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NPENUCIIOBUE

B nacTosiniee Bpess U3J0KeHNe aHaIMTHUECKOH TreoMeTpun Ree
fonce npouukacTcd Merodamu Junehinoi asredpm. Cospevernisie
KypChl alaJITHUCCKON reOMETpUM 11aUHHAINTCH € M3MOKEHUI BEK-
TOpHOH anrefpny ¥ BCKTOPUOIO BBENCIHHA KOOpAWHAT. 3aTeM cJje-
AyeT JuHeHHad uacTh TCOMErpud (nmpsaMas Ha IIOCKOCTH, MAOC-
KOCTb U MpsaMasa B upocrpauctse). ITocac naaoxennsa reopuu au-
HHH 1 moBepXHOCTEH BTOpOro rnopsaxa 60Abuioc BHEMauue yie-
JSC1CA BOIPOCY JuHEHHBIX reoMeTpHUCCKuX npeobpasosauntt (n3o-
mMeTpuueckue, adpuunbie B 11pOoeKTHBHHE npeodpasosauus na0c-
KOCTH #u ipocrpancrsa). ITpn Takom nocrpoenun kypca craHo-
BUTCA €CTECTREHHBIM DPAaCCMOTPEHUE MHOFOMEDHBHIX BEKTOPHHIX U
TOYEUHBIX MPOCTPaNCI8 Kax 06obiieHhe ABYMEPHOTO U Tpexmep-
HOTO CJy4aes.

HoBoe nocipoetide Kypca aHa/JMTAYECKOH reoOMeTpHn HPHBEAO
K M3MEeHeHMIO HPOTPaMMbl ITOH AMCUMNAMUSL U BBEAEHNIO0 00 bEeAN-
HEHHOFO Kypca aqreOpnl W anaauTHUecKo# reoverpuu. Takoe
nocTpoenne Kypca upuuato  Ceddac B yunusepcateTrax u
B neparorvueckux wnHcTATyTaxX. llpenssaraemold cbopumx 3apau
HaMuWcan B COOTBETCTBAY € HOBLIMU IIPOTpavMMaMu Kypca aHalnTide-
CKOH reomerpud M O0BEAMHEHHOTO KypCa allajiNTHUeCKOH reo-
METPUI W a/aredpht

ITo cpasHEHUIO ¢ RMEIOIUMUCH COOPHMKAMH 3ala4 N0 aHaAnTH-
YeCKOH reomMeTpMdl HaMM BBCHEHB HOBhle pa3jcasl (OpueHTauus,
GapuUeNTPHUECKUE KOOD/ANHATH, METPUUCCKIE 3a)aun B adUIHEX
KOOPAMHATAX), 3HAUUTEALHO Pacliuper ¥ BBEAEH HOBHA MaTepuas,
TOCBALIEHHBIH FeoOMeTPuueckuM npeobpasoBaniusam -(n3oMeTprue-
cxue npeoGpazosanns, uHsepcuast)y B raase 1X — IlpoexTtusHas
reovMerpnd — CaBHOC MECTO 3aHMMAlOT 3ajaud HA TIPOCKTUBHEIC
npeoOpazosanus; COACPKAINE 3a1a%, CBA3AHHKIX C ITOHATHAMU HHBO-
JIOLMY, FOMOJNOTHMH, KAACCHPHUKAUAY NPOEKTUBHHX TpeodpaszoBa-
HAH R Ap., BHXOQUT 323 NPEAE/Ibl TPAXULUHOHHOIO USAQKEHUT 3TOrQ
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watcpuaaa. B raane "X 0 MHOTOMEDHBIX NPOCTPAHCTBAX OCHOBHOE
sHHMAlUe YAEAeHO TeOMETPHUECKAM BONPOCaM, 10CKOAbKY 3anauy,
cn93aibbe C UMCTO aareOPandCcCKuM MaTepnanom (oupenenuteny,
cucTeMbl  AutieHunX  ypastientil, MaTpubl u IAp.), Hauau csoe
orpaennc B COOpHAKAX 3axa4 1O avuennol aarebpe. B noonne-
gHe K 1acTospleMy I[OCOOHIO aBTODHi PEKOMEH/YIOT B 1IeDBYIO
ouepenb «Coopuux samai 10 aunednol aare6pe» Y. B. Ilpocky-
pﬂl{OBH.

Bsumy TOro, uTO 3a 110CACANHAE TOLH BHINAO HECKOIBKO HHOJHBIX
K§PCOB AHANUTWUECKOH TCOMETPHN, HAaNMMCAUHKX B COOTRETCTBMA
¢ 1OBLIMM HPOTPaMMaMH, aBTOPH U3 NEAArorHIECKHX coobpaxeHuH
ye cudTand 1eaecoobpassbiM AasaTh nepex Kaxao# raasoi cGop-
JMKa 3amad CHUCOK OCHOBHBIX ompedencuuit, opmysa u Teopem.
IBMeCTO T0r0 Hepel KawAwmM naparpados, a nHOraa u Neped Kax-
B0 IYHKTOM Jalsl YKasanus COOTBETCTBYIOULNX raB 1 Haparpados
H3 CACAYIOHIUX YUCOINKOB:

Anckcangpos II. C, Jlexkmu To auaiadTHYCCKoH reoMerpuy,
«Hayka», 1968. ¢ L

Ienvpang W. M., Jlekuuu wo susciinod anre6pe, «Haykas,
1971,

Edumos H. B, Poseugopu 3. P. Jlunelinag aarc6pa
M MuoromepHast reoneTpusi, «lHayka», 1974.

Mozgenos Il1. C., AuaaurHueckas reoMeTpus, usiz-so MIY,
1969. -
IHocruuxkon M. M., Anarutuucckas reomerpust, «Hayka», 1973.

B yKasaHWAX 3TH KWMLK KPATKO MMEHYTCa QaMuinaMmu #iX
aBTOPOB.

3agaunnk pasbur Ha BoabuUIOe uKCI0 NaparpaoB 1 NYIKTOS,
4TOOH ltpenoaasarTesd U CTYAEHTH MOTAH Jer4e OpHEeHTHPOBAThCH
B Marepuane, BblOupas Te WM nuble 3aJaud B 3aBUCHMOCTH OT
HOpAAKA M3AOWKENNT TeOPETHUECKOrO Marepuana.

B oraasaeHuy psaom C l1a3Banuen KaXxio# raasel, Maparpada
M UYHKTa ykasatbl HOMEpa 3ajad.

3apaun, UMEIOIINE TeopeTuyeckoe 3Hauelue, ¥ 3a1auul [OBHI-
HIeHHOH TPYAHOCTH OTMEYEltbi 3BE3HOUKOH.

K uHeboabuiofi uacrn 3adau, ocofelnllo B MEpPBHIX TCAaBax,
Oailbl  yKa3auus.

B sagauaX Ha MOKa3aTeabCTBO OTBETH, CCTECTBEHHO, HE NpU-
BOJASATCA.

B nekotopeix 3agavax pmaiorcd oupemeseHns Tex NousTui,
KOTOpHE CBfA3aHbl € 39TOH 3amauell, HO HMEIOTCA He BO BCeX
yuebiinKax.
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IFTABA I

BEKTOPHASI AJTEBPA. KOOPJWHATHI
BEKTOPOB U TOYEK

§ 1. Cnowenue BEeKTOPOB. YMHOMNEHUe BEKTOpa
#a uyucnao. Koopaunats BeKTOpa

Agsekcanupgpos, ra II, §§ 2, 4

Moageunos, ra 11, § 11; r1. 1V, §§ 30 37.

[loctHUKoB, ral, §3, on. 1—6.

1. Bextopst AC=a BD==b cayxar AUArouansvu napa-

nenorpamma ABCD. Brlpasntb BEKTOPEH AB, BC, CD u DA
yepes BEKTOpH a U b.

2. B Tpanemmn ABCD otHouwenne ocuopauus AD K OCHO-
panmio BC pasuo A. IToaaras AC=aqa, BD=5, BLIPA3UTh UEpeE3
a v b vextops AB, BC, CD u DA.

3*, Jlokazarh: A9 TOro, YTOObl HalpPABJEHHHE OTPE3KH AB
u CD Gban DPaBHH, HEOOXOAUMO M ROCTATOYHO, YTOGH COBIIA-
a7 CepefHb OTPE3KOB AD u BC.

4, B tpeyrosvunke ABC nposenenst memuann AD, BE wu
CF. [TpejicTaBuTh BEKTOPH AT): BE u CF s BUIE JAMHEHHBIX
KOMOHalnil BeKTOpOB AB u AC.

5. B tpeyrombuuke ABC _TIPOBe/ICHEI venuans’ AD, BE u
CF. Hatitu cymyy sektopos AD, BE u CF.

6. Toukn E u F cayxar cepefdHaM# CTOPOH AB u cD

ueThipexyroasiuka ABCD (rmocxoro #AU [IPOCTPAHCTBEHHOrO0).

BC -+ AD

Hdoxasath, yro EF == — Busectnn orcrioga Teopemy o cpen-

Hel JuHREKW Tpaneuwu.
7. Touku E u F cayxar cepenunaMu auaronanedt AC u- BD

yersipexyroibinxa ABCD (nnockoro uad npoCTPaHCTRBEHHOTrO).
Hoxkazare, uro

EF::AB—;CD - AD—Q}-CB.
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8. Toukn K u L caywar cepeansamu cropon BC u CD
11aPAnNe 0T PayMa ABCD. Buipazute BeKTODH BC u CD yepes
BekToper AK u AL.

9%, B nuockoctd Tpeyroabuuka ABC HaiIn Takyio TOUKY,
yTO0b CyMMa BCKTOPOB, HAYUIUX 13 3TOH TOUYKH K BEpUINHAM
TpeyroJsuika, 6maa passa 0.

10*, Tan uetwipexyroapuak ABCD. Haiitn takyio Touky M,
4100t MX+7&IY§+MZ"+ MD=0.

11. Ha cropone AD napansenorpauma  ABCD omo)*ceu

OTPC30K AK-——i AD, a na guaromnany AC—OTpesoK AL- -AC.

Jlokasath, uro Bektops KL u LB KOANMHEeApHHl | Hamn OTHO-
KL

mwenwe -,
LB"

12*. 1) [dokasarb, uto ecam touknm K, L, M, N menar B
O/(HOM M TOM e OTHOHICHHA A CTOPOHH AB, BC, CD, DA
napasnenorpamye. ABCD, 10 uwerwipexyromsunk KLMN ects
11apansienorpaMm.

2) Ecau A=~ 1 n ucrmpexyroavimk KLMN —mapanneno-
rpamM, To U yeTeipexyroantuk ABCD — napajtenorpamu.

13*, Jan rterpasnp ABCD. Hatitu toury M, nns xortopo#

MA 4+ MB 1-PC 1+ MD =0. .

14*, K touke M 1upusoxeusl Tpd LeHY/eBbX BEKTOpPa X,
y, 2, CYMMa KOTOPHIX DaBHa HyMo. 3Has yras o, f3, y mexay
BEKTOpaMd Yy © 2, 2 U X, X 4 Yy, HaltH OTHOWIEHWA MOLYseH
a1ux sektopo |x|:{yi:|z|

16%, K touke M, nexaweit B naockoctu Tpeyroasuuka ABC,
l'Ip[/I.TIO)KeHbI ]pﬂ HCH)’JIEBBIX BEKTOD2 X, Y, 2, hallpaBACHHBIX II0
aydam MA, MB, MC, npuYyeM CyMma 3TUX BCKTODOB paBra
gyno. HaiTa oTuoliCHue MOny#Aeid sTAX BeKTOpOB | X |:|y|:|2|,
ecan:

1) Touka M aBASETCA UEHTPOM OKPYKHOCTH, Onucamioff
okono Tpeyroavinka ABC;

2) Toyka M aBasercs UenTPOM OKPYHHOCTH, BIHCAHHOH
B Tpeyroapink ABC;

3) touka M sBaAseTCd TOUKOH IepeceueHma BBICOT OCTPO-
yroasHoro tpeyroJbhuka ABC.

16%, Hatty Touky M, Jekamiyio B IJMOCKOCTH TPEYrofb-
HuKa ABC, eca cyMMa TpeX HEHYJAeBbiX BEKTOPOB C PaBILIMK
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VOSLY ARMH, TIPHAOKEUIHIX K STOH TOUKE U HANPABJIEHHBX TIO
aam MA, MB, MC, pasua mymo.

17%. Jlokasarh, 4TO CyMMad BEKIOPOB, WIAyHWMX ©3 LEHIPa
{IpaBUALHOO MIIOFOYTOMIbIIKA K €ro BEDINAHAM, paBia 0.

18. JloKa3aTp, 4TO BEKTOp, MAYMHH M3 IPOM3BOJ/ILHOH TOUKK
IPOCTPAICTBA B NCHTP TPABHABHOIO MHOrOYTOAbHUKA, €Crh CPEl-
yce apuMETHIeCKOe BCKTOPOB, WAYUIMX M3 ITOH TOUKH K_BEp-
WIHHAM MIOTOYTO/IbHHAKA.

19. MTau rerpasap OABC. BupasuTb u¢pes BCKTOPB OA,
OB, OC wexrop EF, mauanoM koToporo cayxat cepennua E
pebpa 0OA, a xouuom — cepeavua F peGpa BC.

20. ;lau TETPAY/P OABC. Bupasurs uepe3 Bextoput 04,

OB, GC sextop EF ¢ wauanon B cepemune E pe6pa OA u
xoutoM B Touke F mepeccuenas meadaun tpeyroabuuka ABC.
21, lanm usa Tpeyroasimka ABC n A'B'C’'. Bupagurb

pexTop MM, coemuusonAd TOUKM Tepeceuenust MeaHal STAx
TPCYFOJLHUKOB, HEPe3 BEKTOPH AA', By, CC.
22, Vs Touxn O BuxoaT apa mextopa, OA=a, OB=b

Haidtn Kaxkoh-uubyab Bekrop oM, nayuiud uo Ouccexrpuce
yraa AOB.
23. lan npanmmum HICCTHYFOJILHUK ABCDEF. 1lpunuman

3a 0asucHbie BeKlOpbl AB u AC, naﬁm B 3TOM Oasuce KoOp-

JMHATH BEKTOPOB AB BC CD [)l:, [[ FA.
24, B tpanewnn ABCD ornowenue ociosanus BC x ocio-

amio AD pasiio A. Tlpunumas 3a 6asuc sexropul AD u AB,

HafiTyl KOOPAHUATHl BEKTOPOB AB, b’(,, CD, 1)71, AC, BD.
25. [Mauy napaatenenmues ABCDA'B'C'D’'. llpuwimwmas 3a

Bazuc ey, €y, €; BEKTOpH ZE, A'Z'), 7\7\', Halltu B 3TOM Oasmce
KOOpJ.l[/IIIaTbI BeKTOpOB, coBniagaoniux ¢ pe(’)pamn, JAHaronanbro
tapajiaenendnena M IuaronaisMp ero rpaHed, IAJs KOTOPHX
Bepmimna A’ Cay®dT nadanou.

26. Jan Tetpasap O OABC. Hpmm'vxaﬂ 3a 6asucHbIE BEKTOPH
e, &, e; BEeKTOPH O4, OB, OC, naity B sTOM Gasuce Koop-
munate: 1) Bektopos AR, BC, CA; 2) sexTOpa DL, COennHA0-
mero cepennny D pe6pa OA ¢ cepemmnoit E pepa BC; 3) pex-
TOpa, CoepMHAwWEro cepennny D pebpa OA ¢ Toukoit F nepe-
CeueHua Mepman rpaun  BOC; 4) Bextopa AL, coenmumonte-
ro Bepwuny A ¢ cepemmHod pebpa BC; 5) Bextopa OM,

ay
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coeauHaowero sepuniy O ¢ Toukol nepeceyenua M -vennaH rpaHu
ABC.

27. Ilaun uetwipe sextopa a={1, 5, 3}, b=1{6, —4, —2},
c=10, —3, 7}, d={~—20, 27, —35}. Tlogo6pare uncaa a,
B u y tax, utobw BekTOpH a@, Pb, yc u d o6pasosLBanM
SIMKHYTYIO JIOMANyI0 JHHUW, €C/H Hauyalo KauJoro nocielyic-
iero BeKTOpa coBMeCTUTE C KOHUOM npenbmym.ero.

28. YcranoBurb, B KAKUX U3 HIDKECJIEOYIOLIHX C1y4aeB TPOHKH
BEKTOPOB @, & u ¢ OYLYT /JMHEHHO 8aBUCHMME, U B TOM CJayyae,
KOFI3 9TO BO3MOKIO, MNPENCTaBUTH BEKTOP € Kak JHHEHHYH
KoMOunaumMio BCKTOPOB @ u b :

1) a=1{3, 2, 1}, b={—1,42}, c={—1,—1,6}
2) a=={6, 4, 2}, b=/|— 9 6, 3}, ¢={—3,6,- 3},
3) a':{G,—IS, 12}, b:{_8’24’_ 16} = {8, 7, 3}.,

29. ITlokasarb, u4TO, KakoBb OBl Hu OHAKN TpU BEKIOpa a,
b u ¢ u Tpa uacma a, B, P, BEKTOPEI aa—pb, yb—ac,
pc — ya xommranapusL

30*. Iawnl nsa BekTOopa a={2, 5, 14}, b={14, 5, Q}.
Hafitn npoexunio BekTOpa @ ua m1ockocTe Oxy mnpH hanpas-
JEHA HPOEKTHPOBAHUA, llapaiienbHoM BEKTopy b,

31, Jaus uwermpe Bextopa a=={l, 2, 3}, b={2, —2, 1},
c={4, 0, 3}, d={16, 10, 18}. Haittu Bexrop, #BAs0muHCT
npockuwct Bektopa d Ha MAOCKOCTb, ONPeNelseMywy BEKTOpaMa
a v b, npu HANPaBASHUH HPOGKTUPOBAHUS, MAPANIEAbHOM BEK-

TOPY €

§ 2. Panguyc-extop
MNocruukos, ra. 2, § 1.

32, 3uas papdyCH-BEKTOPHl Iy, Fy, Pz TPEX TNOCAEZOBATENb-
HBIX BEpUIMH MapaaneforpaMMa, HalTH paguyc-BEKTOD 7, ueT-
BEPTOH €ro BepHIUHEL.

83. 3uan pamuyCH-BEKTOPBl Fy, FPg, Fg F{ YETHIPEX BEPHIUH
A, B, C, A" napannenenunena ABCDA'B'C'D’, nautn pamayce-
BEKTOPH YETHhiPeX OCTa/bHAIX ero BEPUIMH.

34. [lanm panuycCH-BeKTOPH Fy B ry Touexk A u B. Haiitn

panuyc-sektop r toukd C, nensuwied HaNPaBIEHHAIH OTPE3OK AB
B oTHoumieHuu A, Hafitn takxe pamuyc-sextop r’ cepesmum M

orpeska AB.
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35, JlaHol pamAyCHl-BEKTOPH Fy, Fg, Pz BEPLIUH TPEYroJb-
wuka ABC. Ha#r# pamnyC-BEKTOp r TOYKM MepecedeHud ero
MeanaH. L
./ 86%, [lokasatb, uTO €cay 0A, OB, OC —1pn pebpa napas-
nesermunena, a O —ero AMaroHass, T0 Touka M nepecedctis
npadot OD € naoCKoCTbIO, npoxoxpgmiel yepes Touku A, 3,‘ c,
gapaseTca TOUKOH mnepeceyeHnd MenudaH TPEyro./ibHuKa ABC n

peaut oTpe3ok OD B otHomwenmn 1:2.
37% B Tpeyroabnuke ABC mnpoBeleHa ouccexkTpuca AD
puytpeniiero yraa A. Bolpasuth pextop AD uepes BekTOPH

J———

AB u AC. : .
[/ 38, B_IpAaMOYroAbHOM TPEYroabHAKE ABC onyuen nepned-
anxyasp CH wua rUNOTEHY3Y AB. Bripasurs BEK‘T_O_Q_'CH ye-
pe3 BeKTOPH CA u CB‘'w pmms xatetoB |BC =a u
{CA|=0. .

39%*, 3Has pPagMyCHI-BEKTODHL Iy, P, Fg BEPIIVH TPEYTOJb-
nika ABC W pnuHbl @, b, ¢ CTOpPOH, TPOTHBONEKAUIUX ITUM
BEDUIMHAM, HalTU PamuyC-BEKTOP F UEHTPa KPyra, BOACAHHOrO
B 3TOT TPEYroJbHHK.

40%, 3Has pPagMyChi-BEKTOPBl Fy, Fa, Fy BCPUWIHK TPEYLOAb-
unka ABC W ero BHyTpeHHWE YTJbl, HaHTH paAMyC-BEKIOD F
OCHOBaHWA TNEpPHEeHANKYNsIPa, ONYILLEHHOrO u3 BEPUIMHE A na
cropony BC.

41%, 3Has pamuyChi-BEKTODHL Iy, Fa, Fg TPEX NOCACLOBATE/]b-
Hex Bepuud A, B, C tpamenuu ABCD, HalTH paguyc-BeKTOp r,
yeTepTO#l BepmuHst [), pagmyc-BeKTOp ' TOYKH mepeceyerns
IAaroHatell ® pamMyc-BEKTOpP r” TOYKH TEpPeceyeHns GOKOBLIX
CTOpPOH, ecan orHomeHnue ocuoBanus AD x ocHosadmo BC
pPaBHO A. VA

42%, JlokasaTbh, 4YTO OTpesK# TNpPAMBIX, COERMHMIOWINX Cepe-
LAl NPOTHBONOAOKHEIX pefep TeTPasnpa, IepeceKaoTcs B OunoH
TOUKE © JEeI4TCa 3TOH TOYKOH TMOonoAaM; A0Ka3aTh TAKKE, 4TO
B TOH € TOUKE NEepeceKalnTcs OTPE3KH MNPIMBIX, COEMMHAONLNX
BEDUIMHBL TE€TPasApa ¢ TOYKaMH [epeceyelnd MeAudH TPOTHBO-
MOJOKHBIX TDaHed, n peaqarcs ato# TouKo#d B oTHowtenmu 3:1
(cuntas oT Bepumm).

43. B rtouykax My, M,, ..., M, wMeIOWAX COOTBETCTBEHHO
PanuycCH-BEKTOPB Iy, Fy, ..., I, HOMEIIEHb MACCH /My, My ..., M,

Hapiru paguyc-seKTop HEHTpa TAXECTH 3TOH CHCTEMBI Mmarepuanb-
HBIX TOYeK.



16 /. 1. BEKTOPHASL AJATCGPA - [ 44

44%, JToxasars, uTO KakoBO Ol HH OHJIC KOHCUIIOE MHO-
Keerpo Touek Ay, Ay ..., A, (1a upasmof, na HIOCKOCTH uad
B upOCl“deC!'Be) _CYULECTBYET W [IDHTOM TOJBKO OAHA TaKas

Touka M, wro MAy - MA, ... 4 MA,=0.

§ 3. Ilpamoyroarubie 1 adguHHble KOOPAHHATH TOUeK
Ha MJIOCKOCTH W B NMPOCTPAHCTBE

Anexcangpos, ra. HI, &§1; ra. IV, § I, n. 1.
Moxenosn, ra 1, §§9, 10
Moctnuxon, ra 2, §1, nu. 1, 4

1. Koopduname, mouex Ha naocxocniu

45, /lan npasaapupi  mecruyroavinik  ABCDEF. Haiita
KOOPAMUATH CrO BEPUIHIL, NPUIUMAS 32 114140 ¥OOPAHHAT Bep-
wuny A, 3a LOJNOKH[CALIOE HANPABICHUC OCH alCUHCC — HANPaB-

JIEHHC  CTOPOHBL AB, 32 [MMOJOKUTEABIIOE  HANpPaBJeHHE ocH

opaunat — Hanpasienne jauarouann AfL, a 3a epmHuuy Macurrada
1o 00CHM OCSIM — CTOPOHY IUCCTHYOABHIIKA,

46. Ocnopanve AD pasnoGounod rpancuuun ABCD pasHo 8,
BHCOTA pamra 3, a yrabl, OPUACKAUMC K 3TOMY OCHOBanuo,

pasibl T [Tpunnmas 3a och abGcunce ocnosaune AD, a 3a och

OPAUHAT OCh CHMMETPHM TPAHCWHU, HANPaBJAEHHYi0 OT 6OAbIUEro
OCHOBAaHNS K MEHnbHIemy, HAUTH B 3TOH npsiMOyroibHOH CcucTeMme
KOOPAMHATH BEPHIML Tpailcuuy, Toukn M mepecedycnuns ee guaro-
Haach u Toukr S nepeceucnna ee BOKOBBIX CTOPOIL

47, OTIIOCATENLHO HPAMOYTOABbIOA CHCTCMB KOOPAUHAT gana
touka M==(x, y). Hatitu Touky, cumMerpnuityio TO‘H(C M:

1) OTHOCHTENLHO liayand KOOPIUHMHAT;

2) oTHOCHMTEABHO OCH alcuuce;

3) OTHOCHTEJBIO OCH OpAMHAT;

4) OTHOCHTCABIIO BUCCEKTPUCH NEPBOrO H TPETHETO KOOP/IU-
HATIBX erIOB,'

5) oruocuTenbHO OHCCEKTPHCHL BIOPOro U UETBEPTOro KOOp-
IVHATHHX YTJIOR.

48, an npasuapupit wectuyromsink ABCDEF. IMprnumas
3a nauano a@uHHOM CHCTCMH KOOpAnuar sepiidHy A, a 3a

—_—— R

Gasnc — Bextopul AB u AC, Halith B 9T0H CHCTEME KOOPAMHATHE
BePIIAH IHECTHYrOsbHIKA,
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49, B tpancnun ABCD ortuwomenuc ocnonanna AD x ocuo-
paimmio BC pasio 3. [lpnunmas 33 nauazo KoOpAMHAT BepUIUIY
A, a 3a Basucupie BeKTOpH — ocioBaiie AD u OOKOBYIO CTOpOHY

AB, walTn KoOpAMHATH Bepiliun Tpanennd, Touxu M unepecede-
nng ec puarofraneit v’ toukm § ncpeceycrHus OGOKOBLIX CTOPOIL.

50. /launt nse cMexiwsle nepumubt A=(—1, 3), B=(2, 1)
napaaaeiorpanMa ASCD. Haiitu age apyrue ero sepuidiisl Hpu
veaosuy, wro auaronass AC uapanseasna ocu Ox, a auaronals
BD uapanneasna ocu Oy

51, lannl Tpy 1OCACAOBATELHbIE BEPIIMITL HAPAJIEAOr paMMa
A==(—2, 1), B=(, 3), C=(4, 0). llafitu uersepryo cro
sepmuny D, Cuctema xoopanHat agduunas.

52%, Jlaube ase Toukn A==(—3, 1) u B=(2, — 3). Ha npa-
Mol AB mauTu Touky M Tax, utobbl ona Obia pPAcnonokeHa
Bo Ty e cropony oT touku A, uto ¥ rouka B, u uTobH OTpe-
3ok AM 6ma BTpoc Oonbuwie orpeska AB (cucremMa Koopanuar
adpunnan).

2. Koopdurname, mouex 8 npocmpaHcmge

83. OrnocurennrHo IpPAMOYroJniOl CHCTEMB KOOpAMHAT Aaila
Touka M=(x, y, z). Haiitu xoopauiarst TOUKY, CUMMETPH'UIONH
¢ toukodt M: 1) oTHOCHTEALHO Lauana KoOpAuWHaT; 2) oTHOCH-
TeasHo Iaockoctd Oxy; 3) ornocureasno ocn Oz.

54, OTnocHTenbHO NPAMOYTOAbHOH cucTCMbt Koopauiiar Oxyz
Aaua rouka M==(x, y, 2). Hafitu ec oproronansuyn npoekiuio;
1) na ocv Ox; 2) na maockocts Oyz.

55. Oupenennrn paccrosnus d,, d, d, Touke M=(x, y, 2)
or oced xoopaunar Ox, Oy, Oz (cuctema KOOPIAMHAT HPAMO-
Yro.biasn).

56. B 1petsenm oKkTante na#itM TOUKY, 3HAS, UTO €€ pacCros-
mig 10 oceh Ox, Oy, Oz pasunl cooTsercTaemo 3, 3 V5

2V 13. Cucrema KOOpAMHAT NPSMOYTOAbHAS,

57, Bepmiuna A uapanncaenunesa ABCDA’B'C'D’ upnimta
3a navano Koopauuat, a tpu pebpa AB, Al), AA’ —3za 6azuc-
Hele BekTopbl. Hakty 8 s10oft cHcTeMe KOOpUMUATH BCEX BCPLIAN
HapaJjie/euniena. .

58. Bepumua O Terpasapa OABC npnudra 3a Havazo Koop-
aanar, a sexropnt OA, OF, OC — 3a 6asucHse sekTophl. lattu
B 3T0M cucTeMe KOODPAMUIATH TOuEK HEepecedcurs MEInain rpadei
Terpasapa.
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@. Hanst gee Toukn A= (1, 2, 3), B=(7, 2, 5). Ha npavo#
AB Halitu Takywo Touky M, 4to6m Touku B n M Geau pacnodo-
WEHsl MO pasmble CTOPONB OT ToYxkM A u 4TOoGH oTpesok AM

Ou1 Bapoe aamiHee otpeska AB. CucreMa koopauHar addnHHas.

§ 4. Paccrosnue Mexuy AByms Toukamu. JLIHHA BeKTOpa;
HANpaBJsAIoOMue KOCHHYCHI

Agcexcangpos, ra. IV, §1, n 2;,§2, n 2.
Mogewnos, ra II, § 12.
Nocrtueukos, . 2,§ 1, n. 4.

Bo Bcex 3azauax 3TOro maparpada cucTeMa KOODAMHAT ABJS-
eTcda NnpaMoyroJeHo#h. -

1. Paccmosnue mencdy 08YMa moiwamu Ha NAOCKOCMIU

Ilana OKpYXHOCTb C ueHTpoM B Touke (6, 7) u pamn-
ycol 5. Us rouxku (7, 14) K 3TOH OKPYXKHOCTH NPOBENEHEI
kacareabHbie. Haldtn ux maumHeL

61. Hana oxpyxuocts pamnyca 10 ¢ uentpon (— 4, — 6).
Ha#tu ToyKd ee nepeceyecHnd ¢ OUCCEKTPHCaMI KOOPAUHATHEIX YT OB,
62. Haiita nentp M u pagmyC r OKpPYXKHOCTH, ONMUCAHHOH
oK Tpeyroabunka ¢ BepuiuHaMu (— 2, — 2), (2, 6), (5,

3Has IBe NPOTHBOTIONOKHbIE BEPIUHE poMba A == (8, - 3)
n C==(10, 11), nalitu nBe Apyrue €ro BEPLIAHH TPU YCAOBHM,
y10 IJ#HA CTOPOHH poMGa pasua 10, :

64. Halttu wueHTp OKPYXKHOCTH, UPOXOIsMIEH uYepe3 TOuKy
(—4, 2) u kacawoweiics oct Ox B Touke (2, 0).

65. Hafity ueHTp @ paguyC OKPYXHOCTH, ItpoXOnsulel uepes
Touky (2, — 1) u xacawomefica ofenx ocefl KOOpAWHAT.

66. Haitu uentp ¥ paavyc OKpYXHOCTH, HpoxomsmweH yepes
touku (6, 0) u (24, 0) u xacaowetica oca Oy.

67. Han I'lpﬂMO)'FOJIbeIH Tpeyroavink  AOB: O==(0, 0),

A==(4, 0), B=(0, 3). Hatiru nenrp M u pamuyC r oxpyx-

nocty, Kacawomenca ocu Ox, POXOAAILCH Yepes Touky B u uxe-
rome#t UeHTp Ha npssod AB.

2. Pacciosinue Medcdy 08YMA moukamu 8 mpocmpancmase.
Hauna sexkmopa. Hanpasagowue rocunyce

68. Ilaum uerhipe Touke A=(l, 2, 3), B==(5, 2, 3),
C=(2, 5, 3), D=(l, 2, — I). Haittu ueurp u pamuyc ceps,
npoxonsmeHd depe3 sTM TOUKH,
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69% Ha nuockocTaX KoOpauiaT HalTH TOuykd, KOTOpHIE
pMeCTe € HadaloM KoOpauHat C.le}K[/I.’I[/I Obl BepliuiiaMu npaB@JL=
noro TeTpasapa ¢ peGpoM, paBHEIM eOUHALE, JEeXallero B Iep-
BOM OKTaHTE.

70. Hatita Touky M, orcrosuiyio oT Toykn A==(—4, 0, 1)
Ha paccrosHue 9, 3Haa HanpaBAMOIME KOCHHYCH BEKTOPA oM
2,’5‘ - 2/31 1/3'

- 71, Bepwmnusl  TpeyroibHUKa ~ HaXo#ATcA B TOYKaX
A= (2: - 1: 3), B=(4, O: 1)) C"—‘:(— 10’ 5) 3) Haiitu Hampas-
oliHe Koguaycw Guccextpuce yraa ABC.

72. Jlyu obpasyer ¢ ocavu Ox u Oy yrae, COOTBETCTBEHHO

v :‘1
DaBHBIC -:{- Bz, a C OChio Oz — tymo#t  yroa Ha#ta 3rtoT
yroda. . )

73. Bulyncaath KOOpAMHATH BEKTOP3, A/IHHA KOTOPOTO paBHA

g 0 i 0
8, suas, uTo OH ofpasyer ¢ ockio Ox yrom -, ¢ ocvkw Oz —

yTOoJ a ¢ oceto Oy —ocTphift yroa.

I

i
74. tlalitn KoopouHaTH BEKTOPa, NJMHHA KOTOPOro pasHa 5,

a yrao o, B, 9, obpasyeMple UM C IMOJIOXHUTCIbHEIMU HalpasJe-

tussun oced Ox, Oy, Og, cpssattel COOTHOUIEHHEM
sina:sinf:siny=3:4:5.

+ 75, Hattta yram @i, @, @3 obpasyevwie BekTopoM {6, 2, 9}
¢ naockocTamy KoopauHat Oyez, Ozx, Oxy.

" 76. Jlyu, BuiXomamui U3 Hayasa KOOPAMHAT, 06pasyer ¢ ocaMu
Koopauuat yras a, B, y. Ha#ita Hanpasasiomue KocuHyChi
IPpOEKLNy ITOro Jyda Ha maockocts Oxy.

77%. Jlokasath, 4TO ec/d IAOCKOCTh OTCEKAET Ha 0CIX Koop-
IAKNaT OTPe3Kd, HAHIEl KOTOpPhIX PaBHH a, b ® ¢, TO OAuHA
neprnedauKyndapa p, ONYLIEHHOrC Ha 3Ty MAOCKOCTb U3 Hauasa
KOOP/JANHAT, YAOBJETBOPAET COOTHOUICHHIO

i i 1 i
Eatpta=g

78. VI3 onuo#t TOYKM npoBeseHH BEKTOPH a={—3, 0, 4}
n b={5 —2, ~— 14}, HaliTé enuHWyHbIE BEKTOp, KOTODBIH,
Oynyun OTMOKEH OT TOH xe TOYKH, AEAAT MOMONAM yros Mexuny
BEKTOPaMyu @ 4 b. :

#
c 79%, Jpa Ayda, sBIXOjsmue U3 Hayana KOOpAUHAT, 06pasyior
¢ OCAMA  KOOPIMHAT Yrabl o, P, P ¥ O g ye. Habtra
4lipaBARIOIIAC KOCAHYCBI GUCCEKTPHCH YIaa MEXIY STHME AyyaMH.
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§ 5. desenne orpeska B RAHHOM OTHOWEHHH

Anexcaunapos, ra I, §6; ra. 111, § 3.
Moaenos, ra I, § 5.
[Toctuuxkos, ra. 2, §1, m 3.

1. [lenentte ompesxa 8 OaHHOM ONHOWEHIN HQ NPAMOR

80. Ha ocu xoopaunar paust 1pu rouku: A=(2), B=(7), C=(4).
Hatirn: 1) ornoumenve, 8 koropom 10uka C JEAUT OTPE3OK Z_B,
2) 1ouky D, aeasuyi OTpe3ok AB 8 orHowenn -3
3) cepeanny E orpeska CD; 4) orHomenue, B KOTOPOM TOHKA
E nemur orpesok AB.

81#, Touka M neaut orpesok AB B ornomennn A. B kaxom
ouIOmeHnA neanT orpesox AB Touka M', cauMerpaunas TouKe
M OrHOCHTEALHO CEpCAMHbL OTPE3KA AB.

82%, Jlycre Touka C mCANT HaupaBaeHHW# oTpesok Af3
B orsomenud A =& 1, touxka [ ACAHT TOT e OTPe30K B OTHO-

meHan — A, a touka [ smascrca cepeaumofi ovpesxka CD.
1) Ha#tru orunowenue, B KoropoM Touka E memdr OTpesok
AB. .
2) Hdokaszars, uyro npu JsmoboMm A=~ 1 touxka £ nexur BHe
orpeska AB.
© 83, lla ocu xoopmamar gamel tpu Toukw O=(0), E==(1),
M={(x). Hattru ornomenue, B koropom rouka O geant nanpas-
Aennbift oTpesok ME.
84*, Ha upamott gaunet 1pu 1ouxd. Toyka C geaur nanpas-

nenHnlt orpesok AB B ornowenun A=£0. Hafite oruoutenne,
B KOTOpOM Kaxkaad ©3 Touck A, B, C geaar nanpasaeHnbii
OTPE30K, OlipeneAseMplii ABYMA JIPYruvu.

AP AQ AR
85*. I] /CTb === 7\4, =0, == .l"l Hr T -
yCTb 5 55 u 38 v(pp;&v) ail iy oTHO
wedde, B KOTopoM Touka R aeaur otpesox PQ.
P b BE
86%, [lycrs %E_—_ As AQ i, R§=v tHaite orHomenue,

B KOTOpOM Touka R Jeiut OTPEesox AB.

87. Haun t1pu Touku A=(l), B=(2), C=(4). Haiitu
Touky D Tak, utoOm uersepka rouek A, B, C, D 6waa "rap-
MOHHUECKOH.
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88. /lokasats, uTo ecan mnapa Ttouexk C, D rapdonnueckd
pasaender napy A, B, 10
1 1
TR
rie X, ¥, 2-—COOTBETCTBEHHO KOOPJAWIATH BEKTOPOB AB, AC
u AD.

89. Jlokasats, 4yTo ecanm oTpesok AB pmennrcs Toukoi O
nmonoaaM, a Toukamu C m D rapvouauecku, 10 a*==cd, rie a,
¢, d—xoopuuuarst Touek A, C, D B cacTeMe KoOpAAMIlar
¢ wavanoM B Touxe O.

2 _
=

2. /leaenite ompe3a 8 0aHHOM OMHOWEeHUU
Ha naockocmu

90, Oumn u3 KoHUOB orpeska A3 HaxoadTca B TOUKe
A = (2, 3), ero ccpenmnioft cayxar 1ouka M==(1, —2). Haiiru
JAPyrod Konel oTpesKa. Cucrema woopinHar addusHuas.

91. Jaunl cepenunnl ctopol Tpeyroastuka (2, 4), (— 3, 0),
(2, 1), Haiiry ero pepwunb. CucTeMa xoopauHat adduuras.

92, [lanel 4Be cMexHble BCpUIAibl napasienorpavwa ABCD:
As=(—~4, —7) u B==(2, 6) u Toyka mepeccueilss ero xaaro-

onanet M=(3, 1). Hailtu pgse npyrre BepiinHb IiapaiJeno-
rpasua. Cucrema xoopmanatr addunuas.

93. Ha ocax Ox u Oy ornoxens COOTBETCIBEHHO OTpPESKH
1 OA|=38, |0B|=4. Haiité OTHOWEHHE, B KOTOPOM OCHOBa-
e Iepuedinkyaspa, OUYiUIeHHOrO Ha mpavylo AB u3 nauana
KoopauHar, aeautr OTpe3ox AB. Cucrema KOOpAHHAT MpPUMO-
YFOJbHasl. .

94. Bepumwun tpeyromphuka ABC Haxoas1cs B TOUKAX
(1, ¥2), (X3 ¥2), (xa ys). Hallta 100Ky (xg yg) nepece-
uetus  sMeprad sToro rtpeyroasunka. CucTema koopamuar ad-
hatag,

85, Jlaupt Tpm QOCACAOBATENBLHLIE BEPIIMHBL  Tpaneund
A= (—2, —3), B=(l, 4), C=(3, 1). Hattu ucreepryw ee
sepwiany [) npu ycrosau, uro ocHosague AD B msith  pas

Oosvine ocuopanust BC. Haiit takwe Touxy M nepeceuenus
huarouaned u touky S mepecedenua GOKOBGIX CTOPOH TPAHESHUH.
Crcreva kooprmmar adduunas.

96. Jlana touka A==(2, 4). Halttu Touky B npm ycaonum,
HT0 Touka C nepeCeyeHus mpsavod AB ¢ OCbIO OPAMHAT AEANT
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0Tpe30K AB B OTHOIEHWH, PABHOM -., a Touka [ mepeceye-

3
Hust npavoit AB ¢ ocblo abcuuce AeauT 0Tpe3ok AB B OTHOILIE-

3 ‘
Han — 2. Cucrema koopauuat adduHuas.

97. Ianw pse toukn A=(9, — 1) u B=(—2, 6). B xakou
OTHOIIEHMH AeANT OTpe3ok AB toyka C mnepeceyeHus MpPAMOH
AB ¢ OuCCEKTPHCOH BTOPOrO © ueTBEPTOr0 KOOPAHHATHHIX
yraoe? (CucreMa KOOPAMHAT MPAMOYTrOAbHAsA.

98, Haitn nse touxknm, A n B, 3Had, yto Touka C=(— 35, 4)
nenut otpesok AB B OTHOWeEHMH 3 a touka D=(6, — ) —

’

B OTHOLUEHHH % Cucrema koopanHar adduHHad.
99, B TtpeyroabHuke ¢ BepmnHaMu A==(3, 4), B=(—1, 2),
C=(5, 1) nposeneHa menmana AD. Hatirn ee namny. Cuacrema

KOOPIMHAT NPAMOYTOJibHAS,

100. Ilan tpeyrompHuk c BepunHamn A==(4, 1), B=(T, 5),
C==(—4, 7). Bbuncautes anuny Ouccexrpuchl AD yraa BAC.
CucreMa KOODAHHZT NPAMOYTONbHAL

101*, Hafitm uedtp M wm paguyc r Kpyra, BIHCAHHOTO
B Tpeyroabhuk ¢ BepwwmHamu (9, 2), (0, 20), (— 1[5, — 10).
CucreMa KOOpIAMHAT MPSAMOYrO/bHAA.

102. Hatitu Touky nepeceveHns OOWIUX KaCaTeAbHHX IBYX

/
OKPYKHOCTEH, ueHTpsl KoTOphx Cy==(2, 5) u C2==K%£, %l—),
a paamycnt coorsercTBeHHO pasubl 3 m 7. Cucrema xoopamnar
addpuHHas.

103*, Manbl Tpu nocaeqoBaTebHHE BEPIUMHB  TpPaleLuu
A=(—1 —2), B=(l, 3), C=(9, 9). Hatiru verBepryw Bep-
wuxy D stoi Tpameuwmnm, [rouxy M mnepeceyenus ee AuaroHa-
deft m rouky § mnepeceueHns GOKOBHIX CTODOH, 8Had, 4TO /U~
Ha ee ocHosanua AD passa 15. CucreMa koopAauHaT mnpsavo-
YrOJIBHas.

3

"104. B tpex Toukax A=<7, 5 B=(6 T n C= 4

TIOMEIILEHR MAacChl, COOTBETCTBEHHO DasHbe 3; §; 2. Onpemenuth
neuTp Takect TOH cucTembl Touyek. CmcremMa KoopamHat
apdunnas. -

106. Haiiru KoopauHaThl HEHIPA TAXKECTH ONHOPOMHOTO
CTEPXkHdA, COCHYTOrO 01 NpPSMbIM YIJIOM, €C/IH [JINHBE €rQ Yac-
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teli | OA =2, | OB |==>5, npnunmag 3a Hayan0 KoopanHar Touxy O,
a 3a nojoxmnrenbHbie Hampasaenus oce Ox u Oy coOTBeTCT-

genno naipasaenns OA n OB.

106%, Halitn KOOpAMHATH UEHTPa THWKECTH [POBOJOUYHOLO
Tpeyro/AbHAKE, IJIUHH CTOPOH Kotoporo 3, 4 u 5, Hanpasasd
och afcuuce MO MEHbLIEMY, @ OCh OPJMHAT 10 OOAblUEMY KareTry
1pEYT ONbHUKA.

107#, Lokasats, uto uersipexyroabHuk ABCD ¢ sepuuu-
waun A=(1, 2), B=(—3, 1), C=(—1, —9), D=3, — 1)
prnyKAbi. CrucreMa KoopiuHaT adduHHas.

108%, Ilposeputs, uyro uerwpexyrodshuk ABCD ¢ sepuin-
wavii A=(4, 4), B=(5, 7), C==(10, 10), D==(12, 4) asaa-
€TCH BHINYK/LM, W HafiTh UEHTP TAKECTH YeTHPEXYTOJbHOH OAHO-
POAHOK NAACTHHKM C BepmMHaMmm B 'Toukax A, B, C, D.

3. Henenue ompe3ka 8 OQHHOM ONHOMEHUY 8 NPOCMPAHCMEE

109. [anbt [Be BEpILMHb TPEYTOJAbHHUKA: A=(—14, —1, 2)
uw B==(3, 5, — 16). Haltru Tperbio Bepwnmuy C, 3uas, uto cepe-
anna cropoust AC nexur Ha ocu Oy, a cepenuna cropous BC
ua naockoctn Oxz. CucreMa koopawuar adpthunHas.

110. Hatitn orHowenune, B koTopoM maockocTe Oyz geant
orpesok AB: A=(2, — 1, 7) u B=(4, 5, — 2). Cucrema xoop-
Anlar apguHHas.

111%*, Haust gge 104kl A=(8, —6, 7) u B=(— 20, 15, 10).
YcrauosuTh, nepecekaer au npamas AB Kakyw-HuGyib U3 ocef
KOODIMHAT. -

112%, IlaHwn uyeTeIpe TOUKH:

A=(—3, 5, 15), B=(0, 0, 7),
C=(2, —1, 4), D=(4, —3, 0O).

YcTanosuts, nepecexaworcs au npsmeie AB u CD, u ecanm
Nepecekaoicd, 10 Halitu TOuKky ux nepeceuenns. Cuciema koop-
LiHaT adduHuast,

113%, Tpu nocnrenosatesbHsie BEPIIMHE TPaneUnd HaxOAATCA
B Toukax A=(—3, —2, —1), B=(l, 2, 3), C=(9, 6, 4).
Hatry YETBEPTYIO BepwuHy [ 3TOH Tpameuuu, Touky M mepe-
Celeuna ee gmaronanefi m Touxky S mepeceuenns GOKOBHIX CTO-
PoH, 3uasn, yro muna ocuosaums AD paBua 15. Cucrema koop-
AAHAT npasoyrosbHas.
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§ 6. Hoaspubie Koopauuats., Chepudeckue
H HHJMHAPHYESCKHE KOOPAHHATHI

Anexkcanapos, ri1 1V, § 4, 5.
Moacnuos, ra. 11, § 18, 19
Moctuukos, ra. 2, § 1, n. 5.

1. [Toasipnbe Koopdunamer na nAoOCKOCINU

114, jlad opasuabusiéi  nlecruyroavtiuk  ABCDEF, nanwa
cropount Kotoporo pasua L. Ilpumse 33 nomoc sepmuny A, sa
HOJNOKNTENLHOE NAIPABIEHHe TOJIPHOR OCH — LIAfIPaBJICHHE BCK-

topa ADB, a 33 10J0xKHTEALIIOE HApaB/ACHUC OTCUCTA YrAOB —
Haupasenue Kparuatiniero iioBopotra ot AB k AC, OlpPEALANTh
B 3TOH CHCTEMC NOA9PHbIE KOOPARHATH BEPUINU [HECTHY OJIbHIUKA.

115. Boluncauts paccTosiive Me:xay ABYMsd LaHHbIMU TOUYKaMu:

/ n _/{ B2}
1) A——l\ 5 —lz/ u B ——\ ) 2 Iy
a . O
2) C < y 5) (()’ —'5—),
11 T
3 E=[3 1% u F=[4, T
) \» T8 V79
. . / 27\
116%, ausl noaspHsI€ KOOPAWIIATH TOUCK A=-’\8, ——3—) u
B:(G, :) Bhiuncants  noagpHeie  KOOPAMHATH  CEPEANHBI
orpeaka AB. -
117, Oruocureapli0  DOAIpHON  CHCTEML!  KOOPAMHAT AdHa
2
TOUKA A:<5, :;1> Hatite: 1) Touky B, cuMMerpuunyo TOuKe

A orsocureano noaoca; 2) rouky C, cuMyMerpuuHyw Touxe A
OTHOCUTEALIO NOJIdpHOH ocH.

118. OtnocurenbH0  mOAApHUOR  CUCTEMBI KOOpAMHMAT A3l

451\

TOYKH A::\/Q, g), B—/B /}, C—\/l 3;), D=5, n),
E=(5, 0). Kaxne uoop,umarm 6y,nyr UMCTb 3TH TOUKH, €CJIH
HOBeplyTh MOJAAPIYI0 OCh BOKPYT [OMOCA B HOAOKWTENLHOM
HanpasAeHud Ha yroa 3m/4?

119. Boruucauts naomwaab TPEyrodsilvka, OfHa W3 BEPIUHUH
KOTOpOrO fiOMEMIaeTCs B 10IOCE, a 1Be APYTME HMEIOT MOJip-

oy fa T (1 BT
HBIC KOOPAMHATH \4, «9), \1, T
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120. OTHOCHIeNbHO TOAAPHON CHCTEMD KOODANNIAT Halibl TOUKH

(o T (176 31 [ T\ o/ A
=2 5) B={(V2 5, o=[5 5 D=3 ).
flafiTy KOOPAMUATH 3THX TOYEK B COOTBETCTBYMOINEA mpavo-
yroanoﬁ CHCTEME KOOpAUlIAT.

121, 3unas npsiMoyroabiitble Koopauuarst Touex A=(— 1,1),
B=(02), C=(5,0), D=(—38, —0), naity ux KoOOpAMIATH
B OOJIPHOH CHCTEME KOOPAWHAT, COOTBEICTBYIOMEH manuoi
npaMoyroabHOH.

122, 3nas noaspumie goopaunatn Toukw: r==10, @=mn/6,
HAHTW €€ MPIMOYTOJALIbIC KOOPAHHATH, €CAM [0M0C flax0auTcs
B rouke (2, 3), a noaspHas ock mapaiaseanna ocu Ox.

123. Iloaioc noaapsHol cucTeMbt KOODAMNAT  HAXOAWTCH
n Touke (3, D), a HOAOKUTEILHOE HalpaB/lcHUE MOJAAPHOH ocu
coBnafaer ¢ NOJOWKHTENbHLM paupasicunem ocu Oy. Hailitu
B 3TOH CHCTEME NOMspHHIC Koopunarsl rtouek My==(9, —I1) u

M,=(5, 5—2)3).
2. Cepepunecrue u yguAuHopuiecKile roopouHanisl

124, Hapitu cepuueckne KOOPAMHATH TOUCK HO HX MPsMO-
yroaptisim Koopauuatam: A==(—8, — 4, 1), B=(—2, — 2, — 1),
C==(0, —4, 3), D=1, —1, —1) E==(0, 1, 0).

125, llafitm cepuueckne koopnmiratht touxkn M, 3uas, 4ro
ayy OM oGpasyer ¢ ocavu Ox u Oy yras, COOTBETCTBCHHO

1
paBupie -5 @ ¥ 4YTO TPETbd KOOPAMHATA TOUKHM Z2=—=—1,

T
4 3

126. Hatite npaMOyroansiste KOOpIARMHATH TOUKH, JenaluleH
Ha wape paaunyca 1, suas ce umpory 0=45° u goarory ¢=330°

127%, Hatitn nauny Menbuleh n3 AByx AyT GOJBLIONO KpYyra,
coeautisiioniedl aee Touxn A w [, nexailme Ha Wape pageyca r,
SHad WEPOTY M HoAroTy 31X Touek A=(gy 0,), B=(¢, 0,).

128, Hatitn unamuapnueckne KOOpAMHATH TOUEK MO UX IPAMO-
yroaburm koopamparam: A=(3, —4, §), B=(l, —1, —1),
C=(—6, 0, 8)."

129. Hafitn umaungpuueckne xooparuatsl TOukw M, 3Han, 4r0
Ays OM cocrasaseT ¢ 0CAMH KOOpAMUAT YLJH %, ; 3;
W 4o nnmua orpeska OM pamua 1.

130. Hatitn yrosa o BeKTopa ‘OM ¢ ocsio Ox, 3Hag HHAHHADH-
Y€CKHe Koopamuare r, ¢, z Toukn M.
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§ 7. CkansapHoe HpousBexeune BeKTOPOE;
Yrol Mexay BeKTOpamu

Anexcaugpos, ra IV, § 2.
Mopgenos, ra IV, § 38,39.
INNoctrHrKkoOB, ra. 1, § 5, nn. 1 —35.

B samauax sToro maparpaga, B KOTODHX BCTPEYAOTCHA KOOP-
NMHATH, CHCTEMAa KOOPAHHAT NPEANOJAaraercd npsaMoyroJbHoH.

131. [an pasHocTOpoHHm# TpeyroabHuk ABC, aanHe cropon
KOTOpOro pasuk 1. BeYUCANTH BbipaXeHue

(4B, BC)+(BC, CA)+(CA, 4B).

132. B rpeyrombhuke ABC naHbt maMHbLL €10 CTOPOHM
|BC!= ICA'=6 IAB|-—7 Hafitn ckanspHOe mpoussene-
HHE BEKTOPOB AB w BC.

133. B rpeyromshuke ABC mnposemenbi memuansi AD, BE
n CF. Buuncmurs (BC, AD)+(CA, BE)+4(AB, CF).

134, lan npsvoyrosbuuk ABCD wu touka M (xoTopas
MOXET JIeXKaTh KaK B MJIOCKOCTH NPSMOYTOJbHUKE, TAaK U BHE e€).
Tokasats, uto: 1) (MA, MC)= (MB MD); 2) MA® -+ MC? =
= MB?*4+ MD>

1356%, B TpEyro/bHiIKe ABC touxa D peamt CTOPOHY AB
8 orHowlennn AL :DB==)\. Bupasurs mmHy otpeska CD uepes
OAMHBL @, b, ¢ CTOPOH TPeyroJbHHKa W YHCIO A

136*, Hattty cyMMy BEKTOPOB, ABANIOUWUXCA OPTOTOHANLHBIMH
NPOEKUHAMN BEKTOPA @ Ha CTOPOHB PaBHOCTOPOHHErO TPEyro/p-
nuka ABC.

137*. Ilyctb r — paguyc OKDY:KHOCTH, ONUCAHHOH OKOJIO
NPAaBUALHOTO 1-yrO/bHHKA.

Hafitn: 1) cymmy KBagpaToB IJHMH BCEX CTOPOH M BCEX Hua-
roHajaell 3Toro MHOrOYrOJbHHKA, BEIXOAAUINX M3 OXHOH €ro mep-
ILIHHB; '

2) cymMMy KBaapaTOB IJHH BCEX CTODOH H BCeX AMaroHaiel
3TOr0 MHOTOYI OJIbHHKA.

138. IHoxasaTb, 4r0 npH n060M pPaCnooWeHWH TOYeK A,
B, C, D na njockOCTH ulIH B MNDOCTPAaHCTBE #MEeT MECTO
paBeHCTBO

(B¢, AD)+(CA, BD) + (B, TD)=0.
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139. Ilokasath, 4TO ecaiu B TeTpasape ABCD papa pe6pa
nepﬂ@H,’lHK}’ﬂﬂprl K HpOTHBOl’IO.TlO'IKHblM UM peépaM, T0 NnepneH-
JAKYAGPHBL # IPOTUBONOJOKHHE pebpa TpeTbhell mapol.

140%, Ioxasats, uto ecamn A, B, C, D—ueTsipe npous-
goJbHbIE TOYKH (Ha [JIOCKOCTH HIH B npocTpaHcTee), a P u

() — cepenH OTPE3KOB AC u BD, T0
4B 2+ BC *+!CD ?+'DA*=ACP?+'BDP+4|BQ

141%, Jaun nsa Bextopa a u b. Ilpencrasuts BexTOp &
B BAZE CYMMH [BYX BEKTOPOB X M ¥ TaK, uTOOb BEKTOp X
§A KOMTHHEAPEH BEKTOPY @, @ BEKTOP ¥ OPTOrOHA/IEH BEKTODY d.

142%, Jlaun HBa HEKOMIAHEApHHX BeKTOpa @ W b. Haittn
BEKTOpP X, KOMIJIAHApHHH BeKTOpam & # b wn ynosaersopsaiomini
cucrene ypassennit (@, X)=1, (b, x)=0.

143%, Jlage TpW HEKOMIIaHapHHX BekTopa a, b, ¢. Hafitn
BEKTOP X M3 CHCTEMH yDaBHEHHH

(a, X)=1, (b, x)=0, (¢, x)=0.

144*, Iauw nmBa Bekropa a u b. Haiitn Bekrop ¢, aBasio-
wadcs  OpTOroHalslofi mpoekuuelt BexkTopa b Ha MpaMylo,
lampaBAeHHe KOTOPOH OnpenenseTcs BEKTOPOM 4.

145%, Jlauwt aBa sekTopa a W n. Halitm Bextop b, ssasio-
1nica OpTOroHaAbHOH mnpoeknuefl BEKTOPAa @ Ha IIOCKOCTD,
NEPIEHAUKYMAPIYI0 K BEKTODY 1.

146*, Boiyncants aanny d aumaronanu OD napannenenunena,
auag gamne |OA =a, | OB|=b, |OC|=c tpex ero pebep,
BRXOAAUINX U3 oaHOH Toukn O, u yrant £ BOC=a, L COA=8,
L AOB=vy mexay nuvu. Hatita TaKKe KOCHHYCH yrios, o6pa-
syexmix muaronaisio OD ¢ pepamu OA, OB, OC.

147. K Bepuimne ky6a npHAOKEHH TPH CHJb, pPaBHHE
no BeauunHe 1, 2, 3 u HanpapAeHHBE MO AMArOHaJAAM rpaHett
KyGa, BBIXOJAWMM N3 3TOH seplunkbl. Haiithm BenuunHy pasHo-
ACHCTBYIOWIEH 3THX TPEX CHA M yIJIbl, 0BPasyeMble €10 C COCTaB-
THOIAMYU  CUJaMU. .

148, Hapitu BEKTOD, ABAgOULAKCS OPTOTOHATLHOH HpoeKuuneH
?SKTOPE; {1714, 2, 5} Ha NpaMyn C HaNpaB/AIOUAM BEKTOPOM

y T > .

149. Hatitn BEKTOD, ABAAIOLIHHCS OPTOroHaAbLHOH Npoekuned

BEKTODa {Ei,} 4, 1} ua nmaockocTh, NEPHEHAMKYAAPUYIO K BEKTOPY

b
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150%, daun Tpu BexTOpa:
a=1{8, 4 1}, b=1{2, —2, 1}, ¢={1, 1, 9}.

Halita BexkTOp, ABIAOLMAACS OPTOronainliol npoexunell BEKTopa ¢
H4 HAOCKOCTh, OHPEICAICMYIO BEKTOpaMu a 1 b.

151%, Jlanw asa sekropa: a={8, 4, 1}, b=1{2, —2, 1}.
Haittn BektTOp €, KOMuanapumili sextopaM a u b, nepnenau-
KyJMIpHME K BEKTODY @, PaBHuIl eMy 10 aauie u ofpasyiouiui
¢ BexkTOpoM b Tyuo# yroJ.

152, OnpcaeauTs BHYTPCHUWE YL TPEyroJnLHHKAa € BEpLIA-
naun A=(, 2, 3), B=(3, 0, 4, C=(2, 1, 3).

153. Oana us sepurvny napaanesenunexa ABCDA'B'C’'D’
naxoaurca B touke A=(1, 2, 3), a KOHuUH BLIXOAAUIUX U3 Hee
pedep — B Toukax B=(9, 6, 4), D=3, 0, 4), A'=(5, 2, 6).
Hatitu nanty d auarouann AC’ 31010 hiapaancaeuniena a yro,

o6pasycabli AC’ ¢ peSpom AB.

154. Buluncauto yrast @, @i (3, OOPa30BaHHLIE TPOTHBO-
NOJOKNLIMKG PeBpamMu TCTPAApa, BEPilntbl ;KOTOPOFO Haxoxdrcs
B Toukax A=(3, — 1, 0), B=(0, —7,3), C=(—2, 1, —'1),
D=(3, 2, 6).

§ 8. BekTopsl Ha OpHEHTHPOBAHHON NJIOCKOCTH.
Ilnowane TpeyrosbHuKa

Anexcaungpos, n IV, § 3; ra. VII, § 1; a1 1X, § 1.
Mogemnos, ran II, § 14; rn. 1V, § 40.
MMocrHrkos, ra 1, § 4.

B sazauax sTtoro maparpaga, B KOTOPHX BCTPEUAOTCH KOOp-
JAMHATH, CUCTEMa KOOpPAMIIAT MPEMIoaaraeTcs npaMOyTOJbHOM’.

1. Bekmopbt HQ OpueHmupo8arioll niocxocmu

155%, Jlau Bextop a={x, y}. Haiitn sextop a’, neprennu-
KyZspitbii K BEKTOPY @, PaBuM# eMy 110 AJAHE ¥ HanpasJemunii
TaK, uyTOOL YOOpAAOUYEHHas f1apa BCKTOPOB &, @’ uMeaa mo.jo-
KUTCIBIYIO OpUENTALIHIO.

156. Jlamut Tpn BekTOpa: @y = {4, 5}, @, ={2,0}, b, ={2, —I}.
Halitn BextOp O, NRPUNEHANKYAIPHHE K BeKTOPY &, ¥ Hampas-
NEHHHH Tak, 4TOGH ODPHEHTUPOBAHIILE TAPaNIeJOrPaMMbl, MOCT-
poeHunie 11a flapaXx BEKTOPOB &y, &y U by, B, UMEAW OLMHAKO-
BEIE I/IOULAAHU,
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\: 157. Jlanm npa sextopa: a=={3, 5}, b=1{1, 4}. Hann
B\CKTOD Y, nepnenauKkyaspiii K BeKTOpy b, pasnmit ey mo
aanlle @ nanpasaeiHni Tak, uytoOK  YNOPANOUEHHDBIE [aphl BeK-
topos a, b ¥ a, &' wMeln NPOTHBONOJOKIIYIO OPHUCHTAIIHIO.

158, Jlaun Tpu Bextopa: a, b, ¥. Bexropu b w & nepneu-
JUKYAEPI. APYT K ApYry u oOpasyor ¢ BEKTOPOM @ OCTphie
yrab. Y CTaHOBUTL, MMEIOT JU yiapti a, b n a, b oanuakosywo
Wi UPOTHBONOJOKHYIO OPUEHTAINIO. . R

159%, ausl ase ynopsgouelfipie napwt Aydelt ay, a; u ab
a2, Jlyun 3ThX map, WMEWHE OavH A TOT KE HOMEP, 06PasyoT
ocTPLi Yroa, a JAyud C DAasHBMHU HOMEPAaMU MepflelinKyaapibl
ApyYF K ApYry. YCTaluoBuTb, WMEIOT JH 3TH faph JAyueh opuHa-
KOBYIO 1A NPOTUBONOJOKHYIO OPUCHTANNIO.

160%, Hatiru kepannate vexropa @' =={x’, ¥}, asasomwerocs
oprorouablof  npoexiumelt BekTopa a=={x, ¥} Ha 1paMyio,
nakaonenuyo k ocn Ox nom yraom . .

161. Bextop a; umeeT aanuy d; W Hak/JOHCH K 0a3ucliomy
BEKTOPY .y TOA Yra0oM @y, BCKTOP @, WMCET aauny dy @ 11akao-
Heuw K ey fod Yraom ¢, Hatitu koopamnars BekTOpa a4 =
= a1+ Q.

162, Bexrop a; o6pasyct ¢ GasnCHHM BEKTOPOM €; Yroa @y
M HMEET MAWHY dy; BEKTOD @, o0pasyeT € BEKTOPOM @y Yrod
®> w nMeer JauHy d, llafity  xopmunate  Bextopa a =
= a1 qs.

163*. Jlan sextop a={x, y). Hatitu BexTop o=i{x,y'},
IoAYHAIoNIACS MOBOPOTOM BEKTOpa @ Ha yroJa .

164, Nasin gse toukn A=(2, 1) u B=(5, 5). Halitu kouen

BeKToga AC, nonyuaouierocs uz sektopa AL TOBOpOTOM Ha
T

yrox <.
165. Nausi nse cocemnuc mepumun Kagpata A= (— 3, 2)

U B==(2, 4). Ha#tn e npyrne sepuinii.

T

A 166. Jlanm e 1IDOTUBONOJOKILIC BePIMMHKE  KBagpaTa
C:—D(— 3, 2), B=(5, — 4). Haiiru npe APYrue €ro BEpLINHH
Tor 167. Bepuiuna PaBHOORAPEHIIOrO TPEYrOALHAKA HAXONUTCA B
B_“_‘C_VA:(Q, 1), a omnu w3 KOMUOB ero OCHOBAHWA B TOYKE
==(7, —4). Haiitu npyro# ero kowen C, smas, UT0 yroa mpn

Bep1 3
Pumie A pasen arccos & W ur0 Tpeyromsiuk ASC uueer

MO
OJIOIKHTean}’lO opuenTauuo,
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168*, Konus! ochOBa#Na paBHOGEXPEHHOrO TpPEyroibHug
naxoaarca B Toukax A==(— 4, 2),"B=(4, —4). Haiitu xoof{
AuHATH BepmuHsl C 3TOr0 IPEYro/AbHUKE, 3Hasd, UTO YraH s
ero ocHosaHum paBHe arctg %/, m urto rpeyromsnuk ABC mvxe
MOJIOKUTEBHYIO OPHEHTAUNIO, 4

169*, Ilan uentp S(xy o) NPaBUILHOLO 7-yrOJbHA 3
AjAy. . A, n ero Bepuimna Ay ==(xy y,). Hafita ocTanbuug
€ro BePIYUHE TPH yCAOBUM, YTO YNOPSAOuEHHAs Mapa BEKTODQH
SAI, SA2 HMEET NOJOKUTENLHYIO OPHEHTALHIO. A

170. Ilansr pmBe  BepIUMHB  TPEYrOAbHHKA A=(I, 2

15

B==(3, 4) © TaHreHCH €ro BHYTPEHHHUX YFJOB tgAz——E—.
1 ]

tg B:—g. Hatitu Tpersto BepmiuHy C TPEYroJbHHUKA MpH YCIO
BHH, 4TO TPeyroJbHHK ABC uMeeT NOM0KHTEAbHYI0 OPHEHTAIN '_

2. Mrowads z;zpeyza/zbuurca
171%, Croposst BC, CA u AB tpeyroasnaxa ABC TOUK MR
P, Q R pasneneﬂm B OTHOIUEHHAX
‘B_'Ii == A, —C&~p, fli? =w.
PC QA
Hailt# OTHOILEHUE MIOW3an OpHEHTHpOBaHHOl‘O TPEYroabHUK3
PQR x 1mioulagn OpueHTHPOBailHOro TpeyroabHuka ABC.
172% Tlycts P, Q, R— TOuku mnepeceueHns- 6HCC€KTle

BHYTpeHnux yraos A, B, C tpeyromssuka ABC co cropoHan
\BC| =a, |CA|=0, |AB|=c. Hattu oTHouienue mnroman
OPHEHTHPOBAHHOTO TPeyroipnuka PQR K NAOWLand OpPHEHTHPOS
BaHHOro TpeyroisHuka ABC.

173%*, Tlycts P, Q, R— ocHOBaHuA NeEpHEHNUKYIspOB, onyd
meHdnx us Bepwun A, B, C rpeyrossHuka ABC wHa nporuso-
Aexauine UM CTopoHbl. Hafith OrHOweHuwe mWAOWAZM OPHEHTHY
POBAHHOrO TPeyroanunka. PQR K mnioinagd OPUEHTHPOBAHHOTO,
tpeyromuuka ABC, 3uas ero BHyTpennne yras A, B, C. Ilpu
kakoM ycaosuu Tpeyroabhuxuy ABC n PQR uMET 0ZNMHAKOBYIO
OpUeHTalHo? .,

174. Tlycte P, Q, R —T10YKM KacaHua OKPYKHOCTH, BIIMCaH
Ho#t B Tpeyroabhuk ABC, co croponamm BC, CA, AB. Ha#r
OTHOIUIEHWE TMJIOULAZY OPHEHTHPOBAHHOTO TPEyroJbHuKka PQ
K MJOmAafy OpUeHTHPOBAHHOrO Tpeyroashuka ABC, sHas paud
ero CTOpPOH a, b, c.

PETS
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§ 9. OpHeHTAUUsA NPOCTpaUCTBaA, BekTophoe U cmemanHoe
npousBsefeHue :

Anercannpos, rn IX, § 1, 3, 4
Moaenos, 1. IV, §§ 41 — 48.
Tocruukos, ri. 1, § 4, § 6, . 6.

Bo sCex sajayax STOro naparpada, TAe BCTPEYATCA KOOP-
AWNATH, CACTEMA KOODAMHAT TPEMroJaraercs (psMoyroJbHos.
175. Haus nsa sextopa a=={0, 1, 1} u &={l, 1, O}
Hlafirn BEKTOP ¢ AIMHL 1, [epneHAnKyaqpHBE K BEKTODY 4,

T
obpaaswolult ¢ BeKTOpoM & yroa o HanpPaBJACHHMHA TaK, 4rOOH

VHOpsiIOUeHHas TPOHKa BEKTOPOB @, b, ¢ nMeNa NMOJOKUTENbHYIO
OpuHENTaLMIO.

J176. Dlauw mea Bektopa a={1, 1, 1} u &={1, 0, O}
Haliry BEKTOpP ¢ /uHbl 1, TEPNeHnBKyJ dpHHE K BEKTOPY &,

z a
vOpasytouiuft ¢ BEKTOPOM b yroa 3 H HarpasJieHHbI# Tak, YyTOGHI

ynopsgoyeHHas TPOHKAa BEKTOPOB @, b, ¢ uMena NMONOKHTEAbHYIO
OPNEHTALIMIO.

177. Jauwt T1pH BekTOpa: a=={8, 4, 1}, b=1{2, 2, 1},
¢==11, 1, 1}, Harn Bexkrop d mmnu 1, o6pasyouinfi ¢ BeKTo-
paMd @ v b paBHbe YIanl, DEPUEHIUKYAAPHHN K BEKTIOPY € H
HEMPaBAEAHEH Tak, 4100b! YIOPALOUEHHBIE TPOHKHU BEKTOPOB
a, b, ¢ v a, b, d uMenn 0JMHAKOBYIO OPUEHTALHNIO.

178. Iaust Tpnm BekTOpa: a=1{8, 4, 1}, b={2, —2, 1},
c={1, 1, 1}. Ha#itn BekTOp d Anuuu 1, KOMONAHAPHBIA BEKTO-
PavM a v b, NEPNEHINKYAAPHbE K BEKTOPY ¢ M HanpaBAEHHHH
1ak, 4ToOGH yNOPSIZOYEHHHIE TPOHKH BEKTOPOB @&, b, ¢ u a,d, ¢
UMEAR UPOTHBOMOJOKHYI OpUEHTALNI. '

179. U3 wavana KoopamHaT BHXOAMT JyY, OO6pasyowmi ¢
NOJT0KuTeABHEIMA  HanpasaenusMu ocel Ox wuw Oy yram, coo1-

a

- R
BEICTHEIHO DaBHBE - U -3, 4 C MOJNOKHTENBHHY HanpapieHneN

ocu Oz tyno# yroa. Halru yraei, oGpasyeMue C TOJOMKHTeNb-
:’mm HanpasneHuamn oceit Ox, Oy, Oz ay4oM, BbIXOZALLUM
R3_ ld9ana koopaunat, nexamuM B naockocrr Oyz, mepneHmn-
H\?{;?})HHM K JaHHOMY Zyyy W HanpaBJAesHbIM TaK, YTOOH NOJO-
s CAHNEA ayy ocn Ox, naHHwH Ay4y # HCKOMBIH Jyy cOCTa-
WATA YOPANOYERHYI0 TPOHKY MOJONKHTEABHOH OpHEHTAllHH.
6518?*- Hausi Tpu BekTopa: O0A=18, 4, 1}, OB={2, — 2, 1},
=14, 0, 3}, ornokennsie or omno#t Toukm O. Hadta nanpa-
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BAAONLHE  KOCHUYCH  JIyud, BHIXOAANEr0 U3 TOUKH O v ofpazy

outero ¢ pedpavu 04, OB, OC" rpexrpaiioro yraa OABC pasiin
ocrphie  yribl. VcraHounTb AeKUT AW ITOT JAyd BAYTPU M
Brie Tpexrpatdoro yriaa OABC.

181%, Jlaun tpu aywa OA, OB, OC, ne zexaimue B 011110
HIOCKOCTH. Buyxpm yrion AOB, BOC n COA B3t cO0TBE

crecio ayun OD, OE wu OF. Ycranosnars, 6yrl}’r M yuopaue

uennwie Tpohikn ayuerr OA, OB, OC w OD, OF, OF nvers our
HAKOBYIO WM IHPOIUBONOJOKIYIO OPUCHTALMKIO

182%, Jlaum ase ymopagouentnie TPOHKU JyueH al, a2, q

- 1
w al, @ @ B KOropHX AyUM ¢ OZUHAKOBLIMM IoMepamu o6pi
BYIOT OCTPMH yroa, a Jydud € PasHbiMu HOMCPAaMA MEPICHANK)
AQpHLE APYT K APYTY. YCTaHOBUTDL, MMEIOT AU 3TH TPOHKHA JAyue
QTHIIAKOBYIO WA MPOTHBOIOIOKIYIO OPUSHTAUMIO.

183. [Jaubt nsa BeK'ropa‘ a=={11, 10, 2} u b=1{4, 0,
Hatity sexrop ¢ pavust 1, ueprnenauxyJapibii K BexTopam
u b n Haupasacunnifi Tak, uToOH yiopaiOueHnaa Tpoiia BEKTS
poB @, b, ¢ VVena MOJOKUTEAbHYIO ODPUCHIALMIO. !

\/ 184. Jlanw tpm Bekropa: a={8, 4, 1}, b={2, —2, |
c=1{4, 0, 3}. Haitru uerepruii Bexrop d aamnsl 1, neprent
KyJAdpHBl K BekropaM a o b u uanpasjeinbti rak, 4ro
yHopagoueHHbsie TPOHKW Bekropos a4, b, ¢ n a, b, d myej
OAMHAKOBYIO OpPWEHTAIIHIO.
\/4 185, Hauwmt nsa aywa. Ilepswift ayd cocrasiger ¢
nooa s :
40 3
rynsie yrau, afiTd uanpasisioumiue KOCHNYCH TPEThEro /iyl
NEPNEHAMKYAAPHOTO K ABYM NAHHHIM JyuaM # 00pa3yiou
C -HUMU TPOHKY MOAOWKHUTCABHOH Opuelranny. :
186. M3 wauana xoopaunar suixoaar asa Jayda, OMy n 5‘3
o6pasyioine € oCAMH KOOPAMIAT yras o, Py, 1 # ay Pz il
Ha#ive nanpasastongie  xocuuycel  ayua OM, Bmxoasiero-3
nawata KoOpavHAT, MEeplCHINKYAFPHOrO K OOOHM IauHBIM JyY
U HAanpaBACHIOrO Tak, wroGu Tpotika ayuer OM,, OMs,,
UMeia HOJOKHUTEALHYIO OpHCHTAIUIO.
\&187*. Onna u3 sepwwn napaancaenunena ABCDA’ B'CHl
naxogurcst B Touke A=(l, 2, 3), a KOunW BHXOIMIUNX U3 ¥
pebep —B Toukax B=(9, 6, 4), D=(3, 0, 4), A"=(5, 2]
Hafitu yron ¢ wmexny muaronatno AC’ v niaockoctsio T
ABCD »storo napannenenunena.
e

M b
KOOPIMHAT YIJbI 3+ @ BTODOH — pasnie Meway coof
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188%, Ilycts A’, B’, C’, D’ —Toukn nepeceueHns McAuan
rpaneii BCD, CDA, ABD u ABC rterpasgpa ABCD. Hadita
ornoleHne  06heMa  OpuenTMpoBanHOro Terpasmpa A'B'C'D’
x 0GheMy OpmenTupoBaunoro rerpasapa ABCD. :

189. BuiumcanTh nAoiagp TPeyroAbHHUKA, BEPIIAHE KOTOPOro
aaxomstca B Toukax A=(—1, 0, —1), B=(0, 2, —3),
C= (4’ 4’ 1) :

190. Buiuncauts o6beM napanaenepusieia ABCDA'B'C'D',
snag ero Bepuimy A=(1, 2, 3) w KOHUH BHXOAAIINX WS Hee
pegep B=(9, 6. 4, D=3, 0, 4), A’=(5, 2, 6). _

191*, Biiglicinte 00beM Napaniencrnanefa, 3Had IAdAHb
|OA|=¢, [OB|=b, |OC|=c Tpex ero pebep, BHXOIAWNX
us omo# ero sepuunsr O, w yras £ BOC=a, £ COA=S,
L AQJB=% Mexly HUMA. ' .

192%, Tpu BextOpa @, b, ¢ CBa3ansl  COOTHOWEHHSMI
a‘:/j[b, ¢}, b={[c¢, a], c=la, b]. Haitru 11886 5THX BEKTOPOB
b yranl Mex.y HUMH.

193#, lokasarth, uTO eciau TPu BekTopa @, b, ¢ He Koanu-
Heapis, TO u3 paBeHcTB [a, bl=|b, c]=[c¢, a] BuTexaer
cooTHOWweHYe a-+b-+c=0 n obparuo.

194, Joxasars, uro ecau |a, b)-[b, c}-+][c, a]=0, 10
BEKTOPH @&, b, € KOMILIaHapHHL

195%, Jlokasars, uro ecau BexkTopn [a, b} {8, ¢, ., @]
KOMIJIaNapiibi, TO OHH KOMJNHEapHEL

196*, V3 opgwofi TOukM npoBeseHbl TPH HEKOMIIAHADHHIX
BexTopa a, b, ¢. [lokasars, 4TO NMJAOCKOCTb, NPOXOAdilas uepes
KOHILBl 3TUX BEKTIOPOB, nepnenauxkyadpua K Bexkropy |a, b] -+
+ 1, cl+1e al . .
__’197*. Hansl Tpu Hekomnaanapueix sekropa OA=aq, OBf b,
OC ==, ornomenuynx ot oguolt toukn O. Hatiru Bextop OD =
=d, ox_‘_ﬂomgimbxior to# e toukn O n oépaayloumﬁ C BEKTO-
pawn OA, OB, OC pasumie Mexay coGO# OCTpbIE yIJHL

198%, Jlaus Tpu HeKOMIaHapHBIX Bex1opa a=={xXy, ¥1,-Z1}
b=={xy ys 2,), n={4, B, C}. Haiitu nrowans napanieno-
rpamMMa, ABASIONIErOCA OPTOroHansbHOH npoekuuel Ha NHAOCKOCTS,
OEPUEHAMKYISPHYIO K BeKTOpy M, NMapanlelorpaMma, HOCTPOEH-
110ro Ha pekTopax a u b.

199.* B opueHTHPOBaHHOM NpPOCTPasHcTBE IaHH JABAa NepmeH-
AMKYZSPHBIX  IPYT APYTY BeKTOpa @ M m, npuueM |m{=1.

IJIOCKOCTH, TNOJNOXKHTENbHAS OpHEHTAlUNs KOTOPOH onpeme-
TICTCs ynopagoyeliiof napol BeKTOpOB a, |m, @, HaliTu BekTOp

A%

2 . C. Mogenos, A, C. IapxoMenxo



34 IJ1. 1. BEKTOPHAS AJTEGPA I 20

b, noayuennsiff w3 BEKTOpa @ I110BOPOTOM B 3TOH NJAOCKOCTH
Ha yroa . I

200*, [loxasath, yTo CyMMa BEKTOPOB, MNEPNEHAMKYAAPHBIX
K IpaHAM TeTpa’[pa, PaBHHX /MO a0COMIOTHOA BEJHYMHE /IOl a-
AaM STHX rpaHed u dHanpaB/JeHHHX B CTOPOHY Bepllus, NPOTH-
BOJIEKAIMX T[PaHAM, DaBHa HyJo.

201*, JlokasaTh TOXHECTBZ:

1) [[a, B), ¢]= ~a (b, O)-+b(a, o)

2) la, [b, c]l=0b(a, c)—c(a, b). -

20 . Ilokasate TOXAECTBA:

_a, o) (a, a)],
l) ([a’ b]: [C, d])“— (b ‘C) (b d)l ’
2) [[a b] [c di]=c(a, b, d)—d(a, b, ¢)=<
=b(a ¢ d)=a(b, ‘& dy

3) (&, b, c)d=(d, b, c)a-}+, ¢, a)b4(d, a, B)c;
(x, a) (x, b) (x, ¢)
o a) ¥ by o
(2, a) (2, b) (2, ©)
(a, a) (a, b) (a, ¢)
(b, a) (b, b) (b, 0)]|.
(¢, a) (¢, b) (¢, ¢)

~

1) (@ b )y 2)=

;.

5) ((1, b C; =

203*, Ha#itTn ueo6xomumoe W OCTaTOYHO® YCAOBHE /s
TOr0, 4TOOHB BHIMOJHSIOCH PaBEHCTBO

lla, 8], cl=[a, [b, c]}

204*, Jlagn Tpu HEKOMIIallapHbLIX BeKTOpa a, b u .
Halitn BexTOp X, YIOBJETBOPHIOILNA CUCIEME YpaBHEHnH

(a., X)=a, (b, x)=P4, (¢, X)=1.

205%, 1) Hafitu neobxoguMoe #  mOCTaTOYHOE ycaoBue
TOro, uTOGH ypasHeHue [a, xX|==b, rae a # 0, uMeno peenwe.

2) Ha#itn ofinee peuieline 3TOFO ypaBHenus.

206%*, [auw TP HEKOMMNJIAHAPHLIX BEKTOPa; OA=a, OB =2,
OC==c, ornoxennuix of opHo#i Ttouxu O. Hairn sexrop OH,
rae /1 — oproroHainhas nmpoexuna rouxkn O wa niaockocts ABC.

207*. oxasaTs, 4TO MJIOHIAAL ,MAPAANEAOrpaMMa, ROCTPOEH-
HOrO Ha BexkTopax a u b,

@ @ (@ b)
S= ]/I ® a) ®, B’
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9208%, Jloxkasarb, 4To O0beM Napaijiesenniicdd, NOCTPOEHHOrO
na BeKTOpax a, b, ¢,
(b, a) (b, b) (b, ©)

V= ‘/
(c, a) (¢, b) (¢, ©)

209%, Hafttn BEKTOp X M3 CHCTEMHl ypaBueuu# (@, X)=0,
[as, X]=0, rie (a1, a2)F~ 0, (az b)=0.

210%, PewnTh OTHOCHTEALHO X CHUCTEMY YpPaBHEHHH
[al’ x]=b1, [ag, x]=b2, npﬂqu [al, a2] #O, (a]_, b2) #0,
(@s b)) #0, (a5, b)=(as by)=0.

211%, Hafity BEeXTOpPH X U ¥ M3 CHCTEMH YPaBHeHui:
x-ty=a, (x, y)=p, [x, yJ=0b. ano, uto a0, b+£0,
a, b)=0.

( 212%, Jlane twaockue yraw 4 BOC=a, [ COA=b,
£ AOB=c rpexrpannoro yraa OABC.

1) BolugcauTs KOCHHYCH €r0 BHYTDEHBHX JBYIPauHBIX YIJ0B
A, B, C, npotusoaexaiuux rpanam BOC, COA, AOB.

2) Hauw suyTtpeiime asyrpasuste yrast A, B, C Tpexrpa-
noro yraa QOABC, nporusonexammue rpansv B0C, COA, AOB.
BHUYACANTL KOCHHYCHl €ro HJIOCKHX YIJI0B a, b, c.

3) Iokasarb, uTO

(a, a) (a, b) (a, ¢)

sina __sinb __sinc
sinA~ sinB~ sinC"®

§ 10. CxaaspHoe, BEKTOPHO® ¥ CMEUMIAHHOE HMPOU3BEACHHE
B apdunHbX KOOpAHMHATAX

Moneunos, Hononenme II, mn. I, 2,
Mocrnmkos, . 1, §5 n 2

1. Craasproe npouzsedenue 8eKmopos Ha NAOCKOCHIL

213*, Buipasuth yepes MeTpuuecKue K03pPUIHeHTH g3 =(€1,8;),
gr==(e,e,), os= (€, €,) 6a3UCa €1, €5 NNNHB GASUCHHIX BEKTOPOB,
Yroa o mexny naMa u unsowafb S napanjaesorpaMma, HOCTpPOEH-
HOFO Ha BEKTOPaxX ey, €,

214, Haktu cranspHoe nponssefieHHe BEKTOPOB a={xy, yi}
B b={x, y,}, 311as MeTpuueckue KO3pPUUHEHTH gyy, Lior Sos
Gasuca ey, e, ‘

215, Haditu mamwy Bexropa a@=={x, y}, suas MeTpHuYECKHE
Kospduunentot gy, S1o Lo 6asuca ey, e,

2+ ~
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216. Hafith kocuHyC yraa @ wmexay Bektopamu {xy, y,}
u {Xy Vi), 8Hag MeTpuHueckue KOIPPUUMEHTH &yy, Lyor Loz
6asuca ey, €.

217, Haiitu xocuHycst yriaoB o u [, KOTOPHE BEKTOP
a=1{x, y} obpasyer ¢ BexkTOpamu Oasuca e;, €, 3Had METpH-
yeckue KO3(DUUMEHTH gyp, 1o Qo 3TOrO 0asuca.

218%, HaHiTm xocuHyc, CMHYC © Tauresc yria ¢ OT Bek-
Topa a={xy, y{} Do BekTOpa b={X,, y,}, sHas MeTPnyecKue
KO3(pPUUHEHTH gy, G2, Lo 0A3UCA €y, €,

219%, Halttn Kocuwyc, CHHYC W TaHIeHC yria @ ot 6asuc-
HOTO BEKTOpa e; IO BekTOpa a={x, y},  sHa? Merpuueckne
KO3(PUIMEHTH gy, 120 Qo2 033HCA €4, €,

220. Onpencants gaudy Bexktopa a={7, — 8}, ecan gy;=4,
812=28, gon=25.

221, Jau sexktop a={7, —8}. Hadtn sexrop & amuun 1,
NepreHanKyIapiinii K BEKTOPY @ H HampasJesHui Tak, 4To0bi
1Hapa BEKTOPOB @, b uMeaa NOJOKHUTEIbHYI ODHEHTALMIo, €Cau
gu=4% g1=138, g2a=20.

222, 3uas gavie Ga3sHCHHIX BEKTOPOB |ey|=2, |e,y|=3

. ] .
M Yron MeXy 4HMH O =-g, uafitn gauHy Bextopa {—4, 6).
223. nuunl 6a3ucHbiX BEKTOPOB a(puHHOA CHCTEMH KOOP-
T
annaT ey =4, |ey|=2, a yroa mexay Humu 0= Orhocn-

TE/bIIO 3TOH CHCTEMB KOOPAMIIAT 33alibl BEPUINHB TPEYF O/bHHKA
A=(1, 3), B=(1, 0), C=(2, 1). Onpegenutb AuHbH CTOPOH
AB n AC sroro TpeyroamHuka M yraa A Meway HuMu.

224%, Jlnunbl 6a3ucHHIX BEKTOPOB aduHHOM CHCTEMB KOOp-

quiar: |ey|=2, |e,|=1 3, a yron mMewny numu u)==“%1—.. Otuo-

CHTEIbHO 3TOH CUCTeMB KOOPAMHAT AaHbi ABa BekTOopa a={I, 2},
b=1{2, 2}. Ha#itn yron OT IEpPBOTro BCKTOpa IO BTOPOro.

225%, Otnocutenbio apGUHIOH CHCTeMB KOOpARHAT Had
1peyroabuuk ABC ¢ sepwinamn B Toukax A=(1, 1), B=(5, 3),
C=1(3, 5), AauUbBl CTOPOIl KOTOPOroO CyTh |Z§]=V5_2, 7\?]:
=4, BC]:V28. Onpenenats AAMHHN EIAHUYHHX BEKTOPOB
STOM CHCTEMB KOOPAHHAT ‘M YrOJ MCKIY HUMH.

226%, OrnocuTenplio apduANOH cuCTeMbl KOOPAMHAT HaH
npsMoyronbubtii  1peyroabnuk ABC ¢ BepuigHaMB B TOuKax
A=(1, 0), B=(0, 1), C=(3, 2), npsamum yrioM UpH Bepmune
C W Kareramu ICA f:?, [CB|=3. Onpenenuts ATuHBL Gasuc-
HBIX BexTOpPoB TOH a@PUHHOH CHCTeMBl W yroa Mewxay HHMH.
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997%, Cruocureapho adduiioll CuCTEMH KOOPAMHAT [Aad
npAMOYTOabHE#  TPCYroAbHUK ABC ¢ BepuivHamM# B TOYKax
A=(1, 0), B;(O_ 1), C:a:(_S_, 2), NpsMBIM YLJIOM NPH BEpIINHE
C w xareTamu lCAl::Q, ICB{=3. Onpegennts AAWHBI CTOPOH
A8 w A'C’ tpeyromuuka A'B'C' w yron A’ mexny numm,
ecH BEPUIMMBL 3TOTO TPEYroAbHUKA uMeroT KoopauHatet A”=(1, 1),
B'=(2, 2), C"=(2, 4).

228%, 3nag AnuHH 0a3uCHHX BEKTOPOB |ey|=|e;|=1 n
yroa ® Memay ‘HUMH, Ha#TH:

1) nauity BekTopa a={x, y};

2) yron o Mexay Bekropamn a=={x;, y;} u b={xy y5};

3) maomans § OPUEHTHPOBAHHOTO MNAPaaNenorpaMma, HOCT-
pOENHOrO Ha YNOPAJOYEHHOH nape BEKTOPOB a, b;

4) yron o* ot BexTOpa @ 10 BexTOopa b.

229%, Halitn KoCuuycn yraos o B B, KOTOpHE BEKTOD
a={x, y} o6padyer ¢ OasucubiMu BEKTOpaMm, eciu |e;|==
=|eg,|=1, a yron Mexuy BEKTOpaM# e;, €y PaBCH .

230%, Ha#iTn KocuHyc, CUHYC W TalreHC yriaa ¢ ot Gasuc-
HOrO BCKTOpPA ey 40 BeKTopa a=={x, y}, ecm |e;|=|ey|=1,
a yroa Meway BEKTOpamu €; U e, PaBeH .

231%, Daguch e, €, n €l, €* naghiBaTCHd BIAUMHBIME, €CJH
(e1, el)==(e, €)=1, (e;, €?)=(e,, €)=0. 3uaa MeTpuyeckne
KO3OUUNCHTH Gyy, Z1or Lag 083HCA €y, @5, HAUTH:

1) merpuyeckne xosdduunentsr gll, g'% g% Gasuca el, €%
B3anMHOrO ¢ $asucoM ey, eq;

2) xoopauuarsl BEeKTOPOB el, e? B Gasuce ey, ey

3) anuHEl BEKTOpPOB el, e? '

4) yron 6 Mexay sexropamm el, e

232%, llafitn ckanapHOe Npon3seNeHie BEKTOPOB @ == {x, x2}
U b={y;, y,}, nepssiil U3 KOTOPHX 331aH CBOUMH KOOPAUHATAMH
B Gasuce ey, @, a BTODOH BO B3amMHOM C HUM Oasuce el, e2

233*, 3nas pomubl  GAsMCHBIX BEKTOPOB |ey|=|e,|=1
W Yron o Mexiay Hume, Hafitw:

1) xoopnuHaTLi BekTOpOB el, ¢® Gasuca, B3auMHOro ¢ 6asu-
coMm €y, €y

2) maunb BekTOpOB €l, €% -

3) yroa mexny sextopamu el, e’

234% 1) Hatitn BekTOpH @], €}, MOAyYCHHBE TOBOPOTOM la
YPOI @ BEKTOPOB €y U e, COOTBETCTBEHNO, 3Had METPUUECKHUE
Koobpunuentol gy, gyo gos OGazuca e,, €,

2) Paccmotpers uacTHmifi cayvafi @== -} 3—;
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235% Halitn BexTop @', NOAyYeHHBIH NOBOPOTOM BeKTOPA
a={x,y} ua yron ¢, 3uags MeTPUYeCKHe KO3(DPHUIHEHTH Gy1,
G190 Qg 0asuca €y, e,.

236%, 1) Hafitu BexTOpH ef, €3, NOJYYEHHBE MOBOPOTOM Ha
yron @ BEKTOPOB €1 U @, COOTBETCTBEHHO, eClH |ey|==|ey|==1,
a Yyroa Mexiy BEKTOpamnm @, @; Pased .

2) PaccMoTperh yacTHeilf cayua#h @ = - %

2. CraaspHoe npou3sedenue B8eKmopos 6 NpoCmpancmse;
8eKmMOpHoe U cMeutannoe npoulsedexue

237 %, Boipa3uTb yepes MeTpuueckue kosdduunents gi;=(e;, e;)
P

Ba3uca ey, @5, €y AAAHB 0a3HCHHIX BEKTOPOB, YLl () ==€; €;
MeXay HuMH 1 00beM V OPHEHTHPOBaHHOro lapaiafiescnunens,
MOCTPOEHHOTO Ha GasUCHHX BEKTOPAX €4, €, €3 ,

238, HaiiTi CkanspHOe npousBeeline BekTopos @ = {x1, x2, x3}
n b={yY, y? y3, suaa merpuyeckue koapPpuuueHTH g;;==/(e; €;)
Basuca €5, ey, €.

239, Ha#itn sgmmny BexkTopa a@={x!, x% x3} B Oasuce
€ MEeTPHYECKHAMH 'KO3dduineHTamMn g;;.

240. Hatitu yron ¢ wmexay sektopamu {x1, x?, x8] u
{4, ¥% y3} B Gasuce C MeTpHueCKuMU KOS(DUIHEHTAMH ;).

241, Halitn KOCHHYCH YILJIOB G, O, Og, KOTOPHE BEKTOP
a={x!, x% x3} ofpasyer c Ga3uUCHHMH BEKTOpPaMH €;, €y €3,
8Has MeTPHYecKue Kosdouuuentsl g 3Toro Gasuca.

242%, 3uaq Merpuueckue koddpduunents g;; 6asuca ey, e,, e,
Halitu o6beM V napannenenunefa, NOCTPOEHHOTO HA BEKTOpPax
{xl, X2, X3}, {yl, ¥, 3, {21’ 2%, 2%,

243%, HaHtn KOCUHYCH YI/IOB @1, @5 @3 O06pPa3OBaHHHX
BekTOpoM @={x!, x? x3} c Oasucunivm _BEKTOpAMH &y, €y, €5,

ecan @, =|ez[=|ez|=1, ey e3=(y3, 33, €1== W3y, 81, €= @y,

244 %, Hairn o6beM V OpPUEHTUPOBAHHOTO napannenennne,ua,
[IOCTPOEHHOr0 HAa BEKTOPax

a={xY x% x|, b=\, 3% 3, c={2, 2 23},
ecan
TN
le]=es|=les|=1, ey 3=,
N N
€3, 81———0)31, 81, eg=0)12.

245%, 3naa yras BOC==wy3, COA =gy, AOB =y, 06pa-

syembie peGpamu napaijiejenuneid, BuXoxamwmvd u3 sepurdas O,
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p yramt AOD =y, BOD =g, COD=1; obpasyemsic amaro-
HabIO OD ¢ pedpaun OA, OB, OC, watirs pnmun pedep OA,
0B, OC, ecad JjuHa ANaroHanm OD pasna d.

946%, Basuce €y, €y e3 u el % e® uaswBawTCA B3aHM-
gbIMH, €CJ/H (8;, ej)=6{ @, j:l, 2, 3)’ T. e. i

npu i=j,

1
AT
(ei € {0 npu i
Ha#iti BexTOpn e, €2 e3 6aaifa, B3aumuoro c 6azucoM ey, ey, €.

247% Ha#itm cKanapHoe NpON3BEACHHE BEKTOPOB, OJWH U3
KOTOPHIX 3a1ay cBOMMU Koopamsatamu x1, x? x3 B Gasuce ey,
@, €3 a APYro#i — KoopIuHaTaMu Vi, Ve Vs B Gasuce el, e?, €3,
B3auMItOM C 0asucoM €y, €, e;. .

248%, 3nas meTpuuecKue KodpduuneHTH gi; 6asuca &y, ey, e,
HallTH MeTprueckue KOs(pduunenthi g/ Gasuca el, €7, €3, Baanv-
HOro ¢ 0asucom e,, €;, e;.

249%, OtrHocuienbHO (asuca €;, €y €3 C METPHYECKUMH
Ko3dduumnenTamn g;; Zad BekTop X = {x!, x% x3}. Haiu xoop-
AMHATH Xy, X, X, TOrO BeKTOpa B 6asnce, B3aNMHOM C malllibiM.

250%, Ilnnnbi BEKTOPOB (asuca e;, €y €y pasubl 1, a yraw

k1
MEKIY HHMA DaBHBI - Hatitu 11uHE BeKTOpOB Gasuca el, e?, e3

B3aUMHOTO C [aHIbIM, U YIJIKL MEXEY HHMH,

261%, 3uas mMerpuueckune KodpPuIAEHTH g;; Gasuca e, &, es,
UalTH KOOPAMHATH BEKTOPOB 3TOr0 (asuca BO B3aUMHOM C HHM
Basuce el, e?, ed, .

252%, Tlycte ey, e, e; u el, e?, e —paaumabie Ga3uChL.
Hafitu yram B; mexny Bextopamu e; m e (i=1, 2, 3), suas
MeTpudeckne xospduunentsi g;; 6asuca ey, e, es

253% llycte e, e, e; n el, e? e3— paanmuble Ba3uchl
Hait yraw 6, wewny sekropavu e; m ef (i=1, 2, 3), ecm

S N

o . PN
|€1;~|82 |= | eq |=1, e, e3=0yy, €y, €3 = g3 €3 €1= 3y
254 % jey|= = -
. A Iloxa/s\arb, UTO ecall [ey]==|es|=e3|=1, €, 3= s,
€3 e1=y3,, @, e;— ©r TO yron § Mewly sexTopawn @ u b
onpeaendercs us COOTHOWICHUg

1 COSWy, COS g COSOly
€0S Wy 1 COS (g3 COS Oy
COS W3y  COS g, 1 COS Oy
cosfy cosf, cosPy cosd

=0,
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rae Oy, O, 03 H By, By, Ps—yras BextopoB @ m b c Gasuc~
HHIMH BEKTOPaMH €y, €5, e3 COOTBETCTBEHHO.

2565%, OTHOCHTENbHO Gasuca e, €y €3 Jaubl KOOPANHATHE
BekTOpoB @ u b:a={x!, x% X3}, b=={y', y% y3}. Halttn
KOOPAMHATH 21, 22, 23 BEKTOPHOrO mnpousbelesus [@, b] B Oa-
suce el, e% @3 B3auMHOM C GasucoM @y, €, €3

§ 11. Bapunentprdyeckde KOOpPAAHATHI

Anekcaugpos, ri. XIV, § 4.
Mocruukos, ra. 2, § 1, n. 6.

1. Bapuyenmpuyeckue roopdunamol Ha NpamMol

256%, [TycTtb Ay, A; — GapunenTpuueckne xoopauHate Touxn M

npamo#t d orHocutTensHo GasucHoro orpeaxa Agdy, T. e Ay —
Koopaunata TOYKM M B CHCTeME KOOpAMHAT C HAuyaloM B TOY-
ke A, u OGasucHelM BeKTOpoM Agdy, a Ag=1-—A,. [loxasars,
YTO ECJAU Py, Iy, I — PAIUYCH-BEKTOPH TOYeK Ay Ay, M oTHOCH-
Tenso unomoca’ O, To r=Agre-+ Ay OOpariio: KakoBw OH
HU Obl| umcha Mg, Ay, CyMMa Koropeix pasna 1, Ay-J-A;=1,
Touka M, onpemendeMas pPaguyCOM-BEKTOPOM F=Aoly- A4y,
NEKNT HA TPAMOH d W UMEEeT OTHOCHTEJAbHO Gaskcioro OTpesxa
Apd; BapuueHTpUuyeCKHE KOOPAMHATH Ay, Ay Ecam nomoc O
He JeXuT Ha npsmMoi d, TO Ay A, — adduunbie xoOpAHlATH
Toukn M B cuCTeMe KOOpAMHAT ¢ HayaioM B Touke O ¥ Gasu-
COM Iy, I'y.

2567%, [Tyctb Ay, A; — GapuUeHTPHUECKHE KOOPARHATH TOUKH M
oTHOCHTEARHO OasucHoro orpeska Ayd;. [loxasars, uro A, asaa-
ercs KoopauxaTOh Toukw M B cucreMe KOOpIMHAT C HAayajsoM
B TOuke A; n 0asucHeIM BekTOpOM AjA), @ Ay =1 —2A,

258%, Jlokasath, 4TO €Cau Ao, Ay — GapHUEHTPHYECKHEE KOOP-

auHate TOukM M OTHOCHTEAbHO G0asucuore orpeska Ay, 1o

- ]

7\«0"—_%4_-14__}“, ; }»1=A_0A_/{. ?
o1 Agdy ‘Q

269%, [Tyctb Ag, Ay — BapuneHTpuyeckue KOOPAHHATH TOUKH Mf
npaMo#i AyA; OTHOCHTE/NBHO Ga3ucioro O0Tpesxa AOAI Haﬁm
OTHOLIEHHE, B KOTOpOM Touka M meaur orpesox AOAI.
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260. ITyctb A, Ay — GapunesTprueckne KOOPAUHaTH TOYKH M

oTHOCHTCABHO $a3UCHONO OTPESKA AyA,. Iokaszare:
1) ana 7Oro, urobs TOuka M sexana BHYTpu GasuCHOrO

orpeska AgAy, HEOOXOIAMO U IOCTAaTOUHO, uro0H ofe ee Gapu-
(TPUUECKAE KOOPIUHATH GBI NOJOKHTENbHEL
9) pas Toro, utoOH TOuka M sexana Ha NPOLONKEHHH

oTpeska AOA-; 8a TOUKY Ay He0OXOAHMO M AOCTAaTOUHO, YTOOH
6mno Ag>0, A, <<O0; ans Toro, uroOel Touka M sexana Ha
[tPOLOJIKEHAN OTPEsKa AgAy 83 TOUKy A;, Heo6XOmMMO M HOCTa-
TOuHO, TOBH ObA0 Ay << 0, A > 0; .

3) nas TOTO, YyTOOM TOuKa M copnajaza C TOUKOH Ay,
f1e00X0AMMO @ [OCTAaTOYHO, YTOOH OhA0 Ag=1, Ay==0; mia
toro, utofw Touka M cosmagana ¢ Toukol A;, HeoOGxoamMO
W 10CTATOuHO, 4TOOH ObI0 Ag=0, A;=1. «

261%, Tlycte Ay, Ay H Mg, Wy — GaPUUCHTPHUYECKHE KOOPMH-
naret Touek My, M, upamo#i AyA; orTHOCHTENbHO Ga3uCHOrO

i s
orpeaka AgAy. Hafitn GapuueHTpHueCKHe KOOPAMHATH TOuku M,
pensulef wanpasielHsit oTpesox M;M, B oTHOWweHun A.

ne

2. Bapuyenmpuseckue KOOpPOUHAMbL HA NAOCKOCHMU

262%, Tlyctb Ag A Ay — OapuueHTpPUYECKHE KOOPAMHATH
Toukn M NJIOCKOCTH i OTHOCHTEIBHO 6a3HCHOTO TPEYTOAbHUKA
AgA A, 1. e Ay, Ky — apunnnie xoopamnark Toukn M B cuc-
TCMC KOOpAMHAT C HauaJoM B TOuke A, ¥ Ga3UCHHMH BEKTO-
pavu m, AOA;, a ho=1—A;— A, IloxazaTh, 4TO eciu ry,
T1, Py ¥ — PaguycH-BeKTOPH TOUeK Ay, Ay Ap M OTHOCHTENBHO
nomoca O, TO r==Aglrg—} Ayry-}- Aoy, OBpaTHO: KaKOBH Obl HH
Onina wneaa Ag, Ay, Ap, CyMMa KOTOPHX paBHa 1, Ag-F A - As=1,
ToUKa M, onpenengemas paguyCOM-BEKTOPOM F==Agro-+ Ary -+
== Ayfs, NEKHT B HNOCKOCTH T M OTHOCHTENBHO Ga3HCHOTO Tpe-
yroavhuxka AyA;A, umeer GapRUCHTPUUECKUE KOOPAHIATH Ay, Aq
Ay Ecau nomoc O we neXut B MAOCKOCTA T, TO Agy Ay Ag—
abpuunsie KoopaunaTel TOukM M B CHCTEME KOOPIMHAT C Haua-
10M O u GasuCHLIME BCKTOPAMH Iy, Fy, P

263* TIlycts Ay, A, A, — GapuuedTpuyecKde KOOPAMHATH

foukn M ornocHTenbno GasucHoro Tpeyrompuuka AgAiA,.
ilokasars, wro:
1) %2 Ao smasortes apdmmmbivp koopausaramn Toukn M

B A , -
‘\Cgcum KOOpANHAT ¢ HayazoM B touke A; U Gasncom A, A,,
“ 1{10) a }'1:1_?"0__?‘12;
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2) Ay, Ay sBAAOTCH adPUHHBIME KOODAMHATaMH TOuYKn M
0 1
B CHCTeMe KOOpAMHAT C HayaJoM B TOuke A, n 6asucom A2Ao,
2A1, a dy=1—2A— Ay

264%, Ilycrs Ag 7»1, Ay — GapHUEHTPHUCCKHE KOOPAUHATH
Toukun M orHOCHTeNBHO 6a3ucHOro TpeyronsHuka ApAd;As.

Jlokasars, uto:

1) ecan Ay==0, 10 Ay H Ay ABAMOTCA GapHUEHTPHUECKUMH
KOOpAMHATAMA TOYKA M Ha npamott AyA; ¢ GasucHeIM OTpe3-
KOM ADAI,

2) ecan Ay=0, 1O Ay 1 Ay ABAKOTCH OGaAPHUUEHTPHYECKAMH
KoopaunaTaMn toukd M na npsmott A;A, ¢ GasucClibiM OTpes-
KoM A;Ag

3) ecam Ay=0, ToAy u Ay sBaAsiOTCH GapRUEHTPUYECKUMH |
KOODAMHATAMH  TOUKH M na wnpamoll AgA, ¢ 6GasucHBIM OTpe3-
KOM AoAz.

265%, [lokasarp, YTO GapHIEHTPHYECKHE KOODAHHATHI 7\.0, Al 7»2
TOUKH M OTHOCHTENbHO Gas;CHOrO TPEYroNbHUKA AgA;A, 1, paubl .
OTHOLUEHHAM MJIONIAACH OPHEHTHPOBAHNKIX TPEYT ONbHHKOB MAlAz, i
ADMAz, AOAIM K [JIOHIaN¥ OPHEHTHPOBAHHOTO TPEYroAbHH-
Ka AoAlAz.

266 %, [lokasats, 4TO GaprUEHTPHYECKHE KOOPAMHATE i Aoy Ay 7»2
TOUKH M OTHOCHTENBIIO GasUCHOTO TPeYroJbHAKA AgA; A, pam—xu

}Lz(f',f'prz) (fo," re) :("m"hf’)
(rOvrl’ "2)’ 1= (rOv rlrr2) 2 (r01 r11r2)’
rie rg, ry, rs, I — COOTBETCTBEHHO DA/MyChl-BEKTODB TOYEK Ag, §
Ay, Ay M OTHOCHTE/BHO TMOMOCA, HE JIeWAIEro B [JIOCKOCTH |
6a3nuCHOrO TPEYro/LHuKa.

267% Ilycte Ay Ay Ay — Gapunentpuyeckue Koopnm—xaTm:‘i
TouKH M oTHOCHTC/IBIIO GasnCHOrO TPEyroJbhuka AOA Az To-
KasaTb, 4TO:

1) Touka M newuT BHYTpH 0a3uCHOro TPEYro/ibHUKA AOAIAQ
TOrAla ¥ TOJBKO TOrAa, Korma Ag>0, A; >0, A,>0; 3

2) Toukn Ay u M nexar 1o pasisle CTOPOHH OT npsiMol A,A,
TOrAa M TOABKO TOraa, Korma Aq,<<0; toukm A, u M nexar :
1O pas3Hele CTOpOHH OT mnpsamoil Ay, Torma m TOMBKO TOraa,
koraa A, <<0; touknm Ay u M nexar no pasHeie CTOPOHEI OT
npamoit AyA; Torna m TOJNBKO TOrAa, Koraa A, <<0; )

3) touka M nexuT Ha mpaMoi AgA, TOrna U TOJNBKO TOrAa,
Koraa A,=0; .

(anritn Bttt sl o




2731 § 11. BAPMLEHTPUYECKUE KOOPJIHHATHI 43

4) BepIIAHEI Ay A, A, Gazuchoro Ttpeyroapuuka AgAA,
pMeloT COOTBETCTBEHHO C/eaylomne TPOHKH OapHUEHTPHYEeCKuX
xoopautat: Apg=1, M=0, A=0; Ay=0, A;=1, A=0;
h _—._:0, }\,1.—:0, }\,221

268%, Touka M orHOCHTENLHO GAa3UCHOTO TPEYroJbHHUKA

AOAI'Z; uMeeT OGapUIEeHTPHUCCKHE KOOPAHMHATH Ag, Ay, Ag. Haiitu
orHolieHue, B KOTOPOM Touka P nepeceuennss npsModt A, M
¢ npavoi AgA; nendT HanpasJeHibld oTpe3soK AgA.

269%, Cropount AjA, n A,A, 6asucHOro TpeyroJbHHKa
A,A Ay pasaenedsl ToukaMu P Q B OTHOIIEHHSX, COOTBETCT-
seHHo pasublx A # M. Ha#tru OGapruentpnueckne xoopauuartil
Touku M mepeceueHus npsvMux AP n A;Q. . .

270%, OrHocutenbHO adduUIOR  CHCTEMH  KoOpauHAT Ha
MJIOCKOCTA  3alalbl  yethipe Touku Ay (X Vo), Ai(x, 1)
Ay (Xa, Yol M(x, ¥). Tycro Ay Ay Ay — Gapmuentpuueckue
KoOpAKHATH Touk# M OTHOCHTENLHO Ga3MCHOrO TPEYroJbHHKA
AgA A, Beipasuth KOOpAMHATH X # Y Toukn M uepes ee
GapuuenTpayeckne KoOpauHathl Ay, Ay, A, @ OGpaTHO: BHpa3uTh
Ao Ay Ay uepes x m y.

271 %, OtnocurenpHo apduyHON CHCTEMBI KOOPIHHAT CTOPOHBI

Tpeyroapnuka AgA; A, 3anaHpl ypaBHEHRAMHE:

Agx + Boy +Co=0 (4145),
A+ By +C=0 (A24),
Agx+ By y+Cy=0 (Ao4y)-
IIpunnvas rpeyronennx AyA;A, 32 Gasucuwifl TpeyroabHmK Ga-
DUNEHTPHYECKOH CHCTeMBl KOOpAMHAT, BHIPASHTh GapHiEHTpuHye-
Ckue Koopaumarsl g, Ay, Ay TOukn M uepes ee adpdumibe
Koopaunarn X, y.
272%, Ornocutenbno ap@uUNOH CHCTEMH KOOPAMHAT naHml
Fle“»lpe TOUKH Ao (Xo Vo), Ar(¥1, Y1) As(¥a ¥2), As(xs ¥s).
P¥  KaKOM HEOGXOAMMOM H NOCTATOUHOM YCJAOBHH 5TH TOUKH
CIyHKaT Bepuruiamu BLINYKJOrO YeTLIPEXyrONbHHKA.
273*, Otnocurenbho 6asucHoro Tpeyronbunka ApA A, 3agans
TPH TOuKM CBOWME GapHUCHTPHYECKHMA KOOPAMHATAMM:
MD(;\'O’ }"1’ ;‘2’)’ M]_(Mo’ M, M2)’ M2 (Vo, Vi 'Vz)-
Hoxazars, yro i
. A MM
S=s{p m ms
Yo Vi Vg
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ra€ S m S — COOIBETCTBENNO TJIOUAAH OPHEeHTHPOBAHHHX Tpe-
yroablnkos MoMiM, n ADAIA;.

274%, OrHocurtensHo  Gazuciioro  TpeyroapHuka AgA A,
JaHbn [OBC TOYKH ' CcBOUMU OapulleHTPHYECKUMH KOOpAHHATaAMM:
My (g Ay Ag) 1 My (g, Wy, o). Haittu GapuileHTPUYECKHe KOOp-
IMHATH Touku M, mensiied nanpasscimuid otpe3ok MM, B or-
HouieHun k.

275%, TlpunuMas TpPeyrobiuk ABC 3a Gasucubi, HaiTh
GapruenTprueckie KOOPAHIATH TOUKA Lepeceuels ero Meaua.

276%, 3uas minnsl @, b, ¢ cropod BC, CA u AB Tpeyron-
nuka ABC # UpHHAMAn 3TOT TPEYrOJbUMK 32 GA3UCIBH, HaHTH
GapHueHTpuuecKre KoopAmiaTsl HeHTpa O OKPYKHOCTH, Bnucal-
HOH B 3TOT TPEyroJbHHK.

277%. 3uaa BHyrpennue yrawm A, B, C Tpeyronblika ABC,
HallTH GapHueHTpuueckne KOODAMHATH Ay Ay Ay uentpa O
OIIHCAlIHOM BOKPYT HEro OKPY:KHOCTH.

278%, 3uas suytpenuue yram A, B, C Tpeyroabhuuka ABC,
HAaUTA GapuUeHTpHUECKHE KOOPAMIATH Ag, Ag, Az Touku H’ nepe-
CeueHHs ero BHICOT, NMPHUHUMAA TPEYrOJbHUK ABC 3a 6asucuni.

279%, Jlokasarp, 4TO BCAKas NpaMas Ha NJOCKOCTH B Gapu-
HEHTPHUYECKNX KONDAMHATAX ONpeae/fercss OANOPOIHLIM ypaBlie-
HueM iepBoi creleun -~

agho + @1hy 4 a2y =0,
npuyeM cpeam uqKucen a, a4, Qp €CTh, N0 KpaiHeHh mepe, nBa
pazanunbix. OGpaTHO: eCAM CPeAW uyucen gy a;, @y ecrb, No
KpatiHe#l mepe, ABa DPa3IMYHBIX, TO ypaBHEHne

llo}\,o + a]_}vl + (127»2 =0
ABJASETCA ypaBHeHueM npamod. Ecam ay=a;=a,=a %0, 1o
ypasHeHuio adg—+ah; 4 aho =0 wan Ay A;+Ay=0 ne ynos-

JETBOPAIOT OapulleHTPUUEeCKHe KOOpAMHATH HH OJHOH TOYKH
HJIOCKOCTH. .

3. Bapugenmpuueckue KOOPOUHAMs. 8 NPOcMpaxcmee

280%. Ilyctb Ag Ay Ag Ay — Gapuuenrpuueckne KOOpREHATHE
Toukn M oTHocHTenblo Oasucnoro terpasapa ApAidsAds T. e.
A1 Ao Ag— adbbunnpie KoopauHartel Touku M B cucreme Koop-

LMHAT ¢ HavasoM B Touke Ay u 0asuclibiMu BEKTOPaMu AOAI,
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Ao, ApAy @ Ag=1—A; — Ao— Ay, Ilokasars, uTO ecan ry,
ri. 2 T3 T — PALBYCH-BEKTOPH TOUCK Ag, Ay, Ay, Ag, M orHO-
cpieabio nomoca O, 10 1= Aero—+ Ayry + Aofa -+ Agrs. OGpatsior
caxophl Obl 1M OBIA uMcaa Ag, Ay, As, Ag, CyMMa KOTOPHIX
pastia 1, Ao+A1+ ho-+Ag=1, Touka M, onpenensemas pamuy-
COM-BEKTOPOM ¥ = Aol - A7y + AoF'a -+ Agrs, oOTHOCHTENLHO Oa-
suctioro Tetpasapa AgA;A,A; nmeer GapHueHTPHYECKHE KOOD™
aunatst Ag, Ay Ao, Ag

981%, TIyctb Ay, Ay, Ay, Ag— GapHleHTpHUECKHE KOODARMIATH
touxn M orHOCcHTeablio 6azuciioro terpasapa AgA,4,As Jloka-
3aTh, UTO:

1) Ay Ao, Ag ABAIOTCH adduHHEIMP KOOpHMHaTaMu touku M
B CHCTEMC KOOPAHMHAT C HaualoM B Touke A; u 6asucom A4,
AlAy AyAg a My=1—2o— Ry — Mg

2 Ag Ay, Ag sAnasioTc adpuHHBIME KOOpAMHATaMu TOuknm M
B CACTCME KOODAMHAT C HauajloM B touke A, m Gasucom A,A,
AAy, AgAs, 2 ho=1—1Rhg— Ay —Ag

3) Ay Ay Ay snBAMMOTCA adHHHBIMEA KOOpAMHATAMU TOUKH M
B CHCTEME KOOPAMHAT C hauajoM B Touke Az n 6asncoMm Az,
A3A]_, 14‘3/12, a }\13‘:-' 1— }Lo‘— }\,1 -— }\,2.

282%, Hokasarb, ur0o GapuileHTpHUYECKHE KOODAUHATHE Ag, 72:
%o, Ag TOukm M otrnocutenbHo GasucHOro Terpasapa AgA;As4;
PQBHH OTHOLUCHUAM O6"bCMOB OPUCHTHPOBAHHAIX TeTpasapon
A/IAIAzAs, AoMAz(/lg, AOAIM‘_43’ AoAIAgM K 06'beMy OpHeHTH-
ponaumiro Terpasapa Apd4,4;.

283%, lokasare, uTO:

1) ecnu touka M ¢ GaprueHTpUUECKAMH KOOpDAHHATAME A,
&7&_{»3 upunagiexnt rpaun AyA;A, Gasuchoro rterpasapa
A4A 4,45, 1o A3 =10, a Ay, Ay, Ay sBARIOTCH GapHULEHTPHUECKHAMH
KOOpauHaramu Toukn M ma naockocts AyA;As OTHOCHTENBHO
Gasucuoro rpeyroasuka AgA As .

) 2) ecan touka M npumagiexut pebpy AgAy 10 Ay=Ag3=0,
-0 ¥ by 9BISOTCA GAPHUEHTPUYECKAMH KOOPAUIIATAMA TOUKE M Ha
pivoft AyA; ornocurensno GasucHoro orpeska AyA;.

®
‘ 284, Hattn yC/loBHS, HeOOXOAMMBIE M JOCTATOUlBIE JJid
Toro, urogm: *

3 'l:(.)qKa M nexana BuyTpu 6azucHoro Terpasapa ApA A4y
) touku M u Ay sexann 10 pasHLe CTOPONB OF ILJIOC-
Kocty AIA2A3:

a
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3) Touka M zexana B nmockoctn A;AyAg

4) Touka M sexana na npaMoil A,Ag

5) Touka M coBnagana ¢ pepmmiol A,

285. OtHocuTtenbHo (Ga3ucHOro TeTpasapa A0A1A2A3 3ana1-m
ase rouknm My(Ay, Ay Ao, Ag) B Ma(Mg My, Mo M3) CBOHMHE
GapulleHTpUYeCKHMH KoopauHatamu, llatiTh GapHIICHTleleCKIAe
KOopAuHATH TOukn M, mensiedl HanpaBJeHHHIH OTPE3OK M1M2
B OLHOUICHHH R.

286%*, OtHocuTenbHO GazucHoro tetpadapa AgA;A.A; 3amaHs
ueThipe TOUKH CBOMMH GapHUEHTPUYECKHMH KOOpAHHATAMMU:

My (Ao, Ay, Aoy Ag), My (o, s Mo Ma)s
My (vo, Vi, Vo, V3), Mg (To, Ty Ta Ta)-

ﬂOKaSHTb yto ecan V — o6beM OpPHEHTHPOBAHHOIO TeTpasapa
MgMy MzMa, a v-—o00beM OpHEHTHPOBAHHOrO  Terpasjpa
A0A1A2A3, TO
S PR PR P
V=qv Mo Uy M2 U3 .
Vg Vi V2 V3
To Ty Tz T3

287*. OtHocuTenbilo adpuiiHoll cucreMsl KOOPAMHAT 3a7aHhl
YEThIPC TOUKH, HE Jexau(ue B 0gHOH naockocTu: Ag (Xg, Vo 26)

AL(Xy, Y1 21) Ao (X3, Ya, 22), Az (X3, V3, 23)- ITycrs M(x, y, 2) —
npou3Bo.ibHAs Touka. JlokaszaTh, 4TO €caAH Ag Ay, As, Ay — Gapm-
HCHTPHUYECKHE KOOpPAMHATH TOYkM M OTHOCHTE/BbHO GAa3uCHOroO

TeTpasapa AOAIAWT;;, TO
X = hoXo+ A1 Xy + Aoy 4 Ag,
Y=hoYo+ Ayt Ay + Agys,
2=M2o+ M21 -+ Ap2a 4 Ay2y

x y z 1 Xp Yo 2o |
x ¥ oz 1 x vy 2z 1
Xz Y2 %2 : X Y2 2 1
Xz Y3 23 __lxs ¥3 2z L
A= xg Yo 20 1} }"1 T lxe Yo 2 V|V
x n ozl ozl
X3 y2 7 ) Xp ¥3 7 |}
X3 ¥ 23 1 X3 Y3 23 |
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290 ]

X Yo % |1 o Yo % |

X ¥y oz |l 0 ¥ ozl

x y z 1 X3 Y2 25 1

_lxg ¥ 23 | }"_ x ¥y 2z 1

hy= X Mo 2 1]° 8 Xo Yo 20 |

0 Yozl X ¥ 7l

X2 Yo 2 1 Xa Y2 23 |

X3 Y3 23 | X3 Y3 23 1

288%, OrtHocuresbHO achpUHHON CHCTEMBI KOOPAMHAT rpaiu
terpasapa ApA;As Az sananu ypasHenuamm:

Apx 4 Boy 4 Coz + Dy =0 (A1424,),
A+ Biy+Ciz+ D=0 (A0Az4y),
Ayx 4 Byy + Coz+ Dy =0 (ApA14s),
Agx + Byy + Caz + Dy =0 (AoA1Az).

INpuunvas Tetpasap A0A1A2§; 3a OGasmcHbll Terpasiap Oapu-
HEHTPUUCCKON CHCTEMBl KOOpAHHAT, BHIPA3uTh GapHUEHTPHUECKUE
KOOpauuaTol Aqg, Ay, Ay, Ay TOuKm M uepes ee apduHHmE KOOp-
IvHaTht X, ¥, 2.

289%, ['paun TeTpasupa A,A,A;A; samanbi yDaBHCHAAMHE'
A+ By +Cz4+D;=0, =0, 1,2 3.

CocraBuTh ypaBHenme nNJIOCKOCTH, Tpoxoasmied uepes pe6po
ApAy ¥ gensiiedt o6beM JAalHOrO TETPa’ipa: Nonojav.

290%, JlokasaTb, uTO ecau ry, Iy, rs, Vs — DaARYCH-BEKTOPHI
Bepwnn terpasapa AgAd;AsAs, a Sg Sy Sey S3— NJIOHIAAM €ro
I'pauedi, uporvposexamiux 3STUM BepILHHaM, TO PaAHYC-BEKTOP
Henrpa M cdepsl, BuECAHHOH B TOT TETpasap, olipemensiercs
CoorHoCHUeM
__Sorot-sirit-sarat-sars

r
S+ S1+S2+53
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Anexcaungpos, rn IV,§1, nn. 3, 4; §4,mn. 1,3; ra. XV, § 1,
nn. 6, 8, 9.

Moneunos, ri III, §§ 21—-28; rn. X, §§ 139, 140.

Mocruukos, ru 2, § 2.

§ 1. Ypasneuua aunuii Ha NMIOCKOCTH

291, Jans nBe Toukn A u B, paccrosHue Mexay KOTODHMH
pasHo 2¢. Ha#itn reomerpuueckoe MecTo ToueK, cymma KBagpa-
TOB paccrosnmit Kortopux Ho Touek A m B pasma 2a® npm
yCc0BHH, UTO a ><.

292, Jlausl ase rtouku A m B, paccTrosHue Mex Ay KOTODHIMH
pasHo 2¢. llajite reoMerprueckoe Mecto Touek, abCOMOTHAS BEJIH-
YMHA PaslocT¥  KBAAPATOB PACCTOSNUH  KOTOPHIX OT TOUEK
A u B pasua 4al

293, Haiitu reoMerpuueckoe MeCTo TOYEK, CymMMa KBAaLpaToB
paccTosiiuil KOTOPHX A0 BEePIIMH OCTPHX YIJIOB paBHOOenpeH-
1IOTO 1IPSMOYTOJBHOIC TPEYroJbiinka BiBoe GoJbille KBagpara
paccTosiHug A0 BEPIUHIIN IIPSMOro yraa.

294, Haittm reoMerpmueckoe MeCTO TOUYEK, CyMMa KBagpaToB
paccTosliuil KOTOPHIX A0 TPEX BepiiuH PaBHOCTOPOHHErO Tpe-
yroJbHHKa HOCTOSiHHIA TPH YCAOBKH, UTO 3TOMY FeOMETPHUUYECKOMY
MeCTy NPUHAN/JCKHT CEpeAuila OAHOR M3 CTOPOII TPeyro/bHHKA.

295%, HafiT reoMeTpHuecKoe MECTO TOuYeK, CymMma KBajpa-
TOB PAaCCTOAHMH KOTOPHX N0 ABYX BepmimH A u B TPeyroJe-
uuka ABC papHa KBajpary paccroaHusd JO ero TpeTeel Bep-
utnHbl C.

296* Haiitn reomerpnueckoe MeCTO TOUeK, CyMma KBajpa-
TOB PAcCTOAHHHA KOTOPHIX A0 TpexX BepHiuH TpeyroJsHuka ABC
paeiia o

297%, Hafitn reoMeTpriecKoe MECTO TOYeK, CyMMa pacCTOsHnH
KOTOPHX 10 ABYX MPOTHBOIOJJOKHBLIX HepHi NPAMOYroJIbHHUKA
paBua CymMMe MX pacCTOsimi 10 ABYX APYruX NPOTHBOMOIOKHBIX
BEPIUAH €ro,
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298%, [lann nse paszauaubie Toukun A B B # MOJ0XKUTEIBHOE
uncao k== 1. HaltTu reoverpuueckoe MeCTO TOUEK, OTHOLIEHHE
paccrosHn# KOTODHX 10 Touek A u B pasHO k.

299, [lann aBa otpeska OA u OB, newauue Ha OJHOH
npavoil 1 PaCTONOKENHbIE O Pa3Hkie CTOPOHH OT TOUKM O, npu-
e |5A§ = q, {OB[ = b u a>b Haitu reomerpuuecxkoe
\ecTo ToueK, u3 Koropeix otpesku OA u OB BumHn noa pas-
HbiMY YTJIaMH.

300%. Ha#ite reoMerpmueckoe MeCTO TOYEK, H3 KOTOPHIX
K ABYM OKDYXIIOCTAM MOXIHO NPOBECTH PABHHE Kacare/blible.

301. Jlana oxpyxiocts ¢ neHrpom O ¥ PajHyCcOM r H TO-
yka A, naxopsmascsd Ha paccrosHuu a oOT toukn O. Hairu
reOMETPUYECKOE MECTO TOYEK, KacaTtendblibie M3 KOTOpHX, IIpO-
BeJlEIHIbIE K HalIOH  OKDPYKHOCTH, PaBHB OTpPE3KaM, COEIMHSIO-
MM STH TOUKH C TOUKOH A.

302. Jlanw nBe okpyxHocTH X292 —6x— 16=0, x% -} 32|
L 8x —2==0. Halltu reomeTrpuueckoe MeCcTO TOUEK, H3 KOTO-
DHX K 3THM OKPYXHOCTAM MOXHO NPOBECTH PaBHHE KacaTelb-
HbIC, .

303%, Jlanm nBe okpyxHoctn x%+y?—6x —27=0, x|
+-y24-2x — 8=0. Hatitn reomerpuueckoe Mecro ToueKk, Kaca-
TCAbHBE M3 KOTOPBIX, TNpOBeAeHNble K O0JbLIeH OKPYHKHOCTH,
BABOC HJdHIIEe KacaTeJbHbIX K MeHblliel OKPYXKHOCTH.

304, Hafitm reoMeTpuueckoec MeCcTO TOUEK, /s KOTOPHX
Kaapar pacCTOAHHA A0 TOUKHM Nepecevyeqns AByX B3auMIO NeplieH-

1
LUK IS PUBIX npﬂMblx32—2— pasa OoJjblie TpOU3BENEHMS HX pac-

Cloanuil 10 9THX TOUEK.

305. Haiith reomeTpuuecKoe MeCTO TOUeK, CyMMa pac-
Crosilivil KOTOPHIX A0 OCeil KOOpAMHAT NOCTOSHHA IIDA Y CJOBHH,
YTO 3TOMY reOMETPHUECKOMYy MeCTy NpHHAAJMeKHUT Touka (2, — 1),

306*, Haiitu reomerpuueckoe MECTO TOUEK, NPH3BEAENUS
Paccrosuu#t KOTOPHX A0 ABYX NPOTHBONOJOMHHX CTOPOH KBaj-
Para papHo npomsBeflennio MX PacCTOsHMA 1O JABYX APYrux
HPOTHBONOMOKHLIX CTOPOI.

307#, Haitu reoMeTpuuecKoe MeCTO TOueK, CyMMa pac-
CTOSMUI KOTOPKIX 10 ABYX Napasje/bHbiX IPIMHX BABOe Goabuie
Paccroaunn no HpaMoll, K HuM nepreHInKyaapHoil.

308%, Ilan upsvoyroseuuk co cropouava 2a 1 2b, npuuenm
a > b; natru reoMeTprnyecKoe meCcto TOUEK, CyMMa paccTosauui
KOTOpLX 10 ABYX NPOTHBONOMOKHHX CTOPOH MPAMOYTOMBINK]
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paBHa CyMMe MX Paccrosiu#l g0 ABYX APYrHX NDOTHBOTOJOXHBIX
CTOPOH. ’

309. Hanucath B 1OMAPHBIX KOOPAMHATAX YpaBHEHHE MPAMOH,
nepnengukyaapHoil K ocn Ox u OTCCKawIlUe# Ha ee NoJOXKn-
TEJABHOM JIyue OTPE3OK JIKNB a.

310. Hanucarb B mojapinsix KOOPAXUHATAX yPAaBHEHHE OKPYXK-
HOCTH paadyca a, IpuiMMas 3a HauajJo KOOpauHat Touky O Ha
OKPYXKIOCTH, 4 33 lOJOXUTENbHOE Hanpasaenue ocu Ox na-
npap/eHue NMPOXOAAUICIO uepe3 5Ty TOUKY AuaveTpa.

311. Ha xawxaom paamnyce OA okpyxnocts ¢ uenrpom O
W paguycoM a OTKJAAbIBAIOT OT UeHTPa B HalpaB/JeHud pajauy-
ca orpesox OM, paBubli paccToanKi0 OT Touku A 10 duKkcuposad-
noro auamerpa BC. Hailtu reomerpuueckoc mecro touek M.

312, ana touka O m npsmas /, naxoasmascs oT toukn O na
paccTosHuu |OA‘_a Bokpyr Touku O Bpamiaercs Jyu, Ie-
pecekapomui npsmyio [ B nepemenno#t touke P. HMa srtom
nyue OT Toukn O oTkaaapiBaercn otpesok OM Tak, uro
IOP! OM[———b2 Haiitu nuHmo, onncmsaemylo Touko# M npm
BpaIJJ.CHHH ayua.

313*, B oxkpyxnoctu paamyca a nposegeH guamerp OA.
Boxkpyr ero xouua O Bpamaercsa Jayu, lepecexaoulnii oxpyx-
noctb B nepemenno# touke B, Ha nporomkenun XOpAHI OB 3a

Touky B oTkzaagpiBaetcs ortpesok BM, pasubii AB. Haiitu
JIRHHIO, OMHCHIBaeMylo Touko# A mnpm Bpaulenus Jayua.

314, Jlse BepluuHB TPEYroJbHHKA 3aKpeleHs B TOukax A
n B, npunuem !AB[:c; Tpetbs ero BepuinHa C nepemeulaercs
110 OKPYXHOCTH papuyca b ¢ ueHTpoM B Touke A. Kakywo munuio
onuchiBaer mpm sTOM TOUKA [ mepeceucnns GHCCEKTPUCH yr.a
A co cropoHo#t BC?

* & %

315%, anel nBe Touku Fy u F,, paccroanue mexmy xofoph-
ma 2¢. Halitu reomeTpuueckoe Mecto Touek, CyMMa paccrosuuil
KOTOPBIX 10 Touek F; u [’y pasua 2a npm ycaopas, 410 a > c.

316, Haifitn reomeTpHUECKOC MECTO TOUEK, He/AIlUX B OTHO-
wenn# A== 1 XopAb OKPyxHOCTH Xx2--y2==qa2 napaanenpibe
ocu Oy.

317, Jaubt me Toukum: Ay==(—a, 0), Ay;=(a, 0). Hatitn
reoMeTpHUCCKOe MeCTO TOUYeK liepeceueHus NPaMblX, NPOXOATUINX
uepes Touk# Ay u Ay M OICEKAIOUINX HA OCH OPAWHAT OTPE3KH,
npousBelieHne KOTOPHX pasHo b3,
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318%, OTpesoK NOCTOSHHOH MJIMHE CKOJB3UT CBOHMH KOH-
payy# TO ABYM B3aHMHO NepretpdkynapHeiM npsmbim. Touxka M
geidT STOT OTDEe3OK Ha./iBa OTpesKa, AuMHbl KOTOpHX a u b.
tlaliru Juiiaio, ONHCHIBaeMyo TOuKoi M npu ABmKeHuum OTpesKa.

319. [ana oxpyxiocrs x2-4y2=0a2 Bo urto o6parutca 5Ta
OKPY'KHOCTDL, €CJid, He Melas abCiucC ee TOuCK, yMeubLIMTh HMX
opauiiaThl 8 R pas?

320. IlaHul 1se OKPYXKHOCTH C ileHIpOM B Hauane KoopauHat O
w paguycaM# o v b, npuuem a > b. Boxpyr Touxkn O Bpamaercs
Ayd, TIEPeceKalonil 9TH OKPYXKHOCTH COOTBETCTBEUHO B TOUYKAX
A u B.Yepes Touku A u B nposoJiICT NpAMbE, NepneHIuKy-
ngpiivie  COOTBEICTBCHNO K ociM Ox u Oy u nepecexaouinecs
g touke M. Haite namumo, onuceiBaeMywo toukod M npm Bpa-
nieHuy  Jayua.

321%, Jlann ase touknm F, u F, Ha paccrosHum 2¢ Ipyr OT
apyra. Halirm reomeTpnueckoe Mecro touex, aGcomoTHas Beau-
uutia PasHOCTH PAaCCTOAHUE KOTOPHX 10 Touek Fy m Fy pasna 2a
Ip yCJIOBHM, 4TO ¢ > a.

322%, Jlaunl Touxa F, npavasn d U TNOJOKHUTENbHOE 4HUC/IO
e==1. Haitn reoverpuueckoe MeCTO ToOueK, OTHOIUEHuWe pac-
croguuil KOTOPHX oOT Touk# F K paccrosHmio po npamoh d
pasHo e.

323%, Hallth reoMerpHuccKoe MeCTo TOUeK, PAaBHOYIaJIeHHHKIX
or Touku F uw npavod d, orcrosiucH or troukn F ma pac-
crosuue p. :

324, Jdami nse toukH, Ay=(—a, 0), Ay=(a, 0), Haiitn
FeoMeTpryecKoe MeCTO TOUEK MepeceueHust MPSMBIX, OTCeKaoUluX
Ha oCH opamlaT OTPE3KH, NPOM3BENEHHE KOTOpPbIX paBHO —b2

* * *

325. Bokpyr touxu O Bpauwiaercs Jyu ¢ ToCTOsHOM yTI0BOH#
Ckopocthio . [To atoMmy myuy asmxercs Touka M ¢ noctosiHo#
Ckopocruio v. Coctasuth ypasHeume AMHAK, ONHCHIBAEMOH TOY-
Kol M, NOJMAPHBIX KOOpAKilaTaxX, €CJ¥ B HavyaJbHLIH MoMent
ABUKCHNA Ny COBNagaeT C IIOJOMHTENLHNM HailpaBieHneM OcH
abcunce, a touka M — c Hayanom koopamsar O.

326%, lanu ase roukm F; m F, Wa paccrosumm 2¢ Apyr
OT npyra. Hailtm ypanneHme rcomeTprueckoro Mecta TOYeK, mpo-
M3BeleHne paccTosunil KotopHx no Touwek F, m F, paBHO c?
P¥hMvag 3a nauano Koopammar cepenuHy otpeska FF, a3a ocb

adcunce upamyro FoF, llepeiitn Kk COOTBETCTBYIOUIEN CHCTeMe
NOMAPHBIX KOOPAKHAT.
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327. B npaMoyroapiiblx TPEyrobliikax, o0pa3oBaHibiX OCsSMH.
KOOPIMHAT B HEPECEKAUIUMI HX NDAMBIMA, JeXaulnx B uepuoﬂ‘
U Tperbefi YeTBEPTAX W MMCIOLIMX OAMY B Ty e iiomans s >0,
ONYCKAKTCst HepreuAdKyaapsl W3 Hadana KoopaHHAT Ha CHIOTe-:
Hy3y. tlaiTu reomerpuuecxoe mecto ocuoBanufl STHX IeprneHan-
KYASPOB.

328%, I1a okpywHOCTH paguyca @ H3siTBl [ABe HHaMeTPanbilo
nporusononoxine Toukn O 1 K n B Touke K K OKPYHKHOCTH
nposefieda KacatesnpHad. Bokpyr touks O Bpamaercs ayd, nepe-
CeKauui OKPYKIIOCTh B KAcaTeAbHYK) COOTBETCTBEIHO B TOUKaX
A un B. Ha stom ayue or touxkn O ork/aagsisaerca oTpesox OM =
== AB. Hauncare ypasjnenne Juuuy, oiucrbaeMoil toukodt M npu
BpallieHHA JAyua, B MOJAPHLIX A NPAMOYTrO/IbHHX KOODAHHATAX,
aprHEMan 3a Hauwago xoopauuar Touky O, a 3a NoJoXKHTenbHOE
nanpapienue ocn Ox Hanpasaettwe OK.

329%, Jlanm Touka O n npamas / na pacctosaunu ¢ ot touku O.
Boxpyr Ttoukm O Bpaumaercs ayu. Ilycre npsmas, cogepxamas
STOT Nyu, NepecekaeT npsaMywo / B nepemenno# touxe B. Ha nps-
Mot OB or Touyxn B B HalpaBieHHW Ayya OTK/3AbIBAETCA OTpe-
30Kk BM, ]BM‘zb. Hatitn ypasneHue /AuHnM, OIHCHIBaEMOR TOU-
Kot M upu Bpauenuu ayua, B 0606LICHHbX NONIDHHIX K NPAMO-
yroapiplX KOOpAMHATaX, NMpHHMMAsd 3a [1a4aJ0 KOODAHHAT TOY-
Ky O, a 3a nosoxuresbiioe Hanpassenue ocu Ox ayu OA, rue
A — ocnoBanne nepnenaukyaspa uz toukn O Ha npamyio /.

330*. Ha okpywHOCTH B34TH aBe AMaMeTPajbHO HPOTHBO-
noaoxHeie Toukn O u A, npivem |OA|=a. Bokpyr touku O
Bpautaercs ayu. [Tycre B — nepemeniias Touka nepeceyenns npamoH,
coflepxauiet aTor /Ay4, ¢ OKpYyxiiocteio. Ha npamo#t OB or ToO-
yky B B HanpaB/enun Jyua oTKAanbiBacrcs orpesok BM nauun b.
Hanucats B 06O0LIEHIILIX HOAADILIX B NMPAMOYTOJBHBIX KOODAH-
HaTax ypapHende JHHUH, ONHUCHIBACMOH TOuKOH M npm BpanieHun
ny4a, HPHHAMAs 33 Hayaji0 Koopmauat touky O u 3a rnonowu-
Te/IbHOE HaupaBnelme ocn Ox uanpasnense OA.

331. Haiitn reomeTpudecKoe MecTo OCHOBAHEH NEpHEHAHKY-
A9POB, ONYHIEHHBIX M3 HENOABMKHON TOUKHM Ha KacaTedbHbie'
K OKPYXHOCTH.

332%, [lana OKPYXHOCTb pajuyca a ¥ Ha Heli aBe AHaMer-
pasibHo npotusononoxuse 1oukn O u A, Bokpyr toukn O Bpa-
uiaerca ayu. ITycte npsimas, coiepiaiias 3TOT Jyd, HepecekaeT
OKDYXHOCTb B nepemerinodt Touke B. Ha 9164 npaso# or touxku B
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5 HANpaBJelRK Jyua OTKAa/AbiBacTCsA OTPe3ok BM, pasiumnid nna-
verpy OKpyxuocrn. Hanucare B 0000HIEHHBIX NOJSPHBIX H 1PS-
yOyrOAbHBIX KOOPAMHATAX ypaBHEHWE JIHHWM, ONAChiBaeMOH TOy-
1;051 M upy BpaulGHHWHM Jyud, NPHHUMAas 32 {1aud/l0 KOOPJMHAT

touxy O, a 3a mojoxutenbHoe Hanpasaenne ocu Ox nyd OA.

333*. [lana rouxka O u upamas /. Ilycte A — ocnosanue nep-
neljMKyspa, onyienHoro m3 rtoukn O Ha npasyio /, npuuem
iOA l=a. Bokpyr Touxkn O Bpaulaercd JAy4 u Ha npamMoH, coxep-
waliel 3TOT Jyd, oT Toukn B ee nepeceuenns ¢ npsiMoit / oTKmda-

awisaercs orpesok BM==AB, npuuem touka M Gepercs na npo-
poaxenun otpeaka OB 3a TouKy B H/as Bcex NOAOXeHHH myua

jo oany cropouy of OA n ua otpeske OB nja BCeX nonoxe-
nuii iyua no apyrywo cropouy or OA. Hanucate ypaBuenne nnHun,
onncoiaeMol Touko#t M npm Bpaulenus ayuya, B OGOOLIEHIIBIX
HOAAPHHX U NPAMOYrOJbHBIX KOODIMHATAX, NDUHUMAs 32 HAYaJI0
xoopanHat Touky O, a 3a nojoxure/biioe Hanpasiehue ocn Ox
ayy OA.

334, OTpesoK NOCTOSIHHOH HAMHBI 24 CKOJNL3UT CBOUMH KOH-
1LaMH HO JBYM B3aHMHO NepIeAnKy AIpHuM npavuM. Hatta smunio,
OHNCHIBAEMYIO HDH 9TOM NBHMXEHHH OTPE3Ka OCHOBAHHEM nepneti-
ABKYJIAPa, OHYLICHHOrO U3 TOUKH NepeceueHns NPAMbBIX Ha OTPE3OK
(8 o0oGulenltbiX [OMIPHBIX B NPAMOYIOJbHbIX KOODAUHATAX).

E A N 4

336%, Tana okpyxHocTh ¢ uenrpom O M paguycoMm a u nIBe
neprnenaukyaspusie npamsie Ox u Oy. Ilo okpyxuoctn nepeme-
HIAeTCH TOUKAa A m M3 Hee OnyCKawIcs neprneHauKkyasps AB
Ha Ox, AC wa Oy m AM wa BC. Hamucath napamerpuueckue
YPasuenns jmuuump, onucHiBaeMoit TOuko# M rpm nepemeulenun
TOUKU A 1o OKpYKHOCTH, NpHiEMag 3a fapamerp yroa f, o6pa-

syesuift syuom OA ¢ oceio Ox. Harmcarh ypasuenue 3ToM
AMINA B IEKapTOBBIX KOOPAMHATAX.

336. Ha oxpyxHOCT] B3ATH JBE AHAMETPAILHO IIPOTUBOMOJION-
Hole Toukn O n K u B Touke K K OKPYXHOCTH POBEJAeHA KacaTe/ib-
Had. Bokpyr toukn O Bpamiaercs nyu, nepeceKkaiommi OKpyKHOCTb
" KacatespHylo COOTBETCTBENHO B Toukax A u B. Yepes Touky A
DoBCnena npamas, uapaasenbHas KacaTeabHOH, a uepes TOUKY
13~rrpﬂman, napaniensHas amamerpy OK. Hanucare napamerpu-
UCCKMe ypasiieHns aAunuu, ounchisaeMod TOuKOH M mepeceuenns
JINX npavMpiX, HpuHEMas 3a pavano koopaumHaT Touky O, 3a
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1010 uTeALHOE HanpaBaenue ock Ox Hanpasaeune OK u 3a nmapa-

MeTp yroa @, o6pasyemsift aysom OA ¢ aysom OK. Hanucats
NIOAYYEHHOR ypaBlieline B JEKaPTOBBIX KOODAMHATAX.

337%, 1lo ocm Ox G6e3 CKO/AbXKEHHS KaTHUTCH OKPYKHOCTB
pannyca a. CoCraBHTh NapaMerprucCKue YPaBHEHHA JAHIKH, OMH-
chiBaeMo# TOH TOukO# M KaTAMEHCAd OKPYXKHOCTH, KOTOpas
B 11a4a’ibiibil MOMEHT HaXO[MJiaCh B Hauaje KOODJMHAT, NpuHU-
Mas 3a npapameTp ¢ yroa oT pammyca CM OKPY¥KHOCTH, HAYILEro
B TOuKy M, g0 panuyca CA, waywero s Toyky A Kacaums.

338#%, Kpyr papmyca r Katutca mo xpyry paguyca R, ocra-
Bascb BHe ero. Hadtu napamerpuueckue ypaBHelind JHHAH, ONH-
ChiBaeMOHl TOUKOM KaTsaulerocst Kpyra, npHiMas 3a Hauaxo Koop-
JUnAT LEHTD HenoJBUMHOIO KDYyra, a 3a napamerp yroa t Mexay
HO/JIOKUTeABIIBIM 1iallPpaBIeHHeM OCH abCUHCC B PaAuyCoM Henon-
BHXKIOIO KDyra, HAyIIHM B TOUKy KacaHus oGOMX KPYroB.
B HauanpHOM HOMOXEHHH TOUKA KACAHUS KDYroB JEXHT HAa OCH
abcuuce.

339#%, Kpyr pammyca r xaTuTcs NoO Kpyry paamyca R, ocTa-
BasiChb BUYTpH Hero. Hanncate napamerpuyeckue ypasieHus AHHAH,
onuCHBaeMOH TOUKOH KaTsilerocsd Kpyra. Bu6op cucremb kKoop-
IuHaT # ofo3HaueHu#l TAKOH Ke, Kak u B Npeamaymiedl sagaue.

340. ITokasars, 4TO:

1) npu R=4r rapounxnonga obpaulaeTcs B acTPOHAY;

2) npr R=2r runounkjonna o6paiiaerca B AnaMeIp Herom-
BHXKIIOrO Kpyra.

3) upy R=r smiuukionaa o6paulaeTcs B Kapauouuy.

341%, Tlo oxpyxHocTH X2 y2=="r2? KaTHTCs NPAMas, HAYAIb-
ioe noaoxenne KOTOpoH x=r. lanucate napaMerpuueckue
ypasiieHns JUHHH, ONUCHIBaEMOR Touxko# M Katgulefics npamod,
npuHEMas 3a napametp yroa £, o6pasyembit ¢ ocko Ox panm-
yCOM, MAYHIUM B TOUKY Kacanus. B irauaibHbil MOMEHT HBHKEHHS
tTouxka sanumaer noJjoxenue (r, 0).

§ 2. YpaBneHusa nosepxHocTeil u guuunit B mpocTpaHcTBE

Bo Bcex aagauax 3TOro naparpagha cucrema KOOPAMHAT mpen-
fo/araeTcs npaMoyroasiiof.

342. Hanucare ypasueHus: 1) mnockocre# koopamuar Oyz,
Ozx, Oxy, 2) niockocTell, npoxoasuux uepes Touky (@, b, )
W napannenbiibix naockocTam koopaunar Oyz, Ozx, Oxy; 3) naoc-
KOCTe#l, Ae/ilidX MOMONaM ABYTPaHHHE YIJH MEXLY KOOpAHHAT-
ueiMu naockoctamu Oxz n Oyz.
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343. Hanwucate ypaBHeHue [JOCKOCTH, 3iiad IJAWHY P nep-
nelauKyaapa, ofyLIeHHOro Ha 3Ty INIOCKOCTb M3 Hayaja KOOpHH-
gat, @ yraoi o, B, y 3roro neprAeHIAKyAgpa C OCHIMH KOODJIHHAT.

344. Hanucate ypaBHeHHe {OBEPXUOCTH wapa pagmyca R:
1) ¢ UEHTPOM B Hauale Koopamuar; 2) C LUEHTPOM B TOuKe
(@, b €)

346. Hamucare ypassenue xpyrioro HuAMHAPA papuyca r,
ochb KOTOporo coemamaer ¢ ockio Ocz.

346. CocraBuTb ypasHeHme KDYIJOro Koiyca, OCHOBaHHeM
KOTOPOro CAYXHT OKPYWHOCTh Xx2-4-y2=r% 2z==0, a Bepumiia
naxoaurca B touke (0, 0, h).

347. Hanucate ypaBiienfie KpYraoro Kotiyca, Bepiunia KoTo-
poro HAaxXOAMTCA B HAauade KOOPAHMIAT, OCh coBnanaer ¢ ocvo Oz,
a ofpasywuiasd coCTaBjgeT C OCbIO yroa .

348. Hauucarb ypaBiienne mnoBepxilOCTH, NOJydaoUleHcs npu
BpameHny npsamodd y==kx--b, z=0 soxkpyr ocu Ox.

349. Hanucath ypaBheHue NOBepPXHOCTH, NOJAyvawmouletics npu
Bpamennn napa6oss z=ax? y=0 Bokpyr ee ocn.

3560¢ Hanucatb ypasHeuve noBepxXHOCTH, nojyuarouietics npu

2 2
BpaHIEHH!  3/LIHIICA 2-2 —I-%’Z =1(@>b), z==0:
1y Bokpyr ero Goablo# ocu, 2) BOKPYr ero Mmajodl ocu.
3561, Hanucarb ypasiieiine 10BepxiioCTH, Nojyvamoiuehcs npu

2 2
BpadicAuy  ruIepGo/ab %—2%: 1, z=0: 1) Bokpyr ee nei-

CTBUTE/NLHOU oOCH, 2) BOKDYT ee MuuMOH ocH.

352, Hanucars ypaBHenwe noBepxHOCTH, Mo/yuaroulelcd npu
Bpauienuyn napadonbl y*=2px, 2==0 Bokpyr ee ocnm.

353%, Hanucarb ypaBHelive NOBEPXRHOCTH, NOJYYAOWENHCA HPH
BPaulenun oxpyxuocte (x —a)?+22=b% a>b>0, Boxpyr
ocn Oz,

354%, Hanucars ypaBHEHue noBepxioCTH, NOJyUalOWEeNcs npu
Bpamienny aunuu ¥ = f(x), 2=0 Bokpyr ocn Ox.

356%, llanmucats ypaBHeHue NOBEPXHOCTH, MOJyvalOHIeHCT npn
Bpawmennu aunmm F (x, ¥)=0 Bokpyr ocn Ox.

356%. Hauucarb ypaBHeHue nOBEDPXHOCTH, NOAYYAINEHCS NP
Bpaulenun npamod x==q, 2=4ky Bokpyr ocu Oz.

357*, Hanucartb ypasueime noBepxiocTy, HOAydaouencs npu
BPaweuun aminu x=f(2), y=g(2) sokpyr ocu Oz.

358, Ilycte M= (x, ¥, z) — nponsBoAbliai TOUKA Chepl
X242 22 p% M —€e npoekuns Ha maockocts  Oxy.
Haﬂucarb llapamMeTpuyeckie ypaBHeHid cq_)epbr, npuHHMas  3a
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napaverpet yroa1 u Jayua OA ¢ naockocteio Oxy (wmpora)

n yroi v aysa OM' ¢ nonowuteibiibiM nanpasienneMm ocu Ox
(nosrora). '

359#, IToBepxiioCTh, MOAYYAWIIAACT TPH BPALEHAH OKPYX-
HoctH (¥ —a)®+22=p* (a>b>0), y=0 sokpyr ocu Oz,
HaspiBaeTcss TopoM. Ilycre M={(x, y, 2) — NPOH3BOJbHAT TOUKA
topa; C—ueurp OKDPYKHOCTH, MO KOTOPOH MJAOCKOCTB, MPOXO-
aguias uepes ocb Oz m Touky M, nepecexaer top; M’ — npo-
ekuna toukn M wa ngockocte Oxy; u—yroa, o6pasoBaHiibii
ayuom CM ¢ ayuom CA, mcxousiumy u3 Touku C U OIMIAKOBO

nanpasaeniby ¢ aydom OC; v—yroa ayua OC ¢ nonoxntenn-
upiv tanpasjeiineMm ocu Ox. Hanmcate nmapamerpmueckme ypas-
HEHUA TIOBEPXHOCTH TOpa, NPHHUMas 32 MapaMerpel 4HC/a i u .

360%, Ilana oxpymuocrb x2-43y2=a2 =z=0. Boxpyr ocu
Oz Bpamaercs NOJYNIOCKOCTb, HEPECEKaIoulas 3Ty OKPYXKHOCTb
B ilepeMeHHOM Touke A. B noaymiockocTH, npoxonsiiiedl uepes

ock Oz u TOuKy A, BOKpYr TOuku A Bpaiiaercs Jayu AM rax

4yTO YroJ v, o6pasyembiit J1yuoM AM ¢ NpPOLOJKEHHEM Jayta OA
3a TOUKY A OCTaeTcs BCe BpeMs BjBO€ MeHbile yrja, o6pasosaH-

noro OA ¢ nosoxutenbusiv HanpasieHnem oca Ox. B nauanbbi

MoMeut gBmxenns Hanpasjenus ayued OA u AM coemagaor
¢ noaoxurenbiibiM nanpasjiennem ocu Ox. Hanncate nmapamerpa-
yecKue ypaHeus [HOBEPXIIOCTH, ofnucbhiBaeMoi BpamariiuM Jyuom,
npuHaMan 3a rapamerpel pacctosime #4 Toukm M=(x, v, 2)
[IOBEPXHOCTH A0 TOUKH A u yroi v.

361. lenurp C oxpyxHoct# paguyca r, IIOCKOCTb KOTOPO#H
ueprienaukymapua k ocu Oz, uepemcmaerca no ocu Oz ¢ nocro-
aaHo#t ckopocteio ©. [To ato#t nogBmxion OKPYkHOCTH PaBHO-
MepHo nepemeliiaeTcs touka M rak, uro ayy CM spamaercs
C HOCTOSHHOH CKOPOCTBIO . Cocranurts napaMeTpuiecKue ypas-
Henns  JIANRKA, OnMChisacMod touxo# M, npuw ycaosmu, uTto
B HauaabHbifl MomedT asmkenns M=(r, 0, 0) (BnuroBas muuung).

362%, Hammucatb napaveTrpHueckue ypamHelins JHHAH nepece-
yenus cepr x4 y*4-z2=r? u kpyraoro uaauugpa x2--y2 —
— rx=0, Bu6upasi B KayeCTBe napamMerpa yroa ¢, oOpasyemsii
NpOeKiHel paanyca-BeKyopa OM nponssoasnoti Touku M annun
Ha mnockocts Xy € NOJONUTEAbIBIM HatipaBnenneM ocn Ox
(s Bupnaun).



FJIABA 1II
NPAMAS HA TIJIOCKOCTH

§ 1. CocraBnenue ypaBHenus NpAMOit
O PA3MUYHBLIM ee 3aKaHuAM

Anexcaugpos, 1 V, 8§ 1, 3, 4.
Mogxenos, ra. V, § 50—58.
IToctTHHKkOB 1. 3, § 1, nn. 1, 2,

363. Hanucare ypasueuune npsamoi:

1) umermouied yraoBot Kosb@uumeHnt 3 u OTcexawiled Ha
QCH OpAMHaT OTPE30K, paBHbIA 4; .

2) npoxomsamett uepes rouxy (2, 3) u umewiueit yriosot
KOs(puunent, paBHuH —J;

3) npoxoaduie#i uepe3 Touxky (3,"—2) mapaanesbHo oca Oy;
J 4) }npoxonmueﬁ yepe3 TOUKy (3, —D) mnapanjeibHO BEKTOPY
4, 24

D) npoxonsduiedt uepes nse touxu (2, 3) w (—4 ,—6)

6) orcexaroutedt Ha ocax Ox u Oy OTPe3KH, COOTBETCTBEHHO
papunie 3 1 —5. Cucrema xoopaunat adduHHad.

364. Haite yraosod Koddpduuwedntr 2 u orpeaku a u b,
orcexaemsie Ha ocix Ox u Oy npsmo#h x 42y - 1 =0. Cucrema
Koopnuxar adpdunsas.

365. CocraButh mapameTpryecKHe YPABHEHHS TpPAMOH, MPOXO-
Rauiet yepes Touky (3, —2) u napantensHolt sektopy {—2, 3}; nanu-
Carb  ofwee ypasHeHwe 3tofi npsmod. CHcrema xooppmiiat
addunnas.

366. Hanucars napametpuuecKne ypasneuns npsaMoH, 1npoxo/as-
Hiell uepes Toukm (xy, ¥1) # (g Vo). CncremMa xooppuHar
addunnan, :

367. llan rtpeyroapink ABC: A=(—2, 3), B=(4, 1), C =
== (6, —5). HanucaThb ypaBHeHme MeLMalibl 3TOFO TPEYTOABHHKA,
iiposcpenirott u3 BepwmHm A. Cucrema Koopauuar adduuHas.
. 368. Ilau tpeyroapnux ABC: A=(4, 4), B=(—6, —1),
C==(—2, —4). Hanucarp ypashenne GUCCEKTPHCH BiyTDPEHHErO
YU1a Tpeyroabuuka upn BepisHe C. CucreMa KOODAHHAT HPAMO-
Yroanuas, '



58 IJ. . hipIMAY HA FLIOCKOCTH [ 36

369. OcnoBauna pasuoGounod rpaneunn pasust 10 n 6, a
44
yrol npu OCHOBAHMK DaBel 5. ITpuunmas 3a ock aGcuvce GOJb-

e OCHOBaHHE TPamneluH, 3a HayaAo KOODAMHAT ero CepeiuHy,
a 33 NOJMOXHUTE/JbHOE HalpaB/JE€HHE OCH OPAMIAT BEKTOp, uay-
HlHd n3 cepeduHH OGOJBILEIC OCHOBAHHUS B CePEAMHY MeHbILero
OCHOBail{g, HANKUCaTh B 3TOH CUCTEME KOODIMIAT YDaBHEHHA
BCeX cTopon Tpaneumn. CHCTEMa KOODAMIAT HPSIMOYTOJbHas,

370. Yepea Touky (2, — 1) npoBecTn npsaMy, OTPe30K KOTO-
po#, 3aKk/HOUEHHBiH Mex1y OCAMH KOOpAMHAT, Aeanics Obl B
nauuoﬁ Touke nonosam. Cucrema xoopiautiat agguHHas.

V371, Hanucats _YpaBHeHue npAMOH, uapaanenbHoOR npamo#
2x-45y=0 u ofpasywulel BMecTe C OCAMH KOODIWHAT Tpe-
YFOJBHHK, UOHIaAb KOToporo paBua 5. Cucrema KoopauHar
[PAMOYroblan.

372%, UYepes Touky M=(4, —3) nposecm npaMy0 Tax,
yToO6H [UIOHIAAb TPEYrOMbHHKA, O6PA3OBAHHOrO 3TOH npaMoH
H OCMA KOOpAMHAT, Obiia paBHa 3. Cucrema KOOPAMHAT npaMo-
yro/bHas.

373. Bepwmna D napannesorpamva ABCD coenunena ¢ Tou-
ko K, aexaimed Ha cropoiie BC u pensmedt orpesok BC
B OTHOLUeHnu 2 : 3. BepmnuchoennHeHa € TOuKO# L cTOpOHBI CD,

neasuied orpesok [DC B oTHowedu# 3:5. B Kakom oTHOLieHHH
Touka M __TlepeceueHnst NpAMBIX DK n BL penut nanpaBieHHBE

OTpEe3KH DK u BL?

374. Ilaubt ne upsmbie y==kyx by u y=ryx b, Haitru
reoMeTpHyeckoe MeCTO Cepe/iMH OTPE3KOB, BhICEKaeMBIX NaHHBIMHU
BPSMBIMA 12 UPAMBIX, Napasaenbibix ocu opanHat. Cucrema Koop-
anuar a(p(pmmaﬂ

375%, B tpeyroabunke ABC yrab An B TIpK ero OCHOBaHHU
AB octpue u 6okoBwe ctopoust AC u BC ne paBubl Mewny
coboii. HaliT reoMerpuueckoe MeCro TOueK repeceueids ,auaro-
Hane#l nPAMOYTOJbITAKOB, BIIMCAHHBX B TPEYrOAbIMK TaK, uTo fBE
BepPLIMHb [IPAMOYrO/bHUKA J€KAT Ha OCHOBAHMH HAHHOIO Tpe-
yroibHHKa, @ ABE JAPYrHe — HAa ero GOKOBbIX CTOPOHAX.

376%. Haiitu reoMeTpuyecKoe MECTO TOueK repeceueHus nua-
rouase#t napan/ie/orpaMMOB, BIUCAIHIHIX B JAHHbIH 4eTHPexyroJb-
HHK TaK, uTO CTOPOHbl 3THX NAPA/JIENOrPaMMOB NAPAANENbHE
NHAAroHaMaM 4eTH PexyroJbHuKa.

377*. Jlaunl ypaBHEHUd IBYX CTOPOH TpeyroabHuka 2x — y =0,
Sx—y=0 u ypaBHenue 3x —y=0 oxHo#i u3 ero Memuau.
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CocTaBUTh YPaBHEHHe TPETbel CTOPOHBI TPEYTO/IbiinKa, 3Has, UTO Ha
yelt AeKAT Touka (3, 9), n HallTy KoopauHaTH ero sepiuuH. CucreMa
xoopauiat adduuuas.

378+ JHaum ypasHemna 3x—2y4+1=0, x—y|1=0
AByX CTODOH TPEYrObHUKA i ypaBHenHe 2.x — y — 1 =0 mennausi,
BHXOAAUIEH U3 BeplumiiLl, lie Aexanie Ha nepso# cropoue. Cocra~
pUTh YPABHEHHE TPETheH CTOPOHH Tpeyro/eiinka. CucreMa Koop-
auiat adpduunas.

379*%, JlaHo ypaBHeHune x — 2y--7=0 cTopousl TpeyroJb-
yuka v ypaBHeus x4y —3==0, 2x4y—11=0 wmennan,
BRIXOAAILAX M3 BEPLIMH TPEyrOAbiiNKa, JeXaulx Ha AalHOH
npavolt. COCTaBUTh YPaBHEHHs aBYX APYrHX CTOPOH TPEYroJb-
mika. Crctema KoopnnHaLaQ)Q)nleaﬂ.

380*. Cropousi BC, CA n AB tpeyromshnka ABC paspe-
aeusl toukamu P, Q, R B OTHOmIEHHAX

BP _ A, g?.—: iR ﬂ{g:v.
PC QA RB

HOycre A’, B', C' — Touku nepeceuenusn nap npsmeix BQ n CR,
CR u AP, AP u BQ.
1) Hatitu oTHOWenNe NIOILAAN OPHEHTUPOBAHHOIO TPEYI OJib-
unka A’ B'C’ Kk naouagn opUeHTHPOBAHHOrO Tpeyroabuuka ABC.
2) HYemy paBHO 3TO OTHOLIEHHE B Cay4ae A==p=v==2P

§ 2. Baaumnoe pacnoaosenue ABYX NpAMbIX
Ha MAOCKOCTH

Anekcauapos ra V, § 2
Mogeunos, ra. V, § 59.
IMTocTHukoB, 1. 3, § 1, n. 3.

Bo Bcex samauax sToro naparpada CuCTeMa KOOpAMHAT
ABJReTc adpuHHOM.

381, Ilauwm npe npambie Ax 4By 4-C=0; x=x,- af,
Y=Vy--bt. Hate ycaosus, HeoGxonuMple H HOCTATOUIbIE A5
TOro, urodn sTu npameie; 1) nepecexasncs, 2) Gbiau 1apaneblis;

) cosmnaganu.

382. Maubi ase mnpamble: x=x,+at, y=y,+bt; x =
T Ko aut, y=y,-}-byt. HaliTu ycnosus, HeOOGXOMMMBIE H 1OCTA-
104be nag TOro, uTOGH 3TH mpaMbie: 1) mepeceKannchb; 2) 6uau
Hapasnensuss; 3) cosnamanu.
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383. Onpeneants B3auMiioe PacHOJOKEHNE NAP PAMBIX:
1) 2x4-3y—1=0; 4x4-6y—7=0;

2) x:5+4t, y:——?——?t, x—_l—l—-Qt, y=7+t,
3) 3x4+9y+5=0; x=2+43f y=—*t.

384, 3uas ypanHeuus AByX CTOpOH mnapa/jenorpaMma x -—
—3y==0u2x+5y 4 6=0n onny'ns ero sepmni C=(4, —1)3
COCTaBUTh yPaBHEHHd [ABYX [APYFHX CTOPOH napanne.norpaMMa

385. Hansl Beplumtin Tpeyroasunka: A ==(—1, 2), B=(3, —1§
n C=(0, 4). Hanucate ypasiienue npsimMoH, npoxonsuie uepesy
BeplinHy A u napajjeabHodl cropore BC. 4

386. Yepes touky M=(2, 5) nposecru npamyio, pasuoyua‘
Aetityto ot touek P=(—1, 2) u Q=(5, 4).

~ 887, Haus cepeguinr My==(2, 3), My=(—1, 2) n M; =
= (4, 5) crtopoit Tpeyroabiinka. COCTaBuTh YpaBHEHHS CTOpOH.Qs

388. CocraButb ypasHeine npaMoil, Napanienbiol AByM napai-;
JIeABHBIM  TIPAMbIM x—}—y—— 1=0, x+4+y—13=0n paBHOyna-;
JEHHON OT HHX.

389. CocTaBuTh ypaBHeHHS HPSMBIX, PaBHOYNANEHHBIX ot}
tpex touek (1, 2), (3, 0), (—4, —5).

- 890. [lokasatp: g/ toro, urobw inpamas Ax -+ By +C= 0
Obisia mapajneibia npsamoit M;M,, npoxonfued uepes TOUKH-
My=(xy, ¥1) 1 My==(x3 ¥5), HLOO6XOIUMO U JOCTATOUHO, YTOGH
Ax; 4By 4+ C=Ax,+ By, +C=%0. )

391. Ilanbi ypaBueHus [BYX CTOPOH mapananenorpamma ’

x—y—1=0, x — 2y — 10="0 u Touxa nepeceyenns ero Auaro-
uaneft M==(3, —1). Hauncate ypaBHeHHs AByX ApYIHux CTOPOH *
napajijiejsorpamma.

392, Iauvi nBe cmexiHe CTOPOHBL 1apa/jenorpamma

Alx—l'—Bly—I—CI:O, A2x+32y+C2=0

¥ TOuUKa repecevenus ero nmaroHaneh M==(x, y). Hanncarw
ypaBHEHHst ABYX APYTHX €ro CTOpOil.
v 393.* CocTaButb ypaBHelins CTOPOH Napannenorpamma ABC 4
8Has, uTO ero gal otianu nepecexaiores B rtouke -M=(1, 6), 33
CTODOHBI AB, BC, CD u DA NPOXOAAT COOTBETCTBENHO qepeSr
toukn P=(3, 0), Q=(6, 6), R=(5, 9), S=(—5, 4). 3
394, [lauet ypaBuenus cropoui uapamscaorpamma ABCIES
3x4-4y—12=0 (AB), Sx— 12y —6=0 (AD) n cepezmu&’

E:(-?, 6> ctoponbi BC. Haltta ypasuenns ABYX APYrax '{‘

POH napaJnenorpamma.
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395, Ilapo ypasuenne 3x-}4y—12=0 cropoun AB ua-
paaaenorpamma ABCD, ypasunenune x -+ 12y —12=0 pnarouanu

AC n cepenuHa E=(—-2, %—5) cropoust BC. Hattn ypasuenns
cropot BC, CD u AD. :

§ 3 BaaumHoe pacnosioxenue tpex NpAMbIX
#a maockoctH. Ilyuok npamsix

AnexcaHapos, ri V, § 5.
Monenos, ri. V, § 60, 61.
MoctrHukoOB, 1. 3, § 1, n. 3.

Bo scex 3apauax »T10ro naparpagda, KpoMme ABYX MOCHAEIHHUX,
cucTeMa Koopimiat npeanosaraerca adpunHot. B 3amauax 402
u 403 cucTema Koopamsar NPEANOAaraeTcsa NPaMOYrosbHOM.

396*, Hai#tu yc/joBHs, HEOGXOAAMBIE H OOCTaTOuYlible /s
Toro, 4toGe Tpu upambie A;x+Byy-4-C;=0, A,x4Byy 4
4+ Cy=0, Agx 4 B3y - C3=0 o6pazoBriBanu TPEyroabHUK.

397#, Ha#itu ycaosua, 1€OGXONAMBE U HOCTATOUHBIE 7S
10r0, urolbt Tpr mnpambie A;x - By Cy=0, A,x -+ Byy 4
L Co==0, Agx+ Byy-+Cz=0 wumesn epuucrseinyn o6y
TOUKY.

398. Ha#ttn B3auMHOE DACNONOKEHHE TPEX HPAMBIX B KaKIOM
U3 CaelyInRX Cayuaes:

) x+294+3=0, 2x+43y+4 5=0, x— y+7=0
2) 20645y —4=0, Tx4+ y—20=0, 3x+ 2y—8=0.
3) x— y—2=0, 3x45y+4+4=0, 6x— 6y 1=0;
4) 2x4+3y—1=0, 4x+6p+5=0, 10x 4 15y —7=0.

399%, OkpyxHocTb, BunCaHiias B tpeyroasiuk ABC, Kacaercs
€ro cropon BC, CA u AB coorsercreeHHO B TouKax P, Q u R.
Hlokasat,, uro npamsie AP, BQ u CR npoxomar uepes ommy
TOUKY.

400%. Cropous BC, CA, AB tpeyroasunxka ABC pasiencs
Toukamu P, Q, R B OrnoOllennsx:

BE o oy, AR
PC QA RB
Mpu kakux neo6XomuMHX U AOCTATOHHX yCa0BUSX:
1y npsvwe AP, BQ u CR IPOXOJST uepe3 OZHY TOuKY;
2) npavwie AP, BQ u CR l1apajienbHEL,
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401%, CTopoHH TPeyroAbHHKa 3aHaHBl ypaBHeHuaMu A;x -
+ Biy+C1=0, Apx+Byy+Co=0, Ayx B3y +C3=14
HanwcaTe ypaBHEHMe €O MeJMaHbl, NPOBEJEHHOH ¥3 TOUKU I
peceveHud nepBod U BTOPOH CTOPOH.

402%, Ctopous TpeyroannKa 3ajanbl ypasuennamMm Ajx £
+ By +Ci=0, Apx+4Byy+Co=0, Ayx+B3y4Cy=(
CocTaBATh ypaBHEHHE BLICOTH TPEYrO/NbHHMKA, ONYINENHOH ug
TOUKY TEepeceueHus NepBhX ABYX CTOPOH Ha TPETLIO €T0 CTOPOHYA

403*. Cropous TpeyrosbHuKa 3agannt ypasHeHusuu Agx -5
+ By +Ci=0, Apx+4Byy+4Cy=0, Asx+Bzy+Cy=0
Hauuncare ypaBHeHHs OMCCEKTPHC BHYTPEIHEro YrAa TPEeYroNbHyuKE
06pa3oBaHHOro NePsod U BTOPOH NPAMBIMH. N

§ 4. PacnonoikeHne TOYEK OTHOCHTeJNbHO RpPAMOi

Anexcaunagpos, rt V, §6.
Mopgenos, ri V, § 62.
[MocTtHHKOB, 1. 3, § 1, n

Bo Bcex 3apauax 3Toro naparpacda cucreMa KoopamHar npeng
nosaraercs adguHHOM.
404, Nanwt nBe npambe 2x 43y —5=0, x—y—1=
n nate toyek P=(3,1), Q=(2, 2), R=(—2, 1), S=(1, —1)d
T=(4, 0). O6oanauas uepesa AMB 10T 13 UeTHpPEX yrios, obpa-
30BaHHBHIX HaHHBIMH TPSMBIMH, B KOTOPOM JexuT TOuKa P,
a vepes CMD —yron, eMy BepTHKaJbHbIl, YCTaHOBHTh, B KaKWX,
Yrnax Nexar OCTanblbie YeThPe TOUKM. i
405. Jise napaaxennible mpsMble 2x —3y-46=0 u 2% —
— 3y —7=0 pensr naockocTs Ha Tpu oBaacTu: nonocy, 3aKAw0-,
YEHNYI0 MeXIY STHMY NPAMBMY, # K8 06Aacty BHe 5TOH MONOCH!
Yeranosutb, KakuMm 00gacTaM npuHamaexar touxku A==(2, 1),
B=(3, 2), C=(1, 1), D=(2, 8), E=(7, 1), F=(—4, 6).
406. Jlaun pBe Toukn A=(—3, 1) u B=(5, 4) n npﬂmaﬁj
—2y—|—l_.0 YcTanosuTh, nepecekaeT Ay AaHhas npavas OT-

pesoxK AB win ero uposo/iKeine sa TOuky A uam 3a TOUKY B
407*, Jlans pse Toukn My=(xy, ¥1), Mg=(Xs, Vs) u Nps-
mas Ax+ By-+C=0, npuyem Ax,+ By, +C % Ax,-+ By, -+
+ C 0. B xaKOM OTHOMIEHNN TOUKA MepeceyeHnust KaHHOH nps-
MO# ¢ npamoit MyM, nenwr manpaBnennni orpesok MyMs?
408. Nanu uetwpe Touxkn: A=(5, 3), B=(l, 2), C=(3, O)
D=(2, 4). ¥cranosurs, npunasaekut Jm rvouka M nepeceyeHnsy
npamnix AB m CD orvpeskam AB w CD wan nx 1POROIKEHAS
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409%, Ilpm xakoM 1HeoOXOAMMOM H AOCTATOUNOM YCHOBHM
rouka (Xg Yo) JEKMT MeWHKY HBYMs NapajJieNbHBIMU TPAMBIMH
Ax+By+C=0, Ax+By+4 D=0?

410, Haust 1pn npamsle: Ax - By+C=0, Ax4 By -+
4+ D=0, Ax+4By+4E=0. Hailitu ycrosne, neo6xomumoe
W JOCTATOYHOE mAs TOro, uroGnl BTOpas NpsMad Jekana B 10-
jgoce, 06pasoBaHHOH NepBOH W TPeTbeld NPIMBIMU.

411%, Jau rtpeyroisunk ABC: A==(3, 1), B=(—2, 4),
C=(1, 0) u npamaa x —7y+5=0. Ycranosurs, nepecexaer
JH UPAMas CTOPOHB TPEYTrOJbHKKE WAM HX MPOLONKEHUA.

412%, Cropoun Tpeyroaphuka ABC 3anaHbl ypasHEHHSMH
Qx—y+2=0 (AB), x+y—4=0 (BC), 2x+4y=0 (CA).
Oupegeanrs nonoxedne rtovek M=(3, 1), N=(7, —6b),
P = (3, 2) OTHOCHTEIbHO HAHNOrO TPEYroJbHUKA.

413#*, Hatitu ycsnosus, HeoOXOOMMBIE W [JOCTAaTOYHBIE M
toro, urobs Touka (Xg, Vo) Nexana BHYTDH TPEYrONbHHKA,
obpaszosannoro mnpambiMu  Ajx By v+ Ci=0, Ayx-4 Byy -+
-+ Co=0, Agx+ Byy+Cs=0.

414%*, Jlanbn nepecekaiomuecs npamwe A;x + B,y 4+ C =0,
Ayx - By y 4+ Co=0n touka My==(xy, Vo), HE NPHHALIEKALAN
UM OJHOH M3 HaHHBIX NpsiMbiX. FlaiTy HanpaBaenus cropon TOro
3 4CTHIPEX Yra0B, OOpPa30BaHHbIX LaHHBIMK HPSMBIMH, B KOTOPOM
JACKHT JaHHas Touka M.

415*%, CTopoHM TPEyrojnLHuKa ABC 3afaHbl YPaBHEHUAMH
3x—y+4=0 (AB), 2x—y -+ 1=0 (BC), x —2y=0 (CA).
Oupegeants nonoweune npsmol 2x —y -+ 3=0 oriocurensHo
TAUHOT'O TPEYT ONbHUKA.

§ 5. Ycaosne nepneHAMKYJASPHOCTH ABYX DPAMBIX

Anexkcanpgpos, r. V, §7, 9.
Moaenos, ra. V, §§ 65, 66,
Mocrtunkos, o1 3, § I, n. 5.

Bo Bcex samauax sToro naparpada cucreMa KOOpPKHMHAT $iB-
TACTCH 1PAMOYrONLHOM.
416. Ilaun BCpuiMHH Tpeyroasinka A=(4, 6), B=(—4, 0)

1 C==(—1, —4). Coctasurb ypasHeHME BHCOTH, ONYULEHHOH
i sepwunet A Ha cTopony BC.
417. Nanw ‘nBe BepmwHmM  Tpeyroashuka A=(—6, 2),

I
375 (2, —2) n rouka H==(1, 2) nepeceuchuni ero BHCOT. Bh-
icaur, koopamnarhl yperbed Bepuunn C.
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418, Jlann! mBe CTOpOHBI TPEYroOJbHUKA
x-+43y—~1=0, 3x-+5y~—6=0 ;
1

¥ Touka nepecevenus ero sbicot (0, 0). Ha#itu tpersio CTOPOHY
TPEYroOAbHAKa,

v 419, 3uan Bepunny A==(3, —4) rpeyroasunxa ABC n ypas-
HeHms OBYX ero Beicor 7x—2y—1=0 n 2x—7y—6=0,7
Hanucath ypashenue croponn BC.

420. B rpeyrommunke ABC usecTHb: cropoHa AB, sagai- |
nas ypasuenmeMm 4x -y — 12=0, Bucora BH, 3agannas ypas- |
HeHueM dx — 4y — 15=0, n Bucora AH, samanHad ypaBHEHHEM ,
2x 42y — 9=0. Hatitu sepunuy C 310ro TpeyroirHuKa.

W 421. Haittn ofumylo sepmuny M ABYX DaBHOGEIPEHHBIX
tpeyronsinkos AMB u CMD, 8uas KoHUB HX OCHOBaHUH !
A=(0, 0), B=(@, 1), C=(—2, 1), D=1, 1). ’
422, Hano ypasuenne CTOPOHBl UPSMOYroabHuka 2.x - 3y —
—6=0 un rToyka nepeceuenus ero puaronanei (5, 7). Haou-
Carhb ypaBHEHWd OCTaNbHBIX CTOPOH IlpHMOyl‘OJIbHHKa, sHasl,
4TO_QUHAa W3 HMX MPOXomuT 4Yepes Touky (—2, 1) !

423. Haitru npoekumio toukn (—DH, 6). Ha npﬂmymé
Tx — 13y — 106 =0. '

424, Ha#ru touky, cumMerpuunyio touxe M=(—2, 9) ¢ j
HocuTepto npaMoit 2x — 3y -+ 18==0.

425, Hanucare ypasBHeHuSi CTOPOHM TDEyroOJbllUKa, 3Has onHy
u3 ero sepuun (1, 7) u ypaBuenns 2x 3y — 10=0, x —2y 4
+ 3=0 . nepneHanKYNIPOB, BOCCTaBACHHHX B cepemauHax cro
POH, BHIXOAAUINX W3 ITOH BEPUIVHLL

426*, Hanucars ypaBHeHus NPAMBIX, HPOXOISIINX coomov)
crBenHo uepes Touku (15, 10) wu (10, B), 3uad, urto np;ma
x+2y=0 pgenur nmnononaMm yvasl, oGpa3yeMHe HCKOMBIM
NnpsSMhMn.

427%, Bepuimia TpeyronbHAKa HaXopdHTCd B TOuKe (—2, 9)
a fuccekTpucaMu HABYX €ro yriaos cjiyxkar mpambie 2x — 3y -H
+ 18=0, y+2=0. Hanucarb ypasHeHue CTOPOHW TpPEYro0Jb
HMK3, TPOTHBOAEXKAUIEH ZaHHOH BepuinHe. ;ﬁ

- —

W428#*, Hanuncars ypasuenuns ctopoH pasHoGeapeHHOM Tparely
3Hag cepenmubl ee ocHomanmit (1, 1), (2, 8) n TOYKHU 4, —3
(—15, 14) Ha ee GOKOBHX CIODOHAX.

V429%, JlaHo ypaBHeHne cropousl pomba X 4-3y—8=
M ypaBHenue ero puaronany 2x-ky--4=0. Hanucars ypai

HElMsi OCTaJbHKX CTopon pomGa, 3uas, uro rouka (—9, —
J€XUT Ha CTOPOHe, MAPaNJICNLHOR HaHHOH.
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§ 6. Yranl MekAy ABYMsi NPAMbIMH. YTOJa OT OXHO#
npAMo#l mo Apyroi

AJsexcangpos, ria V, §9.
Mogenos, rn V, § 65, 66.
INNocruukos, rm. 3, § 1, m. 5.

Bo sBcex sagauax 3rtoro maparpada cHCTEMa KOOpAMHAT
npeano/araercsi nPIMoyroJbHoH.

430%, [lokasath: eciid Tpy NpAMBle, 00pasyioluue Tpeyrotb-
HUK, 3aHyMepoBaiu, umciamu 1, 2, 3, 1o Tpa yraa—yroa ot
nepeol mpsaMoit 10 BTOPOH, yroJst OoT BTOpo# npaMoil 40 Tpernel
¥ yroa or Tperpei npamMo#i mo nepBOH—ABAAIOTCA OAHOBpEMEH-
HO /100 BHYTPEHHHUMM YrJiaMu TPeyroJbHuKa, JH00 BHELUHHMU
ero yriamu.

431%. Hafttw BuyrpeHnne yrabl TPEYroabHWKa, CTOPOHH
KOTOPOro 3afaHbi ypaBHeHWsMH 3x —y -} 6= O X —y44=0,
x+2y=0.

432, OcHoBaHveM paBHoéezlpeHHoro TPEYroJbHUKA CIYHKUT
npamMad 2x -+ 3y=0; ero BepwmHa HaXoaurca B Touke (2, 6);

: 3
TAaHr@HC yria fpn OCHOBAHum paBen — . Hamucath ypasHenus

GOKOBHIX CTOPOH TPEYroJbHUKA.

433. Bepmmua paBHOGEAPEHHOTrO TPEYrONLUWKA HAXORHTCA
B Touke (—7, 15), a cepenuua ero octioBauua 8 Touke (1, 3).
Cocrasurb yYpaBHEHH CTOPOH TPEYroO/LHVKA, 3Had, YTO TaHreHc
yrja npm OCHOBaHHu paBeH 4.

434*, OcHOBaHWeM DaBHOGEAPEHHOrO TPEyrOAbHUKA CAYXHUT
npamas 2x — 5y -+ 1=0, a GokoBo# cropoHoli — npamas 12x —
~—y—23==0. Hanucarb ypasHenve npyroi GOKOBOH CTOpPOHHI
TPEYroJIblNKA, 3Had, 4yTo OHAa npoxoaut ueped Touxy (3, 1).

435. OcHnoBauvieM paBHOGEAPEHHOTO TPEYrONBHUKA CJYKUT
npaman 2x-3y=0, a 6okosol cropoHon—iupamas 5x—12y=20
Hanucarp ypasnenne xpyroit GokoBoH CTODOHBI TPEyrONbHWKA,
3ad, 4TO OHa LPOXOAHT uepes Touky (2, 6).

436*, 3uaa ypaBHewws gBYX CTODOH TpeyroJipunka ABC:
2x 43y —6=0 (4B), x+2y—— 5=10 (AC) u BuyTpeHHR} yroa

npu Bepuinue B, paBHu# ', HanuCarh ypaBHeHWe BHICOTH, OMy-

leHHOH #3 BepuIuHBl A Ha cropouy BC. :
437*, Kounbl 0CHOBaHust paBHOGEApPEHHOro TPeyroAbHHKA
Haxogdrcs B Toukax A=(—3, 4), B=(6, —2); raurenc yraa

NpH OCHOBaHWH paBeH <. Halru xoopamuaTh BepIMHB C, aHas,

8 Il C, Monesos, A, C, [TapxoMenko
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YTO Hayano KoopamHaT M Touka C nexar no pasime CTOPOHHI
ot npsMoit AB.

438%, OcuosanueM pasnoGELPEIHOTO TPEYrOAbHUKA CHAYIKHUT
npsmas x - 2y =0, a Gokoso#t cropoHoi—npamas x —y +6=0.
Hanucars ypaBhenus: 1) mpavolt, npoxogauieii uepes TouKy nepe-
CEYEHNs ABYX MAalHBIX CTOPOH TPEYrOABHMKA NapaAieabHO TpeThelt
€ro CTOpPOHE; 2) BHICOTH, ONYIIEHHOH M3 TOUYKY NePeceyeHns [1aH-
HBIX CTOPOH Ha TPETHIO CTOPOHY TPEYroJbHMKa; 3) MeAUaHLl, Npo-
BEJEHHON 13 TOYKM TNEPeCevyeHus RalHbIX CTOPOH. ,

439*, Iannt pBe npampe: x--3y=0 n x—y48=0.
Habitn Tpernio- npaMylo Tak, yTOGbl BTOpas #3 HAHUBIX TPSMBIX
Onlna OuccexTpucoll yraa MexAy nepBofl u3 JAHIIBIX MPSAMBIX
1 ncKkoMo#l npamoil.

440%, Jlaust nBe Bepwmpbl Tpeyroibuuka ABC: A=(l, 2),
B=(3, 4 n Taureucnl BUYTPEHHWX YrJOB Mpd 3THX BepunHax

tg A =— T tg B = 5 HalTn Tpersio BEpmuIly TPEyronbHuKa,
3Has, UTO OHA JIeWHT N0 Ty Ke cropony or npamoil AB, uron
Hayano KOOpAMHAT.

441%, Jlana sepwnnHa C==(—3, 2) rpeyroasunka ABC, ran-

reuch ero Buyrpennunx yrioB tg A =--, tg B=% ¥ ypaBue-

2
Hue 2x—y—2=0 croponn AB. Cocrasurb ypasHellna OBYX
IPYT#X CTODOH TPEYroAbHUKA.

442%, 3nas ypasueHue CYOPOHb Tpeyroasinka x +7y —6=0
H YpaBHEHuy OMCCEKTpUC

X4y —2=0, x—3y—6=0,
BLIXOAAUIMX U3 KOHUOB 3TOH CTOPOHGI, HaliTw KoOpaouuaTe Bep-
LIKHB, TpoTuBoJdexawel nanio#t cropoue.

443%*, Jlaun ypasueluus cTopoll Tpeyroisiimka 3x -y —3=0,
3x44y=0 u ypasneune x —y-+5=0 GuccexTpuch ogHoro
¥3 BHyTPEHHMX YTJ0B 3T0oro tpeyroaeHuxa. CocraBuTh ypaBue-
nue TpeThell CTOPOHLL.

444%, Hausr ase Toukn A==(3, 3) m B=(0, 2). lla npamoi
x4y —4=0 nalitn Touky M, na koropo# orpesox AB Bugeu

i
"4“-

445%, Jlauul JBe MepeceKalolllnecs He B3aWMHO MepreHIuKy-
aapuuie npambie A, x -+ By 4+ Cy=0, A,x 4 B,y +Cy=0. Ilo-
Ka3arh, YTO Yron MeXAy Bexropamu my=={A;, Bi} n my =
= {Ap, B,} pasen ToMy u3 YrJOB MENAY KalNHLIMH NPAMBIMY,
BHYTPYM KOTOPOTO A€KAT TOUKH, NDHIIAAJeNKANLAE HOTY ITOCKOCTSM,

nog yrjiom
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OnNpeHeNseMblM NAHHBIMA OPSMHMH, A9 KOOPAMHAI TOYEK KOTO-
phIX NIEBHIE YACTY MAHHBIX YDaBHEHWH HMEIOT NPOTUBOMONONKHHIE
3HAKH.

446%, Hality Kocullyc TOro yrna Mewny HABYMs NPAMBIMK
x4-3y=0, 10x -2y 1-1=0, B xotopou Jexur touxa (1, I).

447%, Jlaum [gBe NepeceKaioinecs He B3anvHO NepIeHANKY -
aspuste upsmnte A x + B y4-C, =0, Ayx+B,p+Cy=0 n
TOUKa (X, Vo), HC Tpunagiexanias v oLHOH #3 ITUX NMPAMBIK.
Haffte Kocuuyc TOro yrana ¢ MEKAY HalHbIMH HPAMBIMH, B KOTO-
poM JexUT [aHilag Touxa.

448%*, Tpu npambie Ay x+B1y+Ci=0, Ayx 1+ Byy 4 Cp=0,
Agx -+ B3y +-Cy=0 obpasyor rpeyrospink. Haliti kocwuiyc
BHYTDEHIEro yrja 3TOroc TPEyronbiiuka, 06pasoBallHOrO HEPBOH
# BTOpOH HOPAMBIMH.

449%, Jlane! tpu npsavpe Ayx 4B,y +Ci=0, A,x 4+ By y +-
+ Cy==0, Agx+ Bgy -+ C3=0, npoxoasuive yepes oany TOuKY.
ITpu kakoM Heo0XoANMMOM M JOCTaTOUHOM YCJAOBHW TpeThd Hps-
Maf NPOXOAMT B OCTPOM Yrje, o6pa3oBaHHOM ABYMs IEpBHIMu?

§ 7. PaccroniHue oT TOYKM Ko npsAMOil

Anexkcaugpoesn, 1. V, § 7, 8.
Mcpenos, r1 V, § 63, 64.
Tlocruukos, i 3,§ 1, m. 5.

]

Bo Bcex samauax aroro naparpada cucreMa KOOpAuMHAT Npe-
T10J1araerca npaMoyroabHof.

450. Cocrasutb ypaBHEHMs NpPSMBIX, NAPANIENLHHIX  HPAMOH
dx 12y —1=0 u orcrosmmx or Hee Ha paccTosnue B.

ﬂ Hality paccrodnue Mexiy 1apanicibHbiMy TPAMbIM@A

12x — 16y —48=0, 3x—4y-443=0.

452, CocraBUTh ypaBHEUHs GUCCEKTPUC YraOB MeXay nps-
MbIM#
x42y=0, 2x—11y--30=0.

453, Hafirn kacatenptiie K OKpyxmuoctH ¢ uedrpom (1, 1) n
paguycoM 3, nmapaiaeipuble npaMo#t Sx — 12y =0,

454*, HanucaTb ypaBHenMs KacaTeJbHBIX K OKDPYXHOCTH
¢ uenrpom (1, 1) u panuycom 2, uposenennsix us rouku (7, —1).

456%, HailiTy oO0mue kacatedbHule K ABYM OKPYKHOCTSM,
UCHTPB KOTOPHX Haxonstca B Touxax (I, 1) m (2, 3), a pam-
¥Cbl COOTBETCTBEHIIO paBHH 2 u 4.

3
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456%, llanucath ypaBHeHus CTOPOH KBaApara, OIMMCAHHOM
okono okpyxuoctu ¢ uentpom (I, 9) u pammycom 5, snad, uty
oplia M3 ero AuaroHaned napanne’bHa npaMod x — 7y =0, :

457. OcHoBauueM paBHOGEAPEHHOTO TPEYTOAbHUKA CayXHH
npsavas x 42y--6=0, a Goxosoit cropoHoit — npaMas 2x -
+ y==0. Hanucarp ypasHenve apyro#i Goxosol cropoubl Tped
YTONbHEK4, 3Had, YTO €€ pacCIOfHME OT TOYKH MepeceueHus mand
HKX cropon pasHo }/3.

458%, Hanncarb ypasHenste OGUCCEKTPHCH TOro yriaa Mexiy
npambmMy x4+ 7y=0, x —y—4=0, BHYTPH KOTOpOro Jexu
touka (1, 1). {

459%, Jlausl gse nepecekamotmecs npsuble Ayx 4 By +-Cy =4
=0, Ayx+B,y+Cy=0 n touka (X, yp), He Tnpunannexad
mas Hu OmHO# M3 3THMX npambix, Hanucarb ypaBHeHue GHccexd
TPUCH TOTO yraa MexIy HNalHHMM NPAMBIMB, B KOTODOM JEKUY
IaHHas Toyka.

460*. Hanncatb ypasHenmst CTOpOH npﬂmoyroannKa, 3Ha
ypaBHeuus ero auaroHane#i 7x —y-4=0, x-|—y’——2=(}
M BHYTPEHNIOI0 TOuKy (3, 5) omHO# W3 ero CTOpPOH. 1

461, Jann mBe npameie 3x-F4y—2=0, 5x— 12y — 4-—0
u Touxka (1, 1). BuyTpu yraa, o6pasoBaHHOro QaHHBIMM pAMBIMH
¥ CONEPXAUIEr0 HAHHYIO TOUKY, HallTH TaKyio TOYKY, 4TOGH ee
PACCTOAHNA IO SaHHBIX NPAMBIX OblAY PaBHBI COOTBETCTBEHHO 3 @ 1.

462%, JlokasaTbh, YTO BHYTpPHM TPEYroabuHuka, 00pa30BaHHOrO
npaveiMd 7x +y—2=0, dx+45y—4=A0, 2x -2y 5=0,
CYWECTBYeT TOYK3, PaBHOYNaNeHHast OT MEPBHX ABYX NPSMBIX H OT-

V_

crosulas or Tperbedl npaMo# Ha paCCTomme

Ha#ta a1y

TOYKY.
463%. Buyrpn 1peyroabhnka ABC €o croponamn 2x -y —
—22=0 (AB), 2x —y+418=0 (CB), x—2y—6==0 (CA)
Ha#fTy TOWKy, paccTosHua Kotopol mo mpamuix AB, BC n CA

nponopunoHansist uncaam 20, 12) 15,

464%, Halttn neHTp u pamuyc OKPYKHOCTH, npoxop.ﬂmeﬂ
yepes 1otu<y (——I 3) ¥ Kacaomehica npampix  7x 4 y==0,

x—y+8=0 '

466+, Haﬂm uentp C ¥ pamuyC r Kpyra, BIIHCAHHOTO B Tpe-
YFONbHUK €O CcTOpOHaMu 3x — 4y —2==0, 4x —3y—5=0,
dx 12y 4-27=0.

466. Haura nenrp C u pzum}c r chyra, BIXCATHOTO B Tpe-
yroapnuk co cropoHaMd X-4-y-4-12==0, Tx4y=0, 7x —
—y+28=:0, .
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467%, CocrasuTh ypaBHeHnst OHCCEKTPHC BHYTPEMHMX YTJ/IOB
TPEyroAblinKa, CTOPOHB KOTOPOTO 3afaHbl yPaBHEHWAM#

3x —4y=0, 4x—3y=0, Bx412y—-10=0.
468*, Hanwucar, ypasuenue OWCCEKTPHCH HauBONbLUIETO M3
BHYTPEHHNX YrJIOB TPEYroAbHMKa CO CTOPOHAMU

3x—4y—2=0, 4x—3y—5=0. bBx-L12y4-27=0.

469*, Cocrasarb ypaBHeHHE OMCCEKTPUCH OCTPOro yria
mexay Asyma npavmmy x — 3y=0, 3x —y-15=0.

470%, Jlannl gBe nepeceKaollliecs He B3aHMHO NEPNeHmMKYy-
aspusie npamste A x + By +Cy==0, Ayx + B,y 4 C,=0. Ha-
uMCaTh ypaBHeHWE GUCCEKTPUCH OCTPOrO Yraa MEXAYy HUMH.

471%, Hanucats ypasHeHus CcropoH pomGa, 3Has TOUKy
M = (1, B) nepeceuenus ero_guarodaneit u 10 TOUKE Ha TPEX €ro
croponax: P=(3, 0) na cropose AB, Q==(6, 6) ua cropone
BC, R==(5, 9) na cropone CD.

472%*, Cocrasurh ypaBHeHus CTOPOH KBajgpara, 3Has ero
uentp (1, 6) ¥ U0 TOuKe Ha ABYX HenapanielbHbIX CTOPOHAX:
(4, 9) na cropone AB, (— 5, 4) na cropoue BC. "

473*, Hanucarhb ypaBHeHHS CTOPOH KBaApata, 8Hag MO TOUKE
Ha Kaxmol ua mux: P=(2, 1) ua cropone AB, Q=(0, 1) na
cropone BC,” R==(3, 5) na cropone CD, S=(—3, —I1) wua
cropone DA.

474%, Bepmuutbl OCTPHX YrJI0B NPAMOYTONBHBIX TPEYrOAhLHM-
KOB NEPEeMEllaloTCcs 110 ABYM MapasieNbHBIM NPAMBIM, a BEPiIMHA
NPAIMOro yraa-—mo npsMo#, K HuM neprenmvky/spuoi. Kaxyio
JAHHUIO OMACHIBAaET NPH DTOM OCHOBAllMG TNEPHEHAMKYAspa, ony-
LICHHOrO #3 BEPIIMHBI NPAMOTO yrjaa Ha ruilOTEnysy mnpaMo-
YrOALHOTO TPEyroabHuKa?

475%, Halttn reoMeTpuueCcKOe MeCTO TOUEK, CyMMa pacCro-
sHutt Kotopntx Ko kareroB CA m CB paBHOGEAPEHHOrO HPAMO-
yroabHoro tpeyroashnka ABC paBna pacCTosHMIO O €ro rumo-
TeHy3nl AB. —

476+, Jlana sepwuna (3, 5) pasunofenspennoro TpeerJle!/IKaj
ypasnenne X — 2y--12==0 ero ocuosanus v naomag, §=13
Cocraguth ypaBHEHHs OOKOBBIX CTOPOIL .

477, CropoHbl TPEYroJbHAKa 3agaHbl ypaBHEHUAMH

A+ By +Ci=0,  Ayx+ B,y+Cy=0,
As¥ + Byy+ Cy=0.

Hafitn pamHy BHICOTH TDEYro/ibHmKa, OMNYIIEHHO# HA TPETBIO
€70 CTOpOHY.
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§ 8. MeTpuueckne 3agay¥ Ha MpPAMYO
B adduHHBIX KoopaduaTax

478%, Maiitw Ttawrenc yraa o or ocn Ox mo mnpsaMon
y=rkx b, 3uan Merpuueckue KOIPPULMENTH gii, &2 Loo
Gaguca ey, e,.

479*, Hattru Ttaurenc yraa o or ocw Ox no npaMo#

AN
y=rkx+b, ecin jey|=|e, =1, ;, ex=0.
480*. Ha#rn tanrenc yria @ ot npsMod y=~x-+b,
10 NpaMOlt y=/kyx -+ by, 3n1ast MeTpuueckve KoahdUUMEHTH gy,
12, 8oz Oasuca e;, €,.
481%, Ha#itn Tamrenc yrxa @ or uapsMoll y=~x--b;
A~

10 npaMO#t y=1/ox by, ecan |e|=]|ez|=1, €, ex=0.

482*, Ha#tu HeoOGXOAUMOe ¥ NOCTATOYHOE YCJAOBUC [EpIEH-
AVKYAAPHOCTH ABYX HpsMbX Apx -+ By 4+ C==0, A, x4+ B,y
- Cy=0, anan merpuueckne KOIPPUIAEHTL giy, Liar Lo Gadnca
e, . _

483%. Hattrn neoGxoauMoe M JOCTAaTOYHOE YCJIOBHE lephcH-
OUKYJSPHOCTH HOBYX HPAMMX y=Fk; X+ by, V=rkeX -} b, ecin

AN
leyi=|ex|=1, e, e=uw.

484%*, 1) Hafirn Kocmityc, cuilyc v TaHrenc yriaa ¢ or "ups-
Mot Ayx -+ B;y+Cy=0 no upamoit Ayx -+ Byy -+ Cy=0, 3uasn
verpuuecKkie Koa(phuumentol gy, Lo K2 0asuca ey, e,

2) Kako#t Bum upuMyT 3T GOPMYJAB B caydae

P
lei|=]e|=1, e, ea=w?

485%, Hanwcars ypasrcnve NEpHENANKYAApa, OnYUICHHOro
U3 TOuKN (Xq, Vo) Ha HPAMYIO

"Ax+4 By+C=9,
ecnu .
N
le|=|es|=1, e, ea=u.
486*, 3nas Merpuueckue Kodh(UUMEHTH gij, L1 Lre Gasuca
€, €3, COCTABUTL YPaBlIEUNA CeMCHCTBA NpPAMBIX:
1) nepuneugukyaspunix kK ocu Ox;

2) nepnenaukyaspiunx x oca Oy;
3) paccvMoTpeTh UaCTHLIA cayuai:

N
191|=lez|=1, €1, e;=@.
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487%. Ha#ru paccrosuve d or touku (X Vo) A0 npsvod
Ax 4 By+C=0, suag merpuucckue kosdpduuncHTh gii, Lo
o, Dasuca €j, €.

" 488%. Hatitn paccrosume d or Touxu (Xx,, Vo) KO uphimoi

P
A+ By+C=0, cenn |ey|=|e,|=1, e}, e=o.
489*, Hatitn paccrosune d or rtoukn (2, 1) mo npamoft
10 - 86y — 37 =0, ecnn gy =4, gio=138, gar=20.
490%, 1) CocrasuTb ypaBjieHus OUCCEKTPUC YrJIOB MEXKAY
KOOPAMHATHHIMKM OCAMH, 3Hast METpuyecKue KOIDPUUMEHTH Ly,

g Sao 0asnca ey, e,

N
2) Paccmorpers uactHbit cayuah |egj=|e;|=1, e;, e;=uo.



Tr1ABA IV -
IJIOCKOCTb ¥ NIPAMAS ‘B [IPOCTPAHCTBE

§ 1. CocraBienne ypaBHeHH#l NpAMBIX M MIOCKOCTeH

Anexcangpos, ra X, § 1, mo 1, E §4.
Monenos, ra. VI, §§ 68, 69, 71—75, 77, 78, 81.
MNMocruukos, 1. 3, §2, mm. 1, 2; §3, n, L.

~491, Nana touka A=(1, 2, 3).
1) CocraBuTh ypaBilenwns IIOCKOCTEH, NPOXOAAIIAX Yepes:
TOUKY A M napanjenbubix KOOPAHHATHBIM TJIOCKOCTAM.
2) CocraBuTb ypaBHenus NpAMbiX, NPOXOAAUMX YEPES TOUKY'
A n napannenbubIX OCAM KOODAHHAT. %
3) CocraButs ypaBHeHus 0J0CKOCTeH, NPOXOAsIInX yepes
TOUKYy A U Yepes ocu KOOPAMHAT.
4) CocraButh ypaBHeHHs NPAMOH, Mpoxoadileld uepes Hayano
KOODANHAT u TOYKy A.
Cucrema Koopawuar agduHHad,
- 492, Jlana touka A=(1, 2, 3).
1) CocraBurh ypaBHEHWs NePNEHIHKY/ASPOB, ONYIIEHHHX ©3
Toukn A Ha KOOpAMHATHBE MAOCKOCTH.
2) Hanucarb ypasHeHns nEPNEHAHKYNSPOB, ONYLIEHHHX H3
TOUKH A HA OCH KOOPHMHAT:
3) HanucaTb ypaBHeHus NAOCKOCTeH, NPOXOAAILAX yepes
TOYKY A ¥ nepHeHIHKYNSPHBIX K OCAM KOOpPIHHAT.
Cucrema KOOPIMHAT NPSIMOYTOJbHAS.

493. B npocrpancree pgara npsvas % =%=5, Hatitu Ha-

MPaBAsIOIAi BEKTOD 370# npaMoi. CucreMa KoopauHat a WHHaA.
494. 1) CocraBuTh ypasueums npsmol, orcexaoue#t Ha ocsx .
Ox u Oy orpesku, COOTBETCTBEHHO paBuble 2 u 3. _° :
2) Hanucath ypaBHEHHE NNOCKOCTH, NPOXoAsmeH uyepes 3Ty
npamyio 1 napaanenshoit ocu Oz. CucreMa KogpﬂhHaT agpunnas.
495. Hanucars ypaBHEeHus npsmoi, Jexaied B NAOCKOCTH'
Oyz, napannenvhofi ocu Oy m orcexaiouweit Ha ocn Oz OTPE3OK,
pasHni 3. Cucrema xoopmuHar adduunad. -
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496. 1) Hanucars ypasneuus nJOCKOCTeH, nNPOXOAALAX
qepes ock Oz MeNAUAX T0N0AAM ABYTPAHHBIE Yriabl, 06pa3o-
pannble KoopamHaTibiMu naockoctavu Oxz u Oyz.

2) Hauncatp ypaBhHEHuS OHCCEKTDHCH yraa Mexly NOJ0KH-
reapnbMH Hanpaenenuama ocelt Ox n Oy.

CucTeMa KOOPAHHAT MPAMOYrDAbHAS.

X—% _ Y=Y _2—%
b c
WO llepeceueHns 1JI0CKocTel, napanaeasHeix ocaM Ox u Oy.
Cucrena Koopaunar adduuHas.
*o

. x_
498. Hafite oproroHaidpHbHE TMNPOEKIHA TPAMOH —_=

_ 2—2 .
=7 by" = —c—" na xoopaunuaruee naockoctu Oyz, Ozx, Oxy.

CucteMa KOOPAMHAT NPSIMOYTOJbHad.

499, Jlausl TOYKM nepeceyeHHst npsAMoil ¢ ABYMA KOOPAHHAT=
Hervm nntockocTama (0, vy, 27), (X 0, 25)..Brddcauts Koopmu-
IaThl TOYKHM nepeceucHus 3Tofl ke npaMoll ¢ Tpervelt Koopau-
uatuoil naockocrelo. CHcTema koopaunar agpguHHas.

500%, CocraBuTh ypasHeHus TNPsAMOH, Jexauiell B IIOCKOCTH
y+22=0 wu nepecexaouteii npsmbe x=1—¢, y={ z=4f
Hx=2—t y=442f z=1. Cacrema xoopaunar addunnasd.

501%, CocrasaTh ypaBHeHHs npaMol, mnpoxoxsauwefl uepes
Touky (3, —I1, —4), nepecexawouefi ocb Oy u KoJIuHeapHoH
naockoctn ¥4 22=0. Cucrema xoopanuaT addmimas.

502, Cocrasuth napamerpuyeckme ypaslienug # obulee ypas-
lleHte [J0CKOCTH, NPoxXoasulell depes Touky (2, 3, —»5) m napan-
nenbHolt BekropaMm {—3, 6, 4} u {2, —1, O} Cucrema koop-
Aunar adpuiHHas.

503. Hanmcate oGuiee ypasHenue naockoCTu 1O ee napamer-
puueckum ypasuenwsm x==2-4-3u-—4yp, y=4—v, 2=24 3u
Cucrema koopamuar apduumas. ~ o

504%, B nnockoctH, npoxogsuiel yepes TpH TOUKH A =
=(2, 1, 8), B==(2, 4, 0), C=(—3, 0, 4), Bribpana adduunas
CACTeMa Koopaunar ¢ HauanoM B Touke A M GasMCHHME BEKTO-
pavm AB w AC. Haiirm: 1) npocTpaHCTBCHHBIE KOODAWHATH
TOukn M, mmewouledl B NAOCKOCTHOH CHCTEME KOOPHMHATH i==D5,
U=3; 2) wi0CKOCTHHE KOOPAMHATEH 4 M U TOYKH NMepeceveHus
AaHHOR naockocrn ¢ ocwlo Oz, Cucrema koopauHat addunHas.

505%, B naockocta 2x 43y — 4z 12=0 smbpana adpun-
Has cucrema koopmmHar, Hayano xoropol HaxoauTca B Touke C
Tepeceuenns »TOH MAOCKOCTH € ochlo 02, 4 KOHLB 0a3uCHBIX

Kak Jau-

- 497, IlpencrasuTh NPAMYIO
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BEeKTOPOB COOTBETCTBEHHO B TOukax A u B nepeccueHus Io-;
ckoctn ¢ ocamu Ox u Oy. :

1) Haiitn upocTpancreeHHmC Koopaanarbl X, y, 2z Toukd Ej
STOH NMOCKOCTH, IJOCKOCTHLIE KOOPAAHATH KoTopoh =1, v=1]

2) Hanucath B NNIOCKOCTHOH CHCTeME KOODAMHAT yPaBHEHMsS
npsmnx AB, BC u CA. :

3) Hanucarb B NAOCKOCTHOH CHCTEME KOOpPAWHAT ypaBHeEnHe !
NpsAMOl mnepeceuetiws manHod IJIOCKOCTH € NJAOCKOCTHI0 DX - |
+ 32— 8=0. Cucrema xoopaunar apguiiias.

506. B rerpasnp, orpanuuenHH# MAOCKOCTAMM KOOPAHHAT
H 1I0CKOCTbIo 2x 43y — 52z 10=0, snucan xky6 raxk, uro
0Ha W3 €ro BEPHUHM JEKWT B llauaie KoopauHar, Tpu pebpa,
BHIXOASINNX N3 ITOH BEpIUuttbl, ManpasaeHbl 1O 0CAM KOOpau-
HaT, a BeCpHIMHE, NIPOTHUBONIOAOXKHAA HAUANy KOOpAMHAT, JEWHT ;
B mamoit maockoctu. Oupegennts mamny peGpa xyba. Cucrema’
KoopanHar npaMoyrodbHas. i

507. CocTtaButh ypasnenue INOCKOCTH, OTCeKaiouledl Ha OCAX
Ox n Oy otpesky, COOTBETCTBEHHO paBuble D u —7, u npoxo-ﬁ
agumed uepes rouxy (1, 1, 2). Cncrema xoopmunar adpuHnas.

- 508. Hanucars ypaBHeHne IITOCKOCTH, HPOXOAsuled uepes
trouky (1, 2, 3), napanneasiofi npavMoll X==y =2 u OoTCeKaoLEH |
na ocax Ox m Oy pasusle orpesxu. CucremMa xoopaumari
appurnas.

509. Haiiru o61ev rterpasmpa, oO6pa3oBaHHOIO MAOCKOCTAMHU
KOOpAMHAT ¥ NJOCKOCTBIO, Npoxoxsuielt uepe3d touky (3, 5, —7) .
¥ orcexawoulefi Ha OCAX KOOPAAHAT paBHble OTPE3KH. Cncremai
K0Opaunar NpsaMOYToabHaf.

510. CocraBnTh ypaBHEeH@de MJIOCKOCTH, [POXOASmMEH ‘leta%

!
“

ocb. Oy u pasuoyjaiennot or touek (2, 7, 3) n (—1, 1, 0)
Cucrema koopautar adpduinas.

511. Iaum Bepwmne gerpasapa: A=(2, 1, 0), B=(l, 3, 5),.
C=(6, 3, 4), D=(0, —7, 8). Haunucare ypasHeune MIOCKOCTH, §
npoxoasiuiel uepes npamyie AB u pasnoynarenno# ot sepuinH C
n D. Cncrema xoopannar adypuinias.

512%, Haunt uernipe Bepuimnnt rterpasmpa: A==(3, 5, —1),

B=(7, 5, 3), C=(9, —1, 5), D=(5, 3, —3). Hanacatp ypap-*
HEls TAO0CKOCTe#, paBlOyjajeniblx OT BCEX BepUinH rerpa-é
agpa. CucreMa Kooparnat addunias.

¥513. CocraBaTh YPaBHEHME ILIOCKOCTH, NPOXOAfNIeH uepess
upamyio x=2--3f, y=—1-6f z=4f u KoJIIUHEAPHOH
npsMoit x=-—1-42¢ y=3f z=—¢ CucreMma KOOpPIWHAT;
apduHnas. a
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v 514. CocraBuTh YypaBHEHHE nNJAOCKOCTH, NPOXOAAMIEH Yepes
rouxy (—2, 3, 0) n ucpes npamyio x=1, y=244 z2=2—1
Cucrema koopaunar adypuHHas.

A515%, Haunt Tpu upsgMble:

x=384f y=—142¢ z=44
=—243f y=—1 z2=4—4
X —~3yJ2=0,
X4y —z-+4==0
Flamucate ypasuenns npsMofi, nepecexkawmei nepssie 1Be U3
AQUIBIX  HPAMBIX ¥ napaanenasHol Tperbed npsmo#. Cucrema
koopaunar adduimas. -

~“516%, Hanucars ypasienns UpaMoH, npoxogsiueld yepes TOUKy
(1, 2, 3) u nepecexaoniel npaMbie

1N

x _y4+1 - 22 x y+2
bRt e S S R
Cucrena xoopauHar addunuas. _
517%, TIloxasarp, uro npampe x=1--2¢ y=2f, z=f
Hx==114-8f, y=06-44¢, 2=2-]-f nepecekawrcs, u Hanucarh
ypasnenus GucceKTprchl tynoro yraa mexay uumu. Cucreva
KOopanHar npaMoyroJbhasi.
» 518, Ilanucars ypaBueuust GNCCEKTPUCH TYMOrO yria Mexay

npsaMo : .
x—2y— 5=0,"
H et oproroHaiabHOR npoexuuedl Ha MIOCKOCTb
x+4y+1=0.

Cncreva koopaumar npamoyrosbhas.

519%, Yepez npsmyl 2x==y=22 npoBecTH NJOCKOCTh P
Tak, yrobm pannas npsmas Gwina GuccexTpucoil yraa, obpasye-
MOFO AnHuAMY flepeceuedns TMIOCKOCIA P € NAoCKocTaMu y == 0
B x4y=0. CucTema KOOPAHHAT UPAMOYTOIbHA.

520. CocraBarb ypaBaenas upoexina nphiMof

x—2  y—1 =z
. 3 T =2 1

U3 Toukm (1,2,1) ma mmockocts y—2z-4-4=0. Cucrema

KoOpamuar agduunas.
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521, Bepuwmna paBHOGEIPEHHOTO TPeyroAbHUKA HAXOQANTCH
B Touke {3, 4, 5); KOHUbl ero OcHosanus Jexar Ha ocsx Ox
Oy, a nnockocTb Tpeyrompiuka napannenbHa ocu Oz, Haiira
YrOA TpY BepIIMHE TPEyroJblAKa W HANWCaTb yPaBHEHUE €ro;
naockocta, CrcreMa KoopadHar npsIMOyroJblas.

522*, Hatitu reoMerpuyeckoe MeCTo 1o4eK, Aensuux B OI[HOMj
¥ TOM Xe OTHOUIEHRN OTPE3KM C KOHlaMu Ha IlByX CermnBalO-,
HUXEs NpPsIMbiX. ‘

523*, Jlokasarb, 4ro wWeCThb [IOCKOCTeH, Kammasa us KOTO:
pHX npoxomuT uepes pe6po Terpasipa ABCD wn uepes cepe-|
AVHy TPOTHBOMOAMKHOTO eMy pebpa, nepeceKaloTcs B OLHOMH
TOUKe.

S 1

§ 2. BzaumHoe pacnonoxkeHue KByX RPAMBIX,
ABYX MJIOCKOCTell, npAMO# H MJIOCKOCTH

Anexcanapos, ra X, § I, m 4; §§ 3, 6.
Monenos, ra. VI, §§ 76, 79, 80.
[Toctrukces, ra. 3, § 2, 0. 3-§3 n. 2.

Bo Bcex sagauax aroro naparpaga cucreMa KoopauHar ﬂp6ﬂ--

noaaraerca adduaHOM.
. 524, Ha#iru ycnoBus, HeoOXomumble o ﬂocraTqume ang
Toro, utobn maockocre Ax 4 By} Cz 4+ D=0: 1) 6si1a mapai-
neabHa naockoctu Oxy; 2) mepecekana naockocrs Oxy; 3) cos-
nagana ¢ naockocreio Oxy.

525, Ha#itu ycaoBus, HeoOXommmble # LOCTATOUHbIE [AAdA
TOro, yrobu naockoctTbh  Ax -+ By ---Cz 4 D=0: 1) nepecexana
ocb Oz; 2) Gnaa mapanneasHa eff; 3) npoxoanna uepes och -0z.]

526, Hatitn ycaosus, HeoOXOAMMHE M [OCTATOUHBIE [/}
TOrO, 4TOGB nNpsAMast x—‘;x.,=y—byo ~_—Z':Z°: 1) nepecexana
maockocth Oxy; 2) Ghiia napannensHa eif; 3) nexana B 3ToH
NAOCKOCTH. ;

527. Haiittn ycaoBus, HeoOXoguMmble M [JOCTATOYHHE A,
T0ro, utobn npsvas Ayx By +Ciz4-Dy=0; Ayx - Byy 4
4 Coz -+ Dy="0: 1) uepecekana mnockocts Oxy; 2) Ohinaj
napaniensua e#f; 3) newana B 3TOH nAOCKOCTH.

J

528, Haitru ycaoBms, HeOOXoJumple ¥ JOCTATOUHHE A5 TOrO,
X—X - Z2— 2

~ 1 =2 by"— — 1) cxpemnsanacr,
¢ ocbio Oz 2) nepecekana ock Oz; 3) Guaa napaanenbHa en,é
4) cosmapana ¢ ocbio Oz,

uToGh  mpsMast

@
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529. Hafita ycaoBus, neoGxoanMble # AOCTaTOUHBIE A TOrO,
yrobn npamat Ayx -+ By Ciz+ D=0, A,x - Byy - Coz +
+ D,="0: 1) cxpewnBanacp ¢ ocpio Oz; 2) nepecekana ochb Oz
3) Owlia eft napannenbHa; 4) cosnagana ¢ ocbio QOz.

530. YcranosuTh, Kakue n3 CJACAyOWAX nap nJa0CKOCTeH
nepeceKaloTCs, Napaanenbibl Uan COBNAZAIOT:

1) 2x -3y 442 —12=0, Bx—6y1=0;
2) 3x—2y—3z2+4+ 5=0, 9x-—-6y—92—5=0;
3 2x— y— z2— 3=0, 10x—58y—52—15=0;
531% Janst mBe naockoctd A;x-+B,y+4Ciz-4 D=0,
Apx 4 Byy 4 Ca2 4 Dy=0. C nomousio panros r u R Marpui
<A1 By C1> (Ai Bi G D1>
Ay By Gy A, B, C, D,

BHPA3ATb YCA0BMs, HEOOXOIWMHIE M [OCTATOUHBE [AA TOTO,
yToOM naockocTw: 1) nepecexamuch; 2) Oblan  NapanienbHbl
3) cosnagan.

532. YcraHoBuTb, Kakme u3 CAEAyIOWMAX nap [/0CKocTel
NepeceKaroTcs, Napamnienblibl U COBHANAIOT:

) x=14ul-v, x=3+42u,

y=2+u, y=2—2u- 4y,

2=34u—v; =14 u 3y
2) x=1l+tutov | x=1+4a

y=24uz, y=3u-tv,

2=34u—v =44 2u-} 2y
3) x=14u-+o, x=—142u 4w,

y:?-}—u; ' y=u-2v,

z=34u—1v | 2=1-13u.

533*, Jlanwl gBe MJIOCKOCTH CBOWMH NapaMeTphuecKHMU ypas-
HeHUs A 1:

x=xl+alu+a2rv1 x=x2+agll+d4'0,
Y=y1+buu+byv; ¥ y=y,+bsu by,
2=z ¢yt 4-¢,ov; Z=25 - c3u }-€40."

C OMOuIbI0 pauros r u R Marpun

a ay a3 o o G a3 @ X—X
by by ba by} wu |by b2 by by Ya—W1

61 G C3 04 € G &3 & 23—
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BbIPa3uTh YCJAOBHs, HeOOXOAWMBIE © JOCTATOYHBE I8 TOr
yro0bl jamtibie naockocra: 1) uepecexanuch; 2) OwiAn napand
Jenbiivl; 3) cosnamajn.

534, YcraHoBuTb B KawioM 43 CJACAYIONIAX CAyYaes, Jexut
JAf JaHHadg Tpsmas B AaHHOH INIOCKOCTH, NMapaiensHa MI0CKo
CI WIH UIEPECceKaer €e; B NMOCAeIHEM CAyYae HalTH TOUKY nepe
cevyenus npaMofl 1 NJOCKOCTH.

Tipamasn INnockocth

x—12 y—-9 z—1

N 5 =1, 3x+03y— z—2=0; .
%) x—l2—1 =¥_T3:§»’ 3x—3yd-2z2—-5=0;
Byl ot ooy depi—o,
R Rt ST T R

535%, Hama nnockocts Ax -+ By-4-Czt+ D=0 n npamas
x=xy-}at, v=y+bt, 2=2¢-}ct. Haltru ycnosus, 1neoGxo-
JAUMBIE ¥ IOCTaTOUiLe AAs Toro, 4yro6ut npsasaa: 1) nepecexana
JIANHYI0 IIOCKOCThb; 2) Oniia el mapanneabna; 3) aexasa B njo-
CKOCTH.

536%, Hdaubi nAOCKOCTH M NpsMas CBOWMH NapaMETPUYECKUMH
ypaBlennsiMu;

X = X0 - a1l 4 a3v,
Y=y +byu 4 by,
2=2y+ ciu 4 ¢,y7; {

x=xi-fagt, y=y1-+bst, z=2i-cst.

e e e

C nomompio pauroB r U R Marpau :

@ a a3 q @ G x—X%
by by b %] by by by yi—yo
6 G C3 0 G G 21—

BHIPa3nTh YCAOBUs, HEOOXOAWMBIE M [0CTarTouHpie HAs TOrO,
yroGel  Tpamas: 1) . mepecekana [aHHyl0 1AOCKOCTh; 2) Oulaa
napanienblia MAOCKOCTH; 3) Nexkana B IAOCKOCTH.

W 537. YcraHoBUTb B K@KIOM M3 CACAYIOILMX CJAYYaeB, JEKUT
N4 JlanHas npsMas B JaHHOM NJOCKOCTH, NapajjefbHa nJAOCKO-
CTR WIH nepeceKkaeT €e; B nocjaemiieM cJaydae HalTd TOUKy mepe-
CeYeHUs NpPAMOH W TIOCKOCTH.
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tlpamas IThocKocth
1) 3x-+5y—72416=0,
2x— Y+ z— 6=0;
2) 2x+3y+62—1(~)=0» Y44z 4-17=0;
x4 y4 2+ 3=0
dx43y+ z2—16=0; '

5x—2—4=0;

538%, Haua npamas:

Apx 4By +Ciz 4 Dy =0,
Asx 4 Byy +Coz 4 Dy=0

Agx -+ Byy - Cgz - D=0.
C nosompio panroB r u R marpul

Al B[ C1 Al' 31 Cl D1
Ay By G 1] Ay By G Dy

As By C Ay By Cy Dy

I IKVIOCKOCTb

BLIPa3WTh YCJOBHA, lE0OXOAMMbHIE W [JOCTaTOYHBlE 178 TOrO,
urofpl gaHHas npaMas: 1) nepecexkana ZaHHYIO NJIOCKOCTh; 2) Gblia
lapaagenplia NAOCKOCTH; 3) JAekana B NAOCKOCTH.

539. YcranosaTh, Kakue w3 CAEAyOUIMX Nap TPIMHX CKpe-
HABAIOTCA, TapanienbHbl, TepeceKaioTcs WA COBNA/LAIOT; €CJin
npavbie napaanejbHsl, TO NanucaTbh ypaBIIEHWe NJAOCKOCTH, uepes
IAX TpOoXOAsilel; eCaAd [PSAMBE NHepeceKaloTCs, TO Hanucarth
ypaBHenne coepxkaiielt ux nAOCKOCTH ¥ HalTH uxX OoOWLYI0 TOUKY.

hx=1+42¢ y=7-4 ¢ z2=3-}-4f,
x=0643f y=—1--2f z=-—24| t;}
2) x=1-42¢ y=2_72f, Z2=—1"
x=—2f y=—5-43t z=4 }
3 x=24-4f y=—64 e=—1—81
x=T7—06f, y=24.94  z=12 }
) x=149 y=24-6f  z=3 3
x=T7-46t, y==64 4 z2=5- 2t }
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540%. Ilanp pBe npamhie:

X—% _Y—W _z—2 n r—* Y=Y 22—z
a1 b1 cy a b2 e '

C nosoutbio pauroB r u R marpan
- n o @ Qg Xp— X
by Lol m b1 by y2—w1
1 6 &1 Cp Z—2
BBDasHTh YCJI0Bus, HEOOXOHMMbIE # JOCTAaTOYHHE A TOTO,,
uto0el 3TA npsMble; 1) ckpewusanucy; 2) nepecekanicr; 3) Gbiig.
napaanenbHs; 4) coBnamanu. :
541, YcraHoBurb, Kakue 3 CHAeAyOMIMX nap NPAMBIX CKpe-
LIMBAIOTCS, NapanjenpHbl, 1ePeceKaoTCs WAW COBMANaloT; eCcan
npsMple Napannenblibh, TO HAMHCATh ypaBHEHHe MJAO0CKOCTH, MPO-
XOpfdilel yepes HMX; €CMW IPsAMBlE [EPECEeKaIoTCsl, TO HalnCaTh.
ypaBHeHue copepskau(ell uX naoCKocTH ¥ HalTH WX obulyIo TOUKY.
) x=9, y=5, 2z=-—-344
2x-—-—3y-—32-—9=0,
x—2y4 z+43=0; _
2) x=*t, y=—8—4f 2=—3-—34
x+y— z=0,
2 —y+22=0;
3) x=341 y=—142f 2z=4
x—3y+2=0,
Kt y—ztd=0;
4) x=—243 y=—1, z=4-—14
2y — z242=0,
x-——7_y—|-32— 17=0.

542%, aun nBe npamhie:

X—Xg __Y—3o __2—2

a b T ¢

A1x+Bly+Clz-|_DI=0,
Azx-{—By—{—ng—{— Dz=0.
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Hatitn ycaosus, HeoOXoduMbie W HOCTAaTOYHBIE A TOTO, 4TOGHL,
sri npambie: 1) ckpewmsanuce; 2) nepecekanuck; 3) Gplan
napanienbHp; 4) cosnamanu.

‘]&’543. YcraHoBuTh, KakHMe nu3 CHAEAyIOWNX nap npsMBX CKpe-
ABAIOTCA, NapanielbHBl, NEPECCKAIOTCS WAW COBNANAIOT, eCAu
npAMBlE NAPANNEAbHH, TO HanuCaTh YPaBHEHWE TMJIOCKOCTH, npo-
xonsilell uepes 1@X; eCAN HPAMBE HepeCeKalorcs, TO Hanucarh
ypaBHEHne COAepxailell UX MAOCKOCTH 1 HaHTh uX OBILYI0 TOUKY.

Ny x4z—1 =0, x—2y4-3=0,
3x+y-—z+13.—_0;} y+2z—8=0;}
2) 2x 43y =0, z—4 =0,
X z-——8=0;} 2x+3z~—7=0;}
3) x4y+ z2—1=0, 2x4-3y-}-62—6=0,
y+4z =0;} : 3x -4y -7z =0;}

4) 3x4+ y— 22— 6=0, 22x — 9y4-252—37=0,
41x—19y+522—68=0;} 19x-——10y+27z——31=0_}
544%, Jaun nBe npsMbie:

Apx 4By y+Ciz+ D=0, } Agx + Bgy - Cy2 4 Dy =0, }

Asx 4 By y 4 Coz+ Dy =0; Agx + Bgy +Cyz + Dy =0.

C novoupio panros r # R marpun :

Ai Bi1 G Ai By C Dy
A, By G 4, B, G D,
© |4 By G| " |4 By G Dy
Ai By Cy Ay By Cy Dy

BHPA3UTh YCJA0BUs, HEOOXomuMble # JOCTATOYHHIE IS TOrO,
uTo6H npsMbie: 1) ckpemmBaancek; 2) ‘uepecekanuch; 3) Gbau
napannensHs; 4) coBnamand.

§ 3. BsaumHoe pacnojioxeHue Tpex NAOCKOCTeH,
Ilyyok naockocteit. CraAska niockocreit

Anexkcangpos, r1 X, § 5.
Mogenos, ra. VI, § 82—84.
Nocruukos, . 3,§2 0. 3;ra. 4, § 2, mn. 1, 2,

Bo Bcex sagauax sroro naparpapa CmCTEMa KOOpAMHAT
npeanonaraerca adpduHHOM,
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545. OnpepenuTh B3aUMIOE PACTOJOKEHUE TPEX MIOCKOCTeR
B KAXAOM U3 CJEAYOMX Chrydaes:

1) 2x—4y -5z —21=0, x—3z-4}18=0,
6x+y+2—30=0

2) x+2y—32=0, 3x46y—92410=0,
2x+4+4y—62—1=0;

{@316——)}-}—22—}—1:0, Tx 4+ 2y 4 2=0,

15x+,_8y—-z—-2:—_— 5

4) 5x —2y4+4=0, 3r-t+2—5=0,
8x—2y 4 247=0

5) 6x4-2y 4122 —3=0, 5y—T7z—10=0
3x-+y+6z412=0.

" 546*, Hausl Tpu IIOCKOCTH:

Alx —I—Bly;-}—Clz + DI=O,
Apx + Byy +Coz 4 Dy =0,
Agx 4 Bay -+ Ca2 4 Dy =0.

MycTs r u R — paurn marpuic

Ay By G - (A B G Dy
A—_—: A2 B2 C2 " B= AZ 82 C2 D2 .
Aa Bs Cg Aa B3 C3 D3

Hatitn dHeo6xonuvbie W AOCTATOUHME YCIOBUS IS TOTO, UTOGH

1) Tpr MJIOCKOCTH UMEJH CAMHCTBEIYIO OOyl TOUKY;

2) Tpu NAOCKOCTH OBIIN HOUAPHO Pa3NUuHH ¥ UMEAH eluH-
CTBEHHYIO OOILYIO TIPSMYIO;

3) NJOCKOCTH HOMAPHO NEPeceKanuch u JUHAS flepeceyeHus
KamamX ABYX TJOCKOCTeH Gma TapaijenbHa TPeThe# TAOCKO-
cti (T. €. uTOOH IIOCKOCTY OOPa30BHBAAN «TTPHIMY»);

4) [Be MAOCKOCTU ObIIM NAPANNENbHB, 4 TPETbA TUIOCKOCTh
uX IepeceKany;

5) Tpu TMAOCKOCTH OBIAM TIONAPHO TNapasienbiibl;

6) aBe TMJIOCKOCTH COBIAZANH, a TPETb UX liepeceKany;

7) ABe TJAOCKOCTH COBNIAAAJH, a TPCThd IJIOCKOCTb Ohia uM
napanienbia;

8) Tpu nAOCKOCTH COBIajany,
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547, Cocrasurh ypaBieHue [AOCKOCTH, NPOXOAsILEd uepes
touky (—3, 1, @) u wuepes nupsuyl x-4-2y— 24 4=0,
36— y4+22~1=0.

548. Uepes aunmio nepeceyeHns uaockocredt 6x —y -+ z=90,
5x-4 32~ 10=0 nposectn miockocrs, mapasienbuyio ocn Ox.
'\)‘/549. CocrapuTb. ypaBHeHue (IOCKOCTH, NPOXoIdlleR yYepes
JVHMIO nepecevenns ABYX maockocredl 2x —z==0, x+y—2z
-1 y—2 23

. _ 7 —1 §
K/550. Ilanb ypasneuus rpageit rerpasgpa x -+ 2y — 3z —6=0,
2y +52—4=0, 3x424+1=0, x-+2y=0. Hanucarp ypas-
Heiie NJOCKOCTH, NPOXOXJUICH uepes JUHUIO TepeceyeHus mnep-
BHIX ABYX ero rpauefi ¥ napamenbuylo JAUHAR niepeceyeHus
TpCrbelt U ueTBeproit rpaHu. ‘

551, Cocrasatb ypasnueHue INIOCKOCTH, NPOXOAfineH uepes
JAMHRIO nepecedeHus IaocKocre X 42y -+-3z-—-4==0, 3x +
4~ 2—~D0=0 un orcexawouedl Ha ocax Uy u Oz paBibie OTPE3KU.

552*, Cocrasith ypasuenus npsMof, NPOXOAsiued uwepes
TouKy (2, 3, 1) u mepeccraiouieit npsMue

X+ y =0, . x 43y —1==0,
X—y+z+4=0 y+ 2—2=0.

553#%, [lokasarb, 4TO TpW mAOCKOCTH X -+ 2y —2—4=0,
3x—2y+32—6=0, 4y —32+3=0 oGpasyior npusmy, H
HAMMCaTh YpaBHEHNE TIOCKOCTH, UPOXOAAWER yepes AMHAI0 nepe-
ceuennd TNEPBWX ABYX rpadeli upusvH N papaliesbHol ee
TPETheR rpaHu.

554*%, Tlpn Kakow HEOOXOAMMOM H JOCTATOYHOM YCJAOBUK
yerbipe MAOCKocT Apx++Bpy +Crz 4 Dp=0, k=1, 2, 3, 4,
ofpazytor Terpasap?

555%, Jlauer uernipe naockoctn Apx 4By 4+ Crz 4 Dp==0,
k==1, 2, 3, 4 C nomowso paHros r u R marpuy

4-5==0 u naparzensHo#t npaMoit x

‘/Ax B, C1\ /Ay By G Dx\
[ Ay By Gy " {Az By Cy Dy
| A3 By Cy' A; By C3 Dy
\Aq By G,/ 4y By C4 Dy

BHPA3UTh YCAOBUS, HEOOXOHUMHIE # JOCTATOYHHE AJAd  TOrO,
uTOGH 9TW YeTHpe TJOCKOCTH mpuHagaexanu: 1) ofHOH CBa3Ke;
2) omHoit coGeTBEHION CBA3KE, 3) oasofi HecoOCTRERHOU CBA3KE.
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§ 4. Pacmonoxenyue TOYeK OTHOCHTENbHO HJIOCKOCTH

Anexcangpos, rn X, §7.
Mopaenos, ra. VI, § 85.
MocrHukos, ra. 3, § 2, n. 4.

Bo Bcex sagauax sToro maparpada cucreMa KoopaHHar npes-
nonaraerca aphuHHoH,

556. Onpeneants nosoxenue Touek A= (2, 5, 1) B=(21 0)

C=(©, 0, 1), D=(0, 1, =9), E=(—1, —3, O) OTHOCHTENBHO
MI0CKOCTH 2x+2y+z+2 0.

8567. Ilaubr ase maockoctu 2x-42=0, x+y-+32—5=0
u Touku A=(2, 1, 1), B=(, 0, 3), C=(0, 0, 1), D=
= (—1,5, 1), E==(1, 4, —3). YcrauoButs, Kakve u3 touex B, C,
D n E nexar B 0aHOM ABYTDAiHOM yrjie C TOuKoi A, Kakue
B CMEXHBIX C HAM Yriax ¥ KaKue B yrie, K HEMY BEPTHKAALHOM.

5568, [Haubt ase mapaanenssHbie MAOCKOCTH 3. 44y -4+ 22 —
—10=0, 3x+44y+4+2245=0 a rtouku A=(l, 1, 1),

= (2, 0, 0), C=(5, 6, 1), D=(—4, 0, 1). Onpegeants nouo-
MEHUE [BHHLIX TOYEK OTHOCHTENbHO AAHIMX MIOCKOCTEH.

5569. IHdaun nse toukn A==(—3, 1, 8) u B=(5, 4, 2) u
mIocKkacTh 2x —4y 4z 14=0. YcraHomuts, mnepecekaer am
nauias TIOCKOCTh OTPE3OK AB, €ro MpoJIo/KeHue 33 TOUKY A
"KM 33 TOUKy B?

560*. Iaust ase Touku My=(X3, ¥y, 21), Ma=(Xs, Yo, 22)
1 naockocts Ax 4 By 4 Cz 4 D==0. Hatitu ycaosus, Heobxo-
JUMBiE ¥ JOCTATOYHBIE MOJA TOr0, 4TOOB JaHlas IJAOCKOCTD
nepecexana: 1) mnpsmyio M My; 2) otpesox MM, B ero sHyT-
penedt Touke; 3) NMpoOAOMKEHHE OTpeaKa MM, 3a TOYKYy Ml,
4) npouo/sKeHue OTPe3Ka MM, aa TouKy M.

561#*, Iaubr gse ToUKH My=(xy, ¥y, 21), My=(Xa Yo 22)
u maockocte Ax -+ By +Cz+4 D=0, upuuem Ax,+ By, -+
+ Czy+ D 5= Axy+ Bys+C2e+ D #£ 0. '

B kaxkoM oruomennu TOuKa M miepeceyenus npaMoft M1M2

¢ JadHoH TJIOCKOCTBH AENHMT HANpaBaeHNUBIH OTPE3oK M1M2.
562, aust aBe mapaajensHse raockoctw Ax - By -+
+Cz4+ D=0, Ax4+By+Cz+E=0 (Ds£E) n T10YKa
M=(x¢, Yo 20)- Hepes 109Ky M NpoBOAUTCS PONIBOABHASA IPAMa,
nepeceKaronias AaHdble IIOCKOCTH COOTBETCTBEHHO B TOYKax P

——

1 Q. Ha#tta orHoluenue —
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563%, Ilpm KakoM HeoOXOAUMOM # AOCTATOYHOM YCJOBUH
rouka (Xo» Vo 20) AEKAT MEXIAYy ABYMS MapanjenbibiMu Mao-
cxoctamu Ax 4By 4+ Cz+ D=0, Ax+ By+Cz+ E=0.

564%, Hafitu ycaosue, HeOGX0AUMOE U JOCTATOYHOE AJA TOTO,
yroBb TOUKA (X, Yo 2¢) A€kKala BHYTPH Terpasapa, obpaso-
BAHHOCO IHIOCKOCTAVH

A1x+B[y+C[Z+Di——'—-O, i=1, 2, 3, 4. ~

565%, I'paun Terpasapa 3amausl ypasueunsvun A;x -+ B,y -+
4+ Ciz+D;=0, i=1, 2, 3, 4. Hattru ycaosne, HeoGxoaumoe
@ JOCTaTOuHoe ajs TOro, uToOb TouKa (Xg, Yo 2¢) YW BEPIUNHA
TeTpa’fpa, NpoTuBoAewamas rpann A;x -+ B;y 4+ Ciz 4 D;=0,
Aexany MO pasHbie CTOPOHM OT 3TOH rpanm.

566*, Haitrm Hampasaswliue BEKTOpH pedep Tpexrpaﬂuoro
yraa, o6pasoBaHHOr0 IIOCKOCTAMHU

Ayx 4 Byy +Cyz+ Dy =0,
A2x+32y+C22+D2=0,
A3x+83y+C3Z+D3=O

U COAEPKALLEr0 BHYTPH Cebs TOuKy (Xg Vo 20)-

§ 5. HepnenaukyaapHOCTs NPAMHX H MIOCKOCTEH

Anexkcaungpos, . V,§10; 1. X, § 8, 9.
Monenos, ra. VI, § 88, 89.
MocTtuuxkos, . 3,§2 0. 5;§3, n. 3.

Bo scex 3ajauax »sToro maparpada CuCTe€Ma KOOpAMHAT
npenuoaaraeTca npIMoOyroabhoh.

567. HammcaTb ypaBHeHWE MJOCKOCTH, 3HAA, YTO TOYKA
(2, 6, —4) cayKUT OCHOBaNWEM MNEPNEHAUKY/SAPE, OMYLLEHHOrO
M3 Hayajsa KOODAMHAT HA 3Ty IIOCKOCTb.

\ 568. Ilauns gse toukm: A==(3, —2, 1), B=(6, 0, 5). Cocra-
BUTh ypaBHEHHE IMIOCKOCTH, npoxojsuiefl uepes Touky B u
nepnesanKyaapHoit K npsmon AB. _

b69. Hanwmcarb ypasdenwe 1J0CKOCTH, Hpoxousmell uepes
Toukn (1, 2, 3) m (4 5, 7) ¥ nepnengHKyIAPHON K MAOCKOCTH

—~y+22—-4=:0

570, Coctasurb ypasHEHWE IIOCKOCTH, MNEPHNEHANKYASIPHOH
K naockoct x -3y 492 — 10=10 u npoxoasuieil yepes AuHRIO
nepeceyenns AaHHOH MAOCKoCTH -¢ maockoctsio Oxy.
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571, B myuke, omnpejeasieMoM Miockoctamu 2x -+ y — 3z -
+2=0 u 5x -5y — 42+ 3 =0, naiitu nBe nepueHANKYIAPHHIE
APYT K APYTY IUIOCKOCTH, U3 KOTOPHX O4HA MPOXOAUT UePes 104Ky
4, —3, 1).

572. B nyuxe, onpeseaseMoM wiockoctTamMu 3x +y— 2z —
—6=0u x—2y52— 1 =0, HallTu TAOCKOCTH, NEPUEILINKY-
adpible K 9TUM TIOCKOCTAM.

573. Hanucars ypaBHeHne NAOCKOCTH, NPOXOAsiiiel uepes nps-

Y—X% _Y— !/o —2

Myt0 P =——n NePUenNAuKyJsipHO K MAOCKOCTH

Ax 4 By+Cz+D 0.

574, HanucaTe napaMeTpuyecKue ypaBHEUHs MCPICHIHKYASIPE,
ONYULEHHOTO U3 TOUKH (X, Vo, Z) 1A 1a0ockoCip Ax -4+ By -
4+ Ce4+D=0.

575, Hanucatn ypapmenue NJOCKOCTH, npoxoisiuiell yepes
TOUKY (X3, V3, <y) ¥ HCPHEHAWKYJSDHOH K npsMof

x=Xo}at, y=y,-+bf, z2=2z,+}ct.

576%*, Hanucatb ypaBueHus ilepleHANKY spa, OMYHICIIOr0 U3
X — X — 22—z
TOuKH (X, yy3, 23) HA mpaMyl0 — 0= Y b”" ="
577. Hanucare ypasncuus u saltu miuny d ucpnengaxyanpa,

OnyuieHoro, u3 rouky (—3, 13, 7) ua npsvyio

x—1 _y—2 2-3
3 T -4 T 1
578, Hatttm oproronanenyie upoekumo touxu (I, 3, 5) na
npavyio 2x+y42z—1=90, 3x--y-422—-3=0.
579%: Hanucats ypaBiienue IJIOCKOCTH, HPOXOAsulell yepea
TOUKY (X3, ¥y, 2y) B NEPUEIAMKYMIPHOH K npamol

A+ By +Ciz+ D=0, A+ Byy 4 Coz -+ Dy=0.

580. Haittu oproronansuyr npoekumo touku (1, 2, —3) na
mIocKkocTs 6x —y -3z —41=0.

581. Hatitn ocnoBanue neprieHarKyaapa, OUyWENHOro us
touku (9, 6, 4) Ha npsMy0 le ___y8-2= 2;3

582. Hatitn TouKy, CUMMCTHUIIY 0 Tomce (I, 2, 3) ornocu-
TeNbHO TAOCKOCTH 2X — 3y 402 — 68 =

583. Hatitu TOUKY, cn\merpnqny;o Tque (1, 2, 3) ornocu-
TEJABHO NpaMOl

¥x—8 y—11 24
- 3 — =
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584, CocTaButb ypaBHeHNs POEKIUH IPIMOR X ==3 -+ Bf, y =
o — 147, 2==441 Ba unockocth 2x —2y 432 —5=0.

..~ 585%, 1) Hanncarb ypaBHeHns oOOwWero nepneHankysspa «
ABYM TIDAMDBIME

x—1 y—2 2-3 x—1 y 241

g~ 4 T 732 o

p HaliTe paccrosnve d MEXAy STUMH TIPAMBIME;
2) uality TOuUKM HepeceyeHust OOMEro nepneHAuKyasipa
K AAHILIM TPAMBIM C 9TUMH MPAMBIMA.

" 586, IlposecTn uepe3 TOWKY nepeceyeHus IiIOCKOCTH X -+
-y+2—1==0 c npamott y==1, 24 1==0 npamyio, nexauwyw
B 9TOH WIOCKOCTH W 0ePUHEHAMKYASPHYI0 K AaHHOH npaMoil.

587. Hannl Tpu naockocti: 2x +3y — 42+ 5=0,2x —2 -
4+ 3=0, x4+ y—2z=0. Yepes nuunio mepeceueuns Asyx nep-
BHX MAOCKOCTEH MPOBECTH MAOCKOCTHL TaK, uTOOL AMHUA ee mepe-
cedetlnst ¢ TpeThell IAOCKOCThIO 6hiia MePUeHANKYAfPHA K AMHUHN
nepeceueHus Uepsoi M BTOpOU maockocrteit.

588*, Ilaubi mBE IJIOCKOCTH:

2+ 3y -+ 42 4 6=0, M
2x —y+2z—6=0. 2

Haittu nnockocts (3) TaK, uToOH 1AOCKOCTH (2) Aeauaa mono-
JaM  ABYTPaHHee yrael mexay naockoctamu (1) u (3).

589%, K nenepecexatouuMcs IHAaroiandaM rpanell xy6a, umero-
mux obmee pebpo, nposectu obuin# nepnenaukyisp. B xakowm
OFHOMIEHNH TOUKY Nepeceuenys anaroiaiefl ¢ ux obiiuM neprnenay -
KyJASpoM AensT 3T Auarowanu?

§ 6. Yrabl Mewny NPAMBIMU .U MEWAY TAOCKOCTSAMHE,
Yroa mexny mpamMofi U NMIOCKOCTLIO

Agexcanpgpos, ra. V, § 10; ra. X, §9.
Mogenos, ra. VI, § 88—90.
Moctuukos, ra 3, § 2, n. 5, § 3, n. 3.

Bo Brex sagayax »roro paparpada cacreMa Koopauhar npel-
nosaraeTcsl NPsSMOyronbhLo.
590. Yepesz ocs Oz npoBecTH MHOCKOCTH, 00pasyoIlLyw ¢

H10CKOCThI0 2X - ¥ —V5 z2—T7=0 yroxn —g—
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591. Yepes Ttouky (1, 2, 3) npopecTu NA0CKOCTb, NEPNEH-

IOUKYASpHYIO K maockoctn 5 — 2y -+ 5z — 10=0 u o6pasyroiyio

¢ MAOCKOCTbl0 X — 4y — 824~ 12=0 yroa %.
592, Yepes nuumio nepeceueHus MAOCKOCTER X - 5y+z=0'

JC
1 x—z2-+4=0 nposecTu MIOCKOCTb, OGPASYIOINYI0 YIrOA —f

4
¢ paockoctbio x —4y — 8z 12=0,
593. Hanucate ypasHeHue IIOCKOCTW, NPOXOAfALLed uepes
IPAMYO
x+7  y—6 2

—2 T

=

u obpasylowed yroa % ¢ apaolt x —y2z2=0, x—y-+
4 2z2=0.
594%*, Hatitn ToT yroa mexnmy niaockocrsmu 8x -4y -+ z -4
4+ 1=0,2x —2y+ 24 1=0, B koTOpom aexar Touka (1, [, 1).
595%, Haiitn HeoGxoanMbie 1 JOCTATOUHKE YCAOBUS AAsl TOTO,
yTO6H TOYKA (Xg, Vo, 2p) M€Xala B OCTpoM yrae, oGpasyemom
JABYMSI [IEPECEKAIOUMMUCA W He B3AHMIO TNEPHEHANKYAAPHHIMI

HJAOCKOCTIMU ‘ _
Ayx + Byy +Crz+ Dy =0,
Agx + Bgy + CgZ + D2= 0.

b596%, Hatitu He0GX0ANMBIE ¥ NOCTATOUHLIE YCAOBUA AJS TOTO,
yTo6b BCE TPH BHYTPEHHMX yria TnpusMb, oOpasoBanHO# miio-
CKOCTAMH

Apk By Crz+Dy=0, k=1, 2, 3,

OB OCTPHIMUL
597, Ha#tty KOCUHYCHI YT/I0B MEXAY MpPSIMBIMU

3x+y—z+1=:0,} a X — y—|-1=0,
3x—y+2=0 2542y — 524 1=0,

598. . Yepes mnpamywo —’f« _~y;{—11 = 2_6—__1 HpOBECTH TaKyio
MJIOCKOCTh, YTOGH OCTPLIA yros Memay e€ AnHusIM# HepecedyeHus
¢ maockocramy Oxz u QOyz 6ba pasen —g
~ 599, -Haiitu yron mexay npasoi x+y—z—0 2x—-3y +
+4- 2==0 u nrockoctbio 3x + 95y —4z4-2=0.
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600%. [loxasare, wro Tpu maockoctn 1lx-4- 10y 4 22=0,
x4 4y==0, 10x 4 1ly-{. 246 =0 obpasyor npusmy, u HaliTu
ee BHYTPEHHUM NBYrPAHHHE yroJ, o6pasosaHHnfl nepeoil u BTO-
pol MJOCKOCTAMH.

601*, 3Haa HampasAsiowne BEKTOPH pebep TpPeXrpaHHoro
yraa {1, —3, 4}, {6, —7, 2}, {2, 5, —36}, waitTn HampasasIO-
(M€ KOCHHYCH Jlyua, TMPOXOASUIEro BHYTPH 5TOTO TPEXTPaHHOro
yraa ¥ O0pasylomwero € ero rpaHsMu pasubie Yrisl.

602*, Tpexrpanublil yros 3alaH MAOCKOCTAMA X — Y — 4z -
4 13=90, 3x-}y—42-+4T7=0, 3x—5y—42419=0 u ero
puyrpetidet touko#t (1, 3, 5). Hahiu wanpasasionine KOCHHyCH
ny4a, BBIXOASIErO U3 BEPUINHN 3STOrO TPEXTPAHHOTO yrja #
oGpasyiowero ¢ ero pefpaMu paniinle Mexay coBo# ocTphie
yriapl. ¥YCTaHOBATb, NPOXOANT AU 3TOT AyY BHYTPH HJH BHE TpeX-
rPaHuoro yraa.

§ 7. Paccrosisie OT TOYKH KO NIAOCKOCTH.
PaccroaHue OT TOYKH 10 npamoii.
Paccroanne MeWxy ABYMSA NPAMBIMH

Aagexcannapos, r X, § 8, 10.
Mopgenos, r1 VI, § 86, 87, 93, 94.
Noctuukos ra. 3,§ 2, n. 3; § 3, n. 3.

Bo Bcex 3agauax 3TOro naparpada cucreMa KOOPAHMHAT Mmpen-
1101araeTca GPAMOYrobHOMI,

603. Hausi sepwuus terpasapa A==(0, 0, 2), B==(3, 0, 3),
C=(, 1, 0) u D=(4, 1, 2). BHynCTs AAUHY BHCOTHL. OMy-
ltileHHo# w3 pepwmnusl D Ha rpaus ABC.

604, CocrasuTh ypasHeiie TNAOCKOCTH, MAPAANEABHOR MAO-
ckoct 2x-+y—42-+5=0 u orcroswent or rouku (1, 2, 0)
na paccrosune }/ 21.

605. Hanucars ypassenne NAOCKOCTH, OTCeKalomed Ha oCaX
KOOPAMHAT OTPE3KH, NponopunoHaisHee yucaam 1, 2, 3, # oT-
crosinett or touku (3, 5, 7) Ha paccrosune 4.

606. Hairu paccrosHue d Mexay AByMs TIOCKOCTHMU:
Ax 4By 4Cz4Dy;==0, Ax +By+Cz- Dy=0.

607. Cocrasutb ypaBHels WIOCKOCTel, NAPALIEAbHHE nnom(g-/
¢Tu Ax + By 4 Cz 4+ D==0 u oTcTOMWHUX OT HEe Ha paccrosiue d.

608. CocraButh ypasuenuss GUCCEKTOPHMX MIOCKOCTEH ABY-
TPAHHBIX YUJIOB MEXIAY ABYMS IIOCKOCTSMH:

Tx4y—6=0, 3x+5y—4z41=0.
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609*, Cocrasurp ypasserue OHCCEKTODHOH MIOCKOCTH TOrO
ABYFPAHHOrO yraa Mexay ABYMs JJIOCKOCTAME X —2—5=(,
3x4-5y—424+1==0, B KOTOPOM JEKHT HAUAN0 KOOPLMHAT,

*7610*, Hanucars ypasuenuc OHCCEKTOPHOR MIOCKOCTH OCT-
PoOro ABYTpaHiOro yriia, 06pa3oBantoro mIOCKOCTbio 2x — 3y -
-+ 62 —6=0 c miockocrvio Oyz.

611*%*, Buytpu 1peyroabHUKa, BLICEKAEMOTO M3 IIOCKOCTH
Oxy naockoctamu x4y +8z-4+8=0, x —2y-}-22+42=0,
3x 44y 12=0, uatty TOuKy, PaBHOYAAJEHHYIO OT 3TUX HJO-
CKocrei.

612, Ha#ty uenrp W paguyc miapa, BIHCANHOro B TeTpasup,
OTPaHUYEHIIHH NJAOCKOCTAMY KOOPANHAT U MAOCKOCTLIO

11x — 10y — 2z — 57 =0,

613%, lokasars, 4r0 TPU ILIOCKOCTH X — 2y -} 224 3=0
2x 42y 4+ 2—6=0, 5x | 14y — 2z — 21 =0 o6pasyior upnamy.
CocraBarb ypaBHCHUS OCH  KPYrJof0 HHAUHAPE, BIUCAHHOLO
B STy UpM3My, W {laliTw ero paauyc r.

614*, I'paun Tterpasupa 3aizaunt ypasuckuamu 8x -4y -+
42— 16=0, 26 —2y L2 4+5=0, x4 y-+2+5=0, 4x-+
+ 3y=0. Hauncarp ypasuenme niockoctu, ZersdnieH nomnoxam
BHYTPEHIIMA ABYrpaHunbld yroa Mexay nepsod u sropo# miocko-
CTAMU. '

615%, Ilafita uenrp u PaguyC i1apa, BIUHCAHIONO B TETPasap
¢ sepumiiamy (1, 2, 3), (—2, 8, 9), (5, 0, 7), (3, 4, 2).

vV 616%, Coctasur, ypaBHCHUS [PsSMOH, HpOXOSsied uepes

touky (1, 0, 0), orcrosmmeti or ocu Oz Ha paccrosine I/l: "
N 9

o6pasyiouteft ¢ ocsto Oz yroa arccos—g—.

&/ 617. Hatiru paccrosuue or roukn (1, 3, 5) mo npawmoi
2¢4-y4-2—1=0,
3x+y+2:—3=0.

618, Hatitu paccrosnue ot touxkn (1, 2, 3) no npamott
x:t, y::l—?t, Z=3+to

\l619. Hanucars ypasnenus o walirn gauny kA BBICOTH Tpe-
YroAbHWKA, OGDPA30BAHIIOrO JIMINAME Nepeceyenns IMAOCKOCTH
9x -+ 12y 4202 —60=0 ¢ 1nockocTsmMn KOOpAMHAT, NpoBEAEH -
HOH u3 Bepuwibi, aexauelt na ocn Oz,
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620. Hatitu paccrosume mexay ABYMA [PAMBIMH:
1) =34t y=1—¢ 2z=242¢
1
. Xx=—1, y=213{, =z=3%
) x+2y—z41=0, x4y z2—9=0,
n
25 —3yt+-z—4=0 2% —y—z=0,

621, Hatitn paccrofnue Mexuay asyMs napanieipHbiMu npd-
MbEMUL

x—2 _ y+4!
4

_ x—=7 _y—1 2-3
3 = .

Womgm =T =g

5
622, Hatirn paccrosHue mexay Auarouansio Ky6a m uenepe-
cekalonielt ee awaronansio rpaud, ecan pe6po kyGa pasno 1.

§ 8. BexTopHbie ypaBHeHUA NPAMOH K MJIOCKOCTH
Moctuuxos, ra 3, §1, n 2;§2 nm 1, 5 §3, n. 3.

623. CocraButh ypaplieniye npsaMo, npoxoisilien yepea TouKy
My==(r¢) n rKoananeapliofi BekTOpY Q.

624. CocraBuTh ypaBHenue NIOCKOCTH, LPOXOAsIeH depes
Touky Mo==(ry) v KOmmIaapHoOH Bekropam a u b.

625. Cocrasuth HapaMeTpuuecKoe ypasHEHHE NJ0CKOCTH,
upoxonsmelt uepes touxy Mo==(rg) u npsMyw r==r,- atf, ue
coacpxatyw touxn M.

626. CocraBurh ypasueHHe (IJIOCKOCTH, NPOXOAsled uepes
Toury My==(r¢) ¥ NEPHeHIMKyJADHOH K BEKTODY #.

627%. Cocrasurb ypasHeude HIOCKOCTH, NpoXogmuel uepes
Touky Mo==(rp) W mNepreHnAKy sIPHOR K npsamo# Nepeceuenns
apyx unockocrett (r, #)==Dy, (r, ny)==D,.

628*, Hafitn TOuKy nepeceueHus npsaMoi r=rq-at ¢ nso-
CKOCThio #==ry-} bu-co.

629*, Haiitu ycaoBus, HEOGXOAWMBIE U HOCTATOUHBIE AMif
Toro, uToGB JBe nHpaMMe r=7;-af, r=r,-ast: 1) cxpe-
Usanuce; 2) O KOMDaanapis; 3) nepecexanucs; 4) Oulau
hapaniensdn; 5) CoBlagani.

630%*, Hantu oproroHantvhylo upoexknmio touykn Mg==(r,)
Ha npaMyw r==ry-af.

6314, Haitu Touky, cumMerpuunyio touke My==(ry) orni0-
cHreanio npavol r=r; - at.
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632%, Hafitu oproroHanbHYI TPOEKUMIO TOYKH Mo——(rn}
Ha naockoctb (r, n)-+ D==0. :

633*, Hatitn Touky, CHMMETPHUHYIO TOYKe Mo—(ro) 0THO~
caTeabHo naockocru (r, n)-+ D=0.

634%*, Hafitm oprorounanpuyld TUPOEKUUO TOUYKH Mo_-(ro}

Ha MIOCKOCTh, t==r,-}ua -+ vb.

635%. Hailtn ycaosus, HeoOXOAMMBIE U NOCTaTOUHBIE mm;
TOro, YTOGH Tpu maockoctu (r, mp)-+ Dp=0, k=1, 2, 3;%

UMCEAN eAVHCTBEHHYIO OGH(YIO TOUKY.

636*, Haftru pagmyc-seKTOp r TOUKH MepeceveHns TpeX’
naockocret (r, ny)+ D=0, k=1, 2, 3.

637%, Jlaua npsmas r==ry- af u naockocts (r, n)-4+ D==0.
Hafitu ycaosus, HeoOXoguMble ¥ A0OCTATOUHME AJAS TOTO, UTOGHT
npsMas: 1) rncpecekana naockocts; 2) GblAa uapanienapHa e
3) aexana B MAOCKOCTH. '

638, Yepes mnpamyio r==ry-}-af NpoBeCTH UJOCKOCTh, Nep~
NEHAMKYAAPlyio K maockocrn (r, m)y 4 D=0,

639. Yepes upamyw r=r;-+a,{ nNpoBeCTH MJIOCKOCTH, KOJ-
JANHEapHYIO HPAMOH 7 =71y} Qyf, PN ycaosuu, uto [a,, a,] =~ 0.

640%, Hanucars ypasHenus OOuIero mepneHaukyiaspa K asyMm
UPAMBIM 7 ==7 - a;f, ¥ = 13-} Aot HPU yCAOBHY, UTO (@, @) 5% 0.

641%, Cocrasuth ypasHeHUs NePNEHAUKYJAPa, ONYLIEHHOrQ
2 Toukn My=(r,) t1a npaMywo r==r; -} at. :

642%, Hatitu ycaoeus, HeoOXOZUMBIE W NOCTATOUHBIE A%
TOro, uroGbl TpH 1aockoctH (r, ng)-4+D,=0, k=1, 2, 3,
06pa3oBBIBAAN NPUIMY.

643*, Haitn ycaosust, HeOGXOAUMbIE W AOCTATOUHHE M5
Toro, uroGw Tpu mnaockoctu (r, ) -+D,=0, k=1, 2, 3,
uMeny eJUHCTRCHHYio OOIYIO IIPAMYIO.

644%, Hadru ycaosue, HeoOXOZUMOE U [OCTATOYHOE 1A%
TOro, 4TOOH uyerbipe NAOCKOCTH (7, ng)-+ Dp=0, k=1, 2, 3, 4,
06pasoBLIBaAN TETPA’Ap.

645%, Bepmuusi tpeyroavHuka My, M, M, uaxonarca
B TouKax My==(ry), My={(rs), Mz==(r,). Hailtu ycionusa, ue-
00XOANMBIE W QOCTATO4HME JJAsi TOrO, 4TOOM npamas r=r,-} at
nepeceKkana MJAOCKOCTh TPEYrOJAbHUKA B €f0 BHYTPeHHeH Touke.

_646%, Haner gee naockocta (r, ny) -+ D=0, (1, ny) + D, =0,
Hafity ycaosus, HeoOXOQUMLIE ¥ NOCTATOUHBIE AJS TOrO, uTQGHI
3TH NAOCKOCTH: 1) nepecexanucn,; 2) Gpn Hapaadenbitsl; 3) cos-
najanm.

647*, Hautu paccrosmue or 1oukn My==(ry) 10 1I0CKOCTH
(r, n)-+ D=0,
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648%, Haitrn paccrosune ot ToukHn My=(ry) mo npsMoi
r=ri+at )

649%. Haiitn paccrosuue d Mex Ay ABYMS NPAMBIMU £ =1 - a,4f,
p=="rs-} Gof NPU YyCROBUY, YTO:

1) [ay, @] =0 (npamMee CxPeulyBalOTCA WM NEPecekaloTcs);

2) {aj, as)==0 (npamvie napaanenbHbl WM COBNARAOT).

660%, Cocrasurb yparuenns npaMo#f, aexaumiell B NIOCKOCTH
(r, n)+D=0, nepecexaiomleli npsMyo r=="rg--at u nepreu-
AMKYAAPHOM K STOH mpamoH, npm ycaosuu, uto (a, n)==0.

651%, Jlokasartn, uro: '

1) ypaBneHne BCAKOH MPAMOH C HanpaBASION(MM BEKTOPOM @
MoKeT OMTH 3amucarno B Buge [@, r]l=2>b, rue (a, §)=0;

2) ypaeueune {a@, ri=>0 upn ycnosin a=£0, (a, b)=0
olpenendeT NPSMy0 ¢ HanpasAsiOmHUM BEKTOPOM @, NPOXOAALLYIO

b, a
lepe3 TOUKY C PaguyCOM-BeKTOPOM r0=[(a a]).

§ 9. MeTpuueckue 3azaud Ha OPSAMYI0 4 NIAOCKOCTh
B adpPuHHBIX KOOpHMHATAX

662%, Hattn paccroaune d OT TOYKH (Xg, Vo) AO TINOCKOCTH
Ax+By+Cz-+D==0, snag merpuueckue KospduuuenTs g;;
basnca ey, e, es.

663%, Hatttn yrael Mewsdy ABYMS IVIOCKOCTSMW,

Ay Byy+Cyz + Dy=0,
Asx -+ Byy 4+ Coz + Dy =0,
3Han MerpuuecKue Kod(ppuuneHTH g;; 0asnca ey, e, &,

654%, Hattrn neoGxonnMoe W 0CTaTOUNOE YCAOBHE MEpreH-

JUKYyNSpIioCcTd ABYX MJOCKOCTeH,

Ayx-+Byy+Ciz+ Dy =0,
A2x+32y+C22 + D2=O,

8Hal MeTpuseckne KO3(pduuneHTH g;; Gasuca ey, e, e
685%. llaiitn yroan ¢, oGpasyemsii npsamo#

x-—xO — VY~V — 2—2y

a b ¢

€ NJAOCKOCThIO

Ax+B}’+Cz+D=O, -
sall-

3Has
MeTpuueckue xospduuments g;; Gasuca ey, ey, eg. . epBOM
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656*. HaiiTnm HeoGxomuMoe ¥ ZOCTATOUHOE YCHOBHE NEPNeH-
OUKYAAPHOCTH NpPSMOH

X=X _ Y~V _ 2%

a b c

v naockoctd Ax By Cz-} D=0, suas merpnueckne xkosg-
uumentsr g;; Gasuca ey, e, es.

657%, Haltty 00beM v opueHTUMPOBAHNOrO TeTPadaxpa ABCD,
3a1aHHOr0 CBOUMMW BEPIIVMHAMMU:

A=(xi, ¥y, 21), B=(xa V2 22),
C=(x3, V3 23), D=(Xyp Yo 24)
3Hasd METPHUECKHE KO3(pduuuentsr g; Gasuca‘ey, €, €3

(1’, ny



rJ1ABAYV
OPEOBPA30BAHHE KOOPIHHAT

§ 1. IpeoGpasosanue ad¢uHHHIX KOOPRMHAT HA ILIO-
CKOCTH B B NPOCTPAHCTBE

Aaexcaugpos, ra. III, § 2; ra. VIIL, § 1, mn. 1, 2.
Mogeunos, ra. VII, § 96 —93.
Mocthuukos ra }, §3, m 7;rn. 2, § 1, m. 2.

1. [Ipeobpasosaniie aghgpunnsix Koopouram HA NAOCKOCHIN

6568. Hammcare Qopmyasl nepexoma oF OANlGH CUCTEMBI
KOOPUHHAT K APYrOH, €CA’ HA4asoM NEPBOH CHCTEMbI HBJASETCS
sepunmia A uapanienorpamma ABCD, a Gaaucom — sekropust AD,
AD; nauyanou sropo#t cucieMu aejsercd sepmuia C, a Gasucom —
sextope CB, CD.

659. Hauw ase cuctemn koopamuat: Oxy u O'x'y’. Otno-
CHTeIBbIO 1IepBOH CHCTEMB Hauaio BTOPOR CUCTEMBI HAXOLUTCS
B Touke O'=(—4, 2), ocb O'x’ nepecexaer oct Ox B TOuUKe
A=(2, 0), a ocs O'y" nepecexaer ocs Oy B Touke B=(0, 8).
pusuvas 3a Gasucubie BeKTOPH BTODOH CHCTEMB BEKTODL
O'A n O'B, ppasurb KOOPAMHATH NPOM3BOALHOH TOUKY OTHO-
CATeNbIO nepRod CHCTeMbl uepes ee KOOPAMHATHL BO BTOPOH
Crcreme,

660. Ilann nse cucremy xoopausatr: Oxy u O'x’y’. Koop-
AMBATHL X ¥y HPOM3BOABNOH TOUKM OTHOCUTENLIO NEPBOH
CHCTCMB BhipaaioTcs uyepes ee koopamHatel x’ u ¥’ oTHOCH-
T€IL10 Bropo# cucTemb caegylomwmMu Qopmyaavu:

x=2x"—5y" 43,
y=—x"4+2y" -2
i‘lai&m KOOpauyarsl HauaJga BTOpOH CHCTEMH H eIHHWYHAIX BEK-
OPOB ee oceft oTHOCHTENLHO NEPBOH CHCTEMBL
Koogg;; Hau napannerorpavw OACB. Paccyotpum fBe CaCTeMbr
s en aT, NpuHAMAad 33 Haualo oGenx CHCTeM BeplUMHY napai-
Ofpawya O, sa cpunmunbie Bextopsl ocet Ox u Oy nepsoft
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CUCTEeMB COOTBETCTBEHIQ CTOPOHDE napannenorpamﬂa 6:4 n O“é(’/h
a 32 CAMIUUHLE BEKTOPBI ( oceff Ox’ u Oy’ propol cucrem
COOTBETCTBEHHO BEKTOPH OK u OL (K n L —cepeaunni cmpoa
AC u BC) Hai'th koopanuaTH BEPIUMH NapannesorpamMma ng
BTOPOH CHCTEME.
662, B Ttpeyroisauke OAB nposegennt Mennausi AD n B
nepecexaommnecss B touke O, BupasuTb KOOPAMHATH X H 3
NPOU3BOALHOA TOUKR OTHOCHTENHHO CHCTEME C HAYaijOM B TOUKE
O u 0a3uCHHMR BEKTOpPaMH OA n OB yepes ee KOOPAUHATH X!
y’_B_acncreMe ¢ wavasom O' m Gasucubima BekTopamn 07
n O'B :

BaHRA BC O —1ouka nepecedenns ee GOKOBHIX CTOPOH, O~
TOUKAa NepeceueHnst auaroHaiseil. BeipasuTh KOOPAWHATH X U.§
NPOu3BO/BNOA TOUKH OTHOCUTENbHO CUCTEMB C HauaJOM B -TOUKY
s

O n Gasucom OB, OC ' 4epes ee KOOpAMHATH B CUCTEMe C HAuH

nom O' u Gasucom O'B, O'C. .
664%*. Iatitn popmyasr nepexosa oT apdununot cucTeMb KOO'

P
gunar Oxy, y KoOTOpo# |ey|==|ey|==1, e}, ey=wm, & TaK
npavoyroasHoit cucreme Ox'y’, NOAOKUTEABHEIMH Hanpas
HUSMA OCeH KOTOpOH fIBASIOTCA OHCCEKTPHCH MEPBOro U BIOPO
KOODAMHATHHX YraoB adg@uuHOR cuctemb, a JAUHB GasuCH
BEKTOPOB TaKxe paBuH 1.

665%, Haitu dopmyns nepexopa OT onpHoR adduuH
cucteMs koopanmHat Oxy € KOOPAMHATHHM YIAOM ® K APYE
agduunoit cucreme koopanuar Ox'y’, ecam opHOUMeHubie O
3THX CHCTEM B3aUMHO MEPNEHAWKYJSPHH, a PasHOWMeHiibie 00
3yloT OCTpbIe yrau, npuuem |e;|=|e,|==]e]|=|e;|=1.

666%. Dasucet e;, e; u e', e® nByx adduHunx cncTE
KOOpAMHAT C OGUMM Haua/lOM CBA33aHB COOTHOILEHUAMH (e,, e?)
=0 1 e (e, e)=(e, e2)__1 (e, €9 =(e, e")=0. Hai
dopMyan npeo6pasoBaHm KoopauHaT, ecnu B

P
les|=le;), e, e;=a.

667*. OrHocnTenslio apduHHON CHCTEMH KOOpaunar Ad
ypaBHelns ABYX nepecexaoumgcess npaMbix A.x 4B,y -Cy==
Agx + Byy+Co=0 u Touka E==(xg, yo), HE NeWauaa HH H
OfiHO# u3 5THx npsaubX. IlpunuMas sTu npaMele COOTBETCTBEHH
3a OCh OpamHaT 1 3a ock abcumce, a Touky E 3a endHRYHYIO
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youRy HOBOM CHCTEMB  KOOpJMIGT O'x'y’, Hallte BHpaIKEHws
noslx kKoopaanat x’, v’ nponsBoJbiiof TOUKH uyepe3 ee CTapsie
KoopiaTe X 1 Y.

6¢8#, Hamucars Qopyyanr npeoOpasopanys KOOPARHAT, NpU-
yivag 32 Hosse ocu O'x” m O’y npambie 2x-+y—4=0
n x—y-+2=0, a 3a exumuyny TOuky —1ouKy (3, 7).

669, Hanucars ypasienne npaMol x —y —35=0 B cucreme
KOOP/IINAT, OCAMU KOTOPOH CayxaT npsMbie

2¢—y-+7=0 (oce Oy), x+y—4=0 (oc» O'%x"),

a canuiuioll Touko#t — rouxa (0, O).

670%, Yepez TOouky P=(—3, ~—3) nposecTy npIMylo,
O1C30K  KOTODO# Mexay  upaMeiMa 2x 43y — 15 ==0,
ix -- 8y —12=0 B rouke P gemuaca Gp nomoJaa.

¢71%, Jlana touxa (0, 2) nepeceueHus MEAMaH TPEyroJbHHKA
I v poBuelys ABYX ero cropon dx ~—4y +13=0, 4x 4y —9 =
==\, iiailiit ypapucHue TpeTbell CTOpoIbl.

§72%, flaun ypasneuns 4x-4-53y=0, x—3y=0 wmennan
ipeyrodsduka W oero sepwiua (2, —9). CocraButb ypaBienus
CTOPOIl TPEYY OJIbIHKA,

2. llpeolpazosanue aphunnvix KoOpouHam
8 npocmpancmge

673. lanm nse cuctembl koopamdar Oxyz u O'x'y'z’. Ilo
OFfioHCINIY K HEepBOH  cucCreMe HayaaTo BTOPOH HAXOAUTCH
B rouke O'=(2, 1, 3), a Gasucusie BeKTOPHl BTOPOH CUCTEMBI
Cyin ey=1{2, 4, 1}, e5=1{0, 4, 4}, ez=1{1, 1, O}.

1) Hanucarp BeipaweHns KOOPAWHAT TOYEK OTHOCHUTEABHO
HepsOR cucreMbl uepe3 mxX KOOPAMHATH BO BTOPOH cucreMe.

2) Bhipasurb KOOpAMIATH TOYEK OTHOCHTENLHO BTOPOH CH-
Cleynl yepes WX KoOpAUHAaTH B MEPBOH cucTeMe.

3) Haitu Koopausiarbl Hauada O ¥ koopAMHATBl 0a3uUCHBIX
,ﬁ‘ﬂ.\’l‘OPOB €3, &, €3 NepBoH CHUCTeMBbl OTHOCUTENBHO BTOpOH.
-~ 674 Koopaunate x, y, z Touex B cucteme Oxyz Bripaya-
loica yepes koopamuarst x', y', 2 8 cucreme O'x’y’z’ coor-
HoLeHus MK '

x__:___gxl__yr_zl__l,

y=— y' -2,

z= x4+ 2L
1) Bupasute xoopaniarss X7, y’, 2’ uepes KOOPAHATE X, ¥, 2.
4 1L C. Moaenos, A, C. ITapxomenxo
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2) Haiirn xoopamuatst navasa O ¥ KOOpAHHATH GasHCHRIX)
BEKTODOB €], ej, €3 BTOPOH CHCTeMbl OTIHOCHTENbHO NEPBOM.
3) tladty woopanHarst Hauana O 1 Koopaunarsi GasucHbr
BEKTOPOB &), &,, €3 NMepBOH CHCTeMB OTHOCHTCALIIO BTOPOH. -
675. Hanucars Qopmyant 1npeoGpa3oraHns KOOPAMHAT, NP
unMas 32 Hauano nepsofi CHCTEMNH BEPLIMIY lapajinesenunes
i 32 0asuc — tpu pelpa, BHIXOASNIME M3 STOH BEPIUUHE,
naudao BTOPOU CHCTEMBI — NPOTHBONIONOKHYIQ Bepliudy u 34
Gasuc — TpU pebpa, COOTBETCTBCHHO IrapajJie/bHe U 11anpaBensy
HLIE MPOTUBOIIOJIOKHO BCKTOpPAM 1CPBOro Gasuca. i
676. Haiivu xoopaunare Bepwun terpasapa OABC B cucred
MC Koopmuuiar ¢ HawanoM B sepumne O, GasuCHBIMH BEKTOPaMH @

KOTOpO# ABAsMOTCH Meauanw UL, OF, OF rpancit BOC, COA,
AOB.

. Ha#ttm  xoopanuarsi  Bepuund napamenemmen
ABCDA’B'C'D' u cucteme KOOpauiat, HauaioM KOTOPOH Cayx]
Bepuiuia A, a 6asucibiMU  BEKTOPAMU — HAUPABJAEINbIE OTPE3KH
coepnsomye sepnily A ¢ ueurpamu rpaneit BCC'B’, DCC'D
A'B'C'L).

678. Halirn sutpaxeuns npaMOyTogbibIX KOOPAMIAT X, ¥,
IPOM3B0OIbHONH  ToukH M ucpes ce adduiiHble KOOPAMHATH X'y,
y’, 2’, ccam wauasa OGEHX CHCTEM COBNANAOT, NMOJOKUTEIbHOE!
Hanpaeaeure ocu Ox’ ecrb GuCCERTPHCA YriAa MEXNY HOMOKY
TeabHbIME  Haupasieuunamu ocet Ox u Oy, NONOKHTENLHOE
nanpasaciue ocn Oy’ — GHCCEKTPHCA yraa MekAy MOJ0KUTENh
nbiMu haupasaenusmu ocet Oy u Oz, ock Oz’ nepnenmky
agpua Kk ocam Ox” H Oy’ W ee NOJOKUTENBIIOE HANpaBJeHut
suiGpano 71ak, uwro0M o0e cucreMbl Ob/NW OLKIAKOBO OPHEHTHY
popau; Oa3ucHbeie BEKTOPH €], €; €3 addunioll cucTemsk
TakoBLl, Ur0 |efj==|e;|==|ejj=1L

679. Bripazure apduinnie xoopauiarn x, y, 2 nponsno.m:
HOH TOuKM /M uepes €e nPAMOYTO.biible KOOpAuHaTH X', y v
2’, ecan Havana ofeux CUCTEM COBHAJAIOT, Gas3nCiibie BEKTOPHE
ad@uinofl CHCTeMBl UMEIOT AJuHy 1 u yrae Mexay HHMH padum

3 1)
B uaockocty Oxy u yron meway ocamu Oy n Oy’ pasen _6,; )

. ocu Ox n Ox’ ofenx cucren coenapaor, och Oy’ nemm‘ i
§

nogoxuteabupie ayuu oceti Oz n Oz’ nexar uo opny CTOpoHY

or naockoctn Oxy.
680%, Ilanm fse cucremsi koopanuar Oxyx,xs u Oxixixs

¢ o6muM HavaaoM O ¥ OJUHAKOBHMU MO AJMHE Ga3WCHBIMH BeK-
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opasn Mo BCCM OCAM ofenx cncreM. Kocuuych yrinop Mexmy
ocsi TIEPBOH CACTEMBI CyTh COOTBCTCTBEHHO

cos £ x10Xs =01y €08 L X50%5 =093, €08 2/ x30x;=0w3;.
KocnilyChl yIJ0B MCKLY ocs NepBoil M BTOPOH CHCTEM jgabibi
Tabannen

| 0xi @ 05 | Ox

Oxy | oyy Qg (23¢]

T
Oxy | Oaj oo Aoz

Oxg | oy 22:3) Q33

tHamucate OpMyAL, CBASLIBAIONIHE KOOPAUHATHI Xy, Xi X3
n xj, Xj X3 ONHOTO ¥ TOTO Xe€ BeKTopa B O0eux cucremax.
681#, Ilo ovuwowenuo kK aduunol cucrese KoopauHar
Oxyz Koopiunarhsie miIOCKocrn nHoso# cucrembr O x'y’z’
3271aHb ypaBHEIHAMY
£H1=0  (0'y'2),
2x—y=0 (02" x"),
x4+2y+32—6=0 (0'x'y"),
a emmnmruiasg Touka E’ HOBOH cHCTeMH MMEET B CTApoH cucreme
xoopanmarst 1, 3, 5. BhipasuTh HOBbiE KOOP/AMHATBHI [IPOM3BOJIbL-
uoft 10tKku M ugpe3 ee cTaphie KOOPIMIATHL
682%, Oruocureasito cucremsr koopaunar Jxyz naockocrs
O’x’'y’" zapana ypasuenuem 2x -4-3y — 624+ 6=0, a naockocru
O'y'2" nu O'x'z" cosnagalOT COOTBETCTBEHHO € IVIOCKOCTAMH
Opz v Oxz. Hanmcars BHPaXEHHs NOBBIX KOODAMHAT NPOM3-
BOaLHOU TOuKM A uepes-ee CTapnie KOOPAMHATHL, 3itas, 4TO
Touka A B 06CHX CUCTCMAX MMEET OJHU U TE K€ KOOPAUHATH 2, 4, 6,

§ 2. IIpeoGpasoBaune MPAMOYTOAbHBIX KOOPIMHAT
Ha NAOCKOCTH W B NPOCTPAHCTBE

1. TIpeoGpasosanue npsasoyzorsuex Koopdunam
Ha naockocmiu

Aaexcauapos, ra. VII, §3, m. 1.
Mojaeunos, ra. VII, § 99.

683. Hanucare Qopuyan npcoBpasosamis HpsIMOYrOABINX

Egop,mua'r, €CaM  HAYAN0 1HOBOW CHCTEMBl HAaXOAMICH B TOUKE
=(—4, 2), yron ot noaoxuresbuoro Hanpasienus ocu OX
4+
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2n
10 TOJOXHTCAbHOro Hanpasaenns ocu O'x’ pasen 5 u obe

CHCTEMBI ONHHAKOBO OPHEHTHPOBAIILL

684, Hauncare dopuyant  npeoGpa3oBanns  npPaMOYIOfb-
HHX KOODIHIAT, €cAd 1auaio  HOROH CHCTCMBl HAXOARICA B
Touke O'=(—3, —2), yroa or ocu Ox a0 ocn Ux' pascu

4
- arccos <—— 5) 1 00Ge CHUCTCMBI UMEIOT NPOTHBOIIOIA0KHYIO OpH-

eI rammo. ,

V685, B cucreme Oxy naua touka (6, — 2); uafitn ee koop-
nanuarnt B cucreme O'x’y’, moayuaiowefics w3 cucrevst Oxy
nepenocom Hauaza B touky O'=(3, —4) u nosoporoMm Ha
YOl — 2rccos 3.

686. anp 1Be nNpsMOYroaslibie cucteMbl koopiunar Oxy
u O'x’y’. Hauazo Bropo#t cucteMn waxomurca v rouke O =
= (2, 3). 3a nosoxureasHoe Hanpasaetine ocu O'x’ npuunvacercsa
nanpasaeuue sexropa O'A, rae A=(6, 0) —rouka nepeccuenns
ocet Ox n O'x’; 3a noaoxkurenshoz uanpasieune ocn O'y’
npuiMMaerces anpapaenue scktopa OB, riac [3— rouka nmepece:
uenust ocet Oy u O'y’. BoipasauTe KOOPAMIATH 11POU3BOILUOH
TOYKHW OTHOCUTENLHO NEPBOH CHCTEMHE uepes €e KOOPAUlIATH BO
B\onﬂ cnucreme.

687. 3a nauaao nepso#t NPIMOYrOAbHOR CHCTEMB! KOOPANHAT
Oxy npuunvaercs Bepwnda O npavoyronbloro TPEYronbhiKa
AOB, a 3a nonoxnienbusie __Hanpassienks oced Ox u Oy — Ha-
npasJenns xareros OA n 0B, nphe 'OA =3, OB. L= 1.
3a navano mropott cucremb O'x’y’ npuummaercs ociosaie O
nepnedankysdpa, onywenygoro u3 rouku O na runorcuysy AL,
33 noaoxkuTeAbHOE nanpasienue ocu O'x’ — uanpasactine 0’0,
a moJoxurcasiioe nanpasacune ocn O'y’  BLGupaerca  TaK,
y1o0M OGC CHCTEMbI HMCAM OJUHAKOBYIO OpucHTaUn. Beipasutb
KOODAMIIETHL MPON3BOJABIIONR TOUKH OTHOCATCABHO MEPBOH CHICTEA!B
yepes ee KOOpAuHAfh BO BTOPOU cHcrede.

688%. OrHOoCUTeNBHO NPHMOYrOJBHOH CHCTCMBI  KOOP/AMHAT
Oxy paHbl [Be B3IUMIO TEPHCHAUKYIADHBIC HPAMDIE:

Apx + Byy 4-Ci==0, Ayx 4 Byy +Co==0.
[Mpunmvas 3Te npassie coovsercrseHno 3a ocu Oy n O'x’, a
32 NonokuIEAbHBIE Halpasicuus occlh O'x’ u Oy sexrops

{Ay, B,} u {4, B,}, nalitu phipaxesus HOBHIX KoopauHaT X',
v’ npoussoasHol Toukn M yepes ee craphie KOOPAMHATH X B Y.
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9. [lpeodpa3oganne npay0ye0.16Hb X KOOPOUHAIN
g npocmpancmase

Aaekcauwxpos, ra VI, § 3, m 2.
Moxenos, ra. VII, § 100,

689%, HHamicars Qopyyan npeodpazoBaHud NPAMOYTObHBIX
KOOPANHAT, eCan 08¢ CHCTEMLL NIM20T ofinee Ha4a10, a KOCH-
Hycnl YraoB MEMAY OCAMY KOOD/HHAT Aaibl Ta0 LCH:

’0
| 0x' | Oy i 0z .
or |- 1| e

ITE T 3
o] 14] 1
A It a1 s
o| 1] 2
Oz} 3173 0§

690. Jdanw sse npasmoyrosbitpe cucTeMsl koopauuar Oxyz
B Ox'y'2" ¢ obmmm wavasom O. Ocs Ox’ mropoit cucrembl
UDCXOIMT B epsoM  okraute u obpasyer ¢ ocamu Ox uw Oy

YIAM, pasine oce Oy’ newnt B_naockoctn Oxy u o6pa-

e
3 )
BYCT € HOJOWHMICJALALIM Hranpasaenncs och Oy octpeil yrou,
och (2’ naupasnena Tak, uro o6e CHCTEMul OJMHAKOBO OpHeH-
ThpoBanH. Buipazurs KOOpjMHATH X, ¥, 2 NPOU3BOJLHOR TOUKH
OTHOCHICALHO 11ePBOH CUCTCMB uepes ee Koopaunats X', y', 2’
BO Bropofi.

691. lanm ase upamoyroabume cuetempl koopaunatr Oxyz
n O'x'y2’, HMauano sropo#t cucresb Hax > auics B Touke O =
== (2, 1, 2); oc O'x' npoxomur uepea vouky O, a ocs Oy’
fIepacckaer och Oy B Touke A. 3a nojoxuresniioe Haipasse-
e ocn O'x" npunsto nanpasacune 0’0, 33 MONOKHTEIbHOE
ftatipasacune ocn Oy’ — wanpapieunc pexTopa 5’7\; NOJ0WN-
Teavnoe nanpassiedne ocn 0’2’ BrGpaHo tak, urtoOn ofe
}C[Id;'llex\n Ohau  OAMHAKOBO OpHenTIPOBAHM. BHPa3nTh KOOPAH-

1 Y, 2 NPOUSBOJIBION TOUKY OTHOCHTEALHO MEPBOH Chcre-
Mbt 4¢3 ce koopanuars x', ¥, 2" BO BrOpOH.
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692, Hatitn dopMyar mnepexoma OT OAHOH NPAMOYTOJbHOR'
!

cucremst koopauuar Oxyz x apyro#l, Ox'y’2’, ecan

(Oijx’) == arccos —é , <Ox/,\0y’> == arccos (—- %),

(bxf\Oz’) < Tgi . (Oy,/\Ox’> == arccos (—— —2-), (Oy,/\Oy’) > 32‘—,

npuyeM 06e CHCTEMB HMEIOT NPOTHBOMOIOKHYIO OpPHEHTAlH,

693#, Ha#tn ¢opmynas npeo6pa3oBaHus INPAMOYrOJbHHX
KOOPAVHAT, €cAH Hadajga OGCUX CUCTEM Pasadddbl, a KOHIM
COOTBETCTBYIOUIMX €ANHAYHLIX BeKTOpOB COBNAAAIOT.

694%, Jlaner Ttpu naockoctd Ayx -+ By —[—Clz—[—DI—_O
Agx + Byy 4+ Coz + Dy =0, Agx + Byy + Cy2 + Dy =0, xaxnse
ABe N3 KOTOPHX TNCPHEHANKYJIAPHM Apyr K apyry. Ilpuimmas
aTH TIOCKOCTH 3a Koopaunatamie maockoctn O'y'2’, 0'2'x’,
O'x'y’ noBO# cHCTeMB KOODAMHAT, a 32 IIOJOKHTE/bHbIE HATPAB-
nenust ocett Ox’, Oy, Oz’ COOTBETCTBENIO HANPAB/CHUS BEKTOPOB
{A,, By, Ci}, {As, By, Cz} {Ag, By, Cg}, naiitn Brpamxenns HOBHX
xoopauiatr X', y’, z’ 1IPOH3BOJBHOH TOUKH NPOCTpaHCTIBa Hepes
ee cTapbie KOOpAMHATH X, ¥, 2

695*, Ornocureipio NPAMOYTOJAbHOH CHCTEMBI KOOpAMHAT
Jalipl YpaBHEHUs KOopAHHATHBIX IJIOCKOCTEH HOBOK cuCreMsl:

42452 41=0  (0'y'2),
26— y42 =0 (0'Z'x),
x+2y— 2—3=0 O’ x'y"). .

ITpoBeputh, YTO 3T INOCKOCTH IONAPHO MNEPNEHAUKYJSPHH,
M NANNCaTh BHIPAKEHHS HOBbIX MPAMOYrONbHHX KOOPAUHAT NPO-
M3BOMLHOH TOUKM M uepes ee cTapsie KOOPAWHATH NPH YCIO-
BUH, 4TO CTapoe Hayano O HMEET B HOBOH CHCTEME MOJOKH-
TEJAbHRE KOOPAMHATHI.

696%, OTHOCHTE/MBIO NPIMOYTOJBHOR CHCTEMb KOOpAHHAT
Janel KOOpAHHATHLIE HAOCKOCTH

xdyfr—1=0 (02

25—y —z2-41=0 (O’ 2'x"),

y—z+2 =0 (O'xy)
Hosott cacremsi O'x'y’2’. Ilposeputh, 4TO 3TH TMIOCKOCTA TO-
napno ﬂepl‘[eH]II/leHﬂprl, H  lIanucarb BbIpaXKeHnss HOBLIX np4a-
MOYTOJIBHBIX KOOPAMHAT NPOH3BOAbHOK TOukH M uepes ee cra-
phieé KOODAMHATH, NPH YCJAOBMH, HIO TOUK3, MMEWINasd B CTapo#

cucTeme koopam#ate —1, —1; —1, Gyger B noo#t cucreme
HMETDh TIOJOKHTENbHME KOOPAMHATHL
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§ 1. OxpykHoCTB

[loctuukoB, 1 4, § 3.

Bo Bcex 3amauax 3TOro maparpadga cucrevMa KOOpaHiar npef-
noaaracrcs npaMoyroJbHOH.

697. Cocrapurs ypasiielive OKPYXKHOCTH C HCHTPOM B TOUKe
(a, 0) (a=%0), xacaouehca ocn Oy.

698. CocraBuTn ypaBHeHue OKDYXKHOCTH paaumyca r, Kacawo-
neiica oceit koopaunar.

699, Cocrasutis ypasHeHue OKPYXHOCTH, M KOTOPOH TOUKH
My==(x,, v)) u My=1(x, Vo) ABAAIOTCH KOHUAMH €€ AMaveTpa.

700. ladte koopaunarht uedrpa C nm pamuyc r Kampo#l us
CACYtOIIX OKPYXKHOCTEH:

) x4y x=0;
2y x2+yP4-3y=0; : '
3) x4y 2x —4y=0;
4) 3x? 43y —bx -+ 4y —1=0.
701, Lewtp oxpywxmocrs Haxoaurcs B Touke (@, b), a pa-

Anyc orpyxnociu pasent r. CoCrasHTh napaMerpHyecKHe yp&B-
Heltns 5TOH  OKPYMHOCTH, NpHHUMA# 3a TapaMerp £ yroa or

onoxuiensuoro Haupasienus ocu Ox po pammyca CM, rae
M — nponasoasiias Touka OKPYXKHOCTH.

702, Oxapaktepnsosarb ePaBeHCTBaMH CIEAYIOIHAE MIlOKe-
CIBa TOyYek:

1) mnoxecrso Beex BHYTPEHHUX TOUEK OKPYXKHOCTH

(X —a) - (y—by=r?
¢
2) MHOMECTBO BCEX BIUEUNTMX TOYEK STOH OKPYHHOCTH;

. ,S) MITO®KeCTBO BCEeX TOUECK NJAOCKOCTH, JEKAUUX BHYTDH
0:Iblia, 06pazoBaHOro OKPYHHOCTSIMU

(F—aft(y~t)=r} (¥—ap+(y—bp=ri
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703. OxapakTepnsoBaTb reoMETPHYECKH MHOWECTBO TOYek
MJIOCKOCTH, KOOP/IMHATH! KOTOPHX YAO0BACTBOPSIOT YCTOBHAM:

D (v =3P+ (y =32 <8, x>y
) x4yt vty >0, y>2x;

“ ¢ 1
) w2 4-p2 - 20 <0, | < g

708%, Ilana oxpysknocrs {x — a)? -+ (v —b)2=r® u npamag,
nepecekaomas 3Ty OKPYyKHOCTb, 110 He NPOXOAMI3H Uepes ee
uentp. llafirn ycaosue, 1eo0x0AuMOe B JOCraTOMHOC 114 TOrs,
yto6Hn TOuka (&, y) Jckana Ha GoasvlucH B3 ABYX AYT AaNHOH
OKPY®IIOCTH, Ha KOTOPHE ¢e pacceraeT jannas npasas.

705. Ilpu kaxkoM 1eo6X0aMMOM M QOCTaTOYHOM YCJI0BUU

ypastenue
Ax? 4L Ay? 4 2Dx 4 2Ey + F=0

onpeaesascr ACHCTBATCABHYI OKpyxHocrb. [lpeanoaaras 3710
YCAOBHE BHIMONNEHHKNM, Halird UeHTP 3TOH OKPYXKHOCTH H €e
panuyc. :

706. CociasuTh ypaBHeHHE OKPYKIOCTH, mpoxoiauiell uepes
Tpr TOUKE (Xq, Y1), (X2 ¥2), (X5 Vi), He nexamue ua OAHOH
npasof, '

707. CocrapuTb YpaBHEIHE OKDPY/KHOCTH, MPOXOAsIEH 4epea
ok My==(xy, 1) u My=(xs, ¥y} 1 Yepes 1ayaJo KoOpaHHAT
npu ycaIoBuu, dro mnpsasaa M;M, HC mpOXOIMT dYepes Hawasio
KOOpAUHAT.

708%, Haiirn wkpanpar maunnl orpeaka MyAd KacarenbHOH,
nposeaentoll u3 rouxkn My={xy, Vy), BHCLINEH NO OTHOLICHHIO
K oxpywuoctn x%2+4y?t-ax by =0, rze A—rouka Ka-
canns.

709. CocrasuTh ypasHelne OKpYKHOCTH, NpoXodsuleli yepes
toukn (1, 1); (0, 2) u xacawoiuefics okpyxHocru

(x —5)2+(y —B)2=16.

710. Cocrasurs ypasueille OKPYXHOCTH, Kacawuwelics OCH
Ox B nauajte KOOpAHHAT K Kacalouleitcs OKPYXKITOCTH

(% — 6)2 4 (y — 13)2=25.

711, Cocrasurb ypasliGHUE OKDYKHOCTH, NPOXOxdilel uepes
Touky (X1, 1) (Xa, Vo), 8i1a%, YTO ee HEHTP AEKUT Ha NPAMOH
Ax -+ By +C=0.
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712%, Hafitn ueobxodnMoe M [10CTaTOUHOE YCJIOBHE TOrO,
gro mnpsuas Ax 4 By4C=0: 1) nepecexaer oKpyknocts
(v — aP-+(y—bPF=r% 2) e mnepecekaer 3Ty OKPYKHOCTb;
3) Kacaercs STOH OKPYKIHOCTH,

713. Cocrasurh ypanHeHHe Kacareabliof K OKpPYXHOCTH
(v — a4 (y—b2=r* 1 T0uke (Xo Yg), ewameh Ha 3ToH
OKPYHIIOCTIL

714, Cocrtasuth YPanHeHUd KacareJbHLIX K OKPYXKHOCTH
(x — a)*+ (¥ — by =r?, napaaneavnvix npavof

Ax -+ By +C=0.

715%, Cocrasurb ypasHelne OKPYXKHOCTH C UEHTPOM B TOUKE
(X Vo) M NEPCCeKaloiiell 0P rOroHaILHO OKPYKHOCTL X2 - y2 == 12
P ycaoBuH, 49TO TOYKA (%o Vo) JNEKHUT Blle AAHIOH OKpy K-
HOCTH.

716%, Crenennlo Touky M OTHOCHTEGILHO OKPYXHOCTH € HEHT-
pox C 1 paanycom r wasksaerca uncao o—=|CM I*— r2 Hapru
crenettb ToUKM  (Xg, Vo) OTHOCHTCABLHO OKPYWKHOCTH, 3a1aHHOM
yvpasienvesm x2-4-y2 4+ 2ax - 26y -+ c=0.

717%, Hafiru rcoverpuueckoe MECTO TOUCK, N KawAOH H3
KOTOPMX CTeHCHY OTHOCHTEDbIIO JABYX HEKOHUEHTPHUECCKEX OKPYK-
HOCTCH

x4y a0y 4 0=0,
XA Y2 apw by 4 g =0

pasunl Mexay coboil.

. 718% 1) [lokasaTh, 4TO reOMeTpHUECKOS MECTO TOoueK, CTe-
HEI KOTOPHLX OTHOCHTENBHO ABYX HEKONICHTPHUUECKHX OKPYik-
Hocrel paniim Mewxay cofoit, ecie mnpavas. Dra npamas nasmipa-
€rcd paznKaIbLHol 0OChbio ABYX OKpy:HOCTEH.

2) HoxaszaTh, 4TO ecau OKDPYXHOCTH MEPECeKarnrcd, TO HUX
PaanKanpnas och eCThb mpsiMad, npoxXojdulas Yepes TOUYKHM mepe-
FQH@mm STUX JBYX OKpYKIOCTeH; ecanm OKPYXKHOCIM Kacawrcy,
'O HX pasukateblioft ocblo sBJAeTCA OBuULAs KAcaTedbHas K 3TUM
ABY M OXpYy®HOCTAM B MX o6LIEH TOUKE.

3) Ecoy OKDYKIIOCTH He nepecexkaloTcd, TO HX paankaabiias
OCb HE HepecekaeTcs Hu ¢ 04HO0H K3 OKPYXKHOCTEH. .

151 s peam e, ORI OIS BUE APyt 1o pakare

K3 ; .
;;agaTe‘]b”Hx K 3TUM ABYM OKPYXKHOCTHM, OrpaidyelHhi TOUKaMi
aHuy,



~
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719%, Jlaun TpH OKPYXHOCTH, HEHTPHl KOTOPHIX HEe JexKar
Ha OoxHOH npamof. Jloxasatb, 4TO TPU PalUKaAbHHE OCH KAHHHX
OKPY:KHOCTEHl, B3aTBIX IIOMAPHO, [EPECeKaloTcs B OAHOH TOuke,
Dra TOUKA HA3BIBAETCH PALNKABHBIM HEHTPOM TPeX OKPYKHOCTEH:

720. CocrtaBUTb ypanHeHHC OKPYKHOCTH, IeH1p KOTOpPOH
JAeKUT Ha npasod x -+ 2y-+2=0 u koropas icpecckaer opro-
rouanbiO Kawayilo H3 IOBYX OKpywknocrell x?-4+y?2—6x=0,
x4+ y2 L 8 =0.

721. CocrasuTh YypaBieHne OKPYXKHOCTH, Tnepecexkaroued
OpPTOroHaJbIi0 TPH OKPYKIOCTH:

w2 yi 42y =0,
X2yt 2x 4 2+ 3=0,
x24y?4-3x 4y —1=0.

722, Haiitn ycaosue, 11€06X00#MOE H LOCTATOYHOE IS TOrO,
410G ABE AEHCTBHTENbHBIE H TEPECEKAIOHIHECH OKPYHKHOCTH

X4 y24-2a0 4+ 261y +- ¢, =0,
x4y 2a56 4 2byy 4 c3=0
OLIJIN OPTOrOHAJbHAL :

723. Cocrasurh ypaBHEHHE OKDYWKHOCTH, HpPOXOmsiued uepes
Touky (1, —2) u Toukm mepeceuenus MpAMOH x — Ty -L 10=0
¢ okpyxkuocreto x%1-y2—2x -4y —20=0. _

724%, Oxpyxnocrs C 3anana ypasHenueM x2-}y2—r2 Jlaua
Touka My==(Xy, Vo), JNexauias Bhe 510l okpyxuocth. M3 Touxn
M, K OKpYXKHOCTH NpoBedeHb [Be KacaredvHhie M7y n MyT,
(Ty m Ty—roukn npuxocHosenus). CocraBuTh YypaBHEHHE Tpd-
moti T175. .

725% CocrapiTh ypaBileHHss KacaTEJAbHMX K OKPYKIOCTA
x24 y?=r? npoBeieHHHIX K Hell U3 BHelLHeH TOUKH (Xq, Vo)

726. Hania okpyxHOCTb paanyca r u ee guaverp AB. B tou-
Ke B K [aiiiodl OKPYKIOCTH 1popefeiia xacatenbHas £, Hafitn
pansyc OKDYKNOCTH, KOTOPas Kacaercd npsaMol { W mpoXomuT
yepes A, 3Has, YTO UEHTP MCKOMOH OKPYKHOCTH JICKHT Ha paH-
HOH OKPY:XKHOCTH.

727%, JlaHo ypasHeiie ccMeHCTBA OKPYKHOCTEH

Cp=x243%—2p(x —a)=0, )]
rae a == 0 — (gukcUpOBaHOe YNCAO, a p — MapameTp.
1) Ha#tn Bce neficTBUTENbHbiE 3HaueHHs NapaMerpa p, O

KaX10ro n3 KOTopux ypasueine (1) aBagerca ypasHeuneM ne#-
CTBUTE/NBHOH OKPYKHOCTH; HAHTH €e LenTp M papmyc.

-~
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9) Ioxra3arh, 4T0 BCE OKPYHKHOCTH C, nvewT 06wy pasu-
Ka/bllylo OCh, H HaliTy ee YypaBleEHUe.

3) HokaszaTe, uUTO Yepe3 KakAylo TOUKY (X0, Vo) MIAOCKOCTH,
lle JeAAULylo Ha PAAMKaAbiioH ocu OKpyxHoctelt C, U OTIHYHYIO
or rouek O=(0, 0) n A=(2¢, 0), npoxogut okpyxHocts C, u
NpuToM TOMBKO OAHA. Ha#ttn a1 3TOH OKPYXHOCTH 3HAYEHHE
napaverpa p. _

4y Jokaszars, UTO €cau p = 2a, To Touka A=(2a, 0) AewuT
BIYTPH OKPYHKIOCHH Cp, a HAUAI0 KOOPAMHAT O — Bite ee. Ecau
we p<<0, 10 HaoGopoT.

5) Hokasark, uro creneib ¢ moto#t Toukn M==(a, b) pannu-
KanbHOH OCH OTHOCHIEAbHO MOGOH OKpywHoctH C, He BaBHCHT

or p W pasua Kpaapaty aaaHsl oTpeska OM==AM. Kaxoi reo-
METPHUCCKUH CMBICA 3TOrO pesynabrara?

6) Hdoxaiarb, 4TO ecan Han 2a << py <P WM py <p; << 0,
10 oxpy®noc.nb Cp, BAOKEHA BHYIPb OKpyRHOCTH Cp),.

7) dowasits, uro eciu K moOOH OKPYXKHOCTH, HPOXOAdeH
uepez touky O w A, B mobolt ee Touxe 7T, He Jewameh Ha
painKaIbiol ocH, nposectd Kacareabyw TP (P-—rtouka mepe-
ceuenns Kacareantiof ¢ oceio 0X), TO OKPY/KHOCTb ¢ peHTpoM P
n paauycon PT ecrb OKDPYXHOCTH Cp. Kaxon reomerpuueckni
CMBICA 3TOTO pe3y/bTara’?

8) Jlokasars, uro ecmun M —moBas Todka oxpyxuocta C,

10 oruoutenue 1 OM: 11 AM E:k ne 3asucut ot M. Haiitn Bpipa-
RCIIC k& uepes mapaverp p.

9) Hdokasars, yro moGas okpyxHocTb C, nepecekaer och Ox
B roukax [) u F, rapMOlHYecKH COUPTKEHHLIX OTHOCHIENbHO
Toyck O u A. . .

10) Bo_ uwro nepexomsr oxpywxuoctn C, n OKPYXKHOCTH, TPo-
xoasmpe vepes toukn O u A nupu unsepcuu (O, |0A ).

728%, TIycTb u; 4 4, — MeBble YaCTH yPaBHEHUH HEKOIMLEliT-
PiICcr X oKpykHoc e : ‘

uy=(x —a))* 4+ (y =6 —ri =0,
”2=(x402)2+(}’—.b2)2“‘ rg==0.
" ‘I) lokazars, uro ypasuenne Auuy 4 Agts=0, rae Ay u Ay —
629"3»}16 PaBibie HYMO OJZHOBPEMEHHO, ONPENeAseT OKPYXKHOCTD,
LM A A 520, w upamyo, ecin A+ A,=0. Ypasueuue

P, L -
0111”1 K Aoty =0 naswigacres ypasuenueMm Iy4yka OKDYyXHOCTed,
PEACTHCMOTO  ABYMS AaHIBIMH OKPYKHOCTHMH Uy =0, uy=0.
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2) Hatitn weurp € ORpyxHoCTH Tyuka A Agtiy =0
(M Ay £ 0).

3) [okazatb, uTO UEHTPH BCEX OKpYXKHOCTeH nyyka jaexar
Ha OAHOH mnpavoi. :

4) Haiitw ypasueune npssoli /, Bxoasiie#l B Myd4oK OKpyK-
HOCTeH Aquy-+-Agtta—==0.

5) Jlokasarn, uro upuMas /, npunaiiemanlas Nyuky Aqu; -+
-F Agtt,—0, aBJIsiCICH PALUKAIBHOH OCLIO /ABYX MOOMX OKPYK-
HOCTeH 3TOro Iyuka.

6) lorasarb, 410 CCAM ABE OKPYKHOCTH NY4Ka LIEPECEKAOTCA
B toukax A w B, 10 nmwbas OKPYXNOCrh NyuKa [IPOXOAHUT
yepes rtoyka A w B, u obparuo: mobad oKPyxHOCTb, POXOId-
mas uepes Toukw A u B, upunamnemut sromy nydxy. Taxo#
HYUOK HaspiBaercs AMHITUMUCCKiM, a toykn A u B nazpiBawrcd
Ga3HCHLIMY TOUKAMM JAHHTHUCCKOro nyyka.

7) lokasarp, uro €CAM JABC OKPYXKHOCTH Nyukd KacawTcd
B TouKke A, TO JWOhIC ABE OKPYXHOCTH MYyuKa KacaloTcs ApYT
apyra » 310 Touke. Tako# nyuox Hasetsaercsd napaGo.ind2CKuM.

8) IowxasaTs, 4YTO €C/Hd ABE OKPYMIOCIM 1yuka He nepe-
CCKAIOTCH, TO 1€ [MEePeCeKarICd ¥ HUKAKHEC ABE OKPYKHOCTH
nyuka. Taxo#f nyuok nasmisaercs ruuepOoaHyecKui.

9) Ilokasars, "TO IHYUOK OKPYHKHOCTCH ABJAsETCH AAUNTH-
YeCKnM TOrjla # TOJLKO TOIjla, KOC/Aa OH HE COACPKUTI M OHOH
HYyJ €BOH OKPYKIIOCTH.

TMyuok ssasiercs napa6o/dCCKEM TOCAA U TOMNBKO TOr A4, KOraa
Oll COLEPKHUT TOMBKO O/IHY HYICBYIO OKPYMHOCTH. '

[Tyyok oxpyxiocreft gsisercs runepGoanueckuM Toraa o
TOALKO TOrjAa, KOrja O COAEPIKHUT IBE HYJAEBLIE OKPYMHKHOCIH.
HyaeBole oxpymnocty runep0oanueckoro Myuxa ila3hplBaoTcs ero
npegebHbNE ToOuKavu uiau rouxamu Iloncese.

§ 2. daaunc, runep6oJaa, napadoxa *)

Anexcanpgpos, ra. VI ra. VII, § 1, n. 3.
Mogewos, ra. VI, §§ 102—109, 112—117, 120—122, 125,
MMoctTHuUuKOB, rad. 5, § 1.

Bo Beex 3amauax 3Toro naparpacda cucreMa KOOpAHHAT mpel-
noaaraercs NPaMOyroJbHOM. "

729. CocraBuTb ypabHCHHWE AHHME BTOPOLO MOPSAKA, OCH
KOTOpO#i COBHaAawT C OCiMHM KOOpDAMHAT, 3Had, 4TO OHAa nNpo-
xoaur yepes Toukw (2, 2), (3, 1).

*) Cm. Takxe 3agaud 315—324,
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730. lanucarh ypaslclie 3AaulCa, OUMCAIHOTO OKOJO "pas-
{OCFCPOIITICTO TPEYTOJbIIMKa, ABe BEPIUINHBL KOTOPOro 1aXoaarcs
s rouxax (a, 0) w (—a, 0) 1 coBlas2wT € BEPIIHHAMA 3/HIICA,
”pm;;1,‘1sxoﬁcammm oA110ii ocH.

731, lauwcaib ypasuense runepGosani, Tpoxoaswed depes
roury (L, 2), acumMOTOTAMII KOTOPOH Cay:Kar HpaMbie

y:j—_é X

732. loxazarb, UTO JJAUHA OTPE3Kd, COCAMHAIOUIETO LENrp
57411Ca € TIPOHSROALIOH ero TOUKOH, 3aK/aueta MeXKIy AJAUIaMU
HOJYOCEH 9T0r0 2/UNCa.

733%, jlokasaib, uto ecan OA m OB — orpesku  B3anMuo
MEPUEILTUKY ASPIUBIX  IPAMBIX, COEAMIAIOWMX HCHTD 3aannca O
¢ Ay ero Touxasd Au B, 1o W + 177:317 eCTb BEIHUnia no-
CLOaHIas.

734, [lafirw aauny Cropotb! PasilOCTOPOHIErO TPCYrObHUKA,
Binicanioro B napabony y?==2px Tak, 4r0 0IHA U3 BEpHiHA
TPEYIOablIMKA 'COBIALaeT ¢ Bepldnol napadodst.

735. Hauuncars ypashenue 3aaurnca, nepecexawomero ocb Ox
B oiouxax (1, 0) u (9, 0) u xacaoweroca ocu Oy B 1ouke (0, 3),
3ildg. Uro Cro ocH I1apaJaenbiibl OCsM KOOpAMIar.

736. llanucarb ypasnenwe 3anuuca, OCH KOTOPOro mnapad-
ACIBIA OCSIM KOOPAMHAT, Kacawuerocs ocet Ox u Oy cooTsei-
Civenno B Touxkax (9, 0) u (0, 3).

737, Cocrasurb ypasieHne napaboJb, 3Had, 4TO BEPUIAHA
€ usmeer Koopaunate (@, ), mapamerp pasel p W nanpasJfeine
OCit CUMMCTPHHM  comfianaer: 1) ¢ MoNOKUTCABLIBIM HanpaBIenHey
oc Ox; 2) ¢ orpunareapybiM HanpasaedneM ocu Ox; 3) ¢ no-
AVKIETeaplnM wanpasacuupeM oc Oy, 4) ¢ oTpuuaTenblbM  Ha-
Lipas.ictmen ocn Oy

738, Hayucarp ypaoHeHue TunepOOJb, MNpOXojdueil depes
Totky (1, 0), acumiiroramn KOTOPOH sBAfOTCH npsavbie X =0,
BIECER
. 738%, lHanucars ypaBuelne paBHOCTOPOHHEH THnep6osbl, N/
“(ngof"l‘()(‘b Ox caywur acusitoro#, a touka (1, 1) — sepuinnof.
m”\.;4%./))1{3\!»!'—”4&11{'1'[) A2J4HILE CTOPOH PaBHOGEAPEHHOrO TPCYro/b-
mr:nml " BIIMCAMIOLO B PaBHOCIOPOHNIOK Funeploty € mosay-

Wi PABIINMY @, 3Has, Yro BepuiMHa A COBHANAer € BepLUMHOHN

FLlicpGoy X 2;
{“PLON 1 410 yrosm npm 3TOH BepuiMHe paBe g
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'\4741. Hanucars ypasnenne simuica ¢ sepiupdavMu (0, 6) u
(0,—2), 3maq, uyro ua ocu OX 3TOT A1MC BHCEKAET XOpAy
anunpl 6.

742. Hanucarp ypasHenue JUHUY BIOPOro NOPAAKAE, AN KO-
Topo#t och Ox spagercs ochio cummerpud, ock Oy — KacaTesb-
HOH B DeplluHe, 3pasg, UTO JuHUS UPOXOAHT UYepe3 ABE TOUKH
(2, 3) u (6, —3)

743. Joxasath, 4TO NpOU3BENeHuE paccrosHuil 060 Touxn
ranep6oani 10 ABYX ACHMIITOT OAHO M TO Ke AJS BCEX TOYEK
rutep 6ot

744%, Hafitm reoMeTpuyeckOe MECTO HEHTPOB OKPYXKHOCTeH,
orcexaiomux na ocsx Ox # Oy XOpAbl, COOTBETCIBEHNIO DaBHBIE
2a n 20. )

745%, Jue NPOTUBOIOJ/IOXKHBIE BEPUIKIIK NAPaNIENOrpaMmMa Ha-
X0AHTCH Ha runepbose, a CropoHh mnapangaenorpamma mnapasn-
JCABHBL achMiTOTaM rHuep6oapt. JLoKasarh, YTro Mpsimas, COenn-
1910185 IBe APYCHE [POTHBONOJOKIbNE BEPLIUHK NapaJjaeno-
rpamma, POXoAHT uepes UEHTP ruiepGos.

746%, Ilatity nanboasiin# paguyc Kpyra, Jexauiero BHYTpU
napaGoan p¥==2px u Kacaloulerocs napabosinl B ee BepLuIHUE..

747%, Hokaszars, uTO YeTHIPE TOYKHM NepeceucHus ABYX rapa-
00/, OCH KOTODLIX B3aUMHO NEPNEHAMKYAIDHb], JeKar na OgHOH
OKPY¥HOCTIH.

748%, Yepes duxcuposannyio touxy A ocu napabonst npo-
BOIAICA BCEBO3MOXHbIE xOpanl [oxasars, 4r0 Npou3neleiHe
paccToanp#i OT KONUOB XOpAH [0 OCH Napaboju ue 3aBucHr
OT HaupanJeuvs XOpPAbl

749. Hanucare ypassenne napaboJibl, BEpUINHA KOTOPOR Ha-
xoantcst B 10Yke (2, 6), a och napamgensita ocu Oy, dHas,
yro Ha ocu Ox sra mnapaosa BhiCeKaeT Xopay LauHe 6.

750. Hanucats ypasuenite paBHoOCTOpOMileH runep6on, ozia
W3 BepuIMil KOTOPOH 1aXxoAurcd B TOUKe (2, 2), me#icrBarenbuas
0Cb Napanenbliia OCH Oy npu ycaosuu, uro Ha ocn Ox rHmep-
Gosa BLICeKaeT xopay Aantb 8,

751%, Hanucarb ypasuesnue 3JI4MCa, A9 KOTOPOro npmwme
X +y— 1._.0 Hx—y-+1=0 cyrb coorBercrsenHo Gobiuas
u MaJjad OCH M JAuiIE NOAyocel Kortoporo a=2, b==1.
~762%, Hanucars ypanuenne napaGoasi, OCblo KOTOpOH CJIy-
KHT npaMas x4+ 1=0 n xoropad nupoxomur udepes TOuKH
©, 0, (O, 1).

\‘{753*. Hanucars  ypassenste runep6osbl, 3Has ee  0OCh
2x —y 4 2=0, acumnrory y=0 u touxky (1, 1).
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7 § 3.

754%, Hanncars ypasltienue rancp6oasl, 3xHag, 4TO €e acuMIi-

TOTH 1aP2AAEAbIb OCHM KOOPAMIAT ¥ 4TO rumepGosa MPOXOANT
¢ ¢
uepea Toukn (0, 0), (2, 1), (1, 2). .

755. Haiitn reomerpuuycckoe MeCTO TOYEK, IpOM3BEAenue
paccTosivii  KOTOPHX "0 ABYX NPOTHBOMOAOKINX CTOPOI 1ps-
NOYFOADLINKA PABIO NPOU3BEACHHIO UX PACCTOSHUA A0 ABYX JIpY-
Fitx HPOTUBOIOJOKIILIX CTOPOIl €FO.

756%, Hafti reoMeTpHueckoe MeCTO OCHOBanul nepueHuH-
KV9DOB, ONYHICIHKX M3 HleHrpa 344unca hHa Cro XOpAk, COenu-
[raolUie KOHHH MCPHeHAUKYAIPILIX AHaMeTPOB.

757%. Haiite recoMerpruecxoe MCCTO BepulMH pasiobeapei-
X TPEYTo/bIHKON, GOKOBHIE CTOPOHN KOTODHX HPOXOAAT ue-
pes  (uKcHpoBanHHe Toukm P u (Q, a OCHOBaHWA NapaMNedbHbI
¢prnicnppaniot npamo#t d npw ycaosuy, 410 npsMele PQ u d
e napaneabin. ’

758, jlokasarb, 4TO €CAH 1BC JUHUE BTOPOrO MNOPsIKA, OCH
KOTOPMYX HapajICabHbl, LepeccKalorcst B 4YeThpeX AcHCIBUTENb-
HBIX FOUKAX, TO 3TH TOYKM JEKaT Ha OMHOH OKPYXHOCTH.

& 3. doxycHl M JMpPeKTPUCHl JHHANW BTOPOTO mNOpsaKa.
YpaBHeHHe JUHUHM BTOPOro mOpsiiKa
B MOJAPHBIX KOOpAMHATAX »

Bo Bcex 3amauax aTOoro naparpacga cucreMa KOOpPAUIIAT NPCa-
loraraercqa IlpﬂMOYﬂOJIbHOﬂ.

L. Dorycel, dupermpucs, sxcyenmpucuinemn

759, Haittn dokycoi Fy, F, U cOOTBETCTBYOUIME UM ANDPEK-
TPUChE Cneayrouinx Jnui

2 2 L 2 3
Dy ti=0 T -2 E8=0 3) y=7

760, HMaita dokyc n mupekTpucy napaco.n
3x? 4 12x 4+ 16y —12=0.

761, laitn Qokyc F n anpextpucy d mnapaboaw y=ax>

762. Haittn Qoxycw m IMPEKTPUCH PApHOCTOPOLIEH rumep-
B0 2xy==qa?

763, 1lanncars ypaBuenns saannca u runep6oant € GOKYx
cam (7, 0) nu (—7, 0), npoxonmuux uepes Touxky (—F2, 12):
™ ' 764, Hanucarb ypasHenue JAunum BTOPOrO NOPAAKA, 3Haa ce
dorye (2, 0), coorsercTByiOmYyI0 eMy AMPEKTPACY X =8 n
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1 .
SKCLEHIPHCHTET €= 5 . Haiira Bropoft pokyc n Bropyw anpexr-

plcy JAUHIH. .
765, Hammcars ypasucnue Jauinn BYOPOro Hopsaaxa, Goxyc
woropolt naxouitcs B touxe (2, 0), coorsercrayiomas eMy apek-
rpHca MMeer ypanneHue X -=9, 8Hafd, Yro0 JHHIY HPOXOINT ucpes
Touky (10, G). lHa#ity BrOopoli QoxyC n BIOpyio AMpesIpucy
2TOH annu.
~{766. tlammucarb ypasHchWe AMUNH BrOPOro mopaaka, GOKyc
KOoropo# uaxonires B Touke (2, 0), coorsercipyiouiad ewy
aupeKkipuca umeer ypapuenune x==0, 315, 4ro JHHA fIPOX0O-
anr yepes rousy (—+4, 8),
767. llaswin nauny Xopam Dl Broporo 1Opsiaka, 1POXo-
Jsuich uepes ee QOKYC H HepnCHANKYIsplod K (okaabHol ocu:

P )

1) saaunca g2 F == I, a>b
92
~ 4
3) papaboan y?=2p.x.

:“1’

x2
2) runepgoan

768. tlafin ornowcnne, 8 KOTOPOM LEHTD JUHIII BTOPOLO
NOpAIKa A2AHY OTpe3ok ce POKaabLuoi OcH, 3akmoucHp i MeKay
(hOKyCcOM 1B COOIBCTCTBYOWCH ANPCKIPHCOH.

769, Buuncaurp aKkCUCH IPUCHTCT PaBHOCTOPOHHCH rinepOoatsL

770. llycrs gpe runcpBoani BMeOT 0oBuiMe acnMmroThi, jloka-
3ath, Uro: :

1) econ o1 runepGoab JAexar B OAHOH W ToOH e nape
BEPTHKAJbHBIX yr/oB, OBGPA30BAIHLIX KX acHMITOTaMi, 1o X
9KCHEITPUCHTETHl panibl MCKAy COOOH;

2) ecan 3TH runepBosibl JIeWAT B Pa3lbIX 0APAX BCPIrUKajb-
IBIX  yrJA0B, 00pasoBaHiiLiX UX AaCHMITOTaMil, TO HPOH3BEALHHE
¥X SKCOEUTrpPHCHTETOB OOMAbIIE W1 PABHO 2, mnpuueM 3T0 npo-
u3Be1cHHe PanHo 2 TOABKO LI PaBUOCTOPOHHHX THIICPOOIL.

771, OnpelenuTs IKCUSHTPHUCHTET 3.TAUIICE, CCAH PACCTONHUE
Mewdy POKyCaMu eCrb CPeAHCe apndiMernyeckoe Aann  ocell.

772. Haittm skcuentpucaTer 3/au1cCa, 3iHasy UTO CTOPOHbI
BHUCAHHOrO B HEr0 KpalPara HPOXOAANT 4CpPes (POKYCH AMUICA.

+773. PlaiTu  sKCUCHIPUCHTCT 3.4WICA, 8HAW, 4YTO B HErO
MOMHO BRHCATb PaBHOCTOPOINMMH ¥TPCYFOABLHIK, OFHA ©3 BepIUHH
KOTOPOro ¢oBnamsaer ¢ BepliHOH suwinnca, npumialicxawei
GOKanbLHOR OCH, & TPOTHBOJASKAILAA CH CTOPOHA NPOXOIUT Yepes
GOKyC 3a3unca,
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774, 3uan SKCUCHTPHCHTET ¢ 3JMNCA, HAHTH IKCIeHTpHCHTeT €
rinnep0o.asl, IMelonIeRt ¢ aTny , 3aauncoM  obuiie (POKaabihe
xopail, T. G XOPIbi, RPOXOAAWME vepes (POKYCHl 1 nepiieniu-
gyuplive K (POKaJILHOA ocH.

2 2
775. Jlau aaaunc )1(6 |- y4~:1. tlamicats ypasuenue runep-

GO, TMCIONEH € 3THAL 3J11HCOM 00LLIUC (POKAABHBIEC XOPBI.

776. Ilana pasuocTopouning runepbona x%—y%2=aqa? Hamu-
¢aTh YPapHEHHE 3JAANCE, UMeomero ¢ 3roff runepboao# obiine
pORAIBLHBIE NOPJLbL

777. flana napatona y%==2px. Hamucars ypasnuenue napa-
Goapl ¢ mapaserpos p’, umewouteft obuin# doxye ¢ Aamioi napa-
¢ostofl, upun VCAOBINH, UYTO OCH o6enx napaGos WMEIOT NPOTNHBO-
[OMQKHBIC 1A PABACHHS,

778. Tana napa6oaa 3}:-2— x% Hamucars ypasuenue apy-

roit napadoasl, nuMelomieH ¢ AanHo# napadonofi obulyl (Goxasnb-
Vio XOpay, T. & XOPAYy, Npoxoiaamywo uepes goxyc napabosn
U HEPHCHANKYAIPHYI0 K €€ oCH.

779. 1) Bruncants gminy oTpeska acHMHTOTH CuiepGon
2y
at = b2

33KTI0OUEHNIOI0 MCHKAY CC IENTPOM M JIMPEKTPIICOH.

2) Hattre paccrosnne o7 ¢oxyca 2rodl runep6oan g0 ee
ACHMITOTHI.

3} JlokasaTs, uTo OCHOBAHME IEPNCHAMKYIAPE, ONYILEIHOIO
13 hokyca TurcpOOIH na €€ aCHMNTOTY, JIGKUD HA ANDEKPHCE,
Coorsercrayiest atomy ¢okycy.

780. Iloxazatb, uro paccrosime OT moGo# toukn M ra-
Hephoant 1o dokyca F pasHo OTPesKy hpsiMofi, HpoXoasiich ye-
PE3 51y TOUKy mnapannesbHO ACHMMTOTE, 3aKJIOUCHHOMY MCHIY
TOuROH M w npnpexrpucofi, coorsercrnyiomett doxycy F.
+-/'81. Hanucars ypasnenne runcp6osiel, 3Has ucereipe TOUKH
(: f +92) ucpeceyenna e JIRPEKTPUC M ACHMITOT.

A Hanucats ypasuenne amiun Broporo nopsiaka, HeHtp
“OYopoti naxomurea s Touxe (1, 0), a oanofi 43 AIPEKTPUC CAYXKUT
ipunay X = 2, 3Had, 4T0 AMIKA NPOXOTUT uepes Touxy (3, 6).

‘783“‘. Hanncars  ypasweune runepBoam, 3nas ee  goxyc

(=2, 0), YPasnenite X ==7 RuPEKTPHCH, COOTBETCTRYIOILCH Jipy-

2

FOAy vt -
1y dokyey, u yroa MY acumuToTavu arctg gy, COACpKa-
HUH doxyce runepGoab,
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¢784*, Hanucarb ypaBHeHHe JuliMg BTOPOTO IOPSAKA, Bep-
UIMHAa KOTOPOM HAaxOAWTCa B Hadajxe KOODPIAuHar, OimKahimui
K He#t ¢okyc B Touke (2, 0), a oama U3 AMPEKTPUC KPHUBOH ne-
pecexaer ee doxanbHyd ock B Touke (12, 0)

786*, Hanucars ypasiienvie paBHocTOpOHtieR runepOo.H,
snad ee Qokyc (1, 1) u acumuToTy X -4+ y=0.

786, HanwncaTe ypaBuenne pasHOCTOpPOHHe# rumep6o.bi, 3Has
ee doxyc (2, 0) u acumnTory X = 1.

787%*, CocraBuTh ypaBnienue 37aurca, (HOKyCH KOTOPOro
umetor koopauHatn (1, 0), (0, 1) u Goimwmas ocb pasHa 2.

788%, CocrtaButh ypasHenue runepfoan, (OKychl KOTOpOH
uMeror koopaunarst (1, 0) w (0, 1) 1 acuMNTOTH NAPANAENbHL
OCAM KOOPMHAT.

789%, Hafitru paguyc wuaubonbiuefi OKPYKHOCTH, Jewxaie#
BHYTDH JAUHUH BTOPOro NOpaaKa M kacalouielics 3TOH nuHnu B.ee
Bepmuug, npuHagnexaes ¢GokasbHo# ocH.

790.;1afiTn reomerpuueckoe MecTo TPUEK, CyMMa PacCcTOAHMH
K(’)’:rop IX OT JaHHOH TOYKM M [danuo# 11paAMO# o4Ha M Ta XKe AJ
BCEX TOUEK 3TOTO reoMeTpHyeckoro Mecta.

791, Hafitn reomerpryeckoe MecTO WEHTPOB OKpyxHocTel,
KacAIUXCs JaHHOA OKPYKHOCTH U lieieDeceKkaiomell ee npaMoi.

792, Hafitn reomeTpuueckoe MecTo LEHTPOB OKPYXHOCTef,
KacaiomMxea ABYX OKpyXiuocrei:

x24 Y21 2x —3=0,
£24-y2— 10x~39=0.

793. Hatitn reoMerpuueckOe MecTO IIEHTPOB OKPYKHOCTEH,
npoxoaamux uepes Touky (4, 0) n Kacamouyxcad OKpYKHOCTH

X2+ y? 1 8x —84=0,

794%, JlBe BepliuHb TPEYroJblinKa 3akpensensl B (oKycax
runep6oabl, @ TPeTha liepemeniaercd 1o ee sersu. Kaxue saHHUH
ONUCHBAIOT TOUKYM KACAHURA OKPYKIOCTH, BUACANHOH B 3TOT Tpe-
yrOJbHNK, C €r0 CTOPOHaMi?

795%, Jlpe BepuMHLI TPeYroNblUKA 3aKPerJieHn B (OKyCax
runep6oabl, a TPETLA IEPEMeiaeTcs 10 ee BeTBH. Kakylo auuuio
ollUChBaeT NPH 3TOM HEHTP OKPYWIIOCTH, BIMCaHHOR B Tpe-
YTOJbHUK?

796. CocraBuTh ypaBuClHe runepBoabl, 3Has OauH M3 €e
doxycos (—2, 2) n acamuToThl 2% —y 4- 1 =0, x -}- 2y — 7 ==0.
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9. YpasHedue saunca, sunepGoast u napaboast
8 HoAsIpHLL X Koopdudamax
797. CocraBuTb ypaBienue rurnep60ael B TOJAPHBIX KOOpP-
x2 y?
gnparax, CAM 1amno ee KAaHOHWYECKOe ypaBHEeHHe 1r7 — 5z 1.

7908. CocraBuTh KaIOHHUECKOE YpaBHEHHE THiepGOJIBL, €CaH
9

MO €e ypasHenue B TNOJAAPHLIX KOOpAMHATAX pzm.

799, CocraBuTbh ypaBHenne napagoas y?=8x B NOMAPHHX
}\'oop,’lllllﬂ'i‘ax(

800. CocTaBuTh KaHOHHYECKOE YpaBHEHHe Mapafoasl, oIpe-
neaseMolt ypaBHeHueM pzm

801. 'iepes doxkyc napadonsl mpoBefena xopaa, o6pasyonias

T
C €e 0ChlO Yron -z Hafitu otnoluenne, B KOTOpOM OKYC ALAUT
31y XOpay. '

802*, Yepes Qoxyc napaBosl NPOBOAATCS BCEBO3MOKHBLIC
xopa. Ha kaxnoR u3z nmx or ¢okyca B HanpasieHud Gojee
YA2ICHIIONO KOHLA XOPAbl OTKJIAnbIBACTCs OTPE3OK, paBHblit pas-
HOCIN  OTPE3KOB, Ha KOTOpHE OKyC AenuT xopay. Hafitu reo-
METPUUYECKOE MECTO KOHIOB 3TWX OTPESKOB.

803%, Jokasath, 4TO cyMMma OGpAaTHBIX BeJdUHH OTPE3KOB,
11a KO[‘OpHG CpOKy(; JAVHUKA BTOPOTrO Nopsixa neaunr IlpOXOﬂﬂmle
UEPEs 11ero XOpAy, eCThb BeJHYHHA MOCTOSHHAs.

804%, [Ise BepwuuHnl TPeyroibHUKA 3axperieHsr B TOukax A
w B, a tperps Bepwnna C THEpPEMEmaeTcss TaK, 4TO yroa TpH
vepiunne A ocraetcs BCE BPeMs BXBOe 6OJblle yraa Npu Bep-
e C. Hatitn amimo, onuchiBaemyro Bepunaoi C.

§ 4. Onpepencune THma W pacnonowenus JURUHU
BTOporo mopagka no ee obleMy ypaBHERHUIO,
Ilpumenenue unpapuanton

Anexcaugpos, ra XVI, § 1 —4; ra. XVII, § 11,
Mognenos, ra XI, §§ 141 — 144, 150.
llocruakos, ra. 6, § 1, nm. 1—3, 5, 8.

1IONOIBI0 fiepeHoca OceHl KOOPAMHAT YCTAHOBUTD,
a : ONpEICAAeTCs KawiuiM U3 CASAYIOWUX ypaBueHuni
W nahy et P , 1 CACAYIOULIX yPIBHEHT,

€ pacnooKeine OTHOCHTENbHO [aHHOH CHCTEMbI
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KOOPIMHAT:

1) 9x24-16y2— 54464y 4+ 1=0;
2) 4952—)/ — 16— Gy -+ 3=0;
!3) 3y?— 12x — 6y - 11=0;

4) 2542192 — 1004 + 54y — 44 =0;
5) 4x— y?— 165+ 6y 23 ==0;

6) 3x2%--12x4- 16y — [2=0;

7y 9xt—-4y2 436 — 16y +20=0;
§) KTl x—6=0;

9 XY
't'zg"} b—‘“ )

10y ¥ 2 LY
a® 1)2 a '.b ’

1y x? 2x
a2T1)2+ +

B806%, Jlunus BTOporo MopsaKa OHpeZeaseTcs VpapHelneM

X232y LA (y2—2x)=0.

OnupeneanTs Tun JMHHE [PH  M3MEHEHWW TrapaMerpa A oT
— O A0 4-00 u HallTh e¢c PacnosokeHne OTHOCHTEAbHO Hak-,
HOH CHCTEMB KOOPAHHAT. ”
807. Onpegeauts THH JUHHA, HANMHCATL e KaIOHHYECKOE
ypasHenne u HallTH KaHOHMUYECKYIO CHCTEMY KOOPAMHAT:

1) 5x?-b4xy-+-8y2—32x —56y+80=0;

2) Bx?-L 124y —~22x— 12y —19=0;

3 xP—dxy+ 424 —3y—-7=0;

) XP=5xy+ 4Pt o2y —2=0;

5) dx?— 12xy4 9y —2x¢ L3y —2==0;

6) Qx2—dxy--6y24 16— 8y —2=0;

7) 8x24 Gy —206x — 12+ 11=0;

8 x*—2xy+y?—10x—6y425=0,

9) 2x%—Dxy— [2)? — x+ 26y — 10=0;

10) 4x?—4xy 412 —0x+ 3y —4==

1) 262 4xy 45y2 — b — 8y — 1= 0;
Ni2) - 12xy— 4212548y £ 5=0;
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a151 §4.
1) Ot - 24y - [5y2 2300 + 110y — 475 =0;
14y 3x?day—2y? S5y —2=0;

15y Aa?-- 12y -9 — 2000 - 30y L 16=0;

16) Ba ay -5 G — [0y —3=0;
)

17) 1L JC{\'-{— 5},2~ 125 —- 22"!._ 1y= 0;

I8y 4 day -3t =3y —7==0;

1) 4a? L lbxy 15y —8x - 22y - 5=0;
20y da2-p Ay -yl Hx -8y 4 15=0.

808%, Jluims BTOPOTO 1OPSAKA ONPEASIACTCH ypaBHEHUEM
x22axy - yi==1.

Oupeicarrh  TUIL JAHHEA  [IPH H3ACHEUHH napaMerpa o OT
— 5 A0 --on o nafitm ee paclosIOKEHue OTHOCHTEMbHO AaH-
HOH CHCTEMBI KOODAHHAT.

809*, llafirn (POKyCcW u COOTBEICTBYIOUIME UM JHPEKTPHCHE

aunuil Broporo nopsixa:
1) Gy —8p2-- 126 — 26y — 11=0;
2) Pty 4y 8x - Oy + 2=0.

810. ;lokasars, uro ecan ;=0 10 [, <<0.

811%. lloavaysck unpapuanramn Iy, 1, I, wHalite  ycaosns,
neo0X0AuMLe U ZOCTATOodilbie AJst TOro, UToGH AUHUS BTOPOrO
liopsiika Ouiaa  pasnocroposHeft runep0oJsof, M HanuCaTh  ee
RalCNIueckoe ypasHenme.

812%, C nowomblo unpapuantoB Iy, I, Iy Bhipasuts yc-
AoBue, HeO0X0AMMOC ¥ JOCTATOMHOE Ajd TOrO, UTOGH BETBH
Tonepbonw aewanu B oCTphiX  yrjaax, 06pa30BaHHMX €€ achM-
UTO1aMu.

8138*%, C noMoiwpio uuBapuantoB [, I, Iy BEIpasuTh yc/a0BHd,
HeOBXOAUMME M 30CTATOUNBIC A% TOFO, YTOBH JHHAS BTO-
POIO  nopsaka 6waa  mapo#  B3AaUMIO  TEPNEHAUKYIAPHBIX
HpaMx.

-‘ioqirlf;:. ‘I‘Losasa'r?, YTO BCAKAd JHHEA BTOPOrO MOPAAKaE, Npo-

o 1L;;ri1 lgp(;s q‘g_rmpe TOUKM NEPEcedcHnst ABYX PaBHOCTOPOH-

B uehp 04, CCTb PaBIOCTOPOliHsA rurep6oaa U l1apa B3a-
CPMCHAUKY ASPIBIX 1IPSIMBIX.

" AOC'I‘;‘}.‘OBMPaSI/ITb depes uusapuadtel [, Iy, I3 Heo.6xo,umaoe

HHOE yCaosHC TOro, 4roGwi Ofulee ypaBHENHe JHHUH
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BTOPOTO MOPSAAKA OMpeiensao AeHCTRuTeablnH 3naunc. Bupa
3UTb uepe3 HuBAPHANTH €ro MAOHIAIb S. |
816%. OGwmee ypasuenne I’ (x, y)=0 BrOopO#i cTenen
onpejeaseT JMHKIO BTOPOrO NOPAIKE, PACnajaionLyiocd Ha as
napaiieabnhie npameie. Halitw ycnosue, HeoGxoaumoe H 40CTd
TOYHOE [/ TOro, uToO0H TOuKa (X, Vo) AeXKasa MEKAY STHME
TPSMBIMH. :
817*, Jlupus BTOPOrO nOPAIKA, 3alaiiHag ypaBHEHeN
F(x,y)=0 Bropo#t creneny, pacnagacics Ha [apy Hepece
KAOMAXCAd M HE B3aMMHO TEPTeHANKYASPHBX Npambix. Haiiti
HeoOXOoUMOe M [OCTAaTOYHOE YC/NOBHE TOrO, UTO Haiilaf TOUKj
Mo=(Xo, ¥o) 7NEKHUT B OCTPOM Yyrae, OOGPDa3OBaHIIOM 3ITHMi
IpAMBbIMU. ]
818%. Bupasuts uepez umBapmantil Iy, [, I3 Heo6xonumos
W [OCTATOYHOE YCJOBHE TOro, uToOn OOnee ypasueine auiu
BTOPOro MNoOpagka ONPeAC/sno OKPYHHOCTb. ]
819%, Jlokasate: mad TOro, 4TOOB YpaBHEHHE BTOPOH CTE
nenu ¢ ABYMH HEH3BECTHBIMH ONpPeneadn0 OKPYXHOCTb (IeHcTBH
TeAbHYIO, " HYJIEBYIO HAM MIUMYK0), Heo0XOIMMO H IOCTATOUH
4YTOGH B 3TOM ypashenun k03(puauentnl NpH KBagparax KOOR
JUHAT ObIM PaBHH, 2 KOSMQUIMEHT NpU NPOMSBEACHUN KOOPA
HaT Obl1 paBeH HyJo.
820%*. loxasarb, 4TO JaMHUA BTOpOro nopsara 3x%—2xy
+ y24-6x —9=0 ectp 91a4NC, N NINUCATL yPABHEHUE /AN
C TEeMH K€ OCiMH, [OJYOCH KOTOpPOrO BABOE GOJbLILE, UEM
LaHHOTO.
821#, Jlokasatb: m1d TOro, 4TOOH ABe rUNepGosnl “Mes
OIHM M TE e ACUMITOTH, HeoGX0AMMO H JOCTaTOYHO, YTOH)
B ypaBHeHMaX STHX THAEPOOJ] BCEe KOS(MQUUUEHTH, KpOME, ObIY]
MOXKET, CBOGOAHMIX UYJAEHOB, OLLIM HPOMOPUHOHANBHBL. '
 822%, Jlokasarb: AAA TOrO, uTOGH ABE Napatonsl we:ﬂ!
OQMH M TOT Xe NapaMerp, OMly H Ty K€ OCb W OZHO H TO ¥§
HaNpaBJEHNE OCH B CTOPOIY BOTHYTOCTH, HEOGXOAAMO H OE
TATOYHO, YTOOK B HX YPaBHEHHHAX BCE KO3(QUUHEHTH, KPOME,
GbITh MOXKEeT, CBOOOZHBIX U/JEHOB, ObijH [POUOPUHOHAABIIBI J
823%, O6wue ypasHeuus ABYX ruliepboa UMEKOT TaKOH Blﬂ

anx? 420135y 4 ag v? 4 2a,x + 2a2y 4a=0C
a1 %= 2a12y + @y -+ 2a3% - 20,y b= O-
TTpn xakom HEOGXOAMMOM UM QNOCTATOYHOM YCJAOBHM OHH GyAyl

Je:KaTh B PpasHLIX BEPTUKAABHBIX yI/aX, OOPa30BaHUBIX HX
_ oBwuMK aCUMNTOTAMH P

5

S e

N
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824%, O6uee ypasuenne F (x, y)==0 sropolt cremnenn ompe-
nensier ranepGoay. C novombio MABAPMAHTOB HANHCATL YPaBHe-
Lme anHul, paciaiaioluefics Ha napy e acHMnTor.

825%, ilokasath, uTO0 BCE pOMOB, BNHCaHHBE B OJHH H
ToOT K€ 3JUIMIC, OMHCANBl  OKONAO OAHO# M TOH e OKpyK-
HOCTH.

826%, IlokasaTbh, 4TO JHUIUA BTOPOro 1OPAIKAE, HPOXOIduias
uepLs nee BEPUIMIB TPEYTOAbHMKA M TOUKy AleDeceueHds €ro
BLICOT, €CTh DAaBHOCTOPOHIIAR THNep6oaa, eCau TPeyroabHHK
HE UPAMOYTOMIL .

827%, [lokas3aTb, 4TO e€cAM ABE PABHOCTOPOHHME THIEPGOJIH
HCPECCKAKTC B UETHIPEX TOuKaxX, TO Kaxaad H3 3THX TOYeK
ecTb TOUKA [EPeCeyeHusn BHICOT TPEYroJbiinKa, O6GPa30BAHHOIrO
TpeMs APYTHUME TOUKAMH.

§ 5. Kacartenbnmle Kk JUHUAM BTOPOrO mMOpAzKa

Aackcanapos, ra. XVII, § 4.
Moaeunos, ra. VIII, §§ 110, 118, 123; ra. XI, § 147,

828. CocraBurh ypaBHEHUS] KacaTeAbHBHIX K JIMICY
x2 y2 1
Fri="b
nponeaentntx U3 Toukm (12, — 3).
829. IlMlanncats ypasienns kacatedbHbiX K runepose

v

*% — 70 =1, nposenernx n3 toukn (1, 4).

830. Hanucatn ypasuenns KacaTeasHHX K napadose y*=4x,
HPOBeACHNpIX M3 TOUKH (—— 1, g)

831. [lano ypasuenme wacareaplio#t X —3y-+9=0 x mnapa-
6oac y?:=2px. Cocrasnib ypasHeuue MapagoNsL.

832, Maiitu kparvatimee paccrosime napaGoas y?=64x or
pavont 4x 4 3y - 46 =0,

833. Hanucars YpaBHEHHS  KAaCaTeNLbHBIX K BJIANCY
X2 I

is T § = 1, napamressunx npamo x4-y—1=0.

834%, Hatiru VCJIOBHE, HEOOXOAMMOEC M J[AOCTaTOUHOE a1
T0ro, wro6m Kk runepGosc -’g—-JI’; = 1 MoxHO GOm0 NPOBECTH
Racareabupre, napanieabieie NpAMol y = kx,



120 rJ1. vi. JJHHUI BTOPOrO MOPHIKA [ 838

835. Haiitn kacareabnyio ¥ mnapabote y2==2px, napaid
JAeJBHYI0 TIPAMOR y == kx. i

836. Hanucare ypasuenne kacaTeaniofi k napabone y?=2px}
OTCCKAKIICH 112 0CAX KOOpAMHAT DPABHLIE OTPE3KH.

837. Hatitn reomerpuuccoe MeCTO CCPeAMH OTPE3KOB Kacas
TCABIBX K Hapabose y2==2px, BaxkJCUEHIBIX MEKAY OCHMH
KOOpIHHaT. '

838%. Hanmcarp ypagHenums  KacaTeJbHMX K SJJHRMC
3x% 4 8y2=45, paccTogHus KOTOpHX OT muenrpa a1aunncyy
pasHm 3. .

839. Hanucate ypaBneHnst KacaTeabHOR K runeptose xy = C§
B TOUKE (X¢, ¥o), Jexaiici na runepboe. 3

840. Haitru yros wmemkay xKacareAbHbIMA K ABYM PaBlioCto-3
pouHuM rugepoaaMm B ux oOulcd TouKe, ecau ocH omioiy
runcp6oabl cayxar acaMnTOTaM# Apyrofi. . :

841%, Jlokasarb, YTO OTPE3OK KacareJpHOH K runepboiey
3aK/OueHHbIl  MEXKAY €€ acuMNTOTaMi, AeAHICH TOUKOf kacammz
noloJaam.

842%, [okazaTh, u4TO BCE TPEYTOJLHHKH, 06pasonemm,n’»:v'j
acHMTOTaMu runepboubl B NpPOU3BOILHOA KACATCALHOH K nei>lA
MMIOT OJHY M Ty k¢ mnaoumaib S. Beipasurs 31y w 1omam,§
yepes HoayoCn THNEpO6odsl. g

843, T'unep6osa, oc KOTOPOH COBIA/NAIOT € OCIMM KOOpAH- g
HaT, KacacTcs Hpavoll x —y—2=:0 B TO4ke M==(4, 2),
Cocrasutb ypasnetine 3TOH ranepBost. e

844, Cocrasurs ypaBueHue runcpGOab, 3HAS YPAaBHCHAA Eg.

X
acumnror y=rl- 5

H  ypaBHelue oo U3 e kacaTeanux
dx —6y—8=0. B
845%, llafitn ycaoBnd, HeOOXOAMMHE M ZOCTaToUHKE 11
¥
b2

1) mokHO OBLJIO NMPOBECTH ABE KacaTeablihie;

2) MOXHO ObLIO HPOBECTH OAHY KacaTenbilyio;

3) wenb3a 6uA0 HPOBECTH HU O/HOH Kacarc/anHOH.

846%, Ilpu KaxoMm mcoBxXoauMoM H AOCTATOUHOM )C"IOBI/IIA

Kacaresbiible, MPOBEACHHBIC W3 TOUKH (Wq Yo) K THLEPDOJE

¥y .

AT 1, KacawTcs pas/nunbX €€ BeTBed. 1
847%, Harnncars ypasredne xkacaicasHofl K runep6o.e, npo-

BeZeHHOH u3 TOukA (Xp, Vo), Jewawed Ha ee  aCUMIrOTe ]

= 1 u3 ToukmM (Xq, Vo)

v
Toro, uroBm K runepose - —

b
y=_ % OTAMYHOH OT LeHIpa runepboJhi. ’i
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85 e

848, Haiirin ycuaonus, 1eo06XoguMbie ¢ AOCTATOUHHE A%

roro. 4rofsl npsvas Ax 1 By4C=0 kacanace:

X2 Y- .
1) »aaunca = . = 1

x2 v
2) ranepboast Ty — = I
3) napagoan yE==2px;
4) 1unepboas xy==~k.

849, Jaaunc, nveound goxycw B 1oukax (— 3, 0), (3, 0),

155 e

kacactost npasodt x-ky~-5==0. CocrasuTb ypasueune saaunca.
. oy )
850%, [lan samuic — - o ==1 u npavag Ax + By --C=0.

Vaitin vedaopnsd, HEOOX0AuMble U 10CTATO4HLIE AJA TOro, 4yroOni
upsmasr’ nepeceKata  9JIMIC, Kacaaach €ro, MpOXoAnaa BHE
HINTCA

851%, Hatirs ofmue KacareabHple K ABYM 34auiica:

x‘d l/2 xZ yf!
RN A AN ASES
5 T4 nogp s
852%, Onpezeaurb 06luUe KacaTeasible K napadone y?==4dx
x‘: y2
oK 300 s b d—=,
K Saamiey g F 5

853%, llatirn recomerpuuecKoe MCCTO TOYEK, U3 KOTOPBIX
MO0 APOBECTH  B3aUMHO  UEDICHAMKYJAPHBIE  KaCaTedbHBIE:

" 2 2
1) 21AUNICY _Z; -+ %;— =1; 2) k runepboae -;: —_ %E = 1
4) K napaGose y?=2px.

854% S%qunc 1pH ABHKEHAH 1O IIOCKOCTH Kacaercs aBYX
H3ANNUO nepHCHAUKYAsPHBX npAvbiX. Kakywo apsuio  onucsisaer
HCHIP 9aamnca?

835%, [lapiu reoMerpudeckoe MecTo TOUeK, M3 KOTOpX
K ACBCIRiIreaAbioR Hepacuaiawoulefcs JVHUE BTOPOTO  nopaaka
MOKHO HpopeCrH papnmie KacaTeAbHHE.

856*, [loxasarb, 410 BepUIMHH POMGE, OMMCAHHOTO OKOJO
%).".JH_H]CB, JCKAT Ha €ro OoCaIX.

311857' Hafiry ypasuenns cropon kpagpara, OMHCaHHOIO OKOJO
2.00MCa

2 2
X Yy 1.

6 3

858°% 1lamncars ¥pasueHue papaGoasl, kacawoviefics ocu Ox

Bouke (3, 0), a ocw Oy B touke (0, 2).
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1

859%, Hanucars ypasHeHue runepOoJL, NPOXOIauleH uepe
touky (1, 1), Kacawomeitca ocu Ox B Touke (3, 0) u umeioue
ock Oy cBoe#t acummIorToil. '

860%. Hanuncarp ypasrenue runepGo/bl, MMEIOUIEH acumiro
Tama npambe x — =0, 2x—y -4 1 =0 u Kacawometica upamo
4x 4y -+ 5=0.

861%*, FHaiitu ycaoBre, HeoOXOBMMOE #  JOCTATOUNOE A/,
TOro, 4yroGe npsmags Ax -4+ By C=0 xacarace uepacnanaro:g
uieficst iKWK BTOPOro 110PSAKA, 33ZaHUOHR O0uiuM ypasueuue.‘vié

>

ayx® 4 2ag,xy 4 @y 4- 20,6 4 20, v+ a==0.

862% HalTn reoMeTpPUUECKOE MECTO TOUEK, UpPOU3BEICHUE .
paccTOsHUH KOTOPhiX 10 GOKOBBIX CTOPOH PaBHOOEADPEHHOrO Ipe-.
YrOJbHUKA DABHO KBaapaTy DACCTOANAS IO €0 OCHOBAHHA. '

863%. [lokazarb, 410 NpOM3BCAEHHE pacCrosHull oT (oKyca
JAWHHRA BTOPOrO TOPsAKAa OO ABYX HapadJeabibiXx KacaTedbHbIX
K HE{ paBnHO KBajqpary Ma/loR I[OJYOCH B CAyuae 3JJIHICA §
KBaApaTy MHUMOH noayocu B cayuae ranepGousbl

864%, Jlokasarb, urO NPOU3BEAEHHE DPACCTOAHHA OT (OKY-
COB JWHHW BTODOTO moOpsiaka A0 moOOH KacarenrsHol K Hel
paBHO KBagparly Majioff 1OJyOCH B Ciyyae »/JAnca M KBaj-
paly MHHUMOH IIOJyOCH B Cayuae [uiepOOoJbl.

865%. lokasaTb, u10:

1) nopMaar K 3/1JUNCY B TPOW3BOJBHOH €0 TOUKE HEeAHT
nonosaM yroJ, o0pa3cBaHUMHA JyuyaMu, BLIXOASILUMA U3 STOH
TOUKM ¥ NPOXOAAUMMU uePe3d (OKYCH 3JLIRICE;

2) kacatenbHad K ruanep6ose B NPOUSBONLHOR €€ TOUKE AEANT
1o10AaM yroJ, O0pa3oBaHHBIHi JyuaMH, BBIXOAALIMMHU ©3 3TOH
TOUKH U NPOXOAAUNMH Yepe3 (POKYChl rurepOo.by

3) Hopmaiap K mnapaGoJe AeAHMT mononaM yroa, ofpasoBaH-
HBIH JYUOM, BHIXOJAUIAM K3 3TOH TOUKU H NPOXOAAIUM Uepe3
$oKyc 11apaboJibl, 1 Jy4yoM JuaMeTpa napaGosl, BHXOAALIAM M3
5TO# TOUKHW M HanpaBAeHHBIM B CTOPOHY BOCHYTOCTH HapaGost.

866%. Haiitu reoMeTrpHuUECKOE MeCTO TOUEK; CHMMETDPWUHBEIX
()OKYCYy JMHWH BTOPOrO WOPAAKA OTHOCHUTENLHO KAacaTe/bHEIX
K 5TOH JUHUH.

867%, Halitn reovMeTpuuecKoe MeCTO Tpoekuul (oKyca au--
HUH BTOPOro MOPfAKAa Ha BCEBO3MOKHHIE KaCaTeAbHBIE X Hefl.

. 868%. IlokaszaTh, 4TO:

1) KacaTe/ibHEIE B TOUKaX MepeceyeHus cO(OKYyCHRX saaunca

H runepOo/bl B3aUMHO NEPHEHAUKYAPHL,
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9) Kacareabithie B TOUKaX nepeceyenns napa6oa ¢ ofinaM
dorycor H IPOTHBONOJNOKHO HANPABJACHHBIMH OCAMH B3aWMHO
nepx}elmwuynﬂp}m.

869%, IlokasaTh, UTO NpAMasd, COEAMHAIOILAA TOUKH NPUKOC-
popelid KacatcAbubIX K JWHAM BTOPOrO MOPAAKAE, IPOBEJCHIBIX
}iz 1POM3BOJBLHON TOUKH €e AHPEKTPHCH, NPOXOANT uepes ¢o-
KY€, COOTBETCTBYIOIIMH ITOR AMPEKTPHCE,

870%. Ha saaunce

2 2
FtE=1 (>

yaliTi TOUKY, IIOPMaJp B KOTODOH HaXOAUTCA Ha HanboJblileM
paccrosnnui 8 ot nenrpa sanunca. Ha#tty 3To paccrosimue.

871%, JlokasaTe, %TO npsMad, coemmdMomias d¢oxryc F na-
pagoan € TO'UKOH HEpecedeuns KacarenbliniXx K napadone B
ApyX TpoHasoabHbX ee Toukax My, w M, gmeaur monoaam
yroa M M.

872%, Halttt MHOWECTBO TOUEK, KawAafd M3 KOTODHIX fBJA-
eicd 1poekunel oxyca anannca Ha BCe NPAMBIE, KOTOPHE:

1) xacaoTcd 3/41Ca;

2) 11epeCeKalT JINHIC

3) ne uMeloT ¢ 3AnnIcoM OOKUX TOUeK.

873%, HaliTn MHOXKECTBO TOUCK, ABIANILAXCA NPOEKUUAMH
dokvca runepOoaH 113 BCe NpAMbIE, KOTOpHIE:

1} kacaiorcs runepGonst;

2) nepecexawoT ranep6oiy;

3) ue umeror ¢ ranep6oaoit OBMIMX TOUEK.

874%, HMaltTn MHONKECTBO TOUEK, KaKAasd U3 KOTODHIX ABJAAETCSH
npockineti ¢okyca napaGons Ha BCE npAMHE, KOTOpHE:

1) kacawrca napa6oiu;

2} nepecexat napaony;

3) me nme0T ¢ napaGosioit OGIMMX TOUEK.

§ 6. llentp, nuameTpsl, aCAMATOTH JUHUI
BTOPOro mopsiaKa

Anrexcanapos, ra XVII, § 1, 3, 5—9, II.
Moaeuos, ra. VIII, §§ 144— 146, 148, 159.
Mocrumkos, ra. 6, § 1, mm. 4—8.

875, Haitru acnMnroTH CAEAYOILAX rANepGO:

1) 3L 7xy 44y 450 2y —6=0;
2) 2x* 4 6xy—12x — 18y 4 5=0.
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I

J
876. Haliru cooTHOWIGHHS, CBABBIBAIOWKE YIIOBHE KOy,
uuenTst 2y M Kk, ABYX CONPANKEHHBIX AHAMEIPOB:

x2 2
1) snnunca = -+ = 1;

X
2) runep6oanl T I;
3) runepGonnt xy=C,
877. Hauucar, ypanuenne AuaMerpa 3uiwmca
x2 y2
Bt ie=h
NPOXOAAIIEr0 YePe3 CEPEAMHY XOPAB, OICCKAGMOH IIHIICOM H

npavoft 3x 42y — 6==0. :
878. lanucare ypaBHEeHud [BYX CONPSAKEHIBIX AnaMeTpo

2 2
runepGosTb —i% — %2- =1,
Touky (2, 1).

879. CocTaBuTh ypaBHEHHE TAKOR XOPIHI 3/1AHMICA

iR

i
O/IMH M3 KOTOPHX {IPOXOAUT qepes‘i

x2 y2
Rl . AR
2 16
Koropad Touko# (2, 1) ncautcs notoaa.
880. Ilana qnHus BTOPOTO NOPAAKa

5x% + 4dxy - 8y2 —32x — 56y |- 80=0.

Halttv conpskennsie guaMerpsl 3TOH JIunu#, OAuUH K3 KOTOH
pPHIX napaniescit ocM OpAnHaT.
W 881%, Iann ape auitup BTOPOTo NOPAIAKa: ,

3 |- 6xy — y2 — 18x — 10y =0,
9x2 L 6y --y?2— 18x — 10y =0.

Iatitn oOwMi amaveTp >THX JABYX JuHult n nanpameﬂé‘
TEX XOPA KaXAOH M3 AAHHEIX JHHUH, KOTODHIM CONPSIHEH 9Tg§
auamerp.

882%, Haltry nuaMeTpbl, COUDPSIMEHHHE OJHOBPEMEHHO OTHO;
CUTEJAbHO JABYX AWHHHI 3

X2-2xy — yi=1,
X2 —10xy 4-4y?=1.
N 883# B amaunc x2--4y*=2925 pnucan napanienorpam:

0/HO# W3 CTOPOH KOTOPOro spasercd upsvas x -4 2y —7=0
Haiiru ocTanbHBle €ro CTOPOHBL N

S L e LR



] § 6. LEHTP, IHAMETPBI, ACUMITTOTDI 125
894

884% JoKa3aTh, UTO NMPSMbE, COCAMHAKLAC TOUKN Kacauns
HBOMOAOKIINIX CLOPOH NMAPaLIeIorpavMa, onilCaHHoro OKo.10
saaphofl ieCrBuTCabHON HePacalaoUlelcs auig BTOporo
apasnoTC ee guaverpamn. Korpa ot amaverpnt Oyayt

npot
HONT]
nopsIKa,
coupsm;eunmm?

&85 %, [Toxasarb, UTO €CIW KpHBAA BTOPOrO MOPAAKA Kaca-

erca ojnefi W3 CTOPOH ONHCAHOLO OKOJO0 LIEC NAPalIICaorpanva
B COPCANNC 2i0H CTOPOHLL, TO OCTAThHBX TPEX CTOPOH f1apan-
ACIOPPAVNE ClIA KACACICA TAKKE B WX CCPC/AMHAX; KPUBAT B 9TOM
¢avuae ©Crb 3qTnic.

T 8a6®, Tloxasarb, UTO ANMaronalM napaisiesorpaMma, Bce pep-
Wi KOTOPOro NPUHAAACHAT LEHTPaabliofi nepacyasaonieics
PN BIOPOEO Hopsika («BIUCaHHLI MapaaieaorpaMys), apis-
jotcs oo naderpanu. 1{ora1a 3TH AnaveTph 6YNYT COUPAWEHUBIMHU?

887%, Jloxasarb, UTO [BE KAacareAbible K MAWICY HAd
K runepdode napaaiesblitl TOrj1a # TO/ABKO TOTMa, KOrAa TOUKH
Kacauis DPHLAAICKAT OLHOMY JMAMETDY.

888, B sas1un¢ BNucaH poMO TaK, yTO BCC-UYCTHIPE BEPLIHHLL
pouda coBUaialT ¢ BOPUIMIaMM 3/aKIca, JloKasaTh, UTO iMaMeTpht
3MTICa, HapaaaCapHLie ctoponaM ponba, pasHbl moway cobod.

885%, Jlokisarp, YTO NArONAa’N MNapaaiesorpavya, ONHCaH-
HOro  CKOJMO  nel padpHOl  ucpacnanawonielics  Jdnun BToporo
uops;ux:a, ARII0ICs e COﬂpH}KG!H[HMH IIHHM‘SI‘PaMH.
 890%, 3mas konen (X, y;) AnMavMerpa saaunca

x? y> '

@ E=h
Malith KoMl AuamMeTpa, My COMNpIWEHHOrO.
) \‘2891“3‘. Oxono amitug Broporo 110pAAKa, 3aAaHiol YpaBHeHney
SV e—dxay 4 — 20 L6y —3=0, onucan naparicrorpam,
O-Ma 13 Bepmimil KOTOPOro HaxomMtcs B Touke A=(3, 4). Hatirn
OCta e cro peprIMHKL
" :gl‘?ﬁ} HarAmca'rh YpaBHelue 3AIHICE, 311a% Cro WeHTp Cz(Q,'l)
&%‘ ABYX CONPSKCHHBIX AHAMCTPOB A=(3, 1), B=-1(0, 3).
Mty g "'1(‘)“321'[-')’ w10 ccan O —r0uKa nepaciianaonchcs
',“IaW'PIO?OIO nopsKa, otk Ox — UPOXOAALIAA HCPE3 51y TOUKY
B 'ﬁroﬁ‘/’c a och Oy —kacarcanntads ¥ nunup B 1ouke O, 1o
HCTCMC KOODPAMIAT YDAaBHCHUE JMIMM MMECT BHA

a1 x* -+ agoy® 4- 20,5 = 0.

Hannear. o
Touky (0, 1 lanncars ypasneuse mapaGoaw, upoxogamch uepes

), 25 KOTOPOR npavan x — 2y =0 cayxuT ARaveTpoOM,
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4

a mpsMas x -+ y=0 —KacaTenbHOH B TOUKE NEPECEUECHHS 3TOf
nnaMetpa ¢ napabosofl. :
895*, CocraBuTh ypaBHeHwe mnapaboubl, 3Has, YTO ee ng
METPhl napannebin npaMod x--y=0 u uyro oHa mpoxo
wepes touku (0, 0) u (0, 1)
896%*, Maun tpeyronsuux ABC:

A=(@4, 2), B=(, 2), C=(4 5).

YyrodbHAKa TaK, yToOm meanaHa AD, nposeneHias N3 BEPIUHHbL
Oblna ee ANamMeTPOM. .

897*, Tpn BepmyuHb NapaasesorpaMMa HaXOAATCA B TOUK
0=(0, 0), A=(4, 0), B=(2, 2); A u B— npoTuBONONOKHH
pepwnany.  HauncaTs ypasnenue 3/amlica, BIHCANNOTO B 9T
napaanenorpaMM u Kacaonlerocs cropount OA B ee cepennsg

898%, llanucath, ypasueHme 3aaMlCa, 3Had, yTO LENTD erf
naxoantca B Touke C==(2, 1) n uro upsmpe y—2=0 |
x —y=0 cayxar KacaTeJbHbIMH B KOHIIAX JBYX COHPKEHHH
AMAMETPOB 3TOrO JAMHICA.

899%, Jlanw sepmuHel TpeyroasHuka ABC: A=(6, 0
B=(0, 4), C=(6, 4). Hanucats ypasuenne awnuu BTOpOH
NOPAAKA, ONMCAHHOW OKOJO 3TOr0 TPEYroJbHAKA, 3Hafl, yTO
ueHTp naxomurcs B Touke M=(4, 3).

900%, Hafitn reomeTpuueckoe MeCTO CepPeA¥H Xopa runeff
G0abl, BHCEKAEMBIX 11a NIPAMBIX, IPOXOISILHX YEPEB TOUKY, JEHE
HIYI0 13 aCuMNTOTE rHiepOObL. &

901%, 3uag yraossle Kos(punuentsl ky=1, ky==2 acamn
«runepGonnt U yrnoso# kKosdounment k=0 ee anamerpa, Half
yra08ot Koa(puiuenT k' omameTpa, €My COUDSIKCHIOTO. -

902*, Ha#iTm acnMnTOTHl runepOOALL, A/ KOTOPO# OCH KOO
AALAT OOPasyoT ONHY [apy COUDPMMKEHHKIX AMAMETPOB, a TpaMi
x—y=0ux—4y=0— 1pyryo napy conpsmxeHHux 1uavMeT

903*. Hanucate ypaBllen#e 3/RIC3, NPUIAMAST 33 OCH KOO
IOMHAT Ero CONPSKEHHKIE [MAMETPHl, a 3a EAMHHUHYIO TOS
CHCTEMbl KOODAMHAT — OJHY K3 BepLINH mapaateorpamma, o
CaHHOTO OKOJO 3ANUICA, CTOPOHH KOTOPOro napanie/bHbl 3
CONPMKEHHBIM JnaMeTpaM.

904%, Hannmcarp ypaBuenwe runepGoanl, npunmamag 3a O
KOODIAMHAT €€ CONPAKENHBIE ANAMETPH, 3 32 BIUHAMIYIO TOUKY 4
mo6yl0 13 BepIIEH NapaMIenorpaMma, Cropolsl KOToporo nap
AEAbHB B3ATHM AWAMETPaM, NpUUEM MBE "3 HAX Kacawif
runepGonibl, a NMArOHAAAMH CHYXAT aCHMOTOTHl THuepGOJb.
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g05*. Hauuncarbh ypashenie napaGo/bl, NpUHAMad 3a 1adyano
KOOPAHHAT TOWKY O, nexangyio ma napadoae, SaVOCb Ox — npo-
coaaiiii uepes TOUKY O nuamerp, 3a ocb Oy— KacaTelbHYIO
k napa0oae B TOUKE O, a 3a eayHMuNyl0 TOUKy £ cucreMmsl —
oby10 TOUKY 1apaboihl.

006+, HamucaTh ypasneue runepGo/bl, NpuiuMas 3a OcCH
KoOpANHAT €€ ACHMITOTH, a 32 eIHHHYIYI0 TOUKY CHCTEMBI
KOOpAIHHAT — APOU3BOJBHYIO  TOUKY, JAexaulylo Ha runepbone.

907*. /loka3irs, uT0 B OOUIEM ypaBHElNU NUHAY BTOPOTO [fO-
paiKa .

01162+ 20,9xY 4 a9y - 2016 + 20,y + a=0

kosILIenT a;p= 0 torja u TOABLKO TOraa, KOraa CEPEAnHBl XODI
g, HapaaiiiibenlX OJHOM M3 ocelt KOOpaAMHAT, JAEWKaT Ha Npf-
avofl, napaieasiioff Ipyroi ocu Koopaunart.

908%, /lokazarh, UTO TOUKA NMEPCCEYEHNA KACATENBHRIX K JHHAN
BTOPOTD 1OPAAKA B KONLAX KaKOH-nGo ee xopabl JACKUT Ha
ANAMCTPC, COUPSIKEIHOM ¢ HAanpaB/iCHUEM DTOH XODAHL

905%, Ilycrs O-——uewrp 3amunca, A u B —KoHub ero
COUPKCINILIX  AuaMeTpos, C — cepeanHa xopam AB, M — Touka

— oc
nepecedctts ayua OC ¢ samuncom. Haitra oTnowenne o

910%, JlokasaTs, uTO npoussepeHue AAuH oTpeakos MP; u

M,l%,, 0TcCKaCMBIE TTPON3BOILHON KacaTednHOR Py Py K IMAMNCY WIH
TuiepGoac or aByx (PUKCMPOBAHHBIX NAPAMNENBHBIX KaCaTe/bHbIX
MiPyw MyP, x paccmatpusaeMolt munun (M; 1 My — Touky Ka-
Caling), 0JHO M TO We A9 RBCEX KaCaTeAbHLIX K KDPHUBOH.

911%, Torasars, uTo npoussenelne Aaun orpeskos MPy u MP,
Kacareannolt Py MP, K snauncy uau ranep6ose B (QUKCHPOBAH-
HOU rouke M, rae Py w Py, —Touku, B KOTODHX paccMaTpu-
BatMas KacarenbHas NEPeCEKAaeTCH ¢ ABYMS NPOM3BOJLIGIMH Tia-
Da.T.'chlb}.II)Illn KacaTenbysIMH K JIMHUU, MOCTOSHHO.

Hpm?llx%—%' Haktrn reomerprueckoe mecro Touex M e peceueHust

C'rlf [’]- ;x ”P?Xoaaumx uepe3 ape gaHHue Toukn A ¥ B maocko-

}Km’“”ﬁ‘ yeaonuu, uro AM w BM napannensust JBYM CcOnpS-
Mo Alanerpav sanunca nag raiepGosL

XO:mm‘?I:;. qlelavjm TeoMEeTpHI1eCKoe MECTO LEHTPOB runepbosn, Npo-

f’lamme‘ac 993 Ase thukcnpouannsie TOukM A 4 B 1 naelomnx

o14s BMITOTHUECKHE l1anpaB/eHud.

ueHTpa\W; lea'mn MHOXECTBO TOYEK, KOTOpbLIE MOTYT CAYXUTH

“¥ 2/UIANCOB, OIMCAaHHHIX OKOMO NAHHOI'O TPEYI'OJblHKA.
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915%, Hatiru yraossie kosdduiuentnt u gavny d asyx pasd
x2 2 3
X CONPSUKEHHBIX AMAMEIPOB. vaaunca — -|- = I.

916. 1lafitn nanveHbAl OCTPBIH Yroa MEN/Y COUPAKEHITHIME
AMAMCTPAMH 3Aa4IICA € noayocaMn a u b, a >b. 3
917. jlokasarb, 4r0 acHMITOTH DABHOCTOPOHHEH rnnepéon
ABJSHOTCH OMCCEKTPUCAMU YTAOB Meway JOOBIMH ABYMA €€ COng
PHIKCHHBIMM  AMAMCTPaMH, E
918%, [okasarb, ur0 CTOPOHB UPAMOYTONBHIAKE, BCE BepIUAHE
KO1OPOTO 1puuaasexar AeHcTBUTeAbHON UEHTPaibHOH Hepacnad

ApagsgAcAbiLl ee OCsM. :
919%, [lokasuaTh, 4TO BCC NAPa/ICJAOTPaMMbl, CTOPOHAMU KOH
TOPHX ABASIOTCA NOJOBHIBL CONPAKCIHIBIX [HAMErPOB 3/HMICA)
HAEIOT OZIHj U Ty XK€ 1J10ilalb. 4
920%, [lokasarb, 4ro cyMua KBajipaToB [BYX conp;wemmxs
HO/YANAMCTPOB 3JMACA OHA A Ta WE AId Kakaol Napsl aualy
MEIDOB.
921%*, [lokasarb, 4to runcpoto.a
Xy
a2 bz T

MOKCT Gb!lb 33JaHa CACAYIOUHMHI HaPAMETrPHYLCKUMHT ypaBneHnwug
a 1 b/ 1
2o (e - ——lt -
x 2<t'z>’ y 2\1 t)‘

922%, Jlokasarb, UTO €C/IH

I

— MapaMeTPUUSCKHUC YPABHEHHS TUNEPOO.Tn!
x2 52
Y1

& E=h

TO TapaMETPUUECKHE YPABHEHHA TriiepGo.st
Xy .
az = bt ’

CONP#KEHHON C aHHOM, MOXHO 3amucath B BHAE

=3t a=h(d)
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923%, [loKkasarb, 4TO eCau auaMerp ruuepsoint

XY
a2 p: T

nepeceKaeT 3Ty runepboay B TOuke (X, V1), TO CONPIKEHHKIH

My AMAMETp NEPCCEKaer runepBoay

%2 2

2 "ET= L
CONPAKEHHYIO C AaHIIOH, B TOuKax
ay;  bxp\ " [ _an bx'\|
b’ aj \ b’ a /.

924%, llyctn M; n M, — toukn nepeceuenus ABYX CoOnps-
WEHIIBK JIMAMETPOB € CONPsKeHHLIMU runepboaamu (¢ obuium
uenrpon O). Jlokasartn, wro:

1) naoniank napanienorpaMva co cropodamu OM; u OM,
oAnd W ta we A Mo0oi uaphl CONpSHKEHILIX JUAMETPOB;

2) pasuocrs Kkpaiparos i OM; 2 —|OM,* oana u Ta xe
ans 000# 11apel CONPTKEHNLIX AUAMETPOB.

925%. llanti ycnoBus, HeOOXOuMMbIE W AOCTAaTOUHbIE AJIA
TOTO, uTOGH ABE LEHTPadbHbIE JHHUH BTOPOrO lopaaxa

ag3X* 420356y - a2+ a=0,
by X% |- 2by5x y by y2 -+ b==0

AMEIR oMM n  Te KEe 0oCrh  CUMMCYDHH. Cncre.wa KoopanHar
upmxoyroamnaﬂ.

926%, Jlokasars, uto ecan obuec ypaBHEIIHE JHUHUYA BroOporo
opsiaka oriocureabno adduHiOR CHCTEMB KOOPAUNAT

1362 4 201, 3 4 G0y V2 - 20,5 - 205y -2 =0

AB 3] .
" Jl;iucsi ypanuenuem napaGoJnl, 10 BekTOp JA;, Ao}, rie Ay
hA ABIFIOTCH anrcOPandecKUMK  AOHOMNEIHSMA  DIEMEHTOB @
s B oupeaenutene
i1 a4
Qa1 Qgp Qg
a ay a
KOsnncapey
tHorny rocy,
5 nc

AvaMeTpay napaCosn ¥ HaNpaBJe€H B CTOPOHY ee

Moaeuos, A, C. Iapxomenko
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~ 933%, Ortnocurensno apdnuHOl cuCTEMH KOOPAMHAT € MeT-
pnueckuMu  KosdduunenTaMn gy, Lo Lo €€ 0azuca napabona
3amana o0lNM ypaBHeHHEM

a1 X% 42050 y - Qg y2 4 2010 + 20y - a=0

Jlokasarb, 4ro:
1) napamerp p 2ToH uapaGojnl ONPEACAACTCH COOTHOLIEHUEM

p_—..l/_ ;3{ (cM. 3agauy 931

2) msextop {A;, A, ocu napaégl{m lanpasied B CTOPOHY
BOTHYTOCTH napaboan (cM. 3anauy 920);
3) ocb mapaloabl ONPCACASCTCA yDaBHEHUCM

a(apnx-4-apy 'l— a;) + B (as1x + ag y + a5) =0,

roe Bektop {o, P} onpescasercd u3 ycaoBMA UCPNEHIMKYIAP-
HOCTH €r0 K BCKTOPY {dys, — g1} win {asy, — g0} Ilpn a1OM
HAJl0 HCI10Ab30BATE YCJAOBUE HEPNEHAMKYJAADHIOCTH NBYX BEKTO-
pos B appuHIOR CUCTEME KOOPAMHAT C MCTPHUECKHMHA Koa(p(pu-
UHEHTAMHU g1, S1as Spo €€ 0asuca.

934%. Ycraiosuth, Kakas JUHUA ONPEAEAAETCH KaxABM H3
CAEAYIOINX yParHEHNH B adpuuHOl CHCTEMe KOoOpamuar ¢ 3agaH-
HLIMM  MCTDHYECKUMH Kosdduuuentamu gy, Lo Koo llanucarn
KanolUMYECKOE YPABHEHAC JHHUK M HalTH ee pacCUOAOKEHHUE,

1) ¥*42xy+3y° 4 8x — 4y +9=0,
) gn=4ge=1 g=3
2) 20x% 4124y 4 221y% — 36 — 126y - 9=0,
gu=4% gi2=0, gp=25
3) 2xy—4x -2y 4 1=0, gu=4, gu=1_1, gu=1
4) £ —3xy+y*+5=0, gu=1, glz:-;, 8a=1
5) x¥*—dxy+ 42 —dx —4y=0, g,=1,

1
81279, Bn== 1.

935%, 1) Hatiry ycaosue, nmeo6xoanvMoe ¥ A0CTaTouHOE AAF
TOro, uto0Bl JUHUA BTOPOro NOPAAKA

apx? - 2050y - Qop y2 == 1,

3asanHas B apdunHOH CcucTEME KOOpAMHAT C METPUYECKUMHA
KOphUUeHTaMrE g1, S1o Sez OBINA DJIAHIICOM,
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9) Hatitn jinuHH @ B b Goanlloit ¥ Majsol Ioayocel aamnca
raoBbe KOSMUIMENTH ky U ky ero Goabio#t 1 manoit oceit.
" }936*. 1) Hatitu ycaonme, HeOOXOQMMOE ¥ AOCTAaTOYHOE MAA
TOr0, yro0Ll JHHAE BTOPOro nopfaka
ap X+ 2a30xy + ap y?=1,

sazannas B adduiHOH CUCTEME KOODPAMHAT C METPANCCKAMH
koshpuimeinrTaMy gy, Lizr Lo Ob1a TunepGoaoi.

2) Ha#itn anuner @ n b ncHCTBUTENTbHOR ¥ MHHUMOH mOJy-
ocefil ruiepdoabl W YrAOBblE KOd(pduunentul ky 1 Ry ee neHcr-
BUTEALIIOH M MIIMMOH OCeH.

3) llpn xakoM neo0XOZMMOM W ZOCTATOUIOM YC/JOBUH THIED-
Goaa GyAer DPaBHOCTODPOHHER? ‘lemy pasHbl ee noayocn?

937%. 1) llaitrs napamerp p n pepumdy O' napaboan
y2=2qx, ¢>0, 3alanmnoit OTHOCHTENLHO aQUHHOR CHCTEMB
KOOPAUNAT C MCTPHUECKAMH KO3(DUIMENTAMA g1, Ziar Koo

2) Paccyortpers yacTubit caydah

N

=1, e, ea=u.

levi=1le

938%, Hatttu pannel a w b 6Goabliof ¥ MaJoi noayoceh
31a4nca u  yraosele Kodddguuuentot £y u k, ero 6Gonbiuot
M Mat0H oced, ecaM IAMMIC 3amaH  ypapuenmem x2-y?=1
OTHOCHTENLIO adPUIHOH CHCTEMBI KOODAWHAT, NIPA YCAOBUH, UTO

P
|€1!=|eg!=1, el, 6’2-—-—0).

939%, Halttu nandni @ u b NEUCTBHTENLHONH M MHUMOH mOAY-
OCeH ruiepGoin ¥ yraosue KOQAUUHENTH k; ¥ k, ee AeHcT-
BUTEALHON u MuumMoOl ocel, ecan runepOosna 3ajana ypaBHENHEM
X2 —y2= 1 omocureasio adduHHOl CHCTEMBI KOODAMHAT, LPH
ycaonuy, yro

. . N
}ellzieg|::l, €1, €r—=.
940*. Hanncars ypanienue uapel rJasiblx OCEH HEHTpasb-
AU BTOPOrO nOPsiIKa
2 -

Ay X 4- 20105y + apy?=a,
OTHOCUTeaLHO  adpuntol CUCTCMBL KOODJAWHAT € MeT-
Kospdunmenrams gy, Lo oo

no#

3ajaunofi
PUYeCK Uty



'JTABA VII -
MNOBEPXHOCTH BTOPOI'o moOPSIAKA

§ 1. Cdepa

Bo Bcex sagmauax 3Toro maparpada cucrema Koommnar npe;.!g
1o/1araeTcd npaMoyroJbHol.

941, Onpepennth KOOPANMHATH INEHTPa M HaHTH panuy;(
Kaxaoll u3 caenyomux coep: 4

) x24p2 L 22— 12x 1 4y —62==0;
2) x4 y2-ct S=0; | k
3) PtyP42t—2x 44y — 6z—22—— p
4) x2 1 y2 1 2% 62 — 7==0. :

942%, Tlpu KakoM HeoO6XOAMMOM M AOCTATOUHOM ycnos@

3
4
H

ypaBHenne : ,-;é
a3+ agy VP 4 agge® - 23 y2 4 203,20 + 2ag,xy ;

+ 2(llx—]— 2(12)} + 2032 + a == —"‘i
aBAseTCss ‘ypasueHumeM cdepbl (AeACTBHTENbHOH, NYAeBOH n.',

MHnMOH)?
943*, Tlpu KakoM HeO6XOAMMOM U HOCTATOYHOM ycnos\
ypaBHeHue .

Ax?i Ay? 1 AZ? +2]3x+2C_y+2Dz+E 0 A

onpenensier: 1) gecrsureabHylo cdepy, HaliTd B 3TOM Cay4s
ee UeHTpP #u pamyc r; 2) uyJesyo cdepy; 3) MHUMYO chep,
944, Cocrasuts ypaBuense cdepm paamyca 7, KOTOPE
kacaercs: 1) Tpex KOOpAMUATHRIX IMIOcKOCTed; 2) Tpex KOO
AMHATHHIX OCEH.
945, Halitn nentp u paguyC OKPYKHOCTH

x24y? b 22— 125 4y — 6224 =0,
2x -+ 2+ 24+ 1=<0.

946+, [auo ypasuemne ceptl S:x2 4 y2f 22— R"’ u ypas
Henue maockoctd N Ax -+ By -+ Cz-+D=0.
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a521

1) ITpn KaKoM HEOOXOAUMOM U 1OCTaTOUHOM YCJIOBHM IIO-
ckoCTL T TMEPECeKaet cepy S? Ilpennonaras 370 ycaosuc
SUIOICIINN, AT elTp A paguyc p OKPYKHOCTH K, no
KOropoil TepeceKalTes cdepa S v nnockocts .

2) IIpu KaKkoM HEOGXOAMMOM ¥ _NOCTATOYIOM YCIOBHH MJIO-
cxocth @ kacaercst cepnt S? Tlpeanonaras 310 ycnosne BHNoJ-
[enpy, Nai e TOUKY KacaHud. .

3) llpn KaKom 1HeOGXOXMMOM # [OCTaTOYHOM YCAOBHU Cpepa
S w 0A0CKOCTb JU HC #MeloT HW OmHOH obuiel TOqKn?

947. CocraBuTh ypaBHEllMe IIOCKOCTH, Kacawuieics cheps

(¥ — @)+ () = B2+ (2 — )P =R?

B paroil na uel Touxe (Xg, Vo o)
/948, Jlana cepa xP4y 4 2®4-6x48y+1=0 n mio-
ckocty 2x —y-z—1=0. Hafiru wrockocrs, KacaTeabHyio
K fannofi cgepe, Napamnelblyio Aauuod NAOCKOCTH H PacroJo-
BCHHYI  TaK, uro6n UCHTP Cheps HaxoawiaCd Mexay naHHOH
H HCKOMOH IJIOCKOCTSMU. i

949, Cocrasurbh ypapHeUus IJIOCKOCTEH, Kacaiotuxca coepu

(x— ) (y—Db)2d(z2—c)?2::R?
W 1apanaensiblx 1A0CKOCTH
Ax+ By +Cz 4+ D=0,
950%, Hanncars ypasuelusa MA0CKOCTeH, IPOXOAAUIUX dYepes

npsIMy 10
x 13 y--1 2

1 4

B
a4 xacaonuxcs Chepn
: XA y? - 22— 20 — 4y — 62 — 67 =0.
W "
.y 951 f Hanncary ypapueuge IIOCKOCTH, Ipoxoisinedt depes
Oy (9, 2, 0) u kacaometcs chep
Xyt gt — 12— 2y 4 224 370,
s L 10x — 82 4-32=0,

952%, Coc
. Cocranurs aBHCHHMe Ccdephl, nNpoxoaduied uyepes
oKDY KnOCTY . yp bepm, - npoxomut P

x2 +y2 =] 1, =0
v Kacaioieficy tIOCKOCTH

X+ty+2—5=0.
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953%, Cocrasurb ypaunenve cdepbl, npoxoasuiei
OKDYKHOCTD
X2 py? 2?4 200 1206y 4 2c2 -+ d=0,
Ax+-By+Ce+ D=0
% Uepes TOUKy (X, Vg Z¢), HE JeKalLYK Ha MJIOCKOCTH

Ax-+-By+Ce 4+ D=0
954%, CoctaButh Yypasueuue cdepul, upoxonsmet
OKPYKHOCTb
xT Lyt 220 20— 4y-}-42—40=0,
264-2y—z2+44=
¥ Yepes Hauano KOOPAMHAT. '

955%, ITpu KakoM HEOOXOAUMOM U JIOCTATOUNIOM Y C/AOBUH
mrockocth Ax -+ By -+ Cz+4- D=0 nepecekaer 0Go0.bILOH Kpyr!
chepnl x2- y? - 22=R?, nexamuit B naockocrn Oxy. %

:ﬁ

E:

956. I1nocxocts, 3agaunas ypasuengem Ax -+ By 1+ Cz -1 D
= 0, nepecexaer chepy x2-+y*1z2=R2% nyo ne npoxon
uepes ce ueHrp. 1Ipn Kakox 1eoB6XoaANMONM ¥ 1OCTATOUIOM YCAOBUY
TOUKA (Xg, Vo 2¢) AEKMT BItyTPH MIAPOBOrO CErMeHTa, OFPaHAY
YCHHOTO C(hEPOH M IIOCKOCTHIO ¥ HE COACPKANErO HEUTP Chephl iy

957+, Jlokasars, uro ecan Touka M= (xy, Vo 2o) 7AexkHi}
BHe cdepnt

x? L y? 2t 2ax 426y 4 2c2 - d =0,
TO KpaapaT AAMIBE OTPESKa KacareablioH, 3aK/II0UEHNOro MewmAs
Toukoit M u TOuKOR Kacauus, pasel s

x;'; 2z 2ax9 4 26y + 2294 d. ‘;

u pa;mycom R nashiBacrcs uMcao ¢— CM 2 —Re Ilaitta crég
nenb Toukn M={(xq, Yy 2¢) OTIIOCI/ITE'leO chepnt

X4yt 284 2ax 4 26y 42z 4 d =0,

959%, Haititu reoMerpduyeckoe MeCTO TOUEK, AAf Kaxaoh
KOTOPBIX CTENENH OTIHOCUTEALIO ABYX HCKOHUEHTPHUECKHX cq)ep

Xty 2t bapxe F by 42+ dy =0,

X2ty 22 ap X - by Fepz S+ dy =0

pPaBHBl MeXAy COOOM. 3
960%, PanxaZbHol NJOCKOCTHIO JRYX HEKOHIEHTPHICCKAS
chep HA3WBAETCA INOCKOCTh,  SBAAION(AACH  reOMeTpUueCKHy
T
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\eCTOM TOUCK, CTEMeHH KaKAOH #3 KOTOPBIX OTHOCHTEAbHO 3THX
cpep pasiinl Mexay €000k

1) Tlans TPY CQEPH, UEHTPH KOTOPBIX HE JEKaT Ha OANOH
npaoii. JloKasaTb, 4TO TDH PAMHKAALHHE MOCKOCTH STUX cdep,
pagThiX 1101ApHO, MPOXOZAT UEPe3 OIHY mpawylo. Jrta upsimasn
Ha3LBacTCs paauKasbllod OChlo TPexX Aanubx cdep.

2) Jlanpl uCTHIPE cpepnl, UEHTPhl  KOTOPHIX 1le  Jewar
a OiHOH MAOCKOCTH. Jlokasarb, uTo WMeECTb PAaMKATbHLIK IIIO-
ckocTelt 9TMX cdep, BIATHX MONAPHO, NPOXOAAT yepes Omuy
TOUKY W UTO Yepes TY ke TOUKY NPOXOAST Uerbipe PajauKaip-
uple ocu 3TnX cep, B3ATHX 1O TpH. ITa TOUKA Ha3HBAETCH
paZMKanbHLIM NEUTPOM UETLIPEX PaccMaTPUBAeMbIX cdep.

961%, HalTn reOMETpHUECKOEe MCCTO nedTpon cdep, nepe-
ceKarniux opToronaano ,H'.Be AaHlble IIEKOHUEeNTPHuecKne apepm.

962%, HallTn reoMeTpnueckoe Mectro LenTpoB cdep, nepece-
KAIOHIMX OpPTOronanhllo Tpu cdephl, HEe uMelOUX HHA OAHOH
ofuie TOUKY, €c/it UX IIeNTPH ne JeXar Ha oaiod npsavo#.

963%, CocraBure ypasHeuwe cdhepb, OPTOrOHAJbHOH YeThl-

peM cgepam:
X% y? 28 =0,

(¢ 48P (y— 1?4 (2 4 2)2 =53,
(e H 1P y2 4 (24 3)2 =39,
X2y 12 (z—2)2=10.
964. daubl ypaBueHws ABYX NeHCTBHTENBHBHIX IHepeceKao-
wuxes cgep

2
ST 2 B By 202 4 =0,
A Xy 22 20,5 4 2byy - 2052 - dy =0,
Tpu xaxow nco6xomumon n mocratounom ycaosmm mne Taxme
Cheps opToroHaab?

965 .219(”{3 Mo=(xqo, Yo, 2¢) N€XUT Blie chepn (x — a)? 4
j(;‘(y_b) -+ (Z——C)2'——R2~ CocTaButh YpasHelnve 1JI0CKOCTH,
no,geyvmamca OKPyxKtOCTh, BAOML KOTODOK KOHYC ¢ Bepluu-

613 ONUCARILIA OKOAO AaHHOM ChEepH, KacaeTcs 3TOH cepul.

908, Hanucare ypasnenne cdepw ¢ ncurpod B touke (ro)

it Pgﬂuyco.u R.

3
moc;?c?,_' [Ipu xakow 1e0GXoauMOM W NOCTATOUINOM YCI0BHH
KalOTCﬂC”é (r, 1)=D u chepa (r —ro, r—ro)=R% 1) nepece-

968 %‘Kacal()]‘csl, 3) ne wmmeotr nu ogHOH O6EH TOUKW?
psiag ) q)epa S sanana ypasuenvem (r—ry r—ry)=R%

v $34ama ypasueuuem r=ry4-af. 1lpu xakoMm neo6xo-
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OHMOM M JAOCTAaTOMHOM YC/TIOBHA NpsAmas A nepecekaer cdepy K]
Kacaercst chepnt S, 11e umeet co cpepoit S 1u oanot obulel Toux
969+%, Ilnockocre (r, n)==D nepecexaeT cdepy

(r—ro r—rg)=R2%

Haitte panuyc-sektop ry uenrpa C u paauyc p oxpymuocr;
CeueHHs.

970%, lTpn Kakom HeOGXOAMMOM ¥ [AOCTaTOHIIOM ycnowj
ypasuenue (r, r)-+2(a, r)+D==0 ssasercs ypasneuueM nelf
creutensiolt chepw? llpeanonaras 310 ycaoswe BLINOTHEHHHN
naiitn ueutp C u paguyc R chepsl

971%, Jlausl Tpu HEKOMN/IAHAPHLIX BEKTODPA OA=a, 53:«-3
OC =¢. Haittu painyc-BCKTOp r uienrpa cdepsl, Kacaiomeﬂ"
nrockocty OAB 1 touxke O u npoxonsie uepes TOuKy

972%, Jlaunl paguyCh-BEKTOPH Fy, s, F3 TOuex My, M,, A/}g
e Jexamwux B OfHOH miIockoctu ¢ nawadom O paanycos-Bel
Topos. Haitn paanyc-sekrop r uedrpa cdeps, npoxonsuie]
uepes touku O, My, My, M. ;

973%*, Ilanu TPM HEKOMILTAHAPUHX BEKTODA 0A=—a, OB_.&
OC =¢. Haiitn PajHyCc-BeKTOD F ueHTpa cdepu, Koropas Kd
caercs npsamoit OC B touke O nm UPOXOAMT uepes Touxku A H

974*, Havano O pagnyCcOB-BCKTOPOB CAYKHT UEHTPOM oxpyn&
HOCTH palyca (), MAOCKOCTh KOTOPOH MepHeHAuKy/ipia K em&

nuyHOMy BekTOpy n. Hakte pammyc-sextop r= OC ueHTpa§
cephl, KoTopas NPOXGAUT UEPE3 AAHIYIO OKPYKHOCTh # TOUKY

3ajalinyl0  PaguyCOM-BEKTODPOM OA=a, npnu yC/a0BUH, 'n%

(@, n)==0.

§ 2. Uununppsl 1 KOHYCH BTOPOTO mopsaka *)

Aaekcanpgpos, ra. XVIII, § 2, 3.
Mogenos, rn IX, § 13!, 135,
MMocrHukos, r1. 5, § 3, on. 7, 8.

Bo Bcex 3amauax 9TOro nuaparpaga cucreMa KoopauHA
npeanoaraeTcs npsMoyroabiol. :
975%, Hauncath ypasHeHne Kpyrioro Uminuapa paauyca
OCLIO KOTOPOro SIBASETCH 11psMast
X% VY=Y __ ?2—2%

a b [4

*) CM. Takike 3agaun 345 — 348, ' I
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976. Hamicarh Ypapueune Kpyrioro HRARHAPA, MPOXOMs-

< ..
aiero uepea rouxky (1, —2, 1), 0Cbl0 KOTOPOro CAYKUT NPAMAd

977%. CocTaBRThb ypanHEHHE O@IMIAPa, OTHCAHHOIO BOKPYTF
chepn 2y 2?=r? 3uas nanpasasiowni sextop {a, b, c}
06[)33}"“)““’”( nwJanniapa.

“ 078. CocrabuTh YypamHenue UmIMILAP3, OOpasymwumue KoTo-
poro Kacawics  cpepot x2 L y? ) 22==1 W COCTABASIOT DPABHLIE
yrabe € ocYMIl KOoop/tpuar. .

979%, llanncarp ypapleHHe UWIWNLDa, HANpaB/Adoed KoTo-
pOro  CAY#AHYT OKPYKHOCTH x4 y?=1, z==0, a oGpasywoulne
COCTARMNOT € OCAMH KOODAMUAT DABHLIE YT/bi.

980%, laupanasioniel MWIMHAPA CAYKHT OKPYXIoCcTh X2 -
L y2=r% =0, ero oOpasyouipe 1apaiiebHLl BEKTODY
10, B, y}. MHanucate ypasnenge 3TOro UMAMHADPA ¥ TNpPUBECTH
ero K KallouHueCKOMYy BRIY, HOJIL3YSICh HPCOOPa3oBaHueM NPAMO-
YrOALILIX KOOPJMHAT.

981%, llanacar  ypasnenme napaGOAMUYECKOro UBAHAPA

C IapaverpoM p=-o, 3Has Bepwuny O'=(2, 1, —1) mapa-

Gosnt, noayumoniecs npu nepecevyeHnd UHIMHAPA MAOCKOCTDIO,

NCPUCHANKY/IPIOR K ero  ofpasyiouM, Hanpasadioimuit Bek-

22

Top €1==14, 3> "g( OCM 3TOit mapaGoasl n HanpasBrAOU
1

-5,
982, /loxasarb, 410 Aunma mepeceyenHd ABYX NapadOAnue-

CKUX 1LTHIAPOB

o ’ 2 2
BCKTOp e,‘»—:—.{3 . —_ »3-} KacaTeJbuolt B ee BepluuHe.

YP=x, i=1l—x

AGKIT Ha kpyroboM ummmiape. Kakobo ypaBHeHpe 3TOrO M-
Aiapa?
mpg?g’“‘.Hla’l’auuc.an ypasHenue Kpyraoro KOHYcCa, BEpIIHHA KO-
BekTopy 1('\01?1'”“' B TOUKe (X Y 20) OCh MapanienbHa
084 lé’ ! C}" a o0pazylomue COCTaBAsIOT C OChIO yroa @,
BCpnmna'1-0(-)-CTaB[‘m) ’ypauneHne IOBEPXHOCTH KPYra0ro KOoHyca,
BOKTO R0Toporo. maxoamuress B rouxe (1, 2, 3), nanpasasouni
p b -OC“ {2‘ 2, “*1}’ a yrosa o0pasyiomux KOHyca C €ro OChbio
ABCH
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985%, Hanncats ypaslieHuwe KpPyriaoro KOHYCa, Kacaiom,erocgq
naockocredt Oxz u Oyz no npsmpem Ox n Oy. o
986*. Cocranntb ypapHelie NOBEPXHOCTH KpPYraoro Kouycﬁ
NpH YCJIOBHUM, YTO BCC TPU OCH KOOPAMHAT CAYKAT o6pa3yr01uummé
KOHYCa, 2 OChb KOHyC4 MPOXOAWT B UIEPBOM U CEJbMOM omamax'é
COCTABUTbL TAKXKE KANOIKIECKOe YDPABHEHHC 3TOro KoHyca. g
987%*, CocraBaTb yPaBIICHUC TIOBEPXHOCTH KPYrjoro KoHyca,”
Kacalouerocsd Tpex ILIOCKOCTeH KOOPAMHAT, 3Had, YTO OCh ero
NPOXONHT B MEPBOM U CEAbMOM OKTANTAX; COCTABATL TaKKE KaHO-:
HUUECKOE YpaBHewHe 3TOro KOllyca. 3
988%, Hauuncarp ypasuenne KPyraoro KOHycCa, AAs KOTODOro .
ocn Ox u Oy aeamorca obpasyomiuvn, a ock Oz COCTaBJAET

€ OChIO KOityca, NPOXOAsHIEH B IUEPBOM U CeAbMOM OKTaHTaX,!

4

T .
yroa x Hanucare Taxkxe Kalohnueckoe ypasHenue 3TOro Ko-:

Hyca. y .

989%, HamucaTh ypabneinue Kolryca ¢ BepluHo#t B TouKe
©, 0, ¢), onucanioro okono chpepw x2+y2l 22=r% (¢ >r).

990%. Haltty ocTphifft yron vexay o6pasyioiuM# KOHyca
x2-}-y2—22=0, 1o KOTOpHM ero IepecekaeT IJIOCKOCTE ;
5x 4 10y — 112=0. '

991%, Hanucate ypasHcnue Komyca ¢ pepuipHoi (2, 3, 6),
sHaf, 4T0 maockocTh OXy TNepeceKaer ero HO JMMICY, OCH:
KoToporo mapamnenbHsl ocsy Ox w Oy, npuuem 311sIC Ka-
CaeTcs 3TAX OcCeil KOOPAMHAT.

992%, HanmcaTh ypasHeume KOHyca, BepIuuHa KoroporQ“E
Haxonautcd B touxe (0, 0, @), a wanpasasioniel CcayxuT rumep-
Gona 2xy==qa?  z==0. Ilonb3yach npeoGpasopaHuem NpaMO:;
YroJblbIX KoOpanHat, MNPUBECTH [10/AYUEHIIOE ypaBHEHUE KOHyca:
K KaHOHHUECKOMY BHAY. e

993%, Hamucate ypaBHeHue KOHYCA, Bepwuila KOTOPOrod
Haxogutcs B touke (U, 0, p), a nanpapasomien cayxat napa
Gora y?=2px, 2z=0. IToapaysick npcoGpazopanueM NPIMQ
YrO/IbHBIX KOODAMHAT, NPUBECTH (I0Jy4eHHOE ypaBlcHue K KaHO:
HHYECKOMY BHAY. -

994*. HanncaTb ypapHeHHME KOIyca C BepIUMHOM B HAYaAE
KOODARHAT, HANPaB/IfIOUIEH KOTOPOro CHYKUT S/IUIC &

X2 2 22 x v 2
A A |
995%, Hanucats ypasHenue KoOHyca, npoxogsamero uepey

npsmbie y="+x, z=0 u Touky (1, 2, 3), 113 KOTOpPOrO OCH
SIBJIAETCS OCHIO CHMMETPHH.

3
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100: § 3

§ 3. JMIUNCOMIBI, runep6osoun b, napaGomonysr *)

Aaexkcauipos, Il XVIII, § 4, 5.
Moneuos, N IX, §§.128—130, 132—134.

Moctnuxos, rl 5, § 3, nn. 1—-3, 5, 6.

Bo Bcox samauax 3Toro  maparpada cucTeMa KOOPAHHAT
npeano/dracTes HPSIMOYTOALHOH, )

996*. IHanwmcarn ypaBHeuue napa60n01ma Bpaiieusg ¢ napa-
MeTPOM p==6, BCpivira KOTOPOrO HAXOJUTCA B NCPBOM OKTAHTE,
gnasi, YTo TWIOCKOCTh Oxy nepecekdacT 1apaldoJIoOUI MO OKPYHK-
soctn ¢ paanycom 3, xacaometcs obenx ocedt Ox u Oy.

997%, Hanucar, ypasuenue napaGosnonaa BpateHus ¢ mapa-

merpoM p=-5, Bbepumnod (1, 0, —I) n nanpasasiomuy sek-

TOPOM OCH BPAHIEHH {g, -;, — ,23}

998%, lauucarh ypasneHue Napa0o/a0uAa BPAEHUS C napa-
MeTpoM p, ¢ sepumnoit B Touke O =(Xy, Vo 20} H uanpae-
ASIONIUM BOKTOPOM ocn m=={a, b, c}.

999%, Daaunc ¢ moayocsMu a B b, a>>b, ¢ uenrpom
8 touke O —(Xy, Vo <o) M HANPABJISIONAM BEKTOPOM GOAbILOH
ocnt w=1{o, B, y} Bpamaercs oxono csoeit Goxwiuoh ocm. lla-
MUCaTh ypPaslicyic MNOJYUCHHOrO SJ/IHICOMAA BDAENUs.

1000%*, B nnockocta Oxz- nana napaGona xZ=2pz, y=0.
To wedt mepeveniaercs mepluuna APYro napaotsl ¢ mapamet-
POM g, UROCKOCTL KOTOPOH oCTaeTcs Bce BPCMS ItapaninensHOU
niockoctd  Oyz, a ocbh — napasaensuodt ocn Oz, CocraBuTh
Ypacuexne moBepXHOCTH, OIMChIBACMON NOABHKION Napabonaok.

1001%*. YcraHosurs, nepeceKaer A IOCKOCTD

2.&"-—}—2)/—}— 2—320
Mmncoua

g 2
x2-Ly -1—4:1.

1002%, TIo kako#t munam naockocin x+y—2-+3=0 ne-
PECeKaCT ymynonocruntt runeposous x2 4 y? — 22= —4?
) 1003. Oupenennts suz u PaciOIOKEHNE JUHUY HepeceyeHus
runepbosoviag

x2

4 TocKocTy x =0,

) Cu, TakxXe 3agayn 349 — 352.
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1004. 1Io xaxo#i avuuu 1LI0CKOCTh X =ga I[IePeCEKaeT OaHO-
10J0CTHLIH rnnepOonoun

2

2 22
— 2
az +b»'—L~:"’l‘

1005%. Hanucatb ypaBiienne 1110CKOCTH, NMPOXOAsiliel uepes
oct Ox u nmepecexaonel OJLHOHOHOCTHMH rauepboaou

2 )2 22
L =1 -
a2 .2
o nape npavux. Hadtu o1 npsmbie.

1006. llauucate ypasnenuc WAOCKOCTH, MapaJiensHOH 1iio-
ckocth Oy ¥ nepecekaionieii  04HOU0AOCTHHE THitepOOIOHa,

Xt 2
g Ay — 2t

no runepfose, AeHCTBuTeNbuas 10AYOCh KOTOpOH pasna 1.

1007*, Jlokazarb, 4T0 UPOCKLHS 3JIHICA, IIOJ]YUaIOUICrocs
py nepeceucHul MIA0CKOCThI0 NapaGo/ouaa BPauCHNs, HA IO~
CKOCTb, MNEPUCHAMKYIAPHYIO K ocu mapaGomouza, ecth OKPYK-
1IOCTh.

1008*, Halitu ycaosue, HeoOXOAuMMOE ¥ FOCTATOUHOC JAf
TOro, 4to0H MAOCKOCTDb 2 ==ax - by - ¢ nepecckana napadoaous
Bpautenus X2 4 y?=2pz (p > 0) 1o jeHCTBHTCABHOMY 3/INNCY.

1009%. Tlo kakoR jauHuu nepecexavics ruiepOoNnuecKui
napatoaon '

W ILIOCKOCTh
2x-+3y—6=0?

22

1010. /lann ouonoaocTibii rnnepGononn —|— —~—= 1,

K2 2 22 0 xg

nyc = -k o5 — 5-==0 u asynoux 8y . =
KoHye - 0E T ABYNOJIOCTHI rnnep601onﬂ - -+
+ .2’2_ — 'Z?:_ 1. B xakom otiowenuu 11axogsTcs CoOTBETCI-

Bylomnne 1101yOCH 3JJRUCOB, MOAYUYAIOHIUXCA B CEUCHUN oalono-
Joctitoro runep0oaoula U KOHYCa NJAOCKOCTSHMH, KacaTeablibiMH
K ABYIOJOCTHOMY Triepfoaouay B ero pepupnax?
1011%, Jlokasarb, 4TO CCA & # U — NIOJAYOCH 3JJulica, TOAY-
yawmerocs llpH HepeceueIy 3a4mIconaa
2 2
St a>b>c>0,

c?
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{L{OCKOCTHIO, IPOXOSIICH EPEs €ro 1enTp, To

a=uz=b=o=c

1012. Hanucars ypanucime annconaa ¢ Bepuviany 0, 0, 6)
a (0, 0, —2), suas, l}'ro HJOCKOCThL Oxy 1IEPECCKaeT €ro 1o
OKPYIRHOCTI PAAUYCa 3. '

1013. Ilanucarb ypaBueHue ABYNOJOCTIOro runeptoaonia
¢ wepmmnai (0, 0, 7=6), anan, uwro maockocru Oxz u Oyz
GeagOICs Cro  INIOCKOCTSMU CHMMETPMM A 1IEpPECceKaloT ero 1o
rinep6oaN, aCHMITOTH  KOTOPBIX ofpasyioT ¢ ocvlo Oz yrabl,
COOTBETCTBEHITO DPaBHbIE —g n g

1014, Hauncarh YpasHEHHC SMAVNTHUCCKOro napadoJonia
¢ peptmiofi (2, 3, 6) u ocww, napanieasnoit ocn Oz, 3Has, uTo
naockocrh OXY TIEPCCEKaeT ero M0 3JaMIcy, OCH KOTOpOro
mapastespiinl ocam Ox u Oy, npuyeM 3/1auiiC Kacaercs 3THX
occi KoopAnnar. .

1015, tamvcarn ypasirenue reiep6osuyeckoro 1apabosonaa,
npoxoasero vepes runepGoay
»x2 yl 1’

—‘———b—zr_ Z2==C,

a2

A, N0 ero  II0CKOCTH CHMMCTPHM COBMajaloT ¢ ABYMS MJ10-
ckocrsn koopanitar Oxz u Oyz u 4TO TPETbd KOOpAunarias
ILI0CKOCTID (ICPCCCKAeT ero 110 Mape HpAMbIX.

1016, Hauncars ypapleHue 3anunTHICCKOTO  11aPaGoAOna,
3ltag, Wro 1110CKOCTH

x=a, y==b ‘

Hepecekaior ero no papatoaam ¢ sepuvnamu (a, 0, ¢) u (0, 6, ¢),
HiOCKoCIL Oxy kacacrcs napaosonaa B ero BEpUnNe, a 1ao-
erocri Oxz u Ovz 9asi0Tca CFO IIOCKOCTAVY CHMMETDHH.

1017, Hanucars ypasHenus raiepG60aMueckoro napa6oaovaa,
"poxoisutero uepes touxky (10, 6, 11), 3uag, uro mnaockoctu
NI 0 Ovz apagiorcsl ero NMIOCKOCTAMH  CHMMETDHM,. 2 I1i0-
€kocth Oxy uepecckaer oro nmo 1rape HPAMBIX, Yrabl MCXKAY

O b on
Oroprin, coaepwamue och OX, pabibl ‘5

C(”ml:?:f':ﬁj ‘COC‘T&BH['}) vpapuernie 3aMMIcon1d, OCH KOTOPOro
P w;() or ¢ o’%sfxxxx 1‘<oop2,1nua“‘r, CCH B3BECTTO, YTO OH UPOXO-
H);s\)"-;c ORPYKIOCT, 2 y? 4 22220, 2= u TOuKy (3, 1, ).

c mu”m[-”Ha.lmca'rr, YPaBHCHNC OAHOHOJOCTHOrO ruiepGoaomaa
T HoAyocssn, npoxoaduiero uepes upamMole y =3 x,
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AR e

==0 u uepes rouxy (1, 2, 3), naa xoroporo oce Oz aBAfteTCy
OCbIO CHMMETPHH.

1020%, Hauucars ypasuenue runepGosdeckoro napadosouna,’
HPOXOUSHIErO yepes npsaMple y==-x, 2==0 u uepes Touky.
(1, 2, 3), nas xkoroporo och Oz ABJISCTCA OCHIO CHMMETPHH.

1021%, JlokazaTh, UTO HPSMbIE, [0 KOTOPHM IJOCKOCTb Oxy’
ncpecekaer rutiepGoaHUCcKuit rapaGooun ;

¥ — y2==2pz,

IBJAAIOTCA CFO OCSIMM CHMMETPUIL .
1022, Hammcare ypasnuehue [10BEPXHOCTH BTOPOro nop;uu(a
npoxonmuen uepes TpU OKPYKHOCTH

mxm..‘&d.

i

X2 *[-'Vz‘»— 1,
X2 y?==0,
x4 y?==25, Z=s

¥ TPUBECTH IIOAYUCHHOC YPaBICHHE K KaliOHHUCCKOMY BHAY.

1023%, Cocranuth ypaBHeHue TIOBepXHOCTH BTOPOrO MOpsiKa,
3laq, UTO OHa [ePeccKacT IMIOCKOCTh Xy 10 OKPYXKHOCTH
x24-y2—12x — 18y --32=:0, 2z=0, a usockocrn Oxz u
Oyz — 10 mapaGonayM, OCH KOTOPLIX Napailc/bHbl [10JOXKUTENb-
nomy Hanpasachumio ocu Oz, npuueMm HapaMerp napadoJl, JAexa-
me#t B maockocTyt Oxz, pasex 1.

1024 %, Haitru reoMerpnuyeckoe MeCTO TOUEK, OTHOILEHHE
paccTOsAHUN KOTOPHX N0 JABYX CKDEllHBaIONIHXCS [PAMBIX €CThb
om0 H TO Xe UHCI0 K.

1025%, IMann nBe ckpemusawoiiuecs npausic AB u A'B.
Otrpesieauth By TIOBEPXHOCTH, cocroduled U3 npawuix CC', coe-
apnsiownx toukn C o C° npavux AB w A'CY, nna korophx ©

AC  A'C
AB Apr’
1026 *, Hanncats ypasileHue 10BCPXIOCTH BTOPOFO [OPALKA,
nepecekaomelt waockocre Oxy no uapadoae, a unockoctu Oxz
Oyz 1O OKPYWIIOCTAM Paiuuyca r, KacalolHUMCH [HONOKHUTENb-
HpIX noJayoce#t koopaunar. IToas3ysce ipeoGpasoBanpem npaMo-
YrO/bIBIX KOOPAHHAT, IPUBECTH IIOJYUCHIOE ypaBHeHue K KaHo-
HUYECKOMY BHAY.
1027, Iian ammlcouﬂ

b

I

N
l
— O

w

>

|
o

’

F =1
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1032 ’

1 1A0CKOCTh i . ] )
L+ i=0.
HanucaTb YpaBHEHHE NNNNCONAE, HPOXOAAUIErO uepes JIMHUIO
pepeceuela JawHOro SJJHNCOMAA H ILIOCKOCTH, OCH KOTOpOFO
Gpian Ob MApA/IC/ILHLL OCAM JAZHHOTO SJUMICOMAA W HMEH 6bi
JaMiry, BABOE OOJbLIYIO, YeM OCH JIaHIIOTO 3JIIHINICOUIa.
1028. jloka3arb, uTO €CJH T/JIOCKOCTH

Ax+By+Cz+4D=0

nepeceKkacT SVIHIICON I,

x2 y2 22
@tEta=h
TO YpaBHEIe
B Y B AMAx+By+CzED)=0
%t g 1-MAx+ By Cz+ D)=

NPH  BCEX 3HAUCHHURX A ONpeOesseT 3/HICOUI, OCH KOTOPOro
napajsgeblikt OCAM  JAAHHOTO 3JJIMIICOMAA H IIPOXOAUT uepel
JUINIO [ICPECEYenna AaHHOro 3JUIMICOUAA U MJIOCKOCTH.

1029. Haitn reomerpuueckoe vecto ¢oKycoB runepfod,
[ONYuaOIHXCa NMpH [IepeceyeHny runepboanueckoro napadoiounsna

p

HAOCKOCTAMY, HapatdiedbdhiMu maockoct Oxy.

1030% Jlokasarp, ur0 napaGoJaoML BPAMIENHA U KPYTJbil
g”ﬂmmp, OCH KOTOPHX NapalICbibl, NIEPECCKAIOTCA MO SJJIHMICY,
OThiias ocp KOTOPOrO JCKHT B MJIOCKOCTH, MPOXOnAllelt uepes
OCM nainux 10BepxmocTelt, a Manas OCh TNEPHEHAMKYAAPHA
K 3108l naockocr.
_1031% Mo kako#t nmmum nepecexanTcs  OAHONOMOCTHBI
I !1[1(_‘})60”0”1

Kooy 22
Eg’“}“[;g—&z:l, a>b,
1 edepa Xt fy2 22 g2y
032% Haiite apumo nepeceyeHns NOBEPXHOCTEH

X2 +y2—z2—g2 32 __y2:2az.
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1033*, [lokasarp, 4TO 3JAMNTHICCKMH napabonoun —;iaf

3

+ - 16-—22: u chepa x?-4-y? - 22=>50z nepecexaiorcs 10 xp

OKPYKHOCTSM. HaliTH UueHTPsl U paimyCht 3THX OKPYKHOCT

1034 %, Jlokasarb, 4TO JMHHUY MepecCUenns napadoIMuecKe

UHAMHAPA 2%==x -}y C SMIMITHUECKUM Napaéo/0MaOM Bpan
g x24-y¥==2 Jnexmur Ha cpepe.

1035%, [To Kakolt JUHUM TEPCCEKAIOTCH SMJIHIITHUCCKUH I

6o.10UL

—’?—l—-y =22, p>q¢>0,

n cepa
x2—]—y2—}—22:2p~_’?

1036. ITo kaxoit JuiMKH mepeceKardTCs ABA 3JHMIICOHAA

x‘-’ 12 22 x2 2 2

et ta=L HFtEta=
rae a >b?

1037*, Hanucate ypaBHeniMe 3/MIHICOWUAA C MOAYOCHMH
2, 1& A9 KOTOPOro IOCKOCTH X 4y 2z—1=:0, x»_yg
—22=0, x—y+ 1=0 cayxar naockocramu cuMMeTPUH, NE]
yeM G6OJbIIAS OCb 3/VIMNICOMAA JEKHUT Ha JIMHAH 1epeceyesy
nepsoit u BTOPOH NJIOCKOCTCH, Cpenlissi OCb JEKUT I1d JI
flepecedgius nepsoit . Tperbel rnAoCKoCTed, Manadg oChb Jiek
Ha JUHUHW TlepeceueHus BTOpOR # rperbell 1nockocreil. '

1038%, CocrapuTh ypasHenue HOBCPXIOCTH BTOPOro mnopsnl
npoxoasmec# uepes rouxu (0, 0, 0), (1, 1, —1I), (0, O, 1),
KOTOpoO# NJa0CKOCTH

x+y4+2=0, 2x —y—2z=0, y—z4+1=0

aBAMIOTCH  naockocTaMu  cuMmMerpun. Hanucares  katioHuued!
ypaBHEHUe 3TOH MOBEPXHOCTH.

1039*, CocraBure ypasteHue nOBEPXHOCTH BTOPOLO MOPS
A8 KOTOPOH IJIOEKOCTH

x+y4+2z=0 2x—y—2—2=0, y—zt+1=0"%

ARJAIOTCA  [IIOCKOCTAMHU crm\rexpnn 1 KOTOpasy TPOXOIHUT f';,
roukn (1, 0, 0), (0, —1, V), (1, 1, —1). %

1040%, HanucaTe Yypapuctus 110BCPXHOCTH, COCTOsEH #
UPAMBIX, TIO KOTOPHIM [EPECCKAIOTCH B3AWMIIO HePlIcHAUKYIAPH
IUIOCKOCTH, HPOXOASfILHE HYepes aBe AalnIbie lIpaMble,
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1045 .

§ 4. OnpejelieHne THOA W PACHONOKEHUS MOBEPXHOCTH
" pTOpOro Mopsiaka mo ee ofumeMy ypagHEHUIO.
HpnmeHeHne l/lHBapl/laHTOB

Adckcanipos, ra XIX, §5; ra. XX, § 6, 7.
Mogaenos, ra. XII, § 166; dononuesne II, n. 5.

Bo pcex 3ajgadax sroro maparpada, rae HeT yKasawus Ia

xapaKTep CHCTCMDI KOOPIAHMHAT, KOOPAMHATHAA CHCTEMA [Ipearno-
paraercs HpsyoyronbHoH,

1041. Oupcaeawrh BHIA [IOBEPXNOCTH H €€ PACIONOXKEHUE
OTHOCHLCALIIO  HAYAILIOH CHCTEMB KOOPAMHAT, MOJb3YHCh Mpe-
obpagosatiicy JCBOH macTy ce ypaBlenus:

1) wtp 2y by — 222 — 1=0;
2) 3u2--3y2 4322 —6x 44y —1=0;

3) 3428yt — G4y — 1 =0

4) 3x2 3y — 322 —6x 44y 4 424-3=0;
5) dat4-y2—dxy —36=0.

1042, OupcacauTs BHA ¥ PACIONOWKEHHE TOBEPXHOCTH, MOJb-
IYICh NEPCHOCOM CUCTEMBI Koopauat:

1) x2-4y24-922— 6x 4+ 8y — 362 =0;
2) A2y 224 32 — 1224 44=0;
3) Bx%—y24-322— 18x 4 10y 4- 122 4- 14=0;
4) Gy24-622+-5x + 6y 4302 — 11=0.

1043%, Onpeaesnrs Bun TIOBEPXHOCTH M €€ PACIOJIOKEHHUE
QTHOCH'YGJIMIO CHICTEMBI KOOPAHIIAT, TTONbSYICH TTOBOPOTOM CHCTEMBI
RooDIIAL BOKPYr om0 u3 ee oceft: 1) 22=2xy; 2) z=xy;
3) 22 Sx--4y; 4y 22=3x2 4 4xy; 5) 22=x2+ 2%y} y2 4 L.
ce ;:’Cﬁ* -(-)\TprILCIII/ITb BHI TIOBEPXHOCTH BTOPOrO IIOPSAKa W
nom)gmc).[o,x\ume OTHOCHTEABIO UCXOLHON CHCTeMBl KOOpAHHAT,

o OS2 HEh TICPCHOCOM M TIOBOPOTOM CHCTCMBI KOOPAHIIAT BOKDYT
O4noit ny ce geeir:

D w2 dp2 5.2 4, y—0-

2y 2 -+ 2)\.__}}__3 ,_+ ~'C)/;+——4~. %

) B B3t }—4;—-}—0»»—0,

Dt p oy gy,

1045,
ABAsiC ey

Aorazare, wro kawman w3 CACAYIOIUX MORepXHOCTeR
HOBCDXHOCTBIO  BpaiicHHs, ONpemelMuTs €€  BHI,
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HAMMACAaTb KanOHUYECKOE ypasuenue W Halitu pacnonomeu
MIOBEPXHOCTH OTHOCHTENBHO UCXOAHOH CUCTEMBI KOOP/AUHAT:

1) x?—2y24- 224 dxy—4yz—82x— ldx — 4
: — 4y 4142418 =33

2) 5x24-8y? 1522 —4dxy +4yz 4 8zx — 6x+ 6y +
462410

3) 2yz4-22x 4 2xy+2x+ 2y 4224 1==0;

4) 3424 3y2 322420y —2x2 — 2y — 24 — 2y — :
—2z—1=74
5) 2x%4-6y?4- 2224 8xz2—4x — 8y +3=0; i
6) 524 2y2 L 522 —4xy—4yz —22x 4+ 10 —4y++ 4§
7 x4y 4-22—xy—yz—2x—1=0;
8) dxy+4yz4-dex4-4x+4y+-424-3=0. ,
1046. Onpepeants B KakKIOH U3 CHCAYIOIMX TIOBEDPXHIS
CTe#l, HAMUCaTe €€ KAHOHMYECKOe YPAaBHEHUC W HalTH KaHOHfg
YECKYK CHCTEMY KOOPIAHHAT:

1) 4x2 4 y2 1422 —4dxy+4yz — 8zx — )
— 28x 42y 4 162 4+ 45—
2) 2x2 £ 5y2 + 222 — 2y — dxz 4 2p2 1 ' g
‘ +2x—10y—22—1——-
8) T 4-Ty* + 1622 10y —8yz —
—82x~—1()x—1()y—82+72—~—-
4) 4x2 44y — 822 — 10xy +4yz -+ F.
+ 4206 —16x — 16y - 102 — 2=18
5) 2x2— Ty — 422+ 4xy + 20yz — X
— 1624 60 — 12y 4 122 — 90 =
7x2+()y 4522 —dxy —4yz —
— 6xc—24y 4 1824-30=

7) 2x24-2y? — 5224 2xy — 2x — 4y — 42 4-2=0;
8) 2x24-2y24- 322 - dxy - 2yz 4
) 4 22x — 4x 6y —224-3=8
9) x4 5y2 4224 2xy + 2yz + 62 — 2 - By 4 22 =4
10) x2—2y24-22 4y +4yz — 1025+ -
+2x 44y — 10z —1= 0;
11) 2x%24- y2 - 222 — 2xy +2yz - 4x + 42=0. 4
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1048 1 ¥ % N
1047*, C 1OMOMIBIO HIBAPHANTOB

Iy = a3+ @22+ ass

]__‘011 Iye
P an ap

| | Qa2 Qog

-

(g2 Oy
A G Q3 4
Qay O Aoy O
Qg1 Qze dzz Q3
a, a a3 a
pgafiTa ycAoBusi, HEOOXOMMMHE M JIOCTATOUMBIE 1A TOrO, YTOGH
OREPXIOCTL BTOPOrO MOPSAKA, 3ajauiias OGHIMM  YPaBHEHHCM
a2 apy? 4 Qps?® -+ 2010XY + 205, y7 + 205,26 +

+2a;x6 4 2a5y 42032 + a==0,
Goiaa: 1) SAAMNCOMAOM; 2) MIUMMBIM S/IAMICOMAOM; 3) MHHMBIM
KoHycoy; 4) 0/HONONOCTINM FHIIepBONONI0M; 3) JABYNOAOCTHHIM
runepGosonaoy; §) KOHycoM; 7) 91JuITHUECKHM TapaGOJI0onI0M;
8) rumepGoAHUCCKAM 1apaBoaouioM.

1048%, [lokasarb, uro: 1) caeayionine QyHKimu:

ayy G2 Qi3
Js =|an Qe s, Iy ==
Q3; Q3 dsg

ann dig @ Qgp Qog g an iy
IF=lay ap al|t|ap a5 a|d|en ay a)
a a, a a a3 a G a a
% __ (@ @1 4 Qoo Gy 4 Qs Q3
2 a a ay a 3 a

KO3 (huuuentor MHOrowJeHa BTOPOH CTemeHH ¢ TPeMs nepeMen-
HbEMYT

011562 - @y Y2 4322 - 2010xY + 2093 y2 4 203,26 +-
+ 2a;x 4+ 2a,y + 2032+ a

ABASIOTCS  HIBAaPHANTAMH  OANIOPOAIOFO OPTOTOHAMBNOLO IPEos-
PasoBaiua nepemertbix;

2) i sBaserca MHBAPUAHTOM HEORHOPOMSIOTO OPTOrOHalb-
HOTO tpeoGpasoanus nepeseHtnx, eciu

a1 Q9 Qg a,

ap ap a
Jye= Got Qgy Qoy —0 ] — au a12 am =0
Gy Ay Ay ag| S ’
4 gy, @y a 31 Q3 agy
ﬂpe?d I5 sunsercs auBapualiToM HEOAHOPOAHIOro OPTOrOHaJIbHOrO
Pasobanus flepeMenmx, eciau Iy=1,=0u
Jp==|%1 A an n 3| _0 Jt—0
a a ] 3=/
21 Qoo Gy Ay

Q32 Q33 N
\
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IA/bHOFO [IPEOGPa30BAltHE HEPEMCHHBIX.

1049%,. C nosoutbto unsapuanrtos [y, Iy, I3, Iy, 15, I natify
ycaoBus, HeOOXOAMMBIE M HOCTATOUHBE 1 TOro, ur06n nosepd
HOCTb BTOpPOr0o mnOPAAKa, 3ajiauiras OOHIHM ypasHenue, On
1) 3/UNTHUECKUM UHIMHAPOM; 2) MHHMBIM 3JRUNTUUECKUM LHIH
pon; 3) mapo#l MHUMBIX MEpeCeKaloluxCs naockocrel; 4) rancgy
00NMUECKHEM LHIMHAPOM;, O) TNapol ACHCTBHrEbHBIX [epeceKs
HIMXCH TAOCKOcTeld; 6) napaGoauucckuM UHAMHIPOM; 7) nap:
JeHCTBHTEBHKX [1apasaeabubiX MAOCKOCTel; 8) mapo#t MHuMuY
napaaneNbHpIX TIOCKOCICH; Y9) mapo#t cosnajgaoniux I'IJIOCKOCTV

1050%, Jlokasarb, ur0o cciu Ja=—=1I;=0, 10 1pUBEnCIHY
ypaBHeHHE [OBEPXHOCTH BTOPOrO I[0pAAKA HMECT BHJ,

D dax’tday® 445 =0, ecan L0,

310Ch Ay ¥ Ay — OTJMWIIBIE OT HYJSl KOPHA xapamcpncmuecxoﬁ
ypaBHelns; .*

—_— K
2) Lix* 2 l/— -I;;-y' =0, ecm [,=0, If=£0
1

3) L4 TE=0, ecan =0, [f=0, J; 0.
1

ALt e

1051, [ToxasaTh, 4TO CAEAYIOMHC YPABHEHHR ONpeAEns
MOBEPXHOCTH, DPACMAAAIONMECS] (2 Napy NJAOCKOCTeH, M Hai®
9TU TIOCKOCTH:

1) y?4-2xy+4xz 42z —dx — 2y=0; ,‘%
2) x?24+4y24922—4xyf-brz—12yz — -
: —x42y—3z—6= %

3) 3x2—4y? 43224 4y + 102 —
—4yz4-6x—20y — 142 — 24 = é

4) 4x%J- 9y 4 22— 12xy — Gyz 4 =
—{—42x—1—4.x-~(‘);-1—22—5:555i

Cucrema xoopansar addiumas.
1052. Ounpenesuts BHA TIOBEPXHOCTH, [MOJIb3YSCh upuBﬁﬁ
npeM JIEBOH UaCTH ee ypaBHenus K CymMMe KBagparos:

1) 4x2 4 6y%4- 422+ 4xz—8y — 424 3=0;
2) x245y2- 22 +2xy+(>xz+zyz-zx+oy_10z——0

ot RRDI SR
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5y %2yt 322—2xy—6xz—6yz4-2x+ 2y 4+ 42=0;

4) '\»‘2 — 2)72 -—|—-Z2 ‘}— 4xy —8xz—

—4yz — T4y —4y 4 1424 16 =0;

5) Dty 4222 —2xy —2yz4x —4y — 324 2=0,

6) 2 — 292 b 2t dxy — 10xz+dyz x4y —2=0;

7) 22 yE-p 228 — 20y —2yz 44w — 2y =0

8) 12— 2v2 - 2844y — T0xz - dyz 4

+2x 44y — 102~ 1==0;

9) g2 ,_l-)rz + 122 -—|—- Qxy + dxz + 4)/.2' — 0z -l- | — O,

10) 4wy 42x 41y —62—-3=0; -

11y xy 4 xz4yz-F2x4-2y—22=0.

Cucreva xoopsutar adduiias.

1053%, Haiitw nanGonbiuit yroa ¢ Meway OOpPa3yoIUMH
gonyca 2--2xy4-2xz4-2yz=0, a rakke yras o, B, 7,
KOTOPHWC COCIABIACT CFO OChb C OCAMM KOODIHATL.

1054, Bupasurh ¢ DOMOILBIO HHBADWAHTOB YCJ/IOBUS, HeOO-
XOqUMbIE M IOCTATOUHBE AN TOro, uToGs 0Omlee ypaBHenue
BIOPOIl  crenciy  onpegenasino napabotoun Bpaimenus, ¥ Haitu
ero navamerp.

16u5%, C 1OMONIBIO HIIBAPHAHTOB BHLIPA3UTH YCJAOBHA, HEOO6-
XOallMbe 11 locraroudble gas 1oro, 4robs  ofulee ypastenue
Bropoil  crenein  onpeledsao runepboauueckuit  napadosnoun
C PaBiblvg (lpaMeTPaMK FIARIMX CCUCHHH, U HAHTH 9TH napamer ph.

1056%, 1) C noMompio HuBApUaHTOB HARTH YCIOBUE, HEOH-
XOMNOe H  joCTATOUHOC a8 TOrO, uTOOM OGILee ypaBHeHue
BYOPOH creneim € TpeMs  [IeM3BCCTHLIMHM OUPENESAO ONHOMNON0-
COHBE 1 ABYNOJOCTHRH [HIEPOOJAOMAL C PABILIMA MONYOCAMH.

2) Hoabayich unnapuanTavu, Hanucarh KaHOHHECKHE ypas-
HeHng vy I‘HHCD()OJIOVI,U.OB.

1057+, ITpu kaxkom 11coGX0AUMOM ¥ AOCTATOYHOM YC/JAOBHHM
ABa THIepG010n42 MMRIOT OGHIME ACHMITOTHUECKUH KOyCc?

1058%. lana nosepxtocrs sroporo nopsuka

X4 Y2224 2axy 4 2ax2 - 2ayz = 1.

o )_—LQ‘“-MHu UTO HPR BCeX 3JilaYeHuAX napamerpa a 3Ta
w";‘ll’x?l()a b SBIICTCS OBEPXIIOCTBIO  BPAILEHM; i1alTH HallpaB-
PO sekrop ee ocn BPANLEIUS.

v T -, :
N V) L Rakix siauenni rapaMerpa @ TNOBEPXHOCTh Oyner
PLIMNCOn10M?
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1059%. lokasarp, uro ecan oOGlICEe YpaBiEHHe BTOPOH cre
nedn [ (x, y, 2)=0 oupenenser runep6osoun (OIHOHOMOCTH

. ; I
WM IBYHOJOCTHbHH), TO ypastiewnce [7(x, y, 2)==7* onpeng
I3 .

JAEeT €r0 aCUMHTOTHUCCKUI KOHYC.
1060%, Oupenenuts £ tak, uToGbl [HOBEPXHOCTD x2—2xy_g
4 k2?==0 06naa KonycoM Bpamienus, ¥ [alTH OCh Bpafuel-mg
1061#, JlokasaTb, wro aJAd TFOro, 4roGbt B KOHYC Broporg
IOPAAKA MOXHO ObisI0 BIIMCATh TPeXrpamiblit yroa, pebépa KoTe
poro ﬂOﬂapHO NEPHEHINUKYAAPD I, IICOO)\O;U/I‘VIO H ,U.OCI'HI'O‘-[HQ
yro6el [;=0. [lokasarp TaKkxe, 4r0 B 3TOM Cayyae Bcsu(ag
IOCKOCTD, [POXOUsAHLAT WePe3 BePIUMHY KONUYCA W Ireprenid
Kyasphuas K JoGOR cro ofpasyiouiel, lCPCCeKkacT KOHYC nj
IBYM B3aUMHO [CPHCHIUKYJIADIBLIM (IPHMBIM. i
1062%, Ilycrs ypasueHue sropo#t crenenn F(x, y, 2)= é
onpenessier runep6osoun. 1lalitn  ycaoBus, 1eOGXOIMMbIe n
JOCraToulthle AAss TOro, 4ToOu  fouKa (Xg, Vg 2o) JEXK
g 06s1aCTH, OrpaHuuertiof runepbOIOMIOM H €ro acmurromq@
CKUM KOLtyCoM, 3
1063*, Haitru ycaosust, neo0Xoanyble W LOCTATOUHHE I/
TOrO, 4TOGLt TOUKA (Xg, Vg 2y) JICKANRA BHYTPH 3JAUNITHYECKOrE
UHANHAPE,  OMPEACJ4eMOr0  YpaBiCHUEeM  Bropoit CTeneéi
F(x, y, 2)=0. E
1064%, CocrasuTe ypaBtienue€ KOHYCa BTOPOro mNOPHAIK
NICPeCeKAOIEro MWIOCKOCTE QY2 110 OKPYWHOCTH y? 4 22=2r,
x=0, a unockocrs Oxz mo mapagoie z2?=2px, y=0.
1065*%, CocTasuth ypassHeHue KOHYCa BTOPOFO MOPAXKE, H
KOTOPOM 'JIeXaT OKpYXKIOCTH i

Y222 — 2y =0, x =0,
x24 22— 2ax=0, ‘y-=0.

1066*, 1) CocraBurp ypasHCHME [OBEPXHOCTH BTOPOr(
NOPAIKA, [IEPECeK Aol el KOOPAHHATHHE MMIOCKOCTH 110 runep0oaas
az bH2

ye=-4, x=\4; XZ=mgm, ye=0; xy=

2) OupenenuTb BUL 3TOH TOBCPXIIOCTH.

3) TlpuBectn e€e ypaBueHue K KaHOHHUCCKOMY BHIY ﬂpq
a=b=c=1

1067%. 1) CocraBuaTb yPaBHCHHE TNOBEPXHOCTH BTOpOra
HopaaKa, tepccekaomelt mrockocrs Oxy no nape npaMbid
a mIoCKOCrH Oxz n Oyz 110 OKPYXHOCTIM paguyca f, Kacam
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pppmcst oct Oz 8 Havale KOOPJAMHAT H PACHOJIOKEHHBIM B 110J0-
A TEsIbLIBX  OAYNIOCKOCTIIX.

2) 1lpupectil HOAYyuCIHioe YPaBHEHHE K KaHOHUUECKOMY BHIY.

10687%. CocraBHTb ypaBtieHie 1apa6oona, poXOAaUIero uepes
ane HpSMHC x0=0, 2222 n y==0, z==—2 ¥ yepes nse TOUKH
o 1, —yu (L —1, 0).

1069%. llaiity reoMCIpuuecKoe MeCTo OCHOBatMH mepretiu-
Kyaspos, ONYULEHHpX H3 [EHTPA HAMMNCOUAA HA TIIOCKOCTH, TPO-
YOAAIIAC  UCPE3  KOHLBL TPEX HONAPHO NEPICHAUKYAAPHUBIX Ana-
METPOB 9/1TMICORIA.

1070%. 1) iau Miuorouacn

g X% - 000y Q53224 2005 2 + 2052x +
4- 20502y + 20X + 20,y + 2052+ a
M HCBHIPOXACINAs Ksaaparudmras Gopvma
X Goa V2 - 80322+ 2805y 2 - 285126 + 230 %Y.

Jokasars, 410 CJaeayomue (QYUKUud KO3 HUIHEHTOB 1aHHOrO
MEOFOuJeNa ¥ Kpaaparuytoil gopmMsn

ayy iz Qi3 O
oy Qoy gy Oy

Aoy (33 Upy
Qgy Qg dzgz 43

5 Oz 4
P L a . 131 32 UO3s ’
47+ , gu L2 &is

gn g1z &3
5 Bo1 oz K23
g1 Koo Le3 gn Gm &
31 32 Sss
gn L L33
11 Q2 Q3 e E12 Qi3 an Qi fis
G oo o3 |+ |Qo1 Poo oy |~+[0n o L
Jo—=8a1 O3 33 Q31 a2 33 a3 Ay g3
gu L1z i ’

21 H Lo
831 32 Em

i g a3 g1 G2 L3 an & L3
g1 o Gu|ti8n G LGoz|d|0u L2 Q::;‘
= |8 8y dyy gn1 O3 gn am G L

gn L1z &3
go1 L2 fo3
31 8 L33

~ ABag0-
e AOTCH  nitpapuantamu  (EBHIPOKACHIONO  HCOAHOPOIHOIO

Hre
OO0 1upeoGpasoranns nepeMentmx x, y, 2.



154 rJ. VI1. MTOBEPXHOCTH BTOPOro IMOPSLAKA

2) dyuxnuu

S @2 Ay 4 an g2 43 4 . & Gz oy
a1 Qoo g3 @y + Qoy  fop O3 02 + Qg Qg Gog ‘,__‘f
831 Q32 asz a3 gy 832 O3z O3 n Oy fs3 d3i
e 0 @ a3 a e 0 a a aq a 0 o
) g L2 83
g1 B22 La3
gn a2 s
g1 812 iz & T g2 L3 N gn %2 g3
a1 f22 oy Qo P ot 822 Hoz U2 + 821 O {Hos
831 g3z d33 43 5 LG H33 O3 831 Qp gs
= 0 0 a a e 0 0 «a 0 a O
g1 £z g3
gn g2 8o

. 31 83 fm:
SBJSIOTCS WHBAPUANTAMH HEBH POXACHHOIO OJNOPOIIIOrO JMH
HOTO NpeoBpa3oBaHud ICPEMEHHBIX X, ¥, 2. .
3) Ecnu ly==1,=0, To I assg9eTcsl WiBAPUAHTOM HEBHIpP
OCHHOTO HEOANOPOZHOrO JHIEHIIOro npeofpas’oBaHus LepeMd
HBIX X, ¥, 2. B [y=I,=[,=I§= 10, o [} sBascrcs uxBap
TOM HCBBIPOXKACHHOIO HCOAHOPOANOrO JAHHCHHOIO npeobpaso
Hud [IEPEMEHHMX X, Y, 2 ;
4) Ilpusencinble ypasuelss 110BepXHOCTEH BTOPOro MOP
3alauHbix OGILUM ypaBHeHueM

anX® -+ 4y y? -+ ag2? + 2a15x0Y + 2ag3y2 +
4+ 20420+ 20,0 + 2a,y 4 2032 + a—-«

OTHOCHTE/bIIO adpduuIof CHCTCMB KOOPAMHAY C  MeTPHUECKH)
KOY(ppULMEHTAMA gy, 3AITUCHBAIOTCI B CACAYIOUIEM BUAE:

klx"z-{—}»gy’q-{—)‘3z'é%-§4~=0, ecan  Jg=£=0;

. 3

ARV l/ — 102 =0, ecnn =0, I, #§
2

2 3] ],f 0-4,

7\,1)6' +}\42y +} ‘=O, €CJu ]3=0, ‘1420, 12#: ¥

At 2 ]/~- Ly'=0, ecau

3_.-() 14_0 Jy=0, I¥=£0;
Jase 4 (E =0, ecmn y=0, [,=0, ,=0, [f=0, h#
1

3
1

v

et Rovak £

e
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4o hap dopn Iy — OTAMUNBIE OT HYJS KODHH X3PAKTEPHCTUHECKOrO
r', vl )

yp_amz«:uml
u—hgn diz— Mg, ap—Agus

avl'—x”’ Upp—MNgw  Gz—hgey | ==V
—Ags1 Op—Ma Gp—hgn

5. KacateabHas mjockocts. [IpsiMoanneiinnie

oGpasylomiue

Aaexcauapos, ra. XVIII, § 6; ra. XIX, §§ 3, 4.

Moactos, rit. XI, § 136, ra. XII, § 160, 161.

[focThHKOB, I 5, § 3, nu. 4, 5.

1071, Cocraputb ypaBHEHHC KacaT€abHOM [MIOCKOCTH K Kax-
10H 13 CACAYIOIIMX HOBEPXHOCTCH B JIcxkalled Ha MNOBEPXHOCTH
TouKe (Wy Vo 2ol

R y* 2
1D T SRS
) at ot e ’
oy o
) at D? ¢2 ’
gy AL z
o) at o T cﬂ_‘—l’
5 v
']) - =__:,
P q
5) X _ i? S o
n g e
o2 2 2
6y ¥
) @ e o =0 (upn ycaosuu, 4To TOUuKa (X Vo, 2p)
-

fiC covliazaeT ¢ BepWHHOH KOMyCa).
1072, Mattrin ycniosusi, neoGXOmMMHe M AOCTaTOUHBIC s
TOro, urolu nepacnagawoniascs NOBEPXHOCTb BTOPOTO HOpPSAKA

X - YR g2 24205 y2 - 2a5 20
+-2a45xy 4+ 2ayx 4 205y 4 2a32 -} a=0

l‘dca{’m(“b aockocrn Oxy B Hatane KOOPAHHAT.
nmp(?,-iOS”;) lokasars, uTo KacaTeanHas MAOCKOCTh K MOBEPXHOCTH
¢ttt ””DH,U\a liepeceKaer 1OBepPXIOCTh 110 [1ape MPAMBIX (ﬂeﬁ-
107’ DIN, MHIIMLIX  §JIH COB[IalIaIOIJU/IX)
“p'l\'(>lluluﬁoga52[b uro alo6as MIOCKOCTb, HPOXOASLAR 4vepe3
Plitie e, ”“M‘l 00pasyIoNyo 0A100A0CTHOrO runepBonouia uiu
Ha1D g “0ro  uapaGosounza (1ie napaanenbias  0co6oMy
ACHIO), Kacaerct nosepxuocti.
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o
1075. Hanucars ypasiienne KacarelbHOH# HIOCKOCTH K ammg
couny :

22

LE e,

2 e
‘ﬁ"kis*“a

npoxozsaiel wepes Touky (12, —3, —1) u mapaaneibHo#t ocu d
1076. Hanucar, ypasueie IJOCKOCTH, TPOXOIsinei uep)
NpSAMYI0 '

=2  y—3  z—2

2 —1 0
U Kacawouencs aJauiicodad

X2 V2 2

16 T g byl

&

3

1077. Cocrasurs ypaniieiide il10CKOCtH, NPOXOAAILEHR qep‘
NIPAMYIO :

x—lo_y»zz—ll b

0 2 —1 by

1 Kacawoulefics ruiep6oaiyeckoro napatoaonna :

x2 y2 ¢
9 i 2z,

1078. CoctasuTh ypaBHeiMe KacaTelbHOR MIOCKOCTH K Hf
BEPXUOCTH

2x24-5y2 222 — 2xy -} 6yz —dx —y — 22=0,
npoxonsule#t uepes npamMyio
4x —Hy=0, z—1=0.
1079, 1latitn xacarenpiylo {IIOCKOCTh K 1OBEPXi1OCTH
4x?+6y% 422+ 4xz — 8y —4z4-3=0,

napaniensitylo ocrkoctn x 42y 4-2=0. g

1080. Haitry kacareanitylo ILIOCKOCTb K ABYMOJ0CTHOMY F
nepoosouiy

x:: yZ 22 . 1

at pr - &

orcekaiomyto Ha ocaix Ox u Oy OTpeskd, cOOTBeTCTBEHHO P
Hele a u b.

Tk
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1087

1081. Maiirs KacaTeailyio MIOCKOCTb K ORHOMNONOCTHOMY
x2 y2 . ?.Z — 1
Paniep0OIOHAY o T T o T
Qy OTpeskil, COOTBCTCTBEHHO PABHLIE @ M b, M HallTH NpAMBIC,
10 KOTOPBIN 9Ta TOCKOCTH llepeceKaet FUIIepGOIOH I,
1082. HanucaTh ypaBHellMe Kacarelbio# [110CKOCTH K 31Ul

, OrceKawomuiylo Ha ocax Ox u

x2 2
raueckomMy napagoaonay o -1-%-222, oTcekamoieit Ha ocax Ox

g Oy OTPe3KH, COOTBETCTBCHHO DaBHHE p U g.
1083*. llain rutepGoauuecKuit napaconouy

x2 y2 L
o — g =27
U 1JI0CKOCTDh

2x --l'- 3y — 2 == 0.

Hanucars ypaBiieHH€ INIOCKOCTH, llapa/lle/ibHoit manHo# u mnepe-
cexaiolilelt napaboaoui 110 Tape npAMHX; HalTH 3T npAMble.

1084. Hatirn TOuKky nepeceutiing npaModuneitnbix o6pasyio-
IIMX OAHOHOJOCTHOIO runep6o/ouaa

X y? 221,

IO KOTOPHM €ro nepecexaer MJAO0CKOCTb, fapa/iielbHas MAOCKO-
C X - y—2z=0, u onpeaetuTb yroia Mexiy 3TuMu 0Gpasyio-
uuM.

1085. Hajith TOuxy nepeceuenns npAMOAUHEHHHX 06pa3yIo-
WX runepGoanyeckoro napa6osounna

x%—y2=2z,

10 KOTOpHM Cro népecexaer MAOCKOCTh, TapaniedbHas TWIOCKO-

CM X —y+4241=0, u onpesesuts yroa MexIy STHMH 06pa-
3y}0ﬂ“’1:\”].

1086. Haiiru YroJt @ Mexay HpaMoAuHeHubIMU 06pasyoumnMu

OHHOHOHOC-HIO[‘O [‘””ep()OnO”ﬂa
zz
x2”|—1V2—~4~->:1,"
HPOX
“F”X Ozt;“”mm uepes Touxy (I, 4, 8), 6epa ma 3THX 06pa3ylo-
AYUM,  an . j
SManney, paBJeiHplc  OT ~gamioil  TOUKY K FOPJIOBOMY
10874, May o

JUIONONOCTHLIE runepOo/0ouy,

R 2
g+ — =1
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Hepes ero o6pasyiowyo
x—2 F

——— e ==

0 3 4

MYIO JMHMH HepeCeuetust 3TOH UAOCKOCTH C THIepOOJIOUAOM. %
1088*. Jloka3arb, 4TO OPTOrOHAAbItHE [POCKIHU 1IPAMOJ
HeHNLX 06pasylouMx OAIIOMOMOCTHOIO Funep60/0Kaa
x2 2 22
o4 Y F =1
az b2 c?
u runep6oanyeckoro mapaGosaouna
X2 2
X ¥ 2z
p q

#a IIOCKOCTH KOODAMIAT KAaCAOTCA Ceueilnit 3TMX nosepxng
crefl KOOPAHHATHBIMU TIAOCKOCTAMU (A4 rUnepPOOAHIECKOro Tap]
601012 PaCCMaTPUBAIOTCS TOJABKO MPOEKIHU Ha MIOcKOCTH Oy 2]
Ox2). i

1089. Haiitu npsasonunedtiisle 0Opasyoliine nOBepPXHOCTH

x4 2t 2t 2xy — 2x2— yz -4 -3y — 5z 44 =0,

npoxoasinue yepes touky (—1, —1, 1)
1090*, Ilan runepGosuueckuii apaGo/ong

x2 yz . $

6~ 9 =2 :

Yepe3 ero obpasyiolilyto : K

Y 7 %

4 7 370 é

u touky (1, 1, 1) nposemena maockocrs. Haiirn sropyto npf
MYI0 JMHHH Tiepeceueiins Mapadosionaa ¢ 3TOH I1OCKOCTLIO.

1091*, [okasarb, UTO eciu ypaBHEHHE ;

132 4 Qg VP A= 05322 - 249392 4 2057 + 2015y - “

4+ 2a,x 420,y - 2032 + a =

onpeneaser 1apaosous, TO ypasicHue

2a3 + 22,y + 252 +a=0 [

ABASETCH  yPABNCHWEM  KaCaTedbHOH  MOCKOCTH K 3TOR
11apa6oaonLy. :

1092. Jloxasarb, 4TO HampaBJsAIONHE BEKTOPH [IPAMOJIHH
HHX 00PasyloMX TOBEPXHOCTH BTOPOrO IOPSAKd, NPOXOAAM
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qepe3 TOUKY M, npunapienar KOHyCY aCHMMOTOTHYCCKHUX IfanpaB-
geiniii ¥ KaCareJpHOR MAOCKOCTH K NOBEPXIIOCTH B TOUKE M.

1093%. 1) Halith xoopaniathl HanpasJafionvX . BEKTOPOB
PO THIERITRIX 00pa3yIOLUX OAUOLONOCIHIONO I'HIIEPHOJI0K L

x2 y‘.’. z2
a? b2 ¢ 7
HPOXOAUINX UepPe3 TOUKy (xg, Vo 2¢) TullepHonouna.
2} PaccMoTperb UACTHBIH Ciyuait, KOrga TOvKa MPUHALIEHana
FOPAOBOMY 3JIHICY TOBEPXNIOCTH.
1094. Haiitu Haupasasioniue BeKTOPH npsMoJuHeiiinx obpa-
)

. x2 2
ayloliX FUNepGoIMIeckoro napasosonaa i 7=2z, IIPOXO-
JALLX Uepe3 TOuKy (Xg, Vg 2g) 2T0r0 mapadoaoHza.

1095%, ltlaktu reomMerpuueckoe MeCTO TOMeK, JeXalux la
riepSoanueckoM Iapafosouae -

x2 2
B G, 7%

p g
UCpPe3 KAKAYI0 U3 KOTOPHIX IIPOXOAAT ABE B3aUMIIO NEpNEHIH-
Ky Bipisie  00pasyoine,

1096%, [okasaTb, 4TO HOPMadW K HEBLIPOXIEHHOH JjuiteH-
UaTtoi  1OBEPXIIOCTH BTOPOro MOPAAKd, POBEZEHHHIE B TOUKaX
upsvoiuiiciiol  oOpasylonicsi, cocrapasioT runep6oJaHuecK uit
apalotonl.

1097%, [Mokasarb, 4TO KOHYC, 00pa3ywulde KOTOPOIO napal-
JAGIBNLE [I0PMansM K MOBCPXHOCTH BTOPOTO 1IOPAAKA B TOUKAEX
CC M/I0CKOTO CEUEHMSs, €CTh KOilyC BTOPOrO nopsaKa.

1098%*, llanncats ypasHeine [OBEPXHOCTH, COCTOSIEH U3
HPIMILX, MEPECceKalomnX TPH [PAMBIE; '

R ; , V=28 y=—I, z=2x; y=1, z=-—2x.

1099%, Ilpu xakoM HEOOXOAUMOM H AOCTATOMHOM YCJHOBUH
IOCKOCTE .

Ax+By4Cz+4 D=0
Racacrcs HeBHPOWACHHON NOBEPXIIOCTH BTOPOro MOpsAmKa

QN2 b Qg Y2 -t agy2? 42055y 7 4 2051 26 4 201,y -
+2a;x 4 2a, y+ 2032 4 a=0?
1100%. Ilokasare, uTO WI0Gast MAOCKOCTh HEPECEKAeT OMLHO-
HOJ0Ci i runepGoaous, runepGouueckuil napaGoNoUL # KOIyC
Bloporo nopsigka.
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b

1101%, 1lpu KkakoM 1EOOXOAUMOM W AOCTATOUHOM YCJIOB
TI0CKOCTD
Ax+By+4Cz+ D=0
NEPeceKacT KAKAYI M3 CAeayoUUX TOBEPXHOCTEH:

2oy, ® )
1) "az’"!" b2 "I' 2 :1’

2) ok Yy — =

2 2
3) ,’;__|_.y,q”=22 p>0,¢g=>0).

1102*, [lpu xaxoM HeOGXOZMMOM M AOCTAaTOYHOM YCJOBH|
IIOCKOCTD ‘
Ax-+By+Cz4-D=0

KacaerCd KawmoH M3 CACAYIOUIMX [OBEPXHOCTEH:

D% =
2 b — el
B - G=—t
DI 2o=2z

5) ’;: _3:; =2z,

1103*, Jloka3zaTh, UYTO MJIOCKOCTb, KacaredbHas K acumnTq
mqecnowy KOHYCY UEHTPAMbIOH MOBEPXHOCTH BTOPOro n0p;uu<a
[EPECEKAET [OBEPXHOCTb 110 MapaMie/]biuIM  IIPSAMBIM, CHMMET
PHUHBIM  OTIOCHTENLHO TPAMOH, 110 KOTOPOH NMPOMCXOAUT KaC&
HHE INIOCKOCTH C KOIyCOM. :

§ 6. UHentp. AuamerpasibHble NNOCKOCTH; MIOCKOCTH
CUMMETPHH U OCH CUMMETPHH

Anexcauppos, ni XIX, § 5; ra. XX, & 1—4, 6.
Mopcunos, ra. XII, § 155, 156, 159, 163—165.

) A

1104, Hanucath ypashneiue [MOBEPXHOCTH BTOPOFO MOPAmKE

npoxonauielt uepes touky (0, O, 1), umewomel 1eHTp B TOYKE
(0, 0, —1) n nepecekaiouieit nsockocTs Oxy 10 JMHHH

3x2—4xy—3=0, =z=0.
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1105. Jlan OZHONOJMOCTHLIEL THIIEPGOIOUL

2oy
4 9 16
# IIJIOCKOCTDH )
6x-4-4y—32—12=0.

Onpenenurb HAanpaB/EHHE XODPH, KOTOPHM CONpSAXEHa JHaver-
panpbHad [ITOCKOCTb, MapajienbHas JaHHOH ILIOCKOCTH.
1106, Hanucarp ypaBHeHue auaMeTpanbHod MIOCKOCTH ruiep-
Gonuueckoro napabosouga
x2 y2

§ 9%

npoxonsuiet yepes npsamyio
x=y, z=1,

It HAaHTWH HanpaBJCHuME TeX XOpPJ, KOTOPHLIM CONMpsixeHa 9Ta
110CKOCTh.
1107, Jlau saauntuyeckail napaGonou,.
(aY

i nape Toukn (3. 0, 5) u (0, 4, 7). Hanucarb ypaBHesue mua-

MCTPanbHOH MJIOCKOCTH napabosionga, Npoxosuleidl uyepes mad-

e TOUKHM, ¥ ONpene/uTh HAlPaBIEHHE CONPDKEHHBIX el XOpi.
1108% [lan napaGononn BpaLieHus

X2 y?=2pz
HORPYran# uaAMHED
(x —a)+22=r%

Hanncars ypaBHElME IVIOCKOCTH, KOTOpad Obiia Onl AHaMeTpasb-
100 naockocThto Kak AN napaGo/odfa, TaK M AN IWHAHIAPA-.
1109%, Hauucarp ypabueline IMOCKOCIH, NepeceKaoule
OLHOLONOCTIHLH rHNepGONOHL '
@y _2_
2 3 5

N0 aunmm, uenrp KoTOpOi Haxoautcst B TOuke (6, 6, 5).

1110%, Ilokasars, 4TO ec/M TP HEKOMIVIAHAPHBIE XOPIbI
HOBEpxitocTH BTOpPOrO MOpANKA LPOXO/AT Yepes OgHy TOUKY H
ACANICH B pe#t nonosay, TO 3Ta TOUKA ABAGETCS UEHTPOM
HoBepxuocry,

6 1. C. Mogenos, A. C. lMapxoMenKo
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1111%, JTokasats, uto ccaun 3a och Oz HPUHATL 1IPOU3BOAS
Iylo NPAMYIO, He HMEIOUIyl0 aCHMITOTHUECKOrO HaTpaBsliex
TIOBEPXHOCTH BTOPOr0 10PAAKA,.a 33 HAOCKOCTh Oxy — nuame
PaNbHYIO [IMIOCKOCTh, COLIPMKEHHYIO HAMPaBJEHHIo 3TOH NPSIMONH,
B YPaBHEHHH MOBEPXHOCTH GyayT OTCYTCTBOBATh 4/IEHBI C NPORY
BEICHASIMH KOOpAMHAT X2 U Y2. ' 1

1112#%, JlokaszaTs, UTO ILIOCKOCTb TEPECeKALT IANUNTHYEE
K man  runepOondyeckuit 1apaGoaomp MO JMHWE  BTOPOf
NIOPSAKA, WMEomeN eNUHCTBEHHLIH HEHTP TOTAa W TOABKO TOTH
KOrad NAOCKOCTb CEYEHMs He mapaiieabHa OCOGOMY Hampa
nEHMIO. i

1113%*, Jlokasarb, uT0O TIOCKOE CEUEHUE LEHTPalbHOM NoBep:
HOCTH BTOPOro MOPHAKAa MMEET EIWHCTBCHHBIH UEHTD TOrad‘y
TONBKO TOrja, KOrAa TmJOCKOCTh, NpPOXOAsAunIas yepes UeH
MOBEPXHOCTH M Tapadjienbiias IJIOCKOCTH Ceuelus, nepecekat
aCHMOTOTHYECKHH KOIYC MOBEPXHOCTH N0 ABYM DAa3/HUHbIM nps
MpIM (ZEHCTBUTENBHBIM HAM MHHMBIM).

1114, Ioka3sarb, UT0 KacaTe/bHbie MAOCKOCTH K NOBEPXHOLH
BTODOrO MOpsAAKa B KOHIAX €€ JHAMETPA IIAPALIE]bHbI MEX
COOOH. k.

1115%, Kak 3anniiercs ypaBHeHHE OLHONOMOCTHOr O runep6oi
MA3, €CJM 33 Hauajlo KOOpAWHAT [PAHATh TOYKY MOBEPXKHOCTI
3a ocu Ox u Oy — npoxonsiiue uepe3s Hee IPAMOJIMHEHHE)
o6pasylonine, a 3a ocs Oz — NPOXOAAULMI Uepes Hee Kuamerp. %

1116%,- lokazarb, uTO Ka&¥aas [JIOCKOCTb, TNAPAJNNENbH
0coB0My HAIPABJACHUIO BJUITUUECKOr0 H/H rRnepOO/HIECKON
Napa6o/0Mad, SBASAETCS AUAMETPAaAbHOH MIOCKOCTBIO, compsike
HOM K OJHOSHAUHO ONpPEIENCHHOMY HEOCOBOMY HalpaBiEHHMIO

1117%, [loxasath, Y10 AMAMETDaJblbie JIOCKOCTH, CONpH
KEHHBHIE K HEOCOGBIM HampasiaendsM, Uapalieasust TOrga i
TOJBKO TOrAa, KOrga IJOCKOCTb, mapanie/bHas 9THM uanpaBne
HUSIM, TIapa/ienbHa OCOOOMY HallpaBJEHHIO.

1118%, [lokasarb, 4YTO [AHAMETPa]bia? IJOCKOCTb, conpﬁ
HEHHAA HeaCHMNITOTHUECKOMY HalpaBJCHno, [lepeceKaeT acud
NTOTHYECKHH KOHYC NOBEPXHOCTH TO JBYM pasMuuHmM 006p
3YIOLIEM, .

1119%, Hanucare ypasBuenue runep6oanyeckoro napab
JA0uAa, HPRHUMAsg 332 HauaJ0 KOOPAUHAT NPOHU3BOJLHYIO TOUKY
nosepxHocTty, 33 oct Ox u Oy -- npsMoauHeliHble 06pagyould
NPOXomAulMe yepes 3Ty TOuky, sa ocb Oz — npoxopsuiuit yep
HEe JmaMerp, a sa eAMHMulylo Touky E — npon3soabiyi TOYK
NOBEPXHOCTH, OTAUYHYIO OT Touku O. '
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1120%, Hanucarb ypaBHeHue KoOHyCa BTOpPOrO MOpsAKa, npu-
quvan 32 ocn Ox n Oy ero obpasyromue, 3a ocb Oz — nps-
My, CONUPSKEHHYIO MI0CKOCTH, TPOXOMdlNEH uepes 5TH o6pa-
gylollie, @ 33 EndHHuHyio TOuKy FE — IPOMSBOJLHYI TOUKY
KOHYCa, OTJHUYHYIO OT €ro BEepLIMHbHL.

1121%, Kak sandumieTcs ypasiielig€ TOBEPXHOCTR BTOPOro
nOpsAKa, €CAM 33 HAUAJM0 KOOPAMHAT mpuisite Touky O mosepx-
gocti, 3a ocb Oz — npoxoasiu#t uepes 3Ty TOUKY AMaMerp,
a sa ocu Ox wm Oy—npsimble, JAexailde B KacaTeldbHOH MJio-
CKOCTH W WMEMIHE CONMpPsKEHHHE HAINpPaBAeHUs OTHOCHTENbHO
naHnoi MOBEPXHOCTH?

1122%, Hanucarp ypaBue#ue Kouyca BTOPOro nopsgxa, npu-
{uMas 3a Haual0 KOOPJWHAT €ro BEpIIHHY, a4 3a OCH KOOpau-
nar — TP MPAMBIE, HMEOUIMEe TONAPHO CONPSMEHHBIE Hanpas-
JICHUA,

1123%. HanucaTs ypaBHeHHe 3/aunCOuA3, NPUHAMAs 3a
naua’o KOOPAMHAT €ro NeHTP, 3a OCH KOOpmMHAT — NMONapHO
CONpPAXEHHbIE OMAMETPH, & 3a EARHUUHBIE TOUKM OCel KOOpAH-
lIar — TOYKHM fepecedetus 3TUX AUAMETPOB C 3JJHICOMAOM.

1124%, Jlpe naockocrd, W3 KOTOPHX KamAds mapaajenbiia
lanpas/aetnio, CONPSMEHHOMY IADPYrodl OTHOCHTENBHO MOBEpX-
HOCTY BTOPOrO MOPSiLKA, HA3LIBAIOTCA CONPSHKEHHBIMM OTHOCH-
Teabil0o 3TOH moBepxiocTd. Ha#ttu Heo6XxomguMoe # JOCTAaTOUYHOE
yCJAOBUE TOrO, YTO ABE IMIOCKOCTH

Ayx - Byy4-Ciz2+ D=0,
Azx +Bzy+C2z+D2=0

COLPsKensl OTHOCUTENBHO NOBEPXHOCTHA BTOPOro nopsaka

AnX? - Qg9 y2 - 0332° 4 255 y2 + 205725 + 2a15xy +
+ 2a3x 420,y + 2052 + a=0.

1125, Haittu yron mexay enummmunsiv BextopoM #={a, B, v}
M MMaMeTpaibHOM MIOCKOCTHIO MOBEPXHOCTH BTOPOro NOpPAAKaA

11 X% - a9y Y2 4 agge? - 20932 - 2a5,2x 4 2a35y
+2a,x 4 20,y 4 2ag2 4-a==0;

CONpsAKeHHON HanpaB/eHMIo BEKTOPA .
L3
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VRS,

1126*. Hdokasats, yro ecan p' u g’ — mapaMeTphl mapa6oj
MOAy4aeMbIX B CEUEHNH JJIMNTHYCCKOrO napadoaonia

¢ R

2y
H'F'"Z/_:Qz (r>0,¢>0

J.'l.ByMH €ro  ConpsKeHibiMu onaMeTpaibHbiMi  AOCKOCTIMA,
’ 14 .
pP+q=ptg

1127%. IoxasaTh, uro ecau p’ u g’ — napaverpsl napaoj
nonyuaeMmXx B ceuennd runepbomuueckoro mapaboaousa

pwass_ L3 S

2
’_‘;_ _y.q_=2;z (r>0, ¢>0)

ABYMs COHpSKEHHBIMH QuaMerpaMi, TO
I
PV'—q¢'=pr—q
1128%, Jlokasath, 4YTO HJAOCKOCTH CHMMETDUH HOBEPXHOCY

BTOPOrO MOPAAKE, NEPNEHAUKYIIPHHE K ,XOpaaM Heacumnroif
. b IS
YECKOro Halpasienni, MOryT OniTh 3a4aHbi YpaBHEHUEM 3

a (Ao +a)+B (b +ap) + v (Az +ag) =0, ;

. 1

rae {o, B, y} —Bexrop, wumeiomn# riaaBHOE uarpasJenue, cOO]
BETCIBYIONICe KOPHIO A XaPaKTEPHCTHUYECKOrO Y paBuenns, ;
§

§ 7. Tlmockne ceyenus NoBepxHOCTed BTOPOro NOPHAR

Moaeuos, Honoanenue III. q

) g

1129%, Cocrasuth ypaslenus IUIOCKOCTEH, HPOXOASILE

yepes TOuky (a, 0, 0) u mepecexawomux oaHONOAOCTHHM Tunef
x2 2 22

Bononn 55+%)‘? — le M0 ABYM MapaaiebHbiM UPAMBM.

%

1130. Ha#tn aunuio nepeceuenns OAHONOJNOCTHOrO n«még
Gononna x2-+y?—z?=1 n nnockoctu 3x 44y —52=0, . °
1131. loxasats, 4TO MJIOCKOCTHL

X y
— — ==+ D=0
Ve Vg + i
nepecekaer runepBoanueckui napaboaona
X2 y2
5> a=%  (>04>0

N0 npaMO#, ¥ COCTaBUTb €€ ypaBHels.
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1132%, Tlo Kakoil JWHuM KacarenbHad INIOCKOCTb K OAHO-
[10JOCTHOMY ~ THnepdomony pacCeKaeT ero aCHUMOTOTHYeCKHH
Kouyc? A

1133*, Tlo Kako# JuHuM OZHOMOJOCTHHEH rumnepGonaous pac-
CEKAECTC KACATENbHOH ILTOCKOCTBIO K €r0  acHMNTOTHYECKOMY
Kouycy?

1134%*, [lnockocte T HmepeceKaeT Kouyc

2 2 2
FAf-i=0 a=e
no runepOoaam. B KakuX rpaHnllax MOXET W3MEHATbCS IKCIEH-
TpHCHTET THIEpOOAL?
1135%, Hanucats ypaBHeHue MIOCKOCTH, NpOXOasilel uepes
HAYaJ40 KOODAMHAT W MEPECEeKalomed 1Mo OKPYKHOCTH IJIHITH-
UECKHHA IWIWHAD

x2 2 .
ot +3=1  a>b

1136*, Cocraputh ypaBHEHWE IUIOCKOCTH, HEPECEKAIOlieH
rinepdoanuecKuit uanHap :
x2 y2
ZTET a#b,
10 paBlOCTOpOHIeH runepGone u mpoxoasweh: 1) yepes ocs Ox;

2) uepes ocvp Oy. Haitta noayocn 3tux rumepGod.
1137%, CocraBuTh YypaBHeline IUIOCKOCTH, MHepecexaionieh

2 2
runepGoanyeckutt 1apabonaousg % —_Xq-z 2z, p>0, ¢>>0, uo

PasnocropouHelt rmmepGosne uw upoxonasmuwei: 1) yepes oce Ox;
2) uepes oce Oy. HatiTu moayoc: 3Tux rumepGomL

1138%, B kaxnoMm W3 CACAYIOUUX CAYY4CB OUPENE]ATh BUL
AUHRY  nepeCeueHUs MOBEPXHOCTH C IIMTOCKOCTBIO M OnpenenuThb
Pacionoxenne JMHUM OTHOCHTENBHO WHCXOAHOH CHCTEMBL KOOp-
Aunar; :

1) x24-y2 - 22=0, x —241=0;
9y X2 2 2 4l/—5—
Vg Hg Tl bah =0,

3) w42y 2y dxy—2x2 —
—4dyz+2x—62=0, x—2z=0.

1139%, Ounpepeants BuUE MuHHME, 0O KOTOPOH MAOCKOCTH
Yty4z—1=0 lepecexaer napaboandecknlt wnannap y¥=2x,
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Hanucars KanoHwyeckoe ypaBHEHME 3ITOR AHHMM ¥ HAUTH KaHg
HUYECKYIO CUCTEMY KOOpRUHAT. .
1140%*. OnpemennTh BHA JAUHWM IEpPeceueHHs KOHyca x2 -
4 y2—22:=0 ¢ maockocteio 4x — 3y —5z--4=0, Hanucar
KalnOHUYECKOe YypaBHEHHE 3TOH JWHUYM K NAUTH KaHOHUYECKYY
CHCTEMY KOOpAHMHAT. '
1141%, OnpenenuTs Buj JMHHUM NEPECEUYEHUT OJHOMOMOCTHOL
runepbomonga x24y?—2?=1 u mrockoctn 2x42y+4 2z -
—1=0. Hanucars KaHOHUYCCKOE YypaBHEHWE 3TOH JWHMM |
HaliTH KaHOHUYECKYIO CICTeMy KOOpauHar. )
1142%, Ha#Tu (POKYChl 3/LIMICA, NOAYYZIOWEFOCT NP TIEPE
ceueHuy muaunapa x2-+ y?=36 mrockocreo 3x 44y + 122=(
1143#*, Hatitu BCE 3HaueHun napaMerTpa R, m1d KaXmoro m
KOTOpHIX IIOCKOCTb MyuKa

2x+y+24h(y+2)=0

fepeceKaeT KOHYC :
’ X24-y% — 22=0 (i
[0 3JARICY.

1144*, Yepes npamylo 2x==2y==2 npoBecTd MJIOCKOCTh
nepecexaiomyo runepbonudecknti mapabomonn 4x%— y2-L z=¢{
HO paBHOCTOpOHHEH runepboune. i

1146%, Kakoro rtuna J/uHMY TOJAYYalOTCd MpH NepeceyeHw
ABYIIONOCTHOr0 runep6osouga M IAOCKOCTH, €CIW  HIOCKOCH
nepecekaer: 1) omHy monoCThb mnep6onom1a, 2) oGe nonoct
runep6oaonaa.

1146%*, Ilyctb naockoCTb 7T HE HPOXOIHT uepes BepIHPIH}
KOHyca BTOpOro nopsaka. [lokasathb, 410 MIOCKOCTb T nepece
KaeT KOHyC MO 9AJHICY, eCAH IIOCKOCTb U, 1pOXOAALLAs qepe}
BepIUHy KOHyca W HapanfienbHas IJOCKOCTH Jt, MMEET ¢ KOHY
€OM TOJBKO Oaily oOlLylo TOUKY (BEpHIMHY KOHYCA); HAOCKOCTb 3§
nepecekaer KoWyC 10 mnapaGone, ecam MAOCKOCTb 7' 1 KOHyd
UMEIOT . eMHCTBEHHYIO OBULYI0 1PAMYI0 (KacaeTcs KOHyca BIOM
5TOR HpAMOH); TIOCKOCTb T HEPECeKaeT KOuyc 1o runefi
Gose, ecnd NJAOCKOCTb N’ MEepeceKkaeT KOlyC o hape past
HBIX HPAMBIX.

1147%, TIo aunusM Kakoro THIA MOXET [epeCceKaTh HA0CKOC
Ka)AyO U3 ClAelymollnX nosepxiocted: 1) saauncous; 2) ogd
NOMOCTHR runepGoaonn; 3) aBynoaocTurl ruuepboaous; 4) K
HYC, 8) amannruvecku#t napaboaous; 6) rumepGoanueckudt map
600U,
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1148%, Ha#tv nHeoGxoaumetfi v pocraTouub NpusHak THITA
aAnnpi nepeceutiing TI0CKOCTH

Ax -+ By+4Cz4 D=0
¢ Kaxaol U3 CAeAYIOUIUX IMOBEpXHOCTEH:
x2 yz 22
D+t ta=5h
2 2 2
9 L+ 5 —5=1

@ T 2

R

9 nt—E=0

5) %+y;=?z, p=>0, ¢4>>0;
6)%_2’;:23, p>0, ¢>0.

1149%, Ha#te BCce niOCKOCTH, NEPECEKAdNINe MO OKPYHK-
HOCTH KAWAYI0 W3 CJASAYIONHKX (10BEPXHOCTEM:

DE+h+E=1  a>>q
DE+E-—E=L  a>b
DaEtE—S=—L  o>b
hath-E=0  a>p
5) ’£;_+¥qf—_—2;z, p>q>0
®§+gzh a>b.

1150%, Touxka nOBEpXHOCTH BTOPOrO nopsAAaKa HashBAaeTCA
OMOuauueckolf, ecnd KacaTenbHas I[AOCKOCTb K MNOBEPXHOCTH
3 3TOH TouKe MapaaseNbHa TAOCKOCTAM KpYroBbIX CedeHni.

Hatitn  omGuanueckne ToukM Kamao# w3 CAEAYIOLWUX OBEPX-~
HOCTed:

x‘.’. 2 zz
nﬁ+%+ﬁxh a>b>¢
oy X2 2 22
2) a2_+i'_2~.g=—1, a>b;

3) ¥ ¥
)p+q_—22, p>q>0.
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1151%, Ha#ttn pagdyc KpyroBoro CedeHus JIIMHCOMAA
P 22
a2’+bz'+’cg':1: : a>b>c;

B OgHONOMOCTIOro0 rumepGonouna

“

x? 7 7
Eg“*",‘;—g"“c‘z“:l, a>b,

T S

MAOCKOCTBIO, MPOXOAdILed yepes LEHTD MOBEPXHOCTH.
1152%, 1) Hatttu HeoGxoauMoe W JOCTATOUHOE YCJIOBHE TOI;

YTO MAOCKOCTD ;
Ax+By+4Cz+D=0 (

fepeceKkaeT HOBEPXHOCTb BTOPOro HOPsAKa :,
ajix? +agy + agg2® 4 2093 Y2 4 205126 + 2030y + : ‘

+2ajx + 20,y + 2032 4 a=0 (
N0 LEHTPaAbHOH NUHUW. A

2) Onpegeautb KOOPAMIATH NEHTPE JHIMKM TIEpECeueHns I
Bepxtioctu (2) ¢ naockocreio (1).



“JIABA VI
[IPEOBPA30OBAHUS [IJNOCKOCTH U [POCTPAHCTBA

§ 1. Addunnsie npeoGpasosaunus

Aaexcanapos, ra. XI, § 1—5; o, XVI§, § 12,
Mogenos, rit. XIV, §§ 171—179, 186.
Ifoctunkos, ra 7, § 1, on 1—-3; § 2, u. 2.

1. Agppunnsie npeofpa308anus nAOCKOCHU

1153, Hanucate cQopmyan noBopora mAOCKOCIH HA YIOa @
!) BOKpPYr Hauala KOOpmMIAT; 2) BOKPYT TOUKH (Xg, Vo) Cucrema
KOOPAWHAT NPAMOYroJhHas.

1154, Hanucare dopmyanl npeo6pasoaaum rOMOTETHY 11710-
ckocr ¢ xoddpdunuentom k: 1) ¢ newrpom B Hauane Koopaa-
nar; 2) ¢ UeHTpOM B TOuke (Xg Vo) Cucrema KoOpxuHAT
agphunnas.

11565, Haitrn addunnoe npeobpasopauuc, nepeBoisiiee Bep-
MANLL TpaMOyroabioro  Tpeyrodenuka O=(0, 0), A=(I, 0),
B3=.(0, 1) coOTBETCTREHHO B BEPUINHH pPABHOCTOPOHHErO Tpe-
YroabiuKa

0=(0,0), A=(l,0), B'=<1’V2_§>'

CricreMa koOpAUHAT HpPAMOYIOMbIIAs.

1156. Haiite apdunnoe npeobpaszopainne, lepeBOAsILIee TOYKY
(6, —2) B Touky (1, 1), a BexTopm {2, 1} u {— 1, 2} —coo1-
vercrhenno B Bektoph {4, 2} m {—3, 6}. Cucrema koopauHat
a(bdbunnas. o

1157. Omnpepgenurs apduunoe HpeoOpasoBaHHE, KOTOPOE
Toukn A;=(1, 0), 4,=(0, 2), A3=(— 3, 0) mepesogur cOOT-
Bercrsemto B toukn Aj=(2, 3), Aj=(—1,4), A3=(—2,—1).
Crcrema koopammar adduunas.

1158, Hatirn adduinoe npeobpaszopainve, o6parnoe mnpeosd-
DazoBanio

x’:2x+3y—-7, y’=3x+5y—9.

Cucrema KOOpAvHAT adpunHas,
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1176. Haiity wnBapupanTHble TOYKM W WHBAPUAHTHHIE HpﬂMbI
apdpuntioro npeoépasosaﬂuﬂ :

l x+ 5 -
, 7
y o= _X,'+ 5

b

8
5
4
— 5

CucremMa KoOpamHaT acb(i)ﬂnuaﬂ.

1177*, Kak sanmwercsa adduHiioe npeobpasosanne X' =.x -{fl
+ 2y, y'=4x-3y, ecan 3a uonpe ocu appumIoN CuCTEMH]
KOOpAMHAT TPWUHATh HHBapualTHbte npsMbe? CHcTeMa  KOOpAHHAY
adunHas. 3

1178%*, Jokasars, uTo ecan apdvnnoe npeobpasopanne oGnaf
Jaer eNMHCTBEHHOH UWHBAapHAaHTHOR TOUKOH, TO BCAKasg WHHBAPH 4
aHTHast npsMast MPOXORMT yepes 3Ty TOuKy. 3

1179. Hattrw Taxoe adduinoe npeoSpasosaiue, A1 KOTOH
poro pce ToukM ocH Ox apasiorcs UHBApHAITHBIMY, 2 TOUKZ)

A=(2, 6) nepexopur B Touky A’ =(~— 1, —4). Cucrema Koop,'
auaat adunnas. z

1180%, Onpegenurs TaKoe aq)cpnﬂnoe npeoGpasosaiue, NpH}
KOTOpOM Kawias Touka mpamoli x -+ 2y — 1=0 sBasercs nupa-
puanrioft u rouka (1, 2) mepexoanr B Toyky (2, 2). Cucremal
Koopannar adpguuna.

1181%, Onpegeantn addunoe npecOpasoaine, IpH KOTO=
pov npgmple X4y 1=0, x —y+42=0 nepexoxar B ceO4;
a rouka (1, 1)— s rouky (2, 1). Cucrema koopaunar apdunuas.

1182%, Ha#ru rtaxoe apduuuoe npeobpasoBauune, PR KOTO<
pom npsmele 5x — 6y —7=0 n 3x —4y=0 nepexoaar cOOT-
BETCTBEHHO B mpsmbie 2x+y—4=0n x —y--1==0, a TouKa:
(6, 4)—s8 Touxy (2, 1). Cucrema xoopaunar adpduuHas '

1183. Hauo abduuuoe npeo6pasoBauue

’ 5
=g % y' ""J’
Hatttn takme npambie, KOTOpHE 3TuM npeoOpasOBaHAEM H3OMET-
puuecku orobpaxawrcd Ha CBOW 0Gpasel Cncrevra KOOP/JAUHAT,
NpAMOYTO/IbHAx.

1184, OrHOCHTENLHO NPAMOYTOALHOH CHCTEMSHI KOOpﬂnHar
f[aHo adpuHHOE npeobpasoBanue

x'=kk, VY =hky k>1>FkK>0.

Hafitn Taxme npsMmie, KOTopele 3TuM NpeoGpa3oBaHneM H3OMET-

pilueckn O0TOGpaNcaoTca Ha cBon 06pasHh. ;
H

X
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’

1185. ano apduHHOe npeoBpagosanne x'=kx, y ———ki Y.

1lail i3 Tak#e NpAMbE, KOTOPHE 3TUM HpeoOpasoBaHueM HIOMET-
puueckn oTobpakaioTcs na csow ~06paswl. Cucrema KoopruHar
npmlO}l‘OJlbllaﬂ

1186%, [loxasatb, UTO eCan Ry u ks — KO3pduunentn cxa-
s adpuuHOrO 1npeo0pasoBaHus, @ — NPOM3BOJbHBIE BEKTOD
u a’ —ero obpa3 mpu gaunoM npeo®pasoBaHuM, TO

’
h<ll<k,
Tal =

1187%, OTHOCHTENBHO IHPAMOYIOABHOH CHCTEMB KOOpPAHNAT
nano adpunmoe npeobpasosanue x'=7x--y, y'==—>5x-|5y.
lfafitn B4 TaKUX B3aNMIIO NEPNEHANKYAAPILIX BEKTOpd, KOTO-
pole Tp# 3TOM npeobpasoBallui 1IEPEXOAsT BO B3auMHO IepreH-
JAHKYASIPUBIE BEKTOPHL.

1188#%, Onpepeantb nJAOIALL MAPANAEAOrPaMMd, CTOPOHLI
KOTOPOro OTHOCHTEMbIIO NPAMOYLOAbIIOH CUCTEMM KOOpAauHaT
ONpeaeasioTcs ypaslieHUIMA

Ax-+By+C=0, Ax+By-+ D=0,
Ax+4By4+C'=0, Ax<4-By-+D =0

1189%, Yepes rtouxy P==(13, 6) mposectn mpsamyio, orce-
Kaiomyo ot mpaMbx Sx —2y—5=0, 2x 45y —2=0 Tpe-
yroapuuk, maomiaae xoroporo pasua 29, Cucrema koopauuar
IPSMOYT O/bHASL

1190. Yepes Touky P=(— 3, — 5) npoBectu npsamyio, OTpe-
30K KkoTOpo# Mexgy mnpsmbvu 2x 43y —15=0, 4x —5y —

-12=0 8 Touke P peaurca nomoaaM. Cucrema KoOpAUHAT

dcptpmmasl.

1191*, Jlano achduunoe npeoBpasosaHue
x'=aux+a12y+al, y’:azlx+a22y+ag.

Hatiru ero kamouuyeckyio 3anuch B 3aBHCUMOCTH OT KOpHeH Ay
U Ay Kapamepncmuecx(oro ypaBHeuus

au—i a
na,,l 221_2_}» { =M~ (al_l + @) A anlep — 01202, =0

"' panra r Marpuust
(an—?» ot )
A Qg2

I cayqae kpaTioro xopus A. PaccmoTpers caeyomue Cayuau:
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1) xopuu A, u A, AeHCTBHTENbHKE PasAdyHbe, HE pPaBHbie I
2) KOPHU A; H Ay KOMILIEKCHBIE CONPSDKEHHHIE:

M=ot B, B0

3) A—xpariné Kopeus, He pasuuii 1, u r=0;
4) A —xpartnsiii Kopeus, 11 paBuniil 1, 0 r=1,
5) A7 o= 1;

6) A=1— kparun# xopenp u r=>20;

7) A=1—xkpatunfi Kopeup u r=1.

2. Agodbunnsie npeobpa308aHUs NPOCHIPAHCINEA

1192, Haiirn adduuuoe npeobpasosaHue, npu KOTOPOM}
toukn O==(0, 0, 0), E;=(1, 0, 0) u E,=(0, .1, 0) ocraorcs?
HEITOABMIKHLIMY, @ TOYKa L‘3_(O 0, 1) nepexonm B TOUKY E—w
= (1, 1, 1). Cucrema xoopauuar adduunas.

1193. Bepmuun terpasapa ABCD HIX0AATCS B TOUKAX |

A=(0,0,0), B=(1,0,0), C=(0, 1, 0), D=(0, 0, 1). Haifry;
adduunoe npeo6pasosaﬂue oCrasaaioulee BepIHily A Ha MECTE
I nepesoisuee cepeaunhi pedep AB, AC, AD B cepeaunsl
MPOTUBOIIONOKHEX UM  pebep. Cucrewa Koopaanar adgduiiad.

1194. Bepumnnl terpasapa ABCD Haxogsrcs B TOYKax

=(0,0,0), B=(,00), C=(0,1,0), D=(0, 0, 1). Hatirn
adunnoe npeobpazosanue, HepeBoasuiee Bepwinnnl A, B, C, D]
coorBeTcTBeHHO B Bepuwiuunt B, C, D, A. Hafitn nuBapuaHTHbIE
TOUKHW, HUBApPHAHTIbIE MPAMbIE W MHBAPHAITHRE IOCKOCTH ITOrO !
npeotpasopanus. CucreMa Koopaunat addunnad. !

1195%, Buacuute reomeTpuueckun#t CMbCa addnuHoro mpe- !
00pasoBaHus, NEpPEeBOAANIEr0 BEPIIMHH TeTpa’apa B  UEHTPHI
TAMECTH MPOTHBOMENKANIHK UM CpaHel.

1196%, Buiscauth reoMmerpnueckuft cmnica adduuuoro npe-
o0pasoBaHnas

x'=3x—14y,
y'=4x+43y,
=5z,

CucTeMa KoOpaunaT IpsMOyroibHasd.

1197#, Jlokasarb, uTo ecau adduuHoe NpeobpasoBaHue obma-
NAeT egWHCTBEHIIOH HEMOABHXKHOM TOUKOH, TO BCE HPAMbBIE I1 IJ0-
CKOCTH, WHBAPWAHTHHE OTHOCUTENLHO 3TOro npeobpaszoBannd,
AOPOXOAAT Yepe3 3TY HEMOJABHKHYIO TOUKY.
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1198%. JlokazaTh, UTO 4YE€PE3 BCAKYIO HENOABHKHYI0 TOYKY
adhpunIOr0 IPeoBpasosalusl MPOXOANT MHBAPHANTHAR I(IOCKOCTD,
japaAneabHas Kawaoh nHBapHaHTHOR MAOCKOCTII 9TOTO aPuHHOro
ipeo0pas3oBanid.

1199%, Halrti uHBapHaHTHBE TOYKH, 1PAMBE M HAOCKOCTH
apuHIOro MpeobpasoBaHus

x’ - Qx +)’ + 1)
V'=2%y+z+42
2 =2z4-3.

Cucrema xoopauHAT adduiiHasn. .

1200%, Haifite unsapuanriiple TOUKH, IPAMBHE ¥ INIOCKOCTI
athuuHoro npeobpasosanns

x'=3x—4y+6, y =4x+3y—8 =—2z40

Cuctema xoopanuar addunHas.
1201*, lano adduinoe npeoGpasopaline

x'=x4y,
y'=y+z
2=z L

Vcranosute, 06aagaer Jau 3To npeobpa3oBaHne HHBapHanTHOH
TOUKO#, MHBAPHAHTIION NPAMOH WAV MIIBAPUAHTHOH MNOCKOCTBIO.
Cuctema koopauuar addunnas.

1202%, Haifiti muBapvaHTiibie TOUKW, WHBApPUAHTIIBIE HAPAMbIE
M HiBapuadTHbie IIOCKOCTH adduiHOro lpeobpasoBanus

r

x'= 6x—2y—3z
Y =—2x-43y—-62-46,
2'=—3x—6y—2z412.

1203*, Hattta ‘adduntioe npeobpasonanue, Apasonieecs Cia-
THeM ;mocxocm 2¢—2y+2—2=0 ¢ xkoaddumuenton
CKarug 5 Cucrema xoopawnat mpavoyroasnas.

o 1204*, Noxasats, uro npr OROGHOM 11peo6pasoBaHny MA0-
¢ OCTH uan MPOCTPAaHCTBA ¢ KO3GdMIAENTOM nogobus k£ 1
Y!u]e;TnyeT HENOABMKHAA TOUKA # NPUTOM TOABLKO OOlid.

-~ \05. Hanmucate  dopmyant  adpduimoro npeobpasoBaitus

CTPaHCTBA, nEPeBOAsUIEro penmep ¢ HAYaAbHOR TOUKOH
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A==(xqy Yo 7o) U OaBUCHBIMU BEKTOPAMH Oy=={ay;, Qa;, Qg
02 ={ay, G, G3), @3={0i3 G, az)} B penep c Hauan
no#t toukod A’=(xy, vy, 2;) ¥ OGazucnuiMu BexTOpamu &b,
={1711, bay, 1731}» b2~——-{b12, baa, bsz}’ b3={b1ay bag, b33}-

§ 2. Apcduunbe npeo6pa3onanus JHHHA BTOPOTO MOPSAEKA]

Ancxcannpos, r1. XVI], § 5.
Mogewnosn, ra. XIV, § 187, 188.

1206. HaliTu reOMETpHYECKOE MCCTO TOUEK MEPECEeueHs]
KACATeAbHBIX K FJJIUNCY, TPOXOAAIINX Yepe3 KOHIb Ero COMnpsHA
KEHHHIX JAMAMETPOB.

1207. Ha#itn reoMeTpauecKoe MECTO CEPEAMH XOPA 3JIUNCAH
COBAMHSIONINX KOIIH CONPSMEHHBX AHaMETPOB. 3

1208. Onpeneauts xo3PEPUIMEHT FOMOTETHH ABYX roMOTe-d
THUIIBX SAAUNCOB € OBMWMM [EHTPOM, €CJAH TPEYFOJbIMK, BIIAL
CaHilbif B [ICPBLIH 3JAUNC, SABARKETCA ONMCAHHBIM OKOAO BToporo.~
3JIATICA. .

1209. Moxasarb, 4TO HEHTP Ts&(ecm TPEYTO/IbIiKA, BOUCAH-]
HOTO B OJUH 2JJIMIC 11 OMUCAHIOIO OKOAOG APYrOro, FOMOTETHY-;
HOFO NEPBOMY, C Te€M e LelTPOo), eCrb LenTp 3aaumnca. :

1210. Onpenenntbt reoMerpAuCccKoe MeCTO Cepennll XOPK
SAJIUTICE, OTCEKMOUIX O O CerMenTsl NOCTOAHNOH nnomazm.‘é

1211, JlokasaTh,” 4TO MpsAMbE, COENMHAONUIHE KONIB COMPS-
WKEHHHX AUAMCTPOB 3JJNNCA, KACAIOTCA JLIHNCA, FOMOTETUUHOTQ:
gannomy. Ha#itn' koadduument romoreruit. 3

1212%, Jlokasars, uro otpeaku MM; n MM, xacareasHsix,
TPOBEASHHBX M3 KakoR-nugo Touxkn M k sanuncy (M u My —
TOYKN Kacanusg), OTHOCATCS MEXAY coboli kax A#aMCTPDhl, KOTO- |
PHIM OHM Napaiienbis,

1213%, Jlokasarb, 4T0 [AAHUHBL XOp/J, CTAFHBAIOILHX JYTH,
3aK/TIOYCHIBIE MEXY ABYMS NAPaNNeAbHbIME CEKYIIHMU K AANICY,:
OTHOCATCA ADPYF K OPYry KaK AuaMcTphl 3JJIMICE, NAPaNeTbHBIE ]
ITUM XOopAaM. : 3

1214. Oxo0/10 3aam1ICa OMMCAH YeTHIPEXYrOAbHHUK, ﬂoxaaaru,
Uro CyMMa TMIOUIafeH ABYX TPEYrOJbHHKOB, WMEKOIUMX OOLIEH}
BEPIUMHON LEHTD 3JJIMICA, 8 OCHOBAHMAMH COOTBETCTBENIHO JBE)
IIPOTHBOMOJONKHBIE CTOPOHE UETHIPEXYrOAbHHKA, paBlia CyMMe!
iomase AByX APYTHX TakKUX Ke TPeyroJblinKOB.

1215. Iycre A, A’ —«onns oano#t napel “CoOHpskKelbIX
AUaMeTpoB 311AnC3, 2 B, B’ —Kouus Apyroi mapsl coupaxen-}

R
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jnix axaMerpos. Jlokasate, 4ro cpean upameix AB, AB’ AB’
u A’B ecrb IBE napamieabHbic.

1216. Jloiasarb, uto OBa COTNpSKEIHILX AMAMETPA 3IHIICA
JeadT €70 112 UETHIPE PaBlOBRANKHE Yaciu.

1217, [Joxasath, uro ecan My=(xy, ;) — n1poOn3BoabLHas
Touxa TAOCKOCTH ¥ P — Touka nepecerleﬂnﬂ aysa OM ¢ 3anun-
coM ﬁ-l—£=1, TO J—ca—-l-yo /OM\

a2 b2 \

1218%, Hafitu a(’p(pmmoe npeoépasoﬂaune, KOTOpOe mnepeso-

ant B cebs 3amIIe

x2 y2
ZTE=

1219%, Hatitu adunnoe npecobpaszosaiiie, COXPansiomee opy-
CHTAILNIO, TIPH KOTOPOM 3JJMUNC

yZ
bt =1
LEPEXOANT B TOT e 3aannc u Touxka (@, 0) nepexoauT B TOuxy

(0, b).

1220%, Hatitu Te apdunusie npeoGpasoBaHus, IPH KOTOPHIX
riep6ona Xy =¢ nepexoaur B cebs.

1221%#, Hatitn Bce atcuniibie npeobpasosanus, NePeBOASILIE
yZ
bZ

3TuX NpeoGpasosauuti pasen —E 1. ITokaszaTs, uTO Bce 3TW npe-
o0paszoBanus 06pasyoT rpyumy.

1222%, Onpenenuts adpuniioe npeobpasoBaHue, Npn KOTO-
pow runepboaa x?—yf==1 mnepexoaur B Ty XKe runep6ouy,
nputem touyka (1, 0) mepexoguT B TOUKY (VQ, 1).

1223*, 1) Halitu o6uwwit Bug apduuubx npeodpasosanul,
npu xortopnx napabona y2=2px mepexoauT B 1y *ke napadoay.

2) Haktu Bce aduilHpe ynuMoayaspHele npeobpasoBauus,
pn Koropwix mapaGona 'y?=2px mepexoauT B Ty xe mapabony.

1224%, Jlokasarb, uYTO CYUIECTBYET M NPHTOM TONBKO OXHO
addunioe npeoGpasosanue, nepeBosduiee mapatoay B cebsd, npu
KOTopoy aBe mpou3BOJbHBIE TOUKM NapaGoiH nepexogar B aBe
Touku, rake mexaimive ua 5To# napagole.

1225%, Onpegeants Takoe aunioe npeobpasosanse napa-

runepboay =1 B ceba Jlokasarb, YTO ONpeAeAUTENdb

[
6011 y2=92x B cebs, KOTOPOE MepeBoauT TOUKM (2, 2) u |-, 1

Coorpercreenno B Toukn (8, 4) n (g, 3)-
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1226%. Onpegeantb reoMeTPUuECKOE MECTO Cepeault Xopm
napa6oasl y2=2px, OrCeKalomuX CErMeHThl mapaGo/bl NoCTOAHE
HOH 1aowLagy. A

1227%, Jlokasarpb, uTO: -4

1) mpu Bcaxkom adpdunnON Npeobpa3oBanny CYILECTBYET paB<y
nocropounss runepfona, o6pasoM KOTOPOH sapasercd paBHoczo'
pounas runepBoaa; 1

2) ecan apduniioe NpeoBpasosanne NEPeBONT HEKOTODYH
OKPYXHOCTb B OKDYXIHOCIb, TO 3TO NPCOGPa3OBaHUE ABJIAETCHE
1101001CM. )

§ 3. U3zomerpuueckve npeolpasoBanus

Anekcaungpos, rn. XI, §6—8; . XXV, § 3, 4.
Mogewos, ra. XIV, §§ 180 —183.
Hocruukos, rn 7,§ 1, n.5;§2 n I, nn. 3, 4

Bo Bcex 3amauaX 3TOro 1aparpaga cucreMa Koopianmard
NpeAloAaraeTcs HpAMOyroibHOH,

1. Hzomempuueckue npeobpa3osanus niockocmu

1228, Hanucare Qopmyasl 110B0pOTa OpUEHTUPOBAHHON 1O
CKOCTH 112 YroJ ¢ BOKPYr TOuku (Xg, Vo)

1229, Haitti 1CnogBUKHYIO TOUKY H30METPUUECKOrO n1PeqQd
pasoBanus mA0CKOCTH

x'=x cos ¢ — y sin @ -+ x,,
Yy =xsing4ycosptyy @ F~ 2km.

1230%, Haincats Gopvyan M30MeTPUUECKOro NpeoOpasoBany
1I1A0CKOCTH, SIBJARIOIETOCS [IPOUSBEJLIINEM CUMMETPYH OTHOCUTENLHO
npaMoit, npoxonsued uyepes TOuky (Xg Vo) C HanpapasiOmWH
BEKTOPOM @ = {cos®, sin®p}, U nepesoca BaOJL 3TOH NPAMO
Ha BEKTOp, MMElowni Haupas/Jellue BeKTOpa @ W AAnHy d.

1231%, aHo nsomcrpuueckoe npeoGpasoBanie

X' = x4 xy,
Y'=—y+30

MEHAIOINEE OpMEHTALUMIO MmA0cKoCcTH. HalTi och CMMMETpHU A BeK!
TOp TepeHoca BAOAb QCH CHMMETpHHU.

4
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1232%, JlaHO “30MeTpuUecKoe lipeoGpasoBaHine
x'=xcos@tysing, y =xsing—ycose,

MEHSIONIEE OpHEHTauMI0 mnaockocri. Jlokazarh, 4TO 3TO npeoB-
pasonaiing ABJACTCH CHMMETpDHEH OTIIOCMTeAbHO NHPAMOH, n Hamu-
cath yDaBHeUe OCH CUMMETPHH. )

1233%, Jlano usomerpuucckoe npeoOpasoBaHue

x'=xcos @ +ysinp+ X
Yy ==xsing—ycos Q-+ Yo

HaliTy OChb CUMMETPHH ¥ BeKTOp IEpeHoca, KOJANHEApHHH ocn
cuvyerpun. Halrn Kanounueckufl BUA AaliHoro npeoGpas3oBaHus.
1234*, llano usomerpuueckoe npeoOpasoBaHue -

4 3
r__z _ 6
3 4
y’:———é—x——s——y— 12.
Halitn och CMMMETpuu ¥ BEKTOP meperoca BAOAb OCH CUMMETPHH.
Haittu kainonnuecknit Bug fauHoro npeoGpasoBaHus.
1235, Hattru nsomerpuueckoe npeoGpasosaiine, IpH KOTOPOM

Kainas TOUKA NEPEXOAAT B TOYKY, CHMMETPUUHYIO eif OTHOCH-
TCABHO mpaMoi

x4y—5=0

1236, Haitrn wusoMerpudeckoe npeobGpa3oBanue MIAOCKOCTH,
ABASIONRECST CUMMETPUEH OTHOCUTENLHO NPAMOH

264y —2=0.

1237%, Iatttn wnsoMerpuueckoe mnpeo6pas’oBaHme, mpd KOTO-
POM Kapmas TOYKa NEPEXOAMT B TOUKY, CUMMETDHYHYIO eff OTIIO-
curensuo npsamodt Ax -~ By +C=0. _

1238, Haiitu ngoverpuueckoe npeobpasoBanne, COXpansoliee
Opuenrtanmio u nepesoasiee touky (1, U) B rouky (0, 0), a Tou-
Ky (0, 0) B Touky (0, 1). Ha#itu yroa nosopoTa @ # Hemoa-
Biikilylo Touky 31Oro npeoBpasoBaHuts.

1239%, Hafitu usomeTpuyeckoe npeobpasoBaHue, MeHsomee
Obuentaumo wu mnepesonsmee rtouky (1, 0) B Ttouxy (0, 0), a
fouky (0, 0) B Touky (0, 1). Ha#tu OCb CUMMETPMH W BEKTOD
lepenoca BpoOML OCH CUMMETDRU.
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2. Hsoxsempuueckue npeobpa3oBanus npocmpancmsa

1240%, Ilycro
x' = ap X+ Y + a2 + b, :
= Q91X + Aoy + 932 + b, ¢
2 =ayx 4 agy +assz+b; 9
— U30MeTpHYeCcKOe NpeoGpasoBallie;
. an G Qi3
A==|ay an ay
Q31 Qg2 O
— OpTOroHaabHas MaTpHla 3toro npeobpasopanud u det A= | f§
b=1by, by, by} — Bexlolp (I)Iepeuoca Iloraszares, 4TO:

B wis

1y Ecim A=E={0 1 0} u &% 0, o npeoGpasosanne (1
0 0 1
IBASETCA 1epenocos Ha BekTop b. Ero xanonnyeckuit Bug

xF=xtta,  yF=yF o =2
rae =8|
2) ECJIH A £ E, 10 npeobpasosanue (1) siBasgercs npousse
NEHWEM TMOBOPOTAa BOKPYr OCM M TEPeHOca BAOAb ITOH - OCH,
Yroa ¢ moBopOTa OMpEesercst us COOTHOLIEHUA ‘

cﬁmzﬂiﬂ%ﬁgi V<p<m. .

KoopanHaTsl nanpasisioniero Bek1opa @@= {a;, s, @3} OCH Bp
meHnst OlPEAeAsoTca W3 CUCTeMbl ypaBslictini

(@11 — 1) a3+ @120 -+ ay3a3=0,

;

2101+ (g2 — 1) @5 4 ag30, =0, (23
3101+ 3205 + (g3 — 1) a3 =0 ,'3

1 HEepaBEHCTBa 3
I a, a %

0 Az  dy > O) (3§

0 a3 a i

ecan Bektope e;={1, 0, O} n a={a,, a5, a5} He KoOAMMHEADHS
n @7 n Ecam BeKTOpH €; M @ KOJAMMHCApHH, TO CJAeLy
BOCMNOJBL30BATLCA 11€PABCHCTBOM

0 g, o

I ay a,|>0.

0 a3 ay
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Kanounuecku# BUA mpeo6pasoBanus:
x'¥#=x%*cos p— y¥sing,
y'#F=x%sing-+y* cosq,
iE=2*4y,

(@b
Y= TaT-

rae

Bekrop €={ci, €, ¢} nepeHoca BgOAb OCH BpAmeHus onpe-
neagercs pasetcTBOM
(@ b)

(a, ;)™

c

KoopauiaThl TOYEK, JewaiinX Ha OCH BpaUEHH, YAOBIETBOPSIOT
cucreMe ypaBHenui

(@11 — D) x 4y + a2+ b1 — =0,
anX + (a2 — 1) ¥ -+ Gag2 by — =0,
a3 X + gy +(ass — 1) 2403 — ¢3=0.

1241%, ﬁycrb

x'=ayx+aixy + 0132 +bi,
V' =agx + Y+ @32+ bs, B ¢))
2 =ag x4 Ay + a2 b3

~— l130MeTpAYecKoe mnpeoOpaszoBalne;

auy Qi M3
A= Ay Qgy Qg3
Q31 dzy ds3

~— OpTOroHaALHasA MaTpuia 3Toro npeobpasosanns n det A =—1;
b==1by, by, bs} — BexTOp mepenoca. HokazaTe, 4T0:

1) Ecan caex marpuubl A, @i+ age 4 asgs £ 1, 10 npeobpa-
30sanne (1) ABasieTCs OPOMIBEACHUEM CHMMETPUH OTHOCHTEIBHO
JL10CKOCTM ¥ IOBOPOTAa BOKPYr OCH, NEPUEHAMKYAIPHOA K NA0-
i‘:ocm CHMMETPUM. YTON ¢ MOBOPOTa OmNpeiesseTcs M3 COOTHO-

Clipg '

cogmzw;gﬂ_l, O<<p=<<m.
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Koopauuartsl HanpaBasiomero BeKkTopa @={aj, @3 a3} og
BPAIICHAS ONPEAEJSIOTCS U3 CHCTeMbI ypaslieHnH

(aiy+1) a4 ar20s + ay505 =0,
101+ (@22 -+ 1) @2+ 2303 =0, (2
aga; -+ a3, -+ (a33 -+ 1) a3 =0

1 HepaBeHCTBA §‘
| a;; & y

0 ay a|>0,

s
0 ds; dz )

ecnn pekrope e;=={1, 0, 0} u a=/aj, a, a3} He Ko1MMHE
apHBl W ¢ == m. Ecan BEKTOpH €y ¥ @ KOJMMMHEapHH, TO caAenye
BOCII0/Ib30BAThCSl HUPABEHCTBOM

0 ap o .
1 Aoy Qo >O. * i

0 ap a

Kanonnueckut Bug npeobpasonatius:

ES . S
X' =x%cosp — y*sin g,
Yy =x*sinp+ y¥cos g, .
2= 2%

ITnockocTs cuMMeTpUM W OCb BPAILCHUA TNPOXOAAT Yepes eauH
CTBEHHYIO HEMOIABIKHYIO TOUKY Aallioro npeoOpasoBaHus, omnpe
AeNIeMyI0 U3 CHCTEMbl ypaBHEHnH

(ann— 1D x+apy+az+6,=0,
A1 X+ (A2 — 1) ¥+ ags2 + 0, =0,
ag1¥ + gy +(ags — 1) 24 b3=0.

2) Ecau caex wmarpuubl A, a3 @p 4 ag3=1, 10 npeob
pasosanve (1) ABAACTCA NPON3BENLIMEM CHMMETPUM OTHOCHTENBH(
TVIOCKOCTH ¥ MIEPEHOCa, OlIpeacaseMoro BekTopon d == {dy, da, ds}
KOMIUTAHAPHBIM 9TOH mnockocTh. Bektop d HAXomuTCS M3 PABEHCTBI

— _— (a’ b) ;
d=b—G o ® @
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r1¢ KOOPAMHATEL @y, &y, @3 BEKTOPA @ ONPEALNIOTCA U3 cuctemsl (2).
Kanonnueckui Bua npeoGpasopanud.

¥

X' =,
Y =y*4B, rae Pp=|d|
2" = 2%,

[1.10¢KOCTh CHMMETPUM OTpeAenaeTca MoObLM U3 CASAYIOWUX TPCX

ypasieini:
(an— 1) x+apy+apz +6,—d; =0,
Qo1 X -+ (A2 — 1) y 4 Qo2 by — dy =0,
a31x+a3zy+(a33—' I)Z+b3—“d3=0.
1242%, Buiacante reoMeTpuuecknft cMbica B Haltn KanoHM-

yeckul BAL CAELYIOIUX HU30METPHUUECKUX mpeoOpasosaHuit mpo-
crparncraa:

l)x_25x+l_ -}—25 243, y_2_x+25y 20 z—4,

z’=——x+§y+5'
2) x'_-é x+5y——1 y _—3—x—§y—|-3 2 =—zt2;
e R

2 14
"'—15x+153’ 52— 1

, I 2 10 ,
4 gty aET Y =t sy
d=—Fxt gyt
5)x——-—x+3)’+“2+1 y——'15x+15y+152+2
) —i5r g
, 3 4 B 4 3 ’
6) ¥ =zxteytl, y=gx—rpy—2 2=z43
P 6 2 3 , 2 3 6
Nl =gx—ay—g24T Y =—gxtyy—gzt14,

7
, 3 6 2 ,
z—_TT,x_?y__?_z__’L
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4 1 8 , 7 4
8) X' — g x— g y—- 2t 14y =—gx—g I+

4 4 8 1
+‘9»z+2, z'::g—x—@—y—gz—qﬁg

6 2 3 , 12 3 ’
R R A AL S S S0
6 3
+——z-—14 2 —7x+7y—|—~—z+1§
, 4 3 j
10) X=X y—|—6 y = x———~~y—12 z_z;
o RS ST U
, 4 8 I
z :—9x+'9'y+"9~+5%
i
, 4 1 8 7 4 4, 5
19 & =g xb g ybg i Vemgrt gy gitY

, It 2 10 , 2 14 5

1) ¥’ =prtprtpetd Vepgrtgy—att
, 2 ! 2

N =g X—g Y=g 246

, 3 1 3 , 1 3 ’

1w =3xt vt Tetr y=pat 2y

__]/ 21, z:——]/3x+]/8y+ ;

1
15) x' =—"3— -3 «"““z‘lo y=— 15"+ 5«"'4
2 5,

524 i5¥ ﬁy+ﬁz
16) x’ =:-—»——x 4 y— ]/—»~z—-2 y’:...‘_i_x

3 3 3
X 4)!{—‘/ , — Sx—]/—g-)l_
17) x'==241, y'=x, 2'=y;
18) x'=—2+41, y=x 2=y
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1243%, BoIACHUTD TeOMETPUYECKNA CMBICA M HAWTH KaHOUH-
yeCKnH BHA CAEAYIOMIEr0 M30METPUYECKOro npeoépasosanml 1po-
crpalicTBa:

x'=uxcos¢ptysing,
Y =xsin@—ycos g,
2=zt

1244*, Hatttu Martpuuy npeoGpasoBanus CHMMETPHH OTHOCH-
1e/b1I0 [IPAMOR ¢ HanpasasiomwuM BexkTopoM {2, 2, 1}, npoxous-
el uepes 1avano Koopadlar.

1245%, Ta#itm matpuny npeo6GpasoBalHus NOBODOTA OPUEHTU-

St
POBAHIOrO NPOCTPAHCTBA A YIOA 3 BOKPYr OCH C HalpaBJsio-

muM BekropoM {2, 2, 1}, npoxonsmel yepes nayamo KOOPAMHAT.
1246%, Hattn marpmly npeoGpasoBanus NOBOPOTa OpUENTH-

99
POBAHHOrONPOCTPANCTBA HA YroJ -3 BOKPYr OCH C Hanpaasio-

uay sekropom {1, [, 0}, npoxonsme# uepes Hayano KOOPAUHAT.
1247, Hatitu ‘MaTpuily npeo6pasoBaliis CUMMETPUH 1IPOCTpal-
CIB2 OTHOCHTEJBHO MAOCKOCTH

2% —2y+2=0

1248*, Hatitn uzomerpudeckoe npeoOpasoBaline, ABJMIOILEECS
3
Npon3sejeHUeM 1I0BOPOTA HA Yrod 5 M Mepelnoca BAOAL OCH

Bpalenns Ha BEKTOp € KOOpAuHarof —9 no OTHOWIENHIO K OCH
Lpamenus, 3uas, 4YTO OCh BpAIEHUA MNPOXOJANT uUepe3 TOuKy
(M, 0, 9) n nmeer nanpannsown#t sexrop {2, 2, 1} )

1249*, Haittn wsomerpuyeckoe npeobpasosanue, ABJSIOLIEECS
HpouspefieHNeM CHMMETPHM OTHOCHTENBNO IMOCKOCTH 2X — Yy —
— 024 15=0 n nepenoca, onpexeasemoro Bekropom {4, 3, 1},
KONMJIaHAPDHBIM 3TOM MAOCKOCTH.

1250*, Ha#irn usoMerpuueckoe npeoGpasoBanue, ABAsIOUiEECs

7
lpon3seyeHneM MOBOPOTA HA Yo arccos jj BOKPYr OCH C Ha-
fipasasionmum pekropom {1, 1, —7}, mpoxonsmelt uepes TOUKy
2 5
L3 — 5, 3), ¥ CUMMETDUN OTHOCHTEIBIIO TJIOCKOCTH, NpO-

XOo4smel uepes Ty e TOUKY M LiepREHEMKYIApHOH K OCH Bpa-
CHug,

1251, Halitu uzoMeTprueckoe npeoOGpasoBaHHe, OCTaB/sIOlICE
Ienopsnkueimp Tpu touxu (1, 0, 0), (0, 1, 0), (0, O, 1).
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1262%, Haitn wnzoMcrprueckoe npeoGpazoBaiiie, TNepeBois
mee rtouku (0, 0, 0), (I, 0, 0), (1, 1, 0) cooTseTCTBENHO B}
Touku (1, 0, 0), (1, 1, 0), (1, 1, 1} 1) coxpausmwouiee oprenTann
NPOCTPaHCTBa; 2) M3MEHAOLIee OpUeNnTalunio npocrpaicTsa. Haita
KaHOHMUYECKH# BHI 3THX npeoGpa3oBaHuil.

1253%, [laHbl 1Ba BEKTOpa:

a={8, 4, 1}, b=16, —6, 3}.

Haiitu marpuny npeoGpasoBasus noBOpOTa npoCTPancIba BOKPYT}
0CH, NepHeHINKY/JISpHO#H K BeKTOpaM a n b, nepesoasieroy
BEKTOD @ B BEKTOp b.

1254*%, B opnentupoBaHHOM NPOCTPAHCTBE [aHn 1B3 BeK-
TOpa, @ W e, NpUUEM BEKTOP e MEPICILIKYAApen K BEKTOpy a
B paeeH no maune 1. Haiity Bextop a’, noayuwawoiuics u3
BEKTOpa @ NpPH LOBOPOTE NPOCTPAaHCTBA HA YIOA @ BOKPYr
OCH ¢ NanpaBJ/fOLIAM BEKTOPOM e

12565%, Hanucate (opmyasl npeoGpa3oBanys NOBOPOTa OpHEH-
THPOBANHOTO TNPOCTPAHCTRA Ha YIOJ ¢ BOKPYr OCH C €AHHHY-
HbIM LANPABIAOUIAM BEKTOPOM e, npoxoisduiedt uepes Touxky O.

e e

§ 4. Vusepcun

Fraunoess ©

Moctunuros ra. 7, § 3.

Bo Bcex samauwax storo naparpada CHCTEMa KOODAMHAT npefi-d
noJaraercs npaMOyroJabHOH. k

1. HUnsepcuu nrockocmu

1256, Ilycte O — dmkcmpoBainiags TOUKa NAOCKOCTH W O -— 3
(UMKCUPOBAHHOE ACHCTBHTENbHOE UHCIO, OTJHUIOE OT Hyas. .
Wusepcuet ¢ momocoM O u CTENEHbIO O HagblBaeTCs npeolpa-
30BaHHE MNOXECTBA BCEX TOYEK TIIOCKOCTH, 3a HCKJ/IOYEHHEM |
toukn O, npu KOTOpoM Kaxknoi touxe M, ormuunoi or O, cra-
BUTCH B coorsercTene Touka M’, aexawas na npamoil OM, nad g
KOTOpOH OM.OM' =o. Viusepcns ¢ nomocom O ¥ CTeNellbio o
o6osnauaerca ucpes (O, o).

Hanncarb popmy b, cpsi3niBalolliie KOOpMHaTH X, ¥ Toqxn
M ¢ xoopanHataMu X', y’ rouxn M’, apamoulelics o6pasoM
toukn M npu uuBepcuu (O, G) B 1IPIMOYTOBHON CHCTEME KOOP-
JARHAT ¢ HauajoM B Touke O. _ i
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1257, -CocraButbh ypaBHenne o06pa3a OKPYXKHOCTH
x4+ y? 4 2ax4-2by Fc=0

npn WHBEPCHH, NOJIOCOM KOTOPOH ABAAETCA Hauaq0 KOODPAMMAT,
a crenelib paBHa O. '

1258%, Jloxaszars, uro mentp oxpyxuoctu C, e npoxoasiuei
yepes nomoc O uusepcun (O, 0), nepexoiuT B nenaTp ee obpasa
¢’ rorja W TOJNBKO TOI'A3, KOrpa okpywxuocTs C’ coBnagaer
¢ oxpyxuocreio C,

1259%, OxpysxHocTe C, 33amauilias ypaBHEHNEM

x2 1Ly 2ax 2y 4+ =0,

jle MPOXOJMT 4epes nayaso KoopamHaT. Ilycts C’ — o6pas sToi
oxpyxnocrn npu misepcun (O, o).

1) Haittn meutp u pagayc oxpyxuoctn C'.

2) ITokasarb, uyTO NOMIOC MHBEPCHM M LEHTPH OKPYXHOCTEH
C u C' aexar Ha 0anOH NPIMOH.

1260. Cocrasuth ypaBHeHue oOpasa npamoH

Ax+By4+C=0

npu utiBepcun (O, 0), rae O — Hauaao KOOPAMHAT.

1261%, [lokasaTb, 4r0 BCAKAs OKPYXHOCTb, NPOXO/I4uIad
yepes HBe COOTBETCTBYIOUIHE ADYT APYTY TOUKM NPA HiBEPCUHU
(O, 0), uuBapnaHTHa OTIIOCHTENbHO 3TOU HHBEPCHH.

1262%, OxpyxHocTh C 1IPOXOZAT uepe3 NOMIOC HHBEPCHH
(O, 6). Ee ofGpas C' npu 3TO# uMHBEPCUH — NIPSMas, NepneHiu-
Kyagpunas K npsMod, npoxoaduwied uepes Touky O M UeHTp
okpyxnoctu C. Ilokaszars, 4to Ha MHOXECTBE BCEX TOYEK OKpPYX-
toct C, 3a uck/mouenveM Toukw O, AaHHad MHBEPCHs CoBna-
A3eT ¢ nepenekTHBHHIM OTOOpaxenneM OKpYKHOCTH C Ha npaMyio
C" ¢ uenrpom nepcucxrusb O. _

1263%, [oxasatb, YTO NIPH HIBEPCUM COXPaNSiOTCH  YTabl
MEKAY ABYMs LepeceKaioulIMuCs OKPYXKHOCTsMR (B YaCTHOCTH,
MOKIY OKPYWKIHOCTBLIO W TPAMON W MEXAYy ABYMS NPAMBIMU).

1264, Oxpyxnocrs C 3agzana ypaBHeuuem

x% 4 y? - 2ax 1 2by=0.

Mpu uugepcun (O, O) € MOJIOCOM B Haua/le Koopamiar 3ta
OKpYXHOCTh nepexopdt B mpsamylo C'.
1) Haitru paccrossie d or nauaaa xoopauuar no upamoit C’,
2) Hairn Bextop, nopMaabimsiyt Kk lpsmont C’,
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. 3) Ioxasats, uto upsMas, 1pOXOIAIAS UEpe3 HAUaI0 xoopg
paat O u uyepes ueurp okpyxuocrn C, nepnenauxyaspui
K npavo#t C’. A

1265%, Ilycrs C’ —I‘lpﬂ\IaH ABA4I0MANACT 00pPasOM OKDY e

3

Hoctu C
x2 4 y2 - 2ax4-20y=0 . j

npu uusepcun (O, ©) ¢ nomocoM B Hauane xoopamHar. Ilpy
KakoM ycaopun npsMas C’ xacaercs okpyxkwuoctan C?
1266. Ilycre A’ m B’ —oGpase touex A u B npu I/IHBepi

cuu (O, 0). Buipasuts painy orpeska A'B’ uepes pamHsl 0Tpeag
xor AB, OA, OB n o. i

1267*, [okasars, uro ecauw nomoc O wuxsepcun (O, 0".
AeKUT BHE OKDPYXKHOCTH C, TO MHOXECTBO TOWeK, JeKaiuy
pHyTpH okpyxnoctu C, orobpaxactcs npn nusepcnu (O, 0) Ha
MIIOKECTBO TOUEK, JEXKAWHX BHYTPW OKpykHocrn C', aBaswy
meiicn o6pasom C; MHOXKECTBO TOUEK, JAEKAILNX BIE OKPYXIOLTE
C, oro0paXaeTcsi Ha MIOKCCTBO TOYEK, JCKAUIAX BHE OKPYNK
nocru C’.

Ecas e nomoc O wuHBepCHH JEKHT BHYTPH OKPYMKHOCTE
C, TO MHOXeCTBO TOueK, JexallX BHYTPU "OKpyxHocTH »C
0TOGPaXaercsd Ha MHOMXECTBO TOUECK, JeXalMX BHE “OKPYX:
nocty €', a MHOXECTBO TOUEK, JeXKaulnxX BHe OKpyxknoctu C
oToOpaxkaercd Ha MHOXECTBO TOUEK, Jewalux BHY TPH oxpym
nocru C'.

1268, Paccuorpum mieepcmo (O, r?). [loxasars, uto Kax
nas Touka OKpyxHoctu ¢ uestpoM O u pagmycoMm r (OKpy#
HOCTb HHBEpCHH) siBAdeTcs HeloaBwxuo# npu umusepenn (O, rg
Kaxpas Touka, Jexaiias sHyTpH STOH OKPYIKHOCTH, nepexof
B TOUKY, JeXallylo Blle OKDYXHOCTH (1 11ao60poT). g

1269*. okaszarb, 4TO: :

1) moGasi OKPYXHOCTb, OPTOrOHANbIAN K OKPYHKHOCTH C uem‘*
pom O u pagnycom r, upn unsepcun (O, r?) nepexonnt B cebs

2) moGas OKpPYXHOCTb, OTINYIAA OF OKPYXXHOCTH HHBEpCUE
w nepexogsmds B ccOa upn wussepcun (O, r?), opTorosannHi
OKDYXKHOCTH HUBEDCHH. ]

1270%. Tlpd wakom ycnoBnd OKpyxHOCTh C nepecexaet
cso#t o6paz C’ npu wusepcun (O, r2)? :

1271%, Tlycte € — oKpyKHOCTB, H€ HPOXOAsiLas qepeé
nomoc O musepenst (O, 0), M —uponsoabuas TOuKa 5r10f
OKDYXHOCTH, a N —BTOpas ToOuKa lepeceuenns upamolt OM
¢ oxpyxHocteio C. [loxasars, uT0 06pas M’ rtoukn M mpi

r i
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mmepenn (O, o) cosnanaer ¢ o6pasom N’ toukm N npu romo-
(s
rerua ¢ uentpom O u xospduimentom kz-u-, TI€ % — CTEeNeHb

rouxu O oThocureasno okpywxocru C.

1272%, llpavas Ax -+ By 4+ C=0, ue npoxomsumas uepes
nataao woopamnar O (C==0), neanT nI0CKOCTh HA JBe 06/A3-
crn. Kak mpeo6pasylorca 3t 06JacTy [1pH UHBEPCHA ¢ HOMIOCOM
O u cretienbio uHBepcun o > 0.

1273%, Hatttnu 006pa3 MHOMCCTBA TOUEK, 3aJaHHHIX IlepaBeH-
creamn x> 1, y> 1, npu unBepcuyu, LOIOCOM KOTOpOH ABjA-
ercs 11a4aJo KOOpAnHAaT, a CTeneHb pasha 1.

1274%, N\nox(ecmo TOYEK NJOCKOCTH 331aHo HepaBeuchamu
-i x<—2~ (nonoca). Hasitu ofpas 3roro MmHOXeCTBa upH
musepenu (O, 1), rae O — Hayano KoopamHar.

1275%, [loxazaTh, YTO NpPH HHBEPCHH OKPYKHOCTb, OTJIM4HAA
OT OKPYXNOCTH HIIBEPCHH, MEPeXoMuT B ceOst TOrla W TOJbKO
10T1a, KOTZa OHA NPOXOZUT Yepe3 JABe pas3/MuHele Toukd M n
M’, cooTBercreyroline IPYr APYTY NpH 3TOH MiBepCuH.

1276, Haitru oOpa3 saaumnca, runep6oan, l1apabob, sataH-
UHIX HOJISPHBIM YpaBHEHHEM

Y
P=1T"¢cos @’
npn nusepcnn (F, 0), rae F — Qoxyc nansoy guHmm.
1277, Hatitn o6pas npu uusepcun (O, 1):
: sin? @
1) uncconpn duokaeca, onpenenseMolt ypaBHenueM p = g
‘ sin? @
2) obmactn P> o5 "

1278%, 1) [okasaib, 4TO €CJH OKPYXKHOCTb MHBEPCHH NpH-
HAZACKUT runepOONINIeCKOMY TNYUKY OKpPYXKNOCTel, TO HiBCpCus
O110CUTCABHO 3TOH OKPYXHOCTU [1EDEBOJMT KAKAYIO H3 OC-
TAJIBIMX OKPYXKHOCTEH Nyuka B JAPYIYH OKDPYXXHOCTb TOTO HKe
Hy4Ka, npuuem npenesbHbie TOUKM 3TOrO My4Ka NEPeXOmsaT APYT
B Apyra.

2) dokasarb, YTO €CJAH OKDYIKHOCTb HHIBEPCHH HpHHHﬂJIG)KI/l[
FLNUITIYECKOMY YUKy OKPYXUOCTeH, TO Ga3UCHBIC TOYKII 3TOr0
Iyuka wenopewxin, a moGan Ipyras OKDPYKHOCTL 3TOr0O Iyuka
HCPCXOANT B OKPYKHOCTH TOTO JKC IIYUKa.

1279%, Ilycte C; n Cy — IBE HEKONIEHTPUUYCCKUE OKPYHKHO-
Crr 6e3 o6wux ToveK, M — npOU3BO/IbHASK TOUKA MX PafMKalbliOH
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ocn, MP —Kacareqpnias K J000M M3 9TMX  OKPYMKHOCTe
(P —rtouxa Kacaung), A 1 B —TOuUKN nepcceuenns IMHUK Lejy
pOB  AAMIBIX OKPYKHOCTEH C OKPYIKHOCTBIO C LUCHTPOM B TOUKY
M u pammycoM |MP | Jlokasarb, YTO: e

1) npu wuusepcun (A, *) okpyxmoctn Ci u G, nepenj
LyT B KOHUEHTpRYeckue okpyxHoctn C; u Cy

2) ecim okpyxuoctn Cy m Cy aexaT onHa BHE LDYroH, T
MHOXECTBO TOUEK, BHEIUNHX N0 OTHOMEHNIO K OOEHM OKpYXKHe
CTAM, nepeiiner B MHOXECTBO BHYTPEHHHX TOUEK KOJ/bila, OPp:
HRueHHOTO OoKpyxHOocTamMH C; n Cy.

A se R ol

L

o et e

2. Husepcuu npocmparcmaa

1280. Iycts O — ¢pukcHpoBaHHA® TOYKA NPOCTPAHCTBA i
0 — (UKCHPOBANHOE IEUCTBATENBIOE YHCIO, OTIUUHOC OT HyJIs
Wusepcueit ¢ nomocoM O M CTENeHblo ¢ 1a3HBAeTCs npeoépaﬂ
30BaHUE MIIOKECTBA BCEX TOYEK NPOCTPAHCTBA, 33 MCKJIOUEHHEN
roukn O, nupn KOTOpoM Kaxaod Touke M, oTanuno# or G
craBnTCs B COOOTBETCTBHE TOuka M’, nexamas na npavoit O
118 KoTopo# OM. OM —o. HMusepcus ﬁpocrpax—xcrna C TIOJIIOY
com O u cremensio ¢ ofosnavaercs uepes (O, o). Ilannc,an
OpMYy b, CBASHIBAIOULAE KOODLAUHATE X, ¥, Z TOUKH M ¢ xoop:
amuaramu x', ¥', 2’ roukn M’, asasomiciica 06pazoM TOUKH M
npn uusepcrn (O, 0) B NPAMOYTOJBHOM CHCTEME Koopm/ma]
¢ HawagoM xoopimHar B Touke O.

1281, Cocraeute ypabueHue ofpasa S’ cdepn S

x4y 4224 2ax 420y 4 2c2+d=0
HpH WIBEPCHH, NOJIOCOM KOTODOM fIBJIAETCS HAualo KOOPIHMHAT;

a CTCrneHb paBla oO.
1282, CocraBuTh ypaBHeHNe 00pasa NJIOCKOCTH

Ax+By 4 Cz+ D=0
npu nnsepcun (O, 0) (O — Hauano Koopamuar).

1283#%, [lokasarb, uTO ecau chepa S HE npPoXoauT ues
pes touky O, a S’ —ee o6pas 1pu MHBEPCHH C NOMOCOM
O, To Touka O JAcKNT HA OLIOU npaMoH C IeHTpaMu cq)en
Su S,

1284*, [oka3arbh, UTO NPH UHBEPCHH MPOCTPAHCTBA ch(aﬂ_
OKPYKIOCTh, 1IC HPOXOAAILAs UePe3 NOJMOC MNBEPCHH, liepexoaut
B OKPYXHOCTb, @ BCAKas OKDPYXHOCTb, NPOXOJIANLAs UePe3 10J0
MHBEPCHH, — B HPAMYIO. o
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1285%, Haiitn weHTp u pamuyc 06pa3a OKDPYXHOCTH

x2+y2+z2_z201
xtyfz—1=0

npu wsepcan (O, 1), rae O — Havaao KOOPAHMHAT.

1286%, Ilycte S—cdepa ¢ nuaverpom d; O u P — nBe ee
InaMeTpaJbHO NPOTHBOMOJOXHEE TOUYKH; Tt — KacareJbHas MJ0-
ckoCTh K cdepe B TOuke P.

IlokasaTb, 4TO:

1) npu uusepcun (O, d¥) chepa S nepeiizer B nioc-
KOCTDL TT; .

2) mnpoekuns M’ npoussombHo# Toukn M, Jdexawe#t Ha
cpepe S, m3 Toukn O ma MIOCKOCTh U COBMafaeT ¢ oOpasoM
toukn M npu wmusepcan (O, d%) (nepcrexrTusioe oTOGpaKeHHe
cepht § Ha nIOCKOCTL & ¢ uenTpoM mnepcrekTusel O Hazbi-
Baerca cmepeo2pagbuieckoll npoexuyuei); -

3) OKPYXHOCTH, Jexawan Ha cdhepe S @ He mnpoxoxsuias
yepes Touky O, npoexrupyercs u3 Toukd O ua NIOCKOCTb T
B OKPYXHOCTb,

1287%, Hycrs O u P — puameTpaabHO IPOTUBOMNOJIOKHLIE
TOuKE chephl S, 7t — KacarejbHas NAOCKOCTb K cdepe S B TOU-
Ke P, A — npousBoJblias OKPYXIOCTh, Aexainasa Ha cdepe S u ne
npoxoxamas yepes rouky O, A’ — POEKLUs OKPY)HOCTH A u3
Toukn O Ha 1I0CKOCTb TI. JIOKasaTh, uTo:

1) ecan OKPyXHOCTD A HE ABJSETCH OKPYHKHOCTHIO GOMBIIOrO
kpyra u K —Kouyc, Kacaiouuiics cpepn S no oxpyxuocra A,
TO LEHTPOM OKPYXHOCTH A’ 9BASETC TNPOEKIVs BEPWIMHBI KO-
nyca K ua touku O Ha NJIOCKOCTH I

2) ecom A — OKPYXHOCTb GOJBLIONO KPyra, TO LEHTP OKDYK-
Hoctn A’ ecTb nepeceueHue Npamo#, npoxoasied yepes Touky O
W lIcpUCHARKYJAPHOH K INIOCKOCTH OKPYXKHOCTH A, ¢ IUIOCKO-
CIblo L.

1288%,  Jlokaszarb, YTO yrosa Mexmy KacaTéabHHMu K cdepe
U npousposbHOY ee Touke M paBeH yriay Memjay WX HPOEKUHAMH
"3 toykn O, orauuno#t or M, Ha NJIOCKOCTH 1T, KaCamoLLyCs
Cheprt B TOUKE, AMAMETPATHIO nporusonooxHo# rouxke O.

1289%, TTycts S—cdepa, O u P —ee anaMeTpanbHO npo-
THBOMOMOXKIIBE TOYKH, IT-— NJIOCKOCTB, KacaTeabHan K coepe S
B Touke P. PaccMoTpuM 1Ba ceMeHCTBAa OKDY:KHOCTEH, Jexarlux
Ha chepe S. IMepsoe cemesictso C, noayuaercs npH nepeceue-
Ban cdepn S mapaasiesbHbMA  NJIOCKOCTAMH, NEPHENIHKYJIsp-
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2) UPOCKTHBIKE KOODPAMIATH Xp:Xs TOuKH M B CHCTed
ALALE, suag ee koopannarel x7:x; B cucreme AJAE’. g
1294%, [la npoexkrusno-addunuoil npsvoll Beenena npoeg
THBIAS CHCTEMA KOOPAMHAT € cOOCTBEHNbIMM OGasHCHLIMA  TOR
Kamn A;, Ay u coGerseninod enunnunoil touxod . B adduning
cHCTEME KOOpAMIAT Ha »TOH npsmMo# Toukn A,, A, E nved
COOTBETCTBEINO KOOP/IRHATH a;, as, b. [
1} Hafity npoekTusnbie KOOPAHHATH XX, co6CTBEHH]
Toukn M, mvemone#t agduimyio Koopaunaty Xx. 3
2) Haitn adduuunyo koopaunary x coOcCTBenno# Toukn 4
HMCIOIICH TIPOEKTUBIbIE KAOPIMIATH Xq: Xo.
1295, Ha npsamoit 3amaiibl ueThipe TOYKW CBONMH aDUHHEBIM
KOOPAMIIATAMM: ’

A=(xy), B=(xy), C=(xs) D=(xy E

Hatitn anrapsmonnueckoe ornouenve (ABCD).
1296+, jlokasarh, uto ¢CJM JBC Upsvbie, lie npoxonﬂm,
ueped TouKky O, MCPELCKAIT ueThipe 11psimble uylma c uempom
coorthercrsennio B rtouxkax A, B, C, D wn A, ‘ii
anrapaoHunueckoe otnomenne (ASCD) pasdo anr apmormuecxo
ornomenuio (A'3'C'D").
1297%, Haiity anrapsonnueckoe ornomenve (ABCD) wni
i
!

[

PeX 10YCK, _
A=(ay:a), B==(b,:by), C=(c1:¢5), D=(d;:d,)

32Ja1HIBIX 1A HPOCKTUBHOU nPsSMON CBOUMM MPOEKTUBHBIMU KO
ANHATAMNU,
1298, llatitn anrapmornnueckoe otnowenne (A,A4,0M), rﬁ

Ay=(1:0),  Ay=(0:1), LE=(1:1), M==(x;:x,). 3

1299. Ma nmockocru seeacna adhpyHHAS CHCTEMA KOODAMHS
Oxy ¢ exnmmuno#t roukolt L. IIycrh M== (x4, X3) — NpOU3BOA
Hast TOUKA MJAOCKOCTH, He Jaexamias Ha ock Oy. Hafttn anrapmg
uiiyeckoe ornomtenyue (Ox, Oy, OF, OM).

1300. llaiiTu. npsmyio, UeTBEPTYIO FapMOHHUECKYIO K 1BY,
cropodam AB n AC Tpcyroanuuka ADBC n mepuane, m.}xolmulé“
n3 pepunn A 4

1301, Hailty npsiMyio, HETBCPIYI0 TapMOHHUECKYIO K B
CTOpPOIIAM Yyrila B Cro OuccexTpuce.

1302. Haiity upsamyio, HeTBCPTYIO TapMOHHUECKYIO K B
KATCTaM R BHICOTC, OMYHIEHION W3 Bepluun,l MpaMOro yraa i
TUHOTCHY3Y (HepaBHOOEAPEIHOrO) NPAMOYI OLHONO TPEYrOabHY

-
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1303%*, IlokasaTs, uTO mo6ad mapa CONPAXKEHHHX AHAMETPOB
(Ccp0O0/Ibl TADMOHNYECKN PA3AEAFETCH €€ aCHMITOTaMu.

1304*, Ha npockrusno# npsamo#t 3amanst ueThpe TOukn A,
B, C, D. Jloxkaaars, uTo 1a 3TOU nMpaAMOH uMeercst nse TOukH P
u (Q, rapMONMuecKn pasacamwomuce kak napy 4, B, Tak n napy C,
[, toraa ¥ TOMBKO Torja, Korga mapa C, D ue pasgeaser
napy A, B. :

2. [lpoexmusHsie npeoCpal3osanus npoexmusHol npamMol

1305%, JlokasaTh, uTO €CAW NPHU HEKOTOPOM NPOEKTHBHOM
npeoGpasoBaHul NPOEKTRBHON MPAMOM MMEIOTCA TPH HHBAPHAHT-
{bIC TOUKH, TO 3TO npeobpasoBalie SIBAACTCH  TOAZCCTBCIHBIM
npeobpasoBalinem.

1306*. [lokasarh, uTo anrapMoHnueckoe othouenne (ABCD)
yeTHPEX TOUEK, JeXaniuX 1a NPOeKTUBNOH HpAMOH, ne Meuseres
(IpH JIPOCKTHBHOM Npeofpa3oBanym.

1307*%, Halitn npoexTtusnoe npcod6pasoBannc NPOCKTHBHOM
upayvoft, npu Koropom toukm (1:0), (0:1), (1:1) ncpexossr
COOTBETCTBEHHO B TOUKH (Gy: o), (by:by), (¢1:cC5). .

1308, Haiitn npockrTusnoe npeoOpasOBaHUE TIPOCKTHBHOM
npsixtoii, kotopoe touky (1:0) nepesonnt B Touky (0: 1), rouky
(U:1)—8 Toury (1:0), ecan Touka (1:1) nuBapuanra npy s1oM
1npcobpasoBaninm.

1309#, Hatitu wnBapHauTune TOUKHM CJACAYIOUINX MPOCKTHAB-
HBIX npeoOpasopaHnil NPOEKTHUBHOH NPaMO:

Iy Lei=x;12x,, 2) Axi=2x1+ x5 3) Axi=x,— X,
Axi==4x1+ 3x; Axg=2x,; Axi=x;1 x,.

1310%, ITpn kakoM nHeoOXOINMOM M JOCTAaTOUHOM YCJAOBUH
Npoektusioe npcofpasoBanye NPOCKTUBHOR npaMoift

r ’ N
Axi=apXy+ a1pXs  AXg=ag X1+ ApaXy!

1) ne mMeer MNBapRAHTHBIX TOUEK (/IAITHUCCKOE Tpeolpa-
30Rale);

2) umeer jase HHBapuanTHme Touxy (rHnepGoaMUECKOE 1Ipe-
o6pasosanue);

3) MMeer TOJAbKO OAlly MIBApRANTIYIO TOUKY (mapabomiycckoe
lipcodpasosarine);

1) sIBaseTcs TOXAECTBENHbIM 1PCOBPA30BANHEH

rs

{*%
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1311%, 1) JlokasaTh, UTO 3MIUNTHYECKOE M MapabOIMuecKdy
NPOEKTUBHHE NPeo6PasoBaHus NPOEKTHBION NpPIMOY HE MEHSKH
€e OpuCHTalLHM. [

" 2) ITpn KakoM HeoGXOJMMOM M ZOCTarOMHOM YCNOBAM Tunchy
6011YeCKOe NpPOeKTUBHOE npeofpasoBanne IPOCKTUBHON MpsaMof
MEHSIET €¢ ODHEHTALWIo? 5

1312#%. YcT1anoBuTh THN NPOCKTHBHOTO npeolpasosaHns npdy

EKTHBHO/ NPAMOH B KawIOM W3 CJAELYIOUIEX CIydaes:

1) Ax;=2x;—3x, 2) Axi=—Tx,

Axi=3x,+ 8xy Axh=—Tx,,
3) Axi=0x14-4xy 4 Ax{=x11+ Xy
Axg==4x,+ dxy Axg==x4— X4;

5) Axi==x;4 2x,,
Axg=—Txy+ 5x,.

1313. HafiTu WMHBADMAHTHRIE TOUKH CJACAYIOUHX MPOCKTUBHY
HHX npeoGpazoBaHnil

1) Ax{==2x;—3xy 2) Ax{==5bx;} 4x,,

Axg=3x; -+ 8xy; Axg=4x;+ dxy;
3) ;\,x;:xl—‘—xg, 4) ;\,x{:xl—'— ng,
rxy==x,— X9 Axg==—Tx{ 1+ dx,

1314%, 1) Kako#t sng npumyT GOpMynsl
Ax|=ay,%1 4 Q12X
Axy= a51X1+ Q52 Xo,

onpesenaoilue TUnep0oIuYecKoe npeodpasoBanue MPOEKTHBHO
npaMoH, €cau ero WHBAPMAHTHBIE TOUKM TPHUHATH 33 Ga3uCHBIE
toukn A;=(1:0), Ay,=(0:1) npoexTuBHO# CnCTEMbl KOOD:
nnpar? !
2) Tlpu kaxoM Heo6XOAMMOM M HOCTaTOYHOM YCJ/OBUW pac-%
cMaTpuBaemMoe  runepbOJnMuUEecKoe  npeobpasoBaHMe  COXpaHaer!
OpHEHTAIHIO TPOEKTHBHOM HPAMOU? K
3) Kaxo# reoMeTprueckuit cMbica uMeer nmep6onnqecmé§
npeoGpa3oBaHNe, €CJAH NPOEKTHBHad npaMad mn‘epnpeTnpyeTc@
KaK COGCTBEHHH} NYYOK NPAMBIX HA adUHHOR NIOCKOCTH? )
1315%, 1) Kakoft BuL npuMyT dopmynn

Ax{=ayx;+ apx
Ay == 9101 -} Qgoity,
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oupCACAAIOIILIS napafo/nueckoe NPOEKTHBHOE NpeoBpazopanie
IpOEKTHBHOH NPSIMOH, €CW €ro MHBAPMANTHYIO TOUKY NPHHATH
32 OasucHylo Touky A;=(1:0) npoekTuBHOH CHCTEMB KOOP-
A0UAT?D

2) Kax uurepnpernpyerca 310 NpeoGpasoBaHne B cobcTBeH-
nedl Hyuxke HpaMplx addnHHOU nuaockocTu?

1316%, Kaxkoil Bun mpuMyT Qopmyast

Ax1== 130 -+ a12%s,
Axy== a9, + AgsXs,

onnej1ea0ne  napaboanyecKkoe NpOeKTAgHOE npeofpazoBaHne
NpOEKTHBHON TIPSMOH, CC/AM €r0 MIBAPMANTHYIO TOUKY NPHHATH
34 GasncHy1o Touky A, ==(1:0) npoekTnsioit cncreMsl KOOPANHAT,
a 3a eluHuWuHylo TOuKy FE npunars o6pa3 0asncHoi Toukn
A,==(0:1) npu stoM npcoGpazosanmin? '

1317%, Ilpn kakoM HeoOXOZMMOM M IOCTAaTOUNOM YC/OBUH
npocKTHBIloe npeofpazonanie MPOEKTHBIION NPAMOH, nepepoasdiiee
soukn (1:0), (0:1), (1:1) cooTBercrTRemio B 104KR (ay: Qs),
(hy: D), (c11¢9), COXpanseT opuenrtanuio 3ToH Npsavoil.

1318%, 1la npoexTuBHOH. NpAVOH 3azaHkl TPM NOHAPHO pas-
aiunsie Toukn A, B, C. Ilokasarh, Y10 nNpoeKkTuBnoe npeobpa-
adpaHne, nepesopswee Toukn A, B, C COOTBETCTBELIIO B TOUKH
B, C, A, aBJ4CTCA 3/VIHIITHUECKAM.

1319%, [okasarb, uto runepfoanyeckoe mnpeofpazoBaiue
NPOCKTHBHOW NpAMOM € MHBApHANTHMMH TOuKaMn Ay u A, co-
Xpanger OpHenTalno TMPOEKTHWBHOU mnpaMoll Toraa 11 TOJNBKO
1orga, Koraa aumrapmomnuueckoe ordomenue (A;A.FE') >0, roe
[ —-DpOV3BOJbHAA TOUKA NPOEKTHUBHOW nNPAMOH, OTIMUNAR OT
10Mek Ay U Ay, @ E'—ee ofpa3 npu 3T0M runepGoauuecKom
npcoGpasopania. :

1320%, Tlycts A; — uHBapuadTHad TOYKA NPOEKTUBHMOrO mpe-
00pazoBanng NPOEKTUBHON mpaMoH, Ay — NpOM3BOJbHAS TOUKA
210l npamo#, As--o0Gpa3 Touku Ay a A7 —oOpaz TOukn Aj
HPH paccMarpHBaeMOM NPOeKiuBHOM Npeobpasonannn. [LOKasars,
0 npeobpasoBadne OyneT napaGoauyecKuM TOTAd U TOMBLKO
10018, KOrga TOukd A; u Aj TapMOHMYeCKd pasnendwT Hapy
iouek A, As:

1321%, TlpoekruBuoe npeoGpasoBaHue 5T HA3HIBACTCH UMKl
UCCKHM, eC/H CYUIECTBYET HAaTypasbHOe uncao 72, 113 KOTOporo jt*
CCTe TOXKZECTREHHOE npeobpasosanve. HanMedbuiee narypasbHoe
'HIC/I0 51, ynoBAETBOpAIOUIEE  ITOMY  YCJAOBHIO,  HA3hIBACTCH
Hepnogom npeoGpagosanmnst. Ilyers A, B, C, D -—rapmoui-
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yeckas uersepra Touex. JlokazaTh, 4TO NPOEKTHBLOE npeo6pa30xi
panne, npR koropoy Touku A, B, C uepexolsr COOTBETCTBEHH
8 vouku B, C, D, sBASETCA IMKANUECKUN, H HAATH [IEPHOML STOLD,
1peodpaszosanus.

1322%, CkoabKO cyinectByeT HapaGOaMuecKiX npoemnmmxi
Hpe06pa303amm HPOCKTHBHOH TPAMOH, HPH KOTOPHIX TOYKA Ai

+ B nepexoasnr B toukn A’ u B'? :

1323%, Jlokasate, UTO CYMICCTBYET U HPHTOM TOALKO OO
napaGo/nyeckoe 1IPOEKTHRHOE IPe0OPa3OBaKME IPOEKTUBIOH I1pa-~:
MOH € 3ajaiinOd MHBapuaHTHOH TOukOH A, npu KOTOPOM nadnas;
Touka M nepexoaut B paHnyio touxky M’. :

o

3. Hugoawoyuu Ha npoexmuBroll apamol

1324%, Kako#t Bu1 nmeoT GOPMYAb NPOEKTHBHOTO npeos-
pasosanus A:
Ax{ == a0, 4 a2,
Axg=ag1X1 + Aaa Xy

NPOCKTUBHOR NpPAMOHN, eclv 3TO npeoOpa3oBaHne SBJASETCA MHBO-
JIONUOHNBIM, T. €. ecad A%==[, rae E — rOomaecTecHloe npeod-
pasosannue.

1325%, ITpn xakom HEOOX0ZUMOM M [OCTATOYHOM YCIOBHH
WIBOJAIOIKOINIOE NpeoOpasoBaHie NMPOCKTHBHOH HPAMOM

’ - r
Axi=ay )y - agaxy, Ay == Gp1.X; + Q92X

1) mmeeT ABe miBapuanrHble TOUKH (ramepOoanueckas HHBO-
Jouns);

2) de uMeer WiIBapMaNTHLIX TOUEK (SAMHITHYECKas nHBomomm);

3) uMeeT OIHY MIBAPUAHTUYIO TOUKY?

1326%, [okasarb, 4TO SAAMNTHUECKAS HHBOIOLAS covpalmer
OpHUCITALNIO NPOEKTHBHOW Npamoil, a runcp6o.auuecKas HNBOMIO-
LA MENHeT OPMENTAlMIO TPOSKTUBHON TIPAMOH Ha 1IPOTHUBONO-
JOXKIYIO. _

1327%, Jlokasarp, UTO BCAKOC neproguueckoe runepbomanue-
cKoe Hpeodpas’oBanuc UPOCKTUBHOH TPAMOH fABISETCA WHBOJIO-
uHelt (nnaue: umeer nepnoa 2).

1328%, 1) Kak saumuiercs runepoauueckas ulBoOIOLAA
MPOCKTHBHOYU NPAMOMH, €C/il UHBAPHANTHBIE TOUKKH S3TOH HITBOJTEOITAH
UpHISITE 332 0a3nCHLIC TOUKH HPOCKTUBNON CHCTEMB KOOPIMHAT?

2) Kaxos Gyamer o0pas eauupuwiod touku E=-(l:1) upu
5TOH WHBOMIOLHN?
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1329%, Kak sduvmercs B apguHubX Koopuunarax runep6o-
SauecKast HIBOMOLIS MHOKECTBA COOCTREINIBIX TOUEK NPOCK IHBHO-
appuitiof HPsMOH, 1A KOTOPOH HHBAPHAITHBIMA TOUKAMY ABJS-
WTCH HAYaT0 KOoopamiar # HecoOCTBenHas TOuKa?

1330%#, KaxoBs reomerpuueckuit cMuica runepOosuueckoil unso-
MOHUE B CAYYAE, ecau NPOCKTHRHAS NPsvasi WHIEphpeTupyerca
Kuk HY"OK Hpavbix agduunolt uaockoctu?

1331%, 1) Kax sanmwercd 8 adpuHHbX KOOpAHHATAX HHBO-
MOLONIToE NPeobpazoBaHUE MIIOKEC TBA BCCX COOCTBEHHBIX TOUEK
NPOCKTHBHO-aQ(UHION NPAMON, NEPEBO/IIICE HAYAA0 KOOPANIAT 0
aPriiON cucTeMnl KOOPRHHAT B HECOOCTBCHIYIO TOUKY OO 3TOH
adprinnol pavon? :

2y Ilpyn kakom HEOOXOAHMOM ¥ AOCTATOMIOM YCJHOBHH 37Ta
nigoonus 6yaer 9AANITUICCKOR?

3y Ilpu kakom neoOX0AMMOM W NOCTATOUHOM YCJOBAA 3T
nnsoaioltns Oyzer runepOodanieckoi? lafitu B 310M cayuae ec
HHBIPHANTIIE TOUYKHU.

1332*, [lokasarb, uTo:

1) Kakosw Ob nn Owau mnape 10 uek Ay, Ay, u A}, A;
NPOCKIMBION 1IPSMOH, CYHICCTBYETr HIIBOJIOUMY, HCPEeBOAALLas
Tonku Ay, A, coorsercrBenno g Toukn Aj, Aj

2) ecan, kpoume Toro, A, zA Al wau Ay £ AL, TO Takas
INBO/IOIUS CAMHCTBCHHASE

3) ecam napw Ttouck Ay, Ay, w A[, A} pasmemsmor Ipyr
Apyra, TO WIBOJIOUMS TuHEPOOMUeCKas; CCln maph Touek A;, A,
u Af, A} ne pasieadior ApYr APYra, 1O HNBOJAIOINS SMINNTHYECK AT,

4) tlaiira  ¢opMyab  HHBOJARUKOHHOFO  npeobpazoranns,
nepesodsalero toukn Ay;=(1:0) u A;=(0:1) B Toukn Aj=
=z (ay:ag) m Aj=(by:by) B cayuae, ccamu ay 7= 0 (Al 5= Ay) nan
by =£:0 (A7 24 Ay

1333%, llafttn BCce uHBO/MIOUHONHEIE TpeoOpasoBaHus TNPOEK-
TiBnoK npsvolt, Kotophie Touky (1:0) nepesoast 8 Touky (0: 1),
Kakue us srux wnsomoudil OyAyT SAAulITUIECKAMH UM KaKHde
FE1eploAUUCCKUMU P

1334%, Ha npoexrusioil npsvioil / samauna rusrepGoauuecyas
HHBOMIOWA  ABYMS Tapami COOTBETCIBYomuX Touex A, A’ 1
B, B'. jlokasars, uto (AA’BB’')>0.

1335%, Ha npoexkTunnod npszoil [ 3afaHa 3Jaumrudeckas
HHROMOIMA OBYMS Uapavm coorpercrsyounx touek A, A’
w [, B'. Jokazarb, uro (AA'BB") < 0.

1336%, Jlokasarp, uT0 npoexiusHoe jipeobpazoBaHne HPoex-
Tdeiolt  npsawod, npn kotopoM Touku A, B, C nepexonst
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B Toukn A’, B, C', Oyner WHBOMOURONHBIM TOTIAa W TOMb
TOMa, KOrjia

(ABCC’)=(B'A’CC’). o

1337*%. [loxasarb, ur0 ecin A m B — nHBapHAHTHHIE TOYKHE
runepGoTnYecKoll WHBOMOLMY, TO COOTBETCTBYIOILME ADPYr ADPYIrH
Touku M u M’ rapmonmueckn paspensioT mapy Touek A,
O6paTtHo: ecnn HAa nNpOGKTMBHOH upAMO# 3aduxcupoBath 184G
NPOMUSBOJbHEIE TOUKH A, B H CUATATh COOTBETCTBYIOLLUMH ADYH
apyry rouku M u M’, rapmounnuecku pasienswouine napy A, Bj
TO T3KOe COOTBETCIBHE ABACTCH FuflepOOgAYecKOl NHBOMOLIHCHE
¢ UHBApMaHrHLIMU Toukampn A n B. E

1338%, Ilycrp npamast /, He 0POXOAsAwWLAs dyepes BEpLIUHYY
NOMHOTO uermpexyroabinka PQRS, unepecekaer ero npoTHBOY
nonoxueie cropousl PQ u RS 8 roukax A u A’, npoTusonod
noxubie cropoust PR n QS 8 Toukax B u B’ ¥ upoTusono-
goxusie cropoutt PS w RQ B toukax C u C'. Jlokasarb, 4T
npoekrusioe npeobpasosaHne NPIMOH [/, npm KOTOPOM TOUKHY
A, B, C nepexoasr 8 toukn A’, B, C', sBasiorca unsomollkely

1339%, Ilycre upsvag / apagercs cOGCTBEHHOH NPAMOH 11PO
€KTUBHO-¢BIMAOBOYR miockocTn; A u B — coGCTBEHHHNE TOUKHY
Jexamiue Ha npamolt /. Joxasars, 410 runepbonuyecknit nyucks
OKPYKHOCTEH ¢ npeiedbibluy TOUKaMd A u B ycranaBausaeT
Ha upsilofi / rEiep6oMUUECKY0 AIBOMIOIAD, COOTBETCTBYIOMWHY
TOUKaM# KoTopod sasamorca Toukd M u M’ unepeceuenus oxpy
HOCT# paccMarpuBaeMoro nyuka ¢ upawoilt /. Jlokaszarb, 4ToO
¥ B — nHpapuaHtiible TOYUKA TP 5TOH MHBOMIOUHU.

1340%, Iycre npamada [/ sasadercd COOCTBEHHOH NPAMO
NPOEK UBHO-EBK/IMA0BOH  ma0CkoCTH; A n B — co6CTBeNNbIEY
TOUKH, CAMMETPHYHBIE OTHOCHIEIbHO HPsIMON L. IIOKaaarb ‘{TO
/VIINTAYECKUR TIyuoK OKpyxilocre#t ¢ Ga3suCHBIMH TOUKAMM A
n B ycramasanBaeT Ha TPsIMOH / 3ATUNTHYECKYIO [/]HBOJHOHH‘Q,%
COOTBETCTBYOWUMA TOUKAMHE KOTOPOH HBASIOTCA TOYKM Iepece-
Yerus OKPYXKHOCTH, NPOXOIsilel veped touxu A u B, ¢ upsyoit l.‘

1341%, Ilycre upasmas ¢ sapasercd COGCTBEHHOH npmxot/i‘
NPOECKTHBHO-EBKIUAOBON NIOCKOCTH. Tloxazats, uro ecru A, A’}
u 3, B'—CcOOTBETCIBYWIUAE LPYr APYIy TOUKA TIPH HJIAITHE
YeCKOW MHBOMIOLMM Ha IPAMOU /, TO OKPYXHOCTM C AnameT-
pavu AA’ m BB’ uepecexaworcs B Toukax P u P’; npamaa PP"
nepecekaer npaMyw [ B Touke O, nemamet/i Mewny COOTBET-:

CTBYIOWAMA ApYT APYry Toukamin M u M’, u LOM |- OM’:
== const.
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1342%, CoGcrBennan nupsiMas [ JEXUT HA NPOEKTHBHO-€BK/IH-
20BOH  ILIOCKOCTH, [Mycts T —ranepGonuueckasn uHBOMWOUAS Ha
upaxoit L Jlokasars, uto ecau A, A’ w B, B’ —napu coorser-
craywunX ApyT Apyry Touex npn unsosounu I, a O — rouka
nepeceteHns ¢ npaMol ! pagukanbHol Oocu A oKpyXHocreh
¢ amamerpamn AA” w BB', 10 Toukm M u M’, coorser-
(“;‘B}'KJUII/IG Apyr [pyry IHpd uuBO.JIOLAW, JexaT no Oﬂlly CT_O-
roHy OT OpsSIMOR A u %m|-§OM’i=const. Iokasatb, uTO
uNBapAATHHE TOUKA TPH uHBoauuMA I gBAAOTCR TOUKAMH
nepeceyenns npaMoit [ ¢ OKPYXHOCTBIO, LEHTPOM ~ KOTOPOH
gpiserca touka O, a paguyc paseH 1/| OMHOM’ |

1343*, JlokasaTh, UTO €CAH WHTEPHPETUPOBATh NPOEKTUBHYIO
UPYGMYIO KaK COOCTBEHIBIH NyUYOK npsaMbix adhuHHOH  110CKOCTH
¢ nenrpom O, TO 31IUNTHYECKAs MHBOMIOLUS OYLET HIIBOJIOUMEY
CONDSOKCHHBIX  IWaMeTPOB Hexoroporo siaannca ¢ uenrpom O,
a runcpbonnueckas uHBOMOUAA OyjneT WMHBOMIOLMEH counpsxcH-
HHIX AMamerpos Hekoropo# runepGonbt ¢ uexrpom O. Jloxa-
33Th, 4YTO acAMNTOTH rpmepOoabt OyAyT HUBAPUAHTIIBIMA <TOU-
KaMH» TIpH PaccMaTpuBaeMo# runepGOJHYCCKON UHBOMOLAN. -

1344%*, llpoexruBHas npaMas HHTEPNpETUPYeTCa Kak co6-
CroeHHblfl  TyuoK npaMulX adpuHHOM [JIOCKOCTR € HEHTPOM
» Hayane adduHHON cucTeMbl KoophuHaT. Jlano MHBOMOLUOHHOE
npeobpasonaHie

AX|== Q3301 -+ @125, AXG== G511 -} Qg0 %o
CoctaButh ypanneHue ceMeifiCcTBa JAuHRU BTOpPOrO NOPAIKE, AMS
KOTOpHX gaHHOe mpeobpasosaHue sBASETCA WIBOJIOLNEH Conps-
KEHHHX AHaMeTpOB.

1345%*, Jloxa3atbh, YTO BCHKOE NpOEKTUBIOC Npeobpasosanne
NPOCKTHBHOY NpAMOH  MOXHO mnpeacraBuTh Kak HPOW3BEACHHE
ABYX WHBOMOLUH.

§ 2. IIpoekTUBHAA WIOCKOCTD
Anerkcaunpos, ra1. XXI, § 1-5; § 8, nn. 5, 6.

Mopgenos, . XV, § 191193, 202.
Mocruukos, ra 9, § 1, nn. 1, 2, 4—6; onomuenue.

1. TlpoermusHeie KOOpOUHAMbL HQ HPOCKMUBHOU HAOCKOCHMU

1346*, Ha npoextuBHo-appuHHOHA nockocTn BBeAcHa addui-
Has cacrema xoopavHaT OXy U NpPoeKTUBHAS CUCTEMa KOOPR-
ar A;A,A3E, B xoTopoil Toukamu A;, A, Az ABIAOICH COOT-
BCTCTBeHHo HecoBcrpeHHas 1ouka ocn Ox, 1ecoGCTBEHHasl TOUKA
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oct Oy n navano O addmnuo#t cuctemn Koopaunatr Oxy. Egus
Hutag  Touka FE  POEKTHBHOH cHCTeMbl KOoopaunar connanaerg
¢ eannnunoft rouxkoit [ addunnoit cacteMM KoopawHaT Oxy
Hycrs Xyt xy:005 — npoektupnbie  (OAHOPONBIE)  KOOPANHATHELY
a x, ¥— abduuupe ROOpANHATH COOCTBEHHOH TOUKH M B yKa-;
sannyX cucremMax. HailTn spipawenus X vy uepes Xy, xy Xj.

1347, Croponasn A,A;, AgA;, AyA, 6aszucnoro Tpeyronp.:
HMKA TPOEKTHBION CHCTEMLI KOOpPAHMHAT HA TNIPOEKTHBHO-afbHi-
HOR 1IMTOCKOCTH  SBASIOTCA  TPAMHC, 3aAaHHbIe  OTHOCHTCABHO
apduniol cucreMb KOODAHIAT YPAaBHCHASMHA Voo

x—4=0, p—3=0, 3x44y—12==0.

Ennmnioft roukoit F npoeKnmnoﬁ cncrempt xoopanuar A, A, AzE
ABANCTEH TOuKa E= .

1) npoexkTHBHbIC Koopmmarbl toukn M, adpurnsie Koopau-
Hatel xortopoi 1, 1

2) adxpnnume KOOPAUNATH TOuKH N, npoekrusHble |<00p1m-
HaThl KOTOpoil 4:3:—6; ;

3) HPOCKTHBHLIC KOOPAMNATH Hecobcrsentolt Toukn R ocn Ox;”

4) oanopomunie KOOpJIHHElrbI TOUKR P, TnpoexTusHHE KOOp-‘
IRHATH KOTOpO# 5:5: »

1348. Kakan oco()enuoCTb B PACUOJOXKEHRH MBYX NPAMBIX *
COOTBETCTBYCT TOMY dakry, 41O aBa KO3dnunenta ypashe-.
HUA OAHOH TIPSMOH NPONOPLHOHANBHB COOTBETCTBYIOUIUM Koaq)
duiviciTaM ypasieHus LPYro#t npavou?

1349*, llpu xaxom yca0BuHU IBE npaMble

11Xy 4 tig Xy -} ti3x3 =0,
V3Xy | VpXp - V33 =0

1) nepecesaorcs; 2) cosnagaior; 3) npeanonaras, UTO AaHHBE
MPAMBC  NEPeCCKAIOTCs, HAWTA KOOpAMHaTH TOYKH MX Hepece-
yeru.

1350. 1llafitTn  KOOpAMHATH TOYKH NECPECEueHds LPAMOH
Txy—2x,+4x3=0 ¢ uopswodl, upoxonsmes Y4epc3 TOUKH
=(3:1:5) n B=(—2:0:7). ’

1351, 3auncath napaverpuueckie ypasueHus HpaMo#, npo-
xonmuelh uepe3d 1B€ TOUKM A=(a;:a5:a3) 0 B=(by:b,:b,).

1352. Jlamn pse roukn A==(3:0:—1) u B=(—1:3:0
CBOMMH OIHOPOJIHBIMUM KOOPAHILATAMM.

1) Manucarb ypabHenue npsaMol, npoXomsiuc#i uepes oTH
ABE TOUKHU.
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2) HanucaTh mapameTpuueckne ypasheHus 5TOH NpHMOH.

3) Hality snaueHus napamMeTpos, COOTBErCTBYIOIMK Hecober-
geniofl TOUKe 3TOH UPAMOH, B KoOopamuatrs 3TOH HecoOCTBEHIION
10ul.

1353. Ha npoexkTHBHOH nNJAOCKOCYH BBEIEHH [IBE CHCTEMBI
xoopaunar AjA, AL w A{AJAL’. 3naa xoopannarsl 6asuciniX
10UCK

. . ’ . . ’ . .
Al==(a117 @911 A3y), Ai=1(12 @22 Q32), Ay=(ay3: ap3: a33)
nooenunot 1oy E' = (by:by:bg) TUPOCKTUBHOH CHCTEMbI
AAJALL" ovHocutemsio cucteMbl AyA,AgE, nadita:

1) 1poekTuBibie KOOPAMHATHL X7:X,:X3 TOUKH B CHCTCME
A{AJALE’, 3Han ce KOOpIHHATHL Xy:X,:Xg B cucteve A A,ALE;

2) 1pOEKTHBHME KOODAMHATHL Xy:.X3:X3 TOUKH B CHCTeme
A1AAE, 3nas ee koopauitaTH X|:X5:xy B cucrene AJAJAGE’.

1354, OTHOCUTEABHO TPOEKTHBIOH  cHCTeMBl KOoopauuar
A1 A,AE Ha npoexTuBHOH TIOCKOCTH gannl KOOpaunarh Gasuc-
X TOYCK

T=(4:1:1), Aj=(4:4:1), Aj=(0:4:1)
" KOOpAMHATH emunmunolt Toukn E'=<(2:1:1) nosod mpoek-
1HBHOA cncreMun Koopaunar. Haita BelpaxeHns xoopaniar upo-
H3BOJILHOY TOUKH (xltxg:x;,) B MepBO#i cucreMe uepes Koop-
ALNAThl X7:X3:Xg TOR e TOUKH BO BTOPOH cucreve.

13565. OTHOCHTENILHO  TNPOEKTHBIOH CUCTCMBI  KOODAWHAT
AA,AE samaum ypasneuns cropon AjAj AjAL AjAL 6asuc-
noro rpeyroabinka ArAjA; i Koopannarn exnnuunoi rousd E’

ayxy by Xy 41 x3=0 (A3A5),

’ r
a2x1+b2x2+C2x3:O (A3AI)1
agx,tb3xy+ cgxg=0 (AAY),

E'= (e :ey:€3).
Buipasars koopammathi X]:X}:X; NPOU3BOMLHON TOUKM NPOEK-
1msnod maockocty B cucreme AjAj;A3E’ uepes ec xoOpamHaTh
~V1:X2:.X'3 B CucreMme A]_AQA;}E.

1356%. IHa upoexTuBno-ad@uniol NA0CKOCTH BBeseHa Npo-
EXINBHAS CHCTEMA KOoOpam:#ar: 3a cropoimt Agds Azdy, A1l
Gusyicnoro TpeyronbHuka A;A; A IpANSTH COBCTBeHUBlE NpAMblE

Agx +- By y + C3==0,

4 33 CAMHUYHYIO TOMKY NpuHara cobcrbeutas Touka L= (xq ¥¢)-
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1) KakoBul Gynyr UpOeKTHBHbiE KGODAMHATH Yy:)z:YVs COGE
cTeeHnol Touku M= (x, y)? 3
2) Hailtm npoexTHBHEIE KOOPAHHATHE Y :Yp!Vs HeCOOCH
BEHHO# TOUKH, OANOPOJHbBIE KOODRHHATH KOTOPOH Xy:.X,:{#
3) Hanucars ypasnenne HecOOGCTBeBHOH UPSMOH B npoexs
THBHLIX KOOpAMHATAX.
1367. Ha npoektnsHO-adypUIIHOR  IIOCKOCTY CTOPOHaMyH
A1Ay, AyAg AgA; 6a3UCHOTO TPEYrOJbHNKE MPOCKTUBHON CHCTEMH
Koopaunar cayxar COOTBETCTBEHHO ipAMas y=2, ocp O
u ocb Ox, a epanaunoi Toukof —Touka E=(1, 1). Ham
B 3TOH cuCTeMe UeHTp lyuKa NpsvbiX, DapaateabHbix ocn Oy
1358. Bepwunn  6asucHOr0  TPeyroabHMHKa H  EAMHUUHE]
TOYKA NPOCKTUBHOM CHCTEMBI KOOPIMHAT Ha MPOEKTHRHO-AduRE
HOH IVIOCKOCTW UMCIOT cAepyiouine adpuHHBIE KOODAHHATHIE

A=, 1), Ag=(—1, 1),  Ag=(0, 0), E=(0, é-)

Haittu B 3TOH Cucreme KOOpmMHAT ypasHenns ocei KOOle[/Hla ‘":
M ypabHeHne HecoOCTBEHHOW npsMoil. :

1359, Ha npoexrusHO-apGHHHOU NIOCKOCTH OTHOCHTE/NLHOR
adAuHON CHCTeMbl KOODAMHAT AaHBl yerbipe Toykm: Ay ==(1, 2)3
Apg==(—1, 2), A;=1(2, 3), E=(—3, 4). Hattrn npoextusubidy
KoopanHatel  Toukn (— 2, 0) OTHOCHTEJbHO NPOEKTUBHO
cacreMs Koopaunat A A,AE. 9

1360*. Haiitu ycaosue, Heo6xomuwoe u pocraTounoe mag{
TOTO, UTOOH:

1) 1pu TouRm (Udp:Xy:Xg), (V1:VaiVa) (211257 25) Aewain
Ha OmIOH upsMOi;, 2) TPH IpAMBIE Uy Uy :dgl, |Uyivy: vl
[wy:w,: ws] npoxonmmy Yepe3 OnHY TOUuKy. o

1361. 1) CocrasuTh ypaBHEHME UYuKa LIPSMBIX, ueHrpOM\
KOTOPOTO ABAACTCA BepuHa Ay==(1:0:0) GasucHoro Tpeyromb-;

rff

Huka A1A,A; 5
2) HaiiT TOUKy nepeceuyenns MPOUSBOILHOR TpAMOH 5TOTO
nyuka ¢ Gasucuoyt upasmoi A,A,. E

1362%, Ha croponax A;A; AsA;, AjA, 6asucHoro Tpeyronbe:
uuka AyAyA; B3aThl Touku My;=(0:x,: x3), My==(x;:0: xa),,;g
Ms_-(xl X5:0). okasate, uro npampie A;M;, A,M,, AsMs i
nepecekaoTcs B TouKe M== (X115 x3).

1363. OrHOCHTENMBHO  HPOEKTHBHOH  CUCTEMEI Koopzmﬂar
A1AsAE nmava touxa M==(Xq:X,:x5).

Hatitu Ttoukn My, My, My mnepecevenns npaveix AyM, A2M
AsM co cropoHamu 6a3UCHOrO TPEYroabHmKa A;A,As.

oo

%,

K‘:M.ﬁs_ .
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1364. Kaxo#t Bug muMeer ypasHeHue UPAMOH, npoxoasuieh
llpp e3 onny u3 Oasucubix Todek A;==(1:0:0), A;=(0:1:0),

=(0:0:1)?

1365 Haitn Touku nepeceuenus npaMoRt uyxq -+ uyt, -
d-1:3%65=0 €0 cropoHamn Aj;A; AyA; AgA; GasucHoro Tpe-
)10 wHitka A Az A,

1356, Omocmenbno NPOEKTUBHOR CHCTEMBl  KOOPAUHAET
A A3AsE pana touxa M= (xy:Xa:x5). Ilycts Ez u My — rouKn
pepeceuenud npsMbX AgE u AgM ¢ upsmo#t A, A, Hatitu npo-
€K 1NBIBIE KOODIUHATEL TOUKU M3 Ha npavoil A;A, B chcreme
woopaAuHar AyAxEs.

1367. llycry L4, E,, E3— COOTBETCTBEHHO TOUKH nepeceye-
wig npasbix A E, AE, A,E co cropoHavu AgAj AzA;, A4,
G:3uCHOTO  Tpeyroabhuka Ay;A,A; NPOEKTHBHOH CHCTEMBI KOOD-
annat AyApAgE. Haittn xoopaunatel mpsambix: 1) A E, A.F,
113[5: 2) EIE2) E2E3, EsEl.

1368%. IlpoexrtHpnas CHCTCMA KOODAWHAT HA NPOEKTHBHOM
NICCKOCTY  8afana OasucubiMu NpaMBIMEH @, ==[1:0:0], a, =
=10:1:0), ag==[0:0:1) n eanunuuolt upsamon e==[1:1:1].

1) Hatru xoopaunate TOuek Fy, Fy, g nepeceueHus epu-
HRUIOH TPAMOR € ¢ OasuCHbIMU NPSIMBIMU Gy, Qg dg.

2) Haitu xoopnuuarsl npaMmblx Ay, AF, AgFs rtae A,
A, Az — sepuninn GasHCHOrO TPEYTOMbHUKA.

1369%, JlokasaTb, YTO eCI¥ Ha TPOEKTHBHO-EBKJIUAOBOH
MIOCKOCTH BBEJEHA NpPOEeKTUBHAs cucreMa KoopauHat A,A,AzE,
ri1e sce Touku Ay, A, As, E cobcreeuHble, 10:

1) NMpOCKTHBHLIE KOOPAMHATBl X1:X,: Xz COOCTBEHHOH TOYKH
Al nponopuuonabHel OTHOLIEHUAM PACcCTOAHRE dy, do, d3 OT TOUKM
A 10 cropon AgAs AsA, AjA, 6a3UCHOTO TPEYIOJbHHKA K pac-
CIOMINAM €y, €, €3 OT CAMHMUHOM Touxkyw £ 10 Tex e CTOpOH:

N T N Y
(YpiinHedHBe KOODAUHATHL TOYKU);

2) npPOEKTHBHLIE KOODAMHATH dy:Uy’ iz COGCTBEHHOH nps-
MOH i npONOPHHOHANBHBL OTHOWEHUAM paccrosuufl Op, O, O
0T pepwud A,, A, A, 6a3ucHOrO TPEyrolbHUKa 10 TPAMOH 2
K DacCTOHHAM &), €, & OT TeX e BepWUH [0 enuHRuaoH
Hpavot e==[1:1:1})

82 At W

by
E=— ;\,u - = ——
xul & ) 2 €, y 3 P

(rpunmnetinbie KOOPAMHATH NPAMOH).
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1370%. Ila npoCKTHBIIO-€BKANAOBOH TWIOCKOCTH TPEYroMbim
ABC ¢ sepmunavs s cOGCTBCMINX TOUKAX NMPUNAT 33 033UCHB
TPCYFOABIMK  HPOCKTHBION CHCTCMBE KOopAnHat. 3a eIHHnuH
TOUKY upniuMaercst 1enrp E  OKPYxHOCTH, BHHCAHHOH B Tped
yroaeHuk ABC. MHalirn tprampiednnie xooppuHaTw: 1) Touk
nepecevenus  mexnan rpeyronviuka ABC; 2) uentpa OKpyx
nocru. omucannod Bokpyr TpeyrodbHuka ABC; 3) Touxu nepe’,
ccuentist suicor rpeyroaninka ABC. ~

1371%, Tlanucarn ypaBlcHue pecOOCTBEHNON  HPAMOH npos
EKTHRIIO-eBKIHIOBON MAOCKOCTY, MPUIAMAS 33 BEPIUMIK 6a3nc#
noro Tpeyrodpiuka ABC coGerTBemnie TOUKR, a 338 eAMHAUNYI
TOMKY:

1) rouxy nepeceuenust Meanan tpeyroantnka ABC;

2) nentp OKpyWHOCTH, BHncamioil B Tpeyroawnnk ABC;

3) uenrp OKpyKHOCTH, OMUCANHON BOKPYr Tpeyrolniuka ABC

4) rouky nepeceuenns BHCOT Tpeyroabiika ABC. :

1372%, 11a npoexrusilof MIOCKOCTH 3ananbl ABa TpCYFOHb-"
naka  AyAAy n B1B.033, pacuoNOKCHHBIE TaK, Y4TO TPSMbIE
Ay By, ABy, AgBs npoxoast uepes oaHy TOMKY W npsimbie A Bxf
AsBa, Agf3; rtakme npoxoaar uepe3 oany touxy. [lokasars, uTo,
roriaa  npassie AP,  AyB;  AB; mpoxousr uepes onw_
TOUKY. K
1373%, Jla upoCKTHBHOH MAOCKOCTH AAHK ABA lpeyroanuKaé
A1ALAy v ByByBs. Ilokasare, uro:

1) ecan npammie A By, AsB, AzBs; npoxomsrt ucpes onuﬁ
TOUKY, TO TOuKM Hepccedernn nap npasbix A4, 0 BB, AgA&
u ByB,, A3A; u BB, jsexar na ogHON NpsMot;

2) ecad Toukm mepeceuendst pap npambix Aj;A, u BlBg,
AyAy n BeBy, AA; m Byl nexar wa onnoil mpsiMol, ro npss
uvie Ay By, AyBs, AgBs npoxoasr uepes oaHy TOUKY (1eope'vla<
Hesapra). :

1374%, Jlpa tpeyromnuka A;AsAs u ByB,B3 newxamne Ha
IPOEKTHRHOR  IJIOCKOCTH, HAa3bIBAIOTCS  TOMOJOFHUHLIMK, eCHH
upsmuie  AyBy, A3y, Agl3y npoxonst uepes omgily TOuKy, 11a3ble
BACMYIO HEHTPOM roMoJsiorun. B sToMm caywae Toukn nepeceuenus)
uap npsmsix AyAg.n BBy, AyA; w ByBa, AgA; n B3B, nemzﬁ
112 oanoH npaMoi (CM. NpeabitylUlyio 3aaavy), HashBacMol och
rOMOJIOT Y.

Ilokagarb, 4TO €CAM TP TPEYTOJIbHUKA NONAPHO TOMONOTUUHELY
I MMEIOT OiUif M TOT e IHCHTD TOMOJOTHM, TO OCH TOMOJOruH!
TPexX map 3TUX TPEyroJbHUKOB TPOXOAAT 4epe3 OZHY TOUKY.  }

ot ¥t F
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1375%. 1) Ha npoextupnoli n1ockocTn gaum Ase pasjuuibe
npsube @ b. Ha npsmo#t a saster Touku 1, 3, 5; Ha npaso# b
pastibl TOUKH 2, 4, 6. Jloxazarn, uTO TOYKN MepeceueHnd Ipsi-
wmx 12 n 45, 23 u 56, 34 n 61 ncwar na oauoi npsvoi,

2) lla npoekrtupHOH nacckoCrd jpannl ase Toukn A u /3.
Yepes Touky A uposemenn tpu upsweie I, 3, 5; uepes rouky £
nposeIeHsl TPH  TMpaMbIE 2, 4, 6. Ilokasarp, uTO HpPAMKE, HPO-
xoasie vepes touku 12 m 45, 23 u 56, 34 u 61, upoxoasr
yepes 0aHYy Touky (reopema [lanma).

2. Aneapmonuvecroe omuouienne. Iapsontuanm
1376%*. HaiiTu anrapmMoumueckoe ovHOIneHHe:
1) (ABCD) vuermpex TOUCK HPOEKTUBIIOW MAOCKOCTH, Jewa-
HNHX Ha OAHOH NPAMOI:
A=(xy: X5 x3),
B=(y1:¥2'¥3),
C=((ax1 4 Byy) : (x4 Py2) : (xy -+ Big))
D= ((hxy+ 1) : (Mg t- mye) - (AXs 4 Wyy));
2) (abed) ueTmpex TNPAMHEIX TPOEKTHBHOR MIOCKOCTH, [(PO-
XOIUIMX 4epe3 Oy TOUKYy:
a=/uy:1y:ug},
b=[v,:vy: 05}
¢ = {(outy + Brvy) : (cuaty 4 Pg) : (otzs -+ Pog)l,
d==|(Aa; + pv;) : (Mg 4 pwg) : (Mg - pvg)|.
1377. Ha npoextvBuOH NJAOCKOCTH 3aianhl TP TOUKRH, JCwua-
niMe na OgHOH NpsIMOH,
A=(ay:a,:ay),
B ==(by:by:bj),
C = ((oray + Bb1) : (ta5 +- Bby) : (cras - Bbg)).
Hafitin xoopaunartet Toukw [, ncxkamed na upsmoi AD, suas,
410 anrapvonnueckoe ornoucine (ABCD) pasHo A
1378. Ha upoexTUBHOU NJOCKOCTH 3aaaibl UeThipe TOUKH
A=a(1:1:2), B=(3:—1:2), C=(11:—1:10), D=(3:4:10).

flm{asarb, UTO 3TH TOUKM JIEWaT Ha OIHOH npamol, n Haltu
allrapyonmueckoe orunouenne (ABCD).
1379. Ila npoCKTUBHOH ITOCKOCTH 3amalisi 4eTHipC HpsMble

a==[0:1:—1), b=[1:2:—1|, ¢==[1:1:0], d==[4:9:—-5]
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IloKka3aTh, 4TO OHH NPOXOAAT YEPE3 OAIY TOUKY, U HaHTH aHT il
MOHHYecKoe oTHoueHue (abed). ~ k-

1380. Ha npoexTnpnofi MAOCKOCTH 3afalbi TPH TOUYKH A
=(1:2:3), B=(—3:2:4), C=(—2:4:7). [orasats, uij

HuueckH conpsikennylo ¢ Toukod C  oTHOCHTENBHO mNap
Touek A, B.

1381*, OtHOCHTCABHO npoemmmofa CUCTEMBI Koopﬁma 3
A1A,ALE sanana touka M= (X}:x{:x3), HE Jexawas Hu
onHo# 13 mpaMex Agd; u Azd,. Cocrasathb ypasueHue HpﬂM
AgM w ypasHenue npaMoff /, FaDMOHHYECKH COMPMXEHHOH C SToMY
MpAMOH OTHOCHTEABHO maphi MpIMbXx AgAy, Agd,.

1382*, Ha naockoCTH BBEAEHAa MPOEKTMBHAY CHUCTEMA KOO
aunar Ay ARAsE. Tlyctb M =(x1:xe: X5) — TOUKA HAOCKOCT
He JeXawas HY Ha OJHOH U3 CTOPOH 0a3uCHOrO TPEYTONbHAKES
OGo3naunm uepe3 Ez u Mz Touxks: mHepeceucHus Npambix AzE
AsM ¢ npawoii A;A,. Haditn  aurapmonnyeckoc OTHOwICHAS
(A1A2E5Ms)-

1383%, [la npoeKkTHBHOH NJIOCKOCTH BBEJEHA MPOEK TUBHAM
cucteMa Koopaunatr A;AsAgE. TIycts M= (xy: x5 : x3) — TOUKAS
yie Jexamas HU Ha OJiHOH W3 CTOPOH Ba3UCHOTO TPEYrONbHUKE
A A A, OGosnaunv uepes My, My, My Touku nepeceuenns iy
smex A, M, AsM, AgM co croponamu Ay,Ag Azdy, AyA, 6asug
HOTO TPEYrOJMbHHKa; NYCTh Ny — TOUKA, FAPMOHHUECKH CONpYKe
Hast ¢ TouKol AM; orHocutenbHo ToueK A, Ag Ny — Touka, ra
MOIHMYECKY COMpsKenas ¢ TOUKOH My OTHOCHTEIbHO ToueK A
Ay Ng— TOuKa, rapMOHUYECKH CONpsikelHas ¢ Touko# My otH
cateabno Touek Ay, A, Jlokazars, uto Toukm Ny, N
N; aexar Ha oguolt npsmod, u wmalitn Koopaunarer 31O
pAMO#i. g

1384%, TloaneM 9YeTHIPEXYTOMBHUKOM HA3HBAETCH COBOKYIIY
HOCTb ueThipex Touek P, Q, R, S, u3 KOTOpHX HuKakue TpHY
e aexaT Ha onofl mpamod. CTOpoHaMy MOAHOTO ueTHPeXyrob
Huka PQRS nasmBaorcd wects npaMeix QR, PS, RP, QS, P
n RS. Croponn, He HpPOXOfsilke uepe3 OZHY U TY K€ BepIUHH
Ha3hBalTCH Nportusonoaoxusiva: QR u PS, RP u QS, PQ 4
RS. Touxku A, B, C mepeceuetinsi nap nporuBONONOKIbIX CTOPOR
Ha3bIBAIOTCS AMarOHAMbLHLIMH TOYKAaMH, a TPEYrOJbHUK vﬂ"
Ha3bIBAETCsl AMarOHaAbHbIM. JlOKasaTh, uro:

112 osiHOH npamoﬁ;
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2) croponst SR u PQ nepecexkawoT cTopony AB amaroHais-
yero TpeyroJbnaka B 1oukax M u N, rapmosmecm ConpsiieH-
(1JY OTHOCHTEJABHO Maphbi Touck A, B.

1385%, TTOJHBIM UEThIPEXCTOPOHHMKOM Ha3LIBACTCS COBOKYII-
jocTh UETHIDEX NPAMBIX P, ¢, F, S, U3 KOTOPBIX HHUKaKHE TPH
fi: 1IPOXOAAT uepe3 OZHY TOuky. BepHmnamst MOJHOrO 4eThpex-
¢iOpONNHKA HABHIBAKTCA IIECTh TOYEK NEPECeyeHuss €ro CTOPOH:
gur,pus,rup, gus pugrius Bepuunn, He nexa-
pute na oanoft m roff Ke CTOpOHE UETHPEXCTOPONHNKA, nasbi-
RAOTCH TIPOTHBOMOJAOKHEIMU. [Ipsimbie a, b, ¢, coepuHsONME
POTHBONOMOKHAIE BEPIINHbL, Ha3LIBAIOTCS THArOHAJAbHBIMH TIps-
wbivd. Jlokasarb, uToO:

1) npsambie ag, by, €3, TPOXOAAIIME Yepe3 BEPUIVHBI AHAro-
[A16HOI0  TPEYTOJAbHAKA U COOTBETCTBEHHO _4€Pe3 BepUIHiH,
B KOTOPHIX TEPeCceKawTCs CTOPOHH ¢ W f, r U p, P U ¢, TMPO-
XCI9T uepes OAHY TOUKY;

2) BepuwIUHK, B KOTOPHIX INCPECEKAOTCS NPAMBE S U F, p #
. TAPMOHYYECKH Pa3Je/ToTC TOUKAMH, B KOTODHX CTOPOHB a
8 b nepeceKarTcss ¢ NMPAMOH, COEIMHSIOMEH 3TH BepHIniLL

1386, Hapts amarona/bibie TOYKH YCTHIPEXYrO/bHYAKAE, BEp-
I HBE KOTOPOTO

(1:1:1), (1:1:—1), (:-=1:1), (—1:1:1)
1387*. Jlokasarb, 4TO WIECTh CTOPOH YETHIPEXYrOJbHHKA
NCPeCceKanT TP CTOPOHBE €ro  JAMAarOHa/dbhHOTO TPCYrOJhHUKA

B IHECTH BEpLIMHAX YCTHPEXCTOPOHHHKA € TeM e CaMbiM jua-
[OHAJIbHBIM TPEYTOALHAKOM.

§ 3. MpoexkTuBHble Npeodpa3oBanus NMPOSKTHBHON
IJIOCKOCTH

1. Koasuneayun

Anexcaupgpos, ri. XXI, §6.
Mopgenos, . XV, §§ 194—196.
JoctHukos, 1. 7, § 1, m. 4

1388*, Ha npoexTunHO-apdaHAONR NIOCKOCTH 3343aHO0 B OA-
NOPCIHKX KOOPAHHATAX TIPOEKTUBHOE NpeoGpa3oBaHue

Ax{ =21 — 2x5 -} 35,
Kx;=2x1+x2—|— 2x3,
Axg=4x, — 2x, | 5xy.

/L



Halitu  HecoBcpelinbie TOUKY, KOTOpHE Hpu 3TOM npeobpasoa
HUE TEPEXOAAT B HECOOCTBEHIBIC TOUKH.
1389*, tlaktu npocekrnsuoe npeobpaszonanne \mozxecraﬁ
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1

BCEX COOCTBEHHLIX TOUeK (X, ¥) UPOEKTHBHO-3PPUHHOA M0
ckOCTH, OOpasamu (x’, ¥') KOTOpHX sBAMOTCA co6C'1'BouuHe1i
touky, ecau rouka (0, 0)— uupapuanrHas TOUKa 3TOr0 HPoe K-A
THBHOrO npeoOpazoBakus, a HPsaMbie

x+y+4+2=0, x—y—4=0, x—4y-+3=0
NepexoAdT COOTBCTCIRCHHO B HPSIMHIE

% 43y 42220, & —3y +1=0 &' 42 —3==0.

TP IER SDT= Y TN

1390. laitn npoexTuBiOC MPCOOPA3OBAHKC MPOCKTHBHO-ah
GuHIIO IMIOCKOCTH, NEPCBOAsUIEe HAuan0  adpuilion  cHCTemsr:
koopanHaT B Touky (—7, 4), HecodcTRemyw TOUKY ocu Ox —;

R S e

B TOUKY (-4, ’8')’ Hecobcrsentyo Touky ‘ocu Oy —p muxyj
I 5 - )
<— 3> g ) & TOUKY (1, 1)—s8 necoOCTBEHIYIO TOUKY upHMoH

1391, Hatitn oOpas mnpamo#t [u;:uy:ug] npu npoexmnnom‘
npeo6pa3zoBainy, A% KOTOPOTO CIOPOHBI Ga3UCHONO Tpeyroad-
Huka AjA;A; wiIBapuHAHTHR, a TO4Ka (a;:day:az), He J€waILam
HU Ha OANO# M3 CTOPOH 6asHCHOrO TPEYFO/IbHUKA, HEPCXOAUT]
B TOuKy (aj:a;:ay), Takxe He VIEKANLYIO HA HA OMUHOH U3 CT0
por 0633MCHOr0 TPEYTONbHUKA.

1392. ano npoexkTusHOe HpeoOpasoBaiiue:

’

Xy = a5+ Agp Xy - Apy s,
— ]

AXy = Qg Xy + Ago Xy Qg3X5

3
Hatitn KOOpJHHATHI: 1) obpasa upsmol [y :us: zz] 2) mpoobpazal
i
i

, ;
Ax} = ay Xy argxes + a3, }
2
3

Toukn (Xxy:X3:x3); 3) npooGpasa npamoii [uf :uj:uj).
1393. Ilano upoekTHBHOC HPeoOpa3oBanne MHOWCCTBA P~
MBIX NPOEKTMBHOH NJIOCKOCTH:

’
Ay = aqqtty + ayqt; -+ aggu,
’
Aty = a4y + Qgatty - agits,
}\.U;; = a31”1 —‘— a32”2 —l_ a33[l3.

Haiitu: 1) o6paz Touxm (xl'xz'xg)' 2) mupoobpas npwoﬁ"
|uy:uyiug); 3) npoobpas ToukM (X :.Xy:x;).
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1394%, Ha#itn BCe HPOEKTIiBHbE NPCOOPA3OBaHUSA, MPH KOTO-
prx Oa3nCHbie TOUKH Ay, A, Ag uusapuanthb. Kakoit reomerpu-y
qecKiH CMBICA  HMEIT 39TH  HpeoOpasoBanusi B Caywae, €CAH
jpOCKTHBIAA [IOCKOCTh PCATH30BAIKI CBASKOH NDPAMBIX M I1/10CKO-
ciofi TPEXMEPIOro apHHHOrO npocrpancrea?

1395, llafitu npoexkruBHOe npcoOpa3oBamnue, MpPH KOTOPOM
Gazicubie Toukn Ay, Ay, Ag HCPCXOAAT COOTBCTCTBEHHO B TOUKH
Ay g Ay, a ennununas TOUka £ MIBapHaHTHA.

1386, Uaiirn mpoexTusnoe mpeobpasopanne, Mpu KOTOPOM
popriisl Oasuctioro Tpeyroapinka Ay =(1:0:0), Ay=(0:1:0),
Ay==(0:0:1) nepexonar coOTBeTCTBENHO B Touku Fy=(0:1:1),
Fy=(1:0:1), Eg=(1:1:0), a epnununas touka E wunsapu-
ania.

397. ta#ttu Bce npoextTnnmubie npeoOpa3oBaHuA, NpU KO-
TOpUIX  BCPIMHB  Gasucuoro  rpeyrodsduka Ay =(1:0:0),
Ay = (0:1:0), A3=(0:0:1) ncpexoadar COOTBETCTBEHHO B TOUKY
Fi=0:1:1), Ly=(1:0:1), F3=01:1:0).

1398. HMasitn 1npoextnsiOe npeofpazoBaiive TIPOEKTHBHOH
HI0CKOCTH, TpH KOoTOopoM GasucHsie TOukn Ay, A, Az npoextiu-
110fl  CHCTEMb KOOpaMiaT MIBAPUAHTHL, 2 efulmunas Touka. F
HEPEXOAHT B TOURY E'=(ey:e5: e5).

1399*. 1) HafiTn npoextuBane 11peoBpasoualins IpOEKTHBHO-
ahIHHOR  AAOCKOCTH, HPM KOTOPHX BCE TOUKH HecOOCTBEIHOMH
upsMOoA x3—=0 HHBAPHAUTHDL.

2) Kakoe npeoOpazosaiiie Ha MHOXECIBe COOCTBEIHBX TOYEK
HpoeKkTaBRO-auiiiiol HIOCKOCTH NOPOKAAET 3TO HPOEKTHBHOE
npeofpaszopatue?

1400%, 1) Ha#itn BCe MpoekTHBHHEe NPEOOPAIOBAHUS MPOEKTUB-
10-ahhUHHOH MAOCKOCTH B CUCTeMe OAHOPOLHBX KOOpAHIIAT, NpPH
KO10pbIX HecoGeTmenuas npavas x;=0 uHBapHaHTrHa.

2) Kak mnpeofpasyercd npu 3TOM MHOWECTBO COGCTBEHHBIX
104¢K MAOCKOCTH?

1401, Ha#tn wpoekTHBHOE HPCOOPA30BaHHE [IPOEKTHBHOH
WI0CKoCTH, Bp KOTOpOM ofpasamu  TOouck A;=(1:0:0),
Aye=(0:1:0), Ag=(0:0:1), E=(1:1:1) gBastorcs TOUKH

4 . . . .
Al=(ay:asy: ag), A= (121 ags: Q)
’ . . ’ . .
Ay=(ay3: asg: ass), E'=(by:b,:03).
1402, Kak sanuiiercs npoeKTHBHOE MpeoBpazosanue HPOCK-

ThBlOH maockocTH, ecinm Touka A =(1:0:0) apaserca ulBa-
Pramon roukolt, npavas A,A; dBasercs unsapuatirHoH 11paMOH,



212 TJI. IX. IPOEKTUBHASI TEOMETPHSI [ 14

npuuem Touka Az==(0:0:1) sgsagerca 0o6pa3oM TOUKH A,
=(0:1:0)? ;

1403#%, IlpoektrBHOE npeoOpa3cBanHMe M[POEKTUBHOH mun
CKOCTY HA3BIBAETCs THIepOOMUUeCcKOl rOMOJIOr neH, eC/I OHO UM
HPSIMYIO MHBAPMAHTHBIX TOUEK (OCh TOMOJIOTHK) M HHBaPHAHTHYR

TOUKY (UEHTpP IOMOJNOruK), He XAyl ha 3ToH npsIMoi 3
1) Kak sauuwerca runepéonuqecxaﬂ FOMOJIOTUsT C LEHTPO}
=(1:0:0) u ocvio AyA,, =(0:1:0), A;=(0:0: 1)i

2) Kax npeoﬁpasyrmcsi co()cmeuuble TOYKH HpO"KrMBHO 3

qammofa HJIOCKOCTH HpH THiepOOMHYecKol T'OMOJOTHH, eC

==(1:0:0)—wnecobcrnennas ToUKa NPOEKTHBHO-aPUHHON MO
KOCTH, nexamas na ocn Ox aduinolt cucrembr KoopanHaT Ox Jﬁ
a ocb A,A; rovMosoruu copmagaer ¢ oceio Oy?

3) Kak npeoGpasyioTcs cobCrBeHHble TOUKH TIPOEKTHBHO- acg
(UHHOR NJIOCKOCTH, €CAIM B KaueCTse UEHTPAa TOMOJIOTHH upmmﬂ
Haualo KOOpAMHAT adbuHHOM cucremsr KoopanHar Oxy, a B KaQe
CTBE OCH TOMOJIOIHH -— HeCOOCTBEHHYIO HPIMYIO?

1404*. 1) Jlokasatb, 4TO Funep6OAMUCCKas FOMOJOTHS ozmcé
3HAYHO ONPEAENSeTCs 3ajaHneM ee OCH, LEHTPa, TOUKH M, oriny
HOH Or IEHTpa, He JIeWauicH Ha OCH FOMOJIOrMM u ee 06pasa
JEKAUICrO0 Ha NPAMOH, COCAMHAIOIICH WeHTP TOMOJOrMH C TO
Ko#t M, mpuyem M’ orimuent or peHTpPa TOMOJOrWHM H HE Jexk
Ha ee OCH. 3

2) Ha#itn runepOOAMYECKYI0 TOMOJOLMIO C UEHTPOM A=
=(1:0:0), ocbro AzA; Ay==(0:1:0), A3=(0 0:1), npu K
TOpO# TOyKa E'==(1:1:1) nepexoant B E'==(a:1:1) (@£ 1). 4

1405%, T'inep6oJanuecKas rOMOJIOrHMsS HA3LIBaETCA FapMOHUY]
CKOH, ecnn Touka M u ee o6paz M’ npu TOU roMOJOrHH rap)
HHUUECKH Pa3fe/dloT napy Touex Ay u P, rie A; — uentp roMoaorsd
a P —rtouka nepeceuenns npamoil AyM ¢ ocbio romonorun A, ‘

SIBJBIET CSl TaDMOHHYECKOH.
2) 3anucaTb FapMOHUUECKYIO TOMOJOIHMIO,  IPHHHMAs
uenrp A; sa sepwuny (1:0:0) GasucHOro TpeyroJbHMKY, a

HOH CHCTeMbl KOODAMHAT Ha NPOEKTHBHOH MAOCKOCTH. :
3) Kak upeoGpasyiorcs co6cmemrme TOYKH MNpU rapwo,

LEHTP Al_(l 0: O)-—-—HGCO@CTBEHHaH touka ocu Ox, a
rovoJorun — och Oy addunnoii cucrembr koopausnat Oxy?
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4) Kak npeoGpasyiorcs cOOCTBEHHbIE TOYKH IPOEKTHBHO-adh-
(uuiioft 1I0CKOCTH TIpH TrapMOHHYECKOH TOMOJIOrHH, ecaiy ee UeHT-
pOA ABAGETCA 11AUAN0 KOOPAMIAT acppuHIOA CHCTEMBI KOODAUHAT
O.cv, a e OChIO — HeCOOCTBEHHas MpsiMas?

1406%, Kako#l reoverpuyecKuil CMBICA UMeeT rapMOHHUeCKas
ro.;o..m Mg, ecau MpPOeKTuBHAad HIOCKOCTh Peatn30BaHa KaK CBa3-
k2 HPILLIX | IIIOCKOCTeH TpexMepHoro adduiHoro npocTpalcrsa?

1497%, [lokasarb, YTO BCIKOE MHBOJIONMOHHOe nmpeobpasona-
jitie IPOCKTHBHOMA MIOCKOCTH ABASETCS rapMOHHIECKOH roMoor el
Wy TOXARCTBEHHHM MpeoOpa3OBaHueM.

1408*®, [okasatb, YTO NPOuU3BEAcHHE TpeX TapMOHHYeCKUX
FOMOIOrHH, HeHTPEE KOTOPHIX COBHAJAI0T € BepUINHAMiY, 2 OCH.— CO
CrOpOIAMH TPRYCOMBHIKA, CCTh TOXIECTReHHOE MpeobpasoBaline.

1409%, [IpockTuHOE NpeoOpazoBanne MPOEKTHBHON HAOCKOCTH
nazuinaeTcs HapaboIecKoi FOMOIOrHeH, ec/it OHO UMEeT NpPAMyio
HOBZPUAHTIBIX  TOYeK (OCh TOMOJOTHM) M MY4YOK HHBapPHAUTHBIX
UMK, IIGHTD KOTOpOro (UEHTP TOMOJOrHH) JeXUT Ha HPAMOH
Hrsapiian FHBLIX TOUYCK.

1) Kak sanmwercst napaboinuecKkas TOMOJIOTH € LEHTPOM
Ap==(1:0:0) n ocvio Ajd,, Ay=(0:1:0)?

2) Kax zanumercy napabonuyeckas rOMOJOTHS ¢ UEHTPOM
Ap==(1:0:0), ockro AjAy, Ap==(0:1:0), npu koTOpo# TOUKA
E=:(1:1:1) nepexogur B 1ouky E'=(k:1:1) (k£ 1)?

3) Kak npeoCpasyiorcs coOCTBEHHBIE TOYKHM TNPOEKTHBHO-ad-
$rsod HI0CKOCTH, eCId LEeHTP TOMOJOr MK €CThb HeCOOCTBEHHds
TouRa ocn Ox apdwnHoOH cucreMsr koopaunar Oxy, a och romMo-
401 11K — HecoOCTBEHHasd TIpsimas?

1410*, Kakoff reomMerpuueCKHii cMbica umeeT napaboauuecKas
020,01 ns, ecaM MPOEKTUBHAg MIOCKOCTh Peann30BaHa Kak CBA3Ka
UpaNbX M IJI0CKOCTeH TpexmepHoro adguIHOr0 NpocTpancraa?

1411%, 1) Joxkasarb, uT0 NPOM3BEAEHUE /ABYX FapMOHHYECKHX
I0yo10ruit ects HapaGoauuecKas TOMOMOTHS.

2} OGparno: Besikas TapaloauuecKas TOMOJIOTHS MOXET OLITh
lpLacrapacHa Kak NPOMSBEACHNE ABYX TapMOHHHYECKHX OMOJOTMH.

1412%, JlokasaTe, 4TO HPOEKTUBHOE NpeobpazoBanue

Axy==ay1X1 -+ QaXy + 05353,
hxg= g1+ Ag2, + ag3x3,
Ay = a3 X1+ Q3Xs -+ g3 x5,
NPV KOTOPOM WHBAPHAHTHHIME TOUKAMH ABJAIOTCA BCE TOYKHM HPT-.

MOfl Xg==0 M TONBKO 3TM TOUKH, SBJSETCs NapabOIMuecKo# ro-
NOorieH. Halitn ee ueHTp.
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1413*, JlokaszaTb, uTo 1IPOH3BEeHUe THICPOOINUCCKONR Tomi
J0THH Ha 13paloaHuecKy 0 FOMOJOIHMIO C TOH e OChbIo £CTb rune;
0onMuecKas TOMOJOTus.

1414%, lano npoek rusnoe upeoGpasosaiiie

kai= a0 + Q12X+ Qi35
kX )= 31+ QaaX¥a -+ Qg5 X5,

kxy= 04101} A393 + Ag3X3. / .
Ilycts
n—>n ai i
XMy=| an an—>* O3
ds1 ag  dzgz—h

— XapaKTepUCTHHECKUH NMOJIHOM MaTPHILB
13 Q12 i3
A=lay ap ay
Q31 dg2 dg3
37010 npeobpas3oBalus.
Jokazarb, 410:
1) KoopauHath xy:x,: X3 WHBADWAHTHHX TOUEK 3TOrO MNP
06padzosaius ONPENEAIOTCS M3 CUCTeMBl ypasHelnH N

(@11 — A) 21+ Qraxs -+ ag3x5 =0, .
A X1+ (g — A) X5 agg x5 =0, (
3161+ agexa -+ (ass — M) x3=0, g
rae A — Kopehb XapakTepHCTHYECKOro NOJMHOME; '

2) KOODAWHATBE Ity : 1ty : 3 MHBADHANTHLIX NPAMBIX naxomu‘i
M3 CHMCTEMBI :

(a1 — M) g+ agytty + agyi1; =0,
@aatty 4 (@op — A) 11y + agotiy =0, (
g3ty + Qostts -+ (as3 — A) 113=0,

rie A — KOPeHb TOI0 e XapaKTEePHUCTHYeCKOro MOJMIOMa;

3) ecmn A —npocrOd KOpEHh XapaKTepHCTHYECKOro oA
HOMa, TO COOTBETCTBYIOIIIE €iMYy HHBAPHAHTHHE TOYKA M npﬂmq
oupeaensiemble U3 cuctem (1) u (2), He MHIHIESHTHLL.

14156%, dano npoektuBHoe hpeoOpasoBaHue

’

kx| == Q3161 + 01260 - @33 %3,
7 -

kxy=agx1-|- AooXs -+ ayaxs,
’

kx3 = gz X1 - A32.¥3 4 ag3X.

.
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[Tycib
ay —h (4T (4T
YA)=| axn dpp— A Qa3
a3t dg ~ dgz—M

_,_XapﬂX(TCpVICTI/NCCKHH HOJIIIOM MavpHuILbE

ir 01z A3
| Oz O3
31 (az O3
37Gro npeofipazoBanis.

{lafirn KaHOHWUeCKHH BMJ 3TOTO HpeoOpasoBauns B 3aBACH-
socrl OT KOpHed Ay, Ay, Ag XapakTCPHCTHUECKOTO MOAMHOMA H
panra marpuith A —AFE, ecmm A — KpaThui#l KOpeib Xapakrepi-
CrueCKOro MOJAHHOMA.

Paccmorpers CAedylouiie Cayuau.

1) Ay Ao, Ag— ACHCTBUTEABHMIC ¥ HPOCTHIE KOPHH;

2) Ay — neHcCrBUTENBHBIH  KOPOHb, Ay M Ag-— KOMILICKCIIHIE
conpsikenHne KOpHW Ay g==0 =i (o0 u P — ncHcTBUTEBIIbIE
qucaa 1 P =0y

3) M=l=swh Rg(A—sE)=2

) hy=0Rhy=8~hk;, Rg(A—sE)=1;

5) }\,1:;\/2:}\,3:.9, Rg(A—SE):Q;

6) Ay=DAg=23==s5, Rg(A—sE)=1;

7) 7~v1=7\,2=}»~3=8, Rg(A—SE):O

1416%*, Haittn MHBapualTHeie TOYKK H MHBAPHAHTHLIE TPAMBIC
NPOCKTHBHOrO mpeo6pasosaHus, 3aAaHHOrO B KalONMUCCKOR Cu-
CICMC KOOpAMHAT, B 33BHCMMOCTH OT KaHOHHWUECKOro BHJA 3TOr0
npcoGpa3opatus (CM. MPENbIAYILYIO 33aauy).

2. Koppeasiguu. Moaspumem
Anexcangpos, r1 XXII, § 5.

1417*%, Koppensue#t HaswBacTcs OTOOGpaXeHHe MHOXECTBa
BCCX TOYeK HPOCKTMBHOM MJIOCKOCTH Ha MHOMKECTBO BCEX Mps-
MUX  {IpOeKTMBHON IJIOCKOCIH, ONPEAC/SCMOe COOTHOIEHMAMH

Mty = ay, 0, + @y Xy -+ g3, ay G

Mty = agy X1 - Ay96s + Ag3%5, Ay Gwy Gy | =0, (1)
[2 a. a.

My = a3, 001 + Q3.6 + Gy, TR e
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roe (xy:Xxg:X3)— NPOU3BONbHAY TOUKA, 4 [wy:ils:lg]—c
BETCIBYIOULAA €H mpsivas MPOEKTHBHOH IJIOCKOCTH. [lOKa3ars,
1) ecan tpn Touku A, B, C nexatT Ha ORHOH MpPAMOH,]
COOTRETCTBYIOUIME UM NpAMHE @, b, ¢ HpH KOppe’asnuu (1) .-4
X097 uepe3 OJHY TOUKY;
2) ecnn Tpu npsiMbie @, b, ¢ MPOXOAAT uCPe3 OAIlY Tow;
TO Ol COOTBEICTBYIOT TpeM Toukam A, B, C, Jewaiiny Ha/on
npaMoit.
"1418%, Jlokagath, uto ecan Toukn A, B, C nexar nHa o,u;
npaMo#t [vy: va:ivg), TO NPU KOPPEATHHU
Mty == ay1 x5 4 Q195 -+ 013X,
Mty == @51 61 + G2 Xy - Q93X
Mty == ag; %1 | A3, | Qg3%3
MM COOTBETCTBYIOT Tpu mpsamble a, b, ¢, Npoxoasmiue lre
onHy TOuKy (¥q:ys:V3) TAKYIO, YTO
Moy=ay; 1 + Q91 Yo + 31 Vs
AMy=a1sy1+ az Y2+ a3
Mog==az3y'; + Qa3 Y2+ @53 Y5
1419%, IloxazaTh, YTO CYWECTBYET W NPATOM TOJABKO oj
KOppC/silys, Npu KOTOPOH YeTHIPEM TOUKAM, 13 KOTOPHIX HHKA
TP He JAEKaT Ha OJHOH NPAMOH, COOTBETCTBYIOT YeTHIPE NpAME
H3 KOTOPHX HAKaKME TPH HEe NPOXOAST 4CPE3 ONHY TOUKY. 4
1420*. [lans nse xoppemsunn K u Ky Iycte M—n
W3BOIBHAY TOYKA (POEKTMBHOH WIOCKOCTH, M —ee 0o6pas i
koppensunn Ky, M’ —npoobGpasz m npu Koppeasunn Ky, o)
3arb, 4TO COOTBETCTBHE, NpH KOTOopom Touke M COOTBETCTBY
Toyka M’, gBasercs NPOEKTHBHBIM NIPeOOPasoBANMEM. )
1421, Halitu KOppensiuio NPOEKTHBHOH IIOCKOCTH, NpH X
topoit  ToukaM A;==(1:0:0), A;=(0:1:0), Az==(0:0:%
E=(1:1:1) craBaTcs B COOTBETCIBHE mnpsamble ay=[1:0:3
a3=={0:1:-3), ag=[0:1:5), e=[1:1: 2]
1422, Jlana xoppesmus

é@ri A

= &ﬁ.&

e . ,'aE RN .
AT n et Sl a Lebnie B e

o Y

Ay =2x;, Miy==3x,  Aig=-—bx

Ha npamo#t xy - x5 — 2x3=0 HaliTn TOuUKy, A1% KOTOpOH I
Mad, ABJIOWLAiCs ee 006pa3oM npu HanHOH KOppessiuu, npod
AWT Yepes STy TOuKY. '

1423. IHalitu Koppenﬂumo, npu KOTopo# Touxam (1:0:4
0:1:0), (0:0: 1) (1:1:1) crasarcs B COOTBETCTBHE npﬂMﬁ
[1:0:0], [0:1:0], [0:0:1], [1:1:1], 3
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1424*. Koppeasuus
Aty == a1 61+ Q39X + a13%5,
Mt == Q917 ~}- QppXp -1 A3,
Altg == ag1 61 -+ A39X5 - Az3xy
wasupaerca noaspurerow -1I, ecan marpuua

. air iz i3
A=\ay ap ay
O3t dgz O3

qp1iercad CMMMETPHYECKOH.

Jlokasare, 4TO: i

1) ecn mpaMag a spasercs ofpasoM Touku A npu noaspu-
rere 11 m B — npousBo/ibhast TOUKA, Jexaulasd Ha HPAMOH a, TO
upsas b, apAonlascs o6pasoM ToukM B NpH 310M HOASPATETE,
npoOXOANT uepes Touky A;

2) ecau npu KoppenduMH NpousBosbhol rouke A cootser-
ciayeT mpavas a v noGoH TOouKe B, mexaiiedt Ha mpssof a, coot-
B ICTBYET npaMas b, MPOXOoAsiuas uepes TOuky A, 10 3ra KOp-
peasdiilig €CTh MOJSAPUTET. .

Ecan upamas a coorsercrByer Touke A npu noaspurere II, to
@’ na3niBaeTCsi MOMAPOH Touku A, a Touka A -— 1omwocoM 1mpa-
sofi ¢, Toukn A v B, H3 KOTOPBIX KaXAas JEKUT Ha HOJSDE ADY-
rofi, Ha3BBAIOTCd COMpMKEHHBIMU TOukamu. Ilpambie a w b, us
KOLODHX KakJas [POXOAAT yepes INOJIOC APYroH, Ha3bBalOTCH
CONPYAEHILIME TIPSIMBIMHL

1425%, JlokazaTh, uTO BCiKasg KOPpENSIUUd, NIPA KOTODOH
BCL LA 1IEKOTOPOro Tpeyroibinka ABC COOTBETCTBYIOT €ro
HDOTHBONOAOKHBE CTOPOHLL, CCTh moadpurer. TpeyroabHuk
ALC, pas KOYOpOro Kakias CTOPONA ABALETCA MOJAPOH mpoTH-
EOHOAOKHON BCPUIMHLL TIPH HEKOTOPOM TOMSPUTETE, H43biBAETCH
431 01HOAAPHLIM TPEYTOABHUKOM AJI 3TOr0 MOMAPUTETA.

1426, Kak sanmuierca moasapurer, ec/in 6a3uciibiii TPEYroabiiK
Ay Ay ABASETCH aBTOMOMADIILIM IS 3TOrO noagpurera?

1427%, Jloxasatp, 4ro MOMAPHUTET OJHO3HAUHO ONPLAEHASTCA
3d3A1HACM aBTOMOMIPHOIO TPEYrOAbHUKA, TOUKO! M 1 npsinoi w2,
iasometica obpasom Toukn M.

1428%, Jlokasatb, 4T0 €ciu Touku A u B Jewar ma CBOUX
049pax, to npamas AB He HPOXOJAMT uepe3 CBOH NOMOC.

1429%, Jlokasarb, YTO HAa NpAMOH He MOweT OHTb 0oaee
ABYN Toyek, JMeWaUMX Ha CBOMX NOJAADAX.
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1430*, okazarb, uTO: :
1) ecan npu noaspurere Il BepiuHaMm Tpeyroabhuka A
coomewrsyrm croponm B'C’ J’A' A’l” Tpcyrom,nm\a A’B'

npoxomn yepe3 OpHy TOuky O (leopeMa ILIaJm) |
2) ecan y nBYX pasauulintx ipeyrodsiukos ABC u A’ B’ 3
npavre AA’, BB, CC' upoxomst uepes oawy Touky O, 4
CyuiecrByer NOASpHTET, HPU KOTOpOM Bepwwuitam A, B, /C Tp
yroasuuka ABC coorsercrsylor croponnt B'C’, C'A'; A'R
tpeyroabhuka A'/3'C’ (reopema Ilraynra). :
1431%, [loka3aTh, 4TO TMOJAPHTET Ha MOOOH NpPsIMOH, He np
X0agilleH uepes ec 110JHOC, 10POK/AaeT HHBOMIOUHNIO COLPSKEHH
TOUEK.
1432*. Ecau npu nosapurere IT vu omia Touka ne jexm
Ha cBocH noaspe, 10 noaspurer Il naspiBactes snaunTHUECKUY
Ecar npw noagpurere Tl cynecrsyer Touka, Jexaillas Ha CBOg|
nossipe, 10 noaxpuretr Il nasmBaerca runepGoanueckum. Tp
upavue AyAs Agdy, A;Ay He HPOXOAdILME UEPC3 OAHY TOUK]
AeAT HPOEKTHUBIYIO IMTOCKOCTD 113 yeThipe obaacti, ITycts noaspy
tet II sapan asTonoAspibiM TpeyroabnukroM A;A,A; v 06pasom
roukn E. Jlokasaib, uTo ecau Touka F Aexut e Tol 061ac1y, B KO
TOPOH Her Touek npsMOH e, 1o nossputer Il 6yaer samuityue
CKUM; €CNH HpAMasg e COAePWHT TOYKM TOH OGJacTH, B KOTOD
newuT Touka E, 10 noaspurer Oyner runepOOsMuecKaM:
1433%, Jlan noaspuretr 7
hiy = ay 61 + yo X, + @135,
Mty == @y ) + Qg9 X5 + as3.v3,
hug == ag Xy + 3365 -+ a35x5

ITps kakoM weOoOXOAHMOM M AOCTarowoM ycioBum: 1) Touk

(X1:Xp1X5) JEWHT HAa CBOEH HOAAPE; 2) HOAAPHTIET SBIASETE

IMITHYECKHM; 3) HOAAPMTET HBAICTCS THHepGOsMuecKM.
1434. Hau nonspurer

Mty == a1,y -+ ayp - aygs,

}\.llz = (121x1 + AooXo —l— 93 X3,

Mg == agy ) -+ Qgo 209 + Ag3X3.
Ilpn KaKoM HEOOXOANMOM M JOCTATOUHOM YC/JOBHH Mp4
[y iug: 113] NPOXOAUT uepe3 Crofl HOJC?

1435%. Jlokazarh, 4TO ec.ut JiBe HApH npomsonowoxmﬁﬁ
BEPUIMH YeTHIPCXCTOPOHHMKA COUPSZKCHB 1IDH HCKOTOpOM MHOJA

PR R TS L PN
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pm'el‘é» TO W TPeTbst Mapa MPOTHRONOJOXKIMX Bepmud Oyaer
Jakke COMPAKEH3 DK ITOM noJaspurere (teopema ['ecce).

1136%. B uernipexyrompuuke AyA,AzA; Bepumnsr A, n Ag,
a rake Ay M Az, CONPMKeNs npu 1EKOTOpOM moaspurere. [lo-
Kka3alb, 170 TOUKa Ag nepeceyenns 1PIMbIX A Ay, AgAy M TOU-
xa A, nepecederns npanbix A3 Ay n AyAz nomspHo conpsKenst
gpe TOM KC UOAspUTeTe (TeopeMa Iecce).

1437#. Hoxasarb, 4TO KOPPEIAIUS, 1IEPEBOASANLAT YETHIPE BEp-
fiAinl HATHYTOMLHMKE B COOTBETCTBYIONINE [IPOTHBOMNOIOKILBIE CTO-
potty, €CThb NOAADUTET, 1IPH KOTOPOH ¢ nATOH BEpLIMHE COOTBETCI-
pyct HpOTMBOJEXaMias e cropoua.

1438. 1) llanTm ypasuenue reoMCTPHYECKOrO MeCTa TOYeK,
JewandX Ha csoux ofpaszax (HPAMBIX) 1D KOPpEJaLuy

Mty == Q3101 + Q1oX5 - A13X,
Mty = ag1x1 |- Qg5 = Ay3¢5,
Mg =031 Qg+ Q335

2) KakoH B#I mpuMEr 3TO YPaBHCHUC B Cayuae, eCav naH-
114 KOppeIsuus ABAGETCH MONgpATETOM?

§ 4. Jlnuud BTOPOro MOPAAKA HA NPOEKTHEBHON NJIOCKOCTH

Adexcanppos, ra. XXII, §§ 1-3, 8.
Mogenos, ra. XV, § 203—211.
Moctuukos, ra. 6, § 2, nn. 13, 8,

1. Jlunuu 8mopoz2o nopsadxa

1439%, Hauucars ypaeiienne Juidg BTOPOTO MNOPAAKA HA
IpockHBuo-apPUHHON 1I0CKOCTH, Kacawuieiics ocu Ox B T04-
ke (3, 0), ock Oy B touke (0, 2) n HecoGCTBEHNOR NPAMOH.

1440. Ha upoexrusio-adduiniodl niockoctu BneaeHa adpdun-
nas cuctema koopaunat Oxy. Kak sanuwiercs ypashenwe s/mui-
ta x?-d-y2=1 B npoekTusHO# cucreMme Koopauuat A;A;AzE,
tem 3a cropoHu AyAs AzAy, A4, Gasucioro TpeyrodbHuka
UDinate coorercTsenno npsubie y+1=0, y—1=0, x=0,
4 38 eamunuuyio Touky £ —rouky (1, 0)?

1441, Kak sanmmercs ypasHenue napadoan y?==4x, nexa-
HWeA na npoextnuo-apOUHHON NAOCKOCTH, B NPOEKTUBHOH CH-
Creve  koopauuar A;A:A3E, ecau
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1442. Ha npoCKTHBIO-eBKAMAOBOH MJIOCKOCTH OTHOCHTE
npﬂwoyronbuoﬁ CHCTEMBl KOODAWHAT 331aHa OKPY®HOCTb x#
+ y*=1. Kak sanuuiercs ypaslieHHE 5TOH OKPYXKIOCTH B ¢
eKTHBHOH cucreMme Koopnuuat AjA,AsE, ccau

A=(, 0, A=, 1), A=(—1 0, E=(, ~1)

4TO OHHU TPOXOAAT uepes BepliHlibl Ga3uCHOrO TpGyFOJle ""
A;AA3 NPOEKIUBIOH CHCTEMBI KOOpAWHAT.
1444, TTonb3ysach npuseseieM KBaapaTnuHOH GopMbl K cyms
KBa/[paToOB, OIPCAC/IHTb INPOEKTUBHBIA KJIaCC CICAYIOIHUX /MM
BTOPOI'0 NMOPsAKa: 3
1) 2x7--4x3 — x5+ 2x,x5 4+ Bayxy -+ 3, x5 =0,
2) xoXg+ XpXy 4 Xy X =0;
3) 4x}+ 1825 —bxj — 22xx5 — 8xgx, -+ 16x,x,=0;
4) 2x5 4 6x3 4 Tx3 4 dx,x3-4 6xge; — 4y, =0,
B) 4xi 4 x5+ 34xF — Bxpxg— 12031 L 4y xy=10;
6) xi- x5 4 4} dxpxs + gy + 200, =0.
1445%. OTHOCATEABHO TIPOEKTHBHOH CHCTEMBE KOOP ANHAT ﬂfﬂ
ueThHpe MpAMbIE:
Uy=uixs o6 F i3 =0  ({y),
Us == t11 1 - ttga X2 - tlys X5 =0  ({y),
Us = Utz 1 + Uz + 13303 =0 (fg),
Us=sityx1+ g 0ot ugexs =0 (/y),
B3 KOTODHIX HHMKaK#e TpH He MNPOXO0JdAr uepes Oalry TO‘{KY
Touka My==(x]:x3: x%), He aexamas Hu na OAHOA U3 ATUX N
Mbix. COCTaBuTh ypaBliCHUE JUHMK BTOPOTO NMOPAAKA, HPOXOas
uepes ueTHpe TOUKM MNepeceyelins TpsMHX [, v [y, /y u Is3
W ly Iy m Iy u uepes touky M, 3
1446. CocTaBuTb ypaBHeHWe JAHHUM BTOPOro noOpaAiKa, I
Xoasuiel uepes maTb TOYEK: . >
A=(0:0:1), B=(0:1:1), C=(1:0:1),
D=(2:—5:1), E=(—5:2:1) '

e T et S 30

i

it 2 D R Mo

=Y

1447*, Jloxasath: 14s TOro, 4ToObl uepes NATh TOYEK nf
eKTHBIIOH INIOCKOCTH MOKIO GBIO MPOBECTH CANHCTBEHYIO M
BTOpPOro MOpANKa, HE0OX0AMMO M A0CTATOUNO, YTOOH HHKEK
YETHIPE M3 ITHX TOUEK HE Jexals Ha OXHOH MPIMOM., E
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1448%. 1) CoctaButb ypaBHEHWe JHMHUM BTOPOro TNOPAAKA,
gacaoelica  cTopon AyAz u AyAg GasncHOro TpeyroabHUKa
Aq-43A; B TOUKAX A, A, nm mpoxossimell uepes EAHIHMUNYIO
1oy [ MPOCKTUBHOH CHCTEMbI KOOPAMHAT.

2} K kakomy acdduuHOMy kaaccy OyAeT OTHOCHTLCS 2Ta Jil-
ung, ccmi Aj m Ay — HecoGCTBenHbEe TOUKH MPOEKTHBHO-ahduH-
qof [10CKOCTH?

3) K kakomy addbunHoMy kaaccy OyA€T OTIIOCHTBCA 3Ta JH-
wis, cean Ay v Az — necOOCTBEeHHBIE TOUKH 1pOCKTHBHO-abdhuH-
o 10CKOCTH?

1449%. Jloxasatb, 4TO €CJAY YDPaBHEHHE

F == 231%] -+ @2 X3 + @355 4 2a0300%5 +
4 2a51x05001 4 20550106, =0

apac A ypasHeHueM AeficTBHTENbHONH OBaibhOH Amimu C BTO-
poro nopsaka, TO yCJaoBue

011 iy Oy
@ Gy Gy |- F(xy, X X9 >0
Qg1 O3 Q33

HOOAXOANMO U JOCTATOYHO AN TOro, YToOb Touka M=(x;:x;: x5)
fi.1a siyrpeHse Touxo# smHun C.

1450. Tlpu KakoM HEOOGXOZMMOM H AOCTAaTOMIOM YCJIOBHU
10tKa (@y Ayt ag) SBASETCA BHCUIMEH TOUKOH AmHMH X§ -} x5 —
-— v;==07?

1451%, Jlana ueﬁcrmrrenbnaﬂ oBanbilas jauiud C BTOPOro
fopaika: '

2 2 o . o
011X+ @a X3 4 Qg3 | 205500905 - 2051 X320y + 2012X4 05 =0

U inavag
150, - 1tg 09 - g x5 =0.

ps kakoM HeOGXOANMOM M AOCTATOUHOM YCAOBHH 3Ta MpSMAs:
1) nepecekaer mummo C; 2) kacaercs aunuu C; 3) ue nepece-
Raer annuio C.

1452%, Mycte ABC m A'B'C’' — pgBa Tpeyroibiimka, Jaexa-
ML pa NpoOEeKTHBHON MJAOCKOCTH # Takue, yto mpsmeie AA’,
B, ccr NPOXORAT ycpe3 oally Touky. Iloka3arb, uTO mIECTh
fouek mepeceuenus mpameix AB n A'C’, AB u B'C’, AC u
AR AC u B'C', BC u C'A’, BC u A'B’ gaewxar Ha opuofi
U Vol e UMM BTOpPOro mNOpsLKa.
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1453*, B nellcTBUTEALIYIO OBalbHYIO0 JMIMIO BTOPOTrQ
psiaka Bmucad wiecTHyromblink 123456, Hoxasars, 4TO Toy
nepeceyenus nap npamex 12 wu 45, 23 u 56, 34 u 61 JIe)ka
1ra onHoi npamoi (reopema ITackans).

1454*, Tlyctp Ay, As Ay Ay Ag — MATh NPOM3BOMBHBIX TG
Yek, Jeianiux 1a ACHCTBUTEBHOH llepacnanaonieiics Hnu C Brgg
poro nopsaaxa. okasars, uro ccam /— KacaTenanbHas K JHlmg
BTOPOro nopaaka B Touke A;, TO TPH TOYKH [NEPECCUEHp
npavix [ u AgA,, AjA, 1 Ayds, AsAs u AyAg nexar na ogn
HPIVOH. #

1455%. Ilycte Ay, Ay As Ay — 1POU3BOJBIILE TOUKH,
KallMe Ha AeHCTBUTCABIION HEpacnaaaloweics TuHAN C BTOpOT
nopaaka; /4y, /lo, /s {y— KacaTeablisic k STOH auiMK coowcn:“
Benio B Toukax Ay, As, As A, JlOkasarth, uto ueTHpe Toqg

n}

‘M

HepeceueHus HpaMbx A A, u A3A4, AsAg u AAy, o v by L u
JIeKaT Ha oaHOoH upaIMoi.

1456%. Tlycts A, Ay, Az — TPy NPOM3BOMBHBIE TOUKY [Ie
CTBUTEJNBHOK Hepacilajaoulefics iy BTOPOro NOpPAIKa, %
Ly, Iy, lg—rKacateapnpie K 5TOH JMHMM, NPOBEACHHBIE K HeH
5TuX Toukax. JlokasaTh, UTO TpM TOUKH HEpeceueHusd npsMbIX
AyAg n [, AsAym l, AjA, m I3 nexar na oguolt mpavon. .

1457%, Oko.10 neHCTBATEBION nepacnanaomehca aunun Fof
poro mnopfaKa omucalt WECTHYroAbHUK A1 Ay AzA A5 A, Toxd
3ath, uTO npsamble AyA;, AgA; AgAg HpOXoaaT ueped OgHY
TOouky (Teopema bBpuanmiona). £

1458*, Ioxasars, uro ecan A;A;AgA,A; — nMpOM3BOBHEN
IITHYTOJILHHK, OMNHUCaHIILIH OKOJO ACHCTBHTeanoH HepacHaag
oMieHcs MM BTOPOFO HODPSAAKA, M Ag— TOUKa Kacalfus npsme
A1Ag ¢ sTolt JammucH, 1O npambie AjA; AxA; Agzdg npoxozl
uepes ORHY TOUKY. .

1459%, Ilycrn A;, Ay As A, — npousBOAbIBH  yeTHPCH
YrOJbiIvK, onucannbii Ok0JIO ACHCTBHTEAbHOH HepacCHaaawomieh 3
aunun C sroporo nopsaxa, a A;, Ag A, Ag— TOUKM KacaH
ctopoH AyA,, AyAs AsAs AsAy ¢ nunmett C. Jloxasath, uTo 4
Thipe npaubie Ay Ay, AyAy, Az A, AgAg NPOX0OAAT uepes OfHy TOY

1460*, JokazaTh, 410 eciu TpeyroabHuk A;A,A; onucHy
0K0J0 AcHCTBUTENBIIOA nepacnanawoueics aunun C BTOpOro 14
psinka, a Ay A Ag— TOUKM Kacauusd CcTOpoH A;Ay, AyAs, A3
c mumeit C, 1o npameie AjA; A,A; AszA, npoxopar yepH
ORlly TOUKY. E

1461%, IIycts S — ceMCHCTBO HCPACMAAIOUIMXCS JIHIIMHE BTH
poro nopsiaka, Kaxiaad H3 KOTODHX KacacTCsl yerbipex TipsaMBy
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a,, Q2 a3 4 ﬂ?K&B&Tb, YTO 1ipsiable, MPOXOAdAIINE Uepes TOUKH
wacanust IR S €O CIOponaMmM a;, @y W ag, @y, HDOXOASAT uepes
oIy TOUKY.

1462%, JlokazaTh, 4YTO €CJAM Kaxkasle ABE M3 TpexX JHIMi
Broporo HOPsIAKA TEPCCeKaoTCs B ueThHpeX TOYKAX, NMPHYEM BCE
ounn MNET 0o0miylo XOpAy, TO Tpu Apyrue MX obuiMe Xopian
HPOXOAAT uepes onHy TOuky (reopema Lllrypma).

1463#*. Jpa nyuxka npsMeix ¢ uesrpayMa S u Sy naxoasrcs
B HPOCKTUBHOM COOTBETCTBHH, CC/M MEWKAY HUMH YCTallOBJAENO
Baa:MI0 OAHO3HAUHOE COOTBETCTBMHE, MPH KOTOPOM ueThipeM JHo-
Gt npaMbiM nyuka Sy, o0pasyloniuM 1rapMOHHYECKYIO YeTBEPKY,
COOIBETCTBYIOT HCTHIpE MpAMBIX myuka S,, Takxe oOpasyiouux
FapMOHHUICCKYIO UCTBEPKY.

;lokazaTh, uTO TOUKH IICpPECEMCHHA 1TIPAMBIX, COOTBETCTBYIO-
mpX APy APYTY NpU NMPOEKTHBHOM COOTHETCTBHU 1tyukos Sy 1t Sy,
JC:INAT  a OJHOH ¥ TOH JKe JIMHUKM BTOPOTO 1LOpHiKa, NMPOXOoAsd-
me uepes Toukm Sy u Sy, u obparuo: ecan Ha guHaM L Bro-
poro Hopsaka B3ATh ABC TOUKM S; u S, U HOCTaBUTL B COOT-
percrove npswol 4 nyaka S; npamywno {, nyuka S, KOTOpas
uepecexdercss ¢ npsMoi /; B touke M, nexamed na amnum L,
TO T4KOC COOTBETCTBHE ARYX HyukoB OyfeT 1IPOEKTUBHbBIM.

1464%. Iafitu reoMerpuucckoe MeCcrO TOUEK HepeCCYeHHs
COOTBErCIBYIONINX INPIAMBX EBYX 1IPOGKTHBIBIX MYUKOB X ;== RX,,
Xy Ry

1465%, Ilaubt 4yeThipe TOUKH, M3 KOTODBIX HHUKAKHC TPH He
JCHAT na OANOH NHDPSMOH, u mpsaMas /, He NMPOXOoJsulas HH uepes
OMfy  u3  3THX Touek. PaccmorpuM ceMeficTBO JIMHuE BTOPOro
LOPSAKE, Kaxaad K3 KOTODHIX MPOXOAMT UEPE3 UeThipe Aauinie
10MKM.  jlokasate, uyro cean M u M —Toukn TepeceyeHus
upsaanci £ ¢ NMpoOU3BOJBIIOH  Jniued cemeHcTBa, TO 3TH TOUKH
COOTBCTCTBYIOT JADYT  APYLY 1P  HEKOTOPOH HIBO/MIOUNE 1A
Hpsasnof /.

1486%. PaccmoTpum cemchicrBO0  auimH  BTOPOro nopsaika,
Kacgionuxes  JIBYX JaHHMX OPSMLIX B (pIKCHPOBAHHBIX TOYKAX.
lokasars, 4YTO Haphl  TOYEK NCPECEUCHHE BTHX JHHHE ¢
1peivelt  uKCHMPOBAHHOR NPAMOH A COOTBETCTBYWOT ADYr ADYrY
K HeKOTOPOH HMHBO/HOLHM 113 NpsMoi A

1467+, 1la npoexkTHBIO-aPuHIION HIOCKOCTH BBCAena addui-
ag cucrema KoopauHar Oxy. Halitw B oguOpOAuNX KOOpAMiIa-
1ax, a pas cOGCTBEHHBIX TOUYEK Jumi ¥ B apduIHLIX KOOpIn-
falax, npoexTuBroc npeo0pasosBaHue HAOCKOCTH, KOTODOE Hepe-
BOAnT:
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1y saanne x2+4-y2=1 B runeptony x*— y*=1, nonoauey;
HyI0 1iecOBCTBEHNBINY TOUKAMKE €€ achHvNTOT; ﬂg
2) runep6oay x2 - y¥==1, g0onmOguEHIYIO . HCCOOCTBEHHBING
TOUKAMM €¢ acMMIITOT, B napaBony y==x2 NOUOJHEHHYIO Heco
CTBEHHOH TOUKOH €€ AHaveTpOB; K
3) smaunc x%4-y?=1 B napaboay y=x% aononnenn“y;%
HecoBCTREHHOR TOYKOH eec AnaMeTpos;
4) napy nepecekalomHxcd npaMbix X2 — y2=70, aononneq‘%
HYI0 MX HecOOCTBEIHWMH TOUKaMH, B 8Dy HapalieblibiX ‘nps:
MHX X2 —1==0, TOHOJHEHNYVIO MX UECOGCTBEHIOH TOuKkoh! *
1468%*, Ha npoeKTUBIIO-CBKAHAOBOM NAOCKOCTH OTHOCHTE/IbHA
NpSvMOyroisHoi cucteMst koopamnar Oxy 3azaita runep6ona
X g2 1
o b ’ : :
'1) Haltn nmpoekTHBHOE 11pe06DpasoBanie B 0fHOPOLHEIX KOODH
AWIATAX, NpH KOTOPOM 3Ta runepGo0sa WIBAPHAHTHA, a KacaTexsd
nbie B BepuiMHax TunepOOMBE NMepexoidT B €€ aCHMNTOTLL '
2) Kak B 1eKapTOBBIX KOODMMIATaX X, y npeo6pa%yforc
COBCTBEINIME TOUKHM STOH THepGOAbl TPH 5TOM MPOEKTHBHOM
npeoBpa3zopainu? 4
1469. Jlokasath, Ur0 AeHCTBHTENb!IAS HEPacnanaonascs Jm&
HiS BTOPOFO MOPSAAKA HHBADHAHTHA TNPH TaPMOHHYECKOH To: ﬁi}
JIOTHH, LEHIP KOTOPOH ABAETCH 1OJIOCOM ee OCH. g
14790%. CocTaBuTh ypaBlieHie CCMEHCTBA AMHUE BTOPOro nopﬂg;
Ka, MHBADMAIITHBIX TPH FapMOHMYECKOH TOMOJOru# hxl—w@
kx.ﬁ:xg, Axi=x4 ¢ ocbl0 ApAy==]1:0:0] u uenrpou A, 5%
:0:0). :
1471‘* Hairn npoekrusuoe npeobpasopanile, npi KO]OpO
rouka A;==(1:0:0) nupapuanrua, a Touka Al nunun

Ay X + xe X3 + Gy x5 =0
nepexoanT BO BTOpYl Touky M’ nepeceuenus npsvoit Al
C 3TOH mmneH.

1472%, JlokasaTh, YTO eCaAH INPU TPOEKTHBHOM Npeolpasos
HAM ACHCTBATENLIOR OBAJTLHOR JIMIMH BTOPOTO HOpAAKZ B C
TPpW TOUKK 3TOH JHIHHM MHBADHAHTHHL, TO BCE TOYKH 3TOH .vxmm
VHBAPHAHTHEL

2. [Toapcot u noasput

1473. Hapru noaapy touku (1, 0) OTHOCUTEABHO AMHMK
342 — 6xy+ 532 — 4x — 6y + 10 =0, '
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1474. Haiirn nomoc npasoft 3¢ — y--6=0 oruocurensuo
gupil BTOPOro HOpsiaKa

—2xy 4+ y*-+2x — 6y==0.

1475. Cocrasurb ypasHenme npaMOH, HpOXoAsimieH uepes
roury (2, 1), moaspuo conpsxendyo HpAMo# 4x —y4-30==0
O1HOCHTEBIO JIMHUK

—6xy+9y? —12x 4 14y —7=0.

1476. 1la npavonr x —5y-}18==0 uadtret TOUKY, HOASAPHO
CONPSIARCHIYIO € TOUKOH (—3, 4) OTIOCHTEABHO JIIHH

2xy—6x-+4+4y —1=0.

1477. Cocrasuts ypaBHenue MMM BTOPOTO MOpPAAKE, 1/
roropofi ock Oy apiserca noaspoit rouku (3, 0), ocs Ox —
noaspoit roukn (0, 3) n koropas mpoxoamt uepes touxu {1, 2),

3
(0,

2

1478. CocraBuTs ypapliecuue Jimd BTOPOrO HOpPsAKE, NpO-
xouiticl uepes rouku A==(1, 1), B=(1, —1), O=(0, 0} npu
VCa0BHH, 4T0 TOuka (3, 1) swasercs momocom npsivoi Af.

1479, Nlokasars, uro noaaphl JI060# TOUKH IIOCKOCIH OTHO-

CILRILHO  3Jau1ca

x2 y2
az +- bE
1 HNep 0Bl
Voox2 y2
2 =1

GinpveTprulinl oTHOCHTEALHO ocu Ox.

1480, [loxazarh, ut0 nOAdpa J/moOOH TOUKH ACHMIITOTEI Til-
lepGoabl, OTaMYIAd OT ee ueHrpa, napasajeabita oToft acumi-
TOfe, )

1481. 1) [lokasarb, uro uoJAspa LeHrpa HEPACHAHAOMCHC
BIEH BTOpOro NOpAJAKE, JexamieH Ha upoekrusio-adduitHo#
I1OCKOCTH, ecTh HecOOCTReNas npsMasi.

2) jloxasarts, uTo HOMOC Auaverpa HepaCHajJ3oWeHcs JHHIH
BIOpOro nopsaka ©Crb  HECOGCTBCHHAs TOUKA XOpPA, KOTODHIM
COlpsKen 9TOT AuaMerp.

1482%, Ha npoekrusno-a@umiol 1110CKOCTH 3agana Jck-
CIBurembnad osadbHas JHHHA BTOPOro Hopsixa. JOKasarh, 4o
CCau uz Buemnel coOCTBEHHOH TOUKM 3rof JAunNK POBECTH
K uey kacareabubie, TO MpAMaf, COCAMHAIOMAT STy TOUKY ¢

8 1. C. Monenos, A. C. ITapxomeHko
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cepearHOH XOpawl, rpanuyubMi TOYKaMH KO'ropoﬁ‘ SABJASIOTCS Tf
KH Kacauusd, OyaeT AMAMCIPOM JIMHHH, COLPSIAKEHHEIM Hamnpa
HHIO XODbL.

1483%, Tokasare, ur0 UEHTp Hepacnalawmedcs AuHud By
POTO 1HOPSIAKA JCKHT BHC TPEYTOJAbHUKA, SBJSIOLIETOCH aBTOM
JSPHBM [0 OTHOUIEHHO K STOH JHHHU.

1484, [lokazarb, 4TO QZUPEKTPHCA JHHMM BTOPOTO TNOpPaf
ABASETCS MOAAPOH COOTBETCTBYIOUICTO €ff doKyca. .4
1486%, okasarb, 4TO €CAU HBE TpAMBIE MPOXOAAT 4e
doKyc AuuMH BTOPOrO HOPSAAKA, TO HEOOXOJAUMBIM ¥ [OCTATO
BN yCAOBHEM HOJIADHOH COMPILKEHHOCTH STHX MPSMBIX ﬂBJIHeT

UX TepHeHARKYApIOCTh.

1486. oxkasarh, uTO ecnu n3 KawaoH TOUKH NPIMOH, nep
NeHANKYASPHOA K OCH JIHMH BrOpOr0O MOPH/IKA, OMYCTHTh Nep
NENANKYASD 112 UOJSPY 5I0H TOUKH, TO BCE TAKHE MEPNCHAHKY
JAPBl HPOXOAAT 4YCpe3 OJHY M Ty IKE TOHKY, Jexaliylo Ha 'oq
JIHHUNA, %

1487%, ILorxasarb, yro ecan tpeyroashunk ABC HBJIHGTg
aBTOTMIO/SIPILIM A1 OKPYKUOCTH, TO TOUKA NepeCevyeHus BRHCY
Tpeyroastinka ABC cosilaszaer ¢ UENTPOM 3TOH OKPyXHOCTH

1488%*, ITyctn C — pelictBurensiiad OBaJALHAS JHIUS BTop'r'l
NOPsiAKA Ha HPOCKTIBHO-eBKJANAOBONA maockocTd, a F — ee hokyd
Hokagars, ur0 upu godspHurere OTHOCHTRALHO OKPYXHOCH
¢ ueHrpoM F MHOWECT8O BCEX KacateasMblx K juHnu C- npq
00pasyeTcs B MIIOKECTBO TOUEK OKDYXKHOCTH C ueutpom F. %3

1489%*, llaiitn reosierpuueckoe mecto noiocos M xopa n
pa0onbi, KOTOpPhle BHAIGE U3 (DOKYCA NHON FMPAMbM YFAOM. - 4

1490+, 1) Hdokasarb, YTO A&/ BCSKOrO MOJAPUTETA TEOMER
DPHYECKOE MECTO TOYEK, MHUHAGHTHHX CBOMM TNOJAdpaM, eCTh He
PaCHAJA0NIAACY JHHuA BIOPOrO MNOpaaKa (RelcTBATENbHAsA nm
MHIM st ).

2) Hoxasarb, 4r0 A% BCAKOW JMHME BTOPOro nopﬁm\a cy
mEeCIBYET uONApUTET, MPHU KOTOPOM TICOMETpUYECKUM MeCTO
TOYEeK, MHILAEUTHHX CBOMM NOJAPAM, SBASETCS 5Ta JMHUA.

1491%. Tlyctn na npOeKTHBHOH NJIOCKOCTH fAaHa Hepacna
JAONLAsCcH AWIMS BIOPOTO IOPSAKa ‘ i

%
@y X7+ Qoo Xh - Ass X3+ 2a05 0% -+ 2051 X301 4 2ay001.%, -—on

1 TOYKa M0 (x7: x}: x3). Halitn reomerpuyeckoe mecto Toqe'?
rapMoOINYEckd CONPSWCHHBIX ¢ TOukoi M, 01HOCMTOJ15HON
uek A u B, 8 KOTODLX [POH3BOJbHA® NpAMad, npovozmm.é
uepes TOUKy My, HepeceKkaeT AAHHYI JUMHMIO. o
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1492%, Tlyctb € — nuHMS BTOPOrO TOPAAKE, ABMAIOMIANCA
[€OMCTPHUECKMM MCCTOM TOUEK, MHUMIENTHBX COOTBETCTBYIOHLHM
pa npsvbiv npu noaspurete II. Jlokasath, uto ecnu Touka, M
qeant na amHuu C, 1o npu wnoaspurere II e# coorsercrmyer
kacateabtiags K munun C B Touxke M.

1493%. Tlyctb A — npon3Boabias TOUKa, JCAALIAsT HA Hepac-
nataioniecs JIHUN C BrOoporo nopaaka, a B — nomoc mo6oi
apsvofi, npoxonsdmed uepes TOUKY A. Jlokasatb, uyro npavas AB
grineTCA KacaTeabHo# k axumn ¢ B Touke A.

1494%, oka3atbh, uyTo ecau M — TouKa, BHEHUIA [0 OTIIO-
menitio K AGHCTBUTENbIIOR llepacnaiaiomeics JudHHH BTOPOro
ROpAAKa, TO €¢ NOoJApa NPOXOAMT vepe3 TOUKH NPHKOCHOBEINS
¥aCareABHBIX, MPOBEACHHHX K IAaHHOH iy n3 ToMkn M.

1495%, Jlokasatrh, uTo echu M — suemddas Touka Aas ach-
CriTRabHON Hepacnajalinefics AuHul BTOPOro nopanka, To Jo-
Gas 1apa NOMAPHO COMPSHKCHHBX MNPAMBIX, MPOXOASAIUX Ycpes
Toury M, TapMOHMYECKM pas[enscT Hapy KacaTelbHHX K 5TOH
v, POBEJEHHHX K Hed u3 Toukm M.

1496, Hanucate ypaBHiCHUC JHIIMKH BTOPOrO NOPAAKA, NMPOXO-
asiuel uepes Bepminubl Ay, A, Az 0asucHOro TpeyroabHuka,
suad, uto eanHuuHas touka f==(1:1:1) npoexkrtusnofl cncresmm
KOOPAMIEAT ABJAACICA MOMOCOM CAMHHUNOR npavod e=[!:1:1]

1497*, JlokasaTh, uTO ©CAH B HePacnajalouiyloCs JHWHHIO
KTOPOTO TMOpPSJAKA BMMCAH TPEYroJbHUK, TO HPAMadA, TOJAPHO
conpsxeHHas € 04HOH W3 ero CTOPOH, NepeceKkaeT ABE ApYyrue
CICPOHBE B TOJSPHO COUPSAKEHHBIX TOUKAX.

1498%, Ilyctb ToukM A # 5 NMOJSAPHO CONPsAKEHBI OTIIOCH-
TCIBHO Hepachajawouiefics suHMKH BTOpOro nopsaiaka. Ilycrs npa-
Mas, MPOXOAAIIAS yepe3 TOUKY [3, nepecekaer Iy JAWINIO B TOu-
Kax P u Q, a AP n AQ nepecekaior JHUIMIO BTOPHUYHO B TOU-
kax R u 8. [okasats, uro touku R, & u B Jaexar Ha oaHot
HPAMOH.

1499*, Ha npoekTHBHOH MIOCKOCTH BBEACHA TIPOEKTHBHAS
cucrema xoopanHat A;A,AsL. Ilvers £y u Ey— 10uKM nepece-
wehust npavMux A;E v ARE co-cropoHamit A,Ag n AzA,. Cocra-
Sit1h ypaBHEHHE JAUHAHM C BTOPOIO MOPAAKA, /1 KOTOpOii {asic-
nmfi rpeyroisuuk  A;A,Ag Gyizer aBTOMOARDHBIM, 3 MOaspoh
Cauinuunolt Toukm £ Oyaet npamas FE E,. Kakue u3 Todck Ay,
Ay, Ag ABAAIOTCA BHYTPEHHMMHM TOukamu JuHun €, 2 Kakue
BHOIIHUMU P

1500, [Tpn xakoM HeoOXOAUMOM K 0CTAaTOUHOM YCJOBHH
ane  TOuKH (XxpixgiXg) M (Y1:Ya:iys) HOAAPIO CONPAKEHHI

8*
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OTHOCHTENLHO HePacnadalonesics AMHAN BTOPOrO MOPSAKA
@y ]+ Q99 X3 + Agx; + 2as3X9x3 - 2a51.63%1 + 2161005 == 074

1501. Ilpn kakoyM HeOGNXOAMMOM ¥ IOCTATOUHOM YCJOBH
nBC MPAMBIC [1y:uy:u5] B |U1: 0y v3] NOAAPHO CONPAKEHB! OTHOR
CHTENBHO Hepacnanaiouiedcs JMHHM BTOPOrO 1OPAAKA e

3367 + oo} 4 ag3xs + 2ags Xy Xg + 2ag1 x5 + 2015000 X, = O?j
1502. Hatitm xoopauiaTel momoca npssMoi

WX - tgxy gy =0 |

OTHOCHTENLHO Hepacnagaloiieicad JuiHN BTOPOro IOPsSIKa %

A31X] - Qoo X3+ gy - 2a95.X5.05 + 2051631 + 2394346, =0.

J

1503*, Iloxazath, uTO eCAH B OBANbIYIC JHIMIO BTOPOL
NOps/iKa BNHCATh TPCYrOJABHHK W B CrO BCPIIMHAX MPOBECTH
KacareJbHbie K STOH JuHUM, TO TOUKA HCPECCHCIMS NpPAME
COGHHSIONMX BEPLIMIBL OMUCAHNIONO TPEYrOJAbHMKA C TOYKaM
Kacauns NPOTHBOHONOKIIMX CTOPOH, €CTh NOMOC NpsMOH, HE
KOTOPOR J1€war TPW TOUKH fepeceueiins CTOPOH BIHCAHIONO Tpe&
YrOabNIKa € KacarenbHbiMi B HPOTHBONONOKHHX Bepuaiax.  {

1504%, Hoxasarh, uro ecan AjA,Az— asronoaspHnit e«
Yroabuuk mast JCHCTBHTENBUOH OBAABHOR JHHAK BTOPOFO nopsuma,%
TO OMa M3 €ro BepIMI ABASETCH BHYTpenHed Touxko#f sTof
JAunny, a Ase APYTHE — BHEHHUMA. .

1506%, JlokasaTh, 9TO YpaBHCHRE JHIIMH BTOPOTO HODAAKS
OTHOCUTENBHO NPOEKTUBHOH CNCTeMBl KoOpmmIaT A;A,AsE nmeet
a1 X x5 —x3=0 Torga M TONLKO TOrR3, KOTrAa TPEYroib
Kk AjA.A; aBronoaspimi, Touka Az BHyTpelmss, a Touku Ay
n /12—~Bnnmrme s 3TOR MuHud # enunuanas Touka £ coBnias
LaeT € Oomuol M3 UCTHPEX TOUEK, B KOIOPHX HEpeccKaoTces xa-«
CarTCABIIBIE K JIMM, TIPOBEACHHLIE N3 TOueK Ay n A, -1

1506%,. Hanucars ypasnemue oBaALHOH JHHHE BTOPOrO MNO-i
pamka, xacatomieiics nByx cropou A;Ag n AzAg Gasnciuoro Tpe-
yronphnka AjA,Ay B Bepimunax Al__(l 0:0) 1 Apg==(0:1: 0),,
suas, yto emunutnas rtouka L=(l:1:1) gsaserca nomMOCOM,
eaunnuanod npavoit e==[1:1:1] omocnrensno aToll nuHnn. 4

1507%, Tpeyroapnnk ABC onucall 0KONO OBATLHON AuHAAS
sToporo mnopsaaxa. Jlokasatn, uto ecan touka M noaspno co-i
npakeHa C TOUKOH A OTHOCHTCILHO 2TOH NuHAK, TO npssbie M
n MC raikke TOAAPIO  COUPSKEHb OTHOCHTEALHO TOH x(eé
TR, 4
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1508%. Ilyctb A ¥ B — nosipno COnpshKkenible TOUKM OTHO-
cTeaplio Hepacuanaouedcs aunun C BTOpOro nopsaaka. Ilycre
ppavas, nepecekaowas Jaunmo C B Toukax P om Q, uwoaspno
conpsaena ¢ npamoit AB. lokasats, uTO npamsie AQ u BP
[epecekanTes B TOUKe, Jewaned na aunmn C.

1509. OTHOCHTCABNO  DPOEKTHBIOH CHCTEMBl KOOpAMIIAT

sa1alla HEPACHamaouLascs JHIHS BTOPOro NOPSAKa:

ay X7+ Qeaxy - Qe s - 2a55500205 4 205, X501 + 235010, = 0.
[IpH KAKOM 1EOBXOMMMOM ¥ NOCTaTOUHOM YCJIOBAN TPEYTOABHNK C
pepmindaMi - (Xt XyiXg), (ViiVe:Vs), (21129125 aBAsETCH
asTONOJSPHAIM OTHOCHTENBHO AANHOH Munnnu?

1510%, jlokazaTb, uTO eClu fABAa TPEYroaninKa SABASIOTCA
aBTONOAAPIBIME 1IPH JaIiIOM NOASPUICTE, TO IIECTh MX BEPIIKI
JC/KAT MA@ ONHOH M TOH € JMMHUM BTOPOrO MOpPSUIKa.

1511%, jlokazatb, urto MoOnie ABa TPEyroJblUKA, BIMCAHHbIE
B JICHCTBUTE/ALHYIO HEPacnaalonlylocs JMHHIO BTOPOro LOPAIKA,
ABIOTCH  ABTOTMO/SPHBIMI HPH 11EKOTOPOM HOJsPHUTETE.

1512#. JlokazaTb, 9TO €CJU B HEPACNaAAWILYIOCT JHIIHIO
BTOpOro topaaka snucay mecrayroabink ABCA'B'C’ rax,
w0 npamuie AA’, BB’, CC’ upoxonst uepes OfHy TOUKY, TO 3Ta
TOURA HBALETCS TIOMOCOM TPSAMOH, 11a KOTOPOH JICHKAT TOUKH Nepe-
CeYCHUS COOTBETCTREHHMX CTOPON Tpeyroasuukos ABC w A'R'C’.

1513#. [lokaszatb, 4YTO €CAM NOMIBIH UETHPEXYTONBHUK BIIM-
Call B Hepacuamalontyiocs JUNEI0 BTOPOro 1opsaxa, TO ero auaro-
HAILUBIH  TPeyTOJABLHUK SBJSIETCH ABTOHOASPULIM 1S pacCMarpH-
BacMOR naHMM, ’

1514%, JlokasaTh, 4TO INECTh BEPUINH IBYX aBTOMOJAPNBIX
TPEYTONLHAKOB OTHOCHTENBNO JIMHUA BTOPOrO HOPSAAKA NpUHAL-
JCKAT HEKOTOPOH Muilukg BTOPOro NOpSmKa.

§ 5. MpoexTHBHOE DPOCTPAHCTBO

1. [poerxmusgrnoie KOOPOUHAMBL 8 HPOCKMUBHOM
npocmparncmee. Iaparonusm .
Aackcaunnpos, ra XXIII, §1; § 2, om, 1, 2.

Mogenosn, . XV, § 197—200.

IToctuuxkos, 1. 4, § 2, nn, 1 —4.

15616%, B npoexkTusno-ap@unHOM  1poCcTpancrTse BBENCHA
apdnnas cuctema Koopanuat Oxyz w NPOeKTHBuas CUCTEMA
Koopamnat A;A.A3AE, roe A;, A, Az — HecobcTBenibie TOYKH
ocet Ox, Oy, Oz Ay cosnagaer ¢ Touxoit O u [ — Touxa,

~
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micoman 8 apduino# cucreve xoopaunatr Oxyz KoopianHaz
1, 1, 1. Bupasnth addpniiibie KOOPAIHATH X, y, 2 COOCTBEHH(
Touk M yepe3 ee TPOEKTHBHBLIC KOODAMHATHE Xj:.Xg:Xg!
(onHoponnwie KOOpPANHHATH). '

1516. B npoexrtusno-aduiiiod NPocTpaHCTBE 3a131i5 CBOM)
OIIIOPO/IHBINY  KOOP/AniaTaMH JBE TOUKH:

A=(1:0:—1:2),
B=(1:1—1:0:-2). :

-

Hatitn neco6ersennyo 1ouxky npavol AB.

1517. B npoextupno-addnttion npocTpancrse 3a1aHnl; 18
NIOCKOCTA CBOMMK  OAHOPOANLIMA  Koopanuarann [2:—1:0: 1§
g }6:0:1:—3). Hafitm HecoGCTBOHHYIO TOUKY HPAMOH, TO K
TOpOHt mepeceralnTCs 3TH MNOCKOCTH. '

1518%, B npoekTusno-adsiinod  NPOCTPAHCTBE  BBEER
MpOCKTHBHAA cucTeMa xoopmuiat A;A.A3AE, rae Bvce TouKi
Ay, A, Ag, Ay E coberennnie. OtHocHTenbHO  adnnioft cull
CTEMB KOOPAMNAT C HauanoM Koopanuar A, ocavn AyA;, A,A48
A Ay eannnunoit Touko# I ctpodtes Touka My== (X1, Xp, X304
Ornocarenbio ad@uUOR CHCTEMB KOODABHAT C HAYazoM KOOPH
nanatr  A;, ocamn Ads, AAds, AjAy n eammuuHo#  TouKo

CHCTEMBE KOOPAMHAT C HauaaoM Koopmmiat A, ocavu AyAd
AsAy AAy n eanununoft Toukoh FE crpowrcs Touxa M, =¥
= (¥, X3 X OrTHocuTEARHO adipuHHOH CHCTEMBI KOOPIUHAE
¢ HAUaJIOM KOOpJAMHAT B TOuKe A, ocsmu Azhy, Agd, Azd, -
enunnunol TOukol E crpoutcs touka My==(xy, X4 x,). Hoxa
3ath, uto npavsle A My, AsM, Az;Ms AM,; npoxoasT uveped;
onHy Ttouky M, u nailted ec npOEKTUBHME KOOPMHHATH. 3
1519%, B npoextusHo-apduiHOM  IIPOCTPAICTBE  RBEIEHE]
addunnan cucreMa KOODPANNAT, OTHOCHTEALHO KOTOPOH 3amaH
ypasnenus rpauch Gasncnoro rerpasapa AyAsAzAy ;
3]
]

A 4By +Ciz+ D=0 (AA34),
Apx + Bay+4-Coz -+ Dy=0 (A, Az4),
Agx - Bay+Cez - D3=0 (A;4:4,), _ \
A By 4+ Coz+ D=0 (A;A,45) ‘

%

n ennupuiag Touka £ ==(Xq, Yo Zp) UPOEKTUBHOHN CHCTEMN KOOD
auHat A A AsALL. .

HailT  npoekTHRHME Koopauuatu toukn M, ecan manu eé
adPmEC KOOPAVHATH X, Y, Z.

:

. i
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1522 |

1520%*, JlokaszaTp, 4TO €clu B POEKTHBIIO-CBKJIHA0BOM PO~
cipoiCTBE BBEACUA NPOEKTHBHAs cucreMa koopannaT AjA,A,A4E,
pae bee Toukn Ay, A, As Ay E — cobersenibie, TO HPOEKTHB-
pie KOOPAHMHATHL X : X9 X3: X, cobcrennod rouku M nponop-
qolABHbL OTHOUlelsn paccrosuni dy, ds, dg, dy or Toukn M
o rpenelt AgAgAy, AyAgAL AjAN Ay AjAVA, Basuciioro Terpasipa
K PECCTOSIHUSIM €, €5, €3, €4 OT eduunuHoHi rouxu E 10 Tex ke
rpatcH

d

_ L .

Axy== o Axy == oy
d d

Axg== L = -t
€3 ey

{1¢1PaAPUUCCKUE KOOPAHNATHL TOUKH).

1521%, B npoek rusno-abduintom upocrpaicTse Beeaena npo-
ewinptiag  cucrema  koopmunat A AA ALE, rme Bce  TOUKH
Ay, As Ag A, E—coGersenusie. [1okasirn, 4T0 NPOEKTHBHEE
KO PUMHATHL Uy ! Ug i Uyt Ly CODCTBEHHOH [IOCKOCTH tyXy ~+ Ugky -+
CdlyXg - Uaxy = U 1DPONOPUMOHAABHBI OTHOMWCHUIM Dpaccrosini
G,. 8,, 84 04 or Bepuian Ay, A, As; A, 0asucHoro rerpasapa
LA A, 10 pacematpusacyol IAOCKOCTH K PaCCTOSHUSM €, &,
£, g, o1 pepuind Ay, Ay, A Ay 40 CAMHUYHON IAOCKOCTH
S S S

O 8,
7\.”1—- Fl’ y }\,LL_;——— b; s

63 5_;

~ Aug= P Mt y= e

(1eipasapuueckie KOOPARNATH HAOCKOCTH).

1522%,  OTHOCUTENBHO TIPOCKTHBHOH CHCIEMLI  KOOpD,1HMHAT
A A3ALE B UPOEKTUBHOM TIPOCTPANCTBE 3d1aH HOBLIH Gazuc-
nun rerpaspap AjAJALAL moHosas enpnnunas rouxka E7:

Aj=(ay s a3 ag),
Aj= (12t Gy @y Ayy),
Ay== (15 yg: Qg3 Ays),
A= (Q14: (37 By Qgg),
E'=(by:by:b3:by).

1) BuipasuTh CTapHE KOOPAMUATBL Xp:X,:Xg: Xy HPOU3BOJL-
Wt youky M NPOCKTHBHOFO UPOCTPANCTBA uepes ee  HOBHE
NOGPITIHATEL X! Xy XG0 XGe _

2) Buipasuth X;:xp: X5 X; 9EPE3 Xq:Xg Xy lXy
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1523, Cocrasuth ypapHenus HPaMOH, NpoXonsime# uepg
Touky (2:0:1:—3) wu ncpecekaoulefl jse npsubier  Onuy
npoxoasmyio uepes toukn (1:—1:0:4) m (—2:0:—4:5;
¥ APYryio, 3alauuylo AByMs TaockocTamb  |2:3:—3:0] 4
[3:—2:2:1). 1

1624, CocrapuTh napaMeTpauecKue yparHenus NpsMoi, aex;
ulelt B 1r0cKkoCcTH Xy — 243+ 3x,=0 u nepecekatoiuct nse np
Mble, 13 KOTOPHIX OAna 3adana asyMs Toukamn A=(2:3:0:-- 4
B=(0:3:—4:0), a gpyras—ByMa ILIOCKOCTAMH =&
=12:0:—3:0], v=[1:5:4:3]. / _

1625, Ornocutenpiio  NPOEKTHBHOR  CHCTEML  KOODAMHE
A1 A, A3ALE B pOCKTHBHOM TIPOCTPAHCTRC FAOCKOCTbL IT 3azxa
ypasHeHey

a1 Xy ap vy - agxg -+ agx, =0.

Kak pacnoaowcena 3Ta A0CKOCTb OTHOCHTEALHO Oa3ucHOro Te
pasnpa AlAA/L,, ecna: 1) ay=0; 2) a=ay;=0; 3) q =
= a2: a( ==
1526%, Omocuremlo NPOCKTHBHOH  CHCTEMb xoopnnuag
ApA,A3AE B POSKTHBIOM  HPOCTPANCTBE  33idubl IBE 10}
ckoctn o o B
apxy+ ap Xy -+ agxg 4 a;x, = 0 (),
byxy - byxo + byxg+byey = O ().
Iloxa3a®s, 4ro: '
1) mrockocTn @ M fi coBnamawT TOTAa M TOJBKO TOMY
KOria COOTBETCTBYIOUINE KO3(DMUIUENTH ypaBHEHui 3Tux na
CKOCTeH NHPONOPILMOHA/bHbL

a =kby, Qy==kby, ag=kby, a,=kb, kH£0,

2) naocKOETH O ¥ P NCPECceKaloIcs nHo npAMod, nexaet

B IJIOCKOCTH X4==0, TOFAa U TOJABKO TOrA3, KOrga CyHiec rBye‘J
qucao k3= 0 Takoe, uro
ay=kby, ay=kby, ag=rkb;, a,F kb, ;

3) naockoctu @ # B ucpecekaiotes 1o npsmod, nepecexar
wel pebpo x3=0, x,==0 Gasucnoro rerpasgpa, Toraa ?
TOJLKO TOIJ1d, KOTAa cyHiccrsyer amcno k £ 0 Takoe, urto

ay=~kby, ay=*kby u az 7~ kby um a, =~ kb,
1527%, OTHOCHTECABIO 1POEKTUBHON CHUCTEMDI KOOpILHHEI‘

AjAyA3AE B TPOEKTUBHOM TNPOCTPANCTBE 33jaHbl fiBe TOUK
A=(ay:as:agiay) u B=(by:b,:b5:0,).

X -t
B et et ot o e

A

e
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loxa3sarb, 4TO:
1) 3TH TOYKH COBHAmalOT TOrAa H TOJNBKO TOM/id, Korla
CyILeCTBYET YHCHo k=0 Ttakoe, 4uro

ay==kby, a,==kb,  ay==kbs, a,=kb,

9) npsivas AB “npoxoaunt uepes mepwnny A,=(0:0:0:1)
GaancHoro Terpasapa A;dsAgd, rorma m ToaLKO TOrAa, Koria
cyimecrnyer uncao k=<0 rtakoe, uTO

alzkbl, GQ—:kb2, aaxkb., 04#]317;

3) npasas ADB nepecekaercs ¢ pebpom AyA, 6Gasncuoro
terpasapa Ay, Agd, TOraa U TOJBKO TOTAA, KOMJIA CYULCCTBYET
wic1o k=~=0 Takoe, 4yTO

ay=~kb,, ay=~rhby u az=kby vau a, £ kb,

1528, Ilpu kaxkoMm 1eoBX0IMMOM M JOCTATOUHOM YCJAOBHH
ABE UIPAMBIE B HPOEKTUBHOM HPOCTPANCTBE MMEIOT OGHLYIO TOUKY,
eCan:

1) oamna npsavas npoxomut 4epe3d Toukn A=(a;:a;:a;: ay),
Bes(by:by:by:by), a npyras—ucpes 1oukn C==(cy:co:Cy:0,)
W D=(dy:dy:dydy),

2) oana npsMas ABASETCA JlKMeH liepeceucHHs ABYX 1110-
CKOCTCH

u==l1y ity uz:1,), V==|0;:0,:03:7]
a apyras — adiineil nepeceleHus IBYX TIOCKOCTel
w=[w 1 Wy W Wy}, p=[p1:p2:ps:pals

3) o/mna npsamas npoxomut uepes roukn A=(a;:a,:4as:q,),
B==(by:byibs:by), @ npyraa ssanercs annmed nepeccuenus Apyx
MA0CKOCTEH t=|u1:ls Ug:tly], V=|V110,:03:04]?

1529. OrtnocuvenbHo  HPOEKTUBNON CUCTEMbi KOOPAMHAT
A14,A,A4E B upoextusnom npocrpancrse 3amana Touka M —=
(Xt Xyt xg i Xy Hakttu Touxn M, i=1, 2, 3, 4, uepeceuenns
npssmx. A;M C rpausaMu, nPOTHBONOJAOKHMME Bepiuuiam A

1630%. OTHOCHTEIBLHO TIPOCKINBHOH CHCTEMBE KOOPINNAT
A1A,A;AE B npOeKTHBIOM 1IPOCTPAlCTBE 3a1aHa Touka M =
XX 1 Xgt xg) Tlyets My=(xy:%3:xy:0) —Touka, B KOTO-
poit npaman A,M uepecexaer rpaus A;4,A; Iokasars, uto
X1: X2 Xy — UPOEKTHUBHBLIC KOOPauHathi TOukH M,y Ha UPOEKTHB-
Ho# nnockocty A;A,A3 B NPOCKTHBHOH CHCTeMC KOOPAHHAT
A1A3A4E,, toe E,—7touxa uepeceveuns upamoi A,E ¢ wiao-
Choctbio A;A,A,
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1531%#, OOCATCALHO TPOEKTHBHOH CHCTEMH  KOOpIHHE
Aq AQA A, F B npoemnmlol npocmancme Banaua Touka M 48

YL rmocr(ocm /\ AM ¢ peopmx A1A2, a Eqy— TOuKa nep
CEeuCHUs TINOCKOCTH A 3AE ¢ roii we upmoft AyA,. Jlokasarg

HOM CcluCTeMe KOoOpAmHar Ha npﬂmoﬁ Ad, ¢ 633HCHHMVI TOUKH
mu Ay, Ay u esunnunot roukoi Ejs. ;
1532%, "Hasitu anrapyonmieckoe otnoumenne (ABCD)Y o4
THIPEX TOUEK, JNEGKAUHX B 1POEKTHBHOM HPOCTPANCTBE Ha on
HO#! npsivMo#:
A==(X11x01 X351 Xy),

B- (et yeidst Ya)
C=((ax1+ Pyt (axs - Byo) s (@xs - Pyg) t (v + 5)’4)),
D= ((Axy-|- ) s (Ao - wys) : (s - puyvs) (Ao - PW4))-
1533%. B npockTnBiOM npOCTPaHCTBE BBCALHA npoeKTHBHAS

crcreMa xoopaunar A;A A3A45 k

1y Tlaftu toukn L,, i==1, 2, 3, 4, B KOTODHX HpAMKE Ai
NepeceralnT  NPOTHBOLOAOKIINE Tpank  GasHCHOrO  TCTpadipd
A1BoAzA, v Toukn Fpy i=1, 2, 3, 4, TapMOHIIECKH COlUpsIKEHs
ume ¢ roukamu [; ornocarenbno touek A; u E.

2) Hatitu voukn L, B KOTOPHIX TIOCKOCTH A AL ncpcce’
Kaior pebpa, nporusonionoxnsic pedpy A;A;, n Tornm Fy, rap:
MONUMUCCKH  COTIPSHIKENHbIE C TOUKAMM £; OTHOCHTE/bHO BCPLIKE
pe6pa, TPOTRBONOAOKNOrO peépy A;A.

3) Haitrs r1oukn Gyasy, Oisar COraes TapMonmtecis congﬂv
weHnnsle € TOUKOH L OTHOCHTEABHO TOUCK LEio, Flag Ls, ‘é
Eyg Esg i

1534%. Tlycth F — npousBoablias TOUKA HPOEKTHBHOIO npoj
CTPaCTBa, He Jexaulas [ Ha OAHOH H3 rpaHedl TeTpasap:
A1AsAgAy. OBG03HAUNM uepes M MIOCKOCTD, NPOXOAFIIYIO depe
pebpo A;A; m toury E. TIycrh T;; — HIOCKOCTb, KOTOpas npos
XOmHT uepes peépo A;A; m KoTOpas TapMOHMUECKH COUpsixeHd
C TMAOCKOCTBIO Ji;; OTHOCHTEAbHO rpaHei TeTpasapa, npox011ﬂ§
wux uepes pebpo A;4. Jloxasate, uTo TpH npsiubie, 1o Koro‘l
PHM TEPECEKAOTCA IAOCKOCTH Tya, Tay Tiz Tag Topr Tip H mecm
TOUYEK, B KOTOPLIX HNOCKOCTH Tya, Ty Tis Tog Tog Tag HCPECE
K&IOTCA  COOTBETCTBCHNG € pefpayn Azd,, AyA, AsAs, AAg
AAs, AjA,, aexar B oaHol maockoctd. CocraButh ypasHeHRé
9TOR IUIOCKOCTH, upkHuyMad Tterpasap Ayd,dsd, s3a Gazucusidh
a touky E —3a equniunyio Touxy.

2 it T
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1535%, TInockocrn 51, HC IPOXOASLas HK depe3 OnHY W3
pomuull TETPaZapa A AA;A,I, uepecekaer pebpa A;A; B TOY-
xax M. Ha xaknom peGpe A;A; Geperca 1oyxa P,j, lap“onn—
yeerd CONMPSKEHHas € TOUROH M] otHOCUTEMBHO TOYer A, Aj
“lgwasalb, 4TO mpasbie [ral’g, Pi3Pay, P1iPes upoxomst rlepea
oAy TOUKY €0 @ MTO wepes Ty e TOuKy @ npoxoast mieCtb
\]']-f}CKOCTCﬁ: [')1._;‘143/'\4, p13A2A4, [‘)14/42‘43, P23A1A4, P24A1A3,
Py s . ;

1536%. ITpavas / nepeceraer rpatm AyAgAy, A1AgAy AjAs Ay,
+Ag rerpaviapa A;A,AzA, coorsBercreenio B Toukax My, M.,
A, My Tlyerb m; — na10CKOCTB, [IPOXOASiAs Ueped Bepuluny A;
1 mnyxo npsinylo. JlokasaTs, 4TO aurapMOHHYECKOE OTHOLIEHHE
(M My MgMy) paio anrapMOnUeCKOMY OTHOLICHHIO (IT;TTail3TT,).

1537*. [lokasats, 1TO ec.ly 4ETHPE BEPHIMIE OAHOrO TeT-
PaAPa NPANALICIKAT YeTHIPEM IpansM BTOpPOro, a TPU BepLIuibl
$1UPOrO — TPEM TPalsiM NEPBOro, TO W HCTBEPTAash BCPIUMIIA BTO-
LOTO TeTpA3Ipa NPHHAMJICAKHT 4Y4ETBEPTOH rpaHu NEPBOrO TeT-
pruspa (reopema Mibnyca).

1538%*, Hoxkasarh, yTo ecan ai, ap, a3 ¥ by, by, bg— e
100HKR [IOTAPHO CKPESHIUBAIOIAXCS HPAMLIX ¥ KOKAAN HpsMad a;
HIpUCeKaeT KaKAY NpaMyio by, To Mo0as upsvas, nepecexalo-
LoLLUPAMBIE @y, @, Qg OyIeT uepecckars w npaMme by, b, by
copena Fanyqun),

2. Koasruneanyuu

Adexcanyapos, ra. XXII, §2, 0
Moaenos, ra. XV, § 201.

15839, B  upoexiusno-adduntHoM  NPOCTPANCTBE  BBesCHa
wibtiag cucrvema koopannar Oxyz. [dano npoekrHBHoe nPcod-
DU30BAHAE B OAHOPOAHMX KOOPAXIATax

hxi=ayix; + aoXe + A13X3+ Araxy,
Axy= an X1 -+ QeXy + Qas s+ Qg Xy,
hxg= agz1X) + Qe Xy + AgaXs T Aas Xy,
Ay == 0411 - QgeXa -+ QuaX3+ daa ¥y
1y Hagtn B abdunnbx Koopannarax Gopiyisl, o KOTOPHM
Hpecipasyoresd CoBCTuRIIILE TOUKY [IPOCTPAHCTRAE, He Jexauine
KU 1110CKOCTH

Qg1 X1 @a X+ Qyaxs -+ agx,=0.

—
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2) tahte npooGpas HecOOCTBEMNOH NIOCKOCTH 1PH 3TOY
npeobpasosannm.
3) Haiite 06pa3 HecOGCTBEHHON TIIOCKOCTH TIPH 3TOM npeo
pa3oBanuu. 4
1540. B ppOeKTHBHOM NPOCTPAICTBE RBEIENA NPOSKTHBHIY
cnerema koopanuar Ay A, AgALE. laditn npoextusHoe npeobps
80BaHuE, KOTOPOE LICPEBOIMT FIOCKOCTN '

Ay Xy - AaXs + ay3X3 -+ ayaxy =0,

A1 X1 + Apa Xy + Qo3X 5 Aae Xy =0,

@31 X1 - Q3262+ Agaxy+ Asyxg =0,

Qg1 X1+ Qga o F Qy3¥s - Qg% =0,
W3 KOTOPHX HUKAKHC TPH HE NPOXOAAT uepes OuHy TpPIMyiod
COOTBETCTBEINIIO B NAOCKOCTH ApAgA,, AiAzAs, AAxA, A A2A
a 104Ky (by:by1bg:b) — B eqvHUUHYID TOUKY L =(1:

1541, Halitu upoektusnoc upeodpasonaune, Kompoe nep 3
BOANT TOuKH Ay == (1 -0'0'0) AQ:(O: 1:0:0), As_—:(():():I:OHT

Ay==(0:0:0:1), E=(: 1) coorsercrsemio B TOUKH
A1 = (@11 Qg1 : ag : gy, Az == (@yy : Agg * Q32 ° Aya)s Az 1
== (@3 Qa3 Qgg° Qaz)y Ai==(Q1q Aoy 05y Agy), E = (by: b2 bs:b

NpR ycAOBAM, UTO HmKakne yernpe u3 1ouex Ay, Al Aj Al E:
He MpunaaIexar OAHON NJIOCKOCTH.

1542, Haitru Bce npoextusinic npeolpasopanug, Npu KOO
PMX BepinHm Gasucioro Tetpazupa A;A,AgA, npoex‘msu;g
cucrexh  KoopmuHaT Ay ApAzA L ABASIOTCH  MNBAPWANTHAME
TOUKAMH. ¥

1643. Hatirn oOnia#t BRI HPOEKTHBBBIX TNPeoGpazoBaHy
TPOCKTUBIIOrO 1IPOCTPAICTBA, NPH KOTOPMX pebpa Ay A, H A3A;§'
6asnCcHOTO Terpasapa HHBAPHAHTIEL

1644. lladmn oOumd BAX 1POEKTUBHBIX npeoépasosaﬂug
IPOSKTHBHOTO IPOCTPAINCTEE, TP KOTOPHX HMHBAPHANTHH BCE
Touky pebep AjA, u AgA, Oasucnoro Terpasapa A;AAg Ag

1545. Hattru oOmnit B NpoekTuBRHIX NpeoGpasoBanul np()e'1
EKTHBHOTO 1IPOCTPAHCTBA, 1IPU KOTOPHX pebpa 6asncHOro TeTpa
sapa Ay AyAzA, Hepexonar B pe6pa, UM NPOTUBOLONOKHEIC, g

1546 Ha#irn ofin#t BuR npoexrusiinix npeobpasosannit npoﬂ
eKTUBHOrO UPOCTPANCTBA, TPH KOTOPHX Beplinbl A, A, Ag
A, 6a3ucioro TeTPasapa NEpexoasT B TOYKH, Jewalune Ha mpol
THBONIONOKHBIX I'DAHAX.

1547, Hpsambie AE, A,F, AyE, AE, coepuBsionipe Bepnty
Gasucioro 1erpasapa A AZAJA4 C cAnmnnuHOH TouKOH E, nepf-’—J

i
'Y

FEINNS
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cCKAOT  TIPOTHBONONOWHLE 3THM  BepuwunaM  rpann  AyAzA,,
A VsAe AA Ay, A1AgA COOTBEICTRENHO B TOUKAX Fq, Ly, L,
F, ilafitn upockrusnoe npeoGpasosaiive, Mpii KOTOPOM TOUKH
Ay Ag, As Ay 11EPEXOXAT COOTBETCTBENNO B TOUKRM £, Fy, [,
[, @ TouKa £ unpapuanrHa.

1548%. 1) B npoexkTuBiOM NPOCTPAINCIBE BBEAEHA NPOCKTUR-
nag cucrema koopaunar AjA,AAE. Hatn npockrusnoe mpe-
06)a30BANNE, HMEIONEe TOALKO ABE HIBAPHANTHLIC TOUKH Ay =
=2 (1:0:0:0), Ag=(0:0:1:0) u T04bKO Oy HIBAPHAHTHYIW
npsiiylo Az,

2) Kakue npockrupnpie npeoOpasopanna nOPOKMaET pac-
cvarpusacyvoe npeobpasosanne Ha npasbx A A, w AZALR
lipn Kaxom ycsaopnn 3ty npeobpasosanust OynyT HHBOMOLM-
OHIBIMI? -

1549%. 1) IIpoexTusioe npcobpasoBanue HE MMCET HUBADH-
antinix TOMCK 1 IIOCKOCICH, 110 MMCET [ABE CKpeusaoniuecs
nusapuanrabte  upsseic. Kak  3anguerca 310 npeodpazoBamiie
B Koopaanarax, ecian pebpa AjA, n AgA; 0azuchoro rTerpasipa
A AA3A, PACTONO®HTL 1A UNBAPHANTHME NPSIMBIX?

2) Kakune upeobpasoBanust HOPOXKMACT PACCMATPUBAEMOE NPO-
exTHBOe npeoBpasosannc na npsnbx AjA, n AgA?

1550*%, B npocTpaHcTBC BBEACHa IPOCKTHBIIAA CHCTEMA KOOp-
nstat A AARALL.

1) Hatitu npoextusiioc npeodpazosanne P, 1pu KoropoM
TouKkn A, Ay ¥ BCC TOuKH npaMofi AzA, mHBapuantumL

2) Kakoe upoekTupnoc npeotpaiosaine nopoxnactes rpeo0-
pasosannem P B maockocru AjAzA,°?

3) Kakoe npoextusuoe npeodpasoBanue HOPOWAILT 1peod-
pasopanuc P wa pebpax Tterpasapa A;A,A3A,°7

1551%, B npocrpancrse BBeAeHa NPOEKTHBIAS CUCTEMA KOOP-
aunar Ajdy A3 AL

1y Hanrs npoektnBnoe npeodpasosBanye, Npu KOTOPOM TOUKH
Ay A, Az w upamas AgA, uasapnantib.

2) Kakne npockTusibie npcoBpazosannst MOPOMAAOTCS ITHM
npeodpazoranueM Ha npsaoi AgA,?

15562%, B npoextuBHOM 11pPOCTPAHCTBE BBCACNA NPOCKIHBHAS
Cuctema woopannar Ayd,AgA,L. Kakoe npoexrusiioc npcoGpa-
soBaNKe HOPOKMACTCA B naockocri A(Ad,A; npoextusibiy 1pe-
oCpazopauueh, OCTaBASIONIHM HIBAPHANTHBIME BCE TOUKH HPAMBIX
Ahy u AgA2

1553*%, B npoexkTnBIOM NPOCTPAHCTBE BBEACHA MPOEKTUBHA
Cucrema koopmuHat AjA,AzALE. '
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Hatitu npoextusnHoe npeofpasoBanne, npa  KoOTOpoM Bif
TOUKH II0CKOCTH A;A,A; musaprantusl u pedpo A(A, sBiserds
NHBAPMAHTHOH TIPAMOH. A

1554, B npocipancree sBeACHa IPOEKTHBHAA CHCTeMa KOODAEE
war A 4,AsA,E. Hailvn  npoextusmoe npeo6pasopanue, npd
KOTOPON Toukn A;, A, niockoctn Ay A,Ag, A1AA,GynyTt uns
puantiibl, 3

1555% B npoctpancree BBeZeHa [POEKTHBHAS CHCTEMY
rkoopaumatr Ay Ay AgA L. 2

1) Ha#ru npocktusinoe npeobpasosanne, UPU  KOTOPOM
Touki A, A, Ag A, UEPEXOAST COOTBETCTBEHHO B Touku A
Ay AL, Az w0 rouka E—p Touny (l:i—1:l:—1). :

2) Haliru ueBapuanTabLIC TOYKM, MHBAPHAHTHLIE IJIOCKOCTH
HHBADHALUTHLEIC HPSIMBIC 3TOro RpcoGpasoBaHus. 3

3) Kakue npoexTusinie npeoGpasoBatinsg NOPOMAAIOTCH ITH
npeobpasonadueM na upsunx AjA, n AgAg?

1866%, B npocrpancrse psefeHa NPOEKTHBHAA  CUCTEM
koopanuat A;A,AgAE.

1) Haiitn npockrusnoe npeofpasosanue, TpU KOTOPOM BC
TourH Iwockoctd A;A;As u 10uKa A4 HHBAPHAHTHH, 3 €/1HHHYY
nasg roixa E nepexonur B toury (l:1:1:4), 2~ L 3‘

2) Hafire upBapPHANTHLIC HAOCKOCTH U HIBADHAHTHHIE npﬁ
Mble 2TOro npcofpasosanus. :

3} Tipu Kakoa 1eo0X0AUMOM U AOCTATOYHOM YCJIOBUH 5714
npeo6pazoBaiye GyaeT ANBOJNICUIIOHHBIM? [

4) Kakne npoexruBHpie npeoOpPA30BaHNT NMOPOXKAANTCI PAC
cMarpusaeMeiM  npcoGpasoBaneM B HJIOCKOCTSX, npoxonsmm_
uepesd npamMyo A,E? ’

13567# B, npocrpaiicrse pBejena IIPOCKTIIBHAY cMCTemag
koopannar A;A,A AE.

1) Ila#ro npockrusioe npeobpasosanue, HPH KOTOPOM roqmi%
Ay Ay Ay Ay NEPCXOLAT COOTBETCTBENHO B Touki A, Ay, Ay, A;;;
u rouxa E umpapuantna.

2) Hailtn unsapuantinie TOYKH, WHBADHAHTHHE MJIOCKOCTH- 84
UHBADHAHTHLIE TPIMHIE 21070 Hpeobpa3oBaias. 4

3) Kakue npocktusnmie 1npeo0pazoBanus HOPOXal0OTCH 9Tm\§
npeobpasosaunes na upssbiX A3 u AgA,? s

1568%, B npocrpaHciBe BBCaena NPOEKTUBHAA CHCTEMY
koopaunat A;A,AzALL. : _ k

1) Hatirn  npoexkrusnoc  npeoGpasosaiine, npu  KOTOPOM
tourku A,;, A, Ag A, UEPEXOAIT COOTBEICTBEHHO B TOUKN Ag
A; Ay Ay uotouka E unsapuanrsa. :
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2) HaiTu unBapuaHTHHE TOUKHM, HHBAPUANTHBIE NMAOCKOCTA U
AneaPHAHTHHIE OPAMBIE 37070 npeoBpasonanusi.

2) Kakue npoextuBHpie npeo0pa3oBanus 110pOXAAIOTCT pac-
cuMATPHBACMBIM TIPCOBPA30BAHNEM HA €TO MIMBAPHAHTHMKX NPAMBIX?

1859%, Ilycrp ;o » o — ase pasauudble nnockocTd, a O n
(' — B€ Pa3AMUNBIE TOUKH, HE MAEWKAUIUE HA HIOCKOCTAX 7T 1 O
1Tvers M — npoussonbuas TOuKa IJIOCKOCTH fi, 2 — TOuKa mepe-
couctiug npaMo#t OM ¢ nnockocrbio @, M’ — Touka nepeceuecims
npavolt O'P ¢ nnockocteio M. JlokasaTh., uTO mpeoGpasonarie,
npi KOTOpOM Touke M cranutcs B coornercTsue Touka M,
ABJIRETCH TRIEPBONUUECKOR FOMOJIOTHCH, OCbIO KOTOPOR AraseTcs
pnavas Iepeceuenus [IOTKOCTEH T A &, a UCHTPOM — TOHIKa
nepecedenns npayot OO0 ¢ MaoCKOCThIO T

1560*, HdaHo npoexkrtusHOoe 1peodpasopaiiue;

ki == 1%, @190+ a33¢5 - @y vy,
ko= a5 X1+ Q935 - Aa3X3 1 Qoyy
ki3 = ag X1+ Qgp0 - Qa3+ azxy,
koch== 041X + Qo X0+ Qga3 4 Qgy X3

ITycTs
ai—h Q13 a1y
()= A1 dp—h Az
Qg () az3—h  a
ay Ao A ay—M

— XAPAKTEPHCTHUCCKUHE MOMUHOM MATPHILH

Qi Qi O1g Qe
A Oyy Oy oy {y

Q31 Oz gz A3

Quy Gy Oy Oy

3Toro npeoBpasosannd. okasars, uro:
1) KOOpARHATBI X;:Xg:X5:X, MHBAPUAUTHHX TOUCK 3TOrO
NpeoOpasoBauna ONPCACATOTCA U3 CHCTEMBI YPaBHEHRH
(a1 — ) X1+ A Xy -+ aiaxs + a6, =0,
91Xy T (@23 — A) X3 -} @a3X5 4 @p0.6, =0, ‘ 0
Q3561 - QgaXp - (a53 — M) X34 @z =0,
Ay Xy QX2+ agg s+ (agy—4) =0,

rie X——KOP@Hb XaPaKTEePUCTUUECKOTO TTOANHOME,
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2)  KOOpAMHATH  6y:iy:U3il, WHBAPHANTHHX TJIOCKOCTEY
HAXOJSITC W3 CHCTEMbL .
(@11 — A) 11y 4 agytty + agiity + agty =0,
gty - (@ag — XY tig -+ agolig +- a gty =0,
s3lts + Qagtly I (g — A) g+ a1, =0,
gyt Qaqlty + Qgglts +(@gy — Ay 15 =0,
11 A — KopenL TOro e XapakTePHCTAYECKOrO [0JAMHOME; {
3) ecan A —IIPOCTOH KOpenb XapaKTEPHCTHUECKOrO 1O/
HHOMa, TO COOTBEICTBYIOULHC €MY HIBApHanTHas TOYKA U TJI0YE
CKOCTh, oupeneasicsbic u3 cucies (1) » (2), He nuuugentuo. 4
1561%*, lauo npockrusnoc npeobpazonaHue:
’ .
kx| == 0a1jX1 -1 Q1aX5 + Q133+ Ay Xy,
hxg=ay1X1 + Q3062 4 Q23 X5 - A4y,
ki =311 4 QyoX3 1 Q533 - Q53X
4 -
kxg==0a.X1 T Qgaxe -+ a,3%5 -+ a5

~—~

Ilycrs
ap—A Q1 13 Qg
a1 p—h sy
gy 32 g — A 3y
g Q49 Q43 dyy— A

-— XHPHKTCPHC'TPI‘J@CI(I«]F] NOJUIIOM MaTpHIibl

/au Ta 13 Qg
A= oz Ay
§ Qa1 Gy d3p A3 3
\a.n G2 Qyg Oy 3
3TOro npeofpaszonannus, 5
Halitn kanonuuecknii Bua 3T0r0 npcoOpasosBaling B 3aBHCH-
MOCTH OT KOPHEH Ay, As, Ay, Ay XAPAKTEPHUCTHUECKOTO HOMIHOMA 4
u paura matpnos A — AL B cayuwae, ecan A — Kpatubiffi Kopeub §
XapaK rePHCINYECKOro MOJIHOAA. K
Paccyorpers ciaeayouliie cayua: o
1) Ay As, Ag, Ay — mCHCTBHTENbHBIE W MPOCTHE KOpIK;
2) Ay, Ap— mEliCIBUTEJBIIRIE H  PA3NMUUHHIC KOPHY; Ag Ay —4
KOMIVIEKCHIC COonpsukenniie kopnn: Ay y=a == i, f == O; ]
3) Apy Xy, Age Ay — KONIINCKCHBIE HPOCTBIC KOPHIL Ay o == 0t - P, {8
B0 hy,=—yz0i, 8§ £0;
4) hqu k, — NEHCTBHTECALHNE K HPOCTHE KOpHH, Ag=A,;=S§,
Rg (A —sl)=3;
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5) Aj ¥ Ay — DEHCTBUTENBHBIE N TIPOCTHIE KOPHHU, Ag== L, =35,

Rg (A—sE)y=2;
©6) Ay= A, =75 neficTBUTENBIILE KOPHN, Ag, A, — KOMIMIEKC-
nhe COMPKENNbe KopHn: A ,==0o "= Bi, B £ 0, Rg (A — sE)=3;

7) Ay= Ao =35 — meficTBUTENLUNE KOPHH, Ay, A, — KOMILAEKC-
npe conpsikenine kopni: A, =a 1204, P£0, Rg(A —sE)=2;

8) Ayy Aoy Ag, Ay — HEHCIBHTENBHBE KODHH, Ay =Dy =5 =z£ by =
= hy==1, Rg(A —sE)=3, Rg(A—{E)=3;

9) Ay, Ay, Ag, A — neficTauTeNBINE KOPHI, 4y = Ay ==§ 7= kg =
~- hy=t, Rg(A—SE)=3, Rg(A—tE)=2;

10) Ay, Ag, Ay Ay — DEHCTBHTENBHBIC KOPHH, Aj=—=Ahy=S§ o=
st hyg=h;=1, Rg(A—SE)=Rg(A—tL)=2

11) A, Ao, Ag Ay — KOMINEKCHHIC KOPHH, Aj==)y==8 —=
=a-+Bi, Ag=MA=t=a—p, B==0, Rg (A — sf)=
- Rg (A —tE)=3; '

12) Ay s g Ay — KOMIUICKCHBIE KODIH, Aj==A,==s§ =
o pl,  Ag=A,=l=a—fi, PB=£0, Rg(4—sL)-=
= Rg(A—tE)=2%

13) M==RA;=0Rg==s £ A, Rg(A—s[)=3;

1) M=Ay=Xy=55 4 Rg(A—sE)=2;

15) My=DAy==Ay=s7hy Rg(A—sE)=1;

16} Ay==Ag==Agr=X,=5, Rg(A —s[)=3;

17) M= Rdg==Rg=2A,==5, Rg(A—sE)=2;

18) hy=2Ay=2D2g=Ay==S5, Rg(A—sE)=1;

19) ;\’1= }ugz-}hs'-: 7\.4:7—35, Rg(A‘—‘SE):O.

1562%, tlatiTin unpapnatrinie TOUKYM, HHBAPHANTHRE NNOCKOCTH
I nuHBapuanTiikie NPSIMBC DOCKTHBHOIO 11peolpaszoBaiiis, 3anan-
HOrO B Kanonuueckolt crcreme koopamuar A;A; A3A L B 3asu-
CIIOCTH  OT  KaHONMUCCKOrG  Bua 3TOro  peobpasopanus
(car 3agawy 1561).

3. Koppeasyuu. [loaspumem

1563. Koppenguuefi uau KOppeasaTuBisM  npeobpasoBaHueM
1POCKTHBHOTO NIPOCIPANICTRA Ha3MBATCA 0TOOPAKEHHE MHOXCCTBA
BCCX TOUEK TPOCTPAHCTBA HAa MHOXECTBO BCEX €ro IIOCKOCTeH,
olipefe/feMoe COOTHOIIEHNIMHA:

Ay = a5y - Q12X T+ QigX 5+ agy Xy, ay Gy Qg
?-112:a21x1+a22x2~}—a23x3 +ag4xy Q) Qs g Gy -0
Rty = x ’
Mg == g1 51 - Qge X - Qa3 X3 - Qgy Xy g1 03 ds3 (p

Mig== Q41 X1 4 QgaXy + Qg3 - a4y Xy ay dgp Gy Gy
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FIE Xyp! X3t X! X, —KOODNAHATH NPONBBOALHOK TOUKH NPOCHY
DAancTBa, a 2y, Uyt ily — KOOPAHHATH TIIOCKOCTH, COOTBETCH
Bywiue#t aToft Touke.

Ilokasath, uYTo Hpn Koppeasuuu: s

‘1) uernipen TOuKaM, JeKAHMM B OZHOH MAOCKOCTH, COOTBETS
CTBYIOT YETHI D€ MIOCKOCTIL, NPOXOAAUINE UEPE3 OHY TOUKY;

2) yeThipe NAOCKOCTH, TPOXOIAUIAE HEPE3 OJHY TOUKY, COOTBE
CTBYIOT YETBIpeM TOHUKal, JOWaUliM B ORHOH IJIOCKOCTH; Fﬂ

3) Tpey TouxaM, NCKAMUM 1A OJHOH NPsSMOH, coomercmyxo]
TPH IMIOCKOCTH, NPOXOAfiLAe Yepe3 OJHy TPAMYIO

4) TpN NAOCKOCTH, NPOXOASILIE YePES ORHY npsmy;o coomer,
CTBYIOT TPEM TOUKaM, JEXANUM Ha OJHOA npadMoH.

16564. [lokasare, UTO €CAH MHOKECTBY TOuEK nnocxocnﬂ
[01:09:vg:vy] IPE KOppensuun

’.>

e
My = ayx1 + areXs + @y Xa -+ agyxy, 5
Aty = 83141 + Q25X - Q33X3 -+ @p,X,,
Mig== Qg1 X1+ Qge Xy -+ agzs -+ Q34X 4,

Aty ==ag x1 -+ @ + ayexs -+ agx,

'w
",
3
by

COOTBETCTBYET CBA3KA MAOCKOCTER ¢ uempovx (V1:ya:¥3 y4) Tq

"

Aoy =ap Y1+ aaiYs+ an s+ anye
Myp=a1301t+ s+ @33+ apys
Ms= a3 V1 + Qs Vat+ Qs Vs+ a3y b
My=ayy1+ sy Vo 1 s Vs + g Vs :

1
o4

1565. Hafitn Koppensumio NPOEKTUBHOrO MPOCTPaHcTha, npu’%
KOTOPO! KaxZ0Hh TOUKE (X1 X! X3! X,) COOTBETCTBYET MAOCKOCTE]
[ty 1y 1yt uy], npoxonsmas uepes sTy TOUKY. -3

1566*, Koppenauus 4

Mty == @iy 4 ajaXs -+ Qu3xs -+ @y Xy,
Mtz == a1 - Qg + Qs X5+ Qg
Autg == agy X1 4 Ags ¥y + Ggyrs -+ Ggety,
Mig==ag %1 - a9 X - G435+ 244y
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naszuiBaerca noaspurerom IT, ecan maTpuna

/ apn ;. Mg Qu
Qg1 Oz Qa3 Gy
\ gy O3y Qg gy
Ny Oy gy Oy

auasieTca cuMMerpuunod. Jlokasarte, uro:

1) ecim MNOCKOCTb O ABAAETCH 0Opa3oM Toukn A npu noss-
purere I u B —Touka, nexaman B MAOCKOCTH o, TO TOYKe B
cooTBeTCIBYeT IIOCKOCTL f3, 1IPOXOAsuLias uepes 1ouky A;

2) eca1 npu KOppessilny NPOn3BOIbHOMA TouKe A COOTBETCTBYET
IOCKOCTB O M J/mo0O# TOouKe B, Jexaielt B naockocru e,
COOTBETCTBYET TAOCKOCTb P, mpoxomsinas uepes Touky A, 10
5T@ KOPPeJsilusd eCTh NOJIPUTET.

Ecau touke A npu noaspurere COOTBEICTBYET MJAOCKOCTH &,
10 T04Ka A HA3BIBACTCA MOMOCOM IVIOCKOCTH ¢ fpi noaspurere 1,
@ IJIOCKOCTb O HA3HIBAETCA MOMIPUOR MJOCKOCTLIO TOuKM A (pw
no.stpurere 1I).

1667%, Ilokasarb, uT0 €CAn TIPU KOPPeNstH KH)K.IIOH BEp-
witne rerpasapa Ay A,AgA, COOTBETCTBYCT MNpPOTUBONEKAILAR €l
rpanb, TO TaKasg KOPpe/silus ABIAeTCA NOJSPUTETOM.

1568%, Touku A u B Ha3HBAIOTCI NOMIPHO CONPAKEHHBIMY
upH noaaputere I, ecan xawman U3 3TUX TOYEK JIEKHUT HA TO-
PHON MJAOCKOCTH APYrol TOuUKH.

IMaockocty o u [ HA3BIBAOTCA UOAAPHO  CONPAKEHHBIMNA
npn noaaputere I, ecim Kawpaa #3 3THX MNOCKOCTeH NpOXo-
AT uepes MOMOC APYTOH NJOCKOCTH.

Hau noaspureT (POEKTUBHOrO IPOCTPaHCTBA:

Aty = a3 % - a1a ¥e + Q363+ a14%,,
M1y = ap Xy + Q0.0 + Qo3 X5+ Aoy by,
Mitg= a3, ) -+ Gga X5 -} Q335+ Q344
Mty = a1+ agery + ayzx3 + age Xy
Ilpn kakom Heo6XOAMMOM ¥ LOCTATOYHOM ycaosan GymyT no-

BIPHO  CONMPAMEHD:

‘1) ABE TOUKH (X1 X91X3:%,) U (V1:V2: Vs Ve
2) IBe TMOCKOCTH |1y :lg:lg:ily] W |[Uy:0y: Vg 0g)?
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4. IHogepxnocmu 8mopo20 nopsdKa 8 NPOeKmiBHOM
npocmpancinge

Anexkcangpos, ra. XXIIH, §§ 4—8. ‘
Monenos, ra. XV, § 212217, .

!
1569%, B npoexkruHo-ahPuHIOM TNpPOCTPaHCTBE BBElEH
i

addunnas cucrema koopanHat Oxyz.
Kakumn 11eco6CTBEHNIMI TOUKAMH HaA0 AOTMONRUTH
1) nBYmoaoCTHBIR TunepBoaouI

2 2 2
—x———l_;’/—‘--——z-m:—l'
a2 b2 c? ’

2) aanunruueckull n1apaboaouL

x2 2 . .
?_*_:’2_=2z, p>0, ¢>09 B

A NOJAYYEeHHs OBaJbHOW MOBEPXHOCTH BTOPOrO MOPSRKAP
Kakuvn HecoGCTYBENHAMH TOUKAMU HAZO AOUOCAHHTD:
3) OOHOMOJOCTHBIH TunepOONOUL

-

x2 y2 22
@t ==l

4) ranepGonnueckuft napabosonn ' .

2 _P_ 0 0 :
> — =2 p>0 ¢>0, :

/IS TONYUEHHs TOPOUZAJBIOH TOBEPXHOCTH BTOPOro NOpAnKa
Kaknvu necoOCTBennbIMH TOYKEMH 13A0 AOMNOJHHUTDL®
8) xonyc '

R]

X2 2 22 .
FteE—a=0

6) sanunTuveckutt UMAMHAD
X2 ¥ .
@ te=h
7) runepGoanueckull UMANHILD :

2 2
¥ 1.
) a? b2 ’

8) napabonuueckufl UAANHAD

PR S

y2=2px
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past TOTYueHns  ReHCTBATENBHOrO KOHyCa BTOPOro nopsaika
g TMPOEKTUBHO-adduinOM TpocTpancrse?

1570%. Ha#ite B 0JHODOAHHMX KOOPAMHATAX TMPOEKTHBHOE
npeo6pPasoBaHie NPOeKTABHO-aGPUHHOTO NPOCTPaHCTBE, NPH KO-

TOPOM
1) ZBYNOAOCTHEIR rUIEPGONOUI

X4yt 2t—=—1

2) sanmnTuuecku#t napabosaous
2z=xy",

JOHOJHEHHBIE HECOOCTBEHHBIMH TOUKAMH 10 OBAJbHLIX NOBEPX-
Hocrell BTOPOro 1opsiaKa, npeodpasyloTcd B SJIUNCOUL
Xyt f2t=1.

Kaxk npeobpasywoTca npu 3Tux npeobpasosanuax cobCIBenHbie
TOUKH TpoekTunio-aggunnoro npocrpancTa?

1571%, Ha#iru p 0gHOpORNKKX KOOPANHATAX NPOEKTHBHOE npe-
o0pazoBanne NPOCKTHBIHO-aPUHHOrO OPOCTPANCTBA, IPY KOTOPOM
OJHOTNONOCTHLIH Tunep6oaoun

K24yt — =1,

NOHOMHEHHHLIH HeCOOCTBEINIHIMY  TOYKAMI [0 TOPOUAANBHOK mno-
BEPXHOCTH BTOPOFO MOPAAKA, MEPEXOJAUT B runepBoaundecKufl iia-
paboaoun
2z=x%—y2,

JOUOMHEHHBIH HeCOBCTBEHHBIMY TOUKAaMK 10 TOPOUIAMbHOH HHOBEPX -
Hoctu Broporo nopsaxa. Kax npeoGpasytorcd npu 3TOM npeoC-
pazosanuu coOCTBEHlibie TOYKY MNPOEKTHBHO-aPGUNHOrO NpocT-
paucrsa? -

1572, Onpenenuts NPOEKTHBHLIH KaacC CIegyioluX HOBEpPX-
HOCTEeH BTOPOro nopsiKa:

) xf+2x§+3}c§+2x§+2x1x2—{—2x1x3+2x1x4—[—
+ 4xoxy + x5y - O, ==0;
2) x5 2x3 -+ xf —Bxi+ 2uix, 4 2005 4 20000, -
+dxgxy - dxgx,=0;
3) xi- 225+ ag 4 xi - 2000000 2x0x5 4 2200000 "
+ dxpxg - dxgxg A 2x05%,=0;
4) 2x% — Bx) — 2 — Xy — Xy X5 — Bxgxg -+ dxaxy=0.
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1573%, Ilpu KakoM HeOGXOMMMOM H NOCTaTOYHOM YC/IOHS
NOBEPXNHOCTb BTOPOr0 MOPSAKA, 3aaiiHasg OGLIMM  YDaBHEHHAS
OTHOCUTENbHO NPOEKTMBHOH CHCTEMBl KOODAMHAT: ;

2 2 2 2 5
Q1X7 - Q90 X3+ AgaX§ - 0% + 2a1901 %5 + 2055X1 X5 -
+ 2ay40104 4 298X 903+ 2094 X 5% 4+ 203453,
ABASETCA  HEHCTBATENbHOH OBAMbHOH  NOBEPXHOCTBIO BTOPOY
nopsaka?

15674, [lokasare, yro moBass nAOCKOCTh TNPOEKTHBHOrO nf
CTPaHCTBA MepPECEeKdeT MOBEPXHOCTL BTOPOro MOPAgKa HO JH

BTOPOro 1OPSIKA. :

16756%, OTuOCHTETEHO TPOEKTHBHOR CACTEMB KOODAHHAT B npi
eKTHBHOM NPOCTPANCTBE 3a1aMa NOBEPXHOCTb BTOPOrO nop;wig
obunm ypasueHnem:

QX+ Q9o X3+ asaXi+ agxi -+
4 2419365 + 20330165 - 2044, x4 -
- 20950505 -+ 254 X504 - 208,55, =1

3
ITpu kakom HEOBXOANMOM ¥ NOCTATOYHOM YCJOBHH nnocxoc@

Uy - Up Xy 4 g Xy - g, =0

o e

nepeceKaeT 3Ty IOBCPXIIOCTh MO Mape NpaMbIX (neﬁcmmenbﬂbi
MAR MHUMBIX, Pa3JHYHBIX HJAK COBNajalromux)?

1576%, YpaBHeHue TOBEPXHOCTH BTOPOro HOPANKA B npoet
TUBHOM NPOCTPAHCTBE SBALETCA MAU YPaBHEHUEM NEHCTBUTEARHA
HEBHIP O JAIOWEHCd NOBEPXHOCTH BTOPOrO MOPSIKA, UM YPaBH
HHEM neHCTBHTEABHOrO KORHYCa BTOpOro nopsaxa. Coctasnts ypal
Henue KacarTeJbHOR MJAOCKOCTH K 3TOH NOBEPXHOCTH B J4HHO
Ha Helt Touke Mo==(x}:x3:x3:x]) (B cayvae Kouyca TOUKa zv
OT/IN4YHA OT BEPUIMIBI KOHyCa).

1677#, JlokasaTh, 4TO KacarenbHas INIOCKOCTb K noaepri
€Ty BTOPOro nopsaikKa liepeceKaeT ee no JUHUU BTOPOIO nopﬂi
Ka, pacnamawomelica Ha napy npaMblx (FCHCTBUTEIBHBIX MK Mmg
MBIX, P33AMUMLIX MM COBMAA2IOLLUX).

1578#, [lokasars, 4tO:

1) kacarespHasd NAOCKOCTb K AeHCTBUTENbHOW OBasbHOH
BEDXHOCTH BTOPOro® MNOpsgKa nepecekacT 3Ty TNOBEPXHOCTD
nape MHUMDLIX TePECeKaloWNXCa MPAMbIX, AeHCTBUTENbHOU TOU
flepeceyeHus KOTOPHIX ABJAETCS TOYKA KacaHus;

pS ;:;a F@p&g& s o
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2) KacarenbHas NAOCKOCTb K TOPOMAAIBHON NMOBEPXHOCTH BTO-
poro NOPARAKA NMEPECeKacT €e Mo-ABYM MeHCTBUTENbHBIM IPAMBIM,
UPCCCKAOILMMCSA B TOUKE KaCaHus,

3) KacaTeabHas MJIOCKOCTb K JEHCTBUTENBHOMY xouycy BTOPO-
ro NopsiKa B TOUKE, OTJAMYHOH OT €ro BEPWHHBL, NEPECEKaeT
KOIYC Mo IBYM COBIAJAICHIAM NPAMBIM;

-}) KacaTeabuble TJIOCKOCTH K TOPOULANbHOH TNOBEPXHOCTH
RTOPOTO TOPAKKA B ABYX pPa3aMuHbIX TOUKAX OAHOH u TOH Ke
npsMoauHetiiiol obpasyouefl pasnuunbl;

J) KaCareabHble TJIOCKOCTH B [ABYX Pa3anuMBIX  TOYKax
oanofl B TOH we oBpasyomeit KOHyca BTOPOro mnopanaka CoB-
NaA410T.

1579%, Or1iocHTe bHO TPOEKTHBHOR CUCTEMBE  KOOpPAMHAT
A1 AgALE B NMPOEKIMBHOM MPOCTPAHCTBE 3ajaHa AcHcTnuTeN Db
1179 BEBHPOXAAIOWASCH TOBEPXNOCTs S BTOPOro Nopsika:

Foxy, Xg X3 ¥g)= Q11X7 =+ Qe -+ QaaXi + @4 X -
4 2a19%1 X3 4 20136165 + 20445104 +- 20955053 +
+ 2@24x2x4 + 2@34.X.’3x4 = 0.

1) CocraBurs ypasmenne Konyca K ¢ Repwwnol My =
= (xf:1x} %1 x]), OMMCAHHOTO OKONO [AHHOW NOBEPXHOCTH.

2) IlokasaTb, 4TO JnHUA KacaHud KoHyca K C NOBEPXHOCTHIO S
1110CKasi, # COCTaBUTb YpaBHEHWe TOR IJIOCKOCTH, B KOTOpOH
OHa PacnoJOmeHa.

1580. Cocrasuth ypaBHenue CeMe#cTBa NOBEPXHOCTER BTO-
TOr0 1OpPAAKa, KAcawomuxcs IBYX rpadeit x;=0, x,=0 OGaznu-
cnoro Terpasapa A;AAzA, B Toukax Ay=(0:0:1:0), A; =
== (0:0:0:1).

1581%, [lokaszarb, 4TO ABA KOHYCA, OMMUCAHHBIC OKONO MOBEDPX-
HOCTH BTOPOro noOpsagKa, NEPECeKarTCd NO OBYM IIIOCKUM JHHUAA
BTOPOFO MOPSAKA.

1582#, 1) CocrasnTb ypaBienue MOBEPXHOCTA BTOPOFO NO-
PoaKa, ecaw u3BECTHO, uTo pebpa A;As A1ds AxAs AxA,
Ha311CHOTO TeTpasnpa ¥ €IMHHYHAT TOMKA MPOEKTUBHOR CUCTEMb
KOOpIMHAT JEKAT Ha €ro fOBEPXHOCTH.

2}y CocraBuTh ypasHeHus OBYX cepull NpsMoJunettHbx 06pa-
SYIOUIMX 3TOH MOBEPXHOCTA.

1683#, CocraBnTh ypaBHeHWE MyuKa TOBEPXHOCTEH BTOPOro
nopsigKa, kacaompxca nosepxuoctu F==0 mo anmunn nepeccue-
st 9TOH (OBEPXHOCTH C Tpaubio A,Azd, Gasucnoro Terpasipa
AArAgA,
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15684. CocraBnts ypaBHenne nyuxka I[10BeDXHOCTEH BTODOL
MOPAAKA, MPOXOMALIMX YePe3 JIMHHUIO eDECCUEHHs! MOBEPXHOCH
BToporo nopsiaka =0 ¢ rpauayMn x; =0, x;=0. E

1585%, IlokasaTb, 4TO ecau B HPOCTPANCIBE 3a1ain 7 TOueH
M3 KOTOPLIX HUKAKWe 3 HEe JexaT Ha OANOH UPAMOH M HUKAKUe 4
HE Jexar B OAHOH MJOCKOCTH, TO CylieCrsyer 8-si TOuka, obnd
malomas TeM CBOHCTBOM, uTO JMoGas nOBEPXHOCTb  BTOPOLY
HOPAAKA, NPOXOAAINAS 4epe3 Aaunnie 7 TOUEK, MPOXOAWT H uepd
37y 8-10 TOuKY. 3

1586. Hatfitn koOpaniatsl MOMOCa MIOCKOCTH #1Xy - Ua Xy -
+ ugxz+uyx, =0 oTHOCUTENBHO 1EBHIPOKAAWMENCT 1HOBEPY
HOCTHU BTOPOro TOPAAKa 1

2 2 2 2
a1 X§ 4 Qoa X3 4 Qg Xf -+ apaXi -+ 2a100 X0+ 201301005 4 1
+ 2ayx104 4 2“23352-’53 + 2094000, -+ 203490 ==§
1587. Hafitn woopannatsl MOAKCA TWIOCKOCTH 13X -+ Uo Xy, —is
+ ugxgtugx, =0 orHOCHMTEABHO KaXAOH U3 nonepxnocwﬂ
D) i+ xd+x3—xi=0; 2) x,+x2—2x3x4w«0 i
1588, ITosepxHoCTL BTOPOro I1OPsAAKA 3ajaHa ypémxenueé
a1y X1 - T2 | A3 X5 4 A4y 202900105+ 20550005 1
+ 2a3 000+ 2a03X0X 5+ 2294604 + 20545%, =¥
Ilpu KkakoM 1eo6XOAEMOM A JA0CTATOUHOM YCAOBHU OTHOCUTE/b

9TOH MOBEPXHOCTH OYAYT NONIPHO COMPAKEHHL i
1) e TOuKM (Xy:Xg:Xgixg) U (Y1iValysiVe) ‘;
2) mBe MIOCKOCTU [y tpittgiuy] M [U1: Uy Vgt Tyl
1589%, B npoexrusiof cucTeMe KOOPAMHAT AlAgAsAJ

3a/aHO YPABHCHUE MOBEPXHOCTH S BTOPOro 1OPAAKa
B g 1) — 1§ =0,

1y [lokasate, uto TeTpasap A;A,AsA, antononapHmii OTHOCHK
TEABII0 ITOH MOBCPXHOCTHU.

2y [lokasarb, uro rouka A, Asngercs BRyTpenued TO'-IKO!
nosepxuocTn S, a TOUKu A;, Ap Az — BHEMIHHMY TOUKaMB.

1590%, B npoexrnpuck cucreme koopamHar A;A,AzA
3aaHO YPaBHCHHC MOBEPXHOCTU BTOPOTO MOPSaKa

5 N

xi+ x;j—x;— x3=0.

1) Jokasatb, uto Terpasap A;A,A3A, aBTomonapiui.

2) lokasarb, uro T1oukun Ay u A, AeKar 110 OAHY CTOPO
OT 370 1OBEPXHOCTH, a ToykM Ay H A;—rn0 OApyrywo
CTOpOINY.
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1591%, OtnocuTe/ibHO TPOEKTUBHOH  CHCTEMH  KOOpAMfar
A1AsA3AE B TIDOEKTHBHOM TPOCTPANCTBE 3alaHO ypaBlieHue
LOBEPXHOCTU BTOPOTO nopaaka xj -} x3-+ x5 — x3 =0.

1) Cocrasuth ypasucHua WeCTH KacaTeAbHIX [MIOCKOCTEH
op %2 Pu B2 Y1 Ve K NOBCPXHOCTH B TOUKAax ee nepeceyenns
¢ peOpamMi 6asucuoro Terpasapa.

2) Kakne u3 3Tux TNJI0CKOCTEHl NPOXOAAT 4epe3 emMHHUYIYIO
TOUKY NPOEKTUBHOW CUCTEMBI KOOPAMHAT?

3) Hatitn xoopanuatsl BOCbMI Touek M;, B Kaxmo# u3 Koro-
PHIX NEPECEKAIOTCH KACATEbHBIE MAOCKOCTH Oy, Brve G, j, k=1,2).

1592%, OrHOCHTENbHO NPOEKTUBHOH CHCTEMBl KOOpAHUAT
A A AgAE B upOeKruBHOM LpOCTPAHCTBE 3aJano ypasilenue
TOPOMAaNbHON noBepxHOCIU S BTOPOro nopsiaxa

X} x5 — xh — x3==0.

1) Cocrasurh ypaBHEHUS BOCLMH KACATEABIBIX MIOCKOCTEH
oy, @y B Pas v Yo O Oz k nosepxuocTn S B TOUKAX ee
nepecedenus ¢ peGpamd GazucHOTO TeTpasipa.

2) Kakue u3 21ux NAOCKOCTEH MPOXOAAT uCped eRHHUUILYIO
TOUKY MPOEKTUBHOH CHCTCMB KOOPANHAT?

3) Ilokasatb, uTO JnoGuie ycthipe naockocrn @, f, y, § npo-
XOAAT 4epes OJHY TFOUKy, W Uafirn BOCEMb TOYEK HepeceyeHns
BCEX TAKUX 4YECTBEPOK IAOCKOCTEH.

1593, 1) CocrasuTh ypaBHeHWs KacareJbHBHIX IJIOCKOCTEH
@y, @z By Boi Y Yo K 1HOBEPXHOCTH

HPOBEZEHHMX K lelt uepes pebpa A;A, Asds AzA, Gasncuoro
1etpasapa  AyApAzA, npoekruBHOH  CucTeMbl  KOOpAMAnaT
AA AJAE. Hladtu ToukM Kacanugs. .

2) Hatitu ToukM nepeceveHus KacaTeNbHHX IIOCKOCTEH &,
B, v (s3athx mo omHOM M3 KawaoH mape o4, % Bi, Bz Vi V2)-

1594%, 1) CocraButs ypasHeHUss KacaTelbHBIX NIOCKOCTEH
K [oBePXHOCTH

xi+xp— x5 —xj=0,

MpoBefieHUMX K Helt uepes peGpa A;A; Azds, AjAy, Asds
Gazucuoro Tetpasapa A;A,AzAd; NPOEKTUBHOM CHCTEMB KOODAM-
Hat Ay A,A3A.E. Hafitu Touku kacauus.

2) HallTu ToykM mepecedeHds 3TUX KacaTeNbHHX MAOCKOCTEH.



FrJTABA X
MHOIOMEPHBIE TPOCTPAHCTBA

§ 1. BexropHble NpocTPAHCTBA

Anexcangpos, ra XII, § 1-5.
Feavdany ra I, §1.
Ebnumon u Posesgops, ra L

‘

Bo Bcex sagauax storo naparpada 6asiic NpOH3BOJIBHEHA,

1595. Haust tpn Bextopa ay=12, 3, 4, 5}, a,={—3, §
— 6, —4}, ag={—3, 3, — 6, —5}. Ycranosuts, 6yuyr
9TH BEKTOPBI NHHEHHO 33BUCHUMBbI.

1596, auw uetmpe Bektopa a;={l, 2, 3, 4}, a,=1{4,
2, 1}, az={—1,.1, 3, 8}, a,={0, 1, 2, 3}. Tlokasars, ré

9TH BEKTOPH JiHEHHO 3aBHCHMbI, HalTH MaKcuManblyr MOACH
TeMy JHHEHHO HE3aBUCUMBIX BEKTOPOB H BRIDA3UTh- OCTA/bH
BEKTODPHl CHCTEMBI Yepe3 BEeKTOPh 3TOH MOACHCTEMBL

1697. Jlauw uetnipe Bektopa: ay={1, 2, 3, 4}, a,=={
2, 1}, ag={—1,0, 1, 2}, a,={1, 1, 1, 2}. HOKd33Tb qro
BEKTODH JIMHEHIIO S8SaBUCHMBI, HAWTH MaKCUMaJbHYIO rlo,mcucre
JIUHEHHO HE3aBUCHMMBIX BEKTOPOB M BLIPA3UIb OCTa/bHLIE BEKTOPA
CHCTEMDI 4Epe3 BEKTOPH 3TOH MOACUCTEMbI.

1598. aner usth BekTOpoB: @;={2, — 1, 3, 8}, ay={4, »«\—3
1, 3}, ag={3, ={4, —1, 15 17}, az={7, ——6,
——7 0}. Hatitn atetio HE3aBHCUMYIO0 TOACHCTEMY 3ITOH CHC
TeMbl BEKTOPOB M BHPAa3uTh OCTalbHble BEKTOPH CHCTEMB qepeq
BEKTOPH 3TOH MOACHCTEMBL

1599, dann apa sextopa: a;=1{4, 4, 6, 8}, a2—~{1 2, 3, 4};
Honommte 5ty cucteMy a0 Gasuca BCero np0c1paHCTBa Gasudy

HMMM BekTopamu e;=={1, 0, 0, 0}, ,=1{0, 1, 0, 0}, 3={0,
1, 0}, e,==1{0, 0, 0, 1} u Bupasuts qepes BEKTOPH  HOBOIY
Gasuca He pOWeAlME B Hero BEeKTOpH CcTaporo Gasvca. g

1600, Bextopu a4, 4, . .., @, AvuHelHO Hesanucmm Byny
JAVHEHHO 3aBRCHMBIMU BEKTOPH .
by=a;+asg+...+a, 2?al+as+~~-+am
y bp=ay+a;+...4a,7

N

KEVNEREN

Vo

D 42



16081 : § 1. BEKTOPHBIE NTPOCTPAHCTBA 251

1601. B npocrpancree V maum nBa nomnpocrpancrea: Vi
c caoncom a;={1, 0, 0, 0}, @a,=1{2, 1, 0, O} u V, ¢ Gasucom
B {3 2, 1, 0}, by={4, 3, 2, 1}. IlokasaT, uTo mpocrpan-
oo Voects npsimast cymma noanpocrpancts Vi u Vy, u npeacra-
puib wekTop X¥=1{1, 2, 3, B} B Bume CYMMH [BYX BCKTOPOB
gy 1t 2, H& KOTODHIX MepBbifl MPUHALNEKHT Vi, a sTopoi V..

1602%, Hajitu Gasuc CymMBl ¥ MepecedeHuss MOMIIPOCTPAHCTB
A 11 B BexTOopHOTO MpOCTPaHCcTBA V, UMEImMX COOTBETCTBEHHO
6a3iCht Ay, ...y Ay B By, oL, Dy )

1603. Hatity Casuc cyMMBI 1 nepecedyeHdss TOANPOCTPAICTB
V; n V,, nMenmux coorBercTBenHo Gasuck a;=1{1, 1, 0, 0},
0, =140, 1, 1, 0}, ag==10, 0, 1, 1} u by={1, O, 1, 0}, by==
= 10,2, 1, 1}, bg={1, 2, 1, 2}. - -

1604, Hatitn Gasnc CyMMbl U nepeceyenyst MoAnNPoOCcTpaucIe Vy
u Uy, MMEIOHMX COOTBETCIBEHHO Gasucht ay=={1, 2, 0, 1}, ay==
=={1, 1, 1, 0} w by={1, 0, 1, 0}, p,={1, 3, 0, 1}.

1605, Hatitn Gasuc cyMMsl n INepecevucHus TMORMPOCTPanCTs
YCTHPEXMEPHOro NMPOCTPAHCTBA, OJHO U3 KOTOPHIX 3a1aHO CBONM
dasncom ay =11, 2, 0, 1}, ay={1, 1, 1, 0}, a mpyroe — cucre-
MOt ypaBHCHUM

3x1_x2’—3x3=0, x2—3x4=0.

1606%, B uepnipexMepHOM NPOCTPAHCTBE AAHH ABE CACTEMB
RCKTOPOB. Y BEKTOPOB MePBOH  CHCTEMH JIBE KOOPAMHATH
pasin -1, a e apyrme — 1. Y BEeKTODOB BTODOH CHCTEMbI
aBC Toc/AeiHMe KOOpAMHAaTh pasum -+ 1. Halitin Gaanc cymman
U Hlepeceveriud JUHeHHBIX 0GONOUEK 3TMX CUCTEM BCKTOPOB.

1607. Momnpoctpancrso Vi deTHIpexMepHOro MpocTpaHcTna
V zamano cmomm Gasmcom a;=={1, 1, 1, 1}, a,={0, 1, 1, 1},
2 NIOANPOCTPAHCTBO Vi, — cUCTEMOH ypaBHEHMH

X+ 2x 4+ 4xg— 3x,=0,
3u 4+ Bxy+ 6xg—4x, =0,

-loxagars, yto V==V @ V,, v ipeacrasnts sektop X = {1, 2, 3, 4}
B Bpae CyMMBl JIBYX BEKTOPOB ¥ ¥ 2 Tak, 410 ye& V),
2 &= V,, u Hafltty 3TO npeacTasieHHe.

1608, ana npsivast xq=8¢, xo==4f, X3==3f, x,=— 3¢ 0
FHepnaocKocTs 2X3 — 2xy — X3+ X, =0. TIpeacrasnts BCKTOD
X={1, 2, 3, 4} B Bume CyMMM aBYX BEKTOPOB ¥ Ui 2 TaK,
YTO0N BeKTOp Yy TNPUHALICKAT AANHOH MpAMOH, & BEKTOp &2 —
13HHOR THMEPHAOCKOCTH,
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1609*, Ilokazath, uro ccan @ ={aj, ..., @i}, ..., Qp¥
= {@j, ..., Qrs}—O6asuc mnoammpocrpancTea - Vo BEKTOPHUY
npocrpaHcTea V u

TO TNOANPOCTPAHCTBO V), COBMAZAET ¢ HPOCTPAHCTBOM DEUICHH
caeyoIlell CUCTEMB 1 — £ 11e3aBUCHMBIX yDaBHeHui:

gy .. QpQipyy Ay .. QpQiky Qg «-. Qplyy

........ _ IR IREES B S BRI N
Apy v QppOpkiy 0, Op1 oo Qppap pye P ARy oen Qpplpy
Xy Xp Xpqa X1 oo Xp KRy . Xy oo Xp Xp

1610%, Jloxkasatb, 4To /ABE JuHeHiHO HE3aBUCHMDbIE CHCTE o
BEKTODOB -
a]_:{(lll, ey aln}’ e ak={(lki, ceey (lkn},

b]_:{b]_i, ceey blﬂ}r ceey bk:{bkl’ cavy bkn}

OnpeneaAioT OO M TO Ke A-MEPHOE NOANPOCTPAHCTBO TOTAA i
TOJLKO TOTA3, KOMAa BCE AETEPMUHAHTBI R-TO TOpPAAKa, coCTal
AeliHbe H3 CTONGUOB MaTPHilH ;

NponopuNOHaAdbHE ACTEPMUHAHTAM MaTpPHUIBI
biy e bin ;
B= P R R
bpy e bin )
COCTABJECHHBIM M3 CTOAGUOB C TEMM K€ HOMEpamu.

§ 2. Toueunnie agdunnbie NPOCTPAHCTBA

Anexcannpos, ra. XIV, $ 1—4.
E¢umos n Poseungopu, ra. I, § 13, 7.

{

3

Bo scex 3azauax 3Toro naparpada cucTeMa KOOpAMHAT npe;i
roaraeTesa ad@uinoi.

1611. lloxasarb, uto ecam AB= CD TO:

1) AC=BD, 3

2) uermpe Touku A, B, C, D nexar wam Ha 0gHOH npﬂMO

WM B OZHOW (ABYMEpHOH) HJIOCKOCTH, g
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1612. Hafitm napameTpuueckue u o6uine ypasHeHus mnJ0C-
xocTH, mpoxoasuelt uyepes Tpu toukn (—1, 1, 0, 1, 5), (2, —1,
3,4, 0), (1,2,7,6, 1)

1613. Haittn napamerpuueckue ypapieHus NAOCKOCTH No 06-
[IAM €€ YDaBHEHUIM

Bay+6x, —2x3+ 7w+ 4x; — 3=0,
2x1+3x2— xs +4.X:4+2x5_6:0.

1614, IlaHw nBe npsMBIE; IepBas npsvMas OupejenderTcs Tou-
xoft (1, 0, —2, 1) n sexkropom {1, 2, —1, —3}, a Bropas —
rouxo#t (0, 1, 1, —1) u mexropon {2, 3, —2, —4}. Haitru 1noc-
KOCThL MHHHMaNbHOH pPa3MEpHOCTH, colepwkaulyio o0e mpaMble.

1615. Hanucats mnapameTpuueckue u. o6mMe ypavueHud
NJOCKOCTH MUHUMa/AbHOH pasMepHOCTH, NMpoXoaanied depes JBe
nPAMEIE

xi=14¢ xo=2-1+1 x3=3+4¢ x4=4-¢
X1==0, xg—x341=0, x,—3=0.

1616, Onpenenurh B3aUMHOE DacnoJOKeHHe npsMoh

X1+ 2%+ 3x3+ x4 —3=0,
Xy 4oy + By 2, — 20,
2x1+9x2+8x3+3x4—‘7=0

1 THNePNAOCKOCTH
Say 4 Txg+ 93424, — 20==0,

ACKAINAKX B ULTHPEXMEPIIOM IPOCTPaUCTRE.
1617. B uermpexMCpHOM TPOCTPAHCTBE [aHa MJAOCKOCTh
S+ Qg+ 22, —20=0, x,=0 n npamas

x1+4x2+5x3+2x4" 2:(),
X4 2x,F 3234 x4, —3=0,
2x; + 9x5+4-8x5+ 3%, —7=0.
OnpeseauTs B3AHMHOE PACTIONOKEHAE MPAMON U TIOCKOCTH.
1618%, Hana npamas x;=1-+¢, x3=2-12¢ x3=3+3¢,

Xy=444f u nsockocth Xy +xy+1=0, x3—x,—1=0.
[lokasatp, uTo npamas M MIOCKOCTh HE MEPECEKAIOTCS, B HANUCATh
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-

ypaBHEHUE TUIOCKOCTH MUHUMAJIbHOH PasMepHoCTH, MPOXOASHS
4epes AAnHyl MAOCKOCTh Mapafie bio JaHHO# npamoi. 2

1619%. aua npavas xy;=1-2f, x,=2+4 3¢, x3=3 )4
Xx,;=4 4 B¢ W AOCKOCTb Xy — X =0, X3 — x, — 1 =0. [Toxazag
YTO TPAMA M TIOCKOCTb HE NEPeCeKarTcs, U HAamucaTh YD aBil
HU4 NapaniCabHbiX I‘H[ICPIU}OCKOCTEﬁ, ﬂpOXOJIﬂIL[HX uepes JIHHH.
NPAMYIO M AdHHYIO TAOCKOCTh. ;

1620%. Jlokasark, 4TO eCaM TIOCKOCTh T, mMeeT pasvey
HOCTb 7, @ TNOCKOCTh ITp — PA3MEPHOCTH §, TO CYWMICCTBYCT LA
CKOCTb T, PasMEpPHOCTb KOTOPOH He mpesocxoaut t -+ §-Hy
M KOTopas COAEPHKHUT TNAOCKOCTH Iy U . B 4aCTHOCTH, HOK)
3arTb, UTO ABE MOPAMME COAEPHKATCH B IIOCKOCTH, Pa3MEPHOCE
KOTOpO# MEeHbllUe niy papha 3, NpaMas 1+ ABYMEpHas MIOCKOCTD
B TJIOCKOCTH, Pa3MCPHOCTh KOTODOH Menblle wiau paBHa 4; .1
NBYMEpHBIe TITOCKOCTH — B INOCKOCTH, PasMEPHOCTh KOTOp4
MEHbIlle HAM paBHa O. |

1621, B kaxaoM m®3 CACAYIOMAX CAYYaeB YCTaHOBUTH BH
MMHOE DAcTIONOXEeHHe NAOCKOCTeH o © P, ecam niocKocth
onpenenseTcs TOUKOR A UM BEKTOpaMM @;, @y @ MIOCKOCTH P&
TOUKOH 5B n BekTOpaMu -by, bo:

Jon]

1) 4=(0,0,0,0,0), a;={1,0,0,0,0}, a,={0, 1, 0, 0, 0}
B=(0,0,0,0, 1), b;=10,0, 1,0, 0}, b,=10, 0, 0, 1, 0%

2) A=(0,0,0,0,0), a;={1,0,0,0,0}, a,=1{0, 1, 0,0, 0}§
B=(1,1,1,1,0),8;=1{0,0, 1,0, 0}, 5,={0, 0,0, 1, 0}§

3) A=(0,0,0,0,0), a;={1,0,0,0,0}, a,={0, 1, 0,0, 0};
B=(0,0,0,1,0), b;=10,0,1,0,0}, b,={1, 1, 1,0, 0}

4 A=(0,1,0,0,0), ay={1,0,0,0,0}, a,={0, 1, 0,0, d},
B=(0, 1,1 0,0), 5, =10, 0, 1,0, 0}, b={1, 1, 1,0, 0}
5) A=(0,0,0,0,0),a,={1,0,0,0,0}, a,=1{0, 1,0, 0, 0}
B=(0,0,1,0,0), b;={1,1,0,0, 0}, b2={1,—1,0,0;0§
6) A=(0,0,0,0,0), a,=1{1,0,0,0,0}, a;={0, 1,0, 0, 0%
B=(2,1,0,0,0), b,=1{1,1,0,0,0}, b={1,—1,0,0, &

A%eTcs TOUKOH A 1 BEeKTOpamu @; M @y IIOCKOCTh B — Tou
B u pextopamn b; # by Kak CBA3aHO B3AUMHOE DACIIONOKEHH
naockocTe o 'u B ¢ AuHEHHON 3aBUCHMOCTHIO MEKNy BEKTX

pamn a;, dg, bl) bg, AE? ':'/‘



162281 § 2. TOUEYHBIE AGOUHHBIE IPOCTPAHCTBA 255

1623%, B naTuMepHOM NMPOCTPAUCTBE ABYMEPHHIE MAOCKOCTH
OUPEACTAIOTCS CUCTEMaMIt ypaBHenuh

5
D% ayxi+bi=0,  j=1,23;

=1

5

Z aiixi+b/=0, j=4, 5, 6.

{==1 i
OnpeAeJnTh B3aWMHOE DPACMOJOXKEHHE ITUX [NOCKOCTER ¢ mMo-
MUILBIO paHroB r v R marpun -

ayny are Q13 Qg dgp
Oy Qgg U3 dog Oy
A Qgy Q3 Qg3 dz As;
Ay Qg2 diz OQyg Qg3
O;1 Qs UG53 Q31 Qs
gy Qgz Q63 Qg1 Qsp

Qg1 sz Qs3 Qg Qg3 Dg

1624%, Tlycrb mJAOCKOCTH U, oOnpejenselcs TOYKOR A,
i IOANPOCTPAHCTBOM Vi, @ MJIOCKOCTb T, — TOUKOH A, n moa-
upocypancreoM Vy. Jlokasarh, 4TO NNOCKOCTH 5t; W Ty nepece-

KAI0TC TOPAA M TOJBKO TOPAd, KOTaa BekTop A A, npuHagie-
AT cymMe noanpocTpancts V4 V.

16256%, JlokasaTh, YTO eCau MAOCKOCTE O He uMeeT o6muXx
fOUCK ¢ TUNMEPIIOCKOCTBIO T, TO O U T Tapaj/ienbHBbl

1626%, [ng Toro 4ToGH B IIOCKOCTH Tty U Tg, HE HMEI0-
e ofmux TOYeK, OBIIM TapaJiessibl, HEOOXOANMO U JOCTa-
1ou10, yTo6n 06Ge OHM COAepkanuch B MJIOCKOCTH T pasmep-
Hocry r 41, roe r — HanGoABIIAT ¥3 PasMepHOCTEH HTOCKOCTER
Ty H T,

1627%, Jokasarh, uYTO 4Yepe3 ABE HemepeceKarouiuecs MIo-
CKOCTY MOKHO NpPOBECTA MapansieibHble TUIEPTIOCK OCTH.

1628%, Ilycte Ty ® iy — HENepecekalunecs IIOCKOCTY
KOHEYHOMEPHOTO MpocTpancTBa. Halltn naoCcKOCTs T MUHMMA/b-
OR pasMepHOCTH, COAEPKAWLYIO MAOCKOCTh T; U MapanjeibHyo
MIOCKOCTH Tio.
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1629. lokaszarp, 4TO AHarOHaM K-MEpHOro Mapaj/eennne,
NepeceKaioTCd B OAHOH TOUKE W AeHATCH 3TOH TOUKOH IMOIoJa)
1630%. 1) Ha#itu ornoiucHue, B KOTOPOM THIMEPMAOCKOCH
T, TPOXOAMINAT ycpe3 KOl A pebep A-MCPHOTO Iapalneser
uejsa, BHXOAAWUX 43 oanoft Bepwunn O, geaT aguaronans O
napanjencnunella, BHXOAAUYIO U3 TOH KC BEPIIMHML
2) Jlokaszath, 4TO TOUKA TMNEpPECEeUCHUs TUMEPNAOCKOCTH
n upavok OD anpsiercs UenTpoM (72— 1)-MEPHOro CuMNAEKCs
NOAYYAIONICTOCS HPH TCPECEYCHHH THHEPIIOCKOCTH T C (n—'l]
MED HHIAHN FpalaMy Hapaadeacnunena, coaepxaliuMu BEeDUIVHY
1631%, [loxkazarb, uvo ecan uepes xouuwl # pebep rz-Meg
HOTO Mapayienelunesd, Brxomsiuix 13 oauo# sepuwmns O, npd
BCCTH (72— 1)-MEDHYIO IIOCKOCTD TT, 4 3aTEM 4YepPC3 BCe BEPLUMHE
napaancaenunena upopecru (1 — 1)-Mepnme HA0CKOCTH, mapai
nenbHBe THOCKOCTH T, TO 3T IIOCKOCTH BMECTC C Tl Pa3obbio;
Avaronans Hapaadesreinnneaa, BHXOI[‘:IIIlle 13 BCPUIHMUNL O, Haj
papumx vacTeh. i} i
1632*, 1) Hokazarh, 4To BCE NpAMbE, COCAMHHIONIME HeHTPE
rpaiell cuMmnieKkca ¢ HeHTpam#t HPOTHUBONONONKHMX uM rpaHed
npoxXoadAT uepes Oﬂlly TOlle—~Lle}l'I'p cumMIaeKca. -
2) Haditn ornowmenwe, B KOTOPOM LN CUMIIEKCA AN
Hanpasjennsfl OTPE30K € HayanoMm B leutpe K-mMepHOH rpawi
¥ KOHIIOM B LEHTpe MPOTUBOHONOKHON (1 — & — 1)-MepHol rpaHu
'
§ 3. Erknunossl npocTpaHcTBa K
Anekcarpnpos, ra. XXIV.
Feasbanpy ra I, §§ 2, 3.
Eduvon u Posengoph, ra. VIII, §§ 11— 13.

1. Bexmopnsle e8KAu008b NpoCMpaHcinsa

‘Bo Bcex samauax srtoro naparpada 06a3uc HPeAnosaragrc
OpPTOHOPMAMbLHBIM.

1633. OrnocuTeabHO OpPTOHOPMaJbLHOTO 0a3zuca AaHel TPl
sexropa: {1, 2, 2, 1}, {1, 1, —35, 3}, {38, 2, 8 —7}. Haiimt
OpTONOPMAMbHMH 0a3nC NOANPOCTPAHCTBA, HATAHYTOr0 Ha 3TI
BEKTOPBl, W [OHOJHHTB €F0 10 OPTOHOPMalbHOro 0asuca Beert
npocTpaHcIBa. 0

1634, OrnocuTenpHO OpTOHOpPMaNeHOro 6asnca naTHMEPHO!
OpOCTPAHCIBA [aHA THIEPIVIOCKOCTh Xj — Xo — 2Xg - Xy ==
Hafite HoBHl OpTOHOPMaMLHEA Gasuc, mepBLie uYeTHpe BEK
TOP2 KOTOPOro Jexany O B JAaHHOH THNEPIIOCKOCTH. ]
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1635. Hana runepnaockocrs 2x; — 2x, — Xg-+ x,=0 u Bek-
rop ¥=1{2, 0, 4, 6]. IlpencTasuts BEKTOpP X B BHAE CYyMMhl
aBYyX BEKTODOB ¥ @ 2 Tak, 4ToOsl BEKTOP ¥ /€Kl B NaHHON
rUnepIIOCKOCTH, 8 BeKTop 2 OhaA K liell OpTOTOHANEH.

1636, Ilycte V'~ nognpoCTpaHCTBO €BKJARAOBA NPOCTPaH-
crea V, X1, Xs—Bextope u3 V u xy=y;-+2,, Xo=3y;+ 2,
puueM BEKTODH 3, ¥, npnHamrexar V', a 2y, 2, OPTOrOH2IbHH
g V', IloKasaTe, 4to eCau Xy, — X; NpuHamiexut V', 10 2;==2,.

1637%, Jloxasatb, uto ecnu A u B — noanmpocTpaHCTBa
eBK/JMAOBA mpocTpancrea, npudeM r=dim A <dim B=s, T10
g B coxepxurcs mnomnpoctpadHcTBo C, opToroHansHoe K A,
takoe, 4T0 dimC =s—r *#}. -

1638%, JHokasars, uro ecam A 1 B — noanpocTpaHCrBa
€BKJINAOBZ NPOCTPAHCTBA OAUIAKOBOH (KOHEeuHOH) pasMEepHOCTH
n e B COEepKHTCH HEHYJTeBOR BEKIOp, OPTOTOHAAbHEINR K A,
TO W A COOEpKUT BEKTOpP, OPTOrOHAMLHBIY K B.

1639. Ilycts V' — noanpocCTpancrBo eBKJMIOBA NPOCTPaH-
cra V, X —BekTop, He mpuHaniexawuit V', y—ero oproro-
Haabias npoekuns Ha V'. JloKasaTe: M1 TOrO 4TOGH BEKTOP #,
npunagnexamnt V’, 6o opTOrOoHaJIEH K BEKTOPY X, HeOGX0UMO
H J0CTaTOYHO, YTOGH OH Obl1 OPTOTOHANEH K BEKTOPY Y.

1640. Haiitu oproroHalbHyio mnpoeKkuuio BekTopa {4, —1,
— 3, 4} Ha noanmpOCTpPaHCTBO, 3amaHHOe cBomM GasucoM {1, 1,
Ly, {1, 2,2, —1}L

1641. Halitn opToronansHyw npoekuuio Bektopa {7, —4,
— 1, 2} Ha noanpocTpaHCTBO, SafaHHOE CUCTEMOR ypaBHeHUH

2x1F X2t x343x,=0,
, Sxy+2x512x3- x,=0,

1642, Hatitn opTOroHa/ bHYI NPOEKUMIO Y BEKTOpa X €BK/u-
Josa mpocTtpanctBa V ua noampocrpanctso V', 3apannoe cBOUM
GasucoM by, ..., b, ecau Gasuc by, ..., bs 1) oproHOpMAas-
HHlY; 2) 1POU3BOIBHLIH.

1643%, Ilycts V' — moampoCTPaHCTBO EBKJHIOBA TPOCTPaH-
Ctea V' u x— BekTop, He npuHamaexamuit V’. .

1) JToxaszarts, uro us BCeX BeKTOPOB nomnpocrpancrea V'
anMeHpIME yroa ¢ ¢ BEKTOPOM X 00pasyeT BeKTOp y, aB/Iio-
liufica oproroHalTbHOM npoekuuel BEKTOPa X Ha NOANPOCTpaH-
¢reo V7.

e S—
*) Cumsonom dim A o6osuasaerca pasMepHOCTL IpocTpascrTsa A.

9 I C.} MogeHos, A, C, ITapxomeHKo
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2) Halitu yroa ¢, o6pasyeMbili BEKTOPOM X C €ro Opré
HanbHOM NpOeKUued y Ha noanpocTpaucrso V', o

1644. Haittu yron mexay sexkropom {2, 2, 1, 1} n monsy
CTPAaHCTBOM, 3amanmubslM cBoum  Gasucom {3, 4, —4,
{0, 1,—1, 2).

1645, Hatitu yron mexmy npamoht

>

x1=x2, x3=x4, x2=2x3

H TJNOCKOCTBLIO

3x;— 2065+ x,=0, Xt wg=0."

1646%. 1) Jlokasarb, uro BCE BEKTOPH MNOANPOCTPAHCH
¢ Gasucom {1, 1, 1,1}, {1, —1, 1, — 1} oGpasyior ¢ moangy
CTPAHCTBOM, HATAHYTHIM Ha BextTopel e;={1, 0, 0, 0}, e,

= {0, 1, 0, 0}, onuH n TOT XKe yroa. : ;

2) Hamn 3TOT Yroa. :

1647*%. Ha#ttu yron mexay MOANpOCIpaHcTBaMin A H 3
eBKJU0BA NMPOCTPAHCTBA.

HyTbiM Ha BekToph e;=={l, 0, 0, 0}, e,={0, 1, 0, 0}, moam
CTPAaHCTBaMM, HATSHYTHMH Ha BEKTOPH @3, @z, B KAWKLOM
CAENYIONIUX CAYUAER:

1) a;=1{2, 3, 1, 6}, a,=1{3, 2, —6, —1};
2) a;={1, 2, 1, 2}, a,=12, 1, —2, — 1}
3) ay={1, 1, 1, 1}, ay={1, 1, 3, —5};
4) a,=11, 0,2, 2}, a,={0, 1, 1, —1}

1, 1, 1}

> 022{1, _17 7) _7}' 9

1649*, Haitty yroa Mexay HOANPOCTPAaHCIBAMU YeTHpexMefs
HOrO EBKAUAOBA MNPOCTPAHCTBE, OJIHO U3 KOTOPHIX HaTAHYTO Hi

sextopht {1, 1, 1, 1}, {1, —1, 1, — 1}, a npyroe — na BEKTOPE
{2, 2, 1, 0}, { , —-2, 2, 0}. o
1650%, Ilycrs m u 1’ — k-Meplme MOANPOCTPAHCTBA EBKJH

NOBa TPOCTPAHCTBA, NepeceyeHue KOTOPHX ecTh 05 @y, ..., a4
HeHyJ/IeBBIE TIOMAPHO OPTOTOHA/NbIBE BEKTOpPHl HOANPOCTPAHCT
T, @i, ..., @ —HX ODPTOrOHA/bHBHIE MPOEKUUY HA TOANPOCTPEH
ctBO W', TaKxe TIONAPHMO OPIOIOHaMbHbe APYTr apyry. 14
KasaTh, 4TO €CAM BEKTOPH &y, ..., @y o6pasyoTr ¢ noan
cTpaHcrBom T’ PaBHHE yriaE, TO W BCE BEKTOPH noanpocTpak
cTBa 7T 0OpasyioT C f’ OAMH M TOT Ke Yroi : J
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s

1661 3

1651. B eBkanmoBoM MpPOCTPAHCTBE AaHEI IBa TOANPOCTPaH-
crea A u B pasmepHocTu kR, nepecedeHne KoTophx ecrs 0,
Melolitie  OpToHopManbibie 0asucel ¢y, ..., dg; by, ..., b,
coorsercTBento. B moanpoctpaHcrese A -mHalith Tako#t opro-
rovaabtbii 6a3nMc, OpPTOroNaNbHHE MPOEKUHH BEKTOPOB KOITO-
por0 Ha 1IOMIPOCTPaHcTBO B 00pasyloT OPTOTOHATbHYI CH-

CTeMY.
2. ToteuHbie esKAu008bl RpOCMPaHCMER

1652*, Jlokasarb, uto ecan A, B, C— TpH TOUKM €BKJAUAOBA
npoctpaucta u p (4, B), p (B, C), p (C, A) — paccrosuus vexny
wvn, 10 p (4, O)Y=<<p (4, B)+p (B, C), npuueM paBeHCTBO
AOCTHIaeTCs TOrAa W TOJNbKO TOr/A, KOFJla BEKTOPEHI AB w BC
KOJJAMHCAPIN W OANNAKOBO HAMpaBJeHsl.

16563, Hattru pauny auarowaan p-MepHoro kKy6a ¢ pebpom a.

1654, lalitu ornomeune oprtorouanslofl npoeximu pebpa
n-Mepiioro Ky6a Ha ero jauaronainb K amaronanu kyoa.

1655%. Yerwpexvepneit Ky0 3amas HepapescTBamMu — 1 =g
“Lx;=<1, i=1, 2, 3, 4. Halitu nmarouann srtoro ky06a, nep-
HCHANKYJADHDIE K €r0 JIHarOHAMH Xi== X5== Xg3==X,, U Oonpesie-
JAUTH YOJIBE MEWAY HUMU. ! '

1656%, llaitu uucno pmaromane# n-Mepuioro KyGa, mepreH-
AMKYJAPIBIX K OJIIOR WM TOH K€ €ro auaroHanu.

1657, Hapttu yron Mewily AMaroHajplo HETEIPEXMEPHOrO
KyBa u ero OANOMEPHOH, nBYMEpIOR # TpexmepHoHk rpanaMu.

16568, Hafitn yroa MOkAy ZHMAaroHadblo n-MEPHOro Ky6a
W ero k=MepHOH rpaHbloO.

1659, 1) Iokasars, 4To FUIIEPIIOCKOCTD, NPOBEACIHAS Yepe3
Kouuel n pebep n-mepHoro Ky0a, BHIXOAALMX M3 OgHOH ero
BePUINHLY, NEPIeNInKyIapHa K IUaroHanu KyBa, BhIXoAAlleHd u3
TO# Ke BeplIMHBL

2) Ha#trn paccroduve or Bepuwinfbl Ky6a [0 3TOH runepnio-
ckocry, ecau pe6po Kyba pasHo a.

1660%. Jlokasath, 410 W3 BCAKOW TOUKM NPOCTPAHCTBA, HE
HUpnyaanenauieit IJIOCKOCTH, MOKHO ONYyCTUThL Ha 3Ty NJ0CKOCTDb
NePUEHANKYAIP U HPATOM TOJBKO OfuH. Jlnuua Toro mnepnes-
ilrn(ympa MCHBINIE JOAUHD  Kakaoro OTpesKa, coeauuntoigero
JAAIyIo TOMKy € UPOu3BO0JAbHOH TOYKOH I1JOCKOCTH.

1661%, Jlokasarb, 410 €cau ABE (JOCKOCTH He UMET obmux
TOYCK, TO cymecmyer npamas, ABaAgroiasics OGLU.MM nepnesan-
KyaspoM K ob6eum maockocrsM. Ecam nockocTn abCoiioTHO

G
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CKpemuBaoTca *), To Takas NpfAMas eAnHCTBeHHA. JIanHa o6uief
NepHeHAnKYIApa MeHbille AJUHBE KaXA0TO OTPEe3Ka, KOHIUE Kot
pPOro HaxoadaTcs B JaHHBIX TJIOCKOCTSX.

1662. Ha#ttn mmuyy u oCHOBaide NEPNENAMKYAdpa, ONyILel
Horo us Toukn M=(5, 1, 0, 8) -Ha NMNOCKOCTb, MPOXO/SIYS
uepe3 TPH TOUKH:

A=, 2,3 4), B=(23,45), C=(2 23 7.

1663. Halitm gamsy ¥ OcHOBaHHe MepnieHAUKYAapa, onyme
Horo ma Toukn M=(4, 2, —35, 1) na mnoCcKoCTh, 3anaHHyiS
cncTeMolt ypasnexuft ‘N

2x1—2x2+ x3+2x4= 9,
2x1—‘4x2+ 2x3+3x4= 12-

1664*, ITnockocTs npoxoaut uepes Tpu Touku A=(1, 1, 1, ¥4
B=(2,2,0,0), C=(1, 2,0, 1), a npavas — uepes ape TOuKk
D=(1,1,1,2), E=(1, 1, 2, 1). Onpene/utb B3anMHOE pagh
MONOKEHHE MPAMOK M IMIOCKOCTH, HANMCATh YPABHEUNS U HahTH
Aaniy ux ofuero nepreiyinkyJIsapa. 3

1665*. TliockocTs npoxoauT uepes Tpu Touku: A=(1, 1, 1, 1§

B=(3,0,1, 1), C=(1,1,—1,2), a npsamas —uepes Ape Tqu
D=4, 2 1, 6), E=(0, 4, 5 4). Onpeneants B3aHMIIOE Pacriol
JIOXCHIE upﬂmon ¥ TJIOCKOCTH W HaHTU PacCTOSHUE Mexay HAMHE

1666%. danm ape HJIOCKOCTH: NEPBds IIOCKOCTb NPOXOauE
uepes toukn A;=(4, 5, 3, 2), B,;=(5, 7, 5, 4), C;=(6, 3, 4,
a propag—uepes Touku A,=(1,—2,1,—3), By=(3, —2, 3, —
Cy=(2, —4, 1, —4). OnpenemtTs B3anMHOE PACIONOKEHUE ITHES
nnocKocTe u Hamu paccrosHue Mexay HUMU. :

1667*. Hafitn xpaTuaftiuee paccrosiHue MexILy msymepﬂo
rpanbio  eIMIMUHOrO UeThIPEXMEpIoro Kyba u ero AuaroHa/b1od
HE mepeceKawmedl 3Ty rpalb.

1668. Hafttu paccrossuwe oT Toukm (xi, ..., X)) n-Mep-
HOr0 eBK/JIMAOBA MPOCTPAHCTBA N0 rnnepnnocxocm

a3 X1+ ... @y +0=0

1669. Hattn paccrosnme £ or nauana KOODANHAT 110 mnep-
NIOCKOCTY, OTCEKAWIeH Ha OCAX NPAMOYTOJbHON CHCTEMEI Koop
JVHAT OTpEe3Kn ay, ..., Q, ‘ﬂ

PR L NSO DY

*) JIBe IJIOCKOCTH Ha3biBAIOTCS aGCOMOTHO CKPeilMBAONUMHCS, CCIR
OHM He MMEIOT OOWIMX TOYeK, M He CYWeCTsyeT IBYX napaJmeJImex
NpSAMBIX, TPHHAGJEKAMUX COOTBETCTBEHHO 3THM IIOCKOCTAM.

AR A
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1670. Hantn paccrosuwe o1 toukd (by, ..., b,) n-mep-
qor0 EBKJIWAOBa MPOCTPAHCTBA N0 NPAMOH xy=ai-4-Ad, ...

L, xp=ap+ At

1671* Bekroprl @i, @y, ..., @, i, @, OTJOXKEHHHE OT OAHOH
1oMKH, CAy®aT peGpaMu A-MEpHOro mHapamienenunesa. Hatitu
pHICOTY 3TOrO mapaaeienuiiena, NpPUHUMas 8a ero OCHOBaHHe
(1 — 1)-MepHBIl nNapannenenuresn, NOCTPOEHHBIA HA BeKTOpax
ai, ag, vy an_,l. .

1672%. Jlokasath, wTO mNpsMasi, COEAMHAOWAA LEHTPH JiByX
NPOTUBONIONOXHEIX TPaHell NPaBUILHONO CUMIJEKCa, feprenau-
KyﬂﬂpHa K 3TuM TIpaHam.

1673%. Hatttu paccrosumre h Mexay k-mepHolt rpauvio
UpABWABHOTO CUMMIEKCa ¢ peGpom ! u nporuBomo/noxHOH eil
(n— k& — 1)-vepHo#t rpanbio.

1674*, Ha#tTu yrom Mexay AsyMepHuMH rpansmu AgA,4,
u AyAgA, IPaBUABLHOTO YETHPEXMEPHOTo cuMmIekca AgA;A,AsA,.

1675. Hanucars topmyssl npeo0pasoBaHus NPAMOYTOJIBHBIX
KOOPAMHAT UETHIPEXMEPHOro MpPOCTPAHCTBA, B8Has, UTO Hauana
KOOPAMHAT O6ENX CUCTEM PAa3/JIMUHBI, a KOHUB COOTBETCTBYIOWIMX
Da3uCHHX BEKTOPOB DPENEPOB ITHX CHUCTEM COBMNARAIOT.

§ 4. Jluneitusie onepaTtoph

1. Jlunelinbie onepamops. 8 npou3soAsHOM
BEKMOPHOM HPOCIMPAHCILEE

Anexcanapos, ra. XII, § 6 ra. XXV, § L.
Teasdanng o II, § 9, 11.
Edumos u Poseungopu, rn VI, § 1, 3—7.

1676*. [lokasatb, yTO ecau f—nunedinoe oro6paxenne npocr-
panctea X na npocTpadcTso Y, TO CACAYIOUE YCAOBUS NONAPHO
SKBUBAJCHTHBIL

1) oro6paxenue f B3AMMHO OJ1fO3HAYHO; .

2) anpo ortoOpaxenus f pasio 0.

Ecan npocrpadcteo X KOIEUHOMEPHO, TO KaXAOMYy 3
3THX yCToBUE SKBUBANEHTHO CAedyioulee:

3) pasmepHocTs ofpasa mnpocrpaHcTsa X paBha pasmep-
HOCTH CaMoOro mnpocrpaHcTBa X.

Ecaw, xpove Toro, pasmepiocTs mnpocrpancTea X PpapHa
pPasMepHOCTH fPOCTPAHCTBE Y, TO KAXK/AOMY M3 NpPeABLLYUX
ycaoBpuit 3KBUBAJEHTHO YCJOBHE:

4) f ectp orobpaxenwe X na Y,
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1677. IlokasaTh, YTO KOHEUHOMEPHOE MPOCTPAHCTBO ABMAACH
cywwon o6pasa n sapa auHeHHoro omepaTtopa Toraa # TOJIE
TOr/Aa, Korjaa wx nepeceyenue ects 0.

1678. J[lokasats, uTo ecan A —o6patuMbifi onepatop,
BCAKOE 1OANPOCTAICTBO, HIIBAPHANTIOE OTHOCHTENLHO A, n
pPHAHTHO K OTHOCHTEAbHO AL

1679. Tlycts x aBafercd COOGCTBEHHHM BEKTOPOM O
TO0pa A, COOTBCICTBYIOUIMM COGCTBEHHOMY 3IaYeHHI0 A, U Cf
CTBEHHBIM BEKTOPOM OlICpaTopa B, COOTBETCTBYIOIUM COGCTBE
HoMy 3Hauenmio M. JlokasaTs, uTO X ABASETCS COGCTBEH
BEKTOPOM:

1) oneparopon A+B n AB, coorsercmy;oumw cobCT
HBIM 3HauenusM A-b QU u Al

2) oneparopa oA, rae o — 0G0e YHCIO, COOTBETCTBYIOL]
COOCTBEHHOMY SHAYENNIO OLA; »

3) omeparopa A™, rae m — HaTypalbHOE YHCAO mm &£
COOTBETCTBYIONIUM COGCTBCHHOMY 3HAUEHWIO A

4) oneparopa F (A), rne F— mnorounes, CoorBeTcTByIOLLH
cofcTnenHoMy 3Hauennio F (A). 4

1680%, JlokaszaTh, uto eCa¥ BCE€ BEKTOPH JAHIEHHOro NposH
paHCTBa ABAAIOTCA COGCTBEIHHIMUA BEKTOPaMH JHHEHHOro onepy
Topa A, TO BCE 3TM BEKTOPH COOTBETCIBYIOT OIHOMY M TOX
xe COOCTBEHIIOMY 3HaueHMIO o M JAUHCHHMH onepaTop ume
Bug AX =ax (romoTerus).

1681%, Hatitm wmatpuuy C auHcHHOro oileparopa, nepes
aquiero ApHeWHO He3aBMCUMble BEKTOPBI 2

alz{au, ceey al,,},

L T 3

a,= {anly cees ann}
COOTBETCTBEHHO B BEKTODbI ,

b1: {blli bln}; '\S

bn“——{bnb o bnn}' ’Z

e’

1682, Hafitn anueinuil onepatop, nepeBoaduiuf BeKropﬂ

a1={2’ 3, 5, 0}, (12:{0, 1; 2) O})
a;={1, 0,0, 0}, @a,=1{0, 0, 0, 1}

PRV
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cOOTBEICTBEIIHO B BRKTODH

b1={1: 11 1; 0}; b2:’:{1) 1) _1) 0}’
cby=1{2, 1,2 0}, b,={0,0,0, 2}

1683. Hatitu appefinmii oneparop, cOGCTBEHHLIMM 3HAYEHHU-
qMil KOTOPOro sBAsIOTCA uucna 2, —3, 5, —1, a coorpercray-
wutie MM cobetpennnte BekTopw cyth {1, 1, 1, 0}, {2, 2, 1, 0},
11, 0, —1, 0}, {0, 0, 0, 1}. -

1684, Haitltu 6Gasuchl COGCTBEHHHWX MOANPOCTPAHCTB JiMHEH-
uKX ofieparopos, 3agavHmMx B Gasuce e;={1, 0, 0, 0}, g, =
=10, 1,0, 0}, e3={0,0, 1, 0}, ,={0,0,0, 1} caeny-
OINMHA Ma'rpnuamu:

/210 0\ 200 0 2000
{021 0} /0211 /0200\
Dioo 21y 2)\0021’3)10021-§
\0002/ \0 0 0 2 \0002/

/2 000

0200

4)\(0020'

000 2

1685%, [Jokasars, uro ectm onepatopw A u B nepe-
CTaHOBOUHH,, TO BCSKOE COOCTBEIIHOE TOANPOCTPAHCTBO Ole-
paropa A saBAseTCS HHBAPUAHTHLIM MOANPOCTPAHCTBOM IR
oneparopa B. . :

1686%. Ecau cymva coGCTBENHbBIX NOANPOCTPAHCTB onepa-
Topa A cosHamaeT €O BCeM HPOCTPAHCTBOM H Kaxaoe COGCTBEH-
HOC MOANPOCTPAHCTBO omeparopa A fABAIETCS HHBAPUAHTHEIM
Aias oneparopa B, 10 A u B nepecraHOBOUHBEL

1687. Ecam .smuuettum#  oneparop A nepecTaHOBOuYEH CO
BCeMu JIuHCHHBIME omepaTopamu, To A== AL.

1688#, JlokazaTh, 4r0 eciu COGCTBEHHOE NOANPOCTPAHCIBO
V, onepatopa A, cooTBeTCTByWOIEe COOCTBEHHOMY 3HAUYSHUIO A,
OiHoMepHo u omnepatop B nepecTanosouen ¢ A, to V,; couep-
AWTca B cOOCTBEHHOM TOANPOCTpancrse V), omeparopa B, cooT-
BerctyromeM co6CTBEHHOMY 3HaueHMio | oneparopa 5.

1689, [lokaszaTn, 410 ecanm COOGCTBEHHLIE 3HayeHus onepa-
'0pa A, 3a71aHHOr0 B 7-MEPHOM HDPOCTPAHCTIBE, MONApHO pas-
‘wunpl n omeparop B uepectanoBoueH ¢ A, 10 B umeer n
AMHeHO He3aBUCUMBIX COOGCTBEHHBIX BEKTODOB.



264 I'JI. X. MHOTOMEPHBIE ITPOCTPAHCTBA [

. 1690. Ha#ttw wuHBapuanTiibie nognpoCIpancTBa oneparo
33/1aHHOr0 marpuue

0 —1 1 o0 ¥
1 00 1 - -
0 00 —1/

0 01 o0

1691%. 1) IlokasaTb, yto ec/u JuHERHbH ONeparop, 3alaHH
B A-MEDHOM TMPOCTPAaHCTBE, 00JaA3eT OJHOMEPHHIM HHBAPHAY
HHM MOANPOCTPaHCTBOM, TG OH 06nafaeT HMHBAPHAHTHBIMH ng
NPOCTPaHCTBaMH BCex pasMepuocreil ot 2 no n— 1. 3

2) Vs cymectpopanus (7 — 1)-MEpPHOTO HMHBAPUAHTHOTO MQ
npocTpaHcTBa CjenyeT CyuUleCTBOBaHHE OJHOMEDHOrO MHBaQ
AHTHOTO MOANMPOCTPAHCTBA. ;

1692%, Ilokasath, uTO €CaM BCE XapaKTepUCTHYECKUE ume
MaTpulbl JUHEHHOro oreparopa NpuHaaiexaT MoJaw, Hag KO
pbiM  TOCTPOEHO JiMHEHHOE TNPOCTPANCTBO, TO KawAoe HHH
praHTHOE TMOANPOCTPAHCTBO COZEPKHUT MO KpakHed Mmepe Ozf
OJHOMEpHOE MHBAPHAHTHOE NOANPOCTPAHCTBO.

1693#, JlokaszaTb, 4TO eCaM 7-MEPHOE MPOCTPaHCTBO V 004
naeT GasnucoM, COCTOAWUM U3 COGCTBEHHBIX BEKTODPOB JUNEHHO]
oneparopa A, TO M BCAKOE €ro HMHBAPHAHTHOE NOANPOCTPANCT
oOnanaeT GasncoM, coCTofmMM M3 COGCTBEHHBIX BEKTODOB 3TQ]
orneparopa.

1694%, Hafitn Bce miBapuanTHHE MOANPOCTPAHCTBA Anne]
HOTO onepaTopa A, 3aJaHHOrG B Z-MEPHOM THpOCTpaHCTBE 1
MMEIOILEro 7 MOMNapHO PasAMYHBX COGCTBEHHHX sHaueHuH. Onpe
Ae/MTh YMCAO BCEX HMHBAPHAHTHMIX MOANPOCTPAHCTB. :

1695%, Ilycts V=V, @ V, —npencrasienue mnpocTpal
crBa V B Bule npsMo#i cymMmbl moanpocTpaHeTs Vi m Vi, On
parop A, 3aiamsbnift Ha npOCTpaHcTBe V, HA3HBAETCAd CHMME
prel OTHOCHTENBHO nOANpOCTpancTBa V,; B Hanpasaenns V
ecan KaxAOMy BEKTOpy X=y-+4-2, y= V;, 2 V,, crasum
B COOTBETCTBHE BeKTOp X' =y-—2z. [lokasars, yro: 1) omep
Top A Jsmueiiubify 2) 14 TOro, UTOGH AHnehunH oneparop A b
UHBOMIOLUMOHHBIM, HEOOGXONMMO M JOCTaToyYHo, uToO oH O
cummerpuel ornocuTennHo V; B Hanpasaeunn Vi, ¥

1696%, Ilycts V=V; P V, - npeacrasaenue mpocrpaHc
V B Buge npamMoli cymMbl moampocrpadctB V; u V,. Onel
Top A, 3ajaHHbH Ha TpoCTpaiicTBe V, Ha3mMBaeTcs OPOEKTHR
BaHmeM HPOCTPaucTBa V Ha UOANPOCTpaHCTBO Vy mapajieibi
Vo, ecam KakIOMy BEKIOpY X=3-+2, y= V, 2 V,, €T
BUTCH4 B COOTBETCTBME BEKTOD 3.
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1) Ioxazats, yTo onepatop A auHeHHbiit.

2) Hns Toro 4roGsl AuHeliHbl onepaTop OB WASMIOTEHTHBIM
(r. & A?=A), neo6X0ANMO U JOCTAaTOYHO, 4TOGH OH Ohla Mpo-
cKTHPOBaHHEM TIpocTpadcTBa V' ma noampocrpanctBo V; mapas-
aeapHo V.

1697. okazarb, 410 ecau Xj, X, ..., X, — COOCTBEHHBIE
peKTOpH JuHeHinoro oneparopa A, COOTBETCTBYIOLLUE TOMAPHO
pasiuHbIM COOCTBEHHBIM 3HAUCHUAM, W Gy, Qg ..., Ap— YUCAQ,

e PaBHble HYMO, TO BEKTOp Y=a1X;-}-aeXs+t...--apX; HE
QBASETCA COOCTBEHHHIM BekTOpoM onepaTtopa A

1698*, Haittu MaTpmuy nnHefHOro omneparopa, 3amaHHOro
B UCTHIPEXMEPHOM TPOCTPAHCTBE, HMEILIEr0 pPOBHO TpPH OMHO-
MepHHX MHBAPHAHTHLIX MOANPOCTPAHCTBA, GasncaMn KOTOPHX Cay-
xar sextopsl e;={1, 0, 0, 0}, &,=1{0, 1, 0, 0}, £5={0, 0, 1, 0},
COOTBETCTBYIOUIME COGCTBEHHNMM 3nauelinaM 1, 2, 3.

1699*, Halitu Bce uHBapuUanTHHE MOANPOCTpaHCIBA AnHefi-
1IOr0  OllepPaTopa Y;=axXi—- X, Ye=aXs-4+ X3 ..., Vpi=
= QX i & X, Va=axX, 3agauHoro B Gasuce &y, ..., &,

1700%. Ilycts A —iunefinnii onepatop, 3agaHnbii B Bek-
ropioM npocrpancrtse V; H — runepiiocKocTs, BCE BEKTODh
KOTOpOH $B/IMIOTCY WMHBApUAHTHLIMH MO OTHOWIEHHIO K onepa-
Topy A; X —Bexrop, e npuHamnexamnit H, Ax —ero obpas,
KOTOPBIl MOXHO TPEACTaBHTh B Buge AX=2AX--y, rne y = H.
[Toxasars, uTo 1% BCAKOrO X & H uncao A He 3aBUCUT OT
BCKTOpa X.

1701*, JlokasaTb, uTO eC/¥ aHHYJAUPYIOIIUH MIOro4JeH Ore-
patopa A wumeer creneHb £, TO JMIOGOH BEKTOP MpPOCTPaHCTBA
UPHHAANEKUT HHBAPHAHTIIOMY OTHOCHTEILHO A MOANPOCTPaHCTBY,
pasMepiocTs KoToporo He Goabuie &

1702. Ecan oneparop A? nmeeT COOCTBEHHHI BEKTOp C He-
OTPRUATETLHBIM COOCTBEHHBIM 3HAUEHHEM, TO omepaTop A umeer
coBcTBEHHBIH BEKTOP.

1703*, Ecim Bce XapakTepuCTHYECKME UYHCAa JHHefiHoro
olleparopa MPUHAAJIENAT 11010, HaJl KOTOPHM NOCTPOSHO JUHel-
HOC HPOCTPaHCTBO, M ONEParop HMeeT TOJbKO OJIHO ONHOMEPHOE
UIBAaPUAHTHOE NOANPOCTPAHCTBO, TO BCE MPOCTPAHCTRO HE MOXET
ObiTb 1PEACTaBAEHO B BHAE HPAMOH CYyMMBl MHBADHAHTHBIX MOA-
NPOCTPAHCTB, KanA0e W3 KOTOPHX OTIAMYHO OT HYAEBOro nol-
1pocTpalcTBa.

1704%, Tlokasars, uto eciu A n B — nngefinbie oneparophi,
TO BCAKOE OT/AUMHOE OT Hy/Jd COOCTBEHHOE 3Hayenne olleparopa
AB spaseTcss COGCTBeHHBIM 3HauenueM onepatopa BA.
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1705, [lokasath, uro ecau JuHetiHbill onepaTtop, 3alaHf
B #-MePHOM HPOCTPAHCTBE, 06/1a13eT €QUHCTBEHHEIM XapakTepu
YECKHUM UHC/IOM O W EJMHCTBEHHBIM OJHOMEDHLIM HHBAPHAHTH
TOANPOCTPAHCTBOM € 6a3UCOM &4, TO cyiuecmyeT 6asnc, B xoro
MaTpulla 3TOr0 ONEPaTopa UMEET BUI

o 1 0 6 0
0 o 1 0 0 “
6 0 0 . o 1
0 0O 0 o

(«:xopaanoBa KJeTKa»).

2. Jlunetinoie onepamopsl. 8 egxAUd080M BEKMOPHOM i
npocmpancmee
e,

Anexcaungpos, ra. XXV, §§2 5, 6.
Feasdpang ra. 1, § 16, nn. 1, 2, 5.
Epumos u Posengopun, ra. IX, §§ 13, 7, 8 11,

1706. Hadttu marpuiy npeo6pasoBaHus, SBATOMETOCS OpP]
FOHaTLABIM TPOEKTUPOBAHNEM YETHPEXMEPHOro 1POCTPAaHCTBA
TTOCKOCTh .

X1+ Ko+ g a0y =0.

1707. Hatitn marpuny npeo6pasoBainsi OPTOrOHANBHOIO nﬁ
EKTUPOBAHUS UYETBIPEXMEPHOro POCTPAHCTBA HA JIBYMEpHOE nd
IPOCTPaHCTBO 3

Xyt Xt x5=0, x,=0. y

1708. Haiitu maTtpuuy npeoGpasoBanus CUMMETPHH YeTHIPE
MEpHOro MpOCTPAHCTBA OTHOCHTENBHO TPAMOR iy ==Xy == xg-2=J
1709, Ha#itu marpuiy 1peo0pPasoBaHUd CHMMMETPUM UETHIPE
MEPHOrO NPOCTPANCTBA OTHOCHMTEJIBHO ABYMEPHOrO NOAnpocTpa

cTBa '
X1+, =0, x34-2,=0. .

1710%, [lokasaTb, uyro: g

1) mast Toro uTOGHE! JAMHEHHBIH OHEpaTOp NepeBONnA Kamnb
BEKTOP NpPOCTPaHCTBa B BEKTOD, €My OPTOUOHaAbHbIH, }1606%
JUMO # BOCTaTOYHO, UTOOb! 3TOT omneparop Obia KococuMmeTp’-
YECKUM;

2) B TpexMepHOM MPOCTPAHCTBE JuHeHHHl oneparop, ne]i
BOMSILUMH KA BEKTOD B BEKTOP, E€MY OpPTOrOHa bHEH,
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n5ercs BCKTOPHBMM YMHOMXEHMEM MOCTORIIIONO BEKTOPA @ Ha Npo-
1aBOAbHEIH BOKTOP;

3) B Cayuae JIByMEPHOro IPOCTPAHCTBA JaulelHHi oneparop,
nepeBOAMUME  KaXAMH BEKTOP B BEKTOP, €My OPTOroHajbiibi,
guAA€TCd NPOU3BEIEHUEM MOBOPOTA BCEX BEKTOPOB MPOCTPAHCTBA
p OA/IOM HaNpaBJACHUU Ha Yroa /2 W roMOTETHH.

1711, Jloka3ath, uro ecan A — caMOCOMpKEHHEI oneparop,
3a]aHHLIH B epKan10BOM npocTpauctse V, ro V npencrasasercs B
plIA€ TPAMOR cyMMBl aapa u oGaacTy 3HaUeHUH aToro oneparopa.

1712. Iokasarb: fing Toro, uroGn NPOH3BENEHHE ABYX CAMO-
CONMPAKEHHBIX ONEParopoB ObiIO CaMOCONPSKEHHBIM OMEPATOPOM,
HeOBXOAAMO 1 AOCTATOUHO, YTOGH TA ONEPATOPH Obiau nepecTa-
HOBOUHBL. . ) :

1713. lokasaTh: ans Toro, uToOH OMEpaTop CHMMErpHH
€BKJMA0BA MPOCTPANCTBa V' OTHOCHUTENBHO MOANPOCTpaHcTBa Vi
B HaupPaBJeHUH HOANPOCTPAaHCTBA V, O CaMOCONMPHKEHHBIM,
HeoOXOAMMO M JAOCTaToOuHO, uToOLl nomnpoctpancrea Vi m V,
ObIIM OPTOTOHAJbHBL.

1714%, Jlokasath: ang Toro, uroOnl oneparop NnpoeKTUpOBa-
uus MPOCTpPaHCTBR2 V Ha NOXMPOCTpaHCTEO V; B nanpasieHuu
1TOAIIPOCTPaNCTBa Vg OBLT CaMOCONDPMKEHHHIM, HEOOXOAUMO U 10~
CTATOUHO, yTOOH MOMIPOCTPAHCTBA Vi U V, GBIIM OPTOrOHaNbHBL

1715. Tlycrb A — auHelHbH onepatop, 3aaHHBIl B €BKJQ-
A0soM npocrpaHcTBe V, m A¥ — omeparop, emy conpsKeHHbIH.
Jokasare, uro:

1) ecm e — cob6CcTBeHHBIlt BekTop omepatopa A*A n X —
BEKTOP, OPTOrOHANLHLY K @, TO BeKTOPH Ae u AX OpTOrOHa/bHbI;

2) ecad 1M KakaAOr0 BEKTOPA X, OPTOrOHAIBHOIO K BeK-
TOpY e, BekTopH Ae u AX OpTOroiabbi, TO BEKTOD € SBJSETCH
co0CcTBeHHHIM BEKTOpOM oliepatopa A*A.

1716%. [okasarb: nia Toro, urtoGnl JuHeHHb onepaTop 4,
341aHHLI B KOHEYHOMEPHOM E€BKJMOBOM MPOCTPAHCTBE, NEePeBo-
AWM OpTOroHajtbHbI 6asuC HPOCTPAHCTBA B OPTOFOHANbLHYIO CH-
CreésMy BEeKTOPOB, HEOOXOAMMO M JOCTAatOuHO, uTOObI BEKTOPHI
sroro Gasuca Gbianm COOCTBEHHHMU BekTOpaMu omeparopa A%A,
rie A* — onepaTtop, conpikeHHbH K A.

1717*%, JlokasaTb, uTo OTOOpaKeHWEe EBKAHMAOBA IPOCTPAH-
cTea Ha ce6q, MPH KOTOPOM COXPansfeTcd CKalIipHOe NpousBene-
e KaXJhX JBYX BEKTODOB, SBJISETCS JHHEUHBIM.

1718%, Jlokasath, yTo OTOGPAKEHUE EBKAM0BA MPOCTPAHCTBA
Ha ce6d, COXpaHAllee MOAYAb pPasHOCTH KaXABX ABYX BEKTO-
pos, fBasgeTcs JAWHEHHBIM,
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3. H3omempuieckue npeobpasoBanis 8 MO4EHHOM
€8KAN0080M NPOCmMparc e

[ORPRNE S S

1719. Mycts E — eBKANNOBO TpoOcTpancTo; O — TOuKa mpg
crpancrea E; V — coorsercrytoiniee NpocrpaicTsy £ BEKTOPHG
NpocTpancrso;, y=Ax-} b — u3oMeTpuueckoe npeoGpasoBaHy
npocrpancrsa £; V; — co6erseniioe NOANpocIpaHcTBO npocTpat
cTBa V, COOTBeTCIBYIOmEe COOCTBEHHOMY 3uadeHmio -1 onepy
Topa A, onpenenenHoro na npocrpauctee Vi Vi, — oproronan
HOE ponoJieHne nomnpocrpadcrea Vy; &=48; -+ b, — npencra
J€HHE BEKTOP2 & B BUAC CYMMBI BEKTOpPOR 8O, & Vi n by = Y
Hlokaszath, 4TO B NNOCKOCTIN Ty, ONpeneisemolt Toukoit O u nog
npoctpaucTeoM V,, maiperca rtouka O Takas, yto HCXOAHG
npeo6pazosatue Gymer umerb Bug ¥ == Ax' - &, rne.b; — vey
TOD, ABASOLIAACE OPTOrONANBHON TpOeKuMeit BekIopa b Ha noa
OpocTpancTeo Vi.

1720. loxasars: maas TOro, YroGh H30METPUUYECKOE MPEOOD;
3oBaiie y=Ax - 8 ToueuHOr0 eBKINAOBA NPOCTPALCTRE £ nmMea
MHBADUAHTHYIO TOUKY, HeOOXONMMO H LOCTATOYHO, YTOOH BEKTO
nepenoca & Obin OPTOrOHAMEH K COGCTREHHOMY BEKTODHOMY 1Of
NPOCTPAHCTBY V3, COOTBETCTBYIOmEMY COGCTBEHHOMY 3HAYEHH
41 oneparopa A. .

1721. Iokasars, 4TO BCIKOE H3OMETPHUECKOE HpPeo6pPason;
HHE TOYEUHOrO EeBKJHAOBA TNPOCTPaHCTBA OO0fAander AHGO nHB!
PHAHTHON TOUKOH, NGO HHBAaDHAHTHOH NPAMOH.

§ 5. Jluneiinpie, GunnHeiinpe W KBAaXpaTHIHBE (YHKIH
1. Jlunelinsie ghynryun

Anexcaugpos, ra. XIII, § 1.
Fenvpdang ra 1, § 4, no. 1. ,
Ejpumos n PozengopH rn IV, §l.

1722, Jlokasarb, uTO:

1) ecin X={Xy, ..., X,} —BEKIOp 7-MEPHOrO JHIEHHOr
ApOCTPAHCTRBA, TO QyHKuna f(x)==x; ecrb JanueiHas (py}mun
BEKTOp2a X;

2) BCaKy0 JauHelHY0 dyHxkumo /(X), 3apauHyo B n-Mepno
NpOCTPaHCTRBE, HAapAekamuM BeOOpoM Oasnca MOXHO npueect
K Buny [(x)==x;, rge xj,— nepeas KOOPLNHATA BEKTOPA X =
== {xl, seey x,,}.
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1723*, Jloxasarp, 4TO:

1) appo menyncsol auieduol Qyuxunn eCTb HOANPOCTPaH-
cTBO KOpaaMepHocTu 1 )

2) BCAxOe NMOANPOCTPAHCTBO KoOpasMepHocTn 1 siBasercs ap-
poM HEHYJAEROH JAnNEIHOH dynkuun (roBopsrt, uro NOANpOCTPaH-
CrB0 HMEET KOpa3MepHocrs 1, ecanm BCE MPOCTPancTBO Npeucra-
RIMO B BHAAC HPAMOH CyMMbl 3TOrO HOMIPOCTPAHCTBA ® MOANPO-
¢TpaHCTBA pasmepHOcTH 1).

1724%, [lokaszaTs, uTO JBEe HEHY/CBHE JuHEHHME OyHKUuK
L,(x) 1 Ly(x) ameioT OOHO ® TO K€ SLPO TOTAA H TOALKO
TOr 43, Korapa

Ly (x)== ALy (%)-

1725%, Jloxasarb, 4TO €CAH NPOMSBEAEHHE ABYX ARHEHHHX
dhynKuni, 3alaHHBEX Ha BEKTODHOM NPOCTPAHCTBE, TOXKAECTBEHHO
pPaBHO HYMO, TO HO KpaliHei#l mMepe onHa M3 5THX QYHKumd TOX-
A¢CTBEHHO DaBHA HYJ/MO.

2. Buaunelinve ynrxyuu

Anexcanppos, ra. XIII, § 2—5.
Fensdpaupg ra I, § 4, non. 2—4.
Ed¢numoB u Pozengopn, ra IV, § 2, 3.

1726%, Jlokasare: njs Toro, uroOm OnanileiiHas (QyHKuas,
3aflaHHAa% B KOHEYHOMEDHOM HPOCTPAHCTRE, MPENCTABJAANACH B BU-
¢ lLpousBeneHus ABYX JHHCHHBIX (QyHKuuH, HeoOXO@HMO H LO-
CTATOUHO, 4TOOH PAHT Marprubl 310l OminHeHHOH (gyHKuun Obia
pasenr 1.

1727%. oxasarb, uTO:

1) Besikyio HecuMMeTpuueckywo Ouannefinywo dopmy paura 1
HaJjexkamum ep6opom 6asnca MOXKHO NPHBECTH K BUAY

b(x, y)=x1¥s

rne xj—mepeas KOODAHHaTa BeKIOpa X, 4 Y, -— BTOpad Ko-
OpImriraTa BEKTOpA 3,

2) BCIKYI0 CUMMETDHUECKYWw OuamHefinyiwo ¢opmy panra 1
Hapaexaum Bhibopom Oasnca MOXHO NPUBECTH K Buay b (X, ¥)=
= = x;y,, IAe Xx; — neprad KOODANHATA BEKTOpa X, & Y — fep-
Bas KOODJMHATa BEKTOpa .

1728%, Jlokasarb, uro ecan b (x, y)— OnanHedinas QyHKung,
onpesesieHHas HA NPOCTPaHCTRE V ¥ HEBHPOXIEHHAs HA ero Ko-
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HEUHOMEPHOM ToAnpocrpaicree Vy, 10 V ecrs npsMas Ccymil
noanpocrpaucts Vy u V,, rae Vy— MHOKECTBO BEKTODOB,
noanpocTpancrsa V, o6aajsaoinx TeM cBORCTBOM, uTo b (X, ¥)
s BCHKOTO BEKTOpa X e V.

1729, tlaittn ycaosue, neoGXompuMoe ¥ [OCTATOUROE A T
ro, yToOH Onaunefinas ¢yuxkuus b(x, y) obpalanacr B Hy' ;
npR Y==X [Jd BCAKOrO BEKTODA.

1730. lokasats, uro HCHYAEBOH CUMMETPHUECKOH OGHinHe
1ol yHKIMH COOTBETCTBYET IICHyZeBas KBafpaTWuHAA DYHKILEE

1731#, Jloxasars, uro ecan b (X, ¥)— HeHyaepas Ouanuey
Has ynxuds, o6xajaiouias TeM CBOMCTBOM, uy0 AJs MOGHX B
TOPOB X, ¥, YAOBJETBOPAIOWIAX ycaosuio b (X, ¥)=0, Bomnos
useTcs pamsencrso b(y, x)=0, to dynxuns b(x, y) sBiserd
MW CUMMETPHUECKOH Wi KOCOCHMMETPNUECKOH,

1732*%, B uerbipexMepHOM NPOCTPAHCTBE NAHA KOCOCHMME
prueckas OuanHeiinas Gdopma "

X1Ys — Xo¥1 + X1Vs — XsV1 -+ X1Vs — X1+ X2 Y5 — xa)’z
-FXe Yy — X4Ys - X3Vq — X4V

Hafitn xanounveckufl Bup oTofl GOpMBl M €€  KAHOHHYECK
6asuc. i

1733*. IloKasarhb, uro, KakoBa 6nl Hu Obiia Guanieluas dyu
g, 3apaliHag B NPOCTPANCTBE KOHEUHOM Da3MEPHOCTH, CymecH
ByeT 0643uc, B KOTODOM Marprua OninHeiHOR QOPMH 310H pyHE]
nud ofaagaeT TeM CROHCTBOM, UTO €€ SJEMEHTH, He Jexaiwl
Ha TAdBHOW AMATOHAMHR R CHMMETPHUHbIE OTHOCHTEAbHO 3T
AMATOHAJN, MMEIOT TPOTHBOMOJOKHBE 3HAKH,

3. Ksadpamuunwe ¢hyuxyuu

Anexkcanppos, ria XIII, § 3-5; ra. XXV, §7.
Feavdang, ra. ], §4, m. 5 §§5 7; ra. 1I, § 16, mm. 3,
Edbumor # Posengopy, ra. 1V, §4—7, 9; ra. 1X, §§ 4,

-
4
5%
3
1734%. Ilycte Q(x) — KBagpaTuunas QGyHKUUS, sanaHH?i
B BEn(ECTBOHHOM BEKTOPHOM HPOCTPAHCIBE, MPHYEM QE

Qx)>0 npr x=a n Q(x)<<O npu x=6.
Ilokasarb, 4ro:
1) BexTOpH @ # 8 aANHEHHO HE3aBUCHMBL

2) B BABYMEDHOM NPOCTPaHCTBE ¢ OasucoM &, & cymecrnyxo“
ABA BEKTOPA Xj, Xa, AJ% KOTOPHIX Q(xl)-—Q(xz)— e



’

17501 § 5. JINHEVHBIE, BUTHHEMHBIE, KBAZPATHUHBE GYHKUMK 271

3) BEKTODH X;, Xp JAHEHHO HE33BHCHMBL,

4) BEKTODH Xj, X2 HE NPAHAAAEKAT sAPy OnauncHHo (yHK-
uny, COOTBETCTBYOMEH mannod kBagpariunoh dysxunn Q (Xx).

1736%. Ilycte Q (x) — xBappaTnuiras @yskous # Q (@)=0
Al BEKTOPa @, HE TNPUHANAEKAWErO SAPY COOTBETCIBYIOUIEH
efi Onannedtnolt dyuxnnn. Hoxasars, uro dyuxuns Q (x) upuau-
\aeT BCE 3HAUEHMA M3 MOJs, HAL KOTOPHM HOCTPOEHO fHHEHHOE
JIPOCTPAHCTRO.

1736%*, Jloxasars: nas TOro, yroGH KBARPATHYHAT (QYHKLYS,
3aAaHUIast HAa BEULECTBEHHOM BEKTOPHOM NPOCTPAHCTRE, GBIIA 3HA-
KOUOCTOAHHOH, HEOOXOMMMO ® AOCTATOUHO, YTOOHK MIOXKECTRO ¢
nynell  conepxkadoch B HAPE COOTRETCTBYIOUieH OnanHeHHOH
(hyHKUMN.

1737. Halitn ycaoeus, HEOGXOAWMME W [OCTATOUHBIE JA%

n n
Toro, uTOOB KBapparuynas ¢opma 2ax‘;’+2 2 bx;x; Guaa
i= i, j==l
TIOIOKUTEABHO ONPENEACIHON, '

1738%. [oxaszaTh, uTo:

1) pgas Toro utoOni nenydaeBad Kpaiparwulias QyHxlus, 3a-
naas B KOHEYHOMEPHOM INPOCTPAHCTBE HAl NPOU3BOABHKLIM 110
JCM, pacnanaiach B TNPOH3BEACHHE ABYX JAnielubnX QyHKOn#,
11C06X0AMMO, YTOOH DPaHT KBapaTuuHol ¢opMbI, COOBETCTBYIO-
meh sTol dgynxudn, 6Ha pased 1 nam 2;

2) B cayuae ModAs KOMNJAEGKCHBIX 4YACEH DABEHCTBO paHra
KBaapatiyHoh Qynxuau 1 uan 2 ABAsETCH LOCTATOUHHM YCAO-
BHEM €e Dacrnajcivg B NPOUBBEAEHe ABYX AMHEHHMX QYHKIMY;

3) nas pacnapgenns KBanpaTHyHOH (yHKUUR, 3apaliiof B npo-
CTPAHCTBE Haj MOJEM BELECTBEHIIBIX YUCEN, B NPOHM3BENSHUE
ABYX JIMHEHHBIX (QYHKUAE, HEOOXOBMMO M [JOCTAaTOUYHO, UTOGH
panr sTol kBagparudiiod GyHknuw 6wt pased 1 mau 2, a wHAex-
Chi miepumu B cayuae dyuxuns panra 2 Geam pasusl 1.

1739%*., .Jloxasatb, 4To:

1) pas cymecTBopaHus 0asica, B KOTODOM KBajpaTaunas
tdopma, 3apatiHag B KOUECYHOMEDHOM BEKTODHOM BE(ECTBEHIIOM
IPOCTPAHCTBE, HE CONEPHKUT UACHOB C KBAppaTaMH KOOPAMHAT,
HEOOXORHMO M JOCTATOUHO, UTOOLE 002 MHpEKCAa HHepUHU STOH
KBAAPATHUHON (POPMHI OBIIA OTAMUMBE OT Iys;

' 2) pas CYULECTBOBAIINS OPTOHOPMAMBIIOro 6a3ucd, B KOTOPOM
KBagparnunas ¢GOpMa, 3aNanHafw. B KOHEUIIOMEPIIOM €BKJNAOBOM
BCKTODHOM IIPOCTPANCTBC, 1€ CONEP:KHT WICHOB C KBaAparaMu
KOOpAHHAT, HEeOOXO4MMO H HOCTaTOYHO, UTOGH B KakoM-irOynb
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OPTOHOPDMaMLHOM 0a3nce cief MaTpuubl STOH  KBajpaTHuHOY
GOPMBL GHT paBeH Hyio. 3

1740%, Jloxasath, 4TO €CJu KBagpatnuHas (yHKURA, 3372
Had B 7-MEPHOM NPOCTDPAHCTBE, TOKAECTREHHO OBPAUIAETCS B HY

n
Ha TOANPOCTPAHCTBE DPA3MEPHOCTH k>-2—, TO SAPO COOTBETC

Bywoulell efl OnauHeHHOR (PYHKUNA NMeeT PasMEPHOCTL (OJb
Hy Jisl.

1741%, Jlokasars, 4TO €CAR P R ¢ ~— WHAEKCH HHEPUAN HEB
pOXAEHHOH KBagpaTwuHOM (YHKUMM, 3aRaHHOR B BEUIECTBEHHONG
A-MEPHOM TIPOCTPAHCTBE, TO CYHLECTBYET JAHHCHHOE MOANPOCTH
PaHCTBO, P43MEPHOCTH KOTOPOTO DABHA MEHBIIEMY H3 HHAEKCOS
MHEpURH, HA KOTODOM KBajaparduHas (yHKURs TOKAECTBEH
ofbpaizaercs B 1yAb, B HE Cyul€CTBYET NOANPOCTPAHCTBA GOIb
meit pasmeptioctd, 007anaOUIETO 3THM Ke CBOHCTBOM. 7

1742, Jas xaxnoh w3 CAeNyIOUIHX KBaAPaTHUHKX (DOpM, Baﬁ
LAHHBIX OTHOCHTENBHO OPTOHOPMAJbHOrO 06a3uca, Halri Taxkoif
OpTOHOpMAZbHAY 0a3nc, B KOTOPOM 3Ta KBaapaTuuHas (hopMa:
HMEeT KaHOHHUECKH{t Bua;, HaWTH KaHOHMueCKu#t Bux q)oprr‘;ﬁ
B arom Oaszuce: 3

1) 41505 420085 - 4%, X, - 4X505 - 40, + 4050, 3xf;"q
2) 2X1x09 4 251003 — 2001X4 — 2X, X5 - 200X, + 24505 ;
3) 2xyx, — 6x x5 — 6,04 + 25X,

4) 55453+ 554 5.5 — 10,0, 4 24305 4- 60,4, +-
4 69005+ 2500, — 1052048
:

§ 6. IloBepxHOCTH BTOPOTO MOpHIKA

Anexcanpgpos, ra XXV, §8. 2
Edumos u Posengopn, ra XI,

1. Tosepxrocmu 8Mmopo20 nopsOKka 8 MOYEUHOM Co
aghgpunnom npocmpancnige oy
1743. Hycts Q (x) — KBagpaTnyHas  PyiKiws chopnoro;
apryMeura X, L (x)— auneiHas OyHKums, ¢ — yncao. JOKasaTh,.
UTO (yHKUHs ks
Q(x)+2L (x)+-¢
3

i
*

upr npeoGpasoBaHMi ACPeHOCa X=X’ -} X, NpHHUMaeT BRK %

Qx")=2[B(xp X")+L(x")]4Qx0)+ 2L (%)) + 6
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rae B(x, y)— cnMMeTprueckas OusuHeidiHas (QYHKUMS, COOTBET-
crpylonlast keanparnunoit dopme Q (x).

1744%, Mycrp O — dnkenpoRanHas TOUKa aPUHHOTO npo-
CTpalcTBa, x=OTVI—pam1yc-BexTop Ipou3ROABHONR Touku M
¢ nadaaoM B Touke (. IToBEpXHOCTHIO BTOPOTO HOpPAKKa Ha-
3bIBAETCA COBOKYNHOCTh TOYEK TOuednoro adduaunoro mpocrpan-
CTBA, DAAMYCH-BEKTODH KOTOPHX YAOBIETBOPAIOT BEKTOPHOMY
yPaBHEHHIO

Q(*¥)+2L (%) +c=0,

rae Q(x)— ksanparnydas QyHkums, L (X)— auneitHas yaxnas,
¢ —uncio. Touka Q' nasmiBaercs uewrpoM (Henyciol) mosepx-
HOCTH BTOPOro NOPSAKA, ecan AJd Kaxmol Toukn M nomepxHo-
crv Touka M,, camMerpuunas Touke M ornocmtesbiio Touxn Q'
TAaKKe TMPUHARACKUT 5TON mosepxrocti. Jlokasars, uro Touxa O
¢ pannycom-Bexropom OO0’ ==X, aBAsCTCA UEHFPOM TOBEPXHOCTH
BTOPOTO TIOPAAKA TOrga H TOALKO TOrHA, KOraa npeobpasora-
[IMCM TiepeHoca x=x’+x0 YPaBHEHNE IIOBEPXHOCTN NPUBOANTCH

K BHAY
Qx")yt ¢ =0,
rae ¢ =L (x5)4¢.
1745. Ilycrs
Q(x) 2L (x) 4 c=0

— ypaBHEHNE NOBEPXHOCTM BTOPOTO NMOpsARKa B ToueuHoM adduu-
HOM HPOCTPAHCTRE, X ==X,-}-f# — npsmas. Haitn 3navenns napa-
MeTpa f, KOTOpHhM COOTBETCTBYIOT TOUKH HEpeceuyeHnus npaMoit
TOBEPXIIOCTH.
1746%, Ilyctb
QX))+ 2L (x)+¢c=0

~— ypaBHEHWE MOBEPXHOCTH BTOPOroO NOPsAKA B TOUEYHOM adipun-
HOM HPOCTPAHCIBE H I — BEKTOP HEACMMNTOTUUECKOTO HAmpas-
aeans, T. e. Q (#)+= 0. Hoxasath, uTO cepenvmbt XOpPA NOBEPX-
HOCTH, NAPAAIEALHBX BEKTOPY I, N€XKAT B OfHON TUnepIIOCKOCTH.
ITa THNEPNACCKOCTh HA3WBACTCA AMAMETPAJdbHOM TRUEPILIO-
CKOCThI0, COMPMKEIHON HATPABASHNIO, ONPENEAAEMOMY BEKTOPOM K.
Hanpcats ypasieHue 3TOH IMOepnaoCKOCTH.

1747%, llycrs
Qx)+2L (x)+c=0

— ypaBHEHWE TOBEPXHOCTH BTOPOrO nopsika B roueyHoM abdnn-
110M IPOCTPAHCTRE, X o—Padnyc-BeKTOp Toukn M, npruagiexauies
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yDaBHEeHAE KaCcaATeNbHOH NNOCKOCTH K  JAHHOH HOBerHOC
B touke M. :
1748%*, okasars, uTo!

NaHHag ABYMA YPaBHEHHAMH
F(x)=Q (x)+2L(x)+¢=0
F*{x)=Q* (%) +2L* (x) 4 c* =0,

ob6nazaer TeM CBOMCTBOM, YTO CyHIECTBYET mpsiMas, nepecexamma

syer uiicno A0, pas xoroporo
F#=AF;,

npH STOM YTBCPWAEHWE BEpHO TAKXKE B TOM Caydyae, KOMI#
NOBEPXHOCTh SIBASETCS HABOWHOW THNEPIIOCKOCTHIO; 2

2) ecam F=0 n F¥=0—ypaBneunsd ORHOK ¥ TOH XK
NOBEPXIIOCTH BTOPOro nopsaxa (yRosaeTBopsioiel OLHOMY 3
ycaosut B 1)), 3amamiofl B fi-MepHOM aPUHIIOM NpPOCTPAHCTBE
TO COOTBETCIBYIOmHE Koaq)qmunenm MHOTOuNCHOB F 1 [* npo,
[HOPHHAOHANBHDI.

1749%, Ilokasarb, 4TO €CJAN B A-MEPHOM TOUEUHOM acpqmnuomj
IPOCTPAHCTBC BBECTH ahPrHAYIO CUCTEMY KOOPAMHAT € HAYAMO
B Touke O u 6asucom €y, ..., €, TO ypaBHEHME :

QX))+ 2L (X)+¢c=0

IOBEPXHOCTH BTOPOroO fopaiKa MNMPpUMET BUN %
I
i
sﬁ

R RN Y:

n n
> ayxix; 2 Y) bixi4c=0

i, j=1 i=1

TOE X1, ...y Xp— Koopfmnam paanyca-semopa X = OM TOUKN M\7

(=1 i=1

noBEPXHOCTH, a;=DB(e; €;), b;=1(e;), npuuem B(x, y)—
cuMMeTrpryeckan OuapueitHas (yHKOud, COOTBETCIBYIOILLAS KBaIl-{.i
patugHo#t dyukiin Q (X). B
1750%. Tlycrs g
n : n =
E a,']-xixi—}—QZ blx‘—}—c-——"o %

-— ypaBHEHNE HOBEPXHOCTH BTOPOTO MOPSAKA, 3aRAHUOR B 71-MEP
HOM TOUEYHOM apdUHHOM NPOCTPAHCTBE.
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Jlokasars, 4ro: :
1) KOOpAMHATH Xi, ..., X}, UEHNTPa MOBEPXHOCTH ONPEAeas-
[0ict U3 CHCTEMHl ypasHeHnH

n
n .
L ai]'xf+bi=0r izl’ 2: e I
=1 .
2) nas Toro, UroOm MOBEPXHOCTH BTOPOTO HODPAKKA MMeEna
nenTp (He o6s3aTEABHO euuHcTBemmm) HeOOXO0AUMO ! LOCTATOYHO,
yro6Ll PaHr| MaTpAL

an am) ay ay, b
e n e T S
|
\dny Apn apy Qun bn
by b, ¢

OTAHYAAACH HE Goaee, ueM Ha 1
3) ecam Hauyano CUCTEMBI KOODAMHAT, HE Meisd ee¢ 6asuca,
neperectn B ueHrp O ==(x}, ..., X)) HOBEPXHOCTH BTOPOTrO
N0PANLKE, TO €¢ ypaBHEHNE NPHMET BUI
n -
S aysixj4 e =0,
Lj=1
rae

n
= Zbix?-}-C; )
i=1

4) noa TOrO; WIOOH MOBEPXHOCTb BTOPOrO HOpPsIKa HMesa
€AVHCTBEHHbH LEHTD, HEOOXONUMO M AOCTATOUHO, YyTOOH Ompene-
antens & matpaum A Obii OTAMuEH OT HYJS; B DTOM Cayuae
HOBEPXHOCTh HA3HIBAETCS WEHTPANbHOM;

5) ecam Hayadao CUCTEMb KOODAMHAT, HE Medsg ee (asnca,
llepeHeGrd B UEHTD NMOBEPXHQCTH, TO B TOM Cayuae, KOrfa »Tot
LEHTp EAVHCTBEHHbIN, YpasHEHUE NOBEPXHOCTU NPHMET BUN

n
Z aiix{x]{-}——g—:(),
i,j=1
rze 6 u A — onpeneantenn marpun A w B COOTBETCTBEHHO.

1751%, [loxasars, 4TO YypaBIEHWE [IOBEPXIOCTH BTOPOro
NOpsinKa, 3aRaHitoit B BEHCTBUTEALHOM A-MEPHOM ToucuHoM adnn-
HOM MOPOCTPAHCTBE, MEPEXOROM K HOBOH CHCTEME KOOPAMHAT
(1, BOBMOXHO, YMHOXEHHeM ofenx uvacie ypasHeHms Ha — 1)
MOXKeET ObITh APHBENEHO K OQHOM U3 CACAYIOILAX HOPMaNbHHX HopM:
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O 4. x— X~ —xi=1, O<Sh<tr<ij
[pn k=r =71 uoBePXINOCTS (123LIBACTCS REHCTBATEALHBIM (11 — 1)4
MEDILIM 3JARNCONIOM; UpH k=0, r == — MunmMbiM (72 — 1)-MepHbIMg

MepubiM runepGoAonaoM; Hph 7 < A — UAGHHADPOM HAA COOTBET-}
creytoutelt (r — I)-MepHOH NOBEPXHOCTBHIO. ]

() o xh—xhp—. . —xi=0, I<r<<n, k=

r--1 ,
Apu r ueTHoM, k= _2}— IpH  EYeTHOM,

IIpn k<Cr=n noBEPXHOCTh HA3MBAECTCH REHCTBUTEABHHIMY
(n—1)- MeprlM KOHY COM; TP R==r=n — MHAMBIM (11 — l) MepHmM /

Wil KOHNYeCcKOU HOBerHOCTblO o
Iy X34+ X —xhy—.. . —Xp=2x,, I<<r<<n—1;

r r—
k==-; upn r uerdoM, R ==—— npn r xeverdoM. [lpn r=n—1

2 >
NOBEPXHOCTh HA3HBAETCH (1 — 1)}MEepHBIM napadosonLoNM; npn"
r<n-—1-— uHaAVHADOM HAL COOTBETCTBYIOMMM (r ~— 1)-MepHBIMY
napa6Goion oM. E
Bo Bcex cayuanx (1), (II), (II) r — paur xeanparaunolt dopmsl,’
BXOAAIICH B COCTaB MHOTOWIEHa JEBOH 4acT YDABHEHHS MO~ i
BEPXHOCTH.
1752%, HatiTn MakCiMaibHy10 Pa3MEPHOCTD HAOCKOCTH, CONEp-
KAIEHCs B NMOBEPXHOCTM BTOPOTO MOPSAKA, 3a4ANHOH B /-MEPHOM:
TOueuiloMm adIHHOM NPOCTPAHCTBE, €CAM 5Ta MOBEPXHOCTH: A
() konye Xi-... Xk —Xip—...—x=0, l<<hk=<<m]
(1) ranep6ononn X7 4-...fXf—xf 1 —...—xi=1 1<’
<ksn 3
(1) mapa6onong x;—’+...+x,%—xz+;—...—x§_1=2xn,4
lk<<n-—1 i
1753#, Iloxasars, uro aBe (Henycrhie) nosepxuocm BTOPOTO *
NOpAAKa, 3483aHHBIE B ACUCTBUTEALHOM H-MEPHOM TOUEYHOM
adgprHHOM IPOCTPAHCTBE, apPUHHO SKBUBANEHTHB TOTNA U TOIBKO
TOr3, KOTAa OHH NPHBOASATCA K ORHOH # TOH ke HOpMaibHOH:
dopMe C COOTBETCTBEHHO ONMHAKOBLIMU r 1 A.
1754%, IloBepxiloCTb BTOPOrO NOPSAKAE, 3a4aHHAs ypaBHeHneM

-
Lt 2 e il

Z ;XX 2 Zbixi+c=0

4i=1 i=1

I
s

B N-MEPHOM TOUEYHOM ap@uHHOM MNPOCTPAHCTEE, HaabIBaETCHJ;*)
DATRHAPAYECKOH, €CA B HEKOTOpPOH CUCTEME KOOpAWHAT 0Haﬂ

-4
i



1755 1 § 6. IOBEPXHOCTH BTOPOT'O MOPSIKA 217

MOXET OLTh BamicaHa ypasHeliMeMm C HEHOJbIM 4YHCAOM fepe-

MEeHNbX.

JHoxaszarb: 144 TOTO, y1o06h! HOBCPXHOCTL B'TopOl‘O nopsijaka
Gnina anManIA‘{ECKOﬁ, HeOoOXO/UMO Y JOCTAaTOUHO, q1o0H Obisu
PaBHBI HYJI0 Kak NeTepMuHaHT

an i 0
e - Qpn b
by b, ¢

MHOTOUMICHa, CTOAWEro B NEBOH yacTH €€ YDAaBHEHWdA, TaK 1 Ae-
TEPMUIHAHT '

KBAAPaTUYHON (POPMBI STOTO MHOTOU/EHA. )
17556%, IloBepxHOCTh BTOPOTO NOPAAKA 3afaHa YDaBHEHHEM

n n

P= Z a,-jxixj—}—Q Zb,xi—}—czo

[, j=1 i=1
B n-MepHOM ToueuHoM addunHoM npocrpancrse. Jlokasats, uro:

1) 912 MOBEPXHOCTH $BMAXETCS KOHHYECKOW TOrjJa u TOJBKO
TOrja, Korja B HEKOTODPOH CHUCTEME KOOPAMHAT €€ YpaBHEHUE He
CONEPXKAT HU UJIEHOB NEPBOI CTENEHH OTHOCUTENBHO KOOPAMHAT,
HW CBOGOJHOIO U/EH3;, B 3TOM C/Ayya€ Hauafio KOOPAMHAT Ha3bi-
BAETCA BEPIUUHON KOHWUECKOH MOBEPXHOCTH;

2) fas Toro uTOOH TIOBEDXHOCTbL GhiMa KOHMYECKOH, HEOGXO-
IMMO W JOCTAaTOMHO, YTOOBI PaHr r MaTpPUbI

KBanparnyHol opwmmi

6bis1 paBeH paHry R marpuns

/ali --.dln bl
Qi+« . Gan by
by ... b, ¢

MHOIOu/aEHa P, CTOSIIEro B AE€BOH YaCTH ypaBHEHAR MOBEDXHOCTH;
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3) nopepxi0OCTh ABAAETCA KOHYCOM BTOPOTO MOpsSAKa TOTH
¥ TOJLKO TOrja, Korja B nekoropo#i addunHoH cucreme Kag
opaaHat muorowien P, crogiuuit B NE€BOH YaCTu eg YpaBHeHUd, d88
ASETCH KBaapaTiunoll opmoit paHra n; 4

4) mas TOro uro0H TOBEPXHOCTH BTOPOTO MNOpsAnKa Ohli
KOHYCOM, HeOOXOARMO M AOCTATOYHO, UTOOH :

an a1n My Oin by

O=| ... .v.... = 0, N =0
[ Qpn anl Gun bn
by bn €

€HHHCTBEIHAM LEHTPOM; :
6) ecau KOHyC COLAEPXKUT TOuKky M, OT/HUUHYIO OT €ro Bep ,,1

wuHe O, TOo BCe TOUKU HpsiMoid OM npuHamnexaT 5TOMy KOHYCYZg

1756*. IToBepxHOCTL BTOPOro mnopaaxa 3agaHa ypaBHeHuEM!

L ;%1574 2 be +c=0
i, =1 i=1
B AEHCTBATENLHOM 7-MEPHOM TOYEUHOM adhbMHHOM ﬂpOCTpaHCTBe
Dokazate, uro: 4
1) NOBEpPXHOCTH SIBJISETCH MapabonouioM, €CIi B 1eKOTOPOHE
apdruHCH CUCTEME KOODAMHAT €€ ypaBHEHUE MMEET BUJI
n—1
> alxix - 2bpxn=0;
i =t
2) pag TOro uroObl HOBEPXHOCTb BTOPOTO NOpAAKa Obij
11apa6GoionIoM, HEOGXOAUMO U JOCTATOUHO, UTOOL!

ay O1n i tin by . H

6 = N = 0, A e T T R R R # U. ) ,‘?’
Any Gnn Cny Qun by A

by by ¢ i

2. [ogepxrocmu 8mMOP0o20 NOPAOKQA 8 MOHEUHOM
e6KA0080M NPOCMPAHCHIBE

1757*, JlokasaTb, 4TO:

€BKJIIIOBOM NpOCTpaHCTBE, MOXHO MNpeACTaBUThL B BUAE
Q(x):(Ax’ x),
rge A — camOCONPAXKEHHBIR Omeparop;
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2). avHelinyo @ysknuio L (X), 321aHHYI0 B BEKTOPHOM ' EBKJH-
[OBOM TIPOCTPAHCTBE, MOXHO 1IPEACTaBUTb B BUAE

L (x)=(b, x),

rae b — BexkTop.
1758%, Ilycth

Q(X)4-2L (%) 4 c =(Ax, X)-+2(b, *)+c=0

— YpaBHEHWE TOBEPXHOCTA BTOPOTrO MOPAAKA B TOUEUHOM €BKJH-

710BOM  lipOCTpaHCTBE. [OKasarh: mJs  TOFO, u4robb  3Ta

nosepxHoeTs umena nentp O, HeOGKOIMMO M NOCTATOYNO, YTOGH

BeKTOp & npuHapnexan objacrd 3uauenui oneparopa A
1759*, Ilyctb '

. (Ax’ x)+2(b’ x)+c=0
— YpAaBHENUE TOBEPXHOCTN BTOPOrO NOPAAKa B TOYCUHOM EBKJN-
JIOBOM NpOCTpaHCTBe, HE nMeomeh uedrpa. Jlokasats, 4To Cymect-
BYeT BEKTOp X, TaKOH, YTO B pe3y/abrare fepeHoca X=X’ -4- X,
YpPaBHEHNE TMOBEPXIIOCTY [NPHBOANTCH K BUAARY

(Ax,” x")4-2(", x')==0,

rne b” — BEKTOD, OpTOroHanLHLH K 06/1aCTH 3Hayenut oneparopa A.
1760%. loka3aTh, UTO €CJIM B A-MEPHOM TOUCUHOM EBKJNLO-
BOM NpPOCTPAHCTBE 3a[aHO YpaBICHIE

D) @xixy 2 Yibixite=0

i, j=1 i=1

NOBEPXHOCTH BTOPOYO TOpPAAKA B MPSMOYTOALHHX KOOPAWHATAX,
TO CYIIECTBYET 1PAMOYrOfibHAas CHCTEM3 KOOPAMHAT C HauyaaoM
B Touke O ==(x, ..., %) n OpTOLOPMANbHKM 5431COM €4, ..., €n,
B KOTOpPOH YypaBHEHHE NOBEPXHOCTH MPCACTABIAETCS B OMHOW U3
caenyomux Gopm:

() x4 At -0 =0, Il <<r<mecmmR—r=1;

.y ra ’

) Ayx?d-. A0 2px, =0, I<<r=n-—1, ecom

R—r==2, rge r — panr MaTpuinH ‘
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a R — paHr Marpuusl

/au- oo Qip by
Bl "t

LBy eee Gun bp |t

\bl ves bn c

1761%, [loxasath, uYTO YpaBHEHWE MOBEPXHOCTU BTOPOro
NOpANKa, 3aJaHHOM B EBKJMLOBOM /I-MEDHOM TOUEUHOM NpO-d
CTPaHCTBE OTHOCWUTEJBHO TMPAMOYrOJLHOR CHUCTEMB KOOpAVHAT, )

n
ayxx;4-2 3] bixy 4 e=0,

n
i, j=1 i=1

NepexoaoM K HOBOM MpPSMOYTOJbiOH CHCTEME KOOPAMHAT ¥ YMHO-
Kenuem obedxXx uyacTed ypaBHEHUs Ha HEKOTOPOE 4YMC/IO MOXET
ObiTb NPUBEIEHO K ONHOH M3 CAGAYIOLIMX KaHOHMYECKUX dopm: 4

~

R e

a ag a1
Ipn k==r=n noBepxHOCTb ABASETCA AcHcTBUTENLHMM (11— 1)-
MepHbM 2ianncounom; npn k=0, r=n— maumbiM (12— 1)-mep-
HhiM aaannconnoy; npu 0 << & <<r=n— (n— 1)-mepubiv runep-
B0s0UAOM; IPU 7 << 11— HWIMHADPOM HAJ COOTBETCTBYIOWEN (r — 1)-v
Mepno# MOBCPXHOCTHIO BTOPOrO MOpAmKa.

X
—-r=1 0<k<r<n

N

x2 X3 X3 x2
k k11 r N .
(H) —:~+...+ S ..———:0, 1<r\<\n,
it T % ar
r ) r-1
k=g UM I YETHOM, R==—5— MDY I HEUCTHOM.

IIpu k<Cr=n mnOBEPXHOCTb ABJSETCH ACHCTBUTEJALMHIM
(n — 1)-mepibiM KOHYyCOM; npu k=r =7 — MHuUMBIM (1 — 1)-Mep-
HBIM KONIYCOM, npu r<#-— UAAUHAPDOM Haf (r-—l)-mepHHM )
KOHyCOM. / ,
X3 x3 X3 x2 -
k fe -1 1 r s
m -4, - %= L2, 0
( ) I + + Pr Pk 1 or r+l pi> ?
. r .
i=1,2 ..., 1l<<r<<n—1; k>—~2~ npu r uetHoM, k=

r—1
==—5— NpH I HEUYETHOM.

Tlpn r=n—1 nosepxiiocTs siBnsercs (1 — 1)-mepubiM napa{
GonounoM, npu r <<n— | —HUAMHAPOM Haj COOTBETCTBYIOULUM
(r — 1)-mepubM napaGonoumgom.
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1762%, Ilokasats, uTO:

1) mBe MOBEPXHOCTW BTOPOrO [OpANKA, 3aJaHHBE B #-MEp-
HOM TOUEUNIOM EBKJIMZOBOM TIPOCTPAHCTBE, NBOMETPUYHH TOTIa
¥ TONBKO TOrMa, KOrJa Ol WMEIOT OJHO U TO K€ KaHOHNYECKOe
ypaBHenve (cM. Bagauy 1761) ¢ ommumu © TeMM ke 3Hau€HHIMHU
napaMeTpoB a; 4 p; B cayuasx (I) u (IlI) coorsercTBEHHO u
¢ npoONOpLUOHANbHBIMI BHAUEHWAMY MapaMeTpoB a; B cayuae ([I);

2) nBe TOBEPXHOCTH BTOPOrO MNOPSZKA, 3a0aHHHIE B A-Mep-
HOM EBK/IYIOBOM NPOCTPAHCTBE, NOJOGHBL TOrAa ¥ TOJBKO TOrja,
KOra OHM HMMEIT OOHO U TO K€ KAHOHWUYECKOE YpaBHEHUE
¢ NpONOPUUONHANBHEIME 3HAUGHUSAMY NapaMeTpoB aq; 4 P; COOT-
BETCTBEHHO.

1763, Ins xawmod n3 cienyiownx HOBEpXHOCTEH BTOPOTo
nopsAnxa, 3afaHHHX B YETHPEXMEPHOM TOUEYHOM EBKJNIOBOM
IPOCTPAaHCTBE OTHOCWTEJbHO MpsIMOYTrOJBHOM CHCTEMB KOOpAW-
HaT, HAlTH ee KAHOHWYECKOE YPABHEHUE N KAHOHWUECKYIO CUCTEMY
KOOpAnHaT:

1) 2x,%5 4 2X1%5 — 200154 ~— 2953+ 20564 + 2X55y —

—~2xy —4x3—6x4-}-5=0;

2) 3x% 354 3x5 4 3x] — 2105 —2X,03 — 24004 —

~— 2X9X3— 2X5 04— 2X3%,=0;

3) dxyxy -t Axy s 40,0, A g+ 4 - dxax, -+

$-3xi 4 14x, -+ 11 =0,

1764%*, Ilycts

(Ax, x)+2(b» x)4-¢=0
~— ypaBHEHWE NMOBCPXHOCTU BTOPOrO MOPALKA B TOUEUHOM €BKJN-
HOBOM TpocTpaiicTee. HallTu TunepmiockocTd cuMMETpud 3TOH

NOBEPXHOCTH, NMEPTEHINKYIAPHHE K €€ XopmaM.
17656%, Ilycts

n n
P = Z a,-l-xixi-}-Q Z bixi—}—c
i j= =1
— MHOTOUJIEH BTOpDOH CTEmEHU OT 7 TNEPEMEHHHX Xy, ..., X

n
al .
Xp= X tyxitt,  i=1,2, ..., n,
i=1
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— npeo6pa3oBaHue  TEPEeMEHHBIX Xi, ..., X, C OPTOrOHAJRY
HOl wmaTpuuet -

= (t,,),

P — Z ,]xtx]-]—QbeL—]—c

i =1 i=1

— Miorouned, MoAyualolumhics ©3 MHOTOuJeHa P B pesy/ibTare]
npeobpa3oBanus .
1) HokazaTh, uTo caepyomue (QyIKHUd OT KO3hULeHTOo

a;; b;, ¢ MHorouseHa P sBASIOTCH WHBAapUaHTaMK Npeo6paso-

ij
BAHUS

N RO Din {ri

J o= oo A

n— 3 y .’*g

2] Inn §

511 Mn by ;

T R

n+1 n+l A Qpn bn g

bl bn c f{

Joxasarh, YTO UHBApMAHTAMU SBJAYIOTCA TaKKe CYMMH 1, .-q, ‘
In_9 ...s Is, 1y, ]; NuaronanbHBIX MuHOpOB ompeneautens [ i
COOTBETCTBEHIIO TOPSAKOB n-—1, n—2, ..., 3, 2, 1, ¥

2) Hoxasarb, uto cymMl K, K, i, ..., K5 K, anarouans- E
HHIX MunOpoB onpemenntens K,,j COEPKAIBX ¢, COOTBET-.f
CTBEHNO TOpsAKa 7, n—1, ..., 3, 2, ABAAIOTCS MHBapuaHTaMu *
moGoro 00HOpodHOo20 NPpeobpa3oBains v:

n
xi=Z tijx]"' i:1’ 2: cees 1

C OpTOrOHaJLHOH MaTpuueh
T T=(ty)

Ky Ky-i, ..., K3 K, Ha3biBaioTC CeMUMHBAapMAHTaMA.

3) Hokasarb, uTO €CAU CYWECTBYET JUHEHHOE HEBHPONKEIEH-
HOE OJHOPOJHOE npeoGpasoBaHne Tipd KOTOPOM MHOTOQUJIEH P
npeoGpaayeTcn B MHOroujJeH P’ oT 71— 1 mepeMCHHBIX Xj, Xg, ..
.., Xn_i, T0 K, ABISIETCS MHBAapUAlTOM ¥ HEOJHODPOIHOI'O OpTO
TOHAJIBHOTQ TNpeoOpas0BaHus NEPeMeHHnX X1, Xz, ..., X, Ecam "
CYLIECTBYET JIUHEAHOE HEBBLIPOXKACHHOE OAHODPOAHOE npeoﬁpaso-‘
BAHUE NMEPEMEHHBHX Xy, Xy, ..., Xz [P KOTOPOM MHOrouwien P

<

TR e e
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npeofpasyerca B MuorouneH P’ or n—2 nepeMeHHHX Xi,

Xy vees Xpog T0 Kp_i m K, siBAAIOTCS WHBapHaHTaMu JOGOTO
1eONHOPORHOTO OPTOrOHAALHOrO 1PCoBpas3oBaiis  liePeMEninX
X1 Xy vy Xp ¥ T. [, HAKOHCH, €CJAN CYHIECTBYET suHeHioe
NeBHPOKIAEHIOE  OQHOPONHOE  npecofipasoBAHHE  MEPEMEHHBIX
X1y «+es Xp, TIDA KOTOPOM MHoOrouseH P mpeoGpa3yercs B Miio-
rounren P', coflepxamuit TOJABKO OAIlY HCPEMEHHYIO X}, TO BCE
cenumsapuantet K, K, i, ..., K3 K; OyayT mHBapnautamu

n MmoGOro HeoflOPOAHOIO OpTOroHaALHOrO Npeobpa3oBanHus .
4y Besaknfi MHOrOUJIEH

n n
P = Z aijxix]-—{*Q 2 b,-x,-—}—c

i, j=1 i=1

OpTOTOHA/BHHEM TIPEOOPA30BARNEM TIEDEMEHHBIX Xi, ..., X, MOKET
6uTh TIpeOOpPasoBal K O4NOH M3 CACAYIOULAX KaHOHNUECKHX dopM:

r
O Maxite,  r=1,2 ..,

i=1

@) 3 WxP Wy, r=1,2 .., n—~1,
i=1

roe r— paHr KBaapartnyHol QopMul
- n
Q= X wxix;
i, j=1

npayeM A, ..., A, — OTJIMUHBIE OT HYJ# KOPHU XapaKTepHCTH-
YECKOrO MOJHHOMA

NokasaTs ClEmyOIUE HEOGXOAUMHE M AOCTATOYHbE MpHU3HAKH
3TMX KanoHWYecKux copm:

() In=...=1,3=0, I;550, K 3=0;
an 1n=---=1r+1=0: I#0, K, 3#0.

5) Hokasarb, uro Kadonunyeckne (opmbl MHOrowileHa P BTO-
poi CcrelieHd OT M ilePEeMCHHLIX MOryT ObITh 3allCaHh B BUJE

r
\' . K,.
O D MIPHSE, =12

i=1
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K E

() Z Axi -5—2]/ ”'2 X541 r=1,2 ..., n—
i=1 !
rle r —paHr onpeaejuTes I,,, a Agp ..., A, — OTHUYHBIE
HYJS KOpHM XapaKTepUCTHUeCKOro MoJuHOMa  (A). $
6) Joxasats, uTo ecan ¢ (A) — XapaKTepUCTHUECKNH MONTHOMS

Yro/abHO# CUCTEMB KOOpIOUIHAT, TO

(=027 - .
]] (n__])x ( /) (0)’ _I:l) 2; veey e

7) Hdokasatb, 4TO eciad

11‘*}“ (2273 Qi b1
gy dgg— A ... oy by
PA) =1 oo ,
[+ 2 Ops  +-r Opn—r by
by by b, ¢
TO .
K. _(=hrmd 1p("+1 (), 1 9 . R
= T ) ,)1 j=12 ..., n

1766%, ITosepxHOCT BTOPOro TOPSAKA B34faHa B H-MEPHO
TOUEYHOM €BKJMAOBOM NpPOCTPAHCTBE ypaBHEHUEM

n n
> ayxxi+2 D) bixyte=0

i, j=1 i=1

oTHOCUTENBHO adunHOH CcucTemMbl KoopauHat, 6asuc Koropoi ¥
MMEeT MeTpuueckue kodddunuents g;= (e, €;). lokasars, 410:'§

1) nprBedeHHbIE YpaBHEHUsS MOBEPXHOCTH WMEIOT BUf .
\ K,.i
Z xix?+—;:—1=0 B cayuae [,=,..=[ =0,
i=1
I #0; K,g=0; .
r

am Z x4 2 ]/— K’Iﬂ:g Xr,i=0 B cayvae I,=.
i=1 :
=ly=0, L #0; K150, r=1, 2, ..., n—1; anecn
r—paur KBagpaTnuiio Gopmbl, BXopasuie#f B cocraB JaeBOHY
yaCTH ypaBUEHUsS NOBEPXHOCTH, A;— OTAMYHHE OT HyAs KOPHAY

ﬁ,ﬁ
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XapakTEPUCTHYECKOTrO YpaBHEHUS

i ~Mgn1 ++e Onn—MAgnn

a Iy u Ky BHUYMCTAIOTCA MO (hopMynaMm

1 (—n-s
]s__—E((—n—)—s)—l_(P(nhs)(O)’ s=1, 2, P
. 1 (—)n+1-s (1~ §) .
Keri=garimar @77 O s=L2 0,
rae
gii Qin ay—Agu Q1 —Min by
&= g;ll. N gm. ’ ‘P(’»).—_ anl_?"g 1 ann_lgnn n|’

2) ecam (g¥) —matpuua, ofparnas mid Matpuns (g;), TO,
BBOJS KO3I((PUNUEHTHI

- n n
4= 5 e 0= 3
a=1 a=1

MOxHO mpenmaymue dopmyasl (cm. 1)) nepenucars Tax:
(=nhn~s

L="gr e "0, s=12..,n
_])n+1-s B
Ks+i=((ﬂ+l—s)l ‘ll)(ﬂ+1 S)(O)’ S:I, 2, vy N,
rae
dr aho A
oN)=| - , )= .
al at—A o ap—h by
b ¢
3) xoopnuHathl (£, €3, ..., En) i=1, 2, ..., n, 6asuc-

HOro BEKTOpa e{ KaHOHUHYECKOHW CUCTEMBI KOODAWHAT HaXOAATCH
N3 CHUCTEMBL

(ayi — Mg &ii + . .. (@in— Migin) 81 =0, }

@ — Mg e +... + (drm — Mignn) €in=0.



OTBETbl M YKA3AHHSA

5. _8—b o= atb . b—a 55  atb
L AB="5—, BC="3=, (D=-"%=, DA=—"3
i M—b - atb 5 Mb—a A (a - )3
2. AB=-—r, BC="y, CO="{13, DA T
. N L i
4 —D~=AB—| AC’ -B--L.:——QAB—{—AC, TF —2ACQ-|—AB
5.0 8 EC=flﬁL32_A_K_, EB;_M_L_T%_K_.

9. Touka mepeceuenus MegHad TpeyroJbnuka. 10. Touka nmepeceudsd
HHS OPAMBIX, COCAMISIOUMX CEPelnbl NPOTHBOMOJIOKHBLIX CTOPOH YeTk
pexyroipiuka. 13. M —Touka, B KOTODOH MepeccKaloTcst CeMb M sMBIK:
TpH MNpsiMble, NPOXOASLLHE uepe3 Cepeaylibl MPOTHUBOMOJIOKHBIX pelepd
TeTpasapa, M YeThlpe NpsAMble, MPOXOAAIME Yepe3 BEPWMNLL TCTPa3aApd;
 TOYKH nepeceqe}mn MeJIHaH NPOTHBONOAMKIEIX rpateft. 14. | x!:iyj:|2!
= sm oa sin § : sin y

. hrxe }y lz|=1sin 24 : sin 2B : sin 2C;

B . ¢
<2 ixilyl ,zg_—_cos—é— 1 Cos 5 1 Cos 5
3 x!l: ¥y :|zj=sinA:sinB:sinC.
16. Ecau Bce yrabl TPeYroJibiuka MeHbue 2:;, TO TOYKA
' 2 K
cymecrsyer ¥ L BMC= L CMA=_L AMB =52, Ecnm onun n3 yrg

3

27 b
a0 Tpeyroabkika ABC Goibuie —, -, TO TaKoit Touku zer. 17. ¥ K a 3,a-3

,

HHueC. HonepuyTb MJIOCKOCTE MHOPOYrOJMbHHKA BOKPYr €ro ueHFpa Ha g

ueHTpadbHLI  Yrod MHOroyrodsHuka. 18, ¥ kazamme, Cum. npenuny-‘%
sy sazany. 10, BF = OB OC=0X EF__ZO_BL%_O_C_E__Z.;

FAT 4 BE L O . e
21.MM“’=M§—+C(—‘ 22. OM =7y [ o ‘b, .28. AB={1, 0},{.,
BC ={—1, 1}, CD__{ —2, l} DE__{—I 0}, EF = { ——1} FA=‘="
= {2, —1}. 24. AB={0, |}, == {A, 0}, CD_{I—A —1} DA mg‘%
= {—1, 0}, AC__{ L1, BD {1 —1} 25 AB’_ﬂ{l 0, 0}, AD" =
A_{‘O 0} AA-—{O 0, —’l} Ac_{l 1, —1},. AB—{l 0, —l}"

D:.! Il

1, .
{0, 1, =1}, A'C'={1, 1, 0}. 26. 1) AB={~1, 1, 0}, BC

-
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111 e
- {0, —1, 11} ?A {1, 0, —1}; 2) DE= { 2-,-2».,2-}; 3) DF =
-»J_—Q, 5 3},27. a=2, =3, y=>5. 28. l) Bekropu a, b, ¢

JMHElIHO He33aBHMCHMBI; 2) BCKTOPH @, B, € JIHHElIO 3aBHCHMM H €.=
1 .
—= Q-a—l——g—b; 3) BexTOpbl @, b, ¢ JMHCHHO 3aBHCHMMBI, HO BEKTOp ¢ He
sioskeT OBITH MpelcTaBieH Kak JiuieiiHasi KOMGHHAUMSI BEKTOPOB @ W b,
TaK KaK BEKTOPb! @ W b KOJuueapibi MekKay coGoit, a BEKTOp € WM He
xoaauHeapen. 30. {—96, —30, 0}. 31. {—4, 10, 3}. 32. rg==ry—ry+r.
33. ry=r,— {2+f3,fr~£1*r1+r2, r5—_}r_1 r+ry, ri=ri—ro+rs
r r ry-r - nytredr
4. r=00T 2 p=-1122 35 r=TaTre T 36 yyasaune
1A 2 3
Bextop oM KOJLIHHeapel BEKTOpY OD, a Bexrtop AM KOMnJlaliapeH Bek-

topam AB u AC. &//_ -

7. AD=ABIACIHACIAB| o™y #CALHCE

| 4B || AC| ‘ a2 4-b?
. _ ar1+br2+0r3
39. r—-————-—~a+b+c
CEKTPHCE BHYTPEHHEro yrja TpeyrojbHuKa.
__ryetg BrycigC .

40. r—mcth—}—cth AL ory=riFA(rg—ry),

rithhry o, ni—hn
14+& B

42. Y xazanue. Bpectu pagnycH-BCKTOpH BEpUWIMN TeTpasipa.
43, r— myryFmory ... mur, 1.

¥ xa3sauue. Ilpumenurs reopemy o Guc-

r’=

Y kagzauune Beecrn

mymg-...m,
paguycLli-BeKTOpH Touexk Ay, Ay, ..., A, U HaHTH paguyc-BEeKTOP TOUKH M.
45. A=(0, 0), B=(l, 0), c_@ , -‘/—3> D=, V3), E=(0, V3),

F=<_%’ VQ_B> 46. A=(—'4’ O): =(4" 0), C=(l’ 3)’ B:(_l' 3),
!

2
M=<0 *5-> S=(0, 4. 47. ) (—x, —p) 2 (5, —ys I (=5 9)
4) (% x), 5) (—y —x). 48 A_(O 0), B=(l, 0), C=(0, 1), D=
=(=2,2), E=(=3, 2), F=(— % )3 49. A={(0, 0) B=(@, 1), C=
YL 1), D=(1, M~—-<~4-,-4A S—(O 1. 50, C=¢5, 3,
%(2 5). 51. D=(I, —2) 52. M=(12, ~11) 53. 1) (—x, —y,—z),
2) (x, ¥y, —2); 3) (—x, —y, 2. 54. 1) (x, 0, 0); 2) (0, y, 2). 55. d, =
=V @+, dy V21 d—Vx+ 2, 56 (—6 L4 3. 57 A=
=(0, 0, 0), B=(l, 0, 0), c=(l, 0), D=0, 1, 0), A’=(0, 0, 1),

‘=(1,0, 1), C'=(1, 1, 1), D'==(0, 1, 1). 58. (

3“) § ’
1 1 1 1 PN
3 §> A5 TPaHH BOC;I (3—, 0, E) ana rpain COA;

0> AJia TpaHu

AOB; (0
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(;, ;, ;)mm rpauu ABC. 59. M= (—11, 2, —1). 60. 5. 61. (2,
(—12, —12), (6, —6), (—4, 4). 62. M=(2, 1), r=>5. 63. B—(2
D=(16, 3). 64. M=(2, 10). 65. My=(1, —1), r,=1; My=(5, —

ry=5. 66. (15, + 12), r=1I5. 7. M1=<~—6, 125) r1=—12§; M, 4
3 15 15 AR
ro=-2. 68, (3, 3, 1), R=3. 69, [~ —, 0), (==
<2’8> e 0D <V2 Ve, <V12
1

0, —*_' s 0, ’—.—_’ == . 70. M=(4, -*4, 2). 71. - =5z, 0,
1/22/ ( Ve V) 145 V 53
72. -;i. 73. {4V'2, 4,4}. 74. Uetnpe mextopa {4, x 3, Oi

2 9 '
75. @y ==arcsin v7, @y==arcsin Ti» Ps= arcsin e 76. cos o= s

6 B
n
cos Bl_«_c_o_s__ cosy;=0. 77. ¥Yxasauune. Eciu A, B, C—-fblm

siny ’ B

IHKYJApa, onylueHdoro H3 ToukH O Ha miaockocts ABC, To Hanpasas 1
cos B= 2 , Cosy= L3 .

! c

IHe KOCHHyCH Jayua OP cyTb cosa::%

]

€08 04y - COS Oy
79. cos o= = ,
V2 (1--cos oy Cos oy - cos By cos By - cos P, cos vy)
cos f; - cos Pa
cos = = )
V' 2 (I+-cos o, cos 0ig - Cos By €oS Py - COS 4 COS Vy)
cosy = €08 Vg - COS V2
V 2 (T~ cos oy COS 0ty - €08 By €S Py -+ Cos Py COS ¥g) :
» 2 4 1 4
80.1) 5:2 (—8); 3 (=2 49 —. 8. . 8. —A% Vxa-}

saHHe, BeectH Ha npamoit AB cucrteMy KoopIHHAT H oéosnaq:m,s
KoopguHaTH ToueK A H B COOTBCTCTBEHHO 4Yepes x; H X 83, — x.

AB BC _1 BA 1% CB 4y

84 ——.——-1—'—7\«, e, T =, = ey,
~_BC TA ' AC A’ BA 1423
CA A : ¥
— = ———_, YKa3zaHHe. BeiGpate cucTeMy KoopgHHAT TaK, 4
AB 142 . A
q-roﬁu A:(O), B=(l). 85. fﬁ:M YKasaHHe »\'
RQ A+M) (n—v)
Hp;m;m: TOUKY A 3a Haualo KoopjiHHAT, a Toqu B za eauuuqﬂyzog
rouny, 86, AR _ At v o D=(3 . 90. B-—(O ~7.3
RB 1 pbv4Av 5 g
91. (~3, 3), (7, 5), (3, —3). 92. C._(lo 9), D=4, —4). 4§§
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o4, x =x1+x2+x:‘l’y yl"l'y;""yﬂ 95. D___(S -—-18) M= <lﬁ3 ;)
7 23\

5,< 9. B= ( —3, 3) 97. h=—2. 98. A= (160, —I31), B —

_ (—295, 184). 99, ].—/56—1. 100, 10;/2- 101. M=(0,5), r=3)/ 5. 102. M=

— (=2, 1). 103. D=Q1, 7), M_:(S, 253> S=(5, 13). 104. (1_211?9>

105. (2 g§> 106.(1, g) 107. Yk a3zaHHe. [Tposepurs, 4To Touka

7' 4
nepeceuerus auaronatesr AC u BD ;13311!;1e1'cs1 BHyTpeHHeH ToYkoH uns
KaAKJOro H3 3THX orpeskos. 108. (451 ' E ) Ykasaune U‘euxp TKe-

CTH OJHOPOLHOM UETEIpEXYroNbHOR IJIACTHHKH JIEKHT Ha np;moﬁ npo-
xoaflueR 4Yepes TOYKH HepececucHHs MAAHAH Tpeyro/ibHHKa, Ha KOTOphle
yeTHIPeXYrolLHUK pa3buBaercsd ero gHardHaaso. 109. C=(4, —5, —2).

110. — . 111, Ilepecekaer ocs Oz u He mepecekKaer ocefi Ox u Oy.

2
3 31 14 2
112. Tlepecekalorca B TouKe (——2 T 11> 113. D=(~3—, i §>’

M=(%, 3, %7) S=(1, 8, 9). 114. B=(1, 0), C (V3 _.> D=

~(2 2. E=(V3, 3) F=(1, %‘“) 5. 1) 12%1=V_;

2) |CD|=10; 3) |EF |=5. 116. (1, -% . M7, 1) B=<5,

4n 170 n
9 C= (5 —3—>. 1s. A=<2, —@) B=<3, ﬁ>, C=<1, —4>,

D= < ) E—= <5, ) 119. S=1. 120. A=(1, V' 3), B=(—1, 1),

c=0, 5), D=< 273 __g_>, 121 =(1/‘2, Lii‘> B=<2, _?2.‘_>,

c=(,0, D ( —-arccos<-*%§). 122. 253, 8). 123. M, =
‘f 72, -5—;-I>, Mg=(4, zg) 124. A: r=9, q)=; arccos (—-—g—_.—s_),
Q;%arcs'inj—; B: r=3, q>=—37ﬂ, 6=arcsin<——}3—); C: r=5, p=
=~%, ﬂ—arcsm—g-; D: r=}3, q)._-——’l, 6 = arcsin -]—/1-—>
E:r=1, ¢=%Q~9:—=(1- 125, r=2, ——arccos]/3, =-—g-.
126. <Z4~§, ——K—?, —2—2> 125. S==r arccos [co8 Pz — @1) o5 Oy €08 Oz -

28. A: r=5, ¢@=-—arccos ¢ 5 2==5; B: r==V-E;

10 TII. C. MoaeHos, A, C, ITapxoMeHsKo
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q)==——::-, z2=—1; C: r=6, p=mn, z=8. 129. r'=]—/2—2, Q=
re—V2 130, cosam LB 131 — 3 g 15 13s,
2 N Vlr2+22 " 2 - —
I . 3
2 2 2 2 —_ o8
135.ICD!_l+xa+l+xb T 186 5ae Yxaaa

Hue. BBeCTH NpAMOYrolbHYIO CHCTEMY KOODAHHAT, NpHHSB 32 Hauang

BekTop AB. 187. 1) 2% 2) n%? Y kKasanue, Cwm. 3agauy »

s

139. Y ka3 anue. CM. sagauy 1384140. Y x a 3au He. Beecru pannycrg

(a, b) (a, b) &
, B, C, D. 141, x= , y=b—% )
BekTophl TOYeK A, B, C X @ a) a, y=»> (@ o) @

r (b, b)a—(a, b) b
M2, x= o
143. a (a, b) (a, )
b (b, b) (b, o
e ¢ (6 b) (6, 0]
~ (a, a) (a, b) (a, o) "
(b, @) (b, b) (b, ¢)
(¢, @) (¢, B) (e, ©)

»

(a, b) (a, n)
144. c=—-——=~a. 145. b=@a ~ ——n.
(a, @) (n, n) .
146.  d=Va®+ b>+ c® | 2bc cos & + 2ca cos B+ 2ab cos ¥
c054D0A=a+b cos;-;—ccosﬁ . cos 2 DOB= acosy—}—lzi-;—ccosa
cOSADOC=¢1cosB-l—-bdcosoa-;--c .
147. 5; I 8 9 6, 6, —3
47. 5; arccos y5, arccos 107 arccos 5. —6, 6, —3}

149. {6, 6, 0}.(150. {3, —1, 1}.}f

C = arccos ———2—> 153. d="15, ;

33 V6 ;
25 n i
LBAC' =arccos gy, 154 Qr=gp=gy=-5. 155. @'={—y, x}-x‘a
156. by={—2, —4}. 157. b’ ={4, —1}. 158. Tapu (@, b) u (a, &)
HMewT NpPOTHBONONOXKHYI opueHTamuio. 159. Ilapel nyuelt ogHHaKoBG™
opuefiTHPOBAHEL. :
160. x'=x cos® ¢y sin ¢ cos,
Y’ ==x cos @ sin ¢ -y sin? Q.
161. x=d; cos Q-+ d; cos @y, y=d; sinl @y -+ d, sin ..
162. x=d; cos @y -+ d Cos (@1 -+ o).}
y=1dy sint @1+ d; Sin (1 + ).
163, x'=xcos @—ysin @, y' =xsin @+ ycos Q.

)

2
= arccos

, B=arccos

N\
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164.C=<_?—‘2/—3, 54V 3) g5 Dy=(=5, 7), Ci=(0, 9)

2
wmi Dy=(~1, =3), Co=(4, —1). 166. C=(4, 3), D=(—2, 5). Yka-
saunc. Ecmn M-—cepenuHa pHaroHanu AB, 10 BepuuHE C H D wmul
roAY4HM, TOBepHYB Bekrop MB ogmu pas Ha yron -f /2, apyroii pas

HAa yroi ——} 167. C=(9, 2). 168. C=<-2—, »§>. 169. Ap =
2 (h—1 L 2n(k—1)

= ’/x0+(xl_x0) cos ——(—’T‘—)—(yl—yo) sin = ), Yo+ (21— x0) X

1 (k— —1

% singj—(%——l—)-}-(yl—yo)cos?—wﬁ-—)), k=23, .., n 170. C=
Auv-p1 '

= (=5, 0). 171, TN dEmTFD Yxasanue. Ipuuste Touky A

sa Haualo KoopgHuar, a napy mextopos AB, AC 3a Gasuc. 172.

2abe (cM. npexplymywo 3anauy). 178. 2cosAcosBcosC

G0 (cta) @@Ly ‘- TPEARAYIY S 5 o8t

Tpeyronsuaks PQR 1 ABC uMelOT 0ZAHHAKOBYIO OpHEHTalmuio, €CIH Tpe-
yroassHK ABC OCTpOYrolbHEIfl, H NPOTHBONOJOKHYIO, €CTH STOT Tpe-
VrOAbHHK Tynoyronbhbil, 174. r/2R, rge r H R —-COOTBETCTBEHHO pa-

AHYCH BTUHCaHHOR H oONHcanHo#l oKpyxHocTel, YKaszanne. |AR|=

=|AQ|=p—a, |BR|=|BP|=p—b, | CQ |=|CP |=p—ec, rae p—
noynepHMerp TpeyroibHuka ABC. Orciola HaXogHM OTHOIIEHHS, B KO-
TOPHIX _ TOUKH P, Q, R penst cropoHm TpeyrodniHka ABC. Hanee Boc-
abc

—, 4R’
{i —1+V'5 —-1——1/5}

110J1530BaThCs1 pesynbTaroM 3agaud 171 d npHMeHHTs QopMyaR S=———

12
S=pr. 175. C—{; 39— g

}.176.c=2, e

1 3 5 2
177. d={0, — —, —:} 178. d={——-:—, = ———}
{ Ve yvz2 V38’ )38 V38
179. = 2 T g0 —5—- —_—— 0}- JAy4 TPOXOAHT BHE Tpex
* 9 ’ 4 L] 4 . . {V264 V%y H p P

rpaHHoro yria. 181. Tpofiku ayucir OA, OB, OC u OD, OE, OF
HMEeIoT oAxHaKoBYl0 opHeHraumio. 182. TpolikH ayueli onHHaKOBO OPHCH-

6 1
THpoBaHBl. 83, ¢(={—m — —— 2\ 184 a—=f— _
P 55" V¥ 51/5} o { 313
—;’J—“}' 1. Cma:"'é' 5—1+V_2, cosy = I”VQ.
sy V10 Vo
cosfiy cosyy cosy; COsQay
186. cosa_—_w’ cos p= COSY, COSOy cosp =

Sin @ sin @
cosay cos fiy
__|cosag  cos Py

sin ¢

, FTAG (@ —Yyronx Mexjay paliHbIMH JdyuaMy,

cosy; cosay |2
cos Yz

cos ﬁl COS vy 2

Jcosay  cos By f?
cosfi; cosvy

cosaty  cos Py

sin @ ==

10~
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4V 2 188. ~—i. Yxkasauwue,

187. @==arcsin & a7

topos DA, DB, DC. 189. 9. 190.-48,

191. abc V' 1--2cos o cos P cos v — cos? o —cos? f—cos?y. 192, 4
pewends: 1) a=b=c=0; 2) |a |_lb|—[c|_1, BEKTODH! @, B, 4
NnomapHo OPTOroHalbHH. 197. d=|allb, c]-;—]bl[c, alt+ic||a, b}ﬁ_
ecin (a, b, €)>0; d==-|al[b cl—1blle, a]—|c|[a, b], ecan:
(a, b, ¢c) <O. )

1 Yo%

X2 Y2 2|
198. S = l@. b )] =mod .‘i_f.__C:_._ T199. b= acosq>+~,
[n] VAT B Ce "

¢‘~

-+ [n, a] sin @. 203. PaBeHctBo HMeeT MecTo TOrIA H TOIBLKO 'rorna,a
KOTa BHINOJAHEHO Mo KpaitHeH mepe OL[HO H3 IBYX ycaosui: 1) Bexktop b
nepleHJHKYAApEH K BEKTOopaM @ H ¢; 2) BEeKTOPH @ ¥ ¢ KOJLTHHEAPHBI, 3”

204 x=210 Cl+Ble al 4718 O] o5, npe. Pasnonars Bex“;
(a, b, ¢) :?;;
Top X no Gasucy [b, c], [c, al, [a, b]. 205. 1) (a, b)=0; 2) x ==
[a, b} o =
= @ @) +Aa, rge A npHHEHMaer BCe jefCTBHTE/JbHBIE 3HaYeHud. - i
P b, ¢) L
206. OH = (@, b, b, cl-+1e, Bl
T, e+ [c, al+1a, op 10 lle al+la, 2D
. ay—[ay, B -
¥ k a3 au ue. Bsecrn oproHopMupOBaHHELE Ga3uc. 209. x“W
. "

210. Ecan (a4, bs)-+(ay, by) =0, 10 pemiennit wer. Ecan xe (ay, by) —f—“f_
- (ag, b)=0, 10 x= [0y, b2l 211. Ecan at > 4 (b2 -+ pa?), 10 sagasa '

(bla bz)
: x=to 120 PV IR )
HMeeT [Ba pelIeRHs: x_.7»a+(a 2 ,Vy=(1—-MNa @ a)’ rae ?;;-. _
2 . S 2 2
=2 tVa 2‘; (b -;—pa)' Ecnn a*=4 (b2 pa?), To ofio peileHne:
a fa, bl _a g b] 21 po i
x=—2'+m, Y= @ a)" Ecin gt <4 (b2 pa?), 10 pewe
Hul  Her
212, 1) cos A =B a—Cosbcose
sinbsineg °?
cos B— cosb—cosacosc

sin a sin ¢ '

cos C = cosc—cosacosh
T sinasinb ‘
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yxazanue Ecin e, €, e;-—efuHHYHKE BEKTOPH Jyueil 04, OB,
oc, o

(ley, e, [er, es]) __ (en en) (es, €3)—(eir e3) (e €)) _

cos A =Tre, el Tl lens esl] Sin b sin ¢
__ cosa—cosbceosc 9 cosa— cos A -+cos Beos C
- sin b sin ¢ ! - sin B sin C ’
cos B-+cos Ccos A __cosCcosAcosB
osb= sin C sin 4 y Cose= sin 4 sin B

Ykazaude. Ilonp3ysace dopmynamu pas cos A, cos B, cos C, BuuHC-
anrb cos AJ-cos BeosC H sin Bsin C H DNOXCAHTh OfHH Pe3yjabraT Ha
apyroil. MHaue: paccMOTperb TpeXrpaliHblii yront, peGpa KOTOporo HMeor
naupasnenns [ey, egl, [€a €sl, les, ei]; cro muockue yraw 6yayr n—A,
n—B, n—C. 213¢~| 91]=>Vgn’ | € szgzzy ;5090’=g12/ Vgngz-z’
S = Vgngn—=_gh 214 (a, b)=guxixy-g1 (1¥3+ 6y + g1 Ve
215. | a|=V gux* -+ 2812%Y + g2 ¥*- -
uXiXe—t i (X1Ys + X0 1) - Zm V1 Ve

216, cosp= .
¢ V guxt - 281251 Y1 Qo2 ¥i V guiks -+ 281050 Y2 -+ ga ¥
9217. COS = e guX g2y
V guV gu®+2g12%y + g y?’
o go1X 4 g2ay '
V o V g01¥® + 2810%Y + 222 y?
218. cos p= guite g (i Vet+%y)+gat ¥
: Vg 428 ax1 91 + 8 ¥} Vg11x§_+2g12x2)’2 Fguy:'
sin p= (xlyz—xzh)]/g
- V g - 28150 +g22)§ V gu¥i+2e1e%e Y2 -+ 8uy3
to o= (X1Y2— %2 31) vV g
ge guXi¥z 81 (X1Y2+ X2 Y1) +Gee 1 Y2’
e g= g‘i 2: =gngn— g
i gux-+giy
219. cos p=——=
. ’ VeanVegur®+ Eglzxy F gy’
i e Ve
Veu V gur®+ 212X + g y?
yWg
t _—— € O== 9o — @34,
g¢ gt gy TRe g=Lu&»—EL12
4 . —
220. |a)=30. 221. b:{-S-, - ;} 222. 2/ 61. 223. |AB|=5,

|AC | =4, A="7. 224 a=§3§+2kn. 225. le =2, |e]=1; 91,/\@2;‘-

w(a
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27 V’I‘O 3/ 2 oy
=~3‘. 226. ’el} ) |92|= 2 , == arccos <__ ﬁ).
TR - 4
227, | AR’ |=1, [Afcr{:5, cos A’ =g

228, 1) |a|=V x2+2xy cos o+ y%
Xxa+ (¥ Yo+ Xa¥1) COS @91 ¥y
Vi 420,91 cos 0y V x5+ 2139, cos 033
3) S=(x1¥23— %2 ¥1) sin ;
X1Xg - (X1 ¥s - %3 91) COS 0"’r‘$’1)’2

2) cos o=

4) cosa* = —,
V ¥i+2x191 cos @+ y} V x5+ 2x, 95 €05 @+ y3
sin a¥ = ko xwygsne .
V &+ 2ay1cos 0 f 31 V33 F2x,5, cos 0 +-y3
229. cos = _ﬁif‘ﬁﬁ’__
VX F2xy coswtyz
cos B= X cos -y .
V %2+ 2xy cos @ + y?
230. cos p= __le——yﬁ‘fi__
V@+F2xycosoty?’
sin = ysine te = ysino )
V32 2xycosofy2’ X4y coso
n_82 o 812 g 8u
231.1)g—g,g— g,g g,FlIe
g= Eu gl?) S
821

1 [82e _.._g}?. o[ 81 gul, 3 1 zl/é—;
2 e { g}’ € { g’ g}' ) let g’
lezl—l/g“ '

> 2

&12

3) cosf=— —212 . 232, #ly, 1 x2y,.
L1822 ]
1 CoS ® cos 1
1 . 2 e J _—1
233. 1) e _{sinzm’ singm}’ € { sin2 @’ sin2m}’
2)]ell==|82[—m J) o' =n—o.
P g1 8N @ gyy sin @Y
234. ) e ={c05 g2t .___:__},.
' Ve ' Ve
822 mq) cos Gyz Sin ‘P} 9 { &1z gu}
o+ i 2) e
{ ' Vg YU Vel ve

e i
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235, a'=xe,--ye}, rme e;:{cosq)—-glzm?q), 8u 5N qv}’ e, =
Ve Ve

_—={ gzzlleqv’ cosq)—}-gml;m(P}. Ykaszauue. CM. sajauy 234,
g

4
2

sine ’ sinof’ sino '’ sin @

1
—C 1 5 =
sin { ose, 1}, e Sin @

sin (© — ) sin @ _ sinn sin (0-+@)] |
boa=t- J

236. 1) e ={

9 el— {—1, cosw}. 287. |ey|=V g

i92[=Vé_22’ Ies;.———vgss’ COS @yp = L , COS@yy= £2s y COSMg =
V gnga V gl
g _ gu 81z Lis
==—,-—31—, V=Vg rze g=|8n &»n & | 238. (@, b)=gusy +
V g33gn
851 83 gss

b GoaX®Y? b Gopx®y? - Grg (K1Y b X3Y) - oy (¥2y2 - X3yP) g (XY ++
+ xly3) =gopx®yB (Mo @ H B mpoHsBopHTCA CymMEpoBanHe oT 1 jgo 3).

239. |a|=
=V g ()1 ga2 (¥ + Gag ()2 + 281007 4% - 28554243 - 285, %L
240, cos @ =%§—I—,% , Tne (@, b)=gopx®yB =g, xlyl | gooxy® -
- Gux®yP + Gip (FYP - X291) - gay (F2VP - X397+ gy (K091 - #1yS),
la =V gupxesb =
=V g1 ()2 +gao (¥2)2 - Ga3 (¥3)2 -+ 2410%7 4% +- 2203203 + 251 4%,

10 (=V gapy*yb =

=V gu (Y)2+Goo (Y22 F Cas (V)2 - 281097 y2 4 2003 y2y% I 205, y3yL.

1 2
241, cos oy —&u¥ +€1_2x +g13x3’ -
Vgn la|
1 2 _|
cos azy — 88X - Gao? ngexs,
Vgez [a]
1 2 w3
,Cosa3=g3lx +gnx -+ gs3 ’
Vgsa la|
rae | a =V gu (M2 gao (D2 + gaz (x%)2 1+ 2810142 + 2855243 + 2831 %x1.
242. LA A g1 812 &3

V=Vg{y y* y2|, rae g=|gu g» &
2 et 28 & sz Has
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¥ - x2 cos @y - %3 Cos wyg

243. cos ;= Ta] ,
1
__ %} cos g - x2 4 £ COS gy ;
COS Pp= | a | ’ o
x1 cos gy + x2 COS Wgg + 23
€08 Py = Ta] s i
rae |a|= *‘
=V ()2 (x2)2 -} (+3)2 - 2x1%2 cos 15 - 242%3 COS Wyg - 2x3x? cos ‘“91‘%
244, x x2 X3 1 COS My COS (g N _“*'é
V=|yl y2 3| Vg rae g=|cos vy 1 coswggl= .
A 2 2B COS gy COS (g 1

=12 COS (3 COS Wag COS gy — COS? (1g — COS? Mgg — COS? gy

SRV

245. xzd%l, y= dg, 93, rae 2
1 COS ;2 COS 3 COS Q) CoS Wy COS My
€ ==| COS Wy 1 COS Wy |, Q1= coS Pg 1 COS Wo3 |,
COS g COS Mg 1 COS Qg COS W3y 1
1 Co8S @y €OS Wyg 1 coswy Cos | o
Qo=|COS Wy; COS Qg COSdDag|, 23==|cOS Wy 1 cos Pz .
Cos g COS QPg- 1 COS W3y COS g COS P3
246. ol— [es e5] Py [es, e1] et [e, 5] .
(e ey €3)’ (1, €, €)’ (é1, e, e3)

247, xly, - x2y, - x8yg.

248, (gt gir g13 gu L1z Es !
(g“ g g”) (gzl 8x é’za) .
g3t g3z g% g3t 832 &

249, %1 =g ¥+ Zra¥®F G13x®, %2 = Gun¥ - gopX? 1 Gask®, Xy=gg¥l
- GaaX? - Gaa¥® (Kopoue: x;=g;ox%, TIe x;=(X, ¢})). 250. |} |=|e?|=

»

6 1
=|e'="5-, el, e2=ef, ea——e3 el= arccos(—f3~). 251, ey={gu’

g12r G1z}s €3={go1, Lao, gza}v 93—{g3h 832, Gas}h

252, cosfy= cosly= Vg

2= —_——,
Vgn V‘ a2 323} ngs ‘,/ g1 gwl
L3z 8as g1 g3

]/g”]/}gu L2
821 &=

Cosﬁa——
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Ve ya &)
203, cosby= Sif @gs ’ cos By = sin @y * 0s 65 = sin wyy * re
1 COS 5 COS g .
Q = cos Oy 1 COS Mg |-
CoS g COS®mgy 1
X3 x1 - xt
255. 2= y2 T Vg: 2y= g oy Vg» 23= g1 rae
g1 812 813
=81 8n &us| gj=(es €)
831 B3z En

259.

AM M ggy. bRy Mabhilgee M oggg g0
MA; 1+’ 142 Ao

Ap 1 A
=]—:‘—T——|—-?\,”’ 7&1—1_"_?"—*—?"”, Ag-l-’—?\,—l'—?\:ll. 270. x—x0x0+}\«1f1+
+ Aoky, Y=NoVo+MY1+ Aoyl
x y 1 % yo 1 X yo |
Xoyr |l L o on |l
Ky vy 1 X yo 1 3 x y 1
hp== —2 - Ay == - Ag == e e——L |
0 J% Yo 17 t X yo 1] 7% % Yo !
¥ w1 ¥ oy 1 ¥ y»n o
X Yo 1 X2 Yo 1 xg y2 1

271, do=2 (Aot +Boy+Coy b= (Arx+Bry+C),

»

A= 2—2 (Agx -+ Byy -+ Cy),

AO BO CO
Ay By G
A, By C;
nonoguents vaementoB Co, C;, C, B oupepenutese A. YkasanHe.
Ha ocHoBaunn npepmayimed 3agau Ay= C (Agx - Byy--C,). Koncranra
C onpegpensiercss B3 CHENYIOWMEro YCIOBHA: JJI51 BEPUIHHA! Ao Gyper

b
ho=1; adpHHHEE KoOpAHHATH BePLIHHEI A0 Gyayr xo-g'l, yo——‘—)—

TIe Gy, by, Co— anareGpanyecKkHe NONONMHEHHS 3/1eMEHTOB Ay, Bo, Cy B onpe-
neanrene A. 3naudr,

rre A= , @ Ly C1, Ca—COOTBETCTBEHHO aJareGpanyecKue

1= (,‘<0__+1B0 ~|—Co>
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Orcrona C=% H, 3HAYHT,
€
Ao = Z& (Aox+ By y -+ Co)-

AHanoruyHo BHIBOAATCH gBE Apyrue (GOpPMyJk.

212, lxg Yo l{]xs ¥3 1] yo 1% ¥ 1
oy 1w v |z ys 1|l y» 1|<O.
¥ Yo L{xe yo lileg ys 1llxs yg 1

Ykazaune. Beectn GapHUCHTPHYECKYIO CHCTEMY KOOpAHHAT, MpH-
HEMast TpeyronbHHR AgA A, 3a 6azucHmit.

274, Aothpe M fhpy Xz""kl‘-z_ 275. 7»0__:7»1___7"2__1

T5FE ' "1k * 14k 3"
a b ¢
276. X":a-l—b—f—c’ xl:a-}—b-}—c’ xz:a—f—b—]—c'
sin 24
277 ho= sin 24 - sin 2B +-sin 2C°
o sin 2B
1™ sin 24 +sin 2B - sin 2C?
sin 2C

M= oA sin 2B -+ sin 2C
IR

Ao== —é—~(l —ctg Bctg ©), 7»1-=-é— (1—ctg Cctg A),

=% (I—ctg A ctg B). 278. ho—=ctg BcigC,

Ay=ctgCctg A, Ay=ctg A clg B.
Ykasanue. Ecanm W, p, Mo~ GapHUCHTPHYECKHE KOOPAHHATH
neurpa O OKpyXKHOCTH, onucanno#f okoao Tpeyroabguka ABC, a G —
Touka MNepeceyeHust ero Mepuan, 10 OG: GH=1:2 (Teopema Diinepa),

otkRyna ho=1—2up, Ay=1—2uy, Ag=1—2y,.
284. 1) A>0, 4, >0, A>0, A>0; 2) A <<0; 3) Ay=0;

— —0 — = Moy == Mg == 7"_"._{-_}9&& A+ kpy
4) A’O_O; 7"1—‘0, 5) ?"0““1r AI—M_XS—O 285, 1+k ’ 1+k ’
hofhps  AgH-kug
1k ' 14k 7
d
288. A= Zo_ (Aox+ Byy+Coz+Dy),

d

M:_AI (Arx+-Byy+4Ciz+Dy),
d

7\,2'—=Z2— (Agx-’—Bgy-’—CzZ—f—Dz) ,

d.
7"3=z§ (Agx 4 Bgy 4 Cgz+Dy),
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rae
AO BO CO DO
A= Al Bl Cl Dl
A, B, C, Dl

Ay By G Ds

a dy, dy, ds, dg—anrebpanueckue ponoHenus saementos Dy, D;, D,
D4 B onpegesuteae A.

289. Ay By D,
— |4y By Dy|(Agx+Byy4Coz+Dy) =
As By Dy
Ay By G
=|A; B, Cy|(Asx+ B3y Csz+-Dy).
A, By, Cy

Y kKasanue. Ecau npHHATHE TeTpaszp A(,AE'A:, 3a Ga3uCHHIH TeTpasap
GapuUEHTPUYECKOR CHCTEMbl KOOPAMHAT B BPOCTPAHCTBE, TO ypaBHEHUE
HCKOMOH NJIOCKOCTH B GapHIeHTPUUCCKUX KoOpauHaTax §_}£L[CT UMeTb BHJ
Ao=As 290, Y Rkazauue. Ilpunsnte terpasap A,A;4,A5 3a GazucHbiii.
[lycts p— panuyc Brnucanzoli chepht, a V —ofbem tetpasgpa AgAd;A,4s.
Torga GapuueHTpuYeCKHE KOODAMHaTH LeHTpa O cdepn GynyT:
1 1

5 0Si 3 PSi
A= =

Si

So-tS1+S2+83°

%‘(050'1'93\1'1'952']'053)
i=0,1, 2, 3.

291, OKpYXHOCTL C LEHTPOM B cepcjune orpeska AB u papuycoM, pas-

v Y aE—c2 292, Jige npsiMre, nepneiguKy Agpisle K npamoir AB u

o -
1AXOAAUHCCS HA PACCTOAHNK —— OT CEPEAHHH OTpeska AB. 293. Tlpamas,

Ha KOTOPO JMEXHT rulloTellysa TpeyronbHuka. 294, OKpyKHOCTb, BIu-
caunag B Tpeyroabnuk. 295. OkpyKHOCTb C UEHTPOM B BEpIUWHE TapaJ-
nenorpamma ABCD u papuycoM, paBHRIM V‘, AC ¥4\ BC F—laB|%
aeficTBUTCAbHAS, KOIAA yroa npu BepwuHe C OCTPHii, HyJaeBas, Korja
yroa C npsMoii, ¥ MuuMasi, Korja 3ToT yroa Tymoi. 296, OxpyxHOCTB
C [eNTPOM B TOUKC NepeceueHHs Meguad TpeyrodbHuka ABC u paguycoMm,

PABHEIM —;—]/3a2——([}13;2—}-\'BC 24 |CA|®. 297. IOpe npsameie, coenu-

Hslolilge CepejrHLl TPOTHBOLG/IOKIIBIX CTOPOIl NPAMOYronbHUKA. Y Ka 3 a-
Hue. IlpuHath 32 OCH KOOPAHHAT CPCAHHE JHNHH IpAMOYTONbLHHKA.
298, Oxpy:XHOCTb C LEHTPOM B Touxe, Jexauweld Ha npavoir AB u pend-

et HanpaBs/aeHHEIA 0TpPe30K AB B OTHoWeHun — k2; paguyc OKPY*KHOCTH

r=~(—l——_g7€—2~[—‘18'\- 299, OKpYKHOCTb, NPOXORAWAA uepes TOuky O

- ab
¢ uestpoM Ha ayue OB u papuycoM, pasHEIM -

= 300. Ilpsamas,

nepneHARKY/AAPHAST K JHHHYE UEHTPOB JaHHHIX okpyxuocreil. Ecnu okpyx-
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HOCTH TepeceKaloTesi— npaMast, NpPOXOoAAWas Yepes TOYKH NePeceyeHn
AAaHHBIX OKPYXKIOCTEH, 32 HCKIIOYEHHEM TOueK 3TOH NpAMOH, Jexalnmx il
BUYTPH oKpy:KilocTeit. Ecin OKpyXiocTH KacaloTCs — KacaTeslbHasd B HX
ofutelt Touke. Bo BceX Tpex cayuasx NpsMas HasbiBaeTCR DagHKadbHOR:
ocblo ABYX oKpyxkHocreii, 301, [Ipamas, nepnengukyadpuas K npamoit 04

2,2

u nepecekaowmas ayd OA B Touke, HaxopAmefics Ha PacCTOAHHHE ‘}_"2_;L

ot Toukn O. 302, [sa ayva mpamoii x=—1, y=3u x=—1, y<<—3.
. 2 2 9

303. Oyra oxkpyxHocTH <x—|—-:73—> +y2=<—§—) , ¥==— _18 304. Yeruipe

1 Bt
npaAMBle: y=+ 2%, y=+ 5 X B CHCTEME KOODIHHAT, OCAMH KOTOPO!

cayxar gannele npamsie. 305, Koutyp keagpara, o6Gpa3oBaHHOro Ips-
MelME x4y 4 3=0, x—y & 3=0. 306, naronanu Ksaipata H OmH--
caHnias oKoso nero okpyxuoctb, 307, JBe CTOpoHBI KBajpara, cpenHed d#
AnHHEH KOTOPOro CIYKHT OTPe30K MNepleHiuKyJapiioli npaMol, napan- -3
JeJIbHEIE 3TOR Cpepuel JHHHH, H NPOJOJNKEHHS [MaroHaneld 3TOrc Kpaj- i
para. 308, Ecnu NpuHSTL CpPeiHHC JMHHH TPAMOYroJibiluKa 38 OCH KOop-
LuHaT, npHYeM GOJblLyI0 M3 HHX 33 0Cb alGCIHCC, TO HCKOMOE ICoMeTpH-
yecKoe MecTo OyfeT cOCTOATb M3 JABYX OTPE3KOB — A=< X =24, y=1ta

¥ YeThIpex aydyeit x>=a, y=1* x; x=<<—a, y=2x 309, r=

cos g’
—-g<¢< % 310. r=2acoyq, -
——g- scpg-%_ 311, [lre paBube *’
OKPYKHOCTH PajiuyCoB -~a—, Kacalotuecst .71
BC B Ttoure O. 312, Okpy:KHOCTh, HPO- . -
Xoanawaa yepes To4dKy O, LCHTP KOTO-
polt nexut na ayee OA u panmyc pa- |

2

BEH 5. Yrazanue. [Ilpamennts .

nosnsipHele KooppuHatel. 313. IBe moxy-
OKpYXHOCTH paguyca a )/ 2, nueHTphl
Cy u C, KOTOpHIX SBJSIOTCA KOHuaM
7 LuameTpa, neprneHguRyasptioro Kk OA.
2 DTH NOAYORPYKHOCTH PACNOJIONKEHEl B
NOMYNJIOCKOCTAX, oONpeeneMux -
MeiMa ACy 1 AC,, He cofepxaliuX ToY-
Ky O (puc. 1), ¥Ykazauune. [lpume-
HHTb osipHblEe KoopAuHaThL. 314, ORpyX-
HOCTb, TpPOXOAfAWas dYepes Touky A,
LEeHTP KOTOpO#f HAaXOZMTICA Ha Jayye

Puc. L.

AB, a panHyc paBsed Ykasa-

be
b+c*
Hue. [IpuMeHuTs nonsipuwe Koopauuatel. 315, Jnaunc. Y kaszaHue.
Ecnu  npuasTe 33 Hauano NPAMOYroNbHOR  CHCTEMBI  KOOpAMHAT

cepepuny orpeska FyF,, a 3a ocp aGeusce mpamywo FiF,, To ypae- e
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2 2
HeHue 3aaunca 6yjgeT HMETh KaHOHHYECKHH Bujp —Z?-{—%’?.—:l, rae
2 2
p2=a?—c? (pc. 2). 316, Daamunc %’*"T—Tyf‘?‘l' 317, daaunc
. ( T4 “)

Ky 2 oy x2 v o_
F,}_I;{_]. 318, 3”“““%‘2"‘172"1‘ 319, B sanunc =- - 5= L

: < “)
0
2 2
320, Dnsmnc gé' +2’—2 =1. Ykaszauue. CocraBurh NapaMeTpHYeCKHe

ypaBHeHHs JuHuM, BBIGMDAdA B KayeCTBE napameTpa yroJ, obpasyeMuil

.H;'ioM OA c¢ oceo Ox (puc. 3). ok
321, Tunepboia. YKadanue. £4
Ecau npuuAT: 32 Hauajo npsaMo-
yroJibHOH  CHCTEMEI KOOpZHHAT

p A

\
M(zy) AN
1/ Z
o0 fe) T
Puc. 2, Puc. 3.

cepeputy otpe3ka FyF,,a 3a ock abeuuce npamyio F,F,, To ypaBHenue runep-
. ¥y
6osni GypneT UMeThk KaHOHHUECKHH BHR o e 1, rae b2 = c2 — a2 (puc. 4).
322, Danunc, ecam e << 1; runepGosa, ecnu e > 1. Ykaszauue. Ecuu
NpuHATE 33 Hayalo NpAMOyrosbHoR CHCTEMBI KoOpAHHAT Todky O, nens-
IIyi0 B OTHOWIEHHK -— ¢2 oTpe3oK FD nepnengukynspa, ONYIIEHHOTO H3
Touky F na npamywo d, a 3a ock Ox 3TOT NEPNEHRHKYAAP, TO MOMYHHM
KaHoHHYeCKHe ypaBHenus KpubhX. 323. IlapaGona. Y kasanue. Ecan
NPHHATL 33 Hayano NPSMOYroJbHOW cucteMbl KooppauHar cepegury O
otpeska FD nepneugukrynapa, omyumeHHoro u3 Toukd F Ha npamymwo d,

a 3a NosoXKHTe/IbHOE HanpaBneHue ocu Ox — Hanparaenue OF, To ypas-
uenne napabonsl OyjeT HMeTh KaHOHHuEeCKHH Buj y2==2px (puc. 5).

2 2
324, TunepGona %—;—’—2——_:1. 325, Cnupans ApxuMejsa r=%(p (pHc. 6).
326, Jlemuuckata Bepmytan (x3-Fy22=2¢2 (x2—y2), r=c} 2cos2p
(puc. 7). 327. Jlemnnckara Bepuyanu (x2-y?)?==2sxy, r==}ssin2¢
(puc. 8). Ykasanune Cwm npegslayluyio sagasy. 328, Unccoupa no-

in2
2asin’g — 2 <o< T =g (pre. 9). 820 Kon-

Kaeca 7 ==
cos ¢ 20—x
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Yy a

M(zy)

S

v 0 \& oz

Puc. 4. . Puc. 5.

Puc. 6. Puc. 7.

Puc. 8.
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xouza Hukomena r= o8 A b nn (x2--y2) (x— a)2— b2 =0 (puc. 10).

330, Yaurka [ackans r=acos p-- b, (¥ - y2— ax)? = b? (¥ y2) (pxc. 11).
331, Yautka Ilackans r=>b-Facos @, (x*-+y2>—ax)2=>% (x2-Ly%). ¥V K a-
zadue. [IpuAdTh 3a HayaJo KOCPAMHAT LAHHYIO HENMOLBIKHYIO TOUKY,

y
/MLV
\A

Puc. 9. Puc. 10.
0@

Puc. 11.

)
=

v

4 3a NoJOXKHTEJAbHOE Hanpaa.neﬂue oCu HallpaBaenue .nyqa, HllylLlEI'O K3
[aHHO# TOYKH B meHTP okpyxkHoctd. 332, Kapmuoupa (wacteetit cuayucit

yautku Ilackand) r=4a cos? % , (k2 y2—2ax)2==4a? (x2-}-y?) (puc. 12).

X (X—a) o
_‘Za_-—T (pHC. 13). . ==

a
333. Crpodpouga r = Y] T atge, yi=



R T T T A R IR R TR e C P o T

®
— -

Puc. 15,

Puc. 13. ~

OTBETH U YKA3AHHUSA

Puc. 14,

Puc. 12,
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Puc, 16.

o

Puc. 17. Puc. 18.

Pue, 19.
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= g sin 2, (x2-+y?3=4a2xty2. 335. Actpoupga x=acos?f, y=asind4
2 2 2

%% 4y% =a¥ (puc. 14). 336. Bepspepa Mapun Anbesn x=acos? g,
a3
y=atg g x=m, rae a— JJuHa fjuameTpa okpyXKHoct: (pHc. 13).

337. Lurnouga x—=a (f— sint), y=a(l—cos?) (puc. 16). ITapamerp ¢
NpHHEMAET BCe Jefi CTBHTe b 1ibie 3Hauenud. 338, dnunukrnonga x = (R--r)x
Xcost—r cosR;'—r !, y=(R-r)sinf—r sin - rt(puc. 17). 339, I'uno-

— —r,

L4, y=(R—r) sin{—r sin
(puc. 18). 341, DBosLEEHTA OKPYKHOCTH X==r (Cos{-£sini), y=1r (sin { —
—tcos?) (puc. 19). 342, 1) x=0, y=0,
2=0; 2) x=a, y=b, z=c¢; 3) x 4 y=0.
343. xcoso -y cos iz cosy—p=0.
Vkasanue. Belpasuth ¢ nOMOUkIO
CKaJAPHOro MPOK3BEJCHHA YHCIOROE 3HA-
yeHHE NPOEKUHH BeKTopa- OM na ock OP,
rie M—npousBoabHAs TOYKA IMJIOCKOCTH,
a P — ocHoBaHue NeprenuKyaIspa, onyieH-
HOr0 Ha 3Ty IVIOCKOCTH M3 HayaJa Koopju-
nat 0. 344, 1) x2 - y2 |- 22==R?2; 2) (x —a)2 -

LHRAOHAA X = (R —r) cos{--r cos

+ (y— b2 (z—)2=R?, 345, x2{-y?=:s2. 346. x®y’— (%)2 (=—Hh)2=0.

347, x2 - y2—tg2ep2==0. 38, y2| 22=(kx-}b)* (KoHyc BpameHus, eciu
k=0 prmmg uuaHAp, ecau k=0, b=~ 0). 349, z=a (x? 1 y?) (napa-

x| Y- .
Goutouy, BpaueHus) (puc. 20). 350, 1) 7 + 5 =1 (BUTAHYTHH 31740~
2 2 2 :
coupl Bpauienus, puc. 21); 2) %};—2— %‘;=l (cKaTelii smmumcouns Bpa-
2 2 2
meHus, puc. 22), 351, 1) :—;-——y 2;2 =1 (gBymosoctHEll runepGOOHA
222 y? .
Bpalneius, puc. 23); 2) e —sz::l (onnomonoCTHEIA  rHNCPGONOHL

Bpamenus, puc. 24). 352, y2-22=2px (mapaGolOoHy BpalleHH:}).
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353, (x2-Ly2-22--a2— b?)? =4a2 (x2-+y?) (Top, pHc. 20). 354, yP-} 2=
= [f (2. 355, F(x, = V' ¥7§22)=0. 356. Onxononoctsikii rAnepGONORE,
x2+y2 ZE _

BpaleHHA ——s ——‘1—232—2=1 (puc. 26). 357. x2-Ly?=|f(]2}+Ig (2)12.:_;
. . Tt n

358, x=rcosucosv, y==rcosusiny, z=rsinuy, ——fgug?;;‘
—n=<u<<n, 359, x=(a{bcosu)cosv, y=(a-} bcosu)sinv, 2=bsinu; @
—n<Cu=n, —a<<v=<q. 360, x=(a{ ucosv)cos2y, y=(a-}+ucosv} X -7
X sin 2, z=usinv, O=Su=b<aq, g
0<v<< 2 (amcT Mébuyca, puc. 27). 7a
361, x=rcosef, y=rsinwt, z=uvf, .
— o <<i<<+4+oo (BunTOBAH JIHHNA
puc. 28), 362, x =r cos?p, ¥y ==rcos P sin g,
z=rsing, O=<@<<2n (puc. 29).°:
363. 1)3x—y1+-4=0; 2) 5x -y —13=0; "
3 x—3=0 4y x4-2y4-1=0; %
5) 3x—2y=0; 6) 5x—-3y——15:=10. &
364, k=——1~—; a=—1, b=—4. ’g
2 2° .1

365, x=3—2, y=—213 3x+2y'— -
— 5==0. 366. 367x?x1(l—-t)—ll—x2t,
Y=y (1l —f) L y,f. 367,55+ 7y — 11 =0,
368, Tx+y+18=0. 369 y=0, y= .
=23, y=V3&4+5V3;, y= .7
=—V 345 3. 370, x—2y—4=0. i
371, 2x -5y + 10=0.372,3x + 2y — 6=

‘DM 3
=0, 3. 8 12==0. 378, —=—:
x -+ 8y 4 M TR

LI

= =—. Yxasanne. [Ipauam 3a
ML 9

Hagajo KooppusaT sepiuny A, a 3a Ga-
suc—pexropss AD w AB. 374, TlpamMas y=’i1_'_é‘ﬁ3 x_*_IL'*?“_b_%'

375. Orpe3ok npsaMoii, COSMMHMAOWME CEpPEeNHHY OCHOBAHUS H CepefunY

BHICOTH TPeyroJibHMKa. ¥ K a3aHue, [lpuHare 33 oCH KOOPAHHAT OCHO-,

BaHue W BhICOTYy Tpeyronsnuka. 376, Orpesok npsaMol, coegunsomed ce-

pepunsl uaronanefi. Ykasanue, [IpuHaTs 3a ocH KoopauHaT JAHaroHa-

Ju  yerhipexyronbuuka., 377, x -+ y—12=0. Bepmunsl (0, 0), (4, 8),

(2, 10). 378, 5x—-3y—-l=0,;379. 16x+13y—68=0, [Tx- 11y —106=0.

(hpv— 12 :

380. 1 0 2) =, anye.

VTR Ot pr ) (I Fvpon s 2 7 Yrasanu

Beectd chcteMy KOOPAMHAT C HayanoM XoopzrHar B Toyxe A B Gasuc-

usiMy Bektropamu AB u AC. 38l 1) Aa+4+Bb=+#0; 2) Aa-}+Bb=0,
Axo-é-sgyol-)}-c.—#o; 3) Aa+4-Bt =0, Axy-+By,+C=0.

o b . a b Np—xn 4 l :
+#0; 2 =0, | . #=0; .
a by ) a; by Ya—y b
e b _ Xp—Xx1 oy l=__0
a, by Y= b
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383, 1) — 3) Tpameie papannenspnl. 384, x—3y—7=0; 2x4-
4+ 5y—3=0. 385, Gx+-3y-—1=0_ 386 x-—2:=0, x—3y-+13=0.
387. 3x—5y4+9=0, x—y+3=0, x~3y+11=0. 388, xty—-7=0.
389, 5x—7y—3=0, x4+y+4+3=0, 7x—5y—9=0. 391, x—y—7=0,
x—2y=0" 392, A;x4+ B,y—(2Ax-}+ 2B, vy C) =0, Aex-+Byy —
— (24axp+ 2Boyo+ Co)=0. 393, x-+429—3=0, 2x—y—6:=0, x|
4-2y—23=0,2x—y 4+ 14=0. Yk a3 auue. HailTh ToUKH, CHMMETPHY-~
uble ToukaM P u Q ornochtefsHo Toukn M. 394, Sx— 12y-+-36=0 (BC),
9¢+12p+4-20=0(CD). 395, 5x—12y—6—=0(AD), 5x—12y+-36=0(BC),
9x-- 12y -- 20 == O (CD). ]

396. Yernipe uncna

' Al Bl Cl
8= jz 15;2 ’ 62=' ja 15;3_ ‘ ’ 8= jl gl ls A=l 4, B, G,
3 3 1 1 2 2 A:«) 33 C3
JOJMKHL OuiTh OTAMUHLL OT HYJS.
Ay B G}
397. | A, By Cp{ =0 u xXors O omMH H3 onpegennTesel
As By G
As B, As By Ay B T
A, Bs‘ la, B |'|a4, B, orauuen or Hyad. 398, 1) Ilpsammeie

06pazyioT TPEYroNsHHK; 2) NpAMbIE HMEIOT OfHy OGYIO TOYKY; 3) nep-
Bast H TPeTbs NpsAMble Mapansefbiibl, BTOpas HX TepeceKkaeT; 4) npsmuie
nonapHo napanneaniul. 400, 1) Auv=1, 1 + A4 Anz£0; 2) Miv=1,
P'4+A+Ap=0 ¥Yrasaunne Bsecru cucreMy KoOpRHHAT, NpHHHMAas
3a Hauajgo KoopguHar Touky A, a 3a Gasuc Bekroput AB, AC.

A, B As B
0 G+ By + ) |42 B =Byt |

402, (A1x-1:Byy+Cy) (AgA g - BoBg) = (Aex -+ Boy + Cy) (A1 Ag+8,By).

sgn Az B sgn As By
403. As By A B
—— (] B C) = e A
VA 1 B (Ayx -+ Biy 4 Gy) VA + B (Aax+

4 By 4+ Co). 404, Qe L BMC, Re L CMD, S e L DMA,
T = £ BMC. 405, Toukn A, B u C Jaexar B nonoce, Toukn D' F npu-
HajJdexaT OjHOYM BHellxed oGJacTd, ToukKa E — apyroﬁﬁgx_&euﬁneﬁ obJacty,

406, TlpsiMas nepecekaer mnpoponkeHde orpeska AB 3a touky B.
407 e A+ By +C
__‘ Axz By, + 5

AB, tax u orpe3ky CD. 409, Uncna Axy <4 By, + C ¥ Axg-+Byy-+D
uMelor nporHBononoxHue 3sHaku. 410, C<D<E um C>D>E.

411. Tipsmas nepecexaer cropohni AB u BC W Tpojo/KeHHe CTOPOHHI

CA 3a 1ouky A. 412. Touka M JNeHT Ha NpoFOM*.eHURn cTopoHn BC
3a BepimnHy B. Touka N sexur B ofnacrs, orpannyessoll CTOPOHOH

AB n npoponkennamu ctopoli CA u CB 3a toukn 4 u B. Touxa P

MeXHT B oONACTH, OrpannueHHofl npofomKeHusivu cropon AB u CB
3a pepmny B, 413, Uncna Ao+ Byyg+ Cy, Ak -+ Bayo -+ Co,

408, Touka M TPUHANJIEKHT KAK OTPE3KY
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Agxy - Bgyo + Cs nomxm,x HMETh COOTBCTCTBCHHO H/H TaKHE Ke 3MAKH,

2 (3 _ AS BS (3 —_ Al Bl
Ay Ba Ay B "7 Ay By
NpoTUBONONOKEbE 3naku. 414, Ha nepeoii npamoii Bektop { — By, Ay}, |

Kak uucna 6, =

, Wm

A, B
ecin uncna Ayxg+ Byyy 4+ Co 0 } Al Bl '— onHoro anaka, # {B,
2 2

— A;}, ecam 3TH uyHCJa HMEIOT NPOTHBOMNOJOMHLIE 3HAKH. Ha Bmpoﬁ

Al By
HMEIT OfHHAKOBMIE 3HAKH, # BCKTOp {Bs, — A}, €ClIH 3naKH ITHX
YHCEN [POTHBONONOKHE. 415. TTpsMas Tapainielbiia CTOPOHE BC u nepe-

cexaer npogomxkennsi croport AB u AC 3a Touky A. 416, 3x — 4y - 12 =
=0. 417. C=(2, 4). 418, 39x— 9y — 4=10. 419, x—y L 2=0.

420, c=<.3§.,.§. 21, M = _; 12 . 422, 3x— 2 +8=0,
243y — 96 =0, 3x — 2y — 10=0. 423, (2, — 7). 424, M’ = (2, 3).
425, 3x—2y 4 11=0, 2 +y—9=0, x4y —1=0. 426, 21x —.
— 13y — 185 =0, 23x — 9y — 185 = 0. 427, 4x —y —3-= 0. 428. Ocwo-

BaHHA: X 4 Ty — Se== — 38 = (; GOKOBEIC CTOPOHBI: 3x — 4y'—
— 24 =0, 4x+3y+18==0 429, x+3y+12—0 dx~y—4——0

3x—y -+ 16 =0. 431, arcig - 9 arctg 3, arctg 7. 432, :)x—12y+62=

=0, x—2=0. 433, Ocnosanue 2x — 3y -1 7 = 0; GOKOBEiE CTOPOHBI
l4x 4 5y + 23 = 0, le+11y—95=0 434. 8x +9y — 33 = 0.

i
B

npsMoli Bekrop {— By, A,}, ecaw uncaa A xy 4 Biye 4 Cyu

435, x = 2. 436, x — 5y + 23 =0. 437, C_<6,—3-41-> 438, 1) Tx—y -+

+30=0 Nx+Ty—10=0;3) x—3y 4 10=0.439.8x -y + 16 =0.

C=(—1, —4). 441, CAy: x£3=0, CBy: 2x—,ll +28=0;

CA2 3x—4y-117=10,CB,: 2x +y + 4= 0. 442, (2, —4) 443 X4 3y—

—13=0. 444, M, = (4, 0), My= (— 1, 5). 446, — 13 447, cos p=
B,B '

= *x 1A2+ L2 . TIpH 3TOM 5epETCH 3HaK TJIoC, ecjay '-!PICJIa

SVA Y BIVA LBy
Ao + Byyy + € v Ayxy + Byyy + Cy npoTHBONOIOKHEIX 3MaKOB,
¥ 3HAK MHHYC, €CHH 3TH u4HCIa oOfnoro 3uaka. 448, cos @y =

T, 1V ol L N npd 5TOM Gepercss SHAK ITOC, eCnH amexa
~"VAH-BzVA -{B” P ’
A, B, A, B,
= H 8= HMEIOT MPOTHBONONOKHBIE ZHAKH, -
8 A, B, 2 A, B, P ’

¥ 3HAK MHHYC, €CJH 5TH yHC/la ORHOTO 3HaKa.

449, (4,4, + B1By) ’41 B, :2 D2 | <0. 450, 5x 4 129 464 =0,
5x 12y — 66 = 0. ot o 4520 x £ 7y —10=0, Tx—y-+30=0.
453, 5x — 12y 4-46 =0, 5x — 12y — 32 = 0. 454, ¢4t =035 | 4y —
— 17T =0. 455. 4x+3y—|—3—0 y+la=0 456.3% I 4y — 64 = 0,
3x4-4y — 14 =0, 4x—3y—2= 4x—3y+48_0 457. lBa pemwe-
Hasa: 2x— 11y —23=0, 2x—11y—73——0 458, 3x+y—10—0
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459, &0 (Ao + Biyo + Cy)
V A} + B}

(Arx + B,y 4 Cy) =

_ 580 (Aoxp 4+ Beyy 4 C)
- ‘/'m (A2x -+ BZy + CZ)'

460, 3x 4+ y—14=0,x—3y +32=0,3x 4y - 11 =0, x~3y—
—18=0. 461, (3, 2). 462. (0, 1). 463. (—1, 4). 464. C, =(—2, 4),
- o e 1 3 {
flz——’]/2; ng(—-3, 1), f2=2V2. 465, C"—-——<_2—, —“2->, f=~2—.
466, C=(—2, —6), r=2)2. 467, x—y=0, Tx— 36y 4+ 25=0,
TTx +2ly —30=0. 468, 1lx-3y+10=0. 469. 4x — 4y +5=0.
470. Ax+Biy+ G + Asx+ By y + Cp
V A} + B VAT B

nmoc, ecin A1Aq + BBy << 0, n 3nak munyce, conu A,Ag -+ BBy > 0.
471, AB: x4-2y —3=0, CD: x+ 2y —23=0; B,C;: 2x —y —6==0,
ADy: 2x—y 4 14=0; ByCo: 2x £ y—18=0, AaDy: 2x 4y 4+ 2=0.
472, Nlsa pewenns: 1. A;By: 3x + 5y — 57 =0, B;C;: 5x — 3y + 37=0,
CiDy: 3x+3y —9=0; D1A;: 5x— 3y — 11 =0; 1l. A,B,: 9x —y —
—2T=0, ByCo: x+9y—31=0, CyDy: 95—y 421 =0, DyAy: x4+
4 9y — 79 =0. 473. J[pa pemcnnn: . A;B;: Tx-+y—15=0, B,Cy:
x—Ty4+7=0, CiDy: Tx+y—26=0, D)Ad;: x—Ty—4=0; IL
AgBy: x — 3y +1=0, ByCy: 3x +y—1=0, C.Dy: x—3y4-12=0,
D,Ay: 35+ y + 10 = 0. 474, OxpyKHoCTh, NOCTPOEHHAS! HA 3aKJOUEHHOM
MCYKZly BAHHBIMH TIPSIMBIMH OTPE3Ke MpSMoil, NepneHpuKynsphodl K Hum,’
KaK 1ja gHAMETPE, HPHYCM HCKMOYAIOICS KOHUB! JHAMETPa OKPYKIOCTH.
475, [lycts P, Q, R — TOUKH NepeccycHus GHCCEKTPHC BHYTPEHHHX YIVIOB

npu BepwHHaX A, B u C co croponamn BC, CA, AB. Vickomoe reomerps-

yeckoe MeCTo COCTOMT u3 OTpesKa PQ u nydeli npsmpix PR 1 QR c Hauanb-
HbIMH TOYKaMuH P u Q, He comepXamux Toukn R. Y kaszaune, [Ipunars
3a ocH KOOPJMHAT XaTeTnl Tpeyroasnvka. 476, x— Ty 4 32=0, x —

—y+2=0.

.

npuyeM GepeTcs 3HaK

4717, A, B, C
m()d Az Bz Cz
As By G
A, B —_—
mod | 4 5 |V ATE:
b Vg‘ gu g \ k sin o
478, ——5 = |81 &12| 479, tgot = -— .
tge g1+ Rgie’ e g ga Lo | ¢ I4kcoso
(ks—k) Vg
480, g p = .
E® €11 4 giz (k1 4 ko) - gooRiks
181, tg = (k2 — k) sin @

bt (ke = ko) cos @ 4 kyky
482, A Axgy — g12 (ABy 4 A9B)) + BiBygyy =0.
483, 1 & (ky ;- ko) cos @ - kyky = 0.
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484. gn g2 Ag
gn g2 B
1) cosp=— - 4 By O
L gn g A gu g Az
xn gzz Bl g 8 Be
/11 A, B, 0
A, ”/ len ge|
sin @ = s As a1 Lo
gn g1z A gun Gz A !
m gw  Bi gs1 g2 B
A, B, O A, B, 0
A, By ]/ gn &2
A, B gy £
t — 2 2 21 221,
Ee gn g2 Ay ’
gu 8= B
Ay By 0 .
2) cos = AlAz""(AlBg“*—AzBl) C09(0+BIBg ,
V AT—24,B, cos ® +B: V A — 24,B, cos © + BE
sin'@ = {A;By— A,By) sin @
(P — ]
V A3 —2A,B; cos @ I B2V A3 — 24,B, cos @ -+ B2
t . (Ale——-AzBl) sin @
8= A A, — (A,B, L A,By) cos p B, B3 ° )

485. (A cos © — B) (x— xg) -+ (A — B cos 0) (y—y,) =0. 486. 1) gyyx-}
+ 129+ C=0; 2) gnxtgoy+C=0; 3) xf+-ycoso+C=0, xcos@~
+ y-+C=0, rae C npunnvaer Bce JeHCTBATE/bHbE 3HAUEHHA. )

487. d= [ A%+ Byy+C Vg — | A%+ By, +Cj
VeuB*—2g,AB+ gA®  VgUAP {22 AB - g®B? ’
rie gi/— merpnueckue Kos(hHuHeHTH 6asnca el, €2, B3aHMHOTO C Gasm-
COM 6’1, 6’2. .
488, d— | A%+ By, 4 C | sin @ )
VAZ——QAB.COS w4 B?

489. d=3. 490. 1) x Vg + ¥y Vg =0; 2) x + y=0. 491. 1) x=1;
y=2 2=3; 2) y=2, 2=3; 2=3, x=1; x=1, y=2, 3) 3y—22=0;
3x—2=0; 2x—y=0; 4)Tx=!—=~z— 492, 1) x=1, y=2, y=2,
z2=3; 2=3, x=1; 2) 3y-——22=0, x=1; 3x—z=0 =2 2% —y =0,

z2=3; 3 x=1; y=2;, 2=3. 493. {0, O, 1}. 494 1) 3x+2y 6 -0,
2=0; 2) 3x4+2y—6=0. 495, x=0, z=3. 496. 1) x x y=0; 2) x—

L _ X%y _2—2 Y=¥ _Z—2 _
y=0, 2=0. 497. o Pat = 498, x=0,
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y — 2—2 X—X z2~—2 X—X —
Y=Y _EzRH. g XX 2T, o _ Y=Y

= M 2=0, ———

b c ’ a c a b
499. (-51‘?%1- L o). 500, x= 1+ 4, y=—2/, z=1. 501, x|
4 32=0, y+2+9=0. 502. x=2—but%, y—346u—ov, z=
= —544u; 4x+8y—T72—67=0. 503. x—4y—z+16=0. 504. 1) x=
=—13, y=13, z2=—9; 2) u:—-——-é», V== g 505, 1) x=—6, y =
== —d4, z2=-=3; 2 utv—1=0, u=0, v=0; 3) dut-9%—1=0.
506. 1. 507. 14x— 10y 332 —70=0. 508, x-y—2z--3=0. 508, %.

510. [Isa pemennsi: 3x—z2=0, x—2z=0. 5!11. [Ba pemenusi: 27x
-ty +4+2—65=0, 29x— 3y [12—45=0. 512, Cemp mIocKocTeli:
x—2—~6=0, x4+y—10=0, x}{2—2—8=0, 2x+y—z-—14=0,
x—y-—2—2=0, et yt2z—16=0, 5x4y—2%—28=0. 513, 18x —
— Iy +382—47=0. 514, x -3y —324-11=0. 515. 2y —2z4-2=0, }

x—Ty+32—17=0.
516. 5x4-y-—82417=0, } B17. x=34¢, y=2—4, z=1—4

12x-1- 9y — 162 + 18 =0,

518. "_11 =y45‘2 =z:l3. 519, y—22=0, 520. y—2z-+4=0, }
3x-+4y—2—10=0.
521. —g-, 4x 43y —24==0. 522. ITnockocts, napaiiensyas LaHHLIM P~

MbIM, TIPOXOAfiasl uepes TOYKY, AENSULYI0 B JaHHOM OTHOIUGHHH OXMH
U3 yKasaHHEX oTpeskoB. 523. ¥ ka3 aH ne. [Ipuusite 3a Hauano Koop-
ZMHAT BepIHHY D terpasgpa ABCD, a 3a 6a3nc - BeKTops 132’, D—E.
DC. 524, 1) A=B=0, C=0, D=£0; 2) no kpaiineli Mepe OfHO H3
yucen A unu B orimuno or uyas; 3) A=B=D=0, C5 0. 525. 1) C==
=#0; 2) C=0, D=0; 3 g.::D::O. 526. 1) ¢5:0; 2) c=0, 2, 0;
3) ¢=0, z,=0. 527. 1) A By—A;B;=0; 2) A;B,—A;B,=0 4 10
Kpaiinelt Mepe ogxo M3 yncen 4,0, — AyDy unu BiDy — B,Dy otanyHo ot
Hyns; 3) A1 By—AB;=0, A;Dy— A,D; =0, B;Dy— B,D,=0. 528. 1) ay,—
— bxy = 0; 2) ayy—bxs=0 n no xpaifHeii Mepe ogHO U3 YHCEN a nau b
OTIHYHO OT Hyn#; 3) a==b=0, ¢ = 0 u no KpaifHek Mepe ogHo H3I uH-
cen x, HIA Yy, OTAHYHo or uyas; 4) a=b=0, ¢ #0, x=y;=0.
529. 1) C1Dy ~C,D; 5= 0; 2) C;Dy— C,D,=0 u no kpafixeii Mepe ogHo
u3 uncen ByCo— BoCy unn A,Cy— A,C; ortauyuo ot uyas; 3) BCp —
~— B,C; =90, A,C—AyC;=0, CiDy3—CsD;%0; 4) B,Cy— B,C,=0,
ACy— AsCy =0, CD;—CyDy=0. 530. 1) Tlepecekalorcs; 2) napan-
NeibHel; 3) coBnagaioT. 531, 1) r=R=2; 2) r=1, R=2; 3) r=R=1.
532, ) [lepecekaiored; 2) mapansensibl; 3) cosnapawot: 533, 1) r=173;
%) r=2, R=3; 3) r=R=2. 534, 1) IlpaMas ¥ nnoCkocTe Nepece-
Kaored B 10dKe (0, 0, —2); 2) npaMast napannensHa nJIoCKoCTH; 3) fpsi-
Mas JeKHT B ANOCKOCTH; 4) mpsiMafi W IUIOCKOCTH [lepeceXaiorcs B TOYKe
@, 3 1). 535/ 1) aA+bB+4cC5£0; 2 aA+bpB4cC=0, Axy-+By,+
4+ Cz+D520; 3) aA-+bB+cC=0, Axy+ Byy--Cz+ D=0,
536. 1) r=3; 2) r=2, R=3; 3) r=R=2. 537.1) [IpaMas n nio-
CKOCTh fepeceKalorcs B rouke (2, 4, 6); 2) npsaMas napajienbua nJjo-
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ckocTH; 3) npsivad JeXHT B INockoctH. 538, 1) r=3; 2) r=2, R=3;
3) r=R=2. B39. 1) Ilepecckaiorcs B TOuke (—3, 5, —B) H Jexar
B II0ocKoCTH 9x-- 10y —72—58-=0; 2) ckpeunBaiores; 3) napandenbhm
H Jlexar B ANocKocTh 5x — 22y 4192 9=0; 4) coBnanawor. 540, 1) R=
=3; 2) r=R=2; 3) r=1, R=2; 4) r=R=1. 541. 1) Cosnapaior;
2) napaanesnbHel H JIeKaT B MJOCKOCTH 12x — 3y 4-82=0; 3) ckpeuu-
BaiorcA; 4) nepecekaiworca B Ttouke (10, —1, 0) u sexar B maockocTu
x—7y+32—— 17=0. 542. 1) (A1x°+BIJ70+ CIZO+D1)(GA2+ sz—f"CCé)—
— (Agxy+Bayo+ Cozy4- Do) (@A --bB1+-cCy) # 0; 2) (A~ Biyo +
+ €129+ D) (@A g+ bBy - €Co) — (Agty+ By yo -1~ Cazp-+Dy) (aAy + 6B, +-
4+ ¢cC))=0 u no kpahHei Mepe onno u3 uuceld ad;-bB;-+cC; unu
aAy4-bBy+4-cC; ornmuno or Hyan; 3) ad;+bB,+-cC;=0, ad,+
4 bBy+¢Co=0 u no xpafiveli Mepc opmo u3 uncea A,x,+ By, +
+ Cizp4+Dy nan Agxy+4-Byy - Coz¢-+ Dy,  orTnRuHO OT Hyas; 4) aA; +-
= bBy 4-cCy =0,  ad;4bBy-cCe=0,  Ayxy+- By ¥+ Cizyg+ Dy =0,
Agxo+ Byyo+Co2y-- Dy =0. 543. 1) [lepecekaiorcst B Touke (—3, 0, 4)
H JexaT B MNocKoeTH 2x—3y 462 —18=0; 2) ckpemupalorcs; 3) napasn-
Jenplibl U jexar B maockoctd 18x-1 25y —462—18=0; 4) coenapaior.
544. 1) r=3, R=4; 2) r=R=3; 3) r=2, R=3; 4 r=R=2.
545. 1) Tpu nnockocth nepecekaiorcs B Touke (3, 5, 7); 2) Tpu ndo-
CKOCTH TfloNapHO fapa/Jenpisl; 3) TpH MJIOCKOCTH NMPOXORAT uepe3 OxHY
TpAMYI0; 4) NJOCKOCTH NOMapHO MNEepecekaloTes M JMHUA NepeceveHns
KaKAHIX JBYX TJNOCKOCTeH lapaJjienbHa TpeTbeil MNOCKOCTH, 5) nepBas
B TpeTbg [MJIOCKOCTH napaljeibHH; BTOpasi NJIOCKOCTs HX MepeceKaer.
546. 1) r=23; 2) r=R=2 n HHKaKWe jBe CTPOKH MaTphunl A He Hpo-
nopnuogaibibl; 3) r=2, R=3 ¥ HHKaKne JBe CTPoKH MaTpuuel A He
nporiopiuHoHaisnbl; 4) r=2, R=3 n gBe CTpoKH Marpumel A nponop-
OuoHaJbHH; 5) r=1, R=2 B 1uxkakne jBe CTPOKHM MaTpuupl B ue npo-
NIopUHOHANBHB; 6) r =R =2 ¥ nBe CTPOKH MaTpHusi B nponopunoHanbHb;
7) r=1, R=2 u zBe cTpokH MaTpughl B He nponopuvosanbiul; 8) r =
= R=1. 547, 20x-- 19y —5z--41==0. 548, 5y-- 132 —60=0. 549. 3x 4
4- 5y —42-4-25=0. 550. 16x-|-50y—32—132=0. 551, 2¢v—2y —3z —
— 1=0. 552. x—9y+452-+20=0, x—2y—5249=0. 553, 4y —3z —

—3=0.

554, |A, B, C, D, 4, By C,
Ap By Cy- Dy +£0 As By Cy|+0,
Ag By C3 Dy |44 By Gy
Ay By €y Dy
Ay By Cy A, By C, A, By C,
Ay By Cy{=0, Ay By C3|=0,|A; By C (=0
A, B, ¢ A, B ¢ A, By €

555, 1) R<4;, 2) r=R; 3) r<R<<4. 556, Touxn A, B, C
JiexKaT 1Mo ofHy CTOpONy OT janHoH nnockoctu; Touku D w E — no apy-
ryio cropody. 557. Toukn A nm B nexat BuyTpH OfHOro yraa; TOYKH
C u D Jexar B BCPTHKANBHBIX YrNaX, CMCKBBIX C YIJIOM, COAEPKAlIHM
TOuKy A; Touka £ JIeXHT B yrile, BepTHKansHOM K YIrJay, copepiKauemy
touky A. 558, Toukn A n B nexar Mexjy naiinbIMi NNOCKOCTAMH , TOUKHA
C u D nexar B pasHuiX BHewnux oGhactsx. 559, [LaoekocTb nepecekaet

npojonxkenne orpeska AB 3a Touky A. 560, 1) Ax, + By, + Cz - D #
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¥

- Czy -} D umeoT npoTHBONOJOKIBIE 3HAKM; 3) Axy 4+ By, 4 Czy +~
P D<<Ax; |- By +C2-+-D; 4 Axy S-By, +Cy + D> Axy
+4- By 4+ Czy 4 D.
© g6, MM __ Avi+ By 4+Ca 4D

MM, A%y 4 By; 4 C2 + D
EMH_ Axp+Byy4-Cz 4D

562, —=
PQ D_—E

563, Yucna Axy 4 Byy+ C2--D n Axy - Byy-+Czy 4- E umeior
npoTHBoOnoNoKHLe 3Haku. 564, (A;x + Bjy +Ciz4- D) d; >0, i=1, 2,
3, 4, rae d; — anre6panyeckoe pomoauciue saeMmenta D; B onpepeaurese

Ay B G Dy
Ay By Cy Dy
A; By C3 Dy
565. (A;xg 4 B;yvo+-Cizo+- Dy d; <0, rne d; — anreGpanyeckoe
JomnonHeHHe anaeMchTa D; B onpejcautene
' A; B, € Dy
Ay B, Cy Dy
As By C3 Dy
Ay By € Dy

7 A%y + By, + Czy + D; 2) wncaa Axy + By, 4 C2,-+-Dn Ax, + By, -
-

A=

A =

566, Bekrtopul
_{ By C,| C, Ay A, B, }

Pi=3{B, ¢ | Cs Az |’ Ag By |’

) {\B’f Cs Cs As‘ As B’f\}

P B, & ¢ Al A B
. Bl Cl Cl Al Al Bl

Ps {\Bz Ce\’ C, Az\’ A, B”

HANpaBNeHb! 7O peGpaM TpeXrpanHOro yrJa, CcliH BCC UETHIpe HHCAA

li

uy = Ayxy~- By Yo+ Ci120 + Dy, Ay By C
Up == Ag¥y -+ By ity + Cy244- Doy, A=A, B, C,
ug = Agxy -+ Byyo+ Cazp+- D3, As By Gy

MMEIOT OHH H TOT ke 3HAK. ECIAH Xe KaKoe-NHOYIh M3 uices
up= A8+ Cizo+ Dy, i =1, 2, 3,

UMeeT 3HAK, NPOTHBOMOJIOKHLIK 3HAaKy 4mciia A, TO BMeCTo BEKTOpa P
clegyer B3siThb BEKTOD -— p;.

567. 2x + 6y — 42 — 56 = 0. 508, 3x -} 2y - 42 — 38 == 0. 569. Bx —
—y—32-4+6=0.570. x+3y — 22— 10=10, Yxaszaune. Bocnoib-
30BaThCcsl YpaBICHHCM IDyuka mnockocteit. 571, 3x -4y — 24+ 1=0n
x——2y~65z+3=0. 572, 41x — 19y 4 52z — 68 = 0, 33x 4y — 5z —~
—63=0, .
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573. | x —x, a A
Yy~ b B
z—z ¢ C
574. x = xy - At, y = yo - Bty 2 =2, Ct.
575, a(x —x) + b (y —y) +e(z~—2)=0.
576, | x —xy x,—xy a
Y—~¥o i—¥ b
2—2y 21—2 C
a(x— %K)+ b(y—yo) Fc(z—2)=0.

ST x+8 _y—13_z2=7 ,_7 518 (—2 I, 4)

=0,

2 - 3 T 7% ¢
579. X— X A1 Ag
y—wn B B;|=0
2 — 2 Cl Cz
580. (7, 1, 0). 581. (3_53 2, QSG\ 582. (7, —7, 18). 583. (9, 2, u)
/
584. 5x-—13y~122+20 0, 2vx— 2y+3zT5 017585.21) lct_3;/2,
: _
586. x+_v+z—l_ , x—l~. 587 24x+21y 33z+50 0.

588, 4x—14y—72—48=0. Ykazaunue. HaliTn Touky, CuMMeTpHY-
Hyio ftouke (—3, 0, 0), Jexameii B IepBO# NNOCKOCTH, OTHOCHTENBLHO
BTODOH NJOCKOCTH, ¥ BOCHO/B30BATBCA ypaBHCHHEM Myuyka MJIOCKocTefl,
onpenenseMoro JxauueiMM nnockocramu. 589, 2. 590, [IBa pemenns:
x+4+3y=0, 3x—y=0. 591. JIpa pemenus: x-20y-4+72—62=0, x —
—z-+2=0. 592. [iBa pewenus: x-+20y-f£7z—12=0, x—z 40,
Ykaszaunue. Bocrnoip3opaThes  ypaBreHueM nyuka  nJGCKocred.
593. Ilpa pewenusn: 2x+y-42+48=0, l4x+l3y—llz+20 0. Yka-
3aHue. PaccMOTpeTs Ny4oK MJIOCKACTEHl, OCbi0 KOTOPOrO fBJASETCS JaH-

Has npamas. 594.  arccos —%) 595. (A;4,-} BBy+CCy) X

X (Ayxp-+ By Yo+ Crzo+ D1) (Apxy -+ Ba Yo+ Cozo+ Dy) << 0. 596. (4,454
+ BBy 4 CyCy) (AzAy -+ BsBy + CsCy) (A1ds - BiBs + CiCy) < 0.

597. * — . 598, [lpa pewenusd: x z2==0, x —23+2=0,
Tas p +y+ +y—zt

- I

Y k a3anue PaccMoTpeTs nyyoK rlockocrel, oCblo KOTOPOro sBRSeTcs

JaHuas npaMad. 599. arcsin 1 . 600. arccos( 73> 601. -——l_—?_—:,

10 . 7 V779

23 5 02, — 5 3_ 10 Jlya mpoxoaur BHE Tpex
Vin' vy et Vis Vi yis

rpauHoro yraa. 603, —V—_I—T 604. [Isa pewennsi: 2x-y—4z417=0,

2% 4-y—4z—25=0. 605. [Ipa pemcuna: 6x+3y+§?z——75 =0, 6x -
4 3y +22—-19=0. 606. d——'—QL—D———_'-:-_-. 607. A,\»[—By—[—Cz__

VAT B tC
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+ dV AR BEY-C2=0. 608, 4x— 4y +4z—T =0, 10x46y—4z —5=0.
609, 8x+5y—92—~24=0. 610, 3x—y-12z—-2=0.
19 s A
611. (”‘6“’"‘6" o)

3 3 3 3
612, Ilenrp (—2—, — % ———i—), paanyc paped .
,_8
613. -{—__—13 ——-I—-Z-= —g—’ 2—;—. 614. l4x—-2y+4z—-—1=0
615. LLeHTp (2, 3, 4), paanyc pased 1, 616, Uernipz npsmbix:
x—1 N S m—
FIT T T I (

© B1T. V14J 618. ]/§§ ,'619 9x-{:12y+202—»60 0, 4x~3y=0;

620, 1) —°_. 9y 10 is 821. 3. 622. 1713' 823. r=ro--al.

yiie' Vi
6‘24 r=ryt+ua-+tob anu (r-—r,, a, 8)=0. 625. r=ro-tu(ri—ry+4
4va HIH (f—rg, ri—ry, a)=0. 626. (r—ry, n)=0. 627. (r—r,
. (ri—ro, b, £)
ny, Ny =0 uan r=r,4un,4on,. 628, r0+a~—(71—-6——-6——.

629 1) (ra—ri, aq, G9) £ 0; 2) (Fy—1y, Gy, Q) =0; 3) (ra—ry, Gy, Q)=
, lan a) #0; 4) [al' a;]=0, [ro—ry, @]l £ 0; 5) la;, as)=0,

[ra—ry @] =0. 630. rﬁw a. 631. 2r1~r0+2(~’—(‘—11‘-;')~‘3-’ a
_(re 4D ’ (ro, m+D ’
632. ro ) n. 633. -2 W(n, ) n. 634. r,-+

{ri—ro, a, b)
(la, b}, {a, B])
636. — Dl in2’ n3]+D2 ["3. fl1]+D3 [nlv "'2] . 637. 1) ((l, n);ﬁO;

-+ [a, b]. 635. (n,, n,, ng) +0.

(ny, 1y, n3) - .
2) (a, m=0, (ro, M4+D=£0; 3) (a, My=0, (r,, m)+D=0.
638. (r—ro a, M)=0. 639. (r—ry, a;, ay)=0. 640. (r—ry, Gy,
[av az])— s (f‘—fzv as, [alv a2])=0' 641, (f'—fm a)=0r

(r—ry, ri—ry a)=0. 642. (1, ny, n3)=0, [n,, "21¢0r {2, 15} =
#0, [n5, m]#£0, Diiny, "3} -+ Dy [#,, 111] 4+ Dginy, ]+ 0.
843. (my, ng, ny)=0, D, (n,, ny] -+ Dy {ng, 1y} -+ 3["1, Ryl =0 ¥ o
KpaiiHeli Mepe OfHH M3 BEKTOPOB [, ng], {ns, myl, [ny, 1] ornnued
or uynd. 644. (1, ”2: ) 70, (ny, ng, 7)) F0, (f3, 1y My) 70,
('l;, iy, m) 70, — Dy (ny, 1y, 1y} 4Dy (111, 15, fl;)~ 3 (T, Mg, Mg) -+
+ Dy(ny, g, "'3)¢0 645, Uucna (ry—ry, ro—ry Q), (ra—rtq, rs—ro a)'
(rs—rg, ri—rp, @) OLHOro 3Haka. 646, 1) {rey, n,] £ 0; 2) {ry, rtu]=0,

Dlng"—Dzn] ¢0; 3) [”1’ ng]zo, D1n2—~D3n1=0‘ 647- L('EQ:T@‘\i‘QJ.
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11, — —
648. .[rl T, a] I . 649. ]) d— '(rz ry, ai, az)l' 2) d =
Ial |[a1v a2]f
i - [l
—J—'—-I%—’i‘l—' 650. (r, m)4-D=0, (r—r, a, [a, n])=0.
1 .
651. 1) Ykasauue. Ecaum npsMad TNpoXomuT Uepes TOUKY (), To
b=[r0, a].
652, d— { A%y Byo+Cz4-+ D |
Vg”A  g%2B% 1 g53C? 1 2gBC +-2¢CA —I—Qg”AB
[Axo+Byy+C2z+D | .
g1 8 &3 A
_ |8 8= 8z B
g5 fgn 8m C
A B € O

Ykaszauue HopManbHbil BEKTOp K TMIAOCKOCTH fI = Ae‘—l— Be? 1
+ Ce3, rie el, e?, e3— Ga3uc, B3aUMHLIA C GasucoM &y, €, €, a gi/=

= (€, /). 653. cos(p=il7v-, roe

A =gl A, A, | g2B, B, +- g33C:Co g (A1 By -+ A3 By) + g% (B,Cy + BoCy) +
+ g3 (C1 A5+ CyAy),

p=V gt A?{ g8} + g8C} + 2g%B,C, +2g%1C, A, 4 29724, By,
v=V gl A3+ g®B; + g¥C} + 2g%5B,Ca -+ 2¢"1C, A, + 2972 A, By,

HiH
gu gi: &u Ai )
i gn s B '
g gm gu Cp
A, By, G
fgn g g1z A Vgu g g 4|
g G L By (B &2 g B,
i gn gn G 81 8x g Co
A B, ¢ © A, B, Cy 0

o
s

cos =+

654. gltA,A, - g®B, B, g3dC1C2 + g% (B1Cp+ BoCy) -+ g3 (A:C, +
+ A:Ch) +gl2 (A By A:81) =
gn & gu A
gn gn &u B
€n g3 gu G
Ay, By C, ©

=0



674 1 OTBETHI U YKA3AHUS 319

'aA+4-bB4-cC|
FBEIEE
=V g01@® F gnb® + gst® -+ 2835bC +- 2gnca+ 281,05,

| n|=V glAZgBB{-gB(*{ 9 BC+ 2" CA 1 9g i AB.

656. (2110 - G120 - €130) : (€210 + goob - 5230) (gala")-gazb +g335‘) =
—A:B:C win (guA +g123+g13C) (@A + g?2B -+ gBC) : (ghiA +
- B4 gB0)=a:

655. @=arcsin , rae

S— P A
/ gu g1z 813 x: yl 21 1

2 2
657. V = ——]/ gn gn Lzm| X3 ¥g 23 [
g3 L2 L3 Xg yg 2 1

Wy:—y’—{—l. 659, x=06x"J-4y'—4, y=

=—2x'+ 6y 42 7, 0=@3, —2), e,={2, —1}, e._’,={—5,42}.

- 2\ o2 2 _[_2 %)

661. 0=(0, O, A_‘\gv 3 ) C—\3, 5 B-(—-3, 5
2, 1 1 1

662. x=gx —-§y +§, y= ——g-x + v 4+ 3 663. x=—3--x —

2., .2 2, 1, 2 ,_ .
— Y g, y=— g ¥ gy by 664 ¥ =(xty)cos o, ¥ =

@ L —Xmety ¥ —ycso
= (= x+y)sin 5. 665. x= : I =

sin ®
666, x' =x-1ycosw®, Yy =xcos0@+4+y u x=%,—f—?25 y=
__—x'cosw -ty
- sin? © )
Ax+- By 4Gy - Agx4-Byy Gy
Ao+ Boy €y’ Agxot-Beyo+Cy

8. xrs——"i'zé’—_z, y'=-2-’-‘—"’-'-§y—_—4. 669. 14x 44y’ —3—=0.

670. 142x— 183y —489=0. Yk a3z aH ne. [IpunaTe jaHHbie NpaMbie 32
HOBbIE OCH KOOPIMIIAT, a NAHHYI0 TOYKY P —3a eHIMUHYIO TOYKY HOBOH
cucTeMbi  KoopauHaT. 671. x—B8y4-3=0. Ykasauue [lpunare 3a
HOBbIE OCH KOODIHMHAT JAlRbIE CTOPONE TPEYroJibliMKa, a 3a eQHHHUIYIO
TOYKY — TOYKY fepeceyeHun ero Meguay. 672, 3x+4-8y—17=0, 6x—y —
— 17=0, Ox-L7y-F17=0. Yxazanue. [puisare Menuasal TPeyroab-
NHKa 33 HOBHE CCH KOODAMIAT, 3 JANHYIO BCPLIMHY —33 CRUHHYHYIO
Touky. 673. 1) x=2x" 42’42, y==4x’ +4y 42 —|7-1 2=x" -4y’ 4-3;

2) x =—x+y—z+4 Y= E—ye y+ -4 2 f=3x—2y -+

667. x'—

. 1
+o—10; 3 0=[4,~ 1 —lo>, e — {»1, i 3 a={L
1

1 1 R 1
— i —‘2}, 83——{——1, 9 2}. 674. 1) x=———2~x+§y—§,
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1 1 1 1 1 5
y'=~~-x+—4—y+— ‘*"4“, 2""—“;1"5— 1Y —'Z‘f‘ ;YO =
=(— 1/0 l)v el"_{_‘ 0, l}v 2_{'—“1 '_} 3} es {“ 11,_1 1}:
0=\~ 2’_4 4> ‘={ EX 4"4} “= {2'4’“T}’
1 1
e3={0, g T 675, x=—x'4-1, y=—y' L1, z=—z"+11.

676. 0=(0, 0, 0), A=(—1, 1, Iy, B=(l, —1, 1), C=(I, 1, —1).
3 1 1y (1 3 1
677. A=(0, 0, 0), B=<--— ~ __2-/,1)_(_-_ 3 _._>,

5 59 T3
C==(l,l,—l),A’=(\/-—%,-—-—;,—g-),B’:_(l,—l,1), D =(—1,1,1,
c'=<é, ;— %) 678, x=~{l—:+l/i—:?’ yzl/i_'?-_Jr%_T/%,

680. ;b 013%5 + Wraxg =Gy ¥ + Qpoxs -+ 013%s, Oy Xp + @gg¥g=

== Olgp Xy - Clggk - OloaXy, @ayXy - @gaXp | X3 == QgyX] | Qlgpx} -} UagXy, TAE/

O =0g;. 681, x'= x_;-l , y=—2x1y, 2= itgjig——szi.

682. x'=x, y'=y, z’=——%(2x+3y——62+6). 683. x=——ix’——_

2
_ _ .
—-l—/‘iy r—4, y*ﬁx — y’+2. 684. x=~—~\x’--~3~y’——3,y_—!
2 5 5
3 , 4 , 3 ’
=—% x’+—y—2. 685. (2, 3). 686.x=§ X — V42, y =
S
B8 3. 687, x= =X | 3 _.”3" —y 9
"“3"_5 Y+ Vo, . +10'y GORRL
688, =X B G At By 4G ogeg ML
VAELR VAiLB: - 15
2 2 2, 14 1, 2 , 1 ,. 8,
Y tgt Y=Y Y 7 2=§" 3y tge
690 x—-—_l_ x’_—l._ ’ __l_z’ y—-._l_x + y _J_Z’ z:_...
’ 2 Ve 27’ V2 2’
1 1
=1x'+—:2'
Ve V2
1 2V T
691, x=— — % ————y' L ——2' 2, =———x e
3% sy Tyt Y Ty
1 1
1, 2= — —%' ~ ) — ——2' 42 692, x = —x’ —
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2 ’ 12 2 ’ 2 ’ ] ’ . 2 ’ l ’ 2 ’
—‘3)’ +—3-'Z, y——3‘x_3y—'32r3—"3'x+3'y+32-
. l ’ 2 ’ 2 ’ 2 _— E AN l ’ 2 ’ 2
693. x=gx —4y' —52 +—3‘, y=—7gx T3V —7g? +“3‘,
Z—‘=—"\£ X’ ___2_ yl +_1_ 2! +£_ 694. x' = A1X+Bly+C12+D1
3 3 3 3 VA4 Bi+-CF
. =A2x—l- Byy -+ Coz--D, 2,=A3x-{— Byy-}-Cyz+ Dy
VAL By C; V A3 B3 +C3
,  x4-2y-4-5z-4-1 , 2x—y+4+2 , —x—2y-}2z43
695. x' = —— = - 2= -
V30 ’ 1 Z4: 3 Ve :
{ 606, w——X—y—ztl , 2—y—z4l , y—242

Vs Ve V2
697. x2-Ly2—2ax=0. 698. Uernipe okpyxnoctd x34-y2 4 2rx 4
L 2ry=0. 699 xyP— (i) X— (V1 Yo) yobKike b yrye=0.

AR fo, B3\ _3

700. 1) C-K 2,0, r=g3 2) C—-\O, 5 ) r=-5% 3) C=
=(=1,9, r=V5 4 C=<1, ———.23— , r=—‘;~. 701. x=a--rcost,
y==bdrsint. 702, 1) (x—a)-+(y—0)2<r¥ 2) (x—ap-(y—0)2>
>3 3) ri<<(x—aPd-(y—b <r; '

703. 1) MHoXCCTBO BCCX BHYTPEHIHX TOYCK [1OJAYKPYra, OrpPaHuucH-
HOTO OKDPYMXHOCTbIO (¥x—3)2-(¥y—3)2=8 u ee puaMeTPOM, JAEKAUIAM
jla NPAMON Y =X, COAEPKAUWNXCs B TOH MOJAYNJOCKOCTH, 06pa3oBaHHOl
npsiMolt ¥ =1x, B KoTOpOH Jexut Touka (5, 0); 2) mHoMKccTBO Beex TOYEK
6oJbllero U3 IBYX CCIMENTOB, Ha KOTOpbie NaHHASI NpHAMas pasGusaer
nannstii Kpyr. 704, (x—a)--(y—b)2=r2 (Aa+Bb-|-C)(Ax+ By

~f—C)>0.705.Ds+Eé—AF>o,C=< b E), VDI A EE— AL,

TATA)TTTIA

706, | x24+y2 x 0y 1 707. | x2y2 x Y
g4y a n | —0. ity m n|=0
G4Y: % oy | 3y X ve

1

B4y3 x3 ¥
708. x2 4+ v2--axy--byg+-c¢. 708. Ipa pemenus: (x— 1)2--(y—2)2 =
=1, (x—4)2}(y—5)2=25. 710. Ipe oxpyxkuocta: x%--(y—>5)%=25,
45\2 45\2
=+ {v=5) = (g)"
Tl |x2by?: 2% 2
g4y 20 2y

O = o =

=0.
B4y 2% 2 :
¢ —A -—B _
{Aa-Bb+C, | Aa4-BH4-C!
712, ) — —— < ¥, 2 ———_— H
) VA B r; 2 VA B r
l Aa--Bb4-C| .
3 LeroT i, .
VA1 B

11 1. C. Mognenos, A, C. [TapxoMenxo
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M3 (f—a) (x—a)+(Yo—W (y—b)=r* T4 A (x—a)
4+ B(y—0) r r VATEBE=0. 715, x24-y*—2xx— 2,91 r2=
716. G:xz—[ y“Jr 2axy-+2byy-c. T17. [lpsimasa (ag—-ay)x + (by—by) ¥
-}~ 02—01_0 720, (x--42-}(y+3)?=1. Y kazanue, llentp ucxoy
MOH OKDYMHOCTH JI@KHT na IICPeCCYeHHH JlaHHOH npmou ¢ pannxanb:»
HOH oOCbi0 JBYX jailiinX Opr)KHOCTCH 721, (x4 3)2- (y—}—7)——41 )
Yrazanuwue. Uellitp uckomoin OKPYUOCTH  SBJSICTCA PR KaN bABIME
UEHTPOM  TpeX patHLIX  oKpykuocteil. 722,  2aj05-1-2ybo=c; 4 €5t
723, x24-yi—x—3y—10=0. Ykasauue, Paccmmperb ypamxelme
MyuKa OKpYKHOCTeH

by -9t 4y —20-4p(x—7y+10)=

724. xpx-Fyoy=r: Yxazanue. Iycrs T = (xl,yl)I/ITz_(xz,y2 —_
TOYKH MPUKOCHOBEHHMS KacareablLlX K OKPYXKHOCTH, MPOBCACHHEIX M3
TOUKH (%5, Vo). YPaBuenusa Kacareawvhbly B Toukax T; = (x;, yy), i=1, 2,
TaKOBH: X;Xx- vly-—r2 S1um YPpaBHCHHEM Y{OBACTBOPSIOT KOOpARHATEL
Touky My, T. e. xx5+y; yo=r2 Orcioga clCAYeT, YTO TOYKH. KACAHHS
JieKAT Ha MpAMOR xox-E—y(,y:rﬂ. 725. (rxp ' Vo) X+ (ryo T pxg) ¥ =
=r{x+yd), e p=VxEF+yi—r% 726. r (V5 —1). 727. (puc. 30).%

y i

= ke

l‘z‘:ﬂ A
AT

(b) 7\

M, /

\§ =
"ﬂu p=20 ‘

\T;;. "\\"/ AW

pa—
.
Puc. 30.
I) Hm p> 2, wm p<0, C=(p, 0), r=Vp{p—2a). 2 x=a.
3) p—2x(‘;+y‘('l)' d10 3layenuc p MPH OrPAHHYEHHSX, HANOKEHHHX HA

TOUKY (X, Vo) B ycnomm WaH oTpHHaTennbo, uau Goawslie 2g. 4) Ecan
> 20, 0 0 (20, 0)= 2a(2a—~p)<0 0©0,00=2pa>0, a ecmm p<0,
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10 0 (20, 0) >0, 0 (0, 0) < 0. 5) o=02—h?=|O0M i2=}AM ;2; OTpe3kH
KAacCaTeJApHbIX, TPOBCACHHBIX M3 J060OH TOUKH panMKansbilofi oCH KO BCeM
okpyxuocTsiM Cp, pabibl Mex1y coGoii. MHaue: mo6asi OKpYKHOCTS,
npoxoismias yepes Touku O u A, nepecekaeT Bee okpyxioctd Cp opTo-
ronansio. 6) Ecan 2a < py << p,, To okpyxuocra €, u Cp, HE MMCIOT
it 0a1ofl ofmiell Toyku (MX ypaBlCHHS IIECOBMECTIIH); MPH 3TOM Touka A
JCKHT BHYTPH 0OeHX OKpY:KHOCTCH H pajHyc OKPYXKHOCTH Cp2 60J1bLIC

pa;IyCa OKpYKHOCTH Cpr Haa py << py << O paccyxaciusa aHaAOr AUHHL.
7) [an yoctpoenns okpyxHocth C, cTpoum Touky P=(p, 0) ¥ npopogum
u3 Touku P kacarenbuyio PT x no60H OKPYXHOCTH, NTPOXOISHIE yepes
Touku O 1 A. Okpyxuocts C, HMCeT ueHTpoM Touky P u papuyc PT

p
] —2a
HOE YCIOBHE TOro, 4T0 TOUKH D = (x;, 0) u F = (x,, 0) rapmMoHnyecKH coups-
*enpl oTHocHTeabHO Touek O == (0, 0) u A == (2a, 0), uMecT BHn g (X; - Xp) =
== X1X. AGcusccsl X, ¥ x; Todek D u F nepeceuenus okpymuoctn C
¢ ocbio Ox onpegensicres U3 ypashenusa x2—2px+-2pa=0. 10) B xoH-
ICHTPHYECKHE OKPYKHOCTH ¢ ueHTtpoM A 4 B JHaMCTPbl 3THX OKPyX-
nocrelt. 728, 2) (A (ay-+b1), Ay (aa4-02)). 4) 2 (a3—ay) £+2 (b — b)) y +

b @bt —ay—bibri=0 729, 324-5y2=32.730. x4 4 vt =

= a2, 781, x—-4y2-1-15==0, 733. Y kasauuc. Bmectn lonspube
KOODIHMHATHI, HPHHMMA% 32 NMOJMIOC NUCHTP 2JAUICA, 2 33 HONKPHYIO OCh —

och snamuca. 734, 4p V3. 735. Okpyxiocts (x—35)2-(y— 3)2=25.
(x—52  (y—3p : 5
736. =1.737. 1) (y—b)2=2p (x—a); 2) (y—b)?

(T —Touka kacauus). 8) k= 9) .Heo6x01m1oe H 10CTATOY-

l

25 9
=—2p(x—a) 3 (r—aP=2(y—0b); 4) (x—a=—2p(y—0)
738, xy—x+-1-=0. 789, IIsa pewenua: xy—1, xy—2%x-|1=0.
- LT ey - 2 — 92
70, |AB|=|4C|=2q, |BC|=2ak3. 741 5 4 QZH_
(x—42 ¥ ‘ "
742. T—}—-m:l. +Yxkazaunc YpapHenue NCKOMoH JHHHH

MoXKeT CbITb MpejcTaBneHo B Buze y2=2px+ gx2. T44..PapHoCTOpOHNSS
ranepbona x2—y2=a?—b? npu a4 b; Napa NpamMbix y=:+ x n0pa a=>.
745. Y xaszsauue. [Ipuaare 3a ocH KOOPAHIIAT ACHMHTOTH rumepGonb.
746. p. 747. Yk asaune, [IpunarTe ocu mapaGos 3a oCl KOOpJMHAT.

749, 2x2—8x -3y —10=0, Zjo%—;ﬁ;&&&—_iﬁ:zl). 751, 5x2 -
|- 6xy -5yt —6x— 10y —3#=0-"YKaszaunue [lpuuars ocu smnunca
32 OCH HOBOH 1[psMOyrosabHoifl cHcTeMbl KoopjaunaT. 752, x4
~+- 2¢y4-y24-Bx—y=0. 753. 4xy4-3y24+4y—11=0. 754, 3xy—2x —
— 2y =0. 755. OKpYXHOCTb | DABHOCTOPOHHSsS rHmepGona, omMUCaHHHE
OKONO HPAMOYrOAbHHKA, CCJAH CTOPONLI 1IPAMOYrOAbIMKA He. paBHbI
Mexny cobo#h. Y kaszanuc [IpuHATE 32 OCH KoOpAHHAT [pSMbIE,
cocuHSAOLINe CCPeHILI NPOTHBONOJOMKHBLIX CTOPOH NPSMOYrONBHHKA.
756. OkpyxiiocTs. 757. PaBHocroponnsis runcpGosa, ApoXxonsilas yepes
Toykd P ® Q C uenTpoM B ’cepenuie orpeska PQ, ogHa M3 aCHMATOT
kotopoli mapaanedbiia iupsaMofi d. 759. 1) Fy=(0, —4), dy: y=—75;.
- i
Fy=(0, 4), dyy=5; 2) Fr=(0, —6), dpy=— 55 [=0 0)

1
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)

© 2 1
dz:y:_—3: 3) F=(O, -3>, d:y=-é. 760, F = ( l) y—l-T-:

761, F-—~<0, -4la>, d:y—=-—- 21171. 762. le(a a), dy: x4y —a =0;
(e, — . =0 2
Fae=(—a, —a), dy x+y-+a=0; 763, 196 + 147 T4 =1

764. 16—!—)—’-_1 Bropoit doxyc (—2, 0), BTOpas nHpekTpuca x=—8. _
765. 3x~ —y2—36x4-96=0. Bropoi cpox(yc (10, 0), Bropas aupckTpuca

x=7. 766. y +8x—32 0. 767. I) S 2) 22', 3) 2p. 768. — &2,
rae e——aKcueHTpncmeT JUHEH. 769. V2. 771. e:é—, 772, e=l/52"—hl. %
1 1 2y 2y

778, e=1— . . 7714 ¢'=--. 775, — —=-=1. 776, = 4 "— =1,
V3 e -9 3 T 4g? +2a‘~’ s

Il ’
777, y2=— 2p' (x—”;”). 778, y=— Z x2+—§—. 779. Da 2 b.
: \

P LA T S U . .

781. [IBa peourenus: 50~ 5 = 1 2()“80‘1 782, Jipa peuwenus:
(€ 2 S AT C 2ol Vi L (x—=3 _y* _ ;
i To=b 3 — 5= 1. 783. 30 —5—_—1. 784. [lBa "

perteuns: i_%i).:—;x‘.'sizl; (x-—4)~+ l; : 785, Jla pewenus:

(x-+1)2—(y— 1)2=2; ‘(y-}‘l)f— x~—1)~—2 786. [IBa pewenus:
=D y-+D=y; (x— l)(y—l)_—-w;. 787. 3x2-f 2y 3y?—dx— &

—4y=—=0. 788. 8xy—4x—4y-3=0. 789, IlosopHHa XopAs KpPHBOH,
npoxonsiuell uepes ce (oxyc 4 nepnenpukyagprofl K Qokadbliofl ocH.
Ykasanue. [lpuuas 3a nauaso KoOpEHilaT BeplIHNy KpuBoH, a 3d
ocs abcuncc—ee GoKanbluyild OCh, MPCACTaBWTL YpaBHEIHe KpPHBOL
B BHAC Y?==2px--q+% T90. [lapaboaa. 791. Ilse napabonbl ¢ obuum
thokycoM B LEHTPC NaiHoll OKPYKHOCTH H JUPEKTPHCAMY, 11apaebHhIMHU
aainofi npavofi. B ciyuae pHeinuero kacanus MOCTOSHJOH M MepeMeIHIoHn
OKPYIKHOCTH Hapamerp napaboabt papen a--r. B c#uae BuyTpennero
Kacauus UApaMeTP DaBCH Q- -7, IJC r— PAAHYC OKPYXKIIOCTH, Q— pac-
cTosiHUEe OT e¢ ueuTpa fo Aaunoii upsMoill. ¥ K a3auue. Halitw nupek-
(x —2)> 1 ) 0

5 - g = #  Bce TOUKH ocH  Ox.

Ykasanue BocroaszoBatecs (poKabibIM CBOHCTBOM JHHHH BTOPOrO

R e st il B L

TpHCY KpuBoil. 792, Saaulc

nopsiaka. 793. Dxaunc ;5—] )s'; == 1. 794. Ok pyX10CTH ¢ UeNTpavy B GOKY-

cax runep6odsl, 795. OTK puITh{ OTPE30K KacdTe/biofl B BCpIUHAE PacCMaTpH-
BaeMoii BCTBH rHitepOO/Il, 3aKIIOUCHHBIH MeAdY ee acuMIIToTamH, 796. 4x% -

+-Bxy—4y2— 965+ 18y —39—=0.797. 25 798. Vi1 .
Y= v PreT8eosg 16T 9 =
799. p::r;—zl—-—- 800. y2=12x. 801. 3. ¥ xasanne. BocronbsosaTscs .

cos
NO/SpHBIM ypasliennem napa6o.st, 802. 11apa6oia, Noayyaiouiasics 13 Aaiiol
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-

napaboJibl NePeHOCOM Ha BeKTOP, HAyUInil N3 BepILMHbI JaHHOH r1apaGoasl B ee
(oKyC. ¥ X a3 a nue. Bocnoib30BaThes NOASPHLIM ypaBHelineM napaGonsl.
803. ¥ k a3 a1 ue Bocnoan3osatbCs ypaBHCHUCM JHHHU BTOPOTO NCPANKA
B NIOIAPHBIX KOOPLHHATAX, MPHHAMAS 32 1OTIOC (oxyc aunuH. 804. Bersp

1uncp60ﬂblcnapavleTpoup--, AB| n skcuenTpucutetom =2, QoK ansHoi
ochio KOTOpoil siBAsietcd MpsMas AB, a GokycoM, JCKam4v BHYTPH 3TOH
peted, Touka A. Yxaszanue. Breety MO/ PIbIE KOOPAKIATE H BOCHOAB30-
BaTLCS NOSPHBIM yPaBHeIIHeM JIHHUH BTOporo nopsinka. 805, 1) daanne; Gonb-
uias floJlyock pasna4, vasas noyocs pasua 3, uentp (3, —2), nanpasasiownii
BeKTOp Goabioii ocu {1, 0}; 2) runep6o.ta; feficTBUTeNblas TOJAYOCh paBHa 1,
MIIHMAs 110AYOCh paBHd 2, uentp (2, —3), nanpabAsoKUii BEKTOp L(Cl/lCT-
puteabtioli ocu {1, 0f; 3) napabosa; mapamerp pascH 2, BepuunHa

M'
(g 13, Hanpammoumu BEKTOp ocH B CTOPONY BOTHYTOCTH {1, 0};
4y sandvc; " Goutbinas no/lyocs pasHa 5, Manas l'IOJIyOCb paBnd '3, ucHTp
(2, 3), wanpasasiomull Bektop Goawioft acu {0, 1}; 5) rmlepé'ma
ACHCTBATEAbHAS [OAYOCh pasna 4, MHEMAg TOJAYOCh deHd 2, nestp
(2, 3), HanpaBnasiomuli BekTop Jeficrpureabuoil ocu {0, 1}; 6) ndpa6ona

11apaMeTp pasen BepLIHAa (-—2, nanpapasiolinii  BeKTop OCH

3)
3’ 2)
B ;:T')pouy BOrlyTOCTH {0 — 1}; 7) nepecekaouinecs upsiMsie 3x -2y

-10=0, 3x—2y+2-= 0;8) JIdpa‘*HTEJIbelC npssble x-=2, x=:-3;

9) napaGosa C napamerpoM: p— sepuinna (0, §), naipaBagomul Bex-

%’

Top ocH B cTopony sornyToctd -{0, —1}; 10) ruiepgona, aefictButennnas

1OJyOoCh pablia o, MHuMas nodyoch papia b, uesTp (a, b), nanpasag-

joumit BexTop fefictouTeAphoft ocu {1, 0}; 11) saaune; noayocw al 2,

bV 2; ueutp (—a, —0), ocy napaaIeabybl ocsiM koopauuat. 806. [Mpu
v 2 }’; i 1

— o< A << — | —runep6o.a (x~ A)2 +7»<y—-h) = h , JechcTBu-

TejbHas oCb KoTopolt napaiedbsa och Ox; upu A==— 1 —jBC HCpece-

Kaiouecs npsype x— y==0, x—,—y—l—2 =0; npu — 1< A< 0—runep-
l ) ;\“3 .

6osia (x—A)24-A (y — /‘ = + , AeHCTBUTE LA OCh KOTOPOH Mapad-

nesiblia  OCH Oy, npy A==0—1 upaéona xi=2y; npu A>0—saaunc
2
(x—?»)ﬂ-)-?»(y———;\--) M ;tl (npit A==1—o0RpyxHOCTL (x—1)2+

4 (y—1E=9). 807. 1) dammc S V- =1, 0'=@ 3), € =

2

2 1 o l 2 : X y'z
=) - ~ b, es=J - - ne. 31); 2y runep6 ——ty =
s =ab %={vs 5) (ome- 30 2) ranepdona %~
—1, 0'=(1, 1), e:{i _3_7}, e — { V213 17%3} (puc. 32);

3) napaboaa y’2=—~-x’, 0= (3, 2 e’ = e e; =
) nap 7 3, 2, l{l,,s V5}

1
=! -, —- (puc. 33); 4) uepecckatomuecs: npameie x-—3y— 1==0
{V 5V 5} P .
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x—4y -2=0; 5) napaaneapnsie npsmoie 2x—3y-L1=0, 2x—3y —2 =

—0, AR RV R S A WPy I S
=0; 6) sanunc 2+ 1__1,0 ( 5 5), el_{Vs_, _VS.},

Z=!

Puc. 3l. Pue. 32.

e§={——_~--,2--:, —} }; 7) runep6oaa fM_X——,_-l, 0'=2, —1), e =
V5 Vs Sxai sl W
3 1 3 1
=) el= . 8) mapabona 4V2x
{V 72T M { V1o’ 1/10 ) mapace .wya,._u_-. :

l 1
0==(2, V), e]=d =, \ e = 9) ne ecexazom.uecsx 1ps-
()‘{V2V2}'{V2V}’p .
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apie 2x-E3y —5=0, x—4y 4-2=0; 10) napa.,mcnbnue npaMbie 2x—y -

v 7 1
Sl = —_yp—4 = - -l = f= | mm . =
o 1=0, 2x—y—4=0; 1) snaunc 35 | .35 1, 0 (6’ 3>, e =
6 36
2 12 oyt
=4 ~1, er={-- -- U 12y runepbona - —7 =1, 0’ =
Vs e = lvs ap 12 esons =
8 5
2 :
=(0,1), ¢/ ={—=, —', &= — 13) na a60J1a *=10x';
()AI{V13V13}2{V1‘3V})p d

w?’

4 E
07 == (—1, 2), e;:{s—, -—%} e,—_-{—-s-, -g-}; 14) nepecekawminecs

npsivpie x4+y—2=0, 3x—2y4-1=0; 15) napamem)nue npsmMbic 2x —

—3y—2=0,"2x—3y—8=0; 16) sanumnc % +_~-_1 0=, 1),
1 1 1 1 1 } x
e =3z, —-=8 gr—d - 17) runepbosa - T —l, 0 =
' {1/2 V2}’ eyt 1) TP
3

D e {VQH ] e;={ Vi V“”}

1 1
yo=---x, 0=(2, 3, e =l—-- e, = =4
Y=y RN s Tk
19) nepeegiaiotiiicest npsamvic 2x 45y 4. 1 =0, 2x 4-3y —5=0; 20) napas-
JcipHble npsaMbie 2x4-y--3=0, 2x4-y45=0. 808. Hpu — 0 <
<o <<~—1—ruanepboaa (l—a)x2--(14a)y’?=1, pefictBuTeabiias
och  Kotopodt uMmeeT yriopoil kosdpuuHent, pashnifi —1; npu o=
== —1— pBe napajjacapHeie mpaveie x—y + 1=0; npy —! <o << 1—
sanune (1 —a) x* 4-(14-0) =1, Gosbliasg och KOTOPOro MMeCT yrao-
Boit  xoapuuuent, pasueii —1 (npu o =0—oKpyx1ocTe x%-}y2=1),
npit o=1-—nBe napadjeabiiie npsiveic x-~y 3= 1=0; npu o0 > 1 —
runcpéosa (1 —a) x’2+(1+oc)y’2=1, JelicTBUTCABIIAA OCh  KOTOpO#
uveer yraoBoll kosddunuent, paBubtfi 1. 809, 1) Iy=(—2, l),gdlz

x—3y—4=0 F;=(0, —5), dyy x—3y—6=0; 2)

18) napaGosa

% T

IQJ/'\

dx—2y—3=0. 811. I; =0, [3==0; x‘z—y2=|13x!123;_ 2. 812. 1,/,<0.

813. I, =0, [3=0. 815, I, >0, [1/3<<0, s=m| /4] 1 - 2. 816. [1F (xp, Yo)<<
< 0. 8I7. I,F (xp ¥o) < 0. 818. [5=41,, [;/3<0.819. Yxasanne.
[pu nokasaTenbcTBe HCOGXOJMMOCTH YCAOBHS BOCIOL30BATECS pesye-
TatoM Npepsinyureii sagauu. 820. 6x~——4xy+2yl»r-12x——99 0.

g3, | Su Gl G Gl g gos poeogy "" 825 Vxa-
g1 Qgg- G| Gy Gaa
ay a2 a al Qg b

3ange. npliHHTb 3a OcH Koopnaunar puaroiiadH po'w6a # BLIPA3UThH
uepe3 WIBAPMAHTLI DACCTOLINS OT Hayada KoOpaHHAT 1o ctopon povba.
828, 3x--4yp-—24=0, 3xr—28y—120=0. 829, x=1, 5x—2y+4+3=0.
830. x — 3y +9==0, 9x -3y L 1=0. 831. y2—dx. 832, 2. 833. x-+y *
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+ 5= 0. 834. \k|>— 835. y_kx—,—Zk 836. x4y -+ 2-—-—0 837. y* =.
=—Fx 838 x3xu 4y 15—0. 839. yor--xoy—2C. 840. .
41, YKazanwue. l'Ipmme 3a ocH Koop,mHaT ACHMIITOTHL rﬂnepﬁonbx.

2
842. s=ab. 843. ’%—3;-_1 844. —-—y2 1. 845. 1)07&--—1’—0<1

2) npu BHITIONHEHHH OJHOTO M3 ABYX YCJOBH: 2’) . y"-_O Xg¥o 7= 0;

2
2" ag '&——1 3) NpH BIMOJHEHHH OfHOrO H3 yCiOBHI: 3') = ~{—;‘>1;
" ey — x ¥ 1 x\y
3) m=yo=0. 846. % T 0 a4z, (1+~2’> '+<1“a3'>7}‘“
2

-~ 7;‘9=0. 848. 1) a2A2 }—J’B2—C2 2) a2A? —b2B2=C2; 3) pB2=24C;

4) 4ABk=C2. 849. 7+ g = . 850. a?A2-L-p2B2 > C?, a?A%+-D2B% =

— (2, a?A*-}pEB2<<C2 85l. x+y 1 3=0. 852. x + 2y--4=0.

853. 1) OxpyKHOCTb X2+ y2=a2 1 b%; 2) NpH @ > hb—OKPYKHOCTb X2~ y2=

= @?—}2, 3a HCKJIOYCHHEM YeThIPeX TOYeK ee lepeceyeHHs] C acHMIITO-

TavM runepboJibl; MpH @=»h— NYCTOC MIOKECTBO; NMpPH a < b — mnumasd
p

RISIETERE 100 T

R TR

el

v e i oF BT

OKPYXHOCTb; 3) npaAMag x— — o — MPEKTPHCa N1apaGoik. 854. k2 y2=

= g2 b2 855. Toukn ocell cuMmeTpuu, Jexaillie BHe KpHBoil. 857. x -
-+ y - 3:==0. 858, 4x2 — 12xy 1+ 9y2 — 24x — 36y -- 36 =0. 859. x* — 4xy—
—6x+9=0. 860. 2x2— xy—x-}-y-+5=0. )
861. |ay; a3 a
Ay G az B
o a a C
A B C ©0
862. OxpyXHOCTL H runepbota, KacamoliHecs GOKOBHX CTOPOH Tpe-
yrodblilHKa B Kouuax' ero ocuosauusl, 866. Ecau kpupas— wiaune, to
OKDYKHOCTb € UCHTPOM B JIPYroM ero (oKyce M pajuycoM, paBublM
Gonbillofl  OCH  31JM1CA; eCanm  KpuBasi —runcp0oa, TO OKPYXNOCThb
C UeNTpOM B JIPyroMm q)oxyce H pPagdycoM, paBHbIM JACHCTBHTEJbNOH
oCHM; ec/AH KpHBasi--~iiapaboJa, TO ec JHpeKTpuca. Y KaszalHe.
[lyets Fy u Fy—oxyc saaunca, My-—rtouka sdaunca, a I} —rTouka,
cuMmMerTpHutas  Gokycy /[y OTIOCHTedbHO —KacaTedbliod K 3JJHICY
touke M,. Toraa TouxkH Fj, M, n F; nexar na ojHod npamoit. 867. Ecan
KpuBas — 3J/HNC, TO OKPYXHOCThL, NocTpoeiinasg Ha ero 60Jbuloii ocH
KaK Ha JMaMmeTpe; eciH Kpupasg —runep6osa, TO OKPYKHOCTH, HOCTPO-
elHas Ha ce JCHCTBUTC/BNON OCH Kax Na jMaMeTpe; CCAH KpuBag — Ma-
pa6osa, To KacaTeqbhad B ee BepuiMue. 870. Uersipe ToukH:

— S
<+ ala )

=0.

o, ke, 8=a—b.

J a-rb Va+4o/
Yxazauue. Boclodn30BathCsi napaMeTpHUeCKHMH ypaBHenusmu 3J-
aunca. 871. Mycts P, u Py—npockunn Qokyca F Ha Kacartejblivie #
M !, K napaGose B Toukax M; m My, Touxu Py u P, jexar na xaca-
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TeABHOH K MapaGosne B ee BepuiMHe; Tak kak L FP M= £ FPzMz—g—,
10 TOUKH F, Py, P,, M nexar na opuoil okpyxnoctd (c quaMerpom FM).
3nauut, £ P{PoF = £ PMF (kax yrael, ofikpaiowwecss na oaHy H Ty,
Ke ayry). OGosnauas wepes oo M [ ocTpbie yriel, 00pa30BaHHbE Kaca-
TeALHBIME K napatose » toukax M; u M, c ce ockio A (a0 << B), nMeeM
£ MyFA=2B, £ MyFA=20, nostomy £ M{FMy==2B—2¢, a u3 tpe-
yrodapinka MM, nmeen £ MM F == n -, caegopatesibno, L M FMy=
-: f—oa. 872. 1) Oxpyxnocts C, mocrpoeHnast na 6ojinulell OCH 3jJMICa
Kak Ha jgHaMeTpe; 2) MHOXKCCTBO BHYTPCHHHX TOYeK oOkpyxnocta C;
3) MHOXCCTBO TOUCK, BHCLINWX O OTHOLICHWIO K OKpyxHoctw C,
873. 1) Oxpyxuocts C, NCCTpoeHHAst Ha JeHCTRUTEABNON OCH rHMep6o.Ibt
KaK Ha JUaMeTpe; 2) MIOXKeCTBO TOYEK, BHCIUHHX [10 OTHOWEHHIO K OK-
pyxnocTd € 3) MHOXKECTBO BHYTPEHHUX Touek okpyxuoctu C. 874, 1) Ka-
cavedblas x napaboge B ee BepilHIie; 2) OTKPLITan 1101y IWIOCKOCTL, Olipese-
J1s1eMast KacaTenbHoll B BEpIHHe 11apalobl, B KOTOPOH Pacnoamkesa napabo-
ca; 3) OTKPBITast 1I0JAYUIOCKOCTb, OTMpeleneMas KacaTe/biofi B BepmiuHe
uapabofibl, HC cojiepkalas Touek iapaboaw. 875. 1) 3x -4yt 14=0,
4 2

1 b
¥ y—3=0; 2) x=3, Y=g X L BT6. 1) kb= — ) 2) k=5

1
3) ky-l-ky=0. 877. Y=L 878. y= 12 X, y:-g x. 879, 32x-1-25y —

— 89=0. 880. x==2, x{4y— 14=0. 881. OOwui anavetrp; 3x+y —
—7=0; yraopbic Ko2ddHUHCHTH XOpJ, NEPBOH U BIOPOH KPHBOMH, CO-
NPSKEHIBIX ITOMY m#taMetpy: ky=1, ky==—6. 882. y=3x, y=72x.
883, x—2y—1=0, x42y4-7=0, x~—2y+1==0. 884. Iduamerps,
COEAUHAIOWMUC TOYKH Kacailusd IPOTHBOTIONONKHBX CTOPOH ONHCAHHOrO
napadnienorpamMma, OyAyT CONPSDKEHUBLIMH JUAaMeTpaMH TONBKO B TOM CJy+
yae, KOPja KpHBas sBAdeTcd 3JJIMICOM H NO KpaliHeli mMepe ofHa H3
TOYEK KacallHg gBAseTcd cepeluHo#l CToponb NapaddaenorpavMMa (B 3ToM
clyyae TOYKH KaCaHHs BCEX CTOpOH TapasiiesiorpaMma siBASIOTCS HX Ce-
peanHamu). [uaroHaiu napaijieiorpamma, BIHCAIIHOrO B 3/MMIC, GYyAyT
CONPSIKCHUBIME JUAMETPAMU, KOTAZ OTHOWECHHE CTOPOH HAPAJJICAOrpiIMMa
K l1apajjie/ibHbIM HM HaMeTpaM ORHO H To ke JJsl o6eHX CTopoH; RHa-
roHaly MapadJielorpaMMma, «BIHCAHHOrO B runepGoays, OYAyT conpsi-
KCHIBIME  AHaMeTPaMM, €cJl¥  OTHOUleHHe CTOPOHB MapaJieiorpaMma
K MapadJiebloMy et AHaMeTpy, Hepecekamouiemy rHiep6o.dy, paBHO OT-
HOWCHHIO JIPyrofi cTopoubt MapadieliorpaMMa XK MapaifeftbuoMy ed fua-
MeTpy, lepeceKaoleMy conpsKehnylo runepbody. ¥ k azaun ne. Touxa
TIePeCEUCHU ST NPSIMbIX, COCAMHSIIOMINX CCPCAHHEI PO THBONOJOKHLIX CTOPOH
hapaaeiorpaMmMa, coBrafaeT ¢ TOYKoH mnepeccyeHus €ro jpuaroualei.
889. Yxaszanue. [lpunat, 3a vavado KoopauHaT LUCHTD JIMIHM, a 3&
Ga3uc — BEKTOpLI, HAYWHE U3 LEeHTPa B TOYKH KACAHWs NepeceKalomuxcs

_a b
CTOpoH mapansenorpamma, 890. xy= It Y Y=k - Yxazanuc.

[Myctb x=acost, y=0b sin{—mnapamMeTpHuecKue ypaBneHHs 3JIIUMNCa.
Torpa ecim {;— 3HaueHde TapameTpa, COOTBCTCTBYoWee Touke (Xy, ¥i)s
7
TO fo=-1; L 5 —3ilauenua Mapamerpa, COOTBCTCTBYIoULHE KonLIaM collpd-
/ 1

7
KEHHOro puaverpa. 891. 32\2’ ,2.>’ C=(2, 0), D=(3, —2—>.
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892. 4x2 - 8xy--13y2-24x—42y 1 9=0. Yxkazaunuec. FHauucatn
YP4BHEHHE 3JJIHNCa B CHCTCME KOOpAHNAT ¢ HavaioMm B Touke C u Gasuc-

neiMi BekTopamu CA u CB. 894, x2—dxy-4y? —4x — 4y =0. 895. x-+
A+ 2xy 432 Lb5x—~y=0. 896. 9x~~—24xym]—16y2 60x— 16y + 256 =

Yrkasauue. [lpaMas, npoxoadiuas ueped TouKy A Ildpa.}'l.}'leJlbI{aﬂ
npamoit BC, aBaseTcs KacaToabnoil K HCKOMOH napabose. 897. x2—2xy
--5y2— 4r—4y—}-4 0. 898, x—2xy -2y — 2L 1=0. 899. x4 2xy +
-} 292 —14x — 20y 4-48=0. 900. Ilpsvas, napasnensias gpyroil acuman-
TOTC THNepGOJbI, MPOXOAAULAS Hepe3 CepeiHHy OTPe3Ka, 3aKJIOHeNHHOro
MeXpny ZHZaHHOH TOUKOH M 1CHTPOM THMNCpGOJbI, TIPHYCM W3 3TOH npaMoi
Haj0 HCK/IOYHTb TOUKM OTPE3KA, ORHH KOIilel{ KOTOPOro JICKHT Ma acHMII-
TOTe, a papYyrofi sBJsieTcAd TOYKOH KaCaHHst KacaTeslbHOH K runlepGode,
NpoBeAciinoll 3 ZanHo# ToukH. ¥ K a3anue. [lpuHaTh 3a OcH KOOpAHHAT
acHMIITOTHI runepbonsl W BLGpath Oasuc Tak, 4To6LI B 37T0il cHCTeMe

KOOpyHIaT runepBosa nMesa ypabHeHue xy==1, a gauuag TO‘lKa—KOOp-
1
AMHaTh 0,1. 901. k’:g 902. y==1 5 x. 903, x2Ly2==1. 904, 47—

—y2=1. 905. y2==x. 906. xy=1. 909. ~V—l;.l910. Yxkaszanue. Ipn-

19T 32 ochb abcuuge gHametp M M,, a 3a ocb opaMnar gHaMeTp, napad-
JCJLNBIA KacaTelniibiM B Toukax My v M, 911. Y ka3 anue. [puusts
3a och abcuMce AMAMETp, UPoXoAdwnsH ueped Touky M, a 3a och OpaH-
HAT— JIHAMETp, Mapanenbibil  KacaTeqabnoffi K JuHHu B Touke M.
912, Danunc wau runepfoma. 913. Tlpamas OC (3a ucKmouenuem
touek O n C), siBasioliasicd Auaronadbio napasgenorpauva AOBC, cto-
POHBl KOTOPOrO HMeIOT JaHlLIE acHMIITOTHYeCKHE HnanpablcHusd, ¥ K a-
3aHHe. anHﬂTb 33 Haualo KoopgunaT Touky O, a 3a 6asuc —
sektopet OA u OB. 914. Muoxecrso UEHTPOB COCTOHT H3 BIYTPCHIHX
TOYEK TPEYrodbLluKa, CTOPOHAMH KOTOPOro ABJAITCS CpPCJHHE JHMHU
AAIIOro TPCYROJABHHMKA, @ TakXe H3 BHYTPEIHHX TOYEK YIJOB, BEpTH-
KaJbliblX K YIVIaM Tpeyrofbiuka, 0o0pas’oBallHOrO CPCAHHMH JIHHHSMH,
Ykasanne IlpuHATD 33 HATad0 KOOPAMHAT ORHY H3 BEpUiMI Tpe-
YrONbHHKA, a 3a 6a3uciblc BEKTOPLI— CTOPOHH!, BHIXOASMINHC H3 3Toll

BepuiHHEL. 915, d=2} 2a® 122, k=:t—%. 916. arcig :;3, rRe ¢ ==
=V @=p% 919. Ykasanue. Baste ypaBHenus 3JJHNca B mapa-

Merpaueckofi dopme: x-=acosf, y=bsint. 924. Y Kasanue. Bee-
M0JIb30BATbCS] HAPAMETPHYECKHMH YPABHENHAMH COTjjIKEHHBIX THNlepGoJ

et (1), b (1= 2} = (i) et (1)),

— bu—ta . 927, 1) g2y tguyi=r% 2) x4
(4T bya

L T ) a1z
2rycos@yi=r2 928 1) M="L_C"2. 9) g —g,= .
+ 2xy +y B B g ) au=ap=_"~

925,

929, 1y fm__ %2 %z
Bu fi &

HYUCIO



036 1 OTBETBHI U YKA3AHUY 331

uMceT 3HaK, TIPCTHBONOJOXHBIA 3HaKy Kosbbumuenta ay (MIH ),
2) KOOppMHATHl HENTPa 1axoasTes M3 CHCTCML! YpaBHeHHI

apx—+apy+a;=0, }
Gp1X -0y 0y ==0;
930. a=2cos +. b=

guh .
paiuyc r—nl/ 00 ric 8= 2,

— 2sin - ky=1, ‘ky=—1. 934. 1) Oxpy®uocts ¢ uentpomM (—7, 3)

iy i
oy Oy

2 r
2 2
55 2 YV weimp 0= ] i
H pa')mycoM 0; 2) aasnnc —§~+ T =1 nentp =g 4 ) YTJI0BOH
2 x,2 y,z
Kospuuuent Goapuieli  ocH k=—~7-; 3) rHuepbona T 13-:1;

wentp O'=(—1, 2), yrionoii xoappuuvent neficTBHTeAbHOM ocH k=2;
- 2 ,2
x .
4) runepGona 5 ——yT-_—. 1, menTp connanaeT ¢ HayaloM KOOpAMHAT, YIJO-
“ 2 o
Boil KoahpHuuenT peficTBHTeIbHON ocH k=1; 5) napabona y' =x’ V3,
l =4

B(‘pmnlla — F’ 195/ , Ha“paBﬂﬂ}O{LU/lﬁ BCKTOP OCH B CTOpOHy BOl‘lly-
a Qa0 1 1
toctn {2, 1}. 935. 1) a;; >0, | " a;; 0; 2) a—l/}» b= W’

rae Ay — Menblinil, a Ap— GOJbUIMA KOpEHb X4paKTEPHCTHUECKOTO YpaB-
HeHUS

an—Mu G—Mp '20.
Uy —Agn1 Qe — g 7

by == ap— Mgy fy == — a1 —hogyy
' ayp— Mgz’ 1o Aeyo

936 1) a” Zu <0; 2 a—‘/x b=i——li— rae Ay — NONOKHTEN b-
22 1 el

1l KOpeHb, a Ag— OTpUUATENLNLIH KOPEeHb XapaKTepHCTHYECKOro ypas-
HEHHSI
Jaun—Agin ae—2Agis =0:
- T
g1~ Aga1 Qoo — A

b —_ an—Mgy o e an—Aogu |
t ap—hgr’ a5 —Aofdya
3) an fr2 11 G —=0;
Qg Ha2 & G

gu L2
| &o1 Haa |
ay, Uy
Qzp  Opa
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Ve /agss ags \ ;
937. 1) p=g-=3, 0= 2k — 1= . 2) p=gsine, 0'=
CHe 25, gu /)’
= (L cosr, — COS @ 938. Ecmn © < -~ TO a=l/§ms—(f)-
2 4 q / * 2 9
b=} Zsin %)—, ky=1, ky=—=—1; ccnn (o>_~g~—, 10 a= ) 2 sin —520—,
b=} 2 cos (;-, By== -1, ky==1. 939, a=4p==)/sin @— pasuocro-

pounga runep6ota; ecaH o << ;—, T0 [k =clg <~Z 4 2), ky=

/a7 o a
__tg\4 +-~),/ Ce 0> o, TO

1+ 9 I )
foy - 1g\4 } kz._dg<4+2>.

apxX-+apy gu*+Eny|
QX+ A0y gnX—+ Lo

941. ) (6, —2,3), r=7; 2) (—4,0,0), r=4 3 (1, ——2 3),
r==6; 4) (0, 0, 3), r—4. 942, au—np-amz;é , alz_a23~aql—0
Ykasanne [lpu pokasateascrse HeoGXOAWMOCTH YCJIOBHSI 3aMETHUTb,
UTO ceuCHHS chepbl KOOPJMHATULIMH TIOCKOCTAMH GYRYT OKPVIKHOCTAMA
(Zlﬁ‘i/ilLEBHTgﬂbeIMl/l, UyJCREIMH MJH  MUOMMBbiMz). 943. 1) B2-FC2 - D2 —
- z > s

( B c D VB2 -CE - Dr—AF

940.

A T A TA ) T A )

2) B2-C24-D: . AE=0; 3) B2--C2-}-D2— AE < 0.
944. 1) Bocemb ciep: xz—}—yz—} 223 2rx 1 2ry 3, 2rz—l-2;-—0

2) Bocemb odep: x24-yidz2 o ) Zrxa V oryn V2rz- _=0

945. 1lenTp (1??, ——1;, g paguyc paseH 3.
946. 1) (A*-4B* 4 C)RE—D* >0,

AD BD ___CD
(—A‘l—l,—B‘M,«CE’ TATFBECr T AT BRiICE)
p_V(AZ—;-B'l-#C'L)R'l—D—.

VAR
2 2
2) (A2 B2 () R?2—D?==0; Touka KacCanHi <—14§ , —~§DB-—,
2
-%?— 23 (A4BLCYR D < 0. 947, (xp—a) (x— %) +

+ (Yo—b) (¥ ~Yo)+ (2y—¢) (z—20) =0 nan (—a) ( x"—a)‘f'(yo—“b) X
K(Y—~bY - (2g—C)(z—¢) = R2 948, 2x—y L2+ 14=0. 949. A (x—a)4-
tEW— b)+C(z~c) 1. R VAL BELCE=0. 950. 8xfdy+4z—

00=0, 2x—2y-+-2—28=0. Ykaszaune. Paccmorpers myuox
nnocxomeu, OChI0 KOTODOro #ABJAeTCA JauHas npsaMad. 951. Isa peme-
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Hus x—}—2y—}-2z——9 0, y—2=0. 952. [Isa pewennsa: x4 y2--
(24 DR 12, x2—l-y2—}—(z 4-4)2=27. 953. (AxO—LBvO—}—Czo—}—D) X
% (2 y2—}—z=—}—2ax -~ 2by + 2z -1 d)— (Ax+ By + Cz+ D) (23 33 +
L zu+2ax0+2by0_]—2czo-}-d)~0 Yxasanune. Hckomoe ypasileHHe
womﬂo NPeacTaBuTh B BHpe X2 4-y2-l224-2ax L-2hy-2cz+d+ A (Ax +
By+Cz+D)—- ) 954, x2-Ly2 o2 L 22y | 16y 62=0.
955. i f})B’ << R® 956. Ilpu ycnoBuM BHINOJHERHS HepaBeHCTB X3 -+
‘—yu*l 20 R0<0 D (Axo B)’O'LCZO_}'D) <0 958. x~+yu+2 +
:-2ax) 4+ 2byo -+ 2czy -+ d. 959, Tlnockocrs (ay —ay) X+ (by—by) y -+ (c3 —
— ) 24-dy—d;=0. 961. Ecam pBec naHHbie chephi He MepecekaTrcd,
TO HCKOMOE FeOMETPHUCCKOE MECTO eCTh PajHKalbliast TNIOCKOCTh JAHHBIX
cpep. Ecau gee gannuie chepbl NCpeceKaloTes, TO HCKOMOE reoMeTpHue-
CKOE MECTO eCTb MHOMECTBO BCEX TOHEK pajdKalbliof MJ0CKOCTH JaHHLIX
chep 3a BLIYCTOM BCeX TOYCK KPYra, OTPaHHUCHHOTO OKDPYXIOCTBIO, N0
KOTOpOH Nepecekatotes 3TH chepnl. 962, Panukanvnast och paiinbix céhep.
963. (x— 12 (yv—4P2-+(2—3)2=17. Vkasanue IllenTp HCcKO-
MOH cepbl  ABJAACTCH  PafHKaldblbM 11enTpoM uyeTHpeX  ZaHHHIX
chep. 964, 2010025 by + 2005 =4d, - d,. 965, (x0~a) (x—a)+
_1_(\, —by(y—b)4-(2g—C) (2 —c)==R2 966. (r—ry, r—
967. 1) ((ro, m)—D)* <R:(n, n); 2) ((ry, n)—D)z—RQ (n, ny;
((ro, )—D)* > R2(n, n).
968. (a, a)R*—({a, —rol_{a, r—r) >0, (a, @)R®—
e, ri—ro), la, rl-ro])~0 (@, &) R—(a,'r,—Fyl. [a 11— rol) < 0.

969. f1=r0+~_—-—_(r_0_’_’.l.2n, p== V[e) ((r(h n)__D)Z.

(n, n) (n, nj
970. (@, a)—D >0, OC=—a, R=V (@, @) =D

(¢, 0
2(a, b, ¢)
(ru ro [re ral4(re, re) [re, ril-t-(rs, rg) [ry, 74l

2 (ry, ro, ry) ’
_(@a)b, cd+( b al o, (1. n)
2(a, b, ©) 2(a, n)
975. ly—y, 2—2 |2 72—z X— X 2+ X—Xxy ¥Y—~yo|* __
¢ ¢ a a b -
= r2(a%4-b%-}-c%). ¥YKkasanue. BOCHOJ’lb3OBaTbCﬂ dopmyaoft paccros-
HUST OT TOYKH .0 NPAMOH.
976. 8x%-4-5y*4-522 —4xy--8yz t-4zx - 16x 1 14y 4 222 — 39=0.
977. |y zf? .zx?_xy2__22b2 .
b ¢ c a "I a b - (a _I— +C)

978. 24%4-2y24-27% —2xy —2xz—2y2—3=0. 979. x2{ y2-1-222 —
—2xz-—2yz—1~0 980. y2x2 - (yy — P2)2=1y2r2; KaHONHuCCKOE YpaB-
HeHue y2x’2—|—( Bz)y’2—y2r~ 981. 4x2 L y2 {422 — 4xy—8xz |- 4yz—
— 28x--2y4-1 2—}—45 Ykazanu e. Hanucate  KaHOHHYECKO2
ypaBleHHe LMJIHHApPA B cvme'vne 0, e, e}, & n nepeliTh K HCXOJHON
cHcTeMe KOOppHHAT. 982. y2--22==1. 983. [a(x xo)+b(y——y0 )+C(z2—
— 2P =(a*4- 62 A) [(x — x>+ (y— Vo)2 -t (2 —2)2} cos® @ Ykasa-
H 7 e. Bocrnonb3oBaThes GopMyJofl fas Kocuyca yraa Me)Kﬂy BEKTOpaMi

971. (@, b].

972. r=

973. r
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.‘i

P

u u SM, rge M=(x, y, 2)—~npon3Boiblias TOYKA MOBEPXIIOCTH KOHYCA,"
984. 112 11y2-} 2322 -—32,\\1—1— 16xz- ‘—IGyz—Gx— 60y — 186z -1- 342=:0;]
985. 2%== 1 2xy. 986. yy -+ yz-}-2x-=0; xanoniucckoe ypasienne x’ +,f

L y?2%=0. 987. Ji) - y2-b 2% — 2xy — Oxz— Qpz=0; KAUONHUCCKOE
ypasrenue x'%.4 y'%— 2 2%=0. 988. 22} 2y +2V 2x24+2) 2yz =

=0; kanonnueckoe ypasnenne x'2--y'%_322=0. 989. x2-ly? —
r . 121 (=2 (y—-3
=y (z—c):=0. 990. arccos - 195 991. — -+ 5 —
—6)2 ’
e 36) =0. 992. 2xy = (2 — @4)?; KanouuuecKoe ypasnenue x’2~y’2——_

—2'=0. 983. y2 4 2x (z— p) =0; Kanonuucckoe ypapmnennc x'24 y'% —
—~2'%2=0. 994. ayz-+bzx—-cxy=0. 995. 3x2-~3y2 L 22.=0. 996, x2
- yr—bx—b6y-E1224+-9=0. 997. 5x2-8y24 Bz?—4xy - 8Bxz-dyz —
—6x+6y-4-62-F10=0. Ykaszaune. B KaHOUHICCKOM YypaBHCHHH

napaGoJsionna Bpaulenns x' +y’2—-2pz BLIpaKernue ,\’2‘y’2 CCTh

KBaapaT pPAacCTOSHUA npomBonbnoﬂ TOMKYM napaGosonga po ocH O’z
a | 2’ | —paccrosinue TOH e TOUKH [0 rmocxocm o'xy’.

998. |y—y, z—2|2 2—2y X— X X—Xy Y—Jg
' b ¢ c o a b

1 =2V @ [a (x—x)+b (y—yo) ¢ (2— 2)].
999. 5 [ (x—xy) +B(y—yo)+7 (z—z) 2+

2

1\

y—yo 2—2|* E—zy x—x P -

+ [ X—X Y—Vo
b2 i v v o a 8
2 2 2 2 ’

1000. 3;--;—3—;-»:22 Hay i;——-y;:% B 3aBHCHMOCTH OT TOTO,
HMEIOT JIM OCH HeMOABHKHOH H TOABHKHOH napatosbl OJHIIAKOBOE HJIH
npoTHBONIOAOKHOE nanpasiende. 1001, Tlepecekger. Y Kasasnwue.

amucath TapaMETPHYECKHE YyPaBHENHS IJIOCKOCTH B BHAC X=U, y==0,
2=—2u—2vu-+3, NONCTaBHTL NOJayYenrnlble BHIPAKEeHHS pid X, ¥, 2
B ypaBHelHe MJIJHICOMJA M OTPeNeJHTb BHA JIHHHH TI€PeceycHHA 1O ee
yPaBHEHHIO B KoOpAUnaTax u H v. 1002. Tlo runepboae. CM. ykasauue
K npenb{nymeu 3agaue. 1003. I'unepGoaa, neficTBUTEMbIIAs MOAYOCh KOTO-
po#t pamua 4, muuMas moayoch papia 8. Lentp B touxe (9, 0, 0), peiicr-
BUTe/bHas OCh TNapasijesbHa ocu Oz. 1004. Tlo pym npsMeim x=a,f

}

4 + Ci_:O; x=a, 2 — ?z =0. 1005. [Ize nsockoctu —% + 5_ =0..
Yerripe npasble x= % a, B F:o, 1006. Yerbipe IUIOCKOCTH x =

_I_

=1 —S—V_S, x=1 3} 2. 1008. p (a--b%)+2 > 0.

1009. Tpamas 2x -3y — 6==0, | -
P i } 1010, ' 2.
2x-—3y-— 12=0.
(z—22 . 2y zi~
1012. 12—}— 12 }- 3 =1. 1013. 12T 08— 36_--—1
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G2 O o). 1o B 2 —o0.

1014. T 3 o
5 -1
x2 vz _ ¥y
1016. " - b2 —C-_.O. 1017. P 12—2z.
1018. —}-y —}-36__1 1019. IBa petueHns: x~-—y2—}-z‘-" 2:=0;

5
¥r—y2—22-4z=0. 1020. x2—y2{2=0. 1022. x2—;—y2-—422m4z—-—
— 1 =0; ganonuueckoe ypasmene x'2-4y'%—4z22—0. 1023, 2 4-y% =
— 12x— 18y —22--32=0. 1024. Oxuonojoctubifl ruuepGOJIOHE NpH
I # 1, ranepGosuueckuii mnapabotoun npu k=1. Ykasauue Ilpu-
HATh 33 HAaYado KoopaHnaT cepeauny O OGWEro NEepHCIHKYAa9pa K naH-
HBIM  TIPSMBIM, 32 Och Oz —3TOT 'OOWHHA IepneHgHky/Isip, a 3a ocH Ox
1 Oy —upsample, JeXallue B MWOCKOCTH, MApaJsICAbIIoN QalibiM 11PIMBIM,
M SIBJSTIONIMCCST GUCCCKTPUCAMH YIJIOB MEXKAY IPOCKUUSIMH JANybIX Mpsi-
MbiX Ha 3Ty wiockocTe. 1025, TunepGoanucckuil napadonoun. 1026, x2 -
A v- z-—2xy 2rv—2ry—2rz4-r?=0; KanonHueckoC ypaBHCHHE

=y
o V
V2

;——2y 1027, [pa 3mmincoupa:

(x + a)2 (y iz b)? (zxc)?
KA TR TR

1029.” lse napaﬁonbl (6e3 mepwun): y=0, x2=2(p-L-g) 2, z£0;

x==0, y2=—2(p--¢q 2.# 0. 1031. "JIpe OKpyXHOCTH papuyca a.
1032, Yersipe npamsic x=s-1 2'\," , y=:t ZT_a . 1033 C,=
== (0, —12, 9), ri=15; C,==(0, ll2 9), ry=:15. l(%SS2 Tlo nByM OKpyX-
HOCTAM, JeXalWluM B MJ0CKGCTAX 2== ¥ |/-E—1y. 1036. Tlo pxBywm
ININNCaM.

1037.

oyl by o2 bye
D) -+ 52 + =1. ¥ka-
I 12 12
3anue. B KasOHHYECKOM YpaBHEHHH 16 4= 4 + 51——_—1 BEJIHYHHbI

Lv e | — PacCTosANus OT TOUKM LIMIICOMia JIO TPeThel, BTUPOH
H nepBon naockocteil. 1038. OpnonoyocTbii runep60/10ug

4x2—y2— 22— 10xy — 10xz —y-+-7-=0

Kanonunueckoe ypabuende 12y'2--18yt 1 922'2.— |, Yxaszaunwue. Ecan
TpUNATL_ TIOCKOCTH CUMMETPUH 32 koopmmambre lIJIOCKOCTH TO ypaBHe-
nue nosep.xﬂocm JMOKIO  3allMcaTh B BHje Ax”—l—By’l—{—Cz D=0,
rae [ x|, iy’ L - PACCTOANUSA OT TOUKH TIOBEPXHOCTH JO IIocKocTed
CHMMETpHH. 1039 Ase miockoetd x Ly4ez - 1==0, 1040. Kpyrasiii
UHARHNDP, CCAW TPSMLIC Mapasicibhbi; KOHyC BTOPOro MNOpsRka, ec/u-
MpAMbIC TICPCCEKAOTCA W IFC MePHCHAUKYJISpULI; OZHOMOJIOCTHBIH ruiep-
G0a0UA, ecid HPAMBbIC CKPCUMBAIOTCS M He TICPIEHAMKYAAPHBL; 1apa
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B33UMHO TMEPNEHAUKYJAPHbLIX IWIOCKOCTEH, eCIyM INpSMBIE NepecexKalnTes

HJIH CKPEWHBalOTCA 110 npsiMbiv yraem. 1041, 1) Tapa nepecekaromyxes

naockoeTel x-tFy+z—1=0, x4-y—2z-+1=0; 2) chepa (x— 1)+

2\2 16 " R 2\2 16

- (y+-~3—> 2= g5 3) Kpyrabifi UWIHHIP (x——l)~_}_<y—}_—3-> =355
AN ’

3

JedbHbX TLTocKocTell 2x—y b 6=0. 1042, 1) Daaurncong

2 2
4) kpyrasifi KoHyc (x— 1)z (y—]-—§»> — (z—~2—> =0; 5) napa napaa-

12

X y'2
9 e

i 4
+-Z;)-=l; ueHtp (3, —1, 2), Gonbluas, cpemHssf W Majaag OCH COOTBET-
9
CTBEHIIO nap%?neﬂbrrlﬁl ocm:sz, Oy, Oz; 2) ofHONOJIOCTHEIA TUNEPBONORT,
BpaweHus 32——%——%:—1; uentp (—4, 0, —6), och Bpamenus

2
napaiieabia ocu 0x; 3) xpyrawlii Komyc x’?———%— -+22=:0; BepunHa
(3, 5, —2), ocb Bpauenusg napamieqbHa ocn Oy; 4) mapaGosoun Bpa-
WeHHs; p=- 5, BCpUIMHA 10, —g T ) nanpasasiioiuMi  BekTop

ocu Bpametus {—I1, 0, 0}. 1043. 1) Kpyrosoli konyc —x'24y'2-1
L3
'4"1
1 1
wa (0, 0, 0), uanpaBasiowvii BeKTop OCH KOHyca {———, —, 0%.
a ( ) P P y Vs Ve g
2) runepGonudeckuit NapabodoHy x%—y2=2z"; p==qg=1, Bepuyna
(0, 0, 0), nanpap/gIOWME BEKTOPL! KaHOMHUCCKOI CHCTEMbl KoOpjuuaTt

1 1 1 1
O'x'y'2 1 e;= —_—, T 0 , ef:{————_—, —, 0}, es= 0, 0,1 ;
e ied={gg g5 O d={~y5 g G =00

3) mnapaGoanueckuil umauuap 2'2=>5x"; 0’'=(0,0, 0), p=

4+ z"2=0; yroan Mexjy ocbio H OOpa3yIOUIMMH KOlyCa PaBCH - BepLIH-

s Hanpas-
JsiowMe BEKTOpbl KaHOUMYCCKOH CHCTeMmbl KooppuHat Ox'y'z’: ef =
3 4 4 3 )}

— {,5,, s 0}, e;—_—{_—s-, 55 0}, e;={0, 0, 1}; 4) kpyroso#i Kouyc
— 4y y2 4 222:0; yroa MeXay OChi0 KOIyca M ero o6pasyioluumu
paen arctg 2, sepmuna xoryca (0, 0, 0), nampasagomuii BekTOp ocH

Konyca {——, ——, 0L. &) rmicpﬁonﬂqecxm“l HuAHUAp 22— 2x'2=1;
YEWE Vs } P

JeficTBUTCABLHAA T0ayoch pabiia |, MHMMAs TOMYOCh PaBHA ~— 3 UeHTp
runep6onti, siBAsiowefics Hanpasasiewedi uuanugpa, (0, 0, 0), nampas-

1 1
JISTIOMHH  BeKTOp ReACTBHTE bNION OCH THOepGOdIL {—,—, —P_E, 0};

V2

!

1 1
HaTpaRASgOWMI  BeKTOp o0pasyiowHX  LHAHIAPE 1—72—,—?5, 0}.
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' 4
1044. 1) Kpyroso#t uunnuap x'2-4-2'2 = g5 © PamHycoM é;oc&, HUJIHHpa
2 .
NPOXOJIUT uepes TOUKY (0, 0, ——-5> W HMECT HaNlpaBasiomHi BeKTop
2 1
— =, 0': 2) papabosmueckuii numamnap x'2-—>5y’==0; napa-

svetp mnapabomnl x'2—5y' =0, z'=0, sBAsoueiics nanpasasowei M-
1

ARHADA, PaBeH -, BCPUIHHA napa6odel («l, — o5 T 2§>; nanpas-

SSIOWEM BeKTOp ocyu napaGoibi B CTOPOHY BOTHYTOCTH {0, ——-g, — -5-},
4

HarpabJsiollili BCKTOD 06pasyiolinX UHJIHEADA {0, 5. g}, 3) napa-

GoJquuecknil uuanHap 2’/ =2x'%; napavertp napabosnl 2’ =2y’ ! ==
i i >

1 .
4> Bepumma napaGoant (0, 0, 1), wanpaessoniuit BEKTOp OCH
napa6osisl B cropony Boruytocrd {0, 0, 1}, nanpasasiompmii Bextop ofpa-

pasent

3YIOIAX ULHJIREApA {—— X 0}_ 1045. 1) OgHonosoctubtii rumnep-

Ve e’

GOMOUT BpAUIGHHS

%2 e 22
Tt =t
3 3 3
’ . 2
uentp O’ = (1, 1, —1), HanpannsowHii BEKTOP OCH BpaweHus {~3~, 5
2 1
—~—§—}; 2) napaConoul BpaulCnus x'i—}—y'ﬁxé»z’; p=-q, BepuHlia
0’ =(1, 0, —1), nanpabasiowu# BEKTOP OCH BPAUICHHS {:25’ —:1’7, ~%}‘;
x'2 y’2 2’2 ~
3) 'BBYMOJOCTHH{ TUMePGOIOH] BPALICHHS —-1——|————1————-r=-1;
. 74
1 1 1 .
LEHTP 0'—:(— 5 TG —-'2—); HanpaBASiowuiH BEKTOP OCH Bpaille-
KA ! : LR 1) 3';1unconn BpalieHusi x'2 ~|~y’2—1—4{—ﬂ—«~ 1
{VS’ V3’ V'S}’ e
. 1
peutp O'=(1, 1, 1), uanpaBasmwowsii BekTop ocu Bpamenus {—E’
1 LY. 5) mByn oCTHEW rHIIEPGOIO e A
—‘—/—?_’—, -‘7—3—}, IBYTIOJIOCT runepboyion BpaleHus -1—-+ i
6 6
22 . 0 1 2 2\ N
— - =—L wentp O'={—-g, 3 ) Hampasasiiowui  BEKTOP OcH

2
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(1 1 o i
BpALEeHHs {—V——2~, 0, — V«?} 6) Kpyraslii mgannap x'2--y 2——6— I8+
HHA {IeNTPOB x;}—I = g‘;- = T-, 7) Kpyrauifi  LHAHHAP x"z-}z\"z_‘;;;

JHHUA UeNTpoB x==y=2z; 8) KpyroBoil KoHyc x'2-y'2—22'2==0; Bep-
1

—

i ACE O'=(— — 5 ———2—>, }lanpaaﬂﬂ}oumi& BeKTOp OCH Bpaie,

1 ,
——--—\ 1046. 1) TlapaGoamdeckpii uuJuump 2 = “

|
4 - 2 2 2 1 2 1
S x5 p=g, 0= 1, =D, =15, -—,—~}, =5 —5
1 .

=3 N 3:3°73 33
” 7]

_—%}’ e; {—3-, — 3 —3} 2) SAMMITHUCCKRA LHMHHAD ———+y—-=
1 1 1 2

o= 1; 0 = 0, 1, 0, e’: s, e, T s, el = —r, T,
( € Vs’ Vs V3} ! {Vﬁ V6

1 1 '
- __7__}, €} :{-—_—-, 0, 7—2—}, 3) asiauntryeckuil napa6osions fT+

be 2 1 1 1

vlz , !
1 ;..-.:22'; 0’ = 2, 2, 1 s e[ = —— 0 , e, = —_—,
T2 ( b G\ Ve } ° {3V2

3 .

1 4 , 2 2 1 "
—— —-————-:}, ear—-{——, - -, ~~}; 4) runepGoauucckuil napabo-
32 3ye 333 |
1
g x2—y?=22; 0'=(0, 0, 1), e'={——., - } el =
OHA y ( h €1 % Vo :
, 2 2 . .
€; ={§—, »g—, }; 5) runcpbonndeckui
’ LA 2 l 2
(1, 2,3, ei—jr—'g’, 3> —3"},

0
, 1 2 , 2 2 1y, A x'2
e2={§-, ~ 5 3.}’ e;;——{“ 5 T __3.}’ 6) snauncouj —§_+

[VE Rl XY

g1 1 4
_{3;/9 3|/2 3v’2}’
2
napaoaoun —2—- -+ l—_—=2z
. 2,

’.
s

g 2’2 , , (1 2 2 , 2 1
+—1 ———2 :—-‘1; 0] —‘_—(1, 2, ""1), el={—3_’ '3": —3}; e._,::{-3—, _3'y
3 2L 2 1
2 , N i1 X
__3;,}’ e _{_3_, -5 3}, -7—)—113yl10.}'lOCTIlbIH rHnep6oJIouL —-E—l—
L 1 5
¥ O,= 3) { LI
—l—~~4~ _.4_—- 3 ) \ ) 5/ l/-éo }1.
15 ) 25 |
e =3——, ——, 0L e;={0, 0, 1}; 8) snnuuTnyeckuii mapaGosoun
.{VQVQ}B{I_}> o Tpaten
’ 2 1 . 1
xf +L=22,1 O’:(_"—_i '—“‘9‘) _L\' e;:: Ty i
512 0 V2 40 40 2/ Ve’ Ve
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2 1 1 f
r‘s}*e' {V?)’ V3’ Vs} &= e } )O‘mo
’o y'2 2
+'————__‘-=IO_‘ __ ) r;))

l”
i (=
3 6
o _{ 1 1 1 o 1 } 0
—--;——2—} 10) mnepﬁonuqecxnu HUJIHILAD x’-’—y’z——3~ O’—(—l 0, 0y,

BOACCTHLE THREPOOAOHS

TR e T e e 1

2 + 11y spJunTHyecKHil pHAMIL —)C—:-[— v =1, 0 =
16’ 1/6}’ . A S
1 1 1 1 > 1
— —2, —2, 0, el = — 0,‘ —3, e::{———’ e =, e.’:
( - e {V2 VQ} ERVENE) Vs} ’

II.,>0 I4 0 3 1,>0, I}1;>0, I,=0; 4) l5<<0 pan 113<0 u
I1,>0; 8) J,=<0 nn [1l;=<0 u 1,<0; 6) Ip=<0 nan 115 <0,
I11=0; 7) 1;=0, I, <0; 8 [;=0, /,>0. Ykasakue. Bocnoas3o-
BaTbcsl mpaBWwiaoM 3HuakoB Jlexapra O uuese MOJNQXKHTE/bHLIX KOpHeil
aare6panueckoro ypasieHus. 1049. 1) J,=1;=0, [, >0, [, /¥ <0;
2) 1y=1,=0, [,>0, [;/>0; 3) l,=1,=1%=0, 7,>0; 4) fy=
= 1,=0, I,<0, l*#O 5) [4y=13=1¥=0, 12\0 6) ly=13=1,=0,
150, 7) 14_13_12_1*——0 150 8)11_13_12—1*_0 1$>0;
9) ly=1;= Iz_l*—lj‘.-:O 1051. 1) 2x+y 0, y4-22—-2=0; 2)x—
—2943242=0, x—2y432—3=0; . 3) x+2y—}-32_}-4 0 3x —
— 291 2—6=0; 4 2x—3yfzt1 r]/G 0. 1052. 1) BDaauncomp;
2) oHONOJIOCTHLIN rnnepﬁononn, 3) ABynoJoCTHHI runepGonaonn; 4) xo-
nyc; 5) saamiTHYecKui napabosouna; 6) runepboiuueckHii napatosous;
7) saauntadecKuft uUmauHap; 8) runepGosanvecKuit wuamupp; 9) napaGo-
andeckuil puanHap; 10) runepGoauveckuit napabosmoug; 11) ogHomodoct-

kil runepGosong. 1053, cp=~3;£, a:ﬁ:%, y-——-%. 1054, [3=:0,

lﬁeo [3==4fy p= V,_"*. 1055, [, =14=0, 7, >0; p=g= l{"‘.
2 2

1056, 1) fy=— 13, Ty=— 1%, I, 0; 2) x2 4 y° 2 = I’;d. 1057. Bee

3
COOTBETCTBYIOWHE KOSbDDHUMEHTH HX ypaBuenuii, Kpome, MOMKeT GbiTb,

CcBOGOQHHX HJIEHOB, NPONOpPUMOHALLHL 1058, 1) {1, 1, 1}; 2) —y <

<a< 1. 1060. [1a kounyca: 2x2—4xy (1 4.)/5)22=0; ocu Bpame-
was (1 + V/'5)x—2y=0, 2=0. 1061. Y kasauuc. Ipuusts 3a na-
gajio KOOPEMHAT Bepuliiy XoHyca, 3a och Oz—ero o06pasyiolyio
W - PaCCMOTPeTh JIHHHIO IlepecedeHus KoHMyca ¢ mJockocTeo  Oxy.
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1062, Yucao F (x,, ¥, 2p) AoMkHO OLITh 3aKjoueHo wmexny 0 u —i

1063. /1F (xo, ¥o. 2) << 0. 1064. y2+z2+--§ xy—2px—2ry=0. Yxa-]

3anue. [las Kouunueckoll nosepxiioctn [4=0.

a2 b2
1063, x2-|-y2 22-- a’b xy—2ax—2by =0,
2 2
1066. 1) —?C'?}— - —al?- + Tz;f-: 1. 2) [Irynojoctubift runepGosoHA.
3) Kanonuucckoe ypaenende mnpu a=b=c=1 x4 y2—2z2=—1.

1067. 1) Daauntuucckuit nuamnap  x* - yi--z24-2xy—2rx—2ry=0.
2) 2xl 2=yt 1068. 22 +3xz—yz--6x}2y—4=0 u 22— 2xy -
+ 2xz—yz++4x+2y —4=0. 1069. Chepa. 1070. Ykaszanue. 1) das
JIoKa3aTebecTBa HHBapuanTHocTH [z u [, Bocnodn3oBaToed dopaydoi,
Aamolleit npeofpaszoBanne onpeaeIHTENsT KBaAPAaTHUHOH GOpMDLI TIPH JHHEH-
oM tipeofpasoBaHuy nepeveninbiX. Jdus HoKazartedbcTBa HMIBAPHAHTIOCTH
I, wm I paccyotpeTn (IiyﬂKuld}(L fP=§uJﬁ+ Qg Y2+ q3322+?a23yz —+-
4 205 2%+ 2015y — A (G X* A+ Bop Y2 @o2® -1 203 V2 4 2g512X + 2g10%Y) W
HCHOJIL3OBATL IS 3TOH KBajpaTuuHoil hopMLi (¢ yKe ROKA3aHIY10 Uiba-
puanTiocTs /4 npu JaunedinoM npeobpasopaHuu nepeMenbX. 2) Pacesot-
peTb  GYuKLHI0 Y= a5, X2 - 09 Y2 - Agg22 - 2093 yz - 205,2x -+ 2apxY |-
- 2000 4- 20, y+ 2052+ a— A (g1 ¥ - Gaa ¥? -+ £52® -+ 2805 V2 + 28512% -
-k 2g1,XyY) H HCHONL30BATE MHBAPHAUTIOCTL /4.

3) Ecan I3=1,=0, To cyilcCcTBYCT CHCTeMa KOODPIHHAT, OTHOCHTEILIO -
KOTOPOIl ypaBHeHHME MOBEPXUOCTH HC COACPKHT z. B Takoil cucreme
KOUPJMHAT

i iz I
Qo1 Q2 4y
oy Gy a
lf=ggy 12 1.
Zn &2 L3
go1 Hao 8as -

831 832 8s3

312 GyuKuHs Le Meudercs NpH npeobpas’oBanuM BHa x=ux'-1-x, y=
=y - yy 2=2"4 2,

XoX | Yol o Z0Z_ . oy XX | Dol _ FZ_ 4.
1071 ) "o+ = 9 T T ==
XoX | Yo ZF oy MY,
3)(13+I)2'62 ')p+q 220
XX Yoy Loy et Y g
5) p q 2+20y 6) ag + ’jg 62 .

1072. oy =ay,=a=0, a; = 0. 1073. ¥ K a3a n ue. [Ipuuarb Touxy O
KaCaHus 371 HAYalNO KOOPHHIIAT, & KAcaTCJIbHYIO INIOCKOCTh B Touke O —
3a maockocte Oxy. 1075, x4y —24=0, 3x—28y — 120=0. 1076. [iBa
pemtenng: z2=2, x-4-2y=8. 1077. JIBa pewenus: 2x—y—22—8=0,
14x —3y — 62— 144=0. 1078, 4x-—5y—22 }-2=0. 1079, [lsa pewenus:
x4+2y—2=0, x4+ 2y=0. 1080. % —l—‘% * Z_ICZE= 1. 1081. [iBa peue-
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ALY 1 kg, Y2 F ey, Ty Y
nnd: I)a 'l' b 17 X=a, b = ¢’ _l/-—bs a - ¢ 72) a + b +
-}_.z:l, X=a, —'Z——:-—i, y=~=a, Z 2———2. 1082. ; +_L/_

1/ 1y : Lag_q X—4 yl-24 2132
- 2'\b~|_ >2~—1.1083.2x+3y~2 1.32=0; =g

L AL
L‘_Tﬁ:y—é—%v——z ’432. 1084. Toukm (1,1, 1), (—1,—1,—1), yroa

paneit g 1085. Touxa nepeceuenna (—1, —1, 0), yroi pasen i

R

.83 x—2 y—3 z—4 v y42 z—1
10861. cos ¢ &5 10817. s e e (LU =t
ol gyl z2— X448 y+36 2 o
=Ty o 1090, = m S e . 1091 Ykasa

uue. JJanuag 1a0ckoCTb nepecekact 1apaGoaoH 110 AByM NPAMLIM.

1008, 1) ( xzy | ¥ Ue2a _ X

ac b be a c
a i g Sy .

x5, % x5 Y

at ' bt at b

a L
2) {j: b_ Yy, ¥ C)T Xo» C},

1094, {l*’f?, Ve, —;—f;—i—} {l/}?,~l/q‘, ‘l'_ft}

Vg p Vg
1095. TunepGosia, noJydaioulasncs 1pPH nepeccuennu napabononja
TI/IOCKOCTbIO z::q;p, KOrpa p == g; napa npsMbix rx-— X V!LZQ 2=
' q

=0, gorga p=¢q. 1096. YKazauune. Hpmlﬁrb 3a ocp Oz cHereMbt

Koopauuat o6pasyoulyio Juneiiuatol nosepxnocry. 1098, 4x2-)-y2 —22=1.

1099, [a;; o a3 a4y

Qo1 Ay Gog Q2

Qg1 Q3 O3z O3

a a a; a

A B ¢ D

1101, 1) a®A2--02B2 1022 > D%y 2) a2A2--52B2— o202 > — DY

3) pA24-gB% > 2CD. 1102. 1) 242~ p2B2.1-(2C2 = D*; 2) a2A2- b2B2 —

—2C2=D2; 3) a?A% L 2B2 —2C2 = D%; 4) pAt-l-gB2=2CD; 5) pA2—

— gB2=2CD. 1104. 322 — dxy -} 22 -} 22 -- 3 =0; oanoudiaocTHril rutlepbo-
12 +2 '2

aonu-."a—julfl_ “Ep=1. 105, {2, 3, 4). 1106. x—y=0, {2, 3, 0}.

1107. 4x -3y —12=0, {16, 27, 6}. 1108. x-==a. 1109. 3x + 2y —z—25=0.
115, 1) agp®+20120y=-2052=0, a0, a,+#0,a9%+0. YKa3za-
HHue. M3 ycnoBHA OPUHALACKHOCTH ocell Ox, Oy NOBePXHOCTH CJAERYyET,
UTO @y1==0y = Op == U5 = a .= 0; TaK Kax nHamerp Oz conpsxen ¢ INIOCKOCTHIO
Oy, 10 @y =ay==0. 1119, z==xy. 1120, 2=1xy. 1121, 32 -}-apy*> -+
b agg2? + 2052 ==0. 1122, ayx® 4 apy? - agge?=0. 1123, x2-+y2+22=1

oo
i
=
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1124, &y Qg Qg A]
@y Oy Oy By
a; O ad; C
A, By Cy 0

1125,

(= arccos 3,07 ~+ Aof? -+ @gy® - 2059y - 285170 - 201008

V(a“a—,La,zﬁ ! gV (02 oa i 029 V) r (00 --Gg i+ Ag7)%
i
.1
1

1129. g— a8 -z ==0. 1130. [Ise napanjicabubic npampie:

4x—3y41=0, "4x—3y—--1=0,}
%+@—&=m} B Ay—52=0.

!
1131. X D=0, i g
Vp V q -
x

= D+2z—_ ?
(75 *i5) |
1132. Tlo runepSone. 1133. Ho ABYM MapaiielbubiM  ITPSIMbIM.
2 —_
1134, 1 <e= /Va +C . 1135, ¢y x bz=0, rpe c= I/ai’—-b?.‘

1136. 1) Ecan a>b 10 bz +: V a®— b2 y=0, nonyocu pasubl
ecIn a << b, TO TakMX MJIOCKocTeH neT. Y Ka3aiue. [loBepiyTe CHeTe-

My KOODAMHAT BOKPYM ocd Ox. 2) Ecau a<Cb, 10 az 1. /12 —qa? x=05
NoAyoCH CHMePGOAb paBELl b: €ciH @b, TO TAKHX TIOCKoCTell Her.!

1187. 1) Ecnmu p>gq, 10 y V p—q = 2 }/'q =0; nosyocn runep6on paB-
Hel Y pq; eclu p=<gq, T0 TaKMX mJockoctell ner. 2) Eomm p <<g, T0
xV g—p +zV p =0; nonyocu rumep6oa pasuet } pg; eciu p =g, o}

TaKux nJockocreil ner. 1138, 1) Ilapa6ona, napamerp p—:—l—;.-—., BEPLIMHA

1 1
('—- L 0, 3 >, BeKTOp OCH MapaloJbi, HATPABJEHHLI B CTOPONY BOTHY-
1 1 2 1
ToCcTH, {——, 0, ——=\. 2) BDaaunc ¢ noayocamMm - M ——, UCHT
{Vz 3/2} Y 3 1/5 P
6 2
-, 0, — HaTlPaBIgIoWMIl BEKTOp GoabilIeli 0CH , 0}, ua-
( Vs 3V5) 0.1 01

. I
apaBaglolinii BEKTOP MeHblucll ocH {—.~., 0, ~~——-,}. 3) Tlapabona,
P‘ V2 Vo ) p !
rnapaMeTp p=~V—-2—,, sepuwiHa (0, 0, 0), mekrop ocu napaéom, nanpas-
1
, =% ¥Yxkaszanu'e Iobep-
V2

) n
HYTh CHCTEMy KOOpAMHAT BOKpPyr ocH Oy wa yrod e

. 1
JICHHRI B CTOPOItY BOTHYTOCTH, {—l-;é—, 0
/

1139. TlapaGona
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., 3 /1 1 11> 1 1

oz = X, 0= 5, — 5, ‘5], €1={—, 0, — ==\, el=

YT \& T2 E) {V2 VQ}

. ! —2— -1——} YKkasaune. BpectH B i

e e =, . AANHOH IIOCKOCTH
We’ Ve’ Ve

IPSIMOYTOJIBHYIO CHCTEMY KOOPAHHAT ¢ HayajaoM B Touke (0, 0, 1) u Gasmu-
1 -1

—_— = =t 0} _—= _—
va've T we’'ve’
CKHE ypaBHenHs paunoil INIOCKOCTH, NOJACTABUTh BHpaxeuns jJa %, y, 2
yepe3 ¢ M y B YPABHCHHC LHIHHIPA y2:==2X W HCCIENOBATH MOJYyYCHHOE
42 8 6 2
ypasHenne, 1140, Tlapadoaa y’2=—lg%x', 0’=(* 951 9> 5‘>, €=
4 3 1 3 4
e ——— —7—}, e;-———{ -y e 0}. Ywxazauune. Bsectu
Gy2’ s5P2’ye 505
B JaHHOH TUIOCKOCTH IPSIMOYIOJLHYIO CHCTCMY KOOPAMHAT C HadajoM
| 2 16 13 1
s rouge (— 1, 0, 0) u Gasucom{ -, — %-, R , , ,
37 37315y e’ 152’32
I4TTHCATL NapaMeTpHyuccKie ypaBueHWs [annoil IIOCKOCTH, NMOACTABHThb
BLIPpaKEUHsT IS ¥, Y, Z 4ePe3 u, v B ypaBuenHe KOHyca M HCC/Iel0BaTh

coM — ——1, HailuCaTh NapameTpHye-
V6

x12 ’2 P] 9
nodyueHHoe ypasHenue. 1141. Funepboaa -6~~g4~=1, O'==< 7
7 49 C

1y o 1 1 0 e { 1 1 4
i) @ {,/2" Ve T By sye 3;/‘2‘}‘
18 24 25\ 18 24 \ 5
1142, <13, 13’ —2'6"/], <“- 13, —*13,56). 1143, k<—"2'. Y kaza-
1 #e. PaccMoTpeTh NPOCKUMIO JIHUMK licpecedenuss KOHYCa M MJIOCKOCTH
nyuka na maockocts Oyz. 1144. Jise miockoctu: x-—y—l-(— 2+V7)x
X (2x—2z)=0. Y ka3anue. PaccMorpere IyuoK ILIOcKOcTel x—y |
—+ k (2x—2) =0, mpoXoasaiux Yepes janiyio npsamyio. Becty B IJIOCKOCTH
1IyuKa [pPSIMOYrOJbHYIO CHCTeMy KOOPAHLAT ¢ 6a3uCoM

1 1 2
e 7o veh '
k—2 —5k—2 2% -2
{Val/5kz+4k+2’ VoS a2’ V6V5k2+4k+2}’

3aTeM 3allMCaTh NAPAMETPHYCCKHC ypaBHEHMs MJOCKOCTH MydKa, Moacra-
BUThL NIOJyueHiible BHIPAXEHHS X, y, 2 uepes u ¥ v B ypaBneHue napa-
GoAoMAA H- BOCTIONB30BaThCs yoioBueM [;=0. 1145, 1) Dajunc; MHAMbL
SAJHNC, TouKa (rmapa MHHMbIX TepeccKalownxcsi ApaMeix); napabosia;
9) rumepGosaa. 1147. 1) Daaunc, MuuMeil 3/UIMNC, TOYKA (flapa MHHMDIX
nepecexalomuXxes APAMLIX), 2) saaunc, runepboa, napa NepeceKalollnxcs
nupaMeix, Mapaboia, ABe napanselbBbie 1PAMbIE; 3) 3IHAC, MHUAMbI I
UTHIC, TOUKa (apa MHMMLIX nepeceKkalouuxces upsmeix), runepboaa, hapa-
Gosia, 1apa MHHMBIX NapajienbHbix NpaMux; 4) aasurnc, runepbona, napa-
Gosla, mapa nePeceKalIUXCT npsiMbiX, TipsMas («¢Bojiliasy), TOuKa (napa
MHHMbIX lIepPCCEKAIOMmUXCst UPAMBIX); 8) samunc, MHEMEIL 3JAHRC, TOYKY
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(napa MIMMBIX TIePCCCKANOWMXCA TNpPAMBIX), mapabosaa; 6) rnnep6oﬂa
1apa nepeCeKaoluXxes HpAVEiX, napabona, onua HpﬂMdﬂ 1148 1) Dnnunc,:
ecnu a2/ Lb2B2-L¢2C2— D >-0; Touxa, eenu a2A2-{-h2B2 620-——D~~~0-’
MIAMBIR  3a11dIlC, ecau 02A2 - b2 2B2 2C— D2 <O 2) qmunc, ecnyg’
a‘lA‘~'+[7‘ZB‘2~c-C~<0 runcpGona, ecau a?A?-}p2Bt—c2C? >0, a2A2-*
4~ 92B2 —¢2C2 — D2 =£ 0; jse nepecekalolmecs NpsiMble, ecan a2A2--
- b2B2 — 2C% . D2=0, D=£0; wuapabona, ecian a242%--p2B? —c2(2==0,’
D;#O AiBe MApANICAbUbIE MpsiMpie, eCin atA2 2B — 22 =0, D=0;;
3) saamme, ecan aA%4-piB2-—c2C2 << 0, "Al—}—biB —c2C2 - D~>O,
MHUMBEL SIHTIC, CCH G242 b2 B2 <0, a?A2--b2BE —- 2C2 - ‘-’<O;
napa MHHMEIX MCPCCCKAIOWUKXCS TPAMDBIX, €CIH a‘-‘A2 r h2BE — ¢2(C2-1-D2 =),
D =% 0; runepbosa, ectu a*A?-+b2B2— c2C% > 0; napaGona, ecnv a2A2 4~
- b2B2—2(2=0, D -« 0; napa MuuMbIX HapalJeIbbiX TNPSIMEIX, €C/IH
’A’ +-b2B2 - "C‘—O D—0 4) sanunc, ecau a4z L h2BE 202 <0,
D = 0; runep6oaa, ecan a?A2-+02B% —¢c2C%2 >0, D == 0; napacoaa, ccuy[‘i'
~Al_}_b 2B2 —¢2(2=0, D=0, ;BC nepecerawuiyecs INpAMbic, ecaH
a242 |- (2B - c2C2 > 0 D~ 0; upauas («pBoituas»), ecin a?A2 - H2B2—
—~ (20220, D»——O; 11apa MHUMBIX TIEPCCEKAIONUXCS HPAMLIX, €CaH a’Azg«f
~Lp2B2— ¢2C? <2 0, D = 0; 5) anawuice, ecin pA2-4-¢B2—2DC > 0, C £ 0;
Hapa MIHMBIX TTePeCeK AI0MHXCH 11PAMBIX, ecid pA2--qB2—2DC =0, C 5 0;
MMM 3sune, ccean pA2-LgB?—2DC << 0, C=0; napadoaa, ecau -
C=0; 6) runepboaa, ecan pA*-—gB*—2DC=£0, C=£0; nse nepece- -
Kaolyecs npsMbie, ccitn pA? —gBt—2DC =0, C 3 0, napaﬁona ecnu
pA®—qB2=£0, C-=0; oana wpsad, ecau pA2~qB~ = C=0, i
1149. 1) c Va-~b-x va Vb"—c 2+ D=0, rpe ' D' <ac]/a2——c2,
2 ¢ V ot = b~y w by a-~,—cﬁ z~|—D 0, rae D--moboe aciicTBUTCIAbHOE |
yncno; 3) ¢ Va~——b2 +hV aterz-+D==0, rge ID'>pc ¥V b2 4-c¥.°
fHheYar—by b l/a2 ¢t z-+D =0, rge D—n06oe gERCTBUTENBHOE

qy+z+D=mrmD<”;ﬂ§

s

4HCJ0, OTJAMYHOC OT pyqs; 5) -+

6) l/a-» by 4 az-+-D=0, rge D--moGoe peliCTBUTEILHOE YHCAO. |

e Ny
1150, 1) Yersipe Touku <;t an, 0, x¢ l/ 3/ 2) yernipe

/ v/ &b AR [
TO‘!KH\.._\O. A bl/bz T *c b2+c/ ;3) Bse TO‘IKH\O Vao—aqn
p—4qy
T/’ 1151. b.

N

1152, Hjay ap an A
Q31 oo Qg3
Q3 Q3 A4y

A B ¢ 0

2) Koopauuarst X, y, 2 UeuTpa NHHUH CCYCHHS OTIPEACISIOTCS H3 CHCTEMBI
ypabneHus

apX - il - Ag2 + ay=AA,

A X - Ogolf - AagZ +- a5 = AB,

A1 X+ Aaglf - g2 -+ 23 = AC,
Ax4-By--Cz--D=0.
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1133. 1) ¥’'=xcosqg—ysing, y=xsit@g-Fycosqg; 2) x' = xcos¢@—
—y sin @+ [xg (1 —cos ¢) 4y, sitt ¢f, y' = x sin ¢~y cos ¢ -~ [— x, sing--
G- (I—cos@)). 1154 1) x'=kx, y'=ky; 2) X' =kx-x (1 —k), y' =
= ky 4y (1 — k). 1155, x’———x—f—‘:l2 Y, Y= Kgi y. 1156. x’=-151 x—

2 2. 14
— 5 y—13,y’=—-5 it y+9 U1 ¥ =x~y--1, y'=x4y|-2
1158. x'=bx—3yL8, y =—3x-+2y—3. 1159, x¥'=— x|-2y--8,
Yy =4x—3y-24(AB); x' =x-]-8, y = 4x —By-14(BA). 1160. (4, 2).
1161. 2x 4-y—3==0. 1162. Isa pewenns: {3, —2}, {3, —5}. 1163. Touka
nepeceyeHuss Mequan Tpeyroavnuka ABC. Y Kk a3z aiiue. Beecrd cucremy

’

KoOpAMuat ¢ jiayaloM B Touke A H 06asucom AB w AC. 1164, x'=
=~—3y-4, y =3x—2. 1165. Ipa npcoGpasosaHus: .

, 3 2 ;. "2 3 3‘
X=p*t g‘yTl, V== XY+ g

,__ 3 2 .2 3 1
¥=—qprtg YTy Ty XY e

129 9 12 -
168, x'=¢ x—zy—1, y'=—px—cy+T.

1167, ' =4x43y—5, p'=—3v+4y—1; nenoipmknas Touxa

3
1168, x’=—15§x—}—~§- y— g , J":'g’ x_}_-g y—»g .
1169, x’:-i-x-——i—y—{— ; , y’:—»i X+ Z—y—}— ;
1170, x’=—lli—x-——?1 y—|-‘§—, y’=—-_-§ x~|—~-~;—y—‘|—»—2~.

1171, ToMoTeTnst ¢ HEHTPOM B TOUKE TCpeCCUCHuS Meluan TPeyrodb-

nHKa ¥ KosdpuurentoM romoreTrud — 9 Yxaszanue. Beectn cucremy

KOOPJAUHAT C llagasoM B Touke A u Gasucom AB n AC. 1172, Tlponsse-
NeHWE CHMMCTPHM  OTHOCHTEJAbHO npsanMofi x—2y—3=-0 u rovorernu
¢ uentpoM (I, —2) u xospduumentom 3, 1173, TIpousseiciiic roMoTeTHH
¢ uentpom (1, 3) u KosddunuentoM 3 1 NMOBOPOTa BOKPYT 3TOH TOUKH 1ia

yrod arccos 5».’ 1174. 1) Tlpousseseine moBopota BOKPYr hayana Kuop-

. b
Sifl = ——=——=—x, H [OMO-

a
Wt =,
V a2 b2 VQN_I_bz
Tetnn ¢ KosbPuUHCHTOM k=) a®--b% u ¢ UCHTPOM B Hauale KOOPHHIIAT;
2) mpousBejeHHE CHMMCTPHE OTIOCHTEJALHO HPAMOH, MNPOXOAAWEH Yepes

AMUAT Ha YToJ (¢ TAKOH, 4TO cos ¢ =

HAYaJ0 KOOPRHHAT N uMeroliedl yriaosoil kospduuueinr R

a--V a-Hb?
roMoTeTHH € KOadbuurentoM l/a‘H—b‘l ¥ LenTpoM B 11ayaie KOOPAHHAT.
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27 ’ ,
—2y—3==0, dx—y=0. 1176, HuBapnautHeiMd TOUKaMH SIBASOTCS BC%
TOUKH upaMoll 2x-+y—2=0 u TosNbLKO 3TH TOYkH. kHBapHanTHble HP-
Mbie: npaMaf 2x-4-y—2=0 u Bce npsivbie, NCPRENZHKYJASIPHEIC K HeH

1
1175, HuBapnautiias Toyxa <~ &, — 2|; HUBapHAMTIIEIE TIpAMble 2x

U712 = ¥,y =5y*. 119, ¥ —x—p y, y' =— 9. 1180, ¥ =
5 1 1, o121

~—4—x+-§-y——-2—’ y=y. 1181, x' = 12 Zy+~3-, y '—“"'l_éx"f"‘
17 2 R 13

+12y'—3‘ 1182, »’ "—_'x“}""y“}"g', y'=— x'l' 3 ’l‘_3—"

1183, 13x 3 16y=0. 1184, Vit —1 x 2 Vl——/ezy 0 1185, y= 3 kx.

1ST. {1, 3) n (3, —1}. 1188 s=|C=DVC =DV e
L ' AB—AB |-

Pacemorpets abduilHoe npeobpasoBanue x'=Ax--By--C, y'=A'x+
+ By C'. 1189, Mpa peusewnsi: x— [12p+ 57==0, 8x—9y—66=0.
Y kazauue. PaccMorpert addunnoe mnpeoSpazosanue, mnepeBosdiiee
AaHHBIC MpsiMble B ocH KoopunHart. 1190, 142x— 183y —489=0. V¥ ka-
3aune PaccMorpers adduHHoe ipeobpazoBaHue, ilCpeBojfsilice jat-
ible TIPAMBIE B OCH KOOPAHHAT, a AAHHYI0 TOUKY —B CAHHUYHYIO TOUKY.
HOL 1) ¥ =hx*, 9% =Ny* 2) ™ —ax* —By*, 37 =Px*-fay*,
B cayuae, xorpa HCXomHas CHCTeMa KOOPAMNAT NPSMOyroJibuas, 3T0
npeobpaszosande fApJgeTcs ipeobpasoBanuem Nogo0Hs ¢ LeuTpoM B HENom-
BHXKHOH Touke faiHoro nmpeoGpa3oBaHusi, APejcTaBisiolee cofoli npous-
Beflele TOMOTETHH C LEeHTPOM B. LIETIORBHKHON TOuKe H KodppuIMe1TOM

k;]/a— 82 wa moBopoT BOprF TOH e TOUKH H& YroJ ¢ Takol, uro

COS(p—-~-- , SIT@Q= . 3) x F =k, v’ -?»y -—rOMOTeTu;{ C LEeuTpoM

B HenojBHXKHOH TOllKe LaRHOTO Tpco6pasoBaBus H Ko%@nunemom A=
= g3 = oa) 4 o=ty yF=dy 5 2T =hat, y"‘—y +b;
6) x*=x*+a, y*~y — nepenoc; 7 x' ~x*—}—y* ¥ ﬂy +-b.
1192 v=x+tz,y=y+2, =2 UB. x'=y+t2 y=24x 2'==xty.
1194, x'=— x—y—2z-4+1, y'=x, 2'=y; uHBAapHAHTHAA ToOUKa (\—;—,
1 ey YT Ty

L

-, = |; HMBapuauTHag npaMag = = ; WHBADHANT-
4 ] 4/1 P p 1 — 1 1 » ’ 1

uasg TIoCKocTh 2x--2z—1=0. 1195, TomoteTa C IICHTPOM B TOuKC

nepeceyenyst NPAMBIX, COCAHNMIOWMX BeplLIHHBL TeTPasapa C LCHTpaMy
PSKCCTH NPOTHBOJICKAWMX UM rpanedl, n xospduinentoM - Yxa-
:

zaHue. BBeCTH CHCTeMy KOOPAMHAT C HauyatoM B Beplidiie TETPasapa H
6asHcoM, COCTaBJIcHUBLIM M3 pefep TeTpaszipa, BLIXOAFINHMX H3 3TOH Bep-
wunel. 1196, TIpoussesentue roMoTeTHH C LEHTPOM B Hayale KOODPAMUAT

&
H KO3pULMEHTOM S Ha MoBoporT BOKpyr och Oz na yroa arccos B

1197. Yxaszaunuc. [lpepnosoxus nporuBnoe, pacevmoTpeTh abduiinoe
11peoOpa3oBaHHe OTHOCHTEJILHO CHCTCMBl KOODAHilaT, HauyanoM KoTopoii
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qrASCTCSl HETOBHKHAS TOUKA H B KOTOPOH HHBAPHAWTHAR [IOCKOCTh
jneeT ypasHeHne x=1. 1199, HMupapuautuas touxa (—2, 1, —3); uusa-
puanTHas npsmas y=1, z==-—23; dUHBapHaHTHas MJOCKOCTh z=— 3.
1200, Hnsapuantuas touka (1, 2, 3); wuHBapuauthas npsavas x=]1,
v == 25 HBapuanTHas udockoets z==3. 1201. He o6nanaer nu unpapuaur-
ofl TOUKOH, 1M HHBAPHAHTHOH 1IPAMOIl, UH MNBAPHAHTHON IMJIOCKOCTBIO.

—
1202, HusapuanTuas touka (I, 1, 1); HuBapuautnble mpsMble: 7

y—1 z—
: M BCE NPSAMbIC, JCHKALHE B ILIOCKOCTH X2y 4-32—6==0

1
) 3
i1 npoxopsiue yepes Touky (1, 1, 1); wuBapuautHble MIOCKOCTH: x -2y -
' ) x—1 y—1 z-1

i 2 3 -

. 32--6=0 un Bce MIOCKOCTH IfyyKa C OChbIO

1,2
92T,
, 27 12
Y=gyt iTg,

, 7 2
1203, x =g XAg Y

1 1 17 1
’
= = X N
2 g ¥tV +igity
1204. ¥ xasaue. Iogo6uoe npeo6pasoBanne NpoCTPaHCTBA MOKET
GuITb 34IIHCAHO B BHAE ) '
x =k (cax+crpy -+ €132) -+ X,
V' =k (o121 CpY 4 C252) -+ ¥,
2 ==k (Ca1x 4 Ca9¥ - €332) + 24,
rae (cjp) —opToroHaspHas marpuua. Ornpepesutenb, COCTABACHHHIE U3
KO>PHUIMEHTOB NP {ICH3BCCTUBIX TOH JMHCHHOH cucteMbl ypaBHEHHIl,

113 KOTOpOfl ONPejessioTest KOOPAHHATH HEUOABMMKHON TOUKH, MOXKET GblTh
3auHcan B BHEE

v nipH k == | 3TQT ONpejeuTe b OTIHYEH OT HyJd.
1205. X' =m0y X - Cp Y - Crp2 oy,
N . Y
V' =CnX A Y - Cog2 + €y
! - .
2 ==Cy X+ CgpY - Cy32 -3,
) Cn G2 Cig '
rae matpuua C=|Cxn € Cp3| ONpejgensieTcss u3 cooTHolienus C=RA,
Ca1 Ca2 Cag i
ap a2 s\ - byy by big
A=\t an asg|y B=\|byy by bys);
Usy O3 Uz by by by
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¢y, €3, C3 OTIPEICATIOTCA COOTIIOLICHHSIMH:

r

€y =x;— (CuXo-t Cra¥o+ C1320), -
’ . !

Cy=Y5— (Co1Xg+ Caa Yo 1 CoaZo)s
14 "

€3 =2 — (C11Xo + Ca2 Yo 1 C3520)-

1206. Danunc, roMoTeTHUHDLIE AaHHOMY, C KO3(ppHLHEHTOM roMoTe

i J'2, ¢ HCNTPOM TOMOTCTHMM, COBHAZAIOUIUM C 1EITPOM 31/INTICa
Y xazaunne. TIplobpasosare apduiHO JMIIC B OKPYKHOCTL H CBCCTY
3ajgauy K cayvaio okpyxkuoctu. 1207, Danunc, romorternuubii janHoOMyd

¢ Koa(pHlUHeHTOM ronMoTeTHH U LCHTPOM TOMOTETUH, COBMNAAIOUIKY

kD)
¢ UeHTPOM SAMKACA (cM. yKa3anue K npeiulayiicd sajzauc). 1208, ?
1210, 3amunc. 1211, l’}Q' 1218. x’:xcosq:—-:l ysimp,y":%—xsin @ 3
+ycosp u x xcosq;———i-y sin ¢, ¥’ :%xsm(p —y cos . yxaza.

1 e. MCKOMOE 1pCofpasonanie MOKHO PaceMaTpHBaTh Kak HpOU3BEACH i
. x v :
Tpex upeo6pasopanuit CBA, rae A: xp-== o = B: xg==x;cosg

—ysing, Yao=x;8in ¢F3;€08¢ (MAH Xy =Xy COS (p—}—y1 sin @, Vs

= x; Sl p—y; cos ¢}, C: x3=ax,, y3=>by,. 1219, x’ _——b—y y’ -_—x>
I y 1 1
1220, x' =kx, 3’ Fym X' =ky, y'=—= % rae f— moboe aeiicmu{
TeALHOC YHCJO, OTJHYHOC OT HYJd. ;
17/ I 1 a/ N A
1221. = A L 5 -
b R LR I Hx)y’
, bbb / \
vy (= hk g a y (eg)y i
" 1/ 1 1 / i
r__ i = _,_alv’__ _1____\ N E
x—“QK\‘;"T}\”"x 2 b )\l }\/'}y ‘.7
1 b/ I 1/ i
! =, Vx— .
Y=g ol 2\\7»-|-7\>y.
Ykasanue. Hekovoe npeolpasopatine MOXeT OhiTb Hpe[lCTaBJleHO KaKl
NpoH3BejelHe TPCX NMpeoGpazoBamit: npeo6pa303amm oy x¥ = 'E — '—vb—,i
y*-_ - 'Z , nepeBogsiero januyio ranepbony B runepbony x*y* I§
npeoGpasonaunsa B: x"* = hy*, y’*——;---xy* wan x'F=dy*, yr* x*,'g
nepesoasuiero ruuepbony x*y* =1 B cebs; npeoépasoﬂanna §

X = % (" +y™), y=— g (x*—3"™), nepepoxsuiero mnepéoﬂy
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¥ =1 cuosa B gannyio rumepboay. 1222, x'=x} 21y, y'=x-+
dy 2 n We=xf 2=y, y=x—y ) 2 1223, 1) x' = gp (2px—2uy -+ p2),
==h{(y—p), ree A u p—mobbie uncaa, npuueM A=£0. 2) 1 ==
== 9% (2px—2uy+p?), 9’ =y—n, rae p— moGoe yeso. 1225, X' =x -t
2012, y=y1-2, 1226. [apaGona y2==2p (x—a) (@ — paccTosivue or
BCPIWMHBL 1apaBonbl A0 Xopabl, NEPHUCIAVKYAspHOW K ocH mapabogs u
oTcCKAIle oT mapabojbi CerMenT J@uKOH naollaan). Y ka3 aHHue.
Paccmorperb yuuMmoayaspnoe adgHiinoe npeobpasobanie, iepeBojdllce
HPOU3BOJILITYIO XOPJY, OTCEKAIOMYIO CerMeHT AaHuoH nJowaju, B Xopay,
HCPIEHANKYAAPKYIO K OcH napaboast.
1228, x' = x cos p— y sin ¢+ xo (1 —cos ) + ¥, sin @,
¥ =xsin ¢-}y cos p— x, sin (p—Lyo(l — COS §)-

1
1229, X=og (xowyo ctg 2) Y= —\xo ctg (2p~—{-y0).
1230.

x'=xcos 2p -ty sin 2¢-}- xy (1—cos 2¢) — ¥, sin 2p - d cos @,
V' ==xsin 2¢—y cos 2 — x, sin 2¢+ ¥y {1 4-cos 2¢) -+ d sin .

1231. Ocb cummerpux y:_«—yz"-—, BekTOp nepenoca  {x, O}
M R

1232, xsin-¥ — ¥ €OS - -—— 0. 1233, Ocb cumateTpHU = —;
S 2 @ )
cos —5— sin 5=

BEKTOD niepeiioca
1 A Lo
{‘2'“ [%o (1 cos @) +yo sin gl, 5 [xo sin g+ yo (1—cos (p)]};

KanOHHueCKMil BH

X, COS --‘(‘g——\—yo sin (‘g .y ey,

% x
X =x

1234. BeKrtop nepenoca Bjonb ocH cummerpia {9, —3}. Ypasuenne
ocH cuwuwpmt x-}3y -+ 15:=0. Kanonuueckas 3safnuck npeoGpasoBaHns

X x*, T =y* L3V 10, 1285, ¥’ =—y 15, y'=— x--5.

, 3 4 8 4 3 .4
1236. x =g X yTS—, y = 5 x4 z y_}__s_.

;o Ax+-By - C . Ax+By--C
1237, x'=x~—24A N Y __y—-QB—————————A,_l B

11
1238. ' =y, y' = —x-|- I; (p=—>g-; HeMOABUIK A TOYKA <—2~ , :?)

1239. ¥ =—y, y'=—x--1; ypaBnenuc ocH CUMMCTpHH y==— x-}- 9
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1o d

BEKTOD MepeHoca BioJlb OCH CHMMeTpHH {
n N “‘
M3 YrOX <5 BOKPYF OCH C HanpapifiOULHM BCKTOPOM | o=, =, 0p, mpo-4

xonsiue#t uepes Touky (3, -— 4, 0); Kanounueckuit pug x’*:——y*, y
e g% 2% em 2%, 2) 110BOPOT HA yTOJ I BOKPYL OCH C AN paBJsIOLIAM BeK-:
TopoMf{l_/%, o O}, npoxonslleit uepes Touky (—5, 0, 1); xanoun ;
*=_ y* 2*=z 3) nosopor ma yrom}
V59" V594

npoxonduiei uwepes Touky (5, I, 0); kauoumuecknmii sug x'*

o *
YeCKMH BHA X' =-—x*, y

) 29
arccos<— —3—6> BOKDYF OCH C HampaBAsIOLAM BQKTOpOM{

y's89f’ _ o
29 . V59 . . V59 ., 29 o
30

—% T =730 Y T3

4
=2%; 4) npouspene- |

4
b

9 .
HUEe Hn9BOpOTa HA YroJ arccos -3- H [epeHoca BaoJib OCH BpallleHusi Ha

BEKTOP, KOODZHMHATA KOTOPOro HA OcH Bpawenusi pasna 3 J/5; ock npo-*

. I
xomutT uepes touky (10, 0, —2) n nmeer nanpasasomuil BeKTOp {17,-:,'

2 2 Vs Vs 2
—_ 0 ; - o C w Y% V9w C k]
Vs } KaHOHMUeCKHi BHA X'~ = 3 X 3 Yy = 3 gy ¥

2*—z* 13)5; 5) npomsBencHHe CHMMETPUH OTHOCHTENbHO TVIOCKOCTH, §
2

3 T8

3
npoxopalllell yepes TOUKY M == M neprneHjuKyvispHolt”.

I 1
V5L V51’ [/51}’
BOKDYT OCH, Mpoxonsllleii yepes Toyky M ¢ HanpasAsiollnM BeKTOPOM &; .
7 V51 ¢ s V51

KanoHHuecknii Bug x'* = B =Y Y = et {Gy.*, 2=

= —2*%; 6) npou3sBeaCHNE CUMMETPUH OTHOCHTENLHO TWIOCKOCTH 2x — 4y —
—5=0 u nepexoca, onperengemoro Bektopom {0, 0, 3}, Komnnanap-

. - *
HHIM MJIJOCKOCTH  CUMMETpUM; KaNOoUHYCCKUU BUJ X =

: 7
K BeKTopy az{ ¥ NOBOpOTA HA YroJ arccosT(—)

TR TN

= —x*, g —y*,
2% —=z*1+3; 7) npoH3BeAenHe CHMMETPHH OTHOCHTEMbHO IIOCKOCTH x -}
4+ 2y+32—7=0 u mnepeHoca, onpegensieMoro pektopom {6, 12, —10},
KOMMJIalapHbhiM 3TO¥ IJIOCKOCTH; KaHonquecxﬁﬁ BH x’*=——x*, y’*:
= y* -2}/ 70, 2’ == 2*; 8) mpoussCALUHE CHMMETPHH OIIOCHTEMbHO MO~

3 .
5| H nepreH UKy 15 pHOH
: 2 2 1 T o
K.BEKTODY @==y— 3, — g, —°¢, H N0BOPOTA Ha Yrol -z BOKpYT

CKOCTH, poxopsieit uepes Touky M= {9, —3, -

OCH, NPOXORAUFH uepe3 Touky M, ¢ NallpaBJASIOUIUM BCKTOPOM @ KaHO-
- * * * .

Hudeckuil Bup ¥ =— y*, " =x*, 2’7 ==— 2%, 9) npousBescHHC NOBO-

poTa Ha yrod {1 BOKPYr ocH, npoxoaduweil wepes touky (0, 0, 14) ¢ Ha-
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1}pnBJlF{lOUU/lM BEKTOpPOM

28
{1"1“4' V14’ |/14}’

¥ fepeHoca BAO.Ib 3TOi OCH, olipepeasiemoro sektopoM {—I, —2, —3};
KaUoMMYecKHil Buj

W=yt g =—yt, 2=tV

10) npon3Begelne CHMMETPHH OTHOCHTEALIIO N10CKoCTH X - 3y + 15 =0 u ne-
peroca 1a BekTop {9, —3, 0}, koMianapubiil 37ofl HIOCKOCTH; KallOHHYECKHIT

* 3 *
BuAx " = — x¥, y'*=y*-+3 V10, 2" =z*; 11) npomnseejcHne TOBOpOTa
s
Ba yroll - W 1lepeHoca BROAb OCH BPALICHMs HA BEKTOP, KOOPAMHATA
KOTOPOro HMa OcH BpallleHHs pasHa —9; och BpaUieHHs MPOXOZHT yepes
Toury (0, 0, 9) u mveerT nanpasasiouluit BexTOp {-3-, 5 (s Kauoun-

o . * * *
UCCKHEL BHE ' = — y*, 3" =x*, 2" =2*—9; 12) upoussegenue cHm-
MCTPUHM OTHOCHTCJABHO MAOEKOCTH, HPOXOsilel uepea touky M= (9, 9, 9)
2 2

v v vEr
BOK]PYI' OCH ¢ 1ANpaB/IsioniMM BEKTOpOM @, Mpo-
8 Viz .,

o o *
xonsiinell 4yepes  TOUKy AM; KaHOHMYCCKHE BHR X’ =_§x*'—“"9_"’3' ,

17
o v x* —\—'—» , 2% gy 13) nponzsencHHE CUMMETPUH OTHO-

B HepPNeHANKYNAPHON K BEKTOpY @ = H 1OBO-

poTa f1a yroJl arccos 9

CUTCMBHO MJocKoCTH 2x—y —5z4-15=0 u nepenoca, OnpefeaAeMoro
BCcKTOpOM {4, 3, 1}, KoMIL1alapHbiM 3TON IIOCKOCTH; KaliOHHYECKHI BHJ

1 = x, '*—-y + 126, 2% =2z% 14) nponsseuelme nosopora Ha

e ——: npoxo-
VQ, VQ; }y P

aaliell dYepes urauaJo KoOpAHHAT, M NepeHoca BAGABL 3TOil ocy, onpeze-
V3

———— *
g Y

T
yrod oy BOKPYP OCH C HAUDABASIONLHM BEKTOPOM {

. . x|
asieMoro BekTopoM {2, 2, 0}; kaHouwYcCKMii Buj X’ =y x* ,

P V; x* 4+ —2~y*, 2% =2z* 12V 2 15) cHMMETPHA OTHOCHTCABHO

naockoet bx -+ 2y - 2 4+ 30 =0; Kauoungeckuil Bug x'* = — x*, y'* =y*,
#®

2’7 =z*; 16) npoussejletue CHMMCTPHH OTHOCHTEALHO MJOCKOCTH, INpo-

xonswedt yepes Touky Me=(--1, —1, 0) wu ncpl‘lCH}.lMKmepHOﬁ X

BEKTOPY

e e

21
¥ TOBOpOTa Ha Yrod 3— BOKPYr ocu, Mmpoxogsuei uepes Touky M c
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Harpasag0UMM BEKTOPOM ] KaHOHUYECKH I 214914

Pk 1 * V3 * ko vli/.3 * ! 2 ¥ _ *,
= —gx — g Y% Y= 5 X —~2-y y 2 =—2%
17) npoussexenye NoBopoTa Ha yroJ —é— 1 MCPeHoca Bi0Nb OCH BPALICHHUA Ha
BEKTOD, KOOpAMHATA KOTOPOTO Ha OCH BpallleHHsi paBHa -'}3; ocb Bpatue-
2 1 Y
HUS TPOXOZHT Yepe3 TOUKY <€, —é , O/ M MMeeT HaNpaBJISIOWHH BeKTop
{_I_A , .l_—, —l.v}; KAaHOHMYCCKUM BHJ
V3 V3 )3
¥ 1 * 1/3 * ':?_Vg. * ._l__ * ¥ % --1—'
X =—-2-x——2y,y ‘—'2x —2.)),2 =z +1/3’

18) npousBegcnue CHMMCTPHH OTHOCHTGIBLIO [MJIOCKOCTH, MPOXOAA-

11 1

meit uepes TOuky M =< ) W MeprneHIHKyNspHON K BeKTopy

PR
a= ! LS 1} n. A0BOPOTa HA Yrod 3 BOKDYF OCH, NpOXO
e e i 3 ’
asileil yepea Touky M ¢ nanpapssiiolliM BEKTOPOM @; KailoHHUecKMH Bupy
¥ = lA * }/3 * r*___l/s * | 1_ x % _ %
X 2 Xt = 2 ynLy = 2 X | 2 yn, 2 = 27.

. 1243. T1oBOpOT Ha yroJ 5L BOKPYT OCH C HallPaBJ/IsioliM BEKTOPOM {cos-qJ

29

sin‘—g-, O}, npoXoAsimiefi dYepes TouKy (O, 0, ;/; KalOHHYecKufl BRI
F=p, = yr, 2 =
1 8 4 4 8
1244. / -5 9 o 1245. 5 v o
8 1 & 7 4 4
9 79 9 |- 9 9 T 97
4 4 7 4 8 1
9 9 9 ~—9 9 )
3 1 L /3 1 8 4
1246. 4 T ]/8 1247. o o —7
A 3 V 3 8 1. 4
4 4 T8 99 9
]/'._3 ]/f?j L 4 4 7
o 8 8 2 ~9 9 9
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, 4 1 8 , 1l 2 10
1248. x' == 9 x4 9 _v+-gAz—-l4, 1249. x _F«lsx—kﬁ_v-]-lSz—i—Q,
7 4 4 2 14 5
y’:=~9x—|— g‘y—_—g-z_‘Qv y’:lox+l-5y 152_1_4y
) 4 8 1. , 2 12
Z=— g X gyt g-z—|—o. 2= 3,\-~-3—_v-—3~z—r6.

1250, ¥ = o x-t g bz
X=Xy Yt g2k,

' 11' 10 2
ylz—""l ll~y+lal
l,._? l_' 3
2 —'15x‘f1'5y“'1'5‘+ :

1251. Toxpecrsentoe npeobpasoBanne x' ==x, ' =y, 2’ =2 1 cM-
MeTPHSI OTHOCHT@ILHO IIJIOCKOCTH, APOXOAMLICH UHepe3 TPU AaHIBC TOYKU:

1 2 2 2

oy %‘y ERAEY

2 2 2
y’: E— + 3' 3 Z—{—"g‘,
, 2 2 1 2
Fm gy Yty ity

1952. 1) HaomeTprueckoe npeoGpasoBanue, coxXpalifiiouglee OpHeHTa-

2m

wio: ¥ =2-+1, y'=x, 2’ =y— NpoH3BeACHHC NOBOPOTA HA YrOJI g
i 1 i .

BOKDYr OCH C HanpabJsiol¥M BEKTOPOM { i I/3~, —V—s}, npoxoasuei

2 1 .
yepes TOUKY <3-, T, O), W Tepenoca BEOAL 3TOH OCH 112 BEKTOD

¢ XoopauHaToil 173 KaHOHMYeCKAs 3allich NpeobpasoBaHHs
. 1 73
xl* _ 2 x*__ 12 y*,
V'3, b
== xF - )
y 2 2 J ’
* 1 M
2=t
)°3
2) npeofpasoBaine, Meisollee opuenTanuior x' =-—z-+1, ¥y =yx, 2’ =

T
= y— [poU3BeJIeHNE NOBOPOTA Ha yron -'é— BOXPYF OCH C HanpaB/IslOuHM
- 1 - 1 11 .
BexTOpOM (-5, — - . - L TMpoxojsiiecit uepe3 HCNOABWAKHYIO TOUKY
ya' 13T el
12 11. C. Moacuos, A. C. ITapxomenko
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]

4
I 1 1 1
T 5 G ) H CHMMCTDPUH OTHOCHTEJIBIO MJOCKOCTH x—y—l—z-——2~ =07
KaHOHUYECKUH BHA NpeoSpasoBaHus
s 1 V3

LAONEYS S AEYS
JC---QX 2y,

s _ V3

' 1
Y=g 5 Y
2% = 2,
10 23 10
1288 [ 5 5 —o7
_% 0 2
27 971 T 94y
2 10 25
97 o7 27

1254. a’'=acosp+[e, a}sing. Ecan a={x, y, 2}, a’'={«', ¥,
2'}, e={c, B, v}, 10 .

x'=x cos @+ (Bz —yy) sin ¢,
¥y’ =y cos @} (yx—az) sin @,
2’ =2z cos @+ (ay—Px) sin @.

1255. r'=rcospile, rising+e(e, r)(l—cosq), rae r=0M —
paauyc-BeKTop TPOW3BOJMbUOH TOUKU TPOCTpaHLTRA, r'=0'/_l71’—-pa,:x,uyc-
BeKTOp ee obpasa. Ecm r={x, y, z}, r'={x', ¥', '}, e={a, B, V},
10 %' =[cos @+ & (I ~cos@)] x-|- [ ysin g +af (1 —cosq)] y+[B sin?)—}—
+ay (I—cos @) 2, y' =1y sin ¢+ af.(l—cosp)] x+[cos p+§2 (I —
—cos Q)] ¥+ [— asin @+ By(I—cos )]z, 2'=]|—Bsingtay(l —
— €08 Q)] x4 [ sin @+ By (1 —cos ¢)] y + [cos ¢ -2 (1 —cos )] 2.

,_ 0x ,_ oy
1256. x =TI Y =7
ox’ oy’
L X= y=— e
x4y

2y 2!
X Ty

1257. Oxpy&KHocTh ¢ (x2+ y%) -+ 2a0x -|- 2b6y +-02 =0, ecsin pannas
OKPYXItOCTb We IIPOXOLUT Uuepes Hauano Kooppuliar, npaMas 2ax--2by -+
4+ 06=0, ecnn aaHnas OKPY)KHOCTb MPOXOZHT Yepe3 Ha¥ajo KOOpRHuart.
1259. 1) Ileutp (—g;—’, —%(E); panuyc r’=' %ll/az—l—lﬂ——c.

>

1260. Oxpyxuocte C (¥2+4y?)+ Aox-+ Boy=0, npoxogsiuias uepes
Hayajlo KOOpAUHAT, ccJAM jaHHasi npsmasi He I[POXOpMT dYepes Hayalo
KoopauHaT; cama npsmas Ax-4 By=0, ccan pauHaa npsiMasi MPoXoguT
uepes Hawalo KoopauHaT. 1263. Tlycte M -—Touka mnepeceucHust ABYX
oxpyxHocteit C; n C,, a M'—o6pa3 >Toll Touxm npu uusepcau (O, ©).
Paccmorpnm pBe oxpyxuocTd Ky u K,, KaXjpas U3 KOTOpbIX MPOXOAHT
yepe3 Touku M # M’, npnyeM oXpyxHocTh K KacaeTcs OxpyxKHocTd Cp
B Touxe M, a oxpyxkiocTe K, XKacaercsi OKpyKHoctd C, B TOH Ke Touke
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M. Tipn uuBepcum (O, 6) oxpyskHoctd K; u K, HNBapHaHTHH, a OKpYX-
nocts Cy u C, nepelRyT B OKDYHOCTH C] n C, mpoxonpaine yepe3
Touky M’ u xacawmuecs B 370l Touke M’ COOTBETCTBEHHO OKPVIKHOCTeH
|o|

Kl(_ l) " Kz(-‘Kg. 1264. l) d——m; 2) n—{ay b}'
_ | 4B

. 4 (a2+b%)=|ol. 1266, |A'B' | =0 | ——"—"— 1267. ¥ xa-

1265. 4 (@2+b9)=|o|. 1266. |A'B' | I aTTom ! Ka

zaune [IpnmeM nomoc O 3a nadano xoopruuiaT. Eenu nomoc O nexuT
pue okpyxHoctn C:x2-t+y2 ) 2ax+20y+c=0, 10 ¢>0; ecu Ke O

’

JeXKHT BHYTPH oxkpyxHoctH C, 10 ¢<< 0. Ilpwu uuBepcuu x=Tcx——2,
Xy
! -
¥ ==Tcy—§ Jlepast uacThb YpaBlieRust OKpyxHocTH C npuHuMaeT BRA
X4y
: 2 /2
¢ (24 y'%) 4 2a0x’ -+ 20y’ + 02 ;C ¥ty }—2 Ty —|—2 y +

(xl2+yI2)2 - (x12+y12)2 -
Jna Ttouex, ﬂemamux BHe oxpyx\'ﬂocm C, x2+y21-2ax-+2bytc> 0

31134HT, x’z—}—y'2—|—2 -x' —|—2 y —|— >O (tax xak ¢ > 0). 1270. I1pn

ycloBuH, 4to C nepecexaeT Ox(py)KHOCTb unpepcuu. 1271, Yxasaumue.
?
OM - OM’ =o, -0—]—\]——=—(1 OM -ON =1%; mNepeMHOXHTb MOUIEHHO JBa
ON %’
NOCJeIHHX COOTHOLICHHSI M CPaBHHTb PE3yJIbTAT C NEPBLIM COOTHOLICHHEM.
1272. annas npsmasi npu uiisepcun (O, 0) nepexoquT B HEKOTOPYIO
OKPYXHOCTb C, npoxoasutyio uepes momoc wusepcun. Ta mosmynaockocts
OT JdHHOR MNpsMOH, rlle ACKHT fofioc O, NEPCXOIUT B MHOMECTBO BCEX
ToYeK, JeXalUuX BHe OKPYXKHOCTH C; TOUKHM APYTo# NMOJYMJIOCKOCTH OT0G-
paKaloTcs BO BHYTpEHNHHE TOYKH oxpymnocm C. 1273. Oﬁmaﬁ 4acThb
/ {2
BHYTPEHHHUX TOYCK OKDY:KHOCTei Kx——. Jy2 == i , %2 _}—(y_. ) =-l_

1274. OGnracTb, cocTosABlasi H3  TOYEK, JeKalWyx BHe oxpyx\Hocm
(x—l)2—|—_y2 1, HO BHYTpH OKpYHIIOCTH (x—2) +y2=4 (cepn). 1276. p’ =

=~I; (Il —ecos ¢) — yantxa [Tackans B Cllydae >/JHICa ¥ THNepGOTH;

o :
KapLuoupa p’=—p~ (I—cosp) B cnayuae napabonei. 1277. 1) [MapaGona
y2==x; 2) MHOXeCTBO BCEX BHEIUHHX TOYeK 370l 1apaGosibi.

gx , ay , oz -

B =y Y Teryre, CTererd
. ox’ N oy’ oz’

=x/2+y/2_|_212’ yw—x12+y/2+212’ 2=x12+y12+212

1281. Cdepa

d (v +y2+ 22 + 2a0x + 2boy + 20z 402 =0,
ecnn panHast chepa S He npoxogmr uepes nomoc uusepcun (d == 0).
o2
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Ecnn paunas cdepa MNpoxojdT uCpes Hauano XoopanHar, To S’ —mo-
ckocth 2ax+2by+2cz+0=0. 1282. Cdepa D (x2+4y2--2%) ) Aox -+
+ Boy-+Coz=0, npoxoaamas uepe3 lra4yalo KoopauHar, CCiIM NaHHAS
IJIOCKOCTb 11@ NPOXONHT dYepe3 Haualo Koopauilar; caMa IJIOCKOCTh
Ax 4+ By-+Cz==0, ecaym panHasi NI0OCKOCTh NPOXONMT Uepes Hayaso
koopanHar. 1284. ¥ kaszauune. PaccmorpeTh ase cdepel, nepecexaio-

, paamyc ——

mHecs Mo gariioit okpyxitocrn. 1285, 1lenrp / 7

’ 2 ' 1
1287. ¥ x azanne. [lpunsary 3a nadano Koopauiiat Touky O, a 3a egu-
Huny macurraba— aunamerp chepol S. Toraa ypasuenns oKpy:KHocTH A
/ 1 2
B 0
Oyayt x2+y24-22—2z=0, Xox+J’0y+\zo— 03 2——2=O7 e (xo, Yo,
2,) —Bepuinta xonyca. Ilpoussecrn unBepcmio (O, 1). 1288, Y kaza-
g ue. Tlpy nHBepCHH coXpallgeTcsa KacaHue OKPYMKHOCTeH M Yribl MeXay
fiepeceKaloluMuUCs okpysxiioctavi. 1289, YV kaszauune. Bpectn npsvo-
YrONBHYIO CHCTEMY KOOPAMHAT, IPUNKMAS 32 11a¥alo KoopaMHat Touky O,
3a GasucHbill bextop ocn Oz —mextop OF, a 3a nanpasnenne ocn Oy —

Hanpasnerue juaverpa AB. Torma ypasuenne coepul S Gymer x2-Ly? 4
+ 22—2z==0; ypaBHCHUS NJIOCKOCTEH, COAEPIKAUIUX OKPYKHOCTH ceMeli-

cta C;, 6yayr y=A, rae | A| <3, a ypabHennus naocKocrefl, coaep-

KaUMX OKPYKIOCTH cemelictsa C, 6y/:1.yT ur4-2z=1 (u MpuunMaer Bce
gciicTBUTeNbHbIE  3Rauennsi), Jlaznee BOCNIONL3OBATRCS HUBePCHEH (0 1).
YpapHetina cemedicts C; H Cy oyayt

x2+y-—2}\'x+l=oy ,
@

(%)

1280. x;:xe=x. 1291, x;:x=1:x 1202, 1) 1:—1; 2) 1:—A.
Ykazanue. B nyuke l'lpﬂMbIX, pealu3yoiuX NPOCKTHBHYIO MPAMYIO,
equundHas npsmas (1 :1) pomxda GbiTh MapasifenbHa MpoexTHBHO-ad:
(uBHOA NpaAMOii.

24yt —2ux—1=0,
z=1 }

1293. 1) Xy dp ay Xy
Al = 2‘2 (7 Aef= Qo1 Xa| |

1 Gig ay by

by as ay by

2) hxy=appix; 4 agpexs,
Mty = 1 01%] + Qoo X5,

rae Py ¥ Py ONPENCISIOTCA U3 CHCTEeMBl ypaBHeHHi
ayPr - QP ==by, }

@101~ QgaPz == by.

1204, 1) Ay =_YT"% L AT,
} Axy b—a, " Ax, b—a,
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2) x= ayP1Xy + AaPoXe

rae py M p, ONpeAeNSloTCA H3 CHCTEMBI
Orx1 22 '

ypaBHeuui

apy ~ Gpy =0, }
p1+p.=1.

Yxasaune. [TepeliTh X OqHOPOAHBIM KOOpAMHATAM H BOCIOJAb30BATHLCH
3%, Xi— X

., X
pesyJabraToM npexeifyulelt sagaun. 1295. (ABCD)= — ! .
Xo— X3 Xo— Xy
1296. ¥ xazanne. Ecam npunare touxy O 3a uadano apgpuuiioi
CHCTEMH KoopauHat Oxy, TO

LG Ay Gy

_la el | 1d ds |
(ABCD) = e o - Td Al
by b by b

rae A=(a1v as), B__—(bl’ bs), C=(Clv Ca)s D=(d1, dy);  KOOpAHHATH
Touex A’, B’,.C’, D' nponopunonabibl Xoopjnuuatam touex A, B, C, D

ay Qs Ial as
1297. (ABCD)—= Ccl CC; : Zi ;:
by b by by

1298, x;:x,. 1209. x,:x,. 1300. [lpamas, npoxoxdwas uyepes
TouKy A mapadanensno BC. 1301. Buccexrpnca cmexnoro yraa. 1302, Ips-
Masi, coefMHsiowas Beplunny O [pAMOFO yraia ¢ cepelduoil orpeska
THIOTEHY3k!, OTCEKAeMOro Ha Hell GHCCEKTPHCAMH BIIYTDCHHEro W BHeLl-
Hero yria npn BepmHne O. 1305. ¥ kasanne, [lpuHars pse nHpa-
pPHaHTHBIE TOYKM 33 0a3MCHBIC, a TPeTbi0 HHBAPHANTHYIO TOYKY 3a CAH-
HUURYI0. 1307, Ax{=p1@:%;+ 02b1Xa, AX]=0.a0%; + PabsXs, THAC Py H 0y
ollpefe/IsIOTCS M3 CHCTeMbi ypaBHeHHi:

P11+ p2by =c1, }
P10z -t Poby == .

1308. Ax{=ux5, Axj=x;. 1309. 1) (1:—1) u (1:2); 2y (I :08;
3) wnHBapuauTHhX Towex mer. 1310. 1) (@ — age)? +4ayy0s << U;
2) (011 —@a9)* 4012051 > 0; 3) (11— 030)2 - 403505, =0; 4) ayy=0ap# 0,
Qpg=an="Y.

1311. 2) ay;  Qaig
Qgi Qoo
2) TomgectsenHoe NpeobpasoBanie; 3) runepboanueckoe NpeodpasoBauye,
coxparisiiolliee opueliTainio; 4) runepGoantieckoe npeofpazoBaline, MEHAIO-
llee OpUeHTAlMIo; ) 3AMUNTHUCCKOe npeobpasosanne. 1313, 1) (1: —1);

2) (1:1) w (l:—1); 8 (L:— (141 2) u (1:(/ 2—1); 4 nusa-

<< 0. 1312. 1) Mapabonnuecxoe npeoSpasoBanne;
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1

puaHTHBIX Touek Her. 1314, 1) Ax{=kx;, Axj=1xy; 2) £>0; 3) cxkarue!
X ocu Ox, ¢ KospduunertoM %, 054k 5= 1, no nanpasnenuio ocu Oxy.
1315. 1) Ax{= xy} lexs, Ax,—-xz, 2) caBur no nanpasiesuio ocu Ox.
1316, Ax{=x; -} X5, Axi=1x. .

1317. bl (5}
by ¢

G U
Cy

ay by

0.
ay by =

1318, Ykasauue. [lpunsary rtouku A ¥ B 3a GasucHele, a C—
33 €XMHUYHYIO TOUKY TIPOCKTHBHOM cHcteMbi xoopauHar. 1321, lluknuue-
Cxoe NipeoGpasoBatine ¢ nepuonoM 4. 1322. Hu oanoro, ecnu (A B'BA’) < 0;

1Ba, ec/au (AB’BA’) >0 ¥Yxkxaszanue Tlonoxure A=(1: B =
(0 1), A’=(: 1323 Yxasanuc. [Monoxure A=(1: ) M=
0h, m ——(1 1324, Axj=ay,%1 + Qyp%;, xxo—az1x1—a11x2

1325 ) a“—l—ama21>0; 2) a3, + a0 << 0; 3) TAKHX HHBOJNIOLHOU HBIX
npeobpasoBalinii ner. 1328, l) Axj==xy, Mi=— x5 2) E'=(1:—=1).
1329. x'=—x. 1330. CumMeTpusi OTHOCHTC/IBHO OJHOHA UHBapUaHTHOH

npsMoit B HampasieHud apyrofl. 1331, 1) x’=--§. 2y Tlpn k< 0.

3) Mpu k>0; uuBapUaHTHLIE TOYKH UMEIOT xoopiuHatet =+ V k.
1332. 411)) Ecin Ays= A] (a;50), 1o Axj=—box,+bixy, Ax =
a ay

= —--—xl—l—b2x2, ecnd A} % Ay (by 5= 0), To Ax{ —a1x1—7]—x2, Axf =

= (X — Xy 1333, Ax]{=rFxy, Axi=1x;, Tae kE—aw6oe neficTBUTENpHOS
yuCaIo, o-mmmoc or HyJs; eciu k>0, To HuBOJIOUUS THNEpGoOIHUECKaS,
ecnu k<< 0, To sanunthueckas. 1337, Ykasa uue. Ilpusars Touxy A
¥ B 3a GasHcHple TOUKH NpPOSKTHBION CHCTEMB! KoopgHHat. 1344, a5 x2 —
— 2apxy —ay2=C. Ecau 3TM JMHHK SJANTHYECKOTO THIA, TO HHBO-
MOUKA BJANUNTHYECKAs, €CJTH JMHUH THNepOoJdHYecKOro THNA, TO WHBO-
mouus runepGonnueckan. 1345, ¥ xasanmue. [lyctb A’—oGpaz A,
a A”—o6pa3 A’ npu xaHuoM npeoGpasoBannu II. PaccMoTpuM HHBOJIO-
wuio I, n71a xoropok Touka A’ wuBaphanTa, a Touka A mepexogur B A”.
Torra npouasepenue III npeoGpasyer A B A/, a A’ B A, T. e. ABjseTcs

" X X .
unBoJiomue#. 1346, x-——-;‘—, y=}3. 1347, 1) M=3:2:—=1}2) N =
3 3

= (12, 9); 3) R=(5: 0:—3); 4) P=(1:1:0). 1348. Tpsamuie nepece-
KajoTcs Ha ojHOll ¥3 cropon GasucHoro Tpeyronbnuxa A Az Az 1349,
1) Pasr marpunpl

M=(”1 Uy ”3)
Uy Uy U

DaBeH AByM; 2) paur Marbnubl M pasen I;

" )

1350. (120: 14 : —203). 1351. Ml-—aal—l—ﬁbl, Axg=0ay+ Bby, Axy =
=y Pby. 1852, 1) 3x+x,+9%,=0; 2) Ax,=3x—p, Ax,= 3,
As=—a; 3) a=0, p=1; HecoGcTenHas Touxa (—1:3:0).

Uy Uy
Vg U3

Uy Us
Uy U3

Uy U
Uy Ue
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A %1 g
Ay Xg Ugg
Q31 X3 Qgs

X3 Qg0 Q X

1y A= bs 32 (33 , A, , Az Qg Qg X3 .
1 T Oy ay by ayy nw @z b
by agy ag Ay by ag Qg1 Gy by
by ags a3 as; by s ag O3 bs

2) Ay = 0qipyx] + G1aPa¥s + G1sPsXs
Ay = g1 0y X] + QgaPaXs + GaDsXl,
Axg = ag101%] + Q202X -} QagPsXls
A€ P1, Oz P3 ONPENEJISIOTCH U3 CHCTEMbI

@y 101+ 1902 + 1303 = b1,
Q9101+ Q9209 1 QasPs = bs, }
3101 + Q3202 - 3303 = b3.
1354. Ax,=8x/ — dx,
Axy=2x]—4x5+-4x5,
Axg=2x{ — x{+x.

;X by taixs s OaXy T boxg-coxg
1855, hxj= a1+ biegtcres ’ by = A9y boes o5 '
A = agxy-tbgxg - Ca¥3
ageq + bsez +cae3
_ Awx4Biy+G _ Awx+Byy+Cy
1956 1) M= e B O Mt T Mpnt Boya TGy
Ay = A3x+B3y+C3 L.
87 Agxg+ Bsyo+Cs

Aqyx1+ Byx %1+ Box
9) Ay, = X1 1X2 A Agxy+ Boxy
) A Ayxg+ B yo+Cr’ V2= Agxg+Beyo+ Gy’
Ay = Agvi+ Bgxy .
8 ' Agxg+Bsyo+Cs’
3) |4y By Ao+ Biye+Con

Az By (Apxg+ Be¥o+Ca) ya[=0
As Bs (Asxg+ B3¥o+Cs) vs

1357. (©:1:—1). 1358, x;}+x=0 (ocb Ox); x —x2_0 (ocw Oy);
xl—l—x2—|—2x3—0 (Heco6cmeuuaﬂ l'lpﬁMaﬁ). 1359, (15:—4:24).

1360. 1) lxy % X3 2 Uy Uz
Y1 Y V3 :O; Uy Vg Ug =0.
2y 29 23 W, Wy, Wy

1361. 1) u2x2—|—u3x3_0 2) (0:—xy:x). 1363, My=(0:x,: x3),
M2 = (% 0: x3)! 3= (xl Xp 1 0) 1364, UgXg -+ UgXg= 0, UgXs -+ Uzxy =4,
s+ gty =0. + 1365, (4p:—1y:0), (0:up:—uy), (ug:0:— ).
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1366. x, : x,. 1367, 1) ][0:1:——1], [1:00—1], [l:—1:0]; 2y[1:1:—1},
[—1:0:1), [1:—1:1). 1368, 1) Fy=(0:1:—1), Fo=(1:0:—1),
Fa=(1:—1:0) 2) A, F =[Q:1:1], ApFo=[1:0:1], AgFs=[1:1:0].

1370. 1) l\a Ly ;7) , rae a, b, c — AJHHLL CTOPOH Tpeyroasunka A BC;

cosA ' cosB ° cosC
1371, 1) x4 x4 15 =0; 2) @ty by ey =0; 3) x, sim 24 + x, sin 2B -
—+ x38in 2C=0; 4) x; cosA + xyc0s B+ x3c08C==0. 1373, ¥Yxazanuue.
1) BBect npocKTHBHYIO CHCTeMY KoopauHaT A A,AgE; 2) BBeCTH NpPOEK-
THBHYIO CHCTCMY KOOD/IMHAT Q,a04e, TAC Oy = AyA3z, Qs=A3A;, 03=A14,.

2) (cos A : cos B : cos C); 3)< ! b 1>.

1376. 1) OTH; 2) an” Yxasanue. 1) Beectu Ha npoextusHol nps-

moit AB NPOEKTHBIYIO CHCTEMY KOOPAUHAT, NMpHHUMas Touku A u B 3a
Gasucuble. B Taxoil cucreme koopuuuat C=(a:f), D=(h:pu). 2) Bge-
CTH TPOGKTHUBIYI CHCTEMY KOODZMHAT B NYuyKe NPSAMBIX, ONpeae/lsieMoM
HPAMEIMH @ 4 b, NMpUHUMAs NpPAMHC @ U b 3a GasucHelic. B 3T1oit CHcreme
koopgmiat c=[a:f], d=[A:p]. 1377. D =((haa;}+Bby) : (Aaa, +

4 Bbg) : (hataz+Pby)). 1378, (ABCD)y=-—9. 1379. (abed)=— l
1380. D=(4:0;:—I). 1381. AsM: ’;}f — %:0; : %‘, ~§§ =0.
1382, x;: xy. . : . )
1383. [ﬁx_ Sl 1384. ¥Ykazamnue. TIpuisite TOYKH P,
1

3

Q, R 3a 6a314cauc2 toukr (1:0:0), (0:1:0), (0:0:1) npoexTuBHOIi
CHCTEMBI KOGDAMHAT, & TOUKy S-—3a eauHuusyio.  1386. (1:0:0),
(0:1:0), (0:0:1). 1388, Touka (1:2:0) nepexogut B TOUKy (—3:4:0),
N —15x-|-43y . 7x— 3y
= Br—9yr16’° ~ Bx—0Oy16 '
1390, Ax|=2x; + 3x,— 743,

Axy=3x; —bx, +4x,,

Ax}=8x — 9xy -+ x3.

1389. x’

1301, Auf= ‘;11 gy A== Z? Uy Mt = 23 Uge
1392, 1) Auf= Ayt + Ajatly + Aatls,
huf = Agity + Agatto - Agstis,
Auf = Agiuy + Agalty - Agsliss
e Aijj— anrebpagyeckoC jomoduenue dAeMeHTa a;; B maTpianme (a;y);
2) Axy == Ayx) 4 Agrx) - Agi x5,
My == Agox] - Agoxy 4 Agoxls
My == Aggx] + Agsxy + Aggxl;
3) huty == ayug - aguuf a1,
Aty == 15| + Qgoli} - Agotd ],
Mg = ayglt] - Qoytt§ +aggit;.



1409 1 OTBETHl U YKA3AHUY 361

1393. 1) Ax{=Ayx + Aoy + Ayaxs,
Axj == Aoy + Agsxg+ Asgxs,
Ax} == Ay + Agoty + Agss,
r.ie A,-j—amre6pauuecxoe ROMOJIHENHE S/ICMeHTA @7 B MATpHIle (a,-j);
2) huy=Ayui+ Agul + Agu,
Aug = Apuf + Agoti} 5 Agptt’,
Mug= Aygui] 4 Aggu}+ Agatl;
3) Axy=ayx] - an x; + Az X,
Axp== yoX] + Qgo¥] 1 A,
Mg = Q15X] + Qagx; - Agaxs.

1394, Ax)=MAx;, Axi=Rhoxs, Axj=:Asx;. B cBfske 3710 TpH CKaATHA
¢ kosbbumuentaMu Ay, Ay, Ay K naockocTaM ApA,, AsA(, AAs cBu3kE
N0 HanpaBAeHUIO NTPAMBIX Ay, Ao, Az 1395, Ax]=wx3, Axi=2x;, Ax)==X,.
1396. Ax|==xo-} %3, Axi=xg+ xy, AX)=1x -} X,.

1397, Ax! = AoXy -} Ay,

7\){(2 = 7\1){1 +7\3.¥3,
Axf == hixy 4= AyXo.
1398, Ax|=ex;, Ax,=eox,, Ax]=eyx;
1399. 1) Ax]==oax; |+ Bxg, Axi=ox, a5, Axj=x5 2) TIpn a0 2 1 —
Y
—a’ l—a

TOMOTCTHS € UCHTPOM |7 ) 1 Kosdpuuuetom o npu oo=1—

nepexoc.
1400, 1) Ax[=a;,x; -} Qpoxe -+ Ay3%3,
Axl == Qoy X1 ~+ QgoXa - ApgXas
’ .
)”xz = X3;

2) ¥ =apx+a12y + g, ¥ =0 X0y -} 0s3 (aPdunnoe npeoGpa-
30BaHHE); (X, ¥)-— KOODPAMHATEI COGCTBEHHOW Touku M, a x', ¥’ — Koop-
JnHathl ¢ o6pasa B agduHHON cHCTeMe Koopauual Oxy, COOTBETCTBYIO-
liell JAIHOR ONHOPOAHOH CHCTEeMC.

1401, Ax{=ay10121 + QyaP2Xs + C1303%3,

Axf = G9101%1 -} QoDoXz -1~ Qa303%3,
Ax} = 031p1%q - A3209%5 |- AgsPa%s,
rae py, P, Pz ONPEAGNSIOTCH H3 CHCTEMEI

Q1101+ AyePa - Ay 303 = by,
Q2101 -+ Q2205+ Aogpg = b,
3101 -+ Q3205 -1 Q3503 = b3.
1402, 7\";:‘}11"1» Ax] == 233 Aoy = Qgoxy - 01333
1403, 1) Ax{==kxy, Axl=1x,, Axj=2x5 2) x'=*kx, y'==y (CKaTHe
K ocu Oy ¢ xosuuHentom k no uanpasicHuio ocu Ox); 3) x'==kx,
' =ky (romorerus). 1404, 2) Ax{-=ax;, Ax)=xy, Axj=x5. 1405. 2) Ax{-=
=—xy, Ath==%Xs, Axj=2x5; 3) x'=—yx, y'=y (CHMMETPHT OTHOCH-
tesibiio ock Oy no Hanpasiendio ocu Ox); 4) x'=—2x, ¥ =—3.
1406, CumMerpusl OTHOCHTCIBLO IJIOCKOCTH JT CBA3KM IO HailPaBJICHHIO
npaMOit CBA3KH, Nepecekawollci I1ockocTh st. 1409, 1) Ax]=x;-|-axg,

-
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Axi=1xp, Axj==x3, a£0; 2) Ax{=x+(k—1) x5 Axj=1x,, 7»x§=x,,§
3) ¥'=x-+4a, y' =y (nepenoc). 1410, CzBUr OTHOCHTE/bHO TJIOCKOCTH
CBA3KM N0 Hanpas/eHH NPAMOR CBSI3KM, Jexkalled B 3TOH MJIOCKOCTH.:
1411. ¥Yxazaunme. 2) Ilycre napaGomuueckas TOMOJOTHA 3afaHa
ocblo o0, uentpoM O (/eXamMM Ha OCH ©) B Tapoil COOTBETCTBEHHBIX
Touek M, M’. Ilycte O,— Touka, rapMoHHUECKH CONpsiKeHliag ¢ ToY-
xoii O orHocHTedbHo mnaphl Ttouex M, M’. Torza rapmMoHuuyeCxHe romo-
Jorun ¢ unentpamu O u Op M OCBIO 0 ABJSAIOTCA HCKOMBIMH, TaX Xax jAd
nepBofi roMoJiorHd Touka M MHBapuautHa, a BTODAs rOMOJIOFHSL mepe-
BOIMT 3TY TOUKY B M’. 1412, (@43 Qo : 0). 1415, 1) bx{ = A x|, kxi = Ayx,,
bxj=1Mhgxg, 2) kx{=MAx,, kxi=oax,— Bxg, - kxj=Px;taxs 3) kx| =
=S + Xy, kxj=sxg, kxj=Dhaxg 4) kxj=sx;, kxi=sx, kx;=>Asxs
5) kx| =5x;} Xy, kxi=sx-|-X3, kxj=5x5 06) kx{=sx+x, kxi=sx,
kx;=sxq; 7) kx{=uxy, kxi=1x,, kx,=x3. 1416, 1) MluBapuanTitle TouxH:
Ay, Ay, Ag, unBapHautubie npameie: AsAg, AsA;, AA,.; 2) uiiBapuanr-
Hag Touka A,; MHBapuanTHas npamas AsAj; 3) HHBApHAHTHbE TOYKH
Ay u Az, vnBapuaHTHbe Npsivbie A, A3 U A A,; 4) HHBAPHAHTHBIC TOUKH:
Aj u Bce TOuKH npsamok A;A, uHBapUaHTHBIE NpsMbie: npamas A4, B
IIy40K NpAMbIX ¢ NentpoM Ag (runepGosiinueckas ToMOJIOTHs); D) HHBa-
puaHTHaa Touka A,;, uHBapuantaas npamasi A;A, 6) HHBapHaHTHbIE
TOYKH: Bce TOUKH npamoil A,A;, MHBApHAHTHBIE NpSIMBE: NY4OK NPAMBIX
¢ mentpoMm A, (11apaGojuueckas roMmoJiorus); 7) TOXKaecTBeHHoe Npeobpa-
soBanue. 1419, ¥ x aszanue. [IpuHaTh paHHBe YeThIpe TOuXKM 3a GasMc-
ple Touku Ay==(1:0:0), Ay=(0:1:0), A3=(0:0:1) u egunnunyio
touky E==(1:1:1) npoekTusHoil cucreMnl kKooppunar. 1421, Au;=2x,,
Mig=12+4 %3, Miz=2x; —3x,--5x5. 1422, (1:1:1) u (7:3:5).
1423, Auy=1xq, Mig=2xy, Mig=1x3. 1426. Auy=1Fx;, Ay=~Fkexy, Ay =
= kgxg. 1430, Y xasanue. 1) [lpunars rpeyronbhux ABC 3a Gasic-
HBIH TpeyroJbHHK TPOEKTHBIOX CHCTEMBI KOOPRMHAT;, 2) NpHHATH Tpe-
yroipHHK ABC 3a Ga3ucHbIii TPeyroJibHHX, a TOYKYy O-—3a eQUHHUHYIO
TOUYKY TIPDOSKTUBHOH CHCTEMbl XoopAuHAT. 1483, 1) Q=01 apr} +
+ Q3333 |- 2053X0 %5 -+ 205; X% 204503, =0; 2) ¢ — NONOKHUTEJIBLHO ONpesie-
JieHHas xpagpatuunas popma; 3) ¢ — HeollpefesicHHasA XBafpaTHYHas popMa.
1434, Qyp Qg Qi3 Uy

U1 Oz Op3 Hal_

Q3 Q3 Qgg U

u, u, ug 0
HIH

Attt Agttf + Agals 4241511y 4 2A 551515+ 2A 5051, =0,

rae A;;— anreGpanueckoe IOTOJHEHHE JIEMEHTA a;y B ONpeneiuTese

Qyy Qyp Qig
Qg Qoz Qogle
Q31 Q3 Qg3

1436. Yka3aune. [lpunucare Toukam A; xoopmuuarel 0:1: 11,
+1:0:1, 1:21:0. 14388, 1) ay03 -+ agoxf -+ agax3 + (o34 Qsa) XpXy -
- (am + ayg) $1%5 + (@1a - 021) Xy =0; 2) @11x7 - Aga%] 4~ aagx} + 20035 %5 -
A+ 205, x5%, + 20061, =0. 1439,  4x3— 12x3x, - 9x5 — 24, %3 — 36915 +-
+36x2=0. 1440, xyx,—x2=0. 1441, 2x}—x3—x3=0. 1442, 2x3%, —
— X Xg - XoXg = 0. 1443, AagXeXg -+ g XsX, + QyoXyXe = 0. 1444. 1) ,ueﬁCT'
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pUTeJbHAg Hepachagaioulasgcd JauHAA; 2) pefictBUTe/NbHasg Hepacnaaao-
wascs JHHUA, 3) 1Be JeACTBUTE/bHBIC NpsAMbie; 4) neficTBUTe/IbHAS He-
pacnajalouasca JuHusA; 5) napa MHOuMbIX NMpaMbLIX; 6) XBe coBRazaollue
U [ .
npavMsie. 1445, ﬁ_l"ﬁ?ll?z 0, rae U=upadtupxdtupsg, i=
=1, 2, 3, 4. 1446, 533+ 16x,% +5x3 —5xyx5 ~brax;=0. YKazanue.
CoctaBuTh ypaBmeHus npamuix AB: Fy=0; CD: F,=0; AC: F3=0;
BD: F,=0. 3anucaTe HCKOMOe ypaBHenue B BHae FiFo-+AFsF;=0 1
norpeGopatb, 4ToGHl 3TA JHHHA npowsia uepes Touky E. 1448, 1) xyxp —
— x}=0; 2) runep6ona; 3) napaGona. 1450, a} +ai—a3 << 0.

Qi1 Qg iz U

Q1 Qog &
1451. l) A= 21 22 23
Q3 Q3 Q033 Ug
uy uy uz 0
1464, xyxg=x3. 1467, 1) Ax]{=1x3, Axj==Xx,, AX,=1x; AN COGCTBEHHBIX
TOueK (%, y) 2uiunca x2-+y2=1, oTauuHeix or Touek (0, % 1), x" =

<0, 2) A=0; 3 A>0.

=7 ' =%- touku (0, 1) u (0, —1) npeoGpasyiotcst B HecoGcTBeH-

uele touku (1:1:0) # (1:—1:0) acumnror x2—y2==0 runepGoJLl

Pyt =1 9 A=y, M —x—m, Ml gba ¥ =, ¥ =

X — -
= y; necoGersennan touka (1 :—1:0) acumnroTbt runepGoist xz —
x+y

— y2=1 nepexoput B ecobersernyio Touky (0:1:0) mapaGonst y= x2;
BTopas HecoGersennas Touxka (1:1:0) rumep6osnl nepexoXUT B Hadalo
koopauHar O, npuHamlexauice napabone y=x2; 3) Ax{=1x, Ax) =
== — Xy} ¥3, AX;= X, X3 BcC coGcTBEINILIE TOUKH 3Julknca xE-y2=1,

xpoMe Touku (0, —1), npeoGpasyioTes Mo dopMyaam x’=1—,x)7, y =
4
1—
=ﬁ; touka (0, —1) nepexomuT B HecOGCTBEHHYIO TOUKY MapaGoJibl
y=1x2, onnopomibie koopaunatel koTopodt (0:1:0); 4) Ax{=1x, Axj=
== x4, AX,=4¥,; BCC TOUKH LAHHBIX MCPCCEKAIOWKXCA NpPAMLIX, KpoMe

X
TOUKH HX Nepecedenusi, npeobpasyiorcst no opMyiam x':—y-, Y=

touka (0, 0) mepeceueHHs RaHuWBIX NPAMHIX NEPEXORMT B HECOGCTBEHHYIO
TOUKY 0(0: 1:0), npucoenuneHHyio K Nape MapaslelbHHX NMPAMBIX x2 —

1468, 1) Ax| = ab (x; ch t-axysh §),
7\,x§= + b? (xl sh t—}—ax:, ch l),
Axg=ax,
¢ Jo6eM HabopoM 3HaKoB -, —; 2) cOOGCTBCHHBIE TOUKM HNAHHOHK rumep-
60JibI, OTIMYMBIE OT €€ BepluMN, npeoGpasyioTed no dopMyaaM x' =
2
= -f’_ (¢xchétashi), y'== Z_y (xshétach#); sepumub (¥ a, 0)

THIeP6O/B MepexondT B necoGeTBeHuble Toukd (a: k& b:0) ee acUMITOT.
1470, axlxi!‘l‘a‘zﬂxg“l'a%xg+2023X2x3=0. 1471, Ax{=—x1, Axg = Xa,
Axj=1x; (TapMOHHYECKAS TrOMOJOTUSA C OCbl0 AgA; M IEHTPOM Ay).
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1473, x—6y1-8=0. 1474. (—3, 1). 1475, y=1. 1476, (—28, 2):
1477, 7x*42xy—6x— 10y +15=0.. 1478, 2x2—xy4-y>—3x+y=0,
1482. ¥ x a3aHuc. JluaMcTp JMIMH BTOPOro MOpsXKa ecTh OAspa He-
coOcTBCHIIOR TOUKK COMpSKCIIHLIX eMy xopx. 1488, ¥ kaszanwue. [lpo-
eknuu Qokyca F Ha kacareablibic ¥ Julidd C JICKaT 1a OKPYKHOCTH,
eciu C—oaaune uau ruuepbonia, ¥ Ha upsmoit, ectn C—mnapaGona.
1489, Yxazatue. Hpnﬁumaﬂ 3a nayvano koopauHart dokyc F ma-
paGoJibi, MOxuo 3almucaTh ce ypaBHenue B Bule y2—2px—p2=0. [lo-
asipa Touku P==(X, Y) nucer ypasucune pX —yY + px -+ p2=0. Orciona
px—yY u
p_ X"‘"p ] ’
ABYX MpefblgyMHX (ypaBuenust napaGobl ypaBHC!ll/lﬁ NOJISIPHl  TOUKH
OTHOCHTENMbHO NapaboJibl):

y2- 2x 2

3NMaYMT, Caedyiollee ypapienuc GyneT clejCcTBHCM

—-y¥Y  (px—y¥):
X-i-p X+py
©@pX+pY) 2—2xy XY - [(X +p)2— Y2 y2 =0,

Ho 310 ypaBHeuHe ORHODPOAHOC OTHOCUTEBHO X H y H, 3HAUMUT, OHO SIB-
JIACTCS YpaBHCHMEM ABYX MpPSMbIX, MPOXONALIMX Yepes HauaZo KOOPaH-
HAT H TOUKH Nepeceveninsi napaGoabl ¢ mossipolt. YciaoBHe OPTOroHasb-

HOCT 3THX NPAMBIX
(X+p)P— Y24 2pX |- p? =
(X -2p)> — Y3==2p?

— ypaBueinHe pasliocToponnicd runcpGoani. 1491, TIpsvast [uy @ uy: ugl,
KOOPAHHUTE KOTODOIE

Wiu

WIH

Aty = ayp4) -k a10x) + @543,
Mg == Q31 X0 + @ X) - Qa3 y,
- Mty = a5 ) + A3yx3 + Q33x§
(nonspa Touxku Mg). 1496, xoxg -+ x3x) X%, =0. 1499, x2+x3 —x1=0;
A;, A;—spHemume ToukH, As—BHYTpennas Touka. 1500. y, (ay,x, +
-+ Qe + Q13%g) + Yo (Ao Xy A~ Casxs - Aas¥s) - V3 (As1 %1+ Cgaxp + dgstg) =
= (@11 91+ 1299+ 13Y5) |- %o (A ¥y +022y2+az3y3)—f x5 (@31 Y1+ 052 Vet
"r Qg3Y3) == Quy X1 ¥y 4 O29X2 Y2 + Ag3X3 Y5~ Uag (% V3 + X3¥a) 1 a3 (X391 +
= X1 ¥3) + Qrg (X1 Yo+ X Y1) =
1501, |ay;, @y ai Wy l
Qo1 Qg Qg3 Ua
Q31 Q3 Q33 U
0y Us U3 0

Wiy
Aquyoy + Aggiay+ Asgglizvg - Asg (Usvs - Usg) +
+ Asy (4gv1 + uyvg) 4 Ay (Vg Uply) =
rae A;j— anreSpauieckoe JOHOJHENHE SEMeNTa ¢;; B ONpejesuTene
Ay Qg Mg
g1 Qo Qo |-
031 Ogp Q33
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1502, Ax;= Aty - Agglis - Ayguts,
Aty = Agtty - Asslig+ Aogtis,
Axg== Agyity -+ Asgliy-1- Agylis,
rac Aij; anrefpauieckoe RONOJHENUe jeMenTa a;; B OnpeReauTese
Q11 Q12 Qg
Qo1 Qoo Qg3 |,
Qg1 Qg Ugs

wan
Uy Gy Q13 \ Qi Uy Q3 Ay Qg Uy
AMi==|Uy Qg o3ly Mo={ay Uy Quz|, Axz=|0Gy Qu Up|-
Ug (g Qgg Qg1 Uz Qg ’ Q3 Q3 U

1506. 2xyx, 4 x3=0. 1509. @y1%1 Y + QooXs Yo+ U335 Y5 -1 Cag (X2 ¥3-F X3¥0) +
-+ O3 (%331 -1 %1 ¥3) - g2 (%1 Y2 x2y1)=O: 113121+ Qa2 Yo22 ~i- @33 Y323 1
- Oz (Y223 + Y32) -b Qa1 (V521 -+ Y128) + Gz (Y122} ¥221) =0, ajz1% -

4‘ Q292X |- Q33233+ g (20X + 23%9) + Qg1 (25%) 1= 21.%5) + Ay (21 %0+ 25%7)=0.

1511, Yxasanmue. Tpeyroabmiku ABC u PQR, Buucanuble B JIBHHIO
BTOpOro MOPsijKa, ABTONOMSIPHEL TpPH TOJSAPHTCTC, AT KOTOPOro Tpe-
YTOABHHK ABC aBTONOJSIPHBbIK, a Touka P mepexoput B npsmyno QR.

1515, x=" ,y_f} zz?‘S. 1516, (—2:1:1:0), 1517, (1:2:6:0).
a Xy

1518. M—~(x1 xn.x3 X3
Ax+B,y4-Ciz4-Dy Asx+ By +Coz 4Dy

1519, Ax;= =
Y A%+ By yo+ Cizg+ Dy 2 Agxg+ By yo+ Cozg+ Dy’

Agx -} By - Cs2-|- Dy . Ayx+Byy+Cy24Dy
Agxo~Bsyo-i-Cazo—- Dy ° * Agig+By30+Cazg+ Dy

Axg ==

1522,
1) Ax, = aq1p1 %] - Q1209X] + Q13P3Xs -+ 0100aX],
Aoty = 0p1P1X] - tagPoX + dsPaX - BaaPaXy,
Axy = Q5101X] =4 Q3o 1 Q330 5%; + 34045,
Axy= 0310,%7 + QgaPoXl - Q430sx] + AgaDax%,
e Py, P2 P3v Pa ONMPCHACIASIOTCS M3 CHCTEMbI ypaBliCHHIl

Q1101 + yePa+ Q5P+ Py =y,
Q5101 ~+ Qg90s -+ Q2sPs -+ Aaepg = by,
3101 + Q300 -+ Q3303+ Q404 = by,
Qg1Py 04909 + ag3Pg -+ Qugfry = by

2) X1 g (13 dy ay X Gy iy
Xy Ogo Qgg gy Qoy Xy Qaz Qg
X3 Ogp Qg3 Oy Q31 X3 O3z Qg
A = x4' Mg iy Ay P \ LTI Gaa |
Ui g ay |’ ? ay by ag @[’
by Gy Gy ay Qg1 by (a3 On
bs ay a3z ay ay bs 033 Az

by agp agy ay ay by ag Qu
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G Mg X Oy 0 4 Gy3 X, %
oy Qag Xy O Qg1 Qg2 oz Xy .

Q31 Qgg Xy (3 Q3 O3 Q33 X,

Qy Qg X, Q (g Qgp (4g X

Ay = 2t Qa2 } Gl g Gu G G X

Ay Gz by dy ayy Gy 3 by

an G by 0y Qo1 Oy A3 by

Ay Az by ay Q31 (32 O3z by

ay Qi by 0y Ay gy gz by

1523, 3x;+ Ny + 2x,=0,
Txy4-2Txy — 17x3— x4 =0. }

Y rxazaHue. [lcpBoe ypaBHEHHE eCTbh ypaBHeHHE ILIOCKOCTH, MNpo-
XopsUlck depe3 TPH RaHNbIC TOUKH. B1opoe ypaptienue ecTb ypaBHCHUE
npoxogsmiell epes qaHuyio TOUKy IMIOCKOCTH MY4Kd, OChIO KOTOPOTO 5iB-
JsieTcsl NpsiMasi NIepeceyeHuss AaHHbIX maockocredl. 1524. Ax; = 8a 4458,
Axy =270 — 368, Axg=-—20+30B, Ax,—~—16a+5f. ¥ xasanue.
_Halitu ToukM nepeccueHHst AAHHOH IJIOCKOCTH C nalmblMH npﬂMbmu
1525. 1) ITnockocTdb 7t mpoxopHT uepesd sepunyy Ay = (1: 0); ¥ ro-
CKOCTh T TNPOXOAWT ueped pebpo A A, 3) nnocxocn, n cosnauaeT c
rpaiibio A;A,A,.

1628, 1) lay ay a3 a 2 luy uy ug ug
bi by by be|_,. v vy U3 g,
i € C3 €4 ! W, W, W3 W i
dy dy dg dy Pv P2 P3 Ps

3) (@yty + Qgtty -+ gty + gty (byvy + bovy + bavg+ bgv) =
= (bytiy bty - haug - bylty) (@101 + Q50s + A5V3 -+ 240g)-

1529. M'l——?(O SHpt Xy X)), Mp=(x1:02x3:x), Mg=(x1:%,:0:%,),

=(x% % %g: 0). 1532 (ABCD):—_~-. 1533. 1) Ey=(0:1:1:1),
E2=(1:0:1:1), E3=(I:I:O:l), E4——( 1:1:0); Fy=(—=1:1:1:1),
F2=(1 11y, Fs—( P 1), Fa=(1: 131 —1); 2) L12=
=(l: 0 0), E=(1:0:1:0), El (1:0:0: 1), 523_(0 1:1:0),

—©:1:0:1), E 0:0) Fra—=(1:—170:0), Z
E;"(l ;(8:_10-0)?’ rl“_(l( 0:0; __)1) F1:3_—-((0 1:1; o)), f;f_
=(0:1:0:=1), Fy=(0:0:1: —1); 3) Gagg=(1: 1:m1: 1), Gy =
=(—1:1 =0, Gug=0:—1:—1:1). 1534. xl+x2—|—x3+x4_0
X+ 02y +0432 4-ayy
X+ 02y + 0422+ 0gq

;G X102y 1 Qg2 4oy
TG Xy 4520y
L + Y + 532 |- 034
X+ goy + ga2 - Ay’
2) agty+ Quty+ Aua¥s 4%y =0;

1539 x' =




1542 1.

3) lay

1540. Ax]

AX,=

xS

’
Axy=

OTBETHI 1 YKA3AHUSR

3 Xaj 0.

Q11Xy + QygXe + Qig¥a 1 Q14 %y

ay1by 4 0yoby +aysbg - ai by ?
Qo1 X1+ QaaXy + 023%5 |- G2y Xy

by - Qoobg +Aoghy+ogby
@g1%; + Q35%9 4~ AgaX5 1 ga Xy

Q31by + Agebg - Cg3bs +-a34by °
Agy%1 & QypX9 + QyaXs+ Aug¥y

@y1b1 + Qgaba -+ Aagbs-1- 4404

1541, Ax{= Qq;1P1X; + Q12Po%s + A1303%3 - T1404%4,
AX] = @g1P1%y -+ QogDaXa -} oq03¥s + GarPaXy,
Ax} = Q31011+ Q3209%3 + A3303%3 1 Q34044
Axy = 0q101%1 + QgaPa¥a+ Qy3Pa¥s t- QyaPaXy,

T Py, Pgr P3r Py ONPEAEAMIOTCA M3 CHCTEMbl ypaBrcHuil

01101 + Q1902 + Q1303 + 01405 =Dy,
5101 -t Ga9P2 + Q2303 + 09404 = by,
Q3101+ 3902} 03303 -1~ B3404 = by,
4101 - Q49P2 1 Qa3+ 21404 = by

367

O6paTHO: KOODRMHATH Tpo06pasa (X;: X,: X3lXy) uepe3 KOOPAMHATHI
ofpasa (¥ 2 ¥4: X} :¥; ) BEIDAXKAIOTCS COOTHOIIRHHSIMU:

X G Oy Oy ' ay X[ (3 O
X5 Gy Qa3 (a4 Qgp X3 Gg3 0Oy
X Q3 QG33 Q3 @3y X Qg3 Gy
Aty = Xy Ggy Gy Ay , Mzz__au X] Gy Oy
by a;; g an ay by ay oy
by ay 33 Gy Qg1 by Oy O3y
by Gy 33 as, A by 033 Qg
by ap a3 ay Ay by 43 ay
ay @y X[ ay ayp Qe Gy X
Qg Oz X5 Qo Qg Qg Gy3 X3
ag1 Gge X; Qg Qg Qg dgz X3
M= Ay Oy X, 44 = Qi Qg Q3 X5
Gy @ by ayl’ T Ve e o by
@ Qs by ay Q1 Qg oz by
Q3 Gz by 0oy 03 032 Qg3 b3
ay e by ay Qyy e Qg by

1542, M= Ay, Adp=dyty, Ax==Agty AX,==Agty.
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1543, Ax{==ayx - tioXe,  Axi=ayty -+ agyity,
Mxi=agks+ageky,  hxp=ays¥s -+ auxy.
1544, Ax{=oax), Axl==0xy, Axj=xs AX;=x,.
1545, Ax{==ay3x3 401Xy, Axi=aog¥s -+ g%y,
Ay =agx) +ap¥s, Axi=ayx+ pte.
1546, Mx{=aioxs - Q1g¥s-F Aaxe, M= apuy - QagXa -1 daaXs,
" . o
Al =ag 0+ agokyF-dguxy,  AX]=ay %+ Quax - Qagks
1547, Axi=1x,+ X531 x5, AxXi=1xy-%-F x5,
Mi==xy FxoF x5, Mxj=ix;4-x+ x5

1548. 1) Ax{=apx;, Ax)=aosks, AX}== QggXs-\QgsXy, AX]=ays¥s -
- agX, rae (agg— Qy9)% +4aga. << 0. 2) Ha npamoii 4,4, 310 npeo6-
P430BZHHC MOpOXKAaeT THilepGosaHuecKoe NpeoGpa3oBaHue, KOTopoe GyacT
HHBOTIONHONIBIM B CayMac @y, +ay==0. Ha npsavoit A3A;4 310 npeo6pa-
30Banue NOPOXKIAeT SVIHOTHYCCKOE NpeolpasoBaHHe; OHO GyAeT HHBOMO-
UHOHHBIM B CAYUae @gg-- a4 =0. 1549. 1) Ax{ =a; %, -+ @12%s, Axi=09,x; +-
T+ Gpaxe,  AX=agyty - Ggekas  Axj= gt agky,  Tae (a1 — ag)? +-
- daypyy << 0, (gg~ agq)*+ dag4a43 << 0. 2) DanmmnTHYccKHe npeobpaszo-
Banus. 1550. 1) Ax{=a, %), Axj==agxs, AXj=x3 Ax|=x4 2) I'unepbo-
JiHyccKast roMoJioTHS ¢ LeHTpom Ay H ocbio AsA4. 3) Ha pebpe A4, —
TOXKAeCTBCHHOe mNpeo6GpasoBanue. Ha ocragabHbix peGpax — runepbosauye-
CKoe IpoeKTHBHoe NpeobGpasopaHue. 1551. 1) Ax{=apxy, Ax]=dayts,
AX§ = Qg3Xq I Ag4Xy, AX[=ayx,. 2) THnepGosnnveckoc npeoGpasoBanne,
CCJIH g3 5= O44; NapabOMHUCCKOC MIpeobpascBaHHE, €CHAH Ggy= d4q. 1552,
Tunep6oanteckas roMojorus ¢ uentpoMm As u ocblo AyAs. 1583, Ax) =
sz g0y, Axi=1x, Axi=1x; Ax{=D0x,.

, 1554. 7)xf=‘711x1 =+ amx3+a‘4x4,, A} = Xy -+ Qoaxg - agyXy,
AxXf=0y3%3, AX[=agx,. 1555, 1) Ax{=1x, Axj=—x, X5==Xgq,
A;=— x4 2) lHBapHanTHHIX TOYEK H ILIOCKOCTell IeT; HHBapH-
autHeie  npsivbie A Ay u AzA,. 3) DaaHNTHYECKMC HHBOMOUHH, 1556.
1) Axf=ux;, Mi=x;, Axj=ux; Ax{=1kx, (runepGomuueckas roMoJOrHs
NPOEKTHBHOTO NpPOCTPAHCTBA). 2) HIHBapHAHTHLIMH IIOCKOCTAMH SIBJSIOTCH
naockocTs A;A.A5 M CBSI3KA TJocKocTell ¢ ueHTpom A,. MuBapHanTHEIMR
NpsIMBIMH SIBJASIIOTCS BCE NpAMBIC, JeXamue B MJIocKocTH AjA;A3, H Bee
npaMele cBa3ku ¢ penrpom A, 3) Tpu ycaomn k=—1 (rapmonnueckas
FOMOJIOTH st TpocTpaHcTBa). 4) I'nmep6onnyeckre roMoONIOruH ¢ ueHTpoM Ay,
OCbI0 KOTOpHIX SIBAAIOTCH TpsIMbIC Tlepeccuenrs  miaockoctH A A,A,
C IJIOCKOCTRIO, Ipoxonsiucii uepes npsmyto A4E. Ipn k=—1 311 romo-
Jgorun GyayT TapMOrHUecKHMHU. 1557. 1) Ax{=x,, Axs=ux;, Axi=xy,
Ax; =Xz, 2) JIBe NpAMBIC HHBAPHAHTHHIX TOUeK: x| — X, =0, x3—x, =0 {[);
X1+ x2=0, x3-x,=0 (). VuBapHanTHble MJOCKOCTH 06pa3yioT [Ba
nyuka IVIOCKOCTelt ¢ ocaMH [y H [, ViHpapuaHTheic npssele: [, u [y u Bce
npsiMble, NepeceKamouiuc ofe 3TH TpsMbie  (JMHCHHaS KOHl'l:)ySIIlIHH).
3y Tunep6onuyecKHe HHBOMIOUHM C HHBapWaHTHBIMK TouxkaMmu: (1:1:0:0),
(}:—1:0:0) ua npavoit A4, u (0:0:1:1) u (0:0:1:—1) na
upavoit Agdy. 1558, 1) Ax{=1x,, Axj=1x;, Axj=1x; Axi==x, 2) Uusa-
pHapTibie Toukn E=(1:1:1:1) u E’=(l:—1:1:—1), VnBapuant-
upie maockeeth e=[1:1:1:1] 'm e=[l:—1:1:—1}. Mupapuanrmie
npavpte EL’ u ee’. 3) Tunepboanueckas HuBomouust Ha npsivoii EE’,
3MIMNTHYCCKAs HHBOMIONUS Ha TNpsaMol ee’,
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1561. 1) kx;:}\qXI, kx._',-'=7\,2x2, kx;—v_—}\,;;x;;, kx;: \aX43

2) kxi{="Mhx1, kxi=hyxy, kx}==xy—Pxy,_hkxi = Pag-t-cuxy;

3) kx{==ox;—PBxy, kxl=Px;+ s, kxf=vyx3--0xq, kx|=8xy+Vxy

4y kx{=Mxy, kxl=D>Noxs, kxi=sx3-txy, kx;=sxy

5) kx{=2Mxy, kxi==Mkoxs, kx}==sx3, kx|==sxy;

6) kx{=s5x)+ x5, kX]=15x), kxj=:0ox,—PBx;, kx{=Pxs+ ax;

7) Bxi==sxy, kxl==sxy, Rxj=—oaxy3—Px,, kxi= Pxy-toxg;

8) kxi=sxy-bxy, kxl==5xy, lxj==txg- x4, kxi=1xy;

9) kx{==sx;-|-x,, kxl==5xy, kxj=1xy, kxi=1Ix);

10) kx)=sx1, kxl=5%,, kxj==ix3, kx]=1x;

L) kxj=oxi—Bxy-txs,  kxg=Px, taxy-xy,  Raf=oxy— Py,
lxy =Pxg--ouxy;

12) kx{=ox,—Pxo, hxi=Pxy o, fxj=oxs—Ppxy, kxi=px
- oxy;

13) kxi=sx1F x5, Rx{==5x,-"-x3, kxl=—5x3, kxi=DXLyxy

14) kx| =sx1- X, kX, =15y, kx| -=5xq, kx| =hyxy;

15) kxi==sxy, kxi==Sxy, hkxj==sxs Rxi==DMkyx,;

16) kx{==sx3 -} X, kx]="Sxy—+ X4, kXi =533 xq, kx]=15xy

17) a) kx{=sxy-~Xo, Rxi=S5x3- X3, kxi=sx3, kxi=5y,, 0) kx|==
== 8Xy - %o, RX]=S%p, RX|==5X3+xy, kx|=sxy;

18) kx| ==sx1 %9, kx)=5x,, kxj=15x; kx| =sx

19) kx{=sxy, kxl=>5x,, kx\i=sx3, kxj==sx,.

1562, 1) lnBapuantusle Touku: Ay, A, Az Ay HHBapuanrthbie
ii10cKoCTH: AzAsdy, A1AgA,y, AsAsAy, A AA,, HHBapHANTHbE NpAMbIC:
N A,, AAs A1A,, ARAs, Asd,, AsAs; 2) nuBapuanTuble roukd Ay, Aq;
VuBapuauTisie NjockocTH: AgAgd,, A,A;A,; HHBapHaHTHLIC TpsiMBe:
A Ay, AgAy; 3) nuBapHaHTHBIX TOUCK H IUTOCKOCTeH 1ieT, HHBapHAUTHLIC
npavnie: A4, U A3Ay; 4) nnpapuantaste ToukM: A,, As, Ay HHBapH-
auTHbIC TJIOCKOCTH: ApAgA,, A1A3Ay, AjAsAs HUBapHANTHEIE TpaMLIE:
A, A A, AgAy, Agdy; 5) uuBapuantubic Touku: A;, A, ¥ BCe TOUKH
npsivoit A;A,; HHpBapHaHTHble TjaockoctH: A AgA,;, A,AzAy m Bce mio-
CKOCTH INyuka ¢ oChio A;A,, HHBapHanTuee npamsie: AA,, A4,
1 Jobee npsAMble ABYX NyukoB C rentpaMd A; H Ay, JCKaAWHX COOTBET-
CTBeHHO B MJOCKocTAX A;AzA,, AgAsA,; 6) nuBapuanTias Touka Ay
HIIBapHalTHAA NJocKOCTh AjAyA,; Hupapuantube npamue: A4, U A4y
7) HuBApHAHTHHIC TOYKHM: pCe Toukk npsaMofi A,A,; HnBapranTHHe ao-
CKOCTH: BCe INIOCKOCTH Iyuka ¢ ocbio AzA;; WHBapuanTubic mpaMubie:
AA, 1 A4y, 8) uupapuantnnie Touku: A;, Ay, unBapHanTuic IIO0-
ckoctu: A;AqAs, AiAsAs; wnBapuantias npsivas A;A,; 9) mpsapuant-
ubie TOukH: A; M BCe TOUKA npamoii A,A,; HuBapualTibIe 1LIOCKOCTH:
A;A3A, M Bce TVIOCKOCTH ItyWKa c ochio A A, HIBAPHANTULIC [PSMBIC:
A4, A,Ay m moGast npsmas nyuka ¢ gewrpoM A, B ILIOCKOCTH
A AzAy; 10) HHBapHAUTHLIC TOUKM: Bce TOUKH HpsaMbix A Ay B Axdy;
MHBapHanTHple ILIGCKOCTH: BCE ILTOCKOCTH ABYX Ty4KoB ¢ ocsiMH A,
H AzAy; muBapHanTibic npavpe: Ay, AzA, m BCe npaMBie, mepeceKaro-
e npsvbic AjAy W AxA, (Annciinas Kourpysmmusty; 11) wnsapHanTibix
TOUCK M UHBAPHAHTHLIX INIOCKOCTCH Her; HMHBapHawtuas npsMas Agds;
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12) MHBapHAHTHBIX TOYCK W MHBapHAlITHBIX IJIOCKOCTEH HET; HWHBapHa
Hue nmpaMsle: A Ay # Agd,; - 13) unBapuanTuoe Touku: A; H A, Hupah
puanTHee naockoctH: A A,A, u AjAq.A,; HuBapHantusie nNpsiMble: A48
H AjAy; 14) unBapuanTheic ToukM: Ay, As, A H Bce TOUKH npsiMolf
AyAg; uHBapHauTHbie naockocrH: AyAzAy, AjAsAs, AjAsAs; uHBapHaH
Hble Npsiveie: A A4 M Bce NpsiMbie ABYX IYuKoB C peHTpamu A; v A
JexallHX COOTBETCTBEHII0 B myockocTaX A;A,Ag v AyA,A; 15) uuBa
pHaHTHBEIE TOUKM: Ag M BC€ TOYKH IJOCKOCTH AjA;As; HHBADHAHTHEHA
wrockoetH: A; A, A3 M Bce TJOCKOCTH CBfABKH € LEHTPOM A,; uupap!
aHTHEE TIpsIMBEI: BCe Npsimble wlockocetn A,A,A; U Bce upsmele cBsi3
npamux ¢ nentpoM Ay; 16) wupapHantHas Touka A;; HHBapHaNTHA
niockocTh A;A;Ag uHBapHanthas npamas A, A, 17) a) uuBapuants
TOukH: A; M BCe TOUKH Mpamoit AzA,; HHBapHauTHEIE II0CKOoCTH: Ay AgA4
H BCe INIOCKOCTH Ny4Ka ¢ ockio AjA,; ulBapHanTHee npsimbie: Agd,
M BCE NpAMble Nyuyxka ¢ yentpoMm A,;, Jexallero B IWIOCKOCTH Ay AzA
6) mHBapHaHTHHE TOYKH: Bce ToukH Hpsmofi A)A, nuBapuanTHble NJIOCH
KOCTH: BCe INIOCKOCTH MNyuka c ocblo A,A,; HHBapHanTHwe HpsMbley
AAg v A,As 18) uuBapuaHTHele TOUKH: Ay M BCe TOUKH ILIOCKOS
ctd AyAgA,; MHBapHaHTHBHIC TIOCKOCTH: AgA3A, M Bee MJIOCKOCTH CBSI3KH
¢ neHTpoM Ay; WHBapHalTHBIE TpsAMbe: BCE [psMBIC, JexKallHe B [JQ
cKocTH ApAzA,, W Bce NpsaMble CBA3KH NMPAMBIX € neHTpoM Ay; 19) Toxpe-
CTBeHHOe NpeoGpasoBaHue.

1565. Auy = ayaxp -+ Q1ax3 -+ Qraxa,

- Aty = — ayp%y + Aga¥g -t sy,
Mg = — @yax; — GgaXs —+ 3y Xy,
;\J,l4 =~ Q)3X) — QogXo — Ug4Xg-

1568. 1) v, (‘111)_5_}1_4— (ygXe 1 QygXs —+ O14Xg) -1 Vo (a1 - dogXy - Qpag 4433
+ aaxy) + Y3 (@31

e gy + Og3xz + Aaaxy) +Va (Qurxy +goxs -+ Qg -
Qua%g) =0; -
2) o 2 43 Gy U
Qoy Ogy g Ogg Uy
Qg Qg Qg3 @y Uz |=0.

G4 Qgg Q43 Qg Uy 2]
43
vy vy vy vy O ]
1569. 1) IsynosocTHE rHmepGOJion] KOTOMHSACTCS HeCOGCTBeHHHIMH 3

x2 y2
TOYkaMy Bcex O6Pa3yIoLHX €ro ACHMITOTHYECKOrO KOHYCa oy - B
22 k

— — =0, T. €. ToukamH (¥ : Xy : X3 : X;) HecOGCTBEHHO} OBaNbHON JIMHHY |
c? ;
BTOpOro NOpsifKa

9

5,55 .
Ez—+b—2——c—2=0, X4=0,

R X2 2
2) snnunTHYecKmit mapabonoupy - —]—y—=23 Aonosmsercs
HecoGerrenoil Toukolt (0:0:1:0) ero guaMerpos;
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3) ORHOMOJOCTHEIH THNEPGOOUS RONONHSETCS HecotSCTBeHnuwn Toy-

2
kavll BceX O06pasyloIfHX ero acHMHTOTHYECKOro KOHYCa +y —

22 y " o
— .b;z-=0, T. €. TOUKaMH (x1 DXy !Xyl Xy) HeCOﬁCTBeHHOH_'OBaJIbHOH JHHHH

X3
BTOPOrO Mopsiaka -|— b"' __-é __0 x,=0;

o x2 2
4) runepbomiyeckuii napaGoouz 5 —yq—=2z TIOTIONHAETCS] BCEMH
y2

. X2
HecoOCTBEHHBIMH TOYKaMM Hapbl IUIOCKOCTel —p—-— — =0, 7. e, TouxamMu

X3 X3 )
naph! #ecOGCTBENHBIX MPSAMbLIX i g B x,=0;

2 22
5) KOHyc — —I—y _C?:O HLOTIONHACTCS HecOGCTBEHHBIMH TOUYKaMU

AT ST

HEcOGCTBENHOl OBaJbHOH JIHHHM BTODOrO HOpSJIKa 2 tr—2=0
a c

x,==0;

2
6) amnnmqecxnu ummﬂp;p P —|- b_?-—l JOMNoJHAETCS OfHOH Heco6-

ctennoit Toukoft (0:0:1:0) cro ofpasyiownx;
o xZ y2
7) runepGONMYCCKHE HHJIHHID e b2-=l IOTOJIHAESTCH  BCEMH
: . Xy
HECOBCTBEHHEIMHM TOYKaMH Naphl IJIOCKOCTeH o 5-2—_0 T. €. TOYKaMu
% 0;
napsl HeCOOCTBEHHHIX MPAMBIX 2 =0 x,=0;

8) napaGonnucckuii WHAHHAD ¥?=2px FJOTIOJHSETCH BCEMH HECOGCT-
BeHHEMH TOYKAMH €ro AHAMEeTpajbHBIX IVIOCKOCTell ¥ ==b, T. €. TOUKaMH
HecoBCTBEHHOH IPSIMON xp=0, x,=0.

1570. 1) Ax/=1x,, Ax;=1x3, Axj=1x,, Ax/=x; COOCTBEHHLIE TOUYKH,

Yy

x
He Jexaliue B muockoctd Oxy, npeo6pa3syioTces Tak: x = v’ =<,

1 :
z'=_z_; coGeTBeHHEIC TOUKH (x, ¥, 0), Jexauue B miockociu Oxy, nepe-

xoasT B HecoGcrBenHbe ToukM (x:y:1:0); 2) Axl=1x;, A¥i=1x,, Ax;=
— x5+
= —l—'—é——‘! , Ax{=x3-+ x4 cOGCTBEHHBIE TOUKH, HE JIeXallKe B INIOCKOCTH

Xy l—2

7z V=152 27205290
CO6CTBEHHEIE TCUKH (X, ¥, — 1), nexaiiue B miaockoctr 21 =0, nepexogar
B HecoGcTBEHHEIE ToukH (x:y :1:0), 1571, Ax|=1x,, Axl=1x3, Axj=1x

z-+1=0, npeo6pasywrcs Tak: x' =

+ %, Mj=7 (—%+x). [lpeobpasopanse coGcTBennEx — TOYek:
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2x . 2z 14- .
="t Y=+ '=2 ;‘—! 1572. 1) [eitcTBHTCABHE
| - I—y -y 4
oBanbiasi NOBEPXHOCTL BTCPOTO MOpsinKa; 2) AefiCTBHTC/AbNAR HEBLIPOXKIY
1oUtancs JHHeduaTas HOBCPXHOCTL BTOPOrO Hopsaka; 3) AeHcTsuTenbHRY
KOHYC BTOporo nopsiaka; 4) mapa mnockocTe 2x; — 3%+ x,=0, x
+x2—]—x3—x4_
1573. Jay o013 a3 ay
oy Qag Qog Uoy |-
21 22 23 28 < 0
3 O3 Qzg O3y
Ay Qg Qg3 Oy
1575, |a;y a5 a3 ap, w
Ggy Qgg Gy Gy Uy
Gy @y Gy Gy Uy |-=0.
Ay Gy Gy Ay U
u uy ug uy O

1576, (agpx} + ay0x8 -} ayax} + a14x3) X1 ‘}“ (@ X ~F oo |- Agax} +¥
J‘ Ap1%5) X -~ (Ag1X] -+ Ag0XD 4 @ga¥) -1 agaX) X3-F (Anx]—+ xl) + aqex +3
i a44x4)x4‘— 1
{519, 7 (s, 15, 3, x2) F (51, 53, 2, 41— P=0, t1 P—(ayyad -]
1 QpaXd + aypX -l 0pax]) X1 F- (@1 X ~F dooXd - AasX - dagxl) Ko+ (@g X -
-+ aszx_—*—assxﬁ* a(mx,‘) x3+(a41x‘,’—1—a42x‘._',—]—a_,3x3-|—a44x‘,;) X 2y P=0i
KK Hogpobuce: (auxm' amx —f—alsx&—]—aux;) x1+(a91x1—1—022x 4+ osxd
- oaX}) X5 - (g1 X] - QgaXy - XY+ QxR Xa - (A X) 4 AgeXt - agexd -7
- QgqXY) x4_0 TLiockoers P—0 siBaseres nonﬂpou TOUKM M, OTHOCH-'
TeaRNO naHnofl nopepxuoctd. 1580. ayyX7-i- doexi - 2(7,‘.x1x2+2a1‘,x1x3+
- 2054%,%,=0. 15381, ¥ x a3 aHuc. OTICCTH NOBCPXHOCTh K aBTono.nﬂ
Homy TCTpasnpy A3A,A3A,, ase BepuMet Kotoporo Aj;=(l: Op 4
Ay=(0:1:0:0) coBnanaioT ¢ BepulMEaMH KOHYCOB, OUHC&HHB]X oKoJI &
noscpxnocm Tlycte  Agxd— hgx% - Agx? -+ Ayx3 =0— ypabuenue pgann
nosepxnocm YpanHennss KOHYCOB: Apx3 —]~ 7»3x- A hgxy =0, Ayxd-Agxd 43

- Ax3==0. 1582, 1) xpxo—x50,=0; 2) x;=ux, uvz_v Xy, Xy ==0Xg, 3

sz——xs 1583, F—Ax2-=0. 1584, F —Axyx,=0. %

15686. Ax;=ally - alu, |- alduy - atu,, g
Axg == Ly + a2y, -+ a®uy - a>luy,

Axs = a8ty 1 afy, _|- a¥ug - a3duy,
hxg == atlyy 4+ a¥u, - ey J- attuy,

rae (aij)—ManHLxé, obpaTiias AJs1 MaTpHIGE (@;y), WIH

Uy g iz Qg an W a3 Ay
Uy Qg Osg Qs Qo1 Uy Qg3 s
Ay = |t G Gm On Ary=| %2 2 Qgg )
Ug dzge gz Qgy ;1 Uz Qs Qg
Uy Qo Qg Qg4 Qg1 Uy Qg3 ayy
an Qg Uy Qg Q1 Qe Q3 Uy
Oy Qgg Uy O Qoy Qg9 Qgg U
Dy = 2y Qg U 4 Ay = | 2 2 Qo3 U
Qg1 Qg Uz Qg4 Qg Qg Qg3 Ug
an Qgp Uy Qg Qqy Qgp Qug Uy
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1587, 1) (uy sty ugi—uy); 2) (uy: Uy i—ugt uy).
1588. 1) vy (ay1x1+ @io%p -} paXs-t- digXe) +
Yo (@a1 %1+ QgoXp - OazXz - ApgXy) 1
~+ Y3 (@1 + AaaXe -+ AagXz + Qaexg) -
Y4 (g1 - OgoXs ~+ Qs Xz + Qe X3) =
== ¥y (A1 Y1+ QYo+ Qs Vet a1y -
~+ Xo (@ Y14 Qoo Yot Qa3 V31 dog ¥4) +
“+x3 (@31 ¥+ A ¥s+ 33 Ve azye) -+
T+ x4 (@Y1 QY+ QasYs+ Qg ¥s) = :
= 310 Y11 QaaXe Yo - QasXs Y3+ QgaXs Yo+
A a1a (X1 Y21 31 -y (1 Ya - xayy) s (0 Ya-i- Xy +
4093 (X2 V3t X3 ¥e) + oy (X2 Vs Xs¥2) - Gas (X3¥a F+ X4 ¥3) = 0;

2) |ay
531
Qg
gy
Uy

Qg
Qag
7]
Qyo
Ve

3

Qg

Uy
Uy
U
1,

=0

Wi
Uy (Anaty 4 Aratts + Argtis + A ygtig) -+ 0 (A iy + Asgtia + Agguis + Aggtiy) +
ug (Agithy+Agetty+Aggtts - Aggthy) - 0y (Agths + Agally -+ Agguiz ++ Agqtty) =
=1y (A1101 + AoV + A1gva + A aUs) 1 Uy (A g0y - Apsvp - Aggtig -+ Agyvg) -
- Us(Aq01 + Agevs - Agavs - Asi04) F thg (A1 + Age¥s + Ayv5+ Aggry) =
= Ay ty0) F Agptiovs + Agaligug - Agsttyvg + Agp (U102 -+ tlgvy) -
+ Ass (103 ugoy) -+ Aya (Vg Ug1) + Agg (U505 -+ 1505) -+
A Ay (Mo~ Ua¥y) - Aga (UgUq Ftgg) = 0,

rpe A,-]—a.nreépauqecxoe JOTIOMICHHUE 3/JCMEeHTA a,-] B ollpejenauTelie

A G Qy3 Qg

Aoy Gpo dag dpg

31 Qyp Qg O3

Qg1 Qgp Qg3 Qg4
1591, 1) Pe6po A;A, nepecekaer noepxHocts S B Toukax (1:0:0: 1)
H (1:0:0:—1), ypapucnua xacaTeanhHBIX ILTOCKOCTel oy, Oz K HOBCpX-
HocTH S B 3THX ToUKax: x;— xg==0, x;4 %, =0; pe6po A4, nepecekaeT

nosepxiiocTh S B Toukax (0:1:0:1) u (0: 1:0: —1), ypaBucuus Kaca-
TeibHEIX MJIOCKOCTEH i H fi; K MOBEPXIOCTH S B 3THX ToYKAX: Xg— Xg:=0,
Yo x4 =0; pebpo AjA, nepecekacT nobepxHocTh S B Toukax (0:0:1: 1)
u (0 ;1); 1:—1), ypasuenus kacaTeibHBIX HJIOCKOCTEH Y, M Y, K LOBEpX-
Hoctu S B 3THX TOYKAX: X3—x4=0, x3--x,=0. 2) Uepes epunuunyio
Touky E npoXomaT INIOCKOCTH oy, Py, Yy, T. €. IJIOCKOCTH x;—Xg=10,
xg—x4==0, xg—%4=0. 3) (xl:wl: s 1:11)c moberM Habopom 3Ha-
KoB + u —. 1592, 1) Pe6po A;A, nepecekaeT moBepXtocTh S B TOYKax
(1:0:0:1) u(l:0:0:—)), ypaBuenus xacaTeJLHEIX IIOCKOCTCH 04, Oy
K NOBEPXHOCTH S B STHX TOUKaX: x,—x, =0, x; 4 x,=0; pebpo A Az
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nepecekaer nosepxHoctTs S B Toukax (1:0:1:0) u (1:0:—1:0), ypas«
HeHMsl KacaTeJbHHIX IIOCKocTelr f;, fa kK MOBepXHOCTH S B 3THX TOUKaX:M
x; —x3_0 X —x3—0 pebpo ApA; mepecexaer MOBEPXHOCTL S B TOUKAX

(O 11:0) u (0:1:—1:0), ypaBHeHHS KacaTeNbHbIX IJIOCKOCTEH YI,X
K nonepxuocm S B 3THX TOUKax: X2‘—‘X3——0 Xy —]—x3=0 pebpo AqAy;
nepecekaeT MoBepxHocTs S B Toukax (0: :hym0:1:0:—1), ypas-:

HeHusA KacaTeJBHHX MJIocKocTedl §;, 8 K noeerHocm S 'B 5THX TOUKAX: |
xo—x4=0, xp--x4=0. 2) Yepes equnnunyio Touxy E NMpoxonsat qupre‘
TWIOCKOCTH ~0ly, f3y, y, 6,, T. e X —X3=0, x—x,=0, xz—xs—O;
xo—x4=0. 3) (x1: 41::1) c mobuiM HaGopom 3HaKoB -, —.}
1593. 1) YpaBuenus KaCaTeJIbeIX mnyiockocTelt oy, oy, npoxonﬂumx qepe3
peépo A A; i xg—x4=0, x34+x,=0, Touku Xacauug (0:0:1:1) =
0:0:1: ——1), ypaBHEHHS] KacaTeibHHX IJlockocTelt fy, fa, npoxommmx
uepes pebpo Agds: x;—x4=0, x4+ x, =0, Touku kacauus (0:0:1:1)
u (0:0:1:—1); ypasucuns KacaTeJImex naockocrefl vy, Yo, HpOXOJ.UI-
IHX 4epes pc6po AgAy: %, — x4 =0, x93 x4 ==0, Toukn Kacanus (0:1:0: 1)
u 0:1:0:—1). 2) [lnockocte @, B, ¥ (Ro OHOM TIOCKOCTH K3 Kakpok
napbt al,az,f‘l,ﬁg, V1, V2) M€PeceKaoTCst BBOCLMH TouKax (# F: 2 1l 112 1)

¢ mobLiM HaBopoM 3HakoB -, -—. 1594. 1) Ypasuelmﬂ KacaTeJbHBIX
IJI0OCKOCTel oy, Oy, npoxonnumx yepes pe6po A Agt xg— xy=0, x,+x,=0,
Touku Kacarus (0: :l) m (0:1:0:—1); ypaBneHus KacaTeJbHHX

nockocTet By, P, npoxonﬂmux yepes pcépoA A4 Xo—Xx3=0, x5} x3=0,
Touku kacaHus (0: :0) u (8 ; YpaBHEHHs KacaTeJbHBIX
MJIOCKOCTEH ¥y, Vo, npoxounumx yepes pcépf‘ A2A3 Xy —x4==0, x; 4+ x4=0,
Toykn KacaHus (l: ) w(1:0:0: L1y ypaBHeHPlﬂ KacaTeJbHBlX
mwiaockoctelt §;, S, npoyozmumx qepes peﬁpo AxAg Xy —x3=0, x;+ x3=0,
Toukn Kacauns (1:0:1:0) n (1:0:—1:0). 2) [L10cKoCTH 0, B, v, 8
(o oaHoH nJIOCKOCTPl Ha Kaxgoil napbl Oy, Oai B1s Pas Y1r Vas 614 ,) nepece-
KaloTcsl B BOCBMH ToukaX (x1:xl:al; ‘lAl) ¢ Mmo6biM HaGopoM 3Ha--
KOB -, —. 1595. BekTopH @,, a@,, @g JiHeliHo 3aBucHME: 34, — 5a, -

7 3
~+7a3=0. 1596. BekTophl @,, @, JHHeHHO HE3aBUCHMH, a3=g a1 —gdy,

4 \
ay=—0a;,——=ay,. YKazarue BocnorszoBatecs Merogom Iaycca.

5 5
o 3 2
1597. Bextopn @y, @, a4 JHHCHHO HE3aBHCHMSI, as=—ga1 —F ax
1598. BeKTOpH @;, @, @3 JHHEHHO HE3ABHCHMBL, @4 =2a; — 3@,-4ag,
a;=a,+5a,—5a;. 1599. Hoswit Gasuc: a,, a,, @, €3 €1=75 a—ay,

1 \ 3
eq4=-— —;3— ll1+‘:2— Ay 5 €3~ €3 1600. BexTopul by, by, ..., b, Jau-

Hefino HesaBucHMsl. 1601. y=1{2, 1 0, 0}, z={—1, 1, 3, 5}. 1602. Ba-.
3MC CYMMBl Mbi TIONYYHM, NIPHCOENHHAS K CHCTEME BEKTOPOB @, ..., @p
MOC/EZoBATE/ILHO T€ M3 BEKTODOB CHCTEMBI by, ..., b,, KOTOpHe He Ap.
JIFIOTCH  JTHHEe{ HEIMH Koménﬂaummu Npexne B3ATHX BeKTOPOB. [lycTh

a;, ..., @p; bh, ..., b; —6a3uc cymMbl nopn poctpaucts A u B. Ecmu
I‘

r=g¢, 10 V ecto npnman cyMMa noxnpoctpacts A u B. Hp"lIHOJIOX(HM

uto r < ¢, W myct by, ..., b!-q r——Te B3 BEKTOpOB by, ..., by, KOTO-

pHe He Boult® B Gasuc cyMMel noanpocrpanets A u B. Torna b, ==
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k
:~_-oc,a1+...+a’;ap+[5§lbil+...—I—S’frblr, k=1, ..., g—r, uTo MOXHO
nepenncaTb B BHJIe

k ko ko k
@yt apap="b; —f; by —...—f; b; =cp,

k=1, 2, ..., g—r. BeKTOPH €y, ..., €4_, COCTABAAIOT Ba3uc nepece-
yeHus nojnpoctpanets A u B. 1603. Basuc cymmsl: @, @i, @3, b
6asHc TepeceYeHHS: ¢;=a;+ 0+ az=0b,-b;={l, 2, 2, , €=

== 2ay+-2a3=08;-+b;=12, 2, 2, 2}. 1604, Basuc cymmsl: ay, @, by;
6a3dc NepeceueHus: €=a;+ay=b;+by;={2, 3, I 1}. 1605. basuc
cymmat: @y=1{1, 2, 0, 1}, a,={1, 1, 1, 0}, b,={1, 0, 1,°0}; 6Gasuc
nepeceuekusi: c=a;+a,=1{2, 3, 1, 1}. 1606. Basuc cymmu: @, =
= 1» ly ———l, —1}7 a2=:{11 —_lv !r “—1}, ‘132{1, “—1: '_'11 l}; b]-:

= {0, 0, 1, 1}; 6asuc nepeceucnus:

1 1 3
61=“'a1--4‘az—74*‘13=-”2‘b1+b2={0, 1 — 5 —'—2*},

1 1 3 { 1
Cz='§a1+faz+“4"as=—'"2*b1+bs.={l. 0, =g, — ‘2“}-

Ykazanue by=1{0, 1, 1, 1}, p3={1, 0, 1, 1},
1607, y=15, 0, 0, 0}, z={—4, 2, 3, 4}.

3 3
s =t 2=, =0 3,3

1610. ¥ Kk a3 an He. Heo6Xo1HMOCTb YCIOBHS ClCAYeT U3 CyUIECTBO-

BaliMs HeBHpPOXKpenHofi xBappaTHot wmarpunst € Topsiika R Takoi,
yTo B==CA. JlocTaTOYHOCTb YCHNOBUH BHITEKaeT H3 TOro, 4TO TOf-
NpOCTpaHCTBO C 6asMcoM @3, ..., @ MOXKeT ObTh 3ajaHo  CHCTe-
MO#i n—k JMHeliHO He3aBMCHMEIX YpaBHEHM, JI€Bele YacTH KOTODHIX

CYTh MHHODH MAarpHIH

p
an ay o\

’
Qi Apn )
Xy ..o X,/

noJyyapuiHecss OKaHMJICHHCM OTIHYHOrO OT HYJS MHHOpa Marpuuel A.
1612, X = —1 +3t1+ 2o, Xo= 1 -2[1 —-I—tg, X4 =3t1 +7t-‘, Xq4= 1 +3t1 +5tg,
Xgm BBty — 4ty 17,4 155y — T3 - 2= 0, 18, -+ Oy — Togg + 11 =0,

l3x1+2x2+7x5—24=0. 1613. xlz—-«g—}—fz, x2=8+"3‘ tl'—2t2—'l'3‘ ts,

x3=ti’ x4=t2, x5=f3. 1614. 3x1-4x2—|—x3—-2x4—}-l==9. 1615, ﬂapa~
METpHUECKHE YDABHEHHS: Xy==ly, Xp=2-1-1), x3=3-11, x,==3-4ly 06-
mHe ypaBueHHs: xy—x;+-3=0, x,—x;--1=0. 1616. [Ipsaman npuuas-
JAeXHT THoepuiockocTH. 1617, Tlpamas napajsiebMa  INIOCKOCTH.
1618, xy-+ 1o+ 3x5—3%+2=0. 1619, x —x—x;--x3=0, xp—x, —
— %3 x3+1==0. 1621. 1) Tlrockoctr o u B aGco/OTHO CKpeuHBaioTCs,
T. €. He HMEIOT OOWHX TOYEK W HeT mNpAMBIX, napallyebHEX 06euM



376 OTBETH U YKA3AHHS | 1622

IJIOCKOCTAM; TIOCKOCTBIO MHIIMMAa/BHOH Pa3MepHOCTH, copepXawel o u
B, spaseTca Bce (5-MepHoe) MpPOCTPAHCTBO; 2) TWIOCKOCTH of M fi HMCIOT
coMHCTBennyo ofllyio Touky (I, 1, 0, 0, 0); MIoCKACTH MHHMMANRHOM
pa3sMepHOCTH, cojcpikaulasi ofe MJAOCKOCTH o, H B, onpeaeascrcs Toukoll A
H BeKTOpaMH @, @s, by, b, u uMmeer pasmepuocts 4; 3) maockoctH o
¥ P He MMCIOT OOIKMX TOUYEK H HC LapajJic/bibi; OHH TapaJsiie/bHbl Ips-
MBIM C HalpaBJRIOUIHM BCKTOPOM @3+ @y=b.—b,={1, 1, 0, 0, 0} u
JIeKaT B UCTBIPCXMCPHON TJIOCKOCTH, ONpeieincMoll TOUKOH A H BeKTapamu
@), a: by, AB; 4) nnockoctH o u f} mepecekaioTCs H JIeKAT B Tpex-
MepHOH TJIOCKOCTH, onpexcaseMolfl Toukod A W BeKTopaMu @y, @,, by;
5) mMOCKOCTH ¢ H [ Mapasjefbiibl M JIEKAT B TPEXMEPHOl MJIGCKOCTH,

onpeaeasieMoil Toukolt A M BEKTOpaMH ay, @y, AB; 6) wiockocTH o H P

copnanaot. 1622. 1) Ecaw pektopet @y, @,, by, by, AB nunefino nesa-
BHCHMBI, TO IJOCKOCTH abCOMIOTHO CKpPeLIHBAlOTCs, T. €. OH He HMCIOT
O6WHX TOUCK H HET HPAMBIX, NapamicibiblX- OANOBPEMEHHO o6CHM IIoC-
KOCTSIM; MHHHMaJIbHast pa3sMepHOCTb TJGCKOCTH, cojcpxaiiell ofe JaHHbiC
UIOCKOCTH, paBia_5; 2) ecau BeKTOpH @, @3, by, b, AuHefino He3apH-

cHMBI, a BCKTOp AB aBadeTcs uxX JuxefiHofl KomGHHaguel, TO NAOCKOCTH
HMCIOT €IHMHCTBCHHYI0 OOCHIYI0 TOUKY; MHHHMAdLHAS pasMEpHOCTb IJIO-
CKOCTH, cojcpxamell o6e aanmbie MIOCKOCTH, pasHa 4; 3) eciiH BeKTopHl
@y, @, by, b, JHNCHNG 3ABHCHMM, HO KakHe-HOYnb TPH M3 HHX JIH-

Hellll0 JIe3aBHCHMB M BCKTOp AR e sBJasicrcst HX JIHHeiNol KoMGuHa-
upell, TO ILIOCKOCTH He HMCIOT OGWHKX TOYCK H HChnapajjefbibi, HO Cy-
ICCTBYIOT TIpsIMbiE, Hapaicablible 06CHM MJIOCKOCTAM; 4) ccim BEKTOPH
@, @i, by, b, nuneitno 3aBHCHMB, 1O KaKHe-HHOYb TpH H3 HUX JIHHefilo

He3aRHCHUMH U BekTop AB sABascTcs HX JHNenol kKoMGuuamucii, To nio-
CKOCTH TICPCCEKAIOTCSi 1O IIPAMOM M cyllecTBYyeT TPeXMepHAasl MJIOCKOCTB,
cofepkaliass ofe jannble IMIOCKOCTH; 5) eClH Kamkjibie TPH H3 YeThipex

BEKTOPOB @y, @y, By, by JHHCINO 3aBHCHMBL, HO BeKTOp AB He siBifeTCH
WX JHnefinoll komOHnapHefi, To NJIOCKOCTH Napasjefblb H CyUlecTBYeT
[JIOCKOCTL pa3MepHOCTH 3, copepkamas ofe MAOCKOCTH; B) ecan Kamjwie
TPH W3 HUeTHPCX BEKTOPOB @, @i, by, by NHHCHHO 3aBHCHMEL H BEKTOD

AB saBaseTcsi WX Juneiinod kKomGHIauUHCH, TO TNJOCKOCTH COBNAzaiorT.
1623. 1) Tpu R =0 NJOCKOCTH 1€ MMCIOT OALINX TOYCK H HeT NpAMbIX,
Napalielsiibix 06eHM HJICCKOCTAM (MJIOCKOCTH abCOMIOTHO CK pelHBaioTes);
2) upH r=R =05 NJoCKOCTH HMEIOT CIHHCTBEHHYIO OOU{yI0 TOuKY; 3) mpH
r=4, KR==5 WIOCKOCTH lie HMEIOT OOUIHX TOUCK M HE NapaJjiesibilld, HO
CyILleCTBYIOT NpsiMbie, NIapaJenbHBC 06eum TilocKoeTsy; 4) npH r=R =4
MJIOCKOCTH HMewT oOHIyI0 MPSMyIo H JexaT B TpeXMepHoH INJIOCKOCTH;
5) npu r=3, R=4 mn/JocKocTH nNapa/iflejbHbl H JeiKaT B TPeXMepHOH
maocKocTH; 6) npu r=R=3 naockocTu cosnapaot. 1628. Ecau mjo-
CKOCTH 1y ¥ Ty HapallicdbHbi, TO 5 COBMAJACT C Y5 CCAH K€ IJIOCKOCTH
Ty H fly CKpeWHUBAIOTCS M TJAOCKOCTb J; ONpeje/]seTcs Toukoit A, u nog-
TpoCTpaHCTBOM Vy, a IJIOCKOCTh Ty — TOUKOH Ay H HOZTpocTpancTiom Vs,
TO IUIOCKOCTh 5T ompexenseTcs Toukod Ay 141 HOﬂHpgchaHC;BOM Vi+ Vs

1. n—=k 1
1630. 1) --. 1632, 2) —— . 1633, Tt S S
3005 ) R {; 10" 10" Y10 1/10}’

2 3 3 2N 42 _t v _ 2
{1758' Vo' V' ]/26}' {V'lo’ V1o Yt yiof’
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{JL _.z 2 j—} 1634, {—1— 10, 0, 0}, (L
V%' V26" )26 )26 Ve’ e

1 1 1 1 2 6
—— _ 0,0 —"'—‘A—, _.—‘, '_‘_u,-:.’? 0\ 0, 0, 0,0,1 y
}{ V42' V42’ V42’ Y4’ J’{ )

i ! 2 1 4 6 23 27
. 1 G 1. M BNl g
VR VT VT VT =15 2

6 3 3 - '
— = 5-}. 1640. {1, —1, —1, 5}. 1641, {5, —5, —2, —1}.

1642. 1) 3’52 (b;, X) b5 2) y=wb+...4nbs, FAC My, ..., N
=1
OTPEREJISIOTCS] M3 CHCTCMBI YpaBHEHHIl

(b1, by) N+ (b1, b)) M.+ (B, b)) Ns=(by, X),
(b2, by) Ny (b2, b2) Mot (B2, bg) = (b, x)

(bsv bl) nl‘l’(bsv bZ) 112+ + (bsr bs) N _(bs’ x)

1643. 2) = arccos m 1644. -3 1645. -g__ 1646, 2) ”Z"
1647, Pemenne. [lyctb A u B-—pBa moampocTpalicts8a cBKJHIO0BA
MPOCTPAHCTBA, [epeceyeHHe KOTOPBIX ccTh Mopmpocrpanctso €. Ecan
C=0, T0 yrioM Mexay mOogapocTpaucTBaMd A H B HasbiBaercs yroda
Mexay nomipocTpanctBaMu A’ W B’, jeXaWMMu  COOTBCTCTBEHHO B

H B H ABJIAOmHAMHCH opmronaunmm gsonosHeHusimu K C. Ecam
nepeceueHHe MoAnpocTpaHct® A B B eCTb RyJb-BEKTOP, TO YIVIOM MCHKLY
A u B HazuBaeTCs HaHMCNLIIMH YroJ MeXAy BEKTOPOM OJIHOTO TMOANPO-
CTpPaHCTBA M cro OpToroHadbHON npoekKpueH hna apyroe. Ilycre A
H B—NojipOCTPaHCTBA €BK/AMIOBA IIPOCTPAHCTBA, MePeCCYeHHe KOTOPHIX
ects 0; @4, -.., @, H by, ..., bg—HX opToHOpMaZbnbie Gasucel. [lycth
x==£a,-+ ... +E.a,—Bexrop noanmpocrpancrsa A, y=mnb 4 ...
... +-Nsbs— OpPTOTOHANBHAA TIPOEKIIHST BEKTOPA X Ha MOLPOCTPaHCTBO B.
Torna '

711=(b1, x)=(b1, al) §1+ vee _I—(bl! (l,.) gry

YWs=(bs, x)=(bs, @) &1+ ... 4 (bs, @) Er

Homaras o;y=/(a; b)), i=1,2 ..., r j=12 ..., s 6yzeM umers

Mm=0cyu&+ ... + arl%n

ns —alsgl’r‘ e +ars§n

[y PR=ag4 o 0= @t e )
CA @&t e R E )= (%),
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Ecni @—yron Mexupy BeKTOpOM X MopmpocrpaHcTsa A U ero oproro-

Ha/JbHOH npoekuned ¥ Ha noampocTpaHctBo B, 10 co_sq>=—l’-%. Mpr’

[xl=1 umeem cos p=|y|=Vg(x)- Ho maxg(x) mpu |x|=1 ecrs
HauboJiblliee XapaKTePHCTHUYECKOE YHCAO MaTPHUBl KBagpaTH4YHOH (YyHK-
1HH g (x). ITycTs max g (x) =Xg; TOFAA Yrost Mexpay NMOANpoCTpaHCTBAMH 4

Vs

H B pased arccos Vi, 1648, 1) —~'1—; 2) ‘arccos 3_; 3) arccos ——
4 V10 3

1 2
4) arccos 5 5) % 1649. arccos 5 1651, Mycrs A = (a;;)— MatpHnua,
rie qj=(b; @;), A*-—Marpuua, TPaHCIOHHpOBaHHAS K Marpuue A;
TOTJa HCKOMBIC BEKTOPHl — COGCTBEHHBE BEKTOPH ONEpaTOpa C MaTPH-

et A*A. 1653. a /7. 1654, rlf 1655, 1= fy— — tym— 1y, ity =

7
=—=h= A, G=—HR=—G=1 . 1656, Tlpn HeuerHoM n
NepreHAMKYJSPHHX JHArOHANel HeT; IPH n=2k HCKOMOC UMCAO pPaBHO

Lok o1 a omom 3 e,
7Cn—‘62k—1- 1657. 3 40 G 1658, arccos - 1659, 2) V-
1662, )/ 14; (2, 1, 2, 9). 1663. 5; (2, —2, —3, 2). 1664, [Trockocts u
npsiMas aGCOMIOTHO CKPeLUMBAIOTCS, yDABHEHHS OOWIEre NepleH HKY./IApa

- 3
=141 x=141 x3=—2—+t, x4=—2—+t; AMHIa ofbwero neprer -

1
KyJ1apa papHa o . 1665, Tipsimas napanjensia INIOCKOCTH; DACCTOSHHe

Mexny Humu pagHo 5. 1666, IlnockocTu He MMeIOT OGIMX TOUEK M NapaJ-
JeNpHbl OLHOMY H TOMY JK€ HallpaBJieHHIO, OMNpefeNiieMOMy BEKTOPOM

ABi=CBy={1, 2, 2, 2}; paccrosiue Mex1y HuMH papHo 3. 1667, —

V3
ot tehel e, Lot L L
1

1668. = rN Ty ;
008 Va+ - Fa Rooa o a
1670.
Ay (b1— v F Ay Op—ap]t

V(bl"“a1)2+ ‘I’(bn—‘an)z—[ 1 al)?»;——l—:.j—l—x?l( 2u)] .

1671.
A /| (e @) - (ay, @) ' ‘/ @5, @) - (@1, @)
“/ An, @y ... (ay, ag) " (Qn_y,°Ay) ... (@p_y, Cp_y) .
1673 h—]/___”i‘__ 1674, arccos =.
CETV 2(m—R) (k1) 3
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1. , 1
1675. x1=—2— x{——é- x;.——é— xa———2—x4—|——2—,

1680, Yk asanue. Eciu pasvepHocTh mpocTpaictBa Goaslue 1,
B3ATh JBA JHHERIO HE3aBUCHMEIX BEKTOpPAa H IPHMCHHTBH oneparop A Kak
K 3THM BeKTopaM, Tax H k HX cymue. 1681, C=BA™L, rie A u B—wmaT-
pHUB, CTOJOIE KOTODEIX COCTOSIT H3 KOOPHHHAT BEKTOPOB @y, ..., @, H
by, ..., b, cootBercTBenHo. 1682, x[=2x— 1lxy6x3, xj=2x,—7x +
—|—4X3, x.f’l=2x1_x2v x;=2x4. R

1683, x| = 15x;—23x,+ 10x;, x{=10x,— 185 10x5, x;=2x—
—Txa+Txs, xj=—1x4. 1684, 1) €1 2) €y, €5; 3) €1, €, €3, 4) 3, €5, €3, €4
1699, IoxnpocTpanctso ¢ Gasucom e;={1, 0, 0, 0}, e,={0, 1, 0, 0}.
1692, Yxaszanue. Ecinm k—pasveprocTe HHBapMAHTHOrO TOANIPO-
CTpaHCTBa, BHOpaTh NepBele k Ga3HCHBIX BEKTOPOB, MPHHAMJIEKAWHX 3TOMY
noanpoctpanctey. 1694, Ecau e, €, ..., e,—6asuc mpocrpaHctsa V,
cocTostiiil M3 COGCTBeHHEIX BEKTOPOB omepatopa A, TO HHBapHaHTHIMH
NOANPOCTPAHCTBAM GYAYT HyJeBOe TONIPOCTPAHCTBO, Bce NpPOCTPaHCTBO
H KaXkaoe NOXNPOCTPAHCTBO, Ga3HCOM KOTOPOro sBJsercst mobas mojl-
CHCTeMa MHOMKECTBA BEKTODOB €y, €y, ..., €. UHCIO MHBAPUAHTHBLIX TIO]-
HpOCTPAHCTB paBHO 27,

1698. 0

S woo

1 0
0 2 0
00 1
00 3

1699, Ecnu ey, €,, ..., €;,— 6a3uc NpocTpaHCTBa, TO HHBAPHAHTHHIMH
noznpocTpaHcTBaMH GYLYT JIMHeiiHEle OGOJOYKH CHCTeM Ga3HCHBIX BCKTO-
pOB €1; €1, €a; .-., ; €1, €, ..., €;. 1701. Y kazanue. Bexrops x,
Ax, ..., Akx nuuefino 3aBHcHMEL. 1702, Ykazamue. Ecmu A=p2 —
co6crBenHoe 3HaueHue oneparopa A2, 10 A2—AE = (A 4-uE) (A — pE).
1703. Yxasauune. Ecin Bce XapakTepHCTHYECKHE YucJaa JHHeHHOro
omeparopa NpHHALIeKAT OCHOBHOMY MOJIO, TO KAXKAOE HHBapHaHTHO® MOA-
NPOCTPaHCTBO COACPKHT ORIIOMEpIIoe HHBAPHAHTHOE NOANPOCTPAHCTBO.
1704. Yxasauunc, Ilyctb x—'cofeTBeHHH BekTop onepartopa AB,
COOTBETCTBYIOWHI cobcTBennoMy 3snauennio. A %= 0. Toraa sektop Bx = 0
6yZer cOGCTBEHHHIM BeKTOpoM omepatopa BA ¢ TeM ke coBeTBeltbiM 3Ha-
yepuem A. 1703. Yk asanune. Hepsuii BektOp €,; €,— npoobpa3 Bex-
Topa e; npu npeobpasoBanun (4 —aE)*'l; e, ;=(A—aE)e,, ..., 2=
=(A—oalL)"te, .



380 OTBETbI U YKA3AHUS . L1708

1706, 3 1 1 1 1707. 2 1 Ly,
. 4 T4 T4 T % -3 73 73
1 3 1 1 1 2 Ly
4 4 TF T4 -3 3 73 3
_L_ro3 1 _r 12
4 4 4 ] 3 3 3 %
1 1 ! 3 0 0 0 of 3
4 ] 4 4
1708, 1 1 1 1 1709. /7 0 —1 0 O
-2 2 2 3 f—1 0 0 0 %
1 1 1 1 i\ o 0 0 —1 )
2 T2 2 2 00 —1 0 4%
1 1 1 1 K
o 2 T 9 Pl i
1 1 { 1 1
9 P2 2 T2

1721, Yxaszanue, [lycts y=Ax-|b— HsomeTpuueckoe mpeobpa- |
30BAaHHC TOYEYHOrO eBKJIHO0BA MpocTpaHcTBa E, A — H30MeTpHUCCKOE mpe-
o6pasoBalniie BEKTOPIOrO TNPOCTPAHCTBA |/, COOTBETCTBYIOUIETO TOUEUHOMY
npocrpancrBy F, V =V,+ V,—npeicrasaenne npoctpakcrsa V B BHge
OPTOronafbHoll CyMMbl COGCTBEHHOTO MOATPOCTPANCTBA V), COOTBCTCTBYIO-
Iero co6CTBEHNIOMY 3HAUCHHIO —- 1, H Cro opTOroHaibHOro fononHens V.
Bektop b =0b,+ b,— npejcTapjeHHe BEKTOpa IlcpeHoca B BHAC CYMME!
BCKTOPOB Uy H by, NPHHAAJEKAILHX COOTBETCTBCUHO MOATPOCTpaHCTBAM Vy
H V,. Ecan npcoGpasosanuc y==Ax-b He HVEET HCROABHKHON TOUYKH,
TO OHO 06/ajacT MHBAPHAHTHOH MPAMOH ¢ HaNpaBAAOUHEM BEKTOPOM by,
TpoXojsiilclt uepe3 HCMOABHKHYIO TOUKY MNpeobpasoBanus y==Ax-4-Bb,.
1729, ynxuus b (X, y) fo/mKna GBTh KococHMMeTpHYeckoi. 1732, xly) —
—x:'»J’f‘Fxgy/("xb";. {1, 01 Oy 0}' {Ov lv O: O}y {1; _1, O, 0}9
{1, —1, 0, 1}. 1733. Yk a3 au ne. IpeacraBuTs GHIHHeARYI0 QYHKIUIO
B BHAC CYMMBI CHMMCTPHUCCKOH M KOCOCHMMETPHYECKOH GHJIHMHEHHHIX
Gyekunii B nepefiTh kK Ga3Hcy, B KOTODOM CHMMeTpHUeCKas (QyHRuus -
umeer Kanotmueckuit sug. 1737. a >0, a—6 >0, a4+ (n—1Hb>0.

1 1 1 1 2 2
a2,y . — oo, o}, { i, — e o}, {_-—
} {1/2' )V 2 ) 62 V'é Ve Vi’ .
2

TP S

2 3 A B . . X
—_—, — — Ty =y Ty T ;-2x'—2x5“ x5
yor'yor 21}’ W7V Vi V7} ! i
1 1 1 1 2 1 P
2 - .— O, 0 , TRy T IEy T, 0 =TT, T TS, 3
){;/2’ v’ } {VG Vé' Ve }{1/12 V127
1 1 11

Lol .2 2 ,2
oy T, T o, ey X "I‘xg ‘I’x;g _3x4 ’

R S A RS A A SN SRS N B U |
){2',“”2_ “2,2-}, {21 2:——2y—2}, {"2—)7) 7y_2
1
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4) P10t I}{l_ 11 1 (1 1 11
91 90 91 912 93 9 ?}712'y“-2;“'2')2}9
1 1 1 ,2 ,2 ,2

{'2': ) _”2_) _"'2_}; 2X1 _1_8'(2 +12x3 —'4x22'

1745. Vickompie 3naueliis NapaMeTpa { HaxXxOIATCsl U3 ypaBHeNHs
Q)+2[B(u, xg) +L @] t+-c"=0, rae ¢ =-Qxg)+2L (xy)+c,
a B (x, y)—cuMveTpuucckas Ow/JIHHcHHAR (yUKIHs, COOTBeTCTBYIOWLAR
kpaapaTuulioll pyukuun Q (x). 1746. B (u, x)4-L (u)=0, rge B (x, y) —
cuMMCTpudeckas OnauHeHnas (GYHKUHS, COOTBCTCTBYIOAS KBajpaTHUHON
pyukmn Q (x). 1747. B (xo, x)-1-L (X)+L (xg)+c=0, rue B(x, y)—
cuvMeTpHueckas Ouaunefinan (yHKius, cooTBETCTBYOUIAS KBagpaTHUNION
dyuxkimpd  Q (x). 1752, (1) min (%, n—k); (1) min(k—1, n—£k);
(I11y min(k, n—k—1). 1759. Y kasanuec. Bekrop b we npunazse-
wHT 06MacTH 3HayeHHil onmepatopa A u MoxeT OMTB TpejcTaniell B BHAC
cyMmst b=¥8'-+b", ric b’, a cregobaTelblo, M—B’, nupHlajdcKaT
ofnacTH 3ttaucnuii oncpatopa A, a b” £ 0—BEKTOpP, OPTOroHadbibii
K 3ToMy mnojnpocTpaHceTBy. ClefoBaTensto, cymecTsyeT BeKTOp X TaKoi,
uto Ax¥-b'=0. Bekrop x% onpeacasercs H3 cootnowelns AxF -
+ Ab=0; Torna b'=-— Ax%, b"=b—0b'=b--Ax%. Vickovpi#l BCKTOp
Xo MoxeT ObITb TNpefcTaBicH B Buje x¥-+b"f, rae ! onpepedasceTca cooT-
HOICHURM: i

N e I

2 (b”, b!l)
1760. Yxaszaunue, A,..., A.— OTJHYIEIE OT Hy.15 COGCTBEIEIC 3HAUCHHS
onepatopa A ¢ y9eToM HX KPAaTHOCTH; €], ... , €, — OPTOHOPMAJIBHAR CHCTEMA

COBCTBEHHbIX BCKTOPOR 3Toro onepatopa. (1) Ectu R—r =<1, To e] . 4, ...
..., €, — BCKTODHL, JOTIOIISTIONINe CHCTeMY e;, ..., €, 0 6pPTOHOpMa/bHOro 6a-
anca. Koopaunatst x}, ..., x}) HaXoxaTca U3 ypaBrclinii aJs onpegescHus
nentpa. CBoGoxubit ujen TipeoGpasosaiiioro ypaBHeHus ¢ =b x) ...
..bx04c. (1) Ecin R—r=2, 10 pextop b={by, ..., h,} npexa-
craBisercs B BHie b=0b'--b", ric b’ npunanexut obsaacTi 3HaucHUB
omepatopa ¢ MaTpuueH A, a b":,ffO NpUIAJJeKHT ALPpY ITCrO onepa-

” ’ b r r .
Topa; Torga p=|&"| n er_-_lz.l-b—,,—T, BekTopet €/ 9 -ev, €, HAKOAATCS
K4K BCKTODEHI, JONOJUSAIONINE CHCTCMY e;, N ', .| o oprouopMab-
Horo Gazuca. Paguyc-BekTop X, Hayala O’ onpeuéﬂneTm cAeLyIoWHM
o6pasoM: Xo=x} -+1b", Tie X¥ naxogurca us ypapieHus A2xF-+-Ab=0,
a { onpejensieTcs U3 paBCicTBa

fo (B, xP) o

2 (bll’ b”). .

1761. CM. mpeabiaymyio 3ajauy.

s ) =G~ A=l 0=0 129,

1 1 1 1 2
1 ===, T 0’0 ’ ei:{"/ s T, y O}v
' {Vz Ve } "W ye Ve

e’ = 1 — 1 — : — 3 el — 1 1 1 _IA .
3‘{2;/3’ 213" 213 zys}’ ‘_{2’ 2 2’2}‘




