 pacCceuBalo-
L{MX HEHTPOB € nepumoaom «. HallTy yIvibl CKONBLXEHUs, COOTBET-
CTBYIOLL{ME BCEM AUPPAKIMOHHBIM MakcuMyMmaMm, ecnd A =(2/5)a.

4.172. TIy4OK PEHTICHOBCKMX JIy4eil C JJIMHON BOJNHBI A =40 nM
1aJacT HOPMAJIbHO Ha INTOCKYI0 NpPAMOYIOJIBHYIO PELIETKY U3
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pacceMBalOLMX LIEHTPOB M JJa€T Ha IUIOCKOM 3KPaHE, PacIioyIOkKeH-
HOM Ha paccTosHuu I =10 cM OT PEILETKH, CHCTEMY AM(PAKIHOH-
HBIX MaKCUMyMOB (puc. 434). Haiitu nepumopnt peuerku a u b

COOTBETCTBEHHO BNOJL OCEi x HU y, €CIIM PacCTOAHUA MEXTY
CUMMETPUYHO pPaCHoOJIOKEHHBIMHM MaKCUMyMaM# BTOpPOIo mnopsjka

paBHBI Ax =60 MM (o ocu x) U Ay=40 MM (1O ocu y).

¥

.
.
.

Puc. 4.34

4.173. IIy4OK PpEHTreHOBCKMX JIy4€ii MagaceT Ha TPEXMEPHYIO
HNPAMOYFOJIbHYIO PElIeTKy, Nepuofbl KoTopoi a, b u c¢. Hampansne-
HUE Mafafoulero ITydYKa COBIAJaeT ¢ HalpaBJIEHUEM, BIOJIb KOTOPOTO
NEpUOA pelleTku paBeH a. HafiTm nHanpasieHus Ha AUGPaKIUOH-
Hble MAaKCUMYMb! U JJIUHBI BOJIH, IIPU KOTOPBIX 3TH MaKCUMYMbI
Oynyt HabGmoparbes.

4.174. Y3kmili ITy4OK PEHTTCHOBCKUX IJIydei majaer mox YIJIOM
CKOJIbXEHUsT « =60,0° Ha €eCTECTBEHHYIO TIPaHb MOHOKpHCTaIJ1a
NaCl, mI0THOCTb KOTOPOro p =2,16 r/cm>. TIpu 3epKanbHOM OTpaxe-
HMM OT 3TOH rpaHu ofpasyerca MaKCMMyM BTOpPOro NOpsiKa.
OnpenenuTs JNUHY BOJHBI M3JIYYEHHS,

4.175. TIy4oKk PpeHTreHOBCKMX Jydeid ¢ A =174 nM mnajgaer Ha
IOBEPXHOCTb MOHOKpPHMCTaJUIa, IOBOPAYMBAIOIIETOCH BOKPYT OCH,
KOTOpasi [apajUielbHA €r0 TMOBEPXHOCTM U MEPHEHAMKYISPHA
HalpaBJICHUIO Hajaloliero my4yka. IIpM STOM HampapJjeHHsT Ha
MaKCMMYMbl BTOPOIO U TPETBLETO HMOPSAKOB OT CUCTEMBI IJIOCKOCTEH,
NapajuieNbHbIX IOBEPXHOCTH MOHOKPHUCTaNNa, 00pa3syloT MEXTy
coboil yron e« =60°, HaifTu COOTBETCTBYIOILICE MEXIUIOCKOCTHOE
paccrostHue.

4.176. IIpu nOPOXOXAEHHM IIy4Ka PEHTTEHOBCKMX JIydeil ¢
A =178 1M d4epe3 nNOMUMKPUCTAIUIMYECKMI oOOpasel; Ha 9KpaHe,
PacnoyioXeHHOM Ha paccroaruu =15 cM ot ofpasia, oGpasyercs
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cucreMa AMGPAKUMOHHBIX Kojyel. ONpenenuTs paguyc CBETIIOrO
KOJIBIIa, COOTBETCTBYIOLLLETO BTOPOMY IMOPSAAKY OTPaXeHUs OT
CHCTEMBI IUIOCKOCTEHM C MEXIUIOCKOCTHBIM pacctosiHueM d =155 nm.

4.4. Monsapnzanus ceera

® T1j10CKOCTh NOAPH3ANMH — TJIOCKOCTb, B XOTOPOH konebercs CBETOBOH BEK-

Top (B).
® [1/10cKOCTb NPOIyCKAaHUs MOJAPH3ATOPA — IUIOCKOCTE, B KOTOPO# koneGaHuA
CBETOBOIO BEKTOpa NPOXoAAT cBobofHo.

® 3akoH Manioca:

I=I,cosy. (443
® CreneHp NoMApH3ailUM CBETA;
P = (L, ~ Toe) Uz * Tocen) = Loud - (44 6)
® 3akon Bpiocrepa:
tgdy=n,/n,. (44 B)

® QGopMyint ®peHend A/ WHTEHCMBHOCTH CBETA, OTPAXKEHHOIO OT TpaHMIlbl
paspena ABYX AMIIEKTPHKOB:

sin? (9, - 0 tg2(0, -0
P it ke 2( 17 %) 1'”=1”__—-——-32( 17%) (441
sin® (8, + 8,) tg® (0, +0,)
rae IJ_ n I" — HMHTECHCHBHOCTH Nnajalollero cBera, Yy KOTOoporo KoJieGaHUd CBETOBOIO

BEKTOPA COOTBCTCTBEHHO MEPNEHAVKYIAPHBlI U Napanicibibl NJIOCKOCTH TNajcHU:A.

® KpucTaumyeckas NJacTHHKa MeXay AByMs nojipusaropamMu P u P’. Ecimn
Yro/l MeX[gy HJIOCKOCTBIO MPOMycKaHus noaspusatopa P u onTudeckoit oceio OO
MJACTHHKH paBeH 45°, TO MHTEHCHMBHOCTb I' cBeTa, nNpolle]Iuero Yepes MnojApusaTop

! s -
P , OKashbIBacTCAd MAKCMMAJLHOM WM MHWUHUMAJBHOW MpPH CIACAYIOUIUX YCJIOBHUAX:

Honapusatopst P u P’ 8=2nk 8=Q2k+1)=n
napajulebHbl I’y = Maxc I'y=vus
CKpelletbl I =vma I =Maxc
3neck 8 =2n(n,-n,)d/A — pasHocTb (a3 MeXRy OObLIKHOBEHHBIM M HEOGBIKHO-

BEHHbIM Jyuamu, k=0,1,2...
® EcTecTBeHHOE M MATHWUTHOE BPalieHHA IUIOCKOCTH MOJAPU3ALNM:

Per =l P = VIH; (44 n)
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Por = @1, Poury = VIH,; (4.4 n)

30ech & — MOCTOSIHHAA BpalleHWsa (44a pacTBopoB « =[aje, rae [a] — yaenbHas
NocTOSIHHAA BpallleHns, ¢ — KOHUEHTPaLUs aKTMBHOIO BeillecTBa), ¥ — nocrosHHasn
Bepae.

4.177. Ilnockasi MOHOXpOMAaTH4eCKas BOJIHA €CTECTBEHHOIO CBETa
C HHTEHCHMBHOCTbIO [, MajaeT HOPMaJjibHO Ha CUCTEMY U3 JBYX
COMpUKACAIOIINXCsl  MONAPONAHBIX nomyrutockocreil.  Ilnmockocru
[POMYCKaHUsl MOJIAPOUIOB B3aMMHO MEPIeH UKy pHbl. M306pasnTh
OpUMEpPHBbI Bua AnQpPakKUUOHHONA KapTUHbI Ha 3KpaHe 3a 3TOW
cucremoii., KakoBa MHTEHCUBHOCTh CBETA B cepefauHe NUGPaKIUOH-
HOM KapTuHbi?

4.178. Ilnockass MOHOXpOMAaTU4eCKas BOJIHA €CTECTBEHHOTO CBETa

C WHTEHCUBHOCTBIO I, Mafia€T HOPMaJIbHO Ha KpYIJIOE OTBEPCTHE,
KOTOpOe TMpefcTaBisieT coboif nepByo 30Hy PpeHensa and TOYKH

nabmoneuns P. Haiitl MHTEHCHMBHOCTh CBETa B TO4Yke P, ecnm
OTBEPCTHE TIEPEKPBITH [IBYMsS OJIMHAKOBBIMM ITOJIAPU3ATOpPaMU,
IUIOCKOCTM TIPONYCKaHUs KOTODPbIX B3aMMHO TNEPIEHIMKYIAPHBL, a
rpaHulla WX pasjesia NPOXOHUT:

a) 10 JuaMeTpy OTBEpCTHsI;

6) MO OKPY)XHOCTH, OTPAHUYMBAIOIICH MEPBYIC MOJIOBUHY 30HBI
Ppenesns. ‘

4.179. JIMHEIHO NOJAPU3OBAHHBIA CBETOBOI IIy4OK MajacT Ha
MoJIsIpU3aTop, BpalfalOUUiics BOKPYr OCH Mydka C  YIVIOBOM
CKOpOCTBIO ® =21 pan/c. HaiiTu CBETOBYIO 3HEPIUIO, TPOXOAALILYIO
4epe3 MoJsIpU3aToOp 3a OAMH ODOpOT, €CM FNOTOK 3HEPIuy B
najamuwem nydke @,=4,0 MBr.

4.180. Ilpyn nageHBUM ECTECTBEHHOTO CBETA HAa HEKOTOpbIi
NOJISIPU3aTOP NPOXOAUT 1, =30% CBETOBOrO IIOTOKA, a 4YEPE3 [Ba

TAKUX MOJIApU3aTopa — n, =13,5%. Haiitn yron ¢ Mexay mrockoc-
TSIMH TIPOIyCKAaHUA 3THUX MOJISIPU3ATOPOB.

4.181. TIy4ok ecTecTBEHHOrO CBE€Ta MAJAET Ha cucremy u3 N =6
NOJIAPU3ATOPOB, IUJIOCKOCTb MPOIYCKAHMSA KaXAOr0 M3 KOTOPbIX
MOBEPHYTA Ha Yron ¢ =30° OTHOCUTENHHO MAOCKOCTM IMPOIYyCKaHUA
Openblyliero nonspusatopa. Kakas 4acTb CBETOBOrO NOTOKa
MPOXOJIUT YEpPE3 3Ty CUCTEMY?

4.182. EctecTBeHHBIN CBET Maja€T HA CUCTEMY U3 TPEX IOCIEA0-
BaTEJIbHO PACIOJIOKEHHBIX OJMHAKOBBIX MOJISIPOMIOB, IMPUUYEM
TJIOCKOCTb MPOMYCKAHUSL CPEJHEr0 MNOJIAPOMAA COCTABIISAET YIOJ
¢ =60° C TJIOCKOCTAMM MPOIMYCKAaHMUS JBYX JIPYTUX TMOJISAPOUIIOB.
Kaxnpiii monsipouyy ofnafgaer MOIVIOLIEHMEM TakuM, 4YTO IIpH
NageHUM Ha HEro JIMHEHHO NONAPU30BAHHOTO CBETa MaKCHMallbHbIi

Ko2(pthuIMEHT nponyckaHus cocrapiser t=0,81. Bo ckonabko pa3s
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YMEHBIIUTC HMHTEHCUBHOCTb CBETa HOCJE [POXOXIEHUA ITOM
cucreMbl?

4.183. CreneHp nossipu3alvd YaCTUYHO MONAPH30OBAHHOIO CBETA
P=0,25., HaiiTu OTHOIUEHNE WHTEHCUBHOCTA MOJISIPU30BAHHOMN
COCTaBJIAIOLLECH 3TOr0 CBEeTa K MHTEHCHMBHOCTH €CTECTBCHHOM
COCTaBJIAIOILEH,

4.184. Y3kuil nmy4OK €CTECTBEHHOTO CBETa NPOXOAUT 4Yepe3 ras u3
ONTUYECKU U3OTPONHBIX MoJeKys. Haiitu creneHb nonApusauuy

CBETA, pPacCessHHOIO MoJ ymiom ¥ x Imyuky.

4.185. Ha nmyTu 4acTUYHO T[IOJISIPU30OBAHHOIO CBETa I1OMECTWIN
nonspusatop. Ilpu moBopore monsapusaropa Ha yroa ¢ =60° u3
TI0JIOKEH U1, COOTBETCTBYIOLLLETO MaKCUMYMY NPOITyCKaHUsl, MHTEH CUB-
HOCTHL NpOIHEnUIero CcBeTa yMmeHbliunacb B 1 =3,0 pasa. Hailtu
CTEleHb MNOJAPU3alMK MNalaloLIEro CBeTa.

4.186. Ha mnyTu €CTECTBEHHOIC Iy4ka CBETa NOMECTUIIM [iBa
HECOBEPILEHHDBIX NOyApu3aropa. OKa3asnoch, 4TO 1PN napaIebHbIX
IJIOCKOCTAX TPOIYCKAHUA NOJAPU3ATOPOR 9Ta CHUCTEMa NpPOMyCKaeT

B 7 =10,0 pas Gosblie cBeTa, YeM HPUA CKPEHIEHHBIX IIJIOCKOCTAX.
Haiitu crenenb Monspu3alMu CBETa, KOTOPYIO CO3[ACT:

a) KaXnbill TONApU3aTOp B OTAEAbLHOCTH,

6) BcA cucteMa NpU NapanielibHbIX IJIOCKOCTAX IIPOITYyCKaHMs
MOJISAPU3ATOPOB.

4.187. TIlokazatb ¢ nomouislo Gopmyn (4.4r), YTO OTpa’KCHHDIA
OT MOBEPXHOCTU AMDJIEKTPUKA CBET OyeT IOJIHOCTBbIO HOJIsiPU30BaH,
€CIIM YroJl majeHuss ¥, yJIOBJIETBOPSET yCJIOBUIO tg ¥, =n, e n —
[OKa3aTeslb MpPEJIOMIIEHUR ausnekrpuka. KakoB mnpu 3TOM  yron
MEXIY OTPaKEHHbIM M IIPEJIOMJICHHBIM JIy4amu?

4.188. JacTuyHO TOJIAPU3OBaAHHBIA CBET NajaeT MoOA  YITIOM
Bproctepa Ha NOBEPXHOCTH M30TPONHOro Amiekrpuka. Haiitu ero
CTENEHb TMOJIApU3aliuM, €CAU  p-4acTb CBETA OTpaxaercs, a
TIPEJIOMJICHHBIA CBET OKa3bIBA€TCH €CTECTBEHHBIM.

4.189. EcrecTBeHHBII CBeT nagaeT IIOJ HEKOTOPbIM YIJIOM Ha
[IOBEPXHOCTb U30TPONHOrO ausnekrpuka. Ilpm 3TOM  p-yacrs
CBETOBOIO IIOTOKA OTpPaXKaeTcs, MMes CTENEHb Honspusanum P,
Haiitu crenenb nonspuszanuu P’ npesiOMIIEHHOIO CBETA.

4.190. EcrectBeHnblit cBer nagaer nop ymioM bBpiocrepa Ha
MOBEPXHOCTb crekina. Halitu ¢ nmomompio ¢opmyn (44 r):

a) KO3(pPULUEHT OTpa>KeHMs;

6) CTencHb NOMAPU3ALMM TIPEJIOMIIEHHOIO CBETA,

4.191. Tlnockuil IMy4OK €CTECTBEHHOrO CBETA € MHTEHCUBHOCTBIO
I, napaer nox yrnom Bprocrepa Ha moBepxHOCTb BOubl, Ilpm 3TOM

p =0,039 cBeTOBOro moToka oOTpaxaercs. HailiTu MHTEHCHBHOCTDL
MPENOMJIIEHHOIO ITy4Ka,
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4192, Ha nosepxHocTh BoAabl moj yrinom bBprocrepa napaer
MY4OK NMJIOCKONOJNISIPU30BAHHOIO cBeTa. Ero miockocTs noisipusaliyy
cocTaBisieT yron ¢ =45° ¢ nmnockocteio irageHus. Haiitu xosgpdu-
LIMEHT OTPAKEHM.

4.193. Y3kuii My4OK €CTECTBEHHOrO
cBeTa namaeT noja yrnom bBprorepa Ha
MOBEPXHOCTh TOJICTOI TUTOCKOMapasiiesib-
HOM npo3zpadHoii niactuHel. [Ipu srom
OT BEPXHE# HOBEPXHOCTH OTpaXxaercs
p =0,080 cperoporo  nortoka.  Haifru
crerneHb OonsipusanuMu  nydkop 1 -—4
(puc. 4.35).

4.194. ¥Y3kuif 1ny4oK IUJIOCKOHOJIAPU3O-

BaHHOTO CBETAa MHTEHCUBHOCTH [, nagaer

1og yrnoM bprcrepa Ha ILIOCKONapali- Puc. 4.35
JIENILHYK) CTEKJISIHYYI0 TUTAacTUHY  (CM.

puc. 4.35) Tak, 4TO €re IUIOCKOCTh NOJIAPU3ALMA NEPNEHAUKYIADHA
nnockoctn nagenus. Hattm ¢ nomoinsio dopmyn (4.4 1) MBTEHCUB-
HOCTb MPOLUIERUIETO Ty4Ka I,.

4195, Y3kuii Ny4OK eCTECTBEHHOIO CBETA MNajaeT Iof YIioMm
Bprocrepa Ha  NJIOCKOTAPAJUICJILHYK)  CTEKJIAHHYIO  TIIACTUHY
(cm. puc. 4.35). Onpenennth ¢ nomoubiw dopmyn (44T) CrencHb
MOAAPU3ALMKY TIPOLIELIETO YePE3 MJIACTUHY CBETOBOTO Iy4ka 4.

4.196. Y3Kkuii Ny4OK €CTECTBEHHOIO CBETAa HNajaerT NOx YIVIOM
Bptocrepa Ha cromy CroneroBa, COCTOSIMYKY H3 N TOJNCTBIX
CTEKJIAMHDBIX TacTuH. Halfitm:

a) CTENnCHb NOJAsIpU3anun P NpOLICAIIErO Iy4Ka;

6) 4emy papuo P npu N=1, 2, 5 n 10

4.197. Onpenenurh ¢ TMOMOIHBLIO Gopmyn (4471) koopduiipent
OTPAKCHUS ECTCCTEEHHOTO CBCTA NPH HOPMANbLHOM [AJeHMP Ha
NOBEPXHOCTL BOJibL.

4.198. Halitn OTHOCHTENBHYIO HOTEPIO CBETOBOIC {10TOKA 3& CYET
OTpaXEHUU TNPU  [POXCHJICHUMH [APAKCHANbHOIO IydKa udepe?
UCHTPUPOBAHHYK CHUCTeMy U3 N =5 CreKNSHHLIX JIMH3, €CHU
KO3(RUMEHT OTpakeHUs Kaxjoi nosepxuHoctu p =40 %. Bropuu-
HBIMM OTPaKEHUsIMU TpeHelpedb.,

4.199. Cier MHTEHCHBHOCTH ) MajgaeT HOPMANbHO HA WICAILHO
IPO3pavYHyl0 nuacTUHKY, Cumrtas, 4T0 KOMPUIMEHT OTpakeHus
KaXIOK TMOBEPXHOCTH €€ p =5,0 %, HAlTH ¢ y4ETOM MHOIOKPaTHbIX
OTpaXeHU! MHTEHCUMBHOCTL I NpoOILeAHIero yepes NuacTuHKy CBETa.

Yemy paBHa OTHOCHTENIBHAs MOrPeLUHOCTb I, HailijilenHas Ge3 yyera
BTOPUYHbIX OTPa’keHUii?
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4200. CeeroBass BOJHA MNafaeT HOpMalnbHO Ha IOBEPXHOCTH
CTE€KJIa, TMOKPBITOTO TOHKMM CJIIOEM MHPO3PavyHOro  BEILECTBA.
[Ipcuebperass BTOPUYHBLIMU OTPAXKEHUAMH, 10Ka3aTh, YTO aMIUIUTY-
bl CBETOBbIX BOJIH, OTPa)X€HHbIX OT ODEMX IMOBEPXHOCTEM TAKOro

cnosi, GyIyT OOMHAKOBBLI TIpU yciioBuu n'=yn, toe n’ m n —
[10Ka3aTeId [PEJIOMIICHUS CJIOsl U CTEKIa.

4201. Ha noBepXHOCTh CTEK/Ia NafaeT ITy4OK ECTECTBEHHOIO
cBera. Yron nmajgenus pased 45°. Haittm ¢ noMoiubio  ¢opmyn
(44r1) creneHb MOIAPU3ALUU!

a) OTPaXEHHOro cBeTa; 6) NPENIOMIIEHHOFO CBETA.

4.202. TTocrpours 1o Twiirency BOJIHOBEIE (PPOHTBLI U HarlpasJie-
HMST pacrpocTpaHeHnsi OOBLIKHOBEHHOIO M HEOOLIKHOBEHHOTO Jyueid
B MOJIOXKUTEJILHOM  OJHOOCHOM  KpHUCTaJjle, ONTU4YECKas OCb
KOTOPOTO:

a) NEPpHEHOAUKYJIApHA IJIOCKOCTU nmagCHA u napanjenbHa
HOBEPXHOCTU KpUCTAJa;

6) JIEXUT B IUIOCKOCTU MajIEHUs] M NapajuieibHa TMOBEPXHOCTU
KPUCTAINa;

B) JIEXHUT B IJIOCKOCTM MAaJeHHUA IOJ YIIIOM 45° K IOBEPXHOCTU
KpHUCTaisia, ¥ CBeT fl1afaeT MCPHEHIAUKYJISAPHO ONTUYECKOH ocH.

4.203. Y3kuii Iy4oK €CTECTBCH-

HOr0 CB€Ta C [JUIMHOW BOJHbI

A =589 HM najlaéT HOPMaAJIBLHO Ha
[IOBEPXHOCTDb I1PpU3MBbI BoynacrtoHa,

o CIICJIAaHHOI U3 UCITAHACKOTO 1LI1AaTa,

KakK 1oka3aHo Ha puc. 4.36. Onru-
HecKMe ocu 00EUX 4acTell npU3Mbl
B3aMMHO TICPNEHRUKYIIsAPHEL. Haii-
TH yTOJl & MEXAY HalpaBICHUSIMU
My4KOB 33 TIpPU3MOIA, €ciau yroJ
6 =30°,
Puc. 4.36 4.204. Kakoii xapakrep nojaspu-
3allMl  WMeeT IUJIOCKash 3JJEKTPO-
MarHuTHasl BOJIHa, NPOEKUUU BekTopa B KOTOpOil Ha ocm x Uy,
MEePHCHANKYIISAPHbIE HAIIPABJIEHUIO €€ PacnpoCTpaHeHus, Onpeess-
IOTCA CIEAYIOLIUMU YPaBHEHUSIMU:

a) E =Ecos(wt-kz), E = Esin(wt-kz);

6) E,=Ecos(wt-kz), E = Ecos(wt-kz+m/[4);

B) E =Ecos(wt-kz), Ey= Ecos(wt-kz+m)?

4205. Ha nyTM 4acTU4HO MOJIIPU30BAHHOTO CBETA [OMECTHUIIN
nonsapusarop. Ilpm mnopopore mnonsgpusatopa OOHAPYKMIIM, HYTO
HaWMEHbLIasg WHTCHCUBHOCTb CBeTa paBHa [,. Ecnm ke nepep
NOJISIpPU3aTOPOM MOMECTUTDL IJIACTUHKY B YETBEPTHb BOJIHBI, ONTHYEC-
Kasg OCb KOTOPOH OpPMEHTHUPOBaHa MNOA YyriaoM 45° K INOCKOCTH
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NPOITYCKaHUA MOJAPU3aTOPa, TO MHTEHCHBHOCTL CBETA 3a MOJIApU3a-
TOPOM CTaHOBUTCA paBHO# nl,, rae n =2,0. Haitu creneHb
MIONAPU3alMU Nafaloilero CBeTa.

4.206. TpebyeTca HM3rOTOBUThL I1apaJUIENIbHYIO ONTHYECKO# OcCH
KBapIIEBYI0 IUIACTUHKY, TOJI{MHA KOTOpO#l He mnpeBblliana Obl
0,50 mm. HaiiTy MakcuManbHYIO TOJIIMHY 3TOW IIJIaCTMHKH, TpH
KOTOpO# JIMHEHHO nousipu3oBaHHbI cBeT ¢ A =589 HM mocne
MPOXOXACHUA €€;

a) KCNBITHIBAET JINIIL HNOBOPOT IJIOCKOCTH NOJIAPU3ALIIM,

f) craHeT MONSAPU3OBAHHBIM IO KpPYTY.

4.207. KBapueByio  IUIACTUHKY, BbIPE3aHHYI0  IapajljleJIbHO
ONITUYECKO! OCH, TOMECTWIU MEXAY JBYMsl CKPEILEHHBIMU TIOJISAPU-
3aTopaMu. YTOJl MEXAY IJIOCKOCTAMMU MPONYCKaHUA NONAPU3ATOPOB
¥ OIITHYECKON OChbI0 MiacTMHKM paBeH 45°. TojuHa MIacTUHKY

d=0,50 mmM. TIpu Kkakux juiMHax BOJAH B uHTepBase 0,50 —
0,60 MKM WHTEHCHMBHOCTb CBETA, IMPOILEAILIEIO Yepe3 3Ty CUCTEMY,
He OyjeT 3aBUCETh OT MOBOPOTa 3ajHero noiusipusatopa? PasHocTh
MoKazaTesel TMPEeJIOMJIEHUsT HEOOBIKHOBEHHOIO M OObIKHOBEHHOIO
Jlydeil B 3TOM MHTEpBajie JUIMH BOJIH CYMUTaTh paBHOW An =0,0090.

4.208. benblii ecTeCTBEHHBII CBET IMajacT Ha CUCTEMY M3 OBYX
CKPELLIEHHbIX  NOJSIpU3aTOPOB, MEXIY KOTOPBIMHM  HAXOAUTCs
KBaplieBas IJIaCTMHKa To/UMHBI 1,50 MM, BbIpe3aHHasl Iapaiieib-
HO onTtuueckoil ocu. OCh NIIACTMHKU COCTaBIsAeT yrom 45° ¢
IJIOCKOCTAMM MPOnyckaHus nonspusatopos. IIpomenmmuii yepes sty
CHCTEMY CBET pa3yiokuwid B criekTp. CKOABKO TEMHBIX noaoc Oyaer
HabmiopaTbecss B MHTepBasie AiiuH BonH 0,55 — 0,66 Mkm? Cuurars,
9YTO B 3TOM MHTEpBajie JJIMH BOJH n, - n, =0,0090.

4.209. Kpucrajuipueckasi MJIaCTMHKA, BbIpE3aHHas IapalselbHO
ONTUYECKON ocK, umeer ToNuiuHy 0,25 MM U CIIyXMT IUIaCTUHKOM
B 4YETBEPTL BOJIHbI fns A =0,53 mxMm. [nA kakux eue JJiMH BOJIH
B 00J1aCTM BHAMMOrO CIleKTpa OHa OyHeT TakXe MJIaCTUHKOH B
4eTBEPTh BOJHBLI?  CYUTaTh, YTO JJIs BCEX [JIMH BOJH BHULUMOTO
cnekrpa n, -n, =0,0090,

4.210. KBapueBass  miacTMHKa,  Bblpe3aHHast  I[1apaJulelIbHO
ONTUYECKON OCH, MOMELLEHA MEXY ABYMSI CKPELIEHHBIMH HOJSIPU-
satopaMu. Ee ontuyeckass ocb cocrapasier yron 45° ¢ MX IJIOCKOC-
TAMY npornyckaHuA. ITpy KakOi MHUHMMAaJbHOR TOJLIUHE MIaCTUH-
KA CBeT ¢ A, =643 HM Oy#eT NPOXOAUThH YEPeE3 3Ty CHCTEMY C
MaKCHMMaJIbHON MHTEHCUBHOCTBIO, a ¢ A, =564 HM CUIJIBHO OCJ1ablieH,
ecnu n, - n, =0,0090?

4.211. Mexny NByMs CKpEIi€HHBIMU MOJISPU3ATOPAMU IOMECTUIIH
KBapUEeBbIA KJIMH C npenoMigioniuM yrom 6 =3,5°. Onruyeckasi
OChb KJIMHA MNapajuiejibHa €ro pebpy W cocraBisier yron 45° c
IJIOCKOCTAMU  MpoNnyckaHusa nonapusatopoB. [lpu npoxoxpenuu
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yepes CUCTEMY CBETa ¢ A =550 HM HaGimonaoT MHTEPGEPEHIIMOHHDIE
nosiochl. IllupuHa kaxmod mnomocel Ax=1,0 MM. HaidTu pasHOCTH
r,-n, KBapua /il YKa3aHHOW IJIMHBI BOJIHBI.

4212. MOHOXpOMAaTHYECKHi CBET MHTEHCHUBHOCTH I, nojsipu3o-
BaHHLIN B IUIOCKOCTM P, MajaeT HOPMAJIIbHO HA KPUCTAJIMYECKYIO
IUIACTUHKY, BBIPE3AHHYIO [apaJUICIbHO ONTUYECKOH oOcu. Yron
Mexgy P u 31Oif OChio paBeH 45°. 3a IJIaCTUHKON pacroyoXeH
NoJIApM3aTOp, IUIOCKOCTh TMPOMyCKaHMs Kotoporo P’. Haiitu
MHTEHCUBHOCTL CBETA 3a MOJAPU3ATOPOM, €CIU IJIACTUHKA BHOCUT
pasHocTe ¢a3 & Mexnxy OOBIKHOBEHHBIM M HEOOLIKHOBEHHBIM
Jnydamu. PacCMOTpeTh CiTydau:

a) P'|P; 6) P'LP.

4.213. MoHOXpOMAaTUYECKNI TOJAPU3OBaHHbIN [0 KpYry CBET
Maffa€T HOPMAaNbHO HAa KPUCTAJLINYECKYIO TUIACTUMHKY, BbLIPE3aHHYIO
mapajIeNIbHO ONTUYECKOW OCcH. 3a MIAaCTUHKON HaXOAUTCA MOJIApU-
3aTOp, IJIOCKOCTh TIPOMYCKAaHUA KOTOPOro COCTapiseT Yroa ¢ <
OTMTHYECKO# OCblo rytacTUHKM. ITokazaTh, 4T0 MHTEHCUBHOCTE CBETA,
TIpoLIenInero 3ty cucreMy, I« (1 +sin2¢ sind), 8 — pas”octs das
MeXay OOBIKHOBEHHBIM M HEOOBLIKHOBCHHBIM JIydaMH, BHOCHMas
TJTACTUHKOIM, ' '

4214, Kak ¢ MOMOLIBK MOJSIPMOAA M IUIAaCTMHKU B YETBEPTH
BOJIHBI, U3TOTOBJIEHHOW M3 MOJNOKUTEIBHOTO OJHOOCHOTO KpUCTania
(n,>n,), OTIINYNTL!

a) CBET NEBO- OT IPABOIOJISIPU3OBAHHOIO TIO KPYTY,

§) ecreCTBeHHBIA CBET OT IIOJISIPU3OBAHHOTO IO KPyry U OT
CMECH €CTECTBEHHOIO CBETa ¢ MONAPU30BAHHLIM MO Kpyry?

4,215, CeT ¢ MIMHONA BOJIHBI
A Tlajaer Ha CMCTEMY M3 CKpe-
LIeHHbIX noaspu3aropa IT wu
aHanu3aropa A, MEXIY KOTOPbIMU
HAX0AMTCA KOMIeHcaTop babune K

(puc. 437). O” cocrouTt u3 ABYX
KBapLEBbIX KIMHBEB, ONTHYeCKasd
OCb OAHOIO M3 KOTOPbIX Napas-
nenbHa pebpy KiuHa, Apyroro —

T n

1

—— e e e
AU S —————

J : nepneHauKynapaa emy. ITnockocru
77 0 A A MPOINYCKaHUA  NOJIAPH3aTOpa H
Puc. 437 aHaNU3aTopa COCTABIAIT yron 45°

C ONITHYECCKUMU OCAMU KOMIIEHCA-
TOpa. M3BECTHBI TaKXe NPEeSIOMIAIOIIMIA yron O KiuHbeB (6 << 1)
¥ PasHOCTb MOKa3aTesIel TMpesiomieHus Ksapua n,-n . Ilpu

BBE[ICHUM MCCIIEAYEMOr0 ABynpesoMisoniero obpasya O  (ero
ONTHYECKasA OCb OPMEHTHPOBAHA TaK, KaK IIOKAa3aHO Ha PUCYHKE)
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HaOJoaeMple MHTEPPEPEHIMOHHDIE TOJIOCHI CABHHYIMCh BBEPX Ha
dx mm. Haiitu:

a) LUMPHHY WHTEP(EPEHLMOHHON MOJIOChI AX;

0) BENIMYMHY M 3HAK ONTHYECKOH Pa3HOCTH XO[a OObIKHOBEHHOTO
1 HEOOBIKHOBEHHOIO Jaydeit B obpasue O.

4216. Ilnockas MOHOXpOMAaTHMYECKasl CBETOBas BOJIHA WHTCHCHB-
HOCTM I, majaeT HOpPMaJjIbHO Ha MPO3PayHbIi QUCK U3 ONTHYECKU
AKTUBHOTO BEILIECTBA, KOTOPbIfi TEPEKPHIBAET MONTOPbI 30HBI
OpeHens s To4kM HabmopeHuss P M NOBOpavMBaeT IIJIOCKOCTh
nonsapusanuu Ha 90°, TIpeneGperas OTpaXXeHUAMU U HOITIOIEHUEM,
HAWT WHTCHCUBHOCTb CBETa B TO4YKe P.

4.217. BbIYUCAUTL C TIOMOHIBLIO TabMMI] MPUIIOXKEHMA PA3HOCTb
rnoka3sarTesieif MpeNOMIJIEHUST KBapua AjA MpaBo- M JIEBOMOJIAPH30-

BAHHOIQ IO Kpyry cBera ¢ A =590 HM.

4.218. [1710CKOMNOJNISIpU30OBAHHBINR CBET
¢ A =059 MKM najgaeT Ha TpPEXrpaHHYIO
kBapuesylo npusmy I7 (puc. 438) ¢
nperoMiasiioliuM yrom 0 =30°. B npu-
3M€ CBET PacHpOCTPaHAETCS BHAONb ONTH-
4eCckOfl  OCH, HamnpaplIeHHE KOTOpOI
[OKa3aHOo IUTPUXOBKOH. 3a ronsipusato-
poM P HaOmIONAIOT CHCTEMY CBETJILIX H
TEMHBIX  MHOJIOC, IUMPUHA  KOTOPbIX
Ax=142 mMm. HaiiTu MNOCTOAHHYIO Bpa-
HIEHNS KBapla, a TaKXE XapakKrep pac-
IIpEAesICHUs] MHTEHCHMBHOCTH CBeTa 3a
NOJIIPU3aTOPOM.

4219. EcrecTBeHHBI cBeT ¢ A =656 HM IafaeT Ha CUCTEMY M3
IBYX CKPCLLEHHBIX [MOJIAPU3ATOPOB, MEXAY KOTOPbIMU HaXOIOUTCsH
KBaplLeBad IUJIACTUHKA, BbIpe3aHHas NEPHEHAWKYISPHO ONTHYECKOMR
ocH. I1pu kakOif MUHUMAJIBHON TONMIIMHE MJIACTUHKM cUCTEMa Oyner
nponyckatb n =0,30 cBETOBOro mnoroka? ,

4220. CBer NPOXONMT 4YEpPE3 CUCTEMY U3 JBYX CKPEIIEHHBIX
NMOJISIPU3ATOPOB, -"MEXAY KOTOPbIMHM  pPacCIOJIOXKEHa  KBapLeBas
IUTACTUHKA, BBIpE3aHHaAs NEPHNEHOMKYNAPHO OnTH4ecKoil ocu. Ilpu
KaKoif MHUHUMAJILHOW TOJILLIMHE MIIACTHHKU CBET ¢ A, =436 HM Oypner

TIOJIHOCTBIO 33JIEPXKUBATBCS CMCTEMOM, a C A, =497 HM HPOITyCKAaTbCs
HanonoBUHY?

. 4221, TInockonosnsapu3oBaHHbIL cBeT ¢ A =589 HM mnpoxogut
BAOAL OCHM UMJIMHAPUYECKOrO CTEKJISTHHOIO COCy[a, 3afOJIHEHHOro
ClIerka 3aMyTHEHHbIM PacTBOpPOM caxapa ¢ kKOoHuedTpanued 500 r/n.
lpu wabmonennu cGoKy BuaHa cUCTeMa BHHTOOGpPa3HBIX TOJIOC,
NpryeM pacCTOSIHUE MEXAY COCEAHMMHM TEMHBIMM TIOJIOCAMHU BAIOJIb

Y

Y

Puc. 4.38
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ocu paBHO 50 cM. OOBACHUTL BOSHMKHOBEHHE II0JIOC M ONPEAEIUTD

YHENIBHYIO NOCTOSTHHYIO BPALLUEHUsl pacTsopa.
4222, Aueiiky Keppa noMectTunu Mexpmy ABYMsl CKpPELIEHHBIMU

MoJisipU3aTOpaMM TaK, YTO HAlPaBJIEHME 3JIEKTpUyecKoro mons E
B KOHjeHcaTope o6pasyer yron 45° ¢ IUIOCKOCTAMHM IIPONYCKaHUA
nonsipusatopoB. Konpgencatop umeer ayvey I =100 MM M 3alOJIHEH
HUTpOOeH30MI0M. Yepe3 cucTeMy NpPOXOAMUT CBET ¢ A =0,50 MKM.
VIMes B BMAY, YTO B HaHHOM ciydaec nocrosHHass Keppa B-=
=22 -10%cM/B?, onpenenuTs:

a) MHHMMAQJIbHYIO HallPSXKEHHOCTb JJIEKTPUYECKoro monst E B
KOHJIEHCATOpe, IpU KOTOPO HHTEHCUBHOCTL CBETa, MPOLUERIIETO
yepes 3Ty CUCTEMy, HE Oymer 3aBUCETh OT IIOBOPOTa 3aJHETO

MOJISAPH3ATOPA;
f) 'yucmo mpepblBaHMIT cBeTa B 1€, €CM HAa KOHIEHCATOD

nogaTs CHHYCOMJAJIBHOE HAaIpsKeHHe ¢ dacroroit v =10 MI'm u
aMIUIMTYAHBIM 3HaYE€HUEM HanpsukeHHoctd E, =50 kB/cm.

IT pum™MewuaHn u e IlocroguHoit Keppa HaswsiBator ko3¢ du-
nuent B B ¢opmyne n, -n, =BLE?,

4.223. MOHOXpOMATUYECKUA IJIOCKONIONSAPU3OBAHHBIA CBET K
KpPYTOBOIf 4acCTOTOi ® IPOXOMMUT YEPE3 BELIECTBO BAONBb OLHOPOIHO-

0 MAarHUTHOIO MNOJIA C HanpspkeHHOCTblor H. Haiitu pa3HOCTH
[oKa3aTesyeil NMpesIOMIICHUs JJIS NPAaBO- U JIEBOIOJISIPU30OBAHHBIX [10
KpYTy KOMIIOHEHT CBETOBOIO Iy4yKa, €CJiM TIOCTOssHHas  Bepme

pasHa V.
4.224, Hexkoropoe BEHIECTBO IIOMECTHAM B NPONOJILHOE MarHuT-
HOE€ MOJIE COJIEHOM[A, PACIOJIOKEHHOTO MEXXY JBYMsS MOJAPHU3ATO-

pamu. JInuHa 1py6km ¢ BermecteoM ! =30 cM. HaifTm mOCTOSHHYIO
Bepne, ecnm 1mpu  HanpsbkeHHoctH nona  H =565 kA/M  yron
TIOBOPOTa IUIOCKOCTH MOJNsApu3anuu @, =+5°10' npma  opHoro
HafpaBJieHUs 10N ¥ @, =3° 20’ g NPOTUBOIIONOXKHOIO HAINpaBile-

HHUA HOJIA,
H

———

l

Puc. 4.39

4.225. Y3kHii Ty4OK IUIOCKONONSAPU3OBAHHOTO CBETA IIPOXOIUT
Yepe3 MPaBOBpAILAIONIEe NOJIOKUTENBHOE BEIIECTBO, HAaXOAHIEEcs
B MPOACIbHOM MAarHUTHOM IOJl€, KaK IMOKa3aHO Ha puc. 4.39,



Haiitn yros, Ha KOTOPBI IMOBEPHETCS IJIOCKOCTh IOJIAPU3ALMH
BBILIEANIETO ITy4Ka, €CIM JUIMHA TPYOKM C BEI|eCTBOM paBHa !, ero
MOCTOsIHHAS BpallleHUs &, MOCTOsIHHas Beppe V M HalpsuKeHHOCTb

MarHuTHoro nons H.

4226, Tpyoka ¢ OenszonomM panuebl [=26CM HaXOOUTCA B
MPOROJILHOM MAIrHMTHOM [OJIE COJIEHOUJIA, PACIIOJIOKEHHOTO MEXTY
IBYMS TIOJISIpU3aTOPaMM. YTONI MEXTAY IUIOCKOCTSMM IIPOITYCKAHUs
MONAPU3ATOPOB paBeH 45°. HalTh MMHUMAaJBHYIO HaNpPSKEHHOCTH
MarHUTHOIO TIOJIsl, MPHU KOTOPOM CBET ¢ JJIMHOI BOJNHBI 589 HM
OyoeT NpOXOQUThL HEPE3 3Ty CUCTEMY TOJILKO B OJHOM HalpaBICHUH
(ontuyeckuii BeHTMNb). Kak Oymer BectM cebs 3TOT ONTHYECKMIA
BEHTUJIb, €CJIM M3MCECHUTh HalpaBJICHUE JaHHOIO MAarHUTHOTO IOJIs
Ha TPOTHUBOMOJIOKHOE?

4227. OnpbIT MOKa3bIBaeT, 4TO TeENy, OOIy4aeMOMY MNONSIPU30-
BaHHBIM II0 KpPYTy CBETOM, COOOII[AaeTCA BpallaTE/IbHbIE MOMEHT
(>tpdexr CapoBckoro). ITO CBSI3aHO C TEM, YTO JaHHBIA CBET
o0yaaeT MOMEHTOM HMITYJIbCa, IUIOTHOCTH IIOTOKa KOTOPOro B
BakyyMe M=I[w, tme I - HHTEHCUBHOCTb CBETA, ® — €I0
Kpyropast yacrora Kojebanuil. ITyCcTb NONAPM3OBAHHBIN MO KPyry
CBET C J[JIMHOK BONHBI A =0,70 MKM maja€T HOPMAaJIBHO Ha
ONHOPOAHBIA YEPHBINA OMCK Macchl m = 0,70 MKM ITala€T HOPMaJIbHO
Ha OJHOPOIHBINA 4YEPHbIA AUCK Maccbl m =10 MI, KOTOpBLA MOXET
cBODOAHO BpaliaTbCA BOKPYT cBoeit ocu., Yepe3 CKOJIBKO BpeMeEHN
€ro YIJIoBasi CKOPOCTb CTaHET g, =1,0 pan/c, ecnu I=10 Br/cm*?

4.5. Incnepcusi M NOINOUIEHHE CBETa

® CoriacHO 3IEeMEHTAPHON TEOPUU JUCTIEPCUI JUEKTPUIECKAs IPOHNLLAEMOCTD
BElEeCTBa:
2
n.e‘fme
3 0
¢=1+§:—_ (4.5 a)

2 2’
W = @

Ile ny — KOHLEHTPauus 3MEKTPOHOB C COGCTBEHHOMN 4acTOTON ®g,.

® Caasb MEXAY NOKa3aTeJIeM MpeIOMJIeHUA H nuaﬂempmecxoifl IIpoHHKLIae-
MOCTLIO BellecTBa:

n=ye. (4.56)
® (asoBas v M rpynnoBas ¥ CKOPOCTH:
v=wlk, u-=dowldk. (458)
® dopmyna Pases:
u=v-2AdvfdL. 4S5
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® 3akoH 0CjaGiAeHNA Y3KONO NMyYKa 37EKTPOMArHMTHOIO H3JyYeHMs:
I=ILexp(-pd), @5

e p=x+x'; p,x,x’ — JnHeliHble nokasarein ocaableHnd, NOIVIOLIEHNs U
paccesiuus.

4.228. OnexkTpoMarHMTHas BOJIHA C 4acTOTOH ® pacIpOCTpaHser-
¢ B paspexeHHO# ma3me. Koxnenrpanysa cBoOOZHBIX 3EKTPOHOB
B mnasMe paBHa n,. IIpeneOperas B3auMOJECTBUEM BOJHBI C
WOHAMM MNa3Mbl, HATH 3aBUCHUMOCTD!

a) AUINEKTPUYECKOIT MPOHUIAEMOCTH IIa3Mbl OT YaCTOTHI;

6) ¢da30BOif CKOPOCTH OT JNNMHBI BOJIHBI A B IUIa3Me.

4229, Haittm KOHIIEHTPAIMiO CBOGOMHBIX 3JIEKTPOHOB MOHO-
ctephl, ecnu ISt paJMoOBONH ¢ YacToToif v =100 MI'y ee mokasa-
TENL npenomieHus n =090,

4230. IMea B BUAY, UTO IJIS JOCTATOYHO >KECTKUX PEHTICHOB-
CKUX JIydeil 3JIEKTPOHBI BellleCTBA MOXKHO CYUTATh CBOOOSHBLIMH,
OINPENENUTb, HAa CKOJbKO OTJIMYAETCA OT EAMHMILI IIOKa3aTellb
npenomiacHua rpaduTa AN PEHTICHOBCKUX JYYER C JUIMHOR BOJIHBI
B Bakyyme A =50 M.

4.231. DnekTpoH, Ha KOTOPBbIA AEHCTBYCT KBAa3UYIpyras cujia kx
“ "cuina TpeHusA" Y%, HAXOHMUTCA B IOJI€ 3JIEKTPOMarHUTHOIO
N3ITydeHUsl. JJNEKTpUUecKasi COCTABJISIIONLIAs TIOJIE MEHSIETCA  BO
BpEMEHM 110 3aKOHY E = E,cos wt. [Ipenebperas AedCTBUEM MarHuT-
HON COCTaBIAIOLICH MOJNA, HaAWTH:

a) ypaBHEHHe RBI)KEHUA 3JIEKTPOHA;

6) CPEHHIOI0 MOIIHOCTB, IIOIVIOIIAEMYIO 3JIEKTPOHOM; YacrToTy,
Nnpu KOTOpoi#i OHa OyAer MaKcMMallbHa; BBIpaXKEHUE A MakcH-
MAaJILHO cpefHeil MOLIHOCTH.

4232. B pane ciydaeB JAMINEKTPUYECKAs TMPOHHULIAEMOCTb
BCILECTBA OKAa3bIBACTCA BEJIMYMHON KOMIINIEKCHOH MIIM OTPMIATEIIb-
HOM M mnokasaTesb NPENIOMIJICHUA — COOTBETCTBEHHO KOMIIICKCHBIM
(n’ =n+ix). Hanucatb mns 3THUX CJIy4acB yPaBHEHHE IUIOCKOH
BOJIHBI M BBIACHUTb (U3MYECKUA CMEBICJI TaKMX MOKa3zaTesei
NPENOMIICHUS.

4.233. Ilpu 30HAMPOBAHMM Pa3PEXEHHOM TUIA3MBI PaIHOBOJIHAMM
Pa3NUYHBIX YacTOT OOHAPYKEHO, YTO PagHUOBOJIHBI C YacTOTaMH
v < v, =400 MI'y, He nnpoxogaT yepe3 mwiasmy. Hailtu KoHUEHTpanuio
CBOGOIHBIX 3MEKTPOHOB B ITOM ILIa3MeE,

4234. Mcxona u3 onpefesieHus rPpyNoBoi ckopocty u =dw/dk,
nosyauTs dopmyny Panes (4.5r1). ITokaszaTb Takxke, 410 3HAYECHHE
u BONMM3M A =1’ paBHO OTpPE3Ky u’, OTCEKAEMOMY KAacaTEeJIbBHOW K
KpuBOif v (1) B Touke A’ (puc. 4.40).
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4235, HailtTh  3aBUCHMOCTH

MexXEy rpynnosoif u ¥ ¢a3oBoil v
CKOPOCTAMM JUJIA CIIERYIOLLMX 3aKC- /
HOB JHCIIEPCHUU:
a) v 1/yA; 6)uvesk; B)Le1/vE, (
e A,k M v — JJMHA BOJHbL, g’
BOJIHOBOE€ 4HCJIO ¥ YacToTa,

4236. B nekoropoit  cpene

CBA3bE MEXTY Ipynnosoi u ¢aizo- 4 A
BOM CKOPOCTAMU 3MEKTPOMATHMUT-
HOIl BOJIHBI HMEET BHJ 4U =C2,
e ¢ — CKOpPOCTB CBET2 B BaKyy-
me, HalfTy 3aBHCUMOCTb AUSJIEKTPHYECKON TIPOHUMIIAEMOCTH ITOH
cpefbl OT YacTOThl BOMHBL  £(w]).

4.237. Tlokaszareiib MPEAOMJIEHMA CEPOYTREPGHAZ INA CBETa ¢
mimaaMu Boan 509, 534 u 58S am paBen coorsercrBenHO 1,647,
1,640 v 1,630. Borancnuth §az20By10 ¥ PYINOBYR CKOPOCTH CBETA
BONMM3HU A =534 Hm,

4.238. TLiocku#l ¢BETOBOHM MMIYILC PaclipOCTPaHACTCA B Cpefe,
rae ¢azoBad CKOPOCTE JMHEHHO 3aBUCUT OT JNIUHBI BOJIHBI KAk
v=a+bA, a 1 b - HEKOTOPBIC TOIOXUTENBLHLIE [OCTOAHHDIE,
TMokazath, 4T0 B TAakol cpepe (popMa NPOHIBOIBHOTO CRETCBOID
HMIYbCAa GYHET BOCCTAHABIUBATBHCA YEPE3 (IPOMEXKYTOK BPEMEHN
t=1/b.

4.239, IIy4ok eCTeCTBEHHOIO CBeTa MHTECHCMBHOCTH I, JajlaeT Ha
CHUCTEMY U3 IBYX CKDCIICHHBIX [OJIAPU3ATOPOB, MEXIY KOTOPbiMHE
HaXOMMUTCst TPYOKa ¢ OHNTHMYCCKYA HEAKTUBHRIM - PACTBOPOM B
NPOAONBHOM MAarHUTHGM moene HanpsukeHuocty H, Inuua tpyhvu
!, nuuedHbIA I1TOKA3aTeNb [OIMOIEHUST PACTBOPA ¥ U IOCTOAHHAN
Bepae V. Ilpenebperast OTpaxeHUsIMYA, HaUTH MHTCHCHUBHOCTE CBETA,
HPOILEAWIEI0 4EPE3 ITY CUCTEMY.

4240. Inockad MOHOXpPOMATHYECKAst CEBETOBAas BOJIHA WHTEHCUB-
HOCTH [, Mafgaet HOPMAILHC HA [UIACTUHKY TOMIUMHLL d ¢
MUHENHBIM TI0KA3aTeIeM nomiomeHus » . KodxpuuuenT oTpaxensn
KaXI0il IMOBEPXHOCTH [INACTUHKU pamseH p. HaliTH MHTEHMCHMBHOCTH
MPOHIEIIETO CBETA:

a) npeHebperas BTOPUYHBIMU OTPaXKEHUAMU,

6) y4HTBHIBASE MHOIOKPATHBIE OTPAXKEHUA.

4.241, 13 HexOTOpPOTO BEILECTBA M3ITOTOBMIIHA [BE TUIACTUHKU;
OHHYy TONMUMHBL d; = 3,8 MM, 1pyryi0 TomuMusl d, =9,0 MmM. Beenst
NI00YEPENHO 3TH IUIACTUHKHA B My4OK MOHOXPOMATHYECKOTO CBETA,
OGHapY>XKMJIM, UTO MEPBas ITACTUHKA HPOMycKaeT T, = 0,84 CBETOBOFO

Up

P r

Puc. 4.40
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M0TOKa, a BTOpas T, =0,70. HaiiTu nuHeiHbIA MOKa3aTelb NOMIOLIE-
HUA 3TOoro BeuiecrBa. CeeT majgaeT HOpPMajbHO. BTOPUYHBIMU
OTpaXCHUAMU IIpeHeOpeYb.

4,242, CseToBOif MY4YOK TMIPOXOAMT depe3 cromy Hu3 N=35
OAUHAKOBBIX IJIACTHHOK, Kaxkgas Toauuubt I =5,0 mMm. Kosppunn-

eHT OTpakeHMsl Kaxnoil mnosepxHoctu p =0,050. OtHOolEHHE
WHTEHCHBHOCTH CBETa, TIPOLLEMIIEN0 4Yepe3 3Ty CHCTEMY, K HMHTEH-

CMBHOCTH majatoriero cgsera t =055, TIpenebperasd BTOpUYHBIMU
OTPaKEHUAMHU, ONpPENENNTh JIMHEHHbIA TNOKa3aTelb IOMMOLICHUA
JAHHOIO CTEKJa,

4243, Cper mnajgaeT HOPMAJbBHO Ha [IOBEPXHOCTbL IUIACTHHBI

ronuuHael /. TIokaszaTesib MNOMJIOILEHHMA BELIECTBA IIJIACTHHDI
JIVHEITHO M3MEHAECTCA BAOJL HOPMalM K €€ NOBEPXHOCTH OT x, J10
%,. KoappuumMeHT OTpaKEHHUs KaXIOH MOBEPXHOCTH IUIACTUHBI P

Ilpenebperass BTOPUYHBIMM OTPKEHMAMM, HailTm ko3pDULNEHT
MPOIYCKaHUA INaCTHAHbI.

4.244. Tlyyox cBeTa MHTEHCHBHOCTM I, TaflaeT HOpMalbHO Ha
Mpo3pavyHyl0 IJIACTUHKY TONUMHBL [. TIydOK COREpXKUT BCE OJIMHDBI
BONIH B [ualla3OHE OT }‘1 o A2 OIMHAKOBOM CIEKTpaJibHOMN

MHTEHCUBHOCTU. HalTH  MHTEHCUBHOCTL HNPOLUEALIEro  yepes
MJIaCTUHKY IIy4Ka, €CJIM B 3TOM [Mana3oHe AJIMH BOJIH MOKasaTesb

NOMIIOLEHNSL JINHEHHO 3aBUCUT-OT A B IpPEAENax OT %y A0 %, U
KO3 PUIUEHT OTpaXK€HUA KaKHOii MOBEpXHOCTU paBeH p. Bropuy-
HBIMU OTPAXXCHUSIMK INpeHeOpeyb.

4,245, CBeTopUIBTPOM SABJACTCA IJIACTUHKA TOJIIUMHbL d ¢
JIVHEHHBbIM TIOKA3aTeJIeM TOIVIOILCHUs, 3aBUCAINUM OT JJIUHBI
BOJIHBI A KakK % = (1 —A/AO)Z, me ¢ 4 A, — nocrosHHbie, Haiitu
HWIMPUHY NOJIOCHI HOpoIyckaHua AA 310ro cBetounabTpa, HpHU
KOTOpoit ocsabrieHusi CBeTa Ha Kpadx MOJIOCkl B 1 pa3 Oosblue,
yeM 11pu Ay, KosdpdunueHdt oTpaxeHus NOBEPXHOCTEH CuUUTATh
OIMHAKOBbIM JUIA BCEX JUIMH BOJH. BTOpUYHBIMU OTpa*KeHUAMMH

npenebdpeys.
4.246. TodeuHblii  H3OTPONHBI  MCTOYHMK,  HCIYCKAIOLIMI

CBETOBOM MOTOK @, HaxoguTCA B LEHTpe cepUUecKoro Cros
BELIECTBA, BHYTPEHHUII PajMyC KOTOPOrO 4, HapyXHblil b. JTuneii-
HBI NOKa3aTesib IOIVIOLIEHUA BELUECTBA %, KOMPPHIMEHT OTpaxke-

Hua nosepxHocreil p. IlpeHebperas BTOPUYHBIMU OTPAKECHUSAMU,
HaliTW MHTEHCUMBHOCTb CBE€Ta Ha BbIXOJE M3 3TOTO CJIOs.

4.247. Bo CKONbKO pa3 YMEHLIINTCA WHTEHCUBHOCTB Y3KOrO
My4Ka PEHTTCHOBCKOTO M3JIYYEHUA C MJIMHOA BOJNHBI 20 nM npu

MPOXOXAECHUHW CBUHIOBON MJIaCTUHKM TONIIMHBL d =1,0 MM, ecnu
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MacCCOBBIA ITOKa3aTesib OCHabNeHust s JlaHHOPl JUIHHBI BOJIHbI
p/p =3,6 cm?/1?

4248. Y3KkMii My4OK PEHTTCHOBCKOTO M3JIy4E€HUs € AJIMHOI BOJIHDBI
6211M NPOXOAUT YEPE3 alllOMUHUEBbIH 3KpaH TONILUHbBI 2,6 CM.
Kakoil TONIMHBI CBUHLOBBIA 3KpaH OyaeT ocnabnaTh HaHHbIA
IMy4OK B TakKOH »xe creneHn? MaccoBbl€ MokasaTenu ocnabneHus
aNIOMUHUA U CBHHIA IJIsl 3TOTO MU3JIyYEHUs PaBHBI COOTBETCTBEHHO
348 u 72,0 cM?/r.

4.249. HaiiTu pand adOMUHHAA TOJMIAHY CJIOA  HOJOBUHHOTO
ocnabjieHUsi Y3KOro IIy4Ka MOHOXPOMATHYECKOIO PEHTICHOBCKO-
IO  W3NY4YEeHUsi, €CJIM  MaccoBbi  [OKasaTelib  ocinableHus
p/p =0,32 cM?/r.

4.250. CkONbKO CNOEB HOJIOBUHHOIO OCNablieHUsi B IIIaCTUHKE,
KOTOpasi YMEHbIIIaeT MHTEHCHBHOCTb Y3KOIO IIyYKa PEHTICHOBCKOTO

u3nyd4eHus B n =50 pas?
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YacTtb §

KBAHTOBASI ®HU3HKA

5.1. Kopuyckynapusie cBoiicTB2 3/1€KTPOMAarHMTHOIO M3TyYeHUA

® Jhiepma 1 UMIYihe (oTOHA!
e =how, p=hojec. (S.1la)

® (dopmyna DitHwreiina aas potosddexra:

ho =A+mo}[2. (5.16)
® KoMNTOHOBCKOE CMEUIeHNEe [UIMHbLI BOJHbI
Al =2c(1-cost), (5.1B)
e Ag=2nh/mc — KOMITOHGBCKAA [IMHA BOJHbL 1acTUIIbI.

5.1. Toyeynwlii WM3OTPOIHBIA WCTOYHUK MCIYCKAET CBET C
A =589 um. Ero ceerosag momupocts P =10 Br. Haiitu:
a) CPefHII0 MIOTHOCTL MOTOKa (POTOHOB Ha PACCTOAHMU 1=

=20M OT UCTOYHHUKA;

0) paccrosiHMe OT MCTOYHHKAa AO TOYKHU, [[E€ CPEAHAA KOHIICH-

Tpauus $oToHOoB n =100 cMm 3,

5.2. Beruucnuth uMMIynbebl (B equHunax 3B/c, ¢ - ckopoctb
csera) doronos ¢ prudamu Boau 0,50 mkm, 0,25 uM u 4,0 nm,

53. Ilpn kakoit pnuHe BOJNHbI (POTOHA €r0 MMIIYJILC paBeH
MMITYJIBCY SJICKTPOHA ¢ KMHETHYecKoit aneprueit K =0,30 M>B?

5.4. HaiiTu CcKOpOCTB 3JIEKTPOHA, IIPU KOTOPOMl €r0 KMMILYJIbC
paBed uMIyJbecy hoToHa ¢ A =5,0 oM.

5.5. ITokasaTb c IOMOILIBIO KOPITYCKYJISPHBIX NPEACTABIECHMI, UTO
MMIIYJILC, [IEPEHOCHMBI B €IMHUIY BPEMEHU NJIOCKUM CBETOBLIM
MOTOKOM, HE 3aBUCHUT OT €r0 CIIEKTPaNIBHOIO COCTaBa, a OIpEeReiseT-
Csl TOJILKO TOTOKOM 3Heprun @,.

5.6. Jlazep w3nmyunn B uMIyAbCe JuIMTeNbHOCTH T =0,13 Mc
Oy40K cBeTa ¢ 3Heprueil E =10 JIxx. Haittu cpenHee paBnenme
TaKOTO CBETOBOIO MMIIYJIbCa, €CIIH €10 C(PpOKyCHPOBATh B MATHRILIKO
nuamerpa d =10 MKM Ha MOBEPXHOCTH ¢ KO3(PUIUEHTOM OTpaxe-
HuA p =0,50.
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5.7. Kopotknii mMmmynnc cpeta ¢ 3Heprueit E =75 [x B Buie
Y3KOTO TOYTU MapajIe]IbHOIC IIy4yka TMafacT Ha 3epKajlbHYI0
IJIACTUHKY ¢ k03¢(duiiueHToM oTtpaxkeHus p =0,60. Yron naneHus
# =30°. OnpeaesuTh C NOMOLIbIO KOPIYCKYJIAPHBIX NpPeNCTaBNeHUIN
HMITYJIbC, TEpEeaHHbIil NIIaCTUHKE.

5.8. TInockass cBeroBas BOJHA HMHTEHCHUBHOCTH [I=0,20 BT/CM2
MaflaeT Ha IJIOCKYIO 3EPKaJbHYI0 MNOBEPXHOCTb € KO3PPHULIUEHTOM
orpaxenust p =0,8. Yron magenusa ¢ =45°. Onpegenuts ¢ 1o-
MOIIBIO KOPITYCKYJISIDHBIX TPEACTABIEHUI 3Ha4eHUE HOPMaJibHOr(
JaBJICHUSI, KOTOPOE OKa3LIBAET CBET Ha 3TY [OBEPXHOCTD.

58.9. Tlnockast cBeTOBasi BoJiHa HMHTeHcMBHOocTH 1=0,70 BT/CM2
ocpemjaer wap ¢ abCONMOTHO 3epKajbHOW NOBEPXHOCTBIO. Pajpuyc
mapa R=5,0cMm. HaliTu ¢ NOMOLULK KOPITYCKYJIAPHBIX HpencTaB-
JIEeHUi CUJIy CBETOBOrO JARJIEHUA, UCHBITBIBAEMYIO ILApPOM.

5.10. Ha ocu kpymioit abCcosIlOTHOHW 3€pKaJIbHOW NJacCTUHKU
HaXOAUTCsl TOYEdHBbII W30TPONHBIA MCTOYHMK, CBETOBAsd MOLLHOCTh
Koroporo P. PacCrosHHE MeXQy MCTOYHUKOM U INIACTUHKOW B 1N
pa3 Gonblie ee paguyca. HafiTu ¢ MOMOWIBIO KOPITYCKYJIAPHBIX
TIPEACTABJIEHU CUITY CBETOBOTO [ABJIEHUA, UCIILITLIBAEMYIO IUIACTUH-
KOH,

511, B K-cucreMe orcyera (OTOH € Yactoroil  napgacT
HOpMAaJIbHO Ha 3€pKajlo, KOTOpOE JBWXETCA €My HaBCTpedy ¢
PEJIAATUBUCTCKOM ckopocTeio V. Haitth uMIynbC, TepefaHHbIN
3epKasry NMpu oTpaxeHuu pOTOHA:

a) B CHCTEME OTCYETa, CBA3AHHOIl ¢ 3€pKaJioM;

6) B K-cucreme,

5.12. HebGonbiioe uaeajJbHO OTpa)Kawllee 3epKaliblleé Macchbl
m =10 Mr nogselleHO Ha HEBECOMOM HUTU HNUHBI [ =10 cm. Halitu
yrosi, Ha KOTOPBIIi OTKJIOHMTCA HMUTb, €CIU [0 HOPMall K 3€pKaib-
Iy B TrOPM3OHTAJIbHOM HaNpaBJIEHUM I1POU3BECTU  "BbICTpeEn”
KOPOTKUM HMITYJILCOM JIa3€pHOTO U3IyueHUst ¢ 3Heprueir E =13 Jlx.

5.13. PoToH ¢ uyacroroii W, MCHOYIUEH C IOBEPXHOCTH 3BE3JbI,
Macca koTtopoit M m pagumyc R. Halitu rpaBuTaliiOHHOE CMELIEHYE
4acToTel OoTOHa A w/w, BEaIM OT 3BE3MBI.

514, Ilpn yBenuyeHUM HANPSLKEHUS] HAa PEHTIEHOBCKOH TpyOKe
B 1 =15 pasa gnuHa BOJHbBI KOPOTKOBOJHORBOW TIPaHMllbl CHIIOMIHO-
0 peHTreHOBCKOIrO CIIEKTpa M3MeHMiacb Ha A A =26 nMm. Haiitu
MepBoHa4aNbHOE HalpAXEHHE Ha TPYOKe.

5.15. Y3Kkumii 1my4oK PEHTI€HOBCKHMX JIydeil majaer Ha MOHOKpHUC-
Tajyn NaCl. HauMenbIumii yrojg CKONbXEHHs, NP KOTOPOM €Ilie
Halmopaercss 3epKajIbHOE OTPAKEHUE OT CUCTEMbI KPHCTATIINYECKUX
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IJIOCKOCTEN € MEXIUIOCKOCTHBIM paccrosuueMm d =0,28 HM, paBeH

« =4,1°. KakoBOo HampsikeHHWE Ha PEHTIeHOBCKOH TpyOke?
5.16. HaiiTu OimHY BOJIHBI KOPOTKOBOJIHOBO#M TI'paHMIIbI CIIJIOLI-
HOTO PEHTTEHOBCKOTO CIIEKTPA, ECJIM CKOPOCTh JIEKTPOHOB, MOJJIETA-

IOIYX K aHTUKartomy Tpybku, v =0,85c.
$.17. Cuuras, 4TO pacnpencyiicHUe 3HEPIUU B CIIEKTPE TOPMO3HO-

3
ro penrtreHoBckoro wuamydeHus I, w»(A[/A -1)/A°, e A —
KOPOTKOBOJIHOBasd TpaHMHA CHEKTPa, HaWTH HarpsbKeHue Ha
PEHTIeHOBCKOM TPYOKE. €ciM MakCUMyM GYHKUMHU I, COOTBETCTBYET

JUIMHE BONHBI A, =353 1m.

5.18. OnpenenuTb KpacHylo rpaHulyy ¢ortoscpdexra s LMUHKA
I MakCUMAaJIbHYK0 CKOpPOCTb (POTO3JIEKTPOHOB, BbIPLIBAEMBIX C €r0
MOBEPXHOCTU 3IEKTPOMArHUTHLIM M3NYYEHMEM C JUVIMHONW BOJIHBI
250 HMm.

5.19. TIpu 1OOYEPEIHOM OCBELIEHHU MOBEPXHOCTU HEKOTOPOro
METaia CBETOM C A, =0,35 MKM U 1, =0,54 MKM OOHapyxXuiu, 4T0
COOTBETCTBYIOIIIIE  MAaKCHUMaJIbHbIE  CKOPOCTH  (POTOIIEKTPOHOB
OTJIMYAIOTCA JIPYT OT Apyra B 7 =2,0 pa3a. Haiitu pabory BbIXOZa
C MOBEPXHOCTH 3TOr0 MeTala,

520. o xakoro MakCHMaJIbHOTO [IOTEHLUalla 3apsaauTcs
yAaJeHHbI OT JAPYrMX TEJ MERHBIA IIapuK Ipu OGJIY4EHUU €ro
3JIECKTPOMAarHUTHBIM M3JIy4eHUEM C A =140 HM?

5.21. HaifTm MaxkcuMaJlbHYI0O KMHETHYECKYIO 3HEpPruio (PoTosaJieK-
TPOHOB, BBIPHIBAEMBIX C IOBEPXHOCTH JIUTUSI 3TEKTPOMATHUTHBIM
U3JIy4EHNEM,  HAIPSKEHHOCTb  3JIEKTPUYECKONM  COCTaBIISIOLLIEN

KOTOPOIO MEHSIETCA CO BpPEMEHEM IO 3aKOHY E=a(l +coswt)x
XCOS Wyf, M€ 4@ — HEKOTOpasd IMOCTOsIHHASA, ® =6,0-10% ¢! u
©,=3,60-10" ¢,

5§22, DnekTpOMarHUTHOE HU3JIydeHUe ¢ A =0,30 MKM magaeT Ha
hoToaneEMENT, HAXOAALMIACA B pexxuMe HachbluleHUA., COOTBETCTBYIO-

1iasi CrEKTPanbHasi YyBCTBUTEIILHOCTL oTosneMeHTa J = 4,8 MA/Br.
Haittu BbIXO# (OTOIIEKTPOHOB, T.€. 4uciIO (POTOZJIEKTPOHOB HA
Kablid nagaroiuuit ¢OoToH,

5.23. mMeercst BakyyMHbIA (DOTOIJIEMEHT, OIMH U3 3JIEKTPOLIOB
KOTOpPOTO LE3MEBbI, Apyroii - MeHblil. OnpeenuTb MaKCUMAlb-
HYIO CKOPOCTb (POTO3NEKTPOHOB, HOMJIETAILINX K MEIHOMY 3JIEKTPO-
oy, 1IpY OCBEIICHUM IE€3UEBOIO 3JIEKTPOAA 3SJEKTPOMATHUTHLIM
M3IIy4EHUEM C JUIMHOMN BOMNHBI 0,22 MKM, €CNIU 3JIEKTPOABLI 3aMKHYTb
CHapY>XA HaKOPOTKO.

5.24. ®OTOTOK, BO3HUKAIOIUN B LEMU BaKYyMHOIO pOTO3NMEMeHTA
IpH  OCBEIIEHUM  LMHKOBOIO  3MEKTPOAA  3JIEKTPOMArHWTHBIM
U3IY4CHHEM C JUIMHOM BONHBI 262 HM, NpeKpalaeTcs, eciau
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MOJKJIIOYMTL BHELIHEE 3ajiep>KuBarollee HampspkeHue 1,5 B. Haiitn
BEJIMYUHY M MOJIAPHOCThL BHEIHHEH KOHTAKTHON pasHOCTH NMOTEHIMa-
OB (POTOINEMEHTA.

5.25. CocraBUTh BBIP@KEHME [JIsI  BEJIMYHHBI, HMMEIOLUIA
pa3sMEpPHOCTL IJIMHBI, UCIIOJB3Yst CKOPOCTb CBETa ¢, MacCy 4acCTULIbI
m u nocrosiHuyio Ilnmanka A. Yto 310 3a BenuyuHa?

5.26. TToxa3aTh ¢ ITIOMONIBIO 3aKOHOB COXpaHEHUs, 4YTO CBOGOA-
HBI 3JIEKTPOH HE MOXET [MOJHOCTBIO TMOMIOTUTL (POTOH.

5.27. OO bsACHUTL CJIEAYIOIME OCODEHHOCTM KOMIITOHOBCKOIO
paccessHUsl CBETa BEINECTBOM:

a) HE3aBMCHUMOCTb CMEILUEHUA A A OT NPUPOIbl BELIECTBA,;

6) yBenmmyeHue MHTECHCUBHOCTHM  CMELIEHHONH  KOMITOHEHTDI
paccessHHOrO CB€Ta C YMEHDBIIEHWEM aTOMHOIO HOMEpa BEILECTBa,
a TaKXKe C pOCTOM yINla paccesiHMs,

B) HAaJIMYUE HECMELLUEHHON KOMIIOHEHTHI.

528. Y3kuit nOydoK  MOHOXPOMAaTMYECKOI0O  PEHTIEHOBCKOTO
WIIYYEHUs  Majaer  Ha pacceuBaloilee Beulecrso. [Ipu sTom
JUIMHB! BOJIH CMEIIEHHBIX COCTABJISIIOIIMX W3JTyYEHUs], PACCETHHOTO
nop yrnamu €, =60° u ¥,=120°, ommMyalTCa ApPYr OT Apyra B
n =20 pa3a? Haiity Anusy BOJIHBbI NAjaOLEro W3Ny4eHwus .

5.29. ®oToH c sHeprueit hAw =1,00 M3B paccesuica Ha NHOKOUB- -
meMcd CBOGOOHOM 371ekTpoHe. HalTH KHHETMYECKYI0 3HEPrUio
JJIEKTPOHA OTHAYM, €CJIM B PE3yNBbTATE PACCESAHUS [JMHA BOJHBI
tdoroHa nsMeHusnach Ha M =25%.

530. doton ¢ panuHOH BOJIHBI A =6,01M pacceancsas Topf
HpAMBIM YIJIOM Ha IOKOMBIIEMCSH CBOOOOHOM 3JekTpoHe. Haiitm:

a) 4acToTy paccessHHOro ¢oroHa;

6) KMHETHYECKYI0 SHEprui0 3JIEKTPOHa OTHAYH.

531. ®oroH c. 3sHeprueil hw =250 k3B paccesiics mojy  yrinom
0 =120° Ha NEepBOHAYAILHO IOKOMBILEMCS CBOGOIHOM 3JIEKTPOHE.
Onpepenurs 3uepru0 paccesitunoro doroua,

5.32. ®oron ¢ ummynecoM p=1,02 MaB/c, rne ¢ — ckopocTb
CBCTa, paccesiyiCsi Ha MOKOUBLIEMCH CBOOOAHOM 3JIEKTPOHE, B
pesynbpraTe YEro MMIyJIbC (OTOHa cranm p' = 0255 MaB/c Tox
KakuM yrjiiom paccessncst ¢oToH?

$33. ®oron paccestsicsi mop yrom ¥ =120° Ha NOKOMBLIEMCS
CBOGOOHOM 3JIEKTPOHE, B pe3ysibTaTe |ero 3JeKTPOH IOJIy4uI
Kuneruueckyro shepruio K =0,45 MsB. Haiitu sHepruio ¢oroHa f10
PaccesiHus.

534. HaiiTu MIMHY BOJHBI PEHTTEHOBCKOIO W3JIYYEHUs, €CIIU
MakcumasnibHast KMHETUYECKasd HEPIUsi KOMIITOHOBCKUX 3JIEKTPOHOB
K. =0,19 M3B.
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§35. ®oron c sHeprueil hw =0,15 M3B paccesyics Ha ITOKOHB-
1HeMCSl CBOGCOZHOM 3JIEKTPOHE, B PE3yJIbTaTe YEro €ro JUIMHa BOJIHBI
u3Menmwiach Ha A A =3,0 nM. Haiity yrosn, rnog KOTOPBIM - BbUIETEN
KOMIITOHOBCKMI 3JIEKTPOH.

536. ®OTOH C 3Heprueii, B n =2,0 pa3a IpEeBBILLAIOLIEH SHEPTHIO
IOKOA 3JIEKTPOHA, MCIILITAN JIOOOBOE CTOJIKHOBEHUE C ITOKOMBIIUMCA
cBOOOAHBIM 371eKTpOHOM. HaiiTH paaMyC KpHUBHM3HBI TPaEKTOPUU
3JIEKTPOHA OTHa4Y# B MarHMTHOM none B =0,12 Tn. ITpeanonaraerc,
YTO I7EKTPOH OTAAYM JBUDKETCA MNEPHEHIUKYJIAPHO HaIpaBJICHHIO
noJsl.

537. ®OTOH, MUCHBITAB CTOJIKHOBEHUE C  PEJIATUBHUCTCKUM
3JIEKTPOHOM, paccesyics Mmoj yrioM ¥, a 3JIEKTPOH OCTaHOBMJICA.
HaifTu KOMITOHOBCKOE CMELUEHUE IJIMHbI BOJIHbI PacCessHHOTO
¢oToHa.

5.2. Paccesnne uactun. Atom Pesepdopna—Bbopa

® 3havyenne xoadduumenta k B HmKecIeAYIOLINX ¢op@nax:
k=1/4ne (CH), k=1(CIC).
® Vron 0, Ha KOTOpBIN pacceMBaeTcAd 3apAKEHHAA HacCTHLA KyJTOHOBCKMM
niojieM HENOABMXKHOIO fApa, onmpefenseTcs PopMysioi
tg(8/2) ~kq,q,/2bK, (51a)
e g, N g, — 3apAabl YacTMUbLI M sapa, b — mnpuuenbHblit napamerp, K —

KMHETHYeCKas SHeprus HaJjeratolleil YacTHULbL.
® Gopmysna Pesepdoppa.  OrHocuTesbHOE

U YMCIO YaCTHUL, PACCEAHHBIX B JNTEMEHTAPHOM
4 ‘i TejiecHoM yrie dQ nop yriom # K mepBoHadalb-
3 Tepun HOMY HalpaBNeHUI0 UX ABMXKEHMS:
,
Nlawena 2
2 aN _. kﬁ‘lz daQ 516
Cepun ~ " ax) sty (-16)
Bansmepa sin” (8/2)
rme n — uyucao Anep GoAbBrM Ha eqMHULY ee
nosepxHocTH, dQ =sin® dd de.
® OGoGweHHas dopmyra Bamsmepa:
Cepun @ =RZ*(1/n{ - 1/n]), R=k’me*/28°, (5.1B)
/ y Nadrara
re @, ™! — 4acToTa nepexofa Mexkay 3HepreTu-
Puc. 5.1 4ECKUMHU YPOBHAMH C KBAaHTOBBIMU “MCIAMH A, ¥
. n,; R, ¢! ~ nocrosunas PupGepra; Z ~ nopsaj-
KOBbI HOMep BojopofonofobHoro Hona. Puc. 51 — cxeMa cOOTBETCTBYIOUINX
nepexonos.
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538. Beruncnurtk corsgacHo Mmopenu TomcoHa pajgdyc aTtoma
BOAOPOJIA U JJIMHY BOJIHBI UCITyCKa€MOFO MM CBETA, €CJIM M3BECTHO,
4YTO 3Heprusi moHmsaumm aroma E =13,6 3B.

§39. Anbga-yacTa ¢ KuHeTtudeckoil oueprueit 0,27 Mb»sB
paccesnachk 3070710l ¢onproii Ha yron 60°. Haiit coOTBETCTBYyIOLIE
3HAUCHUE MPUIENBHOIO Mapamerpa.

540. Ha xakoe MHHMM&IbHOE pPaCCTOAHUE NPUOIUBUTCA «&-
yacTMLA € KMHETMYECKOU 3Heprueit K =040 MaB (npu no6osom
COyNlapeHun ):

a) K IIOKOSIILIEMYCS TSIKENOMY sIpY aToMa CBMHILA;

6) K NEepBOHAYAIBLHO  INOKOHBILEMYCS JIETKOMY CBOGOIHOMY
anpy 'Li?

5.41. Anbpda-yacTmiia ¢ KuHerudeckoil sueprueit K =0,50 MsB
paccesnace nog yroM ¥ =90° Ha KyJIOHOBCKOM I10JI€ HETIO[BYKHO-
ro aapa aroMma pryrd. Hadmi:

a) HaWMEHbLIUI paguyc KPUBU3HBLI €€ TPAaeKTOpHH;

6) MUHUMAaNbLHOE PACCTOAHUE, HA KOTOpOe OHa COyu3uiach C .
SIIPOM. ‘

5.42. IIpoTtoH ¢ KUHETUYECKOW OSHeprued K uy MNpUIETBHBIM
napaMeTpoM b paccessics Ha KyJIOHOBCKOM II0JIE HEITOABMXKHOIO
agpa aToma 30J10Ta. HaliTi MMIYJIbC, MEpeflaHHblil NaHHOMY AApY.

5.43. Yactuna ¢ kuHeTtu4yeckod sSHeprueil K pacceuBa€Tcss Ha
ctheprueckoil NOTEHNIMANBHON siMe pajguyca R u niybunbl U, T.€.
MOJIEM, B KOTOPOM TIOTEHIMaNbHasi SHEPrus 4YacTULbl MMEET BHJ
U(r<R)=-U, u U(r>R)=0, tme r — pacCTOAHUE OT IEHTpa
AMbl, HaifTi cBsisp MeXxay NpUIETIbHBIM NapaMeTpoM YacTUIbl b
u yrmoM ¥, HA KOTOpBIA OHa OTKJIOHUTCA OT IMEPBOHAYAILHOIO
HaTIPABJICHWS JIBMOKCHUA.

5.44. Henonsuxubplil miap paauyca R o6iy4aloT napaienbHbIM
HOTOKOM YacTHil, paguyc KoTopeix r. CuuTas CTOJNKHOBEHHE
YacTHLbl ¢ LWIApOM YIIPYTHM, HalTH:

a) yronl O OTKJIOHEHMs YaCTHIbI B 33aBUCHMOCTH OT €€
NpuuEnbHOrO napamerpa b;

G) OTHOCMTENBbHYIO QOII0 YacTHL, KOTOpbIE paccesiuch B
HHTepBane yrnos or 0 no 0 +d0;

B) BEPOATHOCTb TOTO, YTO YacTULA, CTOJNIKHYBIUMCh C LIApOM,
Pacceerca B mepepniow nomycdepy (& <mwf2).

S.45. Y3Kuii Mmy4oK &-4acTHI ¢ KHHETUYECKO# sHeprueil 1,0 MaB
MafaeT HOPMAaJIbHO Ha IUIATHHOBYIO (POJIBIY TOMUMHBI 1,0 MKM.

abNIoOfieHne PpacCessHHbIX YacTUll BegeTcA Ioj ymioM 60° K
HanpasneHWMI0 MagawIEro mny4ka MPW IOMOILIM CYETYMKA ¢
KPyrbiM  BXOIOHBIM  OTBEpCTMEM uiomamu 1,0 cM?, KOTOpOE
Pacnonoxeno Ha paccrosnuu 10 CM OT pacceMBAIONIETO y4acTka
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¢onbru. Kakasa 1Ons pacCesiHHbIX &-4acTHI, MajacT Ha OTBEPCTUE
cyeTyuka?

546. Y3kuii Oy4yok @-gacTMl, ¢ KHUHETUYECKO 3Hepruei
K=050 M5B wu wuntencusBHocteio I=50-10° YacT./c  majaer
HOpPMaNbHO Ha 30J0TyI0 ¢onbry. Haittu ee TomuuHy, €cim Ha
paccrossHMM r =15 cM OT pacCeMBaIOLLET0 YYacTKa o YIIOM
¥ =60° k HampaBJEeHHMIO TIANAIOUICTO My4YKa [JIOTHOCTL IIOTOKa
paccesiHnbiX yactun, J =40 yact./(cm*-c).

547. Y3kuii my4yoK @-4acTuUll C KUHETUYECKOH sHeprucii
K =0,50 M>B nagaer HOpMaJbHO Ha 30JIO0TyHW (ONbLIY MacCoBOW
tomuuHel pd=15 Mr/CM"'. IMorox 4Yactuil, B MYYKE COCTABIIET
I,=50-10° ¢”'. Haiitn 4mcn0 o-yactull, paccessHHbIX (ONbroit 3a
r=30 MUH B UHTEpBaJe YIJIOB:

a) 59-61°; 6) cebie ¥, =60°.

548. VY3kmii My4oK MPOTOHOB, HMMEKINUX CKOPOCTh U =
=6 -10° M/c, magaer HOpMaJbHO Ha cepeOpsiHyI0 (POJILIY TOJIIMHBIL
d=1,0 mxm. HaliTu BEepOATHOCTL paccesHUA MPOTOHOB MOj| YITIaMuU
0 >90°,

5.49. ¥V3kuif Iy4yoK @-4acTuUl € KMHETUYECKONH SHEpruen
K =600 x3B magaer HOpMaJbHO Ha 30JI0TYIO (POJILTY, COAEPKALLYIO
n=1,1-10" auep/cmM>. HailTh OTHOCHTENILHOE YMCIO & -4aCTHUI,
paccestHHpIX moj yrimamu 0 <d,=20°.

5.50. VY3kumii My4oK HPOTOHOB C KHHETUYECKOH 3HEpruei
K =14 M3B nagaeT HOpPMaJIbHO Ha JNAaTYHHYI0 (POJNbIy, MaccoBas

TONMMHA KOTOpOoii pd=1,5 mr/cm’. OTHOLIEHME MacC MeAd W
nuHKa B d¢onbre 7:3. HaillTH OTHOCHUTEIIBHOE YUCIO MPOTOHOB.

pacceMBalOIUXCA HaA YIIIbl cBbilne i, =30°,

5.51. Haittu 3ddekTUBHOE CedyeHUEe Alpa aToMa ypaHa, COOTBET-
CTBYIOILlEE PAaCCEsTHMIO O -4acTUL, C KUHETUYECKOH sHepruei
K =15 M>sB B untepBane yrnos cBbliue ¥, =60°.

5.52. 3ddexTnBHOE ceuyeHue sAapa aToMa 30JI0Ta, OTBEYalolllee
pPacCestHUI0 MOHO3HEPIETHYECKUX «-YaCTUIl B MHTEPBAJIE YIIIOB OT
90 no 180°, paBHO A o =0,50 k6. Onpepenurh:

a) KMHETHUYECKYIO SHEPIUIO o -4aCTHII,

6) nuddepeHnuanpbHoe cedenue pacceguust  do[dQ (k6/cp)
COOTBETCTBYIOLLEE yrmy ¥, =60°.

5.83. ComracHO  KITaCCHMYECKOW  3JIEKTPOJMHAMMKE  JJIEKTPOH,

HOBYOKYIIEHCA C YCKOPEHHMEM &, TEpsieT SHEPIUio Ha W3JIydeHue I10
3aKOHY

dE[dt = ~k(2e?[3c%)a?,
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IIE e — 3apsij JIEKTPOHA, ¢ — CKOPOCTh cBera, k=1/4wme, (CH)

unn k=1 (CI'C). OueHurp BpeMs, 3a KOTOPOE IHEPIUA IIICKTPOHA,
COBEPIIAIOIIEND KojleGaHusA, OIM3KAE K rapMOHUYECKMM C 4YaCTOTOM

» =510 ¢! | ymenpmiuTca B 1 =10 pa3s.

5.54. Bocrionb3oBaBiuch GopMysoii M3 3apgadyd 5.53, OLEHHTH
BpEMS, B TEYEHHME KOTOPOIO 3JIEKTPOH, IBHXYILMICA B aTOMeE
BOJIOpOMA MO Kpyropoit opbute paguyca r=50nM, ynan 66l Ha
anpo. C4uTath, YTO B 11000/ MOMEHT NaJ€HUS 3JIEKTPOH [BUXKETCS
paBHOMEPHO IO OKPYKHOCTHM COOTBETCTBYIOLIIETO pajguyca.

§5.55. B cnekrpe aTrOMapHOro BOJOpOfa  M3BECTHBI  [JIMHBI
BOJIH TPEX JIMHMI, NMPUHAIeXKaIlMX OfHOI ¥ Tol xe cepum: 97,26,
102,58 u 121,57 um. Haiiti AjuHBI BOJH HAPYITUX JIMHUHA B JaHHOM
CIIEKTPE, KOTOPBIE MOXKHO MpefcKa3’aTb ¢ MOMOIIBI0 3TUX Tpex
JIMTHUHA.

5.56. IToka3aTh, 4TO 4acroTa « (POTOHA, BO3HUKAIOLIETO IpU
nepexoae 3JEKTPOHA MEXIY COCENHMMHM YPOBHSMH BOJOPOOHON06-
HOTO HMOHA, YAOBNIETBOPAET HEPABEHCTBY ®,>®W>w,,,, MME ©, H

W, 4acTOTEl OfpallleHwsi 3JIEKTPOHa BOKPYT sApa Ha 3THX

YPOBHAX. YOEHUTLCA, YTO NpM 7~ o0 4acToTa POTOHA © =,

5.57. Hactuma M™accbel m ABUXCETCA 110 KpYyroBoil opbure B
LEHTPAJIILHO-CUMMETPUYHOM [OJIE, IJE €€ INOTEHIUUalbHas JHEPTUs

3aBMCUT OT PACCTOSIHMA r N0 LEHTpa mojis Kak U=xr%[2, x —
nocrossHHas, HaiiTu ¢ moMoinpbo 60pOBCKOIO yCJI0BUA KBaHTOBAaHUA
BO3MOJKHBIE paguychbl OPOUT U 3HARYEHUS MOJIHOI SHEPTUU YACTULLI
B QHHOM IIOJIE.

5.58. Haiitm pgns BONOpOJONOAOOHONO MOHA paguyc n-i
G0opOBCKOI OpOUTHI M CKOPOCTh 3MEKTPOHA Ha Heil. BblUMCINTEL 3TH
BEIIMYUHBI JJA 1epBOi GOPOBCKO OpOGUTHI aToMa BOAOPOAA M HMOHA
He'.

5.59. OnpenenuTth KPYroByl0 4acToTy OOpallieHusi JIEKTPOHA Ha
n-d  Kpyropoii GopoBckoit opburte BOZOPOAONOLOGHOrO MOHA.
Bobruucnure 31y BenuuuHy s mona He' npu n=2.

5.60. Onpepenurth AN aToMa Bojgopopna u wona He': suepruro
CBA3U 2JIEKTPOHA B OCHOBHOM COCTOSIHUM, MOTEHI[MAJI MOHU3AIMH,
NEPBLINH MOTEHLMAN BO3OYX/IEHNA W JJIMHY BOMHBI TOJIOBHOM JIMHUU
cepuu Jlaitmana.

5.61. Y HEKOTOpPOro BOROPOAOMONOGHONO MOHA IEPBBI NOTEH-
pan BosbyxneHus ¢, =408 B. Haiitn sHepruio dotona (B 3B),
COOTBETCTBYIOLUEIO TOJIOBHON juHUKM cepun BanbMepa 3THX HMOHOB,

5.62. HackonbKO HEOGXOMMO YBENMYUTH BHYTPEHHIOK SHEPTUH)
noHa He*, HAXOOALErOCA B OCHOBHOM COCTOSTHUM, YTOGBI OT CMOT

MCIycTuTs  (POTOH, COOTBETCTBYIOLMI IOJNIOBHONM JIMHHM CEPUH
Banbmepa?
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5.63. Onpenenuts JUIMHY BONHBI A CHEKTPaJIbHOM JIMHUH
aToMapHOro BOAOPOAA, HaCToTa KOTOPOH paBHA pPa3HOCTH 4YacToT
CJeNyIOIMX JBYX JiMHUA cepum Banbmepa: A, =486,1 HM u
A, =4102 um. Kakoil cepuM NPUHAJIEXAT 3Ta uHua?

5.64. BoruvciauTh A aTOMapHOro BOAOpoOfa:

a) JUIMHBI BOJIH MEPBBIX TpeX JMHHUI cepun Banbmepa;

6) MUHUMAJILHYIO Pa3pelIalolly0 COCOOHOCTL A/3A CIEKTpanb-
HOro npubopa, MpU KOTOpPOH BO3MOXHO pa3pellldTb INepebie N =20
nuHui cepum banbmepa.

5.65. M3myyeHne atOMapHOro BOJOpOfa MafgaetT HOpMaJIbHO Ha
nudpakIMOHHYI0 peuleTky uiMpuHbl =74 mM. B HaGmomaemom
CIIEKTpPEe TMOJ HEKOTOphbIM yrioM audpakuum ¥ okasamack Ha
npeneye paspeiueHust (o kpurepuio Panes) 50-a1 nuHuA cepunm
Banemepa. Haiitu 3rot yroi.

5.66. KaxoMy ©2JieMEHTy IMPUHAUIEXUAT  BOAOPORCHOAOOHBIN
CNEKTP, JUIHHBI BOJH JIMHUI KOTOPOTO B YETBIPE pa3a KOpO4e, HeM
y aToMapHOro sopopoga?

5.67. CKONbKO CIeKTpajibHbIX NUHUME Oyner MUCIycKarb aromap-
HbIA BONOpOA, KOTOpbIA BO30yXalOT Ha n-H  SHEPreTUHECKUN
YPOBEHB?

5.68. Kakue JUHMU COHEPKUT CHEKTP MOMIOUIEHUS aTOMapHOIO
BOJIOPO/la B AMANa3OHe AJMUH BOJH OT 95,5 no 130,0 Hm?

5.69. Haiitu XBaHTOBOE 4UCIO n, COOTBETCTBYIOIIEE BO30YXKJEH-
HOMY COCTOsiHMI0O MoHa He’, ecnM npu mepexoge B OCHOBHOE
COCTOSIHME 3TOT MOH HCHYCTHJI IOCAENOBATENbHO ABa (OTOHa C
JUIMHaM¥u BONIH A, = 1214 um m A, = 30,35 M.

5.70. BbruucnuTbh NOCTOSSHHYIO Punbepra R, eciid M3BECTHO, YTO
s moHoB He® pasHOCTb MJIMH BOJNH MeX[y IOJOBHBIMU JIMHUSMM
cepuii Banbmepa n Jlafimana A A =133,7 Hm.

$.71. ¥ Kakoro BOJOpORONOAOOHOIO HMOHa Pa3HOCTh JJIMH BOJIH
MEXJY TOJNOBHbBIMH JNUHMUAMM cepuil Banbmepa mn  Jlaiimana
AL =593 um?

5.72. Haiitu A7MHY BONHBI FOJOBHOH JIMHMM TOW CIEKTPAZILHOM
cepun MOHOBR He®, y KOTOpPOif MHTEpBal YacTOT MEXAY KpaiHuMH
auHUAMH Aw =5,18-10'% ¢,

5.73. Haiity >HEpPruio CBsA3M 3EKTPOHZ B OCHOBHOM COCTOSHHUHK
BOJIOPOJONOAOOGHBIX HOHOB, B CIEKTPE KOTOPBIX JJMHA BOJHBI
TpeTbeil jiuHuM cepuu Banbmepa papsHa 108,5 HM. '

5.74. DOHeprusA CBA3M 3MIEKTPOHA B OCHOBHOM COCTOSSHUM aToMa
He pasua E,;=24,65B. Haiitu »3Hepruio, HeoGXOmUMYI0 pIst
yAaneHusa o0OMX 3JIEKTPOHOB M3 3TOr0 aToMa,
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5.75. Haiitu ckOpoCTh OTONEKTPOHOB, BLIPHIBAEMBIX 3MEKTPO-
MarHMTHBIM M3JyYCHMeM ¢ JUIHHON BONHBI A = 18,0 HM u3 WOHOB
He'*, koTOpBIE HAXOMATCS B OCHOBHOM COCTOSTHUM M TOKOATCH.

5.76. C kakoii MHHMMAJILHOW KHHETHYECKOR 3HEPrueil NONXeH
ABUraTbCs aTOM BOAOPOAA, 4YTOObI TPH  HEYNPYroM J0G0BOM
COYAApEHHM C JPYTMM, MOKOSILIUMCA aTOMOM BOJOPOAA OfMUH M3
HUX OKasajica crnocoGHbIM ucrmyctth ¢otoH? o coynapeHus oba
aTOMa HaxOOATCS B OCHOBHOM COCTOSIHUM.

5.77. Tlokosaumiica aToM BOHOpOfa MCIYCTUII (POTOH, COOTBET-
cTByIOIINA ronopHoit snuHuu cepuu Jlaiimana, Kakyo cxopocrb
npuobpen aTtom?

5.78. B ycnoBusx Ipesbiaylieid 3amadyd HailTH, Ha CKOJIbKO
NPOUECHTOB 3HEPrUs MCHYIIEHHOTO (POTOHA OTIIMYAETCA OT IHEPIUK
COOTBETCTBYIOILICTO TEPEXO/la B aTOME BOZOPOJA.

5.79. Iokosuuiica nod He* ucnycrin OTOH, COOTBETCTBYIOIUMIA
rojioBHOUM nunuu cepum Jladimana. 1ot HOTOH BbipBaN HOTOIIEK-
TPOH M3 MOKOSUIErOCs aroMa BOAOPOAA, KOTOPbIA HAXOAWICA B
OCHOBHOM coctosanuu. Haiitu cxopocTb poTO3NEKTPOHA.

5.80. Haittu ckopocTb BO3OYXIEHHBIX AaTOMOB BOAOpOAda, €Ciu
npu HaGmofieHnu oy yroM ¥ =45° K HanpaBJE€HHIO ABMXCHHUA
aTOMOB JUTMHA BOJIHBI IOJIOBHOM nuHuK cepuu JlaiimaHa okasanach
CMEILICHHON Ha AA =0,20 HM.

5.81. Cornacuo nocrynary Bopa—3omMmepdensia npu nepuoniu-
YECKOM JIBIDKEHWM YacTHibl B NMOTEHIVANbHOM MOJI€ JOJDKHO Bbi-

MOJIHATBHCA CIEyolllee MPaBusi0 KBAaHTOBAHMA: f pdq=2nhn, tne

q 1 p — OOOGIIEHHbIE KOOPAUHATA W WMMIYJIbC, n — UEJble
ymcna. Bocrnonb3oBaBINKMCE 3TAM IPaBUJIOM, HAWTH pa3pelicHHbIE
3HaYEHMA SHEPIUU YACTHIIb!I MacCbl m, KOTOpas IBUXKETCH:

a) B OJHOMEPHOH IPAMOYIONBHOW NOTEHLUATIBHON  sIME
mupuHbl I ¢ 6eCKOHEYHO BBICOKMMM CTEHKaMu;

0) NO OKpYXXHOCTU paauyca T;

B) B OJHOMEPHOM MOTEHUUAILHOM nojie U =ax2/2, e o -—
NIOJIOKUTENBHAA TOCTOAHHAS,

r) MO KpYropoii opéute B MoJie, IJ€ MOTECHIMAJIbHASA JHEPrus

Yyactunbl U=-oafr 1 ¢ — NOJOXHTENbHAsA IMOCTOSHHAA.

5.82. Haiitu ¢ yueroM f[BIKEHUSI sjjpa aToMa BOOOPOXA
BbIpa>KeHUs AJIs SHEPIUM CBA3M 3JIEKTPOHA B OCHOBHOM COCTOSSHUU
U s nocrosHHoi Punpbepra. Ha CKONBKO NMPOIEHTOB OTIMYAIOTCA
SHeprusa U nocrosinHas PunGepra, nonydexubie 6e3 yyera ABMKEHUS
filpa, OT COOTBETCTBYIOLIMX YTOYHEHHBIX 3HAYEHUM 3TUX BeTWHUH?

5.83. Haiitu 117 aTOMOB JIETKOTO U TSKEJIONO BOAOPOAA H n
D) pasnocts: ’

a) 3Hepruit CBA3M WX 3JIEKTPOHOB B OCHOBHOM COCTOSTHUM;

6) AnMH BOJH rOJIOBHBIX JIMHMI cepuu Banbmepa.
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5.84. OnpepesuTb I ME30aTOMa BOOPOXA (B KOTOPOM BMECTO
SNEKTPOHA [BVMIKETCS ME30H, MMEIOLIMIA TOT XE 3apsj, HO MacCy B
207 pa3 GoNbllLyIO):

a) pacCTOSIHHE MEXHY ME30HOM M ARPOM (IPOTOHOM) B
OCHOBHOM COCTOSHUM;

6) SHEpPruio CBA3M B OCHOBHOM COCTOSHWH,

B) JUIMHY BOJIHBI TOJIOBHO# nMHUHM cepun banbmepa.

5.85. BeruucnuTh AN MO3HUTPOHUA (CHCTEMbBI M3 3IJIEKTPOHA M
MO3UTPOHA, NBIKYLLIMXCSA BOKPYT OGIIETO LIEHTPA Macc):

a) pacCTOSTHUE MEXIY 4YacTMIlaMU B OCHOBHOM COCTOSIHMM;

6) SHEPrHIO CBA3M B OCHOBHOM COCTOSIHUM;

B) IUIMHY BOJIHBI TOJIOBHO#t nmHMM cepun banbmepa.

5.3. BonnoBble cBOMCTBa YacTHH

® JleGpoiilieBcKas [JJMHA BOJIHLI YAaCTHMIUbI C UMIY/ILCOM pP:

A=2nh/p. (53a)

® CooTHolliEHHEe HEOTPEfeIcHHOCTEN:

Ax-Ap 3 h. (536)

® Bpemennoe M cTauMoHapHoe ypasHenus IIIpéguurepa:

.5 OF bz 2 2 2m
iA—=-——VP+UY, VY+=—(E-U)§=0 5.3
- LA CROL ALY (538)
e ¥ -~ nonHas BosHOBas (YHKUMA, § — ee KOOPAMHATHaA 4YacTb, V3 —
onepatop Jlannaca, E u U — nonHas M MOTeHUHaJIbHAs SHEPruM vYacTuupl. B

Cfbepl/l‘lCCKMX KoopAHHaTax

V2=.iz_+.2_i+_l___a_ sinﬂ_a.. +;i (5.3]")
ar* ror rlging 90 ot risin?® 9¢?
® Cpensee 3HaueHME BEMMYMHBI ¢, 3ABUCAUIEH OT KOOPAMHAT:
@ =[ql¥?av, (3n)
rme § — HopMUpOBaHHas BOJHOBas (yHkuusa, dV — aneMeHT o6bema.
® KoahhnuueHT npoapadHoCTH MOTEHUMANLHOTO Gappepd U(x):
N n
Dsexp| -2 [VZm(U-Eydx|, G3e)
*

e x; U X, — KOOPAWHATBLI TOYEK, MeXAy KoTtopbiMu U>E.
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5.86. Boruncnuth pelpoitieBckue IJMHBLI  BOJIH - 3JIEKTPOHA,
[POTOHA M aTOMa YypaHa C KMHETH4YecKod 3Hepruei 100 3B.

5.87. YacTniia ABHXKETCS CIEBA B OJHOMEp- -

HOM [OTCHIMAJILHOM TII0JIe, NOKa3aHHOM Ha _
puc. 5.2. JleBee Oapbepa, BbLICOTa KOTOpPOro [
U =15 3B, ku"erwuyeckasg 3HEPrust 4YacTHILbI
K=203B. Kak U BO CKOJIBKO pa3 M3MEHUTCHA
nebpoiisieBckasi AJIMHA BOJHBI YACTMIBI IIPH Puc. 5.2
nepexosie 4yepe3 Gapbep?

5.88. Haiitu meGpoiisieBCKyI0 JNJIMHY BOJIHbI HPOTOHOB, €CIU MpHU
rorajgaHuy B TONEPEYHOE MArHUTHOE I10JI€ € MHAYKIMER
B =1,00 xI'c panuyc KpUBHU3HBI UX TPAEKTOPUM p =23 MM.

5.89. Kakyio sHeprui0 HeoOXOAMMO [OIIOJHUTENBHO COOOLIUTH
371EKTPOHY, YTOGBI ero AeGpoiinieBcKasd JUIMHA BOJIHLI YMEHbIIMIACH
or A, =100 1M g0 A, =50 nm?

5.90. Kakyio paGoty HEOGXO[MMO COBEPILUTD, YTOOBI AeOpOiIeB-
cKasl [JIMHA 9JIEKTPOHA, MMEBLIEro umiyiasc p=20k3B/c (¢ -
CKOpOCTB CBETa), craja paBHOit A =100 nm?

5.91. HetiTpon ¢ kuHeTH4eCcKOil 3Heprueit K =25 5B nasneraer Ha
MTOKOSIIUICA REHTPOH (AP0 TSKETIOTO Bogopona). Haittu ne6poii-
JIEBCKHE AJIMHBI BOJNH O0CMX YACTHI[ B CHCTEME MX LEHTpa Macc.

5.92, /IBe OAMHAKOBLIC HEPEISITUBUCTCKME YaCTULbl JABIKYTCA
HEPIEHANKYIISIPHO APYT APYry ¢ 1eOpoitieBCKUMU MJIMHAMY BOJIH A,

u A,. Haiitu neGpOneBCKyI0 UIMHY BOJIHBI KaXKION YacTUIBLI B
cHCTEME MX LEHTpa Macc.

5.93. Ilony4uThb BbIpakeHUE AJjisi NeOpOHIIEBCKON JUIMHBI BOJIHBI
A DENATUBUCTCKOM 4YaCTHIBI MacChl m C KMHETUYECKON 3Heprueit
K. Tlpn kakux 3HadeHUssx K MOrpeuIHOCTb B OMNPEACNEHUU A 110
HEPENATUBUCTCKON dopmyne He npesblaer 1% s 32JEKTPOHA,
NpoToHa?

594. TIpu xKakOM 3HAYEHUU KUHETUYECKOW 3Hepruu Aebpoiines-

CKasl [JIMHA BOJIHBI 3JIEKTPOHA paBHa €ro KOMIITOHOBCKOHM fJInMHe
BOJIHBI?

5.95. Haittu paeGpoiJIEBCKYIO JJIMHY BOJIHbI PENATUBUCTCKUX
3JIEKTPOHOB, MOAJETAIOUIMX K AHTHUKATOAY PEHTIEHOBCKO# TpyOKu,
€Cnu  JNIMHA  BOJIHBI  KOPOTKOBOJIHOBOI  IpaHMilbl  CIUIOLIHOIO

PEHTTEHOBCKOrO crekrpa A_=10,0 M.

5.96. ITapannenbHBI MOTOK MOHOSHEPIETUYECKNX 3JIEKTPOHOB
NafjaeT HOPMaJIbHO Ha fAuadparMy ¢ Y3KOil NPSIMOYTOJIbHOM IIENbIO
mmMpuHbl b =1,0 MkM. OnpenenuTs CKOPOCTb ITUX JIEKTPOHOB, €CIIH
Ha 3kpaHe, OTCTOSILIEM OT LUENM Ha paccrosinue I =50 cM, mupuHa
HEHTPaNnbHOIO AMEPPaKIMOHHOIO MaKcumyMa Ax =0,36 mm.
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5.97. Tlapannenuhublil NIOTOK 37IEKTPOHOB, YCKOPEHHBIX PA3HOCTHIO
notenumanos U =25 B, najgaer HopManbHO Ha guadparMmy ¢ AByMs
Y3KUMM  LIEJIIMH, PAcCTOSiHME Mexay KoTopbimu  d =50 MKM.
Onpenenurb  pacCTOAHME MEXIY COCEIHUMHM  MaKCHMyMaMH
audpakiMOHHON KapTHUHBI Ha 3KpaHe, PacloyioKEHHOM Ha paccros-
aud [ =100 cM oT wmenei.

5.98. Y3kuil ny40K MOHOJHEPreTUUYECKUX 3JIEKTPOHOB MajfacT noj
YIJIOM CKOJbXeHus © =30° nHa rpaHb MOHOKpHCTAUJla aJllOMUHMSL.
PaccrosiHie MEXAY COCCAHUMMU KPUCTaNIMYECKMMH IDIOCKOCTAMY,
napajuieNibHbIMKM  3TON TpaHM MoHOkpuctayuia, d =020 um. Ilpu
yCKOpAWLieM HanpsixkeHun U, Habnoaamm MakCMMyM 3€pKaJIbHOTO
orpaxxenus. Haiitu U, ecnu cregyromuii MakCUMYM 3€pPKajibHOIO
OTpPaXKCHUS BO3HMKAJI IPU YBEJIMYEHHAM YCKOPAIOLIETO HAMPSKEHUS
B n =225 pasa.

5.99. Y3kuit my4OK MOHO3HEPTETHYECKUX 3SNEKTPOHOB [1ajfact
HOPMAaJILHO Ha NOBEPXHOCTb MOHOKpMCTallla HUKeNsd. B Hampasic-
HUM, COCTaBJIsiIOIIEM yronm @ =55° ¢ HOPMaJbIO K MOBEPXHOCTH,
HaONI01aeTCsT MAKCHMYM  OTpPaKEHUsl YETBEPTOrO MNOpsiika Mnpu
3Hepruu  3neKTpoHOB K =180 3B. BbriuciuTe COOTBETCTBYIOLLEE
MEXIUTIOCKOCTHOE PACCTOSIHUE,

5.100. Y3kuii ITy4OK O3JIEKTPOHOB C KUHETHYECKOH 3Hepruei
K =10 k3B npoxoauTt 4yepe3 VIOJIUKPUCTAJUIMYECKYIO aJIIOMMHMERYIO
onery, obpasys Ha OSKpahe CHCTEMY AU(PPaKIMOHHBLIX KOJIElL,
BoiuyncnuTb MEXINNOCKOCTHOE PACCTOAHME, COOTBETCTBYIOLLEE OTPaXe-
HHUIO TPETHETO MOPSAKa OT HEKOTOPO CUCTEMBI KPUCTAIUIUYECKUX
IJIOCKOCTEH, €cliu eMy oTBedaeT NudpaKIROHHOE KOMbIO JUaMeTpa
D =320 cMm. Paccrosinye Mexay 3xpaHoMm M ¢onwroit I=10,0 cMm.

5.101. ITyox 37€KTPOHOB, YCKOPEHHBIX Pa3HOCTBIO MOTCHIHAJIOB
U, najaer Ha IMOBEPXHOCTb METANNA, BHYTPGHHUIlI HOTEeHULMAN
Koroporo U, =135 B. Haiitu:

a) MokasaTeJdb NPEJIOMIEHMsT MeTalna JUIs  3JIEKTPOHOB,
YCKOPEHHLIX Pa3sHOCTBLIO noreHyuanos U =150 B;

6) orHomienue U[U;, npy KOTOPOM I[OKa3aTesib MPEJIOMIIEHUS
oTINYaeTcst OT eqNHuUbl HE Gonee yeMm Ha 1N =1,0%.

5.102. Hactuna Maccbl m HaXOMUTCS B OIHOMEPHOM MpsMOY-
TOJILHOM MOTCHUUANBHON AMe ¢ GECKOHEYHO BBLICOKAMU CTEHKAaMIU.
IMupuna ssmur 1. HaiiTi BO3MOXHbIE 3HAYEHMS SHEPTMM YacTHLb,
uMeA B BUAY YTO PEANIU3YIOTCA JHUIb TaKHe COCTOAHUA €€
ABIDKEHUSA, AMA KOTOPBIX B MpEAenax JAaHHOUW sMBI YKIAAbIBAETCS
[eNnoe YKucio AeOpONHIIEBCKUX TOMYBOJH,

5.103. MiuTepnpeTpoBaTh KBAaHTOBBHIE YCIIOBUsI BOpa Ha OCHOBE
BOJIHOBbIX MPENCTABJICHUIl: MOKa3aTh, YTO O3JEKTPOH B aTOMeE
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BOIOPO/Ia MOJXKET -JIBUraTbCsl TOJIBKO 110 TEM KPYFrOBbIM OpOHMTaMm, Ha
KOTOPBIX VKJIQIbIBAETCsl LENOE YHUCI0 AeOpOHIEBCKUMX BOJIH,

5.104. OueHuTb HauMEHbIIWE OIHMUOKKA, C KOTOPBIMM MOXKHO
ONpe/eNIUTh CKOPOCTh IEKTPOHA, IPOTOHA M LIAPMKAa Macchl 1 M,
ecIM  KOOpAMHATHI YacTWll, ¥ ILIEHTpa UIapUKa YCTaHOBJIEHBI C
HEOMPEAENIECHHOCTHIO 1 MKM.

5.105. OuLeHUTh C MOMOUIBIO COOTHOLUIEHUSA HCOHpeLleﬂeHHOCTeI/l
HEOIPEAEIIEHHOCTh CKOPOCTY JIEKTPOHA B aTOME BOJOPO/a, Tosarast
pasmep aroma [=0,10 HM. CpaBHUTb TMOJIYYEHHYIO BEJIMYUHY CO
CKOPOCTBIO 3JIEKTPOHA Ha MepBoii GOopoBckoif opbuTe JaHHOTO
aToma,

5.106. IToka3zaTb, YTO IOJISi YACTUIbl, HEONPEAECIEHHOCTL MECTOIIO-
JIOKEeHUsl KOTOpod Ax=A[2m, e A — ec AeOpoiyeBcKad JIMHA
BOJIHBI, HEOIPEJesIEHHOCTh CKOPOCTH paBHa MO MOPAAKY BEIUYUHBI
caMoOil CKOpOCTHM YaCTHLbI.

5.107. CoGofHbIi 3MEKTPOH B MOMEHT t=0 IJIOKWIM30BaH B
o6nacti Ax,=0,10 HM (IOpANOK pazmepa aroma). OLEHUTH MIMPUHY

06J1acT! JIOKaJIM3aIMy 3TOTO 37IEKTPOHa choycrst t=1 c.

5.108. OLEeHUTE C MOMOILBI) COOTHOLIEHMS -HEOIPEIEIIEHHOCTEM
MHHAMAJIBHYIO KHHETHYECKYIO SHEPIHIO 3JIEKTPOHA, JIOKAJIM30BaHHOTO
B obnactu pa3mepoMm [ =020 HM.

5.109. DrnekTpOH C KMHETUYECKOI sHeprueit K =4 5B noxkanu3osan
B obnactu pa3smepom [ =1 mkMm. OLEeHUTb ¢ MOMOMIBIO COOTHOILLIE-
HHUSL HEOIpEAEJIEHHOCTER OTHOCHUTENIbHYK) HEONPE/IENIEHHOCT €ro
CKOPOCTM.

5.110. D5eKTpOH HaxOHUTCAd B OAHOMEPHOH NPAMOYTOJIbHOMN
TIOTEHIIUAJILHOM siM€ ¢ GECKOHEUHO BBICOKMMM cTeHkamu. Hlupuna
aMbl . OLEHUTb C MOMOLLIbI COOTHOIUEHUS HEONPENEICHHOCTEN
CWITY JABJICHMs! 3JIEKTPOHA HA CTEHKM 3TOIl SIMbI NPU MHUHUMANBHO
BO3MOXKHOIl €ro SHEpPruu.

5.111. Cnen nyyka 3JIEKTPOHOB Ha 3KpaHe€ 3JIEKTPOHHO-JIy4eBOM
TpyOxu wumeer puaMerp d=0,5 MM. PaccTosiHMe OT 3JIEKTPOHHOM
Oylmiky A0 3kpaHa [ =20 cM, yckopaAwllee HanpsokeHue U =10 xB.
OueHuTh ¢ NOMOILBIO COOTHOIIEHUS (5.3 6) HEONpPeneseHHOCTD
KOOPAMHATBI 3JIEKTPOHA Ha 3JKpaHe,

5.112. Yactuna Macchl m JABIDKETCS B OMHOMEPHOM MOTEHLMAIb-

HoM mnone U =xx?/2 (rapmoHmndeckuit ocupuiAropa). OUEHUTbL C
NOMOIIBIO  COOTHOLMEHMA  HEOIPENEIIEHHOCTE  MUHUMAJIBHO
BO3MOJKHYIO HEPIUIO YACTUIbI B TAKOM IIOJIE,

5.113. OueHuts C MOMOIUBIO COOTHOILLUEHUS HEONPENEIEHHOCTEN
MUHHUMAaNBbHO BO3MOXKHYIO SHEPIMIO 3JIEKTPOHA B aTOMe BOAopoaa
1 coorBercrByronlee 3(PPEKTUBHOE PaCCTOSIHUE €r0 OT sjapa.

263



5.114. ITapaynesnbHLIA MMY4OK aTOMOB BOIOPOAa €O CKOPOCTBHIO
v =600 M/c majaeT HOPMAJILHO HA Y3KYI0 LIElb, 3a KOTOPOW Ha
paccrosinu I=10M pacnosnoxeHn 3kpaH. OUEHUTbH C IOMOLUBIO
COOTHOLIIEHUST HEONPENEeNeHHOCTE! IIMPUHY b Iiejin, IpU KOTOPOM
IMpuHa M300paKeHUs1 ee Ha 3KpaHe OyleT MUHUMAaJbHOM.

5115, ®ynkuua  pacnpefneneHus  BepoATHOCTEH — 3HaYeHMid
HEKOTOPOI BenMUYMHbI X uMmeeT Bug f=Ax npn 0<xga. BHe 3TOro
uHtepsaia f=0. 3gecb A W a — nocroaHHble, Cyurad, 4TO @
3afaHO, HaNUTH:

a) 3HayeHue QyHKUMM f npu x=a;

6) cpenquMe 3HaYeHUs x U X2

5.116. PacnipeneneHne BEPOATHOCTEH HEKOTOPOHM BENMYMHBI X

onuceiBaetcss yHkuueit f(x) woyx B untepsane (0,a). Bue sToro
u"TepBana f=0. Haitu:
a) HauboJjiee BEPOATHOE M CPEJIHEE 3HAYECHUS X,

6) BeposiTHOCTHL HaxoxaeHus x B uHrtepBane (0,a/2).
5.117. PacripefiesieHre  BEPOSITHOCTEH  3HAYEHUI  HEKOTOPOId

BENVYUHBI X onucbiBaercs cyukuuel f=Ax(a-x) npu O0O<x<a.
Bue storo uHTepBana f=0. 3mech A U a — 1ocrosiHHbie. Cyurad,
4YTO a 3aJaHO0, HAWTU:

a) HauboJiee BEPOATHOE 3JHAYEHME X U COOTBETCTBYIOIHEE €EMY
sHauecHue QyHKIuMU f;

6) cpesnue 3HaveHMs X U xZ,
5.118. IIMOTHOCTL BEPOATHOCTU pacnpefesleHuss dYacTai, Io

IJIOCKOCTU 32BUCUT OT PACCTOSIHUSA F JI0 TOYKU O Kak f(r) =A (1 -r/a)
M™% ecnm r<a, u f(r)=0, ecnu r>a. 3nech a 3agaHO, A —
HEKOTOpasi HEUM3BECTHas1 NMOCTOsiHHasi. Haiitu:
a) Haubosee BEPOSITHOC PACCTOsTHHE Tep HACTUL, OT TOYKH O;
6) MOCTOSIHHYIO A;
B) CpellHee 3HAYCHUE PACCTOAHUS YacTUL, OT TOYKH O.
§.119. To xe, 4To U B NpenbyIyLIei 3anaue, HO f(r) =A (1 -r%/a?).
5.120. Yactuna nBuXKeTCsl BAOJIL OCH X MO
_.AP 3aKoHy x=acoswt., Cuurtass BepOATHOCTH
o HaxOXXAEHUs 4YacTUilbl B uHTEpBane (-a,a)
s paBHOI €QMHMIIE, HAWTM 3aBUCUMOCTB OT X

4 IUIOTHOCTH BepositHoctu dP/dx, tne dP -
BEPOSITHOCTL HAXOXIEHUA YacTUNb! B MHTEPBa-
ne (x,x+dx).

5.121. TIOTOK 3JIEKTPOHOB IIafia€T Ha 9KpaH

Puc. 5.3 c gaeyms wensamu I n 2 (puc. 5.3). B Touke P
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PacIIoJIOKEHO BXOJHOE OTBEPCTHE CYETYMKA, MYCTb Y, — aMIUIMTYya
BOJIHBI, TIPOLLE/LIEH 4yepe3d mienb I u AOCTHrIEH TOukM P, a b,
— TO €, HO B CJrydae OTKpbIToii ey 2. OrHomenue §,/¢, =n =3,0.
Ecii OTKpbITa TONBKO 1IENb I, TO cyeTdyuk perucrpupyer N, =100
JIEKTPOHOB B CeKYHIy. CKOJIBKO 3JIEKTPOHOB €XXECEKYHAHO Oyner

permcTpupoBaTh CUETYHUK, ECIIH:
a) OTKpbITAa TOJIBKO LLENb 2;

6) OTKpBITHI 0Ge Iienu U B TO4Ke P HabGnonaercss MHTEPPEPEH-
UMOHHBIM MaKCHIMYM;

B) TO €, HO B TOYKE P — MHUHUMYM?
5.122, B moment t=0 BOJMHOBast (PYHKLHA HEKOTOPOH YacTHILDbI

umeer Bun Y =Aexp(-x2/40% +ikx). W306pa3uTh NpUMEPHBI BUJ
3aBACHUMOCTEM:

a) geficTBUTENBHOM yactu ¢ OT x; 6) |¢]* or =x.

5.123. HaiitTu 4acTHOE peleHue BpPEMEHHOIO  ypaBHEHUsA

Ipénunurepa st CBOGOMHO NBUXKYLIEHCA 4aCTUMLBI MAcChl  m.
5.124. O7eKTpPOH HaAXOAUTCA B OQHOMEDPHOHU IIPsSAMOYIOJILHO¥M

IMOTEHIIUANILHOM siM€ ¢ abCOJIIOTHO HENPOHULAEMBIMU CTEHKAMU.

HaiiTi mIBpuHy MBI, €CJIM Pa3HOCTL SHEPIUU MEXAY YPOBHAMH C

n,=2 um ny,=3 cocraenser AE =030 3B.

5.125. Yactuna HaxOQuUTCsT B OCHOBHOM COCTOSIHUM B OJHOMEp-
HOM NpPsIMOYroJbHOM MOTEHI[MAJIbHON siMe 1IUPUHBbL [ ¢ aGCONOTHO
HernpoHunaeMbiMu  crenkamn (0O<x<[). Hailtm BEPOATHOCTb
npeGblBaHUsi YacTullbl B obnactu 1f3<x<2](3,

5.126. Hacruiia Maccbl m HaXOAUTCSA B OJHOMEPHORl mnpsAMOy-
TONIBHOKH MOTEHIAANBHON fiMe ¢ OECKOHEYHO BBICOKMMM CTEHKAMM.
IInOTHOCTL BEPOSITHOCTH MECTOHAXOXAEHUS! yactuilbl P o (1 -cosax),

Ie a — 3a7a”Has IOCTOsIHHAsl, X — PACCTOSIHME OT OJHOTO Kpas
sAMbl. HaiiTi 3Hepruio yacruibl B 9TOM CTallMOHAPHOM COCTOSIHMM.

5.127. YacTupma Maccbl m HaXOAMTCA B OCHOBHOM COCTOSHHU B
OJHOMEPHOM IIPAMOYIOJIbHOI IMOTEHUMAIBHONK sAMe ¢ OECKOHEYHO
BBICOKMMM CTe€HKamu. IIp¥ 3TOM MakcMMaJlbHOE 3HAYEHUE MIIOTHOC-
T BEPOSATHOCTY MECTOHAXOXJEHUS HacTULLI B sMe paBHO P, .
Haiitu mwmpuny ! smbi u sHepruio E  9aCTuUibl B JIaHHOM
COCTOSTHUU.

5.128. YacTuna Maccel m HaxOQUTCA B OCHOBHOM COCTOSSHUHM B
OHOMEPHON MNpsIMOYIOJILHOH MNOTEHIMANILHON sIMe ¢ GeCKOHEeYHO
BbicOKMMHU cTeHkamu. IIpm 3TOM NpOCTPAaHCTBEHHasl MPOM3BOIHAs
BONMHOBOM (DyHKIUM Yy Kpass siMbl |3¢/dx| =a. Haiitu suepruio E
JacTULBLI B JAHHOM COCTOSIHHM.
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5.129. Yacruia HaxXOZUTC B OAHOMEPHOH MPSMOYIOZAbHOM
IIOTEHIUANIBHOM sSiIME ¢ GECKOHEYHO BBICOKMMHU cTeHKamH. HInpuna
ssmbl 1. HaliThu HOpMHUpOBaHHbIE BOJIHOBbIE (PYHKIMM CTallMOHap-
HbIX COCTOSHMII YacTHLbl, B3SIB HAa4yajl0 OTCYETa KOOPAMHATbI X B
cepeflMHE AMBI.

§.130. DyeKTpPOH HAXOAMTCS B ONHOMEPHON MPSAMOYTOJIbHOM
HOTEHLUAJIBHOM AMe ¢ GECKOHEYHO BbICOKUMM cTeHKamM. [lmpuna
AMBI TakOBa, YTO SHEPreTUYECKME YPOBHHM PacCIIONIOXKEHbl BeChMa
rotHo. Haiitu nnotHocTs ypoBHeidl dN/dE, T.€. MX YHCIO Ha
eMMHINYHBIM WHTEPBAJI SHEpruu, B 3aBucUMOcTH oT E. Bhruuciautb
dN|dE pnns E=1,03B, eciim 1=1,0 cm.

5.131. Yactuna Maccel m HaxOJUTCS B [ABYMEPHOIl MpPsAMOY-
rOJIbHOM IMOTEHLIMAJIBbHON sMe ¢ abCONIOTHO HENMPOHUILGEMBIMUA
crenkamu. Haiitu:

a) BO3MOXKHBIC 3HAYEHUS SHEPIMU HacCTULlbl, €CJIM CTOPOHBI AMbI
paBHbl I} n 1,;

6) 3HauCHUA SHEPrMM YacTUIlbl Ha IIEPBBIX YETBIPEX YPOBHSX,
ec/niy siMa KBagpaTHasi CO CTOpOHOM [,

5132, Yactuia HaxOgUTCA B JBYMEPHOU  NPAMOYTOJILHON
MOTEHIMANBHON siMeé ¢ abGCOJIIOTHO HENPOHUI[AEMBIMHM CTEHKaMU
(0<x<a, O0<y<b). Oupenenurs BEPOATHOCTE HAXOXIACHUA YaCTUIbI
¢ HaMMeHblIedl sHeprueit B o6mactu 0<x<af3.

5.133. YacTtuila Macchl m HaXOOUTCA B TPEXMEPHOU KyOuyeckoi
NOTCHUNANBHONR siMe ¢ aGCONIOTHO HENPOHMILAEMBIMU CTEHKAMU.
Pebpo kyba paBHO a. HaiiTu:

a) coOCTBEHHbIE 3HAYEHMS SHEPTHUU YaCTHULbI;

6) pasHoCTb 2Hepruil 3-rc u 4-r0 ypOBHEN;

B) SHEPIUI0 6-r0 YPOBHS W COOTBETCTBYIOILICE €MY HMCIIO
COCTOAHMI (KPaTHOCTb BBLIPOXKIEHUA).

5.134. IlokazaTh ¢ TIOMOUIbI) YpPaBHEHUS
Ulpénunrepa, 4T0 B TOYKE, INE TMOTECHIMAIbHas
T 3HepruA dYactuubl U(x) HMMeeT KOHEYHbI pa3s-

pbiB, BOJIHOBasA (YHKIMsS OCTAE€TCA IMAAKoi, T.e.
ee ImepBas IIPOM3BOAHAsA [0 KOOpPAUHATE Herpe-
pbIBHA,

5,135, Yactuna mMaccbl m HaXOQUTCA B OJHO-
MEPHOM MOTEHUMANIBHOM nosie U(x), BUA KOTOPO-

<

Ll L.
™
&

-
N

Puc. 5.4
ro mokaszaH Ha puc. 54, rne U(0)= oo, Haifitu:

a) ypaBHEHME, OIPEJENAIOLICE BO3MOXHbBIE 3HAYCHUS SHEPIUM
yactuipl B o6nactu E < U,; npuBeCTH 3TO ypaBHEHHE K BUIY

sinkl = +kI\[h*[2mI*U,, e k=y2mE/h.
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11oKa3aTh ¢ NOMOUIbIO IPaPUYECKOro pelieHust JaHHOI0 ypaBHEHHA,
YTO BO3MOXKHBIE 3HAYEHUA SHEPTUM YaCTHLLI 06pasyroT AUCKPETHBIN
CIIEKTD;

6) MUHMMaJbHOE 3HayeHWe BenuyuHbl [2U,, Mpu KOTOPOM
MOSIBJISIETCA MEPBbIA JHEPreTMYECKMii ypoBeHb B obnactu E<U,.

TIpy KakOM MHHHUMAJIbLHOM 3HayeHun [2 U, mnossnserca n-i
YPOBEHB?

5.136. Bocnionp30BaBILIMCh PELCHHUEM TPEAbIOYINEH 3ajnat4i,
ONpeNesIuTh BEPOATHOCTb HAXOXIEHUs YacTUIbI C  3JHEprueu
E=U,/2 B obnactu x>I, ecnu 12U, =(3n/4)*h%m.

5.137. Yactuiia mMacchl m HaxOBuTCA
B OQHOMEPHON MOTEHUUAJILHOH SIME  em—— —
(puc. 5.5) B ocHOBHOM cocrosiHuy. Haii-
TH SHEPrui0 OCHOBHOTO COCTOSIHHMA, €CIH
Ha Kpasx AMbl Y -DYHKIHsS BIBOEC MEHb-
1I¢, YeM B CEpPEHE MBI, h i o

5.138. Haiitm BO3MOXHBIC 3HAYCHUSA
SHEPrHM YaCTMIBGI Macchl M, Haxond- |
umeitcs B cpepuHECKU-CHMMETPHUYHOMN ¢
noTEHMANbHON sime U(r) =0 nipu r<r, i

u U(r,) =00, IUIs1 Cilydasi, KOTJIa JIBHKE-

HHE 4YacCTHI(BI ONHUCBHIBAETCS BOJIHOBOIA Puc. 5.5
¢dyskuueil ¢ (r), 3aBUCAILEH TOJMBKO OT
paguycar.

Y ka3anue IIpnu pewieHun ypasHenuss Hpénunrepa

BOCIOJIL30BAaThCA TIOACTAHOBKOU Y (r) = x(r)/r.
5.139. Imes B BUJY YCJIOBMA NpeAbiyuieidl 3agayu, HalTu:
a) HOPMHpPOBaHHBIE COOGCTBEHHblE (PYHKIMHU YacTUIBl B COCTOsA-

HUAX, TAe Y(r) 3aBUCHT TOJNBKO OT r;

6) 11 OCHOBHOIO COCTOSIHMS 4YacTHIbl HanboJsiee BEPOATHOE
3HaYEHUE T, a TaKKE BEPOATHOCTD HAXOXIEHHA YacTHLbI B
obnactu r<r,,_.

: Bep

5.140. Yactuua Maccbl m HaxogUTCA B CPepUHECKU-CUMMETPHY-
HOIA nm;nunanbﬂoifl ame U(r)=0 npu r<r, n U(r)=U, npu
r>7,.

a) Haiitn ¢ nmomouisio noacranosku §(r) =x(r)/r ypaBHeHMe,
onpepesnswolice cOGCTBEHHbIE 3HAYCHUA 3Hepruud E yacTHUbI nipu
E<U,, xorna ABMXKEHUE ONMCHIBAETCA BOJIHOBOM (yHkuued ¢(r),

3aBucAILEd TOJIBKO OT r. IlpuBecTH 3TO ypaBHEHHE K BHIY

sinkr, =.¢kr0\/b2/2mr§Uo, me k=y{2mE/h.
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6) OnpenenuTh 3HAYEHUE BEJIUYMHBI r: U,, mpum KOTOpOM
NOABJISIETCS TIEPBBLIA YPOBEHb.

5.141. BonuoBasa c¢yHKIMA 4YacTHULBI MacChl m JAJIA OCHOBHOTO
COCTOAHMSI B OJJHOMEPHOM TNOTEHIUANbHOM mone U(x) =kx?/2
umeer Bug Y (x) =Aexp(-ax?), me A ¥ & — HEKOTOpPHIE NMOCTOSH-
uele. Haiitu ¢ momompio ypasHeHust IIpénuHrepa MOCTOSIHHYIO «
U 2Heprui0 E YacTULbI B 3TOM COCTOSHHH.

5.142. Yactunia Maccbl m HaxXxOOUTCA B OGHOMEPHOM IIOTCHIIM-
anbHOM nosie U(X) B CTaMOHAPHOM COCTOSTHHH Y (X) =Aexp (- ax?),
me A u « — nocrossHHbIe (e>0). Haiitu 3Hepruro E yacTunbl U
Bug U(x), ecim U(0) =0.

5.143. DnekTpOH aToMa BOAOpPOAa HaxXOQUTCA B COCTOSIHUY,
ONMCHIBAEMOM BOJIHOBO# bynkuueir ¢ (r) =Aexp(-r/r), rne A u
r, — HEKOTOpbIE MOCTOsiHHBbIC. HailTn 3HaueHHs:

a) HOPMHPOBOYHOIO Ko3gduumeHta 4;

6) sHepruu E osmexTpoHa M r; (C HOMOWIbIO YPaBHEHUs
Ilpénunrepa).

5.144. Onpepenntb 3HEPrHI0  IJEKTPOHA aTOMa BOJAOpoda B
COCTOSTHUM, 171 KOTOpOro BOJIHOBasi (yHKUUA MMEET BHJ
y(r)=A(l1+ar)e™’, me A, @a ¥ & — HEKOTOpPBLIE NOCTOSIHHBIE.

5.145. B OCHOBHOM COCTOSHMM aTOMa BOJAOpPOXAa BOJHOBas
dynkuus snekrpona Y(r) =Aexp(-r/r), tne A — mnoOCTOAHHAad,
r, — nepsblii 60poBckmii panuyc. Haiitu:

a) Haubojiee BEPOSITHOE PACCTOSIHUE T,,, MEXIY JICKTPOHOM U
AAPOM;

0) BepOATHOCTb HAXOXACHUA JIEKTPOHA B obiacru P<T -

5.146. Haiitm pjis 32JI€KTpOHa atoMa BOAOpPOJa B OCHOBHOM
cocrosHuu Y(r) =Aexp (-r/r,) OTHOLIECHHE CPEAHETO PACCTOSHUA OT
anpa (r) x HanGojiee BEPOATHOMY r,..

5.147. JnexTpPOH B aTOME BOAOPOjAa HAXOAUTCI B OCHOBHOM
cocrodHUM Y(r)=Ae™ , e A U o — nocrosHHble. OnpegenuThb

BEPOSITHOCTb HAXOXIACHUA ITOIN0 3SNCKTPOHA BHE KIIACCUYECKUX
rpaHuly 1noJs.

5.148. Cocrosinue 1s-37IEKTPOHA aTOMa BOJOPOJA ONMCHIBAETCS
BOJIHOBO# yHKIMel Y (r) =Aexp(-r/r), rie A — HOPMHPOBOYHDI
Ko3(pduiuenT, rae r, — mnepBbiii 60poBckuit pammyc. Haittu pust
JTOT0 COCTOSIHMSI CPEHUE 3HAYEHMA:

a) MOMyJsi KYJIOHOBCKOM CHJIBI, ICICTBYIOLEN Ha JIEKTPOH;

6) MOTEHLMAJILHON SHEPIMM B3aMMOJECHCTBHUA eKTpoHa C
AAPOM.
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5.149, 9nekTpOH aTOMa BOAOPOAA B 2p-COCTOSIHHH ONMMCHIBAETCS
BOJIHOBO# ¢hyHKIHel, paguaiibHast YacTb KOTopoil R(r) ovrexp( -r{2ry),
rae r, — mepBblii GOpoBCKMit panuyc. Haiitu B 3TOM COCTOSTHMH:

a) HauboJice BEPOATHOE PaCCTOSIHME I,,, JIEKTPOHA OT SApa;

6) cpemHee paccTosiHMe {r) MEXHy S/IEKTPOHOM H AJIPOM.

5.150. YactTuiia HaxoguTcs B CHEPUYECKUA-CHMMETPHIHOM
MOTEHIMAJIbHOM II0JI€ B CTAIlMOHAPHOM COCTOSIHUM, IJIi KOTOPOTO
¥(r)=(2na)Y*rte”%, e a — nocrosHHas, r — PacCTOSHUE OT
neHTpa nonsa. Haiitu cpennee 3nauenne (7).

5151, Yactuna Macchl m HaXOAUTCA B OJHOMEPHOM IIOTEHIIU-
anpHOM mosie U(x) =xx2, roe » — MOJICKHUTENbHAA INOCTOSAHHAS.
Haiitu cpegnee 3Hauenme (U) yacTMUBl B COCTOSHMA §f =
=Aexp(-ax?), rme A U ¢ — HEU3BECTHBLIE NOCTOSIHHDIE,

5.152. Yacrunia B MOMEHT ¢t=0 HaxoguTCA B COCTOAHMUU
¥ =Aexp(-x%/a® +ikx),, Tne A u a — mnocrosHHbie. Haiitu:

a) (x); 6) (p,) — cpenHee 3HayeHME NPOEKUMH HMMILYJIbCA.

5.153. HafitTu  cpegnHuit  3JEKTPOCTATWYECKMIT  TIOTEHIMAJN,
CO3[AaBacMblif 3JIEKTPOHOM B ILIEHTPE aToMa BOAOPOAa, €CM
MEKTPOH HAXOOUTCA B OCHOBHOM COCTOAHMM Y (r) =Aexp(-r/r)),
me A — NOCTOsiHHasA, r, — NEPBBIA GOpOBCKUi pajuyc.

5.154. Yactuupl ¢ Maccoit m m 3Heprueif E JBHXYTCS CJIEBa Ha
HNOTEHIMAaNbHbIA G6apbep (puc. 5.6). Haiitu:

a) xo3¢dunuenT orpaxenusa R 3roro Gapeepa mpu E>U;

6) >tddexTnBHYIO ITyOMHY IIPOHUKHOBEHUsSI 4YacTUL B 00NacTb
x>0 npu E<U,, T.e. pacCTOSHHE OT rpaHuIlbl Gapbepa /10 TOYKH,
IME€ IUIOTHOCTb BEPOSITHOCTH HAXOXJIEHUS YACTULBLI YMEHBIIAETCA
B e pas.

U Uy

A

o e 4]

B L L
Puc. 5.6 Puc. 5.7

5.155. Bocnonb3oBaBmuch Gopmynoii  (53e€), mHalitu s
IEKTpOHA ¢ 3Heprueil E BEpOSATHOCTL D I1IPOXOXEEHHSI CKBO3b

NOTEHUMaNbHbIA Gapbep, mumpmMHa KOTOporo ! M BBHICOTa U,
(puc. 5.7).
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5.156. To ke, 4TO W B mpeabiayLlcit 3anade, HO Gappep UMeEeT
BHJ|, NIOKa3aHHbIA Ha puc. 58.

1

F /0; /\a
L z [ 1\

a -{ 0 ! z

Puc. 5.8 Puc. 59

5.157. Haiitu ¢ mnomoineio ¢Gopmynsl  (53€) BepOATHOCTD
MPOXOXKACHUA HYACTHLBI C Maccoii m M 3Hepruei E CKBO3b

noTeHuMaNbHBIA Gapeep (puc. 5.9), rae U(x) = U, (1 -x%/1?).
54. AToMBbI M MOJIEKYIRI

® Cnexrpanbubie oGosuadenus Tepmos (L), TIAe MyALTHIIETHOCTB
x=285+1; L, S, J — KBaHTOBble 4McJa,

L0123 456
W|S PDF G H I
° Teprl aTOMOB 1HEJIOYHBIX MCTaANO0B.
T=Ri(n+ea), (54a)

rqe R — nocrosauuas PupGepra, » — iaBHoe KBaHTOBOE 4ucio, & — puabepros-
cKad TNolipaBKa.
Ha puc. 5.10 nokazaHa cxeMa TEpMOB aTOMa JHMTHA.

® MexaHuYeCKNE MOMEHTBI aToMa:
M, =hJL(L+1), ananormuHo M; u M,. (546)

® Ipasuna Xynaa:

1) HaHMeHblad SHEPTHA Y TepMa ¢ MaKCHMAILHLIM 3HaYeHHeM S NpH AaHHOM
NEKTPOHHON KOHPUIypaLny ¥ MaKCUMAJbHO BOIMOXHLIM NPH 3TOM S, 3HAYCHUH
KBaHTOBOIO uuciaa L;

2) pna  ocHoBHoro (HopMmamnHoro) Tepma J=|L-S|, ecm mnomo6onouka
3affo/iHeHa MeHee YeM HanonoBuHy, u J=L+S B ocranbHbix ciyzasx.

® CxeMa BO3HMKHOBEHMA PEHTIEHOBCKMX crekTpoB (puc. 5.11).

® 3akon Mosm ana K,-muuii:
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OK‘=%R(Z°G)2, (548) '

rie ¢ — MOMpaBKa, paBHas A JIEFKMX 3/IEMEHTOB CAMHHILE. .
® MarHuTHbIA MOMEHT aTtoMa M (hakrop (MHOXMTeaw) Jlaupe:
3. 8(S+)-L(L+1
= JJ+1 R = 54r
w=gyJU+1)ps,  g-3 2704 1) (54r1)

roe MarHeToH Bopa pg=eBf2mc (CIC) wm pg=eh/2m (CH).

5 A y/4 ”
= = = 2
N S 4
9
=73
3y
|18
/ &,
L -cepus ’
3
/fy é
A 7 S
Ko S
N
!
K-cepus
Puc. 5.10 Puc. 5.11

® 3ecemaHOBCKOE pacuieriCHUe CreKTpaldbHbIX JAMHUE B cjJaboM MarHuTHOM

none:
Aw =(m, g, ~mg,) pgB/h. (G4n

® [Ipy u3anydeHWM BAOML MAarHUTHOTO MOJA 3€EMAHOBCKME KOMIOHEHTHI,
06ycJIOBNEHHbIE NepeXofaMu M, =m,, OTCYTCTBYIOT.
® BpauwiatenbHas 3HEprus ABYXaTOMHOM MOJEKYJbI:

E,=hBr(r+1), B=h/2I, (S4e)

rie B — BpamarenbHas nocrosHHai (¢c'), ] — MOMEHT MHepLHH.
® KoneGaTesbiasi SHeprvisi ABYXaTOMHOMN MOJICKYJIbI:

E, -ho(v+1p2), (5.4 %)

Me @ — colCrBeHHas 4acroTa KoaeGaHMi MONEKY/bI.
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5.158. OHeprust CBSI3M BAJICHTHONO 3JIEKTPOHA aTOMa JIMTMSA B
cocroaHuAx 28 m 2P pasHa 539 n 3,54 3B. Beruncnutbh pundepros-
CKHE MONpaBKY ans §- U P-TepMOB 3TOr0 aToma.

5.159. HaiiTn puaGeproBCcKyl0 NONpaeBky jiisi 3P-repMa aToMa
HATpusd, NEPBbId TNOTEHLMas BO30yxjaeHusi Koroporo 2,10 B, a
SHEPIUsl CBA3M BAJIEHTHOIO 3JIEKTPOHA B OCHOBHOM COCTOAHMH 3S
paBHa 5.14 3B.

5.160. HaifTu 3HEpruio cBA3M BaJIEHTHOTO JIEKTPOHA B OCHOBHOM
COCTOSIHAM aTOMa JIMTUS, €CJIM M3BECTHO, 4YTO [JIMHA BOJIHBI
TOJIOBHOM JIMHUM pe3koil cepum A, =813 HM u® JUIMHA BOJIHBI
KOPOTKOBOJIHOBOM TpaHULbI 3TOH cepuu A, =350 HM.

5.161. OnpenenuTh JAUHBI BOJIH CNEKTPAJIbHBIX JTMHUHN, BO3ZHUKA-
IOKX TIpY Tiepexojie Bo30YXAECHHbIX aTOMOB JINTUSA U3 COCTOAHUA3S
B OCHOBHOE cocrosinue 28. Puudeprosckue nonpasku anst §- m P-
tepmoB paBHbl —041 u —0,04.

5.162. [InuuHbBI BOJIH KOMIOHCHT KEJITOrO AQy0JieTa PE30HAHCHOIA
JIMHUM HaTpus, 00ycnoBneHHOR nepexogom 3P - 3§, pasubl 589,00
u 589,56 um. Haiitu Besimaudy pacuieluieHusa 3P -tepma B 3B.

5.163. I'nsopHast JIMHMA PE3KOl CEPUM  aTOMApPHOIO I€3UA
npeacrapisger coboi nybser ¢ gnuHaMu BonH 13588 u 1469,5 HMm.

Haiitu wuHTEpBasbl B 4YacTOTax (w,c™h MEX/TY KOMIIOHEHTaMU
IpYyrux JIMHUH 3TOW Cepuu.

5.164. Bbinucath ChHeKTpanbHbie 0603HAYEHUs TEPMOB aTOMa
BOJIOpPOJia, JIEKTPOH KOTOPOrO HAXOJUTCA B COCTOSIHMU C IJIaBHbIM
KBAHTOBBIM YHCJIOM 7t =3,

5.165. CKOJIBKO M KakMe 3HayeHUsl KBaHTOBOro 4yucnaa J Moxer
MMETb aTOM B COCTOAHUKM C KBAaHTOBBIMU 4YuciaamMu § u L,
PaBHbBIMHM COOTBETCTBEHHO:

a)2n3 6)3u3 B)S52u2?

5.166. HaiiTu BO3MOJKHbIE 3Ha4Y€HUsS IIOJIHbIX MEXAHUYECKUX
MOMEHTOB aTOMOB, HaXOASILUXCA B cocTosiHMsIX ‘P u *D.

5.167. HaiiTn MakcuMalIbHO BO3MOXHBIN MOJIHBI MEXaHUYECKUIT
MOMEHT M COOTBETCTBYIOLLEE CIIEKTpalbHOE O0003HAYEHME TepMa
aTroMa;

a) HATpus, BAJICHTHBIA 3JEKTPOH KOTOPOI'G NMMEET IJIaBHOC
KBaHTOBOE YMCJIO n =4,

6) ¢ anekTpoHHOK KoH(uUrypauueit 1s*2p3d.

5.168. HM3BectHO, 4TO B F- U D-COCTOSTHMSIX YMCIO BO3MOXHBIX

3HaYeHMii KBAHTOBOIO 4yucna J OJMHAKOBO W paBHO IsATa., Hailitu
CITUHOBBIA MEXaHU4YECKU! MOMEHT B 3THUX COCTOSHMAX.
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5.169. ATOM HaxOmMTCS B COCTOSTHUH, MYJIBTUIIETHOCTb KOTOPOTO

paBHa TpEM, a MONHbLIA MexaHudeckuit moment hy20. Kakum
MOXeT GbITh COOTBETCTBYIOLEE KBaHTOBOE 4ducio L?

5.170. Onpexenuts MaKCHMMAabHO BO3MOXHBIA OpOMTaNIbHDBIM
MEXAaHUYECKMHA MOMEHT aroMa B COCTOAHHH, MYJILTHILUIETHOCTD
KOTOPOr0 paBHa ISATHM M KPAaTHOCTb BBIPOXAEHUS nmo J — ceMu.
HanucaTb cnexrpasibHOe 0003HAYEHUE TaKOIO TEpMa.

5.171. HaiiTu BO3MOXHbIE MYJbTUIUIETHOCTA % TEPMOB THIIA:

a) *Dy; 6) *Py,; B) *F.

5.172. HexoTopbIii aTOM, KpOME 3allONTHEHHBIX O0OJIOYEK, UMEET
TpU M1eKTpoHa (S, p U d) M HaxOAUTCA B COCTOSHMM C MaKCH-
MaJIbHO BO3MOXHBIM IJIs 3TOi KOH(Urypauu MOJIHbIM MEXaHUYEC-
KAM MOMEHTOM. HaiiTu B COOTBETCTBYIOLIEH BEKTOPHON MOMAENN
atoMa yroJl MeXJAy CHUHOBBIM M [IOJIHBIM MEXaHUYECKMMU
MOMEHTaMHU [aHHOTO aroma.

5.173. BeinucaTh CHEKTpaJIbHBIE CUMBOJIbI TEPMOB JIBYX3JIEKTPOH-
HOM CHCTEMBI, COCTOSIIEN M3 OJIHOIC p-3JIEKTPOHA W OAHOIO d-
3NEKTPOHA.

5.174. Cucrema coCTOMT U3 d-3JEKTPOHA M aTOMa B COCTOSTHUU

2P3 . HaiiTm BO3MOHBIE CIEKTPAJIBHBEIE TEPMbI 3TOH CHCTEMBI.

J175. Kakue mepexonsl 3ampellieHbl NOpaBWjiamMu  OoTbopa:

2D3/2 - 2P1/2’ 3P1 - 2Sl/2’ 3F:« - BPz’ 4Fm - 4Ds;2?

5.176. Onpenenutb CyMMapHYIO KPaTHOCTb BBIpOXAeHMSA 3D-

COCTOsIHMA aTtoMa JuThsa. KakoB ¢pusmyeckuil cMmbICi 3TOil BENMYU-
HBI?

5.177. HaiiTu KpaTHOCTb BBLIPOXIEHUs cocrosnuii 2P, 3D nu
‘F ¢ MaKCMMaJIbHO BO3MOXHBLIMHM TIOTTHBIMH MEXaHHMYECKMMMU

MOMEHTaMU.
5.178. Hanucatb cnekrpajibHoe 0603HaYeHHE TEpMa, KpaTHOCTb

BLIPOXKIEHUA KOTOPOro paBHa CEMH, a KBaHTOBble umcia L u S
CBsA3aHbI COOTHOLIEeHueM L =38, _

5.179. Y aroma Kakoro »sjeMeHTa 3arnojiienblr K-, L- m M-
0607104KH, 4s5-MOAOGONIOYKA M HAIIOJIOBUHY 4p-nopobosoyvka?

5.180. Ucnonn3ys npapwia XyH/a, HaliTU OCHOBHOU TepM aToma,
HE3all0JIHEHHAasA ITOA060NI0YKa KOTOPOIrO COMIEPKHUT:

a) TPM p-I7IEKTPOHA; ©) YEThIpE p-JEKTPOHA.

5.181. Haiitu ¢ nomouso npasun XyHJa HOJIHBIA MexaHUYec-
KMl MOMEHT aTOMa B OCHOBHOM COCTOSIHMH, €CJIA €r0 HE3alOJIHEH-
Hasg TOJO00JIOYKA COIMEPIKUT:

a) Tpu d-3NeKTpOHa; G) ceMb d-3JIEKTPOHOB.
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5.182. Bocnonb3oBaBUIMCh mpaBuiamMu XyHAa, HalTH 4YuUCIO
3JIEKTPOHOB B E€AMHCTBEHHOH HE3allONIHEHHON 1O060JIOYKE aToMa,
OCHOBHOIf TEPM KOTOpOI’O'

a) °F); 6) Py,; B) °Sy),.

5.183. HarmcaTb ¢ NOMOILUBIO TMpaBuil XyHAa CHEKTPaJIbHbIi
CHMBOJI OCHOBHOIO TE€pMa aTOMa, EAUWHCTBEHHAsl HE3alOJIHEHHAA
1oo60JI0YKa KOTOPOro 3amnoJIHEHa:

a)Ha 1/3 u §=1; 6) Ha 0% u §=3/2.

5.184. EnuncrBeHHasA HE3anoOJIHEHHasA MOA000JI0YKa HEKOTOPOro
aToMa COAEPKUT TPY 3SJEKTPOHA, NMpPUYEM OCHOBHOII TEPM aToMa
umeer L=3. Haiitu ¢ nomMoumpro npaBun XyHAa CHEKTPAJIBHBIN
CHMBOJI OCHOBHOTO COCTOSIHMs JIaHHOrO aTtoMa.

5.185. BuIYMCIINTb CPENHEE BPEMSA XU3HUA BO3OYKEHHbIX aTOMOB,
€CJIM M3BECTHO, YTO HHTEHCUBHOCTb CHEKTPANbHOI JIMHMY, O0YCIIOB-
JICHHOM MepexoaoM B OCHOBHOE cocTosiHue, YObIBaeT B 1 =25 pa3
Ha paccrosiHuu [ =25 MM BIOJIb IIy4Ka aTOMOB, cxopocn; KOTOPBIX
v =600 Mm/c.

5.186. PaspexxeHHbIe NMapbl PTYTH, aTOMbl KOTOPOU IPaKTU4YECKHA
BCE HaXO[ATCA B OCHOBHOM COCTOAHMU, OCBETUIM PE3OHAHCHOI
JIMHUEN PTYTHOH JlamMIibl C JUIMHON BOJIHbI A =253,65 um. Ilpu sTOM
MOIIHOCTh UCIYCKaHUs [NaHHOI JIMHMM NapaMH PTYTH OKa3aJjach
P =35 mBr. Haiftu 4mHCIO aTtoOMOB B COCTOSIHUM PE30HAHCHOIO
BO30YXJI€eHHUsI, CPElHEE BpEMs >XU3HH -KOoTOoporo t = 0,15 Mkc.

5.187. Haiftn pnuHy BONHbI K, -muauu mepu (2 =29), ecnu
M3BECTHO, YTO AnuHA BOJHBI K, -nuHuMu xeneda (Z=26) paBHa
193 nm.

5.188. BoruuciauTek ¢ NOMOIIBIO 3akOHa Mo3nu:

a) AMMHY BOJHbI K, -JIMHUM aTIOMMHMA M KODanbTa;

6) pasHocTb 3Hepruii c¢Bs3um K- M L-37IEKTPOHOB BaHARUSL.

5.189. CKONBKO 3JIEMEHTOB COAEPXKUTCA B PAAY MEXKAY TEMH, Y
KOTOpPBIX JUIMHBLI BOJMH K, -nuHuii paBHbl 250 u 179 nm?

5.190. HaiiTu HanpsbKeHHE Ha PEHTICHOBCKOH TpyOKe ¢ HHUKee-
BbIM aHTHKAaTONOM, €CJIM PpAa3HOCTb [UIMH BONH K, -NMHUM U
KOPOTKOBOJTHOBOM TIPaHULBI CIJIONIHOTO PEHTIEHOBCKOTO CIEKTpa
paBHa 84 M.

5.191. TIpu HEKOTOPOM HAMNpPSKEHUMM Ha PEHTIeHOBCKON TpyGke
C IIOMUHUEBBIM AHTUKATOAOM [JUHA BOJIHBI KOPOTKOBOJIHOBOIA
TPaHMIlbl CIUIOLIHOIO PEHTIEHOBCKOIO crekrpa pasHa (0,50 uMm. Byner
i Habmopatbes npu 310M K-cepust XapaKTEPUCTUYECKOIO CIIEKTpa.
MOTEHIMAaJl BO30YXJEHHs KOTOpoif paBeH 1,56 kB?

5.192. Tlpn yBenw4eHMW HANPSKEHUA HA PEHTIEHOBCKON TpyOke

or U =10kB o U,=20xB unrtepan UiMH BONH Mexay K, -
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JIMHUEH M KOPOTKOBOJIHOBOM rpaHMIEH# CIJIOMIHOTO PEHTIEHOBCKOIO
criekrpa ypenuuwics B n=3,0 pasa. Onpefenurb NOPANAKOBDIA
HOMEp 9JIEeMEHTA AHTUKaToda IJTOil TpyOKM, MMES B BHIY, YTO
JAHHBIX 3JIEMEHT ABMNACTCA JIETKUM.

5193. ¥ Kakoro JIETKOro 3JE€MEHTa B CIEKTpPE TOITIOILEHN

pa3sHOCTb 4acTOT K- U L-KpaeB MOIJIOLIEHHMA PEHTICHOBCKHUX Jrydyei

cocraBnsier Aw =6,85-101% ¢V

5.194. BbIMUCIIATL 3JHEPTUIO CBA3M K-3JIEKTpOHa BaHaJMs, i
KOTOPOIO JUIMHA BOJIHBI L-Kpas HomiowieHus A, =24 HMm.

5.195. Haitftu oHepruio cBA3u L-35IEKTPOHA THTaHa, €CId
Pa3sHOCTh [JIMH BOJIH TOJIOBHOI NUHUM K-CEpUH U €€ KOPOTKOBOJI-
HOBOii rpaHuubl AA =26 nm.

5.196. Y HeKOTOpOro Nerkoro arToMa JUluHbI BOJIH K, - n K-
nuuuii papHel 275 u 251 oM. Yto 310 33 atom? KakoBa anuHa
BOJIHBI TOJIOBHON nuHuUM ero L-cepun?

5.197. HaiiTu KMHETUYECKYIO SHEPIHUIO M CKOPOCTb (HOTO3JIEKTPO-
HOB, BBIpBIBAacMbIX K,-M3IydeHUeM IMHKa ¢ K-000/04YKM aTOMOB
Kenesa.,

5.198. Boruucintbh daxrop JlaHge s aTOMOB:

a) B S-COCTOAHMAX; ©0) B CHHIJIETHBIX COCTOSHHUAX.

5.199. Boruucnuts dakrop JlaHae OysA CIERyOLUX TEPMOB:
a) °F,,; 6) ‘Dy,; B) °F,; D) Py ) P
5200. Bpr4ucaurb MarHUTHbBIA MOMEHT aTOMa:

a) B !F-cocrosinum;

6) B cocrosanun 2D,,;

B) B cOCTOsIHMHU ¢ S=1, L=2 u cakropoM Jlauge g =4/3.

5201, Onpenenurtb CIUHOBBLIA MeEXaHMYECKMA MOMEHT atoMa B
coctoaHuM D,, €CiM MakCHMAaJbHOE 3HAYEHUE MPOEKIMU MarHMTHO-
FO MOMEHTA B 3TOM COCTOSIHMM PaBHO ueTbipeM MarHeroHaM Bopa.

§.202. HaitTu ¢ noMoiipi0 npaBuyl XyHjia MardHUTHbIA MOMEHT
OCHOBHOIO COCTOSIHUSI aTOMa, HE3aMKHyTas IOf000JI0YKa KOTOpOro
3aM0/iHEHA POBHO HAMOJIOBUHY MSITHIO JEKTPOHAMM.

5.203. BajieHTHbIA 97IEKTPOH aTOMa HATPMSI HaxXOQUTCA B -
COCTOAHMM C IJIABHBIM KBAHTOBBIM 4YMCJIOM 7 =3, uMesA Opu TOM
MakKCUMaJIbHO BO3MOXHBIA MNONHBIA MEXaHWYECKU MOMeHT. Kakos
€r0 MarHUTHbIii MOMEHT B 3TOM COCTOSHMM?

5.204. Bo30yXIEHHbIAi aTOM MMEET SNEKTPOHHYIO KOH(UTYPALUIO

1s22522p3d u Haxomurcs IIpH 3TOM B COCTOAHUM C MaKCUMAJIbHO
BO3MOXHBIM [OJIHBIM MEXaHM4YECKMM MOMeHTOM. Haiitu Maruurt-
Hblii MOMEHT aToMa B 3TOM COCTOSHUH.
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5205. Haiitu noaHBbI MEXaHU4IECKMit MOMEHT aTOMa B COCTOA-
HUM ¢ §=3/2 u L =2, ecin U3BECTHO, YTO MAarHUTHBIA MOMEHT €ro
PaBeH HYINIO,

5.206. HexkoTopslii aTOM HaxOgUTCA B COCTOSHMM, IS KOTOPOroO
S=2, nonHbli MexaHM4Yeckuii MOMeHT M =hy2, a MarHMTHBI
MOMEHT paBeH Hy0. Hammcarh CHeKTpajIbHBIA CHMBOJI COOTBET-
CTBYIOUIETO TEPMa.

5.207. ATOM B COCTOSIHUM 21",_,‘,2 HaxoguTcs B cimaboM MarHUT-
HoM Tmone ¢ uHmykumeidr B=10xIc. HailThu ¢ TOYKM 3peHUA
BEKTOPHOI MOJENM YIVIOBYIO CKOPOCTE IPELECCUM ITOJIHOTO MEXaHH-
YeCKOro MOMEHTA 3TOTO aToMa.

5.208. AToM B COCTOAHMUH 2Pm HaXxOOuTCA Ha OCH BHTKa

pagmnyca r=5,0cM ¢ TOkOM I=10 A. PaccTossHHE MEXIY aTOMOM M
HEHTPOM BUTKa paBHO paauycy nocnenHero. Haiitu cniy, AeiicTByio-
IIYIO Ha aTOM.

5.209. AToM BOAOpPORA B HOPMaJIbHOM COCTOSIHUM HaxOAUTCsS Ha
paccroaHumM r =2,5 CM OT MJIMHHOTO IIPSMOIN0 IPOBORHMKA C TOKOM
I=10 A. Haiitn cuny, OEiCTBYIOLIYIO Ha arToM.

§210. Y3kuif IMy4O0K aTOMOB BaHaJusA B OCHOBHOM COCTOAHMU

4

F,, mpomyckaior no merofy Illtepna n I'epmaxa uepes momepey-
HO€ pEe3K0 HEOOQHOPOAHOE MarHUTHOE TI0JIE IIPOTSXKEHHOCTHIO
I, =5,0 cm. Paciiennenne my4yka HaGiiofaloT Ha 3KpaHe, OTCTOSAIIEM
OT MarHuMra Ha paccrosHue [, =15 cM. Kunerudeckas 3Heprus
atoM0B K =22 M3B. IIpu KakoM 3Ha4Ye€HMM IpagueHTa MHIYKIUMN B
MarHUTHOIO [MOJIsl PACCTOSIHUE MeEXAY KpalHUMKA KOMIIOHEHTaMU
pacCIIENIIEHHOIO ITyyKa Ha 3KpaHe Oyner cocTapnaTh X =2,0 Mm?

5211. Ha cxonbk0 NOAypOBHEl pacuienurcss B ¢i1aGoM MarHurt-
HOM T[IOJIE TEPM:

3p. 2p . 4

a) °Py;  6) ‘Fyp;  B) 'Dy),?

5212. AToM HaxomuTcA B Ci1a0OM MarHUTHOM IIOJI€ ¢ MHIYKIIH-
eii B=2,50 k['c. HaliTu nonHywo BeNMYMHY PpacClICIIEHUsI B 3JIEK-
TPOHBOJIbTaX CIEAYIOUIMX TEPMOB:

a) 'p; o) °F,.

5.213. Kakoit 3¢pdext 3eemana (IpocToi, CIOXKHBIN) OGHAPYXM-
BalOT B CnabOM MarHMTHOM IIOJIE€ CIIEKTpajibHble NMHUH, 00YCJIOB-
JIEHHBIE CIIEOYIOIMMU HEPEXOmaMMU:

a) 'P - 18, 6) 2D5/2 -2 sr B) °Dy =Py, 1) °Ig - °H,?

5214, Ompenenuthb CrneKTpalbHBIE CHMBOJI CHHIJIETHOIO TepMa
aroMa, €cind  TOJHas IUMPUHA pacileryieHusas 3TOr0 TepMa B
cnabOM MarHMTHOM nojie ¢ wuHgyknueit B =3,0 k['c cocrasnser
A E =104 mx5B.
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5.215. M3BecTHO, YTO CleKTpajibHad JIMHUA A =612 HM 00ycioB-
JieHa MEPEXOAOM MEXTY CHUHITIETHbIMHU TEPMaMy aToMa. BeIMMCIUTE

MHTEpBAJI AL MEXAY KpalilHUMHM KOMIIOHEHTaMH O3TOH JIMHUM B
MAarHuTHOM MoJsie ¢ uHAyknueid B = 10,0 k[c.

5.216. Haiitu MUHUMAaJIbHOE 3HAYEHHUE WHIYKIMA B MarHUTHOrO
IOJIsI, MpPU KOTOPOM CIEKTpaJIbHBIM IpUOOpPOM C pa3spellalollei
CIIOCOGHOCTEIO  A[/84 =1,0:10° MOXHO paspemiuTb KOMIOHEHTHI
CIIEKTPANIbHOM NUHUM A =536 HM, OOYCIIOBJIIEHHOH MEPEXOIOM MEXKITY
CHHIJIETHBIMM - TepMaMu. HabmiofieHue BeAyT IEPIEHIUKYIAPHO
MAarHUTHOMY TOJIIO,

5.217. CunektpanbHasi JIMHUsL, KOTOpass OOYCJIOBJIEHA IEPEXOAOM

3D, - *P,, UCHIBITBIBAET paclLIEIUIEHUE B C1a6OM MarHUTHOM MOJIE.

Ipu nHabmogeHUH NEPHEHAUKYJIAPHO HAIPaBIEHUIO MarHMTHOTO
MOsi MHTEPBAJI MEXTY COCEHMMM KOMITOHEHTAMH 3€EMaHOBCKOMI
CTPYKTYpPbl JIMHUM cOCTaBiisgeT A @ =1,32-10'° ¢, Haiitu ungykuuo
B Mar#MTHOrO MOJI1 B MECTE HAXOXAEHUS MCTOYHHUKA,

5218. Ilpn HabniofleHMU HEKOTOPOM CIEKTPAJILHOM JIMHUM B
c1aboM MarHdTHOM IMoJie ¢ uHAyKuuein B =190 k['c obuapyxwnmnu,
YTO OHa NPEACTABIISAET CO00I TPHUILIET, UHTEPBAJI MEXIY KpalHUMU
KOMIIOHEHTaMH KOToporo A =5,0-10° ¢c'. Ogno u3 cocrosHuii,
MEXAYy KOTOPbIMM IMPOMCXOAUT MEPEXO, COOTBETCTBYIOLIMI HNAaHHOIM
nuHMM, ectb D,. HaiiTu €ro MynbTUIIETHOCTD,

5.219. Hekotopas cnekrpajibHas JWHU:A, KOTOpass 00yCIIOBIEHA
[1EPEXOJIOM B 2Sm-cocm;myle, paciyenunach B ¢1aboM MarHUTHOM
[oJie Ha IHEeCTb KOMIOHEeHT. Hamucarb CchekTpalbHbli CHMMBOJ
HCXOJHOTO TepMa.

5.220. Inuubl BONH gyGyiera >KEATON JIMHUM HaTpus ( p - 29
paBHbl 589,59 u 589,00 um. Haiitu:
a) OTHOLUEHUE MHTEPBAJIOB MEXIAY COCENHMMHU MHOMYPOBHSIMU

3€eMaHOBCKOTO pacCIlleIUiecHuss TepMOB 2Py, u  *Pj, B crnabom
MarHUTHOM IIOJIE;

0) MHOYKUUI0O B MAarHUTHOIO IOJIsA, NPU KOTOPOH MHTEpPBA
MEXAY COCEAHMMM TIOYPOBHSIMM 3€E€MaHOBCKOIO pPacCHICIIIEHU

TeEpMa 2P3/2 Gyner B n =50 pa3 MeEHbIIE €CTECTBEHHOIO pacliieriie-

Husi Tepma 2P,
5221, M306pa3sutbk CcXeMy BO3MOXHBIX IIEPEXOIOB B CJIabOM

MarHUTHOM TIOJie MEXHy Tepmamu  *Py, u  2S,,. Beraucnuts s

MarfuTHOrO nojs B=4,5 x['c cMmemenua (Aw,c”!) 3eeMaHOBCKIX
KOMIIOHEHT 3TOM JIMHMU.

§222. OgHy ¥ Ty XE CIEKTPaJIbHYIO JIMHMIO, UCIILITHIBAIOLLYIO
CIIO>XKHbI 3(1)(1)6;@ 3eeMana, HaGNIONAIOT B HANIPABJIEHUN ], a TAKXKE
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B HampaBieHuM 2 — TOCHie OTpaxeHusi oT 3epkaiia 3 (puc. 5.12),
CKOBKO KOMIIOHEHT Oyner Habiawonatbca B 000MX HalpapBJICHUAX,

€CIIM CIEKTpajibHAsi JIMHUA OGYCJIOBIIEHA MEPEXOOM:

a) *Py, - i 6) Py - ’8,? .

5223. BoruaucnuTth IMOJIHOE pacuieIieHue
%N /% Aw cnexrpanbHoit nunum 2D, - P, B cia-
60M MarHMTHOM [10Jie, MHIYKLMsl KOTOpOro

¥——>1 p=34xrc

3 \kw_w,,_,,ﬁ 2 §224. OnpenenuTb  YIJIOBYIO  CKOPOCThb

BpalllCHUs MOJIEKyNbl §, Ha IIEPBOM BO30YyX-
JICHHOM BpalllaTe€JIbHOM YPOBHE.

§.225. Haiitu ans monekynst HCl Bpaiua-

TEJbHbIE KBAHTOBLIE YMCNIA OBYX  COCEQHUX
Pue. 5.12 YPOBHEH, pPa3HOCTh OJHEPrUH KOTOPBLIX paBHa
7,86 M3B.

5.226. Haiitu mexaHUYECKMM MOMEHT MOJIEKYNIBI KUCIJIOpOAa,
BpalaTenbHasi 3Heprus KoTopoH E =2,16 M3B.

5227, lIns JBYXaTOMHOM  MOJEKYJbl M3BECTHbl MHTEPBAJIBI
MEXIY TPEMA MOCIefOBATENbHbBIMUA BpalATEIbHbIMH  YPOBHAMU
AE, =020 mM3B u AE, =0,30 m3B. Haiitu BpailiatesibHOE KBaHTOBOE
YUCTIO CPENHEr0 YPOBHS ¥ COOTBETCTBYIOIHMA MOMEHT WHEPIIMHM

MOJIEKYJIBI,

5.228. JIpyXxaTOMHas MOJIEKYJla ¢ MOMEHTOM UHEPUMHU, PABHbIM
I=1,16-10% r.cM?, HaxoguTCas B COCTOSSHMM C BpalliaTejbHOM
sHeprueit E = 1,8 M3B. Haittn yacrory » doroHa (npunaanexaruero
YUCTO BpallaTEIbHOMY CUEKTPY), KOTOPBIA MOXET WCIHYCTHTD
IlaHHasg MOJIEKyna IpHW TEepPeXO/ie M3 3ITOr0 COCTOSIHUS,

5229. Tloka3zaTb, 4YTO HMHTEPBAJILI YaCTOT MEXAY COCEIHUMU
CHEKTPalbHbLIMU JIMHHAMM YUCTO BpPalaTENbHOIO CIIEKTpa ABYXa-
TOMHOI1 MOJIEKYJIbI MMET ORUHAKOBYIO BenuduHy. Haittu MOMEHT
VHEPUUM M PacCTOSHME MeExay sapamu monekyint CH, ecian
UHTEPBAJIbl MEXIY COCEAHUMM JIMHUAMHM YHUCTO BPalaTe/IbHOIO

CHIEKTPa 3TUX MOJIEKYNl Aw =547 102 ¢,

5.230. Haiitu nna monexynst HF 4ncio BpaujarenbHbIX ypOBHEI,
PACIIOJIOXKEHHBIX MEXAY HYNIEBBIM M NEPBBIM  BO30YXKICHHBIM
Kos1e6aTesIbHbIMU YPOBHSAMU, CUMTAasl BpaillaTeJIbHbIE COCTOAHMS HE
3aBUCANIMMH OT KOJieGaTesIbHbIX.

5§.231. OueHUTb, CKOJLKO JIMHUI COHEPXKUT YMCTO BpalllaTesib-
Hblfl cnextp Monekysn CO, MOMEHT HMHepUUM KOTOPbIX paBeH
I=144-10% r- cm72,

5§323. Haiitu pans [ABYXaTOMHOM MOJIEKYJIbI YHCIO YMCTO
BpallaTeNbHbIX YPOBHEH HAa eXMHUYHBIMA VMHTEpBANl 3IHEPruH
dN|dE B 3aBUCHUMOCTH OT BpAILATEJILHOTO KBAHTOBOTO HMUC/IA I U

% ///5 ///// ,

(s
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BpatiatesqibHOit sHeprmu  E. BBIUMCANTDL 3Ty BEJIMYMHY JJIA
MOJIeKyNbt #ofga npu 7 =10,

© 5233, Haiithu OTHOIEHWE SHEPruii, KOTOpbie HEOOXONUMO
3aTpaTUTb Ui BO3OYKACHUA [IByXaTOMHOM MOJEKYJIbI Ha IEpPBbIif
KonebaTeNbHBIN U MEPBBIA BpalaTellbHbIil YPOBHU. BEIMUCIUTE 3TO
OTHOLUIEHWE NI CIACHYIOIIUX MOJEKYIL:

a) H;; 6) HI; B) L.

5.234. B cepenuHe x0ne6aTeIBHO-BPALIATENILHOM 110I0CHI CIIEKTPa
ucnyckanuss Moiyexkyn HCI, rme oTcyrcrsyer “Hynesass” JIHHUA,
3anpeleHHas INpaBUIIOM 0T60pa, WHTEpBaJl MEXAY COCETHUMMM
muuAME Aw =0,79 - 10" ¢, BerancanTtb paccrosHue MEXIY A(paMH
mosexyssl HCL

5235. BuIUMCIIATD JNMMHBI BOJIH  KPAacHOrO M ¢pUOJIETOBOIO
CIIYTHMKOB, OMokaiiliMX K HECMEILEHHOH JMHHM, B KoJeGaTeIBHOM

CNEKTpe KOMOMHALMOHHOIO paccessHust Monekyn F,, ecnu jumna
BOJIHBI MafialoOLIEr0 CBETa A, =404,7 HM.

5.236. Haiitu coGCTBEHHYIO 4acTOTy Konebauuit u ko3dpdpunment
KBa3MyINpYTO#i CHJIbI MOJIEKYNIBI §,, €CIM B KOJIEOATENLHOM CIIEKTpE
KOMOMHaUMOHHOIO pacCeAHUs] CBeTa [JIMHBI BOJIH KpPacCHOIO U

$HONETOBOIO CIYTHMKOB, OMMXaMITMX K HECMEILEHHON JMHUY,
paBHbl 346,6 1 330,0 HM.

55, finpo aroma. PannoakTUBHOCTL

® Hywma — aroM c oNpefeNcHHBIM AAPOM (HaiIpUMEP, HYKIMALI Hen 23Mg).
Hywmabl ¢ OQMHAKOBLIM TOPAAKOBLIM HOMEPOM Z M PasHbIMA MacCOBLIMHU
YuC/lIaMM A Ha3bIBAIOT M30TONaMHU (Hanpumep, 3o u 59Co).

® Paguyc agpa ¢ MaccoBbIM YHCIOM A:
R=13V4, ou. (55 2)

® DHeprus cBA3M sjpa:
E,=Zmy+(A-Z)m, - M, ' (5.56)

rae my, m, 1 M — Maccel Hywmaa sofiopona ‘H, HeiiTpoHa m Hykimaa, cooTeer-
CTBYIOLLICIO JaHHOMY AADY.
Jas pacdeTos yaoGHee nosib3oBaThea (GOpMysioi
E,=ZAg+(A-2)A,-A, (5.58)
me Ay, A, u A — usbeiTKH Macchl cooTBeTeTByIolero Hywmaa (A =M - A, e
M — macca Hywmaa B a.eM.).
® OcHoOBHOH 3aKOH PaAMOAKTMBHOTO pacmaja:

N =N, exp (=11). | R3]
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® Ceasb Mexy MOCTOSHHON pacnafga A, CpPegHAM BpeMEHEM XKH3HU T U
nepuogoM nosypacnaga T:

A=1/t, 1=T/In2. 650

® AKTHBHOCTb:

A = |dNjdt| = AN. (55¢)
L4 y}le.’leaﬂ AKTUBHOCTL — 3TO AKTUBHOCTbH €AMHHKIILI MacCcChbl BEllECTBA.

5237. OueHnth ¢ nomoubio dopMynbt (5.5a) MIOTHOCTL AAPa,
a Takke 4YMCIIO HYKJIOHOB B €JUHUIE OObeMa sfapa.

5.238. Haiity SHEPIrHIO CBA3M s[pa, KOTOPOE MMEET OMHAKOBOE
YMCJIO TMPOTOHOB M HEUTPOHOB, a pajuyC, B MOJTOpa pa3a MEHb-
mmii pagmyca sgpa 2'Al.

5.239. HaiiTu ¢ nOMOIIBIO TaGIWYHbIX 3HAYEHUH MacC HYKIHIOB:

a) CPEMHIO SHEPIMIO CBA3M Ha OfMH HYKIOH B sape °O;

6) 9HEpPIUI0 CBS3M HEMTPOHA M &-4aCTUIbI B Anpe ug.

B) 3HEPIuIo, HEOOXOAMMYIO [JIS pa3flefIeHus sipa %0 na yeTbIpe
OJMHAKOBBIE HaCTMIIBI.

5240. OnpepennuTe pa3HOCTE SHEPIUH  CBA3WM  HCHTPOHa M
npotoHa B safgpe 'B. OGBbACHUTb NPUUYUHY MX Pas3iIdqus.

5.241. BpIMUCIUTH 3HEPrUIo, HEOOXOAUMYIO U1 pa3fieICHUA ANpa
“Ne Ha fBe «-4aCTHUIbI ANpo C, ecnin 3HEpruM CBsi3¥ Ha OjiUH
HykIOoH B saapax *Ne, ‘He u *C pasubl 8,03, 7,07 u 7,68 M3B.

5.242. BpiquciuTh Maccy B a.e.M.

a) myknuaa °Li, sueprus ceasm sjapa xotoporo 41,3 MbB;

6) sampa 'C c sHeprueit cBsA3u Ha OOMH HYKIOH 6,04 M3B.

5.243. 3Has NOCTOSIHHYIO pacnaja A sjpa, OIpeleluThb:

a) BEPOATHOCTb, YTO OHO pacnajaercs 3a Bpems ot 0 go ¢;

6) ero cpegHee BpeMs KU3HH <.

5244, Kakasa [ons paguMoOakTHBHBIX sAep KobajbTa, Mepuoj
nojiypacnajga KoTopblx 71,3 cyr, pacnagercs 3a mecsai?

5.245. Ckonbko PB-4acTul, MCIycKaeT 3a oiuMH 4Yac 1,0 Mkr *Na,
nepuoy rnomypacnajga Kotoporo 15 y?

5.246. Ilpu wusyyenuu PB-pacnaga Mg B MOMEHT t=0 Gbli
BKIIOYEH cyeTyuk. K momenry ¢ =2,0 ¢ on 3aperucrpuposan N,

B-uactun, a x MoMeHTy f,=3t — B 2,66 pasa Gonbuie. Haiitu
CpeflHee BpeMs >KM3HU JAHHBIX AIED.

5.247. AXTUBHOCTb HEKOTOPOIO pafiOM30TONa YMEHbLILIAETCHd B 2,5
paza 3a 7,0 cyr. Haiitu erc nepuoj mosrypacmapa.

5248. B HayaJbHBIii MOMEHT aKTMBHOCTb HEKOTOPOTO PaJUOM30-
Tona cocrasisuia 1,20-10° Bk. KakoBa 6ygeT €ro akTMBHOCTH MO
MCTEYEHUH MOJIOBUHbI MEpHOfa noaypacnajga?
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5.249. Haiftu IOCTOSAHHYIO pacliaia ¥ CpENHEE BpeMA XU3HU
paguoaKkTUBHOTO CO, €CJIM €10 aKTUBHOCTb yMeHbluaercss Ha 4,0 %
3a 60 MuH.

5250. Ipenapar *U maccet 1,0 r usmyyaer 1,24-10° anba-
4yacTul, B cexkyHay. HaiiTm ero mepuon noiypacnaga.

§.251. OnpepenuTtb BO3pacT ApPEBHUX JEPEBSIHHBIX IPEAMETOB,
€CNU yeNnbHas aKTMBHOCTb m3oTona “C y Hux cocrasisier n =0,60
YHAENBHOM aKTMBHOCTU 3TOIO XE€ M30TONA B TOJILKO YTO CPYOJIIEHHbIX
nepesbsx. Ilepuon momypacmaga “C pasen 5570 jer.

5252, B ypaHOBOIi pyae OTHOWIEHME uucna agep U K 4uCITy
anep “Pb cocrapnsier 1 =2,8, OLEHATb BO3PACT PYyibl, CYMTas], YTO
Bechb cBUHEL, 2Pb sABNAETCA KOHEYHBIM HPOMYKTOM pacnaja
ypaHoBoro psapa. Ilepumon nomypacnaga “*U pasen 4,5-10° ner.

5§.253. BuluMciuTh yaenbHble aktuBHOCTH **Na m U, nmepuogsl
noJTypacnaga KoTopeIX paBHbl 15 4 u 7,1-10° ner.

5254, B kpoBb dUeNOBEKa BBEJIM HEGOJIBINOE  KOJIUYECTBO
pacTBopa, cojepxamero *Na ¢ akTuBHOCTBIO A =2,0-10° Bk.
AxTuBHOCTB 1 cM? KpoBHU yepes ¢ =5,0 4 okasanach A’ =0,267 Br/cm’.
IMepuoy momypacmaga pAadHHoro paguousorona TI'=15 4. Haiitn
00'bEM KpOBHM 4Y€JIOBEKA.

5.255. YpgenbHasi  akKTMBHOCTb  IIpenapara, COCTOAILEro U3
aKTMBHOIO KoGazmbTa *Co M HEaKTHBHOIO ~CO, COCTaBJISIET
2,2-10¥ Bk/r. Ilepuon mnonypacnaga *Co pasen 71,3 cyr. Haiitu
OTHOILIEHME MAacCChl aKTMBHOIO K00ajbTa B 3TOM Hpenapare K mMacce
npenapara.

§.256. Paguonsoron 2P, mepuop mosypacmajga kKortoporo T =
=143 cyr, oOpasyeTcd B SAIEPHOM pEAaKTOpe €O CKOPOCThIO
q=2,710° simep/c. Yepes CKONBKO BPEMEHU IOCNIE Hayajla 06pa3o-
BaHMsA 3TOr0 PaguoOHU30TOIA €r0 aKTUBHOCTh CTaHET A = 1,0 - 10° Bx?

§257. Sppa A, ¢ NOCTOAHHOW pacmaja A; IMpeBpaLlaloTCa B
sinpa A, ¢ MoCTosinHOM pacnaga A,. Cuuras, 4tO B MOMEHT =0
[pernapaTt COAEp>Kajl TOJBKO sfpa A;, B KOJMYecTBe Ny, HaiTu:

a) 3aKOH. HAaKOIUIEHUA sAfEP A, CO BPEMEHEM;

6) MOMEHT ¢,, B KOTOpbIi KOJMYECTBO sAAEP A, JIOCTUTHET
MaKcuMyma,

§.258. Perunth mpenbiayliyro safgady, ecim A =1, =2,

5.259. a) Kakue sgpa obpasylorcs M3 «-akTUBHOIO “Ra B
pesynpTaTe MATH ¢ -paciafoB M uerblpex [P~ -pacnagos?

6) Ckonpko a- u B~ -pacnajoB ucnbiTbiBaeT “*U, npespamasch
B KOHEYHOM CYeTe B CTabuibHbIA °Pb?
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5260. Moxomsieeca saapo *PPo  HCOyCTWIO — &-4acTuily C
KMHEeTH4eCKOl sHepruei K, =5,77 M3B. Haittn cKOpOCTb OTAA4M
noyepHero sippa. Kakyio fofio mosiHOi 3Hepruu, ocBoGOXIaeMOi B
9TOM TIPOLIECCE, COCTABIIAET YHEPIUsA OTAA4M JOYEpHEro sAnpa?

5.261. OnPeuenuTb KOJIMYECTBO TeIla, KoTopoe BuiaensaeT 1,00 mr
npenaparta 2°Po 3a MEpUO, PaBHbIA CPEJHEMY BPEMEHU >XU3HM
ITUX ANEP, €CIIN HUCIYCKAEMBIE & -HACTHIBI MMET KMHETHYECKYIO
sHeprui0 53M3B U noyrtm Bce J[OYEPHHME sAApa 00pasyoTCA
HEMOCPEACTBEHHO B OCHOBHOM COCTOAHMH.

§262. Anbga-pacniag sagep “°Po (M3 OCHOBHOIO COCTOSHHSA)
COTIPOBOXKAAETCSI MCITyCKAHUEM JBYX TPYIIN &-4acCTUI[ C KMHETHUYEC-
kumu 3Heprusmu 530 u 4,50 MsB. B pesynbrarte fodepHue sAapa
OKa3bIBAIOTCA ~ COOTBETCTBEHHO B OCHOBHOM H  BO30YXIEHHOM
coctosiHusX. HaiiT 3HEPruio y-KBaHTOB, UCIYCKAEMbIX BO30YX/IEH-
HbBIMU ANIPaMHU.

5.263. Cpennuil nmoGer o-4acTULbI B BO3XYyXE NPU HOPMAJIbHBIX
yenoBMsIX  onpexensiercs  dopMyoii R=0,98 -107%7 u) cM, e
v, (cM/c) — HayanbHaA CKOPOCTb «-4acCTHilbl. Bbraucnauts pnsa  «-
YacTHLbl ¢ HA4YaJIbHOI KuHeTwuyeckod 3Heprueit 7,0 MbaB:

a) ee cpenaHuit npober;

6) cpegHee YHCIO Map MOHOB, KOTOpbIE OOpasyeT JaHHas  &-
YacTMIlAa Ha BCEM IIyTH R, a TakXE Ha IIEPBOM IIONOBUHE €I0,
cuuTas, YTO 3HEpruA o0pa3oBaHuUs OAHOH Mapbl MOHOB paBHa
34 5B.

5.264. Haiitu »sHepruio Q, BbIAesAOIUyIOCS npu B- u B°-
pacnagax u npu K-3axBaTe, €CJIM W3BECTHBI MAacChl MaTEPUHCKOIO
aroma M, , nouepHero aromMa M, U 3nekTpoHa m.

§.265. Haiitu c noMoIbI0 TaOJIMYHBIX 3HAYEHUII Macc HYKJIMIOB

MAaKCUMAaJIbHYI0 KHHETHUYECKYI0 3HEPrdio P -4acTHIL, MCIYyCKaeMbIX
saapamu '°Be, ¥ COOTBETCTBYIOILYIO KMHETHYECKYIO SHEPIMIO JOYEp-
HUX fAEp, 00pa3yoIMXCsl HEMOCPENCTBEHHO B OCHOBHOM COCTOSIHHM,

§.266. OneHUTL KONMWYECTBO TEHJIA, BBIAEJIEHHOTO 3a CYTKM B

KaJIOpUMeETpe B -aKTMBHBIM IpemapatoM >Na maccel m = 1,0 mr.

Cyurtath, YyTO BCE P-YacTHIbl B CPEAHEM HMEIOT KHHETUYECKYIO
3HEPIUIO, paBHYIO 1/3 MakCMManbHO BO3MOXHON NpU JAaHHOM
pacnane. Ilepuon mosmypacnaga **Na pasen T'=15 u.

5.267. Boiumcauth C TMOMOINBIO TaOJMYHBIX 3HA4YEHUIT Macc
HYKITHAOB KMHETUYECKUE SHEPTUY MO3UTPOHA M HEHTPUHO, UCITyCKae-
MbIX aapom C B ciaydae, xorna llouepHee SAAPO HE MCIHbITHIBAET
oTgayu. :
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5.268. Haiitu KMHETHYECKYIO SHEPIMIO  siipa  OTHauu 1Pl
MO3UTPOHHOM pacmafie aapa “N, €CJIM SHEPIUsi MO3ZUTPOHA MAKCH
MaJibHa,

5269. Onpenenaurs ¢ MOMOIULI0 TaOIMYHBIX 3HAYECHUA Macc
HYKJIMJIOB CKOPOCTL siipa, BO3HMKAIOLIETO B pedynanTare K-3axpaTa
B HYKJIMJIE 'Be, €C/IM [JOYEPHEE SANIPO OKA3bIBAETCA HEMOCPEACTBEHHO
B OCHOBHOM COCTOSIHWIH.

5.270. Bo3z6yxneHHbie aapa '“Ag, nepexons B OCHOBHOE COCTOS-
HHE, UCITYCKAIOT WJIM ¥ -KBaHTHI C 3Heprueil 87 k3B, uny KoHBepCcH-
OHHble K-37eKTpOHbI (MX 3Heprusi CBA3M 26 x3B). Onpepenutk
CKOPOCTb 3TMX 3JIEKTPOHOB.

5271. Ceobonnoe mnokomsiieeca sAapo 'Ir ¢ 3meprueit BO3-
oyxnennsa E =129 k3B nepenio B OCHOBHOE COCTOSHME, MCIYCTUR
¥ -KBAHT. BbI4yMCIUTh OTHOCHTENILHOE H3MECHCHHE SHEPTHU Y -KBaHTa,
BO3HUKAIOLIIEE B PE3YJbTATE OTRAYH ALPA.

5272. C kaxoit CKOpOCTBbIO AOIDKHBI COMIKATLCA MCTOYHUK H
HOITIOTUATENb, COCTOALIME U3 CBOGOAHBIX anep 'Ir, urobul Habnoa-
JIOCh MaKCMMAaJILHOE [TOIICLIEHUE ¥ -KBAHTOB C SHeprueil, papHOM
£ = 129 x2B?

§273. UcTOYHMK ¥ -KBAaHTOB paclolioXeH Ha h=20M BbILUC
nortotutens. C Kakoil CKOPOCTBIO HEOOGXOXUMMO IEepeMeliaTth BBEPX
HCTOYHMK, YTOObI B MECTE PaCHOJIOKEHUS HOMOTUTENN CKOMIIEHCH-
poBaTh rPaBUTAIMOHHOE W3MECHEHWE SHEPTUM Y -KBAaHTOB, OGYC/IOB-
JIEHHOE NoJIeM TAroTeHus 3emnu?

5274. Ha kakyil0 MUHMMAJIBLHYIO BBICOTY HEOOXOMMMO ICOHATH
HCTOYHUK Y -KBAHTOB, COfIEPKalLliuii BO36YXNEeKHbBIE Aapa “Zn, yTo6bI
NpU  PErUCTpPAalMM  Ha TMOBEPXHOCTH 3€MIM  TIpaBUTAIUOHHOE
cMeleHue uHuu Méccbay3pa NMpeB30IIO LUNPUHY 3TOH JIuHMA?
H3BecTHO, 4YTO perucTpUpyeMbie ¥y -KBAaHTBI HMEKOT 3HEPrHIG
e =93 k3B U BO3HUKAIOT TPU IEPEXONe sAep “Zn B OCHOBHOE
COCTOSIHME, a CpEIHEe BPEMsS JKU3HU BO3OYXKJEHHOIO COCTOSHMA

t = 14 MKc,

5.6. Anepuvle peaxiyu

® DHepreTHueckas cXeMa AAEPHOM peakiumn

m+M-M"-m'+M +Q (5.6 a)
nokazaHa Ha puc.5.13, rae m+M u m' + M’ — cvmMbl Macc AOKOS YacTHL 40 M
nocne peakuun, K nu K' — cymMMmapHble KnHeTHYecKkHe IHEpPrMH YacTHLL 10 U Noc/e

peakuuu (B cucreMe UeHTpa Macc), E* — aHeprua BosODYKAEHUS MPOMEXYTOYHONO
agpa, Q — oaHeprus peakuun, E u E' — sHeprum cBa3uM wvacTM M W m' B
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npoMexyrousoM saape, I, 2, 3 — ypoBHH

J - SHEPrH# NPOMEKYTOYHOIO AApa.
7 ® TloporoBad (MHHMMaJbHAA) KMHETH-
? —_— YyecKad SHEPIHs HAJETaOLUEH YacTubl, Npu
~, KOTOPOH CTAHOBHMTCA BO3MOXHOH 3H03HED-

—_———— T K reTHueckas sifiepHas peakuus,
! / K= 2M 0, 60
nop M ’ :
E* o'
£ M+ .
EI rme m mu M — maccel Hanerawuie 4yacTH-
IUb! W AApPa MULICHH.

y ® Buixon AAcpHOH peakUun — OTHOCHU-

rM* TeNbHAas [0/f YacTHUl, MCNLITABLIMX saep-
HOe B3auMopedcTBHE.

Puc. 5.13

5275. Anba-qyacTMIIa C KMHETH4YECKO# 3sHepruedt K, =7,0 MaB
yIpyro pacceanach Ha MNEPBOHAYAILHO MOKOMBIIEMcS sgpe C°Li.
OnpegenuTs KUHETUYECKYI) D3HEPIMIO syipa OTHA4du, €cyv  yroji
MEXIY HampaBIEHHUsIMU pasnera obeux yactuy 6 =60°,

§276. HeHTpOH MchbITan yNnpyroe CoygapeHHUE C NEpBOHA4aNbHO
MIOKOUBILUMCA AeATPOHOM. HailiT OTHOCHTEIILHYIO OO0 KMHETHYEC-
KOI 3HEpIrum, TEPSIEMYI0 HEHTPOHOM:

a) npu n060BOM COYapCHUM;

6) npu paccesHUM TMOJ| OPSAMBIM YITIOM.

5277. Omnpenenutb MaKCUMAaJIbHO BO3MOXHBIN YIOJl, HA KOTOPBIH
MOXET pacceaTbCsl ACHTPOH MpH YIPYTOM COYTAPEHWH C MEpBOHA-
YaJbHO MOKOMBLUIMMCSA IIPOTOHOM.

5278. Hanmucarb Hegocrawuiue 0003HadYeHUs (X) B peakiusx:

a) B (x,a)®Be; B) PNa(p,x)*Ne;

6) "0 (d,n)x; r) x(p,n)*Ar.

5279. Ussectubl sHeprum cBsasu E, E,, E;, u E, sgep B
peakuun 4, +A, ~A; +A,. HaiiTu 3Hepruio peaknumu.

5280. Cuuras, 4TO B OfHOM akTe feneHus sgpa U ocsoGox-
npaetcs aHeprua 200 MaB omnpenenuth:

a) 3HEPruIo, BBIAEIAIOULYIOCA mpu cropanuu 1 kr U, u maccy
KaMEHHOIO yIJist ¢ TEIJIOTBOPHOH cnmoco6HocThio 30  KIIXK/T,
SKBMBAJICHTHYIO B TEIJIOBOM OTHOIIeHun 1 kr 2°U;

6) Maccy msoronma **U, mOABeprierocst NEJEHMIO NPH B3pbIBE
aTOMHOM GOMOBI C TPOTMIJIOBBIM 3KBUBAJIEHTOM 30 KMJIOTOHH, €CJIM
TETUIOBOM 3KBUBAJIEHT TpoTUNa paseH 4,1 xJIx/r.

5.281. Ckonbko Terula Bbigensercs npu obpasosanuu 1 r ‘He us
meiitepuss 2H? Kakasg Macca KaMeHHOIO yrisi ¢ TEIIOTBOPHOMH
cnocoGHOCTLIO 30 kIIX/r 3KBMBaJEHTHA TOMY TEIUTY?
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5282, BbIMMCINTL C IOMOINBI0O TaGNMYHBIX 3HAYyeHMil Macc
HYKJIIMIOB SHEPIMI0 Ha OAWH HYKIOH, KOTOpas BbINENACTCH IPH
nporekanun peakuum  Li+?H ~2He. CpaBHuTb 0OTY4EHHYIO
BEJIMYHMHY C 3He?meﬁ Ha ONMH HYKJIOH, OCBOOOXHAKLLEHCA IpH
penenuu sppa U,

5283, OnpenenuTh SHepruio peakuuu 'Li+p ~2*He, ecim
SHEPrMM CBA3M Ha OfMH HYKIOH B sfpax 'Li u “He pasHbl 5,60
u 7,06 M3B.

5.284. Haittu sHepruio peakuumn N (a,p) 70, ecnu xuneruyec-
Kasa 3Heprus Haneramomuit «-gactuusl K, =4,0 M3B u npoToH, BbI-
nereBIIni mopg ymioM ¥ =60° k HanpaBIEHUIO ABUXEHUSA & -4aCTH-
I, UMEET 3HEPIUIO Kp =2,09 M3B.

§285. OnpepenuTe ¢ TOMOMIBIO TaONWYHBIX 3HAYCHUH Macc
HYKJIMIOB SHEPTUI0 CHEAYIONIMX pPEaKIMii:

a) 'Li(p,n) "Be; B) 'Li(ea,n) '“B;

6) *Be(my) YBe; 1) '%0(d,a) “N.

5.286. Haiitu ¢ momonisio TablUYHBIX 3HAYCHUIN MacC HYKIUIO0B
CKOPOCTM MpORykToB peaknuu °B(nm,«) ’Li, mnporexaromieii B
pe3ysibTaTe B3aUMOJCHCTBUS O4YE€Hb MEIEHHBIX HEUTPOHOB C
NOKOALMMUCA sAfpamMu Oopa.

5§287. IIpoToHbI, HaJETAIOLIME HA HEIOABUXKHYIO JIMTHEBYIO
MUIIEHb, BO30yxnaor peakumio 'Li(p,n) Be. IIpu Kakoif KMHETH-
YEeCKOl SHEpruM IPOTOHA BO3HUKIINMNA HENTPOH MOXET OKa3aThCs
MOKOANIUMCA?

5.288. Anbda-yacTulia ¢ KuHeTHYecKoit sHeprueit K =5,3 MaB
BO36yxaer peakuuio °Be (a,n) 2C, sueprus kotopoit Q =+5,7 M3B.
HaliTu KUHETMYECKYI0 3SHEPIrUi0 HEHATPOHA, BhUIETEBILENO MO
IPAMBIM YITIOM K HAalpaBie€HHIO JBIDKEHMA o -4acCTHILbI.

5.289. Ilporonbl ¢ kuHeTH4eCcKkod Hepruet K =1,0 MaB GomGap-
OMPYIOT JIUTHEBYI0 MHUIIEHb, BO30YXnas peakiuio p+'Li~2*He.
HaiiTy KMHETHYECKYIO SHEPTHIO KaXKIOH @ -4aCTHUbI U YIoj MEXIY

HallpaBjICeHUAMH MX pa3fieTa, €CjId Pa3iieT NPOU30UICT CUMMETpUY-
HO 110 OTHOIICHHKO K HAalIPaBJICHUI0 HAJIETAKOIIMX NPOTOHOB.

$290. Yactniia Maccol m HaJeTaeT Ha MOKOAIIEECS si{pO MacChl
M, BO36yXnast SHAOSHEPIeTUYECKYI0 peaknuo. IToka3arts, 4ro mopo-
ropast (MMHMMAaJbHas) KMHETHMYECKas SHEPIUsi, NIPHU KOTOPOMl 3Ta
peaKkiMs CTaHOBHMTCS BO3MOXHOMA, ompenensierca gopmynoit (5.6 6).

5291. Kakyl0 KMHETHYECKYI0 3HEPIHI0 HEOGXONHMMO COOBILUTD
IIPOTOHY, 4TOOBI OH CMOT PpaCIIENUTh TOKOsimeecas sapo 2H,
SHeprus CBA3M Kotoporo E, =22 M3B?
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5292, MIpn oGmyyeHHH MOHOIHEPTETHYECKUM IIYYKOM MPOTO-
HOB MuIleHeili u3 nuTHA M Gepwumsa ObuI0 OOHAPYXEHO, YTO
peaxuus 'Li (p,n) "Be - 1,65 M3B uziet, 2 *Be (p,n) "Be - 1,85 M3B He
uger. Haiith BO3MOXHBIE 3Ha4YeHUs KUHETHYECKOH 3HEprum
NPOTOHOB.

5293. IIna Bo3OyxueHMs1 peakuuu (n,o¢) Ha NOKOSUIMXCS siApax
B noporosasi xumerudyeckas 3Heprus HeiirpoHos K =4,0 MaB.
Haiitu sHepruo 3Toi peakuuu.

5294, BbIMHMCIUTH NOPOTOBHIE KMHETHYECKHE SHEPrHH MPOTOHOB
ans peakumit (p,n) u (p,d) Ha smpax 'Li.

5.295. Haiftit ¢ TOMOIIBIO TAOJIMYHBIX 3HAYEHUI Macc HYKIHNGOB
MOPOTOBYI0 KHHETHYECKYIO SHEPIUIO @ -4aCTUI(bl JJIA BO30YXIEHMsA
peakunn  'Li(e,n) '°B. KakoBa mpu 3ToM ckopoctb sapa °B?

5296. Heiitpoubt ¢ kuHermdeckoit sHepruedi K =10 MsB
BO36YxaloT peakuuio 2C(n,«) *Be, mopor kotopoit K, =6,17 M3B.
HaifTy KMHETHYECKYIO SHEPrHIO & -4acCTHI], BbUIICTAIOILMX TIOJ IIpsi-
MBIM YIJIOM K HANPaBJICHHIO MaJaolIuX HEHTPOHOB.

5297. Ha CKONBKO NpPOIEHTOB NOPOroBas 3HEPIUA Y-KBaHTa B
peakiuu y +2H ~n+p NPEBOCXOAMT IJHEPIUI0 CBA3M sapa H,
paBuyio E_ =22 M>B?

5298. Ilporou c xuHetnyeckoii suepruciit K =1,5 M3B 3axsarsbl-
BaeTCA MOKOMBIIMMCA sapoMm 2H., HailTu 3Hepruio 3036y>|q1emm
obpa3oBaBulerocs sigpa.

§299. Buixop peaxiuu C(d,n) “H umeer MakCMMyMbl IIpH
CNIEMYIOIIMX 3HAYEHUAX KMHETHYECKOH SHepruM K, HaJIeTalouux
neutponos: 0,60, 090, 1,55 m 1,80 M»sB. HaiitTu ¢ noMolusio
TaGJIMYHBIX 3HAYEHUH Macc HYKIMJIOB COOTBETCTBYIOIIIME SHEPreTH-
YECKME YPOBHHM TIPOMEXYTOYHOIO spa, 4Yepe3 KOTOpble HJIET 3Ta

peakius,
5300. Y3kmii my4oK TeIIOBBIX HEMTPOHOB oOciabiseTca B

N =360 pa3 npM NPOXOXAECHMM KAaAMUEBOH IJIACTUHKH, TOJIIHA
Kozopoﬁ d=0,50 MM. Onpegenuts cedyeHUE B3aMMOREHCTBUS ITHX
HEATPOHOB C sAApAMM KaMHS.

5301. Bo CKOJIBKO pa3 YMEHBHINTCA WHTEHCUBHOCTb Y3KOIO
My4YKa TEIJIOBbIX HEHWTPOHOB NOCHE MNPOXOXACHUS CIIOA TSKEJION
BOJIBI TomuMHON d=50cm? CedyeHusa B3amMOpEiCTBUA  sijEp
ACHTEPUST M KUCIIOPOJA JJIA TEIJIOBBIX HEHTPOHOB pPaBHBEI COOTBET-
CTBEHHO 0,=7,006 u o0,=426.

5302. Y3xmif Iy4yoK TEIJIOBBIX HEATPOHOB MPOXONUT 4epe3
IDIACTMHKY M3 JKeje3a, Ui KOTOpOro ce4YeHHus IMOTIOLIEHUS H
paccesaHust paBHbl 0,=256 u o,=116. OnpeRenuts OTHOCHTEND-
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HYIO JOJII0 HEATPOHOB, BHIGBIBIINX M3 ITy4Ka B PE3YJIbTaTE pacces-

HHA, €CJIM TOJNIMHa IUIacTHHKU d =0,50 cM.

§.303. Boixop siepHO# peaknuu ¢ 06pa3OBaHMEM pPaXMOM30TONA
MOKHO XapaKTepH30BaTh ABOAKO: MO0 BEIMYMHOM W — OTHOILIECHH-
eM 4Yucia SANEpHBIX peakiuid K 4uciay GomOapaupymoliuX YacTull,
aubo BENMMYUHOM Kk — OTHOLUECHHMEM AaKTHBHOCTHM BO3HMKIIETO
paguom30TOna K 4uciy GomGapmupoBaBmmMx vactul. Haitru:

a) mepuop mnosypacnaga paguou3oTona, 3Has w u k;

6) Bbixom w peakuum 'Li(p,n) 'Be, ecnu mocie oGinyyeHus
JINTHEBON MHUIIEHHW IMY4YKOM MPOTOHOB (B Te€4EeHME 7 =2,0 4 IIPU TOKE
B myuke I=10 MKA) aKTHBHOCT 'Be OKasanach A =1,35-10° Bk, a
ero mepuoj, nomypacrnaga T =53 cyr.

5.304. ToHKyI0 3070TyI0 GOJIEry U3 crabuibHoro “’Au obmyvaror
TI0 HOPMaJIM K TOBEPXHOCTH TEIUIOBBIMM HEATPOHAaMW, MJIOTHOCTD
1IoToka Kortopbix J=1,0-10' ¢~ cm™2 Macca ¢onbru m =10 mr. B
pe3yibTaTe 3aXBaTa HEHTPOHOB BO3HMKaeT P-akTuBHbld  '°fAu,
ceyeHue oOpa30BaHUs KOTOPOro o =98 6 M IEpHON IMojypacmaja
T=2,7 cyr. Haittu:

a) BpeMs OGNMyYEeHUs, 3a KOTOPOE HUCIO Anep AU yMEHBIIUT-
ca Ha n =10 %;

6) MakcuMalbHOE 4YuCiIO saep 8Au, KOTOpoe MoxkeT 06pa3o-
BaTbCsl B TIPOIECCE JJIUTENILHOTO OGITyYeHUsI.

5.305. Torkyro ¢oasry u3 HEKOTOpPOro CTaOMJIBHOIO WM30TOIIa

06JTy4afOT TEIJIOBBIMU HEHTPOHaMU, MaJalollMU 110 HOPMAJM K €€
noBepxHOCTH. B pesynbrare 3axBaTa HEHTPOHOB BO3HMKAET PafiuoOM-

30TON € MOCTOSAHHOI pacnaga A. HailTH 3aKOH HaKOIJIEHUS 3TOIO
paguousorona N(¥) B pacyere Ha €IMHUIYy NMOBEpXHOCTH (DONBIU.
IInoTHOCTL MOTOKa HEHTPOHOB paBHa J, YUCIO sHAEp Ha €AMHULY
MOBEPXHOCTH ¢OJAbrM n K cedeHHe o0Opa3oBaHUs  AKTHBHBIX
anep o.

5.306. 3omotyio cdonbery Maccel m=020T 06IydYanu B TEYEHME
t=6,0 4 MOTOKOM TEMIOBBIX HEUTPOHOB, MANAKIMM 10 HOpPMaju
K ec mosepxHocTH. Yepes t =12y mocsie OKOHYaHUs OOITyYeHHsA
aKTUBHOCTb oONbIM OKazanach A =1,9-107 Bk. Haittu mnotHocts
MOTOKa HEHTPOHOB, €CJIM CEYEHUE OOpa30BaHUS siApa PaguOM30TOIIa
6 =966, a ero nepuop nonypacnaga T =27 cyr.

5307. Cxonbko HEHTpOHOB Gymer B 100-M IOKOJNEHUH, €CITU
Iporece AeIeHUA HaYnHaeTcs ¢ N, = 1000 HEHATPOHOB M MPOMCXOLUT
B cpefe ¢ KOXpPuuMeHTOM pasMHOXeHus k=1,05?
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5§308. HaiiTu 4Kciao HEHTPOHOB, BO3HMKAKMIUX B EIUHHIY
BpEMEHM B YPAaHOBOM PpEakTope ¢ TENJIOBOW  MOIIHOCTBIO
P =100 MBr, €cilM CpEJHEE YMUCIO HEATPOHOB Ha KaXNbId aKT
nesieHus v =2,5. CuuTaTh, YTO NPH KAXKIOM JETIEHUH OCBOOOX/IaeT-

ca sneprusa E =200 M>B.
5309. B AnepHOM peaKTOpPe Ha TEIJIOBbIX HEHTPOHaX CpelHee

BpeMsi KHM3HM OJHOIO ITOKOJIEHUA HelitpoHoB T =0,10 ¢. Cumnras

ko3¢ duimeHT pasMHOXeHua k=1,010, Haiitu:

a) BO CKOJIBKO pa3 YBEJIMYMTCA HUCIO HEHTPOHOB B PEAKTOPE,
a CIIEOBATENILHO, M €r0 MOIIHOCTh 3a Bpemsa f=1,0 MUH;

6) nepuop peakropa T — Bpems, 3a KOTOpOE €ro MOILIHOCTb

YBENUYUTCA B € pa3s.

5.7. DneMeHTapHbIEC YaCTHIbI

® [loporosas (MMHNManbHAsA) KMHETHYECKAA 3HEPIUA YaCTALLL M, HajleTatolleH
Ha [okosuylocs dactuuly M, Aaa Bo3OY)KAeHHA JHOIHEPTeTUYECKON peakunu
meM-m +my s
2 2
K - On, +my +..)" - (m+ M) .

on = o 2, (57 a)

e m, M, my, m,,... — Macchbl NOKOA COOTBETCTBYIOLUMX HYacTul.
® KpaHTOBbIE Yyuciaa, NpUncCbiBacMbic JJIECMEHTAPHBIM YacTHLaM:

Q -~ 3JeKkTpuYecKHil 3apsn,

L — nenToHHBIA 3apaf,

B — GapuoHHbI 3apaj,

T — vsoronuyeckuii cnuH, T, — ero npoekuus,

§ — crpanHocTb, §=2{(Q)-B,

Y — runepsapsag, Y=B+S.

® Cpsa3zb MeXIy KBAHTOBBIMHM 4YHMCJaMM CHJIbHO B3aWMONEHCTBYIOLMX YacTHLL:
Q=Tz+EY=TZ+B;S 576)

® [Ipn B3aUMOAEHCTBUM YACTHIL BbINOJHAIOTCH 3aKOHBI coXxpaHeHus Q, L u B
3apaaos. B cuabHbIX B3aWMOJECTBMAX BbIMNOJHAIOTCA TakkKe 3aKOHbl COXpPaHEHUsH
S (am Y), T n ero npoekuuu T,.

® KpaHTOBbIC HUCAa KBapKOB:

Ksapk Q B T T S

u 2/3 1/3 12 12 0
-1/3 13 12 -12 0
s ~-1/3 13 0 0 -1
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CnvH Kaxaoro ksapka paseH 1f2. COOTBETCTBYIOIUHME AHTHUKBAPKH HMEIOT MPOTHBO-

NOJIOXHBIE MO 3HAKY 3Havdewus Q, B, T, u §.

5310. BLIYKMCANTL KMHETUYECKIE SHEPIMM NPOTOHOB, UMITYJbCHI
xotopuix paBubl 0,10, 1,0 u 10 I'sB/c, tne ¢ — CKOpOCTh CBETa.

§311. Haiity cpegHuil IyTh, NPOXOAMMEIA T-ME30HAMU C
KHETUYECKO! 3Heprueil, kotopas B 1 =12 pa3a mpeBbIIIAET HX
suepruio mokos. CpefHee BpeMs JKM3HM OYEHb MEUIEHHBIX -
ME30HOB T, =25,5 HC.

5312, OrpunarenbHble =%-ME30HLI C KHHETMYECKOH 3HEprue
K =100 M»>B nposneraloT OT MECTa POXICHUA N0 pacliaja B CPEHEM
paccrosune [=11 M. HaiiTu COGCTBEHHOE BpeEMA XU3HU 3THUX
ME30HOB.

5313. UmeeTcss y3KMil Iy4yOK 7 -ME30HOB C KHHETHMYECKOM
sHeprueii K, paBHOW 3HEPrHUM TIOKOA KaHHBIX dactul. Haiti
OTHOILICHHE ITOTOKOB YacCTHl] B CCYECHMAX IIy4Ka, OTCTOALIUX APYT
oT apyra Ha l=20 M. CobcreeHHOe cpeJiHEe BpEMS XKH3HU ITHX
ME30HOB T, =25,5 HC.

5314. OcranoBuBHIMiicA ='-ME30H pacrajici Ha MIOOH H
HelirpuHO. HaiiTm KUHETMYECKYI0 JHEPrHMI0 MIOOHAa ¥ 3SHEPIUIO
HEUTPUHO.

5.31S. Hailtu KUHETUYECKYK) OHEPTUIO HEUTPOHA, BO3HMKLIETO

NpU pacnajie OCTAHOBUBILETOCsl X~ -TUHEpOHA (X~ -n+w7).

5.316. OcTaHOBHBILUMICA MOJOXUTEIBHBINE MIOOH pacHajicsd Ha
NMO3UTPOH M JABa HEHTpuHO. HaliT MaKCHMMaNlbHO BO3MOXHYIO
KMHETHYECKYK) SHEPrui0 IO3UTPOHA,

5.317. IlokouBiiasg HeATpaJbHasl YaCTHUIIA pacrajiach Ha MPOTOH

¢ KuHeTuveckoil sHeprueil K =153 M»>B u =" -meson. Haiitu maccy
aroif yactuiubi. Kak oHa HasbiBaercs?

5.318. Haiitn B j1abopaTopHOil cucTeMe OTCYeTa CpefHee Bpemsi
KM3HU MIOOHOB, OOpa3sylOIIMXCS NpPHM pacraje OCTaHOBUBLINXCS
KaoHOB 10O cxeme K ' =-pu*+v,

5319. OrpunarenbHblif  w-Me30H ¢ 3Heprueit K =50 MsB
pacrajica Ha JIETYy Ha MIOOH M HelitpuHo. Haittm sHepruro
HEATPUHO, BLUICTEBINETO I10J NPAMBIM YIJIOM X HANPaBJIeHWUIO

ABVDKEHUS T -ME30Ha,
§320. I'-runepoH C KWHETHM4YECKOM sHeprmeii  Kj =320 MsB
pacnazncs Ha JIETY Ha HEATPaJbHYIO YaCTUHY M &' -ME30H, KOTOPHIi

BbisieTen ¢ oHeprued K| =42 MsB non npsAMbBIM yITIOM K Hanpaslie-

HUIO ABMOKEHUs runepoHa. HailTu maccy HeliTpasibHOI yacTuupt (B
M>sB).
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§321. HeiftpanbHblid ©-ME30H pacmajics Ha JIeTY Ha faBa  y-
KBaHTa C OJIMHAKOBOI 3Hepruei. Yron Mexay HanpapJIEHUsSIMH

pasnera y-kBaHTOB 0 =60°, HaiiTh KMHETUYECKYI0 SHEPrUi0 = -
ME30HA W 3HEPIUI0 KAXKIOTO Y -KBaHTAa.

§322. PensATUBUCTCKAA 4acTUIla C Maccoilt m B pe3ynbrare
CTOJIKHOBEHHsI ¢ TOKOMBLUEHCA dYacTuueid maccet M Bo3byxmaer
peakumio POXHECHUS HOBBIX YaCTHUIL: m +M -m, +m,+..., Ijle CripaBa
3alMCcaHbl MacChbl BOBHUKIIMX 4YacTul. Bocnonb3oBaBLIMCH UHBapH-
aHTHOCTBIO BenmuuHbl E? - p2¢?, moka3darb, 4TO MOPOroBasi KMHETU-
yeckasi 3HEPrust YacTHULbl M JUIA JTOH peaklMy OIpenensAerca
dopmysoit (5.7 a).

§.323. ITo3uTpoH ¢ kMHETHU4YeCKOM sHeprueil K =750 k3B Haneraer
Ha NOKOALIMIICA CBOOOOHDBINA 3JIEKTPOH. B pesynbrare aHHUTHIIALMH
BO3HUKAIOT ABA .y -KBaHTa ¢ OJMHAKOBBIMU 3Heprusimu. OnpenenuTb
yroJl MexJy HanpaBJIEHHUSAMM WX pasfniera.

5324, HaiiTi NOpOroBYIO SHEPTUI0 y-KBaHTA, HEOOXORUMYIO A1
oOpa30BaHus:

a) mapbl JIEKTPOH — MO3WTPOH B II07I¢ MOKOAILIETOCA NPOTOHA;

6) mapbl ME30HOB 7= - 7" B NOJI€ NOKOALLETOCH HPOTOHA.

5325, HaiiTu MOpOroBYI0 3SHEPrUI0 AHTUHENTPUHO B peakluu
V+p-n+e’,

5.326. IIpoTOHBI C KMHETHYECKOH »sHeprueit K HaeTawT Ha
HETOABIDKHYIO BOIOPOAHYIO Muiuenb, Halitu noporoseie 3HaueHusi K
I8 CACAYWOIMX peaKlyii:

- 0

a) p+p-p+p+p+p;, O) p+p-p+p+m.

5327. BopopOnHy10 MULIEHDb 00Ay4aloT ®-Me30HaMH., BbIunucauTh
[IOPOTOBbIE 3HAYEHUSA KMHETHMUECKONR BHEPIUM 3TUX ME3CHOB, IIPU
KOTOPBIX CTAaHOBATCS BO3MOXHBIMY DPEaKIMK:

a) nT+p=K*+Z7; 6) n+p-K"+A°

5328, BbIYMCINTL MMOPOrOBYI) 3HEPIUIO JUIS POXKIACHUS AHTUIIPO-
TOHA B CIERYOILMX peakuMmsAx (HaJIETAlOUIEl YaCTULER SBAAETCA
neppas):

a) e +e ~e +e +p+p;

6) y+e ~y+e +p+p.

5.329. TIpoTOHBI ¢ KWHETUHECKOI 3Heprueil K =4,0 ['3B Bo3byxna-
0T peakuuw p+p-p+p+Nn. Cuuras MUIIEHDL HENONBMKHOU,
HaiiTh Kakoe Haubosbliee YUCao N 7-ME30HOB MOKET BO3SHHUKHYTh
B peE3yJIbTaTe peaKluu.

5330. Haittu crpaiiHocTs § wm runepsapsiy Y HelTpanbHOI
JIEMEHTAPHON YacCTULbl, Y KOTOPOH NpPOEKUUsA H3OTONMYECKOTO
cnuHa T, =+1/2 n Gapuonsslii 3apan B =+1. Yro 310 3a yactuna?
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5331. Kakue M3 HIKECHERYIOUIMX MPOLECCOB  3allPEICHBI
3aKOHOM COXpaHEHUs JIENTOHHOIO 3apsAja:

1) n-p+e +v; 4) p+re =n+v;
2) ntoptre e’ 5) peeT+v+;
3) nT~p+v; 6) K- ~p +9?

5§332. Kakue wu3 HUXECJHCQYIOUIUX IIPOLECCOB  3allpellieHbl
3aKOHOM COXpaHEHUS CTPaHHOCTH:

1) =" +p-B~+K"; 4) n+p-AP+Z*;
2) =m+p-L'+K"; 5) n°+n~-E +K +K";
3) n +p~K*'+K +n; 6) K +p-Q +K*+K"?

5333. Ykazath INpPUYUHBL, 3alpellaoliMe HIKECIERYIOue
MpOLECChE:

1) 2 =-A%+7; 4) n+p-3" + A%
2) n+p-K"+K"; 5) nT~p e ve;
3) K +n-Q +K'+K° 6) p e v, +V,.
5334. CKOHCTPYMpPOBaTb M3 TpEX KBAapKOB INPOTOH, HEWTPOH W

I -runepoH.
5.335. IToctpouTh U3 KBapKa M AaHTUKBApKa CJIEAYIOLIME ME3OHDI:

n*, K~ u K°
5.336. YcraHOBHTL KBapKOBblf cocTaB K’'-Me30Ha, a TaKxe
TUINEpOHOB A u Q7.
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Yactp 6

®U3HKA MAKPOCHUCTEM

6.1. YpaBHeHue cocrosaHus rasa. Iponeccni

® VpapHeH#e COCTOSHMS HAEaJILHOrO rasa:

pV=vRT, (6.1 a)

e v=m/M, M — MossapHas Macca.
® Bapomerpunueckas dopmy.a;

P =poe MMM, (6.16)

e p, — AasieHue Ha Boicote k=0,
® YpaBHeHue COCTOSHUA BaH-JepP-BaajbCOBCKOrO rasa (Mg MoJs):

(p*_:‘;l](v,—b)dr, (618)

rae V,, — MoaapHblid o0beM, 3aHMMaeMblii Npu JaHHbIX p u T.

6.1. B cocyne oobeMOM V=30 1 cojep>XUTCA HICaJIbHBIA Ta3
npu temneparype 0 °C. Ilocne Toro kak yacTb ra3a ObLIa BBIMYILIE-

Ha HapyXy, JaBJICHHE B COCyQ€ NOHU3WIOCL Ha Ap=0,78 arm (6e3
W3MEHEHUs Temmepatypbl). HaiiTh Maccy BBINYIIEHHOrO rasa,

IINOTHOCTE AAHHOTO ra3a IpPU HOpPMAaJbHBIX YCIOBMAX p=1,3 rfa.
6.2. [IBa oHaxKOBBIX 6ajIJIOHa COEAMHEHBI TPYOKOH € KilamaHoM,
TIPOIYCKAIIIMM ra3 u3 ORHOro 6annoHa B ApYro# NpM pa3sHOCTH

napieHuit Ap 21,10 arm. CHauana B ogHOM GasmoHe 6bIn Bakyym,
a B JIpyrOM — uUAeanbHBIA ra3 npu Temneparype t,=27°C u
nasjieHuu p, = 1,00 atM. 3areM 006a GasuioHa Harpenu A0 TeMIepary-
pm 2,=107°C. HaifTi fapneHde rasa B GajuloHe, rie G6bit BaKyyM.

6.3. I'az c MomsApHOIT Maccoit M HaxOOUTCA TIOH IABJICHUEM p
MEXIY MBYMS OAMHAKOBBIMHM TOPUSOHTAJIILHBIMH  IJIACTUHAMM.

TemnepaTypa rasa pacter TUHEAHO OT T, Yy HIOKHEH IUTaCTHHBI O

T, y sepxuei. ObbeM raza Mexmy miuactTuHamu pased V. Haiitu
€ro. Maccy.
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6.4, Cocyn oobemoM V=20 1 COAEpXUT CMECh BOIOPOAA W TeJIHs
npn TteMmmneparype t=20°C u paBjeHun p=2,0 atM. Macca cmecH
m=5,0r. Haiitu OTHOLIEHME MacCChbl BOJAOpOAA K Macce Tenusi B
JIAaHHOM CMECH. :

6.5. B cocyne HaxopuTca cMech m,=7,0r aszora u m,=11r
YIJIEKHCIIOTO Ta3a npu Temmeparype TI=290 K wu pnaBieHnH
Pp=1,0 arm. HaiiTu NAOTHOCTE 3TOH CMeECH, CUMTas rasbl Hj€ajlb-
HBbIMMAX,

6.6. B Gannmone o6bemom V=751 npu T=300 K Haxopurtcs
CMECh HAEaJIbHBIX ra3oB: v;=0,10 MOIB KHUCJIOPO/A, v,=0,20 mMoms
a30Ta 1 v,=0,30 MOmb YIICKKCIIOIO rasa. CYMTas rashi MACANILHBIMH,
HaliTH:

a) [aBJICHME CMECH;

0) CpemHIO MOJIAPHYK0 MacCy M JaHHOW CcMecH, KoTopas
BXOOUT B ypaBHeHue ee coctogHust pV=(m/M)RT, rne m — macca
CMECH.

6.7. B BepTMKanbHOM 3aKpbITOM ¢ O0OMX TOPIOB LIMJIMHAPE
HaXOAUTCA MaCCHUBHbBIH MOpILEHb, O 00€ CTOPOHbLI KOTOPOro - IO
ofHOMY MO0 Bozgyxa. Ilpm T=300 K OTHOLIEHUE BEPXHENO
obbeMa K HIkHeMY 11=4,0. Ilpu kakoil TeMnepatype 310 OTHOLIE-
HUe craHeT 1'=3,0? TpeHue He YUUTHIBATD.

6.8. TlopuiHeBBIM BO3AYIIHBIM HAcOCOM OTKauMBaKT COCYR
obpemMoM V. 3a oaMH HUKI (XOf MOPIUHA) HaCOC 3aXBaTbIBAcT
0o0beM AV. Yepe3s CKONBKO LMKJIOB JAaBJIEHUE B COCYAEC YMEHDBILWT-
ca B n pa3? IIpouecc cyutaTh M3OTEPMHYECKUM, ras — HAcallb-
HBIM.

6.9. Haiitu passieHue BO3[yxa B OTKa4MBAaeMOM COCYAE KakK
hyHkumio BpemeHu oTkauku f. O0beM cocyfa V, nepBoHavasbHOE
naenenue p,. IIpomecc cdyuTaTbh MIOTEPMUYECKMM M  CKOPOCTb
OTKa4K{ He 3aBUCAIIEH OT JAaBJIEHUs U paBHOH C.

I[ITpuMmeyanue CKOPOCTBIO OTKAYKHA Ha3bI-
BaloT 00bEM rasa, OTKA4YMBAEMbIi 3a EQUHHUIY
BpEMEHM, NPUYEM ITOT OOBEM H3IMEPAETCA IIpU
JIaBJIEHMY ra3a B JaHHBIA MOMEHT.

6.10. Kamepy ob6beMOM V=87 n OTKauMBaiOT
HAaCOCOM, CKOPOCTb OTKa4Ku KOTOpOro (CM. mpume-
yaHue K mnpeabiayiieil 3amtade) C=10 afc. Yepes
CKOJILKO BPEMEHM JaBJIEHHE B KaMepe YMEHBIIUTCS
B n=1000 pas?

6.11. B rnagkoif OTKpPBITO € OGOMX KOHI[OB
BEPTUKAJILHOA  TpyOe, uMewouUield fBa pasHBIX
cedeHmusi (puc. 6.1), HaxONATCA fABa IIOPILHS, Puc. 6.1

V7

AN
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COEMHEHHBIE HEPACTSKUMOI HUTEIO, a MEXAY MOPIMHAMHU — OJMH
MOJIb MAEAJIbHOrO rasa. Ilnmomiagb ceueHMsi BEPXHEIO MOPILHA Ha
AS=10 cM® Gonblre, YeM HuxHero, OOwas Macca MOpIUHENR
m=50 kr. JlaBeHHE HaApyXHOI0 Bo3fgyxa p,=1,0 arm. Ha ckonbko
KEeJIbBMH Haji0 HArpeThb Tra3 MexXAy MNOpPUIHAMM, 4UTOOBI OHU
nepemecTwoiich Ha [=50 cm?

6.12. HaifTi MakCHMaJILHO BO3MOXHYIO TEMIIEPATYPY UAEAJIbHOTO
raza B KaXAaOM M3 HIDKECIEQYIOIUX IPOLIECCOB:

a) p=py-aV?; 6) p=p,e’?,

e py, & B B — MOJNOXMTENbHBIE NOCTOSIHHBIE, V' — 00beM MO
rasa.

6.13. OnpenenuTh HAUMEHBILIEE BO3MOKHOE 1aBJICHUE UIECATILHOTO
rasa B MNpOILECCE, MPOUCXOAAIEM 10 3aKOHY T=To+aV2, me T, n
« — TOJIOKUTENIbHBIE IIOCTOsAHHBIE, V — o0BEM MOJIA rasa.
Hzobpa3uts npuMepHbI rpaduMK 3TOro mnpouecca B mapaMerpax
p, V.
6.14. Boicokuii LUIMHAPUYECKUIA COCyN C a30TOM HaXOAUTCH B
OMHOPOIXHOM IIOJI€ TSXKECTH, YCKOpeHUE CBOOOAHOIO nHajeHUst B
KOTOpOM paBHO g. TemmepaTypa a30oTa MEHAETCS MO BBICOTE TaK,
4TO €ro IJIOTHOCTH BCIOMY ofMHakoBa. Haitty rpagmeHT Temiepary-
put dT/dh.

6.15. Jomyctum, napieHue p U IUIOTHOCTb p BO3AyXa CBSI3aHbI
COOTHOILUEHUEM p/p" =const HE3aBUCUMO OT BBICOTBHI (3[€Ch # — IO-
CTOsiHHas1). HaiiTu cOOTBETCTBYIOLIMIA IPaJMEHT TEMIIEPATYPhI,

6.16. Ilyctb Ha noBepxXxHOCTH 3eMJIM BO3AYX HaXOAUTCS INIpU
HOPMAJIBHBIX ycioBUAX. Cuuras, 4TO TEMIEpaTypa M MOJNAPHas
Macca BO3Jyxar HE 3aBHCAT OT BbICOTHI, HATM €ro RaBJICHHE Ha
BoicoTe 5,0 KM Hajg NOBEPXHOCTBIO 3eMJIM M B HIAXTEC HA TIyOMHE
50 km.

6.17. Cyuras, 4yTO TeMmepaTypa M MOJIsIpHas Macca BO3/yXa, a
TAKX€ YCKOpEHME CBOOONHOIO MaJCHUs HE 3aBMCAT OT BBICOTHI,
HaliTU pa3HOCTb BBLICOT, Ha KOTOPBLIX HJIOTHOCTH BO3/lyXa IMpu
teMnieparype 0 °C otnmyaiorcs:

a) B e pa3; 6) Ha n=1,0%.

6.18. MneanbHplil ra3 ¢ MOnsApHONM Maccoii M HaxOOUTCA B
BbICOKOM  BE€PTHKAJIbHOM LMJIMHAPUYECKOM  COCY[E, IIoIajh
OCHOBaHWs1 KOTOporo § m BhicoTa h. Temmeparypa rasa T, ero
AiaBICHUE HAa HW)KHEE OCHOBaHME p,. Cyuras, 4TO TEMmeparypa u
ycKOpeHHe CBOGONHOINO MajeHWst g HE 3aBUCAT OT BbICOTHI, HaWTU
Maccy rasa B cocype.

6.19. UneanbHelif raz ¢ MOJAPHON Maccoii M HaxonuTCst B
O4Y€Hb BBICOKOM BEPTHKAJbHOM HNWIMHAPWYECKOM COCYdE B
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OJIHOPOJIHOM TIIONIE€ TSDKECTH, JUISI KOTOPOTO YCKOPEHHME CBOGOAHOrO
najeduss pasHo g. CuuTas TeMmepatypy rasa BCIOXy OJIMHAKOBOM
u pasHoit T, HailTH BBLICOTY, Ha KOTOPO HAaXORMTCH IEHTP TAXKECTU
rasa.

6.20. Mpeanbubiif ra3 ¢ MONApHOH Maccoil M HaxoguTcsa B
ONHOPOMHOM TIIOJIE TSXKECTH, YCKOpPEHUE CBOOOAHOrO najeHusa B
KOTOpOM paBHO g. HaiiTu naereHde rasa Kak (yHKIUIO BbICOTHI
h, ecnu npn h=0 pgaBjieHue p=p,, a TEMIIEpaTypa U3MEHsETCH C
BLICOTOM Kak ’

a) T=T,(1-ah); 6) T=T(1+ah),

[HE @ — TOJOXUTENbHAA MOCTOsSTHHAA.
6.21. I'opn3oHTaNBHBIA LUJIMHAP, 3aKpbITHIi C OJHOIC KOHILA,

BpalllalOT € MOCTOAHHOM YITIOBOM CKOPOCTBIO & BOKDPYT BEpPTHKaJlb-
HO OCH, TIpOXOHALIECH uYepe3 OTKPBITHIA KOHEL, UMJIMHAPA.

HaBnenne BO3mMyXa CHapykm p,, Temneparypa T, MOnspHas macca
Bo3ftyxa M. Haittu naBneHue BO3Jyxa Kak (PyHKIMIO PacCTOAHMSA
r OT ocu BpauleHusi. MoJsipHyl0O MacCy CYUATaTh HE 3aBUCALIENA OT

paccTostHUA .
6.22. Kakomy [aBJIEHUI0 HEOOXOQUMO IOABEPrHYTh YIVIEKUCIIBIR

ra3 npu T=300 K, 4ToGhl €ro nJIOTHOCTL OKasajgacb paBHOMH

p=500 r/fm? Pacuer npoBeCTH KakK sl UJCaJIbHOrO ra3a, Tak U JUJIs
BaH-I€p-BaarlbCOBCKOTO,

6.23. Onqun MoOnb a30Ta Haxomgutcst B obbeme V=1,00 n. Haiitu:
a) TeMmIrepaTypy a30Ta, NIPU KOTOPOi IOrPEINIHOCTb B JIaBJIEHHUH,
ONpEREIsIEMOM YPaBHEHUEM COCTOSIHUS UAEANIbHOIO ra3a, COCTaRysAeT

n=10% (M0 CpaBHEHUIO C [iaBJIEHHEM BaH-JEP-BaalbCOBCKOIO rasa);
6) napieHue rasa NpH 3TOM TEMMepartype.
6.24. OfuH MONb HEKOTOPOTO ra3a HaxOJUTCS B cOcyjie 00BEMOM

V=0250 n. Ilpu 7,=300 K pasnenue rasa p,=90 atM, a npu

T2=350 K nasnenue p,=110 arm. HaiitTn mnocrosnHbie Ban-mep-
Baanbca anst 3TOro rasa.

6.2. Ileppoe Ha4vano TepMoaMHaMuku. TemncemkocTn

® TlepBoe HaYalo TEPMOAMHAMMKMU:
Q=AU+A, (6.2 a)

rme AU — npupallieH¥e BHYTPEHHeH SHEPIUM CHCTEMBL.
® PaGora, coBepliaeMas rasom:

A=[pav. (626)
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® BuyTpeHHsii SHEPIMA MAEAIbHOrO rasa:
U=ﬂcyr=ﬂﬂ.=_?;y_, (628)
M My-1 y-1

® MonspHas TEMIOEMKOCTh rasa NpM MNOJMTPonuMdYecKoM npoiecce (pV*=

=const): .
c-_R __R __(n-V)R (621

y-1 n-1 (r-1)}{y-1)
® BuyTpeHHss 3HEPrus MoJii BaH-Jep-BaajbCOBCKOIO rasa:

U=C,T-alV,. (62n)

6.25. IToxa3aTh, YTO BHYTPEHHss 3Hepruss U BO3Qyxa B KOMHATe
HE 3aBUCHUT OT TEMMEPATYphl, €CJIM HAPYXHOE JaBJIEHHE p IIOCTOSIH-
HO. Borumcnuth U, ecnu p PaBHO HOPManbHOMY atMocdepHOMY
[ABJIEHUIO M O0BEM KOMHaTbl V=40 M3.

6.26. Ipa TEnmnOM30JUPOBaHHbIX OanyoHa I M 2 HaNOJHEHbI
BO3yXOM M COCAUHEHBI KOPOTKOH TpyOKoit ¢ BeHTmiieM. M3BecTHBI
oObeMbl 0aJlJIOHOB, a TaKXe AaBJIEHUME U TEMIepaTypa BO3[yXa B
aux (Vy, p,, T, m V,, p,, T,). Haiitu Temneparypy u AaBleHHC
BO3[yXa, KOTOPbIE YCTAHOBATCH MOCJIE OTKPbITUA BEHTUIIA,

6.27. T'a30006pa3Hblii BOAOPO, HAXOOUBILUUACA TP HOPMaJIbHBIX
YCIIOBMSIX B 3aKpBITOM cocyae obbemom ¥=5,0 1, oxjagunu Ha
AT=55 K. HaiiTu 1ipupainieHue BHYTpPEHHEH 3HepruM rasa u
KOJIMYECTBO OTHAHHOIO WM TeIa.

6.28. Kakoe kosuyecTBO TeIsla Haao cooOLUMTh a30Ty IpHU
n300apuyecKoM  HarpeBaHuu, 4to6pl ras cosepiums  pabory

A=2,0 Ix?
6.29. HailTu MOJISIDHYIO Maccy rasa, ecji IIpM HarpeBaHuu

m=0,50 kr st0oro rasa Ha AT=10 K wusobapuuecku Tpebyerca Ha
AQ=148 x]Ix Tenna OOsblIE, YEM [PU U30XOPUUYECKOM HArpeBa-
HHU.

6.30. OnMH MOJIb HEKOTOPOIO HAEaNbHOTO ra3za u300apu4yecku
Harpenu Ha AT=72 K, coofmuB eMmy KOJIWYECTBO Terma Q=
=1,60 x]Ix. HaiiTu npupanieHue ero BHYTPeHHEH SHEPIMU U
BEJTUYMHY y=CP/CV.

631. JlBa Mons waeanbHOrO rasa npu Temmneparype T,=300 K
OXJIa[iWJIX U30XOPUYECKH, BCIEACTBUE YEro €ro [AaBJICHME YMEHLIIIU-

jock B n=2,0 pasa. 3aTeM ra3 u300apuyecKku pacUIMPUIIM Tak, 4TO
B KOHEYHOM COCTOAHMH €I0 TEMIEpaTypa cTaja PaBHOIf [€pBOHa-
yanbHON. Haittm komuyecTBO Temma, NOINIOIMEHHOTO Tra3oM B
IaHHOM Hporecce.
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6.32. Boruucnutb Y It ra3oBOd  CMecd, COCTOALEH U3
v;=2,0 MOIB KMCTIOPOJA M v,=3,0 MO YIJIEKUCNIOro rasa. [a3mer
CYHMTATh UACAJILHBEIMHU,

6.33. BbryuciuThb YAeNbHbIE TEIIOEMKOCTU ¢y, U €, JUIA ra30BOH
cMmecH. coctosmeit u3 7,0 r aszota 1 20 r aproHa. I'a3nl HieajbHBIE.

6.34. B BepTMKaIbHOM HUJIMHAPE TMOA4 HEBECOMbBIM [IOPIIHEM
HaxXOAMTCHA OJVH MOJIb HEKOTOPOro MJEaJIbHOIO ra3a IIpHM TEMIIEpa-
type T. TIpocTpaHCTBO Haj MOPIIHEM COOOLIAETCSI € aTMOChepoil.
Kakyo pa6oty HEOGXOOMMO COBEPIIUTH, YTOOBLI, MEAJICHHO MOJHU-
Masl MOpIIEHb, U30TEPMUIYECKHN YBEIMYUTh OOBEM ra3a IO HUM B
n pa3? TpeHust Her.

6.35. BHyTpH 3aKpbITOr0 ¢ OBGOMX KOHLOB TI'OPU3OHTaJBHOTO
HWIMHAPA HaXOJUTCS JIETKOTIONBMKHBIH [OpUIeHb, TlepBoHayaibHO
[OpIIEHDb JENUT IMIUHAP HA [BE PaBHbIE YacCTW, Kaxaasd 00beMOM

Vy» B KOTOPbIX HaXOAWTCA MACAIbHbIN ra3 OJIMHAKOBOW TeMIiepaTy-
pbl M MOA OJHUM M TeM JXXe JaBieHueM p,. Kakywo paGorty
HeOOXOOUMO COBEPUIUTh, YTOOBLI, MEMIEHHO [BUrast [MOPILIECHD,

M30TEPMUYECKM YBENMYUTh OOBEM OHON YacTy rasa B n paz Imo
CpaBHEHMIO C 00'bEMOM Jpyroi dacru?

6.36. Tpu MO UEATILHOIO ra3a, HaxOIUBILIEIOCA IPU TEMIIEpa-
type T,=273 K, m3orepMuyecky pacliupunud B n=5,0 pa3 u 3aTeM
M30XOpUYECKM HArpejld TakK, YTO €ro [aBJIEHHE CTaJI0 PaBHBIM
IepBOHAYaNbHOMY. 3a BeCh MPOLECC ra3y COOOUIMIM KOJUYECTBO
terna Q=80 kIx. Haittu y ans 3TOro rasa.

6.37. OnuH MOJNb KMCJIOPOJa, HAaXOAUBILErOCA IIPB TEMHIEpaAType
T,=290 K, apuabGaTv4ecku CXKajlMd Tak, YTO €ro JaBJIeHUEe BO3POCIIO
B 1n=10,0 pas. Haiitu:

a) TeMnepatypy rasa IMocjie CXAaTHS;

6) paboTy, koTopasi GblIa COBEpILIEHA HAJ ra3oM.

6.38. HekoTtopyio Maccy a3ota cxkainu B 1=5,0 pas (no o6bemy)
onuH pa3 aguabarmdecku, Apyroil pas usorepmuyecku. Havanbhoe
COCTOsIHME ra3a B oboux chmydasx omuHakoo. Haiitm orTHolueHme
COOTBETCTBYIOLIIMX PaboT, 3aTpadyCHHBIX HA CXKaTHe.

6.39. BHyTpu 3aKkpbITOrO TEIUIOM3OJMPOBAHHOIO IWUIMHApaA C
HUeajIbHBIM Ta30M HaXOAUTCA JIEIKOMNOJBMKHBIA TENJIONPOBOASIIIUIA
nopmenb. IIpu paBHOBecUM TMOpPUIEHL JEIUT IUWJIMHAP Ha /BE
pPaBHBIE YaCTM U TeMmeparypa rasa papHa T,. IlopiieHb Havayu
MEUIEHHO mnepemellaTth. HailTh TemnepaTypy raza Kak (yHKIMIO
OTHOINEHMSA 1 00beMa GONMbIIEH YacTy K 00beMy MEHbIIEH 4acTu.
IlokazaTenb aguabaTbl raza y.

6.40. B 3akpbITOM ¢ O0OMX TOPLIOB FOPHU3OHTAILHOM mzmmuupe
3alI0JIHEHHOM HUJEAJIbHBIM Ta30M ¢ IIOKa3arejeM apuabarol v,
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HaXOQUTCA IOPLIEHb MacChl m C IUIOIANLI0 cedeHus S. B
MOJIOKEHUN PABHOBECHS aBJIEHHE ra3a PaBHO p, W IOPILUEHb ACAUT

LMJIMHAP Ha JIBE OIMHAKOBbIE 4acT, Kaxnaas obbemom V,. Haiitu
YaCTOTY MaliblX KOJIe6aHUH MOPIUIHS OKOJIO IOJIOKEHUA PaBHOBECHUS,
cyurasg mpouecc B rade anuabaTUYECKUM M TPEHME HUYTOXHO
MaJibIM,

6.41. OnpenenuTb CKOPOCTb U KMCTEYEHUA TeNIUA U3 TEIJIOU30JIN-
POBaHHOIO COCy[a B BaKyyM 4epe3 majioe orsepcrue. CUUTaTh, HTO
MpU 3TOM YCJIOBHMM CKOPOCTBH NMOTOKa Ia3a B COCYRE HPEHEOGPEKHMMO
Mana. Temnepartypa renus B cocyne T=1000 K.

6.42. O6beM MOJISL WaearbHOIO ra3a ¢ Iokasarejaem aguadatbi
Y H3MEHAKT N0 3akoHy V=a/T, e a — nocrosHHas. Haiita
KOJIMYECTBO TEMJa, MOJYUEHHOE ra3oM B 3TOM Iipolecce, €cnu €ro
TEMIEpATypa ucnbiTana ipupamieHue AT.

6.43. lokazaTb, YTO MPOLIECC, TIPH KOTOPOM paboTa MACANbHOro
raa HNpPOMOPLMOHANbHA COOTBETCTBYIOILEMY IIPMPAILECHUIO  €rD

BHYTpEHHEN JHEpruu, OMUCBIBACTCA YpaBHeHUeM pV 7 =const, IA€
n — MOCTOSHHAaL.

6.44. HailftTk MOAAPHYI0 TEIUIOEMKOCTE HIEANBHOIO raza IIpu
TIONUTPONIMYECKOM IIpouecce pV " =const, €CIU 10KalaTeNb aanabaThl
raza paseH vy. Ilpm xakmx 3Ha4YeHUAX IOKa3aressl TIONUATPOIbI 1
TEIVIOEMKOCTE Fa3a OyJleT OorpuilaTeNbHOM?

6.45. Ilpu HEKOTOPOM IOJIUTPOIMYECKOM NIPOLIECCE OOBEM aproHa
Obi1 yBeniuueH B «=4,0 pasa. J[aBjieHME TPH 3TOM YMEHbIIMIOCH
B P=80 pas. Halltu MONApHYI® TEIVIOEMKOCTh aproHa B JTOM
MPOLECCE, CUMTAsl ras HeaslbHbIM.

6.46. OnuH MONb aproHa paclIUPUTA TIC TOJUTPOIIE € MOKA3aTe-
nem n=1,50. Tlpu sTOM TeminepaTypa rasa HCObITaNa [IPUPANEHUE
AT=-26 K. Hairu:

a) KONMWYECTBO IMOJTYYEHHOIO ra3oM Temsia;

6) paboTy, COBEPILICHHYIO ra3om,

6.47. Upeanphbplid ra3 c nokasaTeneM aauadatbl ¥y PpaciliMpHid
[0 3akoHy p=aV, rne a — nocrosaHHas. IlepBoHadanbHbll 06bCM
rasa V,. B pesynbrate pacmumpeHusi 00bEM YBENUHYWICA B 1 pas.
Haiitu:

a) npupallleHue BHYTPEHHEH 3HEpruu rasa;

6) paGoTy, COBEPIIECHHYIO Tra30M;

B) MOJIAPHYIO TEIUIOEMKOCTb ra3a B 3TOM IIPOIECCE,

6.48. Mnecanbupiil ra3, nokaszaTtelib aavabaTel KOTOPOro vy,
pacIUpsAOT TakK, 4TO cOOOIUaeMOe rasy TEIJIO PaBHO YOBLIM €ro
BHYTpeHHEH sHeprum. HaiiTu:

a) MOJIIPHYIO TEIUIOEMKOCTb Ta3a B 3TOM IIPOILIECCE;

6) ypaBHeHue mpoiiecca B napamerpax T, V.
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6.49. OnuH MOJIbL HAEANBHOIO Ta3a C IOKa3aTejeM aavabaThbl y

COBEpILIAET IIPOIECC, NPH KOTOPOM e€ro paeneHue peoT* 1HE
« — nocroaHHas. Haitu:

a) paboTy, KOTOpYI0 NPOU3BERET ra3, €CIM €ro TemIieparypa
UCMBITaeT npupauieHue AT,

6) MOJNSIPHYIO TETUIOEMKOCTb raza B 3TOM IPOLIECCE; IIPH KaKOM
3HAYECHUN @ TEIJIOEMKOCTb OYyHEeT OTpMIlaTeIbHOM?

6.50. MneanpHblit ra3 ¢ mokasaresieM aguabaTbi Yy COBEpLIACT

[poLecc, MPU KOTOPOM €ro BHYTpeHHAA 3Heprua UeoV®, r1ae
« — nocrosiHHad. Haiitu:

a) paGoTy, KOTOPYIO IIPOM3BENET a3, YTOObl BHYTPEHHSAA JHEPTUsA
ucnblTasa npupailenne AU;

6) MOJIAPHYIO TEMJIOEMKOCTb ra3a B 3TOM IIPOLIECCE.

6.51. Opun Monp HJAeaNpbHOIO ra3a ¢
U3BECTHbIM 3HayeHueM C, HaXOAUTCA B
neBoii  monoBMHe umnuMHgpa (puc. 6.2). @
CrnpaBa OT nopiuHsA BakyyM. B orcyrcreue
ra3a [MOpIleHb HAaXOQUTCA BIUIOTHYIO K
JIEBOMY TOpLY LMJIMHApPA, U HPYXUHA B Puc. 62
3TOM TONOXEHWH He [JeDOpPMUpPOBaHa.

BokoBbIE CTEHKM HWIMHApPAa U IOpIUEHb
anuabartHble. TpeHust Her. a3 HarpeBaloT uepe3 JEBbIA TOpeEI]
nunuHapa. HaliTy TenjoeMKOCTh ra3a B 3TUX YCJIOBUSX.

6.52. Imeercss wuaeanbHblil ra3, MoOJIsipHad TEMJIOEMKOCTh C)
KOTOpPOro uspectHa. HaliT MOJISIpHYI0 TENIIOEMKOCTb 3TOIO rasa Kak
¢yHKUIO ero oOobeMa ¥V, ecnu ra3 cOBEpPLIAET MPOLECC MO 3aKOHY:

a) T=Tye; 6) p=p,e”’, e T,, p, # & — NOCTOSHHBIE.

6.53. OpguH MOJIb UJEAJILHOTO ra3a, TENJIOEMKOCTb KOTOPOro npu
NOCTOSHHOM pnapneHud C,, COBepLIACT MpPONECC MO  3aKOHY
pP=py+e/V, tne p, ¥ a — nocrosiuHbie, HaiTu:

a) TEIJIOEMKOCTb ra3a Kak (yHKIUIO €ro obbema V;

6) cooblieHHOE ra3y TEIJIO MPH €ro paciuMpenuu ot ¥, jgo V,.

6.54. To xe, 4YTo B NpeabiayLIeil 3ajade, HO ra3 COBepLIAET
npouecc no 3akony T'=T +aV.

6.55. Haiitu ypaBHeHme npornecca (B nmepemeHHbIX T, V), npu
KOTOPOM MOJISPHAS TEIJIOEMKOCTb HEAJILHOTO ra3a U3MEHSETCS 110
3aKOHY:

a) C=C,+aT; 6) C=C,+BV; B) C=C,+ap.
3nece @, B U a — IOCTOSHHBIE,

6.56. Vimeercs upeasibHblil ra3 ¢ nokasatenem aguabatbl y. Ero
MOJIAPHAsA TEIUVIOEMKOCTb NPM HEKOTOPOM IIPOLIECCE U3MEHAETCH IO
3akoHy C=afT, rne o — nocrtoaHuasi. Haiitn:

ANARARRRN
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a) paGoTy, COBEPILEHHYIO OffHUM MOJIEM ra3a IIpy €ro HarpeBa-
Huu ot T, mo Temmneparypbl B 7 pa3 Gonbluei;

6) ypaBHEHME MpOIECCA B HapameTpax p, V.

6.57. Haiitu paboTy, cOBeplIaeMyl0 OJHMM MOJIEM BaH-IEp-
BaaJIbCOBCKOIO ra3a MpH H30TEPMUYECKOM PaCIIMPEHHH €10 OT
obvema ¥V, no V, npu temmeparype T.

6.58. Onquu MoOJb KHMCJIOpofa pacummpuinu oT o6bema V;=1,00 n
o V,=5,0 n nmpu mocrosHHo# Temmepatype T=280 K. Beraucintb
KOJIMYECTBO TMOMIOUIEHHOIO ra3oM Temuia. a3 cuutarh BaH-[IEp-
BaaJIbCOBCKUM.

6.59. Haiitu nnsa MOJsA BaH-AEP-BaaJIbCOBCKOIO ra3a ypaBHCHHE
anuabarel B nepeMeHHBIX T, V, eclIM ero TEIUIOEMKOCTh IIpu
MOCTOSIHHOM 00heéMe paBHa C. '

6.60. OnpenenuThb [JIA BaH-AEP-BaajIbCOBCKOIO ra3a pa3HOCTB
MossipHbIX Tettoemkocreit C,-Cy,.

6.61. [Ia TEIUIOM30JIMPOBAHHBIX OajjiIoHa COEOMHEHBI MEXIY
coboit TpyOkoii ¢ BeHTMNEM. B omnom Gannone o6nemoMm V=10 x
HaxoauTca v=2,5 MOJB yIJjleKucIIoro rasa. Bropoit 6a/uioH o6LEMOM
V,=100 1 OoTKayaH O BBLICOKOTO BaKkyyma. BEHTWJIb OTKpPBIIW, M ra3
paciuupuincs. Cuutas ra3 BaH-[IEp-BaajIbCOBCKUM, HAWTHU Npupallie-
HUE Er0 TEMIIEpaTypHl.

6.62. Kakoe Kkonu4yecTBO TeIIa Hago coobuuTh v=3,0 MOmb
YITIEKMCIIOTO rasa, 4ToOLI NMpHU PacClIUPEHHUM B BaKyyM OT o0BbeMa
Vi=50xn no V,=10 1 Tremmneparypa ero He wusMeHuiace? Ia3
CYUTATb BaH-IEP-BAAJILCOBCKUM,

6.63. TlpoxoxxaeHHe ra3a 4epe3 IMOPUCTYI0 TMEpPEropofKy B
TENOM30NNPOBAHHOK TpyGe CONMPOBOXNAETCA pacUIMPEHUEM WU
WM3MEHEHNEM TeMrepaTtyphl raza (3tddexr Dxoyns —Tomcona). Ecnu
J0 paclUldpeHUst Tra3 CYMTaTh BaH-AEP-BaaNlbCOBCKMM, a IOCIIe
paclUMpEHusa — HACaANIbHBIM, TO COOTBETCTBYIOIlEE IIpUpAIEHUE
TeMIlepaTyphbl rasa

IMoyunTts 3Ty POpMYITy, NPUMEHUB MIEPBOE HAYAIIO TEPMOAUHAMUKHA
K MOJIIO rasa, [IPOXOAAILIEMY uepes meperoponky. Ilporecc cumrarn
ajnadaTyeCcKM.

" 6.64. Bocionb3oBaBHmIMCh (OpMYNIONR M3 TpeAbIAyLEN 3ajgaym,

HaiiTh 3HavYeHus T; BOAOpOAA C HAYAIIBHBIM MOJISAPHBIM O00HLEMOM
V70,160 afmons, npm kortopeix 3¢ddekr Ixoyns—Tomcona 6Gyner
nonoxurensibM (1.e. T,<T)).

300



6.65. Haiitu ¢ nomornpbio ¢opmynel U3 3agayn 6.63 npupauienue
AT temneparypbl ra3a, €Clnd B Ha4daJlbHOM COCTOSHUM MIpH
T,=300 K ero monapueiit o6nem V,=0,100 n/moms, a 3atemM B
npouecce Jkoyns—TomcoHa ra3 cuiabHO paciuupunu. Pacder
MIpOBECTH:

a) pa pogopopa; 6) A asoTa.

6.3. MonreKyasapHo-KMHETHYECKAS TEOpHU-.
Pacnpenenenna MaxkcBeruia u boasnmana

® Yyucio YAapoB MOJeKyJ raza o €AMHMIY TOBEPXHOCTH CTCHKM 3a €AMHMLY
BpCMCHHM:

v=(1/4)nlv), (63 a)

rme n — KOHIEHTPalLUsA MOJEKy, (1) — ux cpeguaAs CKOPOCT.
® VpaBHEHHe COCTOAHMA WACATLHOIO rasa:

p=nkT. (6.3 6)

© CpenHsisi 3HEPIUA MOJEKYTT:

(e)=ikT/2, (638)

me P=Rny +B +20, ..

® dyukuuu pacnpefencHus Makcsesa:

o(v,) = (m[2xkT)exp(-muv J2kT), (63r)
F(v) = (m[2nkT) exp(-mv?[2kT), 63 m)
F(v) = 4n(m[2nkT)*2 v’ exp(-mv?[2kT). (63¢)

® HauGoJiee BepOATHAsA, CPEfHAA M CPeAHAS KBaApaTHYHAs CKOPOCTH MOJEKYJH:

uup= 2H’ (u)= —S-H, Un= 2H. (63 )K)
J mn J T m J m )

® Pacrnipefesienne Bonnnmana:
n = nye VT, (633)

rme U — noTeHumanbHaa 3Heprs MOJEKY/IbI BO BHELIHEM MNOJE.
® Pacnpepenenne BosbliMaHa B cllyiae AMCKPETHBIX YPOBHeii:

N, g E,-E,
Z=Zexp| -2 1|, 63
N g XP( kT 63w

e g M g — KPaTHOCTU BBIPOKACHMA COOTBETCTBYIOLLIMX ypOBHCﬁ.
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® CpenssAs 3HEPTUA KBAHTOBOIO TAapMOHMYECKOrO OCHHLIATOpPA:

T +WI. (6.3]()

6.66. CoBpeMEHHBIE BaKyyMHBIE HACOCHI ITO3BOJIAIOT IMOJIy4aTb

RaBJeHUA 0 p=4-10"1 ITa (3 pU KOMHaTHOI Temnepatype). Haiitu
YMCII0 MONEKYa ra3da B 1 ¢cM’ M cpeffHEE PacCTOAHUE MEXTY HHUMH
NP 3TOM [ABJIEHUH.

6.67. B cocyne of6peMoM V=5, 0 A HaxXOAWUTCA a30T MaccChl
m=140r npu T=1800 K. HaiiTu nasneHue rasa, €Ciim IpH 3STOH

teMiieparype n=30% MOJEKyJl JUCCOIMHPOBAHO Ha aTOMBI.
6.68. IlnoTHOCTE CMeCH Tenuss M a30Ta IPH HOPMAaJIBHbBIX

ycropusax p=0,60 r/n. HallTM KOHIEHTPALMIO aTOMOB TIeNu:.

6.69. Haiiti 4ncio creneHeil ¢cBo0OAbI MOJIEKYNBI Ta3a, €Cd Mpu
HOPMAJILHBIX YCJIOBMAX IUIOTHOCTb rasa p=1,3 mrfeM® m ckopocts
pacpoCcTpaHEHHMA 3ByKa B HeM v=330 M/c.

6.70. OnpenenuTsL OTHOLICHUE CKOPOCTHM 3BYKA B ra3e K CpelHEi
KBaJIPATUYHON CKOPOCTM MOJIEKYJI Ta3a, €CIH MOJIEKYJIbI:

a) OHOaTOMHEIE; §) JKECTKHE JBYXaTOMHEIE.

6.71. HaiiTn npupanieHue BHyYTpeHHEH sHeprum 16 r Bomopona
MpH yBEIMYEHUM €ro temmepatypsl ot 70 go 300 K. Mmetp B BUy,
YTO [PM 3TOM NPOMCXOAMT "pasMOpaxuBaHuE” BpallaTEAbHbIX
creneHei cBoGObI.

6.72. Ilyctb upacanbHBIt a3 Harper A0 TEMHOEpaATyphl, IIpu
KOTOpO# y MONEKYN BO3OYKREHBI BCE CTENMEHU CBOOOABI (ITOCTyMa-
TEJIbHBIC, BpallATE/IibHbIE M KoJyieGarenbHble). HailTw MonspHyio
TENNOEMKOCTh TAaKOTO ra3a npM M30XOPHYECKOM MPOIECCE, a TaKxke
nokasatenb amuabaTbl y, ecim ra3 cocrouT Hu3  N-aTOMHBIX
MOJIEKY:

a) JNMHEHHBbIX; 6) HEIWHEHHDbIX.

6.73. UpeanpHblit raz u3 N-aTOMHBIX MOJIEKYNT PACIIMPSIOT
u3o0apuyecku. Cumrad, YTO y MOJEKyT BO30YXAEHBI BCE CTEIEHH
cBo6OAbl  (NOCTyNATEIbHBIE, BpPALLATENbHbIE M KOJeGaTeJIbHBIE),
HailTH, KaKasd ROJIA TEMNoTHI, coollaeMas rasy B 3TOM Npolecce,
pacxofyercsi Ha paboTy paciiMpeHus.

6.74. HaiiTu 4MCIIO aTOMOB B MOJIEKYJIE Ta3a, Y KOTOPOIO IIpH
"3aMOpaXXMBaHMM" KOJIEGaTeJILHBIX CTENeHeil CBOGOABI MOCTOSHHAS
Y yBenum4dmBaerca B n=1,20 pa3sa.

6.75. HaiiTu MONApHYI0 MacCy M YMCHO CTeneHeii CcBOGORDLI
MOJIEKYJI MAECAJIbHOIO ra3a, €CIM M3BECTHBI €10 YHENbHbIE TEIJIOEM-

xocrh: €,=0,65 Ix/(rK) u c,=051 Ax/(r-K).
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6.76. HaiiTn umcio cremneHeii cBOOORbI MOJIEKYy/l MIECAJILHOIO
ra3a, MOJIsipHasi TEMJIOEMKOCTb KOTOPOTO

a) npu nocroaHHOM nasieHun C,=29 Jx/(monb-K);

6) B npouecce pT=const pasHa C=29 JIx/(monb-K).

6.77. BerumcnuTh MHoOKa3aTellb aguabarbl Yy i CMECH, COCTOSI-
HIEH M3 v, MOJeld ONHOATOMHOIO rasa M v, MOJICH ABYXaTOMHOIO
ra3a M3 >XECTKHX MOJIEKYI.

6.78. Monexkynbl HAEANBHONO rasa, y Kotoporo y=1,40 u pas-
nenne p=100 xlla, uMeloT cpenHIol 3Hepruio (e)=2,5-10% Ix.
Haiitn umcno monekysl B eguHuLEe OOLeEMa.

6.79. Cocyn ¢ ra3s0M M3 JKECTKMX JIBYXaTOMHBIX MOJIEKYT
IBMXKETCSI €O CKOpocTe  u=20 Mfc. MonapHaa Macca rasa
M=32 r/moms. HailiTm mnpupamieHue TEMIIEparypbl Tra3a IOCie
BHE3ANHONW OCTAHOBKM COCyJa.

6.80. BoprumcnuTh npu temmepatype t=17°C:

a) CpeJHIOI KBaJIPATUYHYIO CKOPOCTh ¥ CPEAHIOID KMHETHYCCKYIO
SHEPTHIO MOCTYNATENLHOTO JIBUXXEHMA MOJEKYyJbl O,;

6) cpemMIOI0 KBaJpaTHYHYIO0 CKOPOCTH Kall€JIbKH BOJIBI IMaMETpa
d=0,10 MKM, B3BEIIEHHOWH B BO3IyXeE.

6.81. Bo CKONBKO pa3 Hago pacCIUMPUTb aJuabaTH4yecKd Tas,
COCTOSIIIIMIA M3 >)KECTKMX JBYXaTOMHBIX MOJIEKYN, 4TOOBI UX CPENHAS
KBaJipaTM4Hasd CKOpPOCTb yMeHbIUWIack B 1=1,50 pasa?

6.82. A30T Macchl m=15 r HaxOAMTCs B 3aKPEITOM COCYHE IIpu
T=300 XK. Kakoe KOIMYECTBO TEIJIOTh! HEOGXOAMMO COODILIUTD
a30Ty, 4YTOOBbI CpEAHAS KBapaTU4HAA CKOPOCTb €r0 MOJIEKYJ
Bo3pocna B n=2,0 pasza?

6.83. I'a3, cocrosiiiMii M3 KECTKUX [ABYXaTOMHbLIX MOJIEKYJI,
Haxoautcd npu T=300 K. BblYUCIUTD CPEAHIO KBaipaTHYHYIO
YIJIOBYIO CKOPOCTb BPAllleHUs! MOJIEKYMbI, €CJIH €€ MOMEHT MHEPLIUY
1=2,1-10"% r-cm2.

6.84. T'a3 n3 XECTKUX [BYXaTOMHBIX MOJIEKYJl, HAaXOAUBIIMCS
[P HOPMAJIBHBIX YCJIOBUAX, aguabaTudecku cxanm B 1n=5,0 pas
o o0beMy. HaiiTi CpejHIOI0 KMHETUYECKYIO SHEPTUIO BpalllaTeJIbHO-
I0 JABMXKEHMS MONEKYIB! B KOHEYHOM COCTOSIHWH,

6.85. Bo CKOJIBKO pa3 M3MEHUTCS UYUCIO YIAPOB >KECTKMX
IBYXaTOMHBIX MOJIEKYJI ra3da O MOBEPXHOCTb CTEHKH B E€IHMHHILY
BpPEMEHU, €CNU ra3 afuabaTUyecKu pacilvpMTb B 7 pas?

6.86. O6beM ra3a, COCTOSIIETO M3 JKECTKUX [BYXaTOMHBIX
MOJIEKYJ1, yBeIMYMAM B n=2,0 pasa IO IOJUTPONE C MOJISPHOIL
TEIUIOEMKOCTBIO C=R. Bo ckonbko pa3 M3MEHMAach IMpH 3TOM
4acCTOTa yRapOB MOJIEKYA O CTEHKY cocyfa?

6.87. a3 M3 >KECTKMX JByXaTOMHBIX MOJIEKY/]l paclidpWIH
MOJIMITPONMUYECKA TakK, YTO YacToTa YHNApoOB MOJEKYA O CTEHKY
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cocyna He usMeHwiach, HaiiTH MONsAPHYIO TEMJOEMKOCTh Tasa B
3TOM mIpolLecce,
6.88. Haiiti nis razoofpasHoro a3zota npu =300 K oTHolueHue

yucna MOJIEKYJI C KOMITIOHEHTaMUM CKOPOCTM BJOJIb OCH X B
unreppane 300+0,31 M/c k 4YHCTy MOJEKYJl € KOMIIOHEHTAMU
CKOPOCTU BROJIBb TOW ke ocu B uHtepBane 500+0,51 m/c.

6.89. Haiitu BepositHOCTb TOro, uto mpu T'=300 K MOJIEKyIbI
a30Ta MMEIOT KOMIOHEHTbI CKOpOCTH BHAONb OCEd x, y, z COOTBET-
crBeHHO B uHTepBasie 300+0,30, 400+0,40 u 500+0,50 m/c.

6.90. OmnpenenuTe OTHOCUTENBHOE YNCIO MOJIEKYJI, KOMIIOHEHTDI
CKOPOCTH KOTOPBIX BHOJIb OCH X HaxoifATcs B MHTepRane (v, v +
+dv,), a MOAYIM MNEPIECHIUKYJISAPHON COCTaBISAIOLIEA CKOPOCTH —
B uHTtepBane (v, v,+3v ). Macca Kaxmol MONEKy/nbl m, TeMiepa-
Typa raza T.

6.91. I'a3, cocrodmuii U3 MOJIEKYJI MacCbl m, HaxORXUTCA IIpH

remriepatype T. HailTy OTHOCHUTEJILHOE YMCIIO MOJIEKYJI, ¥ KOTOPBIX
MOJTYJIA COCTaBIISIIOIMX CKOPOCTH, HEPIEHAUKYIAPHBIX HEKOTOPOMY
HanpaBJIEHMIO, JiexaT B uHTepBane (v , v, +8v, ).

6.92. HDonyunts, ¢ nomoibio (6.3e) ¢GyHKIUIO pacnpeAcyeHust
Makcpenna B "npuBefeHHOM" Buae F(u), rae u=v/u“p, Upp — HaU-
6onee BepoATHAsA CKOPOCTD,

6.93. Boryucnute HaubGojiee BEPOATHYIO, CPENHIOIC U CPEXHIOIO
KBaJIpaTUYHYI0 CKOPOCTH MOJIEKYJI ra3a, Y KOTOpOro npu HOpMasb-

HOM aTMOC(EPHOM [AaBJIEHHUM IUJIOTHOCTH p=1,00 rfm.
6.94. HaiiTu OTHOCUTENBLHOE YHUCIO MOJIEKYJI Tra3a, CKOPOCTH

KOTOPBIX OTiAxM4alorcst He Gonee 4dem Ha dn=100% ot
a) Haubornee BEpOATHON CKOPOCTH;
6) cpenHeil KBaJApaTU4YHON CKOPOCTH.
6.95. OnpepenuTs TEMIEpartypy rasa, JUisi KOTOPOif:
a) CpefHAs KBaJlpaTU4YHasi CKOPOCTh MOJIEKYJ BOAOpoja Goliblile

ux Haubonee BepoATHOH ckopoctu Ha Awv=400 M/c;
0) ¢dyHKuuA pacHpelelIcHUs1 MOJIEKYJl KMCIIOPOAA IO CKOPOCTAM

F(v) Oyner umeTh MaKCHMyM IIpU cCKOpoctu b=420 M/c.
6.96. Haiitu TtemmepaTypy ra3006pa3HOrc asora, HOpu KOTOPOIi

CKOpOCTAM  MOJIEKys1 v,=300 Mfc u v,=600 M/c COOTBETCTBYIOT
OIIMHAKOBBLIE 3Ha4YeHUA (PYHKUUU pacrpeneneHuss F(v).

6.97. Ilpn u3aMeHennn TEMNEPATYpPbl HACAIBHOIO ra3a MaKCMMyM
¢yukuum pacnpegeneHuss F(v) ymenbumwsica B 7 pa3. Kak u BoO
CKONIbKO pa3 M3MEHMIIach Temriepatypa T rasa?

6.98. Onpenenurh CKOPOCTH ¥ MOJIEKYN a30Ta, HpPU KOTOPOit
3Hayenve ¢yHkuum F(v) ISt TEMIeparypbl T, Oymer Takum e,
KaK W A7 TEMIEpaTypel, B n pa3 GoJbleii.
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6.99. Ilpu xakoif TeMIeparype rasa, COCTOALLIEIO U3 CMECH a30oTa
U KHCIIOpofla, HauboJsiee BEPOATHBIE CKOPOCTM MOJIEKYR a3oTa M

KUCIopona GyayT OTIMYAThCA JpYyr oT Aapyra Ha Awv=30 M/c.
6.100. Cmech Bomopopa M renus aaxommrcest npu T=300 K. Tlpnm

Kakoil CKOpPOCTH v MOJieKyn 3HadeHusa oyHkuun F(v) OGynyr
CAVMHAKOBBIMU JUIst 00OMX ra3oB?
6.101. VneanbHplit ra3 COCTOUT M3 MOJIEKYJl, Macca Kaxuaoil uns

KOTOpbIX paBHa m. IIpm Kako¥ TeMmIiepaType STOro rasa 4ucilo

MOJIEKYJI CO CKOPOCTSIMM B 3aJaHHOM MaJjloM uHtepBase (v, v+3v)
oymer MakcumanbHO? Haifitu wHaubosee BEPOATHYIO CKOPOCTh
MOJIEKYJI, COOTBETCTBYIOLLYI0O TAKOH TeMIleparype.

6.102. Haiitu cpennon npoekuuio ckopocru (v} u {|v_|), ecnn

Macca Kakaoi MOJeKynbl m W TeMmreparypa rasa T.

6.103. Onpenenuts (v2) — cpemuee 3maveHue KBajpara IpOEK-
oMu b, CKOPOCTM MOJIEKyJl rasa npu Temneparype T. Macca
KaXkKAoil MOJIEKYJIBI pasHa nmt.

6.104. Boryucaute ¢ noMowbio  pyHkuuM  @(v,) YUCIO Vv
MOJIEKYJT Ta3a, NafjauX B EAWHWIYY BPEMEHN Ha EANHMYHYIO
IDTOLHAKY, €CIM KOHHEHTpalWs MOJIEKyd n, Temmeparypa rasa T
B Macca KaX0il MOJEKYJBI M.

6.105. OmpenenuTh ¢ NOMOLBIO GYHKIMKM @(v,) JIaBIEHUE rasa
Ha CTEHKY, €CJIM TeMIiepaTypa raza T M KOHI[EHTpalusi MOJIEKYN 2.

6.106. Haiitu (1/v) — cpemHee 3HayeHue OOGpPaTHOH CKOPOCTH
MOJIEKYJI MJI€aJIbHOIO Ta3a npu Ttemmeparype T, €CiM Macca Kaxkmoit

MOJIEKy7Ibl paBHa m. CpaBHUTDH MOJyYEHHYIO BEJIMYUHY C OGpaTHOM
BEJIMYMHON cpeHeil CKopocTH.

6.107. WUpeanbuplii ra3, COCTOAILMA K3 MOJIEKYJ MacChl m ¢

KOHLEHTpallMeir n, wuMmeer rtemneparypy T. Haiitu ¢ nmomMomibio
pacupeaenenns Makcpensa 4MCIO MOJIEKYN, Maaloll{UX €XKeCceKyH-

JHO Ha €JWHMILY NOBEPXHOCTU CTEHKYU MO yriaamu (¥, 8+dd) k ee
HOpMaJin.

6.108. lVicxonsa w3 ycCJIOBHIl NpenbIAyllei 3ajadM, HaliT¥ 4YHUCIO
MOJICKYJI, ITaJlalol#UX €XECEKYHIHO Ha €UMHUILY ITOBEPXHOCTH CTEHKHU
CO CKOpPOCTIMU B MHTEepBaine (v, v+dv).

6.109. Taz cocTOMT M3 MOJIEKYNT MacChl m M HAXOAMTCS TNpPU
Temueparype T. Haiitu ¢ nomompio ¢yukuun F(v):

a) (PyHKIMIO pacClpele/IeHUs MOJIEKYJl [0 KHHETHMYECKUM

snepruaM f(K); uszobpasuts npumepHblii rpaduk f(K);
6) Hauboyee BEpPOATHYI0 KMHETHYECKYIO 3HEPTMIO K

aeps COOTBET-
creyeT i K, Haubosee BepOSITHON cKopoctu?
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6.110. Kakasd yacTh OGHOATOMHBLIX MOJEKYJ ra3a, HaxXOOAUIErocs
B TEPMOIUHAMHYECKOM PABHOBECHM, MMEET KMHETUYECKYIO SHEPTHIO,
OT/IMYAIOIYIOCSE OT €€ CPEAHEero 3HadeHUsd He Oornee 4YeM Ha
n=10%"?

6.111. PacnpenesieHue MOJIEKYI II0 CKOPOCTAM B IY4K€, BLIXOXHA-
LIEM M3 HEGONBIIONO OTBEPCTHA B COCYAE, OonuchblBaeTcsa yHkuueit
F(v)=Av’exp(-mv?/2kT), tne T — Temmeparypa ra3a BHYTpH
cocyga. Haiftm HaubGorniee BEPOATHBLIE 3HAYECHMS:

a) CKOpOCTM MOMEKYJN B MYyUKE; CPAaBHHUTEL MOJIYYEHHYIO BEIMYUHY
¢ HauGoJiee BEPOSATHOH CKOPOCTBIO MOJIEKYJI B COCYHE;

6) KMHETH4ECKOH SHEPTUM MOJIEKY] B ITy4Ke.

6.112. Taz u3 MOJNeEKyJl BOAOpPOA HAXORAUTCA MPW TeMIepaTtype
T. Haiitu:

a) GYHKUHMIO pacnpefesieHus MOJIEKyl fi0  JIeOpoisieBckum
IVIMHAM BOJIH;, M300pa3uTh NMPUMEPHBIA rpaduk 310l QyHKIMY,

6) nanbosee BEPOATHYIO AEOPOMJIEBCKY0 JUIMHY BOJHBI T1ipU
T=300 K.

6.113. T'az cocToMT M3 aTOMOB MacChl M, HaXOAAILLIUXCA B
TEPMOIMHAMUYECKOM paBHOBecun npu temneparype T. Tlyerb
v, — COOCTBEHHAsl YacTOTa M3Jly4a€MOI0 aTOMaMu CBETa.

a) IToka3aTb, YTO CHEKTPAJIBLHOE PaclpENETIEHHE HM3IIy4aeMOro

ceera ompepensierca dopmynoit I =lexp[-a(1-v/vg)], me I, -
CHIEKTpaJbHasi WMHTEHCUBHOCTb, COOTBETCTBYIOLLAS 4acTOTe v,
a=mc?|2kT.

6) HaifiTi OTHOCHUTENBHYIO IUMPUHY Av/v, JaHHOH CNEKTPaJIbLHOM
JIMHUM, T.€. LIUPHHY JIMHUHM Ha IIOJIOBUHE €€ "BBICOTHI".

6.114, JlnuHa BONHBI PE3OHAHCHOM JNMHUM pTYyTH A=253,65 HM.
CpenHee BpeMsi >KM3HM aTOMOB PTYTM B COCTOAHHM PE3CHAHCHOTO

BO3OyXmeHust t=0,15 Mgc. OHEHUTHL OTHOLIEHME ONJIEPOBCKOIO

YIIMPEHUA ITOH JIMHUM K ee ecTecTBEeHHOH mmmpuHe npu T=300 K.
6.115. HaifTu cumy, AOeiCTBYIOU[YI0 HAa 4YacTUIy €O CTOPOHBI
OJHOPOAHOIO [MOJA, €CNH KOHLEHTPalMM OSTHX 4YacTHUL, Ha [BYX

YPOBHAX, OTCTOALUX APYr OT apyra Ha Ah=30 MM (BOOJbL [IONA),

pasnuMyaloTcss B ©=2,0 pasa. Temneparypa cucrembl T=280 K.
6.116. IIpu HaGnrogeHUM B MMKPOCKOM B3BEINICHHBIX YaCTHI|
TYMMHIyTa OGHApy>XeHO, YTO CpelHee 4YMCJIO MX B TOHKUX CJOSX,

pacCcTosinMe MeEXOy KOTOPBIMEH h=42 MKM, OTIMYaercs HpPYyr OT
apyra B n=2,0 pasa. Temmnepatypa cpenbl T=290 K. Huamerp
yactiy d=0,40 MEM, M HMX IUIOTHOCTL Ha Ap=020 r/cM® Gonbire

NJIOTHOCTH OKpyXXarome >xkujakoctu. HailTh 1o 3TUM JaHHBIM
NocToAHHYI0 BonbimMaHa.

6.117. Ilyctb 1, — OTHOMEHHME  KOHIEHTPALUM  MOJIEKYJ
BOJIOPO/ia K KOHLEHTPAllMM MOJEKYN a30Ta BOJM3M IMMOBEPXHOCTH
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3eMin, a | — TO X€ OTHOIICHHE Ha Bblicore h=3000 M. HaiiT
OTHOLIEHME 1/n, npu T=280 K, mnonaras, 4ro TemmepaTtypa M
yCKOpeHHue CBOGOAHOIO majieHMsA HE 3aBUCAT OT BBICOTHIL

6.118. B IMHHOM BEepPTHMKaJIBHOM COCY[I€ HaXOMUTCH ra3,

cOCTOAIIMIA U3 JBYX COPTOB MOJIEKYJI C MaccaMH m, H m,, NIpU4EM
m,>m,. KOHIEHTpallUM 3THX MOJIEKYJI y [AHA COCyAa pPaBHbI
COOTBETCTBEHHO n, W M,, nNpu4eM n,>n,. Cuuras, 410 MO BCEH
BBICOTE HOUIEPKUBAETCA OfHA M Ta X€ Temreparypa I M yCKoOpe-

HHUe CBOGOMHOIO majeHusi paBHO g, HaWTHU BBICOTY A, Ha KOTOPOM
KOHLCHTPALIMHA 3THX COPTOB MOJIEKYJl O/IMHAKOBBI,
6.119. B oueHb BBICOKOM BEPTUKAJIBHOM HUIMHAPUYECKOM COCYHAE

HAXOMUTCS YIJIEKMCIIBIM ra3 nmpu HekoTopoit temieparype T. Cuuras
f0JI€ TSDKECTH ORHOPOAHBIM, HAiTH, KaK M3MEHHUTCA [ABJIEHME ra3a

Ha JIHO COCyfa, ecyi TEMIIEpaTypy rasa yBEJIW4UTb B 1 pa3.

6.120. A30T HaXOOMTCA B O4YEHL BBICOKOM COCY/le B OJJHOPOJHOM
none TsbkecTH npu Temmneparype T. TeMmmnepaTypy YBEIMYMIM B 1)
pa3. Ha  kakoii BbICOTE A KOHIEHTpPallUsd MOJIEKYJ] OCTajgach
NpexxHen?

6.121. Ta3 HaxomuTcsi B OYEHb BBICOKOM IIHWIHHAPUYECKOM
cocyne npu temneparype T. Cumrtass NOJe TSXKECTH OJHOPOLHBIM,
HaliTU cpefiHee 3HAYCHUE MOTCHIMANBHON 3JHEPTMM MOJEKYJ Trasa.
Kak 3aBucuT 3Ta BEMYMHA OT TOIO, COCTOMT JIM ra3 H3 OJHOTO
COpTa MOJIEKYJI MJIM K3 HECKOJIbKUX COPTOB?

6.122. 3axkpbITyl0 C TOPLUOB TOPH3OHTAILHYIO TPYOKY IJIMHBI
1=100 ¢cM mEpEeMEILAIOT C YCKOPEHUEM @, HAIPaBJICHHBIM BIOJb €€
ocu. Buytpu TpyOkm Haxoputca aprod npu 1'=330 K. Ilpu kakom
3HA4YCHUH a4 KOHUEHTpallUd aproHa BONM3M TOpUOB TPyOKM OymyT
OTNIUYaTbCA APYr OT Apyra Ha 1n=1,0%"?

6.123. Haiitu Maccy MOJs KOJUIOWHBIX 4YAacCTHIl, €CIH IpH
BpPaIliCHHN LEHTPUDYTH C YIIIOBOH CKOPOCTBIO  BOKPYI BEPTHUKAJIb-
HOH OCHM KOHIEHTpAlUsi 3THX YacTMI, Ha PacCTOAHMM 7, OT OCHM
BpPalUEHUA B 1 pa3 Gonbile, 4eM HAa PaCCTOAHUU r, (8 onuoii
ropu3oHTanbHOi nmockoctu). IInotHocTn 4acTuiy M pacTBOpUTENS
PaBHBI COOTBETCTBEHHO p U p,.

6.124. TOpU30OHTANILHO PpACMOJIOKEHHYI0O TPYOKY C 3aKpbITHIMH
TOPLAMH BpAILAIOT € YIIOBOM CKOPOCTBIO @ BOKPYT BEPTHKAJIBHOM
ocH, npoxonsilei Yepes oguH M3 ee TOpuoB. B TpySke Haxomutcs
yrekucnbtit raz npd T'=300 K. Inuda tpyGkm [=100 cm. Haiitu
@, MpPHU KOTOPOM OTHOILEHHE KOHLEHTPALMIT MOJIEKYJ ¥ TIPOTHBOLIO-
JIOXHBIX TOPLUOB TPYyOKH n=20.
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6.125. TloreHiiManbHasi SHEPrusi MOJIEKY)l Tra3a 3aBUCHT OT

paccTosiHMA 7 R0 LEHTpa mons Kak U(r) =ar?, tne @ — TIOJOXH-

TenbHas nocrosiuHas. Temnepatypa rasa T, KOHIEHTPALMA MOJIEKYT
B LiEHTpEe mnonsa n,. Haittu:
a) YUCNIO MOJEKYN B cnoe (r,r+dr);
6) HauGonee BEPOATHOE PACCTOAHHE MOJIEKYT T,
B) OTHOCHUTE/IHOE YHCIIO BCEX MOJIEKYN B coe (r,r+dr);
r) BO CKOJIBKO pa3 U3MEHUTCA KOHIEHTPAIMA MOJEKYJ B LICHTPE

MoJiA NpUW YMEHBLUIEHHWM TEMIIEparypbl B 1 pas.
6.126. Vicxomsa M3 YCIIOBMiIl NpenbIAyLEd 3afayuM, HalTH.

a) YMCIO MOJIEKYJl ¢ MOTEHI[ManbHOM 3Heprueit (U, U+dU);
6) Haubojice BEPOATHOE 3HAYEHUE IOTCHIMANILHON IHEPIMH.

6.127. UneanpHblif ras u3 MOJIEKYJl MacCbl m HaXOOMTCA B
LEHTPAJILHOM TI07I€, IJie MOTEHIMaNibHas JHEPIWs MOJIEKYNT paBHa

U(r), r — paccrosHue OT ieHTpa nond. Temneparypa rasa T,
KOHI[EHTPAIMs MOJIEKYNI B LieHTpe moyisd ny. HaliTu 4MCio MoJeKyt
B CepH4ecKOM ciioe (r,r+38r) cO CKOPOCTAMM, OTHHYAIOIIUMUCH

ot HamboJiee BepOATHOM He Gosee yeM Ha dn-4acTh (3n<<1).
6.128. Kakas oTHOCHTEJIbHAA 4aCTh aTOMOB BOXOPOHA HaXOMUTCA

B COCTOSIHMM C TJIaBHBIM KBaHTOBBIM YUCIOM n=2 npu T=3000 K?
6.129. OnpenenuTh OTHOLIEHHE YHMCIa ATOMOB [a3000pa3HOIO

HaTpUs B COCTOSIHMM 3P K 4YMCIly aTOMOB B OCHOBHOM COCTOAHUU
38 npu T=2400 K. Ilepexomy 3P-35 COOTBETCTBYET CHEKTpajibHas
JuHusL ¢ A=589 HM.

6.130. Cuctema cocrout u3 N 4acTHI, KOTOPbIE MOTYT HaXOQUTh-
CA TOMBKO B JIByX cocrositnusax 1 m 2 ¢ sueprusmu E, un E,,
npudyem E,>E,. Hailitu 3aBucuMocte OT Temneparypbl T CHCTEMBI

YMCHa 4YacTHL, B COCTOSSHMM 2 M CpeJHelf SHEprM¥ 4acTul.
M306pa3uTs NpUMEPHBIA BUA rpaduKOB 3TUX 3aBUCHMOCTEH.

6.13i. Cucrema coctouT u3 N aTOMOB, KOTOpPhble MOIYT Haxo-
JHMTBCA B [ABYX HEBBIPOXJIEHHBIX COCTOSHHMAX C Pa3sHOCTBIO 3HEPTHUid

AE. Haijitm BKIaj 35THX COCTOAHMI B TENJIOEMKOCTb MaHHOIL
cucreMb! Kak GyHkuuio temneparypoel: Cp(T). YHIpoCTUTb TNOTy4eH-
HO€ BbIpaxXeHWE A ciyqaeB kT<< AE u kT>>AE.

6.132. AtoMapHbIii JUTHH C KOHUEHTpauueir n=3,6-10' cm~?
Haxopurcss npu T=1500 K. IIpm 5TOM MOIHOCTbD H3IIy4YEHHS
PE30HAHCHON JMHUK A=671 EM (2P-2S) B pacuere Ha eNUHMILY
obbeMa razsa P=0,30 Brfcm®. Haijitu CpefHee BpEMs KU3HU aTOMOB
JIATUA B COCTOSIHMM PE3OHAHCHOIO BO3OYXIEHU.

6.133. HaifTu OTHOIIEHME 4KCEn MOJNEKYI BOAOpPOA Ha MEPBBIX
BO3GYXAECHHBIX KOJIEGATEIbHOM M BPAILATENLHOM YPOBHSAX IIPH
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T=880 K. Vmerb B BUY, YTO KPaTHOCTHb BBIPOXACHHS BpalliaTellb-

HBIX YPOBHEIl paBHa 2J+1.
6.134. Imea B BUAOY, YTO KPAaTHOCThb BBIPOXKAECHUS BpalllaTeIbHbIX

ypoBHEH g=2J+1, HaiiTM BpaHlaTE/IbHOE KBAaHTOBOE YMCIO J,
HauboJiee 3aCeJIEHHOIO BPAlllaTEJILHOIO YPOBHS MOJIEKYJIbl O, mpu
T=300 K. M300pa3urh NpUMEpPHBIH rpaduK 3aBUCMMOCTU 3acCeJICH-
HOCTH BpallaTeJIbHLIX YPOBHEH N,/N, or J npu 3T0# Temmeparype.

6.135. BeiBectn dopMyiny (6.3k), HCIONb3ys pacIpeneeHue
Bonbumana. ITOIYyYUTH € MIOMOIIBIO HEE BBIPa)KEHHUE AJIS MOJIAPHOM

Kojie6aTenbHOM TennoeMkocty Cp, . JABYXaTOMHOIO rasa. Beryuc-
mte Cp, . JUIs rasa, cocrosuiero u3 mMonekyn CL,, mpu Temmepary-
pe 300 K.

6.136. HaiitTm OTHOLUEHME WHTEHCUBHOCTER HOJIETOBOIO U
KpaCHOTO CIYTHHMKOB, Omkafiiimx K HECMEUIEHHOH JIMHHMA B
KoneGaTeIbHOM ~ CIIeKTpe KOMOMHAI[MOHHOTO paccesiHMsl CBeTa Ha
monekynax CL, npu temnepatype 300 K. Bo ckonbko pa3 M3MEHMT-
Cs 3TO OTHOILICHME MDY YBEIMYEHUM TEMIIEPATYPHl BABOE?

6.4. Bropoe Hauamo TepMopuHaMUKH. DHTpOnHs

® KIIJ] TensoBoit MaluMHBIL:

‘I=A/Q,=1‘Q'2/Q,. (6.43)
rae Q@ — Temwo, nojydacMoe paGouuM TeaoM, Q) — OTRaBaeMmoe TeIUIo.
® KIIJ uukna Kapuo:
n=(T,- T)/T,, (6.4 6)

rne Ty u T, — TeMmeparypbl HarpeBaTesNs W XOJOAMILHHUKA.
® Hepasencrso Knaysuyca:

fsair<o, (64 8)

rae 8Q — 3neMEHTapHOe TeIIo, MOAYYEHHOE CHCTEMOR.
® [IpupallleHUe SHTPONUM CHCTEMBI

AS>[3Q)T. (641

® OcHoBioe ypaBHeHNe TEPMOINHAMHMKH AAS OGPATUMBIX TPOLIECCOB:

TdS =dU +pdV. (64 1)

® CpoGonHas sHeprus:
F=U-TS,  A,=-AF. (64¢e)
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® Cpsasb Mexy SHTPONHMEH M CTATHCTHYECKHM Becom {):

S=k hQ, (6.4 %)

6.137. Y TtemnoBoii MaiumuHbl, paGortawouieid nmo uukay KapHo,
temnepatypa T HarpeBateya B n=1,60 pasa Gojblile TEMIeEparypsl
XOJIOAMJIbHMKA. 3a OAMH NUKJI MalMHAa TIPOM3BOAMT pabory
A=12,0 xlIx. Kakag pabora 3a IUKJ 3aTpauMBaeTCd Ha M3OTCPMH-
yecKoe cxarue pabodero Berecrsa?

6.138. Monb HOEANBHOTO Tra3a M3 JKECTKMX JIBYXaTOMHBIX
Monekynl copepraer uukia  KapHo. Temneparypa HarpepaTens
T,=400 K. Haiitu KIIJI nukna, eCjid npu aauabaTHYECKOM CXKaTHH
ra3a satpaduBaercsi pabora A’'=2,0 KIx.

6.139. B xakom ciyyae KITI uuxina KapHo moBbicuTCs GOJIBILE:
MpU  yBEJIMYEHUH TeMIlepaTypbl Harpepateyis Ha AT wunm IIpH
YMEHBIIEHMH TEMMEPATYPbl XOJIOMMIBHIKA HA TAKyIO XK€ BETMIMHY?

6.140. Bopnopon cosepinaer uuki Kapno. Haiitu KIIJ wnmkia,
eciM nmpu aguabaTMyeckoM pacIlUpPEHUN:

a) o6beM rasa yepenuuupaercd B n=2,0 pa3sa;

6) naBneHue yMeHblUaercss B n=2,0 paza.

6.141. XonoguibHasg MalllMHa, pa6oTamuiasg 10  0OGpaTHOMY
uukiny KapHo, nomkHa nogiep)KuBaTb B CBOEH kamepe TemIeparypy
—10 °C npu Temnepatype okpyxaroieii cpeapr 20 °C. Kakyio paboty
HaZl0 COBEpUIMTb HaA pabdoOyYUM BELIECTBOM MalllMHbl, 4YTOObI
OTBECTH OT €€ Kamepnl Q,=140 xIIX Tennorhbi?

6.142. Tenmosyio Maluny, pa6orasiiyio o nukiry Kaprao ¢ KIIJ
1=10%, MCrnonp3ylOT IIpPM TEX XK€ TEIUIOBBIX pe3epByapax Kak
XOJIOAUINBbHYI0O MalluHy. HaiiTu ee xonopunbHblil ko3dduumesT e.

6.143. MpcanbHblii  ra3  COBEpIUAET MUK, COCTOALIMI U3
YEPEMYIOLIMXCA M30TepM U ammabar (puc. 6.3). Temmepartypnl, I1ipu
KOTOPBIX NMPOMCXOAAT W3OTEPMUYECKME nponeccel, paBubl T,, T, u

T,. Haittu KIIJI Takoro nukia, eciau Ipu
KaXigoM HM30TEPMHYECKOM  PaCIIMPEHHH
06bEM rasa yBeIMYMBAETCHA B OJHO U TO
7, XK€ YHCIJIO pas.

6.144. Haiitu KIIJ] 1uxia, COCTOALLETO
U3 [BYX H30XOp M JBYyX anmuabar, eciu B
NnpeResniax nuKia o0beM HACANLHOIO rasa
T M3MEHsIETCST B n=10 pa3s. Pabouum Bemie-

CTBOM SIBJISIETCSL a30T.,
6.145. Haiftu KIIJ nuxia, cocrosamiernp
Puc. 63 M3 1Byx m3obap um AByX ajmabaT, ecnu B
npefenax LMKIa JaBJIEHUE H3MEHSIETCA B

yx 7;

<Y
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n pa3. PabGodee BEWECTBO — HAcCaNBLHBIA ras ¢ FAOKa3aTelicM

agunabaTtel ¥y.

6.146. MneanpHblii ra3 ¢ nokasarenem aguabathl y coBepiiaeT
LUK, COCTOSIIIME W3 JABYX M30X0p M JAByx mu300ap. Haitrm KIIQ
TAKOIo HUKIa, ecnv temneparypa I rasa Bospacrtaer B n pa3s Kak
NP H30XOPUYECKOM Harpese, TaK ¥ MPH H300apUyeckoM pacLIupe-
HUH.

6.147, VneanpHbifl Ta3 cOBEpLIAET LIMKA, COCTOALMH M3

a) W30X0pbl, afuabatbl M U30TEPMBI,

6) uz0Bapni, anMabaTel H K30TEPMBbL,

IpUYEM H30TCPMUUECKUI TIPOLECC IPOUCXOAUT TIPH MUHUMAADHOU
remiepatype mixina. Haftrn KII xaxporo uukna, eciu TeMuepary-
pa T B €ro mpemenax W3MEHSCTCA B n pal.

6.148. To xe, 4YTO B ApeAbIyUIcHt 3aiade, TWIbKO H30TepMudec-
KM TIPOLIECC HPOUCKONUT TPU MRKCUMAABHOU TEMUEPATYPe LHFEIIA.

6149, HpecanbHbiit Tra3  coBepiyact UK, COCTOAIUE M3
M30TEPMBL, MONATPONIBI ¥ aaualarbl, TPUYEM H3OTEPMUYECKUR
nponece MNPOMCXOOMUT NIPH  MEKCUMAABHOU  TEMIIEpATYPE LURIa.
Haiitu KIII vaxoro yuxsa, ecnu temieparypa T 8 ero npejenax
U3MEHACTCH B 1 pas.

6.150. Mueanpuptit ra3z ¢ nokazateaem agualdaTsl y COBEpIIACT
npAMOIt MK, cocToauiuf w3 awabathl, M306apbl ¥ H30XOpPLL
Hatitn KIIJ umwita, ecnuy npu aguadatwdeckoM npouvecce ofwem
UREANIbHOTO ra3a;

3) YBERUUMBAETCH B 1 Da3; O] yMCHLIACTCS B n pal,

6.151. Bocnons3opasiniich PepascHCTBOM Krayruyca, MOKA3ATL,
410 KITIL BCEX UMKIOR, YV KOTODBLIX ONALAKOBLI MAKCHMANbLHAA
temneparypa T, . ¥ munuMmanoHas T, MECIIBIIIE, YeM Y IMKIIa

-
Kapuo nipn T, u T, .

6.152. Kakyro MakcumanbHyrd palory MOXET [pPOUIBECTH
TEMJIOBAsA MAllUHA, €CAHM B KAYECTBE HArPEBaTENA MCIONL3YCTCs:
KyCOK Jkeneda maccnl m=100 k¥ © HauanbHOH TeMIeparypoid
T\,=1500 K, a B Ka4yeCcTBE XONOJWIbHUKA — BOJa OKeaHa C
remieparypoit T,=285 K?

6.153. Haiitu (B pacdere Ha MOAb) HPUPALEHHE ISHTPOITUAN
YINICKHUCHOrO Ta3a IIPU YBEJIUWYCHUM €10 Temrneparypsl T B n=
=2,0 pa3sa, €cJi HIPOIECC HarpeBaHis:

a) M30XOpUHYECKMil; §) u3obapuyeckuii.
a3 cumrarb wieanbHbIM,

6.154. Bo CKOZNIBKO pa3 ClHEAyeT YBEJIWYHTH M30TEPMUYECKH

00BbEM MIEAJILHOIO Ta3a B KOJIUuecTBe v=4,0 MOXb, YTOGHI €ro
SHTPONUA MCHbITana npupanieHue AS=23 Ix/K?
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6.155. llsa MO HeaJIbHOIO Tra3a CHadajla M30XOPHYECKU
OXNMafiiJjIM, a 3aTeM H300apUYECKU pacCLIMPUIIM Tak, YTO TEMIIEpATy-
pa rasa craia paBHON mNepBOHa4yaybHOM, HaktH mnpupaleHmne
SHTPONMNHU Tra3a, €CJIM €r0 AABJICHHME B JAHHOM IIpOLECCe HU3MEHU-
aock B n=3,3 pa3sa.

6.156. Tenuit maccet m=1,7 r apuabaTudecky paclIMPWIM B
n=3,0 pasa M 3aTeM H300apUYECKU CXaJIM [0  IEPBOHAYAIIBHOIO
o6beMa, HaliTh nmpupaleHUe SHTPOIUM rasa.

6.157. Haiitu npupallleHue 3HTPOMHU ABYX MOJEN HAeabHOro
raza ¢ rokasarteneM aauabatbl y=1,30, ecium B pe3yybrare HEKOTO-
poro mpoiiecca o6beM rasa ypeanmuwics B ¢=2,0 pasa, a JaBJICHHE
yMeHbIIMIOCE B $=3,0 paza.

6.158. B cocynax I u 2 Haxogurcs no v=1,2 Momb ra3ooGpa3HOro
reniusi. OtHolUeHne 06BeMOB cocynoB V,/V =a=2,0, a oTHOLICHHE
temneparyp requs B Hux T,/T,=B=1,5. Cuurast ra3 ujeanbHbIM,
HaliTH pa3sHOCTb SHTPONUil renusa B 3THUX cocymax (S,-S)).

6.159. OnuH MOJIb WHEAJILBHOTO Ta3a C MokasaTeneM apuabartbi y
coBepuIaeT MONMUTPONMYMECKAH TIPOLECC, B pPE3yJIbTaTe KOTOPOTO
temnepatrypa T rasa yBenuuuBaeTcs B t© pas. [lokazarens nojaurpo-
nel n. HaiiTu npupainieHue 3HTPONWU ras’a B JAHHOM MPOIECCE.

6.160. TIpouecc paciumpeHusas ABYX MOJell aproHa IIPOMCXORUT
TaK, YTO JABJIECHUE ra3a YBEIIUYMBAETCA IMPSAMO NPONOPLIMOHAIBLHO
ero oonwemMy. HailTu mpupanieHue 3HTPONMM rasa IpU YBEIUYCHHUU
ero obbema B «=2,0 pa3sa.

6.161. B pesynprare MOJMUTPONMUYECKOIO Iipoillecca CKaTuA
HMReanbHOIO ra3a €ro oobeM YyMEHBLIWJICS B v pa3, a pabora,
COBepIlIEHHasA Haj rasoM, A’'=2AU, rne AU — npupauieHue ero
BHyYTpeHHel 3Hepruu. HaiiTi npupaieHue >HTpONMuU ra3a B 3TOM
rporecce,

6.162. VMnecanbHbIi ra3 c mokasarteneMm ajguabaTel y COBEpIlaeT
nponecc Nno 3aKOHy p=p,-aV, rme p, U « — MOJOXUTENbHBIE
MOCTOAHHBIE, V' — 00BeM. [Ipu kakoM 3HayeHUM 0GBEMa SHTPONUS
ra3a OKaXeTCss MaKCUMaJIbHOI?

6.163. OnuH MONbL HIEAJLHOIO ra3a COBEPILIAET IPOLECC, MpU
KOTOPOM 3HTpONMSA ra3a M3MEHSETCA C Temnepatypoil T mo 3akoHy
§=aT+C,InT, rne @ - nonoxurenbHas nocrosiHHas, C, — Mo-
JISIpHas TEIJIOEMKOCTb HAHHOTO Ta3a IIPH IOCTOSHHOM OOGBEME,
Haiiti, kak 3aBUCHMT TeMmIiepaTtypa ra3a OT €ro o6bemMa B 3TOM
niponecce, ecnu T=T, nipu V=V,

6.164. HaiitTu mnpupaiieHue SHTPONMH OQHOTO MOJIS BaH-IEp-
BaaJIbCOBCKOTO Tas3a IPU M3OTEPMHUYECKOM HM3MEHEHHMM €ro obbeMa
or ¥, no V,.
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6.165. OnuH MONb BaH-JCP-BAaaJiIbCOBCKOIO ra3a, UMEBIINH 06bem
V, u temneparypy T,, mepeBeficH B cocroaHue ¢ ofnemoMm V, u
temrniepatypoit T,. Haiity npupameHue SHTPONMM rasa, CHMrTasi ero
MOJISIPHYI0 TETLIOEMKOCTh C);, M3BECTHOI.

6.166. OnuH MOJP BaH-AEP-BAaJNILCOBCKOIO ra3a COBEpPIUAET
nonutponmyeckuii nponecc T(V-b)=const, rne b — NOCTOAHHas
Ban-nep-Baanbca. Cuuras Temioemkocts C,, M3BECTHOH M HeE
3aBUCAINEH OT TeMIepaTyphl, HaiTu:

a) TENnJIOEMKOCTb ra3a B JTOM IIPOLECCE;

6) mpupallieHMe SHTPONMM rasa, €ClIM €ro TemIieparypa
usmenmnnacs or T, no T,.

6.167. IIpu 0o4YeHL HU3KKMX TEMIEPATYPAX TEIIOEMKOCTh KpHCTAJI-
noB C=aT®, e a — mocrosnHaA. HailTu SHTpPONHIO KpuCTalja
Kak (DyHKIHUIO TEMIIEpaTyphl B 3TOil obziacru.

6.168. HaiiTu mnpupaieHne >SHTPOMMM aNIOMUHHEBOro Opycka

maccel m=3,0 kr npu Harpesanuu ero or I,=300 K po T1,=600 K,
€I B 5TOM HHTEPBAJNE TEMIEPATYP TEIJIOEMKOCTb allOMUHUA
c=a+bT, tne a=0,77 Ox/(rK), b=0,46 MIx/(r-K?).

6.169. B HEKOTOpPOM mpoIlecCcE TeMIIEpaTypa BELIECTBa 3aBUCHUT
OT ero 3HTponuM § 1O 3akoHYy TevS", rme n — IOCTOAHHAA.
Haiitu Teruioemkocts C BewlecTBa Kak (yHKUMIO S.

6.170. Haiitu temneparypy T xak OyHKIMIO 3HTpOonUMM §
BELIECTBA U1 MOJIUTPONNYECKOIO IIPOLECCa, IPH KOTOPOM TENJIOEM-

KOCTh BellecTBa paBHa C. H3BectHo, 4To npu Temmeparype T
SHTPONUA paBHa §,.

6.171. OnuH MOJIb MACAILHOTO ra3a ¢ M3BEeCTHbIM 3HaYeHUEM
TEIJIOEMKOCTH C,, COBEPLIAET NMPOILECC, IPU KOTOPOM €r0 SHTPONUS
S 3aBucur or temmneparypel T kak S=af/7, e ¢ — NOCTOSHHAsA,
Temnepartypa rasa usmeHwiack ot I; po T,. Haiimu:

ag MOJISIDHYIO TEMJIOEMKOCTb Ta3a kak ¢ynkuuw T,

6) KOJIMYECTBO TEMIOTEHL, COODILEHHOM rasy;

B) paboTy, KOTOPYIO COBEpHIMJI ra3, ‘

6.172. Pabodyee BEHIECTBO CO-
BEPLIAET LMK, B IPEAENaX KOTO- r T

poro temneparypa T H3MeHSIETCA

B n pa3, a caM IMKJI MMeeT Buj,
TIOKa3aHHbIHI: ‘
a) Ha puc.6.4a; 6) Ha puc.6.46,

rne S — sHTponusa. Haittu KIIJI — -
uMKiIa, S A)

6.173. WneanbHblil 1a3 B KOJIU- a 4
4YecTBE v=2,2 MOXh HaxXxOQUTCS B Puc. 64
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OTHOM M3 BYX TEIIJIOM30JIMPOBAHHBIX COCY/IOB, COEAUHEHHBIX MEX/TY
coboif TpyOkoii ¢ BeHTUNEM. B npyroM cocyne -— BakyyMm. BeHtuib
OTKDBUJIM, M Fa3 3amoNHWI 006a cocylla, yBeIM4MB CBOH OOLEM B
n=3,0 pasa. Hajitu npupaunjeHne 3HTPONUU rasa.

6.174. Ternnou3onupoOBaHHbIA HWIMHAP pasfeleH HEBECOMbIM
MOPIITHEM Ha JIBE OAMHAKOBbIE YyacTH. [1o OmHy CTOPOHY IOpUIHSA
HaxOAUTCA OHWMH MOJNb MAEAJBHOIO raja ¢ HOKa3aTesieM aguabarhbl
¥, a MO JPYTYI0 CTOpOHY — BakyyMm. HauanbHad TeMmmneparypa rasa
T,. TlopiueHb OTMYCTMNIK, M Ta3 3alONHUI BECh LMiaMHAp. 3arem
MOPIIEHb MEUICHHO IEPEMECTH/IN B HadalbHOE TnonoxeHne, Hajitn
TIPUpPAIllCHUE BHYTPCHHER 3HEPIAM M JHTPOIUM ra3a B pe3ysnbrare
o0oux NPOUECCoB,

6.175. KMpecanpHbii ra3, HaxO[MBIUMIACA B HEKOTOPOM COCTORHMU,
aguabariyeck paciumpuinu Jio odnema V. OpmHakoso nu Oyner
YCTaHOBUBHICECST [aBJICHUE Tra3a B KOHEYHOM COCTOSIHMH, €CIIH
NPOLLECC:

a) obpatumpii; 6) HeoGpaTUMBbIii?

6.176. TerutonzonMUpPOBaHHBIA COCYR pa3fencH UepeEropoakor Ha
IBE YaCTH TaK, YTO OObeM ofHOM u3 Hux B n=2,0 pasa Goublue
o6beMa Apyroil. B mMensbiueil yactu Haxoputes v,=0,30 Momb a3ora,

a B Gonpmei vactM v,=0,70 moums xucnopopa. Temmeparypa rasos
opmHaKkoBa. B meperoponke OTKpbINM OTBEPCTUE, M Tadbl IIEpEMEILa-
muce. Haiitu npupanieHue 3HTPOIMHM CHCTEMBl, CYHTad Trasbl
HaeaNIbHBIMU,

6.177. Kycok menm maccel m;=300 r npu t,=97°C nomectunu B
KaJIOPUMETP, THE HAXONMTCA BOma Maccul m,=100r mpu 1,=7°C.
Hafitu npupaieHyde 3HTPOINUU CUCTEMbI K MOMEHTY BbIPAaBHUBaHUA
TeMIEpatyp. TENNOEeMKOCTL KaJIGPUMMETPa MPEeHEOPexXKMMO Mala,

6.178. IBa OpMHAKOBBIX TEIJIOM30JIMPOBAHHBIX COCYJla, COCMHEH-
Hble TPYOKOH C BEHTHWJICM, CONIEPKAT IIC OTHOMY MOJIIO OHHOTO
TOTO K€ MAeaJibHOrO rada. Temieparypa raza B ogHoM cocyne T,
B ntpyrom T,. Monsipnas temytoemkocts rasa C, ussectHa. Ilocne
OTKPBLIBAaHUA BEHTWIIS ra3 NpUILEN B HOBOE COCTOSAHME PABHOBECHS.
Haiitu AS - npupamensie sutpenuud rasa, Ilokaszarb, yto AS>0.

6.179. Opun  MOJNbL  BaH-AEP-BAaalibCOBCKOIO Ta3a  pacllIvpuiiu
M30TEPMHUYECKN TP Temnepatype T or obdbema V¥, pmo V,. Haiitu
npupaienue ceCOOHMHONM SHEpruK rasa.

6.180. HaiiTz SHTpONMIO OQHOrO MOJA &30Ta NPU TEMIEparype
T=300 K, ecnu npu obparumom apmabaTHYECKOM CXKaTHM ero B
n=5,0 pa3 npupaulenne csoOOnHON SHepruu AF=-485 glIx. T'a3
CUMTATh HECAJILHbBIM,

6.181. 3nas 3aBUCHMOCTB CBOGOHOMN HEPIMU OT TEMNEPaTyphl
u obwema F(T,V), . nokaszaTb, 4YTO KaBJIEHHE p=-(@F[V), n
SHTPONMUS S=—(8F/8T),,.
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6.182., HUpeanbHblii ra3 HAXOMUTCA IIPU HOPMAJIBHBIX YCJIOBMSIX.
Haiit ero o6bem V, B KOTOPOM CpefiHAs KBaipatu4Has GIykTya-
HUA YUCNIa MOJEKYJ COCTaBNIseT r|=l,0~10'8 CPEOHEN0 YUCHa
MOJIEKYJI B 3TOM OOBEME.

6.183. N atoOMOB renssi HaXO#ATCA NPU KOMHATHON TeMIepatype
B KybuueckoM cocyae odwemMoM 1,0 cm®. Haiitu:

a) BEPOATHOCTL TOMO, YTO BCE aTOMBI Cobepyrcs B OQHOU
MOJIOBUHE COCYAQ;

0) mpuMepHOEe YMCJIOBOE 3HayeHue N, npu KOTOPOM 3TC
COGBITHE MOXHO OXMJaTh Ha nporsxenuu (=10 ner (Bospacr
BcesneHHoI1).

6.184. Haittm cratucrmyeckuii Bec Haubojice  BePOATHOTO
pacnipepesienuss N=10 Oof@HaKOBBIX MONEKYN MO ABYM OJMHAKOBbLIM
MOJIOBUHAM cocyaa. OnpenesuTh BEpOATHOCTH TaKOIO pacnpeferne-
Hu4,

6.185. N MoONeKkyn HMACIBHOIO rasa HaxoLiTCd B HEKOTOPOM
cocyne. Pa3genM MbICHEHHO COCY, Ha ABE ORMHAKOBbIE MOJOBHHBI
A u B. HaiitTy BepoOsATHOCTH TOID, YTO B IMONOBMHE A COCyHa
oKaxerca n wmonekyn. PaccMoTpers cnydau, xorga N=5 u n=
=0,1,2,3,4,5.

6.186. B cocyne o6beMoM V, Haxonutcss N MOJNEKYN Mi€aibHOIO
raza. HailiTh BEpOATHOCTbL TOTO, YTO B HEKOTOPOH BBIJEICHHOM
4acT¥ 3TOIO cocyaa, umewuieid odbem ¥V, OKaxkercss n MOJEKYL.
PaccMotrpern, B yacTHOCTH, Ciydail V=V,/2.

6.187. neanbublil ra3 HAXOQUTCA NPU HOPMANBHBIX YCIOBUAX.
Haiitu puamerp cdepbl, B 00BEME KOTOPOH OTHOCHTENbHAs
drykTyauuss 4mcia Mosiekyn n=1,0-10"3. KakoBo cpejnee 4ucio
MOJIEKYJT BHYTpU TakOH cdepbi?

6.188, MakpocucreMa, 3HTponus Koropoit pasHa 10 IIx/K,
COCTOMT U3 Tpex uyacreil. Jurponus opHol us Hux 6 Ix/K. Haiitu
CTaTHCTHYECKUA BeC € Kakgoi H3 JABYX OCTaBIUUXCH, €CIM UX
MaKpOCOCTOSSHUS OWHAKOBBI.

6.189. Kakoe XONMYECTBO TeIla HEOGXOLHUMO COOBIUMTbL MaKpo-
CKOIIMYECKOH cucreMe, 4ToObl wm3orepMuyecku npu 7T=350 K
YBEIMYUTL €€ CTATUCTUYECKMii Bec B 1=1,0-10° pas?

6.190. OnuH MONb MACANBLHONO Ta3a, COCTOALLEIO M3 ONHOATOM-
HBIX MOJIEKyN, Haxomurcsa B cocyne npu Ii=300 K. Kak u BO
CKOJIBKO pa3 M3MEHMTCA CTATUCTUYECKMIA BEC ITOH CHCTeMH! (ra3a),
€Ccnu ee HarpeTb M30Xopuyeckm Ha AT=1,0 K?
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6.5. SipneHns mepeHoca

® OTrHOCHTE/IbHOE YMCA0 MOJEKY/ rasa, mpoJeraioliux myrb § 06es CTOJIKHOBe-
HUIH:
N|N,=exp(-s/A), (65 2)

rie * — cpemHsAs AJMHa cBobopHoro npobera.
® Cpepussd JnuHa CBOGORHOTO npoGera MOJIEKy/Ibl rasa:

a=—1 . (656)
V2nd®n
rie d — 3p¢eKTUBHBIA AUaMeTP MOJEKYJIbl, A — KOHLEHTPALHUA MOJEKYJ.
® KoapduuneHt nuddysun D, BAKOCTH ¥ ¥ TEMJONPOBOJHOCTb x ra3on:

1 1 1
D=§Mu), n =§).(v)p, x=-§).(v)pcv, (6.5 B)

e p — MAOTHOCTL rasa, ¢, — €ro yAeJbHas TelIOEMKOCTb MNPH MOCTOAHHOM
o6beMe. .

® Cuna TpeHms, AeilcTByiollas Ha e[lMHMLY MOBEPXHOCTM MJIACTMH TIPM HX
ABIDKEHUM MapajieJbHO APYT APYTY B Y/IbTpapa3’pexKeHHOM rase:

=%(v)p|ul—u2[, 651)

rie u4; M 4, — CKOPOCTH IacTHH.
® lroTHOCTH MOTOKA TenJa, MepeHOCHMOTO YABTPapaspeXXeHHbIM rasoM MexXIy
ABYMSA CTEHKaMM:

q=%(v)pchTl—T2|, 651

rme I, n T, — TeMnepaTypbl CTEHOK.

6.191, BbryucauTh, Kakad 4acTb MOJEKYJ rasa:
a) nponeraetr 6e€3 CTOJNKHOBEHMIH pacCTOSIHUS, HPEBLIILIAIOIIHE

CPEmHIOI0 JJIMHY CBOGOAHOrO mnpobera A;

6) uMeeT JIMHBI CBOGOXHOTO npofera B MHTEPBajge OT A OO 2A.

6.192. Y3Kkuif mMy4OK MOJIEKYZ BXOQMUT B COCYI C ra3oM, JaBJIEHUE
KOTOPOIO JOCTAaTO4YHO Hu3Koe. Haiitu cpenHion IiuHy CBOGOHHOrO
npobera MOJIEKYJI ITy4Ka, €CJIM IOTOK MOJIEKYJI B ITy4Ke yObIBaeT B
1 pa3 Ha paccrosHmu Al BRONbL IMy4ka.

6.193. Ilyctb «dt — BEpOATHOCTH TOIO, YTO MOJIEKYJa Ta3a

HUCNBITAET CTONIKHOBEHUE B TCUCHUE BpEMEHM df, & — IIOCTOSIHHAI.
Haiitn:
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a) BepOATHOCTH TOIO, YTO MOJIEKYJIA HE MCIBLITAET CTONKHOBEHMS
B TE€YEHHUE BpPEMEHM ¢

6) cpenHee BpeMs MEXAY CTOJKHOBEHUSIMM.

6.194., HaiiTn cpegHIOl0 UIMHY CBOOOZHOIO mpobera M CpefHee
BpeMS MEXTY CTOJIKHOBEHMAMM MOJIEKYJl a30Ta:

a) npu HOPMAJIbHBIX YCJIOBMAX;

6) mpu =0°C wu pasneHuum p=1,0 wlla (Takoe pasieHue
MMO3BOJIAOT MOJy4aTh COBPEMEHHBIE BaKyyMHBIE HacoChi).

6.195. Bo cKoJIBKO pa3 cpemHsa [nuHA CBOOOAHOIO npobera
MOJIEKYJ a30Ta, HaXORAIIeroca NMPH HOPMAJIbHBIX YCHOBUsAX, 60nbiue
CPEHEN0 PACCTOSHMA MEXQY €ro MOJeKyJaamu?

6.196. HaiitTu r1pd HOPMAIBHBIX YCIOBMAX CPEOHION JGIKHY
CBOOOMHOIO rpofera MOJIEKYJIbl TIa3a, I KOTOPOro MOCTOSTHHAsA

Bau-fep-Baansca b=40 cm®/Moms.

6.197. Asor HaxoawrTcsA NpU HOpManbHbIX ycrosuax. Ilpu kakoi
JacToTe KoJieGaHmif IuiiiHa 3BYKOBOU BOJIEBI B HemM Oyaer paBHa
cpenHell anuuHe cBoGogHOro mnpobera MOJICKYN RaHHOTO rasa?

6.198. Kucnopop naxonurcs itpyu 0 °C B cocyAe C XapaKTEPHbLIM
pasmepom [=10 MM (370 JIMHEHHBIA pa3sMep, ONPEAEIAOUIU
XapakTep HMHTEpecylolmero Hac mpouecca). Haitru:

a) RaBJIeHKE ra3’a, HMXKE KOTOPCro CpeqHAs JJIMHa CBOOOAHOIC
npobera Monekyn A>l;

§) COOTBETCTBYIOLLYYIO KOHLIEHTPAlMI0 MOJIEKYD ¥ CpefHee
PaCCTOSIHME MEXTY HUMMU.

6.199. A30T HaXOAWTCA NPU HOPMAJbHbLIX ycaosusx. Haiitu:

a) YMCIIO CTOJNKHOBEHMIi, MCITBITHIBAEMBIX B CPEJIHEM KaxoH
MOJIEKYJIOM 3a OJIHY CEKYHIY;

6) 4MCJIO BCEX CTOJIKHOBEHMI Mexxy Mosyekynamu B 1 ¢m® azora
€XKECEKYHTHO.

6.200. Kak 3aBuCAT CpefHsist ANvHA CBOGOLHOIC MPOGEra M 4ucio
CTOJIKHOBEHMI KaXKHOl MOJIEKYJIbI B €HHUILY BPEMEHH OT TEMIIEpa-
Typsl T uIeanbHOIO ra3a B CICAYICIMMX TIpolieccax:

a) u3oxopuyeckoMm; 6) mzobGapuieckom?

6.201. MpeanpHblif ra3 coBepiIMy TIpONECC, B pe3yJIbTaTte
KOTOPOIO €rc AaBJIEHHE BO3pOCHiO B n pa3. Kak ¥ BO CKONBKO pa3
V3MCHWJINCh  CPefHAs  AnmHa cpobogHoro nipobera M YMCIO
CTOIKHOBEHMI KaXAOM MOJIEKYJIb! B €QUHHUIYY BPEMEHH, €CHH
npotecc:

a) M30XOopMuecKnit; 6) u30TEPMUYECKUii?

6.202. Mineanbublil ra3, COCTOSALIMIA M3 >KECTKMX ABYXaTOMHbBIX
MoOneKyJsl, copepuiact aguabatudyeckuid mnpouecc. Kak 3aBucAr
CpeHAsA  JuiMHa CcBOOOOHOro mnpoGera ¥ YHCIIO CTONKHOBEHWH
KaXJ0i MOJIEKYJIbl €XECEKYHIHO B 3TOM IIPOIIECCE OT:

a) o6pema V; 6) napinenusi p; B) Temnepartypbl T?
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6.203. MigeasnnHBIN ra3 COBEpIUIACT MOJIMTPONUYECKHii mpolece ¢
nmoKasarejieM [ONUTpOnb! n. HaliTu CcpepHIOn ImHY CBOOGORHOIO
npofera M 4MCIIO CTOJKHOBEHWIT KaXXOOH MOJIEKYJIBl €XECEKYHIHO
KaK (hyHKIMIO:

a) oobema V; G) nasneHus p; B) remmepatypsl T.

6.204. OnpenesMTh MOJISPHYIO TEIJIOEMKOCTh MEaJIbHOIO ra3a u3
XKECTKMX JBYXaTOMHBIX MOJIEKYJI, COBEPIIAIOLIENO MONUTPONUYECKMHA
TIPONECC, NPH KOTOPOM YHCIO CTOJIKHOBEHMIA MEXTY MOJIEKyjaMul
B €IMHMIY BPEMEHM OCTAE€TCS HEU3MEHHDLIM:

a) B equHMLE o6beMa; 6) BO Bcem 06BEME rasa.

6.205. MgeanbHbiif ra3 ¢ MONApHON Maccoit M HaxogurTcs B
TOHKOCTEHHOM COCyie 06BbeMOM V, CTEHKHM KOTOPOIO MONIEP>KHBa-
OTCA npu nocrosHHOM ‘Temneparype T. B Moment 7=0 B CTEHKE
cocyma OTKphIIM MaJIoe OTBEpPCTHE IDIOIIaRbK §, M ra3 Hayajul
BbITEKaTb B BakyyM, HaliTu KOHUEHTpanMiO 7 ra3za Kak (PyHKLIHUIO
BPEMEHM &, €ClIM B Ha4dajbHBbIE MOMEHT n(0)=n,.

6.206. Cocyx ¢ ra3oM pa3sjesieH Ha [IBE OJIMHAKOBbIE IOJIOBUHBI
1 U 2 TOHKOH TENAOU3OJIMUPYIOIIEH NEPETOPORKOI ¢ ABYMA OTBEp-
cTmsaMM. JuaMeTp OfHOrO M3 HMX Mal, a APYroro O4eHb BEJIHMK
(o6a — 1O CpaBHEHMIO €O cpefHeil MuHOII cBoGogHOro mnpobera
Molekyn). B monosuHe 2 ra3 noafepXuUBaeTCA NpH TEMIIEpatype B

n pa3 Oonbuicit, yem B monoBuHe I. Kak M BO CKOIBKO pa3
M3MEHMTCA KOHLIEHTPAUMs MOJIEKYyNl B IIOJIOBHHE 2, €Cjd 3aKphiTh
TOJILKO OOJBIIOE OTBEPCTHE?

6.207. B pe3ynbTaTe HEKOTOPOIO MpolEcca BA3KOCTb MACATBHOIO
rasa ypenmyunace B &=2,0 pasa, a xo>podunuenr augpdpysun — B
B=4,0 pasa. Kak ¥ BO CKOJILKO pa3 M3MEHMWJIOCH JiaBJIeHHE rasa?

6.208. Kax mamensarcss kosdpoduuuedt nuddysuun D M BA3KOCTb
1 MJAeaJbHOIO rasa, €CJii €ro 06bEM YBEAMYHUTb B 71 pas:

a) usorepMuyecky; 6) usobapuuecku?

6.209. VpeanbHblif ra3 COCTOMT M3 3KECTKMX JBYXaTOMHbIX
MOJieKyJl. Kak # BO CKOJLKO pa3 M3MeHsTcss KoadduiueHt
nuddysur D M BA3KOCTH v, ecnu oO0beM rasa aguabaTvuecKu
YMEHBIUUTL B n=10 pas?

6210. HaiiTn nokasareJib MOJIUTPONBI 2 TIPOLECCA, COBEPLLIAEMO-
ro ujeajbHbIM a30M, MPU KOTOPOM HEM3MEHHbI:

a) koadduumuent auddysun; 6) BAIKOCTD; B) TEIIONPOBOXHOCTb.

6211. 3Haa BA3KOCTb TEJUA MNP HOPMAJIBHBIX YCIIOBHSAX,
BbIYMCINTE 3GEeKTUBHBIL AMaMETP €ro aToMa.

6212. TemonpoBopHOCTL renusi B 8,7 pasa Goible, yem y
aproHa (Ipu HOPMaJIbHLIX yciaoBusx). Haiitu oTHowmenue sdipex-
THBHBIX [MaMETPOB aTOMOB aproHa M reius.

© 6213. Tennil npy HOPMAJbHBIX YCJIOBUAX 33HOJIHAET HPOCTPaH-
CTBO MEXOY MABYMs JUIMHHBIMM KOAKCHAJIbHBIMU IWUIMHIPaMH.
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Cpennmii paguyc HUIMHAPOB R, 3a30p MexAy HUMH AR, npuiem
AR<< R. BHyTpeHHMI HMIUHJP HENOABMXXEH, a BHEIUHMI Bpalaror
¢ HeGONBIIOH YIIOBOM CKOpPOCTbIO . HallTM MOMEHT CHII TPEHH,

RENCTBYIOILMX HAa €QUHUIYY JJIAHBI BHYTPEHHEro mwinHgpa. o
Kakoro 3HadeHMs HaJ0 YMEHbIIUThL JaBJIcHHe rejiusa (He MeEHss

TeMIneparypbl), 4ToGbl UCKOMBIT MOMEHT yMeHbIMWIICA B =10 pas3,

ecsim AR=6 mm?

6.214. Tas 3anonHsAeT NPOCTPAHCTBO MEXAY AByMs NIMHHBIMH
KOAKCHAJIbHBIMU LMJIMHAPAMH, paguychl KOTOPbIX paBHbl R, U R,,
npudeM R <R,. BHyTpeHHU# UUIUHAP HENOMBVKEH, a BHEMIHUM
BpalIAKT ¢ MAJIOH YITIOBOA CKOPOCTBIO . MOMEHT CMJI TpeHus,
NeCTBYIOUIMX Ha €IUHHUILY JUIMHBI BHYTPEHHETO UMIIMHAPA, PaBeH
N,. Haiitu BA3KOCTH rasa, MMess B BUy, 4YTO Cula TpEHusd,
JeiicTByIONas Ha CQUHULLY MUIOWAAU UINHIPHYIECKON ITOBEPXHOCTH
panuyca r, onpegensierca popMynoit ¢=nr(dw/dr).

6215, [IBa OAMHAKOBBIX I[IApajijIEJIibHbIX MMCKA, OCH KOTOPBIX
COBITAfAIOT, PACOJIOXKEHbl HAa PacCTOsSHUM h Apyr oT apyra. Papuyc
KaXxJoro [uCKa paBeH a, npuyeM a>> h. OQuWH JUCK BpaUalT C

HeGONBIIOI YIAOBOM CKOPOCTHIO ®, [OPYIOM JAWCK HENONBIDKEH,
Haiity MOMEHT CHJ1 TpeHuUs], NeHCTBYIOILUI HA HETOABUXHBINA AUCK,

€CJIM BA3KOCTb ra3a MeXIy AUCKaMM paBHa 1.
6.216. Peluuts NpeALIOyLIYI0 3agady, c4uTas, 4YTO MEXAy
JIUCKAMH HaXONMTCS YJIbTpapa3spe)KEHHbIN ras ¢ MONApPHOR Maccom

M, temmnieparypoit T M NOX JaBJICHUEM pP.
6217. Bocnonb3osasiiuck ¢opmynoi Ilyaseitna (1.7r), onpene-

JIUTh MAacCy | ra3a, HPOTEKAWIIEro B €IUHHUILYy BPEMEHHU HEpPE3
ronepeyHoe cevyeHme TPyGbl AnMHOM | M paguycoM a, Ha KOHIAX
KOTOpOH MOANEPXKUBAIOTCA TOCTOSHHBIE JIaBIEHUs p, U P,.

BaskocTh rasa paBHa 1.
6.218. OauH KOHel, CTEPXHA, 3AKIIOMEHHOTO B TEIUIOM3OIUPYIO-

uyio 0605104Ky, MONAEPXKUBaeTCas Npu Temnepatype T,, a Apyroi
KOHel — npu Ttemmeparype T,. CaM CTepX€Hb COCTOMT M3 JBYX

Jactedl, MIMHbI KOTOPBIX I W I, M TENnonpoBOXHOCTU X, U %,
HaiiTu Temrmeparypy nOBEPXHOCTM CONPUKOCHOBEHUsI ITHUX Yacreid
CTEPXKHS,

6219. CnoxeHbl TOpLAMHM [iBa CTEPHS, JUIMHBI KOTOPBIX I, M
[, 1 TemnOmMpoBOmHOCTM %, W ¥%,. HalTU TEIIONPOBOXHOCTDL
OIHOPOJHOIO CTEPXHsA JIUMHBI J +l,, NPOBONAILEIO TEIUIOTY TaK Xe€,

KaKk M CHCTeMa M3 OSTUX JBYX cTepxkHed. BokoBble MOBEPXHOCTH
CTEPXXHEIH TENIOU30IMPOBaHBI.

6.220. Crepxxenb JuMHBI ! C TEIUIOM30JIMPOBAHHON GOKOBOIR
TIOBEPXHOCTBIO COCTOMT M3 MaTepuaa, TEIIONPOBOAHOCTb KOTOPOIo

319



M3MEHSETCA ¢ TeMnepatypoil mo 3akony x=a/T, rRe & — MOCTOAH-
Has. Topubl CrepxHsa NOAAEPXHUBAIOT npu Temneparypax I, u T,.
Haiitu 3asucumocte T(x), roe x — paccToaHUE OT TOopLa C
temneparypoif I;, a Takxke IUIOTHOCTb NOTOKa TeEIa.

6.221. 1Ba KycKa MeETajlsla, TEILUIOEMKOCTH KOTOphIX C; M C,,
COeAMHEHBI MeXTy co0oif crepkHEM JUIMHBI [ ¢ MJIOLAAbIo
[IOTNIEPEYHOr0 CcedeHUsT § ¥ JOCTATOYHO Mo TEMIONPOBOJHOCTHIO
»x. Bca cuctema TENNOM3OIMPOBAaHAa OT OKPYKAIOMIEr0 NPOCTpaH-
ctBa. B MOMEHT £=0 pa3HOCTb TEMIIEpATyp MEXITY JABYMsS KyCKaMu
meranna pasHa (AT),. Ilpenebperas TENIOEMKOCTBIO CTEPXKHA,
HallT® pa3HOCTb TEMIIEpATyp MEXIEYy KyCKaMK MeTalla Kak

YHKIUIO BPEMEHU.
6.222. TIpocTpaHCTBG MEXJTY JByMst GOJIBbIIMMM TOPHU30HTaNIbHbI-

MH IJIACTHHAMU 3afOJTHEHO renueM. PaccrosiHMe MeExXOy MNacTuHa-
Mu =50 mv. Huokuas niacTiuHa NOJAEPKUBAETCA (IPH TEMIIEpaType
T,=290 K, Bepxusaa — npu 7,=330 K. ]JlaBnenue rasa Giu3ko K
HopManbHoMy. HaiiTh 1nsioTHOCTE MOTOKa TEMia.

6.223, Tenuii nox naBnenueM p=1,0 Ila HaxoauTCA MEXITY ABYMS
OONBUIMMM MNapAJJICJIBHBIMUA IJTaCTMHAMM, OTCTOALLMMU APYT OT
apyra Ha [=50wvMm. OpHa nnacTuHa MNOAAEPXKUBAECTCA NpPU
t,=17°C, npyraas — npu t,=37°C. Haiitu cpennion JuiMHy cBoGon-
HOTO IHpobera aToMOB IE€NUsl U TUIOTHOCTL IOTOKA TEIUIA.

6.224. Haiitm pacnipegencHue TeMiepatypbl B IPOCTPAHCTBE
MEXJTY ABYMsA KOAKCUAJIbHBIMU UUIMHAPaMM C paguycaMu R, U R,,
3aMOJIHEHHOM OJHOPOOHBLIM TEMJIONPOBOAALIAM BELLECTBOM, €CNU
TEMIEpaTypbl UMUIMHAPOB pasubl T, u T,.

6.225. Tot e BOMNpoOC, YTO U B NpeAbLIyINEd 3ajade, HO Jiid
ABYX KOHIEHTPHUYECKUX Cep ¢ paamycamu R, u R, W Temmeparty-
pamu T, n T,.

6.226. IToCTOAHHDBIA 3NEKTPUYECKUN TOK TEYET HO IMPOBOLY,
pajuyC Ced4eHHs KOTOpPOro R M TEIUIONPOBOAHOCTE ¥. B epuHuie

obbeMa MNpOBOJA BBIJEIACTCA TEIJIOBasg MONIIHOCTL w. Haiiti
pacnpeaeneHue TeMnepaTypbl B IPOBOJE, €CJIM YCTAaHOBHMBIIASCH

TEMIIEpPATypa Ha €ro MOBEPXHOCTH paBHa Tj.
6.227. B OlHOPOHOM Iliape, Paguyc KOTOPOro R M TENIONpOBON-
HOCTb %, BBLIJENAETCA PAaBHOMEPHO IO 00'BEMY TEIUIOBAsl MOILIHOCTb

¢ o6beMHOI nnoTtHOCTBIO W. HaiiTu pacnpepnenedue teMmmepatypbl
B 11ape, €CIIM YCTAaHOBMBIIAsICS TEMIIEPATypa Ha €ro MOBEPXHOCTU

pasHa T,,.
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6.6. Tennosoe H3NyHdeHme

® DxepreTuyeckas CBETUMOCTD:
M, =culd, (6.6 a)

me u - ofbeMHad TJIOTHOCTH SHEPIMH TEMJIOBOINO PlEUIy‘IeHﬂﬂ.
® dopmysa BuHa u 3aKoH cMmelleHns Buua:
u,= 0*F(w/T), Ti,=b, (666)

rie A, — AIMHA BOJHbLI, COOTBETCTBYIOINAA MaKCUMyMy (yHKUMH U, .
® 3akon Credana—BosbuMana:

M,=0oT*, (6.6B)
rie ¢ — nocrosHHas Credgana—BosbiuMana.
® Qopmyna InaHka:
3
u,= Ao 1 6.6r1)

O 1203 QReMT_ :

® BepoaTHOCTH MNEPEXofa aToMa B CAMHMIY BpeMEHM MeXmy yposHem [
Gosee BBLICOKMM YPOBHEM 2 [15 CNOHTAaHHOTO W WHAYLMPOB2HHOTO M3Jy4eHHA M
NOTJIOLIEHHS:

Py =4, Py*= By u,, Py = B,u,, (6.6 m)

me A u B — koadduuments! DIiiHinTeiiHa, U, — chekTpajbHas MIOTHOCThb

W3JydeHMs, OTBedalolllad 4acToTe @ Mepexofa MexIy AAHHbIMU YPOBHSAMH.
® Cpsasb Mexay koacdduiimeHTamu JiHILTelHA:

8B;,=8,8,, By= (7‘253/1’0’3)/421‘ (66¢)

6.228. Ilokaszate ¢ nmomouibio Gopmynnl Buna, yro:

a) Hanbosiee BepOSITHAsl YaCTOTa UINy4eHUs o, T
6) MakcMMaJIbHasA CIEKTPAJIbHAA IJIOTHOCTH TEIUIOBOIO HU3JIyde-

3.
HAsA (um)ch T ’

B) JHEPTETUYECKAas CBETUMOCTh M, coT*.

6.229. ImeroTcii TpW napaiieNibHble APYT JAPYTY abCOMIOTHO
4YepHbIe IMIocKocTH. Haiith ycraHoBuBuIyiocs Ttemmnepatypy T,:

a) BHEUIHMX IUIOCKOCTEH, €CI¥  BHYTPEHHIOI0  IUIOCKOCTb

HOAMIEPKUBAIOT NpU Temmeparype T;
0) BHYTPEHHEN NIIOCKOCTH, €CIIM BHEIIHUE TUIOCKOCTH HOMIEPXKH-

BaroT npu temneparypax I u 2T.
6.230. Vimeerca aBa abCOMIOTHO YEPHBIX HCTOYHMKA TEIJIOBOIO

n3nydeHuss. Temmepatypa ogHoro u3 Hux 7T,=2500 K. Haiitu
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TEMIEPATYpy APYTOr0 MCTOYHMKA, €CJIM JIJIMHA BOJIHBI, OTBEYalollas

MaKCUMyMYy €I0 MCIYCKaTeJIbHO#M croco6Hoctd, Ha AA=0,50 MM
60J1b1ITIEe AJTIMHDBI BOJIHBI, COOTBETCTBYIOLEH MAaKCMMYMY MCIYCKaTElb-
HO#t CITOCOOHOCTH MEPBOr0 MCTOYHMKA.

'~ 6231. 3HepreTMyecKas CBETHUMOCTb aGCOJNIOTHO YEPHOIO Tena

M, =30 Br/cm?. OnpenenuTe NJIMHY BOJIHBI, OTBEYANOLIYI0 MaKCHMY-
MY MCIIyCKATEIbHOM CMOCOGHOCTM 3TOTO Teja.

6.232. Manyyenne CoHLA MO CBOEMY CIEKTPAJIBHOMY COCTaBY
ONMM3KO K HU3IMy4eHUIO alCOJIOTHO YEPHOro TeNna, AJist KOTOpOro
MakCiMYM HCHIYCKaTEJIbHONH CIIOCOGHOCT HPHXOAMTCA Ha [JINHY
ponubl 0,48 Mxm. Haiitm maccy, tepseMyio CONHIEM €XECEKYH[HO
3a c4YeT 3TOr0 u3mydeHust. OLEHUTH BpeMs, 3a KOTOpoe Macca
Conuna yMmeHbuuTcss Ha 1%.

6.233, Haiitu teMiepaTypy NOJIHOCTBIO MOHM30BaHHON BOAODPOA-

HOJt nuIasMbl NJIOTHOCTHIO p=0,10 r/cm®, mpu koTOpOit faBneHME
TEMJIOBOr0 M3JIYYEHUSI PABHO I'a30KUHETMHECKOMY JABJIEHUIO YACTUIL
mw1a3Mel. MIMeTb B BUAY, YTO [aBJIEHHE TEIUIOBOTO M3Iy4CHHUS -
p=u/3, raie 4 — o0BEMHas IJIOTHOCTb 3HEPTUM HU3JTY4EHUA, U HUTO
TP BBICOKMX TEMIEpaTypax BEILECTBa IOTUUHAIOTCS YpaBHCHUIO
COCTOSIHMSA WIeaNbHbIX ra3oB.

6234. Mepguniii mapuk guamerpa d=12 cM  nomMectunu B
OTKa4yaHHBIHA COCYyH], TEMIIEpAaTypa CTEHOK KOTOPOIO MOIREPXUBAETCA
6nm3koit k abcomorHOMy Hynw. HadanbHasd TeMmepaTypa llapuka
T,=300 K. Cuyurass NOBEPXHOCTb Iapuka abGCOJIIOTHO YEPHOM,
HallTH, Yepe3 CKOIBKO BpPEMEHHU €r0 TeMIlepaTypa YMEHbLIIUTCA B
n=2,0 pasa.

6.235. Temneparypa nosepxnoctu ConHma T,=5500 K. Cuuras,
YTO TOIoiaTenbHas cnocobHocte ConHila M 3eMau  paBHa
eIMHUIE M 4YTO 3€eMJIA HaxoOQUTCsd B COCTOAHMHM TEMJIOBOIO
paBHOBECHA, OLEHUTb €€ TEMIIEPATYpY. '
6.236. ImeeTca nBe 1o-

noctu (puc. 6.5) ¢ ManbmMu

OTBEPCTUSIMH  OAMHAKOBBIX

/ { 2 nuamerpoB d=1,0 cM u abco-

JIIOTHO OTPaXKAKIUMKU Ha-

PYXKHBIMHM  FIOBEPXHOCTAMH.

Puc. 6.5 Paccrosinue Mexpgy oTBep-

ctuamu =10 cM. B nonoctu

1 nmopnepxxuBaercs NMOCTOsAHHasA Temnepartypa T,=1700 K. Berumc-
JINTh YCTAHOBUBIIIYIOCS TEMIIEPATYpy B MOJIOCTH 2.

Y x a3 aHue HMers B Buty, 4To aGCOJIIOTHO YEPHOE TENO
SABJISIETCA KOCHHYCHBIM M3JTy4aTeseM.
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6.237. MMonocts 00beMOM V=10 1 3amoyHEHa TEILIOBbIM
H3TTy4eHHeM Ipu Temmeparype T=1000 K. Haittu: '

a) TerioeMKocTb Cp; 6) SHTPONMIO § 3TOrO0 M3ITYYCHHA.

6.238. HaiiTi ypaBHeHue aquabaTu4ecKoro mporecca (B IEPEMEN-

Hbix V, T), NpOBOAUMOIO C TEIUIOBbIM H3JIYYEHHEM, UMES B BUJY,
YTO MEXAY AABJIEHMEM M IUIOTHOCTBIO SHEPTMM TEIJIOBOTO M3Ty4e-

HMSA CYHIECTBYET CBsA3b p=uf3.

6.239. Cuurasi, 4YTO CHEKTPAIBHOE PACHpPENETICHUE 3SHEPIUH
TEIJIOBOIO HU3NydeHuss mnomguuHsaercss opmyne Buna u(w,T)=
=Aw’e T e a=7,64 nc-K, HaiiTh s temnepatypel T=2000 K
HauboJsiee BEPOSATHYIO:

a) YacTOTy M3JyyeHMs; ) IUIMHY BOJIHBI M3JTyd4ECHHS.
6.240. TTonyuuts ¢ nomouibw popmynsl Ilnanka npubnkeHHbIE

BBIPaXKEHUS IS OOBEMHOI CIIEKTPAJIBHOM INIOTHOCTU M3ITy4EHHS U,
B obnacrtu, rae:
a) ho<kT (popmyna Panes— le(nﬂca)

6) hw>> kT (dopmyna Buna).
6.241. TIpeoGpasoBate dopmyiry Ilnanka (6.6r) OoT mepeMeHHO#

@ K NEpEMEHHBIM Vv (JIMHEifHast 4acToTa) M A (JVIMHA BOJIHBI).
6242. Haitru ¢ nomoniplo ¢opmynsl  IInaHka MOLIHOCTB
M3Ty4YEHUA €IUHUIIBI IOBEPXHOCTH abCOJIOTHO YEpHOIo Tena,

NPUXOISIIEIOCA Ha Y3KUI MHTEPBan JUIMH BONH AA=10 M BOIu3m
MaKCMMyMa CIEKTPAJIbHOM HJIOTHOCTU M3IIy4EHMsA, IPH TEMIIEpaType
Tena T=3000 K.

6.243. CucrtemMa KBaHTOBBIX OCHWIUIATOPOB C YacToTo @
Haxoautca npu Temneparype T. C Kakofi BepOSATHOCTBIO MOXHO
OOHAapYXXMTb B OSTOH CHUCTEME OCHMJUIATOP C 3HEpruei e, =
=(n+1/2)hw?

6.244. HaiiTu ¢ noMoupio q)opmgfu)l IInanka BbIpaxkeHu4,
onpegensmine yucno GoroHoB B 1 ¢M” NOJIOCTH NP TeMIeEparype
T B CHEKTpaIbHbIX MHTEpBalaX (w, w+dw) u (A, A+dd).

6.245. AroMapHBIif BOJOPOJ HaXOAUTC B TEPMOAMHAMHYECKOM
PaBHOBECHMM CO CBOMM u3iydeHuem. Haiitu:

a) OTHOLIEHME BEPOSTHOCTEH WHAYIMPOBAHHOIO M CHOHTAHHOIO

M3JTy4eHHil aToMOB ¢ ypoBHsA 2P mpu T=3000 K;
6) TeMmnepatypy, NpH KOTOPOl 3T BEPOATHOCTH OJXMHAKOBBI.

6246. Yepes ras c temmneparypoit T TNPOXOAUT MY4OK CBETA C
4acToToil @, paBHOH PE3OHAHCHOI 4acTOTE Hepexofia aTOMOB Fa3a,
npudeM hw>>kT. TIoka3aTb, YYUTBHIBAsE MHAYLHPOBAHHOE M3IIydye-
HUe, 4TO KOO(pUIMEHT NOMOWeHns Tra3a x=xy(1-e 29ET) e
%, — Kodpduuuent nornowenus npu T ~0.
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6.7. TBepgoe Teno

® MeXINI0CKOCTHOE PACCTOAHME [/A MPOCTOfi Kybudeckoll pelleTkH:
d=al\Jh*+k2+ 12, 6.7 a)
rie @ — nepuon pewerku, A, k, 1 — unpekce Mumiepa.

® Yypcno HOpMaibHEIX KoJeGaHMii ORHON MOJAPM3AUNM B pacyeTe Ha eAUHHULY
ofbeMa KpucTauia:

_wide
aN,= 225 676)

® dopmyna [lebGas. MousipHas KoJjeSaTe/lbHas SHEPIMA Kpucrama:

4¥T 4
v-9re|:+(I} [X dx | ©78)
8 (2] o e*-1

tie @ — acGaeBckas Temmepatypa, 8=hw, [k
® MonsipHas KosnebareibHas TEIJIOEMKOCTh KpucTamia npu T<«< 8:

c- -1531:‘R(T/e)’. 671

® Pacnpefiesienne cBOGOAHBLIX JJIEKTPOHOB B Merawle npu T -0:
~ dn=(y2m*/x*1*)/EdE, 6.7 1)

rme drn — KOHUEHTpauMs 3JEKTPOHOB ¢ SHepruamu B uHTepane (E,E+dE).
OHeprus E oTCYNTBHIBAaeTCA OT AHA 30HBI ITPOBOJUMOCTH.
® Vposenr Pepmu npu T ~0:

E.= (B2 /2m)(3xn)??, 6.7¢)

rae » — KOHUEHTpalus CBOGOJAHBLIX 3JEKTPOHOB B MeTasle.
® ®dopmyna Puuapacona—Jpiumana. Tok HachbillieHus:

= AT ¥, 6.7 %)

Juso

rae e — paboTa BhIXofa.
® CoGcrBeHHast IEKTPONPOBOANMOCTD NOJYTIPOBOJHHKOB:

0 = g e AE2HT, (6.73)

rie AE — wmpuHa sanpeileHHOH 30HBI.

6.247. HaiiTi MOCTOAHHYIO @ MPOCTPaHCTBEHHO-IEHTPMPOBAHHOIA
KyOHW4€eCKOIl peHieTku MOJIMOAeHa, 3Hasd €ro IUIOTHOCTD.
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6.248. 3HasA NAOTHOCTb MEOH, BBIMHUCIUTL IIOCTOAHHYIO 4 €€
rpaHEIEHTPUPOBAaHHOMH KyOH4YECKO# pEIIeTKHU.

6249, Onpenenuts MWIOTHOCTL Kpuctasa NaCl, NOCTOAHHas
KPHCTUIIMYECKON pelleTku KOoToporo a=0,563 Hm.

6.250. 3Hasd TOCTOSHHYI0 d, OHNPEHEINTb MEXNIOCKOCTHBIE
pacCTOAHUSA dyyy, dyyg ¥ dyyy ANIA KyOMYECKOW DPELLIETKH:

a) mpocToil; 6) 06’bEMHOLIEHTPUPOBAHHOIL; B) FPaHELEHTPUPOBAH-
HOH,

6.251. Tloka3aTb, YTO MEXIUIOCKOCTHOE paccTossHue d s
cHCTEMBI TIOCKOcTeil (hklI) B mpocroif KyOMYECKOH pELIETKE C

NOCTOSIHHOW a ompenenserca kak d=afyh2+k*+I12.

6.252. TTocTOosIHHAs® KyOMYEeCKOi rpaHElleHTPUPOBAHHOM PEIETKHA
meau paeHa 0,361 HM. HanmmcaTs MIJIJIEpPOBCKME MHAEKCHI CHCTEMBI
IJIOCKOCTEN, MJIOTHOCTH PaCIOJIOXKEHUsI aTOMOB B KOTOPbIX MAaKCU-
MaJibHa., BBIYHCIUTL 3Ty MIIOTHOCTBL (aToM/cm2).

6.253. BbIYMCIIUTD JJIsE KYOMYECKOH pPELIETKH YIVIBI  MEXITY
npsamoit [123] u ocamu [100], [010] u [001].

6.254. OnpepenuTh YUCAO cCOGCTBEHHBIX MOINEPEYHBIX KOnebaHui
CTPYHBI INMUHBLI | B MHTEpBaJEC YacTOT (w, w+dw), €CIM CKOPOCTh
pacnpocTpaHeHUs KoyeGaHuit paBHa v. Cuurarh, 4T0 KOJeGaHUA
MPOUCXOAAT B OIHOIl IIJIOCKOCTHU.

6.255. Vimeercst mpaAMoOyTroJibHasi MemOpana roomageo §. Haittu
YUCIIO COGCTBEHHBIX KOJIEOAaHMIA, MEPHEHUKYIAPHBIX €€ IJIOCKOCTH,
B UHTEpBasie 4acToT (w, ®+dw), €CIU CKOPOCTh PACHPOCTpaHEHUs
konebaHuii paBHa wv.

6.256. HaiiTu 4yucrino CcOOCTBEHHBIX TIONMEPEYHBIX KOJebaHuii
MpsAMOYTONILHOIO Mapajuienenunena ooseMoM V B MHTEpBase 4acTOT

(0, w+dw), eciu CKOPOCTb pacrpocTpaHEHHUs KOJIeGaHHWil paBHA v.
6.257. CuuTasl, YTO CKOPOCTH pacHpOCTPAaHEHUS IPORONBHBIX U

HONEpEYHBIX KOJieGanmit OIMHAKOBbI MW PpaBHbI VU, ONpPEeACIINTDh

Je6aEBCKYI0 TEMIIEpATYpy:
a) AN OJHOMEPHOIO KpPHCTaJUIa — IIENOYKM M3 OMHAKOBBIX

aTOMOB, COfepXKaIleif n, aTOMOB Ha €OUHULLY JJIMHBL

6) I ABYMEPHOIO KPUCTa/Ula — IUIOCKOH KBaJPaTHOM PELIETKH
U3 ONMHAKOBBIX aTOMOB, COAEpXalled n, aTOMOB Ha EAUHUILY
IUIOLIAAM;

B) IJIs MPOCTOM KyGMYECKOH PENIETKUM M3 OJIMHAKOBBIX aTOMOB,
conepxkaille n, aTrOMOB Ha E€AMHHUIy O0BLeMa. -

6.258. Boruuciauro ne6GaeBCKyI0 TeMmeparypy ISl Kenlesa, y

KOTOPOro CKOPOCTH PaCHPOCTPAaHEHUS NMPOAONBbHBIX U IMOMEPEYHBIX
KoslebaHui paBHBI COOTBETCTBEHHO 5,85 m 3,23 kMm/c.
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6.259. Onenuts CKOPOCTb  PaCHpOCTPAHEHHMA  aKyCTHYECKMX
koneGaHuii B amiOMMHUM, pAebacBCKasg TEMIIEpaTtypa KOTOpOro

6=39% K.

6.26(15 IMomyuuTb BBIPAXKEHHWE, ONpeAeNsonee 3aBUCMMOCTD
MOJIADHOM TEIUVIOEMKOCTH OJHOMEPHOIO KPHUCTAJUIa — LEMOYKH
OQUHAKOBBIX aTOMOB — OT TeMmmeparypst T, ecinu pebaesckast
TeMIepaTypa IENOYKU paBHa ©. YIpoCTUTH NOJIy4EHHOE BhIpaXKe-
HUe i ciaydasa T >> 6.

6261. [l 1ENOYKH OfAMHAKOBBIX ATOMOB 4acTOTa KOJIeOaHuil o
3aBHCHT OT BOJIHOBOIO 4YHCIa k Kak =0, sin(ka/2), rae
®,,,, — MaKcuMaJbHas 4acToTa koneGaumif, k=2m/A - BOJIHOBOE
YHCJIO, COOTBETCTBYIOIIEE YaCTOTE ®, 4 — PACCTOSAHME MEXIY
COCEHMMYU aTOMaMi. BOCMONBL30BABIINACL 3THM JIUCHEPCHOHHBLIM

COOTHOIIIEHHEM, HaNTH 3aBUCHMOCTL OT & YHCJIA [IPOAOCIIbHBIX
KoneGanuil, MPUXORAIMXCA HA EAMHUYHLIA MHTEpBaJyl 4acToT, T..

dN|/dw, ecnu anuHa uenouku pasHa [. 3uags dN/dw, HaATH

nojaHoe 4ucno N BO3MOXHBIX TPOJONBHBIX KONCOaHMH UEMOUKH,
6.262. BoruyCImMTh SHEPTHIO HYJIEBBIX KOJIEOaHUH, NPUXORAMIYIOCH

Ha OfMH rpamMM Memu c feGaeBckoit Temmeparypoit €=330 K.
6.263. Ha puc. 6.6 noka3zaH rpaduk 3aBUCMMOCTH TEIMJIOEMKOCTH

KpuCTa/UTa oT Temmeparypol (nmo Je6aw). 3pece C,, — Kimaccuyec-

C/Cna

)
o

N

Puc. 6.6
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Kad TEruIoeMKocTh, © — pebaeBckas Temmeparypa. Halth ¢
MOMOIIILIO 3TOr0 rpaduka;

a) nebGaeBcKylo Temneparypy nns cepebpa, ecnu npu I'=65 K ero
MOJIApHasi TEMJIOEMKOCTh paBHa 15 JIx/(Monb-K);

6) MOJIAPHYIO TEIUIOEMKOCTb anioMuHuA npu T=80 K, ecnu npu
T=250 K ona pasHa 224 IIx/(monb-K);

B) MaKCHUMAaJIbHYI0 4acTOTy KoOJieGaHMA Ui Mead, Y KOTOpO
npu T=125 K TEennoeMKOCTb OTIMYAeTCA OT KNaCCHYECKOTO

3HaYeHust Ha 25%.
6264, TlokazaTh, YTO MOJAPHAsA TEIUIOEMKOCTb KpUCTajula IIpH

temiieparype T<<@, rune 8 — nebaeBcKast TeMIIEpaTypa, OIIpeNesi-
erca ¢dopmynoit (6.7r).

6.265. HaifTm MaxkCUMaJibHYI0 4acToTy ... COOCTBEHHBIX
KoJsieGaHuii B KpUCTArie Xeje3a, eciM npu temnepatype I'=20 K
€r0 yaenbHas TerioeMkocth ¢=2,7 MIX/(r-K).

6.266. Moxuo nm cuyurarh Temnepatypsl 20 m 30 K nuskumn
1A KPHCTallJIa, TEIUIOEMKOCTB KOTOPOIO MPH 3THX TeMIiepaTypax
paBHa 0,226 m 0,760 Tx/(monn-K)?

6.267. IIpn HarpeBaHum KpucTa/la MEQX Macckl m=25r OT
T,=10 K mo T,=20 K emy GbUI0 COOGLUEHO KOJIMYECTBO TEILIOTHI
Q=0,80 Ix. Haittu neGaeBckylo TeMnepartypy © i Meau, €ciu
e>T, u T,

6.268. BHEIYMCIUTL CpeiHEE 3HAYEHUE FHEPTHHM HYJEBBIX Kojeba-
Huit, DpuxopsAulelicAs Ha OOHH OCUMWJIATOP KpHCTa/sIa B MOJENH

HeGan, ecm gebGacBckas TEMIIEpaTypa KpucTala paBHa 6.
6.269. OLEeHNUTh SHEPrul0 HYJEBBIX KOJeOaHUH MOJIA ATIOMHUHUA,

ecJI MeXXaTOMHOE pacCTosHMe a=0,3 BEM M CKOPOCTb pacnpocTpaHe-
HMSI aKyCTMYECKUX KoneGaHuii v=4 xMjc.

6.270. N306pa3suUThL CIEKTP paclpeferieHUA SHEpruu KojaeGaHuif
KpHCTajI71a 1Mo yacrotaM (6e3 yyera HyJeBblX KoneGaHuid).

PaccMmorpers aBa cinydan: T=8/2 u T=6/4, rne 6 — pebGaes-
cKast TeMmIiepaTypa.

6.271. Ouenurs MakcMMalbHbIE 3HAYEHUS JHEPrUU U UMIYNbCa
¢oHOHa (3BYKOBOTO KBaHTa) B Menu, AeGaeBckas Temmeparypa
koropoif paBHa 330 K.

6.272. Kpucrann cocromt u3 N OfMHaKOBbIX aTOMOB. Ero
aebaeBckass Temmeparypa paBHa ©. Haiitu umcnd ¢oHoHOB B
MHTEPBaJNE 4acToT (W, w+dw) npu Temneparype T.

6273. OueHnTb POHOHHOE RABJICHUE B MERU TIPH TEMIIEpaType
T, paBHoil ee peGaeBckoif TeMneparype 6=330 K.

6.274. Haiitu ¢ nomomibio dopmynbr (6.70) npu T -0:

a) MaKCHMAJIbHYIO KHHETHYECKYIO SHEPTUIO CBOGOHBIX 3MIEKTPO-
HOB B METaJllle, €CJIM KX KOHLCHTpalus DaBHa n;
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6) CPERHIOI0 KHUHETMYECKYIO 3JHEPIUIO CBOOGOAHBIX 3JIEKTPOHOB,
€CJId MX MaKCUMaJlbHas KMHETHYECKas SHEprus pasHa K. ..

6.275. HaiiTn OTHOCHMTEJIbHOE YHCIIO CBOGOMHBIX 3JIEKTPOHOB B
MeTajule, SHEpPrusi KOTOPBHIX OTIM4Yaercd OT 3Heprum depMu HE
6onee ueM Ha 1n=1,0%, eciu temneparypa T=0.

6.276. CKOJIbKO MPOLIEHTOB CBOOOAHBIX 3JIEKTPOHOB B METaJIe
npu T=0 UMEIOT KUHETUYECKYIO 3HEPIUIO, MPEBLIIIAIOLILYIO0 OJIGBH-
HY MaKCHMaJIbHOMH?

6.277. HaiitTi unciao cBOOONHBIX 37IEKTPOHOB, NPUXOMALIMXCA HA
onuH atoMm Hatpus mpu T=0, ecnu yposenp ®epmu E.=3,07 »B.
IImoTHOCTL HaTpPUs CYUTATL M3BECTHOIA.

6.278. Io xakoii Temmeparypbl Hago ObLI0 ObI Harperb Kiaccd-
YeCKUil IMEKTPOHHBIIE ra3, YTOObl CPEAHAA 3HEPIUA €0 3JIEKTPOHOB
OKa3zajlachb PaBHOH cpefHel 3HEpTUM CBOGOIHBIX IEKTPOHOB B MeEH
nopu T'=0? CuutaTh, YTO Ha KaX/blil aTOM MEJU TPUXOAUTCA OfUH
CBOGOIHBIN 3JIEKTPOH.

6.279. Borumcnuts uHTEpPBaN (B 3JIEGKTPOHBOJIBTAX)  MEXITY
COCEAHUMHM YPOBHAMHU CBOOOXHBIX 3NIEKTPOHOB B MeTajjie IIpH
T=0 B6ausu ypoBHs Pepmu, ecnm KOHLEHTpauus CBOBOMHBIX
371eKTpoHOB n1=2,0-102 cM? u 06bemM Merana V=1,0 cm>.

6.280. Bocnonb3opaBuiuck (6.7n), Haiitu npu T=0:

a) pacHpejereHue CBOGOAHBIX 3JIEKTPOHOB IO CKOPOCTSIM;

6) OTHOLIECHME CPENHEN CKOPOCTH CBOGOOHBIX 3MEKTPOHOB K MX
MaKCMMaJILHON CKODOCTH.

6.281. OueHUTE MUHNMAJIBHYI0 REOpOINEBCKYI0 [UITMHY BOJIHBI
CcBOOOIHBIX 3JIEKTPOHOB B MeTasie npn T=0, nonarad, 4T0 METAILI
COHEPXKUT IO OJHOMY CBOOOJHOMY 3JIEKTPOHY Ha aToM, a €ro
pertieTka SBJISIETCA IPOCTOM KyOMYeCKOif ¢ IepuoioM a.

6.282. KBaHTOBBIE CBOlicTBa CBOGONHBIX 3JIEKTPOHOB B METAJLIE
CTAaHOBATCA CYUIECTBEHHBIMHU, KOIrja uX pebpoiineBckas [IJIMHa
BOJIHBI OKa3bIBAaE€TCS CPABHUMOI C NMOCTOSIHHON peureTkd. OLeHUTh
U3 3TUX CcoobpaxkeHuil temmnepaTtypy BbIpoxaeausa I 3MEKTPOHHOrO
raza. B Meau.

6.283. Hcxopa us dopMmynbl (6.70), Haiit GyHKIMIO pacnpenene-
HHUA CBOOOMHBIX 3JIEKTPOHOB B Mertanne npm T'=0 no peGpoiises-
CKAM [JIMHAM BOJIH,

6.284. BorauciauTbh fNaBleHUE SJIEKTPOHHOTO ra3a B MeTajipyec-
KOM HaTtpuu npu T=0, €C/u KOHIUEHTpaLus CBOOONHBIX IJEKTPOHOB

B HeM n=25:'102 cM~3. Bocnonb3osaTbes YpaBHEHUEM NS
JIaBJIEHMsT MJEaJILHOIO rasa.
6.285. Mmes B BUJTY, YTO CPENHsAA 3HEPTHS CBOGOMHOIO 3JIEKTPO-

Ha B MeTaule Npy Temmnepatype T OnpefeinsieTcss Kak

(E)=(3/5)E,[1 + (57%/12)(kKT/E,)],
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HaWTH 1A cepebpa, nebaeBckas TemmepaTtypa kKoroporo 210 K u
sneprus Pepmu E,=5,5 3B, OTHOUICHNE TEIJIOEMKOCTH 37NEKTPOHHO-
Io ra3a K TEIUIOEMKOCTM peiterkun npu T=300 K.

6.286. IloBbIlieHMEe TeMIEpaTypbl KaTofa B JIEKTPOHHOI Jlamme
or 3nayeHua T=2000 K Ha AT=1,0 K yBenuumMBaeT TOK HachIle-
HUA Ha n=1,4%. Haiitu paGory BbIXOa 3JEKTPOHA.

6287. HaiitTu kO03(pPULIMEHT TMPENOMIIEHUS METAUIMYECKOrO
HaTpus Ui 3JIEKTPOHOB C KUHETHYECKOH sHeprucii K =135 3B.
CurTtaTh, 4TO Ha KaXABIA aTOM HaTPUsA NPUXOMUTCS OAMH
CBOOOJHBINA 2JIEKTPOM.

6.288. HaifTh MHHUMANBHYI0 3HEPIMI0O OGpa30BaHusT [aphl
3NIEKTPOH — JbIPKa B OECIPUMECHOM TOJYIIPOBOJHMKE, MMPOBOIM-
MOCTb KOTOPOTO Bo3pactraeT B 1n=5,0 pa3 npu yBeJIUUYECHUU
TemriepaTtypel oT 1,=300 K o T,=400 K.

6.289. Ilpu o4eHb HU3KMUX TeMIEpaTypax KpacHas rpaHuua ¢o-
TONPOBOJMMOCTH YUCTOIO GecrpMMecHOro repmanus A =1,7 Mrm.
Haiitu Ttemiieparypubii xoaq)(bnunem conpomzmeﬂm{ JaHHOIO
repmMaHusl NpU KOMHATHOW TeMIeparype.

6.290, Ha puc. 6.7 uo-

xasaH rpaduk sapucumoc- (7G
™™ Jorapudma mnposopu- §
MOCTH OT 06parTHOIt Temile- XL
patypel (T,xK) jasst Heko- \
TOPOTrO  MONYIIPOBOJAHUKA g |
a-tuna. Halte ¢ nomo-
uibi0 37010 rpagpuka Hid- 4
PHHY 3alpeieHHOR 30HBbI
MOMYTIPOBOJIHUKA M 3HEP-
TUI0 aKTMBALMH MOHOPHBIX 7
YPOBHEH,
6.291. Ynenwnoe conpo- —
TABJIEHUC HEKOTOPOIO 4uC- B
TOro GecnipumecHoro mo- g 7 2 7 4 T

JIYIPOBOAHUKA MpH KOM-
HaTHONH TeMueparype p=
=50 Om-cMm. Ilociie BKIIIO-
YCHUST MCTOYHMKA CBETa OHO CTayio p,=40 OM-cM, a uyepe3 #=8 Mc
[TOCJIE BBIK/IIOYCHUS MCTOYHMKA CBETa YAEJILHOE COIPOTLBICHUE

OKasajlochb p,=45 Om:cM. Haiitu cpegHee BpeMsi XXU3HU NIEKTPOHOB
MPOBOAMMOCTH MU HABLIPOK,
6.292. Ilpu usmepenuu 3dpdexra Xomia MIACTHHKY M3 HOIYIIPO-

BOJHUKA p-TUNA IUMPUHBL A=10 MM ¥ JMHBI /=50 MM 1OMeCTHIIM
B MarHUTHOE 1OJie ¢ MHAYKIUeld B=5,0 xl'c. K KOHItaM miacTUHKN

Puc. 6.7
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TIPUJIOKUIIA pa3HOCTh mnoTeHnmanoB U=10 B. IIpy 3TOM XOJIJIOB-
CKas pa3sHOCTb noTeHuuanos Ug,=50 MB u yaenbHOE CONMPOTHBIIEHHE

p=2,5 OM-cM. HailTH KOHUEHTpaUMIO ALIPOK M HMX TNONBHXHOCTD.

6.293. TIpu usmepenum 3¢pdexra Xomia B MarHUTHOM TNONE C
vHgyKuueil B=50 x'c nonepeyHass HaNPsXKEHHOCTb JIEKTPUYECKOTO
Mojis B YMUCTOM GEeCrIpMMECHOM repMaHuu OKa3anack B n=10 pa3
MEHBI1IE TIPOXOJIbHON HaNpPsLKEHHOCTH 71eKTpUYecKoro nojs. Haiitu
Pa3’HOCTh I[TOABHXKHOCTEH 3JIEKTPOHOB IIPOBOAMMOCTH # JABIPOK B
NaHHOM HOJIyTIPOBOTHHUKE.

6294. B HeKOTOPOM IOJIYIIPOBOAHMKE, Y KOTOPOIO MOABHXHOCTD
3JIEKTPOHOB IPOBOAMMOCTH B 1=2,0 pa3a Oosblle MNOABUXHOCTH
nbipok, 3¢dexr Xomna He nHabmwpanca. Haifty oTHOLIEHUE
KOHIIEHTpalyii HBIPOK M 3JIEKTPOHOB NPOBOAMMOCTH B 3TOM
ITOJTYTIPOBOJTHHKE.

6.8. Kuakocrn. Kanunnapnele ABIEHHA

® Jlo6aBounoe (KaNMMIAPHOE) AaBJCHHE B 3KMAKOCTH MO/l IPONSBOJILHON
nogepxHocThio (thopmyna Jlannaca):

1.1
Ap=aj—+—|, (6.8 a)
[Rt Rz)
rAe & -— NOBEPXHOCTHOE HATAXEHHE MUKOCTH.
® IIpupaigenue cBOBOLHOH IHEPIMM MOBEPXHOCTHOTO CJOA KMIAKOCTH:
dF =adS$, (6.8 6)

e dS — npupauleHue IUIOLIadM MOBEPXHOCTHOMO CJIOA.

® Tero, HeoGxoaNMOe A O6GPa3cBaHMA €RMHHLBI TJIOLIAAM MOBEPXHOCTHOIO
CJIOA XKUOKOCTH TPM H30TEPMMYECKOM YBEJIMYEHHH ee NOBEPXHOCTH:

q= -T—:—;-,. (6.8 B)

6.295. Haiity KanmuisipHOE QaBJiCHUeE:
a) B Kanejabkax prytH Auamerpa d=1,5 MxM;
6) BHYTpM MBUIBHOIO ITy3bIpbKa jguamerpa d=3,0 MM, eciu

IIOBEPXHOCTHOE HAaTSXXEHHE MBLILHONH BOABI a =45 MH/M.
6296. B nHe cocyma co pTyTbIO MMeEeTCA KpYIJIOE OTBEPCTHE

auamerpa d=70 MxM. [Ipu xaxoii MakcUManbHOW TOMIMHE CIIOS
PTYTM OHA €lle He OyHeT BBITEKaTb 4epe3 3TO OTBEpCTHE?

6297. B cocyse ¢ BO3myXOM 0pH JaBJIECHUM p, HAXOXUTCHA
MBUIBHBIH ITy3bIpeK AuaMerpa d. JlaBieHue BO3RMyXa H30TEPMUYECKH
YMEHBIIMJIM B 7 pa3, B pPE3yAbTaT€ 4YEr0 AMAaMETP ITy3bipbKa
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yBenu4nicsa B 1 pa3. HaifTh NOBEpXHOCTHOE HATSKEHHE MBUIBHOMN
BOJIBI.

6.298. Ha muiockuif Kapkac HaTsiHyTa MblIbHas IUicHKa, Ha e
HaXOMMTCA neThs u3 Hurtd. IIoce TOrO0 Kak MIJIEHKY IIPOKOJIONH
BHYTPH IMETJIM, MOCJERHAA HpUHsIa (GOpPMy OKDPYXHOCTH pajuyca
R=75 mm. Haiitm cuiry HaTsOKEHUS HUTH, €CIIM TIOBEPXHOCTHOE
HATSKEHME MBINBbHOM Bombl a =40 MH/M.

6.299. J1Ba MBUIBHBIX My3bIPA C paguycaMu R, u R,, CIIMBIINCD,
o6pa3oBanu my3nipp paamyca R. ATMOCq)epHoe JaBJICHUE PABHO P.
Cuuras nporecc M30TEPMIYECKHM, HalTH nosepxnocmoe HaTSIXE~
HHME MBUIBHON BOAbLI &.

6.300. Ha MBIIBHOM Iy3BIpE pafuyca a "CHAUT" Iy3bIpb paguyca
b. Mes B BURy, 4TOo b<a, HaiiTM pajuyc KPMBU3HDLI IUVIEHKH, UX
paspensioneit. KaxoBel ymibl MeXAy IUIEHKaMM B MecCTax HX
CONMPUMKOCHOBEHNA?

6301. HaiiTm jaBneHue B MOy3bIPBKE BO3NyXa AuUaMeTpa
d=4,0 MEM, KOTOpBIi HaxomuTcsi B BOAe Ha miybmne h=50 M.
ATMOC(EPHOE J1aBJIEHHE p, HOpPMalbHOE.

6302, Ha pHe mnpyna BBIAENWICS My3bIPEK rasa JuaMerpa
d=4,0 meM. Tlpu nogbeMe 3TOTO HOy3bIpbKa K NOBEPXHOCTH BOJBI
€ro auaMeTp ysBenuduica B n=1,1 pasza. Haiitu rrybuny npyna B
JaHHOM Mecre. ArTMocdepHOe JaBJI€HHE HOPManbHOE, IIpolece
paclIMpeHHUs ra3a CYMTATb U3OTCPMHYECKUM.

6.303. HaiiT pa3HOCTHL YpOBHE#H PTYTM B JIBYX COOOIILAIOL{MXCS
BEPTHKANIBHBIX KanuuiApax, AMamMerpbl KoTopbix d;=0,50 MM u

=1,00 MM, ecnu KpaeBoii yron @=138°.

6.304. BepTHkanbHbIl Kanwuigp ¢ BHYTPEHHHM [MaMETPOM
0,50 MM moOrpy3unu B BOAY TaK, YTO JJIMHA BBICTYNAWOUIEH Haj
NMOBEPXHOCTBI) BOJAbl 4acTH Kanmwisipa h=25 mM. Haiitu paguyc
KPUBU3HbBI MEHMCKA.

6.305. CrexnsiHHBIA XamwuiAp MHEBLL =110 MM ¢ IuaMeTpoM

BHYTPEHHEIO KaHalla d=20 MEM OIYCTUIM B BEPTUKAJILHOM
NoJIoKEeHUH B BoAy. Bepxuuii xonen, kamwuispa 3anasad. HapyxHoe

faBJIeHME BO3QyXa HOpManbHoe. Kakas miumHa x Kanwuisipa
ACIDKHA OBLITH IOTPY)XEHa B BOAY, YTOGHI YPOBEHb BOALI B KaIuJjujisd-
pe COBMajaJi ¢ MOBEPXHOCTBIO BOALI BHE €ro?

6.306. BepTukanbHbI KamwniAp UmHLL ! ¢ 3aHasgHHBIM
BEPXHUM KOHLIOM TNIPHBEJIH B COMPHKOCHOBEHHE C TMOBEPXHOCTHIO

XKHUIKOCTH, IOCJIE€ 4Y€ro OHa MOHANAcCh B HEM Ha BBICOTY K.
TDIOTHOCTD KMAKOCTH p, MUAMETP BHYTPCHHEIO KaHajla KaNWispa

d, xpaeBoii yron @, atMocdepnoe naBnenue p,- HalitTm mosepx-
HOCTHOE HAaTSXXEHUE >KHIKOCTH.
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6.307. CreknAHHBIA CTEpXEHb AMamMeTpoMm 4, =1,5 MM BCTaBUIIU
CHMMETPHYHO B CTEKJISHHBIA KanWwuiAp ¢ JHAMETPOM BHYTPEHHETO
KaHana d,=2,0 MM. 3aT€M BCIO CHCTEMY YCTAaHOBMJIM BEPTHKaILHO
M TIpUBENM B CONPHKOCHOBEHME C MOBEpXHOCTBIO BOAbL Ha Kakyio
BBICOTY NOAHMMETCA BOXA B TakOM Kanwuiape?

6.308. [IBc BEepTHMKAJIbHBIE IJIACTMHKH, NOTPYXEHHbIE 4YaCTU4HO
B CMa4MBalOIyl0 >KHAKOCTb, 00pa3yloT KJIMH C 0YEHb MAJBIM YIJIOM
5¢. Pebpo winMHa BepTUKabHO. IIJNOTHOCTL >KHUAKOCTM p, €€
MOBEPXHOCTHOE HATsKEHUE &, Kpaepoii yron ¥. Haiitu BbicOTY h
MONHATHS XUJAKOCTH Kak (YHKIMIO pacCTOsSHUA X OT pebpa KIHHA.

6.309. 13 xpyrmiioro OTBEpPCTHsA BBITEKACT BEPTUKaNbHaAs CTPYA
BOJbI TaK, YTO B OJHOM W3 INOPM3CHTAJIbHBIX CEYECHMII ee JuaMerp
d=20MM, a B [pYIOM CEYE€HHM, PaCIOJIOKEHHOM HMXE Ha
1=20 MM, puamerp ctpyu B n=15 paza wmenbine. Haiitu o6nem
BO[BI, BBITEKAIOIWUil M3 OTBEPCTUA 32 OfHY CEKYHJY.

6.310. Kamia Maccbl m  HaxoguTCA Ha IIOBEPXHOCTH CTOJIA.
Boicota xanau A, INOTHOCTE KUAKOCTY p, TOBEPXHOCTHOE
HaATsDKEHUE O, paguyC TrpaHMIlbl CONPUKOCHOBEHUS] KaIljlu C
MOBEPXHOCTBIO CTOJIa paBeH a. CuuTasg, YTO HMMEETCS IIOJIHOE
HECMauMBaHUe, HAWTH pafgWyC KPMBU3HBLI TMOBEPXHOCTH KaruiM B
BEPXHEH TOYKE.

6.311. Kanis BOmbl paBHOMEPHO ITafiaer B Bo3gyxe. Haittu
Pa3HOCTb MEXAY pPafiMyCOM KPUBHU3HBI MOBEPXHOCTH KallJil B €€
BEpXHEN TOYKE M PajMyCOM KPUBHU3HbLI B HMXKHEH TOYKE, paccros-
HME MEXTY KOTOpbIMHM h=23 MM.

6.312. AmoMuHHEBBIf HUCK paguyca R=5,6 MM U TONUIMHOIMA
h=15 MM cma3zad mapaMHOM M [J1aBaeT B BOJIE TaK, YTO €ro
BEPXHAA CTOPOHA HAXOAUTCA Ha
e f/////// / <~ = YypOBHE I[IOBEPXHOCTH  BOJbI
- — —— (puc. 6.8). Cuuras cMaynBaHHE
T 7T T T T/~ T T [OonHbIM, HATU HOBEPXHOCTHOE
HaTsDKEHWE BOABI.

Puc. 6.8 6.313. Mexay nBymMsa ropmu-

30HTAJIbHBIMU  CTEKJISHHBIMHU

TUIACTUHKaMM HaxONUTCA KamulAd PTYTM B (opMe JIEHEIIKH paauyca

R u rtomumumubt h. CuMrasi, yTo h<<R, HaiitTua Maccy m rpysa,

KOTOPBLIA HaJO0 IMONOXUTh Ha BEPXHIOK MIACTHHKY, YTOOBI PaccTos-

HUE MEXRY MIACTMHKaMM YMEHBLINIIOCHL B n pa3. Kpaesoii yron ¥.
Boiuncaute m, ecnu R=2,0 eom, h=038 MM, n=20 u ¥=135°,

6.314. Haiitn cuily NPUTAKCHUS ABYX NapaUIENIbHBIX CTEKJISH-
HBIX IUIaCTHHOK, OTCTOALIMX JAPYr OT JApyra Ha pacCTOSHHE
h=0,10 MM, TIOCTIE TONO Kak MeEXAY HUMHU BBEIM Kallll0 BOXbI
Maccel m=70 mr. CMadMBaHME CYUTATHL TIOJIHBIM.
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6315. IBa CTEeKNAHHBIX JIMCKa paguyca R=5,0 cM cMouuau
BOJIOK M CIIOXKMJIM BMECTE TaK, YTO TOJIMHA CJIOsT BOMBI MEXIY

nuckamu A=1,9 mem. Cuuras CMaduBaHUE IMOJIHBIM, HAWTH CHITY,
KOTOPYI) HYXKHO NPHJIOXKHMTL NEPINEHAUKYJIAPHO IUIOCKOCTH IMCKOB,
yTo0Bl OTOPBATH UX JPYT OT Apyra.

6.316. JIse BepTHKaIbHBIE NaPaJIJIENIbHBIE APYT APYTY CTEKIISIHHEIE
MIACTUHBI YacTHYHO IIOTPYKEHBI B BOAYy. PaccTrosHMEe MEXTY -

mnactuiamMu d=0,10 mM, ux mmpuHa !=12 cM. Cupras, 410 BOAA
MEXITY IJIaCTMHAMHM HE JOXONMUT A0 HMX BEPXHUX KpaeB M 4YTO
cMayuBaHHMe ITOJIHOE, HAWTH cuily, ¢ KOTOPO# OHM NPUTATUBAIOTCS

ApYyT K Apyry.

6.317. Hajit BBICOTY h TOMHATHS XMIKOCTU y BEPTHUKaJILHOM
mAockoil creHkM., KHMOKOCThL CcMauyuMBaeMasi, Kpaepoit yrom ¥,
HNOBEPXHOCTHOE HATSKEHWE o, IUIOTHOCTH p. VIMeTh B BHAY, YTO
KpuBM3Ha noBepxHoctH 1/R=delds (mo omnpenenenuio).

6.318. Haiity TonmuHy A HecMauMBalOUIEil XMAKOCTH, 06pasylo-
wIedl JIYKHIY Ha TOPUSOHTAILHON IOBEPXHOCTU. VI3BECTHBI NMOBEPX-

HOCTHOE HATsXXEHUE XUAKOCTH &, €€ IUIOTHOCTh P M KpacBoil yron

®. duaMerp JyXMIbI 3HAYUTENLHO OOJBINE €€ TOJILIUHBL
6.319, Haiitu BpeMsi MCUE3HOBEHMS MBIJILHOIO IIY3bIps pajuyca

R, coequHeHHOrO ¢ aTMocthepoil KanmWUIApOM, KOTOpbIi KMeeT
nnuay | v pagumyc kaHana r. JIOBEpXHOCTHOE HaTAXEHUE @,

BAI3KOCTb rasa 1.

6.320. BepTUKalbHBIA Kanuijasap HPUBEIW B CONPUKOCHOBEHUE
¢ IOBEPXHOCTBIO BOALI. Kakoe KonuuecTBO Temsa BBIAENUTCA IPU
MOHATAM BOABI MO KanunuApy? CMauuBaHUE CYUTaTh TOIHBIM,

MOBEPXHOCTHOE HAaTAXKEHUE DaBHO «.
6.321. HaiiTn cBOGOOHYIO 3HEPIUIO IIOBEPXHOCTHOIO CJIOA:

a) Kamm pryty auamerpa d=14 Mm;
6) MBUILHOIO Hy3bIps AuaMmerpa d=6,0 MM, eClIu NOBEPXHOCTHOE
HaTsDKEHHME MBIJIBHOM BOABI o =45 MH/M.

6.322. 3Hasg NMOBEPXHOCTHOE HATKEHHME «, HaiiTH:
a) mpupallleHue CBOGOMHOM 3HEPrHM MOBEPXHOCTHOIO CJIOsA IpU
HM30TEPMHUYECKOM CNUSIHUM [BYX OJMHAKOBEIX Kalejb PTYyTH, Kaxpast

auamerpom d=1,5 mm;

6) paboTy, KOTOPYIO HYXHO COBEPIIHTH, YTOOBI H30TEPMUYECKH
BBIYTh MBUIBHBINA ITy3bIPk Pajuyca R IIpU QABJICHAM OKPYXKAIOLIETO
BO3RyXa P,.

6323, BHyTpy MBIIBHOTO My3bIPsi pajMyca r  HaXOJUTCA
HpecabHblA ra3, HapyxHoe fasnenue p,, MOBEPXHOCTHOE HATXEHUE
MBUIBHOM BOAbI «. HalT! pasHOCTE MEXHy MOJSIPHONM TENmsoeMm-

KOCTBIO Ta3a TpPH HarpeBe €ro BHYTPU IY3bIPAd W MOJIAPHOM
TEMJIOEMKOCTBIO 3TOTO Ta3a IPH MOCTOSSHHOM [aBJIEHUH.
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6.324. PaccMotpes uukn KapHo pmna  mieHkMm  KMIKOCTH,
MMOKa3aTh, YTO MpPH HM30TEPMHYECKOM IPOILECCE TEIIOTA, HEOOXOMM-
Masi IS o0pasoBaHHsl E€AUHMILBI IUIOLIAfM NOBEPXHOCTHOIO CJIOS,
q=-T-da/dT, tne de/dT — npou3BONHAsE MOBEPXHOCTHOIO HATsIKe-
HUS TI0 TeMIEparype.

6.325. TDomiass MBUILHOM MNJIEHKHA HM30TEPMUYECKH YBEJIMYHMIIH
Ha Ao npu Temmeparype T. 3Had HOBEPXHOCTHOC HaTDKEHME
MBUIbHOH BOABI & ¥ TeMnepaTypHbiil ko3¢gduumnenr da/dT, aaiitn
TpUpaLicHue:

a) 3HTPONHMM NOBEPXHOCTHOIO CJIOS IUICHKH;

6) BHYTPEHHEH SHEPrHM IOBEPXHOCTHOIO CJOA.

6.9. dazoBbic npeBpamicHud

® CooTHolueHHs MexAy IOCTOAHHbIMK Ban-nep-Baaanca u mnapameTpami
KPUTHYECKOIO COCTOAHHA BelllecTBa:

8a

Vi =3b, P.,,=-271b;, T"’=§7§3' (69 a)
@ Cas3b MeXIy KPHTHYECKMMH NapaMeTpamMu MoJs BELLECTBa:
P Viers = 3 R, 696)
@ Ypasuenine Kraneiipona—Knaysuyca:
L/ . T (6.98)

dT T(V,-v)’

rae ¢y, — yAenNbHas TeMloTa, Noraolaemas npu nepexoge I -2, Vi u V; —
yaenbHbie 00beMbl (asbl I U ¢asbl 2.

6.326. HacpiieHHBINA BOASHOI Nap HAXOMUTCA NMPH TEMIIEpaType

t=100°C B LMIMHAPUYECKOM COCYIE MOJ HEBECOMBIM MOPIIHEM.
IIpy MenyieHHOM BABMraHUM NOpPIUHA HeGONbBLIAss YacTh MHapa

maccel Am=0,70 r ckoHpeHcupoBanack. Kakast pabota 6bina
coBepuieHa Haj rasom? Ilap cuuTaTb MACaNbHBIM Ta30M, 06'HEMOM
KUAKOCTH NpeHebpeyb.

6.327. Bona co CBOMM HAaCBHIIIEHHBIM ITapOM HaXORMTCA B COCYHE

obbeMoM V=6,0 1 npum remneparype 250°C u paBnesnum 40 atm.
YnenbHolil o6beM mapa npu 3TMX ycnoeusx V=50 a/kr. Macca

CHUCTEMBI (BOAbL ¢ mapom) m=50 kr. Haiftn Maccy u o6nem napa.
6328, ITpocTpaHCTBO B IMIIMHJApPE  NOA [OPIIHEM, MMEIOLIEe

06bem V=50 1, 3aHMMaeT OJQWH HAaCBILEHHbIA BOAAHOI nap,
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TeMiiepatypa koroporo ¢=100°C. Haiitu Maccy >xuakoii ¢asbl,
ofpasoBaBlleiicss B PE3yiIbTaTe MIOTEPMHUYECKOIO YMEHbILEHUs
ob6beMa mox moprHeM a0 V=1,6 1. HacblmeHHbli nap C4YuTaTh
HOCAIbHBIM ra3oM.

6.329. HekoTOpyl0 MacCy BEILIECTBA, B3ATOI0 B COCTOSHHH

HACHILIEHHOIO Mapa, M30TEPMHYECKM CXalu B n pa3 mo obnemy.
Haiiti, Kakylo 4acTb 1 KOHEYHOro oGbeMa 3aHMMaeT Xuakas ¢asa,
€CNIM yjieJibHble OGBEMBI HACHIIEHHOIO Mapa M >KUAKOH ¢asbl
OTJIMYAKOTCA Rpyr OT Apyra B N pa3 (N>n).

Tor Xe BOHpoCc. HO IpPU YCJIOBMM, YTO KOHEYHBIA OOBEM
BELIECTBA COOTBETCTBYET CEPEAMHE TIOPHU3OHTAJIBHOIO Yy4YacTKa
H30TEPMBI HA Auarpamme p, V.

6.330. Boga maccet m=1,00 kr, KundAmiag IOpy HOPMaJdbHOM
atMocdepHOM IaBJIEHUH, 1[€JIMKOM NIpPEeBpaTWiaCh B HaCHIIIEHHbLIA
nap. Haiitu npupailieHuss 3HTPONUM ¥ BHYTPEHHEH JHEPIHM 3TO#
CHCTEMBI, CHMUTasl HACBILICHHBIH NMap WACAJIbHBIM Tra3oM.

6.331. Boja Maccel m=20 r Haxopurcsa npu temneparype 0°C s

TCIINION30JINPOBAaHHOM  IMJIMHAPE 104 HEBECOMBIM HNOPHIHEM,

IUIOLAAL KOTOpOoro §=440 cm2. BHenisee JaBlleHME DPaBHO HOp-

MaJbHOMY aTtMocgepHOoMy., Ha Kakyio BbICOTY NOAHHMMETCH IIO-
pliieHb, €CJIM BOJAC COOGIUTHL KOJIMYECTBO TeryioTht Q=200 xlIx?

6332. B Temyou30JIMPOBAHHOM NMJIMHAPE TIO[ HEBECOMbIM
MOPIIHEM HAXOJMUTCA OJMH TPaMM HACBIIICHHOINO BOJSHOIO Mapa.
HapyxHoe pasienune HopManbHoe, B nununjap BBenu m=1,0 r Bogbl
npu 2,=22°C. Ilpenebperast TEMIOEMKOCTBIO MIIMHAPA U TPEHHEM,
HaliTu paboTy, KOTOpPYIO HpoM3BeJa cHjia aTMOC(HEPHOro AaBJICHUS
MpH OIIYCKAaHHK IOPIIHSA.

6.333. B TemnoBoii Mawuune, pabGoramouwei no uuinry Kapho,

pabounM BEIECTBOM ABAAETCA BOjJa Macchl m=1,00 Kr, KOTOpas
MCOBITHIBaET (ha30BbIE MpeBpaliie-
HUA B map u oGparHo. llukn mo- 2|
Ka3aH Ha puc. 6.9, rae WTPUXOBOi
KpMBOi1 orpaHu4yeHa o61acTb ABYX-
dasnbIx cocrosgnuii. U3oTepmuyec-
Koe paciuiupenue I—~2 npoucxogur
npu T,=484 K, wu3orepmudeckoe
cxarue — npu I,=373 K. Haiitu
paboTty, coBepilaeMyl paGo4yum
BEHIECTBOM 32 OIUH LMKIL,

6334, Ecit  AONOJIHUTENLHOE
HaBJjicHME Ap HaCHIUEHHBIX MapoB
HaJ BbIOYKIIOH - cdepryeckoii no-
BEPXHOCTBIO XXHIKOCTH 3HAYUTEND- Puc. 6.9
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HO MEHDIIIE JABJICHUA [apa y IUIOCKOW IIOBEPXHOCTH, TO Ap=
=(p,/pg)2¢e/r, THE p, W p, — IJIOTHOCTM Hapa M >KUJKOCTH,
@ — IMOBEPXHOCTHOE HATSDKEHWE, 7 — PafguyC KPMBHM3HBLI IIOBEP-
xHOCcTA. HaiiTu ¢ noMomipio 3710l (POpMynnl RUAMETP Karenek
BOJABI, NPH KOTOPOM JaBJIEHME HaCBbIIICHHBIX NapoB Ha n=10%
MpEeBLIIIACT HAABJICHUE MMAapOB Haj IUIOCKOR IIOBEPXHOCTBIO TIpU
t=27°C. Tlap cuuTath UJACANIBHBIM Ta30M.

6.335. Haiitu mMaccy BceXx MOJIEKYJ, BBUICTAIOILUX 3a OOHY
CEKYHJIy C OJIHOrO KBaJipaTHOIO CaHTUMETPa NMOBEPXHOCTH BOLBI B
HaxomAIIMiics Hax He¥M HaChIIEHHBIA BONAHOW map npu t=100°C.
Cuutath, yT0 1=3,6% BCEX MOJEKYJl BOAAHOTO Mapa, NaJalolIMX
Ha IIOBEPXHOCTE BOJbl, €I0 3aJEPKMBAIOTCA.

6.336. Haititn paByienMe HacbIlIlEHHOIO Mapa BOIbgpamMa Mpu
T=2000 K, ecitu npu 310H rteMmieparype BonbpamMoBas HHTh,
HCnapsAsAch B BBLICOKOM BaKyyMe, TEPSET B €IMHHUIYY BPEMEHU C
eMMHULBI MOBEpXHOCTM Maccy p=12-10"1 rf(c-em?).

6.337. Ha kakyio BEIHMYUHY BO3pOocHO Obl jaBleHuME BOJbI Ha
CTEHKHM COCYy[a, €CjIM Obl MCYE3NIM CUJIbI IIPUTAKEHUA MEXIy ee
MoOJIeKynamMu?

6.338. Haitt "BHyTpenHee paBjieHuE" p;, B XUIKOCTH, €CIH
U3BECTHbI €€ IUIOTHOCTh P M YyJeJIBHas TEIIoTa napoobpa3oBaHus
g. Cuurath, 4TO TENNOTa ¢ paBHA paboTe MPOTUB CUJI BHYTPEHHEIO
JlaBJieHMs M XMAKOCTb IMOMYUHSETCA ypaBHEHUI0 BaH-nep-Baanbca.
Boiuucnuth p; y BOABL

6.339. Iloka3aTb, YTO [N BELLECTBa, MOXYMHAIOILETOCS YypaBHE-
HUi0 BaH-fiep-Baanbca, B KpPUTHMYECKOM COCTOSHHM CIIPaBEIJINBbI
cooTHoweHuA (6.9a) u (6.96).

Y Kka3aHue Hcenonp3oBarb TO, YTO KPUTHMYECKOMY
COCTOAHHUIO COOTBETCTBYET TO4YKa nepermba Ha usorepme p(V).

6.340. Boerumcnutb nocrosinabie Ban-nep-Baasnbca s yrnekucno-
rO rasa, €ClIM €ro KpuTH4eckasi temmneparypa T,,=304 K u xputu-
yeckoe fapyieHue p_ =73 at.

'6.341. Haiitu ynenbubiii 06bem Gensona (CyHy) B KpUTHYECKOM
COCTOAHUM, €CIM €ro KpuTHyecKasd remmepatrypa T,,=562K n
KPUTUYECKOE JIaBJICHUE p‘p=47 aT™.

6342, 3anucate ypasHeHue BaH-nep-Baanbca B npuUBENEHHBIX
napamerpax w®, v H T, NPHHAB 3a COQUHHUIBI AABJICHUsHA, O6beMa
TEMIIEPATYPbI COOTBETCTBYIOLINE KPUTHYECKUE BENMMYMHEBI. MIcnonb3ys
MOJyYEeHHOE ypaBHEHME, HaliTH, BO CKOJIBKO pa3 TeMIilepaTypa rasa
Gonblle €ro KPUTHYECKOH TeMIIepaTtyphbl, €CIM JAaBJIEHHE rasza B

12 pa3 Gosnblle KPUTHYECKOTO, a OOBEM ra3a BIBOE MEHBIIE
KPUTHYECKOTO.,
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6.343. 3Hasa nocroAaHHbIe BaH-gep-Baanbca, HaiiTh:
a) HauGonbluil 06'bEM, KOTOPBIA MOXET 3aHUMATh BOAAa Macchbl

m=1,00 KT B XXUAKOM COCTOSHMM;

6) Haubonblliee [aBIECHHE HACBILEHHBIX MapoB BOMBIL.

6.344. BeIYMCIINTD TEMIIEpaTypy ¥ INIOTHOCTb YITIEKMCIIONO rasa
B KPUTHYECKOM COCTOSIHMH, CHUMTas a3 BaH-[€P-BaaJlbCOBCKUM.

6.345. Kakyio 4yacTb obbema COCyRa JIOJDKEH 3aHMMaTb >KUIAKWI
abUp NpM KOMHATHOH TeMmeparype, 4ToObl NpU KPUTHYECKOHR
TeMrepaType OH OKa3alicsi B KpUTH4ECKOM cocrosHuu? JInsa sdupa
Tn=467 K, pm=35,5 at™M, M=74 r/Mous.

6.346. TToka3aTb, YUTO MOJIOXKEHUE MPAMOM [ —5, COOTBETCTBYIOLEM
HU30TEpMUYECKU-U300apuyeckoMy (asoBOMY MHepPeXoxy, TaKOBO, 4TO
mnomaau I u II, orpaHuyeHHbie 3TOH NpAMON M M3oTepMoil Bau-
nep-Baanbca, paBHbBl Apyr apyry (puc. 6.10).

6.347. Kakasa 4acTe BOAbI, nepe-
OXJaXXAeHHOH NP HOPMaJIbHOM A1
nasnenun g0 t=-20°C, mnpespa-
TUTCSE B JICA TIPDU IEPEXONE CUCTE-
Mbl B PaBHOBECHOE COCTOSTHME?
TIpu kakoil TeMmmepaType HEpeox-
JIAXKIEHHOM BOMbI OHA IENNKOM
npespaTuTcs B Jien?

6.348. Haiitu NpupamicHue
TEMIEpPATypbl [UJIaBJEHUA  JIbJa
B6u3n  (0°C npu  MOBBIIEHUH
naBieHMss Ha Ap=1,00 at™, ecau
yaenbHbIA OOBEM Nbaa Ha AV'=

=0,091 cM¥r Gosiblile  YRENBHOTO
o6beMa BOIBI.

6.349. Haiitm ynenbHblii 00BbEM HACBIIIEHHOTO BOASHONO Tapa
[IpM HOPMaJILHOM J[aBHEHUM, €CJIU H3BECTHO, 4YTO YMEHBIIEHUE
naeneHnsA Ha Ap=3,2 xlla NpUBOIUT K YMEHBIUEHUIO TEMIEPATyphl
kuneHus1 Bogbl Ha AT=0,9 K.

6.350. OrpeienUTh AaBJIEHUE HACBILLIEHHOTO BOASHOIO Mapa mnpu
temiiepatrype 101,1°C, cuuTas ero MacaJbHbIM Ta30M.

6.351. B 3akpbITOM COCyAe HAXORKUTCS HeGONBIIOE KOJHUYECTBO
BO/IbI U €€ HaCHILIEHHBIAH nap npu ¢t=100°C. Ha CcKOJBKO NpOIEH-
TOB YBEIMYMTCA Macca HaCBIIECHHOIO Ilapa NpPU IOBbILLIEHUH
TeMmeparypel cucteMbl Ha AT=15 K? Ilap cuyurarh upeasibHbLiM
rasom, a yAenbHbIH OOGBEM BOXBI — NPEHEGPEXMMO MalbiM 1P
CPaBHEHUIO C YAENBHBIM 00BEMOM mapa.

6352. JlapnieHue p HACBIIEHHOTO Mapa PTYTM 3aBHCHT OT
Temnepatypbl T 1o 3aKoHy Inp=-q/T-blnT+¢, e a, b, ¢ — no-

Puc. 6.10
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CTOfHHBIE., HallTH MOZAPHYI0O TEMNOTY HCHAapeHUA pPTYTH Kak
¢ynkuuio Temneparypol ¢q(T).

6.353. Haiiti paBjieHHE HacCbIIEHHOIO Iapa KaK (QYHKUHI0
TEMIEpaTypbl, €cIM npu Temnepatype T, €ro paBieHHe p;.
CuuTarh, 4YTO yueJIbHAasA TEIIOTa Napoobpa3oBaHMsA ¢ HE 3aBHCHUT
or T, ynmenbHbif 0O0BEM XMAKOCTM TnpeHeOpexxuMo Man Mo
CPaBHEHMIO C YHAEIBHBIM OOBEMOM TMapa, HaCHIIICHHBIA nap
MOMYMHSAETCA YPAaBHEHUIO COCTOSIHMA MACaJbHOro rasa. Ilpm kakux
YCIIOBMAX 3TH YNPOLUCHUA [OMYCTUMBI?

6.354. Jlen, wHaxonuBLIMiiCA MPH  HOPMAanbHBIX  YCIIOBMSAX,
MOABEPIVIM CXKATUIO KO AaBNeHua p=640 atmM. CunTas, 4TO MOHIDKE-
HUE TEMIEPATypbl IJIABJICHUs! JIbAAa B JAHHBIX YCJIOBUAX JIMHEAHO
3aBUCHAT OT JAaBJIEHWUs, HaiTH, Kakas 4acTbh JbJa pacrasia.
VaenbHul 06BeM BOMBI Ha AV’=0,09 cM’/r MeHbIuE YHENBHOTO
obbema nbja.

6.355. B6am3u TPOMHOI TOYKM [ABJIEHUE P HACBILIEHHOIO Iapa
[BYOKMCH YIJIEpORa 3asucuT OT TeMmeparypel T kak lgp=a-b/T,
me a u b — nocroanunle. Ecu p — B armocdepax, TO A
npouecca cybnumauuu a=905 w b=1800 K, a mna mnponecca
ucnapeHna a=6,78 u b=1310 K. Haiitu:

a) TeMNEpaTypy M AaBIEHUE B TPOINHOH TOYKeE;

0) 3HayeHusA YHEJBHBIX TEIJIOT CyOonuManuy, HuCnapeHus W
MaBACHNA BOIM3YM TPOMHON TOYKU.

- 6356. Bomy mMaccel m=1,00 Kr Harpeny OT TEMIEPaTyphl
1,=10°C j0 ¢,=100°C, npu KOTOpOW OHa BCjA IpEBpaTWJiaCh B map.
Hality npupallleHHE SHTPOHMUM CHCTEMBL.

6357. Jlem ¢ HauanbHOK Temneparypod t=0°C, Harpesas,
NpPEBpaTHIM CHayajna B BOAY, a 3aTeM B nap npm I,=100°C. Haitu
NMpUpaIlleHNe YRECIBHOM 3HTPOMUM CHCTEMBI.

6.358. Kycok menu maccbl m=90r npu #=90°C NONOXUIH B
KaJIOPUMETP, B KOTOPOM HaxORwiica nen Macchl 50 r mpu temmepa-
type —3°C. HailTu npupaiiieHve 3HTPOIMM KycKa MEAM K MOMEHTY
YCTaHOBJIEHUA TEIUIOBOTO PaBHOBECHS.

6.359. Kycok nbga maccel m=100 r npu t,=0°C nomectuiu B
KaJIOpUMETP, B KOTOPOM HaXOAwjlach BOAa MaccChl m,=100 r npu
Temneparype t,. IIpeHebperas TenJIOEMKOCTBIO KaJOPUMETPa, HAUTH
npUpalieHue 3SHTPOIIMM CHCTEMBI K MOMEHTY YCTAHOBJICHUSA
TEIUIOBOrO paBHOBecUsi. PaccMoTpery, ABa ciyuas:

a) £,=60°C; 6) t,=94°C.

6.360. B kanopumerp, HaNOJHEHHBbIH OONBIIMM KOJIMYECTBOM
JbJla Npu TeMnepaTtype t,=0°C, BbUIMIM m=50 I pacnjaBlcHHOIO
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CBHMHIIA, HAXOJMBILEIOCA NPH TEMMeparype maasneHus §,=327°C.
HaiiTn npupanieHue 3HTPONUU CUCTEMBI CBUHEIL—Je[l K MOMEHTY
YCTAHOBJIEHUSI TEIJIOBOIO PaBHOBECHS. YAEJbHAsA TEIUIOTA IUIaBJIe-
HUsT CBUHHA ¢@=225 JIX/r, ero ynenbHas TEIUIOEMKOCTh C=
=0,125 Ix/(r -K).

6361. BogaHoit mnap, 3anoNHSIOLUM npocrpaﬂcmo nomx mno-
PUIHEM B LUUIMHApE, CKMMAIOT (MJIM PACIIHPAIOT) Tak, YTO OH BCE
BpEMsi OCTAETCA HACHIIEHHEBIM, HaXOMsiChb Ha FPAHU KOHJCHCAHWM.
Ionarasi, YTO yheabHas TEIUIOTa NMapoo0pa3OBaHUsA paBHA ¢ M HE
3aBMCHAT OT TEMIIEPATyphl, HAlTH MONAPHYIO TemnoemkocTh C nmapa
B MAHHOM Ipouecce Kak ¢pynxuuio temneparypot T. Ilap cumrarn
HACANIbHBIM ra30M, YACNBHbIM OGBEMOM XMAKOCTH MO CPaBHEHUIO
¢ yneJibHBIM 00beMOM Mapa npenedpednb, Beraucnuts C npu 100°C,

6362. Ogpun  MoOJNb BOABI, HAXOQUBIIMIiCA B PaBHOBECHH C
npeHeOpeXxXMMO MaibIM KOJIMYECTBOM CBOETO HAaCHIIEHHOIO mnapa
npu temneparype T, mepeBesy HENMKOM B HaChIIEHHBIH Nap npu
temneparype T,. Ilonaras, 4To yaeiabHas TeIUIOTa nNapoodpazoBaHus
NMpakTU4YeCKN HE 3aBUCUT OT T W paBHa ¢, HaiiTd npupaieHue
SHTPONHU cHCTeMbI. Ilap cuMTaTh MACANBHBIM ra30M, YAECAbHBIM
00bEMOM  KHUIAKOCTH IIpeHEOpEYDL 110 CPAaBHEHHIO C YIEIBHBIM
obbeMOM I1apa.
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OTBETHI M PELLIEHHA

11 v=1/27t=3,0 xMfu.
1.2. AnanoruyHo.
13. {02 =20y(v, + vy)/ (2ug+ v+ 1y).
14. a) 10 cMm/c; 6) 25 cm/c; B) £,=16 c.
15 (n-n)/ |5 -n| =(v,-v)/ |v,- v .
’ 2 12 1_10°
16 v =(vo+ 02+2uovcosq:) =40 xMfu, ¢'=19°,

' v,

17 s —— % =30 xMfu.
1/,/1-(%/»')2—1

18. 7 /ty=n/yn?-1=18.
1.9. d=arcsin(1/n)+mn/2 = 120°.
1.10. I=vyty/2(1~sind) =22 M.
111 I=(v+ uz),/ulvz/g =25 M.
112. t=2a/3v.
113. U3 puc. 1 BMAHO, 4YTO CKOpPOCTh cOmikenns Toyek A u B pasna

- U—-WCOS®, Iie yron €@ 3aBUCHT OT BpeMeHM. Jlns BcTpedu Todek HeobXoaumo,
4T0o0bl OLLUIM BbIMNOJIHEHBI ABa YCIOBUA:

T
f(v—ucosu) dt=I, vcosa dt=urt,
0

Oty »

e T — HcKoMoe Bpems. M3 aTMX ABYX BhIpakennmii ciemyet, uro tT=wvl/(v?-u?).
114, x,-x,=l-avt(t+7/2)=0,24 kM. HaBcrpedy 10e3qy CO CKOPOCTHIO
V=4,0

M/c.
1.1s. a) 0,7 c; 6) coorBercTBeHHo 0,7 M 1,3 M.

116. ¢ =(v,], +vzl )/(vl+v2), L™ |llvz—lzvl|/’/uf+u§.
117. CD= l/J

1.18. CM. puc.
1.19. a) (v)-r:R/'r=50 eMfc; 6) [(v)|=2R/t=32 cMfc; B) [(a)|=2mR/x2=
=10 cMm/c?.

1.20. a) v=b(1 2at), a=-2¢b=const; 6) Ar=1/a, s=b/2a.
121. a) x=vy#(1-£/27); 024, 0 m —2,0 M; 6) 1,1, 9 u 11 <.

122. a) v=a?t/2, a=a%[2; 6) (V)=(a[2)y5.
123. 5=(2/30) 07", ¢=(2/a)\[1,.

124. a) y=(PB/a)x?; 6) v=ya?+42t2, a=2p; B) tgo=o/2pt.
125. a) s=AwT; 6) =n/2.
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1.26.
127,

1.28.

=xtgo -

1.29.

1.30.
1.31.

1.32. At

1.33.

1.34.
1.38.

1.36.
1.37.
1.38.
1.39.
1.40.

1.41.
1.42.

1.43.
1.44.

1.45.
1.46.

147,

vo=y(1+a®)a/2p.
a) T=v,t+gt2[2; 6) (V) =v+gt/2, (V)=v,-g(v,8)/8>.

/ 6

[N R N Y
N

Puc. 1° Puc. 2

a) t=2(v,/g)sina; 6) h=(v§/2g)sin2a, l=(vf;/g)sin2a, «=76°; B) y=
(g/ZUgcosza)xz.
a) cose=1/n"3, a=60°; 6) tga=y2, a=54,7°.

I=8hsina.
Yepes 0,41 win 0,71 MUH B 3aBMCMMOCTH OT HavaJIbHOIo yria.

2v,sin(0,-0,)
) g(cosd, +cost,) B
a) x=(a/2vy)y%; 6) a‘=a"yl‘/1+(ay/u0)", an=avo/‘/1+(uy/vo)2.
a) y=(B/2a)x%; 6) R=1?a,=v?[\a’-a = (@/B)[1+(xple) I,
v=y/2ax.
a=ay1+(4nn)? =0,8 W/,
a) v=v,/(1+v,t/R) = v,e™%; 6) a=y2 vy](Re*®)=/20*/R.
tgp=2s/R.
a(0) =A%0%[R=2,6 M/, a(A)=Aw?=32 M/
a=\4a2+(9a¢*/16B82R)%.
R=c¢%2Bs, a=cy1+(4ps¥a>).
a) a=2a1?, R=1/2a; 6) a=pi*/a?, R=c?/p.
v=2Rw=0,40 M/c, a=4Rw?=0,32 M/c.
a=(vft)/1+4p%t* =0,7 M/c2.
w=2rnv/1=2,0-10° pan/c.
@=v/yR%- vthin.
{w)=2a/3=4 pag/c, (B)=y3ab=6 pan/c*, B=2y3ab=12 pay/c?.

11 ¢
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148. t=Y(@Ja)igy =7 c.

149. {w)=wy/3.
150. a) @=(1-e""wy/a; 6) w=we*.

151 wz=i‘ﬁﬂosin(p, cM. puc. 3.

152. a) a,~ v*[R=2,0 M/c?, sexrop & |, HampasJicH BCe BPEMA K LHEHTPY Kojeca;
6) s=8R=4,0 M.

153. a) v,=2at=10 cM/c, v,=y2at=7 cMfc; ©6) a,=2ay1+(at’*/2R)*=
=56 cM)?, a,=a’t}[R=2,5 eM/ct.

154. R,=4r, R,=r/8.

155. o=yJwi+02=5 pag/c, P=v,w0,=12 pan/c®.

S

W,

£
/2

<y

0 on T wt
Puc. 3 Puc. 4

1.56. cosa=(a’+p2)/py3a’+p?, orciona a=19°.

1.57. a) w=v/Rcosa =2,3 pag/c; 6) P=(v/R)*tga =2,3 pawc?.

158. 0=wqy/1+(B,t/w,)2=0,6 panfc, B=Pyy/l+wer2=02 pan/c*.

159. Coorsercreenno ~Fy u -2F,.

1.60. F=-mw?r, me r — PanMyc-BEKTOP 4YacTHUUBI OTHOCHTEJbHO Havaia
xoopuunat; F=mw?{x2+y?.

161 t=F_ (m+m,)[(ma,+mya,).

1.62. Am=2ma/(g+a)=10 xr.

163 a= Mo kmrm;) g, F=_110m
Myt m,+m, Mg+m +m,
164. a) F= (k‘—kz)m‘m’gcosa; 5) ga<amithm
m,+m, m +m,

165. k=[(n2-1)/(n*+1)]tga =0,16.

166. k=[(n+1)/(n-1)]tga=03.

167. a) m,/m,>sine +kcose; 6) m,/m, < sine-kcose.
1.68. a,=g(n-sina-kcosa)/(n+1)=0,05g.
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1.69.

Ilpn <1, .ycxopel-mx al=az=at/(ml+m2); npu E28, ycKopeHus

a,=kgm,Im,, a,=(at-km,g)im,. 3nece f,=kgm,(m+m)/am,.

1.70.
171

172.

1.73.
1.74.

1.75.

1.76.

L7
1.78.

L.79.
1.80.

1.81.
1.82.

1.83.
1.34.

1.85.
1.86.

1.87.
1.88.

1.89.
KEHUA K

t=y21/(3a+kg).
tg2a=~1/k, a=49°.
Mpu tga=1/k umeem I = 03/23\/1+k2.
tga =k, F_=kmg/{1+k%.
F,m=(2g-a’)mM/(m +M).
- 4
"1™ (g-ap); 6) Pl 2
m+m, m+m,
dm,m,+ my(m,~m,)

a) ay= (g-ay).

a'_4mlm2+mo(ml+m2) ’
O = 8(1-K)[(1+K).
A, =8(1+kctga)/(ctga-k).
a=gsina cosa /(sin’a +m, [m,).
a) v=mgicosa/(2ksin*e); 6) s=m*g’cosa/(6k>sin’e).
v=/Zg/3F)sin
=-(g/w)incost=4,0 M/c.
Ap=mgt, |Ap|=-2m(v,8)/g.
a) p=bt3/6; 6) s=bt*/12m.
s=(wt-sinwt)Fy/mw?, cm. puc. 4.
t=nfw, s=2F/mw?, v, =Fmo.
a) v=vgexp(-tr/m), t-oo; 6) v=v,~Sr[m, S, =My fr.
t=h(v,- v)/uoIn(vy/v).

s=(2/¥)tge, v, =y(gly)sinatga. Urobul npuBecTH ypaBHeHWe NBH-
BUMY, YAOGHOMY [JIfi WHTErpUPOBAHMA, HAlO MPEACTAaBATh YCKOPEHME Kak

dv/dt n sarem nmpoussecTH 3aMeHy nepeMennbix no dopmyie dt=dxfv.

1.90.

s=b(t—to)3/6m, rae {,=kmg/b — MOMEHT BpeMeHH, ¢ KOTOPOro Hay-

HeTca apuxenue. Ilpu £<¢t, nyre §=0.

1.91.
1.92.

0=54,7°.

1.93.
1.94.
1.95.
1.96.
1.97.

1.98.
1.99.

21,07 u 1,5 xH.

a) a=gyl+3cos®®, F=3mgcosd; 6) F=/3mg; ) cosb=1//3,
tg(8/2)=1/2, 4=53°,

a'=Ja(g-al4) =59 M/*.
O=arccos(2/3) =48°, v=\2gR[3.

£=1/(x/mw?-1). OT HanpaBneHus BpalieHHs HE 3ABHCAT.

r=R{2, v, . =/kgR[2.

s=(Rf2)y/(kgla ) -1=60 m.

v akg/b.

1100. F=(ctgt+w?R/g)mg/2x.
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s 1101, v=wvyexp(-ka)=5,0 M/c.
1.102. a) PaccMoTpuM Maiblik 37e-
MeHT HuTM Ha OGaoke (puc. 5). Besen-

df/—np crue ero Hesecomoctn dT=dF, =
(i1 =k dF, w dF,=T da. Orcioga dT/T=

=k do. TIpOMHTErpUPOBAB 3TO ypaBHE-

da uue, nomyunM k=(Ilnng)/n; 6) a=g(n-

T+@T  -ngdl(n+ng).
1103. F =(m v(z,/R)cosza.
1104, a) v=(2F/mo)|sin(wt/2)];

I 72 6) As=8F/ma?, (v)=4F/xmew.
g 1105, v=p,/(1+cosp). VYV x a a a-
E’ﬂ my | H ¥ e 3peck @.=-@, HOITOMy U=
N =-y +const. M3 HayaIbHOrO yCNOBUA

ciaenyer, 4ro const=uv,. Kpome roro,
v, =V COSQ.
1.106. a=[1-cos(l/R)]Rg/l.
1107, v=y2gR/3.
1.108. Ecin ©?R>g, To MMeeTcd /1Ba TONOKEHHA PaBHOBECHS: 0,=0 u 9,=

=arccos(g/w’R). Ecim ®?R<g, To mosoxeHnne paBHoBecus Tonmsko U,=0. IToxa
CYLHECTBYeT OIIHO HUKHee II0JIOXKEHUE PaBHOBeCHs, OHO ycToiumBo. [Ipy noAsieHHN
e BTOPOIO NOJOMEHHA PaBHOBecHA (OHO Beerja YCTOMYMBO) HIXKHee IOJIOXEHUE
CTAHOBUTCA HEYCTONYUBLIM.

1109. h=(ws?/v)sing=7 cM, Tie ® — ymioBas CKOPOCTb BPALICHWA 3eMIH.

1110. F=mw?R/4=45 H.

1111, a) F=2mvwsing=3,8 xH, Ha npassliii (Mo xomy noesna) peawc; 6) mo
napajfieM ¢ BOCTOKA Ha 3amaf co ckopocThio U=(wR/2)cosp =420 xMfu. 3pech
@ — ymoBas CKOpocTh BpaiulleHus 3emum, R — ee paauyc.

1112. F_ =2mo vyl + wi2=42 H,
L113. F=myg?+0*?+(2v'0)*=8 H.

1.114. Fmp=2mw2r‘/1 +(vJory =28 H.
1115. a) a’'=w?R; 6) F_ ~mw?ry(2R/r)*-1.

1.116. OTknoknTca HA BocToK Ha X =(2[/3)why2h/g=24 cM, me @ - yrioBas
CKOPOCTb BpatlieHnA 3eMJIH.

1117, & =g(m,~m,)2/(m,+m,)*.

1118. r=(g/w?)tgd=0,8 cm, F=mg/cost=5 H.

L119. F_=mg[sine +(w?lfg)cosa]=6 H.

1120. v =/(R-T)glk=11 mc.

1121. Mmnynise P=Py+MmBt, TS Py=MyV,+MyV,, M=m +m,; T =V,t+gt*|2,
rae Vo=(m,v,+myv,)[(m +m,).




1.122.
1.123.
1.124.
1.125.
1.126.
1.127.

1.128.
1.129.

1.130.

1.131.

1.132.
1.133.

1.134.
1.138

. a) V=

F=pv?*[l, me p=mm,[(m +m,).

a) 1=-1'm/(M+m); 6) F=-[mM/(M+m)]dv'[d:.
1=I'm|2M.

v=(v+nv,)/(1+n), v=4 mfc.
u=wvycos8/(1+1) =25 Mjc.

t=(pcosa - My/2glsine )/ Mgsina.
a”=(ml\/¢7:—m2‘/a—2)2l(mx+m2)2=2,o M/
u'=,/9 vE+202=14 Mc.

v, =‘/ vf +4 vgcosza =0,17 mm/c.

p=(2m/3)/2g1=3,5 xr-Mfc.

vi=-mv/(M-m), v=Mv/(M-m).
Vouu=VoUm/(M+m), v, =V,+umM/(M+m).
m(2M+3m)

U0 T o emy (M 2m)

mn -
W u. OTHOLIEHHE cKopocTel
+2Zm

v/o,=1+m[2(M+m)>1.

1.136.

IlycTh B HEKOTOPBIf MOMEHT ! paKeTa MMeEJa Maccy M M CKOPOCTh U

(OTHOCHTE/ILHO MHTEpecylomeil Hac CUCTEMBI OTCcUeTa). PaccMOTpHUM KHepUHMaibHYIO
CHUCTEMY OTCHETA, UMEIOLUYIO Ty K& CKOPOCTb, 4TO M pakeTa B Oaunbui MOMeHT. B
9TOA cHCTeMe OTCYeTa NpHUpAalleHiNe UMITYJIbCa CHCTEMBI "pakeTa — BbIGpOIIEHHAA

nopuus raza" sa spema dt ectb dp=m dv+p dt-u=F dt. JlanpHeiiuee oueBugHO.

1.137.
1.138.
1.139.
1.140.
1.141.
1.142.

1.143.

1.144.
1.145.
1.146.

1.147.

1.148.

1.149.
1.150.
1151
1152,
1.153.
1.154.
1.155.

v=-uln(my/m).

m=m,exp(-atfu).

v=uln(m,/m)-gt.

a) t=(uf/g)In(1+1)=20 ¢; 6) p=(g/u)myexp(-gt/u).
o =(ufvy)In(my/m).

a=F/(mo—pt), v=(F/p)1n[mo/(mo_P't)]'
v=Ft[(my+pt), a=Fmy/(my+p1).
v=y2ghln([h).

a) A=2Fl; 6) A=FI.

A=F(g,-r)=-17 Ix.
u=‘/v§+2Fle=16 M/c.

A=ma*t?8.

F=2asy1+(s/RY.

F=x/ma?.

A=mg(h+kl).

v=y2(2gh-Am)=2,0 Mjc.
A=-kmgl{(1-kctga)=-0,05 Ix.

A =-2F*|ymg=-0,12 Ix.

F =(m+m,[2)kg.

345



1.156. A=kmgl/2=28 MlIx.

1157 A=-(1-n)nmgl)2=-13 JIx.

1158. {P)=0, P=mg(gt- v, sina).

1.159. P=mRat, (P)=mRat/2.

1160. (P)=-kmguv,/2=~2,0 Br.

1161 |P|,,=(mvg/2)/azg.

1.162. P=Mgu/2.

1163, A=mo¥(r] -1])/2=0,20 Ix.

1164, A_=m(v*- v} - ©?r?}j2=-0,10 Ix.

1165. A =x(AD?*/2, mme x=x,%,/(%,+%,).
1.166. A=3mgl4a, AU=mgla.

1.167. x,=3a/2p=2,0 M.

1168. v=yl(al/m-g)=3,0 M/c.

1.169. a) r,=2a/b, ycroiuuso; 6) Fm=b’I27a2. CMm. puc. 6.
1170. Ao =m(v;~v])/2+e(x,,-%,y,) = 6 MIX.
1171 x=4x2m/3r,v2=12 Dxp.

A 1172, F=y/-2a U/sin20 =24 H.

\ 1173. h=HJ2, s, =H.
\ F (r‘) Maxc
\'r L174. v=4/(4/2T)gh.
uiri 1175. m=AF|6g=40 r.
AN 1176. v__=/5gl, F=3mg.

T r
0 m e 1177. F={/xm(2gl-1?)=8 H
N ,

0 \'\ o .
\i/ 1178, A=xlin(1+n)/2(1-n),
| ! me n=mwilx.

pre. 6 1179. h=2mg/x.
1180. a) Al=(1+/T+2xl/mg)x
xmgfxn; 6) E,-E,=mgl{(1+mg/2xl).
1181 xm=(g+\/23a—'a’)m/x=23 oM.
1182 A_=mg(3h,/2-h)= -11 Mx.
1183. v =g(1-k)/m/2x = 0,62 M/c.
kmgl, 1 -cosd
2 cosd(sin®+kcos®)
1185. tga,= v sing, [y v}cosa, ~2(U, - U,)/m. Tipu (mv%/2)cosa, <(U,-U,).
1186 v, =y2gl(2-y3)/3, Ak =21/3.
;~187. 2) V=(m,vi+myv,)[(my+my); 6) K=p(v;~v,)/2, me p=mm,(m+
+m2 .
1.189, E=p(vf+ ug)/Z, me p=mm,/(m+m,).
L1%0. 2) AU, =m{v}/2(m+my); 6) E g=m,v}[2 +m,v}/2-m? v}[2(m, +m,).

1.184. An=
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1191 vc=x‘/;172/(ml+m,).

1192 I =l +Flx, L=l

1193. Al>3mg/x.

1194. a) v=(2M/m)/glsin(®/2); 6) n=1-m/M.

1195. h=Mv?[2g(M+m).

1196. A=-ugh, tne p=mM[{(m+M).

1.197. vy>y2kgl(1+n)=18 Mc.

1198. AK=-p(v;-V,)}[2, me p=m,m)/(m +m,).

1.199. M=m(p:+p2-2popcosa)/(p:-pz).

1200. I__=al/(a+lmv*cos’a).

1201 v,=v?-of, 90°.

1.202. oosB’=(ulvzlv’lu;)oose.

1203. a) n=2m,/(m,+m,); 6) n=4m m,/(m +m,).

1.204. m,=3m,.

1.205. m,[m,=1+2c0s6=2,0.

1206. v, =y2AE/p, e p=mM[(m+M), m — macca HeAATpoHa.

1207. 0 =(1/2)cos?e =0725.

1208. v, =v(1+/2(n-1))=1,0 rmfc.

1.209. Byner nBsuraThcd B Ty K€ CTOPOHY, HO €O CKOPOCThIO v =(l-—
—;/1-21])0/2. Ilpn << 1 cxopocte V'=nv/2=5 cMfc.

1210. AK/K=(1+m/M)tgd +m/M-1=-40%.

1211 a) p=pyvi+13; 6) E=p(v]+v7)/2. 3nece p=mym,(m;+m).

1212. sin®, _ =m)/m,.

1213. v/ =-v(2-1))/(6-9%). Ipn ns$y2.

1.215. N=(aB~-bA)k, me k - opr ocu z; I=|aB—bA|/,/A2+Bi.

1.216. N=2by/a/b.

1217. M=(1/2)mgv,ticosa, M=(mvz/2g)sin2a cose = 37 xT M3/c.

1218, M=(1/2)mghtsin2a = 1,6-1072 xr-m?/c.

1.219. a) OTHocHTENBHO BCeX TOYEK NPAMON, NEPNEHAMKYIAPHOA CTEHKE H
npoxopnsieii uepes touky O; 6) |AM|=2muvlcosea.

1220. M=m?v*|F,=12-10"2 xr-m?/c.

1221. OtHocuTensHo uentpa okpykuocrn. |AM|=2y{1-(glwllY mgllw.

1222. |AM|=hmV.

1223. M=mouvi?,

1.224. m=2kr}[v},

1225. R=v’r,.

1226. vy=+2glfcos®.
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1.227. h,=(l +Jl +8ghl/uf) vil4g.

1228. F=molirg/r®.

1229. M =Rmgt.

1.230. M=FRe/2sin($/2) =30 xr-Mm?/fc.

1.231. M=Rmgtsina. He nameHutcs.

1232. M'=M-[r,p]. Ecim p=0, T. e. B cucTeMe LieHTpa Macc.

1234. M=[(r,-1,), R(¥,-V,)], e p=mm,](m+m,).

1235. M=Imuy/3.

1236. e, =m vf,/ul:.

1237. T=2nyM/13=225 cyTok.

1.238. a) B 52 pasa; 6) 13 km/c, 2,2-107¢ m/c?

1.239. T=n r1+r2)3/2‘yM. JIOCTAaTOYHO PacCMOTPETh ABHKEHHE 110 OKPYKHO-
CTH, paguyc KOTOPoil paBeH GoJblLOH MOYOCH AaHHOIO /UMIICA, T. €. (ry+r)/2;
no Kensnepy mepuoa oOpaiueHus OymeT TeM Ke.

1240, 1 =r(2n**-1).

1.241. ITagenne Tesa Ha CosHIE MOXXHO PaccCMaTpHBaTDh KakK ABMXKCHHUE MO OYEHb
BLITAHYTOMY (B Npefese BbIPOXKIEHHOMY) 3/UMICY, GOMblIas OChb KOTOPOro paBHa
paguycy R semmoii opGutel. Torna mo Kennepy (2</TY¥=(R/2)*/R3, e t -
BpeMsl MafAeHUA (BpeMs NOJOBMHBL 06OPOTa MO BbITAHYyTOMY ammncy), T — nepuopn
obpantenus 3emau Bokpyr Cosnua. Orciona 1=T/\/3—2_ =64 cyTok.

1.242. t=(1v/\/yM)[(r+R)/2]3/2, rme M u R — macca n paguyc JlyHsl.

1.243. He wameHsTcs.

1244. m=4n213|yT?,

1.245. M=m2ym.r,r,/(r,+r1,), rne m, — macca CoaHua.

1.246. E=K+U=-ymm[2a, e m, — macca Connua.
1.247. r~=(l:;/l—(2—n)nsin2a)ro/(2—n), e 1 =ryuglYm,.
1.248. rm=(\/1 +(lv‘2,/ymc)2—l)ymclvf;.

1.249. a) PaccMoTpHuM cHadyana TOHKMIT cepudecknii cioil paguyca p U Macchl
dM. Dueprua BzauMOREHCTBUA 4aCTUIBI ¢ JEMEHTAPHLIM noAckoM & § storo cios
(puc. 7) ectb dU=-y(m8M[2l)sindd®. Nna rpeyromsuuka OAP no Teopeme
xocuuycor I2=p2+r?-2prcos®. Haiins nudepenunan IToro BHIPaKEHUS, Mpe-
ofpasyeM dopMyary [iad dU « Bugy, ynobHoMy [as HHTerpupoBaHus. [locne
VHTErpUpOBaHNA Mo BeceMy cioio HalineM 8U=-ym8M[r. Y nakonen, unrerpupys
Mo BceM ciosM wapa, noayyum U=-ymM/r,

6) F,=-3U/3r=-ymM][r.

1.250. PaccmoTpuM ToHkMiA ccepudeckuit cioii ewtecrsa (puc. 8). Iocrpoum
KOHYC C Ma/biM YTJIOM pacTsopa M BeplumHoil B Touke A. Iliomaam ydacrkos,
BLIPE3AHHBIX 3THM KOHYCOM B CJOE, OTHOCATCA Kak dSlzdS2=r12 :rz2 . Macew
BbIPE3AHHBIX YYAaCTKOB. NPONOPUMOHANBHBI MX TUIOLAAAM. TI0TOMY CHJbI MpPHTAXKe-

HUsl K HEM 4YacTHibl A paBHbI N0 MOAY/IO ¥ TPOTHBOMOJOXHLI MO HANpaBIeHMUIO.
JlanpHelllliee O4YEBUIHO.
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Puc. 7

1251. G(r$R)=-(yM/R%r1,

-r¥[3R®)YM/2R, @(r2R)=-yM/r. Cm. puc, 9.

1252. G=-(4/3)nypl. Ilone
BHYTPY M0JIOCTH OIHOPORHOE.

1.253. p=3(1-r*/R*)yM?*/8nR*.
Okosno 1,7-10° arm.

1.254. a) Paszobwem coepuyec-
knif cJO HAa Manble 3JIEMEHThI,
Kaxabiit Maccol 8m. Torga sHeprud
B3aUMONEHCTBUA KaXIOro 3JeMeH-
Ta CO BCEMU OCTalbHLIMU paBHa
8U=-ymdm/R. Cymmupya no Bcem
3IEMEHTAM M YYUTBIBasA, YTO Kax-
Jas  napa  B3aUMONEHCTBYIOWMX
3/IEMEHTOB BOMET NMpPU 3TOM JBax-
abl, nomyaum U=-ym?2[2R;

6) U=-3ym?/5R.

1285, a,:a,:a,=1:0,0034:0,0006.

7

dmydsS,

/4

y

d/ﬂz “’dSz

Puc. 8

G(r>R)=-(yM/r)r;

@(r<R)=-3(1-

Pnc. 9

1.256. h=nR/2=32 xMm; h=R(\/—2_-1)=2640 KM, e R - papuyc 3eman.

1257. h=R/(2gR/v}-1).
1258. T=\/3n/yp=18 u.
1.259. h=R(gR/V*-1).

1.260. |Ap|=m2gRsin(e/2).

3
1261 r=yyM(T/2%x)*=42:10° xM, rne M u T — Mmacca 3emm u fepHox

€€ BpauleHus BOKpyr ocH; 3,1 xm/c.

1.262. T=3mgl/29*R=020 H, rze R - papuyc 3emun.
1263. M=4x*R*(1+T/tY[yT*=6-10% k1, e T - HepHOA BpallleHUs 3eMJIn

BOKPYI' OCH.

1264. a) v’ =2nR/T+/YM|R=7,0 xv/c; 6) a' =(1+(2x R/ T)JRJ]YM ' yM|R?=

=49 Mfc?. 3pec M — wmacca 3emmn, T — Neprofi ee BpalieHHs BOKDPYT OCH.

1.265. vo=\/23R(1-R/2a), rme R — pagnyc 3eman.
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1.266. Y6bi1e noOsHONM SHEpPrMHM chyTHMKa 3a Bpemst df ects ~dE=Fudt.

Ipencrasus E M v Kak QYHKUMM DPAcCTOAHMA F MEXIY CHYTHHKOM H LEHTPOM
Jlynw, mpeofpasyeM 3TO ypaBHenWe K BHAY, YAOGHOMY Aif HHTerpupoBaHui. B

pesyabrare: e(\/ﬁ— l)mla VgR.
1.267. v,=1,67 xMfc, v,=2,37 xM/c.
1268, AD=¢‘yM/R(l—ﬁ)=-0,70 xM/c, mie M u R — macca n paguyc Jlynsl
1.269. Av=(ﬁ—l)\/g—§=3,27 xM/c, rme R — paguyc 3emm.

1.270. u'=JgR/n =5,0 xM/c, tne R - pagnyc 3emmn.
1.271. Bocrniob3yeMci 3aKOHOM  COXpPaHEHMs BHEPIUHM B [OCTYNaTesbHO

ABUXKYHieiicd CHCTeMe OTCYeTa, CBA3AHHOM C LeHTpoM 3emin: mv§[2=ymM/R+
+mv?[2, e m — macca Tena, U — €ro cKOPOCTb BIaM OT 3eMJH, Macca KoTo-
poit M u pagmyc R. U BTOpOE yCiIoBHE: v+Vl=\/'2-Vl, e ¥; — cxopocrh 3emiH
Ha opbure, ﬁVl — CKOpOCTh, HeobxoamMas 4 Toro, 9Tobbl TeJO CMOINIO
nokuHyTs COJHEYHYI0 cHcTeMy. VICKIIOYMB W3 ITMX [BYX YpaBHEHMHt ¥, IOIyduM:

vy=y205+(VZ-1F V7 =17 mfc. 3necs wi=yMR, V{=yMcr, M, - wmacca

ConHua.
1272. 1=2bF,Ima=1,0 M.
. kmg _ - kg )=
1273. F_(hk)sm =13 H, a-l—+l—c(ctga 1)=12 m/P.
1274. I=|aA-bB|[JA?+B2.
1.275. a) b=(k+F[mg)l]2=30 mM; 6) kmg<F<(1-k)mg.
1.276. A=(l{2a-1)kmgll2.
1271, a) I=mi%[3; 6) I=(ml*[12)sin’c.
1278. I=m(a+b%)/3.
1279. I=ma?[6=4,0 r M,
1280. a) I=npbR*/2=28 r-M*; 6) I=3mR*/10.
1.281. I=ma?/2.
1282. I=mR?*/4.
1283. I =(L2; -Lx} )/{x; -x) =075 r-».
1284. a) 1,=13mR%*|24; 6) I,=3TmR?|72.
1285. I=2mR2(3.

liZ;f Bz=(ngz-FRl)/(I+mR,2), me ocb 2 HaripaBneHa 3a  UIOCKOCTD
puc. .

1287, a) @ =gt/R(1+M/|2m); 6) K=mg?t}[2(1+M[2m).
1.288. a=gmr?I.

1289. @ =/6Fsing/mi.

1290. F=mg/4.

1291 N=(2/n)mgl/I/mI?-1/12=12 H-m.

129 po—tmmle B m(medm,)
(m+m,+m/2)R" F, m,(m+4m,)
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1.293.

1.294.
1.295.
1.296.
1.297.
1.298.
1.299.
1.300.
1.301.
1.302.
1.303.

1.304.
1.305.

1.306.

my~km, A__(mz-kml)kmlgztz
m+my+mf2’ - m+2(m+m)
F,,=3mg(2; F,  =mgl4.
t=w R(1+k)[2k(1+k)g.
n,/n,=(tgd +k)/(tg® -k)=1,3.
t=3wR/4kg.
t=2Jkmg=1T7 c.
(w)=wy/3.
B=2mgx/RI(M+2m).
cosd =3g/2w?l; ecom mpasas uacte He Memee 1, To 9 =0.
® =y2g[1=6,0 pan/c; F=mgl,/1=25 H. :
a) M=(1/12)mw*sind, M,=Msind; 6) N=(1/24)mw?{*sin20.

v’ =wyl/yT+3m/M.

a) a=g

- 2
a) v’:Mv; 6) F:._M_—.
Im+4M 11 +4M]3m)*

a) v=(M[m)y2gl/3sin(e/2); 6) Ap=Mygl[6sin(a[2); B) x=21/3.

1307. a) @ =(1+2m/M)w,; 6) A=(1/2)mwsR*(1+2m/M).
1.308. =-2m,¢'[(2m +m,).
leo,+1 o Il
1309. a) @=-12 2, 5 4=-—L2__(0,- 0,)%.
I+1, 2(1,+ 1)

411 2110}
1310. a) M,-M, = - 12%. ) E -E,= 2%

L+ IL+1,
1311. @ =MNt/(I;+ mNa®t[2). Cm. puc. 10, me ©_ =2M[ma?.
1312. © =2y/2F1/3mR>. w‘L
1313. n=(ml/2n1) |R,F,- RF,|[|[FI+F}. Z—
1314. v=w R/2sind =3,0 M/c.
1.318. a=(5/7)gsina, k>(2/7)tga.
1316. K=(5/14)mg?t’sin’x =0,11 x]Ix.
1.317. v=y/3glsina=5,3 M/c.
1318. F_=Iw?[2s. 0 >
1319. v=/(10H+4h)g|7=28 M/c. Puc. 10
1320. a) P =2g/3R=5-10 pag/c?; 6) P= )

=2mg?t/3.
1321. a'=2(g-a,)/3, P=m(g-a,)/3.
1.322. a=gsina/(1+Ifmr?)=1,6 m/c*.
1323. F<3kmg/(2-3k).
1.324. a) ax=£(_?_uia_ﬂ).; 6) A:M
m(l+y) 2m(1+y)

1.325. a=4g/5
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1.326. a=g(m-M)[(M+m+I/R?).
F(3m,+2m,) o K F**(3m+2m,)
= —— e SRR L

s’

1.327. a)
m,(m,+m,) 2m (m +m,)
1.328. a,=F[(m +2m,]7), a,=2a]7.

1329. a) t=w,R/3kg; 6) A=-mwsR?[6.

1330. © =y/10g(R+7r)/1772.

1331 v,=ygR(7 cosa-4)/3.

1.332. N=Rmv*[55=20 MH M.

1.333. F=9J/2mi=9 H.

1334. a) s=n1/3; 6) K=2J%m.

1.335. @ =2y/gsing/l(cos?p +1/3).

1.336. a) @ =y(3g/20)(1-sina), B=(3g/4l)cosa; 6) sina=2/3, a=42°.
1337, v, =+3glfcost.

1.338. v.=2vf(4+n). [Ipn n=4 n n>4.

1.339. v=ygh/2.
1340. a) ' =mgli{lw=0,7 pap/c; 6) F=mow'lsin®d =10 MH. Dra cura Ha-
npassieHa B CTOPOHY, T POTUBONOJIOXHYIO HaK/IOHY BOJIYKa.

1341 @ =(g+a)l/nnR*=3+10? pagfc.

1342 o' =mlyg*+a’/iw =08 pangjc. Bexrop ®' cocrapafeT ¢ BEPTHKANLIO
yroa 0 =arctg(a/g)=17". i

1.343. F'=2mR*ww'/51=0,30 xH.

1344. F,, =amRe, w/IT=30 H.

1.345. N=2nnlv/R=6 kH M.

1346. F =2nnlv/Rt=14 kH. Ha rakylo BemnsuHy cuia faB/leHMA Ha
HapYXHblii peJbC BO3PACTET, a4 HA BHYTPEHHHH YMEHBLUINTCH.

1347. p=oEAT=022 I'Mla=2,2-10° at™, me ¢ — kosgduiueHT amHeiHOTO
pacluUMpeHns CTaJu.

1.348. a) p=o,Ar/r=2,0 MI1a=20 at™; G) p=20,Ar/r=4,0 MIla=40 at™.
3peck G, — npegei NMPOYHOCTH CTeKiIa.

1.349. n=,/2t1mlplﬂ:l=0,8~102 ob/c, rae 0, — mpepes NPOYHOCTH, P — MIOT-
HOCTh MEH.

1.350. n=/o,/p/27R=23 06/c, rae O, — npefesNPOYHOCTH, P — IIOTHOCTH
CBUHILA.

1351 x =y mgl2rd*E=25 cM.

1.352. ¢=F,[2ES.

1353, F=(1-r}/I*)ymw*l2, Al=pw?I3/3E, me p - naorHocts Mein.

1354. AV=(1-2p)FI[E=1,6 Mm%, tie p — kosdduuuent TlyaccoHa.

1355. a) Al=pgl*{2E; 6) AV/V=(1-2p)Al/l. 3neck p — TIOTHOCTS,
¢ — xoadpuumnenr Ilyaccona.

1.356. a) AV/V=-3(1-2u)p/E; 6) P=3(1-2p)/E.
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1.357. a) @ =IN/2nr’ArG; 6) ¢=2IN/nr*G.

1358. N=x(dy -d})G/321=0,5 xH M.

1359. P, =(n/2)r*Gew =17 xBr.

1360. N= ﬁm(r;—r‘)ﬂ(rf-rf).

1361. U=mEe*/2p =40 ]IX, me p — IUIOTHOCTb CTAIM.

1.362. a) U=(n/6)r*1p%?[E; 6) U=(2n/3)r2lE(Al[I)®. 3necs p — mnor-
HOCTH CTaJlM.

1.363. A=n?hs3E[61=80 Jx.

1.364. U=nr*G¢?/41=7 Ix.

1.365. u=Ge¢?r?[21%.

1.366. u=Pp2g2h?[2=23,5 xIx/M*, me P — cxuMaeMocTs.

1.367. p,>p,, v,<v,. IIn0oTHOCTL AMHHMI TOKA PacTET NpPH NEPEXOAE OT TOUKH
1 K Touke 2,

1368. Q=S5,5,[2gAh/(SI-57).
1369. Q=5,/2gAhpy/p.

4
1370. r=ry/|1+2gh/v}.

1371 V=1(n'*-1)/(n*-1)=51.
1372. h=hy[2=25 oM, 1, =h,.

1.373. A=p V3?2522, e p — IUIOTHOCTb BOABI.
1.374. a=-g/(n%-1), a=10"%g.
1.375. 1 =(S/s)y2h/g.
1.376. t=(h/3n)2R]g.
1.377. v=why2l/h-1.
1379. F=2pgSAh=0,50 H.
1.380. F=pgbl(2h-1)=5 H.
1.381. a) p=2pSRv; 6) F=2pSi?.
1.382. N=plQ?/nr?=0,7 H-M.
1.383. Cusia HampaBjieHa BNpaBo, F=pv:(Sl-S2)2/2Sl=l,3 kH.
1.384. a) IMapaGosoun spawenus: z=(w2/2g)r%, rae z — Bbicora oT nosepx-
HOCTH JKMIKOCTH Ha OCH COCyla, I' — paccTOsHMe OT och; 6) p=pi+pw?r?/2.
1.385. P=anw?R*/h=9 Br.
1.386. v=y,In(r/R,)/In(R /R,).
252
1.387. a) ®=M—£2- l---l); 6) N=4nno,
Ry-R} R} 1’
1.388. v=v,(1-r*/R?).
1389. a) Q=nv,R?/2; 6) K=xIR?pu}/6; 8) F=4nnluvy; 1) Ap=4nlv,/R2.
1.390. Q,=(h%/3n)pgsina.

2,2
R/R,
2 52
Rz‘Rl
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1.391. B nicBoM KoHlle TPyGKM AonojHHTenbHblk Hanop AA=5 cM coobwaer
KHHETHYECKYIO SHEPIMIO KUIKOCTH, BTeKaolilei B Tpyoky. M3 yciosus puv?f2=
=pgAh nomyaum v=y2gAh=1,0 M/c.

1.392. Uckomoe oTHoweHne pasHo exp(aAx)=5.

1.393. v,=u,1,p,n,/7,P,N,=5 MEM/C.

3
1.394. d=J18Ren2/(p—po)pog=5 MM, e po H P — IJIOTHOCTH MJIMLEPUHA
M CBHHUA.

1.395. t=-(pd?/18n)nn=0,20 c.
1.396. v=cyn(2-1)=0,10¢, rme ¢ — ckopocTs cBeTa.

1397. a) tga'=tga/y1-P%, me P=vfc; a'=49°; 6) l'=ayl-p+tgla-=
=38 M, I/1,=0,66.

1398. ,=1y/(1 - p%sin?0)/(1-B*)=1,08 M, me B=v/c.
1399. I;=Ax(t,-8,)/\/(,-1, - (Ax[c).

1400. v=c/(2-At/1)A2]t=0,6-10° m/c.

1401 Ij=cAt'\1-(At/Ar')? =45 M.

1.402. s=cAtF(7&W=5 M.

1.403. a) Afy=(lfo)1-(0/c)P= 1,4 Mxc; 6) I'=Iy1-(v/c) =042 mm.
1404. L= vAt/y1-(v/c)=17 .

1.408. I = /Ax Ax,=6,0 M. v=c\/1_Tx,/7&72=2,2-10‘ M/c.

1.406. v=(2L/Ar)[[1+(J,/cAt)*].

1.407. Yactuua, Aswrasllasics BHepeld, paciajach 103xe Ha Bpemsa Af=
=IB/c(1-P%) =20 Mmxc, e P=v/c.

1408. ) L=[x,-xy- v (t,~t)I1- (0[5 6) t,-t,=(1-yI-(0jc})lfv
nm ty-t,=(1+y1-(o/cl)lfv.
1409. 2) 1(B)=bfv, £(B')=(l/vWI-(v]cVs 6) t(A4)=(ly/)I-(v]cP,

t(A)=l]v.
1.410. C "rouku 3penus" K-uacos cm. puc. 11.

A v

———

g g % g g /(/

A ,

P

Puc. 11
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1411 2=(1-y1-p%)c/B, me B=V/c.

1412 Jins aToro HeoBxoauMo yGeAUThCS, 9TO N 4, >t n &' >1'.
1413. a) 13 Hc; 6) 40 M.

1414, v'=f(v,-V)P+ 05(1-V2[cD)[(1- v, V/cP).

1418, a) ds/dt=v,+v,=125¢; 6) v=(v;+v,)/(1+v,v,/c?)=091c.
1416, I1=1,(1-$*)/(1+p?), me B=v/c.

1417. v =‘/ vi+ v} - ( v, v,/c).
- A2\ 2
1418. 5=Af, vi-a-phe? . B=V/c.
(1-B(1-v?[c?)
1419. tgd’'=(y/1-psind )/(cos®-V/v), me P=Ve.
1.420. tg0=0'V/c2/1-(V/c).
1421. a) a'=a(1-p%)*?/(1-Bv/c); 6) a'=a(1-P?). 3pecy B=V]c.
1.422. BocnosnbayeMcst CBA3LI MEXAY YyckopeHHeM 4’ M yCKOpeHHEM @ B

P

cHcTeMe oTcdera, ceasauHoil ¢ 3emieii: a’=(1-1*/c¢?)¥2dv/dt. Ira dopmyna
npHBeeHa B pellleHMM TpeAbiflylileli 3afauM (MYHKT a)), Ime CAefyeT MOJOXHUTH

V=v. IlpouHTerpupoBas [aHHOe YypaBHeHHe (npu a’=const), noayuum U=

=a'tfy1+(a't/c)?. VckoMblil nyTb 1=(\/1 +(a't/c)?- l)czla’ =0,91 cseTosoro roaa;

(c

-v)e=(cla't)?/2=047%.

1.423. Umes B BHAy, uTo v=a'tfy1 +(a't/c)?, NOJIYIUM

y dt _C [ l at ]
.= = 3,51(06
o{ Ji+(atjey} ¢

1424. m [m=1/2n=70.

1425. v=cyn(Z+n)/(1+n)=06c¢.

142. (c-v)/c=1-1/{1+(mc/p)*=044%.

1427. v=(c/n)yn?-1=0,70¢c.

1.428. A=042mc? smecto 0,14mc?.

1.429. v=¢3/4=2,610® m/c.

1.430. Mipn n <1 ornomienne K/mc?<dn[3=0,013,
1431. p=yK(K+2mc*)/c=1,09 I3B/c, rie ¢ — CKOpOCTH CBETa.
1432. v=2pK/(p*+K?*/c?)=0,87c.

1433, F=(Ilec)/K(K+2mc?), P=KlI]e.

1434. AE/m=(1/{T-(v/c)*~1)c?=3,6-10" Ix/xr.
1435. v=c/\1+(mc/F1¥, s=({1+(Fefmc¥-1)mc?(F.

1436. F=mc?/a.
1437. a) B nByx caysaax, xorma Filv n Fuiv; 6) F, maN -p2,

F,=ma/(1-$?P2, me B=v/c.

2
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1.439. e'=e(1-P)/(1+B), me B=V/c, V=3¢/S.

1441, v=cy1-(2m/M)3. \

1442 a) B=2mc?(/T+K/2mc® -1)=777 MsB; 6) p=/mK]2 =940 MsB/c,
rae ¢ — CKOPOCTh CBETa.

1443, M=2m(K +2mc?)]c, V=cyK|(K+2mc?).

1444. K'=2K(K+2mc?)[mc?=143-10° I'sB.

2 2
1.445. Elw=[mo +my - (m2+m3)2}c7'/2m°. Yacrrua m; Gyger uMeTk
HauboJBLIYI0 SHEPTMIO B TOM CJydae, KOrna Heprus CHCTEMbl NBYX JPYTMX 4YacTHLL
(m, n m3) OyneT HauMeHbileHd, T.6. KOITIa OHM [ABHXKYTCA Kak eAHHOe LleJoe.

1.446. u/c=[l—(mlmo)2"/°l/[l+(m/m°)2"/‘]. BocnonbioBarhes 3aKOHOM
coxpaHeHMs MMIlyJbca (nogobHo peilennio 3agadn  1.136) M penaTHBHCTCKOR
copMyJioii npeobpasoBaHNs CKOPOCTH.

2.1. OtHowenne F, /F_ passo coOTBETCTBEHHO 4102 u 1-10% ¢/m=0,86x

x107® Kunfer.
2.2, q,,2=l‘/4uzoF(l + 1+Fo/F)=+1,20 m -0,133 MmxKn wumm Te xke 3Haye-
HHUA, HO C NMPOTHBONOJIOKHLIMU 3HaKaMH.

23. 4=~ (a; V@) > 1= (@ @)/ (2 * V2a)-

24. q=lf321ceomgsin3¢ /‘\/9 -12sin? ¢ = 0,50 MK,

25. dg/dt=1,5v [Zme,mgd = 0,40 nKn/c.

26. a =y/3¢%/20me mi%=13 M/,

27. AF=qq,/8n%,R*=50 H.

28. B=2,7i-3,6j, E=4,5 xB/u.

29. E=ql/{2me (I12+x%)*?=9 xB/m.

210. E=3g/4ne,i?=1,0 xB/m.

211. E=q/2%%,R?=0,10 xB/uM.

212 E=ql/4nzo(R2+lz)3/2. Hpu I>>R E:q/41teolz, KaK [II1 TOYEYHOro
sapama. E,. =q/6/3ne,R? npn I=R/{2.

213. E=A[4neyR.

214. E=o/4e,= 1,7 xB/Mm.

2.15. E=ol/2som.

2.16. E=qi[4neyR.

217. a) E=A,/42,R; 6) E=A,R*[4e,(x*+R*)?, npu x>>R E=pjdneyx’,
e p=ﬂR210.

218. a) E=g/4ne,rf/r?+a%; 6) E=g/4ney(r*~a?). B oSomx ciysasx npu

r>>a panpsokeHHocts E = q/41wor2.

219. E =Aﬁl4nzoy. Bektop E Hanpasnes noa yrmioM 45° K HHTH.
220. a) E=1y2/4neyR; 6) E=0.
221. E=-ar/3e,.

356



222. B=-ko,/3¢,, ne k ~ opT ocn Z, oT KOTOpOH oTcuuTbiBaeTcs yroa 0.
Kak BuAHO, Moje BHYTpH AaHHOH cdepbl ORHOPORHO.

223. B=-aR?/6e,.

224. E = a(x*-a*)[2¢,, E=|E|.

228. E -llueol=40 xB/M.

226. F=2%2¢,.

221. E=0,/2¢,, nanpaBjieHue BEKTOpA E cooTBETCTBYeT yry € =T.

2.28. a) F=0q/6¢g,; 6) F=0212/2z

229. g=4negyaR.

230. p=4e,ar.

231. a) E(r<R)=pyr(1-3r/4R)/32,, E(r2R)= poR3/12e°r ; 6) Eup
=poR/9¢, npu 7,=2R/3.

232. ¢=2nR%*a, E=a/2¢,.

233. B=ap/3e,.

234. E=ap/32,.

235, uw=q/‘/6nzoma.

236. Ag=(1-1/y1+(/R))q/2me,R=12 XB.

237. ¢, - @,=(A/2mey)lnm =5 xB.

238. A =(1-1/{1+(I/R)?) g'q/4me,R =0,10 JIx.

239. ¢ =(/T7(RID? -1)olf2e,, E={1-1)JT+(RIIF)oj2¢,. Tipu 1~0
notenuuan @ = 0R/2e,, E=o0/2¢;; mnpu >R mnorenuman p=qldne,l,
E=gldne,l?, me q=onR>.

2.40. ¢ =0R/2¢g,.

241. ¢ =oR/x¢e,.

J
Xﬁ

\S

/

N\

)

) ZA\

a

D

Puc. 12

357



Ey

242 a) 9,=3q/8ne,R; 6) =g,(1-r}/3R?), r<R.
2.43. B = -a, T.e. noie OHOPORHOE.
244. a) B=-2a(xi-yj); 6) B=-a(yi+xj). 3nece i u j — oprel oceii x
H y. Cm. puc. 12, coorsercrsytommii cayeaio a>0.

2.45.
2.46.

E,=-a(y-62)//10=-60a.

E={E?+ E} = (p/4ne,r®) 1 +3cos,

e E, - pagnampuas, a

— NeprneHAMKYJspHas K Heil cocrasiswoiiue Bekropa B.

2.47.

R =\pline,E,.

248. p=(Al[2ne r)cosd, E=Alf2me .

2.49.
2.50.

251 o

p =al’/6.
a) p=2qa[x; 6) E=gqa[nle,r’.

_ql x _ ql R*-2x?

rme E_ - npoexuns

dne, (RT+x2PR° * dmeq (RP+ 2]

X

pektopa B na och X. I'padmku armx 3aBucumocrteil nokasaHbt Ha puc. 13. Ilpn
[x[>> R notenuman ¢ =qlfdnex? u E =qlf2ne.x’.
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2.59.
2.60.
2.61.
2.62.
2.63.
2.64.
2.65.
2.66.
2.67.

2.68.

2.69.
2.70.

CHT.

2.52. A=pE,, or E, ne 3asu- |

253. a) Cuna F=0; 6) F=

= -Ap[2reyr?; §) F=Ap/2neyr?.

2.54. F=3p2/21teol‘=2,lx

"x10"6 H.

2.55. a) @=-axy+const;

6) ¢=ay(y*3-x?)+const; B) ¢=

Puc. 13 =-y(ax + bz) + const.

. p=2¢e,Ap/d?, E=pd]e,
. p=-6¢g,a.

q =4lﬁeo—xx.

I=je[16n¢e,E = 6,0 MxM.
A=g*16%eyl=0,15 Ix.

F=(2y2 - 1)¢*/8ne,l2.
F=(2y2-1)¢*4ne l?=8 H.
F=(2y2-1)¢*32ney12=33 H.
F=3p%32me i*.

a=-qlf2n 12+ r2)2,

a) F,=)*4neyl; 6) o=Aln(l®+x?).
a) ¢=1/2xn]; ©6) 0(')=l[2ﬂm.

o =ql/2n (I12+ R*)*? =70 sKap?.
¢=ql/4ne ]l =15 xB.

2.56. p=6g,ax.



27. @=gq/dne,/R2+1>=0,18 xB.
2.72. 9 =(1/r-1/R +1/R,)q/4ne,=1,0 xB.
273, gy= ~a,bla; ¢=__¢_1,_x{(1/r 1/a) mpm asr<b,
4re (1-b/a)/r mpm rxb.
274. a) E,,=A¢|d, E,=E,=E,[2; 6) |o|=c,=¢,A¢/2d, 0,=|0,|=
=3e,Ap/2d.
2.75. Ag=ql/d.

276. q,= ~q(I-x){l, q,=-qx[l. ¥ x a 3 a v n e. Ecim sapan ¢ MblcieHHO
*pazMaszars” MO MJIOCKOCTH, MpOXO[slled depe3 ITOT 3apal M napajule/ibHoi

IIPOBOAAIIIAM INVIOCKOCTAM, TO 3apaibl ql n q2 He M3MeHATcA. M3MEHMTCA TOJBKO
HX pacnpeicjicHue, U 3JIEKTPHYECKOE 110J€ cTaHeT NMPOCThIM A pacyera.

2.77. dF|dS=0?|2¢,=0,12 kH*.

2.78. F=q%/32ne,R*=0,5 xH.

2.79. F=nR2a}/4e,.

2.80. W=Pe,E2/2=pE[2.

2.81. F=3pp?*/anle ]’

2.82. a) x,= R/\2; 6) %,=0,29R (orranxmpauue), X, = L,IR (nputsxenne). Cum.
puc. 14. .

2.83. P=q(e-1)r/dner®, ¢ £

=-q(e-1)/e. z
2.84. 0'=q(e,-2,)/4rne 2,02, ‘
2.86. 3apan ¢ = -q(2-1)Je= () = = Z2 £
=-2,0 MEKor; qlnm=q(t-l)/£= ! 0\1./
=2,0 mxKux. '
2.87. Betmuuna p'=-p(e-1)/e=
- -30 /M3 Puc. 14
2.88. Cm. a) puc. 15, 6) puc. 16.
}
¢ ?
|
£ | !
I £ |
! !
| | I ‘
0 «a b r 0 a b r
Puc. 15 Puc. 16

289. E = (Eyfe)/co? e, + e’sin’e, =52 BfM; tga=etga, orciona a=74°

o'=ey(1-1/e) E,cos ay= 64 mKn/m>.
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2.90. cosd =0o/e,(1-2)E, a<0.
291. a) fBdS =21 nR2E,cos0; 6) $Ddr=-ey(e -1)IEsind.
g

2.92. a) E(I<d) = pl/ee,, E(I>d) = pd]e,; @(lsd) = -p12/2uo, e(lzd)=
= -(dj2e +1-d)pd/e,. Cm. puc. 17, rne p>0.
6) o'=pd(e-1)/e, p'=-p(e-1)/e.

Er X P
]
-a_ 0 lg
£ 71
| 1
g R r
Puc. 17 Puc. 18

293. a) E(r<R)=pr/3e,e, E(r>R)=pR%3e,r?;

6) p'=-p(e-1)/e, o'=pR(e-1)/3e. Cm. puc. 18.

2.94. B=-Pd[4e,R.

2.95. B=-P(1-x%/d*)[e;, U=4Pyd|3e,.

296. a) E =2¢Ej(e+1), E,=2E/(e+1), D,=D,=2¢2e,E [(e+1);

6) E,=E,, E,=Ej/e, D =D,=¢.E,

291. a) E,=E,=E,, D, =¢,E,, D,=2¢D; 6) E=E,=2E)/(e+1), D=
=2¢,E [(e+1), D,=¢D,.

2.98. E=gq/2ne (e +1)r2.

2.99. o/, =(e-1)e,E =35 BKn/M?, ¢'=nR*(e-1)e,E =10 nKn.

2.100. a) o'=-ql(e-1)/2nr3(e+1); 6) ¢ =—-q(e-1)/(e+1).

2.101. F=q%(e —l)/l61tsolz(e +1).

2102. D =g/2n(1+e)r? B Bakyyme, D = eq/2n (1 +2)r? B quanekTpHKE; BCioay
E=g[2ne(1+e)r?, @=q[2ne (1+2)r.

2.103. o'=ql(e-1)/2nr3e(e+1); o'~0 mpn I ~0.

2.104. o'=ql(e-1)/2rre.

2.105. B, =Ph/e,d (8 sasope), B,= -(1-h/d)P/e,, D, =D,=Ph/d.

2.106. p’'=-2a, T.e. OT T He 3aBHMCHT.

2.107. a) B=-P/3¢,.

2.108. E=3E /(e +2), P=3¢ B (e-1)/(2+2).

2109. p=pse/(e-1)=1,6 rfeM®, tie & u Po — AMINEKTpUYECKasd MPOHULae-
MOCTH U IUVIOTHOCTH KEpPOCHHA.

2110. F=q?V(e-1)[8nlee,r’.
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2111. C=4neeR,/(1+(e-1)R/R) =19 nP.

2.112. YMmensumaace B (e +1)/2=2,0 pasa; ¢g=CU(e-1)/2(e+1) = 1,0 BKn.
2.113. a) C=¢,5/(d,/2,+d,]e,); 6) o'=e,U(e,-¢,)/(e,d,+2,d).

2.114. a) C=¢,(2,-¢,)S/dIn(e,/e,); 6) p'=-q(e,-¢,)/dSe>.

2115. a) C=4neeab/(b-a); 6) C=4ns,a/In(b/a).

2.116. a) C=2neel/In(b/a); 6) C=2ne la/(b-a).

2.117. C=2ney(l+e)ab/(b-a).

2.118. C, = ne,/In(b/a)=7,1 n®/Mm.

2.119. C =2ney/In(2b/a).

2.120. C=2nesea. ¥ k a 3 a H u e [pu b>>a moxHO cuuTarh, 4TO 3apAabl
paciipefie/ieHbl N0 MOBEPXHOCTHM LIAPUKOB MPAKTUYECKM PABHOMEPHO.

2.121. C =4nsgia.

2122. 2) Cogy=C,+Cy+Cy; 6) Cpp=C.

2.123, a) C=2¢,8/3d=0,13 nd; 6) C =32,8/2d =029 md.

2.124. Us U (1+C,/C,)=9 xB.

2125. U=&J(1+3n+4%)=10 B.

2.126. C = C(\/g - l)/2. Tak kak uenb GeckoHe4yHa, BCe 3BEHbA, HaYMHAs CO
BTOPOIO, MOXKHO 3aMeHUTb eMKocTblo C, paBHOW MCKOMOIi.

2.127. U,=¢q/C,=10 B, U,=¢/C,=5B, e 3apan q=(@,~¢z+
+&)C,C/(C,+C).

2.128. Hanpasnennie B B koHpfeHcaTopax coBmajaeT ¢ HampaBleHHeM oGxofa
KOHTYpa mo d4acopoii crpeaxe. U =(&-&)/(1+C/C,)=3,0B, U,=(&-
-&)/(1+C,/C))=2,0B.

2129. a) @,-¢5=&(C,C;-C,CH/(C,+C)(C;+Cp; 6) 9,-¢,=(&C,-~
- & CDIC+ G+ Cy).

2.130. ¢ = U/(1/C,+1/C,+1/C,) = 0,06 MKur.

2.131. ¢,= &C,, q,=-&C,C,/(C,+C,).

2132. ¢, = &C,(C,-C))/(C,+C,)=-24 MmxKn, ¢,=&(C,-C,)=+60 MmxK.

2133. Cp, =2C,C,+ C(Cy + CPJ(C + C,+ 2C,).

2134. v, =e/\2ne ma=2.25"10° mfc.

2135. W,=(y2+4)q%/anega, Wo=(/2-4)q%4neqa, W,=-y2q*/4xe,a.

2136. W =(/T+(I/RY - 1)g,qR/2me, I2.

2137. a) W, =~q%8reyl; 6) W, =q%/16me,l.

2138. A =2¢E%Sd = 30 MxIIx.

2139. AW =-U2C,C,/2(C, +C,) = -0,03 MIIx. :

2.140. a) Q = S’ZCCOI(ZC +Co); 6) Q= Cg’§/2, OT & He 3aBMCHT.

2141 W =W, + W,+ W,,=(q{/2R, + 4;12R, + q,q,/ R,) [ 4mz,.

2.142. a) W=3¢%/20n¢eyR; 6) W, /W,=1/5.

2.143. W=(1/a-1/b)q*/8ne,e =27 Mlx.
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2144. W=g*/32n¢e,a.

2.145. A =(1/R, - 1/R,))q*/8xe,.

2.146. A =q(q,+q/2)(1/R, - 1/R,))[4re,=18 Ix.

2147. F, = 0*/2¢,.

2.148. A =(1/a - 1/b)q?/8=ne,.

2149, a) A =q%(x,-x,)[2¢,S; 6) A =2,SU(x,-x)[2x,x,.

2150. a) A=CU%nJ2(1-9)%=15 MIx; 6) 4=CU%ne(e-1)/2[e-n(e-
~-1)F=0,8 MlIx.

2.151. Ap =g,e(e -1)U%/2d?=7 kIla = 0,07 ar™.

2152. h=(e-1)0*[2¢,2pg.

2.153. F=mRe,(e-1) Ud.

2.154. N=eo(t—1)R2U2/4d, OT yria @ He 3aBHCHT.

2.155. I=2ng,aEv=0,5 MEA.

2.156. I=2ng (e ~1)rvU/d =0,11 MEA.

2.157. a) 5R/6; 6) TR/12; B) 3R/4.

2.158. R =R(/3-1).

2.159. R=(1 +m)l€llz=6 OM. V xa3amnune Ilockonsky lens
6eckoHeuHa, BCe 3BEHbA, HAYMHAs CO BTOPOIO, MOTYT ObITb 3aMEHEHbI COMPOTHBJIE-
HHMEeM, PaBHbIM HCKOMOMY colipoTusiaenuio R.

2.160. ITofkmoynM MbicjieHHO k TodkaM A u B nanpaxenne U. Torga
U=IR=IR,, rac I — rTox B mopBopamux nposomax, I, — TOK B MPOBOMHHKE
AB. Tox I, MOXHO NpefcTaBUTL KaK cyMMY ABYX TokoB. Ecmu 6bi Tox I "BTekan”
B TOYKy A M pacTekaics Mo CeTKe HA GECKOHEIHOCTh, TO 1O NPoBojHuKy AB — u3
cumMerpun — wen 1ok If/4. Aunanormuso, ecqim 661 Tok I moctynan B cerky us
GecKOHEYHOCT W "BbiTekan" M3 Toukw B, To no nposopHuky AB men Toxe TOK
I/4. Cymma srux Tokos I =I/2. Tosromy R=R[2.

2161. R=(p/2nl)In(b/a).

2162. R=p(b-a)/4nxab. Mipu b ~o0 R=p/4na.

2.163. p=4nArab/(b-a)Clnn.

2164. R=p[2ma.

2.165. a) j=2alUfpr3®;, 6) R=p/4na.

2.166. a) j=1U[2pr*in(l{a); 6) R,=(p/m)In(l/a).

2.167. I=UC/peey,=1,5 MEA.

2.168. RC =pee,.

2.169. 0 =D, =Dcosa, j=(D/peey)sina.

2170. I=US(90,-0,)/dIn(0,/0,)=5 BA.

2172. g =¢4(py-p )= -15 aKum.

2173. o =¢yjafo,=2,0 MKupe.

2174. 0=t U(2,p,-2,p,)/(pyd,*+p,d,); 6=0 npu £,p,=2,p,.

2175, q = e l(e,p,-2,p,).
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2.176. a) R, =2a/ra*; 6) E=2al/xa*.
2.177. t=-RCin(1 - U/U,) = 0,6 mxc.
2178. p=t/eeln2 =14 102 Om-m.
2179. I=(&[R)(n-1)e "EC,

2.180. U=&/(n+1)=2,0 B.

2181. ¢,-9,=(&-Z)R,/(R+R)) - & =-4 B.

2182. R=R,-R,, A¢=0 y ncroyuuka Toka ¢ comporusnennem R,.
2183. a) I=a; 6) ¢,~¢;=0.

2184. I'= (a/2RY({T+4RU,ja?- 1] .

2.185. R=5 OM. Jlyra ewme Gyner roperb, korna npaman U=U;—RI crauer
KacaTeJbHONH K kpuBoil rpadmka Ha puc. 240.

2.186. @,~¢5=(Z,-&)R /(R +R)=-05 B.

2187. I, = &R,/(RR, +R R,+ R, R) =12 A, =1, R,/R,=08 A.

2.188. U = U Rx/(RlI+Ry(I-x)x/1), U(R>R,) = Uyx/L.

2.189. &=(&R,+ £R)/(R,+R,), R=RRJ/(R +R).

2.190. I=(R, & -R,&)/(RR,+ R R,+R,R) =002 A; mnanpasnense TOKa —
creBa HanpaBo (cM. puc. 2.44).

_R(5-8)+R(5+ &)

2191 a) [, RE+RR ‘RE, =006 A;6) ¢,-95=& -1, R =09 B.
2.192. l=w. Ot R, ue 3aBucHT.
N aR ) R R
2193. @, - @pg= 2 R‘R2+R2R31+I;3R .
2.19. I, = Ko~ 9) :R’(‘P‘_ o) =ol,2 A.
R R+ RyR,+ R, R,

2195. I=U(R,-R,)/2RR,=1,0 A. Tok Teuet or I x 2.

2.196. R, ,=R,(R,+3R)/(R +3R;))=70 OMm.

2.197. U=(1-¢*X)g)2,

2.198. a) Q =4¢*R/3At=20 xlix; 6) Q=In2:q2R/2At=0,13 MIIx.

2.199. R=3R,.

2201. Q=1(Z-U)=0,6 Br, P=-UI=-20 Br.

2202. I=U/2R, P, =U?/4R, n=1/2.

2203. P=UI=S5 Br, tne I u U — 3nayeHus TOKA M HaNpmKEHHA B TOUKE
nepecedenns npavoit I=&/R,- U(R+R)/RR, c kpusoii rpapuxa (cM. puc. 2.53).

2204. R =R R,/(R,+R)) =12 Om.

2205. R=RRJ(R*Ry), Quus=(ER,+ R VAR R (R + Ry).

2206. Q =CZ2R,/2(R,+R,) =60 MIx.

2207. a) AW=-CUq/2(1-9)=-0,15 MIx; 6) A4 =CU*qf2(1-1)=
=0,15 MIIx.

2208. AW =-(e-1)CU%2=-0,5 MlIx, A=(2-1)CU%/2 =05 M]Ix.
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2.209.
2.210.
2211
2.212.

2.213.
2.214.
2.215.

h=ey(e- I)Uz/Zpgdz, fie P — TNAOTHOCTHL BOARL

a) ¢ =gexp(~t/2ep); 6) Q=(1/a-1/b)gy/8rese.

a) g=g,(1 -¢™R€)=0,18 MKn; 6) Q=(1-e2C)gl/2C =82 MlIx.
a) I=(U)/R)e2; 6) Q=CU /4.

e/m=lor/qR =1,8-10" Ku/rr.

p=Ilim/e =0,40 MxH c.
a) t=enlS{I=3 Mc =35 cyr; 6) F=enlpl=10 MH, r1e p — yreas-

HO€ CONpPOTUBJICHHUE.

2.216.
2.217.
2.218.
2.219.
2.220.
2.221.
2.222.
2.223.
2.224.
2.225.
2.226.

2.227.
2.228.

2.229.
2.230.
2.231.
2.232.

2.233.

2.234.

2.235.
2.236.

2.237.

E=(I[2ne,r)ym[2¢U =032 xB/m, A@=rE[2=0,80 B.
a) p(x)=-(4/9)2qax72%; 6) j=(4/9)esa**Ze[m.
n=Idfe(us +uy)US =2,3-10° em3.
Uy= mOIZIZUo. ‘
a) fy=I,/eV=6:10° cMP-c™l; 6) n=i[r=6-10" cm 3,
t=(n-1)/\/ri; =13 Mmc.
t=enU/erd*=4,6 cyr.
I=evge™.
j=(e™-1)en/a.
B =g,y vEsina =3,0 oTu.
a) B=p,l/2R =63 MxTx; 6) B =p R2Ij2(R?+x?) =23 MxTx.
B =2p,I/4R =20 MxTu.
B =(pol/4nr)in(1 +2x).
B =npyItg(n/n)/2nR. Hpn n=eco B=p,Ij2R.
B =4y I{ndsing = 0,10 MTx.
B=(n-¢+tg¢)p,I/2nR =28 mxTn.
a) B:.pL] 2_1:_—2. +.‘£); 6) B=ﬂ£(_3£+.£)‘
4 a b 4n {2a b
B= poh1/41:2Rr, Ile ' — paccTofiHHe OT NpPOPesH.

B = p,I/n?R =28 mxTn.

a) B=pynl/4nR; 6) B=(1+3n/2)p,I/4nR; B) B =(2+n)p,I/4xR.
a) B =(p,/4n)21/a; 6) B =(p,/4n)4l/a.

B =y2p,I[4xl =20 MxTx.

2238. B = (1 +y2)p,l/21; B,=(1-y2)p,1/21.
2239.a) B=y4+np IJanR=30 MgTx; 6) B=y2+2zn+n’ pol/4n R =
=34 mxTua.

2.240.
2.241.
2.242.
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a) B=p,if2; 6) B=y,i mexuy niockoeramu u B=0 sue.
B(xgd) = p,jx, B(x3d)=p,jd.



2243. B nonynpocTpaHCTBe, Ile HaXOMMTCA NpaMoii nposog, B =p,l/2nr,
r — paccrosHMe oT mposoja. B apyrom B =0.

2244. B =(p,l12xr)1g(0/2).

2.245. JtoT MHTerpan paBen H,l.

2246. B(r<R) = pyljrl/2, B(r2R) = p,[jr1R*/2r2.

2241. B =1,[j1]/2, T.e. none B nonocrn omHopopmoe.

2.248. j(r) = (bl pg)(1 +a)yre~t,

2249. B = pynIfy/1 + (2R/IP.

2.250. B = ponl(l -x[yx%+ Rz)/Z, rae x>0 BHe conexomaa n X<0 BHyTpH
coneHoupaa, cM. puc. 19.

2251. B(r<R) =1 - (h/2xR)? Bol/h =0,12 MTx, B(r>R) = p,l[2xr.

2252. n=N/n=08"10%.

2.253. ¢“= pol/dw =1,0 MxB6/M.

2.254. ®=0,/2 =p,nlS]2, e 1,0t
®, - norok Bekropa B ckeoab mone-

PEYHOE cevyeHMe COJIEHOMAa BRAAN OT ' 08
€ro TOpLOB.

2.258. ® =(po/2x)INhInn =
=8 MxB6.

2256 p, =2n R*B/p =30 MA M.

2.257. p, = NId*/2=0,5 A-M%.

2.258. a) B=p,INIn(b/a)j2(b- —F+ y
-a) =7 MxTn; 6) p_=nIN(a*+ab +
+b%)/3 =15 MA M2,

2259. ©'=qB[2m.

2.260. a) B = powR/2; 6) pm=1roo>R‘/4.

2.261. B=2p 0wR/3 =29 nTu.

2262. p_=qwR?(5, p /M =q/2m.

2.263. B=0.

2.264. F_[F,= poeov* = (v[c)*=1,00-10"°.

2265. a) F, = p,I?/4R =020 mH/M; 6) F,, = pol2/ w1 =0,13 MHM.

2266. (F )= pol’/4na.

2.267. B=nd%c, /4RI =8 KT, me G, — mpeaei MPOYHOCTU MELH.

2268. F=nl|®,-®,|.

2269. F = npon212R212 =12 MH.

2.270. B=(2pgS/Dtgd =10 MTx, rme p — MIOTHOCTL MEAM.

221. a) N =(po/n)II(b~-a); 6) N=(py/n)l(b-a)sing.

22712. B=Amgl|NIS =04 Tx.

2273. a) F=2p,JI/n(49?-1) =040 MxH; 6) A=(p,ally/n)ln[(2n+
+1)/(2n - 1)] = 0,10 MxJIx.

B8/8,

T
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2274. A, = -(po/27)PInn = -5,0 MeJlx/M.

2275, R= ,/mlnnln =0,36 xOM.

2276. F, = poI*/%*R = 0,5 MH/M.

2277. F, = p,I%1l[2n(a®-b?).

2278. F, =(poly1,/2nb)In(1 + b/a).

2279. F, =B%[2,. :

2.280. Bo Bcex Tpex cayyasx I"m=(lil2 ~Bzz )/2},1.0. Cuna peiicteyer Bnpaso. Tok
B AMcre (NPOBOAfLIEH NJIOCKOCTH) HaNpPaBJEH 33 4epTeX.

2281. Ap=IB/a=0,5 xlla.

2282. p = p,I2/87*R*= 16 MIla.

2.283. p = ponll[2 =1,0 xlla.

2284, Inp= 2F,,/ponR=14 RA.

2285. P=v’B%d*R/(R+pd|S¥; npn R=pd[S wmowmsocrs P=P, =
= v®B%dS[4p.

2286. U= p,I%/4n*R%ne =2 1B,

2287. n=jB[eE =2,5-10"® M3, nowrn 1:1.

2.288. u,=1/nB=32-10" M?/(B-c).

2289. a) F=0; 6) F=yp,lp, /2nr?, FI1B; 8) F=p,Ip [2rr?, Fltr.

2290. F =3p,R%Ip, x[2(R?+x2)*2,

2291 F =3p,p, Py, /2714 =9 HH.

2292. I'=2Bx*/u ,R*=05 xA.

2293. B’ =Bycos’a +plsin’e.

2294. 2) §HdS = t;l nR*Bcost; 6) §Bdr=(1-p)Blsind.
(1]

2295. a) I'  =xI; 6) I' 4=xI; B NIPOTHBONONOKHEIE CTOPOHBL
2296. a) J =(aB,/p,)r?; 6) j'=(2aB,/py)r.
2.2

97. Cm. puc. 20.
B 2298. B =pop 0/ (p+py)mr.
2299. B=2Byp/(1 +p).
H 2300. B=3B,p/(2 +p).

2.301. a) B=0 Bciogy, BHe miIacTHHbI
H=0, puyrpn H=-J; 6) B =0 BHe naac-
ThHel, BHyTpH H=0, B=p,J.

0 z 2.302. H =NI/1=6 xA/m.

2.303. H=bB[p,xd =0,10 xAjM.

2.304. B=poJ [(1+bJ [2naH,) =
-=1,0 Ta.

2.305. Tipn b<<R p=2nRB[(u,NI-bB)=37-10°.
" 2.306. H=0,06 xA/M, Boars = 1,0+ 104,

Puc. 20
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2.307. U3 TeopeMbl 0 UMpKyisumu Bekropa H mosysnm:
B =p NIfb-(p,xd/b)H = 1,51 - 0,986 H (xAfm).

Kpome Toro, Mexay B u H wumeercs 3aBucHMOCTh, Tpadmk KOTOpOH cM. Ha

puc. 2.89. Uckombie 3HaueHns H u B [o/DKHBI YHOBJCTBOPATH OJHOBPEMEHHO
of6ouM ypaBHeHUsAM. PeluMB 3Ty CHUCTeMy YypaBHeHHHi rpadMYecKH, MNOIYyIHM:

H =026 XA/M, B=125Tn u p=B/mH=4-10°.
2.308. F = xSB?/2p,.
2309. a) x, = 1//4a; 6) x=p,F, . vela/VBy=36-10"*.
2310. A = xVB?[2y,.
2311 F, = poxn212/2, 9Ta CH/IAa HanpaBjieHa BBEPX.
2312. B =(p,I[2a)[1 - (1 +412/a%)3?].
2313. a) i=hl/nr?; 6) F,=p,0%/nh.
2314. &=(n/2)a’Bosinot.
2315. a) &=2Buvyy/k; 6) &=By/8ajk.
2.316. a) A¢=w’a’m/2¢=3,08B; 6) A¢=wBa%/2=20 MB. 3nece m u
€ — Macca m 3apaa JIEKTpoHa.
2.317. &=pylvi[2nr.

2318. &= la’v/2nx(x+a).

2.319. v=mgR/B?I%.

2.320. a=g/(1 +1*BXCIm).

2321 {P)=(rwa?B)*/8R.

2322. N(t) = (@S2B%/R)sin* wt.

2.323. B=qR/2NS§S =0,5 Tn.

2.324. g =(pyal/2nR)In[(b+a)/(b-a)], Te. ot L ne sasucur.
2.325. a) I=(p,l,v/2xR)In(b/a); 6) F=(pyl,/2n) In*(b/a)-v/R.
2.326. a) s = y;mR[I*B?; 6) Q=mu}/2.

2.327. v=(1 -¢ /™) F/a, e «=1*B?/R.

2328. I = 0 By(a-b)[4p=05 A.

2329. & _=rna’NwB/3.

2330. Z=3alBt?/2 =12 MB.

2.331. &=B NSwcos2wt.

2.332. E(r<a) = pynir(2, E(r>a) = ponia?|2r.

2.333. I= ponSdi/4p =0,2 A, me p — ynespHOe compoTHBIEHNE MefH.
2.334. @ =-(g/2m)B(¢).

2.335. Q =a7®/3R.

2.336. I=(b%-a*)ph/4p.

2.337. 1= JAnl Lip, = 100 M.
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2.338. L =(p,/4x)mR/lpp,, tne p m p, — yneibHOE CONMPOTHBIEHME M
TIOTHOCTb MeNN.

2339. t=-~(L/R)In(1-n) =15 c.

2.340. t =(p,/4n)m/lpp,=0,7 MC, rHe p — yAc/NbHOE  COMpOTHBJEHHE,
Po — MJIOTHOCTb MefH.

2341 L, = (ppof/2n)Inn =026 mela/m.

2342. L=(p,/2x)pN2aln(1 +a/b).

2.343. L, = poh/b =25 mTE/m.

2344. L, = (po/m)Inn. Tounoe snavenue L= (po/4m)(1 +4Inq).

2345. I=ma’BjL=15 A.

2.346. a) I=ra’B/L; 6) A =n%a*B*[2L.

2.347. I=(1+n)I,=2 A.

2.348. I=[1+(n-1)e""*1 &R,

2349, I=(1 -e "Ry &R,

2.350. I,=&L,/R(L,+ L), I,=&L[R(L, +L,).

2351 Ly, = popmyn,S.

2352 L,=(pob/2n)In(1 +afl).

2.353. L,=(ppAN/2x)In(b/a).

2.354. L, = (u,/27)N,N,(b-a)In(b/a).

2.355. a) L, =p,ma?/2b; 6) &, =p,ma’l[2b.

2.356. L,=LJ3.

2.357. @ =(po/2n)alln(1+a/b).

2.358. B= p°a21/4r3. Bocnosbcsateest TeM, uto L, =L,,.

2.359. p,=2aRq/p,N.

2360. L, = pymat/23,

2.361. I,=-[1-exp(-tR/L,)]aL,/R.

2.362. Q=L&?/2R*(1 +R/R) =3 mx]Ix.

2.363. W, = pp,l*/16n.

2364. W=N®1/2=0,5 Ix.

2.365. W=BH=n?a’b=2,0 Ix, rne H=NI[2nb.

2366. a) W /W, =~pb/xd=3,0; 6) L=p,SN2/(b+nd/p)=0,15Tx.

2.367. L, =[1/4 +In(b/a)]puyf2x. 3necv HeobXoMMMO  BOCHOJBLIOBATLCA
onpeaeteHueM L depes IHepzuio MarHMUTHOIO MOJA.

2.368. W, = p,A%w?a?/8n.

2.369. E = B\[eqpy=3-10° B/m.

2.370. w,[w,=g,p,0%at/12=1,1-107%5,

2372 a) Ly, =2L; 6) Lo =L[2.

2373 L =4L.

2314. L,=,LL,.

2375 a) I'=1/2; 6) AW=-LI*/2,
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2371. Wy =(pona*[2b)1,1,cos.
2.378. a) jo,, =i 6) I, =aqlesep.

2.379. KpoMe TOKka MPOBOJUMOCTH C/EAYET Y4eCTh TOK CMCIICHUS.
2.380. E =1 |e 08 =7 Bjcem.

2381. H=H_cos(ot +a), me H,=0®+(g,20)*rU, [2d, a a onpenensicrea
dopmynoit tge =g ewfo.

2382, j_(r<R) =e Br(2, j,(r>R) =2,BR*2r. 3necy B=p,nl o’siner.

2.383. a) j,, =2qv/4nr®; 6) jo = -qv/4nri.

2.384. j = ¢,[@B], me B HanpmxeHHOCTh 3IEKTPUIECKOTO MOJA B LEHTPE

CHCTEMBI; jm=3\/328§m207/1tq.

2.385. H = g[vr}/4nr’.

2.386. a) Ecom B(t), To VxE=-0BfJt#0, T.e. He paBHbl HyMO NpPOCTpaH-
CTBEHHbIE TIPOM3BoAHble E-110/15, 4TO BO3MOXKHO TOJIBKO IPH HAIMIMK 2/EKTPHIECKO-
ro nons.

6) Ecin B(1), To VxE=-3B/dt=0. B onxoponuoM xe mone VxE=0.

2.387. BosbMeM /MBepreHlnio oT obeux yacTeil ypasHenua VxH =j+adD/ar.
ViMes B By, YTO AMBEpreHLMs poTopa Bcerna paBHa Hysmo, momysum 0=V:j+
+3(V-D)/8t. Ocraerca yvects, uro V:D=p.

2.388. BosbMeM AuBepreHuuto ot obemx 4acteil mepsoro ypaenenms. Tak kak
AMBEpreHiMA poTopa paBHa Hymo, To V*(3B/dt) =0, nim 3(V-B)/3t =0. Orcrona
V:B =const, 4ro AeficTBUTEABLHO He NMPOTHBOPEYUT BTOPOMY YPABHEHHMIO.

2.389. VxE = -{wB].

2.390. E'=[vB].

2.391. o=g,vB =0,40 nKam?.

2392. P=¢,(1-1/e)[VvB], o'=¢,(1-1/e)vB.

2.393. p = -2¢,0B = -0,08 BKn/M®, o =¢ja0B =2 oKuyml.

2.394. a) P=¢,(1 -1/e)Bor; 6) A'=2ne (1 - 1/e)Bwa’.

2.395. B=p,g[vr]/4r ri

2397. A'=pglfc*=11 aKnm, N,=1'le =70 ML,

2.398. B =afrv]/c®r?, me r — PaccTOsSHHUE OT OCH.

2.400. a) E’=Ey(1 - B2cos?a)/(1 - %) =9 xB/m, tga'=tga/y1-p?,
a'=51°;

6) B'=pEsina/cy1-p?=14 mxTa.

2401 a) E' = p Bsina/cy/1- 2 = 1,4 5B/m; 6) B' = By(1 - PPcosta)/(1 - B2) =
=09 Tn, «'=51°,

2.403. B’ = B\/1 - (E[cBY = 0,15 mTu.

2.404. IlycTe 3apsAn ¢ ABMXETCH B HOJOXKHUTEILHOM HampasieHud ocu ¥ K-
cucremnl orcyera. Ilepeiinem B K'-cuctemy, B Havane xoopauHaT KOTOPOH 3TOT
3apAn noxonTca (ocn X' M X ofeux cucTem COBNARaloT, och ¥ n Y napasieibHsI).
B K'-cucTeme none 3apaga MMeeT BWA:
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r x
g--4 X, E/ - q =, E,'=_1_J_'3,
4ne, p? 4ne, o 4ne, r

Teneps coBepiunM obpaTHuiil nepexog B K-cucreMy. B MomeHT, koraa sapsa 4
NPOXOANT 4epes Hayano koopamHar K-cucTeMbl, mpoexuunm X, Y Bekropa T
CBA3aHBI ¢ MpoexumAMM X‘, Yy’ Bekropa I’ COOTHOLIEHMAMA X =Fcost=
=x'y1-(vJc)* u y=rsind=y’. KpoMe Toro, coracHo npeoGpasoBaHUIM,

obpathbiM  (2.6k), E =E/, E’ = E” IV1-(vf ¢)®. PewMB COBMECTHO Bce 3TH
ypaBHeHHs, HOJAYINM

P - 1-p2
E=Ei+E " 5 YR L
ne,r’ (1-B*sin“d)

CyutecTBeHHo, yTo npn V =const sexrop B kosmHeapeH BexkTopy I.
3
2.405. v=19ele/2m=16 xM/c.
2.406. tge =el>/m/32e U3,

2407. x=2E[e.

2.408. t = JK(K +2mc?)/ceE =30 me.

2409. tgh = ‘/1 —(volc)zeEt/m Uy, T€ € H M — 3apaf M Mmacca OpoTOHa.
2.410. o = arcsin(dB\/q/2mU) = 30°.

2411. a) v=reB/m =100 x™M/c, T=2nm/eB =6,5 MKc;

6) v=c/y1+(mc/reBY =051 c, T=2nmjeBy1-(v/cP=4,1 me.
2412. K = nmcz. CooTrBeTcTBeHHO 5 k3B M 9 MaB.

2413, Al=2ny2mU/eB?cose =2,0 oM.

2.414. g/m =8n2U/1*(B, - B,).

2.415. r=2p|sin(@/2)|, rne p=(mv/eB)sina, ¢ =IleB/muvcosa.
2.416. r,_ =aexp(yy/b), me b=y el/2nm.

2.417. v=U/rBin(b/a), q/m =U[r’B%In(b/a).

2.418. a) y,=2n’mEn?/qB?; 6) tga=v,B/2REn.

2.419. z=1tg\/(¢B%/2mE)y; npu z<l oaro YPaBHEHHe  ynpollaeTcs:
y =(2mE[ql*B%)z2.

2.420. F=mEI[/gqB =20 MxH.

2421. Al=(2xmE[eBY)tg¢p =6 cMm.

2.422. q/m =2EAx/a(a +2b)B2.

2423. a) x =a(owt-sinwt), y=a(l -coswt), e a=mE[qB?, ©=qBIm.
Tpaekropueii sapagerca uukiaonga (puc. 21). JBUXKeHHe YacTHULI MNPEACTABAAET
coGoif [iBMKeHHE TOYKM Ha ofofle Kpyra paaMyca 4, Karslierocsi 6e3 CKOJAbKEHH:
BIOJIL OCH X TaK, YTO €ro HEHTP NepeMellaeTcs co cKkopocThio v =E/[B.

6) s=8mE/qB?; 8) (v )=E|B.
2424. U =2(e/m)(pol/47)*In(a/b).
2.425. B</8mUJeb/(b?- a?).
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Puc. 21

242. y = (a/20)tsinwt, x=(a/20?)(sinof-wtcoswt), e a=qE,/m.
TpaekTopus MMeeT BHA PACKPYYMBAIOILICHCA CIIMPAIM.

2.421. U22a>imrAr[e =0,10 MB.

2.428. a) K =(erB)?/2m =12 M3B; 6) v, =yK/2Zm[xr =20 MI.

2.429. a) t=x2vmrifeU =17 Mxc; 6) s=4n>v?mr3/3eU=074 xm. V x a-
3 aHHUe 3gech SNE ”n“"E Vr, me v, — cxopocts wacTmupl mocie R-ro
MPOXOXAEHNA YCKOPAIOIIETo fpoMexyTka (B Mensiercd or 1 ao N). Tak xak N
BEJHKO, TO E Vn =fﬁ dn.

2.430. n=2xvW/eBct=9

2431. 0 =0y/{1 +at, me wy=qB/m, a=qBAW|nm?c?

2432. v=rqB/2m, p=r]2.

2433. N=W/e® =5-10° o6oporos, s =2nrN=8-10° xm.

2.434. [IponsBoAHas N0 BpeMeHM OT MMIyILca 3iekTpoda dp/dt=eE =
=(ef2rr)d®/dt, tne r - paguyc op6utbl, & — MarHMTHBIA NMOTOK BHYTPH Hee:
®=nrXB). C npyroit cropouni, dp/dt wmoxHo wHailTH, npoaudbepeHLHPOBAB
coorHowienne p =erB npn r=const. Va3 CpaBHEHMA MOJYYEHHBIX BBIPDKCHHI
cnenyer, aro dBy/dt = (1/2)d(B)/dt. B vacTHocTH, 3T0 yci0BHE GyAeT BbINOMHEHO,
ecn By =(B)/2.

2.435. ry=/2B,[3a.

2436, [leitcreurensuo, dE[dr = :ld—t (B(r,) -(B)2)=0. _

2437. AW =2nreB/At=0,10 xsB.

2.438. a) W=(\[l_+(—r;§/7c? - l)mc’; 6) s=WAt/reB.

3.1 a) Cm. puc. 22; 6) (v,JAw)?+(x/A¥=1, a = -wix.

32. a) Ammuntyna pasea Af2, nepuon T=m/w; cm. puc. 23; 6) v§=
=4w2x(A ~x), cm. puc. 24.

33. a=yA%+ B2,

34. x-‘/xo +(v o/m)"cos(mt x/4)=-29 cM, v, = -81 cM/c.

35. 0= \/(u, v,) Jc2 xl , a= Ju‘x2 vzx, [(vl v,)
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Puc. 22

36. a) (v)=3a/T=0,50 M/c; 6) (v)=6a/T=1,0 M/c.
3.7. B ofoux cayvasx 4 =7.

H y

Puc. 23 Puc. 24

38 v,,..=273aw.
39.479 u 521 ¢, 15 c.

3.10.
3L
3
313,
34,
315,
3.16.
3.
318.
329,
320,

vi=(3v,-v,)/2=19 Tn, vi=(3v,-v,)/2=23 In.

a) x%/A2+y?B%=1, no uacomoit crpenke; 6) 2= -w2r,
a) y*=4x%(1 -x%/a?), cm. puc. 25; 6) y =a(l -2x%/a?), cm. puc. 26.
T=2n/m/a*U,.

T=4xay2Zma/b?.

T=n/ml[F=02c.

T=2x/nljg(n-1)=11c.

T=2r//gll+2x[m=09 c.

T=2{l[g[r/2 +arcsin(a/B)].

T=2=/Aljg=0,52 c.

T=2V[Sg=08 c.
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Puc. 25

321 T=2n/V/gS(1 +cos?)=0,83 c.
322, T=y4nmpgri=25c.

3.23. [Ipy napa/uie/IbHOM YBEIWYHTCA B [Ba pasa.
324. T=2xn(1l-0)m/x=0,13 ¢c. '

325. T=2m fm[(%,+x,).

3.26. T=2RW, e % =%,%,/(%,+x,).

321. T==n2l[kg=15c.

328. 1=(x/2) vy/m/x.

329. ¢ = x//agcosa.

3.30. h=lcoswt: me o =ygfl; to=(ﬂ/2)/17§.

3.31. a) #+(g/R)x =0, rue ¥ — cMelieHne Tesla OTHOCHTENBLHO LIEHTPA 3eMJH,
R - ee pannyc, g =9,807 m/c?; 6) t=ny/R/g=42 MuH; ) v=\/g_R=7,9 EM/C.

332 T=2xl[[g-a[, me |g-a|=yg2+a?-2gacosP.

333 @ =yx/m-ws=30 ¢l

334, T=2x//x/m - 02=07 ¢, w>/x/m=10 pag/c.

335 k=4n%a/gT?=04.

3.36. a) 9 =3,0°cos3,5¢; 6) 0=4,5°sin3,5¢; B) 0 =5,4°cos(3,5¢ + 1,0). 3mecs

t — B cexyHjax.
3.37. F=(m,+m,)g+maw*=60 u 40 H.

338. a) a,, =g/o’=8 cM; 6) a=(wy2hig - 1)glew?=20 oM.

339. a) y=(1 -coswr)mg/x, me o =yx[m; 6) T, _=2mg, T, =0.
340. s=2Fx, t=n{ymfx.

34L (x/r)+ a(y/vy)?=1.

342. t=nn/m|x, mme n=1,3,5, ..
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343.2) y=(1 -coswf)alw?; 6) y=(of-sinet)afo’. 3necs o=yx/m.

344. Ah  =mg/x=10 cM, E=m?g%[2x =024 Ix.

345. a=(mg[x)J1 +2hx[mg, E=mgh+m?g*[2x.

346. a= -"-'-&Jl m +M)2+ 2xh

x m (m+M)g

3.47. vo=mnygl/8.

3.48. 3annuieM ypaBHeHHMe ABWXKEHHS B TNpoeKiuuAx Ha ocu X u y: ¥ =owy,
¥=-wX, mme ®=a/m. Ux nuterpupoBanue (c y4eToM Ha4aibHbIX YCIOBHI) JaeT:
x=(vy/0)(1 -coswt), y=(vy/o)siner. Orcona (x - vy/o)+y?*=(p/®)*. 310
yPaBHEHME OKPYXHOCTH paamyca Uy/® c LEHTPOM B TOUKE X, = Uyfw, ¥,=0.

3.49. T=2x21]3g.

350. x=(1%1-P/3E) 1,2 =10 = 30 om.
351 w=3g/21+3%/m.

3.52. T=2n{m[3x.

353. a) T=2xl[3g=11 ¢; 6) E=mgla?/2=0,05 Ix.
3.54. q>,.=%,/1 +mR%*¢3/2kg), E=kel/2.
3.55. (K)=mglo}/8 + mi2$3/12.

356 T=2n/w.

3.57. I=ml*(wr-g/D)/(w}- @3) =0,8 r-M2,
358. © = (o} + Lo/, +1).

359. x=1IJ\12,

362. a) T=2xy2R]g; 6) T=2n3R]23.
3.63. 1, =h/2, T=ny2hjg.

3.64. Veesmuntes B y1 + 2(R/1?]S pas. 3/ech yuTeHO, YTO BOJA A0 3aMep3aHusl
ABIXKETCA MOCTYNATENLHO, U CHCTeMa BefleT cebs Kak MaTeMaTudeckKMi MasiTHUK.

365. wy=\3aw?/2l.

3.66. 0,=yx/(m + I|R?).

3.67. wy=y2mgcose/[MR +2mR(1 +sina)].

368. T=2n/3(R-1)/2g.

3.69. T=n/3m/2x.

370. o =(1+m/M)g]l.

371 m°=\/m, rae p=mym,/(m, +m,).

3M.a) o=yxjp=6ct; 6) E=pv}[2-5 MlIx, a=v/o=2cM. 3pech
B =mymy/(m,+my).

373. T=2x/I'[k, me I'=LL/(L;+ D).

374 m,/ml=‘/1 +2my[m. = 1,9, e my u m; — Macchl aTOMOB KUCIOpOAa
W yriiepopa.
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375.a) T=2nrym/x=028 ¢c; 6) n=(x-A)/4A=35 xonebauus, rae

A=kmg/x.
3.76. a) @, u a,®; 6) t =[arctg(w/f) +nnl/w, me n=0,1,.
_a?
3.77. 2) ¢(0) = -Bgy, $(0) = (B2~ w?)@y; 6).¢ -—l—(arctg (‘)2!30? +nn), e

n=0,1,2,.
3.78. a) a0=x°/m, a=-n[2; 6) ay=x,\1+(Blw), ~n[2<a<0.
3.79. Xy= —x,/t=-0,5 cMfc.
330. p=wyni-1=5¢™.
381 a) v(r) =a/w?+ L 6) u(t) = |%, |1 + (BloPe?".
382 A=nA Jyl+(1-n?)3i%4n2=33, n’=,/1+(2n/;.0)2=4,3 pasa.
3.83. T=y/(4n%+ A%)Ax/g =0,70 c.
384.2) Q=nn/lnn=5-10% 5) Q =,/w3,11- 1/2=3,0-10%
385 s=l(1+e M) (1 -e M) =20 M.
3.86. Q = t4/g/l /Inn=1,3 102,
3.87. T=y/3(4n2+22)Rj22=09 c.
3.88. w=y2a/mR?- (nnR*/m)?.
3.89. 0 =2ARI/nR*T.
3.90. x=(Folm)(cosmot—oosmt)/(m’-—mg).

391. x=(Fyt/2mwy)sinw t.
3.92. VpaBHenust ABMXKCHHS M UX PELUeHUs:

tsv, E+wix=Flm, x=(1-coswy)F/x;

t>r, x“+m§x=0, x=acos[w,(r-1) +a],
rae wﬁ= %/m, a v & — NpoU3BOJLHbIE HOCTOsAHHBIE. 3 YCHOBUS HEMpPEPLIBHOCTH
X m X% B MOMeHT =t Haxomum: a=(2F[x)|sin(w,2/2)].

o/m : Folm

3.93. x,= cosw?.

» %,=0. Torna x=
2 2

(Do @ (I)o‘ W
394. t=2Q]w,=4"10% c.
395, Q=1/2y/1-n2=2.
3.96. tgp = ,/(m(,/p)2 -2, ¢=84°,

-_ 7 2
397. 0 .= _1__(_}'_/21)_i, a AR AL 1+47°)
PN 1+(a/2m) Al pos dnmg A?
3.98. F(1) =2fmaw,cos{wyt - ¢).

399. B=Fy[2maew.
3100, a,, =F,/ro=50 cm.
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3101w, = \/( Wi+ @3)/2=5,1-107 ™.

3102 2) wg=/0,0,5 6) B=|w;~©,]/2/3, 0=/0,0,-(0,-0,)}12.
3103, n=(1+2Y4n¥)n/r=2,1.

3104, (E)=ma*(0?+ w})/4.

3.105. (Pp) =2BE ;' 3TO CHOpPaBel/IMBO, €M YacTOTa BbIHYXKAAOLIEH CHUJIbI

® =,
3.106. A =naF sing.
3.107. A= -n¢, N, sinc.

3.108. Q= szmolm -mo) tg2p-1/4=22, e wo x/m.

F}J pw?/m F,

» 6) w=w,, P =

wg—m22+4ﬂ2w2 4fm’
3.110. ©,=250 ¢, P=Aw/2=25¢"!, me Aw - wmpnHa xouTypa Ha
nojosuHe BbicoThl, Q = Wo/Aw =35,
311L g =4hreymg(n®-1) =2,0 MxKn.
3.112. Muaykuus noas yBeqmumaack B n2=25 pas.
3113. x = (vy/w)sinet, me o =IB//mL.
3114. x=(1 -cosw?)g/w?, e © =IBj/mL.
3115, L=1/0gC =10 M, U(0)=U, =1, J0,C =040 B.
36 U+ IPLIC=U2.
3.117. a) I=1 sinwgt, e I = Umm, 0, = 1//IC; o) & = Um/ﬁ.
3n8. 1,=-&/CIL, U, =22
3.119. A=(n2-1)W.
3120. @, = fd[meqpsar?.
3121 w,= ’/Zd/eopoazh In(b/a).
3122 @) T=2nJL(C;+C,) =07 mc; 6) 1, =UN(C,+C)JL =

3.123. U=(1zcoswt)Uy/2, e 3nak nmoc — jla JEBOTO KOHIEHCATOPA, 3HAK

3.109. a) {P)=

MMHYC — A8 mpasoro; o =y2/LC,
3.124. I=(®/L)cos(t/yLC).
3.125. a) ¢, =nn/w; 6) t,=[arctg(-P/w) + nn]/w. 3pece n=0,1,2, ...

3.126. Uy/U,=y1-R*C/4L.

3127, U,=1,/L/Ce P sin(wt +a), rae &« onpenensercs dopmynoii tga =w/p;
Ug(0) =1 JLic(1 +p¥w?).

3.128. W,/W.=L/CR*=

3129. L=L,+L,, R=R,+R,

3130, t=(Q/nv)Inn=0,5 mc.

313L n=\/4L/CR*-1/2n=16.
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3132 (0y- ©)fw,=1~1/{1+1/4Q?=1/8Q*=0,5%.

3133, t=2RI/a*B2.

3134 a) W, = (L + CRY)/2(r + R)* =2,0 MJIxX; 6) W = W,e "*/*=0,10 MIIx.

3.135. t = (Q/2nvg) Inn = 1,0 mc.

313. a) ©=y\1/LC-1/4R?C?; 6) Q=y4R’C/L-1/2. Tipn pemenun
cnenyet yuects, uto dg/dt=I-I', rne ¢ — 3apan xougeHcaropa, I — Tok uepes
karywxy, I' — vok yreuxu (I'=U/[R).

3137. Q=U,/C/L/2{P)=10" 10%.

3.138. (P) = R(I?)=RI}/2 =20 MBr.

3139, (P)=RCU2[2L =5 MBr.

3140. @ =y/1/LC - 1/4R*C?.

3341. 1/L,+1/L,=1/L, 1/R +1/R,=1/R.

3142 I=(Uy/L)texp(~t/JLC), I=1 . =(Uy/e)/C|L 8 moment t,=yLC.

3.143. 1=(U,/YR?+ 07L?) [cos(wt - @) ~e"Mrcosp], tgp=wL/R.

3144, 1=(U,/{R*+1]w?C?)[cos(w1 - ) ~ ¢ ""Ccosp], tgp=-1/wRC.

3.145. Toxk orcraer no case OT HamPsXKEHNs Ha yrol @, oupeAensieMblil
ypasheHueM tg@ =p nivaldnp.

3.146. Tox onepexaeT no ¢ase Hanpsxkenwe Ha yron ¢ =60°, onpenensiembrii

ypaBHeHMeM tg¢ = -\/( UJJRL)-1.

347 a) U'=Uyp+U,cos(wt-a), me U,=Uyyl+(oRC), o=
=arctg(0RC); 6) RC =yn?-1/0=22 Mc.

3148. v=2LL JU,.
3.149. Cm. puc. 27,

3150. a) I, =U [yR*+(@L-1/oC¥ =45 A; 6) tge=(wL-1/oC)/R,
¢=-60" (Tox onepexaer mHanpsxenue), B) U.=1,]oC=065xB, U, =

=1 JR*+ @’L% = 0,50 xB.
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3151 a) @gp,=y©0s-2B% 6) @, =wh/fwi-28%. 3necs ws=1/LC,
B=R/2L.

3152 Mipn  C=1/0?L =28 Mx®; U,=U,/1+(wL/R)?*=054 xB, U=
=U,oL/R=0,51 kB.

3183, =1 cos(ot +9), me I =y1 +(@RCEUJR n ¢ =arctg(wRC).

3154, wo=y/L,/(L;L,- L})C.

3185. Q=y/n2-1/4.

3156. Q =y(n*-1)/(n-1)*-1/4.

3.157. L=1/4n’ v,C =0,15 MI'n.

3189. I/1= Jl +(Q%+1/4)(n2-1)*/1?; coorsercrsenno 2,2 n 19.

3.160. £=m2/2.

3161 @) I=2[fy3=1,151; 6) I=nl//8 =111,

3162. v=y/n-1R/2rL =2 xIn.

3.163. Tok oTcraeT No (hase OT HANPKEHUA Ha yroa @ = arccosy/l - (XL[Z)2 =
=37°, P=(U/Z}*/2?- X} =0,16 kBr.

3.164. Tlpn R=wL -r=0,20 KOm; P,

3.165. Veeanmumnnocs Ha ym-1<30%.

3.166. fipn Q>> 1 orHowenne Aw/w,= yn-1/20=05%.

3167 P,=(U%- U] - U;)/2R =30 Br.

3.168. P, =(I*-I; - I;)R/2 = 2,5 Br.

3.169. Z = R/\/1 + (@RC)? = 40 Om.

3.170. Cm. puc. 28.

o= U2120L =0,11 xBr.

Puc. 28

3.171. a) ww=\/1/LC -R%[L?=3-10*¢™'; 6) I=URC/L=3 MA, I,
=UYCIL-(RCJLY =10 A, I,=UJ/CIL=10 A.

3172 tg@ =[wC(R?+ w?L?) - wL]/R.
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3173, Z=(R?+ 0?L?)/[(@RC)Y + (1 - @*LC)*].

3175. (P) = @2 ®2R/2(R*+ 0L?).

3176, (F) =[0*LL, 1§ /2(R*+ w?L})]OL,,/0x.

3.171. t=2l/ T, T,).
3178. 2 M. a(‘/_l+ )/—z)
3.179. 0,25 Iy, 0,30 xM/c, 1,2 M.

3.180. a) a/A=51-10"%; 6) v, =11 cMjc, 32-107

3181 A@ =k(r, - 1) = (/v) | (x, - x,)co8 @ + (¥, - ¥,)cos B + (2, - 2,)cosy [
3182 k=ae,+fe +ve,, v=0/{a’+ p*+y?, me e,, e, e, ~ oprsl oceil

KOOpAUHAT.
3183 k=w(e /v +e fuv,+e[v,).

3.184. E=acos[(1 - V/v)et-kx'], me v=ow/k.
3.185. @ — ca3oBas CKOPOCTb BOJHBI.

3.186. Cm. puc. 29.

3.187. Cm. puc. 30; Ax =y2/b.

3.188. v=uje =20 xvM/c.

3.189. u = -2E/p = -50 Mfc.

3.190. ITpu n <1 A@=2nn/yr=
=0,3 pax.

3191 r=(a,1, +a,1,)/(a,+a,).

3192. a) y=In(nry/r){(r-r,) =
=0,08 M~ 6) v, =2nvay/m=15cMm/c.

3.193. a) Cm. pmc. 31. Yacruusi
cpelbl B TOYKAaX Ha CIVIOIUHBIX NPAMBIX
(y=xxni, n=0,1,2,..) xonebaworcs
€ MaKCMMaibHOM aMIIMTY/OH,
Ha HITPUXOBHIX XKe NPAMBIX He
Kxoseb/IoTC BOBCE.

6) Cm. puc. 32. Yacraub
cpefibl B TOYKAX HA MPAMBIX
y=xznd, y=xzx(nz1/2)A
H y=x+(n+1}/4)) xonebmorca
COOTBETCTBEHHO BAOJL  3THUX
OPAMEIX, MePIeHANKYIIPHO MM
H [ABHXYTCA MO OKPYXHOCTAM

(specy #=0,1,2,...). B ocran-
HBIX TOYKAaX =~ MO 3JUIANCAM.

3194 W=PR/v=25 vlIx.
3195, (®)=2m12(1-

-1/y1 +R’/l’)=20 MEBr.

3.19. (@)=P/1+@R/hy=0,07 Br.

3.197. P =4nr¥(j}e*"=20 Br.
3.198. W=4dnr3j(e? - 1)t=11 lIx.
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Puc. 32

3.199. x, =1.

3200. a) {j )=pa’w®/2k; 6) (j,)=

=0.

4 l\\ \4_/ 3201 a) (j)=p(a®- b} ¥ 2k;
~_-7 ~ j )= + 3 .
JE i . 6) (j,)=pa(a+b)w¥2k

3.202. a) u 6) cMm. puc. 33; B) cM.
puc. 34,

3203. a) w,=(pa?w¥2)sin’(kx)x
xcost(0t);  6)  w,=(pa’w?2)x
xcos?(kx)sin?(wt). Cm. puc. 35, rae
A — [UmMHA BOJHBI, onpefeaseMasn Kak

A=2n/k.
3204. F=xd?pv?I%[n®=3 H.
3.205. F=1|:dzpvzl2 =0,40 xH.

3.206. a,, =5 MM; TpPeTbeMY
06EPTOHY.

Puc. 34
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3207. Vz"’["{ﬂz(l*'rll)/ﬂl(l*nz)" UM}
=14,

3.208. ‘lac'm'ra YBEJMYMTCA B 0=
=\/1+_AFTFI(1-AII1)-2 pasa.

3.209. v=2[lv =340 M/c.

3.210. a) n=[2lv,Jv+1/2]=6;
6) n=[2lv,/v] =6.

321t v,=/Ejp (n+1/2)/1=6,95(n+
+1/2) gT'0; qernipe ¢ vacroTamm 24,3, n
31,3, 38,2 u 452 xTu.

3212, a) K = mo?al, [4; 6) (K)=
=mo?al, /8.

3213. W= nSpa’w?/4k.
j4,5 ¢, eciuH NpEEIEEAaeTcH,

RV R £

Puc. 35

3214. T =(1Fufv)T,= P I R —

3215, v=vo(vy-v+u)/(vy+u) =22 xIn.
3216, w,/w,=(v-v,)/(v-v)).
3217. v, =2vyvu/[(v*-u?) =2vufv=1,0 I'n.

3218. u =({T+ (V[vgl - 1)ove/vmuv/2v,=0,5 M.

3219. @ =(‘/1 +(Avvy) - l)uvo/aAv =34 ¢!

3220. v =v,/y/1 +2at/v =135 xI'n.

3221 a) v=v,/(1-1n?) =5 KIm; 6) r=1y1+n>=0,32 xm.
3.222. YMmenniuaerces Ha 2uf/(v +u) =020%.

3.223. v=2vqu/(v+u) =060 I'n.

324, v =In(nri/r})/2(r,-7,) =6- 1070 M ",

3225. a) L'=L-20yxIlge =50 xB; 6) x=0,30 xm.

3.226. a) L =L +201g(ry/r) =36 nB; 6) r>0,63 em.
3227. B=In(ry/r)/v+(r,-1)/v] =012 c™L.

3.228. a) PaccMOTpHM ABHXXEHHME NIOCKOIO 3JIEMEHTA cpefbl ’I‘OJ!I.L(MHOM dx c
eMHMYHON TJIOAdbIo nonepeyHoro cedeHus. CornacHo BTopoMy 3akoHy HbloToHa

pdx-¥=-dp, me.dp - npupamenme paenenns Ha mue dX. YuuTbiBas, 4TO
E=12E" - BomoBOe ypaBHehNe, NepeNuUIEM RNpEAbIAYlice DAaBEHCTBO B BUje
pv’Ede = -dp. IlpounTerpupoBas 3T0 ypabHeHue, noaysum Ap = ~pv2E! + const.
B oTcyTcTBHe BOJHBI M3GbITOYHOe naBieHue Ap =0. 3uauur, const =0,

3229. {(@)=nR2(Ap)2/2pvA =11 MBr.

3230. a) (Ap), =vVpvP[2xr?=51Ia, (Ap),/p=5-10"; 6) a=(Ap),/2nvpv=
=3 MEM, a/A=5-10"C.

3231. P=4nr2e¥[-10t=14 Br, me L — B Genax.

3232. AA=(1//e-1)e/v=-50 m.
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3233. t=2(fz, - [z, )l/cInCe,/e,).

3234. |9E[3x]| = [pglee ), = 60 MB/M.

3235, jl) o= 0f2nvee,=2.

3236. H= (e c/k)[kB]cos(ckt), me ¢ ~ cxopocrb cpera.

3237. a) H=e,cE, coskx=-0,30¢,; 6) H=¢,r,cE_ cosk(ct-x)=0,18¢,.

3pecy ©, — opr ocu z, H B A/m.

3238. JIna paudoro ciaydas (R<«< 1) ?.=21t2nR2vE~/c =0,20 MB.
3240. (S)=ke c?E2/20.

3241 a) (j_)=4e,vE, = 0,18 MAR?; 6) (S)= e cE2[2 =33 MEBr/M’.
3242, oy, = ©420802, ] '

3.243. ()= cocE:(l +cos¢).

3244. (§)=\2¢,cE;.

3.245. 3necy t>> T, rme T - nepuopa kxoneGaHmii; MosToMy- UckoMas SHeprusi

W= [eeo/u, ExnR?t[2 = 5 x]Ix.

3.246. B =B _sin(kx) sin(wt), e B LB, npwuem B, =E |c.
3247. S, = (¢,cEL[4) sin(2kx) sin(20t); (S)=0.

3248. W, /W,= e pu,w’R?[8 =5,0-107",

3249. W,|W, = e p,0?R%/8 =5,0-10715.

3251 @ =I°R.

3252. §=\/m/2e P[dnle r?.

3.254. Cnesa.

3285, &=Ul

3256. (®)=(U,I,/2)cos .

3.258. a) IlpoandepeHuuposas ofHo ypasHewne no X, apyroe mno ¢,

OGHapyXuM, 4YTO KOMGHHALMA MONYYEHHBIX BbIPAKEHNH COAEPNKAT BOJHOBOE
ypaBHenne (kak aia U, tak u pan I). JanbHelinee ouyeBUAHO.

6) PeuieHnst BOJHOBBLIX ypaBHEHMH 3anulieM B Buje

U=U, cos(wt - kx), I=1 cos(wt-kx+a).

ITopcraHoBKa 3THX BblpaxeHuif, HanpuMep, B NepBoe n3 ypaBHeHuit (3.4e)
noxassisaeT, uto € =0 u kI =C,0U, . Orciona p=UlI = 1va;=\/'~1/¢1-
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3259. L = pyefc =0,40 mxTnfm, C,=12/cp=0,12 ud/m.

3260. a) p=(1/x)/i,]e,In(bla); 6) p=(1/2n)[p,/2,In(b/a).
3.261. I =1, sin(kx) sin(w?t), rme I,=U Jp.

3262. a) U, =Uycos(nnx/l), I =Lsin(nrx(l), n=1,2,3,..;
6) U,=Ussin(nnx/l), I =Icos(nnx(l), n=1,2,3,..;

8) U, =Usin(n'nx/l), I =Icos(n'nx/l), n'=1,3,5,...

3.263. I=¢[2(v,-v,) =0,10 xM.



3.264. DnekTpVYeCKNii MOMEHT CHCTEMbI P =E er,=(e/m)Mrx., me M —
Macca CcHcTeMbl, T, — PaHyCc-BEKTOp €€ LEHTPa Macc. MOIIHOCTL HIJIyIeHMs
Pmﬁ’wif.. INockomeky £,=0, 1o P=0.

3265. (P)=e%a’0*/12ne,c?=5-10"" Br.

3266. P =(2/3c%)(ge/mR?)?|(4ne,)’.

3267. AW/K =e>B/3e,c’m?=2-10"2.

3268. K=K, rme « =e*B%[3ne,c’m®. Yepes f,=1/a=26c¢ am
anektpota u 1,610 ¢ = 0,510° aer pam nportoua.

3269. 5,/5,=tg(wl/c) =3.

32m. (S)=(1 I2)M(ro/r)zE: sin?® = 3 MB/M2.

3271 (P)=8nr?5,/3.

3272 {w)=3P,/8nrc.

3273. P =p2e*/6ne,c’.

3274. R=3P[16ncypM_ =06 MEM, e M, — wmacca ComHua.

3275. ¢ =2lz(n,-n,) =3,0-10° m/c.

3.276. ITpn v<<C BpeMsA TedeT NMPaKTUYECKH O[AMHAKOBO B CHCTEMax OTCYETa,
CBA3aHHBIX M C MCTOYHMKOM, W C TPMEMHMKOM. IIycTb MCTOYHMK MCHyCKaeT

KOPOTKHE HMIIYJbCbl C MHTEPBAaIOM Tﬂ’ Torga B cucTeMe OTCYETa, CBA3AaHHON ¢
TIPUEMHHKOM, PACCTOAHME MEXAY ABYMA MNOCIeA0BATEJIBHBIMUA HMIYJbCAMU BAOJIL

v Haomogenna A=c¢Ty-v T, rme v, =vcosd. UYacTora npunMmaeMbIx
UMITYABCOB V =CfA = vol(l -v,/¢), tne vy=1/T,. Orciona (v -vy)/vy=(v/c)cosDd.

3277. Ad=-Ay2K/mc?cosd = ~26 Em.

3278. T=4nRA/c8A =25 cyr, tne R — paanyc Coanua.

3279. d=(AMA) ct/n=3-10" M, m=(AAAY,c t/2ny=29-10% k¥, me
¥ — rpaBHTALMOHHAs MOCTOSHHasA.

3280. @ =w (1+P)/(1-P), rae B=V/c, @=0y,(1+2V]c).

3281, v=AAv/2 =900 xM/q.

3.282. Iocae nopcranoBku B paBeHcTBo W! -kx = w't' -k'x’ Beanunn t' n X'
(13 npeoGpazosaunit Jlopenua) nomyunm:

o'=0(T-B)/T+B), KkK=k/A-P)/A+P),

e f=v/c, rae v — cxopoctb K'-cucremsi orciera oTHOcHTeNbHO K-cHcTeMBL
3nech yuteno, uro ® =ck.

3.283. Us dopmyast v’ =vy/(1 - B)/(1 +P) mmeem B=v/c=0256.

3284. v=c(n?-1)/(n%+1) =710 &Mfc, tme M =A[A".

3285. @ =w,/3/7.

3286. AL=2K/mc?=0,70 BM, rme m — Mmacca aToma.

3287. a) v=vJy1 - (v/c} =50 TT; 6) v=vJy1-(v/c) =18 ITu.

3.288. 3apan aneKTPOHA BMECTE C MOJOKHTENLHLIM UHAYLIMPOBAHHEIM B MeTalLie
3apaaoM obpasyer aumodb. B cucTeMe oOTcyeTa, CBA3AHHOH C  3IEKTPOHOM,
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s — I _
/IEKTPUYECKMIi MOMEHT JMNOJA MEHSETCd C MEepPHOOM T'=dfv, me d'=

=d\/1 - (v/¢)*. CoorsercrBymoimiaa “"cobcrsennas” vacrora v'=uv/d’. Benencreue
s¢ppexra Jlorepa HabmonaeMast 4acToTa paBHa

v=v [yl - (vfe)? [(1 - (v/c)cos®) = v/d(1 - (v/c)cosD).

Eit oTBeyaer amuua Boanbl A=c/v=d(c/v-cosd). IIpu 0=45° u v=c ymna
BosHbl A = 0,6 MEM.

3.289. v=ca/2 =30 xM/c.

3290, sin® =yn(2 -1), orcrona ¥ =8°.

41.a) 31 9 MBr; 6) &=(V|+V,)®,/24 = 1,6 ™4, e V| n ¥V, — suavenus
dyuxumn V), nas panueix gaue o, 4 =1,6 MBT/iM.

42. Ey= [i,jegA®[2xr?V,, orciona E,=1,1 B/w, H,=3,0 MA/M.

4.3. W=PS§/[2r,u,.

44. a) (E)=E,2; 6) (E)=(1 -1 - (RJIZ) IJR*(1 - RJI) = 50 nx.

45. M=2nLy/3.

46. a) ®=nLASsin*?; 6) M=nL.

47. h=R, E=LS/4R?=40 x.

48. I=I,/cos’d, ®=nI,R*/h*=3-10* m.

49. E,, =9pES/16x R*/3=0,21 nx.

410. E=xnL.

411. E==nL.

4.12. M =Ey(1 +h*[R?) =7-10% mm/m>.

413. E,=nLR*[h%=25 nx.

414. ¢'=e-2(en)n.

4.15. Ilycts my, B,, My — OPTHI HOpMaJedl K IIOCKOCTAM AaHHBIX 3epkal, a

€y, €;, €;, €; — OPThl NEPBUYHOIO Jy4ya WU JydeHl, OTPAXEHHBbIX OT NEpRBOro,
BTOpOro M TpeThero sepkat. Torma (cM. oTBeT npegwipylieit 3agaun):

€,=¢-2(¢,n)m,, e, =¢ -2(e;m)n,, e;=¢,-2(e,my)m,.
CroXuB IOWICHHO JIEBble W IpaBbie YacTH 3THX BbIpaKEHMIl, HETPYAHO NOKa3aTh,
4TO €= —€,. )
4.16. ¥, =arctgn =53°,
417 nn,=1]\/n?-1=125.
418. x =(1 - cost/yn®-sin?0)dsin® =3,1 cm.
4.19. h'=hncos®0/(n?- sin®0)%/2,

4.22. 0=83°,
4.23. Ot 37 no 58°.

424. ¢ =87°.

425. Aa=2sin(6/2)An/y1 -n%sin?(8/2) = 0,44°.
421. Aofo=(n-1)p/c=1,0-10"1,
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430, a) f=1B/(1-P2) =10 cm; 6) f=1B,B,/(B,- By) =25 oM.

a3l I'=pl,f2((f-5)=2,0"10° Ex.

432 ITycte § — ToYeuHblit MCTOYHMK CBETR2 W S’ — ero wusolpaxeHne
(puc. 36). Tlo nmpunuumy PepMa oNTHYECKNE AMHbI BCEX aydelf, BLIIEAWINK U3 s
# cobpaBumimxca B S', oAMHakoBbl, IIpoBe/ieM OKPYXHOCTH M3 UEHTDOB Suls
panuycamn SO u §'M. Torpa onTudeckne myT# DM u OB ponxHbl GbITb PaBHBL

n-DM=n"-OB. (*)

Ho ans napakcuaneHbix Jdyseii DM =AO + OC, mme AO =h%}(-25) u OC=
=h'2|2R. Kpome Toro, OB=0C-BC= K2/2R - h?[2s'. TlogcraBus oTH
BhIpaskeHMsA B (*) M MMed B BUAy, 4TO h'=h, nonyanm n'fs'-n/s=(n'-n)[R.

a3 x=-2|1- {1--(-”3—1—)-5:), r..=f
1 ('l—l)fz MaKC

+
435. 6,3 om.
436.a) p=1-d(n-1)/nR=-020; 6) E= nn?DL{4d?=42 nx.

n-1
n+l’

~LM
RS
~
® 2] ™ ®
\ / ~
\ [ p AN
Al ! N o
\\ , \\ ’
S l' SO S
A O8 ¢
< =3 » s’ _
Puc. 36

4.31. @ =0, (n-ny/(n-1) =20 moTp, fi=-f=n,/®=85¢M. 3pecv n n
no — nokasare/in rlpeJlOM-’lﬁHPlﬂ CTeKJIa U BOJAbIL.

438. & =&,(2n -n,-1)/2(n-1) =6,7 purp, f=1/®=15cM, f'=n/®=
=20 M., 3necb nu no — foKalareay NpejoMJIcHUR cTeKna U BOALL.

4.42. Ax = 2Al1(1-f)*=0,5 MM.

4.43. a) f=(I*- (AD?)/41=20 cm; 6) f=1n/(1 +{n)*=20 cm.

444. h=/R'A" =30 Mm.

445. E=(1 - ¢)xLD?*/4f*=15 nx.

4.46. a) He 3aBucnr ot D; 6) mponopunoHaibHa D2

441, f=n,R(2(n,- n,) =35 cM, rae N, — ToKazaTeNb MPENOMICHUS BOALI.

448. f=R/2(2n-1) =10 cMm.

4.49. a) Cnpasa OT nociefHell JuMH3bl Ha 3,3 ¢M oT Hee; ©) 1=17 cm.
4.50. a) 50 u 5 cm; 6) oToneuHYTbL Ha 0,5 cm.

451. T'=D/d.
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452 y=¥'/yn =0,6 yramun.

4853 IM=(T+1)(n-n)/n,(n - 1) -1 =3,1, me n, — noxasare/ib npeJOMICHNA
BOJIBL.

4.54. T'< D/d,=20.

455. I'=60. )

456. T'=2al/d =15, me }, - paccrosnne mawrywnero suaetus (25 cm).

451. T's2aly/d), e I, — paccrosuue nawmyuuero augenus (25 cM).
4.58. [naBHbIE NMJIOCKOCTH COBMAAAIOT C HEHTPOM JMH3bI. PoKycHbIe paccToAHuA

B Bosgyxe M Boge: f=-1/®=-11 cM, f'=n/®=+15 cM. 3pece ®=(2n-n,-
-1)/R, tne » u ®, — nokasaTeN NPENOMJECHMA CTEKIa U BOAbL Y3JOBblE TOWKH
COBMANAIOT N PAcCHONOKEHb! B BOfE Ha paccrosuuu X =f'+f=37 cM or suHabl

HHI H/ H H HI
[ | [} i H

F t ! Y ' T 1 3] ]

z ng d IR R [ A
T T T
I 1 i !
[ I [} 1

a 0 6
Puc. 37

4.59. Cm. puc. 37.

4.62. a) OnTudeckasn cuna cucremel =8 + ®,~d® &,= +4 gurp, dokycHoe
paccrosHue paBHO 25 cM. O6Ge raBHble IUIOCKOCTH PacloJioXKeHbl nepej cobupaio-
et JANH30M: nepefHsA — Ha paccrosHuM 10 cM  or cobupaoieil  JIMH3BI,

sajiuAs — Ha paccrosHum 10 cM  or paccempatomeit amusel (X =d®,/P n
(x'=-d®,/®); 6) d=5 cM; oxono 4/3.

4.63. OnTnyeckan cuna fauHoi smussl @ =0, + &, - (d/n)®,0,, x=d®,/n® =
=50 cM, x'=-d® /nd =25 cM, T.c. 06e raBHbIC MWIOCKOCTH PACIIONOXEHB! BHE
JIMH3bl CO CTOPOHBI €€ BBHINYKJIO NOBEPXHOCTH.

464. f=ff,/(fy+f,-d). Jluhsy Hago noMecTHTL B NEpelHEH IIaBHOM
TUIOCKOCTH CHCTEMBI, T.¢. Ha paccroshun X =f,d/(f,+f,-d) or nepsoii mmn3bL

4.65. ¢=20’-2¢’zllno=3,0 mrsp, mne ®'=(2a -n,-1)/R, n u ny, — noxa-
3aTeH NPEJOMIEHHA CTEKIA M BOABIL.

466. a) d=nAR[/(n-1)=45 ¢M; 6) d=3,0 oM.

467. a) ®=d(n-1>/nR*>0, rnaBHble MMOCKOCTH JEXAT €O CTOPOHBI
BBIMyKAOi OBEPXHOCTH HA pPaccTosHny d APYT OT APyTa, pUYeM NEpPefHsAs rAaBHas
IJIOCKOCTh YRANEeHa OT BBIMYKIOH MOBEPXHOCTH JMH3bI Ha paccToaune Rf/(n -1);

6) ®=(1/R,-1/R)(n-1)/r<0; obe rnasHbie MIOCKOCTH MPOXOAAT Hepe3
ofuinii 1leHTp KPHBH3HLI NOBEPXHOCTEH JIMH3BL

468. d=n(R,+R,)[2(n ~1) =90 cM, T=R[R,=50.

470. R=n/(3n/3N) =3-10" Mm; 3n/oN=1,6-10" m.
4.72. 19a.
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4.73. ConocTaByM KaxaoMmy koneGaHuio BeKTOp,
MO[y/Ib KOTOPOTO paBeH 4. Yroa MexAy BeKTopamy,
xapakrepusylouumu k- u (k+1)-e xoneGanns, no

ycnosuio paseH @. M3o6pasum us stux N BEKTOPOB
uenouky (puc. 38) M 0603HaYUM Pe3yMLTHPYIOLIHA

BekTop kKak A. MBbICIeHHO INIpOBeAeM ONHCAHHYIO
OKpYXHOCTb paaMyca R ¢ uentpom B Todke O.
Torna, kKak BugHO M3 pucynka, A =2Rsin(eN/2),
a=2Rsin(a/2). Uckmouns R u3 atux AByX ypaBHe-
Huit, nomyunM A = asin(Ne/2)/sin(a/2).

474. a) cosd=(k-~a/2n)A|/d, rne k=0,:1,

t2,..; 6) a=nf2, d[A=k+1/4, me k=0,1,2,.
4.75. a) CM. puc. 394a; 6) cM. puc. 396

o8 <ot

Puc. 39 Puc. 40

4.76. a) Cm. puc. 40 a; 6) cMm. puc. 406.

4.71. (8) wcosz[(n/2)sinz(tp/2)]; cM. puc. 41, rae 3amasabiBacT no dase Ha
n/2 wnamyyaresnp 2.

4.78. Aa=2n[k-(d/r)sinwr]}, e k=0, £1,+2,..

4.79. A=2AxAh/I(n-1) =0,6 MEM.

4.81. a) Ax=A(b+r)/2ar=1,1 MM, N=[2ab/Ax+
+1]1=9; 6) cusur xaprudel Ha Ox =(b/r)dl=13 mm;
B) KapTuHa OyJeT ellle [OCTaTOYHO OTYETJINBA, €CIH
dx< Ax/2, orciona h,, =(1+r/b)A[40 =43 MEM.

482 A=2aAx=0,64 MEM. 21
4.83. a) Ax=Af/a=0,16 MM, 13 MakcUMyMOB;
6) mojockl GYymyT eile MOCTaTOYHO OTYETIMBLI, €CIH 1+
CABUT MHTePdEPEHLMOHHBIX KAPTHH OT KPaitHMX 3/]€MEHTOB
wem 8x< Ax/2. Otciopa b, =Af*[2ab =40 MxmM. Puc. 41

4.84. A=2a0(n-1)Ax/(a +b) =0,6 MxM.
485. Ax=X1/20(n~n") =0,20 MmMm.
4.86. TlooCcbl CMECTATCA B CTOPOHY NepekpbITOl me.vm Ha paccTosiHue

Ax=hl(n-1)/d=2,0 mm.
4.87. n'=n+ N1/l =1,000377.

438. v=1/2A1/n>-sin®® = 1,1 MeMfa.
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4.89. b=a(l +2k)/4‘fn"-sin50‘ =0,14(1 +2k) MmxM, e k=0,1,2, ...
4.90. b =065 Mxm.

491. b=A(1 +2k)/4yn, e k=0,1,2,..
4.92. b=Ayn?-sin?® [sin20 -3 = 15 mMxM.
493 A=b(r - r{)14nl2(i - k).

494. Ax=doosd [2¢n?-sin’d,.
4.95. a) 8=4/2nAx =3 yramun; 6) AAJA=Ax[l=0014.
4.96. Ar=AR/4r.

497. r'=\r’-2Rh=1,5 MM,
4.98. r=\/r§+(k— 1/2)AR =38 MM, me k=6.

4.99. L=(d22—d12)/4R(kz—kl)=0,50 MM, e k, n k, — HOmepa TeMHbIX
Kosel.
4.100. ®=2(n-1)(2k-1)A/d*=2,4 aorp, rae k — HOMep cBETJIOro KoJbLA.

4101. a) r=y2kA(n - 1)]® =3,5 MM, me k=10; 6) r'=r//n,=3,0 MM, 1ae

no — I1OKa3aTejab npenowlenua BO[bI.

4.102. r=‘/(k-l/2)l.R/n2=1,3 MM, rae k=5.

4103, k. =1,/2(3,~-1,) = 140.

4.104. Ycnosre nepexofa OT OfHO# 4YeTko#t KapTuHnl K cregytowein: (k+1)4;=
=k},, ne k — nexotopoe nenoe wmcno. CoorsercTyloliee nepememenue Ah
aepkana onpegessierca ypasuennem 2AA =kX,. W3 stux AByx ypaphenuil noxywum:
Ak =23, /2(2,- A)) = A2[2A% =03 Mm.

4.105. a) Ycnosue makcumyMos: 2dcos® =kA; orcioma cregyer, 4To ¢ pocTOM

ya 0, Te. paguyca koneu (cM. puc. 4.23), nopapok untepgepeHunu k yGbisaerT.
6) BssaB audrpepeniuan or obenx vacreil mpeAbiIyIlero ypaBHEHMA M UMesd B

BUIy, YTO NPM NEpexofie OT ONHOIO MaKCHMyMa k caefywoiieMy K mamensieTcs Ha
equuuuy, noayyuM 89 =1/2dsin®; orciona Bugno, WTo yrioBas wWMpHMHA NOJOC
yMeHbLIAETCs ¢ pocToM yria ¥, T.e. ¢ yMeHblUEHHEM NOPAAKA MHTepdepeHUun.
4.106. a) k. =2d/A=1,0-" 10%; 6) Ad=Alk=2%2d=5 mm.
4.107. IByokyugadca co cKOpocThio V 3apsKeHHas YacTulla CBOMM HOJEM

Bosﬁyxmae'r aTOMbl Cpe€Abl, MU OHM CTaAHOBATCA MCTOYHUKAMH CBETOBbIX BOJH.
CBeTOBLIE BOJIHBI, HCIyCKacMble M3

F  npoussonbHeix Toyek A u B npm
APOXOXKICHUM Yepe3 HHUX  YacTHLLbI,
pocturyT Toukn P (puc. 42) 3a onm-
HaKOBOE BPEMA M YCWIAT APYr Apyra,
eC/IM BPEMA PacnpoCTPaHEHUs CBETO-
BOM BoJHbI M3 Touku A B Touky C
GyneT paBHO BPEMEHM MNpPOJIETA YacTu-
ueit nytn AB. Orcionpa cosd=v/V,
rne v=c/n — ¢da3zoBas ckopocTb CcBe-
Ta. M3adyyenne BO3IMOXHO JMillb TipU
V>u.
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4108. K =(n/yn*~1-1)mc?; coorsercrsenno 0,14 MoB n 026 TsB. s
MIOOHOB.

4.109. K =(ncos®/y/ncos?® - 1 - 1)mc?=0,23 MsB.

4.110. I,=(2/bN1) f I(r)rdr, rpe wurerpupoBanme or 0 go oo.

4111, b=ar®/(kXa-r?) =20 M.

a112. A=(rj-r)(a+b)/2ab=0,60 MEM.

4113, I=2[[1 - cos(nr?[Ab)] =21,

4114, a) 1=41,, 1=21; 6) I~

4115. a) 1=0; 6) I=1,/2.

4116. a) I=(1-¢[2n)]; 6) I=(1+¢[2n) ],

4.117. a) h=A(k+3/8)/(n-1)=1,2(k+3/8) MxM; 6) h=12(k+7/8) MrM;
B) h=12k wm 1,2(k+3/4) MmeM. 3pecs k=0,1,2, ...

4118 h=A(k+3/4)/(n-1), me k=0,1,2, ..., I =8,

4119, h=A(k+5/8)/(n-1)=12(k+5/8) MxM, e k=0,1,2, ...

4.120. r=JEAfB](B -f) =09k mm, e k=1,3,5,..

4121, b'=b/n%=1,0 M.

4.122. a) ¥'=yb/a=9 mm; 6) h__=abAi/D(a+b)=0,10 MmM.

4.123. f=ab/(a + b) =0,6 M. DTo 3HauYeHHE COOTBETCTBYET IaBHOMY (oKycCy,
MOMMUMO KOTOPOTO CYLUECTBYIOT M APYTHE.

4.124. a) h=0,60(2k + 1) mxm; 6) h=0,30(2k + 1) MxM. 3pecs £=0,1,2, ..

4125, a) I, [Lon=17; 6) A=2(Ax)*/b(v,-v,*=0,7 MEM, me v, n
U, — COOTBETCTBYyIOLME 3HauYeHHA napamerpa Ha cnupamm Kophio.

4126, I, [I_=26.

4.127. ).=(Ah)2/2b(vz—vl)7'=0,55 MKM, i€ U, M U, — COOTBETCTBYKOILME
3HaYeHNs Napamerpa Ha crnupamu KopHio.

4.128. h=A(k+3/4)/(n-1), roe k=0,1,2,..

4129. L1, =19.

4.130. I=281.

4131 I:L:I,=1:4:7,

4132. I=1,.

4.133. MbicneHHo pa3oGbeM 1esib Ha MHOXECTBO OOWHAKOBBIX MOJOCOK M
H306pa3uM, UMes B BUAY puc. 434, LenovYKy COOTBETCTBYIOIUMX 3JAEMEHTAPHBIX

BEKTOPOB — [/ ONpeAe/eHHoro ymia audpakuun ¢. Ecim yron ¢ pocraTodHo
Man, uenodka obpasyet ayry paguyca R (puc. 436). Ilycts jumHa uemoukn A, n
pesyaeTupytoitnit Bekrop A. Torma, kak BugHO u3 puc. 436, A4,=R3, A=
=2Rsin(3/2), e 8 - paswocTs ¢asz MeXIYy KpalHUMM BEKTOPaMH LENOYKH.
Hckmouns R u3 orux pasercrs, nomyaum A =A,sin(8/2)/(8/2). Orciona
nurencusiocts (] 6»A?) I,=Iosin2(6/2)/(6/2)2, me I; — MHTEHCHBHOCTH B
uenrpe audpakumonnoit kapruust (¢ =0), d=2nbsing. C pocroM yma ¢
yBesmunBaeTca 8, M lenodka Gyger 3akpyamBarbes. Korma & =2xm, 4n,..,2%nk,
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Lenoyka 3aMplkaeTcs OAMH, ABa, .., K pa3, U Mbl NPUXOAHM K YCJIOBHIO
bsing =kA, k=1,2,... :

i P

|
!
I
i
!
|

Puc. 43

4.134. L=b/km=0,6 MXM, e K — nopagok MUHHMyMa.

4.135. b(sind -sind;) =kA; mim k=+1 n k=-1 ymmr ¥ pasubl cooTBeT-
cTBeHHo 33 u 27°.

4.136. a) AD =arcsin(nsin®) - 0=79°; 6) u3 yciosus b(sind, - nsinB) = £ A
noaysum Ad=0 -0 =73° '

4131. A =(a?- ag)d/2k = 0,6 MEM.

4.139. 55°.

4140. d=2,8 Mxm.

4141 A=dsinAdf{5 - 4cosA® =0,54 MxM.

4142. ) 45° 6) —64°.

4.143. x =2R{(n - 1)Y(d/>)*-1=8 cm.

4.144. U3 ycnosua d[nsin® - sin(0 +9,)] =kA nomyunm 0,=-185°, 0, =0°;
K= +6, 0,,=+78,5°. Cm. puc. 4.

4145. k= A(k-1/2)/(n-1), e k=1,2,...; asin®, =1/2.

4.146. v=AvffAx =15 xwm/c.

Hware= G
d
g
k=0
' Puc. 44 Puc. 45
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4.147. b<Af|d =1 MM. HurepdepeHuns OyReT HaGmonarhcd, €M paaMyc

KorepentHoctn p, >d.
4.148. Kaxxnas 3Beaga jaer B QOKaIbHOMN IUIOCKOCTH OGBEKTHBA CBOIO AH(paKLUM-

OHHYIO KapTHHY, [PHYEM MX HYJIEBble MAKCMMYMB! OTCTOAT JPYT OT JpPYTa Ha yroay
(puc. 45). Tpn ymensmennn paccroauna d yron O Mexay coceiHHMH MakcHMyMa-
MM B Kaxaol AndpaxkiMoHHOH KapTHHe GyneT yBenMdMBaThed, M Korpa O cramer
paBHBIM 21, HACTYTHMT NepBOe YXyAUIEHHE BUAHMOCTH: MAKCHMYMBI OJHON CHCTEMBI
NOJOC COBMANYT ¢ MMHMUMyMaMu Apyroit. Takum o6pasoM, U3 yciosua 0=2¢ u
dopMynel sin® =1/d nomyaum §=A[2d =0,06 yri.cex.

4.149. a) D =k/dy1 - (kr[d)* =6,5 yramun/um, rae k=2;

6) D= k/dJl -(kAr/d -sini?o)2 =13 yrumun/um, e k=4,

4.150. do/dAr=tg0 /) =11 yrmus/aMm.

4.151. A0 =2A/Ndy1 - (kr/d)® =11 yrncex.

4.154. 0 =46°,

4.155. a) B uerseprom; 6) SA . =A%/I=7 mM.

4.156. a) d=0,05 Mm; 6) =6 cm.
4.157. a) 6 n 12 MkM; 6) B NepBOM NOpsAfKe HET, BO BTOPOM Ja.

4.158. b<< AfINd =30 mxM,

4.159. a) r_-\/ZkAl =25 mM; 6) Ar=2Aljr.

4.160. D> Aljd=2,4 cMm.

4.161. Cornacro KpuTepHio Pajes MakcMMyM JIMHHM C [JJIMHON BOJHBI A JO/DKEH

cOBMaaTh ¢ NMepBbIM MHUHUMYMOM juHun A +8A. 3anuwem o6a ycioBus jn yria
HaWMEHBILEr0 OTKJIOHEHMS Yepe3 ONTHYECKHEe PasHOCTH XOAa KpaitHmx aydeit (cM.
puc. 4.33)

dn-(DC+CE)=0, b(n+8n)-(DC+CE)=A+38A.

Orciona b8n =A. JanbHeiiiliee oueBMAHO.

4.162. a) A/8 =2bB|)*; cootBercrsenno 1,2-10* u 0,35:10% 6) 1,0 cm.
4.163. Okono 20 cm.

4164. R=D[1221=7:10%, Ay w=lIR=4 cMm.

4.165. Oxono 50 M.

4.166. Ypeaumunrca npubiusutenbHo B 16 pas.

4161, I/I,=(d*/2fA)=2-107.

4.168. ITycte 8y u 8Y' — MUHMMaiLHbLIE YIJIOBLIE PACCTOAHUA, pa3pelliacMble .
ofbekTnBoM TpySel ¥ Trazom (8¢ =122A/D, 8y'=1221/d;)). Torna mckomoe
ysenndexue TpyGbl I‘u;_= 8¢‘[8¢=D/d,=13.

4.169. d__=0,611/sina = 1,4 MxM.

4.170. Mycts d,,, — HaMMeHbllee paspellacMOe PacCTOAHNE Al OGBEKTHBA
MUKpockona, 8§ — yroa, mox KOTOpLIM BHjieH OBGBEKT C PACCTOSHUA HaW/ydLIEro
sugenna I, (25 cm), 1 8Y’' - MuHMMaibHOe YIIOBOE paccTOAHMe, paspelllaeMoe
rnasom (8¢'=1221/dy). Torna nckomoe ysesmuenme muxpockona Iy, = 8y/'/8¢ =
=2(l,/d,)sine = 30.

4.171. 26, 60, 84, 107, u 135°.

391



4.172. a =0,28 am, b =0,41 HM.
4173. Mycts «, P ¥ y — yMBI MeXAy HanpaBicHHEM Ha JUQPaKUHOHHBIR

MaKCUMYM " HaﬂpaBJleHHHMH pemeTxn BOOAL NEPUOAOB 4, bne. Torna 3HaueHHUA
3TUX YIVIOB ONpEREJATCA U3 chIOBHH

a(l -cosa)=kA, beosP =k, A, ccosy =k, .

Vimes B BHAY, 4To cos’a + cos?P +cos?y = 1, moayumm
A=2k,/a[(k,/a)+ (/Y + (kyfc)?].

4.174. k=(2/k)3Vm12p sina =244 ™™, me k=2, m - wmacca monekyan NaCl
4175, d = |k% + K} - 2k kycos(a/2) 2sin(a/2) = 0,28 uM, me k, u k, - mo-
PANKM OTpPAKEHHS.

4.176. r=1tg2a=3,5 cM, e & — Yroa CKOABKEHHSA, oNpefenneMblit ycnoBueM
2dsina =kA.

4.177. Cwm. puc. 46; Ij/4.
4.178. a) I; 6) 21I,.
4.179. E =ndy/w = 0,6 MIX.

4.180. ¢ = arccos (\/—/’11 ) 30°.
4181. = (1/2)(cosp ¥ 1=0,12.
4182. I,/I=2/t3cos* ¢ = 60.

4183. I/I_=P[(1-P)=03.
4.184. P =sin?8/(1 + cos? ).

Puc. 46 4185 P=(n-1)/(1-ncos2ep)=
=0,8.

4.186. a) IlpeacraBUM eCTECTBEHHbIH CBeT B BHJe ABYX B3aMMHO MEepPHEHIUKY-
JAPHBIX COCTABMAIIWMX C uHTeHcuBHocTsmu [, [lycTe kaxqaplit noaspusarop

nponyckaer B cBoe#ll NJIOCKOCTH HOJII0 al CBE€Ta C MJOCKOCThLIO KOJICGaHMﬁ,

NapajuIesibHOM [UIOCKOCTH [IPOMTYCKaHNA MOJIAPHU3ATOPA, U 100 &, B MEpNeHANKYIAP-
HOl miockoctu, Torna npu napauiesbHBIX M NEPHEHIMKYJSPHBIX TIOCKOCTAX
NPOMYCKaHHA MOJIAPU3ATOPOB MHTEHCHBHOCThL MPOLICALIETO CBeTa

2 2
L=ailyvaz]y, I =a,el+a,al,

npu4eM M0 YCJIOBUIO I"IIJ_=n. C Jpyroit CTOPOHBI, CTENEHb MOJAPUIALMM,
co3faBaeMas KaXAbiM MOJSPM3aTOPOM B OTAENLHOCTH,

P,=(a,- a,)/(al +a,).

Uckmouns &, u «, u3 atux dopmya, nomyaum Py=y(n-1)/(n+1) =0,905.
6) P= \/1 1 =0,995.
4)187 /"l
4.188. P=p.
4.189. P'=Pp/(1 - p).
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41%. a) p=(n?-1%/2(n?+1)=0,074; 6) P=p/(1-p)=[(1+n?) -
-4n? /{1 +n2)2+4n2]=0,080. 3gecb n — mMoKasaTe b MpEOMJEHHs CTEKA.
4191 I=1(1-p)/n=0,72],, n - nokasareib NpesOMIEHHs BOAbL.

4192. p=[(n%-1)/(n?+1)]sin?p =0,038.

4193. P=P,=1, P,- -0087, P,=—221-0) _g47,
T-p T-20(1 -

4.194. 3nech ko3pPULUEHT OTpPaAXEHUA OT xa)xnou MOBEPXHOCTH [JIACTUHKU
p=(n%-1*[(n?+1)%, nosromy I,=I (1 -p)=16I,n*/(1+n?)*=0,725],.

_ P2V 3 244 _ 4
4195. P= 1-(1-p) = (1+n)-16n =0,16, rae p’ — koaduuMEHT
1+ -p' )2 (1L+n¥)*+16n*

OTPaKEHNUA TOM COCTABMAIOIIEH CBETA, CBETOBOW BEKTOpP KOTOPOil kosebiercs
nepHeHAUKYAIPHO IUIOCKOCTH NajieHus.

41%. a) P=(1-a*M)/(1+a*™), e a=2n/C1 +n2), 1 — nokasatenn
npejaomiieHus crekna; 6) coorsercrsenHo 0,16, 0,31, 0,67 u 0,92.

4.197. p=(n-1)*/(n+1)*=0,020.

4198. AD/®=1-(1-p)*¥=0,34.

4.199. I=1,(1- pP(1+p2+pt+.) =I,(1-p)/(1+p)=0901; wmenbiie Ha
Alll = ‘g:’ 025%.

a) 0,83; 6) 0,044.
4202 CM. puc. 47.

NN

g €

Puc. 47

4.203. a=11°.

4.204. J5in npaBoil cUCTEMBI KOOPAMHAT:

‘@) KpyroBas NoJpU3auus, NPOTHB YacOBOH CTPEJIKU, C/IM CMOTPETh HABCTPedy
BOJIHE;

6) sammnTHYecKas, MO YacOBOil CTpesiKe, €CIM CMOTpEeTh HABCTPEYy BOJIHE;
6oablllasg OCh 3/JIMIICA COBMAfaeT ¢ MpAMOl ¥ =X;

B) IUIOCKas TMOJAPU3aLysd, BAOJEL NMPAMOH ¥ = -X.

4.205. P=(n-1)/n=0,5.

4.206. a) 0,490 mMM; 6) 0,475 MM.

4207. A=4dAn/(2k+1); 058, 055 u 0,51 mxm npu k=15,16 i 17.

4.208. Yetnipe.

4.209. 0,69, 0,60, 047 u 0,43 MKMm.

4210. d=(k-1/2)A,/An =025 MM, rre k=4.

4211. An=2[/0Ax =0,009.
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| 4.212. a) I"|=Icos’(612); 6) Ij_-!sin’(b/Z).
1 B caysae P’'LP x passoctH ¢as & cienyer
: [06aBUTL W, MOCKONLKY npoexuuu sextopos B

? u B, na nanpasnenne P’ nporupononoxssl no
3SHaKaM.

4214. a) Ecm cBeT NpaBONOAAPU3OBAHHLIA
I no kpyry (ana saGmogarend), TO 3a MJACTUHKOR B
' 4eTBEPTh BOJNHbI OH CTAHOBHUTCA JIMHEHHO MOMApH-
; 30BaHHbIM, €I0 MJOCKOCTb NOJAPU3ALMH COCTaB-

aser yron @ =+45° ¢ ocsiw OO’ kpucraua
o (puc. 48). Jna  seBONONAPH3OBAHHOTO  CBETA

= -45°,
M 6) Ecim npu BpalteHuy noJsiponaa (pacnosio-
JKCHHOTO 3a TIACTHHKOM) NpH MoGOM MOJOKEHHH
MIACTHHKY MHTCHCHBHOCTDL MpOLIEALIEIo CBETa He
MEHAETCA, TO CBET ECTECTBCHHLIH; ec/iM MeHseTcd M NajacT A0 HYJd, TO CBeT
[OJIAPH30BaH MO KPYTY, €CJIH MEHAeTcA, HO HE MajgaeT [0 HyJd, TO CBET — CMeEcCh
€CTECTBEHHOIO H MNOJAPH3OBAHHOIO 1O KPYTY.

4215. a) Ax=1/2(n,~n,)0; 6) d(n,~-n,)=-2(n,-n,)03x<0.

4216. I= 310.

4217. An=alr/rn=0,71-10"%, me o — nocrosuuas BpaiieHu.

4218. a=n/Axtg0=22 yrwrpag/mm, I(x) ecvcos’(nx/Ax), e X — paccros-
HHe OT MaKCHMyMa.

4219. dm=(lla)al’csin\/ﬁ =2,9 MM, @ — MOCTOAHHas BPalUeHHs.

4.220. 8,7 mMMm.

4221 [a] =72 yrarpan/(am-r/cm®).

4222. a) E__=1//4Bl=10,6 xBjcM; 6) 2,2-10° npepuisanuit B cekyuay.

4223. An=2cHV|w, tme ¢ — cKOpocThb CBeTa B BakyyMme.

4224. V=(@,- ¢,)/21H =0,015 yramuu/A.

4225. Eciv  cMOTpeTh HaBCTpedy BbilllefllieMy Jydy H [0JOXHTEIbHOE
HalpasieHWe OTCYMTHIBATL MO dacoBod crpeike, 10 @ =(a- VNH)I, rne
N — aucno npoxoxaeuuii nyda uepes BeuiecTso (NATH Ha puc. 4.39).

4226. H_ =n/4VI=40 xkA/M, V - nocrosunas Bepge. Hanpasienue, B
KOTOPOM NPOXOAUT CBET, WIMEHWTCA Ha NPOTHBONOJOKHOE,

420 t=mcwy/il=12 4. HecMoTpa Ha upE3BbIMailHYl0 MaJOCTh 3TOTO
adxpexra, ero Habmoganu Kak Jisi BUIMMOTO CBETa, TaK M I CAHTHMETPOBBLIX BOJH.

4228. a) =1 -mye?fe,ma?; 6) u=cfl +(nye?(4n’e mc?) A2,

4229. ny= (4ntvimeyfe?)(1-n2) =2,4-107 oM 3,

4230. n-1-= —noe"12/81t7'zomc" =-54-1077, e R, — KOHUEHTpAuus
3NIEKTPOHOB B yraepoje.

4231 a) x=acos(0r-¢), me @ 1 @ onpenenioTcs HOPMyIaMH

a =eEolm‘/(m_:- m2)2+ 4p%0?, tge =2ﬂm/(w§— w’).

3pece B=y/2m, m‘z,=k/m, m — macca 3/leKTPOHa;

Puc. 43
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6) (P) = Pe’Ego/m|(w- o) + 4202, (P), = €?E3/4Bm npn © =w,.
4232, 3annieM ypasHenne BosHbl B dopme A =Ajexpli(wt ~kx)], mme
k=2x/A. Ecm n'=n+ix, To k=(2n/A)n’ n

A = A exp(2rxx/Xy) exp[i(wr - 2nnx/2)],

HIH B BelllecTBeHHOI dopme: A = A exp(xx) cos(ws - k'X), T.e. cBeT pacmpocTpans-
eTct B Bufe IUIOCKOH BOJHBI, aMIUMTYda KoTopoil 3asucur or x. Ilpu %<0
aMIMTYla yObiBaeT (3aTyXaHHe BOJHBI 3a cdeT NomouwieHun). Ecmm n'=ix, To
A =Ajexp(xx)coswt. ITo cTodyas BONHA C IKCTIOHEHUUaTLHO YObiBatoweil (npu

% <0) aMnauTynoit — CBET MCHBITLIBAET NONHOE BHYTPeHHee OTPaXeHHe B cpe/e
(6e3 nornouteHusn).

4233, ny=4nlegvymje =20-10° om 3.
4235. a) u=3v/2; 6) u=2v; 8) u=v/3.
4236. e=1 -Ajw?, e A — noNOXKMTEABHAs MOCTOAHHAS.

4237. v=¢/n=0,61c¢, u=[1+(Anf/AL)A[n]c/n=0,65 c.
4.238. [locTaTo4YHO NPOBECTH PaccyKACHHE [VIA TPEX rapMOHMYECKHX COCTAaBJIAIO-
LIUX BOJHOBOIO MMIyjabca. O600ieHre Ha 6obliiee YMC/I0 COCTABIAIOINX OYEBHIHO.

4239. I'=(I,/2)exp(-x1)sin’p, me @ =VIH.

4240. 2) I=I,(1-p)exp(-xd); 6) I=I(1-p)la(l+c?pP+a‘pt+.)=
=I,6(1-p?)/(1 -a%p?), me o=exp(-xd).

4241. x =In(v,/7,)/(d,-d,) =035 cm7L.

4242. %= (1/IN)In[(1 - p*¥)/c] = 0,034 cm L.

4243. v=(1-p)exp[-(x,+x,)I[2].

4244. 1=1,(1 - p)*[exp(-x,1) - exp(-x,1)]/ (%, ~ x ).

4245. Ar=22,/Innjad.

4.246. I=(®/4nb®)(1 -p)exp[-x(b-a)].

4.247. Ymensmurcea B exp(pd)=0,6-10? pas.

4.248. d =0,3 MM,

4249. d=In2/p =8 Mm.

4250. N=Inn/In2=5,6.

51 a) (/) =PA/8n2chr?=6-10" cMm2-c?; 6) r=yPA[2hn[2xc =9 M.
§2. 25 3B/c, 5,0 kaB/c n 0,31 MaB/c. )

§3. A=2x cb/\/K(K +2mc?) =2,0 oM.
54. v=c/\1 +(mer[2nhy =1,3-10° mfc.

55. dp/dt=® [c.

56. (p)=4(1 +p)E[xd’ct=50 MIla (50 aTm).
5.7. p=(Elc)y1 +p2+2pcos20 =35 uH c.

58. p=(I/c)(1 +p)cos?® = 0,6 aH/cM?.

59. F=nR%Ifc =0,18 mxH.

5.10. F=P[2¢(1 +92).

395



511. a) Ap=2hwy1 -B2/e(1-B); 6) Ap=2he/c(1-B). 3mecs P=V/c.
BﬂnHO, YTO B CHUCTEeME OTCYeTa, cBsi3aHHOM ¢ 3epKajloM, NocjieqHeMy nepegacTca
MEHbLUHA HMOYJbC.

5.12. sin(0/2) = E[mcygl, otciona #=0,5°.

513. Awfwy= -[1 - exp(-YM[/Rc?)]<0, Te. 0<w,.

514. U=2nbc(1-1/n)/eAr=16 xB.

§15. U=nhc/edsina =31 xB.

516, A, =2nh/me(y-1)=2,8 oM, e ¥ =1/y1-(v/c)%
517, U=3nchler, =35 xB.

5.18. 332 uM, 6,6:10° M/c.

519. A =2mch(n®-4,/A,) A, (n%-1) =19 sB.

520. ¢, =44 B.

521. K, =Hh(o,+w) -4, =038 3B,

522. w=2nchJ/eA =0,020.

523. v, =64-10° M/c.

§.24. 0,5 B; mpoTHBOINOJOXKHA MOJAPHOCTH BHEILHETO HANpsKEHUA.

§.25. h/mc — KoMNTOHOBCKasg JMHA BOJHBI JaHHON wacThusl (k).
§.26. 3anuuieM B CcCHCTEME€ OTCYeTa, CBA3AHHOM ¢ MOKOALNMCA 3JIEKTPOHOM,
3aKOHbI COXPaHEHHMA SHEPTMM M WMOyabca:

ho+met=me?,  hojc=mu, me m =m/\1-(vfc).

Orciopa caeayet, 4o v=0 wim ¢. O6a peayibTara (PUIMTIECKOTO CMbICAA HE
KMEIOT.

§27. a) PacceaHne — Ha CBOOGOAHBIX 3JIEKTpOHAX; ) yBeJMYMBaeTcA YUCIO
3NEKTPOHOB, CTAHOBALLUMXCA CBOGOAHBIMU (MX SHEPIMS CBA3M 3HAYUTENLHO MeHbLe
SHEpPTUM, NepefasacMofi UM (POTOHAMM); B) W3-32 PacCesHMA Ha CUJIBHO CBA3AHHBIX
3/IeKTPOHAX. :

5.28. A=2AC[sin2(02/2) -nsin2(0‘12)]/(n -1)=12 m.

529. K =hwn/(1 +n) =0,20 MsB.

530. a) w'=2nc/(A+2rh/mc)=22-10° ¢} 6) K=2mch/r(l+
+Amc/2nh) = 60 k3B,

531 ho'=ho/[1+2(he/mc?)sin(8/2)] = 144 xsB.

5.32. sin(0/2) =/mc(p - p)/2pp’, orciona ¥ =120°,

533. ho =[1+y1+2mc?/Ksin?(8/2)] K/2 = 0,68 MsB.

534. A=4nchiK,(1+/1+2mc?[K,) =37 mu.

§35. tgo =y4xh/mcAL-1/(1 + how/mc?), orcona ¢=31°.
§36. p=2n(1 +n)mc/eB(1 +2n) =34 cM.
537. A'-A=-2,(1-costd). '

538. r=3ke?[2E=0,16 am, A=(2nc/e)ymr3[k=024 mxm*.

* 3pecy k=1/4ne, (CH), k=1 (CIC).
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§39. b=0,73 mm.

5.40. a) 7, ~0,59 m«; 6) r_=(2Zke?/K)(1 +m [m, ;) =0,034 ma*.

SAL a) p., = (Zke?[K) ctg?(8/2) =023 mM; 6) 7,,, = [1+csc(D/2)]Zke?/K =
=0,56 o *. ‘

5.42. p = /8mK/[1 + (2bK/Zke*)*], cm. cHocky.

5.43. b =Rnsin(9/2)/y1+1?-2ncos(8/2), me n=/T+UJK.

5.44. a) cos(9/2) =b/(R+r); 6) dP =(1/2)sind db; 8) P=1/2.
5.45. 3,3-107°,

5.46. d=4Jr2K_2sin‘(bl2)/nIZZk2e‘= 1,5 MxM, me ® — KoHueHTpaums sifep*.

5.47. a) 1,6:105 6) AN =I,tnnd(Zke?/K)* ctg?(,/2) =2,0-107, me n - xon-
HEHTpaLust ﬂnep‘.

548. P=nnd(Zke*/mv?)? =0,006, rne m — koHueHTpalua agep*.

549. AN/N =1-nnZ?k%e*/K*tg%(£/2) =0,6, cm. crocky.

5.50. AN/N = (nk?e4/4K?)(0,722 /M, +0,3Z2|M,) pdN, ctg?(8/2) = 1,410,
rie Z, v Z, — nopsRKoBble HOMepa MEAM W LMHKA, M, u M, - nx monapHbie
Mmaccel, N, ~ nocrosHnas ABoragpo*.

551 Aa=n(Zke?/K) ctg?(9,/2) =0,73 x6*.

5.52. a) 09 MosB; 6) da/dQ=Ao[4nsin*(0/2) =0,64 K6/cp.

553. t=3mc3Inn/2ke?w? =15 me*.

5.54. t =m2c3r34k?et =13 mc~.

5.55. 1,88, 0,657 n 0,486 Mxm.

557. r,=ynbime, E =nbo, me n=1,2,..., o=yx/m.

5.58. r,=n2h%/mZke?; 529 nM (H), 265 om (He');, v =ke’Z/nk;
2,18-10° m/c (H), 4,36-10° m/c (He™). Cm. cHocky.

559, w=mk2e*Z%1*n%=2,07-10" ¢c'. Cm. chocky.

5.60. E,=hRZ%, @,=E,le, ¢, =3ARZ*l4e, A=8rc/3RZ%.

E,, 3B ¢, B ¢, B I A, HM
H 13,6 13,6 10,2 121,5
He* 54,5 54,5 40,8 30,4

561. ho =5¢e9,/27=7,6 sB.

5.62. E_ =8hRZ%[9 =485 sB.

5.63. A=A A,/(A;-1,)=2,63 MEM. Cepun Bpakera, n6o npu COOTBETCTBYIO-
UleM Nepexofie KBaHTOBOE YMCIO HuxkHero yposus 1 =2[,/1 -8wc/RA, =4.

5.64. a) 657, 487 n 434 um; 6) AJ8A=(N+3)}/8 =1,5-10%

5.65. sind =ne(N +2)*/IR = 0,865, orciona ¥ = 60°.

* 3pece k=1/4ne, (CH), k=1 (CIC).
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§.66. He*.
§67. N=n(n-1)/2.
5.68. 973, 102,6 u 121,6 nm.

569. n=1/\[T-%c(2,+1,)]2X,3,R=4.

5.70. R=176nc/15Z%A)=2,07-10" ¢,

57. Z=T76xc/I1SRAX =3; Li**.

572. A=2xc(Z/RfAw -1)/Aw (2ZyR/Aw ~ 1) = 0,47 MxM.

573. E_ =544 3B (He").

574. E=E,+4hR =79 sB.

575. v=y2(hw-4AR)[m =2,26-10° M/c, me ©=2mc/A.

576. K, _=3hR[2=20,5 sB.

§.77. v=3AR/4mc =327 M/c, rae m — Macca aToma.

578. (e-¢')/e=3AR/8mc*=0,55-10°%, rie m — macca aToma.
5.79. u=2m =3,1-10° Mfc, rne m — wmacca SEKTPOHA.

5.80. v=3RAA/8rcos® =0,710° M/c.

581 a) E,=n’a’h*/2mi*; 6) E,=n*t*/2mr’; 5) E,=nb/a[m; 1) E,=

= -ma?/20%n2.

Bes

582. E = pk2e?/2h%, R=pk2%*/2h%, me p — npuBegeHHas Macca CHCTEMBL.
ydeTa [ABWXKEHHS APA ITH BEJMYMHBL [UIs aroMa BOJOPOAa OGosblue Ha

m/M =0,055%, rne m n M — maccel anekTpoHa M npotoHa. 3aeck Kk =1/4ne,
(CH) wm 1 (CIC).

5.83. a) ED—E8=3,7 M3B; 6) AH-AD=33 oM.
5.84. a) 0,285 nm; 6) 2,53 kaB; B) 0,65 um.

5.85. a) 106 nm; 6) 6,8 3B; B) 0,243 MKM.

§5.86. 123, 2,86 n 0,186 nm.

5.87. Yeeauunrca 8 yK[(K - U) =2,0 paza.
§388. L=2nh/x peB=18 mM, rae %x,=1 (CH) wm 1fc (CTC).

589. AE =(2n?%/m)(1/3 - 1/7) = 0,45 xB.
590. A =2n20%/mA%-p2%j2m = -0,24 xsB.
591 Itns oGeux wacruu A=2mh(l+mfm,)/2m K=8,6 mm.

592 R=2A,/23+ 22,

5.93. ).=21tb//2mK(l +KJ2mc?); Kgdmc?AL[) =204 k3B pua anexTpona

n 375 MsB pgas npotoua.
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594. K=(y2 -1)mc?=021 MsB.

595. A=A /Jl +mcA [nh =33 mM.

5.96. v=4nhiimbAx=2,0-10° mjc.

597. Ax=2nhl{d/ZmeU =49 Mxm.

598. U,=nh?/2me(y/n - 1) d%sin’0 = 0,15 xoB.
599. d = nhk[2ZmK cos(D/2) =021 um, me k=4.



5100. d = nhk/2ZmKsin®=023 aM, me k=3 u yron 0 onpenenserca
dopmynoit tg20 =D/21.

5.101. a) n—m =1,05; 6) UIU,>11(2+n)n=5O

5102. E, =n?n?8/2mi%, me n=1,2,.

5104. 1: 10‘ 110 u 1-107% cm/e.

5.105. Av=h/ml=1-10° M/c, v, =22-10° m/c.

5.107. Ax=(h/mAx,)t=10° xm.

§.108. K‘m~h2/2m12=l sB. 3nech B3aTo p=Ap n Ax=1l

5109. Avfv=h/l/ZmK=1-10"%

5.110. F = h%[ml®.

5111 Ax=hl/d2meU ~ 107 oM.
5112, Mimes B Bugy, uto p~Ap ~ BJAx ~ bfx, nonyunm E =K + U= h2[2mx?+
+xx%(2. Vs ycnosua dE[dx=0 naxonum x, u satem E_ =h/x/m=ho, me
@ — KpyroBas wactoTa ocuwuiAtopa. Tounbiit pacuer paer ho/2.

§.113. Umes 8 Buagy, uro npu E,. p~Ap~B/Ar u Ar-~r, nomyium

‘E=p%/2m - ke*[r = h*[2mr®-ke?[r, tne k= 1/4ne, (CH) mwm 1 (CIC). Us
ycaosus dE[dr =0 naxonum

Py ® Bimke?=53 ma,  E,_=-mke}/282= -136 sB.

§.114. IlInpuna usoGpaxenus h=b+h' =b + hl[pb, rne k' — ponomintenpHoe
YLINpEHHe, CBASAHHOE C HEOMpENECHHOCTBIO MMMYIhca Ap, (pu NpOXOXIACHHH
Yepes Uieab), P — MMMOYILC nagaioliMx aToMoB Bopopoaa. ®ynkums A(b) mmeer
muanmym nipu b = Al mv = 0,01 Mm.

5.115. a) A =2/a?, f(a)=2/a; 6) {x)=2a/3, (x?)=a?/2.

5.116. a) x,,.=a, {(x)=3a/5; 6) P= 1//8 =0,353.

5117. a) x,,,=4/2, A=6/a%, f(x,,)=3/2a; 6) (x)=a/2, (x?)=3a?/10.

5118, a) 7,,=a/2; 6) A =3/na?; B) {r)=a/2.

5119. a) r=a/y3; 6) A=2/na?; Re (5”)
) {r)=8a/15.

5.120. dP/dx =1/n\/a%-x2.

5121. a) N,=9’N,=900; 6) N=(1+ z
+1)2N, = 1600; &) N =(1 -n)*N, =400. 2
. 8.122. Cm. puc. 49. Iyll

§.123. Pemenue ypaBHeHHa Illpénuurepa

nuieM B Bupe T =¥y (x)f(r). TIloacranoska
9TO ¢YHKUMM B HCXORHOE YypaBHEHHE ¢

pasfieJieHne NepeMeHHbIX X M f NPHBOAUT K

NBYM ypaBaeHusM. VIx pemtenns: §(x) coel®¥, 0 z
rae k=y2mE[h, E — sneprua wacThupl, Puc. 49
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f(t) sve @, me Q=Elb. B pesyanrare P =qgel®*-9) e g — uexoropas

NOCTOAHHANA,
5124. 1=nhy(n] - nl)/2mAE =2,5 mm.
5125. P=1/3 +/3/2x = 0,61.
5.126. E = a?h*/8m.
5121. 1=2/P,, E=(xhP,)*/8m.
5128. E = (B%/2m)(na®(2)*.
Acos(wnx/l), eck n=1,3,5,

5129. ¢ = " 3pech A =2/l
v Asin(nnx/l), ecma n=2,4,6,... Aeek V21

5.130. AN/dE = (l/=h)/mj2E; npu E=1 3B dN/dE=08-10" yposneii Ha
1 3B.
§.131. a) B srom ciyvae ypashenne llIpéaunrepa mmeer BMA

%yefox2+ 3 [Oy2 + K2y =0, Kk =2mE[h%.

Bo3sbMeM Hayano oTcyeTa KOOPAMHAT B OAHOM M3 yIioB sMbl. Ha cropoHax sAMel
dynxuua §(x,y) nowkHa o6paiyaThes B Hylb (N0 YCJOBHIO), HOITOMY BHYTPH AMbl
ee yno6Ho Hckats cpasy B Buge Y(x,y) =asink xsink,y, rak xak Ha aByx
cropoax (x=0 u y=0) aBromarudecku P =0. Bosmoxubie sHavenns k, u Kk,
HaileM n3 yciaoBus obpaiieHnst Y B Hyjlb Ha MPOTHBOMOJNOXHBIX CTOPOHAX AMBL
y(,y)=0, ki =«(x{l)n, n=1,2,3,.,
y(x,1,)=0, ky=z(n/l)n,, n,=1,2,3,.

INMoncranoska BOJHOBOH (byHKUMM B ypasHenne LllpénuHrepa npuBoAuT K
COOTHOUIEHHIO k,2+k22= k2, ortkyna E"["z= (nf/112+ n:/l;)nzbzﬂm.

6) 9,87, 24,7, 39,5 u 494 equuny h*fmi*,

5132. P=1/3-/3/4n=195%.

5.133. a) E=(n12+n22+ n;)ﬂzbzﬂmaz, rae #,, %, N, — Lefible 4ucHa, He
paBHbie Hymo; 6) AE=n?h*/ma®; B) nm 60 yposus nlz+n22+n32= 14 u

E =72*h%[ma?; wncao cocrosumit PaBHO LuecTH (3TO YMCJIO NEPECTAHOBOK YHCE]
1, 2 n 3)

5.134. Ilpounterpupyem ypasuewue llpéanmHrepa no MajioMy HMHTepBaty
KOOpAOMHATBI X, BHYTPH KOTOporo umeercs ckadok U(x), Hampumep B Toyke X =0:

+8
Vs o (2m o
ax(a) ax(¢5) £h2 (E - U)y dax.

Beugy koHewroctu ckawka U nmpu & -0 murerpan Toxe crpemurca Kk HyJo.
Hanbheliliee 0YeBUAHO.
5.135. a) 3annwewm ypasuenue LlIpénunrepa mna asyx obnacreii:

O<x<l, 1+k*y, =0,  k=2mE/N?,
x>1, 7= %2,=0,  x2=2m(U,- E)/#%.
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Wx obume pewenns, ¢, (x) =asin(kx +a), y,(x)=bexp(-xx)+cexp(xx),
AOJUKHBI  YAOBJETBOPATL CTAHAAPTHBIM ycioBuaM. U3 ycaosna ¢, (0)=0 n
TpeGOBaHUS KOHEYHOCTH BOJIHOBOH yHKuun ciaepyer, 9to «=0 u ¢=0. U
HaKoHel, M3 HempepbiBHOCTH WY(X) n ee mpousBogHod B Touke X =1 nomyunm
tgkl = ~k/», otkyna sinkl=tkl‘/bzl2ml7'Uo.

Hso6pasuB rpacudeckn JieBylo M MpaBylo 4YacTH TMOCJEAHETO YpaBHEHHA
(puc. 50), HaiineM ToukM nepecedeHus NpsAMoil ¢ curycoupoil. Ilpu sTOoM KOpHH

NaHHOIO YpaBHEHMs,, OTBEYAKIHUE COOGCTBEHHbIM 3HaueHMAM sHepruu E, Oyayr
COOTBETCTBOBATL TeM ToukaM Hepeceueus (kl), ana xoropeix tg(kl);<0, Te.
KOPHH 3TOro ypaBHeHust OYOyT HaXOAUTHCA B YETHBIX YETBEPTAX OKPYKHOCTH (3TH
y4acTku ocu abciucce BblIENCHBI HA PUCYHKE KMPHBIMM OTpeskamu). M3 rpadmka
BUJHO, YTO KODHHM YPABHEHMs, T.€. CBA3aHHbIE COCTOSHMA HACTHILbl, CYLLECTBYIOT He
BcerAa. lllTpuxoBoit JMHKeH NOKa3zaHO NpefcibHOE MOJIOKEHME IPAMOM.
2 = w22 2 = _ 242

6) (I*Up), o= T“0%[8m, (1°Uy), o= (20 - 1)n°h*[8m.

§.136. Ilycte P, n P, — BEpOATHOCTH HaXOX/ICHUS 9YaCTHIBI BHE M BHYTPH
saMbl, Torga

'2"dx/ f sinkxdx = —2—,
2+3n

rie orHowtenue bfa MoxHo ompegenutbh u3 ycaosms Y, (I) =y,(l). Ocraerca
yaects, uro P+ P,=1, torna P,=2[/(4+3n)=149%.

P,
P

'~\8

A

5137. E, = n*h*/18ma’.

5.138. B pesy/abTaTe yKa3aHHOl B yCJIOBHM MOACTAHOBKU NOJIYIMM x”+k2x=0,
e k*=2mE/h®. Pewenne sroro ypaBHeHus uiyem B Buge X =asin(kr+a). Mz
TpeGoBaHUA KOHEYHOCTH BONHOBOI tynkuun § B Touke r =0 ciaegyer, uro o =0.
Takum obpazom, ¥ =(a/r)sinkr. Us ycaosus nenpepuisHoctn §(7y) =0 nomysum
kry=nw, me n=1,2,.. Orciona E,=n’r2h%[2mr].

5139, a) Y(r) =(2nry)" l’2sm(n1rr/ TOIT, m=1,2,..; 6) 1, =1[2; 50%.

5.140. a) Pewenns ypaBHeuus Illpénnurepa nas dyukuuu y(r):
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r<r,,  x,=Asin(kr+a), me k=y2mEjh,
r>To, xz=B°i§(xr)+Cexp(-xr). me % =2m(U;-E)/h.

Us Tpebosaua orpaHMieHHOCTH bynkuun @(r) BO BCeM NMpOCTPaHCTBE CIEYeET,
aro @=0 n B=0. Takum obpasom, ¥, =(A/r)sinkr, §,=(C[r)exp(-xr). Us
YCAOBHA  HEMPEPHIBHOCTH ¥ u ce NpOM3BOAHOA B TOUKE F=F, MOMYINM
tgkry= -k/x, wm smkro—t\/hzﬂmro o ko, 370 ypaBHemne, Kak nokasaHo B
pewrenun 3agauu 5.135, onpefenfeT AUCKPETHbIN CHEKTP COBCTBEHHBIX 3HaYeHWH
3HEPIHH.

6) raU,=n2h%/8m.

5141. a=mow /2B, E=DB0/2, tne @ =yk/m.

§142. E=ab?m, U(x)=(2a*h*[m)x2.

5.143. a) A=l/‘/1:r,3; 6) r,=h*/kme?, E=-h*[2mr*=-kme*/2R%, rme
k=1 (CIC) nm 1/4ne, (CH).

§.144. E=-k2>me*/81%, T.e. ypoBeHp ¢ MaBHHIM KBAHTOBbIM YHCIOM 7 =2.
3pecy k=1 (CIC) wm 1/4ne, (CH).

5145, 2) r, =1;; 6) P=1-5/¢*=0,323.

5.146. (r)r,,,=3/2.

5.147. P =13/¢*=0,238.

5.148. a) (F>=2ke2/rl; 6) (U)=-ke?/r,. 3necy k=1 (CIC) nm 1/4ne,
(CH).

5.149. a) r, =4r; 6) {r)=5r.

5.150. (r)=a/2.

5151 (U)=h/x/8m.

5.152. a) {x)=0; 6) (px>=hk. Ilpn pacuere ciegyer yyecTb, 4TO MHTErpasi, y
KOTOPOTO MOABLIHTErpaNbHAR (QYHKUNA HEYETHAR, PaBeH HYO.

5.153. q>o=fk(p/r)41cr2dr= -kefry, rae p=-ey® — obbeMHad MIOTHOCTH

aapana, ¥ — HopMupoBaHHaA BonHoBas dywkuud, k=1 (CIC) wm 1/4ne, (CH).
§.154. a) 3anmieM peuweHus ypaBHenus LlIpénuHrepa cieBa M chopasa OT
rpaHuub! Sapbepa B caeAyiomieM BHAe:

x<0,  ¥,(x) =a,exp(ik,x) + bexp(-ik,x), me k =y2mE/h,
x>0, ¥, (x) = a,exp(ik,x) + b,exp(~ik,x), me k,= ‘ﬁm(E RAY R

ByneM cuuTaTh, 4TO Najawllias BONHA XapaKTEPUIYeTCR AMILUMTYNOR 4,, a
oTpaxeHHad — aMIumTymol b,. Tak kak B obnactu X>0 mMeeTcs ToJbKO

npoxofsiilas BoJHA, TO b2=0. Koapdunuent orpaxenus R npeacrasnser coBoii
OTHOLIICHHE OTPANKEHHOrO MOTOKA K MafaloIeMy MOTOKY, MJHM, APYTMMHU CAOBaMH,
OTHOUWICHWE KBA[PATOR AMIIMTYN COOTBETCTBYIOWMX BoiH. M3 ycnoena uenpepbin-
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HocTH Y M ee mnpoussogHoll B Touke X =0 umeem a,+b,=a, u a,-b =
=(k,/k,)a,, orkyna
R-= (bllal)z = (kl = kz)zl(kl + k;)z

6) B cayyae E<U, peutenne ypasneuns Illpénmurepa cnpasa or Gapbepa:

¥, (x) = a,exp(xx) + bexp(-xx), e x=2m(U,-E)/h. U3 koneHocrn P(x)

cnenyer, uto @, =0. TINOTHOCTL BEPOATHOCTH HAXOXAEHNSA dacTHUbI Nof GapbepoM

P,(x)= \P:(x) o exp(-2xx). Orciona X,,,=1/2x%.

5155. D = exp[—(2l/b) JZm_(q,f_ﬁ]

5.156. D= exp[-(um/snuo)(uo - E)’/z].

5151. D zexp[—(nl/b)\/'ﬁ/—U—o(Uo—E)].

5.158. a = m ~n=-041 u —0,04 cooTBeTCTBEHHO.
5189. «=,/AR](E,-e,) -3 =-0,88.

5160. E,, = hR/(/RX,X,]2ncAX - 1)*=53 3B.

§.161. 0,82 mkm (38 ~2P) n 0,67 mxm (2P ~285).
$.162. AE=2rhcAX[A?=2,0 m9B.

5163. Aw=1,044:10" ¢,

5164. 38,,, 3P, ,, 3P,,, 3D,,, 3D,,.

5165.a) 1,2, 3, 4,5 6)0,1,2 34,5 6 8) 1/2, 3/2, 5/2, 7/2, 9/2.

5.166. as cocrosmns *P: hy3[4, hJI5/4 w Rh/35/4; mua cocrosnna 3D:
o, a3, B/E, B/TZ, h/30.

5167, a) ’F,,, M, =h/63]4; 6) °F, M, =2h/\5.

5.168. B F-coctosnuu M_,=Il\/3; ans D-cocToAHNA MOXHO JMIUB YCTAHOBHTD,

4To M,)b\/g.
5.169. 3, 4, 5.
5170. M, =h/30, *H,.
§171. a) 1, 3,5, 7,9, 6)2 4,6 B)S5 79
5.172. 31,1°.
si73. 'p, 'D,, 'F,, °P,,,, °D,,,,
5.174. Te xe, UTO ¥ B npeablayuieil zapade,
5.175. Bropoit n TpeTwuii.

5.176. g=4+6=10.
§5.177. CooTreercTBenHo 4, 7 un 10.

5178. °F,.

5.179. As (Z =33).

5.180. a) 45, ,,; ©) °P,.

5181 a) *F,,, B/15]4; ©)‘F,,, h3/1ij4.

5.182. a) JIpa d-snekTpoHa; 6) NsTh P-5A€XTPOHOB; B) NATL d-2/EKTPOHOB.
5.183. a) ’P; 6) *F,,,.

5184. “F,,.

3
Fl, 3,4°
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5185, v=1/vinn =13 Mxc.

5.186. N=AtP/2nch=7-10°.
5.187. 154 nm.

5.188. a) 843 nm aas Al, 180 nMm i Co; 6) AE =5 xsB.
5.189. Tpn.

5.190. 15 xB.

5191. Nia.

5192. Z=1+ 2[(n ~1)eU,/3hR(n - U,/U,) =29.

5193. Z=1+2/Aw[3R =22, Turan.

§.194. E_=(3[{4)AR(Z - 1)*+2xch[A, =55 xoB.

5195. E =hw/(2nc/wAL-1) =05 k3B, re o =(3/4)R(Z-1)%.
519. Z =1+ Brc[3RX, =22 (Ti), A=A As/(A,-1,)=029 nm.
5197. K =(3/4)BR(Z - 1 - 2nch/A =147 k3B, v=1,80-107 m/c.

5.198. a) g =2, 3a MCKIIOYEHNEM CHHINIETHOIO cocTosuMdA; 6) g =1.
§199. a) -2/3; 6) 0; B) 1, 1) 5/2; m) 0/0.

5200. a) V12 pg; 6) V12/5 pg; ) V64/3 pg.

5201 M,=h/12.

5202 =135 py (%S;),).

5203. p=y/63/5 py.

5204. p=5/5/4 pg.

5205. M =1/3]4.

5.206. SF

§.207. m=|.|];gB/lt‘—‘l,2'10m pan/c, rne § — caxrop Jlauge.
5208. F, _=p,|0B|3z| =xgJu (3n[{8)I[r?=4,1-107 H, rre

(CIC) wm pylén (CH).

x=1/c

5209. F=xpg2I/r?=3-10% H, me x=1/c (CIC) nm pyl/4n (CH).

5210. 0B/9oz =2Kx/gJpgl (1, +2l,) = 15 KIc/em = 0,15 kTam.
5211. a) He pacwenures; 6) Ha iiecTh; B) He pacuwenurcs (g =0).
5212. AE=2gJu;B; a) 58107 5B; 6) 145:107% sB.

5.213. a) IIpocroii; 6) croxHblii; B} mpoctoi; r) mpocroii (3gech A 06oMX

TepMoB ¢akropsl Jlanne oaMHaKoBbI).

§214. L=AE[2p B =3; 'F,.

5215. AA=A%p B/nch=35 mv.

5216. B, =40 xl'c = 0,40 T.

§217. B=hAw/gpg=3,0 xTc =0,30 Ta.

5.218. Qaktop Jlanpe g =HAw/2u B=3/2, §=2 u x=25+1=5,

2
5219. 7P,

§220. a) 2:1 (oTHowleHHe cooTBeTCTBYIomMX hakropo Jlaume); 6) B=

=2xchAA/gpusnAt=55 xlc =0,55 Tn.

5221. Aw=(213,24,0,£6,6)-10" ¢!, wecry xomnonent.
5.222. a) llects (I) m uetnipe (2); 6) meath (I) u wects (2).



5223. Aw =2(mg ~ My8,), 0 hsB/h=1,0-10" ¢,

5224. © =42 h/md*=1,57-10" pan/c, e m — Macca Mo/eKyAbL.
§225. 2 » 3. :

§226. M=y{md*E[2 =358, e m — Macca MOMeKysl.

§221. r=AE,/(AE,- AE,) =2, I=12/(AE,- AE,)=0,7-10"® r-om.

5228. @ =(y/1+8EI/R®-1)1/21=18-10" ¢

5229. I=h/Aw=193:10" r-cM?, d=112 mm.

§230. 13 yposHeil.

5231. N 5\/2_110—/5 =33, @ - cofcTBeHHas 9acToTa KoJieGaHuil.

5232. dN/dE = af2(r+1)=a[(1 +{T+4aE), me «=2I/h*, I — momenT
uHepuun Monexyisl. Mpn 7 =10 pan wona dN/dE =1,0-10* yposneii/aB.

5233. E, . /E, =0 pd*/h, me p — npuBeneHHas Macca MoMekyibl; a) 36;
6) 1,7-10% B) 2,9-10%

§234. d =ﬁb/_pA_m =0,13 aM, rge p — NpHBefleHHas Macca MOJEKYJbI.

§235. A=1,/(1 F0ly/2nc) =423 n 387 mm,

5236. w=mc(A - A /A A =137-10% ¢!, x=4,97 Hfem.

5237. 2-10" kr/em’, 1-10® mywion/cm>,

5238. *Be, E,=56,5 M3B.

§.239. a) 8,0 MaB; 6) 11,5 n 87 MsB; B) 145 MaB.

5240. E - E,= 0,22 MsB.

5.241. E=20¢e,,-24e,-12¢,=11,9 MsB, me & — sHeprua cBA3M Ha OAUH

HYKJIOH B COOTBETCTBYIOLUEM siJ(pe.
§.242. a) 8,0225 a.e.M.; 6) 10,0135 a.eM.

5243. a) P=1-exp(-At); 6) t=1/A.
§.244. Okono 1/4.
5.245. 1,2-10%.

5246. v=16 c.

5247. T=5,3 cyr.
5.248. 0,85-10° Bk.

5249, A=-(1/H)In(1-n)=n/t=1,1:10% ¢!, t=1/1=1,0 cyr.
5250. T=4,5-10° jer.
$251 t=Tlnn/In2 =4,1-10° ner.

5252. t=TIn(l +1/1){In2 =2,0-10° ner.
5.253. Cooreercreenno 3,2-10"7 u 0,8-10° Bk/r.

5254. V=(AJA")exp[-(¢/T)In2] =6 n.
5.255. 0,19%.

§256. t=-(T/In2)In(1 ~A/q) =9,5 cyr.

5257. a) Ny(2) =Nlexp(-A1) -exp(-A,0)]4,/(},~ A);

6) t,=In(X,/A,)](X,-1,).

5258. a) N,(£) =ANte™™; 6) ¢, =1/A.

5.259. a) ®Pb; 6) BOoceMb @-pacmafoB M LIECTHb B -pacnanos.

5260. v=,2m K |m =3,4:10° Mjc, m — macca nogepHero saapa; 0,020.
5§261. 1,6 MJIx. :
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5§.262. 0,82 MaB.
§263. a) 61 cM; 6) cooTserctBenno 2,1-10° u 0,77-10°.

(M, -M,)c? npn P -pacnage n K-saxsare,
5264, Q= . .
M“-M,“-Zm)c2 npu P*-pacnage.
5.265. 0,56 MaB u 47,5 3B.
§.266. 5 MIx.
§.267. 0,32 » 0,65 M3B.

5268. K=Q(Q+2mc?)[2Mc?=0,11 xsB, me Q=(My~M.-2m)c?,

m — Macca 3JeKTpoHa.

5269. v=c(mg,—m; ) my =40 emfc.

§270. 0,45¢ e ¢ — cKopocTh cBeTa.

5271. Aele=E/2mc*=3,6-107, me m — macca anpa.

§272. v=e/mc=0,22 xMfc, rie m — Mmacca Appa.

5273. v=gh/c =65 MEM/c.

5274. h =Hhct/gev=4,6 M.

5.275. K=K“/[1 +(M - m)2/4mMcos29] =6,0 MsB, ie m u M — macchbl @-

qacTHUBl ¥ Alpa JHTHA.

5276. a) n=4mM/(m+M)*=0,89; 6) n=2m/(m+M)=2(3. 3pgecb m u

M — wmaccht HeiiTpoHa u aeiiTpoHa.

5271. 0, = arcsin(m,[m,) = 30°,

5278. a) d; 6) "F; ) a; 1) YCL

§279. Q = (E,+E,) - (E,+E,).

5280. a) 82:10' Jlx, 2,7-10° kr; 6) 1,5 kr.
5281 5,74-107 kllx; 2-10* kr.

5.282. 2,79 MsB; 085 Mb3B.

5283. Q =8¢, -7e,,=17,3 MsB,

5284. Q=(1 *'fl,)K,'(l -nJ)K, -2 n,n, K K cost=-12 MsB, e ,=

=m,[my, n, ,=m,[m,.

m,
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5.285. a) —1,65 MaB; 6) 6,82 MsB; B) -2,79 MaB; r) 3,11 MuB.
5286. v, =092 107 m/c, 4,=0,53- 107 m/c.

§.287. 1,9 M3B.

5288. K =[Q+(L-m.[m)K][(1+m, m;)=85 MsB.

5.289. 9,1 M>3B, 170,5°.

§.291. KaEn(m’+ m,)[m,=3,3 MsB.

5.292. B npepenax or 1,89 no 2,06 MaB.

§.293. Q= —(11/12)Km= -3,7 MsB.

§.294. CoorsercTBenHo 1,88 u 5,75 MsB.

§295. 44 MB3B, 5,3-10° m/c.

[ 3 nop
my+m, 1 vm,

— Macchl HeiiTpoHa, sapa ?C, «-uacruust n sgpa °Be.
5291. Ha E_/2mc%=0,06%, me m — macca neiitpona.
5298. E=Q+2K/3 =65 M3B.

mym
5296, K = —1 (m-m)K - - =K, [=22 MsB, me m,, m, m,,
+



5299. E=E_+K;m/(m;+mg) =161, 169, 175 u 17,7 MsB, me E, — suep-
MR CBA3K JCHTPOHA B NPOMEXYTOYHOM AApE.

§300. o= (M/N,pd)Inn =256, me M — mondpnas Macca KagMHs,
N, — nocrosHsas ABOrajipo, p — IVIOTHOCTb KaJMud.

5301 I/I=exp((20,+0,)nd] =20, rae B — KOHUCHTPaUNA MOJEKYN TAXEIOH
BOJIBI.

5302 w={1 -exp[-(o,+ o‘)nd]}a,/(a,+ 0,) =035, me n ~ xoHueHTpauus
Afep XeJesa. .

5303. a) T=(w/k)In2; 6) w=ATe/ItIn2=2-10"3,

5304 a) t=nfoJ =3 *10° ner; 6) N, =JoN,T/In2=10-10", me N, -
wucno agep 'Au B donbre.

§305. N=(1 -e*")Jno/fAr.

5.306. J=Ae*JoNy(1 -e*) =6-10° eM2.¢cl, e A - nocrosmhas pac-
nana, N, — uncio agep Au B domre.

5307. N =Nok"1= 1,3:10%, me i — uucao nokosennil.

§308. N=vP/E=08-10" ¢!,

5309. a) N/N,=4-10%; 6) T=t/(k-1)=10 c.

5310. K =mc?(y/1+(p/mc)-1)=53 MsB, 043 u 91 IsB.

5311 (D =cto/n(n +2) =15 M.

§.312. ‘l:°=lchK(K+2mc2)=26 HC, rle M — Macca Me3OHa.

§313. J/J,= exp[—lmc/to\/K(K+ 2mc? ] =0,22, rme m — Macca 7-Me30Ha.
5314. K, =(m_-m)c*/2m =4,1 MsB, E,=29,8 MsB.

5315, K =[(my-m,)?- m7|c2/2my = 19,5 MoB.

5316. K, =(m, ~m)c*[2m, =52,5 MsB.

5317. mc*=m c?+K + ¢/m:c'4+ K(K +2m,c?) = 1115 MsB; A-vacruua.

. 5318 ¢ =1:o[l + (mulm‘)z] me/2m, = 5,4 MKC, THe T, — CpeaHee BPEMs XH3HH
MOKOALLIMXCA MIGOHOB.

5319. E, = (m: - m:)c‘/2(m“c2 +K) =22 MsB.

§320. mc2= ‘/(mg + mf) c*-2(mgc?+ Ky)(m c?+K,) =094 I'sB, neitrpon.

5321 K =m_c?[csc(0/2) - 1], E = m_c*/2sin(6/2). Ipu 0=60°
K, =E =mc>

5323. c0s(6/2) = 1/y1 +2mc?/K, orciona 0=99°.

5324. a) e, =4m c?<2,04 MsB; 6) ¢ aop = 2, ¢2(1 +m [m) =320 MsB.

§.325. 1,8 M>3B.

53%. a) K, =6m,c?=5,6 I'B; 6) K,,=m_c*(4m +m )[2m, =028 IsB.

§.327. a) 0,90 I'sB; 6) 0,77 IsB.

5328. a) K,=2m c2(2 +mm,)=3449 T3B; 6) Bo=2mc*(1+mfm)= -
= 3447 I'sB.
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5329. N, = [2 (‘/l + K/2m'¢:2 - l)mp/m‘] = 10, re npAMbIe CKOGKH 03HAYAIOT:

"fieyi0e yucsio oT".

5330. §=-2, Y=-1, E%qacruya.

§.331. 3anpeutenst 1, 2 ¥ 3.

§.332. 3anpemienst 2, 4 u'S. _

§.333, Dueprernuecku (1); B OCTAMBLHBIX NpoUECCaX HE COXPAHAIOTCA: GapUOHHBIA
sapag (2), snexrpuyecknit 3apsg (3), crpanHocte (4), Jnenrouubii 3apag (),
9NEKTPOHHBINR M MIOOHHBIH 3apsab! (6).

5334. p(uud), n(udd), L~(dds).
5.335. n*(ud), K~ (Gs), K°(ds).
5336. K*(us), A(uds), Q- (sss).
61 m=pVAp/p,=30r, p, — HOopManbHOe aTMochepHOE AaBIeHHMe.
62. p=(p,T,/T, - Ap)/2 = 10xIIa (0,10 arm).
63. m=pMVin (T,/T)/R(T,-T)).
64. m,/m,=(1-a/M,)/(alM, -1) =050, me a=mRT/pV.
6.5. p =py(m +m)[RT(m, [M, +m,[M,)=151/n.
6.6. a) p=(v,+v, +v,) RT/V=0,20MIIa (2,0 a1m) ;
6) M=(v,M, +v,M, +v .M}/ (v, +v, +v;) =36,7 r/Mom.
61. T =T(n - 1/n) /(' - 1/1') = 420K.
63. n=Inq/ln(l +AV/V).
6.9. p=p,exp(-Ct/V).
6.10. t=(V/C)lnn = 1,0 Mun.
611. AT=(mg+p,AS)I/R=09K.

612. a) T, =(2p,/3R) '/po/Sa; 6) T, =Py/eBR.
613. p..=2R[feT,.
6.14. dT/dh = -Mg|R = -33 MK/M.

6.15. dT/dh=-Mg(n-1)/nR.
6.16. 0,54 u 19 arm.

617. ) h=RT/Mg=8,0xm; 6) h=nRT/Mg =0,08 ™.
618. m=(1-eMEMRTYp Sl

619, hg= [hpdh/fpdh =RT/Mg.

6.20. a) ’ P=p, (01 -ah)*, k<lja; 6) P=pyl (1 +ah)". 3aech
n=Mg/aRT,.

621. p =p,exp(M w?r?[2RT).

622. p,_ =pRT/M =280 atm, p=pRT/M(M - pb) - ap?/M* =80 atm.

623. a) T=a(V-b)(1+n)/RV(nV+b)=133K; 6) p=RT/(V-b)-
-aV?*=99amM.

624. a=V*(T,p, - T,p,) | (T, - T,) =0,19 ITa - m®/Moms.?;
b=V-R(T,-T)/(p, ~p,) = 0,042 n/Moms.

625. U=pV/(y - 1) = 10MIx.
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626. T

6.27.
6.28.
6.29.
6.30.
6.31.

632. y=

6.33.
6.34.
6.35.
6.36.
6.37.
6.38.

-/ (y

6.39.
6.40.

6.41.
6.42.
6.43.

UG ANI ALY NN AL
VLRV, WV,

AU=-p,VAT|T,(n-1)=-025xllx, Q' =-AU.

Q=Av/(y-1)=7[x.

M=mRAT/AQ=28r/moms.

AU=Q-RAT=1,00&lIx, v =Q/(Q-RAT)=16.

Q@=VRT (1 -1/n)=25x]Ix.

V]Y](Vz _1) +v2Y2(71 - 1) - 1’33
V](Yz°1)+v2(yl'l)

¢y =02x/(rK), ¢,=0,651%/(r'K).

A'=RT(n-1-1nn).

A" =p,VyIn[(n + 1)/ 4n].

y=1+(n-1)/(Q/vRT,-1nn) =14. ‘

a) T=T,n' /" =560K; 6) A’ =RTy(n' V*-1)/(y-1)=56xx.

Ilpu apuabatudeckoM cxaTuu paGora Gojblue B n=(‘r|7'1 -

-1)Iny =1,4 paza.

T=T,[(n +1)}/41] "2,

© =82y p,ImV,.

v=y2YRT/(y - 1)M =33 kMc.

Q=RAT(2-¥)/(y-1).

C=R(n-v)/(n-1)(y-1), C<0 npn 1l<n<y,

644. C=Cy(n-y)/(n-1)=-42]1Ix [ (K-Momp), n=Inf/he.

6.46. a) Q=Cy(n-y)AT/(n-1)=0,11x0x; 6) A=-RAT/(n-1)=
=043 g]Ix.

647.2) AU=aVo(n?-1)/(y-1); 6) A=aVo(n?-1)/2;
8) C=C,+R/2

648. a) C=-R/(y-1); 6) TV -D2=congt.

6.49.
6.50.
6.51.
6.52.
6.53.
6.54.
6.55.
6.56.
6.57.
6.58.
6.59.

6.60.
6.61.

ay A=(1-a)RAT; 6) C=C,+R(1-a); C<0 npu a>y/(y-1).
a) A=AU(¥-1)]a;6) C=C,+Rfc.

C=C,+RJ/2.

a) C=C,+R/aV; 6) C=C,+R/(1 +aV).

a) C=yR/[(y - 1) +aR[p,V; 6©) Q=p, (V- V) C,IR+ aln(V,/V)).
a) C=C,+RTJaV; 6) Q=uC,(V,-V,) +RT,In(¥,/V,).

a) Ve TR =const; 6) Te®/#¥ =const; 5) V-aT = const.

a) A=alnn -RT,(n -1)/(y -1); 6) pVTe™0"DIPY = congt,

A =RTl{(V,-b)|(V,-b)] +alV,-a]V,.

Q=RTh[(V,-b)/(V, -b)] =3,8xIIx.

T(V-b)* =const, me «=R/C,.
C,-C,=R/(1-2a(V~-b)*| RTV?).

AT=-vaV,(y -1)/RV,(V,+V,) = -30K
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662. Q=v:a(V,-V,)|V,V,=033xIx.

664. T,<2a(1-b/V,) bR =180K.

665. AT=-Y"1 ufl -.__22_;
Yy (Vi/b-1 RV,

666. n=p/kT=1-10°cm?; (I} =020,

661. p=(1 +n)MRT/MV = 1,9 arM, M-macca mMona asota N,.

668 1 = (p[ET - p/m)[ (1 ~my/m,) = 1,6 -10° M, rme m, w m, — waccs

a)15K 6) -39 K

MOJIEKY/1 reJing H asoTra.

669. i=2/(p ¥ p-1)=5.

610. vfv, =/(i+2)[3i; a) 075 6) 0,68

61L AU=(i,T, - i, T,)mR/2M =43 e]Ix.

6.72. a) C,=(3N-5/2)R, y =(6N-3)/(6N-5); 6) C,=(3N-1)R,

=(N-23)/(N-1).

673. A]Q=1/(3N-2) pnna HenuHeitupix- Monexyn u 1/(3N~3/2) pna

JIMHEHHBIX.

6.74. N=2(2 -n)/(4 -3 1) =4, Monexynanl HeimuHeiiHble.

675. M=R[(c,-¢y) = 32 r/moms; i =2/(¢,/°y‘ 1) =5.

6.76. a) i=2(C'IR— 1)=5; 6) i=2(C/R-2)=3.

677, ¥y =(5v, +7v,)](3v, +5v,).

678. n=p/(y -1){e)=10-10%u"

679. AT=Mv*|iR=031K, me i=5.

680. a) v, =/3RT/M=04Txm/c, (K)=3kT/2=60-1021Ix; ©6)uv,, =

=32kT/npd’® =0,15 M/c.
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6.81. Hano pacumputs B 0’ =7,6 pasa, rie i=5,
6.82. Q=(n2-1)imRT/2M = 10K]Ix.

683. o, =y2ET]1=63102 pag/c.

684. (K),, =kT,n¥'=0,7 10 IIx.

6.85. Ymenbwmres B 'Y pas, e i=5.

6.86. Vmenpimnace B R0 V0-D =25 paga
6.87. C=R(i+1)/2=3R.

6.88. 8N,/3N, =exp [m (v}, - v},)/2kT] 8v, [ Bv, =15.

6.89. 3P = (m/2x kD)2 exp(-mv’/2kT) 8v, 8v, 8v,=1,7-10,
690. 3N/N=(m/2xkT)*? exp(-mv’|2kT) 2 %0 8v, v,

691. 3N/N=(m/kT)exp(-mv’[2kT) v v, .

692 F(u)=(4/yr)uexp(-u?). '

693. v, =y2p[p =045xMjc, (v} =051xM/c, v, =055 rmfc.
694. 3N/N=88n/eym = 1,66%; 6) SN/N=12y3/2nc> 87=1,85%.
695. a) T= m(Au)’Ik (V3-+2f =380K; 6) T= muz/zk 340K.
6.96. T=m(v, v,)/4kln(vzlvl)=330K



697. Veermmunnack B 12 pas.

és8. v - /BFTTmAEATG .

699. T =my (Av)/2Kk(1 - fagm, |’ =370K.

6.100. v = f3ETIn(m,/m)[(m,-m,) = 1,61 e

6101 T=mv?/3k, v, =v/273.

6102 (v)=0, (v | =y2kT/xm.

6.103. (u5) =kT/m.

6104, v = fu,dn(vx) =n{v)/4, e dn(v,) =ne(v,)dv,, nurerpnposatne

TPOBOAUTCA 1O D, OT 0 o oo.
6.105. p=2[mo, -v,dn(v,) =nkT, me dn(v,)=ne(v,)dv, mirerpuposarne

npoBofuTes no v, ot 0 go oo,

6.206. {1/v) = 2Zm[=kT = 4/={v).
6.107. dv = fdn (dQJAx)vcos 8 =n2kT/nmsin® cos®d®, e uurerpupo-

BaHME MPOBOAMTCA MO U OT 0 no oo,

6.108. dv =fdn(dﬂl41:)ucosb =n1:(2 T
T

HHTerpupoBaHue fposoautcs no O or 0 go =/2.

6.109. a) f(K) =2n (nkT)>2 ¢ KM /K. ) K, =kT[2, K, #K(v,,)

6.110. 3N/N=3/6/me*31=0,9%.

6111 v, =/3kT/m; 6) K, =kT.

6112 a) p(A) =CAr*exp(-a/A?), me C=4n(2a M /mkT) %, a =2x*h*ImkT;
6) App = xA/mkT = 0,090 oM.

6.113. a) IlycTe VU, — NPOEKUMA BEKTOPa CKOPOCTH M3JYMalOl{ero aToMa Ha
HanpapJeHUe JMHHH HaGmopenus. Yucno aromos c¢ mpoexkumamu (v, v +dv,),

32
) exp(-mv?[/2kT) v’dv, e

2
te. n(v)du coexp(-mv,/2kT)dv,. Yacrora cBera, H3IydacMOro aromami,
CKOPOCTL KOTOPBIX D, ecTh V =vo(l+ 1 /¢c). C noMolbi 3TOMO BbIpAXeHHH
HailieM pacnpefiesienne aToMoB no vactotam: B(v)dv =n(v )duv,. U naxouen, Hafo

yuecTb, 9TO CrEKTPaTbHas WHTEHCHBHOCTH Manydenus I oon(v);

6) Av/v,{8kTIn2/mc>.

6.114. A}.‘on =[AA,  =4nT Ve
Macca.

6115. F=(kT/AR)Inn =09 -10°H.

6.116. k =xd*/ghAp/6TInn = 1,4-10"B Ox/K.

6.117. n/n, =exp[(M, - M,)gh/RT] = 1,39.

6.118. A=kTIn(n,/n)/(m, -m,)g.

6.119. He nameHuTCs.

6.120. A =(RT/Mg)nInn/(n -1).

/A =10%, e vw=¢2R>T/M, M - monspHas
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6.121. {(U) =kT. He 3aBucur.
6122. a =n\RT/M1=70g.

6123. M =2RTplnn/(p -py)(rs - ri)wl.

6124. © =y/QRT/MI*)Inn =280 pag/c.

6.125. a) dN=myexp(-ar*/kT)4nr*dr; ©) r,=VkT[a; ®) dNIN=
=(a/ckTY? exp(-ar*/kT)4nridr; 1) ynemi‘lwrca 8 n*? paza.

6.126. a) dN=2nnea2eV*\[UdU; 6) U, =kT/2.

6127. 8N =32/xn,eE* 128787, me E=U+kT.

6.128. n =n2exp(-hw/kT)=3- 10, me o =R(1-1/n%), R-nocrosunas
PunGepra. )

6.129. NIN, = (g/g,) exp (-Ao [kT) = 1,13 10% me g u g, — kparHocTH
sbipoxaenns yposHeil 3P u 3§ coorsercrBenHo (g=6, g,=2).

E, + Ejexp (-AE[kT
6.130. N, = Ny , (E)=—2 p (CAE[RT)
1 +exp (AE/kT) 1 +exp (-AE[kT)

, me AE=E, -E,.
CM. puec. SL.

7
Puc. 51

N(AE)ZQAE":T C.= N(AE)Z e-Az/u' C.= N(AE)2
ET2(1 +eAENRTY’ Voo Y akr?

6.132. t = nhwg/g,P exp (hw/kT) =65Hc, rme g ¥ 8, — KPaTHOCTH BLIPOXAe-
HYA DPEe30HAHCHONO M OCHOBHOIO YDOBHEIA.

6.133. N, /N,, =(1/3)exp[-B(w» -2B)/kT] =3,1 107%, tne B=hj2I, I -
MOMEHT HHEPLMHM MOJEKY/IbI.

6.134. r, =(d/h)VkTp -1/2 =8, rne p — npusenennan macca Moneky1sl O,,
d - paccrosHne Mexmy ee aapamu. [padmk 3aBuCHMMOCTH N[N, or r cf1. Ha
puc. 52.

6131 C, =

) Y E,exp(-E, /kT) _ Y Eexp(-aE,)
Y exp(-E,/kT) Y exp(-«E,)

« =1/kT. 3pneck cymmupoBaHne NpoBoauTesa Mo v oT 0 fo o0, M AelaeTca 3TO
caefyoliuM o6pasom:

__90 __ 39 exp(-ahw/2) _ Ao ho
El=-Zm ~aE)=-Sn o@Cehe/2) bo he
)= - e (e, =~ T ey " 2 ep(hekD) - T

6.135. (E , e E, =ho (v+1/2),
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C =N a(E) = R(n@lkr)zm (n&lkT) = 0,56 R, e R - yHUBEpCaTLHASA

vees o aT [exp (B [kT) - 11
razoBasg noCrTodHHan.

6.136. I, [l =exp(-Bw(kT) =0,067.
Veemmuurca : 135 pa:la’.( fET) N”/ No

6.137. A’ =A/(n-1) =20 xlix 10}

6138. y =2A4'[iRT =024, tne i=5.

6.139. Bo BTOpOM .Cyuae.

6140. 2) n=1-n'"7=025;6) n =
=1-nY7-1=0,18, 5r

6.141. A’ =Q,(T,/T,-1) =16 x[Ix.

6142. £ =(1-n)/n =9.

6.143. 5 =1-2T/(T, + T,).

b e e i s e o v—

6.144. n=1-%'1"7=60%. 0 /15 ZIO r
6.145. =1 -p-Div,
6.146. n=1-(n+y)/(1+yn). Puc. 52

. 6147. B oboux ciywasx n=1-
-lnn/(n-1).

6.148. B oGoux caydasx N =1-(n-1)/nlnn.

6149. n=1-(n-1)/nlnn.

6.150.a)n=l————y(”'l); q=1-————-————n1‘1 .

n'-1 y(n-1)nv!

6.151. HepaBencrso f 8Q,/T, - f 3Q;/T,<0 ycnmres, ecim samennts T, na
Topw # T, va T Torma Q,/T,, -Q3/T,,.<0. Orcopa Q/Q,> T, /T,
wm N < Ny, .

6152 A, =mc[T,-T,-T,In(T},/T,)] =34 MIIx,, e ¢ - yneabHas
TCIJIOEMKOCTEL XeJie3a.

6.153. a) AS=Rlnn/(y -1) =19 Ix/(X Mois); 6) AS=yRln/(y -1) =
=25 Ox /(K Mons).

6.154. n =exp(-AS/VR) =20.

6.155. AS =vRInn=20Ix/K.

6.156. AS =-myRInn/M(y - 1) = -10 Ix/K.

6.157. AS =vR(ylne -Inf)/(y -1) = -11 Ix/K.

6.158. S, - §, = vR[lna ~Inf/(y - 1)] = 1,0 Xx/K.

6159. AS=R(n-y)nt/(n~1)(y-1).

6.160. AS =vR(y +1)Ina/(y -1) =46 Ix/K.

6.161. AS =-(R/2)Inv.

6.162. V_ =yp,/a(l +¥).

6.163. T=T, + (R/a)ln(V]V}).

6.164. AS =RIn[(V, - b)/(V, - b)].

6.165. AS =C,In(T,/T,) +Rin[(V, - b)/(V, - b)].

6165. a) C=C,-R; 6) AS=(C,-R)I(T,/T,).

6167. S =aT3/3.
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6.168. AS =m{aln(T,/T)) + b(T, - T,)} =2,0 xIx/K.

6.169. C=S/n.

6.170. T=Tyexp{(S - S,)/C].

617. a) C=-a/T; 6) Q=aln(T\/T,); - 8) A=aln(T,/T)) +C/T, - T,).
6.172. a) n=(n-1)/2n; 6) w=(n-1)/(n+1).

6.173. AS =vRInan=20 Ix/K.

6174. AU=(2""'-1)RT,/(y -1), AS=RIn2.
6.175. Tlocsie Heo6paTHMOrO pacUIMpPEHHs JaBienne OyfeT Godblie.

6.176. AS=v,RIn(1 +n)+v,Rin(1 +1/n)=5,1 Ix/K.

6.177. AS =m,c,In(T/T)) + myc,In(TT,)=4,4 Ix/K, rne T=(mc,T, +,
+my6, T,)[(m,c, + myc,), €, W €, — yheibHble TEMJOEMKOCTH MeAU M BOJBL

6178. AS =CyIn[(T, + T,)*/4T,T,]>0.

6.179. AF=RTWn{(V, - b)/(V, - b)) +alV, -a/V,.

6.180. AS=vR/(y-1)-AF/T(n""!-1)=020 glix/K.

6.182. V=kT/pn® =037 mm3.

6.183. a) P=1/2", 6) N=Ig(¢/t)/In2 =80, rne t ~ 10 mxc — cpemee BpeMs
IpoJIETa ATOMOM TeJins PacCTOSHUA OpAAKa pasMepa cocyaa.

6.184. Q_ =NY[(N/2)1} =252, Py, =R, [2Y=24,6%.

6.185, Pn=-—N!——; —1—, ~5—, —12, ig, —5—, L COOTBETCTBEHHO.
n(N-a)12¥ 32 32 32 327 32 32
N! -
6.186. P = ————p"(1-py""", e p=V/V,.
,3n!(N_n)!p (1-p) p=Viv,
6.187. d= 6/1tnon2 =04 MRM, e B, — uncio JlowmuAaTa; (n)=1/n%=
=1,0-10°.

6.188. Q = 1053107

6.189. Q =kTlnn =1,0-107" Ix.

6.190. Yeemmunrca B 2/Q,=(1+ AT/ To)m‘/z = 104341 oy,
6191 a) n=037; 6) n =023.

6192. A =Alflny.

6.193. a) P=exp(-at); 6) (t)=1/a.

6194. a) 1 =0,06 MxM, t =0,135C; 6) L =6-10°m, t =384,
6.195. B 18 pas.

6.19. A =(2nN,/3b)*/*kTy/\2p, = 84 EM.
6.197. v = nd’p,N,\[2y[MRT, = 55T,
6.198. a) 0,7 Ila; 6) 2-10" cM™®, 0,2 mxm.
6.199. a) v =y2nd*n{v)=0,74-10" ¢ ;
6) v ==nd’n*v)/y2=1,0-10° ¢! -cm™®, e n=p [kT,, (v)=y8RT/xM.
6200. a) A =const, veoyT; 6) AT, veol/yT.

6201. a) A =const, Vv yBeaWuuTCH B ﬁl pa3; 6) A yMmeHbwnTCi B R pa3,
V yBEIMYHMTCA B M pas.
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6202. a) AoV, vV 95, 6) Leop™37, veop¥;5) Ao T2, vooT?

6203. a) AV, VvV ™I 6 Lap it vaptriia,
B) A THI-8  y o T*+DRG-1)

6204. a) C=R(1 +2{)[4=23 Ix/(K Moms); 6) C=R(i+2)/2=
=29 Nx /(K *Moxp).

6205. n=n exp(-t/t), e t=4V/S(v), (v)=\BRT[nM.

6206. Veemunres B (1 +0)/(1 +Jq) pas.

6.207. Veeswannoco B a’fP =2,0 pasa.

6.208. a) D yBeiwuMTca B M pas, n =const, 6) D ypemmuutca B 1
n - B y/n pas.

6209. D ymensuurca B nY% = 6,3 pasa, n ysemruurcs B n'/* = 1,6 pasa.

6210. a) n=3; 6) n=1; B) n=1.
6211. 0,18 Hm.

6212. d, /dy, = 1,7.

6213. N, =2anoR*/AR; p=y2kT/rd*nAR=0,7 Ia.

6214. n =(1/R} - 1/R})N J4no.

6215. N = tnwa*/2h. ‘

6216. N =/xMJ2RT wa*p/3.

6217. p =(=a*M/16qRT)|p] - p|il.

6218. T=(x, /1, + %, T,/L)[(x,]1, + %,/L;).

6219. x = (I, +L)/(L /%, +L[x,).

6220. T() = T,(T/ T, q=(a/DIn(T,/T,).

6221. AT=(AT) exp(-at), me « =(1/C, +1/C,)Sx/l.

6222. ¢ =2iR¥¥(T}" - T)*)|9n*21d* N, /M =40 Btm?, e i=3, d -
3theKTHBHBIH QUAMeTp aToMa reyus.

6223. ) =23 MM> 1, cnenoBaTenbho, ras yabTpapaspexennbli; ¢ =p{v) @, -
-,)/6T(y ~ 1) =22 Br/m?, me (v) = (8RT/xM, T=(T, +T,)/2.

6224. T=T, +(T, - T,)In(r/R,)/In(R,/R,).

6225. T=T, +(T,~T,) (1/R, -1/r)/ (1R, - 1/R,).

6226. T=T,+(R?-r})wldx.

6227. T=T,+(R?-r*)w/6x.

6229. a) T,=T[\3; 6) T,=TYyTi[2.

6230. T, =bT,[(b+N,ALA) =1750K.

6231 A =34 Mkm.

6232. 5-10°xr/c, oxono 10" per.

3
6233. T=/3cRp/oM=2 ‘10'K, me R ~ YHMBepCaJbHas Ta30Bas NOCTOAH-
Hat, M — monaApuas macca Bogopopa (H,).

32 pas,
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6.234. £=(n3 - 1)cpd/ 18073 =3 4, e ¢ — yhenbHas TENJOEMKOCTb  Men,
P — €e MIOTHOCTh.
6235. T= To\/IT/Tl =266 K, mme R — papnyc Comnua, ! — paccrosune Mexay
CoanueM u 3emJeid.
6236. T, =T,/d[2] =400 K.
6231. a) C,=(3U/3T),=160T*V/c =3 HIX/K, e U=40T*V/c;
6) §=160T2V/3¢ = 1,0 alx/K.
6.238. VT? = const.
6239. a) w,,=2T/a=524-10%¢c™!; 6) A, =2mca/5T =144 MxM.
6240. a) u, = (kT/n%c3)w?; 6) u, = (B/r*c?)o3exp(-ho/kT).
_ lex2h v? " = 16n%chi~*
Y o3 exp(2rhv/kT) -1 * exp(2mhc/kTr) -1

6242. AP =4n’c?AT5AMA/b® (exp(2rhc/kb)-1) =031 Br/em?’, e b -
TIOCTOAHHAsA B 3aKOHC CMCEIL[eHHA Buna.

6.243. P, =[1 -exp(-x)]exp(-nx), me x =Hho[kT.
1 w2dw ndh = 8mA4d)
x?c? exp(hwfkT)-1 ' *  exp(mhc/kTrA) -1
6245. P [P, =1/[exp(-ho/kT)-11=7-10"%, me @=3R/4, R -
nocroaunas Pupbepra; 6) T=1,7-10° K.
6.246. ITycte I — HMHTEHCUBHOCTH MPOXOAALIEIO CBeTa. YObLIbL 3TOH BeJINYMHbI
NpH NPOXOXAEHUH /IO  BellleCcTBa ToMMHbI dX pasua ~—dI =uIdx=(NlBl2 -

6.241. u

6.244. n do =

~N,B,){[¢)dx, rne N; u N; — KOHUEHTpauuy aTOMOB Ha HKXXHEM M BEPXHEM
yposHsx, B, u B, - xoohdnuuents IiiHmreiina. Orciona x = (Ao /c)N B, (1 -
-8, N,/g,N,). lanee cregyer yuects pacnpene/ienne BoibliMaHa H TOT (haKT, 4TO
B> KT (npn stom N, =No — NOAHBLIA KOHUEHTPAUVMK ATOMOB).

3
6.247. a = ‘/2M/N‘p =0,31 um, tne M - monspHas Mmacca.

6248. a = YAMINp =036 um.
6.249. p =4(My, + M¢))/N,a* = 2,18 rfem®.

6250. a) a, a/y2, a//3; ©) a/2, a/\3, a//12; ) a/2, a/\8, al/3.

6.251. Ilnockocrs (hkl), Ganxaitiuas k Havany koopguHat O, BIATOMY B OIHOM
M3 Y3JOB pELUETKH, OTCeKaeT Ha ocAX KooppuHar orpeskn afh, alk n afl.
Paccrosnne or Toukn O no AauHoii miockoctd pasHo d. TlycTh yribl Mexdy
HOpMaNbI0 K TUIOCKOCTH M OCAMM KOODAMRAT X,y,Z pasanl &, P,y. Toma

cose =hdfa, cosf =kd[a, cosy =ld/a. Ocraerca ucnonvsoBaTh TOT (hakT, 4TO
CyMMa KBafpaTOB STHX KOCHHYCOB DaBHA eNUHMILE.

6.252. (111), 1,77-10'° aTom/cm?.

6.253. cosa =h/yh% + k2 + 12, orciona & =74°30'. Anatormuno P =57°40" u
vy =36°40",

6254. AN, =(l/nv)dow.
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6.255. McxoaMM M3 BOJHOBOTO YpaBHEHUS E"+E"=(l/ ). Ero pelleHue
piieMm B Buae £ = X(x)Y(y)smmt Tlocne NOACTaHOBKM B BOJHOBOC ypaBHeHHe
nonyunm X3 /X + Y' /Y= (®/v)?. Jlepas 9acTh 3TOrO ypaBHEHMS CORNEPKHMT (YHKIMH,
3aBUCALIINE 'ro.vn,xo OT X M Y. OTH NepeMeHHble He3aBHCHMBIE, NMO3TOMY JIEBast
qacTh noc.nenﬂem ypaBHEHNs [OKHA ObITb CYMMOH HOCTOSHHBIX. OGOSHATMM MX
kX u k; Toma

X, +EX=0, Y +EY=0,
npudeM kl +k, (oo/v)2 Pemel-mx 9THX ypaBHeﬂnu C Y4ETOM TPaHMYHBIX YCIOBMI
X(0)=0 u Y(0) =0 sanuwem cpasy B pune X =sink,x, Y =sink,y (ammmryner
MOXHO ONYCTMTh, W60 [/Is pelieHus Haileil 3afa4u OHM HE CYILECCTBEHHEI).
Hocrosuusie k, n k, naxomum us rpanuuneix yeioenit X(a) =0 n Y(b) =0, rne
a u b — pMHBI CTOPOH MeMGpaHbI.

Wrax, £ =sin(k x)sin(k,y)sinwt, me k =nnfa, k=mn/b, n, n n
—~ Ueible MOJOXKNTENbHBIE YHCAA (OTpHIATebHble HE HAXT HOBLIX JiMHeiiHO-

HEe3aBNCUMBIX peleHuit).
Wso6Gpa3um ornipefeneHHoe coGCTBEHHOE

koneb6aHMe TOYKON Ha MJIOCKOCTH C€ OCAMHU 23
k, n k,. Torna k} + & = (0fv)? ectb ypasHe-
HuE OKpYXHOCTH paguyca k=wfv. Uncio co-
GCTBEHHBIX KoneGaHMil C 4YacToTol, MeHbUIeH
@, PaBHO YHC/y Todek (pHC.53) BHYTpH Kpyra
panuyca k= /v B ero nepsoii uersepTy (Tak
kak Bce M >0). Ilromwans Aueiiku, copgepxa-
weit  ogHy  Touky, pasna 8kdk, =
= (n*ab)dn,3n, = xS, u6o dndn,=1.
ITopeauB muowLiags 4ETBEPTH Kpyra papuy-

ca k=w/v ua nnowaas onHoll Ayeiikm, Haii- 0
nem N, =k2S/4n = 0S/4nv?.  Orciona
dN, =(5'2nv*) wdw. Puc. 53

6.256. Peilenue aHaJOTMYHO TpPUBENCHHOMY B npefbylylieii sagave. Ho B
AaHHOM ciy4ae BMecTo 1/4 mioutanu kpyra caepyer B3aTh 1/8 o6bema imapa H,
KpoMe TOro, MOoJIyieHHOE BbIpaXeHHe Halo elle YMHOXHMTb Ha 2, NOCKOJbKY Kakoik
HacToTe COOTBETCTBYIOT [1B€ CTOA4HE BOJHbl CO B3aMMHO MNEPNEHAMKY/APHBLIMH

TUIOCKOCTAMM NosApusaluu. B pesyawrare nonyuum dN, =(V2n2) oide.
6257. a) @ =(B/B)xuny; 6) @ =(B/Bv ARy ®) ©=(b/BHv\erin,
3
6.258. 8 = (h/k) ﬁ8u2n°/(0|'|3+ 20;3) =470 K, me n, — KoHUEHTpauus aToMoB.

3
6.258. v=k®/h ‘/61t2n°=3,4 EM/C, e M, — KOHUeHTpauus aromos. Ta6-
ymyHble 3Havenna: vy =63 xm/e, v, =3,1 km/c.
6.260. KoneGaTe/bHan SHEPTHS M TEIUIOEMKOCTb MOJS "KpHCTamia™
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r’"' o xdx T
U=Re c-r|2T [xdx __OIT |
(4 e ] (9 [e‘—l e"’—l)

rae X =Aw/kT. Mpn T>» O rennoemxocts C =R.
6261. dN/dw =2l/1ta¢mm-w2; N=lla, r.e. paBHO 4Ky aTOMOB B

Lenoyke.
6.262. Uy=9RO/8M = 48,6 Ix/r, ne M — wmonspHas Macca Menu.

6263. 2) ® =220 K; 6) C =10 Ix/(K-mMom); B) @, =4,1°10" c'.
6.265, w,, = (leb)Vm =6-10%c!, e M ~ Mo.rmpua# Macca.
6.266. Jla, Tax Kak NpH ITHX TEMINEPATYpax TEIVIOEMKOCTh TR,

6.267. O'J(3R mR/5MQ)(T‘ T‘) 330 X, rne M — monapHas Macca.

6268. (E)=3k8/8.

6.269. U, ~9nhN,v/8a =3 xlIx/Monb.
6.270. CM. puc. 54.

6271 ho,,. =28 M3B, Ak, ~
~107" r-emjc.

62712. dN=

IN(H/k8) wPdw
(hwlkT) 1
3kT‘n xdx -
e‘ 1
=260 MIla (2,6 10’ a'rM) rme n — KOH-
HEHTPAUXA AaTOMOB. 3ECh HCMONL3IOBAHA

* MOJIEKYJIApHO-KWHETHYECKat MOxenb d)OHOH-
HOIO rasa.

ST SR 6.274. a) =(3n*n)**02/2m;
Y 05 e g (x>=(3/5)€’<',:.

6275. AN/N=39/2=15%.
6276. n=1-232:65%.

6273. pr——

T T T Y T T T Y

Puc. 54

6271. 096,

6.278. ITpuSmsnteasuo no 3:10° K.

6279, AE =2x*0/mV(3x2m)"/3 =2 102 5B

6280, dn, = (m*|x22%) Pdv;  6) (W)u,, =3/4.

6.281. ) ~2a.

6282 T~2xhn?3(km =33 10° K, rue " — KOHUEHTpauMs aTomoB, M —
Macca EKTPOHA.

6283, dn, =8xA~d).

6284, p=(2/3)n(K) = TSN H2 S m = § - 10° xlla (5 10° am), e (K) —
CPEHAA KHHETHYeCKad SHEPIUS CBOGOIHBIX /EKTPOHOB.

6.285. CulC’- = nszlﬁE, =7,7-1073,

6€286. A =kT(nT/AT-2)=453B.
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6287. n= [T+ UJK =102, me

K, =G 2 2m.

AE,

6.288.

Epy =2KT, T,1n0/(T,

-T,)=0,33 aB.
6289. o =(1/p)dp/3T = -nch/kT?A_=-005K™,

— lHWPpHHA 3anpemel-moﬁ 30HbI.

6290. AE
6.291.

=-2kA(lne)/A(1/T) =12 u 0,06 3B.
t=t/ln[(p - Pl)PzI(P -

Pg)pll =0,01 c.

Uo=ﬁ +A, A - paGora BbIXOAa,

rme p ~exp(AE/2kT),

6292. n=hBU/elpU, =510 cm™3, u,=1U,/hBU =0,05 M?/(B-c).
|lug - 5| =1/ B =0,20 M?/(B-c).

6.293.
6.294.

6.295.
6.296.
6.297.
6.298.
6.299.
6.300.
6.301.
6.302.
6.303.
6.304.
6.305.
6.306.
6.307.
6.308.
6.309.
6.310.

6.311.
6.312.

BOAbI.

a4

6313. m
6.314.
6.315.
6.316.
6.317.
6.318.
6.319.
6.320.
6.321.
6.322.

n'in"=n2=40.

a) Ap=4ald=13 arm;

h=4a/pgd =21 cMm.

6) Ap=8ajd-=

@ =pyd(1 - n?[m)[8(n* - 1).

F =2aR=0,60 mH.

o =p(R®- R} - R})/4(R} + R} - R?).
R=abl/(a-b); 0=120°.
P=p,+pgh +4a/d =22 amm.

h=[py(n® -1) +4a(n®

-1)/d]/pg=5m.

Ah +4a |cost| (d, ~d,|)/d,d,pg = 11 mm.

R=2ajpgh=0,6 um.

x=1/(1 +pyd[4a) = 1,4 cm.
o ={pgh +p,l/(I - B)]d[Acos.
h=4alpg(d, ~d|) =6 cm.

h =2acosd/pgxdo.

1,2:107 arm

V, = ~d®2g1 - da(n-1)[pd/4yn* -1=09 .
R=2a/(mg[na® - pgh).

R, - R, =pgh®[8a =020 mm.
a =hR(p - p,)g/2 =007 H/m, tne p H p, — NIOTHOCTb ATIOMUHUS K

=2nR%a|cos® |(n? - 1)/gh = O7xr

F =2am/ph®= 1,0 H.
F=2nR%a/k =06 xH.
F=2a%l/pgd? =13 H.
h=2a(l-sind)/pd.
h=\a]pgsin(d/2).
t=2IR* ar*,

Q =2na’/pg.

a) F=mnad?=3 mxlx;
a) AF=2nad?(271/3 -

6) F=2rad? = 10 mMxJlx.

1) = -1,5 mxflxg

6) A’ =4nR*(2a + Rp,/3).
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6323. C-C,=R/2(1 +3p,r/8a).

6.325. a) AS =-2(da/dT)Ao; 6) AU=2(« -T-da/dDAc.

6.326. A=AmRTIM =12 Tx.

6321 m, =(V-mV_)|(Vo-V.)=20r, V=101 3pece V_ — ynenoHbi
06beM BORBI.

6.328. m_=Mp,(V,- V)/RT=2,0r, e p, ~ HopMmalkHOe faBJieHME.

6329. n=(n-1)/(N-1); n=1/(N+1).

6.330. AS=mgq/T=6,0 xllx/K, AU=m(q-RT/M)=2,1 MIx, rne T=373 K.

6331 h=(Q-mcAT)RT/qpSM =20 cM, The ¢ — yaeibHAas TEMJIOEMKOCTh

poabt, AT =100 K, ¢ — yaesvbHas Temnora napooGpasoBaHus Bogbl, T — ec
TeMIepaTypa KHIEHHA.

6332. A=mc(T-T)RT[qM =25 JIx, tne € — ymelbHadA TeMIOEMKOCTb BOALL,
T — HavaibHas TeMNepaTypa Napa, paBHas TEMIEPaType KUNEHHs BoAbl (3T0
BUAHO M3 YCJIOBMA), § — yAEJbHAs TEMIOTa KOHAeHCAuuH napa.

6.333. A=mq(T}/T, - 1) =0,67 MIIx, rae q =225 xJIx/r.

6.334. d =4aM/npRT =024 mxM, tie p — IIOTHOCTH BOABI.

6.335. p =npom =0,35 r/(c-eM®), me p, — HOpManbHOe JaBJeHME.

6.336. p = py2aRT/M =09 nlla,
6331. Ap =alVL =17 10*arm.
6.338. p, = pq, npubmmsureasHo 2 -10* arm.

6.340. a = 27R2T‘2p/64pm =3,6 arm-r’/mom’, b=RT_][8p_, = 0,043 n/mons.

6341V =3RT, [8Mp , =4,7 cM’/r.

6342. (x +3/v¥)(3v -1)=8t, t=15.

6343. a) V,,. . =3bm/M =501 6) P, =a/27b> =230 arm.

6344. T, =8a/27bR=300 K, p,, = V/3b =0,34 r/cw’

6345. n = 8Mpml 3pR T,=025, rme p — miorHocTs 3dMpa Mpu KOMHATHOI
TeMiepaType.

6.346. IIpumeHum ypaBHeHune (6.4 1) K OGPaTHMOMY HM3OTEPMUIECKOMY MPOLECCY
1-2-3-4-5~-3~1: deS =de+ fpdV. Tak Kak TiepBble [jBa MHTErpata PaBHbI

HyJIO, TO M fp dV =0. [Mocneanee MoXeT GbITH TONBLKO NPH PaBEeHCTBE IuIOLaneit
I n IL 3aMernM, 4TO 3TH pacCyXieHHd HeMPUMEHHUMbI. HaNMpUMep, K UMKIY
1-2~3-1. OH HeoGpaTuM, NGO BKIICHAET COBEpillaeMblii B Touke 3 HeoGpaTHMBbIit
nepexof u3 0AHO(}A3HOrO COCTOAHMSA B AByX(asHoe.

6347. n=c|t]/qg =025, tne ¢ — ymennuaa TemnoTa niaieHua abga. Ilpu
t=-~80°C.

6348. AT=—(TAV'[/q)Ap=-T75 MK, rie ¢ — yhenbHas TenloTa IIaBicHAs
JbAa.

6.349. V. =qAT/TAp=17 M*/kr, tme q — ypmeasHas TemnoTa napoobpa-
aosanna, T=373 K.

6.350. p_ =p(1 +qMAT/RT?) =1,04 arm, 1HIe ¢ — YyAeqbHas  TeIOTa
niapooGpasoBanud, p, — HopMaabHoe famachue, AT =11 K

6351. Am/m=(gM|RT-1)=5%.

6.352. ¢ =R(a-bT).
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6.353. p =p,exp[(¢M/R)(1/T, - 1/T)]. It ynpomenna RONYCTHMBI AN He
CTVLIKOM LUIMPOKOTO MHTEPBala TEMIEPATyp, 3HAYNTEILHO MEHBILIMX KPUTHYECKOM.
6354. n =cpTAV'[q>=0,03, me ¢ — ymenbHas TemnoemkocTh Jabaa, T =

=273 K, q — ynenbHast TensoTa IJIaBJeHMA.
6.355. a) 216 K, 5,1 arm; 6) coorBercTBeHHO 0,78, 0,57 u 0,21 xJIx/r.

6.356. AS=mcIn(T,/T,) +q/T,) =72 xldx/K.

6.357. ASnz A/ Ty +e(TT)) +q,,, /T, = 8,6 Ix/(rK).

6.358. AS=mcIn(T/T)) =-10 /K, rae € — yRenbHas TEMIOEMKOCTb MeaH,
T=273 K (npn AaHHBIX YCJIOBMAX Jied PACTAET YaCTHYHO).

6.359. a) IIpn m,c,?, <m,q nen pacTaeT He Bechb M

AS = my6,[TyIT, -1 - I(T,/T,)1 =92 [Li/K;
6) npu m,c,t, >m,q nen pacraer Bech H
AS =m q/T, + ¢,[m,In(T/T,) -m,In(T,/T)] = 18 Ix/K,

me T=mT, +m, T, =m,q/c,)](m, +m,).

6360. AS=mq(1/T, - 1/T,)) + mc[T,/T, -1 -1n(T,/T,)] = 0,48 Ix/K.

6.361. C= C, - qM|T=-74 Ix/(K-mom), rae €, =Ry [(y -1).

6362. AS=gM|T,+C,In(TT)), me C,=Ry[(y-1).
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IIpunoxeHud

1. Hekotopbie ¢dopMynnl anredpsl B TPHIrOHOMETPHH

KopHH KBafpaTHOrO ypaBHenna ax>+bx+c¢=0:
X = -bxyb®-4ac
12 2a
sin®q + cosla=1" sin (¢ + B) =sine cosP + cosa sinf§
seca - tgla =1 cos (ot f) =cosa cosP Fsina sinp
csc?a - ctgla =1 tg (ot p):ltg_“tip_
sine csca =1 #tgatgh
cose seca=1 ctg(atﬁ)=wil
tge ctga =1 ctgp = ctga
sina = 1T+ ctg?a sina + sin = 2sin 2P cos 2= 8
2 2
cosa = /1 +tga
sin2a =2sine cosa Sin““"‘inﬁ"%"stBsm%E
cos2e = cos’a - sina atf  a-p
cosea +cosP =2cos=—E cogs =L,
520 = 2188 p=2c0s —5=cos =3
1-tg2a
ctela-1 ma—mﬁ:—zmﬂﬁnu
ctg2a=—g-a—_ 2 2
2ctga
s % - 1-cosa 2sine sinf = cos (o - B) — cos (a + B)
2 2 2¢cosa cosf = cos (& - B) + cos (x + B)
@ _l+cosa 2sina cos P =sin (« - B) + sin (¢ + B)
2 2
sha=(e*-e"%)/2 tha=(e*-e " )/{e*+e™*)
cha=(e*+e™%)/2 ctha={e*+e %)/[e*-¢™"
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2. Tafnuya BPOUIBOAHBIX M HHTEIPAIOB

DyHkuua IIponssoasian Dynkuns IpoussonHas
1x -1x? sinx cos x
Jx 1/(2/x) cosx -sinx
x* nx*! tgx 1/cos?x
e ne™ cgx - 1ain’x
a* a*lna arcsin x 1-x2
Inx 1x arccos x ~1)1-x?
) i - o' arctg x Y(l+x%
v(®) P arcctg x -1f(1+x%)
n+l
fx"dxsx , nel f dj: =tgx
n+1 COo8°x
fdx/xzhx f dx =-ctgx
sin’x
fninxdx--oocx dx
, [ = arctgx
fcocxdx-nmx 1+x?
ftgxdx-—lnw-x f dx = arcsin x
1-x2
[ =i+ 1)
fudv-uu—fudu Vxr-1
1’ . n=0 ﬁ,z’ n=0
[reds o |V 212 SV LA
i .1 x"exp(-x)dx
0 B o Vr/4, n=2
2, n=2 12, n=3
2,31, na=1f2 0225, a=1
- 56, n=1 oy 1,18, a=2
»
fx dx _ 12405, n=2 f’; ’1‘= 2,56, «=3
o &1 7415, n=3 ° 491, a=5
249, n=4 643, a=10
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3. HexoTophle NOCTOAHHBIE YHCIAA W NpHOMICKEHHBIE (HOPMYIbI

ITocTosiHHBIE 4Yncaa

Ipubanxennsie GopMmyast (ipn & << 1)

7 =3,141
n?=9,8696
Vr=1,7725

e =2,7183

lge =0,4343
In 10 =2,3026

(lza)*~1zne
e“=1l+q
n(l+a)=a
sing=a
cose=1-a?2
tga=a

4. HexoTopble cBefeHHs 0 BeKTOpax

ab=a b +ab,+a,b,
i
[ab]=|4; &, a;)= (aybz—azby)i+(albx—axbz)j+(axby—aybx)k
b, by b,
afbc]=b[cal=c[ab]
[a[bc]]=b(ac) -c(ab)
_4.(3+b)=d_a.+£l_t_’ i(.b)=ﬂb+aﬁ
de dt dt dt dt dt
d da da d da db
—(e )= —a+ o —— —[ab]=|—b —
A i P it o2 ]“ldt}
5. I'pevecknii andasur
A, ¢ - anpda I, v — jiora P,p — po
B, B — Gera K, x —~ xanna Y, 0 — curma
I, v — ramwma A, A ~ namb6pa T, © — Tay
A, 3 - pemvra M, p - mo T, v — uncuion
E, ¢ - ancuion N, v - mo ®, 9 — du
Z, { — naera E, & — kcu X, x — xu
H,n - 2ra 0, o — omukpoxn ¥,¥ — neu
8,0,0 - Tera O, — mm Q, @ ~ owmera
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6. TaGiuna TpuroHoMeTpHYecKHX yHKIuil

Yron

sin tg ctg cos

0° 0,0000 0,0000 o 1,0000 90

1 0, 0175 0, 0175 52,29 0,9993 89

2 0 0349 0,0349 28 64 0,9994 88

3 0,0523 0,0524 19, 08 0,9986 87

4 0,0698 0 0699 14 30 0,9976 86

S 0,0872 0,0875 11,43 0,9962 85

6 0 1045 0,1051 9,514 0,9945 84

7 0 1219 0 1228 8 144 0,9925 83

8 0 1392 0 1405 7 115 0,9903 82

9 0,1564 O 1584 6 314 0,9877 81
10 0,1736 0.1763 5,671 0,9848 80
11 0,1908 0,1944 5,145 0,9816 79
12 0,2079 0,2126 4,705 0,9781 78
13 0, 2250 0,2309 4,331 0,9744 77
14 0 2419 0,2493 4,011 0,9703 76
15 0,2588 0,2679 3,732 0,9659 75
16 0,2756 0,2867 3,487 0,9613 74
17 0,2924 0,3057 3,271 0,9563 73
18 0, 309() 0,3249 3,078 0,9511 72
19 0, 3256 0,3443 2,904 0,9455 71
20 0,3420 0,3640 2,747 0,9397 70
21 0,3584 0,3839 2,605 0,9336 69
22 0,3746 0,4040 2,475 0,9272 68
23 0,3907 0,4245 2,356 0,9205 67
24 0.4067 0,4452 2,246 0,9135 66
25 0,4226 0,4663 2,145 0,9063 65
26 0,4384 0,4877 2,050 0,8988 64
27 0,4540 0,5095 1,963 0,8910 63
28 0,4695 0,5317 1,881 0,8829 62
29 0,4848 0,5543 1,804 0,8746 61
30 0,5000 0,5774 1,732 0,8660 60
31 0,5150 0,6009 1, 664 0,8572 59
32 0,5299 0 6249 1, 600 0,8480 58
33 0,5446 O 6494 1 540 0,8387 57
34 0,5592 0 6745 1,483 0,8290 56
35 0,5736 0,7002 1,428 0,8192 55
36 0,5878 0,7265 i 378 0,8090 54
37 0,6018 0,7536 1,327 0,7986 53
38 0,6157 0,7813 1,280 0,7880 52
39 0,6293 0,8098 1, 235 0,7771 51
40 0,6428 0,8391 1,192 0,7660 50
41 0,6561 0,8693 1,150 0,7547 49
42 0,6691 0 9004 1,111 0,7431 48
43 0,6820 0 ,9325 1,072 0,7314 47
44 0,6947 0 9657 1,036 0,7193 46
45 0,7071 1,0000 1,000 0,7071 45°

cos ctg tg sin Yron
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7. Tabnuna nokazaTebHBIX GyHKmil

X e* e * x & e *
0,00 1,0000 1,0000 4,00 54,598 0,01832
0,10 1,1052 0,9048 4,10 60, 340 0,01657
0,20 12214 0,8187 4,20 66, 686 0,01500
0,30 13499 0,7408 4,30 73700 0,01357
0,40 1,4918 0,6703 4,40 81,451 0,01228
0,50 1,6487 0,6065 4,50 90,017 0,01111
0,60 1,8221 0,5488 4,60 99,484 0,01005
0,70 2,0138 0,4966 4,70 109 95 0,00910
0,80 2,2255 0,4493 4,80 121, 51 0,00823
0,90 2,4596 0,4066 4,90 13429 0,00745
1,00 2,7183 0,3679 5,00 148,41 0,00674
1,10 3,0042 0,3329 5 10 164,02 0,00610
1,20 3,3201 0,3012 5,20 181,27 0,00552
1,30 3,6693 0,2725 5,30 200,34 0,00499
1,40 4,0552 0,2466 5,40 22141 0,00452
1,50 4,4817 0,2231 35,50 244,69 0,00409
1,60 4,9530 0,2019 3,60 270,43 0,00370
1,70 54739 0,1827 5,70 298,87 0,00335
1,80 6,0496 0,1658 5, 80 330,30 0,00303
1,90 6,6859 0,149 5,90 365,04 0,00274
2,00 7,3891 0,1353 6,00 403,43 0,00248
2,10 8,1662 0,1225 6,20 492,75 0,00203
2,20 9,0250 0,1108 6,40 601,85 0,00166
2, 30 9,9742 0,1003 6,60 735,10 0,001360
2,40 11,023 0,09072 6,80 89785 0,001114
2,50 12,182 0,08208 7,00 1096,6 0,000912
2,60 13,464 0,07427 7,20 13394 0,000747
2, 70 14,880 0,06721 7,40 1636,0 0,000611
2,80 16,445 0,06081 7,60 1998,2 0,000500
2,90 18,174 0,05502 7,80 2440,6 0,000410
3,00 20,086 0,04979 8,00 2981,0 0,000335
3,10 22,198 0,04505 8,20 3641,0 0,000275
3,20 24,533 0,04076 8 40 44471 0,000225
3,30 27,113 0,03688 8,60 5431,7 0,000184
3 40 29,964 0,03337 8,80 66342 0,000151
3,50 33,115 0,03020 9,00 8103,1 0,000123
3,60 36,598 0,02732 9 20 9897,1 0,000101
3 70 40,447 0,02472 9 40 12088 0,000083
3,80 44,701 0,02237 9,60 14765 0,000068
3,90 49,402 0,02024 9,80 18034 0,000055

10,00 22026 0,000045
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8. AcTpoHOMHYECKHE BEJTHYHHBI

Iepuon
" Cpeasas
KocMmuueckoe Cpenuuit Macca, kr LIOTHOCTS, BpallleHUs
TEJO paanyc, M r /CM3 BOKPYr OCH,
CyTKH
ConHue 6,95 - 108 1,99 - 10% 1,41 254
3emas 6,37 - 10° 598 -10% 552 1,00
Jiyna 1,74 - 10° 7,35 - 10% 3,30 273
[laasera Comed- Cpepsee pac- Ilepuon obpa- Macca B
cTosHuie OT L{EHMA BOKPYr eqMHULIAX

HOM CHCTEMBI

Cosmna, 10° kM

Conxua, B rogax

Maccol 3emuu

Mepxypuii 57,87 0,241 0,056
Benepa 108,14 0,615 0,817
3emJiis 149,50 1,000 1,000
Mapc 227,79 1,881 0,108
IOnurep 7778 11,862 318,35
CarypH 1426,1 29,458 95,22
Vpan 2867,7 84,013 14,58
Henryn 4494 164,79 17,26
9, IInoTHOCTH BeUIECTB
Teepnoe BeliecTBa p, rjem® AKugxocth p, T/em®
Anmas 35 BeHzon 0,88
ANOMUHUHA 2,7 Bopa 1,00
Boasppam 19,1 Inunepns 1,26
I'padur 1,6 Kacroposoe Macio 0,90
XKesezo (cranb) 78 Kepocnn 0,80
3osoTO0 19,3 Pryrp 13,6
Kapmuit 8,65 Cnupt 0,79
KoGaneT 8,9 Taxenas Boxa 1,1
Jen 0,916 Bdup 0,72
Menb 8,9
Monubpes 10,2
Haitrpuit 0,97 laz (npu HOpMabLHBLIX 3
ke ) senamy |
IInaTuHa 21,5
Ilpo6ka 0,20 Azor 1,25
CauHel 11,3 AmMMmuak 0,77
Cepebpo 10,5 Bogopon 0,09
Turaun 45 Bozayx 1,293
Vpaun 19,0 Kucaopon 1,43
®Dapdop 23 Meran 0,72
Innx 7,0 Yraekucabiit ras 1,98
Xnop 3,21
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10. Yupyrue nmocroanusie. Ipeaen npo4HocTH

Moyb Moyt Koadppn- IIpenen Cxuma-
LUEHT HPOYHOCTH eMOCTb
Marepuan OHra cABMra
E ITa G ITa Iyaccoua Ha pa3pbis 83,
’ ’ M 6,, [Ma Ma-!
AmoMuHUR 70 26 0,34 0,10 0,014
Mene 130 40 0,34 0,30 0,007
CsuHel 16 56 0,44 0,015 0,022
Crant (keneso) 200 81 0,29 0,60 0,006
Crexio 60 30 0,25 0,05 0,025
Bona - - - - 0,49
11. JInsnekTpuveckue HPOHHIAEMOCTH
HuanexTpux & JusnexTpux £
Bopna 81 Iosuatunen 23
Bosgyx 1,00058 Cmona 7.5
Bock 78 Cnupt 26
Kepocun 2,0 Creknio 6,0
TTapadmn 2,0 ®aptop 6,0
Tlnekcurnac 35 D60HUT 2,7
12. YaenbHble CONPOTHBIICHUS NPOBOZHHKOB
H HU30JATOpOB
YneabHoe Temnepatyp- VaennHoe
COMPOTHUBJICHUE Hblfl KO3~ ) COMPOTUB-
Tlposoanmk (npu 20°C) p, duimeHT a, Msossrop Jienue p,
HOM * M KK~! OM M
AmoMuHMI 25 45 Bymara 1010
Boabgpam 50 438 Mapadun 0%
Kenezo 90 6,5 Cmona 108
3onoTo 20 40 dapdop 108
Mens 16 43 1leanax 10t
CeuHen 190 42 D60HAT 10*
Cepebpo 15 4,1 Auraps 10"
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13. MarHuTHBIE BOCHIPHMMYHBOCTH I1apa-

H JTHAMAarHCTHKOB

TlapaMarHeTHK w=1, 1076 JiaMarseTuk u—1, 107
A3zoT 0,013 Bopopon ~0,063
Boaayx 0,38 Benaua -75
Kucnopop 1,9 Boga -9,0
OGOHMT 14 Meab -10,3
AmoMunHnA 23 Creksio -12,6
Boabdpam 176 KamenHaa cosb -12,6
IlnaTuna 360 Ksapu -151
Kupxnit kucnopoq 3400 BucmyT. -176

14. Tlokazarenn npeloMieHus n

a3 n Kuakocrs n Teepgoe Teso n
A3soT 1,00030 Benson 1,50 Asmas 242
Bosgyx 1,00029 Bopa 1,33 Kpapi naasaeHHbIi 1,46
Kucnopon 1,00027 [uuepux 1,47 Crexno (o6GbIyHOE) 1,50

Cepoyriepon 1,63

IIpuMevanune.

yCJIOBHbIE.

INokaszaTenu NpeJOMJICHUA 3aBUCAT M OT AJIMHbI BOJIHbI
CBeTa, NO3TOMY NpUBEACHHbIE 3CChb 3HAMYCHUA N CJEyeT paccMaTpuBaTh Kak

Jns KpMCTaNNos € ABOMMBIM JIyuenperoMiIeHHeM

Hcnavgckuii winar Ksapy
JIJIMHA BOJIHbI

A\, HM Lger

ne nO n¢ no
687 KpacHbii 1,484 1,653 1,550 1,541
656 OpaHXKeBbli 1,485 1,655 1,551 1,542
589 XenTbiit 1,486 1,658 1,553 1,544
527 3eJIeHbIi 1,489 1,664 1,556 1,547
486 roJyGoii 1,491 1,668 1,559 1,550
431 crHe-(p1uoNeToBbI 1,495 1,676 1,564 1,554
400 ¢uroneToBbiii 1,498 1,683 1,568 1,558
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15. Bpaienne mWIOCKOCTH NOJAPH3IALHH

EcrecTBenNoOe BpameHMe B KBapue

Marunrsoe spamesne (A = 589 um)

INocTroanHasn INocroAnnan

Amua sos- BpauleHHua q, Knakocthb Bepne V,
HEl A, AM " rpan/Mm YIALMHH/A

275 120,0 PBenzon 2,59

344 70,6 Boaa 0,016

373 58,8 Cepoyriepon 0,053

405 48,9 CnupTt 3TUJOBBIA 1,072

436 41,5 -

497 31,1

590 2138 Mpumeyanue. INpuBeneHHbie

656 174 3HavYeHns nocrosHHoii Bepae cooTser-

670 16,6 CTBYIOT KOMHATHOMN TeMmliepatype

16. PabdoTra BLIXOAA 3MEKTPOHA H3I MeETAJIOB
Merann A 2B Merann A, 3B Merann A, 9B
AJTIOMIHUIA 3,74 Kamnii 2,15 Hukenb 4,84
Bapunit 2,29 KoGanbT 4,25 IMnaTtuna 5,29
Bucwmyr 4,62 JInnii 2,39 Cepebpo 4,28
Boavdpam 4,50 Mens 447 Turau 3,92
XKeneso 4,36 MoaubaeH 4,27 Iesui 1,89
3onoTo 4,58 Harpwii 2,27 I{unk 3,74
17. Kpaii K-mosiochl nornonieHus
Z DneMeHT Ak, MM Z OneMenT A, M
23 Banaanit 226,8 47 CepeGpo 48,60
26 Keneso 174,1 50 OJjoBo 42,39
27 KoGanut 1604 74 Bonvpam 17,85
28 Hukens 1486 78 IMnatnua 15,85
29 Menb 138,0 79 3oJ0TO 15,35
30 LIuHk 1284 82 Cautery 14,05
42 Monnbgen 61,9 92 Ypau 10,75




18. MaccoBsie xo3dqbunnenthi ocnabnenns
(PEHTTEHOBCKOEe W3JTyYeHME, Y3KMil ITy4OK)

MaccoBblii KoadXpUILMERT ocnabrenus u/p, cM>/T
A M
Boaayx Bopa Amomunni Mens CenHey

10 0,16 0,16 0,36 38
20 0,18 0,28 1,5 4.9
30 0,29 0,47 43 14
40 0,44 1,1 9,8 31
50 048 0,66 2,0 19 54
60 0,75 1,0 34 32 90
70 1,3 15 51 48 139
80 1,6 2,1 74 70
90 21 28 11 98

100 2,6 38 15 131

150 8,7 12 46 49

200 21 28 102 108

250 39 51 194 198

19. KoHcTaHTB! ABYXaTOMHBLIX MOJIEKY/I

Mexwanep- Yacrora Mesxcenep- Yacrora
Moute-~ HOE paccTo- o~ Mouse- HOE paccro- -~
KosieGanuit xonebanmit
Kyna KHUC @ 1014 C"’ Kyna AHNE @ 1014 C_)
d 107% cMm ’ d 107% cm '
H, 0,741 8,279 HF 0917 7,796
N, 1,094 4,445 HCI 1,275 5,632
0, 1,207 2977 HBr 1,413 4,991
F, 1,282 2,147 HI 1,604 4,350
S, 1,889 1,367 Cco 1,128 4,088
Cl, 1,988 1,064 NO 1,150 3,590
Br, 2,283 0,609 OH 0,971 7,035
I, 2,666 0,404
20. TlepHoapl moirypacnafa pajMoOHYKIMAOB
KoGaneT “Co 52 roaa (6) Pagon “ZRn 38 cyr (o)
Crponuuii *Sr 28 netr (6) Paguit Ra 1620 ner (a)
Monounit 2°Po 138 ¢y (0) Vpan U 45-10° ner (@)




21. Macchl JIerKHX HYKNHI0B

| HabbiTok Macchl Ws6biTok Macchl
V4 Hyxmpa Hyknaa M—A, z Hywmn Hykuaa M—A,
a.e.M. a.eM.
0 n 0,00867 6 e 0,01143
1 'H 0,00783 f2c ]
’H 0,01410 Be 0,00335
H 0,01605 7 BN 0,00574
2 SHe 0,01603 MN 0,00307
‘He 0,00260 BN 0,00011
3 SLi 0,01513 8 o] 0,00307
Li 0,01601 %0 ~0,00509
4 "Be 0,01693 0 —0,00087
*Be 0,00531 9 19p —0,00160
°Be 0,01219 10 PNe —~0,00756
1'Be 0,01354 1 BNa -0,01023
5 B 0,01294 *Na ~0,00903
up 0,00930 12 Mg -0,01496
Mpumeuanue. 3neco M — Macca uywmga B aeMm, 4 — Macco-
BO€ 4YHUCJO.
22, NMocTosHHLIE TA30B
IE’ [TocrosiHHble
laz (oruo- Tennaon- o % Ban-nep-Baanca
CHTeJIbHAA C poBOAHO- 2 « =
MOJIEKY~ 7:_5{’_ CTh 9 E a s
JasgpHas 4 MBT =5 e a, b,
Macca) "MK |&s | 2N Ma-m$ M3
= 3 107¢
=] Mo MOJlb
He (4) 1,67 1415 18,9 0,20 - -
Ar (40) 1,67 16,2 2,1 0,35 0,132 R
H, (2) 141 1684 84 0,27 0,024 27
N, (28) 1,40 24,3 16,7 0,37 0,137 39
0, (32) 1,40 244 192 | 035 0,137 32
CO, (44) 1,30 232 14,0 0,40 0,367 43
H,0 (18) 1,32 15,8 90 | 0,30 0,554 30
Boaayx (29) 1,40 24,1 17,2 0,35 - -
NDpumevanne 3HayeHus ¥, % U N — 0OpPH HOPMAIbHBIX YC/IOBMAX.
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23. TennoBbi€ MOCTOAHHBbIC TBEPABLIX Tel

YneavHas Ile6aeBckas | Temneparypa YneabHast

BeliecTBO TEIJIOEMKOCTb | TeMraepaTy- nAaBJeHH, TemioTa nnaB-

¢ Mx/(rK) pa 6, K °C nenust g JIx/r
AmoMUHUII 0,90 374 660 321
Kenezo 0,46 467 1535 270
Nen 2,09 - 0 333
Menb 0,39 329 1083 175
CeuHel, 0,13 . 89 328 25
Cepebpo 0,23 210 960 88

Mpumeuanune 3HaveHUs YAeJbHBIX TEMIOEMKOCTER COOTBETCTBYIOT

HOPMAJIbHBIM YCJIOBUSAM.

24. HekoTopble NOCTOAHHbIE >KHAKOCTE#

YaenbHas
TloBepxHoCcTHOE YaensHas
Bsaskoctb TenjoTa napo-
)KHI.IKOCTI; HaTAXEeHHNe TENJNIOEMKOCTDH
N, MIla-c a, MH/M ¢ Ix/(r-K) o6pa3oBaHus
’ ’ g Iox/(r-K)
Boga 10 73 4,18 2250
[nnuepun 1500 66 2,42 -
PryTh 16 470 0,14 284
CnupT 12 24 242 853

[Tpumeyanmne [lpuBeseHHble 3HAYEHNA BEJMYUH COOTBETCTBYIOT:
7 M o — KOMHaTHoOW TeMnepatype (20°C),
€ — HOPMAJIbHBIM YCJIOBHAM,
q — HOPMAaJLHOMY aTMocepPHOMY [aBIEHUIO.

25, JlaBneHHe HACBIUCHHBIX MapoB BOJbI

°C JlasreHue, °C Hasacnue, °C IaBaenne,
klla klla klla
0 0,61 25 3,15 60 19,9
5 0,87 30 4,23 70 31,0
10 _ 1,22 35 5,60 80 473
15 : 1,70 40 7,35 90 70,0
20 2,33 50 12,3 100 101,3
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26. OcnoBHble BetmumHbl U eaununns: CH

Bpems ! ~ BeJWIMHA, XapPAKTEPHU3YIOLLAs NOC/AEAOBATE/NLHYI0 CMEHY SIBIEHNIH N
COCTOAHME MATEpUH, XapakTepusyiolas MANTENLHOCTE MX ObITHA; eAuHMUa —
cekyHaa (c).

Cexyntda pasua 9 192 631 770 nepuogaM M3AYIEeHUA, COOTBETCTBYIOWETO NEPEXoay
MeXIy ABYMA CBEPXTOHKMMH YPOBHAMM OCHOBHOTO COCTOAHMA aToMa Uesnsa-133.

JMmuma | — BenMuuHA, XAPAKTEPUIYIOWAA OPOTAXKEHHOCTb, YAANCHHOCTL M
NepMEitieHUe Tel WM WX YacTeil BIOMb 3ajaHHON JMHRHM; €QMHMIA — MeTp (M)

Memp ectp nAMHA OYTH, TPOXONMMOIO CBeTOM B BakyyMe 3a MHTEPBaJ BpeMEHH
1/299 792458 c. 5

Macca m — BeJMUHHA, oNpelie/iAioltas NHEPTHbIE U PPAaBUTALUOHHBIE CBOMCTBA
MaTepnaibHBIX OBLEKTOB; eAHMLa — KwiorpaMm (kr).

Kunozpamm paseH Macce MIaTHHO-MPHAMEBOTO 3TaloHa, Xpausiuerocs B
MexaynapoasoM 6wopo Mep n BecoB (B Cebpe, 6imua Ilapuxa). Macca aranona
6an3ka Kk Macce 1 am® uucroii Bosbl npn 4°C.

Cuna oanexrpwdeckoro Toxa | — cKkalapHas BeJMYMHA, HHCIEHHO paBHad
3MIEKTPUYECKOMY 3apAfy, NEePpeHOCHMOMY CKBO3b PaccMaTpUBacMylo NMOBEPXHOCTH 33
CAMHMLY BpEMEHM; einHuna — amnep (A).

Amnep paBeH cuie MOCTOAHHOTO TOKA, KOTOPbIA NpPM NPOXOXKIAEHHWH Mo ABYM
napauiefbHbiM NPAMOJMHEHHBIM NPOBOAHMKAM OECKOHEYHOM JOMHbBI W HHYTOXKHO
MaJoif MAOWaAM KpPYTOBOrO MOMEPEYHOTO CedeHHs, PAclOJOKEHHBIM B BaKyyMe Ha
paccTosHuM 1 M OOMH OT [pyTOro, Bbi3Baa 6bi HA KaXOOM YYacTKe INPOBOJHHMKA
AmHONH 1 M cWiy B3aMMOAeNCTBUA, paBHyO 2 - 1077 H.

Tepmoxgnnamuyueckas Ttemneparypa 1 — Temneparypa, OTCYMThIBaeMaf Mo
TepMOAHHAMHMYECKON LiKale Temnepatyp oT abcomoTHoro HY/A; €MHHLA — KEJib-
suH (K).

Keaveun papen 1/273,16 uvacTH TepmoguHaMMHYecKoil TeMnepaTypnl TPoOHHOMN
TOYKH BOABI.

NpuMevanus

1. Kpome Temnepatyphl KesbBnna (oGosnauenne T) fomyckaeTcs NPUMEHATH
Takxe TeMnepaTypy Llemscus (o6osHadeHue f), onpemenseMyro xak ¢t = T — T, e
T, = 273,15 no onpepenenuto. Temneparypa KenbsuHa BbipaXaeTcs B KelbBUHAX,
Temnerapypa Lleabcua — B rpagycax Ifeabcus (obosnavenme °C). Ilo pasmepy
rpanyc Ileabcns pased keapeuny (1°C = 1 K).

2. Unrepsan nam pasHocTh TemnepaTyp KenbBMHa BbIpaskaeTcss B KeJbBHHAaXx.
Hurepsan wmu pasHocts Temneparyp lleancua ponyckaeTcs BLIpaaTh Kak B
KeJIbBUHAX, TaKk M B rpagycax Lleabcus.

Komwryéctro BeurecTBa 1 — BeAMYMHA, PaBHAx YHCAY CTPYKTYPHBLIX MEMEHTOB,
cofiepXaiuuxca B Tejae (CHCTEME Tes); eJUHNIIAa — MOJb.

Mosp  paseH KOMMYECTBY BeLIECTBA CHUCTEMBI, COMEPXAUIEH CTOMBKO Xe
CTPYKTYPHBIX 3/IEMEHTOB, CKOJIbKO COAepXKMTCS aTOMOB B yriepoge-12 Maccoit
0,012 kr. Ipn npuMeHEHKH MOJIA CTPYKTYPHBIE AEMEHTHI AC/KHLI ObITL Crewudbu-
UHMPOBaHLI M MOTYT GbITh ATOM@MM, MOJIEKYJaMH, HOHAMH, IEKTPOHAMN U [pyTHMHE
9acTHUAMH WiH cneuuHUNPOBAHHBIMU TPYNINAMM 4acTHIL.

Cuna ceera ] — penmumHa, paBHaA OTHOLIEHHMIO CBETOBOIO MOTOKA, PacnpocTpa-
HAIOWErOCHd OT MCTOYHMKA M3JYYEHMS B PAcCMATPUBAEMOM HANpPaBJEHMU BHYTPH
MaJlorc Te/IECHOTO yriia K 3TOMY Te/ecHOMY Yy, eAMHuua — kaHaena (ko).

Kandena papna cune cBeTa B 3aaHHOM HaNpaB/JeHUM MCTOYHHKA, HeAycKaole-
. TO MOHOXpoMaTHieckoe u3aydeHue uvactoroi 540 TINL, chia H3/IydeHMs KOTOporo
B 9TOM HamnpaB/icHun cocrasaseT 1/638 Br/cp.
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27. Epunnnpl ¢dpuznvecKuX BEJIHYHAH
00603nayeHNd M HAZBAHMS HEKOTOPBIX €AWHMIL

A - amnep I'y - repnt Mkc — MakcBenn
A — anrcrpem AMH — [MHa H - HbloTOH
a.e.M. — aTOMHad €RHHMIA Hx — mxoyns I - nyas
Macch! anTp — JUONTpHA IMa — nackamb
B - Gexn K - xeabBuH pal — paamad
6 — OapH Kan — Kajnopus C¢ — ceKkyHla
Bk — Oekkepeab K1 — KaHaena Cm — cnMeHc
B - BoJbT Kn — kynon cp — cTepaguaH
B6 — Bebep -~ JIUTP Tan — vtecna
Br - Barr JIK — JHOKC ® — dapan
' —~ reHpu M — JIIOMEH 4 — yac
r — rpamMm M — MeTp 32 - 3pcred
Fc — rayc MUH — MUHYTa 3B - 37eKTPOHBOJILT
JecaTuunbie MPUCTABKH K HAIBAHMAM €JMMMI{
3 - akea, 10" K — kuao, 103 MK — MHKpo, 10°
IT - nera, 10% r - rekro, 10? H — HaHo, 107°
T - Tepa, 101 a — peuu, 107! n — nuxo, 10712
I — rura, 107 ¢ - canrty, 1072 ¢ — demto, 1079
M — mera, 10% M — muam, 1073 a — arro, 1078
Enmunusr Benuund 8 CH u CI'C
EnvHuia BeJMuNHbL OTHolueHne
Besmuusna en. CU
cu CIC ‘en. CIC
Ianua M o™ 10°
Bpewms c c 1
CkopocThb M/c oM/c 1¢?
YekopeHne m/c? em/c? 10°
Yacrora koneGauuii I'y ' 1
KpyroBas uacrtora ¢! - 1
YrnoBaa ckopocThb pan/c pan/c 1
YraoBoe yckopeHue pan/c? pan,/c? 1
Macca Kr r 10°
IioTHOCTD Kr/m° r/em? 103
Cuna H [HH 10°
JaBaeHne, Hanps>keHue Ila nuH/cm? 10
Hmnynase Kr-M/c r-cm/c 10°
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Ipodoarxcerue maba. 2,

3gech B rayccoaoii CHCTEME.

EnuHMLA BeMYNHBI OTHolieHne
BeanunHa en. CU
cu crc ‘en. CIC
MOMeHT CcHJIbl H-Mm AMH * cM 107
DHeprus, pabota Ix 3pr 107
MoutHoCTS Br apr/c 107
[L10THOCTL MOTOKA 3HEPTHH Br/m? apr/(c - cM?) 10°
MoOMeHT MMIy.Jibca Kkr - M%/c r-em¥/c 107
MoMeHT MHepUuH Kr+ M? r-em? 107
BaskocTb Ma-c I1 10
Temnepatypa K K 1
TensoeMKoCTb, 3HTpONUA Jx/K apr/K. 107
KonudecTBo 3JieKTpHYecTBa Kn CIrCo-eg 3-10°
MoteHuman B CI'C3-ep 1/300
HanpsaxeHHOCTL 3jieKTpHye- B/Mm CIC3-en 1/(3- 109
CKOro noss
DAEKTpUYECKOoe CMELLCHHE l(.rl/M2 CI'C3-en 127 - 10°
DneKTpUYeCcKuii MOMEHT Ki-m CI'C3-en 3- 10"
annons
IonspH30BaHHOCTD Kn/m? CI'C3-en. 3-10°
EMKoCTb ® cM 9. 10"
Cuaa Toxa A CI'C3-ep. 3-10°
IT1oTHOCTb TOKA Am? CILCD-ex. 3-10°
ConpoTus/eHue _ Om CI'C3-en. 1/(9-10')
YaesbHOe COMPOTUBAEHHE OM M CI'C3-en. 1/(9 - 10%
TIpoBoauMoOCTh CMm CICD-ep. 910"
MarnuTHas MHAYKUMA Tn Tc 10
MarnuTHbli 10TOK B6 Mke 108
Harnpsi>eHHOCTL MarHUTHOIO A/M c] 471073
noas
MariuTHblit MOMEHT A-m? CICD-en. 10°
Hamaru4yeHHOCTb A/M CIC3-en. 10~3
UHAYKTUBHOCTD Iu ™ 10°
Cuna ceera KA KX 1
CseTOBO# NMOTOK JM M 1
OcBellleHHOCTb JK
CeeTHMOCTh am/m?
ApkocTs Ka/m?

Ilpumed anne DiexTpuyeckie W MarHuTHble equHHUbl B CIC pawbl
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28. HexoTopnle BHECHCTEMHBIC CRHHHIIBI

CkopocTh . . ... ...
Vckopenne .. ... ..
Macca . .........

MowHoerp . . .. ...
BazkocThb
OVNHAMHUYECKas
KMHeMaTH4ecKas
Apkoerb . .. ... ..

IMorsouieHHas po3a
OKBMBaJICHTHaA fJo3a - .
AKTMBHOCTD . . . . ...
DKCMO3NLNOHHAA Jl03a
PEHTIEHOBCKOTO

WU y-M3JydeHnid . . . ..

-

e e

bt

-

[ S =

e et b ped bk e e ek bl pek b b bl b e ph ek ek b

r (rop) = 3,1557°107 ¢
cyt (cyTkn) = 86400 c
A (anrcrpem) = 1071 »

a.e. (acrpoHomuyeckas ennHuna) = 1,456-10'" M

mioiiM = 2,54 cM (TO4HO)

KabesnbTOB = 1852 M

MHJA Mopckaa = 1852 M

MHIA cyxomyTHas = 1609,3 M

nk (mapcex) = 3,1-10 m

¢B. rofi (ceeToBoii rom) = 0,95-10' M
depmu = 1075 M =1 M

byt = 3048 cM (TouHO)

apa = 91,44 cMm (TouHO)

6 (6apu) = 1072 Mm% = 10~ cm?

ra (rexrap) = 10* M’ ‘
6appeab HedTaro#i (CLIA) = 159 &
ranion aaa xkuaxkoctun (CIHA) = 38 »a
nuHTa A sxuakoctu (CHIA) = 047 n
yuima (CHIA) = 30 cm®

y3 (ysen) = 0,514 M/c = 1,852 km/4
Tan (ran) = 1 cm/c?

a.e.M. (aToMHas enunuua maccwl) = 1,66:1077 xr

Kap (kapar) = 0,2 r (To4HO)

T (TonHa) = 10° kr

dyHT (pycckmii) = 041 xr

¢yur (CIIIA) = 0,4536 kr

krc (kunorpamm-cwia) = 981 H
arm = 101,3 kIla = 760 MM. prT. cT.
G6ap = 100 kIla (TouHo)

kre/em? = 98,07 klla

MM. pT. cT. = 133,3 Ila

n3 (noesa) = 1 klla

Topp = 133,3 [la

Bty (BaTT-4ac) = 3,6 klx

Kan (kanopusa) = 4,187 Ix

a-at™m = 101,3 JIx

3B (anekTpoHOBOALT) = 1,60-107" TIx
2. ¢. (JowlaguHas cuiaa) = 7355 Br

IT (nyas) = 0,1 Ila-c

Cr (crokc) = 104 m¥/c

HT (HuT) = 1 KI/M?

J16 (namGept) = 3,1810° xn/m?

pan = 0,01 Ip (rpeii)

63p = 0,01 Jx/xr

Kn (kiopu) = 3,7-10'"° Bk (Gekkepens) (TouHO)

P (pentren) = 2,58-10~* Ki/kr (TouHo)



29. OcuoBubic (ropMyTBI
M TayccoBoil cucreMe

anexTpoguHaMHKd B

CH

HanmeHoBauune

Hanpsxennocrs nons
TOYeYHoro 3apsjfa

HanpsxeHHocTh noqs
TJIOCKOIO KOHJEeHcaTopa

HoTrenunan noJa
TOYEYHOIO 3apAfa

Ceg3b Mexay E u ¢

OnekTpuyeckuii Junoib p
B none E

Cesasb Mexay P n E
Ceazp Mexay o, P u E
Onpenenenue Bekropa D
CBA3b MeXIy ¢ U %

Cesizb Mexay D u E

Teopema laycca pas
BekTopa D

EMKocTb KoHpeucaropa

EMkocTh miockoro
KOoHAeHcaTopa

3Heprua cHucTeMbl
3apafoB

SHCPMH KoHJieHcaToOpa

[1noTHOCTL SHepruu
AEKTPUYECKOTO MO

. 3akon Oma

3akon :xoyas—Jlenuya

(017 ] TayccoBa cucrema
1 ¢ q
E= 4 E=%
41[80 rz ’.2
E=afeye E=4nofe
-1 g -4
M 4dne, 1 ¢ r
2
E=-Vg¢, ¢p1—¢p2=fEdr
1
N=[pE], W=-pE
P=xe B P=xE
¢'=P,=xeg E, o'=P =xE,
D=¢g,E+P D=E+4nP
g=1+x e=1+4mn
D=¢,sB D=¢E
fDds=q fDds=4nq
C=q/U
C- 808S C=-£S_
d 4nd
W= 1
—5}:4.-%
wW=CcU*2
w=ED|2 w=ED[8n
j=oE
w=gE?
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Hpodorxcenue maba. 29

HanMeHoBaHune cn T'ayccosa cucTeMa
MaruuTHbl# MOMEHT p.=1S p, = 1Sl
KOHTYpa C TOKOM
g N8 We-p.B
3akon Buo-Casapa dB= ;u;% ﬂ%ﬂ dB = i— L@;i:_l’l

Wnayxuus noss:
a) NPAMOro TOKa
B) B LIEHTpPe BUTKA
B) B COJICHOHMAE

Onpenenenane sektopa H

Hunpxyasuus BexkTopa H
B MOCTOAHHOM [0Jie

Cease Mexay J m H
CBfi3b MeXOYy p U X
Ceazp Mexay B u H
Cuaa JlopeHua

3akoH Amiiepa

Cuha B3anmopeiicTBus
rnapaiiesibHbIX TOKOB

3. A. ¢ MHAYKUMHA

WHAYKTHBHOCTDL

W HRYKTHBHOCTH
cojeHouaa

3Heprus MarHMTHOTO
Mo/ TOKa

IINOTHOCTL 3Heprun
MarHuTHOrO HOJA

B= (po/41t) 2Ifr
= (p0/4n) 2nljr
B =p,ni

H=B/p,-J

fHdr=I

p=1+y

B=py,pH

F=¢[vB]
dR=1[dl, B]

_Fo 2hE
4n d

F

37=-!§_“_’
dt
L=/

L=p,pn?V
W =LI}2

w=BH[2

B =(1jc)2Ir
B=(1jc)2nlilr
B =(4n/cynl

H=B-4nJ

4n
fndn_;-z

xH
p=1+4ny
B=pH
F = (gfc){vB]
dE=(I[c)[d], B]
1 211

F:_
c2

g;:—--

H

d
ae
de

o

L=c®/]

L=d4npn®V
W= LI*2c?

w=BH[8x




Mpodoaxcenue maba. 29

uua E n B npu v, <<c

CKOpOCThL 2/1EKTPOMAarHuT-
Holl BOJHLI B cpefe

Cesisb Mexay £ v H B
3JIECKTPOMAarinTHoOM
BOJIHE

InoTHoCTL 3HEpPruUu
3/1EKTPOMArHUTHOIO

noas

Bexrop IloiHTHHra

MouHocTs nanyyenuns
aunoas

HanmenoBanne CcH FayccoBa cucreMa
IInoTHOCTH TOKa ._ 9D j= 1 oD
CMeIleHHUA J a t 4n a t
VYpaBHeHns MakcBeia VxB=- 22 VxE=-~ 1 _6_1_3
B AudpepeHnanbHON t ¢ ot
dopme : V-B=0 V'-B=0
VxH=j+ oD vxH=4" 1 9D
at c 4r It
V-D=p V:-D=4xp
VpasHenns Makcsenna fEdt=—fa—1§dS fEdr-—l QEdS
B MHTerpaibHoif (opmMe ot dt
§BdS=0 §Bds=0
fHdr-= §Hdr-
=fj+§2 das =_4_1.‘.. j+_.l_._a_l.)_ das
at c 4n 3t
fnds=[pdV fnds=4n[pdv
®opmMysibl ipeobpazoBa- E'=E+ [Vo B] E'=E+ [voB]/c

B'=B-[v,E]/c?
-1
‘/eopoep

Eje,e =H Ju p

v=

6nc

B'=B-[v,B/c

_ED BH
WS e+ o
8n  8n
s=-S_(EH
411'[ !

2
P=_<_p2

3c3




30. dopmynbl HEKOTOPHIX ATOMHBIX BETHYUH

B rayccoBoli cucreme 1 CH

Besanunna FayccoBa cucreMa CH
KomnrToHoBckas pyamHa 2nh 2nh
BOMHBI A, mc me
IMocrosxnas PupGepra met 1V met
R, ¢!
> 213 dne,) 24°
4
me 2 4
R' =R2mec, M} Anch? 1 me
me 47‘80 41EC.h3
IlepBLil Goposckuit n? B
_— 4we, —
papuyc r, me? ° me?
OHeprus cBA3M 37EKTPOHA me* t ¥ met
B aTome Bopopona E —_—
L 242 (4nso] 242
Knaccnyecknit paaunyc e? 1 e?
3MeKTpoOHa T,
P e mcz 4 80 mcz
TomMcoHOBCcKOE cedeHue 8n 2 8n 2
paccesnus o, 3 ¢ _3— ¢
TloncTosiHHAsE TOHKOHR e? 1 &2
CTPYKTYphI & he 4ne, he
Marneron Bopa py eh eh
2m,c 2m,
AnepHblii MarHeToH eh eh
2m,c 2m,
napomaruuTHOE e e
OTHOLLIEHUE & 2me 2m
[Toctoannas Xomna Ry 1 1
cen en
Ksant marHutHOrO nch nh
noroka &, e e
I>ko3edcoHa oTHoUIeHNe e e
nch nh
YposeHr depMu B Mertan- »? ( 2 )m » 2 2
= —(3n‘n —3n‘n
ne E; npn T=0K m 2m( )
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Hpuwroncerue 31

2

I

11

(H)

OEPHOIMYECKAS CHCTEMA 3JIEMEHTOB
.. MEHJEIEEBA

II

III

v

Vv

]

6541

1 Be

01218 BEPUNNNAY

sor 5B

10,81

YrAEPCH ‘ C

12,011

A30Y , N

14,0067

" Na HATPUIA

22,98977

1?2 M s

24,305

1Al
[AfIOMUHRR

-

uSi

KPEMHWA
28,086

cWﬁP

38,9737¢

K o

39,0983

aCa

4008  KANBUMA

nSc

44,9559 CKAHOUA

22 Ti TUTAH

a9

23 V BAHAOMH

50,9418

wee 8 C

63,546

o A

65,38

1 Ga

CANSIUA
69,735

2 Ge

FEPMAHWIA
72,59

1n As

MbilLibAK
14,9216

a7 Rb

85,467 PYBAANA

% Sr

87,62 CTPORUMIA

NY e

88,9059

aZr

91,32 UMAPKOHAR

4 Nb

92,906 HAOBKA

nAg
CEPEEPO 107,868

wCd|

KApMUA
112,41

8In

vHaAR
s 114,82

% Sn

Qnosag
118,69

5 Sb

CYPBMA
121,75

Vil

55 Cs UE3MiA

132,505

] Ba BAPWIA

137,33

s La*

138,9055 /NAHTAH

n Hf FADHUA

17849

m Ta TAHTAN

180,947

nAu

300070 196,9665

uHg

PP y00,59

S— |

204,37

2 Pb

CBUHEL 2012
>

i Bi

BUCMYT

i Fr

[223] OPAHLMA

#Ra

i Ac**

226,054 PABMR

{227, AKTUHWUA

mKu

(260] KYPHATOBUIA

208,9804
189

[260]

*NAHTA

149,12

#Ce

LEPUIA

58 Pr

140,9077

NPAIEQLMM

HEOAUM
144,24

[n Nd

# Pm

{145)

NPOMETWIA
156,4

2Sm

CAMAPUI

B Eu

151,%6

EBPONAA

uGd

rALONUHUA
157,25

**AKTHU

232,0381

uTh

TOPWA

s Pa

231,0389

NPOTAKTUHWA

wU

YPAH
238,029

HENTYHWA
237,048

uNp

1244}

uPu

TAYTOHWA

1243

s Am

AMEPULINA

#Cm

KIOPWIA
[247)




vl

VIII

VI

8caoron, l H

1,0079

cewn 2 HL@

4,00260

KMCACPOL, ' O

15,9994

orr JF

18,998403

won WNeE

20,179

CEPA

5S

32,06

]

35,453

Xnoe

wron 18 AT

39,948

% Cr xom

51,996

% Mn

54,9380 MAPTAHEY

% Fe xenso

55,847

1 CO «osaner

58,9332

% N1 wene

58,71

e U Se

18,96

seov 35 BT

19,904

$Kr

KPUNTOH
$3,80

n Mo

uTe

# Ru

5 Rh PRIt

% Pd ramann

95,94 MONVBAEH |98 99g TEXHELMA| 19197 PYTERWM 102,9055 1064
i Te 51 i Xe
TENNYP uon KCEHOH
127,60 126,9045 131,30
M W ]5 Re PEHWA " OS ocMun " Il' [ U] " Pt NNATUHA
183,85 BONLOPAMI| 386907 199,2 192,22 195,09
uPo, ©BAt| ERn
ONOHUA ACTAT PALQOH
) i 2] sroe {31 T'1 warv
106 ATOMHAS MACCA 043
[263]
HOUbI
5Tb |6Dy [WHo |[#Er (#Tm |[nYb [(nLu
TEPSUA | 162, 5o rONbMUA 3PBUA TYAUA UTTEPEUIA NOTEUMIA
158,9254 AMCTIPO3UM | 164,9304 167,26 168,9342 173,04 174,967
HOWNAObI
7Bk|uCf [wEs |mFm|wMd m(No )lns (Lr)
BEPKNUIA | KAMMDOPHUM | SAHLLTEMHUA QEPMUIF | MEHDENEBHIA (HOBEIM {NCYPEHCUI
{247} 1251] [254] 257} 1258} [260]




32. TaOnnnma 27eMEeHTAPHBLIX YacTHI

CUM- MACCA BPEMA
YACTULA BOIT" KU3HY,
MsB m, % C
doron ¥ 0 0 o
E HeitTpnHo v L2 B 0 '
8 DieKTpoH e” et 0,511 1 o
5 MiooH p B 10566 206,77 221076
S | Tay-nenron L ] 1782 3490 35-10~12
n* " 139,6 2732 2,55 - 1078
ITu-Me30Hb] o
~ n 1350 2642 21016
-
= K K 4938 966,3 1,23 108
O | Ka-mezonnl ~
2 K Kk° 4980 974,5 10710 10-8
= OTa-Me30H ) 5488 1074 241079
Du-Me30H ¢ 1019 1995 ~107%°
TpoTon p P 938,26 1836,1 ®
Heiitpon n % 939,55 1838,6 1-10°
~
JlaM6aa-THnepoH A® A% | 1154 2182,8 2,6 - 10710
é X Y- 11894 2328 0810710
g CHrMa-rHIepoHs! i X 197 2342 1,6 - 101
2 Y 2n 2333 <1074
~
a - E| 132 2585 1710710
Kcu-runeposnbt 0 o i
= 2% 1314 2572 31071
d
OMera-rmoepoH Q- Q| 1675 3278 ~10-10

*Cnpasa yKA3aHsl CUMBOABL COOMBEMCMENOULHX AHMUMACTIUY,.




N30TOIl-

3APANBI CTPAH- | TIPEOBIIATIAIO-
cs, CrinH HOCTh, | IIAS CXEMA
ol L} B T T, s PACIIATIA
1 0 0
1/2 0 | +1] 0
1/2 ~-1] +1 0
1/2 -1} +1} 0 A
1/2 -1]+1} 0 TRV 4T
0 +1 (.0 0 1 +1 0 nt- p*+vp
0 0 0 0 1 0 0 n0-2y
0 +11 0 0 1/2 +1/2 +1 Kiwp'+v,
0 0 0 0 1/2 -1/2 +1 K®~2rm, nev
0 0 0 n-2y, 3n
0 o-m+w
1/2 +1 ] 0 | +1 1/2 +1/2 0
1/2 0 0 | +1 1/2 -1/2 0 n-p+e +V,
1/2 0 0 | +1 0 0 -1 Al+p+nm”
1/2 +1] 0 +1 1 +1 -1 Y'-N+mx
1/2 -1{ o0 +1 1 -1 -1 Y -N+n~
1/2 0 0 | +1 1- 0 -1 TO-AC+y
172 -1} 0 | +1| 122 -1/2 -2 E-A+n”
1/2 0 0 | +1 1/2 +1/2 -2 80+ A%+ 10
3/2 -1{ 0 | +1 0 0 -3 Q-E+n, A°+K"

NPUMEYAHHUE. Anwmumacmuys

umeom moxncoecmeentbie ¢ dacmuyelu

IHAUEHUA MACCHL, BPEMEHU HCUIHU, CNUHA U U3OMONCRUKA Tu nponMUEONONONCHBLE NO

3HAKY 3HAYeHUA Irexmpudeckoz (),

npoexyuu usomoncuna T, u cmpannocmu S.

aenmonnoo L u  Gapuonnozo B 3apados,
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33. PyunamMeHTanbuble ¢ulnYecKkne KOHCTAHTHI

CkopocTb cBeTa B BaKyyme
[paBuTaOHHAS NOCTOAHHANA

CraufapTHOE YCKOpeHHe cROGORHOrO
nageHus

IocrosHHas ABorajapo
CrangapTHblil obbeM MoJIst rasza
MoussipHas rasoBas NOCTOAHHaA
TMocroannas BoJiblMaHa

Nocroaunas Papanes

DiieMeHTapHbIR 3apaf

Macca snexrpona

Vaennublil 3apag asnekTpoHa
Macca npotoHla
VieaoHblid 3apaj 0poToHa

HMocroaunaa [lnanka

Hocroaunas Credana-—BoabuMaHa

IlocTrosHHas 3aKkoHa cMelueHus Buxa

MNocrosaunas Puabepra

¢ =2,99792 458 - 10* Mfc (Troumo)
¥ =6,672-10"" m3(xr-c?)

g = 9,807 m/c?

N, =6,022 107 wom ™!

V, =22,41 nfmons

R = 8,314 JIx/(K - Mons)
k=1,3807 10" Ix/K

F =0,965-10° Kn/moms

1,602-10°* Kx
4,803 107 Crca

€

,j0911-10°% gr
0,511 MsB

Me

_]1,76-10" Knfer
5,27-10" CTCOr

m,=1,672- 1077 xr

fm,
2,87 - 10" CICO/r

{0,959-108 K/xr
h=6626-10"% Ix ¢
. {1,054«5-10'34 Ox-c

b B —
21 |0,659-10° 3B -¢

0=5,67-10"% Brjm?-K¥)
b=029 ecm-K

R=2,07-10% ¢!
R’ =R[2r¢ =1,097-10° ¢Mm™?
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Ipodoascenue maba. 33

HMepsrit 6opoBckuit pagnyc

I-)Hepnm CBA3M 3JJIEKTpOHA B arome
BOgOpoOAa

KoMrniToHoBcKkasi [/IMHa BOJIHBI
3JIEKTPOHA

Knaccnyeckuit paguyc s/iekTpoHa

Maruneros Bopa

AnepHblif MarHeToH

MaruuTHelit MOMEHT MPOTOHA
" " HelTpOHa

ATOMHAasA eAMHHUIA MacChl

SHCKTPH‘{CCKaﬂ NOCTOAHHAA

MarunuTHas NoCTOAHHAA

r,=0,529-1071 »

E=13,56 »B

A.=2,426-10"2 m
ke=Aof2m =3,86-1078 M

r,=2,82:10"% M

0,9274-10°2 HOx/Tu
p =
® 10927410 spryTec

By=

5,051-10"Y Nx/Tx
5,051-107% s3prTc
B, =2,7928p,
B, =-1,913p,
1,660-10°% xr
lae M=
931,5 MsB
£,=0,885-10"" dfm
4ne,=9-10° M/

Bo = 1,257107° I'e/m
poldm = 107" Tajm






