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YACTH MEPBASF
AHAJMTHUECKASI TEOMETPUSI HA HJAOCKOCTH

Fr1ABA 1

APOCTENIWIHUE 3AJAYH AHAJUTHYECKOW
FTEOMETPHHU HA NIJIOCKOCTH

§ 1. Ocb n otpe3ok ocu. KoopauHarel HA NpsMoi

Tlpsamas, Ha KOTOpOH BbLIOPAHO MOJOCKHTEIbHOE HANOPAaBJIeHHE, na-
3biBaeTCsl 0cbio. OTPE3OK OCH, OPPaHHUEHHbLI KAKMMH-HUOYIb TOuKamu A
# B, uasplBaeTcs HallpaBJeHHLIM, €CJH CKa3aHo, Kakas H3 3THX TOueK
CYHTAeTCs HaualoM OTpPe3Ka, KaKas — KOHiloM. HampaBieHHbIA OTpe3oK

¢ HayaqoM A u xouuoM B obBo3dauvaercss cumBosom AB. BeawuuHoi
HanpaB/JeHHOr0 OTPE3Ka OCH Ha3blBaeTcd ero AJUHA, B35Tasi CO 3HAKOM
N10¢, €cH HampaBJeHHe oTpe3ka (T. e. laNpaBJeHHEe OT Hauajgda K KOH-
Uy) COBMajaetr C NOJOXKHTEAbHbIM [anpAaBJIEHHEM OCH, H CO 3HAKOM
MHHYC, €CJH 5TO HAalpas;eHHe MPOTUBONOJONKHO MOJ0XKHTEIbHOMY Ha-

npaB/jedulo ocH. BemuuuHa ortpeska AB o6osHawaercs cuUMBOSOM AL,
ero anuHa -— cumponom |AB|. Ecmn Toukn A u B cosnanalor, TO, OmpC-
nenseMsit HMUM OTPE30K Ha3hIBAeTCs HYJ€BbiM; OYEeBHIHO, B 3TOM CaYy-
yae AB = BA = 0 (uanpapnaeude 1yJeBOr0 OTPC3Ka CAEIYeT CUHTATh
HeOompeae JeHHLIM).

[Tycts nana npousBoabHas npsimas .a. BoibepeMm Hekotophlit oTpe-
30K B KAUCCTBe eJMHUIbI H3MEpPeHHUs JJIHH, Ha3HAyHM Ha OpAMOH 4
MOJOKHTENbHOE HamnpaBaeHue (Mocie yero OHa CTAHOBUTCA OChbIO) *)
n OTMEeTHM Ha 3ToH npamoi OykBoil O kaxyw-HHOyAb Touky. TeM ca-
MbIM Ha TIPAMOH 4 OYJET BBeJleHa ClCTEMa KONPJHHAT.

Koopauuatoit modoil Touku M npamoft ¢ (& yCTAHOBJEHHOA CHCTC-
e KOOPJHHAT) Has3hBaeTCsl 4YMC/IO0 X, paBHoe Beauuune orpeska OM:

x = 0OM.

Touxka O Ha3zbiBaeTcs 11auaqOM KOOpAHMHAT; €€ COOCTBEHHASs KOOPAHHATA
pasHa nynawo. B paabnefiweM caMBoa M(x) osHauaer, uyto Touka M
FMeeT KOOpANHATY X.

Ecan M, (x) u My(x2) — ABe mpOU3BOIbHbIC TOYKH TPAMOH @, 10
thopmy.ia
Afp‘”g = X9 — X

BolpakaeT BeauuuHy orpeska MM, dopmyna

|M1Mz| == |x2_xi|
DbIPpAXKaeT ero LTHHY.

*} OObIMHO HA YepTeKax V TOPHU3OHTAJBHBIX OCCH NOJTOMKHTEIRHLIM
Ha3HayaeTcs HalpaBJjeHHe ¢JIeBa Hampaso.
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‘ 1. IToctpouts Touku A(3), B(B), C(—1), D (%) , E(—%),
F(V'2), H(—-V5).

2. TTocTpouTh TOUKH, KOOPAHHATHL KOTODPBHIX VIOBJIETBO-
psOT ypaBHeHUsIM: 1) |x| =2;2) |x—11=3;3) [l —x|=
=2;4) |2+ x| =2,

3. OxapakTepH30BaTh TeOMETPHUECKH PACTOJNONKEHHE TO-
yeKk, KOOPAHHATHL KOTOPBIX YIOBJNETBOPSAIOT HEPABEHCTBAM}
) x>92; 2) x—3<0; 3) 12—x<C; 4) 2% — 3<0;

5) 31 —5>0; 6) l<x<37) —2<s<38) 2=5>
>0,9 Z=_>1 100 2ZEco 1) Eol <

X —-
112) x2—-8x+15<0, 13) - x2 —8x4- 15> 0; 14) x2 4
+x—12>0; 15) 22 x—12<0.

4. OnpenenuTtsb Benutmﬂy AB u pnnuuy |AB| orpeska,
sagannoro toukamu: 1) A(3) u B(11); 2) A(B) n B(2);
3) A(—1) u B(3)y; 4) A(—=5) u B(=3); 5) A(—1) n

B(—3); 6) A(—7) u B(—5).

5. BbIYHCANTD KOOpAMHATY TOYKM A, ecan H3BeCTHH:
1) B(3) u AB=15; 2) B(2) u AB = —3: 3) B(—1) 1
BA = 2; 4) B(—5) H BA = —3; 5) B(O) 3 |AB| = 2;
ﬁ)lg(‘)) u |AB}'=3; 7) B(—1) u |AB| =5; 8) B(—5)
"

6. Oxapamepnaoaa*rb reOMETPUYECKH PaCoJIOXKeHHe TO-
ueK, KOOPAHUHATHl KOTOPBIX YAOBJIETBOPSIOT CJAEAYIOLIHM He-
paBEHCTBAM:

Dx|<132) 1x[>2; 3) [x]|<2; 4) | x1=35 ) |x—2]<3;
6) | x—5|<1;7)|x—1(=2; 8)[x—=3|=1; 9 x4 1|<3;
10) [x+2[>1;-11) [x4-5|<1; 12) x4 1| =2,

AC

7. OnpenesinTh OTHOLIEHHE A=—-5>
Ka C menut otpe3ok AB mpu caenyouux ganueix: 1) A(2),
B(6) n C(4); 2) A(2), B(4) n C(7); 3) A(—1), B(5) n
553):5 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(1). Onpene-
JUTh OTHOLIEHHe A, B KOTOPOM KaXxas M3 HUX JeJHUT OT-
Pe30K, OrpaHuYeHHbll ABYMsI APYTUMH.
MM
MM,

Hasa Touka M (x) menut orpesox M;Ms, orpannueHHbil HaH-
HeiMH TouKaMu My (x1) u Mz(x2).

B KOTOpOM TO4Y-

9. Onpeaenutb OTHOWIEHHE A= B KOTOpPOM NaH-



10. Onpenenurb KOOPHHHATY ¥ TOuKM M, neaswell or-
pezok MM, orpanvuyeHublfi maHubIMH TOYKamMu Mj(xi) u

MM
Ms(x2) B 1aHHOM OTHOIUEHHH ?u(k = MMQ)'

11. OnpeaenuTb KOOPAUHATY X CepPefAMHbl OTpe3Ka, orpa-
HHYEHHOT'O ABYMS NaHHBIMH ToukaMu Mi(x1) u Ma(xz).

12. OnpexendTs KOOPAMHATY X CEPeIHHbl OTpPe3Ka, orpa-
HUYEHIIOT0 JBYM#a JNaHHBIMH TOYKaMH, B KaxKJOM H3 Cle-
nyiowux cayuaen: 1) A(3) u B(5); 2) C(—1) u D(5);
z)(M14()—1) u Ma(—3); 4) Pi(—5) u Pa(l); B) Qi(3) m

2V .

13. Onpenenutb KOOpAMHATY TOUKH M, eC/lH H3BECTHbI!

1) M, (3), Mo(7) w0 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 =02
5) A(l), B(=3) 1 A=—t=—3
6) A(—2), B(—1) n h=2l=—<.

14. Hauor nase Touku A(5) u B(—3). Onpenenuts:

1) KoopauHaty ToukH M, cHMMeTpH4YHON Touke A OTHO-
CUTEJIbHO TOUKH B;

2) KoopauHATY TOYKH N, CUMMeTpHYHOA TOuke B OTHO-
CHTEIbHO TOUKH A.

15. OTpesok, orpanuuenunii Toukamu A(—2) u B(19),
pasjesieH Ha TpW paBHbie yacTH. ONperesuTb KOOPAHHATHI
TOYEK JEeJCHHS.

16. Onpenennth KOOPAMHATH KOHUOB A u B orTpeska,
KoTopbii ToukamMn P(—25) n Q(—9) pasgencH Ha TpH
paBHble YacTH.

§ 2. JlekapTtoBnl NPAMOYIroJibHbie KOOPIHHATHI
Ha NJOCKOCTH

Jlekaprosa npAMOYroibHas CHCTEMa KOODAHIAT oOnperne]seTcs 3a-
AaHHeM JAHHefiHOfl eJMHHIB AJ9 H3MepeHUs NJAHH K JABYX B3aHMHO
NepneHANKY/IAPHLIX ocefl, 3aHYMEePOBAHHbIX B KAaKOM-HHOYAb DOpPAZKe.
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Touxa mepeceyeuns ocefl HA3bIBaeTCqs HAYAJOM KOODHHHAT, a CAMH
OCH — KOODAHHATHBIME OcsiMH. [lepBag M3 KOOpAHHATHHX oOcCell Ha3zbl«
Baercs OCblo afCuUMCC, a BTOpas — OCbO OpJHHAT.

Hauyano xoopauHat obGosnauaerca Gykeod O, och abCLHCC — CHM-
eonoM Ox, ocb opauHaTt — cuMBoaom Oy.

KoopawnaraMu npousBoabHofi ToukM M B 3amaiHOi CHCTeMe Ha3sbl-

BaloT 4YHCJaa
= OMx, y == Olwy

(puc. 1), rme M. u My, cyTp mpoekunt Toukd M Ha ocu Ox u Oy, OM,
o6osHauaer BeauuuHy otpeska OM. ocu aGeuuce, OM, — Beruuuny

orpeaxa OM, ocu opmuHar. Uucio x HasmBaerca abeumccod Toukn M,
YHCAO Y Ha3niBaeTCsl OpJAMHATOH 3TOH ke
b7 toukH. Cumon M(x; y) o6osnayaer, 4TO
TOYKa M Hveer abcuHcCOd 4uCI0 X, a Op-
JAHHATOH THCAO Y.

Oce Oy pasgenser BCIO NJIOCKOCTh HA
JBe MNOAYMJIOCKOCTH; Ta H3 HHX, KoTopas
pacnofqoxeda B TMNOJOXKHTEJbHOM HAampaB-«
JeHud ocH Ox, HasplBaeTcs MOpaBofi, Apy-
rag — nepoil. ToyHo Tak xe ocb Ox pas-
7] /M, AeIAeT INOCKOCTb Ha ABE NOJYMIOCKOCTH

7 Ta M3 HHUX, KOTOPAs PAacroJjoXeHa B 10.10-

_ KHTeNbHOM HampasgeHud ocu Oy, HasH-

Puc. 1. BaeTCA BEpXHe{, Apyras HHXKHeH.

_ O6e KoopmHHATHblE OCH BMecTe pa3-

JeAslOT I0CKOCTh HAa 4deThbipe YeTBEPTH,

KOTOpble HYMEpYIOT 0[O CJACAYIOUIEMY MpPABUIY: MepBOH KOOPAHHATHON

YETBEPTbIO Ha3wBAETCHA Ta, KOTOPas JNEKHT OJHOBPEMEHHO B NMPABOH H B

BepXHeH MONYIMIOCKOCTH, BTOPOH — jexallag B JeBOH W B Bepxuefl no-

JIYIUIOCKOCTH, TpeTbed — Jiexalasd B JeBOH M B HHUXKHef MOJYDIOCKO-
CTH, YETBEPTOH — JeKaillad B NPaBOf H B HHXKHEH NOJYNJOCKOCTH.

17. IToctpouts Toukm A(2; 3), B(—5; 1), C(—2; —3),
D(0; 3), E(—5; 0), F(— 3 3).

18. Haiitn xoopauHaTHl mpoeKmuit Ha ochb abcuucc TO-
vek A(2; —3), B(3; —1), C(—=5; 1), D(-=3; —2),
E(—5; —1).

19. Hakith koOpaHHATBH NpPOEKUHH HA OChb OpAHHAT TO-
uek A(=3; 2), B(—5; 1), C(3; =2), D(—1;1), E(—6;—2).

20. Hafitu KoopauHaTH TOYEK, CHMMETPHYHBIX OTHOCH-
TerbHo ocd Ox rtoukam: 1) A(2; 3); 2)B(—=3; 2);
3) C(—1; —1); 4) D(—3; —5); 5) E(—4; 6); 6) F(g; b),

21. Ha#itu XoOpIWHATH TOYEK, CHMMETPHYHBIX OTHOCH-
tenbHo ocu Oy toukam: 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, Hafith xoopapHaThl TOYEK, CHMMETPHYHBIX OTHO-
CHTENBHO Hauaja KoopauHar 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). '

My M




23. Ha#itu xoopauHaThl TOUEK, CHMMETPHUHBIX OTHOCH-
TeJIbHO GHCCEKTPHCHl IEPBOr0 KOOPAUHATHOTO YIVIA TOYKAM:
1) A(2; 3); 2) B(5; —2); 3) C(—3; 4).

24. Halith x0OpAHHATBHI TOYEK, CHMMETPWUHBIX OTHOCH-
TeJbHO GHCCEKTPUCHL BTOPOTO KOOPAMHATHOTO yIjla TOYKAM:
1) A(3; 5), 2) B(—4; 3); 3) C(7;, —2).

25. OnpenenuTs, B KaKHX UYeTBEpPTAX MOxer ObIThb pac-
nmonoxeHa Touka M(x; y), ecnn: 1) xy >0, 2) xy <<O0;
3) x—y=0;4) x+y=0;,5) x4+y>0,6) x+y <0
7) x—y>0; 8 x—y<<O.

§ 3. MNonspHbie KoopaHHATHI

IToaspuas cucreMa KOODAHHAT ONpefensieTca 3afiaHHeM HEKOTOPOil
Touk O, Ha3biBaeMo#l noswocoM, .1yua OA, HCXOAAIIEr0 H3 3TOM TOUKH,
Ha3blBaeMoro TMoJApHOHN Ocblo, H Macwtaba Ana namepenus Amaud. Kpome
TOrO, MPH 3aJaHUH TOJSIPHOH CHUCTEMbI
LONXKHO OBITH CKAa3aHO, KakHe TIOBOPOTH
BOKpYr To4kH O CUHTAIOTCH TONOXKHTEJb-
HHIMH (Ha yepTexaX OGBIYHO NMOJIOXKHTENb-
HEIMH CYHTAIOTES NOBOPOTHI TPOTUB yaco-
BOH CTpPEJIKH). ' .

IMonspHLIMH  XOOpAMHATAMH  NPOH3-
soapHOH ToukW M (oTHOocuTenbHO 3amaH-
ROl CHCTeMR!) Ha3niBaoTcs yuena p=O0OM '

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

3TOM chelyeT MOHHMAaTb Tak, Kak NPHHATO '

B TPHroHOMeTpuH. Uucino O Ha3blBaeTcsd NepBOH KOOPAMHATON, WIH f10-
JAADHbLIM panuycoM, gucio € — BTOPOH -KOOPAHHATOH, HIH TOJSPHBIM
yrioM Toukd M (0 HaswiBalOT TakXKe aMIIHTYAof) *).

Cumeon M(p; 0) ofosnavaer, uto Touka M Emeer moaspubie’ KOOP-
AuHATHL D H O

" Moaspubiit yron 0 uMeer GeCKOHEYHO MHOPO BO3MOXKIILIX 3HAYehHil
(oTmualomMXCA ADYT OT APYra Ha BeNHUMHY Buia ==2nm, rae n.-— ue-
Jioe MOJOMKHTEMbHOEe YHCAO). 3HAueHHe [IOJASPHOro Yraa, yIAOB/JIeTBOPSIO-
lllee HepaBeHCTBaM —It << 0 < +m, HA3HBAETCA IJ1aBUBIM. !

B cayyasx OZHOBpEeMEHHOro pacCMGTpeHHsT AEKapTOBOH H TOJASp-
HO#l CHCTeM KCODJHMHAT YCJAOBHMCH: 1) HOMb30BATLCH OJHHM H TeM ke
MacuitaboM, 2) fpH oOfipeAeneHHEy TNONSAPHEIX YPAOB CYHUTATh NOJOXKH-
TeAbHLIMH TNOBOPOTH B TOM HalpaBfieHHH, B KaxoM cCaejlyeT BpAIMATh
NOJIOXKHTEAbHYI0 TOMYOCh aBCUKCC, 4TOOH KpaTyaHuluM IyTeM COBMe-
CTUTL €e C NOJIOXKHTEIbHOH M0AYOChI0 ODPAMHAT (Takum oOpa3oM, eciH
OCH AEKapTOBOH CHCTEMBl HaxoAATcs B OOBLIYHOM pacnoJdKeHil, T. €.
ocb Ox HampaBineHa BOpaBo, a ock Oy — BBEPX, TO H OTCHET TOISAPIILIX

*) 3necb OM ofo3Hauaer KLJMHY OTpe3ka, NOHHMAEMYIO Kak B
aJeMeHTapHOH reoMeTpuH (T. e. abconOTHO, Ge3 yuyeTa 3HaKa), Ymorpeb-
a3tk Gosee rpomosmkufi cumson |OM| B zaHHOM Ciyuae HeT Hal06-
HOCTH, MOCKOMYKY ToukM O m M paccmarpHBalOTCSl KaK NPOH3BOJIbHLIC
TOUKH TIJIOCKOCTH,.a He 'KAK TOYKH HekotopoH oci. [Iomo6uoe ympoine-
HHe CHMBOJHKH B aHaJOIMYHEIX CJAY4asdx 4acTo AeJaeTcs H RaJabuie:
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VIVIOB JOMKeH ObTh OORIUHBIM, T. €. MONOKHTETbHBIMH cleliyeT CYHTATH
Te yIJibl, KOTODHE OTCUMTHIBAIOTCS MPOTHB YACOBOH CTPenKH).

[Ipn 3TOM YyCJOBHH, ecaH TOJIOC MOAAPHOR CHCTEMB! KOODAMHHAT
CoBMajaeT ¢ HAUAJIOM NSKAPTOBHIX INPAMOYTOAbHLIX KCOpAHHAT, 4 no-
JApHas OChb COBMAjaeT ¢ MOJOKHTENbHOW MONyochlo abcuuce, TO Tepe-
X0 OT NOJAPHBIX KOOPAHHAT MPOH3BOMBLHOH TOUKH K KEKAPTOBBHIM KO-
ODOHMHATaAM TOH ke TOUKH OCYWBCTBAgeTCs no ¢opMynaaM

x=pcos0, y=opsinb.

B atom xe cayyae dopmyasl

o=V + 7 tg9=%

ABIAOTCA  (QOpPMyJTaMH Mepexoga OT MASKAPTOBLIX KOOPAHHAT K TO-
JSPHBIM.

Ilpu onHOBpeMeHHOM pacCMOTPEHHH B JaJjbHeflilleM JBYX MO.ISPHBIX
CHCTEM KOODIHHAT YCJOBUMCH CYHTATb HaNpasjieHHe IOJOKHTENbHBIX
NoBOpoTOB H Macuitab gas 00eUX CHCTEM OAMHAKOBBIMH.

26. IToctpouTp TOYKH, 3aHaHHble TOJSAPHBIMH KOOPAHUHA-
tamu: A (3' —’—t—), B (2; m), 6(3; ——’Z—), D(4; 3-}7), E (5;
2) uw F(1; —1) (ans touek D, E u F BHINONHHTL MOCTpOE-

HHE I'IpH6JIH>KeHHO, NMOJIb3ySICh TPAHCIIOPTHPOM).
27. OnpefeauTb MOJNsIpHBIE KOOPAWHATHI TOUEK, CHMMeET-

' o n
PHYHBIX OTHOCHTE/JIBHO NOJSPHOH ocH ToukaMm M, (3; 2—),

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

HBIM B NOJISIPHO! CHCTeMe KOODAHHAT.
28. Onpenenutb NOJSPHBIE KOOPIHHATHL TOYEK, CHM-

n
MeTPHYHBIX OTHOCHTEJBHO IIOJNIOCa TOYKAM MI(I;T),

: 5
M (5; g—) My (2; -3 My(4 Fn) n My(3 —2), sa-
JAaHHDBIM B HOJIHpHOﬁ CucTeMe KOOpAHHAT.

29. B noasipHO#l cHcTeMe KOOpPAMHAT AaHBH JABE BEpIlH-

HH A (3;—%—:1) U B(5, 7 ) napaaaeaorpamma ABCD,

TOUYKa [epeceuyeHus axaroHanei KOTOoporo coslagaer ¢ no-
JIKOCOM. OnpeneJme ABe JApyrue BeplUHWHBl 3TOTO MMapaJdijie-
JorpamMa.

30. B nmonsipHO#i cHcTeMe KOOpAHHAT JaHbl TOYKH
A (8; —-%—n) 5 B(G; ag-) BHUHCAHTD TOJSPHBIE KOODIH-

HaThl CepelinHbl 0TpesKa, coefnHaouwero Toukn A u B,
31. B nonspHofi cucTeMe KOOPAMHAT JAAaHB TOYKH

A(3; %),B(2,—-—~) C (13 m), D( %),5(3; 2) u
10



F(2; —1). MonroxuwrenbHoe HanpaBaeHue NOMSIPHON OCH H3-
MEHEHO Ha MpoTHBoNoJoxHoe. OnpeneauTb MOJAAPHLIE KO-
OPAHHATH 33JaHHBIX TOYEK B HOBOU CHCTEME.

32. B monsapHO#i CHCcTeMe KOODAMHAT JaHbl TOUKH

My (3 5), ML 3 a), Ms(250), M, (55 ), Ms(35 — 5 )
" Ms(l g, [lonsipHass och MOBepHYTa TaK, YTO B HO-

BOM HOJIO}KeHHH OHa mpoxomguT uwepe3d Touky M. Ompene-
JUTh KOODAMHATH 3aJAHHBIX TOYEK B HOBOH (monsipHOH)
cucTeMme.

33. B rmoJssipHOH CcHCTeMe KOOPAWMHAT [NaHB TOUKH

M, (12; —;-n) ) MQ(IQ; ——g-n:). BHUKCIHTh MONAPHBIE KO-

OPAMHATH CepeiMHBHl OTPE3Ka, COEAMHSAIONIEro TOukH M,
n M,

34. B nonapHofi cucTeMe KOOPAMHAT HAHBl TOUKH
My(p1; 01) 1 Ma(p2; 99) Briuncauts paccrosinne d Mexnay
HHMHU.

35. B nmogsapHoit cucreMe XOOpPIHMHAT [JAaHBI TOYKH

M, (5' -5) u M, (8 ——1-2—). Boiuynenurs paccrostue d Mee

HKIY HHMH.
36. B HOJ‘IHpHOH CHCTeMe KOOleHHaT JNaHbl [Be CMeXKHble

Bep LIHHBI KBaﬂpaTa MI(IQ, --I—T)) 5 MQ( X Tng] Omnpe-
[eMHTb ero MJOIALb. - &
| 37. B noaspHo#i cHCTeMe KOOPAHHAT AaHbl 1BE npomno-
7
TOJIOXKHBIe BeplUiHbl KBAApaTa P(6, — T3 ) 3 Q( )

OnperenuTs €ro naoafgb.

38. B noasphoft cucTreMe KOOPAHHAT LAaHbl JBE BEPLUHHBL
NMPABUMBHOTO TpeyrciabHuka A (4; ——1]—2— ,-) H B(S, 172 )
OnpedenuTs ero miouiaib.

39. Oxna wns pepuiuH Tpeyroabinka OAB wnaxogutea
B MoJioce, ABe Apyrde cyThb ToukH A (p1; 01) 1 B (02, 02). Bhi-
YHCMUTb TMMOUIALb 3TOTO TPEyroJbHUKA.

40. Opnna u3 Bepuwun Tpeyronaphuka OAB Haxoantes

by
B moJtoce O, nBe ApyrHe CYTh TOUKH A (5; T) u 3(4, 12)

BblustcuTh MI0WALb 3TOr0 TPEYroJAbHHKA.
41, Boiygcauth NAOWAAb TPEYroJdbHHKA, BEPLUIHHBI KO-

Toporo A (3; —é—n), B (8; 2% n) H C(G s ) 3aaHbl B [10-
JAPHBIX KOOpAHHATAX.
11



42, TMonoc nonspuHoft CHCTEMBI KOOPAHHAT COBIajdeT
C Haua/J oM NEKapTOBBIX MPSIMOYIOJdbHbIX KOOpAMHAT, a MO-
J9pHAs 0Ch COBMAMAET C MONOKHTEIbHON MOJYOChI0 aGCLHCC.

B nonsipuofi cucteMe KoopauHaT LaHul TOUKH M, (6; %)
My(55 0), My(2 5), M (10 —F), M5(8 =), Mg (12;

n
——6-). OHpeIIEJIHTb ACKapTOBbLI KOOPAHHATHI 3THX TOYEK.

43. Tlonmoc mnonsipHOA cucTeMbl KOOPAMHAT COBmajaet
C HayaJoM JeKapTOBBIX MPSMOYTOJbHBIX KOOpAHMHAT, a MNo-
JigpHass OCcb coBnagaer C TMOJIOXKHUTEJNBHOH MNOJYOChbld ad-
cuuce. B npexkaprtoBofi nmpsAMOYroJbHON cHCTeMe KOOPAHHAT

manbel Toukd M, (0; 5), My(—3; 0), Ms(V3; 1), M, (— V' 2;
— V9, M5( ]/3) OnpenenuTtb NOMsIpHbIE KOOPAMHATH
3THX TOYeK.

§ 4. Hanpasaennniii otrpe3ok. Ilpoekuua orpeska
Ha TIPOH3BOJAbLHYIO OCb. [!poeKuuu orpeska
Ha OCH KoopauHaT. [lavHa v moasipHBLI yroa orpeska.
Paccrosinne Mexay AByMsl TOYKAMH

ITpaMonuHetHBI OTPE30K Ha3blBAeTCs HaNpaBJeHHLIM, ecaM YyKasa-
HO, Kakasl H3 OrpaHUYHBAIOINYX €r0 TOYEK CuuTaeTCAd HAayaJaOM, Kakas —
koHuoM. Hanpapnewubiht orpesok, umeiomuit Toyky A cBOHM Haua’1oM
u Touky B KomuoM (pHc. 3), oBoaHauaercs cumeosioM AB (T. e. Tag
}Ke, xak oTtpesok ocu; cM. § 1). Jamna Hanpas/ieHHOro OTpe3Ka AB
(npx  3amaHHOM MaciTaGe) obo3Hagaercd
.4 cuMposoM |AB| (unn AB; eM. CHOCKY Ha

erp. 13). -
ITpoekuues otpeska AB Ha OCb U HA3bl-
BaeTcsl 4YHCJIO, DPaBHOe BeJHYWHE OTpe3ska

A,B, 1B ocu u, rie TOYKa A, saBasieTcs Tmpoex-

A une#t Ha ocb 4 Toukn A, a Bj— npoekuueil
Ha aTy XKe ocb TOUYKH. B.
Puc. 3. Ipoekuna oTpeska AB Ha och u 0603Ha-

YaeTC ' CHMBOJIOM MNpy AB. Eciy Ha M/0CKO-
CTH 3aJlaHa CHCTEMa Aexaproabrx NPAMOYTOJbHBIX KOODAHHAT, TO MpO;
eKlHsl otpe3xa Ha ocb Ox o6o3HayaeTcs cuMBoJoM X, €ro NMPOEKUHsT HA
ock Oy — cuMBodaom Y. -
Ecan ussecTHol KoOpauHatel Touek M(xi;y) u Ma(xs 42), To
npoekuHd X W Y Ha ocH KOOPAHHAT HampaBjaeHHOro otpe3ka MM,
MOryT GbiTb BLIYHCJIeHB! NMo $HopMynaM

X—xz-xl, Y—yz-yx

TakuM o6pa3om, uTO6H HaMTH npoexuuu HanpaaneHHoro OTpesKa Ha
OCH KOODAHHAT HYMKHO OT KOOPAMHAT ero KOHUa OTHSATb COOTBETCTBYIO-
IIHEe KOOpAMHATHI Hauana,
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Yron 0, ua KOTOpbIi HYXHO NOBEPHYTb MOJOKHTEJbHYIO TOMY-
ocb Ox Tak, uro6hl ee HAMpaBJeHHe COBNAJIO C HampaBJeHHeM OTpe3Ka

MM,, na3piBaeTcs MONSIPHBIM yryioM oTpe3ka MM,

Yron 0 nounmaercs, kagk B TpuroHoMerpuu. CoOTBETCTBEHHO
proMy O uMeeT 6eCKOHEUHO MHOro BO3MOMKHBIX 3HaueHHN, KOTOpbie OT-
JAWYAIOTCS APYyr OT APyra Ha BeJHUHHY BHAA ==2nm (rae n — ueloe
MONOXKHTeAbHOE UHCa0). [1aBHbLIM 3HAYEHHEM TMOJMAPHOTO YIri1a Hasbl-
paeTcst TO U3 €ro 3Havelld, KOTOPOe YIAOBJICTBOPSET HEePaBeHCTBaM
—n < 0 < 4.

dopMmyant

X=d cos0, Y=d sinb

BLIPAXKAIOT MPOEKUHH MPOHU3BOJILHOIO OTPe3KA HA KOODAMHATHhle OCH
yepes ero ANHHY u TNOJSPHBbIA yroda. OTciofa XKe BHTEKalOT (GOpMYIE

X Y
———eee—— si (1 P —
Ve rre o VL

KOTOpbIe BbIPaKaloT AJUHY H NOJSAPHBIN Yros OTpe3Ka Hepe3 ero mpoek«
IlHA Ha OCH KOOpAHUHAT.

Ecan Ha niockocTd AaHm ABe ToukH M (x;; y1) B Ma(xs; 42), TO
paccrosinHe d Mexay HHUMH onpelensercss $popMy.ol

= V(xz — %)+ (Y, — y1)%

44, BbVUCAUTDL TPOEKIHIO OTPE3KA HA OCh ¥, €CJH JaHH
T
ero aJjwHa d 4 yroa ¢ HakJoHa K ocd: 1) d=6, P="%3

d=VXZFY? cosO=

2n

29 d=6, 9=="; 3) d=7, g9=17; 4) d=5, ¢=0;
5) d=5, p=m; 6) d=4, g=—-.

45. TTocTpouTh Ha yepTee OTPe3KH, HCXOASIIIME H3 Ha-
yaja KOOPAMHAT, 3HAs HX MPOEKUHH HA KOODAHHATHBIE OCH:
N X=3Y=22)X=2 Y=-5,3) X=+5Y=0;
4) X=—-2,¥Y=3;5) X=0,Y=3,6) X=-5 Y=
= —1.

46. ITocTpouTh Ha uepTexke OTpe3KH, HMelOllHe Haua-
JoM mouky M(2; —1), 3Hag uX NpoekUWH HA KOOPIAHHATHBIE
ocn: 1) X=4,Y=3;2) X=2,Y=0;3) X=-3, Y=
Y=1;4) X=—4Y=-2;5) X=0,Y=-3,6) X=1,

= —3.

47. Jauwt Toukn Mi(l; —2), M.(2; 1), Ms(5; 0),
Mi(—1; 4) uw Ms(0; —3). Hality npoekuud Ha KoopAUHAT-
HbIE OCH ClleflyIoluX oTpeskoB: 1) MiMs, 2) MMy, 3) M.Ms,
4) MsM,.

48. laubl mpoekuuu orpeska MM, Ha ocu KOOpAHHAT
X =5, Y = —4; 3uaq, uto ero Hauajo B Touke M(—2; 3),
HaiiTH KOOPAMHATHI €r0 KOHUA.

13



49. Hauwr npoekumn oTpeska AB Ha OCHM KOOpIHHAT
X =4, Y= —5; 3nag, uTO ero KOHel B TOUKe B(l; —3),
HalTH KOOpDJAHHATHI ero Hauaja.

50. JTIocTpoHTh HA YepTexke OTPe3KH, HCXOAFLIHEe U3 Ha-
ya/na KOOPAWHAT, 3HAasd AJAUHY d M TNOJSPHBIN yron 0 kaxno-

ro u3 uux: 1) d =5, 9——-— 2) d==3, B——n 3) d=4,

4) d =3, e=—.—in.

17
0=—73; 3

3 1

51. IlogTpouTe Ha 4YepTexe OTPeE3KH, HMEOLIUE Haya-
som Touky M (2 3), suas AJHHY M MOJSIPHBIN yroJ Kaxjao-

ro u3 wuxi 1) d =2, 8—-—-1—0—; d=1, B———- 3) d =5,
b=—3 (KOOp,IlHHaTbI TOUKH M — NexapToBHI).

52. Bbl‘{HCJIHTb NPoeKUUH Ha KOODAMHATHHIE OCH OTpe3-
KOB, 3Has JIJIHHy d # noasipublft yronm 0 Kaxaoro M3 HHX!

)d=12, 6=2m 2) d=6, 8=—3; 3) d=2,

1
= —-.

63. JlaHbH NpOeKuuH OTPe3KOB HA KOOPAHHATHBIE OCHi
1) X=3,Y=—42) X=12, Y=5;3) X=—8, VY =
= 6. BBIUHCIHTD AJMHY KaXKAOTO U3 HUX.

54, JlaHsl NpOEKNHH OTPE3KOB HA KOOPHMHATHHIE OCH!
) X=1, Y=V)38; 2) X=3V2,¥=—3V)2; 3 X=
=—2V3, Y=2. Buuucours AmuHy d H NONSPHBIH
yron 0 Kaxaoro H3 HHX.

55. Hauel Toukn M((2; —3), Ma(1; —4), Ms(—1; =7)
u M,(—4: 8). Boluucauts AJMHY M NOJSAPHBIA Yyroa Cie-
Ayomux  otpeskoB: 1) MM,  2) MM,  3) MM,
4) MMs.

56. Jlniuna d ortpeska paBHa 5, ero mpoekuus Ha OCb
aGcumce paBua 4. HalTh mpoexuuio sToro oTpeska Ha 0Ch

OpIMHAT [IPH YCJNOBWH, 4TO OH 06pasyer ¢ OChIO OPAMHATI
1) octpmtit ytoa, 2) Tynoﬁ yroJL.

57. Jauga otpeska MN pasna 13; ero Hayaj o B TOUs
xe M(3; —2), npoekunus Ha och abennce papHa —12, Hai-
TH KOODAMHATHl KOHIIAa 3TOTO OTpe3Ka TMPH YCJIOBHH,
uTo OH 06pa3yeT € Ochio OpAMHAT: 1) ocTphlfi yroa, 2) Ty-
TIOH yroJ.
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58. Jlnuna orpeska MN papHa 17, ero KOHel B TOUKe
N(—7; 3), npoekuus Ha och opauHat papHa 15. Hafitu xo-
OpAMHATHl Hayaja 3TOr0 OTpe3ka INpHM YCJOBHM, UTO OH
obpasyeT ¢ ocbio abcuucc: 1) octpelfi yroa, 2) Tyno#
yroJl.

59. 3Has MpoeKuWH oTpe3kKa Ha KOOPAMHATHBIE OCH

=1, Y=—13, uaiitu ero MpoeKUHI0 Ha OChb, KOTOpad

2
coctaBasier ¢ ochio Ox yrod 0 ==m

60. lauet nee Toukw M,(1; —5) u Ms(4; —1). Haiirn

mpoexkuuio orpeska MM, Ha o0cb, KOTOpas COCTaBJSET

c oceio Ox yron 0= —%t .
61. Mauwt nse Toukn P(—5; 2) u Q(3; 1). Hafitu npoex-

uuio otpeska PQ Ha ock, Koropas cocrtasiasieT ¢ ocbio Ox
4
yroa 6= arctg <.

62. Jlaner ne TouKM My(2; —2) u Ma(7; —3). Hafitu

npoeKumo o*rpesxa MM, Ha ocb, TPOXOJALIYIO Yepes TOUKH
A(5; —4), B(—7; 1) u uanpasnensnyw: 1) or A K B,
2) or B x Al

63. laumt Toukn A(0; 0), B(3, —4), C(—3; 4),
D(—2; 2) u E(10; —3). Onpenennts paccrosinde d MexIy
TOUKAMMU: 1YAuB,2) BucC;3) Au C; 4) Cu D; 5) A
_ 64 Ilanbl ABe CMeXHble BepurnHbl Keagpata A(3; —7)
u B(—1; 4). BoluneanTs ero miomanb.

65. Jlaupl gBe NPOTHBOMOJOXKHbIE BepHIMHBL KBaLpaTa
P(3; 5) u Q(1; —3). BulukcauTth ero maouiaib.

66. Buiuncnnts naomwagb IPaBHABHOTO Tpeyronbﬂnxa
JBe BepuinHbl Kotoporo cyts A (—3; 2) u 5(1; 6).

67. Jauw Tpu Bepuinun A (3; —7), B(5; —7), C(—2;5)
napadnenorpaMma ABCD, verBeprasi BepuiuHa KoTtoporo D
nporusononoxia B. Onpexenuts AIHHY AuaroHanefi s3Toro
napaJsejgorpaMmma.

68. Cropona pomba paBHa 5V 10, xBe ero mpoTHBOMNO-
JIOXKHBIE BEPIUUHBI CYyTh TOukH P (4; 9) u Q(—2; 1). Borunc-
JUTH NJIOMIAAbL 3TOT0 pomoba.

69. Cropona pomba paesa 512, mIBe ero mpoTHEOIO-
JIOXKHbIe BepLIUHB! cyTh TOUKH P (3; —4) u Q(1; 2). Baiuuc-
JIATb JJIHHY BBICOTHI 3TOr0 pomba.

70. JloxasaTh, 4TO TOUKH A(3 —3), B(—2; —7) u
C(18; 1) aexar Ha oAHOM IPsMOIL
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71. IToxasath, 4T0 TpeyronbHuk ¢ Bepurnuamu A, (1; 1),
A5(2; 3) u A3(5; —1) npSIMOYronbHblii,

72. Itoxasartb, uro Touku A(2; 2), B(—1; 6), C{—5; 3)
u D(—2; =—1) saBjaAw0TCA BepIUIHHAMU KBajpara.

73. OnpenenuTh, €CTh JIH CpelH BHYTPEHHHX YIJIOB Tpe-
yroabHHKa ¢ Bepnnamu My(1; 1), My(0; 2) u Ms(2; —1)
TYICGH yroJ.

74. okazathk, UTO BCe BHYTPEGHHHe VIVl TpPeyroJbHHKA
¢ pepwnamu M(—1; 3), N(1; 2) u P(0; 4) ocrphie.

75. Bepuunsl TpeyronsHuka cyts toukd A (5; 0), B(0; 1)
n C(3; 3). Boluncautb ero BHyTPeHHUE YIJbl.

76. Bepmunni Tpeyroabuuka cyts toukd A(— V3 1),

B(0;2) u C(—2V3; 2). Brluncauto ero BHEWHHI yroJ
IpH BepUIUHe A.

77. Ha ocu abcuucc Haliti Takyw TOuKy M, paccrosiHue
Kotopo#l 1o Touku N (2; —3) pasHsiaoch Obl .

78. Ha ocu opauHat HafiTH Takyw Touky M, paccrosiHHe
koropo# 10 touku N (—8; 13) paBusioch 6b1 17

79. Nannl pBe toukn M(2; 2) u N(5; —2); HaA ocH
abcuuce HaliTu makyw TOuky P, urobel yroa MPN Obin
T PSIMBIM.

80. Yepes touxky A(4; 2) nposemeHa OKPYXKHOCTb, Ka-
calolascss o00euX KoOpAMHATHBIX ocefl. Onpexeautb ee
uentp C u paauyc R.

81. Uepes touxky M;(l; —2) nmposeneHa OKpyKHOCTb pa-
Auyca 5, kacawouascs ocd Ox. OnpedefuTh LEHTP
OKPY2KHOCTH.

82. OnpeneauTb KOOpAHHATH TOUKH Ms, CHMMeTPHUHOI
Touke My(1; 2) oTHOcHTenbHO HpsAMOMH, mpoxoasuiel yepes
Toukd A(1; 0) u B(—1; —2).

83. [laHp nBe NpOTHBOMOJNOXKHLIE BepLIHHH KBaapaTta
A(3; 0) n C(—4; 1). Hafith aBe ero Apyrde BepUIHHBHI,

84. Ilanbl nBe cMexHble BepluinHb KBaapata A(2; —1)
u B(—1; 3). Onpesenurdb ABe ero Jpyrue BepIUHHEL

85. Jlanpl  BeplIMHBl  TpeyroabHuka M(—3; 6),
Mz(9; —10) u Ms(—5; 4). Onpenenuts uentp C u pazuyc R
ONHCAaHHOTO OKOJIO TOTO TPEYroJbHHKa Kpyra.

§ 5. JeaeHHe oTpe3Ka B JaHHOM OTHOWICHHH

Ecou Touka M(x; y) nexurT Ha MnpaMoll, fpoXxoasuielt uepe3 e
nauuele touky Mi(x1; y1), Ma(xe; y2), B DaHO OTHOLIEHHE 7&=-M;w—2,
B KOTOpOM TOouka M pmeauT orpe3ok MM, To KoopAHHATH TOUKH M
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onpeneasores no Gopmynam
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Ecau touka M sapasierca cepennnofi orpeska MMy, TO ee KOOpAHHATHL
onpeleasoTca no GopMynam

Xt x Y1t Y
=, =S5
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86. Taunl konust A(3; —5) u B(—1; 1) oxHopoaHOro
ctepaxHa. OnpenesuTh KOOPAMHATH! ero LEeHTpa TAKECTH.

87. LleHTp TsAXKeCTH OXHOPOJZHOrO CTEpPXKHS HAaXOXHTCA
B Touke M(1; 4), oAMH U3 ero KOHIOB B TOuKe P(—2; 2).
OnpenenuTb KOODAWHATHI TOUKKH () IpPYyroro KoHua 3TOro
CTEPKHS

88. Ilauel BepinHbl Tpeyrosnbuuka A(l; —3), B(3; —5)
u C(—5; 7). Onpenenuth cepedHbl ero CTOPOH.

89. Jlaus! nee tourn A(3; —1) u B(2; 1). Onpeneaurn:

1) xoopaunartet Toukin M, cuMMeTpuuHO# TOuke A OTHO-
CHTEJIbHO TOYKH B;

2) KoopZuHATH TOYKH N, cuMMeTpHuHOH TOuKe B oOTHO-
CUTENbHO TOuKH A.

90. Touxu M(2; —1), N(—1; 4) u P(—2; 2) sasasiorcs
cepelHHaMH CTOPOH TpeyroqbHuka., Onpegenurb ero Bep-
LIWHBIL.

91. Jlaubl Tpu BeplwuHbi napasnenorpamma A(3; —5),
B(5; —3), C(—1; 3). OnpefienuTsb yeTsepryio Bepiuuny D,
IIPOTHBONONOXKHYIO B

92. Jlanel IBe CMeXHble BepLUHHbI TNapaJJesorpaMma
A(—3; 5), B(1; 7) u Touka mepeCeueHHs ero AHAroHa’efl
M(1; 1). Onpenenuts ABe APYTHe BEPLIKHDL.

93. Haunl 1pu Bepwunsl A(2; 3), B(4; —1) u C(0; 5)
napgmeﬂorpamma ABCD. Haiitn ero 4eTBepTyl0 BepLUH-
Hy 2.
94. Jlanbt BepiuHubl tpeyroabHuka A{l; 4), B(3; —9),
C(—5; 2). Onpesenurh AJHHY ero MeIHaHbl, MPOBeLeHHON
H3 BepluuHbl B.

95. Otpe3ox, orpanuueHublii Ttoukamu A(l; —3) n
B(4; 3), pasnmened Ha TpH papHble yacTh. OnpefeauTb Ko-
OpAHHATBI TOUEK HeJeHHS.

96. Jlauw BeplIMHLI Tpeyroabuuka A (2; —5), B(1; —2),
C(4; 7). Halith Touky mepeceueHns co ctopoHoit AC 6Guc-
CeKTDHCHI €0 BHYTPEHHEro yrja NpH BepllUHHe B,
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97. Jaust Bepiuunsl tpeyroashuka A(3; —5), B(—3; 3)
n C(—1; —2). Onperenurs AJUHY GHCCEKTPUCH €ro BHY-
TPEeHHEro yrJja npu Bepinuue A. ,

98. [laubl BepmiuHb Tpeyroabuuka A(—1s —1), B(3; 5),
C(—4; 1). Hafitn Touky NepecedeHHs CIPOJOMKEHHEM CTO-
poust BC GUCCEKTPUCH! ero BHEUIHEro yraa mpu BeplruHe A.

99. ITanwl Bepiuunsl TpeyroapHuka A (3; —5), B(1; —3),
C(2; —2). Onpenenutb AJHHY GHCCEKTPHCH €r0 BHELIHETro
yraa npH BepliuHe B,

100. Janer tpu touku A(ly —1), B(3; 3) u C(4; 5),
Jexalque Ha OAHOH npamo#. OnpenesauTb OTHOIIEHHE A,
B KOTOPOM KaxIas M3 HUX JENUT OTPE30K, OrpaHUYEHHBIH
ABYMS IDYTHMH.

101. Onpenenuth KoopauHatel KoHLOB A H B otpeska,
KoTophlfl Toukamu P(2; 2) u Q(l; 5) pasnenen Ha TpU pas-
Hble YacTH.

102. IlIpamas npoxozur yepes Toukun M;(—12; —I13) u
My (—2; —5). Ha sroit npamoit naiitu Touky, abcliucca Ko-
TOpPOI paBHA 3.

103. IIpamas npoxoxsut uepes Touku M(2; —3) u
N(—6; 5). Ha stoii npsiMoli HaBTH TOYKY, OpAHHATA KOTO-
poit paBHa —5. .

104. ITpsmaa mpoxoaur uepes Touku A(7; —3) #
B(23;. —6). HaifiTd Toyky Tepeceyenuss 3TOH TIPSIMOH C OChIO
abceruce, '

105, TIpamas npoxozutr wuwepes moukn A(5; 2) n
B(—4; —7). Haiitu TO4Ry nepeceueHus 3Toi NpsMOl C OCbIO
OpIHHAT.

106. Taunl BeplIMHBI yeThIpexyrosbHHka A(—3; 12),
B(3; —4), C(5; —4) u D(5; 8). Onpeneautb, B KaKOV OT-
HolIeHHY ero muaroHanab AC geaur puaronanp BD.

107. Jauwel BeplIMHBl YeThHIpexyronbHHka A (—2; 14),
B(4; —2), C(6; —2) u D(6; 10). Onpenenutb TOYKy mepe-
ceueHHsa ero auaronanei AC u BD.

108. ITaHbl BepUIHHB OMHOPOJHON TPEYroJbHOH MJa-
cTHHRH A (%45 y1), B(xs; y2) 1 C(xs; ys). Onpelenutrs Ko-
OpPAMHATHI ee UEHTPA TAKEeCTH.

VYkxaszaHue, LIEHTp TAXKECTH HaXOAHTCA B TOYKE HEPECCHCHH
MeinaH.

109. Toyka M nepeceueHusi MeAHaH TPEYroJbHUKA Je-
JKHT Ha OcH a6cuuce, gBe BepLIHHH ero— Toukd A (2; —3)
u B(—5; 1), Tperbs BeplinHa C JeXXur Ha OCH OpAHHAT.
Onpezenuts KoopauHaThl Touek M u C.
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110. JJansl BepmiHB OTHOPOLHON TPEYrOJbHON MMACTHH-
gk A (%1 Y1), B(x2; y2) m C(¥3; ys). Ecan coeaunurs cepe-
IUHBL ee CTOPOH, TO 06pasyeTcs HOBAasl OJAHOPOJHAA Tpe-
yronbHasl IJacTuHka. JloKas3aTbh, HUTO LEHTPBl TAXKECTH
06eHX MAaCTHHOK COBHAMAIOT.

Ykaszaunue. BocmompzoBathea pesynbraToM 3aitaun 108,

111. OpHoponHaa naacTHHKa umeer GopMy KBaapara co
CTOPOHO!, paBHOW 12, B KOTOpPO# cHefaH KBaApaTHHIA BH-
pes, npsiMble paspesa MPOXOAAT uepe3 LEHTP KBajzpara, OCH

¥

Q P 72"“-

g &

I P R

~
~——— a e ——— A

Puc. 4. Puc. 5.

KOODJOHHAT HAaNpaBJeHbl TIO pe6paM naactukH (puc. 4).
OnpenennTs LEHTP TAKECTH ITOH NMIACTHHKH.

112. Oanoponras naac™HKa uMeeT GopMy n'pnmoyronb-
HHKa CO CTOpOHaMH, pPaBHBIMH a ¥ b, B KOTOpOM cpaenaH
NpAMOYTONbHBIA BbIpe3; MpAMblE pas-
pe3a NPOXOIST uepe3 LEHTP, OCH KO- ¥
OpIUHAT HanpasieHbLl MO pebpaM naa-
cTHHKU (puc. 5). Onpengenuts UEHTP
TAKECTH 3TOH MJIaCTHHKH.

113. Oznoponnas MJAaCTHHKA
uMeer QOpMYy KBazparta €O CTOPOHOH,
paBHOH 2a, OT KOTOPOro OTpe3aH Tpe-
YrONIbHHK; MpaMas paspe3a COelu-
HAeT CepelHHBl JIBYX CMeKHBIX CTO- Puc. 6.

POH, OCH KOODAMHAT HaMpaBJeHHbl [0
pebpam maactuuku (puc. 6). Onpexenurb LEHTP TAXKECTH
N1aCTHHKH.

114. B caenyiomux mouxkax A (xy; y1), B(xe y2) n
C(x3; ys) cocpenoToyeHn wMacchl m, n 4 p. Onpenenutb
KOOPAUHATH IeHTPa TAXKEeCTH 3TOH CHCTeMb[ Tpex Macc.

115. Touku A(4; 2), B(7; —2) u C(l; 6) asasworea
BepUINHAMH TPEYroJbHHKA, CLeTaHHOTO M3 OJHOPOJHON MPO-
BoMOoKH. ONpefeauTh LEHTP TAXKECTH 3TOr0 TPeyroabHHKa.
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§ 6. Maowans TpCcyronbHUKA

KaroBw 6b1 uu 6bau Tpu Toukd A(xy; y), B(xa y2), C(xs ys),
niaowaab § tpeyronsiuka ABC paerca Qopmysnoi

‘f_‘S==—1- xz—xl yZ—yI
2 =Xy Ys—
lpaBas wacre stot dopmyasl paBHa +S B TOM CaydYae, KOrAa KpaT

vaflifji TNOBOPOT OTPesKa AB x otpesky AC nonoxurenes, u —3
B TOM C/lyyae, KOra Taxo# NOBOPOT OTPULATENEH.

/" 116. BeiuncanTts mI0Watb TPeyroJqbHHKa, BeplIHHaMH
goroporo spasiorca toukd: 1) A(2; —3), B(3; 2) u
C(—2; 5); 2) Mi(—=3; 2), Ma(5y —2) n Ms(l; 3)y
3) M(3; —4), N(—2, 3) u P(4; 5).

117. Bepiuunst tpeyroibHuka cytb Touku A(3; 6),
B(—1; 3) u C(2; —1). BblUHCAUTD OJUHY €rO BBICOTHI, MPO-
BeNeHHON u3 BepiunHs C.

118. Onpenesauts naomansr mapanaaeaorpamma, TpH Bep-
INMHBl KOTOpOro cyth Touku A(—2; 3), B(4; —5) u
C(—3; 1).

119. Tpu BepluwHbl mnapaienorpaMMa CyTb TOYKH
A(3;7), B(2; —3) u C(—1; 4). BblyHc/auTh AJHHY €TO BHI-
COThI, ONYIIeHHON H3 Bepurunb B Ha cropony AC.

120. [1anbl nocaenoBaTe/NbHble BEPIIUHB OJHOPOILHOH Ye-
ThIpexyroabHot maactuuku A(2; 1), B(5; 3), C(—1; 7) u
D(—7; 5). Onpeneanth KOOPAHHATHI €€ LEHTPA THAKECTH.

121. Jansl mnocnenoBaresibHble BEPIUHHBI OXZHOPOLHOM
natuyronpbHoil naacruskd A(2; 3), B(0; 6), C(—1; 5H),
D(0; 1) u E(1; 1), OnpexennTb KOOPAHHATHI ee LEHTPA TA+
JKEeCTH.

122, Tlaomazb TpeyroabHHKa S = 3, nBe ero BeplUHHHI
cyTb Touku A(3; 1) u B(l; —3), a TpeThs Bepmuna C Jje-
KUt Ha ocu Oy. OnpeneauTh KOOpaAuHATH BepiuuHsl C.

123. Tlmowanbr TpeyrosibHHKa S = 4, IBe ero BepIUHHH
cytb Toukd A(2; 1) u B(3; —2), a tperbs BepminHa C Je-
xHuT Ha ocu Ox. OnpenesuTb KOOpAUHATHI BeplUHHbI C

124, Tlnomans TpeyrojbHHKa S = 3, IBe ero BepLIHHEI
cyTh Toukn A(3y 1) u B(l; —3), ueHTp TAKECTH 3TOTO Tpe-
yroJibHHKa JeXUT Ha ocH Ox, Onpejedurs KOOPAHHATHL
Tperbeft Bepiuunnl C.

125. Tlorowanpy mapanaenorpamMmma S = 12 xB. en.; aBe
ero BepuwinHbl cyTh Toukd A(—1; 3) u B(—2; 4). Haittu
IBe Apyrde BepIUHHBI 3TOrO MapaJjnenorpaMMa INpH YycCJo-
BUM, YTO TOYKA [epeceyeHHS ero JHaroHajedl JNexXKHUT Ha ocu
abcuuce.
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ero sepwuHbl cyTb ToukH A(2; 1) u B(5; —3). Haiitu ase
fpyTHe BePIIMHBI 3TOTO MapajlesorpaNMa IPU yCIOBHY,
yTO TOUKA TMepecedeHHss ero JHaroHajedl JexXHT Ha OCcH

OpIHHAT.

§ 7. llpeoGpaszoBanue XOOPAHHAT

[Tpeo6pa3oBaHue AEKAPTOBHIX NPAMOYIOJbHEIX KOODAHHAT MPH Na-
pas/JeJbHOM CABArCe Ocefi onpejensercs GopMynaMH

x=x"+a,

=y 4 b.

3aecb X, ¥ CYTb KOODAHMHATHI IPOH3BOJBHOH ToukH M niocKOCTH OTHO-
CHTEAbHO CTApBIX ocell, X', y' — KOOpAHHATHI TOH e TOYKH OTHOCH-
T&JbHO HOBBIX 0CeHl, @, b — KOOpAHHATL! HOBOro Hauajla O’ OTHOCHTENb-
HO CTapplXx ocefi (roBOPAT TaxXKe, UTO @ €CThb BeJMUHHA CABHIA B Ha-
npasjeHHd ocd abcuuce, b — BeJWYHHA CABHra B HAmpaB/eHHH OCH
OpIHHAT).

TIpeoGpasoBanye NeKApPTOBLIX MPAMOYTOJLHEIX KOODPAHHAT IIpH MO-
BOPOTe OCeH Ha yros ¢ (KOTOpblfi HAXO MOHHMAaTh, KaK B TPHUTOHOMET-
puaH) onpeneasiercs (GopmyJaMH

x=1x"cosa — y' sin 3,
y=x"sina 4+ y cosa.

37ech 1, y CyThb KOODAHHATH ﬂpOHBBO.’IbHOH Touk# M maockoCTH OTHO-
CHTENBLHO CTaphiX oCelf, X', Y’ — KOOPAMHATHL TOH 2Ke TOUKH OTHOCH-
Te/lbHO HOBBIX OCed.
Ddopmy.nl
x=x"cosa — gy sina + g,

y=x'sina+ y cosa+b

OIIpENeNsIOT npeo6pasoBaHde KOOPAHHAT [PH TNAPAIIENLHOM CIABHIE
CHCTGMNLI OCeH Ha BeaWulHy ¢ B nampabJdednd Ox, Ha BeJIHUHHY b
B Hanpasaenus Oy M TOCAeAylOlleM TNOBOPOTC oceli Ha yroa o Bce
yK23aHHHe (DOPMY.abi COOTBETCTBYIOT ngeo6pa3osa1~1mo KOOPAYHAT npH
HeH3MeHHOM wmacurraGe. HedsMeHHOCTb MaciiTaGa mNpeanodaraercss Tak-
XKe B HMXKSOPUBOZHMBIX 33713uax.

127. Hanucatp ¢opMydabl npeodSpasoBaHHs KOOpAMHAT,
CCJM  HAYano KOOpAMHAT (6e3 u3MeHeHHs HanpaBieHH:
oceu) nepedHeceHo B Touky: 1) A(3; 4). 2) B(—2; 1);
3) C(—3; 5).

128. Hauano koopatinar nepeHeceHo (Oe3 W3MeHeHHs Ha-
npaBJIeme ocefl) B Touky O’(3; —4). Koopaunarsl Touck
A(l, 3), B(—3; 0) u C(—1; 4) ompeaciieHb B HOBOH CH-
cTeMe BbILXHCJIHTE KOOPAMHATBLI 3THA K€ TOYCK B CTapoi
CHCTeMe KOOpAMHIAT.
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129. Jauw Toukn A(2; 1), B(—1; 3) u C(—2; B).
Haiitu ux xoopauHaThl B HOBOIl cncrewxe ecqi  HayaJo
KoopauHaT mnepeHeceHo (6e3a uW3MeHEHHsS HANpaBJIeHHS
ocei1): 1) B Touky A4; 2) B 10uky B; 3) B ToUKy C.

130, Onpe,uenmb cTapble KcopaunaTh Hayajga O HoBoil
CHcTeMbl, ecan GopMydanl npeoOpa3oBanusi KOOpAWUHAT 3a-
JaHBl CcjelywIUHMH pasenctBaMmu: 1) x=ux'-+3, y=y -+
+5 2) x=x—2, y=y'+1;, 3) x=x, y=y — |
4) x=x'—5, y=y'.

131. Harnucate ¢opmysas npeobpa3oBaHust KOOPAMHAT,
€CId OCH KOOPIHMHAT MNOBEPHYTH HA OJHH H3 CJHEAYIOHIUX
yraos: 1) 60°; 2) —45°% 3) 90° 4) —90° 5) 180°

132, Ocu xooppuHaT nmosepHyTHl Ha yroa o == 60°. Ko-
oprunathl Touek 4(2 V35 —4), B(V3; 0) u C(0; —2 V3)
ornpeJenedbl B HOBOH CHCTeMe. BHUHCANTD KOOPAHHATHL 3THX
XKe TOYEeK B CTapoil cHCTeMe KOOpILI/IHaT

133, Nauvt Toukn M(3; 1), N(—1; 5) u P(—3; —I1).
Hafitu nx koopauHAThl B HOBOH cncreme ecJqu OCH KO-
OpIMHAT MOBepHYTH Ha yrona: 1) —45°% 2) 90°;, 3) —90°%
4) 180°.

134. Onpenenuth yroa o, Ha KOTODHIA MOBEPHYTH OCH,
eciu Q)opmynbl npeoﬁpasoBaHm KOOpAHMHAT 3ajiaHbl Cile-

| —
AYIOIIHMH paBeHCTBAMHU: l)x = =& —- Y

V3 Vs ,

+%w:mx— + ol f——%x+—y9~ ‘

135. Onpenenmb koopaHHaTel ToukH O’ HOBOro Hauana
KoopAMHAT, ecau Touka A(3; —4) nexur Ha HoBoH ocu ab-
CLIHCC, a TOYKa B (23 3) JeXuT HAa HOBOH OCH OpPAHHAT, MpU-
YeM OCH CTapoil U HOBOH CHCTEM KOODIMHAT MMeEIT COOT-
BETCTBEHHO ONMHAKOBbIE HANpPAaBJeHHS,

136. Hanucare ¢opmyas mnpeo6pa3oBaHud KOOpIMHAT,
ecn touka My (2; —3) JsexuT Ha HOBOU ocu abcuucc, a
Touka My(ly —7) nekUT HA HOBOH OCH OpJIMHAT, MpHYEM
OCH CTapol M HOBOH CHCTeM KOODIMHHAT HMEIOT COOTBET-
CTBEHHO OJMHAKOBble HANpPaBJEHHS.

137. Jise cucremn KoopauraTHeix ocefi Ox, Oy u Ox/,
Oy’ umelot obiee Hayano O u npeo6pasyloTcsa 01HA B I.pr-
Tyi0 NMOBOPOTOM Ha HEKOTOPEHI yroJ. KoopiHHATH TOYKH
A(3; —4) onpenenedbl OTHOCHTENbHO MEPBOM 43 HHUX. Bhi-
BeCTH ¢GOpMYyar npeoGpa3oBaHMA KOOpPOMHAT, 3HAHA, YTO
NOJIOKHTeNbHOe HanpasiaecHHe ocH Ox’ onpefmesneHo OTpes-

KOM 6_;1-.
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138. Hauaso xcopauuar nepeneceno B roury 0’(—1; 2),

5
ocH KOODAMHAT MOBEPHYTH HA yroa o == arctg 4. Koopnu-

path mouek Mi(3; 2), Mz(2; —3) u M;(13; —13) onpene-
JeHbl B HOBO¥M cucTeMe. BBIYHCAUTL KOOPAMHATH STHX XKe
TOUeK B CTapoli cHCTeMe KOOPAHHAT.

139. Haun tpu touku: A(5; 5), B(2; —1) n C(12; —6).
HaliTy BX KOOpAHHAThHl B HOBOH CHCTeMe, €C/id HA4aJjJo KO-
opIoMiaT IepeHeceHo B TOYKy B, a OocH KoopiHHaTt nosep-

HYTH Ha yron a= arctg%.

140. Onpenenutb crapble KOOPIHHATHL HOBOTO HAuaJna

H YrOJ ¢, Ha KOTOPBIA MOBEepPHYTH OCH, ecnid (PopMyJnl mpe-

00pa30BaHUA KOOPAUHAT 3a4aHBI CJACAYIOIIUMH paBeHCTBa-

Mu: 1) x=—y' 43, y=x"—2; 2) x=—x'—1, y=
Ve V2 V2

==Y+ x=—7-4"+—5-¢+5 y=——-4"+

141. Jauw e touku: M (9; —3) u Mz (—6; 5). Haua-
JIO KOODJOHHAT MepeHeceHo B TOYKY Mj, a OCH KOODIHHAT MO-
BePHYTHl TaK, YTO MOJOXKHTEJIbHOe HalpaBjeHHe HOBOH OCH

abcuucc coBManaer ¢ HampaBjdeHHeMm ortpe3ka M;M,. BriBe-
cTH (PopMyJbl MpeoOpa30BaHUA KOOPIHHAT.

142. TlonsipHast och MOJMSIPHOH CHCTEMB KOOpAMHAT mna-
pannenbHa ocu abcuyuce IeKaproBOM MPAMOYTOJbHON CH-
CTeMbl M HampamjeHa OJUHAKOBO ¢ Hel, JIaHBI JeKapToBLL
NPSAMOYIroJbHEle KoopaHHATH mojioca O (1; 2) u nonspubie

KOOpIHHAThI  ToyeK M, (7; —g—), M, (3; 0), M, (5; —-%),

M, (2; -23—:rt) M, (2; -—%—). Onpenennth KOOPOHHATHLI 5THX

TOYEX B NEeKapTOBOH NPAMOYTOJBHOH CHCTeMe.

143. TToaroc moaspHOH CHCTEMBl KOOPJOMHAT COBHALAET
C HAuaJoM J[eKapTOBHIX NPAMOYTOJbHBIX KOOpJIMHAT, a IO-
JpHas OCb Hanpap/ieHa N0 OGHCCEKTPHCE TEPBOTO KOOPH-
HaTHoro yrsa. JlaHbl MOJfpHbIE KOOPOWHATLI  TOYEK

Ml(s;%), M2(3;—--}), M;,(l;%n), M4(6;—%n)

n M- (2; ——1%) Onpenenutrh JeKapTOBHl MPIMOYTOJALHBIC

OPAMHATH 3THX TOYEK.
144. TTonspuas ocb MOJSIPHOH CHCTEMbl KOOpIHHAT Na-
pannenbHa ocd abCHUCC OeKapToBOH MNPAMOYrOJIbHOR CH-
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CTeMbl M GIHMHAKOBO C Helo HampapieHa. J[aHW HeKapPTOBH
NpsMOyronbHble kKoopauHath modioca O(3; 2) u Touex

Mi(5; 2), Ma(3; 1), Ma(3; 5), M,(34+V2; 2—V72)
u Mg(34 /3 ; 3).Onpeneaurs nonspusie KOOPAUHATH STHX
TOYEK.

145. TToaioc moasipHON CHCTEMBI KOOPAHHAT COBIAJAeT
C HAyaJIoM JeKAPTOBBIX IPSIMOYTOMBHBIX KOOPIWHAT, MOASAD-
Has Och HaIpaBJjeHa MO OUCCEKTpHCe NMEPBOrO KOOPAHHAT-
HOro yrJyia, JlaHbl 1eKapTOBHl NPSMOYTOJbHbBIE KOOPIHHATH

rouek My(—1; 1), M,(V'Z; — V2), M (1; V3), M, (— V'3;

1) 1 Ms(23; —2). Onpegenuts MoONApHLIE KOOPAMHATHL
3THX TOYEK.



FrTABA 2
YPABHEHHUE JIMHUU

§ 8. PyHKuUA ABYX NEepeMEHHbIX

Ecnu yKRasaHO NpaBuao, COTJIACHO KOTOPOMY € Kaxiaol Toukod M
MJIOCKOCTH (MJIM KaKOH-HUOYAb HACTH TIJIOCKOCTH) COMOCTABJISETCS HEKO-
TOpPOE YHCJO Y, TO FOBOPAT, 4TO HA MIOCKOCTH (HJH HAa UACTH ILIOCKO-
CTH, «3aZaHa (QYHKUWA TOYKH»; 3aKaHue QyHKUWH CHMBOJHUECKYW BBIpa-
WaAT paBeHCTBOM BHAa o == f(M). Uueno u, comocraBasemoe ¢
toukofi M, HasnBaeTcsa sHaueHweM AaHHo# GyHKUMM B Touke M. Hanpm-
mep, ecnd A — QuUKCHpOBAHHAsS ToOuka MJIOCKoCTH, M — mponaBoabpHas
TOuKa, TO paccrogHuHe oT A g0 M ectb dyHkuua touku M. B mannOM
cayaae f(M) = AM.

[Tycts npawa Hexotopas dyHkuuMa u == f(M) m BMecre C TeM BBe-
HeHa cucTeMa KoopawHar. Torfa mpomssoabHast Touka M onpepensercs
KoopAnHaTaMu x, y. COOTBETCTBEHHO 3TOMy M 3HaueHHe NAaHHOH GyHK-
ugy B TOuKe M onpemenstiercsi KoopA¥HAaTaMM X, 4, HJH, Kaxk eule
rosopar, 4 = f(M) ecTp QyHKUMA [ABYX NepeMeHHBIX ¥ Y y. DyHKUMS
NBYX TIepeMeHHBIX X, y oGo3Hauaercst cumBojaoM [(x, ¥); ecan f(M)=
=f(x, y), To bopMyna u == f(x, y) Ha3pIBaeTCA BBHIDAKEHHEM NAHHON
¢yHxuun B BHIGpaHHOM cHcTeMe KoopAwHaT. Tak, B mpeablayiieM NpH-
mepe f(M)= AM; ecnu BBecTH MEKAPTOBY MNPAMOVIOJBHYIO CHCTEMY
l&)oopnﬂﬂar ¢ HayanoM B Touke A, TO MNOAYuHM BBIpaXKEHHE 3TOH

YHKLHY:

u=Vx+y.

146. Taun nBe Toukn P u Q, paccTosiHHE MEXAY KO-
TOPHIMH PaBHO @, U GyHKuHA [ (M)=di — ds, rae di = MP
U dp = MQ. Onpegenurs BeIpa)KeHHe 3TOH (DYHKIHH, €CJH
B KauecTBe HauaJia KOOpAWHAT MpHHATA Touka P, a ocb Ox
HanpasJjeHa 1o orpe3ky PQ.

147. Tlpu ycaoeusx 3agaun 146 ompegenutb BuIpayKeHHe
¢ynkiuun f(M) (HemocpedCTBEHHO W NPH IIOMOIM Npeobpa-

30BaHHA KOODJAHHAT, HCHOJL3Ysl pe3yabTaT 3ajaaun 146),
€CJIH;
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___ 1) Hawano xoopamnat BLIOPAHO B CepeLHHEe OTPE3Ka

PQ, och Ox HampapJeHa MO OTPe3Ky PQ.
2) Hayaso KoopiuHaT BuO6paHo B Touke P, a ocp Ox

HanpasJyeHa mo orpesky QP.
148. annl: kBagpatr ABCD co cTopoHoh a U GyHKUHA

FMy=di+ds+ds+di, rae di=MA, dy= MB, ds=
= MC u d, = MD. Onpenenutb BelpaxkeHHe 3T0M cpyllxmm,
€CJIM 38 OCH KOODAHUHAT NMPHHSITHI JHATOHAJU KBajaparta (Mmpw-
uem ocb Ox mampasseHa mo otpesky AC, ocs Oy —rmo or-
pesxy BD).

149. TIpn ycaoBusix 3agauu 148 onpenenuTh BbIpaKeHHe
ana [(M) (HemocpeAcTBEeHHO W IpH IIOMolUM NpeoGpasosa-
HHSI KOOpJIHHAT, HCIOJAb3ys pe3yabrat 3ajaun 148), echau
Haya/jo KOOpAMHAT BHIGpaHO B TOYKe A, a ocH KOOpAMHAT
HamnpasJeHbl Mo ero cropoHaMm (ocb Ox —rmo otpesky AB,
ocb Oy — no orpesky AD).

150. Hana dyukuuga f(x, y) = x2 4 y2 — 6x 4 8y. Onpe-
Je/quTh BbIpa)KeHHe 3TOH GYHKUWH B HOBOH KOODAHHATHOH
cHCTeMe, eCJIM Hauya/Jo KoopJAuHAT nepeHeceHo (6e3 H3MeHe-
HHfl HampaBJeHUs ocell) B Toqu 0’ (3; —4).

151. Tana bYHELHSA f(x,4) —x~—y2 16. Ompene-
JUTL BBIpaXKEHHe 3TOH fbyHKuHH B HOBOHl KOOpJIUHATHOH
CHCTEMe, €CAH OCH KOOPAWHAT MOBEPHYTHI HA yroj —45°

152, ,Z[aHa dyukuusa f(x,y) = x4+ y2 Onpegeaurb BbI-
paxenHe 3TOH (GYHKUMH B HOBOM KOODAHMHATHOH cHCTeMe,
ecId OCH KOODIMHAT MOBEPHYThl HA HEKOTOpPLIfi yroa o.

163. Haritu Takyio Touky, uTOoOBl NpH IlepeHoce B Hee
HayaJja KOOpJAMHAT BhIpaxKeHue GyHKuUHd [(x,y) = x2 —
— 442 — 6x + 8y -+ 3 nocne npeofpa3oBaHus He COXEPIKAJO
YJIGHOB I1epBOH CTeMeHH OTHOCHTENbHO HOBBLIX [epeMeHHbIX.

164. Hafitu Takyio Touky, 4toObl MpH MepeHOCce B Hee
Hayana KOOPAHHAT BbipaxKeHue GYHKUHH [(X,Yy) = x2—
—4xy +4y*+ 25+ y—7 He comep:Kasao UJEeHOB TMepBOIl
CTelleHH OTHOCHTENbHO HOBBIX NepeMeHHBIX.

155. Ha xakofi yros Hy»HO NOBEpPHYTb OCH KOODAMHAT,
utoObl  BeHIpaxenuwe GyHrunu f(x,y) = x2 — 2xy 4 y?> —
— 6x 4+ 3 mocsae npeobpa3oBaHus He COJepxKaa0 yldeHa C
TIPOH3BeJeHHeM HOBBLIX IlepeMeHHbIX?

156. Ha xakoi#i yronl HyXHO MOBEpPHYTh OCH KOOPJHHAT,

uTo6bl BHpaxenue GyHKUHH | (%, ¥)=3x2+2 V'3 xy + 42
nocje [peo6pasoBamHsa He COAeP:Kad0 WIeHa C MPOu3Befe-
HHeM HOBbIX NepeMeHHBIX?
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§ 9. Monatne ypaBHeHHUA AMHUH. 3aJaHHE JUHHH
NpH NOMOLIM YPABHEHHUS

Papenctso Buga F(x, y) = 0 HasbBaeTcst ypaBHeHHeM C JABYMS
nepeMeHHBIMH X, Y, €ClIH OHO CMPABeAIUBO He NJI8 BCAKHX Map uHced
x, y. ToBopsAT, UTO [Ba 4HCAd X == Xo, Y == Yo YHAOBJIETBOPAIT HEKOTO-
poMy ypaBHennio Buaa F (¥, y)==0, ecnd npu NOJACTAaHOBKE ITHX YHCET
BMECTO TepeMEeHHBbIX X 1 y B ypaBHENHE ero Jepas 4YacTb oOpaulaercs
B HYJb.

YpasHenuem JAaHnOH JHHHM (B Ha3HAUEHHON CHCTeMe KOODAMHAT)
HA3bIBAETCA TaKOe YPaBHEHHe C JABYMfA MepeMeHHbIMH, KOTODOMY YyAO-
BIETBOPAIOT KOODAWHATHL Ka)KJIOH TOUKH, JexKaleHd Ha STOR JHIMH, H
He VIOBJETBOPAIOT KOOPAMHATHI KaxKAOH TOUKM, He JexauweHd Ha Heil.

B nxanpHefilmleM BMeCTO BbIDAXKEHHS <«JaHO YpAaBHEHHe JHHUHW
F(x, y)=0» wmb uactro OyileM TrOBOpHTb KOpodYe: [JaHa JHHHS
F(x, y)=0.

* Ecam nadsl ypaBHeuus Asyx JauHudt F(x, y)=0 1 O(x, y)=0, 10
COBMECTHOE pellleHHe CHCTEMbI

F(x,y)=0, ®(x,y)=0

JaeT Bce TOYKH UX nepeceueHHs. Tounee, KaxKmasg mapa umces, sBJISIO-
IAACST COBMECTHBIM pellleHHeM 3TOH CHCTEMbl, ONpefenseT OAHY H3
TOUEK TiepeceueHud,

157. Hdaum Touku *) M((2; —2), Ms(2; 2), Ms(2; —1),
M. (3; —3), Ms(5; —5), Ms(3; —2). YcTaHOBHTD, KaKue U3
JAHHbIX TOYEK JeXaT Ha JUHKHH, ONpeedeHHON YpaBHeHHeM
¥+ y =0, u kKakue He Jexar Ha Hei. Kakaa nuHua onpe-
JejeHa JaHHbIM ypaBHeHuem? (M3o6pasuTth ee Ha uep-
TexKe.) :
~ 158. Ha nuuuu, ompenedeHHoll ypaBHeHHeM X2+ 42 =
= 25, HAUTH TOUKH, aOCHUCCHl KOTOPBIX PaBHBI CAELYIOLUIMM
yneqaam: 1) 0, 2) —3, 3) 5, 4) 7; Ha 3TON XKe JMHHU BajTH
TOYKH, OPIHHATHl KOTOPbIX PABHbI CJASAYIOWHUM YUCAaM: J) 3,
6) —5, 7) —8. Kakas snuHHg onpelejieHa NaHHLIM ypas-
HeHueM? (l1306pa3uTh ee HA ueprexke.)

159. YcTaHoBUTh, KaKHe JIHHHH ONpefefsIloTcs CJaelylo-
IHMY YpaBHEHUsIMHU (IOCTPOUTh HX HA YepTexke): 1) x —y=0;
2)x+y=0; 3) x—2=0;, 4 x+3=0; 5 y--5=0;
6) y+2=0; 7) x=0; 8 y=0; 9) £2— xy=0; 10) xy +
+y2=0; 11) 22—y>’=0; 12) xy=0; 13) 2—9=0;
14y x> —8x +15=0; 15) > + 5y + 4 =0; 16) x?y — Txy -
+ 10y=0; 17) y=|x}; 18) x=|yl; 19) y+|x|=0;
200 x4+1yl=0; 21) y=lx—1 22) y=|xr42]
23) x24-y?=16; 24) (x—2 4+ (y—1)>=16; 25 (x4 57+

*) B rex cayyagx, KOrjia CHCTEMa KOODAMHAT lie Ha3Bama, rnoipa-
3yMeBaeTcst, 4TO OHa — AEKAPTOBA MPAMOYTOIbHAA.



(g —1)2=09; 26) {x— 1P+ y*=4; 27) £+ (y+ 32 =1;
28) (x—-3 P4+ 2=0; 29) x*4242=0; 30) 2t2+3y+
+5=0; 31) (x--Q)2 (y+ 3P+ 1=0.

160. Haunl aunun: 1) x-+y=0; 2) x —y=0; 3) £+
+zé —36—00 4) x2+y~—2t+y=0 5) x2 4 2 +4x—-
Onpeneauts, Kakde H3 HUX OPOXOAAT Yepe3 HayasJo Koop-
IUHAT.

161, Hdaun Jaunuu: 1) x2432=49; 2) (x—3)2-|-
“+(y+4)=25; 3) (x+ 6) +(y—3) =25; 4) (x+ 5 +-
+(y—4)=9; 5) 2+ y*— 12x+16y——0 6) x2- 4> —
—2x+8y+7=0; 7) x2+y —6x+4y+12=0.

HaiitTn TOuYKH HX nepeceueHHd: a) ¢ ochio Ox; 6) ¢ ocwio Oy.

162. HailiTd ToukH mnepecedeHHs ABYX IHHAE:

1) P+ y=8; x —y=0;

2) X2+ 4?— 16x 4 4y 4+ 18 =0; x4+ y=0;

3) x*+ 2 —2x+ 4y — 3=0; x4+ y>=25;

4) x* 4 y* —8x+ 10y + 40 =0; x>+ y*>=4.

163. B nmnoaapHoii cuHcreMe KOOPAHHAT JdaHBl TOYKH
M, (1; 3) Ma(2; 0), M, (2; 3, M, (V3 %) a M (1; 5 71).
YCcTaHOBHUTh, KaKnWe M3 3THX TOYeK JexxaT Ha JWHHH, onpe-
JeJeHHOH B MOASIDHBIX KOOPAMHATAX YpaBHEHHEM p ==
= 2c0s 0, U Kakue He JexaT Ha Hell. Kakag aunug ompe-

mensietrca paHHbM ypaBuennem? {(M3o6pasurp ee Ha uep-
Texe.)

164. Ha nuuuu, onpegeneHHO# ypaBHEHHEM Q== =0
HaATH TOYKH, MOJIIPHbIE YIJIbL KOToprX paBHbl CAEAYIOILUM
ynHcaaM: a) %, 6) —%, B) 0, r) . Kakaa jqunua onpege-
JieHa [JaHHLIM ypaBHeHHeM? (HOCTpOHTb ee Ha uyeprexe.)

165. Ha nunuu, onpegeneHHOR ypaBHEHHEM p == T

HaWTH TOYKH, NMOJSPHble PAJHYChl KOTOPBIX DaBHbLI CJEAyIO-
muM uucaam: a) 1, 6) 2, B) /2. Kakas nuuus omnpeje-
JeHa naHHoIM ypaBHeHHeM? ([locTpouTth ee Ha uepTexe.)
166. YcTaHOBHTb, KakHe JHHHH ONpenesiloTcd B IO-
JSPHBIX KOODJIHHATAX CJeIYIOIUMH ypaBHeHHHMH (no-
CTPOUTh HX Ha uepTexe): 1) p=25; 2) g=21 5 3)=—21,;
4) pcosB=2; 5) psin@=1; 6) p=6cosh; 7)p=10sin8;

8) smB-—-i 9) smp-—-—l—- : .
28



167. ITocTpor?s Ha uepteike ChaeaViomue cﬁﬂpa;g'{ Apxu-
)
menat 1) p=26; 2) p=56; 3) p=—=3 4) p=—_.

168. ITocTpouTh Ha uepTexKe CAeAYyIOIHe Tulep6oJHUE-

1 5
ckue cupand: 1) p=+; 2) p=1¢; 3) p=%.’ 1) P=—%‘~

169. ITocTpouTh Ha uepTexe CAELYIOIHE JorapudpMHu-

YeCKUE cuupadau: 1) p=28; 2) p=(%) .

170. OnpenennTs AJMHBI OTPE3KOB, Ha KOTOpHle pacce-
KaeT CHupajb ApxuMena p = 30 Jyu, BHIXOAALIHH H3 IO-

o o X
M0ca ¥ HAKJIOHEHHHIA K MOJADHOH OCH moj yriaoM 8=-.
CnenaTh uepTex.
5
171. Ha cnupamu Apxumesa p= —8 B3aTa TOUKA C,

MOJISIDHBIA  paguyc Kotopodi paseH 47. Onpegenurth, Ha
CKOJIbKO Yacrtell 3Ta cnupasb paccekaer MOJSIPHBIH paguyc
toukn C. CpenaTh yeprex.

. 6 o
172. Ha runepGonyueckoif coupann 0= -5 HalTH TOU-

Ky P, momspHbli paguyc Koropoit paBed 12. Cpenarb
yepTexK.

173. Ha norapudmuueckoir cmupanu p = 3% mafitu rou-
Ky Q, monspHm# paguyc kortopor paseH 8l. Cpenatb
JepTex.

§ 10. BoiBoa ypaBHEHUH 3apaHee JAHHBIX JHHHH

B 3amavax npexbiiywero maparpada JHHHS ompefenanach MpH Mo-
MOIIM [daHHOro ypasHeHHA, 3xecb Mbl GyleM HMeTb 334a4yH MPOTHBO=
NOJIOXKHOTO XapakTepa: B KamAOH W3 HHX JUHUA ONpelenseTCd YHCTO
reOMeTpu4ecKy, a ypaBHeHHe ee Tpefyercd HaHTH.

[Tpumep 1. B fgekaproBofl npsAMOYrofibHON CHCTEME KOOPIHHAT
BLIBECTH ypaBHCHHEe TeOMeTPUYECKOTO MeCTa Touek, CyMMa KBaJparos
paccTosiHHA KOTOpHIX JO0 JABYX JAaHHbx Touek A,(—a;0) u Ay(a;0)
eCTh BeJWuHHa NOCTOSAHHAsS, paBHad 4a2

Pewenue OGo3HauuMm 6ykBoit M NpOU3BOJLHYIO TOUKY JHHHH,
OykBaMu X H y 0603HauYHM KOOPAHHATH 3TOH TOukd. Tak Kak Touka M
MOXeT 3aHWMA4Th Ha JHWHHH Ji000e NOJOMKEH¥e, TO X H Y SABJAAIOTCH
NepeMeHHBIME  BeJWYHHAMH; HX Ha3bIBAlOT TeKVIUHMH KOOPAHHATAMH.

3anuuieM reoMeTPHYECKOe CBOHCTBO JMHHM CHMBOAHWYECKH:

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

B sTOoM cooTnOuteHHH npH ABHMKEHWH TauKH M MOTYT MenaTbest
Aauabnt MA; u MA,. BhipasuM HX uepes TeKYIIHe KOOPILHHATH TOYKH M:

MA =V +a)?Fy2, MA;=V (x—a)?+ A
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[ToncrasuB monyveHHbie BupaxceHus B paBeHcTBo (1), mafizeM ypasne-
HHe, ©RsI3BIBAIOUIEE KOOpPAHHATHI X, Y TOUKH M:

(x + @) + 9 + (x — a)? + y? = 4da2, @)

JT0 M eCTb ypaBHeHHe AAHHON JHHHH,

IlefictBuTeIbHO, AN KaXfaol ToukH M, nexaie#t Ha 3Toft JHHHY,
BeIMTONHsIeTCH ycaoBHe (1) W, ciemoBaresbHO, KOOpAHHATH Toukd M Gy-
YT VIAOBJETBOPATH ypaBHeHHMIO (2); AJA KaXOoH TOuKH M, He nexalieh
Ha NHHHH, He OyjgeT BBINOJHATBECA yciaoBue (l) u, chaenoBaTenbHO, ee
KOODJIHHATH He OYAYT YAOBIETBOPHATL YPAaBHEHHIO (2).

Taxum oGpasoM, 3ajaya peuieda. OaHaxko ypaBHenne (2) MOXHO
YAPOCTHTB; pacKpbiBas CKOOKH M NPHBOAS TOAOOHBIE Y/eHLl, TOJYYHM

ypaBHeHHe NAHHOH JIHHHH B BHJAS

x? 4 y? =a2,

Tenepb J€rko noHaThb, YTO JAHHARA JH-
HHS eCTh OKPYXKHOCTH C LEHTPOM B Ha-
yaje KOOPHHHAT H PaAHyCOM, PaBHEIM Q.
IMIpumep 2. B noaspHokh cucreme
KOODAMHAT BBHIBECTH YpPABHEHHE OKPYK-
HOCTH, KOTopas HMeer ueHtp C(po; Oo)
U paauyc r (pHc. 7).
Pemenune. O603nauuM OyKBoil
M npoH3BOJNEHYIO TOYKY OKPYKHOCTH,
Puc. 7. 6ykBaMH 0 H O — ee moaspHBle KOOp-
anHaTH. Tak kKak Touka M MoxeT 3a-
HHMAaThL Ha OKPYXKHOCTH Ji0Goe mosoxeHwe, 10 O H O sBjaAOTCA Nepe-
MeHHbIMY BeauyHHaMA. Kak u B ciayuae JAeKapTOBOH CHCTEMBI, HX Ha-
3bIBAIOT TEKYLIUMH KOOPAHHATAMH.
Bce ToukM OKPYXHOCTH OTCTOST OT LEHTPAa Ha DAacCTOAHHU 7, 3a-
MHLIEeM STO YCANBHE CHMBOJIMYECKH!

CM=r, (1)

Beipasum CM uyepes Tekymwne koopAuHaTH Toukd M (Bocmosb3yemcs
TeopeMo# KOCHHYCOB; pHC. 7):

CM= Vp2 - pg —_ 2pop cos (B —_ 90) .

IMoacraBHs monydeHHoe BbIpa)keHue B paBeHcTBo (1), HaldeM ypas-
lileHHe, CBA3BIBAIOLlee KOOPAHHATH O, 6 ToukH M:

V92 + pg — 20,0 COS (B — 90) =, (2)

3T0 M eCTb YpaBHeHHe MAHHOH OKPYIKHOCTH.

JelicTBHTEIbHO, ANAA KaXAOK TOYKM M, nexamielt Ha JaHHOR
OKPY®HOCTH, BHmojiHsercs ycnosue (1) H, CJeA0BATENBHO, KOODPAHHATH
toukn M GyAyT ynoBJeTBOpATh ypaBHEHMIO (2); Ajs Kaxaof ToukH M,
He JeKamel Ha JaHHOA OKPYXHOCTH, HE OYIET BhIMOJHATHECH YC/IO-
e (1) H, ciemoBaTensHO, €e KOOPAHHATH He OyHyT YIOBJAETBOPSTDL
ypaBHeHuio (2).

Takum oGpasoMm, 3agaua pewena, MoXHO JHWb HECKOJbKO YIpO-
CTUTb TIOJlyyeHHO® YpaBHeHHWe U TPCACTABHTb ero B BHAe, CBOOOAHOM
OT panuKaJjat

p2 — 2000 cos (9 —_ 60) =12 pg.
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174. BhIBeCTH YpaBHeHHe TeOMeTPHYECKOro MeCTa TOYEK,
OIHHAKOBO YAa/leHHBX OT KOODAHHATHBIX Ocef.

175. BoiBecTH ypaBHeHHUe eOMeTpPHUYEeCKOro MeCTa TOUYeK,
HaXOASIIIMXCA HA paccTosiHuu a ot ocu Oy.

176. BoiBecTH ypaBHeHHe IeOMEeTpHYECKOro MecCTa TOUeK,
gaxoAsiLIHXcs Ha paccTosHuu b ot ocu Ox.

177. U3 touku P(6; —8) mnposeleHpl BCEBO3MOXKHbIE
nyud Jo TlepeceueHus ¢ ocklo abeuucc. CocTaBUTh ypaBHe-
HHEe [eOMETPHYECKOr0 MecTa HX CepefuH.

178. 3 touxn C(10; —3) mnpoBeneHbl BCEBO3MOKHbIC
nyud A0 TepeceueHus c ocbio opauHar. CocTasuTh ypaBHe-
HHMe TeOMeTpPHYeCKOr0 MecTa HX CepedHH.

179. BriBecTH ypaBHeHHe TpPAeKTOPUH TOUKH, KOTOpaf
B KaXJAblH MOMEHT ABUXKEHHS OJMHAKOBO yAa/jeHa OT TOUEK:
1) A(3; 2) u B(2; 3); 2y A(5; —1) u B(l; —b);
3) A(5; —2) nu B(—3; —=2); 4) A(3; —1) n B(3; 5)

180. CocTaBHTb ypaBHEHHEe T'eOMEeTpPHUECKOro MecTa TO-
YyeK, PasHOCTb KBaJPAaTOB pPaCCTOAHHH KCTOPBIX JO TOUEK
A(—a;0) u B(a;0) pasna c. )

181. BbiBeCTH ypaBHeHHe OKPYXHOCTH, HMEIOILeH LEeHTD
B HayaJe KOOpJAHHAT H pamuyc r.

182. BolBecTH ypaBHEHHE OKPYXKHOCTH, WMeIOLLeH LeHTp
C(e; B) u pannyc r. '

183. Jlato ypaBHeHHe oOxpyxHoctu X2+ y2=25.. Co-
CTaBUTb YypaBHEHHe TEOMETPHUYECKOTO MeCTa CepefHd Tex
XOpJ 3TON OKPYXKHOCTH, AJHHA KOTOPbIX paBHa 8.

184. CocraBuTh ypaBHEHHE FeOMETpHUYECKOTo MecTa TO-
HeK, CyMMa KBaAparoB pacCTOfHMI KOTOPBIX JO TOUeK
A(—3; 0) u B(3; 0) pasua 50.

185. Bepwunel KBagparta cyth Touku A (a; a), B(—e; a),
C(—a; —a) u D(a; —a). CocTaBuTb ypaBHEHHE FEOMET]H-
UeCKOro MecTa TOYeK, CyMMa KBaaipaToB PAaCCTOSIHHH KOTO-
PbIX IO CTOPOH 3TOTO KBajpara ecTh BeJHUUHA MOCTOSIHIIAL,
paBHasa 642,

186. Uepes HAuaa0 KOOPAMHAT MPOBEIEHbl BCEBO3MOXK-
Hble Xopabl okKpy:xkHocTH (X — 8)2+ y2 = 64. CocTaBuTb
YPABHEHHe FeOMETPHUCCKOTO MECTa cepellH 3THX XOpL.

187. BripecTu ypaBHeHHE Ie0MCTPHUECKOTO MECTa TOHCK,
CyMMa pacCTOfAHHU KOTOpHIX MO [OBYX JdHHBIX TOYEK
Fi(—3; 0) u Fy(3; 0) ecTb BeauudHa MNOCTOSHHASI, paB-
Haa 10.

188. BbiBecTu ypaBHeHHe FeOMETPHUECKOLO MECTa TOYeK,
DAa3HOCTL paccTOsHH#A KOTOPHIX [0 ABYX [JAHHBIX TOYEK
Fi(—5;0) n F2(5; 0) ecTb BenHuKHHA MOCTOSIHHAR, paBHas 6.
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189. BriBecty ypaBnHeHHe reoMeTpPHUECKOTO MeCTa TOUeX,
AN KOTCPBHIX paccTofHHe N0 AaHHOH Touku F(3; 0) paBHo
paccToaHuo A0 faHHOH mpamofi x + 3 = 0.

190. BelBecTH ypaBHEHHEe TeOMETPHYECKOTO MECTa TOUEK,
CYMMa DacCTOSIHUH KOTOpPbIX [0 JABYX [JAHHBIX TOueK
Fy(—cy 0) u Fy(c; 0) ecTb BeJHuMHA NOCTOSIHHASA, paBHas
20. DTO reoMeTpPHYECKOe MECTO Ha3biBAETCSH SJJMIICOM, TOY-
ki Fy n Fy — ¢oxycamu aJunca.

Hoxasath, uTO ypaBHeHHe 3JIHMIICA HMeeT  BHI

Tt gp=1 rmebfi=a—cl

191. BbiBecTn ypaBHeHHe FeOMETPHYECKOTO MeCTa TOUYeK,
Pa3HOCTh pacCTOAHUN KOTOPHIX O JABYX JAAHHBIX TOYeK
Fi(—cs 0) u Fa(c; 0) ecTh BeJHMUMHA NMOCTOSIHHAS, PaBHAd
2a. D10 TeoMeTpHUECKOE MECTO Ha3plBaeTcsl THIEPGOMOL,
TOukH Fy u Fy— thokycaMu runepGoml.

IlokasaTh, u4TO ypaBHeHHe THIepGOJbI HMEET BHI
x? y2 9 0
-a—z-—b—z-—:l,meb = (> — a2,
192. BriBecTn ypaBHEeHHe TeOMETPHUYECKOTO MeCTa TOuek,

AJ1s1 KOTOPBIX PACCTOSIHHE A0 AAHHOH TOYKH F(%; 0) paBHO

PACCTOAHHIO N0 HAHHOH NPSIMOR X = — g—. DTO reomerpu-

YyeCcKOe MeCTO HasbiBaeTcsi mapaboJsiof, Touka F — GoxycoM
napa6oJibl, 1aHHAS NpsSiMas — ee AHPEKTPHCO.

193. BriBecTH ypaBHeHHe reOMETPUUECKOrO MecTa TOUeK,
IJi KOTOpPBIX OTHOLIEHHe pAaCCTOAHHS N0 AAHHOM TOYKH
F(—4; 0) x paccrosHui0 A0 AaHHON mpsmol 4x -+ 25 =10
PaBHO ‘%'

194. BoiBecTu ypaBleHHe reOMETPHUECKOr0 MeCTa TOYEK,
JJIst KOTOPHIX OTHONIeHHE pPAaCCTOSIHHA 10 NaHHOM TOUKH
F(—5; 0) x paccroguui nxo ZanHo#t npsaMo#t 5x + 16 =0
paBHO .

195. BeiBecTH ypaBHeHHe reOMeTPHYECKOIO MecTa TO4eK,
I KOTOPHIX KpaTuafiliie pacCTOSHHA JAO IBYX HaHHBIX
oKkpyxHocTell (¥4 3)24y2 =1, (¥ —3)2+ y*>= 81 pasun
Mexny co6oil.

196. BoiBecTH ypaBHEHHe FeOMeTPHYECKOTO MeCTa TOYEK,
AJs KOTOPLIX KpaTuafimiMe paccTOSHHA OO0 JABYX HAHHBIX
okpyxHocTelt (x4 10)24y2 =289, (x—10)2+p>=1
paBHBI Mexa1y cobof.
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197. BriBeCTH ypaBleHHe TeOMETpPHUECKOTO MECTa Touex,
A5 KOTOPBIX KpaTdaiflliie PACCTOAHHA 10 AAHHOH OKDYX-
HocTH (x—D5)2+4>=9 n go maupoi# mpaMoil x4+ 2 =0
paBHbl MEXIY cOGOH. ]

198. IlpaMas nepnesxHKyIspHa MONAPHOA OCH H OTCe-
kaer Ha Hell oTpe3oK, paBubli 3. CocTaBUTh ypaBHeHHe 3TOH
npsMoft B MOJISPHBIX KOOPAMHATAX. ) ]

199. JIyu BBIXOAUT H3 NOJIIOCA M HAKJIOHEH K IOJAPHOH
ocH IOA yrJoMm % CocrapuTh ypaBHeHHE 3TOTO Jiyya B MO-
JNAPHBIX KOOPAHHATAX.

200. [IpgMasa MpPoOXOJAUT Uepe3 NOJIOC H HAKJIOHEHA K TMO-
nspHoit ocd moi yrnom 45°. CocTaBuTb YypaBHeHHe 3TOR
npsIMO¥ B IOJSIPHBIX KOOPAHHATAX.

201. B noasapHbBIX KOOpAHWHATAX COCTABHTh YpaBHeHHE
reOMETPHYECKOrO MECTa TOUeK, PACCTOSHHS KOTOPHIX OT IO-
JAPHOM OCH PaBHH 3.

202. Oxpy:xKHOCTb pajgHyca R == 5 NpOXOJHT Yepes ToO-
JIIOC, ee UEHTD JIeXKHUT Ha noJspHo# ocH. COCTaBHTh ypaBHe-
HHEe 3TOA OKDPYXKHOCTH B MOJNAPHOH CHCTeMe KOOpAHHAT.

203. OxpyxHOCTh pagnyca R == 3 Kkacaercsl NOJApHOI
ocu B nouwoce. CocTaBUTh YpaBHeHHE 3TOH OKPYKHOCTH B
NONSAPHOH CHCTEME KOOpAHHAT,

§ 11. NapameTpuueckue ypaBHEHKHS JUHHHU

OGosHauuM OyKBaMu X M Y KOODPAHHATHI HCKOTOpO# Touku M; pac-
CMOTpUM JBe (DYHKLUHH apryMeHta I: .

x=¢(f), y=1() (1)

Ilpn u3MeneHun ¢ penuwuuisl X W y OGyayT, BooGWIe rosopd, Me-
HATBCS, CJAef0BaTebHO, Touka M Gyaer mepemematbes, Pasencrsa (1)
Ha3bIBAIOTCS1 HMapaMEeTPHUECKHMH YpaBHEHUAMH
TKHUY, KOTOpas ABJACTCH TpaeKkTopue# Toy-
Kd M; aprymeHT { HOCHT Ha3BaHue mapamer-
pa. Ecan 13 paBeHcTB (1) MOXKHO HCKIOYHTD
napaMerp #, TO HO.JIYYHM ypDaBHeHUWe TpaeKTo-
pun Touku M B BHIE

F(x, y)=0.

204. Crepxenb AB CKOJb3UT CBOH-
MH kounamMu A4 u B no koopaunar-
HBIM ocam. Toyka M menuT crepxkeHb
Ha nBe yactu AM=a u BM=b.
Buisectn napamerpuyeckne ypaBuenus TPAEKTOPHH TOUKH
M, npunss B Kauyectse mHapaMerpa yron ¢= <rOBA
(puc. 8). Heximounts 3ateM nmapaMerp ¢ ¥ HalTH ypaBHeHHE
Tpaexropuu Toukn M B BuAe F(x,y) = 0.

A
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205. Tpaexkropueft Toukw M sABASETCH SIIHUNC, YpaBHe«
2 2
HHe KOTOpOro -ﬁ;+—g—z-=l (cm. sagayy 190). BriBectu

napaMeTpHyecKHe ypaBHEHHS TPAaeKTOPHU TOykKu M, mpHHH-
Mas B KauecTBe napamerpa f yroa HakKJoHa oTpe3ka OM
K ocu Ox.

206. TpaexropHeii TOUKH M sBasercs runep6oaa, ypas-

. X2 1
HeHHe KOTOpO#H —aT—-iz—=1 (cm. zamauy 191). BriBectn

napaMeTpPHYecKHe ypaBHEHHA TPAaeKTOPHH TOYKH M, mpuHu-
Mas B KaueCTBe MapamMeTpa ! YroJ HaKJOHa OTpe3Ka oM
kK ocu Ox.

207. Tpaekropuedt Touxku M asngerca mapabosa, ypas-
HeHne Kotopoit y? = 2px (cm. 3agavy 192). BriBecTd napa«
MeTpUYeCKHe ypaBHEHHS MPaeKTOpHH TOUkH M, mpuHHMas
B KaueCTBe napamerpa f:

1) opauHaty Touku M;

2) yroa HakJoHA OTpeskKa OM x ocu Ox;

3) yroJ Hak/JOHa OTpe3kKa FM x och Ox, rae Touka F —
¢doxkyc mapabo.sl.
208. Jlanpl noaspHble ypaBHEHHS CACLYIOIIHX JTHHUH!

1) p=2Rcosb; 2) p=2Rsin®; 3) p=2p<52.,

CocraBuTh MNapaMeTpuyeckve VYDPaBHCHHSI 3THX JHHHUHA
B JIeKAPTOBHIX MPSIMOYTOJNbHBIX KOODAHHATAX, COBMeLAs Mo-
JOXHTENbHYIO MOJYoCh a0CUucC C MOJNAPHOA OChIO U BhIGH-
pas B KaueCTBe NapaMeTpa MOJIAPHBIH YTred.

209. Jlaubl mapaMeTpHuecKHe ypaBHeHHUS JHHHI:

) x=#—2t41, 2) x=acost, 3)'x=asect,
y=1—1; y=asint; y=btgt,
4) x—_-.‘2i(t+—;-), 5) x =2R cos?¢, 6) x =R sin 2¢,
y=-’2’-(t—%); y =R sin 2t; y==2Rsin’t;
7) x=2pctg?t,
y=2pctgt

HCKJ/IOUHB ITapaMerp £, HaWTH YpaBHEHHS ISTHX JIHHHHA

B BHJe
F(x, y)=0



FITABA 3
JINHWH NEPBOTO NOPSIAKA

§ 12. O6mee ypasHeHHe NPsiMOH. YpaBHeHHe NpPsAMO#
¢ yraoBbiM KO3(h(hHUUMEHTOM. Yroa MexAy AByMst IPSAMbIMH.
Ycaosue napaajaeNbHOCTH M NEPHEHAHKYIASPHOCTH
ABYX MPAMBIX -

B nekapToBbIX KOOpAHHaTax KaXjdasi npsaMmas onpeieisercd ypas-
HEHMEM MNepBoH CrTeNleHH H, 06paTHO, KalKnoe YpaBHEHHe MNepBoii Cre-
HeHH oTpefeisieT NPAMYIO.

YpaBHeHHe BUAA

Ax+ By+C=0 (H

Ha3blBaercd ODIHM YpaBHEHHeM NpIMOH.

VYron o, onpefenseMblii, Kak INOKasaHG Ha pHC, 9, HasblBaercH
yrioM Hak/aoHa npsaMo#i K ocu Ox. Tawrene yrna haxsoua npsamon
K ocH Ox HasbiBaeTcsi YrIoBbIM Ko3bbHUMEHTOM TPAMOH; €ro o06LIYHO
0603HayaloT GYKBOL R: .

kE=1g qa. .

Ypasuenwe y = kx -6 HasulBaeTcs YpaBHEHHEM NPAMOA € YIJIOBBIM
kKo3bduuueHToM; %k — yroBol xo3pdHOUEHT,
b — BequyuHa OTpe3Ka, KOTOPHH OTCEKaer . |&
npsmag Ha och Oy, cuuMTas oT HayaJja Koop- /
RHuHAT.

Ecau nmpsaMas 3ajaHa o6IMM YpPaBHEHHEM

Ax 4+ By 4 C =0, &
d 0
TO e€e yriosofi Ko3)PuUHEHT onpeaehseTcs {
no ¢opmy.e 4

-5

¢

<

b= Puc. 9.

YpaBHenue Yy ~— yo = k(¥ — Xx3) sBASETCA ypaABHEHHEM NpPAMOHN, KO-
TOpas mnpoxoaur uepe3 Touky Mo(Xo; Yo) H HMeeT yraosoH Koabdue
LHEHT k.

Ecnu mpamas npoxonur uepes Touku Mi(xy; 1) ¥ Ma(xz) o) 10
€€ yrioso#t Kos(pHIHEHT onpeiensercs no gopmyJe

k= Yo~ Ui .
TXy— Xy
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LB s LA TR £h

X—x _¥Y—§
Xy — X; Y2 — .
ABJsieTcA ypaBHeHHeM NpsIMoH, MpoXoAsiiell yepe3 ABE TOYKH
My(xi; 1) v My(xg ys).
Echn usBecTHH yraoBble KOS(QGOWIHEHTH! ABYX HPSMBIX £y W kj, TO
ONMH M3 YINIOB @ MeXAY STHMU NPSMBIMH Onpefensiercd no Qopmyne
ky—k
tg(p=.._2__.l_.
1 -+ &y,

[pusnakoM napaniefbHOCTH HBYX NpPAMHIX SBJASeTCS PABEHCTBO HX
yrioBHx Ko3bhdHIHEeHTOBR
k] = k2¢

TIpH3HAKOM MNepNeHIVKYJISIPHOCTH IBYX MNpSMBIX ABJSeETCS COOTHO-
WeHKe

k|k2=—l HIIH k2=‘—'—kl—‘-
1

Huaue rosops, yriaoBhle Ko3QGUIHEHTH NepneHAHKYIAPHBIX NPAMBIX
obpatHbl N0 aBcoMqIOTHOH BEJHYHHe M MPOTHBOIOJONKHBEL 10 3HAKY.

210. Omnpenenntb, Kakue U3 toyek My (3; 1), Ms(2; 3),
M;s(6; 3), M, (—3; —3), Ms(3; —1), Mg(—2; 1) aexart Ha
npaMmolt 2x — 3y — 3 = 0 K Kakue He Jexar Ha Hel.

211. Touxu Py, Ps, Ps, P, u Ps pacmo/ioxeHbl Ha NpsMOH
3x — 2y — 6 = 0; ux abGcUUCChl COOTBETCTBEHHO paBHBI YHC-
adam; 4, 0, 2, —2 u —6, Onpeleautbh OPAHHATH 3THX
TOYEK.

212, Touxku Qi, Q2 Qs, Qi H Qs pacnoJoxeHbl HA Nps-
Mot ¥ —3y + 2 =0; ux opAMHATHI COOTBETCTBEHHO DPABHHI
yucaam: 1, 0, 2, —I1, 3. Onpenenntrp abCHUCCH 3THX
TOYeK.

213. OnpenenuTh TOYKH NepeceyeHHss nNpaMof 2x — 3y —
— 12 =0 ¢ KOOpAUHATHBIMH OCAMH H MOCTPOUTB 3Ty Mps-
MYIO Ha yepTexke.

214. Hafitu TouKy nepeceueHust ABYX NPAMBIX 3% — 4y —
—29=0, 2x+ 5y + 19 = 0.

215. Croponnt AB, BC u AC Ttpeyroawuuka ABC panw
COOTBETCTBEHHO ypaBHeHUIMH *) 4X 43y — 5 =0, x — 3y +
+ 10=0, x—2 =0. Onpenelutb KOOPIHHATH €ro Bep-
IIHH.

216. Jlaun ypaBHeHHA ABYX CTOPOH Hapaiesorpamma
8¢+3y-+1=0, 24+y—1=0 u ypaBHeHHe ORHOH Wu3

*) 3nech u Besde B HanbHefilleM MOJA ypaBHeHHeM CTOPOH Mh 6y-
JeM NOHHMAaTh YpaBHeHHS NpPAMAHIX, Ha KOTOPHIX JeXaT CTOPOHBHI,
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ero amaronagedt 3x 4+ 2y --3 = 0. Onpegenutp koopiuiia-
Thl BEPUIHH 3TOTO MapaJuaenorpamma.

217. CTOpOHBI TPEYrOJbHHKA JieXaT Ha [PAMbIX X -4
4+ 3y—7=0, 3x—2—4 =0, 7x+y-+ 19 =0 Boiunc-
Th €ro maoumaip S.

218. Taowaab TpeyroibHHka S ==8 KB. eid., JiBe €ro
pepiinibl CyTh TOukH A(l; —2) u B(2;3), a Tperbs Bep-
mpna C gexur Ha npamoit 2x 4+ y— 2 = 0. Onpeneauts
KOOpAHHATHl BepliHHb C

219. ITnowaab Tpeyroabsuka S = 1,5 kB. el., 1Be ero
peplintibl cyThb ToukH A(2; —3) u B(3; —2); ueHTp TaKe-
cTH STOTO TPeyrobHHKA JEXHT Ha npaMofl 3x — y — 8=0.
OnpeaelHTb KOODAHHATH TpeTbeil BeplHHb C

220. CocraBUTh YypaBHeHHE MNPSAMOH H MNOCTPOHTb Mpsi-
MyI0o Ha uepTexke, 3Has ee yIJIOBOW KO3(P(HUHEHT £ u OT-
pesok b, otcekaemsiii ei0 Ha ocH Oy:

) k==, b=3; 9 k=3, b=0; 3) k=0, b=—;

§) h=—2,0=3 5) k=—2 b=—5

6) b= — 5, b=

221. OnpenenuTs yraoBoH KOa(pGuLHeHT 2 0 OTpesok b,
oTcekaeMbill Ha ocH Oy, And KAXKAOH H3 NPAMBIX!

1) bx—y+3=0, 2) 2x43y—6=0;

3) bx+3y+2=0; 4) 3x+2y=0;, 5) y—3=0,

222, Jlana npamas 5% -+ 3y — 3 = 0. Onpenenurs yrJio-
BO KO3 duIMeHT R npsAMOI:

1) mapannenbHOW JAaHHOW NPAMOH;

2) neprneHAUKY/JIAPHOH K MaHHOH NpsIMOA.

223. Ilana npamas 2x + 3y + 4 = 0. Cocrasutb ypas-
HeHHe MPIMOH, npoxonfiesl yepe3d Touky Mp(2; 1):

1) mapaanenpHO maHHON NpAMOH;

2) nepneHAHKyJAPHO K JLAHHOH NPAMOM;

224. JlaHn ypaBHeHHA [BYX CTOPOH NpPSAMOYrOJbHHKA
2x—3y+5=0, 3x4+2y—7=0 u ogHa W3 ero sdepuInH
A(2; —3). Cocraputhb YpaBHEHHMS ABYX HAPYFHX CTOPOH
3TOro MpsAMOYTOAbHHUKA.

225, Jlaupl ypaBHEHHA HABYX CTOPOH MpPSIMOYTOJbHHKA
X—2y=0, x—2y+15=0 u ypaBHenHe OJAHOH H3 ero
nuaroHatedt 7x+4y—15=0. HafiTh BepWHHH npsaMO-
YroJbHHKA.

226. Haftitn npoekumio Touku P{—6; 4) Ha mpamyio
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227. Haifitu Touyky Q, cHMMeTpHUHYIO Touke P (—5; 13)
OTHOCHTEJBHO npaMoi 2x — 3y —3 = 0.

228. B kaxjaoM u3 caefylOUIUX CaydyaeR COCTABHTHL
ypaBHeHHe NPAMOH, MapasiesbHOH ABYM AAHHBIM LPAMBIM
U NPOXOAALLed NocepenyHe MeXAy HHUMH!

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

3) 2x4- 3y —6=0,

4x 4 6y + 17=0; *
4) bx+T7y+15=0, b5) 3x—16y—1=0,
5x+ 7y + 3=0; X —Dby—2=0,

229. BplyucjauTh YraoBo# Ko3((pUUHEHT 2 npsamo#, npo-
XOAALIEH Yepe3 JIBe JaHHbIE TOUKH: d) M;(Q ——5) Ms(3; 2);
6) P(—3; 1), Q(7; 8); B) A(5; —3), B(—1; 6

230. COCTame ypaBHeHHA TPAMbLIX, npoxommux ye-
pe3 BeplIMHEl TpeyrosbHuka A (b; —4), B(—1; 3),
C(—3; —2) mapannenbHO NPOTHBOMOJIONKHBIM CTOPOHAM,

231, JaHbl cepeluHbl CTOPOH TpeyrosmbHuKa: M, (2; 1),
Ms(5; 3) u M;(3; —4). CocTaBHTH YypaBHeHHE €ro CTo-
pOH.

232, lanb ase Touku: P(2; 3) u Q(—1; 0). CocraBHTb
ypaBHeHHe NpPAMOH, Mpoxoisiueli depes TOYKY Q nepmeH-
JHKYJASIPHO K OTPe3Ky PQ.

233. CocTaBuTh ypaBHeHUe NpaAMo#, ecan Touka P (2; 3)
CNYXKHUT OCHOBaHHEM MepleHAHKYJfpa, ONYILIEHHOTO W3
HayaJia KOOPAMHAT HA 3TY NPAMYIO.

234. Ilauer  BepmHbl  TpeyrosibHHKa @ M (2; 1);
Mz(—1; —1) u M3(3; 2), CocTaBHTb ypaBHEHHS €ro BHICOT:

235. CTOpOHEL TpeyroJibHHKA NaHbl ypaBHeHHSIMU 4x —
—y—7=0, x+3y—31=0, x+5y—7==0. Onpepe-
JUTh TOUKY Mepecedelusl ero BLICOT.

236, Jlaub Bepiuunbl TpeyrogabHuka A (1; —1), B(—2; 1)
n C(3; 5). CocraBuTb ypaBHeHHUe MepHeHANKYIAPA, Oy«
IeHHOTO M3 BepUWHHH A Ha MeAHaHY, NPOBeleHHYIO H3
BeplUKHLl B,

237. Jlanbl Bepuiuubl TpeyroapHuka A (2; —2), B (3; —5)
H C(5; 7). CocraBuTh ypaBHeHHe MepIEHAHKyJapa, OINy-
IeHHOro U3 BepiuuHbl € Ha OGUCCeKTpHCY BHYTPEHHEIO yIia
npu BepiunHe A..

238. CocraBuTh ypaBHeHHH CTOPOH H MeIHaH TPeyroJb-
HuKa c pepmnHaMu A (3; 2), B(5; —2), C(1; 0),

33



239. Uepes Touku M;(—1; 2) u Mo(2; 3) nposenena
npamad. ONpelennTb TOUKH nepeceyeHHs 3TOH mpamod
¢ 0CSIMH KOODJIHHAT.

240. Jloxas3aTh, YyTO YCJA0BHE, NPH KOTOPOM TPH TOUKH
My(x1; Y1), Ma(xe; y2) u Ms(xs; ys) nexar Ha OAHOM Mpsi-
Mo, MOXKeT GbITh 3allMCaHO B CJACAyOLIeM BHE:

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

241. JlokasaTb, 4YTO YypaBHeHHe MPSIMOH, NpOXoAAlLeH
yepe3 ABe AaHHbie TOUKH M (xy; y1) u Ma(Xe; yo), MOxeT
6biTh 33NMHCAHO B CJIeAVIOLleM BHJIE:

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

242, JlaHbl - mocnaeldoBaTe/]bHble BepLIWHbl  BHIIYKJOTO
yeTbipexyrogbiuka A(—3; 1), B(3; 9), C(7; 6) #u
D(—2; —b6). OnpelenuTb TOYKy [epeceyeHHA ero Juaro-
HaJel.

243. Jlanbl 1Be cMeXHble BepwnHbl A(—3; —1) H
B(2; 2) mapanaenorpamma ABCD u rtouka Q(3; 0) nepe-
ceyeHHsa ero nauaroHaned CocTaBHTb YpPaBHEHHS CTOPOH
5TOro napasaenorpamma.

- 244, Jlansl ypaBHeHHA JABYX CTOPOH MNPAMOYrOJbHHKA
Sx+2y—7=0, bx+2y—36 =0 u ypaBHeHue ero guHa-
roHann 3x 47y — 10 ==0. CocTaBdTbh ypaBHEHUS OCTaJb-
HbIX CTOPOH M BTOPOH JHATOHAJH 3TOTO0 MNPAMOYTOJbe
HuKa.

245, [launl BepliuHBl TpeyrosbHuka A (l; —2), B(5; 4)
# C(—2; 0), Cocrapurs ypaBHeHHS] OUCCEKTPHC ero BHY-
TPeHHero H BHeIUHEro yrJjoB Npu BepLunHe A.

246. CoctaBHTb ypaBHeHHe HpPAMOH, NpPOXoAsliel yepes
TOYKy P (3; 5) Ha OIMHAKOBBIX pACCTOSIHHSAX OT TOYEK
A(—7;3) u B(11; —15).

247, Halitu npoekuuto Toukn P(—8; 12) Ha npamyio,
npoxoasaumyio uepes touku A(2; —3) u B(—5; 1).

248. Haifity Touky M), cuMmerpuyHyio Touke My (8; —9)

O’iléOCHTeJ]bHO npaAMOd, Nnpoxoaduled uepes touku A (3; —4)
B B(—1; —2j,.
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249. Ha ocm abcuuce HaWTH TaKyl TOUKYy P, uTo6hl
CyMMa ee pacCTosiHHA 10 Touek M(1l; 2) u N(3; 4) 6baa
HaluMeHblUeH.

250. Ha ocu opaMHAT HafTH TaKyl TOYKY P, 4TOOG:!
pa3HOCTb paccTosiHufi ee no Toyek M(—3; 2) u N(2; 5)
6bi1a HaHOOAbLLIeH,

251. Ha npaMoft 2x —y — 5 =0 HafiTy Takyw TOUKy P,
cyMMa paccTosHHH Kotopod po touek A(—7; 1), B(—D5;5)
O6bl;1a 660 HauMeHbuIeH, -

252. Ha npamo#t 3x —y— 1 =0 wa#iTH TaKyl0 TOUKY
P, pasHoctb paccrostHuii Kotopofi mo Touek A(4; 1)
B(0; 4) 6bl1a 61 HanboabIIeH.

253. OnpenesuTs yroa ¢ MeXAYy ABYMS NPSIMbIMU:

1) bx —y+7=0, 3x 4+ 2y =0;

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

2564. IJana npaMasa 2x 4+ 3y+4 =0. CocraButh ypaB-
HeHHe INpsiMoH, npoxoasiiefi uepea Tourky Mo(2; 1) nox
vriioM 45° K TaHHOH NPAMOM.

255. Touxa A(—4; b5) saBasieTcs BeplUIHHOK KBajaparta,
AHaroHa/J b KOTOPOro JexXuT Ha npsamod 7x—y 4+ 8 =0.
CocTaBuTb YpPaBHeHHs CTOpPOH M BTOPOH AHATOHAJMH 3TOTO
KBaxapara,

256, JlaHbl IBe MPOTMBOIOJOXKHDBIE BEpPIIUHBI KBajpaTa
A(—1; 3) u C(6; 2). CocraBuTb ypaBHEHUS ero CTOPOH,

257, Touka E(l; —I1) sBageTca LeHTPOM KBajJpara,
ONHA H3 CTOPOH KOTOPOTO JEXKHT Ha -IpAMOH x — 2y 4
~+ 12 =0, CocraBuTb ypaBHeHHS NPAMbIX, Ha KOTODBIX
JIeJKAT OCTa/IbHbIe CTOPOHBI RTOrO KBajparta.

258. U3 toukn My(—2; 3) nox yriaom o K ocu Ox Ha-
npasjed Jay4 csera. MspectHo, yto tga ==3. [oiaa 10
ocu Ox, nyu ot Hee orpasuicd. CocTaBUTb ypaBHEHHS Npsi-
MBIX, HA KOTOpBIX /1€KaT JyYH NaJalomuil U OTPaKeHHBH.

959. Jlyu csera HanpaBJeH mo npsaMofi x — 2y 4 5 =0,
Ho#ina no mnpamoft 3x—2y+7 =0, ayi oT Hee oTpa-
auncsi. CoCTaBMTb ypaBHEHHE NpPAMOH, Ha KO10pPOH JIeKUT
OTpaskKeHHBIH Jay4. Rk

260. Jlanwn ypaBHeHHS CTOPOH TPEyroJibHHKa 3X - 4y —
—1=0, x—7y—17=0, 7x+y+ 31 =0. Hokazars,
YTO 3TOT TPEeYroAbHHK paBHoGenpeHHbIl. PellMTh 3azauy
NIPH [TOMOLIK CPaBHEHUS YIJIOB TPeyro/bHHKA,
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261. Jloxa3aTb, 4YTO YypaBHeHHe TpsIMOH, Hpoxonsuief
gyepes Touky M;(xy; y,) napannenpro npamoll Ax -+ By -+
+ C =0, moxer OblTb 3amucaHo B BHIe A(x—xi) -+
+B(y—y)="0.

262. CocTaBHTbh ypaBHeHHe IMPAMON, MPOXOAflled depes
touky M (2; —3) napaaneasno npamoft: 1) 3x—7y+ 3 =
=0;2) x+9%y—11=0; 3) 16x—24y —7=20; 4) 2x
+3=20;5) 3y—1=0. :

Pemuyb 3ajauy, He BBIYHCAAS YIJIOBBEIX KO3 (PULHEHTOR
NaHHBIX TPSMBIX,

Yka3auue Bocnosb3oBaTbCsi pe3y.bTaToM MNpexbIAYIIEH 3agaui,

263. Jloxa3aTb, UTO YC/JOBHE MepreHIANKYJISPHOCTH NpA-
Moix Ax+Biy-+C, =0, A+ By Co=0 wnoxer
ObITh 3amucaHO B caeayiolieM Bune: A;A, -+ BBy = 0.

264. YCTaHOBHTb, KaKWe H3 CJAEIVIOIMX Tap MPAMbIX
NeprIeHIHKYAsAPHBI:

1) 3x —y+5=0, 2) 3x—4y+1=0,

x+3y—1=0; 4x —3y4-7=0;
3) 6x— 15y +7=0, 4) 9x—12y+5=0,
10x -+ 4y —3=0; 8x +6y—13=0;
5) 7x —2y+ 1=0, 6) bx — 7y 4 3 =0,
" 4x 46y 4 17=0; 3x+ 2y —5=0.

Pemuth 3a1a4y, He BBIUMCAASA VIVIOBHIX KO3()DHIHEHTOB
JAHHBIX TOpPSIMBIX.

VYkasanune. Bocnomp3oBarbca yCJOBHEM —IeplNeHXHKYASPHOCTH
NpfAMKIX, BbIBEJEHHBIX B 3ajave 263.

265. Jloxasatb, uto opMy.a AJs onpelencHUus yria @
mexay npambiMu Aix -4 Biy 4 C1=0, Aox 4 Boy 4 Co=0
MOXeT ObITb 3aMHCAHA B CAEAYIONleM BHAE:

tgm= Ale—A2Bl
: AAy+ BBy '

266. OnperenuTb yronx ¢, o6pas’soBaHHLIN JABYMS mnps-
MBbIMH:

1) 3x —y+5=0,
2x+y—7=0;
9 xV2—yVY3—-5=0,
B+V2)xs+(V6—V3)y+7=0;
3) xV3+yV2—2=0,
xV6 —3y43=0.
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PemuTh 3a1a4y, He BHUHCASS YII0BbIX Ko3hduiuerton
JAHHBIX NMPAMBIX.

VxaszaHnue Bocrmosb3osaTecd (GopMyaoH AJA OMpefeseHHs yraa
Mexy AByMS NPAMbIMH, MOdYydYeHHOH B 3afage 265,

267, Jlanbl OBe BepIUMHB TpeyroibHuka Mq(—10; 2)
u Mj(6; 4); ero BLICOTH IHepecekaloTcs B Touke N (H; 2).
OmnpeneuTb KOOPAHHATHL TPeTheH Bepuiuni Ms.

268. Jlaubl nBe BepmiuHnl A(3; ~1) u B(B; 7) Ttpe-
yronpunka ABC u touka N(4; —1). mepeceuetns ero
BhicoT. COCTaBHTb ypaABHEHHSA CTOPOH OTOTO TPeyroJb-
HHUKA.

269. B Ttpeyronbuuke ABC paHul: ypaBHeHHe CTOPOHBI
AB 5x—3y—+2=0, ypaBuenua Buicor AM 4x—3y 4
+1=0u BN 7x+2y—22=0. CocTaBuTb YypagHeHHS
IBYX [PYIHX CTOPOH M TpPeTbed BBLICOTHI 3TOrO0 TPEYroJb-
HUKA. .

270. CocTaBUTb YpaBHEHHs1 CTOPOH Tpeyrosbhuka ABC,
ecqad Jaupl oAHa u3 ero BepwuH A (1l; 3) u ypaBHeHHS IBYX
MeaHaH X — 2y + 1l =0ny—1=0

271, CocraBuTb ypaBHEHHsS] CTOPOH TPeyro/bHWKa, ec/d
JLaHbl 0AHa u3 ero BepuwiuH B(—4; —5) M ypaBHeHHS OBYX
BbicOT bx + 3y —4=0u 3x+8y+ 13 =0.

272. CocTaBUTb ypaBHEHHS CTOPOH TPEYroJdbHUKA, 3HAN
OZHY 43 ero BeplidH A(4; —1) u ypaBHeHHS AByX GHcCe-
Tpuc ¥ —1=0unx—y—1=0

273. COCTaBHUTb YpaBHEHHS CTOPOH TpeyroJbHHKa, 3Has
oIHY ero BepuinHy B(2; 6), a Takke ypaBHeHHUS BbICOTHI
x—Ty413=0 u 6uccexrpucsl 7x-+4+y-+45=0, npose-
JeHHbIX H3 OAHOH BepIIHHE,

274. CoCcTaBHTb YPABHEHHS CTOPOH TPEYroJIbHHKA, 3Has
oaHy ero Bepmiuny B(2; —1), a TaxxKe ypaRHEHUS BLICOTHI
3x —4y 427 =0 u OGuccexTpucH ¥4 2y —5 =0, npose-
JICHHBIX K3 Pas/iHYHBIX BepUIHH.

275. CocTaBUTh ypaBHEHHS CTOPOH TpPeyroJbHUKA, 3HAd
oauy ero Bepunny C(4; —1), a TakXe ypaBHEHHS BHICOTHI
2x —3y+4- 12 =0 u Menuaum 2x-+4 3y =0, nposeleHHHX
U3 OJHOH BEepLIHHEL

276. CocTaBUTh ypaBHEHHSI CTOPOH TPeyroJbHHKA, 3Has
O7Hy ero BepuinHy B(2; —7), a Takxe ypaBHEHUs BBICOTHI
3c+y+11=0 u meanann x4 2y-47 =0, nposenex-
HLIX M3 PA3JHYHBEIX BEpPIIHH.

277. CocTaBuTh ypaBHEHHS CTOPOH TpeyroJbHHKa, 3Has
onHy ero Bepuvay C(4; 3), a TakXe ypaBHEeHHS] OHCCEK-
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TpuCH X+ 2y —5 =E) u Megdansl 4x 4 13y — 10 =0,
NpOBeJEHHBIX H3 OJHOH BEPUIMHBI.

278. CocTaBUTb ypaBHEHUA CTOPOH TPeyrosibHHKa, 3HaA
oxHy ero BepumuHy A (3; —1), a Takke ypaBHeHusa Guccex-
rpuchl Xx—4y +10=0 n wmeananns 6x 4 10y —359 =0,
MPOBENCHHBIX H3 PA3JHYHLIX BEPILHH.

279. CocTaBuThb ypaBHeHHEe MNpPAMOH, KOTOpast MPOXOXUT
yepe3 HAYaJd0 KOODAHHAT M BMeCTe C MPAMBIMH X -—y 4=
+12=0, 2x+y+9 =0 obpasyer Tpeyro/JbHHK C IO~
niaablo, pasHot 1,5 KB. ell. '

280. Cpean npAMbIX, MPOXOIAlLUX Yyeped Touky P (3;0),
HaliTH TaKylo, OTPe30K KOTOPOH, 3aK/JIOUEHHBI! MeX 1y nps-
MbIMH 2x —y—2 =0, x+y -+ 3 =0, neaurca B touxe P
nonoaaM.

281. Uepe3 touky P(—3; —|) npoBeneHbl BCeBO3MOXK-
Hble npamble. [[okasaTb, UTO OTPe30K KaxKAOH M3 HUX, 3a-
K/MIOUEHHBIA MexXay HOpAMBIMH ¥ —2y—3 =0, x—2y -+
H 5 =0, neautca B Touke P momo.am.

282, Uepea Touky P(0; 1) mposeigeHbl BCEBO3IMOXKHbIE
npamele, J[okasaTrb, UTO Cpelu HHX HeT NpPSAMOH, OTPe30K
KOTQpO#H, 3aK/IOUeHHBId MeXAy NpsaMbiMH X — 2y —3 =0,
x—2y -+ 17 =0, neauaca 6u1 B TOuKe P nonosam.

283. CocTaBuTb ypaBHeHHe NpsAMoOf, -Npoxonsulell yepes
HauaJo KOOpAKHAT, 3Hasd, YTO AJHHA ee OTpe3Ka, 3aKJlo-
YEHHOTO MeXAY MpAMbIME 26—y +5=0, 2x—y+ 10 =
=0, pasaa }/10.

284. CocrtaBuTh ypaBHeHHe MPSMOH, NMpoxoxAlle# yepes
Toyky C(—D5; 4), 3HaA 4TO AJMHA ee OTpe3Ka, 3aKIIOYeH-
Horo Mexay npambiMH X-+2y+1=0, x4 2y—1 =0,
paBHa 5.

§ 13. Henoausle ypaBueHusi npsimoit. CoBMecTHOE
HCCAENOBAHHE YPaBHEHHH ABYX U TpexX NMPAMbIX. YpaBHeHHe
npaMOi «B OTPE3KaX»

Ecan B obueM ypaBHEHHH NpAMOH
Ax+ By 4+ C=0 (1)

ONMH HMH JABa H3 Tpex Ko3hduumeHToB (CauTasd M CBOJOIHHE uJaeH)
06paluaoTcy B HYJAb, TG ypaBHEHHE HA3LIBACTCA HEMOJHBIM., BO3MOXKHELL
CHAEAYIOIINE CYYaH:

[) C = 0; ypaBuenue umeer BUR Ax + By = 0 u onpegensier npa-
Myi0, IPOXOJSALIYIO Yepe3 Haya/lo KOOPAHHAT. _

2) B=0 (A = 0); ypasnenxe umeer B Ax -+ C == Q u onpepge-
AfeT TPAMYIO, NepHeHAHKYIADHYI0 K ocH Ox. DTO ypaBHEHHe MOMKeT
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. “ C .
6LITh 3aMHCAHO B BHIe X = a, rAe a=-7_ SBJAgETCA BeJTHUHROH

oTpeska, KOTOPHIA OTcekaeT mpaMaa Ha ocH OX, CYHTas OT HaYana KO-
OPIAHHAT.

3) B=0, C=10 (A= 0); ypasHenHe MOXeT OHTb 3aMHCAHO B
BHAe X == 0 1 ompexeJaerT oCb NPLHHAT.

4) A =0 (8 =% 0); ypaBHenne umeer Buf By -+ C = 0 u onpeze-
JfeT NpsMylo, NepNeHAHKYAAPHYIQ K OCH Oy.CE)ro ypaBHeHHe MOMCT

6HTb 3amHcaHo B BHIe y == b, rie b——-—--B— ABJACTCA BEJHUUHOA

OTpe3Ka, KOTOPHH OTCeXaeT npaMas Ha ocH Oy, CUHTas oT Hayajla Ko-
OpAHHAT,

5) A=0, C=0 (B = 0); ypabHeHHe MOXKeT OLITL 3aNHCAHO B
Buie y = 0 u ompelensdeT ocb abclHcc.

Ecau uu oand u3 ko3dpuuneAToB ypaBHeHHs (1) He paBeH HY.Jio,
TO ero MOXHO Nnpeobpa3zoBaTh K BHAY

X y

i

C
rie ==~ —r H br-—--——B- CyTb BeJHYHHBl OTPe3KOB, KNTOphle OTCe-

Kaer npsaMasi Ha KOOpOIHHATHHX OCAX.

YpaBrenue (2) Ha3biBaeTCd ypaBHeHHEM NPAMOR «B OTpe3Kax»,
Ecnu aBe mpsaMble ZaHbl ypaBHEHUSIMH

Aix+Biy+Ci=0 u Ay By Cy=0,
TO MOryT npeaCTaBHTBCA TPH Cjaydada:

4

B,
a) e — — NPSIMBIE HMEIOT OAHY OOLLYK TOUKY;
Ay By

A B, G )
6) 74, =5, sk z, NpAMBIE NapaIeNbHH;
B) I=-B—2—==C—2—npsmue CIYBAOTCH, T. €. 06a YpaBHEHHS

ONPeeasIOT OOHY H TY K€ NpaMVIo. .

285. Oﬁpenenmb, [IpH KaKoM 3Ha4YeHHH a4 npsaMas
@a+2)x+@*—99y+32>—8a+5=0

1) napanaenbHa ocu abcuucce;

2) napannenbHa ocH OpAMHAT,

3) NpOXOAMUT Yyepe3 HayaJs O KOOPAHHAT. -

B xaxpoM cayyae Hanucath ypaBHEHHE NpAMOH,

286. OmpeJennThb, PU KAKHX 3HAYCHHAX M U 1 NpaMas

m+2n—3)x+Cm—~n+1)y+6m~+49=0

napadadqaenblia OCH aOCLHCC B OTCeKaeT Ha OCH OpAHHAT OT~

pe3ox, paBHBIi —3 (cuMTas OT Havana Koopauuaat). Hann-
caTh ypaBHeHHE 3TOH MpaMoi,
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287. Onpenenntb, NpH KaKHX 3HAYEHHSX M W N TNpAMas
@em—nrn+8)x+m+3n—2y+2m+7n+19=0

napaniiellbHa OCH OPAMHAT M OTCEKaeT Ha OoCH abcuuce oT-
pe3oK, paBHbHi -5 (cudras OT Havana koopiuHat) Ha-
nucaTh ypaBHeHUe 3Toit MpsAMOR.

288. IloxasaTh, UTO B CAEAYIOUIHX CAyyYasx ABe NLaHHbE
npaMble TepeceKaloTcs, H HaHTH TOYKY HX I[epeceyeHHs!

1) x4+ 5y—35=0, 3x + 2y — 27 =0;

2) 14x — 9y — 24 =0, 7x—2y — 17 =0;

3) 12x+ 15y —8 =0, 16x L+ 9y — 7=0;

4) 8x — 33y —19=0, 12x 4 55y — 19 =0;

B) 3x+5=0, y—2=0.

289. JIokasaTh, UTO B CJAELYIOIHX CJAYYAdX ABe JaHHBIE
npsMble TapaJe/bHbl:

1) 3x 45y —4=0, 6x+ 10y +7 =03

2) 2x —4y+ 3=0, x — 2y =0,

3) 2x — 1 =0, x+3=0;

4) y+3=0, by —7=0.

. 290, Toxa3aTb, 4TO B CAEAVIOLHX CAydasaxX IBe JaHHbIE

npaMble COBNALAIOT:

1) 3x+ by —4 =0, 6x 4 10y —8 =0;
2)x—yV§=0, xV§—2y=O;
3) xV3—1=0, 3x— 13 =0.

291, Onpenenuth, Np¥ KaKUX 3HAUEHUAX @ U b Ipe nps-
Mble

ax —2y—1=0, 6x —4y—b=0
1) uMeloT OAHY OOINYIO TOUKY; 2) mapanienbHbly 3) coB=

najgaior
292, OnpelenuTb, Npd KaKUX 3HAYEHHAX M H n [ABe

npsMble
mx+8y+n=0,. 2x+my—1=0

1) mapannensusl; 2) COBNajfaioT; 3) mepleHAHKY/IsPHBI,
293. OnpelenuTb, IPH KAKOM SHAYEHHH M JBe NpAMbIe

(m—1)x+ my—5=0, me+@2m—1)y4+7=0
JlepecekaioTcs B TOUKe, JeXallell Ha ocu abcuuce
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294. Onpene/nutb, NPH KaKOM SHAYEHWUH m [Be IPAMbIe
mx+@2m-+8)y+m-+6=0,
em+ x4+ (m—Dy+m—2=0

nepecekaloTea B TOYKe, Jexkallell Ha OCH OPAHMHAT.
295. YcTagoBUTh, NMepeceKaloTess JH B OAHOH TOYKE TPH
npaMule B CACAYIOILUX Caydasx:

1) 2¢ 4+ 3y —1=0, 4x~B8y~+5=0, 3x—y+2=0;
2) 3x— y+3=0, bx+4+3y—7=0, x—2y—4=0;
32— y+1=0, x4+ 2y—17=0, x4+ 2y—3=0.

296, [lokaszats, utQ ecau Tpu mpambie A.x + By
{:-F C,=0, Asx -+ Bzy + C, =10, Asx -+ Bay 4 Cs3=0 nepge-
CeKaloTcs B OJHOH TOUKe, TO

A B, C
Ay, By Cy|{=0.
Ay By Cs
297. Jloxkasarb, UTO €CJH

4, By ¢
Ay, By, C,|=0,
A; B; Cs

7o Tpu npameie Ax =By 4<Ci =0, A+ Boy+ Cy =0,
Asx 4+ By o+ C3==0 nepeceraroTcs B OJHON TOUKE HAH
napaJJenbHbl,

V' 298, QupenennTh, NMPH KaKOM SHAYEHHH @ TPH NPAMEBIE
2% —y+3e&=0, $Fy+3=0, axfy—13=0 Gyayr
nepecekaThOst B OXHOH TOUKe.

299, laubl npsMoie: 1) 2443y —6=0; 2) 4x — 3y~
MH-24=0; 8) 2¢43y—9=0; 4) 3x—5y—2=0;
5) 5x +2y—1=20. CocraBuTth A1 HHX YDABHEHHUS <B OT~
peskax» ¥ MOCTPOUTH TH NpAMEBIE HA YepTexke.

300. BriyuciuTh RNJIOLIAAbL TPEYTOJbHHKA, OTCEKAEeMOro
npsiMod 3x — 4y — 12 = 0 or KoopAUHATHOTO YIJa.

301. Co¢TaBHTh ypaBHEHHE INPSMOH, KOTOPAaa MPOXOAHT
vyepe3 Touky M;(3; —7) u oTCceKaeT Ha KOOPAHMHATHLIX OCAX
OT/IHYHBIE OT HYJIS1 QTPE3KH OJHHAKOBOH BeJUUUHHL (CyuTafd
KaXXABA OTPEe30K HampaBJeHHBIM OT HayaJjga KOODIMHAT).

302, CocraBuTh ypaBHEHHE NPSMOH, KOTOPas NPOXOJHT
yepe3d TOYKY P(2; 3) u oTcekaeT Ha KOOPAMHATHBIX OCAX
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OTPe3KH PaBHON AJMUHBL, CUATAsl Kax[biH OTPe30K OT Ha-
ya/jga KOOPIUHAT.

303. CocTaBHTb ypaBHEHHe NPSAMOH, KOTOpasg HPOXOAHUT
yepes Touky C(l; 1) u oTcekaeT OT KOODJIHHATHOro yraa
TPEYTOJAbHHK C [JIOLLAJbIO, PABIOH 2 KB. efl,

V 304. CocTaBuTh ypaBHeHHMe NPSIMOH, KOTOpas MPOXOJHT
yepe3 TOUKy B(5; —5) u OTCeKaeT OT KOOPIAHHATHOTO Yyrja
TPEYTOJAbHHK € IIoWanblo, pasHo# 50 KB. en.

305. CocTaBHTh ypaBHEHHE MPAMOMH, "KOTOpast MPOXOJHUT
yepes Touky P (8; 6) v oTcekaeT OT KOOPAHHATHOrO yrJaa
TPEYroabHUK C IJ0ILAAbLIO, paBHOH 12 KB. en.

306. CocraBHTh ypaBHEHHe NpPSIMOH, KoTOpas MIPOXOAUT
yepe3 Touky P(12; 6) u oTcekaer oT KOOPAMHATHOrO yrJaa
TPEYroJbHUK C naolaneto, papaoi 150 k.. ed.

307. Uepe3s Touky M(4; 3) mposefeHa mnpAMas, oTce-
Kalolas OT KOODAWHATHOTO Yria TPeyrodbHHK, MI0lalb
KOTOpPOro paBHa 3 KB. eA. Onpejie/NuTh TOUYKH NepecedeHHus
3TOH NPSIMOH C OCAMH KOOPAHHAT.

308. Yepes toury M;(x1; y1), rae x1y1 > 0, npoBeneHa
npaMas

Y LY
'c’z'+b ?

OTCeKawllass OT KOOPAHHATHOTO YIJIAa TPEYTrOJAbHHUK, IO~
magb Kotoporo pasHa S.-Onpenesurtb, NPpH KakoM COOT-
HOILIEHHH MEXJAY BeJHUHMHAMH X1, 41 H S OTPe3KU a u b Gy-
IyT HMeTb OAMHAKOBble 3HAKH.

§ 14. HopmaabHoe ypaBHeHue npsiMoif. 3apaua
onpeneNeHHs PACCTOAHUSA OT TOYKH 10 TpsMoOi

IMycts Ha nnockoctn xOy paHa npaMad. IIposeseM uepes HawamQ
KOOpAMHAT TEepIeHAHKYAAp K JaHHOH NPAMOA H HA30BEM €ro HOPMAaJIhio,
O6osHauum uepe3 P TOUKY HepeceyeHus HOPMATH € JaHHOK TNpsMOM
H YyCTaHOBHM IOJOXHTeNbHOe HanpaBJeHHe HOPMamH o7 ToukH O
X TOoyke P,

Eenu o ectb nomapHmf Yrom HOpMandu, p — LJIHHA OTPE3Ka OP
(pue. 10), TO ypaBHeHHEe NaHHON MPAMOM MOMNKeT OHITh 3alHCAHO B BuAe

xecosa -t ye-sing — p=0;

1
YpaBHeHHe 5TOTO BHJA Ha3bIBATCA HOPMAaJIbHBIM.

ITycts nama xaxkasi-HuGyab TpsiMas M NPOM3BONbHAA TOuKa M*;
0603HaunM uepe3 d paccTostHWe Toukd M* ot gaHHOK npamoir. OTkno-
HeRHeM O Touku M* or npsMolt HasmiBaerca uHcao -+d, ecaM nammas
TOYKA H HayaJ0 KOOPIHHAT JeMaT IO pasHble CTOPOHBI 0T [JaHHOH
npaMof, u ~d, ecaM NaHHAs TOYKA H Hagalo KOOPAMHAT PacloO/IOXKEHbI
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M0 OJHY CTOPOHY OT AaHHOR mpsiMoft. (Jlna Touek, Jexautnx Ha caMmoft
npamoli, 6 == 0.) Ecau aausl kKoopiAusHato x¥, y* Toukn M* u Hop-
Ma/JbHOE ypaBHEHHe MPAMON X €Os ¢ - y sin oo — p = 0, To oTK;10HEHue §
Toykn M* oT 3TOH mpPAMO#l MOKET ObITh BHIYHCICHO N0 GopMmye

= x*cosa+ y*sina — p,

TakuM o6pas3oM, utobbl HAATH OTKJOHEHHe KaKOH-HHGyZb Toukn M?*
OT JaHHOH mnAMON, HYXKHO B JIEBYI0O YacTh HODPMAJbHOrO YpaBHEHUS
3TOH NPAMON BMECTO TEKYUIHX KOOpIH-
HaT MNOACTABHTL KOOPAWHATH TO4YKH M?*,
IlonyyeHHoe uWcno GyZeT paBHO HCKOMO-
MY OTKJOHCHHIO.

Uro6u HaliTH paccTosiHHe d OT TOUYKH
0 nOpsMOH, MOCTATOYHO BHYHCIUTL OT-
KJOHEHHE H B3%Th ero MOLY/b:

d=|8].

Ecau pano obuiee ypaBHCHHE NpAMON
Ax 4+ By+4C =0, 10, uTo6H NDPHBECTH
Puc. 10. ero K HOPMa/TbHOMY BHIY, HyXHO BCe YJe-
Hbl 5TOr0 YypaBHeHHs YMHOXHTh Ha HOp-
MHDYIOILHA MHOXKHTE/Ib W, onpenenseMeill GopmyJIoi

u=i'—_'—l__._.—-‘.
~ VAL B

8HAaK HOPMHPYIOLIEr0 MHOMKHTENS BhIGUPAETCH MPOTHBOMOJONXKHLIM 3HAKY
CBOGOJHOTO Y/JeHa HOPMHDPYEMOro ypaBHEHHS.

309. Ompenenurb, KaKWe H3 CASAYHILUX YpaBHEHHI
OPAMGIX ABAAOTCA HOPMAaJbHBIMH:

) .
) gx—5y—3="0; 2) 2x—gy—1=0;

5 12 o 5 12 o o
3) —lg-x—-lg-y+2=0, 4)———1-§-x+—ﬁy 2—-0,

B) — x4+ 2=0; 6) x —2=0;

7y y+2=0; 8) —y—2=0,

310. [IpuBectu obLiee ypaBHEHHE NPAMOH K HOpPMa/bs
HOMY BHAY B KAXIOM H3 Cle[yIOLIHX CJIy4yaeB: ‘

1) 4x — 3y — 10=0; 2) -;-x——g-y-}-lO:O;
3) 12¢x—5y+13=0; 4) x-+2=0;
) 2x —y — V5 =0,
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311, laup ypaBHeHUS NPSAMBIX:

) x—2=0;, 92 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—ysinp—qg=0, ¢g>0; P—ocrpuii yrom;
9) xcosPp-+ysinp+g=0, ¢g>0; P —ocTpbil yro..

OnpegeanTb MOOMSPHBIA Yroa HOPMaJH o ¥ OTPE3OK p
IS KaxXJOH K3 [LAHHBIX MPAMBIX; MO MOJyuYeHHbIM 3Haye-
HHIM TMapaMeTpoB o W p NOCTPOUTh STH NpAMbie HA 4Yep-
Texe (B NMOCAEJHHUX ABYX CiAydasiXx MOCTpPOEHUE NpPAMOH Bbl-
NONHKTh, cudtas fp=30° u g = 2).

312. Buiyucauts BeJMHYUHY OTKJOHeHUA § U paccros-
HHe ¢ TOYKH OT MNPAMOH B KaXKJAOM H3 CJACAYIOILUX CJy-
ftaep: 1) A(2; —1), 4x+3y+10=0; 2) B(0; —3),
Bx— 12y —23=0; 38) P(—2; 3), 3x—4y—2=0;
4) Q(l; —2), x—2y—5=20,

313. YcraHoBUTDH, sexatT qaud Touka M (l; —3) u nayaJgo
KOODAMHAT MO OAHY WM MO DPa3Hbie CTOPOHBI KaXAOH U3
cienyouux npamex: 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; —D5) saBasercss BepUIMHOA KBajpara,
OllHa H3 CTOPOH KOTOPOTO JIEXKUT Ha NpAMOl x — 2y —7 =
= (. Bulugcaurs naowanb 3Toro Ksaapara.

315. IlaBsbl ypaBHeHHS IBYX CTOPOH MPAMOYroJibHHKA
8x—2y—5=0, 2x+3y+7=0 u onna U3 ero BepilHH
A(—2; 1). Bolyncadrpe nJaoiiaib 3TOr0 NpAMOYTOJbHHKA.

316. loxasatb, uTO npsAMas 2+ y+ 3 = 0 nepece-
KaeT OTPesok, orpaHuueHHblfi Toukamu A(—5;1) u B(3;7).

317. JloxaszaTb, 4TO npsaMas 2x——3y+6_0 He mepe-
CeKaeT OTpe3Ka, orpaHuyeHHoro toukamu M (—2; —3) u
Mz (1; —2). ’

318. [MocnenopaTenpHbie BepIIHHBI UYETHIPEXYTOJbHHKA
cyts Touku A (—3; 5), B(—1; —4), C(7, —1) u D(2; 9).
¥CTaHOBUTh, HBASIETCA JIM OSTOT UETbIPeXYTOJbHUK BbI-
IYKJIBbIM.

319. IlocnegoBaresbubie BepPUIUHBI quprexyrmanKa
cytb Touku A(—1; 6), B(l; —3), C(4; 10) u D(9; 0).
Yeranoeuth, #ABASeTCS JIH  3TOT YeTHIPEXYrOJbHHK Bbl-
NYyKJIbIM, ‘
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320, Jlaunl pepimuubl TpeyroapHura: A(—10; —13),
B(—2; 3) u C(2; 1). Boluncaute AMUHY NepIeHAUKY/IAPA,
ONyLIEHHOTO H3 BepIIWHH B Ha MeJHaHy, NPOBEIEHHYIO
u3 pepuiyHbl C.

321. Cropourl AB, BC u CA tpeyroabunka ABC coot-
BeTCTBEHHO [aHH YpaBHeHUAMH X 21y —22 =0, bx —
— 12y 47 =0, 4x— 33y - 146 = 0, BrunciuTh paccToss
HHe OT leHTpa THXKEeCTH 3TOTO TPEYroJdbHHKA H0 CTOPO=
el BC.

322, BpiuucauTb paccTosHHe d MexXAy HapassesbHBIMH
NPAMBIMH B KaXXJOM H3 CJIEIVIOUIHX CAYYaes:

1) 3x—4y—10=0, 2) Bx—12y-+ 26=0,

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

323. [IBe CcTOpOHBI KBajpaTta JeXaT Ha NPAMBIX DX —
— 12y —65 =10, 5x — 12y 4 26 = 0. Briugcautp ero miao-
1ajb.

324. [okaszatb, uro npamass 5x —2y—1 =0 napades
JejbHa npaMbiM bSx —2y 47 =0, bHx—2y—9=0 u
AEUT PacCTOSTHHE MEeXAY HHMH MOTMOJaM.

325. Jlaupl TpH mnapaasejbHble npaMeie: 10x'3- 15y —
—3=0, 2x+3y+4+5=0, 2x 4 3y—9 = 0. YcraHopuTh,
YTO IepBas H3 HUX JIEKHUT MeXAY ABYMA JIPYTHMH, H BhI«
UHCJUTh OTHOWIEHHE, B KOTOPOM OHa J&JHT PacCTOSHUE
MeXKIy HHMH.

326. [dokasatb, uto depe3 TOuKy P(2; 7) MOXHO Ipo-
BeCTH [IB¢ NpaMble TaK, YTOOB HUX PacCTOSHHS OT TOYKH
Q(1; 2) 6paiu paBHb 5. CoCcTaBUTH YPaBHEHHS 3TUX NPSIMLIX,

327. okasaTp, uto uYepe3 Touky P(2; 5) MOXHO mnpo-
BEeCTH JBe IpsAMBle TaK, 4YToObl HX PAacCTOAHHA OT TOUKH
Q(5: 1) O6btn papubnl 3. CocraBuTh ypaBHEHUS 3ITUX Mpsi-
MBIX, ]

328. loxasarb, uro uepe3 touky C(7; —2) MoxKHO mpo-
BECTH TOJBKO OAHY NPAMYIO Tak, YTOGbl pacCTOSIHHE ee OT
tToukH A(4; —6) Oplio paBHo 5. COCTaBUTb ee€ ypaBHeHHE.

329. Jloxasartb, 4TO uepe3 TOUKy B(4; —5) HeBO3MOXK-
HO NPOBECTH HPSAMYKI Tak, YTOObl paccTOsiHHE ee 0T TOYKH
C(—2; 3) 6w10 paBHo 12.

330. BrigecTH ypaBHeHHE reoMeTpHYeCKOTO MeCTa TOYeK,
OTKJIOHEHHEe KOTOPHIX oT mpsaMoil 8x — 15y —25 =0 pag-«
HO —2. '
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331. CocTtaBuTh YypaBHeHHe TNpPAMBIX, MapaenbHbX
npamoii 3x —4y—10=0 u oTCTOAILHX OT Hee Ha pac-
cToaHun d = 3.

332. anbl J1Be cMexHble BeplluHbl kBazpaTa A(2; 0)
n B(—1; 4). CocTaBuTs ypaBHeHHS €ro CTOPOH.

333. Touka A (D5; —1) saBasieTcs BepHIMHOH Ksajapara,
OJHa H3 CTOPOH KOTOPOTO JIeXXHUT Ha NpAMOH 4x— 3y —
~— 7 == 0. CocraBuTb ypaBHEHHs HNpPSAMBIX, Ha KOTOPLIX Je-
3KaT OCTaJbHble CTOPOMAI 3TOr0 KBajparta.

334. [lanbl ypaBHeHHs] JBYX CTOPDOH KBajpara 4x —
—3y+3=0, 4x—3y—17=0 u oaHa H3 ero BeplIUH
A(2; —3). CocraBuTb ypaBHEHHS [BYX JADYrHX CTOpPOH
5TOr0 KBajpara.

335. [Jdannl ypaBHeHHd JBYX CTOpPOH KBajpara bx 4
H 12y — 10 =0, 5x-+4 12y 429 =0. CocraButh ypaBHe-
HUfl JBYX JApPYrHX ero CTOpPOH MNPH YCJIOBHH, UYTO TOYKA
M,;(—3; 5) JexHT Ha CTOpOHE 3TOro KBaJpara.

336. Orknonenus Touxu M or npaMbix 5 — 12y — 13=
=0 n 3x—4y —19 =0 paBHBI COOTBETCTBEHHO —3 H —b.
Onpeneantbh KOOPAHHATH TOUKH M.

337. CocrtaBuTb ypaBHeHHe NpsAMOH, mpoxoisuleil yepes
Touky P(—2; 3) Ha OLHHAKOBBIX pACCTOSTHHAX OT TOYeK
A{b; —1) u B(3; 7).

338. CocraBuTh ypaBHEHHe reoMeTpHUECKOro MecTa TO-

K, PaBHOyJa/JieHHBbIX OT JABYX OapaJjiefbHblX NpPSIMbIX:

1) 3«—y+7=0, 2)x—2y—+3=0,
3x—y—3=0; x—2y-+7=0;
3) b5x—2y—6=0,
10x — 4y + 3=0.

339. Cocrasuth ypaBHeHHs GHCCEKTPHC YrI/ioB, 06paso-
BaHHBIX JBYMS HepeceKaroUHMHCH NPSIMbIMH:

1) x— 3y+5=0, 2) x—2y—3=0,
3x — y—2=0; 2x+4y+7=0;
3) 3x+ 4y—1=0,
5x + 12y —2=0.

340. CocraButb ypaBHeHMSI HPAMBIX, KOTOPble IPOXO-
nat depe3 ToUky P(2; —I1) u BMecTe ¢ NpAMbIMEH 2% — y 4

F+95=0, 3x+46y—1=0 obpasyor paBHOGeApeHHHE
TPEyroJbHUKH,
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341. Onpenenuts, gexar an rouka M(1; —2) u navano
KOOpIHHAT B OJHOM, B CMEKHBIX HJIH BepTHKAJbHBIX YT+
JaX, o6pasoBaHHLIX IpPH NepecedyeHHH ABYX NPAMBIX:

1) 2x— y— 5=0,- 2) 4x4 3y — 10=0,
3x+ y+10=0; 12¢ -5y — 5=0;
8 x—2y— 1=0,
3x— y— 2=0.

342. Onpexnenutb, Jexart jau Touku M(2;3) u N(5; —1)
B OZHOM, B CMeXHBIX WM BePTHKaJbHBIX YyIVaX, o06pa3o-
BaHHLIX NPH IepeceueHHy ABYX NPAMbBIX:

) x—3y—5=0, 2) 2¢x+7y—5=0,
2x 4+ 9y — 2=0; x4+ 3y+7=0;
3) 12x+4+ y—1=0,
13x + 2y — 5=0.

343. OnpenenuTh, JEXKHT JH HAYaJo KOOpDJAHHAT BHY-
TPU HJIH BHE TPEYroJbHHKA, CTOPOHBI KOTOPOro AaHbl ypaB«
HeHusiMH 7x — By —11 =0, 8x+3y+3l =0, x4+ 8y—
—19=0.

344. OnpenmenHThb, JeXHT Ju TOouKa M(—3; 2) BHYTDH
WJIH BHe TpeyroJqbHHKA, CTOPOHH KOTOPOro MdaHbBl YpaBe
HeHUSAMH X+ y—4 =0, 3x—7y+8=0, 4x —y—31 =
= 0.

345. OnpenenuTb, KaKOH H3 YIJa0B, OCTPBbIH HJIH TYIOH,
06pasoBaHHBIX IBYMsS HPAMBIMH 3% —2y+5=0 n 2x-4

y—3 =0, corepKHT Hauamo KOOpAHHAT.

346. Onpenenutb, KakoH W3 YyIJI0B, OCTPHIH WJH TYyMOH,
06pa30BaHHBIX ABYMS INPAMHMH 33X —5y—4==0 n x-
-+ 2y -+ 3 = 0, conepxur Touky M(2; —5).

347. CocTaBHTh ypaBHEHHE OHMCCEKTPHCBI YIJ4 MeXAy
npaMbiMi 3x —y —4 =0 u 2x+6y +3 =0, B Kotopom
JeXHT HAYasJo KOOpAHHAT.

348. CocTaBuUTh ypaBHEHHE OHCCEKTPHCH YIJla MeXIY
nmpaMbiMe X —7y +5=0, bx-+45y—3 =0, cmexHoro
C yIJIOM, COJepiKallliM Haua/lo KOOpAHHAT

349. CocTaBuTb ypaBHeHHE OHCCEKTPHCH YIJIa MeXIy
npambiMd X + 29— 11 =0 1 3x —6y —5 =0, B KOTOpOM
JexuT touka M(1; —3).

350. CoctaBuTh ypaBHEHHe OHCCEKTDHCHL YIVIa MeXAY
npampiMa 2x —3y —5=0, 6x —4y-+7=0, cmexHOro
¢ yraom, copepxaiuuM touky C(2; —1).
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351. CocraBuTb ypanHeHHe OHMCCEKTPHCHI OCTPOTO Yraa,
o6pasoBaHHoro nByMa mnpaMeiMi 3x +4y—5=0 b5x—
— 12y +3=0.

352. CocTtaBduTb ypaBHeHHe OHCCEKTPHCHI TYIOro Yyraa,
06pasoBaHHOrO JAByMs npAMBIME X—3y+5=0, 3x—
—y+15=0.

§ 15. YpaBHeHHe nyukKa NpsMbIX

COBOKYIHOCTb TMPAMHX, TpPOXOZSIIMX uEpe3 HEeKOTOPYw Touky S,
Ha3biBaeTcs ﬂy'-lKOM NPAMBIX ¢ LEHTPOM S.

Eciw Awx+Biy+Ci=0 u Ax+ By +Co=10 —ypaBHEHHﬂ
ABYX np;nzbrx, nepecekalomUnXca B TouKe S, TO ypaBHeHHe

- o (dix+ By + C) 4+ B (Asx 4+ Boy + C,) =0, (1)

rle o, p — Kakue YroJHO YHCJA, He PaBHbie OJHOBDEMeHHO HY/JIO, onpe-
AeqseT OPSIMYI0, TaKXKe NMPOXOASLIYI0 Yepe3 TOYKy S.

Boaee Toro, B ypaBHenuu (1) uucia o, P Bcerza BO3MOXKHO MOJ0-
6path Tak, 4TOBLI  OHO onpeneaunn Jiobyio (3apaHee Ha3HaYeHHYIO)
NpaMylo, NPOXOAAILYI0 uepe3 ToukKy S, HHaue rosopd, a06yi0 NPAMYIO
nyuka ¢ ueutpom S. Ilostomy ypaBHenxe Buaa (1) HasbiBaeTcf ypaBs-
HeHHeM nyuyka (¢ uedHrpom S). -

Ecnu a 5£ 0, 1o, Aenst o6e yacTH ypaBHenusi (1) HA & H moJaras
— =2, TNOJyuYHM:

a
Alx+Bly+C;+k(A2x+Bgy+C2)=0. (2)

ODTUM ypaBHEHHEM MOXHO OMPEXCAHTb JOGYI0 NPAMYIO NyUKa € LeH-
Apou S, kKpowme TOH, KOTOpaﬂ COOTBeTCTBYET & == (, T. e, KpoMe NpPAMOR
2% + Boy + C2 =

353. Haity LlenTp nyuka NOpsIMbIX, IaHHOTO YpaBHEHHeM
a@x+3y—1+p(x—2y—4)=0

354, Hafitu ypaBHeHHe MNpsAMO#H, HNpHHaAJeXalleH Myy-
Ky NPSIMbIX oc(x+2y—5)+ﬁ(3x—2y+ 1)=0wu

1) mpoxoasumeh uepes touxy A(3; —1);
2) npoxoasulell yepes HaAyaJ 0 KOOP/JAHHAT,
3) mapaanesabHolt ocu Ox;

4) mapaJsanenbHol ocu Oy;

5) mapajaseibHOW HpsaMon 4x -+ 3y +5=0;

6) meprmeHIMKyAApHOH K npsmMod 2x -+ 3y + 7 =0.

355. CocraBHTb ypaBHEHHe MpPsIMOM, NPOXOASILEH yepes
TOUKY MepeceyeHH MNPAMbX 3x¥ —2y+5=0, 4x 4 3y —
— 1 == 0 u orceKaiolleil Ha OCH OPAHHAT OTPe30K b = —3,
PewnTb salauy, He onpefenss KOOPAMHAT TOYKH I[epece-
YeHHsl AaHHBIX NPAMBIX.

356. CocTaBHTh ypaBHeHHe NPAMOH, KOTOPas NPOXOAHT
4epes TOWKY IepeceueHHss InpaMbXx 2Xx4+y—2=0,
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X — b5y — 23 = 0 ¥ menuT nONOJAaM OTPE3OK, OTPAHHYEHHHI {1
ToukamMu M;(5; —6) u Ma(—I1; —4). Pewuts 3azauy, He
BLIYKCASAST KOOPAHHAT TOYKH MepeceuyeHHsl JaHHBIX JIPAMbIX,

357. JlaHo ypaBHeHHe MydYkKa OpAMBbIX o (3x —4y —3)+
+ B(2x + 3y — 1) = 0. Hanucarp ypapHeHue nOpsMoil 3To-
ro nydyka, OpPOXOAsLIeH Yepe3 ILEHTP TAXKECTH OLHOPOIHOH
TPEYroJbHOH IVIAaCTHHKH, BEPWIHHBI KOTOPOH CYTb TOUKHU
A(—1; 2), B(4;, —4) u C(6; —1).

358. JlaHo ypaBHeHHe Ny4yKa NpaMbiX o(3x —2y — 1)
+ B(4x — 5y 4 8) = 0. Hafitu npsiMmyo atoro myuka, mpo-
XOIAIIYI0 Yyepe3d cepedHHY OTpe3ka npamoil x -4 2y -4 4 =0,
3aK/IIOYEHHOTO MexAy npaMbiMd 2X¥ 43y +45=10, x-
+74y—1=0

359. JlaHbl ypaBHeHHA CTOpPOH TpPeyroJbHHKa X -} 2y —
—1=0, 5x4+4y—17=0, x—4y-+11=0. He onpe-
Aensiss KCOPAMHAT ero BepIHH, COCTABHTb YPABHEHHsS BB«
COT 3TOTrQ TPeyroJbHHKA.

360. CocTaBuTb ypaBHeHHMe NpAMOH, NpoxoldalleH yepes
TOYKY TepeceyeHHsi NpaAMbX 2% +7y —8 =0, 3x 42y -
+ 5 =0 nox yraom B 45° K npamoli 2x 4+ 3y —7 = 0. Pe-
IHTh 327a4y, He BBLIYHC/AS KOODAHHAT TOUKM MepeceyeHHs
JaHHBIX NPAMBIX.

361. B tpeyronbHuke ABC paHel ypaBHEHHSI BBICOTHI
AN: x+5y—3=0, Boicorl BN: x4+y—1=0 un cro-
poubl AB: x4 3y —1=0. He onpegensa xoopaurar Bep-
IIHH H TOYKH IlepeceyeHHs BbICOT TPEYroNbHHKA, COCTABUTH
ypaBHeHHe IBYX NPYruX CTOPOH H TPeTheH BBLICOTHI.

362. CocTaBuTh ypaBHeHHs1 cTOpPOH Tpeyroibuuka ABC,
3Has ojuy ero BepiuHHy A(2; —1), a TaKxe ypaBHeHuH
BhcoTH 7X — 10y 4+ 1 = 0 u 6HccekTpuch 3x — 2y + 5==0,
NpPOBeJleHHbIX H3 OJHOH BepIMHBEL. PemuTth 3ajady, He Bbl«
ycana KoopauHat Beputun B u C. )

363. Jlano ypaBHeHHe Myuka NpAMHEX a(2x 4y 4 8)
+B(x¥ +y + 3)=0. Haiity npsmble 3Toro nyuka, OTPe3KU
KOTOPHIX, 3aK/IOUEHHble MeXNy MNpaAMbMH ¥ —Yy—5 =0,
x—y—2=0, pasen }/5.

364. Jlano ypaBHeHHe NMyyKa fpaMblX a(3x—+4y— 1)
+B(2x—y—9)=0. [Joxasarb, uT0 nOpAMaAf X+ 3y 4
+ 13 = 0 npusagiexur 3TOMy HyuKy.

365. Jlano ypaBHeHHe Iyuka npsMux o (dx + 3y +6) 4
+ B(3x — 4y — 37) = 0. Jlokasarb, 410 NpsIMas 7X + 2y —
— 15 =0 He NpHHAANEXKHUT 3TOMY NYUKY. .

366. Jlaso ypapHeHHe Nydka NpAMLIX a(3x 42y —9)
4+ B(2x 45y +5)=0. Haitry, npu xakoM 3HaueHud C
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npaman 4x—3y+ C=0 Oyner HNpHHaZIeXKaTb 3TOMY
nyuK

y 3g7. JlaHo ypaBHeHHe Nyuka NpAMBIX & (bx 43y —7) 4
+ B(3x 4 10y 4+ 4) == 0. Ha#itu, npu Kakux 3HAYCHUAX a
npaMast ax -5y +9 =0 ne 6YILeT NPUHALJEXKATb 3TOMY
MyukKy.

y368 Llentp myyka  NpAMBIX oc(2x——-3y+20)+
“+B(3x +5y—27)=0 sasasercs BepmHHOH KBajapara,
JHaroHajb KOTOPOro JIGXKHT Ha HPAMOH X+7y—16 =0,
COCTaRUTh ypaBHEHHS CTOPOH H BTOpPOH [NHAroHajJH 3TOro
KBajpara.

369. Hano ypapHeHHe myuKa npamblx a(2x -+ 5y +4)+4
+ B(3x — 2y + 25) = 0. Haittu npamywo atoro myuka, oT-
CeKalollyl0 Ha KOOPAMMATHHX OCAX OTJIHMYHbIE OT HYJs OT-
pE3KH paBHOH BeJMUHHBI (CUMTash OT Hadaja KOODAUHAT).

370. [laHo ypaBHeHHe Nyuka NpaMblXx a(2x4-y-+ 1)+
4 B(x —3y—10)=10. Hafitu npamMble 3TOro myuka, orce-
Kamollie Ha KOODJAHMHATHHIX OCAX OTPe3XKM DaBHOH IJHHbI
(cuuTas oT Hauaga KOOPAHUHAT).

371. Jlano ypaBHeHHe mnyuka OpsiMbIX o (21x -+ 8y —
— 8+ B(llx4+3y+12)=0. Ha#itu npsaMbie 35TOro
Ny4yKa, OTCEKaIollHe OT KOOPIHHATHLIX YIJIOB TPeyrojbHU-
KU ¢ ILIOHIAAbIO, pPaBHOU 9 KB. ef.

372, Ilano ypaBHeHHe NyuKa NpAMHX a(2x4-y 4-4) 4
B (x — 2y —3)=0. loxasarth, UTO cpenu HPSIMBIX 3TOTO
nyuKa CYyLIeCTBYeT TOJMBKO ONHA NpsiMas, OTCTOsasf OT
Touky P (2; —3) Ha paccTOAHHH d=1/10- Hanucare
ypaBHeHHEe 3TOH NpAMOH.

373. lano ypaBHeHMe NyyKa NpAMHIX o (2% — y—6)4-
+ B(x—y—4)==0. TokasaTb, 4TO cpeAu NPAMBIX 3TOrO
IIyyKa HeT HpAMOH, oTcToalied oT ToukH P(3; —1) Ha pac-
crosaHuM d = 3

374. CoctaBuTb ypaBHEHHe NpSIMOH, Tpoxoxamied ue-
pes TOUKY MepeceueHus NPAMBIX X+y—50=0, x—
—2y+10=0 u_orcrosime#s or Toukn C(—1; —2) ua
'paccrossni d = 5. Pemutb 3anauy, He BBIUHCIAS KOOP-
JIMHAT TOYKH [epeceyeHHsl HaHHBLIX TIPAMBIX.

375. laHo YypaBHeHHe Tnyuka nNpaMbIX «(bx -2y 4
“44) 4+ B(x + 9y — 25) = 0. Hanucats VpaBHEHHS IIPSAMBIX
3TOr0 TIyuka, KOTOpLHIe BMecTe ¢ NPAMBIMA 2X — 3y 4
+5=0, 12x+8y—7=0 o6pasyi0oT paBHOGenpeHHbIE
TPEYroNbHUKH,

376. CocTaBUTL ypaBHeHHe NPSMOH, KoTopas NPOXOLUT
yepes TOUKY mepecedeHHs npaAmbXx llx 43y —7 =0,
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12x 4+ y— 19 =0 Ha OAMHAKOBBIX PaCCTOSHHAX OT TOUEK
A(3; —2) u B(—1; 6). Pemntp 3amauy, He BBHIYHCAAA
KOOpPIHHAT TOYKH IepeceyeHUs NAAHHBIX NPAMBIX.

377. Ilaukl ypaBHEHEs IBYX NMYYKOB NPSMBIX

@ (5% 4 3y —2) + B, Bx — y — 4) =0,
et —y+1)+82r—y—2)=0.

He onpenmensis HX HEHTPOB, COCTABHTb YpaBHEHHE NPAMOH,
npuHaanexallell 060UM MyyKaM.

378. Cropoust AB, BC, CD u DA ueThipexyroJbHHKA
ABCD 3apmaHel COOTBETCTBEHHO ypaBHeHHAMH bx 4+ y -
+13=0, 2x—7y—17=0, 3x+2y—13=10, 3x—
4y 4+ 17 = 0. He onpenensss KoOpAHHAT BepIIHH 3TOro ye-
THIPEXYTOJAbHHKA, COCTABUTH YpaBHEeHHS €ro JAuaroHajeli
AC u BD. . '

379. llentp nyuka npamelx e (2x <+ 3y <4 5)+ pB(3x —
—y+2)=0 saBasgercs ONHOH H3 BepIIWH TPEYroJbHHKA,
JBe BBICOTBHI KOTOPOro AaHbl ypaBHeHusiMH X — 4y -+ 1 =0,
2x+y+ 1 =0. CocraBuTh YpaBHCHHA ,CTOPOH 3TOTO Tpe-
YroJIbHHKA.

§ 16. TloasipHoe ypaBHeHHe NPAMOMH

[Ipamad, npoBelleHHas wepe3 MNOJIOC NEPNEHAHMKYJIAPHO K JAaHHOMH
npAMOM, HasnBaeTca ee Hopmaablo. OG03HayuM OykBofi P Touky, B KO-
TOPOH HOpMaJb lNlepecekdeT NPAMYIO; YCTAHOBHM HAa HODMAaJH IOJO0XH-
TeJbHOE HanpaBieHHe OT ToukH O
K Touke P. Yro.a, Ha KOTOPHIH HYy¥XKe
HO TOBEpPHYTh NOJSPHYIO OCb JO

HaJoXeHua ee Ha oTpesok OP, 6y-
AeM HA3HBATb TNOJAPHEIM  YIVIOM
HOPMAJTH.

380. BoiBecTy  moussipHoe
ypaBHeHHe NpsMOH, 3Had ee
paccTtogHue OT HIoJca p u
HOJAAPHBIA YroJq HOPMaJH o.

Pemenne 1-f cnoco6. Ha
naHHof npsiMolt § (puc. 11) BO3b-

Puc. 11. MeM TNPOH3BOIBHYIO Touky M ¢ mo-

JSPHHIMH KoopamHaTamu © u 0.

Touxky mepeceacHHs OpSMON S ¢ ee HOpMAIbIO o6osunayum Gyksod P. U3
NPAMOYTOMLHOTO TpeyronbHuka OPM naxomum:

p
p='€£(e__a)- (1)

Mbl MoMyumaH YpaBHeHHe ¢ ABYMa TNepeMeRHuME p H 0, KOTOPOMY
VAOBNETBOPAKT KOODIHHATH BCAKOH Toukn M, JexameR Ha NpsAMOd S,
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M He YJOBJETBOPAIOT KOOPAHHATH HHKAKOW TOYKH, He JeXallelt Ha 3TOli
npamof. CnemoBaTenbHO, ypaBHeRwe (1) dABIdeTCS YpaBHEHHEM nps-
Mol s. Takum o6pasom, 3amaya pelueHa.

2-1 cnoco 6. Dymem paccMaTpHBaTh MAEKapTOBY IIPSIMOYTOJABHYIO
CHCTEMY KOODJIHHAT, MOJIOXUTeNbHAsA MOMYOCh aOCLHCC KOTOPOW COBMa-
naeT ¢ MONSPHOH OChIO 3aJaHHON moaapHOi cucTeMbl. B 3T0# Aekapro-
BOM CHCTeMe MMeeM HOPMaslbHOe ypaBHEeHHe NPAMOH S:

xcoso +ysina—p=0, (2)

Bocmonb3yeMcs  GopMynaMu n}ieoﬁpasosanm NOJIIPHBIX KOOPAHHAT B
JEeKapToBHI:
x=pcos6,

y=psin0. (3)

[ToncraBasas B ypaBHeHHe (2) BMecTO X M Y BhIpaxeHHs (3), Noayuum:

p(cosBcosa +sinBsina)=p
HJH

- P
p'_cos(B—-oz) ’

381. BriecTH [DOAsIpHOE YypaBHeHHe MNpPAMOH, €CIH
IaHbl:
1) yron B Hak/aoHa npsiMOH K NOJSIPHOH OCH H JJHHA

nepneHAHKYasapa p, ONYLIEHHOrO H3 INOJI0Ca Ha 3Ty Nps-
3T

mylo. Hanucarth ypasHeHHe 3Tolt NpsIMOA B caydae [3=%,
p=3; .

2) OTpe3oK a, KOTOPHHl OTceKaeT IpaAMas Ha TOJAp-
Ho#t OcCH, CYHTaf OT INOJICa, W MNOJSPHBIH yron o« HOp-
Maau 3to#l npsamoll. Hamucate ypaBHenue 37Ol mpsaMoR

B cyyae a=2, o= — -,

| 3) yron P HaKmOHA NpAMOH K NOJSPHOH OCH M OTpe-
80K @, KOTOPBIA OTCekaeT NpsiMas Ha IOJAPHOR OCH, CUH-
Tas or nomwca. Hanucats ypaBHeHHe 3TOH npsiMo# B cav-

Tt
uae f=-, a==~.

' 382. BriBecTH NOJIAPHOE ypaBHEHHE NPAMOH, MPOXOAA-
meii yepes Touky M;(p:30;) M HAKNOHEHHOH K nNOJspHOR
OCH o[ yriioM P.

383. BriBecTu noasipHoe ypasHeHHe NpAMOH, Npoxond-
mel uepe3 TOouKY M (p1;6,), DOJAApHHH yrosm HopmaJaH
KOTOPOH  paBeH o. :

384. CocraBuTh ypaBHeHHe NOpAMOMN, MNpPOXoAdlleH ue-
pe3 Toukn Mi(p1; 61) ¥ Ma(p2; 62).



I'TABA 4

FrEOMETPUYECKWE CBOWMCTBA JIHHUN
BTOPOTO MOPAAKA

§ 17. OkpyxHocTb

YpapHeHue
(x—a)?+(y—BrE=Rr (1)

OmpeacsasneT OKPYXHOCTh paguyca R ¢ uentpom C(a; fB).
Ecan UeHTp OKpY:KHOCTH COBHajaer ¢ HauagoM KOOPAHHAT, T. €.
ecay o == 0, § = 0, T0 ypaBseHHe (1) npuHHMaeT BHA

x4y =R (2)

385. CocraBuTh ypaBHEHHE OKPYXKHOCTH B KaxXIOM H3
cJaeyIOIIUX CAYYaeB:

1) ueHTp OKpY:KHOCTM COBHAamaeT ¢ Haua/JOM KOOPIHHAT
U ce paruyc R = 3;

2) UEHTp OKDPYKHOCTH coBlamaer ¢ Toukofi C(2; —3)
H ee paguyc R = 7,

3) OKpY»KHOCTb NpPOXOAMT uYepe3 HAYAJO KOOPAMHAT H
ee LIGHTp copnajgaer ¢ Touko# C(6; —8); _

4) OKpYXHOCTb NPOXONHT uyepe3 Touky A(2; 6) u ee
nenwTp copnajaaer ¢ toukod C(—1; 2);

5) toukn A(3; 2) u B(—1; 6) ABAAOTCA KOHIAMH Of-
HOI'0 M3 NHAMETPOB OKPYXKHOCTH;

6) LeHTP OKPYXHOCTH COBNAJaeT C HaydjJlOM KOOPAMHAT
n npamaa 3x—4y-+20=0 gBaderca KacaTelbHOH K
OKPYKHOCTH; ,

7) UeHTP OKDY:KHOCTH coBnanaer ¢ toukod C(l; —1) u
npamas 5x — 12y 4 9 == 0 aBageTca KacaTeJabHOH K OKDPYXK-
HOCTH;

8) OKpPYXHOCTb MPOXOLHT uepea TOUYkH A(3; 1) w
B(—1; 3), a ce neHTp JeXKHT Ha mpamol X —y—2=0;

0) OKpPYyKHOCTb NPOXOAHT dYeped Tpu Touku A(l; 1),
B(ly —1) u C(2; 0);

10) OKpyKHOCTL NPOXOAHT Hepe3 TPpu Teuku; M;(~1; 5),
My(—2; —2) u Ms(5; 5), ~
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386. Touka C(3; —1) dpasieTcq UEeHTPOM OKPYIKHOCTH,
orcexawiei#t Ha npsamoil 2x — by 4 18 =0 xopay, AauHAa
kotopoit papHa 6. CocTaBUThb ypaBHeHHe 3TOH OKPY:KHOCTH.

387. Hanucats ypaBHeHHs1  OKDYXKHOCTEA  pamuyca
R=1V5, xacaomuxcs npamoit x—2y—1=0 B Touke
Mi(3; 1).

388. CocraBHTh YypaBHeHHE OKDYKHOCTH, Kacawuielcs
JBYX TNapaJfiesbHbiXx npambix: 2x+y—5=0, 2¢x+}+y 4
- 15 = 0, npuuem oxHOl u3 HHX — B Touke A (2; 1).

385. CocraBuTb YpaBHEeHHS! OKPYXKHOCTeH, KOTOpLIe Mpo-
xonat uepe3 Touky A(l; 0) u KacawTcs ABYyX mapaneb-
HeIX npambix: 2x+y-+2 =0, 2x+y — 18 = 0.

390. CocTtaBuTh ypaBHEHHE OKPYKHOCTH, KOTODas, uMmed
IeHTp Ha npamoil 2¥ -4y = 0, KacaeTca npsaAMBX 4x —
—3y+10=0, 4x — 3y — 30 = 0.

391. CocraBuUTh YpAaBHEGHHS OKpYKHOCTeH, Kacawluxcs
JBYX MepeceKalomuxca npaMeix: 7X —y—5=0, x+ y 4
- 13 = 0, npuueM oAHO# u3 HUX — B Touke M4(1; 2).

392. CocraBuTh YpaBHeHUsI OKPYXKHOCTe#, NPOXOAAIIHX
yepe3 HayasJ0 KOODAMHAT U KACAKIIUXCA IBYX MNepecekaio-
IMHXCA NpAMBIX: X + 2y —9 =0, 2x —y 4 2=0.

393. CocraBuTh ypaBHEeHHS OKPYXHOCTeH, KOTOpbIe, HMed
IeHTphl Ha npamoil 4x — 5y — 3 =0, KacawTcad npsaMbIX
2x—3y—10=0, 3x—2y+5=0.

394. Hanucatb ypaBHEeHHS OKPYKHOCTeH, MPOXOASIIHX
gyepes Touky A(—1; 5) u kacaloIiHXca OBYX Mepecekaio-
IHXCA npaMbx: 3Xx 44y —35 =0, 4x4- 3y 4 14 = 0.

395. Hanucate ypaBHeHUS OKDPYKHOCTel, KacalIiuxca
Tpex npsambix: 4x—3Yy—10=0, 3x—4y—5=0 u 3x —
—4y —15=0.

396. Hanmucate ypaBHeHHUS OKPYXKHOCTeH, KacaloI{HXCS
Tpex mpsiMbix: 3x 4y —35=0, 3x—4y—35=0u x —
— 1 =0.

397. Kakue H3 HHXKENPHBOAMMBIX YpaBHeHUH omnpeje-
asiot okpyxHocru? Hafitu nenrp C u paamyc R Kaxnoir
U3 HUX:

1) (x — 82 -+ (y + 2)2 =25; 2) (x4 22+ y2=64;

3) (x—52+(y+22=0; 4) >+ (y — 57 =5;

5) 2+ y? — 2x + 4y — 20 =0;

6) £+ y* —2x+ 4y + 14=0;

7 24y +4x—2y+5=0; 8) 24 42+ x=0;

9) x84+ ¢+ 6x—4y+ 14=0; 10) s* 442+ y=0.
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398. YcraHOBUTh, KaKHe JIHHHH ONpPeNe/IfIOTCS Clelylo-
UMY YpaBHEeHHAMHU: -

) y=+V9—x;  6) y=15—164 —x;
9) y=—VB —x%; 7 x=—2—V9—¢;
3) x=—V4—¢%; 8) x=—2+V9—¢;
4) x=+ V16 —4; 9)y———3—1/21—4x—x2
5) y=154 164 —£2; 10) x=—5+V4O—6J—y

M306pa3uTh 3TH JHHHH HA 4epTexKe.

399. YcTaHOBHTb, KaK pPAacHoJOXKeHa TOouYKa A(l; —2)
OTHOCHUTE/IBHO KaXKIOH H3 cneﬂylomux OKDYKHOCTEll — BHY-
TPH, BHe WJIH Ha KoHtype: 1) X242 =1; 2) x24 y2=15;
3) x24-y2=29; 4) x*4y*— 8x—4y—5 0; 5) x2+
4 y2 — 10x 4- 8y = 0.

400. OnpelequTh YypaBHeHHe JIHHHH LEHTPOB JBYX
OKDYZKHOCTeH, 33JlaHHbIX YPAaBHEHHSMH:

D) (x =32+ 4=9 H(x+2P4(y—1P=1;
2) (x+2P+(y—1P=16 u (x+2)2+(y+5)2——-25
) P+ —4x+6y=0 n x2+y?—6x=0;

4) P24+ yP—x+2y=0 ux*+ y>4-5x+2y—1=0.

401. CocraBuTh ypaBHeHHe JHaMeTpa OKPYXHOCTH X2 -
G- y2 4+ 4x — 6y — 17 = 0, nepneHAUKYJAAPHOTO X NPAMOHU
5¢x 42y — 13 = 0.

402. BuluucMUTh KpaTydalilliee pacCTOSHHE OT TOYKH [0
OKPY2KHOCTH B KaXJ0M H3 CIeAyIOLIUX Ciyyaes:

a) A(6; —8), x4 y2=09;

6) B(3;9), 22+ 42— 26x + 30y 4 313 = 0;

B) C(—7; 2), x24 42— 10x— 14y — 151 = 0.

403. OnpefenuTb KOOpPILHHATBHI TOUEK NepeceyeHHUd Ipd-
MOl 7Tx — y 4+ 12 = 0 1 ogpyxkHOCTH (¥ —2)2+ (y—1)2 =
= 25.

404. Onpenenutb, Kak pacnojiojkeHa MpAMasg OTHOCH»
TeJIbHO OKPYXKHOCTH (NepeceKaeT JM, Kacaerca WJU NPOXO-
JIUT BHE ee), eCJH NpsAMasd H OKPYKHOCTb 3aMaHbl cenyio-
UIHMH YpaBHEHHSIMH:

) y=2x—3 u x>+ 4> —3x+4+ 2y —3=0;

%) y= Fr—- u Aty —8x+2+12=0; .

3 y=x+10u L2+ y°—1=0,
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405. OnpenennTs, NpH KaKuX 3HAYCHHAX YIJOBOro Ko-
sadpduurenTa k npamaa y = kx

1) nepecekaer oKpyXHOCTh X2 y2— 10x -4 16 = 0;

2) KacaeTcsi 3TOH OKPYKHOCTH;

3) NPOXOAUT BHe 3TOH OXPYXHOCTH.

406. BriBecTu yCJ0BHe, IPH KOTOPOM IpsiMas Y = kx 4
-+ b Kacaerca OKPYXKHOCTH X2+ y2 = RZ,

407. CocTaBUTh ypaBHeHHe JHaMeTpa  OKPY:KIIOCTH
(x—2)2+4 (y+ 1)2= 16, npoxoadaulero uepe3 cepeluHy
XOpZbl, 0OTCeKaeMOl Ha npamMoi x — 2y — 3 = 0.

408. CoCTaBHTH ypaBHeHHe XopAbl OKPYZKHOCTH
(x —3)2+4 (y — 7)2 = 169, neasueiica B Touke M (8,5; 3,5)
Nomoaam.

409. OnpeneauTs AJIUHY XOpPAbl OKPYIKHOCTH (X — 2)2 -
=+ (y — 4)2 =10, penauieiica B Ttouke A(l; 2) nomonam.

410. JaHo ypaBHeHHEe Ty4Ka MpsMbIX o (¥ — 8y -+ 30)
4 B(x+ 5y —22) = 0. Hafitu npsMble 3TOr0 Iyuka, Ha
KOTOPBIX OKPYKHOCTh X2~ y* — 2X -+ 2y — 14-= 0 orcekaer
xopabl aaurow 21/ 3.

411. Jaun npse okpyxuoctd (x — m,) + (y — ny)* = R3,
(x —my,P + (y — n,f =R}, Tepecekawlunecs B TOUKaX
Mi(x; yi) u Ma(xs; y2). Hokazatb, uro nwbasi OKpy:K-
HOCTh, NpoXOAsiuiag deped Touku My, Ms, a Takxke npsmasn
MM;, wmoryr OLITb oONpejeseHbl ypaBHeHHeM  BH71a
(= m P (s —mf — R+ B[(x — maf+(y —nof — RE=
= (0 mpu HansexalleM BbiGOpe uKcesa o U f.

412. CocTaBUTh YpaBHeHHe OKPYKHOCTH, NPOXoAsilief
yepe3 Touky A(1l; —1) W TOUKH mepeceueHHs] ABYX OKPYX-
Hoctell: X2+ 424+ 2x— 2y —23 =0, x24 y>—6x - 12y —
—35=0.

413. CoctaBUTh YpaBHeHHe OKPYXKHOCTH, IpOXOASALIeNl
yepes Hauaso KOOPAHHAT H TOUKH IlepeceueHus NBYX OKPYHK-

Hocreit: (x4 3)24 (y+1)2=25 (x—2)24- (y}+4)2=

—

414. CocTaBUTh ypaBHeHHe NPAMOH, MPOXOAsSlled uepes
TOUKH MepeceyeHUs IBYX OKPYXKHOCTeH: x2 4 Y2 4 3x-— gy ==
=0, 3x24 3424 2x 4y = 0.

415. BpluMCJIHTL DACCTOSIHHE OT ULeHTPpa OKPYKHOCTH
x2 4 y2 = 2x [0 NpPAMOH, NMpoxoaAlliefi yepe3 TOUYKH mepece-
yeHUS ABYX OKpyxHocTell: X2+ 424+ 5x — 8y 4+ 1 =0, x2 4
- y2—3x 4 7y ~ 25 =0.

416. Onpenennts ANUHY 0Omiefi XOpABl IBYX OKPYXKHO-
cref: X2 4 42 — 10x — 10y == 0, ¥ 4 42 4 6x 4 2y — 40 = 0.
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417. IlenTp OKPYXHOCTH JeXHUT Ha npsMoit x4y = (.
CocrapuTh ypaBHeHHe 3TOH OKPYXKHOCTH, €CAH H3BECTHO,
YTO OHA NMPOXOIHF Yepe3 TOUKH MepeceyeHHs IBYX OKPYyXK-
Hocteli: (X—1)2q (4 +5)2=150, (x4 1)24 (y+ 1) =
== 10.

418, CocTaBuTh ypaBHeHHE KacaTeJbHOH K OKPYKHOCTH
¥4 y2 =5 B Touke A(—1; 2).

419. CocraBuTh ypaBHeHHE KacaTeJbHOH K OKDPYXHOCTH
(x4 2)2- (y — 3)2 == 25 B Touke A (—5} 7).

420. Ha oxpyxuoctu 16x% 4- 1642+ 48x — 8y —43 =0
HafiTH TOUKy M,, 6amxaliuyio K npaMol 8% — 4y + 73 =0,
W BBIYHC/IHTb paccTosinHe d OT ToukW M; ;o 3Toit mps-
MO1. .

421. Touka Mi(x1; Y1) JieXXUT Ha OKPYXKHOCTH x2 4 y2 =
== R2, CocTaBUTb YpaBHeHHe KacaTeJbHOH K 3TOH OKPYKHO-
CTH B TOouke M.

422, Touka Mi(xs; Y1) JEXKHT Ha OKPYXKHOCTH
(*—a)24 (y —p)2 = R2 CocraBuTh YypaBHeHHe Kaca-
TeJMbHOH K 3TOH OKPYIKHOCTH B TOuke M;.

423. OnpenesuTh OCTPBEIA Yros, o6pa3oBaHHBI NpH Ie-
pecedenur mOpaMol 33X —Yy-—1=0 H OKPYXHOCTH
(*—2)24y>*=5 (yraom Mexiy NPSMOH H OKPYKHOCTbIO
HasbiBaeTCA Yros MexJAy NpsMoH ¥ KaCaTeJbHOH K OKPYyX-
HOCTH, POBEJIeHHOH B TOYKE UX IepeceyeHus).

424, Onpefendrb, NOL KaKHUM YIJIOM INepeceKkaloTcd JBe
OKPYKHOCTH; (x—3)24+ (y—1)2=28, (x—2)24-
H- (y 4+ 2)2 =2 (yraoM MeXjay IByMs OKPYXKHOCTAMH Ha-
3B|BaeTC YroJ MeXIy HX KacaTe/lLHBIMH B TOYKe Mepece-
UeHHd).

425. BpiBecTH YC/NOBHE, NPH KOTOPOM [BE€ OKDYXHOCTH
(= o) + (g —B) =R, (¥ — ] +(y —f) =R; nepe-
CEKamTCd MOL NPAMBIM YIIOM.

426, JIoka3aTh, YTO JBe OKPYKHOCTH

2+ P —2mx — 2ny — m?* -+ n?* =0,
A4y —=2nx42my+m’ —n?=0

nepecekaloTcsl NoA NPsiMbIM YTJIOM.
5 5
427. VI3 touku A 5 — 3| NMPOBELeHHl Kacare/bHble
/

K OKpYyxKHOCTH ¥2< y2 = 5. CocTaBHTb HX ypaBHeHHS.

428. 13 rtouku A(l; 6) mnposefens KacaTenbHble K
OKPYXHOCTH X2 -4 424 2x — 19 =0, CocraBuTh HX ypaBs
HeHus,
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429, JTano ypaBHeHHe Myuka MNpAMBIX. o (3x< 4y —
wse 10) 4- B(3x — y —b) = 0. Halitu npsimble 3TOro myuka,
KOTOpble KacalTCsi OKPYXHOCTH X2 424 2x — 4y = 0.

430. I3 touku A(4; 2) mnpoBeleHb KacaTesJbHble K
okpyxkHocTH X2 y2=10. Onpenenurs yroxa, o6GpaszoBaH-
HbIA 3THMH KacaTeJbHbIMHU.

431. s Ttoukun P(2; —3) mpoBeldeHbl KacaTe/JbHble K
okpyxHocTH (X —1)2-4 (y -+ 5)2=4. CocraBurh ypabHe-
HHE XOpjbi, COeIHHSAIOUIEH TOYKY KAaCaHHA.

432. U3 Ttouku C(6; —8) mpoBeieHb KacaTeJbHble K
OKPYXHOCTH X2+ y? = 25. Bpuucaurb paccrosinue d Ot
tToykd C 10 XOpAbl, COeAUHAIOLIEH TOYKH KaCaHHS.

433. Uz Ttouku P(—9; 3) npoBeleHb KacartejbHble K
OKpYXHOCTH X2 - y2— 6x -+ 4y — 78 = 0. Beluncaurs pac-
cTosHHe d OT LIEHTPa OKPYKHOCTH A0 XOpPJAbI, CoefHHsIoIel
TOYKH KacaHUS.

434. Y1z touku M (4;—4) nposeneHbl KacaTegdbHbie X
OKDPYKHOCTH X2 Y2 —6X -2y 4 5 =0. Bruyucaurb nnau-
Hy d XOpAbl, COCIHHSIOICH TOYKH KaCaHHs.

435. BhIYHCAHUTL AJHHY KacaTeJlbHOH, IPOBEAEHHOH H3
toykd A(l; —2) K okpyxHOcTH X2+ 42+ x — 3y —3 = 0.

436. CocTaBuTb YPaBHEHHUS] KACAaTeJbHBIX K OKPYXHOCTH
x4 y2+ 10x —2y + 6 =0, mapaanenbHHX npsmoit 2x -
Hy—7=0.

437. CocTaBHTb YPaBHEHHSI KAaCaTeNLHBIX K OKPYKHOCTH
12+ y2 — 2x + 4y = 0, NepHeHAUKYJASAPHBIX K NpAMOH X —
—2y+9=0.

438. CocTaBUTb yPaBHeHHE OKPYXHOCTH B MOJISIPHBIX KO-
OpAMHATaX MO AAHHOMY paauycy R H MOJAPHBIM KOOpAHHA-
tam Lenrpa C(R; 0¢).

439. CocTaBUTh ypaBHEHHE OKPYKHOCTH B MONAPHHIX KO-
opAMHATaX M0 AaHHOMY PajuMycy R M NMOJSPHBIM KOOpAHHA-
tTaMm LeHTpa OkpyxHoctH: 1) C(R; 0); 2) C(R; m);

3 c(rR;£); 9 (R —F).
440, Omnpegenuts MOJsipHblE KOOPAMHATHL LieHTpa M pa-
LHYC KaXKIOH M3 CIeNYIOIHX OKpYyxXHOCTeH: 1) p =4 cos 0;

2) p=3sin0; 3) p=-—2cosB, 4) p=~—bsinG;
5) p=6cos (5 —06); 6) p=8sin(6—F)s 7) p=
=8$in(%;- )

441. OkKpYXKHOCTH 3aAaHB YypaBHEHHAMH B MOJISp-
HbiX Kooppuharax: 1) p=3 cos6; 2) p=—4sin0;
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3) p = cos 8 — sin 0. CocTaBUTh UX YPaBHEHHS B JIeKaPTO-
BhIX NPSIMOYTOJIbHBIX KOODAMHATaX INPH YCJAOBHH, 4YTO
nosgpHas OChb COBIAfaeT ¢ MOJNOXKHTeNbHOA moayocsio Ox,
a noJc — C HA4YaJoM KOOpJLHHAT.

442. OKpy:KHOCTH 3aJaHbl yYpaBHEHHSIMH B JACKapTOBHIX
IIPSIMOYTOJbHBIX KoopiauHarax: 1) x:+4-y2=x; 2) x24
-y =—3x; 3) 22 y2="5y; 4) L+ yr=—y; 5) 4
4 y2 = x+ y. CocraBuTh YpaBHEHHS 3THX OKPYXKHOCTeH B
NOJAPHBIX KOODAHHATAX MpH YCJAOBHH, YTO MOJIApHAS OCb
coBmajaer C MOJMOXHTeNAbHOH moayochto Ox, a mnommoc—
C HayaJoM KOOpAHHAT.

443, CoctaBUTb MNOJNSIPHOEe YpaBHEHHE KacaTeabHOH K
oKpyxHOCTH p = R B Touke Mi(R; 6o).

§ 18. 3aaunc

ONIHICOM HA3LIBAGTCH reoMeTpHYeckoe MeCTO TOuek, AJs KOTODPHIX
cyMMa pP3CCTOSHHA A0 ABYX (GUKCHPOBAHHBIX TOYEK IVIOCKOCTH, HAa3bl+
BaeMbIX (POKYCaMH, eCTb NOCTOAHHAS BeNHYMHA, 6O/MbIUAs, YeM pacCTOse
Hue Mexay ¢oxycami. ITocTOAHHYI0O CYMMY pPacCTOAHH TNPOU3BOJbHON
TOYKH 3qHInca A0 (OKYcoB NPHHATO o603Hauath uyepes 2a. Pokycs
snnunca ofosnavalor OykBaMH Fy H Fj, pacCTosiHHe MeXIy HUMH —
yepe3 2¢. Ilo onpeneaennro saaunca 2a > 2c nau a > ¢.

Pue. 12, )

ITycts Aam anaunc. EcyM OCH JeKaprToBOH nPsSMOYroJMbHOH CHCTEME
KOOpIAHHAT BHIGPaHHEl TaK, 4TO QNKYCH NAHHOTO S/JIHICA PacloIarajTcs
Ha ocH afcuucc CHMMETPHYHO OTHOCHTE IbHO Hauyaja KOOpAHHAT, TO B
9TOlf CHCTEME KOOPHHHAT ypaBHEHHe NAHHOTO JJNHICA HMEeT BHA

x2 2
a—z+%z—=l, (1)

rie b=V aZ —¢?; ouesuano, a > b. YpasHeHue uaa (l) HasuBaercs
KAHOHMYECKHM YpaBHeHHeM SJIAHIICA.

Ilpn ykasaHHOM BLIGOPe CHCTeMB KOODXMHAT OCH KOOpAHHAT
SBATIOTCE OCAMH CHMMETDHH S/JIHNCA, a HAyal0 KOODAHHAT — ero LeH-
TpoM cuMMerpun (puc, 12). OcH cuMMeTpHM 3JIHOCA HA3LIBAKOTCA
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OPOCTC SF0 OCAMH, UEeHTD CHMMETPHE —= NIPOCTO UEHTPOM. TouKH, B KO-
TODPBbIX 3JLIMIOC [ePeCceKaeT CBOH OCH, HA3BIBAIOTCs ero BepuinHaMu. Ha
puc. 12 BepmuuHbl sanunca cyTh Toukn A’, A, B’ u B. Yacro ocsimu
97JIMICA HA3bIBAIOTCA TaKke oTpesky A'A =2a u B'B == 2b; BMecre
¢ teM oTpe3ok OA = a HaswiBawT 6OJbIIOH MOAYOChIO I/AIHOCA, OTpe-
80k OB = b — Manoit 1oayocho.

Ecan ¢dokyen amiunca pacmodoxenst Ha ocH Oy  (CHMMETPHYHO
OTHOCKTEJIBHO Hayasna KOODAHHAT), TO YpaBHEHHe JLIMICA HMeeT TOT XKe
Bua (1), HO B >ToM ciyuae b = @; CNeJIOBATENbHO, €CJAH MBl Xenaem
6yxBoii @ ofo3HauaTh GOJbLIYI0 MOAYoCh, TO B ypaBHeHHH (l) HyXHuO
OyKBbl @ # b moMensits Mecramd, OpHako AJds yao6crBa opMyaupoBoOK
3ajay MH YycJuoBHMcH OYyKBo# a Bceraa o603HayaTh [104Y0Ch, PAaCo.10-
}Kennyio Ha ocu Ox, GYKBOB b — moJayoch, pacnoJioxendyio Ha ocu Qy,
He3aBHCHMO OT TOro, uro Gonwiie, @ unu b. Ecau a = b, 10 ypaBHes
Hie (1) onmpefenser OKPYXHOCTb, PACCMaTPHUBAEMYIO KaK WACTHBIA Caye
Yall snaunca,

Uneao

¢fle a— 6oabllas MOJAYOCh, HA3LIBAGTCA OSKCUSHTPHCHTETOM SJJHNCaA,
OueBunno, & << | (mas oxpyxuocTH & = 0). Ecan M(x; y) — npous-
BOJbHAA TOUKAa SJJAHICA, TO OTpeskH FIM =r u FoM = ry (puc. 12)
HaswBalOTCA (QOKaNbHBLIMU paanycamu ToukH M, doxkaabHble pagnycH
MOryT 6BHITb BBIYHCIEHB MO hop-
MyaaMm

ri=a-ex, ro=a-—ex.

Ecnie  asnunc  onpepenen
ypaBHenneM (1) H a>b, 10
npsiMble

X = ==, Y = —

e

(pHe. 12) nasniBaloTCcA  JIHpeK-
TPHCAMH 3aaunca (ecan b > a,
TO JHPEKTPHCH ONPELeNsIoTCS
yYpaBHEHUAMH

__b __ b
y= e y—? ’ Pue, 13.

Kaxaasa aupekrpuca o6aagaer C/iefyiOUHM CBOACTBOM: eCiad r —
paccTosHHE MNPOH3BOJBLHOR TOYKH OSVIHICA 10 HEKoToporo ¢okyca,
d — paccTOfiHHE OT TON Ke TOYKH A0 ONHOCTODOHHEH C 3THM (POKYyCOM

r
OHDPEKTPHCEl, TO OTHOLLUEHUe "E eCTb [NocCTosnHad BeJUYHHA, pabBHais

SKCLEHTPHCHTETY SJJIHIOCA
r
—_—,

d

Ecin aBe nnockoctd @ # [ o6pa3yioT OCTPbIt yroa ¢, TO Mpoek-
LHeR .Ha IVIOCKOCTh P OKPY:KHOCTH pajuyca @, Jexallefi Ha MJIOCKO-
CTH o, ABAAETCA 3AAHOC ¢ OOALWOR NOAYOCHIO @} Majgasg noayoch b
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5TOTS saHnca onpefietsercs no dopmysae

b=acosQ
(puc. 13).

Ecay Kpyrabplfi UMIHHAD HMEET B KayecTBe HaNpaB.IAollel ORPyKs
HOCTb pajuyca b, TO B CeUEHHH STOr0 HHAHHAPA NJAOCKOCTbHIO, HaK.I0-
HEeHHON K ocH UHMHHAPA TOJA OCTPHIM YrJioM @, GymIeT SMIMIC, Manas

noayoch KOTOpOro pasua b; Gonbilias 1o.y-
! OCb a 3TOr0 3AJMHICA Onpeiensfercs Mo
i
|

d"l‘\ dopMyie

Iy
Py
rd
e
/’ /

.-/.

A -
e

\

-

(puc. i4).

444. CocraBuTh ypaBHEHHE 3J-
e Junca, ¢oKycel KOTOpPOTO JexXar
Ha OCH abCIHCC, CHMMeTpPHUHO OT-
HOCHTe/JbHO Hauana KOOPAHWHAT,
3Has, KpOMe TOro, 4TO:
1) ero noayocu paBHbi 5 H 2;
2) ero Goabwas ocb pasHa 10,
Puc. 14. a paccrosHue MexAy GOKycaMH
2¢ = 8§;
3) ero Manasa och paBna 24, a paccrosiHue Mexay (oky-
caMi 2¢ = 10;
4) paccrosiiHe Mexay ero ¢okycamMu 2¢ = 6 #4 3KCUeH-

TPHCHTRT &== ¢}

5) ero Gosblas och pasua 20, a SKCLHSHTPUCHTET & ==

2 o1 oo

6) ero masasa och paBHa 10, a 3KCUEHTPUCHTET €=

1

7) paccTOsiHHe MeKJAy ero IAHpPeKTPHCaMM paBHO 5 H
paccrosinne Mexay ¢okycamn 2¢ = 4;

8) ero Gosanlias och paBHa 8, a pacCTosHHE MexXKAy AH-
pekTpucaMu pasHo 16;

9) ero manas och paBHa 6, a pacCTOSHHE MEXLY HHPEK-
TPHCaMH pasHo 13;

1(1]) paccTosinHe MeXAYy ero AHpeKTpHCcaMH pPaBHO 32 W

8=?l

445. CoctaBuTh ypaBHeHHe 3/aHnca, GOKYCH KOTOPOro
JeXKAaT Ha OCH OpPAMHAT, CHMMETDPHYHO OTHOCKTENbHO Ha-
yaja KOOpjJHHAT, 3HAdA, KpOMe TOro, YTo:

1) ero monyocu paBHBl COOTBETCTBEHHO 7 H 2;

2) ero Gonbwas och paBHa 10, a pacctosiHue Mexay ¢o-
KycaMi 2¢ = §;
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3) paccrosune Mexay ero Goxycamu 2¢ == 24 u 3KCiieH-

TPUCHTET &= 3}

4) ero Manas ocb paBHa 16, a 3KCUEHTPUCHTET e==x3

5) paccrosHue Mexny ero ¢oxycamu 2¢ = 6 u paccros-
2
HHe MeXIy AHpEeKTpHcaMH paBHOo 16 53

2
6) paccrodHue MeXAy ero AuMpeXTpHCAMH PaBHO 10 5

3
H SKCUEHTPHCHTET &= 7

446. Onpenenuts MONYOCH KaxAOTO M3 CASAYIOMHX 3J-
JIHIICOB:

DAL 1y 9 Zg2=1; 3) 24250 =25
4) x% 4 542 =15; 5) 4x2 4 9% =25; 6) 9«2 + 25y° = |;

7) 24+ 412=1; 8) 16x24 y2=16; 9) 26x> 49>’ =1,V
10) 92+ 2 =1.

447, Jlan saaunc 9x2 - 2542 = 225. Haidti: 1) ero
noayocH; 2) ¢okycnei; 3) skcuenTpucuter} 4) ypasHeHUs AH-
PeKTpHuc.

448. Boiuncauth naomanb UeTHPEXyroJbHHKA, IBe Bep-
LWIHHBI KOTOPOTO JexaT B (pokycax anaunca x2 -4 5y = 20,
a Jipe JApyrHe COBNAZalOT ¢ KOHUAMU ero MaJiol OCH.

449, Jlan saaunc 9x%+ 5y% = 45. Haiitu: 1) ero nmoany-
ocH; 2) ¢okych; 3) sxkcueHTpUCHTEeT; 4) ypaBHEHUA AMpEK-
TPHUC.

450, BbluHCnuTh MJOILAIb YETHIPEXYTOabHHKA, ABE Bep-
IIHHB KOTOPOTO JexkaT B (okycax aanunca 9x2 -4 5y = |,
IABe Npyrue COBMAjalOT ¢ KOHUAMH €ro MaJslod OCH.

451, BuiyucnuTh pacctosiine ot dokyca F(c; 0) snaunca

x2 y2 b
@ T =]
IO OXHOCTOPOHHEN ¢ 3THM (POKYCOM AHPEKTPHCHI.
452. [Toab3ysicb OAHMM LHUPKYyJdeM, MOCTPOUTH (HOKYCH
2 2
9JUIHTICA “fg + —%—== 1 (cuuras, yTo H306parxKeHsl OCH KOOp-
OWHAT ¥ 3aJaHa MacwTtabHasa exuHuna).
. x? y? o
453. Ha snnunce o5 -+ JT= 1 uHa@iTH TOukM, abcumucca

KOTOpbIX paBHa — 3.
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454 Onpenenmb kakue u3 tovek A,(—2;3), A5(2; —2),
A3(2; —4), Au(—1; 3), As(—4; —3), Ae(3; —1), A7(3; —2),
Ag( 1), Ag(O 15) u Ap(0; — 16) gexar Ha 3aaunce
8x2+ by? = 77, KakKue BHYTPHM H KaKue BHe ero.

455. YCTaHOBHTb, KakKHe JWHUH ONpenessioTcs cJe-

LYIOLIMMH ypasHeHusAMH: 1) y=+§-l/16—x2' 2) y==

———1/9 x5 3)x—-—-——l/9 — 45 4) 49—y,
I/I306pa3mb 5T JMHHH Ha yepTexke.

2 "
456. IdxcueHTpHCHUTET BJJHINCA e==z, (OKaJbHbIH pa-

auyc toukn M asamunca pasen 10. BuuncauTe paccrofHue
or ToukH M 1o omHOCTOpOHHEH ¢ 3THM (OKYycOM IHpeK-
TPHCHI. '

2
457. DKCUEGHTPHCHTET 3JJHUNCA €==-—, PacCTOSHHE OT

Touky M snpmunca Ko AupexTpuchl paBHo 20. BrUHCAHTD
paccrosiuue oT Toukd M 10 doKyca, OMHOCTOPOHHETO ¢ 3TOH
JHPEKTPHCOH.

458, I ana trouka M, (2; — %) Ha JMIICe 393 +—%2— == |;

COCTaBUTb YPABHEHHST MPAMbIX, Ha KOTOPBHIX JexaT (HOKa/b-
Hble paguycel TOYKH M;.
459, yﬁeILPIBLJHCb, yto Touka M;(—4; 2,4) nexur Ha

3MMUICE 25 + 35 y =1, onpefenuth (poKaJbHble paIHyCH

Toukn M.
1
460, DxcueHTPUCHTET MMHMNCA g ===, IEHTP €ro CoBMNa-
Jaer ¢ HayajgoM KOOPAHHAT, OAHH H3 ¢(hokycoB (— 2; 0).
Buiunennth paccrosiHue ot ToukH M; annaumnca ¢ a6GCuHCCOH,
paBHOR 2, 10 NHpEKTPHCHI, OJHOCTOPOHHeN ¢ AaHHBIM ¢o-
KYyCOM.
l
461, DKcueHTpHCUTET 3JLTHIICA € ===, LEHTP ero cosna-
JaeT ¢ HayaJOM KOOpDAHHAT, OAHA H3 LHPEKTPUC NaHa ypas-
HeHHeM X = [6. Beruucautb pacctrosHué oT Toukd M; 3.-
aunca ¢ abcuuccoll, paBHo#t —4, 10 ¢oKyca, OXHOCTOPOH-
Hero C MaHHOW NHpeKTpHCOH.

462. OnpenennTh TOYKH 3MJUICA ‘%%+%%=1, pac-
CTOIHHe KOTOPhIX A0 MpaBoro ¢oxyca paBHo 14

463. OmpefennTs TOYKH 3JauNca T + 5 v 1, pac-
CTOSIHHE KOTOPHIX JO JIEBOTO (poKyca paBHo 2,5._
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2 2
464. Uepes ¢oxyc sanunca -% - 115 = | mposenen mep-

NeHAMKYAAp K ero Goabuiofi ocx. OmnpenenuTb pacCTOSHUA
OT TOUEK MepeceyeHHus] 3TOrO MepneHIHKYJasApa ¢ SJJHICOM
no ¢dokycos.

465. CocraButb ypaBHeHHe 3/1Mnca, (GOKYCH KOTOPOTO
pacnosioxKeHbl Ha OCH abCUHCC, CHMMETPUUHO OTHOCHTEJBLHO
Hayaja KOOPAHMHAT, €CJIH JAaHbl:

1) Touka M,(— 2 V/5; 2) aaaunca u ero manas mnoay-
oCb O == 3:

2) Touka M;(2; —2) sanunca H ero Gosblias MONYOCH
a =4;

3) tourn M;(4; — V3) 1 My(2 V2 3) samunca;

4) rouxa M, (V15; — 1) sasmnca u paccTosiHHE MeXLY
ero ¢orycavu 2¢ =8;

b) Touka M, (2; —-g—) 3JUTHIICA H €r0 SKCLEHTPUCHTET
2
8='§*,

6) touka M:(8; 12) sanunca u paccrosiue ry == 20 or
Hee 10 neporo Qokyca;

7) Touka M,(— V5; 2) P
3//THIICAa U pacCTOsHUe Me-

XAy ero QHpeKTpHCaMH &
paBio 10,

466. Onpexenurp 3KC-
UCHTPHCHTET & 3JJHNca, 77 7, F ]z
£CJHU:

1) ero manas ocb BUi-
Ha U3 (GOKYCOBR MOA YIJIOM
B 60°%

2) OTPE30K MexXkAy PoKy-
CaMH BHJeH K3 BEpLIHH Ma-
JOH OCH IOJ NPSAMBIM YIIIOM;

3) paccTosiHMe MeXLy DHpeKTpuWcaMH B TPU pasa 6oJib-
Ile pacCTOAHHA MeXAy (GOKyCaMH;

4) OTpe3sOK MepmeHAHKYAAPa, OMYIIeHHOTO H3 UeHTpa
9JJMIICA HA €ro JHPEeKTPHCY, HeJHTCA BePLIHHOW 3JIUICA
nonoJam.

467. Yepes ¢oryc F annunca nposeneH NepneHIHKYJAD
K ero Gosblof ocu (puc. 15). Onpenesntb, MpH KaKOM 3Ha-

YEeHHU 3KCILEHTPHCHTeTa aaaunca orpesku AB u OC Oyayr
napaJyenbHebl,

Pue, 15.
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468. CocrapuTh ypaBHéHHe 3/JHICA € NONYOCAME a, b H
neutrpoM C(Xo; Yo), €CJAH H3BECTHO, UTO OCH CHMMETDHH 3J-
Junca napaJijienbHbl OCAM KOODAHHAT.

469. Danunc kacaercss ocH aGemuce B Touke A(3; 0) H
ocd opavHat B Touke B(0; —4). CocraBaTb ypaBHEHHE
HTOrO 3JUJIMIICA, 3HASA, YTO ero OCH CHMMeTPHH MapaJie/bHbl
KOODJHHATHBIM OCSIM.

470. Touka C(— 3; 2) sBAsierca LEHTPOM 3NJauNca, Ka-
capulerocsi 06enx koopAMHaATHBIX ocell. CocTaBUTb YypaBb-
HEHHE 3TOTO 3JIJMICA, 3HAf, YTO ero OCH CHMMeTPHH napad-
JeJbHbl KOOPJAHMHATHBIM OCSIM.

471. YCTaHOBHTD, UTO KAXKA0e U3 CIeIyIOLWHX ypaBHEeHHH
onpefeNsieT SJUIHNC, W HAHTH KoopauHath ero ueHrpa C,
MONTYOCH, SKCUCHTPUCHTET H YpaBHEHUS AHPEKTPHC:

1) 5x2 4- 942 — 30x + 18y +4- 9 = 0;

2) 16x2+ 2542 4- 32x — 100y — 284 = 0;

3) 4x2 43y —8x+ 12y — 32 = 0.

472, YcTaBOBHTB, KaKHe JIHHHUH ONpeIeNsioTcs CleAyio-
ILKMU YpaBHeHUSIMH:

) y=—7+2 V6T bx— 5

2) y=l——¥;—\/ — 6x — x%
3 x=—2V"—=5—6y—
4) x=—5+—=V8F2y— ¢

M306pa3utrs 3TH MHHHKM Ha yepTexke.

473. CocTaBuTb ypaBHEHHe 3/JIHIICA, 3HAdA, YTO!

1) ero Goablwas ock paBHA 26 H (OKYCHl CYThb
Fi(—=10;0), Fz2(14; 0);

2) ero Magnas ocb paBHa 2 u ¢oKycH cyTh Fi(—1; —1),
Fa (13 1);

3) ero ¢oxychl cyTh £ (—— 2; %), Fy (2; — —;’—) 1 DKCILeH-

Ve,

TPUCHTET &= —5—}

4) ero ¢okycn cytb Fi(l; 3), F2(3; 1) m paccrosinue
MeXJy AUpeKTpUcaMu papHo 12 Ve.

474. CocTaBuTh YpaBHeHHe 3J/JIHIICA, €CJMH H3BeCTHBI €ro

SKCUEHTPUCHTET a=%, ¢oxkyc F(2; 1) u ypaBHeHHe COOT-
BETCTBYIOLUEH AMPEKTPHCH X — 5 = 0,
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475. CocTaBUTh YpaBHEHUE 3JLIHMCA, GCAU M3BECTHH €ro
1
PKCUEHTPUCHTET &=-, ¢oKyc F(—4; 1) u ypaBHeHue

COOTBETCTBYIOUIEH AUpeKTpucH y—+ 3 = 0.

476. Toura A (— 3; — 5) JsexuT Ha 3Jaaunce, Gokye ko-
roporo F(— 1, — 4), a cooTBeTcTBYIOLLAA AUPEKTPHCA AAHA
ypaBHeHHeM X — 2 ==0, CocraBUTp YypaBHEHHe 3TOTO 3J-
JIUICa.

477. CocTaBuTh ypaBHeHHe 3J/MIICA, eCHH H3BECTHH €ro
1
SKCUEHTPUCHTET & ==, dokyc F(3; 0) u ypaBHeHHe COOT-

BeTCTBYIOLLed AUPEKTPHChH X+ y — 1 =0,

478, Touxa M,(2; — 1) nmexuT Ha sJanunce, GOKye KOTO-
poro F(1; 0), a cooTBercrBywIlas AUPEKTPUCA [aHA ypaB-
HeHdeM 2x — y — 10 = 0. CocraBuTh ypaBHEHHe 3TOTO 3.-
nuIca.

479. Touka M,(3; —I1) aBAsgeTcs KOHUOM MAaJOi OCH
BJKICA, (DOKYyCH! KOTOPOro JexaT Ha npaMon y -+ 6 = 0.

Cocraruth YpaBHCHHe 3TOro 3JJIHIICa, 3HAA ero 3KCUeHTpPH-
V3
CUTCT & == '—2— .

480. Haitru Touku mepeceyenuss npsamon x + 2y —7 =10
U sJanunca x2 4 4y2 = 25,

481. Hatrn Touku nepecevenus npamoit 3x+10y—25=0
4 9NHNCa -% -+ %E- =1.

482. Halitu Touku nepeceuenuss npsmofi 3x—4y—40=0
U 3JJHIca 31%— -+ -y9—2 =1,

483. OnpemennTbh, KAk pacnojiokeHa MNpsiMas OTHOCHU-
TeNTbHO 3JJIHICA; [epecekaer JH, Kacaercs HJH MPOXOAHT
BHE ero, ec/i NpsiMas ¥ 3JJIMNC 3a4aHbl CAEAVIOIUMH ypaBs-
HeHHAMII:

) 2x—y—3=0, 2) 2x+4-y—10=0,
L A Xy .
T+ ="b o T =1h

3) 3x + 2y — 20 =0,

x2 y2_1
wtw=1l

484, OnpenesuTth, NPU KAKHX 3HAYEHHAX m MPaMaa y =
=—Xx-+m
x2 y2
1) mepecekaer aanunce 5+ %= 1; 2) kacaerca ero;
3) NPOXOJZHT BHE 5TOro 3JJuIca.
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485. BrIpecTH yC/I0BHe, IPH KOTOPOM mpamas y = kix-4-m
X
kacaercs saannca —z - % =
486. CocTaBHTb YypaBBeHHe KacaTe/MbHOH K 3JJIHICY

x? y?
S+ L= I B ero touke M;(xi; ).

x2 ) 2
487. Jloxasarth, UTO KacaTesbHbIe K 3JJIUNCY el + %—;a

= |, IpoBelleHHble B KOHILAX OJHOTO M TOrO Xe JHaMerpa,
nmapaanenpnsl. (JuameTpoM 3qaHnca Ha3biBaeTCs1 ero Xop-
13, NpoXonsauas yepe3 LUEHT.)

488 Coc'ra_me ypaBHeldsl KacaTeNbHBIX K 3JIHICY

+ 2y2 napannenbublx npamMoit 3x 2y +7=0.

489. Coc:Tame YpaBHEHHS KacaTe/JbHbIX K 3JLIHICY
x? -{6 4y? = 20, nepneHAUKYAIPHBIX K NpsAMOil 2X—2y—13=

2 12
490. TpoBecTd KacaTesJbHble K 3J/IHICY 535+—57=l

napaJsiaenbHo npamoit 4x — 2y 4 23 = 0 u BeIUUCAUTH pac-
cTosiHne d MexIy HI’IMH

2
491. Ha sanunce l8 +”—-—-1 Haite Touky M, O6au-

XKahmywo K npamoi 2x—3y+25 = (0, ¥ BBIYHCAHTH pac-
crogHie d oT Toukn M; 0 3T0f mpsMOH.

492. U3 toukn A(—lég; —g—) npoBeJeHbl KacaTesbHble

2 2
K samancy 55+ “-=1. COCTaBuTb HX ypaBHEHUs.
493. I/Is TO'{KI/I C(10; —8) nposemenb KacartenbHble K
3JLTHICY 25 -l- = 1. CocraBuTb ypaBHeHWe XOpAB, CO-

eXuHAlOLIeH TquH KacaHHs.
494. M3 moukun P(— 16; 9) upoBeaeHsl KacaTejbHBE K

2 .
9JTHIICY -’;— -+ —yf,’- = 1. Bnbiuncaute paccrossie d OT TOYKH

P no xopawp snaunca, CoefnHswOLIeH TOUKH KaCaHUSA.

495. Dnnunc npoxoaut uepes touky A(4; — 1) n ka-
caercs mnpsmo#t X+ 4y — 10 =0. CocraBuTb ypaBHEeHNE
9TOro 3/JMINCA TPH YCAOBHH, YTO €r0 OCH COBMAJXAIOT C OCH-
MH KCOPIHHAT.

496. CocraBuTh ypaBHeHHe JJIHIICA, Kacalollerocs ABYX
npsaMeix 3x — 2y — 20 =0, x 4 6y — 20 = 0, npu ycJaoBuy,
YTO €r0 OCH COBMANaIOT C OCAMH KOOpDIHHAT.

497. JlokasaTbh, U4TO NpPOH3BeJeHHe pACCTOSIHHI OT IieH-
Tpa dMJHICA A0 TOYKH NepeceueHHs JNIOOOH ero KacaTe/bHOH
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¢ (OXanbHOM OCBIO M IO OCHOBAHMS MepNeHAWKYAINA, ORy-
ILeHHOr0 M3 TOYKHM KacaHHs Ha (OKAJbHYIO OCb, eCTb BeJH-
YHHA [OCTOSHHASA, PaBHAd KBAApaTy OGOJBIION MOJyoCH 3JI-
JIHIICA,

498. IlckasaTb, uTo NMpoM3BelLeHHe pacctoaHufl ot (oxy-
COB MO /000N KacaTeqbHON K 3JJIMICY pPaBHO KBaxparty
Manof MOJYOCH.,

499. [Tpamaa x — y — 5 = 0 Kacaercqa aasiunca, Gokycs
KoToporo Haxomsrcsi B toukax Fi(—3; 0) u F»(3; 0). Co-
CTaBUTb ypaBHEHHe 3TOrO 3JJHIICA.

500. CocTaBuTh ypaBHEeHHe 3JL1HMNCA, (DOKYCHl KOTOPOTO
pacnoJyioxedbl Ha OCH abcuy¥CC CHMMETPHYHO OTHOCHUTENbHO
Haua/la KOOpJAMHAT, eC/IH H3BeCTHbl YpaBHEHHe KacaTejqbHOH
K aaauncy 3x 4 10y — 25 =0 u ero Majag nosyoch b = 2.

601. lokasaTb, uTo mpamas, Kacawllascs 3/14unca B He-
KoTopoil Touke M, cocraBiser paBHble Yribl ¢ (HOKaIbHBIMU
pannycamu FiM, F:M u npoxXomuT BHe zfma F{MF,.

2
502. W3 neBoro ¢okyca aaimnca +‘12’—0==1 noax Ty-

45
nelM yraom o K ocu Ox HanpaJjen jayu csera. Mseecrho,
yro tg o =—2. Jlofiag m0 3i/unca, AyY OT HEro OTPasuJcs,.

CocTaBuThb YypaBHeHHe MpaAMOfi, Ha KOTOpOfi JIeKHT OTpa-
KeHHBIH Jyuy.

503. OrmnpemenuTb TOUKH INepecedyeHHs IBYX 3JJAHICOB:
X2 4 9y2 — 45 =0, x2 4 9y2 — 6x — 27 = 0.

504. Y6eanBIIMCh, 4TO ABa 3aaunca n2x2-4m2y:—min2=
=0, m2x2 4 n2y2 — m2n2 = (0 (m = n) mepecekawTCs B Ue-
ThipeX TOUYKAX, JexXallluX Ha OKPYIKHOCTH C LEHTPOM B Ha-
yaJe KOOpPAMHAT, ONpeleJuTh painyc R 5TOil OKPYXKHOCTH.

505. IIBe miockocTH o u B ob6pasyioTr yroa ¢ == 30°.
OnpenenuTb MOJMYOCH 3JJHICA, HOJAYUEHHOrO MPOEKTHPOBA-
HHEM Ha TJIOCKOCTb P OKpy:KHOCTH pazuyca R = 10, nexa-
Ilefl Ha MJIOCKOCTH . .

506. danumnc, Majas mOoNTyoch KOTOporo paBHa 6, sB-
JsieTcsl MpoeKnHed OKPYXHOCTH paauyca R = 12. Onpene-
JUTb YroJ ¢ MeXIy NJOCKOCTAMH, B KOTODHIX JeXaT 3J-
JIHTIC H OKPYIKHOCTD.

507. Hanpapaswome#i xpyryaoro HUWIHHApa sABAseTCA
OKpYXHOCTb pamuyca R ==8. OnpeleauTb NONYyOCH 3SJJIHI-
ca, MOJIyUeHHOTO B CeuyeHHH 3TOr0 UHJAHHIAPA TJAOCKOCTHIO,
HAKJOHEHHON K ero ocu nopa yraom ¢ = 30°,

508. Hanpasnsiomefi KpyrJjoro UHIHHApPA SIBAAETCS

OKpYXHOCTh paguyca R==V3. Onpeienurs, moa Kakum
YIJIOM K OCH LHJAUWHAPA HYXHO ero Inepeceub MJIOCKOCThIO,
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yTOGBl B CeUeHHH MOMYUHTb SJMHUNC ¢ GOJBLON NOIYOCHIO
Q =2,

509. PaBHoMepHBIM cxKaTheM (HMJIH paBHOMEDHBIM pac-
TAKEHHEM) NJIOCKOCTH K Ocd alCIHHCC Ha3biBaeTCss TaKoe
npeob6pa3oBanye TOYEK MJIOCKOCTH, IPH KOTOPOM NPOH3BOJIb-
Has Touka M(x}; y) nepemeuraerca B Touky M’ (x"; y')
(puc. 16) Tak, uro X’ =X, ¥’ = qy, roe g > 0 — nocroaH-

Haa, HasbiBaeMasa KosbduimeH-

| & TOM pPaBHOMEpPHOrO C3KaTus.
*]' , Ananornyso  omnpefensiercs
| M paBHOMepHOe cXKaTue MIOCKOCTH
, I
' || .
. 4" e
r l ’
o ! _
i |
|
¥, | - o
Puoe. 16. Puc. 17.

kK ocu Oy npH nomMomM ypaBHeHHRA x' =qx, y =Y
(puc. 17).

OnpefenuTb, B Kakyl JHHHIO NpeobpasyerTcs OKPYyX-
HOCTb X% 4= y? == 25, ecqiv KO3 (HUIHEHT paBHOMEPHOrO CXKa-
THA MJIOCKOCTH K ocH afcuuce g =§-.

510. Koa¢dduuueHT paBHOMEPHOTO CxKaTufl IMJIOCKOCTH K
ocu Oy pasen %. Onperenntbh ypaBHeHHe JIHHUM, B KOTO-

2 2
pylo MpH TakoM CXKaTtuu NpeobpasyeTcs JJHIC -f—ﬁ -+ -%— =
=1,

511. Hafitu ypaBHeHHe JuHWH, B KOTOpYlO mnpeobpa-
2 2
ayerca 3JIHNC —:—5+%=1 MpH ABYX NOCJegOBaTeJbHbIX

PaBHOMeDHBIX CXKATHAX MJOCKOCTH K KOODPAMHATHBIM OCAM,
ecaiu KO3(UIHMEHTH PaBHOMEPHOrO CXKATHS NJOCKOCTH K
4 6
ocaM Ox u Oy papHbl COOTBETCTBEHHO 5 H .
512. Onpepennrb K03PhullneHT § paBHOMeDHOIO CXKaTHA
x2 2
MIOCKOCTH K ocH Ox, npu KOTOpPOM 3JIJHIC 3—é-+—yg—= 1

2 2
npeoGpasyeTes B SIIANC 5z + —i’—a- =1.
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513. Onpenenuts kK03hdHUHEHT § PABHOMEPHOTO CXKATHSA
x? 2
naockocTd K ocu Oy, npH KOTOPOM 3JLIMIGC -é—1-+%=1

2 2
npeo6pasyercs B 3JIHIC %g+g—5= 1.

514, Omnpenenutb Ko3hHUKNEHTH ¢4 U G2 ABYX MOCTENO+
BATEJIbHEIX PAaBHOMEPHHX CXKATHH MaocKocTH K ocaM Ox i

2 2
Oy, npu KOTODBIX 3J/IIHIIC -;—5-+%=1 npeoGpa3yercs B
OKPYXHOCTb x2 4 42 = 16.

§ 19. TunepGoana

I'unepGonofi HaskiBaercsi reoMeTpPHUECKOe MECTO TOYex, NI KOTo-
PHX DPa3HOCTb PACCTOSIHHH OT ABYX (PHKCHPOBAHHBIX TOYEK MJIOCKOCTH,
Ha3biBaeMblX (POKycaMH, ecTb [IOCTOSIHHASI BeJHYHHNA; VYKa3aHHas pas-
HOCTb Oepercsi nmo aGCOMIOTHOMY 3HAUeHHI0 M 0603Hauaercd OOBIMHO
yepes 2a. dokycn runepHossl ofosuavawor Oyksamu i1 u Fa, paccros-
HHe MexXay HHMH — yepes 2¢. Ilo onpenenenuio runepfosin 2a << 2c,
HIH a << C.

1
- M
r s ’b\ ; ] / /]
I DT~ d— E z
|
Pue. 18

ITycry npana runep6ona. Ecanm ocH AekapToBofl NpAMOYTOJNBHOR CH-
CTeMbl KOODAHHAT BEIGPaHBl TaK, 9YT0 (GOKyCH HNaHHOH rumepboar pac-
TMoJaraloTed Ha OCH aOCUMCC CHMMETPHYHO OTHOCHTENBHO Hauada Koop-
JHHAT, TO B 3TOH CHCTEMe KOODAMHAT ypaBHeHHE THIepOOJB HMEeT BHJI

x2 y2
W "=l 0

rie b=V ¢t = ao. Ypaeueune Buma (1) HasbBaeTcsi KaHOHMYECKHM
ypasHelHem rumep6oasl Ilpn yka3aHHOM BeIGOpe CHCTEMBI KOODAHHAT
OCH KOOPAHMHAT SB/AIOTCS OCAMH CHMMeTPHM rHmep6oJbl, a Hauajo
KOOpAMHAT — ee LeHTpoM cumMerpun (puc. 18). Ocu cuMMeTpuu rumep-
GONME Ha3bIBAIOTCA NPOCTO €€ OCAMH, UEHTP CHMMETPHH — UEHTPOM
runepboasl. I'mnepbona mnepecekaeT OXHY H3 CBOHX oOcell; TOuKH
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nepeceyeHnst HasnBaloTes BepmuHamy rurepSoner, Ha puc. 18 sepmns
runep6oab cyTh Toukd A’ u A,

[1paAMOYroIbHEK CO CTOpPOHaMH 2a W 2b, pacnOJOKEHHBIH CHMMeT-
PHYHO OTHOCHTE/NbHO OCedt runepfoJibl H Kacalouwluiicss ee B BEpLIMHAKX,
Ha3biBAeTCH OCHOBHEIM NPSAMOYLOJBHHKOM IHIepGOMbL.

OTpeskn AJIHHON 20 u 2b, coemunsiomMe CepelHHEl CTOPOH OCHOB-
HOro NpsIMOYTOJbHUKA THIEpOOJbl, Takxe Ha3biBaloT ee ocsiMu. [luaro-
HATM OCHOBHOrO NPSIMOYLNAbHHKA  (HeOTpaHHYEHHO MPONOJIKEHHbIE)
SIBAAIOTCA aCUMMTOTAMH THMep6OJbl; UX yPaBHEHHS CYTb:

b —0t
y—— a x) y— a X
YpaBHEHHE , \
x ;
——r T —;2— = 1 (2)

onpejnenasieT THOep60ay, CHMMETPUYHYIO OTHOCHTEIBHO KOOPJHHATHBIX
oceit ¢ ¢oKycamMu Ha OCH OPAMHAT, ypaBHeH#e (2),kaxk u ypasuenue (1),
Ha3hiBaeTcd KaHOHHMYECKHM YypaBHeHMeM runepbosbl; B 3TOM chayyae
NOCTOsIHIIag PA3HOCTb PACCTOSHHE OT NPOM3BOMbHOM TOUKH runepbo/bl
o ¢okycos papHa 2b.

ZBe runep6o.L, KOTOpHE ONPEseNsioTCs YPaBHEHUSIMHU

x2 y2 x2 !/2
=l —E Tt

B OIHOH M TOH e CHCTEMe KOOPJAHHAT, HA3bIBAIOTCHA COMPAMKEHHBIMH,
I'unepbona ¢ paBHEMHM moayosicMH (@ = b) Ea3pBaeTCA paBHOCTO-
ponHer; ee KaHOHHYECKOe ypaBHEHHE HMeeT BHA

¥}—y?=a? nmm —x 4 yi=a
Yucno

g =—

a

rie @ — paccTosiHie OT LeHTpa runep6oJsl A0 ee BepIUUHBL, HA3HIBALTCS
3KCUGHTDHCHTeTOM runepbonast. QueBuaHO, A3 T060#A runepboner & > 1.
Ecin M(x; y) — npon3BosbHast TOuKa THMepOosb, TO oTpeskn FiM
n FoM (cv. puc. 18) HaswBawoTcs (OKANBHBIME paguycaMy Touku M.
DoxaNbHble paJHychl TNYEK MPaBOH BeTBY THNEPOOJbl BLIYHCIAKTCH MO
dopmyaam

rh=egx-4a ro=gx—a,

okaNbHBle palHyCcH TOUEK JIeBOH BETBH — o dopMyaam
rN=—gx—a, Tro=-—¢8x-+a

Ecny runep6ona 3aganra ypasHenuem (1), TO npsMble, onpenense-
Mble YpaBHeHHAMH
a
X == - — X =,
£
Ha3blBalOTCA ee pupexTpucamu (cm. pHc. 18). Ecam runep6ona 3anaHa
ypasHeHHeM (2), TO AHPEKTPHCH OMpPEASNTIOTCS YpaBHEHHSIMH
b

—l 4
y= 8’ y—e
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Kaxaas nupextpuca oSaanaeT caedyiomuM  cBOMCTBOM:  ecad
r — paccTosiliie 0T MPOH3BOTbHOM TOUKH THNep6OaL 10 HeKkoToporo ¢o-
Kyca, d — pacCTOfHHE OT TOH C TOYKH A0 ONHOCTOPOHHEH C 3THM

r
(pOKYCOM OUPEKTPHCH, TO OTHOLWICHHe —~ €eCTb IOCIO0AHHaga BedHYuua,

d
paBHast SKCLIEHTPUCHTETY rHunepb6osnl:

=8‘

I
d

515, CoctaButh ypasHeHHe rumepfodbl, GOKYCh KOTOPOIi
pacrnosoXXeHbl HA OCH aGCLHCC CHMMETPHYHO OTHOCHTEIbHO
Hayaja KOODJAMHAT, 3Hasl, KpoMe TOro, UTo:

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

2) paccroanue mexay ¢okycamu 2¢ = 10 # ocb 2b = §;

3) paccrosinie MexAy ¢oKycaMH 2¢ =6 M 3KCLEHTpH-

CUTET & = —2-;

: 5
4) ocb 20 = 16 W 3KCHEHTPHCHTET 6=}

5) ypaBHeHHs] aCHMITOT Y= i% X W pacCTosHHEe MeX-
ny ¢okycamn 2¢ = 20;

6) paccTosiHne MeXJAy OHPEKTpHCAMH paBHO 22% U
pacctosHue Mexnay ¢dokycamu 2¢ = 26;

2
7) paccTosHMe MexIy AHpEeKTPHCAMH paBHO-35— H 0Ch
2b == 6;

8
8) paccrosiHHe Mex1y NMPEKTPHCAMH DaBHO & M 9KC-
3
NeHTPUCHTET &= ;
3
9) ypaBHeHHs aCHUMNTOT ¥ == — X H DacCTOsHHE Me-

KAy OUPEKTPUCAMH PaBHO 12%.

516. CocraBuTb ypaBHeHHe THUIepOOb, HOKYCH KOTOPOIT
pacmoJo:KeHbl HA OCH OPAHHAT CHMMETPHUUYHO OTHOCHTEJTLHO
Hayasna KOOpPAMHAT, 3HafA, KpoMe TOro, uTo:

1) ee nmoayocu a =06, b = 18 (6ykpoit a MB 00603Ha-
yaeM MoJyoCh THAep6OJIbl, pacHoN0KEeHHYIO Ha 0CH abcuuce);

2) paccrosiiHe Mexay (okycamu 2¢ = 10 u 3KCUEHTpHu-

CHTET & = 7}
. 12
3) ypaBHeHHusI acCHMITOT Yy== = =X M paccrosiHue
MexJy BepIIMHaMH paBHO 48;
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|
4) paccrosHyMe MeXAy IHPEKTPHCAMH PaBHO 7 — M 9Ke-
7
IEHTPUCUTET &== -}
4
5) ypaBHEHHS! ACHMNTOT ¥ ==tk —+ X H DAcCCTOSHHE Me-

KAy AMpeKTpHcaMH paBHo 6 —E—

517. Onpemenuts MOJAyocH @ H b KaXKa0W H3 CAEAVIOIIKX
runep6God:

2 2 2
1) —%—-——!-’4—==1; 2) —;‘E—mel; 3) x%— 442 = 16;

4) x2— y?=1; B) 4x® — 9% =25; 6) 25x% — 16y’ =13
7) 9x2—64y2 =1,

518, lana runepGona 16x2— 9y2 == 144, Hafitu: 1) no-
JayocH a u b; 2) dbokyco; 3) skcueHTpHCHTeT; 4) ypaBHEHHS
acUMINTOT; 5) ypaBHEeHHS AHPEKTPHC.

519. Jawa runep6ona 16x2 —9y2 = —144. Hahmu:
1) nonyocu a u b; 2) dokycel; 3) sKcueHTpHCHTeT; 4) ypas-
HEHHA aCHMMTOT; D) ypaBHeHHS AHPeKTpHC.

520. BoiyncauTb nnomam;peyfgnwnxa, 06pa30BaHHOIO
aCHMNTOTAMH TUHePGOJIH —’%—-—-%——-:1 u npsmoh 9x -

4 2y — 24 = 0,
521. YcraHoBHTb, KaKHMe JIMHHH ONpeNeNsioTca CAeLyio-
IYMH YDaBHEHUSAMH:

1) y=+%1/x2-—9; 2) y=—3V+T;
) x=—3 VI 4 y=+ g VFT S5

N306pa3utb 3TH JHHHH Ha YepTexe. .
X
522. Jlana touka M;(10; — V5) na rumepboste <5 —
2
— gyﬁ-:-— 1. CocTaBHTb ypaBHeHHS TpPAMBIX, Ha KOTOPHIX
JexaT (oKaJbHbIE paiuychl TOUKH M.

523. Y6eaUBIIHCh, YTO Touka M, (——5; %) JIeXXHT Ha TH-

2 2
nepGoe T — %— =1, onpefenuTb (OKAJbHBE pagHYChi

ToukH M;.
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524. Bxcuentpucurer runepbonn & =2, HOKAMbHHII pa-
aMyc ee TOYkd M, MpoBedeHHBII H3 HeKOTOporo @Goxyca,
paBeH 16. Berqucaute paccrosiHue ot toukd M mo omHocro-
pOHHeH ¢ 3THM GOKYCOM XHPEKTPHCHI.

525. DKClEHTpPHCHTET TUMepGoJbl & = 3, PacCTOSIHHE OT
TOYkH. M runepbosbl 10 AHPeKTPHCH- paBHO 4. BBIyHCAHTH
paccrosiHHe oT ToukH M 1o ¢doKyca, OTHOCTOPOHHEro ¢ 3TOH
JAUPEKTPHCON.

526. DKCUEHTPUCHTET THIePOONB € =2, LIEHTP ee JeKHUT
B HayaJe KOOpAHHAT, oauH u3 ¢okycon F(12; 0). Beluu-
CNAUThL DAaccTosiHue OT Toukn My rumep8ogbl ¢ abCIHCCOM,
(pi)aBHoﬁ 13, 10 DUpeKTPHCH], COOTBETCTBYIOLIE#H 3aXaHHOMY

OKYCy.

627, dxcueHTpucurer runepGobl g =3 IeHTp ee Jie-

2 ’
XHUT B Haya/je KOOPIHHAT, OfHA M3 THpEKTPUC OAaHA ypas-
HeHHeM X == — 8. BrpluucnuTb paccrositHue oOT Touku M,

runep6oasl ¢ abcuuccodr, pasHoit 10, 1o ¢dokyca, coorser-
CTBYIOLIEro 3aJaHHOH AHPEKTpHCe.
2 2

528. OnpenenuTb TOYKH THIEPOO.IB 'ng —%: I, pac-

CTOSIHHe KOTOPHIX 70 MpaBoro (oKyca papHO 4,5.
2 2
529. OnpefleuTh TOUKH THIepBONB - — = =1, pacs

CTOSIHME KOTOPBIX 10 JieBoro ¢0oKyca paBHO 7.

. . 22 y?
530. Hepes seBbift HOKyC THNEPGONBI Yo — 5 =1 mpo-

BelleH NEpHeHIMKYJAD K €e OCH, coxepiKallleii BepUIHHBI.
Onpegenutb paccTosHust oT GOKYCOB A0 TOUEK MepeceyeHus:
5TOrO MMepleHIHKYAsipa ¢ runlepbosofl.

331, TMonbsysicb OAHUM LHPKYJEM, NOCTPOHTb (HOKYCHI

2 2
runepOoInl %——"2’—5=1 (curTasi, YTO OCH KOOPJAMHAT

H3o6paxeHnl H MaclitabHad eIMHHIA 337aHAa).

532. CocraBuTh ypaBHeHue rHnep6ob, (GoKych KOTO-
poil Jexar Ha OCH abCuUcC CHMMETPHYHO OTHOCHTE/bHO
Hayaja KOOpJIHHAT, €CJAH JaHbl:

1) Toukn M,(6; —1) u M,(—8; 2V 2) runepGoans;
2) moura M;(—bH; 3) rHneplOJBI H SKCIUEHTPHCHTET

e=V3y
3) Touka M, (—g-; -—1) runep6osl U YpaBHEHHST acHM-
NTOT Yy = =% —g—x;
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4) toura M, (-— 3; %) runep6oJabl ¥ ypaBHEHUS NHpeK-
TPHC x == =% —g—;

3
5) ypaBHeHHs acCHMOTOT y==zt r X H yDaBHEHHA JH-

= o —,
PEKTPUC X = E

533. OnpelleuTb 3IKCLUEHTPHCHTET PABHOCTODOHHEH TH-
nep6oasl.

534. OnpefenuTb SKCLHEHTPUCUTET TUNepHO.Ibl, ecaH OT-
pe30K MexIy ee BePUIHHAMHM BHIEH u3 (QOKycoB comnps-
3KeHHOH runep6odasl nojx yriaom B 60°

535. @oxychl runep6oab coBmajialoT ¢ (QOXycamu 3J-

x2 2
Jnca —2g+%-=1. CoctaBuTbh ypaBHeHHe TrHNRPOOIH,

€C/IH ee 3KCIEHTPHCUTET & = 2,
536. CocraBuTh ypaBHenwe THnepGonbl, (POKYCH KOTO-
2 2

po#i /exar B BepWIHHAX 3J/IHULCA —11%6-{—2—4——:1, a nau-

PEKTDHCH TIPOXOAAT 4Yepe3d (OKYCh 3TOro 3JIIHMCA.
537. lokasaTb, uTo paccrossue oT (okyca runep6oJibl
x2 2
z—;—% == 1 g0 ee aCHMNTOTH paBHO b.
538. JlokaszaTh uUTO npoM3BejleHHE pAcCCTOAHHA OT Jio-
2

o X
6ofi TOYKM THUOEpOOJIH ,a—z—%:,-z-l 00 OBYX €€ aCHMITOT
a?b?
a?+ 52"
539. Jlokasarp, 4TO mjolialb OapaJienorpaMma, orpa-
x? 2
HUUYEHHOTO AaCHUMNTOTAMU THMEpOOJb ?-——g—.z-
MbIMH, MPOBEACHHBIMH Yepe3 n100YI0 ee TOYKY MapaJielb-

ab
HO acCHMITOTaM, e€CTh BeJHYHHAa -TTOCTOSIHHAd, paBHag T'

540. CocTaBuTb ypaBHEHHE TUMEepGOJbl, €CIH M3BECTHbI
eec nmoayocu a u b, uentp C(xo;4o) ¥ OKycH pacmono-
KeHbl Ha npaMof: 1) mapaanensHo#t ocu Ox; 2) napax-
Jenbioi oci Oy,

541. YcTaHOBHTb, YTO KaXKJ0e H3 CJAeIyIOMIUX ypaBHe-
HHH onpefeaser runmepGony, H HafTH KOOPIAHHATHL ee
unedtpa C, noayocH, 3KCLEHTPHUCHTET, YPABHEHHA aCHMIle
TOT ¥ ypaBHEHHA IHPEKTPHC:

1) 1642 — 992 — 64x — 5dy — 161 =0;
2) 9x% — 164% 4~ 90x + 32y — 367 =0;
3) 16x% — 942 — 64x — 18y + 199 =0,

€CTh BeCJAUHYHHA IMOCTOAHHAfA, paBHa#d

= | u npa-
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542. YVeraHoBHTh, Kakue JHHUH ONpemessloTea  cJje-
AYIOIIMMUA YPaBHEHHAMHU:

D y=—14+2VE—dx—5
9 y=T7—5 ViE—bx + I3;

3) x=9—2Vy +4y+8
9 x=5-=2V@F+ 4y —12.

M306pa3uTh 3TH JAUHUH HA YepTexe.

543. CocTaBHTb ypaBHeHue runep6o.bl, 3Haf, UTO:

1) paccroanue Mexnay ee BepmuHamMu pasHo 24 n ¢o-
Kycnl cyTb Fy(—10;2), Fo(16;2);

2) dokrycn cytv Fy(3;4), Fo(—3;—4) um paccroanue
MexX1y AHpeKTpucaMu pasHo 3,5;

3) yron wmexay acumntotramMu pasen 90° u doxych
cytb Fy(4; —4), Fy(—2;2).

544. CocraBuTb ypaBHeHHe runep0OJbl, €CJH H3BECTHbBI

e 3KCHEHTPHCHTET &=, (OKyC F(5;0) u ypaBHeHHe

COCTBETCTBYIOLLeR AHPCKTPHUCH bx — 16 = 0.
545. CocTaBuTb ypaBHeHHE Tunep0O/bl, €CAH H3BECTHH!

R ¢okyc F(0;13) wu ypasHe-

HHe cooTBeTcTBylOlle#d AupexTpHcH 13y — 144 = 0.

546. Touka A(—3; —5) umexur Ha runepbose, okryc
Kotopo#i F(—2;—3), a cooTBeTcTByIOLIAs [IHPEKTPHCA
NaHa ypasHeHneM x4+ | = 0. CocraBuTh ypaBHeHHE 3TOH
I'HNIePOO0.IbI.

547. CocTaBHTb ypaBHEHHe TrunepOOJBl, eClH H3BEeCTHHI
ee sKcuenTpucater = V5, dokyc F(2;—3) n ypasne-
HHE COOTBeTCTBYMOILIeH AHUpeKTpuchl 3x —y 4+ 3 =0,

548. Touka M,(1; —2) uexur Ha runepbone, (OKyC
KOTOpOH £ (—2;2), a COOTBeTCTBYIOIUAA AHPEKTPHCA JaHa
ypaBHeHueM 2x —y-—1=0. CocTaBHTb ypaBHeHHe >TOM
runepoodisl.

549. Jlano ypaBHeHHe paBHOCTOpPOHHe#H runepGoJbl
X2 — y2 = a2 HaiiTu ee ypaBHeHHe B HOBOW CHCTeMe, NpHu-
HAB 332 OCH KOOpPJAHHAT ee aCHMOTOTHL.

550. YcraHoBuB, YTO Kaxjoe H3 C/AelyIOUIUX YypaBHe-
HUH onpenensier rumep6oay, HaHTH Aa KaXAOH W3 HHX
LLeHTP, NMOJYOCH, YpaBHEHHS aCHMIITOT H [OCTPOUTb HX Ha
yeprexke: 1) xy=18; 2) 2xy —9=0; 3) 2xy 4+ 25 = 0.
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551. HafiTh TOUKW TepeceyeHHs MPSMOH 2X — f ==
2
10 = 0 ¢ runep60b! % — J5 = l.
552. Hafitru TtouRH nepeceqeﬂuﬂ npamot  4x — 3y —

~— 16 =0 u runepGoanl i =1,

25 E
553. Hafitw Touku nepeceyenus npsaMofr 2% — y -4
2 2~
Y1 =0 u runep6onnl —’;———y—-—l

5564. B coenywouiux cayyasix omnpegenuTb, Kaxk pacrno-
JOXKeHa [0psiMaa OTHOCHTENBbHO rumepOoJbl: Oepeceraer
JIH, KacaeTcs WJH NPOXO/AHUT BHE ee:

12 3
9 r—2y+1=0 Ly
3) Tx—by=0, LYo,

555 Onpene/nTs, TP Kak¥X 3HAYEHHAX m TpsaMas
y——x+m

2

2
1) mepecekaer runep6oay 45 — 2= = 1; 2) Kacaercs ee;

3) NMpOXonHT BHe 3TOH rumepGoJIHL.
556. BriBecTH ycJioBH e, MpH KOTOPOM npaMas y = kx-+m
P4
Kacaercsa runep6o.bl —27—-%2—=-1

557. CocraBuTh ypaBHeHHe KacaTeJbHOR K rumepGoJe
x2 2
5 %2‘—[ B ee Touke M, (x;; y)).

558. [lokasaTh, uyTo KacarenbHble K rumepgose, Mpo-
BeJeHHble B KOHUAX OAHOrO M TOTO Xe AMaMmerpa, mapas-
JIeIbHbI.

559. CocTaBHTb ypaBHEHHS KacaTeqbHBIX K TruiepGofe
x2 y2 w -
~2—0—-—-5—= , TepNeHAHKYJNAPHBIX K NpsaMol 4x 4 3y —

= 0.

560 CocTaBuTh ypaBHEHHS KacaTejbHBIX K rumepboJe

2 2
1xs -gz =1, napaanejbHux npsMofi 10x — 3y 49 =0,
2 2

X
561. [TposecTu KacaTeabHble K ramepGose -z — %’ =
== — | napajasnenpHo npsiMoli 2x +4y—5=0 u BHUHC.

JIHTb PAcCTOsiHHE d MeXAY HHMH.
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. x? Y2 o
562. Ha runep6oue 57— —{g= 1 Hafitm TOURy M,
onnkadwyw K OpsMofi 3x—+42y+41=0, ¥ BHIUHCIUTD
paccrosiure d oT Touku M, po sToh npsiMof,
563. CocTaBuUTb ypaBHEHHE KacaTeqbHBIX K rumepbose
x¥?— y? = 16, TpOBeLeHHbIX M3 TOuku A(—1;—7).

564. M3 touku C(l;—10) npoBeleHb - KacaTeJbHbIE

K runepboJe -’;——%=1. CocTaBuTb ypaBHEHHE XOpIbI,

CoelUHSAOUIEeH TOUKH KacaHHs.

565. M3 rmoukm P(l;—5) mnpopeieHs KacaTe/JbHEIE
2 2

X
K runepGone —3—-—%=1. Boiuncants paccroanne d

OT TOYKH P [0 Xopiabl runep6osibl, COeAHHSIOUIEA TOUKH
KacaHud,

566. 'unep6osia MpPOXOAWT Yepe3 TOYKY A(\/G; 3) u
Kacaerca npamo#t 9x + 2y — 15 = 0. CocraBuTb ypaBHe-
HHe 3TOH runep6oJbl NPH YCJOBHH, YTO €€ OCH COBNALAIOT
C OCAMH KOOpAHHAT.

567. CocTaBuTh YypaBHeHHe runepObOJB], Kacaoehcs
ABYX OpsAimbix: bx—6y—16=0, 13x— 10y —48=0,
IPH  YCJOBHH, 4YTO e€ OCH COBNajalwT ¢ OCAMH KO-
OPAHHAT.

568. ¥Yb6emuBUInch, UYTO TOUKH [IepeceyeHHs IAJAHNCA

2 2 2 2
—;5 + -5!5- =1 u runepbob % — %—= 1 sapndworcs Bep-

IIHHAMH TOpPSMOYrOMbHHKA, COCTABHTb YypaBHeHHs ero
CTOPOH.
2 2

569. lauw runep6ombl ’;—2—%=1 H Kakag-HHOyIb

ee¢ KacarteabHas: P —rTouka mnepeceueHHs KacaTe/JbHON
c oceio Ox, Q — MpoeKUHs TOYKH KaCaHHA HA Ty ¥XKe OChb.
Hoxkazats, yto OP . 0Q = aZ.

570, [loxkasatb, uT0 (OKYCH rHOepOOJEl PacHOOKeH
10 pa3Hble CTOPOHEI OT JIOO0H €& KacaTeJbHOH.

571, Iloka3aTh, Y4TO MPOH3BEJEHHE pAaCCTOAHHHA oT ¢o-

o u x2 y?
KycoB M0 JI0GOH KacaTenbHOW K runepGoJie o=

a’ bz
eCTh BeIMUHMHA [OCTONHHAS, paBHas b2,

572. Tlpamass 2x—y—4 =0 Kacaercn runepsoHI,
¢okych KoTopoi HaxoasTca B ToukKax Fi(—3;0) wu
Fy(3;0). CocraBuTh ypaBHeHHe 3TOH rumepGoJbL.

573. CocraBuTh ypaBHeHHe rHOep6OJLl, (OKYCH KOTO-
PO¥l pacnosoxKeHb Ha CCH aBGCHHCC CHUMMETPHUHO OTHOCH-
TEJbHO Hauyana KOOPAHHAT, eCJH H3BeCTHbH YypaBHEHHE
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KacaTeapHON K rumepGote 15x < 16y — 36 =0 u paccros-
HHe MeXIy ee BepuHHavH 2a = 8.
574. Mlokasartb, uTO npsAMas, Kacaoulascsg runep6o.sl
B HeKOTOpo# Touke M, cocTaBjsieT paBHble yrabl ¢ (POKa.lb-
HeiMu paauycamu Fi M, FoM u npoxoAuT BHYTpH yraa
IMFQ.
x2 y2 _1

575. M3 npasoro ¢okyca runep6oiibl ==

NoA YrJoM a(n<a<%n) K ocu Ox HanpasaeH Jyy

ceera. H3BectHo, uro tgo ==2. [o#ias no rumnep6odnl,
Jay4 oT Hee orpasuacs. CocTaBUTh ypaBHeHHe NpPAMOH, Ha
KOTOPOH JIeXKHT OTPaKEeHHDLIH Jyu.

567. Jlokazath, YTO 3IMHIC W Trunepbosa, HMeKILHe
cbuie GOKYChl, NepeceKkaloTcs MOA MPAMBIM YIVIOM.

577. KoabduuueHT paBHOMEpPHOTO CXKAaTHA [110CKOCTH
x ocu Ox pasen -; . OnpenenuTth ypaBHeHHe JHHUH, B KO-

TOPYIl0O 1NpH 3TOM CXATHH mnpeoOpasyercs runepdona
x2 y?

C——— —— —

16 g =L

Ykaaanue Cm. 3apauy 509.

578. Kos(p¢puuueHT paBHOMEpPUOro CXaTHA [JIOCKOCTH
4
kK ocu Oy papeH 7. Onpenenuth ypaBHeHHE JIHHHM, B KO-

TOPYIO TIpH 3TOM  CXKaTUH  npeodpadyercs  runepbo.a
x? y2
= — 5= 1.
25 9

579. HaiiTh ypaBHeHHe JHHHH, B KOTOpYyl0 [peobGpa-
3yerca runepdona x?— y?==9 npu IBYX I[OC/JeI0BATE]b-
HbIX DABHOMEPHbIX CXKATHSAX MJIOCKOCTH K KOODAMHATHBIM
ocaM, ecad Ko3(DPHUUEHTbI pAaBHOMEPHOTO CiaTHA [J0C-

5
Koctu K ocsiM Ox u Oy cOOTBETCTBEHHO PaBHBHI FH T
580. Onpenenuts Kos3ddHiMEHT ¢ paBHOMEpPHOTrO CiKa-
2

X
THS NaockocTd K ocd Ox, npH KoTopoM rumnep6o.1a =

y? . x2 g
— 55 = | nmpeoGpasyercs B rumepbony =z — 5 =1I.

581, Omnpezenuth Ko3pdHLHEHT ¢ PaBHOMEPHOTO CKa-
x2
THA IJIOCKOCTH K ocH Oy, npu KoTopoM runepbosa —— —

y? 22 y? 4
-5 = 1 npeobpasyerca B runep6oay T a l.
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582. Onpenenuts Ko>3QIHUMEHTH gy W g ABYX NOCHE-
NIOBATeJbHEIX pPABHOMEPHBIX CKATHH NAOCKOCTH K OCAM

2 2
Ox u Oy, npu KOTOPHIX mnepﬁona—z-g—-— %6—=1 npeobpasy-
2 2
eTcd B THHepboITy -35—5— — %z =1,

§ 20. MapaGoaa

[Tapa6os0f Ha3BIBAETCA CEOMETPHUECKOE MECTO TOYeK, AAA KaXION
H3 KOTOpBHIX pacCTOsiHHe [0 HEeKOTOpO#H (HKCHPOBAHHOH TOUKH MJIO-
CKOCTH, HashliBaeMoO# (OKYCOM, PaBHO PacCTOSHHIO A0 HEKOTOPOH (HKCH-
POBaHHOH NpAMOH, HasHBaeMOW aupekTpucol. Pokyc napaboast 060-
sHavaercsn Oyksoit F, paccTosHue OT ¢OKyca [0 RUPeKTPHCHI — OYK-
Bo#l p. Uneao p HaswiBaercs mapamerpom napaGobt.

[Tycte nawa nexoropas napa6ona., BeegeM aexapToBY NPSAMOYTOJbe
HY0 CHCTeMy KOODAHHAT TaK, 9ToOH oOch abcuucc IIPOXOSUIA Yepes

Yy —d M

| <

oy

Puc. 19. Puc. 20.

¢doxkyc JaHHOO napabGodabl MepneHAHKYASPHO K AMPeKTpuce H Oblia
HanpaB/eHa OT AHPEKTPHCH K (OKYCY;, HAyasi0 KOOPAHMHAT PACNOJIONKHUM
nocpeaHHe Mexnay thokycoM u aupektpucoé (puc. 19). B sto#i cucreme
KOOpPAWHAT NaHHad napaboJa Oyger onpelendaTbcs ypaBHeHHeM

y? =2px. (1

¥YpasHenHe (1) HasblBaeTCA KAHOHHYGCKMM YpaBHeHHeM mapaGoJbl
B aroll Xe cHCTeMe KOOPLHHAT AMPEKTPHCA NAuWHOW napabosn MMeeT
ypaBHeHHe

X=—

2 L
QoxanbHbBIN pagHyc npousBosibHOR Toukk M(x; y) mnapaGoam (T. e,
AauHa otpe3ka FM) MoxeT GbiTh BBIUHC/IEH No ¢dopmy.ie
p
r=x )
T3
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[MapabGona wMeer OAHY OChb CHMMETPHH, HA3LIB3EMYI0 OCbIO Napa-
Gosibl, ¢ KOTOpO# OHa MepeceKaeTcs B eNHHCTBEHHOR Touke, Touka
Hepeceyenust mapaGosibl ¢ OCbio Ha2biBaercst ee¢ BepurvHod. [lpw yka-
3aHHOM BHILE BbIGOpe KOODAMHATHOR CHCTEMB OCh napaloanl coBMe-
ieHa ¢ Ocbwo abCLHUCC, BEPIIMHA HAXOAMTCH B Hayajge KOOPAHHAT, BCHA
napaboJia JieXKHT B MPaBOil NOJYIIOCKOCTH.

Ecnn xoopaumHaTHad cucteMa BHIGpaHa Tak, 4TO OCh a0CUHCE COBe
MeuleHa ¢ OChl0 NMapabosibl, HAYAJ0 KOOPAHHAT — C BEPUIHHOMN, HO Tapa-
60sia NexXUT 8 NeBoii moaymaockoctH (puc. 20), To ee ypaBHenue 6ynert
AMeTb BHJI

y?=—2px. (2)

B cayvae, xorza wnavano KOOPAHHAT HAXOJHTCA B BepIIHHe, & ¢
OCbl0 COBMellleHa OCb OPAMHAT, Mapasoja 6yaeT HMETb YDaBHEHHE

x%=2py, (3)
eCJH OHA NeXMT B BepXHell moaymrockocru (puc. 21), n
xt == —2py (4)

— ecJad B HHXXHef noaynjockocti (puc. 22),

Y L v
, o
Ny 7
F'
P
} '
5
\} 4 z
N g
T
Pue, 21. Pue. 22.

Kaxaoe us ypaBuennit napaGoam (2), (3), (4), xak 4 ypaBHe-
Hue (1), Ha3biBaeTC KAHOHHYECKHM,

583. Cocrapurh ypaBHeHHe napabo.abl, BepliHMHA KOTO-
poll HaXOMUTCA B Haua/ie KOOPAHUHAT, 3HAdA, UTO:

1) mapa6osa pacnoJjioxkeHa B MPapoil MOJYIJIOCKOCTH
CUMMeTPHYHO OTHocHTesbHO ocH Ox, W ee mapaMmeTp
p=3;

2) napab6ona pacmonoxeHa B JIeBOH MNOJYI/IOCKOCTH
CHMMeTPHUHO OTHOCHTeNbHO ocu Ox, W ee napaMerp
p = 0,5;

3) nmapaGosa pacrmoJjioXXeHa B BepXHEH MOJMYHNJIOCKOCTH

: 1
CHMMETPHYHO OTHOCHTENbHO ock Oy, H ee mapamerp p==—r;
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4) napaGoma pacmosioXeHa B HHXKHefi MOJYMIOCKOCTH
CAMMeTPHYHO OTHOCHTesNbHO ocH Oy, ¥ ee napaMmerTp
p == 3.

584. OnpexenuTb BeNUUHHY NapaMeTpa H paclnoJjoxe-
HUC OTHOCHTENbHO KOOPAMHATHHIX oOCeH caeiywlIudX mna-
pab6ou:

1) $»=6x; 2) £2=5y; 3) Y’ =—4x; 4) X>=—y.

585. CocTtaBuTb ypaBHelne napabosbl, BEepLIHHA KOTO-
POt HAaXOAMTCHA B HayaJje KOCPAHHAT, 3Had, UTO:

I) napaGona pacnoJioxeHa CHMMETDHYHO OTHOCHTEJbe
HO ocH Ox u npoxoxuT vepes Touky A(9;6);

2) napaboga pacnoioxeda CHMMETPHUHO OTHOCHTE/b-
HO ocH Ox u npoxomut uepes Touky B{(—1;3);

3) napaGona pacrnonoXeHa CHMMETPHYHO OTHOCHTENb-
Ho ocu Oy u mpoxoaut uepes Touky C(1;1).

4) napabo.a pacnolckeHa CHMMETPHYHO OTHOCHTEJb-
Ho ocn Oy u npoxoauT uepez toury D (4; —8).

686. Craabioii TpoC NojiBelleH 3a [Ba KOHLA; TOYKH
KDEeMIeHHs pAaCMnoJOKeHbl Ha OJMHAKOBOH BBICOTE, pac-
CTOIHHE MexX1y HuMH paBHo 20 mx. Benuuuna ero mpo-
ruba ia paccTOTHHU 2 M OT TOUKH KpensieHHs, cuutas o
ropuscHranu, pasHa 14,4 cu. Onpenenuts BeTUUHHY MPO-
ruba 3TOro Tpoca B ccpedHHe MexAy TOUKaMH KpernjleHus,
npuOMHKEHHO cyuTasi, 4To Tpoc HMeeT ¢GoOpMy Ayr ma-
padoabl.

587. CocraBuTb ypaBHenue napaGo/bl, KOTOpas HMeer
pokyc E(0; —3) u NPOXOAHT Yepes HAYANO KOOPLHHAT,
3Has, YTO ee OChblo CAYKHT ochb Oy.

588. Ycranosuth, KakHe JNHHHM ONpenensioTcs CJaeaylo-
IIUMH YPAaBHEHUSMHU:

Dy=+2Vx 9 y=+V—x 3 y=—3V —2x
4) y=—2V% 5) x=+ V5, 6) x=—5V —y;
7 x=—V3y 8 x=+4V —y.

M306pa3uth 3TH AHHKWE Ha yepTexe,

589. Haiitn ¢okyc F n ypanHenue AnpeKTpHCH mapa-
Goant y? = 24x.

590. Bouncants ¢okaabHblii pazuyc Toukn M mapa-
6osbl 4?2 = 20x, ecnm adbcumcca ToukH M paBHa 7.

591. Boiuucnuts ¢oxanpHuiil pasuyc Ttoukn M mnapa-
Oonbl y2 = 12x, ecam opauHara tTouku M pasua 6.
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592. Ha napaGone y? == 16x wuafit TOUKH, (HOKATBLHLIH
pajlnyc KOTOpPBIX paBeH 13.

593. CocraBuTb ypaBHeHUe mnapaGouibl, €cnn OaH (o~
kKyc F(—7;0) u ypaBuecHme aupexrrtpuchi x —7 =0,

594, CocraBHTb ypaBHeHHe mnapabosbl, 3Hasg, 4TO ee
BepIlHHA cOBIajaeT ¢ TOYKOH (o;B), mapaMeTp paBeH p,
ocb mapaanenbHa oct Ox u mnapaboma mnpociupaercd
B G€CKOHEYHOCTD:

1) B mosoxuTeAbHOM HanpasaeHHu ocH OX;

2) B oTpuuatesbHOM Hanpasjenuu ocu Ox.

595. CocraBuTh ypaBHeHHe napa6oJibl, 3Hag, 4YTO e€e
BepwIMHA COBMAafaeT ¢ TOYKOH (ao; B), mapaMerp paeeH p,
ocb mnapa/iensHa ocd Oy u mnapaGoma nOPOCTHPARTCS
B G€CKOHEUHOCTh:

1) B mosoxuteabHoM Hampasaedud ocH Oy (1. e. ma-
paboJsia siBJSeTCA BOCXOAAILeH);

2) B oTpHuUATesbHOM HanpasiaeHHd ocH Oy (T. e. ma-
pabo;a ABASETCS HHCXOAALIEH),

596. YcTaHOBHTH, UTO KaXfoe H3 CJAeAYIOIHX YypaBHe-
HHA ompegenser napaGony, U HalTH KOODAHHATHI ee Bep-
WHHL A, BeNHUMHY MapaMeTpa p W yPaBHEHHe IUPEKTpH-
chl: 1) y?=4x—8; 2) y2=4—6x; 3) x2=6y-+ 2;
4) x2=2—y.

597. YcTaHOBHTB, 4TO KaXJoe M3 CJAeAyIONIMX ypaBHe-
HHH ompefeiser nmapaonay, W HalTH KOOPAMHATH ee Bep-

WHHb A ¥ BeTHYHHY mapameTpa p: 1) y=7i—x2+ x+ 2

2) y=4x>—8x+7;, 3) y=——%x2+2x-7.

598. YcTaHOBHTB, UTO KaXI0e H3 CJAEAYIOILHX YpaBHe-
HHA onpejensier napaboay, W HallTH KOOPIHHATHI ee Bep-
mwusa A4 ¥ BeJMyuHY DapaMetpa p:l) x=2y2-12y+ 14;

2) x—--——-yz-l-y, 3) x=—y*+2y—1.

599. yCTaHOBHTb, Kakde JIHHHH ONpelesioTca Cieaymn-
IIHMU YpaBHEHUSAMHU:

) y=8—4yYx—1; 2 x=—44+3Vy+5;
3) x=2—~V6—29y 4) y=—b5-+ V — 3¢ — 21.

HN306pas3uth 3TH JHHUM Ha YepTexKe.

600. CoctaBuTh ypaBHeHHe napalboibi, €caH JaHB ee
¢dokyc F(7;2) u nupextpuca x —5 =10

601. CocraButh ypaBHEeHHe napalboJkl, €CJaH AaHpl ee
tdokyc F(4;3) u nupertpuca y + 1 =0.

88



602. CocraBATb ypaBHeHHe Napabonk, €c1U RaHW ce
doxyc F(2; —1) u mupekrpuca x —y — 1 = 0.

603. Hanbl BepwuHa napaboant A(6;—3) u ypasHe-
HHe ee AHMpekTpHchl 3x — by + 1 =0, Ha#tu ¢oxyc F
3TOH napaboJnl,

604. Jlanbl BepwwHa napatoant A (—2;—1) u ypas-
HeHHe ee gupektpuch X -+ 2y — 1 = 0. CocraButrh ypasHe-
HHe 3ToH napaboubi.

605. OnpexenuTp TOUKH MepeceueHuss MPAMOH X =4 Y —
— 3 =0 n napaboan x? = 4y.

606. OnpenenuTh TOURH mepeceuends npsmolt 3x -4
H 4y — 12 = 0 u napabombl y2 = —9x.

607. Onpenenurs TOUKH TepeceueHHs nOpsMol 3X —
— 2y + 6 =0 v napa6oant y* = 6x,

608. B caenywouux caysasx onpeienuTb, KaK pacno-
JoxKeHa [aHHAf [OpaMas OTHOCHTE.blIO [Januofi mnapado-
Jibl — mepecekaeT JiM, KacaeTcs HJAW NPOXOAHUT BHe ee:
1) x—y+42=0, 92=28x; 2) 8x+3y—15=0, x2==
= —3y; 3) bx —y — 15 =0, y2= —5x.

609. OnpeneauTb, OPH KaXHX 3HAUEHUAX YrJIOBOTO KO-
spduumrenra £ npamas y = kx+2 1) nepecekaer mnapa-
6oay y? = 4x; 2) Kacaercq ee; 3) MPOXOAUT Biie 3TCGH ma-
patoJsl.

610. BoiBecT ycncBHe, TNPH  KOTOpOM OpaMasg Y =
= Rx -4 b xacaerca nmapaboawb y? = 2px.

611. Jlokasatb, 4To K napabone y2 = 2px MOXHO MpO-
BECTH OJHY H TOJBKO OJHY KacaTenbHYK C YTr/iOBbiM KO-
spdunuertom k %= 0,

612. CoctaBuTh ypaBHeHHe KacarenbHOil K mapaGoJe
y* = 2px B ee Touke M, (x1;y,).

613. CocraBuTh ypaBHeHHe NPAMOM, KOoTOpas Kacaercs
napaboasl Y2 =8x W napaaneibHa npaMoH 2% -4 2y —
—3=0.

614. CoctaBHTh ypaBHeHHe MNpsiMOfi, KOTOpas Kacaercs
napaboan x?==16y W nepneHIMKynspHa K npsmMoh 2x -+
+ 4y +7 =0,

615. TlpoBectn kKacartenbHyio K napa6oae y2 = 12x na-
pasagenbno npsamofl 3x —2y 4+ 30 =0 u BHUKWCAHTE pac-
cTosinde d MexKAy 3TOH KacareqbHON H JaHHON NpAMOH.

616. Ha mapabose Y2 == 64x wnafitu Touky M, Onu-
Xalwyio K npaMon 4x -3y — 14 == 0, u BelYMCAUTBL pac-
crosiHde d ot Touku M, po 3TO# nMpaAMON.

617. CocTaBuTh ypaBHEHUS KacaTe/NbHHX K napadone
y? == 36x, npoBeieHHBIX H3 TOuKu 4 (2;9).
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618. K mapaGone y?=2px mnpopeleHa. KacaTeJbHasfl.
JlokasaTtb, YTO BeplwiMHA 3TOH Napaosbl JEXHT mocpe-
JHHEe MeXJAY TOYKOH NepeceYeHHs KacaTeJbHOH € OCbIO
Ox u npoexuuefl TOUKH KacaHus Ha ocb O,

619. M3 Toukn A(5;9) mpoBeseHsl KacaTeJqbHBIE K na-
pabosne y?==5x, CocTaBUTb ypaBHEHHE XOp/Abl, COEIMHSIO-
1ed TOYKH KacaHHS.

620. I3 Toukn P(—3;12) mnposelenn KacaTeJbHbIE
K nmapatosae y*=10x. Buiuncnurs paccrosinde d OT TOUKH
P no xopab napaGoabl, coenuHAoLell TOYKH KACAHHSI.

x2
621. OnpesennTp TOukM mHepeceyeHHs SJJIHICA o5 T

’2
-+ —QJQ—S == | u napaGouau 32 = 24x.
2

, X
622, OnpenenuTs TOUKH NepeceyeHHs1 THNEPBGOJb 5
y2

— 5= —1 u napaGoam y? == 3x

623. OnpedenuTs TOYKM mepeceueHHs JABYX napabo.:
Yy=x2—2x4 1, x =12 —6y7. °

624. Jlokaszath, 410 mnpsiMasl, Kacawolascs napa6ossl
B HeXoTopo# Toyke M, cocraBasier paBHbie yraw ¢ ¢o-
KaJbHBIM DajHycOM TOYKM M W ¢ Jy4oM, KOTOPHIH, HCXOLHA
u3 M, uner napasanenbyo ocu napa6oan B Ty CTOPOHY, KyAa
napabo/sia 6eCKOHEYHO IMpPOCTHpaeTcs.

625. M3 doxkyca napabGonanl y? == 12x mog OCTPBIM yr-
JoM o K ocu Ox HaupaBsaew nayuy cBera. VI3BecTHo, 4TO

3 o
tga=-4—. Jdo#ina po napaGoabl, Jyd OT Hee OTPa3HJCH.

CocTaBHTb ypaBHeHHe NPSIMON, HAa KOTOPOH JEXHT OTpa-
JKEHHBbIH 1y,

626. okasaTh, 4T0 ABe mapaboJbl, HMeloUIHe OGLLYIO
OCb H 0o8mud (poKyc, pacmosoXeHHHIH MexkAy HX BeplUH-
HaMu, MepecexaloTcsl MoK NPAMBIM YIVIOM.

627. JlokazaTb, uTO ecau jABe mapaGosbn CO B3AHMHO
NepNeHAHKY/ISIPHBIMY  OCSIMH INEpeceKkaioTcs B YeThipex
TOYKaX, TO 5TH TOYKH JieXKaT Ha OJHOH OKPYKHOCTH,

§ 21. MoagpHoe ypasHeHue 3JIUNCA, rUNEPEONBI
H napaGoJbl

[Tonapuoe ypaBHeBue, ofuiee mo ¢opMe AAs SaaHNCa, OXHONH BETBU
runep6oas U napaGoJibl, HMeeT BHA

—_—Pr
‘h- p'-l—&:cos()' (1)
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rie P, 0 — nonapHLie KOOPAHHATH MPOWSBOMBHOR TOUKHM JHHHH, p — do-
KaJbHBIH MapaMerp (nosoBuHa (oXanbHOR XOPABl JMHHHM, TepneHiHKY-
JASDHOH K ee ocH), &— SKCUEHTPHCHTET (B Cayyae napaboam & = 1),
IMonspuas cugreMa KOOpAHHAT NpPH 3TOM BEIGpaHa Tax, YTO NMO.THOC HAXO-
autcs B GOKycCe, a NOJAPHAS OCh HANpPaBJAEHA N0 OCH MHHHH B CTODOHY,
MPOTHBONONOKHYI OaHXKaHIeR K 3TOMy (GOKYCy AHPEKTPHCHL

2 2
628. lano ypaBHeHHe 3aJHMCA -gg+!1/—6=1- Cocra-

BUTb €ro IMOJIAPHOE ypaBHEHHe, CUMTAs, 4YTO HalpaBJecHHE
MOJIAPHOH OCH COBHAJaeT ¢ MOJOXHTENbHBIM HAMNpaBJ/e-
HHeM ocH abcuuce, a MoJaIC HAXOAUTCH:

1) B neBom ¢okyce snaunca; 2) B npasom (doxyce.

629. Jlano ypaBHeHHe TrHIepOOJbI —’1%—%—-—-- 1. Co-

CTaBUThb MNOJADHOEe ypaBHEHHe ee NpaBoHl BeTBH, CUHTaf,
YTO HalpaBlieHHe NOJAPHON OCH COBMAZaeT C MOJOXKHTEIb=
HBIM HalpaBJeHHeM OCH abCuucc, a NOJIC HAXOJMHTCH:

1) B mpaBom ¢okyce runep6ogn; 2) B neBOM (oKyce.

. X ¥

630 [lano ypaBHeHHe TuHNEpO6OJbI o T 1. Co-
CTaBHUTb MOJAfIPHOE ypaBHEHHe ee JieBOH BeTBU, CUHTAad, UTO
HanpasJjeHHe NOJAPHOH OCH COBHNajaeT C NOJOXKHTENbHBIM
HanpasJjeHHeM ocu aGCLUCC, 4 MOMIOC HAXOAUTCA:

1) B neBom ¢okyce rumep6osini; 2) B npasoM (OKyce.

631. Ilano ypapuenue mnapabosbt y? =— 6x, CocTaBUTb
€¢ MOJISIpHOE ypaBHeHHE, CUHUTasi, YTO HamnpapBjeHHe MOJAP-
HOH OCH cOBHajaer ¢ MOJOKHTEJNbHbIM Hampas/eHHeM OCH
abcuuce, a MoJOC HaxXoAHTCs B (poKyce mapasobl.

632. Onpenenurb, KakKHe JHHHH JAaHbl CASLYIOLUIHMA
YPaBHEHHAMH B NOJSPHBIX KOOPAMHATAX:

5 6

1) p=—l—; 2) p= l-—cosB"
] = —cos B
2
10 12
) p=—75—3 Ho=5—"53}
] ——cos0
2
5 1

9) p= 3-—4c059; 6) P=3"3ces0"

144

633, YcraHoBHTb, UTO ypaBHeHHe P = -3 g org ONPe-

JeJdeT 3AJUINC, 4 HAUTH ero NnoJyocH.
18
634. YcraHOBHTB, YTO ypaBHeHHE P = T"Fmsp ONPE-
JejseT NpaBylo BeTBb THNepOOaB, W HaATH ee MOJAYOCH.

91



635. YcraHOBHTB, 'ITO ypaBHeHHE p=5—:27,1m ompe-

nensieT SJJAHIC, H COCTABHTh MOJSPHblE YypaBHEHHA €ro
IHPEKTPHC.

1
636. ¥YcTaHOBHTb, 4UTO ypaBHeHHe p == 10

—_— QIpe-
3~ 5cosH p
Jessaer ﬂpaB}’IO BEeTBb FHI’IGpGOJIbI, H COCTAaBHTH ['lOJIﬂprIe
ypaBHeHHS AMPEKTPHC ¥ aCHMOTOT 2TOH IHIepOOJIHL.

637. Ha saaunce p= 12 Ha#TH TOYKH, MO-
83—V 2cosH

JIPHBIA paJHyC KOTOPLIX paBeH 6.
638. Ha runepbose p =—7—mrp
JIADHBIA paaHyC KOTOPHIX paBeH 3.

639. Ha mapaGose p=-—=

— cos0

HAHTH TOYKH, MO-

HAHTH TOUKH:

1) ¢ HauMeHDIIHM NMOJAAPHLIM PAJHYCOM;
2) ¢ nojspHbLIM pamHyCcoOM, PaBHBIM MapaMeTpy mnapa-
60abl1,

2 2
640. Jlano ypaBHeHHe 3/HNCA —a’%——l-%,;=l. Cocra-

BHTb €ro noJiIpHOC YpAaBHEHHE NPH YCJAOBHH, YTO HANpaB-
JleHne HOJIHPHOﬁ OCH COBIIagaer ¢ MHOOJOXKHTEJbHBIM Ha-
npaB/JeHHEM OCH a6cuncc, a HOJI0C HaXOoJIHTCA B LEHTpE
SJJIHnca.

2 H
641. lano ypaBHeHHE TrHIEPO6OJLI %—i—= . Co-

CTABHTb €€ MNOJfpHOe YypaBHEHHe NpH YC/IOBHH, YTO Ha-
npaB/ieHHe NOJSIPHOA OCH COBHAJAET C HOJOXKHTENbHbIM
HampaB/eHHEM OCH alCIHCC, a MOJIOC HAXOAHTCS B LIEHTpE
runepooJibl.

642. Jano ypaBHeBue mnapaGoJn g2 = 2px. CocTaBHTb
ee MOJNAPDHOE YpaBHeHHe NPH YCJAOBHH, - UHTO HalpaBJjcHHE
NOJSApHOA OCH coBpajaer ¢ MOJOXKHTe/NbHLHIM HanpasJe-
HHeM ocH alcuHce, a TOMIOC HAXOOWTCS B BepLIHHE
napasosnsl.

§ 22, Huamerpu JUHHI BTOPOro nopsika

B kypce aHamuTHuecKOA reOMETPHH JO0KA3bIBaeTCA, YTO CePeHHL
napaJj/ielbHBIX XOpJ JHHHH BTOPOro mnopsixa Jexar Ha OAHOH NpsaMof.
dra npsaMas HA3HBaercs QHAMETPOM JHHHH BTOoporo mopsika. dnamerp,
JeqsAuiHil TIONOJaM KaKyio-Hudynb xopAy (a 3Hauur, W BCe Napajnenbe
Hble efl), Ha3bIBaeTCs CONpSXKEHHBIM 3TOA Xxopje (H BceM XOpLaM, KO-
TOpble el mapajiephb), Bece auaMerpn saaunca W runep6odast npoxos
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14T uepes ueHTp. Ecau sanunc 3afan ypasuenuem
2 2
x Y
=t =t ()

TO ero AMaMerp, COTMPAXKEHHBII XopAaM ¢ Yr10BHM Ko3dduUHEerTOM &,
ofpefesnaeTcs ypaBHEHHEM
bQ

y='———x.

Ecnu rHnep6oa 3alaHa ypaBHeHHeM

2 r g2
Y
22 — =1, (2)
TO ee [HaMeTp, CONpSIXKeHHbH XOpJaM C YIVIOBEIM Ko3hdHIHeHTOM &,
ofpeAe/feTca ypaBHeHUEM
b2
V=" *

Bce auameTpw mapaGonst mapannefisHbl ee ocd. Eciu mapaona 3anana
YPaBHEHHEM

y2 = 2px,

TO ee /[MaMeTp, COMPSKEHHbIA XOpAaM ¢ YCLJIOBLIM KO3QuiHeHTOM R,
onpelensieTcsa ypaBHEHHEM

s
y—'k'

Ecnn ogum w3 apyx AmaMeTpoB 3JJKICA WMAM PHNepBOsB AeATT MO=
nonaM XOpApl, MapanjenbHble APYrOMYy, TO BTOPOi AHAMETP [eJIHT NO-
nonaM XopAbl, NapananenbHble nepBoMy. Takue IBa [OWaMeTpa Ha3hl-
BAIOTCA B3aMMHO CONpSXKEHHBIMH.

Ectn 2 u & — yraossie ko3 uUHeHTH ABYX B34HMHO COTIPSIKEH=
HEIX LHAMeTpoB rumep6oan (2), To

b2
e
kk -‘=——?'. (3

Ecmu & n 2 — yroosbie K03QGHUHEHTH JBYX B3aHMHO COMpSXKeH-
HHIX guamerpoB rumepbonnt (2), TO
,_ b
kk =7 (4)

Coornowenus (3) B (4) Ha3HBAOTCA YCJAOBHAMH COMPSKEHHOCTH AUa-
METPOB COOTBETCTBEHHO [Js S/IHMCA H JJIA rUnep6OJbl.

JlnamMeTp JHHMM BTOPOrO TNOPANKA, MepHeHAMKYJIADHBI K comps-
XeHHBIM XOpAaM, Ha3blBAeTCA [VIABHBIM.

x2
643. CocTaBpuTh ypaBHeHHe JHaMeTpa 3JJHINCA 55 +

2
-+ —!{—6 == |, NIpoXoAsiLiero uepe3 cepejHHy ero XOpJHH, OT-
ceKaeMoi Ha npamo#t 2x — y — 3 = 0.
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x2 2
644. CocraBuTth ypaBHEHHe XOPIH 3JHUNCA e - ;"Q—==

=1, nOpoxonsiied yepe3 Touky A(l; —2) u peasuefics
CIO TONOJIAM.

645. CocTaBuTh ypaBHEHHS ABYX B3aHMHO CONpPAXKEH-
HHIX AHaMeTpos aJaunca x2-4-4y2==1, U3 KOTOPHIX OXHH
ob6pasyer ¢ ocblo Ox yroa B 45°.

646. CocTaBuTh ypaBHeHHS ABYX B3aHMHO COMHpSKeH=
HBIX apaMeTpoB 3janunca 4x2 - 9y2 =1, U3 KOTOPHIX OAHH
napaJJesned apamod x -4 2y —5 =0,

647. CocraBuTh ypaBHeHHS JABYX B3aHMHO COIpSIKEH=
HBIX AuameTrpoB aaaunca x?-4 3y2=1, U3 KOTOpLIX OIUH
neplneHAuKynsaper kK npamod 3x 4 2y —7 = 0.

648. Ha ueprexe m3oOpaxkeH aaaunc. [loabsysice uup-
KyJeM W JIHHeHKOH, MOCTPOUTh €ro LEHTP.

649. Jloxasath, 4TO OCH 3JJHICA SBASIOTCH EIMHCT-
BEHHOH apo#l ero raaBHBIX LHAMETpPOB.

650. Tloab3ysach cBOHCTBAMH CONMPAMEHHBIX NHAMETDOB,
J0Ka3ath, 4YTO KaxXIblH [NHAMeTD OKPYKHOCTH $BJSIETCS
J1aBHbIM.

651, a) B sanunc Bnucan paBHOGeIpPeHHBIH TPEYroJb-
HHK TaK, YTO ero BeplIHHA COBOANAaeT C OAHOH M3 BEpPIIHH
saaunca. llokazatb, UTO OCHOBaHHEe 3TOr0 TPEYroJbHHKA
napanjesbHO OZHOH H3 OCel JJIJAHICA.

6) JokasaTbh, 4YTO CTOPOHB NPSMOYrONbHHKA, BIIHCAH-
HOrO B 3JIJIHAC, TlapaJiiesbHbl OCAM JTOr0 3JJUNCaA.

B) Ha ueprexe mnsoGpaxen saaunc. [lonbsysicb uup-
KyJeMm H JIHHEHKOH, NOCTPOHTbL €ro IJaBHbE AHAMETPHI

652. Jlokasartb, uTO XOPAbl 3JJIHIICA, COEJHHSIOLLIHE
ero INpPOM3BOJbHYIO TOUKY € KOHLAMH Jai06oro aHameTpa
3TOr0 3JJIMICA, TMapanJejbHbl Mape ero COIPSIKEeHHbIX
JHaMeTpOB.

653. a) [lokasath, 4TO CyMMa KBajapaToB ABYyX COIpf-
XEHHbIX NOJNYIHAMETpPOB SJJIHICA eCcTh BeJIHUHHA MOCTOSH-
Has (paBHas cyMMe KBAAPATOB €0 MoJyocei).

6) [dokasarts, u4T0 mnaolaAb mnapa/Jjesorpamma, ro-
CTPOGHHOTO Ha HABYX COMNpSAXKEHHbIX TMoayauamerpax 3.-
JuIca, eCTb BeJHYMHA TMOCTOAHHAf (paBHasg mJAoOLLALH

NPSIMOYTOJNbHUKA, MOCTPOEHHOTO HA €ro MoJayocsx).
x2
654. CocraBuTb ypaBHEHHe AHAMeTPa IHMepGONbl = -

2
—%—=l, NPOXOASIILEr0 Yepe3 CepelHHY ee XOpPAbl, OT-

cekaeMofi Ha npamofi 2x — y 43 = 0.
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2 2
655. Jlana rumep6ona —’;——%—=1. CoctaButs ypas-
HeHHe, ee XOpIbl, KOTOpas MNPOXOAHT UHepe3 TOUKY
A(3;—1) u menurca Toukoli A momonaw,
656. CocTaBuTh YypaBHeHHfl IBYX CONpSKEHHHIX [Has
MeTpoB rumepOosbl X2 — 4y2 =4, U3 KOTOPLIX OAMH MPO-
xonut 4epes Touky A(8&; 1).

657. COCTaB2HTb ypaBHeRUS CONPAXKEHHBIX ANAMETPOB
runeponl -% _%_:' I, yrom wmexAy KOTOpBIMH pa-
BeH 45°,

658. Ha ueprexke usoGpaxena rumepGosa. [loar3yscs
LHPKYJI€M H JHHeHKOH, MOCTPOHTL ee LEeHTP.

659. JlokasaTh, 4TO OCH runep6oO/Nbl ABAAIOTCA €NHH-
CTBCHHON Mapo#l ee rJaBHbLIX LHAMETPOB.

660. Ha ueprexe nzobpaxena runepGosa. Iloan3ysach
LHUDKYJeM H JIHHeHKOH, MOCTPOUThL ee IJaBHBle JUaMeTpbl.

661. CocrapuTh ypaBHeHue AuaMeTpa mapabouabl Y2 =
= 12x, NpOXOAAILEro uepe3 CepeluHy ee XOpJbl, OTCEeKae-
MoH Ha mpsiMmofi 3x +y—5=0.

662. [{asna napaGosna 4 = 20x. CocTaBHTb YpaBHEHHE
ee XOpAbl, KOoTopas MPOXOAHT uepe3 Touky A(2;5) wu ne-
JHTCA TOYKOH A momnonam.

663. [lokasaTth, uro OChb mapafoJibl SBJASAETCH €IHHCT-
BEHHBIM €€ ra1aBHbIM JHAMeTPOM.

664. Ha ueprexe wusob6paxkeHa napabona. Ilomwsysach
HupKyJseM K JauHe{iKOH, MOCTPOUTL €e IIABHLIA Auamerp.



I''TABA 5

YNPOWEHUE OBWEro yPABHEHHUSA
JIHHUHU BTOPOIro NOPAOKA. YPABHEHHUA.
HEKOTOPbBIX KPHBDbIX, BCTPEYAIOLIUXCS

B MATEMATHUKE U EE NMPUJO)XEHUAX

§ 23. LleHTp JHHMH BTOpOro nopsarka

JluHus, KOTOpas B HEKOTOPOW J[EKAPTOBOA CHCTeMEe KOOpAHHAT
ONpele/seTcs ypaBHEHHEM BTOPON CTeleHH, Ha3biBAeTCs JAUHHEH BTO-
poro mnopsamka, OGluee ypaBHeHHe BTOpO# cTemeHH (C ABYMfA MepeMeHs
HbLIMH) NPHHATO 3aMHCHIBATH B BHAE:

Ax? 4 2Bxy 4~ Cy? 4 2Dx + 2Ey + F =0, (1)

LeHTpOM HEKOTOPOH JHHHM HA3HBAETCA TaKa# TO4YKa [IOCKOCTH,
M0 OTHOLIEHHI0O XK KOTOPOH TOYKH 3TOH JHHHH pAacrosOMXeHbl CHMMe-
TPUYHO mMapaMu. JIHHMH BTOpOro mopsiika, o6nafawmoliie elWHCTBEHHbIM
LLeHTPOM, Ha3bIBAalOTCA LEHTPAJIbHBIMH.

Touxa S(xo; yo) sABAAETCH LEHTPOM JHHHM, ONpenedseMOid ypas-
HenueM (1), B TOM H TOJBKO B TOM CJydae, KOrxa ee KOOpPAHHATHl YA0-
BJETBOPHIOT YPaBHEHHAM:

Axo + Byo + D=0, }
on+Cyo +E=O.

OGo3xauuM uepe3 & onpeme/uTeNb 5TOM CHCTEMbI:
A B
B C

Bennunna & cocraBasiercs u3 ko3¢b¢uUEeHTOB NPH CTapUIHX 4YIeHAX
ypasHeHua (l) 4 HasbiBaercs AUCKPHMHHAHTOM CTAPIIHX UYJIEHOB 3TOro
ypaBHeHHUA.

Ecnu 654 0, to cucrema (2) sBaseTca COBMECTHOH H oOfpenpeseH-
HOH, T. e. HMeeT pellleHHe W MNDPHTOM eIHHCTBeHHOe, B 3ToM Cayuae
KOODAHHATEl LEHTpa MOCYT OblTbh onpejedenb no dopmyJsaaMm:

(2)

0=

B D DA
'c E» ‘EB
=Ta 5| N=TAB|
BC B C

Hepapernctso 8 $ 0 cl1yXHT NPH3MAaKOM LEHTPAJbHOM JHHHH BTOPOra
nopsaKa
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Ecnn S(xo; yo) — UEHTP JIMHWH BTOPOro MOPAAKA, TO B Pe3ymabrare
npeo6pa30BaHus KOOpAUHAT MO QopMy/aaMm

x =X xo, y=g-+ yo

(4TO COOTBETCTBYET MepeHOcy Hauana KOODAHHAT B UGHTP, JUHUK) ee
ypaBHEHHe TPUMET BUA

A7 + 2Bij + Ci? + F =0,

rae A, B, C— e Xe, 4T0 B ZaHHOM ypaBHeHuu (1), a F onpenenseTcs
¢opMyaoit

F = Dy, + Ey, + F.
B cayuae 6 5= 0 uMeer MecTO Takxe cJiedyiowas dopMmyna:
F=2,
rae
ABD
A=|BC E
DEF

Onpeneauredb A HasbiBaeTcss IMCKPHMHHAHTOM JeBofi uwacTu ofiiero
ypaBHeHURA BTOPOH CTeleHH.

665. YcTaBOBUTb, KaKHe 43 CJeAYIOUIUX NUHHH ABASIOTCS
LIeHTPaJdbHbIMH (T. €. HMEIOT eJHHCTBeHHLIfl LEHTD), KaKHe lie
HMelT UeHTPa, Kakve HMeloT GeCKOHEYHO MHOrO IeHTPOB:

1) 3x2 —4xy — 24+ 3x — 12y — 7 =0;

2) 4x? +5xy + 3> — x+9y — 12=0;

3) 4x* — 4xy 4+ y> — 6x + 8y + 13 =0;

4) 4x? —4xy + y?* — 12x 4 6y — 11 =0;

5) x2 —2xy + 4> +5x — Ty + 12 =0;

6) x> —2xy + y* — 6x + 6y — 3 =0;

7) 4x2 — 20xy +- 25y — 14x + 2y — 15 =0;

8) 4x* —6xy — 9y +3x — Ty + 12=0.

666. YcTaHOBHUTb, 4YTO CJAeAylOllHe JHHHM SABIIOTCH
HEeHTPaJbHbIMH, H AAA KaxKAON U3 HHUX HAHTH KOOPAHHATHI
LeHTpa:

1) 3x2+56xy + y* —8x— 11y — 7 =0;

2) 5x2 4 4xy -+ 24 + 20x + 20y — 18 = 0;

3) 9x2 —4xy —Ty? — 12=0;

4) 2x® — 6xy 4+ 5y% 4+ 22x — 36y 4+ 11 =0.

667. YCTaHOBHTb, UYTO Kax.nas M3 CJACLYIOIUMX JHHHR
HMeeT OECKOHeYHO MHOr0 LEHTPOB; AAA KaxXIOK HX HHX
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COCTAaBHTh YpaBHeHHe TeOMeTPHYECKOro MecTa LEHTPOB!
1) x2—6xy+ 9y*> — 12x -+ 36y + 20=0;
2) 452+ 4xy + y? — 8x — 4y — 21 =0;
3) 25x2 — 10xy + 4>+ 40x — 8y + 7 =0.

668. YcTaHOBHTBL, UYTO cCaAeaylOLlHe YpaBHEHMst oOlpele-
JSI0T lEeHTpaJbHble JHUHUH; [OpeodpasoBaTh KaxkjJioe H3
HUX IyTeM I[epeHoca Hauaja KOODJAHHAT B LEHTPI

1) 3x2 —6xy 4- 2y — dx + 2y + 1 =0;

2) 622+ dxy + y* + 4x — 2y + 2 =0;

3) 4x2 4 6xy+ y* — 10x — 10 =0;

4) 4x% 4 2xy + 642 4 6x — 10y -+ 9 =0.

669. Ilpy xaxkux sHAUEHHSIX M U # ypaBHEHHE
mx? 4 12xy + 9y + 4x 4 ny — 13=0

onpenenser:

) umeHTpagbHYO JHHUIO;

2) nuuuio e3 ueHTpa;

3) JauHU0, UMewlyr OECKOHEeYHO MHOr0 LEHTPOB.

670. Jano ypapHenue JsHEMH 4x2— dxy + y? + 6x
-1 =0. Onpexenntb, OpH KAaKUX 3HAYEHHAX YIJOBOTO
koappuuenta £ npsamas y == Rx: 1) nepecekaer 3Ty Jau-

HHIO B OAHOH TOuKe; 2) kacaerca 3Tod aunuu; 3) nepece-
Kael 3Ty JIMHHIO B JBYX ToYkKax; 4) He uMeer OOIIMUX TO-
YeK C 3TOH JIHHHEH,

671. CoctaBuTh ypaBHEHHe JIHHHH BTOPOro MHOpsiKa,
KoTopas, HMes LEHTP B HauaJse KOOpJAHHAT, NPOXOJHT ue-
pes Touky M(6;—2) wu Kacaerca npamoid x—2=0
B Touke .V (2;0).

672, Touka P(l;—2) sapasiercad UEHTPOM JHHUH BTO-
poro mopanKa, KOTopas MpOXoAuT uepe3 roury Q(0; —3)
u kacaercs ocu Ox B Hawane Koopausdar. CocTaBuTh ypas-
HeHue 5TOH JTHHHH.

§ 24. Mlpusenenne & npocrefimeMy Buny ypasHeHus
USHTPANALHOH JHHHH BTOPOTO nopajika

[ycTs aanHO ypasHeHnue

Ax? 4 2Bxy 4+ Cy? <= 2Dx 4~ 2Ey - F =0, (1)

oupefleasiomee UedTPaNbHY0 MUHHIC Broporo nopsiaka (§=AC—B2£0).,
Tlepenoca Havanc xoopiuHar B uewTp S{Xo; Yo) »TOR  JHHHH 1A
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npeobpasys ypasHenue (1) no dopmynam
x=f+x, y=f+vyo

[IOJTYy YHM:
A7 4-2Bij+ Ci? 4+ F=0. (2)
Das pruuctenns F MOXHO NOJb30BATHEA dopmynoit
T’=on+Eyo+F um F =%—.

NanbHefiee ynpolledHe ypaBHeHHs (2) AOCTHraeTcs MpH NMOMOIUH
npeoGpa3oRaHyuA KOOpPJIHHAT

T=x"cosa—y sina,
j=x"sina 4y cos a,

(3)

COOTBETCTBYIOWIErO NOBOPOTY OCet Ha yroa o.
Ecad yroa a BuiGpaH Tak, YTO

Btg?a—(C—A)tga — B =0, (4)
TO B HOBHIX KOOPJAHHATaX YpaBHEHHe JIMHHH MPHMeET BUNI

Alx(2 "l‘ nyf2 + Fe= 0, (5)
rie A'=%0, C’'s=0.
3aMeuaHnHe. YpasHenue (4) nossoasier onpexennts tg e, Toraa
Kak B Qopmynax (3) yd4acTByioT sina H cos o. 3Has tg o, MOXHO Hafi-
TH sin & ¥ cos @ no $HopMyNaM TPUIOHOMETPHUH

. tg o 1
sin g = = cos Qg = —
+V1+tg2a +Vi+igla

Mexny kosdpdunuentamu ypaseeunit (1) u (5) cyuecrsyor sax-
Hble COOTHOUIEHHS:

AC=AC—B?, A+4+C=A4+C,

KOTOpHle MO3BOJAIOT Onpeneants kosdpdunuentHt A’ w C’, He npomoas
nipeo6pa3oBaHus KOOPIHHAT.

YpaBHeHHe BTOPOH CTemeHW Ha3bIBAGTCS  SNTHNTHYECKHM, eC/H
& > 0, runep6oauveckuM, ecan & << 0, u napaGonuyeckum, ecau § = 0,

YpaBHeHHe leHTPAJbHOH JHHMH MOXeT OBITh: TOJIBKO 3IHNTHYE-
CKHM W.IH TunepOOIHYeCKHM.

Kaxa0e 3AMHNTHYECKOe YpaBHEHHe SBJIAETCS YpaBHeHHeM Judo
OGBIKHOBEHHOrO 3JLIHTICA, MO0 BBIDOXKAEHHOrO 3aaunca (r. e. ompese-
fisleT €AMHCTBEHHYI0 TOYKY), AHG0 MHHMOro sajaumca (B 3TOM CJaygae
ypaBHeHHe He ONpefelseT HHKAKOr0 reoMeTpudYeckoro ofpasa),

Kaxnoe rumepGonuueckoe ypaBHeHHe omnpeiedser 60 OOGBIKHO-
BeHHyw0 runepboay, nubo BBIPOXKIEHHYIO runepboay (1. e. mapy mnepe-
CEKAIOIHXCA NMPAMBIX).

673. OnpefeauTh THN KaXAOro W3 CJIEIYIOMUX Yypas-
HeHu#l *); Kaxaoe M3 HHUX IIyTeM MapaJsjiesbHOro InepeHoca

*) To ecTh YCTaHOBUTb, KaKHe H3 HHX ABJAIOTCH SVIHNTHYSCKHMH,
KakHe rumepboJuuecKiMH B KaKHMe NapabonHdeCKHMH,
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ocefi KOOPJAMHAT MPHBECTH K NpoCTeHmeMy BHAY; yCTaHO-
BHTb, KaKHe reoMeTphHueckue 00pa3bl OHH OINpPelefloT, U
H306pa3nTh Ha YepTexke pacloJOXKeHHe 3THX 006pasosB OT-
HOCHTEJIbHO CTaphiX M HOBBIX OCeHl KOODIMHAT:

1) 4x2 4 9y2 — 40x + 36y + 100 == 0;

2) 9x2— 1642 — 54x — 64y — 127 = 0;

3) 9x2 4 4y2 4 18x — 8y 449 = 0;

4) 4x2—y?24-8x—2y+ 3 =0,

5) 2x2 4324 8x—6y+4 11 = 0.

674. Kaxxgoe u3 CJACAYIOIUHX YPAaBHCHHA INPHBECTH
K npocTedlieMy BHAy; ONPENEJIHTb THN KaXIOro H3 HHX;
yCTAaHOBUTh, KakKHe TreoMeTpHyecKHe o0pasbl OHH onpefe-

JSIOT, U H306pasuTh HA YepTexke DPACIONOXKeHHe 3THX 00-
Pa30B OTHOCHTEJNbHO CTAPbIX H HOBBIX OCeH KOOpAMHAT!

1) 32x2+4 52xy — 7y% 4 180 = 0;

2) 5x2 — b6xy + 5y?* — 32 = 0;

3) 17x2— 12xy + 842 = 0,

4) 5x2 4 24xy — 5y* = O,

5) 5x?—6xy + 5y2 4 8 = 0.

675. OnpenenuTh THI KaxXJAOT0 H3 CHeAyIOLIHX YpaB-

HeHHH NPH MOMOLIM BLIYHCJIEHHA JHCKPHMHHAHTA CTapPLIUX
YJIEHOB:

1) 2x2 4 10xy 4 1242 —7x + 18y — 15 = 0;

2) 3x2— 8xy + 7y% - 8x — 15y 4 20 = 0;

3) 25x2—20xy + 4y? — 12x + 20y — 17 = 0;

4) 5x24 ldxy 4 11y? 4 12x— 7y + 19 = 0;

8) ¥ —dxy+4y? 4+ 7x — 12 =0;

6) 3x2—2xy —3y’ 4 12y — 15 = 0.

€76. Kaxjgoe M3 CcaelyloIUHX YyPaBHEHHH NPHBECTH
K KAHOHHUYECKOMY BHAY; ONpeAedHTb THIN KasKJOTO H3 HHX;
YCTAHOBHTb, KaKHe TeOMeTpHYecKHe o6Gpasel OHM OIlipeje-
JAOT, AJs1 KaxKAOro cayyas H300pasuth Ha depTexke OCH
NnepBOHayaJbHON KOODAHHATHOH .CHCTEMBI, OCH APYrHX KO-

OpAHMHATHBIX CHCTEM, KOTOpble BBOAATCS MO XOAy pelle-
HUfl, U TreoMeTpuyeckul o0pa3, onpefenseMbld TaHHBIM
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YpaBHCHHEM: -

» 1) 3x24 10xy 4+ 3y2 — 2x — 14y — 13 = 0;
2) 25x%— 14xy 4 25y% 4 64x — 64y — 224 = 0;
3) 4xy 4 3y? + 16x 4 12y — 36 = 0;
4) 7x% 4 6xy — y? 4 28x 4 12y 4- 28 = 0;
5) 19x24-6xy 4 11y% 4 38x - 6y 4+ 29 = 0;
6) 5x2— 2xy 4 5y? — 4x 4 20y 4+ 20 = Q.

677. To xe 3ajaHHe, UTO W B MpelblAyIled 3ajgaue,
BbIMOJMHUTL [/ YPaBHeHHH:

1) 14x2 4 24xy 4 21y? — 4x 4 18y — 139 = 0;
2) 11x2—20xy —4y?—20x —8y + 1 = 0;

3) 7x2460xy + 32y> — 14x — 60y + 7 = 0;

4) 50x% — 8xy 4 3542 4 100x — 8y 4 67 = 0;

5) 41x2 4 24xy 4 34y% 4 34x — 112y 4 129 = 0;
6) 29x2 — 24xy -} 3642 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 nposoas mnpeo6pa3oBaHHsl KOOpAMHAT, YCT4-
HOBUTb, 4TO KaxXKJ0e M3 CJAefYIOLUX YpaBHEHHH olpele-
JIieT 3JJIMIC, U HAHTH BeJHYMHBI ero moJyocei:

1) 41x2 4 24xy 4 9y% + 24x 4 18y — 36 = 0;
2) 8x%+4 4xy + 5y 4 16x + 4y — 28 = 0;

3) 13x% 4 18xy 4 37y* — 26x — 18y 4- 3 = 0;
4) 13x2 4- 10xy 4 1392 4~ 46x 4+ 62y 4 13 = 0.

679. He nposoas npeoGpa3oBanus KOOpIHHAT, ycra-
HOBMTb, 4TO KaKA0e H3 CJHENYIOLIHX YpaBHEHUN onpene-
AsieT EeNMHCTBEHHYI0 TOYKY (BBIPOXKIACHHBIH 3aannc), #
HalTH ee KOOpPAUHATHL:

1) 5x2 —6xy 4 242 —2x 42 =0;

2) x4 2xy 4242+ 6y 49 =0;

3) 5x24-4xy 4 y?—6x—2y4-2=0;

4) x2—6xy + 1042 4 10x — 32y 426 = 0.

680. He npoBoas npeoOpa3oBaHuA KOOPAMHAT, YCTaHO-
BHTb, YTO KaxJoe 3 CHeAYyIOIUX ypaBHEHHH onpejedsier
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runep0o.y, # HaflTH BeJHYMHB €e MOayoCeH:

1) 4x% 4 24xy 4 1152+ 64x -+ 42y + 51 = 0;
2) 12x2 4 26xy -+ 12y2 — 52x — 48y + 73 = 03
3) 3x24-4xy — 12x 4 16 = 0;

4) x2 —6xy — 7y2 4 10x — 30y 4 23 = 0.

681. He npoBoasi npeo6pa3oBaHHsl KOOPAWHAT, YCTaHO=
BUTh, YTO KaXI0e H3 CJAeAVIOIUUX YpaBHEHHH Omnpejgenser
napy TIepecekalunXcst NPsMbIX (BBIPOXKIEHHYIO THIEp-
60ay), ¥ HaHTH UX YpaBHEHHS: '

1) 3x24-4xy 4 y2—2x — 1 = 0;

2) x2—6xy+8y2—4y—4=0;

3) x*—4xy 4+ 32 = 0;

4) x*4-4xy +3y2—6x— 124 +9 = 0.

682. He nposoas npeoOpasoBaHus KOODAHHAT, yCTaHO-
BIITh, KaKHC TeOMCTpHYeCKHe 008pasmsl onpefendoTca cJe-
AYIOUIHMH YpaBHEHHSIMH;

1) 8x2— 12xy 4- 174> 4+ 16x — 12y 4+ 3 = 0;
2) 17x% — 18xy — 7y2 4 34x — 18y + 7 = 0
3) 2x2 4 3xy — 242 4 5x 4- 10y = 0;

4) 6x2—6xy +9y2 —4x 4 18y + 14 = 0;
-5) bx?— 2xy 4 5y — 4x 4 20y 4- 20 = 0.

683. [las 11060ro aMIHITHYECKOrO YPAaBHEHHS JNOKA3ATh,
uTo HH OAHH H3 Ko3(duuuentosn A u C He MOXKeT obpa-
UIaTbCSt B HYJb H 4TO OHH CYTh 4HCJa OLHOTO 3HAKA.

684. [/loxasaTtp, YTO JJJIHNTHYECKOEC YpaBHEHHE BTODOI
creneHn (6 > 0) ompenensier 3J1JAHNC B TOM H TOJAbBKO B TOM
cayuae, Korga A B A cyTh yHCIa pa3HLIX 3HAKOB.

685. HoxasaTtbh, 4TO 3JJAHINTHUYCCKOE ypPaBHEHHE BTOPOMN
crencHd (6 > 0) sBJAseTca yparBlCHHEM MHHMMOTO 3JJHICA
B TOM H TOJBKO B TOM cayyae, korada A u A cytb uucaa
OJHHAKOBBIX 3HAKOB.

686. [doxasaTh, 4TO 3AJMIOTHYECKOe YpaBHEHHE BTODOII
crenend (6 > 0) omnpenenser BHPOXIACHHLIH 3aaunc (Toy-
Ky) B TOM H TOJbKO B TOM caydae, korga A = 0.

687. Iloxasath, uTo runmepHo/anvYecKOe ypapHeHHe BTOPOH
crenenn (8 << 0) onpenpeaser runeploay B TOM H TOJNbKO B
TOM cayuae, Korga A %= 0,
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688. Jloxasath, YyTO rHOepOONHYECKOE YPaBHEHHE BTOPOH
crened (8 << 0) onpepensieT BbIpOXKIAEHHYW runepboay
(mapy nepecexamolHXCA TNPAMBIX) B TOM H TOJBKO B TOM
cnyuae, Korma A = 0.

§ 25. lpueenenne x npocreitwiemy Buny
napaboauyecKkoro ypaBHEHHs

[Iycte ypaBHeHue
Ax?+ 2Bxy+ Cy2+2Dx +2Fy+ F =0 (1)
ABJASETCH MapadoJUuUeCKHM, T. €, YAOBJETBOPSET YCJAOBHIO
6= AC — B2=0.

B stOM cayyae JAHHHS, onpeldensieMass ypaBheruem (1), nuGo He nMeer
LeHTpa, nub0o MMeeT OECKOHEYHO MHOI'O LEHTPOB, YNpouleHHe mnapao-
JIHYeCKOr0 YDaBHEHUS 1eneco06Pa3HO HauyaTb € TNOBOPOTAa KOODAHHAT-
HBIX oceil, T. e CHayala MNpeodpa3oBaTh ypaBHeHHe (l) npH nomolu

dopmy

x==x"cosua —y sinaq,
F o ’, } (2)
y==x"sina - y cosa.
Yroa o caenyer HaTH U3 ypaBHelHd
Btg?a—(C — A)tga — B =0; (3)
TOrAa B HOBHIX KOopiaudHarax ypasHeHue (1) npuBoAHTCS NHG0 K BHAY
Ax? 42D’y +2F'y + F =0, (4)
rae A’ == 0, 1160 K BUAY
C'y? + 9D’y + 2F’y + F =0, (5)
rae C' %= 0.

Hanbueiimee ynpouenie ypasuennit (4) u (B) Aocruraerca nyrteM
NapaJjJIebpHOTo NepeHeceHus (MOBEPHYTHIX) ocefl.

689. YcTaHOBHTB, YTO KAaXKIOe H3 CJACAYIOILUX YPaBHEHHA
aBaAsieTca napabosHdyecKuM; KazKIoe H3 HHX MPUBECTH K Npo-
cTelilzeMy BHIY; YCTAaHOBHTb, KaKue reoMerpuueckue o6passi
OHH ONPEeNeasioT; AJs Kaxoro ciayuyas u3o0pasuTh Ha uep-
Teke OCH I[IePBOHAYAJBHON KOOPIHHATHOH CHCTEMHI, OCH
APYTHX KOOPAHHATHLIX CHCTEM, KOTODHIE BBOZSTCA MO XOAY
pelllcHHs, H reoOMeTpHuecKuit 06pas, onpenenseMblii JaHHBIM
YpaBHeHHEM:

1) 9x% — 24xy 4~ 1642 — 20x = 110y — 50 = 0;
2) 9x2 4 12xy + 4y2 — 24x — 16y 4- 3 = 03
3) 16x2 — 24xy + 9y2 — 160x = 120y - 425 = 0,
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690. To XKe 3amaHHe, YTO H B NMpeAbIAYILEH 3ajade, BhH-
DIONHUThL AMS ypaBHeHH:

1) 9x2 + 24xy 4 1642 — 18x 4 226y 209 = 0;

2) 2—2xy 4 42— 12¢ 4 12y — 14 = 0;

3) 4x24- 12xy 492 —~4x —6y 4+ 1 = 0.

691. Iaa moboro mapaboauuecKoro ypaBHeHHS J0Ka-
3aTh, UYTO K03pdHuHeHTHl A u C He MoryT GbITh YHCAAMHU

pasHbiX 3HAKOB 4 UTO OHH OTHOBPEMEHHO He MoOryT obpa-
IATbCA B HYJb.

692. Jlokasate, uTo nAwboe napabosuueckoe ypaBHeHHe
MOxKeT OLITh HAllUCAHO B BHIE!

(ax+ pY)?+2Dx+ 2Ey 4 F = 0.

JlokasaTh Tak:Ke, UTO SJJHNTHYeCKHe H rumepbosuye-
CKHe ypaBHeHHsl B TAaKOM BHAe He MoryT ObITh HalMCaHBI.

693. YcTasOBHTB, UTO CJACLyIOLYEe YDABHCHHA SABJSIOTCA
napaboNHYeCKHMH, H 3aMKCaTh KaXIOe M3 HUX B BHIE, yKa-
3aHHOM B 3aznaue 692:

1) 24-4xy 4+ 42+ 4x+ y— 156 = 0;
2) 9x2—6xy 4 y2 — x4 2y — 14 = 0;
3) 26x2 —20xy + 42 3x —y 4 11 = 0
4) 16x24- 16xy - 4y* — Bx -7y = 0;
5) 9x2 — 42xy | 4942 4 3x — 2y — 24 = 0.

694. JloxkasaTh, YTO ecJd YypaBHEHHe BTOPOH CTENCHHU
BJsAeTcA NapaboJHYeCKUM U HATIHCAHO B BHIe

(axF 8y)?+ 2Dx + 2Ey + F = 0,

TO JNHCKPHMHHAHT ero JeBOH 4YacTH ompenensiercs ¢op-
MyJo#
= — (Dp — Ea))2

695. lokasaTb, 4TO napiaﬁonmecxoe ypaBHeHHe
(x4 BY)2+2Dx - 2Ey+ F =0
npu MOMOILH NMpeoOpa3sOBaHHA
x=x'c0s 0 — y’sin0,
y=x"sin0 -4 gy’ cos 0,
NPHBOLUTCA K BULY
C'y”* + 2D’x" + 2E'y’ + F’ =0,

—_—
tg 6 B
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rue

=+ D=z .

a2 A — IHCKPMMHHAHT JIeBOH 4acTH LAaHHOTO ypaBHEHUS.
696. Jloxasatb, 4To mapabosHUecKoe ypaBHEHHe omnpeje-

JAseT napaGony B TOM H TOJBKO B TOM cJyuae, korza A = 0.

JlokasaTth, UTO B 3TOM cJyuyae napamerp napa6oJbl ompe-

nensiercs GopMyJion
—A
P=V @ror

697. He npoBonst npeo6pasoBaHHst KOOPIHMHAT, YCTAHO-
BHTh, 4YTO KaxJO¢ U3 CJeLYOIHUX ypaBHeHHH ompexenser
napa6oJy, ¥ HaliTH mapaMeTp 3TOH nmapaGoJbl:

1) 9% 24xy + 1642 — 1204 + 90y = 0;

2) 9x? — 24xy -+ 164> — bdx — 178y + 181 =0;

3 x2—2xy+ y*+6x— 14y 4 29=0;

4) 9x? — 6xy + y> — 50x + 50y — 275 =0.

698. JloxasaTh, YTO ypaBHeHHe BTOPOH CTeMeHu ABAAETCA
ypaBHEHHEM BLIPOXKICHHOH JHHUM B TOM H TOJIBKO B TOM
cayuae, koraga A = 0.

699. He mpoBoas npeoGpa3oBaHHsi KOOPAWHAT, YCTaHO-
BHTb, YTO KaXJI0Oe H3 CJACLVIOLIMX YpPaBHEHUH onpefenser
napy napaJiiejbHBIX NPSIMbIX,  HAUTH UX YDABHEHHs:

1) 4x24-4xy+ y* — 12x — 6y 4+ 5=0;

2) 4x% — 12xy + 942 + 20x — 30y — 11 =0;

3) 25x2 — 10xy + 2+ 10x — 2y — 15 =0.

700. He npoBoxs npeoGpa3oBaHust KOOPAHHAT, yCTano-
BUTb, UTO Ka)KA0€ H3 CJAELYIOIIHX YPaBHeHHH omnpexensict
OJIHY NpsIMyl0 (mapy CJAUBIIMXCH NPAMBIX), W HAWTH ypas-
HeHHe 3TOH NpaMoit:

1) x2—6xy 4 9y2 - 4x — 12y 4- 4 = 0;

2) 9x2 4 30xy 4 254% 4 42x 4 70y - 49 = O;

3) 16x2 — 16xy 4- 4y2 — 72x 4+ 36y 4- 81 = 0.

§ 26. ¥YpaBHeHHd HEKOTOPHIX KPHBBIX, BCTpEUYalOIUXCHA
B MaTreMaTHKe U ee NPHIOKEHHSIX

701. CocraBuThb ypaBHeHHE T'eOMETPHUYECKOTO MeCTa TO-
Yyek, Mpou3BellcHHE PACCTOAHUH KOTOPBIX 10 ABYX HAHHBIX
To4ek Fy(— ¢; 0) n Fa(c; 0) ecTb NOCTOSAHHAs BelHUMHa a2
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Takoe reoMeTpuueckOe MEeCTO TOUEK HA3LIBAETCSI OBAJMOM
Kaccuru (puc. 23).

702. CoctaBuTh ypaBHEHHe reOMETPHUECKOTO MecTa TO-
ueK, TIPOM3BeJeHHe PAaCCTOSHHI KOTOPHIX [0 JABYX JaHHBIX
Touek Fi(— a; 0) u Fy(a; 0) ecTb NOCTOSHHAA BeJMYMHA G2,
Takoe reoMeTpuyeckoe MeCTO TOUEK Ha3biBaercs JeMH H-
cKkaTtol (puc.24). (YpaBHeHUe IeMHHCKATHI CHayaja Hai-
TH HeNOCpelCTBEHHO, NMOTOM — PacCMaTpHBasg ee KaK YacT-
Hbli B oBana Kaccuuu.) CocraBuTh TaKKe ypaBHEHHE

v
[
¢-="" 4 z
Pue. 23. Puc. 24.

JeMIIHCKAThl B MOJAPHBLIX KOOpAWHATax, coBpMelllasi nOJfAp-
HYI0 OCb C HOJIOKHTENBHOH moayochlo Ox U foMOC ¢ Haya-
JIOM KOOpAHHAT.

703. CocraBuTh YypaBHeHMe TIeOMETPHYECKOro MecTa
OCHOBAHHMH MNEepNeHAHKY/Js1POB, ONYLIEHHEIX H3 HAadaja Koop-
JHHAT Ha MpsiMble, OTCeKawOLiHe OT KOCDAHHATHOIO YrJa
TPEYTONBHUKH MOCTOAHHON miomanu S.

Vkasaunue CocTaBHTh ypaBHEHHe CHayajJa B MOJAPHBIX KOOp-

AMHATAX, COBMeLad MOJIOC C HAualoM KOOpAHHAT H MOJMAPHYIO 0Ch
¢ TOJOXHTeNbHOR moayocsio Ox.

704. Jloxa3aTh, UTO reOMeTpHYECKOe MeCTO TOYeK 3aJauH
703 ecTb NemHHCKaTa (cM. 3ajayy 702),

Yxasauue IToBepHyTb KOODAHHATH oOCH Ha yroa B 45°

705. Jlyu a, B HayaJbHOM MOJOXKeHHH COBMNAZAWIIUA C
MOJSIpHO# OChIO, Bpamaercss Bokpyr monwoca O ¢ TOCTOsH-
HOH YIJIOBOH CKOPOCTBIO .

CocTtaBuTh B [JaHHOW cHCTeMe [OASIPHBIX KOOpPAMHAT
ypabHeHHe TpaeKTOPHH TOUKH M, xotopas, uMes HayaJpHOe
nosoxedHe B O, ABMKeTCs 1O Y4y @ PAaBHOMEpPHO CO CKO-
pocThio v (coupanab ApxuMena, puc. 25).

706, Jlauwl npsamas X = 2r W OKPYXHOCTb pajuyca r,
KOTOpas MpoXoAuT uepes Hauato koopauHat O u Kacaercs
nautofl mpsiMo#t, M3 touku O npoBefeH Nyy, Nepecekalomiu
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JAHHYIO OKPYXHOCTb B TOUKe B U JAaHHYIO NPAMYIO B TOYKC
C, Ha KoTopoM oTJoxkeH orpe3ok OM = BC (puc. 26). [Ipu
BpallleHu# ayua aauHa otpe3ka OM Mensiercs u Touka M
ONUCHIBAeT KPHUBYI, HasbiBaeMyiw uuccoudpgoit., Cocra-
BUThb YpaBHeHHe LHCCOUJHL.

707. Janw nupsaMass x=a (a > 0) n oKpy»KHOCTb JHa-
MeTpa @, NpoXoAsuiass yepe3 Hauajao Koopaunat O u ka-
camwllasica ITaHHoi npamoi, M3 touku O mposemeH Jayd, Te-
pecekaloUIMil OKPYXXHOCTh B Touke A M JAHHYIO NpAMYHO
B TouKe B. V3 Toyex A u B npoBeaeHB! NpsiMble, TapaeIb-
Hble cooTBeTc1BeHuo ocaM Oy u Ox (puc. 27). Touxa M

4 Y

oy

Sy

ar z

Pue. 25. Puc. 26. Pue. 27.

mepecedyeHysi 3THX TPSIMBIX MpPH BpallleHWM Jydya OMUCHIBAET
KpUBYI0, Ha3blBaeMylo Bep3bepoii. CocTaButh ee ypab-
HeHue.

708. U3 rouxn A(—a; 0), rme a > 0, nposeznen ayu AB
(puc. 28), Ha KoTOopoM No obe CTOpPOHB OT TOYKH B oTJI0-
xeHul orpeskn BMu BN oannakoBoit anuunt b (b==const).
[Mpu Bpaitenwn ayua Touku M # N ONHCHIBAIOT KPHBYIO, HA-
sbiBaeMylo KoHXoHn xo#. CoCTaBUTh ee ypaBHeHHe CHa-
yasa B NOASIPHBIX KOOpAMHATAX, NOMEMIad NOJOC B TOYKy A
M HanpasisAs TOJAPHYIO OChb B MOJOXKHUTEJABHOM Hampas/e-
HuH ocu Ox, a 3aTeM nepefiTH K AAHHOH CHCTeMe JeKapro-
BBIX NPSIMOYTOJBHBLIX KOOPAHHAT.

709. 113 Toukn A(—~a; 0), rze a > 0, nposenen ayu AB
(puc. 29), Ha KotopoMm mo 0b6e CTOPOHH OT TOYKM B oTJ0-
KeHwl oTpesku BM u BN, pasunie OB. Ilpu Bpauwienuu ayua
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Touku M u N OmHCbIBAlOT KPHUBYIO, Ha3biBaeMyw cTpo ¢ o-
na10#, CocTaBHTb e€e ypaBHeHHe CHaua/a B NOJAPHBIX KO-
opAHHAaTaX, noMelas NnoJaioc B Touke A H HanpasJaaa nonsp-
HYI0 OCb B IOJNOXHTeNbHOM HanpaBaeHun ocu Ox, a 3ateM
nepedTy K JAAHHOH CHCTeMe [eKapTOBbIX NPAMOYTOJbHBIX
KOOpIMHAT,

Pue, 28. Puc. 29. Puc. 30.

710, M3 Hayanma KOOpJAMHAT MPOBEACH Jy4, Nepecexalo-
INHI TaHHYI0 OKPYXKHOCTb X2+ y2 = 2ax (a > 0) B Touxke B
(puc. 30); Ha ayue no obe CTOPOHB OT TOUKH B OT/I0XKeHH
paBHble Mexay cobofi orpesku BM u BN nocrosHHo# pju-
uol b. T1pu Bpamenuu ayua Touku M u N onuceBawT Kpu-
BYl0, HasbiBaeMylo yauTkKo#l Tlackaaga (puc. 30). Co-
CTaBUTh e€e ypaBHeHHe CHavyasla B MOJSPHLIX KOOpPAWHATAX,
COBMeEIIaa MOJIC C HaualoM KOODJAHHAT KW MOJAPHYIO OCb
C NMOJIOKUTEAbHOH noaycchio Ox, a 3aTeM NepedTH K AAHHOW
CHCTeMe AeKapTOBHIX MPAMOYTOAbHBIX KOODAHHAT.

711, Orpe3ok AJMHb 2a ABUKETCA TaK, YTO €0 KOHIUHI
BCe BpeMsl HaXoAATCs HAa KOOpAHHATHBIX ocfX. COCTaBHTH
ypaBHeHHe TPAeKTOPHN ocHOBanua M nepneHiukyaspa, ony-
IIeHHOTO M3 HauaJa KoopAMHAT Ha oTpe3ok (puc. 31), cua-
yaja B MOJSPHBIX KOOpPAHHATAaX, COBMeLlas NOJIOC C Haya-
JIOM KOOpPAMHAT H MNOJSPHYIO OChb C MOJIOXKHUTeNbHOH MOJV-
ocbio Ox, a 3aTeM NepefiTH K XAaHHOM CHCTEMe AEKapTOBBHIX
NPAMOYroJbHEX KcopauHat, Touka M onucbiBaeT KpUBYIO,
HA3LIBaeMYyl) YeTbhipeXaeleCcTKOBOHR po3o0i.

712, OTpe3oK AJUKEL @ ABHXETCA TaK, YTO €ro KOHUHI
BCE BpeMa HAXOAATCA Ha KOOPAHHATHBEIX ocax (puc. 32). Ue-
pe3 KOHLbI OTpe3ka NpOBelleHbl MpAMBie, NapaJie/bHbie
KOOPIOMHATHEIM OCSIM, JO HX B3aUMHOTO IepeceyeHuss B TOY-
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ke P. CocTaBuTh ypaBHeHHe TPAaeKTOPHH OCHOBaHHA M mep-
NeHAHMKynspa, ONYLIEeHHOro H3 TOYKH P Ha oTpe3ok Ira
TpaeKTOpUsA Ha3bIBaeTcss aCTPOHIOHM.

Puc. 3l. Puc. 32,

Yrxasanne CoCcTaBuTb CHavajna nNapaMeTpPAuYecKHe YPaBHEHHS
acTpoHAbl, BoIGHPas mapaMeTp f, KaK yKa3aHo Ha pHc. 32 (3aTeM HCKJW-

YHTH mapaMerp i).

713. 3 TouxkH B nepeceuenus ayda OB ¢ oKpYyKHOCTbIO
X2+ y2 = ax onyllen nepnesaukyasp BC Ha ocb Ox. N3
toukh C Ha nyu OB onymen nepneuaukyasap CM. Bw-
BECTH YpaBHEHHe TPaeKTOpPHH
Touku M cuavana B T1o-
JAPHBIX KOOpAMHATaX, COB-
Mellasi MoJloc C HayaJaoM Ko-
OPAMHAT H TOJSIPHYIO OCb C

—\

5
Ja’dﬁ
. \0‘ -

Pue. 33. Puc. 34.

nojoxuTenbHofi monyocsio Ox, a 3aTeM mnepefiTH K JaHHOR
cHUcTeMe JIeKAPTOBBIX MPSIMOYTOJABHHEIX KOODAMHAT.

714. Hutb, HaMOTaHHAd HA OKPYKHOCTb X2 g2 = 42,
pasMaTthiBaercsl Tak, YTO B TOUKe B, rie HHTb OTHENSETCA OT
OKPYXKHOCH, OHa OCTaeTCH KacaTelbHO# K HeHd (puc. 33).
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Hajitu napaMerpuueckie YpaBHEHHS JIHHHMH, ONMUCHIBaeMON
KOHIIOM HMTH, €C/I¥ HAYa/JbHBIM MONOXKeHHeM KOHLA sIBJfieT-
ca rrouka A(ay 0), rae a > 0. JIuHHA, 0 KOTOPO# uzeT peub,
HasbIBaeTcsd 3BOJbBeHTOH Kpyra.

715. Kpyr paguyca a Katurc Ge3 CKOJbXXeHHS MO OCH
Ox. TpaexTopust HEKOTOpOH TOYKH M OKPYKHOCTH 3TOTO
Kpyra HaseiBaercd UHKJouAO# (puc. 34). Beiectu na-
paMeTpuuecKHe YPaBHEHUS LHKJIOH-
Ibl, TMPHHMMAs B KauecTBe napa-
MetTpa f yroJ, Ha KOTOpHIl NOBOpa-
YHBAETCA KAaTAIIASCA OKPYXKHOCTh
BOKDYI CBOE€ro ILeHTpa; CYHTaTh
NpH 3TOM, YTO B HauyaJbHHIH MO-
Mment (f=0) touka M Haxoautca
B HauyaJsie KoopauHar. Hckaouuthb
napaMerp ! u3 NOJYYeHHHIX ypaB-
HEHHH.

716. Kpyr pamuyca a KaTuTCA

Puc. 35. 0e3 CKOJIbXKEHHS MO0 OKPYXXHOCTH
x2 4 y2 = @3 ocraBagCh BHe ee,
TpaexTopus HeKOTOPOH TOYKH M OKPYKHOCTH KaTAUIErocs
Kpyra HasblBaeTcss kapaunounpoh (puc. 35). BeiBecru na-
paMeTpHUYeCKHe YpaBHEHHA KAPAUOH/b, BHIOHPas B KayeCTBe
napamerpa { yroJ HakJoHA K ocH Ox paaunyca HelOZBHXe
HOH OKpYJXHOCTH, NPOBEAEHHOr0 B TOUKY KacaHHd ¢ NO-
aBuxHoN, CuMTaTh NpH 3TOM, YTO B HAYAJBHBIH MOMEHT
(t = 0) Touka M Haxopurca cnpasa Ha ocu Ox. [lepeittn
K TOJASAPHBIM KOOpAHHATAM NPH YCJOBHH, UTO HalpaBJeHHe
NOJISIPHOH OCH COBNAJAeT C MONOXKUTE/NbHBIM HanpaBJeHHEM
ocu abcuuce, a nonwoc Haxoaurcs B Touke A. Jokasars,
uTO KapAMOHAA eCTb yacTHhll Bum yaurku [lackana (cwm,
zagauy 710).

717. Kpyr paauyca a Katutrca 0e3 CKOJbXKEHHUA O OKpy-
KHOCTH x2 4 42 == b?, ocTaBaschk BHe ee. TpaeKTopusi HeKo-
TOpO# TOUKM M OKPYMKHOCTH KaTsllerocs Kpyra HasbiBaercs
smMUnUKAOHALOR (puc. 36). BriBecTn mapamerpuueckue
YpaBHeHHs! SNHUIUKJIOUAE, BbIGHpas B KauyecTBe NapaMeTpa
1 yron uakJaoHa K ocu Ox pajuyca HEMOABHMKHOH OKPY¥K-
HOCTH, MPOBEIEHHOr0 B TOYKY KACaHus C NMOABHKHOH; cuu-
TaTbh NPH 3TOM, YTO B HayaJbHblli MoMmeHT (f=0) Touka M
HaxonuTca cnpaBa Ha ocu Ox. JJoxasath, Y10 KapAuOHIA
(cm. 3amauyy 716) ecTb 4aCTHHH BUJ SMULUKJIOHALL

718. Klzayr pamuyca a xaTurcs 6e3 CKOJbXeHHd IO OKpy-
KHOCTH X2 A= 42 = D%, ocraBasice BHYTpH Hee, TpaexkTopus
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HEKOTOPOA TOUKM M OKPYXKHOCTH KATALErocs KPyra Hasble
BaeTcsl THNMOouUKMKJAouA0#N (puc. 37). BeiBecTu mapamer-
pHYeCKHe YpaBHEHHs THNOUHKJOUAHI, BHIOMpAsi B KauecTse

Puc. 36.

Pue. 37,

napaMerpa ¢ yroa HakJjaoHa K ocH Ox paanyca HelOABHKHOM
OKPY2KHOCTH, MPOBEJCHHOIO B TOYKY KACaHHA C MOABHKHOM;
CYHTATb [IPH 5TOM, UTO B HAaYaabHbIH MOMeHT (¢ ==0).TOY-
ka M Haxoautcs cnpasa Ha ocu Ox. JloxasaTb, YTO acTpo-
uaa (cm 3agavy 712) ecTb 4acTHGIA BHJ FHIOUHKJIOHIbI,



YACTb BTOPA4
AHAJIUTHYECKASl TEOMETPHM B NMPOCTPAHCTBE

TTABASG

HEKOTOPBLIE NMPOCTEHIWIHE 3AAAYH
AHAJIUTUYECKOHK TEOMETPHH B MPOCTPAHCTBE

§ 27. dexaproBbnl npsiIMOYroabHbie KOOPAHHATHI
B NPOCTpPAHCTBE

HdexapToBa MOpsMOYroabHas CHCTeMa KOOPAHHAT B IMpPOCTPAaHCTBE
onpenensercs 3afaHHeM JHHEHHOH eAHHHUB AJR H3MeDeHHA [JIHH H
TPEX MepeceKalollHXCs B OAHOA TOYKE B3AHMHO MEPHEHIHKYNAPHREIX
ocef, 3aHyMepOBAHHBIX B KaKOM-JHGO MOpsAMKe.

Touka mepeceueHHs ocell Ha3blBAaeTCSi HAya/OM KOODIHHAT, a CaMH
OCH — OcsMM KoopaHHaT, IlepBas KOOPAHHATHAA OCb HA3bIBAETCH OCHIO

abcunce, BTOpas — OCbIO OpJAHHAT, Tpe-
Z Tb — OChIO AINIHKAT.
Hauano xoopruaat o6osnayaercs 6yK-
{ Boit O, oCcH KOOpAHHAT 0003HayalTCa CO-
| oTBeTCTBEHHO cHMBoJamu Ox, Oy, Oz.
| IMycte M — npousBo/bHAA TOYKA MpO-
' crpaictea, My, My n M, — ee npoexunu
: Ha KOOpAMHaTHHe ocH (puc. 38).
|
|
I

)

/ /

e
\\

Kooprunatamu ToykH M B 3dnaHHOA
M,  cucreme HaswBaiTC HCAA!

x = OMy, y= OM,, z= OM,

------- nd (puc. 38), rne OM, ects BenmyuHa OTpes-
ka OM, ocu abeuuce, OM, — BenHynua or-
Puc. 38 peska OM, ocu opaunat, OM, — seanyu-

Ha orpeska OM, ocu annukar, Yucio %
HasblBaeTca alCUHCCON, y — OpAMHATOH, 2 — anaHkaTol ToukH M. Cume
Boa M(x; y; 2) obo3nauaer, uTo Touka M HMeeT KOOpPAHHATH X, ¥, 2.
[lnockoers Oyz pasgenser Bce OPOCTPAHCTBO Ha JBa MNOMYINpO-
CTPAaHCTBA; TO M3 HHUX, KOTOPOE pAacloO/0XeEE0 b NOJOXKHTEJILHOM Ha-
npaBaeHnd ocu Ox, Ha3wBaeTcsl OJIHXKHHM, ApYyroe — jJaibHuM. Ilio-
ckocTs Ox2 Tak¥Ke pasjenser MPOCTPAHCTBO HA /ABAa NONYNPOCTPAHCTBA;
TO H3 HHX, KOTOpPOe PpacHOJNOXKEHO B TOJNOKHUTEJbHOM HanpaBJeHHH
ocu Oy, HaspiBaercsi NMpaBhHM, Apyroe — JdeBhM. HakoHelw, n mrockocts
Oxy paspmenseT NMpoCTPAHCTBO HA J1Ba MOJNYNPOCTPAHCTBA; TO H3 HHX,
KOTOpOE pacmoJoxKeHO B MOJOXKHTeNbHOM HanpaBsncHHu ocB Oz, Ha3hle
BAETCS BEPXHUM, APYroe — HHKHHM,
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Tpu nmaockoctd Oxy, Oxz u Oyz BMecTe pasfensioT NPOCTPAHCTBO
Ha BOCEMb Yacrell; MX Ha3blBAIOT KOOPAHHATHBLIMH OKTAHTAMH H HyMe-
PYIOT Tak, KaK noxkasaHo Ha puc. 39.

719. TTocTpouTh (B aKCOHOMETPHUCCKON MNpPOEKIIHH) cie-
Ayloliye TOYKM MO MX HeKapToBeIM KoopauHatam: A (3;4;6),
B(—5; 3; 1), C(1; —3; —5), 2
D(0; —3; 5), E(—3; —5; 0) 7
n F(—1; —5; —3). /4

720. Ha#ity xoopJMHATH y /7
npoekuuit touek A(4; 3; 5), !
B(—3; 2, 1), C(2; —3; 0) u O
D(0; 0; —3): 1) ua mno- e 7
ckocth Oxy; 2) Ha MJIOCKOCTh )‘

P4
Oxz; 3) ua naockoctb Oyz, / : 9/
4) Ha ocb abecuucc; 5) Ha oChb ' e
opanHaT, 6) Ha OCh AMIHKAT. L‘%--ﬂ ¢ 7

721. HahiTu  koOpamHATH Y
TOYeK, CHMMETPHYHBIX TOY-
kam A4(2; 3; 1), B(5; —3; 2), Prc. 39,

C(—3; 2, —1) u D(a; b; ¢)

otHocurenbHo: 1) maockoctu Oxy; 2) naockoct Oxz;
3) naockoctd Oyz; 4) ocu abcuuce; 5) OCH OpAHHAT;
6) ocn annukaT; 7) Hayana KOOpIHHAT.

722, Jlanwbl ueThlpe BepwinHn Ky6a: A(—a; —a; — a),
B(a; —a; —a); C(—a; a; —a) u D(a; a, a). Onpeneaursb
€ro OCTaJ/ibHbie BEPIUHHHL.

723. B KakUX OKTaHTax MOFYT ObiTh PaCHONOMKEHH TOY-
KH, KOOPJAMHAThl KOTOPHIX YAOBJETBOPSIOT OJHOMY H3 CJe-
aywouux ycacsuit: 1) x—y=0;2) x4+ y=0;3) x—2=
=0;4) x4+2=0;5) y—2=0;6) y42=0.

724, B Kaxux OKTaHTaX MOryT ObITb pacHoJ0XeHbl TOY-
Ky, ecau: 1) xy>0; 2) x2<<0; 3) y2>0; 4) xyz > 0;
5) xyz << 0.

725. HaliTi ueHTp wapa paguyca R = 3, KoTophifi Ka-
caercsd BCeX TpeX KOOPAHHATHBIX MJIOCKOCTEH H pPaClo/IOKeH:
1) Bo BTOpOM OKTaHTe; 2) B NMATOM OKTaHTe; 3) B LIECTOM
okranre; 4) B ceIbMOM OKTaHTe; 5) B BOCBMOM OKTaHTe,.

§ 28. PaccrosaHue Mexay AByMs TOUKAMM.
JdeneHue oTpe3Ka B NAHHOM OTHOINEHHH

Paccrosune d Mexay asyms Toukamu Mi(xi; y1; 21) u Ma(Xs; y25 22))
B NPOCTPAHCTBE ompeaensercs GopMyJon

d=V (xg= 212+ (W2 — 11)* + (22 — 2))&
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Koopnuuatm x, y, 2 Toukw M, KoTopas JeNHT OTPE3OK MLMZ';
OorpaHuueHHHIH TOUKaMH M| (x1; y1; 21) 1 Mo(%2) Y2, 22), B OTHOLIEHUH A,
onpeaensiorces no ¢opMyaam:

X1 -+ Ax, y = Y1+ Ay e A + Az,
1+2a L2 "7 1T+A

B uyactHOcTH, mpu A =1 uMeeM KOODAMHATH CEpPCAMHLI JAHHOTO OT-
peska:

X ==

X1+ %o g = Y1+ Yo
2 2
726. Ianm toukH: A(l; —2; —3), B(2;, —3; 0),

C(3;1; —9), D(—1; 1; 12). BreiuucauTh pacecTosnie Mex-

nyl) AaC;2) BuD;3) CuD.

727. BriuucauTe paccTOsIHUA OT Hauana koopauiat O 1o
rouek: A(4; —2; —4), B(—4; 123 6), C(12; —4; 3),
D(12; 16; —15).

728. JlokaszaTs, 4TO TPeYroJbHHUK ¢ BeplIHHAMH
A(@3; —1; 2), B(0; —4; 2) u C(—3; 2; 1) paBHoOeapeH-
HbII.

729, JlokaszaTb, 4YTO TPEYFOJbHHK ¢  BeplIHHAMH
Ai(3; —1; 6), Ax(—1, 7; —2) u As(l; —3; 2) npamo-
YTOJIbHbIH.

v 730, OnpefeanTb, eCTh JH TYIOH Yroa CpeiH BHYTPEHHHUX

yraos Tpeyroasnuxa M(4; —13 4), Mq(0; 7; —4),
731. [lokazaTh, 4TO BHYTPeHHHE VIJB TpPEYroJbHUKA

M(3; —2; 5), N(—=2; I; —3), P(5; 13 —1) octpble.

732. Ha ocn aGcuuce HalTH TOUKY, pacCToslHe KOTOPOH
ot Touku A (—3; 4; 8) pasHo 12,

733. Ha ocu opauHaT HAWTU TOUKY, PaBHOYLAJEHHYK OT
rouek A(1; —3; 7) u B(5; 7; —3).

734, Hatitu ventp C 1 paauyc R mapoBoil NOBepXHOCTH,
KOTOpAasi MPOXOANT 4epes Touky P(4; —1; —1) u kacaercs
BCEX TPeX KOOPAMIIaTHBbIX MIOCKOCTeH.

735. lanw Bepwuum M (3; 2; ~5), Mz(l; —4; 3) u
Ms(—3; 0; 1) TpeyronmbHHKA. HaHTH CepeiHHB €ro CTOPOIL.

736. auni Bepuuun A(2; —1; 4), B(3; 2, —6),
C(—>5; 0; 2) TpeyronbHUKa. BHUMUCAHTL NJAHHY €ro Meldu-
aHbl, MPOBEACHHO!N U3 BepWIHHHE A.

737. Llentp Ts>KeCTH OJHOPOAHOrO CTEpP(H HAXOAUTCA

X ==

. 21+ 29
2

B touke C(l; . —1; 5), OfMH U3 €ro KOHHOB eCTb TOUKA
A(—2; —1; 7). OnpeneauTb KOOPAMHATBHI APYroro KOHUA
CTEPIKHS,

738, Jlannl aBe Bepmuusl A(2; —3; —3), B(—1; 3; 2)
napamnejorpamMa ABCD u Touka nepeceyeHusd ero Anaro-
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naneft E(4; —1; 7). Onpeeants ABe NpyTrHe BEpIIHHHE 3TO-
ro napaJjiiesorpamma.

739. Jauw tpu Bepmunsl A(3; —4; 7), B(=5; 3; —2)
n C(ly 2; —3) nmapaanemorpamma ABCD. Ha#itu ero uer-
BepTyIo BepwinHy D, nmpoTHBONOMOKHYIO B,

740. daupl Tpu Bepwunsl A(3; —13 2), B(1; 2; —4) u
C(—1; 1¢ 2) napannenorpamMmma ABCD. Ha#itu ero yersep-
Ty10 Bepmuny D.

741. Orpe3ok npaMo#H, OrpaHHYEHHBIN  TOYKaMHU
A(~1; 8; 3) u B(9 —T7; —2), pasnener toukamu C, D,
E, F Ha narb paBHbiX yacteir. Ha#iTh KoopAMHATHI 3ITHX
TOUEK.

742, OnpenenuTh KOOPAUHATH KOHIIOB OTpPe3Ka, KOTOPH
roukamn C(2; 03 2) u D(5; —2; 0) paspmenen Ha Tpu pas-
Hble YacCTH.

743. lannl Bepmuubl TpeyronbHuka A(l; 2; —1),
B(2; —1; 38) u C(—4; 7; 5). Brruucauts Iauny Guccexk-
TPUCHl €r0 BHYTPEHHEro yria npu BepiunHe B,

744. Nausl BepwuHel TpeyroapHuka A(ly —1y —3),
B(2; 1; —2) u C(—~~58; 2; —6). Boiuncautb nauny Guccek-
TPHChl €ro BHYTPEHHEro yTja NMpH BepliiHe A.

745. B Bepwunax terpasnpa A (x4 yi; 21), B (%2 y2; 25),
C(x3; ys; 23), D (X Yu; 24) cocpelOTOUEHB! PaBHBIE MAacCCHL
HaiiTy KOOpPAMHATHL LIEHTpa TAXKECTH CHCTEMHBl 3THX Macc.

746. B Bepwinnax terpasapa A(xy yi; 21), Az (X2 y2; 22),
As(xs; Ys, 22), Au(Xsy Yu, 24) COCPENOTOUEHBl MACCHL My, M,
ms v my. HaliTi KOOPAUHATHL I[eHTPa TAKECTH CHCTEMBl 9THX
Mmacc.

747. Tlpamas npoxoxut uepe3 ABe Touku My (—1; 6; 6)
n My(3; —6; —2). Hafitu ToYky ee mepeceyeBHs ¢ KOOPAH-
HATHLIMH MJI0CKOCTAMH,



FMTABA7
BEKTOPHAS AJITEBPA

§ 29. llonsarue Bekvopa. [Ipoekunn eexTopa

HarnpasJjieHHble OTPe3KH NPHHATO HA3HIBATh TaKKe reoMeTPHYECKH-
MH BekfopaMu¥ MM MNpPOCTO BeK10paMH. BeKTOp kak HanpasJeHH.LIH
oTpe3ok MbI OyAeM Mo-NpeXHeMY 3alHChIBATL B TEKCTe ABYMs 6o.ib-
IHMH NaTHHCKAMKM OyKBaMu ¢ oOuieit 4epToft HaBepXy NOpH YCJIOBHH,
YyTo MepBas H3 HHX 00O3HauaeT Hadasno, BTOpasd — KoHel, BeKropa. Ha-
psay c 3THM Mbl GyldeM TaKXe o0603HayaTb BeKTOp oJHOf Manod
NaTHHCKOH OYKBOH MOAyXKUpHOrO WPHPTA,
KOTOpasg Ha u4eprexax CTaBHTCA Yy KoHUa
f/] CTpeNKH,  HaobpasKamweifl  BeKTop (CeM.

puc. 40, roe wusobpaxeH BekTop @ C Haya-

doM A u xouuom B). Hauano sekropa uacto
A OyIeT Ha3bBATbCA TAKKE ero TOYKOH Npujio-
40 AKeHus.
’ BexTopnt Ha3HBAaKOTCA paBHbIMH, €C/IH
_ OHH HMEIOT OAHHAKOBBIE [JIHHH, JexKaT Ha
napasienbHbIX MOPAMEIX HJAH HA OAHOH MPAMON W HanpaBjieHbH B OAHY
CTOpPOHY.

Uucso, pasHoe AJHHe BekTopa (NMpn 3ajJaHHOM MacuiTtabe), Ha3bl-
BaeTca ero Moaynem. Moiyas BekTopa a ofosHauaerca cHMBodoM |al
w1t a. Ecan |al = 1, To BeKTop @ Ha3uiBaeTCd €IHHHYHBIM.

EanHHyHBIA BEKTOp, HMEWOLHA O4HMHAKOBOe HAMpPaBicHHe C JaHHBIM
BEKTOPOM @, HA3bIBAGTCA OPTOM BeKTOpa a4 M 0003HayaeTcs OOBIYHO
cuMBosoM al.

IMpoexuuefi Bekropa AB Ha ocb 4 Ha3bIBaeTCs 4YUC/IO, paBHOE Be-

nuydHe oTpeska A;B| ocm u, rge rtouka A, ABaderca NpoeKUMedl Ha
ocb # ToukH A, a By — npoekuHeli Ha 3Ty 0Cb TOUKH B.

Mpoexuna Bektopa AB Ha och u o603HayaeTcs CHMBOMOM! mpuAB.
FEcnu BekTOp 0603HaueH CHMBOJIOM @, TO €ro MPOEKUHI0 Ha OCh 4 TpPH-
HATO 0003HayaTth: NP, a.

INpoekuns BeKkTopa @ Ha OCb & BHPaXKAaeTcs yepe3 ero MOLY.b
1 Yroa (p HAKJOHA K OCH & (opMyJoH

a

Puc.

npga=|a|- cos ¢. (1)

TIpoeKUuH MPOH3BOJBHOrO BEKTOPA @ HA OCH HEKOTOPOoH 3allaHHOH
CHCTEMbl KOOpJHHAT B fanbHefireM o6osnavaiorca Gyksamu X, Y, Z.

Pasencrteo ]
a={X;Y; Z}
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osHauaer, 4to uyncna X, Y, Z dABASIOTCA I1POEKUHAMH BeXTopa Ha KO-
OpPAHHATHLIE OCH.

IpoexuHH BekTOpa HAa KOOPAHHATHBIE OCH HA3EIBAIOT TaKkKe ero
(nexaprtoBbiMH) koopamHaTaMu. Ecan aanbl gBe Toukm Mi(xi; yr: 21)
B Ma(xg; yo; 20), ABJAAWOIIHECH COOTBETCTBEHHO HayaJOM H KOHUOM BEK-
TOpa a, To ero koopauHatel X, Y, Z onpenensores no dopmynaM

X=x3—x1, Y=y—1t, Z=2—2,.
DopMmyna

la|l =V X2 472422 (2)

M03BOJSET MO KOOPAHHATAM BeKTOpa ONpPeAENHTh €ro MoAYb.
Ecnu o, B, ¥ — yrabl, KoTopble COCTaBAAET BEKTOP @ C KONPAUHAT-

HbIMH ocaAMHu (pHc., 41), To cos 0, cos B, cosy HasbiBaloTcs HampasAAlO-
LIAMH KOCHHYCAMH BeKTopa d.

Benepcraie popmyan (1) 2

X = |ajcos e, Y= |a|cosP, Z = |a|cosv.
Otciona u u3 QopMyan (2) caenyer, 4To a
cos? & + cos? f 4 cos?y = 1,
Iocrennee paBeHCTBO MO3BOASET OMPRICJIUTH 7

ONHH H3 YIVIOB O, B, Y, €CH H3BeCTHH 1Ba
IPYTHX. b\l P

748. BpluHCJIHTb MOAYJAbL BeKTOpa o d
a={6; 3; —2}.

749. Jlann jgBe KOOpPAHHATH BEK-
Topa X =4, Y= —12. Onpegenurn
ero TPEeTbI0 KOOPAWHATY Z TIPH YCJO- Puc. 41,

BHH, uTO |a| = 13.

750. Manbl Touxku A(3; —1; 2) u B(—1; 2; 1). Hatitu
KoopAuHathl Bektopos AB u BA,

751, Onpenennts TOuky N, ¢ KOTOpPOH cOBMAafaeT KoHew

BekTopa a = {3; — 1; 4}, ecau ero mauaJno coBNajaer C TOu-
koir M(1; 2; —3).

782, OnpenenuTbh Hauano Bekropa a = {2; —3; — 1},
€C/IH ero KoHel coBmapaer ¢ Touko# (1; —1; 2).
753. Jlan Moayab BekTopa |a| =2 u yram o = 45°,

B = 60°, v = 120°. BruuciuTh NpPOEKUHH BEKTOpa @ HA KO-
OpIMHATHble OCH.

754, BLluHCIHTL Hanpapasolllue KOCHHYCH BeKTopa @ =
= {12; —15; —16}.

755. BhluncauTh Hanpasasawlllie KOCHHYCH BeKTOpag =

_{i. 4, E}
113 13 13§

756. MoxeT JIH BEeKTOpP COCTaBJAATb C KOOPAMHATHBIMH
OCSIMH CJaenylmomue yrib: 1) o ==45° p=60° y = 120°%
2) a=45° p=135° y=60°% 3) o=90°, B = 150°
y = 60°?
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757. MoxeT ¥ BEKTOpP COCTABJIATb C JABYMS KOOPAMUHAT-
HBIMH OCSIMH caeayoilye yrasi: 1) o = 30°, p = 45°% 2) B =
= 60°, y = 60° 3) a = 150°, y = 30°?

758. Bekrop cocramiser ¢ ocamu Ox u Oz yrast o==120°
n y = 45°. Kakoft yroan oH cocraBager ¢ ocbio Oy?

759. Bekrop a cocraBasieT ¢ KOOpAMHATHBIMU ocsiMH Ox
1 Oy yrabl o = 60° B = 120°. BblunciuTh ero KOOpAHHATHI
npH ycaosuu, yto |a| = 2.

760. Onpeneauts KoopAuHATHI TOuKH M, ecqau ee pajuyc-
BEKTOP COCTaBJAET C KOOPAHHATHBIMH OCSMH OJMHAKOBbIE
YIJbl A4 €ro MOAYAb paBeH 3.

§ 30. Jluneiinvle onepauny HaA BEKTOPaMH

CyMMmoit a4 b aByX BekTOpoB @ M b Ha3biBaeTCs BEKTODP, KOTO-
Db MJCT W3 HAuaJa BeKTopa @ B KOHel BeKTopa & 1NpH YCIOBHH, YTO
BEKTOP b MpWIoMeH K KOHUY BeKTopa a (npaBuio Tpeyroapuuka) [lo-
CTpoeHHe CyMMbl a + b u306paXxeHo Ha puc. 42.

4] a*"

a

Pue. 42. Puc. 43.

Hapsiny ¢ mpaBnioM TpeyroJabHHKA UYACTO NOJAB3YIOTCS (PABHOCHIb-
HhIM €eMYy) MmpaBHJAOM Mapad/edorpaMMal ecIH BeKTOpb a
H b npuRelenn x ofuleMy HauaJ1y H HA HHX MOCTPOEH MAPA/IENOrpaMM,
TO cyMMa a -+ b ecTb BeKTOp, COBMALANINHA C QHATOHAJbIO 3TOro na-

. panjenorpaMma, HJIymweR H3 oblLIero Ha-
yaia a ¥ b (puc. 43). OTciona cpasy cue-
ayer, yto a+ b = b 4«4

Crioxenue MHOTHX BEKTOPOB NPOH3BO-
AHTCA TpH  MOMOUIM TOCJAeZ0BATENILHOrO
MPHMEHEHNHN NP&BHAA TPEYTOJAbHHKA (CM.
puc. 44, rne H300pa’keHo NOCTPOEHUE CyM-
MBI 4eTHIpeX BeKTopos 4, b, ¢, d).

Passoctbic @ — b 1BYX BexTopoB
H 0 Ha3nBaeTCAd BEKTOD, KOTOPHH B CyM«
Me ¢ BekTopoM b cocraBiser BexkTop d.
Ecaun nBa Bextopa @ u b npusegeHn k

Puc. 44. oblieMy Hauady, TO pPA3HOCTE HX & — b

eCTh BEKTOp, HAVIIHH H3 KOHLA b («BHIYHs

TaeMoro») K KoHUy a («yMexbliaemoro»). JlBa BexT10pa paBHol JaHe
HH, JexXallke Ha 0JHON MPAMOH M HAMpPaB/ICHHHE B NPOTHBOMOIOXKHEBIE
CTOPOHH!, HA3HIBAIOTCA B3aUMHOOOPATHBIMH: €CJAH OJHH - H3 HHX 0060-
gHaueil CHMBOJIOM @, TO Jpyro# o0o3HasaeTca CHMBOAOM ~-& Jlerxo
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BuaeTs, uto a—b = a 4 (—b). Taxum oGpasoM, NOCTPOEHHE pa3io-
CTH PABHOCHIbHO NPHOABJICHHIO K «yMEHbUIaeMOMY» BeKTOpa, oOpaTHO-
TO «BRIYHTAEMOMY>,

[TpoussenenneM o4 (HJIH TaKXKe ao) BeKTOpa @ Ha YHCJIO O HA3BI
BAEeTCs BEKTOP, MOAYJb KOTOPOro paBeH NPOU3BEAEHHI0 MOAy/sl Bek-
TOPa @ Ha MOAYJb UHCJAa € OH napajiened BeKTOPY ¢ WJIH JeXHT
C HUM Ha OJHOM MNpAMONH W HANpaB/JeH TaK Ke, KAK BEKTOp @, ecaH
0, — YHCJIO TOJMOKHTENbHOe, W MNPOTHBONOJOXHO BEKTOPY 4, eCl1d o —
YHCJIO OTPHLATEbHOE.

CnoxeHHe BEKTOPOB H YMHOXEHHE BeKTOpa Ha YHCJIO Ha3biBAOTCA
NUHEeHHBIMH ONEepaLHAME Hal BEKTOPaMH.

Fmelor MecTo caenyiomHe jaBe OCHOBHbie TeOpeMbl O IPOEKIHAX
BEKTOPOB:

1. TIpoexuns cyMMbl BEKTOPOB Ha Kakylo-HuOyAb OCb paBHa cymme
HX NMpOeKLHH Ha 3Ty ¥Ke OCb:

np, (e, + a4+ ... +ap)=npua; +npua; 4+ ... + np,a,.

2. Ilpn yMHOXeHMH BeKTOPa Ha YHCJIO ero NPOeKUHs YMHOXaercs
Ja TO XKe YHCJO:

np, (ca) = o np,a.
B uacTHoCTH, eCJH

a={X; Vy; 2}, b={Xy Yy Z,})
at+b={X +Xo Vi+Yy 2,4+ 2y}

TO

a—b={X—Xp Y1 =Yg Z, — 2o}

Feant @ = (X} ¥; Z}, o mas moGoro uucna o

aa = {aX; a¥; aZ).

BexTopsl, Jexaline Ha OJAHOH NPAMOH WJIH WA NapaNaeJbHBLIX [Opsi-
MbIX, HA3bIBAlOTCA KOJJIHHEAPHBLIMH. [IPH3HAKOM KOJIMHEApPHOCTH JABYX
BEKTOPOB

a={Xy Y Z)}, b={Xy Yy Zj}
aBJadeTrca HpOHOpU.HOHaJIbHOCTb HX KOOleHHaT:

Ho Y 2o
XY 7

Tpofia BexTOpoB i, j, R Ha3biBaeTCs KOOPAHHATHHIM 6a3uCOM, ecay
9TR BEKTOPH YAOBJETBOPAKT CACAYIOUUM YCJAOBUAM:

1) Bektop i Jexur Ha ocy O, BekTop j—Ha ocu Oy, BekTop
kR —ua ocu Oz;

2) xaxawh m3 Bexropos I, }, B wanpap/seH Ha cBoell OCH B MOJO«
JKHTEILHYIO CTOPOHY;

3) BekTOpH i, J, kB = exuHHyHBe, T. & [i|=1, |j|=1, |k|=1,
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KakuM 66 HH OB BEKTOD d, OH BCerza MoxXeT ObITh PA3JaOKeH
no Gasucy i, j, B, T. e. MoxeT GHITh NPEACTaBJEH B BHAE

a=Xi--Yj+ Zk

xoaq)q:nunenm 3TOr0 Pa3JOXEeHHS ABJAIOTCA KOOPAHHATAMH BEKTOPa @
(r. e. X, Y, Z cyTb NpOEKUHH BEKTOPa @ Ha KOOPAHHATHBIE OCH).

761, ITo nmaHHBIM BeKTOpPaM @ H b NOCTPOUTH KaXKIbH
u3 cuaenylomux BekTopoB: 1) a<4-b; 2) a—b; 3) b~—a;
4) —a—0>b.

762. Hauwu: |a|=13, |b|=19 u |a+ b|=24. Buouu-
cauth |la—b|.

763. Hanw |a|=11, |b|=23 u |a— b|=30. Onpe-
neautb |a+b].

764. BexTopn @ ¥ b B3aHMHO NePNEHIHKYJAAPHEL, MpH-
yeM |@|="5 u | b|=12. Onpenenuts |a-+ 6| u |a—b|.

765. Bektopn @ u b o6Gpasyor yroa ¢ =60° npuuem
la|=5 n |b|=8. Onpeneauts |a+b| u|la—25b]|.

766. BexkTopu @ u b o6pasyioT yroa @ == 120° npuyem
|a| =3 u |b| =5. Onpenenurs |a+b| u |a——b|

767. KakoMy yCJOBHIO [O/NXKHB YHOBJAETBOPATH BEKTOPHI
a B b, urobb HMeJH MeCTO CJeLyloUHe COOTHOLIeHHS:
Dla+b|=la-b|;2)|a+b|>la—b|;3)|at+b|<|a—b|.

768. Kakomy YC/aOBHIO HOJXKHL YIOBJETBOPATH BeK-
TOpH @ U b, 4TOOBl BEKTOp @+ & ZesHJa moOmOJaM yroJ
MexXJ1y BekTopaMu @ u b.

769. TTo nmaHHBIM BeKTOpaM @ W b MOCTPOUTL KaxKabi

W3 CJeqyoluHx BexkTopom: 1) 3a; 2) —%b; 3) 2a+%b,
4) —a—3b

770. B tpeyroasuuxke ABC Bektop AB=m u BekTOp
AC=n. l'IOCTpomb KaXJIblH H3 CJAEAYIOIHX BEKTODPOB:

1) —— m+" »9) 222, 3) "—2 v 4) — m;’ . punnmasn

o l
B KayecTBe MaCIlITa6HOPI eIHHHILbI -2-| n|, MOCTPOHTH TaKKe
BEeKTOpH: b) |[n|m +|m|n; 6) |n|m—|m|n.
771, Touka O sgaBasgeTcd _IeHTPOM THAKECTH TPeYroJb-

nuka ABC. lokasaTeh, uto OA + OB+ OC =0.
772. B npapuspHoM nstuyrosbHuke ABCDE 3ananmb

BEKTODHI, COBNAJAIOLIHE C eF0 CTOPOHAMH: AB=m, BC=n,
CD = =Dp, DE=gn EA=r. HOCTpOHTb BeKTOpbl )m—n +

+p—q+r;2)m+42p+ 2r, 3) 2m+—n—3p q -+ 2r.
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773. B mnapamnenenunene ABCDA’B’C’D’ (puc 45)
sanaHbl BEKTOPH, COBMajaiollue ¢ ero peSpamu: AB=m,
AD=n n AA’=p. Iloctpouts Ka- o

KA U3 CJAEAYIOHX BEKTOPOB: ! g
! H f r
) mdntp, 2 mtndzp; ﬁx ; 7o
1 1 | :
8) sm+—n+p, 4) m+n—p; :
‘ l
5) —m—n+5p. 13,/-[2---—'-—— ’
774, Tpu cuast M, N u P, npu- z -
JNOKEHHbIe K ONHOH TOuKe, HMelT 4 m B
B3aUMHO MepNneHIHKYJApHble Hampa- Puc. 45.

paeHusa. OmnpenenuTh BeJHYHHY HX
paBHojeicTBywowefi R, ecan uspecrHo, uto |M|=2 kI,
IN|=10«kl" u |P|=11 kI.

775. Ilauwt npa Bextopa @ ={3; —2; 6} u b ={—2; 1; 0}.
OnpeaesuTh MPOEKLUHH HAa KOOPHHHATHBIE OCH CJCIYIOUIHX

sekTopos: 1) a+ b; 2) a—b; 3) 2a; 4) —% b; 5) 2a-43b;
6) %a—b.

776, TlpoBepuTb KOJIIHHEApHOCTh BEKTOPOB @ =
={2; —1; 3} n b={—6; 3; —9}. ¥YcraHOBUTh, KaKO# H3
HHX JAJHHHEE APYroro H BO CKOJLKO pa3, Kak OHH Halpas-
JICHHl — B OJHY HJH B NPOTHBOMOJOXHbIE CTOPOHHI.

777, OnpenennTh, NPH KAKHX 3HAYEHHAX O, B BEKTOPH
a=—2i-+3j+Ppk u b=qai —6fj 4+ 2k KoNMAHHeaApHHI.

778. Tlpoeepurh, uTOo UeThlpe Touky A (3; —1; 2),
B(l; 2; —1), C(—1; 1; =3), D(3; —5; 3) cayxar Bep-
MHHAMH TpaneluH.

779. JHauw toukn A(—1; 5; —10 B(5; —7; 8),
C(2; 25 —7) n D(5; —4; 2). ITpoBeputs, 4T0 BeKTOPH AB
H CD KoJaJauHeapHbl; YCTAHOBHTh, KAKOH W3 HHUX HJHHHee
ApPYroro W BO CKOJIbKO pa3, KAK OHH HANPABJEHH — B ORHY
HJH B MPOTHBOIOJOXHbBIE CTODOHHI.

-780. Hatitu opT BeKTOpa a={6; —2; —3}.

781, Haittu opr Bektopa a={3; 4; —12}.

782, OnpenenuTh MORYJH CYMMH H Pa3HOCTH BEKTODOB

={3; —5; 8} u b={—1; 1; —4}.

783. Jlano pa3JsoxeHue BekTopa ¢ no 6asucy i, j, k: c=
= 16i — 15§ + 12k. Omnpepesqurh pasjoXKeHHUE MO 3TOMY
xe 6Gasucy BekTopa d, NapasJIeJbHOrO BEKTODY € W
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N POTHBOMNOJIOXXHOTO ¢ HHM HANpaBJeHHSd, IPH YCJIOBHH, YTo
|d|=75.

784. JIBa Bextopa a@={2; —3; 6} u b={—1; 2; =2}
NPHJOXKEHB K OfHO# Touxke. OnpeaesHTh KOOPAHHATH BeK-
TOpa €, HANPaBJEeHHOr0 NOo OHCCEKTPHCE YrJaa MeXAY Bek-
TOpaMH @ H b, mpu ycaopuu, uto |c|=3) 42.

785, Bektopst AB=={2; 6; —4} u AC={4; 2; —2}
COBIALAIOT CO CTOPOHAMH TpeyroabHuka ABC. Onpegenuts
KOOpDAHHATH BEKTOPOB, IIPHJIOXKEHHBIX K BepLIHHAM Tpe-
YroJIbHHKA M COBRAjalolinx c ero Meguanamu AM, BN, CP.

786*), Jloxa3aTh, UTO eCJH p U ¢ — KaKHe YrogHO He-
KOJIJIHHeapHBle BEKTOPHI, TO BCSHKHH BeKTOp, JeXaluud B uX
IIOCKOCTH, MOXeT OHITh IpeiacTaBJeH B Buue: a==ap-fq.
JokasaTth, 4TO uHcJa o H P Bek-
TOPaMH @, p U ¢ omnpejesioTcs
oxHosHauHo. ([IpencraBJieHne Bek-
TOpa @ B BHiAe @ =ap - g HaA3H-
BaeTCAd pasjoKeHHeM ero mo Ga-
3uCy P, g; Yucaa o U f§ Ha3BIBAIOT-
ca KO3hUIHEHTAMH 3TOr'0 pas.no-
JKEeHH.)

Hdoxasareanctro, [lpueesem
BEeKTODH &, p M ¢ K ofweMy Hauaay,
KoTopoe o6o3nayuM OGyxkeo# O (puc. 46).
Konen, sekropa a ofospaynM Oyxsofi A. Uepe3 Touxy A npomegem
npsaMylo, OapamlelbHYIO BeKTOpY ¢. Touky Mepecedenust 3Tod mpamodt
¢ Juuuell medCTBHS BekTopa p 0503HauMM uepe3 A, AHAMOrHYHO, Mpo-
ROAA uepe3 Touky A npaMylo, NapasaeNbHYI0 BeKTOPY p, MOAYYHM

B TepeceYeHHH C JHUHHeH AefCTBHA BeKTOpPa ¢ TOuKy A,
[To npaBnJay napadjedorpaMma NOJyuHM:

a=0A=04,+ 04, (1)

Puc. 46,

Tak KaK BEKTODPH! OA,, H p JeXaT Ha OZHOH MpPAMOH, TO BEKTOp OAp
MO¥XeT OhTb NOJAYyueH YMHOXEHHEM BeKTOPAa p HA HEKOTODOE HUHCIO O
T —— LT . 1
OAp==ap. (2)
AHanoruuHo -
0Ap=ARaq. 3)

W3 pasencrs (1). (2) u (3) noxyuaem: ¢ =ap + 9. Tem camum
BO3MOXHOCTh TPe6yeMOro pas3faoxeHus AokasanHa, Ocraercs A0Ka3aTh,
yro kospduuHeHTH! ¢ H [ STOrO DA3JOKEHHS OmpenediOTCA OJHO-
3HAYHO.

*) 3anayn 786 m 792 cywecTBeHHH A7 NMPAaBHJAbHOrO NMOHKMAHUA
ocTaJpHHX 3ajay. Peiuende nepsoii H3 HHX 3[€ch MPHBOZHTCA noOJ-
HOC'Ab[O.
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TTpennonoXuM, 4TO BEKTOD @ HVEET JBa PA3NOXKEHHT!
a=ap+fg. a=0op+pa,
H, HanpuMep, o’ = o. Bruuras NMouseHHO OAHO M3 APYroro, HoJdyyaem:

(@=—a)p+ (P —B)g=0 wm p== g,:[i; q.

Ho 3To0 paBeHCTBO 03HAYACT KOJIWHEAPHOCTb BEKTOPOR p H ¢, KOTOpHIe,
OfHAKO, MO YCIOBHIO ABASIOTCS HEKOJIHHEADHEIMH. CrexosareJbHo,
HEPaBeHCTRBO & = & HEeBO3MOXKHO. AHAJOrHYHO JOKA3EIBAeTCS, 4TO
HEeBO3MOXHO HepaBeHcTBO f° = f. Takum o6pasom, a’'=a, § =§,
T. €. IBYX Da3/IMUHEIX Da3/JOXeHHH ONHH H TOT XKe BeKTOP HMeTh He

MOXKeT.

787. Ha mnJockocTH JaHB [Ba BeKTopa p=1{2; —3},
g ={1; 2}. Ha#itn passoxenue BekTopa a={9; 4} no Ga-
3UCy P, 4.

788. Ha nJockocty xaHel TpH BekTopa a=={3; —2},
b=1{—2; 1} u e={7; —4}. OnpeseanTb pasjoxKeHHe KaK-
IOr0 H3 3THX TpeX BeKTOpPOB, NMpPHHHMAS B Kauyecrse Oa-
3uca JBa APYrHX.

789. Jauww TpH Bektopa a={3; —I1}, b={l; —2},
¢={—1; 7). Onpegeaurb pasjoxkKeHHe BeKTOpPa p=a +
-+ b+ ¢ no Gasucy a, b.

790. ITpunuMas B KauyecTBe OGasuca BeKTOpbel AB =156

n AC = ¢, COBNajalolIKe CO CTOPOHAMH TpeyroanHuka ABC,
ONMpe/eHTh Pa3JOKeHHe BEKTOPOB, MPHJOXKEHHLIX B Bep-
IIHHAX TPeYyroJbHHKa K COBNAJAIOUIMX C €ro MeJdHaHaMmHu.

791. Ha nJaockoctH paHun ueThipe Touxu A(l; —2),
B(2; 1), C@3; 2) u D(—2; 3). Onpegeanrb pasIokeHue
BekTopoB AD, BD, CD u AD + BD + CD, npunnamad B kaue-
crBe 6asuca Bertopel AB u AC.

792. Jlokasarbh, UTO eCJH P, § H F — KaKHe YrojHO
HeKOMII,JaHADHblEe BEKTODH ¥), TO BCAKHH BEKTOD @& mpo-
CTPaHCTBA MOXKeT OHITb MpPeJCTaBJeH B BHIe: @==ap -
-+ pg + yr. Ioxasarb, yro uucaa a, f, y BekTopavu a, p,
g W ¢ onpefeJsiiores ogHosHayHo. ([IpeacraBgenue Bex-
Topa @ B BHAe a=ap ¢+ yr HasdsBaeTca pasjoxe-
HueM ero no 6asucy p, ¢, r. Hucna o, f 1 y Ha3pBaOTCA
Ko3bHIHEHTAMH 3TOr0 Pa3JOXKeHHs.)

793. Hauwsl Tpu BekTOopa p ={3; —2; 1}, g =1{—1; 1; —2},
r={2; 1; —3}. Hafitu pasnoxeHue Bekropa ¢ =={11; —6; 5}
no 6asucy p, ¢, r.

*) Tpu BeKTOPAa HA3bIBAIOTCA HEKOMIIZHAPHLIME, €C/IH NOCTe HPH-
BeJEHHA K OOLIEMY HauaJy OHH He JexaTr B OJHOH NIJIOCKOCTH.
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794, Nauu ueThipe Bektopa a ={2; 1; 0}, b ={l; —1; 2},
c=1{2; 2, —1} ud={3; 7, —7}. Onpemenuts pasyoxeHHe
KaXKAO0r'0 H3 3THX YeThipeX BEKTOpPOB, IDHHHMAS B KauecTse
Gasnca TpH OCTaJbHBIX.

§ 31. CkansipHoe mpoH3BeLeHHE BEKTOPOB

CranapHHM npOH3BeJeHHEM JIBYX BEKTODOB Ha3HIBAETCA HHCJO,
pPaBHOE NPOMU3BEJEHHIO MOAYJel STHX BeKTOPOB Ha KOCHHYC yriia MeXiy
HHMH.

CkansipHoe mnpoH3BeleHHe BEKTOPOR a, b ofGo3nmayaercss cHMBO-
JoM ab (MOpANOK 3amuCH COMHOXHTeNei Gezpasninued, T. e. ab = ba).

Ecnn yron Mexay BekTopaMH a, b 0003HauHTb yepes @, TO WX
CKansgpHOe NPOH3BEelleHHe MOXKHO BbipasHTb (GOpMyJoi

ab=|al|:-\b|-cosq. (1)

Cxansipuoe npousBelieHHe BEKTOPOB @, b MOXHO BHIPA3HTh TaKXKe
dbopMyJIoH
ab=|a|-np, b, uaw ab=|b|-np,a

Hs dopmymst (1) chenyer, uro ab>0, eciu @ — ocTpuit yrona,
ab<0, ecan yronr @ — Tynol; ab=0 B TOM H TOJBKO B TOM CJyuyae,
KOrjia BeKTOPH @ H b MepneHAHKyJApHH (B "acTHocTH, ab =0, ecan
a=0 uu b=0)

CxanspHOe NpOH3BeJeHHe a@ Has3hBaeTCsd CKaJADHHEIM KBajpaToM
BekTopa ¥ oboszHauaercs cuMmBogoM a? Mz dopmyas (1) caegyer, uTto
CKaJapubifi KBaJpaT BEKTOPAa PaBeH KBaJLpaTy ero MOAYJIS:

al=|al?
Ecm eBekTOpH @ M b 3ajaHH CBOHMH KOOPRHHATaMH:
a={X; Y 2}, b={X, Yy Z,},
TO HX CKaJgPHOE [MpouzBefleHUEe MOXKeT ObITb BRIYHCJIEHO 10 opMy.ae
ab=X,X,+Y Y.+ 2,2,
Orciofa caenyer HeoOXOmHMoe H IOCTATOYHOE YCJOBHE INEPNEHAHKYs
JISPHOCTH BEeKTODOB:
XX+ Y Yo+ 21Z,=0.
Yron ¢ MexAy BeKTOPaMH
a={X; Y3 2} u b={Xy Yy Zj}

ab
naerca GopmysaoR coscp=m., HJH B KOOpIHHATAX

X, Xo+Y Yo+ 2,2, ,
VE+Y+ 2 VX4 12422

[Tpoeruus npoussosbHoro Bektopa 8 ={X; Y; Z} Ha Kaxyi0-HHGYIn
ocb u onpexeaseTca GopmyJiol

npy S = Se,

tos Q=
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Ile e — eNHHHYHHA BEKTOP, HanpaBJeHHHA no ocH 4. Ecma panm
yrae @, P, y, KOTOPHE OCb # COCTAB/fAET C KOOPAHHATHLIMH OCSAMH,
To e={cosa; cosf; cosy} H INT BLIYHCAEHHA MpPOEKIHH BeXTopa 8
MoXeT CJIYXKHTE dopMyaa

np;, 8S=Xcosa +YcosP -+ Zcosy.

795. Bekrtophl @ # b 06pa3yloT yroJa q)=%n; 3HAafl, YTO

la|==3, |b|=4, suiuncaurs: 1) ab; 2) a?; 3) b% 4) (a+b)%
5) (3a — 2b) (a -} 2b); 6) (@ — b); 7) (3a - 2b).
796, BexkTopH @ H b B3aHMHO NEPNEHAUKYJSPHBI; BeK-

n
TOp ¢ 06pasyeT C HHMH YIVIH, PaBHEIE o 3Hag, uTO | @ |=

=3, |b|==5, |c|=8, -Bruncauts: 1) (3a — 2b)(b -+ 3c¢);
2) (@ + b+ ¢ 3) (a4 26— 3c).
797. IokasaThk cng)asemmsocm Toxjaecrsa (@ - b)* -+

+(@a— b2 =2(a*+b°) B BHACHUTH €ro reOMETPHYECKHIH
CMBICJL.

798. Ioka3ath, uTo — ab < ab < ab; B Kakux cayyasx
3rech MOXET HMeThb MEeCTO 3HAK pPaBeHCTBa?

799. Cuxras, UYTO KaXKJIbli M3 BekTopoB a, b, ¢ orTau-
yeH OT HyJs, YCTAHOBHTb, NPH KAaKOM HX B3aHMHOM pac-
MOJIOYKEHHH CIipaBeAJHBO paBeHCTBO: (ab)c = a(bc).

800. [laHbl emUMHUYHBIE BEKTOPH @, b H ¢, YIOBJIETRO-
psioliie ycaoBuo @+ b+ c¢=0. Buouuciaurb ab-+bc+-ca.

801. ann TpH BeKTOpa &, b u ¢, yIOBJAETBOpSIONIHE
yeaoBH a+ b+ ¢=0. 3Has, uro |a|=3, |b|=1
U | c|=4, BouucaHTL @b -} bc + ca.

802. BexTopnl @, b, ¢ nonapHo o6pasyioT ApYr ¢ IOpy-
roM YrJbl, KaXjabli H3 KOTOpeIX paBeH 60°. 3Hadg, urto
la|l=4, |b|=2 u |e|=6, ompegesutb MOLYy.Jb BeKTOpa
p=a-+b-c.

803. Jlamo, urto |a@|=3, |b|=>5. Omnpemenurs, npu
KaKOM 3HaAYeHHH 0. BEKTOPH @ - ab, @ — ab 6yayT B3aHMHO
nepneH UKy IS PHHL.

804. KakoMy ycJ/IOBHIO JOMXKHB YAOBJETBOPATH Bek-
TOpH @ H b, uTOGBl BeKTOp @+ b ObLT NepHeHAUKYAApeH
K Bektopy a — b.

805. JIoxasarb, 4TO BeKTOp p = b (ac) — c(ab) nepnen-
JHKYJSIpEH K BEKTOpYy 4.

b
806. JloxasaTh, YTO BEKTOp p=b—%— neprneHau-
KyJAsipeH K BeKTOpY @. L
807. 1auwl Bektopul AB=0 u AC =¢, coBmajgaiommue
co croponamu TpeyroJbHuka ABC. HaiiTu pasioxerue mo
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f6asucy b, ¢ BekTOpa, TMPHUJOKEHHOTO K BepumuHe B 3toro
TPeyroJibHHKA M COBMAAAIOIIEr0 C ero BHIcOTO# BD.

808. BeKTOps @ U b 0GpasyloT yroa ¢==-; 3Has, 4TO

|a}= 1/3, |b|==1, BHIYHCJUTL YIOJ & MEeXJIY BEKTOpaMH
p=a+bﬂq=a_b- .

809, BHIUHCJIHTL TYHOH yroJs, o6pa30BaHHHA MeaHa-
HAMH, TNpPOBENEHHLIMH W3 BEPUIHH OCTPHX YIJIOB PaBHO-
GefpeHHOro TNPAMOYIOJBbHOrO TPEYroJbHHUKA.

810. OnpefenuTs reOMeTpHUSCKOE MECTO KOHLOB Iepe-
MEHHOTO BEKTOpa X, €CJH ero HayaJo HaXOAHUTCS B NaH-
HO#l TouKe A H BEKTOp ¥ YILOBJCTBOPSET YCJOBHIO Xad==d,
rme @ — NAHHE BEKTOp M o — LAHHOE YHCJO.

811. OnpeleNuTh reOMeTpHUYECKOE MECTO KOHLOB Iepe-
MEHHOrO BEKTOpa X, €CJH ero Haua/jo HaXOJUTCA B HaH-
HOd Touke A H BeKTOD X YVAOBJETBOPSET YCJOBHIM X@ =,
xb =p, roe @, b — paHHble HEKOJJHHEeapHble BEKTOPH H «,
B — naHHBIE YHCJA.

812, [anbl BexkToph @ ={4; —2; —4}, b={6; —3; 2}
Boiuucauts: 1) ab; 2) Va 3) V% 4) (2a — 36) (a -+ 26);
5) (@ + b)%; 6) (@ — b)

813. BHIUHCJHTH, KaKylo paboTy MNPOU3BOAHT CHJA
f=1{3; —b; 2}, Korma ee TOYKA IPHUJIONKEHHUS TIepeMe-
LiaeTcsl U3 HauaJa B KOHel, BekTopa §(2; —5; —7)%).

814, Jdauw Touku A(—1; 3; —7), B(2; —1;5) u
C(0, 1; —5). Buumcants: 1) (24B —CB)(2BC + BA);
2_)__VA32; 3) _1{/132;__4) HafiTH KOOpPAHHATH BEKTOPOB
(ABAC) BC u AB(ACBC).

815. BplYuCJHTb, Kakylo padoTy I[UPOH3BOIUT CHJIA
f=1{3; —2, —5}, Korna ee TOUKAa NPHJIOKEHHH, LBHIaAfACH
npsMOJIMHeHO, Mepemeniaercs U3 noaoxeHus A(2; —3; 5)
B nomoxenue B(3; —2; —1).

816. Jaunl TpH cuasl M={3; —4; 2}, N={2; 3; —5}
u P={—3; —2; 4}, npujoxeHHbe K OIHOH Touke. B
YHCJ/IHTh, KAaKylo paGoTy NMpPOH3BOAHT paBHOLeHcTBYylOLIAS
STHX CHJ, KOPJa ee TOUKA NPHJIOXKEHHH, LBUrasch NpAMO-
JuHeliHO, TepeMemiaercs M3 nogoxenus M, (5; 3; —7)
B noJoxenue M,(4; —1; —4).

*) Ecau BexTop f W3ofpaxaer CHIY, TOUKAa TpPHJIOKEHHS KOTOpOH
nepeMellaerTcs M3 Hauada B KOHell BeKTopa §, TO paGoTa @ STOH cHau
onpeJesseTe PaBeHCTBOM

= fs.
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817. JaHBl BepIIMHB 4YeTwipexyroabHuka A(l; —2; 2),
B(1;4;,0), C(—4; 1; 1) u D(~b; —b; 3). JlokazaTh, 4TO
ero auaroHaaun AC u BD B3auMHO mepneHIHKYJSPHHL.

818. Onpenenuth, IOpH KaKOM 3HAaUEHHH O BEKTODH
a=ai —3j+2k u b=1i-+ 2j — ok B3aUMHO NEpIEHIUKY-
JSPHBL.

819. BLYHCJIHTH KOCHHYC yr/a, OOpa30BAHHOTO BCKTO-
paMmu @ ={2; —4; 4} u b={—3; 2; 6}.

820. [Taunl BepluHHB TpeyroabHuka A(—1; —2; 4),
B{(—4; —2;0) u C(3; —2; 1). Onpeenutb ero BHYTPEHHHI]
yroJ npu BeplluHe B.

821. Jlanel BeplUIHHB TpeyroabHuka A(3; 2; —3),
B(5; 1; —1) u C(1; —2; 1). Onpemeautb ero BHeHHUIH
yroJ npu BepiliHHe A

822. BpuucauB  BHYTPeHHHE  YIrJabl  TpPeyroJabHUKa

A(l; 2 1), B3, —1;7), C(7; 4, —2), ybeantbes, 4To 3TOT
TPEyroJbHHUK paBHO6eJ.peHHbIH

823. BexTop x, KOnaHHeapHbIH BeKTOPY @=={6; —8; —7,5},
o6pasyetr ocTphlfi yroa ¢ ocbio Oz. 3Has, 4TO |x|—-50,
HANTH ero KOOPIUHATH.

824, HauTH BeKTOp X, KOJJHHEapHHIH BeKkTopy a=
={2; 1; —1} u ynoBJeTBODAWOMIHKI YCJOBHIO xa = 3.

82F, BekTop X, NepHeHIHKYJAPHBIE K BekTOpaM a==
=3i + 2f 4+ 2k u b= 18i — 22j — DBk, obpasyer ¢ ocbio Oy
tyuoft yros. HafiTu ero xoopauHaTsl, 3Had, 410 | x|= 14.

826. Hafiru BexkTOp X, 3HAs, YTO OH HEPNEHAHKy/Apel
K BektopaM a={2; 3; —1} u b={l; —2; 3} u ynosJec-
TBOPAET YCJIOBHIO x(2t—]-+-k)=—6

827. Ilaunl nBa BekTopa: @ ={3; —1; 5} u b ={1;2; —3}.
HafTH BEKTOp & #IPH YCJOBHM, YTO OH NEPHEHAHKYJsApeH
K ocu Oz W yNOBJIETBOpPSIET YCJAOBHAM: x@ =9, xb = — 4,

828, Ilauwl Tpu BerkTopa: @=2i—j-+38 b=i—
—3j4+2k u c=3i-+2j —4k. Haikity BEeKTOD X, yIOBJE-
TBOPSIOWME yCJaoBUAM: X@==—D, xb=—11, xc==20.

829. Hafitu npoexuuio Bektopa 8 ={4; —3; 2} ua ocs,
COCTABJIAIUIYI0 ¢ KOOPAHHATHBIMH OCAMH pAaBHBIE OCTpPbie
VTJIHL. _

830. Hafitn mpoekuuio sextopa S ={V?2; —3; —5} na
OCb, COCTABJIAIOLIYID ¢ KOOpAuHATHRIMM ocamu Ox, Oz
yras a=45°, y=060°% a ¢ ocnio Oy — OoCTpHIH yron[&

831. Ilanw nse Touku A(3; —4; —2), B(2; 5, —2),
Hakitu npoekumio Bexropa AB Ha ocCb, COCTABJISIOIIYIO
¢ koopiunatubiMu ocaMu Ox, Oy yram o==60° B=120°,
a ¢ ocplo Oz — Tynoi yroa y.
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832. BrhiuHcaMTh npoekuuio BekTopa a={b; 2; b} Ha
och BekTtopa b={2; —1; 2}.

833. auel Tpu Bektopa: a=3i—6j—k, b=i+4
+4j—5k u ¢=3i—4j+ 12k. Bowuucaurs np,(a - b).

834, ausl Tpu Bektopa: @ ={1; —3; 4}, b ={3; —4,; 2}
uw ¢={—1; 1; 4}. Brruucauts np,_.a.

835. Jlaunl Tpu Bektopa: a=—2i+4j-+ k, b=i-}bf
u ¢ =4i -+ 4j — 2k, Bouucaunts 1np,(3a — 2b).

836. Cuna, onpeneasiemass BektopoM R={l; —8; —7},
pas/oXeHa MO TpeM HAaMpaBJEHHAM, OLHO H3 KOTODHX
3allaHo BekTOopoM @ = 2i + 2j 4+ k. Halith cocraBasiiouyio
ciuabl R B HampapJ/ieHHH BeKTOpa 4.

837. Hauu nse Toukn M(—5; 7; —6) u N(7; —9; 9).
BHYKCJHTh NpoeKuHuw Bekropa & ={l; —3; 1} Ha och Bek-
tTopa MN.

838. Hausl Touky A(—2; 3; —4), B(3; 2; 5), C(1; —1; 2),

D (3; 2; —4). Buuncaurs npzpAB.

§ 32. BexkTopHOe NMpoH3BeJeHHE BEKTOPOB

BexkTOpHHM OpOHMaBejeHHeM BeKTOPAa @ Ha BeKTOp b HaspBaercs
BeKTOp, 060o3HauaeMufi cHMBOaOM [ab] u ompexensieMblil CJAeAYIOILEMH
TpeMs VCIOBHAMH:

1) Monyas Bextopa [ab] paser |a|-|b|sing, rme @ -— yroa
MexJy BeKTopamu a u b;

9) Bekrop [ab| mepmeHAMKYJASPeH K KaXKIOMY H3 BEKTODOB a H b;

3) nanpasaense BekTOpa [ab] COOTBETCTBYeT «npaBuJIy NpaBoi
pyku». DTo 03HAyaer, YTO €CJAH BEKTOPH a, b u [ab] npusenesnt
K OflleMy Hauaay, 1O BekTOp |ab] noaxen ObiTb HanpaB.jeH Tak, Kak
nanpas/ed CpejiHMI naneun npasofi pykH, Goabwof naJjeu XoTopoi Ha-
npapned Mo NEPBOMY COMHOXHTENO (T. e, IO BEKTOPY @), a ykasaTelb-
Hblfi — no BTOpOMY (T. e. Mo BexTOpy b).

RBekTopHoe [pOH3BejJeHHe 3ABHCHT OT MNOPALKA COMHOXCHTeJeil,

HMEeHHO!
(ab)] = — |ba].

Moayas BekTOpHOro npou3BedeHns [ab] pamen miaowmanu S napasn-
JeaorpaMMa, NOCTPOEHHOrO Ha BeKTopax a H b:

|lab]| = S.
CaMo BeKTOpHOe Hpou3BeleHHe MoxeT OHTb BHpaxeHo (opuy.oi
[ab)] = Se,
rne e — OPT BeKTOPHOIO NPOoH3BeNeHHUS.
BexkTOpHOE npoH3BefieHHe [ab] oGpalltaeTcss B HYAb TOCLA H TOJBKY
rorza, KOrAA BEKTODH @ 4 b KoanuHeapsan, B dactHoctd [ae] = 0.
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. . Eenu cucrémMa xoopAMHATHRIX ocefl npamag M BeKTOpPH & W b 3a-
Aanbl B 3T0H CHCTEMe CBOMMH KOOpDLHHATAMU:

a={X;; Yy Z\}, b={Xy Yy 25}

TO BEKTOPHOE NpOH3BeJEHHe BEKTOpPA @ Ha BeKTop b onpepensercs

dopmynon
Y2 | X\Z, XY, [}
3] = =l
R R I I T e
Ha
i i &
[abl=| X, Y, Z, |,
X, Yy 2Z,
839. Bexktopsl @ u b 06pasywT yroda q>=%—. 3uasd,

uyto |@|==6, | b|=2>5, BBuHcauTh | [ad]].
’ bS]TO. Hauer: [@|=10, |b|=2 u ab=12. BruHCIHTb
abl|.
841. Jlauwi: |e|=3, |b|=26 u |[ab]|=72. Bruuu-
C/auTh ab.
842. BexrToptl @ 4 b B3auMHO MepNeHIUKYJIpHHL. 3Haf,
uto |a]=3, | b|=4, BHUHCJHUTH!

1) @+ 5)(@a—0); 2) |[(3e — b)(a —2b)] .
843. Bexktopel @ u b o6pasyoT yroJa q>=—§—:rz. 3Has,
uto |a|==1, | b|=2, BHIUHCJHUTH:

L) [@b)%; 2) [(2a+ b)(a+ 2b)%; 3) [(a + 3b) (3a — B)*.

844. KagkoMy yCJIOBHIO JOJIXHBI YNOBJETBOPATh BeK-
TOPH @, b, uTOGH BeKTOpH @-+ 0 W @ — b OB KOMIH-
HEAaPHBKI?

845. JlokasaTe Tokiectso [ab)? + (ab)? = a%b2.

846. JTokasath, uto [abl?P<Ca?bh? B xakoM cJayuae
3fech OydeT 3HAK paBeHCTBAP

847, JlaHwl MpoM3BOJbHbIE BEKTOPH: p, ¢, r, n. Jloka-
3aTh, 4YTO BekTOopH @ =|[pn], b=[qn], ¢ =[rn] xomnma-
HapHH (T. e., OYIYYH HpUBENEHH K OOILeMy Hauady, pac-
TI0JaraloTCsl B OJHOH IMJIOCKOCTH).

848. Bexktrophl @, b u ¢ ynOBJIETBOPAIOT VYCJOBHIO
a-+ b+ ¢=0. Joxasatb, uto [ab]=[bc] =[ca].

849. Bektopw @, b, ¢ U1 d CBS3aHH COOTHOILICHHAMH
[ab]l =]cd], [ac] =[bd]. JokasaTh KOJ/IHHEAPHOCTb BEKTO-
poBa—d u b—e¢.

850, Jlaunl BekTopH @ ={3; —1; —2} u b={1; 2; —1}
Ha#iTu xoopauMuaTh BeKTODHBIX mpoH3Befenuil: 1) [ab];

2) [(2a + b) b]; 3) [(2a¢ — b)(2a + b)].
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851, Maust Toury A(2; —132), B(1; 2 —1) u C(3; 2; 1).
Haiitu KoOpAHHATH BekTOpHuX npoussenennit 1) [ABBCI;

2) [(BC —2CA)CB].

852, Cuxna f ={3;2; —4} npunoxena g Touxe A(2; —1; 1).
OnpenesuTs MOMEHT 3TOH CHJAB OTHOCHTEJLHO HauaJa
KOOPIHHAT *).

853. Cuna P={2; —4; b5} npunoxesa K TOUKE
My(4; —2; 3). Onpenegutb MOMEHT 5TOH CHJIB OTHOCH-
TesbHo Touku A(3; 2; —1).

854, Cuna Q={3; 4; —2} nmnpunoxeHa K TOuke
C(2; —1; —2), OnpenenuTh BeJHYHHY H HANpaB/fOUIHE
KOCHHYCHl MOMEHTA 3TOH CHJIBI OTHOCHTe/JIbHO HayaJjga Koop-
ILHHAT.

855, Cuna P=1{2;2;9} npusoxkena K Touke A(4; 2; —3).
OnpefenuTh BeJHYMHY H HAMPaBJsIOUIHe KOCHHYCH MO-
MEeHTa 3ToH CHJK OTHOCHTeJbHO ToukH C(2; 4; 0).

856, daunt Tpu cuasl M={2; —1; —3}, N ={3; 2; —1}
u P={—4; 1; 3}, npuaoxennne x Touke C(—1; 4; —2).
OnpexenuTh BeJUUHHY H HampasJsiolue KOCHHYCHI MO~
Me(HTa pam;on.eﬁcmyfomeﬁ 5TUX CHJ OTHOCHTEJbHO TOUYKH
A(2; 3; —1).

857. Haunw touxku A(l; 2; 0), B(3; 0; —3) u C(5; 2; 6).
Briunenuts naomwansb TpeyroabHuka ABC.

858, [lamn BepuuHbl Tpeyroabuuka A(l; —1; 2),
B(b; —6; 2) u C(l; 3; —1). BhUHCJAMTHL AJHHY €0 Bbl-
COTHl, OMYLIeHHO!N H3 BepluHH B Ha cropony AC.

859, BuiuucsauTh cHHYC yrJia, 06pa30BaHHOr0 BEeKTOPaMH
a={2; —2; 1} u b={2; 3; 6}.

860. BexTop x, NepneHIHKYJSPHBIH K BEKTOpPaAM @ ==
={4; —2; —3} u b={0; 1; 3}, o6pasyer ¢ oceio Oy
Tynoft yrosa. 3Hasl, uto |x|=26, wnafiTk ero KOOpHHU-
HAaTHI.

861. Bexktop m, nepneHAuKyAApHHIH K ocu O2 H K BeK-
Topy a@={8; —15; 3}, oGpasyer octpuii yroa ¢ ocsio Ox.
3Has, yto |m|=>51, HaliTu ero KOOPAHHATH.

862. HaiiTu BekTOp X, 3HAf#, YTO OH NEPHNEHAHKYJIApEH
K Bektopam a={2; —3; 1} u b={l; —2; 3} u yzom.je-
TBOpSeT ycaosHwo: x(i -+ 2j — 7k)=10.

*) Ecau BexTop § nso6paxkaer CHAY, NPHIIOKEHHYIO K KaKOH-HHOY AL
Touke M, a BekTop @ uier M3 Hekoropoit Toukw O B Touky M, To
BeKTopO [af] npencraBager c¢o6offi MOMEHT CHUJAW [ OTHOCHTEJBHO
TOUKH
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863. ITokasaTth TOXKAECTBO
-+ mi+ 1) (lg + m§ + ng) — (L, + mym, + n1n2)2 =
= (myny — moty* =+ (Iyny — L) - (Iymy — lym)?,
¥Yxaszsanue Bocnonn3oBaThCd TOXIECTBOM samaun 843,

864. Maunl BekTopnl a=1{2; —3; 1}, b={—3; 1; 2} u
c={1; 2; 3}, Buuucauts [[ab]c] u [a[bc]].

§ 33. CmemanHoe npoH3BeJeHNE TPEeX BEKTOPOB

Tpoiiko} BeKTOPOB HA3HBAIOTCA TPU BEKTOPA, €CJIH YKA3aHO, KAKOf
B3 HHX CUHTAETCS NEPBHIM, KaKO# BTOPHIM M KakKoR TperbhM. TpOIiKy
BEKTODPOR 3A4MHCHLIBAIOT B MOPSIAKE HyMEpaluy; HalpuMep, 3anuch 4, b, ¢
O3HAYaeT, YTO BEKTOP @ CUUTAETCH MEPBBIM, b = BTOPHIM, € — TPETHHM.

Tpofika HeKoMIJaHapHBIX BEKTOPOB &, b, € HasLBaeTCAd mnpaBod,
eCJH COCTABJMIOIHE ee BEKTODH, GyAYyUH MPHBEACHB K 00lieMy Hadaay,
pacrnosaraioTest B mopsiike HyMepanud aHaJOTHYHO TOMY, KaK pacroJo-
JKeHbl 60JblUIOR, YKa3aTeNbHBI H CPpemHHA naJabubl npaBofi pyku. Ecun
BEKTOPH @, b, ¢ PaCIONOKEHH AaHAJOTHYHO TOMY, KaK DAaCMOJONKEHH
6oablIOR, YyKa3aTENBPHHH H CPeAHHH NaabnH JeBod pYyKH, TO TPOiika
9THX BEKTOPOB HasnlBaeTCH JIEBOM.

CMewanubiM npoH3BEJeHHEM TpPeX BEKTODOB 4, b, ¢ HasmBaeTcs
YHCJ0, PAaBHOE BEKTOPHOMY TNpPOH3BEAEHHIO [ab], YMHOXEHHOMY CcKa-
JqSipHO Ha BEKTop ¢, T. €, [ab]c.

Hveer Mmecto Toxnecrso. [ab) ¢ =a [be], BBHLY uero nas obo-
3HAueHHS cMelaHyoro npousseneHust [ab] ¢ ynorpebagerca Gosee npo-
croif cuMmBoJ. abe. Takum oGpasowm,

abc = [abl e, abc=a[bc].

CMeluaHHoe npousBeJeHHe abc DaBHO 0O0BeMY mapalefenynena,
NOCTPOEHHOrO HA BEKTrOpax &, B, ¢, B3SITOMY CO 3HaKOM ILIOC, eClH
TpoiiKa abc mpaBasi, co 3IaKOM MHHYC, eC]u 3Ta Tpoiika Jepad. Ecau
BeKTopHl @, b, ¢ XoMmJaHapHH (H TOJNBKO B 3TOM CJAydae), CMEIIAHHO®
Tpou3Be cHHe abc paBlo HYJI0; HHAYe TOBOPS, DABEHCTBO

abe=20

eC’_l‘h HeOGXOILHMOE B JOCTATOYHOE yc:xosue KOMnnaHapIIOCTH BGKTO=~
poB a, b, ¢.
Ecan BeKTOpH @, b, ¢ 3anaHbl CBOMMH KOODAHHATAMM:

a={X; Yy Z)), b={Xy Vo5 Zo}, e={Xs; V5 Zsh
TO CMeluaHHOe npou3BegeHHe abe omnpexensercs Gopmysolt
X, Yy Z
abe=| X, Yy Z;|,
Xy Y3 Zj

HanoMuHM, 4TO cHCTEMa KOODAHHATHHX Ocell NpenoJaraercs npas
RO (BMeEcre ¢ TeM aBJAeTCH NPaBOH H TPOHKa BEKTOPOB i, j, k).
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865. Onpenennth, Kako# amagerTcs Tpofika a, b, ¢
{npapofi uau Jeso#i), ecnau

)a=k, b=i, c=j 2)a=i b=k, c=j,
Na=j b=i c=Fk 4 a=i+j b=j c=k
B) a=i—+j, b=i—j c=j;

6) a=i+j b=i—j c=kt

866. Bextopu a, b, ¢, oOpa3syoluiie mpaByio TPoii
B3aUMHO MepneHaukyaspHu. 3Had, yto |@|=4, |b|=
|c|=3, BbiuuCIUTHL abe.

867. BekTop ¢ repneﬂﬂnxympeﬂ K Bexfropaw a u
yrosa vexay @ u b pasen 30°. 3Had, uto |a|=6, |b|=3,
|c|=3, Bhiuncauts abe.

868. Jloka3sare, uto |abe |<la || b || c|; B KakoMm caydae
3/lech ‘MOXKET HMeTh MeCTo 3HaK paBeHCTBa?

869. Jlokasath Toxnectso (@ 8)(b-c)(c+a)= 2abe.

870. Iokasath ToxaecTtso ab(c -+ Aa + ub)=abc, rne
A ¥ p— Kakue yromHo YucJja.

871. [lokasath, UTO BeKTOpPH! @, b, ¢, YIOBJAETBOPAIOLINE
ycaoBuio [ab] + [be] + [ca]l = 0, koMnanapHbI.

872. HoxasaTh, 4YTO HeOOGXONHMHEIM H JOCTATOUHBIM
yCJOBHEM KOMIJIAHAPHOCTH BEKTOPOB @, b, ¢ sAB.AseTCd
8aBHCHMOCTb aa -+ Bb -+ yc==0, rae no KpaliHe#i Mepe OJHO
U3 uuce, o, P, y He PABHO HYJIIO.

873. Jlauwl Tpu BekTopa: a={1; —1; 3}, b={—2;2; 1},
¢ ={3; —2; 5}. Briuucauto abe.

874, YCTaHOBHTH, KOMIIJIAHADHBEL JH BeKTOPH a, b, c,
ecJH;

)a={2; 3; —1}, b={l; —1,3}, c={1;9 —11}
2) a={3; —2; 1}, b6={2; 1; 2}, c={3;, —1; —2}
3) a={2; —1; 2}, b={l;2; =3}, c¢c={3; —4; 7).

<y,
2,
b,

875. JlokasaTh, uT0 ueThipe TOoukw A(l; 2; —1),
B(; 1; 8), C(~1; 2;1), D(2; 1; 3) sexar B OJNHOH MJIO-
CKOCTH.

876. Briuncauth 06beM TeTpasnpa, BEPILUHL KOTOPOro
HaxonaTes B Toukax A(2; —1; 1), B(5; 5; 4), C (3; 2; —1)
u D(4; 1; 3).

877. Jlanbl Bepwinusl TeTpasapa: A(2; 3; 1), B(4; 1; —2),
C(6;3;7), D(—5; —4; 8). HalitTh AAMHY ero BLICOTHI,
ONYyIIEHHON H3 BepIIHHB D,
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878. O6veM Terpasnpa v=>5, TP ero BeplIRHH Ha-
xoxaTtca B toukax A(2; 1; —1), B(3; 0; 1), C(2; —1; 3).
HafiTu KoopiuHATH 4eTBepTOH BepiUHHHL D, eCJH H3BECTHO,
UTO OHA JeXHT Ha ocH Oy,

§ 34. JiBofiHoe BeKTOPHOE MPOH3BENECHHE

ITycTh BEKTOP @ yMHOXKAaercsl BEKTOPHO Ha BekTop b, mogie wero
nonydeHHnA BekTOp [ab] yMHOXKaeTcs CHOBA BEKTOPHO Ha BEKTOp C.
pesysibTaTe MOJYYAeTCH TAK HA3HBaeMoe JBOAHOE BEKTOPHOE NpOHU3-
Begenne [[ab] €] (sacmo, uto [[ab] ¢] — BekTop). ¥MuOXaz BexTOp a
BeKTOPHO Ha [be], moayuuM mpofiHoe BexTOopHOe mpousbBexenue [a [be]].

Boo6ue roeops,
[lab] c] # [a [bc]].
Horaxem, uro uveeT MecTo TOMIECTBO
[[ab] ¢] = b (ac) — a (bc).

Horazateabcrro. Beeaem (nexkaprosy npsMOyroJbHYIO) CH=
cTeMy xoopauHar., UToOGH o6JeryuTh BHKJAAAKH, PACIOJOXKHM OCH KO-
OPIMHAT CrelHaJdbHEIM o6pasoM, a HMeHHO! ochb Ox HampaBUM NO BEK-
TOPY 4, ocb Oy noMecTHM B MJOCKOCTH BekTopoB @ H & (cyuTas, uTo
BEKTOPH @, b npuBejeHH k oOuieMy Hagany). B rakom ciyzae Cyfem
HMEeTh:

a={X;; 0; 0}, b={Xy Vg 0}, c={Xs3; VY35 Z3}
Temeps Haxozum:
[ab] = {0; 0; X1Y2}, } (1)
[[eb] ] = {— X,V ,V5 X\V.X5; 0}
C apyro#t cTopoHH,
ac =X X3, b (ac) = {X1 X, X35 X,Y,Xs; O},
bc = X2X3 -+ Y2Y3, a (bC) == {X1X2X3 + X|Y2Y3; 0; 0}.
CrenoBaTe/bHO,
b (ac) —a (be) ={— XY,¥35 XY Xy O} 2
CparruBast npaseie yactd dopmya (1) u# (2), nomyyaem:
([ab] c] = b (ac) — a (be),
YTO H TpeSOBAJOCH.

879. HokasaTe ToxknectBo [a[bc]] = b (ac)— c(ab).

880. Pemutp samauy 864, ucmoab3ysa TOXIecTBa, AaH-
HbI® B HawaJe 3Toro naparpada, u TOXIECTBO 3axauu 879.

881, Jlaun BepmiuHb TpeyrombHuka A(2; —1; —3),
B(l; 2, —4) u C(3; —1; —2). BHUHCAUTL KOOPAHHATHI
BeKTOpa #, KOJJAHHEAPHOrO C ero BBICOTOH, ONYIIEHHON
H3 BepluWHBl A Ha TNPOTHBONOJIOXKHYIO CTOPOHY, TIpH
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yCJaOBHY, UTO BERTOP A O06pasyer ¢ ocnlo Oy TVHOR yron #

YTO ero MoAayJsb paseH 2V 34.

882, Cunras, YTO KaxKIHH U3 BeKTOPOB &, b, ¢ OT/IUYCH
OT HYJS, YCTAHOBHTH, IIPH KAKOM HX B3IaHMHOM pacloJios
XKeHUH CIpaBelJHBO paBeHCTBO [a[bc]] = [[ab]c].

883. JlokasaTth TOXKJecTBal

1) [a[bc]] + [b [ca]l + [c [ab]] = 0;
2) [ab][cd] = (ac) (bd) — (ad) (bo);
3) [abd][cd] + [ac] [db] + [ad][be] = O;
4) [[ab][cd]] = (abd) — d (abc);
5) [ab][bc] [ca] = (abe);
6) [a[a[a[ab]]]] =a'b npu ycaoBHH, UYTO BEKTODH @
H b B3aHMHO NepHEeHIHKYJSPHBI;
7) [a[b(cd]]] = [ac] (bd) — [ad] (bc);
8) [a[b [ed]]] = (acd) b — (abd) [ed];
9) [ab]? [ac)® — ([ab][ac] ¥ = @’ (abe)’;
10) [[ad] [bc]] [[be] [cal] [[ca] [ab]] = (abe)?;
11) (abd)[ed] + (ac) [db] + (ad) [bc] = a (bed);
1) (abe) (ade) = | 207 **° |

884. Tpu HexoMm/aHapHBIX BekTopa @, b H ¢ npuBe-
TeHbl K 00meMy Hauaay. JloxasaTb, YTO NJIOCKOCTb, IpO-
xondmiass yepe3 KOHUBI 3THX BEKTOPOB, MepHeHIHKYJApPHA
K BexkTopy [ab] + [b¢c] + [ca).




I'TABA 8

YPABHEHHUE NOBEPXHOCTH U YPABHEHHA
JJUHHH

§ 33. YpasHeHue moBepXHOCTH

YpaBHeHneM XaHHOHf moBepxHocTH (B BHOpaHHOH cHcTeMe KOOPXHe
HAT) Ha3HBaeTCHA TaKOe ypaBHEHHE C TPeMf MepeMeHHHMH

F(x,y, 2)=0,

KOTOpPOMY YZXOBJETBOPSIOT KOOPAMHATH Kaxknoll ToOukH, Jexaured Ha
STOH MOBEPXHOCTH, U He YXOBJETBOPAIOT KOOPAHHATHl HHKAKOH TOYKH
He Jexkaluell Ha Hefi.

885, Haunwt Toukn M, (2; —3; 6), M»(0; 7; 0), M3(3; 2; —4),
M2 VT 4 —5), Ms(1; —4; —5), M;(2; 6; — V5). Vera-
HOBHTb, KaKHe H3 HHX JeXKaT Ha MOBEPXHOCTH, ONMpeAeJicH-
Ho#t ypaBHenueM X2+ y? 4 22=49, u xakue He Jexar HA
Hei? Kakasi moBepXHOCTh OlNlpefesieHa JAHHBIM YpaBHeHHeM?

886. Ha mnosepxuoctn x2+ 4?4+ 22=9 nafiTu TOuUKY,
Aas KoTtopoit: 1) aGeuucca pasHa 1, opiHHATa paBHA 2;
2) abenucca pasHa 2, opaumara paBHa 5; 3) abeiucca
paBua 2, anjukara pasHa 2; 4) opouHaTta paBHa 2, amJu-
Karta paBHa 4.

887. YCTaHOBHTL, KaKHe reoMerpuueckue oOpasnl Ompe-
JeJITIOTCA CAEeNYIOUIMMH YPABHEHHAMH B JeKapTOBHIX NPAMO-
YrOJIBHBIX KOOpJAHHATaX MPOCTpaHCTBA:

1) x=0; 2) y=0; 3) 2=0; 4) x~2=0;
5) y+2=0;, 6) 2+5=0; 7) x4 y*+4 22 =25;
8) (x— 22+ (y+ 3P + (z — 5 = 49;
9) 24+ 242+ 322=0; 10) x>+ 24?4 3224+ 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) x2 = 4x=0;
19) xy —y2=0; 20) yz+22=0.
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888, Mauwr ase ToukM F (—e¢; 0; 0) u Fy(e; 0; 0).
BripecTu ypaBHEeHHE I'COMETPHUYECKOro mMecra TOUEK, CyMMa
PaccTOSIHU KOTOPHIX IO JBYX MAHHBIX TOYEK €CTh BeJIH-
YHHA TNOCTOAHHAA, paBHaa 2a npu yecaosuu a >0, ¢ > C;
a>c.

Pemenue. OGo3nauuM OGyksof M npou3BOJIBHYIO TOUKY IpO-
cTpaHcTBa, 6YKBaMH X, ¥, 2 — ee KoopAuHaTH. Tax kax Touka M moxer
2aHHMaTh JI0Goe MOJOoXKeHHe, TO X, ¥ H 2 ABJIAOTCS NEPEeMEHHHIMH
BEeJMUYHHAMH; HX HA3HIBAIOT TEKYIUUMH KOOpIHHATAMH,

Touka M JexXdT HAa JAHHOR MOBepXHOCTH B TOM H TOJILKO B TOM
cayuds, goraa

MF, + MF, = 2a. (1)

3T0 ecTb OnpefeNeHHE MOBEPXHOCTH, BEIPAXKEHHOE CHMBOJIHUECKM.
Beipazum MF; u MF, uepe3a Tekyuue KoopouHaTH ToukH M:

MF, =Y+ o +yi+22, MF=V{x—cl+y+ 2.

[ToncraBuM noayuewnnie BrIpaykeHusT B paseHctBo (l). Tem camev
Mbl HaHjeM ypaBHeHHe

Vix+o?+ 92+ 22 +V(x—c)2+ y2+ 22 =2a, (2)

KOTOpOE€ CBSI3HIBAeT TeKYU(He KOOpPAHHATH X, ¥, 2. DTO H €CTh ypaBlie-
HHe JDAaHHOH NOBEpPXHOCTH.

Jefiersrrensno, Mg KaXxJIoH Toukw M, jexaineit Ha DanHo# MO
BepXHOCTH, BuinoJHsgerca yeaorue (1) uH, clezoBaTelibHO, KOODAHHATHL
Takot TOuKY OVAYT yoOBJASTBOPSITE yYpaBHeHHIO (2); M8 KaXKJOH TOUKH,
He Jexauiedi Ha MOBepXHOCTH, ycaoBue (1) He OGymeT BHIIOJMHATHCS
H, CJefoBaTelbHo, €e KOOPAHHATH He 6YAYT VIOBJETBOPATL ypaBHe«
nuio (2). TakuM o6pasoM, 3agaya pelueHa; naJbHefuIne BHKAaIKH HMEIOT
Lenpld TNPEeACTABHTh YypaBHEHHe MOBEpXHOCTH B GoJieée MPOCTOM BHAL

YenunuMm B ypasueHun (2) mepBhit paiHKa.T

Vicx+ e+ 92 +22 =2a =V (x —c)? -+ y2 -+ 22,

Bo3BeneM o€ uaCTH STOr0 PaBEHCTBAa B KBajgpar H packpoeM CKoOKH
MHE TIOJYUHAM:

242+ 2+ Yt 2=
=4a?—4aV (=2t 2+ 2+ 2= 2cx+ 2+ g2+ 2%

aVi{cx—cl + ¢+ 22 =a?— cx.

HJ

CHoBa, 0CBOGOXKIAsACh OT panurajia, Hadpewm:
a’x? = 2a%cx + a?c? + a?y? + 0?22 = a* — 2a%cx + c2x2,

(@2 — ¢2) x2 + a%y? + a%2 = a2 (a2 = ¢2). (3)

RJH
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Tak Kak a>¢, T0 a2—c? > 0; nojoxurensHoe Hen0 o w-c?
o6o3HauuM yepe3 b2, Toraa ypaBuenue (3) nmpumeT bup

b2x2 +a2y2 + a2% = a2b2

HJH
x2 2 z2
E—’7+%5'+737=1' )

PaccmarpuBaeMasi TOBEPXHOCTb HasbiBaeTcs SJIJAHOCOHIOM Bpauie-
gHusa. YpasHeHRe (4) HashBaeTcd KAHOHHYECKHM YpaBHEHHEM 3TOrO
91JMIICORAA.

889. BrirecTH ypaBHeHHe cdeprl, LeHTP KOTOpPOH Ha-
XOJUTCA B HayaJse KOOPJAMHAT W pajHyc KOTOpOH paBeH r.

890. BrelsecTH ypaBHeHHe cdepbl, LEHTP KOTOPOH
C(a; P; v) u pagdyc KOTOpOH paBeH F.

891. M3 Touxku P (2; 6; —D) mpoBeleHbl BCEBO3MOXKHBIE
JAYUd JO nepeceueHust ¢ naockoctbio Oxz. CoCTaBHTL ypaB-
HeHHe TeOMeTPUUYECKOro MecTa HUX CepeadH.

892. M3 Touxud A (3; —bH; 7) npoBejeHbl BCEBO3MOXKHBIE
Jyuyd O mepeceyeHHs ¢ maockocTbio Oxy. CocTaButh ypas-
HeHHe TeOMeTPUYECKOTrO MecTa HX CepejfvH.

893. M3 touxu C(—3; —5; 9) nmpopeieH:l BCEBO3MOXK-~
Hhie JyUYH OO mnepeceueHuss ¢ maockoctbio Oyz. CocraBuTh
ypaBHEHHEe FeOMETPHUYECKOrOo MeCTa HX cepejldH.

894. BulpecTH ypaBHeHHe TFeOMETPHUECKOro MeCTa TOYeK,
pa3sHOCTb KBaApaTOB pacCTOSIHHH KOTOPBHIX JAC TOUeK
F (2; 3; —5) u F,(2; —7; —b) ecTb Be/IMUHMIIA TIOCTOSTHHAS,
napHag 13.

895. BrigecTH ypaBHeHHe TeOMETPUYECKOrO MeCTa TOUuek,
CyMMa KBajJpaToB paCCTOAHUEA KOTOPBLIX JO [BYX TOUeK
F,(—a; 0,0)u F,(a; 0, 0) pasHa noCToSIHHO# BenuunHe 4a2.

896. Bepwunsl kyfa cyTb Touku A (—a; —a; —a),
B(a; —a; —a), C(—a; g, —a)u D(a; a; a). Cocrarurb
ypaBHEeHHe TeOMeTPHUYeCKOro Mecra TOYeK, CyMMa Kmajpa-
TOB PacCTOSHUA KOTOPHIX [0 rpaHeit sToro Kyba ecTh
BeJIMUHHA MOCTOSIHHAA, paBHasd 8ad.

897. BolecTd ypaBHeHHE TeOMETPUUECKOTO MeCTa TOYEekK,
paBHOYaneHHbIX OT ABYX Touek M, (1; 25 —3) u M, (3; 2; 1).

898. BpiBecTH ypaBHeHHE TeOMETpHYECKOro MecTa TOuex,
CyMMa pacCTOSIHHH KOTODHX JO JBYX JaHHBIX TOYeK
F.(0; 0 —4) u F,(0; 0; 4) ecTp BeauyHHa NOCTOAHHAA,
pasHafa 10.

899. BriBecTH ypaBHeHHe TeOMeTPHYECKOro MecTa TOUEK,
Pa3HOCTb PpAcCTOSHHH KOTOPHIX 1O ABYX JaHHBIX TOYeK
F,.(0; —b5; 0) u F,(0; 5, 0) ecTb BenHuuHA MNOCTOSIHEAA,
pasHas ©.
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§ 36. YpasHenus JuHuM. 3ajgaua o nepeceueHHH
TpeX NOBEPXHOCTEH

.TIHHHSI B NPOCTPaHCTBE onpenensaeTca COBMECTHHIM 3ajaHHeM ABYX
ypaBHeHHH
F(x,9,2)=0, O(x,y,2)=0

Eax nepeceueHne NBYX mnoeepxHocted F(x, ¥y, 2)=0 u ®(x, y, 2)=0.
efn F(x,y,2)=0, O(x,y, 2)=0, ¥(x,y, 2)=0 cyTs ypaBHeHUun
TpeX MNOBEPXHOCTeH, TO IJA Pa3BICKAHHS TOYCK HX MepeceyeHHs HYXKHO
COBMECTHO PELIHTb CHCTEMY:

F(x, y, 2)=0,
{Q‘)(x, y, 2)=0,
¥ (x,y, 2)=0.

Kaxnoe pemenne x, y, 2 sTolt cHcreMul mpeacraegser cofoft xoop-
JHHATH OJHOA M3 TOUEK NEPeCceUeHHA NAHHHX MOBEPXHOCTEH.

900. Maum ToukH M, (3; 4; —4), M,(=3; 2; 4),
M3(—1; —4; 4) u M,(2; 3; —3). Onpeneauts, KakHe
M3 HHX JeXaT Ha JHHAH

{M—4P+ﬁ+¢%=%,
y+2=0

H KaKHe He JIeXXAaT Ha HeH.

901, OmpenequThb, KaKHe U3 CAEAYIOLUINX JHHUA IPOXOAAT
yepes HayaJso KOOpAHHAT: -

1) {x2+y2+22—2z=0,

y=2~0;
9 {(x—3)2+(y+ 1) 4 (z — 2> =25,
) *+y=0;
3{u—4y+w+ﬁﬁ+@+&P=&
) x—2=0.

x4 g 4 22 =49,

902. Ha auunu {x2+y2+z2—4z—-25=0 HaHTH
TOUKY:

1) aGeuucca KoTopoft pasHa 3;

2) opauHaTa XoTopoit paBHa 2;

3) amlJHKaTa KOTopoH pasua 8,
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903. YeraHosuTh, KaxHe JMHHM oOTnpenensiores caes
AYIOLHUMHE YpaBHEHHUAMHU:

0{oZe 2(22a 9120 9,20

?

x4+ 2=0, x—5=0, y+2=0,
{ —3=0; 6)=z+2=0; 7){z—5=0;
¥4 24 22=9, {x2+y2+z2=49,
8){z—-O 9) y==20;
2 2 — 95, .2 2 2 =920,
Im{x-+y+z 1n{;j§;$z

904, CocTaBUTh YypaBHEHHS JHHHH IepeceyeHHs TJIO-
ckocty Oxz H cdepbl ¢ UEHTPOM B HauaJe KOOPIHHAT
¥ pagHycoM, PaBHBIM J.

905. CocTaBuTh ypaBHeHHS JHHHU NepeceueHus cdepsl,
IIeHTP KOTOPOH HAXOAMTCS B Hayaje KOOPAMHAT H paguyc
paBeH H, ¢ NJOCKOCThIO, mapaJjaenbHO# mJaockoctn Oxz
H Jexaue#d B JeBOM MOJYNPOCTPAHCTBE HA PACCTOAHHH
JIBYyX eIUHHI, OT Hee.

906. CocraBuTh YpaBHEHHA JHHHH MNEepecevyeHHT IJIO-
ckoct Oyz u cdepbl, LEeHTP KOTOPOH HAXOZUTCH B TOUKE
C(b; —2; 1) n pagnyc pasen 13.

907. CocTaBHTh YpaBHEHHS JUHHH TepeceueHHUs JIBYX
cep, 0HA U3 KOTOPHX HMeeT paauyc, paBHHH 6, U LEHTD
B HauaJe KOOpAMHAT, JApyras HMeeT pajuyc, paBHBIA 5,
u neutp C(l; —2; 2).

908. HajiTu TOYKH MmepeceueHHA TpeX IMOBEPXHOCTEM!
P42+ 22=49, y—3=0, z4+6=0.

909. HaiiTH TOYKH TepeceueHHA TpeX TOBEPXHOCTCHS
Pty 422=9, P4yt 4 (2 —2F=5, y—2=0.

§ 37. ¥YpaBHenHe UMJIHHAPHYECKOH MOBEPXHOCTH
¢ ofpasywuHmMu, napaiieilbHbIMK
OJHOM H3 KOOPAHHATHHIX OCeH

YparHeHHE ¢ MBYMS NMEPEeMCHHBHIMH BHIA

F(x,y)=0

B NPOCTPAHCTREHHON CHCTeMe KOOPAHHAT ompefetderT LUUAHHIAPHYECKYIO
NOBEPXHOCTh ¢ 06pasylouiumMy, napaniteasHeIMH ocd Oz, Ha nmockoct
B cHcTeMe KoopadHat ¢ ocaMn Ox u Oy ypasuenne F(x,y)=0
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onpesesseT JIMHHIO, AMEHNO, HAMPABASIOMYIO JHHHIO paceMaTpusae
MOTO LHJAMHApa. Ho 9Ta e JHHHA B MPOCTPAHCTBEHHOf cHCTeMe Koops
JMHAT ROMKHA OHITH 3ajaHa XBYMS YpPABHEHHSAMH!

{F(x. y) =0,
2=00,

Ananornuno: ypasmnenne F(x, 2)==0 (B npocrpamcrase) omperenser
LHJIHHAP HICCKYIO IIOBEPXKHOCTD € OGPa3yIOWHMH, napaieabHHMH ocH Oy;
ypaBuenue F(y, z)==0 onpenenseér UHIHHAPHYECKYIO NOBEPXHOCTD
¢ o0pasyioIHMH, NapaJieJbHHMH ocH Ox,

910, ¥cTaHOBHTb, KaKHe TeOMETPHYSCKHE O6pa3kl ompe-
JeJII0TC B TPOCTPAHCTBEHHOH CHCTeMe KOOpAHMHAT cJje-
AYIOIIMMH yDABHEHHSIMH:

: Y2, *_ Y.
1) x2+22=25, 2) -ég-i-'-rs'—-l, 3) 16 9 —'1’_
4) X2=162; 5) xX2—xy=0; 6) x?—22=0;

7) P+ 22=0; 8) x*+4y2+4=0; 9) x*422=22;
10) y? 4 22 = —2, ‘

911. Ha#itu ypaBHeHHe ULHJIHHApPA, NPOEKTHPYIOLIErO

OKPYKHOCTb
{ 4 (y+ 2P+ (2 — 1) =25,
¥+ yr4-22=16

Ha nJjockoers: 1) Oxy; 2) Oxz; 3) Oyz.
912. Ha#iTh ypaBHeHHe NPOEKLHH OKPY:KHOCTH

{ (x+ 12+ (y+ 2P + (2 — 2)* =36,
2 y+2P+(z—12=25
Ha nJjockoctu 1) Oxy; 2) Oxz; 3) Oyz.



rTABA 9
YPABHEHHE NMJIOCKOCTHU.YPABHEHUY NPAMOM.

YPABHEHHSI NMOBEPXHOCTEMH
BTOPOTO TOPAIOKA

§ 38. OGiuee ypapHeHHe NIOCKOCTH. YPaBHEHHE MIOCKOCTH,
npoxopanieii uepe3 JaHHY® TOUKY B HMeloued aHHblL
HOPMAJbHbIE BEKTOD

B ferapToBHIR KOOpAMHATAX KaxkHasd IJIOGKOCTh ONpeAenseTcs
ypaBHEHHEM NepBOHl CTeNmeHH M Kax{Jide ypaBHEHHe fepBod Cfemeny
onpeJenseT MIOCKOCTb.

Beaxuit (e paBHHIT HYMO) BekTOp, NEpPNEHAMKY/IAPHLIT K JXaHHOM
IJIOCKOCTH, HA3LBAeTCS ee HOPMAJBHBIM BeKTOPOM. YpaBHeHUe

A(x =~ x0) + B(y—yo) +C(z—2)=0 (1)

onpefiesgeT IJIOCKOCTh, NPOXOAAILYI0 yYepes TourRy Mg (%0 Yo 20)
¥ MUMemylo HopMmanabHui#i Bektop n =={A; B; C}.

PackpmBas B ypaBHennu (1) ¢ko6xu u 0603Hauast QHCAO = Axp —
— By, = C2z, Gyxsoii D, npeicraBuM ero B BHIE:

Ax+ By 4+Cz+4D=0.
OT0 yparHeHHe HasbBaeTCA OGIIHM YPaBHEHMEM ILJIOCKOCTH.

913. CocTaBuTh ypaBHEHHE IJIOCKOCTH, KOTOpad Mpo-
X0IuT yepe3d Touky M,(2; 1; —1) u uMeeT HOPMAJBHBIH
BekTop rn={1; —2; 3}.

914. CoctaBuTh ypaBHEHHE IJIOCKOCTH, KOTOpas mpo-
XOAUT Yepe3 HAYaJI0 KOOPAMHAT M MMeeT HOPMAJbHHN BeK-
Top n=1{5; 0; —3}.

915. Touka P(2; —1; —1) cayXKHT OCHOBaHHEM mep-
NeHJUKYJsIpa, ONYIUIEHHOTO W3 HAayaJjia KOOpAMHAT HAa MJO-
ckocTb. COCTAaBUTh ypaBHEHHE 3TOH NJOCKOCTH.

916. Oauw xse tToukun M;(3; —1; 2) u M,y(4; —2; —1).
CocraBuTh ypaBHeHHe IJIOCKOCTH, INPOXOAAWEH uepes
TOYKYy M; mepneHguKy/asapHo Bektropy M,M.,.
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917. CocTaBuTh YpaBHEHHE IJIOCKOCTH, NpPOXOAAuIeH ye~
pe3 Toury M,(3; 4; —5) napaane/spHO IBYM BEKTOpaM
a,={3; 1; —1} u a,={l; —2; 1},

918. JloKa3aTh, UTO ypaBHEHHE IJIOCKOCTH, MPOXOAAIIEH
uyepe3 TOURY My(xg Yo; 2) NMApaJ/IeJbHO LBYM BEKTOpaM
a ={l;; m;n} v ay={ly; Mo} Ny}, MOKET OHITb IIPEACTa-
BJIGHO B CJeAyIolleM BHIE!

X—Xy Y—Yo 22— 2p

919. CocTaBuThb YypaBHEHHE IIOCKOCTH, INPOXOASILEH
yepe3d ToukuH M;(2; —1; 3) u M,(3; 1; 2) napannenbHO BeK-
Topy @ ={3; —1; 4}.

920. JloxkasaTh, 4YTO ypaBHeHHe NJOCKOCTH, MPOXOAA-
mel uepes TouRM M, (X} y;, &) B My(xs Yo 25) mapas-
JieJpHO BekTOopy a ={I; m; n}, MoxeT GHTb TpPeICTABJ/CHO
B CHAEAYIOLIEM BHAE:

X—X Yy—Hh <—2
Xo— X1 Yo—1th 2—2z|=0.
l m n

921. CocraBuTb YypaBHeHHE IJOCKOCTH, INPOXONAUIEH
yepe3 TpH ToukH: M,(3; —1; 2), M,(4; —1; —1) wm
922, loxa3aTb, YTO ypaBHEHHEe IIJJOCKOCTH, NPOXOAALLIEH
uepe3 Tpu TOUKH: M, (%15 ¥ 21)s Mo (%95 Yo 20) B M3 (3} Ysi 23)s
MO3KeT GBITh NPECTABJEHO B CJASAYIOUIEM BHJE:
X=Xy Y—4h =z—=2
Xo—X1 Yo=Y 2—2 |=0
Xg=—X; Ys— Y 23—2
923. OnpeneqauTsh KOOPAMHATH KAKOTO-HHOYAb HOPMA/b=
HOTO BeKTOpa Kaxaof H3 cleqVIOmHX nJjaockocreil. B Kax-

BOM CJIyyae HAaMUCaTh OOlee BHIPAKEeHHe KOOPIHHAT NPOU3-
BOJIbHOI'® HOPMAJBHOTO BEKTOpal

) 2x—y—224+8=0; 2) x+5y—z=0
3) 3x—2y—T7=0; 4) 5y—32=0; b)) x4+ 2=0;
6) y —3=0,
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924. YeraHoBuTH, KaKHe M3 CJAeAYIOMHRX Tap YpaBHes
HUH ONpefenfanT napaJelbHEE MJOCKOCTH;

1) 2x—3y+52~7=0, 2x—3y—+52-+3=0;

2) 4x+4+2y —42+5=0, 2x+y+2z2—1=0;

3) x—32+2=0, 2% — 62 —7==0,

925, VcraHOBHTb, KAKHE H3 CJASAYIOIIMX Tap ypaBHe-
HHH ONpenessioT NEepNeHIHKYJ/SPHBE NJI0CKOCTH:

1) 3x—y—-22—5=0, x+4+9—32+2=0;

2) 2x4-3y —z—3=0, Xx—y—2z-+5=0;

3) 2x — by +2=0, X+ 22 —~3=0.

926. OnpepgenuTb, NpPH KaKUX 3HaueHusax [ u m chae-
AyIOUlHe mnapel ypaBHeHHH OynyT OnpenesaTh HapaJe/lbs

HBle TLTOCKOCTH:
1) 2x+1ly-+32—5=0, mx-—06y—62+4+2=0;
2) 3x—y+12—9=0, 2x+my+22—3=0;
3) mx+3y~22—1=0, 2x — by — lz==0.

927. OnpenennTs, NMpH KaKOM 3HAueHWH [ cjenymouine
napbn ypaBHeHHH OyAyT ONpene/ATb NepleHIHKYJIpHbIS

HJIOCKOCTH:
1) 3x—by+412—3=0, x+4+3y+2z2+4+5=0;
2) bx+y—32—3=0, 2x+Ily—3z+4+1=0;
3) Tx—2y—2=0, Ix+4+y—3z2—1=0,

928, Onpenmenautb ABYrpaHHble YIJae, OOpasoBaHHbIE
nepeceyeHueM CJASAYIOIINX Nap IJOCKOCTeM:

Dx—yV2 +2—1=0, x+yV2 —243=0
2) 3y —z=0, 2y 4+ z2==0;
3) 6x <4 3y — 22 =0, x+ 2y 462 — 12 =0
4) x+2y+22—3=0, 16x+ 12y —15z2—1==0.
929, CocTaBuTh ypaBHeHHe NJOCKOCTH, KOTOpas npos

XOJMT Yepe3 HAYaAJI0 KOOPAHHAT napalelbHO IJIOCKOCTH
bx —3y+ 22 —3=0.
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930. CocTaBuTh ypaBHeHue INJOCKOCTH, KOTOpas npo-
xoauT uepe3 Touky M, (3; —2; —7) mapasn/enbHO MJIOCKO-
ctn 2x — 32+ 5=0.

931, CocraBuTh ypaBHeHHE MJIOCKOCTH, KOTOpas mpo-
XOIWT 4epe3 HAYAJO0 KOODIWHAT MepNeHIHKYJSPHO K ABYM
niockocTaMi 2x — y+32—1=0, x4+ 2y 4+ 2=0.

932. CoeTaBUTh ypaBHEHHe TNJAOCKOCTH, KOTOpasi Npo-
xoaut ugpes Touky M,(2; —1; 1) nepneHnukyJsIpHO K ABYM
niaockoetaMmt 2x — 2+ 1=0, y=0.

933. J10ox33aTh, YTO YPABHEHHE NJOCKOCTH, NPOXOAsLIEH
uyepe3 Touky Mg (xy yo; 2p) MEPNEHAUKYJISAPHO K NJIOCKOCTAM
A1x+Bly+Clz+Dl=0, A2x+ Bgy+02x+ Dz=0, MO-
}eT OBITb NpPeNCTAaBJECHO B CJeAVIOLIEM BHIE:

X—Xy Y—Yg T—2

934, CocTaBuTh ypaBHEHHe MJIOCKOCTH, KOTOpas Ipo-
XOOMT uepes nse Toukn M;(l; —1; —2) u M,(3; 1; 1)
nepneHIUKYAAPHO K IMJOCKOCTH X — 2y + 32 — 5 =0.

9385, llokasaTh, UTO ypaBHEeHHE MJOCKOCTH, HPOXOIsLIeft
uyepe3 nBe TOUKH M, (xy; yy3 21) 4 My (xe; Yo, 2,) NMepmeHIH-
KyJsipHO K naockoctu Ax -+ By + Cz 4+ D =0, moxeT 6HTb
NpeaCcTaB/aeHO B CJAeAYIOLIEM BUIe:

X—Xx Y=Yy 2—=2
Xo— X1 Yo—th 29—2|=0.
A B C

936. ¥ CTaHOBHTD, YTO TPH MJIOCKOCTH X — 2y +2 —7=0,
2x+y—24+2=0, x~3y-+22—11=0 umeoT oaHY
o6IYyI0 TOUKY, U BBIUHCJHTb €¢ KOODPIHUHATHI.

937. Iloxasarth, 4YTO TpHu mJjockoctu 7x+4y -+ 7x 4 1=0,
2x—y—2+4+2=0, x4+ 2y+ 32— 1 =0 npoxonsT 4Yepes
OLHY NPAMYIO.

938. Jloxkas3aTh, YTO TPH HJOCKOCTH 2x — y + 32— 5=0,
3x4+y+22—1=0, 4x+3y 4+ 2+ 2=0 mnepecekarwrcs
N0 TPeM DAIJHYHBIM NMapaj/esNbHEIM MPAMBIM,

939. OnpeneauTh, NpPH KAaKUX 3HauYeHHHAX ¢ 4 b mJjo-
ckocTu 2x —y~+32—1=0,x+4+2y —2+b=0, x4 ay—
— 62+ 10=0: 1) uMeloT omHy O0uIyi0 TOUKYy; 2) mpOXO-
IST 4Yepes OOHY MNPAMYylo; 3) mepecekaioTcss MO TPEM pas-
JUYHHIM TNapa/JaeJbHbIM NPAMEIM.
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§ 39. Henmonuble ypanHeHHs NJAOCKOCTed. YpasHeHue
MAOCKOCTH «B OTpPe3Kax»

Kaxpoe ypaBHeHHe nepBoii CTeneHu
Ax+By+C2+D=0

(B nmexkapTORHX KOOpAMHATAX) OmpefiesseT NJAOCKOCTh. Ecay B 3TOM
YPaBHEHHH OTCYTCTBYeT CBOGOJAHEIN ugdeH (D =0), TO mIoOCKOCTH NPO=~
XOJIHT uepes Hayaslo KOOpIHHAT. EcJH OTCYTCTBYeT 4JeH C OfHOH W3
TEKYIWHUX KOOPAWHAT (T. €. Kakoi-aHGo u3 koadpduuuentos A, B, C pa-
BeH HYJI0), TO IJIOCKOCTb MapanneibHa OAHOH H3 KOODAUHATHEIX oCeit,
HMEHHO TOR, KOTOpas OJHOHMEHHA ¢ OTCYTCTBYWOIEH KOOpPAMHATOMH;
€CJIH, KPOMe TOro, OTCYTCTBYeT CBOGORHHH yJieH, TO IJIOCKOCTh MPOXO-
JHT uepe3 3Ty och. Ecau B ypaBHeHuH OTCYTCTBYIOT ABa UYJeHa € Te<
KYUHMH KOOpAHHaTaMu (Kakue-au60 nBa u3 Kosbduuuentos 4, B, C
PaBHH Hy/MmoO), TO IVIOCKOCTh NapaniesbHa OJHON H3 KOODAHMHATHHX
NJIOCKOCTEN, HMEHHO TOH, KOTOpasl MPOXONMT uepes OCH, OXHOHMEHHHE
C OTCYTCTBYIOWMMH KOOpRHHATAMH; €CJH, KPOME TOro, OTCyTCTByeT CBO-
GonHm uleH, TO MIOCKOCTH COBMafaeT € STOf KOODAWHATHOH INJO-
CKOCTBIO,
Ecan B ypaBHeHHH NIOCKOCTH

Ax+By4+Cz+D=0

HY olduH n3 xosthduunentop A, B, C, D He paBeH HYJO, TO 5TO ypaBe
HeHHe MOXeT OuTh npeoGpa3oBaHO K BHAY

X Y 2
ateto=1 M
roe
a—_ﬂ b—-._.._D_. — —— —
= 1’ = B e = C

CyTb BEJIHYHHH OTPE3KOB, KOTOPHE MJIOCKOCTh OTCEKaeT Ha KOOPAHHAT-
HHX OCAX (cuHTasf KaxAWH OT Hauasa KoopAaHHat)., Ypasuenue (1) Ha-
3HIBAGTCA YDABHEHHEM IVIOCKOCTH «B OTPe3Kax».

940. CocrasuTh ypaBHeHHE MJOCKOCTH, KOTOpas Ipo-
XOAHT;

1) uepes Ttouky M,(2; —3; 3) mapaJaeJbHO [MJOCKO-
ctu Oxy;

2) yepe3z Touky M,(l; —2; 4) mapaasesbHO TJOCKO-
ctd Oxz;

3) uepe3 Touky M;(—b; 2; —1) mapannespHO MJOCKO-
ctu Oyz.

941, CocraBuThb ypaBHEHHe IJOCKOCTH, KOTOpas Mpo-
XOLHAT:

1) uepe3 ocb Ox u Touky M, (4; —1; 2);

2) uepe3 ock Oy u Toury My(l; 4; —3);

3) uepe3 ocb Oz u Touky M;3(3; —4; 7).
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942. CocTaBHThL YpaBHEHHE MNJIOCKOCTH, KOTOPAST mpo=
XORUT:

1) uepes Touku M,(7; 2; —3) u M,(5; 6; —4) napaa-
JeabHo ocu Oux;

2) uepes Touku P;(2; —1; 1) u Py(3; 1; 2) mapanebHo
ocu Oy;

3) uepes ToukH Q;(3; —2; 5) u Q,(2; 3; 1) mapaanenpHo
ocu Oz,

943. Ha#itu TOUKH mnepeceyeHHS NJOCKOCTH 2X — 3y —
— 42 —24=0 ¢ ocsIMH KOOpIHHAT.

944. laHo ypaBHeHHe NJOCKOCTH X + 2y — 32 — 6 =0.
Hanucate a9 Hee ypaBHEHHE «B OTPe3Kax».

945. Haittu oTpeskH, OTCEKaeMBe IMJOCKOCThIO 33X —
— 4y — 24z 4 12=0 Ha KOOPAMHATHHX OCHAX.

946. BriuncauTh MJOIIANb TPEYTOJbHUKA, KOTOPHIH OT-
ceKaeTr MJOCKOCTh H5x — 6y 4 32 4 120 =0 oT xKoopauHart-
Horo yraa Oxy.

947. Briuucants 00beM NHpaMHIB, OTpaHHUYEHHOH IJIO-
CKOCTBIO 2X — 3y -+ 62 — 12 =0 1 KOOPAUHATHEIMH MJOCKO-
CTAMH,

948. TlnockocTb mpoxoIuT uepe3 Touky M, (6; —10; 1)
U OTcekaeT Ha ocu abcuucc oTpe3ok a=—3 U Ha OCH
anJukKar orpe3ok ¢==2. CocTaBuTh HJf 3TOH MJOCKOCTH
YDaBHEHHE «B OTpE3Kax».

949, TlnockocTs mpoxonuT uepes Touku M, (l; 2; —1) 1
My(—3; 2; 1) u oTcekaer Ha OCH OpAMHAT OTpPE30K b =3.
CocraBuTh 174 B5TOH IJIOCKOCTH YypaBHeHHe <«B OTpes-
Kax».

950. CoctaBuTh ypaBHEHHe NJOCKOCTH, KoTopas Mpo-
xonuT uepe3 TOuky M,(2; —3; —4) u OTcekaeT Ha KOOp-
JHHATHHIX OCSX OTJ/IHYHBIE OT HYJs OTPe3KH OAHHAKOBOH
BeJIHUMHBL (CUHTad KaxJHH OTPE30K HanpaB/JeHHHM U3 Ha-
yaJja KoopAUHAT).

951. CocraBuTh ypaBHeHHE TMJOCKOCTH, KOTOPas Ipo-
xonuT uepe3 Touku M, (—1; 4; —1), My(—13; 2; —10) u
OTCeKaeT Ha ocfAXx alcuucc H amnJjukKaT OTJUUHBEE OT HYJ/d
OTpe3KH OAMHAKOBOH MJIMHEL.

952, CocraBuTh ypaBHEHHS MNJ0OCKOCTeH, KOTOpHE IIpO-
XOAAT uepes Touky M;(4; 3; 2) u oOTcekalT Ha KOOp-
AHHATHHX OCHAX OTJHYHBIE OT HYJS OTPe3KH OJUHAKOBOH
JTHHBL.

953. CocTaBuTh ypaBHeHHe IJOCKOCTH, OTCeKaloLLleH
Ha ocn Oz oTpe3oK ¢==—5 H TepuneHAUKYJIpHOH K BeK-
topy n={—2; 1; 3}.
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954, CoCTaBuTh YypaBHEHHE MJOCKOCTH, NAapasiebHOi
BekTopy &{=1{2; 1; —1} u oTcekawuei Ha KOOPAHHATHHX
ocax Ox u Oy orpesku a=3, b= -2,

955. CocTaBuTh ypaBHEHMe IJOCKOCTH, TepNeH UKy Iap-

HOlt K nJaockoctn 2x —2y +42—5=0 u orcekamwllen

2
Ha KoopauHaTHHX ocaX Ox u Oy orpeskn a=—2, b=-3.

§ 40. HopmaasHoe ypapHeHHe NMIOCKOCTH. Paccroanue
OT TOYKH A0 MJAOCKOCTH

HopmaanmM YpaBHEHHEM MNJOCKOCTH HA3hIBAETCA €& YypaBHCHHE,
HanyHcayuoe B BHAE

xcosa - ycosPp4zcosy—p=0, (D

TLe cosd, cosP, €osy CYTh HANPaBJAAIOUINE KOCHHYCHl HOPMAJH IJO-
CKOCTH, p =— PacCTOSIHMe J0 IJOCKOCTH OT Hauajga koopauuar. [lpu
BBIYUCJIEHHH HanpaBJASIOIIHX KOCHHYCOB HOPMAaAM CJelyeT CUHTAaTh,
YTO ONA HAampaBJeHa OT Hayala KOOPJIHHAT K IJIOCKOoeTH {ecsd XKe
IJIOCKOCTh NPOXOAUT UYepe3 Hayajao KOOPAMHAT, TO BHIGOP NOJOXKH-
TeJbHOTO HAMNPABJEHHS HOPMaJH Ge3pasyHueH).

Myers M* — Kakas yrogHo TOykKa NPOCTPAHCTBA, d — PACCTOAHUE
OT Hee [0 ZMaHHOH miockocTu. OTkJaoneHuem & Touku M® or paunoit
NJIOCKOCTH HA3bIBAGTCH 4YHCAO -+ d, ecan Touka M* W HauaJo KOop-
AMHAT JeXKAaT MO pPasHbie CTOPOHBI OT AAHHOH MJAOCKOCTH, ¥ yHCIO — d,
€ClM OHM JieXXaT IO OANY CTOPOHY OT AaHHo# NJockocTH (ecau M*
JeXHT Ha caMOfl ILIOCKOCTH, TO OTKJIOLieHHE DABHO HYJIIO).

Ecuan touka M*® mveer xoopaumHaTH Xx*, y*, 2%, & JIOCKOCTb 3afiaHa
HOPMAJIBHBIM ypaBHeHHeM

xcosa +ycosp+4zcosy—p=20,
TO OTKJOHeHHe Toukd M* or sToff miockocru maetcs dopMydol
0=x"cosa 4y~ cosp 4+ 2*cosy — p.

Ouesnano, d =0]|.
O6iee ypaBpHeHHe IJOCKOCTH

Ax+By+Cz+4+D=0

NPHBOAUTCA K HOpMaJabHOMY BUAY (1) YMHOXKeHMeM Ha HOPMHPYIOILIUH
MHOXHTeJb, ONpexeisaeMbll (opMyJIo

VA& LB+ C

B

3HaK HOPMHPYIOLIEro MHOXUTEJd GepeTcs NPOTUBONOJNOKHHIM 3HAKY
CBOGOJHOrO U/IeHA HOPMHDPYEMOTO YDaBHEHHT,
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8F6. OnpenenuTb, KAaKHE M3 CJSIYIOMHX YpaBHEHHH
TINIOCKOCTeR ABJAIOTCA HOPMAaJbHBIMH:

l)gx—-— 32 —~5=0; 2) 3x+3y z—-3 0;
3) sx—i 7z+5=0; 4) —?x+7y—7z—-5=0;
3 4 . 5 12 — O
Ny —12—1=0; 8) 4x—2y+3=0;

9 x—1=0; 10) y +2=0;
1) —y—2=0; 12) 2—5=0.

957. TlpusecTn Kaxmoe M3 CJELYIOWHX YpaBHeHUH IJI0-
CKOCTeHl K HOpPMAaJLHOMY BHIY:

) 20—2y +2—18=0; 2 2x—2y+Zz43=0;

3) dx—6y—122 — 11=0; 4) —4x—4y 4+ 224+ 1=0;
5) 5y — 122 426 =0; 6) 3x —4y —1=0;

) y+2=0 8) —x+5=0

9 —2+43=0; 10) 22 —1=0.

958. Ina KaxIof u3 cJeLYIOMMX NJ0CKOocTeH BHIUHCH

JUTh YIVIB @, B M y, o6pasyeMble HOPMAajblo C OCHAMH
KOODJINHAT, ¥ DAacCCTOSIHME p OT Hauaja KOODAMHAT:

Dx+yV24+2—-10=0;, 2 x—y—2zV 2+ 16=0;

) x+2—6=0; 4) y—2+4+2=0;
5 xV3+y+10=0;, 6) 2—2=0; 7) 2x+ | =0;
8) 2y+ 1=0; 9) x — 2y + 22 —6=0;

10) 2x 43y —62+ 4=

$59. BrluncauTe BeJHYHHY OTKJOHEHHS O M paccTOsHHe
d TOYKKM OT TJIOCKOCTH B KaXIO0M H3 CJEIYIOIHX CJAydYaes;

1) M, (—2; —4; 3), 2x —y+2243=0;
2) My(2; —1; —1), 16x— 12y + 152 —4=0;
3) Ms(1; 2; —3), bx—3y+z+4=0;
4) M,(3; —6; 7), 4x —32—1=0;
5) M;(9; 2; —2), 12y — 5z 4+ 5=0.
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960. Bouueauts paccroauue d or touku P(~1; 1; —2)
N0 MJIOCKOCTH, mpoxoasueit depes Tpu Touku M; (13 —1; 1),
Mo(—2; 1; 3) n M3(4; —5; —2).

961. OmpenenuTs, JexaT au Touyka Q(2; —1; 1) u Ha-
1aJi0 KCOPAHHAT MO OAHY HJM MO pas3Hbie CTOPOHHE! OTHO-
CHTE/JbHO KaXIOH H3 CJASAYIOWHX IJIOCKOCTE!

1) Bx~3y+2—-18=0; 2) 2x+7y+32z4-1=0;
3) x+5y+122—1=0; 4) 2x—y+4z411=0;
5) 2x+3y—624+2=0; 6) Ix—2y+22~7=0.

962, Jloka3aTh, 4YTO NJOCKOCTh 3x — 4y —2245=0
nepecekaeT OTPE30K, OrpaHHueHHbIA Toukamn M, (3; —2; 1)
u M,(—2; 5; 2).

963. JlokasaTb, UTO NMJAOCKOCTb bx — 2y 42— 1 =0 He
nepecekaeT OTpe3Ka, orpanuyeHsoro Toukamu M, (1; 4; —3)
H M,(2; 5; 0).

964. B xaxmoM H3 cJAeNYIOLIAX CJAydYaeB BBIYHCIAHTD
paccrosHHe MeXJY napaJiiefbHbIMH IMJIOCKOCTSMH:

1) x =2y —22—12=0, 2) 2x—3y+62—14=0,

x—2y—22—6=0; 4x—6y+ 122421 =0;
»3) 2x—y+2249=0, 4) 16x+12y—152+450=0,
4y — 2y + 42 — 21 =0 16x4-12y—152+4+25=0;

5) 30x—32y+24z —75=0, 6) 6x — 18y—92—28 =0,
15x—16y4-122 — 25 =0; 4x — 12y — 62 — 7 =0.

965. [Ise rpanu Ky0a Jiexar Ha NJA0CKOCTAX 2x — 2y 4
+2—1=0,2x—2y 4+ 2+ 5=0. Buiuucautb 06beM 3TOro
Kyoba.

966. Ha ocu Oy HalTu TOUKy, OTCTOSIILYIO OT IIJO-
CKOCTH X+ 2y ~ 22 — 2 =0 Ha paccrosuun d =4.

967. Ha ocu Oz Ha#TH TOUKYy, pABHOYIAJEHHYIO OT
Toukn M (1; —2; 0) u or naockocru 3x — 2y 4 62 — 9 =0.

968. Ha ocn Ox Ha#iTH TOUKY, paBHOYXAJEHHYIO OT ABYX
njaockocreii: 12x — 16y + 152+ 1 =0, 2x + 2y—2z—1=0.

069. BriBecTn ypaBHeHHE reOMETPHUECKOrO MecTa TOueK,
OTKJIOHEHHE KOTOPhIX OT MJIOCKOCTH 4x — 4y — 224 3=0
paBHO 2.

970. BrulBecTn ypaBHEHHE reOMeTpHUYECKOTO MECTA TOUEK,
OTKJOHeHHe KOTOPHIX OT IJMOCKOCTH 6x 4 3y + 22— 10=0
pasio —3.
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971. CocTaBuTb YpaBHEHHS MJIOCKOCTeH, napaie/bHLIX
naockocTH 2x —2y—2z—3=0 u OoTCrofilliuX OT Hee Ha
paccrosuuu d=2>5

972. B kKaxmoM H3 CJAeAVIOIIUX CAyYaes COCTABHTH
ypaBHeHHe FeOMETPHUYECKOI'0 MecTa TOYeK, paBHOYLAJeHHBIX
OT JBYX MapaJgfe/bHbIX NJOCKOCTEH:

1) 4x—y —22 —3=0, 2) 3x+2y—2+3=0,
4y —y— 22— 5 ==10; 3x+2y —2—1=0;
3) bx—3y+ z+43=0,
10x — 6y 4 22 4 7==0.

973. B KaxXxaoM H3 cJAeAyIoIUX CJayYaeB COCTaBHTH
YpaBHEeHHA MJOCKOCTed, KOTOopHe IeJsIT ION0JaM ABYrpaH-
Hble yrJael, 00pa30oBaHHBE ABYMS NepeceKalomHUMHCS 1.0~
CKOCTAMMU:

1) x—3y+22—5=0, 2)5¢x—5y—22—3=0,

3x—2y—2z+3=0; x+7y—2z-4+1=0;

3) 2x— y—+52+4+3=0,

2x — 10y + 42 — 2=0.

974. B Ka}aoM U3 CJCAYIOUUX CJAyUaeB OIlpeaeJuTh,
aexat qu toyka M (2; —1; 3) n Havas0 KOOPAUHAT B OJHOM,
B CMCGXHBIX HJM BEePTHKAJbHHX [BYIpaHHHIX yraax, obpa-
30BAHHEIX NpU INepecedeHHU ABYX MJIOCKOCTEeH:

1) 2x —y+3z2—5=0, 2y 2x + 3y — bz —15=0,
3x+2y—2+4+3=0; bx — y—3z2— 7==0;
3) x4+ by—z+1=0,
2x+ 17y +2+42=0.

975. B KaxaoM H3 CJAeNVIOUMX CcJydyaeB OMNpeLeJHTh,
Jnexkat au Ttoukn M(2; —1; 1) u N(l; 2; —3) B oaHOM,
B CMeXHBIX WJH BepTHKAJbHBIX JBYTPaHHBIX yraax, olpa-
30BPAHHHX MPH TepeceyeHEH ABYX TJIOCKOCTEH:

D3x—y+2:—3=0, 2)2x— y+5bz—1=0,
x—2y—2+4+4=0; 3x—2y+62—1=0.
976. OnpeaeJduthb, JeXHUT JH HAYAJI0 KOOPAUHAT BHYTPH
OCTPOTO MJAM TYNMOro yrJaa, o6pa3oBAHHOTO [IByMS IIJIO-
ckoctamu: x — 2y +32—5=0, 2x—y—2+4+3=0.
977. OnpenenuTs, JeKUT Jau Touka M (3; 2; —1) sHyTpH

OCTPOTO HJH TYNOTO Yyrja, 006pa30BaHHOIO ABYMS MJOCKO-
cramu: Sx —y+2+3=0, 4x— 3y + 224 5=0.
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978. CoCTaBuTh YpaBHEHHE MJIOCKOCTH, Xensiwell mono-
JJaM TOT JABYIPAHHBI Yrosq MeXAy JABYMS NJOCKOCTAMH
2x — 14y -+ 62 —1=0, 3x+4 5y —5z+43=0, B KOTOpPOM
JeXXHT HAyajgo KOOpIHHAT.

979. CocTaBuTh ypaBHEHHE INJOCKOCTH, JeJslueft momo-
JaM TOT JBYIPAHHBIA YyToa MeXAy IBYMS MJOCKOCTAMH
26 —y+4+22=~3=0, 3x+42y—62—1=0, B KorOopOoM
JeXHUT Toura M (1; 2; —3).

980. CocTaBuTh ypaBHEHHE NJOCKOCTH, KOTOpas HEJHT
MONO0JaM OCTPHIH ABYIpaHHBINA yroJd, oO6pa3oBaHHBIA AByMA
11ockocTaMu: 2x — 3y — 42 — 3 =0, 4x — 3y — 22—3 =0.

981. CocraBHTb ypaBHeHHe IJIOCKOCTH, KOTOPAaA HAEJHT
nomoJsiaM TYMOH JABYrpaHHblil yroJs, oOpasoRaHHBIN ABYyMA
IIOCKOCTAMHE: 3x — 4y —2+45=0, 4x—3y+2-+5=0.

§ 41, ¥YpasHenus npsimoii

[Ipamas Kak nepeceyeHHe ABYX MJOCKOCTEH ONpeneNaeTcsa COBMeCT:
HLIM 3ajlaHHeM JABYX ypaBHeHMH nepBoil CTemeHu:

{ Aix + Byy + Cyz+ D, =0,
Ayx + Boy 4 Coz Dy =0

NpH YCJOBHH, uTo Koddpouuuentn A;, By, C; nepsoro 3 HHX He MmPO+
NOpUHOHAMBHE koathouuuedram A, By, C,; BToporo (B NpOTHBHOM
c1ydae 5TH YypaBHeHUA OYAYT OIpenessiTh MApaJIIeNBHHE HJH CJHBe
LUHeCsT MJOCKOCTH). -

ITyerr HekoTOpad mnpAMad a onpeleneHa ypaeueHusMu (1) n o
¥ P - KakHe YroJHO YHCJA, OJHOBPEMEHHO He PABHHE HYJI0; TOTAA
ypaBHeHue ‘

a(Aix+By+Ciz+ D)+ B(Ax+ By +Co2+ Dy) =0 (2)

ONpEEseT IMOCKOCTh, NPOXOAAIYIO yepes NPAMY a.
YpapuenueMm Buaa (2) (npu cooTBeTCTByIOUIEM Bhifope uncea a, )
MOXXHO OTpeAeNHTh JMOOYI0 MIOCKOCTh, NPOXOAAIIYIO Yepe3 NMpAMYH d.
CoOBOKYNHOCTb BCCX IJIOCKO CTEH, MPOXOASIIHX Yepe3 ONHY H Ty e
NPAMYIO, HA3HBAeTCH NYYKOM INJNOCKocTefi, YpaBreHue BHAa (2) nash-
BaeTcsl YDaBHEHHEM myuKa NJIOCKOCTei,

(1)

Ecmn o 5~ 0, To, nosarag r == ), ypaBHeHHE (2) MOXHO NPHBECTH
K BHAY

Ax+ By Ciz+ Dy -+ A (Ayx + Boy -+ Coz++ Dy) =0.  (3)

B TakoM BuXe ypaBHeHue myuyka mJockocredi GoJee ynoTpeGH-
TeJbHO, 4eM ypaBHeHHe (2). OLHaKO ypaBHEHHeM (3) MOXKHO ompenes
JHTh BCE IVIOCKOCTH INyuKa, 3a HCKJIOUeHHEM TOH, KOTOPOH COOTBeT»
Eiager %=O, T. € 33 HCKJIOYEHHEM INVIOCKOCTH Ayx + By + Coz +

2=V
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982, CocTaBuTh YpaBHEHHA MPAMBIX, OOPA30BAHHBIX
nepeceueHneM MIOCKOCTH HBx — 7y -+ 22 —3 =0 ¢ xoopznu-
HATHBIMH TJIOCKOCTSMH.

983. CocraBuTh ypaBHeHHS TpAMOH, 00pa3oBaHHON
nepeceyeHneM MJI0CKOCTH 3x—Yy—72 -+ G =0 c nJ0CKOCThIO,
npoxonsaielt yepes och Ox u Toukn E(3; 2; —5).

984. HafiTn ToukH mepeceueHuss NpsaMoOH

25+ y—z—3=0,
{ t+y4+2—1=0
¢ KOOPAHHATHBRIMH MJOCKOCTSIMH.
985. Iloxasarh, uto mpsiMas
2x — 3y 4+ bz — 6=0,
{ x+0y—724+10=0
nepecekaer oce Oy.
986. OnpenesanTh, UPH KaKoM 3HaueHnn D mpsamas
2x 43y —z+4 D=0,
{ 3x—2y+22—6=0
nepecexkaeT: 1) och Ox; 2) ock Oy, 3) ocn Oz.

987. HaliTh COOTHOIUIEHHS, KOTOPHIM LOJIKHbI YyIOBJE-
TBOPATb KOo3(p(HIMEHTH ypaBHeHHH HpAMOH

{ A1x+Bly+C1z—l— D|=0,
Aox + Boy - Coz + Dy =0

1J1s1 TOro, yTO6H 2Ta NpsiMas GwJa napaaiensHa: 1) ocn Ox;
2) ocu Oy; 3) ocu Oz.

088, HaiiTH coOoTHOLIeHus, KOTOPBHIM JOJKHBL YAOBJICs
TBOPATh KO3(b(HUIMEHTH ypaBHeHHH NPAMOH

{ Ax+ Biy+Ciz+4 D=0,
A2x"|“ Bgy+CQZ+D2=O

XIS TOro, uToGH 2Ta mMpsaMas nepecekaJsa: 1) och a6eiuce;
2) och opaHHAT; 3) OCh amnJukar; 4) COBIANaja C OChIO
aGcuyce; 5) coBmagana C OChlo opAuHAT, 6) commapana
C OChI0 AaNJHKAT.

989. B nyuxre miaockocre$f 2x — 3y 4+ 2 — 3 4+ A (x4-3y+-
-+ 224 1)=0 wnafiTu NJIOCKOCTh, KoTopas: l) HPOXOAUT
yepes Touky M, (1; —2; 3); 2) napaanenbHa ocu Ox; 3) mapad-
JeqbHa ocu Oy; 4) napanrenpHa ocu 0z,
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990. CocTaBHTb YpaBHEHHE IJIOCKOCTH, KOTODAsg NpPUs
XONHT uepe3 NpPSIMYl0 NepeCceuyeHHss NJAOCKOCcTel 3x — y +-
+ 2249=0, x+2—3==0: 1) u uepes Toury M, (4; —2; —3);
2) napaaneasHo ocu Ox; 3) mapasanenbHo ocu Oy; 4) napaa-
JeqbHo ocu Oz.

991. CocTaBHTh ypaBHeHHE TNJIOCKOCTH, MNpOXoJsiei
yepes NpsMylo nepeceuenus naockoctet 2x — y 4~ 3z2—5=0,
x -2y — 2z 4 2 =0 napanenpno BekTopy I=={2; —1; —2},

992, CocTaBuTh YypaBHeHHEe TJOCKOCTH, JIPOXOIsllef
yepe3 NPAMYIO mepeceueHusd niockoerel dx — 2y—z2—3 =20,
x 4+ 3y — 22+ 5 =0 napaaaeabuo Bexropy I={7; 9; 17}

993. CocTaBluTh YypaBHEHHE MJIOCKOCTH, MNpOXOAsiLef
yepe3 NPAMYy0 nepeceueHus miaockoctell 3x—2y + z--3 =20,
X — 22 =0 nepneHIHKyAIPHO IJIOCKOCTH ¥—2y-+2 -+ 5 ==0.

994. CoctaBuTh YypaBHEHHe TJOCKOCTH, MNPOXOLsLIeH
yepes MpaMyo

{ S5t — y—2z2—3=0,

3x—2y —52+42=0

NepNeHAHKYJISIPHO IJOCKOCTH X + 19y — 72 — 11 =0.

995. CocTaBuTb ypaBHEHHE NJOCKOCTH, KOTOpad MpPOXO-
JUT uepes3 npAMylo llepecedeHust naockocreh 2x + y — 2 4
+ 1=0, x4y -+ 22+ 1 =0 napanneabHO OTPE3KYy, Orna-
HHueHHOMY ToukaMu M, (2; 5; —3) u M,(3; —2; 2).

996. Hanucatp ypaBHEeHHE [IJIOCKOCTH, NpHHANIeKallel
nyuky njockocreit a (3x—4y 4 z46) + p (2x—3y4-2+2) =0
H paBHOyHaJeHHOH oT Touek M,(3; —4; —6), My(1; 2; 2).

997. OnpenenuThb, IPHHANJCKUT JU IJIOCKOCTb 4X—8y-
+ 172 —8 =0 nyuky nJaockocrefi a(bx —y-+4z2—1)+
+B8(2x 4+ 2y — 324 2)=0.

998. OnpeneanTb, NPHHALJIEKHT JH MJIOCKOCTH HX —
— 9y — 2z + 12 =0 nyuky nsockocrell a (2x—3y + z—5) +
+B(x—2y —2—7)=0.

999, OmnpexenuTb, NpH Kakux 3HaueHudAX [ u m uJjo-
CKocTh Dx -+ [y 4 42 4+ m =0 npuHaANJeKHT OYUKY NJIOCKO-
creit a(3x—7y+2—3)+B(x—9y —22+45)=0.

1000. HamucaTs ypaBHeHHe INJOCKOCTH, KoTopas NpH-
HaoJeXHT NYyYkKy mJaockocTedt a(x — 3y 4 7z 4 36) +
+P(2x 4 y — 2 —15)=0 1 oTcTOUT OT HAYaJa KOOpPLHHAT
Ha pacctosiHuH p=3.

1001. Hamucate ypaBHeHHe NJOCKOCTH, KOTOpas NpH-
BaLJeXuT nyuky mgockocrelt a(l10x — 8y — 152 4 56) +
-+ p(4x + y + 32 — 1) =0wu orcrour ot Touku C (3; —2; —3)
Ha paccrosunu d=7.
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1002, Halith ypanHeHHe NJOCKOCTH, KOTOpAd MPHHAL-
JIeXXHT NMYYKY mJjockocted a(4x 4 13y — 22 — 60) 4B (4x -
-+ 3y 4 32—30) = 0 u oTcekaeT oT KoopauHATHOrO yraa Oxy
TpeyroJbHUK C NJOLIAfbI0, paBHOH 6 KB. en.

1003. CocraBuTh ypaBHeHHS NJOCKOCTeH, NPOEKTHPYIO-

IHX OPAMYIO
{ 2 — y+422=—3=0,
¥x+2y— z2—1=90
14 KOOPHAHHATHHE TJOCKOCTH.
1004. CocTaBHTh ypaBHEHHS MpOEKUHIH NPAMOH
{ x4 2y —32—-5=0,
2= y+ 24+2=0
Ha KOOPHAUHATHBIE NMJOCKOCTH.
1003, CocTaBUTb ypaBHEHHe INJOCKOCTH, HpPOEKTHPYIO~

el NIpsIMYIO
{3x-—|—2y— z2—1=0,

2x—3y+22—2=0

Ha MJIOCKOCTh X + 2y + 32 — 5 =0.
1006. CocTaBuTh ypaBHEHHS NPOEKIHH MPIMOH

{5x—4y—2z—5=0,
x+22—2=0

Ha NJOCKOCTh 2x —y +2— 1 =0.

§ 42. Hanpasasiomuii Bektop npsamoit. KaHoHRueCKue
ypaBHeHusi npsimoil. [lapamerpuueckue
yPaBHEHUS TPSMOH

Kaxamft He paBHmi HY/MO BeKTOp, JeXamui Ha NaHHOH NpsMo#
MJH nNapajJesbHbIl elf, Ha3pBaeTcsl HAUPABJAIONMM BEKTOpPOM 3Toft
npsiMoii,

Hanpapaaomufl BekTOpP NPOU3BOJLHOH npsaMofi B jmajbHefmeMm
ofo3Hayaercs GYKBOH @, ero KoopauHaTH — GykBamH [, m, n.

a={l; m, n).

Ecau usBecTHa oaHa Touka Mg (xo; Yo, 20) DPAMOR M HANPaBJsfi0-
nul BexTop @ == {{; m; n}, TO UpAMAan MOXET OHTh onpejeteHna (IByms)
YPaRHEHHAMH BHIA:

X — Xq Yy — Yo 2 —2p
I T m - ()

B TaxoM BHAe YpaBHEHHS NPAMOH Ha3blBAlOTCA KAHOHHYECKHMH,
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KanounueCKHe YypaBHEHHst DpSMOH, npoxoafneR uepes npe nauume
roukd M, (%15 Y13 21) H My (x5 Y5 2,), HMEIOT BUJ

X—Xy __ Y—Yy _ 2—2
Xo — X1 Yz — If1 22— 2y

(2)

OGosnaunM OYykBOH { Kax/j0e U3 DABHBIX OTHOINEHHH B KAHOHH=
yeCKHX ypaBHeHHAX (1); Mbl moJyuwiM:

X — Xo . Y— Yo — Z2—=2 =
l m n '
Orciona
[ x=xo+lt,
{ y=1yo+ mf, (3)
=Zo+nt.

AT0 — napaMeTpHuecKHe YPaBHEHHA NPAMOIl, mpoxoasauiei gepes TOUKY
Mo (o5 Y03 20) B Hanpap/JeHHH BeKTOpa @ = {{; m; n}. B ypaBuexuax (3)
{ paccMaTpPHBAETCST Kak NMPOH3BOJBHO H3MeHFiowHica napaMerp, X, ¥,
2 — KaK GyHKUUU OT [; NPH M3MEHEHHH ! BEJMYHHH X, ¥, & MelsioTcsa
TaK, YTO Touka M (x; y; 2) ABHKeTCS MO JaHHOH HPAMOM.

Eciu pmapamerp ¢ paccMarpHBaTh Kak mepeMeHHOe BpeMs, a ypaB-
nenust (3) kKak ypaBHeHHa [JABHMNKEHHsT TOYKH M, TO 3TH ypaBHeHHA
GyLyT onpene daTh NPSMOJUHEeHHOe H papHOMEepHOC ABMKeHHe ToukH M.
IMpu ¢=0 Touka M cosmagaer ¢ toukod M, Cxkopocts v ToukH M
[OCTOSIHHA M omnpejelserca Gopmysol

o =VEFmE T 7.

1007, CocraBurTh KaHOHWUYECKHE YypapHEHHA MNpsMoil,
npoxoasauieit uepes Touky M;(2; 0; —3) napanme’abHo:

1) sekropy @ ={2; —3; 5); 2) mpsviol £ _yt2_zrl

5 2 —1’
3) ocu Ox; 4) ocu Oy; 5) ocu Oz.

1008. CocTaBuTh KAHOHHYECKHE YpaBHEeHHS TpPsIMOH,
npoxondauiedi depe3 naBe Jjanuble Toukm: 1) (1; —2; 1),
(3 I; —1) 2) (3; —1; 0, (1; 0, =3) 3) (0; —2; 3),
(3; =2; 1); 4) (15 2; —4), (—1; 2; —4).

1009. CocraBuTh mapaveTpuyeckue ypaBHeHHS NpAMOH,
npoxopsiueit uepe3d Touky M, (l; —1; —3) mapaajenbHo:
1) BexTOpy @ ={2; —3; 4}; 2) npamoii x;¥=y1—2=zg 1;
3) mpavoit x=3t—1, y=—2{+3, z=>5¢t+2.

1010. CocraBuTh NapaMeTpuuecKHe ypaBHEHHS NPAMOH,
npoxonsaume# uepe3 jape padube Touku: 1) (3; —1; 2),
(2; 1; 1) 2) (1; 1; —2), (3; —1;0); 3) (0; 0; 1), (0; 1; —2),

1011. Yepes touku M,;(—6; 6; —5) u M,(12; —6; 1)
npopefieHa npamasi. ONpeLequTb TOUKH IepeceueHHsA 3TOi
NpsAMOH C KOOPAHHATHBIMH MJOCKOCTAMH,

158



1012, MHdanwr Bepmuubl Tpeyronasuura A(3; 6; —7),
B(—5; 2; 3) u C(4; —7;, —2). CocranuTs napamMeTpudecKue
YpaBHeHHS ero MeJHaHH, INPOBeleHHONH H3 BepIIHHH C,

1013. [Haunt BepwHHHE TpeyroabHuka A(3; —1; —1),
B(l; 2; —7) u C(—5; 14; —3). CocraBHTh KaHOHHUYECKHe
ypaBHeHHs OGHCCEXTPHCH €ro BHYTPEHHEro yrJa IpH Bep-
mude C.

1014, Jlanst BepwuHs TpeyroanHuka A(2; —1; —3),
B(5; 2; —=7) nu C(—7; 11; 6). CocraBHTh KaHOHHUECKHE
YpaBHeHHs] GHCCEKTPHCHL €r0 BHEIUHEro YIJa MpH BepluHHe A,

1015, Jaun BepumuHut Tpeyrogvhuka A(l; —2; —4),
B(3; 1, —3) u C(5; I; —7). CocraBuTh napaMeTpHUECKHE
ypaBHeHUs €ero BBLICOTH, ONYLIEHHOH H3 BeplIMHH B Ha
IIPOTHBOMNOJIOKHYIO CTOPOHY.

1016, dana npsMmas

{ 2x —by+2—3=0,
X+2y—24+2=0.

BrluHc/uTh MpoeKUMHHM Ha OCH KOODJAMHAT KaKOro-HHOYIb

€e HallpaBJsiollero BekTopa a. Ha#itu olllee BHpaxXKeHue

IIpOEKIHK HAa OCH KOOpPAHHAT MPOH3BOJILHOIC HampasJisio-

II[ero BeKTOpa 3TOH NpsIMOH.
1017, Jana npsmas

{ 2x—y-+3z241=0,

x+y— 2—2=0.

Haftu pasmoxenne no 6asucy i, j, B Kakoro-HuGyib ee
HanpasJsIOLEero BeKTOpa &. BHpasHTh B 00lueM BHIe pas-
JoxeHHe no 6asucy i, j, X npoH3BOJbHOrO HANPABJAAOLIETO
BeKTOpa 9TOH NpPSAMOM.

1018. CocraBuTh KaHOHHYCCKHE YpaBHeHHS NpPAMOI,
npoxoaameit gepes rouky M, (2; 3; —5) napadsenpHo npaMon
{ 3x— y+22—7=0,

x4+ 3y—22+4+ 3=0.

1019, CocTaBuTbh KaHOHHUYECKHE YPABHEHHA CJeLYIOLUIHX
NPSMBIX:

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— 42— 8 =0,
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1020. CocTaBuTh NapaMeTpHUSCKYe YpaBHEHHS CleLyIo-
[HX NPAMBIX:

D[(2¢«4+3y— 2—4=0, 2)( x+2y—2—6=0,
=3x—5y+22+1=0; {Qx— y+z+4+1=0,
1021, doxasaTh mapanietbHOCTb IPSMBIX:
1) x+2=y—_-l { x_+y_z=0’
3 —2 X—y-—52—8=0;
2) x=2t+5, y=—t+2, 2=t—7mn
x4+3y~+ z+2=0,
{x— y—3z—2=0;
A (x+y—3z2+1=0, £+ 2y —5z—1=0,
{x——y+ z2+3=0 1 {x—?x—i—3z—-9=0.

1022, JloxasaTth neprneHIHKYJ/JAAPHOCTH MPAMBIX:

—Z 4
T

)X _z {Sx-'r y—>bz+1=0,
| —2 3 2¢x + 3y — 82+ 3=0;
2 x=2t+1, y=3t—2, z=—6t+ 1
2x4+y—4z+2=0,
{4x—y—-52+4==0;
3){ x+y—3z2—1=0, {Qx—}- y+2z45=0,
2¢—y—92--2=0 2 — 2y — 24+ 2=0.

1023. Haiita ocTphiit yrom MeXxiay NpsMBIMHU:
x—3 _y+2 =z x+2 y—3 z45
1 -1 VI o 1 Ve’

1024, Hafity Tyno#i yrosq Mexay npaMbIMH x =3¢ — 2,
Yy=0,2=—1t4+3nx=2t—1, y=0, z=1t—3.
1025, OmpeneauTh KOCHHYC YrJja MEXAY NpPSIMBIMHU:
{ x—y—4z2—>5=0, { x—6y—6242=0,
2+ y—22—4=0; 2%+ 2y +92—1=0.
1026. dokasarb, uTO MNpsiMble, 3ajaHHLIE NapaMeTpH-

9eCKHMH YpaBHEHUAMH ¥ =2 — 3, y =3t — 2, 2= — 4{+6
Hx=t+5 y==-4ft — 1, z=1 -4, nepecekaiorcs.
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1027. JaHw npameie

x+2 oy _z—1 x~3 __y~—1__2-=7,
2 T =3~ 4 * T T T4 T "9

IpY KAKOM 3HAuYeHHH [ OHH IepeceKkaroTcsar
1028, ToxasaTs, YTO yCJOBHE, IpH KOTOPOM JIBE MpPSIMble

x—a, __y—b __ z2=—g¢ g X __Y=by 2z~
L m, n {y My 1y

JIe’KaT B OJHOH IJOCKOCTH, MOXKET OHITh IpPELCTaBJEHO
B CJACAYIOUIEM BHIE:

ag—a; by—by ¢y—c

1029, CocraBuTh ypaBHEHHUS NMPAMOH, KOTOpast MPOXOAUT
uepe3s Touky M, (—1; 2; —3) nepneHIUKY/NAPHO K BEKTODY
a={6; —2; —3} 1 nepecekaeTr NpsMyI0

x—1 y+1 2—3
3 2 T ="

1030, CocTaBuTh ypaBHEHHs NPSIMOH, KOTOpAs MPOXOAHT
qepe3 Touky M;(—4; —b; 3) u mepecekaer aBe NpAMble

x+1 _ __y+3 2~2 x~=~2 y+1 _ z2—1
3 ~ =2 =1 2 3 T =5

1031, CocTraBuTh mapaMeTpPHUECKHE YpaBHEHUs 0OLIero
MepNneHAUKyJIspa ABYX NpAMBIX, 3aJaHHBIX YDaBHEHHSIMH

x=3t—7, y=—2-4+4, z=3t+4
H .
x=t+1, y=2t—38, z2=—1—12,

1032, Mauwl ypaBHeHHS ABUXKeHHS Touku M (x; y; 2)
x=3—4f, y=>0+43f z=-—2+ 12¢

Onpeneautt ee CKOpOCThH ©.
1033. /laun ypaBHeHusa nBuxkeHus Toukn M (x; y; 2)

x=5—29f y=—38+49, z=5—t

Onpenenuth paccrostine d, KOTOpOe NPOHZET 3Ta TOUKA
3a NPOMEKYTOK BpeMeHH OT I, =0 10 f=7,

1034. CocTaBuTh ypaBHeHHs JBHKeHHA Touku M (x; y; 2),
KoTopas, HMes HauagabHoe mosoxeHne My(3; —1; —b),
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R BHYKETCA NPAMONHHEHHO ¥ DABHOMEPHO B HANpaBJeHUn
pextopa s =={—2; 6; 3} co ckopocTbio v =21,

1035. CocTaBUTh YPABHEHHUS LBHKeHHS ToUkN M (x; y; 2),
goTopad, JABHrafch NMDSIMONHHEHHO W PABHOMEPHO, MpoLlsa
pACCTOSHHE OT TOUKHU M, (—7; 12;5) no Touxku M, (9; —4; —3)
3a TPOMEXYTOK BpeMeHH OT f;==0 xo f,=4.

1036. Toura M (x; ¥; 2) IBHXKeTCA IPAMOJINHEHHO H PABHO-
MepHO H3 HAuaJbHOTO IOJOXKEHHH My(20; —18; —32) B Ha-
npasJeHuH, MPOTUBOMNO/IOKHOM BekTopy s={3; —4; —12};
co ckopoctbio v=26. CocCTaBdUTb YDABHEHHSI JBHUKEHHA
Toukd M H ONpefeJHTb TOYKY, ¢ KOTODOH OHA COBIAxaeT
B MOMEHT BpeMeHH f=3.

1037. Touxu M(x; y; 2) u N (x; y; 2) ABUKYTCH TPSAMO-
JUHEHHO M PABHOMEPHO: MepBad H3 HAUAJALHOT'O MOJIOKEHHS
M,(—5; 4; ~5) co cropocThi0 vy =14 B HampaBJeHHH
gexTopa s ={3; —6; 2}, BTOpas M3 HAYAJIbHOTO NOJIOXKEHHUSA
No(—5; 16; —6) co cropocTeio vy =13 B HamnpaeJ/eHUH,
NPOTHBONOJOXKHOM BeKTOpY r=={—4; 12; —3}. CocraButsb
YpaBHEeHHd JBHIKEHHA KAXKAOHK M3 TOYeK u, yOCIHBIIHCH,
yYTo MX TPAEKTODHUM IiepecekaioTcst, HAKTH:

1) Touky P mnepeceueHust UX TPaAEKTOPHH;

2) BpeMs1, 3aTpadeHnioe Ha ABHxKeHUe Touku M ot M, o P;

3) BpeM4, 3aTpaueHHOe HA ABHKeHHe ToukH N oT N, o P;

4) nauHsl otpe3koB MyP u NyP.

§ 43. CmeiuaHHble 337344, OTHOCALIHECH K YPABHEHUIO
NACCKOCTH W YpaBHEHUAM NpaAMOMH

1038. [ToxasaTtb, uTo mpamast x=3t — 2, y=— 4f 41,
2=4{ — b mapaJanenbHa mJIockocTd 4x — 3y — 62 — 5 =0.
1039. doxkasarh, uTO npsMas

{5x—-3y+2z—-5=0,
2 — y— 2—1=0

JEeXUT B mJjockocTd 4x — 3y +72—T7=0.
1040, Haiitn Touxy nepecedeHus TpAMOH H MJIOCKOCTH:

DI =2El_2 orddyta—1=0;
9 £H8_#=2 _2Hl oyt —15=0;
3) x_j'22=’/5'1=z_2'3, X+ 2y —2z4+6=0.
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1041, CocTaBurh KaHOHHYECKHe YpaBHeHUA TIPAMOiL,
npoxonsilelt uepes Touky My(2; —4; —1) u cepemumuy
OTpe3Ka INPAMOH

{3x+4y+53——26=0,
3 —3y—22— Bb=0,

3aKJIOUEHHOTO MEXAY MJIOCKOGTAMH By 4 3y — 424 11 =0,
8x+4+3y —4z —41=0.

1042. CocTaBuTh YpaBHEHHS NPAMON, NPOXOAsLIEH Yepes
Touky My(2; —3; —b) nepnenmukyJaspHO R IJOCKOCTH
6x — 3y —52+4+2=0.

1043. CocraBuTh ypaBHEHHe IIOCKOCTH, HPOXOAsLel
uepes TOuky My(l; —1; —1) nepneHAMKYJAPHO K NPAMoOit
x+3 _y—1__ 242

2 T =3 - 4

1044, CoctaBuTh ypaBHEHHE IJOCKOCTH, MPOXOAAILEH

yepe3 Touky M,(l; —2; 1) mepneHauKYASPHO K MPAMOH

{x—2y+z—3=0,
x+ y—=2-+2=0.

x+1 _y—2
— =

1

1045. TIpy KakOM 3HAYeHHH M NpsMas

= zi_gg napadJefbHa IJIOCKOCTH x — 3y + 62+ 7 =07

1046. TTpu xaxkom 3Hauenun C mpsivasd

{3x—2y+z+3=0,
| 4x —3y+42+1=0

napaJJnesbHa MJI0CKOCTH 2x — y +Cz2 — 2 =07

1047, Tlpu kakux sHaueHusx A u D npamast x =3 + 4/,
y=1—4¢f, 2=—3+1¢ aexut B nmaockoctn Ax-} 2y —
—4z+D=0?

1048. [Tpu waxkux 3naueHHdx A u B nma0ckocTp AX -+
+ By -+ 32 — 5 =0 neprneHnukyIsipHa K NpsiMoil x = 3 + 2f,
y=5—3 2=—2—=2#

1049, TIpn xakux sHaveHusax [ w C npsMas — =

[
_ v+l _ 2:35 neprneHguKyAsipHa K NJI0CKOCTH 3X — 2y

4
+Cz+41=0?
1050, Haiitn npoekuuio Toukn P(2; —1; 3) Ha mpaAMyIo
x=3¢t y=>bt—7, 2=2t+ 2.
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1051. Hafitu Touky Q, cuMMeTpuuHyio Touke P (4; 1; 6)
OTHOCHTEJNIBHO MPSIMOH

{ x—y—4z2+12=0,
2x+y—22+4+ 3=0.

1052. Hafitit Touky Q, cCHMMeTpHUHYIO TOuKe P (2; —5; 7)
OTHOCHTEJIBHO NPAMOH, npoxoxsieli uepes Touku M, (5; 4; 6)
w My(—2; —17; —8).

1053. Haﬁm npoexuuio Touku P(5; 2; —1) Ha mJjo-
ckocTh 2x — ¢y -+ 32 + 23 =0.

10534, HaﬁTH TOUKY Q, cuMMeTpuunyio touxe P(1; 3; —4)
OTHOCHTEJbHO IIJIOCKOCTH 3X -+ Yy — 92 =—=0.

1055. Ha nuaockoctu Oxy HafiTv Takyio Touky P, cymMMa
paccTosinnit Kotopo# o Touek A(—1;2;5) u B(11; —16; 10)
Opia OB HaHMeHblled,

1056. Ha nmockoceru Oxz mahtu Takyl Touky P, pas-
HOocTh paccrosuu#i kotopoll 1o Touek M, (3; 2; —5) u
M, (8; —4; —13) 6bl1a GBI HanOGo/IbIIEH.

IOa7 Ha nnockocTH 2x——3y+3z-—- 17 =0 wua#itu Ta-
Kyil0 TOUKY P, cyMMa pacCTOfHHH KOTOpoft KO TOueK
A(3; —4;7) n B( 5; —14; 17) 6nna 661 HaHMeHbIIeH.

1058. Ha nnockocetu 2x -+ 3y — 42 — 15=0HnafiTa TaKkyo
TOYKy P, pasHOCTb pPaCCTOSIHUA KOTOpPOM [0 TO4YEK
M (5, 2; —7) u My(7; —25; 10) Guna 6b HAuGOABLIEH.

1059. Touxka M(x; y; 2) nBUXeTCS NPSIMOJUHEHHO H
PaBHOMEDHO H3 HauaJabHOro nmoJsoxenua My(15; —24; —16)
CO CKOPOCThK ¥ == 12 B HAIpaB/NeHUH BEKTOpA § = {— 2 2; 1}.
YGenupiiuch, UTO TpaeKTOpHA TOUKHM M mNepecerkdeT IJO-
CKOCTh 3x + 4y + 72z — 17 =0, nairtu:

1) Touky P ux mepeceueHus;

2) BpeMs, 3aTpaueHHoe Ha ABuxKeHHe Touku M or M
no P;

3) IJIHHY oTpe3ka MyP.

1060. Touka M(x; y; 2) nBUKeTCS NOPAMOJHHEHHO H
pPaBHOMEDHO H3 HayaJbHOro moJsoxkenus My(28; —30; —27)
€O CKOpOCThi0 U= 12,0 1m0 nepneRgURYyIADPY, ONYIEHHOMY
H3 Toukd M, Ha maockoers 15x — 16y — 122 4 26 =0, Co-
CTaBMTh YpaBHEHMSA ABUXKeHHA TOukH M H omnpene/uThb:

1) Touky P nepeceueHusi ee TPaeKTOPHH C 3TOH mJO-
CKOCTbI0;

%) BpeMs, 3aTpaueHHoe Ha ABuxKeHue Toukn M ot M,
20

3) anudy orpe3dka MP.
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- 1061, Touka M (x; y; 2) ABHXKeETCA NPAMOJHHEHHO H pa-
BHOMEpPHO H3 HauyaJbHOro mnoaoxenns M,(ll; —21; 20)
B HanpasjeHHH BekTopa s={—l; 2; —2} co cxopo-
crpl0 U==12. Ompenenurs, 3a Kaxoe BpeMs OHA NPOii-
JeT OTPe30K CBOeH TPAeKTOPHH, 3aKJIIOUEHHBIH Mexnay
napaJjneJbHEIMH  MJIOCKoCcTAMH: 2x -+ 3y + bz --41=0,
2x + 3y + 5z 4 31 =0. ,

1062. Beruucauts paccroanue d Toukd P(l; —I1; —2)
OT NpAMOH

x+3 __ 94

2-——

3 ~ 2

2—38
_.2 .

1063, Boruncauth paccrosHue d ot Touku P(2; 3; —1)
00 CJELYWILUX NPAMHX:

1) x"'-5 y_2+25‘

3 2 -2 !
2 x=t+1, y=t+2, z=4¢-413;
2x—2y4 z+4 3=0,
3){3x—2y+22+17=0.

1064. ¥ OenuBlminCh, YTO NPSIMEHE .

2%+2y—2—10=0, 47 y—5 2—9
= y—2z—22=0, 3 —1 4
napaJjJenbHbl, BHIYHCAHTb DacCTOsiHHE d MeXAY HHUMH,
1065, CocTaBUTL YypaBHeHHe NJOCKOCTH, NpoXojsdilel
yepe3 Toury M, (1; 2; —3) napannenbHo NPIMBIM
=1 _y+1 _2—=7 x+5 __y—2 243

——

2 -3 3 3 -2 —1

1066. loxasartb, 4TO YpaBHeHUE NJOCKOCTH, NPOXOLllel
gepe3 TOUKY Mg (Xg; Yo; 20) MapajesbHO NPSIMBEIM
X—a __ Yy—b __ z=—¢g X—ay Y=—by 2=y

I my (3] ’ Iy My Ha . ’

MOXKeT ObITh NpeacTaB/JeHO B CJACAYIOLIEM BHJIE.

X—X Y—ly 2—2
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1067, Joxkas3aTh, uYTO YpaBHeHHe NJIOCKOCTH, NPOXOnf-
meii yeped TOURH M (%53 ¥13 2) 1 My(xy; yos 29) mapaa-

JleJIbHO THpAMOH
x—a _y—b 2—¢ .

I - 14

{ m n

MoOz<eT OLITb IPEICTaBJEHO B CJedylolleM BHIe:
X —X Yy —Yy R —2
Xo—X1 Yo—Y1 Ro—2|=0
[ m n

1068, CocTaBuTh YpaBHeHHe IIJIOCKOCTH, NpOXOoisiiel
yepe3 NPAMYIO x=2t+1, y=-—3t+2, 2=2t—3 u
roury M;(2; —2; 1).

1069. Jloka3aTb, 4TO YypaBHEHHe IJOCKOCTH, NMPOXOnd-
mell yepe3 NpaAMyo X =xo+lf, y=y,+ mt, 2=2y+nt
n Touky M;(x;; 4;; 2;), MOXeT OHThL NpEICTaBJEHO B cJie-
JylolleM BHJE:

X —X Yy —h 2 —z

Xi—X Yi—Y 2 —2|=0.
l m n

1070, oka3aTh, YTO NpAMBEE
x—1_yg4+2_ 2—5
2 . =3 4 7
x=3t+7, y=2t42, z=-—-2t+1
JexaT B OAHOH TJIOCKOCTH, H COCTABHTb YpaBHeHHe 3TOH

NJIOCKOCTH.
1071, Hoxka3aTb, YTC ec/JH JBE NpSIMhle

x—ay __ y—b __ 2—g¢ X—a __ Yy—by z2—oey
ll m; 31 ! 12 Mo - Ny

mepeceKaloTcs, TO YpaBHEHHe IJIOCKOCTH, B KOTODOH OHH
JeXKaT, MOXeT OHTb NpeLCTaBJICHO B CJeLYIOLIEM BHIE:

x—a y—>b z—rc¢

Iy msy fly :

1072, CocTaBuTh ypaBHeHHE IJIOCKOCTH, NIPOXOjsuiel
yepe3 ABe napaJlienbHule TpAMBIE
x—2 _y4+1 __z2—3 x—1__y>x2 243

3 2 -2 ? 3 2 -2 °

——
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1073. JlokasaTh, 4TO YypaBHEHHE TMJIOCKOCTH, NPOXONS-
meii yepe3 JBe TapaJJeJsbHbie MNpSIMBle X ==@a; - If,
y=b+mt, z=c+nt u x=a,+1lt, y=>by-+ mt,
z=Ccy-+ nf, MOXKeT ObITb NpeJCTaBJeHO B CJeLyIOlleM
Bune: '

X —a Yy —b 2z —c

- a9 — Q4 bz—bl Co — C =),
[ m n

1074. Haittu npoekuuro touku C(3; —4; —2) wa nmno-
CKOCTb, MPOXONSIIYID uepesd napaJiiesbHble TpsMble

x—=5 __y—6 243 x—2 y—3 _2+3

— —

13 1 —1 3 1 =1

1075. Haiith Touky Q, CHMMETPHUHYIO TOUKe P(3;_ —4
-'—6) OTHOCHTEJIbHO IJOCKOCTH, npoxous{men yepe3 M, (—6;
—5), Mo (7; —2; —1) u M;(10; —7;
1076. Hafiru TOUKY Q, cnmmeTqunyfo Tque P (—=3; 2; 5)
OTHOCHTEJIbHO MNJIOCKOCTH, NPOXOASILIEH Yepe3 NpsMble

{x—2y+3z——5=0, {3x+ y+3z+7=0,
x—2y —4z 4+ 3=0; 5x — 3y + 22 +5=0.

1077, CocTaBUTh YpaBHEHHEe IIJOCKOCTH, NPOXOAALel
uepe3 mpAMyw x =3t 41, y=2¢{+3, 2= —1 — 2 napas-
JIeJIbHO NpAMO#

- {2x—y+z—3=0,
x+2y—2—5=0.

1078, IokasaTs, 4TO YpaBHEHHE IJIOCKOCTH, IPOXOAALIeft
X — x y—m 2—

21
uepes NPAMYIO ——— = =, NapaJelbHo nps-

MOH x=X,-1+ I, y= Yo+ mt z—zo—l-nt MOXKeT ObITb
NpefCcTaBJEHO B cJaeRylolleM BHIE:

X—X Y—yy <—2
l m n
[ m n

0.

1079. CocraBuTh ypaBHeHHe IJIOCKOCTH, NPOXO.sIeil

x—1 2 z2=—2
yepes NnpsaMylo 5 yj__B =3 NneprueyIuKyasipHo

K NJOCKOCTH 3x 42y —2—5=0.
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1080. [Joka3aTh, 4YTO YpaBHEHHE IJIOCKOCTH, MPOXOIs-
mell uepes NpAMyr x=xo+l, y=y,+mt, 2=2,+nt
nepneHAUKYAIpHO K IWOCKOCTH Ax + By + Cz+ D=0,
MoO¥eT GHIThb NpPEACTaBJEHO B CJAEAYIOLUEM BHje:

X=X Y—Y 2—2
l m n == ()
A B~ C

1081. CocTaBuTh KaHOHHYECKHE YpaBHEHHA NPIAMONH,
gotopasi TPOXOAMT uepe3 TOuky M,(3; —2; —4) napaJ-
JebHO TJAOCKOCTH 3x —2y —32—7=0 Hu nepecexaer

t—2  y+4 _ z=—1
npAMYyIo —g— ="~ = "3

1082. CocraBuTh IMapaMeTpHYECKHE YpPaBHeHHA NpAMOii,
KoTOpast NMPOXOLHT Mapaie/bHO MJIOCKOCTAM 3x - 12y —
—32—5=0, 3xr—4y+9247=0 u nepecekaer mnpg-

x+5 y—3 241 x—=3 y+1 12—
Mble —y— =g =g, Ty =y = -

1083. Bmuuc/uTh KpaTuaiilee pacCTOAHHE MeEXAY

JABYMsl NpPSIMBIMH B KaXXIOM H3 CJEJYIOLUIHX C/yYaes:

1) x+7 y+4= z+3, x—21 =_y+5_ z2—2,

—— —_—

3 : 4 ~92 ! 6 —~4 -] !
D x=2%—4, y=—14+4, 2=—2t—1; '
x=4t —>5, y=—3t+5, z=—5f 4 5;

3) x+5 _y+5__z—1,
3 - 2 T =2°
=6t 9, y==m—9, z=—1-2.

§ 44. Chepa

B 1exapTOBHIX OPAMOYroJbHHX KOOPAMHaTaX cdepa, HMemman
uenrp C (o; B; ¥) ¥ paguyc 7, ompefenseTca ypaBHeHueM (x — a)? -
+(y =02+ (z—9y)=r2, Cbepa pamuyca r, HeHTP KOTOPOHl HaXo-
LUTCH B HayaJe KOODAMHAT, MeeT ypaBHeHHe x?2- y? 4 22=1r2

1084. CocraBuTh ypaBHeHHe chephl B KaxKAOM H3 cJe-
AYIOIIMX CJAyuaeB:

1) chepa umeer uenrp C(0; 0; 0) u paguye r=9;

2) cthepa umeer uentp C(5; —3; 7) ¥ paxuyc r=2;

3) cdepa NpPOXOAHT yepe3 HAYAJO KOODAMHAT H HMeer
uenrp C(4; —4; —2);

4) cdepa nmpoxoaur uepe3 Touky A(2; —1; —3) u uMeer
ueHtp .C(3; —2; 1);

5) Toukn A(2; —3;5) u B(4; 1; —3) ABJAIOTCA KOH=
HaMH OJHOrQ H3 AUaMeTpPOB CPephi;
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6) neuTpoM cdepH ABJSETCS HAU4JI0 KOOPAMHAT, n
nnockocTh 16x — 15y — 12z -+ 75 =0 sBasieTcss Xacarenns
HOM K cdepe; '

7) chepa umeer. ueHtp C(3; —5; —2) u nJaOCKOCTM
2x —y — 32+ 11 =0 siBasieTca KacareJbHolt K cdepe;

8) chepa mpoxomutT ueped Tpu Toukm AM,(3; l; —3),
My(—2; 4; 1) 1 M3(—5; 0; 0), a ee HEHTD JIEKHT HA MJIO-
ckocTd 2x+y—2+4+3=0;

9) chepa MPOXORHT UYepe3 UeThIpe TOUKH!

M, (1; =25 —1), Mp(—5; 10; —1),
M3(4; 1; 11): M4(_ 8; —2, 2)‘

1085. CocraBuTh ypaBHeHHe cdepH paguyca r=3,
Kacamwueiics nmaockoctH X+ 2y-+22-4+3=0 B TOUuKe
M, (1; 1; =3).

1086. Bouucaurts papuyc R cdepnl, KoTopast Kacaercs
nJaockocred 3x + 2y — 62 — 15=0, 3x + 2y — 62 + 55 =0,

1087, Cdepa, ueHTp KOTOPO#H JeXHT HA NpsIMOH

{2x+4y— z—7=0,
4+ by + 2 — 14 =0,

kKacaetcsi miaockocteft x4 2y —22—2=0, x-+42y—
— 2244 =0. CocraBuThb ypaBHeHHe 3TOH CPepH.

1088. CocraButk ypaBHeHue ciephl, Kacawoulefics AByX
napaJjenbHBIX miaockoctefi 6x — 3y — 22— 35=0, 6x —
— 3y —22+4+63 =0, npuueM 'OZHOH H3 HHX B TOUKe
M, (b; —1; —1). -

1089. CocraButh ypaBHeHHe cdephl ¢ ueHTpoMm C (2, 3;
—1), KOTOpPas OTCeKaeT OT NpSMOM

{ 5x — 4y + 3z + 20 =0,
3x—4y+ z—E8=0
XOpLYy, HMeoLyo AJHHY, paBHyio 16.

1090. Onpeneauts KoopiauHAaTH ueHTpa C u pamuyc r
cdepnl, 3aLaHHOH OJHHUM H3 CIAEAVIOUIHX ypaBHeHWIi:

1) (x =3+ (y+2f+ (2 — 5) = 16;

2) (x+ 1P+ (y— 3P+ 22=09;

3) 24P+ 22 —4x—2y+22—19=0;

4) B2+ P+ 22— 62=0;

5) x2+ 2 4 22+ 20y =0.

1091, CocraBHTb MapaMeTpPHUECKHe YDaBHEHHUST THaAMeTPAa
cheprr ¥+ y*+ 22+ 2x — 6y + 2 — 11 =0, nepnesguxy-
JIPHOTO K INIOCKOCTH DX~y 422 — 17=0.
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1092, CocTaBuTh KaHOHHYECKHE YpPaBHEHHS JAHaMerpa
cdepH X%+ 2+ 22 — x4 3y + 2 — 13 =0, napaanesnpHoro
npamoit x=2f{—1, y=—3t-45, 2=4t47. :

1093. YCTaHOBHTB, Kak pacnoJoxxera touka A (2; —1;3)
OTHOCHTEIbHO KAXOOH H3 clelyIoluX chep — BHYTPH, BHE
HJAH Ha TOBEPXHOCTH:

) x =3P+ (y+ 1P+ @—1P=4

2) (x4 4P+ (y — 1Y + (= + 12)* =625;

8) (x =6+ (y— 17+ (z — 2 =25;

4) 2+ 4+ 22 —4x46y—82-422=0;

5) 24 y*+ 22— x4+ 3y—22—3=0.

1094, BHuHCJAHTL KparTuafillee paccTOSHHE OT TOukKd A
710 JaHHOH cheph B CJAEAYIOIIHX CAydadx:

a) A(=2; 6; =3), L4y 422=4
6) A(9; —4; —3),
x2 4+ y? 4+ 22 14x — 16y — 242 4 241 = 0;
B) A(l; —1; 3), x*+ 2+ 22 —6x -+ 4y — 102 — 62 =0,

1095. Onpenenutb, Kak pacnosoxeHa MNJOCKOCTb OTHO-
cuTeJbHO cdephl — nmepecekaeTr JH, Kacaercs HJAM NpPOXo-
JHT BHe €e; IIJIOCKOCTb H cdepa 3aLaHK CHAeRYIOWHMHU
YpABHEHUAMHU?

1) 2=38, x24y*+422—6x-+2y—102+22=0;

2 y=1, W4yt 4x—2y — 62+ 14=0;

3) x =375, R4+t —2+4y—22—4=0.

1096. OnpenennuTs, Kak pacHoJjioxKeHa NnpsAMasg OTHOCH-
TeJbHO cdephl — nepecekaer JH, KacaeTcsl HJIH IPOXOIHT

BHe ee; npamag H cdepa 3agaHH CAeAYIOLHMH YpaBHes
HHSIMH:

) x=—2+2, y=3t~—, 2=t—2
x2+y2+22+x—4y——3z+%=0;

2) x—5 u 2425

3 2 =2 °
24124 22— 4x — 6y + 22 —67=0;
3 {.‘Zx— y+22—12=0,
) 2t = 4y— 24+ 6=0,
Xyt 2= 24 2y 42 =43 =0
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. 1097. Ha cdepe (xk—1P+@w+22+(z—8)2=25
Ha#TH TOUKy M, GJHXAaNIIYIO K NJOCKOCTH 3x—42--19=0,
H BBIYHCJAHTEL paccTostnie d oT TOukH M, 1o aTOf MI0CKoCTH,

1098. Omnpenenuts uentp C u paguye R OKPYXKHOCTH

{ (x — 3+ (g + 2)° + (2 — 1)*= 100,
/ 2x—2y—2+4+9=0.

1099. Touku A(3; —2; b) u B(—1; 6; —3) SBJISIOTCS
KOHIAMH AHAMeTpa OKPYXKHOCTH, NPOXOLAIICH Yepes Touky
c(l; —4; 1. COCTaBHTb ypaBHEHHS 3TOH OKPYKHOCTH,

1100. Touxa C(1; ; —2) ABageTCa LEHTPOM OKPYXK«
HOCTH, OTCceKawlle#d or npﬂmoﬁ

{ 2k —y+22—12=0,
4x —T7y—2z+6=0

Xopny, MjauHa KoTopodt paBHa 8. CocTaBuTb YpaBHEHHS
5TOH OKPYKHOCTH.

1101. CocTaBuTh YpaBHEHHH Opr}KHOCTH, npoxonsiuiei
yepes Tpu TOUkH M, (3; —1; —2), My(1; 1; —2) u M3(—1; 3; 0).
1102. JlaHsl n1Be cq)epbl
(x —m) + (y — )’ + (2 — p)’ =Rj, »
2
(x — mof + (g — 1)’ + (2 — po)° = RS,
KOTOpEIE TMEPECeKaloTCs N0 OKPYKHOCTH, Jexale# B HeKo-
TOpOi mJaockocTH T. Jlokasarp, uTo Jwobas chepa, mpos
X0Jsiasl 4epe3 OKDPYXKHOCTh NepeceveHHs NAHHBIX cdep,

a TaK¥Xe IJOCKOCTb T MOI‘YT OLITH npeAcCTaBJIeHbl ypaB-
HeHUeM BHJIa

all x—mz) +@—n)Y+E—p) ——R]+
+ B8 [(x— my)’ + (y — 1)* + (2 — poy’ — R3] =0

npH HaAJexameM BeIOope YHces a H f.
1103. CocraBuTh ypaBHeHHe MNJOCKOCTH, MPOXOAsILe
yepe3 JHHHUIO mepeceueHHs ABYX cdep:

2x2 4+ 242+ 222+ 3¢ — 2y + 2 —5=0,
2+ P2+ 2 —=x+3y—224+1=0.

1104. CocraBuTh ypaBHeHHe chephl, npoxoidilesi yepes
Haya/ 0 KOODIAHHAT U OKPYIKHOCTb

{ x2+y2+2‘2=25.
2x—3y+52—5=0.
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1105. CocraBuTh ypaBHeHHe chephl, npoxonsueR uepes
OKPY2KHOCTb

24 y?t 22=2x 43y —62—5=0,
{ 5x 42y —2—3=0

u Toury A(2; —1; 1).
1106. CocraBuTh ypaBHeHHe cdephl, TPOXOAsIUell yepea
JBe OKPYXHOCTH:

x2 4 22 =25, {x2+z2=16,
{ y=2’ y=3~

1107. CocTaBHTh YypaBHEHHE KacaTeJbHOH MJIOCKOCTH
x chepe X2+ y* 4 22=49 B Touke M, (6; —3; —2).

1108. JToka3aTb, 4TO MJIOCKOCTH 2X — By + 32— 49=10
xacaetes cepht X2 4= ¢ -+ 2% =49, BBIYMCAUTD KOOPAHHATHI
TOYKH KacaHuud.

1109. Tlpu xakux 3HAYEHHAX a MJOCKOCTh X 4+ Y - 2 ==a
kacaetcst chepnl x2+ 2+ 22=12,

1110. CocrtaBuTe ypaBHEHHE KacCaTeJbHOH TIIJIOCKOCTH
x chepe (x—3P+4(y—1Y+(2+2)>=24 B Touxe M, (—1; 3; 0).

1111. Touxa M, (x; y;; 2;) NeKUT Ha chepe X212 22=r2,
CocTaBHTbh YpaBHeHHe KacaTeJbHOH MJOCKOCTH K 3TOH
cthepe B Touke M. -

1112, BriBeCTH ycJOBHE, IIPH KOTOPOM MJOCKOCTh Ax-4-
-+ By 4 Cz -+ D =0 kacaerca cohepwr x?+ y? + 22= R2,

1113. Touxka M, (x;; yi; 2;) nexur Ha cdepe (x — a)? 4
+ (y — B)? 4 (2 — y)*=r?. CocraBuTh ypaBHEeHHe KacaTeb-
HOH MJIOCKOCTH XK 3TOI cdepe B Touxke M,.

1114, Yepes TOouxkd mnepeceyeHus NpsiMod x=3f — 5,
y=5t—11, 2=—4t+9 u cheper (x+2%2+(y — )2+
-+(2 4+ 5)* =49 nposeaeHH KacaTe/JbHbIE IIJIOCKOCTH K 3TOf
cthepe. CocTaBuTh UX ypaBHEHHA.

1115, CocraBuTh ypaBHEHHA TJOCKOCTEH, KacaTeJbHbIX
K chepe x>+ y?+ 22=9 u napa/uueJbHBIX IJOCKOCTH X-}-
+2y — 224 15=0.

- 1116, CocTaBuTb ypaBHEHHUS INJOCKOCTeH, KacaTeJbHbIX
K chepe (x — 3% 4+ (y + 2)2 + (2 — 1) =25 n napasie bHbIX
niaockoetd 4x -+ 32— 17=0.

1117, CocraBuTh ypaBHEHHs MJOCKOCTEH, KacaTeJbHbIX
K chepe x2+y2+22—10x-11-2y+2(153z—11_{1_’)7=0 H_{Papa.n.rle.ub-

x+5__y—1__ 2+ x _y+!_2—38
HEX IPAMBIM ~—5—=""—g =5 —, ~ 3= —5 =5
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1118. JlokazaTh, uTO Yepes NpAMYIo
{ 8¢ — 11y 4+82—30=0,
X—y—22=0

MOJKHO TPOBECTH JBe IJIOCKOCTH, KacaTeJbHhe X edepe
X4+ 224+ 2c—6y+42—15=0, u cocTaBUThL HX
ypaBHeHHS. -

+ 6

1119. JJoxasats, 4TO Yepes NPpIMYyIo -’5-5——=y+3 =21

HeJb35 IPOBECTH IJIOCKOCTb, KacaTeAbHYIO K chepe X2+ +
+22—4x 4+ 2y — 4z 4+ 4=0.

1120. oxasars, 4TO uepe3 IMpsaMyl x==4f-44, y=
=3f{+4+1, 2=17-41 MOXHO NpPOBECTH TOJBKO OJHY MJO-
CKOCTh, Kacareabnyio K ctepe x%24 y?+4 22— 2x + 6y +
- 22 4+ 8==0, u cocTaBuTh ee ypapHeHHe,

§ 45. ¥pasHeHHs NMJAOCKOCTH, mpamoit U cdepnl
B BEKTOPHOH CHMBOJHKE

B nansrefimmeM cHMBodl M (r) osnauaer, uTo 7 €CTh pazHyc-BEKTOP
Toukd M.

1121, CocraBuTh YypaBHeHHe IIJIOCKOCTH @, KoTopas
NPOXoLHT Ueped TOURY M, (ro) 1 HMeeT HOp Ma/IbHBIH BEKTOD n1.

Pemerue *). INycts M (r) — nponasoabHaa Touka. OHa JKHT

B TJIOCKOCTH @ B TOM M TOJBKO B TOM CJayyae, KOria BekTop MM
nepnenguHKyaaped K n. [IpU3HAKOM NEPNEHIAKYJMAPHOCTH BEKTOPOB
SBJfETC PABEHCTBO HYJIO HX CKasMgpHoro npoussefienus. Takum o6pas

soM, MoM L n B TOM H TOMBKO B TOM €Jyyae, KOrjia

_- MM +n=0. (1)
BoipasuM Bektop MM uepes pajHyCH-BeKTODH €ro KOHUA M Hauada:
MM =t —ry.
Orciona 1 u3 (1) maxomum:
(r —ry)n=0, (2)

DTo ecTh YpaBHEHWE NJOCKOCTH O B BEKTODHOX CHMBOJIHKE, €My yno-
BJETBOPSET PARUYC-BEKTOp r TOUKM M B TOM K TOJMBKO B TOM Cayuae,
Korza M JIeXXHT HAa TJIOCKOCTH O [r HA3BIBAeTCA TEKYIIMM PajHyCOM-
BEKTOPOM YpaBHeHHS (2)].

1122. oka3ars, 4To ypaBHeHHe rn -+ D = 0 onpenenser
MJ0CKOCTh, INEpPHEHIUKYJSPHYI0O K BeKTOpy n. Hamucats

*) 3anaum 1121 u 1129 cymecTBeHHH AJS NPAaBHIBHOrO MOHHMAHHA
sanay atoro maparpada. Mx peirenna npuBoafTca B TCKCTE.

170



ypaBHeHHe 9TOHl IJOCKOCTH B KOOpJHHArax I[pH YCJOBHH,
qTO n={A, BI: C}

1123. Jaunl epuHnyHbA BexkTop n° H yHcao p > 0. Jlo-
Ka3aTh, YTO ypaBHeHHe rn® — p =0 onpele/sieT IJIOCKOCT,
nepneHAHKY IIPHYIO K BEKTODY n’, 1 4TO p ecTb PacCTOSIHHE
oT Hauasna KOOpIHMHAT RO miocKocTH. Hanucars ypasHeHHe
oTOfi NJOCKOCTH B KOODAMHATAX INPH YCJOBHM, UTO BeKs
top n® 06pasyeT ¢ KOOPAHHATHBIMH OCAMH YIiubl o, f§ H y.

1124. Bruucautsb paccrostiue d ot Touku M, (r;) mo noo-
ckocta rn® — p=0. Bulpasurs paccrofdue d Takxke B KO«
opAMHATAaX TNpPH YCJIOBHH, YT0 ri={x; y; 2}, n'=
= {cos a; cosP; cosy}.

1125. Haust jgse Touku M, (r;) u M,(r,). Cocrasurh
ypaBHeHHe IJIOCKOCTH, KOTOpas NPOXOXMT uepes TOUKy M,

nephneHAHKYJAAPHO K BEKTODY MM,. Hanucarp ypaBHeHHe
5TOH TJOCKOCTH TaKxKe B KOODJHHATaX NpPH YCJIOBHH, HYTO
ri={x; g 2h ro={x ¥ 23

1126. CocTaBUTh YpaBHEHHe NJIOCKOCTH, KOTOpAasl MHpo-
xoxuT uepe3 Touky M,(r,) napannesbHO BeKTOpaM &@; H a,.
Hanucath ypaBHeHHE 3TOH NJOCKOCTH TaK:Ke B KOODIHHA-
Tax NPH YCJAOBHM, YTO rg=={Xo; Yo 2o} @ ={l;; my n},
ay={ly; my; no}.

1127. CocraBuTb YypaBHeHHe IJIOCKOCTH, IIPOXOjsiniei
yepe3 Tpu Touku M, (r), M,(ry) u M,(r;). Hanucars ypas-
HeHHe 3TOH IVIOCKOCTH TaKxe B KOOPJHHATaxX NpH YCJAOBHH,
uto ri={xp Y15 21} ro={xo; Yo 2o}, *3={x3 Y3 23}

1128. CocTaBHUTh ypaBHeHHEe NJOCKOCTH, KOTOpasi mpo-
XORUT yeped Touky M, (r,) nepneHHKyIAPHO K IJIOCKOCTSIM:
rn;+ D, =0, rn,-+ Dy=0. Hanucate ypaBHeHHe 3TOH
MJIOCKOCTH TaKiKe B KOOpAHHATaX HPH YCJOBHH, UTO rj==
={xe; Yo; 2o}, m={A4y; By; Ci}, np={Ay By; Cy}.

1129, IlokasaTs, uto ypaBHeHHe [(r —rj)a]=0 ompe-
JeJseT NpAMylo, KOTOpast NPOXOAHUT uYepe3 Touky M,(rg)
napaJJie/lbHO BEKTOPY @, T. €. UTO STOMY YpaBHEHHIO y[0-
BJIETBOPSIET pamuyc-BeKTop # Touki M (r) B TOM H TOJLKO
B TOM cJayuae, Korja M JsexdHT Ha YyKa3aHHOH NpAMOIL.

JlokasateabcTBo. PaccMOTPHM IpoH3BOJBHYIO Touky M (r).
[lyers r ynoBnreTBOpsieT NAHHOMY YDABHEHHIO; MO NPABUJIY BHUWTAHHS
BEKTOPOB r — ry= MyM; Tak Kak [(r — #o) a] =0, 1o [MyMa] =0;
C/IE10BaTebHO, BeKTOp MoM KoJuInHeapeH BeKTopy @. 3HAuuT, Touka M
JEMCTBHTEJBLHO JeXHT Ha NpAMoil, KOTOpast NpPOXOAUT uepe3 M, B Ha-
npasneduu Bektopa a. O6pario, nyete M Jexur Ha 9Tolfl mpaMoi.
Torna MpM xonnnmeapen a. Caegorareabno, [MgMa] = 0; HO MM =
=r=—rq orcoaa [(r—ro)a]l=0  Hrak, safaHHOMY YpaBHEHHIO
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YROBAETBOPACT PAXMYC-BEKTOD £ TOURH M B TOM U TOJBKO B TOM caye
gae, Korja "M JIeMMT Ha yKasaHHO# npaMofl (r Ha3HBaeTca TOKYmuM
pPalHyc-BEKTOPOM YDaBHEHHS).

1130. IokasaTe, YTO ypaBHeHHe [ra]=m omnpeneaser
NpAMY0, NapaJie/ibHYI0 BeKTOpY 4.

1131. JlokasaTb, uTO napaMeTpHueckoe YpaBHEHHe r==
=r, - at, T1e ! — nepeMeHHHI napaMeTp, onpeneaser npsa-
MyIO, KOTODas TNpOXOAHT uepe3 Touky M,(ry) (1. e. npn
n3MeHeHuHn ¢ Touka M (r) nBuxKeTCA N0 yKA3aHHOH MpsIMOil),
Hanucath B KOOpIHHATAX KAHOHHYECKHE yPaBHEHUA 5TOH
NpSIMON NPHU YCHOBHH, UTO ro=={Xy Yo 2o} @={l; m; n.

1132, ITpamas npoxoaut yepes nipe ToukH: M, (ry) u M, (7).
CocTaBHTh €€ yDaBHeHHS B BHAe, VKAa3aHHOM B 3ajauax
1129, 1130, 1131.

1133. CoctaBuTh YypaBHeHHe IIJIOCKOCTH, NPOXONsiuei
yepe3 Touky M, (r,) nepneHIHKYIAIPHO K NpAMOH r = r — af.
Hanucare ypaBHeHHe 3TOH IJIOCKOCTH TAKXe B KOODJAHHATAX
IPH YCJIOBHH, uTO ry=={x; yi; 21}, a={l; m; n}.

1134, CocTaBuTh ypaBHEHHE IIJIOCKOCTH, NPOXOAslIel
uepe3 TOuky Mqy(ry) napaanesbHo mnpaAMEM [ra;]==m,,
[ra,) = m,. ¢«

1135. CocTaBHTh YypaBHeHHE NJOCKOCTH, NpOXoxsiiei
yepes TOuky M,(r,) NepneHIUKYJApPHO K MJIOCKOCTAM
rn -+ D=0, roy+4 Dy=0.

1136. TIpsamas npoxomut uepe3 Touky M,(r,) nepmnen-
IHKYMAPHO K MJOCKOCTH rn -+ D =0. CocraButh ee ypas-
HeHWe B mapaMeTpHUecKOoM BHZAe. HamucaTh KaHOHHYecKoe
ypaBHeHHe 3TOH NpSIMOM B KOOpPAHHATAX NPH YCJOBHH, YTO
ro={xg; yo 2o}, n={A; B; C}L

1137, Tlpamas npoxoxuT uepe3 Touky My(ry) napad-
JIeJIbHO TJ0CKOCTAM rnr -+ D=0, rn, 4+ Dy==0. CocTasurs
ee ypaBHeHHe B mapaMerpuueckoM sHuae. HamucaTh kaHo-
HHUeCKOe ypaBHeHHe 3TOH mnPsAMOH B KOODAMHATAX IpH
YCMOBUH, UTO ri={X;; Yo; 2o}, mi=={A,; By; C1}, ng=={Ay; By; Cs}.

1138. BriBecTH yc/lOBHEe, HNPH KOTOPOM IpsiMasi r==
==r, -+ @f JeXUT Ha TaockocTH rn -+ D ==0. Hamucats 3710
YyCJIOBHE TaKxe B KOOPJHHATAX NPH YCJOBHH, YTO fy==
= {xo; Yoy 2o} @a={l; m; n}, n={A; B; C}.

1139. CocraBuTb ypaBHEHHe IJIOCKOCTH, Npoxozsiied
uyepes NpAMYIO 7 = r, -+ ;! napasnensHo npamoi [ra;]=m.

1140, BuiBecTH YyCJOBHE, NPH KOTOPOM JBe INPAMBIS
r=r +at u r=r,+a,; Jjexar B OJHOH NJOCKOCTH,

1141. Hafitu paguyc-BeKTOp TOUKH NepeceueHus NpsiMon
r=ry-+ at u naockoctn rn-+ D=0, Bouncauth Takxe
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KOOPIHHATH ¥, Y, 2 TOUKH MEpeceueHHs IPH YCJIOBUH, UTO
ro==1{%0: Yo 2o a={l; m; n}, n={4; B; C}.

1142, Hafith paauyc-BekTop mpoekmuu M, (r;) Ha mJo-
ckocTh rn + D ==0. BHYHCIHTD TaKXKe KOODAHHATH X, Y, 2
»TOft TPOEKIHH NIPH YCIOBHH, 4TO Fy=={xy; ¥y; 21}, n={A; B; C}.

1143. Hafitu paauyc-BekTop npoexuun Tourn M; (r) Ha
NPAMYIO 7 == o -+ &f. BEIUHCIHTH TaKKe KOOPAHHATH X, Y, Z
5TOR NPOEKUHM MPH YCJIOBHH, UTO ri=={X;; ¥y 2} ro=
={xq, Yo» 2oh a={l; m; n}

1144. Briyucauth paccroanue d touku M;(r;) or npsa-
Moli r=ry-+ at. Buipa3urh paccrosinue d Takxe B KO-
opAMHATAX NPH YCJOBHH, UTO ;== {X;; ¥1; 21}, Fo=={Xo} Yo 2Zoh
a=={l; ni, l’l}.

1145. Briuncauth kpatuaiiiiee paccTosHue d MeXAy
ABYMS CKDELIHBAIOIIMMHCT NPAMBIMH: ¢ ==f - aif ¥ r==
==y -+ @yf. BEIPasuTh paccrosinue d TaKKe B KOOPAHHATAX
UpH YCJOBHH, UTO

ri={x; Yy 21, ro={xy Yy 25}

a =A{l;; m;n}, ay={ly my nyh

1146. JlokasaTh, UTO ypaBHeHHe (r — ry)? = R? ompene-
aser chepy ¢ uentpom C(ry) u paguycoM, paBHHM R
(T. e. YTO 3TOMY VpaBHEHHIO YLOBJETBOpPHAET paxuyc-
BeKTOD ¥ TOUKH M B TOM M TOJBKO B TOM CJayuae, korma M
JIEKHT HA yKasaHHO# cdepe).

1147. Hafitu panuyc-BeKTOpH TOUEK nepeceyeHHs npsMol
r=at 4 chep r>=R? BHUUCIUTH TaKXKe KOOPAHHATH
TOUEK IepeceueHus INPH YCJOBHH, uTO @=={l; m; n}.

1148. HafiTi paguyCcH-BEKTOPH TOUEK IepeceyeHus mps-
Moli r =r, -+ at u cdeph (r — ro)* = R% BHUHCIHTL TaKkKe
KOOPIHHATH TOUEK MepeceyeHHs] NPH YCJOGBHH, UTO ry==
={xp; Yoy 2o} a={l; m; n}.

1149. Touxka M, (r;) nexur Ha cdepe (r—ry)’=R2
CocTaBuTh ypaBHEHHe KacaTeJbHOH NJAOCKOCTH K 9TOH
cbhepe B Touke M,.

1150, CocraBuTh ypaBHeHHe cdephl, Koropas HuMeeT
uentp C(r,) 1 Kacaetcs mnockocTH rn -+ D =0. Hanucats
ypaBHeHHe aTOH chephl Takxe B KOOPAMHATax MpPH ycJo-
BHH, 4TO ry=={x; yy; 2}, n={A4; B; C}.

1161, CocTaBuTb ypaBHEHHH IJIOCKOCTEH, Kacare/IbHBIX
K chepe r2==R? u mapajneJbHHX MJOCKOCTH rn -+ D=0,
Hanncats ypapHeHHS 3THX TNJIOCKOCTEH TaKXKe B KOODAHU-
HaTax npu yeqaoemuu, uto n=={A4; B; C}.
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1152, Uepes TOUKH NepeceueHHS NPAMON r=r -} af u
chepsl (r — 7o)’ = R? npoBeleHH KacaTejbHble TIJIOCKOCTH
kK srtoli cdepe. CocraButh MX ypapHenusa. Hanuears ypas-
HEHHA 3THX MJOCKOCTeH TakKe B KOOPAMHATAX NPH YCJO-
BHH, UTO to=={X¢; Yo; 2op @=={l; m; n}.

§ 46, TloBepXHOCTH BTOPOrO MOPAAKA

DIMHNCOBAOM HA3HBAETCHA MOBEPXHOCTh, KOTOPas B HEKOTOpOH cn-
cTeMe JEKapTOBHX NPAMOYrOJbHEX KOOPAWHAT ONPelelsieTCs ypaBHe-
HHEM

x2 y2 22
wTEtE=1 (1)

Ypasuende (1) HasHBaeTCd KAHOHHUECKHM YDaBHEHHEM OJIHICOHIA,
Beanundsl a4, b, ¢ cyTts nonyocu siutuncouna (puc. 47). Ecau Bce oumm

Puc. 47.

Pa3JUYHE], SJJIHNCOWX HA3LIBACTCS TPEXOCHHIM; B Cayuae, KOTJa Kakue-
HHOYIb [BE M3 HHX ONMHAKOBH, BSJIIHUNICOUZ SBJASETCS NOBEPXHOCTHIO
ppaulenns. Ecin, Hanpumep, a==>5, 10 ockio Bpauienust Oygzer Oz, Ilpu
= b < ¢ 3JIHNCOHJ BPAIEHUS HABHBAETCH BHITHHYTHM, IpH a=b > ¢—
c&)&amm. B cayuae, xorxa a==b= ¢, SJIHANCOHJL NpPEACTABISIELT COGO
chepy.
I'unepbosontamy Ha3HBAOTCA MOBEPXHOCTH, KOTOPHE B HEKOTOpOil

cHCTeMe JEeKapTOBHIX IPAMOYTOJBHBIX KOODAWHAT ONpeieasaloTcss ypan-
HeHHAMH:

x? 2 2
FrE—T=l @
x2 2 2
wrE-E =L ®

TumepGonoun, onpepenseMufi ypaBHeHHeM (2), Ha3HBaeTcs OJHO-
noJoCTHHM (puc. 48); rumepboncun, onpeinenseMuil ypaBueHueM (3), —
JBYXIONOCTHHM (puc. 49); ypaBHeHus (2) H (3) Ha3WBAOTCH KAaHOHHYE-
CKHMH YpaBHEHHSAMH COOTBETCTRYIOUHX runepbononios, Beanyuns a, b, ¢
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Ha3HBAOTCA MOayocaMH rumepGononnd. B enyyae oxHOMONOCTHOrO rie
nep6oJIOHIA, 33aJaHHOTO YPaBHERHEM (2), TosBKO MepBHe 3 HEX (a H b)
nokaszaHH Ha puc. 48. B cayuae ZBYXMOJOCTHOrO runep6oJOHAA, 3aLaHe
soro ypasHeHHeM (3), oxHa u3 HuxX (MMEmHO, €) mokasaHa Ha pHe. 49,
anepboaouzsl, OnpeleJseMue ypaBHe- L

puamd (2) u (3), mpy a=5 sBaAsOTCA z
JOBEPXHOCTAMH BpalleHHS.

Puc. 48,

[TapaGosnounaMu HASHBAOTCA NOBEPXHOCTH, KOTODHE B HEKOTODOH
cucreMe AEKapTOBHX NPAMOYTOJbHHX KOOPAHHAT ONPeNeMsIOTCH YpaBe
HeHHSIMHU:

7+T=23’ (4)
2 2
%—-——‘%—:22, (8)

TIe p B q — MOJOXHTENBHLIE YyHCsaa, Ha3kIBaeMBI® NapaMeTpaMH napas
Gonouna. Ilapabo.ourn, onpezenseMufi ypanHeHneM (4), RasHBaeTcs
sJsadnTageckuM (puc, 50); mapabosnonn, onpeaenaemuii ypasuennem (5),—
rurepGonuyeckum (pue. 51). Ypapnenus (4) u (5) HA3WBAIOT KaHOHHYE«
CRAMH YDaBHEHHSMU COOTBETCTBYIOINHX mapabononnos. B éayuae, xoraa
P = g, napaboJons, onpefeaseMuli ypaBHeHHeM (4), ABJASETCH NOBEpPXs
HOcThIO Bpainenust (Bokpyr Oz). .

PaccMorpum temeps npeobpasoBaHHe NPOCTPAHCTEA, KOTOPOE HA3KI+
BaeTCA PABHOMEPHHM cxarTueM (HJH DAaBHOMEDHHM PACTSKEHHEM).

Bubepem kakyio-HuGYIb miI0cKoCTh; 08003HauuM ee Gykmo#t o. 3ae
AaiuM, KpoMme TOro, HEKOTOpPOe NOJOXKHTENbHOE uyHeao ¢, [lycts M—
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NPOH3BOJIbHAA TOYKA MPOCTPAHCTBA, HE Jexaulas Ha MIOCKOeTH U, Mo—
OCHOBAaHHWE NEePHeHANKYJIAP4d, ONYIUEHHOrO0 Ha MJIOCKOCTh @ U3 TOUKH M.
Ilepemectum Touky M mno npamoit MM, B uosoe nodoxenune M’ Tak,
YTQOH HMEJO MeCTO PaBeHCTBO

MOM’ =q- MoM

H yrQbH MOCJe NMepeMeLIeHHS TOuKa oOeTalach ¢ TOH e CTOPOHH OT
IJIOCKOCTH @, TJAe oHa Ohia nepsonauadbHo (pue. 52). TouHo Tak Xe
Mpbl [TOCTYNHM CO BCEMH TOYKAMH NPOCTPAHCTBA, HE JIeXKALUIAMH HA I1J10-
CKOCTH O; TOUKH, KOTODEIE DACNOJOXKEHH HAa I[JOCKOCTH ¢, OCTABHM Ha

Puc. 50. Puc. 51,

cBouX Mecrax. Takum o6pa3oM, Bce TOUKH NPOCTPAHCTBAE, 34 HCKIIOYe-
HHeM TeX, YTO JeXaT Ha IJIOCKOCTH O, NePEMECTATCH; OPH 9TOM pace
CTOSIHHE KAaXKAOH TOYKH OT MJIOCKOCTH O H3MEHHUTCS B HEKOTOpoe ompe-
JeJeHHO® YHCJIO pas, ofiee Aag Bcex touek. OnHceBaemoe ceifyac me-

peMellleHHe TOYeK NPOCTPAHCTBA

M Ha3HBAETCS €0 PABHOMEDHHIM CXa-

' THEM K NJOCKOCTH O} YUCJO § HOCHT

M Haspanue KodphHUHEHTa CXKaTHS,

23 ITycrs maHa HeKoTopast MOBepX-

) - HOCTh F; NpH pDaBHOMEPHOM CXKAaTHH
My NPOCTPAHCTBA TOYKH, KOTOPHE €€ CO«

CT4BJAIOT, NEPEMECTATCH H B HOe
BHIX [OJOXKEHUAX COCTABAT IIOBEPXe
Puc. 52. Hoets F’/, Byiem roeoputh, uTO
nosepxHocrs £’ mnoayyeHa 3 F
B pesyJbTaTe PaBHOMEPHOrO CKaTHA npocTpaHcrsa. OxaswBaeTcs, uTo
MHOTHe TORepXHOCTH BTOPOro nopsaka (Bce, KpoMe THIePOONHYECKOro
napabodonia) MOXKHO NOJYYHTh B Pe3yJAbTaTe DPaBHOMEPHOrO CKATHS
H3 NOBEpPXHOCTel BpAalleHHA. '
I pumep. Hoxasarb, YTO NPOH3BOJIBHEIA TPEXOCHBIA S/IIHICOHA

x2 y2 22
@t =l

Moser OHITH moJyueH H3 chepn
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p peayJbrare JBYX MOC/eOBATEMLHEIX DABHOMEDHHIX cxkartuft mpocr-
paHCTBA K KOODAHHATHEIM IIOCKOCTAM: K IVIOCKOCTH Oxy ¢ xoahdunuen-

e
TOM CKATHA ¢ ==— H K naockoetd Ox2 ¢ kKoddhduuueHTOM CKATUSA
b

=7
JlokasaTeabeTso. [Iycrs npousBoguTCS PABHOMEPHO® CXKATHE
, - ¢
npocTpaHCTBA K MJIOCKOCTH Oxy ¢ rosddunuestToM ¢q; == - H TYCTh

M’ (£ Y’y @)—TouKa, B KOTOPYI0 NEPEXOANT NPH STOM TOUKA M (x; y; 2).
Bripa3dM KoODAHMATH X', Y , 2° TOUKH M’ uepes KoOpAMHATH X, ¥, 2
woukd M. Tax Kak npamvas MM’ neprnenaukyaspaa K miockoetd Oxy,
o x =%, ¥ =y. C 1pyroft cTOpoH®Hl, TaK KaK paccTosHHe OT Touku M’
no miaockoeTH Oxy paBHO PacCTOAHHUIO OT Toukd M 10 5TOH IJIOCKOCTH,

¢ ¢
NOMHOEHHOMY Ha 4HCI0 ¢ == = TO 2 = = z,

TaxuM 00pa3oM, MH ITOJy4aeM HCKOMBIE BHIDAXKEHHS:

X =z, Yy =y, 2’=-Z-2. (6)
HJIH
L=y, y=y, 2=%2" (7)

TIpeanoaoxuM, uto M (x; y; 2)—npousBosibHas Touka chepur
x4yt 2=l

SameduM 3J€Ch X, Y, 2 HX BHpakeHuaMa (7); MH MNOJTyuHM:

OTKYyAa

CienosaTensno, touka M’ (x'; »3 2') MexHUT Ha sanumcodie BPALICHUS,
AHanorduso, MHl JOJIKHE OCYLIECTBHTb CXKATHE MPOCTPAHCTBA K MJIOs
¢xoery Oxz no dopmyaam:

a
% = x”’ yr — _5_ yll’ o = 2”;

TOrAA TIOJMYUUM TPEXOCHHA SJMHICOHT W HMEHHO TOT, YPABHEHHE KOTOs
poro maHo B YCJAOBHH 3aJauH.

OrMeTuHM eile, YTO OIZHOMOJOCTHHIM TIHmepGosoun, U rumepSonnyes
ckuli mMapa6oJonun, CyTh JHHeAuaThe TOBEPXHOCTH, T. €. OHH COCTOAT H3
NPAMBIX; 9TH NPAMBIE HASHBAIOTCA OPAMONUHEHHBIMH O0OpA3YIOIUMH
VKa3aHHEIX MOBEPXHOCTEH.

OnuononocTHHH runepsoons, -

2 2 2
a b c?
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AMEST JBe CHCTEMH INPAMOJHHeAHHX 06pasyiomux, XOTOophle onpejes
JSI0TCA YPABHEHHAMH:

o (E+3)=p(48) | e(Erd)=0(1-3)
Lo(z-5)=e(-4)  [pl-5)=a(+4)

rfe @ ¥ P — HEeKOTODBle YHCJA, HE pABHHE OJHOBPEMEHHO HY/IO. [He
nep6oJsuueckuit mapaboJsoun

X y?

—— =22

P q

TaKXKe HMeeT JBe CHCTEMBI NPAMOJHHEAHHX 06pa3ylomuX, KOTODHE
onpeleNsioTes YPaBHeHUSMH:

(v [l
| B(—"—_——y—;)=a, I B(-..—"—..-+__9.’;)-_-
L \Vp Vy L \¥Vp V5

KoHHUCCKOR NOBEPXHOCTBIO, HIH KOHYCOM, HA3HBACTCSA NMOBEPXHOCTS,
KOTOpas ONHCHBAeTCA ABHXyWedcss npaMoi (o6pasyloueli) npu yeso-
BHH, 4TO 3T NPAMas NPOXOZHT uepes MOCTOAHHYW TOUKY S H mepeces
KaeT HeKoTopyio onpexenexnyro Juuuio L. Touka S masnBaerca sep-
myHoll Kouyca; JuuHR L — Hanpasasomed.

Huaunaprueckoll MOBEPXHOCTBIO, MAH LUHJAHHADOM, HA3KIBAGTCS MOs
BEPXHOCTb, KOTOPasA OMHCHBAETCA ABMXYuEHcH npamol (obpasywomeit)
NP4 YCJIOBHH, YTO STA NPIMas HMeeT MOCTOSHHOE HAanpaBJeHHE U mepe-
CeKaeT HEKOTODYIO onpeieseHHylo Junuio L (Hanpasasiouyo).

1153, YCTaHOBHTH, UTO MJOCKOCTb ¥ — 2 =0 nepeceraer
x2 2 22 o
SJITHIICOH E'}'% +T=l N0 3JJIHICY; HAHTH €ro mo-

JIYOCH H BepPILIHHHI.
1154, YcTaHOBHTE, UTO MJIOCKOCTD 2 -+ 1 =0 mepecekaer

2 2 2
OJHOTIOJIOCTHHH Tunep6oJous —52— —_ % -+ % == | no runep-

6oJie; HAlTH ee MOJYOCH H BepIIHHH,
1155, ¥YcTaHOBHTB, UTO NJOCKOCTDb ¥ -+ 6 = 0 nepecekaer
2

o 2
runepboauueckud napabGoJons 55——%=62 no napagouJe;
HaHTH ee mapaMeTp H BepIUHHY. .

1156. HaiTy ypaBHeHHS NPOeKUHH HA KOODPAMHATHHIE
NJOCKOCTH CeUeHHs SJIIHNTHYECKOT0 napaboonia 3 4 22=x
IIJOCKOCTbIO X+ 2y — 2 =0 .

1157, YcTaHOBUTh, KaKasl JHHHUS SBJATCE CeUeHHeM

2 2 2
SJTHIICONAA f—Q -+ .yZ' + % =1 NJ0CKOCTbIO 2x — 3y 4 42—
— 11 =0, # galiTH ee LEHTp.
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1158. YcTaHOBUTH, Kakasg JHHHA SBJASETCHd CeueHHEM

2 2

X b4
runepBoJHIeCcKOro napagoonaa o~ — 3-==y IJIOCKOCTbIO

8x —3y+42+2=0, u HaliTH ee LEeHTp.
1159, YcraHOBHTH, KAaKHE JIHHHH ONpeAEJsIOTCA CJe-
LYIOUMMH YpaBHEHUAMHU:

1) | L =2, 2)_{ 2 _ L9
3x —y-+62—14=0; x—2y+2=0;
3)[ X2 _|_y_2 2t

4 g — 5= b .
Ox — 6y -+ 22 — 28 =0,

g HaliTH LEeHT) KaxAOH U3 HHX.
1160. ¥YCcTaHOBHTbH, IIPH KAKHX SHAUEHHAX M IJOCKOCTH
x -+ mz—1=0 nepecekaer ABYXHOJOCTHHH TrUIepOOJIOUT,
%2+ y?— 2= ~1 a) no sauuncy, 6) mo runepboe.
1161. YcTaHOBHTh, NPH KaKUX S3HAYEHHAX M NJOCKOCTH
x-l—my2—2=0 nepecekaeT sJIMUNTHUECKUH IapaboJionp,

2 2
%+ 5=y 2) no samncy, 6) mo mapaGoze.
1162, dokasaTh, UuTO 3SJAJHOTHUECKUH IapaboJour
2 2
.%--|--Z—7_—.2y HMeeT OJHY O0OWYI TOYKY € MJOCKOCThIO

2% —2y—2—10=0, u HaliTH ee KOODAHHATH.
1163, [loxasatp, UTO ABYXIOJIOCTHHH rHuepOoJoun

5 +T—ﬁ=—l UMeeT ofHy OOy TOYKy ¢ HJo-

cKocThio Dx -+ 22+ 5=0, u HaliTH ee xgopm&gxam.
2
1164, Jloxasats, uro smmumcont 4+ 4 + 5 =1

HMeeT oHY O6ILLY 0 TOUKY C JOCKOCTHIO 4% —3y--122—54=0,
H HaiTH ee KOOpAUHATHI.
1165, Onpene/uTb, NPH KAKOM SHAYEHHH M IIJIOCKOCTb

2 2
x— 2 — 22+ m=0 xacaeres SIMNCORAA Tor + 4= +
22
+5 =1L

1166, CocTaBuTb YypaBHeHHe MJIOCKOCTH, NEpIeHIHKY-
JSAPHOK K BeKTOpy n={2; -2--1; —2} ¥ kacalooueies sJMn-

LA
THYeCKOro napabosonia —5 = <= 22.

1167, Ilposectn KacaTesbHBle IJIOCKOCTH K 3JIHICOHAY
4x* 4 16y? 4 82°=1 mapasreJbHO nJOCKOCTH X — 2y -F

179



22 4 17 =0; BHIYUCIHUTL DACCTOSIHHE MEXIY HAHTeHHKIMHU
NJOCKOCTSIMH.
1168. KosdduuueHT paBHOMEPHOro CXKaTHH IpOCTpaH-

3
cTBa K IIOCKOCTH Oy2 pasen . CocTaBHTL ypaBsHeHHE Mo-

BEPXHOCTH, B KOTOPYIO IDH TakOM CXKaTHH Npeobpasyerca
chepa x?+ y? + 2*=25.
1169. CocTaBuTh YypapHeHHe IIOBEPXHOCTH, B KOTODVIO

2 2 2
npeoGpasyeTes 3JIHICOHT, g—4 + —35— + —fg = 1 npu Tpex no-

CJIelOBATEeJNbHBIX DPABHOMEpDHBIX CXKAaTHAX MNPOCTPAHCTBA
K KOOPAHHATHBEIM MJOCKOCTSIM, €CJHd KO3(PPUIUSHT CXKaTHs

4
K njockoctH Oxy paBeH K nJsockoctH Ox2 pased —

4 5

3

n k njockoctu Oyz pasen —.

1170. Onpepenuts Ko3pdhHUHEHTH ¢, H ¢y ABYX IOCJe~

JOoBaTeJbHHX PAaBHOMEPHBIX CXATHH NPOCTPAHCTBA K KOOD-

nuHaTHBIM mnJaockocTaM Oxy, Oxz, xoTophle mnpeobpasyior
2

2 2
chepy x24y?+ 2?=25 B 'sasmmncoun —;B- + i’—ﬁ -+ 34 =1,
1171, CocraBuTh ypaBHeHHE IOBEPXHOCTH, o0pas3oBaH-
2 2
HO#i BpailleHHeM saJjaunca =5 + % =1, x==0 BoKkpyr
ocu Oy.

Pemenue®). Ilycte M (x; y; 2) — npou3BoJibHAA TOYKA PO~
cTpaHciBa, C — ocHOBaume NMepneHiUKyJ/apa, ONYIIeHHOrO H3 TOUKH M

Puc. 53.

na ock Oy (puc. 53). BpauueHHeM 3TOro nepherIHKyaspa BoKpyr och Oy
Touka M MoxeT GHTh.NepeBefeHa B ILIOcKOCTb Oyz; B STOM pacmo.o-

skernn o6osuaunmee N (0; V; Z). Takkak CM =CN u CM =V x* + 22,

¥) 3apgaya 1171 peinena sjech Kak THIOBad.
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.

IZI"VX2+22. (1)
Kpoume TOro, OYeBHAHO, YTO

CN=1Z], 10

Y=y. 2y

Touka M JeXHT Ha paccMaTpHBaeMOIl TOBePXHOCTH BpAIUEHHS B TOM
B TONMBKO B TOM cJydyae, Korfa N JeXHT Ha JaHHOM 9JLIHMCE, T.e.

xorjaa y? 72
77'2— _éz— = |; . (3)

ppHHHMAsl BO BHHMaHHe paBedcTsa (1) u (2), orciona moayuaem ypas-
HeHHe A8 KOODAHHAT Toukd M:

N
wr—m=L (4)

W3 npeapiaymero fiCHO, 4TO OHO YHAORJETBODSAETCS B TOM H TOJbKO
B TOM CJyd4ae, KOrapa Touka M Jexut Ha paccMaTpHBaeMoil MoBepXHO-
et Bpamenns. CaenoBarenbHo, ypaBHenue (4) H ecTh HCKOMOe ypaBs
HeHHe 3TOH IIOBEpPXHOCTH,

1172. CocTapuTh ypaBHEHHE [OBEPXHOCTH, 0Gpa3oBaH-
o x? 2
HOHl BpallleHHeM 3JIIHMNCA -35—+%= l, 2=0 Boxkpyr

ocu Ox.

"1173. CocTaBuTh ypaBHEHHe MOBEPXHOCTH, 06pa3oBaH-
2

o X 2¢
HOH BpallleHHeM THIepOOJE —5 — 7 = 1, y=0 Boxkpyr

02
ocu 0Oz.
1174. oxasaTbh, UYTO TpPeXOCHHIY SJJIMICOHUJ, oOlipere-

} x? y? 22
JsieMblil ypaBHEHHEM -57+#+c—2= 1, MOxeT GHITh mo-

x2 y2
Jy4eH B Pe3yJbTaTe BpalleHHs SMIHACA —5 + r=1,2=0

Boxpyr ocu Ox U mocJenylowero pPaBHOMEPHOIO CKaTHd
IpocTpaHceTBa kK miaockocerd Oxy.

1175. Jloka3aTh, YTO OJHONOJOCTHHIH runmepGoJoun,
22

- x2 2
onpeie/geMbli ypaBHeHHeM - + -%;— —— = l, wMmoxer

61;m: MoJAyueH B pe3yJbTaTe BpailleHHs runepSoJinl
X 22

-7 — 7z == 1, y =0 Bokpyr oc# 0z 1 TOCJEAYIOLIErO PAaBHO-
MEPHOTO CXKAaTHA NpocTpaHcTBa K maockocty Oxz.

1176. JlokasaTh, dTO JABYXMOJOCTHHIE rHuepGoJons,
onpenesieMblii ypaBHeHHEM z—:+-%§——-%§-=—l, MOXKeT
621;11‘5 TOJyYeH B pesyJbTare BpalIGHUS runep6osl
—c—.;-———gz—= , y=0 Boxkpyr oci Oz u mnocjaenywollero

P4BHOMEpPHOTO CXAaTHA NPOCTPAHCTBA K miockocta Oxz.
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1177. Jlokasarh, YTO 3JANMUNTHUECKHH napaboNoni, onpe-
JleasieMBI ypaBHEHUEM - -+ —y5-=2z, MOXeT OBbITh IOJIY-

ued B pe3yJbTaTe BpaweHus napaboael x2=2pz, y=20
BOKPYT ocy Oz2 ¥ NoCJAeAYIOUETO PABHOMEPHOr'0 CXKaTHS IPo-
CTPaHCTBA K mJockoctH Oxz.

1178. CocraBHTh ypaBHeHHE HOBEPXHOCTH, o0pa3oBaH-
HOWl MBMKeHHeM mnapalboJbl, [pPH YCJOBHH, UYTO 3Ta mHapa-
60J/1a BCE BpeMs OCTaeTCsd B IJIOCKOCTH, NMEPNEHIUKYISPHOH
k ocu Oy, npuyeM och napaGoJbl He MeHsieT CBOEro Hampa-
BJeHU, Bepmmla CKOJAb3UT IO 1 pyroit napabdose, 3aTaHHOH
ypaBHeHUsIMH y’= —2¢z, x=0. IlogBmxHas napaﬁoﬂa
B OJHOM H3 CBOHX NOJIOXXEHHH TaHa ypaBHEHHAMH x2 = 2pz,
y=0.

1179, JokasaTh, 4TO ypaBHEHHE 2 =Xy ONpeIeseT
runep6oanyeckuii mapa6oJouT.

1180. Ha#itu TOuku nmepeceueHus nosepxaocm H OIpaMoi:

ﬁ y_2 22 x—3;y—4_z+2‘
Dgr+a5+5=1! =n 3 6 4 °

X2y 2 __ x__ ¥y __=z2+2,
)T~ 7=! B == ¢
x_2 ¥ x+1 __ y—2 =243,
) F+5=2 H 5~ T =5 !
¥ x __y—2 _z+1
4) g—7T==? H 3=~ =73

1181. okasaTh, uTO NJOCKOETh 2x — 12y — 2 + 16 =0
nepecekaer runepboanueckuit mapabosoun x% — 4y? =2z
no NPAMOJHHEHHBIM o6pasyomuM. CoCTaBHTb YpaBHEHUS
STHX NPSIMOJHHEHHHIX 06pasyollux.

1182, JJoxasaTh, YTO MJOCKOCTb 4X — by — 102 — 20 =0

2 22
nepeceKaeT OXHOMOJIOCTHHHA runep6oaouy 25+y —5=1

no npaMmoJuHeHHbIM o6pasyioumuM. CoCcTaBHTh YpaBHEHHUS
9THX HPSAMOJIHHEHHHX 06pasylolux.

1183. Y6emuBmuck, uto Touka M(1l; 3; —1) maexur Ha
runepGoJuueckoM napatonoume 4x2— 2=y, cocTaBHTH
ypaBHEeHHS ero NpAMOJHHEHHBIX 00pasyoLuX, IPOXOAALIHKX
u:pe3 M.

1184. CocraBuTh YPaBHEHHS NMPSIMOJHHEHHEIX 00pasyio-

xE 2 22
WUX OXHOMOJOCTHOrO runepbosonaa -4—+%- "'"IE=I
napaJieabHHX Inockoetd 6x 4 4y 4 32 — 17=0.
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1185, Y@enupimuch, uto Touka A(—2; 0; 1) JexuT Ha
2 2

X
ppnepBOJHIeCKOM napabosoune - — %-=z, ONpeeuTh

ocTpHI Yroda, 0o6pasoBaHHBId €ro NpAMoJMHEHHBIMH oGpa-
gylOUIMMH, NPOXOAAUIMMH Hepes A. _

1186, CocraBuTb ypapHEHHE KOHYca, BEPIIHHA KOTOPOTro
gaxXOAMTCA B Hayaje KOODAMHAT, a4 HanpasJAlOLIAd JaHa
ypaBHEHHAMH:

2 2 2 2
D{%+%=, %{%+%=L
y=20;

1187. IlokasaTh, uTO YpaBHeHHe 2’=xy omnpefenser
KOHYC C BEpIIHHOH B HayajJe KOODJAHHAT.

1188, CocTaBuTh ypaBHEHHE KOHYCA C BepINMHOH B Ha-
yaJe KOOPJAMHAT, HampaBJAKIasd KOTOPOro JaHa ypapHe-
puaMa x2—224-1=0, y—2+4 1=0.

1189, CocrasuTh ypaBHeHHe KOHyca C BePIIHHOH B TOUKe
(0; G; 0)2, HanpapJaflollas KOTODOTO JAaHa YpaBHEHHIMHU

2 R .
%2——{- —%—2—= 1, 2=0. .

1190. CocTaBuTh ypaBHeHHE KOHYyCa, BeplIiHa KOTOPOro
Haxonures B Touke (3; —1; —2), a Hanpamaswomas xgauna
ypasHeHUAMH x4 2 —22=1, x—y+2=0.

1191, Ocy Oz gBJaserca OCbIO KDPYIJOro KOHyca
¢ BepIIHHOH B HauaJje KOoOpAuHAT, Touka M,;(3; —4; 7)
JeXKHT Ha ero mosepxHocTH. CoCTaBHTbL ypaBHEHHE 3TOro
KoHyca. '

1192, Ocb Oy aBasercs OCbIO KPYIVIOro KOHYCA C BepIIH-
HOH B HayaJe KOOpJAHHAT; ero obpasyloune HaKJIOHEHH!

nox yraoM B 60° x ocn Oy. CocTaBHTb ypaBHEHHE 3TOro
KoHyca.

- 1 .
« 1193, Ilpamas x2 2 = y_'_"gl == zi'l fIBJIETCS OChIO

KPYIJIOro KOHyca, BepUIMHA KOTOpOro JeEeXHT Ha IJOCKO-
¢t Oyz, CocraBuTh YpaBHEHHE 3TOro KOHyca, 3HAfd, YTQ

TOYKa Ml(l; 1; ——g—) JeXKHT Ha €ro MOBEPXHOCTH.

1194, CocrapuTh ypaBHeHHe KPYIJIOrO KOHYcCA, JJA KO-
TOPOr0 OCH KQOPAHHAT SBAATCH 0OpasyoIHMU,
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1195, CocTaBuTh YpaBHEHHE KOHYCA C BEPINHHON B TouKe
S(5; 0; 0), obOpasywoumue KOTOporo Kacawtcad cdepn
x2 +y2 + 22 =0,

1196. CocTaBHTh ypaBHeHHe KOHYCa C BepIUHHOH B Ha-
yajie KOOpJAHHAT, o0pasyloliye KOTOPOTo KacarTca chepw
(k=4 22+ (y — 1P+ (2 — 32 =0. '

1197. CocTaBuTh YypaBHeHHE KOHyca ¢ BepIUHHOH
B Touke S (3;20; —1), ogpasylomne KOTOPOr'o KacaoTcs

ad Y A
2JINIICOHLA ?+-é—+ = 1.

© 1198, CocTaBuTh ypaBHeHHWe IHJAHHJApA, 06pasyiollve
KOTOpPOro mnapaJiesbHbl BekTopy I={2; —3; 4}, a Hanpa-
RJASIIONAS JaHA YpaBHEHHAMH x° 4 y*=09, z=1.

1199, CocTaBUTh ypaBHeHHE LMJMHIPA, HAMpAaBJIAOIIAN
KOTOPOTO faHa ypaBHeHHAMH ¥’ —y’=2, x+y +2=0,
a ofpasywluye NepNeHIUKYJASpHLH K MNJOCKOCTH Hampas-
JsTIoLIeH.

1200, Linaunzp, oGpasyiomile KOTOPOTO NepPHeHAHKY-
JSPHE K TJIOCKOCTH X -+ y — 22 —5=0, omnucan oko.0
chepet x2-+ y?+22=1. CocraBuTb ypaBHeHHe 3TOrO LH-
JHHApA.

1201, Linanuap, o6pasyollHe KOTOPOTO NapaJiebHH
npaMoft x=2t—3, y=—t~+7, z2=—2t-45, onucan
oxoJso cohepu x?+ y? -+ 22 — 2x + 4y -+ 22 — 3 =0. Cocra-
BHTh YpaBHEHHE 3TOTO LHJHHIpA.

1202. CocraBuUTh ypaBHEHHe KPYIJOro LHJAUHApA, NpoO-
Xonsiero uepe3 Tourky S(2; —1; 1), ecsm ero ocwio cary-
wur npamas x=3t+1, y=—2t—2, 2=1¢-}2,

1203, CocraBuTh ypaBHeHHe LMJIMHJPA, ONHCAHHOTO
oxoJo IBYX chep: (x — 20 4 (y — 1)2 4+ 22 =25, x* 4 y*+
422 = 25.



NMPHUJMOXEHHE
SJIEMEHTHl TEOPHH ONPENEJIHTEJEN

§ 1. OnpeneauTead BTOPOro MNOPSIKA M CHCTEMA XBYX
ypaBHeHHH MePBOl CTeneHH C XBYMS HEH3IBECTHBIMH

[lycrh nawa KBagparHas TaOJadua U3 YETHIPEX YHCON a@p, Qg by, bst
a b
(02 bz) ) * M
Uucno a by — ayby HaswBaeTcs onpejesanTeNIeM BTOPOro  TNOPSINKA,
coorBeTcTBYIOMHM Tabauue (1). AtoT onpeaenurTeds 0603HAYASTCA CHV-

2 b
BOJIOM ; COOTBETCTBCHHO HMEeM:
as b,
' ar b
== a;bz — agblu (2)
Ao bg

Uuena ay, a, by, b, Ha3wBalOTCA 3JeMEHTAMH ompefenurtens. onopar,
yTO 9JEeMeHTH a;, by JexkaT Ha IVIaBHOA [JHATOHAJNH ONpeleNHTe]s,
@, by — ua noGounol. TaxuMm o6pa3oM, onpeaeaHTeJs BTOPOrO Mopsiika
PaBEH pAa3HOCTH MEXAY NPOH3BENEHHWSIMH 3JEMEeHTOB, JEXKAIWUX Ha
rJaBHOl H no6ouHOf AuaroHaqsx. Hampuwmep,

-3 2
= ==3¢ 4 = (=1)s 2= =10.
-1 4 ¢4 = (—=1)+2 0
PaccMorpyuy CHCTEMY IBYX ypaBHeHUH
a,x -+ by ==h,
3
{02x+b2y=h2 (@)

€ ABYMS HeuspecTHBIMH %, ¥. (Koadbbuuuentsr a;, &y, @y by ¥ cBOGOI.
UHe yJeHH Ay, Ay NPERNOTIOXKHM JaHHHMR.) BaeneMm oGo3Hauenns

hy by |
Ay =
h2 bz b4 Y

Onpenenurens A, cocTaBJeHHHT H3 K0d5)DHIHEHTOB NPH HEH3BECTHHIX
cHeteMn (3), HasmBaeTca oupeneadresaeM 3rofft cucreMsl, Onpegease
TeMb Ap mnodyuaercd OyTeM 3aMeHHl 9JEMEHTOB mnepBoro Croasdua
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(17 b2

a, hl
ay hy

A= Ay =

(4)




he [ ]
onpenesuTens A cBOGOMHLIME UJCHAMH cucTeMH (3); ompeneaurens A,
NOJYy4YaeTcs 43 OonpejaedurTens A OpH NOMOMM 3aMEHW CBOGOAHEIMH
yJeHAMH CHCTEMH (3) DJIeMEHTOB €ro BTOpPOro croJbua.

Ecin A==0, To cucrema (3) HMeeT €JHMHCTREHHOE DeLICHHE; OHO
onpezeasercs GopMyaaMH

Ay Ay
= VTR ©)

Ecmu A==0 u npu sToM X0Ta OH OAMH H3 ompelenurenelr Ay, Ay

OTJHMYEH OT HYJIS, TO cHCTeMa (3) coBceM He HMeeT pelneHHH (KaK ros
BOPAT, YPABHEHHS STOH CUCTEMBI HECOBMECTHMEI).

Ecag xe A=0, Ho Takke Ay==Ay==0, To cucreMa (3) umeer
GeckoHeyHo MHOro pemenuH (B 3TOM Caydyae OOHO H3 YPaBHeHHH cu-
CTEMH €CThb CJaEICTBWE JPYroro).

[Mycry B ypaBHenuax cucreMul (3) Ay == hy, =0; Torza cucrema (3)
6yaer HMeTb BHI:

a4+ by =0, ayx+ bey=0. (6)

Crcrema ypanuenuii Buia (6) HaswBaeTCst olHODPOAHON; OHA Bcerja
nmeeT HyJeBoe pemrenne: x =0, y=0. Ecau A0, 10 510 pemenue
SIBJISICTCS] CNMHCTBEHHHIM® ecaH xe A==0, To cucrema (6), kpome Hy-
JleBOoro, uMeer GECKOHEYHO MHOTO JAPYTrdX pelieHHH.

1204, BRIYHCJHTbL ONpeIeJHTe H:

1) | =1 4. 213 —4 . 313 6

-5 2| 1 2 5 1ol;
4|3 16 5) la 1 6) |1 1

5 lOl; a al X x|
N|a+l b—c | 8) |cosa —sina

+a ab—acl sina* cosa |

1205, Pewnts ypaBHeHHS:

D)2 x—4 2) |1 4
1 4 lfo; . 3% x—|—22|=0;
3) x x4+ 1 4) 3x -1 3
—4 x+1l=0; % 2x-3‘=‘§"
5 | x41 —5 6) | ¥*—4 -1
1 x—1 =0; x—4 x42 =0;
7) | 4sinx 1 8) | cos8x —sinbx
I-  cosx =0; sin8x cosbx | -
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1206, PenmnTh HepaBeHCTBA!

1) |3c—38 2 |1 5

) > 0; )‘ x + ;
X 1 2 X

df2x—2 1 . 4) | x 3x ‘
7% 2|7 4 ox| <%

1207, HafiTu Bce pellleHH KaxJoi H3 CJAeLYIONHX
CHCTEM YpaBHEHHI:

1){3x-—-5y=13, 2){3y-—4x=1,
2x + 7y = 81; 3x + 4y=18;
3) {2x-—3y=6, 9 (x—yV3 =1,
4 — 6y =5, lxﬁ—sy-—-va
5){ax+by=c, 6) { xV5 —5y=V75,
1208, OnpenesuTb, NpH KakHX 3HAUCHHAX a4 H b CH-
creMa ypaBHeHufi 3x—ay=1, 6x-4+4y=> 1) umeer

eMHCTBEHHOE pellleHHe; 2) He HMeeT pellueHHH] 3) HMeeT
GecKOoHEeYHO MHOro pelIeHHH.

1209. Onpenesnth, NOpPH KaKOM 3HAuYeHHH 4 CHCTeMa
ONHOPOJHBIX ypasHeHHH 13x 4 2y =0, 5x - ay =0 umeer
HeHyJIeBO@ pelIeHHe.

§ 2. OpnopoxHasi cucreMa JABYX YPaBHEHHH nepBoi
CTEeNeHH C TpeMs HEeH3BECTHBIMH

TlycTb faHa cheTeMa ABYX OJHOPOIHMX YpaBHEHHU

{ ax+ by + €,2=0, 1)
asx + boy + c32=0

C TPEMsS HEH3BECTHBIMH X, Y, 2 BBE}LEM 0603H6'-I€HHH:

by ¢ a, ¢
Qy C2

a; by

A=
: Qg bg

A2=

A3=

bg Co

Ecan xora O ofWH u3 onpegeaurenelt A;, Aj, A; He DaBeH HYJ0, TO
Bce pemeHust cheteMu (1) GyAyT onpeleasiThest no hopmyaam

x=0M1, yg=—ANA€t z=A

»
rne ! — npousBoJsbHoe yucao., Kaxaoe oTaesNbHOE PelleHHe MOayYaeTes
OPH KakoM-auG0 onpeaeieHHOM 3HAYECHHH {,

187



Jna npakTHKUY BHYHCIAGHHHA MOJE3HO 3aMETHTh, YTO ONPEISTHTENTH
» Ay, Ag, A3 nmosywaioTcs NPH NOMOUIM TOOYEPEAHOT0 BHYCPKHBAHNA CTOO~

OB Tal. HIBL
( a; b ¢ )
a by e/°

Ecau Bce Tpu ompenenutens Ay, Ay Az DaBHH HYO, TO KO3POULHERTH
ypaBHenu# cuereMsl (1) npomopuuoHameRu. B sToMm cayuae onHO H3
ypaBHEHUN CHCTEMH eCThb CMeACTBHE APYroro B cHcteMa (arTuyeckH
CBOJZUTCS X OLHOMY YVpasHeHHi0. Takas cucTeMa, eCTECTBEHHO, HMEeT
GeCcKOHEUHO MHOTO peiueHH#; 4yTOOH MOAYIMTh KaKoe-HHGYIb H3 HHX,
CASAYET MABYM HEH3BECTHHIM HDPUIATH IIPOH3BOJBHO UHCAECHHBIE 3HAye-
HHSA, 4 TPeThe HAafTH u3 yPaBHEHHA.

1210, Hafitn Bce peileHUsl KaxAOH# U3 CJjelYIOLLHX CH-
CTeM ypaBHEeHHUH:

1) ( 8x — 2y + 52 =0, N[ 3x— 2 + 2=0,
{ x4+ 2y —3z=0; Jl6x-——4y+3z=0;
3 x—3y+ z=0, 4)
{2x—9y+32=0; x4+ 2y— 2==0;
3x—2y+ =2=0, 6) { 2x— y—22=0,

{3x—2y+ z==0,
x4+ 2y —32=0; { X — 3y + 22=0;

5){

[ x+2y— 2=0, 8) [ 3x—5by+ =z==0,
{3x—5y+22-——-0; x4+ 2y — 2=0;

9) x+3y— z2=0, 10) {ax+ y+ =z=0,
{5x—3y+ z=0; x— y+az=0;
ax + 2y — z=0, 12) ( x— 3y +az=0,
{2x+by—32=0; {bx+6y—- z==0.

11)

§ 3. OnpeaeauTean TpeTbero mopsaiKa

[Mycrs nasa KBajaparHas TabJdHUA H3 AEBATH UYMCe] @y, ag, ds, by,
b2, b35 €1, €2y €3
a, b, ¢
a by ¢ |, (1)
as by ¢

OnpegneauTeqeM TPeTHETo NoOpPsIKa, COOTBETCTBYIOWHM Tabauue (1),
HasnBaeTCs 4ucilo, 00o3HayaeMoe CHMBOJOM

a, bl Cy

a, by ¢y

a; b3 ¢3
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§ ompejeasieMoe PaBEeHCTBOM

a by ¢
ay by €y | ==0a,10503 + b10285 & 010303 = byaz— b 0503 — a0, (2)
as by ¢

Uwena @y, Qo Qs by, bg, b3, €|, €9 C3 HA3WBAIOTCH DJMEMEHTaMH Onpe-
penntens. DJIEMEHTH @i, by, €3 PacHONOMEHH Ha AHATOHAJMH ONpeneu-
ressl, HasHBaeMoil TJaBHOH; SJEMeHTH a3, bj, €, COCTABASIOT €0 mo-
6OUnYIO - [HATOHAMb. JIN NPaKTHKH BHIYHCTEHHH ITOJIE3HO 3aMETHTH, YTQ
nepBHE TPW craraeMee B NpPaBofl yacTH paBeHcrna (2) mpencTaBAfioOT
co00f TNPOH3BeLEHHA JEMEHTOB ONpejesaHTeNs, B3ATHIX [0 TPH Tax,
KaK TNOKa3aHo pasyHyHbBIMH NYHKTHPaAMM Ha HHMKenpusBoLHMOH cXeme
¢cJaCBa.

Uro6u HOAYIUTh CASAYIOLINE TPU UJIeHa MPaBoil YyacTH paBeHcTsa (2),
HYHHO IEePeMHONHTh SJICMEHTH OIpPEeNeNHTeNsT N0 TPH TaK, Kak

. C, a!~ . /b] /CI
L ] . S, ‘\ .
: Pid N
con Lt
/s g ) ',(\'
~ P 7N
JCs Ao, /bz NG
JRate
. SN T ad :l \\
. Ve Lt S~ R
\C,y ay b; s

-

NoKasaHo PpasvdHYHbIMH NOYHKTUPaAMH Ha TOH XKe cxeMme crnpaBa, nocJe
yero y Kaxjoro H3 HafiIeHHKIX NMPOU3BeACHHH H3MEHHTh 3HaK.

B sagauax 1211—1216 TpebyeTcs BBIYHCJHTEH OMmpeje-
JUTEJIH TPEeThero nopsiixa.

121, | 3 —2 1 1212, [1 2 0
~2 1 3l o1 3l
9 0 —2 5 0 —1

1213. 12 0 5 1214.| 2 —1 3
i 3 16]. —2 3 9.
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. CrolicTa onpeneanrteelt

Csoficteo 1, Beanyuna onpenenurens iie U3MEHHTCS, €CJH BCe
ero CTPOKH 3aMEHHTb CToJ0LaMH, DPHUeM KaXKAYK CTPOKY 3aMeHHTH
eToalLOM C TEM Xe HOMEpOM, T. €.

a; b Cy a; Q a3
@y by ¢y |=|by by by,
as ba C3 €; C2 C3

CeofictBo 2. IlepecraHoRka aBYX CTOAGHOB HJH JIBYX CTPOK
onpene/nTeN i PaBHOCH/IBLHA YMHoKeHHIO ero Ha —1. Hanmpumep,

a b ¢ a ¢ b
ay by ey |=—\|as ¢ by |,
as by ¢ as €3 b

~ CBofictBo 3. Ecmm ompeaennTesr HMEET JBa ONHHAKOBHLIX
cTonbiia MAu IBE& OJHHAKOBHIE CTPOKH, TO OH DaBEH HY.JIO.

. CpoficTBo 4. YMHOXKeHME BCEeX SJEMEHTOB OJHOr0 CTOA6LA
RJAM OAHOM CTPOKH oNpefenHTeNss Ha JMI060e YHCJIO R pPaBHOCHIBHO
YMHOKEHUIO ONpeJe/UTe N Ha 5TO uHca0 2. Hanpumep,

ka, b, (] ay bl C
ka2 b2 Ca ="k as b2 € |,
kaa ba C3 a3 b3 C3

CeoiictBo 5 Ecamw Bce 3JMeMEHTH HEKOTOPOro cToabua HJIH
HEKOTOPOH CTPOKH DaBHH HYJIO, TO CaM ONPEASJHTENb PaBeH Hy.Jro.
Arto cBoificTBO €CcTh uacTHH cnyuall npenmaywero (mpu k== 0).

CeofictBo 6, Ecim CoOTBETCTBYIOIHE 3JMeMEHTH ABYX CTOAG-
LOB HMH ABYX CTPOK ONpefesHTeNss NPONOPLUHOHAJLHE, TO ONpenenH-
TeJb DABEH HYJIO.

BoficTrBo 7. Ecaum xaxam#t sjeMedHT #n-ro croabua wWaH
n-31 CTPOKH ONpPeJeJHTeAS NPeACTaBaseT coboi CYMMY JABYX cuaarae-
MBIX, TO ONpefenHTe]b MOXKeT OHTb NPeJCTaBJeH B BHIAE CYMMH
JIBYX ompefenydTenci, #3 KOTOPHX ONHH B M-M CTOJOLE, HAH COOTBET-
CTBEHHO B H-H CTPOKE, HMEeT mepBhle U3 YIOMSAHYTHX CJlaraeMux, a
Jpyro#i — BTOpHIE; SJEMEHTH, CTQAILYE Ha OCTANBHHIX MeCTax, ¥ BceX
Tpex omnpejenanTesNelf ogHH H Te ¥Xe. Hampumep,

7 ” I'4 n

a+ay by ¢ a b ¢ a by ¢
'{a n

aytay by co|=|af by e |+ a7 b o
(4 {4

ai+ay by o ay by ey ay by o

Ceoficteo 8 Ecam g aneMentaM HeKQTOporo cronbua (mu
HEKOTOPO# CTPOKY) NpHOaBHTb COOTBETCTBYIOUHE 3SJEeMEHTH APyroro
eTonbua (uau APYrod CTPOKH), YMHOXKEHHHE HA JI000R OOmHE MHOXH«
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Tesb, TO BEJHYHHA OnpelenuTeJsi NPpH 9TOM HE H3VeHHTCH. Hanpnmep.

a; -+ kb, b1 €3 a b] (451
ayFkby by ¢ |=|a by ¢,
as + kb, b3 C3 a3 b3 Cy

HNansuefimue cBoficTa ompemenuTesNeH CBA3aHH C MOHATHEM aJre-
Gpanueckoro IOMOJHEHHS # MHHOPA. MHHOPOM HEKOTOPOTO 3jeMeHTa
wa3HBAaeTCA ONpejesuTes]b, NOJYHaeMHH H3 JAHHOTO NyTeM BHIUCPKHs
BaHHsl CTPOKH H CToa6na, Ha MNePeceyeHHH KOTOPHIX pacnoJoKeH
STOT SJIEMEHT.

AnreGpanieckoe JonoJHeHHe JUOGOTO SJEMEHTa ONpejesHTeNs
paBHSIETCS MHHOPY STOTO SJEMeHTa, B3SITOMY CO CBOHM 3HAKOM, €CJH
cyMMa HOMEDOB CTPOKH H CToJ0LA, HA MepecevyeHHH KOTOPHX pace
NONOMKEH SJeMEHT, eCTh YHMCJIO YeTHOe, # ¢ OGPATHHIM 3HAKOM, €CJ]H
STO YHCJO HeYeTHOE.

AnreGpanueckoe [gOMOJHEHHE 3JieMeHTa M OyjneM 0603HauaTh
Gospliofi 6YKBOR TOro e HAaHVEHOBAHHA ¥ TeM Xe HOMepoM, 4YTO H
6yksa, KOTOpoll 0603HAYEH caM SJEeMeHT.

Croficrao 9. Onperenutens

L4

@ b ¢
A= as bg Co
as bs Cy

paBeH CyMMe NpOH3BeJeHHN SJIEMEHTOB Kakoro-iu6o cronbua (uan
CTPOKH) Ha MX aarefpauyecKHe NONONHEHHA,
Huauge rosops, HMEIOT MecTO cJaeAylollye pPaBeHCTBa:

A=a,A + a4y + a3y, A=a A+ bB;+ ¢,Cy,
A=0,B, + byB;y + b3B;, A= ayA;+ b3B; + ¢:Cy,
A=0,Cy+ ¢5Cs + ¢3C3, A=a3A; + b3B;3 + ¢;Cs.

B 3apavax 1217—1222 rpe6yercs, He packpriBas ompe-
JeJuTesiedl, NOKAa3aTh CNpaBeAJHBOCTh PABEHCTB.

1217, 3 2 1 3 2 7
-2 3 2|=|-2 3 -—-2/.

4 b 3 4 5 11
Vkazanue Bocmoabszoratrhcfs cBoHceTBOM 8.
1218. 1 =2 3 1 0 0

-2 Il —=§6|=|—2 -3 1.

3 2 7 3 8 —2
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Vraszanue. Bocnonn3onarhes csofcTBoM 8.

1219, | g b, ¢
Qg by Cy
o +oaa, bi+aby, ¢+ acy

I
e

VYV kazauue. Bocnosbszosarbest cBoiersamd 7, 3, 6.

1220. | BOy 4 ve, b, ¢
ﬁbQ "l" Yo bQ Co | = O-
Pos + ves by o3

Ykasauue. Bocnoab3osaThesd croicTeaMu 7 H 6.

1221, | sin®a cos’a cos2a
sin’f  cos’p  cos2B [=0.
siny cos’y cos2y

1222, |0 —a —0b
a 0 —c|[=0.
b c 0

B 3apauax 1223—1227 Tpebyercsd BHYHUCJAHTL Ompe-
neJUTe M, MOJb3ysich OLHUM cBO¥icTBOM 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

| 3 16 . -2 1 —=3].

0 —1 10 3 —4 2
1227. |1 1 1

X y =z

x2 y2 22
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1228. Onpene.rm'renn, naHHble B 3ajavax 12231227,
noJab3yfch cBoHCTBOM 8, npeo6pasoBaTh TaK, YTOOH B Ka-
KOM-JHGO cTOMONE (KK CTPOKE) OTIpeeJHTe NS 1Ba 3/IeMeHTa
CcTaJH PABHLIMH HYJIO, a 3aTeM BHIUKCJNHTL KaKABA N3 HHUX,
BOCIIOJIb30BABIIHCL CBOHCTBOM 9.

B samayax 1229—1232 tpelyercs BHIUHCJIHTHL ONpE-
JeJIATeJH.

1229, [0 a b 1230. 0 sina ciga
a 0 al. 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 CHpaBelJIMBOCTb PaBEHCTB:
1) |1 sina sin®a
1 sinp sin’p |=
1 siny sin’y
= (sin @ — sinB) (sinf — sin y) (sin y — sin a);
9| 1 1 1
tga tgB tgy
tg?e tg*f g’y

__ sin (o = B) sin.(B — y) sin w—a)
- cos? @ cos? f cos? y

-
1234..Pemnuth ypaBHeHHUA:
1 3 x 2) 3 x —4
4 b5 —~1|=0; 2 —1 3 |=0.
2 —1 b x4 10 1 1
1235. Pemuts HepapeHCTBA:
1) 3 -2 1 2)'2,x—|—% —1]
1 x —2|1<l; 1 l —2|>0.
—1 2 —1 5 —3 X

7 0. B, Kaerennx 193



§ 5. Pewwenne m HccreioBaHWE CHCTEMBI TpeX YpaBHEHHH
AepBOH CTEMEHH C TPeMst HEH3BECTHLIMH

PaccMOTpHM CHCTEMY ypaBHeHHH
ax+by+c2=hy,
AoX = by - €9z = hs, (1)
asx -+ byy+csz2=h, ‘

C NEeH3BeCTHRIMH X, y, 2 (xospduuueHTtH @y, by, ..., g H CBOOOZHBIE
yneunl Ay, Hy, hy MPEANOJIOKHUM HAHHBIMH).
BeesneM o0603HaueHHs:

aq b oo by by ¢ a hy oo
A=|ay, by |, Ae=|hy by co|, By=lay, hy c3],
as by ¢ hs by ¢y ay hs cq

a b M
. A, =|ay by, hy
ag by hs

Onpenenurteas A, cocTapjeHHBH H3 KO3(DUIHEHTOB NMPH HEH3BECT-
HBIX CHeTeMnl (1), Ha3bIBaeTcsl onmpejenuTesNeM NaHHOH CHCTEMBI.

[Tonesdo 3aMeTuTh, yro ompefenutends Ay, 4, A, noaydaworcs
M3 onpejeJuTesnss A mpH INOMOIUM 3aMeHbl COOTBETCTBEHHO €ro NepBoro,
BTOPOrO H, HaKOHeL, TPeThero croJyibua-—croabuoM cBOGOIHBIX YJIEHOB
JaHuoH cHCTeMBEI, .

Ecmu A # 0, 10 cucreMa (1) HMeeT eJHHCTBeHHOE pelIeHHe: OHO
onpenengercs GopMynaMu

_ Ay Ay A,
x-..A, y—T, Z—A.

- [TpennosoxyM Temepb, 4YTO ONPEAEJHTENb CHCTEMBI pPaBeH HYJIO;
A=0. Ecu B caysae A==0 xoTs Okl OfHH Ha3 ompejgenutenelt A,, A,
A, ornMueH OoT Hyad, TO cucreMa (1) coBceM He HMeeT perieHHH.

B cayuae, xorna A=0 u onxoBpemenuo A,=0, A, ==0, A,=0,
cuctemMa (1) Takxe MOMXeT COBCeM He HMeTh pelleHn{l; HO ecau
cuctema (1) mpw STHEX YCJOBHAX KMeeT XOTH Obl OJHO pelIeHHE, TO OHA
HMeeT GECKOHeYHO MHOr0 pas/jHuHbX pemeHuit. OnHOpomHO# cHCTeMO#R
Tpex ypaBHEHHIi NepBOH CTEMEHH C TpeMs HEeH3BeCTHHIMH HashBaercd
cHCTeMa BHIa:

ayx+byy=4-¢y2=0,

aﬂ-j—bgy-f‘cbz:o) (2)

agx -+ bgy -+ cs2 =0,
T. €. CHCTeMa ypaBHeHHH, cBoGOLHHE YJEHH KOTOPBIX pPaBHH HYJIO,
OuyeBHpHO, 4TO TaKas CHCTeMa BCerja HMeeT pelleHHe! x=0, y=0,
2=0; oHO HasnBaercas HyJeBHM. Ecau A ¥ 0, To 3T0 pewense

ABJserTcs eRUHCTBeHHmM. Ecnu ke A==0, To oguopojuas cucrema (2)
HMeeT GeCKOHEYHO MHOTO HEeHYJEBHIX pellcHH,
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B samauax [236—1243 Ttpe6yercss YCTAHOBHTb, 4YTO
CUCTEeMEl YDaBHEHHA HVEIT eIHHCTBeHHOE pelleHHe, U
HaHTH ero.

1236. ( x4+ y — 2==36, 1237, x4+2y4 z=4,
{ X+2—y=13 |3x—5y—|—32=1,
ly+z—x=T. 247y — 2=28.
1238. ( 2x — 4y 4 92 =28, 1239, (2¢x 4 y= 5,
R 7x 4+ 3y —~ 62 = —1, [ x4 3z =16,
| 7x 4- 9y — 92 =05. Sy — z=10.
1240, ( x 4 y 4+ 2 =236, 1241.”[' 7%+ 2y 432= 15,
1

2x — 3z =—17, 5x— 3y+2z2=15,
| 6x—bz=7". Ox—11y <45z =35.
1242, (x+y+z=a, 1243. (x—y+z2=aq,
Jx---y—l—z=b, [x+y—z=m
(x+y—2z=c. , y+z—x=c.
1244. HaiiTu Bce pelieHHs CHCTEMBI
x4 2y —4z=1,
{2x-1; y—Hz=—1,
X— y— z=-—2,

1248, HaliTn BCe peiIeHHs CHCTEeMB!
2x — y+ z=-2,
[ x4+ 2y 4 3z=—1,
x —3y —2z=3.
1246. HafiTn BCe pelieHHs CHCTEMH
3x— y+22=5,
‘ 2x — y— z=2,
4x — 2y — 22 = —3.
1247. OnpenenuTb, NpH KaKHX 3HAYEHHAX @ B b cu-
cTeMa ypaBHeHHH
3x ~—2y -+ z=0,
[5x——8y+92=3,
2x4 y+az=-—1
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1) HMeeT eIUHCTBEHHOE pelleHHEe;
2) HediMeeT pelLleHHH;

3) HMeeT 6eCKOHEWHO MHOIO pemIeHUH.
1248. Jloka3aTb, YTO €CJIH cHCTeMa ypaBHeHHH

[ a;x -+ by =c,
1 QX+ boy = ¢y,
L asx 4 by =,
COBMECTHA, TO
) ay b ¢
as by ¢s |=0.
as; by ¢

1249, HafiTu Bce peleHHS CHCTEMBI

2x 4+ y— z2=0,
x+2y4 2=0,
2% — y-+32=0.

1250, Ha#itu Bce pemieHHs CHCTEMBE

x— y— 2=0,
x4+ 4y 4+ 22=0,

3x -+ 7y + 3z2=0.

1251. OnpenenuTh, OpH KAakOM 3HAUEHHH 4 CHCTEMA
OJHOPOAHLIX YpPaBHEHUH

3x— 2y+ 2=0,
ax — 14y + 152=0,

x4 2y~ 3z2=0

HMeeT HEHYJeBOE pelIeHHe,

§ 6. OnpegennTenn yeTBEPTOTO MOPAAKA

Bee cpofictBa onpegeauredefl, nepeuncaesune s § 4, oTHocATCRs
K onpejennTenaM moboro nopsaka. B HacrosmeMm naparpade caeayer
NPUMEHHTb 3TH CBOACTBA /15 BHYHC/ICHHS ONpeje/HTeNed yeTsepTOro
nopsaxa.
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B 3anauax 1252—1260 tpe6yercsti BHIYMCIUTBH OMNpe-

ne.HHTEJIH YeTBEepToro nopainka.

1252, [ —3 O
2 2

1 3

-1 5

1254, |2 —1
0 1

3 —1

3 l

1256. 8 7
—8 2

4 4

0 4

1268. [a b ¢
b a d

c d a

d ¢ b
1260, |0 —a
a0

b c

d e

0 0
0 0
—1 0
3 b5
| 0
2 -1
2 3
6 1
2 0
7 10
4 5
-3 2
d
c
5 l°
a
—b
—C
0
0

0

1263. |2 —1 3 4
0 —1 5 —3
0 05 -3}
0 0 0 2
1255. |2 3 —3 4
2 1 —1 2
6 2 1 o’
. 2 3 0 —5
1257. |0 & ¢ d
b 0 d ¢
c d 0 bl
d ¢ b 0
1259. |[a b ¢ d
d a b ¢
¢c d a b\
b ¢ d a

1261. HokasaTs, yTO ecqd CHUCTEMA YpaBHEHHK

coBMecCcTHAa, TO

Aix+ By + Ciz+ Dy =0,
Agx + Byy + Coz 4 Dy =0,
Ayt + By + Cyz + Dy =0,
Ag+By+Cz+D,=0
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OTBETbHI H YKA3AHHA K 3ATAYAM

YACTb MEPBAY

1. Cu. puc. 54, 2. ¥Ykasaunue., YpaBueane |x|=2 sxBu-

BAJNCHTHO JBYM YPaBHEHHAM: ¥ == —2 H X ==2; COOTBETETBEHHO HMEeM
ase Touk: A; (—2) B Ay (2) (pue. 55). ¥pamueuue | x — | | =3 skau-
—
H ¢ E 0 D F A Vi
—O—t Qe OO —O + Y ' —O—r

7
"N
| 2
Puc. 54.
BaJIeUTIIO JABYM YPaBHeHHAM: x — |l = —3 ¥ x — |1 =3, oTKyna HaXo-

LHM x==—2 H x=4 ¥ COOTBETCTBYOLUHE UM ToukH B H B, (pHc. 55).
B ocranpunx chyuasx peuredus aHanoruwyunl, 8. Touku pacnonosxkess:
1) cnpaBa ot Touku My (2); 2) caesa

! oT Touxd M, (3); BKMoYasA Toyky M,;
— 3) cnpasa ot ToukH Mg (12); 4) cae-
A g ﬁz : ‘fz__.,.. Ba OT TOURH M, (i), BKJI0YAA
) 2
. Touxy M,; 5) cupaBa oT TOuUKH
Puc. 55,

M; —g- ; 6) BuyTpM oTpeska, orpa-

nuueHHoro Toukamu Mg (1) m My (3); 7) BHYTPH OTpe3ka, oOrpanis
yeunoro Ttoukamu My (—2) u M,y (3), Brawoyas Toukn M, u M,
8) BHYTPH oTpeska, orpanducaHoro ToykaMH A (1) u B (2); 9) pue
01peska, orpaHxuensoro TtoukamMn P(~1) m Q(2); 10) BHe orpeska,
orpauHuenHoro Toukami A(1) u B (2); 11) BHyTpH OTPE3Ka, OrpaHUIeH=
roro ToukamMr P (=1) H Q(2); !2) BuyTpPy OTpesKa, orpaHHuYEHHOrO
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qorkaMa M (3) m N (5), Bximouas Toukn M m N; 13) BHe orpeska,
orpanuyessoro ToukaMu M (3) u N (5); 14) BHe oTpeska, orpaHHYeH-
goro ToukaMi P;(—4) u Q,(3); 15) BHYTPH oTpe3Ka, OrpaHHYCHHOroO
rouxamu P;(—4) u Q;(3), Bxaiouas Touku Py u Q. 4. 1) AB=8,
[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) —1 ub; 7) —6 u 4; 8) =7 u —3.
6. |) BuyTpd oTpe3ka, OrPaHHYCHHOTO TOUKAMH A(—=1) u B(l); 2) Bue
OTPe3Ka, OTPAHHUEHHOrO TOUKAMH A(—2) u B(2); 3) Bayrpu orpeska,
orPaHHUEHHOr0 TOYKAMH A(—2) u B(2), Bkmouas Touku A wu B;
4) BHe OTPe3Ka, OFPAHWYEHHOTO TOUKaMH A(~3) n B (3), Braiouas
qouxdi A u B; D) BHYTPH oTpe3Ka, orpanHuensoro toykaMu A (—1)
u B (5); 6) BHyTpH oTpe3Ka, orpasuuensoro toukamu A(4) u B (6),
prmouasd Toukn A u B; 7) BHe oTpesKa, orpaHuuensoro Toukamu A (—I)
w B(3), skaMoyas Toukn A u B; 8) BHe OTpe3ka, OrpaHHUEHHOTO
royxamd A(2) W B(4), Brumouas ToukH A u B; 9) BHyTpH oTpeska,
OCPARHUEHHOTO TOUKAMH A(—4) u B(2); 10) Bge oTpeska, orpasu-
yennoro toukamMu A(—3) w B(~I); [l) Bayrpu oTpeska, orpaHu-
yensoro ToukaMH A(—6) um B(—4), Brmouaa Touxkn A u B,
12) BHe OTPE3Ka, OrpaHHueHHoro rtoukaMu A(—3) u B (1), sBx.aouas
okt A m B. 7.1 1; 2 -2, 3) 25 4) -;—; 5) —-%-
AB _ cCB 1 AC BC I

8. Z,|=-B—C‘= 3, }‘2=B_‘4.=-:_3-; }us——cB 4; }'4::_674:_?’

10, x=

3) —2; 4 —2% 5) —-%. 3. 1) 2 9) =

4) 7, 5) 3 6)0 14. 1) M (—11);
9) N(13). 15. (5) u (12). 16. A(7) & y
B(—41). 17. CMm. pue. 56. 18, A, (2; 0), D4 A
By(3; 0), Cg(—5; 0), * D, (—3; 0),
E (=5 0). 19. A,(0; 2), By(0; 1),

B
C, (0, —2), Dy 1), Ey(@O —2) __I
£

20. 1) (% =3} 2) (=3 —2);
3) (—1; 1); 4) (=3; 5); 5) (—4 —6);
6) (a;—b). 21. 1) (1; 2); 2) (=3 —1);
3) (2, —2); 4) (25); 5) (=3 —5) |
6) (—a; b). 22, 1) (=3 —3)

9) (—2 4);  3) (% —1); 4) (=5 3); ¢

) (5; 4); 6) (—a —b). 23.1)(32); Puc. 56

2) (=2; 5); 3) (4 —3). 24. 1)(=5; —3); €. 90

2) (=3; 4); 3) (25 —7). 26. 1) B nepsoii

M TpeTbelt; 2) BO BTOpOit M ueTBeprofi; 3) B mepBoi M Tperbed;
4) Bo sTopofi u wuerBepTo#i; 5) B mepmofi, BrOopot H ueTBepTOH;
6) Bo BTOpOIt, TPeThell H weTBEPTOU; 7) B NEPBOH, TPeThbed H ueTBepTOl;

8) B mepmoit, Bropofi H TpeThe#t, 26, CM. pue. B7. 27. (3; —-%),

(25) (53) w-2 Gy = (5-Fa) (5-3)
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(2; 2 n), (4; —= :'c), (3 1 —2). 29. c(s; %n) . 0(5-, ]Tfi")
30, (1; — -23ﬁ) 31, A (3; —-g—), 3(2; 2 n), C(1;0), D (5, :}),
E(2—m), F@a—1 82 M (@30, Mg( : lg-) My (2 -3,
M, (5; —l—’;) Ms (3; ), Ma(l; L ) 33. (6; -;—‘)

34, d=V p? + p3—2p,py c0s (8,—8). 35. =7, 36.9 (17—4V3) ks. en.
37. 2(134+6V 2 ) p. en. 38.28 V'3 xb. en.

E
39. S——lé-plp, [sin (B;—6,)]. 40. 5 xB. ex.
A 41. 3(4V'3 —1) ke. ex.  42. M, (0; 6),
M, (5;0), My (V25 V?2), M, (5 -5V ),
- - M;(—4;, 4V3), M:(6V'3; —6),
by !
. o8 (5;?, M, (3; ), M3(2; g)
0 M, (2;—%n), M5(2;——g). 44 1) 3;
F 2) =3, 23)0; 4)5 B5) —5 6)2.
£ A7 1)X=1Y=392X=—4 V=9
Puc. 51, . 3) X=1, Y=—17; 4) X=5, ¥ =3.

48.(3; —1). 49. (=3, 2). 52. 1) X = —6,
Y=6V3; 2 X=3V3 VY=-3
3) X=V2, Y=—=V72.531)5;2) 13;,3) 10. 54. 1) d =2, e=%;
2) d=6,0=—3; 3 d=4,0=2x. 5. ) d=V7, 0=—2 o
2)d=25, B—arctg%-—-n, 3) d =13, B—W—-arctg—— 4)d=17V 234,
0=—arctg5  56. 1) 3 2) —3. 57. 1) (=9 3) 2} (=9 =7).

58, 1) (—15; —12); 2) (I; —12). 59, —2. 60, EWT“L 61. 4,

62. 1) =5 2)5. 63. 1)5 2)10; 3)5 4)V¥V5: 5 2V2: 6 13
64 137 k8. en. 65. 34 k8. en. 66. SV:?TKB en. 67. 13,15. 68. 150 kB. en,
9. 4VT. 73 £ MyM, My — tynoh. 75. << BAC = 45°, 3= ABC == 45°,
<< ACB ==90°76.60°. ¥ ka3 aH K €. BEIYHCIHUTb AJHRLI CTOPOH TPEYroJbe
HHKA, 2 3aTeM NMPHMEHHTH TeopeMy KOCHHYCOB 77. M, (6;0) u M, (—2;0).
18 M (O 28) H Mz(O -2). 79. ,(l 0) u P2(6 0) 80. C, (2 2),
83. B(O 4) " D(—1; —-3) 84. chozamo 3afayx Y}IOBJIBTBOPH}OT llBa
KBajparta, CHMMETPHYHO PACMOJONKEHHHX OTHOCHTENLHO CTOpoHH AB.
Bepmwuna oxnoro kBagpara cyTe Toukuw €y (—5; 0), D, (—2; —4),
Bepmmm npyroro—Cz (3 6), D, (6; 2). 85. C (3; —2), R=IO.

6. (1; —2). 87. Q(4; 6). 88. Cepenunr cropon AB, BC, AC coor-
BeTCTBem{o cyth (2; —4), (—1; 1), ( —2,2). 89. 1) M(1;3), 2) N (4; =3).
90. (I; =3), (3; 1) u (—b; 7). D( 3 1) 92. (5 —3), (1; =5).
93. D, (% 1), D,(—2;9), D;(6; —3) Ykazaume, Herseprast Bep-
LIHHA napaJmeJlorpamma MoXKeT OLITb IPOTHBONONOXKHON M0G0R H3 HaH-
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nX. TakuM ofpasoM, YCJNORHIO 3anauyn YAOBJETBOPAIOT TPY mapaJuieno-
rpamma. 94, 13, 95. (2; —1) u (3; 1). 96. (_g_’ __2). 97. ]T4V2_'

AB AC'

08. (—11; —3). 99, 4 100 h=Fm =2 A=—p=—23

As =28 = — 2. 101 A3 =1) & B(08). 102 (3 —1). 103. (4 =5).
104. (—9;0). 105. (0; —3). 106. 1:3, cunras ot Touxs B. 107. (4-;-; 1).
108, x= x""’;f""‘% y=y—‘+L32+—~"3. 109. M(—1; 0), C (0; 2).
11, (5 5) 2. (152 —%b) 113, (-;%a; %?—a).
114, x= mx;n++n’zlcg ++pvx3 y Y= my1m++n’!i2 _'__'- pp Ya . 115. (4; 2).

YVkazanue Bec oaHOPORHOR NMPOBOJOKH NMPOMOPLHOHAJNEH €e MJHHE,
116. 1) 14 kB, en.; 2) 12 kB, en,; 3) 25 kB. en. 117, 5. 118. 20 xB. e,

6 1 7 1
119. 7.4 120. x—--—-—l, y—-4 1 121, x__ﬁ’ y—3-§.

122, (0; —8) mau (0; —2). 123. (5; 0) wan (—%; o). 124. (5; 92)
wm (2 2). 125. C, (=7; —3), D, (—6; —4) wum C,(17; —3),
D, (18, —4). 126. Cy(—2; 12), D, (—5; 16) wan C, (—2; 2

3 ?
4
D; (_5; IT) 127. 1) x=x"+3 y=y¢+4 2 x=x-2

y=y +1 3) x=x =3 y=y +5 128 A(4 —1), B(0; —4),
C(20). 120.°1) A(0 0) B(—3;2), C(—4; 4); 2) A(3; —2), B(0; 0),
C(—1;2) 3) A(4 —4), B(1; =2), C(0;0). 130, 1) (3; 5); 2) (—2 1);

3) (0; —1)% 4) (—5;0). 131. 1) =X =YV3 y=XV3+y,

9 P
2)x=x+_y, y= x;l-y’ N x=—y, y=x 4) x=y,
V2 Ve Vs
y=—u; B) x=—¥, y=—y. 132 ABV3; 1), B(_23; _g_),
5 —V3). _ 18 1) M(VZ;2V2), N(=3VT;2V2),

. —2V2); 2) M(1; =3), N(5; 1), P(—1; 3); 3) M(—1; 3),
—5; —1 ,p(1 —3); 4) M (=3; —1), N(l -5), (3; 1). 134. 1) 605
° 135. O’ (2; —4). 136. x=4x"41, y=y — 3.
137. k=-§—x'+—§-y’, y=——§-x'+—5-y. 138. M, (1; 8), M,(2; 0),
M, (16; —5). 130, A(6;8), B(0,0), C (5 —10). 140, 1) O’ (3 —2),
0=90% 92) O'(—=1; 3), a=180% 3) O’ (5 ~3), a=— 45°

8 15
Ml x=——=¥ == ¢ +9 y=15 ¥ — ¢ — 3 192. M, (1;0),

M; (4,2), M, (1;=3), M4 (o, 24¥3), Ms(14-V3; 1). 143. M, (0; 5),
M,y (3;-0), Ms(—1; 0), M,(0; —6), Ms(V3;1). 144 M, (% 0),

Y
Mz(l;——;i), M, (3; %) M, (2; --}), M; (2; %) 145, M, (V?;E .
201




1/ m 7 5

m(x=-3) m(xf), m(nfa) m(s=Fa).
146. f(x, y) ==2ax — a? 147. 1) f(x, y) = 2ax; 2) f (x, y) = —2ax— a2,
148. [ (x, y) = 4x? 4 4y* 4 2a2, 49. | (x, y) = 4x? 4 4y? — 4ax —
— day + 4a% 160, f(x, y) =x2+4y? — 25. 151§ (x, y)==2xy — 16,
152, TIpu noBopore KOOPAMHATHHIX OCEH BhHIPaXKeHHe QYHKIHH HE Mee
ngerTcd. 153. (3; 1). 154, Taxoft Toukn He cyweernyer. 155. = 45° man
=+ 135°% 156. 30° 120° — 60°, = 150° 157. Touku M;, M, u M; Je-
3KaT Ha JMHHH; TOYyKH M, M; u Mg ne nexar ma mefl. Ypanueuue
onpenenser OHCCEKTPHCY BTOPOrO H YETBEPTOrO KOODAHHATHAEIX YIVIOB

y o oM
Y
A W)
- . i =
C% i]
M, &
L
M,
My
Puc. 58. Puc. 59,

(puc. 58). 158, 1) (0; —B), (0; 5); 2) (—3; —4), (—3; 4); 3) (5; 0);
4) na JaHHON JMHME Takofi ToukH HeT; 5) (—4; 3), (4; 3); 6) (0; —5);
7) va mauHoR} JMHHHM TakoH TOYKH HET. YpaBHEHHe onpeieJseT OKPYXK=-
Hoete ¢ umentpom O (0; 0) ® pamuycom 5 (puc. 59). 159. 1) Buccex-
TpHCA TIEPROrO W TPETHEro KOOPHHHATHHX YrJioB; 2) OHCCeKTpHCa BTO-
poro H YeTBEPTOr0 KOOPAHHATHHIX

J yraoB; 3) npamad, napadaseabHas
y=-5=0 ocu Oy, orcekamowas Ha INOJOKH=

reqsHoll nmoayoch Ox, cauTas OT Ha-
yaJa KOOpJAHHAT, OTPe30K, PaBHHIA 2
(pue. 60); 4) npsMas, napaJenss
Haa ocu Oy, oTcekawoumas Ha OTPH=
, nhareaeHoit noJayocu Ox, cyHTas OT
, ; &  Hauala KOOPDAHHAT, OTPe30K, paB=
ad muit 3 (puc. 60); 5) npamast, napas-
+r2=0 JeabHasa ocx Ox, orcekawoumas Ha
MOJIOXKHTEeHHOH noayocH Oy, cuutas
OT HauaJa KOOpJAHHAT, OTPE3oK, pa-
Puc. 60. BHHE 5 (puc. 60); 6) npsaMas, na-
pasmiessHas ocd Oy, oTcekamollas

, Ha oTpHuaTenabHod mosyocH Oy,

cyuTast OT HayaJa KOODAMHAT, OTPe3oK, paBHHA 2 (puc. 60); 7) npamad,
coBnajamllass ¢ Ochlo opauHatT, 8) npsiMast, COBIALAOWIAsT € OCHK)
abcunce; 9) AWHHE COCTOHT M3 JBYX TPSIMBIX! GHCCEKTPHCH NEPBOro
K TPETBEr0 KOOPAMHATHHIX YIJOB H NpsIMOH, CoBmajzamwuiei ¢ OChbiO
opaunaT; 10) MHHEHA COCTOMT M3 JBYX NPAMHX: GUCCEKTPHCH BTOPOTO
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H yeTBEPTOr0 KOODIAHHATHHIX YIJIOB H npsiMolf, copnazalouwe# ¢ ochlo
a6euuce; 11) auHHA COCTOMT H3 ABYX GHCCEKTDHC KOODIAMHATHHX Yr.03
(puc. 61); 12) AHHES cOCTOMT M3 ABYX NPSIMBHIX: HPsIMOH, coBnajaioutei

y

Pue. 61.

z-3=0
r=IJ=0

Puc. 63.

¥

Pue. 62,

2z

Y+7=0

y+4=0

Puc. 64.

¢ ochlo abecuuce, ¥ nPAMOH, coBnajamlueld ¢ Oocbio opauHar, 13) aHuus
COCTOHT M3 JBYX NPSIMHX, Mapa/ileJbHHX OCH abCUHce, KOTOPLIEC OTCe-
KalT Ha OCH ODJAHHAT, CUMTasl OT Hauasa KOOPAHHAT, OTPE3KH, PaBHHE 3

n — 3 (puc. 62); 14) qunus cocrour
¥3 JABYX NOPAMHEX, Napa/LIefbHBIX
ocy Oy, Korophe OTCeKaloT Ha
IOJIOXHTEABHOH NoJsyocH Ox, cuntas
OT Hauajla KOOPAHWHAT, OTpPE3KH,
paBuHe 3 u 5 (puc. 63); 15) Jaunun
COCTOHT W3 JBYX NPSIMHX, TapaJt-
JeJbHHX ocH Ox, KOTODhIE OTCEKalOT
Ha oTpuuaTeJsHoll noayocu Oy, cud-
Tasg OT Haua/la KOODJHHAT, OTPE3KH,
pasune | u 4 (puc. 64); 16) nuuus
COCTOHT H3 Tpex NPAMHX: NpaAMoH,
coBnafamome ¢ ocelo abeuuec, H
IByX TNPAMHIX, NapaJJefbHHX OCH

Puc. 65.

OpIHHAT, KOTODHE OTCEKal0T Ha HOJOXHTEJbHOH NoJayocH abeuHce,
cynTan OT Haya/la KOOpAWHAT, OTPE3KH, paBHHie 2 H b; 17) juuna co-
CTOMT W3 ABYX Jayueil: O6nccexTPUC nepBOro H BTOPOro KOOPIHHATHBIX
yraos (puc. 65); 18) qunHs COCTOHT H3 JABYX Jyueil: OGHCCeKTpHC
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NepBOro M YETBEPTOTO KOOPAMHATHHIX YrioB (puc. 66, a); 19) muuus co.
CTOHT H3 JBYX Jyueit: GHCCEKTPHC TPETHEro H UeTBEPTOTO KAops
NUHATHHIX VrioB (pHc. 66, 6); 20) AMHHA COCTOHT M3 ABYX Jayuelt: Guc-
CeXTPHC BTODOrO M TPETbEro KOODAHHATHWX YIVIoB (pHe. 66, s);

4 ¥
4
g i
g Z z , -~z
8
a) 6) )
Puc. 66.

21) JIMHHSI COCTOMT M3 ABYX Jyuel, PacHONOXKEHHHX B BepxHe#t moJay-
IVIOCKOCTH, BHIXOnsmux u3 rTouku (1; 0) H HanpaBJeHHHX TNapanJeNbHO
GHCCEKTPHCAM KOOPIHHATHHMX YIJOB (puc. 65); 22) JMHHA COCTOHT M3
IBYX Jayueif, pacio/OKeHHHX B BepXHeR MOJYNJIOCKOCTH, BBEIXOIAUIHX
H3 ToukH (—2; 0) W HanpaBJeHHHX MapalfenpHo GHCCEKTPHCAM Koop-
JHHATHHIX YyryoB (puc, 65); 23) oxPYXKHOCTB € LEHTPOM B Hauafte Ko-
OPAMHAT M PamuycoM 4 (pHe. 67); 24) OKPYXKHOCTB ¢ ueHTpoM Oy (2; 1)

H paguycoM 4 (puc. 67); 2b) okpyx-

Y HOCTHb ¢ HeHTpoM (—5; 1) u pamuy-
"coM 3; 26) OKPYXKHOCTB C LEHTPOM
(1; 0) u paauycoM 2; 27) oxpyx-
HocTh ¢ ueHTpoM (0; —3) u pamuy-
coM |; 28) JUHHS COCTOHUT M3 ORHON’
. Toukd (3; 0) — BHIPOXKJEHHAs Ji-

...._\01

| Hua; 29) JUHHS COCTOHT H3 OLHOI

ol T toukH {0; 0) = BbIpOXKIEeHHAS JHHES;
30) Her HM oAHON TOYKH, Kocp-
IHHATH KOTOPOH  YAOBJETBOPSAJIH

6K NAaHHOMY YDaBHEHHIO («MHUMAf
JHHUS»); 31) HeT HH oJHOM ToukH,
KOOPAHHATH KOTOPOH YZOBJIETBO-
paad  OH  J3aHHOMY  YD4BHEHHIO
Puc. 67. («munMast JHHEa»), 160, Jlunua 1),
2) 1 4) npoXoisT yepes HayaJo Ko-
opauHar. 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 ¢ ocelo Oy He nepecexaercs; 4) JUHHS ¢ KOOPH-
HaTHRIMH OCAIMH HE mnepecekaeres; 5) a) (0; 0), (12; 0); 6) (0; 0),
(0; —~16); 6) a) suHuA ¢ ocbio Ox He nepecekaercs; 6) (0; — 1), (0; —7);
7) JIMHHSI C KOODJIHHATHHLIMH OCAMH He nepecexaercs. 162, 1) (2; 2),
(=2 —2) 2) (1; —1), (% —9); 3) (3; —4), (1%; —43); 4) naman
He nepecexatorca. 163 Toukn M,, M, u M, nexar Ha JaHHOA JMHHK;
204




rourn Mz W Mg He nexar Ha nefl. YpaBHEHUE onpefenseT OKPYKHOCTD
{puc. 68). 164. a) (6; -’g,—), 6) (6; —'%); B) (3; O); r) (2 L EX —g),
npsaMasl, TepPNeHNHKYAspHas K TNOJNSIPHOH OCH ¥ OTCeKaIoUIasl Ha Hefr
cyuTafs OT NOJIoca, OTpPe3ok, paBubiét 3 (puc. 69). 165. a) (1; %),

‘6) (Qi 'g') d (21 % “); B) (V2— %) u (ﬁ, -i- ﬂ); npsiMas, pac-

[OJN0XKEHHAaA B BePXHel MNOJAYIIOCKOCTH, NapajJenbHast TIOJSAPHOH OCH

o3
I
Q 7
P Ssiné
O " -~
17
Puc. 69.

Puc. 70. °

W OTCTOSILAS OT Hee Ha paccTofiHuA 1 (puc. 69). 166. 1) OXKPYIKHOCTS C LeH.
TpPOM B moOMIOCe H PanuycoM 5; 2) ayy, BHXoZAWAY H3 NOMOCA, HAKJIOHEH=

, )/
HHH K MOJIIPHOA OCH Mok yr.nom-g (pue. 70); 3) ayy, BHXOASIMHE H3 10-

i ) o - n
Moca, HAKJOHEHHH K MOJISPHON OCH Nox ymioM — - (pue. 70);

4) npsiMasi, MepHeHaMKYJAsAPHast K NOJAAPHOR ocH, oTceKalouas Ha Hel,
CuHTasl OT IIOJI0Ca, OTPe3oK @ ==2; 5) npsmasl, pacnosoxKeHHasd B Bepx~
Hel NOMYIVIOCKOCTH, mapafiiensHas IMOJSPHOA OcH, OTCTOALlAs OT Hee
Ha DacCTOsIHHH, paBHoM l; 6) oxpy:xuocThb ¢ nentpom C;(3; 0) u pa-

auycoM 3 (pue. 71); 7) oxpyxHocers ¢ meHtpom C, (5; %—) H painye
coM b (puc. 71); 8) mmHHA cocToMT H3 ABYX JAy4YeH, BHIXOAALKHX H3
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IoA0ca, ONWH H3 KOTOPHX HAKJOHEH K MONAPHOM OCH NMOX YraoM %‘_,

5
a apyrofi — noj yrJaoM 0 (puc. 71); O) JMHHS COCTOHT W3 KOHUeH.

TPHYECKHX OKPYKHOCTel ¢ LeHTPOM B MOJIOCe, PafMHYCH KOTOPHIX r
)/

onpeeasoTes no GopmyJe r=(-—1)”—6-+ an, rape n — moboe negoe

TIOMOKHUTENBHO® YMCAO WIH Hyab. 167. Puc. 72 u puc. 73. 168. Puec. 74

¥ puc. 75. 169. Puc, 76. 170. OTpe3ok, IpUMHKAOUIMA K TOJIOCY, HMeer

JURY, PaBHYIO —g-; KaXZbA M3 OCTAJbHHX OTPE3KOB HMEeT JJuHy,
paBuyro 6m; (puc., 77). 171. Ha narb yacre#t (puc. 78). 172, P(12; -é—

(puc. 79). 173. Q (81; 4) (puc. 80). 174. Ilpamue x == y=0. 175. Hpﬂ.
Mble x +a=20, 176. IIpameie y £ b=0. 177. y +4=0. 178 x—b=

179. 1) Hpamaﬂ x—y=0;2) npamast x -4 y=0: 3) npsamasa x — 1—0
4) npavas y—2=0. 180, Ilpamue 4ax = c=0. 181. x4 2—r2
182, (x —a)2 4 (y~PB)2=r2 183 x4 y2="9. 184 x2+y~-—16

185, x24y?=¢a% 186. (x—4)?4y?=16. 187, — +

¥ y?

188. T l. 189, y?=12x. 192, yzl = pr — napa6o.na,
193. -72'% %2 = 1 — saaune, 194. —;Eg- —_ yTQ = | — runepGo.a.
195. _g% -+ —ly% = | — 3J7IHDC, 196. IIpaBas BeTBb rumep6ovIsl
X ¥ | 197, y? = 20x — napaboaa. 198. p cos 6 — 3, 199, B — =
64 36‘ 3°

200, tg0=1. 201. psm9+5-—0 psinB —5=0. 202, p=10cosH.
203 VYecaoBHI0 33734 YAOBJETEBOPSIIOT JiBE OKDY:KHOCTH, YPaBHeRU:
KOTOPHIX B TOJSIPHEX KooanHaTax p+6sin6=0, p—6sind=0,

x=acost| x* ab cos t
204, } + 205, x=
®  y=bsint Valsin? i + b2 cos? £
_ absint ' 206, x = abcost ,
V a%sin? t + b2 cos? ¢ V bZcos® t — af sin? ¢
ab sin ¢ 2
= . 207. 1) x=—, y=1; 2) x=2pcig?{,
b V b2cos?t — a2sin’t 2p y ) PEig
opeted 3) v Petg L e petg L r=Re |
y=2pctgh 3) x=gcig 5, y=pcigy. 208 l)y==Rsin26;

x = R sin 26, } x=2pctg26,} s
x yz %2 g
2 2 a2 () — e . e e | =
2) x24-y2—a?2=0; 3) — T —1=0; 4) ~3 HE 1=0;

5 x24y?—2Rx=0; 6) x4 y?—2Ry=0;, 7) 2px—y2=0.
210. Touku M,, Ms; u M, Jaexar va pnaHHOHA npsiMol; Touku M, M;
¥ Mg He ynexar Ha Hed. 211, 3, =3, 0, ~6 u — 12, 212, 1~—2, 4,
— 5 u 7. 213, (6; 0), (0; —4), 214, (3 -—5) 215. A (2; —1), B(—l 3)
C (2; 4). 216, (l —3) (—2; 5), (6; —=9) u (8; —I17). 217. S =17 kB. ex
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Puac, 74. Puc. 75. Puc. 76.

Puc, 79. Puc. 80,



218, C,(—1; 4) nau c,(%?—; -37—6. 2190 C (L =1) umy
Ca (=2 —10). 220, 1) 24— 3y +9=0; 2) 3x—y=0; 3) y+ 2=y,
4) 4 4y—12=0 5 2+y+5=0 6) x+4+3y—2=p

221. 1) k=05, 6=3; 2) k=——§-, b=2, 3) h=— =

3
4)k=—-2',b=0; 5) k=0, b=3, 222. 1) -—%; 2) -‘g-
223. 1) 2x +3y~7=0; 2) 3x—2y—4=0 224 3x+ % =9
2% — 3y —13=0. 225. (2 1), (4 2), (—1; 7), (1; 8). 226. (—=2; —1).
227. Q(11; —11) 228, 1) 3x =2 =~7=0; 2) 5x +y—7=0:

1]

3y 8x+4 12y +5=0; 4) b5x+4+7y+9=0 5) 6x—30y—7=0

929, a) k= 7; 6)k=-%; B)k_—_——g’-. 230, 5x — 2y — 33 =0,

x+4y—11=0, 7x-46y-+433=0, 231, 7x—2 — 12=0,
Sx+y—28=0, 2x—3y — 18=0., 232, x+y-+1==0 233 2x -
+ 3y —13=0.234,4x 4+ 3y ~ 11 =0, x4+ gy + 2=10, 3x + 2y—13=0,
235. (3; 4). 236. 4x +y—3=0. 237. x—5=0, 238. ¥pasneune
cropot AB: 2x 4y —8=0; BC: x+ 2% —1=0,CA:x—y—1=0,
¥ paBuenne wMeguamnl, npoBexeHHol H3 BepumHM A: x —3=0; u3
DePWHHN B: x 4y — 3==0; u3 sepurnan C: y==0. 239. (—7; Q);

(o:+2§). 242, (1; 3). 243. 3% —5y+4=0, x+ 7y — 16 =0,

3x =5y =—22=0, x4 7y + 10=0. 244. YpaBHeHHs CTODOH NPSMOY-
rolbHHKa: 2x — by 4 3 =0, 2x — 5y — 26 ==0; ypaBHEHiie ero gHaro-
nami: 7x — 3y — 33 =0. 245. 5x + y — 3 =0 — OUCC?KTPHCA BHYTpEH-
Hero yrisa; x — By — 11 =0 — GuccexTpuca BHelIHero yrJaa. 246, x+-y—
—~8=0; llx ~y—28=0, ¥xaazauue. YCIoBAIO 3aTauH YIOBJETRO-
Pa10T [ABEe NPAMHEIS: OHA U3 HUX NPOXOAHT uepe3 TOuky P H cepenuny
OTpe3Ka, CoejHHsomero Touku A u B; apyras DpoxonuT uepes Touky P
flapaaJxeNsHO OTpesky AB. 247. (—12; 5). 248. M, (10; —=5),

-
249, P (%,
Aywoweld cxeme: 1) yeraHaBauBaeM, uto ToukH M B N pacmosoxenn
Mo OAHY CTOPOHY OCH aBCLHCC; 2) HAXOJAWM TOUKY, CHMMETDHUHYIO OJHOM
3 JAHHBIX TOYEK OTHOCHTENbHO ocCH afcuucc, HaupuMep Touky N,
CHMMOTPHUHYIO TOuke -N; 3) cocramigeM ypaBHeHue npaMo#, mpoxo-
nauwelt gepes toukn M n N,; 4) peluast coBMecTHQ nafijesnoe ypasHe-
HHe C ypaBHeHHeM ocH abcuuce, MOaY4YHM KOODAHHATH HCKOMOHN TOYKH.
. ] .

250. P(0; 11).  25L P(2 —D)s 252, P(2 5. 283 1) o="7

0). Yrazauue. 3azaua Moxer OHTb pelueHa no Cje-

%; 3) @=0— npameie napaanre;abhsie; 4) @ = arctg %’-.
254, x =5y ~+3=0 uiu Sx-4y—11=0. 255, Ypasueuus cTOpOH
kBaapara: 4x+3y+1=0, 3x~—4y+32=0, 4x+4 3y—24==0,
3x — 4y* 7=0; ypanueHue ero BTOPoH JuarcHaJH: X -+ 7y — 31 = 0.
256, 3x — 4y + 15=0,4x+ 3y —~30=0, 3x — 4y — 10=0, 4x 4 3y—
—b=0. 257. 2x+y—16=0, 2x+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 +25=0; 3) 2x —3y—13=0;
4) x~2=0; 5) y-+3==0. 264, [Tepnenauxyaspue 1), 3) u 4). 266,"1) p = 45°
2) @ =60°% 3) ¢ ==90° 267. M; (6; —6). 268, 4x — y — [3==0, x—5==0,
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x-8y -+ 5=0. 269, BC: 3x-+4y—~22=0; CA: 2 =Ty —5=0
CN: 3x + 5y—23=0. 270, x + 2y—7 =0, x—4y — 1 =0, x—y-+-2=0.
Ykazanue. 3amaua MoxeT OHTb pelleHa Mo cJaexyioledl cxeme:
1. YeranaBauBaeM, yTo BepuiHHa A He JeXHUT HY Ha ONHON H3 JaHHBIX
npaMeix. 2. Haxoaum TOuKy mnepecedeHns Meiuman M oGo3HauaeM ee
xakoii-auGyap GykBoil, Hanpuvep M. 3. Ha npamott, npoxonsmeit vepes
roukn A u M, crpoum otpesok MD = AM (puc. 81). 3atem onpene-
asev KoopamHarsl Toukw D, 3Hast Touky M — cepenuny orpeska AD
4 oNHH H3 ero konmnos A. 4. Ycra-
HABJHBAEM, UTO YETHIPEXYrOJbHHK
BDCM —napanaenorpaMm (ero gua-
rOHAJH B3aHMHO AGJASTCHA NOMOJaM),
COCTAaBJsEM ypaBHEHu npsaMeix DB
u DC. 5. BhuaciaseM KOODAMHATH
rouek B u C. 6. 3Has XOOPAHHATH
BceX BepWYH TpeyroJbHHKa, MBI
MOXEM COCTAaBHTb YPaBHEHHA ero
cropod.  271. 3x — 5y — 13=0,
8x—3y + |7=0, O5x+ 2y—1 =8.
272, 2x—y 4 3=0, 2x 4 y—7 =0,

x — 2y —6=0 YxkazaHHue. Puc. 8l.

Ecayd tfa ofHOX U3 CTOPOH yI1a faHa

Togka A, TO TOUKA, CHMMETDHUHAs TOuKe A OTHOCHTENBHO GHCCEKTPHCH
9TOr0 yria, 6yAeT JexaTb Ha APYroi ero cropoue. 273. 4x—3y - 10==0,
7x+y—20=0,3x+4y—5=0 274 4x+7y—1=0, y—3=0,
4x 4 3y—5=10. 275. 3x + Ty—5 =0, 3x + 2y—10=0, 9x 4- 11y-+45=0.
276. x—3y —23=0, 7x 4+ 9+ 19=0, 4x 4 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 + 25y = 0.
280, 8x—y—24 =0, 283, 3x + y=0, x—3y=0. 284, 3x 4+ dy—1 =0,
7x + 24y —61=0, 285 1) a=-2, 56y—33=0 2) aq =-3

x—56=0; a,=3, bBx+8=0; 3) ay=1, 3x—8y=0; a2=%,
33x — 56y =0. 286. m=7, n=-2, y +3=0, 287. m=—4, n=2,
r—5=0 28 D66 D B2 Y gk o (2 =)

5
5) | — =3 2). 291, 1) TMpu a*3: 2) npyu a=3 u b # 2; 3) npu
a==3 H b=2 292, 1) m=—4, n+2 Wm m=4, n# —2
) m=—4, n=2 mm m=4, n=-=2 3) m=0, n— moboe 3naye-

7 .
axe. 293. ""=ﬁ‘ 294, Ycaondilo 3ajayd YIOBJCTBOPSIOT ABAa 3HAYE«

uus m: my =0, my=6. 295, 1) INcpecekanTes; 2) AHe mnepecekanTcs;
3) He mepecexaotca. 298, a = —7. 289 1) -;‘- + %= ) —’% + .-’é.=|;

) -t g=l O g+ =y =1 8 k=1 (pue 82).

300. 6 xB. ex. 301, x4+ y+4=0.302, x4+ y—5=0, x—py+1=0,
3x —2y=0. 303, Penreuue HanumeMm ypaBHEHHe HCKOMOR mpaMoif
«B OTpe3Kax»

X
i

SHEN

=1 (H
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Hama sanaga = onpeaenuts sHavexust napameTpoB a ¥ b. Touxa C (I; 1)
JIEXHT HA HCKOMOM MPAIMOHN, CMEIOBATENbHO, €€ KOOPAHHATH JOJKHK
yroBaerBopaTh ypaeHenuio (1). Tlomcrasum B ypaBHenue (1) BMecro
TEKYIUAX KOOPAHHAT KOOPAHHATH ToukH C; mocae NPHBENEHHA K obmemy
3HAMEHATEJHO TONYYHM:

a+ b= ab. @)
»
Teneps 3aMeTaM, 4TO IIowWadk TPEYroJbHHKA S, OTCEKAGMOro NpaMof
. ] b
OT KOOPAHHATHOTO YTila, onpefengercs GopMyToR = Se= 2. 1. §

2
B TOM cJyyae, KOrja OoTPeskd & H b ofHOro 3Haka, H — S B ToM cay-
yae, Korga STH OTPe3KH pasHHX 3HakoB. CorJacHo YCJOBHIO Hameill
3araqn GyjaeM UMeTh:

ab = x4, @)
Pemum cdcremy ypaememait (2) u (3): +b=4 } at+b= _4,}
ao = 4; ab = _4;

TOrZA NMOAYUHM: a4y =2, b;=2; a2=—2+2V2—, b2=—2—2]/§_;'

ay=—2—2V72, by=—2+2V?2, Taxuu 06pa3oM, YCJIOBHIO 3ajmauu
yaosJaeTBopsioT TPh npamuie. IlogcraBuM B ypassenue (1) moayueuune
¥ :

. X Y Y
SHaYeHHA napaMerpoB ¢ H b — 4 L =1, = — =]
2 ' 2 ToraVs T ToeyT
x + y —1
y/rz) —2—2V2 = —242¥V2
IToce ynpouwenHs STHX ypaBHeHHH

nonyqﬂM:x+y——2=0,(l+V§) x4+
+(1=V2)y—2=0(1=V2)2x+

+(+V2)y—2=0 304 Ycaosiwo
3a1a4y yL0BJETBOPAIOT CJle IYIOLIHe TPH

npauue: (V2 +Dx+ (V2 — 1)y —
oo, (VT et VTt 1)yt

\
. S + 10=O, x._y—lo-_.—.o. 305, 3x —
'\ N7 gy—12=0, 3x — 8y + 24 =0,

(" 9 806, x43y—30=0, 3x4 4y —60 =0,
3x—y—30=0, x—12y+60=0.
(5
307. YcaoBHIO 3273yl YAOBJETBOPAIOT
IBe NpSMBIE, NEPECeKalolHe COOTBET=
Puc. 89 CTBEHHO OCH KOOPAHHAT B Toukax (2; 0),
. 82 3
(0; =3) u (—4; 0), (o; 7). 308, S >
=>2x,y;. 809. [Tpsuuie 1), 4), 6) 1 8) 3a1aHH HOPMAJbHEIMH YPaBHEHUSIMH,

4 3 , 4 3 s 12
310. l)—5—x——5-y—2-—0,.2)—-gx+€y—10—0, 3) 13x+
5 2

+l—3y-l=0; 4). —x=—2=0; b)

1

ey ———y —1=0.
V3 Vs Y
$11. Na=0,p=2 a=mp=23) am—s, p=3 ) a=—=,

. 2

atn



=1; 8 a=—=B,p=¢, 9 a=p—n p=gq. 312, 1) 6= =3,
Z..——_-3; 2 0=1,d=1;3)0=—4,d=4; 4) 6=0, d=0—2Tqua Q
gexur Ha npamofl. 313. 1) Ilo omHy cTopony; 2) no pasHbie CTOPOHSHI
3) no OARY CTOPOHY; 4) Mo OmHY CTOpOHY; 5) NO pPa3HHE CTOPOHHL
814. 5 xB. exn. 315. 6 kB. en. 318, fIBaserca BrnykauiM. 319, He sB-
anetcs BrmykJamM. 320. 4. 321, 3. 322. 1) d=2,5; 2) d =3; 3) d =0,5;
4) d =3,5. 323. 49 xB. ex. 325. B otgomenun 2:3, cyntas or BTOPOH
npamoit, 326, P e me nue, 3ajava 0 npOBELCHHH NMPAMHX uepe3 Touky P
Ha PaCCTOSIHHH, PaBHOM 5 oT Touky (, PaBHOCHJBHA 33jaue O NpPOBe-
JIeHW H H3 TOUKH P KacaTeJbHHX K OKPYXHOCTH pajauyca 5, ¢ 1eHTPoM
s Q. BuuncauM paccrosuue QP: QP = Vig—= 124 (7—2)2= V %.
Mmu BUAHM, 9TO paccrosiuHe QP GoJablie pagHyca OKPYKHOCTH; CJe-
JOBaTeJbHO, H3 TOuk#H P MOXHO TPOBECTH ABe KacaTelbHue K 3ToH
OKpYXHOCTH, Tenepp mnepefileM K COCTABJIEHHIO WX ypaBHeHHH. ¥Ypas-
HEHHE BCaKoH npaMod, mpoXojfiued yepe3 TOuky P, uMeeT BHJ

y—~7=k(y—2) (1)

wian kx—y-+7—2k=0, rae k-—noka HeonpejeteHHH Yyriozoi
xosdduunenr. [TpuseseM 3To ypaBHeHHe K HopManbHoMy Buay. C sToff

LeJbl0 HaXOZHUM HOPMHPYIOWHHE MHOKHUTENb P == * ——————, VY .1HO~

V k241

xkaq ypasHenue (1) Ha M, MONYuHM HCKOMOE HOPMAajbHOE YPaBHEHHE
X —y+7—2k

L R 0. {2
= VEE+ 1 @
[Toxcrasasis B JAeByio uactb ypaBHeHHs (2) KoopPIMHATH ToukH Q,
HMeeM: Ik—f2+_7_ 2| ==5. Pemwass sto ypapmeHHe, HaliieMm 1Ba
VkRE—1
5

sHauenuq ki Ry = ~ T3 ky =0, Tlopcranasa HalijeHHEe 3HAYEHHA

yrJaoBoro koshduuuenta B ypapHenue (1), nosyyaem HCKOMHE ypaBHEHHS:
5x 4 12y~94=0 u y—7 =0, 3anaua pewena, 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. ¥YcroBH0 3a7auu yuo-
BJETBOPAIOT ABA KBAJpPaTa, CHMMETPUUHO PacnOJOXKEeHHbIX 0THOCHTEIbHO
cropoul AB. VYpaBHeHHA CTOPOH OZHOIO H3 HHX: 4x 43y —8=0,
4x 43y + 17=0, 3x — 4y — 6 =0, 3x — 4y 4 19 =0, ¥YpaBueuns <ro-
pon npyroro: 4x+3y—8=0, 4x+3y~33=0, 3x —4y —6=0,
3x — 4y + 19=0. 333. YcaoBHIO 3amauH YOOBJETBOPSAIOT JBa KBaj-
pata; OCTaJbHHE CTOPOHH OJHOTO M3 HHX JI€XaT Ha TpPAMHX:
3x+ 4y —11=0, 4x~3y—23=0,, 3x+ 4y —27=0; ocrarbuue
CTOPOHBI APYIOro = Ha NpsaMuiX: 3x + 4y — 11 =0, 4x ~ 3y — 23 =0,
3x+ 4y +5=0, 334, 3x+4y+6=0, 3x+4y—14=0 wm
x4+ 4y+6=0, 3x4+4y+26=0. 335. 12x — by 4 61 =0,
12x —5y+22=0 wumm 12x~56y<+6l=0, 12x—5y+4 100==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) 20x—8y—9=0. 889, 1) 4x—4y 4+ 3=0,
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. Ykaza-
nne. Hckomne npsiMue npoxofdT uyepe3 Touky P neprnesuKyJsPHO
K GHcceKTpHcaM YrJoB, O0OPa30BAHHBIX JBYMA [aHHBIMH DPSAMBIMH.
341. 1) B oguoM yriay; 2) B CMeXHHX Yyraax; 3) B BepTHKAJLHEIX
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yraax. 342. 1) B Beprukaabueix yraax; 2) B cMeXHBIX yraax; 3) B oge
HOoM yray. 343. Buyrpu rtpeyronpHuka. 344 Brne TPeYroJbhiKa,
845. Ocrpeii  yroa. 346. Tymod yro.a. 347. 8x 4 4y —5=7,
848. x+43y—2=0 349, 3x—19=0. 350. 10:— 10y — 3 =0,
351, 7x + 56y — 40 = 0. 352, x+y+5=0. 353. S (2 —1),
354, 1y 3x+ 2y —7=0; 2) 2x=~y=0; 3) y—2=0; 4) x—1=0;
5) 4x+ 3y — 10=0; 6) 3x —2y+ 1 =0. 355. 74x + 13y 4 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 + 1 =0. 360. x—5y-~
4+ 13=0, 5x4+y+ 13=0. 361, S5x—py—5=0 (BC), x—y-+
“+3=0 (AC), 3x — y —1=0 (CN). 362 x—5y—~T7=0, 5x 4 y +
+17=0, 10x +7y—13=0, 363. 2x +y+8=0, x4+ 2+ 1=0,
366, C = —29. 367. a = — 2. 368. YpaBHeHHs CTOPOH KBazpara:
443y — 14=0, 3x—4y 4+ 27=0, 3x—4y + 2 =0, 4x 4 3y + 11=0;
ypaBHeHue ero BTOPOR AuaroHatu: 7x—y -+ 13=0. 369, x + y + 5=0.
370. x+y+2=0,x—y~4=0,3x+y=0. 371 2x+y —6=0,
9x + 2y + 18=0. 372, 3x—y+1=0. 374. 3x — 4y 4+ 20 =0,
4y + 3y — 15=0. 375. x+ 5y —13=0, 5x — y + 13 =0. 376. Ycao-
BHIO -32]]aYd YJIOBJIETBOPIOT ABE NPAMHE: 7x + y—9 =0, 2x 4y +1=0.
377. bx — 2y —7=0. 378, AC: 3x+ 8y —~7=0, BD: 8x—3y + 7 =0.
379. 4+ y+5=0 x—2y—1=0, 2x45y=-11=0. 381,

1) psin(p—0) =p, pSin(%—9}=3; 2) pcos(@=~a)=acosaq,

pcos(9+%n)=—_l; 3) psin (B —0) =asin$, psin(%—6)=3_
382, psin(p—8)=p,sin(f —6,). 383. pcos (6 — a)=1p, cos (6, — a).
p sin (6 — 6) _ l/p2 + p%— 2ppy cos(6—6))

0, sin _(92 —0) Vp%—-l—p?—?pgpl cos (8,—0))
2) (x— 2)°+ (y +3)> = 49; 3) (x—6)% + (y+8) = 100; 4) (x+ 1)? +
+(y=—22=2; 5 (r—1024(g—47=8 6) x2+4y2=16;
7) (x— 12+ g+ 1 =48) (x—22+ (y—47=10; 9) (x —1)24
+y2=1; 10) (x —2)2 4 (y— 1)2=25. 386. (x —3)*+ (y+1)? =38,
387. (x— 42+ (y+1)2=5u(x—2)"+ (y—3)?=D>. 388, (x-152)2+

=20 80 =5 OFD=0 n (x=3) +

+(y__25.2_)2=20. 300. (x— D)2 (y+2)2=16. 301 (x4 6)2+

H(y — 3 =50 1 (x — 20)? + (9 o 2)° = 800, 302- (v—2)" + (y—1)’=5
" (x—-?-})‘+(y+—5—). =2 9 w-2h—1p=2 n

(v + 8+ (v + 1P = 5. 394, (x—2) 202)°
1

384. . 385. 1) x24y?=0;

)P =25y (x+4—9) +

P4+ (y—1
(o= = () () o 3 e
2

+y_.-‘;- =1 896 (x—5)2-4y2=16, (x-+ 15)+ y2=236,

(=] o= 27 = (2] o= B o4 2] (2]

397. Ypaemenua l), 2), 4), 5), 8) u (10) onpenensorT okpy>XKHOCTH}
1) C(3; —=2), R=5; 2) C(~=2; 0), R=28; 3) ypasuenue onmpegeiser
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eMHCTBEHHYIO TOuky (5; —2); 4) C (0;5), R=V'5; 5) C (I; —=2), R =5;
6) ypaBHeHHe He onpeieJfeT HHKAKOro reoMerpxueckoro obpasa Ha
IJAOCKOCTE; 7) YPaBHEHHE oNpe/lenasieT eJHHCTBEHHYIO TOYky (—2, l);

¥
v
Sk
2, R
¥ k4 <> -
m,-a” . T z 17 z
Wﬁ Qﬁ ',/// \\\\i
7 z
Puc. 83. Puc. 84, Puc. 8a. Puc. 86.
4
"

-
y S
f R45 y_szo y—/j-_—a 135
IA YA . S
A g

N
I}
AN
7 T a T R |
Puc. 87. Puc. 88. Puc. 8v.

B

»
2+2=0 O
\“
3
—p\\
P-4
S
Z+F=0

Puc. 90. Puc. 91, Puc. 92,
) 1 1
8 C|— i 0), R =—; 9) ypaBuenue He onpejenseT HUKAKOLO reo-
Merpaueckoro ofpasza Ha miIockocrd; 10) " C (0; — %), _—_-;__

398, 1) ITonyoxpyxHocTs paiuyca R==3 ¢ LEHTPOM B Hauajde KOOp-
JMHAT, PacnoJoXeHHas B BepXHefl NoJymaockocrT (puc. 83); 2) moay-
OKPYKHOCTb Daxuyca R =35 ¢ UeHTPOM B HayaJe KOODAHHAT, PACIOJO-
XeHHas B HHXHeH noaynjockoctH (puc. 84); 3) noayokpyxHOCTH
paguyca R ==2 ¢ UeHTPOM B Hayasle KOODJHHAT, PACMONOKEHHAA B JEROH
ttonynJaockocTd (pHc. 85); 4) noayoKPy:KHOCTb Pamuyca R =4 ¢ menTpoM

218



B HauaJe KOOPAWHAT, PACMONOKEHHAST B NPaBoll moxynaockoeTH (pue. 86);
5) moayokpyxHocTh paguyca R =28 c nerrpom C (0; 15), pacnosoxey.
Han map npaMoit y — 15=0 (puc. 87); 6) NMOJXYOKPYKHOCTH Damguyca
R=8 c uentpom C (0; 15), pacmonoxkeHuas nox npsMofl gy — 15=
(puc. 88); 7) mondyoKpPyxHOCTh pamuyca R==3 c ueHrpomM C (—92; 0),
pacmoMoKeHHass BJAeBO OT npaMoi x + 2==0 (puc. 89); 8) noayokpyx-
HoCTb pajuyca R==3 ¢ nearpom C (—2; 0), pacmosoxenHasa Bmpaso
or npavolt x -+2=0 (puc. 90); 9) NONYOKPYKHOCTb pamHyca R=75
¢ nenrpoM C (g—2; —3), pacnooxenHan nos npamolt y 4 3 =0 (puc. 91);
10) noayokpyxHocTs pasuyca R==7 ¢ nenrpom C (—5; —3), pacnono-
JKeHHafl BNpaBo OT mpsamoii x - 5==0 (puc. 92). 399. 1} Bre okpyx-
HOCTH; 2) Ha OKDPYXHOCTH; 3) BHYTPH OKDYXHOCTH; 4) Ha OKDYXXHOCTH;
5) muyTpu okpyxuocrd. 400. 1) x5y —3=0; 2) x+2=0;
3; 3x—y—9=0; 4) y+1=0. 401, 2x—5y 4 19=0. 402. a) 7;
6) 17; B) 2. 403, M, (—~1;5) n M,(—2; —2). 404. 1) ITepecekaer
OKPYXXHOCTB, 2) KacaeTCs OKPYXHOCTH; 3) NMPOXOAHT BHe oxpz)yxmocw.
405 1) |k <55 D) k= 9 k1> 3. 406, =R
407,25 +y —3=0. 408. 11x — 7y —60 =0, 409, 2 V5. 410, 2 — 3y +
-+ 8=0, 3x 42y — 14=0. 412, x*4+y* 4 6x— 9y~ 17=0,
413, 13x2 1392 +3x+ 7ly=0. 414. 7x — 4y=0. 415. 2. 416. 10,
417. (x+3)?+(y—3)2=10. 418. x —2y+45=0. 419. 3x — 4y +
+43=0. 420. M, (—%; T)ied=2 V5. 421 xx+ gy =R
422, (x;—~a)(x—a)+ (y;—PB)(y —B)=R% 423. 45°. 424. 90°,
425, (o —ag)’ + (B —By)’ =RI+R:. 427, x—2—5=0 n
20—y —5=0.428.2x+4-y —8=0u x — 2y 4 11 ==0. 429, 2x + y—
—5=0, x=—2y=0. 430. 90°. 431. x4 2y +5=0. 432. d =75,
433, d=7. 434. d =V'10. 435. 3, 436. 25+ y— I'=0 u 2x + y +
+19=0. 437. 2x 4y —~5=0u 2x-+y+5=0. 438. p = 2R cos (0 — 6,)
(puc. 93). 439. 1) p=2RcosB (puc. 94); 2) p=— 2R cosB (puc. 95);
3) p=2Rsin0 (puc. 96); 4) p==—2Rsin0 (puc. 97). 440. 1) (2; 0)

HR=2 2) (—g’-g) s R=ngi 3) (1) & R=1; 4) (—g— —i;-) y
R=-g—; 5) (3; 2)u R=3 6) (4; %n) n Re=4 7) (4; —%) .

R=4 441 1) x>+ y2—3x=0; 2) x2+y?+4y=0; 3) 24 y2 —
—x+y=0. 442, 1) p=cos0; 2) 8=-—-3cosB; 3) p=>5sinG;
4) p=-—sinB; 5) p=cosB+4sinb, 443. p=Rsec (0 —8,).
sa, 1) Sy g BP0 g X0 L
'2 25 4"2’ , B9 ’2 1692_14—4_’
XY X Y e XL A
1) 25+216 L 5)2100-';64 1;6) ;69+225 L) 52+y2""
SANTT A TN SR XL ) XL
¥t =t Optg=!mmrtig="1 10 s tg="
XY . XY . XY .
445‘2') 42+49 1’2 2)2 9'*‘252 L 23) 25 T 165 ="
..f_. -y_= . —E—— y_-—— . _x__ —£—= N
1) 2+ 15 1,‘5) 5 top=0 6 = +p=1.4461)4u3
2)2n1;3)5u1;4)Yi5aY3; 5)%3%;6)-%-1&%;7)11{-%;
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1ud9) =15 100 = n Ll #2.1)5u3 2) F(—t0),

Fa(4 0% 3) e=45 4) x—:—2§- 448. 16 ke, ex. 449. 1) VE 1 3

t

Puc, 97. Puc. 98.

=

2) F\ (0 —2), Fa(02); 9) o= 24 y=ct 5. 450, -‘?-}1-3—5- ke, e,
2

451. -%— 452, Cu. pue. 98. 453, (—3- -§-) (—-3; -g—) 454, ToukH

A; n Ag nexar Ha sJaaunce; A;, A; m Az — BHYyTpR snmmca, Aa, Az,

Ay, Ag B Ayq — BHE 3a7HnCa. 455, 1) waonxma 9JIIHICA T + 7= 1,
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pacmoJoxkennas B Bepxdefi nmomynaockoeru (puc. 99); 2) mosomuHa si.

x? 2
JHICa 3 +g_,__—_ l, pacnouomenﬂas B HHXKHER NOaynaockoctd (pHC. 100);
3) noJioBuna 9aaHNCA —— 4 + J == |, pacnosoxeHHas B JP30OH MOy

2
nIOCKOCTH (pHC. 101); 4) mosoBHHA 3JUHNCA x2+E-—l pacmnoJio-

KeWHas B npaBoit noaymnJdockoctd (puc. 102). 456. 15, 457. 8.
458. 5x + 125+ 10=0, x —2=0. 459. r, =26, r,=74. 460, 20,

461. 10. 462. (=5 3V'3) u (-5 —3]/'3'). 463, (—2 Vzl) i

( 2 -—E;—') 464.3 u 7. 465. 1) 35 I§=1; Y
2) +,% l; 3) & " =1 4 ”4=1; [
5)3+—5—=1; 6>%+%912=1; 7)7-5—+46—=1.
466. 1) VTS_; 2 g; 3) 1/33_, 4) lg
4 01 z
- |

f—-«
’2 _— a)2 _
467. e= ’2 . 468. (x 02"0) 4. {8 =90 L
(v — 3)* (y 4 4)? — (x 4 3)? (y — 2)
469. s+~ =1 40 g =1
471. 1Y C (3; —I1), moayocm 3 # VE, e ___'.2. ypaBHenHs

3 ’
pupekTpue: 2x = 156=0, 2x43=0; 2) C(—Jl;2), moayocu 5 u 4,
g = —‘g-, ypaBHeHHA AHPeKTpHC: 3x — 22=0, 3x 4 28=0; 3) C (l; —2),

1
noJayocHu 2V3 u 4, €=, ypaBHeHHsT jaupexTpuc: y—6=0, y-+10=0.

— 22 2

472, 1) IlonoBuHa 3JJHICA (x 253) + (J-l;7) l, pacnonoxenHas
2

Hax npaMoit y 4= 7=0 (puc. 103); 2) moaoBmHa sJauica —(—_%i)— o

215



- 1)2
+_(y l.6!}_=], pacnonoxennas nox mnpamofi y —1=0 (puc. 104);

- x? 3)? .
3) nosoBHHA sanumnca -—1-6—+-(ii4—=1 pacnonoxeHHas B JeBOf

2 — 132
moJynJaockoery (puc. 105); 4) nosMoBWHA 3aMKICa (Hf) + (v 9” =],
pacnoJoxeHHas BnpaRy oT  OpAMoR x4+ 5=0 (puc. 106),

¥

y
1/ oy .
+
8 y=7=0

|

> NN

I

N
T-J=0

Puc. 103, Puc. 104

o
TrI=0

vl

/_ $+9=0
N

Puc. 105, Puc. 1086.
— 2 2
473. 1) —(iTGQA-I-g—S=l; 2) 2x?—2xy + 29> —3=0; 3) 68224~

+ 48xy + 82y% = 625 =0; 4) 11x? 4 2xy 4 11y? — 485y - 48y — 24 =0,
474. 5x? + 9y® 4 4x — 18y — 55 = 0. 475. 4x°4-3y?+32x — 14y+59=0,
476. 4x> 1+ 5y4°+ 14x + 40y 4~ 81 = 0. 477, Tx? — 2xy + Ty? — 46x 4

2 +71=0. 478, 17x% + Bxy + 23y* + 30x — 40y — 175 =0,
479, x? 4 2y? — 6x 4 24y+431 = 0. 480. (4; —g-), (3; 2). 481. (3; %) —

rpsamMas Kacaerca oJunmca. 482, IIpaMast npoXoAHT BHe SJaMmca.
483. 1) TIlpamasa nepecekaer 3JJHOC, 2) NPOXOJUT BHe SJNIAICA:
3) kacaetca saaunca. 484, 1) Ilpu | m|[<5 — nepecekaer suaanme:
2) npn m = x.5 — kacaercs saaunca; 3) nupu | m|>5 — npoxoAur BHe

saminca. 485, k2aPbi=m?. 486. - + L =1, 488, 3x-+2y—10=0

n3x+2410=0 489. x4 y—5=0m x4+ y4+5=0. 490, 2% ~

120, Srmg12 =0 d=22Y5 | a0t M, (=3 2) 4= VTS

492, x+y=—5=0 u x-44y—10=0. 493. 4x—5y—10=0,

494, d=18. 495, = 1 L oy pay 2L T 1 gge B2y,
20+ 5 80 5 %+76
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2 2
499, %— + -58— ==1.Y ka3 aune Bocromm3oBaTbes cBOACTROM 3JTHNCy,

2 2
chopMmympoBanHEM B 3anaue 498. 500. é% + —yz- =1, VYKasauye,

Bocnoab3oBaThes CBOACTEOM 3JJIHICA, CHOPMYTHPOBAHHBIM B 3aaUe 408,
502, 2x+ 1ly—10=0. Ykaszanue BocmosszoBarbca cBOHCTRON
sanunca, chopMyJHpoBaHHHM B sagaue 501 503, (3;2) u (3; —2),

504. R= _M-. 505. 10,5 V3. 508, = 60° 507. 16,8, 508, 60¢,
Vm:+n?

2 2
509. B saaunc, ypaBHEHHE KOTOPOro % +—£1"6—= 1. 510, x2+ y2=,

x2 oy 4 _ 2 _ 4 _ 4
611. T6-+ 6 =], 512. ¢ 3 513.(]——?. 514, ¢, = —

515, ) e m o) Sy By 2
— ey B Lo Ly L,
8)-’2—2-%2=1;9)g—;—-§é-=1. 516, 1) £ —-L =,
) L—bemy oy ke ) Sy

5) .= —], 517, 1) a=3, b=2; 2) a=4, b=l; 3) a=4,

5 5 1 I
T b=—8-. 518, 1) a=3, b=4; 2) F,(—5;0), F,(5; 0);
2 y=xgrHe=xg. B0 1) a=3, b=4
9) F,(0; —B), Fy(0;5); 3) e=%; 4) y-_-i:;_x; 5) g o= i 0.,

Y

'
f

“we

0 X!
Puc. 107.

2 2

520. 12 ks, en. 521. 1) Yactb runepGoJs —%——-‘%—nl, pacnofoxex«

Hag B BepxHed moJaymrockoetd (puc., 107); 2) Bersp rumepGoast
2

x% — -'%—== ~ 1, pacnosoxkenHas B Huxgel mosymnaockocts (pue. 108);
2 2 -

X o
3) BeTBb rumepbOIH TG—-%" l, pacmoJioxeHnnaa B JEBOH HOMYNJIO®
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2 2
CKOCTH (pue. 109); 4) Betsr rumepGoJn -;%—-yz-=— 1, pacnonoxens-

pasi B BEPXHEH no.nyn.nocxolcm (puc. 110). 522, x —4V3y+ 10=0
g x— 10=0, 523. r,=2-74-, r2=10!T. 524. 8 525, 12. 526. 10.
597. 27. 528, (10; %) " (10; —-g—). 529. (—6;4V'3) u(—6;— 4V'3).

Y
Y
J Z
g
2
[
Puc. 108, Puc. 109.
530. 29— wo6-L. 531 Cwm puc 111 832 1) ¥y,
o 12 2.2.]). '2 2 32 8,
2— 2= . -ﬁ—_l—: . _x_—_y_—= i:‘_
2) x*—y 16; 3) 8 3 1; 4) 3 5 1 wau Sy
P 2 2 — -
_..3_03_/_;-_1; 5)%_%__11. 533, e=1V2. 534, e=V3"
16
x _ Y £ _ (x=x0 _ (y—yo)® _,.
535. = — -5 = 1. 536. 55 — S =1. 540. 1) =3 Yol
— x.)? —_ )2
2) (x asz) — w 2y0) — 1' y
541, 1) C(2 =3), a=3, b=4 4
g =5/,, yPAaBHEHHA JHPEKTPHC:
bx —1=0, 5x—19==0, ypaBHeHus ol ¢
' V2
\_‘y_/ ¢ ZJZ ?
;.7 . - L. - 0 — . ‘r
Pue. 110. Puc. 111,

acumnror: 4x~3y—17=0, 4x+4+3y+1=0; 2) C(=5;1), a=S8,
b=0, e =1,25, ypaBHenus mupekrpuc: x=— 11,4 u x == 1,4, ypasue-
Hua acumnror: 3x+ 4y +11=0 1 3x—4y+.19=0; 3) C(2; 1),
a=3, b=4, e=1,25 ypapHenun juperRTpuc: y=<—42, y=229,
ypaBneHus acuMnTotr: 4x 4 3y ~ 5 =0, 4x — 3y ~ 1] =0, 542, 1) Yacts
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— 9)2! 2
(x —2) (y+ ) = |, pacnoneXeHHasT HaX NPaAMag

runepSonsr 9 — 1
)2 —T7Y
y+ 1 =0 (puc. [12); 2) BerBb runepObOJIH (x 43) — (y 97) = - |,
14
i N
[
h
J N z
\ ; [ y+7=0
Puc. 112,

pacrmoJokeHHas nox npaMoft g ~ 7 =0 (puc. 113); 3) sBeTBb rumepfony

— 9)° 2
(x r_ gt y = I, pacnososkenHan BJaeso oT npsiMod x — 9 =0

16 4 .
- — 2 f) 2
(puc. 114); 4) uvacrts, runep6oan (x 95) Y Tb 2) =—1, pacioio-
. Y
y=7=0 ¥ S
N >
. \\\ N 2
/ 4 7 yr2=0Y
a0 D Z /
7% N
8 \ ] -
Puc, 113. Puc, 114,
JKEHHAd BJeBo or npsMofl x — 5==0 (puc. 115). 543. 1) -(-x—;l%)-——
Q I
-(ﬂl;-;—)- 9). 24xy + Ty? — 144=0; 3) 2oy +2x — 2y + 7=
2 2 2 2
544, X ¥ oy 545, £ - 1, 546, 22— dy? — 6x —

169 25 ~ 144
— 24y — 47 = 0. 547, 7x? =~ 6xy — y? +26x—|8y—-17—0 548, O] xi—

— 100xy 4+ 16y4° — 136x + 86y — 47 =0. 549. xy= —j2— npH MmoBopoTe

2
, a
crapeix oce#f Ha yron —45% iy == — —5~ TPH OOBOPOTE Ha yroa -45°

5580. ) C(0;0), a==b="6, ypaBHenya acuMnroT: x=0 w y=10
2) C (0; 0), a= b =23, ypasuenus acuMmntor: x =01 y=0, 3) C (0; 0),

a = b = b, ypaBaeHus acAMnToOT: x =0y =0. 551. (6; 2) u 3 =73
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4
gye ranepbonsl. 554. 1) Kacaercs rumepGoabl; 2) mepecekaer remep-
gony B LBYX TOuKax; 3) MPOXOAHT BHe TrHnepSoJH. 565. 1) [Ipu
m [ > 4,0 — nepecekaet runepbony; 2) upu m = % 4,5 — KacaetTcs ru-
pep6oasl; 3) npu | m | < 4,5—npoxoxuT BHE rHNEpGONLL 556. k20*—b2=m>,

§52. (25'—, 3) ~ npAMaa kacaeTca runepSoant. 553. [Ipamaa npoxoxur

557’%’.‘.2%:.1. 559, 3¢ =4y — 10=0, 3¢~—4dy+10=0.
560. 10x—3y—3'2=0,/_12x—3y+32=0. 561. x4 2y — 4=0,
t+2+4=0; d= 8150. 562. M, (—6; 3); _ p,
d=%VT3." 563. 5x— 3y — 16=0, \
13¢ 4+ by +48=0. 564, 2x+ 5y — 16=0,
d'—'lPIO 566 x_2_£_
565 - 10 . . 5 45 =1
3x* 4y? Xy g
T~ s =" T z
568. x=—4, x=4, y=—1 u y=1 VAL
X _ Y XY
572. - 1. 573 6 9 l.
575. 2x + lly+6=0. Yxasauune Bocnomb-
30BaTbCH CBOACTBOM THNEPOOJH, CHOPMYIHPO-
BAHHHEIM B 2.%a.rr,aqe 574, 577 :22—1/22=16. S
X Y Xy N
578. 5 9 1. 579, 95 7 L. / ;13
580. q=-§. 581, g=2. 582, g, =2, q2=§,
583. 1) yl==6x; 9) yle—x 3) x2=—;-y; Puc. 115,
4) x?=—0y. 584. 1). p=3: & mpa-

BOM MOJYNJOCKOCTH cHMMeTpHuHo ocH Ox; 2) p==25; B Bepxuen
NOJYJNIOCKOCTH CHMMeTpHYRO ocH Oy; 3) p ==2; B JeBOH MOJYNNOCKOCTH

cumMeTpuuso oci Ox; 4) p= B HHXHeH MOOJYIJIOCKOCTH CHMMe-

PR i
& Y
a
4 -z
x L 4
0 A - 0
» Puc. 116. Puc. 117, Puc. 118.

1puuno ocH Oy. 585 |) y?=4x; 2) gy’ = —0x; 3) x2 =y, 4) x2= =2y,
586. 40 cu. B587. x?=~12y. 588, 1, Yactp mnapaGoam y°=4x, pac-
itoJ10}KeHHasd B MEPBOM KOOPAMHATHOM yray (puc. 116); 2) wacte napa-
Goabl y2==— x, pacHoOJIOKEHHAas BO BTOPOM KOOPAHHATHOM YTJY
(puc. 117); 3) uacTp mapaGoau y2? = ~18%, pacnONOKEHHASA B TPEThEM

> 2921



koopauHaTHoM yray (puc. 118); 4) wacts mapaGoan y?= 4x, pacnoso.
)KEHHAs B YETBEPTOM KOOPAHHATHOM yray (puc. 119); 5) uacts mapa.
601k x? ==by, PacNONOKEHHAs B I€PBOM KOOPAHHATHOM Yray (puc. 190);
6) vacTb napa6oar x2 == ~ 25y, pacnoJoxeHHas B TPETbEM KOODLKHATHOM

4 /4
- 4
17 z ; .

g
y Z

Puec. 119. Puc. 120, Puc. 121,

Pre. 122, Puc. 123.

yray (pue. 121); 7) vacts napaGoJst x? = 3y, pachnofoxkeHHas BO BTOPOM
KOOPAHHATHOM yray (puc. 122); 8) wactb napaboam x2?= —I16y, pac-
N0JI0KEHHAA B YETBEPTOM KOOPAHHATHOM yr.ay (puc. 123), 589. F (6; 0),

4
4 y-3=0

4
R ’ J / Zz / 7 =
g K Dy .
% ! N
3 } J
T y+d=0 g
&
Puc. 124, " Puc. 125, PHc. 126.'

x4+ 6=0. 590. 12. 591. 6, 592. (9; 12). (9; —12). 593. y*>=—28x.
594. 1) (y—B)* = 2p (x — a); 2) (y — B)* = —2p (x—0a). 595. 1) (x—0)*=
=2p(y—P) 2) (x—a)=—2p(y—p). 596 1) A(2 0), p=2

e—1=0;2) 4(550), p=3, 6x = 13=0; 3 4(0; —

6y 11=0; 4) A(0; 2), p=%—, 4y —9=0.697. 1) A(—=2; 1), p=2;
999 .

)J p=3’



2 A B, p=i 3) A —1), p=3. 598. 1) A(—4 I, p=—;-;

29 A(l; 2), p=2; 3) A(0; 1), p=%—. 599. 1) Yacte napaGoan
(y—3)>=16 (x—1), pacnosoxkennas nox npsMoi y—3=0 (puc. 124);
9) d4acte napaboast (x-+4)2=9(y-+5), pacnosoxeHHas BHPaBO OT
npaMof x+4=0 (puc. 125); 3) wactb napa6oan (x—2)2=—2(y—3),
pacrnoJox)eHnas BJeBo or mpaMod x—2=0 (puc. 126); 4) wacre mapa-
onst  (y+5)2=—3(x+7), pac- )

noJIOXKeHHas non npaMoll y4-5=0 ¥

(puc. 127). 600. x= -;:y2—y+7. S a <
l . 2 3

601. y==g* —x+3. 602. x24- yr5=0 5

+ 2y 4 4* — 6x + 29 +9=0. B
603. F(9; —8).. 604. 4x2—4xy-|-

-+ y2+432x+ 34y +89=0. 605. .
(2; 1), (—6; 9). 606. (—4; 6)—npsa-

Maq Kacaercsl napa6oJas. 607. Ilps-
Masl 1 napaboJga He mepecekaiorTcd.
608. 1) Kacaerca mapaGo.sl; 2) me- Puc. 127.
pecekaer mapaGoay B ABYX TOYKaX;

3) npoxonut BHe mapaboaw. 609. 1) k< %; 2) k=%; 3) k> —é-

610. p=2bk. 612. yy=plr+x). 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. bx—18y+25=0 620. d=]3—1§3-.

621. (6; 12) u (6; —12). 622, (10; ¥'30), (10; — ¥30), (2, V6),

(2 —V6). 623. (25 1), (—1 4, (3+2V13= 7+2V13) "

(3—; 13 . 7_2V13), $25. y—18=0. ¥ rasamue. Boc-

MOJIb30BAThC csl%ﬁc'raom 1:1apa6o.71bl,l GCfIJODMYﬂ“POBaHH”M B 3311&"5 624.

628. 1) P=F 3050’ 2) D=gm' 629. 1) P =T "5cos 0’
9 144 144

D P=—1"Fwsp ¥ VP s P P 5 B st
3

631. P=T"cosB" 632. 1) dnaunc; 2) napaGosa; 3) BeTBb rHNepGOIEHL;

4) saannc; 5) 2BleTBb runepﬁchbr; 6) mapa6oaa. 633. 13, 12. 634. 8, 6.
2 »

635. P=""500s6" p=m. 636. Ypapnenms JHPEKTPHC: p =

_ 34 —— 16 ABHEHHS ACHEMIITOT; 0 = 20
=—%5smn 0’ P~ " Ecosb’ P B ‘P=33n0—4 cos 0°

20 M il . ﬁﬂi ‘-g.
o= —3emoricosd’ 637. (6, T)‘ (6, 4), 638. (3, 3 n)‘,

(3; --g—n). 639, 1) (%; n); 2) (p; 12‘-) (p; __;i) 640. p2=
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b? 2 b _ 2pcosH
T | ==g2c0s20° 84l o*= e2cos2B—1° 842. o sin2@ °*
643. 8x 4 25y =10. 644, 9x — 32y — 73=0.645. x —y =90, x + 4y =0,
646, x4+ 2y=0, 8x=—9y=0 647. x4 2y=0, 2x--3y-_0
654, 2x—5y=0. 655, 7x-+y—20=0. 656. x-—~8y ...0
24 —y=0, 657. x—2y=0, 3x—y=0;, x4+ 2=0, 3x+y
661. y 4+ 2=20. 662, 2x-y+l-—0 665, Jluuuu 1), 2), 5) u 8) HMEIO’I‘
eNHMHCTBEHHHH 1eHTp, 3), 7) — He HMEIOT LeHTpa, 4, 6) — HMelT Gec-
KOHEeuHO MHOro ueHrpos. 666. 1) (3; —2); 2) (0 —5); 3) (0; 0);
4) (—1; 3). 667. 1) x—3y—6=0;,2) 2x+y—2=0; 3) 5x—-y+
+ 4 =20, 668. I)9x2—18xy+6y2+2—0 2) 6x2+4xy+y —7=0;
3) 4x*+ 6xy + y* —5=0; 4) 4x2 4 2xy + 6y2 + 1 =0. 669. 1) m=4,
n — no60oe 3HauyeHue; 2) m=4, n%6; 3) m=4, n==6, 670. 1) k=2
2) ky=—1, ky=5; 3) npm Bcex k=2 H YIOB/JIETBOPSIOIIUX
HepasexncTBaM — | <k <5; 4) npu k< — 1 u npu B>5. 671, x2—8y? —
—4=0. 672. x? 4 xy 4+ ¥’ +3y5—0 673. 1) danunruueckoe ypamnes

HHE; ompeaedser smuncT+T== 1; O’(5; —2) — HoBOe Hauaao;

2 2
2) runmepboJsiMueckoe ypaBHEHHe, ompenenseT runepGoay % —9—;—_-—.. N
0’ (3; —2) — nopoe HauaJ0; 3) SNJUNTHYECKOE YPaBHEHHE T + y_’_= —1;

He olnpenessieT HHKAaKoro reoMeTpHyeckoro oGpasa (HBJIHeTCH ypaBnHe-
HHEM <«MHHMOro s jumca»); 4) runepGoniuueckoe YpaBHEHHE; ofpes
nenser BbIPO}K)leHHYIO TUNepSoJy = Napy NepecexaloluXxcst MPsMbiX
45% — Y 2=0; O (—1; —l)--Hosoe Hauano; B) s/unrHueckoe ypas-
He}me, onpenem{eT BHIPOXKICHHBIA SJIHDC (€ZHHCTBEHHYIO TOUKY)
0" +3y = (0, 674 ;‘) 1) TunepGognueckoe ypaBHeHHE] ompejeager

’

2

y 1 i 9

X
runepbony —— — =—=1; tg a = —2, cos0 = ——, sin g=— ——
9 4 5 5
Vs vV

2) 3JAMNTHYECKOE YPABHEHHE; ONpeleaseT SJIHIC —lx’—s + -yz— == ]; 0 =45%

3) »1MINTHYECKOE YpaBHEHHE; onpenensdeT BBIPOKIACHHBIA 9saHMC —
2

1 .
—=, S5l 0= —F=
V3’ V'’
4) runepOOJHUECKOE YPaBHEHHE, ONPENENseT BBPOXKIEHHYIO TrHOep-
fy)

€ JHHCTBEHHYIO TOUKY x? 4 4y’2 =0,tg o =2,cosa =

6ody — 1apy MEePEeceKalmHXCs NPAMBIX /2 — y’2 =0; tga=—,

3 2
€08 O == ——, sin @ = ——; §) 3JJHOTHUECKO® YyPaBHEHHE, HE ompe-
Vi3 Vi3 yp P

JeJsier HHKAaKoro TeOMeTPHuecKoro ofpa3a (s9BAfETCH YPaBHEHHEM

<«<MHAMOTO SJNIHIICEI»); B HOBHIX KOOPIHHATAX €ro ypaBHEHHE HMeeT BUJL

xr?

-—+y = ~1; 0 =45° 675. |) Iunepdoauyeckoe; 2) sJIUITHYE-

cxoe; 3) mapaloanyeckoe; 4) saIHnTHYecCKOe; 5) mnapaGogudecKoe;
6) mnepﬁomqecxoe 676. 1) T'unepGonrueckoe ypaBHeHHE; Ompeae/seT

*) B sajayax 674 1) —~5) o ectb yroa or HOJIO}K!{TeJIbHOI‘O Ha~
npaBJieHHst CTapod OCH aOCLHCC A0 HOBOH,
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2

=1

runeploay, YypaBHeHHe KOTOPOIl nNpuUBOAHTCE K BUAY e
NyTeM ABYX MOCIEI0BATE/BHBIX MPeOGPasOBaHHA KOOPAHHAT: X =i +- 2,

y=§—1n = V__y y = x];—_y (puc. 128); 2) sanunTHUeCcKOS

YpaBHEHHE, oOnpemeJseT 9JJHNC, YPaBHEHH@ KOTOPOro NPHBOAHTCH
/

K BHAY o + yT == | nyTeM ABYX NOCJHeA0oBaTENbHEX MpeoGpasosanuit

v\

w\ 2 P e

z
/ \ ’
Puc. 128.
\é/\
— 5 N
é/’\
\ ﬁ, ‘f
.\\
Puc. 130.
goopauHar: x=%f—1, y=§+1 u Xx= i——i, 37==ﬁi
e | e V2
(puc. 129); 8) rumepGoauueckoe ypam{e}me2 onpe,uge.rmer ranepgoay,
ypasHeHHe KOTODPOH NPHBOMHTCA K BHAY 5 — —%—l nyTeM IBYX
TOC/Ie/L0BATE IHBIX npeo6pasoBamm KoOpAHHAT: x=X-+3, y=7— 4

=2 . 2ty

T , = V—f-) (puc.

8 . B. Knerenux 225

HE= 130); 4) runnepGoanyeckoe ypas-



HeHHe; onpeneiser BHPOXRICHAYIO runepdo.ny - N1apy nepeceranmuxesy
nPpAMbBIX, YPAaBHEHHE KOTOPHX MPHBOJHTCS K BHAY £ - 4y’2 =0 nyrey
IBYX [OCJe]OBATENBHBIX NPEO6PA30BAHHE KOOPAHHAT! X ==F — 2
y=ju g=X T s Z3 AV
== _ y == ——
VoA V10
ypaBueHHe; He ompejeJsseT HUKaKoro reoMeTpPHUEcKoro oGpaaa — «MHH-~
Mblil SJJIHICY, ero VpaBHEHHe NpPHUBOIHTCA K BHAY X -l— 2y = ]
nyTeM ABYX TOCAEA0BATEIBHRIX npeo6paaoaamm KOOPINHAT X == % — |,
x' 4 3y § == — 3"+, . 6)
— y
V10 V10

IIMe;  ONpeneJafeT  BbIPOXKICHHBIH
9JAHIC — €IHHCTREHHYIO TOUKY; ero
ypas HEI]He IPHBOIUTCS K BHAY 92 +
+ 3J =0 myTeM ABYX MOC.JICAQBA-
TEIbHBIX npeoﬁpasosamﬁ Koop:m-

-y

HAT: X=X, §f == —2ux———_
? y=17i -'/‘9 '

g=x%w’ Al
Vo 30 5

= | — saaunc; 2) 942 — 162 =5 —
runep6oda; 3) x? — 4y% == 0 — BbHI PO~
Khneynasa runepfona — mapa nepe-
CeKaloUWUXCS MNpPAMBIX, YPaBHEHHST

, Kotopuix x — 2y =10, x-l—Qy—O
Z 4)  2x% 4-3y?=— 1 — «MEEMBI
Pre. 131 3/JIMNC®; YDaBHEHHE He OmpeneJser
: ’ HHKAaKOTO reomerpnqecxoro o6pa3sa;
5 %2 +4 2y* =0 — BHPOKACHHBH
9JHIIC; ypaBHeuue gnpene.ﬂFET EJJ,HII"TBGIIH)’K' TOYKY — HayaJao Koops

(puc. 131); 5) saaunTHUCCKOR

y==fju X= S/IIMHTHYECKOE YPaBHE-

7

~

/1/

&y

. 877. 1)

AkHaT, 6) —~+——==1—a.nmmc, 7) —x4———y? = | — runepfonat
2

8)%——11?—1-—-3,13“0 678 1)3p121 B2 38 1= 5 §)3x T

TS D r=2y=32x=3y=~383 xrwu-quxh -9, =

880, 1) 2 1 1 2)5Hl;3)4p12;4)1ﬂ-§-. 68, x4 y—1=0,

xtdy+1l=0 2) x—4y—-2=0, x—2p+2=0 3) x—y=0,
x—3y=0, 4 x+y—3=0, x+3y+3=0. 682 |) Duumnc
2 runepfoaa; 3} mape nepeceKamwUUXCE NPAMHY (BBPOKACHHAS THIED-
Jo.d8); ) YDABHEHHE [I1€ ONpejeJsaeT HHKAKOro reoMeTpHueckoro ofpasa
(vfuMBi 22aune»); 5) Touka (BEpoxAeHHnd satunc). 689, 1) IMTapa-
SoaMLecx0oe  ypaBHeHHe; ompeaeJsserT mapalo.y, ypaBHeHHE KOTOPoOi

2 :
NPUBOAMTCS K BHAY y” = 2x” nyreM JBYX NOCJIEROBATE/bHHX IIpe-

(7Y - P g g - ’ _ 4 '
ofipazopaHlt KOOpJAHHAT: X _____—4\c5+ % y Y= __3x5 :

X=x"—=3, y=y"+42 (puc. 132); 2) nmapalonuyeckoe ypaBHEHHE;
ONPEALJTET BolPOKACHHYIO NapaBoay — Mapy MapaticJbHBX NPSMbIX,

2
UDABHEHHE KOTOPHIX MPUBOJHTCS K BHAY X' ==1 nyTeM ABYX IocaeNo-
3x' — 2y , yu= 2x" 4 3y’

Vi3 T VI3

BATCALHLIX HPEOOP&SOB&HHH KOOpAHHAaT: X =

ooy
PRy



y ="l V_, ¢ =" (pue. 133); 3) napaBosuinscroe yparmenne;

He onpe;le.rmeT HHKAKOro reoMeTpHYeCcKkoro o6pasa; MPUBOTHTCH K BHAY

” 4 | = 0 nyTeM JBYX mocaeLoBaTeNbHHX npeodpasosanuy Koopnunark

x_3r-5-4y,y 4x_+3!/ Hy = %",y =y — 4600, 1) y? = 6x—

napa6odaa; 2) y?=25— Bmpoxaennan napa6oJsia — mapa nmapa.aieapbHbeX

ZN \\*

Pue. 132. Pue. 133.

Y

NpAMbIX, YPaBHEHHA KOTOPHX ¥y —5=0, y 4+ 5=0; 3) y2 =0 — BHpoO-
XKACHHAs napaﬁoaa — napa cJaUBLIUXCS npsmmx, CORMAJAIOHX C OCHIO
afcunce. 693, 1) (x4-2y)°+4x+y—15=0; 2) (Bx—y)?— x4
+ 2y —14=0; 3) (bx —2y)? +3x ~y 4+ 11 =0; 4) (4x 4 2y)2 — 5x4-
+Ty=0, 5 Bx—T7y)+3x—2 —24=0. 697.1)3;2 3V

4)-12-1/10. 699. 1) 2x 4+ y —5=0, 2x + y—1=0; 2) 2x — 3y —1 =0,

2x—3y+ 11=0,3)6x —y—3=0,5x—y 4+ 5=0. 700. 1) x—3y4-
+2=0; 2)3x4+5y+7=0; 3) dx—2y —9=0. 701, (x> 4 y?)2 —
~20%(x2 — y?)=qa* ~— ¢t 702, (% 4 y?)? = 202 (x> — y?); p? == 2a? c05 20,

708. p?=Ssin28; (x24 y?)?2=29Sxy. 705, p= -%8 H p===— %0.

706, (O — x)yi=1x%  707. x(a®-+ yﬂ) =43 708, p= “co‘Z'e" + by

x4 (x+4-a)? (£*—0%) = 0. 709, P=—% 9 +atg0; £ [(x+4a)*+y*)=0a2y2
710, p == 2acos 0 + b; (x2 + y2 —_ 2ax)2 == }? (x2 -+ y2). 711, p_—=a] sin 20];
(224 y?)% =4a%x%? 712, x=qcos’t y=asin’g -l—y _3-
713, p—-—acos38 (x~+ y?)? =qaxs 714, x—a(cost+t5m t)
y=a(sin{—tsinf). 715, x=a(t—sint), y=qa(l —cos f);
x+Vy Pa — y) = aarccos ~—a—y 716, x=a (2 cost — cos 2f),
y=a(2 sintl-)— sin 2f); p=2a (1 — cos B). b717. x=(a-4b)cost —

L, y==(a - b)sinf{ — asin a -‘; t. T18. x = (b—a) cos <+

b—a

a
~— Q C0S§

24, y=(b~—a)sint—asin

~- acos b

tl

g* 297



YACTb BTOPASA

720. 1) (4; 3; 0), (—8;2;0), Touka C qexnr mna mroeroern Oxy,
cJle [oBATEJIbHO, €€ IIPOERUHS HA 9TY IIOCKOCTh ¢ Hell coBnaaaer, (0; 0; 0);
2) (4 0;8), (—80il), (2,010), Touka D sexur Ha nagcxkoctd Oxz,
clefdBaTebHO, €€ NPQEKUHS Ha 9Ty MJIOcKoets ¢ Helt coBnanaery
3) (0;8;5), (0;2;1), {0; ~3;0), Touka D Jexur Ha ni0ckocTH Oys,
ee mPOEKIHA H4 3TY NJOCKOCTH ¢ Hedl coBmanaet; 4) (45 0; 0), (—3; 0; 0),
(2; 0; 0), (0; 03 0); 8) (G; 3; 0), (0; 23 0), (0; ~3; 0), (0; 0; 0); 6) (0; 0; 5),
(0; 0; 1), (0; 0; 0), Touka D JNexkKHT HA OCH ANJHKAT, CI€J0BATE/bHO,
€e npoeKnHa Ha 3Ty Och ¢ HeHl coBmajpaer. 721, 1) (2; 3; —1),
(5 —8 —2), (=3 25 1), (a; b3 =~ ¢); 2) (Z =8 1), (5; 3; 2), (—3; —2; —1),
(a; — b3 ey 3) (=203, 1), (=B =3;2), (32 —1), (=~a;b; ¢)

4) (2; =8y —1), (53 3; —=2), (—3 =2 1), (a5 — b; — ¢); B) (—2; 3; —1),
(—5; =3 —=2), (3;,%1), (—a;b;=c) 6) (=2 —3;1), (—5;3;9),
(3; =3 —1), (=a;=~10;¢) 7) (—=2; =3; —1), (—B; 3; —2), (3; —2; 1),

(— a; = b; = ¢&). 722. (a; a; — a), (a; ~ a} a), (— @; a; a), (—a; —a; a),
723. 1) B nepmoMm, TpeTbeM, MATOM H CEAbMOM; 2) BO BTOPOM, GETBED=
TOM, IIEGTOM H BOCbMOM; 3) B IIePBOM, HETBEPTOM, LICCTOM H CEIbMOM;
4) Bo BTODOM, TperbeM, NSITOM H BOCbMOM; 5) B mepBOM, BTOpOM,
ceabMOM H BOChMOM; 0) B TpeTbeM, YETBEPTOM, NSITOM H IIECTOM.
724, 1) B nepsoM, TpeTheM, IATOM H ceJbMOM; 2) BO BTOPOM, TPeTbeM,
fI9TOM H BOCBMOM; 3) B MePBOM, BTOPOM, CENbMOM ¥ BoCbMOM; 4) B nep-
BOM, TPeThbeM, LIECTOM H BOCBMOM; D) BO BTOPOM, UETBEPTOM, NATOM H
CebMOM. 725. 1) (=3; 3;38); 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, 0D =25, 730. X M\ MM, — 1yno#s. 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=3.
738. C(6;1;19) n D (9; —5; 12). 739. D (9; —5; 6). 740. Uerseprasn
BepIIMHA mapajienorpaMMa MOXKeT COBnajaTh C OJHOH H3 Touek:
D, (—3; 4; —4), Dy (l; —2; 8), D3 (5; 0; —4). 741, C (1; 55 2), D (3; 2; 1),

E (5 —1;0), F (7, —4 —1). 742. A(—1;2; 4), B (8; —4; —2). 743, %Vﬁ

y1+y2+ya+y4
4 ?

y Y=

o= 2+ 242+ 2y 746, ¥ = mxy - Maxe 4+ Mmaxs 4 myx,
4 : my + my - mg -+ my, ’

My~ Moy 4 Mals -+ My _ M2 4 mozy + mazs 4 myz,

Y my A= my 4 mg i, O’ my - my + mg + my ’
747. (2; —30), (1;0;2), (0;3;4). 748. |a|=7. 749. z= = 3,

750, AB = {—4; 8; —1}, BA={4; —3; 1}. 751. N (4; 1; 1). 752. (—1;2; 3).
753. X_—_-V2~,Y=l, Z =], 754. cosa=£ cosf = — 3

4. %-V_lﬁ 745, x =1 + ': X3 4 X4

95 * 5
cosv=—7l)g—. 755. cosa__—_..l;gg_, 905[3=_%’ cosy=%_

756, 1) Moxer; 2) ne moxet; 3) moxer. 757. 1) He moxer; 2) Moxer:
3) e Moxer. 758. 60° wam [20° 759, a={l; —1; V2} wm
a={1; —1; =V'3}. 760. M, (V3 V3 V3), M, (—V3-V3;~V3).
761. Cm. puc, 134. 762. |a—b|=22. 763. |a 4 b|=20.
764. la 4 b|==|a=b|=13. 765. |a + b| =V 120 ~ 11,4, |a — b| =T.
766. |a+b|=V1_9z4,4, |@a—~b|=7. 767, 1) Bexropni @ u b
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JOMKHB OHITE B3AUMHO MNEPNEHAUKYISPHH, 2) Yrol MeXIY BekTo-
pavu @ H b JoaxeH OGBIThb OCTPHIM; 3) yroJ MexAYy BEeKTOpaMH & u b
JoTHeH GHTb TYNMM. 768, |a]==|b|. 769. CM. puc. 135. 774. |R| = 13.

1
75, 1) (=16 2) =% 6k 3 G —412% H{k—gi 0}
5) {0; —2; 12}; 6) {3; —"—g-; 2}. 776. BekTop b jsMHHEE BEKTOpa &
B TDH Da3aj OHH HANPABJCHE B TPOTHUROIONOXKHBE CTOPOHbI

777. . =4, p = —1. 779. Bexrop AB B aBa pasa LamHEee BerTOpa CD;
OHH HANpPaBJEHH B OAHY cTOpoHy. 780, a°.-_.—{ E; — .;?i..; —_ _37_ }
3 4 12
0— em— —— — e —4 — —1
781, a _{ N } 82 latbl=6 la—b|=14
783, d == — 48i + 45] — 36k. 784, ¢ = (—3; 15; 12}. 785. AM=(3; 4; —38},
BN ={0; —5; 8}, CP={—3; 1;0}. 787. a==2p 4 5q. 788. a =2b + ¢,

1 1 -— 1 1
=Fa—750 c=aqa —2b. 789, p ==2a — 3b. 790, AM=?b +—§-.o,

E_ﬁ=%c—b, C_P5=—é-b—e, rme M, N m P — cepeauusl CTOpoH
Tpeyronsurka ABC. _791.__:;1—5 -——_—_l‘l;l—g -_:_7_25, B—_Q——- 104B — 74C,
CD=114AB —8AC, AD + BD 4+ CD==32AB — 22AC. 793. ¢ =2p —
~3q+r. 794. d =2a—~3b 4 ¢, ¢ = — 2a+4-3b+4-d, b= %a -+ % c——-;:-d,

a=-—3—b —-12-0—1--12-11. 795. 1) —6; 2) 9; 3) 16; 4) L3; B) —61;6) 37; 7) 73.

796. 1) —62; 2) 162; 3) 373, 797, CyMMma XBajgpartos JHaroHafted mnae
pamnenorpaMMa paBHA CyMMe KBAINpaToB €ro cTopod. 798, — ab = ab,
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KOrJa BeKTOPH & ¥ b KoMMUREAPHH H HMeIOT NPOTHBOMOJOXKHHIE 13-
npasienus; ab==ab, Koria BeKTOPH @ # b KOJJIHHEAPHH H HMerT
OZMHAaKOBEe Hampasienus, 799. IIpu yciaoBuH, 4TO b nepneHIuKyaTpen
K BeKTopaM @& H ¢, i TdKie B TOM cngttae, KOrjla BEKTOPH & H ¢ Ko.I-

auueapus. 800, ab + be + ca == .,2,;. 801. ab + bec + ca = — 13
802, | p | =10. 808. a-—=¢%—. 804, |a|=]5] 807 ETJ=-’;§c-b.
2 4
808. o == arccos —==, 809. @ == arccos (— -.—). 810. ITrockocts, nep-
V7 -8
TIeHAHKYAAPHAS K OCH BEKTOPa @ M OTCEKalollas Ha Hed oTPesoK, Be-
. a
JUuHHa KOToporo, CyHras OT TOukd A, paBHa Tal* 811. Ilpsmas

gepeceqe}ma MJI0CKOOTeN, MePIeHAHKYIAPHEIX K OCSIM BEKTODOB @ U b
| OTCEKAIOIIHX Ha 5THX OCAX OTPE3KH, BEJHUHHBl KOTOPHIX, CYHTasd OT

Toykn A, paBHBI T%T " T%I— 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, 3l,

816. 13. 818, o = —6. 819. cosq)=-§5T. 820. 43°. 821. arccos (— -g—)
1 1

823. x == {—24; 32; 30}, 824, x ={ 1; 53 —-Q'}' 825. x = — 4i —
— 6] + 12k, 826, x ={—3;3; 3}, 827. x={2 —3; 0} 828, x=2i +
o 3] — 92k 829. V3. 830. —3. 831, —5. 832. 6. 833, —4. 834. 5.

835. —11. 836 X=—-!33, Y=t 77 g3 3
5

3"’ 3°
838. —67—. 839.

[@b] | =15. 840. {[ab]|=16. 841. ab= * 30.

842, 1) 24; 2) 60. 843. 1) 3; 2) 27; 3) 300. 844, Bekropui @ u b
JIOJKHE ORTh KoaNyHeaprbl. 846. B ciyuae nepneHaHKYJNSPHOCTH BeK-
TopoB @ u b, 850, L) {5 1; 7k 2) {10; 2; 14}; 3) {20; 4; 28).
851. 1) {6; —4; —6};, 2) {—12; 8; 12}. 852, {2; 11; 7}. 8B3. {—4; 3; 4}.

854. 15; cosar---%, cos[3=——12§, cosy=%. 855. 28; cosa=——?—,
) 2 — 1 4

cosff=-———, cosy==—. 856. }/ 66; cos 0 = — ey

B —, cosy = V/66; cos e cos Tk

7 5V 17

cosy = — ==, 857. 14 xB. en. 858.5 859, sin@= .
Y V 66 ? 21

860. {—6; —24; 8). 861, m = {45; 24; (). 862. x={7; 5, 1}
864, [[ab] c] ={—T; 14; —T7}; [a [be]] =={10; 13; 19}. 865. 1) ITpanmas;
2) Jaepasi; 3) JaeBas; 4) npasad; 5) BeKTOPH KOMmJaHapubl; 6) Jesas.
866. abc =24. 867. abc = * 27; 3naKk nJI0C B TOM CJaydae, Korja
TpoiKa BEKTOPOB @&, b, ¢ mpaBad, M MuHyc - Korja 3Ta TpoHKa Jesad,
868. B ToM CJlyuae, Korja BEeKTODH @, b, ¢ B3aHMHO MePIeHIHKYATPHEL.
873. abe == — 7. 874. |) KoMnnanapusi; 2) H@ KOMNJIaHApHE; 3) KOM=-
nnanapue. 876, 3 xy6. ex. 877, 1], 878. D, (0; 8;0), D (0; —7;0);
881. X=—6,Y =—8, 2=—6, 882, Bexfops @ u ¢ JO/MXHH GHTE
KOJIHHEapHH HJAH BeKtop b .jnomxey OHTh hepneHAHKYJIAPeH K Bek+
fopam @ u ¢. 886, Toukn M;, M,,-M,; nexar Ha MOBEPXHOCTH, TOUKH
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Ma, Ms, Mg ne Jexxar na uel. YpanHeHHe onpeneaer cdepy ¢ HeHTPOM
B HauyaJe KoOPjHHAT M PajHycoM, paBHHIM 7. 886, 1) (1; 2,2) u
(1; 25 -—2;; 2) Ha JaHHOW NMOBEPXHOCTH HET TakoH Touxkw; 3) (2; 13 2) #
(2; —1; 2); 4) Ha MaHHOM MOBePXHOCTH HeT Takof .rouky. 887, 1) Ilno-
cxocts Oyz;, 2) miockoets Ox2; 3) mtockocts Oxy; 4) maocxocTs, na-
paaienshas niockoctd Oyz W Jexamas B OAMKHeM NOMYTPOCTpaHCTBE
Ha PACCTOSIHHE JIBYX eJHHHL, OT Hee; 5) IJIOCKOCTh, mapalie/bHas o=
ckoct Oxz W Jexamwas B JeBOM NOJYIPOCTPAHCTBE HA PACCTOSHHH
JBYX €IHUML OT Hee; 6) mI0oCKoCTh, mapamienbHas MAOCKOCTH Oxy U
Jexamiasd B HHXKHEM MOJVIDOCTPAHCTBE HA PACCTOBHH NATH €IHHHIY
ot nee; 7) chepa ¢ mEHTPOM B HauaJ e KOOPAHHAT ¥ PaiHYCOM, PaBHHM B3
8) chepa ¢ uentpoM (2; —3; B) u paauycoMm, paBunM 7; 9) ypaBHeHu®
onpéjenseT eiMHCTBEHHYIO TOYKY — HAuag0 KoopauHaT; 10) ypaBHeHHE
HHKAROro TreoMeTpiuyeckoro ofpasa B NPOCTPaHCTBE He onpeneJser)
11) nJockocTh, KOTOpPAA ACAMT NOMONAM JBYTPaHHHH YyroJ MEXIYy NJo=
ckocraMu Oxz, Oyz u npoxoaur B 1, 3, 5 H 7 okraHTax; 12) njaockocTh,
KOTOpasl AEJHT [omoJaM OBYTPauHbft yroa mexay miockoctsMu Oxy,
Oyz wn npoxoaur Bo 2, 3, 5 ¥ 8 okraurax; 13) naockocrs, KoTODast
JCJHT mOmoJaM JBYrpaHHm yroal Mexay nJockoeramu Oxy, Oxz H
npoxoau? B 1, 2, 7 u 8 okranrax; 14) naocxocty Qxz u Oyz; 15) nJo-
ckoctd Oxy u Oyz, 16) naockoctd Oxy u Ox2; 17) COBOKYNHOCTb BCEX
TpexX KOODZHHATHHIX mJIockocted; 18) naockoers Oyz H MIOCKOCTB, Na-
paJaenbHas naockoctd Oyz u Jexairas B GJHMKCHEM MOJTYIPOCTPaHCTBE
Ha DPaCCTOSIHHH uyeTHIPeX eAMHHI oT Hee; 19) nrockocth Oxz u IIIO-
CKOCTb, KOTOPAfl AEJHT IMONOJaM ABYTPAHHBIA yros MeXAy IJIOCKOCTSIMH
Oxz, Oyz u npoxomut B 1, 3, 5 u 7 okranrax; 20) naockoers Oxy H
NJAOCKOCTh, KOTCPAs ACJIMT MONOJNAM JABYrPaHHEIE yros MEXAY NJI0CKO=
craMi Oxy, Oxz unpoxogut B 3, 4, 5 u 6 okranrax. 889. x2+4 y2+22=r2,
890. (x—0q)? 4 (y—PB)2 + (z—y)2 =712 891, y—3=0. 892, 22 —7 =0,
893, 2x 4 3=0. 894. 20y 4- 53 =0, 895. x24 y 4 22=al

; 2 2 22
896. x2+ y?+ 22 =aqa?. '897. x 4 2z =0. 898.-’;—+£9—+E=1.

2
899. -il‘-g -
JHHHU} TOURKH My, M, He aexaT ua ueil, 901, Jluuuu 1) u 3) npoxoasar
yepes Hayaao koopaumat. 902, 1) (3;2;6) u (3; —2;6) (3;2;6) u
(—3: 2; 6); 3) na nanHoft MUuHH HeT Takoh TouxkH. 903. 1) Ockb amauxar;
2) och opamuat; 3) ock abeumce; 4) npsMasi, IPOXoAAIAS yepe3 TOUKY.
(2; 0; 0) mapamarensro ocH QO2; 5) npamas, npoxXonsias gyepes TOukKy.
(—2; 3; 0) mapanneasno Ocu Oz; 6) npsiMas, mpoXoasiias yepes TOUKY.
(5; 0; —2) mapamaaenbho ocu Oy; 7) mpsaMmas, mpoXoAsilasd uepes TOYKY
(0; —2; 5) mapaanenbuo ocu Ox; 8) OKpYXKHOCTb, JeXKallas Ha MJO=
ckoctH Oxy, ¢ UEHTPOM B Hauale KOODJUHAT M PajHYCOM, paBHBIM 3}
9) oxpyXHOCTb, Jexawad Ha NJaockocTH Ox2, ¢ LEHTPOM B HauaJe
KOOPAHHAT M pajuycoM, paBHbIM 7; [0) oXKPYyXKHOCTb, JeXKalass Ha NJO+
ckoet Oyz, ¢ UEHTPOM B Hauane KOOp/HHAT M paZHYCcOM, DaBHHM 5f
11) oxpyxHocth, Jexamass Ha mJockoeTd 2—2=0, ¢ UeHTpOM
B Touke (0; 0; 2) u pamuycoMm, papunM 4. 904, x2 4 y?2 4+ 22=9, y =0,
905, 24 y?4+22=25, y-+2=0. 806, (x—5)24(y+2)2-~
F(z2—1)2=169, x=0, 907, x2+ y?+ 22 =36, (x — )2+ (y + 2)2
+ (2 — 2)2 =25, 908. (2; 3; ~6), (—2; 3; —6). 909. (1; 2; 2), (—1;2;2),
910, 1) Iluaumppuyeckas MOBEPXHOLTb C OODPa3yIOUMMH, NapaJenb=
HaMH ocu Oy, uMelolas HampaBiasiomed OKPYXIIOCTb, KOTOPas Ha
nnockocTh Oxz onpegenseT<s ypaBHenneM x2 - 22 = 25; 2) puauHApH=
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yeckast nomepxHocts ¢ ofipasylomumy, napataeasHoMu ock Ox, nvern-

mwas HanpasJgioaled 3JLTHNC, XoTOPHf Ha maockoctd Oyz onpenenserces
12 22 M

ypaBHeHHeV —5-5—+-E= 1; 3) unauuppHueckas MOBEPXHOCTh € o6pa-

3YIOLIMMH, napariensHbiMu oc Oz, uMelomas Hanpasagolel runep6ody,

X
KoTopad Ha mJockoctH Oxy onpenenseTcd VDaBHEHHeM T 5= 1;

4) uuauHApHyeckass NOBePXHOCTh ¢ 0Opa3yloLIHuMH, [OapaieNbHLIMH
ocH Oy, uMenoliaa HanpaBagoUeH Napadony, KoTopas Ha naockocTu Oxz
ompejpeasercss ypaBHeHHeM x2==02; 5) LHIUHJDHuUECKAN TOBEPXHOCTH
¢ ofpasywimuMy, mapaaneabEbMH ocH Oz, uMeowas HanpasJasiouiel
napy npsMbiX, KOTOPHE Ha niockoctd Oxy OnpenedsioTes ypaBHEHUAMH
x=0, x—y=0, 378 UHAMHAPHUECKAS NOBEPXHOCTH COCTOHT H3 IBYX
nyockocTell; 6) uHANHADHYecKad MOBEPXHOCTh ¢ 00pPasyOIMMH, MapaJ-
JgenbHsiMH ocd Oy, uMelowas HanpapJsiomell mapy npsMeIX, KOTophie
Ha nJaockocTH Ox2 ONpeAensioTcs YPABHEHHAMH X — 2 =0, x - 2 =0;
5T4 IUJHHAPHYECKAsh MOBEPXHOCTb COCTOMT M3 ABYX maockoctel; 7) ock
aGcnuce;  8) ypaBHeHHe HHMKAKOTO TeOMETpPHYeckKore o6pasa B INpo-
cTpaHcTBe He onpexender; 9) DHAHHAPHUECKAS MOBEPXHOCTH ¢ o6pa-
3YIOWHUMH, TapamteJbHHMH ocH Oy, uMelolas Hanpasasiouwell OKpyxK-
HOCTh; HampaBdasiomass Ha naockocty Oxz onpejgenasiercs ypaBHEeHHEM
¥24 (2 —1)2=1; 10) uuauaapHYeckas NOBEPXHOCTh C OGPA3YIOLHMH,
napaaneasabMi ocH Ox; Hanpaaérmromaﬂ Ha nJockoctH Oyz ompene-
nsieTcs ypasHennem y2 - (z -+ %) == % 911. 1) 24 5y2—8y—12=0;
2) 4x2+5224+42—60=0; 3) 2y—2—2=0. 912. 1) 8x2 -} 442 —
—36x 4 16y —3=0,2=0;2) 24 —22 —7=0, y =0; 3) 4y2 + 822}
4-16y4+202—31 =0, x=0. 913, x—2y+43243=0. 914, 55— 32=0,
£15. 2t —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}, a={2% —A =24} 2) n=({l;5 —1},
n={% 5A; =4} 3) n={3; —2; 0}, n = {3A; — 2A;0}; 4) n = {0; 5, —3},
n={0:5A; —3.; 5) n={1;0:0}, n={10,0;5 6)n={0,1,0;
n=={0; A; 0}, rae A — Jyo6oe uHcJ0, He paBHOe HYy.J 0. 924. 1) u 3) onpe-
JEJFI0T napaJjaelsrble II0cKOCTH. 925. 1) m 2) onpenensiior mepreHgH-

KYJASpHLIE mIocKocTH. 926, 1) /=3, m=—4; 2) | =3, m=—%;
1 1 _ | ]

3) l=—3—3-1, m———31—5-. 927. 1) 6; 2) —19; 3) = 928. 1) 5T
2 7 2 2}

Ho 2) TVHE T 3) 5 4) arccos-ﬁ H n—arccos—l—B.

929, 4x — 3y +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==2.930.1)a#72a=7,b=3;,3)a=7, 6+3. 940. 1) 2z — 3 =0;

Ny4+2=0 3)x+5=0 941.1)2y+2=0;, 2)3x+4+2=0;
3) 4x L 3y=0. 942, 1) y-+4z+10=0; 9) x=—z—1=0:
3) 5x4+y—13=0. 943. (12; 0; 0), (0; —8; 0), (0; O; —6).

044, =+ 44+ S5 =1.945.a=—4, b =3, c=—. 946. 240 xm. ex

z
- ¥y Y L2 LI A T -
947. 8 kyS. en. 98 o+ —r+ 5 =194 4T =1L

950, x -y -+ 24 5="0. 951, 2% — 21y + 22 4 88 =0, 2% — 3y — 2z
+ 12=0 952 x+y4+2~9=0, x —y—2z+4+1=0, x—y 4 2—3=0,
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¥t y—2—=5==0 953, 2x — y— 32— 15=0, 954, 2x—3y + 2—6=Q
955. x — 3y — 22 4 2=0. 956. [xockocru L), 4), 5), 7), 9), 11) u 12)

3ajalbl HOPMAaJbHHMH YypaBueHusiMH. 957, 1) —-32-x - %y + 3 2—6=0);

3,6 9 o 3 6 Il
2) -——7-x+7!/—7‘31—3—0, 3)5 TE= YR 143—()!
2 .2 1 , 12 e 3
4) ?x+-§y—-?z-—€—0, 5) —l—3y+-l?z—2-—0, 6) T
4 1

-—-gy—-—5-=0; 7) —y—2=0; 8) x—5=0; 9) 2—3=0;

10) z——;-=0. 958, 1) o = 60°, B = 45°, y = 60°, p=5; 2) a = 120°,

p=60°, y=45, p=28 3) a=45, P=00°, y=45, p=3V72}
4) a=90° B=135% y=45°, p=V7; 5) a = 150°, B=120°, y = 90°,
p=">5; 6) a=90°pB=90°%y=0°%p=2;7) a=180° B ==90° y=90°

p=_l_; 8) a==90° f=180° y=90° =—;—; 9)a===arccos—1—,

2
ﬁ=.1—arccos-%—, v=arccos§, p=2; 10) a=ﬂ:—arccos—$-,
4

6
f=mr— arccos%, y=arcc057, p=- 959, 1) § =—3, d =3

2) =1, d=1; 3) d=0, d=0—r1ouka M, JeXuT Ha NJOCKOCTH}
4) =19 d=25) 6=—3, d=3. 960. d=4. 961. 1) ITo oguy
CTOPOHY; 2) MO OZHY CTOPOHY; 3) MO pasHHe CTOPOHH; 4) MO OAHY CTOe
poHy: 5) Nno pasHnie CTOPOHLI; 6) no pasHuie CTOPoHH. 964, 1) d=2;
2) d=235; 3)d=6p; 4) d=1, 5) d=0,5; 6) d=%. 965. 8 Ky6. e,
966. YcJa0BHIO 3a7aud YAOBAeTBOPSIOT ABe Toukm: (0; 7: 0) u (0; —5; 0),

967. YcioBuio 3ajgauyd ypaosJerBopaior xee touks: (0; 0; —2) m (0; 0;

4
—6 -]?) 968. YcaoBuio 3ajnaun yaosJgersopsioT ase Touxku: (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 4+ 42413 =0,
973. 1) 4x—by+2—2=0,2x4+y—324+8=0;2) x —3y—1=0,
3x4y—22—1=0; 3)3x—6y+724+2=0, x4+ 4y +32+4=0.
974. 1) Touka M K Hauajso KoOp,JHHAT JeXAaT B CMEXHHX YrJaax;
2) Toyka M W HauaJO KOOpAHHAT JeXaT B OgHOM yray; 3) Touka M
M HauaJo KOOPAMHAT JexaT B BeDTHKaJbHBX yriax. 975. 1) Toukn M
u N pacmosoxeHB B CMeXHBIX yriax; 2) toukn M u N pacronoxenst
B BCPTHKAJIBHBIX yraax. 976. Hauasno KoopJaHHAT JEXKHT BHYTPH OCTPOro
yraa. 977. Touxka M jexXHT BHYTPH Tynoro yrJaa. 978, 8x—4y—424-5=0.
979, 23y —y — 42 —24=0. 980, x — y — z2—1 =10. 981. x+4y422=0.
982, 5x -7y ~3=0,2=0; 5x+2:—3=0, y=0; 7Ty—22+43=0,
x =0, 983, 3x—y—72+4+9=0 by+4+22=0 984. (2; —1; 0),

(15

T 0; ---:-31—), (0; 2; —~1). 986, 1) D=—4; 2) D=9, 3) D=3,

987. 1) Ay=A,=0, u xors Ou oxHO H3 uwmcen D,;, D, oTauyHO OT
nyas; 2) B;=B,=0, 1 xora 6ul ogHO M3 yucen D;, D, oTaHyHO OT
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nyts; 3) Cy=0Cy==0, u xoTa Gt onno u3 uncea Dy. Dy ormmuno o,

B D D

v Lol == =1, —L = —=t. —=1 == ---—l ' —
HYy14. 988, 1) A2 Dg H 2) Bg D2 ’ 3) D2 Dg ’ 4) Al =
=Dl =0, A2=DZ=O; 5) Bl =D] =0, BQ=DQ=O; 6} Cl =DI=O'
C,=D,=0. 989, 1) 2x+ 15y + 72+ 7=0; 2) Qy + 32+ 5=0;
3) 3x +32—2==0; 4 3x — 9 —7=0. 990, 1) 23x—2y-4-212—33=0;
Ny+2—18=0;3) x+2—=3=0;4) 4) x—y -+ 15=0. 991. 5x-
+ 5z —8=0. 992. o (bx —2y —2—3)+Pp(x+ 3y — 224 5) =0,
Yxkasauue. IIpavast nepeceyenns miockocted 5% — 2y — 2 — 3 =0,
x =43y —2z+5=0 napaareabHa BekTopy I=1{7;9; 27}, caegoBas
TenLIo, YCIOBHIO 3afaud OyAYT YAOBJETBOPATH BCE ILIOCKOCTH, [IPHs
HajJexaulde NYuKy DJIOCKOCTeH, NPOXOARIIMX Uepe3 8Ty mnpaMyio,
993, l1x —2y — 152 —3=0. 994, o (bx — y — 22 — 3) + B (3x =~ 2y—
— 52+ 2)=0. ¥Yxkazauwue., Ilpavas nepeceuenns m.Iockocrelf
5x —y—22—3=0, 3x — 2y — 52+ 2 =0 nepneninky.JaapHa K nJo-
ckoctd X+ 19y — 7z — 11 = 0; caenosaresbio. yCa0BHIO 3agaud Gyayr
VAOBJETBOPATh BCE ILIOCKOCTH, IPHUALIEKaUlHe YUKy MJI0OCKocTeH,

NPHXOASAIIHX Yepe3 9Ty NPAMYIO. 995, 9x+ 7y 4824+ 7=0.
696, x — 2y +2—2=0, x—5y +42—20=0. 997. [Ipunazaexxur.
998, He npunagmexur. ~999, [=-—=5, m=—11. 1000. 3x — 2y 4

+ 62 421 =0, 189x 4 28y 4 482~ 591 =0. 1001. 2x — 3y — 6z -~
+19=0, 6x—2y— 324 18=0. 1002. 4x —3y + 62— 12=0,
12x — 49y 4+ 382+ 84=0, 1003, 4x+ 3y —5=0, 5x+32—7=0,
194, 7t —y+1=0,2=0;5x—2—1=0, y=0; 5y —7x — 12=0,
x==0. 1005, x — 8y 52— 3=0. 1008. 2x — 4y — 82 + | =0,

9k —y+2—1=0 1007 1)x'2_2=_;"3=zg'3;2) x'gg=
Yy 2t3, gy x=2 vy _zH8. gy x—=2 y __=z+3
=y=——1 T o o 1~ o0 !
x_2__!i_z+ x—l_y+2_2-—l
x—3 y+1 =z x _y+2_ z2—3, x4 1
2 —3 —T =3 V3= == Y =
=1J'o‘2=z'({)'4. 1009, 1) x=2{+1, y=—3t— 1, 2 =4t — 3

0) x =0t 41, y=at—1, 2==—23 3) x=3t+1, y=—20t—1,
25t —3. 1010, 1) x=t+42, yg=—2 41, 2=1+1;2) x=1-+ 3,
y——t—1,2=13) x=0, y=1, 2=—23¢t+ 1. 1011, (9; —4; 0),

(3; 0; —2), (0;2; —3). 1012, x=5t4+4, y=—11t—7, z=— 9,

x—1 _y—2 247 *x—2 y+1 __z+3
1313. —="—3 = _—§° 1014, = o=
115, x=23f+3, y=16t+ 1, 2=19t = 3. 1016. a={1;1; 3}
= {A; A; 3A}, rae A — moGoe uncao, He paBHoe HyJa0. 1017. @ = — 2i 4-

+ 11j 4 5k; @ =—2Ai 4+ 11Aj 4+ Ak, rge A — a060e 4HCTO, ife PaBHOG

x—2 y—3 245 t—2 gyl 2
nyao. 1018. 5 =" 4 = —§" 1019. 1) g = =
Pewe nue. [onaras, nanpumep, 2o =0, HaxXoauM 43 JaHHON cHCTeMBb!!
xog==2, yp=—1; TakkM 06pa3oM, MK yKe 3HaeM OJHY TOUKy TNpsMOi

Mgy (2; —1; 0). Tenmepp Haltnem BanpaBJawowuii Bektop, Hmeem
n,={l; —2; 3}, ny=1{3; 2, —5); orciona a=[mn.]={4; 14,8}, . e.
l=4, m==14, n=_8. [loncrapnas HalAelHblCc 3HAYEHHS Xy, Hg, 2p H

X ~x — 2—=—2
0 o ¥ =40 L., MOJYuHM KaHOHH=
l m n

[, m, m B paBeHcTBAa
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. . x—2 { 2 x—2
yeckue ypahnemus nauttofi npamoi: — = Y f; =g W =
y+1__2_2) x=y+1_z——l_3) x=3 _y=2" =2
=7 T 4’ P 12 13 1 2 "

1020. 1) xe=t+ 1, y=m—Tt 2= — 10— 3; 9) x = —t + 1, y=31+2,

o=>5f{— 1, 1023. 60° 1024. 135° 1025. coscp==i%—. 1027. [ = 3.
s+1 y—2 243 x+4 y+5_ 2z—3
1029, ——=""Tg=—7%— 18 —m—="p—=—7.

1031, x=2¢{=—5, y=—23t+ |, 2=—4{ 1032, v =13. 1033, d =21,
1034, x=3—6f, y=—1+ 18t 2=—5+4+9¢4 1035. x=—7 + 4/,
y=12 —4f, 2=5— 2¢. 1036. x==20—6¢, y = — 18+4-8¢, z=— 32+24¢;
(2; 6; 40). 1037. YpapHeHHST IBHXXeHHST Touku M: x = — 5 4 6/,
y=4—121, z=— 5 -+ 4f, ypaBHeHHsl ABHXKeHHS TOUKH N: x=—D5-4{,
y=16—12t, 2=—6+ 3% 1) P(7; —20; 3); 2) 3a mpovexyTok Bpe-
MeHH, paBHH 2; 3) 32 MPOMEXYTOK BpeMeHH, pasHHE 3; 4) M P =28,
NoP =39, 1040, 1) (2; —3; 6); 2) npsmas, mapaJ/ieabias IJIOCKOCTH;

8) npsMan JeKHT Ha MJIOCKOCTH. 1041. x-2— 2 =Y :1)_ 4 = z—g 1 .
1042, ";2=yf33= 21'55. 1043, 2x—3y 42— 1=0.

1044, x4+ 2y +32=0. 1045. m=—3. 1046, C = —2, 1047, A=3,

D—=—293 1048, A=—3, B=4—;-. 1049. [ =—6, C=-o,

1059, (3; —2;4). Pemenue. Vckomyio Touky Hafinem, pemas cos-
MeCTHO YypaBHeHHs RaHHOR npsMof ¢ ypaBHEHHEM IVIOCKOCTH, MpoBe-
jeunolt B3 ToukM P mepneHiHKyJspHO K 3TO# npsamod. IIpexie Bcero
3AMETHM, YTO HanpaBisiod# Bektop panunod npamoill {3; 5; 2} 6yuer
SIBJATBCS HOPMAJbHBIM BEKTOPOM HCKOMOH TJOCKOCTH. YpaBHeHHE mJO-
CKOCTH, KOTOpast NPOXOJAHT yepes Touky P (2; —1; 3) u umeeT HOpMaL-
Hutfl BekTOp n={3; 5; 2}, GyxerT mumeTs BHI 3 (x—2)+5(y+ 1)+
+2(2—3)=0 uan 3x 4 5y + 22 — 7 =0. Pewas cosmecTHO ypaB-
heuuss x=3¢ y=056—7, 2=2t+2, 3x 4+ by + 22— 7 =0, uaiinem
KOOpIAHHATH HCKOMOH mpoekiuu: x=3, y=— 2, 2==4, 1061. Q (2; —3;2).
1052, Q (4; 1; —3). 1053, (1;4; —7). Pemenue, Hckomyio Touky
nafizeM, pewas COBMECTHO YpaBHEHHE JaHHOH INIOCKOCTH C ypaBHe-
HUSIMH TIPAMON, NPOBeACHHOHA M3 TOukKH P nepneHgukyJaspHO K 9ToM
naockoCtH. [Ipexnpe Bcero 3amMeTuM, 4TO HOPDMAJbHHIA BEKTOD AaHHOH
naockocty {2; —1; 3} GyneT ABAATHCH HANPABNAIOUIMM BEKTOPOM HCKOMO#
npsamofi, ITlapamerpHueckue YpaBHeHHS OpaMol, KOTopas NPOXOMNUT
yepes TOuky P (3;2; —1) u uMeer nanpapJsiomni BexTop @ = {2; —1; 3},
6ynyt umets BN x=2{+4+5, y=—1t+2, 2=3ft— 1. Pemas cos-
MecTEO YypaBHeHusl 2x —y+3z24+23=0, x=2t+45, y=~1+2,
2=3f—1, Ha#ileM XoOpIHHATH HCKOMOH [pPOEKUHM: X =1, y=4,
2=—7. 1054, Q (—5; 1;0). 1055. P (3; —4;0). Ykas3aHuue, 3azaua
MoXeT OHITh- pemeHa HO cJejgyiouwiefl cxeme: 1) ycraHaBJMBacM, uto
Toukk A H B pacnoosoXeH To OXHY CTOPOHY OT mtocKoctH Oxy;
£) naXxosHM TOUKY, CHMMETPHUHYIO OJHOH M3 JaHHHX TOUEK OTHOCH-
TeabHo mIockoctH Oxy, HanpuMep TOUKY B;, CHMMCTDHUHYIO TOuke B;
3) cocraBaséM ypaBHeNME NPSAMOH, mpoXoasuie# wepes ToukH A u Bj;
4) pelmas COBVECTHO HaHACHHBIE yPaBHeHMS NpPAMO C ypaBHeHHEM
nnockoetu Oxy, NOJIYYHM KOOpAHHATH HCKOMOJ Touku. 1066, P (—2; 0; 3).
1057, P (~—2; —2;5). 1058, P(—1;3; —2). 1059. 1) P (—25; 16; 4);



2) 32 npOMeRYTOK BpeMenn, pasHuf 5; 3) M P =60, 1060. 2=28—7,5¢,
fo=—30 48 2=—=2746£1) P(— —3); 2)0Tt|—0,110t2—41
3) MoP = B0. 1061, 3a mpomexyTox Bpewenﬂ, pasnit 3, 1062, d =7,

Pewmenua, BuiGepem Ha npamoit ad ;_ 3_ ¥ —; 2 = 2:2-8 KaKyIo-

HHGYXb TOUKY, HampHMep M, (—3; —2; 8); 6yneM cuutaTh, UTO Hampas
BASIOMHI BEKTOpP NpsiMol a==={3 2, —2} nmpuioxked B TOUKE M),

MoayJsb BeKTODHOTO NpPOH3BENEHXST BeKTopoB ¢ U M, M.P onpeneaHy
momwant hapatmesorpamMma, TMOCTPOSHHOTO HA PTHX BEKTOPAX; BHICOTA
sToro MapastémorpaMma, npoBeseHHast u3 BepwUHE P, CYI&T ABIATHCSH
HCKOMBIM DaccTosiHueM d. CaepmoBarennto, A Bbmncnemm paccros-

| [a#,P])

nus d uMeeM GopMy Ty d=T° Tenepb BBIUHCIHM KOOPAHHATHL

BeKTOpa M.P, 3nan KOOpZHHATH! ero KOHUA H HayaJja: MP = {4 1; —10},
Haﬁ;ixeM' Bex;;opnoe IpOu3BeeHHEe BeKTOPoB & H M P: [aM,P] ==
]
=3 2 =2 |=~—~ 18+ 22§ —Bk. OnpeneanM ero Modynb:
4 1 =—I0
| [az‘l_h—P] [=V 1824222452 =}/833 =7 V17. Buuncanm MOLY/b
BekTopa @ |a|=V 944+ 4 =V [7. HafineM uckoMoe paccrosHHue:

d—%}/i'l;— 7. 1083, 1) 21; 2) 6; 3) 15. 1064, d=25. 1085, 9x+ 11y +

+-52—16 = 0. 1068, 4x + 6y + 5z—1 = 0. 1070, 2x—16y—13z 4 31=0.
1072. 6x-20g—llz+l—0 1074, (2; —3; —5). 1075. Q (L3 —2; 9).
1076. O (L; 1077 13x—14y+11z+51—0 1079, % — 8y —
— 132 4+9=0. 1081 x; +~’_";52=.z‘g4. 1082, x =8¢ — 3,
g——38t—1,2—=—4t+2 1083 1) 13; 2) 3 3)7. 1084 1) x? +
+y2+z2—-81, 2) (x—-5)2+(y+3)2+(z—-72=4 3) (x—4)2+
4y + 42 + (2 + 2)* = 36; (x=324 (g + 20+ (2= 2=15
—3)2+(y+1)2+(z—1)2 21 6) 2+ y*+22=9, 7) (x—3)2+
+5)2+(2+2)2—55 8) (‘C—l)2+(J+2)2+(Z—3)2—49
+ 22 4 (y —4)2 4 (2 —5)2=81. 1085, (x—2)°4(y—3)?+
ki 0" 4 2+ (y+ )2+ (z+5)2=0. 1086, R = 5.
X
1]

2|—l)2+(y—3)2+(z—3)2=1 1088, (x4 1)2 4 (y — 2)% +
1)? = 1089, (x — 2)2 +(y—3)2+(z+1)2—289
—2 8), r=4; 2) C(—1;30), r=23 3) C(1;—1),
0; 0; 3), r=3; 5) C(0; —10; 0), .fl—IO 1091 x—5t—1

x—3 ¥t -2" 2+ '2—
y=—1t+3, z=2{—05. 1092, 5 ="—_—3 =71 °
1093. 1) Bue chepny 2) u 5) Ha nosepXHocTH c¢tepu; 3) u 4) BHYTPH
chepur. 1094, a) 65; 6) 21; 8) 7. 1095, 1) [TiocKocTs nepecekaer cdepy;
2) rmocxocn: KacaeTcs C(bepu, 3) naocKoCTh NPOXOJHT BHe cepHL
1096. 1) Ilpamas nepecekaer cdepy; 2) npnMas{ TMPOXOOHUT BHE c(hepH;
3) npsmas xacaelcﬂ cg)epbr. 1097, M, (—~2; ~2;7), d=3.
1098. C(—1;2; 8), R . 1099, (x I)2+( -—2)? + (2 —1)2 =36,
9% — 2z — 1 =0, 1100, (x—1)2+( + )24 (z+2)2——65 18x~22y -
~+ 6z — 30 =0, 1101, (x — 2)2 +( 2=3)2=27, x+y—2=0
1103. 5x — 8y 4 bz — 7 =0, 1104 y2+32-—10x+15_/-252-—0
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1105, %2442 +22 4 1824 9y=02=14 =0. 1106. 22 (y+-2)*+22=4],
1107. 6x — 3y = 2z =— 49 =0, 1108. (2; —6; 3). 1109. a= =+ 6,
1110, 2x-—cy-2+5==0- 1111, x5 ~F gy + 22 =r2% 1112, A2R?{-
-+ B2R? 4 C?R? = D4 1118, (%~ @) (x—0a)+ (y1 —B) (y —B)+-
oz =y (z—=y)=r2 1114 3x—2y+62z—11=0, 6x+ 3y--
_+2z—3g=0. 1115, x+2y—22—9=0, x+2y—2249=0.
1116. 4x + 32—40=0, 4x 4 3z 4 10=0, 1117, 4x + 6y 4~ 52—103=0,
4x -+ 6y + 52 4 205 =0, 1118, 2x —38y +42—10=0, 3x — 4y -
4 9z — 10=0. 1120, x — y—~2=2=0. 1122, Ax 4By 4-C2+ D=0,
1123. xcosa + g cosPp -+ 2cosy — p=0. 1124, de=|rn® —p|;
d=|%;cos0+y cosBtzicosy—pl 125 (rp=1)(r—r)=0;
(x; — x) (x — x1) 4+ (y2 — ) —1m) +@—=2)R—2)=0
X=X0o Y— Yo 2— 20

1126, @ a; (r — ro) =10; I m ny | ==0. 1127, (ro —r;) X
lg Mg D
X —Xx1 Y —Y1 B —2
X(ry —r)(r—r) =0 Xo— X1 Ye—1Y1 2Zz—2 |=0.

Xa— X1 Ys— Y1 23— 2
X—Xo Y— Yo 2= 2

1128. nn, (r — ro) =05 4, B, ¢, |=o0. 1131. X— %y _

]
A, B, C,
— -’/__m@ = » 182, [(r —r) (r2 — r)]=0, [r(r: — r))] = [rir],

n
r=r+r—r)t 118 a(r—r)=0 [(x=x))+m(y—y)+
hn(t—z)=0. 1134 gy (r —ro) =0. 1135, mn, (r — rg) =0,
X—X Y—Yo__2Z— 20

= 2p

1136 r =ro +nf; = B o+ BT r=ro+ [mno] 4
X=X _ Y—Y __ 2= 1138 D= = 0;
|31 C, ~\Cl Ay |A1 B,|"® « Font 0, an=0;
B, C, Cy Ay A, By
Ax0+Byo+CZO+D=O, Al+Bm+Cn=O. 1139. aa, (r—r0)=0,
ron+D
1140, a;ag(rg—rl)=0. 1141, fo—Ta; X = xq —
Aso+ By +Cz+D | gy — X0t By +C2+ D
~ A +Bm+Cn " Yo Al + Bm + Cn ’
A B C D D
2=z — xojl__'_yg;_{_%:_ n. 1142, rl—%——n;
Ax1+By1+Czl+DA . Axy+ By +Cz, + D
= X AT+ B2+ C? » Y=l — A2 L BT L (2 B,
B C D -
g=2 - Az :2-2 _ngj_'_zé;- C. 1143, fo+£"'l—'a;ﬁa;
i=x) !+ —yg)m+(z—2)n
x = %o+ )l (0 P-Lm?il-n? : 1, = Yo +
(s —x0) L+ (g1 —yo) M+ (21 — ) 1
+-= : lz—ll-r'nzo-l-nfz : - m, Z =2+
(=t I+ G =g mt Grmadn, iy g VIE—r0)
124 m? 4 n? Vaz
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-‘/‘yl—ym—z'o IR N E TN T
4= m n__ n [ ) m
VET T *
ll [y Rg =%,
abc, BeJ. | My My Yo~ 3
145, d= 1B =)y IR {1
Viaa.]® ]/ myny 2 moh ’2+lll my |?
iy Ry na Iy Iy my
R R !
1147, ——a )51 — ; | = ' ,
|a| la| VEF m
g, = Rm g = ___Rn
VEFm tat Y !
P Rl o= — Rm A Rn
VEFme+n® VE+m+n® 2 V124 megnet
R R RI
1148. 7, + ] a u ro—l—‘—l-l-a, x;——xo+V!2+m?+n2a!/1=yo+
R _ R _
+Vl2+m2+n2’ ZI—ZO+V12+m2+n2 X3 == Xo —
_ RI gy = g0 — Rm o Rn
Vetmtn' " 7 VEtmigar T VEFmitar
2
1149. (rl — ro) (r — fo) == R2, 1150. (f —_— f1)2 = gM;!i;'—D)—;
(Ax; 4+ By, 4+ Cz, 4+ D)?
(x — x1)2 + v — )2+ (2= 2z) = jq A? -I{-IB2+C1'2 ) .
nr nr x+ By 4 Cz
1151 ———R=0, —4+R=0; - - R=
.y |+C [n] + V AT+ B2 F C2 R=0,
x4 By 4+ Cz a(r —ro)
R=0, 1152, —_— 9% _R=
VELre | |al =0
alr—r) 4 pg trx=x)tmly—pltnz—2) ,_,
V[2+m2+n2 !

l(x—xo)+m(y-—yo¥+n(z—20)
VI m?F n?

@ =30, % 0 V3), & 0 —V3). 1154 4,3 (4 6 —1),

(—4; 0; —1). 1155, 18, (0; —6;---3-). 1156, Ypamrerus npo-

=0, 1153. 3, V' 3; (2, 3; 0),

eKIUMH a) Ha niaockoeTs Oxy: x2+4zy+5yé—-x=0, 6) ma maoc-
koeth Oxz: [ x?—=2x¥2+4522—4x=0, B) Haz=r?j10cxocrb Oyz:

P4+ 2242y—2=0, 1157 SJ!I!.;'I—H—I'IS (2, —=1; 1) —uentp artoro
saaunca. Y Kas axn—;g) Lenrp ceqemm NPOEKTHPYETCA B NEHTP NPOEKs
nun. 1158, TunepGoaa; (1 —1; —2)—neHTp 5ToH rTHRIEPGO.JIHL

1159, 1) duaune; (=3/2; 1; 13/4) — nenrp sToOro sa1unca; 2) napa-
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Gona; me HMe&T teutpa; 3) rnnép_ﬁona; (2 =3; =4) = ienrp srTOR
runepGods. 1160, a) 1<|m|<V 2; 6) |m|<1, 1161, a) m==0 n
m>=—1/4, npuueM B cJgyuae m = — |/4 ~ BHPOKACHHBI JIHIC —
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 — 1 =10,

—n 2 x? y:+ 2 x4
X 22y+22+1__0, 7 1168, 5 +4T_1'2“69' —36_+T6+
+ '—"9 = 1. 1170. q ——-F, o= "“'5 . 1172. -——a2 + b2 = l,

2 2 2 2 2
1173, = ;';y —%_-:1. 1178. —";——-%—=22. 1180, 1) (3; 4 —2)
u (65 —2; 2); 2) (4, —3; 2) — npsaAmas KkacaeTca NOBEPXHoOCTH; 3) mps-
Masg H. MOBEPXHOCTh HE HMelT OOWHX TOoueK; 4) npamas JeXKHT Ha
nosepxuocTh. 1181, { 2x — 12y — 24 16 =0, { 2 — 12y — 2416 =0,

. x—2y+4=0 x+2y—8=10
y+2:=0, (2x—52=0, _,y___y-;—l 2 — 1
1. {x—5=0; { ya—0 8 T=TF—=—"m
x y+9 243 1184 $_y—3_ 2z x=2_ Yy __ 2
1“12"12' '21 202-2’0—232—4'
——— -:.t_. _.y__..__.z_— ’ _.E_E_ Z___= .
1185. arccos 77 1186. 1) ~ -+ o2 P =0; 2) rohal +02 0;
EST AT 2 2 o2 Xy
3)— a2 +'Fg"+";2‘—0. 1188, x +y — 22 =(, 1189, -EE--!— B2 —
— 2
""(E‘czi=0- 1190, 3x2 — By? + 72? — 6xy + 10x2 — 2yz—4x + 4y —

—dzp4=0. 1191, o B Z 0 1192, x2— 32220
=" "R 75 T a9 T CAT =

1193, 35x% + 35y% — 5222 — 232xy — 116xz 4 116yz 4 232x — 70y —
— 1162 4-35=0. 1194, xy 4 xz 4 yz=0—o0Cb KOHyca NPOXOJUT
B NMEPBOM H CEIBMOM OKTAHTAX) XY + ¥2 — yz=0 — och KOHyca Npo-
XOJHT BO BTODOM H BOCAMOM OKTaHTaX; Xy — X2 — 42 ==0 — och KOHYcCa
NPOXOJUT B TPEThEM H NATOM OKTaHTaX; xy — x2 -} y2 == 0 ~ ocb KOHyCa
NPOXOAHT B UETBEPTOM M IIecToM oKraHTaX. 1195, 9x2 — 1642 — 1622 —
— 90x 4 225 =0, 1196, 224 4y% — 422 4 4xy 4 1242 — 6yz = 0.,
1197, 4x?2 — 15y? — 622 — 12x2 — 36x 242 4-66=0. 1198, 16x2-4-
~ 1642 4 1322 — 16x2 -+ 24y2 + 16x — 24y — 262 — 131 =0, 1199, x2 —
— y?—2xz24 29z 4 x4+ y —22=0. 1200, 5x? 4 5y2 4 222 — 2xy -
4+ 4xz 4 4yz — 6 =0, 1201, 5x% 4- 8y2 + 522 4- 4xy -+ 8x2 — dyz =
4 6x 424y —62 — 63 =0. 1202, 5x2 4 10y2 4- 1322 4 12xy — 6x2 =
~+ 4yz 4- 26x 4- 20y — 382 4- 3 =0. 1203, x? 4 4y2 4 522 — 4xy —
— 125=0. 1204, 1) 18; 2) 10; 3) 0; 4) —50; 5) 0; 6) x5 — xy3
7) 0; 8) 1. 1205, 1) x = 12; 2) x =2; 3) x; = =1, X, = —4;4) x; = —1/6,

XQ=3/2; 5) x1,2=i2£; 6) x1=2, x2,3=—'2i'i; 7) x=(-—-l)n-l%

+ —g n, rie n-—uenoe uyucao, 8) x=mn(2n -4 1)/6, rae n — mosboe

nemoe yuesao. 1206, 1) x>3; 2) x>—10; 3) x<—3; 4) —1<x<7,
1207, 1) x=16, y=7, 2) x=2, y=23;'3) cucreMa He uMeeT peuie-
Bufi; 4) cHcTEMa HMEET GEeCKOHEYHO MHOTO PAa3/JUYyHHX pElIeHHH, Kaxks
x—1

Ak
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rRe YHOMEHHLIE SHAUCHHS X 32a7TA10TCH MPOH3BOALHO U BEUHCATIOTCH
__ac—Hbd _bc-—ad.

a2+b2 Y= a2+b2 4
6) cuctema ne HMeeT peweHHH. 1208. 1) a £ —2; 2) a=—2, b 2;
3) a=—2, b==2, 1209, a=10/13. 1210, |) x = —2f, y =7f, 2 =4f;
2) x=2t, y=23t 2=0; 3) x=0, y=+4 2=3f 4) x=0, y=4,
2=2t; b) x=21, y=>0¢ 2=41,6) x=4f, y=2, 2=234; 7) x=1,
y=>5¢f z=11f, 8) x=3f, y=4f, 2=11f; 9) x=0, y=1*t 2=3¢
10) x=(a+ 1t y=(1~a?)t, 2=-— (a4 1)? opu ycaoBuH, uro
as= — | (ecau a=—1, To Mo6Goe pellleHHE CHCTEMBI COCTOHT M3 TPeX
ynees x, Y, 2, TAe X, Y — KaKuie YyromHo, a 2=x — y); 11) x=(b — 6) £,
y=(3a—2)t, z=(ab~—4)t upu ycJaoBuy, 410 A #2/3 um b6

(ec.rm a=2/3 u b="6, 10 X, y [UPOH3BONBHE, & z==—?2)—x+2y);

12) x=3{ —2a)t, y=(ab-+ 1)t 2=3(b-+2)t npu ycnosuu, uTO
as=1/2 uan b= —2 (ect a=1/2 1 b= —2, 10 X, ¥ NPOUIBOJLHH,
az=2(3y— ). 1211, ~—12. 1212, 29, 1213. 87, 1214, 0. 1215. —29,
1216. 203, 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 ~— 2) (2 ~— x).
1232, (a4+b+c){a24+ b2+ c2—ab~—ac—bc). 1234, 1) x=—3;

COOTBETCTBYIOLIHE 3HAUEHUN Y; D)

0) x, = —10, £y = 2. 1235, 1) £>7/22) —B< x < —4. 1236. x=24—1§,
y=217‘5,z=10. 1937, x =1, y=1,2=1, 1238, x =2, y =3, 2 =4,
1239. x=1, y=3, z==5. 1240, x=13}T, y=8i, z==14—;—.

_ o _ b+ _a—b __a—c¢
o4l x=2,y=—lz=1 1242 x=2F% y= 220 228
1243. x=a42—b. y=b-2|-c,z=a-é-c. 1244, CucreMa umeer

OeCKOHEUHO MHOTO peMIenHH, KaXIoe M3 KOTOPHX MOKET OHTh BHIYU-
cyedo no dopuynam x=22 — 1, y==z- |, rne uhciIeHube zHayenus
2 33JA10TCS TPOU3IBOJLHO M BBEIYHCJAIOTCS COOTBETCTBYIOIIHE 3Haye-
uug x, y. 1245, Cuctema ne umeer pewenudl, 1246, Cucrema He umeer
pemenndt, 1247. 1) as= —3; 2) a= =3, b 5=1/3; 3)-a = —3, b=1/3.
1249, CuctemMa HMEET eMHCTBEHHOE DemeHue: x =y =z =0, 1250, Cu-
¢cTEMa uMeeT GECKOHEYHO MHOMO DeIUcHHH, KaXKI0e U3 KOTOPHIX MOXKeT
OBITb BBIYHCICHO TIo dopmynaM X == 2f, y = —3f, 2 == b, r1e yucIeHnue
SHAYEHUS f 3aJ2I0TCSA NMPOH3BOJMBHG M BBHIYHCJASIIOTCS COOTBETCTRYIOLIHE
=HAYeHHS x, Y, 2. 1251, a==>5, 1252, 30. 1253, —20. 1254, 0, 1255, 48,
1256, 1800. 1257, (b+c+ad)yb—c—dy(b—c+d)y(b+c—d).
1288. (a+b+c+dD(a+bdb—c—d)la—b+c—d)(a—b—cAd).
1269, (a4 b0+ c+d)(a—b+c—d) [(a—c)24 (b— d)?]. 1260. (he —cd)>.



