





. B. KJIETEHHK

CbOPHHMK 3AJAYH
[10 AHAJIMTUYECKOV
TEOMETPHHA

Ton penakuuest npod. H. B, EOMIMOBA

WU3JAHUE TPI/IHA,H,LIAT@E. CTEPEOTHUITHOE

-

Honyuieno
Murnucrepcreom suicuteco U cpeduezo
cneyuarbrozo obpasosanua CCCP
8 Kazecree yuebHo2o nocobus
Oa cTYyOenTos 8bicuuy yuebrolx 308ederHllt

MOCKBA «HAYKA»
IJIABHAS1 PEJAKIIHNS]
®H3HKO-MATEMATUYECKOWM JIMTEPATYPHI

MOCKBA 1980



22.151.5
K 48
YIK 516

Ot usdaresrvcrsa

Hacrosinee (TpHHAALAaTOE) H3ZaHHE KHHTH HEe OTJIAYaeTCA
oT npeamayuero (1975 r.)

L}

Aasud Buxroposuy KreTewux

COOpHHK 32427 MO aHAJIHTHUECKOMN reoMeTpHH

M., 1980 r., 240 cTp. ¢ HaAM.

Penakropnl ®. H. Kusnep, B. B. Honuenxo
TexH. pepakrop B. H, Kondakosa
Koppekropnt T. C. llaernesa, H. . Aopoxosa

HBE Ne 11596

ITeyath ¢ maTtpuu. Iloamucano k nedaru 06.03.80, Bymara 84X 108!/:, Tum, Ne 3.
JiurTepaTypHas rapHuTypa, BhicOKas mewaTh, YCJOBH, med.a. 12,6, Yu.-usm, a. 14,73,
Trpax 200000 sxs. (1-ti saaBox 1—100 000 sk3.), 3akaz Ne 2899,

Ilena xuurn 55 Korm.

HNanatenbcrso «Haykas
naBras peJakUHA DHIHKO-MaTeMaTHYECKON JIHTepaTyDhl
117071, MockBa, B-71, Jleunuckuit mpocnexT, 15

OrnevataHo ¢ matpull Opxena Tpyaposoro KpacHoro 3HaMenud JleHHArpagckofl

Tanorpadua Ne 2 uvenn Esrenuun Coxodnosoit «CowznoaurpacdnpoMmar» npe Iocy-

napcrBeHHoM kKomutrere CCCP no jenaM H3AATENAbCTB, NOJUrpaduH M KHHKHOI

roproBad. HaMmafisosckufi npocmekt, 29 B Tumorpadux Ne 2 usg-sa «Hayka»,
Mockba, I-99, Illly6unckuil nep., 10

20203--030
K mi 1-80. 1702040000



OrNABJIEHHE

YACTb [EPBASI
AHAJIHTHYECKASI TEOMETPHA HA NJIOCKOCTH

Fnasa 1. Mpocreiiie 3azayd aHaJUTHYECKOH reoMeTPUH HA
NMAOCKOCTH « . . . .

. . » . L] » » . . » .

§ 1. Ocb u orpeskn ocu., Koopaunatel Ha npsmofi (5). § 2. JexaproBul
NpAMOYroJibHbie KOOPARHATH Ha MJjockocTdH (7). § 3. IlonspHhle KOOPAHHATH
9). § 4. HanpasaeHnusl#l oTpe3ok. [Ipoexnua oTpe3ka Ha IPOH3BOJBHYIO OCh.
TipoexknHa oTpeska Ha ocH KoopAuHaT. JJIHHA H MONApPHBLIN yroa oTpesKa.
Paccrosnde Mexay asyMs Toukamm (12). § 5. JleseHue oTpe3ka B AAHHOM

otHowenun (16), § 6. [lnomank TpeyroapbHuka (20). §7. ITpeo6ipa3osanue
KoopaHHat (21).

IF'naBa 2. YpaBHeHMe JHUHHM , .+ .« . . . x s » ¢ « & s
§ 8. Odynknua AByX nepeMeHHblx (23). § 9. IlouATHe ypaBHeHUS JHHHH.

3azaHHe JUMUHM IPH NOMOWH ypaBHenua (27). § 10. Bripoa ypasHeHH# 3apa-

tiee nannmix Juaui (29). § 11. [MapaMeTpHueckue ypaBuenus JauHuH (33).

IF'napa 3. JIuHuM MepBOro MOPAAKA . . . + « 5 « » = s

§ 12, O6uiee ypapuHenHe OpAMON., YpaBHeHue npsAMoft ¢ yrjaosbiM Ko3(d-
duuHeHTOM. YToo MeXAy ABYMS NPAMBIMH. YCJIOBHe NapajiielbHOCTH H Tep-
TMeHIMKYAAPHOCTH ABYX npsmbix (35). § 13. Hemoannle ypaBHeHus IpaMoii.
CoBMecTHOe uCCaeJOBaHHE VYpaBHEeHHH JABYX H Tpex NpAMBIX, YpaBHeHue
npaMoft «B oTpeskax» (43). § 14. HopmaabHoe ypasHenue npsamo#t, 3anaua
onpejeneHHsT PacCTOSHHA OT Touku jmo npamoit (47), § 15. YpapHeuue nyuka
upameix (53). § 16, ITonsipHoe ypaBHenne npsamMoll (56).

I'mapa 4. Teomerpuueckue CcBOWCTBA JHHUH BTOPOro MopsaKa

§ 17. Oxpyxnocts (58). § 18, Daaunc (64). § 19. Tunepbomna (75).
§ 20. [Mapadona (86). § 21. IMonspHoe ypaBHemue saJHNCa, THOEPGONH H Ta-
paGonn (90). § 22, IuaMeTpnl JHHMUI BTOpPOro nopsioka (92).

IF'masa 5 ¥npowenue o6mero ypaBHeHHS JUHHM BTOPOrO mMo-
psajiKa. YDaBHEHMS HeKOTOPBIX KPHMBBIX, BCTpeuar-

LIUXCe B MaTeMaTHKe H €€ MNpHJOXeHugx ., . , .

§ 23. UeHTp JuwHu BTOporo nopagka (96). § 24. [IpuBenenue K mpo-
creiillleMy BHAY YpPaBHEHHS ©LEHTpanabHOff JIMHHH BToporo nopsioka (98).
§ 25, IIpuBeneHue K npocTeiflieMy BuAy napaboauveckoro ypasuenus (103).

§ 26, YpaBHeHHS HEKOTOPBIX KPH3bIX, BCTPEY2KOWMXCA B MaTeMartHKe H e¢
npuaoxkenuax (105).

l*

25

88

96



YACTb BTOPAMA
AHAJIUTUYECKAS1 TEOMETPUA B TNMPOCTPAHCTBE

FnaBa 6. Hekotopble mnpocreiliume 3aja4uMm aHaJAMTHYECKOH reo=
MeTPHH B TPOCTPAHCTBE . o ., . . .« . o o . , 112

§ 27. JlekapToBbl MNPAMOYrOMbHbIe KOOPAHHATB B mpocrpanctse (112),
§ 28. Paccrosnne Memxay AByMs ToukaMu. [leieHHe OTpe3ka B AAHHOM OT-
powenuu (113).

Tnasa 7. Bexropwas aare6pa . . . . . . . . . . . . 116

§ 29. [TonsaTue BekTOpa. IlpoexunHu BexTtopa (116), § 30. Jlunefinnie onepa-
nus Hap sekropamu (118). § 31. Ckaasproe npoH3BeleHHe BekTopoB (124).
§ 32. BekTopHOoe MpoOH3BeIcHHe BekTopos (128). § 33. CMelIanHoe NpOH3BCAER-
HHe Tpex BexkTOpos (131). § 34, Isofiroe sexTopHoe nmpoussegenne (133.)

Fnasa 8 VYpapHeHHe NOBEDXHOCTH M ypaBHeHus Jauuuu . . . 135

§ 35. ¥YpasHenrue mnosepxHoctH (133). § 36. VYpasueHHs SHHHH. 3azaua
g nmepecedyeHHH Tpex nosepxrocteft (138). § 37. YpaBHenHe UHJHHIpPHUYeCKoH
os;p:(cil\?gc)m ¢ o0pa3yloulMH, napanienbHbIMH OJHOA H3 KOOPJHHATHBIX
oce 39).

IFnasa 9. ¥YpaBHeHHe NAOCKOCTH. ¥YpaBHeHus npamoi. YpabHe-
HHA [MOBEPXHOCTeil BTOpPOrOo mnopanaxa . . . . . . 141

§ 38. Ofutee ypaBUeBHE TIOCKOCTH, YpaBHeHHE TIJOCKOCTH, MpoXoAfllel
gepe3 [JaRHYIO TOYKY W HMelolle naHHbf HOpMaJabHBE BekTop (141).
§ 39, Henmonuble ypasilenus MuockocTedf, Ypasuenue NJOCKOCTH «B OTpe3Kax»
(145). § 40. HopmasbHoe ypasHeHHE MJOCKOCTH., PaccTosume oT TOYKH A0 TJA0-
CKOCTH (147). § 41. Ypasrenus npamoli (151), § 42. HanpaBafiow i BeKTOp
npaMoti, KaHOruueckHe ypaBHeHHs TnpaMmoR. IlapaMeTpHueCKHe YDaBHEHHSA
npamolt (154). § 43. CwmelraHnbie 3a7auH, OTHoCAWMEcH K ypaBHeHHIO INo-
CKOCTH H ypaBHenusM npsmofi (159). § 44. Cdepa (165). § 45. YpaBHenunsa Iio-
CKOCTH, NRAMQH H ¢depbl B BeKTOpHOH cHMBosrHKe (170), § 46. ITosepxHOCTH
Broporo mopsaaxka (174).

Mpruanoxenne reMeHTH Teopun onpeneaurtesed . . . . . 185

§ 1. Onpemenureny BTOPOFO NODSAKA H CHCTEMa ABYX YpaRHeHH#t meprolt
CTENeHH ¢ AByMS HeH3BecTHbIMH (185). § 2. OpnHOpOoJHas cHCTeMa IBYX ypaB-
HeHuH TepeBofl cTegeHH ¢ TpeMs HeH3BecTHbIMH (187). § 3, Onpeneaurteltn
TpeThbero mopfAika (188). § 4. Ceofictea omnpeneantesest (190). § 5. Peutenue
M HCCIeAOBaHHE CHCTEMbl TpeX ypaBHeHHH IepBoit CTenmeHH ¢ TpeMs HEH3BecT-
HaiMy (194). § 6. Onpenenurend ueTBepToro Mopaaxa (196).

OTBeTnl M yKa3aHMd K 3aja¥aM ., . . . . . . . . . . . . 198



YACTDH MEPBASA
AHAJMTHYECKASI TEOMETPUSI HA HJOCKOCTH

Fr1ABA 1

ANPOCTEMWIUE 3AJAYU AHAJHUTHYECKOW
FEOMETPHUU HA TIJAOCKOCTH

§ 1. Ocb n orpesok ocu. KoopauHaro Ha npsMoi

[Ipsamag, Ha KoTOopo#l BbLIOpAaHO MOJOKHTETbHOE HAMpaBIeHHe, na-
3biBaeTCsl 0cbio. OTPE30K OCH, OrpaHHYEHHDLI KAKUMH-HUOYIb TOuKamu A
# B, uasplBaeTcs HallpaBJeHHbIM, ecjl CKa3aHo, Kakas H3 3THX TOueK
CYHTAETCHl HauyaloM OTPe3Ka, Kakasf — KOHitoM. HampaBjeHHb# OTpe3oK

¢ HayaaoM A u xouuoM B ob6o3savaercs cuMmBosoM AB. BennuuHoit
HanpasJ/IeHHOr0 OTPe3Ka OCH Ha3blBAeTCA ero JJMHa, B31Tas CO 3HAKOM
II0¢, ec1M HAMpaBAeHHe oTpeska (T. €. HampaB/JeHHe OT Haya/Ja K KOH-
uy) COBMajaer C MNONOXKHTEABHLIM I[lAanpap/JeHHeM OCH, H CO 3HAKOM
MHHYC, €CJH 3TO Halpas/jeHHe MPOTHBONO/JIONKHO MOJA0KHTENbHOMY Ha-

npaBaeduio ocH. Bennuuna orpeska AB o0Go3Hauaercs cumsosom AB,
ero anuHa -— cumsonom |AB|. Ecan tToukw A u B cosnajaior, TO, Ompe-
nensemsit HMH OTPE30K HA3bIBAeTCs HY./EBhIM;, OYeBHIHO, B 3TOM CIy-
yae AB = BA = 0 (uanpapneude 1y/JeBOrO OTPC3Ka CAelyeT CUHTAThb
HeompeAe eHHLIM).

ITyete nana npousBoabHas npamas .a. BoibcpeMm HexkOTopbift oTpe-
30K B KAuCCTBe EJUHUIIBI H3MEpPeHHs NJMH, HasHAyHM Ha NpAMOH a4
MOJOXKHTENbHOE HanpaBneHHe (Mocae uyero OHa CTAHOBUTCA OCHIO) *)
n OTMETHM Ha 3ToH npamof Gykso#l O Kakyw-HWOyAb Touky. Tem ca-
MbIM Ha TIPAMOA a OY/eT BBeleHZ CHCTEMa KOOPJAHHAT.

Koopaunaroit nictoft Toukn M npamolt ¢ (5 yCTAHOBJEHHOA CUCTC-
Me KOOPAHHAT) HasplBaeTcs 4YHCIO X, paBHOe Beduudue orpedka OM:

x = 0OM.

Touxa O Ha3zbiBaeTcs 11a4aqoM KOOPAMHAT; ee COOCTBEHHAS KOOpAHHATA

pasHa 1yawo. B paabnedweM cumsoa M(x) osHauwaer, 4to Touka M
FMeeT KOOpIHHATY X.

Ecau M, (x) u My(x2) — nBe UpPOH3BOJbHbIE TOYKH TpAMOii 4, 10
topmy.ia
MMy = x5 — x,

Boipa)aeT BeauuuHy orpeska MM, dbopmynaa

|M1Mz| == |x2——x1|
DBIPAXKALT €ro HLJIHHY.

*) OOblMHO HA uepTexax Yy TOPH3OHTAJBHBIX OCCH MOJOMKHTEIhHBLIM
Ha3HayaeTcs HampaB/feHHEe C¢JIeBa Hamnpaso.
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L. Tocrpouts Touku A(3), B(5), C(—1), D (%) , E(-——E:,’-),
F(V2), H(=V5)

2. TlocTpoUTb TOUKH, KOOPAMHATEL KOTODEIX YIOBJETBO-
paroTypaBHenusam: 1) |¥| = 2; 2) |x—11=3;3) [l —x|=
=9:4) |24+x| = 2.

3. OxapakTepH30BaTh reOMeTPUUYECKH PACTONOKEHHE TO-
yeK, KOODJIHHATHL KOTOPBIX YIOBJETBOPAIOT HEPABEHCTBAM!
) >92, 9) x—3<0; 3) 12—x<<0: 4) 2% — 3<O0;

5) 3r—5>0;6) 1 <x<37) —2<%<3;8) ~F >
>0,9 Z=2>1; 100 2zico 1) Zoi <
12) x2—8¢Y[65<C0; 13) -x2 — 8¢~ 15> 0; 14) x24-
+x—12>0; 15) 22 x—12<0.

4. Onupenenuth Beauuuny AB u amuny |AB| orpeska,
3amannoro toukamu: 1) A(3) u B(11); 2) A(5) u B(2);
3) A(—1) u B(3)y 4) A(—5) n B(-=3); 5) A(—1) u
B(—=3); 6) A(—7) u B(—5).

- 5. BeIYHCAUTD KOODAMHATY TOYKM A, ecan H3BeCTHbI:
1) B(3) u AB=25; 2) B(2) u AB = —3; 3) B(—1) #n
BA =2; 4) B(—5) n BA=-3; 5) B(0) u |AB| =2;
6) B(2) u |AB}'=3; 7) B(—1) u |AB| =5; 8) B(—5)
H IABI = 2,

6. OxapakTepH3oBaTh reOMeTpPUUECKH DACNOJ0KEHHE TO-
ueK, KOOPAHHATHl KOTOPBIX YAOBJETBOPAIOT CACAYIOLUIHM He-
pPaBeHCTBAM:

Dix|<L 2) [x]>2; 3) | x1<2; 4) |x12=3; B) |x—21<3;
6)|x—5I<SL;7)|x—1|=2; 8)|x—=3|=1 9 [x+1|<3;
10) jx~2[> 11D jx4-5|<1; 12) x4 1| >2.

7. OnpenesiuTh OTHOLIEHHE 7L=—é—.%,
Ka C nenut otpesok AB mpu caenyomux ganusix: 1) A(2),
B(6) u C(4); 2) A(2), B(4) n C(7); 3) A(—1), B(B) u
ggfﬂ)é 4) A(1), B(13) u C(5); 5) A(5), B(—2) u

—5).

8. Haunl tpu touku A(—7), B(—1) u C(l). Onpene-
JUTh OTHOLIEHHe A, B KOTOPOM KaKAas M3 HUX HeJUT OT-
Pe30K, OrpaHUYeHHbIl ABYMsI IPYTUMH.
MM
MM, ’

Has Touka M (x) menut otpesok M Ms, orpanuueHHH AaH-
HBIMH TOUKaMu M (%) u Ma(x2).

B KOTOpOM TO4Y-

9. Onpeaenutb OTHOLIEHHE A= B KOTOpPOM JaH-



10. Onpenenurb KoOpAMHATY ¥ ToukKu M, nensiefi or-
pezok MM, orpanuyenublfi mauubiMH TouKamu Mi(xy) u

MM
Mz (x2) B 1aHHOM OTHOIUEHHH ?u(k =m)

11. OnpenenuTb KOOPAMHATY X CepelMHBI OTpe3Ka, orpa-
HHYEHHOT'O ABYMS NaHHbIMH ToukaMu Mi(x1) u Ma(x2).

12. OnpenennTb KOOPAMHATY X CePEIMHbI OTpe3Ka, orpa-
HUYEHIIOTO JABYMS JaHHBIMH TOYKaMH, B KaxJIOM H3 cle-
nyowux cayuaes: 1) A(3) u B(5); 2) C(—1) u D(b);
?Q)(Mill()_]) u Ma(—3); 4) Pi(—5) u Py(l); 5) Q1(3) u

a9(—14}.

13. Onpenenutb KOOpAMHATY TOYKH M, eC/IH H3BECTHbI!

1) M, (3), Mo(7) w1 a=20M_o

MM,
2) A@Q), B(=5) n a=2L=3;
3 C(—1), D@ u a=SH_1,
4) A(=1), B@) n A=2M =2
5) A(l), B(=3) n A=-t=—3
6) A(—2), B(—1) n A=2l=——.

14. HJaun ase touku A (5) u B(—3). Onpeaenuts:

1) xooppuHaty TOuKHM M, cHMMeTpHuHON TOuke A OTHO-
CUTEJbHO TOUKH B;

2) koopamHaTty Toyku N, cuMMeTpHyHOH TOouke B OTHO-
CHTEJbHO TOUKH A.

15. OTpesok, orpanuuenublit Toukamu A(—2) u B(19),
pasjeneH Ha TpuU paBHble uacTH. Onpenesurb KOOPAHHATLI
TOYEK JECJCHH.

16. Onpenennth KOOpAMHATH KOHHOB A u B oTpeska,
Kotopbiii ToukamMu P(—25) u Q(—9) pasgenes Ha TpH
pPaBHbIE YaCTH.

§ 2. JlekapTtoBnl NPAMOYroJibHbie KOOPAHHATHI
Ha MJOCKOCTH

JexapTopa npAMOYrosbHas CHCTeMa KOOpDAHIIAT ONpeneasercs 3a-
JAAHHEM JIHHeAHOH eAMHUIL AJd H3MEpeHUs MMHH K JABYX B3auMIO
NEPOeHAUKYNAPHLIX Ocefi, 3aHYMePOBAHHbIX B KaKOM-HUOYAb mnopsjke.
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Touxa mepeceyeuns ocefl Ha3blBaeTCqd HAYAJIOM KOOpIHMHAT, a CaMu
OCH — KOOPAHHATHLIMH OCsiMH., [lepBasg u3 KOOpAHHATHHX OCeH Ha3hls
BaeTcsa OChbl0 abcuHCC, a BTOPas — OCbIO OpJHHAT.

Hauano xoopaunat o6osnauaercs Oyksod O, och abCuHCcC — CHM-
eonoM Ox, ocb opauHaTt — cumBosoM Oy.

KoopawnaraMu npousBodbHOR Toukd M B 3amanHoit CHCTeMe Ha3bl-

BAIOT YHCJIA
x=O0OM,, y=O0M,

(puc. 1), rme M, u My, cyTb mpoekunu Toukd M Ha ocy Ox u Oy, OM,
o6o3Hayaer BeJHuMHYy otpeska OM. ocum aGcumuce, OM, — BenuunHy

otpesxa OM, ocu opmuHaT. Uucio x HasmBaeTcs abeuuccol Touku M,
YHCAO Y Ha3mniBaeTcsl OpJHMHATOH 3TOH XKe
Y touki. CumBon M(x;y) o6o3Hayaer, 4TO
Touka M mumeer abcuuccofi uucio X, a op-
JAUHATOH THCJIO Y.

Ocp Oy pasgenser BCIO MJIOCKOCTh HA
JBe MOAYMJIOCKOCTH; Ta M3 HHX, KOoTOpad
pacnofo)xeda B TNOJOXKHTeJbHOM HAanpas-
JdeHun ocH Ox, HasbiBaeTcs MpaBofi, Apy-
rasg — nesoil. ToyHo Tak ke ocb Ox pas-
/] M, Z  A8IAeT INOCKOCTb Ha JBE NOJYILIOCKOCTH;

7 Ta M3 HHX, KOTOPas PAacroJjoxXeHa B 1o.o-

— KHTeNbHOM HampasdeHud ocd Oy, HasH-

Puc. 1. BaeTcA BEpXHe{l, Apyrag HHXKHeH.

‘ O6e KoopaHHATHBlE OCH BMecTe pa3-

Jeasl1I0T JIOCKOCTh HAa 4eThipe YETBEPTH,

KOTOpPbie HYMEpYIOT MO CcAeAYIouleMy MpaBuay: NepBoit KOOpAHHATHOH

YeTBEPThI0O Ha3hBAETCHA Ta, KOTOPas JEKHT OJHOBPEMEHHO B TNPABOH U B

BepXHel MOJYMMOCKOCTH, BTOPOH — siexkalllas B J1€BO# H B Bepxuefl po-

JIYMAOCKOCTH, TpeThbeH — JieXalass B JeBOH H B HUKHEH MOIYNIOCKO-
CTH, YETBEPTOH — JIeXKalllad B NMpPaBOf W B HHUNKHEH MOJYNJIOCKOCTH.

17. TToctpoutp Touku A(2; 3), B(—5; 1), C(—2; —3),
D (0; 3), E(—5; 0), F(—%;% .

18. Hajitu xoopauHaTh npoekuuil Ha ochb abcuuce TO-
vek A(2; —3), B(3; —1), C(—5; 1), D(-3; —2),
E(—5; —1).

19. Hafitu koopauHaThl MpoeKuu#d HA OCh OPAHHAT TO-
yek A(—=3; 2), B(—5; 1), C(3; —2), D(—1;1), E(—6;—2),

20. Ha#itu KoOpAMHATH TOYEK, CHMMETPHYHBIX OTHOCH-
tenbHo ocu Ox Toukam: 1) A(2; 3); 2)B(—3; 2);
3) C(—1; —1); 4) D(—3; —5); 5) E(—4; 6); 6) F(a; b),

21. Halitn xoopauHaTH TOYEK, CHMMETPUYHBIX OTHOCH-
TenbHo ocu Oy Touram: 1) A(—1; 2); 2) B(3; —1);
3) C(—2; —2); 4) D(—2; 5); 5) E(3; —5); 6) F(a; b).

22, Hajitu xoopamHaThl TOYEK, CHMMETPHUHBIX OTHO-
CHTEJBHO Hauaja xoopauHar 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). y
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23. Ha#itu xoopauHaTbl TOUEK, CHMMETPHUHBIX OTHOCH-
TeJbHO GHCCEKTPHUCH TEPBOr0 KOOPAUHATHOTO YI1a TOYKAM:
1) A(2; 3); 2) B(5; —2); 3) C(—3; 4).

24. Ha#itu xoopAuMHATHI TOYEK, CHMMETPHUYHBIX OTHOCH-
TeJbHO GHCCEKTPHUCHl BTOPOTO KOOPAHHATHOTO yIia TOYKAM:
1) A(3; 5), 2) B(—4; 3); 3) C(7;, —2).

25. Onpenenuth, B KaKHX YeTBEPTAX MOXKeT ObITH pace
nonoxeHa Touka M(x;y), ecaun: 1) xy >0, 2) xy <0
3) x—y=0;4) x+y=0,5) x+y>0,6) x+y <0
7) x—y>0;8 x—y<<O.

§ 3. MNoaspHble KOOpAHHATHI

IToasapuas cucrema KoOpAHHAT ONpejenserca 3ajaHHeM HEKOTOpOil
Touk O, Ha3biBaeMo# noaiocoM, Jayua OA, HCXOASIIErO H3 3TOH TOUKH,
Ha3blBaeMOro MoJapHOH ockio, H Macumitaba Ina u3MepeHus Aaud. Kpome
TOro, MPH 33JaHHH TIONSPHOA CUCTEMBI
LONXKHO OBITH CKa3aHO, KakHe TOBOPOTHI
BOKpYr To4kH O CUMTAIOTCS TOMOKUTENb-
HHIMH (Ha yepTeXaX OGBIYHO NOJOXKHTENb-
HRIMH CUUTAIOTESE NOBOPOTHl TPOTUB YACO-
BOH CTPeJIKH). ' .

[MonApHBEIMH  XKOOPAHHATAMH  HPOH3-
BoabHO# ToukH M (oTHOCHTenbHO 33l aH-
ROl CHCTeMhl) Ha3biBaloTcd uhcna p=O0M '

n 0=<xA0OM (puc. 2). Yron O npu Puc. 2.

3TOM chelyeT MOHHMAaThb TakK, KaK NPHHATO '

B TPHroHOMeTpHH. Uucio 0 HasbBaeTCs TepBOH KOOPAHHATOH, HIH 10-
JAAPHbLIM panMyCcoM, Yucao O — BTOPOH -KOOPAHHATOH, HUIH TO/APHBIM
yrioM Toukd M (0 HaswiBalOT TakXKe aMILIHTYAoM) *).

Cumeon M(p; 0) ofosmauaer, yto Touka M umeer mosspubie’ KOOD-
AuHATHL P H 6.

" MMoaspuuiit yron 0 uMeeT GeCKOHEYHO MHOFO BO3MOXKIILIX 3HAUYEKHI]
(oTMyalomMXCa ADYr OT APYyra Ha BeNHUWHY BuAa =2nm%, rae n.-— ue-
Jioe MOJIOMKHTENbHOE YHC0). 3HaueHHe JIOJSPHOro VrJa, yAOBJETBOPSIO-
lllee HepaBeHCTBaM —it << 0 < +m, HA3HWIBAETCA FJIABHBIM. :

B cayyasx oZHOBpeMeHHOro paCCMGTPEHHST AEKApPTOBOH H mOAsp-
HO#l cHCTeM KCOpPAMHAT YCJIOBHMCA: 1) MOAL3OBATLCS OAHHM H TeM e
MacuitaboM, 2) fpH OfpefeNeHHy TNOAPHEIX YPAOB CUMTATh MOJOXKHU-
TeAbHLIMH TOBOPOTH B TOM HaIpaBJeHHH, B KaKOM <CledyeT BPAINATDH
NOJONKHTEJAbHYIO TONyOCh aBCUHCC, uTOOhI KpaTyaluiuM INyTeM CcoBMe-
CTHTbL €e C NOJIOXKHTEIbHOH NO0AYOChI0 OpAMHAT (TakuM obpasoM, ecau
OCH AEKapTOBOH CHCTEMB HaxCHsTcs B OOBIYHOM pacloJfKeHdl, T. .
ocb Ox HampaBieHa BOp&BO, a 0ocb Oy — BBEPX, TO H OTCYET TOJSPHBIX

|

*) 3mecb OM ofo3Hauaer TJAMHY OTpe3Ka, NOHHMAaeMylo KaK B
3/1eMeHTapHOA reoMeTprH (T. e. a6ConOTHO, 6e3 yueTa 3Haka). Ymortpeb-
aath Gosee rpomo3mkufl cumon |OM| B maHHOM Ciyuyae HeT Hajl06-
HOCTH, MOCKOMYKY ToukH O m M paccmaTpuBalOTCSl Kak  NPOH3BOJBHLIC
TOUKH TIIOCKOCTH,.a He KaK TOYKH HeKOoTopQH ocH. [InmoGHoe ympoie-
HHe CHMBOJHKH B aHaJOIHYHEX C/Iyuafix 4acTo [HeaaeTcsi H Raablue:
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VIVIOB JOMKeH ObTh OORIUHBIM, T. €. MONONKHTETbHBIMH CAeIyeT CUHTAThb
T€ YrJibl, KOTOPHle OTCUMTHIBAIOTCHS MPOTHB HACOBOH CTPenKi).

[Ipn 3TOM yCJoOBHH, ecad TNOJIOC NONAPUHO# CHCTEMBI KOOPAHHAT
COBMajaeT ¢ HAauajJ oM MASKAPTOBHIX MNMPAMOYroAbHLIX KCOPAHHAT, a no-
JSpHasg OChb COBMAjaeT C IMOJOKHTENbHOH Monyochlo abcliucc, TO Tepe-
X0 OT TNOJAPHBIX KOOPAHHAT MNPOH3BOJBHOH TOUKH K AEKAPTOBHIM KO-
OpOHMHAaTaM TOH ¥Ke TOUKH OCYLECTBASEeTCS no ¢opMmynaM

x=pcos0, y=opsinb.

B atom xe cayyae dopmyasl

p=V;:2—_-i72, tg6=%-

ABISIOTCA  QOpMyJIaMH Tepexoja OT JSKAPTOBBIX KOOPAHWHAT K TO-
JSPHBIM.

Ilpn oxHOBpeMeHHOM pAacCMOTPEHHH B AajbHefllieM ABYX MOJSPHBLIX
CHCTEM KOOPIMHAT YCJOBUMCS CYHTATb HATpAaBAeHHe TMOJOKHTEIbHBIX
NOBOPOTOB H Macuutab gasa 06eHX CHCTEM ORHMHAKOBBIMH.

26. [TocTpouTp TOYKH, 3amaHHble MOJMSIPHBIMH KOOpAHHA-
rami: A (3° -’-‘-) B(2; n), (3- —l), D(4- 3-‘—) EG;
2) uw F(1; —1) (mans touek D, E u F BHIMOJHHTBL MOCTpOe-

HHE HpH6JIH)K€HHO, NOJIb3ySICh TpchnopTHpOM).
27. Onpene.rm*rb MoJsipHbIE KOOPAHHATH TOUEK, CHMMeET-

n
PHUHBIX OTHOCHTEJIBHO NOJNAPHON OCH TOYKaAM Ml( 4)

M2(2 —*) M3(3 —-3),M4(1;2) i Ms(5; —1), 3anan-

HBIM B NMOJISIPHOH CHCTeMe KOOpIHHAT.
28. Onpeneauts NOMApHbIE KOOPIUHATH TOYEK, CHM-

n
METPUYHEIX OTHOCHUTEJbHO TOJMIOCA TOUKAM M,(I;T),

M2(5; g—) M3(2; —-%), M4(4;—g-n) n Mg(3; —2), sa-

LAHHBIM B TOJAPHOH cHCTeMe KOOpAHHAT.
29. B noasipHo#i cucreMe KOOpPAMHAT AAaHbl JBe BepLIH-

HH A (3;—-%%) " B(S; —%n) napannenorpamma ABCD,

TOYKa [epeceycHUs araroHanei KoToporo coshagaer C Io-
JIKOCOM. Onpeneﬂmb JABe JApyrue BeplUHHBl 3TOTO MIapalije-
JorpamMa.

30. B nomsprO#l cucTeMe KOOpAHMHAT MAaHbl TOYKH
A (8; —-%—n) H B(G; ag-) BHUHCAHTD TOJSIPHBIE KOOPIH-

HaThl CepelnHb OTpe3Ka, coennHsouero Toukn A u B,
31. B nonspuoft cucTeMe KOOpAMHAT MAAaHL TOYKU

A(s; %),B(2,—-—~) C(1; ), D( —3a),E@3 2)
10



F(2; —1). UHonoxurensnoe nanpas/iaeHue NOAAPHON OCH H3-
MeHEeHO Ha npoTuBonoJoxHoe. OnpenenuTb MOJAPHLIE KO-
OPJAMHATHl 33JJaHHBIX TOUEK B HOBOH CHCTEME.

32. B rmnonspHOfi CHcTeMe KOODAMHAT HaHbl TOYKH

My (3 5), Mo(ls 3 m), Ma(25 0), M, (55 ), M (35 — 5 =)
H Ms(l 1L q). TTossipHast och TMOBepHyTa TaK, YTO B HO«

BOM HOJIO}KGHHH OHa mpoxomxuT uwepe3d Touky M. Onpene-
JUTh KOOpAMHATH 33JaHHBIX TOYeK B HOBOH (mosisipHO)
cucTeMe.

33. B noasipHO#l cHCTeMe KOOpPAHHAT JaHB TOUKH
4 2
M, (12; —g-n) " MQ(IQ; ——g-n:). BoiunciuTe mosnsgpHbIe KO-
OPAHHATHL CEepeiHHB OTPE3Ka, COEAMHSIOLIEro TOUkKH M,
n M,
34. B nonspHofi cHCTeMe KOODAMHAT MHAHBl TOUYKH

My(p1; 01) 1 Ma(p2; 09) BriuncauTh paccrosinue d Mexnay
HHMHU.

35. B noaspHoii cucreMe XOOPIHHAT [JAaHBI TOYKH
1
M, (5' ‘-’—t) H MQ(S; —T“2—) Briunemuts paccrosiivie d  Mes

WY HHMH, :
36. B nompnou CHCTEME KOOPAMHAT NaHbl IBe CMEXXHbIe

Bep LIHHBI KBaﬂpaTa MI(IQ, ""Tno_) u M, (3, Tﬂs—) Onpe-

AeJMUTb ero nJaowanb. " L
f 37. B nonspHO# cucTeMe KOOPAHHAT AaHbl 1BE npomno-
7
NTOJIOXKHbIe BepLIKHHBI KBaApaTa P(6, — T ) 3 Q( )

Onpenenuts ero maoiajib.

38. B moasipHoii cucTreMe KOOPAMHAT AAaHbl IBE BEPLIHHEL

| 7

NPaBHJIBHOTO TpeyrcabHukKa A (4; — 15 n) | B(S; ) 1:)
OnpenenuTs ero mjaoiaib.

39. Ogna w3 pepuwiuH Tpeyroabiuka OAB waxomurtes
B MoJioce, Ase Apyrue cyTb ToukH A (p1; 01) u B (02; 02). Bhi-
YHCAWTb TJOUIAJAb 3TOTO TPEYToNbHHKA.

40. Onna u3 mepuuin Tpeyronbiuka OAB Haxoautcs

B nmoJaioce O, nBe ApyTHe CYTh TOUKH A (5; —}) d 3(4, !’;)

BeruncauTh maowanb 3TOro TPeyroJdbHUKA.
41, Boiypcauth NAOWAAL TPEeYroJbHHKA, BEPLIHHBI KO-

Toporo A (3; —é—n), B (8; -214 :m) 7 C(G 5 ) 3ajaHbl B I0-
JAPHBIX KOOPAHHATAX.
i1



42, TMonloc mnonsipuoft CHCTEMBI KOOPAHHAT COBNafaeT
C HayaJ oM NEKapTOBBIX MPSAMOYTrOJbHbIX KOOpAHHAT, a IMoO-
J9pHAs OCh COBMAMAET C MOJOXKHTEbHOH MONYOChI0 abciuce.

B noasipuofi cucteMe KOOpaWHAT LaHBI TOUKM M, (6; g—),
My(55 0), My(2 5), M (10 —F), M5(8 S ), ag(12;

3
n
——6—). OnpesenuTb AeKapToOBLI KOOPAHHATH 39THX TOUEK.
43. Tlomoc mnoONSIpHOH cucTeMBl KOOpPAHHAT coOBmajaer
C HayaJIoOM JAEeKapTOBBIX MPSIMOYTOJIBHBIX KOOpPAMHAT, a MoO-
JIgpHAas OCb COBHafaer C MOJIOXKHUTEJbHOH NOJYOChIO ad-

cudce. B mekaproBofi mpAMOYroJbHON CHCTEME KOOpAHHAT
manbl Toukn M (0; 5), My(—3; 0), Ms(V3; 1), M, (—V 2;
— V2, M (1; 1/3) OnpenenuTtb NOAsIPHbIE KOOPAMHATH
3THX TOYEK.

§ 4. Hanpasaennniii otpe3ok. Ilpoekuus orpeska
Ha TpPOH3BOJAbLHYI0 OCb. [Ipoexunmu orpeska
Ha OCH KoopauHaT. JlavHa v moaspHbiil yroa orpeska.
Paccrosinne Mexay AByMA TOYKaAMH

ITpaMonuHetHBI OTPE30K HA3bIBAaeTCsl HANMpaBJAGHHBIM, eClx yKasa-
HO, Kakas H3 OrpaHUYMBAIOLMX ero TOYeK CYUTaeTCsd HayajloM, Kakas —
KoHuoM, HanpapienHeii OTpe3QK, HMelollil TOUKY A cpouM HayaloM

H TOuky B kouuoM (puc. 3), 0603HAYAETCs CUMBOJOM AB (1. e. TaK

e, Kak oTpe3ok ocu; cm. § 1). Iamna wHanpaBfeHHOro oTpe3ka AB
(npn 3amaHHOM MaciuTabe) oOo3Hagaercd
.4 cuMpoaoM |AB| (unn AB; cM. CHOCKy Ha
erp. 13). -
ITpoekuues otpeska AB Ha oCh U Ha3bi-
BaeTCsl 4YMCJO, pPABHO@ BeJHUWHE OTpe3ka

A,B; B; ocu u, rae Touka A; sBASETCS Npoek-

A une#t Ha ocb # ToukH A, a Bj~—- npoekuuei
Ha aTy XKe ocb TOYKH. B.
Puc. 3. Ipoekuna oTpeska AB Ha ocb 4 0603Ha-

* 4aeTcs CUMBOJIOM NPy AB. Ecaiu Ha mA0CKO-
CTH 3aJaHa CHCTEMa JEKAPTOBLIX NPAMOYroJAbHBIX KOOPIHHAT, TO MPO;
exlHst otTpe3ka Ha ocb Ox o6o3Hayaerca cuMBoJoM X, €ro NMPOEKUHST Ha
ock Oy — cuMBosiom Y. -

Ecan useectusl KoopauHatel Todek M(xi 1) u Mo(xo y2),

npoekuHd X M Y Ha ocH KOODAMHAT HampaBJeHHOro otpe3ka MM,
MOryT ObiThb BLIYHCJAEHH NO GopMynaM

X—xz-xl, Y—yz-yx

TakuM o06pa3oM, UTOGH HaMTH npoexuuu HanpaBneHHoro OTpe3ka Ha
OCH KOODIHHAT HYIKHO OT KOOPAUHAT €ro KOHUa OTHATL COOTBETCTBYIO-
I[He KOODPAMHATH! Hayaia,
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Yron 0, ua KoTOphli HYXHO TMOBEPHYTb MOJOKHTEJbHYIO MOMNY-
ocb Ox Tak, uroObl ee HamnpaB/eHHe COBNAJO C HanNpaBJeHHEM OTpe3Ka

MM,, Ha3piBaeTcs NOJAPHBIM yrioM oTpedka MiMa.

Yron 0 nounMaercs, kKak B TpuroHoMerpHu. CoOTBETCTBEHHO
pToMy O uMeeT GeCKOHEUHO MHOrOo BO3MOMKHBIX 3HaueHHH, KOTOpbie OT-
JAMYAIOTCS APYyr OT APyra Ha BeAHUYMHY BHAa =£=2nm (rde n — ue’oe
MONOXKHTEeAbHOE YHCA0). [IaBHBIM 3HAuEHHEM TNOJAPHOTO yraa Hasbl-
paeTcsl TO U3 €ro 3Hayelld, KOTOPOe YIOBJICTBOPSET HePaBEHCTBAM
—n < 0 < 4.

dopMmyant

X=d:c0s06, Y=4d sinb

BHIPAKAIOT MPOEKUHH MPOH3BOJILHOIO OTPe3KAa HA KOODAHHATHhIe OCH
yepes ero MA¥HY u NOJSPHbIE yrod., OTci0fa Ke BHTEKAOT (OpMYJH

———y X Y
d=VXEFV? c080=-mrre, $in0 =
+ Vxz4+yer’ Vxely:’

KOTOpble BbIPakKail0T AJUHY H NOJAPHBIY Yrosi OTpe3Ka Yepe3 ero IpoeK-
IIHH HA OCH KOOpPIHHAT.

Ecan Ha nnockocT gaHm ABe ToukH M (xi; y1) 1 Ma(xg; y2), TO
paccrosHHe d MexAy HHMH onpeje’asercs (oOpMyJoH

=V (xy— x1)? + (y2 — y1)

44. BbYHCAUTD NPOEKUHIO OTpe3Ka Ha OChb ¥, €CJH JaHBl

ero AJWHa d 4 yrod @ HakJoHa K ocd: 1) d =6, q>=3§-;
9 d=6, ¢=21; 3) d=7, o=3; 4) d=5, ¢=0
5) d=5, p=m; 6) d=4, o=—-.

45. TlocTpouth Ha yepTeKe OTPE3KH, HCXOASAILHE U3 Ha-
yajJa KOOPAMHAT, 3HAST HX MPOECKUHH HA KOOPAUHATHLIE OCH:
NX=3Y=22)X=2 Y=-=5,3) X=+5,Y=0;
4) X=—2, ¥Y=3;5) X=0, Y=3,6) X=-5 Y=

= —1.

46. [TocTpouTh Ha uepTexe OTpPE3KH, HMeIOlllWe Haya-
JoM rouky M(2; —1), 3Has uxX npOeKUHH Ha KOOPAHHATHBIE
ocn: 1) X=4,YV¥=3;2) X=2,Y=0;3) X=-3, V=
=1;4) X=—4,Y=—-2;5) X=0,Y=—3;6) X=1,

= —3.

47. Jauwt Toukn Mi(l; —2), M2(2; 1), Ms(5; 0),
Mi(—1; 4) u M;5(0; —3). Hality npoekuud Ha KOopAauHaT-
HBIE OCH CJIeflyIOUIMX OTpeskoB: 1) MiMs, 2) MMy, 3) M.Ms,
4) MM,

48. aubl npoekuuu orpeska MM, Ha ocu kKoopauHat
X =5, Y = —4; 3uan, uto ero Hauamo B Touke M;(—2; 3),
HaiTH KOOPAMHATH €ro KOHUa.
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49. Nanwr npoekuun oTpeska AB Ha OCHM KOOPIHHAT
X =4, Y = —5; 3nas, uTo ero Kouel B Touke B(ly —3),
HafiTH KOOpAHHATHl ero Hauyasna. :

50. [locTpouTh Ha uepTexke OTPEe3KH, HCXOASALIHE U3 Ha-
yajsa KOOpAMHAT, 3Hasl JJIHHY d W MOJSAPHBIN yroa 6 Kaxao-

rous mux: 1) d=5, 0=2; 2) d=3, 0==n; 3) d=4,
jresv— ﬂ' — —-—i
‘_""_"3_, 4) d——3, 0—'— 3“.

51. I1oGgTpONTE HA 4YepTeXke OTPesKH, HMeEIOLIHe Haya-
JioM Touky M (24 3), snast AJHHY M MOJSIPHBIN YTOJ KaXKao-

ro u3 wuxi 1) d =2, 8=-—-—1%; 2d=1, B-—--g-; 3) d =5,

Hy 1
= — 5 (koopauHaTsl TOUKH M — ekapTOBHI).

52. BoiyMcauTh NPOEKUUMH Ha KOOPAMHATHBIE OCH OTpe3-
KOB, 3HAsT AMUHY d M MOJspHBIA yrom 6 Ka)Xaoro H3 HHX!

)d=12, 6=2m 2) d=6, 0=—2; 3) d=2

1
0=——.

63. JlaHbl NpOeKuHH OTPE3KOB HA KOOPIHHATHBIE OCH:
1) X=3,Y=—4;2) X=12, Y=5;3) X=-—8, Y=
= 6. BIUHCAHTH AJMMHY KAXKJIOTO U3 HUX.

54. JlaHsl NpOEKNHH OTPE3KOB HA KOOPAMHATHHIE OCH!
) X=1, Y=V8; 2) X=3Y2, Y=—=—3V2; 3) X=
= —2V3, Y=2. Buuucoutes AauHy d H NOJNSAPHBIH
yros 0 Kaxuaoro H3 HHX.

55. Hanel toukn M(2; —3), Ma(1; —4), Ms(—1; —=7)
n M,(—4; 8). Bpluucautp AMMHY M NOJSPHBIA yroa Cle-
oylomux oTtpe3koB: 1) MM, 2) MM, 3) MM,
4) M,Ms,.

56. Jlnuna d ortpeska paBHa 5, ero mpoeKuusi Ha OCh
abcuuce papna 4. Halitm mpoexuuio sToro oTpeska Ha oCh
OpAHMHAT NPH YCJAOBHUH, UTO OH 00pasyer ¢ OCbO ODAHHATI
1) ocrpeiii yroa, 2) Tymo# yroua.

57, Jlauga orpe3ka MN paBHa 13; ero HayaJo B TOY-
ke M(3; —2), npoekuus Ha ocb abcuuce pasHa —12. Has-
TH KOOPIMHATBl KOHIlA 3TOTO OTpe3Ka TMpPH YCJIOBUH,
yTo OH 06pasyer ¢ ochio opaunat: 1) ocrphlil yroa, 2) Ty-
TIOH yroJ.
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58. Jlnuna orpeska MN papHa 17, ero KOHell B TOUKC
N(—7; 3), npoekuus Ha och opauHat pasua 15. Hafitu ko-
OpAHMHATBl Hayaja 3TOr0 OTpe3ka NpPH YCJIOBHH, UTO OH
ob6pasyer ¢ ocbio abcuucc: 1) ocrpwii yroa, 2) Tynon
yrod.

59. 3Hasi MNpoeKUWH OTpe3Ka Ha KOOPAMHATHBHIE OCH

= 1,Y=—1V3, HailTu ero mpoeKuuio Ha 0Cb, KOTOPAs

2
coctaBaser ¢ ocvio OX yroda 9 ==m

60. lanei pse Toukn M;(l; —5) u Mz(4; —1). Haiirn

mpoeknuio otpeska MM, Ha ocb, KOTOpas COCTaBJSeT

c oceio Ox yroa 0= —%I .
61. Mauwt nse Toukn P(—>5; 2) u Q(3; 1). Hakitu npoexk-

uuio otpeska PQ Ha ock, Kotopasa cocrtasaser ¢ oceio Ox
4
yroa = arctg .

62. Haupr nse Toukd My(2; —2) u Ma(7; —3). Haiitu

npoeKumo OTp63Ka MM; Ha OCb, IPOXOALLYIO Yepes TOUKH
A(5; —4), B(—7; 1) n uanpasaennyw: 1) ot A ¥ B,
2) ot Bk A

63. Jaunt Toukn A(0; 0), B(3;, —4), C(—3; 1),
D(—2; 2) u E(10; —3). Onpenennts pacctosuue d MeXIy
tToukamu: 1)A u B, 2) Bu C; 3) A u C; 4) Cu D; 5) A
uD; 6) DucE. : ]
64, Ilaub aBe CMeXHble BepIIiHbL Keazparta A(3; —7)
u B(—1; 4). BoiuucanTsb ero miaomans.

65. IlaHbl gBe NPOTUBONOJOXKHblE BepIIHHE KBaApara
P(3; 5) n Q(1; —3). BrludcauTtb ero naouiaib.

66. Boiuucaute naowages mpaBHABLHOTO Tpeyronbﬂnxa
JBe BepuinHbl Kotoporo cyth A (—3; 2) u B(1, 6).

67. [Llanwl Tpu Bepuinun A (3; —7), B (5, —7), C(—2;5)
napaanenorpamMma ABCD, yerBepras BepiinHa KoToporo D
nporuBonosoxkHa B. Onpenenurs AIMHY AHATOHAJNEH 3TOTO
napaJsejgorpaMmma.

68. Cropona pomGa paBHa 5V 10, mBe ero mpoTHBONO-
JIOXKHblE BepHinHbl CyTb TOukH P(4; 9) u Q(—2; 1). Brruuc-
JATH DJ0MAAb 3TOro pomoa.

69. CropoHa pomba paeHa 5}/2, npe ero mpotusomno-
JIOXKHBIe BeplIUHbl cyTh Touku P (3; —4) u Q(1; 2). Buruuc-
JIATb JJIHHY BBICOTH!I 3TOr0 pomba.

70. JloxasaTh, 4TO TOUKH A(3 —3), B(—2; —7) #u
C(18; 1) nexar Ha ofHON MPAMOIL
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71. IJoxasarb, 4TO TpeyronhbHuk ¢ Bepmuuamu A (1; 1),
A5(2; 3) u A3(5; —1) npsaMoyronbHblit,

72. Iloxasartb, uto Touku A(2; 2), B(—1,; 6), C(~5; 3)
u D(—2; =1) aBasioTca BepUIMHAMU KBajapara.

73. Onpegenuth, €CTh JH CpelH BHYTPEHHHX YIVIOB Tpe-
yroabHHKa ¢ BepunHamu Mq(1; 1), Ma(0; 2) u Ms(2; —1)
TYIIGH yroJ.

74. JlokazaTb, 4TO BCe BHYTPEGHHHe YIJIBl TpeyroJibHHKa
¢ pepuinHamu M(—1; 3), N(1; 2) u P(0; 4) ocrphle.

75. Bepuwiunbl TpeyronbHuka cyth Toukud A (5; 0), B(0; 1)
n C(3; 3). BeluucauTp ero BHyTpeHHHE YIVIbL.

76. Bepmunsi Tpeyroamnuka cytb touku A(— V3 1),

B(0; 2) u C(—2V3; 2). Boluncaut ero BHELIHHI yron
Ipyu BepliuHe A.

77. Ha ocu abcuucc Ha#itH Takywo TOuky M, paccrosiHue
KoTopo# n0 ToukH N (2; —3) pasusaoch Obl 5.

78. Ha ocu opaunat Ha#iTH Takyw Touky M, paccrosHue
kotopo#t 10 Touku N (—8; 13) pasHsagoch Obl 17

79. Hanwl gBe Toukw M(2; 2) uw N(5; —2); Ha ocH
abcuuce HaiiTH Takyw TOouky P, urodwt yron MPN 6Gbia
N PSIMBIM,

80. Uepes touky A(4; 2) nposeaeHa OKPYXKHOCTb, Ka-
calomasics o06eux KOOpAMHATHBIX ocefl. Onpereautb ee
uentp C 4 paauyc R.

81. Uepes touxky M;(l; —2) npoBseneHa OKPyHOCTb pa-
Auyca 5, kacawouascs ocd Ox. OnpeaenuTb HEHTP
OKPY2KHOCTH.

82. OnpeneauTb KOOpAUHATH TOUKH Ms, CHMMeTpHUHOH
Touke My (1; 2) oTHOocHTenbHO NpsIMOH, Mpoxoxswed yepes
toukd A(1; 0) u B(—1; —2).

83. [laHel [Be NpPOTHBOMOJOMKHBIE BepIIMHb KBaxpara
A(3; 0) n C(—4; 1). Haiitu nBe ero apyrie BepIUHHBI,

84. Jlanpl 1Be cMexHble BeplIHHBI KBaapata A(2; —I1)
u B(—1; 3). Onpenenutdb ABe ero Apyrie BepLUHHEL

85. Jlansl  BeplIMHbl  TpeyroabHuka M((—3;  6),
Ms3(9; —10) u M3(—5; 4). Onpenenuts uentp C u paauyc R
ONHCAHHOTO OKOJIO 3TOT0 TPEYroJbHHKa Kpyra.

§ 5. JeaeHnue oTpe3ka B JaHHOM OTHOWEHHH

Ecmu Touka M(x; y) nexur Ha TMpsMO#H, NpoXoAsule# uepe3 Abe
naunpie ToukH Mi(x1; y1), Ma(xe; y2), H MAHO OTHOLIEHHE A'=_A71174-2-’
B KOTOpoM TOouka M peaur otpe3ok MM To KOOpAHHATHE TOYKH M
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onpeneastores no dopmynam

IR 2 27N TR o
Tra ' Y T+a °

Ecau touka M saBasiercs cepefinnofi ortpeska MiMs, 1O ee XOOpPAHHATEI
onpeaeasiorca no $opmysam

X1+ %o __y1+y2
- 2 H y"- 2".

86. JJaner xonusl A(3; —5) u B(—1; 1) oxHopoaHoro
crepkHs. OmnpelenuTh KOOPAWHATH! €ro LEHTpPa TAXKECTH.

87. LleHTp TsAKEeCTH OXHOPOLHOTO CTEPKHA HAXOAHTCA
B Touke M(1; 4), oiuH U3 ero KOHUOB B TOouKe P(—2; 2).
OnpenennTh KoOODAHHATH TOUYKM ) 1pyroro KoHua 3TOro
CTEPAKHS

88. IlaHbl BeplnHel Tpeyrombuuka A (1; —3), B(3; —5)
u C(—5; 7). Onpenenurh cepeadHbl ero CTOPOH.

89. [auel nBe touku A(3; —1) u B(2; 1). Onpeneauts:

1) koopaunats TOukH M, cHMMeTpUUHOH TOuke A OTHO-
CHTENbHO TOYKH B;

2) KoopRuHAaTHl TOYKM N, cuMMeTpHuUHOH Touke B OTHO-
CHTeJBHO TOUKH A.

90. Touku M(2; —1), N(—1; 4) u P(—2; 2) gsasiorcs
cepejlMHaMK CTOPOH TpeyroqbHuka., Ompegenntb ero Bep-
LIMHBL.

91. [aub Tpu Bepwwuubi napamanenorpamma A(3; —5),
B(5; —3), C(—1; 3). OnpelenuTb ueTBepTyw Bepliuny D,
IPOTHBOMNOJOXHYIO B.

92. JlaHel 1Be CMe)KHbie BepLIKHbI TNapaJsienorpamMmma
A(—3; 5), B(l; 7) u Touka nepeceyeHHA ero AHaroHajefl
M(1; 1). Onpenenutb ABe ApYyrie BEPLIHHBL.

93. Jauwl 1pu Bepwunbl A(2; 3), B(4; —1) u C(0; 5)
napgmenorpaMMa ABCD. Haiith ero 4eTBepTyl0 BepLIH-
HYy L),
94. Hauwm Bepiuuubl tpeyroabhuka A{l; 4), B(3; —9),
C(—5; 2). Oupejenurh AAHHY ero MeZMaHbl, MPOBELeHHOMH
M3 BepIUUHB B.

95. Otpe3ok, orpandueHibiét Toukamu A(l; —3) n
B(4; 3), pasnoenien Ha TpH papuble uacTH. OnpelesauTs Ko-
OpAHHATBI TOUEK REJEeHHS.

96. [lanw BeplIHHB TpeyroabHuka A (2; —5), B(1; —2),
C(4; 7). Hafitu touxy nepeceuenns co croponoit AC 6Guc-
CEKTPHCBI er0 BHYTPEHHEr0 yrJya NpH BeplliHe B,
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97. Taunt Bepiuunsl Tpeyroabuuka A (3; —5), B(—3; 3)
n C(—1; —2). OnpenenuTs AJHHY OHCCEKTPHCHl €ro BHY-
TPEeHHero yrJya mnpu Bepuinue A.

98. [laubl BepmuHK Tpeyroabuuka A(—1: —1), B(3; 5),
C(—4; 1). Hafitn Touky INepeceueHHs C IPOJOMNKEHHEM CTO-
poust BC GHCCEKTPUCH! €r0 BHEUIHEro yria mpH Bepliude A.

99. Tanwl BepiuuHbl Tpeyroapuuka A (3y —5), B(1; —3),
C(2; —2). Onpenenutb ANUHY GHCCEKTPHCHI €rO BHELIHETO
yria npH Bepliuse B.

100. Jarer tpu touku A(ly —1), B(3; 3) u C(4; 5),
Jexalque Ha OAHOH mnpamol. OnpeneduTb OTHOUIEHHE A,
B KOTOPOM KaxIas H3 HUX JENUT OTPEe30K, OrpaHHYEHHBIf
ABYMS LDYTHMH.

101. Onpenenuts KoopauHaThl KOHLOB A u B oTpe3ska,
KoTopblil Toukamu P(2; 2) u Q(13 5) paszeneHn Ha TpHU pas-
Hble YacTH.

102. Ilpamas npoxonur yepe3 touku M;(—12; —13) u
My (—2; —5). Ha aroit npamoit mafith Touky, abciucca Ko-
TOpPOIl paBHa 3.

103. IIpamas npoxoautr uepe3 Toyku M(2; —3) u
N(—6y 5). Ha 370t npsiMOH Ha#WTH TOYKY, OPAHHATA KOTO-
poil paBHa —5. ‘

104. Ipsmas mnpoxoaut uepes Ttouku A(7; —3) u
B(23;. —6). HafiTn Toyky mepeceyeHuss 3TOH TPSMOH C OCHIO
abceruce. '

105, IIpamas npoxozutr uwepes mouku A(5; 2) n
B(—4; —7). Haiitu Toury nepeceuenns 3Toi IpsiMO# ¢ OCbIO
OpIHHAT.

106. JTanbl BeplIMHBI ueThpexyronbHHka A(—3; 12),
B(3; —4), C(5; —4) u D(5; 8). Onpeneautb, B KaKoMV OT-
HOlWeHHK ero Auaronanap AC geaut guarosans BD. .

107. Jaunl BepumMHbl uYeThipexyronbHHka A (—2; 14),
B(4; —2), C(6; —2) u D(6; 10). Onpenenurb TOYKy nepe-
ceuenus ero guaronanesn AC u BD.

108. ITaHbl BepLIMHBI OJHOPOJHONH TPEYrOJIBHOH IJa-
ctHHRH A (x4 y1), B(xs; y2) u C(xs; ys). Onpeneautrb Ko-
OpIHHATBLL ee UEHTPa THAXKECTH.

VxaszaHue, HEHTp TAXKECTH HaAXOJHTCH B TOUYKE HEePEeCEICHH:
MeiuaH.

109. Toyka M mnepeceyeHHss MeJHaH TPeyro/JbHHKaA Je-
JKHT Ha OcH a6cuHce, 0B BepUIHHH ero — Toukd A (2; —3)
u B(—5; 1), Tperbs BepuwinHa C JeXHT HA OCH OpAHHAT.
Onpezenuts KoopauHaTh Touek M u C,
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110. Jlausl BepmyHB OXHOPOLHOU TPEYTOJbHON MIACTHH-
g A (%1 Y1), B(x2; y2) n C(x3, y3). Ecan coexuHuTth cepe-
IHMHBL ee CTOPOH, To 00OpasyeTcss HOBAas OJHOPOZHAA Tpe-
yronbHasl IJacTWHKa. Jlokas3aTb, 4YTO LEHTPHl TAKECTH
06enx MJAaCTHHOK COBMamaloT,

Yxasaunue. BocmompzoBaThea pesynabraToM 3ailayd 108,

111. OgnoponHas nJaacTiHKa nMeer GopMy KBajapara co
CTOPOHO, paBHOH 12, B KOTOpO# clesaH KBaApaTHBIA BH-
pes, npsMble pa3pesa NPOXOAST uepe3 LEHTP KBajpara, OCH

¥

Q| 72—

ST o :z—,
Puc. 4. Puc. 5.

i &

D) - F .

KOODOHHAT HampasJeHbl TIO pe6paM naactuHky (puc. 4).
OnpenenuTs LEHTP TAKECTH ITOH MAACTHHKH.

112. OgHoponkan naacTHHKA nmMeeT GOPMY Irpnmoyronb-
HHKa CO CTOpOHaMH, DaBHBIMH a ¥ b, B RoTOpOM cienaH
NpAMOYTOJNIbLHBIN BbIpe3; MPAMbie pas-
pe3a NMpPOXOAST uYepe3 LEHTP, OCH KO- ¥
OpLUHAT HanpaBteHbl MO pebpam naa-
cTUHKY (puc. 5). Onpeneaurtb LeHTP

-~

/

!

]

TSKECTH STOH MIACTHHKH. N

113. OxnoponHas MJAaCTHHKA '

uMeeT POpPMY KBajapara cO CTOPOHOH, |
PaBHOH 2a, OT KOTOPOTO OTpe3aH Tpe- Pl &

VrOJIbHHK; MpAMas paspesa COeIH-
HAeT CepelHHbl ABYX CMEKHBIX CTO- Puc. 6.

POH, OCH KOOPIHHAT HAMPAaBJEHHI II0

pedpamM maactHHku (puc. 6). Onpemenautb LEHTP TAXKECTH
N1aCTHHKH.

114. B caenyomux moukax A(xy y1), B(xe y2) H
C(xs; ys) cocpenoToueHH Macchl m, # U p. Onpenenutsb
KOOPAMHATH! LeHTPa TAXKECTH STOH CHCTeMbI Tpex Macc.

115. Touku A(4; 2), B(7; —2) u C(l; 6) saeasotca
BepIIMHAMY TPEYFOJNbHUKA, CLEJAHHOTO U3 OJHODOAHOM MpPO-
BOMOKH. ONpenesuTh LEHTP TAXKeCTH 3TOTO TPeYToJbHHKA.
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§ 6. Maowans TPCyronbHUKA

KaroBul 6b1 HH 6bim Tpu TOukH A(xy; yi), B(x2; y2), C(xs; Ys),
naowaab S tpeyronbuuka ABC paerca Qopmyson

-+ — _1_ x2 - X y2 - yl
2 - X1 - I
rlpaBaH YacTk 3TOH (bOpMy.Hbl paBHa +S B TOM cC/JydYae, Korga KpaTy

vaiuuii NOBOPOT OTpeska AB x orpesxy AC nonoxurenes, u —3
B TOM CIYyuae, KOTAA Takoi MOBOPOT OTPHILATENEH.,

/" 116. BbluncauTts mMI0MWAtb TPeyroJabHHKa, BeplIHHaAMH
KoTOoporo sBasiotcsa toukd: 1) A(2; —3), B(3; 2) u
C(—2; 5); 2) M(=3; 2), Ma(by —2) u Ms(l; 3)3
3) M(3; —4), N(—2, 3) u P(4; 5).

117. Bepiuunsl TpeyroibHuka cyrb TOoukn A(3; 6),
B(—1; 3) n C(2; —1). BbIUHCAHTD JAHHY €rO BHICOTHI, NPO-
BeNLeHHON u3 BepiunHbl C.

118. Onpeneants nuomwmanb napananenorpamMma, Tpu Bep-
INMHBl KOTOpPOro cyth ToukH A(—2; 3), B(4; —5) u
C(—=3; 1).

119. Tpu BepidHbl mnapainenorpaMma CyTb TOYKH
A(3;7), B(2; —3) u C(—1; 4). BbYuCAUTDb AJHHY €TO BB
COTHI, ONIYLIeHHOH H3 Bepuruiibl B Ha cTopony AC.

120. [lanbl nocjaenoBare/ibHble BeplUUHE OJHOPOJHOH Ye-
ThIpexyroapHoll maactuuku A (2; 1), B(5; 3), C(—1; 7) u
D(—7; 5). Onpenenuth KOOPAHHATHI ee LEHTPA TAXKECTH.

121. Jawnl nocienoBaTesibHble BepIUUHBL ozmoponnop’i
natuyronpHoil nnacrusku A(2; 3), B(0; 6), C(—1; 5),
D(0; 1) n E(1; 1). OnpenennTb KOOPAUHATH e€ LEHTPA T+
JKEeCTH.

122, TTaomwaap TpeyroabHHKa S = 3, IBe €ro BeplIHHH
cytb Touku A(3; 1) u B(l; —3), a TpeThs BepwiunHa C Jse-
KHUT Ha ocut Oy. Onpenenutb KOOpAHHATH BepiuHbl C.

123. Ilnowanp TpeyrosbHHKa S ==4, 1Be ero BepIUHHHI
cyTb Toukd A(2; 1) u B(3; —2), a tperbs BepminHa C Jje-
xHuT Ha ocu Ox. OnpenesuTb KoopAWHAThl BeplunHbl C.

124, Tlaowans TpeyrodbHuka S == 3, ABe ero BepLUHHEBL
cyTh Toukn A (3; 1) n B(l; —3), UeHTp TAKECTH STOTO TpPe-
yroJibHUKa JeKUT Ha ocH Ox. Onpenenurs KOOPAHHATHI
Tperbeft Bepiuuun C.

125. ITmowanbs mapadnenorpamma S = 12 xB. ef.; IBe
ero BepiiuHbl cyTh Toukd A(—1; 3) u B(—2; 4). Ha#itn
IBe Ipyrde BepIUHHBI 3TOrO HapajjejorpaMma MpH YcJo-
BUM, YTO TOYKA [lepeceueHUs ero JHaroHajeid JIeKUT Ha OCH
abcuuce.
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126. TMnowanb nmapanaenorpamMma S = 17 kB. en.; nee
ero BepluuHbl cyTb Touku A(2; 1) n B(5; —3). Haitu ase
JpyTHe BepIIMHBl 3TOro MapasjesorpaMMa Ipu yCJIOBHH,
yTo TOYKA MepeceueHHss ero AHaroHajsed JeXHT Ha OCH
OpIHHAT.

§ 7. lIpeoGpaszoBaHue KOOPAMHAT

[Tpeo6Gpa3oBaHue AEKAPTOBLIX MHPAMOYIOJbHBIX KOOPAHHAT NpPH Nas
pa/JeJbHOM CABAre Ocefi onpejensercs GopMynaMH

x=x"+a,
y=y +b

3aech X, Y CYTb KOODAHHATHI NPOH3BOJbHOA TOoukH M mnjaockocTd OTHO-
CHTEMbHO CTApBIX ocell, X', y' — KOOpAHHATHI TOH K€ TOYKY OTHOCH-
TEJbHO HOBLIX OCeH, @, b — KOOpAHHATLI HOBOro Hauana O’ OTHOCHTE/b-
HO CTapblXx ocefi (roBOpsAT TakXe, UTO @ €CThb BeAHUHHA CABHra B Ha-
npasJjeHHd ocd abcuHce, b — BeJWuyHHA CABHra B HanpaBJeHHH OCH
OPAHHAT).

[Ipeo6pazoBanne AeKapTOBbIX NPAMOYroOJbHBIX KOOPAHHAT IpH MoO-
BOPOTE OCeH Ha yroa ¢ (KOTOphifi HAXO MOHHMAaTh, KaK B TPUTOHOMET-
pun) onpeneasiercs GopMyJaMH

x=x"cosa — y' sin 7,
y=x"sina 4+ y cos a.

34ech X, Yy CYyTh KOODAHHATH TNpPOM3BOJLHOH TOuKH M MI0CKOCTH OTHO-
CHTEIBLHO cTapblX ocelt, x’, y' — KOOPAHHATH TOH e TOUKH OTHOCH-
Te/lbHO HOBBIX OCeH. )
Ddopmy.inl
x=x"coso — y sina + g,

y=x'sina 4y cosa + b

ONpenensior npeobpasoBaHde KOOPAHHAT [pH TNapanenbHOM CIABHTE
CHCTEMnlI OCefl Ha Beawuudy a B unamgpasJednn Ox, Ha BeJIHYHHY &
B Hampasmenud Oy W mocaeayioiwem nosopore ocefi na yroa « Bcee
yKazanHee (OPMY.Ibl COOTBRTCTBYIOT NDe0oOPa30BaHHID KOOPAMHAT NpU
Hel3MenHoM wmacuutabe. HeusmeHHocTs MaciuTada npeanosaraercd Tak-
Xe 3 HHKSOPUBOZHMBIX 33/auax.

. 127, Hanucars ¢opMmydsibl npeodpaszoBaHus KOOPAMHAT,
€CJIM  Hayano KoopauHaT (06e3 u3MeHeHHs HallpaBJAeHHSA
ocefl) nepedeceHo B TOouky: 1) A(3; 4): 2) B(—2; 1);
3) C(—3; 5).

128. Hauano koopaiiHat nepeneceHo (6e3 W3MeHCHHS Ha-
npapaenust ocel) B touky O'(3; —4). Koopauuatsl Touck
A(1, 3), B(—3; 0) u C(—1; 4) onpeaeciieHyl B HOBOH CH-
CTeMe DBblYMCAHTD KOOPAMHATHI ITHX Ke TOYEK B CTapoi
CUCTeMe KOOpAHuHaT.
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129. HJauw Toukn A(2; 1), B(—1; 3) u C(—=2; 5).
Haiith ux xoopouHaTel B HOBOIl cncrewle ecai HayaJto
KoopmmaT nmepeHeceHo (0e3 H3MeHEHUS HAIpaB/IeHUS
oce): 1) B Touky 4; 2) B Touky Bj 3) B Touxy C.

130. Onpe,ue.nmb cTapble KoopauHaThe Hayaga O HoBoil
CHCTEeMBI, ecau GopMyJanl npeoOpa3oBaHUs KOOPAMHAT 3a-
JAaHEBl CcjenywIIHMH paBenctBaMu: 1) x=x"-+3, y=y +
+5 2) x=x=2, y=y'+1; 3) x=x, y=y —1;
4) x=x"—05, y=y'.

131. Hamucate ¢opmyan npeoGpa3soBaHHs KOOpPAHHAT,
€CJH OCH KOOPIHHAT NOBEPHYTH HA OJHH K3 CIeLYIOMUX
yraos: 1) 60°; 2) —45°% 3) 90° 4) —90° 5) 180°.

132. Ocu xooppuHaT nmosepHyTHl Ha yroa o == 60°. Ko-
opauHathl Touek A(2 V3 —4), B(V3; 0) u c(0; —2V3)
onpeJdeseHbl B HOBOH CHCTeMe, BRIUHCAHTD KOOPAHHATH 3THX
XKe TOYEeK B CTapoil cHCTeMe KOOpII.I/IHaT

133. Jlaner Toukn M(3; 1), N(—1; 5) n P(—=3; 3; —1).
Haiitu ux koopauHAThl B HOBOH cncreme ecad OCH KO-
OpIMHAT MOBepHYTH Ha yroa: 1) —45°% 2) 90° 3) —90°%
4) 180°,

134. Onpenenuts yroa o, Ha KOTOPHIH MOBEPHYTH OCH,
eciiu q)opmynbx npeoﬁpasosa}ma KOOpPIMHAT 3ajaHbl cJje-

AYIOUIHMH paBeHCTBAMH: 1) x == T,lz--x - ']/23 ¥, y=—5- 2. 3 &+
1 3 1
595 2 x= re x+2J y=—zx -*-.V;y’- ’

135. Onpenenmb KoopauHathl Toukd O HOBOTrO Hauana
KoopAauHaT, ecau Touka A (3; —4) nexut Ha HOBON OCH ab-
ClIMCC, a TOYyKa B (23 3) /MeXHT HAa HOBOK OCH OpAMHAT, MpU-
YeM OCH CTapoil MU HOBO#l CHCTEM KOODIHMHAT HMEIT COOT-
BETCTBEHHO ONMHAKOBbIE HAMpaBJeHHS,

136. Hanucarp ¢opmyan npeo6pa3oBaHusd KOOPIHHAT,
ecin touka M;(2; —3) JnexutT Ha HOBO# ocu abcuucc, a
Touka Mo(ly —7) JneXUT HA HOBOH OCH OpJHHAT, MpHYEM
OCH CTApOH U HOBOH CHCTeM KOOPJHHAT HMMSIOT COOTBET-
CTBEHHO OJMHAKOBble HANpPaBJEeHHS.

137. Jise cucremsl Koopaunatueix ocefi Ox, Oy u Ox’,
Oy’ nmeroT obuee Hayamo O u npeo6pasyroTcs OfHA B Ilpy-
Tyi0 NMOBOPOTOM Ha HEKOTOpPKI yroJ. KoOopIMHATH TOUKH
A(3; —4) onpenesedbl OTHOCHTENbHO MepBOH #3 HUX. Bbi-
BeCcTH ¢GopMyar npeo6pa3oBaHHMA KOOpIMHAT, 3HAA, YTO
nosoXHTeAbHOe HanpasiaeHHe ocH Ox’ onpejesieHo OTpes-

koM OA,
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138. Hauano xcopaunar nepeueceno 8 Touky O’'(—1; 2),

5
OCH KOOD/LMHAT MOBEPHYTH HA yroa o = arctg . Koopju-

gath mouek Mi(3; 2), Ma(2; —3) u M3(13; —13) onpepe-
JieHbl B HOBOM cHCTeMe. BBIYMCAHTL KOOPAMHATH 3THX Ke
TOUEK B CTApPOH CHCTeMe KOOpAHHAT.

139. Hauw tpu touku: A (5; 5), B(2; —1) u C(12; —6).
HafiTy uUX KOOpIHHATH B HOBOH CHCTeMe, eCJd HayaJjo Ko-
opauilaT MepeHeceHO B TOYKY B, a ocu KoOpiHHAT MOBep-

HYTLL Ha yron o == arctg—i—.

140. Onpenenuth cTapble KOOPAHHATH HOBOTO Hayana
H yIOJ o, Ha KOTOPhIA MOBEPHYTHl OCH, ecad (popMyJbl mpe-
0o0pa30BaHUsl KOOPAMHAT 3a0aHBI CJACIYIOLUMH PaBeHCTBA-
Mu: 1) x=—y' 43, y=x'—2; 2) x=—x"—1, y=

=+ =Yt Yy g5, y=— YTy
Vz Yz /g

141. Haun gse touxku: M;(9; —3) u Ma(—6; 5). Haua-
JIO KOODJOHHAT TMepeHeceHo B TOYKY Mj, a oCH KOOpIHHAT MO-
BePHYTH TaK, YTO MOJOXHTEJbHOe HaNpaBJ/jeHHE HOBOH OCH

abGcuucCc coBMapgaeT ¢ HampasjeHueMm orpe3ka M;M.. BriBe-
¢t GopMyJ/bl npeo6pPa30BAHHA KOOPJHHAT.

142, TToasipHast ocb MOJMSAPHOH CHCTEMbI KOOPAMHAT MNa-
pajjenbda ocu abcuuce AeKapTOBOH MPSAMOYrOJbHOH CH-
CTeMbl W HafpamJeHa OJUHAKOBO ¢ Helo. J{aHBl JeKapTOBLI
NpAMOYronbHEle KoopAanHaTel mojoca O(1; 2) u noasipubie

KOOpIMHATH  Touek M, (7; —”—) M, (3; 0), M, (5; —-ﬁ).

M, (2; %—n) uM, (2 -———) Onpenennuth KOOPOHHATLI 3THX

TOUEK B NEKapPTOBOH NMPAMOYTOJBHOH CUCTeMe.

143. TTonwc nonsgpHOi CHCTEMB KOOPIOWHAT COBNAjAaeT
C HauaJoM [eKapTOBBIX NPSAMOYIOJbHBIX KOOPAHHAT, a TO-
JigpHas OChb Hampas/deHa Do OHCCeKTpHce NEepBOr0 KOOPH-
HaTHoro yraa, Jlavn moJspHbIE KOOPOWHATH  TOuYeK

MI(S;%), M2(3;—--}), M3(1;%n), M,,(G;—%n)

n M. (2; —%) Onpenenurh JeKapTOBHl MPAMOYTONLHBIC

OPZMHATHl 3THX TOYeK.
144. TloasipHasi oCb MOJSIPHOH CHCTEMbl KOODIHHAT Na-
paJgnenbHa ocud abcuuce IOeKapTOBOH NPSAMOYILOMbHOH CH-
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CTeMbl H GIHMHAKOBO C HEW HanpapsiaeHa. J[aHb NeKdPTOBH
NpsMOyrosbHble koopauHathl noaioca O(3; 2) u Touex

M(5; 2), Ma(3; 1), Ms(3; 5), M,(34+V2; 2—V?2)
u Ms(34 V'3 3).Onpeneauts moaspHsie KOOPAHHATH 3THX
TOYEK.

145. TToaioc MOAAPHON CHCTEMBI KOODAMHAT COBHAaxaer
C HAyaJIOM JNEeKAaPTOBLIX NPAMOYIOJbHBIX KOOPIAHHAT, HOMNSD-
Has Och HampaBJ/eHa TMOo OHCCEeKTpHCe NMepPBOTO KOOPAHHAT-
HOro yraa, JlaHel 4eKapTOBHl NMPSMOYroJbHble KOOPAHHATH

rouek My(—1; 1),M,(V2; — V'2), My(1; V3), My(— V33

) u M, (2V3; —2), Onpenennty MONSPHLIE KOOPAHHATHI
3THX TOUeK,



FTABA 2
YPABHEHHUE JIMHUU

§ 8. PyHKuUA ABYX NEepeMEHHbIX

Ecnu ykasaHO mpaBuio, COTJIACHO KOTOPOMY € KaKao# Toukod M
IVIOCKOCTH (MM KaKOH-HUOYAb YaCTH TIIOCKOCTH) CONMOCTAB.ISETCSt HEKO-
TOPOE YHCJO Y, TO TFOBOPAT, 4TO HA INIOCKOCTH (HJIM HAa YaCTH TIIIOCKO-
CTH, «3aflaHa (YHKUWS TOUKH»; 3afaHue (QYyHKUUH CHMBOJHUECKH BHIpa-
AT paBeHCTBOM BuAa u# == f(M). Uuecno u, conocramigemoe ¢
Touko#i M, HaszbiBaeTca 3HaueHWeM AaHHON (yHKuuM B Touke M. Hamnpu-
mep, ecnd A — QUKCHpOBAHHAS Touka MIOCKocTH, M — mpomnaBoabHas
TOuKa, TO paccrosHue or A xo M ectb dyuxuna toukn M. B naHHOM
cayaae f(M) = AM.

[Tycte nawa Hexoropas OyHKuMa # == f(M) u BMecTe ¢ TeM BBe-
IeHa cucTeMa KoopawHat. TorAa mpoussBoabHast Touka M onpenpensercs
xoopanHataMu X, 4. COOTBETCTBEHHO 3TOMYy M 3HaueHHe NAHHOM (yHK-
ugy B TOuKe M onpefeasieTcss KOOpAHHATAMH X, Y, HJH, KaK eme
ropopaT, % = f(M) ecTp GyHKUWA ABYX TepeMeHHBIX ¥ W y. DyHKUHA
NBYX TIepEeMeHHBIX X, y o6o3Hauaercst cumsonoM [(x, ¥); ecmm f(M)=
=f(x, ¥), To ¢opmyna u == f(x, y) Ha3eIBaEeTCH BBHIPAKEHHEM [AHHON
¢yuxuun B BHIGpaHHONA CHcTeMe KoopAuwHaT. Tak, B NpeablayiueM TpH-
mepe f(M)= AM; ecau BBecTH MHEKAPTOBY MNPSMOYIOJBHYIO CHCTEMY
!é)oopnﬂﬂar C HayanmoM B Touke A, TO NOJAYYHEM BHIpaXKEHHE 3TOM

YHKUHY:

ung:?_l_yz.

146. Taun gaBe Toukn P u Q, paccrosinue MeXAy KO-
TOPLIMU PaBHO @, U GyHkuus | (M)=d} — d5, rae dy = MP
U dp = MQ. Onpeneaurs BhIpa)KeHHe 3TOH (QYHKIHH, €CJH
B KauecTBC Hayaja KOODJAMHAT TMpHHATA TOuka P, a och Ox
HanpasJieHa 1o otpe3ky PQ.

147. Tlpu ycaosuax 3anauu 146 onpenenuTb BeIpaxKeHHe
¢ynruny f(M) (HenocpeACTBEHHO M MpPH MOMOIIM Npeobpa-

30BaHHA KOODPJAHHAT, HCIOJL3Yysl pe3yabTarT 3ajgaun 146),
€CJIH:
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1) Hawase xoopawHAT BLIGPAHO B CepeRMHE OTpe3Ka

PQ, och Ox nanpapiaeHa no orpesky PQ.
2) wayano koopauHat Bbbpaxo B Touke P, a ocb Ox

HanpasJieHa Mo oTpe3ky QP.
148. Janwt: kBagpatr ABCD co cropoHoli a W (QyHKUHA

FMy=d}+ds+ ds+ d3, rtae dy= MA, dy= MB, d;=
= MC u d, = MD. Onpenenutb BEpaxeHHe 5ToH GYUKILHH,
€CJIM 32 OCH KOOPIAHHAT NMPHHATH JHATOHAJMU KBajapara (MpH-

yeM ochb Ox HampaeneHa no orpesky AC, oce Oy —mno or-

pesxy BD).

149. Ilpu yeaoBusx 3agaun 148 onpenenuth BelpaMeHHe
ans f(M) (HemocpeAcTBeHHO M NMpPH IOMoOIIH NpeoGpasoBa-
HHSl KOODJAMHAT, HCIOJb3ys pe3yabTaT 3ajaun 148), ecan
Hayano KOOpAMHAT BBIOpaHO B TOYKe A, a ocH KOOpAMHAT
HanpasJeHsl no ero cropoHaM (ock Ox —mo oTpesky AB,
ocb Oy — no orpe3ky AD).

150. Jana dyukuus f(x, y) = x2 4 y2 — 6x 4 8y. Onpe-
JeJUTb BBIpaKeHHe 9TOH (PYHKUHH B HOBO# KOODAHHATHOH
cHCTeMe, eClIHM Haya/lo KOOpAMHAT mepeHeceHO (6e3 HM3MeHe-
HHAl HanpaBaeHus ocel) B Touky O(3; —4).

151. Jana oyHruasa [f(x,y) = x2—y?—16. Onpene-
JIUTh BBIpaxKeHHe 3ToH GYHKUOHM B HOBOH KOOpPAUHATHOMH
CHCTEMe, €CJIH OCH KOOPAWHAT MOBEPHYTHl HA yroa —45°

152. lana dyukuus f(x,y) = x2 4 42 Onpeaenurp BhI-
paxenne 3tofl GYHKUHH B HOBOH KOODAHHATHOH CcHCTeMe,
€CJH OCH KOODIHHAT IOBEPHYTh HAa HEKOTOPBIH Yroa o.

163. Haritu Taxkylo TOuky, utoGbl HpH IlepeHoCe B Hee
Haya/jga KOODJAMHAT BhIpaxKeHHe OGyHKUUH [(X,y) = x2 —
— 442 — 6x + 8y + 3 nmocse npeobpa3oBaHUs He COLEPIKAJO
Y/eHOB IepBOH CTEeleHH OTHOCHTENbHO HOBBIX MepPeMeHHBIX.

164. Haiitu Takyo touky, 4roObl MNpH MepeHoce B Hee
Hauaja KOOPAWHAT BhIpaxkeHue GYHKUHH [(X,Yy) = x> —
—4xy + 4y>+ 2x 4+ y— 7 He comep:KaJoO UJIEHOB MNepBOil
CTelleHH OTHOCHTENbHO HOBBIX NEpeMeHHbIX.

155. Ha xakofi yron Hy:KHO NOBEPHYTb OCH KOOpIMHAT,
uToObl  BeIpaxenwe GyHRuuM [(X, y) = 2 — 2xy 4+ 42 —
— 6x 4 3 mocsae mpeobOpa3oBaHHs He CONEPKAI0 4YleHA C
NpoU3BeleHHeM HOBLIX NepeMeHHBIX?

156. Ha xakoi#t yron Hy»KHO MOBEpPHYTh OCH KOOpJAMHAT,

uTo6bl BEIpaxenue GyHKuHH | (¥, y¥) =322+ 2 V3 xy+ 42
nocse fpeo6pa3oBamhs He COAEPkKAJIO 4iIeHA C NMpPOU3Bese-
HHeM HOBbIX MepeMeHHBIX?
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§ 9. Monarue ypasHeHHs JduHUH. 3ajaHue JHHUM
NPH NOMOLUM YPABHEHHS

Papenctso Buga F(x, y) = 0 HasplBaeTcsT ypaBHEHHEM C JBYMA
nepeMeHHBIMH X, Y, €CTH OHO CHPaBeAJHBO He [V BCAKHX Map uHces
x, y. TCoBopsT, UTO [Ba 4HCAa X == Xp, Y == Yo YAOBJETBOPAIT HEKOTO-
poMy ypaBHeHHO Bhxa F(x,y)==0, ecld MpPH NOJACTAHOBKE 3THX YHCET
BMeCTO MNEPEMEHHbIX X H Y B ypapHelHe ero Jiepasi 4acTb obpalaercs
B HVJb.

YpapHenuem JAaHuo# JuHHM (B Ha3HAUEHHOH CHCTeMe KOOpAMHAT)
JIa3bIBAETCA TaKOe YpaBHEHHe C JABYMA MEpeMeHHbIMH, KOTODOMY YAO-
BIETBOPAIOT KOODAWHATH KaxAOH TOUKYM, Jewaleld Ha 3TOf JHIMH, H
He V/IOBJETBOPAIOT KOODAMHATBI KaXKAOH TOUKH, He Jexauwell Ha Hell.

B [nmadeHefluieM BMecTO BBIPaMEHHS <«JaHO YPABHEHHE JHHUH
F(x, y)=0» wmb uwacro G6yaeM TrOBOpHTh KOpoue: JaHa JHHHS
F(x, y)=0.

- Ecau naunl ypasHenus apyx namHud F(x, y)=0 1 @(x, y)=0, 10
COBMECTHOE pellleHHe CHCTEMB!

F(x,y)=0, ®(x,y)=0

Jaer BCe TOUKH HX IiepeceueHHs. Tounee, kampas nmapa umces, SBJIAIO-
LHaACa COBMECTHBIM pelleHueM 5TOH CHUCTEMBbI, onpepeader OAHY H3
TOUYEK TiepeccyeHMd,

157. Hauw toukn *) M(2; —2), Ma(2; 2), M5(2; —1),

M.(3; —3), Ms(5; —b), Me(3; —2). YcTaHOBUTb, KaKie U3
MAHHbIX TOYEK J1€XAaT Ha JUHHH, ONpefeseHHO! ypaBHEeHHEM
¥+ y =0, 1 Kakue He Jexat Ha Hel, Kakas JuHus onpe-
AejieHa faHHbIM ypaBHeHuem? (lM3o6pa3uth ee Ha uep-
Texe.) .
. 158. Ha sawnuu, onpenedeHHoHl ypaBHeHHeM X2 42 =
== 25, HAUTH TOUKH, a6CUUCCHI KOTOPBIX PABHEI CJAELYIOLIH M
urcaam: 1) 0, 2) —3, 3) 5, 4) 7; Ha 3TON Xe JHHHH BaAjITH
TOYKH, OPIHHATE!I KOTOPHIX PaBHbI CASAYIOWHM yucaaMm: 3) 3,
6) —5, 7) —8. Kakas JuHug ompeleseHa NaHHLIM ypab-
HeHueMm? (M300pasuth ee Ha ueprexke.)

159. YcraHoBHTh, KaKue JIMHHH ONPeJeNsIIoTCS Caely-
INAMH ypaBHEHUSI MU (MOCTPOHTh HX Ha uepTexke): 1) x — y=0;
2) x+y=0; 3) x—2=0; 4 x4+3=0; 5) y--5=0;
6) y4+2=0; 7) x=0; 8 y=0; 9) x2— xy=0; 10) xy -
F+y2=0; 11) 22—y>=0; 12) xy=0; 13) 2 —9=0;
14) x> — 8x +15=0; 15) 4>+ 5y + 4=0; 16) x°y — Txy -
+10y=0; 17) y=|x|; 18) x=lyl; 19) y +|x|=0;
20) x4+ |yl=0;, 21) y=Ilx—1[ 22) y=]x+2}
23) X2+ y*=16; 24) (x =2+ (y—1)*=16; 25 (x45)}+

*) B rex c1yuaqx, Korjia CHCTeMa KOODJIHHAT !¢ HasBaHa, [o]pa-
3yMeBaercst, UTO OHA — AEKapToBa NpaMOYroJsipHAA.
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+y—172=09; 26) (x— 1P+ =4; 27) 2+ (y+ 32 =1;
28) (x =34+ y*=0; 29 x*4-24?=0; 30) 2x*+ 34>+
+6=0; 31) (x — 2P+ (y+ 3+ [ =0,

160. JlaHbBl JHHHUH: 1) X-+Fy=0; 2) x—y=0; 8) x*+
+zé —36—00 4) 2+ y*—2x+y=0; b) x2+4 y? +4x-—-
OnpeneauTs, Kakue H3 HHX NPOXOAAT yepe3 Hauago Koop-
JHHAT.

161. Hanum gunuu: 1) x2412=49; 2) (x—3¢¥+
+(y + 472 =25; 3) (x+ 6y + (y—3) =25; 4) (x+5)° +
+(y—4)P=9; 5) 24 y*— 12x4 16y=0; 6) x>+ y>—
—-2x—|—8y+7 0, 7) X2+ y*—6x+4y+ 12=0.

HaiiTn TOYKH HX mepeceueHud: a) ¢ ochio Ox; 6) ¢ ocbio Oy.

162. Haiity Touku nepeceyeHHs ABYyX AHHAE:

1) 42 =8; x—y=0;
2) x2+y2—16x+4y+ 18=0; x4+ y=0;
3) x*+ y*—2x+ 4y — 3=0; x2+ y*>=25;

4) 4+ 4*—8x+ 10y +40=0; x4 > =4.

163. B nmoaapHoii cucreMe KOOPAHHAT HdaHBl TOYKH
M, (1; 3) Mo(2; 0), M3(2; 3, M, (V3 36‘-) a M (1; 5 71).
YCTAHOBHTh, KaKHe H3 3THX TOYEK JexXaT Ha JUHHH, Ornpe-
JeJeHHOH B [MOASPHBEIX KOODAHMHATAX YPABHEHUEM p ==
= 2c0s 0, ¥ Xakue He JexaTr Ha Hell. Kaxkas auuus ompe-

JeaseTcss xaHHbIM ypaBHenuem? {H3o6pasurp ee Ha uep-
Texe.) 3

164. Ha sunuu, onpeneneHHO# ypaBHEHHEM Q== —5=,
Ha#TH TOYKH, MOJSDHBIE YIVIDI KOTOprX paBHbl CAEAYIOLUM
YHUCIAM: a) %, 6) —%, B) 0, r) . Kakaa jquHua onpege-
JieHa JaHHBIM ypaBHeHHeM? (HOCTpOHTb ee Ha uveprexe.)

165. Ha nuHuH, onpefeneHHON ypaBHeHHEM pz—STlr;—é ’

HaHTH TOUYKH, IOJSIPHble PajHYChl KOTOPBIX PaBHLI CJAEAYIO-

muM umcaaM: a) 1, 6) 2, B) V2. Kakaa nunus onpefe-

JIeHa JAaHHbIM ypaBHeHneM? (ITocTpoutnb ee Ha yepTexe.)
166. YCTaHOBHTb, KakHe JHUHHU OINpPeAeJSAIOTCA B I0-

JSIPHBIX KOODIHHATAX CJAEIYIOIMMY YpaBHEHUSAMH (mo-

CTPOUTh UX Ha yepTexe). 1) p=2>5; 2) 6=£; 3) 8= —%,
4) pcosf=2; 5) psinB=1; 6) p=6cosB; 7) p=10sin6;

8) sme---i 9) sinp= 1 .
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167. TTocTpouts Ha wepteRe Chaenyiomue cﬁﬂpa;g‘r Apxu-
0
menat 1) p==26; 2) p=56; 3) p==3 4) p=——.
168. ITocTpouTh Ha YepTexe CiAeAYOILHe ThIepboJHue-
. 1 5 11 m
ckne cnipand: 1) p=+; 2) p=4; 3) p=753 4) p=—73"

169. IToctpouTrh Ha uepTexe caAeAYIOHHE JorapudpMHu-

tIecrmé cuoupaau: 1) p=29; 2) p=(%) .
170. OnpepenuTh AJHHBI OTPE3KOB, Ha KOTOpBIE pacce-

KaeT Cmupajr ApxuMena p = 30 nyu, BBIXOAALIHH H3 IO-

X

JI0Ca H HaKJIOHEHHHH K NMOJSDHOH OCH MOJ VIJIOM 8=-é-.

CaenaThb uepTex.
5
171. Ha cnupanu Apxumena p=—0 B3dTa TOUKA C,

MOJISIPHBIA  paguyc kKotopoit paeen 47. Onpepenutrb, Ha
CKOJIbKO 4YacTtedl 3Ta cOHUpalJb paccekaer MOJSPHBIH Paanyc
toukn C. Cgenath yepTex.

. 6 "
172, Ha runepGonunueckoil cmupanu 0 =-5 HalTH TOU-

Ky P, momspHbifi paguyc Koropolt paBeH 12. Cpenathb
YepTex.

173. Ha norapudmuueckoit cnupanu p == 3% nafitu roy-
Ky Q, moaspHuE paguyc kotopod paseH 8l. Cpenartb
JepTex.

§ 10. BoiBoja ypaBHEHUWH 3apaHee JAHHBIX JHHHH

B 3amavax npeabiiyulero maparpada JHHHS ompeaenanach MpH no-
MOIIM [daHHOro ypaBHeHHS, 3aechb Mbl OGydem HMeTb 3aZadyd MPOTHBO=
NOJIOXKHOTO XapaKTepa: B KamAOH W3 HHX JHHHA ONpelelfdeTcd YHCTO
reOMeTpu4eCKy, a ypaBHeHHe ee TpeOyeTcs Ha#TH.

[Tpumep 1. B pgekaproBod npsiMOYrofbHOf CHCTEMe KOODPAMHAT
BLIBECTH ypaBHEHHE TeoOMeTpUYEeCKOTO MeCTa TOueK, CyMMa KBaJparos
paccTosiHuf KOTOpHIX A0 ABYX HAAaHHBIX Touek A,(—a;0) u Ay(a;0)
eCTh BeNWuHHa NOCTOSHHASA, paBHad 4a2

Pewenue OGo3Hauum G6ykBoit M MNpOU3BOJLHYIO TOUKY MHHHH,
OykBaMu X H y 0603HAuMM KOOPAMHATH 9TOH Touku. TakK Kak Touka M
MOXeT 3aHWMAaTh Ha JHHHH J000e NOJOKEHHe, TO X H Y SBJAIOTCA
NepeMeHHBIMH  BeJWYMHAMH, HX Ha3LIBAIOT TEKVIMHMH KOODJAHHATAMH,

3anuuieM reoMeTpUYecKoe CBOWCTBO JNUHHH CHMBOJIHUYECKH:

(MA,)? + (MA;)? = 4a?. (1)

B sToM cooTiouweHuH MOpH ABHMKEHWH TaoukH M MOryT menaThcs
Aaudbnt MA, u MA, BhipasuM uX uepes TexyllHe KOOPLHHATH TOYKH M:

MA =V (x+a?2+yd MA=V(x—a)?+ 4%
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[Toncrasus monyveHHble BuipaxceHus B paBeHcTBo (1), HafizeM ypasne-
HHe, CRs3BIBAIOUIEE KOOPAHHATH X, ¥ TOUKH M

(x +F @) + 42 + (x — a)? + y? = 402, ©)

DTO M ecTh ypaBHeHHe AAHHON JHHHH.

IleCTBHTEIbHO, AJS KaXaod Touks M, nemaiuefi Ha 3TOH JHHHY,
BEIMONHACTCA ycloBHe (1) H, clegoBartedabHO, KOOPAHHATH Touku M Gy-
YT YAOBJIETBOPATH YPaBHeHHIO (2); nAs KaxXIoH Touku M, He Jexalueh
Ha NHHHHM, He OyaeT BHINONHATBECA VeiI0BHe (1) M, c/1enoBaTelbHO, ee
KOODJIHHATH HE OYAYT VAOBIETBOPATL YPABHEHHIO (2).

Taxum oGpasoM, 3agaya pemedd. OfHako ypaeHenue (2) MOXHo
YOPOCTHTB; pacKpbiBas CKOOKH H OPHBOAS TNOROOGHBIE YJeHLl, MOJYUYHM

ypaBHeHHe NAHHOH JIHHHH B BHIC

x2 4 y? =a2,

Tenepp J€rko noHaThb, YTO AAHHAA JH-
HHS eCTh OKPYKHOCTH C LEHTPOM B Ha-
yaje KOOPHHUAT H PaZHyCOM, pPaBHLIM Q.
IMpumep 2. B nonspHok cucreme
KOODAMHAT BHIBECTH YpPABHEHHE OKPYyXK-
HOCTH, KOTopas umeer uentp C(po; 6o)
H paauyc r (pHc. 7).
Pemenue. OGosHauuMm OyKkBoi
M UpoH3BOJBHYIO TOYKY OKDYIKHOCTH,
Puc. 7. 6ykBaMH p H O — ee moAfpHBIE KOOp-
auHartel. Tak xaxk Troyka M MoXxeT 3a-
HHMAaTh Ha OKDPYXKHOCTH Jio6oe MOJOXKeHHe, TO O H O ABJAOTCA nepe-
MeHHbIME BeauyHHaMH. Kak u B ciyuae JekapToBOH CHCTEMB!, HX Ha-
3bIBAIOT TEKYIIUMH KOOPAHHATAMH.
Bce ToukHM OKPYXXHOCTM OTCTOAT OT LeHTPA Ha DACCTOSHHU 7, 3a-
MULIEeM STO YCANBHE CHMBOJIHYECKH:

CM=r, (1)

Beipasum CM uyepes TekywiHe koopAuHaTh Touky M (Bocmoabsyemcs
TEOpeMo¥ KOCHHYCOB; pPHC. 7):

CM= Vp2 -+ pg o 2pop cos (B o 90) .

IToxcraBHB monydeHHOe BhipaXkehue B paBeHctso (1), HalhdeM ypas-
lleHHe, CBA3bIBAIOLlee KOOPAHHATH p, 6 Touxu M:

V92 + pg — 20,0 COS (B — 90) =7, (2)

3TO K eCTh YpaBHEHHe JAHHOH OKPYKHOCTH.

JelicTBUTEIbHO, AJf KaXAOK TOyKM M, Jexamielft Ha JaHHOH
OKPYHOCTH, BhmosiHsercss ycoiopve (1) H, C1e40BaTeNbHO, KOOPAHHATH
toukn M GyAyT yIoBleTBopATh YpaBHenwmo (2); Aas Kaxknoh Toukn M,
He JeKamel Ha JaHHOH OKPYXKHOCTH, He OYIEeT BLIMOJHATECH YCJO-
e (1) H, creloBaTeIbHO, €@ KOOPAHHATH He GYAYT YROBIETBOPSITDH
ypaBHeHuo (2).

Takum oGpasoM, 3agaua peireHa, MOXHO JHIIb HECKOJbKO YIpO-
CTUTb TI0JlyyeHHO® YpaBHEHHe 4 NPCACTaBHTb €ro B BHAe, CBOGOAHOM
OT panuKaiat

92 — 2000 cos (B — 60) =2 pg.
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174. BulBeCTH ypaBHeHHe TeOMeTpHUeCKOro Mecra TOYeK,
ONHHAKOBO YJaJIeHHBX OT KOOPJAHHATHBIX OCed.

175. BbiBeCTH ypaBHEHHUe TeOMeTPHYeCKOro MecTa TOUYeK,
HaXOLSALIMXCS Ha paccTosHHU a ot ocu Oy.

176. BriBeCTH ypaBHeHHe reOMETpHUECKOr0 MeCTa TOUYEK,
gaxoisaulHxess Ha paccroaHuu b ot ocu O«.

177. U3 toukn P(6; —8) mnposBefeHb BCEBO3MOXKHBIC
nyud o TepeceueHus ¢ ocklo abcuucce. CocTaBUTb ypaBHe-
HHe TeOMEeTPHYECKOT0 MecTa UX CepefiHH.

178. U3 touxn C(10; —3) mnpoBeleHbl BCEBO3MOKHbIE
Jy4n JO TepeceyeHHs C oCbio opanHar. CocTaBuTh ypaBHe-
HHMe TeOMEeTPHYECKOr0 MecTa HX CepeiH.

179. BripecTH ypaBHeHMe TPAEKTOPHM TOUKH, KOTOpad
B KaxJblli MOMEHT [BUKEeHHS OJUHAKOBO yAa.JeHa 0T TOUeK:
1) A3y 2) u B(@2; 3); 2) A(; —1) u B(l; —5);
3) A(5; —2) u B(—3; —2); 4) A(3; —1) u B(3; 5)

180. CocTaBHTb ypaBHeHHE TeOMETPHUECKOTO MecTa To-
YyeK, PasHOCTb KBAaAPATOB pPA&CCTOAHUHA KCTOPBIX IO TOUYEK
A(—a;0) u B(a;0) pasna c. ‘

181. BoiBecTu ypaBHeHHe OKPYXHOCTH, HMEMOUeH LEeHTP
B HayaJe KOOpAHHAT H pamuyc r.

182. BoiBecTd ypaBHEHHMe OKPYKHOCTH, HMEIOLLEH LEHT)
C(a; ) u panuyc r. '

183. JlaHo ypaBHeHHe OKpYXKHOCTH X2+ y? = 25.. Co-
CTABUTb YpaBHEHHe TIeOMeTPHUYECKOTO MeCTa CepellHH Tex
XODJ 3TOH OKPYXKHOCTH, JJHHA KOTOpPbIX paBHa 8.

184. CoctaBuTh ypaBHEHHE FeOMeTpPHUECKOTO MECTa TO-
HeK, CyMMa KBaJApaToB pacCTOAHMI KOTOPbIX [JO TOYeK
A(—3; 0) u B(3; 0) pasua 50.

185. Bepuunel kBagpata cyth Touku A(a; a), B(—e; a),
C(—a; —a) u D(a; —a). CoctaBHTb ypaBHeHHE FEOMETpH-
UECKOr0 MecCTa TO4YeK, CYMMa KBaApaTOB pAacCTOSHHA KOTO-
PblIX 0 CTOPOH 3TOTO KBajpaTra ecTh BeIHUYHHA MTOCTOSIHIIAL,
paBHas 642,

186. Yepes nauaao KOODAMHAT MPOBEICHbI BCEBO3MOXK-
Hble XOpAbl OKpy:KHOCTH (¥ — 8)2 4 y2 = 64. CoctaBuTh
YPAEBHEHHe IreOMETPHUUYCCKOTO MECTa CepeldH 3THX XOpA.

187. BoiecTH ypaBHeHHE IeoMeTPHUECKOTO MECTa TOuCK,
CYMMa paccTOfHMHA KOTOPLIX JO [ABYX [JaHHBIX TOYeK
Fi(—3; 0) m Fy(3; 0) ectp BeqauuwHa NOCTOSHHAS, paB-
Has 10.

188. BbiecTn ypaBHeHHe TeOMETPHUECKOTO MeCTa TOUeK,
DAa3HOCTL paccTOfHMIA KOTOPHIX [0 /[ABYX JAHHBIX TOuYeK
Fi(—5;0) u Fy(5; 0) ecTb BeMHYKHHA IOCTOsSIHHAS, paBHas b.
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189. BriBecTy ypaBHeHHe reoMeTpHUECKOTO MeCTa TOUEK,
AN KOTCPBIX paccTosiHHe 0 ganuoi toykn F(3; 0) paBHo
paccTtosHuio A0 gaHHOH mpsamof x -+ 3 = 0.

190. BeiBecTH ypaBHEHHe reOMETPUUECKOTO MECTa TOUEK,
CYMMa pacCTOsIHUA KOTOpPbIX 10 JBYX [HAHHBIX TOueK
Fy(—cy 0) u Fy(c; 0) ecTh BeJMUMHA NOCTOSIHHAA, paBHas
2@. JTO reOMETPHYECKOe MECTO Ha3hbiBAETCH SJJAHICOM, TOY-
ki Fy n Fy — oxycamu aJaumnca.

Ilokasath, YTO ypaBHEHHe HJIJIHICA HMEeT  BHI

=1 rmebli=a—c2

191. BbiBecTH ypaBHeHHe reOMeTPHUECKOTO MECTa TOYek,
PasHOCTb pAcCTOAHMH KOTOPHIX OO0 ABYX HAaHHHIX TOYeK
Fi(—cs 0) u Fa(c; 0) ecTh BeqMYMHA NOCTOSIHHAS, PaBHasd
2a. D10 TeOMeTpHUYECKOE MECTO HAa3blBaeTcsl THIepGOJOf,
TOYKH Fy u Fy — boxycaMu THIIepGOLL.

Iloka3aTb, UYTO YypaBHeHHe THNepOOABI HMEeT BHI
i 2 2
?-—-%T..-: 1, rne 2 = ¢ — a2

192. BriBecTn ypaBHEHHe reOMETPHYECKOTO MECTa TOYeK,
AJi KOTOPBIX pacCTOSHHE A0 AAHHOH TOUKH F(%; 0) paBHO

PacCTOAHHIO A0 MaHHOH NPAMOH X == — —g—. DTO TeOMEeTpH-

YyeCKOe MeCTO HasbiBaeTcsi mapaGoJo#, touka F — QokycoM
napa6oJbl, JaHHAA NpsiMasi — ee QHPEKTPUCOT.

193. BriBecTH ypaBHeHHe reOMeTpPHUECKOTO MeCTa TOYeK,
IJs KOTOpPBIX OTHOLIEHHE pACCTOSHHS N0 [JAaHHOM TOUYKH
F(—4; 0) x paccroaHuo A0 xaHHOA npsiMol 4x -+ 25 =10

4
paBHO —=.

194. BroiBecTu ypaBHeHHe I'eOMETPHUECKOr0 MecTa TOYEK,
JJIst KOTOPHIX OTHOIIEHHE pACCTOSIHHA [0 HaHHOH TOUKH
F(—5; 0) x paccroguuio o AauHofi npamoft 5x + 16 =0
pPaBHO %.

195. BoiBecTH ypaBHeHHe reOMeTPHYECKOFO MecTa TOYeK,
JJIs1 KOTODPhIX KpaTuaillie pacCTOAHHA JO0 JABYX JaHHBIX
okpyxHocTell (¥4 3)24y2 =1, (¥ —3)2+ y*>= 8| pasumnl
MexXny co6oil.

196. BriBecTH ypaBHeHHe TeOMeTPHYECKOTO MeCTa TOUEK,
JJIs KOTOPBIX KpartyafiluHe pacCTOSHHA IO JABYX JAHHBIX
okpyxHocTelt (x4 10)2 442 =289, (x—10)2+y2=1
paBHbl MeXIy coBoH.
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197. BriBecTH ypaBlieHHe TeOMETpHUECKOT0 MEeCTa TOUek,
JIsT KOTOPHIX KpaTtdailine PACCTORHHA 110 ﬂaHuHOﬁ OKpyXK-
HocTH (¥ —5)2+42=9 u Ao naHHOH mpsamoll ¥ 42 =0
paBHbl MEXIY coGoH. ’

198. [Ipamas MephneHIHKYyJ/AApHA IOJADHOH OCH M OTCe-
xaer Ha Hefi oTpe3ok, paBHbli 3. CoCcTaBUTL ypaBHeHHE 3TOH
npsaMofl B MOJSIPHBIX KOOPAMHATAX.

199. JIyu BBIXOAHT H3 MOJIOCA M HAKJOHEH K INOJSPHOHA
ocH MOJ yIJI0oM g— CocrapuTh ypaBHEHHE 3TOTO Jyya B MO-
JNApHBIX KOOPAHHATAX.

200. [Ipsmasa MpoXOAHT Yepe3 MOJIOC H HAKJIOHeHA K MO-
nsipuolt ocu moi yrmom 45°, CoctaButh ypaBHeHHe 3TOf
npsAMOil B MOJNSPHbIX KOOPAHHATAX.

201. B noJssApHBIX KOOpPAHMHATAX COCTABUTh YpaBHeHHE
reOMETPHYECKOTO MecTa TOYEK, PACCTOAIHHSI KOTOPHIX OT MO-
JIAPHOY OCH PaBHH 5.

202. OXpyXKHOCTb pajuyca R =5 NpOXOAHUT uepe3 mno-
JI0C, ee LIEHTP JIeXKUT Ha nojaspHod ocH. COCTaBUTh ypaBHe-
HHe 3TOH OKPYXXHOCTH B MOJSPHOH CHCTeMe KOOpAMHAT.

203. OkpyxHOCTh pagumyca R ==3 Kacaercd NOJAPHOM
ocu B nousioce. COCTaBUTh YpaBHEHHE 3TOH OKDPYKHOCTHU B
MOJASPHOH CHCTeME KOOpPAHHAT.

§ 11. MapameTpuueckue ypaBHEHHS JHHHU

O6osHauuM 6ykBaMy X ¥ ¥ KOOPAHHATH HCKOTOpOH Touku M; pac-
CMOTpUM JBe (PYHKIHH apryMeHra ¥: .

x=g¢(f), y=1() 8y

IIpn u3MeBeHum ¢ Benuuuilnl X u y OyAyT, BoOOlIe rosops, Me=
HATbCH, CJIefOBaTeabHo, Touka M Gynaer nepememarbci, Pasencrsa (1)
Ha3bIBAIOTCSl MapaMeTPHYECKHMHU YpPaBHEHUAMH
TKHUY, KOTOpas ABJAAETCH Tpaekropuel ToOU-
Kd M; aprymeHT { HOCHT Ha3BaHWe MapaMeT-
pa. Ecin u3 paBeHcTB (1) MOXHO MCKIIOYHTHL
napamerp ¢, TO NMOJYYHM ypaBHeHHe TPaeKTo-
pHH TOoukH M B BHIE

F(x: y)=0.

204. Crepxenb AB CKOJb3HT CBOH-
MH Kouuamu A ¥ B mo xoopauHar-
HbIM ocaMm. Touka M menut crepkeHb
Ha 1Be wacthu AM=a nu BM=b.
Brisect napamerpnueckue ypaBHeHHSI TPAGKTOPHH TOUYKH
M, npunsp B KauecTBe Napamerpa yroa ¢=— <XOBA
(puc. 8). HckiioynTts 3ateM mapaMerp ¢ ¥ HalTH ypaBHeHHE
Tpaexktopuu Toukn M B Buge F(x,y) = 0.

A

Puc., 8.

2 [, B. Kaereuux 33



205. Tpaexropueft Touky M SABASETCH JHUIC, YpaBHe«
2 2
HHe KOTOpOTO —E—;+-—yb—z-=1 (cm. 3amauy 190). BriBectu

napaMeTpHyYeCKHe YpPaBHEHHS TPAeKTOPHU TOYKH M, mpHHH-
Mas B KauecTBe mapamerpa ! yrosa HakJoHa oTpe3ska OM
K ocu Ox.

206. Tpaexropueii TOUKH M saBasiercsa runep6onaa, ypas-

. X2 !
HeHHEe KOTOpOI —2—2—-—-—J——=1 (cm. 3azauy 191). BriBectH

mapaMeTPHYEcKHe YPaBHEHHS TPAEKTOPHH TOYKU M, mpuHH-
Mas B KaueCTBe napameTpa ! yroJ HaKJOHAa OTpe3Ka oM
kK ocu Ox.

207. Tpaekropuein touku M samagerca mapabona, ypaB-
HeHHe KoTopoil y? = 2px (cm. 3agauy 192). BriBecTd mapa-
MeTpUUEeCKHe ypaBHEHHS TPAeKTOpHH ToukH M, mpuHuMas
B KayeCTBe Mapamertpa f:

1) opaunaty touku M;

2) yroJa HakJoOHA OTpesKa OM x ocu Ox;

3) yroJs HakJ/JOHa OTPe3Ka FM ¥ ocn Ox, riie Touka F —
¢okyc napaboml.
208. Janbl moaspHble ypaBHEHHS CJCAYIOUHX JHHHHA!

1) p=2RcosH; 2) p=2Rsin®; 3) p=2p- 52,

CocTaBHTh MapaMeTpHUYeCKHe YPABHEGHHUSl 3THX JIUHHMA
B JleKapTOBBIX IPSAMOYTOJbHBIX KOOPAHHATAX, COBMEIIAs MO-
JOXHUTENbHYIO MOJYyoCch aGCUUCC C MOJMSPHOA OChIO M BHIOGH-
pasi B KaueCTBe NlapaMeTpa MOJIAPHBINH yrod.

209. Janbl mapaMeTpHuYeCcKHe YpaBHEeHHUSA JHHHI:

1) x=£—29+1, 2) x=acost, 3) x=asect,
y=1t—1; y=asint; y=btgt,
4) xz.;i(t +—;-), 5) x =2R cos?¢, 6) x = Rsin 2¢,
y—.—;-g-(t—%); y = R sin 2¢; y=2Rsin’t;
7) x=2pctg®t,
y=2pctgt;

HCK/IOUHB ITapaMerp £, HaWTH YPaBHEHHT I3THX JIHHHHA

B BHJe
F(x, y)=0



FITABA 3
JIMHHH NEPBOro MNnopsiiKA

§ 12, O6mee ypaBHeHue NPsiMOH. YpaBHeHHe NpPAMOH
¢ Yr10BbIM KO03(h(HuHEHTOM. ¥YToJ MexAY ABYMs NPAMbIMA,
Ycaosue napaaneNbHOCTH M NEPHEHAHKYJ/sPHOCTH
ABYX MPAMbBIX -

B nekapToBhiX KOOpAMHATax KaXjas npsaMas onpenenasercd ypas-
HCHHEM MepBOH CTeNeHH H, o6paTHO, KaXA0e YpaBHEHHe NepBoi Cre-
HeHH oTpedesseT NPAMYIO.

YpaBHeHue BUAA

Ax+ By+C=0 (n

HasblBaercd ODIIMM YpaBHeHHeM NpAMOL.

Yron o, onpefenseMbifi, KaK I0KasaHGC Ha pHC, 9, HasblBaercd
yrioM Hak/JoHa npsMo# K ocu Ox. Tawreme yraa hakjoua npsmoil
K oci Ox HasblBaeTcsi YrVIOBbIM Ko3hdHIHEHTOM TPSIMOKH; ero OBbIUHO
o603HayaloT GYKBOL A: .~

kE=1gqa. .

Ypasuenue y = kx - b HasblBaeTcs YypaBHEHHeM MNpPSMOA C VIJIOBHIM
ko3bdunueHToM; % — yr7I0BOH KO3 (HIHEHT,
b — BequyHHa OTpe3Ka, KOTOPHI OTCeKAeT . | &
npsaMas Ha ocu Oy, cyuTas OT Hayaja Koop- /
RuHAaT,

Ecau npsamas 3ajana o6LUM YpaBHEHHEM

= &
Ax + By + C =0, - 5

g

A

TO ee yriosofi KospduuHeHT onpeaeasercs
1o gopmy.e g

A
b= — e Puc. 9.
YpaBHenue y ~— yo = k(X — xy) SBAAETCS YPABHEHHEM NpAMOMN, KO-

TOpas npoxoaut ueped ToukKy Mo(Xo; o) H HMeeT YIIOBOH Ko3hdi-
HHEHT k.

Ecnu npsamas npoxozur uepes Toukd Mi(xi; y1) ¥ Ma(xs; ys) TO
€e yraoso#t KosdPuUHEHT onpenensercs mo dopmyJe

b= Y — U .
‘X — Xy

ar 35



LR ek LA £h

X—XxX; _Y—U
Xy ~— Xi Ya — Y .

ABAseTCs YpaBHeHUeM MpPSIMOH, MPOXOAsLeH yepe3 ABE TOYKH
My (xi;91) 1 Ma(xg ys).
Ecnn usBecTHH! yrioBble KO3(GWIHEHTH IBYX NPAMBIX £y v kg, TO
OAMH H3 YINIOB ¢ MeXAy 3THMU MNPAMBIMH OnpefensieTcd no ¢opmyae
ky—k
tg(p=._2.__l_.
1+ &y

[pusnakoM napaniefbHOCTH HBYX NpPAMBIX SBJASeTCS PABEHCTBO HX
yro10BHX K03¢hHUHEHTOB
kl = k2¢

TIpH3HaKOM MepNeHAVKYISIPHOCTH IBYX NPAMBIX fABJSETCH COOTHO-
WeHKe
1

k]k2=—l HJIIH k2=‘—"k—'-
1

Huaue roBopst, yraoBele KO3DGUIHEHTH NepPNeHAHKYAAPHBIX OPAMBIX
o6paTHb N0 a6CcoqIOTHOHX BeJIHYHHE M MPOTHBOIMOJOXKHBI 110 3HAKY.

210. Onpenenuntb, xakue u3 Toyek M;(3; 1), M2(2; 3),
M;(6; 3), M, (—3; —3), M5(3; —1), Mg(—2; 1) nexar na
npaMolt 2x — 3y — 3 = 0 u xakue He Jex)aT Ha Hel.

211. Touxu Pi, Ps, P3, P, u Py pacnosioxeHbl Ha NpsMOH
3x — 2y — 6 = 0; ux abcuHCcCchl COOTBETCTBEHHO PaBHBI YHC-
agam; 4, 0, 2, —2 u —6, OnpeienauTh OPAHMHATHL 3THX
TOYeK.

212, Touxku Qi, Q2 Qs Qi u Qs pacnosoKeHbl HA MIpsi-
Mot ¥ — 3y + 2 = 0; ux opAHHATH COOTBETCTBEHHO DaBHHI
yucnam: 1, 0, 2, —1, 3. Ompenennts abCHUCCH ITHX
TOYeK.

213. OnpeneauTh TOYKY NepeceyeHHs NMpsMol 2X — 3y —
— 12 =0 ¢ KOOpAUHATHbBIMH OCSAMH M MOCTPOUIL 3TY Hps-
MYIO Ha yepTexKe.

214. Hafitn TOuKy nepeceyeHusr ABYX NPAMBIX 3X — 4y —
~929 =0, 2x 4+ 5y + 19 = 0.

215. Croponnt AB, BC u AC tpeyronbuuka ABC nanw
COOTBETCTBEHHO ypaBHeHUAMH *) 4X 43y — 5 =0, x — 3y +
+10=0, x—2 =0. Onpenenutb KOOPAHHATHI ero Bep-
LIHH.

216. JIaunl ypaBHeHHf ABYX CTOpPOH HapasieAorpamMma
8¢ +3y-+1=0, 2¢+y—1=0 u ypaBHeHue OXHOH H3

*) 3nech u Be3de B HadbHefilieM MOA YpaBHeHHEM CTOPOH MH! 6y-
JeM NOHHMAaTh YpaBHeHHA TpPAMAHIX, Ha KOTOPHIX JeXaT CTOPOHEI,
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ero amarotaneft 3x -+ 2y --3 = 0. Onpeleautb KoOpAHIIa-
Thl BEPUIMH 3TOTO Mapa/enorpaMma,

217. CTOpPOHbI TPeyroJbHHKA JieXKaT Ha [PAMbIX X -+
4+5y—T7=0, 3x—2y—4=0, 7x+y+ 19 = 0. Buiunc-
JHTh €ro maouaip S.

218. Ilaomaae TpeyroabHuka S ==8 KB. el.; JBe e€ro
pepimiubl cyTh To4kn A(l; —2) un B(2;3), a Tpetba pep-
mana C nexut Ha npsamod 2x 4+ y — 2 = 0. Onpeneautsb
KOOpAMHATH BepliHHbl C. -

219. INnaowaas tpeyroapduka S = 1,5 KB. el., ABe ero
pepliniibl cyTh Toukd A(2; —3) u B(3; —2); ueHTp TAKe-
CTH 3TOrO TPEYroJdbHHKA JEXHUT Ha npamoil 3x — y — 8==0.
OnpedeauTb KOOpAMHATH TpeThell BepuiHHb C.

220. CocTaBUTbL ypaBHeHHE MNPSAMOA U MOCTPOHTH Mpsi-
MYIO Ha uYeprexke, 3Has ee YIIOBOH KO3(P(HUHEHT £ u OT-
pesok b, otcexaemsiii eio Ha ocu Oy:

) k==, b=3; 2 k=3, b=0; 3) k=0, b=— 2
§) k=—2,0=3 5) k=—2 b=—5
6) h=—5, b=

221, OnpeneauTsb yriaoBoi KO3(phuUMEHT & H OTpe3ok b,
oTcekaeMbilt Ha ocu Oy, AN KaKAOH H3 NPAMBIX:

1) bx—y+3=0;, 2) 2x43y—6=0;

3) 5x+3y+2=0;, 4) 3x+2y=0;, 5) y—3=0,

222. Jlana npamas 5% - 3y —3 = 0. Onperenurs yrao-
Boli KO3 (hUIMEHT R mpaAMoH:

1) mapannenpHON JaHHOU NPSIMOH;

2) nepneHAUKYJIAPHOH K NJAHHOH NPSAMOH.

223. Jlana npamas 2x -+ 3y 4+ 4 = 0. CocraButbh ypae-
HeHHe MPAMOH, npoxondawel yepe3d Touky My (2; 1):

) napannenbHo gaHHON NpAMOH;

2) nepneHAHKyJIAPHO K LaHHOH (PSAMON;

224, lanbl ypaBHeHHA ABYX CTOPOH MNpPAMOYroJbHHKA
2x—3y+4+5=0, 3x+2y—7=0 u OfAHa U3 ero sepuIHH
A(2; —3). CocraBuTb ypaBHEHHS ABYX APYTHX CTODOH
3TOro NpsAMOYTrO/JAbHHUKA.

225. Jlaubl ypaBHeHHA JBYX CTOPOH MNpsIMOYrOJbHHKA
¥X—2y=0, x—2y+15=0 u ypaBHeHHe OAHOH U3 ero
nMaroHanedl 7x -4y —15=0. HafiTh BepWMHE npaMoO-
yroJNbHKKA.

226. Haiitn npoexuuio TOoukH P{(—6; 4) wHa npsmyo
4x — 5y :h 3=0,
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227. Haiitn TO4Ky Q, cHMMeTpHUHYIO Touke P(—5; 13)
OTHOCHTEJBHO npsiMon 2x — 3y —3 = 0.

228. B KaXJOM U3 CACLYOIUMX CJydaeB COCTABHTL
ypaBHeHHe npﬂmom napaanebHOH ABYM HAHHBIM lIPSAMBIM
M NPOXOAALIeH MocepefHHe MeXAy HHMH!

1) 3x—2y—1=0, 2) x4+ y+4+ 3=0,
3x —2y — 13=0; Sx+y—17=0;

3) 2x4- 3y —6=0,

4x 4 6y + 17 =0, s
4) 5x+T7y+15=0, b) 3x— 15y—1=0,
5x + 7y + 3=0; x—by—2=0,

229. BplyucauTh yrJa0BOR Kos(phuuUeHT 2 npamol, npo-
XoAsleH yepes IBe AaHHbe TOUKU: a) M, (2; —5), M2(3;2);
6) P(—3; 1), Q(7; 8); 8) A(5; —3), B(—1; 6)

230. COCTaBHTb YpaBHEHHA IPAMBIX, NPOXOASLIHX Ye-
pe3  BepLIMHEI  TpeyroabHuka A(b; —4), B(—I1; 3),
C(—3; —2) napanienbHo NPOTHBOMNOJOKHBIM CTOPOHAM,

231, Ilanbl cepeAuHbl CTOPOH TpeyroabHuka: M;(2; 1),
My(5; 3) u M;(3; —4). CoctaBHTb ypaBHeHHE €ro CToO-
pOH.

232, Jlanbl ape Touku: P(2; 3) u Q(—1; 0). CoctaButh
ypaBHeHHe NpPAMOH, MpoXoisdiueli yepes TOYKY Q nepmeH-
JHKYJISIPHO K OTPe3Ky PQ.

233. CocTaBuTh ypaBHeHUe NPAMOH, ecad Touka P (2; 3)
CAYXKHUT OCHOBaHHEM MepHeHANKYJafApa, ONYILEHHOTO H3
HayaJia KOOPJAHHAT HA 3Ty NPSIMYIO.

234. dauer  BepmuHB  TpeyrombHHKa  M;(2; 1);
Mo(—1; —1) u M3(3; 2). CocraBuTh ypaBHEHHS €ro BHICOT:

235. CTOpOHEI TpeyroJibHHKAa [LaHbl ypaBHeHHAMU 4x —
—y—7=0, x4+3y—31=0, x45y—7=0. Onpege-
JUTb TOUKY Mepecedyelysl ero BHICOT.

236, [aup BepmmHubl Tpeyroabuuka A (1; —1), B(—2;1)
n C(3; 5). CocraBuTb ypaBHeHUE NEPNEHAUKYIIPA, Oy«
IeHHOT0 M3 BepLHMHBH A Ha MelHaHy, NPOBEeHHYIO H3
BepIHHbI B.

237. Jlanbl BeplluHb TpeyrodbHuka A (2; —2), B(3; —5)
u C(5; 7). CocraBuTh ypaBHeHHe MNepNEHAHKyJaqapa, OIy-
IeHHOro H3 Bepwunbl C Ha OHCCEKTPHCY BHYTPEHHEIO yIvia
npu BepiunHe A.

238. CocTaBHTb YPABHEHHSI CTOPOH H MeIHaH TPEYrofbs
HuKa ¢ sepuminHaMu A (3; 2), B(5; —2), C(1; 0),
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239. Uepes toukn M;(—1; 2) u My(2; 3) nposenena
npsamast. ONpPEL&INTb TOUKH Mepeceyenus 3TOH apsiMof
c 0CSIMH KOODJIHHAT.

240. JlokasaTb, YTO YC/JAOBHE, NPH KOTOPOM TPH TOUKH
My(xs; Y1), Ma(xe; y2) u Ms(xs; Y3) JiexKaT Ha OJHOH Mps-
Mofi, MOKeT ObITh 3alKCaHO B CJAEAYIOLIeM BHje:

X, oy 1
Xo UYo | =0,
X3 Y3 1

241. Jloka3aTh, 4YTO YypaBHeHHe MNPSIMOH, INpPOXOAslLeH
yepes ABe AaHHBbIC TOUKH M;(x1; 1) n Ma(xe; yo), MOXKerT
6biTb 33INHCAHO B CJIEAYVIOLIEM BHJE!

x y 1
X1 Y 1 |=0.
Xy Yo 1

242, JlaHbl - mocjaeloBaTeAbHble BepLUHHBl BBIIYKAOTO
yetbipexyrogbHuka A(—3; 1), B(3; 9), C(7; 6) =
D(—2; —6). OnpelenuTb TOUYKy [epeceyeHHs ero AHaro-
HaJel.

243. Jlanbl fABe cMexHble BepumuHb A(—3; —1)
B(2; 2) napanaeaorpamma ABCD u rtouka Q(3; 0) mepe-
ceyeHus ero nauarodanseli CoCTaBUTb YpaBHEHHSI CTOPOH
5TOro napasienorpaMma.

+ 244, Jlanpl ypaBHeHHA JBYX CTOPOH MPAMOYIOJbHHKA
5x+2y—7=0, 5x+2y—36 =0 u ypaBHeHue ero gua-
roganu 3x 4+ 7y — 10 == 0. CocTaBUTb YpPaBHEHUS OCTaJb-
HBIX CTOPOH M BTOPOH AUAroHaAJH 3TOrO0 MNPAMOYIOJbe
HUKa.

245, Jlaubl BepuuHbl TpeyroabHuka A(l; —2), B(5; 4)
n C(—2; 0), CocraBurb ypaBHeHHs] GHCCEKTPHC €T0 BHY-
TPEeHHero ¥ BHeIUHEro yIJoB NpH BepiuunHe A.

246, CoctaBHTb ypaBHeHHe HpPAMOH, NPOXOAfALLeHd yepes
TOYky P(3; 5) Ha OJMHAKOBBLIX pPACCTOAHHAX OT TOYEK
A(—7; 3) u B(11; —15).

247, Haitu npoeknuio toukn P(—8; 12) Ha npswmyio,
npoxoasuyio uepes touku A(2; —3) u B(—5; 1).

248. Ha#ity touky M, cuMmMerpuunyto Touke M, (8; —9)
O’lléO(CH’IieﬂbHS) npaAMOd, Npoxoidulel yepes Touku A (3; —4)
HO(—1, —2)..
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249. Ha ocn abcuuce HalTH Takyio TOUKY P, yToGhl
CyMMa ee pacCTofiHHA g0 Todyek M(1l; 2) u N(3; 4) 6baa
HauMeHblIeH.

250. Ha ocu opaHHAaT Ha#TH Takyl TOUKY P, uTOG::
pasHOCTh paccTosiHufi ee 1o Touek M(—3; 2) u N(2; 5)
6bis1a HaubOoabLLIe].

251. Ha npaMo#t 2x —y — 5 =0 HafiTu Takylo TOUKy P,
CyMMa pacCToaHH# Koropo# mpo touexk A(—7;1), B(—5;5)
Obl1a 660 HaUMeHbuIeH, -

252. Ha npamoit 3x —y— 1 =0 HaliTH TAKYI0 TOUKY
P, pasnoctp paccrostHuil kotopo#t no Touek A(4; 1) wu
B(0; 4) 6bla 6bl HauGobled.

253. OnpenenuTh yroa ¢ MeXIy ABYMsl NPSIMbIMH:

1) bx —y 4 7=0, 3x 4 2y =0;

2) 3x—2y+4-7=0, 2¢+43y—3=0;
3) x—2y—4=0, 2¢ — 4y 4 3 =0;
4) 3x+2y~1=0, bx—2y+43=0.

254. Jana npsamas 2x+ 3y + 4 =0. CocraButh ypaB-
HeHHe [psMo#, mpoxoasaiief uepe3 Touky My(2; 1) nox
yrJioM 45° K 1aHHOH NpAMOH.

255. Touka A(—4; 5) saBagercs BeplIIHHON KBajaparta,
JMAaroHaJjab KOTOPOTO JIeXHT Ha npsamod 7x—y -4 8 = 0.
CocTaBuTb YpaBHeHHsS CTOpPOH M BTOpPOH [AMarOHAJH 3TOrO
KBajxpara.

256, JlaHbl IBe NpPOTHMBOMNOJOXKHBIE BEPLUHHBI KBajparTa
A(—1; 3) u C(6; 2). CocraBuTb ypaBHEHHS ero CTOPOH.

257. Touka E(l; —I1) saBaseTcs UeHTPOM KBaJpara,
OJHa H3 CTOPOH KOTOPOrQ JEXHT Ha -MpAMOH X — 2y 4
~+ 12 =0. CocraBuTb ypaBHeHHS NPAMbIX, Ha KOTOPbIX
JIeJKaT OCTa/IbHble CTOPOHBI ATOT0 KBaapaTa.

258. VI3 toukn Mo(—2; 3) nmox yraom o K ocd Ox Ha-
npassaed Jayy cBera. MspectHo, uto tga =3. oitas o
ocu Ox, nyu ot Hee orpasuics. COCTaBUTb ypaBHEHHA NMpsi-
MBbIX, HA KOTOPBbIX JeXKaT JyYHd MaJaloiufl U OTparKeHHBIH.

259. Jlyu cseta HampaBjeH mo mpaMofi X — 2y 45 =0,
Jo#ina no npamo#i 3x—2y+7 =0, ayd oT Hee oTpa-
auncs. CocTaBUTb ypaBHEHHE NPAMOH, Ha KO10pPOH JIEKHT
OTpPa’keHHbIH Jayu. .

260. /laubl ypaBHEeHHS CTODOH TPeyroJbHHKa 3X -+ 4y —
—1=0, x—7y—17=0, Tx4y-+ 31 =0. Hoxasars,
YTO 3TOT TPEYroNbHUK paBHoGeApeHHbI. PelmuTh 3anauy
NPH MOMOIIY CPAaBHEHHUS YIJOB TPeyroJIbHHKA,
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261. Jloka3aTh, 4TO ypaBHeHHe TPAMOH, MPOXOAfLLel
yepes TOUKy M;(xi; y1) napanneabHo npamo#t Ax -+ By -
4 C =0, Moxer ObTb 3amucano B Buie A(x—x) -+
+ B(y—y1)=0.

262. CocTaBHTbh YpaBHeHHe MPSIMOH, MPOXOIfllied yepes
trouky Mi(2; —3) napaaneasso npamoit: 1) 3x—7y -+ 3 =
=0;2) x4+9y—11=0; 3) 16x—24y —7=0; 4) 2x 4
+3=0;5) 3y—1=0. :

Pemuth 3aj4auy, He BBIUHMCASIA YIJIOBBIX KO3(D(PUILHEHTOR
NaHHBIX MPAMBIX.

Yxaszauue Bocnonb3oBaThed pe3y.bTaToM TNpefblAylled 3azauH.

263. lokasaTb, UTO YyCJOBHE MMepHEeHIUKYAAPHOCTH Mps-
Mbix Ax+Biy+Ci=0 Ayx-+By-+Co=0 noOxer
6bITh 3amucaHo B caeayiomieM Bune: A4, -+ BBy = 0.

264. YcTaHOBHTb, KaKHe M3 CJAEIYIOLIUX [ap MAPAMbIX
epHeHANKYASPHbI:

) 3x—y-+5=0, 2) 3x—4y+1=0,
x+3y—1=0; 4x —3y4-7=0;
3) 6x— 16y +7=0, 4) Ix—12y+5=0,
10x -+ 4y — 3=0; 8x 46y —13=0;
5) 7x — 2y 4 1 =0, 6) bx — 7y +4- 3 =0,
" 4x 46y -+ 17=0; 3x+ 2y —5=0.

Pemnth 3a4auy, He BBIUHCAAS YIMIOBBIX KO3(DDHIHEHTOB
NAHHBIX OPAMBIX.

VYkasanue. Bocnomp3oBatbcsd yCJIOBHEM —INepNeHIHKYJSPHOCTH
NpAMBIX, BbIBEJEHHBIX B 3ajade 263.

265. Jloxasatb, 4to (popMyJsa Aas1 ONpeleneHus yria ¢
mexkay npsaMbiMu Aix 4 Biy -4 Cy=0, Agx 4 Boy + Co=10
MOKeT ObITb 3aMHcaHa B ClefylolleM BHIE:

t — Ale — AzBl
g(p—- A Ay 4+ BB, '

266. OnpeleauTb yron ¢, o6pas’soBaHHBIA ABYMs npf-
MBIMH:

1) 3x—y+5=0,
2x 4+ y—7=0;
N xV2—yV3—-5=0,
B+V2)x+(V6-V3)y+7=0;
3) xV3+yV2—2=0,
xV6 —38y43=0.
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PewmuTh 3a1a4y, He BBIUMCIASS YII0BBIX KO3 HIIHEHTOB
JNaHHBIX MPSMbIX.

Ykagzanue Bocnosb3oBaTeCAd (GOPMYJIoi LIS ONpeleseHHsl yraa
MeXy RBYMS NPAMbIMH, NMOJyueHHOH B safade 265.

267, Jlanbl nOBe BepIIMHB TpeyronbHuka Mq(~10; 2)
u M,y (6; 4); ero BeICOTH Hepecekalorcst B Touke N(D; 2).
OmnpeaenuTb KOOPAHHATH TpeTbed BepminHb M.

268. laun nse Bepuuubl A(3; ~—1) u B(B; 7) Tpe-
yronpuika ABC u 1ouka N(4; —1). mepeceyenus ero
BbicoT. COCTaBHTb ypABHEHHA CTOPOH OTOrO TPeyroJib-
HUKA.

269. B tpeyronbuuke ABC paHbl: ypaBHEHHE CTOPOHHI
AB 5x—3y—+2=0, ypaBHenus Beicor AM 4x—3y -
+1=0u BN 7x+2y—22=0. CocTaBUTb ypasHeHHS
ABYX [PYrHX CTOPOH H TPEeTbedl BbICOTHI 3TOrO TPEYTOJb-
HUKA.

270. CocTaBuTb ypaBHEHHSI CTOPOH Tpeyronbhuka ABC,
ecqai faHbl oAHA u3 ero BepunH A(l; 3) u ypaBHEHHS IABYX
MeaaH X — 2y +1=0ny—1=20

271, CocraBuTb ypaBHEHHsSI CTOPOH TPEYrosibHUKA, eC/IH
JaHbl 0AHA u3 ero BepiiuH B(—4; —5) u ypaBHeHUS IBYX
BbICOT bx + 3y —4=0u 3x+8y -+ 13 =0.

272. CocTaBUTh ypaBHEHHSI CTOPOH TPEYroJbHHKA, 3HAs
ORHY u3 ero Bepiiud A(4; —1) u ypaBHeHHs AByX OHccek-
Tpuc ¥ —1=0unx—y—1=0

273. CocTaBHTb YpaBHEHHA CTOPOH TPEYyroJbHHKA, 3Has
oAHY erp BepuinHy B(2; 6), a Takke ypaBHEHHUS BbICOTHI
X—Ty~413=0 u Guccextpucsl 7x-+y-45=0, npose-
JAeHHBbIX H3 OAHOH BepIIHHE,

274. CocTaBUTb YpABHEHHS CTOPOH TPeyroJibHHKa, 3Has
oany ero Bepumuny B(2; —1), a Tak:Ke ypaBHeHHS BLICOTHI
3x —4y 427 =0 u Guccextpuchl ¥4 2y —5 =0, npose-
JNCHHBIX M3 Pas/JHYHBIX BepllHH.

275. CocTaBUTh ypaBHEHHS CTOPOH TPeyroJbHUKA, 3HaA
oady ero sepunHy C(4; —1), a TakxKe ypaBHEHHS BHICOTHI
2x —3y 4 12=0 u menuausl 2% -4 3y =0, npoBeIeHHHIX
M3 OAHOH BepIIHHEL

276. CocTaBUTb YpaBHEHHS CTOPOH TPeyroJbHMKA, 3Has
OIHy ero BepuiuHy B(2; —7), a Takxe ypaBHEHHS BHICOTHI
3x+y+11=0 u Meauann x4 2y -+ 7 ==0, nposeaen-
HLIX U3 PA3JHUHEIX BEepPLIMH.

277. CocTaBuTh ypaBHeHHS CTOpPOH TpeyroJbHHKa, 3Has
onHy ero Bepmuay C(4; 3), a TakkKe ypaBueHus Ouccek-
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TpUCH X+ 2y —5 = O i Megdansl 4x 4 13y — 10 =0,
NPOBEIeHHBIX H3 OJHOH BepIIHHHL.

278. CocTaBUTb ypaBHEHUA CTOPOH TpeyroJbHHKa, 3HaA
oaHy ero BepuuHy A (3; —1), a Takxke ypaBHeHHA OHCCEK-
rpuchl X—4y 4+ 10=0 u wmegnansl 6x - 10y —59 =0,
MPOBENSHHBIX H3 Pa3/IHYHLIX BEPLIHH.

279. CocTaBuTh ypaBHeHHE MNPAMOM, KOTOpas MNPOXOAUT
yepe3 HauaJO KOODAHHAT H BMeCTe C NMPAMBIMH X — Y =
+12=0, 2x+y+9 =0 obpa3yeT TpeyroJbHHK C IJIO-
niaablo, pasHoft 1,5 KB. en. '

280. Cpenu npsiMblX, NpOXoAsiHX Yepe3d Touky P (3;0),
HalTH TaKY0, OTPE30K KOTOPOH, 3aKJIOUeHHBIH MeXTy Mmps-
MbIMH 2X —Yy—2 =0, x4+ y -+ 3 =0, geaurca B Touxke P
TOMOJIa M.

281. Uepes toury P(—3; —|) npoBeleHbl BCEBO3MONK-
Hele npambie. J[okasaTbh, YTO OTPE30K KaxKAOH M3 HUX, 3a-
K/MIOUEHHBIH MeXJay MNpAMbIMH ¥ —2y—3 =0, x—2y -+
H- 5 =0, neaurca B Touke P momosam.

282, Uepes Touky P(0; 1) npoBeaeHbl BCEBO3MOXHBIE
npsamele, [[okasatb, UYTO Cpeld HHX HeT NPSAMOH, OTPE30K
KOTOPOH, 3aK/JIOUeHHBId MeXJy NpsMbIMH X — 2y — 3 = 0,
x—2y 4 17 =0, nenunca 6ul B TOUuKe P monoaam.

283. CoctaBuTb ypaBHeHHe MpsIMOH, MPOXOZAlIeH yepes
Haya/J o KOOpAHHAT, 3HAas, 4TO AJHHA ee OTpe3Ka, 3aKJio-
YEHHOTO MEXAY MpAMBIMH 2X— Yy + 5 =0, 2x —y 4 10 =
=0, pasaa }/10.

284. CoctaBUTb ypaBHeHHe MPAMOMH, NMPOXORALeH 4epe3
touky C(—5; 4), 3Had UTO AJMHA ee OTPe3Ka, 3aK/II0UeH-
Horo MexAy npambiMu X—+2y -+ 1=0, x4+ 2y—1 =0,
paBHa 5.

§ 13. Henoasnnle ypaBueHuss npsmoi. CoBmecTHoe
HCcae0BaHUe YPAaBHeHHI ABYX M TPexX NPAMbIX. YpaBHEHHE
npsMoli «B OTpe3Kax»

Ecan B obuieM YpaBHEHHH NPAMOH
Ax+By+C=0 (N

ONWH HMH ABa H3 Tpex Ko3hduuUAeHTOB (cauTasi H CBOGOIHHIH u/eH)
o0palaoTred B HyJIb, TO ypaBHEHHE HA3LIBATCS HEMOJHBIM. B03MOXKIiibl
CHAEAYIOIIHE CHYUaH:

1) C = 0; ypaBHenue umeer BuI Ax 4 By = 0 u onpegnensier nps-
Myi0, IPOXO/ISLIYIO Yepe3 HadaJo KOOPAHHAT. _

2) B=10 (A = 0); ypaBrenne umeer Buj Ax -+ C == 0 u onpege-
AfeT NpAMYIO, NMepneHAUKYaapHylo K ocH Ox. DTo ypaBHEHHe MOXKeT
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. ‘ C .
66ITh 3aMHCA”HO B BHIEe X = @, Tae a="‘"-z-_ ABAgETCA BeJUUHHOH

oTpesKa, KOTOPbIi OTcekaer mpamaa Ha och Ox, cyuTas OT Hayaaa ko-
OPAMHAT.

3) B=0, C=0 (A= 0); ypasuenne MoxeT OHTb 3aMHCAHO B
BHAe ¥ = 0 u onpexe’ser ocb NPAHHAT.

4) A =0 (8 =% 0); ypasHenne umeer Bup By -+ C = 0 u onpeje-
JseT NpsaMylo, NepHeHAuKyaapHyio K ocH Oy. 310 ypasHeHHe MOXCT

6HTb 3alHCaHO B BHJAe y == b, rie b——-——--B— ABJIIETCA BEJIHUYHHOH

OTpe3ka, KOTOPHHA OTceXaeT npsMasa Ha ocH Oy, CYHTAas OT Hayala Ko-
OpAHHAT, :

5) A =0, C=0 (B=0); ypaBHeHHe MOXeT OLITL 3alHCaHO B
Bufe y = 0 u ompefengeT ocb abcuucC.

Ecan un oand u3 ko3d¢uuHeHTOB ypaBHeHHa (1) He paBed HY.JLO,
TO ero MOXXHO npeobpa3oBarb K BHAY

x y

C
rae a=-—--—-:47 H b=—'-§- CyTb BeJHYHHBl OTPE3KOB, KNTOPbIE OTCE-

Kaer npsaMmas Ha KOODAHMHATHBIX OCAX.

VYpaBHenue (2) Ha3biBaeTcs ypaBHEHHEM NPSIMOH «B OTpe3Kax»,
Ecna 18e npamble ZaHbl ypaBHEHUSIMH

Aix+Biy+Ci=0 u Ayx+ By + Cy=0,
TO MOFYT IPeACTaBHTLCA TPH CIy4asn:
a) A = £l ~— NpPSMEIE HMEIOT OAZHY OOILYIQ TOUKY;
Ay B,

A _B G :
6) A4, =5, & z, NpAMEIE NTapaiJIeNbHE;

B) T=—B-—=—_z,——npmue CIHBAIOTCHA, T. €. 008 YpaBHEHHS
2 2 2 onpefensioT OJHY H TY XKe npaMyio. .

285. Oﬁpenenmb, Npd KakoM 3HaYeHHH a npsamas
@a+2)x+(@?—99y+3a2—8a+5=0

1) mapannenpHa ocu abcuuce;

2) napansenbHa ocu OpAMHAT,

3) NPOXOAHT Yepe3 HAYAJO KOOPAHHAT, .

B kamjpoM ciyuae HamHcaTb ypaBHEHHE MpPAMOM,

286. OnpefennTh, pU KAKHX 3HAYEHHAX M W n NpsMas

(m4+2n—=3)x+Cm—n+1)y+6m~+49=0

napaJdJenblia OCH aOCLHCC B OTCeKaeT Ha OCH OpAHHAT OT-

pe3oK, paBHBIA —3 (cuMTas OT Hayana koopamuat). Hanu-
CaTh YpaBHEHHE 5TOH NPSAMOH,
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287. Omnpenenutb, NP KaKHX 3HAYEHHAX M H n NpAMas
@m—n+5x+Mm+3n—2y+2m-+7n419=0

napaniielbHa OCH OPJAMHAT M OTCeKaeT Ha ocu abcuuce or-
pe3oK, paBHB# -5 (cuuras or Havyana koopauHat) Ha-
TMCaTh YpaBHeHHE 3TOH MPAMOH.

288. Jloka3aTh, UTO B CACLYIOUIHX CJAyYasix ABe JaHHbIE
npsaMble IepeceKaloTcs, M HAHTH TOYKY HX IepeceyeHHst

1) x4+ 5y —35=0, 3x+ 2y —27=0;

2) 14x — 9y — 24 =0, 7x —2y — 17 =0;

3) 12x 4+ 15y —8 =0, 16x L+ 9y — 7=0;

4) 8x— 33y —19=0, 12x 4+ 55y — 19 =0;

5) 3x+5=0, y—2=0.

289. JlokasaTb, UTO B CJASLYIOUIHX CJAyYadx IBe JaHHBIe
npsMble TapasiiesbHbl:

1) 3x 4+ 5y —4 =0, 6x+ 10y +7=0;

2) 2x — 4y + 3=0, x —2y=0;

3) 2x — 1 =0, x+3=0;

4) y+ 3=0, by —7=0.

. 290, JToka3aTh, 4YTO B CJAEAYIOIIHX CAYy4afxX ABe JaHHbIE

npsiMble COBNANAIOT:

1) 3x+5y—4=0, 6x + 10y — 8 =0;

%) x—yV2=0, V2 —2y=0;

3) Y3 —1=0, 3x—V3=0.

291, OnpenenuTb, NPpU KaKUX 3HAUYEHHAX @ U b IBe mpe-
MeblIC

ax — 2y —1=0, 6x—4y —b=0

1) umetotr oaHy OOGIIYI0 TOYKY; 2) mapanenbHbl} 3) COB=

nanaior
292, OnpenenuTb, NpH KAaKUX 3HAYEHHAX M H n [Be

npaMble
mx+8y+n=0,. 2x+my—1=0

1) mapannensHsl; 2) coBnajaioT; 3) nepneHIHKYASPHEI,
293. OnpenenuTb, IPH KAKOM 8HAYEHHH M JBe NpPAMBIe

m—Dx+my—5=0, me+Q2m—1)y-+7=0
NlepecekaioTcs B TOUKe, JeXalllell Ha ocu aGcuuces
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294. Onpenenutb, NPH KaKOM SHAYEHUH M JBe IpPAMbe
mx+ (2m<+8)y+m+6=0,
Cm+DE+(m—)y+m—2=0

nepecekaloTes B TOUKe, Jiexalllell Ha OCH OPJAHHAT.
295. YCTasoBUTh, MepeceKaloTcss JH B OJHOH TOYKE TPH
npaMule B CASAYIOILMX CIydyanax:

1) 2+ 3y —1==0, 4x—8y+5=0, 3x—y -+ 2=0;
2) 3x— y+3=0, bx+3y—7=0, x—2y—4=0;
3) 2t — y+1=0, x+2—17=0, x4 2y —3=0.
296, Jlokasath, uTQ ecau Tpu npsamue Ax + By
{"—F Cl =0, Azx-’-uBzy +'_Cg=0, A3x+Bgy+C3=Onep,e-
CeKaIoTCsI B OJHOH TOYKE, TO
A B C
Ay By Cy{==0.
A3 By C;
297. Jloka3aTb, UTO €CJH
4, B, C
Ay, B, C, =0,
Ag B3 C3

7o Tpu npamele A =By 4 Cy==0, Ayt + Boy 4 Cy =0,
Asx 4 Bsy o+ Cs == 0 nepecekaloTcs B OXHON TOUKE HJIH
napaJJenbHbl,

V298, QnpenenuTth, NPH KAKOM SHAUEHHH G TPH NPAMBIE
2x—y+38&=0, ¥ y+3=0, axf-y—13=0 Oyayr
nepecekaThesl B ONHOM TOYKe.

299, [annl npsamse: 1) 2443y —6=0; 2) 4x— 3y
MH-24=0; 8) 2x43y—9=0; 4) 3x—5y—2=0;
5) 5x +2y—1=10. CocTaBuTh [/1a HUX YDABHEHUS <B OT-
pes3kax» ¥ MOCTPOUTHb 3TH NPAMBIC HA YepTexKe.

300. Bruueauth NIOILAAb TPEYTOJbHMKA, OTCEKAaeMOTO
npsaMod 3x — 4y — 12 = 0 oT KOOPAUHATHOTO yIJa.

301. Co¢TaBHTL ypaBHEHHE MPAMOH, KOTOPas MPOXOAMT
yepe3 Touky M;(3; —7) u oTCeKaeT Ha KOOPAMHATHLIX OCSIX
OTJIMYHBIE OT HyJsl OTPe3KH OJHHAKOBOH BeJHYHHH (CYHTas
KaXXAbBA OTPe30K HampaBJeHHBIM OT Hayaja KOOPAMHAT).

302, CocraBuTh ypaBHEHHE NPSIMOH, KOTOpPas NPOXOJHUT
yepe3d TOYKY P(2; 3) u oTceKaeT Ha KOODAHHATHBIX OCAX
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oTpPe3KH DPaBHON AJHHBI, CUMTAsl Kax[bli OTPe30K OT Ha-
yaja KOOPJUHAT.

303. CocTaBUTh YpaBHEHHe NPSAMOH, KOTopasg MHPOXOJIHUT
yepe3 Touky C(l; 1) u oTcekaeT OT KOOPAMHATHOrO yria
TPEYTrOJbHHK C IJI0LLA/IbIO, PABIOH 2 KB. e,

V 304. CocTtaBuTh YpaBHeHHe MpPSAMOH, KOTOpAas NPOXOJHT
yepe3 TOUky B(5; —5) u oTCekaeT OT KOOPAHHATHOTO YrJja
TPEYTOJbHHUK C MI0LIAABI0, paBHOH 50 KB. en.

305. CocTaBUTb ypaBHeHHe NPAMOH, *KOTOpaAsT NPOXOJUT
yepes touxy P (8; 6) u oTcekaeT OT KOOPAMHATHOTO Yr.Ja
TPEYroabHUK C MJoOILajbio, paBHoH 12 KB. en.

306. CocTaBUTb ypaBHEHHe MNpsIMOH, KOTOpPasd HPOXOAMT
yepe3 Touky P(12; 6) u oTcekaeT oT KOOPAMHATHOro yraa
TPEYroJbHUK C naomaneto, papaoi 150 k.. ed.

307. Uepe3s Toury M(4; 3) mnposejeHa npsmMad, oTce-
Kaiollas OT KOOPAMHATHOTO yryla TPeYroJabHUK, TMJIOLIalib
KOTOpPOro paBHa 3 KB. eA. OnpeleNuTp TOUKH INepeceueHHs
3TOI NPSIMOIl C OCAMH KOOPJAMHAT.

308. Yepes touky M;(x;; yi1), rae x1y > 0, npoBenena
npsiMast

£ Y __
'E'+b ?

OTCeKawllass OT KOOPAHHATHOTO YIJIa TPEYTrOJbHHK, MJIO-
magb Kotoporo paBHa S.-Onpenenantb, MpH KaKoOM COOT-
HOWLIEHHH MEXJAY BeIHUHHAMH X1, Y1 H S OTPe3kH a u b Gy-
IyT HMeTb OJMHAKOBble 3HAKH.

§ 14. HopmaabHoe ypaBHeHue npsiMoif. 3ajaua
onpefeNeHHs1 PACCTOAHUA OT TOYKMU A0 NPAMOM

IIycts Ha nmnockoctd xQOy paHa npamas. IIpoBexeM uepes Hauamdo
KOOPZAHHAT MepNeHAHKYIAp K JAHHOH NpPSMON K Ha30BeM €r0 HOPMAJkI0,
O6osnaynM ueped P Touky HepeceyeHHs HOPMAJH € NaHHOH TPSIMON
¥ YCTZHOBHM IOJOXHTeNbHOe HamNpaBJeHHe HOPMany ot Toukn O
R Touke P.

Eenu o ectb nmomsApHEE Yrom HOpManHW, p— AJMHHA OTpPe3ka OP
(pue. 10), To ypaBHeuwe RaHHON NMPSIMOH MOMKeT GhITh 3aMHCaHO B BHAQ

xecos0 -t yesina—p==20;
\
YpaBHeHHe 5TOr0 BHAA Ha3bIBACTCH HOPMAJbHBIM.

ITycte nama xaxkas-HuGyab TpsiMas M NpPOM3BOJMbHAA Touka M*;
0603HaynM uepe3 d paccTosiHue Toukn M* ot gaHHo#l mpamoir, OTkao-
HeRHeM O Touku M* or npsMol HaswiBaeTca umcao -+d, eciM jaunas
TOYKa H HauaJ0 KOOPIMHAT JeKaT IO pasHble CTOPOHB! OT [aHHOR
npaMofl, u ~d, eciu NaHHAf TOYKA H HAadalo KOODAMHAT PacHOOMKEHEL
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M0 OJHY CTOpOHY OT AaHHOH mpsMoi. ([lna Touer, Jexaummx Ha caMmof
npamoli, 6 = 0.) Eciu naubn xoopaunartsl x*, y* Toukn M* m Hop-
Ma/JbHOE ypaBHEHHe MPAMOH X COs ¢ == y sin ot — p == 0, To OTK.;10HeHue O
Touxn M* oT 3TOH mpsMO#t MOKeT ObIThb BHIUHCICHO Mo (opMmyne

== x*cosa -+ y*sina — p,

Takum o6pas3oM, utobbl HaHTH OTK/JIOHEHHe KaKOH-HHGyAb Toukn M*
OT JaHHONM mnnAMOf, HYXKHO B JIEBYI0 YacTh HOPMAJBHOI0 YypaBHEHHS
3TOH TNPAMOR BMECTO TEKYLWIHX KOOpIH-
HaT NOACTABUTbH KOODAWHATH ToukH M*,
IMonyyenHoe uyucno GYAET PABHO HCKOMO-
MY OTKJIOHCHHIO,

Uro6n HaliTH paccTosiiie d OT TOUKH
Jlo  mpsiMOM, NOCTAaTOYHO BHYHCIUTL OT-
KJIOHEHHEe W B35iTb €ro MOJNYJb:

d=|6].

Ecau pano obuiee ypaBHEHHE NpPAMOH
Ax 4+ By+4C =0, 10, uTO6H NPHBECTH
Puc. 10. ero K HOpMa/lbHOMY BHIY, HYXKHO BCe wJe-
Hbl 3TOTO YypaBHEHHsl YMHOXHTh Ha HOp-
MHPYIOILUHA MHOXKHTEIb W, OmpeneaseMuil popMyiol

M=i————-—___l__._..——.
. VAT F B?

8HaK HOPMHDYIOUIEr0 MHOMKHTENS BBIGHPACTCH NPOTHBOMOJIOXHHIM 3HAKY
CBOGOAHOTO YJeHa HOPMHPYEMOrO YPaBHEHHUS.

309. Ompenenurb, KakKHe H3 CAENYHOLHUX ypaBHEHHH
OpAMGIX ABAATCA HOPMAJbHBIMHU:!

4 2 3

) gx—5y—3=0; 2 2x—gy—1=0;

5 12 y 5 12
8 wrx—gyt2=0 4 —gFrt+Fzy—2=0
5) — x4+ 2=0; 6) x —2=0;
7 y+2=0 8) —y—2=0,
310. [IpuBectu obLlee ypaBHeHHE MNPAMOH K HOPMa/b-

HOMY BHAY B KAXKIOM H3 CJeJyIOLIHX CIyyaeB: ‘

1) 4x—3y—10=0; 2 2x—oy+10=0;

3) 19x — By +13=0; 4) x4+ 2=0;
) 2% —y — V5 =0,
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311, aupl ypaBHEHUS MPAMBIX:

) x—2=0;, 2) x4+2=0; 3) y—3=0;

4) y+3=0; 5 xV3+y—6=0; 6) x—y+2=0;
7 x+yV3+2=0;

8) xcosp—ysinfp—qg=0, ¢g>0; p—ocrpuit yroxm
9) xcosp-+ysinp+g=0, ¢g>0;, B —ocrprit yroa,

OnpegeauTb OOJMAPHBIA Yroa HOPMadd o W OTPE30K p
I8 KaKAOH W3 HLAaHHBIX MPAMBIX; MO MOJYYEHHLIM 3Haye-
HHSAM [apaMeTPoB o W p [OCTPOHTb 3TH MpsAMble HA uep-
TexXe (B NOCAEAHMX ABYX CAydyasxX MOCTpOEHHE MpPAMOH Bbl-
NONHUTh, cundtas fp==30° u g = 2).

312. Buiyucauts BeNMHYUHY OTKJOHeHHA & U paccros-
Hue < TOYKH OT MNPAMOH B KaxXIOM H3 CACAYIOILHUX CJay-
faep: 1) A(2; —1), 4x+3y+10=0; 2) B(0, —3),

bx— 12y —23=0; 3) P(—2; 3), 3x—4y—2=0;
4) Q(l; —2), x—2y—5=20.
313. YcraHoBuTb, Nexar A Touka M(l; —3) 4 nayago

KOODAMHAT MO OAHY MMM NO DAa3Hbie CTOPOHBI KaXXJAOH u3
caenyomux npameix: 1) 2x—y+5=0; 2) x—3y—5=
=0; 3) 3x4+2y—1=0; 4) x—3y+2=0; 5) 10x+
'+ 24y + 15 =0.

314. Touka A(2; —D) aABAAeTCS BepWIHHOH KBaApaTa,
OllHa H3 CTOPOH KOTOPOrO JIeXHUT Ha NPAMOH X — 2y — 7 =
= (. Buiuncaury naomanb 3T0ro Kgajapara.

315. lasbl ypaBHeuUS [OBYX CTOPOH MNPAMOYroJbHHKA
8x—2y—5=0, 2x+3y+7 =0 u oana U3 ero BepilHH
A(—2; 1). Bblyucadrp nJoiiajib 3TOr0 NpsSMOYTOJbHHKA.

316. JTlokasatb, 4TO npsamas 2x 4y + 3 = 0 mnepece-
KaeT OTPe30K, orpaHnueHHblfi Toukamu A(—5;1) u B(3;7).

317. Iloxasarte, yto npamas 2x—3y + 6 =0 He mepe-
CeKaer OTpe3sKa, OrpaHuyeHHoro toukamMu M;(—2; —3) u

Mz (1l; —2). .
318. IMocnenosarenbHbie Bepume! YeThbIpeXyrobHUKa
cyts Touku A(—3; 5), B(—1; —4), C(7; —1) u D(2; 9).

¥CTaHOBHTh, H4BASETCH JH sTOT YeTblpeXyTrOJbHHK BbI-
IYKJBIM.

319. TlocaenoBaTesibubie BEPIIMHBI  YeTHIPEXYro.IbHHKA
cytb Toukn A(—1; 6), B(l; —3), C(4; 10) u D(9,; 0).
YcraHoBHTh, #ABJASETC JIH  3TOT YeTHIPEXYroJAbHHK Bbl-
NYKJbIM, ‘
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320, Jaunl Bepimuubl TpeyroapHura! A(—10; —13),
B(—2; 3) n C(2; 1). Brluncauth AMUHY NMEpIeHTHKYAADA,
ONyLIEHHOr0 H3 BepWIMHH B Ha MexHaHy, NPOBEIEHHYIO
u3 BepugHb C.

321. Cropouwt AB, BC u CA tpeyroabuuka ABC coort-
BeTCTBE€HHO [aHH ypaBHeHUAMUH X ~-2ly—22 =0, bx —
— 12y 47 =0, 4x— 33y - 146 = 0. BLUNCIHTL PACCTOS
HHe OT leHTpa TMXKEeCTH 3TOTO TPEYroJbHHKa M0 CTOPO=
el BC

322. Bpuucauth paccTosinde d MeXAy IMapanaebHBIMH
NPSAMBIMH B KaXXJ0M H3 CJIEIYIOUIHX CAYYaes!

1) 3x—4y—10=0, 2) Bx—12y-+ 26=0,

6x—8y+ 5=0; . Bx=~12y —13=0;
3) 4¢~3y+ 15=0, V4) 24x— 10y + 39=0,
8x — 6y + 25=0; 12 — b5y —26=0.

323. [IBe cTOpOHBI KBagpaTa JeXaT Ha NPAMBIX 5xX —
— 12y — 65 =0, 5x — 12y 4 26 = 0. Buiudcuth ero mmio-
1majb.

324. okaszatb, uyto npamasi bx —2y—1 =0 mnapane.
JeabHa npaMbM bx —2y4+7=0, b5x—2y—9=0 u
NleNIUT PAacCTOSIHHE MEXJAY HHMH TONOoJaM.

325. Jlaubl TpH mnapaaneibHble npamee: 10x -4~ 15y —
—3=0, 2x+3y+5=0, 2¢x 43y —9 = 0. YcrauopuTs,
YTO IepBasi H3 HUX JIEKHT MEeXAY ABYMS JNPYTHMH, H BBI+
UHCJUTh OTHOIIEHHE, B KOTOPOM OHa Je&JMUT PACCTOSHHE
MEXIy HHMH.

326. JlokasaTh, uTo depes Touky P(2; 7) MOXKHO npo-
BeCTH [IB€ NpaMble TakK, u4TOObl HX PaCCTOAHHS OT TOUKH
Q(1; 2) 6B paBHH 5. Cocraputs YPaBHEHHS] 3THX NPSIMBIX,

327. Jlokasatb, 4TO Hepes TOuKY P (2, 5) mMoxHO mpo-
BEeCTH JBe NpSIMble TaK, YTOOb HX PAaCCTOSIHHSL OT TOUYKH
Q(5; 1) OblIn paBHbI 3. CocTaBHTb ypaBHEHUSA 3TUX Mps-
MHBIX,

328. Ioxa3sarp, uro uepe3 Touky C(7; —2) MOXHO Ipo-
BECTH TOJBKO OJHY NPAMYIO TaK, YTOOGBl pacCTOSIHAE ee OT
Toukd A(4; —6) Owio paBrHo 5. COCTaBHTL ee ypaBHeHHe.

329. Jloxasartb, uTO uepe3 TOuky B(4; —5) HeBO3MOXK-
HO NPOBECTH HPSIMYK0 TaK, 4TOObl pacCTOSHHE ee OT TOUYKH
C(—2; 3) 6vL10 paBHO 12,

330. BrisecTu ypaBHeHHE reoOMETPHYECKOTO MECTa TOUeK,
OTK/JOHeHHe KOTOPhIX OT Ipamoil 8% — 156y —25 =0 paes
HO —2,
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331. CoctaBuTh ypaBHeHHe TIPAMBIX, MapajleJbHbIX
npamoit 3x—4y—10=0 u oTCTOALLHX OT Hee Ha pac-
crosHun d = 3.

332. aubl JxBe CMexHbie BeplluHbl kBazpata A(2; 0)
n B(—1; 4). CocTraBUTh ypaBHeHHUS €ro CTOPOH.

333. Touka A(D; —1) sBaserca BepluuWHOH Ksajparta,
OJlHA H3 CTOPOH KOTOPOTO JeXUT Ha npaMol 4x—3y —
~7 = 0. CocTaBuTb ypaBHEHHSl NPSAMBIX, HA KOTOPLIX Je-
»KaT OCTaJIbHble CTOPOHAL 9TOTO KBajpara.

334. [laubl ypaBHeHHS JBYX CTOPOH KBajpaTta 4x —
—3y+3=0, 4x—3y—17=0 u o1Ha H3 ero BepIIUH
A(2; —3). CocraBuTb ypaRHEHHs JBYX JpPYrHX CTODOH
5TOr0 KBajpara.

335. /laHpl ypaBHeHHS JBYX CTOPOH KBajapata O5x -+
H 12y — 10 =0, 5x+4 12y +29 =0. CocraBuTh ypaBHe-
HHSl JBYX JpPYrHX ero CTOpPOH MPH YyCJIOBUH, YTO TOYKA
M, (—3; 5) JexHT Ha CTOpPOHE 5TOro KBaJjpara.

336. OtkioHeHus Touku M or npaMbIX 6x — 12y — 13 =
=0 un 3x—4y— 19 =0 paBHBI COOTBETCTBEHHO —3 H —B5.
OnpenenuTbh KOOPAUHATH TOUKH M.

337. CocraBuTb ypaBHeHHe NPAMOH, MpPOXoAsAlleH uepes
TouKy P(—2; 3) Ha OILMHAKOBBLIX pPACCTOSHHSX OT TOYEK
A{b;, —1) u B(3; 7).

338. CocTaBuTh ypaBHEHHE reoMeTPHUECKOro MecTa To-

K, PaBHOYJaJeHHbIX OT [BYX NApa/iesbHbIX MPAMBIX:

) 3x—y+4+7=0, 2)x—2y+3=0,
3x —y—3=0; x—2y—+7==0;
3) S5¢x—2y—6=0,
10x — 4y + 3=0.

339. CocraBuTtb ypaBHeHHss OHCCeKTPHC YI/ioB, 06pas3o-
BAHHBIX JBYMS IepeceKarolIMUCA PIMBIMH:

) x— 3y+5=0, 2) x—2y—3=0,
3x — y—2=0; 2x+ 4y +7=0;
3) 3x+ 4y—1=0,
5x 4+ 12y — 2 =0,
340. COCTaBHTD ypaBHEHHs NPAMBIX, KOTOPble MpPOXO-
AAT depe3 T0UKy P(2; —I1) u BMecTe ¢ npaMbIMH 2x — y -

F9=0, 3x+46y—1=0 o6pasyor paBHOGeapeHHbIE
TPEYroJIbHUKH,
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841. Onpenenuts, gexar an touka M(l; —2) u Havano
KOOpDIHHAT B OJHOM, B CMEKHBIX HJIH BepPTHKAJbHBIX yI+
JaX, o6pasoBaHHbIX NPH IepeceYeHHH ABYX NPAMBIX:

1) 2x— y— 5=0,-2) 4x+ 3y — 10=0,
3x+ y+10=0; 12 — 5y — 5=0;
8 x—2y— 1=0,
3x— y— 2=0.

342. Onpenenuts, Jexat Ju touku M(2; 3) u N(5; —1)
B OJLHOM, B CMeXHBIX WIH BepTHKaJbHBIX yIyax, o6pa3o-
BAHHLIX TPH IepecedeHHy ABYX MPSAMBIX:

) x—3y—5=0, 2) 2x+7y—5=0,
2+ 9y —2=0; x+3y+7=0;
3) 12x+ y—1=0,
13x + 2y — 5=0.

343. OnpenesuTb, JeXHT JaH HavyaJo KOOPAHHAT BHY-
TPW UJH BHE TPEYrOJbHHKA, CTOPOHBI KOTOPOro JAaHbl ypaB-
Heguamu 7x —5y—11 =0, 8x+4+3y+31 =0, x4 8y—
—19=0.

344. OnpenenHTb, JeXHUT AU TouKa M(—3; 2) BHyTpH
UM BHe TpeyroJNbHHKA, CTOPOHE KOTOPOro MHaHbl ypaBe
HeHHIMH X+ y—4 =0, 3x—7y+8=0, 4x —y—31 =,
345. OnpeneanTb, KaKOH H3 YyrJ0B, OCTPHIH HJIH TYNOH,
06pasoBaHHbIX ABYMA NPAMbIMU 3% —2y+5=0 u 2x+4
~+ y— 3 =0, conepXHuT Haualo KOOPAHHAT.

346. Onpenennutb, Kakoll W3 YIJOB, OCTPHIH HUJH TYIOH,
06pa3oBaHHbIX ABYMA INPAMBIMH 3X —0y—4 =0 u x-
+ 2y + 3 =0, conepxur 10uky M (2; —5).

347. CocTaBHTh ypaBHEHHe OHMCCEKTPHCHI YIia MexKAy
npambiMid 3x —y—4 =0 u 2x+6y + 3 = 0, B KoTOpOM
JeXHUT HAYaJo KOOPLHHAT.

348. CocraBuTh ypaBHeHHE OHCCEKTPHCHI YIrJjla MexXIYy
npaMbiME X —T7y +5=0, bx-+5y—3 =0, cmexHoro
C YIJIOM, COJep:KallliM Hayalo KOOPAHHAT

349. CocraBuTb ypaBHeHHe OHCCEKTpHCH YILVIa MeXKAy
npambiMi X + 2y — 11 =0 u 3x —6y —5==0, p KOoTOpPOM
Jexur touka M(1; —3).

350. CocraBuTh ypaBHEHHe OHCCEKTPHCH YIVIa MeXAy
npamMbpiMu 2Xx — 3y —5 =0, 6x —4y -4 7=0, cmexHoro
¢ yraom, cozepxatum toury C(2; —1),
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351. CocraBuTh ypanHeHHe OHCCEKTPHCHI OCTPOTO Yria,
0o6pasoBaHHOro AByMA npaAMbiMH 3% +4y—5=0 bx—
— 12y +3=0.

352. CocTaBdUTb ypaBHeHHe OHCCEKTPUCH TYIIOTO Yraa,
00pasoBaHHOTO ABYMs mnpaMbiMu X —3y +5 =0, 3r—
—y+15=0.

§ 15. YpaBHenue nyuka npsimMbIX

COBOKYIMHOCTb MPSMHX, NPOXOASLIHX YE€pe3 HEeKOTOPYl Touky S,
Ha3bBaeTcs nyqxom MPAMBIX C LEHTPOM

Ecau Aix+Biy+Ci=0 wu A;x'-l— By 4+ Co=0— ypaBHeHHﬂ
ABYX Hpﬂ’\IbIX, NepeceXaloIUXCA B TouKe S, TO ypaBHeHHe

- o (Aix 4+ By + Cy) + B (Aox + Boy + Cp) =0, (1

rie o, P — Kakue yroJHo 4HC/Ia, He paBHbie OJHOBDEMEHHO HYJIO, onpe-
JeJseT NpsiMylo, Tak)Ke NPOXOARUIYIO0 Yepe3 TOUKy S.

Bonee Toro, B ypaBHenuu (1) uucma ¢, P Bcerza BO3MOMKHO TOAO-
6path TaK, YTOGHl  OHO onpeneaunn miobylo (3apaHee Ha3HAYEHHYIO)
NpAMYyIo, NPOXOASILLYI uepe3 Touky S, HHAde rosopd, w00yl NPAMYIO
nyuka ¢ uentpom S. ITosromy ypaBHeHve Buaa (1) Ha3wiBaeTcs ypas-
HeHHeM myuka (c ueHTpoM S). -

Ecnu o %= 0, To, nenst o6e yacrtu ypasHenus (1) Ha o u mosaras
— =1, TNOJyuYHM:

Aix + By + Cy + A (Apx + Byy + C,) =0. (2)

OTHM ypaBHEHHEM MOXHO OMNPEICAUTH M0GYI0 NPAMYIO NMyuKa C LeH-
Apou S, KpOMe TOH, Ko'ropaa COOTBeTCTBYeT & == (), T. e, KpoMe NpAMoOR
2

x4+ By+C

353. Ham‘u LeHTP MyyKa MpAMbIX, 1aHHOTO ypaBHEHHEM
a(2¢+3y— 1)+ p(x —2y —4)=0.

354. Ha#itu ypaBHeHHe NpaAMOMH, MpHHaAJeXallell Mnyy-
Ky NpsMbIX o (X +2y—5)+ﬁ(3x—2y+ 1)-—0 7

1) npoxXonduield yepes TOUKY A3 —
2) npoxoasule# uepes HauaJo Koop,'mHaT
3) mapaJieabHOl ocH Ox;

4) napaJjenbHOH OCH Oy,

5) mapanneabHOU HpaMoi 4x -+ 3y+5=0;

6) nepmeHiukynaspHo#i K npamofl 2x -+ 3y + 7 =0.

355. CocraBATb ypaBHeHHE NpPSIMOH, NPOXOAsLEA yepes
TOUKY TNepeceyeHHs MNPAMbIX 3% —2y +5=0, 4x 4 3y —
— 1 =0 u orcekalollell Ha OCH OpIMHAT OTPE30K b = —3,
PewnTs samauy, He onpefensas KOODRMHAT TOUKH [epece-
YeHNSl LAHHBIX NPAMBIX.

356. CoctaBuTh ypaBHeHHe NMpPAMOH, KOTOPas NPOXOAMT
Hepe3 TOuUKy IepeceyeHHs npambix 2x+4y—2 =0,
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X — 5y — 23 = 0 u [enuT .NONOJAM OTPE30K, OTPAHHYEHHBIH
ToukaMu M; (5; —6) u Mo(—1; —4). Pewutsh 3azauy, He
BBIUHC/AS KOOPAHHAT TOUKHU NlepecedeHHs] AaHHBIX JIpPAMBIX,

357, Jlano ypaBHeHHe Ny4yKa NPAMBIX o (3X¥ —4y —3) 4
+ B(2x 4 3y — 1) = 0. Hanucare ypaBHeHue npsamoil 3T1o-
ro nyuyka, IPOXOLfLIeH Yepe3 LEHTP TAXKECTH OLHOPOILHOH
TPEyrosbHON MJACTHHKH, BEPLIHHBI KOTOPOH CYTh TOUYKH
A(—1; 2), B(4; —4) u C(6; —1),

358. JlaHo ypaBHeHHe Ny4Ka NpaMbX o (3x —2y—1)-4
~+ B (4x — dy 4 8) = 0. Ha#itn npamyo storo myuxa, mpo-
XOASAIIYIO Yepe3 cepedHHy OTpe3Ka NnpaMod x 4 2y 4 4 = 0,
3aK/I0YEHHOTO Mex1y npaMbiMd 2X+3y4+5=0, x-
+79—1=0. '

359. laHbl ypaBHeHHs CTOPOH TpEyroJbHHKa X - 2y —
—1=0, bx4+4y—17=0, x—4y-+11=0. He onpe-
Aensiss KOOPAWHAT ero BepIIHH, COCTABUTb YPaBHEHHS Bble
COT 3TOTO TPeyroJdbHHKA.

360. CocraBuTbh ypaBHeHHMe NpPSIMOH, NpoXoAslleld uyepes
TOYKY TepeceyeHusi NpaAMHX 2X¥ 47y —8 =0, 3x -+ 2y +
4 5==0 nmox yraom B 45° kK npsamoli 2x + 3y —7 = 0. Pe-
IWHTh 33/la4yy, He BBLIUHC/AAS KOODIAHHAT TOUKH TMepeceyeHHs
JaHHBIX NPAMBIX.

361. B rpeyronbHuke ABC paHel ypaBHEHHSI BBICOTHI
AN: x+45y—3=0, guicorbt BN: x4+y—1=0 u cro-
poubl AB: x 43y —1==0. He onpeaenss koopaurar Bep-
HIMH H TOYKH IepeceYeHHs BLICOT TPEYroJibHHKA, COCTABUTH
ypaBHeHHe IBYX NPYrHX CTOPOH H TPeTbeH BBICOTHL.

362. CocTaBuTh ypaBHeHUs CTOpOH TpeyrosbHuka ABC,
3Has1 oany ero BepminHy A(2; —1), a Takxke ypaBHeHHA
BhicoThl 7X — 10y 4+ 1 = 0 u 6uccekrpucol 3x — 2y -+ 5==0,
NPOBeJeHHbIX H3 OJHOH BepllHHBHI. PelmuTh 3alady, He Bbl«
yrcasasa KoopauHat Beputun B u C.

363. JlaHo ypaBHeHHe Mmyuka NpaAMHX o (2x -y 4 8)4
+B(x 4y + 3)=0. Hatiru npsamsle sToro nyuka, OTpe3ku
KOTOPHIX, 3aK/IOYeHHble MeXNy NpAMHIMH X —y—5==0,
x—y—2==0, paren }/5.

364. Jlano ypaBHeHHe nyuyka fIpsAMHX a(3x4y—1)4
+B(2x—y—9)=0. Joxasartb, uT0 nOpAMagz X -3y 4=
+ 13 =0 npudannexur 3TOMy MOYyuKy.

365. Jlano ypaBHeHHe nydka NpsMbIX o (5x + 3y +6) 4
+ B(3x — 4y — 37) = 0. Jlokasatb, 4T0 TmpsiMast 7X - 2y —
— 15 ='0 He npuHAAJEXKHUT ITOMY NYUKY.

366. Jlano ypapHeHue mNy4yka NpsiMbIX o.(3X 42§ —9) s
+ B (2x 454 +5)=0. Haiiry, npu xakom 3Hauenuu C
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npamas 4x—3y+4 C=0 Oyner mpuHagnexaTb 3TOMY
NyuKy.

d 3g7. Jlano ypaBHeHHe Ny4YKa npAMBIX a(5x 4 3y —-7)+4
“+ B(3x 4 10y 4 4) == 0. Hahitu, 1pu Kakux 3HaUYeHUsIX 4
npaMasi ax -5y + 9 =0 He Oyner nmpuHaniexarb 3TOMY
MyuKy.

g 368. Llentp nydka  npamex o (2x —3y 4 20) 4
~+ B(3x +5y —27)=0 sasasierca BepIIMHON KBaJpara,
JMaroHanb KOTOpPOro JexXHT Ha mpsaMo# X+ 7y — 16 =0.
CocTaBUTb YpaBHeHHUS CTOPOH H BTODOH [AMAroHAJIH 3TOrO
KBajJpara.

369. [lano ypaBHeHHe myuKa mpsaMBbIX o (2x 4 by +4) 4
o+ B(3x — 2y + 25) = 0. Haiitu npamyro 3toro mydka, ot-
CEKalolyl0 Ha KOOPAMHATHHIX OCAX OTJIMYHbIE OT HyJasl OT-
peaKy paBHOH BeJMUMHBI (CUHTasi OT HadaJja KOOPAHHAT).

370. Jano ypaBrenue nyuka npaMmelx a(2x4-y-+1)-+
“-B(x —3y—10)=0. Hafitu npsaMbie 3TOro myuxka, oTce-
Kaollle Ha KOOPAHHATHBIX OCAAX OTPEe3KH PABHOH NJIHMHBI
\(cuMTas oT Haua/la KOOpAMHAT).

371. Jlano ypaBHeHHe mnyuka npaMbix o(21x -8y —
— 18)4+B(l1x+3y+12)=0. Hafitu npameie 3TOro
My4Ka, OTCEKAIWIHe OT KOODJAHHATHBLIX YIJIOB TpPeyroNbHH-
KU C IJIOLIAAbIo, paBHOH 9 KB, el

372, Jlano ypaBHeHHe NyYKa NPAMBIX a(2X4-y 4 4)+
B (x—2y —3)=0. loxa3aTtb, UTO cpend NPsIMBIX 3TOTO
yyka CYLIECTBYeT TOJbKO OfHa MpsiMasi, OTCTOflLasi OT
Toukn P (2; —3) Ha paccTosHHH d=1/10- Hanucarto
ypaBHeHHE 3TOH NMPAMOH.

373. Ilano ypaBHeHHe Nyuyka OpAMBIX a(2¥ —y—6)+4
o+ B(x—y—4)=0. loxa3aTh, 4TO Ccpeau NPAMLIX 3TOrO
IyyKa HeT HpsAMOH, oTcToslell oT Touku P(3; —1) Ha pac-
crosaHuu d == 3.

374. CocraBuTb ypaBHEHHe NpAMOH, TpoXoxslled uye-
pes TOYKYy TmepecedeHdss NpaMbx 3X¥-+y—5=0, x—
— 2y +10=0 u orcrosmess or Toukn C(—I1; —2) na
paccrosHui d = 5. Pemnts 3agauy, He BHIYUCIAT KOOp-
JHHAT TOYKH NepeceyeHHusl NaHHLIX NIPAMBIX.

375. lano ypaBHeHHe nyuKa NpAMBIX o (dx -2y 4
-'4) + p(x + 9y — 25) = 0. Hanucars ypaBHeHHUS] NIPAMBIX
3TOr0 Myuka, KOTOpHE BMecTe € INPAMBIMH 2X¥ — 3y 4
+5=0, 12¢x+4+8y—7=0 o6pa3yioT paBHOGeLpEHHbIE
TPEYroNbHUHKH,

376. CocTaBUTh ypaBHeHHe NPSMOH, KoTOpass NPOXOLMT
yepes TOuKy mepecedeHHs npambx llx 43y —7=0,
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12x +y— 19 =0 Ha OAMHAKOBHIX PaCCTOSHHAX OT TOUEK
A3; —2) u B(—1; 6). Pemntp 3azauy, He BHIUHCJIAA
KOOpPIHHAT TOYKH MepecedeHHUs] JAHHBIX NPAMBIX.

377. Ilanwl ypaBHeHEs1 ABYX NYYKOB MPSIMBIX

a; (5% + 3y — 2) + P (Bx —y — 4) =0,
@t —y+ 1)+ B (2r—y—2)=0.

He onpegensins X LEHTPOB, COCTAaBHTb YpaBHEHWE NPAMOH,
npuHagnexauell 060UM MyyKaM.

378. Cropoust AB, BC, CD u DA ueThipexyrofbHHKA
ABCD 3anaHel COOTBETCTBEHHO YpaBHeHHAMH 5% - y -~
+13=0, 2x—7y—17=0, 3x+2y—13=0, 3x—
4y + 17 = 0. He onpenensis KoOpAHHAT BepLIUH 3TOrO ye-
THIPEXYro/lbHHKA, COCTaBUTh YPaBHEHHA ero JpHaroHaJel
AC u BD. . '

379. llentp nyuka npameix e (2x+ 3y + 5)+ B(3x —
— Yy +2)=0 saBasercsa OJHOH H3 BepPIUIHH TPEYTOJbHHKA,
IBe BBICOTBHI KOTOPOro AaHbl ypaBHeHUSIMH X — 4y -4 1 =0,
2x+y+ 1 =0. CocraBuTb YpaBHCHHS ,CTOPOH 3TOTO Tpe-
YTOJIbHHKA.

§ 16. TlonsipHoe ypaBHeHHe MNPSAMOH

[Tpamas, npoBeleHHas 4Yepe3 MOJIOC MNEPREHIHKYIAPHO K JaHHOMN
npAMOM, HasbiBaeTca ee HopmaJabl. O0o3HauyuM OyKBOH P TOUKY, B KO-
TOPOH HOpMaJb INepecexkaeT NPAMYIO; YCTAHOBHM Ha HODMAJH I0JOXKH-
TeJbHOE HalpaBleHHe OT ToukH O
K Touke P. Yroga, Ha KOTOPHIH HYXKe
HO TOBEPHYTb MOJAPHYIO OCb 1O
HaJoXeHust ee Ha oTpe3ok OP, Gy-
JeM HashHBaTh TNOJSPHEIM  YIVIOM
HOpMaJH.

380. BoiBecT  moussipnoe
ypaBHeHHe MNpPSMOH, 3HadA ee
paccTossHUe OT IIoJioca p U
NONSIPHBIA Yroa HOPMaJH .

Pemenue 1-fi cnoco6. Ha
naHHoi mpsiMolt § (puc. 11) BO3B-

Puc. 11. MeM TNPOH3BOIBHYIO Touky M ¢ mo-

JSPHLIMH  KoopamHaTamu O u 0.

Touky nepeceucHHs MpAMOI S ¢ ee ROPMATLIO ofosnayuM Gyksodl P. Hs
NPSIMOYTOJMBHOTO TpeyronbHika OPM naxogum:

p
p='g6's'(9__a)- (1)

MbI MOMYYHIH YpaBHeHHe ¢ ABYMsA TepeMeHHbIME p H 0, KOTOPOMY
VAOBNETBOPAKT KOODAHHATH BCSKOH TOoukn M, nexamiei Ha NpAMOR S,
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M He YJOBJETBOPAIOT KOOPAHHATH HHKAKOW TOYKH, He JeXallei Ha 3Tol
npamoni. CnenoBatesibHO, ypaBHeHwe (1) dABIseTCS ypaBHEHHEM nps-
Mofi s. Takum o6Gpasom, 3amaya perueHa.

2-% cnoco6. Bynem paccmaTpHBaTh HNEKapTOBY TNPSIMOYTOJBHYHO
CHCTEMY KOODIHHAT, MOJOXHTeNbHAsA MNONYOCh aOCLHUCC KOTOPOfi coBma-
Naer ¢ MOASIPHOA OCBIO 33aJlaHHOH MOJAPHOH CHCTeMbl. B 3TOH Jekapro-
BOH cHCTeMe MMeeM HOPMaJbHOe ypaBHeHHe NPAMOH S:

xcoso +ysina—p=0, (2)

Bocrmonb3yemca (GOpMyJaMH Npeo6pa30BaHHA TOJSPHHIX KOODAHHAT B
JeKapToBHI:
x=pcos6,

y==p sin0. (3)

[ToacraBassa B ypaBHeHHe (2) BMeCTO ¥ H Yy BHIpaxXeHHa (3), MoOAyunM:

p(cosBcosa +sinBsina)=p
HJH

N
p'_cos(e—ou) ’

381. BriBecTn nonsipHOe YypaBHEHHe NPAMOH, €CJH
IaHbl:
1) yron B Hak/oHa NPSAMOH K NOJAPHOH OCH H JJIMHA

MepoeHAUKyJJIdapa p, ONYIIEHHOrO H3 MoJioca Ha 5Ty MNps-

o - 3T
myio. Hanucath ypaBHeHHe 3Toit NPSIMON B ciyyae [5=—‘6—,
p=3; .

2) oTpe3oK @, KOTOPHIH OTceKaeT MNpsMasg Ha TOJsp-
HOH oOcCH, CYHTAas OT IOJIOCA, ¥ TOJSIPHBIH Yron o Hop-
Majan 3Tod npsamoil. Hamucath ypaBHeHue 3TOH HpaMOH
B Cyyae a=2, o= —-31;
| 3) yron P HakmoHa NpAMOH K NONSIPHOH OCH U OTpe-
80K @, KOTOpBbIH OTCeKkaeT NpsamMasg Ha IMOJAPHOH OCH, Cui-

Tas oT nomawca. Hanucatb ypaBHeHHe 3TOH NpAMO# B Cay-
by 4
yae =, a = 6.

382. BriBecTH MOJApHOE ypaBHEHHE NPSIMOH, NpoXois-
mefi yepe3 Touky M;(pi:01) ¥ HAKJIOHEHHOH K NOJSIPHON
OCH ToJ yIJIoM .

383. BoiBecTH noasipHOe ypaBHeHHe NPAMON, NPOXOAs-
mei uepe3 TOUKY M;(pi;6,), moasprei yros HopMmaJaH
KOTOPOH - paBeH . :

384. CocraBuTh ypaBHeHHe NpPAMON, MNpoXolsflled ue-

pe3 Toukn Mi(p1; 01) B Ma(pe; 62).
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F'TABA 4

FrEOMETPUYECKHUE CBOWMCTBA JIHHHUM
BTOPOTIO NMOPAAKA

§ 17. OkpyxHocTb

YpasHeHHe
(x—a)+(y—B)2=R (1)
omnpescaseT OKpPYXHocTb paguyca R ¢ uentpom C(a; P).

Ecan HEHTDP, OKPYXKHOCTH COBnagaer ¢ Hauamg0oM KOOpAHHAT, T. €.

ey @ == 0, § = 0, T0 ypaBuenue (1) npuHuMaer BHA
X2+ y? = R%, (2)

385. CocTaBuTh ypaBHEHHE OKDYXKHOCTH B KaxIOM M3
CJaeYIOIIUX CAYYaeB:

1) ueHATp OKpYKHOCTH cOBHnAanaer ¢ HayaJoOM KOOPIHHAT
u ce paruyc R = 3;

2) uUeHTp OKpPYKHOCTH coBnamaer ¢ toukoii C(2; —3)
U ee paguyc R =7,

3) OKDYXKHOCTb NpPOXOAMT uepe3 HAYAJO KOOPIHHAT H
ee IeHTp copmnajgaeT ¢ Touko#d C(6; —8); _

4) OKpPyXKHOCTb MpPOXOZUT ueped TOuky A(2; 6) u ee
LeHTp copnaaaer ¢ Toukoit C(—1; 2);

5) touku A(3; 2) u B(—1; 6) sapaawrca KOHILAMU oOf-
HOr'0 U3 IHAMETPOB OKPYXKHOCTH;

6) LeHTp OKPYXXHOCTH COBHNAJaeT C HaydjoOM KOOpDAHUHAT
n npamas 3x—4y-420=0 dsadeTcs KacaTeabHOH K
OKPY3KHOCTH; :

7) LEHTP OKPY:KHOCTH coBnanaer ¢ Toukodt C(I; —1) u
npsimMas 5x — 12y + 9 = 0 apasgeTca KacaTeJbHOH K OKpyXK-
HOCTH;

8) OKpYXKHOCTb NPOXOIMUT uYepea TOukM A(3; 1) w
B(—1; 3), a ce LeHTP JAeXHT Ha NpaAMOH 3X—y—2 =10;

9) OKpPYXKHOCTb INpOXOAUT dYeped Tpu Ttouku A(l; 1),
B(ly —1) u C(2; 0);

10) oxpyXHOCTbL POXOAHT Hepe3 TPpu Teuku; M;(—1; 5),
M (—2; —2) u Ms(5; 5), ~
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386. Touka C(3; —1) gaBngerca LUeHTPOM OKPYKHOCTH,
oTcekatwilei# Ha npsamoi 2x — 5y -4 18 = 0 xopay, AauHa
kotopoii paBHa 6. CocTaBUThb ypaBHeHHe 3TOi OKPY:KHOCTH.

387. _Hannca'rb YpaBHEHUSI  OKPY:KHOCTEHd  pamuyca
R=1V5, xacaiomuxca npamoil x—2y—1=0 B Touke
Mi(3; 1).

388. CocraBHTh YypaBHeHHe OKPYKHOCTH, Kacatoliefics
JBYX mNapafiebHbiX npambix: 2X+y—5=0, 2x 4+ y 4
- 15 = 0, npuuem onHOl u3 HUX — B Touke A (2; 1).

385. CoctaBuTb YpaBHEHHS! OKPY3KHOCTEH, KOTOpLIe Mpo-
xonat uepe3 Touky A(l; 0) u xacawTcs ABYyX mapansesb-
HeIX npambix: 2x+y+2 =0, 2x4+y — 18 = 0.

390. CocTtaBuTh ypaBHEHHE OKPYIKHOCTH, KOTOpas, umesd
UeHTp Ha npsamMoi 2x¥ -4y =0, kKacaerca npsaMbix 4x —
—3y+10=0, 4x — 3y — 30 = 0.

391. CocraBuTh YpaBHEGHHS OKPYKHOCTeH, Kacaloluxcsa
JBYX TMepeceKaromuxca npaMeiX: 7X —y—>5=0, x4+ y +
+ 13 = 0, npuueM onHOH U3 HUX — B Touke My (1; 2).

392. CocraBuTb YpaBHEHHUST OKPYKHOCTeH, NPOXOMALIHX
yepe3 HayaJ0 KOOPAHMHAT M KaCawIUUXCs OBYX Mepecekalo-
wuxesq npambix: x+2y—9=0,2x —y+4+2=0,

393. CocraBuTh ypaBHeHHS OKPY:KHOCTeH, KOTOphlE, HMes
IeHTphl Ha npamoi 4x —by —3 =0, KacawoTcd npIMbIX
2x—3y—10=0, 3x—2y+5=0.

394. Hanucatp ypaBHEHHS OKPYXKHOCTeH, NPOXOASLIUX
gyepes Touky A(—1; 5) u xacawoiuMxcd ABYX mnepecexaw-
IHXCA npAMBIX: 3x4+4y—35=0, 4x43y+ 14 = 0.

395. Hanucatp ypaBHeHHS OKPYXKHOCTed, Kacaloiluxcs
Tpex npsambix: 4x —3y —10=0, 3x—4y—5=0 u 3x —
—4y —15=0.

396. Hanmucatp ypaBHeHHSI OKPYKHOCTeH, Kacaloliuxcs
Tpex mpsiMbix: 3% 44y —35=0, 3x—4y—35=0u x —
— 1 =0.

397. Kakue M3 HHXKENDHBOAMMBIX YpaBHEHUN ompene-
asioT okpyxHoctH? Hafitu nentp C u pagnyc R Kaxioi
U3 HUX:

1) (x— 58P+ (y + 2?=25; 2) (x+ 2 + y*=64;

3) (x—57+(y+ 22 =0; 4) x*+ (y — 57 =5;

5) x24-y2 — 2x + 4y — 20 =0;

6) ¥+ ¢y —2x+4y+ 14=0;

7) 2+t +4c—2y+5=0; 8) X+ +r=0;

9) #2+ ¢~ 6x—4y+ 14=0; 10) 2442+ y=0.
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398. YcraHOBUTb, KaKHe JIHHHH OIpPeNessioTCs Clefylo-
ILMMY YpaBHEHHAMHU: ,

1) y=+V9—x; 6) y=15—V64 —1*;
2 y=—V%H -2 7Nx=—2—-VI—4;
3 x=—Vi—y; 8 r=—2+V9—¢%
) x=+V16—¢; 9 y=—3—=V21—dx— 42,
B) y=15+ V64— 10) x=—5+ V40 =6y — 2.

M306pa3uTh 3TH JHHUH HA YepTexe.

399. YcraHoBHTb, Kak pacnoJoxeHa Touka A(l; —2)
OTHOCHUTE/bHO KaXIOH H3 CJeAYIOUIHX OKDYMKHOCTEH — BHY-
TpH, BHe UJIH Ha KoHType: |) x24+y2=1; 2) x2+4 y2 = 5;
3) 24 y2=09; 4) x4 y? —8x—4y—5=0; 5) x24
M y2—10x 4 8y = 0.

400. OnpelenuTp YypaBHeHHe JIHHWUH LEHTPOB JABYX
OKDY2KHOCTeH, 33 aHHbIX YPaBHEHHAMH:

D) (x =38+ =9 H(x+2P+(y—1P=1
9) (x+ 27+ (y— 1P =16 u (r+ 20+ (5 + 5)2 =25;
) R+ —4x+6y=0 u 24y —6x=0;

4 24+ yP—x+2y=0 ux*4 y?4-5x+2y—1=0.

401. CocraBUTb YpaBHeHHe THAMETPa OKPYXHOCTH X2~
G124 4x — 6y — 17 = 0, nNepneHAHKYJSIPHOrO K NPSIMOH
5¢ 4 2y — 13 = 0.

402. BriudcMUTh KpaTtyalillee pacCTOSTHHE OT TOYKH [0
OKPY2KHOCTH B KaKJOM H3 CAeJyIOIUX CJIyuaes:

a) A(6; —8), x4 y2=209;

6) B(3;9), 22+ y2— 26x + 30y 4 313 = 0;

B) C(—7; 2), x2+4 42— 10x— 14y — 151 = 0.

403. OnpesfieluTh KOOPOMHATHI TOUYEK MepeCedeHHSA Mps-
MOl 7X — i 4 12 = 0 u okpyxHOCTH (X —2)2+4 (y—1)2=
= 25.

404. OnpenenuTb, Kak pacrno/ioyKeHa MOpsiMad OTHOCH=
TeJbHO OKPYXKHOCTH (IMepeceKaeTr JIM, Kacaercs HJH TPOXO-
JIUT BHe ee), eClH NpsAMasd U OKPY:KHOCTb 3a/aHbl cIenyio:
IMMH YpaBHEHUSIMH:

) y=2x—3 B 8+ 4" —3x+ 2y —3=0,
9) y=gr— U 2+ y'—8r+2+ 12=0;

3) y=x+10 u 22+ y*—~1=0,
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405. OnpenenuTsb, NpH KaKUX 3HAUCHHSAX YINOBOrO KO-
s duumenTa k£ npaMas y = kx

1) mepecekaer OKPYHOCTh X2 y2— 10x -4 16 = 0;

2) Kacaercsi 3TOH OKPYKHOCTH;

3) NPOXOJHUT BHe 3TOH OXPYHKHOCTH.

406. BriBecTH ycn0OBHe, IPH KOTOPOM MpsiMasi ¥ = kRx +
4- b kacaerca OKPYKHOCTH x2 -+ 42 = R2,

407. CocTaBUTL YpaBHEHHe JHaMeTpa  OKPYKIIOCTH
(x—2)2+4 (y+ 1)2= 16, mpoxoasulero uyepe3 CepeiuHy
XOpAbl, OTCeKaeMO# Ha mpsaMoi x — 2y — 3 = 0.

408. CocTaBHUTb ypaBHeHHe XOpAbI OKPYZKHOCTH
(x—3)24+ (y—T7)2 = 169, neasiweiica B Touke M(8,5; 3,5)
nomoaam.

409. OmnpeneauTsh LJIUMHY XOpAB OKPYXKHOCTH (¥ — 2)2 -
=+ (y — 4)2 = 10, pensweiica B Touke A(l; 2) momoaam.

410. JaHo ypaBHeHHe MydyKa TpsaMBIX & (¥ — 8y + 30) 4
4+ B(x+ 5y —22) = 0. HaillTu npsamble 3TOr0 ImyykKa, Ha
KOTOPBIX OKPYXKHOCTh X2+ y? — 2x + 2y — 14-= 0 orcekaer

xopanl anunow 27V/3. i
2 \2 — P2
411. [lanp gBe okpyxHOCTH (x — m, ) + (y — 1) = R?,
(x —my®+ (y —n,P =R}, mepecekalolluecs B TouKax
Mi(x; y1) m Ma(xs; y2). Hokasath, uto mwo6as okpy:K-
HOCTb, NpOXOnsIias yeped Touki M;, M,, a Takxke mpsimas
MM,  moryt 6bngb olpese/eHbl ypaBHeHHeM2 BHIa
. 2 2 . 2 — —
o [(x—m, P +(y — ) — Ri] -+ B[(x — my)+ (y —n,f' — Ri]=
= (0 npu HamsexaleM BbIGOpe UHCea o U P.

412. CocTaBUTbh YypaBHeHHe CKPYXKHOCTH, TPOXOAsiuleli
yepe3 Touky A(1l; —1) u TOYUKH nepeceueHus: ABYX OKpYK-
HocTel: X242 42X —2y—23 =0, x2+4 y*—6x 4 12y —
—35=0.

413. CocTaBUTb YpaBHeHHe OKDPYXKHOCTH, HpPOXOAfLIe
yepe3 HauaJso KOOpAHHAT U TOUKH llepeceyeHus ABYX OKPYHK-

HocTeil: (x4 38)2+4 (w4 1)2=25 (x—2)24-(y+4)2=

—
—

414. CocraBUTh ypaBHeHUe NPAMOil, MPOXOAslieli yepes
TOUKH MepeceuyeHUA ABYX OKPYXKHOCTeH: x2+4 y? 4 3x-— y ==
=0, 3x24 3424 2x -y = 0.

415. BBIUMCJIUTE paCCTOSIHHE OT LeHTPa OKPYXKHOCTH
X2 4 y? = 2x 1O NPAMOH, NPOXOAALLEH yepe3 TOUKHU Mepece-
YeHUS ABYX OKpyxkHoCTel: X2+ y2 4+ 5x — 8y 4+ 1 =0, x2 4
Hy2—3x 4 7y — 25 = 0.

416. Onpexennutp ANMHHY OOIiefl XOpPABI ABYX OKPYKHO-
crefi: X% 4 y2 — 10x — 10y == 0, ¥ 4 y* 4 6x 4 2y — 40 = 0.

61



417. IlenTp OKPYXHOCTH JeXUT Ha npsamoit x4y =0.
CocraBuTh ypaBHeHHE 3TOH OKPYXKHOCTH, €CHH H3BECTHO,
YTO OHa MPOXOAUF Yepe3 TOUKH TepeceyeHHs ABYX OKpYXK-
Hocteli: (£— 1)2o- (4 +5)2 =50, (x4 1)24 (y+ 1)* =
== 0.

418, CocTaBuTh ypaBHeHHEe KacaTeNbHOH K OKPYKHOCTH
¥4 42 =5 B Touke A(—1; 2).

419. CocTaBUTh ypaBHeHHE KacaTeJbHOH K OKDPYKHOCTH
(x+2)2+4 (y —3)2 == 25 B Touke A (—5; 7).

420. Ha oxpyxuoetu 16x2 4 1642+ 48x — 8y —43 =20
HafiTu Touky M, 6auxanyio x npamoi 8x — 4y 4- 73 =0,
W BBIYHC/IHTH paccrtosHHe d oOT Touku M; no 3To# mps-
MO, .
421. Touka Mi(x1; Y1) JlexKUT HA OKPYKHOCTH X2 -+ y2 =
= R2, CocTaBuTh ypaBHeHHe KacaTeJbHOH K 3TOH OKPYKHO-
CTH B TOouke M.

422, Touka M;i(xy; Y1) JeXHT Ha OKPYXKHOCTH
(*—a)24 (y —p)2=R2 CocraBurb YypaBHeHHe Kaca-
TeNbHOH K 3TOH OXPY3KHOCTH B TOuke M.

423. OnpeneauTb OCTPHE yrosa, o6pa3oBaHHBI MpH Ie-
pecedenuy mpaMoit 3¥x—y-—1=0 H OKDPYXHOCTU
(*—2)24-y>=>5 (yraom MexAy NPSAMOH H OKPYMHOCThIO
HaspiBaeTCA Yroj MexJay NpAMofi U KacaTeJbHOH K OKPYX-
HOCTH, NPOBEJeHHOH B TOUKE UX MepeceyeHuq).

424, Onpenenurb, NON KAaKHM YIVIOM NepecekaloTcd IBe
OKPYKHOCTH; (x—3)24+ (y—1)2=28, (x—2)2 4
H(y+2)2 =2 (yrioM MexXAy IBYMs OKPYKHOCTSMH Ha-
3bipaeTCd Yrol MeXAy HX KacaTeJbHHIMH B TOYKe Mepece-
UeHHSs).

425. BelBecTH YCJ0BHE, NPH KOTOPOM [BE OKPYXHOCTH
(x—a)f+@y—B)=RL (* —af +(y—B)=R; mepe-
CeKaTcd MO NPAMBIM yIVIOM.

426, JIoxa3aTh, UTO ABe OKPYXHOCTH

x2 - 2 —2mx — 2ny — m? 4+ n? =0,
A4y —=2nx+2my+m’ —n?=0

nepecekaloTcs NMoA NPSIMBIM YIJIOM.
5 5
427. Uz Touyxu A 5 — 3| NMPOBELeHB KacaTe/bHble
/

K OKpYXHOCTH ¥2 < y2 == 5. COCTaBUTb UX YPaBHEHHS.

428. 13 Ttouku A(l; 6) npoBelenb KacaTeabHbie K
OKpYXHOCTH X% -4 #2-)-2x — 19 =0, CocraBuTh HX ypaBs
HeHus,
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429, Tano ypaBHeHHe nyuka npsaMHX & (3x<- 4y —
wee 10) 4 B(3x —y —b) = 0. Hafiru npsimbie 3TOrO mMyuka,
KOTOpble KacalTCsi OKPYXHOCTH X2 y2 - 2x — 4y = 0.

430. Y13 Ttouku A(4; 2) npoBeleHb KacaTesbHble K
okpyxHocTH X2 - y2=10. Omnpeseaurp yrona, o6pasoBaH-
HBIfi 3TUMH KacaTeJbHBIMH.

431. U3 touku P(2; —3) mpoBeldeHbl KacaTe/lbHblE K
okpyxHoCTH (X —1)2+4 (y+5)2=4. Cocrasuth ypasHe-
HYe XOpJBI, COeAHHSIOUIeH TOUKY KacaHHS.

432. U3 toyku C(6; —8) mpoBefieHH KacaTeJbHbe K
OKPYXHOCTH X2+ y2 = 25. Bpludcaurs paccrosHue d OT
tToykt C 10 XOpABI, COeAHHAIOMIEH TOYKH KacaHHS.

433. Uz Touku P(—9; 3) npoBeleHnl KacaredbHbE K
OKpYyXHOCTH X2 y2— 6x -4y — 78 = 0. Beluncauth pac-
cTosHHe d OT LIEHTpa OKPYKHOCTH A0 XOPJAbI, COeAUHsIoMLel
TOUKH KacCaHUA.

434. Iz toukn M (4;—4) nposedeHbl KacaTeJbHhie K
OKPYKHOCTH X2 2 —6X 42y 4+ 5=0. Bryucautb namu-
Hy d XOpAbl, COeAHHSIOUIeH TOYKH KacaHHs.

435. BhIYHCAHTL AJHHY KacaTeNnbHOH, IPOBEeAEHHOH H3
toykd A(l; —2) K okpyxkHOCTH X2+ Y24 x —3y —3 = 0.

436. CocTaBUTb YPaBHEHUS KACATeJbHBIX K OKPYXHOCTH
x4 42+ 10x — 2y 4 6 = 0, mapannenbHbX OpamMo# 2% -
Hy—7=0.

437. CocraBuTb YpaBHEHHSI KacaTeNbHBIX K OKPYKHOCTH
12+ 42— 2x + 4y = 0, NepNEeHAUKYJIAPHBIX K NpAMOH X —
—2y+9=0.

438. CocTaBHUTb ypaBHeHHe OKDYKHOCTH B NOJSIPHBIX KO-
OpAMHATaX MO AAHHOMY Paauycy R ¥ mo/sipHbIM KOOpAHHA-
tam uenrpa C(R; 0q).

439. CocTaBUTh ypaBHeHHE OKPYKHOCTH B MONAPHBIX KO-
OpAMHATAX M0 AAHHOMY PajMycy R H MOJSPHBIM KOOpAMHA-
tam uedatpa okpyxuoctu: t) C(R; 0); 2) C(R; m);

AW ) 7t
3 c(rR2)s o c(r—F).
440. Onpeneaurs MOJsipHble KOOpPAMHATHL LEHTPa H pa-
LHYC KajKIOH M3 CACAYIOMHX OKpYy:KHOCTeH: 1) p == 4 cos 0;

2) p=3sin0; 3) p=-—2cos6; 4) = —b5 sin 0;
5) p-—=6cos(—§——8); 6) p=85in(e-—13°-); 7 p=
= 8sin (% — 8) .

441. OKpYXKHOCTH 3allaHbl YypaBHeHHAMH B [MOJSP-
HbiX KooppuHarax: 1) p=3 cos@; 2) p=—4sin0;
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3) p = cos 0 — sin 0. CocTaBuTh HX YPaBHEHHS B JeKapro-
BBIX NpPSIMOYrOJIbHbIX KOOPJAMHATaX IpH YCJIOBHH, 4TO
nosiApHasg ocb COBNAJAET C MOJOXKHTeNbHOH noayoceio Ox,
a MoJIIOC — C HauaJOM KOOPAHHAT.

442. OKpy:KHOCTH 3aJaHbl yYpaBHEHHsSIMH B JIeKapTOBBIX
IPSIMOYTO/NbHBIX KOoOpiuHaTtax: 1) x24-y2=1x; 2) x2+4
Fy2=—3x;, 3) 24+ y2=105y3 4) R4 y:=—y, 5) x2+
4 y2=x+y. CocTaBuTh yYpaBHEHHS 3THX OKPYXKHOCTeH B
IIONAPHBEIX KOOPAHHATAaX MpH YCJAOBHH, YTO MNOJAfApHASA OCb
COBMajaer C MOJOXHTeAbHOH noayockto Ox, a mnomoc—
C HayajJoOM KOODAHHAT.

443. CocTaBUTb [OJAPHOe YpaBHEHHE KacaTeJbHOH K
OKpY2KHOCTH p = R B Touke Mi(Rj 6o).

§ 18. 3aaunc

DANKIICOM HASLIBAGTCS IeOMETPHYECKOe MeCTO TOueK, AJAs KOTOPHIX
cyMMa p3CCTOSHHH 10 ABYX (QHKCHPOBAHHBIX TOYEK IIOCKOCTH, Ha3bl«
BaeMbiX (OKYCAMH, eCTh NOCTOSHHAS BeJAHUMHA, 6O0/AbIUas, YeM paccToss
Hue Mexay ¢okycamu. ITocTOAHHYIO CYMMY pacCTOAHHfI NPOH3BOJIbHON
TOUKH 3JHIca A0 (OKYCOB NPHHATO 0603Hazath uyepes 2a. Poxycsl
snaunca ofosHavaloT OykBaMH Fy H Fjs, pAacCTOSHHE MEXAY HHMH —
yepe3 2¢. Ilo onpeneaenmo saaunca 2a > 2c unu a > c.

Pnc. 12 )

ITyctb Aam snaunc. Ecou OcH AekaproBoii NpsiMOYroJibHOM CHCTEME
KOOpAHHAT BHIGPaHHE TaK, 4TO (POKYCH AAHHOTO /JAHOCA PacCloaarawrTcs
Ha ocH abcuyuce CHMMETPHYHO OTHOCHTE]bHO Havyaja KOOpAHHAT, TO B
5TOf CHCTEME KOODIMHAT YypaBHEHHe LAaHHOTO IJNHICA HMEET BHA

%2 y? ‘
‘aT + "'b”§" =1, (1)

rie b=Val=¢2; OueBHAHO, @ >> b. ¥pasHeHne Bua (1) HaswiBaercs
KAHOHNYECKHM ypaBHeHHeM SJJIHICA.

IIpn yKasaHHOM BHGOPe CHCTeMbl KOOPAMHAT OCH KOOPAMHAT
ABIAIOTCA OCAMH CHMMETDHH 9/JIHMCA, a HAYajJ0 KOODPAHHAT — ero LeH-
TpoM cuMMeTpun (puc, 12). OcCH cHMMeTpHM 2JJHNCA Ha3LIBAWOTCA
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MPOCTO &F0 OCHMH, UEHTD £CHMMETPHE <= NPOCTO LeHTPoM. TOUKH, B KO-
TOPHIX ALIMNOC {I€DeCceKaeT CBOH OCH, HA3HBalOTCsi ero BepuwirHamu., Ha
puc. 12 Bepmunbl danunca cyts ToukH A’, A, B’ u B. UYacro ocsimu
9/JIMIICA HA3BIBAIOTCA TaKxKe oTpe3kH A'A ==2a u B’B == 2b; BMecrte
¢ TeM oTpesok OA = a Ha3kBaT GOJbIOA OOIYOCHIO 3JIHOCA, OTpe-
80k OB = b — maJoit nonyochw.

Ecmu Qoryen ammumnca pacmoosoxedst Ha ocH Oy  (CHMMETPHUHO
OTHOCKTEJIbHO Hauasna KOODAHHAT), TO YPaBHEHHE VIJMNCA HMeeT TOT XKe
Bua (1), HO B 3ToM caydae b > a@; ClefOBATENBHO, €CIH MEl XKeaaeM
6ykBoii a oGo3HauaTs GOJbLIYIO MOIYyOCh, TO B YpaBHeHHH (1) #yxuo
OykBbl @ ¥ b noMenats Mecramd., OnHako AJs yao6crBa opMyJIHPOBOK
3alay MH ycuaosHMcs OYKBOU a Bceraa o603HAYaTh 10AYOCh, PAaco.io-
XKeHHyo Ha ocu Ox, GykBol b — moayoch, pacnoJoxexHnyio Ha ocH Qy,
He3aBHCHMO OT TOro, uro Gosbhie, ¢ und b. Ecnm a = b, T0 ypaBHes

Hue (1) ompefenser OKPYXHOCTb, PacCMATPHBAEMYIO KaK GACTHBIH CJaye
Yya# saminca,

Yneao

¢lle a— 6oMbllag MOJAYOCh, HA3LIBAETCA OSKCUSHTPHCHTETOM  SJIHMNCA,
OueBunno, &€ < | (ans oxpyxuoctH & == 0). Ecan M(x; y) — npous-
BOJbHAsL TOYKA SJJHMNCA, TO OTpeskH FIM =r, n FoM = ry (puc. 12)
Ha3wnBaloTCs (QOKaNbHBIMH paauycaMH ToukH M, doxanbubie pagHycH
MOTYT OBLITh BBIYHCIEHH MO ¢Gop-
MyJam

rr=a-ex, ry,=a-—esx.

Ecnie  snaunc  onpepenen
ypaBHenueM (1) u a>b, t0
npsMbie

a a
x=——¢-' X = —
e g

(puc. 12) HasbiBaloTcs  JIHpEK-
TPHCAMH aaaunca (ecan b > a,
TO JHPEKTPHCH  OMNpPELeNAIOTCA
YpaBHEHHSIMH

b b
y= e’y—e' Puc. 13.
Kaxnasa aupekrpuca o6aanaer CAeAYIOUIHM CBOACTBOM: eciu r —
paccTosiHHe MPOH3BOJILHOR TOUKH SJJIHICA [0 HeKoTroporo ¢oKyca,
d — paccTOSHHE OT TOW e TOYKH A0 OJHOCTOPOHHEH C JTHM (OKYCOM

r
OHDPEKTPHCHL, TO OTHOLUEHHe "E €CTb IMOoCTodAHHad BeJHYHHA, paBHan

SKCLLEHTPHCHTETY 3JIIHICA
r

-5 =8.

d

Ecan nBe niockoctd o # P o6pa3yioT OCTPhIX yroa ¢, TO mpoek-
UHeR .Ha IVIOCKOCTh f OKPY2KHOCTH pajuyca a, Jexaulefi Ha TJIOCKO-
CTH &, ABASAETCA 3JAMHNC ¢ OOMbLION NOJYOCBIO @; Majdas mnoayoch b

3 /. B, KJuereHux 65



8TOrD BTMNCa onpefiemstercs no Gopmy.e

b=acosQ
(pue. 13).

Ecnn KPyrablii UMAMHAD HMEET B KayeCcTBe HaNpaBIAlOLIeH OKPY¥Ks
HOCTb Pajuyca b, TO B CeUEHHH 3TOro MHMMHApPA NJAOCKOCTbIO, HAK.I0-
HEeHHOH K ocH UMJHHADA TOA OCTPHIM YrioM ¢, GymeT aJaaMmc, Majnas

noayoch KOTOpPOro pasua b; Gonbuias mosy-
| OCb a 3TOro 31JAHIICA Onpejensfercs Mo
i

d"l‘\ dopmyae

A\ b

v
=7

//l -
-~

12

-
P , .
e R

\

(puc. i4).

444. CocraBuTb ypaBHeHHE 3J-
é Jqunca, ¢oKycel KOTOpPOro Jexar
t Ha OCH abcluucc, CHMMeTpHUHO OT-
HOCHTe/bHO Hauana KOOPJHHAT,
3Has, KpoMme TOro, 4To:
1) ero moayocu paBHbl 5 H 2;
2) ero Goabwas ocb pasHa 10,
Puc. 14. a paccrosHue MexAay GOKycaMH
2¢c = 8;
3) ero Manas och paBua 24, a paccroignue mexay Qoky-
camMu 2¢ = 103
4) paccrosinde Mexay ero ¢okycamu 2¢ = 6 0 3KCUeH-

TPHCHTET &= ¢}
. 3 .
5) ero Gousblas och pasua 20, a SKCLEHTPHCHTET € == &3
1
6) ero masnasa ocb pasHa 10, a 3KCLEHTPUCUTET & =13

1

7) pacCTOsiHHe MeXay ero AMpeKTPUCaMH paBHO 5 H
paccrosinne Mexay (okycamn 2¢ == 4;

8) ero Goanwias och paBHa 8, a pacCTosHHE MexAy AH-
pekTpucamu paBHo 16;

9) ero manas och paBHa 6, a pacCTOSHHE MEXKIY NHpPEKs
TpHCaMH pasHo 13;

1(1]) paccTofiHHe MeXAy ero JXHpeKTpUcaMd paBHO 32 u
e —3 .

445. CocTaBuUTb ypaBHeHHe 3JJaHnNca, (POKYCH KOTOPOro
JeXaT Ha OCH OpAMHAT, CHMMETDPHYHO OTHOCHTENIbHO Ha-
yana KOOppHHAT, 3Hasl, KpOMe TOro, 4YTo:

1) ero mosnyocu paBHBI COOTBETCTBEHHO 7 H 2;

2) ero Goabwasn och paBHa 10, a paccToaHue Mexay ¢o-
KycaMu 2¢ = §;
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3) paccrogune Mexay ero doxycamu 2¢ == 24 U 3KClieH-
TPUCHTET &= 13 s
3
4) ero manas ocb paBHa 16, a 3KCUEHTPUCHTET e==x3
5) paccrosinue Mexnay ero ¢oxycamu 2¢ =6 n paccros-

HHe MeXIy AHpeKTpHcaMu papHo 16 2,

2
6) paccrosHue MeXAy ero JAHpPeKTpHCAMU PaBHO 10—5

3
H SKCUEHTPHCHTET &== T

446, Onpenenuts MOMYOCH KaxKAOTO H3 CJAELYIOIHX 3.-
JIHIICOB:

) L1 9 Z 4 p=1; 3) x4 25y =25;
4) x% 4 5y% == 15; 5) 4x2 4- 95> =25; 6) 9x2 + 252 = |;

7) 24+ 42=1; 8) 1624 y>=16; 9) 262249y’ =1;V
10) 9x2 -}y =1.

447. Oan saaunmc 9x2 42542 = 225. Hahtu: 1) ero
noayocH; 2) ¢okychi; 3) skcuenTpucurer; 4) ypaBHeHHS IH-
PEKTpHUC.

448. BriuvcauTh maomanb UeTHIPEeXyroJbHHKa, ABe Bep-
LIHHBI KOTOPOTO JexaT B (oxycax anaunca x2--5y? = 20,
a Jipe Apyrue COBNAZaloT C KOHLAMH ero MaJoi OCH.

449. Jlau saaunc 9x2 4 5y2 = 45. Haifitu: 1) ero moay-
ocH; 2) ¢okych; 3) 3KCUEHTPUCHTET; 4) ypaBHeHUA AMpEK-
TPUC.

450, BpluHcnuTh MJOLAIL YETHIPEXYTONbHHKA, LBe Bep-
IIMHB KOTOPOro JexaT B (okycax asjiunca 9x2 4= 5y2 = 1,
ABe IpyTue COBMNAAAIOT C KOHLAMH €ro MaJiof OCH.

451, Buiuncnutb paccrosuue ot ¢okyca F(c; 0) anaunca

x2 2
St =1
IO OXHOCTOPOHHEN € 3THM (OKYCOM AHPEKTPHCH.
452, ['[onbsym:b OLHUM LUPKyJeM, HOCTPOUTh (OKYyCH
aJIMIICca 16 + “—==1 (cyuras, 4yTo U306pa’KkeHH OCH KOOp-
AWHAT W 3ajaHa MacmTa6naa eAUHHIA).

453. Ha sanunce == 5 + i = 1 HaiTn TOUKH, abcuucca
KOTOpbIX paBHa — 3.
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454 Onpeneamb kakue u3 touek A,(—2;3), A5(2; —2),
A:(2; —4), Au(—1; 3), As(—4; —3), As(3; —1), A7(3; —2),
Ag( 1), Ag(O 15) u Awp(0; — 16) nexar Ha 3aaunce
8x2+ 5y2 == 77, KakHe BHYTPU U KaKue BHe ero.

455, YCTaHOBHTb, KaKHe JWHHUH OnpenessiioTcd cJe-

NVIOIIMMH ypapHeHUAaMH: 1) y=+§-l/16—x2' 2) y==

—-—1/9 x5 3)x—-—1/9 — 45 4) ]/49-y
I/I306pa3mb 5TH JIMHHH HA yepTexe.

2 o
456. DKCUeHTPHCHUTET 3JJHINCA e=, (OKaJbHbIH pa-
auyc ToukH M aanunca pasen 10. BblUHCAUTE PacCTOAHHE
or Touku M 10 OZHOCTOpPOHHeH# ¢ 3THM (HOKYCOM IdHpPeK-
TPHUCHI, '
2
457. DKCUEHTPHCHTET 3JJHICa e=-,
Toukd M snanunca Ko AupexTpuchl paBHO 20. Bhiuucauth
pacctosinie ot Toukd M 10 ¢oKyca, OXHOCTOPOHHETO € 3TOH
AUPEKTPHCOH.

458. ana touka M, (2; -— —g—) Ha sJJmIce 192 +—%2— = [;

COCTaBUThL YpPaBHEHUS MPAMbIX, HA KOTOPHIX JexaTr ¢dokaJb-
Hble pagHychl TOYKH M.

459, VﬁanBm2HCb, yto Touka M;(—4; 2,4) nexur Ha

3JnHICe ’§§-+—%=l, onpeje/nuTh (poxkaabHble pPagHyCHl
ToukH M.

paccTosinue OT

|
460. DKcueHTPUCUTET MIHMNCA e ==, HCHTP ero cosna-
Jaer ¢ HayajJoM KOOPAHHAT, OJHH H3 ¢okycoB (—2; 0).
Buiunennts paccrosinue ot ToukH M; annunca ¢ a6euuccof,
paBHOR 2, 10 NUPEKTPHCHI, OJHOCTOPOHHEH ¢ AaHHHIM (o-
KYCOM.
. l
461, DKCUEHTpPHCHTET SJINHIICA € ===, LEHTP €ro coBma-
JlaeT ¢ HayaJaOM KOODAHMHAT, OAHA H3 LHMPEKTPHC AaHa ypaB-
HeHHeM X = |6. BbiuHCcaMTbL pacCTOSTHUE OT Touku M; aJ-
aunca ¢ abcuuccoll, paBHoii —4, K0 ¢HoKyca, OJAHOCTOPOH-
Hero ¢ J1aHHOW AHPEeKTPHCOH.

462. OnpenenuTh TOUKH 3AJUICA 100 + y2 =1, pac-
CTOIHUe KOTOPhLIX IO MMpaBoro ¢okyca paEHo 142

463. OnpefennTs TOYKYW diaunca g+ 5 2L pac-
CTOSIHHE KOTOPHIX A0 JIeBOro (poKyca paBHo 2,5._
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464. Yepea ¢oxyc sanumnca %;- - lL; = | nposenen mnep-

NeHAUKYAAp K ero Ooabirofi ocH. OnpenennTs paccTOAHUA
OT TOYEK NepeceueHusl 3TOr0 MeplneHgHKyasapa ¢ JIUNCOM
10 $hoxkycos.

465. CocraBuTb ypaBHeHHe 3J4unca, QOKyChl KOTOPOTO
pacmoJioKeHbl Ha OCH abcuuce, CHMMETPHUHO OTHOCHTEAbHO
Hayaja KOOPAMHAT, €CJH daHbL:

1) Touka M,(— 2 V/5; 2) sanunca u ero manas moay-
ocb b == 3;

2) rouka M;(2; — 2) annunca u ero GoJblias NONYOCh
a = 4;

3) Toukn M;(4; — V3) u My(2 V3; 3) snmunca;

4) touka M,(V15; — 1) snnunca u paccTosiHHe MeXIY
ero doxycavu 2¢c =S8§;

b) Touka M, (2; —-g—) 3JJIHIICA M €r0 SKCLEHTPUCHTET
8=-§‘,

6) Touka M,(8; 12) sanunca u paccroauue ry =20 or
Hee 10 neBoro ¢okyca;

7) Touka M,(— V5; 2) 4
3JVTHIICA W pacCTOsiHHe Me-
KAy ero JQHpeKTpHcaMu

pasHo 10,

466. Onpenenurb 3Kc-
LCHTPUCHTET & 3JIHNca, 7 7A
acau:

1) ero manas ocb Buf-
Ha 43 (POKYCOB MOA YIJIOM
B 60°%

2) oTpe3ok MexLy GoKy-
caMH BHAEH K3 BEpIUIHH Ma-
JOMH OCH TTOJ NPSIMBIM YII0M;

3) paccTosHHe MeXKIy AHUPeKTpPUCAMH B TPU pasa 60Jb-
lIe pACCTOAHUS MeXAy GOKyCaMH;

4) OTpe3oK MepleHAHKYASApa, ONMYIEHHOTO W3 LeHTpPa
9JMIHIICA HA €ro AHPeKTPUCY, LeTHTCS BepLIMHOH 3/IuNca
MonoJaaM.

467. Yepes dokyc F aaiunca npopefeH TepneHIUKYAAD
K ero Gosbiioii ocu (puc. 15). OnpenennTtb, NpH KaKOM 3Ha-

YeHUW IKCLEHTPUCHTETA 3JJHICA OTPE3KH AB u OC 6ynyr
napanenbHbl,

Puc, 15.

69



468. CocraBuTh YpaBHEHHe SJJHICA C NOJNYOCAME a, b 1
neutpoM C(Xo; Yo), €CAH H3BECTHO, UTO OCH CHMMETDHH 3I-
Junca napaJjiienbHbl OCAM KOOpJAHUHAT.

469. Danunc kacaercss ocH a6emuce B Touke A(3; 0) u
ocH opavHat B Touke B(0; —4). CocraBurh YypaBHeHHE
HTOTO 2JIJIMIICA, 3HAs, YTO ero OCH CUMMeTDHH NapaJJesbHbl
KOOPAHHATHBIM OCSIM.

470. Touka C(—3; 2) sBAseTcA UEHTPOM 3JJHICA, Ka-
caolerocs o06enx KoopauHaTHeix oceil, CocraBuTh ypab-
HeHHe 3TOT0 3JJHICa, 3HAS, YTO €ro OCH CHMMeTpHH mapai-
JeJbHbl KOODJAHHATHBIM OCSIM,

471. YCTaHOBHTD, UTO KAXKI0E U3 CAEIYIOWNX ypaBHEHHH
onpedensieT 3JUIMNC, W HAUTH KoopauHatel ero ueHtpa C,
MONYOCH, SKCUEHTPUCHTET M ypaBHEHHS NHPEKTDPHUC:

1) 5x2 4 9y> — 30x 4 18y + 9 = O;

2) 16x2+ 2542 4 32x — 100y — 284 = 0;

3) 4x2 4 3y2— 8x+ 12y —32=0.

472. YcraHOBUTb, KaKHe JIHHHH ONpeeNsioTcs Claefylo-
ILMMH YPaBHeHUSIMH:

) y=—74+2 V6T br— 5

2) y=l—-——§—\/ — 6x — x%
8 x=—2V —5—6y— 4%
4) x=—5+= V82—

M306pa3utb 3TH MHHHK Ha uyepTexe.
473. CocTaBuTb ypaBHEHHE 3/JIHINCA, 3HASA, YTO!
1) ero OGoabmas och paBHa 26 u OKYChl CYThb
Fi(—=10;0), Fz2(14; 0);
2) ero Manas ocb paBHa 2 u ¢okyce cyth Fi(—1; —1),
Fo(1; 1);
3) ero ¢oxychl cyTh £, (—— 2; %), Fy (2; ——-—g—) 1 DKCIEH-
ve,
2 ’

4) ero ¢okycn cyrb Fi(l; 3), Fa(3; 1) u paccTosnue
MeXJy AUpeKTpUcamu pasHo 12 Ve.

474. CocraBuTh ypaBHeHHe 3JIJIHICA, €CJAH H3BeCTHbI €ro
SKCUEHTPUCHTET s=—§-, ¢okyc F(2; 1) u ypaBHeHHe COOT-
BETCTBYIOLUEH AMPEKTPUCH X — 5 = 0,
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475. CoCTaBUTh YpPaBHEHHE 3JTHMCA, €CAY H3BECTHH ero
l
HKCIEHTPUCHTET &=-, ¢oKyc F(—4; 1) u ypaBHeHHe

COOTBETCTBYIOULER AupeKTpucH Y-+ 3 = 0.

476. Touka A (— 3; — 5) JexuT Ha aanunce, Gokye Ko-
roporo F(— 1, — 4), a cooTBeTcTBYIOL{a5l AHPEKTPHCA AAHA
ypaBHeHHeM X — 2 ==0. CocraBUTb ypaBHEHHE 3TOTO 3J-
JIIca.

477. CoCTaBUTh ypaBHeHHe 3JMICA, €CTH H3BECTHH €ro

9KCUEeHTDHUCHUTET e=%, doxyc F(3; 0) u ypaBHeHHe COOT-

BeTCTBYIOLed AUpeKTpHuch X+ y— 1 =0.

478, Touxa M,(2; — 1) nexuT Ha 3anHnce, GOKye KOTO-
poro F(l; 0), a cooTBercTByIOIan AHPERTPUCA [JaHA YpaB-
HeneM 2x — y — 10 = 0. CocraBuTbh ypaBHeHHE 3TOTO 3J-
numnca.

479. Touka M;(3; —1) sBAdeTCa KOHIOM MaJiOd OCH
9JIHICa, (OKYyCHl KOTOPOro JexaT Ha npamod y -6 =0.
CocraBuTh y;gm—xeﬂne 5TOr0 3JJIUICA, 3HAS €ro JKCLUEeHTPH-
CUTET € == 1—22— .

480. Hai#trn Touku mepecevenyus npamoll x 42y —7 =0
U sJanunca x2 -4 4y2 = 25,

481. Hafitu Touxku nepeceuexus npsamoit 3x-+410y—256=0
4 9NHICA ;—; -+ —y;- =1.

482. Halitu Touku nepeceuenus npsmoft Jx—4y—40=0
U 3aJHICca %-l—%z- =1,

483. OmnpemenuTb, KaK pacnojoxkeHa NpaMas OTHOCH-
TeJbHO 2JJIMICA; [EpeceKaer JH, Kacaercsy WJAH MPOXOAMT

BHE ero, eC/y npsaMasg U 3JAJHNC 3ajaHbl CJEAVIOIIUMH ypaB-
HEHHAMIL:

) 26—y —3=0, 2) 2x+4-y—10=0,
2. XY .
B+ =" g+ =1

3) 3x 4 2y — 20 =0,

%2 yz_
T+t T=L

484. Onpene/nutb, NPU KAKUX 3HAYEHHAX M MpaMas y =
= —X-4m

2 2
1) mepecekaer 3JaHnC —2’%-1--%—-:. 13 2) kacaetca eroj
3) NmpoXOJHUT BHe 3TOro 3JJHICA.
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435. BrIpecTH yC/l0BHe, IPH KOTOPOM NpaAMas y = ki--m
X
kKacaerca saannca —y -+ % ==
486. CocTaBuTb ypaBHeHHe KacaTeJbHOH K 3JJIHICY

x2 y:
S+ L= I B ero Touxke M (x1; y1).
y?

x2
487. JloxasaTh, UTO KacaTesbHbie K 3JJIHACY el + T =

== |, npoBeleHHble B KOHIAX OJHOT'O M TOrO Xe IUaMeTpa,
napaanenphsl. (JuamerpoM aanunca HasbiBaeTcss ero Xop-
13, TpOXonsAluas yepe3 UEHT.)

488 Cocwa_me ypaBHelldsl KacaTeNbHBIX K 3JLTHICY

2 2 o

+ y 1, nmapannenpunix npamoft 3x -4+ 2y + 7 = 0.

489. CocTaBuTb ypaBHEHHS KacaTeJbHBIX K 3JHICY
X2 4 4y?> = 20, nepneHUKYAIPHBIX K NpsAMOi 2x—2y—13=
== (.

2 12
490. TpoBecTH KacaTesqbHble K 3J/THICY %(-)-—}--é%:-—l

napanaenbHo npamMoi 4x — 2y 4+ 23 = 0 u BBIYUCAUTH pac-
cTosiHue d MeXKIY HUMH.
2 2
491. Ha sauunce ') +—”—-—-1 Hafite Touky M, Onau-
Kafmyo K npaMoi 2x—-3y+25==0, ¥ BBIUACAHTH pac-
crogue d oT Toukn M; 10 3TOH OpsSIMOA.

492. U3 toukn A(lo' —5~) npoBeJeHbl KacarespHble

3° 3
x? y? ’
K samncy 45+ = =1. CocTaBuTh MX ypaBHeHHS.
493. I/Is touky C(10; — 8) npoBexeHnl KacaTe/fbHBe K

2
SJLTHIICY 25 -+ == y =1, CocraBuTb ypaBHeHHe XOpAbl, CO-

eIHHAIO e TO‘IKH KacaHHs.
494. M3 mouku P(— 16; 9) unpoBeaeHsl KacaTe/bHble K

2 2 .
SJLITHIICY ﬁ4—- + —%—- = 1. Bpbluncautb paccrosiine d OT TOYKH

P no xopawl saaunca, coefuHsouleli TOUKH KacaHHs.

495. dnnunc npoxoaut depes touky A(4; — 1) m xa-
caercsi npsmoft ¥ + 4y — 10 =0. CocraBHTb YypaBHEHHE
STOT0 3JJIMINCA TPH YCAOBHH, YTO ero OCH COBMAZAIOT C OCH-
MH KCOPAHMHAT.

496. CocraBuTbh ypaBHeHHe 9/JHIICA, KACAWILErocs ABYX
npsaAMbuX 3x — 2y — 20 =0, x 4 6y — 20 = 0, npu ycaoBuH,
YTO er0 OCH COBMNANAIOT C OCAMH KOOpDIHHAT.

497. JlokaszaTh, uTO NpOH3BeleHHe PACCTOSHHH OT lieH-
Tpa 3MJHICAa A0 TOYKH NepeceyeHHs JIOOOH ero KacaTeJbHOH
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¢ (OXaNbHOM OCHIO M IO OCHOBAHMS MepNEHIWKYIAApR, ORYy-
ILeHHOr0 M3 TOYKM KacaHHs Ha (OKaJJbHYIO OCb, eCTb BeJH-
YHHA MOCTOAHHAA, paBHAd KBaapaTy OOJbLUIOA MOJyocd 3J-
JIHICca.

498. Jlokasatb, uTo NpOM3BeLeHHe PACCTOAHUH OT (POKY-
COB MO0 JIIOOOW KacaTesbHON K SJJHICYy PaBHO KBajaparty
Manoi MoJyocH.

499, IMpamaa x — y — 5 == 0 Kacaerca aaniumnca, Gokycsl
KoToporo Haxomsarcs B Toukax Fi(—3; 0) u F:(3; 0). Co-
CTaBUTb YpaBHEHHE 3TOrO 3/IHICA.

500. CoctaBHTh ypaBHeHHe 3J1HMCA, (POKYCHI KOTOPOTO
pacnoJioxXeHbl Ha OCH abcuyMCC CHMMETPHYHO OTHOCHTE/IBHO
Haya/Jla KOOpJIMHAT, eCJIH H3BEeCTHBHI YpaBHEHHMe KacaTe/sbHOH
K saauncy 3x 4 10y — 25 =0 u ero MaJjasa noayoce b = 2.

601. JlokasaTb, uTo npsimMas, Kacamwliascsa 3J/HnNca B He-
KOoTOpo#i Touke M, cocraBisgeT paBHble Yribl ¢ GOKAJIbHBIMH
pannycamu FiM, F:M u npoxomut BHe 321ma F{MF,.

2
502. U3 seBoro okyca aamnca 4= + 45 =1 mox ty-

nelM yraom o K ocu Ox Hampasjen Jyu cBera. H3smecTro,
yro tg o =—2. Jlo#iaa 10 3aauICa, 1YY OT HEro OTPa3UJICs,
CocTaBuThb YypaBHeHHe MNpsAMOH, Ha KOTOpOfl JIeXKHT OTpa-
KeHHBbIH Jy4,

503. OmpemenuTh TOUKH IepeceyeHHs IOBYX 3JJIHICOB:
X2 4-9y2 —45 =0, x249y2 —6x — 27 = 0.

504, Y6enuBIIuCh, 4TO ABa daaunca n’x2+miy:—m2nl=
=0, m2x2 4 n2y2 — m2n2 = (0 (m = n) nepecexkaTCs B ye-
ThIpeX TOUKAX, JeXallluX Ha OKPYKHOCTH C HEHTPOM B Ha-
yaJe KOOpAMHAT, ONpeleuTh pazuyc R 3TOH OKPYXHOCTH.

505. JiBe mmockoctH o u P o6pasyior yroa ¢ == 30°
OnpenenuTbh MONyocH 3J/uNCa, MOMYUEHHOro IPOEKTHPOBA-
HHeM Ha IJVIOCKOCTb B OKPY:KHOCTH pazxmyca R == 10, nexa-
Llefl Ha MJIOCKOCTH . .

506. danumc, Majag OOJYyoCh KOTOporo paBHa 6, fAB-
JsieTcsl Mpoekumuel OKPYXKHOCTH paauyca R = 12. Onpene-
JUTh YTOJM @ MeXAy NJOCKOCTAMH, B KOTOPBHIX JeXaT 3.J-
JIUNIC H OKDPYKHOCTb.

507. Hanpapasome#t Kpyrjaoro UWIMHAPa ABASETCA
OKDYKHOCTb pamuyca R ==8. Onpeleluth NONAyocH SJJIHI-
ca, MOJIYyUeHHOrO0 B CeYyeHUH 3TOro UHAHHAPA TMJO0CKOCThIO,
HAKJOHEHHON K ero ocu nox yraom ¢ == 30°,

508. Hanpasagiouiefi KpyrJaoro UMJIHHApPA SBJASETCS

OKpYyXHOCTh pammyca R=V3. Onpenemuts, mog KaKum
YIJIOM K OCH LHJAWHApPA HYXHO ero lepeceub MJIOCKOCThIO,
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4TOGB B CEUeHHH MOJYUHTb SJTHIC ¢ GONbUWOf NOMYOCHIO

a==2
509. PaBHOoMepHBIM cxKartueM (HJIM paBHOMEPHEIM pac-
TSAXKEHHEeM) TJIOCKOCTH K ocu abCHHCC Ha3bIBAeTCst Takoe
npeoOpa3oBanye TOYEK MJAOCKOCTH, MIPH KOTOPOM NPOH3BOJIb-
Haag Touka M(x} y) nepemewaerca B Touky M’ (x; y')
(puc. 16) Tak, uro ¥ = x, ¥’ = gy, roe g > 0 — nocTOAH-
Haf, HasbiBaeMaa KosdduimeH-

1 TOM PAaBHOMEpHOTO CXKaTHs.
“' | Anajoruudo  onpejeasercs
| M paBHOMepHOe CXKaTHe MIOCKOCTH
, |
. |
’ 54 4
| i e
it [
‘ |
I
r, ‘ P [o—
Piuc. 16. Puc. 17.

k ocH Oy npm nomouw ypaBHeHHR x' ==qx, y =y
(puc. 17).

Onpenennts, B Kakyio JUHHIO Npeo6pasyeTcs OKPYXK-
HOCTb X2 - y% == 25, ecnin KO3 DULHUEHT PABHOMEPHOIO CXKa-
THA TJIOCKOCTH K OCH afcuuce ¢ =§-.

510. KoapduumeHT paBHOMEPHOTO CXKATHHA MJIOCKOCTH K
ocu Oy pasen <+ OnpezenHTh ypapHeHWe JHHHH, B KOTO-

2 2
PYIO MpH TaKOM CXKAaTHH Npeobpas3yeTcs 3JIUNC -f—B- -+ -%— =
=1,
511. Ha#tH ypaBHeHHe JuHMH, B KoTOpyw mnpeoGpa-
2 2
3yeTCs OJIHNC 2‘%—+ % =1 NpH ABYX NOC/IeR0BaTebHbIX

PaBHOMEpDHbIX CXKAaTHAX MNJOCKOCTH K KOOPAMHATHBIM OCAM,
€CJIH KO3((PUIUEHTH PaBHOMEPHOrO0 CXKAaTHA MJIOCKOCTH K
4 6
ociM Ox n Oy paBHbl COOTBETCTBEHHO T H =
512. Onpenenntb K03hHUILHEHT ¢ PABHOMEPHOrO CXKaTHA
x2 2
MJIOCKOCTH K ocH Ox, 1npu KOTOPOM 3JJHIIC 3_€+'%'= l

2 2
MpeoGpasyeTca B SMMHNC 4z + 4= = .
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513. Onpenenuts kK03(pPHUHEHT ¢ PABHOMEPHOTO CKATHSA

x? 2
naockoctd K ocu Oy, npd KOTOPOM 3JJIHIC -§—1-+g—5=1
2 2
npeo6pasyercs B IJIHIC —;%-+g—5= 1.
514. Onpenenutb Ko3PHIHEHTH ¢4 U g ABYX MOCIEN0+
BATEJIbHEIX PaBHOMEPHHX CXKATHH MJIOCKOCTH K ocaM Ox 1

Oy, npu KOTOPHIX BJIJHIIC —;—25-+%—2=1 npeoGpasyercs B
OKpPYKHOCTb x2 4 4% = 16.

§ 19. lunepGoana

'unepGonofi HaswBaeTCsT FeOVeTpPHUECKOe MeCTO TOYeK, s KOTO-
PHIX PasHOCTb PacCTOSIHHH OT ABYX (PHKCHPOBAHHBIX TOYEeK IMJIOCKOCTH,
Has3biBaeMblX (OKycaMH, ecTb [OCTOSHHAS BeJHUHNA; YKa3aHHas pas-
HOCTb Gepercss mo aGCOMIOTHOMY- 3HAUEGHHI0 U 0603Havaercs OOBIMHO
yepes 2a. dokycn runepbosm obosuavaor Gyksamu [y u Fa, paccrod-
HHMe MexXjy HHMH — uepes 2¢. Tlo onpeneneHuio rumep6oan 2a << 2,
Wi a < c.

Y
. S a D e - M—— D
g &

- M

6l % < B
4 . X {\ A ,3

i 02— N z
] z
;
Puc. 18.

ITycrb nana rumepGona. Ecam ocn mexapToBofi NpAMOYTOJBHOHR CH-
CTeMbl KOOPLHHAT BBHIGPAHBI TaK, 4T0 (OKYCHI HNaHHOH rumep6onel pac-
MoJaraloTess Ha OCH afCUMCC CHMMETPHUHO OTHOCHTENBHO HAyaJda Koop-
JAHHAT, TO B 3TOH CHCTEME@ KOOPAMHAT YpaBHeHHEe THIepOOJH HMeeT BUNX

x2 y2
= M

rie b=Ve¢2 — av VpasHene Buma (1) HasHBaeTCd KAHOHHYECKHM
ypasHelhHem runep6oasl Ilpn ykasanHoM BeifOpe CHCTEMBl KOODIHHAT
OCH KOODAHHAT SBJAIOTCS OCAMH CHMMeTPHH TrHMepb6oJbl, a Haualo
KOOpAMHAT — ee IeHTpoM cuMmMeTtpun (pHc. 18). OcH cumMmerpuu rumep-
GONMEl Ha3LIBAIOTCA MNPOCTO €e OCAMH, LEHTp CHMMETPHH — UEHTPOM
runepbonel. I'mnepbona mepecekaer OAHY M3 CBOHX OcCeH; TOUKH
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nepeceueHHs HasnBaloTes BepmuHaMy rurepSonsl. Ha puc. 18 seprmns
runepfo.bl ¢yTh Toukn A’ u A,

[IpaAMOyrobHUK €O CTOPOHAMH 2a W 20, pacNOJOXKEHHBIH CHMMeET-
PHYHO OTHOCHTENBHO OCell runepbOJbl M Kacalowuiics ee B BepIIHHAX,
Ha3biBaeTcsl OCHOBHLIM NPSMOYrOJbHUKOM IHnep6oMbl.

Orpeskn AMHHOR 2g u 2b, coefuHAIOUIHe CEPEAHHB! CTOPOH OCHOB-
HOro NpSMOYrOJbHUKA THIEPOOMBI, TaK:Ke Ha3biBalOT ee ocaMH., [dmaro-
HAMM OCHOBHOrO INPSIMOYTLNJAbHHKA  (HEOTPaHHYEHHO TNPOLOJIKEHHbIe)
SIBAAIOTCA aCUMNTOTAMH TUnep60Jbl; UX yPaBHEHHS CYTb:

b =0t
y"— a x, y— a X
YpaBHeHHE , \
X ;
—‘aT"'%?_:' (@)

onpenenasier THOep6oay, CUMMETPHYHYIO OTHOCHTEIBHO KOOPAHHATHBIX
oceit ¢ GoKycaMH Ha OCH OPAMHAT;, ypaBHeHHe (2),Kak n ypaBHeHue (1),
Has3hiBaeTcd KaHOHHYECKHM YpaBHeHHeM rHIepboJbl; B 3TOM CJAy4yae
NOCTOsIHIIag DPA3HOCTb PACCTOSHUA OT MNpPOM3BOJbHOH TOUKH ruHnepbobl
o ¢okycos papHa 2b.

HBe runep6o.b], KOTOpHE ONPeNeNsioTCsl YPABHEHHSIMH

x? y2 x? !/2
o=l Tty

B OIHO# M TOI e CHCTeMe KOODAHHAT, HAa3bIBAOTCA COMPAXKEHHBIMA,
I'nnepGona ¢ paBHHIMM MoayosicMH (@ == b) Ea3nBaeTCH PABHOCTO-
ponHey; ee KaHOHHYECKOe ypaBHEHHE HMeeT BHA

¥—y?’=a? nmm —x2+4y!=2az

Yucno
c
g=—

a

rlie a— pacCcTOsHHEe OT LEHTpa runepbosel A0 ee BepLIMHBI, HA3HIBALTCSA
3KCUEHTPHCHTeTOM runepGonasl. QueBHaHO, Aaa JMo6o# runepboast & > 1.
Ecin M(x; y) — npon3soabHast TOuKa rHmepGoabl, T0 oTpeskn FiM
n FoM (cv. puc. 18) HaseBaoTcsi GOKANBHBIMH paguycaM# ToukH M.
doxanbHble pajuychl TNYeK NPaBOH BeTBU THINep6OJBl BbIMHUCAAITCS MO
dpopmyaam

rnh=gex-4a ro=gx—a,

okanbHBle pallychl TOUEK JIeBOH BETBH — o dopMyaaM
r=—gx—a, ro=-—¢8x+a

Ecny runep6ona 3agara ypasHenuem (1), TO mpsaMble, onpenense-
Mble ypaBHeHHSIMH
a
X == == —, X ==,

€

Ha3bIBalOTC ee aupexkTpucamMu (cm. pHc. 18). Ecau rumep6ona 3amauna
ypasHeHHeM (2), TO AHPEKTPHCH ONpEACNSIOTCs ypaBHEHHIMH

__b 0

y e Y= 7%
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Kaxaas nupextpuca oSaanaer caedylomuM  cBOBCTBOM: ecaH
r — paccTosiliie 0T MPOH3BOTbHOM TOUKH THNEPOOJB A0 HekoToporo ¢o-
Kyca, d — pacCTOssHHe OT TOH XC TOYKM AN OJLHOCTOPOHHEH C 3THM

r
(.’pOKYCOM OUPEKTPHCH, TO OTHOWIEHHe ——~ €CTb INOCTOAHHAaA DBEeTHYUHA,

d
paBHast SKCUEHTPUCHTETY runepbossl:

=8‘

L
d

515, CoctaButh ypaBHeHHe rumep6osbl, HOKYCh KOTOPOH
pacnosoXKeHbl HA OCH abCLUCC CUMMETPHYHO OTHOCHTEIbHO
HayaJla KOODAHHAT, 3Has, KpoMe TOro, uTo:

1) ee ocu 2a =10 u 20 = 8§;

2) paccroanue mexay ¢okycamu 2¢ = 10 u och 26 = §;

3) paccrosive MexAy ¢oKycaMH 2¢ =6 H 3KCLEHTpH-

CUTET & = —2-;

: 5
4) ocb 2a = 16 1 SKCUEHTPHCHTET &=}

4

5) YpaBHeHHsI aCHUMNTOT y==t— X H PACCTOAHHE MEXK-

ny ¢dokycamn 2¢ = 20,
2

6) paccrosinne MeXILy NMpPEKTPHCAMH PaBHO 22z H

paccTosiHue Mexnay cdokycamu 2¢ = 26;
32

7) paccTosiHde MexNy IHPEKTPHCAMH PaBHO —— H OCh

2b = 6;

8
8) paccrostHHe MEXKAY NUPEKTPHCAMH PaBHO & U IKC-

3
NeHTPHCHTET &= =}
3
9) ypaBHeHHs aCHMNTOT ¥ == -~ X U pacCTOsfHUE Me-

KAy OIUPEKTPUCAMH PAaBHO 12%—.

516. CocraBuTb ypaBHeHHe THIepO0Jbl, GOKYChl KOTOPOIT
pacmoJo:KeHbl HA OCH OPAHHAT CHMMETPHYHO OTHOCHTETbLHO
Hayasna KOOpPAHHAT, 3Has, KpoMe TOro, UTo:

1) ee monyocu a =6, b = 18 (6ykBoil a MB 00603Ha-
yaeM MoJyoCh THAep6Oo.Ibl, pacloIoKEeHHYI0 Ha ocH abeiuce);

2) paccrosiiHe Mexkay ¢okycamu 2¢ = 10 U 3KCUEHTpH-

- 5
CHTET ¢ =—3-',

3) ypaBHeHHusI acCHMITOT Yy== =
MeXJy BepIIMHaMH paBHO 48;

12
5 X W paccTtosaHue
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|
4) paccrosiHMe MexXAy IHMPEKTPHUCAMH PABHO 7 — H 9KC
7
HEeHTPUCUTET &== 7}
4
5) ypaBHEHHSI ACHMITOT Y == == 5 % U PacCTOSHHE Me-

KAy AUpeKTpUcamMu paBHO 6 —E—

517. Onpenenutb NOJIYOCH @ M b KaKAON M3 CleAVIOMHX
runep6o.:

2 2 2
) F—4=1 2 —=1 3) *—4=16;

4) ¥2— y?=1; B) 4x? — 9y? ==25; 6) 25x% — 16y% =1
7) 92 —64y2=1.

618. Ilana runepbosa 16x2 — 9y2 == 144, Ha@ru: 1) no-
JdyocH a u b; 2) dokychl; 3) sKCUEHTpUCHTeT; 4) ypaBHEHHS
acuMNTOT; §) ypaBHeHHs JHpPEKTPHC.

519. Jara runepbona 1612 —9y%= —144. Hahmu:
1) moayocu a u b; 2) dokyce; 3) skcuentTpucurer; 4) ypas-
HEHHA aCHMNTOT; D) ypaBHeHHA AHPeKTpHC.

520. BbiuHCAHTH nnomanszpeyr?anHKa, 06pa3oBaHHOIO

aCHMNTOTAMH THIEP6OJIbL —%—-—--%——-:1 u npsmol 9x -

o2y —24=0.
521. YCTaHOBHUTb, KaKHe JIHHHH ONpPEAeNsioTCa CJeLyio-
IYMH YDPaBHEHUAMH:

1) y=+—§-l/x2-—9; 2) y=—3V2+1;
) x=—35VIFG 49 y=+ 5 VIF5.

N306pasuth 3TH JHHHH Ha YepTexe. .

522, Jlama Touka MI(IO; — V5) na rinep6one -’8%—
2

-—2y-0~==1. CocTaBHTh ypaBHeHHS1 TpPAMBIX, Ha KOTOPHIX
Jexar (okaJjbHbIe paLUYChl TOUKH M.

523. Y6eIuBIIHCh, yTO Touka M, (——5; %) JIeXXHT Ha TH-
nepbo.te -1-%1 - %2—-—- 1, onpegenurp ¢oKaabHBIE paAHYCH
TOUKH My,
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524. Oxcuentpucurer tanepGonn ¢ =2, GokaJbHLII pa-
aMyc ee Toukn M, mpoBeZeHHBIt M3 HekoToporo @oxyca,
paBeH 16. BeruucanuTe paccrostHue oT TOYkKH M [0 OLHOCTO-
poHHeH ¢ 3THM (POKYCOM AMPEKTPHCHI.

525. DKCIUEHTPUCHTET TUmep6oabl & = 3, paccTOSHHE OT
TOYKH, M runmepBonbl 10 IHPeKTPHCH: paBHO 4. BbIUHCAHTSH
paccrosinie oT ToykH M 1o ¢oKyca, OZHOCTOPOHHErO ¢ 3TOH
JUPEKTPHCOR.

526. DKCUEHTpUCUTET THMepOOJBl € =2, UEHTD ee JeKHUT
B HayaJe KOOPAMHAT, oAuH U3 ¢okycos F(12; 0). Breruu-
CAUTbL pAaccTosiiue OT Touykn M, rumepbosbl ¢ abcuuccof,
paBHo#i 13, IO IOHPEKTPHCH], COOTBETCTBYIOLIEi 3aTaHHOMY
¢dokycy.

627, DKCUEHTPHCHTET TUmepGOJIbI s=—-23—, LIeHTp ee Jie-
XUT B HavaJje KOOPIAHHAT, OAHA U3 JHUpEKTPUC JaHa ypas-
HeHHeM X == — 8. Broluucnuth paccrossHHe OT TOUKH M,
runep6oael ¢ abcuuccoir, pasHok 10, no ¢okyca, coorser-
CTBYIOLLETO 3aJlaHHON JHpPEKTpHCe. ) )

528. OnpenenuTb TOYKH THIEPOO.JIB 'ng —%: I, pac-

CTOSIHHE KOTOPHIX 70 MpaBoro ¢okyca pabHo 4,5.

2 2
529. OnperesuTb TOUKH THIEpGOMH —%———% =1, pac-

CTOSIHME KOTOPBIX 10 JieBOro GOKyca paBHO 7.

. . 22 y?
530. Hepes sebift poKyc rHNEPGONE o — 5 =1 npo-

BelleH NEpHeHIHKYJAp K €e OCH, cojepxKallleii BepUIHHBI.
Onpegenntb paccTosHust oT GOKYCOB A0 TOUEK MepeceyeHUs
3TOTO MepleHIHKYJsipa ¢ runepbouoil.

331, Tlonb3ysicb OAHHUM LHUPKYJeM, NOCTPOHTb (HOKYCH

2 2
runepOonl %——%5—=1 (cudTasi, 4YTO OCH KOOPAMHAT

u3o6paxeHnl H MacmtrabHas elMHHIA 3alaHa).

532. CocraBuTh ypaBHeHue rumep6oab, (Gorych KoOTo-
poil JjexaT Ha OCH a6CUUCC CUMMETPHUYHO OTHOCHTEJIbHO
Hayana KOOpPAHHAT, €CJH JaHbl:

1) Touku M, (6; —1) 1 Mp(—8; 2 V' 2) runepGo.n;
2) Ttouka M,;(—5; 3) rumepGosibl U SKCUEHTPHCHUTET

e=V32
3) Touka M, (—g-; -—l) runep6osil ¥ YpaBHEHHS acHM-
NTOT y= =% —g—x;
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4) tourka M, (-— 3; %) runep6oJbl ¥ ypaBHEHUS IHpeEK-

4
TPHC ¥ ==k =}

3
5) ypaBHeHuSl aCHMOTOT y==z: X H ypaBHeHHA JH-
' 6

= ot —,
PEKTPUC X = E

533. OnpeneJauTb 3KCLUEHTPHCHTET PAaBHOCTOPOHHEH TH-
nep6oasl.

534. OnpenenuTb SKCUEHTPHCHTeT runepOosbl, ecld OT-
pe30K MexXAy ee BepUIHHAMH BHIEH H3 (GOKYycoB conps-
KEHHOH runepGoabl Moy yraom B 60°,

535. ®oxychl runepboan coBnanator ¢ Goxycamu 3J-

2
Junca -gg-+—y§-=l. CocTtaBuTh ypaBHeHHe TIHNRPOOJHI,

eC/IH ee 3KCIEHTPHUCHTET & = 2,
536. CocraBuTh ypaBHeHue Tunepbonbl, (POKyCH KOTO-

po#i ;exar B BepUWIHHAX 3JJHICA -Txm--{—%‘?:l, a Ju-

PEeKTPHCh TIPOXOAAT Yepe3d (GOKYChl 3TOro 3JIJIHNCA.

537. oxasaTtbh, uTo paccrosuue ot Gokyca runep6oJibl
x2 y2
ar T BT

538, JlokasaTh uTO Mpou3BeJeHHe PacCTOAHHA OT JIo-

- x2 2
6oft TOUKHM runepGoJLl -,a—z——%r—l N0 NBYX €e acCUMMTOT

b
a2b?
€CTh BeJHMYHHA MOCTOsIHHAfA, paBHad m.

539. Jlokasath, 4TO maoLlalb OapaJj.iesorpamMma, orpa-
: 2

X
HHUEHHOTO acCUMOTOTaMH THIepGOoJIb -aT——Z—.z-==1 u nps-

MbIMH, MPOBEAEHHBIMH yYepe3 JO0YI0 ee TOYKY INapaJJelb-

ab
HO acuMnroraM, €CTb BeJHYHHA -MMOCTOAHHAfdA, paBHas -é—'

540. CocraBuTb ypaBHeHUE THUIepOOJbl, €CNH M3BECTHbI
eec noayocu a u b, umenrp C(xo; #o) ¥ doKycw pacmono-
3KeHbl Ha HpsMoi: 1) mapannenpHoit ocu Ox; 2) napan-
JeabHod ocu Oy.

541. YcTaHOBHTB, YTO KaXJA0e H3 CJAEIYIOIIMX ypaBHe-
HHH onpefeaser rumepboay, H HafATH KOOPIHHATHl ee
unestpa C, NOJYOCH, 35KCLEHTPHUCHTET, ypaBHEHHS aCHMII«
TOT H ypaBHEHUf THPEKTPHC:

1) 16x2— 9y? — 64x — 54y — 161 =0;

2) 942 — 1642 4- 90x + 32y — 367 =0;

3) 16x%— 942 — 64x — 18y + 199 =0.
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542. YeTaHoBHTH, Kakue JHHUR ONpenessloTea  cae-
AYIOIIMMHA YpaBHEHHUAMHU:

) y=—1+2VE—dx—5;
9) y=T7—o ViE—bx + 13;

3) x=9—2ViA+4y+8
9 x=5=2VFT ly—12

M306pa3uTh 3TH JHHUH HA YepTEXe.

543. CocTaBHTb ypaBHeHuHe runep6oJbl, 3Hasl, UTO:

1) paccrosnue Mexzay ee BepmipHaMi paBHO 24 u do-
Kycol cyTb Fy(—10;2), Fo(16;2);

2) Qorycen cyts Fy(3;4), Fa(—3;—4) u paccroaHue
MexX 1y AHpeKTpHcaMHu paBHO 3,6;

3) yron wmexay acumnrtoramu pased 90° um  ¢oKycH
cytb Fy(4; —4), Fy(—2,2).

544. CocraBuTb ypaBHeHHe rHIepdOJbl, €CJIH H3BECTHDI

€€ 3KCUEHTPUCHTET e=i, ¢okyc F(5;0) u ypaBHeHue

COCTBETCTBYIOLLeH AWPCKTPUCH SX — 16 == 0.
545. CocTaBUTb ypaBHEeHHe TUMep00/bl, €CJH H3BECTHH

e 2KCUEHTPHCHTET &= -7, doxyc F(0;13) n ypasHe-

HHe COOTBeTCTBYIOIIeH JupekTpHch 13y — 144 = 0.

546. Touka A(—3;—5) aexur wHa runepdote, GHOKyC
kotopo#l F(—2;—3), a cOOTBeTCTByWIlasg IHPEKTPHCA
MaHa ypasHeHHeM x4 | = 0. CocraBHuTb ypaBHeHHE 3TOH
runepOosIbl.

547. CocTaBuTh ypaBHeHHe TUNepOOJbl, eClH H3BeCTHHI
ee 3KcuenTpucater e= )5, dokyc F(2;—3) B ypasHe-
HHe COOTBETCTBYWOILLEeH XHUPeKTPHUCH 33X — Y+ 3 =0

548. Touka M,(1; —2) unexnr Ha runepdone, ¢GoOKyc
KOTOPOH F(—2;2), a COOTBeTCTBYIOLIAsA AHpEKTpHCA JaHa
ypaBHeHueM 2x —y-—1=0. CocTaBUTp ypaBHEHHE 9TOMH
runepoodisl.

549. Jlano ypaBHeHHe paBHOCTOPOHHeH rHumepOOJbI
X2 — y2 = a2 HaliTu ee ypaBHeHWe B HOBO! CHCTeMe, Npu-
HfIB 32 OCH KOOPAWHAT ee aCHMITOTHL.

550. YcraHoBuB, YTO Kaxjoe H3 CJelyIOIINX ypaBHe-
HUH onpenensier rumep60ay, HafTH A/ KaXAOH M3 HHX
LIeHTp, MOJYOCH, YpaBHEHHS ACUMITOT H NOCTPOUTb WX Ha
yeprexe: 1) xy=18; 2) 2xy —9=0; 3) 2xy 4+ 25 = 0.
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551. Hafitu Ttouxkw nepecequm npsMoll  2X — Y —=

10 =0 u runep60ob —26- — J; = .

562. Hafitru TOukH mepeceuenus mnpaMoll 4x — 3y —
— 16 =0 u runepSoanl ;—; — :’g 1.

553. Hafitn Touku nmepeceyenus npamofi 2x— y-H
Y1 =0 u runep6o.snl —’;—d-——y;—=1.

564. B caeldyomux caydasx ompezenuth, Kak pacro-
JOXEeHa MnpsiMas OTHOCHTEJNbHO rumepOoOJBl: nepecexaert
JIH, KacaeTcs HJH MPOXOJAHUT BNE ee:

) x—y—3=0 L2 _q

12 3
— — X9,
9 x—2+1=0 L —L =y
3) 7x — 5y =0, 2V

555. OnpenenuTs, TPH KaKUX 3HAUYEHHAX M TpaMas
y==x+m
2 2
1) mepecexaer runep6oay 5 — = == l; 2) Kacaercs ee;

3) npoxonuT BHe 3TO# rumnepGoJIHL
556. BrieecTn ycJoBHE, IpH KOTOPOM NpsMas y == kx-+m

2

Kacaercs MHMepoab —r — -%5- =1.

557. CocTaBuTb ypaBHeHHe KacaTeabHOR K rumnepGoJe
x2 2
=5 —25=1 B ee Touke M, (x;; y)).

558. lloka3aTb, uyTO KacarenbHble K rumepgosae, Mpo-
BEJEHHblE B KOHUAX OJHOrO H TOro jKe AMaMerpa, mapaJ-
JIbHBI.

. 5569. CocTaBHTb ypaBHEHHS KacaTeJabHBIX K THiep6oJe
x’ y: o -
55— 5 =1, TepNeHAMKYJspHBIX K npsiMoii 4x + 3y —

—7=0.
560. CocTaBHTb ypaBHEeHHSi KacaTeJbHBIX K rumnep6ose

2 2
'1%— - -g-— =1, mnapajaenpHHx npsMofi 10x —3y 49 =0,
2 2
561. TpoBecty KacaTelbHBle K runep6oe fG — ls- —

== — | napaanensHo npsamoi 2x 4-4y—>5==0 u BHUHC-
JIUTb PaccTosiHue d MeXAy HHMH.
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. x? Y2 o

562. Ha rumepGone '271‘—%:1 HaflTh TOYKY M,
onnKadwyo K OpsaMofi 3x-+2y -+ 1=0, U BLIUHCIAUTD
paccrosiiue d oT Touku M; po aTo# npsiMoii.

563. CocTtaBuTb ypaBHEHHMe KacaTelbHbIX K rumnepfone
x2 — y? == 16, npoBeleHHbIXx M3 TOukn A(—1;—7).

564. 113 touku C(l;—10) npoBeneHHb . KacaTeJbHblE

2

K runepboJe -xs——%—z—=1. CocTaBuTbh ypaBHEHHE XOPIbl,
COeJIUHAOMmeH TOUKH KacaHus.

565. M3 rtoukn P(l;—5) mnpopeaeHs KacaTeabHEE

x? 2

K runepbone —3——-—%--:1. Buluncants paccroanne d
OT TOYKH P A0 XopAbl runep6ofpl, COeZHHAOLIEH TOUKH

KacaHud,

566. 'unep6osia MpPOXOAHT uepe3 TOUKY A(Vﬁ; 3) u
Kacaerca npamo# 9x -+ 2y — 15 ==0. CocraButh ypasHe-
HHe 3TOH runep6OJBl IPH YCTOBHH, UTO €€ OCH COBNAJAIOT
C OCAMH KOOpAHHAT.

567. CocTaBuTh YypaBHeHHe Tunmep0bOJbl, Kacaomencs
ABYX OpsiMbix: bBx—6y—16=0, 13x— 10y —48=0,
IPH  YCJOBHHM, UTO €€ OCH COBNAZaldT € OCAMH KO-
OPAHHAT.

. 568.2376em113muc:b, 4TO  TOUKH 2nepeceqemrls; anJaUNCca
12‘5+—5-’5—=1 H runepOO/Ibl % —-%—-= 1 saBasitorcs Bep-
IIMHAMH [pPSIMOYrombHHKA, COCTaBHTb YpDaBHEHHs ero
CTOpOH. . .

569. laub runepGosbl ’;—2——%:-1 u Kakag-HHOyIb

ee¢ KacartenbHas: P —rTouka mnepeceueHHss KacaTesbHOM
¢ ocvio Ox, Q — MpOeKLHsi TOUKH KaCaHHA HAa Ty XKe OChb.
Hoxazars, uto OP - 0Q = a2

570, /loxka3atb, 4T0 (HOKyCHl runepbOaBl pacro/0KeHbl
N0 pasHble CTOPOHLI OT JA0GOMN e€e KacaTeJbHOH.

571. IlokasaTb, YTO MPOH3IBEAEHHE pPACCTOSIHHA OT (o-

o " x? y?
KycoB 10 JAI1060H KacaTenbHOH K runepboiie =]

a’ pz
eCTh BeNHYHHA [IOCTOSIHHAS, paBHas b2,

572, Tlpamas 2x—y—4 =0 £kacaercs rHnepGONHI,
¢doxkycer Kotopo#k Haxoxstca B rtoukax Fi(—3;0) wu
Fy(3;0). CocraBuUTb ypaBHeHHe 3TOH TuUmepGOJbl.

573. CoctaBuTb ypaBHeHHe rHHepOONH, (OKYCH KOTO-
Po¥l pacnosoxKeHb! Ha CCH abGCUHCC CHMMETPHYHO OTHOCH-
TEJbHO Hayaga KOOPAHHAT, eCMH H3BEeCTHbl YypaBHEHHE
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KacaTeapHOM K rumep6ote 15x 4 16y — 36 =0 u paccros-
HHe MeXIy ee BepuwHHavH 2a = 8.
574. [lokasatb, yTO npsaMmas, Kacamoulascs THIepso.abl
B HekoTopo#l Touke M, cocTaB/isieT paBHble YIJbl C (POKAIb-
HelMH pajuycamu FM,. FoM u mpoxoauT BHYTpH Yyraa
1MFs.
x2 y2 _1

575. M3 npasoro ¢pokyca runep6oJibl ===

noj yrJoM a(n<a<-§'—:c) K ocu Ox HanpasiaeH Jyy

ceera. H3sectno, uro tga ==2. [o#iga mo rumepdo.Inl,
Jayd oT Hee orpasuncs. CocTaBuTh ypaBHeHHe HpAMOH, Ha
KOTOPOH JIEKHUT OTPaKEHHDLIN Jyu.
567. [lokaszaTb, YTO 3JIIHINC H Tunep0oJa, HMEIOLLHE
cburre GOKYChl, NepeceKkaloTcs MO MPSAMBIM YIVIOM,
577. KosbduuueHT paBHOMEPHOTO C3KATHA IIJIOCKOCTH
4
x ocu Ox paseH 3 Onpenaenuth ypaBHeHHe JHHHH, B KO-
TOPYI0 NpH 3TOM CXaTHH InpeoOpasyercs runepdona
xfl yz
16 g =1
Ykaszaunue Cm. 3agauy 509.

578. Kos(pduuueHT paBHOMEpPHOrO CXKATHA MJIOCKOCTH
4
K ocu Oy paBeH T OnpeneauTh ypaBHeHHE JHHMH, B KO-

TOPYIO NPH 3TOM  CXaTWH  npeobpasyercd rumepbosa
%2 y?
25 9

579. Ha#iTh ypaBHeHHe JHHHH, B KOTOpPYIO Mpeobpa-
3yercs runepdona x?—y?=9 npu OBYyX I[OC/JelOBATE/]b-
HbIX PAaBHOMEPHBIX C¥KATHAX IMJOCKOCTH K KOOPAMHATHHIM
ocsIM, ecad KO3(p(uuUeHTb PaBHOMEPHOrO CKaTHA MO1OC-

2 5
Kocth K ocsiM Ox 1 Oy COOTBETCTBEHHO PaBHH 3 H .
580. Onpenenuts Ko3ddpuuHEeHT ¢ pPaABHOMEPHOro CxKa-
2
THa Nmaockoctn K ocu Ox, npu KoTopoMm rumep6o.ia ;—5—-
y2 1 . x2 y2 ]
— 5 = npeoGpasyeTcs B rHNEPGOTY —z — <z == 1.
581, Onpezenutb Ko3pdHLHEHT ¢ PaBHOMEPHOro CXKa-
2
THS WJIOCKOCcTH K ocH Oy, npu KoTopoM runep6osa xT -
y2 l x2 y2
— 5= npeoGpasyercs B runep6oay T = 1.

==].

84



582. Onpemenuts Ko>PPULUMEHTH ¢ ¥ @y OBYX NOCTes
JIOBATeJbHEIX PABHOMEPHBIX CKATHH NOJOCKOCTH K OCSIM

2 2
Ox u Oy, npu KOTOPHIX runepﬁona—:-g—— %3—=1 npeobpasy-
2

x? Y
eTcs B THnepboay T 1.

§ 20. MapaGoaa

[1apa6os0fi Ha3bIBAETCA FeOMETPHUECKOE MECTO TOUEeK, A KaXAof
H3 KOTOPBIX pPacCCTOsHHe [0 HEeKOTOpOH (QHKCHPOBAHHOM TOUKH ILIO-
CKOCTH, HasblBaeMOH ()OKYycOM, PaBHO PACCTOTHHIO A0 HEKOTOPOA ¢HKCH-
POBaHHOH NpAMOH, Ha3biBaeMOW aupekTpucoll. Poxyc nmapaboan 060-
sHavaercs Oyksoit F, paccTosHHe OT ¢OKyca 10 NUPeKTpHChl — GyK-
Bo#l p. Yucao p HasbiBaeTca mapaMerpoM napaGosist.

[Tycrs nanma Hexoropas mapa6oia, BeemeM eKapToBY NPSMOYLOJb-
HYI0 CHCTEMy KOOpAHHAT Tak, 9TO0H oOch abcuucc NPOXOLHIa uepes

Yy —d M

¥
ol
b <
8oy

Puc. 19. Puc. 20.

¢oxkyc JAaHHON napaboanbl MepneHLHKYASIPHO K AMPeKTpHce U Oblaa
HampaBJ/ieHa OT JHPEKTIpPHCH K (OKYCY, HAYaJo KOOPAHHAT PACMOIOKHM
nocpenHHe MexXnay tokycoM u aupekrpuco# (puc. 19). B sTo# cucreme
KOOpAWHAT paHHag napabosa Oyaer onpelensiThCsl ypaBHeHHeM

y? = 2px. (1
Ypasuenre (1) HasblBaeTCi KAHOHHUYGCKUM YpaBHeHHeM napaGoasi,

B ar0#i Xe CHCTeMe KOODAMHAT OUPEKTPHCA NAHHON napabosnl uMeeT
ypaBHeHHe

x == e .

2

DoxanbHbBIN pafgHyc NPOH3BOJMbHON Toukw M(x; y) napaboam (1. e,
Aauua otpe3ka FM) Moxer GbiTh BhIUKCIEH N0 QopMy.ie

r=——x+%—.
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[MapaGona uMeeT OAHY OCh CHMMETPHH, HAa3LIBAEMYI0 OCLIO TNapa-
Goabl, ¢ KOTOpO# OHa MepeceKaeTca B eNHHCTBeHHOR Touke, Touka
Hepecevenuss napaGoJsibl ¢ OCbIo Ha2biBaercss ee BepuHHod, [lpw yka-
3aHHOM BHULE BHGOpPe KOODAHHATHOR CHCTEMH OChb napabo/nl COBMe-
ifleHa C OChbi0 alCHUUCC, BepLUIMHA HAXOAHWTCA B Hauajge KOOPAHHAT, BCA
napaGo/ia JIeXKHT, B MPaBOiX MOIYIIOCKOCTH.

Ecou xoopaumnatHas cucteMa BhIGpaHa Tak, 9TO OCh a0CHHCC COBe
MeuleHa € OCbl0 MapaloJibl, HAYAN0 KOOPAHHAT — C BepUINHON, HO Tapa-
60sa 1eXHT B NeBoii moaymaockoctH (puc. 20), To ee ypaBHenue 6ymer
UMeTbh BHJI

y? = — 2px. (2)

B cayvae, korma Hayamo KOOpAMHAT HAXOJMTCH B BepuINHe, & ¢
OCbl0 COBMellleHa OCb OpAMHAT, Napafoaa 6yleT HMeTb YpDaBHeHHE

£%=2py, (3)
eCJH OHA NeXHT B BepXHelt moaymiockocta (puc. 21), u
Xt = —2py (4)
— eCad B HHXKHefd noaymiockoctH (puc. 22).
Vi e = .
N7 ?
F
p ]
Z
7\
F
\f z
3 5
T
]
Puc, 21. Puc. 22.

Kaxaoe u3 ypasuennit mapaboam (2), (3), (4), kak u ypaBHe-
uue (l), Ha3bIBaeTCA KAHOHHUECKHM.

583. CoctaBurh ypaBHeHHe MapaGo/bl, BepliHHA KOTO-
poft HAXOAUTCA B Hava/ie KOOPAHHAT, 3HAdA, UTO:

1) napabosa pacrnosoxeHa B MpPaBoil MOJYIJIOCKOCTH
CHMMETPHYHO OTHOocHTenbHO ocy Ox, W ee mapaMeTp
p=3;

2) napabora pacmnonoxeHa B JE€BOH MOJYIVIOCKOCTH
CHMMeTPHUYHO OTHOCHTeNbHO ocH Ox, ¥ ee napamMerp
p = 0,5;

3) mapa6osa pacnoJsioKeHa B BepPXHEH MOJYMJIOCKOCTH

. 1
CHMMeTPHYHO OTHOCHTE/bHO OcH Oy, H ee Mapamerp p==—;
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4) napaGonma pacmosioXeHa B HHXKHeR MOJYIIOCKOCTH
CAMMETPUHYHO OTHOCHTesqpHO ocu Oy, ¥ ee napamerp
p == 3.

584. OnpenenuTb BesMYMHY NapameTpa M paclojoxKe-
HHE OTHOCHTENbHO KOOPAMHATHBIX oCeH cneaywoUux na-
paboa:

1) 1 =06x; 2) x2=5y; 3) yl=—4x; 4) 2= —y.

585. CoctaBuTb ypaBHenue napabonbl, BEpLIIMHA KOTO-
POt HaXOAMTCA B Haua/je KOCPAMHAT, 3Had, UTO:

1) napaGona pacnoJioxeHa CHMMETDHYHO OTHOCHTENbe
Ho ocH Ox u npoxoauT uepes Touky A(9;6);

2) napabosa pacno/oXeHa CHMMETPHYHO OTHOCHTEJb=
HO ock Ox u npoxoaut uepes Touky B(—1;3);

3) napaGona pacrno/ioxeHa CHMMMETPHYHO OTHOCHTENb=
Ho ocu Oy w npoxoant uepes Toury C(1;1).

4) napabo.aa pachnolckKeHa CHMMETPUYHO OTHOCHTEJb-
Ho ocu Oy u npoxoauT yepez touky D (4; —8).

586. Craabuoii Tpoc nojBelleH 3a JBa KOHLA; TOYKH
KPEeMIeHHs pacnosoKeHbl Ha OJHHAKOBOH BBICOTE; pac-
CTOAHME MexkAy HUMH paBHo 20 m. Benuuuna ero mpo-
ruba ila pacCcTOMHUU 2 M OT TOUKM KpenJieHHs, CUuTas Mo
ropuscHrasu, pasHa 14,4 cu. OnpenenuTts BeauudHy Mpo-
ruba 3TOro Tpoca B ccpellHe MeXAY TOUKAMH KperseHHs,
npuOAIKEHHO cuuTasi, yro Tpoc Humeer ¢opMy AyrH na-
pado.bl.

087. CocTaBuTb ypaBHeHHe OapaboJbl, KOTOpas HMeeT
pokyc E(0; —3) ® mpOXoaMT uepes3 HAauan0 KOOPAHHAT,
SHas, YTO ee OChblo CAYKHT ochb Oy.

588. ¥YcranoBuTb, Kakie NHHHM ONpereasiorTcs caelyio-
ILHMH YPaBHEHUSMHU:

Dy=+2Vx 2 y=+V —x 3) y=—3V —2x;
4) y=—2V% 5) x=+ V5, 6) x=—5V —p;
7 x=—V3y 8) x=+4V —y.

306pasutb oTH JiMHHK 12 YepTexe.

589. Hadrtn ¢okyc F n ypapHenHe AHpeKTpPHCH Mapa-
Goanl Y2 = 24x.

590. Buiuncauts dokaabubli paguyc Toukn M mapa-
Goabl y? = 20x, ecin aGcumeca Toukd M paBHa 7.

591. Boiuucauth ¢oxanpHblii paguyc Toukn M mnapa-
Oonbl y2 = 12x, ecam opauHara touku M pasua 6.
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592. Ha mapa6one y? == 16x HafiTy TOUKH, (OKANBHHIH
palnyc KOTOpPBIX paBeH 13.

593. CocraBuTh ypaBHeHWe napadosbl, ecau faH (o«
Kyc F(—7;0) u ypaBueHue aupextpuch x —7 =0.

594. CocraButs ypaBHeHue mapaGosbi, 3Hasd, 4TO ee
BepIlHHA COBNAjaeT ¢ ToYKoH (o;B), mapaMeTp paBeHn p,
ocb mnapaanenbHa ocu Ox #u mnapaGona mnpociHpaercd
B G€CKOHEUHOCTD:

1) B mosoxutenpHoM HanpasaeHuu ocu OX;

2) B oTpuuaTesNbHOM HampaBsJeHuu ocu Ox.

595. CocraBuTb ypaBHeHHE napa6oJibl, 3Hasg, 4YTO e€e
BeplIWHA cOBMajaer ¢ TOYKOoH (a;B), mapaMerp paeeH p,
ocb mnapasaenbHa ocd Oy u mnapadona NOPOCTHPaeTCs
B G€CKOHEUHOCTh:

1) B mosoxurenbHoM Hampasaedun ocH Oy (r1. e. ma-
paboJsia siB/seTCa BOCXOAAILEH);

2) B oTpuuartesbHoM HanpasieHud ocH Oy (7. e. ma-
pabo.sa sBASETCS HHCXOASILIEH),

596. YcraHOBHTH, UTO KaXJAoe H3 CAEAVIOIHKX YypaBHe-
HHA onpegenser napafoay, U HalTH KOOPAHHATHI ee Bep-
WHHL A, BelWuMHy MmapaMeTpa p W ypaBHEHHe OHPEKTpH-
chl: 1) y2=14x—8;, 2) y?=4—6x; 3) x>=6y 4 2;
4) x2=2—y.

597. YCTaHOBHTB, UTO Ka)KJoe H3 CAelAyIONIMX ypaBHe-
HHE onpefeisier mapaGoay, W HalWTH KOODAHHATHl ee Bep-

wHHb A ¥ BeqMYHHY mapameTpa p: 1) y=7i—x2+ x4 2;

2) y=4x*—8x+7; 3) y=—-%x2+2x-7.

598. YcraHoBuTb, UTO KaxZoe H3 CAEAYWOIIHX VpaBHe-
HHH omnpefeaser napabosy, U HaliTH KOOPAMHATHI ee Bep-
wuHa A ¥ BeJHYHHY DapaMerpa p:l) x == 2y2——12y+ 14;

9 x=—g+y3) x=—p2+2—1

599. YCTaHosmb, Kakue JHHUK ONpelensiorcs Cjaeayin-
IMHMHU YpaBHEHUSAMHU:

) y=3—4Vx—1; 2) x=—44+3Vy+5;
3) x=2—~V6—29y 4) y=—b5+V —3x— 21.

N306pa3uth 3TH JHHUH Ha YepTexke.

600. CoctaBuTh ypaBHeHHe mapaboJbi, ecIH NaHB ee
doxkyc F(7;2) u nupekTpuca X —5==0

601. CocraBuTh ypaBHeHHe napaboJsbl, ecaH JaHbl ee
¢dokyc F(4;3) u nupextpuca y -+ 1 =0. ‘
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602. CocraBaTb ypaBHeHHE NapafoaH, €CIH HaHw ee
pokyc F(2; —1) u aupexrpuca x—y— 1 =0.

603. [lann BepunHa napaboan A(6; —3) u ypaBHe-
HHe ee JaupekTpuchl 3x —by 4+ 1 =0, Ha#itu doxkyc F
3TOH napaboasl,

604. Jlannt BepwunHa mnapaGoant A(—2;—1) u ypas-
HeHHe ee AupekTpuchl X -+ 2y — | = 0. CocraBuTh ypasHe-
Hue 3ToH napabosni.

605. OnpefennuTp TOUKH NepeceuyeHHst OPAMON X 4y —
— 3 == 0 u napaGoan x2 = 4y.

606. OnpenenuTb TOURKH mepecedenns npsamolt 3x 4
H 4y — 12 =0 u napaboani y2 = —9x.

607. Onpenenurs TOUKM MepecedeHHs npamMoH 3x —
— 2y + 6 =0 u napa6oan y* == 6x,

608. B caenyomux caysasx omnpeinenutb, Kak pacrno-
JIOKeHa JaHHAfA NpsMas OTHOCHTENAblIO JaHHOf mapado-
Jibl — mepecekaeT JiH, KacaeTcsa WJIM TNPOXOAHT BHE ee:
1) x—y+42=0, y2=28x; 2) 8x+4+3y—15=0, 2=
= —3y; 3) bx —y —15=0, y2 = —bx.

609. OnpenenuTb, NpPH KAaXHX 3HAUEHHAX YIrJIOBOTO KO-
spduuventa & npamaa y = kx4 2 1) nepecekaer mnapa-
6oay y? = 4x; 2) Kacaercq ee; 3) MPOXOAUT Biie 3TGH ma-
pa6oJel.

610. BoBect ycnoBHe, npM  KOTOpPOM OpaMasd Y =
== Rkx 4 b Kacaetca napaboabl y? = 2px.

611. Jlokasate, 4To K mapaboae y2 == 2px MOXHO MpO-
BECTH OJHY H TOJBKO OJHY KAacCaTelbHYK C YyTZiOBbIM KO-
spdunuenTom & 5% 0,

612. CocraButh ypaBHewHe KkacarenbHolt K mapaGoJe
y* = 2px B ee Touke M, (x;y,).

613. CocraBuTh ypaBHeHHe OPAMOMH, KoTopas Kacaetcs
napaboasl Y2 ==8x uW napannesbHa nupaMol 2x 4 2y —
—3=0.

614. CoctaBHTh ypaBHEHHe MNpAMOMN, KOTOpas Kacaercs
napaboan x2== 16y u nepneHaMKynspHa K npamoi 2x 4
+ 4y +7=0.

615. TlpoBectn kKacatenbHyio K napaboae y2 = 12x na-
paanenbHo npsaMmod 3x —2y 4 30 =0 u BHUYNHCAHTE pac-
cTosHHe d MexAy 3TOH KacaTeabHO# M NaHHOH NPSMOH.

616. Ha mapabone y2==64x na#hitu Touky M, 6au-
Xaluyio K npamodn 4x -4 3y — 14 =0, u BbUUCAUTL pac-
cTosiHde d ot Touku M, po 3TO# nMpaAMON.

617. CocTaBuTh YypaBHEHUS KacaTe/lbHBIX K mnapadone
y? == 36x, npoBefeHHbIX U3 TOYKHU 4 (2;9).
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618. K mnapaGone y2—2px MpoBeJieHa. KacaTenbHas,
JlokazaTh, YTO BepLIHHA STOH Mapabosbl JIEKHT MOCpe-
JHHe MeXIy TOYKOH IepeceyeHHs KacaTeJbHOH € OCbIO
Ox u npoexuyefl TOUKH KacaHHus Ha ocb Ox.

619. Vs toukn A(5;9) mpopeieHn KacaTeJbHBIE K Ma-
pagoie y*> == bx. CocTaBHTb ypaBHEHHEe XOpJAbl, COeAHHS0-
el TOYKHM KacaHHs.

620. M3 Toukn P(—3;12) mnpoBeleHn KacaTeJbHble
k¥ napa6osae y2 = 10x. Bbmuc.nmb paccTosinye d OT TOYKH
P po xopab mapaGosbl, COCHHHSAWILEH TOUKH Kacaﬂnﬁ.

621 OnpefeanTh TOYKH NepecedyeHus SJJIHICA 100 e o

+ L 22,- = 1 n napaGoan y? = 24x.
x2
622, OnpenenuTh TOUKM MepeceyeHHsi THIEPOOJB! &7 50

2
— UT=— I u napaGonn y?2 = 3x

623. OnpedenuTh TOYKH nNepeceueHns JByX mnapabo.a:
y=x—2x+ 1, x =12 —6y+7. °

624. Iloxasath, yTtO npaMmasi, Kacawouiascs napabos
B HEKOTOpoi TOuKe M, cocTaBisier pasHbie yIJbl C dbo-
KaJbHbBIM PAagHyCcOM TOUKH M M C JyduoM, KOTOPHLIH, HCXORHA
13 M, uzer napananenbHo ocu napa6o.an B Ty CTOPOHY, KyAa
napabosia 6eCKOHEYHO NMPOCTHPaEeTCsl.

625. M3 dokyca nmapaboant y2 = 12x noj OCTPbIM Yr-
JoM o K ocu Ox HaupaBsjaeH Jyu csera. V3BecTHo, 4TO

tga—g- Jdo#iza po napaGoasl, Jgyd OT Hee OTPasuJcs.

Cocmamb ypaBHeHHe MNOpsAMOH, Ha KOTOPOH JIEXHT OTpa-
JKEHHbIH Jyu.

626. okasatbh, uto aBe mapaGoJbl, HMeiolUHe OOLIYIO
OCb H OOIUHH (DOKYC, PACMOJOXKEHHBIH MEeXILYy HX BepLIH-
HaMy, mepecexalorcss NOA NPSMBIM YIJIOM.

627. lokasartb, uTO ecqau JBe Mmapadonb €O B3aHMHO
OepmeHIHKYJJASIPHBIMU  OCSIMM NEpecekarTcs B HeThipex
TOYKAX, TO 5TH TOYKH J€XKAaT Ha OJHOH OKpPYXKHOCTH,

§ 21. MoagpHoe ypasHeHWe 3JIHINCA, FTHNEPOOJBI
H napadoJb

[Monapuoe ypaBHeHue, ofiiee mo ¢opve AAs SAMHNCA, OAHOH BETBH
runep6oas U napabosbl, HMeeT BHJ

Y S
‘h- =T "¢cos0’ (1)
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rae 0, O — nonapHeie KOOPAHHATH MPOHIBOMLHON TOUKM JHHRH, p — dho-
KaJdbHBIH MapaMeTp (noJoBuHa (OKaABHOW XOPAbl JHHHH, TEpPheHAHKY-
JSPHOA K ee OCH), €-—— 3KCHEHTPHCHTET (B cayuae napabo.an & = 1),
[Tonapuas cugreMa KOOpAHHAT NpPH 5TOM BH6paHa Tak, UTO NO.JKC HaXo-
Autcs B GOKyCe, a MOJISAPHAS OChb HAaNpPaBJAEHA MO OCH MHHWM B CTOPOHY,
MPOTHBONONOKHYIO OauKalwed K 3ToMy (GOKyly NHPEKTPHCHL

2 2
628. JlaHo ypaBHeHHe 3aAJHMCA —’Qfg—l—!{—ﬁ—_:l. Cocra-

BHTb €ro IOJIIpDHOE YypaBHEHWe, cuMTas, YTO HalpaBJeHHE
MONAPHOH OCH COBMAJAeT ¢ TMOJOXHTENbHBIM HampanJe-
HHeM ocu abcuuce, a MOJI0C HAXOIUTCH:

1) B neBom ¢okyce snaunca; 2) B npasoMm ¢okyce.

629. Jlano ypaBHeHHE THIEePOObI —’1%—%—-—-- 1. Co-

CTAaBHThb IOJSDHOE ypaBHEHHe ee MNpaBOll BeTBH, CUHTad,
YTO HalpaBJieHHe MOJASAPHOA OCH COBMAafaeT C MOJOXKHTESIb-
HbIM HAalpaBJeHHeM OcH abcuucc, & MOJIC HAXOJAHTCA:

1) B npaBoM ¢okyce runep6osnl; 2) B neBOM (hOKycCe.

. x ¥

630 [lano ypaBHeHue runep6osbl 55 T 1. Co-
CTaBUThb MOJNSIPHOE ypaBHEHHe ee JieBOH BeTBU, cUHMTad, UTO
Hanpas/jeHHe MOJSAPHOA OCH COBMNAAAeT C NOJOXKHTEJNbHBIM
HanpasJieHHeM ocd alCUUCC, 2 TMOJIOC HAXOLUTCA:

1) B neBom ¢okyce rumepGosini; 2) B npaBoM GoOKyce.

631. lano ypasHenne napaGouabl y?==6x. CocTaBuUTb
€e NONsIpHOEe ypaBHeHHe, CUUTaf, YTO HalpasJeHHe MOoJsp-
HOH OCH COBHajaeT ¢ MOJOXKHTE/JbHbIM HanpasJjeHHeM OCH
abcuuce, a MOJIOC HaXOAUTCs B (OKyce mapaboJbl.

632. Onpenenuth, Kakde JHHMH JAaHBl CJACAYIOUIHMA
YPaBHEHUAMH B NOJSPHBIX KOODAHMHATAX:

5 6

De=—7— 2o=7%7
] = —cos B
2
10 12
3) p=—7—"3 Y o=5—"7}
] ——=cosB
2
5 1

5) p= 3—4c056; 6) b= 3 "3cs0 "

144

633. YcranoBHTb, UTO ypaBHeHHe p = -z —goorp ONpe-

JeJdeT 3AJUIC, # HAaUTH ero NoJIyOCH.
18
634. YcraHOBHTB, YTO ypaBHEHHE 0= Fsp ONPE-
Jejsier NpaBylo BeTBb THNepO6OJB, W HalTH ee MOJYOCH:
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635. YcraHoBHTB, "ITO ypaBHCHHe p=-5—_—27,13-6;§ onpe-

nensieT BJUIMHNC, H COCTABHTh MOJSPHbIE YPaBHEHHS €ro
IOUPEKTPHC,

16
636. YcraHOBHTb, YTO ypaBHeHHE p ==

—_—— OfIpDe-
3~ 5cosH p
JeJjaer npaBy}o BETBb rnnepéonbl, H COCTAaBHTH HOu’lﬂprIe
ypaBHEHHS AMPEKTPUC ¥ aCHMOTOT 2TOH 1uNepOOJIHL.

637. Ha sanunce p= 12 Ha#TH TOYKH, MO~
3—1V2cosh

JIAPHBIA paJHyC KOTOPLIX paBeH 6.
638. Ha runepGone p = g—7—opr
JIApHBIA paAHyC KOTOPLIX paBeH 3.

639. Ha napaGose p=-—=

— c0s 0

HAHTH TOYKH, MO-

HAHTH TOUKH:

1) ¢ HauMeHbIIHM MOJAPHLIM PAJHYCOM;
2) ¢ nonspHbLIM pPamMycoM, paBHBIM MapaMeTpy mnapa-
60aH1,

2 2
640. Jlano ypaBHeHHe 3./JHMNCA —‘1’92—+-g—2,—=1. Cocra-

BHTb €ro noJiSpHOC YpABHEHHE NpH YCJAOBHH, YTO HallpaB-
JIeHne HOJIHPHOﬁ OCH COBIIajgaerT ¢ MNOJOXHTEJbHBIM Ha-
npasB/ieHHEM OCH a6cuucc, a HOJIIOC HaXOJIHTCA B UHEHTpE
SJJIHINICA.

2 2
641. lano ypaBHeHHE TrHIEPO6OJLI —';—2,——1—= . Co-

CTAaBHUTb €e NOJfpHOe ypaBHEHHe MNpH YCJAOBHH, UTO Ha-
npasjieHde TNOJNSIPHOH OCH COBHAJAaeT C NOJOXKHTelbHBIM
HampaBJeHHeM ocd adcUuce, a MOJIC HAXOAHTCS B LEeHTpe
runep00.1bl.

642. 1avo ypaBHeBue mapabogn y2 = 2px. CocraBHTb
ee NOJADHOE YpaBHeHHe IPYU YCJOBHH, - HTO HalpaBJ/eHHE
NnoJfpHOH OCH coBHajaer ¢ [MOJNOXHTEJbHLIM HamnpasJe-
HHeM ocH abcuucc, a TMOJIOC HAaXOAHTICS B BeplIHHE
napasonsl.

§ 22, HnameTpu JUHHIA BTOpOro nmopsjka

B kypce amamuTHueckof reoMeTpHH HOKAa3bIBAeTCH, YTO CEPENHHH
napasiiesbHBIX XOpJ JHHHH BTOPOro mopsajka JexaT Ha OAHOH NpsaMod.
dra npsMas HA3KBaercd AHAMETPOM JHHHH BTOporo mopsaaxa. Juamerp,
JeqsAuiHi TIONOJaM KaKywo-HHOyAb xopAy (a 3Hauur, ¥ BCe Napajiebe
Hble eif), Ha3bIBaeTCs CONpPSAKEHHBIM 3TOA Xxople (H Bcem XOpLaM, KO-
TOpble eii mapajnienpHbl), Bece auamerpw sanunca B runepbofbl NpPoOXos
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28T uepe3 uentp. Ecau sanunc 3amaH ypaBHenuem
2 2
2,y
el -+ o L (1)

TO ero QUaMeTp, COMPSKEHHHH XOopAaM ¢ YrMOBHM Ko3dduUHEnTOM &,
onpe/ensieTca ypaBHEHUEM

bQ

y='———x.

Ecnu runepona 3ajaHa ypaBHeHHeM
2 r 92
-fmn >

TO ee IHaMeTp, COMpPsKeHHbi XopfaM ¢ YIVIOBHIM Koadduuuentom &,
onpejensieTcs ypaBHEHHeM

Bce nnamerpw napaGonst mapannensusl ee ocu. Ecau mapaGona 3anana
YpaBHEHHEeM

Y2 = 2px,

TO ee [LHaMeTp, COTMPSKEHHLIT XOpAaM € YLJIOBLIM KO3(h(HIUEHTOM &,
onpejensieTcs ypaBHEHHEM

|

y=-.
Ecnu ogun u3 aByx AuaMeTpoB 3JJKMCA WAW CHMepGOJB AEMIT MO<
nonaM XOpAHl, MapajenbHbie APYroMy, TO BTOpOf AuaMeTp AeNHT Mmo-
nolaM XOpAbl, NapaijeibHble nepBoMy. Takue NIBa [uHaMeTpa Haj3bl-
BAIOTCA B3aHMHO COMpPAMKEHHBIMHU.
Ecoin £ u &’ — yrnosble ko3 UUKHEHTH ABYX B34HMHO COTIPSKEH-
HBIX LHameTpoB rumep6onn (2), To
b2
4
kk = -5 (3)
Ectn k& u k' — yrnoBble KO3pGHUHEHTH [ABYX B3aHMHO COMpSXKEH-
HbHIX guameTpoB rumepboant (2), TO

ki = —— (4)

Coornowenua (3) u (4) Ha3HBAWOTCA YCJIOBHAMH COMPSKEHHOCTH NHA-
METPOB COOTBETCTBEHHO [Js S/UIHOCA U AJIS TUNep6OJbl.

Jlnamerp JHHMH BTOPOro TNOPSAKA, MNepNeHIUKYJASPHbIA K COMpA-
XKEHHBIM XOpAaM, HA3bIBASTCA IVIABHBIM.

xQ
643. CocTtaBuTb ypaBHeHHe JHaMeTpa 3JIHICA 55 +

2
-+ —!1’—6 == |, IpOXOAALIEro uYepe3 cepeiuHy ero XOpHhH, OT-
ceKkaeMoll Ha npsaMo#l 2x — y — 3 = 0,
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x2 2
644. Cocrannts ypabreHue Xopael saannca =+ &=

= |, npoxonsuled uyepe3 Touky A(l; —2) u peasiefica
CI0 TONO0JaM.

645. CocTaBuTh ypaBHeHHs ABYX B3aHMHO CONDSAKEH-
HBIX AHaMeTpos aJanaunca x2--4y?2==1, U3 KOTOPHIX OJAHH
o6pasyet ¢ ocklo Ox yroa B 45°

646. CocTaBuTb ypaBHeHHA ABYX B3aHMHO CONpSKeH=
HBIX auaMeTpoB 3anunca 4x2 -4 9y2 =1, U3 KOTOpHIX OAHH
napaJasieqned OpaMod x 42y — 5 = 0.

647. CocTaBuTb ypaBHeHHS [BYX B3aHMHO COIpSIXKeHe
HBIX AHaMeTpoB aanunca x?-4 3y2==1, U3 KOTOPBLIX OJHUH
neprneHgnKyadaped K npaMod 3x 4+ 2y — 7 = 0.

648. Ha deprexe u3oOpaxed aaaunc, [loabsysice uup-
KyJeM W JIHHeHKOH, MOCTPOUTh €ro UESHTP.

649. Toxasatb, 4TO OCH 3JJIHNCA ABAAIOTCA EIHHCT-
BEHHOH Napo# ero rjaaBHBIX AHAMETpPOB.

650. Tlosb3ysick cBOBCTBAMH CONpPSXEHHLIX AHAMETPOB,
JA0Ka3aTtb, YTO KaxX[AblH [HAMeTP OKpYXKHOCTH SABJSIETCS
TJ1aBHbIM,

651. a) B sanunc snucan paBHOGeIPeHHBIH TPeyroJb-
HMK TakK, 4TO ero BepLIHHA COBMNANaeT C ONHOH U3 BepLIHH
saaunca. llokazatb, UTO OCHOBaHHe 3TOr0 TpPeYroJbHHKA
napansienbHO OJIHOH H3 OCeH 3JJHIICA.

6) JokasaTh, 4TO CTOPOHB NPSIMOYTOJbHHKA, BIHCAH-
HOr0 B 3JIVTHIIC, TTapaJiiesbHbl OCAM 3TOrO AJJIHICA,

B) Ha ueprexe wnszoGpaxen sanaunc. [lonb3ysacb wup-
KyJem H JHHEHKOH, NOCTPOHTb €ro IJaBHbie AHAMETPDI

652. /Toxasartb, UTO XOPAB SJIJHICA, COEAHHSAIOLLIHE
€ro MNPOH3BOJAbHYI0 TOYUKY ¢ KOHUAMH Jd1060ro JaHamerpa
3TOTO 3JIIMICA, TMapajjesbHbl [ape ero COHpsiKeHHbIX
JHaMeTpOB.

653. a) [lokazatb, 4TO CyMMa KBajapartop AByX comp4-
XEHHbIX NOJYIHAMETPOB JJJHIICA eCTh BeJHUHHA IMOCTOSTH-
Has (paBHas cyMMe KBaApaTOB ero rnoJyocef).

6) Jokasarty, u4TO naomaap mnapaJjaesorpamma, Io-
CTPOEHHOTO Ha IBYX CONPSXKEHHBIX TMoJyiuamerpax 3.-
JAuNca, eCTb BeJUYHHA TNOCTOSAHHAsA (paBHas MNJOLIALH

NpSIMOYTOJbHUKA, MOCTPOCHHOT'O HAa €ro NoJayocsX).
x2
654. CocrapuTb ypasHedne AHaMerpa rumepbonb == —

2

——%—=l, NPOXOASIILIEro 4epe3 CepefiuHy ee XOpAsl, OT-

cekaeMofl Ha npamofl 2x — y -+ 3 = 0.
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2

2
655. Jlana runepGona —%—-—%—=1. CoctaButs ypas-

HeHHe, ee XOpHbl, KOTOpas MNPOXOLHT Uepe3 TOUKY
A(3;—1) u menurca Toukolt A momonaw,

656. CocTaBuTh YypaBHeHHfl JABYX CONpSIKEHHbIX [Hae
MeTpoB rumepbonbl X2 —4y?2==4, U3 KOTOPHLIX OAHH TMpO-
xonut yepes touky A(8; 1).

657. Cocra%mb yPABHeRUS CONpPAXKEHHBIX JMaMeTPOB
runepGosnl %——aé—= I, yrom wmexay KOTOpPHIMH pa-
BeH 45°

658. Ha uepreke uso6pamxena rumepGosa. [loan3yacob
LHPKY/JIEM H JHHEeHKOH, MNOCTPOHTb ee UeHTP.

659. IlokasaTh, 4YTO OCH THNep6O/Bl ABAAIOTCA €NHH-
CTBCHHON Mapo#d ee riarHHIX AHAMETPOB.

660. Ha ueprexxe nsoGpaxkena runepGona. Tloan3yscek
LUDKYJeM ¥ JIHHEeHKOH, MOCTPOUTh ee [JaBHble IUaMeTphl.

661. CocraBuTh ypaBHeHHe HuaMeTpa napadoabl Y2 =
= 12x, npoxoasiero uepes cepeinHy ee XOpJHl, OTCeKae-
MOR Ha mpsiMofi 3x 4 y — 5 = 0.

662. {ana napaGosaa y? ==20x. CocTaBHTb YypaBHEHHE
ee XOpAbl, KOTOpass mpoxXoAuT uepe3 Touky A(2;5) u ne-
JuTca Touko#t A momosaM.

663. [lokasaTth, uro ochb mapalobl HABAAETCH €IHHCT-
BEHHBIM ee rJ1aBHbIM JHaMeTPOoM.

664. Ha ueprexe wu3o6paxkena napabona. Tlosab3ysch
H¥pKyseM M JuHe{ikOH, MOCTPOUTL €e rIaBHLIA AuaMmerp.



I'TABA 5

YNPOWEHHUE OBLLEro YPABHEHHS
JIHHUHU BTOPOro noPAAKA. YPABHEHHUA.
HEKOTOPbBIX KPHBbDIX, BCTPEYAIOLLUXCA

B MATEMATUKE U EE NMPUJIO)XEHUAX

§ 23. LleHTp AHHUH BTOPOro nopsaikKa

JluHus, KOTOpas B HEKOTOPOR AEKAPTOBOA CHCTEME KOOpDAWHAT
ONpefenseTcs ypaBHEHHEM BTOPOR CreNeHH, Ha3bIBaeTCs JUHUEH BTO-
poro mnopszka, O6iuee ypaBHeHHe BTOpOH cTemeHH (C ABYMsi MepeMeHs
HbIMH) NPHHATO 3aNHCHIBATH B BHAE!

Ax? 4 2Bxy 4 Cy? + 2Dx -+ 2Ey + F ==0. (1)

LeHnTpOM HEKOTOPO# JHHHM HA3HIBAETCA TaKag TOYKa IMJIOCKOCTH,
MO OTHOIUEHHI0O K KOTOPOH TOUKHM 3TOM JIHHHH pachoJOXKeHbl CHMMe-
TPUYHO mapaMu. JIHHMM BTOPOro NOpaAxa, o6najgawolide eIHHCTBEHHbIM
LleHTPOM, Ha3kIBAIOTCS LIEHTPAJbHBIMH.

Touxa S(xo; yo) aBAAETCH LEHTPOM JHHHM, OlNpefeseMoOld ypaB-
HenueM (1), B TOM H TOJBKO B TOM CJayyae, KOTXA ee KOOpDAHHATHI ya0-
BJETBOPSIOT YPABHEHUSAM:

Axo + Byo + D=0, }
on-l-Cyo +E=O.

OG6o3xauuM uepe3 6 onpemesHTeNb 5TOH CHCTEMBI!
A B
B C

Bennunna & cocraBasiercs M3 Ko3¢guUHEHTOB DNPH CTapIIHX 4YJaeHAX
ypaBHeHua (1) 4 HasblBaercs AUCKPHMHHAHTOM CTAPIIHX UJIEHOB 3TOr0
ypaBHEHHA.

Ecnu 65 0, to cucrema (2) sBAseTCS COBMECTHOR H OnpeneseH-
HOH, T. €. HMeeT pelleHHe W MNPUTOM EIHHCTBeHHOe, B 3ToM Cayuae
KOODAMHATEl LEHTPa MOCYT ObITb OnpeaeseHbi 1Mo GopMyJaM:

(2)

0=

B D D A
,c E‘ ‘EB
W= gRE[r P=TAB[
BC BC

Hepasencteo 8 $& 0 clyXUT ODU3HAKOM LEHTPAJBHOR JIHHHH BTOPOrQ
nopsiaxa

96



Ecnn S(xo; yo) — LEHTP JIMHWH BTOPOro MOPAAKA, TO B Pe3yabTate
npeobpa30BaluA KOOpAUHAT MO GopMYyJIaM

X=X X, y=ij-+yo

(4TO COOTBETCTBYET NepeHOCy Hauana KOOPAHHAT B UGHTP, JUHUH) ee
ypaBHeHUe TPHMET BHI

A% + 2Bij + Ci? + F =0,

rie A, B, C— 1e xe, yT0 B AaHHOM ypaBHeduu (1), a F onpenenseTcs
¢opMyoil

i‘=Dx0+Eyo+F

B cnyuae 6 = 0 uMeer MecTO Takxe CJjedywowas ¢opMmyna:

rae

Onpeneaureas A HasbBaeTcs OHCKPHMHHAHTOM NeBof wactu obuero
ypaBHeHUA BTOPOH CTeneHH.

665. YcTaHOBHTb, KaKHe H3 CAeAYIOUINX NUHUH SABASIOTCSH
LIeHTPaabHbBIMH (T. €. HMEIOT eIHHCTBeHHbIA HEHTD), KaKHe lie
HMEIOT LeHTpPa, Kakue HMeIOT OGeCKOHEUHO MHOr0 I(eHTPOB:

1) 3x2 —4xy — 2+ 3x — 12y — 7 =0;

2) 4x? +5xy + 3y  —x+ 9y — 12=0;

3) 4x* —4xy + y* — 6x + 8y + 13 =0;

4) 4x? —4xy + y?* — 12x -+ 6y — 11 =0;

5) x2 —2xy + 4> +5x — Ty + 12 =0;

6) ¥2 —2xy + y* — 6x + 6y — 3 =0;

7) 4x2 — 20xy +- 25y*> — 14x + 2y — 15 =0;

8) 4x? —6xy — 9y* +3x — Ty + 12=0.

666. YcTaHOBHUTb, UYTO CJaeAylolilie JHHHHM SIBNSIOTCS
HEHTPaANbHbIMH, H AAA KaxKAOH U3 HHUX HAHWTH KOOPAHUHATHI
LeHTpa:

1) 3x2+6xy + y* —8x— 11y — 7 =0;

2) 5x2 4 4xy -+ 2y + 20x + 20y — 18 =0;

3) 9x2 —4xy —Ty? — 12=0;,

4) 2x? — 6xy 4+ by? 4+ 22x — 36y 4 11 =0.

667. YCTaHOBHTb, UTO KaxXnas M3 CJACLYIOIUMX JHHHH
HMeeT GECKOHeYHO MHOr0 HLEHTPOB; AJdS KaXIOH HX HHX

4 4. B, Kaerenuk 97



COCTaBHTh ypaBHeHHe TeOMeTPHYECKOTo MeCTa LEHTDOB!
1) x2—6xy+ 9y® — 12x -+ 36y + 20=0;
2) 4x2+ 4xy + y* — 8x — 4y — 21 =0;
3) 25x2— 10xy + y*> + 40x — 8y 4 7 =0.

668, YcTaHOBHTB, UYTO CAeAYIOLIHE YpaBHEHHs1 Olpele-
JFI0T UEHTpaJsbHble JHHWH;, [OpeodpasoBatbh KaxKJIoe U3
HUX IyTeM [epeHoca Havaja KOODJAMHAT B LEHTPI

1) 8¢ —6xy + 24> —dx + 2y + 1 =0;

2) 6x24 dxy+ y*+ 4 — 2y 4 2=0;

3) 4x2 4+ 6xy+ y* — 10x — 10 =0;

4) 4x% 4 2xy + 642 4+ 6x — 10y -+ 9 =0.

669. [Ipy xakux 3HAYGHHSIX M W # ypaBHeHHE
mx? 4 12xy + 94+ 4x 4-ny — 13=0

onpenenser:

) ueHTpaJbHYIO JHHUIO;

2) auHUIo Oe3 HEHTpa;

3) JHHHIO, HMeWILY0 OGeCKOHEeYHO MHOro LEHTPOB.

670. Jano ypapHenue aunHH 4x2— 4xy 4 y> 4 61
-1 =0. Onpexenntb, NOpH KAKUX 3HAUEHUAX YIJOBOIO
koappuuenTa £ npamas y == kx: 1) nepecexkaer 3Ty Ju-

HHIO B OAHOH TOuKe; 2) kacaerea 3Tod amHHH; 3) nepece-
Kael 3Ty JIMHHIO B JABYX TOYkKax; 4) He uMeeT OOIIHX TO-
Yyek C 3TOH JIHHHEH,

671. CoctaBuTh YypaBHEHHe JHHHH BTOPOr0 MOpfAIKa,
KoTopas, WMes LEHTp B HauaJjJe KOOpAHHAT, NPOXOJHT Ye-
pes Touky M(6;—2) u Kacaerca npamodn x—2=0
B Touke .V (2;0).

672, Touka P(l;—2) sapasieTcd UEHTPOM JWHUH BTO-
poro mopsanKa, KoTtopasi HOpOXoAuT uepes rodxky Q(0;—3)
u xacaercs ocu Ox B Hawane xoopamsat. CocTaBhTL ypaB-
HeHue 5TOfl JTUHHM.

§ 24. Mlpusenenne « npocrefiemy suny ypassHesns
UEHTPANALHOH JWHHH BTOPOTo nopajixa

[TycTe AaHO ypasHeHue

Ax? 4 2Bxy + Cy? 4= 2Dx - 2Ey 4 F =0, (1

oupefeasiomee UesTPaNbHYI0 JMUHHIC Broporo nopsaka {(§=AC-—B2=£Q).
Ilepenoca Havano xoopiauHAT B ueHwTp S(xp Yo) »TOR  JuUHHH 1A

98



npeo6pasya ypasHenue (1) no dopmynam
x=£+x0' y=!7+y0l
[IOJTy YHM:
AR* 4 2Bij 4+ Ci? + F=0. (2)

~

Jas Braucaenns F MoxHO moas3oBaThes GopMynoi
A
6 L]
NanbHefiwee ynpollueHHe ypaBHeHHst (2) ZOCTHraercsa MpH MOMOIIH
npeo6pa3oBaHust KOOPAHHAT
¥=4xcosa—y sina,
j=x"sina 4+ ¥ cos a,

F=Dxy+Eyo+F uwm F=

®3)

COOTBETCTBYIOIETO MOBOPOTY OCel HA yroa o.
Ecau yroa a suibpan Tak, 4To

Btg?o—(C—A)tga — B =0, (4)

TO B HOBHIX KOODAHHATAX YpaBHEHHe JIHHHH MPHUMET BUJ
A+ Cy*+F=0, (5)
rne A's=0, C'=0.

3aMeuaHnHe. YpaBHenue (4) nossoasier onpenenuts tg e, toraa
Kak B QopMmynax (3) y4acTBymor sino H cos & 3Has tg &, MOXKHO Hafi-
TH Sin & ¥ cos & No GHOPMYNaM TPUrOHOMETPUH

. tg o 1
sina = =, 0SS0 = —_—,
+V1¥ig?a +Vi+tigta

Mexny xospdunuentamu ypasHewnit (1) u (B) cyuecrsyoT pax-
Hble COOTHOLIEHHs:

AC=AC—B?, A4+C=A4+C,

KOTOpLlE MO3BOJAIOT ompenennts kosbduuuentnt A’ u C’, He npomoxas
npeo6pa3oBaHusg KOODIMHAT.

YpaBueHue BTOPOHl cCTemeHHM Ha3bIBAGTCS  SNTHOTHYECKHM, eC/H
& > 0, runep6osnugeckuM, ecan & << 0, u napaGonnyeckum, ectu § = 0.

YpaBHeHne leHTPAJbHOH JHHHH MOXKeT OBITh: TOJBKO 3JIHNTHYE-
CKMM K.TM runepOoaHYecKHM,

Kaxnoe 3AJHNTHYECKOE YpaBHeHHe SABJIAETCA YpaBHeHHeM JAudO
OGBIKHOBEHHOrO 3JIHTCA, NHOO BBHIPOXKAEHHOro saaunca (T. e. ompeje-
fisieT e€AHHCTBEHHYIO TOUKY), AHG0 MHHMOro sajnunca (B 3TOM Cjaygae
ypaBHeHHe He ONpeflleNsieT HYKAKOro reOMeTPHYECKOTO o06pasa),

Kaxknoe rumep6onuueckoe ypaBHeHUe onpenedser JAu60 OBLIKHO-
BeHHyX0 runep6oay, nubo BHIPOXKIEHHYIO runepboay (T. e. mapy nepe-
CEKAOLIUXCH NPAMBIX).

673. OnpeseauTh THN KaXJIOro W3 CJACIYIOUUX ypas-
HeHu# *); Kaxaoe M3 HHUX IIyTeM MapaJjesbHOro nepeHoca

*) To ecTh YCTAaHOBWTb, KakHe H3 HHX fBJAIOTCA SJIHNTHYCCKUMH,
KakHe rumepbOJHUecKUMH H KaKye [apabonndeCKHMH,
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oceli KOOpAMHAT MPHBECTH K MNpocTediieMy BHAY; yCTaHO-
BHTb, KaKHe reoMeTpuuyeckue oOpas3bpl OHH ONPEAESAOT, U
H306pa3uTh Ha YepTexke pacloNoXKeHHe ITHX 06paszoB OT-
HOCHTEJbHO CTaphIX ¥ HOBLIX OCell KOOPAHHAT:

1) 4x2 4 942 — 40x + 36y + 100 = 0;

2) 9x2 — 16y% — 54x — 64y — 127 = 0;

3) 9x2 4 4y2 4 18x — 8y 449 = 0;

4) 4x2—y24-8x—2y+3 =0,

5) 2x243y2 4 8x—6y 4 11 = 0.

674. Kaxgoe H3 ClHelywWHX YPaBHeHHA MNpPHBECTH
K MpocTedlleMy BHAY; ONPENeNHTb THN KaxXJIOro H3 HHX;
YyCTaHOBHTh, KakHe reoMerpryeckue o0pasel OHH onpeje-

JSIIOT, 1 H306pasHTh HA YepTexe pPAClONOXKeHHe 3THX 006-
Pa30B OTHOCHTEJbHO CTAPbiX M HOBBIX OCEH KOOpPAMHAT:

1) 32x%2+452xy — 7y2 + 180 = 0;

2) bx2— 6xy + by*— 32 =0;

3) 17x2— 12xy + 8y = 0,

4) 5x2 4 24xy — 5y? = 0,

5) bx?—6xy + 5424 8 =0.

675. OnpenenuTp THI KaXJAOr0 H3 CJHENVIOIIHX YypaB-

HeHHH npyu nmOMOLIH BBIYHC/JCHHA HAHCKPDUMHHAHTa CTapliux
YJICHOB.:

1) 2x2 4 10xy 4 1242 —7x + 18y — 15 = 0;

2) 3x2—8xy + 7y%2+ 8x — 15y 4 20 = 0;

3) 25x2 — 20xy + 4y%? — 12x 4 20y — 17 = 0;

4) 5x2 4 ldxy+ 11y? 4 12x —7y + 19 = 0;

5) x2—4xy4y?+7x— 12 =0;

6) 3x2—2xy—3y24 12y —15=0.

€76, Kaxjaoe u3 claelyloILHX YypaBHeHHH MpPHUBECTH
K KAHOHHUECKOMY BHAY; ONpeAeNHTb THII KaxKJOT0 H3 HHX;
YCTAHOBHTb, KaKHe TreOMeTpHYecKHe oOpasbl OHH Olipeje-
JA10T; AJs KaXAOro cayyas M3o6pasutb Ha depTexke OCH
nepBoHAYaJbHOA KOODAHHATHOH .CHCTEMBI, OCH JAPYrHX KO-

OpAHHATHHIX CHCTEM, KOTOpbie BBOZATCA MO XO0Jy pelie-
HHfl, H TeOMeTPpHUEeCKHWH o006pas, onpelessieMblid TaHHHIM
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YpaBHEHHEM! -

» 1) 3x2410xy 4+ 3y2 — 2x — 14y — 13 = 0;
2) 25x2 — 14xy 4 25y% 4 64x — 64y — 224 = 0;
3) 4xy 4 3y? 4 16x 4 12y — 36 = 0;
4) 7x2 4 6xy — y? 4 28x 4 12y + 28 = 0;
5) 19x2 <4 6xy 4 11y2 4 38x 4 6y 4+ 29 = 0;
'6) 5x2— 2xy 4 5y? — 4x 4 20y 4+ 20 = 0.

677. To xe 3amaHMe, uTO W B MNpeAbAVIUeH 3anaue,
BbIMOIHUTD [/ YPaBHEeHHI:

1) 14x2 4 24xy + 21y% —~ 4x 4 18y — 139 = 0;
2) 11x2—20xy —4y2—20x — 8y + 1 = 0;

3) 7x24 60xy 4 32y? — 14x — 60y 47 = 0;

4) 50x% — 8xy 4 35y 4 100x — 8y - 67 = 0;

5) 41x%+ 24xy 4 3442 4 34x — 112y 4- 129 = 0;
6) 29x2 — 24xy -} 36y2 4 82x — 96y — 91 = 0,
7) 4x? 4 24xy -+ 11y2 4 64x 4 42y 4+ 51 = 0;
8) 41x2+4 24xy 4 9y 4 24x 4 18y — 36 = 0.

678. He nposoms npeobpa3oBaHHsl KOOPAHMHAT, yCTa-
HOBHTb, UYTO KaKAO€ M3 CIefYyIOLIUX YypaBHEHHH onpeje-
JIsieT 3JJIMIC, U HAlTH BeJHYUHBI ero Mmojyocei:

1) 41x24-24xy + 942 4 24x 4 18y — 36 = 0;
2) 8x2 4 4xy 4 5y% -+ 16x -4y — 28 = 0;

3) 13x2 4 18xy + 37y? — 26x — 18y 4- 3 = 0;
4) 13x2 4 10xy 4 13y? 4 46x 4 62y 4- 13 = 0.

679. He nposoas npeoGpa3oBaHHsi KOOpPAHHAT, Yycra-
HOBUTb, UYTO KAaXAOe H3 CIENYyWOIIHX YypaBHeHW#l omnpene-
JAsleT ENMHCTBEHHYI0 TOYKY (BBIPOXKACHHBIA 3JJAHNC), #
HaliTH ee KOOPAUHATHI:

1) 5x2 —6xy 4 2y%2 —2x 4 2 = 0;

2) x*+ 2xy + 2y* + 6y 4+ 9 =0;

3) 5x24-4xy 4 y?—6x—2y 42 =0;

4) x2—6xy -+ 1042 4 10x — 32y +- 26 = 0.

680. He npoBoas npeo6pasoBaHus KOOPAMHAT, YCTaHO-
BUTb, YTO KaxKJ0e M3 CleAYIONUX ypaBHeHHH omnpejednser
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runepboay, ¥ HaATH BEJUUHHBI ee MOJayoceH:

1) 4x2 4 24xy 4 1142+ 64x + 42y 4+ 51 = 0;
2) 12x2 4 26xy -+ 12y2 — 52x — 48y -+ 73 = 03
3) 3x24-4xy — 12x 4 16 = 0;

4) x2 —6xy — 7y2 -+ 10x — 30y + 23 = 0.

681. He npoBoas npeo6pa3oBaHHsl KOOPAHHAT, YCTaHO=
BHUTh, UTO KaXKI0e H3 CJAeAYWIUUX YDPAaBHEHHH oOmnpegensier
napy MepecexkarolluXcs NpAMBEIX (BBIPOXKIEHHYIO THIep-
60.ay), ¥ HAHTH WX YpaBHeHUS: '

1) 3x24-4xy + 42— 2x — 1 = 0;

2) x2—6xy 48y — 4y — 4 = 0;

3) x*—4xy 4 3y? = 0;

4) x2 4+ 4xy 4+ 3y —6x — 124 +9 = 0.

682. He nposoas npeob6pasoBaHusi KOOPAHHAT, YCTAHO-
BHTb, KaKWe TreOMCTpHYeCKHe 00pas3sl oNpeaensiorTcs cJje-
AYIOUIHMH YpaBHEHHSIMH;

1) 8x2— 12xy 4+ 17y 4 16x — 12y 4- 3 = 0;
2) 17x% — 18xy — 7y% 4 34x — 18y 4+ 7 = 0;
3) 2x2 4 3xy — 242 4 5x 4 10y = 0y
4) 6x2—6xy +9y2 —4x 4 18y + 14 = 0;
-5) bx?— 2xy 4 5y% — 4x 4 20y 4 20 = 0.

683. i a11060ro aAIHNTHYECKOTO0 YPAaBHEHHS JOKA3aTh,
yTO HH OAMH H3 Ko3ddnuuentos 4 u C He MoXeT obpa-
ULaTBCS1 B HYJb H YTO OHH CYTb 4HC/Ja OZHOrO 3HAKA.

684. [loxazaTh, 4TO IJJHITHYECKOC YpaBHEHHE BTODOI
crenend (6 > 0) onpeneasier 3/1AHNC B TOM H TOJBKO B TOM
cayuae, Koraa A M A CyTb yuCsIa pa3HblX 3HAKOB.

685. Hoxasarb, 4TO 3MJIUNTHYCCKOE YPABHEHHe BTOPOM
crencHu (8§ > 0) sBAsgeTCA ypablicHHEM MHHMMOLO 3JJIHICA
B TOM H TOJBbKO B TOM cayyae, korga A w A cyrb uucaa
OJHHAKOBBIX 3HAKOB.

686. [loxasaTb, 4TO 3JJIHITHYECKOe YpaBHEHHe BTODOIl
creneHd (§ > 0) omnpezeiser BHIPOXKACHHBLIA 3JaHNC (TOY-
Ky) B TOM H TO/JbKO B TOM cayuae, Korza A = 0.

687. JlokasaTh, uTo TunepbO/InYECKOe ypaBHEHHE BTOPON
crenenn (6 << 0) onpenensier runepbosay B TOM H TONBKO B
TOM cayuae, Korga A %= 0.
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688. lnxasaTh, 4TO ruUnepOOJNUECKOe ypaBHEHHE BTOPOM
crenend (86 << 0) onpeapensieT BHIPOXKAEHHYIO Tunepbosny
(mapy nepecexalolHXCA NPAMBIX) B TOM H TOJBKO B TOM
enyuae, Korma A = 0.

§ 25. Mpueenenune x npocreiiwiemMy BULY
napaboauyeckoro ypaBHeHHs

[Tycte ypaBHenue
Ax* 4 2Bxy + Cy*+2Dx +2Fy+ F=0 (1)
ABJASETCA MapadoauyecKHM, T. €. YAOBJETBOPSET YCIAOBHIO
6= AC — B?=0.

B atoM cayyae JHHHS, onpelensieMas ypaBHenueMm (1), nuGo He HMeeT
LeHTpa, nuB0 HMMeeT OECKOHEUHO MHOTO NEHTPOB. YnpoulenHe mnapa6o-
JIHYeCKOr0 YDPaBHEHHUs Ueneco06pasHo HauyaTh ¢ TNOBOPOTAa KOOpPAUHAT-
HBIX oOceil, T. e. CHayana Inpeodpa3oBaTh ypapHeHHe (1) npu noMouu

¢Gopmyn

xmx:cosa—-y:sin a, } @)
y=x"sina <+ g cos a.
Yroa o caeayer HaHTH U3 ypasHelHd
Btgloa—{(C— A)tga — B=0; (3)
TOrAa B HOBHIX KoopauHarax ypasHenue (1) npusoaurcs JuG0 X BHAY
Ax? 49D’y + 2F'y + F =0, 4
rae A’ == 0, 1160 K BHAY
C'y? + 9D’y + 2F’y + F =0, (5)
rae C’ %= 0.

Janbueiimee ynpouexdne ypasHeHnit (4) u (B) mocTuraerca nyTeMm
NapaJjiesbpHOro nepeHeceHns (MOBEPHYTHIX) oceil.

689. YcTaHOBUTB, YTO KaXA0Oe H3 CJACAYIOLUUX YpaBHEHHUA
ABAsgerca napaboJHUYecKUM; KaxI0e U3 HHX MPUBECTH K Npo-
cTelilleMy BHIY; YCTAaHOBHTb, KaKHe reoMeTpuueckue o6paspi
OHH ONpenensiioT; AJS KaxKIOoro cjayuas H300pasuTbh Ha uep-
Texke OCH IepBOHAYAJBHOH XOOPHHHATHOH CHCTEMBI, OCH
APYTHX KOOPAHHATHBLIX CHCTEM, KOTODLIE BBOASTCA MO XONy
pellieHKs, H FreOMeTpuYeckuit 06pas, onpenenseMblfi JaHHBIM
YpaBHEeHHEM:

1) 9x% — 24xy 4~ 16y2 — 20x 4 110y — 50 = 0;
2) 9x2 4 12xy - 4y2 — 24x — 16y + 3 = 03
3) 16x2 ~ 24xy + 9y? — 160x = 120y 4 425 = 0,
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690. To ke 3amaHHe, YTO H B NpeAblayilei 3ajmage, BH-
[IOJIHUTD ANA ypaBHeHHI:

1) 9x2 4 24xy 4 1642 — 18x + 226y - 209 = 0;

2) x2—2xy 4- 42— 12x 4 12y — 14 = 0;

3) 4x2 4 12xy 492 —4x — 6y + 1 = 0.

691. Iasa moboro mapabonudyecKOro ypaBHeHHs MAOKa-
3aTh, 4T0 K03ppHuHenTnt A U C He MoryT ObITh YHCAaMH

pasHbiX 3HAKOB W YTO OHM OIXHOBPeMeHHO He Moryt obpa-
IATbCA B HYJb.

692. Ilokasatb, uto nwboe napabonuyeckoe ypaBHeHHE
MOeT OBbITb HAlHCAaHO B BHIE!

(x4 py)242Dx 4+ 2Ey4- F = 0.

JlokasaTh TakiKe, UTO SJJHNTHYeCKHe H runepbosnye-
CKHe YpaBHEHHS B TAKOM BHJAe He MOryt OBIThb HalHCaHBI.

693. YcTanOBHTB, YTO CJCLYIOHMIHE YPABHCHHA SIBJASIOTCH
napabGoNHUeCKHMH, U 3aMUCaTh KaxXI0¢ U3 HHUX B BHIe, yKa-
3aHHOM B 3ajgaue 692:

1) 244xy 442+ 4x+ y—15=0;
2) 92 —6xy 12— x4 2y — 14 = 0;
3) 25x2 — 20xy 4 4y2 4 3x — y 4 11 = 0;
4) 16x24- 16xy 4 4y? — Bx 4= 7y = 0;
5) 9x2 — 42xy - 49y2 4- 3x — 2y — 24 = 0.

694. [loxasaTh, 4TO ec/liM YypaBHeHHe BTOPOH CTENeHH
gBJaseTcA nNapaboJHYecKUM W HalHCAHO B BHIe

(ax <4 py)242Dx +2Ey + F = 0,

TO JAHCKPHMHHAHT €r0o JeBOH uacTH onpenensietrcss ¢op-
MyJo#
= — (Dp — Ea)2

695. JlokasaTs, uTO na;ﬁaﬁonmecxoe ypaBHeHHEe
(ax 4 BY)2+2Dx+2Ey + F =0
npu MOMOIUH npeo6GpasoBaHHs
x==x'c0s0 — y’sin0,
y=1x"sin0 4 y’ cos o,
TIPHBOLUTCA K BULY
C'y”* 4 2D’x’ + 2E'y + F' =0,

= —2
tg O B
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C’=02+62) D)=+ l/ ?—-_F.éﬂ_fv

a2 A — THCKPHMHHAHT JIeBOH YaCTH LAHHOTO YDaBHEHMUS.
696. JloxasaTp, 4To mapafonHYecKoe ypaBHeHHEe Ompeje-

asieT napaGony B TOM U TOJBKO B TOM cJayuae, korma A = 0.

JloKasaTb, 4TO B 3TOM cJyuyae napamerp napaGoJsl onpe-

nensiercsa ¢opmyJon
— A
P=V wxor

697. He nposons npeo6pasoBaHdsl KOOPAMHAT, YCTaHO-
BHTh, 4TO KaxJ0Oe W3 CJeAYIOIUX YPaBHEHUN OnpeneJsier
napa6oJy, u HaliTH mapaMerp 3TON napaboJbL:

1) 9x% 4 24xy + 164%2 — 120x + 90y = 0;

2) 9x? — 24xy -+ 1642 — 54x — 178y + 181 =0;

3) x?—2xy+ y*+ 6x— 14y 4 29=0;

4) 9x? — 6xy + y> — 50x + 50y — 275 =0.

698. JlokasaTb, 4YTO ypaBHEHHe BTODOM CTeNeHHu sBageTca
ypaBHEHHEM BLIPOXKJICHHOH JMHHUM B TOM H TOJNBKO B TOM
cayuae, koraa A = 0.

699. He nposoas npeoGpa3oBaHHsi KOOPAMHAT, YCTaHO-
BHTb, 4TO KaXXJOe H3 CJCAVIOLIHX YpaBHEHHI oNpeleJsieT
napy napaJeibHBIX NPSIMbIX, H HAUTH UX YDABHEHHUs:

1) 4x24-4xy+ y* — 12x — 6y + 5=0;

2) 4x% — 12xy + 9% + 20x — 30y — 11 =0;

3) 25x2 — 10xy + 2 + 10x — 2y — 15 =0.

700. He nposBoxs npeoGpa3oBaHusl KOOPAHHAT, ycTano-
BUTb, UTO KaxKJ0e€ H3 CJAELYIOWHX YPaBHEHHH oOnpexensicr
OJHY NpsMylo (0apy CAUBIIMXCA NMPAMBIX), U HAHTH ypas-
HeHHe 3TOH NMpAMOM:

1) x2—6xy 4 9424 4x — 12y 4- 4 = 0;

2) 9x2 - 30xy 4 2542 - 42x - 70y -+ 49 = 0;

3) 16x2 — 16xy 4- 4y2 — 72x 4 36y 4- 81 = 0.

§ 26. YpaBHeHHd HEKOTOPHX KPHBBIX, BCTPEHalOLIHXCA
B MareMaTHKe U ee NPUIOKEHHSX

701. CocTaBuThb ypaBHeHUE TeOMETPHYECKOrO MeCTa TO-
Yyek, MpOu3BellcHHE PACCTOAHHH KOTOPBIX IO IBYX NAHHBIX
To4ek Fy(—¢; 0) u Fa(c; 0) ectb nocTosiHHAs BelHuHHa a2
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Takoe reoMeTpuueckOe MECTO TOUEK HA3LIBAETCS OBAJNOM
Kaccunu (puc. 23).

702. CocraBuTh ypaBHeHHe IeOMEeTPHUECKOrO MecTa ToO-
yek, [pOU3BeJeHHEe PAaCCTOAHHN KOTOPHIX J0 ABYX AAHHBIX
Touek Fi(— a; 0) u Fa(a; 0) ecTh NOCTOAHHAA BelMYHMHA a2
Takoe reoMerpuyeckoe MecCTO TOUEK HAa3LiBAGTCS JeMH H-
cKkato# (puc.24). (YpaBHeHHe JeMHHCKATHLI CHayasna Hak-
TH HeNocpeACTBEHHO, MOTOM — paccMaTpuBasg ee Kak YacT-
Hbifi Bua oBana Kaccunu.) CocraBHTh TaKKe ypaBHEHHE

Y
/&
il 4 z
Puc. 23. Puc. 24

JeMUHCKATHl B MOJASIpHBIX KOOpPAMHATAX, COBMellas Mojaap-
HYI0 OCbh C TIOJIOKHUTENBHOH moayocblo Ox 1 noaioC ¢ Hadga-
JIOM KOOpJAHMHAT.

703. CocraBuTh ypaBHeHMe TIeOMeTPHUeCKOTO MecTa
OCHOBAHHH NEPNeHAHKYJSpOB, ONyLIeHHHX H3 Hayajna Koop-
JHHAT Ha MpsiMble, OTCEKawlliHe OT KOCPAMHATHOTO YyrJa
TPEeyro/bHUKH MOCTOAHHON niomanx S.

Vkasanue CocTaBuThb YypaBHEHHe cHayajla B MOJAPHBIX KOO~

AMHATaX, COBMeLIas MOMIC C HauaJoM KOOpAWHAT H MOJAPHYIO OCh
¢ TOJOXHTeNbHOR moayockio Ox.

704. Jloxa3aTb, UTO reOMeTpHUYECKOe MeCTO TOYeK 3axauu
703 ectb nemHHCKaTa (cM. 3ajayy 702),

Yxasauue IloBepHyTh KOOPHAHHATH ocH Ha yron B 45°

705. JIyu a, B HayaJbHOM INOJIOXKEHUH COBMALAOWHA C
MOJNSIPHOH OChIO, Bpamaercss Bokpyr noniwoca O ¢ mocrosH-
HOH YIJIOBOH CKOPOCTBIO ®.

CocTtaBuTh B [daHHOM cHCTeMe [OJSAPHLIX KOOpPAHHAT
ypabHeHHe TPaeKTOPHU TOUKH M, KOTOpas, MMes HayajpHOe
nosnoxene B O, ABHXKeETCs M0 JAy4y @ paBHOMEPHO CO CKO-
pocTeio v (cnupanb ApxuMena, puc. 25).

706. Jlauel npsamas X = 2r ¥ OKPYXHOCTb pajuyca 7,
KOTOpas MPOXOZUT uepes HauaJao koopauHatT O M Kacaercst
naunofl mpsiMo#t, M3 Touku O npoBeseH nyd, nepecekalouiui
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JAHHYIO OKPYXHOCTb B TOUKe B H JaHHYIO NPAMYIO B TOUKE
C, Ha KotopoM oTJoXKeH otpe3ok OM = BC (puc. 26). I1pu
BpallleHuy ayua aauHa orpeska OM MeHsiercs u Touka M
ONHUCHIBaeT KPHBYIO, HasbiBaemyw unuccoupoit. Cocra-
BUTb ypaBHeHHE LHUCCOUJHL

707. Jlauw npavas x=a (a > 0) u oKpyKHOCTb JAHAa-
MeTpa @, NpoXoAduias yepes Hauajo Koopauuatr O u Ka-
carllasica naHHoi npamoil, M3 touku O nposemeH qyu, me-
pecekaloLIuil OKPYXHOCTh B TOuke A M JAHHVIO NMPAMYIO
B TouKe B. M3 Touek A u B npoBeaeHsl NpsiMble, Napadieb-
Hble cooTBeTc1BenHo ocaiM Oy u Ox (puc. 27). Touka M

¥ 4

oy

7 2r z  ff )T

Puc. 25. Puc. 26. Puc. 27.

mepeceyeHHss 3THX MPSIMBIX IIPU BPALIEHHH Jydya ONMUCHIBAET
KpUBY10, Ha3biBaeMylo Bep3bepoii. CocTaButh ee ypas-
HeHue.

708. M3 roukn A(—a; 0), rne a > 0, nposexen ayu AB
(puc. 28), Ha KoTOpoM NO obe CTOpPOHH OT TOuku B o1j0-
XeHul orpe3kn BMu BN oannakoBoit Anuubl b (b==const).
[Mpu Bpawenuu ayua touku M 1 N omuchIBalOT KPUBYIO, Ha-
sbiBaeMylo KoHXou xo#, CocTaBuTh ee ypaBHeHHe CHa-
yajsa B MONSIPHBIX KOOPJAMHATAX, MOMeNlag NoJc B Touky A
M Hampap/sis NOJAPHYIO OCb B MOJOMKHUTEJIbHOM HarMpasJe-
HuH ocn Ox, a 3aTteM NepefiTM K JaHHOM cUCTeMe JeKapTo-
BBIX NPSIMOYTOJBHBEIX KOOPAHHAT.

709. U3 touyxku A(~a; 0), rre a > 0, nposexen ayu AB
(puc. 29), Ha KoTOpOM MO 06e CTOPOHBI OT TO4YKM B oTJ/0-
XeHbl oTpesku BM n BN, pasunie OB. Ilpu Bpaujennu ayua
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ToykH M u N ONHCbIBAIOT KPHUBYIO, Ha3biBaeMyw c¢Tpo ¢ o-
na10#. CocTaBuTb €e ypaBHeHUe CHayajJa B MOJAPHBIX KO-
opAauHaTax, noMemas nojailoc B Touke A U Hanpasasas DOJAp-
HYI0 OCb B MOJNIOXKHTeJNbHOM HanpasaeHud ocu Ox, a 3atem
nepedTy K [AAHHOH CcHCTeMe NeKapTOBHIX IMPAMOYTOAbHBIX
KOOp/JHHAT.

Pue, 28. Puc. 29, Puc. 30.

710. M3 nayama KOOpAMHAT NMPOBEACH JyY, Mepecexkaro-
INHI TaHHYI OKPYXKHOCTb X2 4 y2 = 2ax (a > 0) B TOuke B
(puc. 30); Ha ayue no o6e CTOPOHB! OT TOUKH B OTNOXKEeHH
paBHble Mexay coboit orpesaku BM u BN nocrosHHO# AJH-
Hol 0. [1pu Bpamenuu ayua Touku M n N omnHCHBaOT KpH-
BYy10, HasbiBaeMylo yauTkKoil I[lackaaa (puc. 30). Co-
CTaBHUTh €e ypaBHeHMe CHayajJa B MNOJSIPHLIX KOOpAWHATAX,
COBMeEIIaa MOJI0C C HaualOM KOOpAHHAT W NMOJAPHYIO OCb
C MOJIOXKHUTeAbHOH noayochio Ox, a 3aTeM NepelTH K AaHHOW
CHCTEMe AEeKapTOBBIX NMPAMOYToabHbIX KOOPAHHAT.

711, Orpe3ok AJMHB 2a ABUMKETCH TakK, YTO €r0 KOHIIbI
BCe BpeMsl HaxoadaTca Ha KOOpAHHATHBIX ocaX. COCTaBUTHb
ypaBHeHHe TPAeKTOPHUN ocHOBanua M nepnenaunkyaspa, ony-
IIeHHOTO M3 HauaJja KOopAHHAT Ha oTpe3ok (puc. 31), cua-
yaja B MOJSPHBIX KOOpPAMHATAaX, COBMELLAas NOJIOC C Haua-
JIOM KOOPAMHAT H MOJSIPHYIO OCb C MOJOXKHUTENbHOH Mojy-
ocbio Ox, a 3aTeM MepedTH K NAHHOM CHCTEMe JEKapTOBBIX
NpAMOYroJbHEX KcopauHaT, Touka M omMceiBaeT KpUBYIO,
Ha3bplBaeMyH) YeTLIpeX/NeNeCTKOBOW pPO30H.

712, OTpe30K AJMHEL @ ABHXETCA TakK, YTO €ro KOHIH
BCE BpeMs HAXOASTCH Ha KOOPAHHATHBHIX ocAx (puc. 32). Ye-
pe3 KOHLbI OTpe3ka NpOBelleHb! IMpsAMbIe, NapaJsJe/bHbie
KOODIMHATHEIM OCSiM, A0 HX B3aUMHOTO NepeceyeHHs B TOY-
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ke P. CocTapuTh ypaBHeHUE TPaeKTOPUH OCHOBaHHA M mep-
NeHAHKYNspa, ONYLIeHHOro H3 TOYKH P Ha 0Tpe3ok Ira
TpaeKTopus Ha3bBaercs aCTPOHAOM.

Puc. 32.

Yxasanue CocraBuTb CHavala MNapaMeTpUyeckHe ypaBHEHHS
acTpoMabl, BhGHpass mapaMerp f, KaK YKa3aHO Ha pHC. 32 (3aTeM HCKJI0-
YUTH mapaMertp i).

713. 3 toukH B mepeceuenus ayua OB ¢ OKpPYXHOCTBIO
X2 4 y?2 = ax onywen neprneiaukyasp BC Ha ock Ox. Us
touki C Ha ayu OB onymen nepneupuxyiaap CM. Bw-
BeCTH YpaBHeHHe TpPAaeKTOPHUH
Touku M cuavanra B TmoO-
JAPHBIX KOOpAHHATax, COB-
Melas MoJC C HayaaoM Ko-
OpAMHAT Y TOJSAPHYIO OChb C

—\

Pue. 33. Puc. 34

nonoxuTenbuoii momyocbio Ox, a 3aTeM nepefiTH K JaHHOR
CHCTEME JIeKAPTOBBIX MPSIMOYTOJbHBIX KOODAMHAT.

714. Huts, HaMOTaHHA HaA OKPYXHOCTb X2+ 2 = g2,
pasMaTbiBaeTcsl Tak, YTO B TOUKe B, rie HHTb OTHEJSETCA OT
OKDYXHOCH, OHa OCTaeTCd KacaTe/lbHO#H K HeH (puc. 33).
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Hajitu napamerpuueckue ypaBHEHHS JIMHUMH, ONHCBIBaeMOM
KOHIIOM HMTH, €C/IM HAYaJbHBIM MONOXKEHHEeM KOHLA SBJfeT-
ca rouka A(ay 0), rae a > 0. JIunus, o KoTopo# uiaer peus,
HasblBaeTCd 3BOJMbBEHTOW Kpyra.

715. Kpyr pagnyca a kKaturc 6e3 CKOJbXKeHHd MO OCH
Ox. TpaexkTopusi HEKOTOPOH TOYKH M OKDPYKHOCTH 3TOTrO
Kpyra HaseiBaercd UHKJoOuJAON (puc. 34). Beisectu mna-
paMeTpuueckHe YPaBHEHMS LHKJIOH-
Ibl, TPUHEMAs B KauecTBe Mnapa-
Merpa [ yroJ, Ha KOTOpBIH HOBOpa-
YHBAETCA KAaTAIIAACA OKPYKHOCThb
BOKDYI CBOE€ro ILEeHTpa, CYUTaTh
NpH 3TOM, YTO B HauyaJbHBIH MO-
MmenT (f==0) touka M mHaxoaurcs
B HauaJsle KoopjauHar. HcCkaoyuth
napaMerp ¢ u3 NOJYYeHHBIX ypaB-
HEHHH.

716. Kpyr pamuyca a kaTurca

Puc. 35. 0e3 CKOJIbXKEHHSI MO0 OKPYKHOCTH
x2 4 y2 = @2, ocraBafgCh BHe ee,
Tpaekropusi HeKOTOpPO#H TOYKH M OKPYKHOCTH KATSLIEroCH
Kpyra HasblBaeTcst kapauoupo#t (puc. 35). BeiBecrn na-
paMeTpHUeCKHe YpPaBHEHHSA KapIHOKJb, BHIOHpas B KayecTse
napamerpa { yros HakJoHa K och Ox pajaMyca HemoZBHK-
HOH OKpYJXHOCTH, NpOBeAEHHOro B TOYKY KacaHHd ¢ NoO-
aBuxHoN, CuMTaTh NpH 3TOM, YTO B HAYaJbHBIi MOMEHT
(¢ = 0) Touka M naxopurca cnpasa Ha ocu Ox. [lepeiitn
K TOJASPHBIM KOOpAHMHATAM NpPH YCJIOBHH, YTO HaNpaBieHue
NOJISIPHOH OCH COBNAJaeT € TMOJOXKUTENbHBIM HANpaBJeHHEM
ocu abcuuce, a nojloc Haxogutrca B Touke A. Jloxasars,
uTO KapAMOHAAa eCTb dacTHulll Bux ynurku [lackang (cm,
ganauy 710).

717. Kpyr paauyca a Katurcs 0e3 CKOJbXKEHHSA N0 OKpy-
KHOCTH x2 4 42 = b2, ocTaBadach BHe ee. TpaeKTopHS HEKO-
TOpO# TOUKM M OKPYMKHOCTH KaTslIerocs Kpyra HaspiBaeTcs
snunukaouaoh (puc. 36). BriBecT mapaMeTpHueckue
YpPaBHeHHs! 3MHIUKAOUABL], BBIGHpas B KayeCTBe Napamerpa
1 yron HakJoHa K ocu Ox papuyca HEMOABMIKHONH OKpPyX-
HOCTH, MPOBELEHHOTO B TOYKY KA4CAHUS € MOABHKHOMN; Cuu-
TaTh NMPH 3TOM, UTO B HayaJbHHii MoMeHT (f==0) Touka M
HaXonuTcs crnpaBa Ha ocu Ox. Jloxasath, 4YTO KapAHOHAA
(cM. samauy 716) ecTb 4acCTHH BUA SMULUKIOHABL

718, Kgyr pamuyca @ xatutcs 6e3 CKOJIbXKeHHd 10 OKpY-
KHOCTH X2 - 42 = b2, ocraBasck BHYTPU Hee, Tpaekropus
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HEKOTOPOA TOUKH M OKPYKHOCTH KATSILIErocss KPyra Hasble
BaeTcs rumouukJgoungon (puc. 37). BeiBecTn nmapamer-
pHYeCKHe YpaBHEHHs THMNOLMKJIOUJAL, BblOHpasi B KauecTBe

Puc. 36. Puc. 37.

napaMerpa ¢ yroj HakjJoHa K ocH Ox pagnyca HelmOJLBHKHOM
OKPYXKHOCTH, [POBEJEHHOTO B TOYKY KACAHHA C MOABHMKHOM,
CUHTATb [IPH 3TOM, YTO B HayaJabHbIH MOMeHT (f==0).TOy-
ka M waxoautcs cnpasa Ha ocu Ox, [JokasaTe, 4TO acTpo-
uga (cm 3agavy 712) ecTb wacTHBIA BHJ FHIOUHKIOHJbL,



YACTb BTOPA4
AHAJIUTHYECKASl TEOMETPHS B MPOCTPAHCTBE

TTABASG

HEKOTOPBLIE NPOCTEHIUHE 3AJAYH
AHAJIUTUYECKOHX TEOMETPHMU B NPOCTPAHCTBE

§ 27. JlekaproBpl NpPsSIMOYrogbHbie KOOPAHHATHI
B NPOCTPAHCTBE

HekaproBa MOpAMOyroabHaa CHcTeMa KOOPIMHAT B TMPOCTPaHCTBE
onpefieseTCs safaHHeM JIHHEAHOH eIWHHUB AJA H3MepeHHs [IMH H
TpeX IMEpeceKalollHXC B ONHON TOYKe B3AHMHO MEpHeHIHKYAAPHBIX
oceff, 3aHyMepOBAHHBEIX B KaKOM-MTHOO MOpfIKe.

Touka mnepeceueHMs OCell HAa3blBaeTCs Haya/OM KOOPJIHHAT, a CaMH
ocH — ocaMu KoopanHaT, IlepBas KoOpAHHATHAA OChb HA3bLIBAETCH OCKIO

abcunce, BTOpas — OCbIO OpAHHAT, Tpe-
Z Tbl — OChIO AINTAKAT.
Hauano xoopnuHat o6o3Hayaercsa 6yK-
Boit O, ocu xoopanHaT 0603HaYawTCA CO-
oTBeTCTBEHHO cuMBoJaMu Ox, Oy, Oz.
IMyete M — nponsBosibHas TouKa Apo-
crpauictea, My, My u M, — ee npoexusnu
Ha KoopAMHaTHble ocH (pHc. 38).
Kooprunatamu ToyxH M B 3dnaHHOA
M,  cucreme HaskBaTC HCAA:
14

% = OM,, y=OM, z=OM,

(puc. 38), rae OM, ectb Benmyuda Orpes-
ka OM, ocu abeuuce, OM, — Bennynna or-
Puc. 38 peska OM, ocu opaunat, OM, — seanyu-

Ha orpeska OM, ocu annukar., Yucio x
HasbiBaeTca alCUHCCOH, y — OpAMHATOH, 2 — anaHxatoil Toukn M. Cume
Boa M(x; y;2) obosnauaeT, uTo TOuKa M uMeeT KOOpAMHATH X, Y, 2.
[lnockoers Oyz pasgensier Bce MNPOCTPAHCTBO Ha JABa NOJYNpo-
CTPAaHCTBA;, TO H3 HHX, KOTOpOe pacMO/0XEHO0 b MOJOXKHTEIbHOM Ha-
npasiacHun ocd Ox, Ha3eBaeTcsi OGJHXKHHM, Apyroe — faiabHuM. [lio-
ckocTe Ox2 TakXKe pasjfenser NPOCTPAHCTBO HA JABa NOJAYNPOCTPAHCTBA;
TO H3 HHX, KOTOpOe paCIOJOXEHO B TIOJOXKHTEIbHOM Hanpas/eHHH
oci Oy, HasbiBaercsl NMpaBbiM, Apyroe — JeBhIM. HakoHeu, ¥ mwIockoctb
Oxy paspmenseT MpoCTPAHCTBO HA JMBa MOJYTIPOCTPAHCTBA; TO M3 HHX,
KOTOpOE pPAacCmosIoXKeHO B IMOJOXKHTeNbHOM Hanpasncu¥un och Oz, HasHe
BAETCS BEPXHUM, APYroe — HHKHUM,
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Tpu naockocth Oxy, Oxz u Oyz BMecTe pas3fenfioT NPOCTPAHCTRO
Ha BOCeMb YacTeil; WX HaA3bIBAOT KOODAHHATHBIMH OKTAaHTAMH M HyMe-
pyIOT Tak, Kax noxkasaHo Ha puc. 39.

719. TlocTpouts (B aKCOHOMETPUYECKON MpPOEKIHH) cie-
AylolKe TOYKH MO WX HeKapToBeIM KoopauHataM: A (3;4;6),
B(—5; 3; 1), C(1; —3; —5), 2
D(0; —3; 5), E(—3; —5; 0) %
n F(—1; —5; —3). /4

720. Hafity xoopJuHATH y /7
npoekuuit touek A(4; 3; 5), !,
B(—3; 2; 1), C(2; —3; 0) u A

{

D(0; 0; —3): 1) Ha mJo- g et
ckocth Oxy; 2) Ha IJIOCKOCTh

Oxz; 3) Ha niockocts Oyz; / L) ¥/

s
|
|

4) na ocb abcuuce; 5) Ha OCb '
opauHaT; 6) Ha OCh alIMKar. L

721, Halith  xoOpauHATH!
TOYeK, CHMMETPHUHBIX TOY-
kam A(2; 35 1), B(5; —3; 2), Puc. 39,

C(—3; 2, —1) u D(a; b; ¢)

otHocurenbHo: 1) maockoctu Oxy; 2) naockoctn 0Oxz;
3) naockoctn Oyz; 4) ocu abcuuce; 5) OCH OpAHHAT;
6) ocn anamkaT; 7) Hayana KOOPJIUHAT.

722, Jlaubl yeThlpe BepluinHb Ky6a: A(—a; —a; —a),
B(a; —a; —a); C(—a; a; —a) u D(a; a; a). Onpeneautsb
€ro OCTa/jibHbie BepIIHHHI.

723. B KakuX OKTaHTaX MOTYT ObiTb PaCHOJOXKeHbl TOUY-
KH, KOODJAHMHATHl KOTOPBIX YAOBJETBOPSAIOT OJHOMY H3 CJe-
aywomux ycacsuit: 1) x —y=0;2) x+y=0;3) x—2=
=0;4) x4+2=0;5) y—2=10;6) y4+2=0.

724. B kaxux OKTaHTax MOTYT ObITb PacHOJOXKEHbl TOY-
Ky, ecau: 1) xy>0; 2) x2<<0; 3) y2>0; 4) xyz > 0;
9) xyz < 0.

725. Halitu uentp wapa paauyca R = 3, KoTophli Ka-
caercd BCeX TpeX KOOPAHHATHBLIX MJIOCKOCTEH H pacmnoorKeH:
1) Bo BTOpPOM OKTaHTe; 2) B NATOM OKTaHTe; 3) B LIECTOM
okTanTe; 4) B ceIbMOM OKTaHTe; D) B BOCHBMOM OKTaHTE.

§ 28. PaccrosiHue Mex1y AByMs TOUYKAMHU.
JdeaeHue oTpeska B NAHHOM OTHOLIEHHH

Paccrosune d Mexay aByms Toukamu Mi(x1; y1; 21) u Ma(xs; ys; 20))
B NMPOCTPAHCTBE ompeaensercs GpopMyJo

d=V (xg = 212+ (W2 — %1)* + (22 — 2,)%
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Koopnunatnt %, y, 2 Touku M, KOTOpas JGNTHT OTPR3OK MlM;
orpaHuueHHBI TOUuKaM¥ M (x1; y1; 21) 1 Mo(xs) Yo, 22), B OTHOLIGHUU A,
onpeaensiorcs no ¢opMyaam:

_ X1t Ax y =2 + Ay, B B ol
14+4 ° 14+4 ° Il+4 °

B yactHocTH, mpu A == 1 uMeeM KOODAHHATH CEPCAMHE MaHHOTO OT-
peska:

X =

X1+ £ It 21tz
2 D)

’ /) 5 ’ T ==

726. Iane TouxkH: A(l; —2; —3), B(2; —3; 0),
C(3;1; —9), D(—1; 1; 12). Beiuucnuth paccrosiHHe Mex-
ny 1) AnC;2) BuD;3) CuD.

727. BriyucnuTe paccTOSIHUA OT Hauajna koopauiiat O 1o
royek: A(4; —2; —4), B(—4; 123 6), C(12; —4; 3),
D(12; 16; —15).

728. JlokaszaTb, 4TO TPEYrOJibHHK €  BepIIHHAMH
A@3; —1; 2), B(0; —4; 2) u C(—3; 2; 1) paBHoGeapeH-
HbIH.

729, JlokasaTb, 4YTO TPEYrOMbLHHK €  BepLIHHAMH
Ai(3; —1; 6), As(—1; 7; —2) u A4s;(1; —3; 2) npamo-
YTOJIbHbIH.

v 730, OnpeaennTb, eCTh JH TYINOH Yyroa CpeiH BHYTPEHHHUX
yraos TpeyroasHuxa M(4; —1; 4), Mx(0; 7; —4),

731. [dokazath, 4TO BHVTpPeHHHE YrJABl TpeyroJbHHKa
M(3; —2; 5), N(—2; I; —3), P(5; 13 —1) ocrpble.

732. Ha ocn afcuucc HANTH TOUKY, PACCTOSIliHE KOTOpOH
ot Touku A (—3; 4; 8) papHo 12,

733. Ha ocu opauHaT HAWTU TOUKY, PaBHOYLAJEHHYIO OT
rouek A(1; —3; 7) u B(5; 7; —5).

734, Hafitu ventp C ¥ paguyc R mapoBoil NOBepXHOCTH,
KOTOpasi MPOXOAHT Yepes Touky P(4; —1; —I1) # racaercs
BCEX TPeX KOOPJAMIaTHbIX IMJIOCKOCTEH.

735. Jlagn Bepwudm M(3; 2; —=5), Ms(l; —4; 3) u
Ms(—3; 0; 1) tpeyronbuuka. Halitu cepeantb ero cropolr.

736. laun Bepwuun A(2; —1; 4), B(3; 2, —6),
C(—5; 0; 2) TpeyronbHuka. BHHUHCAUTBL NJMHHY ero Meau-
aHbl, MPOBEAEHHO! U3 BepuIHH A.

737. Lleutp Ts2KeCTH OJHOPOAHOIO CTEPCHS HAXOAUTCA

B touke C(l;.—1; 5), OAMH U3 €ro KOHLUOB eCTb TOUKA
A(—2; —1; 7). Onpeneaurb KOOPAMHATH APYFOro KOHIA
CTEPIKHSA.

738, Jlaunl ape Bepmuusl A(2; —3; —5), B(—1; 3; 2)
napamnenorpammMa ABCD n Touka nepeceyeHus ero Auaro-
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naneft E(4; —1; 7). Onpelennts ABe IpyrHe BEpLIMHH 3TO-
ro napaJaneaorpamma.

739. Jlauw Tpu Bepwunsl A(3; —4; 7), B(—=5; 3; —2)
n C(ly 2; —3) nmapaanenorpamma ABCD. Hafitu ero uer-
BepTYIo BeplinHy D, npOTHBOIOMOKHYIO B,

740. dauw Tpu Bepwunn A(3; —13 2), B(l; 2; —4) u
C(—1; 1¢ 2) napannenorpamma ABCD. Ha#itu ero uersep-
Ty10 Bepmuny D.

741. Orpe30oK npaAMO#H, OrpaHHYEHHHH  TOYKaAMH
A(—1; 8; 3) u B(9 —7; —2), pasnenen toukamu C, D,
E, F ua narb paBHbIX yacTed. HafiTH KOOpAMHATHI 3THX
TOUEK.

742. OnpenenuTh KOOPAUHATH KOHIIOB OTPe3Ka, KOTOPLIf
roukamu C(2; 03 2) u D(5; —2; 0) paspmenen Ha Tpu pas-
Hble YaCTH.

743. launl BepmuHbl TpeyronbHuka A(l; 2; —1),
B(2; —1; 38) u C(—4; 7; 5). Bpruucauth anufy GHccek-
TPUCH! er0 BHYTPEHHEro yria npu sepulunHe B.

744. [launl BepwHHH TpeyroapHuka A(ly —1§ —3),
B(2; 1; —2) u C(—~5; 23 —6). Boiuyucautp gauny Guccex-
TPHCh! €ro BHYTPEHHEro yria NpH BeplinHe A.

745. B Bepmmnax terpasapa A (xg yi; 21), B (X2 y2; 22),
C(x3; ys; 23), D (%4 yu 24) cocpeAOTOUEHBI PABHBEIE MACCHL
Haiitu KOOpPAMHATHL LIEHTPA THXKECTH CHCTEMBI 3THX Macc.

746. B Bepunnax rerpasapa A((xy y1; 21), A2(x2; ys; 2),
As(xs; Y3, 23), Au(Xsy Y4, 2u) COCPEIOTOUEHBl MACCH My, M,
ms v m,. HaliTi KOOPAHHATEL IIeHTPa THKECTH CHCTEMB! 3THX
Mmacc.

747. Tlpamasa npoxoaut yepes ABe Touku M;(—1; 6; 6)
n M;(3; —6; —2). Hafitn Touku ee mepeceuyeHHs ¢ KOOpAH-
HATHLIMH MJI0CKOCTAMH,



FMTABA7
BEKTOPHAS AJITEBPA

§ 29. Monarne Bextopa. llpoekuun BekTOpa

HanpasJ/ieHHbIe OTPe3KH NPHUHATO HA3HBATh TaKKe reOMeTPHYECKH-
MH BekfopaMu MM MOPOCTO BeK1OPaMH. BeKTOp KaK HanpasJ/eHH.L
OTpe3oK MbI OyAeM [MoO-NpeXHeMY 3alHCHIBaTh B TeKcTe AByMs 6o.lb-
IIHMH NaTHHCKMMH OyKBaMu c obuieit yeproit HaBepxXy MpH YCJTOBHH,
YyTo MepBas H3 HUX 0603HauaeT Hadaso, BTOpas — KoHel Bekropa. Ha-
psay c 3THM Ml GyldeM TakKXe o603HayaTh BeKTOp OJHOH ManoH

NaTHHCKOH OyKBOH MOMY:KHpHOro WIpHPpTA,

a KOTOpasg Ha yepTeXaxX CTaBHTCA Y KoHua

~ 8 CTpenKH,  Haobpaxkamowe#d  BeKTop  (CM.

puc. 40, roe usobpa)keH BeKTOp @ C Haua-

JoM A u xouuoMm B). Hauasno sekropa uacro

A OymeT Ha3blBATHCA TAKKE ero TOYKOH TNPHIO-
40 JKeHus.

’ BexkTopst Ha3BBAaIOTCS paBHBIMH, ECJH

_ OHH HMEIOT OAHHAKOBBIE JJHHH, JexaT Ha

napanlenbHbIX MNPAMBIX HJIH Ha OAHON MPAMOI W HampaBieHH B OJHY

CTOpPOHY.

Uncso, paBHoe AJMHHE BeKropa (mpH 3afaHHOM Macuuirabe), HasHi-
BaeTca ero Moay/iem. Moiyas BekTopa a ofosHauaercs cumBodoM |al
uid a. Ecan |a| = 1, To BeKTOp a Ha3biBaeTCH ENHHHIHEIM.

EauHuyHbl BEKTOp, HMEWOLHA O4HHAKOBOe HAaMNpaB/eHHe C JaHHbBIM
BEKTOPOM @, Ha3biBaeTCf OpTOM BeKTopa a4 H 0003HayaeTc OOLIYHO
cumMBosoM al.

INpoexkuue#s Bekropa AB Ha ocb u Ha3pIBaeTcsd YHCAO, PaBHOE Be-

nuydHe oTpeska A;B) ocm u, rae Touka A, fABAfeTCA NpPOEKUHedl Ha
ocb % TOUKH A, a By — npoekuHer Ha 3Ty 0Cb TOUKH B.

Mpoexuusa ektopa AB Ha ocb # o6o3Hayaercs CHMBoJMOM! mpuAB.
Fcnu BekTop 0603HaueH CUMBOJOM @, TO €ro NpOEKUHI0 Ha OCb ¥ MpH-
HATO 0603HauaTh: Mp,a.

Ipoekuus BeKkTOpa @ Ha OCb 4 BHpaxaercs yepe3 ero MOLY.b
1 Yroa (p HAKJOHA K OCH « (opMyJoH

Puc.

npga==|a|- cos . (1)

TIpoeKIHH MPOH3BOJBHOrO BEKTOPA @ Ha OCH HEKOTOPOH 3allaHHOH
cHCTeMbl KOOpJAHHAT B JAanbHefireM oGo3nayaworca OGyksamu X, Y, Z.

Pasencrteo ]
a={X;Y; Z}
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osHauaer, yto yncna X, Y, Z ABASIOTCS NMPOEKUHAMH BeXTopa Ha KO-
OpAHHATHBIE OCH.

Ilpoexunu BekTOpa Ha KOOPAHHATHbIE OCH HA3LIBAIOT TaKkKe ero
(nexaprosriMH) KoopmuHaTaMu. Ecaum nanbl aBe Toukn Mi(xi; yis 21)
1 Ma(xo; yo; 22), ABASIOLINECS COOTBETCTBEHHO HAYAJOM M KOHLOM BeK-
TOpa @, T0 ero koopAHHath X, Y, Z onpejexfiorca no QopmynaaM

X=x9—x, Y=yp—y, Z=2—2.
DopMmyna

la| =V X472 422 (2)

103B0JsET MO KOOPAHHATaM BeKTOpa ONpeAentTbh ero MoAyJb.

Ecnn a, f, ¥y — yrasl, KoTopble COCTaBAfeT BEKTOP @ C KONpAHHAT-
HbIMH ocaAMH (pHC. 41), To cos a, cos 3, cosy HasbiBawTca Hanpas/fio-
LIHMH KOCHHYCaMH BeKTOpa a.

Benepcraue dpopmyan (1) z
X = lajcosa, Y= |a|cosP, Z == |a|cosy.
Otciona u u3 dopmyan (2) caeayer, 4To a
cos? & 4 cos? f 4 cos?y = 1.
TNocnennee paBeHCTBO MO3BOASET ONpedE/HTH 7
O0HH H3 YyrJ10B o, f, Yy, €CqH U3BeCTHH JBa
APYTHX. _/z s e
748. BBIUHCJIHTD MOAYJAbL BeKTOpa 0 Y
a={6; 3; —2}.

749. Jlanp gBe KOODAHWHATH BEK-
Topa X =4, Y= —12. Onpegenntd
ero TPEeTbI0 KOOPAWHATY Z TPH YCIIo- Puc. 41.

BUH, uTO |a| = 13.

750. lauwl Touku A(3; —I1; 2) u B(—1; 2; 1). Hafitu
KOopAuHaThl BeKTopoB AB u BA,

751, Onpeneauts Touky N, c XOTOpPOH coBnapaer KoHey
BekTopa @ = {3; — 1; 4}, ecau ero wayano CoBnagaer ¢ TOu-
kot M(1; 2; —3).

752, OnpenenuTb Hauyano Bekropa a = {2; —3; — 1},
€C/IM ero KoHel coBmamaer ¢ Touko# (1; —1; 2).

753. Jlan Moayap BexkTopa |a| =2 u yram o = 45°
B = 60°, y = 120°. BHIUHCAHUTL NMPOEKIHH BEKTOpa @ HA KO-
OpIMHATHbIE OCH.

754. BLluMc/aHTL HanpaBaaoillHe KOCHHYCH BEKTOpa @ =
= {12; —15; —16}.

755. BblyuCAUTh Hampap/aAwllHe KOCHHYCH BEKTOpa@ =

—J3 . 4. _1%}
113 13 13§

756. MoxXer JIH BeKTOpP COCTaBJATb C KOOPAHHATHLIMH
OCSIMH clexywomue yriel: 1) o == 45° f=60° y = 120%
2) a=45° p=135° y=60° 3} o=90°, B =150°%
y == 60°?

7



757. MoxeT ¥ BEKTOP COCTABJATb C ABYMS KOOpAUHAT-
HBIMH OCSIMH caeayiolie yrani: 1) o == 30°, p = 45°% 2) p =
= 60°, y = 60° 3) o = 150°, y = 30°?

758. Bekrop cocrasaser ¢ ocsimu Ox u Oz yrant a==120°
u y == 45°. Kakofi yron o cocraBager ¢ ocbio Oy?

759. Bekrop a cocraBaseT ¢ KOOpAHHATHBIMHU OCsiMH Ox
1 Oy yrabl o = 60°, f = 120°. Bulunc/iuTh ero KOOpAHHATHI
npH ycaosuu, yro |a| = 2.

760. OnpeneauTh KOOpAUHATH TOUKH M, ec/iu ee pajuyc-
BEKTOpP COCTaBJAfeT C KOOPAHHATHBIMM OCSIMH OJHHAKORbIE
YIJbl A4 €ro MOAYyJb paBeH 3.

§ 30. Jluneciinble onepauny HaA BeKTOPaMH

CyMMOit a - b ABYX BeKTOpOB @ M b Ha3blBAETCH BEKTOD, KOTO«
Dbl MICT W3 HAyasa BEKTOpPa @ B KOHelL BeKTopa & mnpu YCJAOBHH, YTO
BEKTOP b NpWIoXeH K KOHUY Bextopa a (npaBuno Tpeyro.awHuka) Ilo-
cTpoerHHe cymMmbl a 4+ b H3ob6paxeHo Ha puc. 42.

4] a*"

a

Puc. 42. Puc. 43.

Hapsiny ¢ mpaBwni1oM TpeyroJbHHKa2 YacTO NOAb3YIOTCS (PABHOCH.b-
HhIM €eMy) NmpaBHJAOM Napad/elorpavMMal eciH BeKTopo a
H b npuBeleHbl X ofleMY HauaJy H HA HHX NOCTPOEH Napasenorpamm,
TO CyMMa a -+ b ecTb BeKTOp, COBNAZAMIIMH C MHATOHAJbIO 3TOro mna-

. pannenorpaMma, WIymWeH H3 oOllero Ha-
yaia a ¥ b (puc. 43). OTciona cpasy caes
ayer, yto a + b = b 4«4

CrioxeHHe MHOTHX BEKTOPOB IpPOH3BO-
AHTCA TIPH  TMOMOLIM MOCJEJ0BATE/HHOTO
NPHMEHEHN NPaBHIa TPEYTOJAbHHKA (CM.
puc. 44, rae H300paXkeHO NOCTPOEHHE CyM-«
MBIl YeTHIpEX BeKTopos a4, b, ¢, d).

Passoctbic @ — b 1BYX BexTOpoB @
H 0 Ha3niBaeTCAd BEKTOD, KOTOPHH B CyMs«
Me ¢ BekTopoM b cocraBiser BekTop 4.
Ecau nBa Bextopa a u b npusegeHm X

Puc. 44. oblemy Hayaay, TO pa3docTh HX a4 —b

€CTh BEKTOp, HAVIIHH H3 KoHUa & («BLIyHs

TaeMoro») X KoHUy a («yMexbluaeMmoro»). JlBa BexT0pa paBHOH [J1He
HH, Jexaulie Ha OJHON NpPAMOH M HAanpas/jeHHbe B MPOTHBONOIOMKHEBIE
CTOPOHE!, HA3HIBAIOTCA B3aHUMHOOODATHBIMH: €CJHH OJHH - H3 HHX 0060
8Haueil CHMBOJOM @, TO JZpyroi obo3HadaeTcss CHMBOJOM —&. Jlerxo
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BHaeTh, uTo @ —b = a 4 (—b). Takum o6pa3oM, NOCTPOEHHE pa3nNO-
CTH PABHOCHIbHO NMPHOABJEGHHIO K «yMeHbllaeMoMys» BeKTopa, o0paTHo-
ro «BBLIUHTAEMOMY>,

ITpoussenenneM oa (MM TakKe ao) BeKTOPa @ HA YHC/I0 € Ha3ble
BAETCsl BEKTOP, MOAYJb KOTOPOro paBeH MPOU3BENeHHI0 MOAyas Bek-
TOpPa @ Ha MOAYJb UHCJAa € OH nNapa/iielNeH BeKTOPY @ WJH JeXHT
¢ HHM Ha OJHOH MNpAMON W HanpaB/jeH TaK Ke, KAK BEKTOp ¢, eCaHd
0. — YHCJIO TNOJMOMKHTENbHOE, H NPOTHBONOJOXHO BEKTOPY @, eClH o —
YHCJIO OTPHLAETENbHOE.

CnoxeHHe BEKTOPOB H YMHOXEHHE BeKTOpa Ha YHCJAO Ha3biBAOTCA
JVHEeHHBIMH ONepalHaAMH HaJ BEKTOPaMH.

ViMeior MeCTO C/edyiollHe JBE OCHOBHBE TeopeMbl O MpPOEKIHSX
BEKTODOB:

1. TIpoexups cyMMbl BEeKTOPOB Ha KakKylo-HHOYyAb OCb paBHA cyMmme
HX NpOeKUHH Ha 3Ty ¥e OCb:

np, (a] -1 a, + .0t an) =Pyl -1- np,as e np,an.

2. TIpn yMHOXEHMH BEKTODPa Ha YHCIO ero NpPOeKUHsi YMROXaercs
Ja TO JXKe YHC/O:

np, (ca) = o np,a.
B uacTHOCTH, ecau

a={Xy; Yy 2}, b={Xy Yy Z,})
at+b={X 4+ Xy Vi+Yy 2,4+ 2}

TO

a—b=X —~Xp Y, ~Yqy Z,—2Z,}

Ecan a={X; Y; Z}, o pas nmoGoro yucna o

aa = {aX; a¥; aZ}

BekTOpEL, JeXKalliHe Ha OAHOH DPAMON WJH HA NMapasneabHLX faps-
MbIX, HA3bIBAIOTCS KOJJHHEapHbIMH. [IPH3HAKOM KOJIHHEapHOCTH ABYX
BEKTOPOB

a={Xun Y1 2}, b={Xy Yy Z;)
aBJIferca HpOHOleHOHaJIbHOCTb UX KOOleHHaT:

XY 2

X, Y 7"

Tpofixa BexTOpoB i, f, B Ha3pBaercs KOOpPAMHATHHIM Ga3ucoM, ecny
9T BEKTODPH YAOBJETBOPHAIOT CICAYIOIHM YCJAOBUHAM:

1) Bekrop i sexur Ha ocH Ox, Bextop j—=Ha ocu Oy, BekTop
k —ua ocu Oz;

2) xkaxnuf w3 BekropoB I, j, B manpas/ieH Ha cBoell OCH B MOJO-
JKHTELHYIO CTOPOHY;

3) BekTOpH i, J, kR = exuununne, T. e li|=1, |j|=1, [R|=]1,
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KakuMm 66 HH OBLJI BEKTOD @, OH BCeraa MOXeET GHTh PAa3JOKeH
no Gasucy i, j, B, T. e. MoXeT OLITh NPEACTaBJEH B BHIE

a=Xi--Yj-+ Zk;

xoa(pqnnunembl 3TOr0 Pa3JOKEHHT ABJIAIOTCA KOODIAHHATAMH BEKTOPa @
(r. e. X, Y, Z cyTb NpOEKUHH BEKTOPa @ Ha KOOPAHHATHBEIE OCH).

761, ITo naHHBIM BeKTOpaM @ H b NOCTPOUTH KaXKAHIi
H)S caenywomux BekTopoB: 1) a4 b; 2) a—b; 3) b—a;
4) —a—b.

762. Hauu: |@|=13, |b|=19 u |a+ b|=24. Briuu-
cauth |la — 0.

763. auwl: |a=11, [b|=23 u |a— b|=30. Onpe-
neautb |a+b].

764. BekTopn @ ¥ b B3aHMHO TMepPNeHIHKYJASPHEI, MNpH-
yeM |@|=5 u | b|=12. Onpenenuts |a-+b| n|a—25].

765. BexTopnl @ u b o6pasyior yroa ¢ =060° npuuem
la|=5 n |b|=_8. Onpenesuts |a+b| u|a—20b]|.

766. BekTophl @ u b obpaasyioT yroa ¢ == 120° npuuem
|a| =3 u |b| = 5. Onpeneanrs |a+b| u |a——b|

767. KakoMy yC/IOBHIO [IOJIXKHBl YIOBJETBOPATb BEKTOPHI
a H b, urobbl HMeNH MeCTO CJelylouiHe COOTHOLUEeHHS:
la+b|=|a—b|; 2)|a+b|>la—b|;3)|a+b|<|a—b]|.

768. KakoMy YCJAOBHIO HOKHB YIOBJETBODPSTh BeEK-
TOpH @ u b, uTOOH BeKTOp @ -+ b Aequa momoJaM yroJ
MexXJ1y BeKTopaMu & u b.

769. ITo naHHbBIM BeKTOpaMm @ W b MOCTPOUTH KaxKmhi

u3 cjaemyouux BekTopoB: 1) 3a; 2) —%b; 3) 2a+%b;
4) —a—3b
770. B tpeyroasiuke ABC Bektop AB=m u BEKTOP

AC=n. HOCTpOHTb KaXJAbIH H3 CJeAyIOIHX BEKTOPOB:
1) L?tf-; 2) 2553 3) A 4) — m-2|- . IMpuunmas

o |
B KauecTBe MAacCIUTA0HOH eXHHHILbI -2-1 n|, MOCTPOHTb TAKKe
BEeKTOpH: b) |n|m+|m|n; 6) |n|m—|m|n.
771. Touka O sABJAAETCA UEHTPOM TAKECTH TPEYToJb-

nuka ABC. Jlokasath, uto OA + OB+ OC =0.
772. B npapusbHOoM nsaTHyronbHuke ABCDE 3apauw

BEKTODH, COBNAJAIONIHE C eF0 CTOPOHAMH: AB=m, BC=n,
CD = =P, DE=gn EA=r. HOCTpOHTb BeKTOpbl ) m—n +

-+ p— q+r,2)m+2p+2r, 3) 2m~+ 5 n—3p g+ 2r.
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773. B mnapaanenenunene ABCDA’B’C’'D” (puc 45)
8ajiaHbl BEKTODHI, COBMajaiollhe ¢ ero pe6pamu: AB=m,
AD=n u AA =p. Ilocrpouts ka- o

XKIblH U3 CAELYICIIHX BEKTOPOB: ' g
r H f i
1) m+n+p; 2) m+n+—é~p; ix ; B}
1 1 '
3) gmt5ntp, 4 m+tn—p; :
I
| l !
5) —m—n+5p. o2 Je
774, Tpu cuaot M, N u P, npu- :.’_.__._/
JOKEHHBIE K ONHOH Touke, umewoT 4 m B
B3aHMHO MepneHIUKYJAPHble Hampa- Puc. 45.

BiaeHuda. OmnpenesiuTh BeJHYHHY HX
paBHojehcTBywOWeR R, ecaH u3BecTHO, uto |M|=2 kT,
IN|=10«kl"n |P|=11 kI.

775, J1aun nBa BekTopa @ =={3; —2; 6} u b ={—2; 1; 0}.
OnpenesnuTb NPOEKUHH HA KOOPOHUHATHBIE OCH CJEIYIOLIHX

sekTopos: 1) a + b; 2) a—b; 3) 2a; 4) —% b; 5) 2a-+3b;
6) %a— b.

776. TlpoBepuTb KOJJIMHEAapHOCTh BEKTOPOB @ =
={2; —1; 3} u b={—6; 3; —9}. VcraHoeurh, Kakoii us3
HHX JJHMHHEe APYroro H BO CKOJILKO pa3, Kak OHM Halpas-
JIEHH — B OOHY HJIH B NPOTHBOMOJOXKHbIE CTOPOHEI.

777. Onpenennts, NPH KAKUX 3HAYEHHAX &, B BEKTOPHI
a=—2i-+3j+Ppk u b=0ai — 6j - 2k xoaMUHEADHHI.

778. TlpoeeputTh, 4TO ueThipe TOouku A (3; —1; 2),
B(l; 25 —1), C(—1; 1; —=3), D(3; —5; 3) cayxar Bep-
NIHHAMH TpaneLuH.

779. Haun Ttouku A(—1; 5 —10V B(5; —7; 8),
C(2 2 —7) u D(5; —4; 2). IIpoBeputs, UT0 BekTOpH AB
u CD KOJJAuHeapHbl; YCTAHOBHTh, KAaKOHl H3 HUX HJHHHee
IAPYroro W BO CKOJIbKO pa3, KAK OHU HANPaBJEHbl — B OLHY
HJH B MPOTHBOIMOJIOKHBIE CTOPOHHI.

~780. Hafitu opt Bekrtopa a={6; —2; —3}.

781, Haiitu opr Bekropa a=={3; 4; —12},

782, OnpenenuTh MOAYJH CYMME H DPa3HOCTH BEKTOPOB

={3; —5; 8} u b={—1; 1; —4}.

783. JlaHo pa3JoxeHHe BekTopa ¢ no 6asucyi, j, ki c=
= 16 — 15§ + 12k. OnpemesuTs pasjoxKeHUE MO 3TOMY
xe 6asucy BeKTopa d, DapasJIeJIbHOrO BEKTODY € H
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NPOTHBOMNOJIOKHOTO ¢ HHM HANpaBJeHUs, NPH YCJIOBHH, UTO
|d|=75.

784. JIBa BextTopa a={2; —3; 6} u b={—1; 2; —2}
NPUJIOKEHB K OZHOH Touke. Onpefe/HTh KOOPAHHATHL BeK-
TOpa €, HANPaBJEHHOrO NO OGHCCEKTPHCE Yriaa MexXIOY Bek-
TOpaMH @ W b, npu ycnaoBuu, uTO |c|=3) 42.

785, BekTopsl AB={2; 6; —4} u AC={4; 2; —2}
COBIAJAOT CO CTOPOHAMH Tpeyrodbrika ABC. Onpeaenurts
KOODJAHHATHL BEKTOPOB, IPHJOMXEHHBIX K BeplIMHaM Tpe-
YroJIbHHKA M COBMAagalolnX ¢ ero Mepuanamu AM, BN, CP.

786%). Jloxa3aTh, YTO eCJH p U ¢ — KaKHe YrOHHO He-
KOJI/IHHeapHble BEeKTOPH, TO BCAKHH BEKTOD, JIeXKALIHH B HX
ILIOCKOCTH, MO¥KeT OBITh IIpejcraBJedH B BuAe: a=ap-|fgq.
Jdoxka3aTh, 4UTO 4HMcJga o 4 P Bek-
TOpaMu @, p U ¢ oOIpejesoTcH
oxHo3HauHo. (IIpencraBnenne Bek-
Topa @ B BHAe @ ==ap <+ fg HA3H-
BaeTCs pasfoKeHHeM ero mo Oa-
3UCY P, ¢; Yucaa o U f Ha3eIBaloOT-
cs K03 ¢uUlUHeHTAaMH 5TOro pas.no-
KEeHH.)

Hdoxasareanctro, [lpusenem
BeKTOPH &, p B ¢ K OOWEMYy Hauaay,
KoTopoe o603HayuMm Oyksoi O (puc. 46).
Konen, BekTopa a o6o3payuM OyxBofi A. Uepes Touky A npomenem
npsMylo, NapaintelsHylo BekTOpY ¢. TodKy Nepecedendsi 3Tofi mpsmoft
¢ JHHMel meACTBHST BeKTopa p 0B03HAuHM uepe3 A, AHANOrHYHO, Mpo-
BOASl uepe3 TOuky A npsamyio, NapanaeNsHyl0 BeKTOPY p, MOJYUHM

B IIeDeCeYeHHH C JHHHeH NeHCTBUSA BeKTopa g TOuky A,
[To npaBuJay napaJajedorpaMma NOJYyUHM:

a=0A=04,+ 04, (1)

Puc. 46,

Tak Kak BeKTODH OA,, H p JeXaT Ha ONHOH MPAMOH, TO BEKTOD OAP
MoxeT OhTb NOJYYeH YMHOXKEHHEM BeKTOPa p HAa HEKOTOPOE HUHCJIO
— - 1
OAp=ap. (2)
AHaNOTHYHO
0A,=Rgq. (3)

M3 pasencrs (1). (2) n (3) noayuaem: a =ap -+ 4. Tem camum
BO3MOXHOCTb TPe6yeMOro pasJoxeHus okasana. Ocraercs a0Ka3aTs,
yTo K03p(hULHEHTH 0 H [ STOr0 pasJoKEHHS Ompele/sOTCH OAHO-
3HAYHO.

*) 3anayn 786 n 792 cyuwecTBeHHH JJg NPABHJABHOTO MOHKMAaHUSA
ocTaJbHLIX 3ajad. Pellende nepsoit H3 HHX SASCh NMPUBOJHTCA MNOJ-
HOC'AbEO.
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TTpeanonoXHM, 4TO BEKTOD @ HVEET NBa PA3NOXKEHH!
a=ap+fq. a=2ap+fg,
H, HampuMep, o’ 7= «. BruHTas NMOYJEHHO OAHO H3 IPYyroro, IoJayuaeM:

(@=a)p+ (B —B)g=0 nm p= g,:%; q.

Ho 3T0 paBeHCTBO 03HAYAET KOJNJIWHEAPHOCTh BEKTOPOB p H §, KOTOpLIE,
OfHAKO, MO YCAOBHIO SBJSIOTCH HEKOJIHHEAPHHIMH. CrenoBareJbHo,
HepaBeHCTRO & = & HeBO3MOKHO. AHAJOTHYHO JOKABEIBACTCH, HTO
HeBo3MoXHO HepaBeHcTBO P ¥ B. Takum o6pasom, a’'=a, B ==,
T. €. IBYX Da3/JHUHBIX Pa3JOXeHHH OJHH ¥ TOT Ke BEeKTOP HMeTh He
MOKET.

787. Ha mJockocTH JaHB [JBa BekTopa p={2; —3},
g ={l; 2}. Ha#itn pasnoxenue BekTopa a={9; 4} no Ga-
3UCY P, 4.

788. Ha mnJockocTH JaHBl Tpu BekTopa a=={3; —2},
b=1{—2; 1} u e={7; —4}. OnpegenuTb pasjoxKeHHe KaxK-
IOr0 H3 3THX TpeX BEeKTOpOB, NMpPHHHMAS B Kayecrse Oa-
3uca JBa JAPYrHX.

789. Hdauwm TpH BekTopa a={3; —I1}, b={1; -2},
¢={—1; 7}. Omnpegenurb pa3joKeHHe BeKkTOpa p=a +
-+ b 4 ¢ no 6asucy a, b.

790. TlpunuMas B kKauyecTBe Oasuca BeKTOpbl AB =25

n AC = ¢, COBNajalollKe CO CTOPOHAMH Tpeyroaniuxa ABC,
onpejeauTh DPAasJOXKeHHe BEKTOPOB, MPHJOMKEHHLIX B Bep-
IIHHAX TPeYroJbHHKA H COBMNAJAIOLIHX C €ro MeJHaHaMH.

791. Ha naockocTH pmaHu uyeThipe Touxun A(l; —2),
B(2; 1), C@3; 2) u D(—2; 3). OnpeaeJnts pasjaoKkeHUe
BektopoB AD, BD, CD u AD + BD + CD, npuHiMmas B xaue-
crBe 6asuca Bextopw AB u AC.

792. JIok&asaTh, 4YTO eCJH P, § H r — KakKuHe YrojHo
HEeKOMIIJTAHADHBIE BEKTOPH *), TO BCAKHH BeKTOp & Mnpo-
cTpaHcTBa MOXKeT OwITh NpeicTaB/JeH B Bujie: @==ap -
- Bg + yr. JIoxasarn, uto 4ucJaa o, f, v BekTOopavu a, p,
g W ¢ onpefessioress ognosHauHo. (IIpexcraBnenne Bek-
Topa @ B BHAEe a=ap -+ ¢+ yr Ha3ppaercs pasJoxe-
HueM ero mo 6asucy p, ¢, r. Hucaa o, f 1 y Ha3eIBAOTCHA
Ko3bdUIHEHTAMH 3TOr0 Pa3JoXKeHHS.)

793. Jauwl Tpu BekTopa p = {3; —2; 1}, ¢ ={—1; 1; —2},
r={2; 1; —3}. Hafitu pa3noxenue Bekropa ¢ =={11; —6; 5}
no 6asucy p, ¢, r.

*) Tpu BeKTODa HA3bIBAIOTCA HEKOMIIAHAPHLIMH, €CJIH TIOC/Ie MPH-
BeJEHHA K OOCLIEMY HauaJy OHH He JeXaT B ONHOH MJVIOCKOCTH.
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794, Nauwb ueThipe Bektopa a={2; 1; 0}, b ={l; —1; 2},
c={2; 2, —1} ud={3;, 7; —7}. OnpenenanTs pas/oxeHue
KaXJ0r0 H3 3THX YeThipeX BEKTOPOB, IPHHHMAs B KayecTBe
Gasuca TpH OCTaJIbHBIX.

§ 31. CkansipHoe npoH3BeLeHHE BEKTOPOB

CranapHHM npoM3BeJeHHEM JBYX BEKTOPOB HAa3HIBACTCS YHCJO,
pPaBHOE MPOHU3BEJEHHI0 MOAYJel 5THX BeKTOPOB Ha KOCHHYC yria MexXay
HHMH.

CkanspHoe npou3BeneHHe BEKTOPOR a, b ofo3nawaercss CHMBO-
JoM ab (MOpSAmOK 3amucH COMHOXKHTeNneHh Geszpasnuued, T. e. ab = ba).

Ecna yron MeXny BekTopaMH a, b o00603HauHTh yepes @, TO WX
CKansApHOe NPOH3BEJEHHE MOMKHO BLipasHTh (GopMyJioit

ab=1|al:|b]|-cosq. (1)

CxaJsipHoe NPOH3BENCHHE BEKTOPOB @, & MOXKHO BHIPA3sHTh TAKKE
dbopmyJIoH
ab=\|a|-np, b, um ab=|b| np,a.

H3 dopmymst (1) cneayer, uro ab>0, ecin @ = ocTpHit yroa,
ab <0, ecan yroa @ — tynoff; ab=0 B TOM H TOJBKO B TOM CJaYyuae,
KOrjia BeKTOPH @ H b nepneHAUKYJAPHH (B uacTHOCTH, ab =0, ecan
a=0 uau b=0).

CxanspHOe MPOH3BEeJEHHE @@ HAa3KBAGTCA CKaNsiPHHIM KBajnpaToM
BekTopa M oboszHauaercs caMmBoaoM a2 M3 cdopmyast (1) cneayer, uto
CKaJIApubIfi KBaJipaT BeKTOpa PaBeH KBagpaTy ero MonyJs:

al=|al?
Ecyn BekTOpH @ M b 3a7aHH CBOHMHU KOODAHHATAMH:
a={X; Y 2}, b={Xy Yy Z,},

TO HX CKaJsgDHOE MPOHU3BEJEHHE MOXKeT OHTb BHIYHCIEHO TO hopMyJTe

ab = X|X2 -+ Y]Yg -+ 2122.
Orciofa caefyeT HeoGXONMHMOE M JOCTATOYHOE YCJOBHE NEPHEHAHKYs
JITPHOCTH BeKTOPOB:

X[Xg + Y]Yg + Z]Zg = 0.

Yron ¢ MexAy BeKTOpaMH
a={X;Y3 2} u b={Xy Yy Zy)

ab
naetrcsd GopMyJsoR cos @ = m—l" HJH B KOOpAHHATAX
X1X2 +Y,\Y. 2,7,

€os @ ==

Viavi+ 2 Va+1i+2
[Mpoeruns npoussosbHoro Bekropa 8 =={X; Y; Z} Ha kakyi-HHGYIR
ocb u onpezeaserca GopmyJof
npus = Se|
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IJe e — eNWHUYHHE BEKTODP, HanpaBJeHHWA mo ocH «# Ecmn jpaum
yrae @, B, y, KOTOPHE OCb # COCTaB/seT ¢ KOODJAHHATHLIMH OCSIMH,
To e={cosa; cosP; cosy} ¥ I BLIYHCAEHHS MPOEKIHH BeKropa 8§
MOXKeT CJIYXKHUTBh GopmyJaa

npy, S=Xcosa + Y cosp+ Zcosy.

795, BekTophl a u b o6GpasyloT yrosa q)=%n; 3Has, 4TO

la|==3, | b|==4, suiuncaurs: 1) ab; 2) a% 3) b2 4) (a+b)%
5) (3a — 2b) (a - 2b); 6) (@ — b)*; 7) (3a 4 2b)°.

796, BekTopH a u b B3aUMHO NEePNCHAHKYJSPHBI; BeKs
TOp ¢ 06pasyeT ¢ HHMH YIJbl, paBHHE %; 3Has, YTo | a |=
=3, |b|=95, |c|=8, -Buuncauts: 1) (3a — 2b)(b 4 3¢);
2) (@ + b+ c); 3) (a4 26 — 3c)°.

797. oka3ath anaBeJmHBOCTb Toxkaecrsa (a + b)*> 4

)

+ (@ —5)?*=2(a*+ b*) ¥ BHACHHTL €r0 'cOMETPHUYECKHI
CMBIC/I.

798. Iloxa3aTh, 4yTo — ab < ab < ab; B Kakux cayuasx
3Jech MOXET HMeTb MECTO 3HAK paBeHCTBa?

799. Cunras,, YTO KaXJbBIH H3 BeKTOopoB a, b, ¢ oTau-
yeH OT HyJs, YCTAaHOBHTb, NPH KAKOM HX B3aHMHOM pac-
MOJIOYKEHHH CHpaBeAJUBO paBeHCTBO: (ab)c==a(bc).

800. [laHb eIHHUYHBle BeKTOPH @, b WU ¢, YAOB/ETBO-
psiolie ycaoBuio @+ b+ ¢=0. Beuucaure ab+bec+ca.

801. Ilauw TpH BekTOpa @, b u ¢, yZOBJETBOpSIONIKE
yeaoBHw a+ b+ ¢=0. 3uas, uro |a|=3, |b|=1
U |c|=4, Briuucauts ab -+ be 4+ ca.

802. Bekropnl @, b, ¢ monapHo 0o6pasyioT ApPYr ¢ IOpy-
roM YrJbl, KaXjabii H3 KOTopelXx paBeH 60°. 3Hadg, urto
la|=4, |b|=2 u |c|=6, onpexesurb MOLyJb BeKTOpa
p=a-+b+ec.

803. Jlamo, uto |a|=3, |b|=5. Omnpexenurs, mpu
KaKOM 3HAyeHHH o BEKTOPH @ -+ ab, @ — ab OyayT B3aUMHO
nepneHaHKY IS pHBL.

804. KaxkoMy yCJ/IOBHIO JOJXKHBl YIOBJIETBOPATH BeK-
TOpPHl @ ¥ b, 4TOGBl BeKTOp @+ b OBl NeprneHAUKYJISApeH
K Bektopy a — b.

805. Jloxasarb, 4TO BeKTOp p ==b (ac)— c(ab) nepnen-
JHKYJSpeH K BEKTOpy 4.

806. Jloxa3aTb, YTO BEKTOp p-—--b—%ﬂ neprneHau-

2
KYJsipeH K BEKTOpY a.

807. Mamn Bextops AB="5b n AC =¢, copnagamomue
co cropoHamu TpeyrosanHHka ABC. HaiiTu pasioxeHue mo
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Oasucy b, ¢ BeKTOpa, NPUJIOKEHHOTO K BepuiHHe B sToro
TPeyroJbHHKA M COBIAAAIONIErO C ero BuicoToit BD.

808. BekTophl @ u b 06pasyioT yrod q)=%; 3Has, YTo

la}= VS, |b|==1, BHIUHCJUTL YroJM @& MEXKIY BEKTOpaMH
p=a+buqg=a—b. '

809. Briuuc/AHTH TYHO# yroJ, o6pa3oBaHHHIA MeaHAa-
HAaMH, NPOBEJEHHBIMH H3 BePUIHH OCTPHX YIVIOB PaBHO-
GefpEeHHOr0 NPAMOYrOJNBHOTO TPEYroJbHHKA.

810. OnpemesuTh reoMeTpHYECKOe MeCTO KOHLOB Iepe-
MEHHOTO BEKTOpa X, €CJH ero Haya/JJ0 HaXOJgMTCS B JAaH-
HOH Touke A U BEKTOP X YILOBJETBOpPSET YCJOBHIO Xd=q,
Toe @ — AaHHE{ BEKTOp W O — LAHHOE YHCJO.

811. OnpenesquTh reoOMETpHUYECKOE MECTO KOHLIOB mepe-
MeHHOro BEKTOpa X, €CJH ero HayaJo HaXOJuTCs B JaH-
Hod TOUKe A M BEKTOp X YAOBJETBOPSIET YCJOBUIM X@ == q,
xb =0, rie @, b — paHHble HEKOJJIHHeapHbIE BEKTOPH H «,
fp — naHHBIE YHCJA.

812. auw Bektophl @ ={4; —2; —4}, b={6; —3; 2}.
Boiuncauts: 1) ab; 2) Va2 3) Vb2 4) (2a — 36) (a + 2b);
5) (@ + b)%; 6) (@ — b).

813. BHUHCJHTB, KaKylo paboTy NOpPOM3BOOMT CHJA
F={3; —5; 2}, Korma ee TOYKa INPHUJOKEHHA TMepeMe-
LlaeTcsl U3 HauajJa B KOHel, BekTopa s(2; —5; —T7)%).

814, Jauw Touku A(—1; 3; —7), B(2; —135) wu
C(0, 1; —5). Bouucauts: 1) (2AB — CB)(2BC + BA);
2) VA 3) _\{A_C_z_;__4) HAaHTH KOODAHHATH BEKTOPOB
(ABAC)BC u AB(ACBC).

815. BouucJauTh, Kakylo paboTy NPOH3BOIUT CHJIA
f=1{3; —2, —b}, Korma ee TOUKA NUPUJOKEHHHA, IBHIraACh
npsMOJHHeHHO, MepeMeuiaeTcss U3 moJoxeHud A(2; —3; 5)
B nomoxeuue B(3; —2; —1).

816. Jauw Tpu cuabl M={3; —4; 2}, N={2; 3; —5}
u P={—3; —2; 4}, npunoxeHHHE K OIHOH Touke. BbI
YHCJIHTh, KaKylo paBoTy NPOH3BOAHT paBHOLeHcTByOLIAS
5THX CHJ, KOTJa ee TOUKA NPHUJIOKEHUS, IBUTCAACH NpPAMO-
JquHeliHO, TNepeMemaercs M3 nogoxenua M, (5; 3; —7)
B nogoxenue M,(4; —1; —4).

*) Ecau mexTop f uzobpaxaer Cuiy, TOuKa NpPHJIOKEHHS KOTOpO#
nepeMellaeTcs M3 HauaJa B KOHel BeKTOpa §, TO paGoTa @ 3TO# cuau
OnpeAeiIeTCA PaBEHCTBOM

= fs.
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817. JaHBl BepIIMHB 4YeThipexyroasHuka A(l; —2; 2),
B(l; 4;0), C(—4; 1; 1) u D(~b; —b; 3). [oka3aTh, uToO
ero auaroHanu AC u BD B3auMHO nepneHIHKYJsIpHBIL.

818. Omnpenesurh, NOPH KAaKOM 3HAYEHHH O BEKIOPHI
a=qai —3j+2k u b=i- 2j — ok B3aUMHO NMEepHEeHIUKY-
JSPHBL.

819. BuUHCJIUTH KOCHHYC yrja, 00pa30oBaHHOrO BCKTO-
pamu a@={2; —4; 4} u b={-3; 2; 6}.

820. IaHbl BepIUHHBI TpeyrosbHuka A(—1; —2; 4),
B(—4; —2;0) u C(3; —2; 1). OnpeneauTs ero BHYTpeHHHUIl
yroJ npH BeplluHe B.

821. Jlauel BepuWHHB Tpeyroashuka A(3; 2; —3),
B(5; 1; —1) u C(l; —2; 1). Omnpeneautb ero BHeLHHI
yroJ npu BepilinHe A.

822. BpluucauB  BHYTpeHHHE  YILVBI  TpEYroJabHHUKA

A(l; 25 1), B3, —1;7), C(7; 4, —2), y0eauThCs, 4TO 3TOT
TPEYroJbHUK paBHO6e,lpeHHbIH

823. BexTop X, KOJJIHHea pHBIH BekTOpYy @={6; —8; —7,5},
o6pasyeT ocTphlit yro.a ¢ ocelo Oz. 3Has, yTo |x|= 50,
HANTH ero KOOpPIHHATHI.

824, HauTH BeKTOpP X, KOJUIHHEApHLI BeKTopy =
= {2; l; —1} u ynoBJeTBopsOmUil yCJOBHIO x@ == 3.

82F, BekTop X, NepHeHIUKYJASIPHBINI K BekTOpaM a==
=3i + 2j + 2k u b= 18i — 22j — Bk, obpasyer ¢ ocbio Oy
tyunoft yros. HafiTu ero xoopauHarsl, 3Had, uTo |x|= 14.

826. Haliru BekTop X, 3Has, YTO OH HEPNEHAHKYJApen
K BexktopaM a=={2; 3; —1} u b={1; —2; 3} u ynos.e-
TBOPAET YCJOBHIO x(2t—]+k)=—6

827. Ilaunl 1Ba Bexktopa: @ ={3; —1;5} u b={1;2; —3}
Ha#iTd BEKTOp & {IpH YCJOBHH, YTO OH nepnermmyﬂapeﬂ
K ocu Oz H YIOBJETBOPSIET YCJOBHAM: x@ =9, xb =

828. NaHwl Tpu BexkTopa: a=2i—j- 3k, b—z——-
—3j+2k u c=3i-+ 2j —4k. Haiitu BEeKTOp X, YIOBJe-
TBOPSIOWNE YCJAOBHAM: X@==—D5, xb==—11, xc=20.

829, Hafitu npoexuuio Bextopa S=1{4; —3; 2} ua ocp,
COCTABJSAIIUIYI0 ¢ KOODAHHATHBIMH OCAMH pAaBHbIE OCTphie
VTJIHL. _

830. Hafitn mpoexuuio sextopa §={V?2; —3; —5} ua
OCb, COCTABJIIIOIIYID € KOOpAMHATHRIMH ocamu Ox, Oz
yras a=45° y=60°% a ¢ ochio OJ—OCprIH yron[&

831. Jlauw nme Touku A(3; » —2), B(2; b; —2).
Ha#itu npoeknuio Bexropa AB Ha OCb, COCTABJISTIOIYIO
¢ koopauHatubiMu ocaMu Ox, Oy yram a==60° B=120°,
a ¢ ocplo Oz — Tynoil yroa y.

127



832, BhuHCcAHTh mnpoekuHio Bektopa @ =1{b; 2; b} Ha
och BekTopa b={2; —1; 2}.

833. aunl Tpu BekTopa: @=3i—6fj—k, b=i-
+4j—5k u ¢=3i—4j-+ 12k. Bouucaurs np,(a+ b).

834, Jlaubl Tpu BekTOopa: @ =={l; —3; 4}, b ={3; —4,; 2}
u ¢={—1; 1, 4} Bouucaurs np, a.

835. JlaHnl Tpu BekTopa: @a=—2i+j-k, b=1i- 5§
u ¢ ==4i - 4j — 2k. Bouucants mnp,(3a — 2b).

836. Cuna, onpeneasieMas BekTopoM R={l; —8; —7},
pas/oxeHa MO TpPeM HAMpPABJCHHAM, OLHO H3 KOTOPHIX
3alaH0 BekTOpoM @ ==2i -+ 2j 4 k. Hafitn cocraBaswouyo
ciabl R B HampamJieHHH BeKTOopa d.

837. Iaun nase Toukn M(—5; 7; —6) u N(7; —9; 9).
BhIYUHCIUTE MpOeKUH0 BekTopa @ =={l; —3; 1} Ha och Bek-
tTopa MN.

838. Ilauwl Touku A(—2; 3; —4), B(3; 2; 5), C(1; —1; 2),

D (3; 2; —4). Buuncaurs npzpAB.

§ 32. BekTropHOoe NPOH3BegeHHE BEKTOPOB

BexkTOPHBM NpPOH3BeJeHHeM BeKTOpPa @ Ha BeKTOp b HaswBaercs
pexTop, 06o3HauaeMulf cuMBoJoM [ab] u ompexensieMblit CaelRyOILEMHU
TpeMs YCJAOBHAMH:

1) Mony.as Bekropa [ab] pasen |al|-:|b|sing, rme @ — yroa
Mex,y BEeKTopaMu a u b;

9) sexTop [ab] mepmeHAMKYASPeH K KaXKIOMYy H3 BEKTOPOB a 4 b;

3) wanpaBaeHHe BeKTOpa [ab] COOTBeTCTBYeT «npaBHJy NPaBoi
pyku». OTo 03Hauaer, YTO €CJAH BEKTOPH a, b u [ab] npusemenn
K O0leMy Hauaay, TO BeKTOp |ab] noakeH ObiTb HanpamJ/eH Tak, Kak
nanpaBied CPejIHEA najeu npasoil pykH, GOsboOA najden KoTopod Ha-
npapaeH Mo MEPBOMY COMHOXHTENO (T. . 0 BEKTOPY @), a yXazare/b-
Hbifl — no BTOpOoMy (T. e. Mo Bektopy b).

BexkTopHOe mpoH3BeJeHHe 3ABHCHT OT NOPALKA COMHOXHTedseil,

IHMEHHO:
[ab] = — |ba).

Moayns BekTOpHOTo npouaBenednd [ab| pasen niowanu S mapan-
JejorpaMMa, NOCTPOEHHOrO HAa BeKTopax a M b:

|[ab]|=S.
CaMo BeKTOpHOE Npou3BeleHHe MoxeT OWTb BbIpaxeHo popmysof
[ab] = Se,
rne e — OPT BEKTOPHOIO MPOH3BENEHHUs.
BekTopaoe npoussefieue [ab] obpairaercs B HYJAb TOLLA H TOJMLKY
rornd, KOrga BeKTOpH @ M b Koaaupeapdn, B uacrHoctd [aa] = 0.
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. . Eean cucreMa XoopAMHATHBIX OCed NpaBag W BeKTOPH 4 U b 3a-
ARSI B 3TOi CHCTEME CBOMMH KOODLHHATAMH:

a={X\; Y3 Z\}, b={Xy; Yy Z,},
TO BEKTOPHO® NPOH3BeACHHE BEKTOpPA 4 HA BeKTop b omnpegeadercs

dopmyJon
Y.Z, ! | X\Z, ' XY, [}
8] = o
R R I e B
HIH
i i &
fabl=| X, Y, Z, |,
Xy Yy Z,
839. Bexktopst @ u b 06pasywT yroJa q>=%—. 3uat,

uto |@|=6, | b|=>5, BEuHcanTL | [ab]].
. bS]TO. Hauer: |a|=10, |b|=2 u ab=12. BruHcauTH
abl|.
841. Janwi: |a|=3, |6|=26 u |[eb]|=72. Bhun-
CJUTh ab.
842. BexrTopsl @ 4 b B3auMHO MepNeHIHKYJSIpHBL. 3Had,
uto |a]==3, | b|=4, BHIUHCJHTH!

) @+ 8)(@—0)]; 2) |[(3a —b)(a—2b)]I.
843. Bexktopel @ u b o6pasyoT yroJa q>=%:rz. 3Haf,
uro {a|==1, | b|=2, BHIYHCJHUTH:

L) [ab); 2) [(2a + b) (@ +2B)}% 3) [(a + 3b) (3a — b).

844. KakoMy yCJOBHI0 JOJIXKHBL YNOBJETBOPSTL BeK-
TOPH @&, b, 4TOOH BEKTOpH @+ & M @ — b Oblad KOJJIH-
HEAPHBKI?

845. JlokasaTe Toxkaecteo [ab)? + (ab)’ = a?b>.

846. Jlokasath, uTo [ab]’<Ca?h?; B KakoMmM cJayuae
3fech OyjJeT 3HAK paBeHCTBA?

847. JlaHwl npou3BOJIbHbIE BeKTOpH!: p, ¢, r, n. Jloka-
3aTh, UTO BeKTOpH @ =[pn], b=/|[gqn], ¢ =[rn] xomnna-
HapHH (T. e., OYAYYH NpHBELeHH K OOLIeMy HauaJjy, pac-
T10JaraloTcsl B OJHOH MJOCKOCTH).

848. BekTophl @, b U ¢ YynOBJETBOPAIOT YCJOBHIO
a+ b+ c=0. Joka3ath, uro [ab]=[bc] =][ca].

849. Bexktophl @, b, ¢ U d CBf3aHBH COOTHOLICHUAMH
[abd] ={cd], [ac] =[bd]. doka3aTh KOJJIHHEADHOCTb BEKTO-
poea—du b—e¢.

850, [laun BeKTOpH @ ={3;, —1; —2} u b={1; 2; —1}L
Ha#iTu koopauHaTel BeKTODHHIX mpou3pefenuil: 1) [ab];

2) [(2a + b) b]; 3) [(2a — b)(2a + b)].
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851, IMaust Touku A(2; —1;2), B(1; 2 —1) n C(3; 2; 1).
Haijitu KoopAHHATH BekTOpHEIX Npoussefennit 1) [ABBC];

2) [(BC —2CA)CB].

852, Cuuxa f ={(3; 2; —4} npusoxena g Touxe A(2; —1; 1).
OnpenesuTs MOMEHT 3TOH CHJW OTHOCHTEJLHO HauaJja
KOOpIHHAT *).

853. Cuna P={2; —4; b5} npusoxeHa X TOUKE
My(4; —2; 3). OnpeneJutb MOMEHT 5TOfl CHJB OTHOCH-
TeabHo Touku A(3; 2; —1).

854, Cuna Q={3; 4; —2} npumoxeHa K TOUKe
C(2; —1; —2), OmnpenennTh BeJHYHHY H HaNpapJsIOLIHE
KOCHHYCH MOMEHTA 3TOH CHJB OTHOCHTE/JbHO HayaJaa Koop-
I HHAT,

855, Cuna P=1{2;2; 9} npusoxkena k touke A(4; 2; —3).
OnpefenuTh BeNUUYHHY H HAMPaBJsioilMe KOCHHYCHl MO-
MEHTa 3TOH CHJB OTHOCHTeJbHO TOukH C(2; 4; 0).

856, daunl Tpu cuasl M={2; —1; —3}, N ={3; 2; —1}
u P={—4; 1; 3}, npunoxeunbie Kk Touke C(—1; 4; —2).
OnpexenuTh BeJUYHHY H HANPaB/sIIOUIHE KOCHHYCHI MO-
Me(zm‘a pam;oneﬁcmyfomeﬁ 5THX CHJl OTHOCHTEJbHO TOYKH
A(2; 3; —1).

857. Hauwm touku A(l; 2; 0), B(3; 0; —3) u C(5; 2; 6).
Briuneauts noowans TpeyroabHuka ABC.

858. [lannl BepwiuHB Tpeyroabuuka A(l; —1; 2),
B(b; —6; 2) u C(l; 3; —1). BbiuncauTh NIJHHY €r0 Bbi-
COTHl, OMYileHHON H3 BepiiuHb B Ha cropouny AC.

859, BuuncsauTh cHHYC yrJia, o6pa3oBaHHOr0 BEKTOPaMU
a={2; —2; 1} u b=1{2; 3; 6}.

860. BexTop x, nepneHIMKYJSIDHBIA K BEKTOpPAM @ ==
={4; —2; —3} u b={0; 1; 3}, oGpasyer c ocpio Oy
Tyno#t yroJa. 3Has, uTo |x|=26, nHa#TH ero KOODIAHU-
HAaTHI.

861. BexkTop m, mepneHAuKyJAApHHIH K ocu O2 H K BeKs
Topy a=={8; —15; 3}, oGpasyer octphuii yroa ¢ ocbio Ox.
3uast, yto |m|="51, HaliTH ero KoopJHHATH.

862, HaiiTu BekTOp X, 3HAS, UTO OH NEPHNEHIHKYJApeH
K BekTopam a@=={2; —3; 1} u b={l; —2; 3} u yno,.e-
TBOpsieT ycaosuio: x (i 4 2j — 7k)=10.

*) Ecau BexTop § H306paxkaer CUIY, NPHJIOKEHHYIO K KaKOH-HHOYAB
Touke M, a BekTop @ HAer M3 HeKoTopoi ToukH O B TOouky M, To
BEKTOPO [af] npexncraBaser coGofi MOMEHT cHJAB f OTHOCHTEJBHO
Toukn O,
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863. lIokasaTh TOXAECTBO
i+ mi+ ng) (lg + m§+ ng) — (L, + mym, + n1n2)2 =
== (mny — myn,)? + (Lny — Ling) 4 (Iymg — Iym,)?.
¥Yxasanue Bocnonbp3oBaThCHd TOXKICCTBOM samaun 843,

864. aunl BekTopnl @ ={2; —3; 1}, b={—3; 1, 2} u
c={1; 2; 3}, Buiuncaurs [[ab]lc] u [a[bc]].

§ 33. CMemanHoe TIpOH3BENEHHE TPEX BEKTOPOB

Tpoliko# BeKTOPOB Ha3bIBAIOTCH TPU BEKTOPA, €CJHH YKAa3aHO, KAKOA
H3 HHX CUHTAETCH TNEPBHIM, KAKOH BTOPbIM H KakOH TperpuM. TpoiiKy
BEKTOPOR 34MHCLIBAIOT B MOPSAKE HyMepaluu; HanpuMep, 3amuch 4, b, ¢
03HAYaeT, YTO BEKTOP @ CUUTAETCH MEPBBIM, b = BTODHIM, € — TPETbHM.

Tpofika HeKoMnJaHApHBIX BEKTOPOB &, b, ¢ Ha3LIBAeTCH npaBof,
eCJaH COCTaBJAIOLHE ee BEKTOpH, GyAyuH MPHBEACHHI K 00weMy Havady,
pacrnosaraioTes B mopsiike HyMepaunmu aHaJOTHYHO TOMY, KaK pacroJo-
JKeHbl 60JblIOR, YKAa3aTeNbHBII U CPeNHHA maapnbt npaBofi pykd. Ecuw
BEKTOPH @, b, ¢ pacmoNoXKeHbl aHAJOTHYHO TOMY, KaK DPacno/oXKeHH
Goabliofl, ykazaTeNpHHH H CPeAHHH NaJbuH JeBoi pPYKH, TO TPOHKa
®THX BEKTOPOB HasnlBaeTcs JeBOH.

CMewaHHBIM npOH3BEJEHHEM TPeX BEKTODOB &, b, ¢ HasbiBaeTcs
YHCJ0, PABHOE BEKTOPHOMY NpoH3BefeHuo [ab], YMHOXEHHOMY cKa-
JSIpHO Ha BEKTop ¢, T. €. [ab]e.

HUveer mecto Toxknecrso. [ab) ¢ =a [be], BBHLY wuero nJs o6o-
3HAUCHHS cMewaHyoro npoussenenust [ab] ¢ ynorpebagercsa GoJiee mpo-
croif cuMBo: abec. Takum oGpasowm,

abc = [abl e, abc=albc].

CMmemanHoe npousBeleHHE abc paBHO 00BbeMy mapalienenunena,
NOCTPOEHHOrO HA BEKTOpax @, b, ¢, B3ATOMYy CO 3HaKOM ILIOC, eC/H
Tpoiika abc mpasasi, co 3I1aKOM MHHYC, eCn1i 3Ta Tpolika Jepad. Ecau
BeKTophl @, b, ¢ XoMnJaHapHH (H TOJBKO B SToM CJAydae), CMELIAHHOE
npousBeseHHe abe paslo HyJII0; HHAYE TFOBOPSA, PaBEHCTBO

abc=20

EC’_PI: HeO6XOJLHMOB H JOCTAaTOuHOE ycaoaue KOMOJaHapPHOCTH BCGKTO~
poB a, b, ¢.
Ecay BEKTOPH @, b, ¢ 3anaunl CBOWMH KOOpAHHATAMH:

a={X; Yy Z)), b={Xy; Vo5 Zo}, c={Xs; V5 Z3}
TO CMEluaHHOe Mpou3BefeHHe abc ompenensercss Hopmy.oit
X, Yy Z
abe=\| X, Yy Z,|,
Xy Y3 Z3

HanoMHHM, 4TO cHCTEMa KOODAHHATHHX OCel NpeAnoJaraercs mnpas
RO (BMECTe ¢ TeM aBJAETCA NPaBOoH H TPOHKa BEKTOPOB i, j, k).

5* 131



865. Omnpenennth, Kako# saBJageTcs TpoHka @, B, ¢
{npaBoit uau JeBoii), ecau

)a=Pk, b=i, c=j, 2)a=i, b=R, c=j;
3 a=j, b=i, c=k 4 a=i-+j, b=j c=k;
d) a=i+j, b=i—j, c=j,

6) a=i+j, b=i—j, c=k.

866. Bexrtopu a, b, ¢, oOpasyiowmue npasyio TPoOIiKY,
B3aHMHO MNepneHAuKyaAApHB. 3Had, uto |a|=4, |b|=2,
|c|=3, BbiuucauThL abe.

867, Bektop ¢ repneﬂﬂnxympeﬂ K Bex'ropaw a u b,
yrosa mexjay @ u b pasen 30°. 3Had, uto |a|=6, |b|=23,
lc|=3, BhUKHCJHUTL abe.

868. Ilokasate, uto |abe |<|a || b||c|; B kKakoMm cayyae
3jlech 'MOXKET HMeTh MeCTO 3HAaK pPaBeHCTBA?

869. Jlokasatp Toxkaectro (a-+&)(b-+c)(c+a)=2abc.

870. HokasaTh Toxnectso ab(c + Aa -+ pb)=abe, rne
A M P — KakHe yrogHo uHCJIA.

871, Ioka3ath, YTO BeKTOpPH &, b, €, YIOBJAETBOPSIOUINE
ycaoBHio [ab] + [be] + [ea] = 0, koMnianapHbL.

872. JloxasaTh, uTO HeOOXOAMMBIM H JOCTATOUHBHIM
YCJOBMEM KOMMJAaHADHOCTH BEKTOPOB d@, b, ¢ sABaseTcA
8aBUCUMOCTb aa -+ Bb + yc==0, rae no kpaliHeli Mepe OJTHO
U3 uuce,I o, B, y He PaBHO HYJIO.

873. Jlauwl Tpu BekTopa: a ={1; —1; 3}, b ={—2; 2; 1},
¢ =1{3; —2; 5}. Bruncauto abe.

874, YcTaHOBHTh, KOMIIJIAHAPHBI JIH BEKTOpPH a, b, ¢,
ecJId;

2) a={3 —2; 1}, b={2,1;2}, ¢={3 —1; —2}
3) a={2; —1, 2}, b={l;2; =8, ¢c={3; —4; 7}.

875. Jlokasath, uT0 uerthipe TOoukuw A(l; 2; —1),
B(0; 1;5), C(~1;2; 1), D(2; 1; 3) sexxaT B ONHOH TJO-
CKOCTH.

876. Briuucauth 006beM TeTpasnpa, BEPLIHHBI KOTOPOTO
HaxonaTes B Toukax A(2; —1; 1), B(5; 5; 4), C(3; 2; —1)
u D(4; 1; 3).

877. launl Bepwnusl Tetpasgpa: A(2; 3; 1), B(4; 1; —2),
C(6;3;7), D(—5; —4; 8). Haliti JaHHY €r0 BHICOTH],
OMyLIeHHONH H3 BepWIMHH D,
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878. O6beM TeTpasapa v=>5, TpH ero BepiIAHH Ha-
xoxarca B toukax A(2; 1, —1), B(3; 0; 1), C(2; —1; 3).
Haiitn xoopnunaTh 4eTBepTO#i BepiIHHEL D, eC/H H3BECTHO,
UTO OHA JIeXKHT Ha ocu Oy.

§ 34. JBoiiHoe BeKTOpHOE NMPOH3IBEIECHHE

ITycTh BeKTOp @ yMHOXaercs BeKTOPHO Ha Bekrop b, mogne wero
nonyaeHHnd BekTOp [ab] yMHOXKaeTca CHOBA BEKTODHO Ha BeKTOD C.
pesysbrateé MOJYyYaeTCs TaK HA3HBaeMOe JBOHHOE BEKTOPHOS NPOH3-
Begenne [[ab] ] (sacmo, uto [[ab] ¢] — BekTop). ¥Muoxas Bexrtop @
BeKTOPHO Ha [be], moayuuMm apofiHoe BekTOpHOe mpousBenenue [a [be]l.

Boo6uwe roeops,
([ab] c] + [a [bc]).
Horaxem, uro uveeT MecTo TOXIECTBO
[[ab} ¢] = b (ac) — a (bc).

Horazateabcrro. Beenem (nekaproBy NpsMOYrOAbHYIO) CH«
cTeMy xoopiauHat, UToOH o6Jeryuth BHKJIAAKH, PACMONOKHM OCH KO-
OpIMHAT ChelHajdbHEIM 00pa3oM, a HMeHHO: ocb Ox HampaBUM MO BeK-
TOPY @, och Oy NOMEeCTHM B NJOCKOCTH BeKTopoB @ H b (cymras, uro
BEKTOPH @, b npuBejeHH K oOumiemy Hagaxy). B rtakom cayuae GyneMm
HMEeTh:

a={X;; 0; 0}, b={Xy Yo 0}, c={X3; VY35 Z3}
Teneps HaxoauM:
[ab] ={0; 0; XY}, } (1)
[[ab] ] = {— X,V ,V5 X\V.X5; O}
C apyroit cTopoHH,
ac =X Xy; b (ac) = {X, XX X,Y,Xs; O,
be = X, X3 + Vo¥; a(be)={X;XoX3+ X\Y,Y5; 05 O}
CrenopaTe/ibHO,
b (ac) — a (be) ={— XY, Y3 X,Y,X3 O} (2)
CpaBuuBas npasbie yactd dopmya (1) u (2), momyuaem:
([ad] ] = b (ac) — a (be),
YTO H TpebOBANOCH.

879. HNokasaTe Toxknectso [a[bc]]l= b (ac)— c(ab).

880. PemuTp samauy 864, ucmoab3ysa To¥IecTBa, AAaH-
HbI®¢ B HauaJe 3Toro mnaparpada, H TOXIECTBO 3axauu 879.

881. Jlaunl BeplIHHBl TpeyroabHuka A(2; —1; —3),
B(l; 2, —4) u C(3; —1; —2). BbhuHCcAuTL KOOPIHHATEHI
BEeKTOpa #, KOJJHHEADHOrO C €ro BHCOTOH, ONYIIEHHOMH
H3 BepluWHBl A Ha TMNPOTHBONOJOXKHYIO CTOPOHY, IIpH
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yCJOBHHM, UTO BERMOD A 06pasyer ¢ ocwio Oy TViHOR yron #

YTO ero MoAayJsb pased 2V 34.

882, Cuuras, YTO KaxKIHi{ H3 BeKTOpOB @, b, ¢ OTI4UEH
OT HYJS, YCTAHOBHTH, NIPH KAKOM HX B3AHMHOM pacloJios
KeHUH CIpaBelJHBO paBeHcTBO [a[bc]]=[[ab]c].

883. Jlokas3aTh TOXKJecTBa!

1) [afbe]] + [b [ca]]l + [ [ab]] = 0;
2) [ab][cd] = (ac) (bd) — (ad) (bo);
3) [ab][cd] + [ac] [db] + [ad][be] = O
4) [[ab][cd]] =c (abd) — d (abc);
5) [ab][bc] [ca] = (abe);
6) [ala[a[ab]]]] =a'd npu ycsaoBHH, UTO BEKTOPH @
H b B3aHMHO NepHeHIHKYJISPHBI;
7) la[b]cd]]] = [ac] (bd) — [ad](bc);
8) [a[b [ed]]] = (acd) b — (ab)[cd];
9) [ab} [ac) — ([ab][ac] )’ = @’ (abe)’;
10) [[ad] [bc]] [[be] [ca]] [[ca] [ab]] = (abe)?;
11) (ab) [cd] + (ac) [db] + (ad) [bc] = a (bed);
19) (abe) (ade) = ZZ“: Zi’: .

884, Tpn HekoMIJaHAapHBIX BeKTOpa @, b M ¢ NpuBe-
TeHbl K oO0meMy Hauyaay. JlokasaTp, 4TO NJIOCKOCTb, MpO-
xondmiass Yepe3 KOHUBl 3THX BeKTODPOB, MepHEHHKY/IAPHA
K BexkTopy lab] + [bc] + [eal.




I'TABA 8

YPABHEHHUE NOBEPXHOCTH U YPABHEHHM
JJUHHUH

§ 33. YpaBsHeHue MoBepXHOCTH

YpaBHeHuHeM AaHHO# nmosepxHocTH (B BHOpaHHON cHcTeMe KOOPIH=
HAT) Ha3bIBAaeTCA TaKOe YpaBHEHue ¢ TPeMdT NMepeMeHHHIMH

F(x, 9 2)=0,

KOTOPOMY YIOBJETBOPSIOT KOODAHHATH KaXKAOH TOUKH, Jexallel Ha
S5TOH MOBEPXHOCTH, W He YAOBJETBODPAIOT KOOPAHHAThl HHKaKOH TOYKH
He Jexalied Ha HeH.

885, Haunwt Toukn M, (2; —3; 6), M,(0; 7; 0), M3(3; 2; —4),
M2 VT 4 —5), M;(1; —4; =5), Ms(2; 6; — V/5). Vera-
HOBHTb, KaKHUe H3 HHX JeXKaT Ha MOBEPXHOCTH, OmpejeJicH-
Ho#t ypaBHenueM x2+ y? -+ 22=49, ¥ xaKue He JexKaT HA
Hei? Kakast noBepXHOCTh Ollpefie/ieHa JAHHEIM ypaBHeHHeM?

886. Ha mnomepxuoctn x2+4 y?+ 22=9 uafiTu TOUKY,
s KoTopoit: 1) aGemucca paBHa 1, opiuuara pasHa 2;
2) abenucca pasHa 2, opauuHara paBHa 5; 3) aGcuucca
paBHa 2, anjukarta pasHa 2; 4) opauHaTa paBHa 2, amJju-
Karta paBHa 4.

887. YcTaHOBHTB, KaKHE TeOMeTpHUeCKHe 00pa3sl Ompe-
JeJITIOTCA CAELYIOUIMMH YpaBHEHHAMU B LeKAPTOBHIX NPAMO-
YroJIbHBIX KOOpJHHATaX NMpPOCTPaHCTBA!

1) x=0; 2) y=0; 3) 2=0; 4) x~2=0;
5) y+2=0; 6) 2+5=0; 7) x4 5>+ 2?=25;
8) (x— 27 + (y + 37 + (z — 5 = 49;
9) 242924 322=0; 10) x>+ 24°+ 32>+ 5=0;
1) x~y=0; 12) x +2=0; 13) y—2=0; 14) xy=0;
15) x2=0; 16) y2=0; 17) xyz=0; 18) x> =4x=0;
19) xy —y2=0; 20) yz+22=0.
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888. Mauwr ase ToukM F (—¢; 0; 0) u Fo(c; 0; 0).
BripecTH ypaBHeHHE I'eOMETPHYECKOr0 MecTa TOueK, CyMMa
PacCTOSIHHI KOTOPHIX JO JABYX JAHHBIX TOYEK eCTh BeJIH-
YHHA NOCTOAHHAA, paBHasa 2a npu ycaosud a >0, ¢ > 0;
a>c.

Pemenue. OGozHauuM OykBoft M NOpPOH3BOJBHYIO TOYKY IPO-=
cTpaHcTBa, BYKBaMH ¥, ¥, 2 — ee KoopanHaTh. Tak kax Touka M MoxKer
2aHMMaTh JloGoe TNOJOKeHHe, TO X, ¥ H 2 ABJIAOTCS NEPEeMEHHBIMH
BeJMYKHAMH; HX HA3HIBAIOT TEKYLIUMH KOOpJIHHATaMH.

Touka M JeKMT HAa JAHHOR MOBEPXHOCTH B TOM H TOJbKO B TOM
¢ayude, korna

MF, + MF, = 2a. (1)

3710 ecTh onpejeNeHHe MOBEPXHOCTH, BBIPAXKEHHOE CHMBOJHUECKH.
Beipazum MF; u MF, yepe3 Tekyuiue KOOpPAUHATH Toukd M:

MF,=V{E+cPFZ+ 22, MF,=V{x—cl+ 4+ 2.

[ToncTaBuM moayuenHme BhpaxkeHHst B paseHcrBo (l). TeMm caMbu
MBI Ha#jeM ypaBHeHHE

Viet+elP+y?+22 +V(x—c)2+ 2+ 22 =2q, (2

KOTOPO€ CBSI3HIBAET TEKYU[HE KOOPAHHATH X, ¥, 2. DTO H €CTh ypaBlies
HHEe JAaHHOH TOBEPXHOCTH.

JefiersrTen b0, M9 KaxXJIoH Touku M, Jexatell Ha DaHHOM mMO-
BepXHOCTH, BunoJHfAerca yeaorue (1) u, clrepoBaTesIbHO, KOODIHHATH
Tako#f TOuKY OVIYT YoOBJETBOPSTH YpaBHEeHHIO (2); a1 KaXKJIOH TOUKH,
He Jexaniedl Ha MOBepXHOCTH, ycaoBue (1) He OymeT BHIMOMHATHCS
H, cJenoBaTeNbHo, €e KOODILHHATH He O6YAYT VAOBJETBOPATH ypaBHe-
nuio (2). TakuM o6pasoM, 3aaua pelieHa; nadbHeHne BHKIAIKH HMeoT
LeNbl0 TNPEeJCTABHTbL YpaBHEHHEe MOBEpPXHOCTH B GoJiee MpPOCTOM BHIE

YenuuuMm B ypasueHun (2) nepmhit pagnxa.

Vic+e)?+92+22=2a=V(x—c)+ 42+ 22,

BO3BeseM o6Ge uaCTH STOro paBeHCTBAa B KBajgpar H packpoeM CKOOKH
MK TOJYUHM:

2428+ 2+ y? 2=
=402 —4aV (c =P+ F+ 2+ 2= 2x+ 2+ y2 + 24

a]/‘(,\:—(:)5’+y2+z2 = q? — c¥x.

HIH

CHoBa, 0CBOGOXIAACh OT pamuraja, Hadpewm:
a’x? = 2a%cx + a’c® + a?y? 4 a?2% = a* — 2a%cx + ¢2x2,

(@% = ¢2) x2 4 a%y? + a%:2 = a2 (a2 = ¢2?), 3)

RJH
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Tak Kak a>¢, T0 a®—c? > 0; notokurenpHoe #H&n0 of--c?
oGo3nauuM yepes b2, Torja ypasuenue (3) mpumer Bun
b2x2 4 a?y? 4 a?2% = b2
HJIH

x2 .-
EQ.-—l_ + b2 ==L 4)

PaccmarpuBaeMasi TOBEPXHOCTb HA3BIBAeTCs JIIHICOHIOM Bpalle-
Bus. YpaBHeHme (4) HashBaeTCAd KAaHOHMYECKHM YpaBHEHHEM 3TOro
9 JIHTICOKAA.

889. BrirectH ypaBHeHHe c¢depel, LEeHTP KOTOpOH Ha-
XOJUTCR B Hayaje KOOpPJAMHAT M pajHyc KOTOpPOH paBeH r.

890. Beigectn vy paBHeHHe cheprl, LEHTP KOTOpPOH
C(a; P; v) u paguyc Koropou paBeH F.

891. M3 touku P (2; 6; —5) mpomeeHbl BCEBO3MOXKHEBIE
JAyud 1O nepeceueHusi ¢ maockocthio Oxz. CocraBuTh ypas-
HeHHe TeOMeTPUYECKOro MecTa UX CepeauH.

892. M3 Ttouxu A (3; —5; 7) nposeJieHb! BCEBO3MOKHBIE
Jy4Yd JO mepeceyeHHs ¢ maAockocThio Oxy. CocTtaBuTh ypas-
HeHHe FeOMeTPHYEeCKOrOo MecTa HX CepejuH.

893. M3 touxu C(—3; —5; 9) nposeineHbl BCEBO3MOXK-
Heie JIYUH JO mepeceueHuss ¢ mJjaockoctbio Oyz. CocTasuTh
ypaBHEHHEe FeOMETPHYECKOrO0 MeCTa HX CepejdH.

894. BrigecTH ypaBHeHHE TFeOMETPHUECKOr0 MECTa TOUYEK,
pa3HOCTb KBaApaTOB PpAacCCTOSIHHMA KOTOPBIX JO TOUEK
F (2; 3; —5) u F,(2; —7;, —5) ecTb Be/IMUHIIA IOCTOSITHHAS,
naBHasd 13.

895. BrigecTH ypaBHeHHe TeOMETPUUECKOro MecTa Touek,
CyMMa KBajJpaTOB pPAaCCTOAHHH KOTOPBIX JO JBYX TOUeK
F,(—a; 0,0)u F,(a; 0; 0) paBHa NOCTOSTHHOH BennunHe 4a2.

896. Bepmunsl ky6a cyTb ToukH A (—a; —a; —a),
B(a; —a; —a), C(—a; a; —a)u D(a; a; a). CoctaBuTh
ypaBHEHHe IeOMEeTPHYECKOro MeCTa TOYeK, CyMMa Kpajpa-
TOB PacCTOSHHH KOTOPBIX 10 rpaHeit storo Kyba ecThb
BeJIMUMHA NMOCTOSIHHAA, paBHasA 8at.

897. BolecTd ypaBHeHHE TeOMEeTPHUYECKOTO MeCTa TOYeK,
paBHOYaleHHbIX OT ABYX Touek M, (1; 23 —3) u M, (3; 2; 1).

898. BpiBecTH ypaBHeHHe reOMeTpHYECKOro MecTa TOUekK,
CyMMa pacCTOSTHHH KOTOPHX MO JBYX JaHHBIX TOUYeK
F.(0; 0 —4) u F,(0; 0; 4) ecTp BeguuyHHa NOCTOAHHaA,
paBHaa 10.

899. BripecTH ypaBHeHHe TeOMETPHUECKOTO MecTa TOYekK,
Pa3HOCTb pAcCCTOSHMH KOTOPHIX 1O ABYX JHaHHBIX TOYeK
F,(0; —5; 0) u F,(0; 5, 0) ecTb BenHYHHA MOCTOSIHEAf,
pasHas 6.
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§ 36. Ypasuenus duHuH. 3anava o nepeceyeHuH
TpeX MOBEPXHOCTEH

JIHHHA B IPOCTPaHCTBE OmpenefseTcs COBMECTHLIM 3ajaHHeM ABYX
ypaBHeHHH

F(x,y,2)=0, O(x,y, 2)=0

4K TepeceveHue ABYX mnosepxHoctedl F(x, y, 2)=0 u ®(x, y, 2)=0.

e F(x,y,2)=0, D(x,9, 2)=0, ¥(x,y, 2)=0 cyTs ypaBHeHUS
TpeX NOBepXHOCTeH, TO NJs PasbICKAHUA TOYCK HX MepeceyeHHs HYKHO
COBMECTHO pEUIHTh CHCTEMY:

F(x, y, 2)=0,
{(D(x, y, 2)=0,
¥ (x,y, 2)=0.

Kaxpnoe pemenne x, gy, 2 3Tolt cHcreMsl nmpeacTaBaser coGol goop-
JHHATH OJHOX M3 TOUEK NEPeCceUeHHS JNAHHBIX MOBEPXHOCTEH.

900. Jaun ToukM M, (3; 4; —4), M,(—=3; 2; 4),
M3(—1; —4; 4) u M,(2; 3; —3). Onpereautb, Kakue
M3 HHX JeXaT HA JHHUH

{(x—1)2+y2+z2=36,
y+2z2=0

H KaKHe He JieXXaT Ha Hel.

901. OmpenesuTh, Kakyue U3 CACAYIOUMUX JHHHK TPOXOAAT
uyepes HayaJs0 KOODPAHHAT: -

1) {x2+y2+22—2z=0,

y=0;
%) { (x =3P+ (y+ 1+ (2 —2)*=25,
x4+ y=0;
5 {(x—1)2+(y+2)2+(z+2)2=9,
) x—2=0.

902, H {ﬁ+yh+§=%a .
. Ha Jnnun Pt 22— 4z — 95 =0 HaHTH
TOUKY:
1) aGeuucca koTopofi pasHa 3;
2) opauHara xoTopo# paBHa 2;

3) amlJHKaTa KOoTopoH pasua 8,
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903. YcTauoBuTh, KAaxHe JHHHH OTpenensiotcs caes
AYIOIHMH YpaBHEHUAMH:

x =0, x =0, y=0, x—2==0,
U{ =0; m{2=m m{z=& Q{y=m

{x+2—& 6{x—5=& 7{y+2=&
3 =0; ) 24 2=0; ) 2—5=0;
2 21 22 =0, 2 2 1 22 =49,
&{r+y+- %{ Ty
z=0; y=0;
x2 4+ 2+ 22 =25, {x2+y2+22=20,
IO){x=0 1) z—2=0.

904. CocTaBUTh ypaBHeHUS JHHUHM IMepeceyeHHs II0-
ckoctu Oxz W cdepbl C UEHTPOM B HauajJe KOOPAHHAT
1 pamgHycoM, PaBHBEIM 3.

905. CocTaBHTh YpaBHEeHHS JIHHHH NepeceyeHus chepwl,
IIeHTP KOTOpO# HaxOUTCs B HauvaJjge KOODAHHAT H paguyc
paBeH b5, C NJOCKOCTbIO, MapasaenabHOR NJaockocTH Oxz
H Jexaued B JEeBOM MOJYIPOCTPAHCTBE HA PACCTOSHHHU
JIBYX eJHHHI, OT Hee.

906. CocraBuTh YypaBHEHHS JHHHH I[epeceueHHs IJIO-
ckoct Oyz u cdepdl, LEHTP KOTOPOH HAXOAUTCH B TOUKE
C(b; —2; 1) u paguyc pasen 13.

907. CocTaBHTh ypaBHEHWS] JHHHH TepeceuyeHHs ABYX
chep, 0MHA M3 KOTOpPHIX HMeeT panHuyC, PaBHHIH 6, H LLeHTP
B HauaJe KOOpDAHHAT, Apyrasg HMeeT pajHyc, paBHHII 5,
u neutp C(l; —2; 2).

908. HaiTu TOYKH MepeceueHUs TpeX IOBEPXHOCTeMH!
X+ y?+22=49, y—3=0, z-+6=0.

909. HajiTH ToOYkH TnepeceyeHHA Tpex TOBEPXHOCTEH!
¥ty +2=9, X+ +(2—2fF=5, y—2=0.

§ 37. YpaBHeHHe UHJIHMHIPHYECKOH MOBEPXHOCTH
¢ o0pasywoumumu, napaniebHbIMH
O HOK H3 KOOPAHHATHBIX OCeH

YpaRrHeHHe ¢ ABYMSI NEPEeMCHHBIMH BHIA

F(x,y)=0

B NPOCTPAHCTREHHON cHCTeMe KOOPAHHAT ONpenefserT UUIHHAPHUECKYIO
NOBEPXHOCTh ¢ 06pasylouwumu, napaunedsHbiMd oc Oz, Ha miockocru
B cHcTeMe KoopadHar ¢ ocaMu Ox u Oy ypasuenne F(x,y)=0
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onpese/seT JIHHHIO, AMEHNO, HANPABAMIOMIYIO JHHHIO paceMarpupae®
MOTO nuJuHApa. Ho ara e JUHHSA B MPOCTPAHCTBEHHOH cHCTeMe Koops
IMHAT ROMKHA OBITH 3ajaHa ABYMS YPABHEHHAMH!

{F(x, y) =0,
2=0,

Anasornuno: ypasmenme F(x, 2)==0 (8 npocrpancrase) ompemenger
LIHJIHHADHYCCKYIO IIOBEPXHOCTD € 0GPasyIOIHM e, napaieasepMu ock Oy,
ypaBuenue F(y, 2)==0 onpelenssr UMJIHHADHYECKYI0O NOBEPXHOCTH
¢ o6pasyIoIHMH, NapasieJbHRMA ocH Ox.

910, ¥cTaHOBHTb, KaKHe I'eOMETPHYSCKHE OGpa3H ompe-
JeJII0TC B TIPOCTPAHCTBEHHOH CHCTeMe KOOpDAHHAT CJe-
AYIOIIMMH yPABHEHHSIMH:

2 2 2 2
) B 22=25 2) L+m=1 3 z—4=1
4) x?=162; 5) x2—xy=0; 6) x*—22=0;

7) ¥?+22=0; 8) ®+4y°+4=0; 9) x2+422=22;
10) >+ 2= —2, ‘

911. Hafitu ypaBHeHHe UHJIHHApPA, NPOEKTHPYIOLIErO

OKDYXKHOCTb
{ 24 (y+ 224 (2 — 1)>= 25,
¥4+ yr4-22=16

Ha nJaockoetk: 1) Oxy; 2) Oxz; 3) Oyz.
912. HaiiTh ypaBHeHHe NPOEKLMH OKPY:KHOCTH

{ (x4 17 4 (g + 2)* 4 (2 — 2)* = 36,
B4 y+2P+(z—1=25
Ha naockoctu 1) Oxy; 2) Oxz; 3) Oyz.



rTABA 9
YPABHEHHE NMJOCKOCTH. YPABHEHHUS NPAMOM.

YPABHEHHSI NOBEPXHOCTEMH
BTOPOI'o TIOPAJAKA

§ 38, OGwee ypapHeHue NJAOCKOCTH. Y PaBHEHHE MBOCKOCTH,
npoxoadmei uepes MaHHYH® TOUKY MU HMeloLei JaHHBI
HOPMAJBHLIA BEKTOP

B nerapToBHIX KOOpAMHATAX Kamgas [MOGKOCTh OmpeenseTcs
ypaBHCHHEM mepBOii CTeNEHH H Ka¥fde ypaBnenue fiepBoit ¢fémeny
onpesenseT MIOCKOCT.

Besikuit (xe paBuplit HyO) BeKTOP, MEPHEHAMKY/IAPHBIT K RaHHOMA
OJOCKOCTH, HA3LIBAETCH €e HOPMAJBHEIM BeKTopoM. ¥YpaBHEHUE

A(x = x0) + B(y=yo) + G (2= 2) =0 (1

OnpeleNseT IJIOCKOCTb, NPOXOAAMY0 uyepea Touky Mo (%0 Yo3 20)
¥ UMeIoIy0 HOpMafdbHuH BekTOp n=={A; B;

PackpuBas B ypaBHennu (1) cko6xu H 0603Hauast 4ucjao = Axo —
— By, — Cz, Gyxsoit D, npeficTaBEM ero B BHJAE:

Ax+ By +Cz+4 D=0.
OTO yparHeHHe Ha3bBaeTC OOLIMM YPABRHEHHEM IJIOCKOCTH.

913. CocTaBuTb ypaBHEHHE NJOCKOCTH, KOTOpasd mpo-
XOIUT yepe3d TOUKY M;(2; I; —1) u wmMeeT HOpPMAJbHBHIH
BekTOp r={1; —2;

914, CocTaBHTb ypaBHEHHE IJIOCKOCTH, KOTOpas Npo-
XOQUT Yepe3 HAYa/J0 KOOPAWHAT H HMeeT HOPMAJbHHI Bek-
Top n={5; 0; —3}.

915. Touka P(2; —1; —1) caAyXHT OCHOBAHHEM Iep-
NeHJHKYJsIpa, ONYILCHHOTO K3 HayaJja KOOpAWHAT HA TJIO-
ckocTb. CoCTaBUTh ypaBHEHHE 3TOH INJOCKOCTH.

916. Idauwsl gee touku M;(3; —1; 2) u M,y(4; —2; —1).
CocraBuTh ypaBHeHHe IJIOCKOCTH, TNpOXOAfAmeH uepes
TOYKy M; meprneHmuKyaspHO BekTopy MM,.
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917. CocraBuTrh ypaBHEHHEe IIJIOCKOCTH, Npoxojsuielt ye~
pes Toury M,(3; 4; —5) mnapaanespbHO IBYM BeKTOpaM
a1={3; 1; —1} H a2={l; _2; 1}.

918. JIoka3aTh, YTO ypaBHEHHE NJIOCKOCTH, MPOXOASAIIEH
uyepe3 TOURKY My(xg Yo 2p) MapasiesbHO JBYM BEKTOpam
a ={l; m;n} v ay=={ly Moy Ny}, MOKeT OGHTb IpEACTa-
BJIEHO B CJejyiolleM BHIE!

X=Xy Y—Y Z—2p
ll m, 1y =0-
I m, Ry
919. CocTaBuTh YypaBHEHHME IJIOCKOCTH, NPOXOAAIICH
uepe3 Touku M;(2; —1; 3) u M,(3; 1; 2) napanjenpHO BeK-
Topy a=={3; —1; 4}.
920. JlokasaTh, YTO ypaBHeHHe IIJIOCKOCTH, IIPOXOZA-
mel uepe3 TourM M, (x;3 y1; 2)) H Ms(xe} yg5 29) mapadn-

JieJIbHO BeKTopy @ =={l; m; n}, MoxeT GHTb NpelcTaBJ/eHO
B CAEAYIOLIEM BHAE:

X—Xy Y—Yy =2
Xo=X1 Yo—1 Zp—2|=0.
1 m n

921. CocTaBHTh YypaBHEHHE ILJOCKOCTH, IPOXOAALIeH
yepe3 Tpu ToukH: M,(3; —1; 2), M,y(4; —1; —1) ®u
M;(2; 0; 2).

922, Jloka3aTb, UTO YPaBHEHHE NJOCKOCTH, NPOXONAIIEH
uepe3 Tpu TOUKH: My (%13 Y15 21)y Mo (%95 Yos 25) M M3 (x5} ysi 23),
MO3KeT OBITh NPEJCTABJEHO B CJASAVIONIEM BHJE:

X=Xy Y—4h =<—=2
Xo=—X; Yo=Y 2—2 |=0,
X3=—X1 Ys— Y Z3—2

923. OnpeneyauTs KOOPAHHATH KAaKOro-HHOYAb HOpMA b=

HOTO BeKTOopa Kaxjof H3 cJefyIOmIMX NJocKocTeil. B kax-

BOM CJIyuae HamucaTh oblilee BHpPAKeHHe KOOPAMHAT MPOU3-
BOJIbHOI'® HOPMAJIBLHOTO BEKTOpal

) 2x—y—224+8=0; 2) x+5y—z=0
3) 3x—2y—T7=0; 4) d5y—3z2=0; b)) x+2=0;
6) y —3=0.
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924, YcraHOBHTR, KaKHe H3 CJEAYIOMHX TAp YypapHe-
HUH ONpejensioT napaJesbHble MJIOCKOCTH;

1) 2¢ -3y +652~7=0, 2x—3y-+ 5z2-+3=0;

2) 4x+2y—42+5=0, 2%+ y+22—1=0;

3) x—32+4+2=0, 2% — 62 — 7 =0,

925, YcraHoBuTb, KAaKHE H3 CJAEAYIOIIMX Nap ypaBHe-
HHH ONpenensioT NepneHAHKYJSpHbE MJIOCKOCTH:

1)3x—y—-—-22—5=0, x+9y—32+2=0;

2) 2x 43y —2—3=0, x—y—2+5=0;

3) 2x — by + 2=0, X+ 22—~3=0.

926, OnpenenuTb, NpH KaKUX BHaueHusax [ u m cne-

AYylOUWiHe nape ypaBHeHuH OyAyT OnpejesaTs Mapasijeslbs
Hble TIJIOCKOCTH:

) 2x+1Ily+32—5=0, mx-—6y—062-+2=0;

2) 3x—y+Il2—9=0, 2x+my+22—3=0;

3) mx+3y—2z2—1=0, 2x — by — lz==0.

927. OnpenesuTh, NPH KAKOM 3HAUYECHMH [ cjenymoimue
napel ypapHeHu#i OygyT onpenendaTb INepneHIHKYJIIPHbLIE
HJIOCKOCTH:

1) 3x —5y+12—3=0, x+3y-+2z45=0;

2) bx+y—32—3=0, 2x+1ly—3z-+1=0;

3) Tx—2y—2=0, Ix+y—32—1=0.

928, Onpenmeauts ABYTpaHHBlE YIJaw, oO0pasoBaHHbIE
nepeceueHneM CJACAYIOUIUX Nap IJIOCKOCTEH:

) x—yV2 +2—1=0, x+yV2 —z43=0;
2) 3y —z=0, 2y 4+ z2==0;
3) 6x + 3y —2z2=0, x4+ 2y 462 —12=03
4) x+2y+22—3=0, 16x-+ 12y —16z—1==0.
929, CocTaBuTh ypaBHeHHE IIIOCKOCTH, KOTOpas Impo-

XOAMT Yepe3 HAUYAJ0 KOOPAHHAT Napan/esbHO IJIOCKOCTH
bx — 3y + 22 —3=0,

143



930. CoctaBuTh ypaBHeHHe IJOCKOCTH, KOTOpasd mpo-
xonuT uepe3 Touky M, (3; —2; —7) mapagsenbHO MJOCKO-
ct 2x — 3z+5=0.

931, CocraBuTh ypaBH@HHe IJIOCKOCTH, KOTOpas Mpo-
XOJIUT Yepe3 HAyaJo KOOPAMHAT HEepIeHAHKYJSPHO K JBYM
niockoeTaMi 2x —y+ 32— 1=0, x4+ 2y + 2=0.

932. CocTaBUTh ypaBHeHHe NJOCKOCTH, KOTOpast Mpo-
xoauT ugpes rouky M,(2; —1; 1) nepnespnkysipHO K ABYM
nJuockoeTaMt 2x — 24 1=0, y=0.

933. /1ok33aTh, YTO ypaBHEHME MJOCKOCTH, NPOXOoadlleH
uyepe3 Touky M, (X, Yo; 2p) MEPNEHIUKYIAPHO K NMJIOCKOCTSIM
A[x + Bly + Clz+ Dl =0, A2x+ Bgy +sz + Dz=0, MO-
¥eT OHITh NpPENCTABJEHO B CJAENYIOUIEM BHIE:

X=Xy Y—Yyg T—2

934, CocTaBuTh ypaBHEHHE NJOCKOCTH, KOTOpas Npo-
XonuT uepes nase Toukum M,(l; —1; —2) u M,(3; 1; 1)
NepueHIHKYAAPHO K MJIOCKOCTH X — 2y + 32 — 5 =0.

985. JlokasaTh, UTO ypaBHEHHE MJOCKOCTH, MPOXOsiief
uyepe3 aBe TOUKH M, (xy; Y3 21) 0 Ms (%) Yo 25) TepHeHIH-
KyJIpHO K naockoctd Ax -+ By 4 Cz + D =0, MoxeT GHThb
NpeacTaBJeHO B CJenyiOLIeM BHIE:

X—X Yy—Yy =<—z2
Xo— X, Ys— Y 23—2 |=0.
A B C

936. Y CTAHOBHUTD, YTO TPH MJIOCKOCTH X — 2y + 2 —7==0,
2x+y—24+2=0, x~3y-+22—11=0 umeoT onaHY
o611yI0 TOYKY, H BHIYHCJHTb €€ KOOPIHHATHI.

937. JIlokasarb, YTO TPU NJOCKOCTH 7x—+4y 4 7x+1=0,
2t —y—2+4+2=0, x4+ 2y+ 32— 1 =0 npoxousiT uyepes
OJHY NPAMYIO.

938, JlokasaTh, YTO TPH IJOCKOCTH 2x — y + 32 —5=0,
3x+y+22—1=0, 4x+3y+4 2+ 2=0 nepecekarwrca
N0 TPeM DPAa3JHYHBIM MapaJJebHBIM INPAMBIM.

939, OnpenenauTh, NPH KAKHX 3HAUEHHAX @ U b mJo-
ckocTH 2x —y+32—1=0,x+2y—2+b6=0, x+ay—
— 62+ 10=0: 1) umeloT ogHy OOUIYI0O TOUKY; 2) IPOXO-
IST 4Yepes OOHY MNpsMylo; 3) mepecekaioTcsl MO TpeM pas-
JUYHHIM TNapa/JaesJbHbIM NPIMEIM.
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§ 39. Henosunie ypaBHeHHSA NJAOCKOCTe#. YpasHeHue
NAOCKOCTH B OTPEe3Kax»

Kaxpoe ypaBHeHue mepBoi CTeneHu
Ax+By+C2+D=0

(B neKkaproBEIX KOOpAMHATaX) OEpefeaseT NJAOCKOCTh. Eciu B 3TOM
YPaBHEHHH OTCYTCTBYyeT cBoGoOAHEIN wyjen (D =0), To mJIOCKOCTH 1pO-
XOIMT uepe3 HayaJo KOOpAHHAT. EcsM OTCyTCTBYeT uJjieH C OAHOM H3
TeKYIHX KOOpAWHAT (T. €. Kakoi-aHGo u3 Koshduuuentos A, B, C pa-
BeH HYJI0), TO MJIOCKOCTb IapanfesbHa OXHOH H3 KOODIHWHATHHIX OCeH,
HMEHHO TOR, KOTOpasl OXHOHMMEHHA ¢ OTCYTCTBYWOIEH KOODIHHATON;
€CJIH, KPOMe TOro, OTCyTCTBYeT CBOOGOZHBIH uJeH, TO MJAOCKOCTh IPOXO=
JHT uepes 3Ty och. Ecau B ypaBHeHud OTCYTCTBYIOT 4Ba uJeHa C_Te<
KYyUHME KOoopAauHaTaMu (Kakne-quH60 JBa H3 Kosbhduuuentos 4, B, C
PaBHH HyM0), TO IVIOCKOCTh MapaJjejipbHa OJHON H3 KOOPAHHATHHX
NJIOCKOCTEN, HMEHHO TON, KOTOpas MPOXONHT uepes OCH, OJHOHMEHHHC
C OTCYTCTBYIOILMMH KOOpDARHHATAMH; €CJu, KpOME TOro, OTCyTCTBYeT CBO*
Goann¥t uiJeH, TO NJOCKOCTh COBMAfaeT € STOH KOOPAWHATHOM ILIO-
CKOCTHIO,
Ecan B ypaBHeHHH mJaocKoCTH

Ax+By+4+Cz+D=0

HY oAuH n3 xospduuuentos A, B, C, D He paseH HY.JIO, TO 5TO ypaB-
HeHHe MOXeT ObTh nNpeo6pa3oBaHO K BHAY

X d 2
a+b+c—l’ ()
roe
__D _ D —_D
a A’ B ¢ C

CYTh BEAHYHHB OTPE3KOB, KOTODPHE MJIOCKOCTH OTCEKaeT Ha KOOPILHHAT=
HHX ocAX (cuMTas KaxAwM OT Hauasaa KoopjauHat). Ypasuenue (l) Ha-
3HIBAETCS YPABHEHHEM MJIOCKOCTH «B OTpPe3Kax».

940. CocrasuTh YpaBHEHHE MJIOCKOCTH, KOTOpas Mpo-
XO/HT:

1) uepes Touky M,(2; —3; 3) mnapa.gesbHO MJOCKO-
ctu Oxy;

2) uepe3 Touky M,s(l; —2; 4) mapa.1aedqbpHO MJOCKO-
ctu Oxz;

3) uepes Touky M;(—>5; 2; —1) mapannesbHO MJOCKO-
ctu Oyz.

941. CocraBuTh ypaBHEHHE MJOCKOCTH, KOoTopas mpo-
XOLHAT:

1) uepe3 ocb Ox u Touky M,(4; —1; 2);

2) uepe3 ock Oy u Toury My(l; 4; —3);

3) uepe3 ock Oz u Touky Msy(3; —4; 7).
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942. CocTaBuTh YypaBHEHHE MNJIOCKOCTH, KOTOpPAS Mpo-=
XOIHT:

1) uepes Touku M,(7; 2; —3) u My(5; 6; —4) napads-
JesabHo ocu O;

2) uepe3 Touku Py (2; —1; 1) u Py(3; 1; 2) napannesasHo
ocu Oy;

3) uepes Toukm Q;(3; —2; 5) u Q,(2; 3; 1) napaane/sHO
ocu Oz,

943. Hai#itu TOUKH mnepeceyeHHs IJOCKOCTH 2% — 3y —
— 42 —24=0 c OcIMH KOOpHHHAT.

944. laHo ypaBHeHHE MJAOCKOCTH X + 2y — 32 — 6 =0.
Hanucats a9 Hee ypaBHEHHE «B OTPe3Kax». .

945. Haittu oTpe3kH, OTceKaeMHe MJOCKOCTHIO 3x —
— 4y —24z 4 12=0 Ha KOOPAMHATHHX OCAX.

946. BeiyucauTh mjollafb TPeyTrOJdbHHKA, KOTOPHIH OT-
cexaer MJoCKoCcTb 5% — 6y 4 32 4 120 =0 ot KoopAuHaT-
Horo yraa Oxy.

947. Briuucautb 00beM NHPaMHIB], OTpalHUYEeHHOH 1.0~
CKOCTBIO 2X¥ — 3y -+ 62 — 12 =0 ¥ KOOPAUHATHBIMH MJOCKO-
CTAMH.

948. [lnockocTb mpoxonuT uepes Touky M, (6; —10; 1)
1 OTceKaeT Ha OcH alcCuuce OTpe3ok a==—3 1 Ha OCH
anjaukar orpe3ok ¢ ==2. CocraBurb AJf% 5TOfi MJOCKOCTH
YDABHEHHE «B OTpe3Kaxs.

049, TlaockocTs npoxonuT yepes Touku M, (l; 2; —1) u
My(—3; 2; 1) u oTcekaeT Ha OCH OpPAMHAT OTpPe30K b =3.
CocTaBuTh JJ4 5TOH NJOCKOCTH YypaBHeHHe <«B OTpe3-
Kax».

950. CocTaBuTh ypaBHEHHe NJIOCKOCTH, KOTOpas INpo-
XonuT uepe3 TOUKy M,(2; —3; —4) u oTcexkaeT Ha KOOp-
JAHHATHHIX OCSX OTJ/IHYHBIE OT HYJASA OTPe3KH OJHHAKOBOH
BeJHYUHBl (CUHTAd KaXKIHH OTPe3soK HampaBJeHHHM U3 Ha-
yaJja KoopAuHar).

951. CocraBuTh ypaBHEHHE NJOCKOCTH, KOTOpas Npo-
xonuT uepe3 Touku M, (—1; 4; —1), My(—13; 2; —10) n
OTCeKaeT Ha ocsXx abcuycc H amnJjukKaT OTJHUHBE OT HYyJsd
OTpe3KH OAMHAKOBOH MJIMHEL.

952. CocraBuTh ypaBHEHHA NJOCKOCTEH, KOTOpHE Mpo-
XOAAT uepes Touky M;(4; 3; 2) u oTcekaloT Ha KOOp-
AHHATHHX OCHX OTJHYHBE OT HYJs OTpPe3KH OJMHAKOBOH
JTHHBIL.

953. CocTaBuTh YypaBHeHHe I[JOCKOCTH, OTcCeKamolleH
Ha ocn Oz oTpe30K c==-—D u MEpPUeHUKYJNAPHOH K Bek-
topy n={—2; 1; 3}.
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954, CoCTaBuTh YpaBHEHHe MNJOCKOCTH, NapannenbHof
BekTopy I={2; 1; —1} u oTcekalueil Ha KOOPAHHATHHX
ocax Ox u Oy orpesku a==3, b=~—2,

955. CocTaBHTh YpaBHEHMEe NJOCKOCTH, TepPHeHAUKYJIAp-

HOH K mnJaockoctd 2x —2y +42—5=0 u orceKkalollel

2
Ha KOOpAHHATHHX ocAX Ox u Oy oTpesku a=—2, b=-3.

§ 40. HopmaasHoe ypaBHeHHEe MIOCKOCTH. PaccrosHue
OT TOUKH A0 MJAOCKOCTH

HopmaanmM YpaBHEHHEM MNJOCKOCTH HA3hIBAETCHA €€ YPpaBHCHUE,
Hangcayuoe B BHAE

xcosa 4 ycosf4zcosy—p=0, (1)

rae cosd, cosP, cosy CyTh HanpaBJgioUHe KOCHHYChl HOpPMAJH IJIO-
CKOCTH, p =— DacCTOSIHHE [0 ILJOCKOCTH OT Hauasa koopauuar. [Ipu
BBIYMCJEHHH HampaBJsIOUIHX KOCHHYCOB HOPMAaJdH CleAyeT CUHTATh,
YTO OHa HAaNpaBJ/JeHa OT Hayala KOOPJIMHAT K IIOCKOoeTH (ecyH Xe
IVIOCKOCTh NPOXOAUT YEpe3 Hawano KOODAUHAT, TO BHIGOpP MOJONKH-
TeJLHOrO HATIPABJEHHS HOPMaJH Ge3pasiHueH).

IMyers M* — Kakast YrogHo TOYKa NMPOCTPAHCTBA, d — PacCTOSHUE
OT Hee A0 faHHOH miaockocTd. OTkiaoneHuem o Touku M® or paumnoft
NJIOCKOCTH HA3hIBASTCH YHCAO - d, ecau Touka M* u mHaualo Koop-
AMHAT JeXAaT MO pPasHbie CTOPOHB OT AAHHOH MJOCKOCTH, U YHCJIO — d,
ecllM OHM JexaT 0O OJHY CTOPOHY OT Aansofl miockocTh (ecmn M*
JeXHT Ha CaMOf ILIOCKOCTH, TO OTKJIOLEHHE DABHO HYJIIO).

Ecan touka M* mveer koopauHatel x¥, y*, 2%, a TJIOCKOCTb 3a/iaHa
HOPMAaJIbHBIM YpaBHEHHEM

xcosa 4+ ycosp+4zcosy—p=0,
TO OTKJOHEHHe TOukH M* or sTOff MiocKocTH Raercs (opMydnoi

Od=x"cosa 4 y"cosP + 2*cosy ~ p.

Ouesnpno, d =0
O6iee ypaBHeHHe ILIOCKOCTH

Ax+By+Cz4+D=0

NPHBOAUTCA K HOpMaJbHOMY BuUAy (1) yMHOXeHUEeM Ha HOPMHPYIOLIUH
MHOXHTeJb, ONlpefeseMbil dopMy ol

VA& L B+ C

n

8HaK HOPMHpPYIOLIEro MHOXUTeJd OepeTcs NIPOTUBONOJOKHHM 3HAKY
CBOGOJHOrO U/IeHAa HOPMHDYEMOrO YPaBHEHUS,
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8F6. OnpemennTh, KAaKWe H3 CJAELYIOMIHX YypaBHEHUH
TIJIOCKOCTel ABJAIOTCH HOPMAJbHBEIMH:

1)
3)

3y ——z-—-5-——-0 2)3x+3y —-z-3 0;
y+ 2-}+5=0; 4)—?x+7y——7—z—5=0;

—32—3=0; 6 ~Dy+zeztl=

5

LV
3%
S —
7%
3
5) g x
3

7) 13y——1-~z 1=0; 8)5x——y+3—0
9) x—1=0; 10) y +2=0;
1) —y—2=0; 12)2—5-—0

957. TlpuBecTn Kaxaoe U3 CJeLYyIOUIHX ypaBHeHnﬁ 1J10-
CKOCTeH K HOpMAaJbLHOMY BHIY:

1) 2x—2y + 2—18=0; 2) 7x—7J+ z-l-3-—0‘
3) 4x—6y—122 — 11 =0; 4) —4x —4y + 22+ 1=0;
5) 5y — 122 + 26 =0; 6) 3x —4y—1=0;

7) y+2=0; 8) —x+5=0;

9 —243=0; 10) 22 —1=0.

958. g kaxigofi u3 CJAELYIOMHMX MJIOCKOCTEeA BBIUHCH

JUTb yIVIB @, B W y, oGpasyeMBle HOPMAaJblo € OCSMH
KOODINHAT, W DACCTOsIHHE p OT Hauaja KOOpMHAT:

Dx+yV24+2=10=0 2 x—y—zV2+ 16=0;

3) x+2—6=0; 4) y—z242=0;
tV3+4+y+10=0; 6)2—2=0; 7) 2x+4 1=0;
8) 24+ 1 =0; 9 x—2y+4 22 —6=0;

10) 2x + 3y — 62+ 4=0.

959, BHUHCAHTH BEJHYMHY OTKJOHEHHS O M paccTosHHe
d TOUKM OT MJIOCKOCTH B KAXKIOM H3 CJEIYIOIIHX CJydaes;

1) M,(—2; —4; 3), 2 —y+2243=0;
2) My(2; —1; —1), 16x— 12y + 152 —4=0;
3) M;(1; 2; —3), bx—3y+2+4=0;
4) M,(3; —6; 7), 4x —32—1=0;
5) M;(9; 2; —2), 12y — 524+ 5=0.
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960. Buuueauts paccrosnue d or Touku P(~1; 1; —2)
N0 NJIOCKOCTH, mpoxoadule# depe3 tpu Touku M, (13 —1; 1),
My(—2; 15 3) n M;3(4; —5; —2).

961. Ompenenuts, Jexatr au Toyka Q(2; —1; 1) u Ha-
uaJo KCOPAHHAT MO OAHY HWJH NO pasHble CTOPOHH! OTHO-
CHTEJbHO KaXKIOH H3 CJEAYIOMHUX IJIOCKOCTels

1) Bx—3y+2—-18=0; 2) 2x+T7y+3241=0
3) x+5y+4122—1=0; 4) 2x—y+4z411=0;
8) 2x+3y—62+2=0; 6) 3Ix—2y+22—-7=0.

962, Jloka3aTh, 4YTO NJOCKOCTh 3x —4y —2245=0
nepecekaeT OTPE30K, OrpaHnueHHbl Toukamu M, (3; —2; 1)
u M,(—2; 5; 2).

963. lokasath, UTO MJIOCKOCTb bx — 2y 42— 1=0 He
nepecekaeTr OTpe3Ka, OrpaHuyeHHoro Toukamu M, (l; 4; —3)
n My(2; 5; 0).

964. B xaxmoM H3 cJeIYIOUIMX CJyyaeB BBIYHCJHTD
paccTosHHE MeXJIY NapaJuviesbHbIMA MJIOCKOCTSMH:

1) x—2y—22—12=0, 2) 2x—3y +62—14=0,

x—2y—22—6=0; dx—6y—4 122421 =0;
»3) 2x—y+2249=0, 4) 16x+412y—1524-50=0,
4x — 2y + 42 — 21 =0; 16x+412y—1524+25=0;

5) 30x—32y+4-24z — 75=0, 6) 6x — 18y—92—28 =0,
15x—16y4-122 — 25 =0; 4x — 12y — 62 —7 =0,

965. IIse rpanun Kyba JjiexaT Ha NAOCKOCTAX 2x — 2y -
+2—1=0,2x —2y 4+ 2+ 5=0. Boiuucautb 06beM 3TOrO
Kyoba.

966. Ha ocu Oy mafitu TOuky, OTCTOSILLYIO OT ILJIO-
ckocTH X+ 2y ~— 22 — 2=0 Ha paccroauun d =4,

967. Ha ocu Oz Ha#TH TOUYKYy, pABHOYLAJEHHYIO OT
Toukn M(1l; —2; 0) u or naockocrn 3x — 2y + 62 — 9 =0.

968. Ha ocu Ox HaliTH TOUKY, paBHOYNAJEHHYIO OT ABYX
naockoctefi: 12x — 16y + 1562 4+ 1 =0, 2x 4+ 2y—2z—1 =0.

069. BriBecTn ypaBHEHHE reOMETPUUECKOrO0 MecTa TOYeK,
OTKJIOHEHHEe KOTOPBbIX OT NJOCKOCTH 4x — 4y —22 43 =0
paBHO 2.

970. BrulBecTn ypaBHEeHHE reOMeTPHUECKOTO MECTA TOUEK,
OTKJOHeHHe KOTOPHIX OT IJIOCKOCTH 6X + 3y 4 22— 10=0
pasio —3.
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971. CocTaBuTb YPaBHEHHS MJOCKOCTeH, Mapalie/bHLIX
naockoctn 2x —2y—2z—3=0 U oTCrosiliux OT Hee Ha
paccroaunuu d=7>.

972. B KaxjgoM H3 CJAeAVIOIWIUX CAYy4YaeB COCTaBHUTh
ypaBHeHHEe FeOMEeTPHYECKOT'0 MecTa TOYeK, paBHOYLAJIEHHBIX
OT ABYX TMapayenbHBIX NJ0CKOCTel:;

1) dx —y —22 —3=0, 2)3x+2y—2+3=0,
4y —y — 2z — 5 ==0; 3x+2y—2—1=0;
3) bx—3y+ z+4+3=0,
104 — 6y 4 22 4 7==0.

073. B kaxaoM H3 CJIeyIOIIHX CJIy4YaeB COCTABUTH
YpaBHEHHS MJOCKOCTe#d, KOTOphle NeJiT MONoJaM JByrpaH-
Hble yrael, O006pa3oBaHHbE ABYMS NepecekKalomHuMHCH 0J0-
CKOCTSAMHU:

1) x—3y+22—5=0, 2)dx—5y—2z2—3=0,

3x—2y—2+4+3=0; x+7y—2z2-41=0;

3) 2x— y-+52-+43=0,

2¢x — 10y + 42 — 2=0.

974. B KaxJaoM U3 CJEAYIOMIHUX CJydaeB OlperesaHTh,
aexat gu touka M (2; —1; 3) u Haua 0 KOOPAMUHAT B OJLHOM,
B CMEXHBIX HJM BEPTHKAJAbHHIX JBYTpaHHHIX yrJaax, obpa-
30BAHHHX TNpU TepeceUeHHH ABYX TJIOCKOCTeH:

1) 2¢ —y+ 32— 5=0, 2) 2¢x +3y —bz—15=0,
3x+2y—z+3=0; bx — y—3z2— 7=0;
3) x4+ by—z+1=0,
20+ 17y +2+4+2=0.

975. B kaxaoM H3 CJAeNYyIOUIUX CcJayddeB OMNpeNeJHTh,
aexkat g toukn M(2; —1; 1) u N(l; 2; —3) B oxHOM,
B CMeXHBIX WJH BepPTHKAJbHBIX IABYTpAaHHBIX yIJjax, oOpa-
30PAHHBIX TPH TEepeceyeHKH JBYX TMJIOCKOCTEMH:

N3x¢—y+22—3=0, 2)2x— y—+52—1=0,
x—2y—z2+4=0; 3x —2y+62—1=0.
976. OnpeaeJauthb, JeXHUT JH HAUAJI0 KOOPAUHAT BHYTDH
OCTPOTO HMJAM TYNOTO YyrJaa, O0O6pasoBAaHHOTO JByMS IIJO-
CKOCTAMH: X — 2y +32—5=0, 2x—y—2+3=0.
977. OnpeneauTts, JexKUT Jqu Touka M (3; 2; —1) sayTpu

OCTPOTO HJH TYNMOTO Yyr.Ja, 06pa30BaHHOTO ABYMS MJOCKO-
cramu: Sx —y+2+3=0, 4x—3y+ 224 5=0.

150



978. CoCTaBuTh ypaBHEHHE IIOCKOCTH, Xeasuel momo-
JJaM TOT JABYIPAHHBI yroJ MeXAY ABYMS IJIOCKOCTS VH
2x — 14y -+ 62—1=0, 3x+4 by—52+4 3=0, B RoTOpPOM
JeXXHT HAYajJo KOOpJHHAT.

979. CocTaBuTh ypaBHEHHe TIJIOCKOCTH, AeJsllefi nomno-
JaM TOT JBYIPAHHBIH YTroa MeXAY JABYMA MJOCKOCTAMH
26—~ y+422=3=0, 3x+2y—62—1=0, B KOTOpOM
JEeXHUT Toura M (1; 2; —3).

980. CocTraBuTh ypaBHEHHE NJOCKOCTH, KOTOpas AeJMT
MONOoJaM OCTPHIH ABYIPAHHHEIA yroJ, o6pasoBaHHBLIA AByMA
naockocTaMu: 2x — 3y — 42 — 3 =0, 4x — 3y — 22—~3 =0.

981. CocraBuTh ypaBHeHHE IIJIOCKOCTH, KOTOpas HLEJHT
nonoJsiaM TYNOH JABYTrpaHHHIt yroJ, o06pasoBaHHBIN ABYMSA
IIOCKOCTAMH: 3x —4y —2+45=0, 4x—3y+4 2+ 5=0.

§ 41. ¥YpasHeHus npsimoii

[Ipamast Kak nmepeceueHHe ABYX MJIOCKOCTEH ONpezelseTcs cOBMeCTs
HLIM 3a71aHHEM JABYX YpaBHeHHH LepBOH CTEmeHH:

{ Aix + Byy + Cyz2+ D, =0,

1

A2x+B2y+C22+D2=0 ()

npH ycaoBuH, uTo Kod3dpbuuuentH A, By, C; nepBoro H3 HHX HE MpOs

NOPUHOHAMBHE KoathduuueHram A,, By, C, BrToporo (B NpOTHBHOM

clydae 3TH YpaBHeHUS OYAYT ONpene/sATh MNapaJJeJbHHE HAH CJB-
LUHeCsT MJIOCKOCTH). -

ITycts nekoTOpas mnpamasg a onpemencHa ypaeueHusaMu (1) n o

¥ P - KakHe yYroJHO YHCJA, OJHOBPEMEHHO HE paBHHE HYJI0; TOrAa

ypaBHeHue ’

a(dix+Biy+Ciz++ D))+ P (Aox+ By +Coz+ Dy) =0 (2)

onpejedseT IMOCKOCTh, MPOXOASIIYIO uepe3 NpAMY a.
YpasuenueM Buia (2) (mpu cOOTBeTCTBYIOLIEM BmIGOpe uncea a, fB)
MOXHO ONpeeqHTh JMIOOYI0 HJIOCKOCTh, NPOXOASMIYIO Yepe3 NMPAMYIO 4.
COBOKYIHOCTh BCCX IVIOCKO CTeH, MPOXOASIUIMX Yepe3 OAHY H Ty XKe
NPAMYI0, HasHBaeTCHd NYYKOM MIOCKocrefl, YpaBuenue BHAA (2) wash-
BaeTcsl YpaBHEHHEM MyuKa HJ0CKOCTel.

Ecmn o s~ 0, To, noJsarag ) == ), ypaBHeHHEe (2) MOXHO NPHBECTH
K BHAY

A1x+Bly+Clz+Dl+3:(A2x+32y+czz+D2)=0~ (3)

B rtakoM BHAe ypaBHeHWe NYyyKa I[JOCKoCTel GoJee ynoTpeOHe
TeJbHO, ueM ypaBHeHHe (2), ofHako ypaBHeHHeM (3) MOXHO ompenes
JHTh BCE IVIOCKOCTH INydYKa, 33 HCK/IOUeHHEM TOH, KOTOpOH COOTBeT=
C+TBgeT %=O, T. € 33 HCKJKOYEHHEM MIOCKOCTH Ayx -+ Byy + Co2 +

2 =0
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582, CocTaBUTh YypaBHEHHA NPAMBIX, OOpPA30BAHHBIX
nepeceueHHeM MJIOCKOCTH Sx — 7y 22 —~3=0 ¢ Koopzu-
HAaTHBIMH TJIOCKOCTSIMH.

983. CocraBHTb ypaBHeHuST mpaMoll, oGpa3oBaHHOR
nepeceyeHneM MJIOCKOCTH 3x—y—72 -+ & =0 ¢ nJ0CKOCThIO,
npoxojsauiefi yepes ocb Ox u Touku E(3; 2; —5).

984. Ha#Th TOukH mepeceueHus NpsaMoii

25+ y—2—3=0,
{ t+y+4+z2z—1=0
¢ KOODJHHATHBIMH MJIOCKOCTSIMH.
985. Iloxasath, uTo mpsiMas
2x — 3y +5z— 6=0,
{ x+5y—724+10=0

nepecekaer oce Oy,
986, OmpenenuTh, NpH KakoM 3HadeHun D npsamas

{2x+3y-—z+ D =0,
3x =2y 422—6=0

nepeceraet: 1) och Ox; 2) ocs Oy; 3) ocs Oz.
987. HafiTu COOTHOLIEHHA, KOTOPHIM LOJKHBI YIOBJeE-
TBOPATb KO3(p(PHINEHTH ypaBHeHHH HpAMOH

{ A1x+Bly+Clz+ D|=0,
A2x+B2y+ng+D2=0

AJ1s1 TOrO, YTOGHL 312 npsiMas Guijia mapaJienssa: 1) ocn Ox;
2) ocu Oy; 3) ocu Oz.

988. HaiiTn cooTHOLIeHus, KOTOPBIM JOJIKHBL YAOBJE-
TBOPATH KO3(p(HUUMEHTH ypaBHeHHH NPAMOH

{ Ax+ Biy+Ciz+ D=0,
A2x+‘ Bgy+CQZ+D2=0

XJs TOro, uTtoGH 5Ta NpsMas mnepecekada: 1) och adeuucc;
2) och OpAHHAT; 3) oCh amJukar; 4) coBmajaJna c OChblo
abcuuce; 5) coBmazana ¢ OChlo opauHar, 6) cosmapaJta
C OChbIO aINJHKAT.

989. B nyuke miaockocrelt 2x — 3y +2 — 3 4+ A (x+3y+
-+ 22 4+ 1)=0 HafiTH nNAOCKOCTb, XoTOpAsi: 1) NMPOXOLUT
yepes Touky M, (1; —2; 3); 2) mapaaneasua ocu Ox; 3) napad-
JeqbHa ocu Oy; 4) napananenbpHa ocu Oz.
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990. CocTaBHTb YpaBHEHHE IJIOCKOCTH, KOTODAS NpOe
XOIHT Yepe3 NPSIMYIO NepeceueHHsl IJIOCKOCTeH 3% — y --
+ 2249=0, x+2—3==0: 1) u uepes Toury M, (4; —2; —3);
2) napaaaeasHo ocu Ox; 3) mapanneabno ocu Oy; 4) mapan-
JeqbHo ocu Oz.

991, CocTaBHTh ypaBHEHHE NJIOCKOCTH, MPOXOAsiLei
yepes NpsaMylo nepeceuenns maockocret 2x — y 4 3z—5=0,
x -2y — 2z 4 2=0 napamneabno sekropy I=={2; —1; —2}.

892, CocTaBUTb YpaBHEHHe TJOCKOCTH, JPOXOILsLIe
yepe3 NPAMYyIO nepeceyenud maockoctel dHx — 2y—z2—3 =0,
x4 3y — 22+ 5 =0 napanneasno Bekropy I={7; 9; 17}.

993. CocraBiTh YypaBHEHHEe MJIOCKOCTH, MPOXOAsLIeH
yepe3 NPAMYyI0 nepeceueHus nJaockoctel 3x—2y + z--3 =0,
X — 22 =0 nepneHIUKYAAPHO MJIOCKOCTH x—2y-+2 -+ 5 ==0.

994. CocTaBuTh YypaBHeHHe IJOCKOCTH, MNpOX0oAsileH
yepes mpaMyio

{ St — y—2z2—3=0,

3x—2y —52+4+2=0

NepNeHHKYJASPHO IJIOCKOCTH X + 19y — 72— 11=0.

995. CocTaBHTb ypaBHEHHE NMJOCKOCTH, KOTOpas MpPOXo-
JUT uyepes3 mpAMYIo llepecedyeHuss maockocrel 2x + y — 2 4-
4+ 1=0, x4y -+ 22+ 1 =0 napanneabHo OTpe3Ky, orna-
HHYeHHOMY ToukRaMH M, (2; 5; —3) u M,y(3; —2; 2).

996. Hanucatp ypaBHEHHEe MJOCKOCTH, NpUHAAIeKallel
NyuKy njockocrei a (3x—4y 4 z4-6) + f (2x—3y4-2+2) =0
H paBHOy#aJeHHOH oT Touek M,(3; —4; —6), My(l; 2; 2).

997. OnpenenuThb, IPHHANJCIKHUT JU I1JOCKOCTD 4x —8Yy -
+ 172 —8 =0 nyuky nJaockocreft a(dbx —y -+ 4z—1) 4
+8(2x 42y — 32+ 2) =0.

998. OmnpenenuTb, NPUHALMEKHUT JH INJOCKOCTh HY —
— 9y — 22 4+ 12 =0 nyuxy nnockocreii o (2x—3y + 2—5) 4
+B(x—2y—2—T7)=0.

999, OmnpexenuTh, NPH KAKHX 3HAueHHHIX [ U m njo-
ckocTh Dx -+ ly 4+ 42 4+ m =0 npuHanJexRUT OYUKy MJIOCKO=
creit a(3x—7y+2—3)+B(x—9y —22+45)=0.

1000. HanucaTes ypaBHeHHE IJIOCKOCTH, KOTOpas MpH-
HamJexuT Nyuky mJaockocredt a(x — 3y -+ 7z 4 36) +
+P(2x 4 y — 2 —15)=0 1 OTCTOHT OT HaYaJa KOOPLAHHAT
Ha paccTosiHuH p =3.

1001. HamucaTe ypaBHeHHe MJOCKOCTH, KOTOpas NDH-
BaqJeXuT nyuky mngaockocreft «(10x — 8y — 15z 4 56) 4-
-+ B(4x + y + 32 — 1) =0u orcrour ot Touku C (3; —2; —3)
Ha paccrosunu d=17.
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1002, HaliTh ypanHeHHe INJOCKOCTH, KOTOPAsA MPHHAL.
JIeXXHT NYYKy mJockocTedd a(4x -4 13y — 22 — 60) 4- B (4x 4=
-+ 3y 4 32—30) = 0 1 oTCeraeT oT KOOpAUHATHOrO yrJaa Oxy
TpeyroJbHUK C MJOIAJ/bIO, paBHOH 6 KkB. en.

1003. CocraBuTh ypaBHeHHS NJOCKOCTef, NPOEKTHPYIO-

WX OPAMYIO
{2x— y+422=—3=0,
¥x+2— z2—1=0

Ha KOOPAHHATHHE MJOCKOCTH.
1004, CoctaBuTh ypaBHeHHR NMpOeKUUHE OpAMOH

{ x4+ 2y—32—5=0,
% — y+ 2+4+2=0

Ha KOOpPAUHATHBIE MJOCKOCTH.
1003, CocTaBHTh ypaBHEHHe NJOCKOCTH, MPOEKTHPYIO-
el NIpsMYIO
{ 3x+2y— 2—1=0,

2x—3y+22—2=0

Ha MJIoCKoCcTh X -4 2y 4+ 32 — 5=0.
1006. CocraBuTh ypaBHEHHS NPOEKIHH NPSMOH

{5x—4y—2z—5=0,
x+922—2=0

Ha TJOCKOCTh 2x —y +2— 1 =0.

§ 42. Hanpasaswomuii sekrop npsamoii. KanoHuueckue
ypaBHeHusi npsimoii. Ilapamerpuueckue
YPaBHEHUS NPSMOH

Kaxamft He paBHmE HY/MO BekTOp, JeXamui HA NAaHEHOH NPsSMOR
HIM napasiesbHhifl eff, HaswBaeTcsl HANPaBJSIOMUM BEKTOpOM 3Toff
npsiMoii,

Hanpapasiomu#t BexkTop NpPOM3BOJbHOH mnpsaMofi B jmagnpHefimeMm
ofosnauaerca OyKBOH @, ero KoopauHaTH — GykBamu I, m, n:

a={l; m, n).

Ecau usBecTHa opHa Toura Mg (xo; Yo; 20) NPAMOR M HanpamJsgio-
mui BexTop @ == {{; m; n}, TO NpsAMana MoxeT OHThL onpeneyena (IByMs)
YPaRHEHHAMH BHIA:

X=X Y=Y __ 2=%
{ m n

. (1)

B TakoM RHAe YpaBHeHHS NPAMOA HA3BIBAIOTCA KAaHOHHYCCKHMH,
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KanounueCkHe ypaBHEHHs OpsMofl, mpoxoasauleR yepes nBe naHuwe
roukt M, (%15 Y13 21) H My (X Yo 25), HMEIOT BUL:

X=Xy Y=y __ R—z

Xo— %1  Yo— Y1 23—2

(2)

OGosHaunM OYKBOH { KaXn0e M3 pABHBIX OTHOLIEHHH B KAHOHH=
yecKHX ypaBHeHHAX (1); MBI moJyuiM:

X—Xo Y=Y __=2=%2

= tl
{ m n
Orciona
[ X = Xp + lt,
{ ¥y=1yo+ mf, (3)
2==2p -+ nt,

AT0 — napaMeTpHUECKUe YpaBHEHHST NPAMOl, mpoxoafuieil uepe3 TOURY
Mo (%03 Yo; 20) B HampasJenun BekTopa a = {l; m; n}. B ypaBuennax (3)
{ paccMaTpPHBAETCST Kak NMPOH3BOJBHO H3MENHIOWHHACA mapamerp, X, ¥,
2 — KaK GyHKUUH OT f; NPH H3MEHEHHH ! BESIMYHHE X, ¥, & MEHsIOTCA
TaK, YTo Touka M (x; y; 2) ABMKeTCS MO JaHHOA TPAMOH.

Eciu pmapamerp ! paccMarpHBaTh Kax mepeMeHHO@ BpeMs, a ypaB-
nenus (3) kax YypaBHeHHd JABHKEHHs TOYKH M, TO 3TU ypaBHeHHA
GyayT omnpenesadaTh NPAMOJUHEHHOe M papHOMepHOC IBHXKeHHE TOuURH M.
IMpu ¢=0 Touka M cosmazaer ¢ toukoi My Cxkopoers v ToukH M
[OCTOSIHHA M omnpejedsercs Gopmysol

o=V EF Tk,

1007, CocraBuTh KaHOHUYECKHE YpaBHEHHA NpsIMOii,
npoxoasauieit uepes Touky M;(2; 0; —3) mnapaJasesbHO:

1) sextopy @ ={2; —3; 5); 2) npavoi X —yt2_ 2+l

5 2 —1’
3) ocu Ox; 4) ocu Oy; 5) ocu Oz.

1008. CocTaBuTh KaHOHWYECKHE YDaBHEHHS TpPIMON,
npoxonaiied dYepe3 naBe Januwle Toukm: 1) (1; —2; 1),
S 1; —1) 2) (3 —1;0), (1; 0, =3); 3) (0; —2; 3),
(3; —2; 1); 4) (1; 2; —4), (—1; 2; —4).

1009. CocraBuTh mapaMeTpuuecKHue ypaBHEHHS npaMoi,
npoxoxsueit uepe3d Touky M,(l; —1; —3) mapaanennho:
1) BexTOpy @ ={2; —3; 4}; 2) npamoi r;—l ____y-f;2=z-a s
3) mpavo#t x=3t—1, y=—2+3, z=5¢4 2.

1010. CocTaBuTh MapaMeTpuueckue ypasHeHHs OpsiMOH,
npoxojsume uepe3 aBe jgaHube Touku: 1) (3; —1; 2),
(2; 1; 1) 2) (1; 1; —2), (3; —1; 0); 3) (0; 0; 1), (0; 1; —2),

1011. Yepes rtouku M,;(—6; 6; —b) u M,(12; —6; 1)
npopefieHa npamas. ONpereqHTb TOUKU IepeCceueHHsT 3TOH
NpsAMOf C KOODAHHATHBIMH MJOCKOCTAMH,
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1012, Hanw Bepmuuel TpeyroabHura A(3; 6; =7),
B(—5; 2; 3) n C(4; —7; —2). CocrasuTh mapaMeTpHIECKHe
YPaBHeHHSI ero MeJHaHH, NpOBeIeHHON H3 BeplIHHH C,

1013, Jausl BepmuHH TpeyroabHnka A(3; —1; —1),
B(l; 2; —=7) u C(—5; 14; —3). CocTaBuTh KaHOHHUYECKHe
ypaBHeHHSI OGHCCEXTPHCH €ro BHYTPEHHEro yrJa InpH Bep-
mude C.

1014, Jlaunt BepwuHb Tpeyroabnuka A(2; —I1; —3),
B(5; 2; =7) n C(—7; 11; 6). CocraBuTh XaHOHHUECKHE
YpapHeHus GHCCEKTPHCHI €r'0 BHEILHEro yrJa IpH BeplixHe A,

1015, Jaun BepmHHH TpeyroabHuka A(l; —2; —4),
B(3; 1, —3) u C(5; 1I; —7). CocraBuTh napaMeTpHYECKHe
YpaBHEHU €ro BLICOTH, ONYUIEHHOM H3 BeplIHHH B Ha
IIPOTHBOMOJIOKHYIO CTODOHY.

1016, Jana npawmas

{ 2x —by+2—3=0,
X+2y—2+4+2=0.

BruHC/IUTE MpOeKUHH HAa OCH KOODAMHAT KaKOro-HHOYIb

ee HampaBJsloulero BekTopa @. Haiitu o6luee BHIpaXKeHue

NpOeKIH HAa OCH KOOpPAHHAT NPOH3BOJLHOrO HampasJsio-

IIIero BeKTOpa 3TOH NpsIMOH.
1017, T ana npsiMas

{ 2x—y-+3z241=0,

3x+y— 2—2=0.

Haftu pasmoxenue no 6asucy i, j, B xakoro-uu6yap ee
HanpaBJsOLIero BeKTOpa a. BeipasuTh B 00wweM BuJe pas-
JoxeHHe no 6asucy i, j, R npoU3BOJBLHOrO HANPaBJAAIOLIETO
BeKTOpa 3TOH NPSMOH.

1018. CocraBuTh KaHOHWYECKHE YpaBHeHHs NpAMOi,
npoxoaqaureit uepes rouky M, (2; 3; —5) napaanennpso npaMoi
{ 3x— y+22—-7=0,

x4+ 3y —22+4+ 3=0.

1019, CocraBuTh KaHOHHYECKHE YPABHEHHA CJeLYIOIUX
MPSAMBIX:

1) t—2+32—4=0, 2) 5+ y+2=0,
{3x+2y-—52—4=0; {2x+3y-—2z+5=0;
3) x—2y+ 324 1=0,
{2x+ y—4z—8 =0,
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1020. CocraBuTh napaMeTpHUeCKye ypaBHEHUS CJIELYIC-
[UX NPAMBIX:

1){2x+3y-—- 2—4=0, 2){ x+2)—2—6=0,
3x—=by~+22+4+1=0; 2x— y-+z+4+1=0,
1021, ToxasaTe mapanieJbHOCTb IPSIMBIX:
1) x+2 __y—1 { x+y—2z2=0,
| 3 —=2 x—y—5z—8=0;
2) x=2t+5, y=—t+2, 2=t—7un
{x—'{-By—l- 24+ 2=0,
X— y—3z—2=0;
3){x+y—3z+1=0, {x+2y——5z—-1=0,
u

—Z 4
B

X—y+ 24+3=0 x—2x+32—9=0.
1022, Jloxasath mnepreHIHKYJJAAPHOCTH NMPAMBIX:
! —2 3 2x 4+ 3y — 82+ 3=0;

) x=2t+1, y=3t—2, z2=—6t+ 1
2x+y—4z+ 2=0,
H{4x—y—52+4==0;
3){ x+y—3z—1=0, {2x+ y+ 2z +5=19,
2¢—y—92--2=0 2¢ — 2y — z+2=0.

1023. HaiiTa ocTphiil yrosm Mexiay NpsiMbIMH:
x-—3___y+2= 2 x+‘2=y—-3=z+5
1 -1 V' l Ve °
1024, Ha#ity Tyno# yros MeXny npsAMbIMH x =3¢ — 2,
Yy=0,2=—1t+3 u x=22—1, y=0, 2=1t—3.
1025. OnpeneauTh KOCHHYC Yrja MeXAy MPSIMBIMH:
{ x—y—4z —-b =0, { x—6y—6242=0,
2+ y—22—4=0; 2+ 2y +92—1=0.
1026. dokasarth, UTO MNpAMble, 3aJaHHble mapamMeTpu-

9eCKHMH YpaBHEHUAMH ¥ =2 — 3, y =3t — 2, 2= — 416
HXx=l+45, y=-—4t~1, 2=t -4, nepecekaiorcs.
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1027, daHw mnpsaMble

x+2 oy __z—1 x—~3 __y—1_ _2~=7,
2 T =37 4 > T T T4 T Tw9

IpY KAaKOM 3HAuYeHHH [ OHH TepecekaroTcs?
1028, [Toka3aTs, YTO YCJIOBHE, NIPH KOTOPOM JIBE NMpSMble
t—a;, __y=b __ z2—g¢ X—0ay _Yy—by _ 2—¢y

L m, n H ly may 23

JIe’KaT B OJHOH IMJIOCKOCTH, MOMXKET OhITh IpeLCTaBJ/JECHO
B CJEAVIOIIEM BHIeE:

ao — bg—bl €y — C

1029. CocraBuTh YpaBHEHHUS NPAMOH, KOTOPAST MPOXOAUT
uepes Touky M;(—1; 2; —3) nepneHIUKYNAPHO K BEKTOPY
a ={6; —2; —3} u mepecexkaer NpSIMYI0

x—! y+1 2—3
3 2 T =5

1030, CocTaBHTb ypaBHEHMS NPSIMOH, KOTOpas MPOXOAHT
qepe3 Touky M;(—4; —b; 3) u mepecekaer naBe mpaAMble

x+1 __y+3_  z~2 x~2 y+1 _ z2—=1
3 ° =2 —-1* 92 3 = =5°"

1031. CocTaBuTh MapaMeTpHUeCKHe YpaBHEHHS OOLLEero
MepneHAuKyaIsipa ABYX MNPAMBIX, 331aHHBIX YPaBHEHHSIMH

x=3t—7, y=—2-+4, 2=3t+4
H ,
x=t-+1, y=2t—28, z2=—1—12,
1032, Mauwl ypapHeHus ABUXKeHHS ToukH M (x; y; 2)
x=3—4f y=5+3f z2=—2+ I2%

Onpenenuth ee CKOPOCTh 0.
1033. Jlaun ypaBHeHHs ABHKeHHS Toukn M (x; y; 2)

x=5—9f y=-—38-+42, z=5—*%

Onpenenuts paccrosiHue d, KOTOpoOe MNPOHAET 3Ta TOUKA
3a NMPOMEKYTOK BpeMeHH OT {;, =0 10 =7,

1034. CocTaBuTb ypaBHeHHd ABHKeHHA Touk:u M (x; y; 2),
KOoTopas, HMes HauaJgabHoe mnonoxeuune My(3; —I1; —5),
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1 puKeTcH NpAMOJHHEHHO W DPABHOMEDHO B HaNpPaBJEHHY
pextopa §=={—2; 6; 3} co cropocThio U= 21.

1035. CocTaBUTh YpaBHEHHUA ABHXKEHUST Touku M (x; y; 2),
xoTOpAad, JBHUrafch NMPSIMONHHEHHO H PABHOMEDPHO, NMpOLIJA
pACCTOSIHHE OT TOUKH M, (—7; 12;5) no Touku M, (9; —4; —3)
3a MPOMEXYTOK BpeMeHH OT f;==0 po fp=4.

1036. Toura M (x; y; 2) IBHXKeTCA NPAMOJUHEHHO ¥ paBHO-
MepHO H3 HauaJbHOTO NMOJOXKEHHs My(20; —18; —32) B Ha-
npasJeHHH, TPOTHBONO/OKHOM BeKTOpY s={3; —4; —12};
co ckopoctbio v==26. CoCTaBuUTb YPaBHEHHA JBHKEHHA
Touki M W ONpeAeNHTb TOUKY, ¢ KOTOPOH OHA COBIALaeT
B MOMEHT BpeMeHH f==3.

1037. Touxkun M(x; y; 2) u N (x; y; 2) ABUKYTCA NpSIMO-
JMHEeHiHO M PABHOMEPHO: MepBas H3 HAYAJBbHOIO IOJ0XKEHHUS
M,(—5; 4; ~b) co cropoctb0 vy =14 B HampaBJeHHH
gexTopa s ={3; —6; 2}, BTOpas H3 HAYAJLHOTO MOJIOKEHHA
No(—5; 16; —6) co ckopocTelo vy =13 B HamnpabJeHHUH,
NPOTHBOMOJOXKHOM BekTOpy r={—4; 12; —3}. CocraBuTsp
ypaBHEHHS JBUIKEHHA KaXIOH H3 TOUEK u, YOCIHBIIHCS,
yYTo HX TPAEKTOPHH MNepecekaloTcs, HAKTH:

1) Touxy P mepecedyeHHsI X TpaeKTOpHH;

2) BpeMs1, 3aTpaveHIiioe Ha ABHxKeHUe Touku M ot My no P;

3) BpeM4, 3aTpaueHHOe Ha ABHIKeHHe Touku N ot Ny 1o P,

4) navHul otpe3koB MyP u NyP.

§ 43. CmemaHHbie 3aa4H, OTHOCANINECH K YPABHEHUIO
NJAOCKOCTH W YPABHEHHAM OPAMOMH

1038. JloxasaTts, uTo mpsmast x==3f — 2, y=— 4¢ -1,
2=4{ — b mapaJanenbHa mJI0cKOCTH 4x — 3y — 62 — 5 =0.
1039. doxasarh, 4TO npsamas

{5x-—-3y+2z-—5=0,
2 — y— 2—1=0

JEeXUT B mJjockocTH 4x —3y+72—T7=0.
1040, Hafitn Touxy mnepeceueHHsd TPAMOH M IJIOCKOCTH:

il _z 9% + 3y 42— 1=0;
g £+8 _y=2 2l 4 9y te—15=0;
3) xj22=y;1=z;'3, x42y—2z4+6=0.
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1041, CocraBuTh KaHOHHMYeCKHe YpaBHEHHA TIPAMOH,
npoxonsilelt uepes Touky My(2; —4; —1) u cepenmumny
OTpe3Ka NPAMOf

{3x+4y+52-—-26=0,
3%—3y—22— B5=0,

3aKJIOUEHHOTO MEXAY maocKoeTamu Bx 4 3y — 424 11 =0,
Bx 4+ 3y — 4z — 41 =0,

1042. CocraBuTh YpaBHeHus NpAMOR, NPOXoAsALIEeH Yepes
Touky My(2; —3; —5) mnepneHZUKyJApHO R NJOCKOCTH
6x — 3y — 5z 4+ 2 =0.

1043. CocraBuTh ypaBHeHHe IJIOCKOCTH, MPOXOAsLLe
yepe3 TOUky My(l; —1; —1) nmepneHAHKYJAPHO K NPAMO#A
x+3 y=1__ 242

2 T =3 - 4

1044, CocraBuTh ypaBHEHHE IJOCKOCTH, NPOXOASAUIEH

yepe3 Touky M,y(l; —2; 1) meprneHaukymaapHO K MpAMOH

{x—2y+z—3=0,
x+ y—2+2=0.

x+1 __y—2
T =

12

1045, TIpu KakOM 3HAYeHHH m NpsiMas

= 21_23 nmapaJienbHa MJIockocTH x — 3y + 6z 47 =0?

1046. [Ipn xaxkom 3nauenun C mpsawvad

{3x—2y+z+3=0,
4x -3y +4z2+1=0

napaJJieJibHa NJI0CKOCTH 2x — y +Cz — 2 =07

1047, Tlpu kakux 3HaueHusx A u D npamast x = 3 4 41,
y=1—4¢f, 2=—3+1¢ aexur B naockoctu Ax -+ 2y —
— 42 4+ D=0?

1048. ITpu wraxkux 3naueHuax A m B naockocTs Ax —+
~+ By + 32 — 5 =0 neprneHauKyasipHa K npsamofi x = 3 -+ 2,
y=5—3t 2=—2—=2¢ ,

x —

1049, TIpu xaxkux 3Hauenussx ! u C upsMmad =

l
v+l z_—35 nepreHgHKyAsipHa K NJOCKOCTH 3x — 2y

4
+Cz+1=0?
1050, Hajitu npoexuuwo touku P(2; —1; 3) HA npamylo
x=3¢t y=>5bt—7, 2=2t+ 2.
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1051. Hafity Touky Q, cHMMeTpHuHYIO Touke P (4; 1; 6)
OTHOCHTEJNBHO MPAMO#

{ X—y—4z2+4+12=0,
2+ y—2z+4+ 3=0.

1052, Hatfit Touky Q, cuMMeTpuHUHYIO Touke P (2; —5; 7)
OTHOCHTEJIBHO NMPAMOH, npoxonsiiueli uepe3 Touku M, (5; 4; 6)
H Mo( —2; —17; _8)

1053. Hafimu npoekuuo Toukn P(5; 2; —1) Ha mao-
ckocTh 2x — § + 32 + 23 =0.

1054. Haiitu Touky Q, cuvMMeTpuunyio Touke P(1; 3; —4)
OTHOCHTEeJbHO IJIOCcKocTH 3x - y— 92 =().

1055. Ha nJaockoctu Oxy HafiTu Takywo Touky P, cymma
paccrosinuit Koropo# no Touek A(—1;2;5) nu B(l1; —16; 10)
Opla Ob HauMeHblUeH,

1056. Ha nnockoctu Oxz mahtu Takyl TOouyky P, pas-
HOCTh pacctosiHuli kortopolh no0 Touek M,(3; 2; —5) u
M, (8; —4; —13) 6bla 6bl HauGoJIbILIEH.

1057. I—Ia MJIOCKOCTH 2X — 3y+3z-—- 17 =0 wnaiitu 1a-
Kyi0 TOYKy P, cyMMa paccTOsSHHUH KOTOpO# IO TOYeK
A3; —4;7) u B(—5; —14; 17) 6p1ma 661 HauMeHbLIeH.

1058. Ha nmockoctu 2x + 3y — 42 — 156=0HafiT TaKy0
TOYKYy P, pa3HOCTh pACCTOSIHHM KOTOpOM 10 TOueK
M;(5; 2; —7) u My(7; —25; 10) 6bl1a 6Bl HaHGOJBLIEH.

1059. Touka M(x; y; 2) ABUXeTCH UPSIMOJHHEHAHO H
pPaBHOMEPHO H3 HauaJbHOTO nmoJoxenna My(15; —24; —16)
CO CKOPOCThI0 ¥ == 12 B HAIpABJ/IEHHH BEKTOPA § ={——2 2; 1}.
YGenusiiuch, UTO TpaekTOpHA TOuku M mnepecekaer IJo-
cKocTb 3x + 4y + 72 — 17 =0, HadiTu:

1) Touxky P ux mepeceueHus;

2) BpeMs, 3aTpayeHHOoe Ha ABuKeHHe TOukH M or M,
no P;

3) IJHHY oTpe3ka MyP.

1060. Touka M(x; y; 2) HABUKeTCS OPAMOJHHEHHO H
paBHOMEDHO H3 HayaJbHOro moJsoxenusi M, (28; —30; —27)
CO CKOpPOCThIO U= 12,5 Mo mepneRIuKyNspy, ONYIIEHHOMY
H3 Touku M, Ha maockocrs 15x — 16y — 122 4 26 =0, Co-
CTaBMTh YpaBHEHHS NBUXKeHHHA TOUKH M M OompenesuTh:

1) Touky P nepeceueHus] ee TPAEKTOPHH C 3TOH mJO-
CKOCThIO;

%) BpeMs, 3arpaueHHoe Ha ABUXKeHHe TOukKR M or M,
20

3) anuHy orpe3dka MP.
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- 1061, Touka M (x; y; 2) IBUKETCH NPAMOJMNHEHHO H pa-
BHOMEpPHO H3 HauajgbHOro mnoJsoxesms M,(ll; —21; 20)
B HanpamJeHHn Bexktropa s={— 1, 2; —2} co cxopo-
cthio v==12. Omnpenenurs, 3a kKakoe BpeMs OHA NpPOH«
JeT OTPe30K CBOeH TPAaeKTODHH, 3aKJIIOUYEHHBIH Mexny
napaJiesbHEIMH  nJaockoctaMmu:  2x -+ 3y -+ bz -- 41 =0,
2x + 3y 4+ 5z 4 31 =0. ,

1062. Beruucauts paccrosfnue d Toukd P(l; —1; —2)
OT NpAMOH

x+3 _y+2 2—8
3 - 2 T =2

1063. Boiupcautb paccrosinue d oT Touku P(2; 3; —1)
0 CJHELYIOILHX NPIMEIX:

1) x--—-5 y_z+25.

3 2 -2 !
2 x=t+1, y=t-+2, z2=4t413;
2x—2y+4+ z+4+ 3=0,
3){3x—2y+22—|—-17=0.

1064, Y OenuBUINCh, YTO NpAMEE .
2x+2y""2‘—10=0, x+7=y—.5=z.—.g
X— y—2z——22=0, 3 —1 4

napaJiiesbHbl, BHIYMCAHTb pDaccTOsHHe d MeXAY HHMH,
1065. CocTaBUTh ypaBHeHHe IIJOCKOCTH, NpoXoxsiuei
yepe3 Toury M;(l; 2; —3) mapaanensHo NPIMBIM
‘x—1 g+l 2—7  x+5 y—2 243
2 T =3 - 3 ! 3 T =2 T =1"

1066, Jloxasarts, yTO ypaBHeHUE IJIOCKOCTH, IPOXOLslilel
uepe3 TOUKY Mg(Xg; Yo; 2¢) NMapaiie/bHO NPSIMBIM

x—a __y—b__ 2—¢ X—=0Q _Y=by __2—0
I m; ny ’ Iy My Na 2

MOXKeT OBITh NIpeaAcTaBJ/ACHO B CJhaenyrueM BHIE:

X—X Y—ly 22— 2
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1067. Iokasarb, UYTO ypaBHeHHE IJIOCKOCTH, NMPOXOXs-
meii uepe3 TOURH M;(¥;3 ¥13 1) u My(xs; 9 29) mapaur-

JeJbHO MPSIMOH :
x—a _y—b z—c
I~  m - o °?

MOKEeT GHITb MPEACTABJIEHO B CJIeAyIOIIeM BHiE:

X =X Yy —4 2 —2
Xo—X1 Yo—U1 2—2|=0.
{ m n

1068, CocTaBuTh YpaBHeHHE IJOCKOCTH, NPOXOIsiilei
yepe3 NPIMYIO x=2t+1, y=-=3t+2, z2=2t—3 u
roury M;(2; —2; 1).

1069. Joxa3aTrp, UYTO YypaBHEHHe IJOCKOCTH, NPOXON-
mell yepe3 ONpaAMylo X =xo+lf, y=y,+ mt, 2=2,-+nt
u Touky M;(x;; Y1, 21), MOXeT OHTbL NpENCTABJEHO B CJe-
JylolleM BHIe:

X —X Yy —h 2 —2

Xi— X Y1—Yo 2—2|=0.
[ m n

1070, Joxa3arh, 4YTo NpAMBIE
x—1_yg4+2_ _2—5
2 T =3 4
x=3t+7, y=2t+2, z=~2t+41
JexXaT B OJHOH TJOCKOCTH, H COCTABHTb YpABHEHHE ITOH

TIJIOCKOCTH.
1071, JloxasaTh, 4TO ec/Ju JABE NPSIMElE

X—ay __y—b __ z2—¢ X—a  Yy—by 22—y

ll m, f ! 12 Mo - Ny

nepeceKalmoTcsd, TO YpaBHEHHC IIJIOCKOCTH, B KOTOpOﬁ OHH
Ji€XKaT, MOXKeT OHITH npeacTaBJ/ceHO B CJACAYIOLLEeM BHOe:

x—a y—b z—r¢

Iy msy fly :

1072. CocraBuTh YypaBHeHHe INJOCKOCTH, NPOXOsiuef
Yyepe3 ABe mNapaJienbHule TIpAMBIE
x—2 _y4+1 __2—3 x—1 __y>x2 243

3 2 -2 ? 3 2 -2 °

——

6* 163




1073. HokasaTh, uTO ypaBHEHHE TJOCKOCTH, IPOXOns-
mei uyepe3 JBe napaJJeJbHble MNpsAMble X ==a; -+ [{,
Yy=b+mt, z=c +nt n x=a,+It, y==>by+ mi,

== Cy -+ nf, MO¥KeT OBITH MNPEICTABJEHO B CJAEAYylOlleM
Bune: '
X —a Yy —b 2 —c

- Qo — Q bg'—'bl Co — C =0,
{ m n
1074, Haitu npoekuuto touku C(3; —4; —2) na nno-
CKOCTb, NPOXONALLIYID Yepe3d MnapaJsiie/bHble NpsiMbie
x—5 _y—6__ 243 x—2 y—3 _z2+3

—

3 =1 —4 3 1 =1

1075. Haifith Touky Q, cHMMeTpHUYHYIO Touke P (3; —43
—6) OTHOCHTENBHO MJOCKOCTH, NpoXonauleil yepe3d M, (—6;
I; —5), My(7; —2; —1) u M;(10; —7; 1

1076. Hafitu Touky Q, cuMMeTpuunyio Touke P (—3; 2; 5)
OTHOCHTEJBHO NJOCKOCTH, NPOXOASIleH uepe3 mpsMbie

{x—2y+3z—5=0, {3x+ y+3z2+7=0,
x—2y —42 4+ 3=0; 5x — 3y + 22 +5=0.

1077, CocTaBuTh YypaBHeHHe IJOCKOCTH, NpPOXOAALel
yepe3 npaMyw x=3¢t41, y=2¢{+ 3, 2==—1¢— 2 napau-
JIeJIbHO NPSAMOH
- {2x-—y+z—3=0,

x+2y—2—5=0.

1078. IToxasaTs, YTO YpaBHEHHE ILJIOCKOCTH, MPOXOAseft
X — X y—m 2 —

2
yepes NPAMyl0 ~——— = = = MapaJIIebHO Nps-

MoK x=xo+If, Yy=yo+ mt z—-zo—l-m‘, MOKeT OBiThb
NpPEICTABNEHO B CJAeAVIOMIEM BHIE:

X—X Y—Yyy 2—2

l m n 0.

[ m n

1079. COCTaBHTb ypaBHEeHHe IJIOCKOCTH, TpOXonasieit

-1 - Y + 2 z2~—=2
yepe3 NpsAMyio 9 =5 = NepreH uKyIsIpHO

K NJOCKOCTH 3x 42y — 2z —5=0.
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1080. [oxa3aTh, 4YTO YpaBHEHHUE IJIOCKOCTH, NpPOXOns-
mell uepea MNpAMYyIo x==X,+If, y=y,+ mt, z=2,+ nt
nepneHAUKYAIpHO K IMOcKocTH Ax + By + Cz -+ D=0,
MO¥KeT OBITb NPEeACTAaBJEHO B CJELYIOLeM BHie:

X=X Y=Y 2—2
l m n ==(
A B ' C

1081. CocTaBuTb KaHOHHYeCKHME YypaBHEHHS NOpAMOi,
goropasi TPOXOAMT ueped Touky M, (3; —2; —4) napaa-
JeqbHo TJIOCKOCTH 3x —2y —32—7=0 H mnepecexaer

t—2  y4+4  z=—1
IpAMYIO ——g—=""35"="3

1082. CocTraBuTh napaMeTPHUECKHE YpaBHEHHA NpaAMOii,
KOTOpass NMPOXOJAUT MapaJie]bHO MJOCKOCTAM 3x - 12y —
—32—5=20, 3x—4y+92+47=0 u nepecekaer mnpd-

x+3 y~—3 241 x=—3 y+1 12 -2
Mble —y— = =g, Ty =y = .

1083. BruYHCIHTB KpaTyahllee pacCTOAHHE MEXKAY

JBYMsl NPSIMBIMH B KaXIOM H3 CJEAYIOMIHX C/yyaen:

1) x+7=y+4=z+3. x—2l=y+5=z-—2.

-3 - 4 -~2 6 —~4 o U

) x=2%—4, y=—14+4, 2=—2—1; '
x=4t — 5, y=—3t+5, z=—5f 4 5;

3) x+5 _y4+5__z—1,

3 g - =2
x=064+9, y=—2¢, z2=~1t+42,
§ 44. Cohepa

B 1nexapToBHIX OPAMOYroJbHHX KoOpOMHaTaX cdepa, nMenman
uentp C (o B; y) M pamuyc s, ompefeJseTca ypaBHeHHeM (x — a)? 4
+ (y —0)2 ~+ (z—~9y)?=r2 Cohepa paguyca r, LEHTDP KOTOPOH HaXO-
OUTCH B HAya/C KOOPAMHAT, HMeeT ypaBHemHe x2 - y? 4 22=1r2

1084. CoctaBuTh ypaBHeHHe chepbl B KaXKAOM H3 cJe-
AYIOUIHX CJyuaeB:

1) chepa umeer uentp C(0; 0; 0) u paguyc r=29;

2) cthepa umeer uentp C(5; —3; 7) u paxuyc r=2;

3) cdepa NpPOXOAHT yepe3 HauaJo KOODAUHAT U HMeer
uenrp C(4; —4; —2);

4) cdepa npoxoaur uepes Touky A(2; —1; —3) u uMeer
ueHtp - C(3; —2; 1);

5) Toukn A(2; —3; 5) u B(4; 1; —3) ABAAIOTCT KOH-
HaMH OMHOrQ U3 AUAMETPOB C(pepH;
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6) nenTpoM cdepH ABJFETCS HAU4JI0 KOOPAMHAT, wu
nmiockoeTh 16x — 15y — 122 -+ 75 =0 siBAgeTCA KacaTenanbs
HOM K cdepe; '

7) cpepa umeer uentp C(3; —5; —2) u nJOCKOCTM
2x — y — 32+ 11 =0 siBasierca KacaresbHOl K cdepe;

8) chepa npoxoxuT ueped TpH Touku M, (3; 13 —3),
My(—2; 4; 1) 1 M3(—5; 0; 0), a ee ueHTp JeXKHT HA IO«
ckoctd 2x+y—2+43=0;

9) chepa MPOXORHT Yepe3 UETHIpE TOUKH!

M (15 —2; —1), Mp(—=5; 10; —1),
M3(4'; l; 11)’ M4(_ 8; -2, 2)‘

1085. CocraBuTh ypaBHeHHe cdepn paguyca r=3,
Kacamwelics nmockocts X+ 2y-+22+3=0 B TOuke
M, (1; 1; =3).

1086. Buuncauts papuyc R cdephl, KoTopast Kacaercs
nJjockocred 3x + 2y — 62 — 15=0, 3x 4+ 2y — 62 + 55 =0,

1087, Cepa, ueHTp KOTOPOH JEKHUT HA NpAMOH

{2x+4y—- z2—T7=0,
4c+5y+2—14=0,

kacaercst miaockoctet x4 2y —22—2=0, x-+2y—
— 22+ 4=0. CocraBuTh ypaBHeHHe 3TO# cdepHl.

1088. CocraBurk ypaBHeHne cdephl, Kacamliefica AByX
napaJjjedbHeIX nJockoctell 6x — 3y — 22 — 35=0, 6x —
— 3y —22+4+63 =0, npuuem 'OXHOH H3 HHX B TOUKE
M, (b; —1; —1). -

1089. CocraBuTh ypaBHeHHe cdeprl ¢ uenTpom C(2, 3;
—1), KOTOpas OoTceKaeT OT NpsSMoM

{ 5x — 4y 4+ 32 4+ 20 =0,
3x—4y+ z2—E8=0
XOpAY, MMeloWyIo AJHHY, paBHYO 6.

1090. Onpeneantb KoopiauHATH ueHTpa C M panuyc r
chepnl, 3aTaHHON OZHHUM H3 CIEIVIOUIUX YpaBHEHWIi:

D) (x =3P+ @+ 2P+ (2 —5P=16;

2) (x+ 1P+ @y—3P+22=9

3) 242+ 22 —4x —2y+ 22— 19=0;

4) x*+ 12+ 22— 62 =0;

5) x?+ y? + 22+ 20y =0.

1091, CocraBHTh NapaMeTpHuecKHe YpPaBHEHUS THaAMeTpa
cheper x2+ y2 4+ 224 2x — 6y -}z — 11 =0, nepnesguxy-
JSIPHOTO K INIOCKOCTH DX~y -4 22 — 17=0.
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1092. COCTaBHTb KaHOHHYEeCKHEe YpaBHeHHUs Juaverpa
cheps_ 4+ yr+22—-x+3y+2—-13=0, napamenbﬁoro
npavoit x=2{—1, y=~—3t4-5, z2=4t+47.

1093. YCTaHOBHTb, KakK pacnoJjoxena Touka A (2; —1;3)
OTHOCHTEJbHO Kax¢IOH M3 ciefyolux cdep — BHYTPH, BHE
HJAH Ha TNOBEPXHOCTH:

1) (x =32+ @+ 1P+ (z—1P=4

2) (x4 147+ (y — 11¥ + (2 + 12)* =625;

8) (x — 6P+ (y— 1P+ (2 — 2’ =25;

4 24+ 22—4x46y—82-422=0;

5) 24 y*+ 22— x4+ 3y —22—3=0.

1094, BriyscauTh Kparuafiliee paccTOSHHE OT TOUKH A
10 JaHHOH cdeph B CJAEAYIOIIHX CAydadx:

a) A(—2; 6, —3), «2+y*+22=4;
6) A(9; —4; ~3),
2+ g+ 22+ 14x — 16y — 242 + 241 =0;
B) A(l; —1; 3), x>+ 42+ 22— 6x 4 4y — 102 — 62 =0,

1095. OnpenenuTh, KaK pacrnoJoxeHa INJIOCKOCTb OTHO-
cuTeJbHO cdepH — nepecekaeT JH, KacaeTcsl HJIH NPOXO-
JUT BHe €e; IJIOCKOCTb M cdepa 3alaHK CJeRYIOUHMH
YpaBHEHHAMHU!:

1) 2=3, x*+y*’+22—6x+2y—1024+22=0;

2) y==1, P4+ 4x—2y — 624 14=0;

3) x =25, R4+t —2c+4y—22—4=0.

1096. OnpenenuTs, Kak pacnoJjoykeHa NpsaMaf OTHOCH-
TeJbHO cdephl — NMepecekaeT Ju, Kacaercd HJIH NPOXOJNHT

BHe ee; npamad U cdepa 3aJaHH CHAeAYIOLIMMH ypaBHes
HUSMU:

1) ¥ =—2¢t -+ 2, y-—3t—-—, z=t—2,

x4 32 +z2+x—4y—32+—--—0
2) x—>5 2+ 25

3 2""'—'—?"
2412422 —4x — 6y 4+ 22 —67=0;
3 {2x— y+22—12=0,
) 2x—4y— 2+ 6=0’
Xt Pt 22 =24 2y f 42 =43 =0
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. 1097. Ha coepe (x—12+(y+22+(z—82=93
HalTH TOUKY M,, GaHKARIIYIO K NJIOCKOCTH 3x~42-19=0,
H BHIUKCJUTL paccrosinie d OT TOUK® M; 10 3TOH MJIOCKOCTH,

1098. Ompenemuts uentp C u paguye R OKPYXKHOCTH

{ (x — 3+ (g + 2)° + (2 — 1)>=100,
' 2x—2y—z+9==0.

1099. Toukn A(3; —2; 5) u B(—1; 6; —3) asasgoTCs
KOHIlaMH NHMaMeTpa OKPYXKHOCTH, NPOXOJALICH Uepe3 Touky
C(l; —4; 1). CocraBuTh ypaBHEHHS 3TOH OKDYKHOCTH,

1100. Touxka C(l; —1; —2) ABageTca LEHTPOM OKPY K-
HOCTH, OTceKarollell OT npaMoi

{ 28 —~y+22—12=0,
4 —T7y—2z2+6=0

XopLy, AJHHa KoTopoil paBHa 8. CoOCTaBHTb YpaBHEHHS
5TOH OKDPV:KHOCTH.
1101. CocTaBuTbh YpaBHeHHS OKPYKHOCTH, MpOXOmsiiei
yepes Tpu ToukH M, (3; —1; —2), My(1; 1; —2) u M5(—1; 3; 0).
1102. launl nBe cdephl

2 2 2 2
(x—m) 4+ (y —n) +(2—p) =Ry, »

(2 2 2 2

(x — Mo} + (y — 1) + (2 — po)" == Ry,
KOTODHIE TNEepecexkarmTes N0 OKPYIKHOCTH, JexXalled B HeKO-
TOpoH mJockocTH . Jlokasarh, uro Jobas cdepa, mpos
XOJsIIasl yepe3 OKPYXHOCThL IepeceueHusa NAHHHIX cdep,

d TaKiXe INJOCKOCTh T MOTYT OHITh npenctaBJeHbBl ypaB-
HeHHeM BH/a

a|(c—m) + (g —m)’+ (2 — p) — Ri] +
+ B [(x = my)’ + (y — 1o’ + (2 — p,* — R3]
npy HaAJexaueM BeIGOpe uHces a H P

1103. CocraBuTh ypaBHeHHe IMJOCKOCTH, NPOXOnAIlLed
yepe3 JIHHHIO mepeceueHHs NBYX cdep:

252+ 22+ 222+ 3x — 2y + 2 — 5 =0,
2+ 4+ 22—=x+3y—224+1=0.

1104. CocraBuTh ypaBHeHHe cdeprl, NPOXOLAIIEH yepe3
HayaJ/ 0 KOODIAHHAT U OKPYKHOCTb

{ x2 4 % + 22 =25,
2x—3y+952—5=0.

0
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1105. CocTaBuTh ypaBHeHHe cdepH, npoxonﬂmeﬁ yepes
OKPY2KHOCTb

{x2+J 4 22— 2¢x+ 3y — 62 —5=0,
5+ 2y —2—=3=0
u Toury A(2; —1; 1).

1106. COCTaBHTb ypaBHeHHe cdephl, npoxoasilell yepea
JB€ OKpYXHOCTH!:

{x2+22=25, {x2+z2=16,

y= 2’ Y= 3,
1107. CocTaBHTh ypaBHEHHe xaca're.nbﬁoﬁ NJIOCKOCTH
x chepe X2+ y* 4 22=49 B Touxe M, (6; ; —2).

1108. Jlokasars, UITO MJOCKOCTH 2x — 6J + 32 —49=0
xacaetest chepht X2 4 ¢ 4+ 22 = 49. BHIUUCIUTL KOOPAHHATH
TOYKH Kacauud.

1109. [Tpu xaxux snaqennﬂx a nJaocKoeTh X + y -+ 2 =a
kacaetcst cohepnl x2 -+ 2 + 22 =12,

1110. CoctaButsb ypapHenue KacaTeJbHOH TIJIOCKOCTH
x cpepe (x—3)°+(y—1)°+(2+2)>=24 B Toure M, (—1; 3; 0).

1111, Touka M, (x;; y; 2;) NeKUT HA chepe x2+ﬁ+22—-r~
CocTaBUTh YpaBHEHHE KacaTeJbHOH MJOCKOCTH K 3TO#
cthepe B TOouke M.

1112. BriBeCTH ycJIOBHE, NIPH KOTOPOM IMJOCKOCThH Ax-4~
-+ By + Cz 4+ D=0 kacaerca coepwr x?+ y° + 22 = R2,

1113, Touxka M, (x;; y;; 2,) JexuT Ha chepe (x — a)® +-
+ (y — B)? + (z — y)> =r2. CocTaBuTh ypaBHEHHe KacaTeb-
HOH nJockocTH kK 370l cbhepe B Touke M.

1114, Yepe3 TOUKH nepeceyeHus MPsIMOH x—- 3t — 5,
y=>5t—11, 2=—4t+9 u cdepnl (x4 2?4+ (y — 1) +
+(z + 5)2—-49 NpOBEJeHBl KacaTeNbHble nnocmcm K 9TOf
chepe. CocTaBuTh UX YpaBHeHHT.

1115, CocTraBuTh ypaBHeHHS NJOCKOCTeH, KacaTeJbHbIX
K chepe x*+ 4?4+ 22=9 ¥ napa/seJbHHX IMJOCKOCTH X--
+2y — 2z 4 15=0.

- 1116, CocTaBuTh ypaBHEHUs NJOCKOCTel, KacaTeJbHBIX
K chepe (x — 3P+ (1 + 2)° + (z — 1)*=25 w napaniespunx
niockoct 4x + 3z — 17=20.

1117, CocraBuTh ypaBHEHHS IJOCKOCTEH, KacaTeJbHbIX
K chepe x2+y21-§2—10x;|—2y—l;2(133z—11_{2_’>?0 H_glapa.n.nenb-

X _y-1__=z x _y+1l_z-—=8
HEIX NPAMBIM ——f—="—p=—p—, — 3= = -
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1118, JlokaszaTh, uTO Yepes NpaAMYIo
{ 8x — 11y +82—30=0,
X—y—22=0

MOXKHOQ IIPOBECTH JIBe IJOCKOCTH, KacaTeJbHHe K edepe
4124224+ 2x—6y+42—15=0, u cOCTAaBHTH HX
VpaBHeHHS. :

1119. JJoxasaTs, uTO Yepe3 NpAMYy0 = '; 6 =y-43 =2z-1

HeJb351 IPOBECTH MJIOCKOCTh, KacaTe/IbHyIo K chepe X242+
+22 —4x 4 2y — 4z +4=0.

1120. [Hoxasarb, UTO uepe3 npsMylo x ==4f-}+4, y=
=3f{+ 1, 2=1¢-41 MOXKHO NPOBECTH TOJBKO OJHY MJO-
CKOCTh, KacaTeabHylo K chepe x2-+ 42+ 22— 2x 46y +
+ 22 48 =0, u cocTaBUTh ee ypaBHeHue.

§ 45. YpaBHeHuss MAOCKOCTH, mMpaAMo# M cdhephl
B BEKTOPHOH CHMBOJIMKe

B nansmefimem cuMBos M (r) o3mauaer, 4TO £ €CTh paguyc-BEKTOp
Toukd M.

1121, CocTaBuTh YypaBHeHHe TIIJIOCKOCTH o, KoTopas
npoxonuT uepea Touky M, (rq) 1 HMeeT HOpMa/IbHLIH BEKTOD n.

Pemenue *). Ilyctb M (r) — nponasossHag Touka. OHa JeXHT

P TJIOCKOCTH O B TOM M TOJBbKO B TOM (CJdyuyae, Koraa Bektop MM
nepnengukyAapes K n. [IpH3HaKOM NepPNEHIMKYJAPHOCTH BeKTOPOB
SBJAETCS] PABEHCTBO HYJIO HX CKAJAPHOTO NpoH3BeleHus. TakuM o6pa-

soM, M¢M L n B TOM H TOMBKO B TOM CJydae, KOTJa

- MoM+n=0, (1)
BbipasuM BeKTOp MM uepes pannycH-BeKTODH €ro KOHIA H Hayaa:
m= r=-—roy
Orcwoaa n u3 (1) maxomum:
(r —ry)n=0, (2)

D70 ecTh YpaBHEHHE MJOCKOCTH ¢ B BEKTODHOX CHMBOJMKE, MY Ya0-
BJETBOPAET DAJHYC-BEKTOP # TOIKH M B TOM H TOJBKO B TOM Cayuae,
Korza M JIeXHT Ha NJAOCKOCTH O [7 HA3KBACTCHA TEKYIIHM DPaAHYCOM-
BeKTOPOM YpaBHeHHS (2)].

1122. Jokasars, uto ypasHeHue rn -+ D =0 onpepeasier
NJIOCKOCTh, NepPHeHIUKYJSPHYI0O K BeKTopy n. Hamucatb

*) 3anauyn 1121 u 1129 cymecTBeHHHN 1/ NPAaBHJILHOrO MHOHHMAaHHA
sanau sroro maparpada, Mx peireHna npuBojsfiTCA B TCKCTE.
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ypapHeHHe 9TOM IJIOCKOCTH B KOOPAMHATAX NPH yCJIOBHH,
aro n=1{4, B, C}.

1123, daunl egnHHYHBEIA BekTop n’ u uncao p > 0. Jo-
Ka3aTh, YTO ypaBHeHHe ra’ — p==0 onpeze/seT IJOCKOCTb,
nepleHIHKYIAPHYIO K BEKTOPY A’ H 4TO p €CTb PACCTOSHUE
oT HauaJa KOOpIHHAT 10 mJaockKocTH. Hanucars ypasHeHue
oTOfl NJOCKOCTH B KOOPJHHATAX INPH YCJOBHH, UYTO BeKs
top n® 06pasyeT ¢ KOOPAHHATHBIMH OCAMH YruBl @, B H v.

1124. Buyuceaurs paccrostiue d ot Touku M, (r;) no n.o-
ckoctd rn® — p==0. Brlpasutb paccrofive d TaKxe B KO-
opJMHaTax INpH YCJOBHH, HUTO "1-‘-"_-{361; y; 2z}, nd==
= {cos a; cosP; cosy}.

1125. JHaunt gxse Toukun M (r;) u M,(r,). CocraBursb
ypaBHEeHHe MJOCKOCTH, KOTOpasi NPOXORHMT uepes TOUKY M

nepHneHLHKYAAPHO K BEKTODY MM,. Hanucars ypasHeHUe
5TOH TJIOCKOCTH TaKXXe B KOODAHHATaX NPH YCJOBHH, YTO
ri={x; Y 21h Fo={Xa Y 2o}

1126. CocTaBHTb YpaBHeHHe MNJOCKOCTH, KOTOpas Ipo-
XOZUT uepe3 TOUKy M, (ro) mapansesnHO BeKTOpaM @, H @,.
Hanucats ypaBHeHHe STOH NJOCKOCTH Takke B KOOpIHHA-
Tax OpH YCAOBHH, 4TO fo={x¢; Yo 2o} @ ={;; my; ny},
ay={l;; my; N

1127. CocTaBHTh ypaBHeHHe IJIOCKOCTH, NIPOXOjsiLiei
yepe3 Tpu TOUKH M, (r;), My(rs) B Ma(r;). Hanucars ypas-
HeHHe 5TOH MJOCKOCTH TakKXe B KOOPAHMHATAX NpPH YCJAOBHH,
uto ri={%1; Y15 21} ro={xy; Yo; 2o}, ¥3={x3 ¥ 23}

1128. CocTaBuUTh ypaBHEHHe IJIOCKOCTH, KOTOpas mpo-
XORUT yeped Touky M, (r;) nepneHgHKyJASPHO K IJIOCKOCTAM:
rn, -+ D, =0, rn,+ D,==0. Hanucate ypaBHeHHe 3TOH
MJOCKOCTH TaKKe B KOOPJAHHATaX NpPH YCJOBHH, UTO F(==
={xp; Yo; 2o} m={A;; Bi; Ci}, ny={Ay B, Co}.

1129, lokasaTh, uto ypaBHeHHe [(r —rj)a]=0 ompe-
JeJsieT NpAMYl0, KOTOpas NPOXOJHT dYepe3 Touky Mq(ro)
napaJiiebHO BEKTOPY @, T. €. UTO 3TOMY YpaBHEeHHIO yJo-
BJIETBOpSIeT PagHyc-BeKTOp r ToukH M (r) B TOM H TOJBKO
B TOM cJayuae, Korja M JexuT Ha YyKalaHHOH mpsMoi.

JokxasartesdbcTBo. PaccMOTPHM NpOH3BOMBHYIO TOuky M (r).
ITyets r ynobnersopseT RAHHOMY YPABHEHHIO; NO MPABHJY BHIUHTAHUS
BEKTOPOB r — ro= M, M; Tak xaxk [(r — ry)a] =0, 10 [MyMa] =0
CJIeJOBaTe/IbHO, BeKTOp MoM KoJnHeapeH BeKTOpYy €. 3HAuuT, Touka M
JEUMCTBHTEJBHO JeXHT Ha NpaMoil, KOTopas NpoXOLHT uepes M, B Ha-
npaBJedyy BeKTtopa a. O6parHo, myeth M JeXuT Ha 9TOH NpSMOH.
Torza MyM xonnumeapen a. Cregomaressio, [MoMa] =0; no MM =
=r —ro orcoga [(r—ro)a]=0. Hrak, sajaHHOMy YpaBHEHHIO
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YROBNETBOPSACT PAXHYC-BEKTOD £ TOUKH M B TOM H TOJBKO B TOM ¢Jye
gae, Korja "M JIeMMT Ha yKasaHHOH npAMoR (7 HasHBaeTCH TeKYmuM
panuyc-BEKTOPOM YpaBHEHHS).

1130. dokasaTb, 4TO ypaBHeHHe [ra]=m omnpeneaser
NpsAMyI0, Napanie/ibHyI0 BeKTODY @.

1131. JJokasarh, YyTO mapaMeTpHuecKOoe YpPABHEHHE r==
==r, - af, TIe ! — nepeMeHHHI] napaMerp, onpeAenser nps-
MYIO, KOTOpas INpPOXOAHT uepe3 TOuky M,(ry) (T. e. npu
n3MeHeHuH ¢ Touka M (r) nBuKeTCH 10 yKAa3aHHOH MpsIMOii),
Hanucars B KOOpPAHHATAX KAHOHHYECKHE ypaBHEHHA S5TOH
NPSIMO NPH YCJOBHH, UTO ro=={X¢; Yo; 2o} @={l; m; nl.

1132, ITpamas npoxoaut uepes gBe Touku: M, (r,) u My (r,).
CocTaBHTh €e ypPaBHEHHS B BHJAe, YKAa3aHHOM B 3aauax
1129, 1130, llgl.

1133. CoctaBuTh YpaBHEHHEe IJOCKOCTH, NMPOXOMAsIie
yepe3 ToUKky M, (r|) nepneHgUKYAIPHO K NPAMOH r == r, — af.
Hanucatpe ypaBHeHHe 3TOH NJIOCKOCTH TAKXKe B KOOpHHHATAX
NpH yCJAOBUH, UTO 7| =={x(; yi; 21}, a={l; m; n}.

1134, CocTaBHUTh ypaBHEHHEe IIJIOCKOCTH, IPOXOMIslLe:
uepe3 TOuky M,(r,) napaanensno npaMeM [ra,]=m,,
[ra,) = m,. «

1135. CocTaBHTh YypaBHEHHE IJOCKOCTH, IPOXOHsiLell
yepes TOuKy M,(r,) NepneHIUKYJAPHO K NJIOCKOCTAM
rn1+D1=O, rn2+D2=0-_

1136. Tlpamas npoxomut uepe3 Touky M,(r,) nmepmen-
IHKYMIAPHO K MIOCKOCTH rn -+ D ==(0. CocraBuTh ee ypas-
HeHWe B mapaMeTpHUecKOM BuZAe. HamucaTh KaHOHHYeckoe
ypaBHeHHe 3TOi NpsMOH B KOOPAMHATAX MPH YCJOBHH, YTO
ro={xy Yp 2o n={4; B; C}L

1137, Tlpamas npoxomuT uepe3d Touky M,(r,) mnapa.-
JIeJIbHO TJockocTaM ray -+ D=0, rn, -+ Dy==0. CocTasurs
ee ypaBHeHHe B mapameTpuuyeckoM sHje. Hamucats xaHo-
HHYeCKOe ypaBHeHHe 3TOH NPAMOH B KOODAMHATAX IpH
YCJIOBHH, UTO Fo={Xo; Yo; 2o}, m={A; By; C1}, ng=={Ay; By; Cy}.

1138. BriBecTH ycnoBHe, NPH KOTOPOM IpsaMas r==
==r, -+ @t nexXUT Ha muaockocTH ran -+ D ==0. Hanucarte 3710
YCJOBHE TAaKXe B KOOPIAHHATAX OPH YCJIOBHH, UTO fFo==
= {xq; ‘Yo, 2} @a={l; m; n}, n={4A; B; C}.

1139. CocraBuTh ypaBHeHHe IJOCKOCTH, NpOXoAsiiiel
uepes NpAMYIO 7 ==r, - a;f napansieapHo npaMoi [ra,]=m.

1140, BriBecTd ycJOBHE, NPH KOTOPOM JBe INpPIAMBIG
r=r +at u r=r,+a,! Jexxar B OIHOH IJOCKOCTH,

1141. HafiTu paguyc-BeKTOp TOUKH lepeceueHus NpsiMoi
r=ry,-+ at 1 naockoctd rn-+ D=0. BuuHc/auTL Takxke
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KOOPILHHATH ¥, Y, 2 TOUKH MEpeceueHusr NpH yCJIOBUH, UTO
ro=={%0 Yo; 2oh @a={l; m; n}, n={4; B; C}.

1142. Hatitu panuyc-BekTop mpoekmun M, (r;) Ha mJo-
ckocTh i+ D ==0. BHuHCIHTh TaKkXKe KOOPAHHATH X, Y, 2
5TOf MPOEKIHN IIPH YCJIOBHH, UTO F=={x;; y; 2;}, n=={A; B; C}.

1143. Haiitia paauyc-BeKTOp npoexuuu touks M, (r,) Ha
npaAMYIo r =1, &l. BEIYMCAHTD TaKKe KOOPAUHATH X, Y, 2
5TOR TNPOEKUHH NPH YCJIOBHH, 4TO ri=={X;; y;; 21} ro=
={x0', Yo Zo}, a={l; m, n}'

1144. Boiuucauts paccrosuue d Ttouku M, (r;) ot mpsa-
Moli r=ry-+ at. Bripa3urh paccrosinue d TaKxke B KO-
opAMHATAX NPH YCJIOBHH, UTO Fy = {X{; ¥1; 2}, Fo=={Xo} Yo} 2o}
a=={l; n, l’l}.

1145. BriuucauTh Kpartyaiiliee paccTOsHHe d MeXny
JBYMSl CKPEUIHBAIOIUMHUCA NPAMBIMH: ¥ ==r @ U r=
==y - @yf. BEIpasurs paccrosHue d TakxKe B KOOPAHHATAX
UpH YCJOBHH, UTO

ri={x; Yy 2ih ro=={X Yo 2o},

a ={l;; m; n}, ay={ly my nyh

1146. Jlokasath, uTO ypaBHeHHe (r — rg)° = R? onupene-
aser chepy ¢ uentpom C(r,) u paguycoM, paBHHM R
(T. e. YTO 3TOMY VpaBHEHHIO YHIOBJETBOpSeT paguyc-
BeKTOP r TOYKH M B TOM M TOJBKO B TOM CJayuae, korma M
JIEXKHT HA yKa3aHHO# coepe).

1147. Hafitu panuyc-seKTOpH TOUeK nepeceyeHUs npsamMol
r=at ¥ chepn r>=R? BHYHUCIUTH TaKKe KOOPIHHATH
TOUEK IlepeceueHHs NPH YCJAOBHH, uTo @={l; m; n}.

1148. Hajiti pagnycH-BeKTOPH TOUEK IepecedeHHs mps-
Moli ¥ =r,+ at u cdeph (r — ro)? = R?, BHUHCIHTL TaKKe
KOOPIHHATH TOUEeK IMepeceyeHHs NPH YCJOBUH, UTO ry==
={xy Yo; 2o}, @a={l; m; n}

1149. Touka M, (r;) nexur Ha codepe (r — ry) = R>
CocraBHTh ypaBHEHHe KacaTeJbHON NJAOCKOCTH K 3TOMH
chepe B TOouke M,.

1150, CocraBuTh ypaBHeHHE cdephl, KoTopas uMeeT
uentp C(r,) u Kacaercs MIOCKOCTH rn -+ D =0. Hanucats
ypaBHeHHe 3TOH chephl TakXKe B KOOPAHHATAX IpPH YycJO-
BHU, uTO ry=={x;; 4y, 2} n={4; B; C}.

1161, CocTaBuTb ypaBHeHHS ILIOCKOCTEH, KacaTeJIbHBIX
K chepe r2=R? u nmapaJaeabHHX IJIOCKOCTH rn 4 D==0.
Hanucats ypaBHeHus 3THX TNJOCKOCTEH TakkKe B KOOPHH-
HaTax npu yecsaosmuu, uto n=={A4; B; C}.
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1152, Yepe3 TOUKH NepeceyeHHUS NPAMON r=r,-- af u
chepsl (r — rp)’> = R? npoBeleHH KacaTeJbHble IJOCKOCTH
k atoii chepe. CocraBuTh MX ypaBHeHus. Hanucare ypas-
HeHHs 3THX INJOCKOCTeH# TakXe B KOOPAMHATAX NPH YCJO-
BHH, 4TO ro=={Xy; Yo 2o} @={l; m; n}.

§ 46, IoBepxHOCTH BTOpOro MopsAKa
DVIVUNCOUNIOM HAa3HBAETCs MOBEPXHOCTB, KOTOpPasg B HEKOTOpol cH-

CTeéMe [eKapPTOBHX INPSMOYTOJbHEIX KOODAMHAT ONpPEREJsIeTcs ypaBHe-
HHEM

x2 y2 22
wTEptE=1 (1)

Ypasuenue (1) HasHBaeTCd KAHOHHYECKMM YpPaBHEHHEM OSJUIHICOHAA,
Beauunusl @, b, ¢ cyTh noayocu simunconna (puc. 47). Ecan Bce ouu

pasJuuHbl, SJAJHNCOMN HA3HIBACTCS TPEXOCHHWIM; B CJAyuae, KOIJa KaxHe-
HHOYIb [BEe M3 HUX ORUHAKOBH, SJJIHICOHUJ, SIBJISETCA MNOBEPXHOCTHIO
ppauenus. Ecan, Hanpumep, a==b, T0 ockio BpaueHust Oyxer Oz, Ilpu
a = b < ¢ 3JUIHNCOUN, BPAIeHUS HASKIBAETCS BHITHHYTHIM, NPU a=b > ¢—
c;{am.u. B cayuae, xoryxa a=b== ¢, SJUIHNCOMJL NPEACTABJSET COGO
chepy.

['unep6osonnaMy Ha3HBAOTCA MOBEPXHOCTH, KOTOPhlE B HEKOTOPOIt
CHCTE@ME JeKAPTOBHX IPSAMOYTOJBHEIX KOODIUHAT ONPEIENsOTCH ypas-
HEeHUAMI:

x? 2 22
FrE—T=1 @
52 2 2
w—-dz --|---w—‘g2 — e == -], (3)

TFumepGonoun, onpemenseMbifi ypaBHeHHeM (2), HasbIBaeTcs OJHO-
noJoCTHHM (puc. 48); runepfonocun, onpeienseMrii ypaBuenueMm (3), —
JByXmosocTHHM (puc. 49); ypaBHenus (2) H (3) Ha3nBAOTCA KaHOHHuE-
CKHMH YpaBHEHHSMH COOTBETCTRYIOULHX runepbononios, Beanynum a, b, ¢
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pasHBalOTC MOdyocaMH runepGosonza. B eaywae onHONOMOCTHOrO rife
nepGoJIOHNA, 33JaHHOTO YDaBHEHHEM (2), ToubKO mepBHe 3 HEX (a H b)
nokasand Ha piuc. 48. B caywae ABYXNOJOCTHOTO runepGoJOHIA, 3agaHe
poro ypasHeHHeM (3), omma' u3 HuX (MMEHHO, €) moxasaHa Ha puc. 49,
T'unep6ONOUIL, ONpeNeseMue ypaBHe- -

auami (2) 4 (3), mpu a==0 ssasoTCA F 4
JOBEPXHOCTAMH BPAILCHUS.

Pue. 48, Puc. 49.

[TapaGonounaMu HASHBAIOTCA NOBEPXHOCTH, KOTOPHE B HEKOTOPOH
cucreMe AEKapTOBHX NPAMOYroJbHHX KOOPAHHAT ONPeNeAnTCa YypaBse
HEeHHAMH:

2 2
%+%=% (4)
2 2
T ®

TZe P U q — MOJOXKHTEJBHHE uHCaa, Ha3klBaeMbI@ NMapaMeTpaMH napae-
Gonaouna. IMapabosoun, ompexenseMuit ypasHeHneM (4), HasHBaeTcs
sJsaanTageckuM (puc. 50); mapadoaonn, onpeenaaevsiit ypasuenueMm (5),—
runepGonnyeckum (puc. 51). Ypasuenus (4) u (5) HA3HMBAIOT KaHOHHYE«
CRUMU YDABHEHHSMH COOTBETCTBYIOIHX mapaGonounos. B ényuae, Koraa
P = g, napaGoJons, onpene.geMul ypaBueHHeM (4), ABJSETCA HOBEpXe
HocThlo Bpainenust (Bokpyr Oz). .

PaccMorpum Teneps npeofpasoBanne IPOCTPAHCTEA, KOTOPOR HA3HI
Ba€TCA PAaBHOMEDHEIM CXaTHeM (HJH DPABHOMEPHHIM DAaCTSIKEHHEM).

Brbepem kakyio-HHGYIb MIOCKOCTh; 0803HauuM ee Gyksod O. 3ae
AaluM, KpoMe TOro, HEKOTOpOe NOJOXHTEebHOE yucao ¢. [lycts M-—
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NIPOM3BOJbHAA TOYKA MPOCTPAHCTBA, He Jexkauras Ha MIoCKoeTH «, Mo—
OCHOBaHHE NEepHeHANKYJIP4d, OMYIEHHOro Ha MJOCKOCTh O M3 TOYKH M.
Ilepemectum Touky M mo npsamoit MM, B HoBoe novdoxenne M’ Tak,
uTQOH HMEJNO MECTO PaBeHCTBO

MQM, =q- MoM

H yrobh MocJe MepeMeUIeHHS TOuKa oeTaltach C TOH e CTOPOHH OT
IJIOCKOGTH @, TJe oHa Oblia nepsoHauadbHo (puc. 52). TouyHo Tak XKe
Mpbl TTOCTYNHM CO BCEMH TOYKAMH NMPOCTPAHCTBA, HE JeXKallAMH Ha nJo-
CKOCTH (/; TOUKH, KOTODHIE€ DACIOJIOKEHH HAa IJIOCKOCTH ¢, OCTABHM Ha

Puc, 51,

cBoMX Mecrax. Takum o6pa3oM, Bee TOUKH NPOCTPAHCTBA, 32 HCKIIOUe-
HHEM TeX, uTO JeXaT Ha IJIOCKOCTH ¢, NepPEMECTATCs; NPH 9TOM pace
CTOSIHHE KaXKJAOH TOUKH OT MJIOCKOCTH O M3MEHHTCH B HEKOTOpoe ompe-
JeJIeHHO® YHCJIo pas, obiuee nias Bcex touek. OnHcmBaemoe ceifuac me-

peMellleHHe TOYeK HNPOCTPAHCTBA

M Ha3hHIBAETCS 0 PABHOMEDHEIM CXKa-
’ THEM K NJOCKOCTH O YHUCJIO § HOCHT
M Haspanue Ko3phHuUHUEHTA CXKaTHS,
= ITycrs maHa HexoTopast mopepX-

HOCTh [, NpH paBHOMEPHOM CXKaTHH
NPOCTPAHCTBA TOYKH, KOTOPHE €€ CO=
CT4BJAIOT, NEPEMECTATCS W B HOe
BHIX MMOJOXKEHUSX COCTABAT ITOBEPXe
Puc. 52. Hocth F/. ByzeM romopurh, uTO
nosepxnocrb [’ noayuyeHa 3 F
B pe3yJbTaTé PaBHOMEPHOrO CKaTHA npocrpaHcrBa. OKasuBaeTCs, 4To
MHOTHE TIOBePXHOCTH BTOPOro mopszaka (Bce, KpoMe T'HnepGoarYecKoro
napafoTouja) MOXKHO NOJYYHTh B De3yJbTaTe PAaBHOMEPHOIO CKATHSA
U3 JOBEPXHOCTEH BpalleHHd. '
I pumep. JdokasaTb, YTO HPOM3BOJBHELIH TPEXOCHBIA 8/IHICOHA

x2 y2 22
@ttt =l

MoskeT OHTH MoJyueH u3 chepH
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p peayJibrare IBYX MOCTeIOBATENLHEIX DABHOMEDHHIX cxkatuft mpocT.
paHCTBA K KOODAHHATHEIM MTOCKOCTAM: K INIOCKOCTH Oxy ¢ xoaddunnex-

c
ToM CKATHA ¢y ==— K K IJIOCKOCTA Oxz ¢ Ko3pduiHeHTOM CXKAaTUH
b

——

g2= "
JlokasaTemaberTBso. [Tycrs Ipou3BOANTCS PABHOMEPHO® CKATHE

, - c
npoCcTPaHCTBA K IIOCKOCTH Oxy ¢ xrosdpbunuesToM gy == — H TyCTb

M (£ Yy @)—Touka, B KOTODYIO NEPEXONNT NPH STOM TOuKa M (x; y; 2).
BripasdM KOOPAHUATH X', Y, 2 TOUKH M’ uepea KOOpAHHATH X, Y, 2
woukd M. Tax Kak mpsamas MM’ nmeprnenaukyaspHa K miockoctn Oxy,
o x =x, Y =y. C npyroft cTOpoHH, TaK KaK PacCTOSHHE OT Touku M’
no maockoeTH Oxy DaBHO PACCTORHHUIO OT ToukKd M 10 3TOM MJIOCKOCTH,

¢ ¢
NOMHOKEHHOMY HA 49HCI0 §; == L To 2 = —~ Z.

TaxuM 00pasoM, MH MOJAYYaeM HCKOMBIE BEIDAKEHUS:

X =z, ¥ =1, = -Z- 2, (6)
WK
r=x, y=y, z=-§-z’. (7

[IpeanoaoxuM, uto M (x; y; 2)—mnpousBosibHas Touka chepur
1ty + F=al

SaMeHuM 3AeCh X, Y, 2 HX BHpaxkeHuaMa (7); MH MNOJIyudaM:

OTKYJa

CienonaTenasto, touka M’ (x'; ¥’ 2') MeXHUT HA 5AMNICOMIE BPALLEHHT,
AHatoruyHo, Mbl AOMKHEI OCYLIECTBHTH CXKATHE MPOCTPAHCTBA K IJIO-
¢xoeru Oxz no dopmynam:

4 174 4

a
¥=x" Y=y, =2

TOTAA MOTYUdM TPEXOCHHIA SJMHICOUT W HMEHHO TOT, YPABHEHHE KOTO«
poro ZaHo B YC/JOBHH 3aJaud.

OTMeTHM elle, YTO OZHONOJOCTHHIH rumepbosoun H rumepdoluyes
CKuii mapaGosony, CyTh JIHHefuaTele NOBEPXHOCTH, T. €. OHM COCTOST H3
NPAMHYX; 5TH MNPSIMBIE HASHBAIOTCA NPAMOJHHEARMIMH 06pa3yIoMUMY
VKa3aHHEIX MOBEPXHOCTEH.

Oxnono/iocTHH runepsoaous -

2 2 2
BLY 2
a b c*
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HMEEeT JBe cHCTeMHl NPAMOJMHEHRHEIX o6palyiounx, XOTOphle onpeje-
JSIOTCA ypaBHeHHHMHl

o (£+Z2)=p(1+%), !'a(%+§)%ﬂ(l-%),
p(5=F)=e(-F)  [p(E-3)=(1+3)

rje o U P — HekoTOpBle YHCJI4, HE PaBHHE OJHOBPEMEHHO HYMI0. ['He
nepGoJiuyeckuit mapaGoJaoun,
x2 2

P q

TaKxKe HMEeT JBE CHCTEMH TNPAMOJHHEAHHX 00pasyiollHX, KOTOpPHE
onpejensaioTCs YPaBHEHHSIMH:

R i v s
v PR

KoHnyeckoi nOBEPXHOCTDIO, HIH KOHYCOM, H33HBACTCH NOBEPXHOCTS,
KOTOpas ONMHCHIBaeTCHA ABUXymie#icss npaMol (o6pasyouefi) npu yesmao-
BHM, UTO 3Ta IPAMas NMPOXOJLMT yepe3 MOCTOSHHYIO TOUKY S H mepeces
KaeT HeKOTOpyio ompexenennyro aupuio L. Touxa S nasmBaerca Bep-
WHHOR KoMyca; JunHs L — Hanpasmsiowef.

Lunuuapryeckoll MOBEPXHOCTEIO, MM LHAUHADOM, HA3HIBAETCH INO=
BEPXHOCTb, KOTOPAs OMHCHBACTCA ABUXKYIIEHACH npsiMoRt (obpasyioweit)
NpH YCJIOBHH, 9TO STa NPAMas MMeeT MOCTOSHHOE HANpaBJeHHE M nepes
CeKaeT HEKOTODYI0 onpeje/eHHyio JauHHi0O L (HanpaBaswouyo).

1153, YcTaHOBHTD, UTO MJOCKOCTD ¥ — 2 == 0 nepecekaer
x2 2 22 o
SJIJTHIICOUL T€+% +T=l N0 3MJMANCY; HAHTH €ro mo-

JIYOCH H BepILHHHI.
1154, YcTaHOBUTb, YTO MJOCKOCTh 2 -+ | ==0 nepecexaer

2 2 2
OJIHOTIOJIOCTHHIH runep6oJaoun —52— — % -+ —%— == | mo runep-

60Je; HAHTH ee MOJYOCH H BepIUHHHI,
1155, YcTaHOBUTH, UTO NJOCKOCTD ¥ -} 6 = 0 nepecexkaer

° 2 2
runepbonnvyeckut nmapaboJsonn %——%:—62 mo napatouJie;
BalTH ee mapaMeTp H BepIUHHY. .

1156. HaiiTu ypaBHEHHS NpoeKuH# Ha KOOPAMHATHHE
IJIOCKOCTH CeueHHs SJIJIMNITHYECKOTO napabo/ionaa i 4 2%=x
IJOCKOCTRI0 X+ 2y —2=0 -

1157, yCTaHOBH’I;b, KakKas JIMHUSA SBJASeTCS CeueHHeM

X2 y 22
saMMNCOBAa 5 -+ 7 + 7 =1 mrockoctsio 2x — 3y +- 42—

— 11 =0, 1 HalTH ee LEHTp.
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1158, YcTaHOBUTh, Kakas JHHUA $SBJAETCA CeueHHeM
2 2
runepGOJHUECKOTO MapaGOIOHAa - — ==y IIOCKOCTHIO
8x —3y+42+2=0, u HalTH ee LEHTp.
1159, YcraHOBHTb, KaKHe JIMHHH ONpefeJsioTcs cJje-
LYIOWHMMH YpaBHEHASMH;

1 x? y: 2) X __ v

)[—3'+'es“‘22’ . ){ T— =2
3x—y-+62z—14=0; x—2y+2=0;

3 x2 y2 22_

){T+—9"_'§€“l' :
Ox — 6y + 22 — 28 =0,

¥ HaliTH LEeHTP KaxAOH U3 HHX.
1160. ¥craHOBUTh, NPH KAaKHX SHAYEHHAX M NJIOCKOCTH
x -+ mz—1=0 nepecexkaer ABYXNOJOCTHHZ rumep6oJ0ouL
%2+ y?— 2= ~1 a) no sauuncy, 6) no runepboue.
1161. YcTaHOBATL, NPH KaKHX SHAUEHHAX /M MJOCKOCTH
X+ my—2=0 nepecekaer s MUNTHUECKHI IapaboJous,
2 22
%+ 5=y 2) no samncy, 6) mo mapaGose.
1162, dokasaTh, uTO 3JJHNTHYECKHH I1apaboJous,
2
T-l——i—,=2y HMeeT OJHY OGWIYI TOYKY € MJIOCKOCTBIO

2% —2y—2—10=0, 1 HaliTH ee KOODAHHATHL.
1163, [lokasarb, UTO JABYXIOJOCTHHH runep6oJonn

2 2 2
—’;—-+—y———;—5—=—1 uMeeT onHy OOLLYI TOYKYy € mJIo-
cKkocThio Bx -+ 22+ 5=0, u HalTH ee KOOPAHHATHL.
LA A .
1164, JlokasaTs, 4YTO0 SMIMNCOMX -+ 55+ 5 =1

HMeeT O HY 061y 10 TOUKY € MJIOCKOCTbIO 4% —3y~122~54=0,
H HaiTH ee KOOpPAHHATH.
1165, Onpene/uTh, NPH KAKOM 3HAUeHHH 1 IJIOCKOCTh

2 2
x— % — 22+ m=0 KacaeTcf SJLIHICOHAA -{i—;— +4+
2
+2 =1
1166, CocraeuTh ypaBHEHHE INJIOCKOCTH, IepHeHHKY-
JApHOH K BekTOpy n = {2; -2--1; -;2} H Kacaloleices 3Jai-
THYecKoro mapaGosonia 5+ 4- =2z,

1167, IlposecTn KacaTesbHBE IJIOCKOCTH K SJIHICOUAY
4x* 4 164>+ 822=1 mapaaieJbHO NJOCKOCTH X — 2y --
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22 4 17 =0; BHIUUCJUTDL PACCTOSIHNE MEXKIY HalAEHHHIMH
NJIOCKOCTSIMH.
1168. KosdpuuueHT paBHOMEPHOro CXKaTUs NPOCTpaH-

3
cTBa K maockoct Oyz pased =. CoOCTaBHTb ypaBHeHHe MO-

BEPXHOCTH, B KOTOPYIO IIpH TakOM C3KaTHH Ipeobpasyercs
chepa x?+ y? + 2% =25.
1169. CocTaBuUTh YypapHeHHEe IOBEPXHOCTH, B KOTOPVIO

2 2 2
npeoBpasyeTes SJIHICOH %}- + -g—5- + -%— = | npH Tpex no-

cJIe0BaTeJbHBIX DABHOMEPHBIX ¢XKATHAX MPOCTPaHCTBA
K KOOPIAHHATHBIM MJIOCKOCTAM, ec/H KO3 (PHIHEHT CXKATHS

3 4
K mmockoctH Oxy paBeH —, K IIOCKOCTH Oxz paseH T

3

n k njockoctd Oyz pasen —.
1170. Onpepenuts KoaddHLUHEHTH ¢ H ¢o ABYX HOCJe-
JoBaTeJbHHX PaBHOMEPHBIX CXATHH NPOCTPAHCTBA K KOOD-
JHHATHBIM mnJaockocTaM Oxy, Oxz, KoTopele mpeoBpasylor

2 2
chepy x24 y? 4 22=25 B 'sanmncons -2’55- + —% + —'f;- =1,
1171, CocraBuTh ypapHeHHe NOBEPXHOCTH, ofpasoBaH-
2 2
HOMl BpallleHHeM 2aJHnca 5 -+ % =1, x==0 BoKpyr
ocu Oy.

Pemenue*). Ilycte M(x; y; 2) — npou3BoJbHaA TOYKA @pO-
cTpaHcipa, C — ocHOBalllie NMePneHAUKYJapa, ONYIIEHHOro U3 ToukH M

Puc. 53.

na ock Oy (puc. 53). BpalueHHeM 3TOro nepneHIHKyJaspa Bokpyr och Oy
Touka M MoxeT OHTh-NepeBefeHa B ILIOCKOCTb Oyz; B,dTOM pacmo.o-

skenun o6osuaunmee N (0; ¥; Z2). Takkak CM =CN u CM =V x? + 22,

¥) 3apgaya 1171 pelnena sjech Kak THIOBad.
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.

[Z )=V 2722 (1)
Kpome TOro, O4€BHIHO, YTO

CN=|Z|, 10

Y=y. (2
Touka M JexHuT Ha paccmannBaefuof& NOBEPXHOCTH BpallleHHS B TOM
3 TONBKO B TOM cCJayyae, Korgxa N JeXHT Ba HaHHOM 9JLIHICe, T.e.
xorja

y? VA
77'2_+'E?=“ . (3)

ppHHHMAst BO BHHMaHHe paBeHcTsa (1) u (2), orciona moJjyuaeM ypas-
HeHue IJ8 KOODAHHAT Touku M:

y2 x2+22
w ==L 4

W3 npeaplaywiero SiCHO, 4yTO OHO YJOBJETBOPAETCH B TOM H TOJLKO
B TOM CJyuae, Koraa toyka M JiexXuT Ha paccMaTpuBaeMoill NOBEPXHO-
crn Bpamenns. CrenoBaTenbHo, ypaBHeHHe (4) M ecTh HCKOMOe ypaBe
HeHHe 3TOH IIOBEPXHOCTH,

1172. CocrapuTh ypaBHEHHE NOBEPXHOCTH, 06pasoBaH-
N x? 2
Hofi BpAlleHHeM 3JIIHUMNCA ~E§—+%= 1, z=0 Bokpyr

ocy Ox.
1173. CocTaBuThL ypaBHEHHe NOBEPXHOCTH, o0pa3oBaH-

o X b4
HOit BpalleHHeM TunepOoJIb S = 1, y=0 Bokpyr

ocu Oz.
1174, Ioka3aTh, YTO TPEXOCHHIH SJIJHICOHJ, Olpene-

., x? y? 2?
JsieMblil YypaBHeHHEM 'ET+'JbT+'E‘7= 1, MoxeT OBITH mO-

x2 y2
JyueH B pesyJbTaTe BpalleHds 3/IHMACA —r + Sy ==1,2=0

Bokpyr ocH Ox H mociaenayiolmero pPaBHOMEPHOI'O CXKAaTHS
IpocTpaHcTBa K miockoctd Oxy.

1175. Jloka3aTth, YTO OMHONOJOCTHBIH TrHnepOoJsons,
2 2

. x? 2
OMpefie/ZeMbli  ypaBHEHHEM 7+ Lr—=; =1, Moxer

61;m: MOJyuYeH B pe3yJbTaTe BpalleHHs TUNep6OJb
X 2?2

7 — =7 ==1, y =0 BoRpyr ocu 02z U NOCNCAYIOWETO PABHO-
MepPHOTO CXAaTHs NpoCTpaHcTBa K miaockocTH Oxz.

1176. JokasaTth, dTO nByxno.nocmmﬁ rutiepbogonn,
onpeaesieMbli ypaBHEeHHEM z—:+-%;—-%z-==—l, MOIKET
621;1% NOJyYeH B pesyabTaTe  BpALLCHHS rumnep6oJsl
7;-—-——;52-=1, y=0 Bokpyr ocu Oz Hu noCIeAYIOLIETO

P4BHOMEPHOTO CXKATHA NPOCTPAHCTBA K IJIQCKOCTH Oxz.
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1177. JloxasaTh, YTO 3ANUNTHUECKHH mapabosont, onpe-

2
yq == 22, MOXeT GLITb NOJy-

yeH B pe3yJabTarte Bpamexma napa6oas #®2=2pz, y=20
BOKpYT ocH Oz ¥ NOCJASAYIOLIETO PABHOMEPHOrO CXKAaTHSA NPO-
CTpaHcTBa K mJockoctH Oxz.

1178. CocraBuTh ypaBHeHHE IOBEPXHOCTH, o6pa3oBaH-
HOWl MBMIKeHHeM mnapalboJbel, NPH YCJOBHH, YTO 3Ta mapas
60712 BCE BpeMs OCTAaeTCs B IJOCKOCTH, NePNeHIUKYJISPHON
k ocu Oy, npuueM och nmapabo.bl HE MeHsIeT CBOEro Hampa-
BJeHUd, a Bepmmla CKOJbL3UT IO 1 pyroi napadoJie, 3aJaHHOK
ypaBHeHUsIMH y°= —2¢2, x=0. IoaBmxuas napaﬁoﬂa
B OJHOM H3 CBOHX TNOJIOXXEHHH JaHa ypaBHEHHAMH x= 2pz,
y=0.

1179, JokasaTh, 4TO ypaBHEHHE 2==xy oOIpereJseT
runep6osHYeckuii napa6o./ous.

1180. Ha#litu TouxH nepeceueHus noserHocm H IpSMOIi:

x2
NeJifieMbId ypaBHEHHEM ——+

2 —~3  y—1 9
1) 81+'26+2'—1 i Aot =i =2

3 s 4
Xy 2 X __ Yy _ z+2,

pt+tg—7z=! B T=—m=—7
x_2 ¥ x+1  y—2  z+43,

) 5 +5==2 N 3 T T T %}
¥ x_y—=2__ z+1

) g—7="? 1 3= 7

1181. Jloka3ath, 4TO HJOCKOETb 2x — 12y — 2 16 =0
nepecekaer runeplouanyecknii mapabosoun x% — 4y? =22
No NPAMOJHHEHHEIM o6pasytomuM. CoCTaBUTb YPaBHEHHS
STHX NPSIMOJIMHEHHHX 00pasyIoLIHX.

1182, JJoxasaTs, 4TO NJOCKOCTh 4x — by — 102 — 20 =0

2 22
nepecekaeT OXHONOJOCTHHA rumep6oJouns, 25-{—” —4-=1

no npaMoauHeHHbIM o6pasyiomuM. CoCTaBHTh ypaBHEHHSA
9THX NPAMOJIHHEHAHBIX 06pasyIomux.

1183. Yo6emuBmuch, uTo Touka M (1l; 3; —1) mexur Ha
runep6oJUYeCKOM napaéonome 4.152---32 =1, COCTaBHUTh
ypaBHEHHS ero NpAMOoJHHEHHBIX 00pas3yoluX, NIPOXOAALIUX
u:pe3 M.

1184. CocraBuTh YpaBHEHHS NPSIMOJHHEHHEIX o6pasyio-

2 2 2
WYX OLHOIOJOCTHOTO runepbosonma ’fT + %— -l%—- I
napaJieabHHX MJI0CKoeTH 6X + 4y 4 32 — 17=0,
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1185, YG@emusmuch, uro Touka A(~—2; 0; 1) Jexur Ha
x2 y2
runepOoHIecKoM napatoJonae = g-==2, ONpeNeHTb

ocTpHIi yroJ, o6pasoBaHHHil €ro mpAiMoJHHeHHBIMH o6pa-
gylOUIMH, TMPOXOAALIMMH Yepes A. _

1186. CocTaBHTh YpaBHEHHE KOHYcA, BEpUIHHA KOTOPOTo
gaxOAHTCA B Hauajie KOODAHHAT, 4 HANpaBJAOLIAs JaHA
ypaBHEHHUAMHU:

2 2 2 22
1){ b’%._}_%?:h 2){_"1‘?_'__2‘___:1’

c

y=2b,

1187. JlokasaTh, uTO YypaBHEHHe 2Z==xy ompelenser
KOHYC C BEPIINHOH B Haya/e KOOPAMHAT.

1188. CocTaBuTh ypaBHEHHE KOHYCAa C BEpIIHHOH B Ha-
yaJje KOODAHHAT, HaNpaBJsiolas KOTOPOro JaHa ypaBsHe-
auaMi x2 =224 1=0, y—2+1=0.

1189. CocraBuTh YpaBHeHHe KOHYCA € BePIIHHOH B TOUKe
(0; 0; ¢), HampasJA0OIIas KOTOPOTO JaHa YpaBHeHHAMH

L4 t=1, z=0. .

=

1190. CocraBuTh ypaBHeHHE KOHYCa, BepIIHHA KOTOPOro
Haxoxurcd B Touke (3; —1; —2), a nHanpasJsOMaa Jgana
ypaBHEHHSAMH ¥+ P —22=1, x =y 4 2=0.

1191, Oce Oz sBasieTcs OCbIO KPYIJIOro KOHyca
c BeplUHHOH B HauaJje KoopAuHat, Touka M;(3; —4; 7)
JeXKUT Ha ero mosepxHocTd. CocTaBUTbh ypaBHEHHE 3TOTO
KoHyca. '

1192, Ocp Oy siBJISIETCH OCHIO KPYIJIOTO KOHYCA C BEpLIH-
HOH B HayaJe KOOpAMHAT, ero o6pasyiouine HaKJOHEHH!
nox yrioM B 60° x ocu Oy. CocTaBuTb ypaBHEHHE 3TOrO
KOoHyca.

- 1 .
« 1193, Tlpsamas x2 2 = yi'gl == zi'l fIBJITETCS] OCBIO

KpyrJoro KOHyca, BepUIMHA KOTOpOrO JIEXKHT Ha IIJIOCKO-
cti Oyz., CocraBHTh ypaBHEHHE 3TOrO KOHyca, 3Had, uTo

TOYKa Ml(l; 1; -——g— JIEXKHT Ha ero HOBePXHOCTH.
1194, CocraBuTh ypasHeHHe KpYIVIOro KOHYCA, JAJs KO-
TOPOr0 OCH KQOPAHHAT ABMAAITCA OOPa3yIOLIHMU,
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1195, CocTaBuTh YpaBHEHHE KOHYCA C BEPIUHHON B TouKe
S(5; 0; 0), obOpasywoumue KOTOPOro KacawTcad cohepn
x*4 y? -+ 22=0.

1196. CocTaBHTb ypaBHeHHe KOHyCa ¢ BepINHHOHN B Ha-
vaJsie KOOpAHHAT, ofpasyloliye KOTOPOTO KacaroTcs cdephl
(x4 22+ (y — 1P+ (2 — 32=09. '

1197. CocraBuTh YypaBHeHHE KOHyca C BepIUNHON
B TOYke S (3;20; —1), 062pa3ylonme KOTOPOro KacaloTcs

2 2
2JJINIICONLA -56— -+ —5—'2— + -5 = 1.

"~ 1198, CocraBuTh ypaBHeHHe LHJAMHIpPA, 00pasyollne
KOTOpOro mnapaJienabHbl BekTopy I={2; —3; 4}, a Hanpa-
RJSIONAS JaHA ypaBHEHHAMH x° 4 y*=09, z=1.

1199. CocraBuTh ypaBHeHHe LMJAUHAPA, HAMpAaBJsAOIas
KOTOpPOro jgaHa ypaBHeHHsiMH x> —y =2, x+y+2=0,
a obOpasymolye NEpPHNeHIUKYJAPHHE K MJOCKOCTH Hampas-
JISTIOLeH.

1200, Llunuagp, obpasyoiiue KOTOpOro INepneHAHKY-
JASPHBL K TJOCKOCTH X +y — 22 —5==0, onucan oko.o
chepnl x¥2+ y? 4+ 22=1. CocraBHTb ypaBHEHHE 3TOrO LH-
JHHApA.

1201, Llnauunp, oOpasyioliHe KOTOPOTO Mapaltliie/bHb
npaMofit x=2{ =3, y=~—t-47, z2=—2t+45, onucan
okoJio chepnl x2+ y? -+ 22 — 2x + 4y -+ 22 — 3 =0. Cocra-
BHTh ypaBHEHHE 3TOro IHJHHADA.

1202, CoctaBuTh ypaBHEHHe KPYTIJOro LUHJHHApA, Ipo-
xonsero uepe3 Touky S (2; —1; 1), ecom ero ockio cary-
wur npamas x=3t+1, y=—=2t—2, 2=1¢-42.

1203, CocraBuTh ypaBHeHHe UHJIMHIPA, ONHCAHHOTO
oxono LBYX chep: (x =224 (y — 102+ =25, £* 4 y*+
422 = 25.



NMPHUJOXEHHE
SJIEMEHTH! TEOPHH ONPENEJIUHTEJEW

§ 1. OnpeneauTead BTOPOro NOPAAKA H CHCTEMA JBYX
ypaBHeHHH MePBOH cTemeHH C XBYMS HEH3BECTHBIMH

[lycrh nawa KBagpartHas Tabsdua U3 YETHIPEX YHCO @y, Qg Oy, bs!
a b
(a2 bz)' » (l)
Uuceno a by — ayby; Ha3HBaeTcs ONpeJeJHTENSM BTOPOrO NOpSINKa,
coorBeTcTBYIomuM Tabauue (1). rot onpeaenuredas 0603HaYaETCH CH=

a b)
BOJIOM ; COOTBETCTBEHHO HMEeM:
as by
' a b
== a;bz —_— agb]a (2)
a b

Uuena ay, a, by, by Ha3wBaloTCA 3JeMEHTAMU ompenenuTtens. [onopar,
YyTO 9JEeMeHTH @, by JiexkaT Ha TIVIaBHOA JHArOHAJNH ONpeleluTe]d,
@, by — ua noGounoli. TaxnM 06pa3oM, onpeaeanTess BTOPOro Mopsijika
PaBEH pAa3HOCTH MEXAY NPOM3BENEHHAMH 3JEeMEHTOB, JEXKalUHX Ha
rJiaBHOl M no6ouHoR AuaroHaJqsx. Hampuwmep,

-3 2
= m—— . — —1 '2 = —1 .
-1 4 34— (=1) 0
PaccMorpuv cHcTeMy ABYX ypaBHeHHH
QX + bly == h],
3
{a2x+bzy=hz @

€ ABYMS HeuspecTHRIMH %, y. (Koabduuuentsr ay, by, @ by 1 cBOGOI.
WHe WICHH 4, A, DPEANOTOXKHM JaHHHIMH.) Beenem o6o3Hauenns

ay b
(17 b2

a A
ay hy

A==

(4)

hy by |
! Ax_lkz by |’

Onpenenurens A, €ocTaBJeHHHT H3 KOSDDHIHEHTOB NPH HEH3BECTHHX
cHeteMH (3), HasmBaeTcA ompeneanreseM sroi cuereMel, Onpegedu-
Telb A, mnodyuaeTcds OyTeM 3aMeHH 9JIEMEHTOB mNepBoro CroJbua
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he -

onpenesutens A czoGOMHLIMH uJieHaMM cucTeMH (3); onpepesurtess Ay
TOJY4yaeTcs W3 ONpeaesuTeNs A npH NOMOMIH 3aMEHH CBOGOAHEIMH
yjeHaMy cHCTeMH (3) 3JeMEHTOB €ro BTOpPOro croJabua.

Ecmn A==0, 1o cucrema (3) HMeeT eIMHCTREHHOE DEIIEHHE; OHO
onpepeasercs GopMyaaMH

Ly Ay
¥=3 VTR ©)

Ecmu A=0 u npu sToM X0T OB oAMH H3 onpenenurenes Ay, Ay

OTJHUEH OT HYJ, TOo cHcrema (3) coBceM He MMEeT peiieHHd (Kak ros
BOPAT, YDABHEHHS 3TOH CUCTEMEI HECOBMECTHMEL).

Ecmu xe A==0, Ho TakXe Ap==Ay==0, To cucrema (3) umeer
6GECKOHEYHO MHOro pemeHuii (B 3TOM CJAyuae ONHO H3 YPaBHEHH} cu-
CTEME €CTb CJEACTBHE APYroro).

[TycTe B ypaBHeHHAX cucreMul (3) Ay == h, ==0; Torla cucrema (3)
6yaer HMeTh BHI:

ayx+ by=0, axx-+ byy=0. (6)

CucreMa ypasuenuii Buja (6) wassiBaeTcst OLHODOAHOR; OHA Bcerna
umeer HyJeBoe pemenne! x==0, y=0. Ecau A=%0, To 310 pewmenue
ABJISETCS] CMHHCTBEHHBIM' ecaH ke A==0, To cucreMa (6), KpoMe ny-
JIeBOro, HMeeT GECKOHEYHO MHOro APYrdX pelleHuii.

1204, BHIYHCIHTD ONpEIeHTEIH:

D|—1 4] 2|3 —4| 3|3 6

-5 2/ 1 2 5 101;
413 16 Bla 1] 6) |1 1

5 lOl; a2 al X x|
N]a+l b—c¢ . 8) | cosa —sina

a®+a ab—ac! sina* cosal'

1205, PewnTs ypaBHEHHS:

)2 x—4 9 |1 4
1 4 lfo; . 3 x-|—22|=0;
3) x x4+ 1 4) |3x -1
—4 x+1l=0; X 2x—3‘=__;
5 | x4 1 -5 6) | x2—4 -1
1 g1 |=0 x—4 x42|=0
7) | 4sinx 1 8) | cos8x -—sinbx
I cosyx =0; sin 8x cosbx [
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1206. Peuwruts HepapeHCTBA!

1) [3x—3 2 2)\1 x-+5
X 1 >0; ’
3 |2x—2 1 . 4) 3x 4
7 2|~ 4 9p| S %

1207, HafiTu Bce pelleHuss KaxioH H3 CHEAVIONHX
CHCTEM YpaBHEHHH: -

1){3x-—-5y=13, 2){3y—-4x=1,

2x + 7y =81; 3x + 4y=18;
9 (n-w=t { r—y V3 =1,
dx —6y=5; xV3 —3y=V3;

5){ax+by=c, 5)1x1/5-—5y=1/§,
br —ay=d; x—y V5 =5.

1208, Onpenesutb, NPH KaKHX 3HAUCHHIX @ U b CH-
cTeMa ypaBHeHuE 3x—aqy=1, 6x-+4y=>b 1) umeer
eJIHHCTBEHHOE pellleHHe; 2) He uUMeeT pelieHuH; 3) umeer
GeCKOHEYHO MHOIr0 pPeLIeHHH.

1209. Onpenesuth, OpPpH KaKOM B3HAUeHHH Q@ CHCTeMa
onHoponHbIX ypasHeHH# 13x 4 2y =0, 5x 4 ay = 0 umeer
HeHYyJIeBOe pelleHHe.

§ 2. Onnoponnas cucremMa ABYX yDaBHeHH#H nepBoi
CTeNeHH C TpeMsl HeN3BEeCTHHIMH

Ilycte mara cHeTeMa JBYX OJHOPOAHHX YPaBHEHHUN
{ ax+ b,y+clz—-0 1)
axx -+ by + 022 =0
C TPEMS HEH3BECTHBIMH X, Y, 2. BBE}LEM OGOBHHLIEI-IHH:
by ¢
by ¢!’

a ¢ a; by

a b,

a; ¢ |’

Ecan xors On oxun u3 ompegenurtenedt A;, Ay, A; He PaBed HY.JTI0, TO
Bce pelueHust cuereMu (1) GyLyT ompelensiThesi no GopMyJaam

x=401, y=—N7t z=Ast,

»
rne ¢ — mpousBosbHOe yuCho, Kaxjnoe oTaeNbHOE PelleHHe MOJAyYaeTcs
npH KakoM-a1u00 onpene/ieHHOM 3HAuYeHHM 7,
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Jna npakTHKU BRIYHCIEHHHA MOJNE3HO 3aMETHTB, YTO ONPEIeNHTENN
» Ay, Ag, A; nosywaioTCd NPH NOMOUIM TOOYEPEAHOr0 BHIYCPKHBAHNSA CTOMG-

1oB Tal. HIBL
( a; b ¢ )
Q9 b:_) Co *

Ecau Bce TpH onpenenutens Ay, A;, Az DaBHE HYJO, TO KO3DOUIUEHTH
ypaBHenu# cucreMsl (1) npomopnuoHameHe., B sToM cayyae OIHO W3
ypaBHeHH# CHCTeMBl €CTh CJ@ACTBHE APYroro H cucreMa (akTUyeckH
CBOZMTCS XK OJHOMY YPasHEHHIO, Takas cucreMa, ecTecTBEHHO, HMeeT
GeCKOHEUHO MHOT0 pelweHuH; uTo6H [ONYIHTh KaKoe-HUOYIb H3 HHX,
CAeNYET JBYM HEH3BECTHRIM HPUIATH NPOU3BOJBHO YHC/AEHHHIE 3Haye-
HHS, a TPeThe HAaiTH H3 YPaBHEHHSA.

1210. Haitn Bce peleHusl KaxJgOH H3 CJefyOLUHX CH-
CTeM YpaBHeHHH:

1) [ 3x —2y 4 52=0,

{ x+ 2y —3z=0;
x—3y+ z=0,
2x — 9y + 32 =0;
3x—2y+ 2=0,
x4+ 2y —3z2=0;
x+2y— z2=0,
3x — by + 22=0;
x+3y— 2=0,

5)
7)
9)

11)

|
|
|
{
L2

3x—2y+ z=0,
6x — 4y + 32 =0;

2){

4) (3x—2y+ z=0,
{ x+2y— 2=0;
6) { 2x— y—22=0,
{ X —5y -+ 22=0;
8) { 3x—by+ z==0,
{ X424y — 2=0;
10) {ax+ y+ z=0,
{ x— y+az=0;

x— 3y + az=0,
bx + 6y — 2=0.

12) {

§ 3. OnpeneauTenn TpeThbero NOPSAKa

IMycrs nava KBajpartHas TabnaHua H3 JAEBATH 4HCeN 4, Q) a;, by,

by

b2, bas €1, C2, €3
a,

Qg

|

Q3

OnperneqaureneM TPETHErO NOPsLKA, COOTBETCTBYIOLHM Tadauue (1),

HasbBaeTCsd 4uceado, ofo3HayaeMoe
a
ay
a3
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§ OMpPEjeNsieMoe PaBEHCTBOM

a by ¢
ay by €y | ==a1b3C5 + 010205 + €10505 = €, byas —biay3—a10205. (2)
as b3 ¢3

Unena ap, Qg Q3 Dy, bo, b3, €[, €y, €3 HA3KBAIOTCA >NTEMEHTaMH OMpe-
penntens. DIEMEHTH a1, by, €3 PacmoONOMERH HA JHATOHAJMH ONPEemesu-
redsl, HasKBaeMofi TJaBHOH; SMEMeHTH a3, by, €, COCTABISIIOT ero mo-
GounyIO - AHaroHadb. JIns nPaKTHKH BHIYHCAEHHH ITOJIE3HO 3aMETHTH, UTQ
nepBEE TPH craraeMHe B NpPaBofl yacTd paBedcrsa (2) mpeacraBAsioT
cofoit NPOH3BELEHHA JIEMEHTOB ONpPeneJaHTeN]s, B3ATHIX IIO TPH Tax,
KaK TOKAa3aHo pasiHyHEIMH NYHKTHPAMH Ha HHXKEIPUBOAMMOH cXeme
ceBa.

Yro6H MoAYYHTh CACAVIOLIKHE TPH YNeHa MPaBof uacTH paBeHcTsa (2),
HYXKHO INepeMHOMHUTL SJEMEHTH ONPeleNWTeNas N0 TPH TaK, Kak

-

NOKA3aHO pa3JdM4yHBEIMH NOYHKTMPaMK HA TOH Ke cXeMe CIpaBa, moche
yero y Kamjoro W3 HafiIeHHRWX MPOU3BeACHHUH H3MEHHTh 3HaK.

B sagauax 1211—1216 TpefyeTca BHIYHCJIHTH ONpeje-
JUTEJN TPeThero nopsika.

1211.] 3 —2 1 1212, |1 2 0O
—2 1 3l o1 3l
9 0 —2 5 0 —1

1213. 12 0 5 1214.] 2 —1 3
1 3 16]. —2 3 92|.
0 —1 10 0 2 5

1215. |2 1 O 1216. |0 @ a '
1 0 31. a 0 al.
0 5 —1] a a 0
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§ 4. CroificTBa onpeneanreeh

CBoficTBo 1. Beauyuna onpenenurens ne U3MEHHUTCH, €CJIH BCe
ero CTPOKH 3aMEHUTb croJbLaMHM, NPHYeM KaXAYI CTPOKY 3aMEHHTh
eTonGLOM C TEM Ke HOMEPOM, T. E.

a b ¢ a; Q ag
ay by ¢g |==|b;y by b3},
as by o3 g €2 €3

CoofictBo 2 IlepecTanoBka ABYX CTONGLOB HJIH ABYX CTPOK
onpeae/uTeNl PaBHOCHJIbHA YMHOXKEHHIO ero Ha —1. Hampumep,

a, b ¢ a o b]
ag by e |=—)a ¢ by |,
as ba c3 as Cs3 ba

~ CsBofictBo 3. Ecau ompegenuresb HMEET [IBa ONUHAKOBHLIX
crosn61a BAM JBE OJHHAKOBHIE CTPOKH, TO OH - DaBEH HYJIO.

., CBoficTBOo 4. YMHOXEHHE BCEX SJEeMEHTOB OZHOrO CTOa6LA
HJH ONHOH CTPOKH oNpejesuTes]ss Ha J6oe YHCIO R DPaBHOCHILHO
YMHOIKEHHIO ONpEAENHTENS Ha 3TO uHeao 2. Hanpumep,

kal b| 0y ay b1 0
ka2 bg Cq =% as bg € |,
kas by ¢ as by ¢

CeoifictBo 5. Ecam Bce 31eMEHTH HEKOTOPOro CToJa6HA HJIH
HEKOTOPOH CTPOKH DPaBHH HYJIO, TO CaM ONPEACJNMTeNb PaBeH Hy.Io.
Arto cBocTBO €CTh YaCTHHE cnyuall nmpeamayuwero (nmpu k== 0).

CeofictBo 6. Ecau COOTBETCTBYIOIIHE 3JEeMEHTH NBYX CToJG-
LOB HJAH ABYX CTPOK ONpedeNHTeNsl HPONOPHHOHANBHB, TO ONpenenH-
TeJb PaBeH HYJIO,

BofictrBo 7. Ecau xaxaHit sJeMeHT #-ro crojbua wuiau
n-ii CTPOXH oONpejesaHTeNs NpPeACTaBJaAeT coboi CyMMy ABYX caarae-
MHX, TO OIpeleanTenb MOXeT OHTb NPemcTaBileH B BHAE CYMMH
JIBYX ompexenyrenelf, #3 KOTOPHX OAHH B M-M CTOJOLE, HJIH COOTBET-
CTBEHHO B K- CTPOKE, HMeeT NMepBHle H3 YNOMSAHYTHIX CJaaraemux, a
Jpyro#l — BTOphIE; SJEMEHTH, CTQAILYE HA OCTANbHEIX MECTaX, ¥ BCeX
Tpex onpefeauTenedl ofHH H Te Xe. Hampumep,

al +ai by ¢ al b ¢ al by ¢

{4 ¥4 144
aptay by cp|=|ay by ¢ |+|ay by |,
4 " 7 {4
az+a; by c3 a3 by o3 a3 by o
Cpofictso 8 Ecam g aneMenraM HEKQTOporo cronbua (u.au

HEKOTODPON CTPOKH) NpHOG2BHUTb COOTBETCTBYIOULHE 9JEMEHTH APYroro
cTonbua (uam APYrofl CTPOKM), YMHOMXKEHHBE HA JI0GoH o6l MHOXH«

190



reqb, TO BEJHYHHA OMpeleJHTeNs NMPH 9ToM He usverutcsa. Hanpumep,

a; -+ kb, bl € a b] 1
ayfFkby by c3|=|a by ¢,
as + kba b3 C3 as b3 C3

HNansuefimye cBoficTBA OmpemenHTeNedl CBA3AHH C MOHATHEM aJires
Gpanueckoro JIOMOJNHEHHS H MHHOPZ. MHHOPOM HEKOTOPOro 3semeHTa
wa3HBaeTcd ONpeJesuTeNb, NOJYHaeMHH M3 HAHHOTO NMYTEM BHUEPKU«
BaHHSl CTPOKH H CTOJ6NA, Ha MNepeceyeHHH KOTOPHIX paCHOJOKEH
9TOT SJIEMEHT.

Anre6panueckoe JonoJHeHHe JIOGOTO 9JAEMEHTa ONpeleNHTeNs
paBHSIETCS MHUHOPY STOrO SJEMeHTa, B3sTOMY CO CBOHM 3HAKOM, €CJH
cyMMa HOMEDOB CTPOKH H CTos0Ia, Ha mMepeceuyeHHH KOTOPHX pace
NONOXKEH 9JIEMEHT, eCTh YHCIO YeTHOe, ¥ ¢ OGPATHEIM 3HAKOM, €CJ]H
5TO YHCJIO HEYeTHOE.

AnreGpanueckoe [OMOJHEHHE 3JleMeHTa MHB OyneM 0603Ha4aTh
GoJsbiOfl GykBOA TOro e HAaHVEHOBAHHS H TeM Xe HOMepoM, YTO H
GykBa, KOTOpol 0603HAYEH CaM SJEMEHT.

Ceofictno 9. Omnpenenurteas

°

ay b] Cy
A= (1) bg Co
as bs Cy

paBeH CyMMe MNpPOH3BeJIeHHA BSJEMEHTOR Kakoro-iu6o cronbua (uam
CTPOKH) Ha HMX aareGpanuecKue JONOJHEHHA,
Huaue rosops, HMeIOT MeCTO CJAeAYIOLlHE PAaBEHCTBA!

A=a,4, + a4, +a3d;, A=a A+ b,B,+ ¢,Cy
A=0,B, + byBs 4 b3B;, A= ayA;+ byB, + ¢5Ch,
A=0¢,Cy+ :Cs + ¢3C3, A=a3A; + b3B;3 + ¢;Cs.

B 3apauax 1217—1222 Ttpe6yercs, He packphrBas ompe-
AenuteJiefl, [0Ka3aTh CNpaBeJJHBOCTb PABEHCTB.

1217. 3 2 1 3 2 7
-2 3 2|=|-2 3 —-21I.

4 5 3 4 5 11
Vkazanue Bocnoansopathcs cpoficTBoM 8.
1218. 1 =2 3 1 0 0

-2 I =§6|=|—2 -3 1.

3 2 7 3 8 —2
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VYxazanue. Bocnoarn3onareea csofcTBoM 8.

1219. | g b, ¢
Qo b2 Co = 0-
a+oaa, b+ aby, ¢+ acy

Vkazauue. Bocnosabsosarsest cBoictBamMu 7, 3, 6.

1220, [BO,+ve, b, ¢
ﬁbQ + YCo bQ Co | = 0.
Bbs + ve; by

Ykasauue. BocnoanrsosaThea cBoicrBaMH 7 H 6.

1221, |sin®a cos’a cos2a
sin?f  cos’f  cos2B |=0.
sin?y cos’y cos2y

1222, |0 —a —0b
a 0 —c|=0.
b ¢ 0

B sapavax 1223—1227 TpebOyeTcd BBLIYHCJIHTL OIpe-
neJUTeJH, TMO0Jb3ysiCh OOHHUM cBoiicTBoM 9.

1223, 1 1 —1 1224, 1 17 -7
1 —1 1/ -1 13 1
—1 1 1 1 7 1
1225. |2 0 b5 1226, 1 2 4
1 3 161, -2 1 —31.
0 —1 10 3 —4 2
1227, |1 1
X y =z
x2 y2 z2
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1228. Onpenenurenyn, nawHble B 3ajauvax 1223—1227,
noJb3yfch cBoicTBOM 8, npeo6pasoBaTrh TakK, YTOOH B Ka-
KoM-JHGO cToNONe (MK CTPOKE) ONpefeIuTe st 18a SJeMeHTa
CTaJ PABHBIMH HYJIO, a 3aTeM BBHIYHCJHTbL KaXKIblH U3 HHX,
BOCIOJIb30BABIUIHCHL CBOHCTBOM 9.

B 3agmawax 1229—1232 rpefyerTcss BLIUHCJHTBL Ompe-
NeJIHTEJH.

1229, |0 a b 1230. 0 sina ciga
a 0 aj. sina 0 sina
b a O ctga sina 0
1231. |x y =2 1232, |a b ¢
2 oy 2. c a b
x3 P 2B b ¢ a

1233. Jloka3aThb CnpaBeiJIMBOCTb PaBEHCTB:
1) |1 sina sin?a
1 sinp sin’?p |=
Il siny sin’y
= (sin & — sinB) (sinp — sin y) (sin y — sin a);
9| 1 1 1
tga tgB tgv
tga tg®f tgvy

__ sin(a = B) sin(B — y) sin (v—a)
- cos? ¢ cos? f cos? y

-
1234..PemiiTe ypaBHeHHA:
1 3 x 2) 3 x —4
4 5 —1|=0; 2 —1 3 |=0.
2 —-1 b x4 10 1 1
1235, Pemnth HepaBeHcTBA:
1) 3 -2 1 2)'2,x—]—% —1]
1 x =2 |<L 1 1 —2 [>0.
—1 2 —1 5 -3 X
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§ 5. Pemienne m HccaefloBaHME CHCTEMBl TpeX YpaBHEHHi
nepBOH CTEMEHH C TPeMsi HeH3BEeCTHbIMH

PaccMOTpPHM CHCTEMY ypaBHeHMH
ax+biy4-cz=hy,
AoX - by - €9z = s, (1)
agt -+ bsy+csz=Hhy g

¢ MeH3BeCTHHIMH X, ¥, 2 (x03bPuUHEHTH ay, g, ..., €3 H CBOOOAHBIE
uenn! Ay, Ay, Ay MPEANOJIONKUM HAHHBIMH).
BeeneM o603HageHus:

aq b oo hy by o aq koo
A=lay, by |, Ag=|ha by ca|, Ay=|ay, hy c3],
as bs cg hy b3 c3 as hy cq
a b M
. A, =la, by, hy
ag by Hhy

L

Onpenenutear A, cocTapJeHHHH H3 KO3hPHUMEHTOB NpHU HeH3BecT-
HBIX CHCTeMbl (1), HaseIBaeTCcsl onpejenuTeNeM NAAaHHOH CHCTEMBI.

[Tonesno 3aMeTuTh, uro ompenesautesdu Ag, 4, A, noayuawres
H3 onpejeJuTenss A mpH MOMOILH 3aMeHbl COOTBETCTBEHHO €ro INepBoro,
BTOPOTO H, HakKoOHelU, TPeThero croJyibua-—croabuoM CBOGOJHBIX YJIEHOB
JaHHOH CHCTEMBI, .

Ecan A # 0, 1o cucreMa (1) HMeeT eJIMHCTBEHHOE pEIUEHHE: OHO
onpenensercs hopMynaMu

Ay Ay, A,
A YTR TR

xX=

-[TpenmosoxyM Tenepb, YTO ONPEIEJHTENH CHCTEMBI PaBeH HYJIO;
A=0. Ecnu B eaygae A=0 xoTa Ou ofHH H3 ompejeaurteteit A,, Ays
A, ornMyeH oT Hyad, TO cucreMa (1) coBceM He HMeeT pereHHH.

B cayuae, xorna A=0 u ozxHospemeHHo A,=0, A,==0, A,=0,
cuctemMa (1) Takxke MOXeET COBCEM He MMeTh pelleHn#; HO ecau
cuctema (1) mpw STHEX YCJOBHAX KWMeeT XOTA OBl OJHO pellleHHe, TO OHa
HMeeT GECKOHEYHO MHOrO pasJHuHbIX pemreHu#. OnaHopoxnHO#t cHcTeMOH
Tpex ypaBHeHHii NepBOH CTemeHH C TpeMs HEH3BeCTHHIMH HashBaeTcs

cHCTeMa BHIa:
ayx by +c¢2=0,
azx'j‘bey'f‘czz:()v )
agx 4 bgy-cs2==0,
T. €, CHCTeMa ypaBHeHH!, cBOGO#HHE YJEHH KOTOPBIX paBHH HYJIO.
OueBHJHO, 4TO TaKas cHCTeMa BCErJa HMeeT pelleHHe! x=0, y=0,
2=0; oHO HnashiBaeTcs HyJeBHMM. Ecnd A 0, To 370 pellenne

ABJISeTCA eRUHCTBeHHmM. Ecs ke A==0, To ofnopojHas cHcTeMa (2)
HMeeT GeCKOHEYHO MHOrO HEeHYJIEBHIX pellieHHH,
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B sapauax 1236—1243 TtpeGyerTcst YCTAHOBHTb, YTO
cCUCTeMBl YDaBHEHHH HVeEOT eJHHCTBEHHOe pelieHHe, H
HaAHTH ero.

1236. ( x4+ y— 2 =236, 1237. x4+2y4 z=14,
| X+2—y=13, [3x—5y+32=1,
Yyt 2z—x= 7. 247y — 2=2_8.
1238. ( 2x — 4y 4 92 =28, 1239, (2¢x 4 y= 5,
1 7x+ 8y —62=—1, l x4 3z =16,
L 7x 4 9y — 92 =5. Sy — z=10.
1240, ( x4+y+2=36, 1241.°( 7x4+ 2y+43z=15,
i 2x—3z=-—17, ( ox— 3y+2z2=15,
| 6x—bz=1". 10x — 11y 45z = 36.
1242, (x+y+z=a, 1243. (x—y+2=aq,
{ x—~y+42z=0, [x+y—z=h
x+y—z=c. , y4+z—x=c.

1244, Ha#litn Bce pelieHHs CHCTEMbI

x+2y—4z=1,
ox + y—bz=—1,
X— y— z=-—2,

1245, HaliTn BCe pemIeHHUS CHCTEMB
2x — y+ z=-2,
‘ x4+ 2y 4 3z=—1,
x—3y —2z=3.
1246. HafiTu BCe pemieHHs cucTeMH
3x— y+22=5,
{ 26— y— 2==2,
4x — 2y — 22 = —3.

1247, OnpenesuTb, NpH KaKuX SHAUYEHHAX a4 K b cu-
cTeMa ypaBHeHHUH

3x ~2y -+ z==5b,
‘5x—-—8y+92=3,
2x4 y+az=—1
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1) HMeeT eIMHCTBEHHOe pelIeHHE;

2) HediMeeT pelleHHH;

3) HMeeT GeCKOHEYHO MHOI'O peIleHuH.

1248, Jloka3aTh, YTO €CJH CHCTeMa ypaBHEHHH

[ ax+ by =c,
1 Qox = boy = ¢y,
U @ax 4 bayy == C4
COBMECTHA, TO
) ay b ¢
Ay by ¢ |=0.
as; b; ¢

1249. Ha#itu Bce pellleHHS CHCTEMBI

2x+ y— z2=0,

x+2y4 z=0,
2% — y<4-32=0.

1250. Haiitu Bce pemienus CHCTEMEI

x— y— 2=0,
x4+ 4y 4+ 22=0,
3x + 7y + 3z2=0.

1251. OnpejenuTs, NOpH KAaKOM 3HAYEHHH @ CHCTEMA
OJLHOPOJHBIX YpAaBHEHHH
3x— 2y4+ =2=0,
ax — 14y + 152=0,
‘ x4 2y— 3z=0

HMeeT HEHYyJeBOE€ pelleHue,

§ 6. Onpegenntenn yeTBepTOTO MOPANKa

Bee cpoficTBa onpegenuresefl, rnepeuncacHune B § 4, oTHOCaTCSR
g onpejenntenaM moboro nopsaxka. B Hactosuem maparpage crenyer
TPUMEHHTb 3TH CBOACTBA /18 BBIYHC/CHHS ONpefe/HTENell YeTBepTOro
nopsaxa.
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B sapauax 1252—1260 Ttpelyercsi BHIYHCJIHTH Ompe-
jeJUTENH YeTBEPTOro mopsiika.

1252,

1254.

1258.

1258.

1260.

-3 0 0 0 1253. |2 —1 3 4
2 2 0 0 0 —-1 5 -3
1 3 -1 of° 0 05 -3}

-1 5 3 5 0 0 0 2

2 -1 1 0 1255, |2 3 =3 4

0 1 2 —1 2 1 -1 2

3 —1 2 3| 6 2 1 0}’

3 1 6 1 _ 2 3 0 -5
8 7 2 0 1257. |0 b ¢ d

—8 2 7 10 b 0 d ¢
4 4 4 5| c d 0 bl
0 4 -3 2 d ¢ b 0

a b ¢ d 1259. |la b ¢ d

b a d ¢ d a b ¢

c-d a b|° ¢c d a bl

d ¢ b a b ¢ d a

0 —a —b ~—d

a 0 —c¢c =e

b c 0 0’

d e 0 0

1261. HokasaTs, 4TO ec.id CHCTeMA YpaBHEHHH

COBMECTHA, TO

Ax+By+Cz+ D=0,
Agx + By + Coz + Dy =0,
Ay 4 Byy 4+ Cyz + D3 =0,
Ax+By+Cg+D,=0

B,
B,
B,
B,
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OTBETHl H YKA3AHHA K 3AZAYAM

YACTb MEPBAM

1. Cu. pue. 54, 2. ¥Yxasanue. YpaBuenue |x|==2 sxBu-

RAMCHTHO JABYM YDaBHEHHSIM: x == —2 H X ==2; COOTBETETBEHHO HMeeM
sbe Toukis A; (—2) n A, (2) (pue. 55). ¥pamueune | x — | | =3 skpu-
.
H ¢ E 0 D F A b
——O—t O OO Q> + < -0 T
2 3
M il natna s
7
’ K
Z
Puc. 54.
BaJCUTIIO JABYM YPaBHEHHAM: X — |l = —3 U x — | =3, oTKyZna naxo-
AHM x==—2 1 ¥==4 ¥ COOTBeTCTBYOUIHE HM Touk# B; H B, (puc, 55).

B ocranpubnix cnyyasax pewexus aHanoruunbl, 8. Touxw pacrmososxkessn
1) cnpaBa ot Touku M, (2); 2) cresa

7 oT Touku M, (3); BKMOYAsA TOuky M,;
— 3) cnpaBa oT ToukH M; (12); 4) cae-
A, 0 B B 3
7?} OGO 3. BA OT TOYKH M, 5 ) BKJIIOYAaa
!

Touky M,; 5) cupaBa OT TOukM

Puc. 55. M5 _g_); 6) BHYTPH OTpe€3Ka, orpa-

nnuenHoro ToukaMn Mg (1) B My (3); 7) BHYTpPH oOTpeska, orpaHis
yeHnoro TtoukaMu Mz;(—2) u M, (3), BraIwovyas Toukw M, u M,;
8) BHYTPH orpeska, orpanHueHHoro ToykamMH A (1) u B (2); 9) Bue
01pe3Ka, orpaHHuenHoro Toukamu P (—1) u Q(2); 10) BHe oTpeska,
orpaunuentoro toukamu A(1) u B (2); 11) BHyTpH OTpPE3Ka, OrpaHudeH=
noro Toukamun P (=1) H Q(2); !2) BuyTpd oTpeska, orpaHHUEHHOrO
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roukama M (3) m N (5), Bxmwouas Touku M m N; 13) BHe orpesxa,
orpanuuyenHoro ToukamH M (3) u N (8); 14) BHe oTpeska, orpauuyen-
goro ToukamMu P (~4) u Q(3); 15) BHYTpPH oTpe3Ka, OrPAHHYEHHOrO
rouxaMit Py (—4) H Q(3), Bkmouass Touku Py u Q,. 4. 1) AB=38,
[AB|=8; 2) AB==3, | AB|=3; 3) AB=4, |AB|=4; 4) AB=2,
|AB|=2; 5) AB=—=2, |AB|=2; 6) AB=2, |AB|=2. 5. 1) —2;
9)5 3)1; 4 —8 5) —2u2; 6) —1ub 7) —6u4 8 —7n-=3
6. 1) BuyTpu orpeska, orpanuyesgoro toukaMH A(—1) n B(l1); 2) Bre
oTpeska, orpaHuuesroro toukamu A(—2) u B(2); 3) BuyTpH oTpeaka,
OrPaHHUEHHOrO TOYKAMH A(—=2) u B(2), BkMmouas Toyku A wu B:
4) BHe OTPe3Ka, OIDAHHYECHHOTO TOYKAMH A(~3) n B (3), BrJaroyas
qouxdi A u B; B) BHYTpPH oTpeska, orpaHHuenHoro ToukaMu A (—I)
u B (5); 6) BHyTpH OTpe3ka, orpasuuensoro toukamu A(4) u B (6),
proyan Toukn A u B; 7) BHe oTpe3Ka, OrpaHHyenHoro Toukamu A (—I)
w B(3), ekmouas Toukn A u B; 8) BHe OTpesKa, OrpaHHUEHHOIO
roykami A (2) u B (4), Brmouas Toukn A u B; 9) BHYTpu oTpeska,
OCPARHUEHHOTO TOUKAMH A(—4) u B(2); 10) Bue orpeska, orpatu-
yenyoro Toukamu A(~3) mw B(—I); [l) Bayrpu oTpeska, orpanu-
yengoro ToukaMH A(—6) u B (—4), Brmoyas ToukH A u B,
12) BHe OTPe3Kad, OTPAHHUCHHOrO TOUKAMH A(—3) u B (1), Bkawouaa
okt A u B, 7.1 1} 2 —%; 3) 2, 4) -1'-; 5) __l_;)_.

AB CB 1 AC BC 1
B M=%F=8 h=gi=7 h=Fp=—4% M=5g=—-7

10, x=——"7+=, 11, x=—7+—, 2. 1) 4, 2) 28

) —2 4 —2% 5 —%. 3. 1) A

4) 7; 5) 3, 6)0. 14. 1) M(—11);
92) N(13). 15. (5) u (12). 16. A(7) u y
B(—41). 17. Cum. pue. 56. 18, A, (2; 0), D4 4
Bx 3; 0), Cx (—5; O), ' DX (""3, 0),
E.(—5; 0). 19, A,(0; 2), By(0; 1),

Cy(0; =2, Dy(0;1), Ey(0; —2)- f
£

20. 1) (25 —3) 2) (=38 =2)
3) (=1; 1), 4 (—3; 5); 5) (—4; —6);
6) (a;'—b). 21. 1) (15 2); 2) (=3; —1); T /
3) (2 —2); 4) (25); 5) (=3 =b); |
6) (— a; b). 22, 1) (=3; —3)

2) (=2, 4);  3) (% =—1); 4) (=5 3); 4
) (5; 4); 6) (—a —b). 231)(32) Puc. 56
2) (=—2;5); 3) (4 —3). 24. 1)(=—5; —3); €. 90

2) (=3; 4); 3) (2; —7). 26. 1) B nepsoti

M Tperbelt; 2) BO BTOpPOit H ueTBeprofi; 3) B mepBOH H TpeThed;
4) Bo BTOpOH H wyerTBepTod; 5) B mepmoft, BrOpofi M ueTBepTOH;
6) Bo BTOpPOIL, TpeThelt H YeTBEPTOH; 7) B IEPBOM, TPeTheH U deTBepTOl;

8) B nepBoit, Bropoii u Tperhedt. 26, CM. pue. 57. 27, (3; —3—:-),

(25 (53) w-2 @n. = (5=-Fa) (5-3)
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(2% ), (1 —5 n), (3;n—2). 2. c %n) aD(s —fin

2n , n " ) )
(s =2). sa(x-%), s(zda) caon(s ),
E(32—m), F@n—1). 32 M (3 0), w12(1; 3;-) My (2- .

. 0 . . . B
M, (5, 12), Ms (3; m), iws(l, B 31:). 33. (6, 9/
34.d=V p? + p}—2p,p, cos (8,—9)). 35. d=7. 86.9 (17—4V'3) ks. ex.
37. 2(13+6 V2 ) kz. en. 38.28 V'3 xs. en.

w
(=,

F
39.S=—‘Q-plpg [sin (8;—8,)]. 40. 5 xB. ex.
A 41. 3(4V3 — 1) ks en.  42. M, (0, 6),
M. (5 0), Ms (V25 V7), M, (5. =5V3),
- - Ms (=4 4V'3), Ms (6 V'3; —6).
11
CD . B _ 43. le (5; _2"), A’Ig (3; ﬂt), A43 (2; ’g-),
g M4(2;—%n, M5(2;—%. 4 1) 3;
F 2) =3, 3)0; 4)5 5 =5 6)2
I 4‘)7.}1{)‘X=1,Y=3; 2)X)==X—4,5Y—-;—2;
3 =1} Y==7 4 =5, V=3
Puc. 5. . 88, (3 —1). 49. (=5 2). 52 1) X =—6,
Y=6V3; 2 X=3V3, = — 3
3) X=V2, Y==V72.531)5, 2 13 3) 10. 54. 1) d =2, e=%;
2) d=6, 8=~ Z; 3) d=14, G=-g—n. 55. 1) d=V7, e=--il.q;
2) d =5, 9=arctg-§-—-n; 3)d=13, 8=n-—arctg—l52; 4) d =V 234,
=—arctgh 56 1) 3 2) —=3. 57 1) (=% 3);_2) (=9 =7),
33 —4
58, 1) (=15 —12); 2) (I; —12). 69, —2. 60. ——F——. 6L 4,

62. 1) —=5; 2)5 63. 1)5 2)10; 3)5 4 V5; 5 2V2; 6) 13
64 137 ke. en. 65. 34 ke. en. 66. 8V'3 xs.ex. 67. 13,15, 68, 150 xs. ex.
69. 4V2. 73 X MyM,M; — Tynofi. 75. & BAC = 45°, < ABC == 45°,
2 ACB ==90°76.60°. ¥ ka3 aH K e. BHYHCIHUTD AJIHALI CTOPOH TPEYroJibe
HHKA, 2 3aTeM NPHMEHHTH TeOpeMy KocunycoB. 77. M, (6;0) u M, (—2;0).
78 M, (0; 28) u M, (0; —2{ 79. P, (1;0) u P,(6;0). 80. C, (2 9),
Ri=2i C,(10;10), Ry ==10. 81, Cy (—3; —5), Cy(5;a—5). 82. M5(3; 0).
83. B(0; 4) u D(—1; —3). 84. YcioBuio 3azaud yAOBJETBOPSHIOT ABa
KBajapaTa, CHMMETDHYHO pPAaClOJONKEHHHX OTHOCHTENBbHO CTOPOHH AB.
Bepurunsl omnoro Kkmagpara cytb ToukH €, (—5; 0), D, (—2; —4),
pepmunn  apyroro — C, (3; 6), D, (6; 2). 85. C(3; —2), R=10.
86. (1; —2). 87. Q(4; 6). 88. Cepemunnt cropou AB, BC, AC coot-
BETCTBEHHO cyTh (2; —4), (—1; 1), (—2; 2). 89, 1) M (1;3); 2) N (4; —3).
90. (I; =3), (3; 1) u (=5;7). 91 D(—3;1). 92. (5 —3), (1; =5
93. D, (2, 1), D;(—2,9), D;(6; —3). Yrasauue, YerBeprass Bep-
IYHA napaanegorpaMMa MoxeT ObITb MPOTHBONONONKHOH MOGOA H3 HaH-
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uwx. TakuM ofpasoM, YCJOBHIO 3allaud YIOBJETBOPSIOT TPH napawe 10+
rpamma. 94, 13, 95. (2, —1) u (3; 1). 96, (—g—, — ) 97. —V_

08, (—11; —3).  99. 4 100, x,=—g-§-_—.2; Do -gg-_-s
Ag = ié —-23-- 101, A(3; =1) u B (0; 8). 102, (3; —1). 103. (4 —5).
104. (—9; 0). 105. (0; —3). 106. 1:3, curas ot Touka B. 107. (4-;-; 1).
108, x= x""’;f"'xa, y=$iy§2—"-'ﬂ. 109. M(—1;0), C (0; 2).
1. (5 5). 2. (]52 _%b) 113, (%a; 'é-?-a)-
114, x= mx;n++n;cg ++pvx3 y Y= my1m++n;ti2 _'__'- pp Ya . 115. (4; 2).

Vkasarnue, Bec onHOpOZHOR NMPOBOJMIOKH NPOMODUHOHANEH €e IJIHHE,
116. 1) 14 ks, ex.; 2) 12 kB, en,; 3) 25 kB, ex. 117. 5. 118. 20 xB. ex.

6 1 7 1
9. 74 120, x=—-r, y=4-oy. B2Lyx=—, y=3s.

122, (0; —8) wnam (0; —2). 123. (5; 0) uum (—%; 0). 124, (5; 2)
n (2 2). 125. C, (—7; =3), D, (—6; —4) umu C,(17; —3),
D, (18, —4). 126. C,(—2; 12), D, (-—5; 16) wuum C2 (—2 3 ,
D, | —5; -131) 127 1) x=u'43, y=y +4 2) x=x —2,

=y’+l' 3 x=x"—3, y=y +5. 128, A (4; —1), B (0; —4),
C(2,0). 129. 1) A (0 0) B (—=3; 2), C(—4; 4); 2) A(3 —2), B(0; 0),
C(—1,2) 3) A4 —4), B(I; —9), C (0; 0).” 130, ) (3; 5); 2) (—2 1);

B =1 (=50 8L = "LV , VIV,
2)x=—{—+=y;, y'=_x+y, N x==y, y=x 4 x=Y,
V2 Ve iy
yem— o B) x=—u, y=—y. 132 ARV 1), B(-23—; _23'_),
¢ (3 =V3) 138. 1) M(VZ;2V2), N(=3V2:2V2),
P(-V?2; —-2V2) 2) M(l; —3), N (5; 1), P(=1;  2); 3) M(—1; 3),

N (=5, —=1), P (1; -3) 4) M (=3; —1), N(l —5), P (3; 1). 134. 1) 60°;
2) —30° 135 0 (2; —4). 6. x=x+1, y=y — 3.

137. x=-3—x + y y—_ix -+ —= 5 y 138. M[(l'5), M2(2 0),

M, (16; -5) 130 A (6; 3), B(O 0), C (5 —10). 140, 1) O’ (3; —2),
0=90% 2) O'(—1; 8), a=180% 3) O’ (5 —3), a=— — 45°.

8 15
Ml x=—t' == ¢ +9 y= 7+ — > — 3 192. M, (11 9),

M; (4;2), M, (1;=3), M4 (o, 2+V3), M;(14V3; 1). 143. M, (0; 5),
My (3;:0), Ms(=1; 0), M(0; —6), Ms(V'3;1). 144, M (2 0),

Mz(l;——g-),Mg( 2), A:h( 4),M5( 6). 145.M1(V2_;%:n
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) 7 7 53

i’i; (?,( "')?)32 , M (22; F)l,) f(fM4 ()2; T J’t); M; (4; ‘-1—2 )-

6. f(x, y) = 2ax — a% 147. X, y)=2ax; 2) f(x,y) = —2ax— a2,
148, [ (x, y) == 4x? + 4y% 4 2a2. 49. f (x, y) = 4x2 4 4y? — 4ax —
— day +4a®.  160. f(x, y) =x?4y? —25. 15L f(x, y) ==2xy — 16,
152, TIpu noBopore KOOPAMHATHHX oCell BHPaXKeHHe (QYHKIHH HE Me-
naercd. 153. (3; 1). 154, Taxoft TOuKH He cymecTByeT. 155. = 45° wau
= 1356°% 156, 30° 120° — 60°, =~ 150° 157. Touku M;, M, u M; Je-
3KaT Ha JMHHH; TOuKH M, M; u Mg He Jnexar ma Hefi. Ypasueuue
onpefeaseT OHCCEKTPHCY BTOPOTO H YETBEPTOro KOODAHHATHHIX YIVIOB

vy
Y
A W)
prens rl ‘z
<M3 ;
M,
M, 4
M,
My
Puc. 58. Puc. 59,

(puc. 58). 158, 1) (0; —B), (0; 5); 2) (—3; —4), (—3; 4); 3) (5; 0);
4) Ha JaHHON JHHMEW Takoli ToukH HeT; B) (—4; 3), (4 3); 6) (0; —5);
7) Ha pauHOR JWHUW TakoH TOUKM HET. Y DaBHEHHe onpejenseT OKPyK-
HoCTh ¢ mentpom O (0; 0) u pamuycoMm 5 (pue. 59). 159. 1) Buccek-
TpUCA TIEPROrO H TPETHEro KOOPAHHATHHIX YrJioB; 2) OHccekTpuca BTO-
poro H YeTBEPTOrO KOODAHHATHHIX

g yraoB; 3) npamas, napaJenbHad
y=-5=0 ocu Oy, orcekaiollass Ha MOJOXH=
reJsHofl noayocH Ox, caWtas oT Ha-
yaJa KOOpAHHAT, OTPe30K, PaBHHIA 2
(puc. 60); 4) npamas, napaJjiennbs
Hag ocu Oy, oTcekawuias Ha OTPH=

, nareamnHo#t moayocu Ox, cuuras oOT
, &  Hauada KOOPAHHAT, OTPe30K, paB-
7 untit 3 (puc. 60); 5) npsamast, napaJ-
] U+2=0 ngedsHas ocu Ox, oTcexaomas Ha
MOJIOXKHTENHHOU nosayocu Oy, cuuran
OT HayaJa KOODAHMHAT, OTPE3OK, pas
Puc. 60. BHBE 5 (puc. 60); 6) mpamasn, na-
paaneabHas ocd Oy, oTcekawollas

, Ha oTpHuaressuoli moayocn Oy,

cudTasl OT HauaJa KOODAMHAT, OTPE30K, paBHu 2 (puc. 60); 7) npaMas,
cOBnajalllasl ¢ Ochlo opauHaT; 8) mpsiMast, COBMAJaOHIAsT C OChIO
abcunce; 9) AMHHS COCTOHT M3 JBYX TPSMBIX: GHCCEKTPHCH INIEPBOro
H TPETHEr0 KOODAHHATHHIX YIJOB M NpsiMo#l, coBmazawiiefi ¢ OChIO
opaunar; 10) MHHEHA COCTOMT M3 JBYX INpPAMBIX: GHCCEKTPHCH BTOPOro
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M yeTBePTOr0 KOODAHHATHRIX YIJIOB M NpsiMoff, coBnajawoue# ¢ ochlo
a6Genuce;, 11) AuHES COCTOMT H3 ABYX GUCCEKTPHC KOOPAMHATHHX Yr.J03
(puc. 61); 12) AnHMS cOCTOMT M3 ABYX NPSIMbIX: NPsIMOH, coBnajaloutei

y

Pue. 61.

z-3=0
r-I7=0

Puc. 63.

Y

Pue. 62,

2z

y+7=0

J+4=0

Puc. 64.

¢ ocklo abcuucc, W nPSMOH, coBnajamlollel ¢ OCblo OpAHHAT, 13) aHnus
COCTOHT M3 JBYX NPSIMHIX, napauiefbHRIX OCH abCUuCC, KOTOPLIE OTCe-
KaloT HAa OCH OPAHHAT, CUHTAf OT HauaJa KOOPAHHAT, OTPE3KH, paBHue 3

n — 3 (puc. 62); 14) auHHA COCTOUT
¥3 JBYX NPSAMHX, NapasielbHhBIX
ocu Oy, Xoropme :OTCEKalOT Ha
HOJIOXHTEABHOH NoJdyocH Qx, cuntas
OT Hayaja KOOPAMHAT, OTPe3KH,
paune 3 u 5 (puc. 63); 15) Jnuua
COCTOMT W3 JABYX NPSIMHX, NapaJ-
JeJbHHX ocH Ox, KOTOPbIE OTCEKAloT
Ha oTpuuaTeJsHol noayocu Oy, cud-
Tasg OT Haua/a KOOPJHHAT, OTPE3KH,
parume | u 4 (puc. 64); 16) auuus
COCTOHT H3 TpeX NpSAMHX: npaMof,
coBnanaomei ¢ ocklo abeuucc, H
IByX TNPAMHIX, NapaJJefbHHX OCH

Pue. 65.

OpAMHAT, KOTODHE OTCEeKAaloT Ha MOJOXHTEeJbHOR MNOJyocH aGCuHce,
cyuTan OT Hauala KOOpAHHAT, OTPEe3KH, paBHHe 2 U 5; 17) aunusg co-
CTOMT W3 ABYX Jyueil: 6HCCEeKTPHC nepBOro H BTOPOro KOOPAHHATHBIX
yraos (puc. 65); 18) numus COCTORT H3 JABYX Jyueil: OGHCCeKTPHC
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Nepeoro M YeTBEPTOTO KOOPAWHATHHIX YrioB (puc. 66, a); 19) muuua co.
CTOMT M3 JBYX Jyueft: GHCCEKTPHC TPETHEr0 H UETBEPTOro Kaop-
NHHATHHIX yrJoB (pHc. 66, 6); 20) JMUHHA COCTOHT M3 ABYX Jyueit: Gnc-
CeXTPHC BTOPOrO H TPETbEro KOOPAMHATHHMX YIMOB (prc. 66, 6);

4 Y
4
g 0
g z z -z
&,
a) ) )

Puc. 66.

21) JIHHHST COCTOMT M3 ABYX Jy4eH, PACMONOXKEHHHX B BepxHe#t moJy-
IVIOCKOCTYH, BHXOAAmMX u3 Toukd (1; 0) H HanpaB/eHHHX TapannienbHo
GUHCCEKTPHCAM KOOPAHHATHMX YIJOB (pHC. 65); 22) JIMHHA COCTOHUT M3
JIBYX Jyueif, pacioJoKeHHHX B BepPXHEe# MOJYILTIOCKOCTH, BHIXOISUIHX
M3 ToukH (—2; 0) ¥ HanmpaBJeHHHX MapajJenbHo GHCCEKTPHCAM Koop-
AHHATHEX Yri0B (pHc, 63); 23) oxPYXKHOCTH ¢ IEHTPOM B HAyate KO-
OPAHHAT M PamuycoM 4 (puc. 67); 24) OKPYXKHOCTH ¢ LeHTpoM O, (2; 1)

H paguycoM 4 (puc. 67); 25) okpyx-
Y HOCTH ¢ HeHTpoM (~D5; 1) u pagmny-

"coM 3; 26) OKPYXHOCTH € LEHTPOM
(1; 0) u paauycoM 2; 27) oxpyx-
HocTh ¢ uedTpoM (0; —3) u pamuy-
coM |; 28) JTHHHES COCTOHMT M3 ORHO’
| touk# (3; O0) — BHIpOX[JEHHas Ji-

...._,Of

I Hua; 29) JHHUSA COCTOHT H3 OAHOM

ol T tToukH {0; 0) = BbIpOXKAEHHAS JIHHES;
30) HeT HM OoAHOM TOUKH, Kocp-
IHHATH KOTOPOH  YAOBJETBOPSAJIH

6K JAHHOMY YyDaBHEHHIO («MHHMas
JHHUSY); 31) HeT HH oJHOM ToykH,
KOOPAHHATH KOTOPOH Y[OBJIETBO-
paad  OH  JaHHOMY  YDA4BHEHHIO
Puc. 67. («muuMast Jaauua»), 160, Jlunua 1),

2) 1 4) NPOXOIAT yepe3 Hayasao Ko-

opaunar. 161, 1) a) (7; 0), (—7; 0);

6) (0; 7), (0; —7); 2) a) (0; 0), (6; 0); 6) (0; 0), (0; —8); 3) a) (—10; 0),
(—2; 0); 6) Jqunna ¢ ocslo Oy He nepecexaercs; 4) JUHUS ¢ KOOPAU-
HaTHRIMH OCAIMH HE mnepecekaetcs; 5) a) (0; 0), (12; 0); 6) (0; 0),
(0; —16); 6) a) aunns ¢ ocbio Ox He nepecexkaercs; 6) (0; — 1), (0; —7);
7) JIMHHSI C KOODAHHATHBLIMH OCAMH He nepecexaercs. 162, 1) (2; 2),

(=2 —2% 2) (I; —1), (% —0) 3) (3; —4), (1%; —4%); 4) i
He nepecexatorca. 163 Toukn M,,” M, 1 M, nexar Ha JaHHOA JMHHK;
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mouk Mz W M He nexar Ha mefl, YpaBHeHue onpeneaseT OKPYKHOCTD
tpuc. 68). 164. a) (6; -’-;—) 6) (6; —'-‘;—‘); B) (3; 0); r) (2 V3, .g.)
npsiMasl, TEPNEeHNNKYAsPHad K TOJASIPHOA OCH K OTCEKalouiasl Ha Hel
cyHTas OT noJioca, OTpesok, paBund 3 (puc. 69). 165. a) (1; 12‘_),

‘5) (2; %) d (2? "2‘ “)3 B) (V2— %) i (ﬁ, —i' ﬂ); npsiMas, pac-

NOJIOXKEHHAA B BePXHeH MOJYMIOCKOCTH, NapasJesbHass MOJSPHOH OCH

o3
I
Q

A
P =578

Qo

Puc. 69.

Puc. 70. ° Puc, 71.
W OTCTOSILA OT Hee Ha paccTosfinui 1 (pue. 69). 166. 1) OXpYyRHOCTS ¢ HeHe
TpoM B MOJIOCE W pamuycoM 5; 2) yu, BHXOZAWAY H3 MOMOCA, HAKIOHEH=
, 7
HELH K TOJAPHOA OCH Toj, yr.nom-g (pue. 70); 3) ayy, BHXOXAMHEA H3 10~

° ) o - n
nmoca, HAKJIOHEHHBU! K MOJSIPHOX oCH HOR YraoM = - (pue. 70);

4) mpsiMasi, MepHeHIHKYJIAPHAs K HoJAaPHON ocH, OTcekawlouasa Ha Hef,
CUHTast OT MOJIOCa, OTPE3oK @ ==2; §) npsMas, pacnojoxeHHas B Bepx-
Hell NMOJNYIVIOCKOCTH, mapajiienbHas MOJIPHOA OCH, OTCTOAIlast OT Hee
Ha pacCTOsIHHH, paBHoM 1; 6) OKpyXKHoCTb ¢ nentpoM C;(3; 0) u pa-

auycoM 3 (pue. 71); 7) okpymxHocers ¢ uexrpom C, (5; ~g—) H pagnys
com b (puc. 71); 8) MHHUA cCOCTOMT M3 JABYX JyueH, BHIXOAALYHX H3
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Iodoca, ONHH M3 KOTOPHX HAKJOHEH K MONAPHON OCH MO YrioM %‘_’

5
a apyro# — noj yrJoMm —G-n (puc. 71); 9)_ JIHHHSA COCTOHT H3 KOHILeg-

TPHUYECKHX OKDYIKHOCTeH ¢ LIeHTPOM B MOJOCe, PafHyCH KOTOPHIX r
n T
onpegeasiotes no Gopmyae r==(—1) —6-+ nn, roe 1 — Jdo6oe Lemage

TIOMOKHUTENBHO® YMCAQ WIH Hyab. 167. Puc. 72 u puc. 73. 168. Puc. 74
¥ puc. 75. 169. Puc, 76. 170. OTpe3ox, npuMHKaOmui K DOJIOCY, HMeerp

ANHHY, PABHYIO —g-; KaXJbii H3 OCTaJbHHX OTPE3KOB HMEeT [IJHHy,
paBuyro 6: (puc., 77). 171. Ha narb vacre#t (puc. 78). 172, P(l.‘z; -é—
(puc. 79). 173. Q (81; 4) (puc. 80). 174. ITpaMue x = y=10. 175. I'Ipﬂ.
Mble x = a=0, 176. IIpamble y £ b=0. 177. y + 4=0. 178 x—5=
179. 1) Hpmvraﬂ x—y=0; 2) npamast x - y==0: 3) npamas x — 1—0
4) npavas y—2=0. 180, [Ipamue 4ax = c==0. 181. x2+ 2-—r2
182. (x-—a)2+(y B)2=r2 183 x4 y?=09. 184, x2+y~

185. x2+y?=qa 186. (x—4)? 4 y:=16. 187, 55 +

2y
188. - _l§ =1, 189, y?==12x. 192, y?2=2px— napaéoﬂa.
X’ _ Xy
55 + —9— = | — ssmume, 194. 65 = | ~— runepGo.a.
195. __2% + _y_-_ = | — 3aHIC, 196. Ilpaas BeTBr rHmEpGoJaL

%2 y? 4

5T 5% = 1. 197, y?==20x — napaboaa. 198, p cos 6 = 3. 199, 8=§-,
200, tg@==1. 201. psm9+5—-0 psinB —5=0. 202, p=10cosH.
203 VYcaoBui0 33734 YAOBJCTRBOPSIIOT JIBE OKDYXKHOCTH, YPaBHeRHS
KOTODHIX B TOJSIPHEIX KooanHaTax p+6sinB=0, p—6sin0=0,

x=qcost,| x* ab cos ¢
204, } + Lo 205 x=
> = b sin #; Va¥sin?¢ + b2cost ¢
absint ab cos ¢
y= _V ) > 3 ’ 206, x= z 5 — s
a%sin? t + b2 cos? ¢ V b2 cos? t — o sin? ¢
ab sin ¢ B - 4 — 2
v= Vbzcoszt——a%in?t. 207 1) x= 2p’ y=1h2) x=3pcig’h
_ ‘,. _—ﬁ ?i _ _t. == 2R cos? 8}
y=2pctgh 3) x=gctg’ 5, y=pcig5. 208 l)y==Rsm26

2)

t— i == 2
x = R sin 26, } 3) ¥ 2p cig 0,} 209. 1) x—y?=0;
x2

y = 2R sin? 6 y=2p ctg®.
2 2 2 . s ¥ . y?

2) x24-y2—a?2=0; 3) —2—?-—1=O, 4) —a-,.,—-ﬁ—l—-o

5 x2+y?—2R¢=0; 6) x4+ y?*—2Ry=0; 7) 2px—y?=0.

210. Touku M,, M3 u M, Jaexar ua pnasHO® npsiMoH; Touku M, M;

u Mg ue snexar na Hed, 211, 3, =3,0, ~6 u — 12, 212, 1,»~—2, 4,

—5u 7. 213, (6; 0), (0; —4), 214. (3; ~5). 215. A(2 —1), B(—1; 3),
C (2; 4). 216, (1 '—3), (—2; 5), (5; —9) u (8 —17). 217. S== 17 k. ex.
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Puc, 74. Puc. 75. Puc. 76.




218, C,(—1; 4 wm 02(375-; -—32). 219, Ci (I =1) umy

7
Gy (=2 —10). 220. 1) 26— 3y + 9 2) 3x—y=0;3) y+2=q,
4) 3x+4y—12=0, 5 2u+y-+5=0 6) x+4+3y—2=y,

221. l)k=5,b-_-_43;2)k=__§-, b9 3) hom— 2, b.—.—.-%_;
3 5 :
Hhm—2, b=0 5 k=0, b=3 222 1) —3; 2 %

293, 1) 2%+ 39 —7=0; 2) 3x— 2y —4=0. 224 3x-+2y =0
2x — 3y —13=0. 225. (2; 1), (4 2), (—1; 7), (I; 8). 226. (—2; —1).
227. Q(1L; —11) 228, 1) 3x =2 =—7=0; 2) Sx +y—7=0:
3y 8x+ 12y +5=0;, 4) Bx +T7y+9=0; 5 6x—30y—7=0,
229, a) k=T, 6)k=—1%; B)k=——g~. 230. 5x — 2y — 33 =0,
x+4y—11=0, 7x-+46y+33=0. 231, 7x—2y— 12=0,

Sx+y—28=0, 2x —3y — 18=0, 232, x4y +1=0 233 2x--
+ 3y —13=0.234,4x 4+ 3y — 11 =0, x + gy 4+ 2 =0, 3x 4 2y—13=0,
235. (3; 4). 236. 4y 4 y—3=0. 237, x—5=0, 238. Ypasuenue
croponst AB: 2x 4y —8=0; BC: x+2y—1=0;CA: x—y—1=0,
YpaBHeHHE MeIHaHHI, nposeseHHolt H3 BepwHHM A x —3==0; u3
DePWHHN B: x 4y — 3=0;, u3 sepuwunn C: y==0. 239. (—7; Q);

(o: +2§). 242, (1: 3). 243. 3% —5y+4=0, x4+ 7y — 16 =0,

3x =5y —=22=0, x4 7y + 10=0. 244. ¥YpaBueHHs CTOPOH MpPSIMOY-
rolbHHKa: 2x — by 4+ 3 =0, 2x — by — 26 =10; ypaBHeHHE ero guaro-
nami: 7x — 3y — 33 =0. 245. 5x 4+ y — 3 =0 — Gucc2KTPHCA BHYTpEH-
Hero yraa; x — by — 11 =0 — Guccekrpuca BHenHero yraa. 246, x+y—
—8=0; llx ~y—28=0, ¥kazauue, YcIoBlO 33TauH YIOBJETRO-
PsIOT JABE MPAMHEIE: OfHA U3 HHX NPOXOAHT uepe3 Touky P H cepenuHy
OTpe3sKa, coejuHsomero Toukun A u B; npyras DpoXoAHT uepes TOuky P
apaaJyessHo OTpesky AB. 247. (—12; b). 248. M, (10; =5).

249, P(%; 0). Yrkazauue., 3ajaua MoxXer OHTb pelleHa MO CJes

AywoweH cxeMe: 1) ycraHaBauBaem, 4910 ToukH M H N pacmosioxeus!
No OAHY CTOPOHY OCH aBCLHCC; 2) HAXOJAMM TOUKY, CHMMETDHUHYIO OZHOM
3 JaHHBIX TOYEK OTHOCHTENbHO OCH afeuuce, HanpuMep Touky Ny,
CHMMETPHUHYI0 TOuke "N; 3) coCraBngeM ypaBHeHHE npaMofl, npoxo-
naued gepes Toukn M m Ny; 4) pelwast coBMecTHO HalifleHHoe ypaBHe-
HHe ¢ YpaBHEHHEM OCH a'ﬁcxmcc, NOJY4YHM KOOPAHHATH HCKOMOH TOYKIH.
250, P (0; 11).  251. P(2; —1)s 252. P(2; 5).  253. ])'q>=-i—f-;
%; 3) @ =0~ npamwie napaanrenvusie; 4) @ = arctg %’-.
254, x =5y ~+3=0 uau Sx-y— 11 =0. 255, YpasHemus cTOpOH
kBaapara: 4x+3y+1=0, 3x~4y+32=0, 4x+3y—24==0,
3x — 4y*+ 7=0; ypaBueHHe ero BTOPo# jguaroHaJH: X - 7y — 31 =0.
256, 3x — 4y + 15=0, 4%+ 3y —~30=0, 3x — 4y — 10 =0, 4x + 3y—
—5=0. 257. 2x+y—16=0, 2¢x~+y+ 14=<0, x—2y— 18=0.
268, 3x—y+9=0, 3x+y~+9=0. 259, 29x — 2y 4 33 =0.
262, 1) 3x—7y—27=0; 2) x+9%9 +25=0; 3) 2x — 3y — 13=0;
4) x~2=0; 5) y+-3==0. 264, [Tepneuauxyaapuu 1), 3) u 4). 266.1) @ = 45
2) @ =60% 3) ¢ ==90° 267. M; (6; —6). 268, 4x — y — 13==0, x--5==0,
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x4+ 8y+5=0 - 269, BC: 3x+4y—22=0; CA: 2x ~T7y —5=0
CN: 3x + 5y—23==0. 270, x + 2y—7 =0, x—4y — 1 =0, x—y-+2=0.
Ykaszanue. 3amaua Moxer OHTH pellleHa no cxaexylolnedt cxeme:
1. YeranaBauBaeM, yTo BepiuxHa A He JeXHT HH HAa ONHOH H3 NAHHBIX
npaMetx. 2. HaXomum Touky nepecedeHus MeNuan M 0GO3HauaeM ee
xakoi-auGyap GykBoil, nanpuvep M. 3. Ha npamofi, mpoxonsmeit uepes
toukn A u M, crpoum otpezok MD = AM (puc. 8!). 3atrem onpege-
afev KoopAmHartsl Toukw D, 3Hast TOuKy M — cepenuny orpeska AD
4 onHH H3 ero koumos A. 4. Yera-
HABJMBAEM, UTO YeTHIPeXYrOJbHHK
BDCM —napaJaaenorpaMm (ero nua-
rOHAJH B3aHMHO AEJSTCH nOnoJaM),
CoCTaBJseM ypaBHEHus npsaMeix DB
u DC. 5. BuiumcaseM KoOpAHHATH
rouek B u C. 6. 3rHas KOOPAHHATH
BceX BEpIUMH TpPeyroJbHHKa, MBI
MOXEM COCTAaBHTb YPaBHEHHS €ro
cropod. 271. 3x — 5y —13=0,
8x—3y + 17=0, 05x + 2y—1 == 8
272, 2x—y + 3=0, 2x 4 y—7 =0,

x — 2y —6=0 VYxKaganHe. Puc. 8l.

Ecad #a oXHORX U3 CTOPOH YIia JaHa

Toyka A, TO TOUKa, CHMMETPHYHAs TOUKE A OTHOCHTENHHO GHCCEKTPHCH
9TOro yria, 6yAeT Jexatb Ha APYro# ero cropoxe. 273. 4x—3y + 10==0,
7x+y—20=0,3x+4y—5=0 274 4x+Ty—1=0, y—3=0,
4x 4 3y—5=10. 275. 3x + Ty—5 =0, 3x + 2y—10=0, 9x + 11y-4-5==0.
276. x— 3y — 23 =0, 7x 4+ 9 + 19=0, 4x + 3y + 13 =0,
977. x + y—7 =0, x + 7y + 5=0, x—8y + 20=0. 278. 2x + 9y—65=0,
6x—7y—25==0, 18x 4 13y — 41 =0. 279. x + 2y =0, 23x 4- 25y = 0.
280, 8x—y—24=0, 283, 3x + y=0, x—3y=0. 284, 3x 4- dy—1 =0,
7x 4+ 24y —61=0, 285 1) a=-—2, 5y—33=0 2) aq =-—23,

x—56=0; a,=3, 5x+8=0; 3) ay=1, 3x—38=0; a2=%,
83x — 56y =0. 286. m=7, n=—2, § +3=0, 7. m=—4, n=2,
x—5=0 288 1) (5 6): 2) (32) 3) (711‘; 'é‘) 4) (2‘ "%)‘
5)(“":3“; 2). 201 1) Mpn a3 2) npw a=3 u b2 3 npa
a=3 H b=2 292, 1) m=—4 n+*=2 HW m=4, n#k —2
) m=—4, n=2 wm m=4, n=—2 3) m=0, n - moboe 3naue-

aue. 293. m= 294, YcqoBHIO 3a1a4H VIOBJETBOPSIOT ABA 3HAUEGe

12
uus m: my =0, my==06. 295, 1} IlcpeceranTes; 2) He nepecekaioTcs,
Yoty 2 Yy,
2 L 2) —6+ 8

I AT SO ST S RN A
3) /s T3 =L 4 s + —2/s =18 s + Y =1 (puc 82).
300. 6 k8. ex. 301, x+y+4=0.302, x+y—5=0, x—y41=0,
3x — 2y =0, 303. Pemeunue Hanumem ypasHeHHe HCKOMOR mpaMoi
«B OTpesKax»:

3) we mepecekaioTcs. 298, a = —7. 299 1) -g- +

X
i

SRS

=1 (H
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Hama sazaua — onpesenaurs snayenus napametpos a # b. Touka C (1; 1)
JEXUT HAa HCKOMOH NpPAMOH, CJIeAOBATENbHO, €€ KOOPAHHATH JOJIKHE
yroBneTBopaTh ypaBHenuio (1). TToncrasum B ypaBuenue (1) BMmecto
TEeKYINHX KOOPJAHHAT KOOPAHHATH ToukH C; mocie NpuBeneHHs K 0bmemy
BHAMEHATEJMO MOJAYTHM!

a- b=ab. (2)
»

Tenepp 3aMeTHM, YTO IIomaRb TPEYroJbHHKA S, OTCEKAa@MOro NpsaMoit

. ] b

OT KOOPJHHATHOTO yrila, ompegensercss dopMmyaoft :_I-.S=.-£2_; +8
B TOM cJyyae, KOrjia OoTPe3kd & H O OJHOro 3HakKa, H — S B ToMm cIy-
yae, KOria STH OTPe3KH pa3HHX 3HakoB. CorjiacHo YCJOBHIO Hamweit
3anaun 6yneM HMETh:

Pemum cucremy ypashemai (2) u (3): a+tb=4, } a- b= —4,
ab=4; ab == —4;

TOrga NOAYuuM: a;==2, b, =2; a2=—2+21/?, b2=—2—2V§—;

gy=—2—2V7Z, by=—242V2. Takum oSpasoM, yesossio 3axaun
yRosaeTBopsioT Tph npamuie. [Toxcrasum B ypasuenue (1) nmoayueunme

X Y X y
SHAYEHHA mapaMeTpoB @ U b — 4 L = |, — — =]
2 9 —242V2 +—2-2V'2 ’
X

y
—~ - =1,
—2—2V2 = —242V%

ITocoe ynpolenuss 9THX ypaBHeH#uH
NOAYYUM: X + yy = 2=0), (l - Vg_) x4
+(1=V2)y—2=001—=-V2) 2+
+(14+V2)y—2=0 304 Yeaonuwo
3a12uH YOBJETBOPAIOT CJIeIYIOUTHe TPU
mpavse: (V2 + 1) x+ (V2 — 1)y —
—10=0, (VT=1)x+ (V34 1)y +
+10=0, xr—y—10=0. 305, 3y —
— 2y—12=0, 3x — 8y 4 24=0,
306, x-}-3y—30=0, 3¢~ 4y —60=0,
3=y —30=0, x—12y+60=0.
307. YcaioBHIO 3a7aul YAOBJETBOPSIOT
IIBe INpsSIMHe, NepeceKkalollHe COOTBeT.
Puc. 89, CTBEHHO OCH KOOpJAHHAT B Toukax (2; 0),

@ =8) n (—4; 0), (0; 3). 38 $>
=>2x.41. 809. ITpsaubie 1), 4), 6) 1 8) 3a1aHE HOPMAMLHHMH YPaBHEHHUSIMU,

4 3 4 3 12
310. 1)-5-x-'-§y—2—0,.2)—-gx+€y—10—0, 3) —-ﬁ-x-l-
5 2 1
Y l=0; 4) =x—2=0 b — X ———y - 1=0,
T3 g ) VE VR

$11. 1) =0, p=2 2 a==m, p=2 3) amm s, p=23; 4) ¢ = — =,

ry 2

atn



=1; 8 a=—=B,p=¢q, 9 a=Bf~—x p=gq. 312, 1) §==3,
Z..——_-3; ) 0=1,d=1;3) d=—4, d=4; 4) 6 =0, d=0—2Tqua Q
gexut Ha npamofl. 313. 1) Ilo omgHy cTopoHy; 2) no pasHhle CTOPOHHI;
3) no OLHy CTOPOHY; 4) Mo omBy CTOpPOHY; 5) MO DasHHe CTOPOHHL.
314. 5 kB. ex. 315. 6 kB. ex. 318, fIBaserca BunykJuM, 319, He ss-
asercs BumykJInM. 320. 4. 321, 3. 822, 1) d=2,5; 2) d =3; 3) d =0,5;
4) d =3,5. 323. 49 xB. ex. 3256. B oTHomenun 2:3, cyuras 0T BTOPOH
npamoit. 326, P e me nue, 3ajavya 0 NPOBEIEHHH NMPAMKIX yepe3 TouKy P
Ha PaCCTOSIHHH, PaBHOM 5 oT Touky Q, paBHOCHJbHA 3ajaue O NpOBe-
JeHHH H3 TOYKH P KacaTeJbHHX K OKPYXHOCTH Pajmuyca 5, ¢ LieHTPoM
3 Q. BuuncauM paccrosuue QP: QP = Vie= 24 (7—22=V 26.
Mmu BUAMM, 9TO paccrosiuHe QP Goabuie paguyca OKPYKHOCTH; CJae-
JIOBAaTEJbHO, K3 TOYKH P MOMHO TIPOBECTH [ABE KacaTeJbHHE K 3TOH
OKpYXHOCTH, Tenepp mnepefieM K COCTABIEHHIO WX YpaBHeHH#. ¥Ypas-
HEHHE BCAKOH NPAMOH, mPpoXoafllued yepes TOukKy P, uMeeT BHJ

y—7=k(x—2) (1)

WM kx—y =+ 7—2k=0, rae k—mnoka HeonpeneJeHHH! Yyr.ozoH
xospduunenr. ITpuBenemM 3To ypaBHeHHe K HopManabHOoMy Buay. C sToft

LeJbl0 HaXOJHM HOPMHPYIOWHH MHOXKHTENb W == =% __kz—V—-I-—_l— Y .1Ho-

kas ypasHenue (1) Ha M, mONyudM HCKOMOE HOPMAabHOE YyPaBHEHHe
kX —y+7—2k
= VEIF 1

IMoxcrasasis B JAeByio uacTb ypaBHeHHT (2) XooPnuHaTH ToukH Q,
|k —24+7—2%|
Ve —1

5

sunayenua k: £y == ~ 13 ky=0. TloxgcraBass HalneHHEE 3HAYCHHA

yrJaoBoro kosdhduuuenta B ypapserue (1), nonyuaeM HCKOMHE ypaBHEHHS:
5x + 12y~94=0 u y—7 =0, 3anava pemena. 327. 7x + 24y—134=0,
x—2==0, 328. 3x+ 4y—13=0, 330. 8x — 15y +9=0.
331. 3x — 4y — 25=0, 3x—4y+5=0. 332, YcaoBHIO 33a74auu yuo-
BJETBOPSIOT OBA KBaJApPaTa, CHMMETPHUHO PACNONOKEHHBIX OTHOCHTEIBHO
cropodl AB. YpaBHEHHMA CTOPOH OJHOrO H3 HHX: 4x + 3y — 8 =0,
4x 43y + 17=0, 3x — 4y ~ 6 =0, 3x — 4y + 19 =0, ¥Ypapnenns <ro-
pon npyroro: 4x -+ 3y—8=0, 4dx+3y~—33=0, 3x —4y —6=0,
3x — 4y + 19=0. 333. Yc10BHIO 3afgayd YOOBJETBOPAIT JABa KBaj-
para; OCTaJbHHE CTOPOHA OJHOTO M3 HHX J€XAaT Ha TPAMBX:
3x+ 4y —11=0, 4x~3y—23=0,, 3x+ 4y — 27==0; ocraabune
CTOPOHBI APYroro = Ha npaMuXx: 3x 4 4y — 11=0, 4x ~ 3y — 23 =0,
3x+ 4y +5=0, 334, 3x+4y+6=0, 3x+4y—14=0 wuiu
3x+4y+6=0, 3x+4y+26=0. 335. 12x — by - 61 =0,
12x —5y+22=0 wm 12x—5y+61=0, 12x—5y-+ 100=0,
336. M(2;3). 337. 4x+y+5=0, y—~3=0.338. 1) 3x—y +2=0;
2) x—2y+5=0; 3) 200x—8y—9=0. 389, 1) 4x — 4y + 3=,
2x+ 2y —7=0; 2)4x+1=0, 8y+13=0; 3) 14x—8y —3=0,
64x 4+ 112y — 23 =0, 340, x—3y—5=0, 3x+y—5=0. ¥Yka3za-
nne. Hckomne npsaMue NPoXoAfAT uepe3 Touky P nepneHIuKyJsPHO
K OuccekTpucaM YrjoB, OOpa3OBaHHBIX JABYMHA JaHHBIMH IPSMBIMH.
341. 1) B oguoM yray; 2) B CMEXKHHX Yyraax; 3) B BePTHKAJbHHEIX
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yraax. 342, 1) B BeprukanbeEX yraax; 2) B cMeXHBIX yraax; 3) B ag-
HOoM yray. 343. Buyrpu tpeyronbHuka. 344 Brne TPeYToJbHHKA,
845. Ocrpuii  yroua. 346, Tymod yro.a. 347. By 44y —5=0,
848, x+43y—2=0. 349. 3x—19=0. 350. 10:— 10y — 3 =0,
351, 7x -+ 56y — 40=0. 352, x+y+5=0. 853. S (2 —I).
354, 1y 3x + 2y —7=0; 2) 2x =~ y=0; 3) y—2=0; 4) yx— 1 =0;
5) 4x + 3y — 10=0; 6) 3x —2y+ 1=0. 355. 74x 4 13y + 39 =0,
356, x—y—7=0 357, 7x+ 19y —2=0. 358, x—y+1=0,
359, 4x — 5y +22=0,4x 4 y— 18=0, 2x — y 4 1 = 0. 360, x—5y--
4+ 13=0, 5x4+y+13=0. 361, S5x—y—5=0 (BC), x—y—
+3=0 (AC), 3x —y —1=0 (CN). 362, x =5y —~T7=0, 5x+ y+
+ 17=0, 10x +7y—13=0. 363. 2x 4y +8=0, x+ 2+ 1 =0,
366. C = —29. 367. a = — 2. 368. YpaBHeHHS CTopOH XBazpara:
443y — 14=0, 3x—4y 4 27=0, 3x—4y +2 =0, 4x 4 3y 4 1 1=0;
ypaBHeHue ero BTOPoR AuaroHanu: 7x—y -+ 13=0. 389, x + y 4+ 5=<0.
370. x+y+2=0,x—y—4=0,3x+py=0 37L 2%x+y—6=0,
9x 4+ 2y + 18 =0. 372. 3x—y+1=0. 374. 3x — 4y + 20 =0,
4y + 3y — 15=0. 375. x + 5y — 13 =0, 5x — y + 13 =0. 376. Ycao-
BHIO -32J]a4dl YAOBIETBOPSIOT ABE NPsIMEE: 7x ~+ y—9 =0, 2x 4y +1 =0,
377. bx — 2y —7=0. 378. AC: 3x + 8y —7=0, BD: 8x—3y 4+ 7 =0.
379, 4x+y+5=0 x—2y—1=0, 2x45y~-11=0. 381,

1) psin(p—06) =p, psin(—g—-ﬁ)=3; 2) pcos(0=~a)=acosa,

pcos(B-{-% :m)=-—J; 3) psin (B — 0) =asin§, psin(% —6)=3,
382, psin (f =~ 8) =p, sin(p —6,). 383. pcos (0 — a)=1p, cos (6, — a).
psin(6—86,) V o® + 0} — 20p; cos (6—6))

po sin (8, —0)) VP%"I‘P%—QPQM cos (6,—9))
2) (=224 (y + 32 =49; 3) (x—6)* + (y+8)*=100; 4) (x+ 1)* 4
+ (y=272=25 5) (x=12+(y—=4*=8 6) x4 y?=16;
7) (x=1P2+(y+12=48) (x =22+ (y—4>=10; 9) (x—1)?+
+ y?=1; 10) (x —2)°+ (y — 1)*=25. 386. (x —3)*+ (y 4 1)* =38,
387. (x =42+ (y+ 1)2=51u (x—2)?+ (y — 3)? =5. 388, (x-|§232+

Fy4+12=20. 38 (x—502+(@+2°=20 = (x—-g-) +

+(y=2) =20 90 =1+ =16 301 (coP+

H(y = 3)2 =50 1 (v — 20)2 + (4 + 27 = 800, 302. (x—2) - (y—1)?=5
w(x=2) o+ F) =% s e-2ru-r=3

2
(k8 + (s + TP =12. 304, (x—2) =25 (v +22) +

+ (y—1
(o= 28T = () o (e ) e B e

384.

. 385, 1) x24-y2==0;

T 49

-

+(y__;,12=1. 396, (¢=5)2+y =16, (x-+ I5) + y2 =236,

(= 2] s 2T = (2 o= 2] 2 = (2.

397. Ypasmenua l), 2), 4), 5), 8) u (10) onpenensoT oxpyXHOCTH;
1) C(3; =2), R=5; 2) C(~=2; 0), R==8; 3) ypasuenue onpegneseT
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eHHCTBEHRYIO Touky (5; —2); 4) C (0; 5), R=V5,5 C(l; =2), R=25;
6) ypaBHeHHe He onpefeJfieT HWKaKoro reoMerpuueckoro obpasa Ha
MJAOCKOCTE; 7) YPaBHEHHE oInpeleJseT eJHHCTBEHHYIO TOuky (—2, l);

4
v
)\
=, R
<>
y ..,-0_%/ Lz 2z V7 z
?\;5 $¢‘3 J !
"Co z
Puc. 83. Puc. 84. Puc. 8a. Puc. 86.
4
7

-
Y S
fR’B Y150 y=75=0 Y

o
=t
O
J
D)
)
&

SR
V7] z V4 Nl N I
Puc. 87. Puc. 88. Puc. 8.
%
g \
LYAN y AN
Q~ \ 7 Z g z
AN
77 B c | y+3=0 N
T AV
§ 1 y 4
7 e
Puc. 90. Puc. 91, Puc. 92
) 1 1
8) C|— i 0), R=_§; O) ypasrenue He onpejensieT HUKAKOTO reo-

Merpuueckoro of6pasza Ha maockoerd; 10) " C (0; --%), R.—_—;—_
398. 1) ITonyoxpyxHocTs pamuyca R==3 ¢ LEHTPOM B Hauajle Koop-
JMHAT, PacnoJokeHHas B BepXHell moJynsockocts (puc. 83); 2) moay-
OKPYXHOCTb paguyca R==35 ¢ LUeHTPOM B HayaJe KOOPIHHAT, PACHOJO-
KeHHass B HHXHeH noaynnockocTH (puc. 84); 3) nonyoKpyxHOCTH
paguyca R ==2 ¢ uHeHTPOM B HayaJe KOOPJAHHAT, PACIONIOKEHHAA B JEBO
ftonynaockoctd (puc., 85); 4) NonyoKPYKHOCTh Paguyca R = 4 ¢ uenrtpom
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B HayaJié KOOPAWHAT, PACMONOXKEHHAN B NpPaBoll noaymIocKoeTH (pHe, 86);
5) noayokpyxHocTb paguyca R==8 c neurpom C (0; 15), pacnosoxey.
Hag Hax npamofi y — 15=0 (puc. 87); 6) MONYOKPYKHOCTb pamnyca
R=28 c uenrpom C (0; 15), pacmonoxeHHas mox NPsIMOH y — 15=(
(puc. 88); 7) molyoKpyxmocTh paauyca R =3 c uentpoM C (—2; (),
pacnoJo¥eHHasa BJAeBo oT npaMol x -+ 2 =0 (puc. 89); 8) noayoxpyi-.
HoCTh pazuyca R==3 c nearpoM C (—2;0), pacmonoxkeHnHass snpaso
or npaMoft x -+2=0 (puc. 90); 9) moayokpyxHoCcTb paguyca R=75
¢ ueHTpoM C (y—2; —3), pacnofioxenHas nod npamol ¥y -4 3 ==0 (puc. 91);
10) nosyokpyxHocTs paguyca R==7 ¢ uentpoM C (—5; —3), pacrono-
JKeHHadA BNPaBo OT npsmofi x - 5==0 (puc. 92). 399. 1) Bre okpyx-
HOCTH; 2) Ha OKPYXHOCTH; 3) BHYTPH OKDYXKHOCTH; 4) Ha OKDYXXHOCTH:
5) BHyTpH oOKpyxkHocTH. 400. 1) x4+ 5y—3=0; 2) x4 2=0;
3)3x—y—9=0; 4) y+41=0. 401. 2x—5y+ 19=0. 402. a) 7;
6) 17; B) 2. 403, M, (—1;5) n M;(—2; —2). 404. 1) Ilepecekaer
OKPYKHOCTh; 2)3 Kacaercs oxpyéxﬂocm; 3) npo;?c’oz:m BHE OKDY&KHOCTH.
2
405" 1) k| < —; 2) k=i'z; 3) |k|>_¢f' 4086. -l_-{-—k-z—= R2,
407, 2% +y —3 =20, 408. 11x — 7y —69 =0, 409, 2 V5. 410. 2x — 3y +
-+ 8=0, 3x + 2y — 14=0. 412, X+ y* 4 6x—9y—17=0,
413, 13x2 4 13y24-3x 4 7ly=0. 414. 7x — 4y=0. 415. 2. 416. 10.
417. (x+3)+(y=3)2=10. 418, x—2y 4 5=0. 419. 3x — 4y 4~
+43=0. 420. M, (—-é-; T)i-d =2V5. 421 xx+ yy=R"
422, (1 =—a)(x—a)4(y,—P)(y —B)=R% 423. 45° 424. 90°,
425, (=)’ + (B —Bo)’=RI+ R3. 427, x—2% —5=0 =n
Iy —y—5=0,428.2x+y—8=0ux— 2y 4 11 =0, 429, 2x + y—
—b=0, x—2y=0. 45_3_0. 90°. 431. x4+ 2y45=0. 432, d =75,
433, d=7. 434. d=V10. 435. 3. 436. 2x+y— 1'=0 u 2x +y -
+19==0. 437. 2x + y —5=0u 2x-+y+5=0. 438, p = 2R cos (6 — 6,)
(puc. 93). 439. 1) p=2R cosB (puc. 94); 2) p=— 2R cosB (puc. 95);
3) p=2Rsin 93 (puc. 96); 4) 3p = — 2R sin® (pnc. 97). 445_?. 1) (2; 0)
. 5.7 =, . 1 2,

nR=%2) (Fi5)nR=5; 9 imuR=1 4 (F: —F)

=-3—; 5) (3; g-) H R=23; 6) (4; %n) n R=4 7) (4; —%) "
R=4. 441. 1) x2 44> =3x=0; 2) 224+ y?+4y=0; 3) x2 4 y2 —
—x4y=0. 442, 1) p=cos®; 2) 8=-—-3cosB; 3) p=>5sin6;
4) p=—sinB; 5) p=cosB+sinb.  443. p=Rsec(B—8y).

X9 gy X Xy
M. 1) grt+=hL 2 S+ 92=1’ ) e tia="
X

2V e Bl e Y X e
4) 2_5+216—l’ 5)2100“; 62 =16 ;69+225—1’7) 5 +y2""
¥t g i’:s"‘g"' wnr, by =t 10) s tg="

._x_ _y_—= . j— .E—_—_—_- . _'x_. _y__= »
445. 2” 7 T 1’2 2)2 9 +252 g 23) 25 T 165 = U

X -——y == [ -—-x —y ==1; X ———y = y
1) =+ 15 1,‘5) st =16 =+ z=1.461)4u3
2)2ul1;3)5ul;4))V15u¥3; 5) EHE-; 6) -l-n—l;7)la-1—;

2 "3 375 2
214



25

<5 10) % w1 447. 1) 5w % 2) -F,(—4 0),
4) x=1x =, 448, 16 xu. ex. 449. 1) V5 u 3

: /T
2) Fy (0 —2), Fa(0;2); 3) e=gj 4) yo= sk 5. 450, %{)—5- ke, e,
2
a51. L. 452, Cue. pue. 98. 453, (-3; ——g-), (-3; %) 454, Touxa
A; n Ag nexar Ha saaunce; Ay, As B Ag — BHYTDR snngnca; Az, Az,

A, Ay B Ajq — BHE 3aaunea, 455, 1) ITovioBuna sJaHnca —’i% -+ -%—-= 1,
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pacmogoxennas B Bepxuef moaynaockoeT# (pue. 99); 2) mosoBuHa 3x.
x.‘? 2
JHuIca 35 +g—5_—_ |, pacrnoJsiokeHHas B HHXKHER NMOJymIocKocTH (puc. 100);

x? y'{ . "
3) noJobuna 9/aHNCA T+T= I, pacnonoxeHHas B Je30H mOJy-
2
IJIOCKOCTH (an. 101); 4) mosoBHHA 8JTHNCA x2+%-—_—.l, pacmoJio-

KeWHas B npaBoi noaynJdockoctd (puc. 102). 456, 15, 457. 8.
458. bx 4- 12y +10=0, x—2=0. 459, r, =26, r,=74. 460, 20.

461. 10. 462. (=5 3¥3) un (=5, _3,/'3-)_ 463, (_2; V221) )

1/21) 1/
( 2, — 464. 3 u 7. 465. 1) 36 5 =1; Y
,_2___ L3y X8 X I/Q_ .1
Pl g X cov
5)9'*‘5“” ) o5 T "Ete=l |
V3 o V2 V3 1 |
466. 1) ——; 2) 5 8 5 1) 5.
¥ 0 z
Y z '
—— —
"/ - & 1
I il
1Y \ J
_ T
Puc. Y9. Pwuc. 100. - Puc. 101, Puc. 102,
'f'—'l
/ 2 —— 2 — 2
467. o= '2 : 08, & 2"°) + ),
(x —3)? (y+42 (x + 3)° (y—2)*
469. 5 4+ 6 =1, 470, g -+ ) =],
471, 1) C(3; —1), moayoecu 3 u V5, e—-—%—, YpaBHCHHA

JupekTpue: 2x = 15=0, 2«4 3=0; 2) C(=l;2), moayocu 5 u 4,
g == —g-, ypaBHeHHA AHPeKTpHC: dx — 22=0, 3x 428 =0; 3) C (1; —2),

1
nmoJgyocH 2V 3 u 4, €=, ypaBHeHH aupexTpuc: y—6=0, y-4-10=0.

- )2 2
472, 1) [lonoByHa 3JuHICa (x 253) -+ (J-l4-7) = |, pacnosnoxerHas

2
(4;3)_‘_

nan npamolt y -+ 7=0 (puc. 103); 2) nonoBHHA 3anuICca
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ERTY
+_(y l-gu-=l, pacnonoxeHuass nox npamofi y —1=0 (puc. 104);

- 2 2
3) nosoBuMHa 3agaunCa -%é—-!- -(1%3—)-=1 pacnonoxeHHas 8 JeBoH
2 —1)2
mosynaockoety (puc. 105); 4) mosoBUHa sanKmICa (x-+;5) -+ (y 91) =],
pacnojoxeHHas BnpaRy oT OpaMoid ¥ +5=0 (puc. 106),
Y ? 1/
JEEN z oy ,
il +
T 3 y-7=0
R \
- 7z
/ m
|
Puc. 103. Puc. 104.
¥ '%' d
2
T R

/i y*3=0 \y—ka
N—

Puc. 105, Puc. 106.
— 2 2
473. 1) -(i-l-s—gr‘l+-’;g=l; 9) 9x? — Oxy 4 27 — 3=0; 3) 68x? 4

4+ 48xy + 82y — 625 =0; 4) 1142 4 2xy + 11y? — 48x =48y — 24 =0,
474. 5x? 4 9y? + 4x — 18y — 55 =0. 475. 4x°+4-3y?+32x — 14y+59=0,
476. 4x2 4 5y + 14x + 40y 4 81 = 0. 477, Tx? — 2xy 4 7y® — 46x

%y + 71 =0. 478, 1722 + 8xy -+ 23> -+ 30% — 40y — 175 = 0.
479, x* 4 9y? — 6x 4 24y+31 = 0. 480, (4; %), (3 2). 481. (3; .g.) -

IrpsiMas Kacaercs oaanmca. 482, [IpAaMast nmpoXoAuT BHe oJaunca.
483, 1) IIpavas nepecekaerT aJJIUIC;, 2) NPOXOAHT BHe 3JIHICA;
3) kacaerca saaunca. 484, 1) Ilpu | m| <5 — nepecexaer suaumnc
2) npu m = .5 ~ gacaercs daauica; 3) upu | m | >5 = npoxonur BHe
smmunca, 485, k%ai+-bi=m?. 486. T + LT = 1. 488, 3x+2y—10=0
n3x+2+4+10=0 489. x-+-y—5=0m x+y-4+5=0. 490, 2x —

—y =120, 2y 12 =0; d = 2= ﬁ. 491, M, (=3; 2); d =V 13,
492, £4-y=5=0 n x+dy—10=0. 493. 4x—5y—10=0,
494, d=18. 495. o 4 L | pan 2o 1 2 a1, 496 B L2y

P =S W TS i gy =g =L 46 H+ =1
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2 2
499, % + -yg— ==1.Y ka3 aune Bocromm3oBaTbes cBOACTROM 3Jumcey,

2 2
chopMymupoBanHEIM B 3amaue 498. 500. gg- + _y__ =1, VYKasanye,

Bocnosnb30BaThCs CBOACTEOM 3JIHICA, C(popwymponaﬂnbm B 331a%e 498,
502, 2x+ lly—10=0. Ykxaszauue BocmosbzoBaTbea cBOHCTBoN
sanunca, cHopMyJHpPOBAHHEM B sagaue 501, 503. (3;2) u (3; —2),

504 Rem ="V 2 505, 105 V7. 506, @ = 60° 507, 16,8, 508, 60,

Vit 2 2
509. B s.n.;mnc, ypaBHEHHE KOTOPOro _x_ +%§'= 1. 510. x2 4 42 =9,

- =4 2 _4 4

511. 36+ [ 512, ¢ 3 5213 q-3 514, g1 =7 Gr=p.
J . 2

D 55 25 16"=1 =% =5L3d T

2 2 2 2 2 2
~L =15 ——g—4 1; e)"___y_.=1; 7) "_..i__l;

2
515.

v ¥
4 5“'9)64 36

TR RN R B
T L ) qo—sm="0 9 or—5=—15

§) G-=—-==—1 517.1) a=3,b=22) a=4, b=1; 3) a=4,

b=2 4) a=1, b=1; §) a=->, b= 6) g=-—, b=fT
0);

-s

2° 3
’ b=—8-. 518, 1) a=3, b=4; 2) F,(~5;0), F;(5;

519, 1) a=3, b=4
16

0 X!
Puc. 107.

2 2
520, 12 xB. en. 521. 1) Yacts runep6oJiet —%——-‘%—al, pacnosoxexs
Hag B BepxHed moaymrockoctd (puc. 107); 2) Bersp rumepGouanl

x% — -%—-:: ~ 1, pacnosoxxenHas B Huxuel mosymaockocts (puc. 108);
2 2 !

X o
3) serBb rumepbosn 1 _y§_ em |, pacrmosioXKEHHAA B JIEBOH HOMYNJIO*
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2 2
cKOCTH (pue. 109); 4) BeTh rumepGons -;—E.)- - —%—-= — 1, pacnogoxen-

yast B BepXHeH nonynnocxolcm (puc. 110), 522, x —4V5E y+ 10=20
g x—10=0. 523. r{-—--QT, r2=10-!4—. 524. 8 525, 12. 526. 10.

597. 27. 528. (10; %) " (10; --g—) 529. (—6;4V3) u (—6; ~ 4V'3).

4
Y
J Z
g
G4
[
Puc. 108, Puc. 109.
l l x2 y2
530. 2T2- " %W’ 331. CI:I. puc. L1 2 532.2 1) 3T = [;
bl ) W gy XY X
2) x*—y 16; 3) e 3 1; 4) 3 5 1 wau aya
2 2 2 — -
...S_Gf_/_=|; 5)%_%_=1. 533. e=V2. 534, e=V3.
16
X _ ¥ X _y (e=x0) _ (y=yo)* _,.
535. 3 T 1. 536. T 1. 540. 1) Py S =];
— x.)2 — )2
2) (x a2x0) — ‘y beo) R l' y
5a1. 1) C(% —3), a=3, b=4, 8
e =75/, yPpaBHEHHSA JHPEKTPHC:
5x —1=0, 5¢x—19==0, ypaBueHus RN
' V2
\_{/ aq /;72 7
0 T &
Puc. 110. Puc. 111,

acuMnToT: 4x =~ 3y —17=0, 4x+4+3y~<4-1=0; 2) C(=5;1), a=S8§,
b=6, e = 1,25, ypasHenus pupexrpuc: x= — l1,4 u x==1,4, ypanxe-
Hun acumnrtor: 3x 4y 4 1l=0 u 3x—4y+4.19=0; 3) C (2; —1),
a==3, b=4, e=125, ypapHenus JAHPeRTpHC! y=—42, y=22,
ypaBHeHHS acuMOTOT: 4x + 3y ~ 5 =0, 4x = 3y ~ 11 =0, 542. 1) Yacts
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x—2)% 1)?
runepSonnsr ( ) — (g+1) = |, pacnoneXeHHas Hal npaMqg

9 4
-2 -—7Y¢
y + 1 =20 (puc. 112); 2) BerBp runepGon (x 43) — ly 97) =~ j,

|

Puc. 112

Z=2=0

0

\

pacnoJoxedsas nog npaMoRt y ~— 7=0 (puc. 113); 3) eTb rumepsons
(x —9)2 _(y + 2)?

== |, pacnoJsoKeHHas BJIEBO OT NPSIMOH x — 9 =0

l6 ]
— 5)? 2
(puc. 114); 4) vacrs mnepﬁonu (x 95) Y Tb)) = — 1, pacioio-
y-7=0 ¥ N
N >
. \\\ N 2
//\ 0 y+2=2\
gl z /
VAR
8 \ “ .
Pue, [13. Puc. 114,
JEHHAs BJAeBO OT npaMolt x — 5=0 (puc. 115). 543. 1) —(-x—IM——
2 '
—19-':2-5-2-)—--_.-.1; 9). 241y + 7y — 144 == 0; 3) 2y + 2x — 2y +4 7 =0
xZ y2 x2 J2 _ R 0
544, %-—-g—q:l 545, %5 g 1. 546. x?— 4y? — bx

— 24y — 47 = 0. 547. 7x? — 6xy — y? -+ x5 — lSy—-l?—O 548, 91 x’—

— 100xy 4 16y4% — 136x + 86y —47=0. 549. xy= —j2— npH moBopoTe

2
., a
crapeiX oce#d Ha yroa —45°; XY == ~— —5~ TPH 0OBOPOTE Ha YIoM +45°

550, 1) C(0;0). a==b==6, ypaBHenus acumntor: x=0 ¥ y=0;
2) C(0; 0), a==b =23, ypasHeunsa acuMntoT: x=0x y=0, 3) C (0; 0),

a==b =15, ypaBHeHus acuMnToT: X =0y =0. 551, (6; 2) u T 3).
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4
gye ranepbonsl. 554. 1) Kacaercs rumepGoasl; 2) mepecekaer remep-
fony B LBYX TOuKax; 3) MPOXOAWT BHe rHnepSoJH. 5565. 1) IIpu
m|> 4,5 — nepecekaer runepboay; 2) upu m = * 4,5 — KacaeTcsa ru-
pep6oasl; 3) npH | m | < 4,5—npoxoaur Bre runepbonet 556, k26 —b2=m?,
nx = Ny

§52. (-22, 3) ~ npsAMaq kacaerca runepSonn. 553. [Tpamaa npoxoxur

557._55_——52—=1. , 559, 3x =4y — 10=0, 3x—4y- 10=0.
560. 10x—3y—3‘2=0,/1_(}_x—3y+32=0. 561. x4 2y ~ 4=0,
x+2y+4=0;d=8150. 562. M, (—6; 3); _ Y
d=%l/1_3.' 563. 5% — 3y — 16=0, \
13x 4 5y + 48 =0. 564. 2x 45y — 16=0.
d—-ivm 566 i-—y—g-—l
565- - 10 . . 5 45 =1,
3x¢ 4y? EA A g
T T = = z
568. x=—4, x=4, y=—1 u y=1 LA
LN A X Y
572. = — <=1 573 15— 5 =1
575. 2x 4 lly+6=0. Ykasauue Bocroib-
30BaThCA CBOACTBOM THNepOOJkl, CHOPMYJIHPO-
BaHHEIM B 2eza.txaqe 574, 577. ng—!/22= 16. S
X Y AN @
578. T 5 L. 579. 9% 7 L. / ;;
580. q=-§. 581, g=2. 582, g, =2, q2=§,
583. 1) yt==bx; 2) Yl —ix 3) x2=%y; Pue. 115,
4) x?=—0y. 584. 1). p=3: & mpa-

BOl TOJYyNJOCKOCTH CHMMeTpHuHOo ocH Ox; 2) p==25; B Bepxuen
NOJYIJIOCKOCTH CHMMETPryRO OcH Oy; 3) p==2; B JERO! NOJYNJNOCKOCTH

cumMMeTpuuno ocy Ox; 4) p=-5; B HYXKHeH OOJYIJIOCKOCTH CHMME-
4 ’ 24
|7 “""QT?
! . .
7 z - g
* Puc. 116, i Puc. 117, Puc. 118.

1puuno ocH Oy. 585 1) y?=14x; 2) y? = —=0x; 3) x2 =y, 4) x> = —24.
586. 40 cu. B587. x?=~12y. 588, 1, Uactp mnapaGoaur y?==4x, pac-
I10J103KeHHass B TMEPBOM KOOpAHHAaTHOM yray (puc. 116); 2) wacte napa-
Goael  y2 == — x, pacnoOJIOXKEHHasg BO BTOPOM KOOPIHHATHOM YTJay
(puc. 117); 3) uacTe mapaGosu y2 =~ 18x, pacmoJIOXKEHHasA B TPETheM
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koopauHaTHoM yray (pac. 118); 4) wacte mapaGoin y?=4x, pacnoxo.
)KEHHAs B YeTBEPTOM KoOpAuHATHOM yray (pue, 119); 5) wacts mapa.
6o/ x% == 5y, Pacno/0OXKE€HHAs B NEPBOM KOOPAHHATHOM Yray (puc. 120):
6) vacTb napa6oar x2 == — 25y, pacnoJOKeHHAsA B TPETbEM KOOPAHHATHOM

4 14
| y

1 z ; J 0

I Z

Puc. 119, Puc. 120, Pue. 121,

Pue. 122, Puc. 123.

yray (pue. 121); 7) vacte napaGoJnt x? == 3y, pacnofoxeHHast BO BTOPOM
KoOpAHHATHOM yray (puc. 122); 8) wacts napa6oam x2= —16y, pac-
NIOVIOJKEHHAA B YETBEPTOM KOODAMHaTHOM yruay (puc. 123). 589, F (6; 0),

4
4 y-3=0
y-54 :
U N, /
— Zz
/ s S / 7z
% ! Q
*
T & &
T y+&=0 g
8
Puc. 124, " Pue, 125, Puc. 126.

x4 6=0. 590. 12. 591. 6. 592. (9; 12). (9; —12). 593. y?=—28x.
594. 1) (y—P)2 = 2p (x — a); 2) (y — B)? = —2p (x—a). 595. 1) (x—a)?=
=92 (y—~PB); 2) (x—a)=—2p(y—p). 596. 1) A(2; 0), p=2

x—1=0; 2) A(%—; 0), p=23, 6x —13=0; 3) A(O; ——;-), p=3

6y 11=0; 4) A(0; 2), p=%—, 4y = 9==0.697. 1) A(—=2; 1), p=2;
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1

2) A (I; 3), p=53 3) AG: —1), p=3. 598. 1) A(—4 3), p=—‘l}-;
29 A(l; 2), p=21 3) A(0; 1), p=—é- 599. 1) Yacre mapaGoan

(y—3)?=16 (x—1), pacnosioxkennas nox npamofi y—3=0 (puc. 124);
9) d4actk napaGoant (x--4)2=9(y-+5), pacnosoxeHHas BHPaBo OT
npamMof x-+4=0 (puc. 125); 3) vactp napado.nm (x—=2)2=—2 (y—3),
pacrnoJoxkeHHas BJeBo or mpsmoli x—2=0 (puc. 126); 4) YyacTh napa-
60b1 (y+5)2——3(x+7), pac-

MOJIOXKeHHas Toj npaMod y-5=0 ¥

(prc. 127). 600, x= -‘lTyQ—y—}-?. oz

T+7=0

601. =%x‘3—x+3. 602. x4

+2xy + y* — 6x + 2y +-9=0. -
603. F(9; —8).. 604. 4x2—4xy--

- 42+ 32x 4 34y 489 =0. 605. P
(2. 1), (—6; 9). 606. (—4; 6)—npsa-

Maq Kacaercsl napa6oJas. 607. Ilps-
Masl B napa6oJa He mepecekaloTcd.
608. 1) Kacaerca mapaGousl; 2) me- Puc. 127.
pecekaer mapaGoJy B ABYX TOYKaXx;

3) npoxonut BHe mapaGoan. 609. 1) k< — l i 2) k=-é—; 3) k>—;-.
610. p=2bk. 612. yy=p(x4x). 613. x+y+2=0. 614, 2x —
— y—16=0. 615. d=2 V'13. 616. M;(9; —24); d=10. 617. 3x —

—y+3=0u 3x—2y+12=0. 619. 5r—18y-25=0 620. d-l3%

621. (6; 12) u (6; —12). 622, (10; ¥30), (10; — ¥30), (% V©),
—V6). 623 (2, 1), (—I; 4), (3'{'2'/13: 7+2V13) u
(3—1/'1'5

3 : 7—2V13)_ $25. y—18=0. VY rasamme. Boc-

noJis30BaThCsl CBOHCTBOM mapaboJinl, cOpMyJHpPOBaHHHM B sanage 624.
16

9

628. D p=g—3c50° ? P=5T3cs0” % D P=iTFemsv’
9 144 144

2) p::—a-:-s——éo—s—e-. 630. l) 0—5—+ I3 C-O-S. 9’ 2) p=- 5+ 13 cos O °

631. p=l—:i’—os—e 632. 1) dasmunc; 2) napaGosa; 3) BeTBb rHNEpGOJELL;

4) saannc; 5) sersb runep6oani; 6) nmapabGosa. 633. 13, 12, 634. 8, 6,
635 —— 2 N 636. YpaBHeHmS JIHPEKTPHC: p ==
P ET s 0 P T s 0 I ¢ PEKTpHC: @ =

- 34 = 16 4ABHEHHS ACHEMIITOT: 20
~Bsn0’ P " Bcose’YP B P =35 0—4 cos 8°

20 , LT .2
o= ~ 3sinB+4cosO’ 637. (6’ T)' (6’ 4)’ 638. (3’ 3“)"

(3, —%n). 639. 1) (-2—, ); ) (p; 12’-) (p; __’2&) 640. p’=
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b2 2 b _ 2pcos®
T | =—g2c0s20° 841. o " g2cos?f—1"° 642. o sin2@ *
643. 8x + 25y =. 644, 9x — 32y — 73 =0. 645, x —y =10, x 4+ 4y = 0,
646. x4+ 2y=0, 8x—9y=0 647. x-+42y=0, 2x—~3y=0.
654, 2x—5y=0, 655. 7x-+y—20=0. 656, x-—8y=0,
2« —y=0, 657. x—=2y=0, B3x—y=0;, x~42=0, x4+ y=0.
661. y +-2=0. 662, 2x —~ y 4+ | = 0. 665, JIuunu 1), 2), 5) u 8) umeior
eNHHCTBEHHHH eHTp, 3), 7) — HE HMEIOT LEeHTpa, 4, 6) — HMeT Gec-
KOHe4YHO MHOro ueHrpoB. 666. 1) (3; —2); 2) (0; —5); 3) (0; 0);
4) (—1; 3). 667. 1) x—3y—~6=0;,2) 244+ y—2=0; 3) bx—y -+
4+ 4=0.668, 1) 9x%2 — 18xy + 642 +2=0;2) 6x2 4+ 4dxy+ y* —7=0;
3) dx? 4 6xy + y?—5=0; 4) 4x2 4 2xy -+ 6y> 4 1 =0. 669. 1) m=%4,
n — Jo6oe 3Hauyenue; 2) m=4, n+6;, 3) m=4, n==6, 670. 1) k=2,
2) ky=—1, k=05, 3) npu Bcex k=2 H YIOBJETBOPAIOILUX
HepasexucTBaM — | <k <5; 4) npu k< — 1 u npu kB >5. 671, x2—8y? —
—4=0. 672. x24+ xy + y; 43y = 0. 673. 1) dannnTHYecKoe ypaBhe-

7.
HHE; ONpejIeNIAeT SIHNC —5— + %——== 1; O’ (5; —2) — HoBOe HauaJo;

2 2
2) rumepbosHueckoe ypaBHEHHe, onpenefseT runepSoay % —9-;-.: L
2 2
O’ (3; —2) ~ HoBOE HayaJIO; 3) 3MAJTUNTHYECKOE YPaBHEHHE vy + 5 =—"

HE olpelensieT HHKAKOro reoMeTpHyeckoro oGpasa (sBJgerTcsl ypaBHe-
HHEM <«MHHMOro sanumca»); 4) runepGoaHueckoe YpaBHEHHe;, onpe-s
IenseT BHPOXKACHHYI0 THIEPSOJaY — Napy INEPECEeKAUHXCT MPSIMbIX
4x’2—y’2=0; 0’ (—1; —1) — HoBoe Hayano; 5) s/UIMOTHYECKOE YpaB-
HEHHE; omnpefenseT BHPOXICHHBA SJIMDC (EAHHCTBEHHYIO TOUKY)

0x% -+ 3y'2= 20 674 ;‘). 1) TunepGosanueckoe ypaBHeHHe] ompeieseT

y 1 9

runepdony —“—;— - = I; tg o= =2, cosa =—V75-, sin 0= — ——

2
x/ 12
2) 3JTMNTHYECKOE YPABHEHHE; ONMpPe1easeT SJHIC T5 -+ -yz— = |; 0=45°

3) 3AMHIOTHYECKOE YPaBHEHHE; ompenenseT BHIPOXKICHHBIA SJaaunc —
‘ 1 . 2
€LHHCTBEHHYIO TOUKY x? -+ 4y 2 e 0;tg o =2, cos @ = ——, sin 0=
V5 Vs
4) runepOoJHYECKOE YpaBHEHHE, ONPERENseT BBPOXKIEHHYIO THIEp«

9
6oy — 0apy MepeceKaoIUXcs NPAMBIX x> = y’2 =0; tga= "-j'

3 2
COS O == ~——, $in o = ——; 5) 3JJHOTHUYECKOE YpaBHEHME, He ompe-
Vi3 Vi3 yp P

JieIsieT HHKAaKOrO0 TIeOMEeTpHuecKoro ofpasa (9BJfeTcs YPaBHEHHEM
«MHHMOTI'O SJJMHICA®); B HOBEIX KOOPAMHATAX €ro yPaBHEHHE HMeeT BUJ

2

X
4
cxoe; 3) mapaloauyeckoe; 4) SMIHNTHYecKoe; 5) napaGoaHIecKoe;
6) runepGoauyeckoe. 676, 1) T'umepGosuueckoe ypaBHEHHE; ompeaeJsseT

+ y? =~1; o =45% 675. 1) CunepGonmuueckoe; 2) STUITHYE-

*} B sajnayax 674 1) —5) a ectb yroa OT NOJOXKHTEALHOLQ Has
npaBneHus CTapoH ocu abCuHCC A0 HOBOH,
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2

=1

runepfoay, YpaBHEHHe KOTOPoit npuBOAMTCS K BUAY o2

nyTeM ABYX MOCTEL0BATE/LHBIX n}’)eoﬁgasoaanuﬁ KOOPAUHAT: X =X -} 2,

y=g§—1n .?w-i-:%y—, g=il7t§y_ (pue. 128); 2) saauntTHUECKOR

ypaBHEHHe’; onpemeJigdeT 9JIJIMIC, YPaBHEHHE KOTOpPOro NPHUBOAHTCHA
/

K BHAY 16 + 5= 1 myrem aByx nocsaesoBaTesbHLIX MpeoGpa3oBanuit

-~

S - 0
f—

< . ~—~\ 0,
Puec. 128.
Xy /7~
0 N z
y’\
\ 0, f
.\\
Puc. 130.
goopauHar: x=%f—1, y=f+4+1 u X= -ﬁl—:-_;j, g7==—x,i_y—
' Ve V2
(puc. 129); 8) rmmepGoauueckoe j,f[:)zuamnrme;2 onpe,rxgemer ranepsoay,
ypasHeHHe KOTOpPOH NPHBOJHTCH K BHIY _xg__ -%5-=l nyTeM JBYX

HOC/Ae0BaTENRHEIX NpeoGpa3oBaHuil KOOpAHHAT: x==F% 43, y=7 — 4

. X =2y _ %4y

HX= -—-—-.:.'!L', y= ___j‘__:i/__
Vs Vs

8 Il. B, Kaerexuk 225

(puc. 130); 4) runepGoanyeckoe ypas-



HexHe; onpenefsger BHPOXKIACHHYIO runeplony — napy nepecekarommc;;

UpAMBIX, YPABHEHHE KOTOPHIX MPHBOJHTCA K BHAY £ — 4y =0 nytey
JIBYX [MOCJeJOBATENBHBIX NPeo6pasoBaHMiH KOODAHHAT: X==F — 2
x4+ 3y / __--3x’+y’

y=4gum ¥F=—= 4, AT (puc. 131); 5) saaunTHuccKoe
V10 Vi

ypaBHEHHE; HE ONpejeJseT HHKAKOro reoMeTpHuecKoro ospasa — «H-

Mbll SJJIHICY, ero VypaBHEHHe NpPUBOIHTCA K BHAY X 2 9y? = —

nyTeM ABYX TOCIEJ0BATEBHAIX npeo6paaoaamm KOODAMHAT, X =% — [,
x' 4 3 . —3x

y=10i u x=—1-;|.‘—_~i-, j= ""T-(I)__y' 6) 3/IHRTHUECKOE YDABHE-
10 1

IIMe;  ONpejeJsfAeT  BbIPOXKICHHBIH
9JAHIC — €JHHCTREHHVIO TOUKY; ero
ypas HEI]He MPHBOIMTCSA K BHAY 9 +
+ 3J = nyTeM ABYX mOC.ICAOBA~
TEJIbHBIX npeoGpaaoBam{ﬁ Koop:u-
x —y
HAT: X=X, yy =] — 2 U X == ——=—,
- V2
_ Xty y?
= — =
V2

4

~

////?

. 877.

)
Q
SIS
R

1) == 4
30 5

= | — saaune; 2) 9x2 — 16y2 =5 —
runep6oJa; 3) x2 — 4y? == (0 — BbIpo-~

KJAeHHasas runepdosa — mapa nepe-

CeKalOWMXCS NPAMBIX, YPaBHEHHSH

, KoTopuix x — 2y =0, x+2y—0
& 4) 22 4 3y?=—1 — «MEEMHI
Puc. 131 3/IMIICY; YDABHEHHE He ONMPeneJserT

' ’ HHKAKOro TreoMeTpuHueckoro o6pasa;

5)  x? 4 2y* =0 — BHPOXIACHHHH

9JIHIIC; ypaBH;eune OMpesieIFeT eAHNCTBENRYIC TOIKY — HAUANO0 KOO

AxHat, 6) —*-I- -——== | —saaunc, 7) _xz}— — y? = | — rumepGona
2
8 —%——— y?*=1 —3zaunc 678§ 1)3ul; 293k 2, 3, 1 & % §3n 7

}
J-Ux—wJ—3ﬂx=3yn~3w*”W;d~l@xa—&yw;
680. 1) 2 l; 295u 1;3)4u24) 1y 5 68: Dx+y—~1=0,

xty+l=0 2) x—4y—-2=0, x—~2y+2=0, 3) x—y=0,
x-—3z/---0 4}y x+y—3=0, x+3y+3—0 682, 1) SJMMC,
7Y runepfoaa; 3} mape nepeceKanUIUXCs NPAMHY (BHPOXKIAEHHAS rUnep-
Joda); i) YDaBHEHHE [e oNpejesseT HHKAKOro reoMeTPHYECKoro ofpasa
(ufuMBi 3aaune»); 5) Touka (Bmpoxcuexunit samunc). 689, 1) Ilapa-
SoaMLecX0e  YpaBHEHHe; omnpenesseT mnapabo.ay, YpaBHeHHE KQTOPOMH

2 :
NPUBOAMTCST K BHAY ¥” = 2x” ryreM JABYX MmOCIEL0OBATEJ]BHKX Ipe-

[ - - ’ g - ’ - 4 ’
ofipazoBaHufi XOODAHHAT: ¥ == ___—4v5+ % Y= _3___x5 .

X=x"=3, y=y"-+2 (pac. 132); 2) napaloanyeckoe ypaBHEH:e;
QUpEALJISTET BolPOXKASHHYIO Napadosay — mapy MapasficIbHeIX NPSIMBIX,

2
UDaBHEHHE KOTOPHIX MPHUBOIHTCH K BHAY x ==1 nyrem asyx nccaeno-
3x" — 2y 2% 4 3y’
-y e »

= I ==
Vi3

BATEBLHLIX MPeoGpasoBaHUil KOOPAMHAT: X ==

oo
PRy



n oy ==yt V_ , Y =y" (pue. 133); 3) napabosuiyscroe ypasneune;

HE onpejeaseT HUKaKOro reoMeTpHyeckoro o6pasa; NPYBORUTCS K BHAY

"2 +1=0 yTeM ABYX [OCJeI0BATEIbHBIX opeodpasopanuu Koopaunart

y = 3‘:—;4y_’y M x=x”,y -_—-_y”-—-4690.1)y-——6x—‘t

napatodaa; 2) y?==25— Bmpoxaennan napa6oJsia — mapa napa.rieapHbX

N\ \\*

Pue. 132. Puc. 133.

NpAMbIX, YPaBHEHHS KOTOPHIX ¥y — 5=0, y 4+ 5=0; 3) y2=0 — BrIpO-
¥)jaennass napa6o.Ja — napa CAUBLIMXCS npﬁmmx, COBMAJAIOIHX C OChIO
afeunce. 693, 1) (x4-2¢)2+4x+y—15=0; 2) Bx—y)2— x4
+ 2y —14=0; 3) (bx —2y)? +3x —y -+ 11 =0; 4) (4x + 2y)2 — 5x+-
+7y=0, 5) Bx—7y)?+3x—2 —24=0. 697.1) 32 3;3) V2

) -12— V10. 699. 1) 2x+y—5=0,2¢x+ y—1=0; 2) 2x — 3y—1 =0,

2% —3y+ 11=0,3)5x—y—3=0,5x—y -+ 5=0. 700. 1) x—3y+4-
+2=0; 2)3x456y4+7=0 3) 4x—2y—9=0. 701. (’c2+y2)2——
— 202 (x2 — y?) = a* — c* T02. (x* 4 y?)? = 202 (£ — y?); p? == 242 c0s 20.

708. p2=_Ssin28; (x24 y?)?=2Sxy. 705, p= %8 H p==— -(%—9.
706, (Or — x)y?=1x%  707. x(a®-+ yﬂ) =d3 708, p= ’c'a%"e“ + by

x4 (x4a)? (£2—0%) = 0. 709, == 9 +atg; ¥ [(x+4a)*+y*l=a’y>
710, p == 2acos 0 + b; (x2 -+ y* — 2ax)2 == )2 (x2 -+ y2). 711, p.—=a1 sin20|;
2 i 2

(224 y?)3 =4a’x%% 712, x=qcos’t; y=asin® x?+y-3- ad,

713, p=acos®0; (x? 4 y2)? =aqx’. 714. x = a (cos ¢ 4 ¢ sin #);
y=a(sin{—tsinf). 715, x=a(t—sint), y=a(l —cos t);
x -I-Vy (20 — y) ==aarccos -~:(;—y 716, x=a (2 cost — cos 2f),

y=a(25int;—sin2t); p = 2a (1 — cos 6). b717. x=(a+4b)cost —
t,y=(a-l—b)sint—asina+ t. 718. x = (b—a) cos 4

a
~— Q C0S

~}- acos -at,y=(b—-a)sint-—asin L.
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YACTb BTOPAS

720. 1) (4 3;0), (—3;2;0), Touka C Jyexur na mroekoeru Oxy,
cJle 1oBATEJbHO, €€ IPOEKUHA Ha OTY MIOCKOCTS ¢ Hel coBnaaaer, (0; 0; 0);
2) (4; 0; 8), (—8;0i1), (250;0), Touka D sexur na magckoctH Oxz,
cle1dBATENBHO, €€ NpPQeKUHs Ha 9Ty MJOCKOCTh ¢ Helt coBnagaers
3) (03 8; 3), (0;2;1), {0; ~3;0), Touka D JeXKHT HAa IIIOCKOCTH Oy2,
ee NPOEKNHS H4 3TY NJOCKOCTh ¢ Hell coBmagaet; 4) (4 0; 0), (—3; 0; 0),
(25 0; 0), (0; 0: 0); B) (0 3; 0), (0; 2; 0), (0; =3; 0), (0; O; 0); 6) (0; 0 5),
(0; 05 1), (0; 0; 0), Touka D JeXHT HA OCH ANJHKAT, CJIeJOBATE]bLHO,
€ee nPOEKIHs Ha 3Ty Och ¢ Heli coBmaxaer. 721, 1) (2;3; —1),
(5; —8 —2), (—31 25 1), (a5 b3 = ¢); 2) (% =8 1), (5; 3 2), (—3; —2; —1),
(g; — b3 ¢} 3) (=243 1), (=5 =32), (32 —1), (=a;b; ¢)
4) (2; =3y —1), (5; 3; —2), (=3 =~2; 1), (@5 — b; — ¢); B) (=2; 3; —1),
(—5; =31 —=2), (3% 1), (—a;b;=c) 6) (=2 —3;1), (—53;2)
(3; —2; —1), (=a;~b;c); 7) (=2; =3; —1), (=53 3; —2), (3; —2; 1)
(— a; = b; = ¢&). 722. (a; 4; — a), (a; ~ a} a), (— @; a; a), (—a; —a; a),
723, 1) B nepmoMm, TpeTbeM, MATOM H CEIbMOM; 2) BO BTOPOM, GETBEp-
T0M, IIEGTOM H BOCbMOM; 3) B IepBOM, HETBEPTOM, LIECTOM H CENBMOM;
4) Bo BTODOM, TpPeTbeM, NSITOM H BOCbMOM; 5) B mepBOM, BTOpPOM,
ceIbMOM H BOChbMOM; 06) B TpeThbeM, YETBEPTOM, TSITOM H ILIECTOM.
724, 1) B mepsoM, TpeTheM, IATOM H CEABMOM; 2) BO BTOPOM, TPeTbeM,
fI9TOM H BOChMOM; 3) B MePBOM, BTOPOM, CelbMOM ¥ BoCbMOM; 4) B nep-
BOM, TpPETheM, IIECTOM H BOCBMOM; H) BO BTOPOM, UETBEPTOM, MATOM H
celbMOM. 725. 1) (=35 3; 8); 2) (3; 3; —3); 3) (—3; 3; —3);
4) (—3; —3; —3); 5) (3; —3; —3). 726. 1) 7; 2) 13; 3) 5, 727. OA=6,
OB =14, OC =13, OD =25. 730. << M, MM, — tyno#. 732. (5; 0; 0)
u (—11; 0; 0). 733. (0; 2; 0). 734. C (3; —3; —3), R=23. 735. (2; —1; —1),
(—1; —2; 2), (0; 1; —2). 736. 7. 737. x =4, y==—1, 2=23.
738. C(6;1;19) u D (9; —5; 12). 739. D (9; —5; 6). 740, Yersepras
BeDIIHHA MNapaaneJorpaMMa MOKeT CoBnajgaTh C OZHOH H3 TOYeK:
Dy (—3; 4; —4), Dy (l; —2; 8), D, (5; 05 —4). 741. C (1; 5; 2), D (3; 2; 1),
E(5;, —1;0), F(7, —4; —1). 742. A(—1;2; 4), B (8, —4; —2), 743. % V 74.

_y1+y2+y3+y4
] y_ 4 ’
o= 2y 2422 n46. % = MX) == MaXy =4+ Maxs 4 myx,

4 ’ my 4 my =4 ms + my ’

__ My~ Moy - MYy -+ MY ” = M2y 4 Mo2y 4 ma2s 4+ myz,

Y my4=me 4 myg o, O’ my + my 4 mg 4+ my ’
747. (2, —30), (1;0;2), (033 4). 78 |a|=7 = 749, z=+3,

750, AB = {—4; 8; —1}, BA={4; —3; 1}, 751. N (4; 1; 12). 752, (—1; 2; 3).

44, %Vﬁ. 745, x = X1 %2 "; *s + £

758, X=V2,V=1, Z=wl, 754, cosa=-é—5, cosﬁ=—i,
. 16 _ 38 __ 4 12
cosy=— 5. 755. cosa == B cosff = 3 COSY=-73
756. 1) Moxer; 2) ne moxert; 3) moxker. 757. 1) He moxer; 2) Moxer!
3) e MoxKer. 758. 60° Ha 120% 759, a={l_; —1; lfﬂ HJH
a={1; —1; =V'3}. 760. M, (V5 V3, V'3), M,(=V3;=V3;—V3)
761. Cwm. puc. 134. 762. |a—b|=22. 763. |a 4 b= 20.

764. |a 4 b|==]a = b|=13. 765. |a + b| =V120 ~ 11,4, |a — b]| =7.
766. a4+ b|=V19~44, |a—b|=7. 767. 1) Berroper @ u b
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JOMKHH ObITE B3ANMHO NEPNEHAUKVISIPHE 2) yrol MeX1Y BeKTo-
pavu @ 1 b Jo.KeH OBIThL OCTPhHIM; 3) yrosn Mexay BeKTOPaMH @ X b
OTKeH GHTL TYnHM. 768, |a]==|b|. 769. Cm. puc. 135. 774. |R| = 13,

715, 1) (L =13 8 9) {5 —3 6% 3) (6 —& 12} 4) {1; -1 o};

5) {0; —2; 12}; 6) {3; — it 2}. 776. Bektrop b asHHHEE BeXTOpa &
B TPH pa’aj OHH HanDABJEHH B TNPOTHRONMONOXKHHEIE CTOPOHEL

777. o =4, B = —1. 779. Bexrop AB B 1Ba pasa Mnﬁﬂée BexTopa CD;

6 2 3
0l) 2o 2.
OHH HanpasJeHH B OJAHY CTOPOHY. 780, a =17 ¥ ‘_7 }

781, "°={T33T; _1%; —%} 782, |a4b[=6, |a—b|=14.

783. d = — 48i + 45] — 36k. 784. ¢ ={—3; 15; 12}. 785. AM={(3; 4; —3},
BN ={0; —5; 8}, CP={-3; 1;0}. 787. a=2p 4 5q. 788. a =2b - ¢,
—ga =5 c=a—2b. 780, p=2a—3b. 790, Z’M=%b +-é~c,

EK’=%c—b, E_ﬁ=%b—e, rme M, N m P — cepenuHsl CTOPOH

Tpeyronsuuka ABC. __791._::1—5 =i_l‘l;l—§ -_:_7_25, BD = 104B — 7AC,
CD — 1148 — 8AC, AD + BD + CD = 3218 — 92AC. 793, ¢ = 2p —
—3g+r. 194.d =20 —3b 4+ ¢, ¢ == — 2a+3b+d, b= 2a + % c-—-é—d,

p =-g»-b — e -‘2-.1. 795. 1) —6; 2) 9; 3) 16; 4) 13; B) —61; 6) 37; 7) 73,

796. 1) —62; 2) 1825 3) 373. 797. Cymma KBagpaToB AnaroHaldel nae
panmnensorpaMma paBHA CyMMe KBALPATOB €ro CTopoH. 798, — ab = ab,
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KOrza BEKTOPH & Y b KOMTHHEAPHE! M HMEIOT NPOTHBOMOMJOXKHHE ma-
npapienus; ab==ab, Koria BeXTOPH @ H b KOJJHHEADHH H HMeoT
OIMHAKOBEIC mHampaBaehus, 799. TIpu ycjaoBuH, 4TO b mepneHIHKYJspex
K BEKTopaM & H €, H TA4KXKe B TOM cJ;{trae, KOrJA BEKTOPH @ H € KO-

muweapust, 800, ab + be + ca === . 801. ab+ bc + ca=—13.

802. |p|=10. 803 c =ik 804, |a|=15]. 807 Bh=2c—s
2 4

808, a == arccos —==, 809. ¢ ==arccos (— -.—) . 810, ITrockocrs, mnep-
V7 B

TeHAHKYAAPHAS K OCH BEKTOPa @ M OTCEeKalolllas Ha HeH# orTpesok, Be-
a
JUuHHa KOToporo, CyHTas OT ToukH A, paBHa Tal* 811. Ilpsmas

gepeceqe}ma MJI0CKOOTeN, MePeHaHKYIAPHEIX K OCAM BEKTODOB @ U b
| OTCEKAIOIIHX HA STHX OCAX OTPE3KH, BENHUHHEl KOTOPHIX, CYHTAas OT

Toykn A, paBHBI T%T K T%T 812. 1) 22, 2) 6, 3)7; 4) —200;

B) 129; 6) 41. 813. 17, 814. 1) —524; 2) 13; 3) 3; 4) (AB-AC)-BC=
e=(~—70; 70; —350} u AB(AC.BC)={—78 104 —312}.  815. 3.
816. 13. 818, ¢ = —6. 819. coscp==-§1—. 820, 45°. 821. arccos (—- -;-)

1 1

823. x == {—24; 32; 30}, 824. x={ I; 55 _'Q'}’ 825. x = — 4i —

—6j + 12k 826, x —{—3;3;3). 827. x ={2% —3; 0}. 828, x =2 +

o 3] — 2k 820. V3. 830. —3. 831, —5. 832. 6, 833. —4. 834. 5,
14 14 7

895. —11. 836 X==—-r, Y=——, Z=—z. 8373
838.—6%—. 839, | [ab] | =15. 840, |[ab]|=16. 84l. ab= = 30

842, 1) 24; 2) 60. 843, 1) 3; 2) 27; 3) 300. 844, Bexropur @ u b
JIOJKHE OBITh KoaMwHeapunl, 846. B ciyuae nmepneHaHKYJASPHOCTH BeK-
TopoB @ u b, 850, 1) {5 1; 7% 2) {l10; 2; 14}; 3) {20; 4; 28}
851, 1) {6; —4; —6}); 2) {—12 85 12}. 852. {2; I1; 7}. 853. {—4; 3; 4}.

854. 15; cosa===-§i, cosB==——l§, cosy=-i—é. 855. 28; cos &= — -,
& 2 — 1 4

cosP==—-—, cosy==—, 856, V66; cos O == c T e e

== V=7 Ve Ve

7 5V 17

COS Y = = ==, 857. 14 xB. en. 858. 5. 859. sin @ == .
Y V66 ? 91

860. {—6; —24; 8} 861, m = {45; 24; (). 862, x={7; 5 1}
864, [[ab] ¢} ={—7; 14; —T7}; [a [Be]] =={10; 13; 19}. 865. 1) ITpamas;
2) aepasi; 3) Jgemast; 4) npasasg; 5) BEKTOPH KoMmJaHapusl; 6) Jesas.
866. abc =24, 867. abc = * 27; 3nak MIOC B TOM cJayuae, Korja
TpOHKa BEKTOPOB @, b, ¢ npaBas, U MHHYC -~ Korja 3Ta TpOHKa JeBad.
868. B ToM CJayyae, Koria BEKTODH @, b, ¢ B3aHMHO MePNeHIUKY/ISIPHEL.
873. abe = — 7. 874. |) Komnnanapuei; 2) H® KoMnaaHapubel; 3) KoM=
nnawapue. 876, 3 xy6. ex. 877, 11, 878. D (0; 8; 0), D, (0; —7;0);
881. X =6, Y =—8, Z=—6, 882, BexTopr @ u ¢ NONXHH GHTb
KOJTHHEapHH HJAH BeKtop b .JoumeH OLITh NePneHAUKyNApPeH K Bek«
fopaM @ u ¢, 885, Toukn M, M,,~M,; nexar Ha MOBEPXHOCTH, TOYKH
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Ma, Ms, Mg ne Jexxar na ueit. YpanHenue onpenenser cdepy ¢ HeHTpoM
B HauaJe KOOPjHHAT M PajHycoM, paBHHM 7, 886, 1) (1; 2;2) u
(1; 25 -—2;; 2) Ha JaHHOW MOBEPXHOCTH HeT TaKo# Touxy; 3) (2; 1;2) #
(2; —1; 2); 4) na nauHOM mMOBepPXHOCTH HeT Tako#t .rouxu. 887, 1) Ilxo-
ckocers Oyz; 2) maockoeTs Oxz; 3) mrockocth Oxy; 4) M/I0CXOCTb, na-
paaienbhas niockoctH Oyz W JMexamas B OJHKHeM HDoaynpocTpaHCTBe
Ha PACCTOSIHHH JOBYX eAHHHL, OT Hee; §) mI0CKOoCTh, mapa’ienabHas o=
ckoct Oxz M Jexamwas B JeBOM INOJYOPOCTPAHCTBE HAa PACCTOSHHH
JBYX €IHUML OT Hee; 6) mIocKoCTh, mapanienbHas maockoety Oxy d
Jgexauas B HUXKHEM MOJYIPOCTPAHCTBE HAa PACCTOSHHH NATH eJHHHIL
oT nee; 7) chepa ¢ LEHTPOM B Havuajle KOOPAHHAT U PafiHYCOM, PAaBHHM b3
8) chepa ¢ uentpoM (2; —3; 5) u paauycoM, paBbIM 7; 9) YpaBHeHHE
onpejnenseT eiMHCTBEHHYI0 TOUKY — HayaJo KoopauHaT; 10) ypaBHeHHe
HHKQKOro0 TreoMeTpHueckoro ofpasa B NPOCTPAHCTBE He oOnpeieJsery
11) naockocTh, KOTOPAsS AEIHT NMOMOJAM ABYTCPAaHHHHE VIOJM MEXKIY NJ0<
ckocraMu Oxz, Oyz u npoxoaur B 1, 3, 5 B 7 okTauTax; 12) naockocTs,
KOTOpasl AEJHT MOmO0JaM ABYrpaHHbE yroa mexay miaockocrsmu Oxy,
Oyz wn npoxoaur Bo 2, 3, 5 ¥ 8 oxkraurax; 13) naockocth, KOTOpast
JCJHT mOmoJaM JBYCpaHHEA yroa Mexnay miockoeramu Oxy, Oxz H
npoxoaut B 1, 2, 7 u 8 okraurax; 14) naockocty Qxz u Oyz; 15) nJao-
ckocrd Oxy u Oyz, 16) naockoctn Oxy u Oxz; 17) cCOBOKYNHOCTh BCEX
Tpex KOOPIHHATHBLIX mJaockocredl; 18) naockocts Oyz H MI0CKOCTh, Ma-
paJaenbHas niockoctd Oyz W Jexalnas B GJHXKHEM MOJYyNPOCTPaHCTBE
Ha DPaCCTOSIHHH vuyeThIPeX eAMHHI oT Hee; 19) naockocts Oxz M MIIO=
CKOCTb, KOTODaSl AEJHUT MONOJaM ABYTPAHHBIA Yroj Mexay NMJIOCKOCTIMH
Oxz, Oyz u npoxoxut B 1, 3, 5 u 7 okraurax; 20) naockoers Oxy H
NJOCKOCTh, KOTCDAs AGJHT MONOJNAM JNBYrPaHHBIR yroa MExAYy NJIOCKOs
cramu Oxy, Oxz unpoxoaur B 3, 4, 5 u 6 okranrax. 889. x2-+4 y?4 22=r2,
890. (x—a)2 4+ (y—B)2 + (z—y)2=1r2, 891, y—3=0. 892, 22 —7 =0,
893. 2x 4 3=0. 894. 20y 4- 53 =0, 895. x2+4 y 4 22=a?

] 2 2 2?
896, x2+ g2+ 22=a% 897. x4 22 =0, 898.-5‘9—+i’9-+—25-_—.1.
'22

2 2
i —‘%— +- TT=" 1. 900, Toukn M;, M, nexar Ha JaHHOI

899. 16~
JHHHY; TOykH M,, M, uHe gexar na ueH, 901, Jluuuu 1) u 3) npoxoasar
yepe3 Hauaao xoopnaumuat. 902, 1) (3;2;6) u (3, —2;6) (3;2;6) n
(—3: 2; 6); 3) na nanHoft MUuHHH HeT Takol ToukH., 903. 1) Ocb amaukar;
2) och opzmuat 3) ock abeunce; 4) npsMas, MPOXoAAIIas yepe3 TOUKY.
(2; 0; 0) mapaarenvHo ocu (O2; 5) mpaMas, TpoXoisuias yepes TOuKY,
(—2; 3; 0) mapanneasHo ocu Oz; 6) nmpsmad, MPoXoAdwWiass yepez TOUKY.
(5; 0; —2) mapaaseasho ocu Oy; 7) npsMas, NPOXoAfAiIas Yepe3 TOYKY
(0; —2; 5) mapaaneabuo ocu Ox; 8) OKpYXHOCTb, JeXKallasg Ha MJ0O=
ckoctH Oxy, ¢ UEHTPOM B Hauale KOODIAMHAT M PaJHYCOM, PaBHHIM 3}
9) oxpyXHOCTb, Jexaiuaf Ha TockoctH Ox2z, ¢ [EHTPOM B HayaJe
KOOPAMHAT M pajHycoM, paBHBIM 7; 10) okpyXHOCTb, J€XKalias Ha NJO+
ckoetd Oyz, ¢ HEHTPOM B Hauane KOOpAHMAT H PARZHYCOM, PaBHHM 5f
11) orpyxHoCTb, Jexkamasi Ha mJockoeTy 2—2=0, ¢ ueHTpOM
B Touke (0; 0; 2) u pammycoM, paBenM 4. 904, x2 4 y2 4+ 22=0, y=0,
905, 2+ y?+22=25, y+2=0. 906, (x—5)24(y+2)2-~
+(z—1)2=169, x=0, 907. x2 4+ y> 4+ 22 =236, (x — 1)2 4 (y + 2)2 4=
+ (2 — 2)2 =25, 908. (2; 3; ~6), (—2; 3; —6). 909. (1; 2; 2), (—1;2;2),
910, 1) Iluaunapuueckass MOBePXHOLTb C OGPAa3yIOMMMH, NapaJebs
HuMu ocu Oy, uMelomas HampaBJsiowe# OKPYXKIUIOCTb, KOTOpas Ha
naockoCTH Ox2 onpeienser<s ypaBHeHHeM x2 - 22 = 25; 2) uuaunapu-
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yeckast NopepXHocTs ¢ ofpasylomuMy, napamreasnniMu ocH Ox, nvero-
mwasi HanpaBasio4aled 3JIHNC, XOoTopu#t Ha miaockoctH Oyz ompenensietest

y? z
ypaBHeHHeM -é—5—+-1—6-= 1; 3) pHauHpEpHYeCKas MDOBEPXHOCTH ¢ oGpa-
3yIloUIMMH, napaniensubvg ocd 02, uMelomas Hanpasasioesl ranep6oy,

x
KoTopas Ha miaockocTH Oxy onpenensietcd YPaBHEHHeM T 1;

4) umauHIpHuyeckass NOBEPXHOCTh ¢ O00pPasyoOLIHMH, MapatielbHLIMH
ocH Oy, uMelollas HanpaBAsfoOlLeH napadoay, KoTopas Ha naockoetd Oxz
ompeneasercs: vpaBHeHHeM x?==62; 5) LHIHH.DHueCKas TOBEPXHOCThH
¢ ofpasywowuMH, mapanaeabHuMu och Oz, uMerolass HanpasJasioiei
napy npsMbiX, KOTOPHE Ha MaocKoCTy Oxy ONpeneJsioTes ypaBHEHUAMHU
x==0, x —y=0;, sTa UHAMHAPHUECKAS NOBEPXHOCTH COCTOHT H3 ABYX
nyaockocTell; 6) uHANHIPUYecKas MOBEPXHOCTh ¢ 00PA3yOMIMMH, MapaJn-
JedbHeIMH ocd Oy, HMeolas HanpapJsoUlell mapy MpsIMEIX, KOTOpbIe
Ha nJaockocTd Oxz onpeaensioTcs yYpPaBHEHHAMH X —2=0, x4+ 2=0;
574 HHJHHIDHYECKAasl MOBEPXHOCTb COCTOHT M3 ABYX mjaockocTed; 7) ock
a6cuuce; 8) ypaBHeHHe HHKAKOTO TeOMeTPHUYecKore o6pa3a B TPo-
CTPaHCTBE He onpexaender; 9) HHAMHAPHUECKAS MNOBEPXHOCTH ¢ o6pa-
3YIOWHUMH, napasteabHeMH ock Oy, uMelolas Hampapasiouwed OKpyK-
HOCTh; HampaBastomas Ha nnockoctd Oxz onpejgensiercss ypaBHeHHeM
x4 (2~ 1)2=1; 10) unnyuapHYeCKAsT NMOBEPXHOCTH C OOPA3YIOHMHE,
napaineasubiMu ocy Ox; Hanpaaérmromaﬂ Ha maockoctH Oyz ompene-

nseTcs ypasHenuem y2 - (z-}--;—) =%. 911. 1) £24-5y2—8y—12=0;

2) 4x2 4522 4+42—60=0; 3) 2y—2—2=0. 912, 1) 8x2 4 442 —
—36x + 16y —3=0,2=0;2) 2x — 22 —7 =0, y =0; 3) 442 4 8224
d-16y4202—31 =0, x =0. 913, x—2y4-324-3=20. 914, 5x—32=0.
£15. 2x —y—2—6=0. 916. x —y ~ 324+ 2=0. 917. x + 4y + 72+
—+- 16=0. 919. x—y—2z=0. 921, 3x+3y+z—8=0.
923, 1) n={2, —1; =2}, n={2A — A —21}; 2) n={l;5 —1},
n=1{A 5A —= A} 3) n=1{3; —2; 0}, n ={34; — 2A;0}; 4) n = {0; 5; —3},
n={0; SA; — 3.} B5) n=1{1; 0: O}, =={%; 0; 0, 6) n=1{0, I, 0},
n =={0; A; 0}, rae A — Jo6Goe wucJ0, He paBHOEe HyJ 0. 924. 1) u 3) onpe-
AEJAI0T nmapaJjaelbible MIOCKOCTH. 925. 1) u 2) onpeneasior mepneHmH-

KYJSPHLIE MIOCKOCTH. 926. 1) /=3, m=—4; 2) =3, m=—%;
1 1 _ 1 1

3) l=—3—3~1, m—-—sl—g. 927. 1) 6; 2) —I19; 3) = 928. 1) 5T
2 7 2 2

Ho 2) TV T 3) 5 4) arccos 7= M n'n—-—arccos-l—g-.

929, 4x — 3y 4+ 22==0, 930. 2x — 32 — 27 =0, 931. 7x — y — 5z=0.
932, x 22 —4=0. 934, 4x —y—~22—9=0. 936, x =1, y=—2,
2=2930.1)a#7,2a=7,0=3,3)a=7, 6+3. 940. 1) 2— 3 =0;

N y+2=<0 3) x+5=0  941.1) 2% +2=0; 2)3x+4+2=0;
3) 4x+3y=0. 942, 1) y+4e+10=0; 2 x—z—1=0;
3 x4y —13=0 943. (12;0;0), (0; —8;0), (0; O; —6).
044, =+ L+ Sy =1.95.a=—4, b=3, c=%. 946. 240 xs. ex.

. X o4 ¥ a2 LY 2
947. 8 ky6. en. M8 g+ =190 S+ 3+ =L

950, x 4y 4+ 2+ 5="0. 951. 2% — 2[y 4 22 + 88 =0, 2 — 3y — 2z
+ 12=0.952, x4+y+2~9=0, x —y—z+1=0, x~y + 2—3=0,
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x4 y—~2~=5=0 953 2x —y—32—15=0, 954, 2x—3y + 2—6=0Q
955. x — 3y — 22 4+ 2=0. 956. [Inockoctu 1), 4), 5), 7), 9), 11) u 12)

3afansl HOPMaJdbHHMH ypaBueHHSMH. 957, 1) '{3“"" — E-y + 3 2—6=0;
6 2 2 3 6 L1

3 o -
2 ) 12 _ 0 -
Y gr+gi—ge—5=05 —my+tzz-2=06 5=

——-g—y—-—é-=0; 7)) —y—2=0; 8) x—5=0;, 9) 2—=3=0;

10) z——é-=0. 958, 1) @ = 60°, B = 45°, y=60°, p=5; 2) o= 120°,
B=60°, y=45°, p=28 3) a=45° B=090° y=45°, p=3V2}

4) a=90° Bp=135% y=145°, p=V7; 5) a=150°, B=120°, y =905
p=5; 6) & =090°p=090°%y=0°p=27) a=180° B ==90°, y=90°,

p=_l_; 8) a=090° @=180° y=290° =—;—; 9) a===arccos—1—,
ﬁ=:t—arccos—-2:,)—, v=arccos%, p=2; 10) a=n—arccos—$—,
f=mr— arccos%, ymarccosg-, pm-‘—;—. 959, 1) § = —3, d =3

9) =1, d=1; 3) 0=0, d=0—touxka M; JeXHT HA IJOCKOCTH}
4) 0==—2,d==2;5) 0=—~3, d=3. 960, d=4. 961. 1) ITo oguy
cTopoHy; 2) MO OAHY CTOPOHY; 3) MO pa3HHeE CTOPOHL; 4) MO OJHY CTQe
poHy: 5) mo pasHme CTOPOHLI; 6) no pas3nnle cTOPoHH. 964, 1) d=2;
2) d=235; 3) d=6,5; 4) d =1; 5) d =0,5; 6) d=%. 965. 8 xy6. e,
966. YcJa0BHIO 3a7aud YAOBJAeTBOPSTIOT gBe Toukm: (0; 7: 0) u (0; —5; 0),

967. YcaoBuw 3sanaud yaosaerBopsior nse Toukd: (0; 05 —2) m (0; 0;

4
—6 —13-) 968. YcaoBuo 3amaud yaoBAETBOPSIOT ase Touxkw: (2; 0; 0)

H (%, 0; 0). 969. 4x — 4y — 2z - 15 =0, 970, 6x 4 3y-}-2z 4 11==0.

971, 2x ~2y —2~18=0, 2x~ 2y — 24 12=0. 972. 1) 4x — y —
—22—4=0; 2) 3x+2y—24+1=0; 3) 20x— 12y + 424 13 =0,
973. 1) 4x~by+4+2—2=0,2x4y—324+8=0;2) s —3y—~1=0,
x4y —22—1=0; 3)3x—6y+724+2=0, x4+4y+324+4=0.
974. 1) Touka M M Hayajgo KoOOPAMHMAT JEXKAT B CMEXKHHX YIJIax;
2) Toyka M W HauaJO KOOpAHHAT Je:kaT B ogHoM yray; 3) Touka M
M HayaJo KOODAMHAT JeXaT B BePTHKAJbHBIX yrsax. 975. 1) Toukn M
u N DacmosoxeHBl B CMeXHBIX yriax; 2) toukn M u N pacnosoenst
B BCPTHKAJBHHIX yraax. 976. Hauamo xoopauHaT JEXHT BHYTDH OCTPOro
yrana. 977. Touxa M JmexHT BHyTpH Tyroro yraa. 978, 8x—4y—4z+4-5=0.
979, 23x —y —~42—24=0. 980, x — y — z—1 =0, 981, x4y+422=0.
982, 5x -7y —3=0,2=0; 5x+2: —3=0, y=0; 7y—224+3=0,
x=0, 983, 3x—y—72+9=0 5by+42z=0. 984. (2; —1; 0),

1

(\13; 0; —-31—) ;2 —1). 986, 1) D=—14; 9) D=9, 3) D=3,

987. 1) A;=A4,=0, u xors O ogxHO H3 umcen D,;, D, oTauymo or
nyas; 2) B;=B,=0, u xora 6u ogHO ¥3 yucen D,;, D, OTIHYHO OT
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nyaa; 3) Cy=Cy=0, u XoT4 6% ozmoDHs lmce:éD,. D, otmiuHo Op
! =—]—' ! = L, ! === L ! e
HYy 14, 988- 1) "z— D2 ) 2) B2 D2 ’ 3) D D.’ 4) A[ =

&

2 9 g
=Dl =0, A2=D2=0; 5) Bl —“=D] =0, Bg=D2=O, 6) Cl =D1'~=O,
C, =D, =0. 989, 1) 2x+ 15y + 72+ 7=0; 2) 9 + 32 4+ 5=0;
3) 83x +32—2=0; 4) 3x — 9y —7=0. 990, 1) 23x—2y-+212—33=0;
N y+2—18=0;3) x+2—=3=0;4) 4) x —y+ 15=0. 991, 5x-
+ 5z —8=0. 992. a (bx —2y —2—3)+p(x+ 3y —2245)=0,
Y kasauue, Ilpamast nepeceyennst MmJICCKOCTeH dx — 2y — 2 — 3 =0,
x =43y — 22+ 5=0 napaaieapda ektopy I={7;9; 27); caezoma-
TeNLNo, YCJIOBHIO 3amaud OYyAYT YAOBJeTBOPAThH BCE ILIOCKOCTH, [pH»
naj/exaijHe DYuKy TNJOCKoCTeH, NpPOXOAsIIKHX uepe3 sTy npaMyio,
993, l1x —2y — 152 —3=0. 994, o (bx — y —~ 22 — 3) + B (3x ~ 2y—
—524+2)=0. ¥Yxaszauwue., Ilpavas nepeceyenns moI0cKoCTel
fx —y—22—3=0. 3x — 2y — 52+ 2 =0 nepmenauxy.japsa K mjo-
ckoety x + 19y — 7z — 11 = 0; caenoBarenbHO. YCA0BHIO 3agayd Gyayr
VIOBJETBOPATh BCE ILTOCKOCTH, NPHUALTEKAUIHE YUKy MJIOCKOCTeH,

NpHXOAAWHX Yepes 9Ty MNpAMYIO. 995. 9x+ 7y +-82+7=0,
996, x — 2y +2—2=<0, x — by 4+ 42— 20=0, 997. [Ipunagrexmur,
998, He npunaggexur. ~999, [=~35, m=—11. 1000, 3x— 2y 4

+ 6z + 21 =0, 189x 4 28y -+ 482 — 591 =0. 1001. 2x¥ — 3y — 6z -
+19=0, 6x—~2y— 324 18=0, 1002, 4x — 3y 4+ 62 — 12 =0,
12¢x — 49y -+ 382+ 84=0, 1003, 4x+3y—5=0, 5x 4+ 32 —7=0,
1904, 7x —y+1=0, 2=0; 5x ~2—1=0, y=0; 5y — 7x — 12=0,
x==0. 1005, x —8y+ 5z—3=0. 1008. 2x — 4y — 82 + 1 =0,

9x—y+z—1=0. 1007. 1) *x—=2 Y _EFS, g 22

) =3 G 5
._i/_.._ii__é_- 3)_x_-ﬁ=;l/___z__+_§_ 4) x—2 _y__2+3
YT =1 "o o 0o 10 !
x—2 Yy 2+ x—1 y42 z-—1
x—3 y+1 _ =z, x _y+2 z-—3, X1
2) —3 —T=3 3= =g Y =
=’J'(‘)‘2=z'(')‘4. 1009, 1) x =2+ |, g — 3 — 1, 2 == 4f — 3

9) x=2+1, y=4t—1, 2=—3; 3) x=3+1, y=—2t—1,
>="5t—3. 1010, 1) x=1t4+2, y=—2{+1, 2=t 1; 2) x=1¢+ 3,
y=—t—1,2=4#3) x=0, y=t, 2=—3t+ 1. 1011, (9; —4; 0),

(3 0; —2), (0;2; —32). 10172. x=5t+4, y=—11t -7, 2=—2,

x—1 _y=2 2+ x—=2__y+1 _z+3
B3, —— =g =g 1014, Edare ke
175, x=3t+3, y=15t+41, 2=19¢—3. 1016. a={1; 1; 3}
a=={A; A; 3A}, rae A — moGoe uncao, He paBHoe HyJ0. 1017. @ = — 2i 4-

+ 11j + 5k, a=—2Mi 4+ 11Aj 4+ Ak, rge A — moGoe 4HCIO, e PaBHOC

x—2 y—3 _z2+5 x—2 y+1 2
nyao. 1018, 5 ="_-41 — —§° 1019. 1) g = =
Pe we nue. Ilonaras, nanpuMmep, 2, =0, HaXoQHUM 43 JaHHOH CHCTEMBI!
Xg=2, yo=—1; TakHM 06pa3oM, MH y¥Ke 3HaeM OJHY TOUKYy MNPAMOI:

Mo(2; —1; 0). Tenmepp HalimeM HampaBJdalowuilt BexkTop. MmeeM

ny={1; —2; 3}, ny={3; 2, —5} orcona a={mn.]={4; 148}, . e

=4, m==14, n=_8. [loncTarnag HaHJelHbE 3HAYCHHS Xg, Yo, 2Zp H

X—Xo Y—Y __2—=
l m

[, m, m B paBeHcTBa

>

y NOJAYYHM KaHOHH=
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. . -9 { 2 x—92
yeexue ypahnenus nawholi npamoir ad 3 =Y I’; =g WM —— =
y+l_2, 4 x ¥+l _z=1. 4 x—=3 _y=2 =z
=7 4’ ~5 12 ~ 13 1 2 i

1020, 1) xe=t+1,y=—T7t 2==19—3;2) x =—1 4 |, y=3142,

z=="5f—1, 1023, 60° 1024. 135° 1025. coscp==i—2%—. 1027, [ = 3.
x+1 y—2 2+3 x+4 y+5 2—3
1029, s =3 =" § 1039. 3 =T =71

1031, x=2{=—5, y=—23t+ 1, 2=—4f 1032, v=13. 1033. d =21,
1034, x=3—6f, y=— 1+ 18, 2=—5-+9f£ 1035. x=—7 + 44,
y=12 —4f, 2=05— 2¢. 1036. x==20—6¢, y = — 18+-8f, z=—32+424¢;
(2; 6; 40). 1037. YpaBHeHHS IBHXKeHHS TOukH M: x=—5 4 6/,
y=4—121, z2=— 5 -+ 4f, ypaBHeHHsI ABHXKeHHS TOukH N: x=—b-4f,
y=16—12f, z2=—6+4 31, 1y P(7; —20; 3); 2) 3a nmpoMexXyTOK Bpe-
MeHH, paBHH 2; 3) 32 MPOMEXYTOK BpeMeHH, paBHuH 3; 4) M,P = 28,
NoP =39, 1040, 1) (2; —3; 6); 2) npsmas, napasieqasiyad MIGCKOCTH;

8) npsiMan JEeKHUT Ha ILTOCKOCTH. 1041. x-2— 2 =Y :1)_ 4 = z—;-l .
1042. "€2=“’_‘_"33= zj':. 1043, 2r—3y +42—1=0.

1044, x + 2y +32=0. 1045. m=—3. 1046, C = —2, 1047, A=23,

D=—23 1048, A=—3, B=4—;-. 1049, [=—6, C==-
1059, (3; —2;4). Pemenue, lcxkomyio Touky HafineM, pemas Cos-
MeCTHO YypaBHeHHS JaHHOH npsMof ¢ ypaBHEHHEM IJIOCKOCTH, MpoBe-
jeunolt W3 Toukn P mepneHauxyJaspHO K 3Toit mpamoii. IIpexge Beero
3AMETHM, YTO HanmpaBisiolu# BekTOop paunol npamol (3; 5; 2} Gyxer
SIBJATBCS HOPMAJLHLIM BEKTODPOM HCKOMOH NJOCKOCTH. YpaBHeHHE MJ0-
CKGCTH, KOTOpast NPOXOJAHT yepes Touky P (2; —I; 3) 1 umeer HOpMaJib-
Hulil BekTOop n={3; 5; 2}, Gymer umeTs BHA 3 (X — 2) +5 (y+ 1)+
+2(2—3)=0 uan 3x -+ 5y 4+ 2z — 7 =0. Pemas coBMecTHO ypaB-
heuuss x=3% y=56—7, 2=2t+2, 3x 4+ by + 22— 7 =10, Haligem
KOOpIHHATH HCKOMOf mpoekiuu: x==3, y=— 2, 2==4, 1061, Q (2; —3; 2).
1052, Q (4; 1; —3). 1053, (1;4; —7). PeweHnue, Hckomyro Touky
nafijeM, pewass COBMECTHO YDaBHeHHE JaHHON IJIOCKOCTH C ypaBHe-
HUSIMH TIPAMON, NPOBeACHHOH  H3 TOukH P nepneHIuKyJasipHO K 3Tok
niaockoCTH. IIpexjae BCero 3aMeTuM, 9T0 HOPpMAJbHBIA BeKTOP AaHHOH
naockocty {2; —1; 3} Gyner ABAATHCH HANPaBAAIOLUIMM BEKTOPOM HCKOMO#
npsamoft, IlapamerpHueckue YpaBHeHHS nOpsmolt, KOoTopas MNPOXONHT
yepes TOuky P (3; 2; —1) u uMeer nanpapJsiouinii Bextop @ = {2; —1; 3},
6ynyr umMeTs BHA x=2{+5, y=-—1t+4+2, 2=3t~— 1. Pewas cos-
MecTEO YypaBHeHHs 2x — y+324+23=0, x=2{+5, y=~1+4+2,
2=3f— 1, HafijeM XoopaunaTH HCKOMOH MpPOEKUHH: t =1, y=4,
2=~17.1054, Q (—5; 1;0). 1055. P (3; —4; 0). YkasaHuue, 3a1aua
MoxeT OBITh- pemeHa o cJhaegyoomiefl cxeme: 1) ycraEaBJHBAaecM, yTo
rToukn A M B pacmosoxkeHs Mo ORHY CTopoRy OT miaockKoctH Oxy;
2) maxogHM TOuKY, CHMMETPHYHYIO OJHOH H3 JAaHHBIX TOYEK OTHOCH-
TeabHo mIockocTH Oxy, HanpuMmep TOUKY B;, CHMMETDPHUHYIo TOuke B;
8) cocramaséM ypaBHeNME TPsMOI, mpoxoasiuel uepes ToukH A u Bj;
4) pelmas COBVECTHO HaHACHHBIE YPaBHeHHS NpPAMOH C ypaBHEHHEM
naockoeti Oxy, MOJYYyHM KOOpAHHATH HCKOMOi ToukH. 1056, P (—2; 0; 3).
1057, P (~—2; —2;5). 1058, P(—1;3; —2). 1059. 1) P (—25; 16; 4);



2) 32 npoMeRyTOK BpeMenn, pasHuil 5; 3) MoP ==60. 1060, £==28—7 754,
§= =304 8t 2=—=27466 1) P(—2;2; =3); 2) ot ¢; =0 10 ¢, = 4l
3) MoP =80, 1061, 3a mpomexyTox BpeMenH, papHmt 3, 1062, d =7,

Pewenrnue, Bubepem Ha npamolt ad ':i,_ 24 ;’ 2 = 2228 KaKyios

HUGYAb TOYKY, Hampumep M, (—3; —2; 8); 6yneMm cuurarTh, YTO Hampas
BaAsOUIHE BeKTOp npsMol a={(3; 2; —2} npuioxkeH B TOUKe M),
Moay/sb BeKTOPHOTO NpOW3BEIEHHNS BeKTOopoB & W M,P onpeneaur
miomans frapaiiesorpaMMa, MOCTPOSHHOrO Ha $THX BEKTOPAX; BeICOTA
STOrO MapaJteéqorpaMma, npoBeseHHas U3 BepUIMHL P, 6yIer apaatshes
HeroMBIM DaccrosnueMm d. CiefloBaTesbHo, A/ BHUHCIEHHS paccTos-
aM,P
Hus d uMeeM GopMy Ty d=_l_[—_ljr]—|° Tenepb BBIUHCIHM KOOPAHHATHL

Bexropa M,P, 3Hast KOOPJIHHATH ero XoHUA u Hayana: M, P == {4; 1; —10},

Haitneum Bex;;opnoe opousBeieHHe BekTopoB a H M P: [aM,P] ==
U |

=1|3 2 =2 |==— 184 22§ —5k. OmnpeneauMm ero MoayJas}
4 1 =10

[[aM,P]| =V 182 22>+ 57 =}/833 =7 VI7. Buuncamu Moxyms
Bextopa @ |a|=V3+4+4 =V17. Hainem uckomoe paccrostne:

a=TV 7 063, 1) 21, 9) 6; 3) 15. 1064, d =25, 1085. 9x-+ 11y -+

4 52—16 = 0. 1068, 4x 4 6y + bz—1 = 0. 1070, 2x—16y—132 4 31=0.
1072, 6x-—-20g — 124 1=0. 1074. (2; —3; —b). 1075. Q (l; —2; 2).
1076. Q (1; —6; 3). 1077, 13x — 14y & 112451 ==0. 1079. % — 8y —
— 182+ 9=0. 1081. =5 NPNUR £ 1082 x=8t—3
y=—38t—1,z=—4t+ 92, 1083. 1) 13; 2) 3 3) 7. 1084, 1) x? 4
+ 24+ 22=8l; 2) (x =52+ (y 43P+ (z—=7?2=4 3) (x—4)?+
F+(y+4°+(24+2)?2=36, 4) (x=32+(y+2)+(z2—1)2=18;
=3P+ W+ 124 (e=1)2=21; 6) L2+ y* +22=9; 7) (x—3)2+
+5)24(2+2)2=56; 8) (x—1)2+(y+42)>+ (2—3)2=149;
+ 22 4 (y—4)2+(2—5)2=81. 1085, (x—2)*+(y—3)*+
+

(

@) ]
R

=9 u x4+ (y+1)2+(2+5)2=0. 1086, R =3.
x4+ 124 (y—3)2+ (2 —3)2=1 1088, (x4 )2+ (y — 2)% +
— 1)2 = 49, 1089, (% — 2)2 4 (y — 3)2 + (2 + 1)2 = 289,

) C(3;,—=2;8), r=4; 2) C(~1;30), r=3 3)C(2Z 1 —I1),
=5; 4) C(0; 0; 3), r=23; 5) C(0; —10; 0), .fl= 10, 1091, x = 5¢ — 1,

3 1

x=35 yt+t5 2tz
y=—1-43, z2=2{—05. 1092, g =3 ="
1093. 1) Bue cdepr; 2) u 5) Ha mosepXHocTH ctepr; 3) U 4) BHyTPH
chepur, 1094, a) 65; 6) 21; B) 7. 1095, 1) [TaocKocTs nepecekaeT chepy;
2) maockocTh XacaeTcs: chepu; 3) NAOCKOCTh NPOXOJHT BHe c¢epHL
1096. 1) Ilpamas nepecekaer chepy; 2) nmpsMast TPOXOZHT BHE chepHl;
3) npsiMas Kacaercd cg)epm. 1097, M, (—2;~—2;7), d=3
1008, C(—1;28), R=8 1099, (x—1)2+ (g — 2)2+ (z — 1)? =36,
2x —z—1=0, 1100, (x — 1)2 4 (y + 1)? + (2 4 2)2 = 65, 18x~22y -
452 —30=0, 1101, (x—2)*+ y? 4 (2= 3)2 =27, x4+ y—2=0
1103, 5x — 8y + 5z — 7 =0, 1104, x2 - y? 4 2% = 10x } 15y —262=0
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1105, %2+ y? 224 1854 9y=02= 14 =0. 1106. £2+ (y4-2)2+'22=A41,
1107, 6x — 3y = 2z=-49==0.  1108. (2 —6; 3). 1109, a= 6,
1110, 2x —Cy—z+5==0. 1111, Xy x ;- g,y + 22 =7r2% 1112, A2R? 4
+ B:R?+ C?R?=D% 1113, (¥, ~@)(x—0a)+ (5 —B) (y — B) 4
+(zl_g)(z-y)mr2. 1114, 3x — 2y + 62— 11 =0, 6x+ 3y
ot 92 — 30 =0. 1115, x+2y —22—9=0, x+4+2y—224+9=0.
1116, 4x + 32—40=0, 4x 4 3z 4 10=0. 1117. 4x 4 6y 4 52—103==0,
4x + 6y + 5z 4- 205 =0, 1118, 2x —3y + 42— 10=0, 3x— 4y
A4 92— 10=0. 1120, x — y~2=2=0. 1122, Ax - By 4+ C2+ D =0,
1123. xcos o -+ ycosP 4+ 2cosy —~ p=0, 1124, de==|rn® —p}|;
d=|x;c080+y cosPp+zcosy—pl 1125 (rg=1)(r —r)) =0;
(x; — x) (x — x) 4+ (y2 — v) (g — 1) + (2o — 2) (2 — 2) = 0.
X=Xo Y=—1Yo 22— 20

1126, @iy (r — 7o) =0; A m m =0, 1127 (ro —r,) X
[ My g
X —X ¥y —Y B —2
X(ry —r)(r—r)=0 Xog— Xy Yo~ Rz—2 |=0.

Xz = X1 Ys— Y1 R3— 2
X—Xo Y= 1Yo 2= 2
Xg

1128. nn, (f—fo)=0; 4, B, C, =0. 1131, L-';_"‘“‘":
A2 Bg Cg

=Y ';zy" =2 ; =2, 132 [(r = 1) (r2 = r)]=0, [r(r; — r1)] = [rirs],

pry (=) h 1183 @ (r =) =0; 1(x =)+ m (y — y,) +

+n(2—zl)=0. 1134- alag (r—r0)=0. 1135. nlnz (r—r0)=0.
x—.ro=y—y0=2—zo

1136. r = ro + nf; v B e 1137, r=rg + [nin5] 1;
X—X _ Y=l 2= %0 1138 D= =0
|31 C, 161 4 4, By|’ -+ for 0, an=0
B, C, Cy A A, By
Ax0+Byo+CZO+D=O, Al+Bm+Cn=O. 1139. aa, (r—ro)—_-_o,
1140, alaz(fg—f1)=0- 1141, fo—ro—n'a-:—Dd; X = Xxq —
Axo+ Byg+C2+ D ] _ ., _Ax+By+Czx+D "
~ A +Bm+Cn " Yo Al + Bm + Cn ’
A B Cz D D
2=z — x";_{_yg;_'_ CO,:- n. 1142, 1""@,:_"‘“;
Axy+ By, +Cz,+D Ax, + By, +Cz D
X=X — IAz_ﬁ'le_F(;a 4, y=uy-— 1A2_£132+612+ B,
B C D —_
zmgy AT R D e 143, ro 4 LT,
(K =x) !+ —y)m+ (21 —2)n
x = xo -+ )1 (0 lzi_mg?_*_ng 1 . I, Y=g+
(x1—x) L+ (gy— o) m=+ (2 —2)
+== lz—ll-r'nzo-l-nfz - m, z=2 +
+(V1 — x0) L+ (44 —yo)m-l-(zl'ﬂz%'o)_nn. 1144, d=V[(f1-Io) 0—]2;
124 m2 4 n? Vaz
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“/lyl—yazi—zo 2+'zl—zo Xy = Xo 2+ X1~ %o 91~ §o|°
4= m n__ n [ ) m
VETm T m ’
11 [y Rg =~ %,
abc, BeJ. | My Mg Yo ~ I1
1145, g = 12— , ng My 2—211
Viaa.]® ‘/ my e [m 11’ _I_lll g |?
My Mg Hy s ly my
1147, a )54 =~ R a; X = .l ’
la| la| VIE+ w4 n
g = Rm A _ Rn
VExm t e ' T VEYm T !
Ky — Rl P Rm I Rn
VEXm+nz ”° Vexmitn ' VEtmitn
R R . . _ Rl —
148 ro+ora nro— 7@ 5= 0+V12+m2+n2a!/1—90+
Rm Rn
s 2 =2z 2 = Xg —
qu m?  n? ! °+Vl2+m‘2+n2 X2 = %o
_ RI Yo = o — Rm g Rn
Vixmtn ' " VExmtar © " VEFmifar
2
1149,  (ry —ro) (r — ro) = R2, 1150. (r—r1)2=(—'ﬁf§—D—);
(Ax;, + By, 4 Cz, 4 D)?
(x=m) (= g + (2 — ) = AT AR O
1151 _L'.’__R=‘o_ P L R=0; Ax + By +Cz —~ R=0,
) +IE|? » [n] VAL BTYC?
x4 By +Cz a(r—ro
R =0, 1152, — R=0,
Y A2+ Bt 4 C? + |a] 5
a(r—ro)_l_R:D; l(x—xo)+m(y—-yo)+n(z—zo)_R___O,
V2t m?+n?

la|
x—x))+mly—ydt+nz—
ViEF m2+ n?
% —3 0), (20, V3), ( 00 —=V3). 1154. 4, 3, (4 0, — 1),

(—4;, 0; —1). 1155, 18; (0; —6;-—-3—). 1156, ¥Ypamnenua npo-
eKIud a) Ha mnaockocTs Oxy: x2+4xy+5yé-—x=0, 6) Ha maoc-
2=0;
kocte Oxz (x?—=2x24522—4x=0, B) ua uniockoers Oyz:
y=0;
Y4+ 2242y —2z=0, 1157. Odumunc; (2; ~I; 1) —uesTp aToOro
x=0.
saaumnca. Y kaszauue, LIeHTP ceueHHs MPOEKTHPYETCS B NERTP MPOEK+
nuu. 1158, TumepGosa; (1 —1; —2)—nueHTp 3TOH rHNEPGOJIH.
1159, 1) daaume; (—3/2; 1; l3/4)—-uem"p 5TOr0 3JIKICA; 2) mapa-
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%) 4+ R="0. 1153. 3, V' 3; (2 3; 0),



Gona; we uMeer hewrpa; 3) runépSona; (24 =3 =4) — iewrp sToft

runepGounl. 1160, a) 1< |m|<V 2; 6) |m|<]1, 1161, a) m=0 n
m>—1/4, npuueM B cCJyuae m == — |/4 — BHPOXAEHHHIH 3JHIC —
Touka; 6) m=0. 1162, (9; 5; —2). 1163. (3; 0; —10). 1164. (6; —2; 2).
1165, m == 18, 1166, 2x — y — 22 — 4=0. 1167, x — 2y 4 22 ~ | =0,

—_0 2 ESRN e ok %2y
x—2y+224+1=0, 7 1168, 5 + =1, 1169. —3§+YE+

25
22 2 4, x? 2 2
+E5 =1L un g=%, g=g. w2 S4¥ 2;2 =1,
2 2 2 2 2
1173, X LY -—%-:1. 1178.—'%——--%—=22. 1180, 1) (3; 4 —2)

az
u (65 —2; 2); 2) (4 —3; 2) — npAmas KacaeTcs IOBepxXRocTH; 3) mpsa-
Masg H. MOBEPXHOCTh HE HMEIT OoOIHMX ToueK; 4) npaMas JeXHT HA
nosepxuoctu, 1181, { 2x —~ 12y — 2 4 16 =0, { 2¢ — 12y — 2+ 16 =0,

. x—2+4=0 x+2y—8=10
y+22=0, (2x—52=0, _,y___y-&-l 2 — ]
1182. {x—5=0§ { y+-4=0. 1183, 17 4 -2
X _y+9 =2+ $_y=3_ 2 x=2_Y_ 2
T="18 — 2 '“84'21 = A R

1 Y 2 B LT o
1185. arccos 77 1186. 1) = +-l72---c—2-__0, 2) il +02_0,

x2 32 22 ) ) ) ¥2 42

3)——55-+-b—2+-—52—=0. 1188, x? 4 y2 —22=0. 1189, ﬁ&;+-—b—2-—-

—-— )2
- -(-i—‘;,-q)— =0. 1190, 3x2 — By? 4 722 — 6xy 4 10x2 — 2yz—4x 44y —

x? y2 22
—4z44=0. 1191, —2-5-+-2§-——@-=-0. 1192, x?2 — 3y? 4 22=0.
1193, 35x2 + 35y% — 5222 — 232xy — 116x2z 4 116yz 4 232x — 70y —
— 1162 4-35=0. 1194, xy 4 x2 4~ y2=0—0Cb KOHyCa TNPOXOJUT
B NMEPBOM H CEIbMOM OKTAaHTAX, XY 4 x2 — yz=0— och KOHyca npo-
XOJMT BO BTOPOM M BOCEMOM OKTaHTaX; Xy — X2 —.y2 ==0 — oCh KOHYca
NPOXOJUT B TPEThEM M NATOM OKTaHTaX; xy — ¥2 + y2 == 0 — ocbh KOHYCA
NPOXOAHT B YETBEPTOM M IecroM okraHTtaX. 1195. 9x? — 16y2 — 1622 —
— 90x 4- 225 =0. 1196, x244y? — 4224 4xy + 12x2 — 6yz =0,
1197, 4x%2 — 15y2 — 622 — 12x2 — 36x 4+ 242466 =10. 1198, 16x2--
+ 1642 4 1322 — 16xz + 24yz 4 16x — 24y — 262 — 131 =0, 1199, x> —
—y?—2x2 4 2yz 4 x4+ y —22=0. 1200, 5x2 -4 5y2 4 222 — 2xy -+
+ 4x2 4- 4yz — 6 =0, 1201, 5x2 4- 8y? 4 522 4~ 4xy 4 8x2 — 4yz 4
4 6x 4= 24y — 62 — 63 =0. 1202, 5x2 4 10y? 4~ 1322 4- 124y — 6x2 4=
~+ 4yz 4 26x 4- 20y — 382 4-3=0. 1203, x2 4 4y? 4 522 — 4xy —
—125=0. 1204, 1) 18; 2) 10; 3) 0; 4) —50; 5) 0; 6) x5 — x13
7) 0; 8) 1, 1205, 1) x = 12; 2) x =2; 3) x| = =1, X, = —4;4) x, = =—1/6,

X2==3/2 B) x1,,=1:k2i; 6) x;=2, xp,5=—2%i; 7) x=(-—l)”-l£2+

+ —g n, rne n—uetoe uueno, 8) x=mn(2n -4 1)/6, rae n— moGoe

nemoe wueso. 1208, 1) x>3; 2) x> —10; 8) x<—=3; 4) —1<x<T.
1207, 1) x=16, y=7; 2) x=2, y=23;'3) cucrema He uMEeT pelue-
BuA; 4) cHCTEMAa HMeeT GEeCKOHEYHO MHOTO PAa3/IMUHHIX pPelneHHi, Kaxs
x—1
_3' ’
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FRe YHOMEHHBIE SHAUCHHS X 3a7T4A10TCH MPOUBOMBLHO U BHUHCASIOTCH
ac - bd bc — ad

AR
6) cuctema ne HMeeT pemwenuit. 1208. 1) a = —2; 2) a=—2, b %2
3) a=—2, b==2. 1209, a=10/13. 1210, |) x = —2f, y =Tt, 2=14f,
2) x=2t, y=23t, 2=0; 3) x=0, y=4{ 2=34 4) x=0, y=1,
2=2t; b) x=2¢, y=>5t, z2=41, 6) x=4f, y=2t, 2=234 7) x=t,
y=>5¢f z=11f, 8) x=3f, y=4f, 2=11f; 9) x=0, y=1¢, 2=34
10) x=(a+ 1)t y=(1~—a?t z2=— (a4 1)t npu ycuaosuH, uto
as~- — | (ecau a==—1, To /MoGoe pellleHHE CHCTEMbl COCTOHT H3 TpeX
yucea X, y, 2, TAe X, Y — Kakue yrojHo, a 2=yx — y); 11) x==(b — 6) £,
y=Ba—2)t, z=(ab~—4)t upn ycaoBuH, uyT0 @ F2/3 um b=%6

(ecmi a=2/3 u b==~6, 10 X, y TPOH3BONBHE], 4 z==—§—x+2y);

12) x =3 —2a)t, y=(ab~+1)¢, 2=3(b-+2)¢ npu ycnosuu, yTo
as=1/2 nam b= —2 (ecit a=1/2 0 b= —2, 10 X, y NPOU3IBOJLHYI,
a z2==23y— x)). 1211. ~12. 1212, 29, 1213. 87, 1214. 0. 1215. —29,
1216, 2a°, 1223, —4. 1224, 180, 1225, 87. 1226. 0. 1227. (x—y) (y—2) X
X (2 — x). 1229, 2a%b. 1230. sin2a. 1231. xyz (x — y) (y — 2) (2 — x).
1232, (a+b+c)(a®+ b2+ c?—ab~—ac—bc). 1234, 1) x=-—3;

2) 1y = —10, x; = 2. 1235 1) £>7/22) ~6<x<—4, 1236, x =24,

,2=10 1237 x=1,y=1,2=1,12388, x =2, y =3, 2 =4,

1239. x=1, y=3, z2==5. 1240, x=13}T, y=8711—, z=.—14.;_,
b4c¢ I_a—b a—_¢

2 J'—" 2 ’ 2 .
a-}g—b- y=_b_%-_c_,z____a-;-c. 1244, CucreMa uMcer

COOTBETCTBYIOIIHE 3HAYEHUN Y, D) &=

2o} —

y =21

1241, x =2,y =—1, 2 =1, 1242, x =

1243, x=

OeCKOHEUHO MHOrO PeMIenHf, KaXnoe M3 KOTOPHX MOKeT GHTh BHIYH-
cyego no dopuynam x =22 — 1, y=2z- |, roe uuc/jeHnbe 3Hayenus
Z 337210TCS [POU3BOJBHO U BHIYHCJAAIOTCH COOTBETCTBYOUIHE 3HAYE-
uus x, y. 1245, Cuctema ne uveer pewenudd. 1246, Cucrema He umeer
pemenut, 1247. 1) as= —3; 2) a= =3, b %1/3; 3)-a=—3, b=1/3,
1249, CucteMa HMMEET eTHHCTBEHHOE pelenue: x =y ==z == 0, 1250. Cu-
¢TEMa uMeeT OGECKOHEUYHO MHOrO DPelucHHH, KaXIO0e H3 KOTOPHIX MOXKeT
OBITb BEIYHCACHO IO dopMyaM x == 2f, y = —3f, 2 == bf, rJIe uuCjIeHnbe
SHAYEHUS f 3aJ2I0TCS IPOH3BOJNIBHG M BBIUHC/ISIOTCS COOTBETCTBYIOLIHE
=HAUeHHSA X, Y, 2. 1251, a==5, 1252, 30. 1253, —20. 1254, 0, 1255, 48,
1256, 1800. 1257. (b+c+d)(b—c—d)y(b—c+d)(db+c—a).
1288. (a+b+c+d(a+bdb—c—d)a—b+c—d)(a—b—cHd).
1289, (a+b6+c+d)(a—b+c—d) [(a—c)2 4 (b— d)?]. 1260. (be—cd)>.



