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YACTDb MEPBASA
AHAJIUTHYECKASI FEOMETPHUA
' HA NJIOCKOCTH

FAABA I

NPOCTEAIHHE 3ABAYM AHAJHTHUECKON
-~ TEOMETPHH HA NJIOCKOCTH

§ I. Ocb n orpesok ocn. Koopaunato! Ma Hpsmoi

Tipaman, na XxoTopolt BHOGPAHO NOJOKHTEABROE HANPaBAECHUE, HASH-
BaeTCR OChio, OTPESOR OCH, OTPaHRCHHHNA KaKHMi-uuOyRw TouRamu A W
B, HasHBIETCA MANDPABNEHHNM, €CAH CKA3AN0, KaKaf H3 STHX TOUEK CYHTA.
€TCA HAYAMOM OTPedKa, KaKad — KoHUoM. Hanpasnenruil oTpesox ¢ Haua-
noM A 7 KoHzom B ofigaHataeTca caMeonoM A, Bearuunoil nanpapaeHuore
OTPC3KA OCH HASHBAETCH EI0 AAUHA, BIATas CO 3RAKOM IOL, CCAH HalpaBie-
HEEe oTpesKa {T. e, Hanpap/ieHHe OT HATaNA K KORIY) COBNARAET C ROAOKRH.
TeALHBIM HANDABTCKHEM OCH, B CO SHAKOM MHHYC, ecid 5To Hanpaslenne
FIPOTREOTIONOMRG NOAOKATEALHOMY HanpaBNieHHio ocH. BDeanynna orpeska
AB ofosnanzercs cuMBoNoM AB, ero AAuHa — cumsoaoM |AB|. Ecum
ToaKK A H B coBNAaoT, TO OnpefelsteMbil HMH OTPE30K HASHBAeTCH HyAe-
BHM; OYEBUAHO, B 9TOM chydae AB=BA=% (nanpapaenne yJeBoro OTpes-
K3 CAERYET CUHTATh HEOTIPLNeseHHEM)

Tlycre nauHa mponseoingag npawan 4. Bulepem weKotophil OTPesok
B KEYECTBE eAHHHIE RIMEPEHHS AAHH, HASHAUHM HA NPAMOAl & MOMOKHTERR-'
HoE HanpasAexHe (MOCAe Yero Oha CTAHOBHTCH OChiO) *)-H OTMETHM Ha >TOR
opamol OyrBol O Kakyw-urGyns Toury. Tem camtn us npsamofi a Syjer
BREJERE CHCTEME KOODAAHAT.

Koopanuarofi moSoft Touku M npamoll a (B ycranonnennoft cucreme
KOOpARHAT) :a3HBaeTCA YHCAQ X, paBiOe BeflMikHe oTpeska OM:

x=0M.
Touxa O Ba3wBacTCH NAYANOM KOOPARHAT, e¢ colcTmenHas KOODARHATA
paBHa HyJo, B gaasxedmem cumpoa M (x) oskauaer, 910 ToYKa M kmeer
KOOPRHHATY X,

Ecny M;{x) 8 M,(x,} — BBe HpORSBOARHLE TOUKE I[PAMOR 4, 10
thopmyna .

MyM=x—xj

BHpamaeT BOIHMUHY oTpeska MM., dopuyaa
MMy = xg—x|
BLIpANACT €re ANANY.

*) Ofuune Ha depTelax ¥ TOPHIOHTAALRLX Otell HNONOMATeNLHEN
HAIHAUACTCA HATIpAaB/AeHHE CRERa Hampamo,




1. Tloctponts  Toukn A(3), B(), C(—1), D23),

2. IocTpouts TOYKH, KOOPAHHATHL KOTODMX YAOBJETBO-
pawor ypashenusm: I} |x|=2;2) |x—1|{=3; JH|l—x|=
= 2 [2+x]==2.

3. OxapaKTepHsoBaTh TeOMETPHYECKH PACHOJIONKEHHE TO-
ueK, KOOPAHHATH KOTOPHX YAOBJCTBOPAIOT HEPABCHCTBAM:
) x>2; 2 x—3<K0; 3) 12—x<0; 4 2x—-3<O;

B) 3r—5>0 6) 1<2<3; N —2<¥<3; 8) 2=E >

>0 9 F>n 10 Hcu m Fman
12) x»—8x4+156<C0; 13) +*—8x+15>>0; 14) s*+x—
— 12> 0; 16) s*+x—12<0,

4, Onpenenutd Besuuudy AB u mnmmny [AB| ortpeska,
sanaunoro Toukama: N A@)u B(11); 2 A(B)u B(2); 3) A{—1)
i BB(%); g)) A(—5) n B(—3); 5) A(—1) u B(—3); 6) A(—T7)
H -5},

5. Buuucauth KoopmMHaty TOUKH A, ecad H3BeCTHBL:
1) B(3) n AB=5; 2) B(2) u AB=—3; 3) B{—1) u BA=2;
4) B(—5) u BA=—3; 5) B{0) u |AB|=2; 6) B(2) u 1ABI=3;
7} B(—1) n |AB|=5; 8) B(—5) n |AB|=2.

6. Oxapakrtepu3oBaTb TeOMETPHYECKH  PACTIOJIOKeHHe
TOYeK, KOODAMHATH KOTOPHX YZOBJAECTBOPAIOT C/AEYIOUHM
HépaBeHCTBAM:

) Ixl<l; 2) x>2; 3) xIC2; 4) x1=3; 5) lv—2{<3;
6) k=35Il 7y x—122;  8) Ix—31Z21; 9} Ix+1<<3;
10) [x--21>>1; 11) |x5I<h; 12) x+11222.

7. Onpezneaunts otHowenue A=AC/CB, B kotopom touka C
ReauT oTpesok AB mpH caepyiomux sarsux: 1) A(2), B(6)
uCH;2A2), B uC, A1), BBuCERY) A,
B(13) u C(5); 5) A(5), B(—2) n C(-5).

8. Hauel tpu touku A{—7), B{(—1) u C{l). Onpegeanrs
OTHOMLIEHHE A, B KOTOPOM KaXIad H3 HHX JEeMHT OTPe3oK, orpa-
HHYCHARA ABYMR JPYTHMH.

9. Onpezenuts otHowenne A=M,M/MM,, B xoropom par-
Haa Touka M (x) memur orpesok M;M,, orpaHndyeHHbI FaH-
HeMu  TOuRaMH Mi{x:) n M,{x,).

10. Onpepennts KoopAnHary x Toukk M, mensumeRt orpe-
8ok M, M,, orpanuueHublfl AanubiME Touxamu M;(x) 4 Ma(x,),
B JaHHOM OTHOWIeHWH A(A=M,M/MM,).

11. Onpenenute KOOPRUHATY X CepeiHHH OTpesKa, orpa-
HUYEHHOTO AByM# jainbimu Toukamu M{x) u My(x,).
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12, OnipezemiTs KCOPARHATY X CepeXMHBl OTpe3ka, orpa-
HAYCHHOTC HBYMSA AAHHHIMH TOUKAMH, B KaXJIOM H2 CJeAyio-
mux cayuaes: 1) A(3) u B(8); 2) C{—1) u D(5); 3} Mi(—1)
n My(—3); 4) Pi(—D5) u Py(l); 5} Qu(3) u Qux{(—4).

13. OnpeneuTs KOOPAMMATY TOUYKH M, eCJH H3BECTHH:
D My(3), Mu7) u h=MM/MM,=2; 2) A(2), B(—5) u A=
=AM/MB=3; 3) C(—1),D (3) s A=CM/MD=1/2; 4) A (—1),
B3 uA=AM/MB=—2;5) A(1), 3(—3) n A=BM/MA=—3;
6) A(—2), B(—1) u A=BM/MA=—1/2.

14, HNauut gse Touks A (5) u B (—3). Onpegennts: .

1) xooppunary Toukn M, cummerpuuHofi T04Ke A OTHO-
CATENBbHO TOYKR B, :

2} xoopAMHATY TOUKE N, cHMMeTpHUHOR TouKe B oTHO-
CHTENBEHO TOYKH .

15. Orpesox, orpanMueHHEli Toukamu A(—2) n B(19),
pasjaeqed Ha TPH paBHbe dYacTH, OnpeleiuTd KOOpPAMHATEL
TOYeK MHeNeHHSA.

16. Onpenennts KoopiuHatei Komunos A m B orpeska,
KoTopulii TowKamH P(--25) u Q(—9) pazzeneH na TpH pas-
HH¢ YacTH,

§ 2. JexapToBLl NPAMOYTOJbHEE KOOPAHHATH
HA NJAOCKOCTH

JlekapToBa NpAMOYTOABLHEA CHCTEMA KOOPAMHAT ONpefenseTcs 2aAa-
RREM AHHeliHOR eRHAON SIS H3MEPEHAS JAHA ¥ JBYX BIaUMHO NEPHEHARKY-
AAPHHX ocefi, 53HYMEPOBAYHEIX B KaKOM-HESYAb NOPRAKE.

Touka mepeceveNns ocelfl Pa3WPAETCA HAYANOM HOODAMHAT, A CAMH
OCH—HOOPIHHATHHMH oCAMH. IlepBas K3 KOOPAHHATHHX oceft Hasn-
BaeTCH Ochio afcuHce, & BTOpag—oCblo Op- &
IHBAT,

Havano woopamnar ofosHauzerca Gyxpoit A M
0, oce atciucc —cumsoioM Ox, och OPAMHAT— ¢
camMpoaom Oy.

KoopauuataMy npoH3BOABHON TOMKH M
B S38HHOH cHCTeMe HASHBAIOT TMCAS

x=0M,, y=0M, Z P Me &
puc. 1),rae M, n My cyTh mpoexumi Tougm —_
;(3 #a och Ox 1 0) OMv,, o60aRauaeT PEIHYHAY Pye. 1

otpeska OM, ocu abeumce, OM,— peandn-

uy otpeska OM, ocn opaumar. Yneno x ma-

susaeTcs abcuuccolf Touknm M, uNcao y—oparHaTol SToff Ke TOUKH,
Cumsoa M {x; g} oBoanayaer, uto Touka M uMmeer aficmmccoft yucao x, a
ODAHHATOA TBALIO g.

Ocb Oy pasaensieT BCIO NACCKOCTh Ha ABe NOJYNAOCKOCTH, Ta M3 HHX,
KOTOPaA pacnociena B NONOKHTENLHOM HanpaBacHuH ocH Ox, HasuEaeTcA
npaeofi, Apyraa — aesofi, Touno Tak Xxe ock Ox pasienger MAOCKOCTE Ha
ABe NONYDAOCKOCTH, TA A3 EMX, KOTOPAA PacnoANoReHa B MOKOKHTENLHOM
BAEpaBaeHHH ocH Oy, -HasuBaerca Bepxhed, Apyras ammdef,
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Ofe KCOPAHHATHLIE OCH BMeCTE PA3ZAGARIOT NAOCKOCTH HA YETHpPe 4eT-
BOpTH, KOTOPHIE HYMEPYIFT MO CACRYIOWeMY NPABRAY: nepBelt KOOpAHHAT.
HOU HETBEPTLIO HASLIBACTCA T4, KOTOLAR NCKHT OLHOBPEMEilNo B IpaBoii H B
Bepxuell NOAYILIOCKOCTH, BTOpoli — JRewamias B AeRON M B BepxHelk moay-
ANOCKOCTH, TPeThelt — Meainan B Aeroll U B HHKHER NOMYIMIOCKOCTH, YeT-
Beproll — JeRauan B Kpapolt 4 B AHKHel NOAYMIOCKOCTH.

17. Hocrpouts Touku 4(2; 3), B(~5; 1), C(—2; —3),
D@©; 3), E(—5; 0), F{—1/3; 2/3).

18. Hafity xoopauuats npoekuufi Ha och alCiluce ToUeK
A@; —3), B(3; —1), C(—5: 1), D(—3; —2), E(—5;, —1).

19. Halitu xoopa#Hathi NpoeKHHH HA OChb OPAHHAT TOYEK
A(—8; 2, B(—5; 1), C(3; —2), D(—1; 1}, E(—6; —2).

20. Hafitn KoopMuHath TOYeK, CHMMETPHYHBIX OTHOCH-
renbuo ocl Ox roukam: 1) A(2; 3); 2) B(—3; 2); 3) C{(—1;
—1); 4) D(—8; —5); ) E(—4; 6); 6) F(a; b).

21, Hafitu KoopAuHATH! TOYeK, CYUMMETPHUHBIX OTHOCH-
tenbho ocn Oy Touxkam: 1) A(—1; 2); 2) B(3; —1); 3} C(—2;
—2); 4) D(—2; b); 5) E(3; —b5); 6) F(a; b).

22, Hality xoOpEHHATH TOYEK, CHMMETPHYHLIX OTHOCH-
TeAbHo Hauasia koopAunar Toukam: 1) A(3; 3); 2) B(2; —4);
3) C(—2; 1); 4) D{5; —3); 5) E(—5; —4); 6) F(a; b).

23, HalitTy KoopAHHATH TOYeK, CHMMETDHYHHIX OTHOCH-
TeALHO GHCCEKTPHCH MEPBOr0 KOOPAWHATHOIO YIJIa TOUKaM:
1) A(2; 3); 2) B({5; —2); 3) C(—3; 4.

24. HaiitH RoODIZMHATH TOYEK, CHMMETDHHYHKX OTHOCH-
Te/bHO OHCCEKTPHCH BTOPOTO KOOPHFHATHOTO Yr/2 TOUKAM!
1) A@3; 5); 2) B(—4; 3% 3) C(7; —2).

25. OnpepesviTh, B KaKHX d4eTBepTRAX Momer Otk pacno-
noxena rouka M{x; p), ecnu: 1) xy=>0; 2) xy<C0; 3) x—y=0;
4) x4-y=0; B) x+4>0; 6) x+y<<0; 7) x—y>0; 8) »—y<<0.

§ 3. Hoaspubie KoopRuHaTH

Fosapuas ceTema KOOPAHMAT ORpeenAetcs SajaHKeM Eekoropolt Tou-
&y O, uaswBaeMoft MOAI0COM, HCXOAAIREro B STOR TouxH Ayda OA, Hasuipae-
MOTO NORAPROIL OCLIO, A MacisTada Raa HsMepenHA aaud. Kpome toro, npa
2aAANYE NOIAPHOK CHCTEMH IOMKHO OHTH CKasalo, KaKHE NOBOPOTH BOKPYT
rouky O CUKTAIGTCA NOJOKATEALARIMH (Ha TepTeXax OOHZHO DOJOXHTENb-
HEMH CURTAIOTCR HOBODOTH NPOTHB Yacosofi cTpeaxn).

[MonapHEIMA KOOPEHHATAMH NPOHSBOMEHOR TOuXH M (OTHOCHTEABHO
satanHofl CHCTeMH) HasmBalotes uncna p=OM n 8=/ AOM (pmc. 2).
¥ron © npw 310M CAELyeT MONHMATE TaK, KK OPHHATO B TPETOHOMETPAN,
Uneao ¢ Ha3wpaeTcA NEpeoil KOOPIMHATON, WAH DONAAPHEM PaXxRyCoM,
uscto 8 — Bropolt KoopaRmateR, HAH poaspHEM yraom Toaxe M (O wHa-
SuBRIOT TaKXe aMAXATYAON) *).

*) 3jaecr OM ofoarauseT A A K H Y OTPESKa, NOHAMAEMYIO, KK B sJe-
MeRTapHON reomeTpun {T. e. y6C0IOTHO, Oey yuLTa SHAKE)., ¥ roTpefante Go-
Jee rpoMoSRHI cuMuos |OM| b JanHOM caysae uet hagodHOCTH, NOCROASKY
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Cugno.’l M (p; B) ofoananact, 4To Touka M HMeer MoAaphoie KOOpAHIIa-
THp b,

Tloaspuuii yroa O nmeer GeCKOREUHO MHOMO BOSMOMUILX 3Raverudl
(oTARmaKI K¢S APYT OT APYTA HA BeNHMHMY BHAAa 4277, rge a4 — UeIOR
MOJCKHTEALHOE WHCAD). JHaveHHe IOAHp- A
HOTO Y2, YHOBAETEOPIOMEE HepaBeHCT-

BaM —q < 0C1-7t, HAINBAETCR IVIABHEIM. 2

B cAyuafnx OIHOBPEMEHHOTO PacCMOT-
peHHR JeKapTOBOX B NOAAPHOE CHCTEM KO-

ODAHHAT YycnoBuMes: 1) noAb30OBaTHCH OA- &r -
HHM H TeM Xe MaclitaGo, 2) mpH onpese- 4 i
JEHHH TIONAPHHX YLAOE CYUTATH NOJIOXKH- Pre. 2
TEILHBMA TI0BCPOTH B TOM HANPABACHUH, B Re.

KakoM cjefyeT BPamlaTh RNONOKHTEALHYIO

NoJtyoch aGemuce, YTolsl KpaTyafiliAM NYTeM COBMECTRTD €8 ¢ MOMOKUTEI -
Hoff nonyockic opiunar {TakHM oGPaSOM, ECAH OCH AEKApPTOBOR CHCTEMU!
HaxoxaTcA B OOWUHOW PACOOVIONKEHHH, T. e, ock O Ranpaafiera Snpaso,
a ock Oy — BBEPX, TO H OTCUET NONAPHHX YINOB MOMAMEH GHTH OOLIYELM,
T, &. NOJOXATSALHEME CIEAYET CINTATL T€ YIAN, KOTOphe OTCYHTHBANTCR
NPOTHB 4acOBO# CTPeAKH).

Tpa 3TOM YCNOBHH, €CAM MONIOC NOAAPHON CHETEMB KOOPAHHAT COBMAZ-
NaeT ¢ HauaAoM IeKAPTOBHX OPAMOYTONbHHX KOOPRHHAT, 8 NOAAPHAT OCh
COBNAjaeT ¢ HONOKHTeNbEOR NONYOChio abCHRCE, TO MEPEXof, OT MOASPHBIX
KOOPAMHAT NPOHIBONLHOH TOHKK K ASHAPTOBLIM KOOPJAMHATAM TON IKe TOUKE
OCYNiecTBARCTCA NO GOPMYTIaM

x=pcosf, y=psinh,

B sToM e cayyae GopMyas
p=V P tgo=L

apAATCA GOpMYAaMA Nepexola OT AEKAPTOBWX KOODAUHAT K NOASPELIM.

IIpH OAHOBPEMEHKOM pPACCMOTPEHMM B FafbieRlzeM ABYX ROAAPEHX
CHCTEM KOOPIHHAT YCNOBHMCH CUHTATH HANPADBACHRE NOFOMHTSILRLE MOBO.
POTOB # MacuTal 4aA oficHX CHCTEM OJHHAKOBEIMY.

26. Iloctponte TOuKH, SajaHHble NOJAPHWMH KOOpAHHA-

tamu: A (3; a/2), B(2; n), C(3; —n/4), D(4; 22/7), E(5; 2)
r F(i; —1) (ans Touek D, E u F pHNOAHHTL BOCTpPOSHHE
OpHGAHIKERHO, TOMB3YACL TPAHCHOPTHPOM).
- 27. Onpepenuts NoJAAPHbE KOOPRAHHATHI TOYEK, CHMMET-
PHYHBIX OTHOCHTEABHO ncmaﬁuoﬁ ocH Toukam My(3; n/4),
Ms(2; —n/2), My(3; —n/3), M, (1; 2) u M,(5; —1), 3apanruM
B nmonspHOfl cHCTeMe KOOPAHHAT.

28. Onpegenuts fONAPEHE KOOPAHHATHE TOMEK, CHMMET-
PHUHBIX OTHOCHTENLHO novmoca ToukaM M (1; =/d), M,y(5; n/2),
My(2; —n/3), M (4; 5n/6) n M,(3; —2), 3anankbM B noaapsoi
CHCTEME KOQOPIUHAT.

TOUKH O & M paccMatpHBaioTea KK OPOHIBOKbHLIG TOYKN MAGCKOCTH, & Re
KaK TOYKH ReKoTopofl ocd. TlogofHoe ynponigdHe CUMBONHKYE B ZHAROTHY-
“HBIX CHTYNanX 4ECTo ASNACTCH R AaJmNe,



28. B noaspuoil CHcTeMe KoopEUHAT JAHH e BepIIAHHI
A (3; —4x/9) u B(5; 3n/14) napaanenorpamma ABCD, Toura
‘nepecedeHHs RHaroHajell KOTOpOTO COBMAjaeT ¢ MOJIOCOM.
Onpezeants ABe JPYrHe BeplIHHB STOTO NapaAJeorpaMMa.

30. B noaspHoit cucteMe KoopAHHAT AaHEl ToukKH A (§;
—22/3) m B(6; n/3). Buiuncanth nongpHLie KOOPIHHATHE
CepEfiHAElL OTPe3Ka, coeuuswmero toukn A u B.

31. B nonspuoli cucteme xoopamHar samm Toukn A (3;
n/2), B(2; —n/d), C(1; n), D(5; —3n/4), E(3;2) m F(2; —1).
FonoxnrensHoe HanpaBieHHe nNoAspHON OCH H3MeHEHO Ha
GPOTHBONOACKKOe., OnperesiTt NOASPHLIE KOOPAUHATH 3aJaH-
HHX TO4YeK B HOBOH CHCTeMe.

82, B noaspHo#i cucreme KoopinHaT AZaHE Touknm M,(3;
n/3)y, My(1; 2r/3), Mg(2; 0}, M (5; n/d), M,(3; —25/3) u M(1;
11n/12), Tlonapuas ochb NMOBEPHYTA TaK, YTO B HOBOM MOJNO-
JKEHUH OHA NPOXOAHT uepes Touky M;. Onpemenuts Koopau-
Hatil 3aJaHHHX TOYeK B HoBok (nossaploft) cHcTeMe,

33. B nonapHoli cucteme KOOPAHHAT AAHH Toukn M,(12;
4n/9) m My(12; —2n/9), BrlYRcAuTL MONAPHHE KOOPAHHATHL
CepeRHHH OTpe3ka, coeAMBAomEero ToukH M; u M,,

34. B no.nagnoﬁ CHCTEME KOOpAMHAT HaHkl TOYKM M,;(p;;
0,) u Mylp,; 95). Brumcauts paccrosnue d Mexny HHMHE,

35. B noaspuofi cucreMe Koopauwar zaHbl Toukd M(5;
n/4) u My(8; —n/12). BuuncauTb paccrosuue d MeXAY HHMH.

36. B noaspHofl cHCcTeMe KOOPAMHAT JaHH JBe CMeXHbie
BeplInHb: Kpajpata M(12; —n/10) u M4(3; n/15). Onpenennts
€T0 nJoIAazb.

37. B noasprOH crcTeMe KOOPAMHAT NAHHI JBE MPOTHEO-
fONOXKHEle BepIIMHY KBagpata P(6; —7n/12) n Q(4; n/6).
Onpeaennts ero nmaomapk.

38. B nonapsoRt cucreMe KOOpPAMHAT AZHH IBe BepIUHEB
HpaBHJALHOTO Tpeyronwnuka A(4; —a/l12) u B(8; 7n/12).
OnpegeanTs €ro nJomank.

39. Oxana ns Bepiuky TpeyroabHuka OAB Haxopwres B No-
nioce, Ape Apyrue cyTh Touku A (py; €,) B B(p,; 05). Buunc-
JAUTH DAOWALL 3TOTO TPEYToAbHMEKA.

40. Opsa w3 BepwHH TpeyroasHuka 0AB mHaxoamtes

. B nooce O, ape Apyrue cytb Toukn A (5; n/4) u B(4; n/12).
Bruycante BJacllazb STOTO TPEYIOALHMKA.

41, BolunCAuTL NAoIMaiL TPEYroAbHHKA, BEPIUAHBL KOTO-
poro A (3; n/8), B(8; 7n/24) u C(6; 5n/8) 2ajankl B nosispHLX
KOOpAEHATAX.

42. Tlomoc nonsphoil cHcTeMh KOOPAMHAT COBBAAGET C Ha-
YaJOM LEKAPTOBLX FPAMOYTOJAbHBIX KQOpPAKHAT, a NoAspHaA
OCb COBnajaeT ¢ NOJOMHTeALHOR noayochlo abcuucc, B no-
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aspHolt cucTeMe KoopAMHAT RaHE ToukH M, (6; n/2), M,(5; 0),
My(2; nfdy, M (10; —=/3), M (8; 2nr/3), M(12; —n/6). Onpe-
AeMUTh JEeKapToBhl KOODJHHATHL STHX TOYEK.

43. Nomoc mnoaspHOA CHCTeMBI KOODAMHAT COBNARACT
¢ HaYaJioM HNCKAPTOBBIX MPAMOYTrOAbHEIX KOOPAMHAT, a NO-
MAPHAA OCb COBHAjaeT ¢ NOJOKHTENbHO noayoceio alc-
uucc. B aexaproBoft NPAMOYroJibHOM cHCTeMe KOOPAMHAT

raret Touku M, (0; B), My (—3; 0), M, (V'3; 1), M, (—V'Z;
—V'2), My(1; —V 3). Onpenenuts noasApHHE KOOPAHHATH
STHX TCYEK. '

§ 4. Hanpasaeunmit orpeaok. Ilpoexuns orpeska
HA TPOHIROABHYIO 0¢Ch. [lpoeKiiny 0Tpe3Ka HA KOOPAHHATHBHIC OCH.
© IamRHA B rOAApHLE Yroa oTpeska.
Paccrostine MEKIY ABYMS TOYKAMMK

Npamonnuefnnk oTPE3OK HAILIBACTCH HANPABACHHEIM, eC/IH YKA32HO,
KaKafl K3 OTPAHHUMBAIOIIAX r0 TOYEK CUHTASTCH HAYaaoM, Kakad —
xonitoM. HanpapaeHnnft oTpesor, HMelomHA ToUEY A CEOMM HAYaJNOM
¥ Touky B rommom (puc. 3), 060SmauaeTcs cHMBONOM AB (T. . TaK
me,, KaKk oTpesoK ock; oM. § 1). Jauna Hanpasaennoro otpeska AB
(lﬁm 3a1aHHOM MactiTabe) o60SHAYAeTC CHMBOJIOM B
|AB]| (w1z AB; cM. cHocky Ha c. 8—9).

Ilpoexaueli oTpeska AB Ha ocb # HasHB2eT-

CH 9HCIC, paBHOe BEANYHHE oTpeaka AB, ocu n,
rie Touka Ay ApisercA npoeEnHedl ToukH A Ha
o¢b #, a By—npoeknHel ToYEE B Ha 3TY e OCb.

IIpoexans orpeska AB #a och u ofosHaua- A
erca cuMpoviom fp, AB. Ecanm Ha OJOCKOCTH 3a-

FaHa cHCTeMa AeKapTOBLiX NPAMOYTOALNEIX KOODAH- Puc. 3
HaT, TC NPOEKIHs OTpe3ka Ha otk Ox ofuaHaya-
ercA ciMboJiom X, ero HpoeKUHA Ha ock Oy—cHuposoM Y.

Eci H3BeCTHH KOOPRHHATH! TO4eK My (%) 1) H Ma(¥s #), 10
apoekuus X H ¥ nanpansennoro orpesxa MiMg Ha KoopauUHATHHE OCH
MoTyT OWTh BHUHCACHEB MO (opMysam

X =xy-Xi, ¥V =g3—y1.

TaxuM ofpazoM, YToSH BafiTH NPOSKUHH HaNpaBACHHOTO OTPESKA HA KO-
OPEHHATHHE OCH, HYIKHO OT KQOPAHHAT e€rc KOHLA OTHATL COOTBElCTRYIO-
mpe KOOPAHHATH Havana.

Yroa 8, Ha XoTopuil HYKHO MNOBEPHYTH NOAOKUTEABHYIC NOXY-
o¢t Or Tak, YToOH ee HampaB/eHHe COBANO ¢ HanpaB/eHHeM OTpe3ka
My M,, nasuBaercs moaspHLM Yr/oM oTpeska MM,

Yroa 0 noHumaetcs, Kak B TPHTOROMETPHU. COOTBETCTOCHHO OSTOMY
8 nuMeeT CecKOHeUHO MHOTO BOSMOMCKHBIX 3HaueHEfl, EoTophe OTAHYA-
0TCA JpYr OT APYra EBa BeJAHUHHY BHAA + 2a% (rae a— Hesoe Mo-
JOEHTEAbHOE WHCAO). [AasHoM 3RavcHmeM MOAAPHOIG YIyia Rassl-
BaeTCA TO H3 ero 3HAaYeHHR, KOTOpOe YROBJACTBOPAET HEPABCHCTBAM
— < 0.
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SopMyan
Xe=deos B, YVe=dsin

BHPaMAIOT NPCCKLHR IIPOHSROABHCTO OTPE3KA HA KOODIANATHEC OCH
yepes ero LAHRY W moasipubill yrox. Orcioga ke BuTeXaioT QopMyan

T X Y
d=V X2V, 008 0= —me | SN 0 —eeme—,
VX S8 5 TS = 2
koTopRe BWPAMMOT JARKY R NoAApHLE YTOJA OTPESKa uejes ero mpoek-
{lEH HA KOOPAWHATHLIE OCH.

Ecan nma naoexoctn Aanw e ToskH M, (xy; g1) 8 My (x3; yg), TO
paccToasie d MEMAY HHMA ompejeaseTcH PopMync

d=V (ta—21*+ (s —y0*

44, BriyncuTh NPOEKIMIO OTPE3Ka Ha OChb 4, €CAH JaHH
ero Jiina d B yrod ¢ HaKAOHA K ocH: 1) d=0, p=n/3; 2) d=6,
¢=27/3; 3) d==7, ¢=n/2; 4} d=5, ¢=0; b} d=5, @==mu;
6) d=4, 9=—n/3. '

45, TloCcTpOMTR Ha dHepTeXe OTPE3KH, HCXONAINHE H3 Ha-
4aJa KoopAudar, 3Haa KX NpoeKIHH Ha KOOPDIHHATHLIC OCH:
1) X=3,Y=2;2) X=2, V==—o5; 3) X=—0b5, V=0; 4§) X=—2,
Y=3; 5) X=0, Y=3; 6} X=—05, Y=—1I.

46. Iloctpoute Ha depTeike OTPE3KH, HMEIOIMKE HAYAJIOM
Touky M (2; —1), sHas HX DPOEKNUHK Ha KOOPRAHHATHRIE OCU:
1} X=4, Y=3; 9) X=2, Y=0; 3) X=—3, Y=1; 4) X=~—4=,

=--2; §) X=0, Y=-3; 6) X=1, Y=—3.

47. Haum toukn Mi{l; —2), Mu(2; 1), M,(5; 0), M, (—1;
4) u M (0; —3). Hafiru npoexunn Ha KOOpAHHATHHE OCH CAe-
ILylomux orpeskos: 1) MaM,; 2) M M,; 3) M M,, 4) M M,.

48. Hannt npoekuun X=>5, ¥Y=—4 orpeska M;M, na ko-
OpJIMHATHRE OCH; 3Haf, UTO ero Hayano B toyke M,(—2; 3},
HaHTH KOODIHHATH €ro KoHla. .

- 49, Hanul npoekunn X =4, ¥Y=—b otpeska AB Ha ko-
OpIHHATHbLIC OCH; 3H&fl, YIG ero KoRell B Towke B (I; -3},
HallTH KOOpAMHATHL ero Hayanaa.

50. IlocTponTs Ha uyepTexse OTPE3KH, HCXOAAIME U3 Ha-
YaJa KOOpPAMHAT, 3HasA AMMHY d W noaspuuifi yroa @ rakaoro
u3 Hux: 1) d=5, 8=a/5; 2) d=3, 6=5n/6; 3) d=4, 8=—n/3;
4) d=3, 0=—4n/3,

51. Hoctpourh Ha SepTéXe OTpesKH, HMeOMIME HauajioM
Toury M (2; 3), 3Has BIHHY B NOJAPHENA YIOA KAXKIOTO M3 HHX!
1) d=2, B=—2/10; 2) d=1, 0=n/9; 3) d=5, 0=—n/2 (xoop-
RAHATHL TOUKM M JeKapToBn).

52. BuiuncanTh MpoeKiiH HA KOOPAMHATHLIE OCH OTpE3-
KOB, 3Has AJuHY d W RosApHEI yroa O KaXpgoro HS HHX:
1) d=12, 0=2n/3; 2} d=6, 8=—n/6; 3) d=2, 0=—n/4.

53, Daunl npoeKHHM OTPe3KOB Ha KOOpAKHATHbE OCH:
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I) X=3, Y=—4; 2) X=12, V==5; 3) X=—8, ¥Y=06. Bbiunc-
AUTH LAHHY Kamaoro H3 HHX.

54. Jlanm nppoexiuuu OTPEe3KOB Ha KOOpAUHATHBIE OCH:
) X=1, Y=V3 2 X=3V32 Y=—3V% 3) X=
=—2)/3, Y=2. Bouncaurs Anuny d ¥ NOAApHHH yrox
€ KakRoro M3 HHX.

55, Maum Touxu M, (2; —3). M, (1; —4), M, (—I; —D)
7 M,(—4; 8). BuaucauTs AJHHY H NOAADHBIE yroa cuae-
ayioumnx  orpeskoB: 1) MM, 2) MM, 3 MM,
H MM,

56, Jauna d orpeska paBHa b, ero mpoeKUHA Ha ocCb
acuucc pasra 4. Hafite npoexmmio sTOr0 OTpeska Ha OCh
ODAHHAT MPH YCJAOBHH, YWTO OH O5pasyer ¢ OCblo OPAMHAT!
1) ocrpuft yron; 2) tynoft yroa.

57, Knuua orpeska MN pasHa 13; ero Hasamo B TOd-
xe M(3; —2), npoexuwa Ha ocp aGcumec papHa —12.
Hafity KoopauHaTH KoHHA 37TOr0 OTpesKa NPU YCJOBHH,
uyTo OH obpasyer ¢ ocblo opAHHar: 1) octpuiffi yroa; 2) Ty-
nofi yroa. .

58, Hsnna orpeska MN pasia 17, ero komeu B Touxe
N (—T7; 3), npoekuua Ha och opauxart paska 15. Hafirn ko-
OPAMHATH HAauaja 3TOrO OTPe3Ka NpH YCAOBHH, YTC OH
obpasyer ¢ ocpio alcunce: 1) octpufi yros; 2) Tymno# yroua.

59. 3uan npoekour X =1, Y=—}'3 orpeska ma Ko-
OpPAMHATHLIE OCH, HAalTH ero NpPOeKUHI0 HAa OCh, KOTOPAA
cocrasaser ¢ ocsio Ox yroa 8=2n/3.

60, Jaun ase togkn M, (l; —5) a M,(4; —1). Haiita
nppoekumic orpeska MM, Ha ocw, Koropasa cocTaBAser
¢ ockio Ox yroa 0=— m/6.

6t. Jans ppe rouxu P {—5; 2) u Q(3; 1). Halitu npoek-
nuio orpeska PQ ma ocw, Kotopas cocraBaser ¢ oceio Ox

yroit Oa==arcty -g- .

62, Hamu ase roukn M, (2; —2) u M,(7; —3). Hafitn
ApOeKURIo oTpeska M, M, Ha och, NPOXORSINYIO Yepes TOUKH
AB; —4), B(—T; 1) u nanpasaeunyw: I) or A K B;
2) or Bk A.

83. Hanu toaku A (0; 0), B(3; —4), C(—3; 4), D(—2; 2)
H E(10; —3). Onpeaenurs paccronuue d MeXAy TOUKAMMU:
DAuB, BuC;3IAuC,)CuD;5AuD;6)DneE.

64, Haunl pee cMexHble BepiiyHel Kpaapara A(3; —7)
r B(—1; 4). Buusc/nuTh ero miolilans.
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65. lavwl I#Be DpOTHBONONOKELIE BepILHEN KBaZpaTa
P(3; 5) n Q(; —3). Buunchurd ero mioliaik.

66. Bol9nciNTL DAOIaAp NPaBIJILHOIC TPEYTOMBHHKA, ABe
BepUIHHEl KoToporo cyth A(—3; 2) u B(l; 6}, '

67. Bavw 1ph Bepmunn A(3; —7), B(G; —7), C(—2; B)
napaanenorpamma ABCD, uerBepras Bepuinsa Koroporo D
nporusononokna B. OnpefendTs AJMuHB Awaronasedl 3roro
napaifieflorpaMma.

68. Cropona pom6a pasra 5/ 10, iBe ero MpoTHBOTIONOX-
HEle BeplMHE CyTh Toukn P{4; 9) # Q(—2; 1). Buuucauth
nanciafb 8TOro pomba.

69. Cropora pomba pasna 5V 2, nse eroc mpoTHBONONCK-
Hule BepwHEM cyTh ToukH P(3; —4) u {(1; 2). Bouucauts
AJIHHY BHICOTH STOTO poMGa.

70. [Ooxasatb, uto ToukH A {3; —b), B(—2; —7)n C(18; 1)
JieKaT Ha OfHoR npAMoil. :

71, Hoxasarb, 410 TPEYrOJBHHK ¢ BepiunHame Ai(l; 1),
Ag(2; 3) n Ay(5; —1) npAMOYTOJLHEL, :

72, Hokasars, 9t0 rtoukn A(2; 2), B(—1; 6), C(—5; 3)
n D(—2; —1]) sBisiorcA BepluHHaMH KBajpara.

73. OnpenenuTh, €Ctb JH CPeRH BHYTpEeHRHX X/}WOB Tpe-
yroqbHEKa ¢ Bepmummamu Mi(l; 1), My0; 2) n M(2; —1)
TYNo#t yroda.

74. loKasath, YTO BCe BHYTPeHHHE YIJEl TPeYroMbHEHKA
¢ Bepumuame M(—1; 3), N(1; 2) u P(0; 4) octpuie.

75. BepwmusH TpeyrofbHHKa cyTbh Toukn A4 (5; 0), B(0; 1)
a C(3; 3). Bouncaute ero BHYTpeRHHe YIJH. ~

76. Bepunsn TpeyroibEMKAa CYThb TOUKH A—V3E D,
B(0; 2) u C(—2V/'3; 2). Buuncants ero paemmnii yrox nps

pepuinie A,

77. Ha ocau aficuuee Hality Takyio Touky M, paccrosnue ot
xoTopok Ao Touku N (2; —3) papHANoCch OH 5.

78. Ha ocu opaunat Halith Takyio 109Ky M, paccrosase
or Koropodi no Toukn N(—8; 13} papnaaocs Om 17.

79. Jlanu gnee moukn M(2; 2) n N5, —2); Ha ocu a6-
cumcc Haiith Taky® Touky P, urobw yron MPN Cun
NpAMBIM.

80. Yepes Touky A{4; 2) npomeseHa OKPYIKHOCTb, Ka-
cawntascs oberx KoopzausaTtabX ocefl. Onpezeants ee uentp C
n:-pazuyc R.

81. Uepez touky M {l; —2) npoBenena OKPyXHOCTb pa-
zryca b, Racaiomasnca ocs Ox. Onpegesnnts sedtp € oKpysx-
HOCTH. :
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82, Onpenenuth KoopmuHathl ToukH Mg, cumMerprynofi
rouke M(l; 2) oreocmreapHO npaMoR, npoXxopmwefi depes
Toukn A(l; 0) v B(—1; —2),

83. Hannl 7ABe DPOTHBONOMONKHHE BeDHIHHBI KBajApaTa
A(3; 0) u C(—4; 1). Haltry ase ero Apyrue Bepinussl,

. Jaun fABe cMexHble BepHHH KBaupara A(2; —I)
u B(~I1; 3}). Onpemeauts ABe €ro APYTHE BepIIHHHL,

85. JiaHut BeplIuHH Tpeyroabkuka M, (—3, 6), M4(9; —10)
H My(—35; 4). Onpegenurs nentp C u pamuyc R xpyra, ondcan-
HOTO OKOJIC 3TOTO TPEYroJIbHHKA,

§ 5. Jeneune oTpeska B AQAHHOM OTHOLICHHM

Ecar Touka M (x; ) aexmr Ha npamoli, npoxoAameli uyepez 7Aee
Aanunie ToukH M (xy; g1), Ms{xs; ys), W AaHO oOTHOWEHRE 1=W’- .

B KOTOpOM TouKa M ZienHT otpesox MiMa, TO KOODAHHATH Toukw M
ONpellensOTCH NG opMynaM

x=31+3xe y__yl"i"}tys
[ i--a

Ecnau Touka M AsndercA cepefnHod orpeska M M,, To ee KOOpAMKATH
onpeReaAsioTce no dopMysaM

Xi-F%a
===,

x== gl i—ya .

86. ann xonnou 4 (3; —5) u B(—1; 1) ognoposuoro crep-
#uA, Onpeie/MTbh KOOPNHHATEL €r0 LEHTPA MAacc,

87. Uenrp Macc oRHOPOAHOrO CTEPMHA HAXOAMTCH B TOYKE
"M(1; 4), opuH 13 ero Konuos B rouke P(—2; 2). Onpegenuts
KOOPAHHATH TOYKH Q — Apyroro KOHIA 3TOTO CTEPRKHA.

88. Jauw pepuunsl Tpeyroashuka A(l; —3), B(3; —5)
u C(—5; 7). Onpeaenutsh cepeinHi ero CTOPOH.

89. Jlanu Touku A (3; —I) u B(2; 1). Onpegeants:

1) koopausathi Toukn M, cummerpaurofi Touke A orHocH-
TeALHO TOYKH B

2) xoopzmHaThr ToukE N, cumMerpuuHofl Touke B oTnOCH-
TeJbHO TOMKH A,

90. Touku M(2; —1), N{(—1; 4) u P(—2; 2) asnsiorca
cepefyHaMi CTOPOH TpeyrodbknKa. OnpefesnTth ero BepluldHb,

91, Jaupl TpH BepiiHHW napainenorpamma A (3; —5),
B(5; —3) u C(—1; 3). Onpepeauts uersepryio Bepuuay D,
NPOTHEOTIONOKEYI B

92. Jlaunt pgBe cMexHBie BeplIHHBL Mapaiesorpamma
A(—3; 5), B(l; 7) u TOuKa mepeceYeHHA ero RUaroHanei
M(1; 1). Oupepenute IBe JZpyrHe BepHIUHDL
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93, HNarw 7pr sepwunw A(2; 3}, B{4; —1) 1 C(0; B) na-
pannenorpamma ABCD, Hairta ero versepryro pepumny D.

94. aunt sepwunb Tpeyroneunka 4 (i; 4), B(@; ~5)
# C(D; 2). Onpeneanrh AANHY ero MeAuailHl, upoBefeHRON
H3 pepmnHn B

95. Orpesok, orpaunvennniil roukamn A (1; -3} u B(4; 3),
paszeneH Ha Tpi papble YacTd., OnpelefuTs KOOPUHHATE
TOUCK BeNEHHsI,

96. llann sepmunst Tpeyroseknka A(2; —8§), B(); —2)
n C(4; 7). HafiTn TOuKY Depecediennsn GHCCEKTPHCH €00 BHY-
TpeHHero yrsa apu Bepwike B co cropomoit AC.

97, Hanut pepwunsl tpeyrosbunka A{(3; —5), B(—3; I}
n C(—1; —2). Oupenennte JHHY GUCCEKTPRCH €10 BHYTpEH-
HEero yraa nph Bepumne A,

98, Hamst seprmnb vpeyrodpinka A(—I; —1i), 8(3; H)
n C(—4; 1). Hahmy Touky nepeceseHns OucceKTpHcH ero
BRELUHErO Yraa npa Beplituie A ¢ npoRvAmenreM cropoan BC.

99, Haum eepuunun tpeyroishuka A(3; —B), B(l; —3),
C{2; —2). Onpeneants AA#HYy OHCCEKTPHCHL €F0 BHEIIHETO
yraa npu BeplwHhe B,

100, Haum touxn A{l; —1), B{3; 3) u C{4; 5), nexawmue
fa oxHoR npamoit. Onpelemuth OTHOWEHRE A, B KOTOPOM
Kamaag H® HHX JOeJdT OTPe3cK, OTpaiHdIcHHBt  gByms
IApYraMu,

101. Onpesenuts Koopanparal KonnoB A u B orpeska,
xoropufi Toukamu P (2; 2) u Q(1; b) paszener Ha Tpu pasHtle
4acTH,

102, [psman npoxomut gepes toukn M(—12; —13) n
My(—2; —5). Ha srofi npsmofl Haiith TOYKY, abCBHCCA KOTO-
poh paeHa 3.

103, IMpsman npoxomwr uepe3 touru M(2; —3) u N (—6;
5). Ha srofi npsmoft nafiTh TOuRy, OpAMHaTa KOTOpofi paBHa

104, Tlpaman npoxoaur uepes toury A(7; —3) u B(23;
—6). Hafitn Touxy nepecedeHua 3ToH npsamoii ¢ ockio afc-
HHCC.

105. Tlpamas npoxopwr gepes toukn A(5; 2) u B(—4;
—7). Hakite TouRy nepecevenus 310l npsamofl ¢ oCbio OpAMHEAT,

106. Taue pepunynl yeTnpexyronbHuka A (—3; 12), B(3;
~-4}, C(5; —4) u D (5; 8). Onpegenutb, B KAKOM OTHOLIGHHY
ero puarokans AC pesmt gmuarcsaaes BD.

107. Jaum seplunnnl verhipexyrosshuka 4 (—2; [4), B{4;
-2}, C(6; ~—2) n D (6; 10}, Onpenesnte TO4KY nepecedenna ero
aparonaset AC n BD, ,
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108, [lama peptunns! oxHOPORHOR TPeyrofbHOR NAACTRAKH
A(xg 1), Blxs; yo) 8 Clxs; ya). OnpesesinTs KOOPARKHATH o€
LeHTpPa Maco.

Yxasanne LlenTp mscc nazoarica s T0MKe nepecevennd MeAHaN.

109. Touxka M nepeceycHHA MEAHAH TPEYrOALIHKA JAEKHT
Fa ocd alcince, pBe Bepisunbl ero - ToakR A {2, —3) u
B(—bB; 1), Tperpa pepuua C Aexur Wa ock opaunar. Oope-
JedHTh KoopAunats touek M u C.

110, Hauul sepiinust oIHOPOKHOA TpeyrofibHOR NJAACTHRKH
Alxg g, B(xs; o) v C(xs; ¢). ECAN COSOMHHTD Cepeldin
e¢ cTOPoR, To ofpasyercs HOBag ONHOPOAHAR TPeYToAbHAR
miacTadKa., Joxazarb, 410 UEHTPH Mace OORHX (IACTHHOK
CORNAAAIOT.

¥ kasanae BocnonssoBatees pesyinTaTon sadauu 108,

111. Oguopoanas AAACTMEKa nMeer GOpMy XBaipaTa CO
croponofi, pasHoR {2, B Koropoit clieasu KsagpaTHu® BhIpes,
npaMeLie paspes’a NpPOXOANT depe3 LEHT)P KBAAPaTa, OCH KOOp-

¥

¥

C _4-—-“72"--.._,

7z %

€y ;-'"‘"3""'-.

ot a,_..--" .':E"

Puc. 4 Puc. §

LBHAT RanpaBAeHH N0 pebpam taactruky (pre. 4). Onpege-
JSIMTh HeHTP Macc 9Tol NAZCTUHKE.

112, Oanopoanas niacTHHKA nMeer GOpMYy OpRMOYrons-
HWKA CO CTOPOHAMM, PaBHuME @ U b, B KO- 4
TOPOM CHENaH NPAMOYTONbHBIf BRIpes; nps-
Mble paspe3a MPOXOAAT uepes UeHTP, ofH /
KOOpPAMHAT HanpapJienn no peGpam naac- §

aJ

o

THHRH {puc. 5). Onpeaenuts UEHTP Mace
aTo#l  NAACTMHKH.

113. Oganoposnas nAaCTRHKA HMeeT
dopmy KBagpata €O croporoli, paswoi I "—Za— &
2a, OT KOTOpPOro OTpesaH TPeyro/bHuUK; Puc. 6
NpsiMad paspesa COENUHNET CepeRutibt ABYX
CMEKHBIX CTOPOH, OCH KOOPAHHAT HanpanJieHbt 10 pefpaM naa-
CTHHKH (pue. 6). Onpeaeauts LeHTP MacC DJACTHHKM.
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114. B rourax A{(xs; g1), B (xs: gs) u C(xs; ys) cocpenoro-
‘IeHj:I Maccel m, n H p. Onpenemrr b KOODIHHETH HEHTpa Mace
STOH CHCTEMEL,

115. Toukn A (4; 2), B(7; —2) u C(1; 6) apasiorcs Bep-
HIHHAMH TpeyroJibHHKa, CHeAaHHoro H3 OJ.I.HOPOJIHOﬁ Iipo-
BOJICKH. Onpeneam [edATp Mace ITOr0 TPECYFOAbHHKA.

§ 6. Nnowanes TPeyroAuHHKA

Kakoset Obt Hu Obtau TpR toukd A (xp; ), B (% ), C(xs; ye)s
anowafe S TpeyroavHuka ABC naetca jopmymof

L]xg—x th—t
s ’ 3 .
i PN

[Tpanan uacts stoft dopuyiart pasya -5 B TOM caydge, KOTHA EKpar-

wafini nosopor orpesks A8 X orpesky AC nomoxeTenen, B —S
B TOM CAy4ae, KOTAa TaKof MOBOPOT OTPHOATENEH.

116. BriuncauTs MACIEAL TPEYTOJNbHHKA, BePINHHAME KO-
Toporo asasores Touky: 1) A(2; —3), B(3: 2) u C(—2; B);
2) gf(xi—g; 2), Ma(5; —2) u My(1; 3); 3} M(3; —4), N(—2; 3)
H ;D).

117, Bepuunnt TpeyroasHuKa ¢yts Toukn A (3; 6), B(—1;
3) u C{2; —1). Buluucauts AMUHY €ro BHICOTH, MpOBEAeHHOR
u3 Beplumun

118, Onpenenuts NJOMAaie NapajfieorpaMMa, TPH Bep-
WHHBL KOTOPOTO CyTh Toukd A {(—2; 3), B{4; —5) ¥ C(—3; 1),

119. Tpu BepiuHbl Napajsienorpamma cyrb Touku A (3; 7),
B(2; —3) u C(—1; 4). BeraucanTs LAHHY €70 BHICOTH, OYMEH-
HO# #3 sepumubt B wHa cropony AC.

120, Dawtl mocnesosaTeJbHble BepUmist! OFZHOPOAHOH dYe-
THipexyrosbHOfi mnacthekn A(2; 1), B(5; 3), C(—1; 7) »
D(—7; 5). Onpemenntp KoOpIHHATH ee UeHTpa Macc.

121, Hansl nochegosarefohbie sepiinenl A (2; 3), B{0; 6),
C{—1; 5), D(0; 1) u E(1; 1) onHoponuo# nsaTuyroabHo#t naac-
TUHKH. OnpefefiiTs KOODAUHATHL ee LEHTpa wMace,

122, [lnowanp TpeyrodbHHKAa S=3, Zse ero BeplIHHH
cyts Toukd A (3; 1) w B(1; —3), a Tperba pepuiuHa € Nexur
Ha oci Oy. Onpemenits KoopRuHatsl Bepmsunl C.

123, Ilnoiaze Tpeyrosbauka S=4, jgBe ero BeplIUHH
cyth Toukd A(2; 1} u B(3; —2), a Tperba BepuinHa € AeKHT
Ha ocu Ox. Onpemenuts KoopankaThl Bepimsnl C.

124, Tlaowany TpeyrospHuKa S=3, ABe €ro BepilMHL!
cyts Touku A (3; 1) u B(l; —3), nentp Macc 3T0r0 TpEyroib-
HHKa JexurT Ha ocw Ox. Onpemenuts KOOpIHHATHE TPerhed
peptunae C,
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125. Iaouazs napaanesnorpamma S=12; Abe ero BepuHHH
cyTs Toyku A (—1; 3) u B(—2; 4). Haiitu ABe apyrie seplinHbl
3T0r0 NapannesiorpaMMa NpH YCJNOBHH, YTO TOYKa mNepeceyes
HRA ero XuarcHaneil Jexxnt Ha oty abendce.

126, Ilnomaap napanneaorpaMma S=17; nBe €ro BepIIHHEL
eyt Toukk A (2; 1) v B{5; —3). Haftu nBe npyrue pepiinHn
27010 NapaifiefIorpaMMa MpH YCJOBHH, 9TO TOYKAE NepeceueHns
€ro ANaroHasefl JIeUT HAa OCH OPAHHAT,

§ 7. IlpeoGpasobanne KOOPAHHAT

TlpeofpasoBande AEKapTOBHX NPAMOYTOAGHNX KOOPIMHAT RpH ma-
paffeLHOM CcARile ocell onpeaennerca GoOpMyNasH
x=x'+4a, y=¢y'+b

3aeck X, ¥ — ROOPAMHATH DPORIBOABRHON TOYKH M TMAOCKOCTH OTHOCHTEAB-
BO ¢TapHx ocelt, &', ' — KOOPAMHATH TOH Me TOYKM OTHOCHTENLHO HOBHEIX
oceft, @, b — KOOPAHHATE HOBOTO Hawaaa (' OTHOCHTENbHO CTapEX Ocelt
(roBopAT TaKie, 9TO ¢ — BeJHYWAA CJABATa B HANpaBJEHHH och alCHHCC,
b — BenHYHHaA CIBHTa B RanpabBleHHk OCH OpARHaT).

IpeoBpasopanne AEKAPTOBHX NPAMOYTOABHHA KOOPAHHAT NPH MOBO-
poTe ocell Ha yroa & (EOTOpH Hafo NORUMATS, KaX B TPHTOHOMETPHI) Onpe-
Jennercs Gopmynamn

x=x'cos a—y'sin &, y=x'sin a-¢'cos .

3zeck x, ¥ CYTh KOOPIHHATH DpoHaBOALEOK Toukk M IMIOCKOCTR OTHOCH-
TENLHO CTAPBLIX OCER, X', ¥ = KOOPAMHATH TOR Ke TOYKR OTHOCHTERLHO
HOBHX oceil.
Gopuyau
x=x'cos a—y'sin ¢t-a, y=x"sin a-+y'cos a-h-b

OmpefenaeT npeebpasoBaHue KOOPAMHAT NPH NapalJeJbHOM CABHTE CHCTe-
MB oceil Ba BENHMHNY 4 B HampaRAcrMH OX, Ha BeAHUHHY & P HADDABAEHUR
Oy W nocnefywmeM nobopote ocefl Ha yroa o. Bee yxasannue gopuysn
COOTBETCTRYIOT NpeolpasoBardic KOOPIHRAT NPH HAEH3MEHHOM MacmTabe.
HenamennocTs macitala npemnofaraetCd TAKHe B HHMKENPHBOAMMEIX 32+
hagax

127. Hanucars dopMyst npeoSpasoBalna KOOPAHHAT, e
Hauajo KoopzuHat (6e3 M3MeHEHHA HanpaBienus ocefl) nepe-
seceno B Touky: 1) A(3; 4); 2) B(—2; 1); 3) C(—3; 5).

128, Havano xoopamHaT nepedeceHo (6e3 uamenenus Ha-
npabieHHs oceit) B Touky 0°(3; —4). Koopampathl Touex
A(l; 3), B(—3; 0) n C(—1; 4) onpeneneHnl B HOBOH CHCTeMe.
BHYACAUTE KOOPAHHATH STHX JHE TOUEK B cTapofi chcTeMe Ko-
OpRMHAT.

129, Japu rouku A (2; 1), B(—1; 3) u C{—2; 5). Hafn
X KOOPJAMHATH B HOBOH CHCTEME, €CAM Haualo KOOpAMHAT
nepeneceno (0e3 H3MeHeHAA HanpapAeHus ocedt): I) B Touxy A;
2) B Toury B; 3) B Touky C.
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130. Onpesennts craphle KoopAMBaTH Hadaka O HOBO#H
CHCTeMH!, ecitd dopMy/nl NpeoSpa3oBaHMsd KOOPIHHAT 3aJaibl
CeAYIOIMMH PABEHCTBAMA 1) x=x'+38, }y=y’+5; 2) x=x"—2,
y=y+1; 3) x=x', y=y'—I1; 4) x=x'—5, y=y'.

131. Harscats GopMyisl mpeoGpasoBaHua KOOPAHHAT, CTH
KOOpABHATHHE OCH NOBEPHYTH Ha OHHH H3 CJCAYIOMHX YIVIOB:
1) 60°; 2) —45° 3) 90° 4) —-90° 5) 180°,

182. KoopinHaTHBe OCH NMOBEpHYTH Ha yroa o= 60°. Ko-
opanuats Touex 4 (2V'3; —4), B(V'3; 0) u C(0; —2V' )
OnpefeseHt! B HOBOH cHcTeMe. BHIUHCAHTL KOOPIHHATEL STHX
e TOYEK B CTapoil cHCTeMe. _

133. Hanm toukr M (3; 1), N(—1; 5y u P(-—3; —1I).
Hafitu #X KOOpOHHATH B HOBOR CHCTEME, €C/H OCH KOOpAH-
HAT noBepHyTH Ha yroa: 1) —45° 2) 90°; 3) —80°; 4) 180°.

134, Onpepenntb .yroll o, HA KOTOPH NOBEPHYTH OCH,
ecnH GopMysH npeoGpasoBaHusi KOOPAWHAT 3ajaHbl CJie-
AYOIHME paBeHcTRaMu: |) xzéx’-——-'%‘?y', y=!-;§x’ +

1, 3.,, 1 , 1, 3 .
+545 2 x=lrf2—x tzy, y=—5% +r§-y-

135. Onpegesutb KOOpAMHATH ToUKK ('— HOBOTO Hada/ia
KoopuHar, ecan Touka A (3; —4) sexur Ha HOBOK ocH ab-
circe, a Touka B(2; 3) aexut Ha HOBoR OCH OpAKHAT, NPHIEM
OCH ¢Tapoifl B HOBOH CHCTEM KOOPAHHAT HMEIOT COOTBETCTBOHHO
OAMHAKOBLIE HaNpaBAeHHS.

136. Hanmucars <opmyssl npeofpasoBamifi KOOPAHHAT,
ecnu Touka My(2; —3) nexur Ha HoBOH ock alcunce, a ToUKa
My(1; —7) nexur na HOBOH OCH OPIHHAT, MPUYEM OCH cTapoil
M HOBO{I CHCTEM KOOPAHHAT HMEIOT COOTBETCTBEHHO OJAMHAKOBEIe
RanpasJeHHs.

137. Ire cucreMs! KoopaMHaTtHEX oceRt Ox, Oy u Ox°, Oy
HMeloT ofmee Havaio O W npeobpasyioTcs OFHA B APYIYW [o-
BopoToM Ha Hekotophifi yroit. Kooppunatet ToukH A (3; —4)
onpeneneHbl OTHOCHTENLHO MepBofl u3 Hux. Bupectd (opMysisl
npeoBpasoBaHus KOOPAMHAT, 3HAH, YTO MOJMOXKHTEAbHOE Ha-
npapacune ock Ox' onpepeneo otpesxoM OA.

138. Hasano xoopawnar nepenecedo B rouky 0’ (—1; 2),

KOODAHHATHEIE OCH NOBEPHYTH Ha yroa «==arclg 5. Koop-

annate Touek M, (3; 2), M,(2; —3) u M, (13, —13) onpe-
JeneHsl B HOBOH cucreme. Bryiucanth KOOpAHHATH 3THX Xe
ToyeK B crapefi cucTeMe KOOpAMHAT.

139. Maum Touku A(5; 5), B(2; —I1) u C(12; —6).
Haflty nx xoopaAuRaTH B HOBGH CHCTeMe, eclH Hauyano Ko-
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OPAMHAT MEpPEHeceno B 'mtmgr B, a xooppumatHmé ocH no-
BEpHYTH Ha YroJ o ==arclg .

140. OnpeslenuTs crapble KOOPAHHATEI HOBOTG Hayaia
¥ Yyroa o, Ha KOTOPHIfl NOBEpHYTH OCH, ec/d GopMyJbl npe-
06pa30BAHKA KOODAZHHAT SaNAHEl CJCAYIOULHMH DaBEHCTBAMH:
D a=—y' 43, g =2 9 x=—x—l y=
:z_y'+3; 3) x=§xf+_§_y!+5' y=......_‘_’§__xr+

141, Hauw touku M;(9; —3) m M,(-—6; 5). Hauano xoop-
Z¥HAT nepeHeceHo B TOUKY My, a KOOpEHHaTHBIE OCH NOBEpHY-
TH TaK, YTO NONCKHTENbHOE HanpasieHHe HOBOH ocK abcHuce

COBMAajiaeT ¢ HanpabfeHHeM oTpeska M, M,. Beisects (opmynnt
npeobpa3oBaHuA KOOpPAMHAT.

142, TloaspHas och noAspHOH cHCTEMB KOOpAWRAT napaJ-
JelibHa ocH afCclHCC feKaproBod NpEMoyroAtHofl cHcTeMbl K
Halpapjena OfpHaKoBo ¢ Helo. JlaHBl JeKapTOBbl NPAMOYTONb-
Hble KoOpA#EAaTH nosmoca O(1; 2) U noaspHble KOOPANHATH TO-
nek My(7; n/2), My(3; 0), M(5; —n/2), M (2; 2n/3) u M (2;
—a/6). OnpeiesnTh KOOPIHHATH ITHX TOYEK B ASKapPTOBOA
NMpAMOYTOJILHOR CHCTEME.

143, Tlomoc noasipHO#t cHCTEMHW KOOpPEMHAT COBITaAaer
€ HaYaJioM XEKAPTOBHX MNPAMOYFOJLHBIX KOOPAWHAT, a NoAsp-
Hasl och Hanpapfiesa no GHCCEKTpHCe NepBOFO KOOPAHHATHOIO
yria. Jlanul nosapHbie KOOpAMHATH Touexk M,(5; m/d), M,.(3;
—n/4), My(1; 3n/a), M (6; —3n/4) u M (2; —=r/12). Onpeze-
JUTh  REKapTOBRW MPAMOYIOMbHEE OPZMHATH STHX TOYEK.

144. Tlonspuad och NONAPHOH CHCTEMH KOODAHHAT Na-
panzenbHa oCH alCuHCC XeKapToBOH nNpAMOyrojuHOd cu-
CTeME M OAMHAKOBO C Hel0 HanpasjeHa. IlaHH JeKapTOBH
npaMOYTONbHEE KOOpAHRAaTH nomoca O(3; 2) ®  Touek
M, (B, 2, M3 1), My(3; 5), M,(3+VT 2—V?)
u My (3 +V'3; 8). Onpesenuts nosfApHHE KOOPAHHATH STHX
TOYEK.

i46. Tlosioc noasipHofi CHCTEMH XKOOPAWHAT COBIAJAAET
€ HauajoM JEKApTOBHX HNPAMOYTONLHEIX KOOPAHHAT, NOJAP-
Hasi OCh Hanpasfeda Mo OHCCEKTpHCE NEPBOr0 KOOpHHHAT-
BOro yraa. [lake aexapToBH NpsIMOYrofibHbie KOOPLHHATH!

rouek M, (—1; 1), M,(V'Z, —V 2), M, (1; V'3), M (—VE;

1) » My (2V'3; —2). Onpemennts noasphbe KOOpPIMHATH
STHX TOYeK.




TMTABA2
YPABHEHHE JIHHHH

§ 8. dyuxuug nBYX nepeMEHHBIX

Ecsli yKasaHO MPaBHAC, COMAZCHO KOTOPOMY ¢ Kaxnok rouxofi M mac-
cxoer (#AH KaxoB-HHOYAL HaCTH TLIGCKOCTH) CONDCTABISETCA HEKOTOPOR
GHCAC 4, TO TOBOPAT, ¥TO Ha IMOCKOCTH (HAH HA WacT® MAGCKOCTH) ¢3afafa
DYHKIMA TOUKH; 3aAaHHe DYHXUHH CHMBOJHYSCKH BHPZKAIOT PABEHCTHOM
BhEa u=f{M}, Yucso u, conoctasasemoe ¢ Toukoff M, HasMBacTCR 3HaYe-
neeM gaaHOf yreuun B Touke M. Hanpasep, ecsir 4 — DHKCHpOBARHAR
TOuKa nAocKocTH, M — nponasoabHast TOUKA, TO paccToaEue or A o M
ecTh (pynxuns roukn M. B aaHHoM cayuae fF(M)=AM.

Iycib mama Hexotopas QyHKUHA #=f(M) H BMecTe C TeM BEEACHZ
cacTeMa KoopaHHaT. Torga npou3ponsHad TouKa M onpedenAerca KOODAH-
HaTaMy X, y. COOTRETCTBEHHO 3TOMY H 3HaueH#e JaHHOH yHXUHH B TOUKS
M onpefenaercH KODPAHHATAMY X, §f, HIH, KAK eMe FOBOPAT, t=f{M) ectb
YHEIMA ABYX MEPeMEHNbIX X H . PYHKUUS ABYX NepeMeHHHX ¥, i o6o3Ha-
yaeTca CHMBOMOM f(x, y); eclH F{M)=f(x, 4), To dopmyna u=F(x, y) RazH.-
BaeTCA BMpAMEHAEM IaHHOA (yRKUHH B BHOPaHHOR clcTeMe KOOPAHHAT.
Tak, B npeasaywen npumepe f(M)==AM; ectst BBeCTH JeKapTOBY ApAMO-
YTONLHYIO CHCTEMY XOOPAHHAT ¢ HAYaAOM B TOdKe A, TO NONYSHM Bhipae-

H#te STOR QyuxnEn:
u=yV B+

146, Hanwt ge ToukH P ® Q, paccrofHue MeXAy Ko-
TOpbIMH paBHO @, H dyekuus f(M)=d}—d}, rae d;=MP
H dy=MQ. Onpepenutb BHpameHne 3Tofi QYHKUHH, eCaH
B KayecTBe HAuaJa KOOPAMHAT npuusita Touka P, a ock Ox

Hanpas/ieHa mo oTpeary PQ.

147. Ilpu ycnosusx sanayn 146 onpepenuts BhIpaXkeHHe
$yHKRHY fP(M) {HemocpeACTBEHHO H NpPU NOMOWM npeobpa-
30BaHHA KOOPANHAT, HCMOMB3IYA Pe3yJbTaT 3ajaud 146),
ecaH:

1) Havajio KOOpAHHAT BLIGPAHO B CepefHHE OTpeIKa
PQ, och Ox nanpasniesa no oTpesky PQ.

2) Hawano KOODAHHAT BHOPaHO B TOYKe P, a o Ox

HanpapJ/eHa no oTpesky QP,
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148, Ilann kBagpar ABCD co cropoHoit @ #u ¢ynKuns
fMy=di+dj+ &3+ di, rne d,=MA, d,=MB, dy=MC
H d,=MD. Onpegeante BHpa)KeHHe 37Ol QYHKIHH,
€CA¥ 33 OCH KOOPAHHAT NPHHATH JUaroHaAH KBajpaTa (npu-
ueM ocb_Ox HanpasJeHa 1o OTpe3Ky AC, oce Oy—no or-
pesky BD).

149, Tlpx yesoBrAX 3ajadn 148 onpenestdts BHpameHHe
aas f{M) (senocpeicTBEHHO H ApH NoMOM npeolpasoba-
YIS KOODAHHAT, HCNOJAb3ya pesyibTaT 3ajayu 148), ecan
Hayasno KoOpAWHaT BHOpaHo B Touke A, a OcH KOOpAKHAT
HANDABJEHH [0 €r0 CTOpoHaM (och Ox—mo oTpesky AB,
ock Oy—no orpesky AD).

150. Jana ¢yukunsa f{r, y)=x-+y*—06x-+8y. Omnpege-
RHTb BHpaXeHHe 3ToH QYHKHUH B HOBOH CHCTEME KOQOpAHHAT,
€C/IH Havuajo KOODAMHAT NepeHeceHo (0e3 HIMEHEHHS HANpaB-
Jenua ocet) 8 Touky O'(3; —4).

151. Iapa ¢pynruus f(x, y)=x>—y2—16. Onpeneanuts BH-
pakeHne steli QYHKLHEH B HOBOH CHCTeMe KOOPHIHHAT, ©C/AH
KOODIHHEATHHE OCH NOBepHYTH Ha yroa --45°

152, Hana ¢yaxuns f(x, y)=x*+y* Onpemenuts BHpa-
JKenne 31ofl GYHKINM B HOBOK CHCTEME KOOPANHAT, eClAH KOop-
BURATHHE OCH TOBEPHYTH HA HEKOTOpHE yroa a.

153. Haiitu Takylo Touxy, YroOBl npu nepeHoce B Hee
Hayada KOODAWHAT BhipakeHwe yHREMR f(x, y)=x*—4y*—
—6x4-8y~-3 noclie npeoGpa3soBaHHA He COAEPIKANO UILHOB
nepBOfl CTENEHH OTHOCHTENLHO HOBHIX NepeMeHHHX.

164. Hafits Takyio Tougy, urofb NpH NepeHoce B Hee Ha-
Yaja KOOpAHHAT BHpaxkenne GYHKUNH f(x, y)=x"—4xy+4y*+
+2x-+y—7 Be comepaso YAeHOB NiepBoli CTeNeHH OTHOCH-
TelbHO HOBHX IepeMeHHHIX.

155, Ha kaxofi yroa Hy»HO NOBEPRYTL KOOPAMHATHRIE OCH,
yToGH Bhlpamenue ¢QyHROAH f{x, y)=x*—2xy--y*—6x1+3
nocie npeoSpa3oBaluR He COJEPIKAN0 WJeHa ¢ NponsBeleHHeM
HOBHIX TepeMeHHBIX?

158. Ha kaxo# yron RyXHO NOBEPHYTh KOODIHHATHLIE OCH,
wroH Bupaenne GyHKuER f(x, ¥)=3x"+2) 3xy-+-y* nocae
npeolpascBaHuA He collepKalo uJeHa ¢ NponsbeleHHen HOBHX
nepeMeRHbIX?

§ 9. NonATHe ypaBReHRN AHHHK. 3ajaHue MMHHU
NPH NOMOIH YPABHEHWA

Pasenctbo Bapa F(x, y)=0 HaswmBaeTcs ypaBHeHHeM ¢ ABYMS hepe-
MERELMR X, §, €cAll OBQ CTIPABELNBO He BAA BCAKEX nap vucen x, y. Foso-
PAT, UTO AEa UHCAA X=X, Yi=yg YAOBJETBOPAKT HEKOTOPOMY YPaBHEHHIO
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sufia F(x, y)=0, ecan npu noicranoBKe STHX 4KceJ BMECTO HepeMeHHEIX
X # B ypaBHEHHe ero JIeBafl 4acTh o0pallacTCcs B HYb.

¥pasreHneM NaHHOR JHHEE (B HaSKAUCHHOA CHCTeMe KOODIMHAT) Ha-
3HIBAETCA TAKOES YPABHEHHE C JBYMA NePEeMEHHKtH, KOTOPOMY YAOBACTBOPS -
10T KOOPARERTH KaxacH TOUKH, AexKaulel Ha 9Toil MHHUH, H He YAOBACTBOPA-
10T KoOpUHBATH KawmAoHR TOYKH, He Jexaumel Ha Hed.

B paneuefiiem BMeCTO BHPAXENHA «1aHO ypasheuHe auaun F(x, yy=
=0» M acTo GyleM rOBOPHTHL Kopoue: €haua AuHus F(x, y)=0s.

Ecan pawel ypaBreHHS ABYX JuHHA F (x, 1)=0 u @ (x, y)=0, 10 con-
MECTHOE pelleAiHe CRCTEMh

Fix, 5)=0, m{xs y=0

AAaeT BCe TOYKH KX nepeceucHns. Touliee, KAaKAAA Napa CHCOM, ABAAKNMARCH
COBMECTHHIM PCIIEHHEM sTolt CHCTEMNE, ONpPeAEVIRET OQAHY H3 TOUEK IIepece.
JeHHA.

157. Hanw toukH *) My(2; —2), My(2; 2), M,(2; —1),
M, 3; —3), M (5; —5), M,(3; —2). YcraHOoBHTb, KaKHe H3
JNaHHNX TOUEK JeXKaT HA JRHHH, ONpeAe/eHHOR ypaBHeHHeM
x+y=0, 1 Kakne He Jiexar Ba Hell. Kaxas JuHRA onpelefiena
AaHHEIM ypaBHeHreM? (Msolipa3uth ee Ha deprexe.)

158. Ha amuun, onpegenenHofi ypaBHeHHeM x3--y?=25,
HAATH TOYKH, aGCUNCCH KOTOPHX PABHB CAERYIOMIAM UYHCAAM:
1) 0; 2) —3; 3) 5; 4) 7; na aroft ke JunUY HafTH TOYKH, OpAR-
HaThl KOTODHX paBHbl cleiyiomium uxciaam: 5) 3; 6) —5;
7y —8. Kakas JuHMA onpefeieHa HJaHHLIM YpaBHeHHeM?
(Visofipasute ee Ha vuepreme.)

159, YcraHoBHTH, KakHe JIHHHM ONpeAeAdIoTCH Cchenyio-
UMME YPaBHEHUAMH (MOCTPOUTL KX Ha ueprexe): [} x—y=0;
2) x+y=0; 3) x—2=0; 4) x+3=0; 5) y—5=0; 6) y+2=0;
7) x=0; 8) y=0; 9) x*—xy=0; 10) xy+4?=0; 11) x*—y*=0;
12) xy=0; 13) y*—9=0; 14) x2—8x+15==0; 15) y*+5y+4=0;
16) xPy—~Txy-+10y=0; 17) y=ixl; 18) x=jyl; 19) y+ix|=0,
20y x+1lyl=0; 21) y=ix—1}; 22) y=ix+2i; 23) x*+y*=16;
24) (x—2)2-F(y—1)2=16; 25} (x+5)*+(y—1)*=9; 26) (x—1)*+-
+yr=4; 27) 2 +{y4-3)*=1; 28) (x—3)*+y2=0; 29) x*{2y2=
=0; 30) 2¢*43y*+5=0; 31) (x—2)*+(y-+3)*+1=0.

160. Hann aunun: 1} x+y=0; 2) x—y=0; 3} x*-+y*—36=
=0; 4) £*4y*—2x+y=0; 5) x3+y*+4x—6y—1=0. Onpeie-
_NBTh, KaKHe A3 HUX MPOXONAT 9epe3 Hadano KOOPAHHAT.

181. JMauwt auupy: 1} x2-+y3=49; 2) (x—3)2-}(y-4)*~25;
3) (x+6y+{y—3p3=25; 4) (x+8)*+{y—4)*=9; b) »+y—
—12x--16y=0; 6) x2+y*—2x+8y-+7=0; 7) x¥+y*—6x+-4y-+
+12=0. Haltu Toukn uX mepeceueHdad: a) ¢ ocbio Ox; 6) ¢
oceto Oy.

*)} B 7ex cayuanx, KOTZa CHCTEMA ROODRMHAT He Ha3BaHa, MoApasyme-
BAETCH, 4TO ORA JEKAPTOBR OPRMOYIOAbHZA.
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162. Hafitu Touxn nepecedennd ABYX Juiuit

1) x34-y2=8, x—y=0;

2) x2-yr—16x-1-4y+18=0, x+y=0;

3) xt+yr—2x+-4y—3=0, x*--y*=25;

4) x*+4y2—8x+10y1+40=0, x*4-y*=4,

163. B oonsipHoii cucreme KoopaAuHar jadul Toukn My(l;
n/3), Ma(2; 0), M, (2; n/d), M(V'3; n/6) m M(1; 2n/3).
YcTanoBHTh, KakWe H3 ITHX TOUEK JIeXAT Ha JIHHHM, Ofpene-
JieHHOH B NOJAPHHIX KOODAMHATAX YpaBHeHHeM p=2 cos 0,
¥ KaKue He Jiexar Ha Hefl. Kakan JunuA onpenensercs IaHHKM
ypasdenneM? {M3o6pasirs ee Ha ueprexe.)

164, Ha annpu, onpenencHHofi ypaBHeHweM p=3/cos 0,
HARTH TOUYKH, DOJASPHLIE YIJIH KOTDPEIX PaBHbl CASLYIOIHM
" gucaam: a) w/3; 6) —n/3; 8) 0; 1) n/6, Kaxaa naunsa onpegene-
Ha AanHbIM ypaBHenueM? ([Toctponth ee Ha ueprteie.)

165, Ha ausmn, onpenesedHoft ypaBHennem p=1/sin 0,
HaHTH TOUKY, TIOASPHBIE PAAHYCH! KOTOPHX PaBHH CJETYIOMHM
gnciam: a) 1; 6} 2; B) V2. Kakas nuHus onpefienieHa HaHHBIM
ypaBHerHeM? (IToCTpOHTb ee Ha dYepTexe.)

166. YcraHOBHTH, KaKKe JHHKH ONPEACASIOTCH B NOMAPHEIX
KOOPAUHATAX CASAYIOMIHMH ygaaueuuamu (mocTponTh HX Ha
ueptexe): 1) p=5; 2) 8=n/2; 3) 0=—n/4; 4) p cos 8=2;
5) psin 8=1; 6) p=6cos 0; 7) p=10 sin 6; 8) sin 0=1/2;
9) sin p=1/2.

_ 167. TToctpouTe Ha uepTeXe cAeRywoiiAe CMUPaan ApXH-
mena: 1) p=20; 2) p==50; 3) p=0/n; 4) p=—=0/n,

168. ITocTponTh Ha 4epTeme creayiomue runepbo/indeckue
cnupanu: 1) p=1/0; 2) p=5/0; 3) p=n/0; 4) p=—n/0,

169. Iloctpoute Ha vepTexe cleayloulHe JAorapuMuue-
cKHe crmga.nn: 1) p=2% 2) p=(1/2)%.

170. OnpeneanTs INHHM OTPE2KOB, Ha KOTOpbie pacceKaer
caupaiab Apxumena p=39 ayy, BHXOAAIUKA H3 HOMIOCA M Ha-
KAOHeHHBA K nonApHoR och mopy yraoM 9=n/6. Caeaars
HepTeR,

17t. Ha cnupaau Apxumepa p=56/n B3sra Touxa C,
ROJSPHEIR paguyc KoTopo# paser 47, OnpeeanTh, Ha CKOMHKO
yacreft 9Ta chipadb pacceKaer MONApPHHA papuyc ToukH C.
Cresath YepTex.

172, Ha runepGosudeckoii cnupanu p==6/0 nafitu Touxy P,
AOMSIPHKE pagryc Kotopo#l paben 12, Crhenmarb ueprex.

178, Ha sorapudmnveckofi cnapann p=3° Hafity Touky Q,
noaspHHA pasuyc kotopoRt papen 8). Caenarts ueprex,



§ 10. Bwigox ypaBHenw#l 3apanec RaHHBIX JHHHR

B saja%ax npeapiaylero naparpadya SAEHS ONPEASAAAACE NPH HOMOME
DaHHOTO YpabBieHMA. 3leck Mu OyjeM EMeTh 38Aau# IPOTHBOTONOZKHOTO
XapaKkrepa: B RaMION M3 HHX JHHHA OHPENENTeTCA YHCTO TeOMETPHUECKH,
# ypaEHcHHe ee Tpebyercd MailTH.

Mprmep 1. B mexaproBofi NpPAMOYIOJALHON CHCTeMe KOOpPIMHAT
BHEeCTH YpaBEENHE TEOMETPHYECKOTD MECTA TOUSK, CYMMa KBaDaTOR pac-
CTOAHK] KOTOPHX N0 ABYX AaHHHX Touek A; (—a; 0} B Ag{a; 0) ecTd Benn.
YHHa fIOCTOSHHaA, paBHad 4 a?. : .

Pemen ne. OGosnaynm Gyksoi M npoRIBONLHYIC TOUKY JAHEAH,
GyEBaMB X B i 0603HaYAM KOOPIAHATH 510/ TouKH. TaK Kax Touka M MoXxer
SAHHMATh Ha ABRAHH Xio0oe NONONKERHE, TO X H ¥ ABJAAIOICA NepeMeHHHMA
Be/IHTMHAMH; HX HASHBAIOT TeRYIMEMH EOODAMHATAMH.

SsnHiieM reoMeTpHUECKOe CBONCTBO JIHHHE CHMBOJAEYECKH:

(MADEH (M AgP=4a2, ]

B 5T0M COOTHOIEHHH NpH ABMMEHHH TOYKY M MOTYT MEHATECH RAHBH
MA; n MA,. BupasiM HX uepe3 TeKymHe KOOpAEHATH TOUKH M

MA =V x+a*F 58, MAs=V G—a) 5

TMopcrasap moxygeHHLle BRIpaXeHHR B paBeHcTBo (1), HafiieM ypaBHeHHe,
CBASHBAICINGe KOOPAHHATH xii Touku M:

(xtaP - (x—af+yi=4a". @
3710 B ecTh ypasHenue JAHHON JIHHHH.

Jeficresutennto, AN kampoh Toukn M, mexamedt #a sToft AupaM,
BHNOARSETCH yoaoBHe (1) H, CHeOBATENLHO, KODDIHHATH TOUKH M Gynyr
YAORATEOPATL YPABHERNIO (2); Is Kam-
Aoll ToukE M, Re Jexame# na JARHA, He
Gyger BMNOMHATECA Yeaonue (1) m, cne-
JOBaTeNbRO, €6 KOOPAHHATH He GYIYT
YAOBJETBORATE YpasHeRAw (2).

Taxuu obpasom, 3apava pemena, Of.
HAKO YpaBHeHHe {2} MOXHO YNPOCTHTL;
pacKpuiBas cKOOKH H NpHBoIA nogobuwe
YJeHK, ROAYYHM YpaBHeHue JadHHON Au-

HEE B BAje
Btt=at,

Puc. 7 Tenept AerEQ NOHATH, YTO NaHHAR AHHAR
€CTh OKPYRHOCTL ¢ IEHTPOM B Hadajle KO-
OPIMHAT H PaZuycoM, PaBHEIM &. )
Npuuep 2. B noasprofi chHcTeMe KOOPAKHAT BHBECTH ypapHenHe
ORPYRHOCTA, KoTOpas UMeer meHtp C{pg; €) u paanyc r {puc. 7).
Pewenne Obospaund Oyxsofi M npoH3BOJALHYIO TOUKY ORKpYR«
HOCTH, GYKBaMit p B O — ¢e moAgpHHe KOOPRHAATH. TaK Kak Touka M
MOMET 22HUMATL HA ORPYXEOCTH Jloboe hMoAoiKeHre, To p # O saamoTCA
nepeMeRHEIME BedHUMHaMA. Kak K B cryzae AeapTopoli CHCTEMH, HX Ha-
SLIBAIOT TEKYLIMMH KOODAHHATAMM.
Bce TOuKH OKPYXHOCTH OTCTOST OT LeHTPa Ha PacCTOAHHH 7 Sannien
BTO YCAOBHE CHMBOJNMYECKH:

CM=r, : HH

Brpasum CM vepea TexyliHe KoOpAHHATH ToukH M (BocHOSB3YeMCH Teopes
Moft Kocruycom; pHe. T): '

CM =V o+ ps— 2pgp cos (6 —0g) .
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Hoacraps noAyuennos Bepamenne B pasecTBo (1), Hafinem ypasHe-
EH€, CBAMBaKIee KOOpANATH P, O TovkH M:

V' 0%+ ps—2pup cos (9 —8g) = r. @

310 ¥ ecTh ypakuenue FamHok OKPYKHOCTH.

HeficTeRTeNBHO, ANA Kaxaol ToukH M, Aekamedt Ha paxnof oxpy™-
HOCTH, BROOJHAETCH Yyciaobde {1} H, C/AGAOBATENBLHO, KOOPEHHATH TOUKH
M Gynyr yroBAeTBOPATH YpaBrewnio (2); Ana Kaxaod TourE M, He sexamed
WA Aanitofi ORPYHKHOCTH, He OYAeT BRINOAHATLCA yoRoBHe (1} ¥, ciexoBa.
TeALHO, ee KOOPAHHATH He SYAYT YEOBAETBOPATR ypasHeHuwio (2).

Taxem obpasom, sajsva pewlena, Moxkuo NRUL HECXOJALKO YOPOCTHTH
NOAYyYeHHOE YPaBHCHHE B NPeRCTABHTH €r0 B BHJE, CBOBOAHOM OT pajHKaia:

p2—2pep 008 (8—B)=r"—p}.

174. BrisectH ypabHeHHE IeOMeTPHYECKOTOG MecTa TOUeK,
OLHHAKOBO YAaJeHHHIX OT KOOPAMHATHHX oced,

175. BoipecT ypaBHEHHe TreOMeTPUYECKOIO MeCcTa TOUeK,
HAXOASMIUXCS Ha paccrosHHd a or ocd Oy.

176. BripecTH ypaBHeHHe TeOMETPHUECKOTO MeCTa ToueK,
HaXoLsHUlHXcs Ha paccrogBun b or ocn Ox.

177. N3 Toukn P (6; —8) nposegeHbl BCceBO3MOXHBIE JIYUH
Jo DepecetdeHHsi ¢ ocbie abcudce, CocTaBHTb ypaBHEHHE reo-
METPHUYECKOTO MECTa HX CepeguH.

178. U3 touxu C(10; —3) npobejieHn BCeBO3MOMHHE AydId
IO nepecedeHHA ¢ OCbI0 OpAWHAT, COCTAaBHTE ypaBHefiHe reo-
METPHYUECKOT0 MeCcTa MX CepenyH.

179, BrpectH ypaBHeHHMe TpaeKTOPHM TOYKH, Koropas
B KamAnif MOMEHT JABH)KeHMA OAMHAKQBO YAajleHa OT TOYeK:
1) A(3; 2) u B(2; 3); 2) A(5; —1) u B(l; —5); 3) A(5; —2)
U B(—3; —2); 4} A(3; —1) u B(3; 5).

180. CoctaBuTh ypaBHEHHe IeoMEeTPHYECKOTO MecTa TOYex,
pasHOCTh KBaZPaTOB PAaCCTOAHENA KOTOPHX 10 Touek A (—a; 0)
u B(a; 0) pasHa c.

181. BuiBecTH ypaBHeHHe OKPYIKHOCTH, HMeloulefi HeHTp
B HavaJsie KOOPAWHAT H pajuyc r.

182. BriBecTn ypaBHeHHe OKPYKHOCTH, MMEIOIIeR LeHTP
C{a; B) u paguyc r.

183. LaHo ypasueHHe OKpYXKHOCTH ¥*-+y3=25. CocraButh
ypaBHeHHE TEOMETPHYECKOFO MeCTa CepefidH TeX XOpA 3toft
OKPYXKHOCTH, AJHHA KOTOPHX pasHa 8.

184, CocraBHTh ypaBHeHHE TeOMETPHUECKOrO MecTa TOUEK,
CyMMa KBaipaTOB PacCTOAHHA KOTOpPHX A0 Todek A(—3; 0)
B B(3; 0) pasra 50,

185. Bepmmnnt KBaApata cyth Touku A{az; a), B(—a; ay,
C{—a; —a)} u D(a; —a). CocraButh ypaBHeHHe TeoMerpuhye-
CKOro MeCcra TOYeK, CyMMa KBaZpaTOB DAcCTORHHA KOTOpHIX

27




N0 CTOPOH STOI0 KBajapara €CTb Be/lndHHa NOCTORAHNAA, paB-
Haa 6a®,

186. Uepes nayano KOODAMHAT NPOBEACHH! BCEBO3MOXHLIE
XopAHl OKpyXHOCTH (x—8)*-+y*~064. CocraBuTb ypaBHeRHe
FEOMETPHUECKONC MeCTa CePegHH 3THX XOpI.

I87. BoipecTH ypaBHEHUE TreoMETPHYECKOTo MeCTa TOYeK,
CyMMa PaccTOSHHE KOTOpPHLIX JO ABYX HaBHLIX ToueK Fi(~-3; 0)
n Fe(3; 0) ectb Beanunna nocrosnuas, pasHas 10,

188. BuiBecTH ypaBHEHHE FeOMeTPHYECKOI0 MecTa TOWEK,
PasSHOCTL PACCTOSHUI KOTOPHIX JO MBYX AAHHHIX Touek Fyi(—5;
0) u Fu(5; 0) ectb BenuunHa nocrosHHas, pasHag 6.

189. BripecTH ypaBHEHHE TEOMETPHUYECKOrO MeCTa TOYEK,
AJisi KOTOPHIX DacCTofAHMe Ao JanHo#t Ttouku F(3; 0) paeuo
paccrosnuo Jxo AaHHofdl npamoft x4-3=0.

190, BuiecTH ypaBHeHHe reOMeTpPHYECKOTO MecCra TOYEK,
CyMMa PaccTOSIHHA KOTOPHX 10 ABYX JA2HHHX TOUeK Fi{-—¢; 0)
B Fy{c; 0) ectb BeqMuMHA NOCTOAHHAs, paBHast 2a. Dro reo-
MEeTPHYeCKoe MECTO Ha3hBaercs SJUIICOM, TOYRH Fy u Fy —
(oKycaMu 3ANUNCA,

, Jloxasatb, uTO ypaBHeHHe  S/MMICA  BMeeT  BUL
-E;-+4§—,;=1. rae b*=a®—c".

191, BuiBecTH ypaBHeHHe TeOMETPHYECKOTO MECTa TOUeK,
%331!001‘5 pacCTOSHMA KOTOPHX A0 ABYX AQHHEIX TOYEK
1{—¢ 0) u Fy{c; 0) ectn BenmuuHa NOCTOAHHAA, DPaBHas
2a. D10 TeOMETPHUECKO® MeCTO HasHBaercs runepSool,
Toukn F, n F,—dorycamu runepGobl.
. ﬂogaaa'rb. 4YTO ypaBHeHue FrunepGoibl HMeeT  BUA
-25--%;-=2. roe b=ct—at. '

192. BuiBecTH ypaBHEHHE TEOMETPUYECKOrO MecTa TOHeK,
ANl KOTOPHIX paccrosinue Ko AaxHO# touku F (p/2; 0) pabuo
paccrosiimio o fauxoft npsamolt x=—p/2. Dro reoMeTpuUecKOe
MecTo HashlBaeTcs napaGonofi, Touxka F — doxycom napaone,
JaHHas NpAMas — ee AHpeKTpHcodl.

193. BriBecrH ypaBHeHH¢ TeOMeTpPHUECKOTO MeCra TOHEK,
A KOTOPBIX OTHOIIEHHE pacCTosinus mo Aanuolt rouky F{—4;
0) K paccrosnuio a0 AanHOH npsmoil 4x--25=0 pasHo 4/b.

194. BuBecty ypaBHeHHe TEOMETPHYECKOIO MecTa TOYeK,
AAA KOTOPHIX OTHOLWEHHE PACCTOSHHA A0 JaHHOM ToukH F (—bH;
0) X paccTofiHmIO 0 raHHOW npamoR 5x+16=0 pasHo 5/4.

195. BriBecTH ypaBHeHHE® reOMETPHUYECKOIO MecTa Touex,
B KOTOPHX Kpartyafilide PacCTOSRHR JO ABYX JAHHBIX
oxpyxkuoctefl {(x+3)34-y*=1, (x—3)*-}y*=81 paBHH MexAy
cofoi.
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. 196. BrisecTH ypabHeHHE TIeoMETPHUECKOTO MeCTa TOUEK,
I KOTOPHX Kpardyalilltie DacCTORHRA 1O JABYX JaHHHX
oxpyxuoctelt (x--10)2+y*=289, (x—10)*+y*=1 pasHur Me-

colo#.,

197. BuoiBecTH ypapHeHHe r£OMETPUYECKOrQ MecTa TOUEK,
ZJIA KOTOPHIX KpaTyailyde pacCTOAHNS B0 AAHHOH OKPYHHHOCTH
‘(:.23—05)°+y==9 H 10 RaHHOR npamol x-+2=0 paBH MeXAy

n.

198. TIpamas nepneHIHKY/AAPHA NOJAAPHOHA OCH K OTCEKaeT
Ha Hefl oTpesoK, pasnmi 3. Cocrasuth ypasreHue 5TOH ApAMOR
B TNOJNAPHHX KOOPHHHATAX.

199. Jlyy BLHXOHWT M3 MOMOCA M HAKJOHEH K NOMApHOH
ocn mox yraoM /3. CocraBHTb ypaBHERHE 3TOrO Jiy¥a B no-
JAAPHBIX KOOPAHHATAX.

200. [TpsMas TPOXOAHT Hepes NOMIOC H HAKJIOHRHA K TMo-
AspHoli ocH NOA yriiom 45°, CocTaBuTs ypabHeHHe 310k NpAMOl
B TOMADHEIX KCOPAHHATAX.

201, B nonspHuX KOOPHMHATAX COCTABUTE ypaBHeHHE Ieo-
MeTpHYECKOro MecTa TOUeK, PAacCTofKHuA KOTOPHIX OT NOJAPHOH
OCH DaBHHI D,

202. OxpyxHocrb paguyca R=>5 npoxopur uepes nowioc,
ee meHTp aexMT Ha noanpHORt ocH. Cocrasutb ypaBHeHHe Tof
OKPYXXHOCTH B HOMAPHOA CHCTEME KOOPAWMHAT.

203, OrpyxHocTb pamuyca R=3 Racaerca noasphoft ocu
B nomoce, COCTABHTL ypaBHERMe STOR OKPYXKHOCTH B IOJSp-
HOMl CHCTeMe KOOPAMHAT.

§ 1. Mapamerpuveckse ypaBHEHHS AHHHK

Oboanaunm GYKBaMH X H ¥ KOODARHATH HeKOTopol TOUKH M; paccmor-

MM ABe (DYHKHHH aprydeHTa f:
x=0(f), y=¥ (). 0

[Tpr AameneHHH ! ReHMKHBE X H ¢ OYEYT, Boolille rOBOpS, MeHATHLCR,
CllefloBaTeN Ao, Toaka M GyfeT NepemeilaThca. Pasenctsa (1) nazsiBawrtes
F2PAMETPHUECKEMH  YPABHEHHAME JIHHHH,
KoTopan smngercs TpaexropHell rowkm M; Y
ApTYMeHT | HOCHT NasBaHHe WapameTpa.
Ecau u3 papencts (1) MONKHO HCHAHOYHATH
NAapaMeTp £, To NMOJY4YHM ypaBHeHWe TpacK-
TOpHY TOUKM M B BiAe

F(x, )=0.

204. Crepxenb AB ckonbsur cBo-
HMH KoHRaMd A ¥ B no xoopauHar- /]
HRM ocaM, Touka M penut crepienb Puc. 8
na ase sactd AM=q u BM=b. Bu-

BECTH MNapaMeTpuueckue ypaBHeHMSA TpaexTopuu ToukE M,
NpHHAB B KauyecTBe napamerpa yron i=/ OBA (puc. 8). Hc-
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KAIOYHTL SaTeM mnapamerp { u HallTh ypaBHeHHE TpaeKTo-
puu toukr M B Buge Fix, y)==0,
205, Tpaemogneii ToukH M spasercs MMMNC, ypapHe-

HHE KOTOpOro —3-+4r=1 (cm. sapasy 190). Begectn
napaMeTpHUecKHe ypaBHEHHR TpaeKTopHH Touks M, npuru-
Madg B KayecTBe napamerpa ! yrosa HakjaoHa oTpeska OM

K ocH Ox.
206. Tpaekropueit Toukn M sasisercs runepGona, ypas-

HeHHe KOTOpOl fﬂ;-—-%=l (cM. sagauy 191). Beisectn

napaMeTpHuecKhe ypaBHennsi TpaeKktopuu ToukH M, mpuum-
Maf B KauecTee Napamerpa ! yroa Hakjona otpeska OM
K ocH Ox.

207, Tpaextopueidi Toukn M sapasercs napaGosa, ypase
Henne KotopoR y?=2px (cM. sanagy 192). Busect napa-
METPHYECKHe ypaBHEHHSI TPAeKTOpPHH ToukH M, npunuMas
B KauecTBe napamerpa I:

1) opaunaty touku M;

2) yron naknona orpeska OM x ocu Ox;

3) yroa HakaoHa oTpeaka FM x ocu Ox, rae Touxa F—
dokyc napaboan. -
208. Jlaun noaspHbie ypaBHEHHs CACAYIOUHX AHHHIE:

1) p=2Rcos8; 2) p=2Rsin®; 3) p=2p§nf§% .

CocraBurh NapaMerpHiYecKHe ypasEEHHA 3THX JHHUA B fe-
KapTOBHX NPAMOYTONbLHHX KOOPIMHATAX, COBMEMIAs MOJIOXH-
TENLHYIO Nodyock aGeiidce ¢ noJApHOR ochic B BHOHpaA B Ka-
YecTBE NapameTpa NOAAPHHE yroJ,

209, Hanu napamerpHyeckie YpaBHOHHS JHEHHA:
1) x=#—-2t+1, y=t—1; 2) x=acos{, y=asinf; 3) x=
=qsect, y=bigt 4) x=%(t+ %),y=~g- t—-—i——);S)x=
=2R cos?*{, y=R sin 2{; 6) x=R sin 2¢, y=2R sin* {; 7) x="
=2p ctg¥, y=2p cig t;
HCKJHQUHB NapaMerp /, HafiTH ypasHeHWs STHX JHHEA B BHJE

Fix, y=0,



FMNABA3S3
JAHHHMH OEPBOro NOPAAKA

§ 12. OGuwee ypashenme npsmo#. ¥Ypaseende npamoft
¢ YIIOBBIM KOSdDHUHEHTOM. YTON MEHAYy ABYMS NPAMBLIMA,
YcaoBHe NapasseabHOCTH M NEPNeHRUKYASPHOCTH
ABYX ApPRMLIX

. B sexaprToBHY KoOpAHHATAX Kamfad NpaAMas onpefeAseTcd ypabBHe.
HEeM NepBoli CTemeHH E, OOPATHO, HAKIOS YPABHEHHE NEPBOE CTENEHH Of-
peAenfeT npsaMyo,
YpaBHeHHe BHEA

Ax-By+C=0 {1)

HaduBaeTcd OOMAM YPaBHEHHeM NpAMOS.
¥Yron o, onpefensemufi, KaK MOKA3aHO HA puc. 9, HAIWBALTCA YIVIOM
HaK/IoHa npAMoll K ocu Ox, TaArenc yrAa Hakjona npamoli K ockt Ox Haski-
m?tz: YIAOBLM KoopuLHeHTOM UpAMOH; €ro o0biNHO 000sHauaT Oyk-
BOR k:
k=iga,

¥pabHenne ye==kx-+b HaswpaeTcH YpaBHeHHWeM DPAMON C YrI0BHM KO3(-
HUEEHTOM; & — yryIoBoH KodpdHuHeRT, b — BeAHUHHA OTPESKE, KOTODHIM

OTceKaeT upsMad Ha ock Oy, cunTam o Hadana &
KOGpHHHAT.
Ecan npaman aafana ofijiM ypaBReHRes
Ax+By+C=0, b
(23 f
T0 ee yraopoii KospPHUHEHT OBpeRendercy Ho Iz
dopuyne ) l
h=—p. Puc. 9

Vpasrenne y—yy=k(r—x,) ABAACTCA YPABHeHHeM NpAMON, KOTOpaA
NPOXOAHT Hueped TOIKY Mg (Xy: &) B MMeeT X'moneﬁ xospduouent &,
Ecnu npsaMas npoxofur uepes ToukH M, (g py) v Mg{xy: ¢, 10 8
yriiosoRt KosHuHeHT onpefefnerca mo dopMye
' PO e
xp—xy®
Ypapuense
XX _g—in
Ay—X, Yy—41i
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ABAACTCA ypaBHeHHeM mpaMoft, npoxopmulefi wepes xee Towxkn My (%1 g1)

B Mg (xs; ya)-
Ecnn HasecTAH yraomne KoshdurMewTs £y 1k KABYX NPAMEX, TO ORHH
BS YINIOB (¢ MEXAY STHME NDAMBIMA ORpefeasercd no gopmyie

ko —by
tgp=xt 1,
=11 %2,
TMpasHakoM NapanieAbHOCTH ABYX NPAMEX fIBISETCH DAREHCIRO X
yraoseix Kosfduiventos:
k=l

TIpyanakoM NepneHANKYASPHOCTA ABYX NPAMEX SBARETCH COOTHO-
meHue
1

ko
Mnave roeops, yriaosue Kos(pHUHEHTH NEPNeHAHKYAAPHHRX MPAMLIX
olpatHy 1o a6COMIOTHOR BEJHUMHE H MPOTHBONOJIOMKHH MO 3HAKY.

210. Onpegeautb, Kakne u3 Touek M (3; 1)}, M,(2; 3),
M,(6; 3), M (—3; —3), M;(3; —1), M(—2; 1) nexar ua npsa-
Mol 2x—3y—3=0 ¥ Kaxue He JexarT Ha HeH.

211, Touxu P,, P,, Ps, P, u P, pacnonoxeHs Ha NPSMOR
3x—2y—6=0; ux acOLHCCH COOTBETCTBEHHO PaBHH Yuc/laM 4,
0, 2, —2 u —6. Oupeaennute opAnHaTH 3THX TOYEK.

212, Touku Qi, Qs Qs, Q, 1 O; pacnofioxensl Ha npaAMoA
x—3y--2=0; uxX OpAMHATH COOTBETCTBEHHO PaBHHI YHCAAM 1,
0, 2, —1, 3. Onpepenurs alcuHechl YTHX TOYEK,

213. Onpegenuts TOYKH mepeceveHya npamofi 2x—3y—
—I12=0 ¢ KoOpAWHATHHMH OCAMH H MOCTPOUTH 3TY NpPAMYI0
Ha WYepree.

214, Hatn Touxy nepeceyeHHs NBYX NpPAMBIX 3x—4y—
—29=0, 2x--5y-+19=0.

215. Croponst AB, BC m AC tpeyroawhuxa ABC pamu
COOTBETCTBeHHO ypaeHeHHAMU *) 4x+3y—5=0, x—3y+10=0,
x—2=0. Onpefenntsh KOOPAWHATH €ro BepIMH. '

216. llann ypaBHeHHs] ABYX CTOPOH RapaanesorpaMma
8x+3y+1=0, 2x+y—1=0 u ypaBHeHHe OIHOH H3 €FO AHAro-
naneii 3x+2y+3==0, Onpeneytnrs KOOPIHHATH BePLIHH STOrO
napaajenorpamma,

217. CTopoHnt TpeyroAbHHKA JeXarT Ha TnpaAMHX X+
+5y—7=0, 3x—2y-—-4=0, Tx+y+19=0. Buuuciuts ero
nomanh S,

218, ITnoiwaae TpeyroibHuga S=28, ABe ero BeplIAHH CYTh
toukn A{l; —2) u B(2; 3), a Tpersa BepwHHa C JEXKT Ha
npaMoft 2x-+y—2=0, OnpeneanTh KOOPAHHATH BepLIMHBL C.

k1h=—l. HAH kgﬁ

*) 3mecw M Beaje B KanbHeRneM IOt YPABHEHHEM CTOPOH Mb GyneM mo-
BHM2Th YDaBHEHHA NPAMHIX, RA KOTOPHX JAEKAT CTOPOHML.
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219. Ilnomanp Tpeyrodbanka S=1,0, fee ero BeplIMHM
cyTs ToukH A (2; ——3;]11 B{(3; —2), uenTp Macc 3T0rc Tpeyroib-
HHKa JeXdT Ha npamofl 3x—y—8=0. Onpegenurs KOOpAHHATH
Tperbeit BepnEn C

220. CocrapHTh ypaBHeHHE NPSAMOH M NOCTPOMTH OPAMYIO
Ha uepTeke, 3Hast ee YrJoBoll KosdpuimeHT k& H OTpesok b,
OTCeKaeMHil €0 EBa och Oy

1) k=2/3, b=3; 2) k=3, b=0; 3) k=0, b=—2;

4) k=—3/4, b=3; b) k=—2, b=-—5;

6) k=—1/3, b=2i3.

221. Onpenenutt yraoso#t xoapdunuenr 2 ¥ orpesok b,
orcekaeMulli ua ocu Oy, ANA KawaoR H3 opaMbIX:

1) bx—y+3=0; 2) 2x+3y—6=0,

3) bx+3y+2=0; 4) 3x4+2y=0; 5y y—3=0.

222, Jlana npaMas 5x+3y—3=0. Onpegeauts yrnosoi
xosdxpunnent &k npsMoi:

l; napanienbHON JaHHOR npaAMOil;
2) nepneRRMKYJAsipHON K JjanHON npaMof.

223. Hauna nmpaman 2x+3y+4=0. CocraBHTh ypaBHEHUe
npamolt, npoxofsmedl uepes Touky Mo(2; 1):

1) napansennno AaHHOH MNPAMON;

2) NepreHAMKYAAPHO K HAHHOH NpPsMON;

224, HE! ypaBHeHHMs JBYX CTOpPOH TIPSMCYTOAbHUKA
2x—3y-+5=0, 3x+2y—7=0 u oana u3 ero BepwsH A (2; —3).
CocraBTh ypaBHeHHS JABYX APYIUX CTOPOH STOrG NPAMO-
Yro/bHHKA.

225. Naun ypaBHeHHS JABYX CTOPOH NPAMOYTOJbHEKA
x—24=0, x—2y-1+15=0 u ypaBHeHHe OAHOH U3 €rc RHArOHa-
nefi 7x-+y—15=0. Haiith BepmirH NpAMOYrolbHAKA.

226. Haifitn npoekumio Toukn P(—6; 4) Ha npamywo
4x~5y+3=0.

227. Hafmu rtouky Q, cummerprunyio Touke P(—5; 13)
OTHOCHTEJIBHO OpsaMoll 2x—3y—3=0.

228. B xaxaoM H3 cleiyiollHX CAYyYaeB COCTABHTL YpaB-
HeHHe TpPAMofl, NapajilelbHoR ABYM JAHHLIM IPAMLIM H NPO-
XoiAuleR DocepeniHe MEXAY HUMH:

1) 3x—2y—1=0, 3x—2y—13=0;

2) bx+y+3=0, bx+y—17=0;

3) 2x+3y—6=0, 4x+6y1-17=0;

4) 5x+7y-+156=0, 5x-}Ty--3=0;

5) 3x—I15y—1=0, x—by—2=0.

229, Buyucauts yraoBoft xosdduument 2 npamolt, npo-
XOAAIeH wepes ABe JaHHHE TOUKH: a) M,(2; —b), M.(3; 2);
6) P(—3; 1), Q(7; 8); B) A(5; —3), B(—1; 6).

230. Cocras¥Th ypaBHEHUd NPAMLIX, NPOXONANHX Yepes
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BepWHHLl Tpeyrossauka A (5; —4), B(—1; 3), C(—3; ~2)
Napaayiesibi0 (POTHBONOJIOKHBIM CTOPOHAM,
231, HaHel cepeZHHN CcTOporR TpeyroanHuka M,(2; 1),
My(5; 3) u M,(3; —4). CocraButh ypaBHeHME €I0 CTOPOH.
232. Hauwm pse Touku P(2; 3) # G{—1; 0). CocraButs ypas-
HeHHe MpAMOH, npoXoMiiieR yepe3 TOUKY Q NepreHZHKYAAPHO

K orgseaxy PQ.

238. CocraButh ypaBHeHHe npamoff, eca# rtouka P(2; 3)
CAYKHT OCHOBaHHeM NepleHANKYAsApa, ONyLWEHHOTO H3 Ha-
gajia KOOPAHHAT Ha ITY NPAMYIO,

234, danmu seprunnst Tpeyronsuuka M (2; 1), My(—1; —1)
u My(3; 2). CocTaBuTh ypaBHEHUR €TO BhICOT.

235. CropoHn 'rgeymnmnxa JaHH %aaﬂe}mﬁun 45—
—y—=T=0, x43y—31=0, x+by—7=0, Onpegeants TOUKY
AepeceyeHns €ro BHICOT. '

236, Hama Bepmanm Tpeyroisnuka A(1; —1), B(—2; 1)
H C(3; 8). Cocrasurh ypaBHeHHe NEPNEHAURYJAsApA, ONyUleH-
HOTO 43 BepIUHEN A Ha MeAHaHy, TPOBSACHHYIO H3 BepIUHH B,

237. Jaunl BepiBBH TpeyroabHuka A(2; —2), B(3; —b)
H C{B; 7). CocraButb ypaBHeHHE NEpHNeHIHKY/ADA, ONYyIHEeH-
HOro H3 Be‘gmnnu C Ha OucceKTpHcy BHYTpeHHero yria fpH
pepiinne A.

238. Cocrasutd y‘})asnenﬂa CTOPOH H_ MeAHaH TPeyrofb-
Huka ¢ eepmnamu A (3; 2), B(5; —2), C(1; 0).

239. Yepes tourn My(—1; 2) u M;(2; 3) nposesena nps-
Mast. OnpepesNTh TOUKH MEpeceyeHus ITOH NPAMOR ¢ OCHMH
KOODAHHAT,

240, Jorasats, 470 YCACBHe, OPH KOTOPOM TPH TOYKH
Mi(xi; y1), Me(xs; ya) ® My(xs; ys) NeXar Ha opuoft npamoi,
MoXter ObITb SanHCAHO B CAELYIOMEM BHIE:

% yg 1
¥ ys !
X ¥ 1

241. dokasaTh, YTO ypaBHehHe mnpsiMoff, npoxoasmeft ue.
pe3 Ape KaHueie TOURE My(x1; ¢1) u Ma(xs; ya), MOXeT OHITD 32-
OHCAHO B CACAYIOUIEM BHJE:
x y 1
X Yy 1
X ¥ 1

242, [aun nocnesosaTeibHBE BepUIHHE! BHINYKJOIO gethi-
exyroaekuxa A(—-3; 1), B(3; 9), C(7; 6) u D(—2; —6).
OPEASNUTE TOUKY NepecedeHHs ero ZuaroHanes,

H

=0.

=0t




243, Haun ape cMeXcHule Beplinhub A (—3; —I) 1 B{2; 2)
napaxnenorpamma ABCD u rowka Q(3; 0) nepecesenns ero
Anarodaaedl, CocTaBHTh YpapHEeHHS CTOPOH 3TOIC Hapanaeno-
rpammMa. .

244. Nawu ypaBHeHHf JBYX CTODOH NPAMOYTOALHHKA
bx+2y—T7=0, 5x+2y—36=0 u ypaBHeHHe ero AHATOHAAN
3x+Ty—10=0. CocTaBHTb YpPaBHEHHSI OCTA/JBHLIX CTOPOH.
H BTODOH AwaroHajy 3T0TC NPSMOYTOJbLHHKA.

245. Hanbi Bepuum TpeyronsHuka A(l; —2), B(5; 4)
1 C(—2; 0). CocTaBuTh ypaBHeHHS GHCCEKTPHC €rO0 BHYTpEH-
HeFO # BHEINHErO YIIOB npu Bepiumne 4.

246. CocraBuTb ypaBHeHHe npamoli, npoxonsmefi depes
TouKy P(3; 5) Ha oanHAaKOBHX PaccTOTHHAX OT ToueK A (~-T;
3) u B{il; —15).

247, Ha#ttr npoekunio Touky P (—8; 12} Ka npamyio, npo-
XOAAULYIC Yepes TowrHM A (2; —3) n B{(—5; 1).

248, Halitn touky My, cummerpuaayio Touke M,(8; —9)
o'r%o&cmenmo) apaMoli, mpoxofsmef uepes ToukH A{(3; —4)
i B(—1I; —2),

249, Ha ocu abennce HafiTn Takyio ToURY P, utofnl cyMMa
ee paceroannit ao Touer M(1; 2) n N (3; 4) 6una HanMenblef.

2560. Ha ocu opzuHar HafttH TaKyio Touky P, urofu pas-
HOCTh paccrofiHufi ee 2o Tovek M(—3; 2} » N(2; 5) 6uaa
HauGonbiues.

251. Ha npamefi 2x—y—5=(0 Rafitu rakyo Touky P,
cyMMa paccTosHER KoTopofi Ao Todek A(—7; 1), B(—b; H)
foina OM HauMeHbied.

252, Ha npamoit 3x—y—1=0 nafirn TaKyio Touky P, pas-
HOCTh paccroanuit Koropoh o Touek A (4; 1) u B(0; 4) Gnina 6ot
HauGoablle.

283. Onpeneantt yroa ¢ MeXEY BBYMA APAMBIMH:

1) Bx~y+7=0, 3x+2y=0;

2) 8x—2y+47=-0, 2x+3y—3=0;

3) x—2y—4==0, 2x—4y}3=0;

4) 3x+2y—1=0, bx—2y+3=0.

254, Jlana npamaa 2x-+3y+4==0. CocraBuTh ypaBHeHme
- ApaMofi, npoxoasueit gepes Touky Mo(2; 1) nox yraom 45°
K AaHHOH RpsIMOR.

255, Touka A (—4; b) asagercs BepliuHOR Kpaapata, AMa-
TOHaNb Koroporo Aexut Ha npamofi 7x—y-+8==0. Cocraruts
VpaBHeHHA CTOPOH u BTOpPON JHaroHajiH 9TOrC KBaApara.

256. Jane JBe RNPOTHBONOJOXHWE BEPIHRE KBaAparta
A{—1; 3) u C(6; 2). CocTaBBTL YpaBHEHHA €r0 CTOPOH.

267. Touka E(1; —1) asngercd ueHTpoM KBajpara, OfHA
H3 CTOPOH KOTOPOTO JieHT Ha npamol x—2y+12=0, Cocra-
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BHTH YpaBHEHEA NPAMHIX, H2 KOTOPHIX JEKAT OCTa/NbHbIE CTO-
POHBl 3TOTO KBajpaTa.

258. s rouxn My(—2; 3) mox yrsiom o  ocu Ox Hanpasnex
ay4a csera. HseecrHo, uro ig a=3. Hofiga 1o oca Ox, aysor
Aee orpasuaca. COCTaBATb YPABHEHRA NMpSAMBIX, Ha KOTOPHIX
JIEMAT AafacHul U OTPAKeHHHIE JYUH.

259. Jlyn ceera wanpaBied no npaAMol x—2y+5=0,
Hotias xo npamofi 3x—2y+7=0, ayu or Hee orpasuiaca, Co-
CTaBHTL YpaBHeHHE NPAMOHl, Ha KOTOPCH JISHHT OTpaXeHHHN
Ay4.

y 260. Hdanbt ypasHEHHA CTOPOH TPEYroAbHHKA 3x--4y—
=0, x¥—~Ty—17=0, Tx+-y+31=0. Hdoxasars, 410 3TOT
TPEYTOJILHHK paBHOGexpentblit. Pelrute 3agaly RpH moMoutH
CpPABHEHHA YIVIOB TDPEYTOJbHHKA,

281. Hokasarb, 9T0 YpaBHeHHe NPAMOR, DPoXOAfLlel Yepes
1048y Mi(xy; 1n) napanaesnbuo npamofi Ax+By+C=0, moxer
Ghite 3anHcaHo B Buie A (xr—xi)+B(y—y)=0.

262, CocraBHTh ypaBHeRHe NpsMol, TNPOXORfulell Uepes
oKy My (2; —3) napaanennno npsmoft: 1) 3x—Ty+-3=0;
2) x+-9y—11=0; 3) 16x—24y—T7=0; 4) 2x-+-3==0; b) 3y—1=0,

Pemute 3agauy, He BHIUACAAA YrAOBHX Ko3dduuKerTOB
JAHHEIX TPAMLIX,

Vkasanne BocnoansoBatscs PesyNsTaTOM DpEfplAymeft sagauu.

263, Mokasath, W0 YCJIOBHE NePeHRHKYAAPHOCTH nps-
uoix Ax-tBiy+Cy=0, Ax+By+Cy=0 Moxer Gute 3a-
aHcaHO B chefyiomieM Buae: 4,4yt B.By=0.

264. YcraHOBHTD, - Kakue H3 CJeAYIOMUX Map APAMBX
nepuerANK Y AAPHLL:

D 3x—y+5=0, x+3y—1=0;

2 3v—4y+1=0, 4x—3y+47=0;

3) 6x—15y+7==0, 10x£4y—3==0;

4} 9x—12y+5==0, 8x+6y—13=0;

8) Tx—2y+1==0, 4x+6y+17=0;

6) 5x—Ty+3==0, 3x+2y—b=0,

Peumrs 3anagy, He BWUMCHAAHA YIJIOBWX Koadpuuuenron
HAHHBIX HpPAMHX.

¥rKasanoke BocnoassopaTscH yoloRHEM OePHeHHKYANPHOCTR
NpEMBX, BHBEICENEM B 3ajate 263,

265, Jioxasats, wro dopMyaa ans OnpeRefieHHA yraa @
weway npaMbiMi Agx-+Biy+-Ci=0, Agx+Bay+Cs=0 Momer
OHTL SanMCaHa B CJICAYIOUIEM BHAE:

' tg @ AjBy— AeBy
Ay BBy
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268. Onpemeanto yron ¢, o6pasoBaHENA AByMa nps-
MEIMI;

1) 3x—gy4+5=0, 2+ y—T7=0;
2) xV2—yV3—-5=0,

B+V D2+ (Vo-V3I)y+7=0;
3) xV3+yV2—2=0, xV 6—3y-3=0.

Pemnpte 3aaaqy, He BHUNCASAA YIVIOBHX Koshduuuenros
JAHHHX IpAMBEX,

¥Kxasanrue BocnokssoBaTscn GopMyaol a8 onperefenuds yria
MEKAY XByWA npAMHMH, NOAYYeHEON B 3agave 265,

267. Haun jgpe BeplIRHN Tpeyrolbhnka M,(—10; 2)
n My(6; 4); ero Beicotnl nepecexatorcst B Touke N (5; 2). Ompe-
IeNHTh KOOPXHRATH! Tperbell BepuiuHnl M,,

268. Haux ape sepiwunnl A(3; —I1) u B(5; 7) Tpeyroan-
ruka ABC u tousa N (4; —1) nepeceuenus ero Beicot. Cocra-
BHTE YpaBHEHHA CTOPOH STOTO TPEyroAbHHKA.

269. B tpeyronoHuke ABC maum: ypaBHEHHE CTOPOHH
AB: b5x—3y+2=0, ypasweuns Bnicor AM: 4x—3y-+1=0
#n BN: 7x+2y—22=0, CocraBuTh ypaBHeHWA ABYX ApYIHX
CTOPOH H TpeThelt BHICOTH .3TOTO TPeyTOMLHUKA.

270. CocraBuTb YpaBHEHHs CTOpOH Tpeyrosbunga ABC,
ecAd BAaHL OfEA uS ero Bepuine A(l; 3) B ypasnedns AByx
Mmenan x—2y+1=0 u y—1=0,

271. CocTasuTe ypaBHeHHS CTOPOH TpeyroibHHKA, €CAH
AaHH olMa W3 ero Bepumy B{—4, —5) u ypabHedsa NBYX
BuicoT Bx+3y—4=0 n 3x--8y+13=0.

272. CocraButh YPAaBHEHHR CTOpOH TPeyroAhHHKa, SHas
OnHY u3 ero Bepiunl A (4; —1) 4 ypaBueHns AByX GHCCEKTPHC
x—1=0 1 x—y—I=0,

273. CocraBBThb ypaBHEHHA CTOPOH TPeyTo/bHMKA, 3Had
OARY ero pepumHy B8(2; 6), a TakXe ypaBHERHS BHICOTH
x—~1y+15=0 r Guccextpuctt 7x-+y-+5=0, npoBeseHHLX n3
OAHOH B2pHIAHH,

274. CoctapuTe YpaBHEHHN CTOPOH TPeYroNbHHKA, SHad
OHy ero sepumHy B(2; —I1), a Takmxe ypasEeHHS BLICOTHI
3x—4y-+27=0 n OuccerTpuct x+2y—5=0, npobeneHHEX
M3 Pas/MMYHEIX BePLIHH,

275. CocraBHThb ?aaneuua CTOpOH TpeyroJibHHKa, sHan
oxxy ero BepmuHy GC(4; —I), a Takxe ypaBHEHH: BEICOTH
2x—3y+12=0 n Meauant 2xv-+3y=0, npopeaeBRHX U3 opHoh
BepiLHKLL,

ar



276. CocraBHuTb )épanuennﬂ CTOPOH TPEYFOALHHKA, 3HaR
olny ero sepwmuy 5(2; —7), a TakiKe ypaBHeHHS BHCOTH
3x-+y+11=0 H meguanel x+2y+7=0, npoBeleHHHX 3 pas-
JHYHBIX BepliHH,

277, CocraBrtb Cy aBHEHHS CTOPOH TPeyroJbHHKA, 3HAA
OABY €ro BepUIuHY &; 3), a TaKKe ypaBHeHH GHCCEKTPHCH
24-2y—5==0 u wmeamanm 4x-+13y—10=0, npoBeficHHEIX H3
. OBHOM BepIHHH.

278. CocTaBMTE YDaBHEHHA CTOPOH TPEYrojAbHHKR, 3Had
omny ero pepuiny A(3; —1), a Taxme ypasHeHus GucCCeK-
rpuct x—4y-+10=0 K meanadw 6x+10y—59=0, npoBegen-
HHX M3 PasAHYHLIX BEPISHH. '

279, Coctasuth YpaBHEHHe NPAMOR, KoTOpas MNPOXOXHT
Yepes HaUAM0 KOOPAWHAT W BMecTe C MpAMbMA ¥—y+12=0,
2x-+y~+9=0 o6pasyer TPeyroJbHUK ¢ NMollazeio, pasHof 1,5.

280. Cpenr npAMbIX, npoXoAAumiux Yepes touky P(3; 0),
HafiTi TAKYIO, OTPE30K KOTOPOH, 3aKMOYEHHBIA MEXKAY [p ML
MA 2x—y—2=0, x+4y-+3=0, geaurca B TOuKe P nonoaaM.

281. Uepes Touky P(—3; —1) npoBeneHnl BCeBO3MOXHEE
npameie. JoKa3aTh, 9TO OTPE3OK KaXKHO#l ¥3 HHX, 3aK/IOYEH-
Huft mexpy mpaMbiMd x—2y—3=0, x—2y+5=0, nemurca
B TOouke P ncnonaam.

282, Uepes Touxy P(0; 1) npoBejeHH BCEBOIMOMNHEIE
npamsie. JloRa3aTh, UT0 CpeAH HHX HET MPAMOH, OTPEIoK Ko-
TOpOR, 3aKMOYEHHBI MEXKRY Npsambivu x-—2y—3=0, x—2y+-
4-17=0, peauncdA Gu B TouKe P nonojay.

283, Cocraputs YypaBHeHHe NpsAMoli, mpoxoaduedl wepes
HAuaNo KOOpAMHAT, 3Has, YTO JJ/iHHA ee orpe3Ka, 3aKAioueH-
HOTO MeXay mpsiMbiMH 2x—y+5=0, 2x—y+10=0, pan-
ma J'10.

284, CocraBurh ypaBsHeHHe mpaMofi, NpoXxonsuleh vepes
1ouky C(—5; 4}, 3Has 4T0 AJHHA €e OTPE3Ka, 3aK/IOHCHHOrO
Mexay npsmeMu x+2y+1=0, x+2y—1=0, pasna 5.

§ 13. Henoanvle ypaswenus npamoil. CosmecTHoe
HCCHCHOBANME YPABHEHHA ABYX H TPeX RPAMBIX. YpasHeHue
npamoii «B OTpPEIKAX®

Ecau B ofineM ypaBHenHH npasoli
Ax~+By4-C=0 [(H]

ORMHE HAH ABa u3 Tpex RosdepruzenTon (cunTam v cROGORNLIA wieH) ofpautas
10TCA B HY/B, TO YDapHEHEE HASHBACTCHA HeNONHEN. BoiMoxum creayoinue

aH;:
1) C=0; ypapuenae uMmeer BHA Ar+By=0 B onpemenser NpAMYo,
NPOXORALIYH Yepes HAYANQ KOOPAHHAT,
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. 2 B=0 (As:0); ypapHenme nmeer pua Ax+C=0 r cnperender nps.
MY10, NEPIERANKYAAPHYIO K ocH Ox, 310 ypaBHelHe MOKeT GHTh 3anHCaHO

B BHAE X=4a, rje a=—~z— ABAseTCR BeamunHOR OTPE3Ka, KOTOpH# OTCERaeT

npAMan Ha och Ox, CAATAA OT Hadalda KOOPARHAT.

3) B=0, C=0 (A+0); ypapueHHe MOXeT GHTb amucano B Buje x=0
H onpefenseT 0Ch OPANHAT.

4) A=0 (B+=0); ypaBHeHHe HMeeT BHA By-+C=0 u onpenenser npa-
MY10, NePEHIHKYAAPHYIO K oCH Oy, 3T0 ypasHente MOXeT SHTL SanucaHo

B BHIE y=b, rIe b=——--§ ABJAACTCA BEMHUMHON OTpesKa, KOTOPHE OTCeEs-

€T npAMas Ha ock Oy, cqurans oT Hayana KOOPAHMAT.
5) A=0, C=0( (B5*0); ypssuerne MojeT OHTH SanHcano B puie y=0
¥ onpehesnser ocb AGCUECC.
CIH HE O3MH H3 KospdriuenTon ypasnenus (1) rRe paBer HYyNW, TO
€r0 MOKHO NpeobpasoBaTte K BARY

i
aty=" @

rie a=—C/A B b=-—C/B cyTh BeQUYHHH OTPEIKOB, KOTOPEIE OTCERALT
npaMaf Ha KOOPEMHATHHIX OCHX.
Ypapnenne {2} Ha3wWBaeTCH YpapHeHHeM MpaAMOY «B OTpesKaxs.
Ecaa zse npAMHe RaHE ypaBHeRHAMA

A+ By +Ci=0 n Agx-Bay4C3=0,
TG MOTYT NPeACTABMTLCH TPH {AYUAS:

a) Ay B ~ PAMHE HMEOT 0AHY o0IYI0 TOUKY;
Ay 7 By
As _Bi , C1 .
6) . I 7= N NPAMHE HapazAeALAH;
-ﬂ-ﬂ=ﬁ —npsMbie CARB3WOTCH, T. €. ofa YpabHeHHS

¥ A7 BTG ONpefenaloT OARY H TY Me NpaMylo.
285. OnpezenuTh, NpH KaKOM SHaYeHHH @ npAMas
(@a+2)x+(a*—09)y+-3a*—8a-+5=0

1) napansensna oce aGeumcc;
2) napaanenbHa OCE OpPAMEAT;
_ 3) mpoXoZMT uepes Havyas0 KOOPAMHAT,
B kaxaoM chyuae HanuCaTh ypaBHEHHE NPSMONA.
286, Onpenenutb, HpH KaKAX SHAYEHHAX M U 1 NpAMas

(m-+-2n—3)x-+(2m—n-+1)y+6m-+9=0
napajnesbHa OCH abcuuce H OTCeXaeT Ha OcH OpAWHaT o7-
pesoK, paBhbii —3 {cauTas ot HauaRa Koopaunar)., Hanucars

ypaBHerxe 5Tofl npAMOM.
287. OnpesiennTtb, BpH KakHX SHAUEHHSX M U 7 DpaMas

Om—n+-5)x(m-+3n—2y+2m+Tn+19=0

napanjienbla OCH OPAMEAT 4 OTCEKaeT Ha OcH abcuuee orpe-
) 39



30K, pasubifi +5 (cuuras or Havana xoopamnar). Hamucars
ypasHeHHe 3ITOH npsaMofi.

288, lokasatb, 9T0 B C/ELYIOIMUX CAYYasX JBe AAHHBIS
npaMbie NEPECceKaloTcs, W HalTH TOIKY HX fepeceqeHusd:

1) x4-5y—35=0, 3x+2y--27=0;

2) 14x—9y—24=0, Tx—2y—17=0;

3) 12x44-15y—8~=0, 164+90u—T7=0;

4) 8x—33y—19=0, 12x+55y—19=0;

5) 3x+5=0, y—2=0. .

289, llokasatb, YT0 B CHERZYIOIHX cly4adx jpe AaHBbe
npAMbe apaliielbHe:

1) 3x4-5y—4=0, 6Gx+10y17=0;

2 2x—4y+3=0, x—2y=0;

3) 2x—1=0, x+3=0;

4) y+3=0, by—T7~=0.

290, Jloxasatsh, UT0 B CACAYIOHHX CAYIaAX ABe RAHHER
npAMbE COBNAAaioT:

1) 3x-}-6y—4=0, x4 10y—8=0;

2) x—yV 2=0, £V 3—2=0;

3) xV/ 3—1m=0, 35— 3=0.

291, Onpenenuts, MPK KAKHX SRAYeHRAX 4 ° b ABe npAMbe

ar—2y—1=0, bx—A4y-—b=0

1) Emeior oaHy ofuy® Touky; 2) mapannensus; 3) cos-
Hazalor.

202, Onpenennts, NP KAKHX SHaYeHUAX M H n KBe OpA-
MEle

mx-+8y-tn=0, 2x-+my—1=0

1) naga:'naenbuu; 2} cosnanaior; 3) meprEHAMKYAAPHBL,
293. peleidTh, TUpH KaKOM SHaUeHHR M2 ABe NPAMEE

(m—1)x+my—5=0,  mx-+Q@m—Dy+7=0

nepeceKaloTcs B TOYKe, JekKalliedi Ha ocd aGoumcc.
294, Onpeneauts, NpH KaKoM SHaUYeHHH M ABe nNpAMble
mx+@m+3)y+m+6=0,
@m+)x+(m—1)y+m—2=0
nepeceKaloreAd B TOUKe, Jexkaillefi Ha ocH opAuHAT,
295. YcTaHOBHTB, nepeceKaioTcR® /¥ B OAHOR TOUKe TPH
OpAMEIE B CAGAYIOUINX ClydYasx:
) 2%4-3y—1=0, 4x—dy+5=0, 3x—y+2=0;
0 _



2) 3x—y+3==0, Bx+3y—T7=0, x—2y—4=0;

3) 2x—y+1=0, x+2—17==0, x+2yp—3=0.

208. Lokasatk, uto ecau TpH npambte Aix+B,y-+Ci=0,
Ax4-Bsy+Ce=0, Agx--Boy+Cy=0 nepecexaiorca B OAHOH
T0YKe, TO
A, B, C,
Aﬂ Bﬁ CS
Al Bs Cﬂ

=00

297, Hoxazars, 370 echn

4, B, C,
AS BS CS
A, B, C,

1o TpH npambie Aux+By+Ci=0, Awxt-Buy+Cy=0, Ax+
+-Byy+C,=0 nepecexaotca B ofhofl ToYKe UM napadis
JIeABHRL,

208. Onpepenuth, NPH KAKOM 3HAYEHHHW Q@ TPH NpAMbe
2s—y+4-3=0, x+y+3=0, ax+y—13=0 Gyayr nepeceKarnca
B OfiHOH TOUKe.

209. Rauw apamsie: 1} 2x+3y—6=0; 2) 4x—3y+24==0;
3) 2x4-3y—9=0; 4) 3x+—5y—2=0; 5) 5x-+-2y—1=0, Cocra-
BHTb LA HHX YPaBHeHHH «B OTPE3KAX» W MHOCTPOHTH STH
npAMbBe Ha depree,

300. BeYMCANTL IAIOWLaAs TPEYrOALHHKA, OTCEKAaeMOTo
npamolt Ir—4y—12=0 or KoOpAHHATHOrO Yria.

- 301. CocraBute ypaBHeHHe npaMofl, KOTOpPast NPOXOAMT
yepes To4Ky M,(3; ~7) u orceraer Ha KOOPAMHATHHX OCAX
OMMHUHLIE OT HYJA OTPe3K# ORMHAKOBOH BeJHUYHHEI (CuHTas
KaKAplli OTPE30K HAmpaBJeHHLIM OT Hadala KOOPAMHAT).

- '302. CocraBuTh ypaBHeHHe NPAMOfi, KOTOpas NPOXOAUT
sepes 10Uy P(2; 3) M orceKaer Ha KOOPAHHATHBIX OCAX OT-
pe3KH paBHOR IJIMHE, cYMTa® Kawasli oTpesok oOT Hadada
KOOpAKHAT.

303. CocraButb ypaBHeHHe npaMoft, KoTopas NPOXOAUT
ugpes Touky C(l; 1) H orceKkaer or KoopauHaTHOro yraa Tpe-
YroJbHHK € AJ0LaAbIo, pasHOl 2

304. CocrasuTo YypaBHeHHe NpsMOR, KoTOpas NPOXOAHT
uepes 1ouky B(D; —5) W orcexaer 0T KOOpAHHATHOrO yraa
TPEYrONLHHUK ¢ m/loltasnto, pasmoft 50,

305. Cocrauth ypasHeRHe UpAMOH, KOTOpas MPOXOAHT
uepes TOURY P(8; 6) u orcekaer OT KOODAWHATHODO yria Tpe-
YrOABHHK ¢ [/0UWlafbio, paehofl 12,

=0,
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306, CocTaburh YpaBHeHMe npsMoll, KoTopas npoXOAHT
uepes TouKy P (12; 6} u oTcexaer oT KOOpPAKHATHOIO VI Tpe-
YPOJILHHK C TA0majabio, pasHofi 15).

307. UYepes rouxy M{4; 3) npopenera nmpaMas, OTCEKAio-
1129 0T KOOPZMHATHOTO YIJa TPeYroAbHHK, NROMALL KOTO-
poro paBsa 3. OnpelenuTh TOUKH NepeceueHAq ITOH npsaMof
¢ OCAAMH KOOPAWHAT.

308, Yepes rtoury M,(xy; 1), The xiy>>0, npopeAeHa
npsMas

X
a+e=1

OTCeKaloNas 0T KOOPAHHATHOTO YIVIa TPEYToJbHHK, TIOIaAb
Koroporo paesa S. OnpenesiaTb, HPH KaKOM COOTHOIUCHHM
MEXAY BeJHINHAME Xi, ¢ U S OTPe3kH a u b OYAYT UMeTh OfH- -
HaKoBHle 3HaKH.

§ 14. Hopmansuoe ypapHenne npamoil. Paccrosuue
OT TOUKH A0 npAMOH

TIycts sia naockocTn xOy naua npsivan, FIpoBefieM uepes Haya/o Koop-
IHHAT NePReNEHEYAAD K KamHOR npaMofl H Ha3oBEM ero HOpMaLo. Olos.
HauHM vepes P TOURY mepecemenis HOPDMaiE ¢ faHHOR NpAMOR H yCTAHOBHM
RORORUTEAbHOE HANPEBNCHHE HODMAMH
ot Toukn O x Touke P.

Ecan o — nonszputtfi_yroa Bopma-
B, p — BARHEA oTpeska OP (puc. 10), To
ypaBaehEe JaHBoff NnpsMof MOXeT OHTb
SaFHCAHO B BHAR .

X cos aty sin a—p=0;

YPaRE¢HHE STOTO BHNA HadHBACTCA HOP-
ManLHBIM.
Pre. 10 Ilycrb Zana Raxag-nulyaL npsman
B TNpONIBOALHAS TOuKa M*; obosnaunM
gepes d paccronHe oT ToRKR M* J0 Aan-
Hoft npsMoit. OtEnouennem & Toyri M* oT npamofi BasHBaercs wHeao -4,
eCAR RAHEAA TOMKA ¥ A3YAR0 KODPAMHAT NEKAT N0 PasHele CTOPOHN OT AaH-
poll npaMoll, ¥ —d, eCAH AaNHAR TOYKE M HEYAN0 KOOPAHHAT PACMONOMEH!
1o GAHY CTOpPoHY OT BansoRt npamol. {{ag Touek, Jexamux Ha camofl npa-
woft, §=0.) Ecan jganwm KoopamuaTth x*, y* Touku M® H HopMajeHOS
ypaexenste npsmof x cos oty sin a—p=0, To orkAoneHne § Touks M* or
sTolf npaMofi MoxeT GuTL BbluHCACHO 1O depMyae

§=x* cos a-}-y* sin a—p.

Taxnm obpasoM, 9To6h naliTe OTKAOHeHWe KakoR-HROYIL Touku M* or
Aankofi npAMOf, HYMHO B JIEBYIO YacTs HOPMATEHOTO YDaBHEBHA sTol "ﬁ’;ﬁ
Mofi BMECTO TEKYWHX KOOPAMHAT HNOICTABATL KOODAREATH TOUKE M*,
JYueBHOe SHCIO OYAeT PABHO HCKOMOMY OTKJIOHEHHIO.
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Urobw malite paccronuue d 0T TOUKM Jo ApaMof, BOCTATOMHO Bhluke.
ANTE OTKAOHEHHE K B3ATH €70 MOfYAb: d==]8}.

Ecax zauo ofmee ypapHenue upamofi Ax-+By-+-C=0, 10, avobul npu-
BeCTH eI'C K BOPMAYbHEOMY BEAY, HYKHC BCR WACHH ITOTO YPABHEHHA YMHO-
XEHTH HA HOPMHPYIGIIER MHOXHTeNL N, onpereaneMudi dopMyach

1

h=t T

3HaKk HOPMHPYIOIIETO MHOMHTEAA BHOAPAETCH NPOTHBONONCIKHHM SHAKY
CBOSOAHOTC U/eHa HOPMHPYEMOTO YPABREHHS.

309. Onpefenutrs, KakHe H3 CReAYICULIMX ypaBHeHKH
npaAMbIX SABJAAIOTCA HOPMaJbHRIMH:

3 2 - 3

5 12 B 12
3 pgX—pyt2=0 4) —gr+39—2=0;
b) —x+2=0; 6) x—2=0;
T y+2=0 8) —y—2=0,

310, llpusecty ofutee ypaBHeRHe NpPsAMOK K HOPMalb-
HOMY BHAY B KaXJOM H3 CAELYIOHHX CJIydaes:

1) 4e—3y—10=0; 2 gr—y+10=0;

3) 12x—5y+13=0; 4 x42=0;

5) 2x——y——l/5=0.

311, Hann ypasueHds NpaMBIX!

1) x—2=0; 2) x+2=0; 3) y—3=0;

4 y+3=0; 5) 2V 3+y—6=0; 6) x—y+2=0;

7) x+yV3+2=0;

8) xcosp—ysinp—q¢=0, ¢>0, B— ocTphit yrox;

9) xcosPtysinp+g=0, ¢g>0, P—ocrpuft yrox.

Onpegenuts RONAPHLHT YFOA HOPMAJH & H OTPE30K p IAA
KaXao#k U3 JAHHLIX MPAMBIX; MO NOIYUYEHHBIM 3HAYCHHUAM Napa-
-METPOB @ H p MOCTPOHTH STH NMPAMEE Ha YepTee (B NOCASAHUX
ABYX ;.uytianx NOCTPOeHHe NPSAMOAl BHNOJNHUTE, cuHTas f=30"
H g=2),

312, Bouucauth BeJHYMHY OTKAOHeHHA § ¥ paccTosiHHe d
OT TOUKH AO NPAMOY B KaXKAOM H3 CleAyiomux ciaydaes: 1) 4 (2;
—1), 4x+3y-+10=0; 2) B (0; ~3), bx—12y—23=0; 3) P(—2;
3), 3r—4y—2=0; 4) Q(1; —2), x—2y—5=0.

313. ¥cradosuTh, Jexkar Ju Touka M (I; —3) u Havamo
KOOPAHHAT 110 ORAY HJH IO Pa3Kble CTOPOHBI KaXAOA H3 cie-
BywowHx apameix: 1) 2x—y+5=0; 2) »—3y—-b=0; 3) 3x-+
+2y—1=0; 4) x—3y+2=0; 5) 10x+24y1+15=0.

43



314, Touka A(2; —5) smagerce sepwuHoft KBaapara,
OAHA H3 CTOPOH KOTOPOrO -JIEXXHMT Ha npAMOR x—2y—7==0.
Brraucauts nnomazp 3Tore KBaapata.

315, Jlaus ypasHeHHS [BYX CTOPOH NPAMOYTOALHHKA
3x—2y—b=0, 2x—§-3y+7 =0 u ogHa u3 ero BepumH 4 {(—2; 1}.
BuiuncauTh NUIOIAaZL 3TOTO MPAMOYroOJbHUKA.

316. Iloxasare, uro npaMas 2x--y+3=0 nepecekaer or-
pe3oK, orpaHudeHHB Toukamm A{—5; 1) u B(3; 7).

317, Joxrasate, yro npamaa 2x—3y-+-6=0 He nepecexaer
OTpe3Ka, orpaHuyeHHoro ToukamMn M(—2; —3) u M,(i; —2).

318. Ilocnenosate/ibAble  BepPHINHEL  YeTEIPEXYrONbEHKA
cyts Toukn A(—3; 5), B(—1; —4), C(7; —1) u D(2; 9).

CTRHOBHTb, MABAAETCA JIH 70T UeTLIPEXYFOJIbHHK  Bbi-
MyRIBIM,

319. TlocsegoBaTeNbHEIE BEPIHMHE! YeTHPeXyTONbHHKA CYTh
roukn A (—1; 6), B(1; —3), C{4; 10) u D (9; 0). ¥craHoBUTE,
ABJAETCA JH STOT HEeTHIPEXYTOMBHEK  BHITYRIBIM.

320. [danw BepwuHH Tpeyroabr uka A (—10; —-13), B(—2;
3) u C(2; 1), Boruncants ZIHHY DepneHARKYAADA, ONyILeHHOTO
B3 RepilMHBl B Ha MefuaHy, ODpoBeleHHYI0 M3 Bepuruabt C,

321. Cropoust AB, BC u CA tpeyronvnuxa ABC cootBer-
CTBEHHO A2HW ypaBHeHHAMH x—+21y—22=0, Bx—I12y+7=0,
4x—33y-+146=0. BniuncauTb paccTOfHHE OT IHEHTpA Macc
STOTC TPEYTOAbHHKA A0 cToponnt BC,

322. BoucauTh paccTosiHde d MeXAY HapadAflebHHMA
IpAMEIME B KaXKAOM H3 CAGAYIOHIHX CJy9aeB:

1) 3x—4y—10=0, 6x—8y+5=0;

2) Bx—12y+26=0, Bbx—I12y—13=0;

3) 4x—3y-+156=0, 8x—b6y+25==0;

4) 24x—10y+39=0, 12x—5y—26=0.

323, IiBe cTOpORSI KBajpara JAexkat Ha mpAMbX Sx—12y—
6570, 5x—12y+26=0. Boluucauth ero nJiolmagb.

324, Ilokasarb, uro npAMas bx—2y—I1=0 napaaneibha
apsMbiM  Sx—2y-+7=0, bx—2y—9=0 u neamr paccrosiine
MEXAY HHMM IOHOAaM.

325, Iaun napaanenpHue npambie 10x+15y—3=0, 2%+
4-3y-+5=0, 2x-4-3y—9=0. Vcranosuth, 4r0 nepsas H3 HUX
JIeHHT MeXAY ABYMsI ADYTHMHU, H BLIUHCAMTHL OTHOLIEHME, B KO-
_ TOPOM COHa XEJHT DPacCTOAHRE MEMIy HHMH.

326. Iloxasars, 4ro uepes Touky P(2; 7) MOKHO RNpOBECTH
JABE mpsMble TaK, 4To6bl X paccrofiniug of TOURK Q(1; 2) Gulan
papant 5, CocTaBuTh YpaBHEHHS 3THX NpPAMBIX.

327. Jlokasatb, 9To uepe3 Touky P(2; 5) MOKHO mpoBeCTH
ZBe npsMble Tak, Tro6ot BX paccrosuus or rtoukd Q(5; I)
Oeitn pashel 3. CocTaBHTH YpaBHEHHS PTHX JIPAMBIX,
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328. llokasats, 4ro 4epes touky C(7; —2) MoxHO npo-
BeCTH TOJABKO ONHY NpAMYIo Tak, wrolb paccrosiiue ee OT
Toukd A{4; —6) Ouno pano 5. CocraBurh ee ypaBHeHue.

329, Iloxasats, wro uepe3 TOUKYy B{4; -—5) HeBO3MOXKHO
NPOBECTH MPAMYIO TaK, 4To0bt paccTosinue ee oT ToukH C(—2;
3) 6o pasro 12,

330. BripectH ypaBHEHHE TeOMETPHUESCKOTO MECTA TOYeK,
OTKJOHeHHe KoTophix or mpsofi 8x—15y—26=0 pasuo —2.

331. Cocrasuth ypaBHeHHe NPAMAHIX, NapaJVielbHEIX HPsH-
Mo#t 3x—4y—10=0 u oTcTORIAX OT Hee Ha paccrosiHue d=3.

332, Jlaunt xpe cMmexHHe BepmuHb. KBagpata A (2; 0)
H B(—1; 4). CocTaBuTh ypaBHeHHA erc CTODOH.

833. Touka A(5; —1) sBAsierca BepwnHof KBaApara,
OfHA M3 CTOPOH KOTOPOrO JeXHT Ha npaMmolt 4x—3y—7=0.
CocTaBdTh YPaBHEHHS NPSMLIX, H& KOTOPHIX JEKAT OCTAJAbHAE
CTOPOHH 3TOTO KBaApaTa.

334. Jlauu ypapHeHHS ABYX CTOpPOH KBagpata 4x—3y-+
+3=0, 4x—3y—17=0 u oaua u3 ero Bepwus A(2; —3).
" CocraBury ypaBHeHHS ABYX APYTHX CTOPOH STOTO KBafgpara.

335. Ilauw ypasHeHHs JABYX CTOpPOH KBajpara Sx+12y—
—10=0, 5x412y-+29=0. CocraBute ypashesust BBYX ApYy-
THX €10 CTOPOH NpK ycAoBRH, 970 Touka M,{(—3; b) JexHT Ha
CTOpPOHE 5TOro KBagpara.

336, Orknonenna Touku M or npamex 5x—I 13=
=0 u Jx—qy—19=0 paBHut cooTBeTCTBeHHO —3 H —5, Onpe-
JeNIITh KOOPHAHHATH TOukH M.

337. Cocragute ypasneHse npasofi, npoxoasieli uepes
Touxy P(—2; 3) Ha oAHHAKOBLIX paccToAHUAX OT Touex A (5;
—1} u B(3; 7).

338. CocrapuTh ypaBHEHHE MeOMETPHUCCKONO MECTA TOYeK,
PABHOVASAEHHNIX OT ABYX MapPaMefibHHX MPAMEIX: :

1) 3x—y+7=0, 3x—py~—3=0;

2} x—2y+3=0, x—2y4-T==0;

3) bx—2y—6=0, 10x—4y1+3=90.

339. CocrapuTh YpaBHEHHA OHCCEKTpHC YIAOB, 00paso-
B&HHBIX JABYMA NepeceKaloilHMHCA NP AMBIMH:

1) x—3y+5=0, 3x—y—2=0;

2) x—2y—3=0, 2x+4y+7=0;

3) 3x+4y—1=0, bx+12y—2=0.

340. CocraButh YpaBREHMA NPAMBIX, KOTOpHE NPOXORKT
gepes ToukyY P{2; —I) B BMmecre ¢ npaMbMu 2x—y+5=0,
3x4-6y—1=0 obpasyior paBHOGeEpeHHLIe TPeyroNbHHKH.

341. Onpepennrs, nexar au touka M{1; —2) u Havano
KOOP/HHAT B OJHOM, B CMEXHHIX H/M BePTHKAALHHX yrjax,
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06pasoBaHHbIX NpH NEpeceyenrd ABYX NPAMEIX:
' D 2x—y—5=0, 3x+y410=0;

2) 4x+3y—10=0, 12x—5y—5b=0;

3) »—2y—1=0, 3x—y—2=0,

342. Onpeaenntb, Aexar au Toukd M(2; 3) # N{5; —1)
P ORHOM, B CMEXKHBIX HJH BepPTHKAJBHHX Yriax, 06pa3oBaHHBIX,
npH NepecedeHHH ABYX NPAMBIX:

1} ¥—3y—5=0, 2x+9y—2-=0;

2} 2x+7y—5=0, x+3y+7=0;

3) 12x+y—1=0, 13x4-2y—5=0.

343. Onpenennth, ASKAT JAH Havaa0 KOOPIHHAT BHYTPH
HAY BHE TPEYTroJLHHKA, CTOPOHBI KOTOPOTO AaHE! YpaBHEHHSIMH
Tx—by—11=0, 8x+3y+31=0, x+8y—19=0,

344, Onpepenntb, JeXHT AR Touka M(—3; 2) BHYTpH
HIH BHE TPEyroJbHHKA, CTOPOHH KOTOpPOTO JaHH YpaBHe-
HHAMA X+y—4=0, 3x—Ty+8=0, 4x—y—31=0.

345. Onpeaenutb, KakoR M3 YIJIOB, OCTpbIi WAH TYROHM,
o6pasoBaHHuX ABYMA npaMbbu 3x—2y+5=0 u 2x+y—3=0,
COREPXKHT HAYaN0 KOOpPRHHAT.

346. Onpeneauts, Kakofi ¥3 yraoe, ocTpHii HAM Tynol,
o6pa3oBaHEEX ABYMS APSMEIME 3x—by—4=0 n x42y--3=0,
cozepxkuT Touky M(2; —5).

347, CocraBurt YypaBHeHHMe OHCCEKTPHCH YIyia MEXKAY
npaMuME 3x—y—4=0 u 2x-+6y-+3=0, B KoTOpOM JENKHT
Bavalio KOCpAWHAT.

348. CocraBuTh ypaBHeRHe GHCCEKTPHCH Yrjla MeXNLy Nps-
MpMH  x—T7y+5=0, Bx+5y—3=0, cmemHoro ¢ yrioM, co-
RepKalli¥ HavaNo KOOpAWEAT.

349. CocraBuTh YypaBHeHHe OHCCEKTpHCH YIAa Mexay
npsMuMH Xx+24—11=0 n 3x—6y—5=0, B KoTOpPOM JIEXKHT
rouka M{l; —3).

350. Cocraputh ypapHeHHe GHCCEKTPHCH yNIa MeXiy npsi-
MEMH 2x—3y—5=0, 6x—4y+7=0, cMmexHOrO ¢ YrioM, co-
Repxamum rtouky C(2; —1).

351. CocrapnTh YypaBHeHHe OHMCCEKTPHCH OCTpOro yria,
o6pasoBauHOro ABYMA npAmMEIMH 3x-+4y—5=0, bx—12y+3=0.

3562, CocraBnth Yypabhenne OHCCEXTPHCH TYMOro Yraa,
06pasoBaHHOro AByMS NpAMbIMH x~—3y-+5=0, 3x—y+15=0.

§ 15. ¥Ypapuenie nyuKa DPAMBIX

CoBoKynROCT: npAMHX, NPOXORAUIHX Yepe3 HEKOTOPYI® TOYRY S,
Ba3HIBSCTCH MyYKOM NPSMIIX ¢ HEHTpOM S,

Ecan Ayx+Byy+Cy=0 n 4,2+ Boy-}-Co=0 — ypaerenng JAByx nps-
MEIX, MEpeceKalOMHXCA B TOUKe S, TO YPaBHeHHe

@ (At Buyt-Co)H-B (vt By +Ca)=0, (1)
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rae &, f§ — KaKue yropHo WHCNA, He paBHbE ORHOBPEMEHHO HYMNND, OMPeAs.
niser NPAMYIO, TAKKe npoxonauﬁwo uepes TouKy S.

Boniee Toro, B ypaereHud (1) uncia o, f Beerma BOSMOXHO mozofpaTe
T4K, 2TOGH OHO Onpemeanso Molyio (3apaHee HASRAYSHAYIO) NPAMYIO, BpO-
XONAIYIO Teped TONKY 8, BHaue TOBOPS, M0OYI0 APAMYIO ITY9KA O HeHTPOM
5. llosromy ypaphenwe suma (1) HaanisaeTen ypabHeHHeM MyuRa (¢ med-

TPOM_S).
Ecxn a0, 1o, pens ofie wacry ypasuenns (1) Ha & 1 nonaras Blo==i,
TOJTYYHM
Ayxt-Buy+Cit-A(Agxt Bay+ Cyym=0. @
Srum .sy'pannenneu MOMHO ONpefequTe Modyo NPAMYID ByZKa ©
nequo; » KpoMme Tol, KoTopafd COOTBETCTBYeT @=0, T,e. KpOM@
T )

Agx-b Bay+Cy=0.

353, Hafitn meHTp nyuyka nNpAMEX, KAHHONC ypaBHEHHeM
a (2x4-3y—1)}+f (x—2y4—4)=0.

354, Haiitn ypabHeune npamof, ngnaamlex:ameﬁ Oy4YKy
npambix @ (x+4-2y5—"5)4-B (3x—2y+4-1)=0 u

1) mpoxozsieit yepes Toury A{3; —1);

2) npoxoxsilteli Yepe3 Havasio KOOPAMHAT;

3) napanneannofi ocH Ox;

4) napaanemvioh ocH Oy;

5) napannenuHof mpamof 4x+3y-+5=0;

6) neprerauxynspHOf K npaMoR 2x+3y+7=0,

366, CocraBu1s ypaBHeHHe npaMof, mpoxomamel duepes
TONKY [epecedeHHA npaMux 3x—2y-5=0, 4x+3y—]=0
H OTCeKawiuefl. Ka OCH ODAMHAT OTpesok b=-—3. Peumtsy 3a-
Aayy, He oNpeAciaAs KOOPXHHAT TOYKH NePeceveHHA MAHHLIX
ApAMBIX,

356. CocraBnth ypaRHeHnue npamofi, KoTopas NpoOXCAMT
gepe3 TOYKY NepeceveHns mpaMbx 2x4-y—2=0, x—5y—23=0
H AeJUT MONONAM OTPe3cK, orpannyenHbifl Toukamua My(b; —6)
B Mq(—1; —4). PerinTs sazauy, He BHUUCHSS KOOPAHHAT TOY-
KY [epecedeHHs ZAHHBLIX MPAMBIX,

357. Haro ypamsense nyvka npsMux o(3xr—4y—3)+
=48 (2x}-3y—1)=0, Hanucare ypasHenue mpsamol 51oro nyd-
Ka, npoXoasliieft yepes IEHTP MAaCC ORHOPOAHOH TpEyrOJMbHON
nnétignnmi ,) BePIHKEL KOTOPOK cyTh ToURY A (~—1; 2), B (4; —4)
r C{6; —1),

358. Jlaro ypaBHeHue myuKa OPAMBEIX o (3x=—2¢—1)-
~+-f (4x—5y+8)=0. Halitn npamyio s1oro nyvKa, DPOXOLS-
HIyi0 Wepe3 cepemuHy orpeska npamolt x-4-2y-+4=0, saxmo-
YeHHOTO MeXAy npaMeiMu 2x-+3y+4-5=0, x-+Ty—I=0,

3569, danel ypaBHeHHs CTOPOH TPEyrodbhuKa x+2y—1=0,
bx+4y—17=0, x—4y+11==8. e onpefeaasd KOOPRUHAT
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€70 DEpHIKH, COCTABHTE YPABHEMMS BHICOT STOTO TPeyrodbe
HEKA.

360. Cocraspte ypaBHeHne NpsiMofi, DpoXoasiled depes
TOUKY NiepeceveHus npaMbiX 2+ Ty—8=0, 3x-+2y-+5==0 nox
yraoM 467 X ppavolt 2x-+3y—7=+0, Pemurp sanany, He BNYHC-
A5t KOOPIHHAT TOYKH NepeceveHRs HAHHEX APAMBIX.

361. B 1peyrosvnike ABC mannl ypaBreRus BRCOTH AN
x+5y—38=0, sricotnt BN: x+y—1=0 u cropourt AB: x-
“+3y—1==0, He onpenenss KoOPAAHAT BEPLIRE # TOUKH liepe-
CEUEHHA BHICOT TPEYrOJMbHHKA, COCTABHTL YpaBHeHHE ABYX
ZDYTHX CTOPOH H TpeThell BBICOTHL

362. CocTaBHTb ypaBHEHHA CTOpoH Tpeyronbauxa ABC,
sHaf ORHy ero Bepuiany A(2; —1), a TakXe ypaBHeHUS BH-
cott Tx—10y~+1=0 u Guccekrpuctt 3x—2y+5=0, npopeaen-
HHX 3 OfHOH segumnbt. Peutnts 3asiauy, He BHIUUCAAA KOOp-
JHHAT BeplHHH u C.

363, Liano ypapsenve nyaxa npameix o {2x-4-y+4-8}4-p (x4~
+y+3)=0. Hafitu npsmbie sT0ro nyvxa, OTPesKd KOTOPHIX,
SAKJIOYCEHEIE MeXAYy NpAMBIMH X—fmB==l), Koy Z==(),
paprnt V'S, '

364. llamo ypabHeHHe nOY4YKa mpsmux o (3xy—1i)4
+§ (24—y--9)=0. Dokasarp, uro npamaa x+3y+13=0 opu-
HAZJCKHT STOMY MyuKy.

365. Hano ypashenne nNyd4Ra npAMHX a(Sx-+3y-+6)-+
4B (3x~—4y-~37y=0, Hoxasatb, yro npamag 7Tx+2y—I15=0
He TNPHHAANEHKHT STOMY DYYKY.

366. Jano ypashenpe nyuka npamux o(3x-+24—9)-+
+p (2x+5y~+5)=0. Halith, npn KakoM snavenun C npamas
4x—3y-+C=0 Gyser nphHHaZNeXaTe STOMY OYUKY.

367. llano ypaswenne uyuxa apamux a(bx+-3y—7)4
-8 (3x-4- 10y+-4) =0. HafiTy, npu xaKux sHaueHUsX a npsiMast
ax+5y+9=0 ue Gyner npunaanexaTh STOMY MYuKy.

368. Uenrp nyuxka opameix o (2x~~3y+20}+4f (3x+5y—
—27)=0 asaserca BepwnHOfi KBaAPATA, AMAIOHAAL KOTOPOTO
aexut Ha npsvoft x+7y—16=0. Cocrauts ypaBHeHHs CTO-
POH M BTOpOfi IMAaroHaJi ITOrO KBaipara. .

369, Ilano ypaBuense nyuka npamux @ (2v4-5y+4)+
+B (3x—2y+26)=0, Hafitn npsmMyio 31070 NyuKa, OTCEKAio-
WY Ha KOOPAMHATHHIX OCAX OTIHYHEIC OT HYJA OTPE3KH pas-
HOM BeSIMUHHH (CUMTa® OT Hayaja KOODAMHAT).

370, Lano ypapHenKe myska npaMux o {2x+y+1)+p (x—
—3y—10)=0. HafitTu npaMpie 5T0r0 Nyuxa, OTCeKalOMMe Ha
KOOPAHHATHRIX 0CHX OTPESKR paBHOM RAMBEI (CYHTAS OT Haua-
Aa KOOpAHHAT).
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371. Haso ypaBreHke Mydka npametx «(21x+8y—18)-+
4B (i 1x+3y+12)=0. HaiiTa npamsie 3TOr0 MyYKka, OTCEKAlo-
mHe OT KOOPAMHATHEIX YIVIOB TpeyrOJNbHHKH ¢ HJOMAAbIO,
paBEo#l 9,

372, Ilano ypasHeHne nyuka npaMulx & (2x-+y-+4)+p (x—
—2y—3)==0. Hokasatb, 410 cpeid NPAMBEIX 3TOTO MyYKa Cy-
LIECTBYET TOMNBKO ORKA MpfMas, OTCTORIRAA OT TOUKH P(2; ~3)
Ha paccToflue d=)/10. Hanucats yparpeine 9To} mpamofi.

373. Hano ypaBHeHHe NyuYKa NpAMbIX @ (2x—y—6)-+p (x—
—y—A4)=0. IloxasaTh, 970 cpend MPAMBHIX STOrO Nydxa Her
apsaMolt, otcTosell or Todku P(3; —1) va paccrosane d—3.

374. Cocraputh ypaBHeHME upsMofi, npoXxopsiuefl uepes
TOYKY MepecedcHHs NPAMHX 3x-+y—5b=0, x—2y-+10==0 v or-
crositedl or toukn C{—1; —2} Ha paccronHne d=>5. Peumrn
Bagavy, He BHIYHCARAS KOODAHHAT TOUKH fepeceueHHd AGHHBIX
npaMBIX,

875, Mano ypaBHewne nyuka apamuix o{bx42y+4)+
B (x+9y—25)=0. Hanncarb ypaBHeRHs NPAMBIX S5TOr0 myu-
Ka, KOTOpble BMeCTe ¢ npAMuME 2x—3y-+5=0, 12x+8y—7=0
obpasayior pasHoGeapeHHEE TPeyroJlbHHUKH,

376. CocraButh ypapHeHHe npAMOH, KOTOpas NPOXORHT
9epes TOYKY nepeceyenns mpamulx Ilx4-3y—7=0, 12x+y—
~}0=0 Ha ORMHAKOBHX paccrosHUAX OT TodeKk A (3; —2) u
B(~1; 6). Peiurts 3azauy, He BLIYHCAAS KOOPAHHAT TOYKH
NepecedseHna BAHHHX MPAMBIX.

877, Jannt ypapHeHHA ABYX NY9KOB NPSiMbIX

0y (5x+8y—2)+B1 (3x—y—4) =0,
0g(x—y-+1)+po(20—y—2)=0,

He onpemensa #xX NeATPOR, COCTABHThL YpaBReHHe npaMof,
DprHapNexKamed oGoHM NYYKaM.

378. Croponut AB, BC, CD n DA vermpexyronbHuka
ABCD sapanhl CGOTBETCTBEHHO ypaBHenusamu bx+y-+13=0,
20—Ty—17=0, 8x+2y—13=0, 3x—4y-+17=0. He onpege-
Al KOOPRMEAT BEPUIHE 9TOTO YeThIPEXYTOJLHHKA, COCTABHTH
ypaBuenus ero auaronaned AC n BD.

879. llenrp nyuka npamux a(2x-+3y-+5)+p (3x—y+2)=
=0 apasercd ofHoR WS BeplmMH TPeYTroAbHHKA, IBe BHCOTH
KOTOpOre KaHWl ypapHewwamu x—dy-+1=0, 2x+y+1=0,
CocraButh ypaBHeHHS CTOPOH 3TOrO TPEyroAbHUKA,

§ 16. loaspnoe ypasuenne npamoi
Flpsmas, npoBefeHNas uepes NOANC NEPREHARKYASPHO K namHOl npa.

Mofi, HaskBaeTca ee HopMadslo, OSconatkm Gyksodi P TO9Ky, B KoTopo#t
BOPMBib MepeceRAeT NPAMYID; YCTANOBHM HA HOpNaIR NONOMATENbHOE
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nanpapjenye ot touxm K Touke P. ¥rod, Ha KOTODHI BYXHO MOBEPHYTH

NOVIRPHYIO OCh A0 HAZIOKEHHA €€ HA OTPESOK OP, GyAeM HasHBaTh NOAAPHLM
YIAOM HOPMATH.

380. BuiBecT nosspHoe ypaBHeHHe NMpsMof, 3Kas ee pace
CTOSIHHE OT MOJIOCA p W NOJAPHHA YFoA HOpMaMd .

Pemenne 1t cnoco6. lHa zanrolt npasoft s (puc. 11) poss-
MeM NpOHSBOJILHYIO TOYEY M ¢ NOJAPHEINH KoopAuHATamn ¢ W 8. Touxy
nepeceyeHEA NPAMOH § ¢ ee HOPpMaARD ofo-
saagaM Oyxsoft P. Hs npsmoyroisnoro
TpeyronsuzEs OPM maxomnw:

— a
e O

My nosy9mam ypaBHeHHE C EBYMSA
nepeMeEHyME p K 0, KoTopoMmy yAoBJEr-
BOpPAIOT KOOPAWMHATH BCAKOR ToukE M,
Jdexamedi Ha mpaMod §, B He YAOBJETEO-
pAOT KOOPRHHATH HREZKOf TOUKH, He

Pre. {1 Aewamesi Ha oroli mpamoit, Cregosa-
Tensko, ypasHenue (1) asaszerca ypae-
Hennem npaMoli s. Takmm o6pasoM, sanaua pemena. :

2-fi cnoco®, ByleM paccMaTpuBath ZeKapTOBRY NPAMOYTOALHYID
CHCTeMY KOOpAMHAT, NMONOXHTEILHAA ROAYOCh abeliee KoTopoli coBnajser
¢ noaapHol oculo 3afaHHOR noaapHoR cucteMu. B srofi aexapToBok cHCTeMe
HMeeM HOpManbLHOe YpaBHEHMe npaMofl s:

x cos' ety sin g—p=0, (2)

Bocnoabsyemcs  opMyAaME  npeolpasoBaNHs  NOARPHHIN  KOOPAHHAT
B AeKAPTOBH:

x=p c0s 9, y=p sin O, {3)

FlopcraBuM B ypabHenne (2) BMeCTO X H i Bupaeuud (3), noayuns

P (cos O cos at-sin 9 sin @)=p
"R

N
b= os 0= °

381. BuBecTH moasipHOe ypaBHeHHe NpsAMoM, ecsH HaHBl:
1) yroa B Hax/0Ha OpAMOH K MOMAPHON ocH H ANKHA nep-
NEeHAHKYAApa p, ONYINEHHOTO H3 MoJloca Ha 8ty mpda-
Myl0; HamucaTh ypaBHeHHe 310l npsmo#i B caydae P=n/6,
=dJ;
2) orpesok a, KOTOpHl OTCeKaeT NpsiMad Ha MAONAPHOM
OCH, CUHTas OT MOMKCA, H NOAAPHBIA yro « HopMand 9roft
npAMofi; HamHcaTh ypaBHeHWe 3TO# RpAMoOft B clyuae a=2,

a=—2n/3;

3) yroa P HarJoHa ApaAMOA K MOAAPHON OCH W OTPE30K 4,
KOTOpHii OTCeKaer npAMas Ha NONAPHOB ocH, CYHTa® OF

50



HOJIOCA; HANHCATH YpaBHEHHe 3Toft npsaMol B cayvwae f=n/6,
a="5,

382. Buisecty nonspHoe ypabHenue npswMoli, npoxoasaiued
uepes To9ky M,(ps; 0,) n HaxAoHeHnof K ODOMAPHOHA OCH Tog
yraoMm B.

383. Boisectn nossipHoe ypaBHeHRe npsmoll, npoXopames
uepes Touky Mi(py; 6,), moaspum# yroa mopmasn Kotopoii
paBed a.

384. Cocrasute ypaBHeHHe npaMOii, Npoxozswel depes
TOYKH Ml(pl; 31) H Mg(pg; 9;).



T'JIABA 4
FEOMETPHUYECKHE CBOACTBA JIHHHHA
BTOPOrO MOPAAKA

§ 17. OxpykHOCTHL
¥pasnetne
(x—*+(—BP=R* - 1))
onpegelser okpy®HocTs paguyca R ¢ neutpom C{o; B).
Eciu nesTp OXpY:XHOCTH COBNARGET C HAYa/IOM KOOPABHAT, T. &. erAH
=0, §==0, To ypaprenie (1) npuraMaeT BAL
22pyf=R?, @
385. CocraBuTh YypapHeHue OKpPYXHOCTR B KaXIOM H3
CACAYIONHEX CAy4aes:
1) neHTP OKpPYXHOCTH C(OBfajfaeT ¢ HAYAAOM KOOPAMHAT
H ee pamuyc R=3; ,
2) ueHTp OKPYHOCTH coBnajaer ¢ Toukolt C(2; —3) u ee
pasuyc R=T7,
3) OKPYMHOCTh NMPOXOAHT 4epe3 HAYaA0 KOOPAMHAT W ee
uentp coBmagaer ¢ rouxoft C(6; —8);
4{ OKPYKHOCTh NPOXOMAT wepes ToNKY A(2; 6) mr ee merrp
coBnagaer ¢ toukolt C{--1; 2);
5) Toukn A(3; 2) u B(—1; 6) apnmorca KOHUAME ORHOI'O
H3 JIHaMEeTPOB OKpPYXKHOCTH;
6) 1eHTp OKpYXHOCTH COBfafaer ¢ HAYaZiOM KOOPAHHAT
n npaMaa 3x—4y-+-20=0 npaderca KacaTelbHOR K OKpyXK-
HOCTH;
7 !J.eﬂ'rg oxgymaocm coemagaet ¢ rouxodt C(I; ~—1) & npa-
mat Sx—12y-+9=0 sasanercs KacaTelbHOR K OKPYIHOCTH;
8) oxpyxHOCTS npoXoAnT uepes Touku A (3; 1) u B(~—1; 3),
a ee UEHTpP JeXHAT HA npAMol 3x—y—2=0;
9) oKkpykfoctb nNpoXoiuT uepes Tpu Toukw A(l; I),
B{l;—1) © C(2; 0);
10) okpyxHOCTD n§oxomrr yepes Tpu ToukE: Mi(—I1; 5),
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386, Touxa C(3; —1) Anngerca ueHTPOM OKPYIKHOCTH, O1-
cexaioiieli Ha mpavolt 2x-—by+18=0 xopny, AnuHa Koropoi
paBaa 8. CocTaBHTb ypaBHeHMe 3TOM OKPYIKHOCTH. _

387. Hanucarb ypaeHenssi okpymHocred paguyca R=}'5,
Kacalolimxcs mpamMofi x—2y-—1=0 B Touke M,(3; 1).

388. CocraBuTh ypapHeHHe CKPYKHOCTH, Kacatomedics: npa-
MBX 2x+4y—5=0, 2x+y+i5=0, npnuem omHoit M3 HUX -—
B Touke A(2; 1).

389. Cocraputs YpaBHeHHMR OKpYXHOCTel, KOTOphHe mpo-
xonar vepes touky A{{; 0) u Kacaiores apambix 2x-+y+2=0,
2x+y—18=0.

390. CoctaBHTbh YpaBHEHHE OKPYXHOCTH, KOTOpaf, HMes
IeHTp Ha opaMoll 2x-+y=10, Kacaerca npaMeix 4x—3y--10==0,
dx—3y—30=0. :

391. CocraBuTh ypaBHeHHs OKpPYMHOCTefl, Kacaiomuxcs
npaMHX Tx—y—5=0, x+y1-13=0, npuuem opHoli U3 HUX —
B Touke M,(l; 2).

392. CocTaBuTh ypaBHeHHNl OKpyXHocTefi, NPOXOAAMUX
4epes HaYaso KOOPARHAT H KacalomuXcs npaAMHX x+2y—9=0,
2x-=y+4-2==0.

393. CocraBHTh ypaBHeHHs! OKPYMXHOCTeH, KOTOpHie, HMeS
HEHTPH Ha npAMof 4x—by——3==0, Kacaiorca npaAMHIX 2vr—3y—
—10==0, 3x—2y-+5=0.

394, HanucaTe ypaBHeHHA OKPYXHOCTedl, NPOXOAAUHX
uepes TouKy A (—1; b) ¥ Kacaromuxcs npamuix 3x-4-4y—35=0,
4x-3y+14=0.

395. Hanucate ypasieBMss OKpyKHOCTeRl, Kacaiommxcs
npaMex 4x—3y—10=0, 3x—4y--5=0 B 3x—4y-—15==0,

396. Hanncare ypaBHeHHS OKpYKBOCTeH, Kacaiomuxcs
npaMux 3x+4y-—35=0, 3x—4y—35=0 B x—1=0,

387, Kagne 3 HuMenpuUBOAUMHIX YPABHEHHH ONPEASASIOT
okpyxnocrn? Hafita mentp C u pamuyc R Kaxaoll 3 HuX!

1} (y—5)*+{y+2)*=25; 2) (x+2)+yr==64;
3} {(x—b)*+(y+2)2=0; 4} x4 (y—5)?=5;
5) x84y —2x+4y—20=0;

6) x*+y*—2x+4y+14=0; '

7) oty Hdx—2y-+5=0; 8) x-tyt+x=0;
9) 2 +y*+Ox—4y-+14=0; 10} x-Fy2+y=0.

388, Ycranoputh, KakHe AHHHH ODPEREARIOTCS CACAYIO-
UIHMH YP3BHEHHAMH:

Dy=+VIi—5 3) x=—Vi—¢%
9 y=—V B 1) xm+ VI6—g



B) y=154-VB6a—x%; 8 x=—2+VI—¢%
6) y=15—Vo6i—x; 9) y=—3—VA—Ix—»;
Nx=—2—VI—¢% 10) x=—5+VW0—6y—p.

Hao6pasuTe STH JHHAY HA depTexe.

399, YcranoBuTp, Kak pacnofoxena towka A(l; —2)
OTHOCHTENIEHO KadKaolt H3 clenyioInHX OKpyxHOCTel — BHY-
TPH, BHe WM Ha KoHType: 1) x%+yt=1; 2) x*+42=5; 3) »*+
+y2=9; 4) xt+y*—8x—4y—5=0; B) x*+y*—10x4-8y=0,

400. Onpezeants ypaBHeHHe JMHHHH UESHTPOD ABYX OKPYX-
Boctefi, 3afjaHHHX YpaBHeHHAMH:

1} (x—3)2+y*=9 u (x+2)+(y—1)2=1;
2} (x4-2)2+(y—1)*=16 u (x+2)*+{y-5)2=25;
3) x*+yP—4x+6y=0 u x*Hy*—6x=0;

4) xyr—x4+2y=0  H x*-y*-bx+2y—1=0,

401, CocraBHTh YpaBHeHHe JHaMeTPa OKPYKHOCTH x’+-
+y’+4:§—%y—l7=0, OePNeHAAKYARPHOrO K npamoft Sx4-
+-2y—13=0.

402. BuiuucaaTe KpaTyaBilllee pPAacCTOHHE OT TOYKH JO
OKPYKHOCTH B KaXAOM H3 CASAYIOUHMX CAydaes:

a) A{6; —8), x*-y*=9;

6) B(3; 9), x2t+y*—26x1-30y-+313=0;

B) C(—T7; 2), x*4-y*—10x—14y—151=0,

403. OnpeseuTb KOOPAMHATBE TOYEK HepeceYeHHs mpsMol
Tx—y+12=0 n orpyxuoctH (x—2)24-(y—1)3=25.

404, Ompene/uTh, KaK PacrojoXkeHA NPAMAS OTHOCHTE/b-
HO OKPYXHOCTH (IepeceraeT Jiu, KACAeTcs WK NPOXONUT BHE
ee), ecU MpAManA U OKPYKHOCTb SafaHH CACAYIOIIHMH YpaB-
HEHHAMA:

1) y==2x—3 ®u *+y*—3x+2y—3=0;
%) Y=g ¥—g B P4y —B8r42y+12=0;
By y=x+10 u 24 y*—1=0,

405. OnpegenuTs, NpE KaKHX SHaYeHHAX YIJA0BOTO KO-
tbuuuenta & npaman y=kx:

1) mepecexaer okpyxnocts x2--yi—10x4-16=0;

2) kacaercd 3TOR OKPYXKHOCTH;

3} npoXoAuT BHe 3TOH OKPYKHOCTH,

406. Boieectnt ycsioBue, npH KoropoM ApsaMas y=ki-+b
Kacaercd OKpyXkHocTH Xx*-y*=R2,

407. Coctapute  ypaBHEeRHE AHaMeTpPa  OKPYXHOCTH
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(x—2)*+(y-+1)*=16, npoxopsiero gepes CepeRHHY XOpALL,
oTceKaemolfi Ha npsmoR x—2y—3=0,

408. Coctanrtb ypasHeHRe  XOpAM OKPYKHOCTH
(x—3)*+(y—7)?=169, aensmefca B Touke M(8,5; 3,5) no-
noaaM, ,

409. OnpepenanTs MATHHY XopAH OKpYKHOCTH (¥x—2)%+
+(y—4)*=10, aenamefica B Touke A(l; 2) mononam,

410, Jlano ypasHeHHe nyuKa npsaMbix a(x—8y-30)+
+p (x4-5y—22)=0. Halrru npamule 31010 NyYKa, Ha KOTOPHIX
OKPYXHOCTE ¥3+y2—2x-2y—14=0 orcexaer XopiH INUHOK
2V'3.

41%, Danu OKPYKHOCTH (x—my)2+(y—n,)2=R3,
{(x—m)34{y—nq)?=R3, nepecexaiomuecs B Toukax Mq(xy; g)
1 Ma(xe; y9). Hokasars, uro Miobas OKPYKHOCTE, NPOXOAAMIAS
yepea To4KH M;, M,, a raxxe npsamas MM, Moryr Grits onpe-
JefleHH  ypaBHeHHeM BHEA O I(x——ml)i+(y‘——nl)*—-Rif+
“+B [(x—msp*+(y—ns)*—Ril=0 npun Haznexamem BeGope
unces o u B,

412, CocTaBuTh ypaBHeHHe OKPYKHOCTH, npoxoaamefi ve-
pes 1ouky A(l; —I1) M TOYKH mnepeceveHHA OKpYyxHocTel
2342 +-2x—2y—23=0, x*+y*—6x+12y—35=0.

413, CocraBuTh ypaBHeHHe OKDPY>KHOCTH, NMPOXORAMmIEN ge-
pes Ha¥ajJo KOOPAHHAT M TOUKH NepeceseHHst OKPYXHocredl
(r+-3p+(y+1)*=25, (x—2)*+(y+4)*=9.

414. CocraBaTh ypaBHeHEe NpsMOil, NpPOXOAALlell uepes
TOYKH TIepeceueHus OKpyXHocTell x*+y*+3x—y=0, 3x3+
+3y2+2x-+y=0.

415. BriunchuT: paccrosiHie OT LEHTPa OKPYXHOCTH X+
+y*=2x po npsmofl, npoxoaslnefl Yepes TOUKH MNepecevYeHHs
oxpyxHocteft x*-4-y*-4-5x—8y-+1=0, x2+ty3—3x+7y—25=0.

416. Onpegieauts annny O6ilel XopAt OKPYKHOCTER X%+
+y'—10x—10y=0, x*4y*+6x+2y—40=0,

417. LlenTp OKPYXHOCTH JEKHT Ha npsMoRl x+y=0.
CocraBnTh ypaBHeHHe 3TOM OKPYXHOCTH, €CAH M3BECTHO,
YTO OHAa NPOXOAHT uYepe3 TOUKH NepPeceSeHHs OKPYXKHOCTeH
(x—124-(y+4-5)2=50, (x+1)*4-(y+1)*=10.

418. CocrapuTc ypaBHeHHe KacaTelbHofl K OKpPY:KHOCTH
x*y*=5 B Touke A(~1; 2).

419. CocraButb ypaBHeHHe KacaTeRbHOH K OKPYXKHOCTH
(x+2)*+(y—3)*=256 B Touke A(—5; 7).

20. Ha oxpyxHocrH 16x7116y°+48x—8y—43=0 Hafitu
Touky My, Ganxahmyio K npaMofi 8x—4y+73=0, u BbluHC-
JHITH Facc-nomme d or Touku M, mo sroft npsmoR.

421, Touka M,(¥;; ) neKAT HA ORPYHHOCTH X-+yi=R1,
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CocraBurh ypaBHeHHe KacarefbHOR K 3TOfi OKpy)KHOCTH
B TOuKe M.

422, Touka M,(xy; #) NexuT Ha oKpyxHOCTH {(Xx—0)*
+(y—B):=R* CocraButo ypaBHeHHe KacaTeJbHOH K 1ol
CKPYHOCTH B TOUKe M;.

423. OnpenenuTe ocTPHi yroa, o6pa3oBaHHbLA NpH Nepece-
ueHur npamoi 3x—y—1=0 u okpyKHocTH (¥—2)%4-y2=5
(yryioM MeXZy NPAMOH H OKPYIKHOCTbIO HASBIBACTCR YroJl Mex-
Ay ApAMOHA H KacaTebHOM K OKPYKHOCTH, POBSACHHOA K TOUKe
HX NepeceueHus).

424. Onpegenuts, NOA KaKHM YILJOM  NepeceKaiorcA
okpymaoctt (x—3)*+-(y—1)2=8, (x»—2)*+(y+2)*=2 (yraom
MEeKRY OKpYXKHOCTAMH Ha3biBaeTcd YIOJL MEXAY HX Kacaredb-
HBIMH B TOYKe MepeceyeHus).

425. BriBecTH ycioBHe, DPH KOTOPOM OKPYIKHOCTH (X—
——a,)’+(y——ﬁi)*=l¥§, (v=—e)*4-(y—P4)*=R} pepecexkalorcs
NOA [PSMBIM YIVIOM,

426. JokasaThk, 9T0 OKPYIKHOCTH

xiyre2mx—2ny—mi+-n?=Q,
X4 yrm2nx - 2my4-m*—nt=0

nepecekaloTCR NOL MPAMBIM YI/IOM.

427, Us toukn A(5/3; —B/3) ppomeacHH Kacatenssbie
K oKpyxHocTH xi-4y*=5. CocraBHTb WX ypaBHeHuS.

428. Us touku A (1; 6) BefeHsl KacaTe/ibdbie R OKpPYXH-
HoeTh x%y24-2x—19==0, BHTb HX YypaBHeHHS.

429, llano ypapuenwe nyyxa npameix o (3x-+4y—10)+-
4B (3x—y—5)=0. Hafiru npamele STOr0 nyuKa, KOTOphie
KacaloTca OKpyXHoeTH x*-+-gy2-+2x—4y=0.

430. M3 touku A (4; 2) nposenetibl KacareJbHEIe K OKpYH-
roctd x*+y*=10, Onpegesute yroa, ofpasoBamunfi 9THMH
KacaTeNbHbIMH,

431. U3 touxu P(2; —3) npopegeHt KacaTe/abHbie K OKPYH-~
oot (x—~1)*+(y+D)*=4. Cocrasth YpaBHGHHE XOPAH:,
coefBEAOUIER TOYKH Kacanus.

432, U3 toukn C(6; —8) nposelieHH KacaTeNbHbie K OK-~
pyxHocTa x-y*=25. Buiyucanth paccrosiaue d or Touku C
BO XOpIEl, coefuHAIONeH TOUKM KacaHHs.

433. Vs toukn P(—9; 3) npoeefeHH Kacarte/ibHhE K OK-
pyXHOCTH Xx3-y*—Ox-4y—78=0, Buuucaurb paccroauue d
0T NEHTPA OKPYXHOCTH A0 XOpAbl, COSAHHAIOMIEA TOUKH
KacaHusa.

434, Vs touku M (4; —4) npopefeHH KacaTeNbHhle K OK-
pymaocta x%+4-y*—6x-+2y-+5=0. Beraucrare Anuny 4 xopau,
COCRUHAIONIEH TOUKH KacaHuA,
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435. Briyncauth AMMHY KacareAbHOHR, DpoBefeHHoH H3
roukd A(1; —2) & oxpymHocTH x*Hy+x—3y—3=0.

436, CocTaBHTh YPABHEHHA KACATENLHBIX K OKDYKHOCTH
x4+ 10x—2¢y+-6==0, napanenpEnx npsivoR 2x-+y—7=0.

437. CocraBuTh YpaBHGHHA KacaTefbHBIX K OKPYXRHOCTH
x4y —2x+4y==0, DepneHAUKYAAPHHX K npsmol x—2y-1
+9=0.

438. CocraBHTb ypaBHeHHe OKPYXKHOCTH B NOAAPHHX KO-
OpAMHATAX MO ZAHHOMY pajguycy R M ROJAPHLIM KOOPAHHATaM
nextpa C(R; 0.

439, CocTaButh ypaBiHeHHe OKDPYXHOCTH B MOAAPHHX KO-
OpOHHATAX NO AaHHOMY pasuycy R H NONAPHHIM KOODAHHATaM
uentpa okpysHocT: 1) C(R; 0); 2) C(R; =n); 3) C(R; =/2);
4) C(R; -—m/2).

440, Onpepgenuth noAsipHEe KOOPAHHATLS LEHTPA M pa-
AUyC Kaxpofl us clefyomidx okpyxsoctedi: 1) p=4cos0;
2) p=38sin®;, 3) p=—2cos0; 4 p=-—>5sinb;

5) pmbcos(3—8)i 6 p=8sin(6—3): 7 p=

= 8 sin g;g--—ﬂ .

441, OxpyXHOCTH 3aJaHbl YPaBHEHHAMHE B MOAAPHLIX KO-
opauyatax: 1) p=3 cos 0; 2) p=—=~= sin 0; 3) p=cos 8—sin 9.
CocraBiTh HX YpaBHEHHA B ACKaDTOBWX NPAMOYTO/bHHIX KO-
opaKHaTax NPH YCJIOBHH, YTO ROMAPHAA OCh COBRAJAeT € flo-
JOWHICNbHOR NoNyockio Ox, a MOAIOC = ¢ HAYAJOM KOOp-
IHHAT.

442, OKpyXHOCTR 3aJaHBl YPaBHEHHAMM & JAeKapTOBHX
APAMOYTOABLHBIX KoopauHarax: 1) xiyt=x; 2) xi4-yi=—3x;
3) xr4-yr=by; 4) *Hyt=-—y; 5) ay'=x-t+y. CocraBurh
ypasHeHHR 3THX OKDPYXHOCTEH B HONAPHWX KOOpAMHArax
MPH YCAOBHH, 9TO SIONAPHAA OCH CORMNAJACT C HOJNOMATENbHON
noayoceio Ox, a NOMOC — ¢ HAYa/AOM KOOPHHHAT.

443. CocTaBHTb NOMIAPHOE YpaBHEHUE KACATENAbLHON K OK-
pyxuocra p=R B Touke Mi(R; €:).

§ 18. Jammne

Snivncod HAILIBASTCH CEeOMETPHUSCKOS MECTO TOUSK, ARS KOTODHX
cyMMa paccroniail o Asyx QHKCAPOBAHHBIX TOYEK NJAOCKOCTH, Ha3hiBACMBIX
gxycaun, eCTh MOCTOAHHAA BeAHUHHA, GONBINEN, YeM PACCTOAHHE MEXAY

kycamt. [locTosunylo cyMMy paccToAHHI TPOH3BONBHOA TOMKY SAJMACA
A0 foxycob npREATe 0bo3HauaTh gepes 2a, QoKycH sasunca ofo3HAvAOT
Gykpamu Fy 8 Fy, paccTonnne MeXLy EHME — yepes 2¢, Ilo onpegettenmno
saannca 2a2>2c wIH al»e,

Myers naw sanane. Ecanr ocH AekapToBofil npAMOYTOMILHON CHCTEMEE
KOOp AMBaT buOpanH TaK, uto GOKYCH AaHHOTO H/FHACA PACIONATAIOTCA Ha
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ocH afeuMet CHMMETDRYHO OTROCHTENABHO Havala KOOPAHHAT, TOo B oTofi
cHCTEMe KOOPANHAT YpaBHeHHe ARHHOTO AMNCA HMEeT By

v
.§+i;§.=x, )

tie b=V 03—c%; ovesuaMo, ¢ > b. Ypapwenwe Buga (1) HaswBaercs
KAHOHHUECKHM YPABICHHEM SVLJIHIICA.

L4

Vi M d
5.1h 5
m
A\ ¢ a F] FJ

R

Puc. {2

TlpH yXa3aHHOM BLIGODE CHCTEMH KOCPEHHAT OCR KOOPAHNAT ABAAITCH
OCAME CHMMETPUM SMAHNCE, & Haualo KOOPIHEAT — €ro LEHTPOM CHMMET-
pau {prc. 12}, OcH CHMMETPHH S/NIENCA HASWBAIOTCA MPOCTC €F0 OCAME,
USHTP CHMMETPHU — TIpocTo UeHTpoM. TOWKH, B KOTOPHIX 3JIHLC Hepece-
KAST CBOX OCH, HasWBatOTCH ero Bepliynamy, Ha puc. 12 BepmmHN SMAHNCE
cyte ToukA A’, 4, B’ u B. YacTo 0caMu 31AHACE FaSHBANOTCA TAKKE OTPes-
xa A'A=2a n B'B=2b; smecte ¢ TeM orpesok 0A=a pasmpaior Sonnwok
HONYOCHIO /AHNCa, oTpe3or OB=b — manofi noayocsio.

Ecar $oRYCH 3ANANCZ PACHONOMERH Ha ock Oy (CHMMETPHYHO OTHO-
CHTEALHO HAYaJa XOOpRHHAT), TO YpaBHeHHe SANENCA KEMeeT TOT XKe BHI
{1}, no B 3TOM cryvae b>»a; CAENOBATEALHO, ECHH MM JHedaem OyKBoft 2
of0anavate GOALINYIC MOAYOCh, TO B ypaBAeHHA (1} HyxHo GykBW ¢ B &
noMensTh Mectamtl. OfHako AAs yio6CTBa GOPMYBRPOBOK 38fiad Mbl YeRo-
EnMcst OYxEofi @ Beerpa o003HauaTe NOAYOCH, PACIONGMKEHHYIO Ha ocH O,
OyKBOll b — ANOAYOCH, PACHONONEHNYD ha oc Oy, He3apucHMO 0T TOTO,
410 Sonsuie, @ aav b, Ecim a=#&, 1o ypannense (1) onpepenser oXpYRHEOCTS,
paccn:]a'rpnaaeuyno Kag 4actHH cayyai saamnca,

ncac

¢

a ¥
TAe o -—— GoAblIag NMOAYOCh, HASHBAETCA SKCUEHTPHCRTETOM SiiEnca, Oue.
BEARO, £<C1 (A0 okpymuoctd =0}, Ecan M (x; y) — npousposvHasg TO%Ka
sanknca, 10 oTpesxn FiM=ry ¥ FyM=r, (puc. 12) nasupalorcs oxanb.
HEMH pagAycaMH ToukH M. PoKaibHhe PSEHYCH MOIYT OWTh BLTHCHEHRHE
110 opMyaam
ry=a--ex, rgea—ex.
Ecan sagmne onpesesien ypasueunes (1) B a5, T0 npamme

a a
b e = —
. e? YT



(pec. 12) HashiBawTCH AApEeETPHRCAMH sanunca {ecas b»d, T0 RHPERTPHACH
ORpefeNAIOTCH YPABHEHAAME y=—ble, y=>ble}.

Kaxaan gupexTpica o6aajaer CAeAyIOWHM CROACTBOM: €CAH r — pac-
CTORIHHE OT MPOH3BOIBHOR TOURH 3AAHNCA A0 HEROTOpOro oKyck, d — pac-
CTOSHHE OT TOH ¢ TOUKH R0 OAHOCTOPOHHKel ¢ 9THM (POKYCOM AAPeKTPHCH,
T0 oTHOUIeHHe r/d ecTh NOCTOAHBAA BRWIHHA, DaBHA® SKCUSHTPHCHTETY
sAAETCa:

7 =8

Eequ ape naockoctd & # § oSpayrer ocrpuilt yron @, 10 npoexuued
Ha TAOCKOCTE P OKDYRHOCTH paluyca @, Aexainefl HA [VIOCKOCTH &, AB/R-
ered SAIHNC ¢ GOMIBMON MOMYOCEI) @; Mallad HOMYock & STOTO MANNCA onpe-
Renaserca o QopMyne

(pre. 13).
Ecan Epyrasdi UM/AWHAP WMeeT B KauecTBe HampaBAAiied OKpYMm.

HOCTS paguyca &, 10 B CeeHuH STOTO BHMRRAPA MAOCKOCTHIO, HAK/IOHEHHOR

b=a cos P

Pac, 14

K OCH HANHEADA MOK OCTPHM YOAOM ¢, SyIeT simne, Masad Aoayoch KoTo-
poro pasifa b; Goubimad MONYOCH G 3TOMO JAANNCA QNPSAAAETCA U0 PopMyRe

= —

sl @
{puc. M), .

444, CoctaBHTh YpaBHeHHE 3JAHNCA, HOKYCH KOTOPOro
NMeKaT Ha OCcH aGCUHCC CHMMETPHYHO OTHOCHTENLHO Hauasa
KOOPARHAT, 3HadA, KpoMé TOro, |ro:

1) ero moayocu paerul 5 H 2; _

2) .ero foabiiast ock pasHa 10, a paccrofnne MeKny Hoky-
camu 2¢=8;

3) ero manast oco pasHa 24, a2 paccronHe Mexay Qoky-
camu 2c=10;

4) paccronuue Mexgy ero ¢okycama 2c=0 W 3SKCUEHTPH-
cuter e=3/5;
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5) ero Goabinaa och paBHa 20, a sKCUeHTpHCHTET 8=3/B;

6) ero Manasa ocb papka 10, a aKcientpucurer £=12/13;

7) paccTosHNe MeXIy ero RUpEKTpucaMH paBHO b W pac-
croaune Mexzy Qoxycamm 2c==4;

8) ero Goablilasn och paBHa 8, a PacCTORHHE MEXKAY AUpeK-
TpHcaMn pasao 16;

9) ero manan och pabua 6, a paccrosHue MEXRY NupeK-
tpucaMy pasHo 13; _

10)Ugaccronﬂne MEXKOY ero JEUpeKTpHCAMH paBHo 32
u e=1/2.

445. CocraButh YypaBHEHME SJANMICA, POKYCH KOTOPOro
JAeXaT Ha OCH OpAMHAT CHMMETPHYHO OTHOCHTETbHO Havada
KOOPAHHAT, S8Haf, KPOME TOrO, YTO:

1) ero MOJAYOCH PaBHEI COOTBETCTBEHHO 7 H 2;

2) ero Gonbmas ock paBHa 10, a paccroanue Mexay doky-
caMH 20=8;

3) paccrosnne mMexuy ero goxycamu 2¢==24 u SKCUEHTPH-
crHter e==12/13;

4) ero Manas och paBHa 16, a acuenrpucurer £=3/5;

B) paccrosuue MeXpny ero (orycamu 2=6 H paccTOsIHHE
MeXHy JHpeKTpHcamMy pasHo 50/3;

6) paccrosinne Me}xn?' ero JAMpeXTpRcaMm® pasuo 32/3
¥ SKcleHTpucHTeT 2=3/4.

446. Onpepenute NOJAYOCH KaXAOTO H3  CHAEAYIOWHX
JLARNCOB. )

1) %+%—=l: 2) §+y‘=1: 3) x4 254°=25;
4) x*4-5y2=15; B) 4x2-+9y2=25; 6) 9x*+25y =1,

7) x*H4y3=1; 8) 16x2yi=1i6; 9) 25x*4-9yt=1;
10) 9x*+y2=1.

447. Nau samunc 9x*-+2542=225. Hafitu: 1) ero mnoay-
ocH; 2) doryce; 3} oKkcueHTpacuTeT; 4) ypaBHeHus a#-
pexTpHc,

448, Bripcauth NJOAABR 9eTHIPEXYTOJbHEKE, ABe Bep-
WHHE  KOTOpOTO Jexar B (ouycax smmnca x3-+5y2=20,
a KBe ApYyrHe COBNAAaIOT ¢ KOHUAMH €ro MaJioh ocH.

449, Ian sumunc 9x%+4-5y*=45, Haitta: 1) ero nosyocn;
2) doxycn; 3) SKcueHTpHeUYEr; 4) YpaBHEHHA AMPEKTPHC,

450, BuyscAuTh OAOIIAAL YeTHpeXYroAbRUKa, ABe Bep-
IUMEH XOTOPuro Jexar B ¢oxrycax smmmnca Sxi-}-5yt=1,
JiBe JpyrHe COBHAAAOT ¢ KOHHAMH ero Majiofl oc.
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451. Boiuncauts paccrositme or dokyca F(e; 0) sanwunca
P '
ZHE=1

A0 onnocTopoutedt ¢ 9THM HOKYCOM AHPEKTPHCH.
452, Ioxbaysice OAHHM UHMPKYy/eM, HOCTPORTH (OKYych

saannca %-}-%’--—-l (ctutas, 4TO H306PAKEHH OCH KOOPAH -
HT W Saflatia MacmTaCHan eIMHHIA).
453. Ha annunce -g—s—}--i—=l gafith TOYKH, abcmucea

KOTOPHX paBHa —3.

454, Onpenenuth, Kakue H3 Touer A, (—2; 3), 4, (2; —2),
A, {2; —4), A, (—1; 3), A, {(—4; —3), A,(3; —1), 4,(3; -2},
Ag(2 1), A (0; 15) m Ay,y(0; —16) nexar Ha sajaunce
8x7 4 Byt =77, KaKue BHYTPH H KaKue BHe €ro.

455, YcrtawoBHTb, Kakde JMHEH ONpeAeasiorcs cJhe-

AYyOIHMH  ypaBHeHusmu: 1) y=-- -3— Vib—x% 2) y=

=—LVI=%, 8) x=—2VI=F 4 x=+7 VB,
V306pasurs 1M JHHHA HA 4epTexe.

456, DgcueHTpHCHTET SMIHmCa &==2/3, (GOKaTLHHA Ppa-
Auyc ToukH M sanwknca papen 10. Boluncauts paccrosnne
oT Toukd M 0 oamoctoponHefi ¢ STHM (OKYCOM JHpeK-
TPHCHL

457, DKCUEHTPUCHTET WIIRACa e==2/B, paccroddue or
Toukd M sanaunca X0 AHpPexTpHcH papuo 20. BuumcsaHTh
paccrosiure oT Toukn M HO oxyca, OREOCTOPOHHEro ¢ srok
EHPeKTPHCOM.

458, Hdana rouxa Mi(2; ——g—) Ha saaunce §+~%—‘= 1;
COCTABHTL YPaBHEHUA NPAMBIX, HA KOTOPHIX JEXKAT (POK2Mb-
HHe Paliych TOUKH M.

459. Vﬁf,mamncm uro Touka M (—4; 2,4) RexHT Ha
anHnce %+%-=I, onpeeants (oxaNbHHE pPaARYCH
ToukH M,

460, éxcuempucme? sanANnca €==1/3, neHrp ero cobma-
JaeT ¢ HayaJoM KOOPAMHAT, oAWK u3 (okycos (—2; 0).
Brmucants paccronanne oT Touks M, sanunca ¢ abeuvceod,
paBHOfi 2, J0 [HPEKTPHCH, OXHOCTOPOHHEH € JAHKEIM
$OKyCOM. _

461, xcuenTpHCHTEr SAAMICA €==1/2, UeHTD ero coBma-
JlaeT O Haua/JoM KOODAHMHAT, O/Ha H3 JAHDEKTPHC NaHA ypas-
HeHHeM x==16. BLuHCAHT paccrosHHe oOT TOUKH M,
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IHNCA ¢ afCUHCCOR, paBrok —4, A0 ¢oKyca, OBHOCTOPOH-
Hero ¢ JauHol AHpeKTpHCO#. _

462, Onpegeants TOYKH SANHNCA %+%;-== 1, pacerosn-
HHEe KOTODEIX AO Tpaeoro ¢oxyca pasno 14,

463. Onpenenntb TOUKH SAJMECA l—x;+;‘:#= 1, pacetos-
HHE KOTOPHX fo Jeporo ¢okyca pasno Z,5.

<]

464, Uepes goxyc saammca -gg+%= 1 nposemen mep-
NEHAHKYAAP K ero Goabiuof ocu. OBpeieauTs pacCTOAHHs

- g OT TOUEK TePEceyeHns 3TOre

Vi MEPNEHAUKYAAPA ¢ SJHARTNCOM
Vi Ao (HoxycoB.
465, CocTabuTh ypaBHeHue
. qunca, PoKYyCH KOTOporo pac-
NOMOXKEHB Ha 0CH aGCLHCS CHM-
METPHYHO OTHOCHTENBHO Hada-
N1a KOOPAMHAT, €CAM RaHH:
) rouka M;(—2V'5; 2)
SAJIMACA B €ro Majias NoJayoch
Pne. 15 b=3;
_ 2) rouka M;(2; —2) sa-
Jmnca B ero Gonbiaa TOAYoCh a=4;

8) roukn My (4; —V'3) u M;(2V'Z; 3) snmunca;

4) Touka M, (V'15; —1) sammea n paccrosnme Mexzy
ero tdoxycam 2c=S§;

5) Touka M;(2; —b/3) saamnca B ero SKcueHTpHCHTET
&= 2/{3;

6) Touxa M;(8; 12) samunca m paccrosHue r,=20 or
Hee a0 Jenoro gokycea;

7) Touka M, (—V'5; 2) snaunca u paccrosimue MeXAY
€ro ZMpeKTpHCaMR, paBroe 10

466. Onpenenuth SKCUSHTPHCUTET & SAAHNCA, €CHAH:

1) ero manas ocb BHAHa H3 QoxycoB nop yraom 60°%

2) orpesox Memay GoKycaMi BHIEH W3 BepluAH Malioli ocn
BOX, NPAMBIM  YIVIOM;

3) paccTosHHE MeXZAy AHPEKTPHCAMH B TpH pasa Goarile
paccrosiHEA MeXAy GoKycaMmu;

4) oTpesoK mepneHIUKYJApa, ONYHEHHOIO M3 HeHTpa 5J-
ARNCa HA €ro JUPEKTPUCY, AGJHTCA BePIUHHOA S/AANNCA NO-
noiaM,

467, Yepes doxyc F sanunca mpoBeneH BepneBINKYAap
K ero Goasltol ocu (prc. 15). Onpegesntb, nNpH KakoM 3Ha-
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YeHHH SKCUeHTpHCHTera 3aaunca orpeskn AB u OC Oyayr
napajiieflbHH,

468. CocraBHTL ypaBHeHWe SJJHMRCA2 C OORyocAMu g, b
n neHTpoM C(Xs Yo), €CAH H3BECTHO, 9TO OCH CHMMETPHH 31
JHOCA NapajeRbHH OCAM KOOPAMHAT,

469. dnaunc xacaerca ocu afeuuce B Touke A (3; 0) u oca
opiuHar B Touxke B(0; —4). CocraBurh ypaBHekhHe STOro -
Aurca, 3Haf, YTO €10 OCH CHMMeTPHH Napa/ifieJibHEH KOOpAH-
HATHLIM OCHM,

470, Touka €(—3; 2) ABndercA LMEHTPOM SJLIHINCA, Kacaio-
1gerocs obenx KoopAHHATHLIX ocefi. COCTABHTE YpaBHEHUE 3TOMO
3nAunca, SHas, YTO €70 OCH CHMMETPHH Mapaije’bHul Koopid-
HATHBIM OCAM,

471. YcraHoBHTb, 9TO KaXK#0e M3 CACAYIOUIMX YpaBHeHHH
onpexenser 3IMNC, B HalTH KOOpAMHATH ero uemrpa C,
MONYOCH, SKCHEHTPHCHTET H YPaBHEHHA AHPEKTPHC:

1) 5x3+9¢—30x-+185+9=0;
9) 16382552+ 32v— 100y—284==0;
8) 4xt-+3y"—8x+12y—32=0,

472, YcraHoBHTb, KaKHe JHHHH ORPENEASIOTCA C/efYO-
UMY ypasneﬂumn'

) y=—T+ 2 V6T oi—7;

2) yﬂl—gV————x’;
3) x=—2V=5"6y—y%

4) x=-——5+-§~V 8-+ 2y—yt. _

Nsob6pa3uts STH AMHAH Ha vepTee,

473. CoctaBuTb ypaBHeHHe 3JJunca, 3das, 4o

;) er(t))) Goabiuas och paBHa 26 # dorycw cyrb Fi(—10; 0),
Fq(i4; O)

Fa(l2) (le;'o Manafd ock paBHa 2 u dokyew cytb Fa(—1; —1),
"3) ero goxyost cym Fy(—2; 3/2), Fy2 —3/2) u skcuen-
Tpucurer e=} 2/2;

4) ero doxych cyrb Fi(l; 3}, Fa(3; 1) u paccroanne Mexay
AmpeKTpucaMn pasho 12)Z,

474. CocraBaTtb y})anuenne SIUIHNCE, €CHH H3BECTHH ero
IRCLEHTPHCHTET 8==2/3 cpoxyc F (2; 1) u ypasHenne cooTserct-
BYIOIHeH RHPEKTPHCH x—~5=0

475, CocraBHTb ypanﬂeﬂue 9AMKNCA, €CNH H3BECTHH ero
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sKcnentprcurer e==1/2, ¢okyc F(—4; 1) u yparuenne coor-
percrByiomiell AupexTprce y+3=0.

478. Touka A (—3; —5) aexur Ha axxmnce, Poryc Koro-
poro F(1; —4), a cooTBeTCTBYIONLAs AHPEKTPHCA AaHa yPaBHe-
nuem x—2=0. CocraBnTk YypaBHeHHe 3ITOrC SJAMNHRCA.

477, CocraBHTh ypaBHEHHE 3JAuMNCA, €CJAH H3BECTHH €ro
sxcuenrpucurer €=1/2, dokyc F (3; 0) u ypaBHeHHEe COOTBETCT-
pylomedi gupextpuckl x+y—1=0.

478. Touka M, (2; —1) aexknt Ha 3anaunce, GoKyc Koro-
poro F(1; 0), a cooTBeTCTBYIOUIASL AMPEKTPHCA AaHA YpaBHe-
ureM 2x—y—10=0. CoctasHTh ypaBHEHHE 3TOFQ 3JAUICA.

479. Touxa My(3; —I1) ABAseTcs KOHUOM MaftoR OCH 5J-
sunca, GOKYCH KOTOPOrC Jexar Ha npaMoir y-+6=0. Co-
CTABUTL YpaBHEHHE STOTO LIHICA, 3HAf €ro SKCUEHTPHCHTET
2= V212,

480, HaiitH TougH nepecedenuss npsiMoli X+ 2¢y—7 =0
¥ saannca x®--4y®—=25.

481, Haﬁg‘u TOKH ‘TIepeceyenns npsmolt 3x--10y—25=0
n snaumca o +4 =1.

482, Haﬁ;m TOMKH nepeceueHHa npsmod 3Jx—4y—40=0

2
¥ 3unca i]%+%.—.=l.

483, Onpepennth, KaK pacnodoxeHsa upsamas OTHOCH-

TENLHO 3JANMNCA: NEpeceKaeT JIH, KacaeTcs HAH NPOXOAKWT

BHE elp, eCAH NpAMad ¥ 3NJIHNC 3aAaHH CACAYIOIMHME ypas-
HBCHHAMH!

484. Onpenenuth, UpH KaKHX 3HAYEHUSX m NpsMas y=
=—x-+m

1) nepecekaer sanunc 2i;+-%=1; 2) kacaerca ero;
3} mpoxoput BEE 3TOTO JJNHICA.

485, Bupectt yenoBHe, NpH KOTOPOM npaMasg y=kxt+m
Kacaetcss NIMNca -E-,r -I—i;-,-= .

486, CocraBHTb ypaBHEHME KacaTelbHOW K SJJIHACY
%+3y—:=1 B ero touxe M, (x;; ).
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487. Hoxasatb, 9TO KacaTeJbHHE K SMIHNCY ~—:~:+-§=

= |, mpoBefieHHbe B KOHIAX OAHOTO H TOIO e AHaMerTpa,
napamiensusl. {dnamerpom sisHNca HasHBaeTCs €ro Xopja,
NPOXOLAMIasA uepes NEHTP.)

488. CocTaBuTh YPaBREHHS KacaTe/bHBIX K SVJIHICY .

-’1‘-‘6+35‘ff= 1, napanaensHux npsmolt 3x+2y-+7=0.

489. CocTaBuTh ypaBHEHHA KaCaTeJbEHX X S/JIMICY
¥+ 4y* =20, nepueHANKYRAPHLIX K mpaMoii 2x——25u—13= 0.

490. IlpoBecTn KacarelbHHE K ananncy-;%+%l—=sl na-

panaenvio npamodi 4x—2y-+4-23=0 B BEIYUCAUTE PacCTON-
HHe d MexAy HHMH.

491, Ha sanunce %+%=I Hafitu Towry M, Gmnxafi-

mwy:o K opamoft 2x—3y -+ 25=0, H BHYHCAKTL paccToAHne d
oT ToukH M, no sroi npsamoii.
492, U3 tougn A (10/3; 5/8) mpoBenenH KacaTelnHbie

K SIHNCY Jl%+%—=l. CocTaBHTh MX ypaBHEHHS.

493, H3 1ouku C (10; —8) npoBejeHn! KacaTebHRE K M-
Jaancy 32-;+51'—;= 1. CocraBaTe ypaBHeHHe XOpAH, COSAHAAI-
mefi ToyKu Kacamus,

494, M3 TOUKH P(—16; 9) npopeseHH KacaTe/bHHIE
K Sannncy if;— +-5;—= 1. Buigrcants paccrosgue d or TouxH P

A0 XOpAael 3AMANCA, COeRUHAKER TOYKH KacaHHsd,

4956. Danunc npoxoauT vYepes Touxy A (4; —I) u Kacaercs
npAMoi x+4y—10p=0. CoCTaBHTh YpaBHEHHE 3TOT0 IAAUNCA
IPH YCJOBHH, UTO €r0 OCH COBMNAZAIOT ¢ OCHMH KOOPAMHAT,

498. CocTaBHTh ypaBHEHME 3JJIMICA, KACAIOWErocs ABYX
BpaMuX 3x—2y—20=0, x+6y—20=0, npu ycnoBuA, 49TO €ro
OCH COBNAJAlOT C OCAMH KOOpPAHHAT.

497. Jlokasartb, YTO NMpOUSBENEHHE PACCTOAHME OT LeHTPa
AAUNCE [0 TOUKH - NepeceuyeHHd Jiobofi ero KacaTelbHOA
¢ doxaasHOM OCBO B 0 OCHOBAHHS HEPUEHABKYJAAPA, OlIylleH-
HOTO H3 TOYKH KacaHHs Ha (OKaMbHYIO OCh, €CTh BEHYHHA IO~
CTOAHHAA, paBHAafA KBajpary OOJbHIOH MOJAYoCH 3JIHTCA. -

498, llokasatb, 90 MpoH3BefeHHe paccToAHKH OT (OKYyCOB
Jo mofofi KacatenbHON K 9AJHNCY pPaBHO KBaAPaTy Maflol
TIONTYOCH.

99, Ilpamag x—y—b=0 Kacaercs sinnnca, PoKycH Ko-
TOporo HaxogAarca B Toukax Fi(—3; 0) 1 Fy(3; 0). CocraButb
ypaBHeHHe STOrO LIHMCA,



500. CocraBurh ypaBHeHge snnca, (GOKYCH KOTOPOro
paclosioXeHe! Ha ocH afcliuce CHMMETDHYHO OTHOCHTENBHO
Hadada KOOPJHHAT, €CJH HIBECTHH! ypaBHEHHe KacaTe/bHOM
kK sanuncy 3x-10y—25=0 u ero Mmantas Rodyoch b=2,

§501. lokasaTh, wT0 npsiMas, Kacaiollasgca JJIHNCA B He-
koropoft Touke M, cocraBnsier paBubie YA ¢ GOKANBHBIMU
paguycame FiM, F.M H npoxonm' BHe vma F,MF,.

502. Us nesoro ¢oxyca sanynca <= 45 =] nox TynHM yr-

JOM ¢ K ocd Ox HanpapJieH Ayd cBera. I/Issec-mo, yro 1g a=
w2, Nolna no saaumnca, Ay4 or Hero otpasuics. CocraBUTh
ypaBleHHe TNPAMOA, Ha KOTOPOR JEXKHT OTPaMeHHSl Jyd.
v 503. Onpeftenute TOURH Hepeceye-

HEA SaHncoB x31-9y*—45=0, x*+
y +9Yy2-Bx—27 =0,

ri y M M

o e bt v

aq ol V/j z
Puc, 16 Pue. 17

504, V6eauBuinch, YTO SAMMNCH niyi-kmPyt—min2==0,
mix2-niy*—m2n*=0 {mn) nepecexaioTca B YeThipeX TOYKAX,
JieXallHX Ha OKPYXKHOCTH € LEHTPOM B Hadale KOOpAHHAT,
oHpeleanTs pagayc R 9TOR OKpPYHHOCTH.

505. IlnockocTr « ¥ B obpasyior yroa 9=30°. Cnperensrs
AOJYOCH INHOCAR, NOAYYEHHOTO NPOSKTHPOBaHHEM HA IO~
cKocTh [ OKpyMHOCTH paguyca R=10, nexalilefi Ha mIOCKO~
CTR .

508. daaunc, Manas NOAYOCHh KOTOPOro paBHa 6, apaserca
npoeKhueli OKpYXHOCTH paguyca R=12. Onpegennrs yrona ¢
MeXJy INIOCKOCTAMH, B KOTOPHIX JIeXKaT SJNIHIC H OKpYX-
HOCTb.

507. Hanpapnaioimed Kpyriiore umiAnHipa ssasercs OK-
py*xHocTh paguyca R==8. Onpegenurt MosyocH afmmca, fo-
JYYeHHOTO B CEYEHHU ITOTO IMAMHAPA IJIOCKOCTHIO, HakJo-
HeHHOR K ero OCH MOX YIVIOM Q=

508. Hanpaeastomiedi Kpyr/oro LHAVHADA ABAAETCA OK-
pyXHOCT: paguyca R=}/3. Ompenenuts, nof KakuMm yriom
K OCH IWIHRAPA HYXHO €ro mepecedb IVIOCKOCTBIO, WTOGH
B CeYeHHH NOMNYYHTE SANHNc ¢ OGoibiofl moXyochio a=2,

509. PasHoMepabM clKaTHeM (HNIH pPaBHOMEPHEIM pACTi«
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JXeHHeM) MJIOCKOCTH K OCH aficHACC HasHBaercs Takoe NpeoS-
‘ pasoBaHHe TOYeK WJIOCKOCTH, NPH KOTOPOM NPOM3BOMbHAA
ToyKa M (x; y) nepememaercs B touxy M'(x"; y') {puc. 16)
TaK, 90 x'=x, y'=qy, rae ¢>>0 — nocronunan, HasHBaeMas
xoei:puunemu PaBHOMEPHOTO CIKATHS,
HaJOTHYHO NPH TNOMOITM ypaBHeHER x'==gx, y'=y onpe-
Jelslercs paBHOMEpHOE CXKaTHe IViocKocTH K och Oy (puc. 17).
OnpegesiuTb, B KaKyl0 JHHAIO NpeoGpasyerca OKPYHHOCTD
x84-y2=25, eciu KOXPPHIHEHT DPABHOMEPHOIO CXKATHA IO~
cKoctH X ocd abemuce g==4/6.
510, Kosppruuent papsOMEpHOrO CXaTHA NIOCKOCTH
K ocH Oy pased 3/4. Onpefenuts ypaBHeHHE NHWHKEH, B KO-

TOPYI0 NPH TAKOM CXHATHH mpeoGpasyercs WIIRIC %.[..%f,.

= 1,

611, Haiiru ypaBHeHHe JHHHH, B KOTOpYIO npeoGpasy-
| eTcsl SIIRNC %+%~=l NpH ABYX MOCAEAOBATENLHWX PaB-

HOMEpHBIX CKATHAX IVIOCKOCTH K KOOPDAMHATHRM OCHAM, €CHH
KO3(hHUIHEHTH PABHOMEPHOFO CXKATHS MJIOCKGCTH K ocam Ox
K Oy paBul cootBeTcTBeHHO 4/3 M 6/7.

612, Onpegenurb xoapdunuent g paanomepnor? CHATHA

INOCKOCTH K OocH Ox, IPH KOTOPOM SJUIHIC -%-l-v%-nl npe-

ofpasyerca B SAJARNC %’E.}.%,: 1.
513. Onpegenuts KospdHIHEHT ¢ pasnou:..paoro cKaraa
nocKocTH K ocH Oy, TPH KOTOPOM SJIHAC 7+ %ml npe-

o6 LA
pasyercd B SMIHAC 35+ 5z = 1.

514, Onpegennts xo9ppuUKEHTH! ¢ ¥ ¢ ABYX IOCAenO-
BaTeNbHEX PABHOMEPHBIX CXKATHH MIOCKOCTH K ocsaM Ox u Oy,

NpH KOTOPHX S/AMMcC %+%’-=l npeoSpasyerca B OKpy-
HOCTE X* -yt =16.

§ 19, Cumepbona

Tuneplonofi HasNpaeTCH TeOMETPHYECHO? MECTO TOYeR, JA KOTOPHIX
PASROCTL PACCTORNES OT ABYX (PHRCHPOBARHBIX TOREK MJIOCKOCTH, BashHBae-
MHX (OKycaMi, ¢tTh NOCTOAHHAA BeHYHRA; YKA3aHHAA PHSHOCTL OepercH
no alcomoTHOMY SHAUYeHHI0 H 0003HAUZeTCH OOsHO 4epes 2a. dokycw
ranepGoas obosEagaor GyrBamMn Fy B Fs, paccToaHHe MeXIY HUMH — Ye-
pea 2c. [o onpenenenn rnnegﬁo:m 2a.<2c, HAU B<7C,

Tlycts naua runepbosa. Ecin ocH ZeRaproBofil GpAMOYTONLHON CHCTE-
ME KOOpAMHAT BRMOPAaHW Tal, yTo PoKycH danHoli CHMepOOAH pacnonara-
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10TCH Ha otH a0CIECC CHMMETPAMHO OTHOCHTENRHO Hadaia KOOpAHHAT, TO
B 9T0fl CHCTEME KOODAHHAT YpaBHEHHE MHRepGOE HMeeT BHJ

]
%"%?=1’ )

rre b=y F—a°, Ypapnenne raza (1) HASLIBaETCH KaHOHRTECKHEM YPaBRERE-
eM ragepGoatt, TIpH yRasaHmon BHIGOpE CHCTEMB! KCOPAHBAT OCH KOODAHHAT
ABJAMIOTCH OCAMH CHMMETPHH TEnepSoi, 8 Haia/lo KOODAHHAT ~— eé DEBT-
poM cummerpas (pre. £8), Ocu cHMMeTpHH rHnepGONL Ea3mMBaloTcs Npocto

v
~— ¢ ¢

Pre. 18

82 OCHMM, LEHTP CEMMETDHR -— HeHTpoM runepGoms. TmnepGona mnepece-
Xaer ONAY M3 CBOEX OCeil; TOTRH IMepeceyenHs HasHBAIOTCA BepIuHHAMA
ranepSonrt. Ha pro, 18 sepuanst runepSoat cym Touke A’ # A.

pAMOYTGALHHK €O cTOpOHAME 2 H 25, DachOOKeHRHE CHMMETPHIHO
OTHOCHTENBHC Ocell IHMepSOJR H XKacalomuiics eo B BepUINEAX, HASHBAETCA
OCHOBHEM TPAMOYTONLHHKOM raneploiu,

Orpeaku gumnofl 2¢ u 25, coeAENAOLINE CEPETHHE CTOPOH OCHOBROTO
NPAMOYIOALHAKA FHNepOOME, TAKIKe HASHMBAIOT ee OCAMH. Iuaromanmu oc-
HOBHOIG HPAMOYTONBHRK  (ReOTPAHHYEHHD NPOAMINEHHHE) HBAAIOICR
SCHMOTOTAMA THIepGONE; HX YypPaBHERRH CYTh

b b
g=a% y=—=k
Ypapnenne :
X%
~Gk =1 @

onpeXegaerT TIunepGoRY, CHMMETPHUHYK OTROCHTEABHO KOOPAMHATHBLIX
ocelf, ¢ PoKycaMu B4 OCH OpZHRAT; ypashesne (2), Kak A ypaBHeHEe .
BASHBACTCA KaHOHHMACKMM ypaBueHHeM runeploNEl B HTOM cayzae IOCTO-
SHHAY PASHOCTL PACCTOSHHY OT NPOH3BOALHON TOUKH rANEpSoAM 1O GOKY-
OB papHa 25,

Jpe runepGont, KOTOphE ONPENENARICH YPaBHEHHAMH

2 B, 4
e SESe o

B OfHON B 7Of e CHCTeMe KOODAHHAT, HASHEBAKTCA CONPANCHHHNE.
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TunepSoda ¢ paBREME NOAYOCAMH {g=>5) HaswEaeTcq PaBHOCTOPOH-
medt; co EaHoNHUECKOR YDABHGHHE HMEeT BHJ

B—pl=at uam — it} yi=gt,
Yucno

£

[}

THAE &— PacCTOAHHEE OF UEHTPA THNEPGOAK A0 ee BEPIIMHE, HK4SHIBAETCH
BXCLEeRTPHCHTeTOM THnepSonn. Ouesnpuo, Aaa mofoft rumepbomu & > 1.

Ecam M (x; $)—npoKseodbHaR TOUKA THHEPSOAHM, To Orpesgu FiM
u FoM (cm. puc. 1880 HadMBaioTeA (GORAALHEMH pagHycaMu TouRM M,
DoKaALHBe PagHyCH TOYEK npaso# BeTsH TFHUeplONH RHUACATIOTCR N[O

dopmysam
ri=gx-4a, rg==8X—,;

QORansAMe pamHycH TOYEK AeBoH DeTBH—mo BopMytaM
' rp=—ex—a, ry=—ex-a.

Ecnr runepfona safaka ypaprenteM (1}, To mpasse, onpejaaseMte
YPABHEHHAMH
a

x::—--é- + Xe=—

&

HAsMBAIOTCH ee EpeRTPHcaMyt (oM. pue. 18). Ecam rumepfonz sajana
ypasHeHHeM {2}, TO REDERTPHCH OHPERENAIOTCA YPABHEHHAME

b
y=—e, y=—

4

Kamaaa aupextprca ofnafaer cAeAVIOMAR CBOHCTEOM: €SN # — pac-
CTOZHAE OT NPOHSBONBHOR TowkA rameploiH N0 EekoToporo doxyea, d —
paccTonHEe OT TOH XKe TOYKH J0 OAHOCTOpoRHEH ¢ 3THM (DOKYCOM ARPEKTPR-
CH, TO OTHOWCHHE r/d eCTL NOCTOAHHAN BeJHIHHA, PaBHad SKCHCHTPECHTETY

THRepSOAN:
-:‘—=E.

515. CocraButh ypasHeHHe TunepbosH, (GoKycH RoTOpOh
pacrofioXeHb! Ha ocH abCIUCC CAMMETPHUHC OTHOCHUTE/IBHO
HadaZia KOOpEHMHAT, 3Hasi, KpOMe Toro, 9ro:

1) ee ocu 2a=10 n 2b=8;

2) paccroanne Mexxy orycamz 2c=10 u ocs 2b6=8;

3} paccronnine Memgy Gorycamu 2c=6 U IKCUEHTPHCHTET
e=3/2;

4) ocs 2a=16 u skcueHTpucurer e=5/4;

5) ypaBHeHMs aCHMITOT y=;|;%-x H PacCTOSIHHE MeXIy

q:oxgrcamn 20=20;
) paccrosiHue MeXAYy AMpexTpHcamyk pasHo 228/13 m pac-
CTOsIHUE MeXay QoKycaMu 2c=26;



o 7%'paccmﬁnne MeXIy JMpeKTpHCcaMH paBHO 32/6 ¥ ochb
8) 'paccvoaﬂue MEKNY AUPEKTPHCAMH paBHO 8/3 u SKe-
REHTpHCHTeT €=3/2; '

9) ypaBHeHHA AacHMITOT y=:|:-§-—x H paccTosHue Mexay

Jupextpucamu papao 64/5.

518. CocTaBuTh ypasHerEne runepGoJel, GoOKycH KoTopoRt
pacnonoieHs Ha OCH OPAMHAT CHMMETPHYHO OTHOCHUTENBLHO
. Hayajla KOOpIMHAr, SHafA, KpOME TOro, GTO:

1) ee noayocn a=6, b=18 (6ykeoft a ME ofosmavaeMm
noayoch runepGOJIEI, DACTIONONMEHHYIO Ba ock  alcumce);

2) paccroanne Mexny Qokycamn 2c=10 B 3sxcHeHTpHCH-
TeT £=5/3;

12
3) ypaBHEHHS ACHMITOT y=:z:—5X H PacCTOHHE MEXIY

BeplunHamu pasro 48;
4) paccrofiHne MeXAy AupeKTpucamu paeHo 50/7 m skc-
uenrpucarer e==7/5;

B) ypaBsenus acumnTor y=:|:%x H paccrosnue MexIy

nupexTpHcamu pasno 32/5,

517, Onpenenrtb DOXYOCH @ H & Kaxpnofi H3 C/eAYIONIHX
rEnep6oa:

) BBty 9 Lepp=1; 8) Pty =16;

4 P—p=l; 5) 48 —92=25; 6) 2640 —164=1;

518, Mana runepbonta 16x*—9y*= i44. Hafitu: 1) noay-
ocn a n b 2) dokycn; 8) oKcueHTpHCHTET; 4) YpaBEEHMA
acHMNTOT; 5) ypaBHeHMA AHpEKTPHC.

519, Hana runepGona 16x%—0y? == —144. Hafiru: 1) noay-
ocE ¢ K & 2) doxycw; 3) SKcueHTprcuTer; 4) ypaBHeHHA
acHMATOT; ) ypaBHEHRA ARPEKTPHC.

520, BruncanTtn MAOMANG TPEYroNbHHUKA, o6pas0BaHHOTO
ACHMITOTaMH runepGoab: -’i———g-nl H npaMoii Sx+ 2y —
— 24 =0, :

521, YeraHOBUTH, KaKue JIGHHH ONpeeAfioOTCR CleAyo-
INHMH YpaBHERHAMH!

) y=+2VF—0; 2) y=—3VPF
3 x= g VFETE: 4) y=m+ 2V AL,
Hsobpasutb sTH AMHHH Ha yepree,
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522. Jlana rouxa M;(10; —V/'B) ma runepGone 's%"""-

.---g%= 1. CocTaBHTh YpaBHEHHA NPSMHX, HA KOTOPHX Je-

AT $oKadLHHE DAfHVCH TOuKH M,
523, Yﬁennsm’ﬂcb, yro Touka M;(—5; 9/4) nexur na

renepéoae -’:—E—%: I, onpemennts QoKaJbHHE pPaxHYCH

ToukH M.

524, Jxcuenrpuckrer runepboan e=2, ¢QokaApHHA pa-
Auyc ee TOYKH M, nposepeHHBIt W3 HekoTOporo (hoKyca, pa-
BeH 16. Buuucnuts paccrosuue or Touk M zo ofHocTopoHHei
¢ 9tHM DOKYCOM BHPEKTPHCH.

526, 3rcueHTpHCUTET TrunepboAd &=3, paccTOstHEE OT
ToYkH M remepSoast i RHpeKTpHCH pabHo 4. Bemucants
paccrosinie oT Toukn M po (oxyca, ofHOCTOpOoHHEro ¢ sroli
AEpeKTpHCOoH.

526, DxcueHTpUCHTET FHNEpPOOJAH £==2, HEHTP ee JMEKUT
B Hauajie KOOpAMHAT, ofuH H3 ¢oKycoB F(12; 0)., Buvucauth
paccTosiHke oT TOUKM M; runepSonn ¢ abenuccol, pashoft 13,
JO RUpPEKTPHCH, COOTBETCTBYIOHieR safaHEOMY dOKycCY.

527, DKcuerTpHCHTET MRIEPOOAN £=3/2, LEHTp ee JQXKHT
B Hadajle KOODAHMHAT, OfHA M3 AMDEKTPHC AaHA ypasHeHHeM
x=-—8, BeluHCAHTL paccTosiHMe OT TOUKH My rumep ¢ abe-
gHecoll, pasdodt 10, m0 doryca, cOOTBETCTBYIOUEre 3afasHHol
BHpEKTpHCe.

528, Onpenenuts TOUKH T'HNEPOOJE %—-3"’-’6=1, paccTod-
HHUE OT KOTOPHIX N0 mpasoro ¢oKyca paBHO 4;5.
529, OnpeseauTs TOYKH rHIepGOAH %——--5;—6-—-1, paccrog-

HHE OT KOTOPHIX A0 JeBOro ¢oxyca pasHo 7.

530, Yepes nesufi poxyc ranepbonn %—%ul ApoBe-

JeH NepNeHAMKYASD K. ee ocH, coAepkamell pepmuAs, Ompe-
JFeAWTh PaccTOAHHA OT JOKYCOB O TOUEK MepecedeHHs SToro
NeprieHauKyaapa ¢ runepbonod.

531, Tlonwbsysch ORHUM LHPKYNEM, TNOCTPOHTH GOKYCH
ranep6oss %—-2—5=1 (cautras, 470 ocH KOOpAHHAT H300pa-
MeHH H MaciitaGHas eHHNIA 3afana).

532. Cocrasurh ypasHeHuHe ranepOoanl, GOKYyCH KOTOpO#
JeXar Ha ock aGCUHCC CHMMETPHYHO OTHOCHTEIbLHO HAavazaa
KOODIHHAT, €CJAH A&HHI: :

1) Touxn M;(6; —1) u M,(—8; 2/ 2) ranepSomst;

|



21}_10111(& M;(—DB; 3) runepbfosH H SKCHEHTPHCHTET
e=V 2;

3) Touka M;(9/2; —1)} runepboanl B ypaBHEHHS ACHMI-
TOT Y=k = X;

4) Touka M;(~-3; 5/2) runepGoanl ¥ ypaBHEHU:A AUPEK-
TPHC X ==+ 4/3;

5) YpaBHCHHA ACHMITOT Y =;l:-3-x H YpaBHCHHA AHPECK-

TpHC ¥ = -+ 16/5,

533, Onpele/uTh SKCUEETPHCHTET DPABHOCTOPOHHER TrH-
nepboNH.

534. OnmpepesHTh SKCLEHTPHCHTET THRePGOJL!, €CaH OTpe-
SOK MexAYy €e BepIIMHaMH BHAEH M3 (GOKYCOB COnpsiKeHHOH
runep6oisl moz, yraom 60°

535. ®oxycu ranepGoanl coBmafator ¢ GoKycaMu sanunca

xs 1
—2—5--}-%: 1. CocTaBuTh ypaBHeHHE IHOEpPOOAB, €CTH €e IKC-

IEHTPHCHUTET g==2,
536. CocTaBHTL ypaBHeHHe mnepﬁg.nu, ¢borych KoTopofi

JIEKAT B BepLIHHAX SJ/THIICA ﬁﬁ""%“ 1, a pgupekTpUCH

ApoXonsaT uyepe3 (POKYCHL STOIO SJIHACA,
. 537, Hoxasatp, uTo paccrosHHe oT ¢OKyca TruRep6OAL

'—’;5-—-%; =1 JI0 ee acCHMATOTH paBHO b.
538, Joxasats, uto npousEefiente paccToaHMi oT Jobol

xﬂ
TOUKH THNEPOONB T5— %}= 1 10 ABYX ee aCHMATOT eCTh BeaH-
a2h?
9YHHa NOCTOAHHasM, paBHasA P .

539. HokasaTe, uTo nJCIaas napajuiesorpaMMa, orpa-
HHEUYEHHOTO &CHMNTOTAME rHAepGOJIH %—:——%;=l H NPSIMBIMH,

ApOBEIeHHEMH Yepes M6yl ee TOUKY NapajiebHo acHMI-
TOTaM, €CTh BEAHHHHA DOCTONHHAN, paBHasA ab/2.

540. CocraBaTs ypaBHEHHE CHIEPGOMB, €CIH M3BECTHH
ee noayoch a B b, uentp C(xq; yo) ¥ GOKYCH PacHONIOHKEHR Ha
npamoh: 1) napaaneabHolt ocu Ox; 2) napannennHoii ocH Oy.

541. YCTaHoBUTB, 9TO KaXA0e H3 CACLYIOUIHX YpaBHeRHH
onpefenser runepGosiy, B HafiTH KOOpAHHaTH ee Hentpa C,
[OJYOCH, 3KCLUEHTPHCHTET, YPABHEHHS ACHMNTOT M YpaBHeHHA
IMpPEKTpHUC: '

1) 16x2—9y*—64x—bdy—161=0;

2) 9x2—164*-+90x+32y—367=0;

3) 16x%—9y*—64x—18y+199=0,

72 '



542. YcraHoBHTb, KaKHe JHEHH OBPENEAOTed CAeRylo-
IIHME YpaBHeHHAMK:

) y=—1+5VP—5—5;
%) y=T—3V b1 13;

3) x=9—2V 44y +8;
4 x=5—3V FTy—1o.

Hao6Gpasurs atH JIHEHA Ha Yeprexe. )

543. CocraButh ypaBHeHHe rHAeplOAN, SHAfA, 910:

I) paccrosnue mMexAy ee BepHIMHaMH PaBHO 24 M (OKyCcH
cyts Fi(—10; 2), Fy(16; 2);

2) dokyce! cyTs Fi(3; 4), Fy(~3; —4) u paccronnne Mexay
ZUpeKTpHCcaMA papHo 3,6;

yroJ Mexny acuMmnrotami pased 90° m QoKycH cyth
Fi{4; —4), Fy(—2; 2).

544. CocraBHTh y))aaneﬂne THIIePOOJBI, el HIBECTHH e
sKcleHTpHcHTeT 8=5/4, okyc F (5; 0) n ypaBHeHHe COOTBETOT-
Bylole# aupekTpuchl 5x—16=0,

545. CoctaBuThb YypaBHeHHe TUNepOOJH, eclAH H3BeCTHH
ee 3KciieHTpreurer e=13/12, dokyc F(0; 13) u ypapHenue co-
OTBTCTBYIOWEH AHperTpucH 13y—144=0.

546. Touxa A(—3; —b) nexur Ha runepfone, PoKyc Ko-
topoli F(—2; —3), a coorsercrByloilas JUpEKTpHCa RaHa
ypaBHenneM x+1=0. CocTaBnTb ypaBHeHHe 9TOH rHIEpGOMHL,

547. CocraBuTh ypasHeHHe THNepGOAL!, €C/H HM3BECTHH ee
sKcueHTpHCHTET e=} b, doryc F(2; —3) u ypaBHeHue coOT-
BeTCTBYIOIIeH AupeKTpucH 3x—y+3=0,

548. Touxka M,(1; —2) aexut Ha rumepGone, Goxyc KoTo~
poft F(—2; 2), a cooTBercTBYIOUlas NHpEKTpHCA JaHa ypaBHe-
HueM 2r—y—1=0. CocraButs ypaBHeHwe 9TOR rurnepGoaL,

549, Hano ypaBHeHHe paBHOCTOpOHHEH THIEPGOMB A3 —p?=
=q?, Halitn ee ypaBrerue B HOBoOft cucreMe, NPHHAB 32 OCH
KOODAMHAT €€ acUMITOThHL.

550. YcranosuB, WTO KaXinoe H3 CJASAYIOUWEX YpaBHEHHA
onpefeaser runepboay, HalTH And KaXKAOH H3 HHX NEHTP,
NOAYOCH, YpaBHEHHR ACHMITOT H NOCTPOHTB UX Ha Hepreixe:
1) xy=18; 2) 2xy—9=0; 3) 2xy+25=0,

561, Hahts ToukH nepeceueHHuss NPAMOA 2X——yf we

— 10=0 ¥ runepGoan %-—--%f-ml.
73



552, Hafitu Toukm nepeceqeuua npavofi  4x—3y —
—16=0 u runepGomu ogbs-———ml
5563, Hafitu Toukn nepecemenna npamoli 2x—y 4

«+ 1 =0 u runepboan -%’--—-%;-wl.

554. B chenyomux cAyuadx ONpPeNesHTs, KaK pacmo-
noMeHa TIpAMas  OTHOCHTENBLHO TIHOepOOJbl  nepecexaer
JIH, Kacaercs W/M TIPOXORNT BHE ee!

1) HomymBe=0, o2

— rn— l'

'E 3

o Pl
555 Onpeneamb, OpH KakHX BHAMEHEAX M NpaMasn
Yo -§- 4 m
1) nmepecekaer rumepGoay '_"“EE“‘I 2} xacaetcs ee;
3) npoxoaur pue sTOf THMEPGOH.
b56. BuiecTH ycaoBHe, NpH KOTOPOM NpAMasn y==kx-|+m

KacaeTci THIepGoMn g --—r=1,

" 557. Cocrasute ypaBsHeHHe KXacaTeabHOH X rrnepGone

-d;--—%ml B ee Touxe M; (xy; 4)).

558. loxasatbh, 4T0 KacateAnHbie K rHneplose, npo-
BEJIeHHLE B KOHUAX OJIHOFO H TOTO JKe ARWaMeTpa, napaf-
JIeNbHHL.

o 559 CocraBuTh ypaBHEHWS KacaTesbHHX K runepbone
W__=I NepueHARKYJAPHEIX K npaMoRt 4x—+ 3y —
—~T=0.

560, CocraBHTb YpaBHEHHR KacaTeAbHHX K rumepSone

%“%_1 napaiienphux mpamoft  10x—3y-9=0.

561, IlpopectH KacaTenapHHe X rumepGose -—-—-%1==

e —] mapaanenpo npamofi 2x-+ 4y—5==0 u srgHC-
AHTH paccrosaHde d MeMAy HEMH.

862, Ha runepGone -%—-%zl Hafith Touky M,
Ompxafimyio x npamoft 3x+-2y+1=0, u BEUHCAHTS
pacctoanne d or 10MkH M; xo sroii npamoh.

]



563. COCTaBH'rb ypasHEHHE Kacarte/IbHHX K rﬂnep6om=1
x?—y*= 16, npobeferHsX H3 TOUKH A (—1; —
564, HMa towkm C(l; —10} nposesens KacaTebHHe

2
K runepbone -%—-——-‘;21= 1. CocTasuTe ypaBHEHHE XOpAH,

coeuaMoell TOUKH KacaHHsA,
565. Hs TOuKH P(l; —b5) unpoBesesk XacaTeAbHbie

K runepbone —3----—-==l Bryucsute  paccrosnue d

or ToukM P po xopi runeplonu, coefHHMmOMEeR TOUKM
Kacan#s.

566. T'unepSona npoxomut uepes touxy A(V6; 3) m
Kacaercsl npaMoft 9x4-2y—15==0, Cocrasuth ypaBHe-
Hi#e 97O rumepGoibt NpPH YCAOBHH, YTO €€ OCH COBIIAfAIOT
C oCAMH KCOOpIHHAT.

567. CocraBHTh ypaBHeHHe Tuneploas, xacaloumefics
npauux 5x—6y—16=0, 13x— 10y—48 =0, npu ycnoeni,
uTQ ee OCH CORMaZaloT C OCAMH KOOpAUHAT.

538 YGeauBiiich, UTC TO'-!KH [Jlepeceuenus sanUnca

5 +-3-=-=l H  runepbOAL! 'i__""=l ABMAIOTCH  Bep-
INHHAME DPAMOYIGAbHOKA, COCTABATH YPABHEHHs €ro CTOPOH.
569, Janu runepGoant %—-— =1 # KaKad-HHOYAB

€ Kacare/bHasa, P—Touka nepecedeHHs  KacarvelpHoN
¢ ocbi0 Ox, Q—upoeKnHR TOYKH KacaHHA Ha TY e OCh.
.Jokazars, vro OP-0Q=a.

570. Dokasate, uTo ¢oOKych rumepBOoNbl DACHONOKEHBE
N0 pa3sHKe CTOPOHHW OT JHOGOH ee KacatednHOH.

B71. JHokaszaTh, 49TO TPOH3BCACHHE DACCTONHHA oT tho-

. 2 i ]
Kycos no /mobof kacarenbHofl K runepGone ﬁ,-——%zl

€CTh BeJIHUAHA NOCTOSNHAR, pasHas b,

572. llpamarn 2x—y—4=0 Kacaerca runepGoAL,
doKycH KoTopoli HaxopsTes B Toukax Fy(—3; 0) m F,(3; 0).
CocTaBHTb ypaBHeHHE STOH runepSoJbl.

573, CocTaBuTb ypaBHeHHe Tumep0oaH, GOKYCH KOTO-
POfl PacmONOMEHBl Ha ocH alCiuce CHMMETPHYHO OTHOCH-
TeJALHO HAYaja KOOPAMHAT, €CJM HSBeCTHH YpaBHEHHe
Kacateabuofi K runepbose 15x+ 16y—36=0 u paccros-
Hile MeXAY ee BepI!HHAMHA Z2q==8,

574, [MHoxasath, 4TO NpAMad, Kacalomancs runepbos
B HeKoTopo#i Touke M, cocraBlisieT paBHHe yrab ¢ ¢oxasine

HuiMH paguycamu F M, FJM H HpoXoaHT BHYTPH yma F 1MF

575. Ha npasorc ¢oxryca runep6oan -3-—-—_.1
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o, yraoM a{n< o < 3n/2) x ocu Ox Hanpapded Jyd
csera. Mssecto, uto iga=2. Jofina no runepBonst,
Ayd ot Eee oTpasuics. CocTaBHTbL ypaBHeRHe npamofl, Ha
KOTOPOH JISKHT OTPAXKEHHHA Jyd.

876, Jokasate, 49T0 3AAUNDC M THneploia, HMeOUIHe
obmpe GOKYCH, MepeceKaloTcsas MOA NPAMBIM YTJOM.

577. KosddsrlurenT paBHOMEPHOrO CHATHA IJIOCKOCTH
K ocu Ox papen 4/3. OnpesenuTh ypaBHeHHe JHHHH, B Ko-
TOPYio ~ WpH - STOM  CIKaTHH npeopasyercs runepona
X I . )

——— e ]

16 9
¥xasammae Cu. gagauy 509.

578. KoshduuueHnT pPaBHOMEPHOTO CXKATHH IJIOCKOCTH
K ocu Oy pasen 4/5. Onpegensrs ypaBHeHue JIMHMH, B KO-
TOpylo ~TpH  STOM CHATHH npeofpasyerca runepboda
x_ Y

mE 0 = lv

579. Hafitn ypapHenHe JUHHH, B KOTOpYl npeolpa-
syercsi ranepfoia x*—y*=90 npH ABYX 1fOCJAENOBATENb-
HHX PAaBHOMEPHHX CHATHAX NJAOCKOCTH K KOOPAHEATHHIM
OCsM, ecAH KOXpDHIMEHTH pPAaBHOMEPHOTO CIKaTHA NAOC-
kocTH K ocaMm Ox u Oy coorsercThenno 2/3 u 5/3.

580. Omnpemesnts KOpPHIKREHT ¢ PaBHOMEPHOrO Coxa
THA NAOCKOCTH X ocH Ox, npu KOTOpoM runepona -;—5--'-

2 ]

-—-gg=l npeofipasyercs B THnepboay -523--——-%—= .

581. Onpeaeautr KoDYHHHEHT ¢ PABHOMEPHOTO CIKa-

THA O/AOCKOCTH X ock Oy, Npu KoTopoM runepbona -?—

—%’éml npeobpasyerca B runepboay %-—-—%'?== I.
582, Onpegeaute xospbumuenTH ¢; H ¢; ABYX Hocae-
AOBATEJIbHMX pPABHOMEPHHNX CXATHA NJOCKOCTH K OCAM

Ox u Oy, npu RoTOopHX runep6ona 2"5;-—-—1"’%=l npeobpa-

x’ ys
Byercs B Immepéony —w=—7 =1l

§ 20, TlapaGoaa

Napatonofl HastRAeTCA TeOMETPHVECKOE MECTO TOWER, M Kamfoh

H3 KOTOPLiX pacCTOsHEE A0 HEKOTopolt PUKCEPOBAHHOR TOUKY MAOCKUCTH,

Hasupaemolt (oKycoM, DABHO PACCTORKHIY fI0 HeKoTOPOfi (HKCEpoBaHHON

l}}puuoﬁ, RasuBaeMofi gupexTpHcofl, Pokyc napabonH obosHauaercs Gyksof

+ pacetonmae ot PoKyca Ao AHpEKTPHCH — SyKBoil p. Uneao p HasHBageTCR
napaMeTpoM HapaGoakl. : _
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Ilycts hama BeXoropsa napaCona. BeeneM JeKapToBy NpAMOYTO/k-
HYIO CHCTEMY EOOPAFHAT T3k, Wrofn och alcuucc Mpoxoauaa uepes doxyc
AaHAol napalolll nepNEHNAKYNSPHO E JUPEETpHCe H Ohia HanpaBjeHa
OT AHpeXTpHCH K QOKYCY; HE4aN0 KOOPARHAT PACHOACIKEM NUCPEABEE MEXLY

Ve~ M v
o\ F ) _Fa )

Piuc. 19 Puc. 20

doxycoM r puperTpucolt {puc. 19). B sroll cucTeMe KOOPAMHAT BaBHaH MA«
pabona GyjeT ONpeNenATHCH YPABREHHEM

ghes2px. a

¥Ypapnenue (1) HasHBaeTcH KaHOHHUeCHRM ypaBHeHHeM napaloau. B stolt
e CHCTeMe KOODAMHAT AHPeKTPHCA BaHHON napaso.nu BEMeeT ypapHeHHe

——4
x 7.
doxansuult pa.un’{’c npoasponbuoli Toukw M (x; §) mepabomut (1. e.
Annua orpessa FAM) momer OwiTbh BHUHCAGH N0 GOpMYAe

r=-x+-£-.

TlapaGosa HMeeT OBHY OCh CHMMETPHH, HASHEAEMYIO OCBIO Hapabomw,
¢ KoTopoii OEa mepeceKaeTcd B eZMHCTReHRON Toure. TouEa nepecedeNHSE
napaGohl ¢ OChbI0 HAILIBRETCH o¢ BepInANof. TIpH yEasauHoM Bhille BriGope
KCOPAHHATHOR CHCTeMH och napabofH COBMEINEHA € OChIO ABCHHCC, BepIUEHA
HAXOAHTCH B Hauafe KOOPAHRAT, pea napaboia JHHAT B NPaBOH NOAYIIOC.
KOCTH, :

Ecau xoopaipathas CHCTeMa BHOpaga TaK, 4TO 0Ch aGCHHCC COBMEUGHA
¢ ocelo napabons, Halano xoo%mnar -— ¢ BeplinHOf, MO napabolia JeMHT
B aeBoil noAynacckocTH {puc. 20), To ee ypasuense CyAeT HMeTh BEA

Yre=—2px. @

B cnyuae, KorAa HATANO EQODAHHAT HAXOAMWTCH B BepINHEe, 4 © OCBHIO
COBMEICHA OCh OPAXHAT, Napabona 6yIeT EMeTs YpaBHeRHe

x*=2py, @
eC¥ OMa JAEXHT B Bepxnefi noaymsockocrs (pue. 21), B
B=—2py @

— ec/IH B HuXuell moayniockocta (puc. 22),



Kax oe B3 yperuenufi napatonst {2), (3), (1), rax u ypasmemme (1),
Ha3WBACTCR KAHOHATECKHM.

583. CocraBHTh ypaBHeéHHE DapaGofibi, BepliHHa KoTOpOH
HAXOEUTCA B Hauaje KOOPAWHAT, SHad, 10!

1) napafiona pacrionoxkeHa B NMpaBod NONYNAOCKOCTH CHM-
METPHUHO OTHOCHTeNBLHO ocu Ox M ee mapamerp p=3;

¥
; ¥
N
: F
2
\t i z
> g
Prcs 21 Puc. 22

2) napafona pacnoyioxeHa B JeBOH TOJNYOJNOCKOCTH CHM-
METPHYHO OTHOCHTeNbHO ocH Ox u ee napamerp p=0,5;

3) napaGoaa pacnosioeHa B BepXHel NOMYMJIOCKOCTH CHM-
METPHYHO OTHOCHTENbHO oc# Oy W ee napamerp p=1/4;

4) napaloua pacrofioxeHa B HEKHeH NONYIIOCKOCTE CHM-
MeTPEYHO OTHOCHMTeNLHO ocH Oy u ee mapamerp p=3.

584, Onpege/uTh BeNHUHHY NapaMerpa H pacnooieHHe
OTHOCHTENLEQ KOOPAMHATHHIX oOcefl CJeRYIOIZHX mnapabom

1) y*=6x; 2) x*=>5by; 3) y*=—"yx; 4) x3=—y.

585. CocraBuTe ypaBseHue mapaGofHl, BeplimHa Kortopolt
HaXCAuTCA B HauwalNe KOOPAWHAT, 3Has, UTO:

1) mapaosa pacnoioKea CHMMETPHYHO OTHOCHTGALHO
ocu Ox u mpoxomur gepes Touky A (9; 6);

2) napaGofia pacnoNioReHa CHEMMETPHYHO OTHOCHTEALHO
ocd Ox U BPOXOAuT Yepes Toury B(—-I; 3);

3) napaboia pacrHONOMEHA CHMMETDHYHO OTHOCHTeABHO
ocik Oy u npoxomur wepes toury C(I; 1),

4) napaGonia pacnoioXeHa CHMMETPHYHO OTHOCHTEADHO
ocH Oy u npoxoaur vepes touxy D{4; —8).

Bb86. CranpHOH Tpoc MNOABeINEH S8a JBa KOHIA, TOUKH
KPenJieHHs pacnoJIOXeHH Ha ORMHAKOBOH BHICOT®; PacCTOAHME
mexzy Humu pasro 20 M. Beasiuna ero npornfa Ha paccrosn-
HHH 2 M Or TOYKH KpEIIeHHs, CYHTaA IO FOPHSOHTA/H, paBHa
14,4 cu. Onpeneaurs BesiMauHy nporuwba 3TOro Tpoca B Ce-
pefHHe MeikAy TOUKaMHd KpenJieHHsi, NPHOJHKEHHO CuUMTafd,
yre Tpoc uMeer dopMy AyTH napaloiml,

78



587. Cocrasuth ypaBHeHHe napaloJEl, Koropad HMeeT
doxye E(0; —3)} 4 npoxozar Yepes Hayano KoopAHHAT, SHaf,
10 ee OChI) CAyXHT och Oy,

588. YcraHoBUTH, KakHe JHHHH ONPELEASIOTCA Clenylo-
IAMH  ypaBHEHHSIMH:

) y=+2V7% 2) y=+V"x; 8) y=-—-3V "2

4) y=—2Vx; ) x=+VBy; 6) x=—5) —g,

7N x=—V3y, 8 x=44"—y.

H306pasaTe 5TH JUHHH Ha 4Yeprexe,
, 5284? Haifitn ¢oxyc F 1 ypaBHeHHE JZHPeKTPHCH NapaGoawl
yr=24x,

590. Berarcnute oraiNpHRE Afamayc T0ukr M napaGons
y*=20x, ecan abcumucca Touxy M pasHa 7.

591. Buuucante dokaapHH# pamuyc ToukH M napaGount
y*=12x, ecnu oppuuara roukH M papsa 6.

592. Ha napabone y*=I16x "aitty touku, QokaibHufA pa-
JAHYC KOTOPHEX paBeH 13.

593. CocrasuTb ypaBHeHHe nNapaGoJiHl, echu JaH ¢oOKyo
F(—7; 0) u ypaBuenne nupeKtpuchl x—7=0,

884, Cocrasuth ypaBHeHHe napaboabi, SHas, YTO ee Bep-
HIHHA COBHajaeT ¢ Toukok (e¢; P), napaMerp pamen p, ocb
napanieasHa ocy Ox H mapaGofla npocTHpaercd B GecKoHeY-
ROCTh!

1} B8 noaoxutespHOM HanpaBiaekuu ocH Ox;

2) B OTpHOATENBHOM HanpaeleHHH ocH OX,

585, Coctasute ypasHeHEe napaGosEl, SHa#, YTo ¢ Bep-
IURHa COBNajiaeT ¢ ToYKoH {(a; P), mapamerp paBen p, ocb na-
pannessHa ocu Oy W mapaSona mpocrHpaercs B Oeckoden-
HOCTB:

1} B nosoXuTeNLHOM HampaBJieRKH ocH Oy (1. e, napabona
SIBAAeTCA BocXopalied);

2) B oTpuuartenbroM HanpasieHud ocu Oy (1. e, mapaBona
ABAAETCH HHCXOmAWed).

596, YcTaHOBHTH, YTO KaxAoce H3 CHERYIOUIHX ypaBHe-
mufi onpefesser mnapaGony, H HalitTH KOoOpIWHATHL ee Bep-
HIHHEE A, BeNHYHRY NapaMerpa p H ypaBHEeRHe JAHPERTpH-
e 1) Pe=4x—8; 2) y=4—6x; 3) x*=06y+42;
4) x*=2—y.

597, YcraHOBHTB, UYTO KaXJI0€ H3 CJAeAYIOIIHX ypaBHe-
HHH ompefenser napabody, W HaHTH KOOpAHHATH €e Bep-

mHHe A ¥ BeamuMHy mnapamerpa pi 1) y=%x‘+x+2;
9) y=A¥—8x+7; 3) y=—pg A+ 25—1.
10



598, YcraHOBMTH, YTO KaXKEOE H3 CJACLYIOUKHX ypaBHe-
Hufl onpefeiseT napaGosy, ¥ HaATH KOOPAWHATH ce Bep-
mHHE A H BeJHUHHY napaMetpa p: 1} xr=2y%— 12y 14;

2) x=-—-;—y’+y; 3) r=—y'+2y—1.

599, YcraHOBHTb, KaKkHe JHHHH ONPELEJAANNTCH CJIeayio-
UIAMHA YDaBHEHHAMM: '

) y=3—4V3x—1; 2) x=—44+3V g+ 5;
3) x=2=V6-2y; 4) y=—5+V —3x—-21.

Hsobpasuth 5TH JARHMM Ha uyepTeNKe. '

600. CocraButh ypaBHeHHe MapaGosibl, €C/IE JaHH ee GoKyc
F(7; 2) n pupekrpuca x—5=0,

601. CocraButh ypaBHeHHe Mapabo/nl, ecad AaHsl ee (o-
Kyc F(4, 3) u gupektpuca g-+1=0,

602, CocraBnTh ypasHense napaGo/bl, ecin Aatul ee PoKyc
F(2; —1} n ampextpuca x—y—I1=0,

603. Jdanu BepmmuHa mapaGonmt A(6; —3) u ypaszemue
e JuperTpucH 3x—5y-+1=0. Halfiru goryc F aroit napaGoant.

604. [launl pepmmua napaboas A (—2; —I1) u ypasuenne
ee 6,t({)rripelsz'r]:aHcm X+2y—1=0. CocraBurs ypaBHeHHe STofl na-

aBounl,
P 605. Ompenennts TOYKH mepecevennst npamodt x-+y—3=0
H napaloas x3=4y, :

606. OnpenenuTh TOURH mepeceuyeHHA NpAMOA 3x--4y—
—12=0 u napalomu y2=-9x.

607, Onpenenntb TOUKH NepecedeHun npamol Jx—2y+6=
=0 g napaGonu y3=6x,

608. B crreayiomux caAyqasx onpefeaKTh, KaK PacnosioxKeHa
JAHHAA [pAMaf OTHOCHTENABHO JaHHOM IlapaboJbl — nepe-
CeKaeT MM, Kacaerc Wad MPOoXoAHT Bre ee: 1) x—y42=0, y*=
=8x; 2) 8x+3y—16=0, x*=—3y; 3) 5x—y—15=0, y*=—0>5x.

609. OnpenennTs, NPH KaKHX SHAYEHHAX YIVIOBOTO KO(-
¢unuenta k npaman y=kx-+2: 1) nepecekaer napaGony yi=
=4y, 2) xacaercs ee; 3) NpoXoAuT BHe STOH NapabOJH.

610, BrpectH yciaoBHe, npH ROTOPOM Opsmas y==kx-+b
Kacaercl napaCosel y*=2px.

611. Ioxasare, 9T0 X mapaone y'=2px MOXHO MPOBECTH
ONHY H TOJIBKO OZHY KacaTeJhHYIO C YIVIOBBIM Ko3(idhHitueHTOM

612. CocrapuTb ypaBHeHHe KacaTeAbHOHA K napaGofe yi=
=2px B ee ToUKe M,(x;; y,).

813, CocrapniTh ypaBHeHwe npsiMofi, KOTOpas Kacaercs
napaboau y*=8x W napamnensHa npAMOE 2x+42y—3==0),
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614. CocraBHTb ypaBHeHHe mpsiMoft, KoTopas Kacaercd
ljﬁgaﬁgﬂm x*=16y ¥ nepneHAuKy/NApHA K npaMof 2x-+4y-+

615. IIpoBecTn kacatesbHylo K napaBosie y®=12x mapan-
JdeAbHOo mpamod 3x—2y-+30=0 m BHuMCAMTL paccrosiHue d
MeKRY STON KacaTeNbHON H fAaHHOA npsamoit,

616. Ha napaGone y2==64x HaliTk Touxy M;, Gamxafimyio
K npamoit 4x+3y—14=0, n BHUKHCAHTS paccTofAHHe d OT TOY-
KH M; 10 stoR npamofi.

817. CoctaBuTh ypaBHeHHS KacaTeJbRHWX K napaboe y*=
=36x, npoBeleHHHX H2 ToukH A(2; 9).

618. K napaGone y*=2px npoeefeHa KacCareAbHad. Iloka-
3ath, YT0O BepliHHA 3Tof Mapaboan JICKHT NOCEpeImHe MeKAy
TOUKOR NepeceyeHHs KacaTelbHOHN ¢ ockio Ox B npoekuued ToY-
K¥ Kacahuda Ha ock Ox.

619. Ms roukn A (5; 9) mpoBeaeHH! KacaTe/bHble K napa-
Gone y2=>5x. CoCTaBUTb YpaBHEHWe XOPHBH, COSRHHAKLER
TOYKHM KacaHus,

620, M3 touxu P(—3; 12) npoeesieAtt kacaTe/bHEE K Na-
pabode y*=10x, Buuucauts paccroguue d or T09ku P 10 XOpAL
mapa6onbl, CcoefMHAIMER TOUKHM KacaHHs.

621, OnpefenuTh TOUKH NEpeceYeHHs  JIHNICA 1’6—3+
-[-5%-'-1 H napabosbl Yt == 24x.
822, OnpefteAnTh TOYKH NepeceueHuA mnepﬁonu -ﬁ—

-——5-—-—-1 # napaboar g2 ==3x.

623. Oppefennth TOYKH Nepeceyenun napabon y=x>—2x+
+1, x=y*—6y-+7.

624. Hoxkasarh, yto npsMasn, Kacawiasca napabosas B He-
kotopoll Touke M, cocTaBager pagHeie YA ¢ (OKAJbHBIM
paguycoM ToYKH M B ¢ AydoM, KoTopHf, Hcxoaa us M, mger
napasleNIbHo OCH napaGoskl B Ty CTOPOHY, Kyha napaﬁo.na
GeCKOHEYHO NpOCTHPAeTCH.

625. M3 doryca napaboasl y*=12x noj ocTpEM yIJoM ©
K ocH Ox Hanpasaer Ayu csera. Mapectho, 4to g a=3/4.
Hoiiaa no napaBoanl, nydY or Ree orpaskicsa. CoCTaBuTE ypab-

HeHHe npAMol, Ha Koropoll JIEKHT oTpaMdceHHHH Ayd.
: 626. [oxasath, 4yro zABe mapafoabl, MMelOUlHe oOUYIO
och H oBni QoKyc, pacnoioKeHHHA MeXly HX BepillHHaMH,
HepeceKaloTest NOA TNPAMBIM  YIVIOM.

627. oxasats, yTo ecim ABe mapaoAnl co B3aMMHC Aep-
NeHAUKYAADHBIMH OCAME NEPeceKaloTca B YeThipeX ToYKax,
TO 3TH TOUKH JieXKaT Ha OAHOA OKPYMHOCTH.
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§ 21. Moasproe ypasHeHHE IAAMNCA, FRNEPGOAbE

1 napaloanm

Tlonapuos ypaBhenue, ofmee o dopue IAA WIIHNCE, OFHOIL BeTRU
runepGonst H napabondbs, HMeeT BUA

i
=T ecosp’ (0

T%e p, 0 — noasplkle KOOPAHHATH HPOH3BONBROR TOMKH AHHHEH, p — ho-
KaabRwd napamerp (nodosuHa GoXalbHOR XOpPAH JHHAH, VEPUeHIHEYASp-
Holl X e OCH), & — IECHeHTPUCHTET (B cayuae napadoan £=1). INoaspHas
cHeTeMa KOODEHHAT IPH 5ToM BRIOpaHA TaK, 4TO NOM0C HAXORUICE B (o-
Kyce, a noapHag OCh HaNPaBMieHa OO OCH JHHHA B CTOPOHY, NPOTHEOIOMON -
Hyto Smnxaiimed X sToMy GOKyCy IHPEKTPHCH.

628, Ilano ypaBHeHHe sjaaMICa -%-!—i—”;:e 1. Cocra-

BUThL €ro HOJAsIPHOE YpaBHEHHe, CYdTad, 4YTO HanpaBlieHHe
NONSAPHOH OCH COBMAZ2eT € HOJONKHTENLHHM HaNpaBACHHECM
ocu afcnuce, a NMOMOC HAXOXUTCH:

1) B neBoM ¢oxyce saaunca; 2) B npasoM Qoxyce.

629. [Jano ypapHeHHe THNepGOAL w5 =1 Co-

CTaBHTh HOJAPHOE ypaBHEHHe ee MNpapBofi BeTBH, CYKTad,
UTO HampaBflieHHe NOJAAPHON OCH COBMaAaeT ¢ MOJOXKHTENb-
HEIM HanpasfienueM ocH afCcIuce, a MOMoC HaxoNuTCs:

1) 8 mpasom ¢oxkyce runepboaner; 2) B JIeBOM dokyce.

630, Nlano ypasmemwe rmmepfor e —ip=1. Co-

CTaBHTH NOAAPHOS ypaBHeHHE ee JIGBOH BETBH, CUHTas, UTO
HanpasJieHHe NONAPHOA OCH COBHAZAET € MNOMOMKHTEMLHBIM
HampasJieHHeM ocH abcuHce, a8 NMOMOC HAXOAUTCH:

1) B nesom ¢oKyce rumepGoJie;; 2} B mpapoM (oKyce.

631. ado ypasHesuHe napaGoasl y*=06x. CocTaBHTH
e¢ MoJsApHOEe ypaBHEHHe, CYHWTAf, 9TO HAMPABJCHHe MOMAD-
HOM OCH COBNajaeT ¢ MNOJONHTENAbHEIM HalpapleHUeM OCH
afcuuee, a mosioc Haxoaurcs B (Qoxyce mapaGossl.

632, Onpeaeants, Kakue JAHHHE JaHN CACAYIOHHMH
YDPaBHEHHAMH B MOJAPHHX KOOPAMHATAX: ’

5 6 .
1)P=m, 2 P=T—est
10 12
Yp=—73—i YP=g=cs0’
= cos 9
P=3"Tcosp" 0= 3 300"
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633, YcramoBETH, UTO ypaBHEHHe p= T3—bcos B

HeJAeT SJHNC, W HAATH €ro NoJYyocH. )
8
634. YcranoBHTh, 4TO ypaBHeHUe P=T"Ecso OUPE
AeNIAeT MPapyio BeTBb IHNepOOJH, M HafiTH e¢ MOJYOCH.
635. YcraHOBHTH, YTO ypaBHeHue P=3—3mmg OUPE

‘ARNIAET SAMHNC, M COCTABHTH TMOJSPHEE YPABHEAUA €ro
RHPEKTPHC, .
1

636. YcramoBuTh, uTO YypasHeHHe P=3"Fcoep OHPE-

ASJSET NPaBylo BeTBb FUMepGOAH, H COCTABHTh MONAPHHE
ypaBHeHHA AHPEKTPHC H ACHMIUTOT 3708 MHmepGOH,

12
637. Ha sanunce p=m HaliTH TOYKH, IO
AApHHE pajHyc KOTOPHX papeH 6.
638, Ha runepGone [l ey yry
ASPHHA pajMyc KCTOPHX paBed 3,
= P .
639, Ha napaSone P=T—cos§ PRAHTH TOUKH:

1) ¢ HaWMeHbLIHM NOJSIPHHM PARHYCOM;
2) ¢ DONAPHBIM pAEMYyCOM, PpaBHHIM INApPAMETPY Mapa-
Gouee,

640, Iamo ypasueHne sanunca -E’-,-+-%:-=l. Cocra-

BHTh €10 MOJSPHOE YpaBHEHHe MNpH YCJAOBHH, UTO HAampas-
fIeHHe DNOMApHOH OCH COBRAZAET ¢ NOJOKHTENbHHM Ha-
npaBieHHeM OCH a6ClHce, a MOMIOC HaXOBMTCE B LEHTpE
SJIKICA.

641. Hano ypaemerne runepGoast -E:——-—g:—:= t. Co-

CTaBNTb ee NONADHOE YpaBHeHHe HPH YCAOBHHM, HTO Ha-
npasJeHHe NOJMADHOH OCH COBNANAeT € NOAOKHTEAbHHIM
HanpaBfieAHeM OCH alCHHCC, a DOMIOC HaXOAWTCS B LEHTpe
runepBosst.

642. {ano ypasmuense napaSom y*=2px. CocraButh ee
NoASpHOe ypaBHeHHe DPH YCJIOBHH, WIO HANMpABJEHHE MONAP-
HOM OCH COBNAZEET ¢ NOJOMHTEAbHEIM HAlIpaBJAeHHeM ocH albc-
LHCC, 2 NOJIOC HAXOAWTCA B BepuidHe rapaSodbl.

onpe-

HafiTH TOuUKH, NO-

§ 22, Buamerpnl MHHEH BTOPOro nopsaxa

B kypce aHaZHTHUECKON TeOMETPMH AOKASHBARTCA, YTO CRPEIHAH Na-
PANINbHEMX XOPX AHHHH BTOPOTO NOPAARE JeWAT Ha oHOR npsmofl. Bra
OpAMa7 RA3NBACTCA ZBAMETPOM JHHUH BTOPOre NOPAAKa.. Jaaderp, gena-



muft nononad Kakywo-ERCyNE XOpRY (4 SHATHT, ¥ BCe MApalAe/blibie eff),
HasHiBaeTCR COMPAMEHHEM 5TOR XopJje (B BreM XOpAaM, KOTOpHe e¢fi Iapak-
AeAbHH). Bee faaMetpul sananca ¥ rEnepOoiIE NPOXOAST YePEs LEUTP.
SJITARC 3afaH ypapEEHREM

L L=, )

TO €r0 AHAMETP, CONPMEEHHHH XOplaMm ¢ yraoBHM Kosdkpunuenrom &,
onpeReaseTcs ypapHeHHeM

B
V== *
Ecas remepfons safaka ypanHEeHHeM

. |
e @

TO eeé ZHAMeTPp, CONPSAMEHHHNE XopiaM ¢ yrioBHM Koshbuuuenrom &,
ONpeReNseTes YpaBHeHAEM

be
=g

Bee Amamerpn mapafons napaazeavad ee ocy. Ecam mapafona sapaxa
¥ paBHeHuUeM
y3=2px,

TO €& JNHaMeTp, CONPAKERNHn# xopAaM ¢ YIAoBHM EKosdxpunnerrom &,
ONpefieaseTch ypapheHneN

y:::.g- .

&

Ecan ogue H8 ABYX AHAMETDOB SNAHNCA WAR runepbofn AeAHT Ho-
HOMaM XOPAH, DAPAAJENbHEE APYIOMY, TO Bropofi IRaMerp. AeAHT f10-
noAaM XOPAH, NapajiefibEbe RepBoMy. Takme fBa AHaMeTpa Haak-
BaOTCH BSAUMHO COTNPMKeHNLIMH.

Ecnr & 1 k' -——yraosbie KospHUMHEHTH JBYX BSAHMHO CONPAMKEH-
HHX XHameTpoB saaunca (1), To

-kl o —y - {3

Ecny # 7 ' —yraoetie XKoappuuHeRTH ABYX BIAVMHO CONDANEN-
HHX guamerpos rHnepSonn (2), 10
bl
kY = {4)

CootBomenust (3) u (4) HASHBAOTCH YCAOBHAMH COMPKEHHOCTH FHa-
METPOE COOTECTCTBRHHO AR SANHICA H AR rnnepﬁam:l.

JipaMeTp JHHHA BTOPOTC NOPHAKE, NEPIEHANKYAAPEME K Comps-
JHCHBHIM XOpIaM, HaJHBAETCA IMABHREIM,

643, CocTaRdTh YpDaBHEHHS AHAMETPA SIIHICA —%+
+-£-= 1, mpoxopsuerc wepes cepeilHHY €ro XOpAH, OT-
cexaemoll Ha mpsmofi 2x—y-—3=0,

.2



644. CocTasuTh ypaBHeRHe XOPAW SAIHICA ‘%'l'%' =

= 1, npoxoaamef uepes Touky A(l; —2) u aensmiefica
€i0 TOROJAM.

645, CocraButh ypasHeHHA ABYX B3aHMHO CONpsDKEHHBIX
ZMAMETpOB 9JuIHINca x*+4y*==], U3 KOTOpHX OZHH OOpasyer
¢ oceio Ox yroa 45°.

646. CoctaBUTb ypaBHEHHS JBYX BSaHMHO CONpPAXKERHBIX
JuamerpoB saannca 4x?-+9y°=1], U3 KoTOpHX OAUH Napaiie-
e mpamofl x--2y—5=0.

647. CocraBiTs ypaBHeHusi ABYX B3aHMHO CONPSIKEHHBIX
AuamerpoB eanunca x*-+3y*=Il, u3 KOTOPRIX OAHHA HEpIeHAM-
Kyasper K npamoft 3x--2y—7-<0,

648, Ha ueprexe wsolpaxen susunc, [lodpsysacs mupky-
JieM B JIMHeHKo#, TOCTPOHTBL €ro LEeHTP.

849. HoxaszaTs, 9T0 OCH SJJAHNCA ABIATCA €EAHCTBEHHOA
napoﬁ €r¢g TIJIaBHHWX JAHAMETPOB,

850, Tlonbsyach caoficTBamMy coNpAXKEHHBIX AHAMETPOB, AO-
" Ka3aThb, YTO KaXAbf IaMerp OKPYRKHOCTH sIBASETCA IVIaBHbLIM.

661. a) B sanunc snncan paBHOGSAPeHHRA TPEYTOABHHK
TaK, 4T0 ero BepilHHa COBMAAAeT C ORHOM H3 BePHiHHA S/VIHIICA.
HoKasaTb, 9TO OCHOBaHHE STOTO TPEYTOJMBHUKA Mapa/lIeNbRO
OfHOH H3 ocell viAHNCA.

6) Hokasarb, 970 CTOPOHEI OPSMOYTONLHUKA, BHHECAHHOI'O .
B SJWVIMNIC, DApaJ/IeNbHBE OCAM 3TOFO BJHICA,

B} Ha ueprexe usofparkes snaunc, [loaAbsyach LuPKyAeM
H JHHefiKOH, ROCTPOHTL €ro IJaBHBE NHAMETpH.

652. Hokasatb, 4YTO XOpIM 3JJ4HNCA, COELHHAIONUIHE €ro
NPOUSBOABHYIO TOUKY ¢ KOHIaMH MoBOro puameTpa STOrO 9-
AKNCca, NapatieNibHBl Mape €ro CONPSKEHHLIX ZHAMETPOB.

653. a) Hokasarb, 9r0o cyMMa KBaIpaToB HBYX CONpfeH-
HHX NOJYIHAMETPOB 9JJIMNCZ eCTh BeJIHYHHA MOCTOSIHHAA
(paBHas cyMMe KBaipaTOB ero mojyocefi).

6) Hokasars, aro nnoillafe napajjiesorpamma, fOCTPOEH-
HOTO HA JBYX CONpSIKEHHHIX MoJyAHaMeTpax SJJHMCa, €CTh
BeAWYMHA NOCTOAHAAA (paBHad TNACWAAM TNPAMOYIOAbHHKA,
NOCTPOSHHOTO Ha ero MOJNyocax).

654. CocraButh ypaBHeHHe  nIHamerpa  TRIepGOIH

?—-ﬂl= , MpOXOAsIHEro uepes cepeiHHY ee XOpiH,
oTceKaeMoft Ha npsaMont 2x—y--3=0. _
6556, Hana runepSona .’;_.....é_}i.-_- 1. Cocrasuts ypas-

HeHWe ee XOpPABI, KOTOpas NpPOXOAMT Ueped TOUKY
A(3; —1) u penurca TouKOR A nowonam.
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656, CocraBETb ypaBHeEHS JBYX CONpSDKeHHHX XHa-
MerpoB THRepOOAN x*-—4ylw=4, H3 KOTOPHIX ONUH [po-
xonur uepes touky A (8; 1).

657. CocTaBuTb ypaBHEHHSA CONPSIKEHHRIX JHAMETPOB

runepGoas -%-—Ta: I, yroil MeMAy KOTOPHMEH pa-

BeH 45°,

658. Ha =eprexe msobpamena runmepbona. Ilosmbsyschk
RHDKYJieM ¥ JHHeflKoft, TOCTPOUTD ee HEHTP.

669, Hokasatk, 4o OCH TunepSOMH ABATIOTCT eTHECTBEH-
HOM mapoii ee MMaBHEIX ARAMETPOB. ,

660. Ha wueprexxe usobpakena runepbona. [oansysacs
HEPKYJeM H JHHeliKoB, NOCTPOUTH ee [VaBHbE AHAMETpH.

661. CocraBute ypaBHeHHe JuaMerpa napaGoasl y*=12x,
MPOXOAAIIETO Yepe3 CepenHHy ee XOpHALl, OTCeKaeMoH Ha nps-
mMolt 3x—+y—b5=0.

662. Jlana napaGona y*=20x. CocTaBuTh ypaBHeHHE ee
XOpAHI, KOTOpas NPOXOART Wepes TodrRy A{2; B) m jeaurca
TouKofi A momosam.

663. Jlokasatb, 410 Ocb Mapafoul ABIAETCA €ARHCTBEHHBIM
€e TJABHHIM JHaMeTpoM.

664. Ha uyeprexke nzobpaxena napaGona. [Toabsysace mup-
KyneM H JAHHelKOH, TIOCTPOHTL €¢ TJIABHBIA JAaMerp.



TTABA S

YHPOUEHHE OGLIEIC YPABHEHHS
JIHHHH BTOPOTO NMOPARKA. YPABHEHHSA
HEKOTOPBIX KPHBbLIX, BCTPEHAKIHKHXCH

B MATEMATHKE H EE NPHAOKEHHAX

§ 23. Uenrp JHHHE BTOPOTC NOPSIEA

Jlnuun, Koropa® B HexoTopolt Jexapromoll cEeTemMe KOODAWHAT
ofipefeasietcsl ypaBHeHHeN PBTODOH CTelleHs, RASHERETCS MuHped BTO-
poro nopanka, OOmiee ypapheHHe BTOpofi cremeHs (C AByMA NepeMeH-
HEIMH} MPUAATO SanHCHBATL B BHAE:

Ax® 2By - Cyt4-2Dx -1 2By} F =0, ()

HentpoM HexoTopoll UMMM HASHWBAETCA TaKAA TOYKA NNOCKOCTH,
no OTEOWEAHIO K KoTopoH TOuRH sToR ARMERM pacnoosomeRH CHMMe-
TpHUHO mapamu. JIAHHR BTOpOro MHOpAAKA, OOASNGIONAS CAHHCTBAHHKM
HeHTPOM, HASHBAOTCH HERTPAALHNMY.

ouka S{x Y) FABRASETCH LUEHTPOM JHAHH, OnNpefenseMoft ypas-
meHreM (i), B8 ToM B TOAbKO B TOM cJayuze, Korpa eé KOOpARHATH yiAo-
BACSTROPHICT ¥paBHEHHSM:

Axg; By +D=0, Biy+Cp+E=0. @
Ofoznauim uepes § onpefeawrens yroft cucremsi:

AB
5"]50'

Bepnunna § cocrepaserct w8 KosbHIMeHTOB npH CTAPHIMK UKeHaX
ypasHenna (1) M Ha3wWBACTCA JHCKPUMHHSHTOM CTAPIIAX QAEHOB 2TOTO
YPaBHeHHA.

Eeom § 320, To cucrema (2) mpaserest cosmectHoll u onpexenen-
Boff, T. €. HMeer pelleNHe W ODHTOM efHNCTBEHHOS. B sTOoM cayvae
KOODEMHATH ReHTPA MoryT OHTh OHpepeReHH 1O (opMyaM

BD Da
C olcE =mfsf:‘
“=1aB}' YTIAE
lsc BCI

Hepapencrao § 92 0 cAyKHT NPEIHAKOM LEKTDAMBHONR AMREH BIOPOTO
nopaaka.
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Ecnn S (xy; ty)—nenrp JNEHHM BTOPOIO MOPANKA, TO B peayibrare
npeobpasoBalRe KOOPAHHAT N0 (HOPMYIaM
x==§+xo. ¥ *‘!H‘yo

(4TO COOTBETCTRYET mNepeHOCY HAUATA KOOPIMHAT B HEHTP JAHEHE) ee
YpaBHeHHE NPHMET BHA

Ax®42Bxg 4 Cy*4-F=0,

rae A, B, C te e, uro B gaunom ypaexennu (1), a F onpemeasercs
dopuynoit
B cnyzae § #£ 0 uMeeT MecTo Takike caenyiowman dopmyaa:

- A

F='3"|
rae
ARBRD

BCE
DEF

Onpereantens A HaswpaeTcd AHCKPHMHHauTOM JeBOf uactH ofmero
YPABHEHHA BICpOH CTEMeHH.

665. YcranoButh, KakHe U3 CReAYIONHX JHHUR ABIAAIOTCA
LeHTPANLHEIMA (T. €. UMEIOT -eXHHCTBEHHHA IeHTp), KaKkHe He
HMEIOT LeHTpa, KaK#e HMeEIOT GECKOHEYHO MHOrMO LEHTPOB:

1; 31 —dxy—2y*-3x—12y—T7=0;

A=

-

2) 4x*4-bxy+3yP—x+9y—12=0;
3) 4x*—4xy+y*—6x+8y+13=0;
4; 43 —4xy-+y*—12x+6y—11=0,
9) x*—L2xy-+4y*+5x—Ty+12=0;

6) x2—2xy-+y2—6x-+6y—3=0;

7) 4x3—20xy--25¢2—14x+-2y—15=0;

8) 4x*—61y—y*-+3x--Ty+12=0.

666. YcTauoBHTh, IT0 CAeAyIOMUe JHHHH ABAAITCA LEHT-
PaAbHHME, B ANA Kamuof B3 FMX HafiTH KOOPAMEATH UEHTpa:

1) 3x34-bxy+-y*—8x—11y—7=0;

2} 5x*+dxy+2y*+20x+-20y—18=0;

3) 9x3—dxy—Ty—12=0;

4) 2x%—6xy-+5y2+22x—36y-+11=0.

667, YcraHoBuTh, UTO KaXKAAg® M3 CAeAyIOmMUX JHRHH
BMeeT GECKOHEWHO MHOro LEHTPOB; ANA KaXAoh M3 HHX COCTa-
BUTH YpaBHEBHE TeOMETPHUECKOTO Mecta WEHTPOB:

1) x*—6xy-9y>—12x-+36y+20=0;
2) 4x3-+dxy+-yr—8x-—4y—21=0;
3) 25x%—10xy-+y*+40x—8y+7=0,
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668. YcraHoBATH, YTO CREAYIOHINE YPABHEHUA ONPEALHIOT
OeHTpaJibHEle JHRKH; Opeo6pa3oBaTbh KakKjoe HS HHX OyTeM
NepeRoca HauaNa KOODAHHAT B IEHTD:

1) 3x*—6xy-+2y*—4x+2y+1=0;

2) 6x*+4xg-+yr+Hax—2y-+2=0;

3) 4x*+oxy--y*—10x—10=0; .

4) 4x2+2xy--6y>--6x—~10y+9=0.

669. ITpn kakux SHagSeHHRX M H 1 ypaBHEHHE

mxd+ 1 2xy-+9y3+-4x+ny—13=0
onpeaenser:

1) nenTpadbEyic JAREHIO;

2) mueuio Ge3 HmeHTpa;

3) JauHmIO, HMeoIMylO GecKOHEUHO MHOTO LEHTPOB.

670. Hano ypaprerue Jmuunn 4x*—dxy--y2+6x-1+1=0.
OnpesednTh, NpH KaKHX 3HAYERHAX YIIOBOro Koxpduouenra 2
npaMas y==kx: 1) nepecexaer 5Ty JHHHIOC B ORHOR TOUKe;
2) xacaercs 9ToH JMEHY; 3) MepeceKaeT 9TY JHHHIO B KBYX TOY-
kax; 4) me HMeer OOMHX TOueK ¢ STolt JHHEe.

671. Cocraputh ypaBHeHUe JUHHH BTOPOrc NMOpAlKa, KOTo-
pasi, HMes! LeHTp B HayaJleé KOODAHHAT, NPOXOAMT Uepes TOUKY
M(6; —2) u racaerca npamoli x—-2=0 8 Touke N {2; 0).

672. Touka P(l; —2) aBnnerca NEHTPOM JHHHE BTOPOro
NOpAAKa, KoTopas npoxopur depes Toury Q(0; —3) B Ka-
caerca ocd Ox B Hadatte KoopAHHaT. COCTaBHTR ypaBHeHHe
3Toll JAHHY.

§ 24, YlpusencHMe YPaBHCHHA UCHTPAJLHON JMHMH
BTOPOrc NOPHIKa K npocreiiiemMy BRAY
flycrs faHo ypaBHeHue
Ax34-2Bxy - Cy4-2Dx - 2Ey-4- F =0, ')

ONpeAeAfIoILee NEHTPAaALHYIO AREHIO BTOPOTO NopRiKa (§=AC —B83 £ (),
Ilepenocst HaZano KOOPAMHAT B HEHTP S (¥q; y‘S 1o ABHWY ¥ npeobpar
sys ypaenenze (I) no dopmyaam

s=%+%,  y=9t+vn

As?-\- 2Bxg +Cyi-F =0, @

Jas seuncrenus F uoxEo moabsoperees q:opny.uoﬁ
F=Dx,+Eyp-+F wnu Fu—s-.

noJayuanM

Janvhefimee ynpomense ypapHesHsa (2) FOCTHT@eTCH NPH  MOMOMK
npeobpaschalis KOOpIHHAT

r=xcosa—y sing, g=x sina-fy cos o, 3)
COOTBETCTBYIOMENC ROBOPOTY OCER Ba yrod o,

" 8%



Ecay yroxz ¢ bufpas tax, uro -
Bigia—(C—A)tg 0.--B=0, %)

TO P HOBHX EOODIHHATAX YpaBHEeHHE JNHHNH IPEMET BHX
A:xJS_I_C}y!l_I_F:c' {5}

rae A' £ 0, CT 50,

3amenanue Ypasueune (4) mossoasier onpeseauts g o, TOrA%
K3k B dopuyaax (3) yuacryioT sine B cosdl. JHag (RO, MOXHO
HaliTH sine ¥ cosa 06 (OpMy/aaM TPRIOHOMETPHA

L €08 gp== !
+ Y 1+igia | + ¥V itigta
Mexay xosdwbmuuentamn ypashenuft (1) u (5) cymecTEyIOT PaRHLE

COOTHQIDEHHA
AC'=AC—B:, A'4-C'=A4C,

KOTOPHE MO3BONALT OHpefeants KoafxpuugesTnt A" H €', He HPOBORA Ipe-
00pa3oBaAHHA KOOPAHHAT.

¥pabHeHHe ETOPOfi CTENeHA HasKEaeTCH SAABNTHYECKEM, ecan 620,
THI® HyeckiM, ecan 5«20, u napaonwsecknm, ecam 6=0,

PABHEHHE HEHTPANbHOH JMHHAH MOXET OHTH TOABLKG SJAMHITHYECKHEM
HAH runeplonHIecKuM.

Kampoe snagnTHveCKOE YpaBHeHAe ABAACTCA YpaBHeEHeM Jufo ofhK-
HOBEHHOTO SJJIHMACA, 160 BHPOXISHBOIO SJIAHNCA (T. 8, OTpeAesseT efuH-
CTBEHHYIO TOUKY), Aubo MHUMOTC SJMHNCA (B STOM Chiyuae YpaBHEHHe He
oupesieifeT HHKAKOTO PeOMETPHYECKoro ofpasa).

Kamnuoe runepfonyueckoe YDaBHeEWe oOnpefelser Auto OSHKHOBEH-
RYD THitepGoay, Aufio PHPOMACHAYI0 FHueploay (T. e. hapy NepeceRalo-
IMHXCH NPAMHE),

673. OnpeseanTt THI KaXKAOrO H3 CREAYOUHX ypasHe-
HAM *); Kax@oe 43 HHX [NyTeM NapaaielbHOre MNepeHoca
ocefi KOODAWHAT NMPHBECTH K NpocrefiltieMy BHZY; YCTAHOBHTSH,
KaKHe reoMerpuyeckue ofpaskl OHH ONpeensiorT, B H300pasHTh
Ha YepTeaKe pacnoioxkKeHAe ITHX 06pa30s OTHOCHTEABHO CTAphIX
H HOBHIX 0CeHl KQOpAMHAT:

1) 4x2-+9y2—40x-+36y-+100=0;
2) 9x*— 162 —bix—64y—127=0;
3) 9x?*+-4y2--18x—8y+49=0;

4) Ax*—y*-8y—2¢y-+3==);

b) 2x34-3y2+-8x—by+11=0.

674. Kamnoe W3 cAeAYIOUIMX ypaBHeRHHA NpHBECTH K Npo-
CTefllleMy BHEY; ONpemefHTb THN KAXKAOTO H3 HUX; YCTaHO-
BHTb, KaKHe reoMeTpHuecKHe 00pa3kl ORH CHPEIeAAIoT, H H300-
Pa3nTh Ha Yeprexe PacnoJoKeHHe STHX 06pasoB OTHOCHTEALHO
CrapelX H HOBWX ocell KOOpAMHaT:

sina=

*} To eCTh YCTAHOBHTS, KAKHE H3 HHX SBJAIOTCH SAAHITHISCRHMH, Ka-
EN¢ THNepGOAHYSCKAME H Kakke napaGomiueckuMn.
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1) 32x3-4-B2xy—T7y24-180=0;
2) bx2—6xy+5y*—32=0;

3) 17x%—12xy+8y2=0;

4) Bxt--24xy—by2==0;

5) 5x2—buy-+-5y3+8=0,

675. OnpegennTs THN KAXKAONO H3 CJAELYIINHX YpaBHeRWH
OpH [IOMOME BEIYHCJACHUA AUCKPUMHHAHTA CTAPUIMX UACHOB:

1) 2524 10xy-4-12¢2—T7x-+18y—15=0;
2) 3x%--8xy+Ty*--8x—1by--20=0;

3) 26x%—20xy-+4y*—12x+4-20y—17=0;
4) 5x24-14xy+ 1152+ 12x—Ty+4-19=0;
5) w—dxy+42-+Tx—12=0;

6) 3x*—2xy—3y2-+12¢—15=0.

6768, Kamaoe H3 clelyioluX ypaBHeHu#l NPHBECTH K KaHO»
HUYeCKOMY BHAY; ONPEAeNHTh THI KaKAOIo H3 HAX, yCTaHO-
BUTb, KaKne reoMeTprdeckue oGpasH OHH OHpeNesAlorT; BAS
KAKAOTO cAyHas H306pasuTh Ha YepTerke OCH NepBoHAYaNbHON
KOOPAMHATHOH CHCTeMM, OCH MAPYTUX KOOPAMHATHEIX CHCTEM,
KOTOpHE BBOAATCA HO XOAY PeHICHHR, M reoMerpHyecKui of-
pa3, onpelenseMulii AaHHHM YpaBHEHHEM:

1) 3x34-10xy+ 3y*—2x—14y—13=0;

2) 26x*—14xy1-25y2+64x—64y—224=0;

3) 4xy-+3y%-+16x-12y—36=0;

4) Tx*4-6xy—y*+28x+12y+28==0;

5) 19x3+6xy-1142-+38x-+6y+20=0;

6) Sxi—2xy-+5yt—4x-+20y+20=0.

677. To xe 3aganue, 910 1 B npefbiaymedl 3aiade, BEINOK~
HUTL EAA YDaBHERHH:

1) 14x2-+24xy+21*—4x+ 18y—139=0;

2) 11x2—20xy—4y*—20x—8y-+1=0;

3) Tx*+-60xy-32y2—14x—60y--7=0;

4} 50x*—8xy-+-35y°+100x—8y+-67=0;

b) 41x*--24xy--34y2+-34x—112y+-129=0;

6) 29x*-—24xy-+-36y2+-82¢x—96y—91 =0;

7} 4x2+24xy+11y2+64x+42y+-51=0;

8) 41x+24xy-+9y%--24x--18y—36=0.

678. He npoeoas npeoGpasosanus Kooﬁnﬂﬂa'r, ycTago-
BUTH, UTO KaxKioe H3 CAeAyiOUHX ypaBHeHHH onpefenser i-
JMie, B HaliTH BeJHUHHE! €ro moayoceii:

1) 41x3-+245y-+9y%--24x18y—36=0;

2) 8x2--dxy-+-5y*4-16x-4-4y—28=0;
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8) 13x218xy--37y*—26x—18y-+3==0;
4) 13x2+10xg+13y*+465+625-+13=0.

679. He nposoas npeolpa3oBaHus KOOPAHHAT, YCTaHO-
BHTb, 9TO KaXJoe H3 CACAYIOIWIMX YpaBHEHHA ompejenser
€IHHCTBEHHYIO TOUKY (BHPOMKHEHHBI SJAAHIC), B HAATH ce
KOODAMHATHL

1} SxLny+2yL2x+2~0

2) x*-2xy+-2y--6y-1+-9=0,

3) Ba*-+4xy-Hi*—6x—2y-+2=0;

4) x*—6xy--10y2-+10x—32y+-26=0,

680. He npomoas npeoGpa3soBaHHs KOOPAMHAT, YCTaHO-
BHTb, 9TO Xakioe M3 CJAELYIOHIAX YpaBHeHHit onpeaenser
rrEepGony, ¥ HaliTH BelUYHHH ee Hoayocedl:

1) 4x2424xy--11y2-+64x-+-42y4-51=0;

2) 12x%4-26xy--12¢4*~b2x—48y1-73=0

3) 3x*4-dxy—I12x416=0;

4) x*—6xy—Tyt-+10x—30y+23==0,

681. He npoBoas npeofpasoBaHuA KOODAWHAT, YCTaHO-
BUTh, UYTO Ka)KHOe W3 CHEAYIOAX YpPaBHEHHH oONpeiender
napy nepeceKalOmMMXCs NPAMHX (BHIPOKACHHEYI0 runepGoay),
¥ HafiTH MX ypaBHeHHA:

1) 3xr+dxy+-y*—2x—1=0;

2) x*—Bxy+8y*—4y—4=0;

3) x*—dxy+3y2=0;

4) x*+4xy+3y2—6x—12y+9==0.

682. He nporoms npeoGpasoBaHMa KOOPAMHAT, YCTAHO-
BHTh, Kakue reoue'rpnqecxne ofpa3bl onpegenanTca CASAyio-
mmm YpaBEeHASMH:

8x*——l2xy+l7y"+16x—l2y+3—0

2) 17x*—]8xy—T7y*+34x—18y+4-7=0;

3} 2x8+4-3xy—2y°+5x+10y=0;

4) 6x*—6xy-+9y*—4x+18y+114=0;

5) Sxt—~2xy-+bys—4x+20y+20=0,

683, IIna moGoro SANMNDTHYECKOTO YpaBHeHHS FOKA2AaTh,
TTO HY OfHH H3 KosdduuuentoB A u C He MoXer ofpamarbes
B HyJb H 970 OHH CYTh YHCJa ONAOTO 3HaKa.

684. HoxasaTh, UTO IJWIBOTHYECKOS YypasHeHHe BTOpOiH
creniern (62>0) onpefenser 5/Munc B TOM # TOALKO B T0M CAy-
Yae, Korfia A H A cyTh UNCAA pasHBHIX 3HAKOB.

888, Jokasath, UYro VIIMNTHUECKOS YpaBHeHHe BTOpoOR
crenedn (0>0) nAsnderca ypaBHeHHEM MHHMOIO SJIIKICA
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B TOM M TOJIbKO B TOM cJiydae, Korna A # A oyTb wuena ofyHa-
KOBEIX 3HAKOB,

686. IMokasaTb, %T0 SJJIMNTHYECKOe YpaBHEHWe BIOpoft
crenenn (0>>0) onpenenser BHEIPGKACHHHEA sa/MHnc {T04KY)
B TOM M TONBKO B TOM Cydae, Korga A==0,

687. Hokasarh, uto rhuepGosinueckoe ypaBHeHHe BTODOMH
crenienn (8<C0) onpemenser runepGody B TOM U TOABKO B TOM
caydae, Xoria A=£0.

688. Ilokasarte, uto runepGosinyeckoe ypaBHeHHe BTOPOH
crenenn (6<0) onpesenser BHpoMaeHHYIO rumepGoiy (mapy
nepeceKalOMUXCA OPAMEX) B TOM H TOJABKO B TOM cayuae,
Korga A==Q,

§ 25. Mipueesenne napaloaHvecKore ypaBHeHAA
K mpocreitimmemy BHAY
Ilycre ypaBHeHHe
Ax-2Bxy+ Cypt2Dx+2Ey+F=0 m
ABXgeTCq TapaGoMAgeckuM, T. ¢, YAORTETBOPAET YCAOBHIO
= AC—-P2=0,

B sToM ¢cNyvae NHHMS, onpesesinemMan ypasaekneM (1), MaG0 He HMEST HeHT-
pa, AnGo AMeer GecKOHEYHO MHOTO HEATPOB., YHpoHieHHe RapaGoaHyecKoro
YPaBReHUA UenecoolpasHe HaYATh C MOBOPOTA KOOPAHMHATHHIX oceft, T. e.
tHauana npeolpasoBaTe ypaeHeHue {1} npu nowmourn Gopxya

x=x" cos a—y' sin &, y==x' sin a+y" cos &, 2
¥roa o cregyer HaliTe U3 ypaBHeHHSR . ’
B tg? o (C—A) tg a—B=0; &
TOTBA B HOBWX KCOPAHHaTax ypapuerue (|} nprBozatcs inGo K BUAY
A'x' 42D ' 9E y +F=0, L)
rae A's=0, 2o K sRay
C'y'*+-2D'¥+-2E'y'+-F=0, ®)

rre €' #0.
JHaneneiimee ynpomenne ypasuernit (4) r (§) nocraraercs nyTeMm nma.
PalAeNBHOTC NepeHecenns (NOBepHYTHX) oced.

689. YcraHOBHTB, WTO Kaioe H3 C/ACAYIOIHX ypaBHeHHH
ABNAeTCA NapaloMUecKUM; KaXKRoe M3 HHX TPHBECTH K Apo-
crefimeMy BHIY; YCTaHOBHTb, KaKue reoMerpuueckue olpaskl
OHM ONpeAeNdioT; ISl KaXIoro cirydas Uso6pasuTh Ha deprexe
OCH NIepBOHAYAALHON KOODAMHATHOH CHCTeMEl, OCH JPYrHX
KOODAHHATHLIX CHCTEM, KOTOpHie BBONATCH MO XOAY peLIeHHs,
# reomeTprYeckHi o6pas, onpejeiaAeMbili JAHEHM ypaBHeHHeM:

1} 9x2—24xy-+16y>—20x-4-110y—50=0;
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9) Ox+12ey-H4y2—24x—16y-+3=0;
3) 16x2—241y+0y*—160x+120y+425=0.

890. To e sagatue, uTo # B npesuixymeft sagave, BHNOI-
HHTL AJi7 ypaBHeRHH:

1} 9x2+24xy+16y°—18x4-226y+-209=0;
9) 1—2xy-Fyd—12x+12g—14=0;
3) dx2+12xy-+9y*—dx—By+1 =0,

691. Iaqa moGoro napaGoaMuecKoro ypaBHEHHS HOKasaThb,
uro kosdpuumueHTt A B C He Moryr OuTb GHc/AaMH PasHLIX
SHAKOB U 4TO GHH QHOBPEMEHHO HE MOTYT 06patlaTeea B RYJb,

692, loxasarb, u9to Jmofoe napalofindeckoe ypaBHeHHe
MoXer GHTh HAMHCAHO B BUAES

(ex-+By)*+2Dx+2Ey+F=0,

JloRasaTe Tak¥e, uUTC 3MAMNTHUSCKHe H rumepbojudecKue
YpaBHEHEA B TAKOM BHfE He MOTYT OHTb HallHCAHHLL

693. YcramoBath, €TC CAeAylOUlHe YpaBHEHHA ABIAICTCA
napaGoiMyecKHMH, B 3anHCATh KAJKLOE H3 HUX B BHIR, YKasaH-
HoM B safaue 692:

1) x2+4sy+4yt+H4xt+y—15=0;
2) 9r—Baxy-+yt—x+2y—14=0;
3) 2622—20xy+-4y2-+3x—y+-11=0;
4) 16x*-16xy--4y>—5x+-Ty=0;
B) 9x%—42xy+49y2+3x—2y—24 =0,

694. Iloxaszath, UTO €CAH ypaBHEHHe BTOpod cremeHH
fpNgercs napaCo/uidecKdM H HalKcaHO B BHAS

(ex+-Py)*-2Dx+-2Ey-+ Fe=0,
TO JKCKDHMHHAET ero Jesolt dactH ompeieisercA dopMmysoh
A=—(Dp—Eum)®.
695. Hokasars, uro mapalomuuecKoe ypaBHeHHe
(ax-+py)+2Dx+2Ey+-F=0
OpE moMOLtH NpeolpascBaHusA
x=x'cos 8—y’sin @, tg Bm-—-g;,
y=xsin 0-+-y'cos 8,
HPUBOAMTCA K BRAY
C'y'*+2D's'+2Ey +F'=0,
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The
C'=al4f, Dm ]/;_I-EI-FT’

a A — nuckpuMEHaHT Jiepofl YacTH JaHHOIO YpABHEHMA,
696, oxasare, uro napaGo/izdecKoe ypaBHeHHe ONpeae-

Jser napaofiy B TOM H TOABKO B TOM C/ydae, Korla A==(,

Joxazatb, 910 B 3TOM C/Aydae HapaMerp napaGovi onperenser-

¢ dopMyaoi

P= =4 _,
(A+CF
697. He nposons npeoGpasoBanns KOOpIAAAT, YCTAHOBKTS,

9TO Kamhoe H3 CAeTyImuX ypasHenuil onpefenser napaboay,
H Hafitu napametp 970f napaGoJer:

1} 9x24-24xy-+1642—120x490y=0;.

2} 9x2—24xy-+16y*—54x—178y-+181=0;
3) x*—2xy-+yt-+6x—14y+29=0;

4) 9x*—Bxy4-y*—b0x+-50y—275=0,

608, JlorasaTs, uro ypabBHeHHe BTopofl CreneHH sBAsETcs
ypasHenHeM BBIPOKIECHHOR JIMEMK B TOM H TOJLKO B TOM Gly-
qae, Koraa A=0, ’

699, He npomoga npeoGpa3oBaHHA KOOpAMHAT, YCTAHO-
BHTb, YTO KaiKJOe M3 CHeAYIOHIMX ypaBHeHHH onpejeaser
napy mapasiAelbHEX NPSIMBIX, H HafiTd UX ypaBHeHHA:

1) dx2+-dxy+y2—12x—6y+-5=0;
2} 4x2—12xy-+9y*+20x—30y—11=0;
3) 25x%—10xy+y*+10x—2y—15=0,

700. He npoBoas npeoGpa3sobaHAd KOOPAMHAT, YCTaHO-
BUTb, 4TO KAXKA0OS H3 CASRYIOUIMX YPaBHeHUN onpenenser oRHY
npsmMylo (Hapy CAHBHINXCH NPAMBIX), H HAalTH ypaBHeHHE STOH
npamof: ' '

1) P—6xy-+9yP-+dx—125+4=0;
2) 9x2+30xy--25y*+42x+70y--49=0;
3) 16x2—16xy-+4y2—72%-+365+81=0.

§ 26, YpaBHEHHA HEKOTOPLIX KPHBHYX, BCTDEYAIOHIHXCH
B MaTEMATHKE M €€ NMPHAOKECHRAX

701. CocraBuTh ypaBReHHE NeOMETPHYECKOrO MeCTa TOUCK,
NponsBeeHNe PacCTOAHHA OT KOTOPHX A0 JHBYX JaHEHIX
TodeK Fi(—c¢; 0) u Fy(c; 0) ecTh nocrosiHHadA BesliUHHE a3,
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Taxoe reoMeTpHYecKoe MeCTO TOUEK HASHBAETCA O0BAJOM
Kaccunn (puc. 23).

702, CocTaBuTh YpaBHeHWe T'eOMETPHUYECKOTO MeCTa TOYeK,
NpousBeJeHHe PaccTOARHR OT KOTOPHIX A0 ABYX JA2HHLIX
touek Fy(—a; 0) # Fi(a; 0) ects mocTOSHHAsS BeAMYHHA o,
Takoe reOMeTpHYECKOS MECTO TOUEK HA3BIBAaeTCA J& M H H-
ckaTo# (puc. 24). (YpaBHeHMe NeMHUCKaThi cHAYAAA HalTH
HelOoCPeACTBEHHO, IIOTOM — PAcCMATpHBas ee KaK YacTHHIH
Bux opaia Kaccunu,) CocraBHTE Takke ypaBHEHHE JEMHU-
CKaThl B NOJAPHLIX KOOpIHHaTaX, COBMEmAs NOAFPHYIO OCh
€ ToM0KATeNBHOK NOTyockio OX H MOAIOC ¢ HAYAJIOM KOOPARHAT,

Pue. 24 .

703. CocraBUTh ypaBHEHHe TeOMETPHYBCKOIO MeCTa OCHO-
BaHRH nepneHRUKYAAPOB, ONMylleHHHX H3 HAuaka KOOPAHHAT
Ha npsMeie, OTCeKalolHe OT KOOPAHHATHOTO Yria TpPeyrodb-
HHKH noctoARHON nnomamu S.

Yrasauue CocTapAre ypapHeHHe cHAYafa 8 ACARPHHX KOOPAM-
Hatax, CORMellafg NOXIGC € HAY2JNOM KOOPIHHAT H HOAApPEYH Ok ¢ nO-
JAOKETeNLHOR moayoceio OX.

704, HMokasath, 4T0 reoMerpHuyeckoe MecTO TOUEK 3alatiH
708 ecrb sneMHucKata (cM. 3ajauy 702).

Yxazsauue, JlopepuyTs KOOPERHETH OCH HA yroa 45°,

705. Jlyu @, B Ha4a/IbHOM NGJIOXKEHHH cOBNajallIAl ¢ mo-
JIApHOf ocklo, Bpaiaerca BOKPYr momoca O ¢ nocToAHHOR yr-
NoBoll ckopocThio @, CocTaBuTh B JlaHHOM cHCTEMe NMOMAPHBIX
KOOPAHHAT ypasHeHHe TPaeKTOPHH ToukH M, Kotopas, umes
HavafibHoe noJioxeHue B O, ABHXercs N0 AYydy g PaBHOMEDHO
¢o cropoctslo v (cnupanabs ApxuMepa, puc. 25).

708. Ilanst npaMas x=2r H OKPYKHOCTh pafuyca r, KOTo-
pad npoXofuT Yepes Hayado KoopAuHat O m Kacaerca AanHOH
npamofi, Us toukn O npoBelen Myy, nepeceKaoiuii TaHHYIO
OKPYXHOCTs B TOYKe B w JaHRyi0 npaAMylo B rouke C, Ha
KOTOpOM oTiokeH oTpesok OM=BC (puc. 26). Tlpu Bpamenuu
Ay4da anuHa otpeska OM Mensercs # Touxa M onuchiBaer KpH-
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BYyIO, HashisaeMylo HHccoH 5o R CocTarute ypaBHeHHe
HHCCOUABL.

707. Hauul npamaa x=a{a>>0) ¥ OKpYKHOCTL AUAMETPA &,
NpoXoAsilian Yepe3z Hauako XoopAumaT O M Kacatomtascd JaH-
no#i npsavoft. Ms Touxu O npobegen ay4, nepecexaiomuil OKpyx-
HOCTD B TOUKe A H ZaHHYI0 npaMyio B tosxke B. 3 touex Ap nB

e
!ﬂ-*’

Pae. 25 Puc. 26 Puc. 27

npoBefeHLl NMpAMule, Mapajiiesibyele COOTBETCTBEHHO ocam Oy
H Ox (puc. 27), Touxa M nepeceueHns ITHX NpAMBIX NPH Bpa-
INEHUH Jiy¥a OMKCHLIBAET KPHBYIO, HaSHBaeMyld BepSshbe-
p o fi. CocraBuT ee ypaBHeHHE.

708. U3 rtoukn A{—a; 0), rae «>>0, nposened nyd AB
(puc. 28), Ha KoTOpOM 7O 00 CTOPOHH! OT TOYKH B OT/IONKeHH!
orpesku BM u BN opunaxoeofi paunel b (b=const), Ilpu
BpallleHuH Jy4a ToukKH M H N onucHBalOT KPHBYIO, HashiBae-
Mylo Kouxomnpoil. CocraBurh ee ypaBHeHHe cHadanla
B MOAAPHHIX KOOPAMHATAX, NOMellas Nojioc B TOYKY A H Ha-
npagAfsfs NOJAPHYIO OCh B NOJOMATEABHOM HAaNpaBACHHH OCH
Ox, a sateM nepefiTH K JaHHOH cucTeMe JBEKapTOBHX [IpAMO-
YPO/MbHBIX KOOpPAMHAT. -

709. Us touxn A{—a; 0), rae a>0, nposegen xyu AB
(puc. 29), Ba KoropoM mo 06e CTOPOHE! OT TOUKH B OT/IOMeHE!
orpe3kst BM u BN, pasuxe OB. Tlpu BpalleHun Jyda TOIKH
M u N onuchBaioT KpuBYiO, HasHBaeMyl0 c¢Tpodou Ao fi.
CocrasuTh ee ypaBHeHHe CHa4Yafa B DOJIAPHHIX KOOpEHHATAX,
noMelllas NOMIOC B TOUKe A B HANPABIAA MOAFPHYIO OCh B ho-
JIOKETENLHOM HaupasiicHuH ocE Ox, a saTeM nepefiTh K JaH-
HOH CHCreMe JAEKapTOBHX MNPAMOYIOMBHEIX KOOPAHHAT.

710. M3 navasa KOODEHHAT MpOBesied JNy4, NepeceKaiOmni
HAHHYI0 OKPYKHOCTS x°-+y*=2ax (a>0) B Touke B (puc. 30);
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Ha Jyde no ofe CTOpPOHH! OT TOUKH B OT/ACHKeHH paBHbie MeXAY
“coboit otpesgn BM u BN nocroaunoit paunnt b, [lpu Bpamenun
ay4a T09KH M B N onuckiBaloT KPHBYIO, HASHBAEMYI0 ¥ X H T-
ko#i ITackaasa (puc. 30). CocraButh ee ypasHeRHe CHa-
yaJia B MOJMAPHEIX KOOpAHHATAaX, COBMEINas MOJIOC C HayaJoM

Pne. 28 Prc. 29 Pue. 30

KOOpANHAT H NOJASPHYIO OCh ¢ MoJoxuTtennHolt nonyocsio Ox,
a 3areM nepefiTH K AaHHOA cHCTeMe AEKApTOBBIX IPSAMOYIOJb-
HHX KOOPAMHAT.

711. Orpesok JMHHW 2a fKBHXKETCd TaK, 970 €ro KOHIB
BCe BpeMs HaXOoAATCS Ha KOOpA#HATHHX oCAX. COCTaBHTB
ypaBHeHHE TPAEKTOPHH OCHOBaHHR M nepneHauKyasapa, ony-
IIEHHOTO H3 Havala KOOpIMHAT Ha oTpesok (puc. 31), cHavasa
B NOJAPHEIX KOOPAHHATAX, COBMeIllad NOMKC ¢ Ba%aJoM Koop-
HdHAT H [ONAPHYID OCh ¢ MNoJloxuTeabHofi noayocslo Ox,
@ sareM nepefiTH K AaHMHOE CHCTeMe HEKapTOBHX NpPAMOYIO/b-
BHX RoopauHaT, Touka M onucblBaer KpuBYIO, HASHBAEMYIO
GeThHpexflenecTKOBOH pos3ofl.

712, Orpesok ANEHE! 4 ABHAXeTCH 7TaK, 970 €ro KOHHH
BCE BPeMA HaXOAATCA Ha KOOPAMHATHHX 0caX (puc. 32). Uepes
KOHIIH OTpesKa OPOBeficHH OpfMble, NMapasiielbHuE KOOPAH~
HAETHEIM OCAM, B0 MX B3aUMHOIC NepeceucHus B Touke P,
CocTaBHTh ypaBHeHUe TPAeKTOPHH ocHoBaHHA M nepneBIuKky-
Aispa, ONMYLIEHHOTO H3 TOYKH P Ha OTpe3oK. JTa TPaeKTOpHsA
HasHBaeTCR acoTpoH Ao,

Yrasanue, CocTaBiTh cHawalla nNapaMeTpHUecKie YpaBHeHHS
ACTPOHEH, BMOEpad mapaMerp f, KaKk yxasaHO Ha puc, 32 (3areM HCKmio.
WUTL HapaMerp i ).

713. Vs tourn B nepeceuenusi syga OB c oxpyxHOCTBIO
x*+y*=ax onymes nepneHuxyasap BC za ocs Ox. Ua rouru C
ra ay4 OB onywer nepnergukynsp CM. BuBectn ypaBHeRne
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TpaexTopun Toukd M cHavana B NONADPHLIX KOOPAMHATAX, COB=
Melliasi HOJIOC ¢ HAYaA0M KOOPAMHAT H HOJSPHYIO OCh ¢ HOJO-
EuTeNbHON fonyockio Ox, a saTeM nepefiTH K RaHHOH cHcTeMe
HeKaPTOBLIX NPAMOYFOJABLHHIX KOOPAHHAT,

Prc. 32

714. Huts, HavmoranHada Ha OKPYXKHOCTH X3-+yi=y® pas-
MaTBIBAETCH TaK, YTO B TOUKe B, Ile HATh OTASNAETCH OT OK-
PYHRHOCTH, OHa OcTaercsl KacateibEofl K Hefl (puc. 33). Hafitu
NapaMeTpHYeCKHe YPABHEHHS JIMHWH, OIHCHBAeMOH KOHIOM
HHTH, €CIH HAYaAbHBIM MOJOKEHHEM
KoHIA saABasgercs Touka A{a; 0},
rae a>>0. Jluung, o Kotopok Hzer
peys, Ha3uBaeTcR SBOJABLBEH-
TOX OKDPYXRHOGCTH,

¥

Puec. 33 Puc. 34

715. Kpyr paauyca a Karurcs 6e3 CKOJbKEHUS MO OCH
Ox, Tpaexktopus sekoropoli ToukH M OKpPYXRHOCTH 3TOrO
Kpyra HashiBaercs LU KJAOM Zo# (puc. 34). BuiBectd na-
paMerpuYecKde YPaBHEHAs LHKIOULH, MPHHHMad B KauecTBe
napaMerpa { yroJi, Ha KOTOpHI roBopaukBaerca Katdlllascs
OKPYXKHOCTb BOKPYF CBOET0 EEHTpa; CUHTATh DPH ITOM, YI0
B HavaJbHHE MoMeHT (#==0) Touka M HaXozuTcA B Havande
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KoopauHar, Mcxmognte mapamerp ! u3 NONYYeHHHX ypas-
HeHEH.

718. Kpyr pazuyca a XaTHTCS 663 CKOJNLKEHHS 10 OKPYXK-
HOoCTE A%-+y*=g®, ocrasasick BHe ee. TpaeKTopHs HeKoropoft
T09KH M OKpPYMKHOCTH KaTdllierocs
Kpyra HashiBaercd EKapAHOH-
I o # {puc. 35). BeiBects napamerpH-
YeCKHE YpaBHEHHA KapAHOHAH, BHI-
6Hpan B Kadecrbe mapamerpa ! yrod
Haknoda K ocy Ox paguyca Heno-
JMBHKEO# OKpPYIKHOCTH, NPOBEAEHHO-
IO B TOUKY KacaHdf ¢ IOABUMXHOMH.
Cuanrath OpH 3TOM, 9T¢ B HAYaJbHHA
Mmomeur (f=0) Touka M Haxogmurcs
cnpaba Ha oc Ox, Ilepefitu K moasip-
HEIM KOOPRHHATAM IIPH  YCJOBHH, YTO
Hanmpap/ieEHe OOJNAPHOH OCH CcOBIIa-
RaeT ¢ NOMOXHTeALHHIM HanpapieHHeM OCH alcuce, a no-
JIOC HaXOm#TcA B TOYKe A. JloxasaTs, 410 KapIHOBLA €CTh
gacrHuifi BuR yaurka Ilackana (oM. sapagy 710).

¥

Pic. 35

e
.
hY
p e
ft !
g &
Puc. 38 Puc. 37

717, Kpyr paapyca g xatntes Ge3 CKOJBXEHHN MO OKPYHK-
goctd x2-}y*=b?, ocraBasich BHe ee. Tpaekropus HeKoTopol
TOYKH M OKpYXKHOCTH KaTsllerocl Kpyra HasbiBaercss 3 0 R-
HHKAoOHROR  (puc. 36). DBuiBectH napamerpuyeckue
ypaBHeHHS SOHIKKJOWAb, BLiGHpad B KauecrBe napametpa !
yroa HaknoHa kK ocH Ox paguyca HeHOXBHMHON OKDYXRHOCTH,
NpoOBeNeHHOIO B TOYKY KACABEMA C MOABHXKHOH; CuHTaTh NMpH
9TOM, YT0 B Hausadbpbili MoMerT (f=0) Touka M Haxomwrcs
copapa Ha ock Ox, JIokasaTh, 910 KapjHouma (cM. 3agnagy 716)
€CTh YACTHHIAl BUA SHEUEKJEOMAH.
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718. Kpyr paauyca a xaturces 0e3 CKONLXEHHSA 1O OKPYXK-
BOCTH x%+4y*=b%, ocTaBasck BHYTPH Hee, TpaekrTopHa HeKO-
topofi TOYKK M OKpPYXKHOCTH KaTsiHIerocsi Kpyra HasbiBaercA
runonukaounAof (puc. 37). Buimectu napamerpuue-
CKHe ypaBHeHHA THNONMKJIOMAH, BHIGHpad B KayecrBe mapa-
MeTpa { yros HakmoHa K ocd Ox paauyca HeDOZBHIKHON OKpyHK-
HOCTH, MPOBEIEHHOrO B TOUKY KacaHMA C-HOABHIKHOMN; CYHTATH
NpH 3TOM, 9TO B Hauaabuu# MoMedT (1=0) Toura M Haxoauren
cnpasa Ha ocu Ox. Iloxasars, gro actpouga (cM. sagawy 712}
ecTh YACTHHIA BHJ THIOHMUKJAOHAH.



YACTH BTOPAH .
AHAJIHTHYECKASl TEOMETPH%
B NPOCTPAHCTBE

FJIABA 6

HEKOTOPBHIE MPOCTEHIIHE 3ANAUH
AHAJIMTHYECKOA 'EOMETPHH B NMPOCTPAHCTBE

§ 27; JlexapToBR! MPAMOYTONbHbLIE KOOPIHHATH
B WPOCTPAHCTEE.

Jexaprora npAMOYIONERAA CHCTEM2 KOODAWHAT B NPOCTPARCTBE O«
penenferca sazappeM JHHefAOR efHAHUN IS HSMepeHHS IAHH H Tpex
Nepecekaimaxcd 68 ofHoll ToYHe B3AMMHO NEPNEHRUKYIAPHHX Oced, 3a-
HYMEPORAHHLX B KaRoM-inbo HOPAAKE.

OUKa TepecedeHAR Oceli EASHBaETCH Haua/loM KOOPAWHATs; 8 CaMu
OCH — KOOpARHATHHME OCAMH. [leppan KopIHHaTHAZ oCh Hasmpaercs
ochio aftrEce, BTOPAA—OCLI0 OPAHHAT, TPeThd— OCLI0 AIVIHKAT.

zZ ) z
g g
4 M,/ i Z/r i,
: ,,-u---nn—'{-’-w
? / d’/ !
0 My A
7 ’
i YVt (7 B T
Ny L
A ¢V
Pra. 38 Puo. 39

Hauano kooprunar oficanavaerca Oyksofl O, KoopAnuatHue OCH —
cooTRETCTREHEO cumponann Ox, Oy, Oz,
Iyere M —nporssonbHas T0WKa HpOCTpancTEa, My, My B My —
€0 NpOCKUYH H3 KOOpAHHATHme OocH {puc. 38). -
OOpEEHATaMH Toukd M B sajaHHON cHCTeMe HAIHIBAIOTCA YHCAA

. x=0M,, y=OMy' =0M;
{pac. 38); rae OM,—pennqura oTpeska OM, oca  abeuuce; OMy -
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BeAHURNZ OTPRSKa E‘:'{v ocw opirrar, OM,—pemuunna ovpesxa OM,
OCH ANAHEKAT, URCA0 x HaaumBaercs abeumccodl, y-—oOpIHHATON, Z— anvH-
xatolt Toukn M. Cumsor M (x; y; 2) ofosuagaer, ¥r0 Touka M umMeer
KOOP/HHATH X, §, Z.

Tlnockocts Cyz pesfielifeT Bee NpOCTPAHCTEO Ha gpa DOAYNPOCTPAHCT-
Ba; TO H3 HAX, KOTOPOS PacnoNOReEe B DOJOKATENEHOM HAMDABACHAH OCH
Ox, HasHpaeTcA GVHKHEM, Jpyroe — BamapEnM. [Tnockoers 0%z Takxe pas-
NeASeT NPOCTPANCTEO HA JBa NONYNPOCTPAHCTBE; TO HS HHX, KOTOpoé pac-
TONOKERO B NONOMHTSABKEOM Hanpapnenul och Of, HasHBAETCA NpaBhiM,
Apyroe — nestM. Hagonen, B niockocTs Oxy pasfieiser NPOCTPAHCTBO HA
JBa NOAYNPOCTPARCTRS; TO E3 HHX, KOTOPOE PACTIONOKEHO B NONOKHTEABHOM
Hanpasdenny ock 02, HALIBAETCH BEPXHHM, XAPYroe — HHIKHHM.

Tpu nrockoetst Oxy, Oxz n Oyz BmecTe PasBeNfiioT NPOCTPAHCTBO HA
BOCEMb YacTell; HX HASHBAIT KOOPRHHATHEIMH OKTAHTAMH H HYMePYIOT TaK,
KaK NoXasaHo Ha pc, 39.

719, TloctpouTs (B aKCOBOMETPHYESCKOH NPOEKIIKH) CJI
IMHe TOUKH NO HX JEKapTOBWM KoopaHHatam: A(3; 4; 6),
B(=5; 3; 1), C(1; —3; —B), D(0; —3; 5), E(—3; —5; 0)
u F(—1; —5; —3).

720. Hailitrn kcoppuuarit npoexuuii Tosek A(4; 3; 5),
B(-3;2; 1), C(2; —3; 0) a D (0; 0; —3): 1) Ha na1ockocts Oxy;
2) Ba naockocrs Oxz; 3) Ha miockocts Oyz; 4) Ha ock alcmuce;
5) Ha och opauHar; 6) Ha oCch amiExar.

721, Hafith KoOpAMHATH TOYEK, CHMMETPHYHHIX TOYKAM
A; 3; 1), B(5; —3; 2), C{(—3; 2; —1) u D{(a; b; ¢} orHocu-
reasHo: 1) mrockoern Oxy; 2) nmaockocrn Oxz, 3) nnocKocTH
Oyz; 4) ocu abenuce; 5) ocu opanHar; 6) ocu anyiuKar; 7) Havaxa
KOOpDAHHAT,

722, Hawn uernlpe BepumHH XyGa A{(—a; —a; —a),
B(a; —a; —a); C{—a; a; —a) u D {(g; a; a). Onpenenuts ero
OCTallbHEE BepUIHHH, .

723. B KaxHX OETAHTaX MOTYT OHTb PacNONOMEHB TOYKH,
KOOPAMBEATH KOTODHX YAOBACTBOPHIOT OMHOMY H3 CAeRYIOLIMX
gcaonnﬁ: 1) x—y=0; 2) x+y=0; 3) x—2=0; 4) x+z=0;

) y—z=0; 6) y+z=0.

724, B KakuX OKTaHTaX MOT'YT OLITH pacnofloiKeHE! TOYKH,
ecan: 1) xy>>0; 2) xe<<0; 3) y2=>0; 4) xy2>>0; b} xy2<0.

725. Hafitn uentp mapa pamuyca R=3, Kotopuili Ka-
CAETCA BCEX TPEX KOOPAMHATHBIX ONIOCKOCTEN H PaCHOJMONKEH:
1) Bo BTOpOM OKTaHTE; 2) B NATOM OKTAKTe; 3) B WIECTOM OKTaH-
Te; 4) B CeLMOM OKTaHTe; 5) B BOCHMOM OKTaHTe,

§ 28, Paccrognne MemAy JBYMS TOUKAMH.
RescHue oTpe3ka B AAHHOM OTHOWIEHHM

Péccroaune dMexny npyda TouraMmu. My (213 th; 20) 4 Mg {xa) ye) 22)
B MpocTpaHCTRe onpefeaserca GopMyaol

d=V (fa—x)*+ Wa—y1)* 1 (2a—20)* «
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Koopaunata x, g, 2 Toukw M, Koropaf JeanT OTpesok MiMg,
orpannuesHuf Touxasu My (¥i; yis 21) ¥ Ma (X2} s} 22), B OTHOMCHHH
oHpeNentoTca 0 GopMynAaM

P G o gtiths 2i+Az,
=T RE= L ==

B uactaocTH, NpE A=1 HMeeM KOOPAHHATH CepeAHHN AaHHAOID Orpeska:

x=xi+xs Hi-+0a r— 2it-2s
2! —z ! -z

y=

726. Hanu 1ouku A(l; —2; —3), B(2; —3; 0), C(3; 1;
—9), D{(—1; 1; —12). Baudcants paccrosinne Mempy: 1) A
nC;2BnuD;3)Cub.

727. BHIYHCAKTD paccTOfHHMsl OT Hadaja koopaumar O fio
'rgqex %)(4; —2; —4), B(—4; 12; 6), C(i2; —4; 3), D(12;
16; —19).

728, Joxasath, 910 TPeYrolbHux ¢ BepuimHame A (3; —I1;
2}, B(0; —4; 2) u C(—3; 2; 1) paBHOGeAPEHHELH.

729. Jlokasatb, 4T0 TPeyroAbHHK ¢ BepwmHamu A,(3; —I1;
6), Ax(—1; 7; —2) u As(1; —3; 2) npAMOYTrOALHEI.

730. OnpepesMth, ecTh U TYNOH yrosl cpeiH BHYTPEHHHX
YIVIOB TPEYrodbHEKa ¢ BepmmHamu Mid; —1; 4), M.(0; 7;
—4), Mq(3; 1; —2).

781. Hokasatb, 10 BHyTPEHHUE YIaul Tpeyroanduka M (3;
—2; B), N{(—2; 1, —3), P{5; 1; —1) ocrphie,

732, Ha ocu aGeusce HaBTH TOYKY, PacCTOAHNE OT KOTOPOH
20 Touku A(—3; 4; 8 pasno 12,

783. Ha ocm opaupar Ha#iTH TOYKy, PABHOYAAJEHHYIO OT
touek A(l; —3; 7) u B(b; 7; —H5).

734, Hatiru nerrp C u pammyc R wapoBofl NOBEPXHOCTH,
KOTOpas MpoXoJur uepes Touky P (4; —1; —1) n Kacaercs Beex
TpeX KOODEMHATHBIX IIOCKocTefl, :

735. Jlaew sepmuust My(3; 2; —5), My(1; —4; 3) m My(—3;
0; 1) tpeyroapeuxa. HalfiTi cepeauH:l ero CTOpoM.

736, Jam sepumnsl A (2; —1; 4), B(3; 2; —6), C(—5;
0; 2) TpeyrosbHHKa, BLURCAHT: AMHHY €ro MeHaHH, NpOBe-
AerHof WS BepumHe A,

737. UenTtp Macc OZHOPOAHOI'O CTEPXKHA HAXOAHTCA B TOU-
ke C(1; —1; 5), oaun U3 ero KOHNOB ecTb TouRa A (—2; —1; 7).
OnpefienuTe KOOPAHHATH JAPYIoro 'KOMIA CTEpPAHHHA.

738, Jlauw e Bepmmuu A (2; ~—3; --5), B(—1; 3; 2)
napaaaenorpaMMa ABCD u Touka nepecedeRHs €r0 NHaroHa-
nekt E(4; —1; 7). Onpegeautsb gBe APyrue BePINHEH STOTO Ma-
paasesiorpamma, '
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739. Hapm Tpe Bepunun A(3; —4; 7), B{(—5; 3; —2)
u C(l; 2; —3) napannenorpamma ABCD, Haftti ero uernep-
Tyic BepuHy D, nporusonoackuyie B,

740, Dann Tpu Bepwuuw A(3; —1i; 2), B(l; 2; —4) u
C(—1; 1; 2) napannenorpamma ABCD. Hafitn ero uerpepryio
Bepuiury D,

741. Orpezor npsamoft, orpanuvenHufi ToukamMu A(—1;
8; 3) u B(9; —T7; —2), paspener Toukamu C, D, E, F na natb
papHeiX vactefi. Hafirn KoopAMHATH STHX TOYEK.

742. Onpenennth KOOPJAMHATH KOHUIOB OTpedKa, KOTOPHIH
rouykamu C(2; 0; 2) v D(5; —2; 0) paszenen Ha TPH paBHbIe
YacTH,

743. Namnt sepinusnl TpeyroabHuka A(l; 2, —1), B(2;
—1; 3) u C(—4; 7; 5). Buuscaate AinHy GHCCEKTPHCH €10
BHYTPEHHEro yIria npH bBepinmne B,

744, Nanu pepumuH TpeyroybHuka A(l; —1; —3),
B{2; 1; —2) B C(—5; 2; —6). BuHCANTE AANHY GHCCEKTPHCH
€ro BHYTpeHHero yria npu Bepuinke A.

745. B sepmmnax terpasspa A (¥ yi #), B(xe; yss 22),
Clxs; s 29), D%y yg 2) cOCpenoTOYESHBl paBHLIE MacCH,
Hafity BOOpAHHATH LeHTPAa Macc ITOH CHCTEMH,

746. B mepmnnax terpasapa Ai(xi; yi; 21), As(xs; ysi 24),
Aslxs; Ysi 28)y Au(xg; Y4 7)) COCPEROTOUEHB MaCCHl My, Mg, My
u m,. HaltTh KoopAMHATH UeHTpa Macc 10K CHCTEMH,

747. Ilpaman npoXoxur depes ase TOWKE M (—I1; 6; 6)
n My(3; —6; —2). Hafitn TOUKH ee nepeceueHHs ¢ KOOPZAH-
HATHBIMH IJIOCKOCTHAMH.



TJIABA 7
BEKTOPHASl AJITEBPA

§ 29, Nonarre sextopa. Ilpoexmum eextopa

Hanpapienuse OTpesky NPHEATO HASHBATL TAKKS FeOMETPHYCCKUMA
BERTODAMY HJH MPOCTe BeKTOpaMH. BexTop KeR HampaBiewHMA oTpesok
M OyZeM NO-npeKHeMy SANACHBATHL B TEKCTE ABYMA GOMbIIAMH JaTHH-
CKHME OyKBaMu ¢ ofmeft ueprofl HaBepxy HNpPH YCACBHE, YTO MEpBadA H3

HEX OG0OSHAYACT HAYAMO0, BTOPAH -—KOHEH BeK-

a vopa. Hapany ¢ stEM MH OyleM Takmke 0fo-
/? $HAdATh BEKTOP opRol Majoll matuHCKoO# GyK-.
8oil noayxuprore -wprgra, KoTopas Ha uep-

A TeXAX CTABHICR Y KOEUA CTPesEn, Hsolpa-
mawmeli sextop {cM. puc. 40, rne uaolpamex

Pac. 40 PEKTOP @ C Ravadom A u xomiom B). Hauwano
BEKTOPA 4acto OyAeT HAIWBATECA  TAXKe
ero TOTKOH MPHACMERHI.

BekTOpH HASHBAIOTCH pAPERME, ©CAH OHR FMEIOT ORHHAKOBEE
JAAHE, JeMAT HAa NapaMIebHEX NPAMBIX HIH Ha ofsofl nmpAmolt M Ha-
MpaBfcHE B ORHY CTOPOHY,

Yucno, papHOS ABNHe BeKTOpa (NpH JAJAHHOM. MacioTate), Hase-
Baercs ero Monyned. Moayne pekTopa @ o0O3aEauseTcs CHMBOJIOM |&|
Bau a. Ecin |@{=1, 10 pextop @ nasupaercs eaumHHuHBIM,

Epnmuynsift sextop, rMenmpfi ofHHAKOBOE HANpPABACHAE ¢ RAHHHM
BEXTCPOM @, HA3LIBAETCA OPTOM BEKTOPa @ R 0003HayaercA oOHIYAC CHM»
BOJOM a°.

TMpoexuuelt serrops AB Ha 0Ch 4 Ha3HBAETCH TUCAO, PABHOE REAR-

uHHe oTpeska A;B; ocu u, rhe Touka Ay Awnadetes npoerunell Towka A
#a och &, & By—npoexurell Touxy B Ha sTY 0Ch.

Ipoexuns pekropa AB Ba oCh & OGOINAUSETCA CHMBOMOM TpyAB.
Ecnpn BeRTOp 0603HAUCH CHMBONOM &, TO €ro NPOSKUM0 HA OCh # OpH-
HATO 0603HA%ATD: NP,

Tpoexuus pexTOpa ¢ Ha OCh # BHPAKACTCA Yepe3 e[o MOLYAb H
¥roa ¢ Hakhona K ocu u (opmynod

np,@=|@]cos . )

ITpoernn® QpoH3IBOARHOTO EGKTOpA @ Ha OCH HeROTOpoOR ssfaHmofl
gnc'reuu EOOPAMAST B JadbHeBmen oSostavawrcsa Oyxeasa X, Y, Z.
SBCHCTRO

a={X;Y; Z}
106



ospauaer, wro wnena X, ¥, Z ABAMOTCA NpOSKHMAME BeKTOpA HA KO-
opaHHaTHRe ocd. Bexrop, Axa Koroporo X =Y =Z={, uasmpaerca
HyJeBuM H ofosHauaerca 0. '

TIpoeKUMH BEKTOpPa Ha KOOPAHHATRLIE OCH HA3WBAKWT TaKKe ¢ro
(nexapToBuM¥) xoopAunaramu. Ecnd nadm mme touka My (xi: yi #) H
Ma(xs; . Yy} Za), ABRAMOMIHECA COOTBETCIHEHHO HAZANOM H KOHIOM BeK-
TOpPa @, 10 ero xoopmumatel X, Y, Z ompejensiorcs no opMmyaas

X=xs—xi, Y=ga—ph, Z=2—21
Popmyna
lal=V X3+ VI+ 73 @
fo3BOATET MO KOOPAHHATAM BEKTOpa OUpefes
NATH_ET0 MOKYJib.
Ecan o, [, §-—yrini, KOTOphie COCTAB/IA

€T BEKTOP @ ¢ KOODAUHATHBHIMH OCAMH (pHC.
41}, 10 cos«, c08 P, COSy HAHBAKTCA Ha-

NPABARICUIMMH KOCHHYCaMH BEKTOpa &, 7 7
Beaencreee dopmyis (1) /]
4 .

X=|alcosa, Y=jal|cosP, Z=|a|cos .

Orcioga B B3 dopuyau (2) cnepyer, 4ro Prc. 41
cos® ot cos? fi - costy=1,

TMocneanee papeHcTBO NMOIROAAET ONPEISAHTL OREH M3 yries o, B, 7y,
€0 M3BeCTHH ABA APYTHX. .

748. BuumcauTh MOAyJAR BeKTopa 4= {6; 3; —2}. :

749. Hdaus ABe KOOPAWHaTH BekTopa X =4, ¥ =12,
On[pe,nfgmb €ro TPeTHIC KoOpAKHATY Z NpH YCAOBHH, YTO
al=13. ,

: 750, Baumt Toukn A(3; —1; ) u B(—I; 2;1). Hafitu
KQOpAHHATH BekTopoB AB u BA.

751, Onpenesmuts Toury N, ¢ KOTOpoR cOBMajlaeT KOHeN
BeKTOpa @ = §3; —1; 4}, ecan ero EHa"aJNo cOBHAnaeT ¢
toukod M (l; 2; —3).

752. Onpenennuth Hauano BeKTopa = {2; —3; —l1},
ecaH erc KORely coBmagaer ¢ Toukoit (1; —I; 2).

753. Maa mofy/is BeKTOpa |@|=2 U yrau a=45°, § ==
= 60°, y=120°. Euquc.nn'rb APOEKLHH BeKTOpa @ Ha Ko-
OpAMHATHHE OCH.

754. Bruucnuth Hanpasasioiie KOCHHYCHL BEKTODA @ =
= {12; —15; —16}.

55. BoiaucauTe HampasasiculEe KOCHHYCH BEKTOpA @ ==
= {3/13; 4/13; 12/13}.

766. Mojxer AR BEKTOp COCTARJATL € KOOPAWHATHRIMH
OCAMH CHeAVIOMEE YTaAB: lg a=45", f=60°, y=120°
2 a=45°, P=135°, y=60° 3) a=90° = 150°,
v= 607 _
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757. Moxer JIi BeKTOP COCTARNATE ¢ ABYMS KOODAHHAT-
HHMH OCAMH caegylomue yruml: 1) a=30°, p=45° 2} p=60°,
y=60° 3) a=150°, y==30°?

758. Bektop cocrapaser ¢ ocamu Ox H Oz yram a=120°
- # y=45°, Kakroft yroa oH cocrasaser ¢ ocsio Oy?

759, BexTop & cocraBNder ¢ KOOPAHHATHHIMM ocaMu Ox
B Oy yrast 0=60°, §=120°, BeupcAnTs €ro KOOPAUHATE NPH
ycnoBrH, aro |al=2,

760. Onpegeaurs KoOpAMHATH TOYKKE M, ecnu ee panuyc-
BeKTOD COCTABASET ¢ KOOPAUHATHHIMH OCAMH OJHHaKOBLIe
YIVIBL H €ro MORY/Ab paBeHd 3.

§ 30. Jlamelinpie onepannA HAL BEXTOPAMH

Cymmolt @--b AByx BERTOPOB & W b HaswpaeTcs BexTop, EKoTophil
HleT HS HAYANA BEXTOP2 @ B KOHel BEKTOpa b npu YeJOBHH, YTO BEK-
Top b npEJZOXEH K KOHLY BERTOpa @ (Npasuac Tpeyroasmuxa). [Toctpoe-
HEe cymMu G-f- b H300pameno ma puc, 42,

¢ > v
‘/" //— axb é %
a
Puo. 42 Pac. 43

Hapagy ¢ mpasuaoM TREYTONBHAKE YacTO HOMBIYIOTCA (pPARHOCH/IL-
HHM eMy) DPAaBRAOM TDapaAseorpamMba: €A BEKTOPH @ U
b npupejeny X ofmeMy Hauady M Ha NHX NOCTPOEH IapaJAeNorpanM,

TO cyMmMa @-F b ecTh BEKTOP, cOBaRaOWah
€ JAMATORAJBIO 9TOTO  HAPALNENOT paMma,
. HaymeR ng obmiero navaaa a u b (pue. 43).
Orciaa cpasy caeuyer, yro a+b=5b+a.
CromenHe MHOTHX BOETOPOB TPOH3BO-
IRTCA TIpH MOMOLUIH [IOCAEROBATENBHOrO NNH-
MEHEHHS fIpAaBHAA TPeyroabHHKa (CM. pHC.
44, rae HacOpaxeno DOCTPOCHHE CYMME 9e-
THpex BekTOpos &, b, ¢, d)
PasHocrbio G—8 I8YX BERTOPOB @ H
b HasmpaeTcH BeETOR, KOTOpHl B CyMMe
Pao, 44 ¢ pexTopoM b cocrasaser seTop 4. Ecan
ABa BEKTOpa &.H b npubefeHw K obimemy
HAYaAY, TO pasHOCTh WX @—D €CTh BeR-
TOp, MAymAR us KoRma b (¢BHUATAEMOTOX) K EOHLY 4 (s YMEHLIACMOTO»).
Jpa sexTops pamHoft AAWHN, Aeamue Ha OfHofl mpaAMofi H HanpaBieH-
HE® B TNPOTHBONOJOXRHLE CTOPOHH, HA3KBAIOTCA BIAHMHO OOGpPATHHIMU:
et/iH ORHH HY HAX oOf0sSHAYeH CHMBOJNOM &, TO Jpyroil ofosHavaerca
cHMBONOM =g, Jlerko Brgers, w0 g—B=g--{—>b). Taxum oSpasom,
MOCTPOEHHE paSHOCTH PDaBHOCHABHO NPHGABACHHIC K &YMOHBIDAEMOMY?
BexTOpa, COPATHOTO «BLIYHTIEMOMY>.
ponssercHAed ud (Whn TaKRxe @) BEKTOPA & HA URC/O O HASH-
BpeTCA BERTOP, MOAYAL KOTOPOTO PapeH BPOMIBECACHHIO MORYAR BEKTOpa &
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Ha MOAy/Ab ¥HCA& &) OH MApajie/eN BEKTOPY & HIH JeXHT ¢ HHM HE
ontolt npamofl ¥ HanpapNeR TaK e, KAK BCKTOP ¢, &IH G —YHCAC
TMOROXBTEABROE, H HPOTHEONOAOKHC BEKTOPY &, €CIH O --WHCIO OFpH-
naresisHOe.

CHIOKeRNE BEKTOPOB A YMHOXEHHE BeKTOPA Ha UHCHO HASHBAKTCS
suneltaniMA ONEPANMAME HAK BEKTODaMH.

Vmetor MeCTO CAGAYIOMHE JBe OCAOBEHE TEOPEMH @ NPOCELAAX
BEKTOPOR;

1. TIpoeKuy¥a cyMMH BEKTOPOB HAa Xaxyi-HHGYAhL OCh paBHZ CYMMe
HX npoexuHdl ma STY Xe och!

npy{@i+ay-t ..o 4 Gn) =0py01 + 1P+ o s o - 0P B0
2. [py YMHOXKEHWA ECKTOpa Ha GHCAO €I0 NDOEKUBS YMHOWAeTof
Ha TO JKE YHCAO: -
np, (%) = Npya.
B uacrnocrs, ecan
a={Xi; Yi; Zi}, bd={Xy; Ya; Zy},
T
a+b={Xi+Xs; Yi+Ya Zi-+2,}

) a—b={X1—X,; Y"—yﬂ Z;--Z,}.
Ecan a={X; ¥; Z}, 10 ran moboro Tucia o
aa={aX; a¥; aZ).

BekTopH, Jexamue Ha ofpol npamodi BAR Ha MaPANACHRBHHX DpSRe
MEX, HASHBAIOTCA KOAAAHeaprrmMH, [IPHOHAKOM KOANBHEADHOCTH JBYX

BERTOPOR
a={Xg; Y1; 2,}, b={Xg ¥t Z;}
f8157eTCT OPONOPUAOHANBHOCTE HX KOODARHAT

X, Ya_Z,
Xi Y1 4y

Tpoiira sexTopoR #, J, R HaswBaercs KCOPANHATHHM GasHCOM, eCAH
BTH BEKTODH YAOBNETBOPAIOT CAGAYIOIMEM YCAOBHAM:
1} perrop # XeknT Ha ocm O, Bextop J—Ha oca Oy, mexrop B —
ua oca 0z;
2) Raxiwi B3 BexTOpos {, J, R HanmpaBAeR Ha CHOER OCH B NOMO-
KHTEAbHYIO CTOPORY; .
pexropu 1, J, & exammunme, T. ¢, |i|=1, |Ji=1, |R|=1.
2KHM OBl HE ORI BEKTOp &, OH BCErza moxeT OnTe pasnomed no
Gasucy I, jJ, %, T. e. MoKeT OLITh TPeACTaB/eH B BIHJE

a=Xi4Y}\LZk,

KOspPHIHERTH STOr0 PASAGHEHRS ARAZIOTCS KOOPAHHATAMR BeKTODA &
(1. & X, ¥, Z cyTb NpoeRuMH BeKTOpA & HA KOODAHRATAWE OCH).

761, Mo pannmM BeKTOpaM @ M & mOCTPOUTH KaxARMA
u3 crexyloimex pegtopos: 1) a-+-b; 2) a—b; 3) b—ay
4) —a—>. .

762. Nanu |@|=13, |b]=19 n |a+b|=24. Buum-
caAHTH |6—B|. - - o
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763. Hanut [@|=11, [#|=23 1 |a—b|=230. Onpene-
auTh @+ bj.

764. BertopH @ H b B3aHMHO TepPNEHAHKYJAAPHH, NpH-
ueMm |@|=>5 u |#|=12, Onpegeants Ta+b[ uja—é&|

7656. Bektopl @ W & ob6pasyior yron @=60°, npuuem
|@]|=5 u |#|=8. Onpepennre @+ b| u {a—b|.

766. Bextopr: @ u & ofpasymt yron ¢=120° npuuem
|@|=3 u |#]=>5. Onpegemnts |a+ 8| u |a—8|.

767. KaxoMy YCAOBUIO RO/LKHH YAOBJETBOPATH BEKTOPH
6 v b, urolbl HMENM MecTo ClefyioliHe COOTHOLIeHNA:
D|a+bl=la—bl;2)|at+b]|>|a—bl3)la+b|<|a—b|.

768. KarkoMy yCJOBHIO AOJKHH YAOBACTBOPATHL BEKTOPH
@ 4 b, yToGH BeKTOp &8 NeAnNm MOMOJNaM Yrodl Mexay
BeKTOpaMH a4 u b,

769. Ilo maHuRIM BekTOpaM & H & NOCTPOHTH KaXKABIk

H3 CAERYIOWMX BekTopoB: 1) 3a@; 2) —%b; 3 2a+—£—b;
4) za—30b.

__770. B Tpeyromuuke ABC Bexrop AB=m n BeKrop
AC==pn. TlocTpouTb KaMAHA H3 CACAYIOUIHX BEKTOPOB:

pBEE; 2 BER; 9 2R 4 —P3R. Mpunuan

KauecTRe MAacIITaOHOH elHHHIb % |#], mocTpouts Takxke
BeKTOpH: 5) |n[m4-|min; 6) |n|m—|m|n.
771. Toska O sABXAETCH HEHTPOM Mace TPeyroJbHUKA

ABC. Jokazatb, a0 0A+ 0B+ 0C==0.
772, B npaBuAbHOM NATHYTONbHHKE _iBCDE sagaHsl

BEKTOPH, COBNANAIGUINE ¢ ero cropoHaMmt AB=m, BC=an,
CD=p, DE=¢q w EA=r. IToctpours Bexroput: 1) m—n-+
+p—q+ri 2) mt2p-+5r; 3) 2mtyn—3p—q-+2r.

773. B napannenenrneae ABCDA'B'C'D’ (puc. 45) sa-
JAHH BEKTODH, COBUAjalomue ¢ ero peSpamm: AB=m,
AD=n u AA’=p. TlocTpoutb KauAHi ¥3 CAGAYIOUAX

BeRTOpOB: 1) M+t p; 2) m+n+%p; 3) %m-i—%nﬁp;

1) m-+n—p; 5) —m——n+%p.

774, Tpu cuapr M, N u P, npuioxertsie X ORHOH TouKe,
UMEIOT B3aUMHO NepMeHAHKYNApHHE Hanpasfeuud. Ompege-
AUTH BEJIMYHHY HX papHomeficTBylomeR R, €cld MSBECTHO,
yto |[Mj=2H, [N|=10H u [P|=11H.
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775. Rauu fBa BexTopa @=={3; —2; 6} u b= {—2; 1; O}.
Onpegennts NPOEKUHA HAa KOOPAKHATHBIE OCH CJELYIOIMHX

sexTopos: 1) a+b; 2) a—b; 3) 2a; 4) —%-b; By 2a+ 3b;
6) %a—-b. .

776. Tlposeputb KOJIJ'IHH&;pHOCTb BeKTOpOB &= {2;
—1; 3} u b={—H6; 3; —9}. VYcraHoBHTH, Kakofi H3 HHX
AARHHES EDYIOro ¥ BO CKOILKO pas, N o
KaK OHH HanpaBJeHbl ~— B ORHY WJIH B
IPOTHBONONOKHEE CTOPOHHL. ¥ f a

771. Onpegenuts, Opy KakKHX SHa- ,
YeHHAX &, B BeKTOPH @=—2¢ | 37 - Bk
H b=ai—6f4- 2R KonnuueapHH.

778. TipoBepuThb, UTO YETHpE TOUKHK D
A3 —1;92), B(; 2 —1), C(—1; 1; ~ prad
—3), D(3; —5; 3) cnyxaT BepiIHHA- A =5
MH TpalelnH.

779, Hast Toukn A (—1; 5; Pac, 45
—10), B, —T7; 8, C(& 2
—T7) u D{5 —4; 2). Ilposeputs, uro sekrTopst AB n
CD xonauneapHs; yCTaHOBHTH, KAKOH HS HUX JJAuHHee
EPYIOrc M BO CKOMLKO pas, KaK OHH HaNpaBJleHH —B OAHY
HAH B TPOTUBONOMOMHLE CTOPOKH.

780. Hafitu opr Bextopa @= {6; —2; —3}.

781. Ha#its opr mextopa a@={3; 4; —12}.

782. Onpeneauts MORYAM CYMMH H PasHOCTH BeXKTODOB
a={3; —5; 8} a b={—1; I, —4}.

783. Haro pasnoxeHue BeKTOpa ¢ mo Gasucy 2, J, k:
¢=16i—15§ 4 12k. Oppee/uTh pasfioMesHe TO STOMY XKe
Gasucy Bektopa d, NapaiseJbHOTO BeKTOpPY ¢ H EBpOTHBO-
NOJICKHOFO ¢ HHM HANpaBJcHHA, NpH yCACBHH, YTO | d|=T75.

784, Hsa Bextopa a={2; —3; 6} u b={-—1; 2; —2}
NPHJIOKEHH K OfHOR Touke. OnpeaesuTb KOOPAMHATH BeK-
TOpa ¢, HaNpaBNEHHOrO MO OMCCEKTPHCE YIVIa MeXAY Bek-
TOpaMH @ ¥ b, npu ycnopuu, 410 |¢]=3} 42,

785. Bexkroptt AB={2; 6; —4} u AC={4; 2; —2} cos-
NafialoT CO CTOpoHaM# Tpeyroiohuka ABC. Onpegeantsb Ko-
OpAMHATH BEKTOPOB, NMPHJOMERHHIX K BepPIIHHAM TpPEYrolibe
HHKa H COBHANSIOUIEX ¢ ero meaHanamu AM, BN, CE.

786, IlokasaTh, 4TO ecAd P W J—KaKne YrofHO He-
KOJVIHHEeapHhle BeXTODH, TO BCAKH{ BeKTOp, JexalHid B8 HX
NAOCKOCTH, MOXeT GuiTb npeicTaBieH B Buie a=ap-+fg.
JoKasath, 4TO HHC/A o M B OAHO3HAYEO OMNPeASAATCA
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BeKTOpaMH &, p W ¢. ([lpeacTaBjeHHe BeKTOpa & B Buje
a=op- Pg HasuiRaeTcs pasnomweHHeM ero no Gasucy p, ¢;
uHCAA & ¥ HasHBaloTcA KO((pHIMEHTaMH STOTG PAsJIOKEHHS, )

HoxasatenascTBo®). IlpHBeneM BekTODH 4, H 4 K oflemy
Hauady, KoTopoe ofosHasAM Oykmofi O (puc. 46). Komenm pextopa @
ofosnaunm Oyksof A. Yepes Touky A
P NPOBEIEM HPAMYIO, NAPAMIENBHYIO BEKTO-
Py @. Touxy nepecesenna stofi npamofi ¢
auEnel neficTeHA Bekropa P OOOHATHM
uepes A, AHaNOTHYHO, MPOBORA uepea
TOUKY A NpAMyo, napaaNedbHyI0 BEKTOPY
P, TONYYHM B NEPECEwenHE C JURHEH neils

ye CTBHA BeKTOPa ¢ TOUKY A,

g Ilo npapuiy napaireforpamma noJy-
JHM
Pue. 46 . —_— —
a=OA=OZP+OAq. (H

Tak Eak BERTOPH OZP H p Aexar Ha ogHodl npamolt, To mexrop OA4,
MOMerT GHMThH MONYYEH YMBOKEHMEM BEeKTOpa f HA HEKOTOPOE YHCIAO o

04,=ap. @
AHanorgure
04,=pq. ®

Wz pasencrs {1), (2) & {(3) uoayvaem a=ap--fg. Tem camum
POSMOKHOCT TpefyeMOro pasiomerHs aokasama. Ocraerca aAoKasats,
1o KOGPpPULALHTH & H P STOro pasAoMeHus ONPEIeAIOTCH OIHOSHAUHO,

TIpeaAnonomyM, YTO BEKTOD & HMEET IBA PAAOMEHMS:

a=ap-t+§q, a=a'p+Pq ,
W, BanpAMep, o' 7 &. BHUHTAA NOYAERHO OZAHO H3 JAPYIOro, NoJdysacs

(' —0) p+-(B'—8) g=0 s p=P—E

Ho 2ro paBeHCTBO OSHAY3eT KOANNHEADHOCTh BEKTODOB P M f, KOTODLIE,
OHAKO, 0[O0 YCAOBHI) SBANIOTCH HEKONNAHCAPHEIME. CACI0BATRILHO,
HEpABEHCTRO @ 7% ¢  HEBO3MONKHO. AHENOIMSHO JACKAZHBAETCA, 9TO
HepO3MOKHO HepaeHcTBOo P’ 2 fl. Taknw ofpasom, o'=a, f'=j,
T. € JABYX DASIHUHMX pPASTOMCHAR OAHH H TOT e BERKTOP MMeTh He
MONKET,

787. Ha naockocTH AaBH apa Bextopa p={2; —3},
g=1{!; 2}. Hafiru pasnoxenne pexropa a={9; 4} no Ga-

q.

suq_; P q

88, Ha naockoctu jpaHml Tpw Bextopa a={3; —2},
b={—2; 1} u ¢={7; —4}. Onpenesutb pasiomeHHe Kax-
ZOTO B3 STHX TPEX BERKTOPOB, NpPHHHMAA B EKauecrse Oa-
3Hca ABa APYreX.

*) Banaun 786 m 792 cymecTBEHHH A4 NPABHALHOTO MNOHHMAHESA
OCTANRERX 3aAad. Pewenne mepeoil M3 BHX 3hech NPHBOSHTCA NOJ-
BOCTHIO. -
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789, Jlaum TpH Bektopa @=={3; —I}, b={I; —2},
¢={—1; 7}. Onpenenuts pasnoKeHHe BeKTOpA P=a-+
-+ &+ ¢ no Gasucy a, b. ___

790, Ilpunwmas B Kadecrse OasHca BeKTOPH AB =58

u AC =¢, coBnagaoline cO CTOPOHaMH TpeyroAbHuka ABC,
ONPSAEAUTh PasHOKeHHe BEKTOPOB, NPHJCKEHHHIX B Bep-
IHHHAX TPEYTONMbLHWKA ¥ COBONAAAIGUIHR ¢ €r0 MEeAMaHAMH.

791. Ha naockoctH zamst uvethipe Towkd A{l; —2),
B{2; 1), C(3; 2) u D(—2; 3). Onpegenurp pasaOxeHHE
sekropos AD, BD, CD u AD+BD+ CD, npunumas B Kave-
cTBe GasHca sektopht AB w AC.

792, Jloxasath, 4TO ecaH p, § H F—KaKHe YLOAHO
HCKOMIIJIAHAPHBIE BEKTOPH ™), TO BCAKHE BeKTOp & MNpo-.
CTPAECTBA MOMKET OHiTh npeicTaBAeH B BHAe d=op+
+Pg -+ yr. Doxasats, 9ro gncsia o, f, ¢ OAHO3HAUHO ONpe-
AENSIOTCA BeKTopamu @, p, g ¥ r. (IIpeacraBneHne Bek-
Topa @ B BEIe @=op+Pg+yr HasHBaeTCA pasnoxe-
HH#EeM erc mo Gasucy p, ¢, r. Uncaa ‘e, B u y nasbiBawores
KoS(hguLHeHTaMH 3TOr0 PasoOMeHHA.)

793, Iianu Tpu Bextopa p={3; —2; 1}, g={—1; 1; —2},
r=1{2; 1, —3}. Haiitu pasnoxenue sexropa ¢ = {11; —6; 5}
no Gasucy p, q, r.

794, Jlanm wernipe sektopa @ ={2; 1; 0}, 8={1; —1; 2},
c={2; 2, —1} n d={3; 7, —T7}. Onpenenurp pasnomenue
Ka)X10T0 H3 STHX UeTHpeX BEKTOPOB, NDHHHMMAad B KadecTse
Gasuca TPH OCTANBHBIX. '

§ 31. Cxansproe npoR3BeficHHE BEKTOPOB

CRanfpHBIM [POHSBEIGHKEM MABYX BSEKTOPOB HASHIBAETCR YHCAO,
paBHOe MPOASBEACHAID MOAY/eR STHX BEKTOPOB HA KOCHHYC YIJIa MEMIY
HHMH.

Ceansiproe npolseeacHre EexTopoR &, b ofosmayaercd cuMBG-
oM @b (NOPARCK sanucH coMHOXHTenell Gespasmmen, T, ¢. ab=¥5q).

Ecan yroa memay sextopaM &, b oGosHawiTL wepes ¢, TO HX
CKAJiPHOE MPOMSBEACHKE MOKHO BHPasETh (opmynol

b= ]al:|bf-cosq. {)
Cransproe NPOHSBENCHHE BEKTOPOR @, b MOMHO BHIPasHTh TakKwKe

popuyaoh
ab=]a|-np, b, nau adb=|b|-np, G,

H3 gopuyarr (1) carenyer, uro ab >0, ecan ¢-—octpuft yrom,
ab < 0, ecn @—rymolt yrof#; gb=0_ B TOM H TOILKC B TOM cAyyae,

*} Tpe BekTOpa Ra3uBaKNCH HEROMMVISHADHEIMY, ©CEE ROCR HpH-
BeAGHHA K OOMEMY Haualy OHH He JeXaT B OfHofi naocKocTH.
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KOTHa BeRTOPH ¢ B b nepneEpuxyAsapud (8 wacrHocTH, ab =0, ecan
a=0 wm b=0).

Cranapnoe npoMaBefieHHe GO HasHBASTCH CKANADHNM KBajpaToM
BeKTOp2 M ofo3nayaerce cHMpofod a2, Hs dopmymur (1) caegyer, uto
CKanapHHA KBaApaT BEETOPA PaBEH KBaJpary e€ro MOmyJif:

at=|a
Ecan BerTopH @ u b 3aiaiil CBOHMH KOOPAHHATAMH:
a={Xy; Yy; Zy), b={X3; Y3 Zu}

TO HX CKanApHoe DpDOH3BEJcHHE MoOXer OHTh BHYHCACRO 0O dopmyse

ab = XIXS"' YlYg + ZIZQ.
Orciona  cnesyer HeolxolnMoe H JIOCTATOTHO® YCAOBHE NEPHEHARKY-
NSPHOCTH BEKTOPOB:

X1 Xa+Y 1Y+ 2,2, =0.

Yroa @ Mempy Bexropami
a={Xi; Vi; Z,} u b={X3; Yy; Z3}

nhaerca dopmyaoch cos ip=l—a—ﬁ'—b—' » HJAB B KOODAMHATAX
08 b= X Xa+ V3V 12,2,
Y VXaviZVoirag
1+Y1 -2y :+Yat+zs
Ipoexuns nponssonbhoro sextopa §={X; ¥; Z} na Kagyio-EASyab
OCh # onpezeaserca gopayaol
np,S = Se,

rRe e—ejuHEHBIA BeRTOp, Banpaeienhnft no ocn #. Ecam panm
yraa o, §, 7, KOropwe OCh & COCTAaBAACT C KOODAHHATHEIME OCAMH,
10 é~={cosq@; cosP; cosy} W JRAS BHIYHCACHHA NpPOCKDHHM BeKTOpa §
MOMeT cayxuts dopmysia .

npS =X cosa-+Y cosf-}-Zcosy.

795. Bexropm @ u b obpasyior yroa @= 2n/3; sHas, 40
|a]=23, |b|=4, suuucaure: 1) ab; 2) a*; 3) 8% 4) (a4 b)%;
5) (3a—2b)(a+2b); 6) (@a—b)% 7) (3a+2b)%

796, BekTopm @ ¥ O B3auMHO NMePNEHARKYJAPHES BeK-
TOp ¢ 06pasyer ¢ HMMHU YriBl, papaue /3; sHast, 9r0 |@| =
=3, |bj=5, |e|=8, muuucamre:r 1) (3a—28)(b-13¢c);
2) (@--b4-6)% 3) (a-+20—3c)2.

797. Hokasath cnpaseiausoctb TOXAecTsa (@4 b)® 4+
4 (@—b)*=2(a*4-0%) B BLIACHWTH €r0 TFEOMETPHUECKHH
CMEICA,

798. Hoxasatb, uro —ab<ab< ab; B KaKuX cayuasx.
3ReCh MOMKET HMMETb MECTO SHAK paBEHCTBAP

799, Cuywran, uro Kaxpawfi ua BekTOpoB @, B, ¢ OTAN-
ueH OT HyAA, YCTAHOBHTb, NPH KaKOM HX BSAMMHOM pac-
MOJIOKCHHA CApABEANKBO paseHcTBO (ab)¢—a (be).
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800. Hamw eguHHuHLC BEKTODH @, B M ¢, YyAOBAeTBO-
patoline YCAOBHIC @404 ¢==0. Buuucaurs ab4bc+-ca.

801, [anm BekTOpH @, & # ¢, YAOBACTBOpAKIIKE
yojgosuio a-+8-+¢=0. 3maz, uro [a|=3, [bl=1
¥ |c[=4, sugucants ab+be-tca.

802, Bektopm @, b, ¢ nomapho ofpasyioT Apyr C Apy-
FOM YIVIH, RKamAnf H3 KoTopwXx pamen 60°. 3Has, wro
jel=4, |b|=2 n je|=6, onpelesuTh MORYJL BEKTOpa
p=a+b+ic.

803, Hamo, uro |a|=38, [b|=8. Onpenenurs, mpu -
KaKOM 3HAWeHMH ¢ BEKTOpH &+ ab, a—oad GyRyT B3aEMHO
HEPTeHARK YA PHEL.

804, KakoMy ycaoBHIO XOJMKHH YAOBAETBOPATL BeEK-
Topal @ ¥ b, YTOSH BeKTOp &+ & Obl1 NmePNEeHAHKYAAPEH
X BekTOpY G—b.

805, Hokasare, uTo Bektop p==b (ac)~-c (ab) nepnen-
JAHKY ISped K BEKTOPY &.

808. JHoxasaTb, uTO BEKTOp pubﬂ‘iﬁ'—,bl neprieHay-
KyJNApeH K BEKTOPY &. .

807, Haub BekTopH AB=58 u AC==¢, coBMajaiolIue
o CcTOpoHaMB TpeyrodpHHKa ABC. Hailitu pasnoxenne

BEKTOpa, NPHAOKEHHOrO K BepiunHe B sTore Tpeyroapuuka
H coBnajfaiolero ¢ ero seicoroft BD no Gasucy b, ¢.

808, _?mmpu & u b ofpasyT yron ¢==n/6; aHad, 4TO
j@{=V3, |bj=1, BeuucauTL yrom & Mexay BexTopamu
p=a-+bu g=a—>b.

809, Boaucanth Tyno#t yrod, o6pasoBaHHLl MeauaHaMH,
MPOBEREHRHIMH H3 BEPIIHH OCTPHX YIVIOB paBHOGEAPEHEHOTO
APAMOYTOJbHOTO TPEYroJbHHKA.

810, OnpeleAnTh reoMETPRYECKOE MECTO KOHHOB mepe-
MEHHOTO BEXTOPA X, €CAH €ro Hava/l0 HAXOAWTER B AanHof
TOUKe A H BEKTOD X YXOBJETBOPAET YCJOBHIO Xd:=0, The
@ — JAHEH{ BeKTOp H a— AaHHOE YHCJIO.

811, OnpeneauTs reoMerpHuecKoe MeCTO KOHHOB mnepe-
MEHHOrO BeKTOpa X, €C/H €r0 Hay%aJo HAXOAMTCA B BaHHON
Touke A ¥ BEKTOP X Y/AOBJETBOPAET YCJIOBHAM X =,
xb=0, rae o, b—panHBe HEeKOANHHEAPHHE BEKTOPH K
fi— JaHHEe 4HCAZ,

812, anu Bextophl 4 :=={4; —2; —4}, b={6; —3; 2}.
Buuncauts: 1) ab; 2) Vai; 3) VB, 4 (2a—3b) (a+20);
5) @+ ) 6) (a—b)

813, Buuncints, KXaxyio pafoTy NPOHIBORHT CHAA
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F=13; —5; 2}, xorsa ee TOMKa NPHNOKCHHR NepeMeltaeTCs
H3 HauaJa B KoHel, BeKTopa 8={2; —b; —T7}*).

814, Nanu touke A(—1; 3; —7), B(@; —1; 8 =u
C®, 1; —B). Buuncanms: 1) (2AB—CB)(2BC+ BA);
2) VAB: 38) V AC%: 4) mnalitm KoODARHATH BeKTOpOB
(AB-AC)BC u AB(AC.B0).

815, Buunpcantb, Kaxylo paloTy DNPOHSBOAZHT CHJAA
J=1{3; —2, —b}, Korfa ee TOUKa NPHAOKEHHA, ABHraACh
npaMoinreiigo, mepeMemaercs H3 nosoxenus A (2, —3; H)
e nonoxkenne B(3; —2; —1).

816, Manz cum M={3; —4; 2}, N={2; 3; —b}
n P={—3; —2; 4}, npraoxeHHme K oxdofi Toure. Bu:-
YHCAHTD, KAaKylo paloTy NPOBSBOART pPaBHOAEHCTBYIOMAA
3THX CHJ, KOTAa €€ TOYKA NpPHACKEHHS, ABHraAch NPAMO-
naugefio, nepeMemnaercs K3 nonoxemus M, (5; 3; —7)
B nonoxenne M;(4; —1; —4).

817. Maun pepmsbl ueTHpexyroybhuEka A {l; —2; 2),
B; 4; 0), C(—4 1; 1) v D{—b; —B; 3). Hokasarp, uT0
ero guaroHaan AC u BD 83anMHO DepHeHAMKYJAADHHL

818, Onpegenurs, NPH KaKoM 3HAYEHHH & BeKTOPH
a=0i—3f+2k B b=1+42f—ak B3aUMHC nNEpPHEHINKY-
A PHH.

- 819. Briyucaute KOCHHYC yrag, OOpPASOBAHHOIO BEKTO-
pamu g={2; —4; 4} u b={—3; 2; 6}.

. 820, Jlanbl sepuBEM TpeyrodsBEka A(—1; —2; 4),
B{(—4; —2; 0) u C(3; —2; 1), Onpegeante e€ro BEYTpeRRKEH
yroa ope Bepiinhe B.

821, Jlaum sepumpw TpeyroseHuka A (3; 2; —3),
B{; 1, —1) v C(l; —2; 1). Onpestenars ero BHeHHH
yron npriB sepiute A.

822, BuuncauB BHYTpEHEHMe YIAH TpEyToAbHHKa ¢ Bep-
wrdame 4 (1; 2; 1), B(3; —1; 7{ C({7; 4 —2), ybenurncs,
YTO STOT TPEYrOJbHHK papHOGefpeHHslit. ,

823. Bekrop X, KoanugeapuRit Bex'rogy a=={6; —8; ~—7,553,
ofpasyer ocrphifi yron ¢ ocbio Oz. 3man, urto [x|[=350,
HafTH ero EOOpAHHATHL '

824, Haiitu BekTOp &, KOJJIHEECAapHH BeKTODY &=
= {2; I; —1} B ynoBmerTsOpAOmMH{ YC/AOBAIO X&=3.

825, Bekrop X, DepneHIHKYJMADHRA K BeKTOpaM @ =

*) Ecam mextop f Bsofpamaer cmaAy, T0MKa DPRACKEHHs Koropolt
AepeMeltaeTes H3 HAYada B KOHCH BEKTOPA 8, 10 pafora w oToR cHAM
Onpe/leNsaerCs PABCHCTEBOM '
w=f'o
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=2 +2k 1 b=18i—22] 5k, obpasyer ¢ ocpo Oy
tynofi yroja. Hafitu ero xoopiumats, SHad, 4To |x|=14.

826, Haitru sexTop X, 3Has, YTO OH NEPNEHAWKYAApEH
K BekTopaM @={2; 3; —I} w b={l; —2; 3} u ynowxe-
TBOPACT yCAOBHIO X (20— f+ R)=—bB.

827, /lamu BexTopH @={3; —I; 5} u b={l1; 2; —3}.
Ha#iTn BeKTOp X NpH YC/AOBHH, 9TO OH IepNEHIHRYJADEH
E oci Oz W yHOBACTBOPRET YCJAOBMAM Xa=—9, xb=—4.

828, Haun Bextopn @¢=2—jf+3R, b=i—3f+ 2% n
¢=23i + 2f —4k, Hafirn BexTop X, yAOBAETBOpSAIIUE YCA0-
BUsM xa = —5, xb=—11, xc=2(¥.

829. Hafith npoexnuio peKktopa §=={4; —3; 2} ma ocs,
COCTEBARIONLYI0 € KOODAMHATHRIMH OCAMH paBHBIE OCTPHE
YIIH. 3

830, Hafitu npoeknmo Bextopa &=1{V2; —3; —5} na
OCb, COCTABJSIOULYI0 ¢ KOOPRHHATHHMM ocamu Ox, Oz yram
a=45°, 9==60°, a ¢ oceio Oy—ocrpuiit yroa §.

831, Haun touru_A (3; —4; —2), B(2; 5; —2). Haftru
NPOEKUKI0 BEKTOpa AB Ha oCb, COCTEABAAIOWYIO C KOOPAK-
HaTueMy ocamu Ox, Oy yra a=060°, §==120°, a ¢ ocsio
Oz--1ynolt yroa y.

832, Bumgucauts ngoexumo BekTOpa @ ={b; 2; 5} ®a ocb
sektopa be={2; —1; 2}.

833. Hamn BekTOpn g=3H—6f—k, b=—i4 45k
B ¢=3t—4]+ 12k Bruncants np, (@ -+ b).

834, Jlanm mextopn @={l; -3; 4}, b={3; —4; 2}
1 c={—1; 1, 4}, Beuscauts 0pp.. .

835, Haunt BeRTOpH = —2A4j+ &k, b=i4+5f u ¢ =
== 4 4+ 4f ~2k. Brmucauts np, (3a—2b).

836, Cunaa, onpesenseman sektopom R={l; —8; —T7},
paJjio¥eHa 0O TPeM HanpaBAeHHSM, OFHO H3 KOTOPHIX
3afaHoc BeKTOpoM a=2-2j-4-k. Halitu cocraBasamuyio
cHAHl R B HallpaBJeHHH BEKTOpa 4.

837. Hannt tourn M(—D; 7; —6) n N({(7; —9; 9).
BriuucsaTh npoeKnmio sektopa @=={l; —3; 1} na ocb Bek-
Topa MN.

838, Hawwm Touku A(—2; 3; —4), B(3; 2; 5), C(1; —1; 2),
D(3; 2; —4). Buuncanty npsp54B.

| § 32, Bextopaoe npoHsBEACRHE BEKTOPOB

BexropHam npongEeNienneM BeKTOps @ Hs BeRTOD U HAIHRAETCA
BeKTOp, o00sHEUscMEEA chmBOIOM [GD] B onpereaseMul CAGAYIOIIEMH
THEMA YOAOBRANMS
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1) Mozyas nexmp?’ [ab] papen |af«|b|singp, roe p—yroa

BeKTOpaMH @ H b}
2; BeKTOp [ab] nepneHAHKYAAPEH K ESXKIOMY H3 BEKTOpoB 4 H b;
BanpapnehnHe BeKTOop2 [ab] cooTBeTCTBYeT «NpaBRAY npaBol
pyKms. Dro OSHauager, 910 eLdH BeKTopH &, & ® [ab} npupeneMH
K ofuieMy navady, 70 Bekrop [ab] Aomked OuTe HampaBJeH Tak, Kak
AABPaBAEH CPeHHN Naziel, MpaBofi PyKH, GoAbinof najel Koropolt Ha-
NpaBien 0 NepPBOMY COMHOMHTEMO (T. €. NO BeKTOpY &), a YKazaredb-
el —no sropomy (v. e. nmo BexTOpy b).
BexTopHoe DpOHSBENEHH® SABACHT OT NOpAARa COMHoMHTeNefi,
HMEHHO}
[ab] =— [ba].

Moaym BexTopHOTO NMpoussescHuz [ab] pamen naowazs S napaa-
JejiorpaMmMa, NOCTPOSHACIO Ha BeKTOpax @ H b:
tiab]11=Ss.
CaMo BEeETODHOC NpoH3BEREeHHS MOmer OHThP Bupaseno dopumynoh
[ab]=Se.

I € —OPT BEETOPHOTO NpOH3BENEHRA.
Bexroproe nponspelenue [ab] ofpamiaerca B HyAb TOTAd H TOILKO
TOrRA, KOTHa BEKTOPH @& # b KoaaumeapHn. B gacthocrA [aa]=0,
EcliH clcTeMa EOODNMEATHHX Qcell mpapast H BeKTopH o H b s2-
JisHH B 5Toll CHCTeME CBOHMM KOOPAHHATAMH:

a={Xy; Yi; 2}, &={Xy; Ya; 24},
10 sexmﬁpnoe NPOR3BEAEHAE BEKTOPA @ Ha BEKTOp b Ompeneaserca

dopMy .ol
lab) = IYI Zil. — Xy Zif, X¢ y‘l.}
Yg Z. ! .X, Zg ’ Xg Yg ¢
BAR )
i 7 R
[eb}=| Xy Yy Zi|.
Xy ¥y Z,

839, Bektopu & m b ofpasylor yroa ¢=n/6. 3nasa,
yto |@|=6, |&|=35, BH‘IHCJIHTBA[M]I.

840, LBassii |a|=10, |b|=2 u ab=12. Buancmrs
ad] |.
It 8]411. Hape: |@|=3, |b|=26 u |[ab]|=72. Buun-
cnts ab.

842, BekToph @ ¥ & B3AUMHO NePHEHAUKYARPHH. JHas,
470 &ak=3, || =4, BHUHCAHTD:

1) |[@--8)@—b); 2 |[(3a—b) @a—28)]),

43, Bextopul @ u b ofpasyior yron ¢==2n/3. 3gas,
4TOo Ia[lm 1, |b|=2, BHuHCIHTD:

D Joos 2 [2a+D) @+20))% 3 [@-+30) G

844. Kaxomy YycaoBHIO AOMKHE YAOBJETBOPATH BEK-
TOpH @, b, 9TOObl BekTOpH @ 4-bO # a-b OLH KOMIH-
HeapHH?
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845. Hoxasath ToxAecTBo [ab]*+ (ad)*=a'd.

846, [orasatb, uto [ab]*<a'®®; B KaKom caydae 3fech
GyAeT 3HAK pameHc1Ba?

847. [antt npoHsBOJbHEE BeRTOPH p, ¢, r, 8. Jloka-
5aTh, 4TO BeKTOpH a=[pn], b={[qn], ¢=[rn] xomnaa-
HapHH (T. €., GyAyYH NpHBeJeHH K ofileMy Haualy, pac-
HOAATAIOTCA B OAHON RJIOCKOCTH).

848, BexTopu @, & H ¢ yAOBRETBOPAIOT YCJAOBHIO
a+b+c¢=0. doxasats, uro {ab]=bc]=[ca]. '

849, Bexkrtoput @, b, ¢ u d cBA3AHK COOTHOLUERHAMHU
[ab];- [c%], [ac}=[bd]. NoxasaTs KoaMKHEAPHOCTL BERTOPOB
a-—d v b—c.

850. Ilaum sextopul @={3; —1; —2} u &b={I; 2; —li.
Hafita XoopAuBathl BeRTOPEWX npoussegenufi: 1) [abl;
2) [((2a+-b)b]; 3) [(Qa—b)(2a+bg£fo

51, Haum toukn A (2; —1; 2), B(1; 2; —1) u C(I}_;_?; 1).
Hafitu koopausatst BekTopHHX mpoussesenuii: 1) [ABBC];
2) [(BC—2CA) ﬁ% .

2, Cuna f={3; 2; —4} npunoxena g rouke 4 (2; —1; 1).
Onpeneaurb MOMCHT 3TOR CHAN OTHOCHTEALHO Hayada KOOp-
RuHaT *),

853, Cuna P=—{2; -—4; 5} mnpuaomeRa K TOUKE
M,(4; —2; 3). Onpegennrs MOMEHT 3TOH CHAW OTEOCH-
TeabHO ToukH A (3; 2, —1).

864. Cuna Q=1{3; 4; —2} mDpuAOKeEHa K TOUKe
€C(2; —1; —2). Onpeaeantb BeNHYHHY H HANPABAAKLIHE
KOCHHYCH MOMEHTa 3TOfl CHAN OTHOCHTENBHO Hauada Koop-
KuHar.

855. Cuna P=={2; 2; 9} npunomena Kk Touxe A {4; 2; —3).
Onpenenuth BeSIMYHHY ¥ HanpaBAAIOHE KOCHHYCH MOMEHTA
gTolt CHMN oTHOCHTeNsHO TOuRY C(2; 4; 0).

856, Hanwp Tgn cunl M={2; —I; =3}, N=l{3; 2; —1}
H P={—4; I, 3}, nprunoxennnie K Touke C(—1; 4 —2).
Onpezenuts BeayYMAY H HAUPABJIAIOHIHE KOCHHYCH MO-
njeg%pam}oneﬁcwyromeﬁ 9THX CHA OTHOCHTEMAbHO TOUKH

3 33 1),

857. Nauu Toukn A (1; 2; 0), B(3; 0; —3) u C(5; 2; 6).
Boucante naomanp Tpeyromiuka ABC. ,

858, Hamu sepumun Tpeyrombuuka A(l; —I1; 2),
B(5; —6; 2y n C(1; 3; —1), Buukcante AMUHY €10 Bhi-
COTHI, OnylleHHOA u3 BepwwHu B Ha cropony AL,

*) Ecan sextop ff usofipameer cany, BpHICHERHY0 K Kakof-Eubyas
ToyKe M, a BEXTOD & HEeT H3 HeKotopoHl TouKH B Touky M, 10
BeRTOP [af] npeacraBaser colofl MOMENT CHAMN f OTHOCHTEABHO TOSKH 0.
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859. BHUNCAUTBD CHHEYC gma, 00 pasoBaHHOre BEKTOPaMH
a={2; —2; 1} u b={2; 3; 6}.

860, Bexrop X, nepneERHKYMAPHHHA K BerTOpaM @ =
={4; —2; 3} n &={0; 1; 3}, obpasyer ¢ ocsi0 Qy
rynoft yrosit. 3nas, uto | x[=26, HaliTH €ro KOOpAHHA&TH.

861, Bekrop m, nepnerauxyaapHefl K ocd 02 M K Bek-
Topy @={8; —15; 3}, ofpasyer ocTpuii yroa ¢ ocwio Ox.
3nan, uto |m|=>5l, HafiTH ero KoopAMHATHI.

862. Hafitw BexTOop X, 3Had, 4TC OH NEPHNEEAHKYANAPeH
K BekTopaM a={2; —3; 1} un &={l; —2; 3} u yxomxe-
TBOpAieT yedosuio & (I 4f—78) = 10.

863. /okasare TOWASCTEO

G+ mi+ )G+ mi+ md)— (s -+ mym;+ nyn,)? =
= (g — gty + (Lny —1ing)® + (L —Lm,)®,
¥Kaszaune, Bocnoansosarhcd TOMIecTBOM sSagaunm $45,

864, HNarum Bektophl @={2; —3; 1}, b={—3; 1; 2} u
¢={l; 2; 3}. Buuncants [[ab]c] u [a[bc]].

§ 33. Cmewannoe npoU3BeAcHHE TpexX BeKTOpOs

Tpofikofi BeKTOpOB HasHIBaIOTCA TPA BEKTOPa, €CAH YKa3ano, Kaxodl
H3 HEX CUHTAeTCH NepBLiM, KaKoidl BropuM M Kako# TpersiM. Tpofiky
BEKTOPOB 3aNHCHEAIOT B NOPRAKe HYMEDANH; HANDHMED, Samech &, B, ¢
03H#Y@ET, UTO BEKTOP @ CYHTAETCA NEPBEIM, B—BTOPHM, £ —-TPETBHM.

Tpolika HeKOMINAHADHLIX BeKTOpPOB ¢, B, ¢ HaswBaerca npasof,
€C/11 COCTRBAAIHIEG ¢& BeKTOPH, GYLYYH DpHBEeHH K ofileMy Havany,
pacnoaaraTcs B NOPANKe HYMePRUHH AHANOFMYMRO TOMY, KaK PAaCROM0-
JkeHH Goaemofi, yKaszaTenpHfi' B cpeannft maasnw npavodi pyxh. Ecan
BeKTOPH &, &, ¢ pacnondXenH. aHanoTHYBO TOMY, KaK PacloNOMeHH
Goabioll, yx&saTeAbAnAA H cpeinuii mageuw Aepofl pyxH, TO TpoliKa
STHX BEKTOPOB Ha3biBaeTcd Jepofi.

CumemaHHHM NPOHSBeLeHHEM TPeX BeKTOPOB @, b, ¢ HaswBaerch
YHCAC, PaBHOe BEKTOPHOMY NPOH3BEACHMIO [Gf], YMHOMEHHOMY CKAAADPHO
HA BEKTOp ¢, T. €. [ab] e.

Hmeer mecTo ToXzecTRO [abl ¢ =a [be], BBuay uero pag obospa.
yeHAS CcMemaHHOTO npoHsBeleHHA [abl ¢ ynorpeGaserca Gosee npocrofi
campoa abe. Taxuw ofpasom,

abe=[ab]c, abc=a [bc).

CMemanHoe nponsBefenue abec papBEo O0BEMY Napazaenenknens,
NOCTPOSHHOMO HA BeKTOpax @, b, ¢, BSATOMY €O SHAROM DJIOC, €CHH
Tpoflka ade¢ DpaBas, H co 3HaKOM MHHYC, €Chn sTa Ypolika nepafl. Ecau
Bextopd &, b, ¢ KoMnaaHapEb (H TOABLKC B STOM CJAYyu3e), CMERIaHHOE
npousBenenne abc pabRo MYWMO; HHaue IOBOPR, PABEACTEO

abec =0
ecTh ngoﬁxo,muoe H JOCTATOYHOE YC/IOBHE KOMANANAPHOCTR BEKTO

a b e
pos Ecam BeKTODH &, b, ¢ 28\aHH CBOMMN KOOPIHHATAMH:

a={X1; Y1; Zi}, b={Xy; Vyi Zs}, c={Xs; Yai Zs}s
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TO CMEIAHHOE NPOH3PEAEERe abe onpepenserca (opmynol
X: Y1 4
Xy Yy Z
X Yy Z;

Hanomeum, oTo c#creMa XoODARHRTHHX ocell mpeanoiaraercd npa-
Bof (BMecTe ¢ TeM faxserca npaechh W rpofixa mextopom I J, R).

865, Onpepenuts, KakoR sasasercs Tpofika a, b, ¢
(npaBofl WK Aesoil), ecan

Ya=k b=i c=J. 2)a=1l b=k c=],

da=Jj, b=i, c=k YHa=i+J b=f c=58

5) a=i+Jf, b=i—j, e¢=J;

6) a=t+j, b=i—J, c=k

866. Bextopm a, b, ¢, ofpasyiomue mpaeyio 'lrpoﬁxy

abe=

B3AKMHO DePHEHAMKYJADHE. 3Hasd, uro |@|=4, |b|=2,
|e]=3, suuHcHuTL 8bC.

867, BexTtop ¢ mnepneHAMKYJAPeH K BEKTOpaM & H b,
roa Mexnay @ u b pasen 30°. 3Hag, uro |@|=6, |#|=3,

¢|=3, BHIYHCAHTB @be.

868. lloxasats, uto |abc|<<|a|lb||e|; B Kakom cayuae
3MeCh MOXMET MMeTb MeCTC 3HAK paBeHCTBA?

869. Hoxasatb Toxmnectso (@ +8) (b+ ) (¢4 a)=2abe.

870. IorasaTh toxpectso ab(c-|-Aa4-wb)=abe, rue
A H p—Kakge yrofHo uucja.

871, Ioxasath, 9TO BEKTOPH @, b, ¢, YHOBJETBOpANMHME
yeaoeuio [ab]+[bcl4-[ca] =0, xommraHapHEL.

872, Ilokasath, uTo HeoSXOAMMHM H  JOCTATOYHBIM
YCHAOBHEM KOMNJAHAPHOCTH BEKTOpOB @&, B, ¢ sBnserca
3aBuCHMOCTD o -+Pb+ye =0, rne no kpafimefi mepe oamHo
u3 uncen «, §, ¢ He papHO HymoO.

878, Haum sektopu a={l; —I1; 3}, b={—2; 2; 1},
¢={3; —2; 5}. Bewacautb abe.

874. YcradoBHTh, KOMIJIAHADHH JAH BEKTOPH &, b, ¢,
€CTN: ‘

1) a={2; 3; —1}, b={1; —I; 3}, e={l; 9; —I11};

Ha={3 —2;1}, b={21; 2}, ee={3; —1; 2}

3 a={2; —1; 2}, b={l; 2; =3}, c={3; —4; T},

875. Ioxasath, uto Toukm A(l; 2; —1), B{0; 1; §),
C(—1; 2, 1), D{2; 1; 3) nexar B ofHOA MIOCKOCTH.

876. Brouucaurh o6neM TeTpasapa, BepLIHHLL KOTOPOrQ
Raxoaarcs B Tourax A (2; —1; 1), B(5; 5; 4), C(3; 2; —1)
B D{41; 3). )
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877. Haunl BeplIdHLE mgaa,ziga A2;:3;1), B4, 1; —2),
C®; 3; 7), D(—5; —4; 8). Haiirru jgauny ero BHICOTH,
onymeHHoH 3 BepmnHue D.

878. O6beM TeTpasapa v=5, Tpu ero BeplIHHH HaXo-
Barca B Toukax A(2; 1; —1), B(3; 0; B, C(2; —1; 3).
Hafitu xoopauHaTH 9eTBeprofi BepliMHH D), ecnn H3BeCTHO,
9T0 OHa JeXHT Ha ocH Op.

§ 34, JsoilHoe BexkTOpHOE MPONSBEAEHHE

TlycTh BeKTOD @ YMHOMKAETCR ESKTOPHO Ha sektop b, mnocme wero
nonyvedpnid nexrop [ab] ymHOXKAeTCH CHOBA BEKTOPHO HA RBEKTOp €.
B pesyasraTe moJyuaercd TaK HasuBAaeMoe JABofiHoe BERTOpHOE HPOH3-
peficude [[ab] ¢] (acmo, uro [{ab] ¢]—sexrop). YmHOKan nemg a
BeXTOpHO Ha [Be], nonyuum apolinoe BexTOpHOE NpoHsBefeHHe [a [bell.

BooGute rosopd,
[[a2]e) # [a [bell.
JogameM, 970 UMERT MeCTO TOKIECTED
[[af} e] =0 (ae)—a (br).

- JorasatenscTBo. BeegeM (4eKaproBy NpAMOYTrOALHYI0} CH-
cTeMy KoopiHuaT. UToOH OOMETYHTL BHK/JIAIKH, PECIONORHM OCH KO-
OpAHHAT CHeNHAAEHHM oOpasoM, a EMeHHo: och Ox HANPaBAM MO BeK-
TOpY @, ocb Oy NOMECTHM B MAQCKOCTH BEKToPoB & H B (camwras, uto
BEKTOPH @, ¥ npusegeHu K ofmeny Hauady). B Taxom cayuae Gygem
HMeTh

a={X5; O; 0}, b=(Xy; Yy; 0}, e={Xy; ¥y Za}.
Teneps HaxoiuM
[ab)={0; 0; XiVa}; [[ab] c]={— XV XaYoXy; 0} (1)
C apyrofl cropomer,
a0 =X;Xs, b (ac)={XiXo X5 X;V,X,; 0},
bo=X,X34-VVs @ {bc) ={X X Xs--Xs¥,Vy 0; 0}

Cnegiopateasno,
b(ac)—a (be)={— Xi¥¥3s; X.V,X,; 0} (]
Cpaenesag npasse nacrit dopuynr (I} v (2), noayzaem
. ([ab] €)= b {ac)—a (bc),
470 H TpefoBanoch.

879, Hokasatey toxaectso [@ [bel]l =b (ac)— ¢ (ab).

880, Pemuts sagauy 864, Wcno/b3ys TOXZECTBA, AaH-
HHE B HauaJjie 3700 maparpada, H TOXAECTBO Sanauu 879.

881. Manu pepmupnl Tpeyroasunka A (2; —1; —3),
B(l; 2, —4) »n C(3; —1; —2). Bauncauts KOOPAHHATH
BekTOpa [, XOANHHEAPHOTO ¢ €ro BHICOTOR, ONMyHieHHOH
H3 BepuiHHE A Ha NpPOTHBONOJOMHYIO CTOPOHY, NpH
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ycaopuy, 4ro sexrop B ofpasyer ¢ ocbio Oy TynoRt yroa u
wT0 ero MoAyJib papen 2} 34.

882, Cuprasf, YTO KaXIHA H3 BEKTOPOB &, b, ¢ oT/muen
OT HyJs, YCTAaHOBHTH, NpPH KAKOM HX B3aHMHOM pacnodo-
MEHUH CTpaBelinBe paseHcTso (@ [be]] = [[ab] ¢].

883, HdorasaTs TOmIcCTBa:

1) [a]be]] + [B[call+[c{ab]' <= 0;

2; ab] F:d]=(ac b —(ad}(bca;

3) [ab|[cd]--{ac] {db]+ |ad] [bc]=0;

4) [[ab] cd%]=c(abd)—d(abc;

5) |ab] [[ ¢ ca¥=(abc)’;

6) [a[a{aab]]] =a'b npu ycnosmm, uTo BexTOpPH @
B & B3aUMHO NEepNeHAHKYJIAPHE

7 (a[b]cd HEEM (bd) —[ad] (be);

8) ialbled]|| = (acd) b—(ab) [cd];

9) [ab]*[ac)i—([ab] [ac])* = a® (abe);

10; [ab] [&c]] [1bc] {ca ca) [ab]]| = (abc)*;
11) (ab) [cd]+ (ac) [db]+(ad) [bcl =a (bed)
12) (abe) (ade) =) 24 ‘;ﬂ:|.

884, TpH HexoMmuaHMapHHX BeKTopa &, & M ¢ npuse-
ReHol K ofimleMy Hadany. [lokasate, 9To mAOCKOCTB, npo-
XORAMAS Yepes KOHNH STMX BEKTOPOB, NEPIEHAHKYAAPHA
K Bektopy [ab]+-[be]+[cal.




FTABAS
YPABHEHHE NOBEPXHOCTH H YPABHEHUS
JIHHHH

§ 35. YpamHenHe nOPEPXHOCTH

Ypapnenses Aihnoft nopepxHOCTR (b BuGpPaHHOHA CHCTEMe KOODAHHAT)
HASHBAETCA TAKOS YDABHEHHE ¢ TpeMd NMepeMeHHEIMH
F(x, y, a==0,

KOTOPOMY YAOBJIETROPAIOT EQOpAMHATA! Ramaol Toukd, JMexamel Ha srofi
TOBePXHOCTH, H HE YICBAETBODAIOT KOODINHATH AHEAKON TOUKH, He NeXa-
mel Ha uHed,

885. Hanu 709k M,(2; —3; 6), M, (0; 7: 0), M 3; 2;
—4), M, @QV'Z; 4 —5), M, (1; —4; —B), M, (2; 6; —V/ 5).
YcraHoBuTh, KaKHE B3 HHMX JIEaT Ha [OBEPXHOCTH, Olpe-
JeneHHOR ypasHeHueM x?+yt--22==49, # Kakue He Jexar Ha
reli? Kakaa nobepxsocTb onpeneseHa JaHHbIM ypaBHeHueM?

886. Ha nosepxmocrn x*+y®+2*=9 mafith Touky, WA
Koropohi: 1) abcuucca paBHa 1, opauHara pasHa 2; 2) abeumc-
€a pasHa 2, opZHHATA paBHa 5; 3) aGcuncca paBHa 2, anyIHKAaTa
paBsHa 2; 4) opauBata paBHa 2, annukara paBHa 4,

887. YcranoBurb, Kakie TeoMeTpHUecKHe ofpastl onpe-
JeNsIOTCH CHACNYIOUIRMHE YpaBHEHKAMHM B REKapTOBHIX  fps-
MOYFOJILHEIX KOOPAHHAT OPOCTPAHCTBA: -

1) x=0; 2) y=0; 3) z==0; 4) x—2-=0;

5) y+2=0; 6) z-+5=0; 7) x4+ 22==25;

8) (x—2) (y4-3)*+ ((2—B)*=49;

9; 224-224-322=0; 10) x2-2y2--322+5=0;

11} x—y=0; 12) x-+2=0; 13} y—2=0; 14) xy==0;
15) xz=0; 16) yz=0; 17) xyz=0; 18) x*—dx=0);
19) xy—y2==0; 20} yz-+22=0,

888, Hauw nmee Toukd Fy{—c; 0; 0) m Fi{c; 0; 0).
BuiBecTH ypaBHEHHE reOMETDHUECKOTO MECT& TOYER, CyMMa
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paccrofimMii OT ROTOPHIX A0 ABYX BAHHHIX TOUEK €CTh BeJdH-
YHHA DOCTOAHHAdA, pasHad 2¢ NpH YyCaoBHE a >0, ¢ 0;
a>e.

Pemenne Ofoapauny OGyrsoff M npousBOABEYIO TOUKY Rpo-
cTpanctna, GyKBaMyu X, jf, Z—ee KOOPABHATH. TaK KaK TOUKa MOXer
SAHMMATL MOGOR MNONOKEHHe, TO X, § H 2 ABAAKTCH NEPEMCHERIME
BeXHIRHAMH, HX HASHBAOT 'rexgmﬂuu KOODAEHATAME.

Touka M nexuT Ha jJaHHOR DOBEPXEOCTH B TOM H TOALKO B TOM
cayyae, EOTAd

MFi4+MF,=2a, £
370 ecTe onpeHeNieHHe NOBEPXHOCTH, BHPAKEHHOE CHMBO/HYECKH.
Bupasem MF; B MF; uvepes Texynine KoopiMuama Touku M;
MFi=V GF P+ 125 MF=V g F 52

FoacraBuM DonyveRHHe BHpawenks B pasencreo (). Tem campm

ME RafijeM ypasHeHRe

V 40 g2+ V (e —c)* 4%+ 2% =20, @
KOTOpOe CBASHBaeT TEKYUlRe KOODAHHATH X, ¥, z. DT0 H €CTh YpaBaeHue
BadHOR HORepPXHOCTH. :

Heficrpurenvio, ans Eaxpoft Touxku M, newaumeft Ha saumdoft no-
BePXHOCTH, BHOOXHseres ycnomde (1) K, CiAelOBATEABHO, KOOPAMHATH
TagoR TOWRH OYAYT YLOBRETEOPATL YPaBHediio (2); jas Kamzofl Touxy,
He Jsexamel HA RNOBepXHOCTH, ycaoeHe (1) He 6ymer BHROMHATHCH
#, C/ENOBATENBHC, €8 HROOPHMHaThl He OyAYT YHAOBACTBOPATH YpasHe-
muio (2). Taxum ofipasom, 3amaua pemena; KaauHeHIHe BHIKAANKE HMEKT
HeJbl0 NPeACTABHTL YPABHGHWE NMOBEPXHOCTH B 60jee MPOCTOM BHER.

VeaunuM B ypapreHua (2} neppufi paamxan:

VEF T AT A=V G AT

B0O3BeAs ofé UACTH STOTG DABEACTBA B KBaaDar H PacKpPHE cxoOKy;
HOYHHM

N
=4t —da VU= F AT B+ -2 g+ 22,

a¥Y =t FPpfi=at—cr.

Crora ocofoXKnasch OT paauKana, Haltzem
alxd2a%x - a%? a0 = ot —20%cx - o3,

(01— £ - 02 - P2t == a® (6P — o). @

Tag Kag a >e¢, 10 a—g% > 0; nojoxHrednHCoe HHGID ghegl
ofosnausM zepes b3, Torna ypaskenme (3) mpeEmer BHS

bixdt-alyi+ gt =,

BAR

g

Bag
Bttt =L @
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Pacemarpupaenaq MOREDIHOCT: HASHBACTICH SJJAHNCORNOM Bpame-
nER. VYpasHeHme (4) HasEBAeTCR KAHOHHYECKHM YPABHCHREM STOro
BHNCOHAA.

889, Busectr ypaBHenne cdephl, LeHTP KOTOpOR HAXORHT-
CA B Hayajie KOOPAWHAT H pafHyc KOTopo#l pabeH 7,

890. BuBectd ypapHenwe chepel, uenTp Xotopoit C(a;
B1 ¥) ¥ pagryc Koropoh éaaaeu r. ‘

89t. s Touxa P (2; 6, —b) npopeaenn BOeBO3MOYKHbIE Y-
9y S0 MepeceyeHHa ¢ mAockocThio Ox2, CocTaBHThL ypaBHERHE
PeoMeTp KYeCKOTr0 MecTa HX oegemm.

892, Ms rtouku A(3; —D; 7) npoBeLeHH BCEBO3MOKHEE
Jyuyn #o mepecedeHus ¢ iocKoctbio Oxy. CocraBuTs ypasHeRue
FeOMETPHYECKOr0 MeCTa HX eQHH.

893. U3 tourku C(—3; —bH; 9) npoBeneHH BCeBOIMOMKHHE
JAyud Ao mepecededus c nAocKoersio Oyz, CoctaBHTh ypaBHe-
HHE TeOMeTPHYECKOID MecTa HX cepeilud,

894, Brisecru ypaBHeHHe TeOMeTPEYECKOrO0 MeCTa TOYeK,
pasHOCTb KBaipaTOB PACCTOAHHH OT KOTODHX [0 TOHeK
Fy (2; 3; —B) B Fy (2, —7; —b) ecrb BeIMYHHA DOCTOSAHHAA,
papraa 13.

8956, BubBecr ypapHeHHe IeoMETPHYECKOTO MeCTa TOWHeK,
CyMMa KBaJpaToB pacCTOSRHE Or KOTOPHX X0 JABYX TOYEK
F); (—ua; 0; 0) u F, (g; 0; 0) pasHa nocroAaRaoA BeAduHHe 44,

896. Bepmuast ky6a cyTh ToYkH A{-—a; —a; —a), B(a;
—a; —a), C{-—a; a; —a) u D{(ag; a; a). Cocrarurs ypaBHehue
FEOMETPHYECKOr0 MecTa TOYeK, CYMMa KBafparoB paccrod-
HHA OT KOTOpHIX RO IpaHel sToro Kyba ectb BeNHYHHA MOCTO-
AnHAA, paBHaa 8a?,

897. BuBecTH ypaBHEHHE IeOMETPHYECKOTO MecTa TOWUEK,
papHOYAAMEHHRIX OT ABYX Tovex M; (1; 2; —3) u M, (3; 2; 1),

898. BriBecTH ypaBHERHE IeOMeTPHIECKOIO MeCTa TOMEH,

paccTogHHR 0T KOTOPHIX A0 ABYX jgamHnix Touek F) (0;
0, —4) a F, (0; 0; 4) ecth Be/iHYHHA HOCTOAHHAA, paBHas 10,

899. BruiBecTH ypaBHEeHHE TIeOMETPHYECKOro MecTa TOYeK,
Pa3HOCTb PACCTOAHHA OT KOTOPRIX A0 ABYX AaHHHX ToueK Fy (0;
—b; 0) u F4 (0; ; 0) ectb Be/IMYHHA HOCTOSHHAA, paBHaA 6,

§ 36. YpasHenus MHAHH. 3a52ua O NEPECCHEHHH
TPeX mnosepxHocTel

JlEnra B OpocrpancTBe OnNPEHERACTCR COBMECTHHM 3SAJAHMEM ABYX

YpaBuenu#
Fx, g, =0, O (s, y, =0

KAK nepeceserne nsyx mobepxsoctelt F(x, g, 2)=0 u @ (x, g, 2)==0. Ecau
Fix, y, 2)=0, QD {x, y, 2y=0, ¥ (x, y, 2=0 cyTh ypaBHEHHR TPeX NOBEPX-
HOCTell, TO BAA pPaSHCKAHHA TQYEK HX LOepecedeHHA HYHHO COBMECTHO
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PEOIATE CHCTEMY
Fx, g, =0, ®(x, p, =0, ¥ (x, g, 2=0,

Kampgoe peueine x, g, z sroll cucTeMnl npegcrapiser coSoli KOODAAHETH
OfiHOH H3 TOUEK NepeceyeHHA AAHHHIX NOBepXsocrel,

900, Hanm toury M; (3; 4; —4), M, (—3; 2; 4), Me(~—1;
—4: 4) u M, (2; 3; —38). Onpenenuth, KaKue H3 HUX JeXKaT Ha
aunHd (x—1)}-y*4-22=36, y+z=0 u Kakne He Jekar Ha
Heli.

901. OnpegenuTtb, Kakue W3 CAEAYIOWHX JAHHUA NPOXOLST
Yepes HA¥alo KOOPAMHAT:

l) x3+y9+zi_2z=0’ y=0;

2) (—3)+ (g+1)+ (¢—23=25, x+y=0;

3} (v—1)+ (y+2)2+ (21+2)3=9, x—z=0.

902, Ha auuun x2+yp2+22=49, x*+ytt+22—42—25=0
HaHTH TOUKY: S

1) aGcuncca Koropofi pasua 3;

2) opaunara KoTopoii pasHa 2;

3} annuxara KoTopok pasHa 8§,

903. YcraHOBHTD, KaKHE JIHEHH ONPEReNAIOTCA CACRyIOHH-
MH YPABHEHHAMH:

1) x=0, y=0; 2) x=0, z=0; 8) y=0, 2=0; 4) x»—2=0, "
y=0; b} x+42=0, y—3=0; 6) x—5=0, z-+2=0; 7) y+2=0,
2=5=0; 8) x*tyt422=9, 2=0; 9) x3-}yt+22=49, y=0;
10) x*-f-y24-22=25, x=0; 11) x*+4y*+22=20, 2—2=0,

904, CocTapuTb ypaBHEHKA JHHHH AePECeYEHHS MAOCKOCTH
Oxz ngctpepu ¢ LeHTPOM B Ha4aRe KOOPAMHAT U paAuycoM, paB-
HEIM 3,

905. CocraplTs YpabHeHHS JHHAM NepecedeHus obepHl,
ueﬂ'rg KOTOpO# HaxOAUTCA B Hadalle KOODAHHAT M PAgHYC pa-
BeH B, ¢ NVIOCKOCTBI0, napajuieqsHol miockoctn Oxz ¥ fexa- -
el 8 ieBoM NOJMYNPOCTPAHCTEE Ha PACCTOAHAH ABYX €RHEMIL
OT Hee,

806. CocTaEHTh ypaBHEHHA JHHMH NEPECeUeHHA MAOCKOCTH
Oyz u cbepni, nentp kotopofl Haxogurea 8 touke C(5; —2; 1)
i papuyc pasen 13,

907, CocraBuTh YpaBHeHHs JIMHHU NepecedenHs ABYX odep,
OJHa H3 KOTOPLIX HMeeT pajHyc, paBHHI 6, H OeHTp B Hayade
KOOPAMHAT, APYras HMeeT pajauyc, pasHuifi B, u uneurp C(l;

008. Hailitn To9xkH nepeceuenns nobepxHocTeR x*-y*-
+23=49, y—3=0, 2-}-6=0.

909. Hafitu Touku nepecedeHns moBepxHoctedl Xx2+y3-
+22=9, 2+t (2-2)%=5, y~2=0,
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§ 37. ¥YpasHenme uuaAHEpHuecKOfl noBepxHOCTH
¢ ofpasylomiumMy, napaseabHLIME
OfHOR n3 KoOpAMMATHBLIX ocefl

¥Ypaenenge ¢ ABYMHA NepeMeHHHMME BHAA
Fix, )=0
B MPOCTPRACTEERHON CHCTEME KOOPAMBAT ONPeIoAseT NHANHADHYECKYIG MO~
BePXHOCTE C oSpasyiomuMH, napaiiensHumz ock Oz, Ha naockocts B
CHCTEMe KOOPARHAT ¢ ovamuH Ox n Op ypabuerue F(x, y)=0 onpezeaner
JIMAHIO, MMEHHO, HAMPABAMIONIYI0 AHHHIO PACCMATPHBAEMOTC REAMHApPA.

Ho 372 e JHHAA B npoctpaHcTBeHROfl cucteMe KOOpPAEHaT NOMAXHE OHTDH
8aZAHA ABYMA YpaBHeHHAMH

Fx, g)=0, 2=0.

Ananorauno, ypasuegue F{x, z}=0 (B npocrpancrse) onpesedser UHIHEE-
PHTECKYI) NOBEPXHOCTb C OGPA3YIOIHMY, napafielsHbMy ocH Oy ypapHe-

. mmne F(y, 2)=0 onpeaesrer UHMHHAPHYECKYIO IOBEPXHOCTE ¢ OOPASYIOUHEMI,
napamieachHnMy ock  Ox.

910. YcraHoBUTb, Kakue reoMerpuieckue ofpasm onpene-
ASKTCE B npwrpaﬂmneunoﬁ cHCTEMe KOODEHHAT CJSLyIOmH-
MH YpaBHeHUAMU:

) =25 9) &+ 5 =1; 3) -,—--—9"- =1

4) x3=06z; B} x*—xy=0; 6) x2—2t=0;

7 y’~{-z’—0 8) 14y +4=0; 9) wtzr=0z;

o yﬁ_}.z& =2,

911. Hafitu ypaBReHue LHAMHADE, NPOEKTHPYIOIEIo OK-
PY#KHOCTD

2+ (y+2)24 (2—1)2=25, r1*-y*+22==16
Ha naockocts: 1) Oxy; 2) Oxz; 3) Oy,
912, Hafitn ypapHeHUe TPOSKINH OKPYMHOCTH
(- 1)+ (g+2)*+ (2-2)1=36,
224 (y+2)2+-(z—1)*=20
Ha naockoctH: 1) Oxy; 2) Oxz; 3) Oyz,



THABA 9

VYPABHEHHE NJROCKOCTH. YPABHEHHS HNPSIMOA.
YPABHEHHS NOBEPXHOCTEH
BTOPOro noPARKA

§ 38. OGmee ypasHeH#s€ NNOCKOCTH. YpaBHeRMe NAOCKOCTH,
NPOXOAAINECH wepe3s NAHHYIO TOMKY H HMewomeld AanHnk
ROPMANLHEIE BEKTOP

B fekaproBMX KOODAHHATAX KakAAA 1NAOCKOCT:  ONpefeNfercs
ypapHeHieM hepeofl crenend K XaXAce ypapHeHwe nepsoff crenexd ompe-
* AGARET NAOCKOCTD.

Besgait (ne papREN ByJI0) BEeKTOp, NepheHAUKYAApHMA & Zamnoi
AIOCKOCTH, HasHBaeTCa e¢ HOPMAaAbHWRM BCHTOPOM. ¥ paBHEHH

A (x—xg)+ B (y— ) +C (2—20) =0 L)

OHPEJEANET NANOCKOCTh, NPGXORANMIYIC wepea Touky M, (% th: %) ®
HMEWILY0 HOpMansHuf Bektop n={A; B; C}.

. _PackpuwiBaa B ypapuennn (1) ckofgd B oSo3Hadad 9RCAD — Axy -
_ «— Byy—Czy GykBoRt D, npepcTaBeEM ero B BHAS
Ax+4-By4-C24-D=10,

510 ypapHeHHe HasHRACTCA OGIHMM YpABHGHHEM INIOCKOCTH,
913, CocraBuTh ypaBHeHW® NJOCKOCTH, KOTODAs MpPOXo-

AuT uyepes Toyky M, (2; 1; —1) H HMmeer HOPMAMbLHLIA Bek-
Top n={1; —2; 3

914, TABHTb YpaBHEHHE IJIOCKOCTH, KOTOpaa MpOXo-
AMT Yepes HAJaNo KOOPAMHAT H HMEeT HODMAMLEHE BeKTOp
n={5; 0; —3}

915, Touka P (2; —I; —1) cny:KHMT otHOBAHWEM Nepuen-
BHKYNApA, ONYIEHHOTO H3 Haualla KOOPAMHAT HA MJOCCKOCTb.
CocTasuTh ypaBHeHHe 3Tofl MJIOCKOCTH.

916, Manu Tosxr M,(3; —1; 2) u M, (4; —2; —1).
CocTaBHTh ypaBHeHHe IJIOCKOCTH, NpoxXoasiiel uepes TouKy M
REPUCHAHKYARAPHO BeKTOpY M, M,.
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817, CocTaBuTh ypaRHeKHE TNOCKOCTH, NPOXoZsined vepes
Toury M; (3; 4; -—B) napasneabHo BekTOpaM @, = {3; 1; —1}
K a,={l; —2; 1}.

918, Hoxkasate, uTO ypaBHEHHE IJOCKOCTH, MPOXOASMEH
gepes TOUKY M, (%, y,; 2,) TNapannesbRO BEKTOpEM &=
={l,; mg n;} 0 @,={; ms; n,}, MoxkeT GHTH HPEECTABJCHO
B CACAYIOWIEM BHAE: :

X=X Y=o 2—2
Iy my ni
iy My ng

=0,

918, CocrasuTh ypaBHEHHE IVIOCKOCTH, MNpPOXORsmed
nepes Toukd M, (2; —1; 3) n M, (3; I; 2) napannespB0 BeK-
*ropg a={3; —1; 4}.

20, Ilokasath, 9TO ypasHeEHe WJAOCKOCTH, MPOXOsimeh
gepes ToukH My{xy; yi; 2} M Mi(x; y, 2,) NapanseqbHO
BeRTOpY @ = {I; m; n}, MOXET ObiTh MPERCTAB/CHO B CNEAYIO-
eM BHAE:

X—Xi Y—¥ I—I
Xy—X1 He—Hi 22—
H m n

=0,

921. CocTaBuTh ypableHHe NAOCCKOCTH, Opoxogamed wepes
rouxe M(3; —1; 2), M4, —1; —1) u M, (2; 0; 2).

922, lloxagaTh, 4TO ypaBHEHME BJOCKOCTH, Npoxoasmied
sepes TOUKH My (x5 y5; 21}, Ms(xy; ys 29) B My (X Y 20),
MOKeT OHThL MpPeACTaBJCHC B CHAeAyolieM Buae:

1 x—x y—=in 2—21
Xa—X{ Ys— UL 29—2i
X3—X{ Hy—Yi 23—

=0,

923. Onpellenuts KOOPAMHATH KaKOTO-HHOYAL HOPMANb-

~ HOTO BeKTopa Kawiofl HS cleayomux niocKocrefi. B gamnom

clTydse HamHCaTh ofIiee BhIpaKeHHe KOOPIHHAT NPOHSBONL-
HOrOo HOPMAaJLHOTO BEKTOpa:

l; 2—yp—22+5==0; 2) x+5y-—2z=0;

3) 3x—2y~7=0; 4) by-32=0; 5) x+2=0; 6) y—3=0.
924. YcraHoBuMTH, KaKne U3 CAEAYIOIIHX Nap ypasHeHdd

OMpefeNAioT NapalielbEkle NOCKOCTH;

1) 2x—3y+52—T7=0, 2x—3y+524+3=0;
2) 4x-+2y—42+5=0, 2x-+y+2—1=0;
3) x—82-+2=0, Ox—62—T=0).
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925, ¥cramosnTh, K4KMe H3 CJEAYIOWHX N3P ypaBxeHmfl
ONPEACARIOT NEPNEHAAKYAAPHBE MOCKOCTH:

1} 3x—y—22-5=0, x+9y—32+2=0;
2) 2x43y—2—3=0, x—y—az+5=0;
3) 2x—by+z2=0, x+22—3=0.

926. Onpepenuts, OpE KakuxX 3HaYeHusx [ ¥ M Clefyoune
AApH YPaBHeRHH OyOyT onpefleNaTh HApaiefLHBEE [MIOCKOG-
TH:

D 2x4-ly4-32—8=0, mx—6y—6z+42=0;

2)  3x—y+12—9=0, 2x-+my+2:—3=0;

3} mx+3y—2z—1=0, 2x—-By~—{2=0.

927. Onpegeants, Npa KakoM sHaueHud [ cAefyomue naps
ypasueHnfi 6yAyT onpefieNifTh NEPREHAHKYAAPHNE MJOCKOCTH:

1) 8x—by-+Iz—3=0, x+4+3y+2:+5=0;

2} Sx+y—32—3=0, 2x+ly—3z+1=0;

3) Tx—2y—2=0, Ix4y—32—1=0,

928. Onpefienuth ABYrpaHHBE YIVIH, o0pa3oBaHHBE nepe-
cedeHneM CHeAyIOHIHX Nap INVIOCKOCTe:

D) x—yV 342—1=0, x+yV T—2438=0;
2) 8y—z=0, 2y+2=0;
3)  6x+3y—2:=0, x+2y+62—12=0;
4) x+2+2:—3=0, 16x+12y—152—1=0.

929, CocraButh ypaBHEHHE IVIOCKOCTH,. KOTOpas DPOXOAHT
uepes HaYaNo KOODAWHAT MApaMJeIsHO MIocKocTd Sx—3y+
+2z—3=0.

930. CocraBuTb ypaBHeHHe MJOCKOCTH, KOTOpas HPOXOAHT
uepes TOUKY M,(3; —2; —7) napaaneNbHO IAOCKOCTH 2x—
—3z+5=0,

931. CocraBurs ypaBHeHHe NJIOCKOCTH, KOTOpasi HPOXCAMT
4epes Ha9al0 KOOPARBAT MepNeHAUKY/MIAPHO K ABYM IHIOCKOC-
aM 2x—y+32—1=0, x4+ 2y-+2=0.

932. CocTaBHTL ypaBHEHHe IVIOCKOCTH, XOTOpas HPOXOAMT
yepes TouKy M, (2; —1; 1) nepneHANKYAAPHO K ABYM IJIOCKOC-
™M 2x—24-1=0, y=0,

983. Horasate, 4ro ypaBHeHHe IJIOCKOCTH, MPOXOAsmeH
uepes TOUKY M, (Xy; Yo; 2,) MePUEHIUKYASPHO K MJICCKOCTAM
ApxtBag+Ciz+Di=0, Ax+Boy+-Cax+4-D3=0, Moker ObTh
IpencTanieHo B cAeNyioeM BHIe:
x—% Y—yo 2—%

Ai Bl C‘[
Ay By Cy

=0.
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034, CocraBuTh ypaBHeHHe INIOCKOCTH, KoTOpag HpOXO-
EET Yepes ape ToukH My(l; —1; —2) u M, (3; 1; 1) neprenau-
KyJMpHO K NA0CKOCTH X¥—2y+32—56=0.

9395. Hokasatb, 4T0 ypaBHeHNe IVIOCKOCTH, NPOXOAsulef
uepes ape ToukH M (xy; Y z1) 8 Ms(xs; ys; 22) DepHenjnKy-
nspHo K nnockoeT Ax+By+-Cz-+D=0, moxer GbiTe Opex-
CTaB/CHO B CJieAyIOIieM BHAE:

X—xt Y=g 2—%
X—X¥ Pa—h Im—u|=0.
C

936. YcraHoBHTb, YT0 TPH IJAOCKOCTH X—2y-+2—7=0,
25+y—2+2=0, x—3y-+2z—11=0 umeior oguy oGyl TOY-
KY, H BRYHCJAHTD €€ KOOPAHHATH. ,

037. JokasaTe, 9ro Tpd mAockoctH 7Tx+4y+7z1+1=0,
2x—y—z+2=0, x+2y+37—1=0 npoxoxar uepes oxny nps-
MYIO0,

938. [Moxasath, 910 TpH mnhockoctH 2x—y+32—5=0,
Sx4y+20—1=0, 4x+3y+z+2=0 nepecexaioTci 0O TPeM
PA3ANYHRIM NAPAATCTBHREM TPAMBIM,

939, Onpezeantsb, NpH KaKUX 3HAYEHHAX & H O IJOCKOCTH
2u—y+4-32—1==0, x4-2y—2+b=0, x+ay—62z+10=0: 1) ume-
10T ORBY OSILYI0 TOYKY; 2) NpoXomaT uepes oZHY NpaMylo; 3)
NepecekalorcA NO TPEM PasAHYHLIM NapaNASAbHHIM OPAMHM.

§ 39. Henoanne ypasHeHHs nAOCKOcTed. YpavHenws
: AJGCKOCTH «B OTPE3Kax»

Kamaoe ypasuenue nepsoll crenend
Ax-1-By}-C24-D=0

{0 JeKapTOBHX KOOPIHHETAX) ONpelefser MAOCKOCTh. ECAH B STOM ypan-
HeHHH oTcyTcThyer caobonnulll wien (D=0), To nAoCKOCTE NPOXOAAT Sepes
HaYano KoOpAHHAT. ECAH OTCYTCTBYET UMieH ¢ ONHON HS TEKYIIHX KOOPBHHAT
{r. e. Eakofi-nubo B3 xospipeumenTos A, B, C pasen By/O), TO NIOCKOCTb
napaAnefisia ofEoll H3 KOOPAHEATHRX ocell, HMeREQ Toll, KOoTOpas OAHO-
HMeHHA ¢ OTCYTCTRYIOUIell KoOpAWHATON; €CAH, KpOMe TOTO, OTCYTCTBYET
cROGOIHNI wAeH, TO MACCKOCT: IPOXOHT Yepes 5Ty och. ECAN B ypaBHeHHN
OICYTCTBYIOT RS WIEHA ¢ TeKYUIHMH HOOPAMHATAMH (KakHe-nu(o ZBa M3
Eosdpruentos 4, B, C papHu HYAW), TO IIOCKOCTh DapaiftesibHa OABOH
H3 HOOPZHHATHLIX NAOCKOCTel, HMEHRO TOf, KOTOPAH MPOXOAAT Hepes
OCH, OJHOHMEHHM® C OTCYTCTRYIOLU(HME KOOPAHEATAMH; €CJH, KpoMe Toro,
GTCYTCTBYET CBOBOAHH UieH, T0 MACCKOCTh COBNAAAeT C 3108 KoopARHAT-
HOH TIOCKOCTHIO.
Ecan » ypaBHeHHH DJOCKOCTH

Ax+By+Cz+4+D=0
BR OAHR B5 Hosdduunenros A, B, C, D -ne papen myxic, 1o 510 Ypas-
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HeHHE¢ MOXeEr OhTh npecbpazopado X BHILY
X z

e ] )

a €
Th®

CYTh BOTHWHHB OTPESKOB, KOTODHE IHIOCEOCTh OTCEKAET HA KOODAHHATHHIX
ocAX (CUHTas KaWAWR OT Havajda KoopauHat). Ypastenue (1) HazeiBaercH
ypasHeHueM INOCKOCTH 4B OTPESKAXH,

940. Cocrasuth ypapHeHue HJIOCKOCTH, KOTOPAs OPOXOLHT:

1) vepes Touky M; (2; —3; 3) napannensHo niockeetd Oxy;

2) yepes Touky M, (1; —2; 4) mapanneabpno mIOCKocTH OxZ;
o 3) uepes Tourky M, (—5; 2; —1) papaaieNpHO MAOCKOCTH

Yz,
941. CocTaBuTs ypaBHeRHe INIOCKOCTH, KOTOPas NPOLOAMT:
1} uepes ocb Ox u Touky M; (4; —I; 2);

1) uepes oce Oy u Touxy M, (1; 4; —3);

3) wepes och Oz u Touky M, (3; —4; 7).

942, CocraBuTb ypaBHeHHe NAOCKOCTH, KOTOpas NPOXOAHT:
1) uepes Toukn M; (7; 2; —3) u M; (5; 6; —4) mapanieAbHO
oca Ox;

2) uepes ToukH Py (2; ~1; 1) u Py (3; 1; 2) napannensuo
ocu Oy; -

{3 uepes roukH Qy (3;—2;5) u Qs(2; 3; 1) napaniensio
ocu 0z,

943. HaiiTw TouKkH mepeceuenHs NAOCKOCTH 2x—3y—4z—
~—24=0 ¢ KOOpAMHATHBIMH OCAMH,

944. Jano ypaeseHHe MIOCKoCTH X-+2y—32—6=0. Ha-
nHcaTth AN Hee YpaBHEHHE «B OTPe3KaxX».

945. Hallth orpesku, oTceKaeMuie RAOCKOCTHIO 3x—4y—
~—242+12=0 Ha KOOpHMHATHHIX OCHX.

946. BhiupcanTs nJoNans TPEyroAbHHKA, KOTOpuil oTCe-
5ae'r nnockocTd 5x—6y-+32+4-120=0 ot KoopauHaTHoro yraa

XY,

947. Briuncautk o0beM DHpaMKAki, OrpaHHYeHHON fioc-
RocTbio 2x—3y-+62—12=0 H KOOpAHHATHLIMH OJNOCKOCTAMH.

948, Tlnockocts npoXomur depes TouKy Mj (6; —I10; I)
H OTCeKaeT Ha ocH abCuHCe OTPe3OK 4==-—3 H HA OCH AIIMKAT
" orpe3ok ¢=2. CocTaBuTbh ANA 3TOR NMJOCKOCTH YpaBHEHUE ¢B
OTpesKax»,

949, Ilnockoctb npoxoaut depes TOUKE My(l; 2; —1) o
M, (—3; 2; 1) u orcexkaer Ha ocH opauHar orpesok b==3, Co-
CTABHTH AN19 3TOR IJIOCKOCTH YpaBHedHe «B OTpesKaxy.

950. CocrasuTh ypaBHEHME IJIOCKOCTH, KOTOpas TPOXOAKT
gepes Touky M; (2; —3; —4) 4 orceKaeT Ha KOOPAHHATHLIX
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OCAX OTAMYHHE OT HYJA OTPESKH OJMHAKOBON BeJIHUMEB (Cuu-
Taf KaKAnH OTPE3OK HAamNpaBJeHHHM H3 HaUa/a KOOPAMHAT).

951. CocTaBHTD VpaBHEHMe IJIOCKOCTH, KOTOpas NpoXo-
AnT uepes ToukH My (—1; 4; —1), My (—13; 2; —10) 1 orce-
K&eT Ha ocAX aOCIMCC H ai/IHKAT OTJIHYHbIE OT HY/A OTPE3KH
OfHHAKOBON AMHHSLL.

952, CocTaBRTL ypaBHeHRA miockocrtefl, KOTOpLie DPOXOEAT
uepes Toxky My (4, 3; 2) u orcexaioT Ha KOOPAMHATHBIX OCAX
COTAWYHEE OT HYJA OTPESKH OAHHAKOBOH IMHHEL

953, CocraBuTe YypaBHeHHE DIJICCKOCTH, QTCeKawme#d HA
ocr{: Ozz ogp%afx ¢w=—0 U NepNEHAMKYASPHOR K BEKTOpy B+

954. CocraBuTh ypaBHeHHMe NJIOCKOCTH, [apaileibRol
Bemogy I={2; 1; —1} u orcekamomefi HA KOOPIHHATHHX OCYX
Ox u Oy otpesgd a=3, b=—2,

965, CocrabuTh ypaBHeHHe MJIOCKOCTH, HEPNCHAHKYAAPHOR
K NAOCKOCTH 2x—2y~+42—5=0 u oTcexaioliefl HA KoopAKHAT-
HEX ocAx Ox ¥ Oy orpesku a=—2, b=2/3,

§ 40. Hopmwapuoe ypaBHeHHe NAOCKOCTH. PaccTosuue
OF TOYKR JO JIHOCKOCTH

HopMaasiiM ypaBMeRHEM NAIOCKOCTH HashIBaeTcA ee ypaBHeEHie,
HAMHCAHHO® B BHAS

¥ cos 6ty cos B4 z cos p—p=e, ()

rae cos @, ¢0s B, cosy — HANpaBAMOUHE KOCHAYCH HOPMATH NIOCKOCTH,
P — paccTORHHE OT HauaAa KOOPAMHAT j0 OAocKecTR. [lpu BRUHCHEHHH
HADNP2BAAWMHEX KOCAHYCOB ROPMANH CAENYeT CIHTATR, ITC ORA HANpanIeHa
OT Ha9aj1a KOOPAMAAT K MNOCKOCTH {eClH e IJIOCKOCT: MPOXOZHT Yeped
HA92AC KOOPAHHAT, TO BMOOP MONOHUTENRHOTO HANPABAeHHA HOpMaAn Gea-
pasunvel).

Myctk M* — xakag yroguo Teuka BPOCTpaHCTBA, d — PacCTORHHE
OT Hee A0 AaEHOHA nAockocTH. OtktowesneM § Towin M* oT Zaunoft nnoc-
KOCTH Hasuipaercd wHeAo ~Hd, ecaH Touka M* H Hauadoe KOODAHHAT Jledar
TG pasHie CTOPOME OT AARHON NACCKOCTH, M 9HCAO -— d, eClH oHM JeXat
[0 OINY CTOPOHY OT AZHHOH MAOCKOCTH (ecin M ™ Jexut Ha caMoll n/cCKoe-
TH, TQ OTEJOHERHE PABHO HYJO).

Ecau touka M* umMeer kooDAMHATH x*, y*, £*, A DJOCKOCTH aafgna
HOPMAALHLIM YpaBHeHHeM

x cos a+y cos Pri-2 cos y—p=0,
TO OTKADHeRHe TOUKH M* oT sTOft MMacKocTH Raerca dopryaofi
f==x* cos o+y* cos f+z* cos y—p.

Ouesngno, d==(8],
Qfmee ypesrerus HACCHOCTR

Ax+By+Crt+Dm=(
NPABOABTCHE X HOPMAALHOMY BRARY (1) yMHOMeHHeM Ha HODMMpPYIUIRE MHO-
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HHtels, onpeaefseMuft dopmyaol
p==

13
¥

VaLhre

3HaK HOPMHPYIOHIErO MHOMHATENS Gepercd NPOTHRONOJOMHEM BHAKY CBO-
GoZHOTO WieHa HOPMAPYEMOro YpaBAeHHs.

‘936, OnpeleanTb, KakBe B3 CACAYIOMUX YpaBHEHAH TJOC-
Koctofl SBAMOTCA HOPMAJILHLIME:

1 2 2 2 :
1) gx—gy—52—5=0; 2) ?x+%y—%z—3=0;
3) -;ix-——'; y+—§-z—|~5=0; 4) —-;x—]——g-y-—?-z-—5=0;
3 4 2
5) 3 x—%2—3=0; 6) —3 ¥+ et 1=0;
5 12 ]
N pY—gz—1=0 8 gx—gy+3=0;
9 x—1=0; 10) y+2=0;
1) —y—2=0; 12) 2—5=0.

957. [IpuBecTH Raxpoe U3 CAefyWHIHX ypaBHeHHH nJjo-
cKocrefi K HOPMAaJbHOMY BHAY:

) 20—2+2—18=0; 2 Zx—Sy4Z.q3-0
3) 4x—6y—122—11=0; 4) —dx—4y+2z+1=0;

b) By—12:+26=0; 6) 3x—4y—1=0;
7} 4+2=0; 8) —x+5=0;
9 —2+4+3=0; 10) 22—1=0.

958, [as Kaxno#l H3 cASAYIOMHI IIOCKOCTEH BEIMHCIHTL
yIJH o, P H ¢, ofpasyeMnle HOPMA/bi0 C OCAMH KOODAWHAT,
H pacCcTOfHHE p OT HasaJa KOOPAHHAT!

) x4gVZ+2—10=0; 2) x—y—2zV2+416=0;

3) x+2—6=0; 4 y—z24+2=0;
5) xV3+y+10=0; 6) 2—2=0; 7) 2u+1=0;
8) y+-1=0; 9 x—2y+2:—6=0;

10) 2x4-3y—62-+4=0.

959, BruncimTe BeJHUMHY OTKJAoHeHMs § M paccroaHue d
OT TOYKH RO INIOCKOCTH B KaXXAOM H3 CGAYIOWHEX C/yTaes:
1) My(—2; —4; 3), 2x—y+22-+3=0,
2 M, (2; —1; —1), 16x—12y-+152—34==Q;
3) My(1; 2; —3), Sx—3y+2+4=0;
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4) M (3, —6; 7), 4x—Bz—1=0;
5) M, (9; 2; —2), 12y—52+5=0.

960. Boiuncants paccroamue d or Toukm P(—1; 1; —2)
110 OAOCKOCTH, DpoXojamed wdepes Toukn M, (l; —I; 1),

M {(—2; 1; 3) g My (4; —5; —2).

961 Onpe,n.e.umb, Aexat A 1ouka Q(2; —1; 1) 1 mazano
KOOpARHAT 110 OfHY WAH N0 PasHHE CTOPOHBI OTHOCHTEAbLHO
Kaxgoft ¥3 CeAyOIHX TVIOCKoCTedl:

n 5x—3y—]—z—18 0; 2) 2x+Ty-+324+1=0;
'8) x+5y-+122—1 =0: 4) 2x—ytz+11=0;
5) 2_x+3y—ﬁz+2=0 6) Ix—2y+22—7=0.

962. Ioxasatek, u4To naocKocth 3x—4y—22+5=0 nepece-
KaeT OTpesoK, OTPaHHYeHHHH TouKamu My (3; —2; 1) u
M; (—2; b; 2).

963. Iloxasa'rb, 9TO IIOCKOCTD 5x—2y—|—z—l =0 ne neg
KaeT oOTpesKa, orpanuueHHoro rtoukamu M; (l; 4; H
M,(2; 5; 0).

964, B xamzom us CJEAYIOHIHX ClyYaeB BRITHCAHTD PACCTOH-
HHE MEXAY Napa/ulebHLIMH NJA0CKOCTAMH:

1) ¥—9y—2:—12=0, x—2y—2—6=0;

9) 2x—3y-+62—14=0, 4x—6y-+122+21=0;

3; 2x—y+22+9=0, dx—2y-+47—21=0;
16x+12y—1524+50=0, 16x+12y—1524-25=0;

B) 30x—32y+242—75=0, 15x—16y--122—25=0;

6) 6x—18y—92—28=0, 4x—I2y—62—7=0,

965, JlBe rpann KyGa JAexaT Ha DAOCKOCTAX 2x—2y+z—
—1=0, 2x—2y+2z-+5=0. Buuncanrs ofpeM storo KyGa.

966. Ha ocu Oy nafkrtH TOuxky, OTCTOAUWYIO OT MJAOCKOCTH
x+2y—22—2=0 Ha paccrosHne d—4.

967. Ha ocu Oz HaliTh TOYKY, PaBHOYAAJNECHHYIO OT TOUKH
M (1; —2; 0) u or nnockoeru 3x—2y-+62—9=0,

968. Ha ocn Ox Hafit TOYKY, paBHOYZANEHHYIO OT ABYX
maockocreft 12xv—16y+4-1524-1=0, 2x+4-2y—2—1==0.

969. BoibecTH ypaBHeHMe TeOMETPHHYECKOTO MeCTa TOUeK,
mxénonenue KOTOPHIX OT MAOCKOCTH 4x—4y—224-3=0 pan-
Ho 2.

970, BuiecTn ypaBheHHe reouﬂgzqecxoro MECTa TOYEK,
mo:;!eaue KOTOpHX 0T maocKoctu 6x--3y--22—10=0 pas-
HO —

. CocraButh ypaBHeHHS IIOCKOCTefi, fapaj/iesbHBIX
n.nocxoc;n 2x—2y—2—3=0 u orcroAUIUX OT Hee Ha paccros-
nue d=
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872. B xazoM B CNeAYIODIUX CAYUAEB COCTABHTD, ypabHE-
Hie TeoMeTrpHYecKoro Mecra TOYeK, PaBHOYLANCHHHLIX OT ABYX
DapailieNbHEX nJocKocTeR:

1) 4x—y—22—3=0, 4x—y—2z~—5-—0
2) 3x+2y—24-3= 0 3x+2¢p~2—1=0;
8) bx—3y+2-+3=0, 10x—6y-+2z+4-7=0,

973. B KaXOM H3 CHENyIOUHX CAYYaeB COCTABUT ypap-
HeHHA MAOCKOCTER, KOTOphie AEMAT NONOMaM ABYIpaHHHE yr-
Jb, oOpasobpaHHBie ABYMA IepeCeKaiOUIHMHCH TIOCKOCTAMEA:

1) x—3y+2—5=0, 3x—2y—z+3=0;
9) 5x—By—27—3=0, x-+Ty—2z-+1=0;
3) 26—y-+52-+3=0, 20—10y-+42—2=0.

974. B KaKnoM H3 cAeRYIOUIHX CIy4aeB onpeleiuTh, ACHKAT
aH Touka M (2; —1; 3) ¥ HavaNO KOOPIAUHAT B OAHOM, B CMEXK-~
HHIX HJAH BepTHKaAbHBIX JABYIPaHHHWX YIJax, oﬁpaaonauuux
MPH nepeceyestd JABYX IJOCKOCTel:

1) 2x—y-+32—5=0, 3x+2y—2-+3=0;
2) 2x-+3y—b2—156=0, 5x--y—-3z—7==0;
3) x+by—2z-+1=0, 2x+17y+2+4-2=0.

976, B KaXXKZOM M3 CAEAYIOUUX CAYYAEB ONPEACAHTS, NeXKAT
an roukr M(2; —1;: 1) u N (1; 2; —3) B onHOM, B CMeXHBIX
HJIH BepTHKAJBHLIX ABYrPaHHHX ymax, 00pa3s0BaHHBIX NpH
nepeceveRHH ABYX IJIOCKocTedl:

1) 8x—y+22—3=0, x—2y—z+4=0;
9) 2x—y—+b2—1=0, 3x—2y~+6z—1=0,

976. Onpefenntb, JEXHT JH HAYalA0 KOOPHAMHAT BHYTPH
OCTPOTO HWJIK TYROTo yraa, o6pa3scBaRHOTO ABYMA TJIOCKOCTS-
M# x—2y+32—5=0, 2x—y—2z-4-3=0,

977. Onpenenurb, NeKKT Ju Touka M (3; 2; —1) suyTpn
OCTPOTO MM TYHOro yraa, 06pasoBaHHOrO ABYMSA HIOCKOCTRMH
Sx—y~+2+3=0, dx—3y+22z4-5=0,

978. CocraButh ypaBHeHHe NMACCKOCTH, Aedsliledl nononam
TOT ABYTPAHHHA Yroj MeXAy ABYMA IJOCKocTAMR 2x—14y-+
-+6z—1=0, 3x-+B8y—b2-+3=0, B KoTOpOM ACKAT HauaNO
KOOpAMHAT.

979. CocraBuTh ypaBHEHME IJIOCKOCTH, Hefisilleft momoJam
TOT nngrpannuﬁ YroA MemAy ABYMSl NJCCKOCTAMH 24— My

+22—— =0, 3x+2y—6z—1=0, B Koropom nexut Touka M (1;

980 Coc7aBHTb ypaBHEBHE MJAOCKOCTH, KOTOpas nenm'
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nono/aM OCTpufi ABYrpaHHBl yros, o0pa3soBaHHHE ABYMA
IJOCKOCTAME  2x—3y—42—3=0, 4x—3y-22—3=0.

981. CocraBurh ypaBHeHHe NJOCKOCTH, KOTOPAs NEANT
monosaM TyioA JABYTpaHHNA YroJa, oOpasoBaHHBLIH ABYMH
nocKocTaMY  3x—4y—z-+5=0, 4x—3g+z-+5=0,

§ 41. ¥Ypasnenun npamoi

TlpaMas KaK NepeceyeHne ZBYX AJNOCKocTefl onpeledsetes COBMEeCTHRIM
3afanueM NBYX ypabHeHu# meppolt crenenn
A tBigtCret+Dy==0, AgxtBoy+Coz+Dy=0 L
OpH YCAOBHE, TG Koafbuudentl Ay, By, € NepBoFo H3 HHX He HPONOPLHEC-
HaAbhbl Koxdbipanrentam Ag, B, C, BTOpOrc (B NMpOTHBHOM CXyYae STH
YpaBHeHHAS GYAYT ONpeBelsTs NEPa/Ae/bHEE HJAH CAMBUIHeCS NAOCKOCTH).
Tlycte HeKOTOpas ApAMad ¢ odpefeieHa ypabhenuamd (1), @ v f# —
KaKHe YTOAHO WHCAa, OSHOBDEMCHHO HE PABHMIC HYJIO; TOTAA YpaBHeHue

o (Ayxt Byy+Cre+DiB (Asxt By +Cor+ D=0 @

OffpeReAReT MNOCKOCTL, TIPOXOSAILYIO Hepes NpaMyo a.
¥papHennew Eupa {2) {ApH COOTBETCTBYIoHIeM BHGope uucen ¢, f)
MOXHO OOPefednTsh JIOGYI NJAGCKOCTh, NPOXOAAUIYID Yepes npamyio a.
CoBoRYNHOCT: BeeX nAocKocTted, NMPOXORAMEX Tepes OFHY U TY e
npAMYH0, HASHBASTCA DYYHOM IMOCKoeTel. YpaBuenne BiAa (2) HasHBaeTCs
YpaBHeHREM OYYKa INOCKOCTedH.
Ecna @50, 10, notarag B/e==A, ypabhenHe (2) MONHO DPHBECTH K

BHIY
AyxtBiy+-Cra+Di M (Agrt Boy+Coz-Dy=0. 3

B Tamom BHjie YpaRHEHHe Myd4Ka nAockocTelt Goaee ynorpelatensio,
weM ypasHerne (2), OAHAKO ypaBHeHHeM (3) MOXKHO ONDEASAMTD BLE IIOCKOC
TH Ny9Ka, Sa HexodenHeM Todf, Koropoift coorBeTcTRYeT =0, T.e, 3a
HCKMIOYeHHEM TAOCKOCTH Agx+ Bay+-Caz+Dy=0.

982. CocraBUTh ypaBHEHHs NpsMbix, o6pasoBaHHBIX nepe-
ceueHHeM INJAOCKocTH bBx—T7y+22—3=0 ¢ KoopAUHATHBIMH
OAOCKOCTAMY. :

983. CocraBurh ypaBHeHUA npsmofi, obpasoBannofi mepe-
ceueHmeM miIoCKoeTR 3x--y—72+9=0 c niaockocTbio, Apoxo-
Bameh qeﬁes ocb Ox u Toury E (3; 2; —6).

984, Haiitn ToukH nepeceveHus npamofi

2x4-yy—2--3=0, x+y+2—1=0

€ KOODAMHATHEIMH TIOCKOCTSIMH,
. 985, oxasatb, 410 mpsmas

2x—3y+-b2—6=0, x4-5y—Tz+10=0

- mepeceKaer och Oy,
986. OnpeneanTb, Npu KakoM 3Havennn D npaman

2x+3y—2z+4+D=0, 3x—2y+2:—6=0
nepecekaer: 1) ock Ox; 2) ocb Oy; 3) ocw Oz,
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887. Hafite cootHOWeHRA, KOTOPHIM AOMKHH YAOEB/ETBO-
paTh KoyhdHnHEHTH ypaBHeHm# npsMolt

A+ Byt C+-Dy=0, Ayx-+-By+C2+D3=0

Aas Toro, wro6el 9Ta npsMas Geia napaaaennsa: i) ocu Ox;
2} ocu Oy; 3) oen Oz.

988. Haiiti coOTHOWEHHA, KOTOPHIM AOMXKHHL YAOBAETEO-
pATh KoshpHiuHeHTH ypaBHeHH#I npaMof

A+ Byy+Cu+D,=0, Apx+Bay+Cez+Dy=0

Ena roro, wrofet sva npAMan: 1) nmepeceKaRa ochb afCHECC)
2} mepecekasa ochk OpARHAT; 3) NepeceKasa OCh aNHKAT;
4) coBnajana c ocbio abeuuce; 5} coBnagana ¢ ocblo OpAMHAT;
6) coBnajana ¢ OChbi0 anJMKar.

988, B nyuke maockocrelt 2x—3y+2—3-+A (x-3y+-22+
+-1)=0 nafita n120cKOCTb, KOTOPAA: 1) NPOXOANT Yepe3s TOUKY
My (1; =2; 3); 2) napaanenbHa ocH Ox; 3) napaijenbHa OCH
Oy; 4) napannencsa ocu Oz.

990, CocraBurh ypaBHEHHe INIOCKOCTHE, KOTOpPAad HPOXOAHT
yepes NpAMY nepecedeRHs mJockoctelt 3x—y-+2z-19=0,
x+2—3=0: 1) u uepes Touky M, (4; —2; —3); 2) napan-
.ne:lbgg oce Ox; 3) napaaneapHo ocH Oy; 4) naparnennHo
ocit Oz,

991. CocraBuTh ypaBHEHEE ILIOCKOCTH, IpOXoflaiiefl yepea
NPAMYI0 mepeceveHHs miockocrelt 2x—y-+3z—5=0, x42y—
—z-+2=0 napaanenapHo BekTOpY I={2; —1; —2}.

992. CocTaBHTh ypaBHEHHE IJIGCKOCTH, NPOXoAsiHedi uepes
NpAMYIO Nepecedenns miocKoctell Sx—2y—z—3=0, x+3y—
—224-8=0 mapaanensno Bexktopy I={7; 9; 17}.

993. CocrasuTh ypaBHEHHE TIOCKOCTH, MpoXoAdilell uepes
ApAMYIO Tiepecededna nrockocrehi 3x—2y-+z—3=0, x--2z=0
NepreHfHKYARPHO TAOCKOCTH Xx—24+2-+-5=0.

994, CocTaBHTh ypaBHEHHE MAOCKOCTH, Mpoxousiel yepes
npamyio Sx—~y—22—3=0, 3Jx—2y—5z+4-2=0 nepneBAAKY-~
JAAPHO IWIOCKOCTH X+ 19y—~7z—11=0.

995. CocTapuTb ypaBHEHHe FJOCKOCTH, KOTOpas MpOXOXUT
gepes NpAMYIG RepecedeHHs Miockocteft 2x+-y—z4-1=0,
x+y+224-1=0 napaaienbR0 OTpeSKy, OTPpaHHYCHHOMY TOU-
kamu M, (2; 5; —3 u M, (3; —2; 2).

996. Hanncate ypabHeHme NJAOCKOCTH, NpHHaZJexalnefi
nysky miockoerelt @ (Sx—4Ay--21-6)4-p (2x—3y+24+-2)=0
H paBHOYHaheHHOH ot Touek M, (3; —4; —6), M, (1; 2; 2),

. 997. Onpepenuts, NPHHAANEKET JH IMOCKocTh 4v—8y--
+g$)8=g nyuky naockocrel a (Br—y-t-4e—1)1p (20 +2y—
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998. Onpenesurh, NPHHAANEXKHUT JH NAOCKOCTL Sx—9y—
-—2z-!%)12—60 myuKky naockoctedl o (2x—3y+z—5)+p (x—2y—
i F i ==
. 999, Onpefeants, NPH KaKuX sHaueHHAX | H M MIOCKOCTb

S5x4-ly+-424+-m=0 npuHagAeduT NyuKky mjockocre#t o (3x—
—Ty~+23}+P (x»—8y--22+45)=0.

" 1000. Hanneare ypaBHeHHE NJIOCKOCTH, KOTOpas BpHHale-
®AT NYUKy naockocrelt @ (x—3y+7z436)+p (2x4-y—z—
, «—15)=0 u orcTONT OT HayaNla KOOPAHHAT Ha paccTonHue d=3,

. 1001. Hanncare ypaBHeHHe NIOCKOCTH, KOTOpAs GPHHAAJe-
Kur nyuky maockocrell o (10x—8y—152-+56)+p (4x+y+
+-32—1)=0 1 orcrour or ToukH C (3; —2; —3) Ha paccrosirue

1002, Hafitn ypaBHeHHe MJIOCKOCTH, KOTOpas MNpHHAAMe-
MAT nyuky miockoctedi o (dx+13y—22—60)+p (dx+3y+
+32—30)=0 u oTceKaer 0T KOOpAKHATHOrO YIvIa Oxy Tpeyroan-
HHK C IJIOHMLafblo, pasHoh 6.

1003, CoctaBHTE ypaBHEHHS NAOCKOCTEH, NPOEKTHPYIOMIKX

nPAMYIO
: 24—y+20—3=0, x-4-2y—2—1=0

Ha KOOpJHHATHEIE INIOCKOCTH.
- 1004, CocraBuTth ypaBHeHHS NPOeKLHi npaMok
x+2y—32—5=0, 2x—y+z+2=0

Ha KOOpARHATHHIC TJIOCKOCTH,
" 1005, CocraBuTh ypaBHeHHe IVIOCKOCTH, NPOSKTHPYIOWLeH

npAMYIO
8x+2—2—1=0, 2x—3y+2:—2=0

Ha OJIOCKOCTh X+2¢y-4-32—5=0.
1008, CocTaBuTh ypaBHeRWS NPOSKIHH NPAMOR

_ E5x—4y—2z—5=0, x-+2:—2=0
Ha nJaocKocTh 2x—y4-2—1=0,

§ 42. Hanpasasiommit sextop npamofi. Kanounveckne
ypasrenun npsmodi. Ilapamerpuueckne yparHenus npamodl

Kamamfl we papumil uymo BexTop, Aekamud na AagHoft npAMof
HAR nﬁapmenbnuﬁ eff, Haswpa®ICA HANPAaBAMIOMAM BeRTOPOM 3TOR
npAMo

Hanpasanomult pextop nponssomuHol npamoft p Raspnefmnes ofo-
SHanaeTCR GYHBOR @, er0 KoOpAHMATH —GYKsamu !, m, #:

a={l; m; n}.
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Ecan nenecrna opns touka M, (%] ye! 2o) apamodi w manpasasmo-
muii pexTop @=={I; m; n}, 10 NPAMAR MoMer GuTh ORpeAeNeHa (ABYMK)
YDSDHCHNAMHA BHIA :

X—Xg ¥ 2—2,
Fi £ myh n *. M
B ragoM ppje ypepHenus npaMolt HaSHPROTCHA KAROHHIECKHMH.
Kanorrueckre ypanueHus npaMofi, npoxogsmeR yepes LagHne TOUKR
My (31 905 Z1) B Mg(xel ts; 25), HMEIOT BHA
XXy _Y—H1 ¥t @
Y—n h—# ta—2u
Ofoanazrm OSykeolt § wampgoe H3 PABHEIX OTHOWCRME B MaHOHHUC-
CRExX ypapHenuax (1); noxyusm
: X S - _,
! m 6 *

Orawza

2=xg-+ll, y=gtml, z=2nl &
3ro-—napameTpHUeCKHe YPABHGHAR nNpAMOH, ApoxomsmeRd yepes m?
My (%a; Yo; 2,) B Hanpaswenus sextopa g={I; m; n}. B ypasneruax (3}
§ paccMaTpHBaeTCR KaH NDOH3BOJMILHO H3MEHAOWUACK napaMerp, X, ¥,
2-—Eakt QYHEUHH OT §; NpM HIMEHeHHH § BeIMUHHH X, §, T MEHHITCA
TEK, 910 TouKa M (x; y; 2z) EBRMercA mo RZauHON mpamofl.

Ecan mapamerp # paccMaTpHBATH KoK IepeMeHHOe Bpema, a ypas-
HeHes (J) Rak ypaBHeHHA ABWMeHHS Toukd M, To 5TA ypaEHeHus GYLYT
onpeielnTs NpAMOAHHefiHO® 1 paBEOMEpHOe ABmenue Touxu M. [lpu
$==8 Touxa M coenaaaer c touko# M, Cxopocty v Touke M nocrosnna
H onpezeasercs Gopmyaol

o=V BrmiFnl.

~ 1007, CocTaBUTh KAHOHWYECKHE YPaBHEHHS NPAMOH,
npoxogamefi wepes touky M;(2; 0; —3) napannennuo:
1) Bektopy a={2; —3; 5}; 2) npamofi xgl=y-2f-2£z+1_
3) ocu Ox; 4) ock Oy; B} ocn Oz.

1008, CocTasuTh KaHOHHUYECKHE ypaBHEHHS NpPAMOH, 1ipo-
xXonsmel# uepes mamusle Touru: 1) (I; —2; 1), (3; 1; —1);

3 —1;, 0, (L0,-=3); 3) (0: =23, @ —2 1)
9 (1, 2, —9), (—1; 2, —4).

1009, CocTaBuTh DapaMeTpHUECKHE YPABHEHHS TIPAMOM,
npoxofsmmnedt uepes rtouky M (l; —1; —3) napamreasuo:
1) BexTopy a@={2; —3; 4}; 2) npamoft x—g—luﬁfgzz—;l;
3) npamofi x=3¢t—1, y=—24-3, z=5¢+2.

1010, CocrasuTb napaMeTpHUECKHe YypaBHEHH: NpsAMOH,
npoxoaswed uepes pawune Touku: 1) (3; —1; 2), (2; 15 1),
2 (L L —2), 3 —L0); 3) (0;0; 1), (0, 1; =2).

- 1011, Yepes rouxs M,(—6; 6; —5) u M,(12; —6; 1)
npoBefena npsamas. OnpefeiuTh TOUKH nepecevyeHHs 3TOR
NpaAMOA ¢ KOOPAHHATHHIME NJOCKOCTAMH.

-l !
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1012. Hauu seprmsBa Tpeyroasuuka 4 (3; 6; —7), B{—5;
2; 3) u C{4; —7; —2). CocraBuTh DapaMeTPHUECKHE YpaBHe-
HUA ero MejHaHH, npoBeAcHHoH M3 BepmuHE C,

1013, Hanmu BIMHN TpeyrodabHuKa A(3; —-I; —1),
B(1; 2; —7) u C(—D5; 14; —3). CocTaBuTL KAHOBHYECKHE YPAB-
HeHHA GHCCEKTPHCHE eT0 BHYTpeHHero yrsia npu Bepmuhe C,

1014, aaw sepmmHn TpeyroAbHuka A(2; —1; —3),
B(5; 2; —7) u C{—T,; 11; 6). CocraBrth KaHORNYeCKHE ypas-
EeHusi GHCCEKTPHCH ero BHEIUHEero yrJaa npH seplinHe A,

1015. Hdaui: BepmuHH Tpeyroawnmka A (1; —2; —4),
B(3; 1; —38) u C(5; 1; —7). CocraBurh nmapamerpHYecKHe ypas-
HeHHA €ro BHICOTHI, ONYMEHHO#i W3 BepumHK B Ha mpoTHBOIO-
JIOXKHYIO CTOPOHY.

1018, Hana npamasn

2—By+2—3=0, x+2—2+2=0.

BruncauTs npoeKIHR Kakoro-HHGY L ee HaNpas/AICHIEro Bex-
TOpa @ Ha RCOPAMHaTHbe ocH, Hafitn ofiice BhipaXeHHe npo-
eKnufi IpOH3BONBHOTO HANPABJIAIOIEro BekTopa 3TOH RpAMOf
Ha KOOpAEHATHEIE OCH,

1017. [ana oprmas

2x—~y-32-+-1=0, 3x4y—2—2=0,
Hafiru pasnoxeHHe KaKoro-HuSyZRb ee HaNpaBJASiONIro Bek-
Topa @ no Gasucy i,J, k. Bupasure B ofiieM BHAe pas/ioxe-
HHe NPOH3BOIPHOTO HANPaBNAIOMIEro BeKTopa 9Tofi npAMoft
no Gasucy i, J, R.
1018, CocTaBuTh KaHORWUECKHE YpaBHEHHWS mpAMOR, Npo-
Xonsmedi uepes Touky M, (2; 3; —5) napanaesibHO TpAMOi
3x—y+22—7=0, x+3y—22+3=0Q.

1019, CocraprT: KaHOHHYECKHe YDaBHEHHA CJASAYILMX
APAMEIX:

) x—2y+432—4=0, 3x+2y—bz—4=0;

2) bx+y+z=0, 2x+3y—22-+5=0;

3) x—2¢-+32-4+1=0, 2x+4-y—42—8=0.

1020, CocraBute HapaMeTpHYeCKHe YDABHEHHS CJASIYIOUWIHX
P AMBIX

1) 2x4-3y-2—4=0, 3x—5y+22+4+1=0;

2) x+2y—e—6==0, 2x—y+2z+1=0.

1021, HoxkasaTs napajle/NbHOCTbL MPAMBIX:

1) ”;,'iz=”—:ﬁl-=--;- B x4 y—zm0, x—y—B2—8=0;
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2 x=2f4-5, 4 J_—t+2 ze=t—Tux+3y-424+2=0,

x—-—-g-—az—- =
x+y—3z+l-=0 x—y+2z4+3=0 1 x4 2y—5z—
—1-0 x~2x+32~9=0,

1022. foxasaTh HepneHAVKYAAPHOCTD MPAMEIX:

1) =45 =% u3r4y—52+41=0, 20+ 3y—82-+3=0;

D x=2t41, y=3t—2, z=—0l+1 8 2x |- y—42+ 2=0,
dx—y—Bz+4=0;

3) x4 y—38—1=0, 28empy—02--2=0 u 2x4y-
o+ 224-5=0, 2x—2h—z4-2=0,

1023, Haftra ocTpetfi yros1 MeXLy HPEMEIMH

x——3=g+2_ 2 x+2__y—3__ 245
| o ya2' 1 Tl y'g

1024. Hafitn tynof gro.n MeXAY TNPpSMEIMH X:=3{—2,
y=0, z=—f+3 u x=2{—1, y=0, 2=1—3.

1025, On&nexam KOCEHYC VIa MEXAY NPAMBIMH
Y=y —42—b==0 2x+y—2z—4—0 H x—6y-—6z+42=0,
2x+2y+93—1—-

1026. I{oxasa'rb, 9TO nNpsAMele, 33JAWHEE TApaMeTpHue-
CKEMM ypaBHeHHSMH X=2{—3, y=3—2, z=—41+46
B x=t+5, y=—4—1, 2=1—4, nepecekaotca.

1027, Hawe! npsMuie

*+2 _y _z—1 x—=3_y—1_2—7,
277 —3 4 " 4 2
NpH KaKoM sHaueHER [ OHM nNepeceKaoTcA?
1028, llorasath, yTO ycnaOBMe, PH KOTOPOM IBe NpAMEle

r—ay Y—bi_z—op o X—ay _g—b _2—0
I my - ng Iy mq g

JIeXAT B OZHOA DJIOCKOCTH, MOxeT GHTh NpejcTABJACHO B Clie-
Ayioliem BHUE:
ag—tty byg—br op—ei
s my fy

1029, CocraButs YpaBHeHHS NpaAMON, XOTOpas HPOXOAHT
uepes Touky M,(—I1; 2; —3) DepueHRHKYAAPHO K BERTOPY
a={6; —2; —3} ® nepecexaer npaMyic

x—t _ g41_ z—3
3 T2 =3




- 1030, CocraBute ypaBHeHHs npsMofl, KOTOPas NPOXOZHT
gepes Touky M, (—4; —5; 3) u nepecekaer Zpe nprAMuie

x—:];l=y+3_z—2 x—?_“y-[-luz—-l

—2 ' "2 73 -5 "
1031, CocraBuTh nNapaMeTpHUeCKHe YPaBHEHMA OfIero
NepHeBAHKYAAPA ABYX HPAMBIX, 3aAdHEHIX YpaBHEHHAMH

x=3t—T, ye=—2t4+4, 2=3{4+4
K
x=f41, y=2{—8, 2o ——12,

1032. Jlaun ypaBHeHusn pBrKeHus 1ouku M (x; y; 2):
T Xx=3—4t, y=5+3f z=—2+412¢

OnpejestuTb €e CKOpPOCTh 0.
1033, aum ypaBaeHus zBumerHR Toukn M (x; y; 2):

¥=5—-2, y=—3+2, z=b-—1.

-Onpegenurs paccrosiue d, ROTOpoe NpPOHJET 3Ta TOUKA 3a
NPOMEXYTOK BpeMeHr or ¢, =0 g0 {,=T.

1034, CocraBHTb yDaBHeHUA ABIKERHs Toukd M (x; y; 2),
KOTOpas, wuMes HadaabHoe mojoxenne M,(3; —I1; —5),
ABHXETCA NPAMOAHHEAHO H PABHOMEPHO B HANDABJICEMH BEK-
Topa -8 = {—2; 6; 3} co ckopocThio v=21.

1035. TABUTL YPABHeHHA ABHKeHHA TOUKE M (x; g; 2),
KOTOpas, ABWIrAsiCh NPAMOAWHERHO M DPABHOMEPHO, NpOWJa
paccrosnme ot Toukn M, (—7; 12; 5) a0 touxu M, (9; —4; —3)
3a NpomexyToK BpeMenu or ;=0 go {;=4.

1038. Touka M (x; g; 2} AvEXKeTcs NPAMOJAHENHO ¥ paB-
HOMEPHO K3 HavyajbHOro nonoxeHusa M,(20; —18; —32)
B HATIpABJIEHHH, IPOTHRONONROKHOM BEKTOPY § = {3; —4; —12},
c0 cKopocThio v=26. CocTaBuTb ypaBHEHWS JRBIKCHHA
TOYKH M H onpeAenHET: TOUKY, C KOTOpOE OHa coBHajaer
B MOMEHT BpeMmenu [=23.

1037. Touxku M (x; y; 2) u N (x; y; 2) asuxyTCA HpaAMo-
JAuHefiHO . W paBHOMeDHO: TIEpBaf H3 HAYaJHHOTO TOMCKSHUA
M, {—Db; 4; —D) €O CKOPOCTHIO Up =14 B HanpaB/eHAH BeK-
TOpa $= é3; —6; 2}, BTOpasg H3 HAaYaAbHOrO NOJAOKEHUA
N,(—5; 16; —6) co cKOpOCTRIO Uy=13 B HanpaBAeHuH,
NPOTHBONIOJAOKHOM BekTopy = {—4; 12; —3}. TABHTD
YpanHeHHs ABHMKCHHA KaxAof H3 TodeKk H, yGeauBIDHCh, 4TO
HX TPaEKTOPHE NEpeceKalorcs, HaATH:

1) Touky P nepeceuenns HX TpaeKkTopuil;

2) Bpems, 3aTpauenHoe Ha JBUKeHMe ToukH M ot M, no P;

3) Bpems, saTpaueHHOe Ha ABHMeHHe TOUKH N or N, jo P;

4) aaupH otpeskos M,P u N,P.
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- § 43. CmeljaAnLe 3a7AMH, OTHOCAUAECH K YPARHEHHIO
: IIOCKOCTH H YPABHCHHAM DpAMOl

1038, Mokasats, aro npamasa x=3f{—2, y=—4+1,
2=4{—5 napaaienbsa NAOCKoCTH 4x—3y—6z—5=0,

1039. J[lokasatk, uro upamas 5Sx—3y+ 2z—B5=0,
2x—y—2—1=0 nexntT B maockoctH 4x—3y+Te—T=0.

1040. Halitu Touxy nepeceveRus npsMok H DAOCKOCTH:

DIttt i sytz—1=0
9 HEtRth p s 15=0;
g HEZL 28 0y 22460,

1041, CocTaBuTh KaHOHH4ECKHE ypaBHeHHA NpsMol, mpo-
xoaamer uepes Touxy M,(2; —4; —1) 4 cepepuny orpeska
npamolt 3x+ 4y +52—26=0, 3x—3y—2z—5=0, saxmo-
‘13114301‘0 ﬁe}m{.}y nnockocTami 5x 4 3y—42 - 11 =0, bx 4 3y —
—42—41=0. :

1042, . CocTaBuTh ypaBHeHHA npsamoft, mpoxoxsuweh uepes
Touky M, (2; —3; —b) mepneHAHKYAAPHO K IJOCKOCTH
6x—3y—b5z+42==0.

1043. CocTaBHTh YypaBHeHHE TAOCKOCTH, NPOXOAALedH
uepes Touky M,(l; —1; —1) nepuenauxynapro K npamoii
x4+3_ yg—I1 242 . ;
= :

1044, CocTaBuThb ypaBHEeRHe MAOCKOCTH, RPoXoAsmes yepes
rouky M,(l; —2; 1) nepnenguryaspuo K npsaModl

x—2+2—3=0, x4y—z42=0.

1045, TIpu KakOM 3HAUCHHH m NPAMAK 1';—'-!_—_”—“2..—_

=§§2§ napauensaa AAOCKocTH x—Jy 462 +-7=0?

. 1048, ITpu xakom srauenuu C npaman 3x—2y+ 24 3 =0,
4x—3y+ 42+ 1==0 mnapaanesbsta SACCKOCTH 2%~y +-
+Cz2—2=0?

1047, Ilpu rakux snaveausx A n D npamas x=3-4-4f,
y=1-—4f, 2=-—3+¢ aexur ‘B naockoctn Ax+2y—
w—dz+ D= 0? :

1048, Tlpn kakux suawenssx A u B naockoevs Ax+
_+B!+Sz-'-5-=0 uegnemmcympna K npamoil x=3-2f,

mhe 3, 22247 : Coe
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1049, Tlpu xagux sHavenuax { u C npamas x—'}gw
=%‘=a’—_35 NePieHRHKYIAPHA K miocKocT™d 3x— 2y 4-
ok, T P @ —1; 3

, Ha#fri npoeknnio touku P (2; —1; 3) ma npam
x=3%, y=5b1—7, :=2t+2. prbyie

1051, Hafitn moury 0, cummerpuunyio Touke P(4; 1; 6)
OTHOCHTEJNBHO NpAMOR  x~—y—42-4-12=0, 2x+y-—224-3==0,

1052. Hafith Toury Q, cummerpuunyio 1ouke P(2; —5; 7)
OTHOCHTENbHC npAMofl, npoxoasamwed gepes Touxu M;(5; 4;
6) u M, (—2; —17; —8). '

1053. Haitru npoexumio Touknr P(5; 2; —1) ma naockocth
2x—y—+32-+23=0,

1054, Haftra Touky Q, cumMerpnunyio Touke P(l; 3; —4)
OTHOCHTEALHO MJOcKoCTH 3x+y—22=0,

10565. Ha naockocri Oxy HaliTi Takylo 109Ky P, cymda pac-
cToaHul KotopoRl Ao Touek A(—1; 2; 5) n B(1l; —16; 10)
6uia OB HauMeRblued.

1056, Ha nnockocrn Oxz HallTé Takyio Touky P, pa3HoCTh
paccroaHul Kotopoi o Touex M; (3; 2; —5) n M, (8; —4;
—13) 6oina 6o HaubGonabued,

1087. Ha naockocts 2x—3y+32—17=0 ERafitu raxyio
TOUKYy P, cymma paccrosBuii Koropoil o Togex A(3; —4; 7)
H B(—5; —14; 17) Guna 661 HanMeHbIIeH,

1058, Ha naockocty 2x+3y—4z—15=0 maiith taKyio Tog-
Ky P, pasHocte paccrosiHHfi KoTopofl o Tovek My (5; 2; —7)
u M, (7; —25; 10) 66112 6B HawboAbLLeH.

1059. Touxa M (x; y; 2) mBHMercHd TpAMONHHEAHO K PaB-
HOMEPHO M3 HadaibHOTO mnodowenus M, (15; —24; —I16)
€O CKOPOCTHIO U==12 B HampaB/eHHH BekTOpa §={—2; 2; 1}
YGeRHBIINCh, TO TPACKTOPHA TOUKK M DepeceKkaer NMJIOCKOCTD
3x+4y+T2—17=0, uafiru:

1) Touky P ux mepeceuenus;

2) BpeMs, satpayeHHoe Ha EBiDKeHHe TOUKH M or M, no P;

3) mamny orpeska M(P.

1060. Touka M (x; y; 2) AsuKercA npaMoAHHeRHO A paB-
HOMEPHD K3 HaYaJbHOTO nosoeHua M, (28; —30; —27) co
cKOpocTRio v==12.5 no nepnennnxynapgﬁ, ONYIEHHOMY H3 TOU-
kH M, na naockocets 15x—16y—122+26=0, CocraBurs ypas-
Hepus KpuxeHua Touky M u ompezesants:

1) Touky P nmepeceueHHs ee TPAEKTOPHH C 3TOH INIOCKOCTBIO;
}%) BpeMs, 3aTpadeHHOoe Ha JIBKeHne Touwkn M or M,
ko I3
3) mnuny otpeska MoP,
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1061, Toura M (x; y; 2) ApHXKercA npAMONKHeRHO U paBHO-
MepHO H3 HavaAbHoro noaoxenun M, (11; —21; 20) p panpas-
JieHHH BekTopa $={—1; 2; —2} co ckopocrhio v=12. Onpege-
JIUTH, 33 KaKoe BpeMA OHa NPOIKer oTpe3cK cioell Tpaexkropiu,
3aK/IOYEHHBH MeXAY NapajieNIHHIME MAOCKOCTSMH 2x+3y--
-52—41=0, 2x-}-3y+524-31=0.

1082, Boiuncomth pacerosisme d 1ouxk P (1 —1; —2) or

npsamoi
x+3 —yt2_z—8
=g ="

1063, Bemucaute paccrosiHue d ot Touru P (2; 3; —I1)

1o c.nenyromnx NPAMBLX?

x—5 z+25
l) '—'="""= —g !
2) x-t+i y=t+2, 2=<4t+13;
3) 2x——2y-|—z+3-—-0, 3x—2y+22+17=0.
1064, Y6eausmucn, 9TO NpAMbIE
2x4+2y—2—10=0, x—y—2—22=0;
x+7 y—5 2—9
—1 4

NAPANNIENBHB, BHIZHCAHTH pPAcCTOfHHEe d MeXAY HHMH.

" 1085, CocraBnTp ypaBHEHHe IUIOCKOCTH, NIpoxomsuedl
uepes Toaky M, (1; 2; —3) napaaneAbHO NMPAMBIM
x—1! y+l 2—7 x45_ yg—2 z+438
2 -3 3 37 =27 ~I°

1066, HoxasaTk, 4T0 ypaBHeHHe MJIOCKOCTR, NMPOXOAALLeH
uepes TOUKy M, (%, ¥o; 2,) DAPANACNBHO NMPAMBIM

X—ai _y—bi __2z—ei xX—as _y—b 216
L omy nn 4 iy ny '

MOXeT OBiTh NMPEACTABJECHQ B CJEAYICHIEM Bre:

X—Xyg H—Yo 2—%
Uy m om
[N My fia

1087, HoxasaTb, WT0 ypaBHEHHE IJIOCKOCTH, NPOXofsAmed
uepes tToukA M{xg g 2) v M, (% u,) 2,) napanaeanHo
npaMof

=00

x—a__y—b__z—¢
i m =t
MO¥eT OHTh MPEJCTAB/CHO B CACAYIGIIEM BHIE:
r—%t g—yr T—Z
Xy—Nt th—pi Z—2|=(0.
m n
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1088, CocraBuTh VpaBHEHHE TJIOCKOCTH, NPOXORMKef:

qupe; npsglylm xe=2t+1, yo=—38-4-2, £==2¢{—3 B TOUKY
(& —2; 1)

1069. HokasaTh, 4TO ypaBHEHHE NJACCKOCTH, NpoXoxsmest
yepes NpAMYIo X=X, + H#, y=y,+ mt, 2==2,4+nt u TOUIKY
My(xs; g 2,), MOKET OHITb NPEACTABNCHO B CAGKYIONIEM
BuUae:

' r—-x Y—yi -2
K—%o Y=Y F—2|==0,
H m n

1070, IoxasaTs, 4yTO npsaMue

x—1 y+2=z-—-5
2 . —3 1

=347, y=2t+2 ze=—941

JieXAT B OJHOH DAOCKOCTH, H COCTABHTE YpaBHeHHe STOH
IAOCKOCTR.
1071, Hoxasats, uT0 €CAH ABe DpAMuE

x—ay _ y—by r—of x—ag __y—by z2—04
= -t P . =

h | 0om ny [N iy ny

NEpeceKaloTCs, TO YPaBHERHe IJIOCKOCTH, B KOTOpofi OHH
M€KAT, MOKET ObITh NPEACTABMAEHO B CHEAYIOEM BHAE!
X—a Y—bi 2—¢g
4 my ny
i my 1
1072, CocTaBuTh YypaBHEHHe IMIOCKOCTH, npoxoagmed
yepes Ape Napaije/bikie NpsaMble
x—2 g1 _ 2--3 x—lﬂ___y—2=z+3
3 3§ T2 "3 - R

1073. JloxasaTs, YTO ypaBHEHHE [JOCKOCTH, Npoxoimned
yepes nBe napaenbHue npaMue x=a,+, y==b,+mf,
zexlytnt 0 o x=a,+1l, y=bi+mil, z2=c;+ni, Moxer
OuiTh NpeACTaBieHo B CHEAYIOIIEM BHAE:

x—a; §—b z -0

Gy—ay by—by G—0 |=0.
m s

=0,

1074, Hafite npoexunio Toukr C(3; —4; —2) ma nJo-
CHOCTb, MPOXORAIIYIO Y€pes TIapasielbHLie NpAMEE
s—5my—-6=z+3 x—2 y—3 243
13 1 —4* 137 i —4 °
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1075, ‘Hafitu Touxy Q, cummerpuunyto rouxe P (3; —4;
«~~6) OTHOCHTENEHC NJOCKOCTH, mpoXopsinedi wepes M;(—6;
1; —8), M (7; —2; —1) u M, (l(;J —7; 1).

1076.. Hatitn 1 TOUKY Q, cHMMeTpHuHyl0 Touke P(—3; 2;
D) OTHOCHTENLHO IVIOCKOCTH, HPOXOAMER Uepes MPsMBIe .

x—2y-+832—5=0, x—2y—42%3=0;

1077, CoctaButh ypaBHeHHE TJIOCKOCTH, MPOXOAAINeH ve-
PES MPAMYIO X = 3!+¥ y=2t+3, a=—1#—-2 napa.n.nenbuo
npamolt 2x~—y+42—3=0, x4+ 2y—z—5=0.
1078, NokasaTb, 4T0 ypaBHeHHe NJOCKOCTH, NPOXOAAuLed
uepes mpamyio A = ¥TH I papangentro  mpsvoft
L my n

X=X+, y=y,+mié, z=2,4+nt, Moxer OuHTb NpEACTaB-
NeHO B CACAYIOWUIEM BUIE:
X—X1 Y=Yt 2—2Zt

t m n
7 me B

=0.

1079, CocTann-m ypasHeHde MNJOCKOCTH, MpoXojaueh we-
pes mpamyio X 2 =4 +2==z; NEPICHAHKYARPHO K TIOC-
Kocta 3x-4-2y—2z—5=0.

1080, Hokasars, 4TO ypaBHeHMe MJOCKOCTH, NpoXoxmumed
yepes npaMyio Xx=Xx,+ I, y=yg,+mtl, z=2,--nt nepneu-
BUKYARpHO K maockoctn Ax+ By+Cz+4 D=0, moxer GHTH
NPeACTasAeHO B CHENYIOIIEM BHJE:
XXy §—f %

! m ”n
A B c

=04

1081. CocraBuTh KamoHHYeCKUE ypaBHERHS npsmofi, Ko-
TOpas NpOXoAuT 4Yepea Toyry M, (3; —2; —4) napaanennno
nAocKocTH 3x—2y—32—7=0 H© nepecekaer npaAMyIo
x—2 _yt4 z—l

—2

1082, Coc‘rasmb flapaMeTPHICCKHe YPaBHEHHA npsModl,

KOTOpAA NMPOXOAUT NapaiseAbBO NAOCKOCTAM 3X 4 12y--32 —

—5==0, 3x—4y+92+7=0 u nepecekaer npsamuie "—'?
y-—-3 z+1 x—-3 y-]-l z—2
—d 3 = 4
1083. Bruncants Kpa'rqaﬂmee PACCTORHHE MEKAY ABYMA
OPAMLIME B KAXKAOM HS CACAYIOIAX CAy4aes;
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l) x+7=‘y+4uz+3_ x-—2l=y+5_z-—2_
3 4 —Z' "% p yeny
) x=2-4, y=—1I+4+4, 2=—20—1,
xe=4f—0b, y=—3t+5, 2=—5(+DH;
3) x+5=y+5wz—l.
3 2

gy,
x=6{49, g=-—2 2=—1+4+2
§ 44. Cdepa

B HeKapToBHIX NpaMCYFORLHNX KOOPABEATAX Cihepa, EMeMman LHesTp
Cw; B; ¥) ¥ paxuyc 7, onpefieAserca ypasHenweM (x—a)i--{y—p)>+(2—
—p)yi=r, Cepa pamguyca 7, LeATP KOTOPOR HAXONMICA B BadaNe KOOPAH-
HaT, AMeeT YpaBhenne 212 2=p1,

1084. CocraButh ypaBHenye obepH B KaXKAOM U3 CIEAYIO-
MUX CHyuaen:

1) chepa umeer nentp C (0; 0; 0) u pazuyc r=9;

2) ofpepa umeer nentp C (5; —3; 7) u paguyc r=2;

c (2) chepa n )oxozm'r depe3 HAYaNo KOOPJAHHAT H HMeeT LIEHTD
; —4 —2); -

4) ctbega npoxoput qepes Toury A (2; —1; —3) n nmeer
uentp C (3; —2; 1);

5) Toukn A (2; —3; 5) u B (4; 1; ~-3) ARNAOTCT KOHLAME
ORHOTO H3 IRaMETPOB CepHl;

6) nentpoM obephl gABJAfeTCd HadaJo KOOPAHHAT H
mockocrs 16x—15y—12e+76=0 apnderca KacarennHofi
K cpepe;

7) cdepa umeer nenrp C(3; —5; —2) u naockocte 2x—
—y—32-+11=0 apaserca KacareasHol K opepe;

8) cc]:‘e;’pa npoxomut sepes Toukn M; (3; 1; —3), My (—2;
4; 1) m M, (—5; 0; 0), a ee ueHTp AEKUT HA NJOCKOCTH 2x+
+y—24-3=0;

9) opepa npoxogar yepes Touks M; (1; —2; —1), M, (—5;
10; —1), M, (4; 1; 11), M, (—8; —2; 2). .

1085. CocraBHTh ypaBHeHHe ohepwl paauyca r=3, Kacaio-
wmefics naockoers x-+2y+2z4+-3=0 B Touke M; (1; I; —3).

1086. Bouncamte paguyc R opepu, Koropas Kacaerca
nnockoctelt 3x+2y—62—15=0, 3x-+2y—6z-1-55=0,

1087, Chepa, meHTp KoTOpoll NeKHT Ha mpamofl 2x-+4y—
weg—T=0, 4x+5y+2—14=0, Kacaercs naockocrell x+2y—
—22—2=0, x+4+2%—2:+4=0. CocraBuTh, ypaBHeHHe 3rOf

.

1088. CocraBHTh ypapHeHHe obepbl, KacawomedcAa KBYX
napaaaenbHbX naockocreli 6x—3y—22—35=0, 6x—3y—2z+
~+63=0, npruem opnofi us EuX B Touke M; (5; —1; —1I)
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1089. Cocrasuth ypasHeHHe chepll ¢ neutpoM £ (2; 3; —1),
KoTopas orcekaer or npasofi Dx—dy+321+20=0, 3x—4y+
+2--8=0 xopay, wMelomylo LIHHY, paBHyio 16.

1090. Onpeneante KoopiuHaTH uUeHtpa C W paauyc r
opeprl, 3a7aHHOH OFENM N3 CleXYWlIHX ypabHens:

1} (=32t (y-+2)2+ (2—5)2=16;

2) (x+1)24 (y—3)2+22=9,

3) x2t-yr+zmdx-—2y+22—19=0;

4) x*+y*+22—6z=0;

B) v +yr+22+20y=0.

1091, CoctasuTe napaMeTpuyecKue ypaBHEHHA ZHaMeTpa
chepnt x24-yi+ 22425 —by—-2—11=0, nepneHAUKyAAPHOIO K
MJIOCKGCTH  Dx—y-+22—17=0.

1092. Cocrasurs KaHOHMYECKHE YpaBHEHHS JHaMeTpa
opepur x8+y3+2A—x+3y+2—13=0, napaaneasHoTo NpAMOA
x=2{—1, y=—138t+b, z=4{+7.

1093, YcrasoBuTb, KaK pacrofioXena Touka A (2; —1; 3)
OTHOCHTEJIbHO KaXnol K3 CAeRylollHX cbep — BHYTPH, - BHe
HJMH Ha TOBEPXHOCTH!

1) (x—3)+ (g 1)+ (a—1)r=4;
2) (x4-14)%4- {—11)24- (2+12)2=625;
3) (—6)* (g—1)*+ (¢—2)*=25;

4} x3+y2-+2t—bx+-6y—82+22=0;

5} xt+yt+22—x4-3y—2z—3=0.

1094, Briupcsaurs Kpatuafitiee paccrodHHe or Touku A
I0 AaHHORt chepsl B creayiomiux ciaysasax: a) A (—2; 6; —3),
xtyrta=4; 6) A9, —4; —3), x*y++l4v—16y—
—2424-241==0; B} 4 (1; —1; 3), x*+y3+2*—bx+4y—102—62=
={.

1095. Onpenenutsb, KaK pacnoNioikeH2 NJIOCKOCTb OTHOCH-
TEJBHO oephl —— Nepecexaer JH, Kacaercd HAH HPOXOUT BHE
ee; NJOCKOCTh M cfepa sajaHbl CAELYIOIMHMH YDABReHHIMH:

1) 2=3, x*tyrt+22—6x-4-2y—1024-22=0;
2 y=1, K2yt dx—2y—624-14=0;
3} x=5, x4yt 22254 4yp—22—4 =0,

1096, Onpexeants, Kak PacAOJOXNKeHa NpAMasd OTHOCHTEb-
HO cfpepH — mepeceKaeT AM, Kac4e1cs RIHM OpOXOANT BHe ee;
npaMad B copepa 3adaHbl CACAYIOUMMH YPABHEHUAMH:

) x=—2t42, y=8t—L, z=¢_2
x‘+y’+z'+x—4y——32+%=0;
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X—b 225

9 IP=f =42, .
NPt —dx—6y4 22—-67=0;

3 2x—y+2:—12=0, 2x—4y—2-+6==0,
Mg g2 —2x 4 2y4- 42— 43 =0,

1097, Ha cpepe (x—1)3+ (y+2)3+ (z—3)?=25 nmafttn Tou-
Ky M;, Gmixafinyio X miaockuerd 3x—4z4-19==0, u Boiunc-
MuTh paccrosine d or TouKH M; 10 3TOA MIOCKOCTH.

1098, Onpenenuts nenrp C u paguyc R oKpyKHOCTH

(—3)sF (7424 E—1)*=100, 2v—2y—z+9=0,

1099. Toukn A (3; —2; ) u B{—1;-6; —3) apadoTca KOH-~
HaMB AHaMeTpa OKPYKHOCTH, mpoXoasiieli gepes Touky C(l;
—4; 1}). CocTaBUTh ypaBHeHHS ITOR OKpPYMHOCTH.

1100, .Touka C(1; —1; —2) apasercss ULERTPOM OKPYXKHo-
CTH, oTCekaiomedl oT npaMoll 2x—y--22—12=0), 4x—T7y—2z-}-
+-6==0 xopRy, AAuHa Kotopoil paBHa 8. CocTaBHTh ypaBHEEWs
9TOH OKPYMKHOCTH,

1101, CocTaBHTE ypaBHEHHA OKPYKHOCTH, npoxoasuied ve-
pes Toukn M, (3; —1; —2), M, (15 1; —2) u M, (—1; 3; 0).

1102, Jdanu opeput

(x—m)*+(g—nd*+(2—p))*=Rj,
(x—m* + (y—n,)* +(z—p)* =R},
KOTOpHE NepPeceKaloTCA 110 OKPYKHOCTH, Jexamed B HeKo-
Topofi nyiockocTH T. Jokasate, uto JuoGasm cdepa, npoxops-

A% yepe3 OKPYKHOCTh NepecedeHHs LaHEBIX codep, a Tak-
}e MJACCKOCTE T MOTYT OhiTh NPEACTaBCHK ypapHEHHEM BHAA

afx—m)+y—n)p+—p)—Ri]+ -
+B{(r—my)* + (y—ny)* + (2—p)*— R} =0

- IPH HapfexaileM Beifope wucen « H B.
1103. CoctapuTe ypasHeHHE WJOCKOCTH, NpoXoasmed ue-
pea JUHHIO nepecededyua cpep

234 2424224 4 3x—2y+ z2—5=0,
B4t —x3y—224+1=0.

1104. CocraBute ypaBHeHue obepel, npoxoisiue#i wepes
Hatisa.no é{oopnnﬂa-r H OKPYKHOCTb X% - y* + 22 == 25, 2x—3y+
+52—5=0.

1109, CocraButh ypaBHeHHe obepbl, npoXoiduledl udepes
OKPYXHOCTE X3-j-g3-4-22—2x+-3y—bz—5=0, Bx+2y—z—3==0
B Touky A (2; —i; 1),
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1108, CocrasaTh ypaBHeHHE pl, npoXonsmed depes
OKpyXHoctH x%-+20=20, y=2 u x*23=16, y=3,

1107. CocraBhTb ypam{eune KacaTebHON MOCKOCTH K cbe-
pe x*-hy3+22=49 B Touke M, (6; —3; —2).

1108. okasatk, 9T0 HACCKOCTL 2x——6y+3z—49=0 Ka-
caerca cbepht x*+y*122=49, Bouacauts KOOpAHHATHL 'mtmu
HacaunA.

1!09. I'Ipu KaKHX SHa¥eHHAX & MIOCKoCTh X+y-+z=a Ka-

Bl x2-y34-20=12,
1!10. ABUTH yi BHeHHe KacaTelbHoll INJIOCKOCTE K
chepe (x—3)2+ (yp—1)3+ (z42)*=24 B Touwe M, (—1; 3; 0).

111, Touka M, (x;; y1; 2)) nexut Ha chepe x*-+y2+4-22=r8,
CocraBuTh ypaBHeHHe KacaTeAbHON IVIOCKOCTH K 3Toll chepe
B TOUKe M,.

1112, BuiBects ycrioBue, NpE KOTOPOM IIGCKOCTh Ax+
+By-+Cz4-D=0 racaercs ceprr x2+y2H-22=R2,

1118, Toura M, (x1; yi; 21) Aewur Ha chepe (x—a)*+ (y—
—B)34 (z—y)2=r3, CocraBuTh YpaBHeHHE KacaTeJbHOH [AOC
KOCTH K 310 cdepe B Touke M,

1114, Yepes TourkM mnepeceveHua npamofi x==3{—5b, y=—
=b{—~11, 2=—4{+9 u cepn (x+2)%+ (y—1)*+ (z+5)2=49
NpoBefieHH KacaTedbHhle IJIOCKOCTH K 310 odepe. CocTaBuTb
HX ypaBHeHHA.

1115. Cocraputh ypaBHEHHS: NJIOCKOCTell, KacaTeJbHHIX K
ctbtlege x%+y*+28=0 u napaiaeabHbX nvockoeTd X-+2y—2z-+
+18=0.

1118. CocraBuTh ypaBHeHHS MAocKocrefi, KacaTefNbHHX K
opepe (x—3)*+ (y+2 3 (2—1)2=25 W napaaneAbHLIX MJOC
KOCTH 4x-4-32—17

1117, Coc*raBH'rb ypaBHeHHﬂ NACCKOCTeR, KacaTelbHHX K
chepe x4+ —1—2‘-—-10x+2y+262-113=0 H Tnapajienb-

x5 —1 2413 7 —B
HBX DPAMBIM "g _y_a 'I; .x';' "i_+21 3

1118. [Ioxasarts, 4To yepes apaMyio 8x— 11y +82—30 =0,
X—y—2z=10 MOXHO NPOBECTH Be MJIOCKOCTH, KacaTe/bHKE
K chepe x*+ ¢+ 22+ 2x—6y 4+ 42— 15=0, H COCTABHTL KX
YpaBHeHHS.

1119, [Hoxasarh, 4TO ¥epe3 npaMyio i===g,«-{~3~--2:—1-—1
HeNnb3A MPOBECTH IVIOCKOCTh, KacatedpHylo K cdepe x*-4-y*
+28—dx 4 y-—4z4+4=0.

1120, Roxasats, uT0 Yepes npamyw x =4f4- 4, y= 3t+l
z={-+ ] MOXHO MpPOBeCTH TOABKC OHY NJOCKOCThH, Kaca-

TeAbHYI0 K ofepe x2+ 4° +z‘-——2x+6y+2z+8 0, n co-
CTABHTL €e ypaBHEHHe.

1583



§ 45. Ypasnenus NAOCKOCTE, npamoll B cdepu
B BeXTOpHOIl CHMBOJHKE

B aansuefimem cumsosn M {r) osnauaer, 4TO r €CTH PAKHYC-BEKTOp
TouRd M.

1121. CoCcTaBuTh ypaBHEHHE HIOCKOCTH &, KOTOpas Mpo-
XONMT udepes TOUKy M, (r,) H HMMeeT HOpPMAJNLHLI BEKTOpP #.

Pewenne®), [lyctt M (r)— nponseoxbHad Touka. OHE ABXHT
B MVIOCKOCTH ¢ B TOM M TOJNBKO B TOM cAyuse, Korka sextop MeM nep-
DeHAEKYAAPeH K #. [IpHSHAKOM MepiteHIuKYAAPHOCTH BEKTOPOR ABAAETCA
PaBERCTRO HYJIIO MX CKaAsApHOTO MpoHaBeseHud. Takuw ofpagom, MM | n
B TOM H TOABLKO B TOM Chyyae, Koria

MM .11=0. 4y}
Bupasum Bextop MM uepes panayc-néxmpu ef0 KOENA M Hadana:
MUM =l"—ro.
Orcioga B H3 {1) HaxonEM
(r—ro)m=0. @

B10 ECTh YPaBHEHHE ITOCKOCTH 6 B BEKTODHON CUMBOXAKE; €MY YHOB-
JIETBOPAET PAafMYC-BEKTOP # TOUKH M B TOM M TONLKO B TOM CAyuae,
KorZa M neMAHT K4 DSOCKOCTH & [+ HASWPASTCS TEKYWUM DagEyC-BeK-

TopoM ypanHedus {2)).

1122, Mogasats, aT0 ypaBrenue rr+ D=0 orﬁ-e,u.eme*r
NJOCKOCTE, HEpNeHAMKYJAAPHYIO K Bektopy s. Hamuacats
ypaBHeHUe 3Toll MAOCKOCTH B KOOPAHMHATaX IR YCJIOBHH,
yro n={A, B, C}.

1123, Hans epunuvunnifi Bextop #* ¥ wncio p > 0. Ho-
KasaTh, UTO ypaBreRue r£r'—p=0 onpenesser NJICCKOCTb,
nepleHiHKYASPAYIO K BEKTOPY A°, K UTO P €CTb PacCTOAHHE
OT Hadaja KoopAuHAT A0 nJockocrd. Hammcats ypasnenwe
37T0fi NVIOCKOCTH B KOOPAKHATAX NPH YCAOBHH, 4TC BRKTOp
n° oGpasyer ¢ KOODJHHATHLIME ocamy yrau o, B u y.

1124, Byruucaurh pacctosanue d or Toura M, () ro nae-
cEocTH #7°—p==0. Bupasuth paccToaune d TaKxe B KO-
OpAMAATAX NpH YCROBHA, 910 ri={X;; §;; 2,}, #° ={cosa;
cosf; cosy)'_}i

1125, Hanwmt ase tourn M, (r) u M,(r,). Cocraputs
ypaBHe HHe INIOCKOCTH, KOTOpas OPOXCAHT uepes TouKky M,
HePREHAHKYARPHO K pekropy M M, Hamucate ypaBHeHHe
3TOH MAOCKOCTH TAKKEe B KOODAHHATAX MNPH YCJAOBHM, 4TO
ri={x; 4, 2.}, ro={%; ¥ %}

26. TABMTL YpaBHEHHe MAOCKOCTH, KOTOPas RApoxo-
AMT yepes TOWKy M, E:a) NapaasielbHO BEKTOpaM 4; H 4,

¥ 3agaun 1121 8 1189 cymecTBOHHH AR TIPEBHJILEOTS NOAMMBNHT
aagaq sToro maparpaba. Hx peieRus npHBOAATCA B TERCTS.
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Hanucate ypaBuemue 976l HAGCKOCTH TAKWe B KOOPAMHATAX
NpH  YCAOBMM, UTO Fo={Xy fo; 2o}, @y={Li my; ny},
an=}‘s; My, fyy.

1127, CocTasuth YpaBHGHHe IJIOCKOCTH, OpPOXOAANIEH
uepes TpH ToukH M, (r,), M;(r,) » M, (r;). Haoucats ypas-
HeBEe 3TOR MIOCKOCTH TAKKE B KOOPAHHATAX MPR YCAOBHH,
uTo £y={X5: Y13 &1}, Fa=={%; Yo 2o} 3= {Xsi ¥ 2}

1128, CocraBHTh YpaBHEHHE HJOCKOCTH, KOTOpam INpPOXO-
AuT uepes Touky M,(r,) nNepEeHIMKYAAPHO K IVIOCKOCTAM
ren,-+D,=0, rr,+ D,= 0. Hanacarb ypapHeHne 3toft miaoc-
KOCTH TaKme B KOORIHHATAX MpPH YCIOBRH, GTO Fy= {X,; 4,
2}, my=1{Ay By €1}, no={A,; B;; G}

1129, oxasartp, 410 ypasuesue [{r—r,) a]=0 onpepe-
AfeT OPAMYIO, KOTOPAfA NpPOXomHT 4epes Touky M,(r,) na-
panAeALHO BEKTODY &, T. €. UTC 9TOMY YDABHEHHIO YHOB-
NeTBOPRET palHyc-BEKTOP r TOUKH M (f) B TOM H TOABKO B
TOM ¢Jyvae, Korga M JexuT Ha yKasaeHoHl npsaMoii.

JdoxasarenscTro. PaccMoTpus NpodspoivHYiD Touky M (M.
flyeTh # YAOBJETBOPAET LSHHOMY YPaBHEHHIO; TO WRABHAY BIUHTAHHA
BEKTOPOB #—po=MeM; oK BaK [(r—ro) a]==0, 10 [MeMa}=§; cae-
IpBaTEAbHO, BeKtop MpM KoaiuMeapeR Bexkzopy «. 3HauHT, Towxa M
AeRCTRHTENRHO MEXET HA NpAMoR, KOTOpad NPOXCAHT uepes M, B Ha-
npaBaeHUR RexTopa 4. Obpatho, nycTs M Jemur ma sroff opaMod.
Toras M M roamuueapes d. CregoBaTeanuo, [MyMa]==0; o MM =~
= p—ry, Ucwina [(#—ro) @}=0. Hrex, saganwoMmy ypaBREHREK) YAOB-
JCTBODACT DaAWYC-BRXTOP » TOMKH M D TOM H TeIBKO B TOM CAyuae,
xoraa M nexur Ha yxaszawnHol mpaMoll (r Ba3LIBOETCH TeKYIDHM PpAIH-
YC-BEKTOPOM ypPaBHEMu).

1130, Mokasate, 9ro ypaBHeHue [r@]=rt onopepensier
NPAMYIO, NapaileJbHY) BEKTOPY 4.

1131, Joxasath, 970 DAPaMeTpHUYECKOE YPaBHEHHR F =—
= p,+af, TAe {—nepemennNf mapameTp, orpefenser HpA-
MyI0, KOTOPA7 HPOXOJHT uepes Towky M, (ry) (r. e. ngn
uSMeHeHHH { Touka M () ABHMeTcA MO yKasaHHO#A NpAMOH).
Hanucath B KOODAMHATAX KaHOHHYECKHEe YPABHEHMS 3TOH
npsMoR NpH YCNOBHH, HTO Py= (%4 foi 2}, @= {I; m; n}.

1132, [lpaman npoxoAmT uepes ABe ToukH M, (r) ®
M, (r,). CocTasuTh ee ypaBHEHHS B BHAE, YK43aHHOM B sa-
aavax 1129, 1130, 113?.

1188. CocrapuTh ypaBHeHHe MJOCKOCTH, RPOXOARLLEH
u¢pes Touky M, (r,) NepreBANKYIAPHO K NpAMOl £ = ry—al.
Hanucatb ypapHeHne 5TOR IVIOCKOCTH TAKXE B KOOpPAWHATAX
npR YCAOBEH, UTO ry={xy; ¥y} 2,}, a={{; m; n}.

1134, CoctaBuTh. ypapHeHMe UJAOCKOCTH, NPOXOASMIEHR
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qepe]a Toury M,(r,) BapaineabHO npaMuM [ra,}=m.,
ra,) = m,. - : :

[ 1135, CocTaBuTL YypaBHEHHE NJOCKOCTH, -TPOXOXAUEH
uepes TOuKy M, (¢,) NEPNEHAHKYNAPHO K NJOCKOCTAM 71, +
+D,=0, rn;+D,=0. -

1138, TIpamMas npoxoaur uepes Touky M, (r,) mepueHiH-
KyJnapHO K mAocKoctH £+ D=0. CocraBuTs ee ypaBHeHHE
B nmapaMerpHueckom Buze. Hanucats kavomuueckoe ypasme-
HHe 3TOfl NpAMOfl B KOODAHHATAX NPH YCNOBHH, YTO ry==
= {%s; Yo; 2o}, n={A; B; C}. :

1137, TlpaMas npoxoguT 4Yepes Touky M, (r,) napansenn-
HO IJIOCKOCTAM ra,+ D, =0, ra,+ D,=0. CocraButrh ee
ypaBHeHHe B nNapameTphueckoM Bufe. Hanmncate xawno-
HHYeCKOe ypaBHeHHe 3Toil MpAMOH B KOOPAMHATAX NpPH ycho-
BHH, UTO o= {Xy} Y03 2o}, By ={A; Bi C\}, my={A,; B,; C,}.

1138, BuBectn ycnoBHe, NPH KOTOPOM NpAMas r==r,--at
JIeXHT HA miaockocTH B+ D==0. Hanmcate sto yciosue
TaKXKe B KOOPAMHATAX NPH YCAOBHH, 4TO Po= {X,: Yyi Z}s
a={l, m; n}, n={A; B; C}.

1139, CocrasuTh ypapHeHHEe HJNOCKOCTH, NPOXORALIEH ge-
pes NpAMyI0 F==r,4-&,{ NapaaaenLHo upAMol [ra,]=rm.

1140, BoiBecTH ycaoBHE, OpPH  KOTOPOM ABE TNpAMEE
r=r,--a; n r=r,4+a,f nexar s ognofl MIOCKOCTH.

1141, HaliTH paauyc-BeKTOP TOUKH RepeceueHHs npaModt
r=r,+at 4 nnockoctH ra-+D=-=0. BouHcRUTD TaKme
KOOPAHHATH X, §, 2 TOUKM TepeceqeHHA NPH YCJOBHH, YTO
ro={x; ¥o; %}, a={l; m; n}, n={A; B; C}.

1142, Haiitu é)a,uuyc-nemop npoeknuu My {r,) Ba nio-
cKocTh £+ D=0. BuuHcAKTD TaKxe KOOPAHHATH X, ¥, 2
ITOA NPOEKUMH NPH YCHAOBHA, UTO r'y={x3; ¢ 2.}, n={A; B; C}.

1143, Hafitu paguyc-sektop npoekitnu Touxe M, (r,) Ha
npaMyio r=r,+ af. BudHcAuTD TaKKe KOOPEHHATH X, ¥, 2
5TOH NMPOEKIMH NPH YCJIOBHH, UTO = {X,; g1 2;}, Fo=={X,:
Yoi 20}, @={l, m; n}.

1144, Braucnnts paccrosuue d touku M, (ry) or aps-
Molt 7=r,-+at. Bupasutp paccroauue d Takxe B KOOpAH-
na'rlax npn} YCHOBHH, UTO #y = {X1; Y3 21}y Fo={¥0e; Yoi %}, B ==
={I; m; n}.

{1145. Buupcnure kpatuafiimee paccrosnke d Memay
CKPEIHBAIOIMIHMHUCA TPAMBME r=r;+a,{ U r="r;+od.
Buipasuth paccroanue d rakme B KOODAMHATaX NpH YCJAO-
BHH, UTO Fy={X;; g1: 21}, Fa={%y §u 23}, @1=T{ls; my; ny},
a;={l,; m,; n,}. :

1148, [okasarb, UT0 ypaBHeHHe (r—7r,)*=R* onpene-
AAeT chepy ¢ HEHTPOM C{r.) H PaadycoM, paBHuM R (T.e.
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Y10 STOMY YPABHEHHIO YAOBACTBOPHET PAfHYC-BEKTOp 7 TOY-
KE M B ToM H TOXBKO B TOM cllydae, Koraa M JneXHT Ha
yKasaano#t ciepe).

1147, Hafitn panuyc-BeKTOpPH TOMEK Nepeceqenus npamoft
r=at 0 cheput 7*==R* BRuMCANTL TaKKe KOOPEHHATH
TOYEK Nepecedesns NpH YcaoBHH, 9To &= {I; m; n}.

1148, Hafiti pafiuyc-BeKTOpPH TOUEK NEPEceYeHAA NpAMoR
r=r,+at & chepu (r—r,)?=R". Bouncauate Takxe Koo
nuumt'n Toue}u nepeceYeHts NPH YCAOBHH, UTO Fo== {X,; #s; 24},
a = {I, m; n}.

1{149. Touka M, (r,) aexur Ha chepe (r—r)*=R"
CoctaBiTh ypaBHeHHe KacaTeMnHOR NAOCKOCTH K sTofl cdepe
B Touke M,.

1160. CoctaButh ypasHeHHe chephl, KOTOpasi MMeeT LEHTP
C (r,} u xacaerca nnockoctn rm-+ D=0. HanucaTt ypas-
HenHe 9To# cephl TakKe B KOOpAMHATAX NPH YCAOBHH, 4TO
rin{xl; Y5 %}, m={A; B; C}.

1151, CocraBHTh ypasHeHHH NJAOCKOCTEH, KaCATeNbHHIX
K chepe r?*=R' u napaaneasHHX #nMOcKoCTH rr+ D=0,
Hanncats ypasHeHHA STHX NJOCKOCTeR Takke B KOOpAHHA-
Tax npn ychrosud, uro m={A; B; C}.

1162, Yepes TouKH nepecedeHHs npaMofi r=ry+at o
cepal (r—rg:: R* mpomeseHH KacateibHble NJOCKOCTH K
arofl. cpepe. TABHTb HX YypapHeHuda. Hanucate ypabne-
HHA $THX IJOcKocTell TAalkKe B KOOpDAMHATAX NpPH YCHAOBHAH,
YTO Fo== {Xy; Yoi 20}, &= {I; m; n}.

§ 48. ToBepxnocTH BTOPOrO MOPAAKA

SJXEIICDHJIOM HAJEEBACTCA MOBEPXHOCTS, KOTODAA B HCKO‘I'OPO“ CHCTEME
ACKAPTOBHX NDAMOYIOJBHHEX EQODAKHAT ONPefleNifneTca YpabHeHHeM

x’ yl 3’
atpta=L n
¥Ypaspenne (1} HaswBaeTcAd KaHOHHYECKAM YpaBHeHHeM SJJHnuconfa. Be-
JAHYRHH @, b, ¢ CyTh noayocH saaMnconAa (puc. 47). Ecar Bee ond pasany-
Hel, BANHNCOEN HA3HBASTCA TPEXOCHHIM; B Clydae, KOr@a KaKue-HHOYIbL
ABe HS HEX OJHBAKOBH, SMHOCOHJ ABAAETCH NOBEPXHOCTHIO BPAlIEHMA.
Ecan, RarpuMep, =5, To ocbio Bpawenas Symer Oz. [lpu a==b< ¢ 3004NC0O-
HA BPAIGHHR HASWBACTCA BWTARYTHM, HpH a=b>»c — cartim. B cayqae,
KOTJA 6= b==¢, 3JTHNICORA NpesicTaBaseT cololt chepy.
©  I'Boep@onoMfaMy HAasLIBAIOTCA NOBEPXHOCTH, KOTOPHE B HeROTOpOR

CBCTeM® ACKAPTOBHX NPAMOYTOABHEX KOOPXHRAT OUPElENANTCA YpaBHE-
HAAMH :

:
Sh-5=1, ®
R @
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lunepGosiona, onpepenmeMmuifi ypaBrensew (2), HasHBaeTCs oAHOTO-
nocrneM {puc. 48); ranepGosionx, cnpefendemull ypaBuerHem (3),— npy-
ROIGCTHHIM  (pHC. 49); ypabienus (2) ® (3) HASHBAOTCA KAHOHHYECKAMH

YPEBHEHHAMH COOTBETCTBYIOUIMX remeplonounos. BeaHwnnu 4, b, ¢ Hasu-
BAIOTCK nodyocsmu rEnepGoNonia, B cayuae ofHONONOCTHOTG THIEpGOAOH-
Ia, SajaHHOTG ypabHeuresm (Z), TOAbRG NepBHe a3 HHX {2 u b} noKasamu

Poarns
- iy

Pnc, 49

we puc. 48. B cayuae AsynosocTHOTo rEReplONOHAe, 38K3HHOIO ypaBHe-
HHeM (3), oAAa ®a HHX (HMeHHwo, €) MOKa3aHa #a pHC. 49. I'unepGonougst,
onpefieAneMbte YpaBHeHUANH (2) u (3), npr =} ABAALTCA NOBEPXHOCTAMH
BpAalleHHA, .
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TapaGokongaMd HasHBaOTCR NOBEPXHOCTH, KOTOpHe B HeKcTopoft
CHCTeME RERAPTORHZ NPAMOYIOABHMX KOOPIMEAT ONPEACAAIOTCE YPaBHE-
HHAMH

LAl
] + - =% *
Lol
I ®

I P A § — TONOMATENBERE THCNA, HASHBACMHE TNapaMerpama mapabo-
souga. [TapaSonons, onpefengeMulli ypaeuendeM (4), Ha3KBaeTCs SANENTH-
yecknm (puc. 50); napaCosiorst, onpefenseMufi ypasnendem (5),— rmmep-
Gomaveckuy (pAc. 5l), ¥YpapmeHus (4) 5 (5) HaSHPaOT KAHOHHYeCKHMU

Y

e

[

[
Pue, 50 Pue. 51

YPaBHEHHAMH COOTPRTCTBYIOIIMX nazpafonomnos., B cayuae, Korma p=g,
napaCoacHz, onpengiseMHR ypapnenweM {4}, ABAACTCA TIOBEPXHOCTBIO
ppamenrs (poxpyr 0z).
Paccuorpam Teneps hpecGpasoBauue NPOCTPaHCTB2, KOTOPOE HAJHBA-
€TCH PABBOMEDHHM CXaTHeM (WIH DABHOMEPHEIM DACTAMKSHACM).
BriflepeM. Kakyio-HHSYAD TAOCHOCTD; of0SHAYEM ee SyKBoll o. 3afia-
HAM, KpOMe TOTO, HEROTOPOe MOACHHTENbHOE TACAC ¢+ [Tyers M — npona-

BOJILHAA TOYEA OPOCTPANCTEA, HE JeHa- N
masy Ha NAOCKOCTH &, M, — ocHORanRe
HepNMeHARKYAAPA, OMYIIEHHOTO HA OM0C- .df’

#octe & u8 TourkH M. IlepemecTaM Tou-

Ky M no npamott MM,y B HoBoe Monome. l @
HHe M’ Tak, YTOOKM UMeNC MECTO PaBeH» My
CcThO .

: MoM'=q-MoM | Prc. 52

H IToll Mocae MepeMelSEHA TOUKR OCTANACH ¢ TOR e CTOPOHH OT NAOS-
* KOCTH &, rAg ona 6uifa nepeoHagaiero {prc. 52). TouHO Tax Xe MBI mocTy-
THM €O BCEMR TOYEAME NPOCTPARCTBA, HE JEeKAUMMH HA IVIOCKOCTH &)
TOYKE, KOTOPHE PacnoNoAeAH HA B/OCKOCTH ¢, OCTABHM HA CBOMX MeCTdX.
Taxam o0pasom, Boe TOUER NPOCTPAHCTBA, 8a HCKMOUEHHEM TeX, 4TO JEKAT
Ha NACKOCTH O, NMepeMeCTATCH; OPH STON PaccTofAKHe OT KA EXOoR "TOURA
A0 THIOCKOCTH & HSMEHHTCH B HEKOTOROR onNpejeNeHHOe YHCAO pas, obmee
AR BCex Tovek. OnHchiBaemoe cefinac TepeMEERME TOYEK OPOCTPAHCTBA
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HASWBAETCA ey PABHOMEDHBIM CHKATHEOM K IAOCKOCTH ¢ QHCAO § HOCHT
Haspanne Kos(MRIMEHT2 CaMATHA.

Flycts ZaHa HeKoTOpas NOBEDXHOCT F; OPH PAaBHOMEPHOM CHATHR

SHCTBA TOUKH, KOTOPHE @e COCTABNAIT, NEPEMECTATCA M B HOBHX

NOMICHEHAAX COCTABST NMOBepxHOCTH F'. Bysem roBopATh, 170 NOBEPXHOCTE
F’ nonyuena u3 F B peaynuTaTe PABHOMEPHOTO CHATHS NPOCTPAHCTEA.
OKasuBaeTcs, YTO MHOTHe MOBEPXHOCTH BTOPOIO NOpsAXa (Bee, KPOMe I'H-
nepOoHyeckoro mapaioonia) MOXHC DOXYUHTL B PeSyNLTATE PABHOMEp-
HOTO CHRATHS HA MOBEPXHOCTel BpauleHuA.

M pumep. Hokasars, YTO NPUN3IBONLEKR TPexXocHHH MEETCOUA

2
S

Moxer OuTL moMyueH H3 chephl
Ayttt =at

B Pe3yALTaTe ABYX MOCASIOBATENLHLIX PABHOMEPHBIX CHATHR npocTpaH-
¢TBA K KOODAHHATHHM INIOCKOCTAM: K IoCKocTH Oxy © xosdeprnuentoM

[
CRATHA ¢4=-—H K HJOCKOCTH Oxz ¢ Kos(pHIACHTOM CHATHA ¢ = +
HJoragzareawcrso. TIycrs NPOMSBOAUTCA PABHOMEPHOE CKATHE
[
NpOCTPAHCTBA K IUIocKocTH Oxy o Eospuupentom ¢y =7 ¥ OycThb

M s s 2')—T0uKa, B KOTOPYIO NEPEXOAHT NPE 3TOM TOuKa M (x; y; 2).
Brupaaym roopiunatel x', §', £’ Toaku M’ uepes KoOpAMHATH X, ¥, 2
roukn M. Tak xak npamags MM’ BepneHIHRYJRApPHAa K MAGCKOCTH gxg,
0 ¥ =2, ' =y. C Apyrofi CTOPOHH, TaK KaK paccrosume or touku M’
Ao nnockoeTE Oxy PRpRO PaccTOSEHIO OT TONEH M Ao sToft mAOCKOCTH,

¢ 4
YMEOKEIHHOMY Ha YACAO §i=—, TO z’=Fz.
Takum oBpasoM, MBI MONYUAeM HCKOMbe BEIPAMKEHHA!

K} c .
xr=x' y’zy. F 4 =-E;-3', (&
BAR
: a
=y, y=y, == 7. . F?)
Tpeanonomum, ato M (x; y; 2) = NpoRsBOALHAN TOUKA cdepH
B o Ll o8

BameHuu SASCH X, ¥, 2 HX Bupamennsmu (7); NOAyyHM
PR

Syt gt=ad
OTKYhA
x* gt 2t
wtata=t"
CnepoBatensio, rouka M'{x’'; y'; 2') fewut HA SAAHNCOMEE BPAWEHNA.
AHanoTHYHO, MM SOMKHE OCYIIECTBHTH CHATHE NPOCTPAHCTEA K IAOC-
xocte Oxz mo gopMyram

K=t ymiy, ¥=2
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TOrla NOAYYHM TPEXOCHHH SMAANCOH] H WMEHHO TOT, ypasReNHe KOTo-
poro jlano B YCAOBHH 3aaavn.

OTMeTHM elme, YTO OAHONOAOCTHWA THmepbosoul i rHNepSoauvecKAl
napadonond cyTh ARHeAYaTHEe NOBEPXHOCTH, T. €. OHH COCTOAT #3 HpH-
MEIX} 9TH MpPsiMbie HA3BIBAIOTCA APAMOAHHERHEMH 00pasyiomHMM YKasau
HBIX HOBepxHOCTE.

OxHONON0CTHEA rHnepBonons

2 oy B
E‘+b a1

AMEET QOBE CHCTEME ﬂpﬂMOJIHHeﬁHHX o pasyomux, ROTOpHE onpelefns-
HOTCA YDABHCHEAMH!

A(545)=0(148) 8 (5-5)=e(1-3):
o(a+8)=p(1=5) 8 (3-5)==(143).

THe & # B-—-deRoTOpme wuCAA, Be paBihe OfHOBpeMEHHO HyA0. I Enep-
Gomnueckrii mapaGonoug ! P
2P .

— e Ta

TARKE HMeeT IBE CHCTEME DPAMOAHAEHHEIX OSPaSyIAX, KOTOpHE OHpe-
NeATOTCA YPaBHEHHAMH

X Y x ¥
% —=+—_ =2ﬂ2. ﬂ(-——:—-——:..-)#“;
( Yr V7 ) Ve Vi
x y x g .
o —— | = 22, ﬁ(-—-—:—-‘l——f)ﬂ‘ﬂu
Ve Va ) V7 Vo

Kolpvecko nosepxHOCTHIO, HAH KOHYCOM, HA3LIBACTCA ROBEPXHOCTD,
KOTOpas OnHcwBaeTcH uBWNRYyHiefica mpamoli (o0pasyomel) npn ycirosdd,
410 9Ta MPAMAS NPOXORHT Yepes NOCTOAHAYIO TOUKY S H mepecexaet
HEROTOPYiO ompeneaennyio AunHio L, TFouka § nasusaercs pepruHol
KOHYCa; suRHR [ —uanpasrsiomel.

LlaauHppayeckodl DOBEPXHOCTHIO, WAH URMMHADOM, HA3WBACTCA HO-
BepXMOCTh, KOTOpas OhHCHBaeTcd ABMKywefica npamodl (oSpasywines)
RpH YCNOBHH, 9TO 5T4 NPAMAA HMeeT DOCTOAHHOS NanpasfieHde H nepe-
CeKaeT HeKOTOPYIc onpeeNeHEYI0 mukuio [ (Manpasamomyio).

1153, Yc’ranoaml;. yTo miaocKoeTs x—2=0 mnepecekaer
SARUTICOR %+%+%=l Mo SANHOCY; HAATH ero noAyocH
K BeplIHHH.

* 1154, YCTAHOBHTH, YTO MAOCEOCTB 2+ 1==0 nepecekaer
OHOTIONIOCTHEL runepGoNoHA 3%———% +%_;=-l no runeptose;
HAATH €e NoJyocH 4 BePHIMAEL.

1155, YcranoBdath, UTO DAoCKocTh y-+6=0 nepecexaer
runepSonndeckui n_apaﬁqnoan%a-—%:=ﬁz o napaGove; uai-
TH €e MapaMeTp H BEPILMHY.
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1156, Hafitu ypaBseHus npoekuufl ceueHus SJUHMNTHYEC-
Koro napafosionpa *-+ 2*= X NAOCKOCTHI0O ¥4 2y—z=0 na
KOOPAYHATHLIE MACCKOCTH.

1157. VCTaHOBHTB, KAaKad /HHHA ABJISETCA CeUeHHeM

SJIANCONAA —1-"% + %—’ + %:4 = | nsiocgoeThiO 2%—3y-+4z—11=0),

H HallTH ee NEHTP.
1158, ¥YcraHoBnTh, KaKad AREAS ABASCTCH CeueHueM
X
runepGoamgeckoro napaGoaouna —2—%= Yy OJAOCKOCTHIO
3x—3y+42+4-2=0, n gafiTy ee OEHTp.
1159, ¥crauoputh, KaxMe JHHHM ONpefgAfNTCs CJe-
_ DYIOUNHMHE YDABHEHHM AMH:

1 53'.+26:=2z, x—y+6214=0;
9 B9, x—242=0

Y L L1, ox—6y+2—28=0,

H BaATA LEeHTP KaKAof H3 HUX.

1160, YCTaHOBHTL, NPH KakKHX SHAYEHHAX M IAOCKOCTH
x+mz—1=0 nepecexaer IBYNONOCTHHA TrhuepGoONOHK
4 yPp—2t=—1; a) no sanmncy; 6) no runepGone,

1161, YCTaHOBHTE, UPH KaKKX SHAYEHHAX /M HAOCKOCTH
x+mg—2=0 nepecexaer saAnunTHYeckufi napabosionn

.‘éﬁ+i§=y1 a) no squimkncy; 6) mo napaGone.
1162, Jlokasarp, 4TO 3vmiHOTHYUecKHf napaBosonsn
2
§+%=2y uMeeT OnHY oOmYyl0 TOUKY € IJIOCKOCTBIO |

2x—2y—2z—10=0, u HafiTH e KQOPZMHATHL
1163, Jokasats, uYTO ABYNOJOCTHHA runepboaoua

-§+§£—%=—l BMeeT Offy OGIYIO TOUKY G IJAOCKOCTBIO
Bx4-224-5=<0, u BafiTH ee KOOPAHHATHL
1164, Hokasars, 49TO SNAHICOHA ’;L: +% +%= 1 pmeer

ofHy OOLYI0O TOUKY ¢ HJIOCKOCTbIO 4x—3y-- 12:—54=0,
H BaATH ee KOODPIMHATHL.
1165, OnpepenuTh, OpH KAaKOM 3HAUEHHH M MJIOCKOCTb

xe—2y—2z-4+m=0 gacaeTcs WNUIHOCOHAA i—%+%+%=l.

1186, CocraBuTh ypabBHEHHE IJIOCKOCTH, NEpreHIUKY-
aaprofi X BexTopy s={2; —I; —2} u kacawowmefica sanun-

THUECKOro napaGosonna 7 + %’ =2z,
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1167. INposecT KacaTeAbHHe IVIOCKOCTH K 3JAHICOHRY
424 1642+ 82"=1 napansensHo OACCKOCTH x—24+
+224-17=0; BWYHCAHTDL pACCTOAHHE MEXKAY HaMIeHHHMH
NJOCKOCTAMH.

1168, KosbduuueHT paBHOMEPHOrO CKaTHA APOCTPan-
ctBa K naockocrH Oyz paeen 3/5. CoctaBHTh ypaBHeHHE NO-
BEPXHOCTH, B KOTOPYIO OpH TaKoM CXATHH npeobpasyerca
cepa 1%+ Yt - 2= 25.

1169, CocTaBuTb ypapHeHte nonspxnoc'm, B KOTOpYIO
npeoGpasyercs SMAMNCOMA 57+ -+ =1 mpH Tpex no-
CREAOBATEAbHBIX  PABHOMEPHBIX CKATHAX  MPOCTPAHCTBA
K KOODIHHATHHM IJIOCKOCTSM, €C/AH KOS(MDHIHEHT CHATHA
K nnockoctH Oxy papen 3/4, k nnockoetw Oxz pasen 4/5
H K naockoct Oyz pasen 3/4.

1170, Onpezgeants KODOHLHEHTH ¢ K ¢; ABYX moChe-
OBATeNHHEIX PABHOMEPHBIX CHATHR NMPOCTPAHCTBA K KOOP-
AUHATHEIM nAockoctsM Oxy, Oxaz, KQTOpLIe ;I’peoﬁpaayio-r

cpepy x*-tg*--28=25 B 3MAHNCOUA ;—§+%+;—= .
1171. CocTaBHTH YpaBHEHHE MOBEPXHOCTH, ofipazoBaH-
HOfl BpallleHHeM 3AAHICa %5-+:—,= 1, x==0 BoKpyr ocu Qy.

4
\ oy
B 40 N el £
- -
R ::—,...._._,___ "1F{:—|{_,_£ \\=|~.‘I|
\\ ,f’ 0 "’ ;-]/’ ] y
. !
s / Y
oy I’
T e i e i
Pre. 53

Pemenne®). Dycere M(x; g 2)—npouspofpHad TOUKA HpO-
crpadersa, C—oOCHOBAHAE MEPHEHMKYNR[PA, ONYMEHHOro M3 TodKM M
Ha ock Og (pHe. 53). BpameHHes sToro NepneHAMKyAApa BOKpYT ocu Oy
Touka M wMOxer GOHWTH NepesefeHa B mACCKOCTs OyZ; B 3TOM PAacmOsio-

menuH oGosnauny ee N (0;Y;2). Tax xax CM=CNuCM =¥ ¥ 2%

CN =2}, %0
|Z1=V B2 _ )

Kpose Tore, O4eBBRHO, Y10
Y=g @

*) 3agaua 1171 pemena sfeck Kaxk THOGBadA.
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Touka M peMBT HA paccMaTpHBseMOffl TOREPXHOCTH BPSUIEHAS B TOM
H TOABKO B TOM CAywae, morfa N Jneinr Ha AaHHOM SJANRACE, T. €. NOFA4

Y’ 22
npnuﬁm RO BHEMaHue paserctBa (1) n (2), orcioga noayuaeM ypas-
HEHBE RN KOOPIMHAT TOUKH M'
x4 23
__'{Z__..__ 0y

Ha npeguiyimere sicHO, YTO ORO YAOBACTBOPACTCS B TOM K TONBKO
B TOM cayuae, KOFAA Todka M JEXKHT Ha paccMaTpuBaeMofl NOBEpXHO- -
crr spamednn. ChefoparenwHo, ypaBECHREe (4) B ecTh HCHOMO® ypas-
HenwWe 310l DOBEPXEOCTH.

1172, CoctaBuTh ypaBHeHHE TOBEPXHOCTH, O0pasoBaB-
Hofi BpalieHHeM SJaunca %+%;=1, z=0 Bokpyr ocu Ox.
1173. CocTaBuTh YypaBHeHHe HOBEePXHOCTH, OOpasoBaH-
Ho#l BpamieHHEM TFHREpGOAH -—-—-«Tnl y=0 Boxpyr

ocu Oz.
1174, Hoxasarb, UT0 TPeXOCHH OSMANNCOHI, ONpeae-

AsieMelt  ypaBHEHHEM ‘-t;+£;+§=l Moxer OWTbL HO-

| JlyueH B pPesyibTATe BPAMCHHSA SIHNCE 3 +"" =1, z=0

BOKPYT oCE OX H TNOCHSAYIOIEIO PaBHOMEPHOIO CHATHSA
ApocTpancTBa X nnockoctH Oxy.
1175. [okaszath, uYT0 OAHONOJOCTHHII THOepGOAOHUR,

: ]
onpeneaseMuii  ypasHeHHeM E;-+%;—§= 1, MomeT OHTH

NOoAy4eH B De3yAbTaTe BPAUISHHA TIunepGosl %-—gm 1,

y=0 poxpyr ocu 0z H NOCACRYIOUEr0 PABHOMEPHOrO CHa-
THR NPOCTPAHCTBA K NAOCKOcTH Oxz.
1176. Hoxasats, 410 nsy;:soaoc;muﬁ rynepGoaOHa, CoRpe-

JeNAeMbif Y paBHEHUEM §+F—§;= —1, momxer GHTH noO-

4 *
JydYeH B pe3yabTaTe BpallleHHa runepbosst %-—%g= 1,

y=0 BoKpyr ock 0z H NOCJICAYIOMIETO PpPaBHOMEPHOrO CXa-
TR IPOCTPAHCTRA K TIWIOCKOCTH Oxz.
1177, Hokasate, uTO SAAMOTHYecKHi napaGodaoui, onpe-

: |
AensieMBIll  ypaBHeHRneM %+%=2z MOKeT OHTh NoAyueH

B peayJinTaTe BpallieBHa napaGonbl x*=2pz, y=0 BOXpyr
ocH Oz # MOCAEAYIOIEIO PABHOMEPHOTO CKATHA [POCTPaH-
CTB& K DJAOCKOCTH Oxz, o
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1178, CocTaBuTh YpaBHEHHE NOBEPXHOCTH, oﬁpasosaaﬂoﬁ
HBHIKEHHEM MapafoAn, DPH YCJAOBHH, 4T0 5ra napaGona
BC2 BPEMA OCTA€TCA B MJIOCKOCTH, NepleHEHKYASPHOR
K ocH Oy, npuyeM ocbh napaloAbi He MEHseT CBOEro Hanpas-
JIeHHs, & BEpIIHHA CKOMB3HT No APYrofi mapabose, sajaHHOI
ypaBHeHHAMH y*=—2gz, x=0. IlopsukHaa napabona B oa-
HOM H3 CBOHX ToNoMeHufi AaHa ypapHeHMAMH x*=2pz, y=0.

1178, JlokasaTh, 4TO YpaBHEHHE Z=—Xxy ONPEREASET
runepGonndeckuli papaGosouj.

1180, HafiTe TouxH nepeceyeHHs MOBEPXHOCTH ¥ NpaMOill

1) §+¥’-+f§'=l . x-;-3=y:64=z+2;
9 E+L~2=1 n Pt
3) 5+£==z " x-;-l#y_—12=z;|-23;
R T k= i =

1181, [Ooxkasath, 4T0 0OA0CKOCTb 2¢—[2y24- 16==0
nepecexaer ruoepGONASeCKHE napaGoncHA P —4ys= 22
no upsMonuHefinblM ofpasyiomuM, CoCTaBuTs ypaBueHu:#
THX NPAMONKHEAHEX 00pa3yIoImHX.

- 1182, Hoxasath, 470 OJIOCKOCTH 4x—by— lOz-—29-=-0
nepecexkaer ORHONONGATHHA TIHOEPGOAOHA %-}-%-—%é |
mo npaMoarHefiBEM ofpasyiomaM. COCTaBHTL ypABHEHHS
ITHX NPAMOIHHENHKIX OGPASYIOHNK.

1183. ¥Gemuswncs, wro touka M (l; 3; —1) mexur Ha
runepbosageckomM  napabononpe 4x*-—2'=y, COCTABHTH
YpaBHeHHA €ro NPAMOIHHEHHNX OOPasSYIOIiEX, HPORORAUIUX

wepes M.
1184, CoctapHTh YpaBHEHH: npmomneﬁnux obpasyio-
HIHX OAHONOJOCTHOTO mnepﬁonou,a.a +—+= T =-l napan-

JeALHEX TIAOCKOCTH Bx+4y+32—17=0
1185. YOexnusmmuch, 4TO 7T04Ka A('—P; 0; 1) nexnt Ha

runepbonuueckoM napaboaouae -?-—-%=z, ONpeseauTh
QCTPHA yroa, o0pa3oBaHHMA €ro UpAMONMHEAHHIME 00pa-
3YIOULHMH, MPOXOASIHMH vepes A,

1186, CocrasuTh ypaBHeHHE KOHYCa, BEpUiHEA KOTCPOro
H&XOJHTCA B HadaAe KOODAHHAT, a HANPasAfoNAn HaHa
YDaBHEHHAMH! '
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2 : |
1) ;‘;-+%;-=l. t=c; 2 3";+§.~—l. y=b
gz
3) F‘+E§'=l' Xux g,

1187, Jlokasatb, 4TO YypaBHEHHE fa=xy ONPeReNsAeT
xou%(c ¢ BEepIIMHOR B Hauane KOODAWRAT.

188, CocTaBHTh ypasHeHWe KOHYca ¢ BepiiHHOd B Ha-
gaje KOOPHHHAT, HANpPaBAfIONlaf KOTOPOrQ MAaHA YpaBHe-
HHAMH x2—2241=0, y—z41=0.

1189. CoctasuTh ypaBHEGHHE KOHYCA C BepINHHON B TOUKe
((i; 0; ¢}, HanpaBRAIOIIARN KOTOPOrO JaHa YpPaPHEHHRMH

%+%=l, 2=,

1190, CocTaBHTh ypaBHeHHe KOHyca, BepIIMHA KOTOpPOro
HaxoguTes B Touke (3; —I; —2), a Hanpamasowans haHa
ypapHeHHAMH 2 yi—2t=], x—y+}2=0.

1191, Ocy 02 sapaseTcs ocbi0 KPYIIOTO KOHYca ¢ Bep-
muHoll B Hagahe Koopaunart, Touka M, (3; —4; 7) nexwur
Ha ero nosepXHocTH. CoCTaBUTb YpaBHEHHE S3TON0 KOHYca.

1182, Ocs Oy saBnseTcs OCHIO KPYIJIOTO KOHYCA C BEp-
IUHHOH B HauaJie KOOPAHHAT; erc ofpasyioiGHe HAKIOHERH
noa yraoM 60° x ocu Oy, CocraButh ypaBueHHMe 5TOTO KO-
Ryca.

1193, Tlpsamas x—fa”-&"2—1=z—_tl-i ABASETCA OCHIO KPYT-
JOTO KOHyca, BepLIMHA KOTOPOTO JIKHT Ha IJIOCKOCTH Oyz.
CocTaBHTR ypaBHeHMe STOrO KOHYyCa, 3HAH, YTO TO4Ka
M. (1; I; /2} NEHT HA €ro MOBEPXHOCTH.

1194, CocrasuTp ypaBHeHHE KPYF/IOTO KOHyca, AAS Ko-
TOGPOrO OCH KOOPAHHAT ABJASIOTCA OGPAaSYIOLIHMH.

1195, CocTaBHTh ypaBHEHHe KOHYCA C BepPUIMHOR B TOUKE
S(5; 0; 0), o6pasyomme EROTOPOro Kacalorcs chepul
By t=0,

1186, CoctaBuTh ypaBHeHnHe KOHyca ¢ BepLiHHOR B Ha-
4a/le KOOPAMHAT, 00pasyloiide KOTOPOTO Kacalorcs cdepr
(x+22+{y—1)"+{(z—3)*=9.

1197, CocraruTh ypaBHeHMe KOHYCa ¢ BepmEHOR B Touxke
f. (3; 9; --;l). oGpasyiomiie KOTOPOTO KacaioTcs SAAHNCOUAE

¥ Z
Ttz ty=1L

1198, CocTaBuTh ypaPHeHHe NHAHHADR, OOpasyiomue
KOTOpOre napaisenbih eextopy = {2; —3; 4}, & wanpas-
ARAKOMAA RAHA YpaBHEHHAMH x*+ yfe=9, 21,

1199. CocraBnTh ypaBHenWe UHAWNHADA, HANPaBAAIOIAR
KOTOPOTC  AaHa YPaBHEHHAMR x3—y*=2, x1y+2=0, a
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ofpasyiolilue NePNERAWKYASPHE! K FHIOCKOCTH  Hampas-
agiomed,

1200. Hunuanp, ofpa3yiollie KOTOPOTo NepleHARKyASpHb
K Anockoctd x-+-y—22—5=0, omucar okoq0 cpepnt x2+4-y*+-
~2z¥=1, CocraBuTh ypaBHeHHe TOTO LMJHHAPA.

1201. Laaunap, obpasyolitlie KOTOPOTO Mapa/ae/bHel npsi-
Mol x=2{—3, y=—it+7, 2=—2¢+4D, omucaH 0K0J0 Chephl
*yr+2t—2x +4y4-22—3=0, CocraBHTb YpaBHeHHE S5TOrO
IHAHHAPA.

1202. CocrasuTh ypaBHEHHE KDPYIVIOTO HMUAMHApA, MpOXo-
Jfmero Yepes To4ky S(2; —1; 1}, ecan erc ocbio clyKuT nps-
maa x=3{+1, y=—21—2, z={42, :

1203. Cocrasuth ypaBHeHHEe MHJIHHADE, OMHCAZHHOTO OKOJIO
aByx opep: (¥ — 2)*+ (y—1)*+22=25, x2-yt-22=25,



"OPHIOXEHHE
JJEMEHTHI TEOPHH OfIPEJEJINTEJIER

§ 1. Onpefeanteny BTOPOro NOPAAKa H CHCTEMA JBYX
ypaBHeHMI nepeod CTENEHH ¢ ABYMS HEMABECTHHLIMU

TlycTe A&H2 EBajpaTHas TaGJHOa W3 4ETHIpEX WHCEN a4, a3, by, Byt
a by
(5 5)- ®
YUneno ayb,—azbi HasnipaeTcd  OnpeenuTeiieM BTOPOro NOPAAKA,

COOTBETCTRYIOMINM Tabaune (1), Stor onpepensTenb 06O3HAUZETCA CHM-

a
BOJIOM a; il } COUTBETCTBEHHO HMEeMm
]

o b‘|=ab-— b
Ia’ b' 10y — Q3. {2)

Uncha ay, Oy, by, by HASHBaIOTCS SAEMEHTAMM onpeflennrtens. [omoper,
uT0 WIeMERTH @y, & JEKAT Ha CAaBHOR JHATOHaAM ONpelesiHTeNsd,
Gy, by—na noboanofi. Takum ofpasom, OnNpeaenHTeN: BTOPOIC NOPHAKa
PSBEH PasHOCTH MeXIY MPOHABENCHHSME S[CMEHTOB, JCKAIIHX Ha rAgae-
noft 9 noGoynolt nmaronansx. Hampimep,

=3 84— (=1)2=—10.
-1 4
PaccMoTpHM cHCTeMY RBYX ypapHesndt
alx+b1y=hls aix+b9.yahi (3}

C ABYMA HeH2pecTHHMHE x, ¢, {Koshdruuentni @y, b, &3, by B crOGOA-
HBE uleHbl iy, fig NPpeAnCAOKRM JaHHLIME.) BbegeM oGoaHayeHus

a5 by _fm & ay Ay
Aﬂlﬂs be|’ b= ha b’ Ay= (1] kzl. @

Onpepenvrent A, cocrasneHEnft H2 KospPHIHENTOB NpH HEW3BECTHHIX
cucreMtl (3), Haswpaerca onpenenuTedeM SToft cucrTeMu. Oupenens-
Telb A, MOJyTaeTCH NyTeM SaMeHhl SJMEeMEHTOB RepRoTo croafua onpene-
Autena A cwoGoaHumMM  uieamm cucremu (3); ompezeamreas A, nony-
ugeTCA H3 OMPCACANTEsAA A NPH NOMOH 3ameHht CBOCOJHHIMA wAeHaMK
cncTeMl (3) SMEMEHTOR €1G BTOPOrO cTOAfMA.
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Ecnu A0, To cHerema (3) HMEET enMHCTBEHHOM pENIERHE; OHO
onpesenneten popMyasMK

A
b, =t ®

Ecat A=0 1 npy 5r0M X079 OW OZMH N3 onpepexmrenelt A,, A,
OTJHYEH OT HyJdA, To cHucTeMa (3) coBceM He HMEET peeHHR (XaK ro-
EOPAT, YPaBHEHKA 5TOlt CHCTEME HECOBMECTHMSI).

Eeau ke A=0, Ho Takme A,=A,=0, T0 cHCteMa {3} smeer
OecKoHeuro MHorc pemeBHf (B 5TOM CAYYae OAHO M3 YpaBheHH#t ch-
CTEMBI €CTh CASNCTEHE APYroro).

[ycTe B ypasHeHUSX CcHCTeMH (3) Ay=hy==0; Toraa cucrema (3)
Gyrer AMETb BHI

Y=

ax-lbiy=0,  ax4-byy=0. ]

Cucrema ypasneHn#l puia (6) HaskBaerca OIROpOAHON; OHA BCersa
ameer Ryaeage pewenne: x=0, y=0., Ecan A %0, 10 310 pewenue
asjfieTcA elmHCTReRHNM; ecan me A=0, 10 cAcrema (6), Kpome Ay-
AeBOFO, HMeeT GeCKOHETHO MHOIO APYrAX PeueHHA.

1204, BpiunciaTh ONpeReNHTeNH:
1) 11 4, 2) |3 _4| 3)|3 ﬁ[,
|l 21 5 10}’

—5 2|’
4 |3 16}, g le 1. LD
_)510’ )la'a|’ )xixa'
N a1 b—c i, 8) cost —sino
avta ab—ac" gina cosul'
1205. Pemuts ypasuenusm:
D12 »—4)_ AR 4 |_ A
) 14 |“"0' ) 3¢ x+22 =0;
3| = x+ll___0, 4) |3« —I1|_3.
— 3 1T x 2%—3|7 2"
5) |x+1 —=5] . 6) |¥—4 —1] o
) 1 x—l|=0' ) xd x+2l"0’
4sinx 1 " 8) |cos8x —sin bx}
L 1 _cosxl=0’ , sin 8x cossxl'_o

1208, Pewnth HepaBeHCTBA:
1) {3x—3 2 ) 2) |1 x+5 .
YFE2 > M *TP<os

2x—2 1 . 4) |x 3
i b 2l>5' ),4 2x|<14°
1207, Halityn Bce pewenMs KaxACH H3 CAeLYIOUIHX CH-
cTeM YypaBHeHHH:
1) 3x—5y=13, 2) Sy—4x=1,
2%+ 7y=81; . 3x4 dy=18;
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3) 2x—3y =6, 4 x—gV 3 =1,

4x—6y=5; 2V 3—8y=V3;
B) axt-by=c, 6) x) 5—5y=V'5,
bx-—ay=d, r—yV'B =5.

1208, Onpepenuts, ApE KaKHX 3HAYeHHAX a4 B b CcH-
crema ypapHeHuli 3x—ay=1, b6x+4y=~>5: 1) umeer exun-
CTBEHHOE pemienue; 2) He MMeeT pemeHufi; 3) umeer Gecko-
HEYHO MHOTO peleHHH.

1209. Onpepestutn, NpH KaKOM 3HAUCHWH 4 CHCTEMa
OZHOPOAHHX ypasHeRnfi 13x+4-2y=0, Sx+ay=0 wumeer
HEHYJIEBOE pelIeHHe.

§ 2. Oanoponkan cHcremMa ABYX ypaBnemmii nepsoft
CTENEHH ¢ TPEMA HEHIBECTHLIMN

Tlycrs KaHa CHCTEMZ RBYX OAHOPOAHHWX YpABHeHHH
ayx+ by enz=0, Gyt Doty c42=0 N
C TpeMs HEHSBECTHHIMH X, g, #. Beemem oGosuadenus
b a o e o b
A={s, cs]' PR A’"Ia. b.['
Ecnr xota Ou oxuy k3 ompeneantenel A, Ag, Ag He paBeE HynNO, TO
BCS peleH#d cucTeMd (1) OyAyr onpeaeiaTnes no dopuyaam
x='61t: ¥= _Aﬁt’ z=A4;yl,
rae §—nporspoiskoe unco. Kamjoe orxenskoe pemenue moaydaerca
NpE KAKOM-JHGO OHpefe]IeHHOM SHAYeHHR I,
JlAst DpAKTAKH BHIYHCACHHME DOME3HO SAMETHTh, YTO OHPEACHHTENH
Ay, A Ay DOAYIAKOTCA DPH NOMOIE NOOIEPEAAOr0 BHYSPRKHBAAUA

0B TaluunG;
(at by c:)‘
g b

Ecad Bee TpH onpefenurens Ay, A,, Ag paEHH Hymo, To KodpuIHERTH
ypasHennfi cHeremut (1) nponopusodaanbud, B arom caywae ogHo u3
YpaBHEHHA CBCTEMM €CTh CAGACTBHE LEPYTOro H CHCTEMA QAKTHRECKH
CBOAHTCR B OAHOMY YypasBeHulo. TaKas CHCTeMa, €CTECTBEHHO, HMeer
(lecEOHeYHO MHOPO pellenul; uroSul DOAYuHTL Kakee-EROYAb H3 HHX,

CAGAYET NBYM HEH3PEeCTHWM MPHAATH NPOH3BOJLHO WHCACHHLI® SHAYEHHS,
a TpeTbe HaiffH H3 ypaBHEHHA.

1210, Hafire Bce pemerua Kaxzol ws CAENYIOMX CH-
creMm ypasHesall:

1) 3x—2¢4-52=0, x42y—3z=10;
2) 3x—2y+2+=0, 6x—4y4 32=0;
3) x—-3y+2=0, 2x~9%y+32==0;
4) Bx—2p42=0, x+2y—2z=0;
5 3x—2y+42=0, x4+2y—32=0;
6) 2x—y—2z=0, x—5y422==0;
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N x+2y—2=0, 3x—5y-+22=0;
8) 3x—bytez=0, x+2y—2z=0;
9 x+4+3y—2=0, B5x—3y-+2=0;
10) ax+y+2=0, x—ytaz=0;
1) ax+2y—2=0, 2x}-by—32=0;
12) x—3y4-az=0, bx46y—z=0,

§ 3. Onpeneantess TpeTbero nopsiixa

TycTs Aa2HA KBagpaTHad TabAHLA M3 HEBATH 4HCENA @y, dp, da, bf,

by, by, &f, €2, €5
a b o
(“s by f-'s)- ' {)

a3 by g
OnpellenuTenes TpeThere NOPAiKa, COOTBETCTBYIOWMM Tatauue (1),
HASWBAGTCH YHCAO, 0GOIHAYAEMOR CHMBOJOM

a b &
a by o
as by o
Y OTIpENieIeMOe PABEHCTROM
a b o
by 3| =arbacy bycyas b viagby =~ epbotts — by@ats— 31Cobs. )
ag by og

Yuena ay, da, G5, by, Ba, ba, €f, €3y €3 HASHIBAIOTCH SHEMEHTAME Ompe-
JAERHTENR. DNEMEHTH @f, ba, Cp PRCIOJOKEHH HA AWATOHANA ORNpeRefit-
Telld, Haswpaemoli raapHOil; SieMeHTH ag, bg, €f COCTEBAAIT €ro No-
CouRy ARArOHaAL. JINf NpakTHKHM BHYHCACERH MOAESHC 3aMETHTH, 110
REPBHIE TPH charaeseie 8 npasofl dactu paBeBcTBE (2) HpeACTABAAIOT
cofoll NMPOMSBEAGHHS JMeMEHTOB ONpeleNHTe/A, B3ATHX IO TPH TaK, KaK
NOKA3EHO PASIHIHLIME NYBRTHPAMA Ha HUKCNPHBOTUMOH cXeMe ciepa.

Yrobst noAyduts clAenyowde TPH WeHs Npapofi ©acTH paBencTsa (2),
HYMHO HEePeMHOKHUTL SVIeMentH ONDEASNHTEAR N0 TPH 12K, KaK ACOKASaHO

\G‘}\ ;6"\\ —t’ ’;67 O{:... s .\ /C’
. £ 3 Mg
~, :.... '\\\{o ."' 7 -.,.‘:\’{‘/
-+ : . e
N . A% e e
@ b, C l4) "G
N a *'5. ol :-..,~.x/bz \
] v o o -
,’ . ,".o \o,\ ./ ' "s:“:’ \
LR e, *, St 3
1 By % & c

PasNHUALIME OYHKTHEPAMH H2 TOH Ke CieMe Cnpasa, NOCAe 4ero ¥ Ka-
ROTC S HORNEHHHX DPOMIBENEHHE N3MERMT: SHAK.

B safauax 1211—1216 7tpebyerca BHYHCAHTL ONpefe-
JAUTENH TPEThEroc NopsaKa.

1211, ) 3 -2 1 1212, 11 2 O
—2 1 38}, 01! 3
2 0 -3 5 ¢ —1
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1213. ]2 0 & 1214, ] 2 1" 3
1 3 161, —2 8 2|,
0 —1 10 0 2 5
1215. |2 &t O 1216, |0 @ -
10 34, a 0 al,
0 5 —1 aa 0

§ 4. Ceofictea onpeneanrenedt

CsoftcTeo 1. Bennuuna onpefeanTess He M3MeHRTCS, CAH ECe
€TI0 CTPOKK 3aMeHHTH CTOAGLAMH, NPHUEM KamAYIC CEPOKY JaMeHuTs cToal-
LOM € TeM 3Ke HOMEpOoM, T. e.

ar b o a; ay a4z
Gy by cy|emibi by bsf.
as by ¢ ¢ 6 O

CeroficTro 2. [lepecTanoBia ABYX CTOSLOB WA ABYX CTPOK Ol
PEACAUTENR PABHOCHALHA YMHOMEeHH0 ero wa -—1. Hanpuuep,

ag b & of ¢ Iy
ay by cal=m—ldy & by,
ay b o a ¢ by

CsoftaTeo 3. Ecasm onpesenintesis HMeeT 183 OXHHAKOBWX cTONGHA
HAR }ipe OJEHAKOBHE CTPOKE, TO OB paBed HYNIO.

CBofAAcTao 4. YMHOMeHHe BCex SJCMERTCB OAROTO cToabua uan
ofsof CTPOKH ONpEARNHTEAA Ha A0oe YUCN0 R PABHOCHALAO YMHUOMEHHIO
onpejeAnTens Ha sTo wacno k. Hanpuwmep,

kay b1 ef at bt o
kag bg Cy =R ay By 51D
kay by o as by o

CeoftcTBo b, EcAN Bce SAeMENTW HeKOTOPOIO CTOVIOLA MAH Re.
KOTOpOfi CTPOKH DEBHH HYMI0, TO CaM ONpPeAesHTeNb Saaeu Hymo. J10
cBOfiCTBO €CTh YACTHHEA cayvafl npeanpymero (mpa k=U). _

CeofBicTeo 6. Ecap COOTBETCTRYIONIHE SACMSHTH ABYK CTONGHOB
BAH ABYX CTPOK ONpEfeAHTEAN NPONOPRHOHAMLHE, TO ONPENSAHTEND papeH
HYAK).

Ceoftarbo 7. Ecan kamaufl ssement n-ro crontua #1u n-i cTpoKa
onpeAenBETeNs Npefcrabiaer coboll cyMMy ABYX CAaraeMuX, TO ONpemesiH-
TeNk MOKeT OWTEH NpefcTaBAeH B BHAe CYMME XBYX ONpefeNBTeNcdl, H3 KO-
TOPHIX OJRH B #i-M CTOAGUE HAH COOTBETCTBEHHO B A-B CTPOKe HMeeT nep-
Bhie H3 YHOMAHYTHX ClaraeMHx, a Apyrofl — BTOpLIe; SASMEHTH, CroAmie
Ha OcTallbHBIX MECTAX, ¥ BCEX TpeX onpezelTencli onuu B e e, Hanpuuep,

atar b ci| e b el |al ¥ «
ax-t0r by a|l={as b glt|lau & ol
oo by o) |a by o] |21 b5 o

Ceofiarso 8 Ecar K saeMesraM HeEOTOPOro cionbua (mad He-
Xot1opoft cTPoKH) EpHGABHTE COOTBETCTEYIONHE SVIEMEHTH APYLoTo cToabia
{n/m ppyrofi cTpoKH), yMuOMeHube Ha JMOOOH o0mUl MHOMEHTEAN, TO
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BCANNHHA ONPCRSJAATENIR NIPH STOM He HIMCHHTCH. Hanpnaep.

kb b o e b o
ay-f-kby by oq|==las by &l
aahby by c g by o

Hanvrefimne ceolicTEa onpereauTenell CBASANM C NOMNTHEM &areGpan-
¥ecKOT0 NOOJMHeHHS ¥ MUHOpA, MEHOPOM HEKOTODOTO SIeMEHTa HA3MBACTCH
OnpeAe/UTeNb, ROAYYEMbIi #3 HAHHOTC MYTeM BHYSPKHBATNY CTDOKH M
cTondia, Ha NepeceyeHHH KOTOPHX PACHOMOWER STOT SEEMEHT.

AnreSpanueckoe MOTOJHEHHE AlOBOrO SJAEMEHTA ORPEJENHTONR PaBHil-
eTcd MHHOPY STOTO SAeMEHTa, BIATOMY CO CBONM 3HAKOM, €CHH CyMMa MO-
MepoB CTPOKH A CTOAGRA, HA TIEPeCeyeHHH KOTOPHIX PACHOOMEH SNeMEHT,
€CTE YHCJO WeTHOe, B C OUPATHHM SHAKOM, CIH 5TO WHCIAO HeleThoe,

AnreSpanuecxoe RONOJHHEE SAeMEHTa ME Oyrem oSosHasaTe Goaniwod
Oyxpoft Toro e HaAMEHOBAEHA B TeM Xe HOMepOM, uTo # GyKBa, KOTOpO#H
ofoysaued CaM SJAEMEHT.

Crolictro 9. Onpegennrens

e W oo
ar by ©
ay by o3
paBen cyMMe TIPOHYBSREHHH SJAEMERTOBR KAKOTo-AHG0 cronbiua (uan CrpoKu)

BB HX anrefSpaHuecKHe AOTOMHERHS.
Hinave ropops, HMEOT MecTG CAeRYIOUINE DABEHCTBA:

e
AmoCit ey tooCar AmagAyt-byBotc,Cor

B sapauax 1217—1222 Ttpebyercs, He packpmisas onpe-
aenvtenef], AOKa3aTh CRPABEIJIMBOCTD DABEHCTB.

A

1217. 3 21 3 2 7
—2 8 2j=|—2 8 —2|.
4 5 3 4 5 1
¥ xasanne, Bocnonssorathea cpolicTson 8.
1218, 1 -2 3 1 0 0
—2 1] —5j==}—2 =3 AR
3 2 7 3 8 -2
Y Easanue, Bocnonszosarsca csoficraom 8,
1219, & bi €1
Gy by [+ == (.
art-oa; bytaby ctoag

¥ K a3aune Bocnoassosatbes caolficteamu 7, 3, G,

1220. [Bbityer 55 o
ABht¥ea Ba
Bogtves bs

=£,
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Y rasatne, Bocnoansosarsca caoficeamu 7 a 6,
1221, |sin®e cos?a cos2a
sin®*f cvos3f cos2f
sinfy costy cosly

=0,

1222, |0 —a —b
a 0 - =0v
& ¢ o

B sagavax 1223—1227 tpebyercsi BHIYHCAHTL ONpeAeNH-
TeNd, NOAb3YACh OAHEM cBoficTBoM 9. _

1223, ] &t 1 1 1224, 1 17 -7
l _l l - _l 13 l »
-1 1 1 1 7 1
1225, |2 0 5 1226, 1 2 4
1 3 18], -2 1 -3},
0 -1 10 3 —4 2
1227, ]t 1 1
x ¥ 21,
B o

1228, Onpefenurean, Aanusle B 3aAavax 1223—1227, noap-
ayach cBoficrBoM 8, npeofpazosartb Tak, 9T00H B KaroM-au6o
croafue (Aam cTpoke} onpele/ T NBA SAEMEHTA CTANAH Pas-
HEIME HYJIO, a 3aTeM BBIYMCIHTD KA HS HHX, BOCHOAL30-
BaBIZHCH CBOficTBOM 9,

B sapauax 1220—1232 tpebyerca BHMACHAHTL ONPEASIH-
TeJH.

1229, |0 a & 1230, | 0 sine ciga
a 0 al, sihe O sinal,
b a 0 ctgee sina 0
1231, |x ¥ zl 1232, ja b ¢
x2 A 2R e a b,
N b ¢ a

1233, HdokasaTth cipaBeifiHBOCTL PABEHCTB!
1) | sing sin*o
1 sinf sin*p
i sty sinty|

= (sina—sinf) (sinf—siny) (siny—sina);
L 3 LR

1
tga tgB tgy
tg*a tg*B tgty

==

. sin(e— B) sin (B —+) sin (p—o)
cos®ct cos® fj cos¥yp .
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1234, Pempth ypaBHeEHA:

nir 3 = 2| 3 x —4
4 5 —1]=0; 2 =1 3l—0,
2 —1 5 10 11

1235, PemnTth HepameHcTRa:

] 3 —2 1 22 x+2 -l
-1 2 -1 . 6 —3 x

§ 5. Pewenne u KecJefioBaHMe CHCTEMB! TPEX ypapHeHHH
nepeoli CTENEHH ¢ TpeMA HEH3BECTHHIMH

PaccMoTprM CECTeMy ypaBtenwmil

artbgboz=hy, Gyrtbytogmhy, Gytbytor=hy (1)

€ HEHSBECTHHIMH X, ¥, 2 (RospdwiltHeHTH 4y, bf, ..., Cp H CBOCOAHEE HAEHH
hy, hy, Ra NPeATIONOAHUM NaHHEMH). Boejem ofoasaverna

o bt o Bt & o a g o
A=ﬂ,b, Cg1s Ax=hibe Cafs Ay-aﬂkic!r
ag by o hy by o ag hy ¢y

ap b M

Aywmlay by hale

as by kg

OnpepengTens A, cocrapacHnbll ns KoshPHUREHTOR NPH PEHSBOCTHRX
cucTeMy (1), HasHIBaeTCst OOpelENHTENM ASHHON CHOTEMEH.

Tlonesno samerath, 9T0o ompegesureas A, A, A, noaywaores us
onpegeinTend A DPH NOMOMIA 3aMEHH COOTBETCTESHHO €r'0 NEePROTO, BIOPO-
TO W, HAKOHER, TpeThero CcTONGma croaluaM cBOCGONHMX WIEHOB Aankofl
cuctembt. Ecnu As50, 10 chetema (1) WMeeT @EHHCTBEHHO® pelIeHHE; ORO
ofipefeaseres GopMyAams

Ax dy Ay
sty S Ay S ey W

TIpepnono®RuM TeHeps, 970 CHPeAeAHTENb CHCTEME gam BY/TIO
A=0, Ecan » craygae A=0 xoTa 61 OIHH HS onpefenntencl A, Ay, A;
OTAHYEH OT HYJAA, TO cHereMa (1) coBcem He umeerT pemenuil,

B cayuae, xoraa A==0 u ogroBpementg A,=0, A ==0, A,—0, cicrema
(1) TaKXe MOKET COBCEM He HMETh Pellierkil; HO ecaH cHeTema (1) mpm otrx
YCROBMAX HMeeT XoTe OM OJHO pelichHe, TO OHA HMeeT JecKOHEWHO MHOTO
PASAHUHKX peliteHnfl. ORHOPOOHOA CHCTeMON Tpex ypaEmenufi nepsofi cre-
NeHH C TpeMA HEeHIBeCTHHIMH HAaSHBaeTeqd CHCTEMA BHJA

ayxtbytoz=0, apt-bytep=0, awi-beytece=0, @

T. €, CHCTeMa ypaPHeHHR, cBOGOIHbLIE QACHH KOTOPHIX gasnu Hyawo, Oue.
BHARO, YTO TaKan CHCTEMa BCETAa MMeer pememne x=0, y=0, z=0; oo
nasupaercs HyJnesuM, Ecay As20, 1o 9510 pemenne ABASSICH eAHHCTBEH.
vuM, Ecaun me A=(Q, 10 ozaHopoaHaa cucTeMa {2} umeer GecKOHEYEO MREOTO
HERYAEBHX pelmesnnit,
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B sagauax [236-—1243 TtpeGyercAa YCTaHOBHTH, UTO
CHCTeMBl YpaBHEHURA HMEIOT eAHHCTBEHHOS pelueHHe, H HafTH
ero.

1238, x-|-y-—2z =36, 1237, x4-2y+ z=4,;

x+z—y=13, , 3x—by43z=1,
ytz—x= 1. 2x+Ty— 2=38.
1238. 2x—4y+92=28, 1239, 2x+ y= B,
Tx+3y—62=—I, x4 32=18,
T+ 9y—92="5. 5y— z=1{0.
1240, x3-y+ 2z =36, 1241, Tx+ 2y+43z=15,
232 =—17, Bx— 3y422=15,
6x—bz=T. 10x—11y 4 52=236.
1242, x+y+2=a, 1243, x—y+z2=q,
x—y-+2z=5, x4y—z=0,
Xf-g—z=0C. y+z—x=0c
1244, Hairn Bee pellieHMSl CHCTEMH
x4 2y—42=1,

2x+ y—bz=-1,
X— y— Z2=—2,

1245, Haifru Bce pemICHHAl CHCTEMBl

22— y+ z=-2,
£+ 2y+32=—1,
x—3y—2z=3.

1246. Hafity Bce pellleHNst CHCTEMEI
3x— py+22=05,
2 Yy— 2=2,
4x—2y—2z=—3.

1247, Onpepeantb, APH KAKHX SHAYCHHAX 4 B b cHcTeMa
ypabHeHHH

3x-—-2y+ z=25,
S5x—8y-1-92=323,
%4 ytar=—1

1) BMeeT eAHACTBeHHOE peleHHE;
2) He HMeeT Delienwil; ’
3) mMceT GeCKOHEUHO MHOrO petleHuiL,
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1248. Jioxkasarb, uTO ecnH cucTeMa ypaBHeHHH
ax-+byye=cy,

g% -+ bylf = G5
ayx byt =y
COBMECTHA, TO
a, b o
a b, ¢ =0,
a by o
1249, Haility Bee peleHHA CHCTeME
2+ y— 2=0,
x+2y+ 2=0,
2x— y+32=0.
1250, Hafitn Bce peiveHHS CHCTeMBE
x— y— z=0,
x+4y+22=0,
3x+4+7y+32=0.

1251, Onpegennthb, Npr KAKOM 3HAYCHHU & CHCTEMA ONHO-

POXHLIX YpaBHeHu#
3x— g4+ 2=0,

ax—14y+152=0,
x4 2y— 32=0

HMEET HYJEBOE peIneHue.

§ 6. OnpepeanTesn ueTEepTOro ROPAAKA

Bce caoficTea onpenenntenedi, nepeuHcaenyue 8 § 4, oTHOCATCA K Ofl-
peflennTetaM mobore mopanka. B RacroameM naparpage cilenyer npase-
HUTb STH CBOHCTBA AV BHUHC/ACHHA ONpeAc/iATeNell YerBepToro mopajKa.

B sapauax 12562—1260 tpeGyerca BHYHCAHTH OTpEAe-
JYTENH YCTBEPTOrc NOpAAKa. _

1252.|—3 ¢ 0 0 1263, |2 —1 3 4
22 00 0 —1 5 —3
13 —1 o} 0 o6 —3|
—1 5 36 0 00 2
1264, )2 —1 1 0 1255. 12 3 —-3 4
0 1 2 —i 2 1 —t 2
3 —1 2 3 62 1 of
8 186 1 23 0 —5|.




1256, 8.7 2 0 1257, |0 & o d
-8 2 7 10 b 0 4 ¢
4 4 4 5| g d 0 8
0 4 —3 2 d e b O
1258. |a b ¢ d 1269, |¢ b ¢ 4
b adrc d abdb ¢
¢ d a b e d a bl
d e b a b o0 doa
1260, |0 —a —& —d
a 0 —¢ —e
& ¢ 0 ol
d e 6 o
1261. Joxasateh, YTO €C/M CHCTEMa ypaBHEHRM
Ax+B,y+Ci2+D,=0,

Asx+Bey+C§z+Ds=0'
Agx 4By 4 Coz4-Dy==0,
Ax+By+4Ciz+4 D=0
coBMECTHA, TO
Ay By €1 Dy
Ay By €4 Dyf o
Ay By Gy Dy '
Ay By G D,



OTBETHI H YKA3AHHA K 3AJIAYAM

YACTH NMEPBAS

L Cwm. puc. 54. 2, Yxagaune. YpapHeHHe |x|=2 sKeusalleHTHO
ABYM YPaBHEHHAM: ¥==—2 H X¥=2; COOTBCICTBEHHO HMeeM (B€ TOYKH:
A; (—2) u Ag(2) (puc. 55). YpasheHne | x—1|}=3 sKBMBaZeHTHO JBYM
ypapHeHHAM: x—1=-—3 @ x—1=3, oTkylla HaxonuM ¥=—2 H x=4
U COOTBETCTBYIOUIHE M TOUKH By H By (puc, 55). B ocrareHux caywasx

7
i__¢crg n r A 2
2 1. 3
Ki '7'
:.
’>
Paec. 54

pelleEHA amanoruyHu. 3. Toukw pacnosowens: 1) cnpasa or TOuKH
My (2); 2) cneBa ot ToukH My (3), BKaiouan Touky M,; 3) copaea or
ToukH Mj(12); 4) caesa or TOMKH '_LI

M, (3/2), exaonan Touky M,; B) enpa-

Ba oT TourH My (5/3); 6) BuyTPH OTpeS- A & % vl

Ka, OrpamdyenHOTe TouKaMu M, (1) &

M M;(3); 7) muyTpu orpesxa, or- Pac. 55

paHRqeHHOr0 TOuRam# My {(—2) u

M, (3), sEmonan TouRM My; B M,; 8) PHYTpH OTpeSKa, OIPAHHYEHHOIO
Toukamu A (1) # B (2); 9) e orpesa, OrpaEHYEHBOro Tougaum P (—1) u
@ (2); 10) pue orpesxa, orpamuuennore Touygamu A (1) u B(2); 11) muyrpu
OTpesKa, orpsuyuyensore Toukamu P (—I1) u Q (2); 12) pHYTpE OTpesKa,
orpaudvengore Toukamn M (3) # N (8), sgmouza Touxe M @ N; 13) see
oTpeska, orpanuvenuoro Touxamn M (3) u N (5); 14) shHe oTpezka, orpa-
HAweHRoro Toukama Py (—4) a Q, (3); 15) BEYTPH OTPE3RE, CrpAHEYER~
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Horo TouxaME Py (—4) ¥ Q; (3), Brmounas roukn Py n (4. 4. 1) ABm8,
| AB|=8; 2) AB=-3, |AB|=3; 3) AB=4, |AB|=4; 4) AB=2,
{AB|=2; 6) AB=—2, |AB|=2; 6) AB=2, |AB|=2. & 1) —2;
D6 H1:4)—8,6)—282;6—~1ub 7 —6uds 8 —Tr -3
6. 1) Buyrpu oTpeska, orpaHnvenroro Toukamu 4 (—1) ® B(1); 2) ane
OTpesKa, OrpaHHueHHOro ToukamH A (—2)} » B (2); 3) enyTps orpesxa,
Orpannyensoro Toukamu A (—2) a B (2), sxmouan Toure A H B; 4) BHe
OTpesKa, OTpaHHYeHHOro ToYKaMH A (—d) B B (3), nEmouaa Touke A
H B; b5} BHyTpH oOTpeska, orpanuueHHoro Touxamu A(—I1) u B(5);

E

Iy
)
&y

Puc. 56 Pue. 57

6) sHYTpR OTpesKa, OrpaHEuenHoro Toukamu A {(4) H B(6), sxmouan
T0uku ‘A n B; 7) pHe orpeska, orpanuvenuoro Toukamu A (—1} a B(3),
sKmouaR Touks A H B; 8) BHe oTpeska, orpsmueeHnoro Toukamh A (2)
# B(4), skniovas Toukn A H B; 9) BHYTPH OTpe3sKa, OrpaHHUEHHOLO
ToukaME A{(—4) B B(2); 10) BEe OTpe3Ka, OTPAHAYCHHOIO TOURAMH
A(—3) u B(—1); II} puyTpr oTpesxa, orpanzuensoro touxami A{(—6}
B B{—4), skmovas Toukn A n B; 12) eHe oTpesxa, OrpaHuTIEeHHOTO
toukamn A (—3) # B (1), exmouag Touxn Au B. 7. 1} 1; 2) —5/3; 8) 2;
4) 1/2;5) —10/3. 8. Ap=AB[BC=3; hy=CB/BA==1/3; hg=AC/CB=—4;
he=BC/CA=—1/4; M=BA}AC= —3/4; heu=CA/AB=—4{3. 8. b=
=:$ — x=—-—T"‘l"_'!_’“’. 11, x=—_—‘1';‘x’. 2. D 4; 22 8 —2
H—2; 5 =12, 18. 1173 2)—134; H 1B HT; 53 60
4, 1) M(—11); 2) N(13), 16. (B) m (12). 16, A(7) u B(—41). 17. Cn.
puc. 56, 18, A, (2; 0); B, (3; 0), Cy(—5; 0), Dy (—3; 0), E;(—5; 0).
19, Ay (0; 2]! Bg (0; l)’ cy (0; _2)s Dy (0; l}s Ey' (0* _2)' 20. l) (2; _3);
D3 -2; 3 () 1y (35 5 (——6); 6 (s —b)
2 ) (12 2 (=3 ~1); 3)(@2;—2; 4 @5 53 —by
6) (—a: d). 22, (=3 3 (%4 B2 1) 953y
5) (5; 4); 6} (—a; —5).28.1) (3; 2);2) (—2;5); 3) (4; —3)-24. 1) (5
—3); 2} (—3; 4); 3} (2; —T). 25. 1} B nepoolt u Tpernefi; 2) no ETOPoOR
a uerpeproii; 3} B mepeo#i u Tperwelt; 4) Bo BTOpOH B verseproli; By B nep-
rofi, rTOpolt B uerseproil; 6) B0 BTOpOR, Tperhbed u werneproli; 7) B Nep-

180




vol, rpervefi ® werseprofi; 8) B nepsol, ETopoit m Tperneit. 26, Ca,
ﬁ:?_lc. §7. 27, (3; —=n/d), (2; 7/2), (3;0/3), (1; —2), (5; 1). 28. (1; 3m/4),
@& —n/2), (& 2n/3), (h —n/6), (3 n—2). 20. C(3; 5/ » D(5;
—Itw/4). 30, (1; —2n/3). 3L A3 —n/2), B(2 3ne), C(l;0),
D (5; sy, E(3; 2—nm), F{2; n—1). 82. My (3; 0), My (1; n/3), My(2;
—&f3), My (5; —n/12), M5 (3; ®), Mg (1; Tr/12). 38, (6; n/9). 4. d=

=V pitpi—20:p5c08 B5—8). &b d=T.  36. 9I7—4} 3).

$7. 2(134-6Y° D). 8. 8Y 3. 9. 3=_;.p,p,sm(e,-s,}. 40. 5.

41, 341 3=1). 42. My(0; 8, My(5: 0), Ma(V' T, VD, M. (5

_SV-é)a Mi ('—4; 4V-.§)' MG (SVE; ""'6)' 43. M‘ (5; “m: MS (3; u)l‘
My (2 n/6), My(2; —3n/d); Ms(Z —w/3). #4.0)3; 2) —3; 3 0;
4) 5;5) —5: 6) 2. 47, 1) Xe=m1, Y =3, 2) X=—4, Y =—2; 3) X =1,
Y=—7; 4) X=5, ¥=3. 48, (3; —1). 49, (—3; 2). 52. 1) X=—86,
Y=6)'3; 2 Xue3) 3, Y=—3; 3) X=¥V'2, Y=} 2.58. 1)
2 13; 3) 10, 54. 1) d=2, O=n/3; 2) d=b, OG==—n/d; 3) d=4,

8=5n/6.55, 1) d= T, 0=—3/4; 2) d=5, ezarctg-%—-a:; 3) de=13,

s=u-—arctg153; § d=V T, 8=—arctg5. 56, 1) 3 2 —3.

S7. 1) (=% 3); 2) (—9; —7). 58, 1) (—15; —12); 2) (1; —12). 0. —2.
eo.y:g-:i.sx. 4 62, 1) —5;2) 5,63, 1)5; 2 10; 3) 5, 4) ¥V 5;

5) 2V 2 6) 13, 64, 137. 65, 34. 86, 8Y 3. 67, 13 & 16. 8. 150,

69. 4) 2. 78. £ MyMgM, Tynokt, 75. £ BAC=45°, [/ ABC=45,
Z ACB=90°, 76, 60°, Y kasanwue Buuamrs AAHHL CTOPOR Tpe-
YIOMbHHKA, 4 SaTeM MIPHMENHTb TeopeMy Rocuuycom, 77, My (6; 0) u
Mg (—2; 0). 78, My(0; 28) B My(0; —~2). 79, Pi(l; O u Py (6; 0).
80. C5(2; 2), Rym2; Cp{10; 10), Rym=10. 8L, Cy(—3; —B), Cs(5; —5).
82, My(3; 0). 8% B(0; 4 n D{—1; —3}). 84, Ycnoeuwo 3anaud yac-
BASTROPRIOT J82 KBAXpaTa, CHMMETPHYHO PaCHONOMEHHEIX OTHOCHTENLHO
cropoan AB. Bepumun onpore Keagpara—tougd Cy (—5; 0), Dy (~—2;
—4), sepumMuEN Apyroro—voukH Cy(3; 6), D3 (6; 2). 85. C(3; —2),
R=10. 86. {i; —2), 87, Q{1; 6). B8, Cepemnun cropon AB, BC, AC
cooTReICTBENNO CyTh (2; ~4), (—1; 1), (—2; 2). 89, 1) M({; 3);
2) N{4; —=3). 90, (1; =3), (3; 1) r {(~-5; 7). 8L, D(—3; 1). 92, (5; —3),
(t; <5). 93, Di(2; 1), Dy(—2; 9), Dy(6; —3). YRasanze Yersep-
Tafl BEPINHHA NAPAANLAOTPAMMA MOXKeT OhTh DPOTHRODOACHKHON moGofl
#3 gapAbX. TakAM o0pasoM, yCHOBIO Safjaud YAOCBACTBOPRIOT TPH Oa-
pannenorpamma. 94, 13, 95, (2; ~1) B (3; 1). 96, (5/2; —2). 97, 14} 33,
98, {~—11; —3). 69, 4. 100, A = AB/BC=2; hy=AC|{CBm=—3; Xg=

181



=BAJAC=—2/3, 101. A(3; —1) u B(0; 8). 102, (3; —1). 103. (4; —5).
104. (-—9; 0). 106. (0; —3}. 108. 1:3, cukrag or Touxn B. 107. (9/2; 1).

108, xSt y=ttBtb 00 M(—1;0), CO; 2.

1L (5; 5). 112, (5a/12; 56/12). 118, (192/21; 194/21). 1M, x=
= mx;l—i:::t:-ppxs . ¥ my;};:g:_—l;pys . 1158, 4; 2. YrKasanwue.
Macca oauopoaHofl NPoBROACKH TpONOpHKOHaAbHA ee JumEHe, 116. 1) 14;
2) 12; 3) 25, 117. 6. 118, 20. 119. 7.4. 120, x=—6/11, y=45/11,
121, x=7/17, y=10/3. 122, (0; —8) muw (0; —2). 128, (5 O) wam
(—1/3; 0). 124. (6; 2) unyu (2; 2). 126. C; (—7; —3), D (—6; —4) nan
Ca(17; —3), Dy (18; —4). 126, Cy(—2; 12), D, (—5; 16) mam Cy(—2;
2/8), Da(—b5; 14/3). . 127, ) x=x"+43, y=y+44; 2 z=x-2,
=y 1; Y x=x—3, y=y'-+5. 128. A{4; —1), B ©; —4), C(2; 0).
129, 1) A(0; 0), B(—3;2), C(—44) 2) A(3; ~2), B(0; 0), C(—1; 2);
3 A —4), B(l; —2), C(0; 0). 180. 1) (3; 8); 2) (—2; 1); 3) (0; —1);
. X—yV3 XV Iy ., E+y
4) (=5;0). 181. 1) % P s ¥ > P Dy V3

P 8) x=—y, g=2"; 9 x=y, y=—2z'; § x=—2x,

g2 tY
Y32
g=—y. 132, AQBYV 3 1), B{Y'32 82, C3 —VI).
133. ) MYV 22V 2 N—3V 52V D), P(—V2 —2V2);
29 M(l; —3), N(5; 1), P(—1; 8 3) M(—L 3), N{—5 —)),
P(l; —3); 4 M(=3; —1), N(1; —5), P (3; 1). 134, 1) 60° 2) —30°

185. O’ (2, —4). 138, x=x"Ff, y=p'—3. 13T. xm%x'-f-—;-y'.
y=~-