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'1ABA 1

NMPOCTEMWIHE 3AIAYU AHAJIUTHYECKOW
FTEOMETPHH HA MJOCKOCTH

§ 1. Ocb u otpe3ok ocu. Koopaunarol Ha npsiMoi

IMpamas, Ha KOTOpOoH BLIGPAHO MOMOKHTEMbHOE HAMpaBJIeHAe, (a-
3bIBaeTCS 0Cbi0. OTPe30K OCH, OTPAHHYEHHbIH KAKUMH-HUOYAb TOuKamu A
1 B, Ha3blBaeTCA HAlpPAaB/JIEHHLIM, €CAH CKAa3aHO, Kakasg M3 3THX TOUeK
CuMTaeTCs Ha4yaJoM OTPe3Ka, KaKas — KouitoM.' Hampas.eHHbI# OTpe30K

¢ HauasoM A W xouuom [B o6o03Hayaercss CHMBOJOM AB. BenuydHolt
HanpaeJ/JeHHOro OTpe3Ka OCH Ha3blBaercsd ero AJHHa, B3dTadg CO 3HAKOM
nIKc, eCH HalpaBJaeHHe OTpe3Ka (T. e. HanpasJeHHe OT HAaya/na K KOH-
I.l}f) COBMajaetr ¢ MNOJOXKHTENbHLIM [[ANpaB.JeHHEM OCH, H CO 3HaKoM
MHHYC, eCJH 3TO HalupaB/eHHe MNPOTHBONOJOXKHO MOM0XKHTeNbHOMY Ha-

npaBfaedHio ocH. Bemuuuna otpeska AB o6ozHauwaercs cumsosoMm AB,
ero amuHa -— cumsonaom |AB|. Ecin Toukw A u B coBnaiaior, TO, ONpe-
AenseMsiit HMH OTPe30K HA3LIBAETCA HYJEBBIM; OYEBHIHO, B 3TOM CIy-
yae AB = BA = () (nanpapneuue 1y/J€BOTO .OTPC3KA CJEIYeT CYHTATh
Heompe/ e 1eHHLIM).

IMycte nana npoussoabHas mpsiMas .a. Beibepem HekoTopbill otpe-
30K B KauccTBE eJWHUIlbI H3MEepeHMA IJIHH, Ha3HayHM Ha NpAMOA a
TOJI0KHTEIbHOe HanpaBieHHe (mocae uyero OHa CTAHOBHTCA OCbIO) *)
i OTMETHM Ha 3TOH npaMmo#l Gyksol O kakyw-HHOyAb Touky, Tem ca-
MbiM Ha NpsAMOH a GY/Jer BEeJeHa2 CHCTEMa KOODJHHAT.

Koopauuaroit nwdoit Toukn M npamoit @ (B ycTaHOBJAEHHOA CuUCTC-
We KOOPIMHAT) HAa3hBAETCS YMCIO X, PaBHOE Beadudile oTpeska OM:

x = OM.
Touxka O HaszbiBaeTcs 1auaa0M KOOPAMHAT; ee cOGCTBEHHAS KOOPAMHATA

pasHa nymo. B paabneiiweM cAmBoa M(x) osHaunaeT, 4TO TOUKa
FMeeT KOOpIHHATYy X.

Ecan M, (%) u Mi(x2) — ABe mpOM3BOJbHbIE TOYKH TIpAMOH @, 10
(hopmyaa
J”UMZ = X2 — X

BbIpaxaeT BeauuuHy ortpeska M M., dopmyna

|M14M?I = |X2—x1|
DbipaKaer ero AIHHY.

*) OGbiYHO HA yepTexax Y TOPH3OHTAJBHBIX OCCH MHOMOMKHTEIhHLIA
HasHayaercs HampaBs/eHHe ¢JeBa Hampaso.
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1. TToctponts Toukn A(3), B(5), C(—1), D(%) , E(-—-—%):
F(V2), H(=V5).

2. TlocTpouTb TOUKH, KOOPAHHATHI KOTOPHIX YAOBJIETBO-
psoT ypaBHeHusim: 1) |X| =2;2) |x—11|=3;3) |1 —x|=
=2;4) |2+x| =2

3. Oxapakrepu3oBaTh reOMeTPHUYECKH PaCNOJNOKEHHE TO+
yeK, KOOPAMHATbL KOTOPBIX YAOBJCTBOPAIOT HEPABEHCTBAME
1) x>2; 2) x—3<0; 3) 12—x<<0; 4) 2x—3<0;

5) 3t—5>0;6) 1<x<3;7) —2<x<38) 2—% >

>0,9 Z=ls>1; 10 2=fco 1) E) <

12) x2—8xFI15<0; 13) x2 —8x15>>0; 14) » 4
+x—12>0; 15) ¥ Fx—12<0. :

" 4. Onpenenuts Beanunny AB u pmuny |AB| orpeska,
3agannoro toukamu: 1) A(3) u B(11); 2) A(5) n B(2);
3) A(—1) u B(3); 4) A(=5) n B(—3); 5) A(—1) n
B(—3); 6) A(—7) u B(—5).

5. BLIYHCANTD KOOPAMHATY TOUKH A, €M H3BeCTHbI:
1) B3) u AB=35; 9) B(2) u AB=—3; 3) B{—1) u
'BA =9; 4) B(—5) n BA = —3; 5? B(0) n |AB| = 2;
6) B(2) u |AB|'=3:;7) B(—1) n |AB| = 5; 8) B(—5)

6. OxapakTepH30BaTh TeOMETPHUECKH PACIOI0KEHHE TO-
UeK, KOOPAHHATH KOTOPBIX YAOBJETBOPSAIOT CACLYIOLIHM He-
paBEHCTBAM:

Dixl<132) x[>2; 3) | x1<2; 4) |x12>3; 5) |x —2]<3;
6)|x—5|<1;7)|x—1]|=2; 8)|x—3[=1; 9) | x4 1]|<3;
10) [ x+2|>01L 1) [x45|I<1; 12 |x+ 1| =2

AC
7. OnpeneqnTb OTHOLUEHHE A = —m

CB°’ B KOTOpPOM TOY-

Ka C JIeluT oTpesoK AB npu caexyownx ganabix: 1) A(2),
B(6) u C(4); 2) A(2), B(4) u C(7); 3) A(—1), B(5) u

C(3); 4) A(1), B(I13) n C(5); 5) A(5), B(—2) u
C(-5).

8. Haunl tpu toukd A(—7), B(—1) u C(1). Onpese-
JUThb OTHOLIEHHEe A, B KOTOPOM Kaxknas M3 HHX MHEJUT OT-
Pe30K, OTPaHHYCHHbIA JABYMS LPYTHMH.
MM
! MM, ?
Hasi Touka M (x) menut orpe3ok MiMs, orpaHHUEHHbIA [1aH-
HBIMH TouKaMu M(x1) 1 Ma(x2).

9. Onpeaenurb OTHOLWIEHHE A= B KOTOPOM JlaH-

10. Onpeneautb KOOPAMHATY X Toukd M, nensawefi or-

peaok MM, orpanuyeHHbIi AaHHBIMH TOYKamMu Mi(xi) u
- M,M)
M;(x2) B 1aHHOM OTHOLUEHHH ?u( =)

11, Onpegenutb KOOPAUHATY X CepeAHHb OTpe3Ka, orpa-
HHYEHHOTO JBYMSI MaHHBIMH ToukKaMu Mi(xi) u Ma(x2).

12. OnpenenuTh KOOPAWHATY X CepeluHbl OTpe3Ka, orpa-
HHYEHIIOTO JBYMs JAHHBIMH TOYKaMH, B KaxKJAOM H3 cCJe-
ayowux cayuaes: 1) A(3) u B(5); 2) C(—1) u D(5);
?3(M14(J—1) n Mp(—3); 4) Pi(—5) u Py(1); 5) Qu(3) m

R—1).

13. Onpexeautb KOOPAHHATY TOUKH M, eCiH HM3BECTHbBI:

1) M;(3), My(7) m a=%=2;
2) A2), B(=5) nu ?\,=%_—_3;
3)C(—1), D(3) = m=%=%.’
4) A(—1), B3) =u l=j{_ﬂ;=_g;
5) A(l), B(—=3) = ?\.=%=—3;
6) A(—2), B(—1) » A=2M—=__.

14. Haun nse Touku A(5) u B(—3). Onpenenurs:

1) koopauHatTy TOuKH M, cuMMerpuyHO# Touke A OTHO-
CHUTeNbHO TOYKH B;

2) koopauHaTy Touku N, CHMMeTpHYHOH TOuke B OTHO-
CHTEJBbHO TOUKH A.

15. OTpe3ok, orpanuuenublii Toukamu A(—2) u B(19),
pasjeneH Ha Tpu paBHbie yacTd. OnpenesuTb KOOPAHHATDHI
TOYEK JeNeHHS.

16. Onpenenuth KoOpaMHATHl KOHUOB A H B orpeska,
KoTopelii Toukamu P(—25) u Q(—9) paszeneH Ha TpH
paBHble YacCTH.

§ 2. JlekapTosnl NPSAMOYroJibHbie KOOPAHHATHI
Ha NJOCKOCTH

_ [lekaproBa MNpAMOYro/ibHaA CHCTEMa KOOPAHIIAT OMpeneIseTcss 3a-
A2HHEeM JHHeHHOH eAMHWIE A48 H3MEpeHHS [IHH H JABYX B3auMuo
TePNeHAHKYAPHLIX ocefi, 3aHYMEPOBAHHbIX B KaKOM-HUOYAB mopsamike.
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Touxa mepeceuenns oceft Ha3HIBAeTCA HAYANOM KOODIHHAT, A CAMH
OCH — KOOPAHHATHLIMH OcAMH. [lepBas M3 KOOpPAHHATHHX oOcefl Hasbl=
Baercsa ocklo abcumce, a_BTOpas — OChIO OPJIHHAT.

Hauano koopzunat o6osnauvaercsi Gyksofi O, 0oChb a6CLHCC — CHM-
eonoM Ox, ocb opauHaT — cumBoaoM Oy.

KoopaunaravMu nponsBosbHofi Toukk M B 3amanolt CHCTeMe HAa3bl-

BAaOT 4YHcaa
X = Oﬂ'lx‘ Yy = OJ‘AU

(puc. 1), rme M. n My cyTb npoekuun ToukH M na ocn Ox u Oy, OM,
o6osHauaer BexmunHy otpeska OM. ocu aGemmce, OM, — BenuunHy

otpeska OM, och opauHaT. Uucio ¥ HasmBaercs abeuuccoll touku M,
YHCAO Y Ha3biBaeTcs OPAMHATOH 3TOH XKe
Y oy, CumBon M(x;y) o6oanauaer, uToO
Touka M wmeer aGcumccolt ucao0 X, a op-

JAHHATOH THCIO Y.

Ock Oy pasmensieT BCIO MJIOCKOCTb HA
JBE MOJYMIOCKOCTH; Ta H3 HHX, KOTOpas
pacrmonoxeHa B TOJ0XKHTEJNBHOM Harnpas-
aeHud ocu Ox, HasbiBaeTcs npasoil, Apy-
ras — nesod. TouHo Tak xe ocb Ox paz-
7 M, x  AeaeT INIOCKOCTb Ha JABE MOYILIOCKOCTHj

i Ta H3 HHX, KOTOPAas pacrnojJokKeHa B 0.0-

o = HKHTEIbHOM Hanpas/JeHHH ocu Oy, HasH-

Puc. 1. BAETCS BEpXHEW, Apyras HHXKHEH.

X O6Ge KOOpIHHATHbIE OCH BMEcTe pa3-

JIeNAI0T [IOCKOCTh Ha YeThipe 4YeTBEPTH,

KOTOPHE HYMEPYIOT Mo CJAeAyIoUleMy MPaBHIy: NepBOH KOOPAHHATHOW

YETBEPTHIO HA3BIBAETCA T4, KOTOPAsK JIEHHT OJHOBPEMEHHO B TpPaBoOH# H B

BEDXHEH MOJYMIOCKOCTH, BTOPOY — /ieXKalllasi B J€BO# H B Bepxuef mno-

JAYIMIOCKOCTH, TpPeTheH — JiexKallas B J€BOX H B HHNKHEH MOIYMIOCKOs
CTH, YETBEPTOW — JIeXKallad B NMPaBOA H B HUIKHER MOJYIMIOCKOCTH.

17. ITocrpouts ToukM A(2; 3), B(—5; 1), C(—2; —3),
D(0; 3), E(—5; 0), F(— 33 3). |

18. HaiiTy KOOpIMHATH NMpPOeKIHil HA OCh A6GCLHCC TO-
wek A(2 —3), B(3 —1), C(—5; 1), D(—3 —2),
B(—=5; —=l);

19. Haiith KOOpAHHATHl NMPOEKUHI HA OCh OPAHHAT TO-
vek A4 (—=3; 2), B(—5;1), C(3; —2), D(—1; 1), E(—6; —2).

20. Haitt KOOpAHHATHI TOYEK, CHMMETPHYHBIX OTHOCH-
TenbHo  ocu Ox toukam: 1) A(2; 3); 2)B(—3; 2);
3) C(—13 —1); 4) D(—3; —5); 5) E(—4; 6); 6) F(a; b).

21. Ha#TH KOOpAWHATH TOYEK, CHMMETPHUHBIX OTHOCH-
TenbH0 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 XOOpIMHATHl ' TOYEK, CUMMETPHUHLIX OTHO-
CUTeNbHO Hayana  koopAMHar  Toukam: 1) A(3; 3);
2) B(2; —4); 3) C(—2; 1); 4) D(5; —=3); 5) E(—5; —4);
6) F(Q; b). ; - {1t TV v

", M

23. Hafitn KoOpIHHATBI TOUEK, CHMMETPHUYHBIX OTHOCH-
TENbHO GHCCEKTPHCH MePBOr0 KOOPAMHATHOTO YIVia TOYKAaM:
1) A(2; 3); 2) B(5; —2); 3) C(—3; 4).

24. Ha#iTH KoOpAMHATBI TOYEK, CHMMETDHYHBIX OTHOCH-
TeNbHO OHCCEKTPUCH BTOPOrO KOOPAHHATHOTO yryia TOYKAM:
1) A(3; 5), 2) B(—4; 3); 3) C(7, —2).

25. OnpenenuTb, B KaKHX YETBEPTAX MOXKeT ObITh pac-
nosioxkeHa touka M(x;y), ecau: 1) xy>0; 2) xy <0,
3) x—y=0,4) x4+y=0,5) x+y>0,6) x+y <0
7) x—y>0;8) x—y<<O0.

§ 3. TMNoasipubie Koopauxathl

IMoaspras cucTeMa KOOPAMHAT OmNpeensercs 3aiaHHEM HEKOTOPON
rouku O, HazbiBaeMo# mnomocoM, qyua OA, HCXOIALIErO W3 5TOH TOUKH,
Ha3blBaeMOTO MOJAPHOH OCbiO, H MacwTaba ;as u3Mepenus: AJdud. Kpome
TOTO, MpH 33JaHHH T[OJSPHOH CHCTEMBI
AOMKHO OBITH CKAa3aHO, KaKHe TIOBOPOTHI
BOKPYr TOYKH O CUHTAIOTCA TNOMOKHTENb-
HbBIMH (Ha yepTe:KaX OGBMHO MOJIOKHTEb-
HBIMH CYHTAIOTCS MOBOPOTHl TPOTHB Yaco-
BOH CTpeJKH). -

[ToNApHEIMH ~ KOODAMHATAMH  TMPOH3-
BoabHOH ToukH M (OTHOCHTENBHO 3aLaH-
ROH CHCTeMB!) HasblBaloTcsl gucia p=O0OM '2
n0=<CAOM (puc. 2). Yron O npu Puc. 2.
3TOM CJIEAYeT NOHAMATh TaK, KaK NPHHATO ]

B TPUrOHOMETpUH. Uueno p HasbpiBaeTcsd MepBOH KOOPAHHATOW, W.IH 1O-
JIADHBIM panuycoM, gHcao O — BTOpOH -KOOPAHHATOH, "HIH ' MOJSAPHBIV
yriioM ToukH M (0 HaswBaloT Takxke amnautynol) *).

Cumion M(p; 6) ofosnauaer, uto Touka M umeer moaspubie Koop-
Aunatsl p 0. _

" IMoaspruit yron 0 umMeeT GeCKOHEYHO MHOMO BO3MOXIILIX SHAauekuil
(oTamuaomuxes ADYr OT APYra Ha BeJHOWHY BHAa ==2am, rae n— ue-
Ji0€ MOJOMHTe blOe YHC/O0). 3HaueHHWe MOJSPHOrO YIia, YAOBJIeTBOPAIO-
miee HepaBeHCTBaM —it << 0 < 47, HA3bIBAeTCS T.1ABHBIM. i

B cayvasx ONHOBDEMEHHOro pacCMCTPEHMSt AeKapTOBOM H TOJAAp-
HOR CHcTeM KCODAHHAT yCJI0BHMCA: 1) MOMb30BATLCS OAHHM H TeM Jke
MacmitaGoM, 2) npH ofipefie/ieHHH NONAPHEIX VIAOB CYHTATH TMOJONKU-
TeAbHbIMH NOBOPOTHI B TOM HaNpaBJeHHH, B KaKoM CledyeT BpAILATH
IO I0JKHTE/IbHYI0 MOJAYOCh abcLuce, uToOhl KpaTyalulHM MyTeM COBAe-
CTHTL e C TOJOKHTEIbHON MOAYyOChIO OpPAMHAT (TakuM 06pasoM, eciu
OCH JeKapPTOBOH CHCTEMBI HAXO/JATCA B OOLIMHOM PaCHOIMKEHHH, T. e.
ock Ox HampaB/ieHa BOpaBso, a ock Oy — BBEPX, TO H OTCHET MOJAPIIbIX

EN

.

" ¥) 3necb OM o6osHayaeT XAMHY OTPE3Ka, MOHHMAEMYIO Kak B
S/IeMEHTapHOA reoMeTpur (T. e. aGconoTHo, 6e3 yueTa 3HaKa)., ¥motped-
aaTh Gonee rpoMosaxkuii cuMeon |OM| B ZaHHOM ciyuae HeT . Hano06-
HOCTH, MOCKOJKY Toukd O M M paccMaTpHBAKTCA Kak NPOH3BOIRHLIC
TOUKH IVIOCKOCTH,.a He KaK TOUKH HexkoTope# ocn. [IogoGuoe ympoue-
HHE CHMBOJHKH B aHAJOTHYHEX CJAYyYasiX uyacTo JeJaeTcsi H.RaJblie:
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YLTIOB JOMKEeH 6biTh OOLIUHLIM, T, €. TIOMOMKHTEIbHBIMH CIeIYeT CUHTATh
Te YIJibl, KOTOpPble OTCUHTHIBAIOTCA NPOTHB YacoBOH CTPenkH).

IMpn 3TOM YyCJHOBHH, eC/aH TIOMIOC TOJISIPION CHCTEMbI KOOPXUHAT
COBMajiaeT C HAuanoM JACKapTOBBIX NPAMOYrOJbHBIX KCOPAHHAT, a fo-

JSIpHas OCh COBMAJAET C MOMOXKHTENBHOH monyocklo abelHce, TO nepe-

X0a ot NOJAPHBIX KoOopAHHAT ﬂp0H3BOJIbHOf‘I TOHUKH K ﬂeKapTOBHM KO-
OpIHHMHATAM TOH K€ TOYKH OCYIWecTBaseTcs no Gopmynam

x=pcosB, y=opsinh.

B atom #&e caydae dopmyan

o=Vt tgo=L

ABTAKTCA d)ophfyﬂanm nepexoja oT [OeKapTOBLIX KOOpPAHHAT K TIIO-
JdAPHBIM.

I'Ipu OTHOBPEMEHHOM paccMOTpPEHHH B JanbHefiem JBYX NOJIAPHBIX
CHCTEM KOOpAHHAT YCJOBHMCS CYHTAaTh HamNpaBJieHHe TMNOJ0XKHTeJIbHbBIX
MOBOPOTCB H MacuiTab Ans OGeHX CHCTeM OAUHAKOBBIMH,

26. TToctpouTp TOYKH, 3amaHHble NOJNSAPHBIMH KOOpAMHA-
rawi: 4(3 5), B& ), €(3 —F), D(4 35), EG;
2) u F(l; —1) (ana touek D, E u F BBINONHHTL MOCTpOe-

HHe NpUbJIHNKEHHO, NONb3YsiCh TPAHCIOPTHPOM).
27. OnpenenuTh MONsPHBIE KOOPAHHATH TOYEK, CHMMeT-

. ] n
PHYHBIX OTHOCHTE/JHHO MNOJSAPHOH OCH TOYKaM Ml( ;T)'

M2(2;---g-) M3(3 ~3) Mu(1; 2) u Ms(5; —1), sanan-
HbIM B HOJIHDHOH CHCTeMe KOOpﬂ.HHﬂT.
28. OnpenesuTh NOJSIPHBIE KOOPAMHATH TOYeK, CHM-

MEeTPHYHEIX OTHOCHTEJbHO IOJIOCA TOuYKaM M;(l; —:i),

g 5
M, (5; -;-,‘-) My (2; —--g-], M4(4;—é-n) n M (3 —2), sa-
ILaHHBIM B TMOJAPHOM CHCTEMe KOOPAMHAT.
29. B noasipHO# cHCTeMe KOOpAMHAT AaHbl ABe BepLIH-

HH A (3;—— —g—n) u B(S; 'l%_“) napaanenorpamma ABCD,

TOUKa MOepeceyeHHs anaronaJseft KOTOpOro coBlazaer C IO-

miocoM. OmpenenuTs IBe IPYyrue BepLIHHBI 3TOTO MapaJe-
Jorpamuma.

30. B nmonsipHOf cHCTeMe KOOpAWHAT JaHbl TOYKH
A (8; —-g-n) " B(ﬁ; -*-g—) BeluMcauTh moJsipHble KOOPAH-

HaThl Cepe/lHHbl OTPe3Ka, coefuHsIomero Touku A u B,
31. B nonsapuofi cuctemMe KOODAHHAT JaHbl TOYKH

A(s; 3}),3(2;—-}), C(1; m), D(s ~3a),E@ 2) u
10

F(2; —1). [TonoxutensHoe Hanpap/ieHHe MOMSAPHON OCH H3-
MEHEHO Ha MpOoTHBOMONOXKHOe. OnpenendTb MOJAAPHLIE KO-
OPAMHATHI 3a/laHHBIX TOUEK B HOBOU CHCTeMe.

32. B rmonspHO# cHcTeMe KOOPAHHAT JaHBl TOYKH

M, (3 5), My(Ls 3 a), My(20), M,(55 §), M5(35 — 5 =)
" Ms( oAl n:). Tossipuast och NMOBEpHYTAa TaK, YTO B HO=

BOM [IOJ'IO}KeHHH oua mpoxonuT uepe3 Touky M. Onpene-
JHUTh KOOPAHHATH 34JaHHBIX TOYeK B HOBOH (mo.sipHOH)
cucreme.

33. B nossapHO# cHCTeMe KOOpAWHAT JaHB TOYKH

M, (12; %n) " MQ(IQ; ——g-n:). BHYHCIUTE NONAPHBIE KO-

OPAMHATHL CepelMHBl OTPE3Ka, COETHHSIOLEro TOYKH M,
u M.

34. B noaspHO# cUCTEMe KOODAHHAT JaHbl TOYKH
Mi(ps; 0:) n Ma(po; 90) BeiyncauTh pacerossHue d Mexay
HUMU.

35. B noJasipHoit cucTeMe = KOODPAHMHAT  [IaHbl TOUKH

M, (53'35) nM, (8 m) Boiuscauts paccrosinue d - Mee

WAY HHMH. -
36. B I'IOJIﬂpHOFI CHUCTeMe KOODAMHAT MaHbl B CMEeXKHhIE
n

BepUIMHbl KBaApaTa Ml(l2; _W) u M, (3, —%-] Onmpe-
ASNHTH €0 MJIOWALb. E:

( 37. B monapHo#t cucreme KoopﬂnHaT faHbl 1BE npowno-

7

MOJIOXKHbIe BepLUHHBI KBAaZpaTa P(6, — g0 ) u Q( ;5 )
Onpenenuts ero nJouaib.

38. B noaspnoii cucTeMe KOOPAHHAT JAaHbl JABE BEPLIKHBL
NPaBUJIbHOTO TpeyrcibHHKa A (4; - —1—15 :u) " B(S; 1_?2 ‘."I:).
Onpegenuts ero maoiialip.

39. Oxna w3 epwiuH Ttpeyroapiuka OAB mnaxonutcs
B moJioce, ABe Apyrue cyTb Toukd A (p1; 01) u B(p2; 02). Bhi-
UHCMHUTH MJIOLLAaZb 3TOTO TPEYTOMBHHKA.

40. OnHa w3 Bepuwiun tpeyroabHuka OAB Haxogutcs

x
B nomoce O, 1Be Apyruae CyTh TOUKU A (5; —) a B( ] 12)

BhrupcanTe maomaabs 3TOro TpeyrodbHHUKA.
41, BoiyucanTh NA0WAJAL TPEYrOJbHHKA, BEPUIHHBI KO-

Toporo A (3; -é-n). B (8; -é% n) " C(B; %n) 3ajaHbl B M0-
JAPHBIX KOOPAHHATAX. |
i1



42. TTonmoc nonsipHOR CUCTEMBI KOOPAMHAT COBMAjfaeT
C HAYa/a0M NeKapTOBBIX MPAMOYTOJbHbIX KOOpAMHAT, a MO-
JApHAS OCh COBMAMAET C MOJNOMKHTEJbHON MOMYOChI0 aBCLucc.
B noaspHofi cucTeMe KOOpAMHAT AaHBI TOUKH M, (6; g-)
n n 2 :
M5 0), Ms(2 F), M, (10; —5), m5(8; 2x), M, (12
1
— ). Onpelenuts NeKapTOBbI KOOPAHHATHI 3THX TOHEK.

43. Tlomoc noaspHO cHCTeMbl KOOPAHHAT COBMAagaer
C HayaJoM [eKapTOBBIX MPSIMOYTrOJbHBIX KOOpPAMHAT, a MO-
NIpHAsI OCb COBMAajfaer C MOJIOXKUTENbHOH TMO/JYOChlO a0-
cuuce, B nekaproBo#t npsaMoyroibHO#i cucTeMe KOOpAMHAT

Raubl Toukd My (0; 5), M,(—3; 0), M;(V3; 1), M,(—V 2;

—V2), M (1; — V3) Onpenenutsb MonsipHbie KOOPAHUHATHI
STHUX TOUYEK.

§ 4. Hanpasaennbiii otpesok. Ipoexkuus orpeska
Ha MPOH3BOAbLHYIO OCb. IIpoekunmn ortpeska
Ha ocu KoopnuHat. JlnuHa W noaspHbI yroa oTpeska.
Paccrosinne Mexny HByMs TOYKAMH

IMpsiMONHHEHHEIR OTPe30K HA3LBAeTCA HANMPABJIGHHLIM, ecAH YyKasa-
HO, Kakas U3 OrpaHuyuBAIOLIMX €ro TOYEK CYMTAETes HaualoM, Kakag —
KoHuoM, Hanpasnesnsifi oTpesok, uMmelonuil Touky A CBOHM Haua’ oM

H Toyky B wxomnuoM (puc. 3), obosHauaerca cumBosoM AB (1. e, Tak

Xe, Kak oTpesox ocu; cM. § 1). HamHa wanpasiaeHworo otpeska A8
(mpy - 3ananHOM  MaciutaGe) oGo3Hanaercs
.4 cumBosoM |[AB| (uan AB; cM. cHOCKY Ha
crp. 13).
IMpoekuueii oTpeska AB Ha ocb # Ha3bl-
BAETCA UHC/N0, paBHO@ BEAHUMHE OTPe3Ka

A\B; ocu a, rae toyka A, #BJASeTCH MNPOEK-

A uneii Ha ocb 4 ToukH A, a Bj— npoeKuue
Ha 3TY e oCh TOuKH B. ; _
Puc. 3. TTpoexnus orpeska AB Ha och u 0603Ha=

© 4aercs cWMBoaoM npy AB. Ecan Ha maockos
CTH 3a/1aHA CHCTEMa [ICKAPTOBLIX NMPAMOYFOJbHHIX KOOPIHHAT, TO MPO-
eKUHs oTpe3xa Ha och Ox oGo3Hauaercs CHMBOJIOM X, Gro MPOGKUMA HA
ock Oy — cuMBogom Y. NG '
Ecnn ussectHer Koopausatel Towexk My(xi; ) n - Mo(x; ), T
npoekikd X W Y Ha oCH KOOPAHHAT HampasjeHHOro orpeska MM
MOTYT GHITh BLIYHC/JCHH MO GOpMYaaM : ).

X=x2_—x,, }’=y2—y1.
Taxum 06pa3oM, uTO6H HalTH MpOEKUHH HaNpas/JeHHONO OTpe3ka Ha
OCH KOOPIHHAT HYMHO OT KOOPAHHAT ero KOHUA OTHATb COOTBETCTBYIO-
LlHE KOOPAMHATHI Hauana, '

12 .

VYron 0, Ha KoTOphll HYXHO MOBEPHYTb MOANKHUTEIbHYIO TOIY-
“och Ox Tak, utofbl ee HampaBjeHue COBMAMO C HANPaBJEHHEM OTpe3ka

M M;, BasbiBaeTC NOJKPHBIM yrvioM otpeska MM

Vron 0O noHWMaercs, Kak B  TPHIOHOMETPHH, (;OOTBETCTBeHHo
"proMy O MMeeT GeCKOHEYHO MHOrO BO3MOMHBIX 3JHAUEHIH, KOTOPHIE OT-
AWYaloTCs Apyr OT Apyra Ha BEeTHUMHY BHAa =£2nm (rae o — uedoe
HOJOKHUTENbHOe YWca0). TIaBHbIM 3HAYEHHeM NOJAAPHOrO yria Hasbl-
p2eTCd TO W3 ero 3Havelni, KOTopoe YIOBIETBOPAET HepaBeHCTBAM
—_ < 0 << 7.

DopMyanl _

X=d cosB, Y=4d-sinD

\BHIPAKAIOT MPOEKIMH NPOH3BOJLHOTO QTPe3KAa HA KOOPAHHATHKIE OCH
wepe3 ero Aauky H noaspusiit yrod. OTCIOna ke BhiTEeKaioT (QopMYyJiB!

X A Y
COSB:WV_:F;——"Y_Q’ Slne— Vm’

'KOTOpbie BIPaXKaloT AJMHY M MOJSAPHEIT Yrol OTpe3Ka HEpes ero mpoek-
MK Ha OCH KOOPJAHHAT. \

Ecan Ha TUIOCKOCTH AaHb ABE TOYKH M (% 1) u Mz(Xa; §2), TO
paccrosnue d Mexay HHMH Onpejeisercs dopmy.oh

d=V 2= x)2 + (45 — 1)

44, BHIYHCAUTH TMPOEKIHIO0 OTpe3Ka Ha OCb «, €CJIH NaHB

ero nauHa d M yron @ HakJoHa K ocu: 1) d=6, q)=%;

9) d=6, 9=21; 3) d=7, o=73; 4) d=5 ¢o=0

B) d=5, g=m; 6) d=4, 9g=—3

45. TTocTpOMTh Ha uYepTexke OTPe3KH, HCXOAsllHe H3 Ha-
yaja KOOPJMHAT, 3HAsl HX MPOEKUHH HAa KOOPAHHATHBIE OCH:
1) X=3Y=2,2 X=2, Y=—5,3) X==5 V=0
4) X=—2 Y=3;5) X=0,Y=3;6) X==5 Y=
= —1.

46. TTocTpoutp Ha uepTexe OTPE3KH, HMeEKOIIHe HaUA-
J0M mouky M (2; —1), 3Has UX MPOEKUMH HA KOOPAMHATHBIE
oom: 1) X=4,Y=23;2) X=27Y=0,3) X==-3, V=
=1;4) X=—4Y=—-2;5) X=0V=-3,6) X=1,
Y= —3.

47. Naum Touku Mi(1; —2), M.(2; 1), Ms(5; 0),
Mi(—1; 4) u M;s(0; —3). Haiitn npoekuun Ha KOOpAHHAT-
HBIe OCH caefyiouux orpeskos: 1) MiMs, 2) MaMy, 3) MMs,
4) M:M..

48. Jaubl mpoekuuu orpeska MM, Ha OCH KOOpIHHAT
X = 5, Y = —4; 3uag, uro ero Hayaao B Touke M;(—2; 3),
HANTH KOOPAHHATH €r0 KOHLA.

d= 1/X2 + y2)
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. 49. Nauwr npoekunn otpeska AB Ha OCH KOOpAMHAT
=4, Y = —b5; 3Hasl, uT0 ero Koweu B TOuke B (I} —3)
HaUTH KOOpAHHATHI €ro Hauaja. :
50. TlocTponTb Ha uyepTexke OTPe3KH, HCXOAFIIHE H3 HA-
Hana KOOPIMHAT, 3HAS AJIMHY d M NOJISPHBIN yrog 0 Kasxo-
ro us Hux: 1) d =5, 0=%; 2) d==3, 9=-‘g—::; 3) d=4,
— n L
=—3 9d=3 0=—1n

" 51. ch%omb Ha YepTeXe OTPeSKH, HMeoliye Haya-
OM TOuKY M (2§ 3), SHast AMHHY W MOMAPHBIA YIOJ Kaxio-

ro us Hux: 1) d =2, 8-——--———1“5; 2)d=1, B=--g-; 3) d =5,

e T
B iy (koopauHATH TOUKH M — NeKapTOBHl).

52. BHIYHCIHTL NMPOCKUHH HAa KOOPAHHATHBIE OCH OTpes-
KOB, 3Hast AMUHY d W MOMAPHBIA yroa O KakAoro M3 HHUXI

)d=12, 6=2pm 9 d=6, 0—=—2=

3 2, 3) d=2,

. |
4 L]

53, JlaHbl MPOEKUHH OTPe3KOB HA KOODAHHA :
1) X=3,Y=—4;2) X=12, Y =5; 3)pﬂX=Tf§3e }9C-_.-m

= 6. BBIYHCAHTD AJIMHY KaXKAOTO H3 HHX. :
54. Ilausl NPOCKUHKE OTPE3KOB HA KOOPAHHATHBIE OCH!
1) X?I},?Y=V3; 2) X=3V2,Y==3V2; 3 X=

= — y Y =2, BHUHCJHTL AJUHY d
yrogse ﬁ{a}xnoro H3 HHX. ’ g
- Hanel Toukn My (2; —3), My(1; —4), Ms(—1; —7
W M,(—4: 8). Brluucaurs JLTHHY | nonnpnmﬁa(yro.r; c.ne)-
AyoWHx  otpeskoB: 1) M\M,, 2) MM, 3) MoM;,
) M, '
66. Ilnuna d orpeska paBHa 5, ero mpoek
X s UHS HA OCh
Egﬁﬁg;(; pasHa 4. Hawtu npoekuuio aworopo-rpeaxa Ha OCh
HaT MPH yCJOBHH, YTO OH 06pasye '

1) octpwiit ytou, 2) Tymoi yrou. FRRYeT 2 0%t ohal
’ 57, Jinuna otpeska MN papna 13; ero Hauano B TOU=
ke M(3; —2), npoekuus na och abeuuce papsa —12. Haji-
zx;o ggopéanﬁam KOHIIAa 3TOr0 OTpe3Ka TIpH YCJOBUH
o0pasyer ¢ OCbiO : s 1
gro yron.p y opauHat: 1) ocTpelit yroa, 2) Ty

14

58. Jlnmuna otpeska MN pasHa 17, ero xOHeI B TOYKC
N(—7; 3), npoekiusi Ha OCb OPAHHAT paBHA 15. Haiitu xo-
OpAMHATHl Hayana 3TOTO OTpe3ka NpH YC/IOBHH, UTO OH
oGpasyer c ocblo acuncc: 1) oCTpeIA yrod, 2) tynou
yro..

59. 3Has MpoeKUWH OTpPe3Ka Ha KOOpAMHATHBIE OCH

X=1,Y=—YV3, Haiitn ero mpoekuuio Ha ocCh, KOTOpas
2
cocrapaser ¢ ocsio Ox yron 0=

60. dausi mse Toukn M;(l; —5) u M>(4; —1). Hautn

npoexkuuto otpeska MM, Ha ocb, KOTOpas COCTABJSET

¢ oceio Ox yron 0= —%5 A

61. daus gse Touxn P(—5; 2) u Q(3; 1). Halitu mpoek-
nuio oTpeska PQ Ha och, KOTOpas COCTaBlfAET € OChIO Ox

yTOu1 9=arctg—§-.

62. Ilaus ase toukm My(2; —2) u M.(7; —3). Haitu
npoekuuio orpeska MiM; Ha ocb, MPOXOJNAILYIO Yepe3 TOUKH
A(5; —4), B(—7; 1) n uanpasnennyio: 1) ot A Kk By
2) or B x A.

63. Nanmt Touka A(0; 0), B(3; —4), C(=3; 4),
D(—2; 2) u E(10; —3). Onpenenuts pacctosnue d MexIY
toukamu: 1)A wB;2) BuC; 3) AuC; 4) CuD; 5) A
uD; 6) DutE. : e
_ 64. Tauw ase cMexHble Bepuriuel Knagpata A(3; ~7)
H B(—1; 4). Beryucautb ero niowanib.

65. Jlaubl aBe NPOTHBOMOJOXHbIE BepUIHHBl KBaapara
P(3; 5) u Q(1; —3). Beruucanurs ero miaoilalib. :

66. BoiuncauTh NJ0LlaAb TPABHIBHOIO TPEYrOJbHHKA,
IBe Bepuimubl Kotoporo cyts A (—3; 2) u B(l; 6).

67. Hauwr tpu Bepunns 4 (3; —7), B(5 —7), C(—2;5)
napadnenorpaMvma ABCD, uerpepras BeplidHa Kotoporo D
npoTHBRonoaoxHa B. OnpeieuTb NAJIMHY NHATOHANEH 3ITOTO
fapaJjiiesorpaMma. e

68. Cropora pom6a pasna 5V 10, mBe ero mpoTuBomno-
JIOXKHbIE BEPHIHHbI CyTh TOUkH P (4; 9) u Q(—2; 1). Boiunc-
JUTH 1JI0LUAa b 3TOro pomoba. 2

69. Croposa pomGa pasua 5)/2, ase ero mpoTHEOMNO-
JIOXKHbIe BepluHbl cyTh Toukd P (3; —4) u Q(1; 2). Boiuuc-
JHTh IJHHY BBICOTHI 3TOrO0 pomba.

70. loxasath, uto Toukn A(3; —5), B(—2; —7) #u
C(18; 1) nexar Ha OXHOH NPAMOIL
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71. Ilokasate, 4TO TpeyrombHuk ¢ Bepmruuamu Ay (1; 19,
A2(2; 3) n A3(55 —1) NPSMOYroMbHBII,

72, [loxasate, uto Toukn A(2; 2), B(—1; 6), C(—5; 3)
U D(—2; —1) saBAAI0TCA BeplIHHAMY KBaparTa.

73. Onpesenutb, eCTh JU CPely BHYTPEHHUX yIJIOB Tpe-
yroabauka ¢ BepunHamu M(1; 1), M (0; 2) u Ms(2; —1)
TYIOH yroJ.

74. Jlokasatb, uTO BCe BHYTPeHHHE YIJbl TPeyroJibHHKa
¢ sepwmHamMa M(—1; 3), N(1; 2) u P(0; 4) octpbie.

75. BepuiuHbl Tpeyroabuuka cyts Touku 4 (5; 0), B(0; 1)
n C(3; 3). Beiuncants ero BHYTPEHHUE YIJbl, b,

76. Bepwnbi tpeyroneunka cyts toukn A(— V3 1),
B(0; 2) u C(—2V3; 2). BeiuricauTe ero BHewwuit yron
NnpH BeplurHe A.

77. Ha ocu a6ewuce nafitn Taryio TOUKYy M, paccrosHue
KOTOpO# 10 ToukH N (2; —3) paBHsioch Gul 5.

78. Ha ocu opaunar naiitu Takylo Toyky M, paccrosuue
KoTOpo# 10 Toukn N (—8; 13) paBHssoch 6b1 17,

79. lansl pBe Toukd M(2; 2) u N(5; —2); Ha ocH
abcunce HaHTH Takyw TOuky P, uTOObI yron MPN 6bia
NPSMBIM.

80. Yepes Touky A(4; 2) nposenena OKDY2KHOCTb, Ka-
caowmascs o6eux KOOPAMHATHbIX oOceil. Onpexenuts ee
ueHtp C 4 pazauyc R.

81. Uepes touky My(l; —2) nposenena OKPYXXHOCTb pa-
Auyca 5, kacaomasca ocu Ox. Onpeaenuthb uedtp C
OKPYHOCTH.

82. OnpenesnTb KOOpAMHATH TOUKH Mo, CHMMeTPHYHOI
Touke M, (1; 2) oTHOCHTeNbHO MpsAMOl, MPOXOAsLLed yepes
Toukd A(1; 0) u B(—1; —2).

83. Jlausl fBe NPOTHBOMO/ONKHEIE BepIIHHMI KBajapara
A(3; 0) n C(—4; 1). Haiitu ase ero ApYyrae BepIIHHBI.

84. JlaHb ABe CMeXHbie BeplIHHbl KBajgpara A(2; —I1)
u B(—1; 3). Onpeaeantsb ase ero Apyrue BepIUHHEI.

85. Ilanbl  BepIIMHBI  TPeyroJbHHKA M(—=3; 6),
M>(9; —10) u Ms(—S5; 4). Onpereauts uedtp C u paguyc R
ONMHCAHHOTO OKOJIO 3TOr0 TPeyroNbHUKA Kpyra.

§ 5. enenue otpe3ka B JaHHOM OTHOLICHUH

Ecnn Touka M(x;y) nexur na mpsamoi, npoxoasiuieft uepes Awe
nauueie TOukH Mi(xi; y1), Ma(Xs y2), W JaHO OTHOLIEHHe 7u=—MLM—-,
- - 2
B KOTOpOM TOouka M peant otpesok MM, To KoOpAMHATHI TOuKW M
16

‘onpenenasores no dopMynam

__ X%+ Ax _n+Ay,
ETTR o YT TR

Ecau touka M gpasierca cepeiuinofi otpesxa MiMs, To ee KOOpAHHATH
OnpeAeasnioTca no Qopmynam

_Atx ity
JC— 2 [l y"'- 2 L]

86. Jlanw konuet A(3; —5) u B(—13 1) oxHOpOZHOrO
crepkHs. OnpenennHTb KOOPAMHATHl €ro LEHTPA TAMKECTH.

87. LleHTp TAXKECTH OZHOPOZHOTO CTEPYKHSI HAXOAMTCA
B Touke M(1; 4), oxuH M3 ero KoHUOB B Touke P(—2; 2).
Onpenenntb KOODAWHATEL TOYKH Q APYroro KOHIA 3TOTO
CTepXKHS.

88. Jlaubl BepuinHbl Tpeyronbunka A(ly; —3), B(3; —5)
u C(—5; 7). OnpemennTh cepeuubl ero CTOPOH.

89. lanb! nBe touku A(3; —1) u B(2; 1). Onpeneaurs:

1) xoopaunathl TOukH M, ciMMeTPHUHOH TOuke A OTHO-
CHT@JIbHO TOYKH B;

2) xoopAuHaTHl TOYKH N, CHMMETPHUYHOH TouKe B OTHO-
CUTENbHO TOYKH A.

90. Toukn M(2; —1), N(—1; 4) u P(—2; 2) asnsiorcs
CepelHHaMKM CTOPOH TpeyrosbHuka, Omnpegenutb ero Bep-
HIVHBL

91. Jlannl Tpu BepwuHbi napaasenorpamma A(3; —5),
B(5; —3), C(—1; 3). Onpenenutb yeTBepryio Bepuuny D,
IPOTHBOMOMNOXHYIO B.

92, Jlanbl 7IBe CMCXKHbBlE BepLUMHB NapPanIeorpaMMa
A(—3; 5), B(l; 7) u Touka mepeceucHHs €ro AHATOHAJei
M(1; 1). Onpesenuts nBe ApyrHe BepLIMHLL.

93. aubl 1pu Bepwunbt A(2; 3), B(4; —1) u C(0; 5)
napanieaorpamma ABCD. HaiiTh ero uerBepTyio Bepiiu-
ay D.

{ 94. Nann Bepunuel Tpeyroabhuka A(1; 4), B(3; —9),
C(—5; 2). Onpeaenurh MIHHY €r0 MeAHAHBI, MPOBeIeHHON
H3 Bepmuub B.

95. Otpe3sor, orpaHuueHibit Toukamu A(l; —3) n
B(4; 3), pasnenen Ha Tpu papHble uacTd. ONpeesHTb Ko-
OpPAMHATBI TOYEK AEJeHHS.

96. [lann BepwruRb Tpeyroabiuka A (2; —5), B(1; —2),
€(4; 7). Haiitu Touxy nepecevenusi co cropouoit AC Guc-
CEKTPHUCHI ero BHYTPEHHErO yrsia npH BepiuuHe B.
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97. Tausl Bepiununt Tpeyroabuuxa A (3, —5), B(—3; 3)
n C(—1; —2). Onpeneauts OJUHY OHCCEKTPUCHI €r0 BHY=
TPeHHero yrJia npu Bepurune A. _

98. Jlaunl Bepmuub Tpeyroapuuka A(—1; —1), B(3; 5),
C(—4; 1). Halitn Touky nepeceueHHs ¢ IPOLOTIKEHHEM CTO-
poust BC GHCCEKTPHCHI ero BHEUIHEro yria npu BepluuHe A.

99. ITagel BepiuuHbl Tpeyrompuuka A (3; —5), B(1; —3),
C(2; —2). Onpenenutp AMUHY GHCCEKTPHUCHI er0 BHELIHETO
yria npH BepliuHe B.

100. Jansr tpu touku A(ly —1), B(3; 3) u C(4; 5),
Jexalune Ha OfHOH mnpsamo#. OnpexesuTp OTHOLIEHHE A,
B KOTOPOM Ka)KJas H3 HHX JENUT OTPe30K, OrpaHHYeHHBII
ABYMS IPYTHMHU.

101. Onpenenuts KoopauHathl KoHLOB A u B orpesra,
Kotophlil Toukamu P(2; 2) u Q(1; 5) pasnenen Ha TpH pas-
Hble YaCTH.

102. IIpamas npoxoaur yepes touku M;(—12; —13) u
M;(—2; —5). Ha aroii npamoit maiTH Touky, abcuucca Ko-
TOpPOHl paBHA 3.

103. Ilpamas npoxoaut uepes Toukn M(2; —3) u
N(—6; 5). Ha srofi mpsiMoii HalTH TOYKY, OPAUHATA KOTO-
poit paBaa —5. :

104. Tlpsamasa mnpoxoaut uepe3 Touku A(7; —3) .u
B (23; —6). Haiiti Touky mepeceueHusi 3TOH TPsiMOi C OChIO
abcuuce. '

105, Tlpsamast npoxoautT wuepes moukn A(5; 2) n

B(—4; —7). Haiiti TOouKy nepeceueHusi 3TOH MPSAMOU C OChIO
OpIHHAT.

106. Tanel Bepiuuubl uyeThipexyrosbHHka A(—3; 12),
B(3; —4), C(5; —4) u D(5; 8). Onpenenutb, B KaKOM OT-
HOIWeHHU ero AuaroHanb AC peaut auaroHanp BD. .

107. Ilaupl BepLIHHBl 4YeThipexyroJpHHka A (—2; 14),
B(4; —2), C(6; —2) u D(6; 10). Onpenenuth TOYKY mepe-
cevenusi ero auaronanei AC n BD.

108. JIaHb BepIUWHBI ONHOPOJHONH TPEYTOJBbHOH mJa-
ctukH A (x5 y1), B(xs; y2) 1 C(xs; ys). Onpelenutb Ko-
OPIHHATHL €e LEHTPA TAXKECTH.

VYxasanue, L[eHTp TAMECTH HaX0AHUTCA B TOUKE TIepeCedcHHs
MeIHaH.

109. Touka M nepeceyeHHd MeAHaH TpeyroJbHUKA Jies
3KUT HA OCcH abciyce, ABe BepIUMHB ero— ToukH A (2; —3)
u B(—5; 1), Tperbs Bepiminua C JeXHT HA OCH OPAHMHAT.
Onpenennts KoopauHaTthl Touek M u C,
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110. JJaubt BepmuHE OTHOPOLHON TPEYTrOJLHON MIACTHH-
ku A (% Y1), B(xs y2) m C(xs; y3). Ecam coenunuts cepe-
ZUHBL ee CTOPOH, TO OOpa3yeTcs HOBasi OAHOPOLHAA Tpe-
yroJbHasl MNJacTHHKA. JloKasaTb, YTO LEHTPH THAXKeCTH
o6enX NJaCTHHOK COBMAAaloT.

¥Yxazauue. BocrmombzoBaTecs pesymsratoM 3ataun 108,

I11. Onxopoanas naacTurKa uMeeT GOPMY KBafpara co
CTOPOHOH, paBHOW 12, B KOTOpPOW cHenaH KBafpaTHBIH Bhl-
pes, mpsamble paspe3a NPOXOAST uepe3 UEHTP KBajapata, OCH

¥

o 72—

-

SR &

SlEg e

\-""‘-CZ-—"" 7

Puc. 4. Puc. 5.

KOODIHHAT HanpasJeHbl TIO peGpam mnaacTuHkH (puc. 4).
OnpenesuTs UEHTP TAMKECTH STOH MIAACTHHKH.

112. Oanoponras nmaac™nKka umeeT Gopmy TTPAMOYTO/Tb-
HHKa €O CTOPOHAMH, PaBHBIMH @ ¥ b, B KOTOPOM cjenaH
NPAMOYTONbHBIN BBIPE3; MPAMbie pas-
P€3a MpPOXOXAT uyepe3 LEHTP, OCH KO-
OPIAMHAT HaNMpaBJXeHHl IO pebpam nna- A
CTHHKU (puc. 5). Onpezenuts LeHTp |
TAXKECTH 3TOH MJIAaCTHHKH.

113. Oxnoponnas MJaCTHHKA
HMeer QopMy KBaZpara €O CTOPOHOIM, \

PaBHOil 2a, OT KOTOPOTO OTpe3aH Tpe- I O p——
YrOJIbHHK; NpsAMas pa3pe3a COeH-
HfIeT cepellnHbl IBYX CMEXHBIX CTO- Puc. 6.

POH, OcH KOODIMHAT HaNpaBJeHBl 10

pedpam naactHukH (puc. 6). Onpemenutb WEHTP TAXKECTH
N/1aCTHHKH.

114. B caenyiomux moukax A(xi; #1), B(xs y) n
C(xs3; ys) cocpenoroueHn Macchl m, n u p. Onpenenuts
KOOPIVHATH LEHTPa TAXKECTH 3TOH CHCTEMBI TPeX Mace.

115. Touku A(4; 2), B(7, —2) u C(l; 6) seasiorcs
BEPLIHHAMH TPeyro/bHUKa, CLeMaHHOTO U3 OJHOPOMHOH Mpo-
BoJlokn. OmnpeneauTbh LEHTP TSXKECTH 3TOr0 TpPEyroNbHHKA,
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§ 6. Maowans TpCyrosbHUKa

KakoBet 6ol uu 6biau TpH ToukH A(x1; y1), B(xz y2), C(xs 43,
nromaas S tpeyroasnuka ABC paerca dopmydoi
1—S=L Xo— Xy Yo U )
2 x3=x, Ys— 1
Ipasaa wacre sroif (opmynsl pasHa +S B TOM ciydyae, KOria KpaTr

vawuii nopopor orpeska AB k orpesky AC nonoxurened, n —3
B TOM CIy4ae, KOIZa TaKo#l NOBOPOT OTPHUATETEH,

V' 116. Bruneauts maomaas TPeyroJbHHKa, BepliHHAMHU
KoToporo ssasilotcss Ttouku: 1) A(2; —3), B(3; 2) u
C(—2; 5); 2) M(—3; 2), Mo(55 —2) u Ms(l; 3)3
3) M(3;, —4), N(—2; 3) u P(4; 5).

117. Bepmunpl TpeyroabHuka cytb Ttouku A(3; 6),
B(—1; 3) u C(2; —1). Bbluuc/UTb BJAHHY €rO BHICOTH, MPO-
BENECHHOU U3 BepuikHbl C.

118. Onpenenurs naowafs napamiesorpaMma, TpH Bep-
WHHB KoToporo cyTh Ttoukn A(—2; 3), B(4; —5) u
C(—3; 1).

119. Tpu BepiumuHbl NapamieNorpaMMa CyTb TOYKH
A(3;7), B(2; —3) u C(—1; 4). Bol4HCAUTH AJHHY €ro Bbl-
COTHI, OMYIICHHON U3 Bepiuuisl B Ha cropony AC.

120. [Janbl nocsenoBaTe/ibHble BepUIMHB OXHOPOILHOM ye-
THIpexyronbHo# maactuuku A(2; 1), B(5; 3), C(—1; 7) u
D(—7; 5). Onpenenutb KOOPAHHATHI ee LEHTPA TAXKECTH.

121. Ja#el mocienoBaTeNbHble BEPUIHHBI OAHOPOAHON
naTuyrofibHoit naacrurku A(2; 3), B(0; 6), C(—1; 5),
D(0; 1) u E(1; 1), OnpeaenuTh KOOPAHHATH €€ LEHTPA THA
JKECTH.

122, TInomanp TpeyronbHuka S = 3, IBe ero BepIUHHBI
cyt™s Touku A(3; 1) u B(l; —3), a Tperbsa Bepmuna C Je-
KHT Ha ocu Oy. Onpenenutb KOOpAHHATH BepuiuHbl C.

123. Tlnoutaanr TpeyrosbHHKa S == 4, ABEe €ro BepIUKHB
cyrb Toukn A(2; 1) u B(3; —2), a tperba BepmuHa C Jje-
XKHT Ha ocu Ox. Onpenenutb KOOpAHHATHI BepuHHbl C.

124. Tlnowane TpeyrosibHuKa S == 3, ABe ero BepiUHHEL
cyth Touku A(3; 1) u B(1; —3), UeHTp TSAKECTH STOrO Tpe-
yroiibuuka JexuT Ha ocu Ox. OnpenenuTb KOOPAHHATHI
Tperbelt Bepwiunbl C.

125. ITnowans nmapannenorpamma S = 12 XB. en.; ABe
ero Bepmuubl cyth Touku A(—1; 3) u B(—2; 4). Hatitn
IBe ApYyrde BepIIHHbI 3TOrO MapaJiiesorpaMMa IIpH YCJo-
BHM, YTO TOYKA MEepeceyeHHs ero AHaroHajeH JeXHT Ha OCH
abeuuce. '
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126. [Taowanp napanaenorpamma S =17 KB. en.} ase
ero pepluuHbl CyThb TOukH A (2; 1) u B(5; —3). Haiitu npe
ApyrHe BEpPUIMHBI 3TOr0 MapasJenorpasva MpH YCIOBHH,
YTO TOYKA IIepeceyeHHs] €ro AHaroHasdeH /eXKHT Ha OCH

OpAHHAT.

§ 7. MipeoGpasoBanue xoopauHar

IIpeo6pa3oBanye AeKapTOBLIX MNPAMOYFOJbHBIX KOOPAHHAT HPH Nas
pannenbHOM CIBHre ocefl onpeaensiercs GopMyIamu

x=x-+a,
y=y +b

3Aech X, Y CyThb KOOPAHMHATH NPOH3BOJIBHONH TOUKH M MIOCKOCTH OTHO-
CHTEAbHO CTapelx oceH, X/, y — KOOpPAHHATHL TOH e TOUKH OTHOCH-
TEJbHO HOBLIX OcCefl, @, b — KOOpAMHATL HOBOro Hauaga O’ OTHOCHTEb-
HO CTapbix ocefl (roBOPAT TaKXKe, YTO @ €CTh BeJHUHHA CIABHCA B Ha-
NpaB1IeHHH ocu abcurcc, b — BeJMYMHA CABHNa B HANPAB/AEHHH OCH
OpIHHAT).

[Ipeo6pasosanne NeKapTOBBIX MPAMOYrOALHLIX KOOPAHHAT MPH TO-
BOPOTe Oocedl Ha Yron o (KOTOpHIt HAalo MOHWMATh, KAK B TPHTOHOMET-
pHH) onpeieasiercs ¢opmyaMH

x=x"cosa — y sina,
y=x"sina 4 ¢ cos a.

3Aech x, y CyTb KOOPAHHATH MPOH3BOJBHOR TOUKH M MIOCKOCTH OTHO-

MTEALHO CTapbiX ocel, r', y' — KOOpPAMHATBL TOH e TOUKH OTHOCH-

€JLHO HOBbIX oOced. '

+ Dopmyan

" R x=x"cosa — g sina + q,
y=x"sina 4+ y cosa <+ b

Q"i;.

Onpeneasior  npeo6pasoBaHue KOOPAHHAT [PH TNapamleNbHOM CABHME

CHCTEMLl OCeH Ha BenHUMHY @ B nanpabJednd Ox, Ha BeJIHYHHY b

B Hampasnenun Oy W TmocaeAyioLieM NOBOPOTE oceli Ha yroa o. Bcee

yKa3anHbe hopmy.an COOTBRTCTBYIOT Npeo6pasoBaHHI0 KOOPAMHAT mnpH

HeH3MenHoM macuitabe. HeusmenHocTs Maciutafa npeanonaraeTcs Tak-

e B HUKSNPUBOIZHMMBIX 3a/1ayax.

=

., 127. Hanmucats ¢opmyabl npeoSpaszosanus. KOOpaKHAT,

egn_u Hayajo KoopauHaT (6e3 wu3MeHeHHs HaNnpaBaeHHA

OCBH) neperecero B Touky: 1) A(3; 4): 2) B(—2 1);

3) C(—3; 5).

.. 128. Hauauno koopniinar. nepeseccHo (6e3 W3MeHCHHS Ha-

fpaBnenyst oceit) B touky O7(3; —4). Koopmunatel Touck

.(l; 3), B(—3; 0) 1 C(—1; 4) onpencilcHbl B HOBOH Ci-

Creme, Bhiuucants KOOPAHHATLI 3THX XK€ TOYCK B CIApOM

CHCTeMe KOOpJMlAT,
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129. Hanut Toukn A(2; 1), B(—1; 3) u C(—2; 5).
Hafitu ux koopauHatel B HOBOIl CHCTeMe, eCJH Ha4adlo
KOODAHHAT mepeHeceHo (6e3 M3MEHEHHS] HalpaBJeHHs
ocet): 1) B Touky 4; 2) B Toury B; 3) B Touxy C.

130. Onpenennts cTapble koopauHaThl Hayasa O HOBOIL
CHCTeMbl, ec/M (OpMyanl npeoOpa3oBaHUsi KOOPAMHAT 3a-
AaHBl caenyoluMy pasencteavu: 1) x=x'-3, y=y +
+5 2) x=x'=2, y=y' +1; 3) x=x, y=y —1;
4) x=x"—5, y=y'.

131. Hamucats ¢opmyasl npeoGpasoBaHHs KOODIMHAT,
€C/H OCH KOOPAHHAT MOBepHYTHI Ha OAMH H3 CJIEAYIOUIHX
yraos: 1) 60°% 2) —45° 3) 90°; 4) —90° 5) 180°.

132. Ocu koopauHat nmopepHyTHl Ha yroa o = 60°. Ko-
opaunate Touex 4(2 Y'3; —4), B(Y'3;0) u € (0; —2 V3)
OnpeeeHbl B HOBOH cHCTeMe, BBHIYHCANTD KOOPAHHATH 3THX
XKe TOYeK B CTapoH CHCTeMe KOOpJAHHAT.

}33. Hanbt Toukn M(3; 1), N(—1; 5) u P(—3; —1).
Haiitu ux xooppmuaTl B HOBO#I CHCTeMe, €CJHM OCH KO-
gﬁmi&g&r nosepHyTel Ha yroa: 1) —45°% 2) 90°% 3) —90°%

134. Onpenennts yroa o, Ha KOTODHI MOBEPHYTH OCH,
ecnn Qopmyael npeo6pasoBaHHst KOOPAMHAT 3afaHbl CJje-

. i s 7450 il 8
AYIOUIHMH paBeHCTBaMHU: l)x-.E-x sty VY =man X +
- 3, 1 ! 3
+ii-yi9) x=£2~x’+—2-y’, y=—'§x’+_£2_“9"

135. Onpenennts xoopaunatsl Touk O’ HOBOro Hauana
KOOPJIHHAT, ecM Toyka A (3; —4) Jexkut Ha HOBOH ocH ab-
CIIHCC, a TOYKa B(2; 3) JexuT HAa HOBOH OCH OpAMHAT, MpHU-
YeM OCH CTapod M HOBOH CHCTeM KOOPAHHAT HMEIOT COOT-
BETCTBEHHO OIMHAKOBbIE HaMpaBJIeHHS,

136. Hanucate dopmyas mnpeo6GpasoBanus KOOPAMHAT,
ecnmi Touka M;(2; —3) nexkuT Ha HOBOU ocu abcuuce, a
TouKa Ms(ly —7) JNeXHT HAa HOBOH OCH OpAMHAT, MpHYEM
OCH CTapOit H HOBOH CHCTEM KOOPAMHAT HMEIOT COOTBET=
CTBEHHO OJIHHAKOBble HallpaBJieHH .

137. Ilse cucrembl KoopauHaTHBIX ocefi Ox, Oy u Ox’,
Oy umerot obutee Hayano O u mpeo6pasyloTCsa OAHA B APY-
T'YIO IOBOPOTOM Ha HEKOTOpPEIH yroJd. KoopAHHATH TOYKH
A(3; —4) onpeneneHsl OTHOCHTENBHO MepPBOH W3 HUX. Bbi-
BeCTH (opMyanl mpeoGpa3oBaHHsi KOOPAMHAT, 3Has, YTO
NOJIOKHTeNbHO® HanpaBaeHHe ocd Ox’ ompemesieHo OTpes-
xom OA.
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138. Hauano xcopauuar nepeneceno 8 rouky O’(—1; 2),

5
OCH KOOD/MHAT MOBEPHYTH! HA yrosi ¢ = arcig-—s . Koopju-

nath mouek Mi(3; 2), Ma(2; —3) n M3(13; —13) onpene-
JeHbl B HOBOH cucTeMe. BbIUHCAHTH KOOPAMHATH 3THX K€
TOUEK B CTapoi CHCTeMe KOOpJAHHAT.

139. Jdasu tpu touku: A(5; 5), B(2; —1) u C(12; —6).
HaiiTi UX KOOpPAMHATHI B HOBOH CHCTeMe, €CJH Hadajo Ko-
OpAMIIaT NepeHeceHO B TOYKY B, a OCH KOOpAHHAT MOBep-

3
HyTbl Ha yron a=arctg—-.
140. Onpenenuth cTapble KOOPAHHATHI HOBOrO Hayana
H Yron ¢, Ha KOTOPHI{l MOBEPHYTHl OCH, eciad (OpMYJbl mpe-

00pa3oBaHKsl KOOPAMHAT 3afaHbl CJAELYIIIUMH PaBeHCTBa-
Mu: 1) x=—y' 43, y=x"—2; 2) x=—x'—1, y=

=y =Y+ Yy s, y=— YTy

141. Tauwi ase touxku: M;(9; —3) u Mz(—6; 5). Haua-
JIO KOODIMHAT TepeHeceHo B TOYKY M;, a OCH KOOpAMHAT Mo-
BEPHYTHI Tak, YTO MOJOXKHTEJbHOE HampaBJ/jeHHe HOBOH OCH

abcuuce cobmanaer ¢ HanpasjieHneM orpeska MiM,. Bripe-
erd Gopmyast npeoGpas3oBaHUST KOOPAUHAT.

142, TlonspHas ocb NOJSIPHOH CHCTeMbl KOOPAHHAT mNa-
paanenbHa ocu abcCLHCC AeKapTOBOH NPSAMOYroJbHOH CH-
CTeMbl ¥ HanpapJeHa OJHWHAKOBO ¢ Hew, JlaHbl JeKapTOBLL
IpsMOyrosbHble KoopauHaThl mogioca O(1l; 2) u noaspHble

KOOpIuHATH  Touek M, (7; g), M, (3; 0), M3(5; —%)

3
TOYeX B NeKapTOBOH MPSMOYroJIbHOI CHCTeMe,

143. Tloawc noasipHol cucTeMbl KOOPAMHAT coBHajaer
€ HauaJoM J[eKapTOBhIX NPSAMOYrOJbHBIX KOODAMHAT, a TO-
JsipHasi OCh HampaBieHa N0 OHCCEKTpHCE NepBOro KOOpiu-
HatHoro yraa. JlaHol moJsipHbie  KOOPAMHATHL  TOYEK

Ml(s;%}, M2(3; —§), Ma(l;%n), Mé(ﬁ;—-z-:rt)

ﬂ -
u M, (2; —‘Ti)‘ OnpenenutTh AeKapTOBHI NMPSAMOYTOJbLHBC
OpPAMHATHl 3THX TOYEK.

144. TloasipHass ocb MOJSIPHOM CHCTEMbl KOOpDAMHAT na-
pannenbHa ocu abcuuce IeKapTOBOH TNPSAMOYLOJbHOH CH-
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M, (2; —%n) H M5(2; -—-%). Onpenenuth KOOPAHHATHI 3THX



CTEMBI M GAWHAKOBO C Hel0 HanpapieHa. JaHw DeKdPTOBLI
NPAMOYTro/ibHble KOOpAMHaThl mogioca O(3; 2) u Toyex
Mi(5; 2), My(3; 1), Ma(3; 5), M,34+VZ; 2—V7)
H Ms(34+ V3 3).Onpenenuts MOJSIPHbIE KOOPAWHATEI STHX
TOYEK.

145. Tlonroc MOJSIPHOM CHCTEMBl KOOPAMHAT COBMAmACT
C HaYaJIOM JEKapTOBBIX NMPSMOYTOMbHbIX KOOPAMHAT, MOMSP-
Hasi OCb HANpaBJIeHAa N0 GHCCEKTPHCe MepBOr0 KOOPLHHAT-
HOTO yrma, IlaHbl A€KapTOBHI NPSIMOYTOJIbHbIE KOOPAHHATH

rouek My(—1; 1), My (V2 — V2), My (15 V3), M, (— V5;

) e M;(2V3; —2). Onpenenuts NOASIPHLIE KOOPAHHATHI
3THX TOYEK,

FTABA 2
YPABHEHUWE JIUHUHU

§ 8. ®yHKuua ABYX nepeMEHHbIX

Ecnu ykasano mnpaBui0, COracHO XOTOPOMY € Kaxaol Toukod M
IVIOCKOCTH (HJIH KakoH-HHOYZb 4acTH TIIOCKOCTH) COMOCTAB/IAETCSA HEKO-
TOPOE YHCJO ¢, TO FOBOPAT, 9TO HA MJIOCKOCTH (MM Ha YACTH TIIIOCKO=
CTH, «3afiaia (QYHKUHS TOYKH», 3afaHHe (PYHKUHH CHMBOJHMUECKH BBIpa-
®KalT paseHcTBoM Buaa 4 = f(M). Uncno u, comocrar.iasemoe ¢
Toako# M, HaswmiBaeTcq 3HaweHHeM HaHHO# (yHKuuu B Touke M. Hampn-
Mep, ecnH A — QHKCHPOBaHHAS TOYKAa TJIOCKOCTH, M — mpousBoIbHAs
TOgKa, TO paccrosune or A 2o M ectb ¢yHruua Toukn M. B gaxHOM
eayaae f(M) = AM.

ITycte mana wuexoropas ¢ynkuna u = f(M) u BMecte ¢ TeMm BBe-
mena cucreMa Koopausar. Toraa mpou3ssonbHas Touka M onpemensercs
KoopanHaTaMu X, y. COOTBETCTBEHHO 3TOMY M 3HaueHHe XaHHOM (YHK-
uuy B Touke M omnpeenserca KOOpAMHATAMH X, Y, HJH, KaK eme
rosopsaT, # = (M) ecTb QyHKUHA IBYX NepeMeHHBIX ¥ H Y. DyHKUHSA
IBYX IepeMeHHBIX X, y o603Hauyaercsa cumBonoM [(x, y); ecan f(M)=
=[(x, y), To dopmyaa u = f(x, y) HasbiBaeTcs BHIpAaKEHHEM MAHHOM
OyHKIHH B BHIOpPaHHOA CHcTeMe KOOpAMHAT. Tak, B TpeablAymleM MpH-
Mepe f(M)= AM; ecau BBecTH HEKapTOBY NPAMOYLOJBHYIO CHCTEMY
Ié,oopm—ma'r C HayanoM B Touke A, TO MOJYyYHM BBIPAXKEHHE 3TOM

VHKUHH:

u=Vx+y?.

146. Jauwt nBe Toukn P u Q, paccTosHHE MEXAY KO-
TOPLIMH paBHO @, U dyukuus f(M)=di — d5, rae dy = MP
U dy = MQ. Onpenenuth Bhipa)ieHHe 3TOH (YHKUHH, eCau
B KayecTBe HayaJa KOOpAMHAT NMpHHATA Touka P, a och Ox
HampasJieHa 1o OTpe3ky PQ.

147. Tlpn ycnosusx sanaun 146 onpefe/nTb BbiparKeHHe
Oynkunn f(M) (HemocpefCTBEHHO ¥ NPH OMOLIH NMpeo6pa-
30BaHWsl KOODPAHMHAT, HCMNOJb3Yys pe3yabTaT 3agaud 146),
€CJIH:
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__ 1) Hawano xoopaumaT BHGpanHO B cepenume oTpe3xa
PQ, ocb Ox Hanpasnena no orpesry PQ.

2) Havano KoopauHaT BhHGpaHo B Touke P, a och Ox
HanpaBJieHa Mo oTpe3ky QP.

148. Janer: kpaapar ABCD co cTopoHol a byHKIMA

fM)=di+di+ di+di, tne di= MA, dy= MB, d; —
= MC u d, = MD. Onpenenuts BBIDAXKeHHEe 3TOH PYIUKIKH,
€C/ 38 OCH KOOPAMHAT MPHHSATL AHATOKAIH KBaApara (npu-

4em ock Ox Hampapneda mo orpesky AC, ocb Oy — 1o o1-
pesky BD).

149. TIpn yenosusix 3amaun 148 OMpepesiTh BHIpAKEHHE
ansa (M) (HemocpegcTBeHHO u npu moMollH npeobpasosa-
HHS KOOPAWHAT, HCMONB3Ys pe3ysabTaT 3amaun 148), ecau
HAYajo KOOpAMHAT BHIOPAHO B TouKe A, a ocH KOOpAHHAT
HalpaB/enbl Mo ero cropodam (ocb Ox —mo orpesky AB,
ocb Oy —no orpesky AD).

150. Nana dynxuus f(x, y) = x2 4 y> — 6x + 8y. Onpe-
ACMMTb BbIpaXKeHHe STOH (YHKUHH B HOBOM KOODAHHATHOM
CHCTEMe, eclM Haya/lo KOODAHHAT MepeHeceHo (6e3 H3MeHe-
HHSl HanpasJeHHs1 ocel) B Toury O'(3; —4).

151, lana dynkuus f(x, y) = x2 — y2 — 16, Onpene-
JUTb BBIPAXKEHHe 3TOH (YHKUMH B HOBOH KOOPAHHATHOMH
CHCTEMe, eCIM OCH KOOPAMHAT NMOBEPHYTHI HA yroa —45°,

152. lana ¢yukuus f(x,y) = x2 3 42 Onpenenurts BbI-
paxenue sTofi (QYHKUMH B HOBOH KOOPIMHATHON CHCTeMe,
€cmn_ OCH KOODIMHAT NOBEPHYTHl Ha HEKOTODHIH yroa e.

163. Haiitu Takywo TOuky, uTo6Bl mpw TepeHoce B Hee
Hadajna KOOpDAMHAT BBIPAXKeHHe OQYHKUHH f[(X, y) = 2 —
— 44> — 6x 4 8y + 3 mocsie npeo6pasoBaHus He cozepkano
H/ICHOB TI@PBOH CTENEeHH OTHOCHTENBHO HOBEIX MepeMeHHbIX.

154. Haiitu Takyio TOuky, uTo6bl mpH mepeHoce B Hee
Haua/lla KOODIHHAT BbIpaxeHHe OGYHKUHH [(X, y) = X2 —
—4xy + 4y 4+ 2x 4+ y—7 mHe comepkalo UYACHOB nepBoii
CTeleHH OTHOCHTE/NbHO HOBBIX NEpPeMeHHbIX.

155. Ha xakoit yros HyKHO NOBepHYTh OCH KOOpAWHAT,
uTOGB  BolpakenHe GQyHKuuH f(¥, y) = 2 — 2xy + 42 —
— 6x 4 3 mocse nmpeo6pasoBaHus He COAEPKANO uUMeHA C
Npon3BeIeHHeM HOBBIX IlepeMeHHbBIX P

156. Ha kako#t yrom HyXHO MOBepHYTh OCH KOOPLHHAT,

uToGbl BhIpaxenne OyHKuAW f(x, y) =3x>+ 2 V3 xy+ 42
nocse fpeoGpasoBaHus He COAEPIKAAO U/eHA C MpPOH3GE/Le-
HHEM HOBBIX NepeMeHHBIX?
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§ 9. Monsate ypaBHeHus AuHUU. 3ajaHue NHHHM
NPH NOMOLUM yPaBHEHHSI

PapenctBo Buza F(x, y) = 0 HasbBaeTCsl ypaBHEHHEM C JBYMS
NePeMEHHBIMH X, ¥, €CJd OHO CNpPaBeAJ HBO He NJIA BCAKHX Map uHces
x, y. CoBopAaT, YTO ABa 4ucna X == X, Y == 4y YHLOBJECTBOPAIOT HEKOTO«
poMy ypaBHeHni Buxa F(x,y)= 0, ecnu mpH MOACTAHOBKE STHX YHCET
BMECTO TepeMeHHbIX ¥ H Y B ypaBHeHHe ero JeBas uacTb obpamaercs

Nb.
° HpraBncHHeM NaHHOH JMHHM (B HasHAUENHOH CHCTEMe KOOpAHHAT)
1a3bIBaeTC TaKOe YpaBHeHWe C ABYMSA MEpEMEHAbIMH, KOTOPOMY yA0-
BJETBOPAIOT KOODAWHATEL KAKO0f TOUKH, JeXalled Ha STof auuud, W
HEe YAOBMNETBOPAIOT KOOPLMHATHL KAMXAOH TOUKH, He Jexaiell Ha Hefi.

B rameHeifileM BMeCTO BBIPAXKEHHSI «JaHO YpaBHEHHe JHHUA
F(x, y)=0» wmbr uacto GyleM roBOpuUTb KOpoyYe: JaHA JHHHS

F(x, y)=0.
“Ecan Jadbl ypasHenus ABYX amHufl F(y, y)=0 u O(x, y) =0, 10
COBMECTHOE pELICHUEe CHCTeMbl

F(x, =0, O(x,y)=0

Daer Bce TOUKH UX TepeceyeHHs. Tounee, KamIad mapa umkcen, 4BIs0-
IIASAC COBMECTHBIM pelleHHeM 35TOH CHCTeMBl, onpegendeT OAHY H3
TOUEK TepeceyeHus,

157. Haus Touku *) My(2; —2), Ma(2; 2), Ms(2; —1),

My (3; —3), Ms(5; —5), Ms(3; —2). YcrauoBuTb, KaKue u3
AAHHBIX TOYEK /1€XKaT Ha JMHKH, ONPEeAe/ eHHON YpaBHeHHEeN
X+ y = 0, n RaKHe He JexkaT Ha Hei, Kakas JHHHA onpe-
AgJeHa JaHHBIM ypasHcHuem? (M3o6pasutbh ee Ha uep-
TeKe.) _
. 158. Ha gunuu, ompefesesHoll ypaBHeHHeM X2+ 42 =
= 25, HAUTH TOUKH, aGCUHUCCHI KOTOPBIX PABHbLI CAGAYIOLLH M
yucaam: 1) 0, 2) —3, 3) 5, 4) 7; Ha 3TON Ke JAUHHUU HaiiTH
TOYKH, OPIHHATHI KOTOPBIX PaBHbI CACAYIOWIHM YHCAAM: 3) 3,
6) —5, 7) —8. Kakas nuHUS ompelesieHa JaHHEIM ypaB-
HeHueM? (M3o6pasuth ee Ha ueprexe.)

159. YcTaHOBUTD, KaKHE JIHHHH ONpenefsiioTes Caeilyio-
MIMMH YPABHEHHAMH (ITOCTPOHTH X HA ueprexe): 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) x> — xy=0; 10) xy +
Sy =0; 11) »2—42=0; 12) xy=0; -.13) F—9=0;
14) > —8x +15=0; 15) 4>+ 5y + 4=0; 16) x’y — 7xy -
+10y=0; 17) y=|x|; 18) x=|yl; 19) y+|x|=0;
20) x+|yl=0; 21) y=|x—1]; 292 ;,i=|x+02‘|;
23) x>+ y>=16; 24) (x—20+(y—1)*=16; 25 (x+57+

*) B rex ciyganx, KOrja CHCTeMa KOODIAMHAT e HasBaHa, Mojpa-
3YMEBaeTcs, 4TO OHA — JEKAPTORA MPAMOYTOIbHAA.
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+(y— 1)P=9; 26) (¢ = 124 y?=4; 27) 2+ (y+ 32 =1;
28) (x — 3+ y2=0; 29) x>+ 202=0; 30) 2%+ 3% +
+56=0; 31) (x =202+ (y+ 3+ 1=0.

_!)60. Haupl qunnu: 1) x4+ y=0; 2) x — y=0; 8) £+
+g'—316=00; 4) 42 —2x+y=0; 5) x2+ 42 + 4x —
L y—. = (),

OnpeneauTs, Kakue H3 HEX NPOXOAAT yepes HayaJgo Koop-

AHUHAT.

161. Hanm smemm: 1) 224 42=—49; 2) (x—3
+ (7 + 47 =25 3) (x+ 5)?3+(j—!7{3)2_—:25; 4)) ((x-i- 5)):-|-|:
T —4P=9; 5) £+’ —12x+ 16y =0; 6) £ y° —
: -~2Ux—|— 8y+7=0; 7) x**+y*—6x+4y+ 12=0.
Haiitn TOuKH uX nepeceyenus: a) ¢ ocbio Ox; 6) ¢ ockio Oy.

162, HaliTh TouKH nepecedeHus 1ByX JHHHIL

1) ¥4 ?=8; x — y=0;

2) ¥+ y? — 16x+ 4y + 18 =0; x4 y=0;

3) ¥+ ¢y —2x+ 4y —3=0; x2 -+ 42 = 25;

4) X+ 5 —8x+ 10y +40=0; x>+ y2=4.

163. B nonspHOil cHcTeMe KOOPAMHAT AaHB TOYKH
M, (15 ) Ma(2; 0), M, (2, 3, M (V3 F)am(1; 2a).
YcraHOBEin, KaKue U3 3THX TOUEK JeXaT Ha JIHHHH, OTpe-
AGNEHHOH B MNOJSPHBIX  KOODJHHATAX yPABHEHHEM p ==
= 2c0s 0, H Kakue He JexKaT Ha Heit. Karas JHHHS onpe-

AeJsieTCA NaHHBIM ypaBHenHeM? (M3o6pasuth ee Ha uep-
Texe.)
'3

164. Ha nnunun, onpenenewnod ypasHeHneM p=';0—;§-,
HaHTH TOYKH, MOJSPHbIE YIVIbl KOTOPHIX PABHBI CACAYIOLIHM
YHCIaM: a) -;i, 6) ——g—, B) 0, ) %. Kakas smHuus onpese-
M€Ha naunbiM ypasHeHuem? ([TocTpoutb ee Ha ueprexe.)

165. Ha nunum, onpenescHuoi ypasneHueM P =g

HalTH TOYKH, MOJISIPHbie PAafHYCHl KOTOPHIX PaBHbI caeayio-

uwmM ucAam: a) 1, 6) 2, B) V2. Kakas qusus onpege-'

JIeHA J1aHHbIM ypaBHeHHeM? ([TocTpouts ee Ha ueptesxe.)
166. YcTaHOBHTL, KaKkHe JHHHH ONpeNessioTCs B 10-

JISIDHBIX KOODAMHATAX CJEAYIOLIUMH YpaBHEHHAMH (mo-
T

CTPOHTb UX Ha yepTexe): 1) p=2>5; 2) 9=%; 3) 8= =
4) pcosB::i2; 5) psin@=1; 6) p=6c0s0; 7) p=10sin8;
8) Sins':‘-'fa‘; 9) sinp=%-. -
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167. ITocTpouts Ha uepteske cne;t}é}otuue eriapann Apxu-
menat 1) p=26; 2) p=56; 3) p=+73 4) p=—_.

168. ITocTpouTs Ha uepTexe CieAYIOlIHe THIepGOoaHUe-
ckie cnnpami: 1) p=3 2) p=g 3) p=-51 4) p=— -

. 169. ITocTpouth Ha uepTexe c.nen%riomﬂe JorapucMu-
- - 1
yeckue crnupaJn: 1) p=29%; 2) p=(§ :

170. OnpenennTs AJHHBI OTPE3KOB, Ha KOTOpHIe pacce-
Kaer cnupasnb Apxumena p = 30 ayy, BEIXOASILIHH H3 MO-

L] o :T
JI0Ca M HAKJIOHEHHH K MOJPHOH OCH MO YIiioM B=-=.
ClhenaTth uepTex. :
171. Ha cnupanu Apxumena p=%8 B3Ata Touka C,

MOJAPHBIN pajuyc KoTopoi paBedH 47. Onpenenuts, Ha
CKOJIBKO 4acTed 3Ta COHpalJb paccekaeT MOJSPHBIM paanyc
Ttoukn C. Cnenath yepTex.

. 69 =2
~ 172. Ha runepGosnyeckoif cmupaiu o= -y HAUTH TOY-

Ky P, noaapuelii paauyc koropoii paBeH 12. Cpenatb
yepTexK.
~ 173. Ha norapudmuueckoir cnupanu p = 3% HaliTu T0uU-
Ky Q, noaspubiii pamuyc kortopoi paseH 81. Cphenatb
geprex.

§ 10. BoiBoa ypaBHeHHWil 3apaHee AAaHHBIX JHHMH

B 3agauax mpenwmiayuwero maparpada JHHHSI OMpeaeisiach MPH 0-
MOLIM RaHHOro ypaBHeHHT. 31ech Mbl OyleM HMeTb 3aJadyH MPOTHBO~
NOJIOXKHOTO XapakTepa: B KamAO# M3 HHX JHHHA ONpelensercs 4HCTO
TEeOMETPHYECKH, a ypaBHeHHe ee TpeGyeTcs HaWTH.

IIpumep 1. B nekapToBoft MNPAMOYrOABHOR CHCTEME KOOPIHHAT
BBIBECTH YypaBHCHHe TeOMETPHYECKOTO MeCTa TOueK, CyMMa KBajpaTon
PaccTosiHHA KOTOPHIX 40 MABYX JauHbix Touexk A,(—a;0) u Ax{(a;0)
€CTh BesqHyHHA TNOCTOAHHAs, paBHas 4a?.

Pewenne. O6oznaynv 6ykBoit M NPOM3BOJBHYIO TOUKY MHHHH,
GYl@aMu X # y 0003HayHM KOODPAHHATHI 3TOH TOYKH. TakK Kak Touka M
MOXET 3aHHMMaTh Ha JHHUH Jio6oe MOJOKeHHe, TO X H Y SBJSIOTCS
NEpeMeHHbIMH BeJHYHHAMH; HX HA3bIBAIOT TeKVIMHMH KOODAHHATAMH,

3anHuieM reoMeTpHYECKoe CBOHCTBO JHMHHH CHMBOJHYECKH:

(MA,)? + (MA,)* = 4a®. (1)

- B stoM cooTiOuwleHHH npH ABHMKEHHH TOuKH M MOTYT MelsiTbeA
AnkHEl MA, uw MA, BripasuMm HX uepes TeKyIHe KOOPAHHATH TOYKH M:

MA=Vi+a?+y, MA=V(x—aP+
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Toncrasus monyueHusie BLIpaXceHns B papeHcrso (1), wafizem ypasne.
e, cRAARIBAIOLLEE KOOPAHHATE! X, ¥ TOYKH M

(x+a) + y? 4 (2 — a)? + y2 = 4q2, (2)
IT0 K eCTh ypaBHeHHe NAHHON JTHHMH,

IleicTBHTETBHO, MM KaXKAOH TOUKH M, nexauwiett nHa sTofi JTHHHY,
BEIMOMHSACTCH yetosHe (1) H, crefoBateabHo, KoopaHAaTh TOuKH M 6y-
AYT VIOBIETBODPATD ypaBHeHHIO (2); AAs KaXIOH TOUKK M, ne nexamei
Ha JHHHH, He GyJeT BHIMOJHATECH VCIAOBHe (1) un, cnenosatensho, ee
KOOPAKHATHEL He GYLYT YNOBIECTBOPATH YpaBHeHHIO (2),

Taxum 06pasow, 3anmaua peweda, Oxsako ypasrewse (2) MoxHO
YOPOCTHTD] DacKpbiBas CKOGKH M NPHBOAA TMOMOOHDIe YJNeHbl, TOJYYHM

YPABHEHHE [OaHHOA JHHHH B BHIE

x2 + yz=az.

Teneps nerko nousnTe, YTO maHHag JH-
HHS €CThb OKPYXKHOCTB C LEHTPOM B Ha-
uane XOOPAHHAT H DPAafHYCOM, PaBHbIM Q.
Mpumep 2. B nonsipuok cucreme
KOODAMHAT BBHIBECTH YpaBHEHHE OKpPYyK-
HOCTH, KOTopas umeer uentp C(po; 6,)
H paxuyc r (puc. 7).
emeHne. OGosHauum 6yxBoil
M TpoH3BONBHYIO TOUKY OKpPYIRHOCTH,
OykBaMH p H O — ee NoJsIpHEIE KOOp-
nuHaTte. Tak kak Toyka M moxer 3a-
IIHMATh Ha OKDYXKHOCTH M0G0e MOJONEHHe, To p # O sBisOTCA mepe-
MEHHbIMH BeqHyHHAMH. Kak u B cnywae J€KaPTOBOH CHCTEMBI, HX Ha-
3BIBAIOT TEKYLIUMH KOOPIHHATAMH,

C€ TOUKH OKDYXXHOCTH OTCTOAT OT LEHTPa Ha pAaCCTOSAHHH r; 3a-
MHLeM 3TO YCJIOBHE CHMBOJMHYECKH:

Puc, 7.

CM=r. ()

Belpasum CM 4epes TEeKYIIHe KOOPAMHATH TOuky M (Bocnmonbsyemen
TEOpPeMoli KOCHHYCOB; pHC. 7):

CM=V92+pg—2pgpcos(9—Bo).

[Moxcrasus monygennoe BolpaXkenue B paseHcTBO (1), Halinem ypas-
lIeHNe, CBA3LIBAIONEe KOODAHRATH P, O Toukn M:

Vol+ol— 2000 cos (8 — 8,) =r. (2)

OT0 K ecTh ypaBHeHue amHOK OKPYKHOCTH.

HefictBuTeAbHO, AN Kammof ToYKH M, nexauwell Ha panuoit
OKDYHOCTH, BhINO/HAeTCA yeaoBHe (1) u, cremosatesbHO, KOOPAHKATEHI
TotkH M 6ynyT ynosaeropats YPaBHEHHI0 (2); mas Kaxao# TOYKH M,
He Jexameif Ha AaHHOM OKPYXKHOCTH, He OYAET BHUTONHATHLCT ye/I0-
pre (1) #, crenosatenbHO, ee KOOpPAHHATH He OynyT ya0BJETBOPATSH
ypasHeruio (2).

Taxum o6pazom, 3amaua pewrena, MOXKHO JHUIb HECKOOBKO ympo-

CTHTb 7I0.1y4eHHOE YpaBHEHHe M NPCACTABHTL ero B BHe, CBOGOAHOM
OT panuxanat

92 — 2p,p cos (9 - 90) = pg.
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174. BpiBeCTH YpaBHEHHe TeOMeTPHYECKOro MecTa TOUek,
STHAK OT KOOPJAHHATHBIX OCeii.
OAMHAKOBO yJla/JeHHBIX
& 175. BoeiBeCTH ypaBHeHHe IeOMeTPHYeCKOro MecTa TOYeK,

HAXOMAIIMXCS Ha paccTosiHuH a oT ocu Oy.

176. BuiBecTH ypaBHeHHe FeOMETpHYECKOTO MeCTa TOUEK,
Haxomsauuxcs Ha paccrosHuu b ot ocu O«X. ,
?ax?’?'f W3 toukn P(6; —8) mnposeleHbl BCEBO3MOXKHbIE
nyqn o mepeceyeHus c¢ ocblo abcuucc. CocTaBuTh ypaBHe-
HHE TeOMEeTPHYECKOr0 MecTa HX CepeiHH.

%?i"‘?& U3 rtouxu C(10; —3) nposeleHbl BCEBO3MOKHbLIE
J{ytm [0 mepecedeHus ¢ ocblo opauHar. CocTaBuTh ypaBHe-
HHe FeOMeTPHYeCKOT0 MecTa MX CepeliH,

~ 179. BoiBeCTH ypaBHeHHe TPAaeKTOPHH TOUKH, KOTODas
B KaX/blii MOMEHT IBUXKEHHS OUHAKOBO i‘,')n.aﬂeﬁg (011‘ Toqg}){:
BANS: 2) u B(2; 3); 2) A(5; —I) =u ;. —5);
:.-“"'g'(&"—?) u B(—3; —2); 4) A(3; —1) u B(3; 5).
.~ 180. CocraButb ypaBHEHHE reOMEeTPHYECKOro Mecra TO-
YeK, pPasHOCTb KBaJpPaTOB PaCCTOAHHN KCTODPBIX A0 TOUEK
A(—e; 0) u B(a;0) pasna c. X
:&m'*&l.'BmBecm ypaBHeHHEe OKPYXHOCTH, HMEIOILeH LeHTp
B HauaJie KOOpAMHAT M pPaauyc r. )

. 182. BsiBecTH ypaBHEHHE OKPYXKHOCTH, HMEIOLLEH LEeHTP

C(c; B) u panuye r.

él"%ﬁ%!’"ﬂfﬂo gipaaneﬁne OKpYXHOCTH X2 -+ y2 = 25.. Co-
CTaBUTb. ypaBHEHHE TEeOMETPHYECKOro - MeCTa cepeiud Tex
XOPA 3TOi OKPYXKHOCTH, AJHHA KOTOPHIX paBHa 8.

. 184. Cocrasuth ypasHeHHe reOMEeTpHUECKOro Mecrta To-
YeK, cymMa KBaJpaTOB PacCTOSHHH KOTOPBIX JO TOHYEK
(—3; 0) u B(3; 0) pasua 50.

185. Bepunnm kBazpata cyth Touku A(a; a), B(—a; a),
C(—a; —a) u D(a; —a). CocrasHtsb ypaBHeHHe FEOMeTpH-
HECKOro Mecta TOYeK, CyMMa KBaipaTOB pacCTOSIHHI KOTO-
PBIX 0 CTOPOH 3TOTO KBaJpaTa eCTh BeMMYHHA MOCTOSHIAS,
paBHas 6a2.

186. Uepes nauano KoOpAWHAT MpPOBEICHHI BCEBO3MOXK-
HBIE XOpABI OKDYXHOCTH (X — 8)2- 2= 64. CocTaBHTb
YPaBHeHHe reoMeTPHYCCKOTO MECTa CepefNuH 3THX XOp/.

~ 187. BbiBecTH ypaBHeHHe FeOMCTPHUECKOTO MeCTa TOUCK,
CyMMa pacCTosHHI KOTOPBIX [0 [ABYX J[J4HHBIX TOYeK
Fii@-—ev; 0) u F3(3; 0) ectp BeauuyrWHA NOCTOSIHHAS, paB-

0

Has 10.
188. Buiectn ypaBHeHue reoMeTpPHYECKOT0 MecTa TOUeK,

DASHOCTL pACCTOSIHUMiI KOTOPHIX [0 ABYX AAHHBIX ToNeK
Fi(=5; 0) u Fa(5; 0) ecTb BenHuHHa NMOCTOsIHHAs, pasHas b.
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189. Brigectd ypacuenue reoMeTpHYeCKOro mMecra Toyew,
Aflsl KOTOPBIX PacCTOfHHE A0 AAHHOH TOYKH F(3; 0) pasno
PACCTOAHMIO X0 NAHHOMN mpaMo# x 4+ 3 = 0.

190. Buizectn ypapnenue FEOMETPHYECKOr0 MecTa TOYek,
CyMMa  DACCTOSIHHM KOTOPBIX 10 JBYX MAHHBIX TOUEK
Fi(—c; 0) u Fy(c; 0) ecTp Benunua NMOCTOSIHHASA, PaBHAs
2a. DTO reoMeTPHYECKOe MECTO Ha3bIBAETCH 3JJHICOM, TOY-
KH Fy n Fy — oxycamu sanunca.

Ilokasate, uro ypaBHeHue

x2 y?
E?'-'--é?m 1, roe b2 =q2— cz,

191. BriBectn ypaBHeuue reOMETPHYECKOTO MeCTa TOYek,
Pa3HOCTb pACCTOAHMHA KOTOPHIX MO MABYX MAHHBIX TOUeK
Fi(—~cs 0) u Fy(c, 0) ectb BeqMumHA noOCTOsIHHAf, paBHana
2a. D10 TreoMeTPHUECKOe MeCcTo Ha3plBaercss runep6oJoi,
TOUKH Fy u Fy — doxycamu THIEepOOJHI.

Hokasath, wuTO ~ypaBHemne runmepGons mmeer Bux
x2? 2
= —-%--—— I, re 2 =2 — @2

IHIICA HMmeeT BHI

a?
192. BriBecTn ypaBHeHHe reoOMeTpPHUYECKOr0 MEeCTa TOYeK,

AJIs1 KOTOPBIX PACCTOSIHHE N0 AAHHOH TOYKH F(-g; 0) paBHO

PaCCTOAHHIO N0 NAHHOH NPAMOM X = — -g-. OT0 reoMerpu-

eCKoe MecTO HasbiBaeTcd mapaboJaofi, Touka F — ¢oxycom
napaboubl, JaHHAs PSIMAast — ee OHPEKTPHCOM,

193. BriBecTd ypaBHeHue reOMeTPHUYECKOTO MeCTa Touek,
AJI1 KOTOPBIX OTHOLUEHHE PACCTOSIHHS X0 JAAHHOH TOUYKH
F(—4; 0) x paccrosiHuio 10 XaHHON npsMou 4x 425 =0

4
PaBHO 5

194, BbiBecTH ypaBlieHHe IreOMETPHUECKOro MecTa TOYEK,
AJIs1 KOTOPBIX OTHOIUEHHE pAacCTOSAHHA A0 MTAHHOH TOUKH
F(—5; 0) & paccrosiuuio 10 AanHOH npaMoii 5x 4+ 16 = 0

195. BbiBectn ypaBHEHHe reOMETPHYECKOTO MeCTa TOYex,
A7 KOTOPbIX KpaTyailiHe pAacCTOSHHSI A0 ABYX JAHHbBIX
OKpY3KHOCTeH (X +3)2 412 =1, (x —3)24 42 = 81 pasubi
Mexay coboil.

196. Boisectu ypaBHeHHe reoMeTpHYECKOTO MeCTa TOYEK,
AJA KOTOPHIX KparyaillHe pacCTOAHHA 10 ABYX [AaHHBIX

okpyxHocTeli (x4 10)2 442 = 289, (x—10)24y2 =1
paBHbl Mexkay coboH.
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197. BriBecTH ypaBleHHe MeOMETPHYECKOrO MeCTa TOueKk,
AN KOTOPHIX KpaTdyalliue pPacCTOsHHS A0 AAHHOH OKDYXK-
goctH (¥ —5)>+4*=9 u go aauHOH mpamol X+ 2 =10
paBHbl MeXay COGOf. )

198. [Ipamvas nepneHAUKYJAspHA MOJSPHOA OCH M OTCe-

. gaer Ha He# OTpe30k, paBHE 3. COCTABHTb ypaBHeHHE 3TOH

npsiMOit B MONFIPHBIX KOOPAHHATAX. ) u
" 199. Jlyu BBLIXOAHT H3 MOJIOCA W HAKAOHEH K MOJSPHOM

11
ocu nox yriaom 3. CocTaBHTh ypaBHEeHHe 3TOTO Jyua B IO

JISIPHBIX KOOpAHHATAX.

200. [Ipsgmas NPOXOAUT uepes3 MOJIOC H HAKJIOHEHA K MO-
aspHoit ocu moa yraom 45°. CocTaBHTh ypaBHeHHe 3TOf
npsMON B MOJSPHBIX KOOPAHHATAX.

201. B nosisipHBlX KOOPAMHATaX COCTABHTb ypaBHEHHe
FeOMETPHYECKOr0 MecTa TOYeK, PACCTOSHHS KOTOPBIX OT MO-
JIIPHO¥ OCH paBHH 5.

202. OKpy:KHOCTb pajuyca R ==5 mnpoxomut uepes mo-

- JIOC, ee LIeHTP JIeXHT Ha noJaspHo#it ocd. CocTaBHTb ypaBHe-

HHE 3TOH OKDYXKHOCTH B MOJISIPHOH CHCTeMe KOOpAHHAT.

203. OkpyxHOCTb pajuyca R =3 Kacaerchi MNOAAPHOIL
oci B nomoce. CocTaBUTh ypaBHEHHE 3TOH OKPYXKHOCTH B
NOASIPHON cHCTeMe KOOpAHHAT.

§ 11. TlapameTpuueckne ypasHEHHS JHHHU

O6osHaunM GykBaMK X M Y KOODIANHATHL HCKOTOPOH TOuku M; pac-
CMOTPHM ABE (hYHKIHHM apryMeHTa I: ]

=g (), y=1(2) (1)

Ilpn usmenennn ¢ Benuuuusl X u y Gyayr, BooGuie rOBOPH, Me-
HATBCHA, CienoBareabHo, Touka M Gyaer nepemewarbcs. Pasencrsa (1)
HASBIBAIOTCSl NapaMETPHYECKHMH YDABHEHHAMH 7
JKRNH, KOTOpPas sABJIAETCS TPACKTOpHEH TOous y.
Ki M; aprymenT / HOCHT HasBaHue mapamer-
pa. Ecan k3 paseHcts (1) MOXHO HCKIIOUHT
N3APAMETP #, TO MO.JYYHM YDaBHEHHE TPAaeKTo-
PHH Toyku M B BuIe

2(x, y) =0,

204. Crepxxenb AB CKOMB3UT CBOH- . \
MH kOoHllamMu A u B no koopamHar- 7 = VR
HBIM ocsiM. Touka M peant crep:keHs Puc. 8.

Ha nBe uyactu AM=a u BM =b.

Beisecru napaMeTpHYeCKHe YDAaBHEHHSI TPAaeKTOPHH TOUYKH
% [PHHAB B KauecTBe NapaMerpa yroa f= <xOBA
(puc. 8). Uck.1iounts 3atem napaMerp ¢ ¥ HaUTH ypaBHeHHe
TPaexropuu Touku M B Buge F(x,y) = 0.
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205. Tpaemo;:;neﬁ TOUKH M sBnasercss samunc, ypasHes
X
HHe KOTOpOro -&?+-gT=1 (cm. samauy 190). BriBectu

napaMeTpHUECKHe ypaBHEHHs] TPAEKTOPHH TOUKH M, MpHHH-
Mas B KauecTBe napamerpa f yroa HaKJIoHa oTpeska OM
K ocu Ox.

206. Tpaextopueil mouku M sBaseTCs runep6ona, ypas-

. X2 y? N
HEeHHe KOTOpOH a—2~%2—=1 (cm. 3apmauy 191). Beisectu

NapaMeTpHYecKHe YPaBHEHHs] TPAGKTOPHH TOYKH M, mpuHH-
Mas B KayecTBe NnapaMerpa ! yroJ Hak/ioHa OTpe3ka OM
K ocu Ox.

207. Tpaekropuefi Touku M sBasercs mapaGona, ypas-
HeHne KoTopoit y* = 2px (cw. sapauy 192). Beigectu nmapa«
MCTPUYECKHE YDaBHEHHS TPaeKTODHH TOukd M, mpuHuMas
B KayecTse napamerpa f:

1) opaunarty Touku M;

2) yron naknona orpeska OM k ocu Ox;

3) yroa HakJoHa oTpe3ka FM K och OX, Tie TOYKa F —
¢okyc mapabosbl.
208. [lanbl noasipHble YpaBHEHHs C/ACAYIOWHX JUHHI!

1) p=2Rcos0; 2) p=2Rsind; 3) p=2p%.

CocraBuTh mapaMeTpuueckue YPaBHCHHS STHX JUHUG
B JIEKApPTOBLIX MPSAMOYTOJNbHBIX KOOPIHHATAX, COBMEILAS NO-
JIOXKUTENbHYIO MOJNY0oCh abCUHCe € MOJSAPHOR OChIO M BhIGH-
pasi B KayecTBe NapameTpa MOJSPHBIA Yol

209. Jlaubl mapaMeTpHUYeCKHe YDABHEHHST JIHHHI:

1) x=##—2t41, 2) x=acost, 3)-x=asect,

y=t—1; y=asint; y=obtgt;
4) xz.;—‘(t-{-%), 5) x =2R cos?¢, 6) x=Rsin 24,
b 1 :
y‘_“'z_(t—?); y =R sin 2¢; Yy=2Rsin’t;

7) x=2pctg’t,
y=2pctgt;
HCKJIIOYHB mapaMerp ¢, HaUTH YPaBHEHHS 3TUX JHHHH

B BHJe
Bl )=

TITABA 3
JINHUH NEPBOIo NMOPSIAKA

§ 12. OGmee ypasHeHue npsMod. YpaBHeHHe NPAMOi
€ yraoBbiM Ko3(hpuuuenToM. Yros Mexay AByMs NPAMBIMH.
Ycaosue napaasiebHOCTH W MEPEeHAUKYASIPHOCTH
ABYX MPAMBIX CAIRE

B nexapToBbix KOOpAMHATax Kax<faf npaMas onpelendercd ypas-
HEHWeM MNepBod CTemeHH M, OOpaTHO, KaX/10e YypaBHEHHE NepBO# CTe-
TIEHY oTpefessieT NPAMYIO.

YpaBHeHue BHIA
Ax+ By +C=0 (1)

HasBBaeTCA OSIIHM YpaBHeHWeM NpSMOH,.

Yron o, onpelenseMblii, Kak MNOKasaHO Ha  pHuC, 9, HasbiBaercs
yraoM Hakiova npavMo#t K ocu Ox. Tawrenme yrna Raxioua npsmoit
X oci Ox HasbBaeTcsi YNVIOBHIM K03(GHLUHEHTOM NPAMOfi; ero o6bIUHO
0003HauaT GYKBOIH 2! ,

k=1tga. .

Ypapuenue y = kx - b BashBaeTcs ypaBHEHHEM NDAMOA C YIJIOBEIM
KoaduuuesToM; k — yraoBofi KospduuueHT,
b — BequuuHa OTpeska, KOTOPHII OTceKaer .
npaMaa Ha ocn Oy, cyutas OT HayaJa Koop-

AHRAT.
Ecnu npsvas 3anana o6muy ypaBHEeHHEM /
Ax + By + C =0, £

‘-hg..-"\t‘:
§

b g
TO ee yriosoli Kos(HUHEHT onpexnessercs g
1o dopmyne 4
R - 2 Puce. 9.
Sl

YpaBHeHue y~ yo = k(¥ — X;) ABJAETCA YPaBHEHNEM NPAMON, KO-
TOpag NpOXOAMT uepe3 TOUKY Mo(Xo; Yo) M HMeeT YrioBOH Ko3ddu«
UHeHT k.

Ecan mpamas npoxoaur uepes touku Mi(x)3 y1) u Ma(x3; y5), 10
€€ YraoBoi kos(hduuueHT onperensercd 1mo (GopmyJe

b Yo — Y .
“Xo ™ X

A a5



Dl gl L L LA
A= =RV =yl
X2 = X1 Yo— 1
ABJIACTCA YPAaBHEHUEM NMpPSIMOR, Npoxoasmed 4yepes JiBé TOYKH
Mi(xi590) v My(xy y5).
Ecnu usBectHn yraoemie KOSQOHIUHEHTE! ABYX MPAMBIX ky u ky, To
OMHH H3 YIVIOB @ MEXAY STHMH NpAMBIMH onpefensierca no ¢opmyie
ky — &,
14 kb, *

TprsnakoM napasiensroctH ABYX TIDAMBIX SIBJSETCH PABEHCTEO HX
YrI0BHX Ko3ddHUHEHTOR
k] =k20

Ipnsnakom meprenanKyaspHocTH ABYX NpAMBIX SBJAETCH COOTHO-
eHHe

tgo=

k|kg=-—-1 HJIH k2="-'!—:"'-
1

Huaye roeops, yriosse K03 dunuenTH NEPNEHAHKYISPHBIX MNPAMBIX
06paTHBl MO aBCOMOTHON BeuynHe K TIPOTHBOMOMOXKHE N0 3HAKY,

210. Onpenenntes, Kakue H3 TOYex Mi(3; 1), My(2; 3),
M;(65 3), Mu(—3; —3), M5(3; —1), Mg(—2; 1) aexar na
npAMO# 2x — 3y — 3 = 0 u KaKHe He Jexar Ha Hen.

211. Touku Py, Py, Py, P, u P; pacrnosoxens Ha NpsIMOH
3% —2y —6 = 0; ux abCLUHCChl COOTBETCTBEHHO PaBHBI YHC-
aams 4, 0, 2" —92 'f" —¢ OnpenenuTe opausaThl 3TUX
TOYEK.

212. Touku Q4, Q, Q. Q. ¥ Qs pacnososxens! Ha nps-
MOH ¥ —3y 42 =0; ux OpPAMHATBI COOTBETCTBEHHO PaBHBI
ucnam: 1, 0, 2, —1, 3. Onpegenuts abCuHcehl  3THX
TOYeK.

213. Onpegeants Toyxy epeceyeHus npaMofl 2x — 3y —
— 12 =0 ¢ koopauHaTHLIMM OCaAMH u NOCTPONTDL 3Ty mps-
MYIO Ha yepTexe.

214. Haktn Touky nepeceuenus ABYX NPAMBIX 3% — 4y —
—29=0, 2¢x4 5y + 19 = 0.

215. Cropoust AB, BC u AC Tpeyronbuka ABC papmn
COOTBCTCTBEHHO ypaBHEHHAMH *) 4% + 3y — 5 = 0, x — 3y +
+10=0 x—2=0 Onpenennts xoopauHaTH ero Bep-
IIHH.

216. Jaubl ypaBHeHHS ABYX CTOPOH mapaJsesorpaMmma
8¢ +3y+1=0, 24+y—1=0 g ypaBHeHHE ONHOH W3

*) 3nech u Besge B maneHefimenm OX yPaBHEHHEM CTOPOH MEl Gy-
JEM TNOHHMATH YDaBHEHHS NPSMEIX, Ha KOTOPLIX JeKaT CTOPOHEL,
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ero amaroranedt 3x 4 2y --3 = 0. Onpeseaute koopAuiia-
Thl BEPLIMH 3TOIO MapaJuienorpaMma. ' |
217. CTOpOHbI TPEYyroJbHHKA JexaT Ha flpﬁl‘[b% 'x—l—
'_|.5y-—-7=0, 3.~.:-§2y-—-4x0, 77X+ y+ 19 = 0. Boiunc-
nJaoulajib S.
MT;leSfol'InoLLI’Llanb TpeyroibHHka S = 8 KB. ea., JiBe ero
BepuinHbl CyTh TOuKH A (l; “—2) " 3[2;3),03 'I‘OpeTbﬂ Be"F:;
muna C nexur Ha npgmon 2¢ +y—2 =0. Onpenean
Tbl BepuwuHbl C.
Koog%{.r{%ﬂomagb Tpeyroabduka S = 1,5 kB. en., ABe ero
pepumiibl cytb ToukH A(2; —3) u B(3; _.,2); LEHTD Tﬂi{?}-
CTH STOTO TPEYroJbHHKA JEXHT Ha Mpsmoit 3x — y — 8=0.
Onpeaenutbh KOOPJIHHATH TPeTbeH BepLIHHEL €.
220. CocTaBuTb ypaBHEHHE NpsAMOA H MOCTPOHTB Mps-
MyIO Ha 4epTeXxe, 3Has ee YrvioBOH KospdHuHEHT R U OoT-
pe3oK b, orcexaemslit eto Ha ocu Oy:

) k==, b=3; 2) k=3, b=0; 3) k=0, b=— &

M h=—3,0=3 5 k=—2 b=—5

1 2
6) k=—"§'t b=~3—"

221. OnpexneauTb yraoBoH Ko3DGHLIHEHT 2 H OTPe3oK b,
oTcekaeMbit Ha ocH Oy, ANg KaXAOH M3 MPAMbIX:

1) 5x—y+3=0;, 2) 2x+3y—6=0;

3) x+3y+2=0;, 4) 3x+2y=0; 5) y—3=0,

222. Jlana npsmas 5% -+ 3y — 3 == 0. Onpexenurs yriao-
BOM KO3(D(HLIHEHT R IPAMOH:

1) mapannenbHOH JaHHOM npﬂmgﬁ;

2) nepneHIUKY/AAPHOA K JAHHON MPAMOM.

] 223. lana npamasa 2x+ 3y 44 == 0. CocraButb ypas-
HeHHe MPpsMOH, npoxoaslel yeped Touky My (2; 1):

1) mapansenbHo JaHHOH NpSMOM;

2) nepneHAUKYIAPHO K NaHHOH MpAMOI;

224, Jlanbi ypaBHeHHA MABYX CTOPOH MNpsIMOYroJbHHKA
2x—3y+5=0, 3x+2y—7=0 u 0fHa U3 €ro BepIIHH
A(2; —3). CocraBuTb ypaBHeHHSI ABYX HNPYTHX CTODPOH
3TOro MpsiMOYroJbHHKA.

225. Jlanbl ypaBHeHHS IBYX CTOPOH NpsIMOYrOJIbHHKA
X—2y =0, x—2y+15=0 u ypaBHeHHe OAHON H3 ero
Auaronaneii 7x+ y—15=0. HafitTu BepwuHbB npaMo«
yro/bHHKa.

226. Haitn npoexmmio Toukn P{—6; 4) ma mpamyio
4x —5y -3 =0,
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227. Ha#itn Touky Q, CHMMeTpHYHYIO Touke P(—5; 13)

OTHOCHTE/IbHO NPAMOR 2% — 3y — 3 = ()

228. B KaxIoM W3 CIelylomux Clly4aeB COCTABHTL
YPaBHCHHe OPAMOM, MapaJiesbHOH ABYM AaHHBIM 1PSAMBIN
H NpOXOAALlel MocepefHHe MeX1y HHMH!

1) 3x=2y—1=0, 2) 5x+y+3=0,
3¥—2y—13=0;  Bx+y—17=0;

3) 2x 4 3y —6=0,

4x 1+ 6y + 17=0; b
4) 5x+T7y+15=0, 5)3x—15y—1=0,
S5t +7y+3=0; X—by—2=0,

229. BuIYHCIHTH YI/I0BOI Ko huunentT & npsmot, npo-
XOJsILeH Yepes [Be NaHHBIE TOUKH: a) M, (2; —58), M2(3;2);
6) P(—3; 1), Q(7; 8); 8) A(5; —3), B(—1; 6).

v 230. CocraBuTth YPaBHEHHS NPAMBIX, NPOXOASLIHX Ye-
pes  BeplIMHBl  TpeyroabHuka A (5; —4), B(—I; 3),
C(—3; —2) napanie/bHO NPOTHEOMOMOKHDBIM CTOPOHaM,

231. JlaHbl cepeHHLI CTOPOH TPEyroMbHHKA! M;(2; 1),
My(5; 3) u M3(3; —4). CocraeuTb ypaBHEHHE €ro Cro-
pOH.

232. Jlanbl nse Touxm: P(2; 3) 1 Q(—1; 0). CocTaBuTs
YPaBHEHHE TNPAMOH, Mpoxoaaulefi yepes TouKky Q neprneH-
JHKYJSIPHO K OTpe3Ky PQ. '

~ 233. CocTaBuTbh ypaBHeHHE NPAMOfH, ec/aH TOYKa P(2;3)
CTYXXUT OCHOBAHHEM MePNEeHAHKYJIAPa, ONYIEHHOrO u3
HayaJa KOODIHHAT HA 3Ty NPsAMYyIO.

234, lanbl  BepmMHEI  TPeyroibHUKA M (2; 1);
Mz(—1; —1) u M;3(3; 2). Cocrasuth YPaBHEHHS €ro BBICOT:'
- 235. CTOPOHEI TPeYroJbHHKA NaHbl YPaBHEHHSIMU 4x —
—y—7=0, x+3y—31=0, x4+5§y—7=0. Onpene-
JIHTb TOYKY MepeceyeHus ero BEICOT.

236, Ilaubl BepluuHbI Tpeyrosbuuka A (1; —1), B(—2; 1)
u C(3; 5). CocraButb ypaBHeHue NepreH RKyYIIpa, Ony-«
ILEHHOTO M3 peplWHHHI A Ha MelHaHy, NPOBeAEHHYIO U3
BepIUKHE! B.

237, JlaHbl BepLIKHbI TpeyroabHuka A (2; —2), B(3; —5)

u C(5; 7). Cocrauth ypaBHeHue nepneHAMKyasipa, omny-
LUeHHOro H3 BepwHHbl C Ha GHCCEKTPHCY BHYTPEHHEro Yriia
npu Bepiuune A.

238. CocTaBHTbL ypaBHeHHS CTOPOH W MelHaH TPEYTOoJb=
HHKa ¢ sepwuHamu A (3; 2), B(5; —2), C(1; 0) :
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239. Uepes toukn Mi(—1l; 2) u My(2; 3) mposenena
ppsivasi. OUpElennTb TOUKH MepeceueHisi STOH APAMOf
"0CSIMH KOOpJMHAT.
] 0240- JlokasaTh, 4TO YC/IOBHE, NPH KOTOPOM TPH TOUKH
My(%5; Y1), Ma(x2 y2) u My(xs; ys) nexar wa OAHOR mpst-
MO, MOXKET GBITh 3aMMCAHO B CAEAYIOLEeM BH/E:

xi oy 1
xg yg ]. :O-
X3 Y3 |1

241. JlokasaTh, 4YTO YypaBHeHHe MNPAMOi, MpoXoAsiLes

| yepes ABe MaHHbie TOUKH M, (x1; y1) n Maz(xg; yo), MOxKeT

GBLITh 3aMKCAHO B CJIEIYIOLIEM BHILE:

x y 1
xl y]_ 1 =0.
Xy Yo 1
242, Jlaubl - mocjenoBaTeNbHble BEepUIMHBI  BBHIIYKJIOTO
wetbipexyroabiuka A(—3; 1), B(3; 9), C(7; 6)

D(—2; —6). Onpenenurb TOYKy I[epeceyeHHs €ro Auaro-
HaJel. _

. 243. lanbl 1Be CMexXHble BepmiuHbl A(—3; —1) H
B(2; 2) napaaneirorpamma ABCD u touka Q(3; 0) nepe-
ceyeHus ero nuarodanci. CocTaBUTb YpaBHEHHSI CTOPOH
5TOrO mapasinenorpammd.

~ 244, [lanbl ypaBHeHHS [ABYX CTOPOH MPSMOYrOJbHHKA
bx+2y—7=0, 5x4+2y—36 =0 u ypaBHenue ero gua-
rosanun 3x 4+ 7y — 10 == 0. CocrapuTb ypaBHEHHUS OCTaMb-
HBIX CTOpPOH M DBTOPOH JHAaroHajgM 3TOT0 MNpPSMOYTOJb-
HHKa.

245. Jlaunl BepluHbl TpeyrodbHuka A (1; —2), B(5; 4)
A C(—2; 0). Cocrapurh ypaBHeHHsI GHCCEKTPHC €T0 BHY-
TPEHHero H BHEIHEro yIVoB NMPH BepuIkHe A.

246. CocTaBHTb ypaBHeHHe NPAMOH, NPOXOAfALLEH yepes
TOYky P (3; 5) Ha O0JIMHAKOBBIX paCCTOAHHAX OT TOYEK
A(—7; 3) u B(11; —15).

247, Haiitu npoekuuio Ttoukd P(—8; 12) Ha npamyio,
npoxoasmyio uepes Touku A(2; —3) u B(—5; 1).

248. Haitu touky M), cummeTpHuHYIO TOUKe M) (8; —9)
OTHOCHTeIbHO NMPAMOH, NPoXoadlleH yepes Touku A (3; —4)
h B(—1; —2).
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249. Ha ocu a6emuce maiiTu TaKyl0 TOYKY P, ytolu
CYMMa ee pacCTOSiHHH 1o Touek M(l; 2) y N(3; 4) 6bna
HauMeHblIeH,

250. Ha ocu opaunar Haiitu TaKyl0 TOYKY P, urob:
Pa3HOCTb paccTosiHHA ee N0 Tovek M (—3; 2) u N2, 5)
6bls1a HauGObILIeH.

251. Ha npamoft 2x —y—5 =0 Hafiru TaKylo TOUKy P,
CYMMa pacCTOslHHH KOTOpOH 10 Touek A (—7; 1), B(—5;5)
Oblta 6Bl HauMeHbLIef, -

252. Ha npsamoft 3x —y—1 =0 nakiru TaKYyI0 TOUKY
P, paguoctb paccrosHufi KOTOpo#t no Touek A(4; 1) wu
B(0; 4) 6bi1a 611 HauGOBIECH.

253. Onpenennts yron g MeXIY ABYyMSI NpPSIMBIMU:

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

254. Jana npaMas 2x <+ 3y + 4 = 0. Coctasurs ypaB-
HEHHe NpAMOfi, NMpoXoasiled yepe3 TOUKY Mo (2; 1) nox
Vriom 45° K TaHHOW MpAMO.

255. Touka A(—4; 5) sBasercs BEepIIHHOA KBajaparTa,
AHAroHaJb KOTOPOTO JIEXKHT Ha NpPAMOM 7x—y+4-8=0.
Cocrapute ypaBnenus cTopon u BTOPOH [MaroHa/H 3TOro
KBaxpara.

256. JlaHbl ZIBe MPOTHBOMOJOKHBIE BEpIIHHbLI KBajpaTa
A(—1; 3) u C(6; 2). CocraBuThb YPaBHEHHS ero CTOPOH.

257. Touka E(1; —1) spasiercs ICHTPOM KBajpara,
OfIHa M3 CTOPOH KOTOPOTO JeXHT Ha -TIpAMOM x—2y +,
+12=0. CocraButs ypasHeHus MPAMBIX, Ha KOTOPKIX
JIeXaT OCTa/IbHble CTOPOHHI 3TOr0 KBaApaTa.

258. U3 toukn M,(—2; 3) nmox yrioM o K ocd Ox Ha-

paBJen jyu ceera. MssectHo, uro tga = 3. Ioftaas 1o -

ocu Ox, Ay4 oT Hee oTpasmica. COCTaBHTh ypaBHEHHs npsi=
MBbIX, HA KOTOPHIX JI€KaT JVYH Mafalomuil H OTpaKeHHBIH.

259. JIyu ceta manpaBieH mo npaMOl X — 2y + 5 = 0,
Ho#aa po npamo#t 3x —2y+7 = 0, ayu or mee orpa-
suncs. CoctaBuTh ypaBHeHHE NpsMOl, Ha KOTOPOH JIeKHT
OTPa’kKEHHBIH Jyu. 1

260. Tanbl ypaBHeHHS CTOPOH TPeyrobHnKa 3x - 4y —
—~1=0, x—79—17=0, 7x+y+31 =0. Jlokazars,
HTO 3TOT TPEYroNbHUK paBHOGEApeHHBIl. Pemurs 3ajauy
PH NOMOIIH CPAaBHEHHS YIJIOB TPEYrolbHHKA,

40

261. Jloka3aTh, 4YTO ypaBHEHHe MpPSAMOKH, MPOXOAALLel

gepes Touky M (x;; y1) nmapaanenbHo npamoi Ax - By -

-+ C =0, moxer ObIThb 3aNHCAaHO B BHIE A(x—x) +
+B(y—y1)=0. ) - 4
W 262. CocraBuTb ypaBHeHHe NPSIMOH, MPOXOAAILEH yepe:
royky M, (2; —3) napaanenpso npamon: 1) 3x—7y -+ 3 =
=0;2) x+9y—11=0; 3) 16x—24y—7 =0; 4) 2x 4
3=0;5) 3y—1=0. :
K Pemmb)aanaqy, HEe BBIUHCIASL YIVIOBHIX KO3 (HULHEHTOR
JlaHHBIX TIPSIMBIX.
Yxasanue Bocnoab3oBaThcsi pe3y.bTaToM TNpeXbIAyILeR 3agau.
263. JloxaszaTb, UTO YyCJOBHE NEpHeHIHKYJASPHOCTH mpd-
Mbix Ax+By+C =0, A+ Byy-+Co=0 wnoxer
6biTh 3amucaHo B caexyioiuiem Bune: AiA, -+ BBy =0.
264. YcTaHOBHTb, KakWe M3 CJAeIyIIIHX Nap TNPAMbIX

MepHeHHKYISaPHbI:
1) 3x—y+5=0,
x+3y—1=0;
3) 6x— 16y + 7 =0,
10x -+ 4y — 3 =0; i ) e 45
5) 7x — 2y + 1 =0, 6) 5x — 7y 4+ 3 =0,
4 4x+ 6y + 17 =0; 3x+ 2y —5=0.
Pemuth 3afauy, He BBIUHCASAS YIVIOBLIX KO3 dHIHEHTOB
HaHHbIX MOpSMBIX.

Ykasanue. BocnompaoBaThcsi yCJAOBHEM — TepNeHIHKYJSPHOCTH
NpsAMBIX, BbIBeJeHHBIX B 3agage 263

265. Jloxasath, 4To (popmyJa AJs1 ONpejeseHHsl yriaa
mexay npsmbiMu A1x 4 Biy 4 Cy==0, Aox 4 Boy + Co=0
MOKeT ObIThb 3allHCaHa B ClAelyKllem BHIE:

tg.q)__ AAy+ BBy '

266. Onpeneautb yron ¢, oO0pasOBAHHLIA AByMa mnpsd-
MEIMH:

1) 3x—y+5=0,

2¢ 4+ y—7=0;
me§—yV§—5=m_

B+V2)x+(VE—V3)y+7=0;
3) xV3+yV2—2=0,

xV6 —3y+3=0.

2) 3x—4y+1=0,
4x —3y+4-7=0;
4) 9x — 12y + 5 =0,

8x +6y—13=0;
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Pewnts 3afauy, He BHIUMCAAS YIVIOBBIX K03 dunnentos
NaHHBIX MPAMbIX.

Yxaganue. BocnosbsoBatses Gbopmy.10it a1a onpesedenus yraa
MCXLy ABYMS MPAMbIMH, NOYueHHON B 3afade 965,

267, JlaHe!l [Be BepIUHHB TpeyrosbHHKa Mi(—~10; 2)
u My(6; 4); ero BEICOTH mepecekalores p Touke N (5; 2).
Onpexenuts KOOpAHHATBI Tperbei BepuUIHHbl M,

268. lanbl 1Be BepuIHHLI A(3; ~1) u B(5; 7) Tpe-
yroabuika ABC u touka N (4 ~1). nepeceyehus ero
BbicOT, CocTaButh ypaBHeHHsn CTOPOH ®TOTO  TpPeyroJb-
HHKa.

269. B tpeyroabuuke ABC mampr: YPaBHEHHE CTOPGHHI
AB 5x—3y-+2=0, YPaBcHeHus BbicoT AM 4x — 3y 4
T 1=0 u BN 7x+4+2y—922 =0, CocTaBuTh ypaghenus
ABYX NPYTHX CTOPOH M TpeTbedl BHICOTHI 3TOro TPEyrosb-
HHKa.

270. CocraBuTh ypaBHeHus CTOPOH Tpeyrosbruka ABC,
CC/TH JIaHbl OAHA U3 ero BepwnH A (1; 3) W ypaBHeHHs nByX
MEIHAH X —2Y 4+ 1 =0y y—1 = 0,

271. CocraButp YPABHEHHS CTOPOH TPEeYrO/NbHHKA, ec/au
AJHBI OJHa H3 ero BepwuH B(—4; —>5) H ypaBHeHus NBYX
BLICOT X + 3y —4 =0y 3x 48y 413 = 0.

272. CocTaBuTh YPaBHEHHsI CTOPOH TpeyrojbHHKa, 3Hag
ORHY 3 erc sepuind A(4; —1) u YPaBHeHHs 1BYX GHCCeK-
TPHC ¥ —1 =0 H x—y —1 =0,

273. Cocrasuth YDABHEHHA CTOPOH TPeyro/bHHKA, 3Has
OAHY €ro BepuinHy B(2; 6), a Takxe YPaBHEHHUSI BbICOTH
X—Ty~+183=0 6HCCeKTpHCH x4y +45=0, npose-
A€HHbIX H3 OAHOH BEePINHHBDL

274. CoCTasuTb ypaBHeHUS CTOPOH TPEYro/sibHHKa, 3Has
OiHYy ero BepuminHy B(2; —1), a Takxe YPaBHEHHSI BBICOTHI
3% —4y 427 =0 u GHccekTpHCch ¥+ 2y—35=0, npoge-
ACHHBIX ¥3 Pas/HYHBIX BepIIKH.

275. CoCcTaBUTh ypaBHeHHs CTOPOH TPEyroJbHHKA, 3Haq
OXHy ero BepuwnHy C(4; —1), a Takxe YPaBHEHHS BBICOTHI
2x — 3y I 12=0 u Menuanw 2%+ 3y =0, npopezeHnbx
M3 OJHOH BepLIHHEI,

276. CocTaBuTh ypaBHeHHs CTOPDOH TPeyroJbHHKa, 3Has
OIHY erc BepuruHy B(2; —7), a Takxke YPaBHEHUS] BBICOTH
3X4y+11=0"u Mennanm *+2y+7 =0, nposenen-
HbLIX U3 PasaHYHEIX BEpILUHKH,

277. CocTaBuTh ypaBHeHHS CTOPOH TPeYyroJibHHKa, 3Has
ONHY ero Bepuwnay C(4; 3), a Takxe YpaBueHHUsT Guccek-
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TPHCHI x'+2y-—-5——-1§) U Menuansl 4x - 13y — 10 =0,
HHBIX U3 OJHOW BEepUIHHEI.

WOE%F CocraBuTb ypaBHegmﬂ CTOPOH TpPeyro/nbHHKa, 3HaA

oaHy ero BepiunHy A (3; —1), a TakXKe ypaBHeHHS ggtzf:f%-

Tpuchl X—4y 4 10=0 u w™eanannl 6x -4 10y —59 = 0,

MPOBELEHHBIX M3 PA3/IHYHBIX BEPIIHH.

279. CoctaBuTb ypaBHeHHe NPSAMOM, KoTopasi POXOAHUT
yepes Haua/J 0 KOOPAHHAT M BMeCTe C MPIAMLIMH X — Y =
+12=0, 2x4-y49 =0 o6pasyerT Tpeyro/bHUK € MO~
HIa/blo, paBHoil 1,5 KB. e,
magso. Epeﬂn MPSAMBIX, MPOXOILUHX Yepes TOYKY P(3;0),
HalTH TaKyio, OTPE30K KOTOPOH, 3aK/IIOUCHHBIN MEX1y Mmps-
MbIMH 2X —y—2 =0, x+y -+ 3 =0, geaurcas B Touke P
TomnoIaM.

281. Uepes touxy P (—3; —1) POBe/ICHEl BCEBO3MOXK-
Hble npsamble. JlIoKasaTh, YTO OTPe30K KaKIOH H3 HHX, 3a-
KIIOUEHHB MexXJIy NpAMBIMH X —2y —3 =0, x—2y -+
H 5=0, geautca B Touxe P nomno.iam.

282. Uepes Touky P(0; 1) mpoBemeHbl BCEBO3MOMHbIE
npsivple, JloKasarb, YTO CPeid HHX HeT NpsAMOoH, OTpGSOOK
KOTOPOH, 3aKJ/JIOYEHHbId MeXAy MpSIMbIMH X — 2y — 3 = 0,
X —2y -+ 17 =0, nenuncs 661 B TOuKe P monosam. )

283. CocTaBuTb ypaBHeHHe NMPSIMOM, TMPOXOAAIIEH Yepe3
HauaJo KOOpIMHAT, 3HAs, YTO NJHHA ee OTpe3Ka, 3aKJio-
YEHHOTO MEXAY MPAMBIMH 2X — Yy +5=0, 2x—y 4 10 =
= saa Y 10. h
h 3’8}4).3 Cocw}gmb ypaBHeHHe NDAMOH, MPOXOAsLIEH yepes
Touky C(—5; 4), 3Haa 4TO AJNMHA ee OTPe3Ka, 3aKIIOYeH-
HOrOo MeXAy npsaMbiMH X+42y+1=0, x4 2y—1 =0,
paBHa 5.

§ 13. Henoauwe ypaBHenusi npsamoii. CoBMecTHOE
MCCAENOBaAHKHE YPAaBHEHHH ABYX U TpPexX MpaAMbIX. YpaBHeHue
npsiMOli «B OTPe3Kax»

Ecau B obuieM ypaBHeHHH TpsAMoOH
Ax+By+C=0 ()

CBOOOMHLIH uJeH)
OfMH H/IH [JBa H3 Tpex Ko3bhdHUEeHTOB (CyuTas
6%pamaro‘rca B HyJb, TO ypaBHeHHe Ha3biBaeTCs HENOJHBIM, Bo3Mmoxiiol
CACAYIOlHe CIydaH: i
) €= 0; ypapmenue umeeT BHA Ax + By = 0 u onpenensier nps
MYI0, IPOXOALIYIO Yepe3 Haya 0 KOOpPAHHAT. il
4 ’2) pB =0 (A 5 0); ypaBueHne umeer Bug Ax+C =0 n onpefe-
AgeT NpAMYIO, MepneHJuKY/IfpHYl0 K ocu Ox. DTo ypasHeHMe MOMKeT
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&
SBITb 3amHcano B BHIE X = @, rge a=-—--A—_ ABJAETCH BeaHuMHON

Pl OTCeKaeT mpamas Ha ocy Ox, cuutas or magana KO-
OPIAHHAT.

3) B=0, C=0 (A % 0); ypasueune MOXeT 6uTh 3amucano g
BHIe ¥ =0 y oanene:me'r OCb NPIHHAT,

4) A=0 (B 0); ypaBHenne umeer BHA By +4C =0 y ornpeje-
JAeT npsaMyio, NePMeHAHKYAAPHYIO K ocu Oy.CSTo YpaBsHeHHe Moxer
BuTh 3amncano B BHIe y =5, rge b=—-—B— ABJAACTCS BeJIHYHHOG

OTpe3Ka, KOTOpPHA oTceKaer npaMas Ha ocu Oy,
OpAHHaT,

9) A=0, C=0 (B 5 0); YPaBHEHHE MOXeT 6uiTh 3anHcaHo B
BHAe y = 0 u ompemeaser ocs alcuce,

Ecan uu oxuu ua Ko3pduuHentop YPaBHeHHs
TO €ro MoxHo mpeo6pasosarth k BHIY

CYHTAaA OT Hauaja KO-

(1) He pasen HY.JTi0,

X,y
T+ L=, (@)

C c
rie q==-— g Hb=— B CYTb BEIHYHHB OTpesko, KNTOpble oTce-

Kaer mpamas Ha KoopAHHATHBbIX ocsx,
YpaBHenne (2) nasuiBaercs YpaBHeHuem n

PIMOH «B OTpesKax»,
C1d IBe MpsaMble faHb YPaBHeHUTMH

Ax+Biy+C, =0 y Ayt + By + Cy=0,
TO MOryT mpeacrasutecs Tpu cayyas;

A] BT

a) —= 5= L — OpsIMEe uMeioT oany o6wwyw Touky;
AQ B2
A, _ B C, .

6 4, =7, = C, TIPAMEIC MapasIep s

—

A =5 = C, — UPAMHE cauBaoTes, T. e, ofa YPpaBHenHs
2 2 2 onpegeasior OXHY M Ty Xe npamyio, .

2) A, — B C,

285. Onpenenuts, P4 KakoM sHauewny g npsaMas

(a+2)x+(a2—-9)y+3a2-—8a+5=0
1) napaanenbua ocH abcuuce;
2) nmapannenbua ocn OpIHHAT;
3) mpoxomur 1€pe3 nayano Koopauuar, .

KaXIoM cnyvyae ganucarts YPaBHeHUe npamoi,
286. Onpegennts, DU KAaKHX 3HAYeHHAX m g p npaMas

(m+2n—3}x+(2m-—-n+1)y+6m+9—-—-0

flapamnenbna ocu aGeuuce u
P€30K, paBHEIH —3 (cumras o
CaTh ypaBHEHHE 3ToH IIPSIMOH,
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OTCEKACT Ha OCH OpAHHAT OTe
T Hadana koopausar), Hany.

" -—

287. Onpenenutb, PU KaKHX 3HAYEHHSX M W n TNpAMas
2m—n+5)x+(m+3n—2)y+2m+7n+19=0
apajie/bHa OCH OPAHHAT W OTCEKaeT Ha ocu afcuuce OT-

pesoK, pasHblfi -5 (cuutasm OT Hayama koopauHar). Ha-

. QMcaTh ypaBHEHHE 3TOi MpPSMOA.

B 288,

i

, UTO B CJACIYIOUIHX CAYYasix [Be JaHHbIE
pAMBIE n%};iigﬁzmgs, H HaWTH TOYKY MX IMepeceyecHHst
1) x4+ 5y —35=0, _3x+2y-—-27=0.;
2) 14x — 9y — 24 =0, 7x—2y—17===g-,
3) 12x+ 15y —8=0,  16x-+-9y—7— o
4) 8x— 33y —19=0, 12x 4 55y — 19 =0;
9) 3x+5=0, y—2=0.

e
289. JJokasaTh, UTO B CJAELYIOLIUX CJAYYAAX JBe NAHHHI

. npAMble TIapaJijielibHbl:

g
i

1) 3¢+ 5y —4=0, 6x+ 10y +7=0;

9) 2x—4y+3=0, ""29,'_=09;
3) 2x— 1 =0, o8 o v

ble
200, loka3aTb, UTO B CAEAVIOWHUX CJAYyUafxX ABe JaHH

- IpsAMble COBNAAAIOT!:

1) 3x+5y—4=0, 6x+_10y—8=0;

9 x—yV2=0, x]/2—_2y=0;

3) xV3—1=0, 3x— V3 =0.

291, OnpenenuThb, NpU KaKUX 3HAYEHUAX @ U b IBe mnpsi-

e ax —2y—1=0, 6x—4y —b=0

Q -
1) umeoT OAHY OOLIYIO TOUKY;2) nap anenbHbl} 3) coB

‘Nnajalor.

e
292, OnpenenuTby IPH KaKHX SHAYeHHAX M H n 1B

B s 0, 2rlfmy 10

: JISIPHE,
b, 2) cOBMaNAlOT; 3) MepHeHIHKY
;!))311%);;21;;1;;1;, n;m KaKOM 8HAUEHHH M JBe NPAMEIe
(m—1)x+my—5=0, mx+@2m—1)y+T7=0
NiepecekaioTca B TOYKe, Jexalleld Ha ocH a6Cuuce. .



294. Onpenenutb, NpU KakoM SHAYCHUH m lBe mpsaMbie

me+ @2m+3)y+ m+6=0,
Cm+1)x4+(m—=1)y+m—2=0

nepecekKaloTes B TOYKE, JiexKalel Ha ocH OpPIHHAT,

295. Ycranosute, me
- » TMICPeCceKarTcss U B ONHOH TOYK
NpSAMEIe B CICAYIOIUX CIyYanK: s

I) 2¢ 43y —1=0, 4x—B8y+45=0, X —y+2=0;
2) 3x — y+3=0_,_ bx 43y —7=0, x—-2y-—4=0;
3) 2t — y+4+1=0, x4 2y —17=0, X4 2y —3=0,
296. okasath, uto ecau TP npsiMble Ayx + By -

{“‘FCI—_—O, A2x+B ' Co =
CeKaloTes B OJHOM Ti)yq;{';, 1?0 O As¥ + Bay + Co= 0 mepe-

4, B, ¢
A, B, C,|=0.
Ay B; Cy

297. ITokasarb, uTo ecau
4, By ¢
Ay By, C,|=0,
4; B; C;

fqszE_lanyps.{ﬂ%e A,g‘;-[-jBly'—{-':Cl =0, Aox + Boy - Cy =0
44 Cs==0 mepec HOY nn
\n/apamenbnbr. PECEKATCA B OQHOM TOUKe wuJIH
298. Qnpenenuth, npu Kako
2 MHTR, M SHaYeHHH @ TPH NPAMBL
26—y 4380, £ y+3=0, ax+y—-13£=0 pﬁ fis ¥
Hep;gg!{é’l&bcﬂ B OLHOM Touke. = iy
+ AaHbl npsaMbie: 1) 2x 43y —6 = Q: -
b2t =0; 8) 2x 35200 b Y Budry £
5) 5% +2y—1=0. CocraButs IS HHX YDABHEHHUS <B O
pesrgcgg» Y TIOCTPOUTb 3TH NMPAMBIE HA YepTeke,
= ]gbwﬂcnmb IVIOILAAb TPEYroabHUKA, OTCEKAaeMOro
p éOIH Cx-—-4y-—- 12 = 0 ot koopaunaTHOrO yriaa.
30 OCTﬁfHTb YPABHCHHE TNPAMOH, KOTOPaA MPOXOMHT
OTgﬂquc;:KgT 5 ; gf’;[, ;_1;) H OTCCKAeT Ha KOODIMHATHLIX 0CSHX
/) TPC3KH O/IHHAKOBOH BeJHYHHBI (c
Kang(x}gﬁcmpesox HalpaBJeHHBIM OT Hayaja Koopgmq:;f)a
e : ©OCTaBHTL ypanHEHHe NPSMOH, KoTopas npoxo,am:
TOUKYy P(2; 3) u oTcekaer Ha KOODAHHATHBIX OCHX
46

OTPEe3KH PAaBHOHM MJIHHBI, CUATAS KaxJbli OTPe30K OT Ha-
yaja KOOpJIHHAT.

303. CocTaBuTh ypaBHEHHe NPAMOH, Kotopas IMPOXOIHUT
yepes Touky C(l; 1) ¥ oTcekaeT OT KOOPAHWHATHOrO yraa

_ TpeyrobHHK C MJ0LabI0, PAaBIOH 2 KB. ell.

\/ 304. CocTaBuTb ypaBHEHHe IPSIMOH, KOTOpas MPOXOJHT
yepe3 TOuky B(35; —95) M OTCeKaer OT KOOPAHHATHOTO yryia
TPEYrONbHUK C MIO0LAAbI0, paBHOH 50 KB. el

305. CocTaBuTh ypaBHEHHe NMPSMOH, “KOTOPAS MPOXOIHUT
yepes touky P(8; 6) u oTcekaeT OT KOOPIAMHATHOrO yI.a
TPEYro/IbHHK C II011aAbI0, paBHOH 12 KB. e/1.

306. CocTaBHTb ypaBHeHHe NPsIMOH, KOTOPas MPOXOIHT
yepe3 Touky P(12; 6) u oTcekaeT OT KOOPAHHATHOro yria
TPEYroJbHUK C M011a 1610, papHoi 150 kB. e

307. Uepes Toury M(4; 3) npomeleHa npAMas, oTce-
Kamollasgs OT KOOPJAWHATHOrO yria TpPeyroJbHHK, Miollajb
KOTOpOro pasHa 3 KB, el. ONpe/eNuTh TOUKH IepeceuecHHs
3TO¥ NpPSAMOi € OCAMH KOOPJAMHAT.

308. Uepes Toury M;(xi; yi), rae x1y, >0, nposenena
npaMas

£y
zt+5=0

OTCeKalolllass OT KOOPAMHATHOrO yrJja TpPeyroJibHHK, IJ0-
manp Kotoporo pasHa S.-Onpenesutb, NMPH KaKOM COOT=
HOWIGHHH MeXJy BeJHUHHAMHA X, 41 © S OTpe3kd a u b Oy-
IyT HMeTb OfMHAKOBbIe 3HAKH.

§ 14. HopmaabHoe ypaBHenne npsiMoil, 3amaua
onpeaeneHHsl PACCTOAHUA OT TOYKM 1O TIPAMOM

ITyers Ha miockoctn xOy fana npamas., IIpoBexem uepes Hawano
KOOD/MHAT MEPNEHAHKY AP K JAHHOH MPSMOH H HA30BEM €ro HOpMaskio,
O6o3snaunm uepes P Touky HepeceyeHHss HODMaJH € MaHHOH MPIMOH
3 CTaHOBHM MOMOXKHTEBHOE Hamnpab/jeHHe HOPMaJH 0T TOUYKH (0]
X Touke P, A

Eenu ¢ ectb NOASIPHEIA yrom HOpMasW, p— anuea otpeska OP
(puc. 10), To ypaBHeHHe MaHHOH NMPAMOH MOXKET ObITh 3amHCaHO B BHAQ

x+cosat+yssina—p=0;

\
YpaBHeHHe 3TOTO BHA HA3LIBAETCA HOPMaJbHLIM.

Mycets nasa Kakas-HuOyAb TpsMasa M NPOMSBOIbHAA TOuka M*,
0603naunm uepes d paccrosiHue Toukn M* oT JaHHoit mpamoir, OTKi0-
HEHAeM 8 toukn M* or npsiMOll HaswiBaeTca uHcso -+d, ecnu naunas
TOYKA H HauaJ0 KOOPIAMHAT Je}aT MO pasHble CTOPOHBI OT JaHHOR
OpAMOH, U ~d, ecnM HaHHAs TOYKA H Haual0 KOODAWHAT Pacro/OMEeHL
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N0 OJHY CTOPOHY OT AaHHOW npamoi. (/L1 Touer, Jexkamug Ha camofl
mpamoli, § == 0.) Ecau naunl xoopaunatst x¥, y* Toukn M* u HOp-
MaJIbHOE ypaBHEHHe NMPAMOH X COS & -+ ysino — p = 0, To OTK/10HEHHE 6
TOYKH M™ OT 3TOH mMPAMOA MOXKeT GbIThb BBIYHCIEHO TIO dopumyse

8= x"cosa + y*sina — p,

Takum 06pa3oM, u9ToGbl HalTH OTKAOHEHHe KaKoH-HubyIb Toukn M*
OT [aHHOR TNAMON, HYXKHO B JIEBYI0 YacTh HOPMaJbHOTO YpaBHeHHST
STOH NpSMOM BMECTO TEKYWIMX KOOpaH-
HAaT TOACTABHTH KOOPAHHATHL TOYKH M?*.
IMonyuennoe uncno 6yner pasHo HcKOMO-
MY OTKJIOHEHHIO,
Uro6n HafiTu paccrosHue d oT Touku
A0 npaMoH, MOCTATOYHO BHYHCAHTH OT-
KTIOHEHHe H B3STh €r0 MONYJb:

d=|6].

Ecau mano ofmee ypaBHenue npaMoi
Ax+By+C =0, 10, urobn OPHBECTH
€ro K HOPMaldbHOMY BHIY, HYKHO BCe yje-
Hbl 3TOr0 YypaBHEHHSI YMHOMXHTh Ha HOD-
MUPYIOILHI MHOXHTEAb W, OnpeneTieMbii dopmyioi i

Pue. 10.

1
p==* ——
: Vars '
SHak HOPMHpYIOmEr0 MHOKHTeNs BLIGHDAETCS NMPOTHBOMOJOKHBIM 3HAKY
CBOGOZHOTO YJIeHa HOPMHDYEMOro YpaBHEHHSI.

309. Ompenenuth, Kakue wu3
NPSIMBIX ABISAIOTCS HOPMAJIbHBIMH:

CHeAYWIUHX YpPaBHEHHH

3 4 ‘
) £x—5y—3=0; 2 zx—gy—1=0;

5 12 ;
) Fr—qFyt2=0 4)-—-1%—x+%y—2=0:
5) —x+ 2=0; 6) x —2=0;
7N y+2=0; 8) —y—2=0,

310. Ilpusectu ofuiee ypaBHenHe npsMoi K HOpMaJb~
HOMY BH/Y B KaX/IOM M3 CJIeYIOUIHX C/ydYaes: .

1) 4x — 3y — 10 =0; 2) %x-—%y-{-lﬂ.—:g;
3) 12¢—By+13=0; 4) x+2=0;

%) 2-”""!{"']/5::0.
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i

b il

R —— e —

311, JlaHbl ypaBHEHHA MPSIMBIX:

) x—2=0; 2 x+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— ysinf — g =0,
9) xcosp+ ysinfp+4g=0,

Onpepenutp MOJSIPHBIA yron HOPMa/NH o W OTPE30K P
IJTA KaxXJOH M3 [LaHHBIX MPAMBIX; MO NMOJYYEHHBIM 3Hauye-
HUSIM MMapaMeTPoOB o W p MOCTPOHTH 3TH NpPsMble HA uep-
Texe (B MOCAEAHUX ABYX cAydasiX MOCTPOEHHE MPAMOH Bbl-
NoNHKTh, cukras B = 30° u ¢ = 2).

312. BuiuscaiuTh BeJUUHHY OTKJIOHeHHs & M paccros-
HHe d TOYKH OT NPAMOH B Kax»/JIO0M M3 CJAEAYIOLHUX CJIy-
ttaes: 1) A(2; —1), 4x+3y+10=0; 2) B(0; —3),
Bx — 12y —23=0; 8) P(—2; 3), 3Ix—4y—2=0;
4) Q(1; —2), x—2y—5=0.

313. YcraHoBuTh, Mexar au todka M(1l; —3) u navaso
KOODAMWHAT MO OAHY WJH MO pasHble CTOPOHBI KaXXAOH U3
crenywouux npameix: 1) 2x—y+5=0; 2) x—3y—5=
=0; 3) 3x4+2y—1=0; 4) x—3y+2=0; 5) 10x+4
424y 4+ 15=0.

314. Touka A(2; —5) sBAdeTCs BepUIMHOW KBaJpara,
OllHa U3 CTOPOH KOTOPOTO JIEKUT Ha NPSIMOH X — 2y — 7 ==
== (. BeluHc/JIUTH NJOILAABL 3TOTO KBaAparTa.

315. Ilaubl ypaBHeHHS IBYX CTOPOH NPSMOYrOJIbHHKA
8x—2y—5=0, 2¢+3y+7=0 u oxHa U3 €ro BepIiUHH
A(—2; 1). Briuncauth njomane 3TOro NpPsSMOYrOJbHHKA.

316. Hokasatb, uyro npsamasa 2x-4 y -4 3 =0 nepece-
KaeT OTPesokK, orpaHuueHHbil Toukamu A(—5;1) u B(3;7).

317. Hoxasatb, yto npsMasg 2x—3y + 6 = 0 ue mepe-
cekaer OTpe3Ka, OrpaHWyeHHoro Toukamu M,;(—2; —3) u.

g>0; P —ocTpeli ynga:;
g>0; P —ocTpniit yroJ.

Mz(l; ---2) W

318. TlocnenoBate/nbHble BepUIMHBI YeTHIPEXYroJbHHKA
cyts Toukn A(—3; 5), B(—1; —4), C(7; —1) n D(2; 9).
¥CTaHOBUTh, ABAAETCH JH 3TOT YeThIPeXYTOJbHHK BbI-

NYKJBIM.
319. lMocnenoBare/bHble BEPUIMHBI YeTHIPEXYTOJbHHKA
cytb Toukn A(—1; 6), B(l; —3), C(4; 10) u D(9; 0).
YCTaHOBHTh, $BJAAETCA JH 3TOT YETHIPEXYrOJbHHK Bbl-
MYKJbIM, '
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320, anbl BepliuHBl TpeyroapHura: A(—10; —13),
B(—2; 3) u C(2; 1). Bolunganth JAauHy NepneHaukyaspa,
OMyIUEHHOTO M3 BepIIMHbB B Ha MexuaHy, NPOBELEHHYIO
u3 BepuryHnl C.

321. Croponrt AB, BC u CA tpeyroavunka ABC coort-
BETCTBEHHO [JaHbl YPaBHEHHAMH X 21y —22 =10, 5x —
— 12y +7=0, 4x— 33y 4 146 = 0. Bolunciuth paccross
HHE OT ILeHTPa TANKECTH 3TOr0 TPEYroJbHUKA [0 CTOPO=
Hb BC.

322, Buiuncauth paccrosHde d MeXiy NMapas/esbHBIMH
NPsAMBIMH B KaXX/0M H3 CIELYIOIIHX CAy4YaeB:

1) 3x—4y—10=0, 2) Bx— 12y 26=0,
6x—8y-+ 5=0; 5% ~ 12y — 13 =0;
3) 4x—3y+15=0, V4) 24x — 10y + 39 =0,
8x — 6y + 25=0; 12¢ — 5y — 26 =0.

323. /IBe CTOpOHBI KBazpaTa JeXaT Ha NPSIMBIX 5X —
— 12y —65=10, 5x — [2y 4 26 = 0. BbluHciHuTh ero Mo~
Wanb.

324. lokasaTh, uTo npsMas 5% —2y—1 =0 napame
JdeabHa NpAMBM Sx —2y+4+7=0, 565x—2y—9=0 u
REJHT PacCTOAHHE MeXAY HHMH MONoJaM.

325. laubl TpH napaJsiesibHble NpsIMbIE: 10x 4 15y —
—3=0, 2x+3y+5=0, 2x 43y —9 = 0. YcraHOBHTB,
YTO mepBasi M3 HUX JIEXKHT MeXAYy ABYMS JAPYTHMH, H BbI+
YUCAHTD OTHOLIEHHE, B KOTOPOM OHa JEJHT PacCTOSHHUE
MeX1y HHMH.

326. [lokasaTh, uto yepes TOuky P(2; 7) MOXHO Npo-
BeCTy [BE INpsAMble TaK, 4YTOGBI HX PACCTOSIHHA OT TOYKH
Q(1; 2) 6wt paBrbr 5. CocTaBUTb YPABHEHHS STHX MPSAMBIX,

327. Jlokasatb, uto yepes TOUKy P(2; 5) MoXHO mpo-
BeCTH JBe NMpAMBIE TaK, YTOOBI HX PACCTOSIHHS OT TOYKH
Q(5; 1) Gbutu papubl 3. CoCTaBHTH ypaBHeHHsS 3TUX Hpsi-
MBIX,

328. Mlokasatp, uro uepes Touky C(7; —2) MOXKHO npo-
BECTH TOJbKO OAHY NPAMYIO Tak, YTOGEI pPaccTosiHHe ee OT
Touku A (4; —6) 6bu10 paBro 5. CocTaBUTH ee ypaBHeHHe.,

329. Jlokasathb, uTO uepe3 TOukKy B(4; —5) Heso3MoxK-
HO MPOBECTH MPAMYI0 Tak, YTOGBl PacCTOSIHHE €e OT TOYKH
C(—2; 3) 6uu10 pasHo 12.

330. BroiBecTH ypaBHEHHE reoMETPHUECKOro MecTa Touek,
OTK/JIOHeHHEe KOTOPHX OT npsiMoil 8x — 15y —25 =0 paBe
HO —2, '
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331. CocraBuTh ypaBHEHHE TPAMBIX, MapagaeabHbIX
npavoit 3x —4y—10=0 u OTCTOALIHX OT Hee Ha pac-
crosnud d = 3.

332. Jlanbl xBe cMexHble BeplMHbl KBaapata A(2; 0)
n B(—1; 4). CocTaBuTh ypaBHEHHA €ro CTOPOH.

333. Touka A (5; —1) sBnAsieTcss BepIUKHOA KBajaparTa,
OflHa M3 CTOPOH KOTOPOTrO JeXHT Ha MNpsAMoOH 4x—3y —
— 7 = 0. CocTaBUTL ypaBHEHHUS MPSIMbIX, Ha KOTOPBIX Jie-
’KaT OCTaJbHble CTOPOMBI 3TOr0 KBajapara.

334. [lanpl ypaBHeHHS JABYX CTOPOH KBajpaTa 4x —
—3y+3=0, 4x —3y—17=0 u oaHa H3 ero BepIULH
A(2; —3). CocraBuTb YypaRHEHHS [BYX JAPYrHX CTOPOH
3TOro Kpajpara.

335. [laHbpl ypaBHeHMS IBYX CTOpPOH KBajiparta 5x -
H 12y —10 =0, 5x+4 12y 429 =0. CocraBurb ypaBHe-
HMA JABYX JAPYrHX ero CTOPOH MNpPH YCJIOBHH, 4YTO TOYKa
M;(—3; 5) nexuT Ha CTOpOHE 3TOro KBajapara.

336. Otkmonenuss Touku M oT npaAMbIX 5x — 124 — 13=
=0 un 3x—4y — 19 =0 paBHbI COOTBETCTBEHHO —3 U —5.
OnpenenuTb KOOPAHHATHL TOUKH M.

337. CocraBiTb ypaBHeHUe MPSAMOH, NPOXOAsLLEH yepes
TO4Ky P(—2;, 3) Ha OJIMHAKOBBHIX pPACCTOSTHHAX OT TOYEK
A5, —1) u B(3; 7).

338. CocTaBuTh ypaBHeHHE IeOMETPHUECKOTO MeCTa TO-

K, PaBHOYAa/JeHHbIX OT ABYX MApasie/IbHblX MPIMBIX:

1) 3x—y+7=0, 2)x—2y+3=0,
3x —y—3=0; X —2y7=0;
3) 5x—2y—6=0,
10x — 4y + 3=0.

339. CocraBuTh ypaBHeHHS GHCCEKTPHC yriioB, oGpaso-
BAHHBIX ABYMS [ePeCeKAOIUMHUCS MPAMbBIMHU:

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

340. CocTaBHTb YpaBHEHHA MNPAMbIX, KOTOpbIe TPOX0-
AAT yepe3 Touky P(2; —I1) u BMecTe ¢ npsaMbIME 26—y -
+5=0, 3x+6y—1=0 obpasywr pasHOGeApeHHbIE
TPeyroJibHUKH,
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341. Onpenennts, Jexat an Touka M(l; —2) u Hauano
KOOpIHHAT B ONHOM, B CMEKHbIX HJH BePTHKAJbHBHIX yr=
Jax, o6pa3soBaHHLIX NPH MepecedyeHUH ABYX MPAMbIX:

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

342. Onpezneautb, Jexart au Touku M(2;3) u N(5; —1)
B OLHOM, B CMEXHBIX HJIHM BePTHKaJbHBIX YIJax, o6paso-
BaHHBIX NPH MepeceycHlin ABYX MPAMBIX:

1) x—38y—5=0, 2) 2x+7y—5=0,
2¢+ 9y —2=0; x+3y—+7=0;
3) 12x+4+ y—1=0,
13x 42y —5=0.

343. OnpenenuTs, JEXHT /1M HAYa/J0 KOOPAHHAT BHY-
TPU WM BHE TPEYroJbHHKA, CTOPOHBl KOTOPOrO AAaHbl ypaB«
HeHussMH 7Xx —dy—11=0, 8x+3y+31 =0, x4 8y—
—19=0.

344. OnpenenuTb, JeXHT JAu TouKa M(—3; 2) BHyTpH
WIH BHE TpeyroibHHKA, CTOPOHH KOTOPOrO [IaHbl ypaBe
HeHUSIMH X 4y —4 =0, 3x—T7y+8=0, 4x —y —31 =
345. OnpeneanTb, KaKo# H3 YIVIOB, OCTPLIH HJAH TYNOH,
06pasoBaHHbIX ABYMsI NMPAMbIMH 3X¥ —2y +5=0 u 2x4
=+ y— 3 =0, cojiepKHT Hayaso KOOpAHHAT.

346. Onpenenntb, KakKoil W3 YIVIOB, OCTPHIH HJH TYNOH,
06pa3oBaHHbIX ABYMA MPAMHMH 3X —5y—4 =0 u x4
=+ 2y + 3 = 0, conepxut Touky M(2; —5).

347. CocTaBHTb ypaBHEHHE OHCCEKTPHCHI yIi1a MeXAY
npamMeiMd 3¥ —y—4 =0 u 2x-46y + 3 = 0, B KoTopom
JAEXUT Ha4aJ0 KOOpIHHAT,

348. CocraBuTh ypaBHeHHe OKCCEKTDHCHI yIVIa MeXALY
mpaMbiME X —T7y+5=0, H5x+4+5y—3 =0, cMexHOro
C YIJIOM, COTepIKalliM Haya/l o KOOpIHHAT.

349. CoctaBHTb ypaBHeHHE OHCCEKTPHCHl yIyia MeXAy
npaMbiMi X 42y — 1l =0 u 3x—6y —5==0, B KoTOpOM
JaexuT Touka M(1; —3).

350. CocraBHTb ypaBHEHHe OHCCEKTPHCH YIria MeXAy
npsmbiMH 2x —3y —5=0, 6x —4y+7=0, cMexHOro
¢ yraom, cogepxamum Touky C(2; —1).
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351, CoctaBuTb ypanHeHHe GHCCEKTPHCHI OCTPOTO yria,

00pa3oBaHHOro AByMs nOpAMbIMH 3X + 4y —5=0, 5x —

- —12y4+3=0
352. CocTaBuTh ypaBHeHHe GHCCEKTPHUCHI TYMOro Yyria,
00pa30BaHHOTO JABYMSI MNpPAMBIMH X —3y +5=0, 3x—

—y+15=0.

§ 15. YpaBHenue nyuka npamMbIX

CoOBOKYNHOCTb MPAMBIX, MPOXOAALIHX 4€pe3 HEKOTOPYI TOuKy S,
Ha3bIBaeTCAd MYyKOM MPAMBIX C IeHTPOM S. -

Ecmn Aix+Biy+Ci=0 u Ax+ Boy+ Co = 0 — ypauenn
ABYX NPSAMBIX, NepeceKalomuXc B TouKe S, TO ypanHeHHe

1 a(4ix + By + C) + B (Awx + Boy + C,) =0, ()

rie @, P — kakne yroano 4ucaa, He PaBHbIC OJHOBDEMEHHO HYJIO, ompe-
RefseT NpsiMylo, TakyKe NMPOXOASLLYIO Yepes TOuKy S. .

Boaee Toro, B ypaBHeHnu (1) uncaa «, P scerna BO3MOMXKHO MOAO-
6pate Tak, ytoOLl OHO OmpeneiHIn o6yl (3apaHee HasHAYEHHYIO)
npAMyio, NPOXOAAWYI0 ueped TOuKy S, uHaue rosops, Mo6yw nOpaMyio
nyuka c uentpom S. [lostomy ypasHenue BHAa (1) HasmBaeTcs ypas-
HeHHeM fyyka (¢ ueHTpoM S), -

Ecnu o % 0, To, nens o6e vacTu ypasuenus (1) HA o W monaras

-g-—=-?'.. N0y YHM:
Aix+ By 4 Cy+ & (Ax + By + C,)=0. (2)

STHM ypaBHEHHEeM MOXHO OMNPe/C/IHTh J06YI0 NPAMYIO OyuKa ¢ LeH-
?0.\1 S, Kpome To#, KOTOpas COOTBeTCTBYeT & == 0, T. €, KpOMe NPAMOR
2% 4+ Boy + C2 = 0.

353. HalTH ueHTp myuKa NpsiMbiX, AaHHOTO ypaBHEHHEM
a(2x+3y— 1)+ p(x—2y —4) = 0.
354. Hautn ypaBHeHHe npsiMoil, mpHHAaA/eXalluei nyd-
Ky NpaMbIX & (X 42y —5)+p(3x —2y4+1)=0wn
1) npoxoasmen yepes Touxky A(3; —1);
2) TpOXOAAIIeH Yepe3 HAua. 0 KOODPAMHAT;
3) napasaeabhoir ocu Ox;
4) napaJrenbuoi ocu Oy,
- 5) napanaeabHol npsvon 4x 4 3y 4+ 5 = 0;
6) mepmeHAMKYAApHO# K npsMoll 2x 4 3y + 7 = 0,
355. CocTaBHTb ypaBHeHHE MPSIMOH, NMpPOXOASLLEH yepes
TOUKY MepecedeHHss MNpsAMbix 3X —2y+5=0, 4x -4 3y —
— 1 =0 u oTcekalolle#l Ha OCH OPJHHAT OTPE30K b = —3,
Pewnth 3azauy, He onpefenss KOOPAMIAT TOUKH Nepece-
YeHHA AAHHBIX NPAMBIX.
356. CocTaBuTb ypaBHeHHE NPsIMOi, KOTOpas IIPOXOJAHUT
H€pe3  TOuKYy MepeceyeHus npaMbiXx 2X-4y—2 =0,
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X — 5y — 23 = 0 u 1equT .MONOJAM OTPE3OK, OrpaHHUCHHDIH
ToukaMu My (5; —6) u Ms(—I1; —4). Pewnuts 3azauy, ne
BBIYHC/ISIA KOOPAHHAT TOUKH IePeceYeHHs] TAHHBIX NpSMBIX.

357. JlaHo ypaBHeHue Myyka NPSAMBIX o (3% — 4y — 3) 4=
+ B(2x 43y — 1) = 0. Hanucatb ypaprenne npsMoil 3To-
ro Iyuyka, NPOXOAfIIEH 4Yepe3 WUEHTP TAKECTH OAHOPONHOH
TPEYro/JIbHOH IVIaCTHHKH, BEPIIHHBI KOTOPOH CYTh TOYKH
A(—l; 2), B(4; —4) u C(6; —1),

358. [laHo ypaBHeHHe My4Ka mpsiMbIX of (3% — 2y — 1)
+ B (4x—5y + 8) = 0. Haititn npsamyio aroro myuka, npo-
XOAsllyIO0 Yepe3 CepelHy OTpe3Ka NMPAMOH x + 2y 4 4 = 0,
3aK/IOYEHHOTO MeXAy npAMbiMH 2% 43y +5=0, x-
+7y—1=0. ' /

359. JlaHEl ypaBHEHHSI CTOPOH TPeyroJbHHKa X - 2y —

—1=0, 5x+4y—17=0, x—4y-+11=0. He ompe-
Jensisi KOOPAMHAT €ro BepINHH, COCTaBHTb YPABHEHHS Bble
COT 3TOrQ TPeyroJbHUKA.
- 360. CocraBuTb ypaBHEHHE MPSIMOMH, NPOXOAAILEH yepes
TOYKY InepeceueHuss NpsiMbIX 2% 47y —8 =0, 3x 4 2y +
+5==0 nox yraom B 45° K npamoi 2x 4 3y —7 = 0. Pe-
WHTb 3ajauy, HE BBIUHCJSS KOODAMHAT TOUKM NepeceyeHHst
JaHHBIX NPAMBIX.

361. B tpeyrombuuxe ABC naHbl ypPaBHEHHSI BBICOTHI -
AN: x4-5y—3 =0, Bbicottt BN: x4 y—1=0 u cro-
pount AB: x 43y —1 = 0. He onpeaensia KoopauHaT Bep~
WHH U TOYKH TNepeceYeHHs BLICOT TPEYroJbHHKA, COCTABHTH
ypaBHeHHe ABYX APYIUX CTOPOH M TPeTbeH BBLICOTHI.

362. CocTraBuTb ypaBHeHHs1 CTOPOH TpeyroabHuka ABC,
3Hast oany ero BepmnHy A(2; —I1), a Takxe ypaBHeHu:
BRICOTEl 7X — 10y 4 1 =0 u 6uccexTpHCH 3x — 2y 4+ 5=0,
NPOBEJIEHHBIX W3 ONHOH BepIMHH. PelnTh 3agauy, He Bbl
yncasas KoopAuHat sepwud B u C.

363. [lano ypaBHeHHe My4Ka NPAMBIX o (2X 4y - 8)4
+ B(x +y 4 3) = 0. Haiitu npsimble 3Toro nyuka, 0Tpesxu
KOTOpPBIX, 3aK/JIOYEHHBIE MeKIy MNPAMBIMH ¥ —y—5 == 0,
X—y—2 =0, paBun V5.

364. lano ypaBHeHHe NMy4Ka fIpAMBIX & (3x 4 y—1)4
+B(2x—y—9)=0. Joxasarb, uTo npsMas X -4 3y
4 13 =0 npuHagnexxur 3TOMy OyuKy.

365. laHo ypaBHeHHe NyuKa NpsMbIx & (5% + 3y 4 6) 4=
+ B(3x —4y — 37) = 0. JlokaszaTb, 4T0 mpsaAMas 7x -4 2y —
— 15 =0 ge npHHALJEKUT 3TOMY MYUKY.

366. Ilano ypaBHenue nydka npsMbiX o.(3x -2y —9)4
+ p(2x 45y +5)=0. Ha#ru, npu kaxkom 3Hadenuu C
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npamas 4x—3y -+ C=0 Oyler npHHamIexaTb 3ITOMY
AyuKy.

367. Jlano ypaBHeHHEe Ny4Ka NPAMBIX & (DX 4 3y —-7) 4~
- B(3x 4 10y +4) = 0. HaiiTd, npu Kakux 3HaAUEHUSAX a
npamas ax 45y -+ 9 =0 ne Gyrer nmpuHajgmexarb 3TOMY

MyYKy.
368. Llentp nyyKa npsambix o (2x — 3y -+ 20) +-
=+ B(3x 4 5y —27)==0 sasasierca BepUIMHOH KBaJpara,

JAHarosajb KOTOPOTO JIEXHT Ha NpAMOH X -7y —16=0.
CocTaBUTh ypaBHEHHUS CTOPOH W BTOPOH AHAroHa/u 3TOrO
KBa/Jpara.

369. lano ypaBHeHHe myuKa nNpambix o (2x -4 5y 4 4) -+
+ B (3x — 2y 4 25) = 0. Halty npavylo 3Toro mydka, oT-
CEKaIOLIYyI Ha KOOPAMHATHBIX OCAX OTJIHYHLHIE OT HyAs OT-
peakyu paBHOH BeMYHHBI (CUHTast OT Hauyand KOOPIAHMHAT).

370. Mano ypaBHenue myuka npsaMbeix o (2x 4y -+ 1)
“-p(x—3y—10)=0. Hafitnu npambie 3TOr0 myyka, orce-
Kaolllie Ha KOOPAMHATHBIX OCAX OTPe3KH paBHOH AJHHBI
\(cuuras OT Hayasa KOOPAMHAT).

371. JlaHo ypaBHeHHe nyuka npaMbiXx o(21x -+ 8y —
— 18)4-B(1lx+3y+12)=0. Ha#ity npsmbie 3TOro
MyuyKa, OTCEKAIIIHEe OT KOOPAUHATHBLIX YIJIOB TPeyroibHU-
KH C MJ0I1a/bI0, PaBHOH 9 KB. el

372, Ilano ypaBHeHHe Nyuka npsaMbix o (2x -y 4 4)+
“ B(x — 2y —3)=0. [loxasaTb, UTO CpelH NPSMBIX 3TOTO
Myyka CyLIeCTBYeT TO/IbKO OIHA TNpsMasl, OTCTOsLas OT
Toukn P (2; —3) Ha pacCTOSHHH d=V10. Hanucars
YpaBHeHHe 3TOH MPsMOH.

373. Ilano ypaBHeHHe NyuyKa npaMbix a(2¥—y—6)-}
o B(x—y—4)=0. loxasaTh, UTO CpPeAd INPSIMbIX ITOTO
nyyKa HeT NpaMoH, oTcroauiesi or Touku P(3; —1) Ha pac-
crosHuu d = 3.

374, CocTaBuUTb YypaBHEHKHE MNPSIMOH, TIpOXOAsAlleld Ye-
pes TOUKy nepeceuenuss npsAMbX 3Xx4+y—5=0, x—
—2y+10=0 u_orcrosmeir or tourn C(—1; —2) na
paccrossud d == 5. Pemntb 3ajgauy, He BLIYHCJAAS KOOP-
JHHAT TOYKH MepeceuyeHrst JaHHBIX NPAMbIX.

375. Jlano ypaBHeHHe nyyka npAMBX o (5x -4 2y 4
4 4) 4+ B(x 4+ 9y — 25) = 0. Hanucatpb ypaBHeHHS NPSIMBIX
3TOro My4Ka, KOTOpbHle BMecTeé C MNpPAMBIMH 2X — 3y 4
+56=0, 12x48y—7=0 o006pa3y0oT paBHOGELPEHHbIE
TPEYroNbHHKH.

376. CocTaBuTb ypaRHerue NPsSIMOH, KOTOpas IPOXOAUT
yepe3 TOYKy mepeceuenns npaMbx llx+43y—7=0,
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12x +y—19=0 nHa oxuHaKOBBIX PacCCTOSIHUAX OT TOuek
A@3; —2) u B(—I1; 6). Pemmnrs 3ajlauy, He BBIYHCAAA
KOODIHHAT TOUKH MepeceyeHus NaHHEIX MPSMBIX.

377. [lauwbl ypaBHeHHKs ABYX NYYKOB MPAMBIX

@ (52 +3y — 2) + B, (3x —y — 4) =0,
O —=y+1)+p(2c —y—2) =0,

He onmpenensis nx uenrtpos, cocrasurs YPaBHeHHe NpsiMOf,
npuHaAJexaue o60uM nyyxam.
378. Cropoust AB, BC, CD w DA YeThIPEeXYroNbHUKA
ABCD 3apaHel COOTBETCTBeHHO YPaBHEHHAMH 5x 4 y -~
"+ 13=0, 2x—7y—17 =0, 342y —13=0, 3yx—
4y + 17 = 0. He onpepeass KOOPAHHAT BepIIMH 3TOro Ye-
TBIDEXYTOJIbHHKA, COCTABHTh YPAaBHEHHS €ro JHAroHased
"AC u BD. . '
379. llenTp nyyka npameix (2% + 3y + 5) + B (3% —
—Y+2)=0 dasasercs oaHOH H3 BEPIIMH TpPeyroJbHHKA,
ABE€ BBICOTbI KOTOPOrO HaHBl ypaBHeHHAMH X—4y+1=0,
2x+y+1=0. CocraButsh VPaBHCHHSI CTOPOH 3TOTO Tpe-
YroJbHHKaA.

§ 16. Moasiproe ypaBHenue npsmMoi

[Ipamas, nposenennas H€pe3 MOJIoC MepNneHIHKYIAPHO K JaHHON
NPAMOM, HasblBaeTCH ee HOpMaabio. OG03HAUHM 6ykBoft P Touky, B KO-
TOPOH HOpPMaJb repecekaeT NpAMYIO; YCTAHOBUM Ha HOPMAJH 110103 1=
Te/bHOE HaNpaB/eHHe OT ToukiH O
K Touke P. ¥Yrom, Ha KoTophlii Hyx-
HO TMOBEPHYTh NOJSPHYIO OCh 1O
Ha/loXeHus ee Ha oTpesok OP, Gy-
AeM HA3HBATb MOMAPHEIM  YIVIOM
HOPMAaJTH.

380. Boiectn M0JIsSIpHOE
YPaBHEHHE NPAMOH, 3Has ee
paccrogHue OT moJaioca p u
NONSAPHBIA Yros HOpMaJau .

Pemenne 1 cnoco6. Ha
AaBHOA mpaMoft § (puc. 11) Bo3b-
MEM TpOH3BOABHYIO Touky M ¢ mno-
JSPHBIMH ~ KOODAHHATaMH P u 0,
Touky nepeceuenus mpamoii s ¢ ee HOpMa/bio 0603HaynM Gykpoii P. Us
NpSMOYTOJNBbHOTO Tpeyronpruika OPM naxomaum:

Puc. 11.

je)
=" ()

Mu noayunsnn YpaBHEHHe ¢ IBYMS IepeMeHHBIMH P H 0, KOTOpOMY
YAOBJIETBOPSIOT KOOPAHHATH BCAKOM Toukn M, sexameh Ha NpAMOH 8,
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H HE yJI0BJIeTBOPAIOT KOOPAHHATH HHKAKOM TOYKH, He Jiexamefi Ha 5Toii
npamMoi. Cnenosatensno, YpaBHeHHe (1) sBisleTCs ypaBHeHueMm npsa-
Mofi 5. Takum 06pa3oM, 3ajfava peluena.

2% cnoco6. Byaem paccmarpiBath AEeXapToBY MNPSIMOYTOJbHY O
CHCTeMY KOOPIHHAT, MOJOXHTENbHAass NOMYOCh a6CLHCC KOTOpPO# coBMma-
Za€T C MOJSIPHOH OChIO 3afaHHOM TMOJISAPHOH CHCTEMbl. B 3TOf AeKapTo-
BOW CHCTEME UMeeM HOpMaJibHOe YPaBHeHHe TNIpAMOH s:

xcosa+ysina —p=0, (2)

Bocnonbayemess  opMynamu npeo6pazosanus MOJSPHLIX KOODAHHAT B
JeKapTOBHI:
x=pcosH,

3
y=psinb. @)

Moncrasasa B ypasHenne (2) BMecTo x H y BBIpaxKeHus (3), moayuum:

p(cosBcoso + sinBsina)=p
HJTH _
PRI
0=o ®—a)’

381. BuiBectH nmossipHoe ypaBHeHue NpAMOH, ecaH
aHBI: i
1) yron B HaknoHA mpsiMoH K MONSAIPHOH OCH U JIJHHA

MepNeHAuKyIapa p, OMYLEHHOTO M3 MOJIOCA HA 3Ty mps-
T

mylo. Hamucath ypasnenue sToit mpsaMoli B ciyuae [3=?,
p=3;

2) oTpesoK @, KOTOpHIl OTCeKaeT mpamas Ha noJasp-
HOM OCH, CYHTas OT 1OMIOCA, M TMOJAPHBIE Yroad o HOp-
MaaHn 3toH mnpsmoi. Hamucate ypasnenue 3Toi ApsiMof

B cayyae a==2, Q@=—-=mx;

{, 3) yroa B Hak/JOHa mHpsAMOl K MOJISIPHOH OCH M OTpe-
80K @, KOTOPHIf OTCeKaeT mpamas Ha MOJMSIPHOR OCH, CUH-

Tas ot moaioca. Hamucate ypaBHenue 3rto#t npsimMoir B cay-
yae ﬁ=—g—, a = 6.

' 3882. BhiBectH MOJSIDHOE YPaBHEHUE NPAMOH, NpoXoas-
meh uepe3 TOUKy M;(pi;01) M HaKJIOHeHHOH K moOJspHOI:
OCH TIOJ yTJIOM f.

383. BoiBecTu moJasipHOe ypaBHeHHe NpsaMofi, NPOXos-
mei uepes TOURY M;(pi;0:), momspHEW yron Hopmamu
KOTODOH paBeH a. '

384. CocraBuTh ypaBHeHHE NPAMON, NPOXONAIEl Ye-
pe3 Toukn M;(p1;61) 1 Ma(po; 62).



FrTABA 4
FEOMETPHYECKHE CBOMCTBA JIHHUM
BTOPOI'o noprPsaakA

§ 17. OxpykHocTb

YpasueHue
(x—0a) +(y—B)?=R? (1)
onpesieaseT OKPYXKHOCTh paguyca R ¢ ueHtpom C(a; B).

Ecan LEHTD OKDYXHOCTH COBIajaerT ¢ HAaya.joM KOOpAHHAT, T. €.

ecan o =0, f = 0, To ypansenne (1) npunnumaer Bua
¥+ y* =R @)

385. CocTaBUTh ypaBHEHHe OKDYIKHOCTH B KaXKIOM H3
CAEAYIOLWMUX CayYaen:

1) ueHTp OKpYKHOCTH COBNAzaeT ¢ HauaJiOM KOOPAMHAT
u ce paxuyc R = 3;

2) LeHTP OKPYXKHOCTH cOBManaer ¢ Toukoit C(2; —3)
H ee paguyc R =7,

3) OKPYXKHOCTb NpPOXOIUT Yepe3 HAYAJIO KOOPAMHAT H
ee LEHTp coprnajaeT ¢ tToykoil C(6; —8): )

4) OKpDYXKHOCTb MPOXONMT yepe3 Touky A(2; 6) u ee
LeHTp coBmnajaer ¢ Toukoit C(—1; 2);

5) touku A(3; 2) u B(—1; 6) ABaAaOTCI KOHMAMM oI
HOrO U3 JHAMETPOB OKPYKHOCTH;

6) LeHTp OKPYXHOCTH COBNAJAeT C HAYANOM KOODPIUHAT
n npamag 3x—4y4-20=0 saBasercs KacaTeJbHOl K
OKPY2KHOCTH; .

7) UEHTP OKDPYKHOCTH coBnanaer ¢ Toukoit C(I; —1) u
npaMas 5% — 12y + 9 = 0 aBaseTca KacaTeAbHON K OKpYXK-
HOOCTH;

8) OKpYXHOCTb NDOXOZHT 4Yeped ToukH A(3; 1) u
B(—1; 3), a ce LeHTP JeXHT Ha NPAMOH 3% — gy — 2 = ()

9) OKpYKHOCTb TPOXOAUT uepes Tpu Toukn A(l; 1),
B(l;, —1) u C(2; 0);

10) OKpYKHOCTL MPOXOANT Hepes TPU TCUKU; My (—1; 5).
M2 (—2; —2) u Ms(5; 5), ~
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386. Touka C(3; —1) sBasetca ueHTpPOM OKPY:KHOCTH,
OTCeKamplleir Ha npamoit 2x — 5y +4- 18 =0 xopay, AauHa
KOTOpOi paBHa 6. CoCTaBHTL ypaBHeHHe 5TOH OKPYKHOCTH.

387. HamucaTh  ypaBHeHHsT  OKPY3KHOCTEN panmuyca
R =V5, xacawomuxcs npaMoil x—2y—1=0 B TOUKE
M;(3; 1).

388. CocraBuTh ypaBHeHHe OKPYKHOCTH, Kacaiwomieficsa
ABYX napaJ/iiie/IbHbIX OpAMbIX: 2X 4y —5=0, 2%+ y -+
-+ 15 =0, npuyem oxuoit u3 HHX — b Touke A (2; 1).

389. CocraBuTb ypaBHeHHs OKPyKHOCTefl, KOTOpbIe npo-
xonar yepes Touky A(l; 0) m kacawrcs aByx napannenb-
HBIX MpsMbIX: 2¥ 4y 42 =0, 2x+y — 18 = 0.

390. CocTaBHTb ypaBHEHHE OKDYXKHOCTH, KOTOpas, uMesq
LUeHTp Ha mpsiMoi 2X -4y =0, Kacaerca npambx 4x —
—3y+10=0, 4x — 3y — 30 = 0.

391. CocraBHTh YpaBHeHHsI OKPYKHOCTefl, Kacalomuxcs
ABYX TMepeceKalomuXCs NMpaAMbIX: 7X —y—5=0, ¥+ y
+ 13 = 0, npruem onnoit u3 HuX — B Touke My(1; 2).

392. CocraBHTb ypaBHeHHsI OKPYXKHOCTel, NMPOXOLSIIAX
uepes Hayasno KOODIHHAT H KacamwluXcs IABYX Mepecexalo-
IUXCA MPAMBIX: X+ 2§ —9=0,2¢x —y 4+ 2 =0,

393. CocraBuTb ypaBHEHHS OKPY3KHOCTEI, KOTOpbIe, uMest
LUeHTPEl Ha mNpsaMoi 4X —5y —3 =0, KacawTca npaMbix
2—3y—10=0,3x—2y+5=0.

394. Hanucatb ypaBHeHMA OKPYXKHOCTeH, NPOXOASILHX
uepes Touky A(—I; 5) m KacawouMXca ABYX mnepecexaro-
WHXCA npAMBIX: 3x 44y —35=0, 4x 43y + 14 = 0.

396. Hanucath ypaBHeHHS OKPYXKHOCTEeH, KacamouluXCs
Tpex npsiMbiX: 4x —3y —10=0, 3¥x —4y—5=0 u 3x —
—4y — 15 =0,

396. Hamucatp ypaBHeHHA OKpYy»KHOCTef:, KacawLinxcs
TpeX npsaAMbiX: 3Xx -4y —35=0, 3x—4y—35=04u x —
—1=0.

397. Kakue H3 HHXKENPHBOAMMBIX YPaBHEHHH ompene-
asoT oxpyxHoctH? Haiitu menrp C u paguyc R kammoi
U3 HHUX:

1) (x—5F + (y + 2)*=25;

3) (x—5P+(y+2°2=0;

5) x2 4 y? — 2x + 4y — 20 = 0;

6) X’+ y° —2x + 4y + 14=0;

N2+ yP+4r—20+5=0; 8) £+ 42+ x=0;

9 ¥+ ¢+ 6x—4y+ 14=0; 10) x2+ 24 y=0.
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2) (x4 2y 4+ 2 =64;
4) £*4 (y — 5y =5;



398. YcraHOBHTB, KaKHe JIHHHH OMpeefsioTes caenyto-
MY ypaBHEHHSIMHU: =

) y=+V0o—x*; 6) y=15—V164 —x°;
2) y=—VB—x% 7Nx=—2—VI—g;
B x=—Va—y*; B r=—2+V0—p;
Hx=+VI16—¢; 9 y=—3—-V2—dz— £,
5 y=15+ V6 =2 10) x=—5+ V0 —6y— &

Ms06pasuth 3TH MUHKK Ha YepTee.

399. YcTaHOBUTB, KaK pacmosoeHa TouKa A(l; —2)
OTHOCHTE/IbHO KaXA0H H3 CJAeLYIOLIUX OKPYXKHOCTEH — BHY-
TPH, BHE WM Ha KOHType: 1) x4 y2=1; 2) x24 Y = 5;
3) X24y>=09; 4) X242 —8x—4y—5 — 0; 5) x24«
o+ y2— 10x 4 8y = 0.

400. OnpegenuTs ypaBHeHHE JHHHH LIEHTPOB
oxpymnocr‘eﬁ, 33JaHHBIX YPaBHEHUSMH:

1) (x =38P+ y*=9 H(x+224(y—12=1;
2) (x+ 2P+ (y— 1P =16 u (x+ 20+ (54 5)? = 25;
3) 4+ —4x4+6y=0 u x2+4 2 —6x=0;

4) ¥+ P —x+2=0 ux2+ y>45x+2—1=0.

 401. CocraButh ypaBHeHHe aHaMerpa OKPYXKHOCTH X2 -~
4w+ 4x —6y— 17 =0, MEPNeHANKYAAPHOTO X INPAMOK

402. Briuucauth Kpartuaiillee paceTOSHHE OT TOUKH no
OKPYKHOCTH B KaM/0M H3 CIeAyIOLUUX C/IyyaeB:

a) A(6; —8), 2242 =29:

6) B(3;9), x24 42— 26x + 30y + 313 =10

B) C(—7; 2), x>+ y2 — 10x— 14y — 151 = 0,

403. OnpelennTb KOOPAHHATB TOYEK nepeceyeHus mps-
Moﬁsz— Y+ 12 = 0 u okpyxkHOCTH (X —2)2+ (4 — 1)2 =
== 25.

404. Onpexenutb, Kak pacnoJiokeHa MpsAMasg OTHOCH-
TeJIBHO OKPYXKHOCTH (IepeceKaeT JM, KacaeTcs W/au poxo-
IHT BHE €e), eC/H MpsAMast W OKPYKHOCTb 3ajaHbl cenyio-
UIMMH YpaBHEHUSIMHU: 4

) y=2x—3 u X+ y*—3x+ 2y — 3=0;

1
Dy=gr—3 n L+y—8c+2y+12=0; .
3) y=x+10 u >4 y* =1 =0,

ABYX
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!..

(x —my) + (y — n,P=Rj,

405. Onpenennts, NPH KAaKMX 3HAYCHHAX YINOBOrO KO-
apduurenTa k npamas y = kx

1) mepecekaer oxkpyKHocTh X%+ y2— 10x -+ 16 = 0;

2) Kacaercs 3TOH OKPYIKHOCTH,

3) MpPOXOAHT BHE 3TOM OKPYHHOCTH.

406. BriBecTn ycrloBHe, IPH KOTOPOM mpsiMasi § == kx 4
+ b kacaercs ORpPYRKHOCTH X2 -+ 42 = RZ, .

407. CocTaBuUTh ypaBHeHHe JHAMETPa  OKPYKIOCTH
(*—2)2+4 (y+ 1)2=16, npoxoxsulero uepes ceperHHY
XOpZbl, OTCEKAEMOH Ha mpsaMoil x — 2y — 3 = (.

408. CoctaBHTB ypaBHeHHe XOPAbI OKPY2KHOCTH
(x —3)2+ (y —7)2 = 169, neasiueiics B Touke M(8,5; 3,5)
NonoJaM.

409. OnpeleauTb IJMHY XOPABl OKPYIKHOCTH (X — 2)2 -

=+ (y —4)2 =10, neasiueiica B Touke A(l; 2) momonam.

410. lano ypaBHeHue My4yKa MpsiMbix o (X — 8y -+ 30) +-
<+ B(x+ 5y —22) = 0. Hafitu npaMble 3TOro mnyuyka, Ha
KOTOPBIX OKPYXHOCTh X%+ 4> — 2% 4 2y — 14-= 0 orcekaer
xopnbl aaunolo 2 V3.

411. lanm 1Be OKpyxuoctH (X — m,) + (y —n,)> = R?,
mepecekamllecss B TOYKAaX
Mi(x; y1) B My(x; yo). Jokasatb, uTo MoGas OKpyK-
HOCTb, TpoXoAsiias yepe3 Toukh My, M, a Takke npsmas
MiM,, moryr OHITb ONpenc/eHbl ypaBHeHHeM  BLZa
al(x—m)y +(y—n) — R} + Bl(x — myy’+(y—n,)* — Ril=
=0 npu HaaJexaleM BbiOOpe Yuces o U P.

412. CocTaBUTb YpaBHEHHE OKPYXKHOCTH, NPOXOXSIIEk:
yepes Touky A(l; —1) u TOYKH mepeceycHHsi ABYX OKpYX-
HoCTeH: X242+ 2% — 2y —23 =0, x2+ y2— 6x 4 12y —
~35=0.

413. CocTaBUTh ypaBHEHHe OKPYXKHOCTH, MPOXOASILIEH
yepes Hayaso KOOPAMHAT H TOYKH llepeceyeHusi ABYX OKPYK-

Hocgei’t: (x+3)24+ (y+1)2=25 (x—2)2+4 (y+4)2=

—

414. CocraButh ypaBHeHHe NPAMOH, MpoXoAsWIell yepes
TOUKH MEpeceyeHHst ABYX OKPYKHOCTEH: X%+ y2 + 3x-— gy ==
=0,3x24+ 3424 2¢x 4y = 0.

415. BHIYHCIHTL pACCTOSIHME OT LEHTPa OKPYKHOCTH
X+ y? = 2x 1O MpAMOH, NPOXOIAUIEH Yepe3 TOUKH Mepece-
YeHHs1 JBYX OKpyxkHocTei: X* 4 y> 4 5x —8y+ 1 =0, x2 +
2 —=3x+4 7y —25=0.

416. Onpenenuts IiuHYy 0OIledi XOPABI ABYX OKpPYIKHO-
crefi: X% A y% — 10x — 10y == 0, x + 4% + 6x 4 2y — 40 = 0.
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417. TlenTp OKPYXHOCTH JIEXHT HA NPAMOH X + y = 0.
CocTaBuTh ypaBHEHHe 3TON OKDYIKHOCTH, €CJH H3BECTHO,
4TO OHa MDOXOJHT Yepe3 TOUKH IepecedeHHs ABYX OKpYX-
HOC;‘SH: (=124 (g+5)2=150, (x4 1)+ (y+ 1) =

418. CocTaBuTh ypaBHCHHE KacaTeNbHOM K OKPYMKHOCTH
X2+ y* =5 B Touke A(—1; 2).

419. CocraButh ypaBHeHHe KacaTeJbHOH K OKPYXKHOCTH
(x4 2)%+ (y — 3)% == 25 B Touke A (=53 7).,

420. Ha oxpyxuocTH 16x% 4 1642 4 48% — 8y — 43 = 0
HalTH TOUKY My, 6HXKaULIYIO K NPsiMOH 8% — 4y + 73 = 0,
M BBIYHCIHTD paccrosiiHe d OT Toukn M; X0 3Toi mps-
MOA.

421. Touka My (%y; Y1) JIeXKHT Ha OKPYIKHOCTH X2 + g2 =
= R% CocCTaBUTb ypaBHEeHHe KaCaATeIbHOH K 5TOH OKPYKHO-
CTH B TOYKe M;.

422, Touka My(xs; yi1) J€XHT Ha OKPYMHOCTH
(x — @)?= (y — p)® = R%. CocTaBuTb ypaBHeHWe Kaca-
Te/NbHOH K 3TOH OKPYKHOCTH B TOuke M;.

423. OnpenesuTb OCTphl yros, 06pasoBaHHBIE MpH Me-
peceyernn  mpaAMOH 3X—y—1=0 u OKpyXHOCTH
(*—2)24y*=5 (yraom Mex1y NMPSMOH H OKPYKHOCTBIO
Ha3bIBACTCSl YTON MEXIY NMPAMOH H KacaTeTbHOH K OKpPYK-
HOCTH, NPOBEJICHHOHN B TOYKe WX IlePeCceyeHus),

424. Onpenenurts, MOX KAKAM YIIOM NepeceKaioTes ABe
OKPYKHOCTH: (x—3)2+ (y—1)2=8, (x—2)2 4
i (U +2)* =2 (yrioM MeXny 1BYyMs OKPYXXHOCTAMH Ha-
3blBacTCA yrosl MeX1y HX KacaTe/IbHbIMH B TOUKe Iepece-
et B

- DBIBECTH yC/OBHe, IPH KOTOPOM [Be OKPYXKHOCTH
(* =) +(y—B)y=R} (x—af +(y—B) =R} nepe-
CEeKaloTCsl NMOJ MPSIMBIM YIVIOM.
426. JlokasaTb, 4TO JBe OKDPYKHOCTH

X° -+ y* — 2mx — 20y — m? 4 n? =0,
LAy —=2nx+2my + m’ —n2=0
MepeceKalTCs MOJ MPSIMbIM YIJIOM.

5 5
427. VI3 TOUKH A(g; --*g) MPOBeJEeHbl KacaTelbHble

K OKDYMHOCTH X2+ y* = 5. COCTaBHTb HX YDaBHEeHHs.

428. Vs Touku A(l; 6) mnpoBemeHH KacaTejbHbie K
OKPYKHOCTH X* A-y?4-2x — 19 = 0, CocraBuTh HX ypaBs
HeHIs,
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429, Jlano ypaBHeHHe Nyuka NpAMHX a(3x%- 4y —
s 10) 4 B(8%¥ —y — 5) = 0. Haiitu npsiMele 3TOro mnyuka,
KOTOpble KacaloTCsi OKPYXKHOCTH X% - % +-2X — 4y = 0.

430. i3 Touku A(4; 2) mnpoBeleHbl KacaTelbHble K
okpyxKHOCTH 2+ y2 == 10. Onpenesurb yros, oGpasoBaH-
HbIH 3THMH KacaTeJbHbIMH.

431, U3 Touku P(2; —3) mnposeleHsl KacaTelbHble K
okpyxuoctd (x —1)?-4 (y +5)2 = 4. Cocrasuth ypasHe-
HHe XOp/lbl, COeJHHAIOUIeH TOUKH KaCaHHS.

432. V13 Ttouku C(6; —8) mpoBefeHH KacaTejlbHbie K
OKpYXHOCTH x4+ y® = 25. Bbruucauth paccrosinne d OT
toukH C 10 XOp/bl, COEJHHAKIIEH TOUKH KacaHus.

433. U3 rouku P(—9; 3) npoBeleHbl KacaTefbHble K
OKPYXHOCTH X+ y2— 6%+ 4y — 78 = 0. Bbluucaute pac-
cTosiune d OT LEeHTPa OKPYXHOCTH A0 XOPJABI, COeJHHA0LeH
TOYKH KacaHHA.

434. U1z touku M(4;—4) npoBedeHbl KacaTeJbHbie K
OKpYKHOCTH X2+ y% — 6% + 2y 4 5 = 0. Buluncautp A/H-
Hy d XOpJbl, CORNMHAIOLLEH TOUKH KacaHHS. )

435. BoiyHCaUTh AJHHY KacaTelbHOH, IPOBEJEHHOM H3
roukn A(1; —2) K okpyxHOCTH X+ y2+4-x¥—3y —3 = 0.

436. CocTaBUTb YpaBHEHHSl KacaTejbHbIX K OKPYXHOCTH
x4y + 10x — 2y + 6 = 0, mapalieNbHbIX NPAMOH 2X -+
y—T7=0.
+J:137. CocTaBuTb YPaBHEHHSl KacaTeNbHBIX K OKPYXHOCTH
¥ -+ y2 — 2% 4 4y == 0, NepNeHAHKYJIAPHBIX K NMPAMOH X —

438. CocTaBUTb yPaBHEHHE OKPYKHOCTH B NOJSIPHBIX KO-
OpIHHATaX MO MAHHOMY PafHyCy R M MOJSPHBLIM KOOPAHHA-
tam ueHnrpa C(R; 60).

439. CocTaBuTb ypaBHEHHE OKPYKHOCTH B MOJISIPHBIX KO-
OpAMHATAX MO JAHHOMY DaauyCy R H MOJSPHBIM KOOpAHHA-
tam ueHTpa OKpyxHoctn: 1) C(R; 0); 2) C(R; =n)3

3 c(Ri3) 9 c(rR—7)
440. OnpeneauTb MOJsipHbIE KOOPAMHATBHI LIEHTpPAa K pa-

AMYC Kax/JoH M3 CAEAYIUIHX OKpYXHOCTel: 1) p =4 cos6;
9)" p=3sin0; 3) p=-—2cos6; 4) p=—bsin;

5) p=6c08(-§——8); 6) pisin(e—%); 7 o=

= 8sin (—131 — 9) .
441. OxpyxHOCTH 3aJaHBl YPaBHeHHAMH B MOJsD-
HbIX Koopaupartax: 1) p==3 cos®; 2) p=—4sin0;
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3) p = cos 8 —sin 0. CocTaBHTb HX YpaBHEHHs B JeKapTo-
BbIX MNPAMOYrO/NIbHBIX KOOpAMHATaX INpHA YCIOBHM, 4YTO
noJsgpHag oCb COBHNAgaeT ¢ MOJOXHTeJIbHOH moayocbio Ox,
a MoJaioc — C HavyajoM KOOPAHHAT.

442. OKpy>KHOCTH 3aJaHBbl ypaBHEHHSIMH B JeKapTOBBIX
NPSMOYroJibHBIX KoopAHHATax: 1) x2+4 12 =x; 2) x4
Ty =—3x 3) ¥+ y =15y 4) R4 yt=—y, 5) x2+4
+ 4> = x+y. CocTaBuTb ypaBHEHHsI 3THX OKPYXHOCTeH B
NOJSPHBIX KOODAMHATAaX MPH YCJAOBHH, YTO NOJSpHAs OCb
COBMajaer C MOJOXHTeJbHOH monyockio Ox, a mnoJioc —
C HayaJoM KOOPAMHAT.

443. CoCTaBHTb TMOJAPHOe YpaBHeHHEe KacaTeqbHON K
OKPYKHOCTH p == R B Touke M;(R; 60).

§ 18. daaunc

OJIJIHICOM HA3LIBAETCA TEOMETPHYECKOE MECTO TOUeK, AN KOTOPHIX
CyMMa p4CCTOSIHHH [0 HBYX (UKCHDOBAHHBIX TOYEK MJOCKOCTH, HA3bi~
BaeMbIX (OKyCaMH, eCTb IOCTOSHHAA BE/HYMHA, 6O/bIIAf, YeM DPacCTOSs
HHe MeXAy ¢okycamMu. ITocTOfHHYI0 CYMMY pacCTOAHHE NpPOU3BOJBHOMN
TOUKH 9/IHNCa A0 (OKYCOB NPHHATO 0603Hauath wuepes 2a. Poxyck
aanunca o6osHadalorT 6yksamu Fy u Fj, paccTosiHHe MEXIy HHMH —
epes 2c¢. Io onpeneaenmo snaunca 2a > 2c nau a > c.

3

i
A\ T—c¢

g
e 0
Ved

g e
Pnc. 12. .

[lyctb Ram snaunc. Ecou ocH AeKaproBOil NpsiMOYTOMbHON CHCTEMB
KOOpAHHAT BRIOPAHE! TakK, 4TO (NKYCHl JAHHOTO 3MIHOCA PACIOIATAIOTCS
Ha ocu abemuce CHMMETPHYHO OTHOCHTEJbHO Hayana KoopAauHat, T0 B
aTolf CHCTeMe KOODIHHAT YpaBHEHHe IO AHHOI0 9J/HUICAa HMeeT BHA

2 y2
e =L (1

rie b=Va?—¢2; O4eBHHO, @ > b. ¥parHeHue Buaa (1) HaswiBaercs
KaHOHHYECCKHM YpaBHeHHeM SJJHUICA.

Ilpn  ykasauHoM BHIGOpe cHCTeMbl KOODAMHAT OCH KOOPAHHAT
HBJAAIOTCA OCAMH CHMMETDHH 9JJHMNCAa, a HAYaj0 KOODAHHAT — ero 1leH-
TpoM cuMmerpun (puc, 12), OcH cHMMeTpHM 3/1/HNCA HA3LIBAOTCA

64

.

OPOCTO Sro OCHMH, UeHTDP CHMMETPHH ~= MPOCTO UEHTPOM. TOTKH, B KO-
TODHIX 3JIMIC [IEDeCeKAeT CBOM OCH, HA3BIBAIOTCS €ro BEPLUIMHAMH. Ha
puc. 12 Bepmmubl daaunca cyth Toukn A’, A, B’ u :9 Hacro ocsamMu
S/JHMNCA Has3bBAloTCA Takke ortpeskd A'A == 2a u B’B == 2b; Buecre
¢ Tem orpesok OA = a HasuiBaloT (0JbLIOH (0JYOCHIO 3aHACA, OTpe-
80k OB = b — MaJIoH TOJAyOChIO.

Ecu ¢okychl 2WIHMCa pacnodoxeHs Ha ocH Oy (CHMMeTpPHUHO
OTHOCKTE/IbHO Hauaia KOOPAHHAT), TO yPaBHEHHE 3/WIMNCA HMEEeT TOT Ke
Bua (1), HO B 3ToM cayuae b > a; CJel0BATENBHO, €CJIH MBI Xejaaewm
6yksofi a 0603HauaTb 6OAbWIYI0 MOIyoCh, TO B ypasHedHd (1) Hyxuo
6yKBLl @ # b moMeHsTh Mecrami. OpHako Aas yao6cTa HOPMYTHPOBOK
3ajay Mb ychaosuMcss OYkBoH a Bcerfa o603HauaTk [04YOCh, pacmo.io-
)KeHnywo na ocu Ox, GyKBofi b — moayoCh, PACNOJIONKEHHYI0 Ha OCH Oy,
He3aBHCHMO OT Toro, uto Gosnuie, a #ad b, Ecniu @ = b, To ypaBHes
Hie (1) ompefenser OKPYXHOCTb, PacCMAaTPUBAeMYI0 KaK WaCTHBIH Cays
Yal 3a7HMmca.

Yneao

8_0 §
a’

¢ne a@—G6onbluas TMOAYOCh, HA3bIBAGTCA OSKCUEHTPHCHTETOM 3Jaunca.
Ouesunno, & << | (nas oxpyxuoctH & ==0). Ecan M(x; y) — npous-
BOJbHAS TOYKA S/JHMCA, TO OoTpeskH FIM =r n FoM = r; (puc. 12)
HaskiBaloTCA QoKaNbHBIMUH pafHycamu Toukn M. doxajbHble panHyCH
MOryT GbiTb BBIYHCICHE MO Gop=
MyJam

ri=a-ex, ry=a-—ex.
Eciu  annunc  ompejedeH
ypaBuenuem (1) u a>b, T0
npsiMbie
a a

xa——';—, X=—

e
(pHc. 12) HasblBalOTC  ZHPEK-
TpHCAMH 3iMnca (ecan b > a,

TO JTHPEKTPHCH  ONpPEeIeAINTCA
YPaBHEHHAMH

b b
=T i)

Puc. 13.

Kaxnas pgupextpuca o06/1amaeT CACAYIOUHM CBOACTBOM: ec/id r —
paccrosHue [POM3BOILHOH TOYKH JJVIHICA JO HeKoroporo ¢okyca,
‘d — paccTofiHHe OT TOH Ke TOYKH A0 OJHOCTODOHHEH ¢ 3THM (OKyCcOM

r
OHPEKTPHCHl, TO OTHOILUEHHe “E' eCTh [ocTofAHHaA BeJqH4YHHA, paBHAas

SKCLLEHTPHCUTETY 3JIHICA
r

—=g,

Ecan nBe mrockocTH o H B o6pa3ayloT OCTPHIT yroa ¢, TO Mpoek-
LHeR -Ha TVIOCKOCTh f OKPYMKHOCTH pafiHyca @, Jiexaumed Ha [JI0CKO-
CTH o, ABAAETCH 3/MTHOC ¢ GOAbLIOA MOAYOCBIO @, Manasg meayoch b
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9TOTH SJUTHIICA onpefiensercs no (opMyne
b=acosg
(pue. 13).

Ecau Kpyraibifi UHAKHAD HMEET B KaycCTBe HAMPABIAIONIEH OKPYKe
HOCTb pajuyca b, TO B CeYeHHH STOro LHIMHAPA NJI0CKOCTbIO, HAK.IO-
HEHHOH K OCH IHIHHApPA TOA OCTPHM YoM @, GymerT 3JJIHIC, Manas

N0J1yoch KOTOpPOro pasua b; Gosmbiias no.y-
OCb @ 3TOro 3JJHICA ONpeJenaeTcs Mo
tdopmyre
b
sin @

=}

(puc. i4).

444. CocTaBHTb YpaBHEHHC 3JI-
Junca, (OKyCchl KOTOPOro Jexart
Ha ocu albcuucc, CHMMETPUYHO OT-
HOCHTEJbHO Hauana KOOpJAHHAT,
3Hasl, KPOME TOrO, 4TO:

1) ero monyocu paBHbl 5 #H 2;

2) ero Gosibwiasi ocb pasHa 10,
a paccrosiHpe Mexay (okycamu
2c = 8;

3) ero mMasnaa och paBHa 24, a paccTosHHe Mexay (OKy-
camu 2¢ = 10;

4) paccrosuHe MexAay ero ¢okycamu 2¢ = 6 H 3KCUEH-

TPHCHTET &=}

' 3
5) ero Goubluas ocb pasHa 20, a SKCLEHTPHCHTET & == &3

12
6) ero manas ocb paBHa 10, a SKCUEHTPUCUTET €==—=}

T

7) pacCTOsiHMe MeXKAy ero AMPeKTpHCaMu paBHO 5 H
paccTosine Mexnay (okycamu 2¢ = 4;

8) ero Gosblias och paBHa 8, a paccTOAHHE MEXKAY Au-
pekTpucaMu paBHO 16;

9) ero manas och paBHa 6, a paccTOsHHE MEXKIY AHPEK-
TpHCaMH paBHoO 13;

1(1]) paccTosiHHe MeXAYy ero AHpeKTpHcaMu pasHO 32 W

E=—=.

2
445. CocraBHTb ypaBHeHHe 3JJHMCa, GOKYCH KOTOPOro
JeXXar Ha OCH OpJHHAT, CHMMETPUYHO OTHOCHTEJNbHO Ha-
yajna KOOpAHMHAT, 3HAasA, KPOME TOTO, YTO:
1) ero nosyocu pasHLI COOTBETCTBEHHO 7 H 2;
2) ero Gonbuwas ocb pasHa 10, a paccTosiHue Mexay ¢o-
KycaMH 2¢ = 8;
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3) paccrosinne Mexay ero goxycamu 9¢ == 24 U SKCIICH-
TPUCHTET &= 3

3
4) ero manas ocb paBHa 16, a IKCUEHTPHUCHTET &="5
5) paccrosHne Mexay ero GoxycaMH 2¢ = 6 u paccros-
HHe MexIy AupeKTpucamyu pasno 1633

2
6) paccTosHHe MeXAy ero JAHpPeKTpHcaMu pPaBHO 103

3
H SKCUEHTPHCHTET &= Z

446, Onpeneauth NOJYOCH KaxAOTO M3 CleLYyIomux 3.1~
JIUNCOB:

il il i : X J 2 2 — 95
D de+4 =12 FT+y=123) #+2y
4) x2 + 5y? = 15; 5) 4«2 4 95> =25; 6) 9x% 4 267 =1;
7) 22+ 42 =1; 8) 1622+ y*=16; 9) 25x2 4+ 9y’ =1,V
10) 9x2 -} y*=1.

447. Nan smaunc 9x2 4 25y% = 225. Hafitu: 1) ero
noayocH; 2) Goxychl; 3) IKCUEHTPHCHTET] 4) ypaBHEeHHS IH-
peKTpHC.

448. BHUMCANTL NJIONIaAb UETHIPEXYroJbHHKA, NBE BEP-
LIHHBl KOTOPOTO JeXaT B (pokycax aJJHIca xf+5y2= 20,
a ABe Apyrue COBNAJAIOT C KOHIAMHU ero Majou OCH.

449, fau sanunc 9x%+ 5y% = 45. Hapru: 1) ero moay-
och; 2) (okychli; 3) 3KCUEHTPHCHTET] 4) ypaBHeHUS AMPEK-

HC.

k' 250. BLIYHCAUTH MJIOMLa1b YeThipEeXyroJbHHKA, NBE Bep-
IIMHB KOTOPOro JexaT B (Qokycax 3JJIuIca “9x2 + 542 =1,
B¢ ApyrHe COBMAAaioT C KOHIAMH €ro ManoH OCH.

451, BoluncauTh paccTosiHie OT QoKyca F(c; 0) anaunca

2 2 -
S+b=
10 OZHOCTOPOHHEN C 3THM (HOKYCOM AHPEKTPHCHL
452. Tlosb3ysich OAHMM IUPKyJeM, MOCTPOUTH doxych

2
9JIHIICA -f% + -%— == | (cuurag, uTo U300paKeHbl OCH KOOP-
OHHAT W 3aJ1aHa Macu.n‘afc‘:’maﬁ2 eJUHHIA).
. s y .
=+ 5= TH TOuKH, abcumucca
453. Ha sannmnce 5 ey 1 uHail , i}
KOTOpbIX paBHa — 3.
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454, Onpenenuts, Kakue H3 TOYeK A(—2;3), A5(2; —92),
As(2; —4), Ai(—1; 3), As(—4s —3), As(3; —1), A7(3; —2),
As(2; 1), As(0; 15) u Ap(0; — 16) nexar ma aaaunce
8x2 4 5y = 77, wakue BHYTPH M KaKue BHe ero.

455. YCTaHOBHTH, KaKhe JMHUH OnpenesiTioTCs  cJe-

AYOWHMH ypaBHeHHsIMH: 1) y= 4 % Vi6—x% 2) Y=
= -—% Vo—%% 3) x = --% Vo—13 4) x=+% V 49—y2.
H306pasuts st muuum na uepTexe.

456. IxcuentpucHTer sasMnca € = % » GoKadbHbIH pa-

aiye Toukn M snnunca pasen 10. BuUHCAHTH paccTofHue

OT TOYKH M 10 oxHOCTOpOHHe#H ¢ 5THM ¢bokycoM pupex-
TPHCHI,

2
457. Dkcuentpucurer saammnea e==—, pacCToOfAHHE OT

TOYKH M snaunca go A¥MpeKTpuchl pasHo 20. Buiuucauts

paccrostne or Toukn M 1o ¢okyca, OZHOCTOPOHHErO ¢ 3TOi
AHPEKTPHCOH,

2 2
458. Jlana Touka M, (2; — —g-) Ha sJJmnce i‘g- +-"’5'—m B
COCTABUTL YpaBHEHHS MPSIMBIX, HA KOTOPHIX JiexxaT (oxa/ib-
Hble DAIHYCHl TOYKH M.

459, YSE:ILHBm!HCb, 4To Touka M (—4; 2,4) aexur Ha

X
3JHUNICce 55—-{- —fiﬁ—= 1, onpenenurs tboxanbnbre pamnycel
TOYKH M,,

460. Sxcuenrpucurer samunca e=-:1,7, HEHTD ero cosma-

A3€T C HA4YajJ oM KOODAHHAT, ONMH M3 tokycos (—2; 0).
Bulunesnts paccrosiume ot TOYKH M; aanunca ¢ a6ecuuccot,

PaBHO# 2, 1O NHPeKTPHCHI, OLHOCTODOHHe! C NaHHBIM ¢o-
Kycowm,

1
461. Dxcuentpucuter smaumnca & ==, LeHTp ero cosma-

Ja€T C Ha4YaJloM KOODAHHAT, OQHA M3 IHPEKTPHC NaHA ypaB-
HeHHeM x == 16. Beluncauts paccrosimué or Touky M; an-

JAunca ¢ aGcuuccol, pasHoOH —4, no ¢doxyca, OIHOCTOPOH-
HEro ¢ naHHOU AMPeKTPHCOl.
x?

2
462. Onpeneants TOUKM SaHmCA W+%=l’ pac-

CTOsIHHe KOTODHIX 10 MPaBoro ¢okyca paBHO 14.

2 2
463. Onpeneants TOUKH saAnMICA -%“l'%":l’

CTOSIHME KOTOPLIX 10 JIeBOTO (hOKyca paBHO 2,5.
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464. Uepes dokyc sanmnca 5= + - =1 mposenen mep

MeHAHKY/1ap K ero Goabuoi ocu. Onpenennts paccronnug
OT TOYEK MEepeCceyeHHusl 3TOr0 NepHneHIHKYJaApa C 3JJIHUICO!
10 ¢oxycos.

465. CocraBuTb ypaBHeHHe 3aauNCa, (HOKYCHl KOTOPOro
pacnoJoxKeHbl Ha OCH abCUUCC, CHMMETPHUHO OTHOCHTEAbHO
Hayaja KOODAMHAT, €CJH JIaHbl:

1) Touka M,(— 2 V5; 2) snsmnca u ero maaas monye
ocb b = 3:

2) TouKa My(2; —2) snaunca u ero Gosbllas NOJYOCh
1= 4;

3) Tourn M;(4; — V3) n M,(2 V32; 3) smnca;

4) rouka M,(V15; — 1) samnca u paccTosiHHE MEKLY
ero Qokycavu 2¢ ==8;

5) Touka MI(Q; -—-—g—) 3JJIMNCA H €ro SKCLUEeHTPHCHTET

g =

.
]

w) o

6) touka M,(8; 12) snnunca u paccrosiuue ry==20 oT
Hee JI0 neBoro ¢okyca; p

7) touka M,(— V5; 2) 3
9/INTUIICA W PaCCTOSHHE Me-
KAy €ero JQHpeKTpHcamu
pasHo 10,

466. Onpexeautb 3KC- L L
UCHTPHCHTET & 3JJHuNca, 77 7 73
SCNHU;

1) ero manasa ocb BUI-
Ha u3 (OKycOB MOA YrJoM
B 60°;

2) oTpe3oK MexAy hokys
caMi BUJAEH H3 BEPLUHH Ma-
JOi OCH TIOZL IPSMBIM YTIOM; -

3) paccrosiHHe MeXAy LUPEeKTPUCAaMH B TPH pasa GoJab
e PaCCTOAHUS Mexay (HOKycaMH, _

4) OTpe3oK MNepHeHAHKY/spa, OMyIIEHHOro K3 ue:x:
3JNIMIICAa Ha ero JHPEeKTPHCY, AJHTCS BepLIMHOH 3.
MOMoJaM. |

467. Uepes dokyc F saaumnca npopefeH MeprneHAUKYIsAD
K ero 6osblioi ocu (puc. 15). Onpeneanutb, NPH KAKOM 3Ha-

YeHHHM 3KCIeHTpucHTeTa anunca orpesku AB u OC 6ynyr
napaJnnenbHbl,

Puc. 15.
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468. CocraeuTb ypaBHéHHe samumca ¢ HONYOCAME @, b
uentpom C(xo; o), €CaM H3BECTHO, YTO OCH CHMMETDHH 3J1-
JMTCA MAPAaJIeNbHbl 0CAM KOOPIHHAT.

469. dnnunc xacaercss ocH aBeumee B TOUKe A(3; 0) u
OCH opauHaT B Touke B(0; —4). CocraBats ypaBHeHHe
9TOTO 3JIIHIICA, 3HASA, YTO er0 OCH CHMMETPHH MapaJiic/bHbl
KOOPIHHATHBIM OCSIM.

470. Touxa C(-—3; 2) siBaseTcs HEHTPOM 2aMMICA, Ka-
caiolierocs 06eHX KOOPAMHATHBIX oceil. COCTAaBHTb ypaB-
HCHHE 3TOTO 3/IIMIICA, 3HASA, YTO €r0 OCH CHMMETPHH napas-
JIeNIbHbl KOOPJAHHATHBLIM OCSIM.

471. YcTaHoRHTD, uTO Kaxaoe u3 cJaelyOUHX ypaBHEeHHH
ONpPELCNACT SJIMNC, H HAaHTH KOOpJHHATH ero ueHtpa C,
fIONYOCH, SKCUEHTPHCHTET H YPaBHEHHSl NUPeKTPHC:

1) 5x2 4+ 9y — 30x 4 18y + 9 = 0

2) 16x% 4 2542 + 32x — 100y — 284 = 0:

3) 4x*> 4 3y2 — 8x + 12y — 32 = 0.

472. YcraHoBHTb, KaKue JIHHHH ONperefsioTesl CAeAYIo-
LIIHMH YPaBHEHHUSIMH:

) y=—7+2 V6 For— 5
2) y=l—%v———m;

8 x=—2V—-5—6y— g
Yr=—5+35VETo—p.

H300pasute sti auuun Ha yeprexe.

473. Cocraruth YpaBHeHHe 3/JIHNca, 3Has, YTo!

1) ero Gombwasa och paBHa 26 n oKycH  cyThb
Fi1(=10;0), F2(14; 0);
- (iZ- l1&1){‘0 Majasi ocb paBHa 2 u OKyCH cyTb Fi(—1; —1),

2015 1)3

3) ero pokycsl cyTh F, (— 2 -gi), Fy (2; -—-—g-) U 9KCLIEeH-

2
TPHCHUTET &= -];—-;

4) ero ¢okycr cytb Fi(1; 3), F2(3; 1) u paccrosnue
MEXKAYy AHpEeKTpHcaMu paBHo 12 V2.
474. CocTaBHTb ypaBHeHHe 3/IHMCA, €CJH H3BECTHH €ro

SKCHEHTPHCHTET a=—-3, ¢pokyc F(2; 1) u ypaBHeHHe COOT-
BETCTBYIOLUEH AHPEKTPUCH X — 5 = 0,
70
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475. CocTapuTh YpPaBHEHHE 3JJIHMCA, eClY¥ U3BECTHH ero
1 -
BKCIlEHTpHCHTET &=, (okyc F(—4; 1) u ypapHeHue

- - - — 0
COOTBETCTBYIOIIEH AHPEKTpHCH Y =+ 3 ' ]
476. Touxa A(— 3; —5) Jexur Ha aanunce, GoKyc Ko
roporo F(—1; — 4), a cooTBeTCTBYIOLIaA AHPEKTpHCA AAHA
ypasHenneM x— 2 ==0. CocTaBATb YypaBHEHHE 3TOT0 3I
JIATICA.
477, CocTaBuTh ypaBHeHHe 3JJMICA, €CTH H3BECTHB €ro

SKCUEHTDUCHTET 8=%, dokyc F(3; 0) u ypaBHeHHe COOT-

pyiommei AupekTpucel ¥ +y — 1 =0.
BET%’B‘. Tlgu::aanj(Q; p—- 1) nexuT Ha 2anunce, GOKye KOTO-
poro F(l; 0), a cooTBercTBylOIlan AMPEKTpUCA NaHA ypdB-
HenueM 2x —y — 10 = 0. CocraBuTb ypaBHEHHEe 3TOr0 3J-
.nun;:'?g. Touka M;(3; —I1) aBAseTCs KOHUOM MaJoi _c_)csx
anaunca, Gokycsl KOTOPOTO JeKaT Ha MPsSMou y+6-—a:
CocraBuTb Y,EEBHCHHG 5TOTO 3JJIMICA, 3HAs ero SKCLEeHTP
V2

CHTEeT &€ gy il

480. Haiita ToukM mepeceyenus npsimont x 42y —7=0
u saaunca x2 -4 4y2 = 25. ) __
481. Haiitu Touxy nepeceueHus npamoif 3x+10y—256=0

x2
 snmunca = 4 L-=1.
o : 3x—4y—40=0

482, Halitu TOukH mepeceueHus npsmon 3x—4y

2
X
u saamnca Iz + -%- =1.

483. OmpenennTb, Kak pacnojioxKeHa mnpsMas OTHOCH-
TeJbHO 3JUJIHNCA; MepeceKaceT JH, Kacaercs HJH MPOXOAHT
BHE €ro, ec/Id NpsMas U dJJHNC 3aJaHbl CCAYIOUUMH ypaB-
HEeHHAMII:

2 2x+4y—10=0,
x2 yi’ s
st ="b

3) 3x+2y—20=0,

x2 y? e
o tw="

484. OnpenesuTh, IPU KAKHX 3HAUCHHAX m MpsaMas § =
¥ el ik y l; 2 aeTca eroj

1) mepecekaer saaunc oy -+ 5 =1 ) Kac
3) mpoXxoauT BHE 3TOr0 JJIHNCA.
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435. Beipeetn yenoswe, npu KOTOpOM NmpaAMasn y = kxt-m
x? Y2
Kacaetca aagannca -+ =1

486. CocraBith ypaswemne KacaTeqbHON
2

K 3JJUMNCY
x? )
=) + ¥ I B ero Toyke M (xy; Yi).

x2 2
487. Noxasats, yto KacaTeJbHble K 3JHTCY =+ *g-g- =

= 1, npoBenennbie B Kommax ommoro H TOTO Xe IHaMeTpa,
apannenphel. (dnaMeTpoM smnnca wassipaeres ero xcp-
Aa, Mpoxosuias yepe3 uewrp.)

488. Cocrapurs yPaBHelluss KacaTesbHBIX K JLTHIICY

2 2
-;—ro— = —2%-= l, mapannenbubix npamoi 3x 42y 4+ 7 = 0.

489. Cocrasuts YPaBHeHHA KacaTelbHBIX K BJITUIICY
X% 4- 442 = 20, NCPNEHANKYNSPHBIX K NPSMON 2x—2y—13=
=0

2 2
490. TMposectn xacatenbymie K 3/JuIcy %5+%-=1

MapannieabHo mpamof 4x — 9y + 23 =0 u BBIUHCTHTH pac-
CTOsTHUE d MeXKIy HEMH,

2 2
491. Ha sanunce %+%—=I HaiiTH TOuky M,, 6.u-

XKalyio K npsmMoi 2 —3y4+25=0, y BBIYHC/HTB pac-
CTosiHKe d OT Toukn M, 1o 3Tof IPAMOH.

492. U3 Toukn A(—Iég; ~3—) UpOBeIeHBl KacaTe bHble

2
K 3aauncy gb—+-%~=-1. CoctaButh ux yparuennus.
493. Us toukn C(10; — 8) npoBeneHb kacatembHHe K
2 2 :
SJITHICY g—5+-i-’—ﬁ~== . Cocrasurp YPaBHeHne xopam, co-

CAMHAIOLIEH TOUKH KaCaHus.
494. U3z moyky P(—16; 9) OpOBeIeHBl KacaTesbHble K

2 2 ;
SJLTHIICY —'-';—+ %— = 1. Buiuncauts pacerosuue d or TOYKH

P 1o xopani SJ/UTHICA, COCNMHAIOWIeH TOYKH KacaHHs.

495. dnnunc mpoxomut depes touky A(4: — 1) u xa-
CacTCs npsaMoll X <44y — 10 = 0. Cocrasuts VpaBHeHHUe
STOTO 3/IMICA NPH YCJIOBHH, YTO ero ocy COBMAXaIOT C ocs-
MY KCOpIHHAT.

496. Cocrasuts YPaBHEHHE SJLIHMCA, KACAWOLIErocs HBYX
IPAMBIX 3% — 2y —20 =0, x + 6y — 20 = 0, npu YCJ0BHH,
UTO €r0 OCH COBMNANAIOT ¢ OCSIMH KOOpRHHAT.

497. Iokasats, uro pOHM3BeleHHEe DPACCTOSIHHI OT leH-
TPa snJunca X0 TOYKH NnepeceyeHus 106oi €ro KacaTeJabHOH
72
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g = —

R S

¢ doxanbHoH OCbIO M IO OCHOBAHHSA MePNEHNMKYASIDA, ORY-
IICHHOTO M3 TOYKH KacaHus Ha (OKaJbHYIO OCh, €CTh Beﬂ};:
UHHA NOCTOSIHHASA, paBHAs KBAaApaTy GOJIbIIONH MOJYyOCH 3J

Jiunca, ) s

498. JlckasaTb, uTo NpoH3BeJleHHe PacCTOSTHHH OT (POKY
COB MO MI0GO¥ KacaTeqbHONH K 3JJIHICY PaBHO KBaApaTy
Maoil MoJyOCH.,

499. f‘Ip)S’IMElﬂ X — y—5 =10 kacaercs 3Jasiunca, (bor';}écm
KoToporo Haxonsarca B toukax Fy(—3; 0) u F:(3; 0). Co-
CTaBHTb YpaBHeHHe 3TOTO 3JJIHICA.

500. CoctaBHTb ypaBHeHHe 3/HMnca, (OKYCH KOTOPOTO
pacrnosioxeHbl Ha ocu abcuucc CUMMETPHYHO OTHOCHTE/IBHO
Hayana KOOPAHHAT, €CJH H3BECTHH YpaBHEHHe xacaTeI;'nfo;
K anauncy 3x 4+ 10y — 25 =0 u ero manas noayocs b = 2.

501. [lokasaTp, uTo npsaMas, KacalolAasacs 3/1JHNCA B He
KoTopoit Touke M, cocraBasieT paBHble YIJbl C (pOK&JlebIMH
panuycamu FM, F2M u npoxonur BHe ;zr‘na“f:m-ffg.

X
— —— T -

502. M3 neBoro ¢okryca sasunca = + 55 =1 non 1y
nelM yriom o K ocu Ox nanpaBsen Jyu cBera. Hssecrtno,
uto tg o =—2. Ilofiga 10 aanunca, Jyy ot Hero oTpasHics.
CocraButb ypaBHeHHe NpPAMOH, HA KOTOPOil JIEXKHT OTpa-
KEeHHBIH MyY, ‘

503. OmnpefenuTs TOYKH nepeceg;nuﬁo IBYX 3JJHINCOB:
¥ 492 —45 =0, 224+ 9y> —6x — 27 = 0. gl

_IE_‘:04. Y6enHBILKCh, YTO ABA 3/JAHNCA N2X24miy’—m2n2=
=0, m2x® 4+ n2y2 — m?n2 = 0 (m 5= n) nepecekaloTcs B Ue-
ThIPEX TOYKaX, JIeXallHX Ha OKPYXKHOCTH C LEHTPOM B Ha-
yaje KOOPAHHAT, OMpPeAeJHTb paguyc R 3rtoit oxpymﬂogrofg.

505. JlBe mnockoctH o u B 06pasywT yroa ¢ = -
Onpenennts mosmyocn asasumnca, NOMYYEHHOTO MPOEKTHPOBA
HUeM Ha IJIOCKOCTb B OKPYXKHOCTH paauyca R = 10, nexa-
Lie#f Ha NJOCKOCTH o. . _

506. danunc, Manas MmOMyoch KOTOPOTO paBHa 6, sB
JseTCsl MpPOeKuHed OKPYKHOCTH paxuyca R = 12. Omnperne
JUTh YToJM @ MeXOy IJOCKOCTIMH, B KOTOPBIX JeXKaT 3J-
JIUNIC H OKPYIKHOCTb.

507. HanpaBasomwed#t xpyraoro uuAMHApPa sBASETCS
OKPYXKHOCTb paauyca R == 8. OnpelesuTb NMoAYOCH 3JJIHMII-
ca, MOJYYEHHOTO B CEYeHHH 3TOro unmgégpa MA0CKOCTBIO,
HaKJOHEHHOH K ero ocH mox yraom ¢ = 30°.

508. Hanpapadwomeft Kpyrioro UMJHHAPA SIBJASETCS
OKpYXHOCTb pagmyca R=1/3. Onpemeaurb, moa xakum
YIVIOM K OCH LHJIHMHAPA HYXKHO ero nepeceyb IMJIOCKOCTbIO,
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4TOGLI B CEUeHHH NOMYYUTH SJITHNC ¢ GOJbLION nGayOCHIO
a=2,

509. PaBHOMepHEIM cxKaTueM (WM paBHOMEpPHBIM pac-
TAXKEHHEM) NJOCKOCTH K OCH abCHHCC HA3BIBACTCS TAaKOe
NpeoGpasoBaHye TOYEK MJIOCKOCTH, IPH KOTOPOM IPOH3BOb-
Has Toyka M(x; y) nepememwaercs B Touky M’(x’; y’)
(puc., 16) Tak, uto ¥’ = x, ¥y’ = qy, rae g > 0 — noCcTOAH-

Hasi, Ha3biBaeMas Kos(duuuen-

i-y TOM PaBHOMEPHOTO CXKaTHS.
| | AnanornyHo  ompeneasiercs
| ?M PaBHOMepHOe CXaTHe MJIOCKOCTH
i
: | _
| G MY
| e o M B o o O = O
il I
{ |
.'
ag & i 7
Prc. 16. Puc. 17.
kK ocd Oy npu nomomnu aBHeHHH X' =qx, Yy =
(puc. 17). yp ax, Y y

Onpzeﬂemznb, B KaKyl0o JIHHHIO mpeoGpasyercs OKpYK-
HOCTb X2+ 2 = 25, ecan kosdHuHeHT PaBHOMEDHOTO CXKa-

THA TJIOCKOCTH K OCH abcuuce g =—;-.

510. Koaq:tpuaunem PaBHOMEDHOI'O C:KaTHS MJOCKOCTH K
ocd Oy paBen %+ OnperenuTs ypasHeHHe JHHHH, B KOTO-

2 2
PYIO NpH TakOM CXXaTuu npeobpasyeTcs S/1MUNC -f—ﬁ- + -%— =
= ll
511. HafiTu ypapHenwe Jununm, B KOTOpylo mnpeoGpa-
' %2 2
syeTcsa 3JMuInC -E—+%-= l npu mBYyX nocsaemoBaTesbHBIX

PABHOMEDPHBIX CXKATHSAX MJIOCKOCTH K KOODAMHATHBIM OCSM,
€CTM KO3(h(HUMEHTHI PAaBHOMEDHOTO CKATHS MJOCKOCTH K
ociM Ox 1 Oy paBHBI COOTBETCTBEHHO -;— H o
512, Onpenenntb KoapuunenT ¢ PaBHOMEPHOrO CKaTHd

2 2
MIOCKOCTH K ocH OX, TpH KOTOpOM mamme A+ 4 = 1

x? y*
npeoGpasyeTcs B 8JJHIC % T =1
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513. Onpenenuts K03pHUUEHT g PABHOMEPHOTO CRATHA
2 2
NAOCKOCTH K ocd Oy, MPH KOTOPOM 3/IHIG §—1+%g=l
2 2
mpeoBpasyercs B SIIHNC r + 5= =
514, Onpeneanuts KO3QOHUHEHTH ¢4 U G2 JBYX MOC]IE0+
BAaTENbHBIX PABHOMEPHBIX CXKATHH MJI0CKOCcTH R ocsiM Ox 1

2
Oy, npH KOTOPHIX BJIHIC —g%—!—%ml npeoGpasyercs B
OKPYXHOCTh X2 4 42 = 16.

§ 19. TunepGona

I'unep6onofi Ha3bLIBAETCA [EOMETPHUECKOE MECTO TOYeK, NI KOTO-
pBIX pas3HOCTh PACCTOSIHUE OT ABYX (HUKCHPOBAHHBIX TOYEK [JIOCKOCTIH,
Has3piBaeMblX (POKYyCaMH, eCTh [OCTOSIHHAs BesiHuMHa; YKasaHHast pas-
HOCTh Oepercss nmo aGCOMIOTHOMY 3HAueHHI0 M o603Hauaertcs OOBIUMHO
yepes 2a. dokycw runepboan obosuayaiwor 6yksamu F1 u Fa, paccros-
HHe MexXjay HHMH — uepe3 2¢. Ilo onpenenenuio rumepGoant 2a << 2c,
HiH a < c.

. M
b 8
’ . [2 ’\ A "3
I3 a—7N\G L
P
|
Puc. 18.

ITyetv pana rumep6osa, Ecam ocnm AeKapToBOA NPAMOYTOJBHON CH-
CTeMbl KOOPAMHAT BbIOPaHBI TaK, 4TO (GOKYCH JaHHOR THMepBOaBl pac-
MOJAraloTcs Ha OCH aOCUHCC CHMMETPHUHO OTHOCHTENBHO Hayaja Koop-
JIUHAT, TO B 9TOH CHCTEMe KOOPAMHAT ypaBHeHHe TuUmepOoJH HMeer BUI

%2 y?
- —g=0 (1

e b=V = a2 YpaBuewne Bupa (1) HasbiBaerca KaHOHMYECKHM
ypaBHetinem runepGonbl. Ilpu ykasaumHoM BeI6Ope CHCTEMBI KOOPAHHAT
OCH KOOpJIMHAT SIB/IAIOTCH OCSMH CHMMETPHHM runep6osbl, a Haualo
KOOPAHHAT — ee IleHTpPoM cHMMeTpuu (puc. 18). OcH cHMMeTpHM rHmOep-
GonEl HA3BLIBAIOTCS MPOCTO €e OCAMH, LEHTP CHMMETPHH — UEHTPOM
runep6onel, I'mnepGona mepecexaeT ORHY H3 CBOMX OCell; TOUKH
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fMEpEceuenns Ha3LIBAOTCA BepmUHamy runepboasl. Ha puc. 18 mepmmnm
runepGoasl cyTs Toukn A’ n A,

[Mpamoyroabuuk co CTOpPOHaMH 2a W 20, PACHOJNOMKEHHBI CHMMeT-
PHIHO OTHOCHTEJIbHO OCCH rHMEpGONbl M Kacalouufics ee B BepuiHHax,
HA3bIBACTCH OCHOBHEIM NMPAMOYTOJBHHKOM rHnep6o.ebl.

OTtpeskn nunol 2¢ w 2b, coexunsiomme CePETHHEl CTOPOH OCHOB-
HOTO NpSAMOYroJIbHHKA IHMNEepGOJbl, TaKXKe HA3BIBAIOT ee OCAMU. JIHArO-
HAMH OCHOBHOTO MNPAMOYrNNbHHKA  (HEOTPAHHYCHHO NPOROIKeHHbIe)
ABAAIOTCH aCHMATOTAMH FUNep6OIbl; HX YDABHEHHS CYTb:

- E’ x! y = m— _a" X.
¥papnenne

£ ¥
— = =1 ®)

onpelensieT runep6oay, CHMMETPHYRVIO OTHOCHTEIBHO KOOD/HHATHBIX
oceit ¢ PokycaMu Ha OCH OpAUHAT; ypaBHen#e (2),kak u ypasuenue (1),
HA3bIBACTCS KAHOHHYECKHM YpaBHEHHeM THNep6oib:; B 3TOM ciyyae
TNOCTOsIHIIAA DA3HOCTL PACCTOSHUL OT NPOH3BONBHOH TOUKH runep6obl
Ro ¢oxycos pasna 26.

Bé rAnepGo.IL, KOTOphie OMPefesIoTes YPABHEHHAMHY

x? y? x? y?
@ TE=l —at =

B on{{{oﬁ H TOH e CHCTeMe KOODAMHAT, HA3bIBAIOTCA COMPIMKEHHBIMA,
unep6ota ¢ paBHLIMH NOAYOSICMH (a = b) rasmiBaetca paBHoCTO-
PoliHen; ee KaHOHHYECKOe YpaBHeHHE UMeeT BHI

¥—yl=0a> wm =g yl=g?
Usucno

A€ @ — pacCTOfHue OT LEHTPA THMEpPGOJbl O ee BepIIHHB, HA3HIBACTCS
SKCUCHTDHCHTETOM rHnepGoan. OueBuAHO, A5 0605 runepbosel ¢ > 1.
Ecin M(x; y) — npon3ssosbras Touka THNEPGO/B, TO oOTpeskn F\M
n FoM (cv. puc. 18) HasuBaloTcs hoKambHbIMU paguycaMH Touku M,
Qokanbiibie paanycH TNYeK MpaBof BeTBH FHIePGOJIE BLIYHCAAITCH MO
dopmyaam

ry=ex+a ryo=gx—a,

OKabLHBIE PafHyCHl TOYEK JeBOfi BETBH — 1o bopmynam
r=-—=g¢x—a rop=-—=gtx+a

Ecan runepGona sagara ypasnenuem (1), To npambe, onpegense-
Mble YpaBHeHUSIMH

a
x--—-a-, X=—,

HasblBAlOTCA ee MpekTpucamu (cM. puc. 18). Ecaw rumep6ona samana
YpaBHeHueM (2), TO AHPEKTPHCH ONMPeACIAIOTCH YPAaBHEHHAMHU

=2y ik
y e Y=
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Kaxaas nupektpuca ofmamaeT creayioumuM  cpoficToom:  ecan
r — pacctosiliie 0T MPOU3BOIbHON TOUKH THNep6OaB 10 HeKoToporo ¢o-
Kyca, d — pacCTOsHHE OT TOH KC TOYKH A0 OJAHOCTOPOHHEH € 3THM
r
(OKycOM JHPEKTPHCHI, TO OTHOWCHHE —~ CTb TNOCTOTHHAA DeTHUHNA,
paBHasi 3KCHEHTPHCHTETY THIepOOkL:

—=e¢
d_ -

515. CocraBuTh ypaBHeHHe THIep6OL, GOKYCHl KOTOPOit
pPacmoyioKeHbl Ha OCH abCUHCC CUMMETPHYHO OTHOCHTEIbHO
Hayaja KOOPJAHHAT, 3Hasl, KpOMe TOro, UTO:

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

2) pacctosiHHe MeX1y ¢okycamu 2¢ = 10 i och 20 = §;

3) paccrosinne Mexnay ¢oxycamMu 2¢ =6 u 3KCUECHTPHU-

CHTET &= —2",

4) ocb 2a = 16 1 5KCUEHTPUCHTET & =—i—:

5) ypaBHeHHs] aCHMITOT y= i—g X M pacCTOsTHHE MeXK-
ny ¢okycamn 2¢c = 20;

6) paccrosHHe MeX1y NHPEKTPHCAMH PaBHO 22% H
paccrosiHue Mexay (orycamu 2¢ = 26;

7) paccrosiHMe MexIy IHPEeKTPHCAMH paﬂ.ﬂo-:i.)—2 H OCh
2b = 6;

8) paccrosiHMe Me:KAy NHPEKTPHCAMH paBHO % U 9KC-

3
HEHTPHCHTET &= 7}
3
9) ypaBHEHHS aCHMNTOT y== <X U PAacCTOAHHE Me-

®Iy AHPEKTPHCAMH PaBHO 12%.

516. CocraBuTb ypaBHeHHe THIEPOOSBI, HPOKYCHI KOTOPOIT
PacCMoJIOXKEHbl HA OCH OPAHHAT CHMMETPHUYHO OTHOCHTETBHO
HayaJia KOCDAHHAT, 3Has, KPOME TOrO, UTO:

1) ee nonyocu @ =6, b = 18 (6ykBoit @ MH 0603Ha-
yaeM moJsiyoch TMAep60.ibl, pacmONOKEeHHYIO Ha OCH abcuuce);

2) paccrosHne MeXAy ¢okycaMu 2¢ = 10 U dKCUeHTpU-

CHTeT & =33
_ 12
3) ypaBHEHHSI ACHMIOTOT Y=+ <X ¥ paccrosiHue

MEeXJy BepIIHHaMH paBHO 48;
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4) paccrosimne Mexmy mHpeRTPHCAMH paBHo 7 —Tl,- H 3KC-
HeHTPHCHTET &= -~

'
5) ypasuen T = =
yp 5 aCHMNTOT y ==z — X H DPACCTOSIHHE Me-
WAy AUPEKTPHCAMH paBHO 6 £

517. Onpegenurs noayocu a u b
. KaykJ10¥% U3 cJe
runep6ou: ! : o

2 2 2
D g—%=0L 2 L—y=1; 3 r—tp—15

4) 8 —y?=1; B) 4x2 — 9y = 25, 6) 256x% — 1642 =1;
7) 9x2 — 6442 =1,

518. Ilana rumepGosa 16x2 — 9y2 == 144, Ha#fitu: 1) no-

JyocH a u by 2) dorycH; 3) skcmeHT HCHTeT} 4 aBHEHUS
acHMINTOT; 5) ypaBHeHHS ,ﬂHpeKTpHC.p Y

19. ana runep6ona 16x2 — 9y2 = —144. Hantu:

1) monyocn a u b; 2) doxycs; 3) skcuentpucurer; 4) ypas-
HEHH aCHMNTOT; 5) ypaBHeHHS AUPeKTpHC.

520. Boryuenuts MJIOMWAaNb TPEYroMbHIKa, 06pa3oBaHHOro
2
ACHMNTOTAMH TUIEP6OJIbI i;—- — —% =1 u npamofi 9x
H— Qy — 24 = (),

521. YCTaHOBHTb, KaKHe JHHHH ONpeAeNsioTCs C/eLyIo-
M1 MY ypaBHEHUSIMH:

D y=+3VF@=9; 2 y=—3VEFT:
) x=—3VFTG 9 y=+ LVT 5.

HM306pasutb aTh aunuK Ha yepTexe.
522. ITana touka M,(10; — V'5) Ha runep6one —g—;-—-
yZ
55 = 1. CoctaBuTh  ypaBHeHus NPAMBIX, HA KOTOPKIX
Jaexar  (okaabHble pasuych TOUKH M,.
523. Y6euBIIHCD, YTO TOUKa M, (—5; —;l) JEeXHT Ha ru-
x2

£ _ 9
nep6ouie 5 — ¢ =1, onpeneauts ¢oxaabhue pagHycHl

TOYKH Mj.
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524. Skcuentpucuter runep6oan & =2, POKAMbEBII pa-
Inyc ee TOukH M, MpoBeleHHbIH "3 HexoToporo ¢oxyca,
pasen 16. Buiyucautbh paccrosiHue ot ToYkd M mo ogHOCTO-
POHHEH C 3THM (POKYCOM IHPEKTPHCHI.

525. DKCIEHTPHCHTET TUMep6OJbl & = 3, PACCTOSHHE OT
TOYKH. M runep6ossl N0 AHPEKTPHUCH® PaBHO 4. BHIYHCAHTS
paccrosaHue oT TOYkKH M 10 oxyca, OTHOCTOPOHHErO € ITOH
AHPEKTPHCOR.

526. DxcueHTpUCUTET TUMEP6O/Ibl € =2, LEHTD ee JeKUT
B HauaJie KOOpAWUHAT, oauH U3 ¢okycos F(12; 0). Bruu-
CIUTb pacCcTosiHde OT To4ykn M, rumepGoabl ¢ abcnuccoii,
H)aenoﬁr 13, mo IHpPeKTPHCH, COOTBETCTBYIOMIEH 3aJaHHOMY

OKYyCY.

3
527, DKClUeHTPHCHTET TUnep6Oo.Ibl €=, LEHTp ee Je-

XKHUT B HayaJe KOOPAHHAT, OfHA M3 JHpEKTPHUC JaHA ypas-
HeHHeM X = — 8. Brpluucautp paccrosidpie or Touku M,
runep6osnl ¢ abcuuccoir, paBHon 10, 10 ¢okyca, cooTser-
CTBYIOILIETO 3aJaHHOH AUPEKTPHCeE. .

2
528. Onpenenutb TOYKM runep6o.ibl %&' —-%-6—= I, pac-

CTOsIHHEe KOTOpBIX 10 mpaBoro ¢okyca pasHo 4,5.

2 2
529. Ompesie/uTh TOUKH THNepOOIH 5 — Y= =1,

CTOSIHHE KOTODHIX 10 JeBoro (pokyca pasHo 7.
x2 2

530. Yepes nesbift hokyc runep6oisl T ‘g'g‘ =1 mnpo-
BefieH TIepPNEeHAHKYJISAP K €e OCH, COoAepKalled BepUIHHDI.
Onpeneautb paccTosHust OT (OKYCOB A0 TOUEK MepecedyeHHs
3TOr0 NepneHAHKYyJsipa ¢ runep6oson.

331. TMonb3ysch OAHHUM LHMPKYJEM, MNOCTPOHTb (HPOKYCH

2 2

rHmepGo = — 4= =1 (cuntasi, 4TO OCH KOOPAHHAT
H306paxeHs H MacmrabHas enlMHHILA 3a1aHa).

532. CocraButh ypaBHeHHe rHnep6osbl, (GOKyChl KOTO-
poH Jexar Ha OcH abCUUCC CUMMETPHUYHO OTHOCHTENbHO
Hayana KOOPAHMHAT, eCJH JAHBI:

1) Touku M;(6; —1) u My(—8; 2V 2) runepGo.s;

2) mouka M;(—5; 3) runmepGOJILI U SKCUEHTPHCHTET
e=V2

3) Touka M, (—g-; ——1) runep6oJbl H ypaBHEHHS acHM-
NTOT y = = %—x;
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5
4) Touka M, (-—- 3; ?) rUnepGoJibl ¥ ypaBHeHUS THpeEK-
TPHC ¥ = =% %;
5) YpaBHEHUS] aCHMNTOT y= == %x H YpaBHEHHA AH-
PEKTpHC X = =+

ot
5

533. OnpenenuTh 3KCUEHTPHCHTET PaBHOCTOPOHHEH TIH-
nep6okbl,

534. Onpenenutsb SKCLEHTPDHUCHTET TruUnepboJibl, ecJd OT-

PE3OK Mexk1y ee BepWIHHAMH BHICH H3 (OKYCOB comps-
¥EHHOH runep6oasl mox yriaom B 60°,

535. Doxychl runepGoNB COBMANAlOT boxycamu 3s-

x2 y?
JIMnCca E'F?:l' CoctaButb ypaBHenne runep6o.l,

€C/TH ee 3KCIICHTPHCHTET & = 2,
536. CocraBuTh ypaBHeHHe runep6osbl, (OKYChl KOTO-
2 2

POl /exaTr B BepUIHHAX 3.HIiCA —fm—+-g—4=1,

PEKTDHCBbI TIPOXOAAT 4eped (hOKYCH 3TOro 3J.HMCA.
i 537.2,H.0Kasarb, 4TO paccrosHue OT (okyca rumepGosbi

L SHI
a7 — 7 = | 10 ee acuMntoTH pasio b.
538. JlokasaTh uTo PON3BE/CHHE PACCTOAHHA OT .o~
“ X y*
Goit TOUKM runep6o.IL oF — pr =1 1o xByx ee acummnror
a’h®
39 il
539. Jlokasatb, 4T0 miomianp napaJ.ejorpamMMa, orpa-
2 2

HHUYGHHOTO aCHMIOTOTAaMH mnepﬁo.nbl

a au-

€CTh BeJIHUHHA NOCTOAAHHAsA, paBHasa

X L
 — =1 n nmpa-
MEIMH, NDPOBECHHBIMH 4epe3 M00yl0 ee TOUKy Mapaenbe

HO aCHMNTOTaM, eCTh BeJHYHHA -IOCTOAAHHAas1, paBHas %é'-

540. CocTaBuTh ypaBHeHHe THNEPOOJBl, eClH W3BeCTHB
€¢ noayocn a H b, uentp C(xo;40) u dokycsl pacnoJo-

KEHBI Ha TpaMoit: 1) mapannenbhoir ocn Ox; 2) napa-
JenbHo# ocu Oy.

541, YcraHOBHTb, uTO Kaxioe u3 CIeAYIOIINX ypaBHe-
HHH onpexaenser runepGony, u wHafitu KOOpDAHHATH ee
uentpa C, mnoayocu, SKCLEHTPUCHTET, YPaBHEHHSA aCHMII«
TOT H ypaBHEHHS] AHPEKTPHC:

1) 16x2 — 9% — 64x — 54y — 161 =0;

2) 9x% — 1642 4- 90x + 32y — 367 =0;

3) 16x% — 942 — 64x — 18y + 199 = 0.
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' 542. YeTaHOBUTH,

JUHHH OoNpeneasarTca cJjes

Kakue
AYIOIIVMMH YpaBHEHHAMU:

1) y=_1+-§-]/x2—4x—5;
9) y=7—= V& —bx+ 13

3) x=9—2V ¥+ 4y + 8
4) x=5—-3VFTFay—12

M306pasuTb 3TH JIHHHK HA YepTexXeC.

543. CocraBHTb ypaBHeHHe TrHNepGoJbl, 3Hafl, UYTO:

1) paccrosnne Mmexay ee BepmiMHamMu paBHO 24 u do-
Kycnl cyTb F,(—10;2), Fa(16;2);

2) dokycel cyty Fy(3;4), Fo(—3;—4) un paccrosaHue
MEeX1y JHpeKTpHcamu paBHo 3,6;

3) yron wmexiay acummnroramu paseR 90° u  QoKycH
cyTh Fi(4; —4), Fo(—2;2).

544. CocraBuTb ypaBHeHHe rHNepOO/bl, €CTH H3BECTHH

I
ee sKcueHTpucHrer e=—, (okyc F(5;0) u ypaBHeHue

COCTBETCTBYIOIIEeR AHpeKTpHCH 5x — 16 = 0.
545. CocTaBuTh ypaBHEHHE TUMepOO/B], €ClH H3BeCTHbI

€¢ 3KCUEHTPHUCHTET e=-g—, tdokyc F(0;13) m ypaBhe-

HHe COOTBeTCTBYWOLIed JupekTpHch 13y — 144 = 0.

546. Touka A(—3; —5) aexunT Ha runepbose, (okyc
Kotopo#i F(—2;—3), a CcOOTBeTCTBYIOLLAsS IHPEKTPHCA
naHa ypaBHeHueM X+ | = 0. CocraBuTb ypaBHEHHE 3TOU
runep6o.ibl.

547. CocTaBuTb ypaBHeHHe rHNepOO/bl, €CTH H3BECTHbI
ee skcuentpucuter e= )5, ¢okyc F(2;—3) u ypaBHe-
HHE COOTBETCTBYIOIIEH AHPEeKTPHCH 33X — Yy + 3 = 0.

548. Touka M,(1; —2) uaexutr Ha runepbouae, ¢okyc
KOTOpoH £ (—2;2), a COOTBEeTCTBYIOlIAs AHPEKTpHca AaHa
ypaBHeHueM 2x—y-—1=0. CocTaBHTb ypaBHEHHE 9TOMH
runep0oJbl.

549. JlaHo ypaBHeHHe pPAaBHOCTOPOHHEH THIIepGOJbI
Xx? — y? = q® Haijitu ee ypaBHeHHe B HOBO# cHcTeMe, NMpH-
HfIB 32 OCH KOOpJAHHAT ee aCHMITOTHI.

550. YcraHOBHMB, YTO KaxJoe H3 CJeAyIOLHX YypaBHe-
HAH omnpeneasier runepbosy, HalTH AAA KaXAOH M3 HHX
LLeHTP, NMOJYOCH, YPaBHEHHSI ACHMITOT H [OCTPOUTb HX Ha
yeprexe: 1) xy=18; 2) 2xy —9=0; 3) 2xy + 25 = 0.
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651. Hafith Ttoukm NepeceyeHus MpsSIMOl 24 — Y —=
10 =0 u runepGoss —gé- — '-ysi= L.

552. Hafitu toukn nepeceyeHHs: NPAMOH 4% — 3y —

2
— 16 =0 u runepSoan % — %;ﬂ 1.
553. Haiitu Touku MepeceueHus npamMofi  2x =y
r ' 233 .
o+ 1 =0 u runepGoanr -’;--——%—-: .
554. B caeayomux cayyasx onpexesnuth, Kax pacno-

JOXKeHa MnpamMas OTHOCHTEeJNbHO

rumep6oJIbI:
JIH, KacaceTcsl WU NMPOXO/HT BHE ee:

nepecexkaet

2 2

1 —_— — 3 — R iy
) ¥ —y—3=0, 5 . =

2) ¥ — — 2 9,
) x—2y 4+ 1=0, B 5 = [

3 ?‘-—— — .ﬁ._.ig_-—-
) 7x — 5y =0, 3 l6._[,

5%5. Onpememite, mpn Kakux 3HAYenusx m npamast
y===§~x—+rn

2
I) mepecekaer runepGoay 5 — ——3-'% == 1; 2) Kacaerest ee;

3) NpoXomHT BHe 3Tolh runepGo.Jbl.
556. Brisectu yCJ/IOBHE, DM KOTOPOM NpaMas y == kx-+m
: 2

KacaeTcst runep6o.bl

=
557, C oy
g ., OCTaBHTb ypaBHeHHe KacaTeJbHON K rumep6o.e

'a_z“'g}”z‘=l B ee Touke M, (x;; y).

558, JlokasaTh, 4TO KacaTeibHHE K runep6ogse, mpo-

BCACHHbIE B KOHLUAX OJHOMO H TOr
0 Xe AHa h
JICJIbHBI. AHaMmerpa, napaa

5595:? CocraBuTh ypaBHeHHS KacaTeqbHBIX K rumnep6osne
5 NEPNEHANKYMNSAPHLIX K NpAMONH 4x 4 3y —
==

: 560.2 CocTaBHTb ypaBHeHHs KacaTeqbHbIX K runepbone

X

)
T = 1, napannenpunx npamoir 10x — 3Yy+9=0,

561. Tposectn kacateabmble K runepGose %_%z=

==— 1 napaanenbro npsmoi 2x
10 2x 44y —5=0 u BbuHC-
JHTb PACCTOsIHKE d MEXAY HAMH.,
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—L i,

x?
20

- x? Tk =
562. Ha runep6one -54—~{§-=1 HaftTh TOYKy M,,
anxkanyio K OpaMoll 3x+2y -4 1=0, H BLUHCAUTD
paccrosinue d ot Touku M, 100 aTol NpAMOH.

563. CoctaBuTb ypaBHEHHE KacaTesJbHHIX K rumepbosae
¥2 — 42 = 16, npoBeleHHHX M3 Toukn A(—1;—=7).

564. M3 Ttoukun C(l;—10) npoBeneHb  KacaTeJNbHblE

2 2

K runepGoJe %——%: 1. CocraBuTb ypaBHEHHE XOPIHbI,
coeiHsIONel TOUKH KacaHUs.

565. M3 Toukm P(l;—5) npopeleHn KacaTelabHkIe

2

X
K runepbone —gm—y?ml. BoiuncanTtb paccroanue d

OT TOYKH P po Xopiabl runep6ofbl, COEAHHAOLIEH TOYKH
KacaHus.

566. T'unep6osa npoxoauT 4Yepe3 TOUKY A(Vﬁ; 3) "
Kacaercs npsamo#t 9x -4 2y — 15=0. CocraButb ypaBHe-
HHe 3TOf runep6OJBl [IPH YCJIOBHH, YTO €e OCH COBNALAIOT
C OCSIMH KOOpJHHAT.

567. CocTapuTh ypaBHeHHe TrunepbGoakl, Kacawoulencs

aIByX Opsambix: Hx—6y—16=0, 13x—10y —48=0,
NMPH YCJAOBHH, 4TO €€ OCH COBMNajaldT ¢ OCSAMH KO-
OpJAHHAT.

568. Y0eauBlUIHCh, YTO TOUKHM [lepeceueHus 3JJIHNca
2 2
L AN SIBASIIOTCA  Bep-

%,y 6 1
%+?=1 U runepO0Jbl T

IIMHAMHA OPAMOYTOMbHHKA, COCTaBHTb YypaBHEHHs €ro
CTOPOH.
2
569. Jlauel runep6oJbl %3---%=1 H Kakas-HHOYIb

ee KacaTeabHasi: P -—Touka mepeceycHHs KacaTeJbHOH
¢ ocbio Ox, Q — NMpOeKlHs TOYKH KaCaHHf Ha Ty e OChb.
Jloka3ats, uto OP-0Q = a“.

570. Jokasarb, uTo (OKychl rumep60Jbl Pacro/IOKeHbl
N0 pa3Hble CTOPOHBL OT JIOGOK ee KacaTesbHOH.

571. Jloka3aTh, YTO MPOU3BEAEHHE PACCTOSHHH ot ¢po-
KycoB o ni000of KacaTenbHOH K runepboae %-—%2-=1
eCTh BeJHYHHA IOCTOSIHHAs, paBHas b2,

572. Tpamas 2x=—~y—4 =0 Kacaerca runepGobI,
doxyce KoTopo#t Haxoastca B Ttoukax Fi(—3;0) wu
F3(3;0). CocraButh ypaBHeHHEe 3TOH THIEpOOJb.

573. CocTaBuTh ypaBHeHHe rumep6O/bl, POKYCH KOTO-
polt pacnosoxeHsl Ha CCH abCHHCC CHMMETPHYHO OTHOCH-
TeJbHO Haya/ja KOOpPAMHAT, eCJMH H3BECTHBHl ypaBHeHHe
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KacaTeJpHOM K rumep6one 15x 4 16y —36 =10 u paccros-
HHe MeX1y ee BepluHHaviH 2a = 8,
574. Jlokasath, 4T0 npamas, Kacaouascs THIep5O.Ibl
B HEKOTOpO# Touke M, coctasaser pasubie yrabl ¢ (pokaap-
HBIMH - paguycamu F\M,. FoM u mpoxoaut BHYTPH yrJa
1MFy, I i

575. U3 npasoro ¢okyca ranepoovib! T =1

MO yriioMm a(n<a<—23—:z) K 6cH Ox HampasieH Jyy

cBera. HMasBectHo, uto tgax =2. Hofiza 1o runepso.bl,
Jyd OT Hee orpasuiica. CocTaBHTh ypaBHeHHe NpsAMOH, Ha
KOTOPOH JIeXKHUT OTParKCHHDIN Jayu.

567. Jlokasatb, uTo 3aAMNC W runepdosa, HMelollHe
cbue hoKychl, mepecekaloTcs NOA MPSMBIM YIJIOM.

577. Kosduuuent pasroMepHOro cxkaTHSi N010CKOCTH
4
K ocu Ox pasen 5 - Onpenennts ypasnenue JanH#H, B KO-

TOpPYIO NpA 3TOM  C¢XXAaTUH Hp806p33}’eTCﬂ I‘HHGpﬁO»‘Ta
X2 E
e T = I .

16 9

YkKazanue Cu. 3agauy 509,

578. Kosdpduuuent PaBHOMEPNOro CxKaTud MIOCKOCTH
4
K ocn Oy pasen %+ Onpepeants ypasuenne quHun, B Ko-

TOPYIO MPH 3TOM  CXaTHH  NpeoBpasyercs
BT
25 9 B

579. Halitn ypasHenne amunm, s KOTOpyto Mpeobpa-
3yerca ranepbona x—y>=9 npum AByX mOC/IE10BATEb-
HBIX PaBHOMEDHBIX CKATHAX TJIOCKOCTH K KOOPIMHATHBIM

OCAM, ecau KO3DDHUUHeHTHl DaBHOMEPHOrO CXKAaTHA MJAOC-

2 5
KocTH K ocsiMm Ox u Oy COOTBETCTBEHHO PaBHBl = H —

3 Sit
580. Onpenenntb Kosdpuument g PaBHOMEPHOro ciKa-

2
THA IIOCKocTH K ocu Ox, mpH KoTopowm runep6o.1a 72%—-

- g.;. =1 npeo6pasyercs B runepGoay gg i 5{_; —1.

581. Ompexenuts Ko3pdhumHenT g PaBHOMEPHOro CKa-
2
THA TVIOCKOCTH K ocH Oy, npu KOTOpOM rumep6osa ifi— -

riunepoo.ia

y? %2 y?
— =g~ = lnpeobpasyercs s runep6osay TT—5=L
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582. Onpenenuts KOSDGUUMEHTH ¢y ¥ g2 IBYX TOCHEs

JoBaTeNbHbBIX pPaBHOMEPHBIX CKaTHH MNJAOCKOCTH K OCSIM

X _ ¥ —1 npeoGpasy-
Ox u Oy, npu KOTOPHIX runepbosa 75 — ¢
2

ol
etcst B rHnep6ony o= — ez =1L

§ 20. Mapab6ona

XKIOM
MMapa6oso HA3BIBAETCA [EOMETPHIECKOE MECTO B;?;e;; A_:l;lin:la nﬁx i
H3 KOTOpHIX pAacCTOSHHe [0 HEKOTOPOW tpm(cupoo a3 i
e HasmeaeM; g qu:lync;e;;;ogxa?Honglffﬁgggﬂ%élxvc napaboast 06o-
H npaAMo#, Ha3 I i y o
gﬁggag'rocﬁn 6pyKBoﬁ F, paccrogHue OT qu{yc% ﬂisI JpeKTPHCH! — O
Bod p. Uneno p maswiBaerca mapaMerpoM napabos b e
[Mycts pana wekotopas napaGona. BeepeM ne Pn e
HYI0 CHCTEMY KOOPIHHAT TaK, 9To6H ock abcumce np

D
e iz 2 il
r
0\ S f_a ‘z‘
i /
Puci%igl Puc. 20.

u ObLIa
¢oxyc AaHHOfI napaGoabl MEpNeHAHKY.IAPHO Kxoéml?::;'[fmggcnom}mm
HampaBJ/ieHa OT AHPEKTPHCH K dorycy; Ha4a.10 lpg) Bl onlcacseus
nocpefuHe MeXAy (OKYcOM W AMPEKTPHCOH (g?&ﬁ yﬁasueunen
KOOpAWHAT HXaKHHas napaboaa Oyaer onpeien

y? = 2px. (1
60416,
¥pasneune (1) HasbiBaeTCs KaHOHHYCCKHM ypaa;euﬂnaenzﬁol;i‘pamew
Bparoﬁ Xe cHCTeMe KOOPAHHAT MHpeKTpHca ITaHHO p
ypaBHeHHE

X == o= —,

2

b Tl e‘
®okanbHBA paauyc nponssosbHoli Toukk M(x; y\){ 11';3])360:15& (
AauHa OTpeaka FM) Moxer GuITb BbUHC/IEH NO GopMy:

, .di
=x 4+ 5
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[MapaGona umeer OJHY OCb CHMMeTpUH
Gosbl, ¢ KoTopo# owa nepecekaercds B eAHHCTBOHHOH TOuYKe,
Tiepecevenuss mapaGoJel ¢ OCbI0 H
SaHHOM BHIE BHIGOPe KOOPAMHAT
WeHa ¢ ocpio adcuuce, BepuIHHa
napaGoia JeXHT B nmpaBoii NONYIIOCKOCTH.

Ecan xoopaunarthas cucrema pa
MelleHa ¢ Ocblo mapa6o
6o1a 1exXHT B MeBoi n

Y= =9y, (2)

B cayuae, xorma wavamno xo

OCbI0 coBMelteHa och OpaunaT, mapa6oaa 6yaer uMeThb ypaBHeHHe

x2=2py, (3)
ECTH OHA NEXHT B BepXHell MOMYMIOCKOCTH (puc. 21), n
x? = — 2py (4)
— €CAH B HHXHEA NOJymIockocTH (pwe. 22),
y ; Yy
/i
14
7
p
e SF
J 2
i g
T
1
Puc, 21.

Puc. 22,

Kaxaoe us ypasuenni napaGosn  (2),

(3), (4), xak u ypaswe-
" Hue (1), wasbiBaercs KAHOHHYEeCKHM,

583. CoctaButh ypaBHenue napa6oasl,
POH HAXONHTCSA B HAYaje KOOPAMHAT, 3Hafl,

1) mapa6ona pacnosoxena s npasoit
CHMMETDHYHO OTHOCHTENBHO ocy Ok,
p=3; .

2) napaGona pacnonoxena B JeBOH o

JYIJIOCKOCTH
CHMMETpH‘!HO OTHOCHTEJIbhHO OCH Ox, H ¢e napaMeTp
p = 0,5;

L)

BepPLIHHA KOTO-
470!

MOJTYMIOCKOCTH
W ee mapaMmerp

3) napa6oaa pacnoJsioxeHa B BepxHeft MOJYIJIOCKOCTH
. : 1
CHMMETDHYHO OTHOCHTEAbHO OCH Oy, u ee napamerp =i
86

» Ha3BIBAEMYI0 OCLIO napas-

Touxka
asbipacrca ee pepurHHOd, [pn yka-

HOH CHCTeMBl OCb mnapaboasl cobMe-
HAXO0AHTCA B HauaJje KOOpIHHAT, BCHA

6paHa Tak, 9T0 ochb adcuHCe OB+

JIBI, HA4a/10 KOOPAHHAT — C BepLIHHON, HO mapa-
omymnockoctH (puc. 20), To ee ypaBHeHue Gymer
HMeTb BHR

OpPAHHAT HaXOJHTCA B BepuIHHe, 8 ¢

4) napaGona pachmosiokeHa B HHUKHEH nonynﬁrxaor;:;{lggg
CHMMETPUYHO OTHOCHTENbHO ocH Oy, u ee nar

= 3. .
’ 584. Onpenenuth BeJuyuHy MapaMeTpa H ?acngioxéa-
HHC OTHOCHTENbHO KOODAMHATHBIX OCeH CJeAYIOLL
pa6oa:

1) p=6x; 2) =5y, 3) y*=—4x; 4) =—y.

- 0=
585. CoctaBuTh ypaBHenne napabo.bl, B;:{E)UIHHI{ KOT
2 2 K HaT, 3Haf, YTO:

OU HaXOAWTCSl B Haya/je KOOpAHHAT, i
’ 1) napadona pacnojoxeHa cuma«gpg)mo OTHOCHTEJb
HO ocH Ox u NMPOXOAHT yepe3 TOUKY ;6)3 -

2) napaﬁofa pPacno/0XKeHa cnmgs(nplfr{g;)' OTHOCHUTE/b
yky B(—1;3);
HO ocu Ox W MPOXOAMT yepe3 TO |
3) mapaGona pacnonoXeHa cnmgami&)qno OTHOCHTE/
4Ry {1 2
HO ocu Oy W MPOXOAHT uepes TO )
4) naf;aﬁona pacnojIokeHa cm\meTpmgo OTHOCHTEJb
Ho ocu Oy u nNpoxoAuT yepea Touky D (4; —8). S
586. Craavlioif TpoC MoABellieH 3a /Ba KO = v
KpenJaeHnus pacnoJoXKeHbl Ha ;(,]uunaxgn?;qﬂs:gc 1e; 50
} MI el-
CTOSIHUE MeXKIY HHMH PaBHO Bl
o YKH KpenJeHHs, CUMT
ruba Ha paccToAHHH 2 M OT TO e
¢ pefenuTb BETHUHHY
ropusonraau, pasHa 14,4 cux. O ’
mga 3TOr0 TpPOCa B CepelnHe MexX/[1y TOYKaMH err}lilneﬁga:
NPUOJIKEHHO CYHTass, YTO TPOC HMeeT ¢Gopmy Ay
abo.bl.
¢ 587. CocTaBuTb ypaBHeHHe MapadoJbl, KOTOpas HMeeT

-tpokyc E(0; —3) ©u npoxoAMT uyepe3 HaAyajs0 KOOPAHHAT,

Oy.
3Haf, YTO ee OCbI0 CJAYXKHT ochb Oy i
588. YcranoBuTb, KakHe JHHHKH Onpereasiorcs CJIeLy
WAMH YPaBHCHUSAMHU:

Dy=+2V% D y=+V—x 3 y=—3V 24

4) y=—2V% 5) x=+V5y 6) x=—5V —u

7) x=—V3y 8) x=+4V —y.

MB Ha yeprexe,
HSOS%%E.‘SIP-!IT;&?;H cfanc?fyc Fn }I’)paBHeHHe AMpEeKTpUCH mapa-
abl Y2 = 24x. ) :

60*1!53;3(‘[)}. BoluncauTh (OKaJdbHbIA paavyc TOUYKH A;I napa
Gonpl y?> = 20x, ecam abcumeca Touku M pasHa 7.

591. Boiukcantb (GOKaJbHbIH paiHyCc TOYKH M6 napa-
Goab y2 = 12x, ecau opauHara touku M pasHa .
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592. Ha napaGone 42
paanyc KoTtoprix paBen 13.

593. CocraBuTh ypaBHenue napagosinl, ecnu aH  o-
kKye F(—=7;0) u ypaBuecnue AHPEKTPHUCH X — 7 =0,

994. CoctaButh ypaBHeHye napaGosel, 8Has, 4TO0 ee
BCPIIVHA cOBMazaer ¢ TOYKOR (a; B), mapamerp pasen p,
O0Cb napajsenbHa ocu Ox g napabosa npoctHpaercs
B 0ECKOHEUHOCTD:

1) B monoxurensuon Hanpas/i1eHuH ocH Ox;

2) B orpuuaTesnbHOM Hanpas/ieHun ocu Ox.

595. CocraButs ypaBHeHHe mapaGoJabl, 3Has, YTO ee
BEPLIKHHA COBMALACT C TOYKOH (e; B), napaMerp paeen p,

OCb mapamsenbsHa ocy Oy u napabosa npocTupaercs
B 6ECKOHEUYHOCTR:

) B mosoxutenpuom Harpassiesun ock Oy (1. e, na-
pa6osna siBngercs BOCXOASILEH) ;

2) B OTpHUATENBHOM HanpaeaeHud ocu Oy (T. e, na-
pabosa sBasiercy HUCXOALIel),

596. Ycraunoeuts, yro Kaxnoe n3 caefylomuX ypapHe-
HHA ompegensier napadosy, ¥ Hafitu KOOpAHHATHI ce Bep-
WHHB A, Bennuuny fapaMeTpa p u ypaBHEHHE IHPeKTpH-
CH: 1) 2 = 4x—8; 2) y¥?*=4—6x; 3) =6y 4 2;
4) X3 =92 —y.

597. YcranoBurs, uro Kaxioe H3 CHeAYOLIHX ypaBHe-
HUH onpemensier napadosy, u HaHTH KOOPAHHATH ee Bep-

WHHB A W BenWuHHYy nmapametpa p: 1) y==-i-x2+ x4+ 2;

= 162 waftu TOURM, DoKANLHEI

D §=48—8x+7; 8) y=—L 2t o7,

598. ¥Ycranosute, uro KaxJoe H3 CJAeNyIOLIHX VpaBHe-
HHH omnpejenser napabosy, ¥ HallTH KOODIAMHATHI ee Bep-
wHHa A u BeqMuuHy napaMerpa p:l1) x = 2y2— 12y + 14;

Dr=—Fs+y3) x=—ytoy—1,

599, YCTaHosmb_, KaKue JHHUM ONpeReasIoTes Cieayin-
IIHMY YpaBHEHUSAMH;

) y=3—4yx— 1; 2) X==—443Vy y+5;
3) x=2—V6—23y, 4) y=—5+ YV —3r =9I,
M306pasuth 3tH AnHuK Ha yeprexe.

600. CocraButh ypaBHenue napabosbi, eclim naHB ee
doxyc F(7;2) u nupektpuca x — 5 == 0,

601. CocraButh ypaBHeHue mapaboJibl, ecaH JdaHbl ee
dokyc F(4;3) u MUpeKTpHca y + 1 =0, '
88

602. CocTaBuTb YyparHeHHE 113;3;860;[;31= eg.rm naHwLl ce
oxyc F(2; —1) u gupekrpuca x —y — =0 ; ‘
b gOB. }laﬂbl pepiunna mapadons A (6; —3) u@ggﬁgue{:
Hie ce AupeKkTpuchl 3x — 5y 1=0, Haitn y
3TOH napaboJbl. . H
604.p)13Hbl pepmura napaboan A(—2;—1) u zgﬁg-
HeHHe ee aupertpuchl x + 2y — 1 = 0. CocraButh yp
ue 3TOoH napaboJnl. ) .
i 605. OI'[I;;EJIQJIHTB TOYKH MepeceueHus mpaAvMoi X Y
— 3 =0 u napaboanl x? = 4y. I :
606. Onpe:?e.mrb TOYKH nepece{;lemm npsamoit  3x -
2
4y — 12 = 0 u napabosbl y> = —IX. g B
t gl)?. Onpejenuts TOYKH ne%eceqe.lmﬂ npavoit  3x
2 = hy
— 2y + 6 = 0 v napaGoabl y* = bY. )
é{(lg: B caeayoumux cayyasx onperenutb, Kak gaggg_
JIOXeHa faHHas [PAMas OTHOCHTENbHO IaHHOM ng s
Jibl — mepecekaeT JH, KacaeTcs WAM  MPOXOANT SH i
1) x—y+2=0, y2=28x; 2) 8 43y—1lo=0,
= —3y; 3) bx —y — 15 =0, y? = —5«. o KO-
609. OnpeneauTb, MPH KaxkHX 3118‘;1)6!-IHHX ym;;‘ i
. j = kx+2 nepecek -
spdHurenta k npaMas y = kx+ mef ' .
ﬁcg.?y y? = 4x; 2) KacaeTcs ee; 3) MPOXOIHT Blle TCH na
a60.J1bl. .
: 610. BoiBecTH ycacBHE, npvé Kog‘roxpon npavasa Y
= kx -+ b Kacaercs mapaboabl y? == 2px. ' -
ﬁll_.l—lj[mcasarb, yro K mapabone y> = 2px vmox;;? nﬂg_
BECTH OJHY H TOJbKO OJAHY KacaTe/lbHyi0 C YIJ/IOBEIM
uentom k 5= 0. .
3[13(%}{1[;. CocTaBHTb ypaBHeHHe KacarenbHo#f K mnapaGone
2= 2px B ee Touke M, (x1;41). I
2 613’.? CocTaBuTh ypaBHEHHWe MPAMOH, KOTOpaHQKiEa;TEf
napaboip 2= 8x W nNapaanenbHa NpsAMOH 2X -+ 2Y
—3=0.
614. CocTaBHTL ypaBHEHHEe MPFAMON, KOTOpas K%'cagcrs}f_l
napaboas x2= 16y u mnepneHIMKyJIspHa K OpPAMO ]
4 7=0. i .
4 ﬁyl;_ MpoBectn KacaTenbHyio k napaGone y —Higx :?:-
paajiesibHO TPAMOH 3xf;—— 2y+30b;=og :]1 ;;:{qr:})c; npmgoﬁ.
e d Mexay 3TOM Kacartes ;
cm?i}llg. Ha napayﬁone y? == 64x HaWiTH TO4Ky M, 622.
Kalmyw K npsaMof 4x+3y-—ﬁl4—-—-ghn BbIYUCAUTE P
uue d OT TOUKH M, A0 3TOH MpsIMOH.
CTO?HT. CoCTaBHTb ypaBHEHHsi KacaTelbHbIX K napadone
y? = 36x, npoBeieHHbIX H3 TOuKH A (2;9).
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618. K napabone y2 = 2py [POBENEHA. KacaTeNbHAS, rie P, 6 — noJApHLE KOOPAMHATH MPOH3BOMBHOR TOUKM JHHMY, p — cho-

ﬂDKaSaTb, YTO BepLIHHA 3 KaJbHMA MapameTp (NOMOBHHA (OKAABHOA XOPASLI JMHHHH, TepreHaiHKY-
AHHe Mexny qu%ﬁ e ecmﬁ Mapaboasi JEXHT mocpe- NSDHOA K €e OCH), €— SKCUEHTPHCHTET (B C/yyae napaboim & = 1),
Ot u npoextuen PeCeuenus KacaTeJbHOH € OCHIO Monspuas cHgTeMa KOOPAKHAT NPH STOM BHIOpaHa Tak, YTO 110.110C HAXO-

TOYKH KacaHug Ha ock Ox, Aurcs B QOKyce, a MOJAPHAS OCh HAMpaBJeHAa MO OCH JHHHY B CTOPOHY,

19. Y3 rtoukn A(5;9) mposenens KacATeNIbHbIE K M- NPOTHBONONOKHYIO Gamxaimed K 3ToMy (oKyly IHPEKTDHCHL

paboie y? == 5x. CocTapu
. Tb YPaBHEHHE XODAbI, COEMHHSIO- - :
me:‘%?quKHH Kacanus, PABI, COEpHHSIO 628. JlaHo ypaBHeHHe 3AJMINCA -§g+%ﬂ1' Cocra-
. Us —3:
L napa6ose Tzof_l.dio P(—3;12) nposemenst kacaTebHble BUTb €ro MOJSPHOE ypaBHEHMe, CUMTAS, YTO HANpaBJEHHE
i xopvm yna—— ; X. Boluucauts paccrosmue d or Touykn MONAPHOH OCH COBMAlaeT ¢ MOJOXKHTENbHBIM HaMpaBne-
PaboJIbl, coenuHsOMmICH TOYKH Kacaupua, HHeM ocu abcuuce, a MOMOC HAXOZUTCS:
621. Onpeneants Touky NepeceyeHuss sJjaumnca -1-%-20--1- ' sehess kg boryce SRS penoy domyes

629. lano ypaBHeHHe TruIepOOJLI %—%=1. Co-

y'z
T 355 = 1 # napaGonu 2 = 94y,
CTaBHTH NnoJiaipHOe ypaBHeHHelee npasoﬁ BeTBH, CUHTAaH,

6 :

22, Onpenennts Toukyu Mepeceyerus rumepGonsl o — YTO HaNlpaBieHHe MONSIPHON OCH COBMAafaeT C MOJOKUTEIb
s i napas . 20 HEIM HanpaBJIeHHeM OCH abCuuce, & MOMOC HAXOIUTCS:

652 o 4padonkr y? = 3y, 1) B nmpaBom ¢oKyce rumep6oJiel; 2) B JeBOM (OKyCe.

. n 2 2
Y= x2— 2)? jﬁ‘n?b :‘glumﬁ “eP;cequHﬂ IByX mapa6oa: 630 [lano ypaBHeHHe runep6oJbl -’2% —--—lﬂ =1 Co-
=y — .

624, ﬂOKasaT,b, 4To Hpﬂ!;'d:; Kacaio CTaBHTb MOJISPHOE ypaBHEHHe ee JIeBOH BeTBU, CYHUTaf, 4UTO
B HEKOTOPO# Touke M, cocrams mafgcs napagosnt Hanpaps/ieHHe MOJSAPHON OCH COBMAZaeT C TMOJOXKHTEJbHbBIM
KaJbHBIM pagnycom touky M Hdcﬂ? paBHbie yriw esdo- HanpaBJ/ieHHeM OCH abCUMCC, a MOJIOC HAXOMHTCA:
K3 M, HIeT napamnesio ooy oo aéWOM, KOTOpHIH, HCXona - 1) B nesom ¢oxyce rumepGoss; 2) B mpaBoM (oKyce.
napaGosaa Geckoneyro npoc-n»rpae?mszmmI = Y SAPORy Ry 631. Ilano ypasHenue napaGossl y2==6x, CocTaBUTb

625. Us okyca napaoan y? — 19% €€ MoJISIpHOe ypaBHEHHe, CUHTas, YTO HamnpaBJeHHe TOoJsp-
MoM @ k ocH Ox HampasieH vy O - =OCTDED (NS HOM OCH COBMAjaeT C MOJNOMHTENbHBIM HAMpaBJEHHEM OCH
ot — 3 Toi : y4 cBera. HspectHo, uTo abcuyce, a mosioc HaxoAuTcs B (oKyce mapabosbl.
e g Af 10 mapaGoJsl, JMyu OT Hee OTpasMCH. 632. Onpenenutb, KakHe JHHHH JaHbl CJAELYIOUHMA
OCTaBUTH ypaBHEHHE NpsMOi) aBHeH NOJIAPHBHIX KOOPAUHATAX:

N J MOH, Ha KOT . ¥p HAMH B TIOJIAPHBIX pI .
’“e%’ﬁ“ ayd. ’ OPOH JeXHT O0Tpa ) i
oo T 'OéIOKg?'aT'” uT0 ABE NapaGou, HMelomHe o6uyo ) p=—T—3 2) o=7—073}
g (boKyc, pacmonokennniii mexay ux BepILIHy- l = cos®
*6é7ﬂeﬁecexalor&:ﬂ NOX NPAMBIM YIVIOM. {
HePneH:mmo'?IiaaTb' ITO ecan ne mapaGosbl co B3aHMHO 3) p'—'—-—-l;-—: 4) p=-§—:%£§—;
YISPHBIME  OCAMH mepecekaloTcss B YyeThipex l—-é-cose -

TOYKax, To 3Ty TOYKH JexaT Ha OIHOH OKPYZKHOCTH
. 1

9 P=3=Fwse’ O P=3=3m0"

§ 21. Moaspuoe YPaBHEHHE 3JaHIICA, THNEPGONBI

H napadoam 1
o i 633. YcraHoBHTB, YTO ypaBHEHUe p = 13._540059 omnpe-
0JIpHOE ypaBHeR
THIeP6OaL 1 nggaﬁo.qb;?%h;gﬁeﬁl%i; © (opve ana sanunca, onHoit setsn JeJseT JJUINC, 4 HAHTH ero MOJYOCH. r
| o p 634. YcraHOBHT, 4TO ypaBHeHHE 0=z OMpe-
I—ecosf’ (1) JeasieT NpPaByl0 BeTBb THNEpGOJH, W HalTH ee MOMYOCH:

90
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635. ¥Yeranosuts, 110 ypaewenue p=-5—__%lc—os-§- onpe-

ACTACT SJIHNC, H COCTABHTb MOJAPHBIE yPaBHeHHSi ero
IHPEKTPHUC.

16
3—b5cosg OnPe
ACJACT (1DABYIO BeTBb rHNepGOMBl, H COCTABHTH noJaspHble
YPABHCHHS IHPEKTPHUC W ACHMOTOT 5TON runep6oabl.

637. Ha saaunce p= =
) o 3=V 2cosB
IAPHBIH paJHyC KOTOPLIX paBeH 6,

1
638. Ha runep6oue p=-ﬁ-_—_—45?@- HafTH TOYKH, MoO-

JIAPHBIA pajuyc KOTOPLIX paBen 3.

636. YcranoBuTs, uro ypaBHeHHe p =

HaWTH TOYKH, MO~

639.  Ha mapaGose p=-—2— naiitu rouxn:

1) ¢ BanMenpwnm MOIAPHBIM paJHyCOM;

i 2) ¢ moasipHBIM PaZnycoM, paBHBIM NapameTpy napa-
O!;rlblv

x? 2
640. Tano ypaBrenue saummca ?+%=I. Cocra-

BHTb ero MNOJIpHOe YPaBHeHHe MIPpH YCJIOBHH, YTO HallpaB-
JIEHHEe l'IOJlH[JHOﬁ OCH CoBnajmaer c¢ NOJIOXKHTEJIbHBIM Ha-
NpaB/JeHHEeM ocy aﬁcuucc, a HNOJI0C HAXOJHTCA B HEeHTpe
dJl/IHnca.

641. lano ypaBuenue runep60sb %:-—%:———-I. Co-

CTaBHTL Ce MOAAPHOE ypaBHEHHe TPH YCAOBMH, 4TO Ha-
NPABJICHHE NOJIAPHOH OCH COBMAMAET C MOJOKHTEAbHLIM
HATPABICHHEM OCH aGClUMCC, a MOMIOC HAXONHTCS B LeHTpe
runepooubl,

642. lano ypasHenue napagouasl y? = 2px. Cocrasuth
€¢ NONApHOE ypaBHeHHe MPH YCAOBHH, - 4TO Halnpap/eHHe
NOJAPHOA OCH COBNANACT ¢ MOMOMKHTENbHBIM HanpasJe-

HHEM ocH abcuuec, a nomioc Haxogutes B BepIlIuHe
napat6ossi,

§ 22, Hnamerpu JMUHHE BTOPOro mopsaka

B kypce amanmruueckoi FEOMETPHH LOKA3HIBAETCS, 4TO CEpefHHM
NapaJIIETIBHEIX XOPA JIHHHH BTOPOrO MOPAAKA JEXKAT HA OZHOR MpAMOfi,
dra NpsMast Ha3hbBAeTCH AHAMETPOM JIHHHH BTOpOro nopsinka. Inamerp,
ASJALNY TIONOJIaM KaKyio-HHGY b XOpAy (a 3HAaYuT, W Bce mMapainebe
Hble eil), HaskiBaeTcs com AXKEHHLIM 3TOA XOpAe (H BCeM XOpLaM, KO-
TOpble eii mapa/ienbhb), Bee ANAMETPH 91aMNCa W runep6oabl npoxos

92

faT uepes uentp. Ecin sanunc 3ajan ypanHenueM

x? y? 1
= teE=h "

¢ - TOM R
TO ero AWaMeTp, COMpsAMKEHHBIH XopAaM C YUMOBhIM ko3 dHuLHEH )

onpenejsaercs ypaBHEHHEM

Ecau tunep6osia 3ajlaHa ypaBHeHHEM
£V )
&2 b? ’
Mk,
TO ee MHAMeTp, COMpSMeHHBH XopjiaM ¢ YIJIOBHIM K03 PHLHEHTO

onpeje/iieTcsd ypaBHeHHEM 3
b
= —,
y a’k

Bce auamerpw napaosbl napannelibHbl €e OCH. Ecau napabona 3anaHa
ypaBHeHHeM 2 =9,

TO ee NHAMETP, COMPSAKEHHBLIA XOpAaM C Yr/JOBLIM K0 QHUHEHTOM R,
onpejenseTcs yPaBHEHHEM

y=2.

Ecau OXWH W3 ABYX AMaMeTPOB SJJKMCA WJH FHMep6Oab AeanT no-

ro-
nonaM XOpAH, MapassieibHble APYroMy, TO BTOPOH nnal\:grge'rz:]e;m';am-
NOMAM XOpAbl, NapajjeibHble nepsoMy. Takue 1Ba [1Ha)

cA B3aHMHO COTIPSMKEHHBIMH. , ’ )
BamEr?un k u k’—-yer.nonue KO3 HIHEHTH ABYX B34HUMHO COTDSKEH

HBIX JuameTpos rumep6oin (2), To
; b?
kk =—— (3)
Ecmu k n k' — yriossie KOSOGUUKHEHTH ABYX B3aUMHO COMpPAKEH:
Hbix Auamerpos runepbosnt (2), TO

bl O (4)

=—a2 -

Ha-
Coortnowenus (3) B (4) Ha3HBAIOTCA YCJOBHAMH COMPAKECHHOCTH 1

9 runep6osbl,
B COOTBETCTBEHHO [Jif S/UIHMCA H AJ )
Merpﬁuacme'rp JMHMM BTOPOrO MOPSIKA, MEPMeHIMKYJSpHbIA K COMpS

HKeHHBIM XOopJAaM, HasbiBaeTrcsd TJIABHBIM.

2
X
643. CocTaBuTh ypaBHEHHe JHAMeTpa 3JJHICA E-&-

B, OT-
+ }{iﬁ == |, MpoOXOAAlLero uepe3 cepeiHHy ero XOPAHl,
cekaemoii Ha npamoit 2x — y —3 =0, i



2 2
644. Cocrannts ypasrenne xopas snnnnea w+4=

=1, npoxoasueil uepes TOUKY A(l; —2) u peasumeiics
CIO 1OMmoJaM.

645. Cocrasurs YPaBHeHHS ABYX B3aHWMHO CONpsI’KeH-
HBIX AHaMEeTPOB S/HNCA ¥4-4y2=1, us KOTODLIX ONHH
o6pasyer ¢ ocbio Ox yrog B 45°,

646. CocraButs YPaBHEHHS HBYX B3aHMHO CONpsIKeH-
HBIX AHaMeTpoB 3Jamunca 42492 =1, u3 KOTOPBIX OJHH
fapanieney mpamofi X -4 2y — 5 = 0,

647. Cocrapure YPaBHeHHA JNBYX B3aMMHO CONMpSIXKEH=
HBIX NHaMeTpPoB aaJaunca X432 =1, us KOTOPBIX OIHH
epNeHNKyAAper K npsamol 3x4+2y—7=0

Ha ueprexe H300paxen ssJaumc, Moabaysicy uup-
KyJneym u nunefikos, MOCTPOHTB €ro LEHTp.

Hoxasatb, uro ocn SJJIHACA  SIBASIOTCA ENMHCT-
BEHHOH Napoli ero riapHbIx JHaMeTpos.

650. [onbsysicy croficrpamu COTMPSINKEHHBIX NHAMeTPOB,
AOKasaThb, YTO Kaikjplit AHAMETD OKPYXKHOCTH SBJAseTCS
TVIaBHbIM,

651. a) B sanumc BITHCAH DABHOGENPEHHHH TpPeyroJib-
HHK Tak, 4To ero Bepmnna cosmagaer c ONHO¥ M3 BepIUIHH
danunca. [lokasate, uto ocmoBapme 9TOr0 TPeyroJbHHKA
flapaniesbHO OHOM M3 ocelt smaumea.

6) IokasaTs, yro CTOPOHBI NPSIMOYrOJIbHHKA, BrHCAH-
HOro B SJuiHIC, mapassenbhbl ocaM 5Toro 3JuIunca,

B) Ha ueprexe H3obpakeH suaumc. [Tonbaysick uup-
KyJeMm n JIMHEHKOH, mocTpouTh ero TJIaBHBIE JHAMETPHI

652, Hoxasars, wuro XOPAbl  3JIHIICA, COeAUHSIOLIHE
€r0 NPOHM3BOMBHYI0 TOUKY ¢ KOHLAMH M060ro  nHametpa
STOTO  3JJIHIICAa, Napande/bHbI nape ero compsiXKeHHbIX
AHaMeTpOB.

653. a) Iokasarts, uro CyMMa KBaapaTtoB /BYyX comps-
KEHHDBIX MOJYAHAMETPOB SMAJHICA €cTh BeJIHYHHA MOCTOSTH-
Hast (paBHas cymwme KBaXpaToB ero moayocef).

6) Iokasats, uyro mnomanp napananesorpamma, rmo-
CTPOCHHOTO Ha .IBYX COMpPSIKEHHBIX nonynuaMerpax 3.-
JHIICA, €CTb BeJHYHHA MOCTOSHHAS (paBHass maomany
OPSIMOYrOJIbHHKA, MOCTPOSHHOTO Ha ero noJsyocsx).

2

654. CocraButs YPaBHEHHE THaMeTpa runepGosibl 355— —

2
——%—-=l, pOXOAsiilero uepes cepeanny ee XOpabl, OT-
CEKaeMol Ha npamoi 2x — y +3=0.
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¥ _ ¥ 1. CocraButs ypas-
655. Jlana rumep6ona 5 — =7 e
penue, ee XOpAbl, KOTOpas MPOXOAHT p
A(B;;l) W JEJIUTCH TOUKOH ::lﬂ n?g;;;ah::.onpﬂmeﬂﬂmx .
BHTb YpaBHEH ‘
T?)SO% Sk?r?g;ﬁom 3;’cg---ﬁfyz=4, U3 KOTOpBLIX OJAMH TMPO
Me ]

gepes Touky A (8;1). T
xonggz egocmsm{ ypaBHEHHS] CONPAMKEHHBIX AHMAMETP

! a-
runep6odbl x—z—-%z—-; , YOl MeXAy KOTOPBIMH D
i 4
=4} r
' Ab3ySCh
Beﬂﬁétgi. Ha ueprexxe n3oGpaxena rumeplosa. [Tonk3y
UHPKYJIEeM U JHHEHKOH, MOCTPOHTD €€ uemp;.mﬂmma .
659. IlokasaTb, 4TO OCH mnepﬁggm J
HHOT ¢ METpOB. _
napo¥ ee rJIaBHbIX JHal N
mB%}ég?I}-{a pqepreme n3obpaxeHa mnep6o.r1£é gggﬁeipm.
UHPKYJeM ¥ JHHelKOi#, MOCTPOUTb €e IJIaBH A o
661. Cocrasurbh ypaBHeHHe JpHaMeTpa gggm S i
= 12x, npoxonsilero qepgs c%pezlm{y ee :
B 1
j x+y—5=0.
Monﬁg‘; lhp;rr:?ﬁngpz;ggna y? = 20x. Comasuﬁb nyg?BieHﬂlf
ee Xop.,llbl koTOpast MpoXoauT udepes Touky A (2;

yko#t A momosaM. s
HHTEES?OHOKasaTb, yto och napafoabl fBASETCS €X

M.
rJaBHbIM JHaAMETPO [
BEHEELM I%!ea qeprexe wusobpaxena mapaboda. [Tosb3y

i auamerp.
LHPKY/IeM W JMHe{IKOW, MOCTPOHTL ee IVIABHbIM I p



FMTABA s

YNPOUWEHHWE OBLLEr0 YPABHEHHUS
JIMHUU BTOPOTrO MNMOPSIAKA. YPABHEHUS .
HEKOTOPBIX KPHUBbIX, BCTPEYAIOLLUXCS

B MATEMATHUKE U EE NMPUJIO)XEHUAX

§ 23. Lledtp auHuu BTOpOro nopsgka

- EﬂHHHﬂ, KOTOpas B HEKOTOPOH JeKapTOBON CHCTEMe KOOPAHHAT
Op AENETCA YDABHEHHEM BTOPON CTEMeHH, Ha3blBAaeTC JWHHEH BTO-
poro mopsnka. O6luee ypaBHeHHe BTOPOH CTeMeHH (C ABYMS MepeMeHs
HBIMH) TIDHHATO 3aMUCHIBATH B BHIE:

Ax? 4 2Bxy 4- Cy? 4 2Dx + 2Ey + F = 0. (1

Lentpom HekoTOpO#i JMHMM HA3BIBAETCA TaKad TOYKA MJIOCKOCTH,
M0 OTHOUIEHHIO K KOTOPOH TOYKH 3TOM JIHHHH DPACMOJONEHb CHMMe-
TPHYHO Mapamu. JIuHHH BTOpOro mopsaka, 06JafAMOLLHe eTHHCTBEHHbIM
uear}lzom, HA3bIBAIOTCA LEHTPATbHLIMH,

ouka S(xo; yo) sBARETCSH LIEHTPOM JHHHM, OTIpeAe/seMol ypas-

HeHHeM (1), B TOM M TOJbKO B TOM ¢a
J 'Jae, KOrJa ee KOOpAHHAThI -
B/IETBODAIOT VPaBHEHHSM: g o iy

Axo + Byo 4+ D=0, }
Bxy 4 Cyo + E=0.,

O6osnauum yepes § ompenennrtenb STOW cHCTeMbI!
A B
B C

EeanHHa 6 cocraBaserca u3 Koa(uUHEHTOB NpH CTapIIMX YjeHax
ypasuenus (1) u nasbiBaeTcss AMCKPHMHHAHTOM CTapIUHX WIEHOB 3TOro
YpaBHeHHS.

i Ecnn 6 % 0, 10 cucreMa (2) sBasercs COBMeCTHOR H onpegesex-
OH, T. € HMEET DelleHHe M MPHTOM EAHMHCTBEHHOe, B 3ToM cayuae
KOOpIMHATEl LEHTPA MOryT GhITb OmpejelieHbl MO GOPMyJTaM:

(2)

0=

IBD‘ DA,
~ICE| _1EB
* A B °=TA B[

BC BC

Hepasercrso 8 % 0 cayxut o
2= H3HAKOM
nopsiaxa, Y R UEHTPAJIbHOR JIHHUH BTOPOrQ

96

Ecan S(xo; yo) — LEHTP JHHHH BTOPOrO MOpPANKA, TO B pesynabrare

npeo6pa30BaHka KOOPAHHAT MO (HopMyraaMm

x=X 4 xo. y=i-+yo

(4TO COOTBETCTBYeT MepeHOcy Hauala KOOPAMHAT B UEHTP JMHHH) ee
ypaBHeHHe NpHMET BUA :

A%? 4 2B%ij 4+ Cj* + F =0,

rae A, B, C—te xe, 4T0 B AaHHOM ypaBHeHuu (l), a F onpenenserca
Qopmyon

F = Dx, + Eyo + F.

B cayuae 8 = 0 nveer MecTo Takxe ciedylowas opmysa:

I~ A
F='§',

rae

ABD
A=|B C E|,
DEF
Onpesesutens A HasbBaeTcs AUCKDHMHHAHTOM Jnesofi gactd oftero
ypABHEHUA BTOPOH CTENeHH.

665. YCTaHOBHTb, KaKHe N3 C/eAYIOLIHX IHHUH SBISIOTCA
LEeHTPAbHBIMA (T. €. HMEIOT eJHHCTBEHHbIf LIeHTP), KaKKe (e
HMelT LeHTPa, Kakue HMeIT OGeCKOHeUuHO MHOrO IeHTPOB:

1) 3x2 —4dxy —2¢° 4+ 3x — 12y —7=0;

2) 4x2 +5xy + 3> —x+9y — 12=0;

3) d4x? —4xy + y* —6x +8y + 13=0;

4) 4x2 —dxy + 4 — 12x + 6y — 11 =0;

5) x2—2xy +4y* +5x =Ty + 12=0;

6) x2—2xy + y* — 6x 4+ 6y — 3 =0,

7) 4x? — 20xy +- 25y* — l4x + 2y — 15 =0;

8) 4x2 —6xy — 9y +3x — Ty + 12=0.

666. YcTaHOBHTb, UTO CcJAelylOLlHe JHHHE SBIFI0TCA
LEHTPa/bHbIMH, H ANS Ka)KA0H W3 HHX HAHTH KOOPAHHATHI
LeHTpa:

1) 3x2+b5xy + y* —8x— 11y —7=0;

2) 5x2 + dxy -+ 2y° + 20x + 20y — 18 =0;

3) 9x® —4xy — Ty — 12=0;

4) 2x% — 6xy + by* + 22x — 36y + 11 =0.

667. YCTaHOBHTb, YTO KaXX[1as M3 CJedyIOIMX JTHHHH
HMceT GECKOHEYHO MHOrO LEHTPOB;, AJfA KaMAOH HX HHX

4 A, B, Knerenux 97



COCTaBHTh ypaBHeHHE FeOMETPHYECKOTO MecTa LEHTPOB!
1) %2 — 6xy + 992 — 12 + 36y + 20 = 0;
2) 4x2+4xy-|—y2-—8x—-4y—~2l =0;
3) 25x% — 10xy + y® + 40x —8y+7=0.

668. YcraHoButh, yTo e
JSI0T  HEeHTPasIbHble JIMHUM;
HUX nyTeM

AyIOlHe ypaBHEHHS oOMNpefe-
npeodpasoBaTh Kaxkioe w3
€peHoca Hawasa KoOpAHHAT B LeHTp:
1) 3x® —6xy 4 24 — 4y 4 2y +1=0;
2) 6x2+4xy+y2+4x—2y+220;
3) 4x 4 6xy+ y> — 10y — 10 =0;
4) 4x9+2xy+ﬁy2+6x-— 10y +9=0.
669. IMpu kakux suauennsx m U n ypaBHeHHe

mx? -4 12xy + 9% + 4x 4 ny — 13 =0
onpexeaser;

l) nentpasbhylo aunuio;

2) NHHUIO Gea LHeHTpa;

3) sHHHIO, HMEWLylo GeCKOHEYHO MHOrQ LEHTPOB.

670. lano ypabHenne suEuY 4x2~— 4xy 4 4>+ 6x
41 =0, Onpexeants, npu kakux BHAYCHHAX YIVIOBOrO
Kos(pduunenta & npsmas Y =rFkx: 1) nepecekaer 3Ty aH-
HHIO B OZHOW TOuKe; 2) Kacaercs 3TOH auHuu; 3) nepece-
Kaer 3Ty JMHHIO B AByX TOYKax; 4) He HMeeT o0mMuX To-
YeK C 3TOH JHHHEH,

671. CocraBurs YPABHCHHE JIHHUH BTOpOro nopsaaka,
KOTOpad, uMen LEHTP B Hauaje KOODAHHAT, NPOXOAHT ye-
pes Touky M(6; —2) wu Kacaercs OpAMOR X — 2=
B Touke NV (2;0).

672. Touka P(1;—2) sapasieres UCHTPOM JWHUH BTO-
POro mopanka, KOTOpas MPOXOAUT depes toaxy Q(0; —3)

W kacaercs ocu Ox B Hayane Koopamuar. Cocrasuth ypas-
HeHWe sTofi TuHuY,

§ 24. Npusepenne g npocrefimemMy suny ypassen

ua
UCHTPANLHON NHHMH BTOpPOrD nopsajaka

[Tyets aano ¥pasHenue

Ax2+28,ty+0g2+20x+2£‘y+F=0, (1
onpesesiomee UEHTPANLHYIO JHHHIO Broporo nopsuaka (8=AC—B2:£(),
Ilepenocs  Hauano KOOPAHHAT B uewTp S(¥p yo) sroft JAHHHH A
98

npeobpasys ypasrenne (1) mo dopmynam

x=xX+x y=0+vn
' e A% + 2B%j + Cj* + F=0. @
Jlaq BHUHCICHHS F Moxuo moap3oBatecst popmyoi

F=l
F=Dxy+ Eyo+F nm F-ﬁ'

MIOMOLIH
Tanbiefiuee ynpolleHHe ypasuerHs (2) JocTHraercs mpH
npeo6pa3oBanusi KOOPAHHAT

f=xcosa — Y sina, } 3)
j=x"sina 4y cosa,

¥ .
COOTBETCTBYIOLLENO MOBOPOTY OCelf HA Yroa
Ecsin yroa o BoiGpan Tak, 4TO

4
Btg’a —(C—A)tga — B =0, (4)
70 B HOBBIX KOOpAMHATaX YpaBHEHHE JIHHWH OpHMET BHI

A Cy*+F=0, ()

’ 14 a
i g#ioéucafnoé YpasHenue (4) mo3sossieT ONPELENHTDH tg &, Tora
aM :

i MOMHO HaH-
ak B (popmyaax (3) y4acTByioT Sin @ H COS Q. 3Has g,
in sin & ¥ cos & no ¢opMyJaaM TPUIOHOMETPHH

1
- tg o e e |
B =V1+tga s +Vi+igla

Mexny KospduLHEHTaAMH ypasuennit (1) u (5) cyulecTByioT Bax-
At
Hble coomomenaﬁc’ I A

4 C’, ue mpoBons
KOTOpHE MO3BOJSIOT ONPEAENHTD koapuunent A’ u C', p

HHaT. sonu
npeogpa%?!%?i}};:ﬁ gggggﬁ ¢TeneHM Ha3bBAGTCA  SJAMHNTHYECKHM,
pa

kuM, eciii § = 0
P >39[3a];anxrieenpr?eoﬂllfeqs:;g;gnic;"nEnﬁxO’Mléx?eipag:g:??rconbx}) SMIHATHYE-
mchKn:r? ggnegfﬁgri{::&g&%e ypaBHEHHE s|B:lae'rc?mngégaB(I:‘eﬂiey{rml;nelfe?
comuinenior ST, auio BpoKictaro sumnts (1 5, orpete
s 1 e bar AT O
Beaai;gmfaorfepElég;?ﬁg:ggegﬁsmﬁemym runepboay (1. e. mapy mepe-

CEKaroIHXCsi NPAMBIX).

3

b 3 v . HKHUMH
6 yel HM p v .
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OCefi KOOPAWHAT MPHBeCTH K npocTefiieMy BHAY; ycTamo-

BHTD, KaKHe reOMeTpPHYeCKHe 06pashl oH OlIpeJesIfIOT, U
H306Da3HTh Ha YepTexe pPaclONOKeHHo 3THX 06pas3oB OT-
HOCHTEJIbHO CTaphIX U HOBBLIX Oceil KOOpJIHHAT:

1) 4x* + 942 — 40x 4 36y -+ 100 = 0;

2) 9x2 — 1642 — 54x — 64y — 127 = 0:

3) 9%+ 4424 18x — 8y + 49 = 0;

4) 4x2-y2+8:c-—2y+3 = ()

5) 2x?4-3y2 4 8x — 6y 4 11 = 0,

674. Kaxznoe us CICAYIOIUHX  ypaBHEHHA mpusecTH
K TPOCTeHUIEMy BHIY; OMPEAENHTH Tum KaXJoro 3 nux;
YCTaHOBHTB, KaKHe TreoMeTpHuecKHe o6passl oHH onpese-

JAI0T, W H306pasuth nHa wyeprexe Pacnonoxenue atTux 06-
OTHOCHTE/NIBHO CTAPBIX M HOBMIX Oceil KOOpAMHAT:

1) 32x2+52xy—_7yz+ 180 = 0;
2) 5x%— 6xy + 5y° — 32 = 0

3) 17x2 — 12xy 4 8y = 0:

4) 5x2 4 24xy — 52 — 0;

5) 5x7—6xy + 542 + 8 =0,

675. Onpenennty Tun Kaxa0ro Hs creayommux ypag-
HEHHH NP MOMOWIH BBLIYHC/IeHHS AHCKPHMHHAHTA CTapuux
YJICHOB:

1) 2x% + 10xy 4 1242 —7x + 18y — 15 = 0;

2) 3x9—8xy+7y2+8x—~ 15y 4 20 = 0,

3) 25x2 — 20xy + 442 — 9% + 20y — 17 = 0;

4) 5% + ldxy + 11y2 4- 12— 7y 4+ 19 = 0;

5) X—dxy 4 4y2 4 75 — 12 =0

6) 3x2—2xy — 3y2 4 12y — 15 = 0.

€76. Kaxioe wma CAENyIUHX  ypaBHeHHu
K KaHOHHYECKOMY BHny;
YCTAHOBHTb, KaKHe IeOMeTPHUecKHe of
JAIOT; A KaXIOro cayyas uaof
NMEPBOHAYAIbHON KOOpAHHATHOM ‘CHCTEMDBI, OCH ADYrux ko-
OPAMHATHBIX CHCTEM, KOTOpbie BBOXATCA MO Xoiy peue-

HHS, B reoMeTpuyeckui o6pas, onpenensiembiii AaHHBIM
100

ypaBHeHHeM: -

— % — 14y —13=0;

1) 3x2+4 10xy + 3y%2 —2x s e
2; 25x2+— l4xy+25y9-|-2-64x:;-é %yo. 224 = 0;
4xy + 3y? -+ 16x + 12y — 30 = N
i; 7xg+ 6xy — y? 4+ 28x + 12y + 282—9-_0_, .

5) 19x2 4 6xy 4 11y? 4 38x +4- 6y + E :

+'6) 5x2—-2xg+5y2—4x+20y—|-20= '

677. To e 3ajaHHe, uTO W B MNpelbAyIledt 3anaue,
Bbll'[OJ'II.{HTb N9 YpaBHeHHH: -

1) 14x2 4 24xy +21y* —4x + 18y —-11__ (.}_ ;

2) 11x2 — 20xy — 4y>— 20x — 8y + ;_ 0

3) 7x% 4 60xy + 32y* — 14x — 60y + 67_-: {,)

4) 50x2 — 8xy + 354>+ 100x — By;— - ,= "

5) 41x? + 24xy + 3442 4 Zéx — ;éyy_—[;l iy 3

29x2 — 24xy -+ 362 + 82x — .
g; 4x? + 24xy + 1142 4 64x 4 42y + 2(13 = g,
8) 41x2 + 24xy + 9y + 24x + 18y — .

1) 41x2+24xy+9y2+24x+ISyQEEG(.}'— 0;
2) 8x2+4xy+592+16x+4y—1-8 _|-__3'=[)-
3) 13x2 + 18xy + 37y? — 26x — 18y 13=b
4) 13x2 4 10xy 4 13y2 4 46x + 62y + A

u ’

BaliTH ee KOOPJAHHATHI:

—92¢+2=0;
1) 5x2 — 6xy -+ 242 .

2; x?+2xy+2y2+6y+9-—05—_0'

3) 5x2+4xy+y2-6x-2y+_—26,=0.
4) x?—6xy -+ 104>+ 10x — 32y +

8 . e



runep0o.y, H HaATH BEJNHYHHBI ee IMOJayocei:

1) 4x? 4- 24xy + 1142 4 64x + 42y + 51 = 0;
2) 12x2 + 26xy + 1242 — 52x — 48y + 73 = 03
3) 3x2 4+ 4xy — 12x 4 16 = 0

4) x2—6xy — Ty? + 10x — 30y -4 23 = 0.

681. He npoBoass npeoGpasoBaHusi KOOpAMHAT, yCTaHO=
BATb, YTO Ka){l0e H3 CJEAYIOLIMX YpaBHeHHIl onpejensier
napy MNepecekalolunXcst NPAMbIX (BbLIPOACIEHHYIO [HIEp=
Gosy), ¥ HalTH HX ypaBHeHHA: '

1) 32 4-4xy 4+ 42— 2x — 1 = 0

2) X2 —6xy 4+ 82— 4y — 4 = 0;

3) x*—4xy 4 3y> = 0;

4) x> 4-4xy 4+ 3y2—6x — 12y 49 = 0.

682. He nponoas npeo6pasosanus KoopauHar, YCTaHO-

BIITb, KAaKHE TFeOMCTPHUECKHe 00pa3bl ONpeessIioTes Cie-
AYIOIWHMH YpaBHEHHSIMH:

v 1) 82— 12xy - 1742 4 16x — 12y + 3 = 0,
2) 17x* — 18xy — 7y> 4 34x — 18y + 7 = 0
* 3) 2x% 4= 3xy — 24% + 5% + 10y = 0;
4) 6x2—6xy +9y> —4x 4 18y 4+ 14 = 0;
«5) 9x% — 2xy 4 5y — 4x 4- 20y 4- 20 = 0.

683. 15 1106OTO SAMHNTHYECKOrO ypaBHEHHUS JIOKa2arTh,
UTO HH OAMH 13 KOdpduuueHToB A u C He MOXeT oGpa-
UlaTbCsl B HYJb H YTO OHH CYThb YMC/Ja OLHOTO 3HAKA.

684. [loxasaTh, YTO OSJIHNTHYECKOC YPABHEHHE BTODOI
creneHd (6 > 0) onmpenensietT 3/MUNC B TOM H TOABKO B TOM
cayuae, Koraa A W A CYTb 4MC/Ia Pa3HBIX 3HAKOB.

685. lokasaTb, 4TO 3JMUNTHUCCKOE YpaBHEHHe BTOPO#
crencHy (6 > 0) sABAACTCA ypakHCHHEM MHHMOLO 3/ HICA
B TOM H TOJbKO B TOM cJayyae, korda A u A cyTh yucaa
ONHHAKOBHIX 3HaKOB. B

686. lokasaTb, 4TO 2aJuNTHYECKOE YpaBHeHHe BTOPOIt
crenedd (6 > 0) onpezeasier BHPOXISHHLIH 3JHIC (Tou-
Ky) B TOM H TO/JbKO B TOM CJayudae, Korga A = 0.

687. Jlokasathb, 4TO TunepboNHYECKOe YpaBHEHHE BTOPOI1
crenenu (6§ << 0) onpenenasier runepéosy B TOM K TOABKO B
TOM cayuae, Korga A 5= 0.,

102

688. Jloxa3aTh, 4TO THMepbOAHYECKOE ypaBHEHHE BTOPOH
crenenn (8 << 0) onpeaeisier BbIPOXKACHHYIO runepbosy
(napy mnepecekaloHxcs npsAMbIX) B TOM H TOJbKO B TOM
eayuae, Korna A = 1)

§ 25. Mpuseaenne x npocTeiimieMy BHILY
napaGoauyecKoro ypaBHEHHs

-

ITyctb ypaBHeHue

Ax? + 2Bxy + Cy® + 2Dx + 2Ey + F =0 (1)
‘ ABaAgeTcs napaﬁonuqecxnm, T. €, YAOBJETBOPAET YCJA0BHIO
g 8= AC — B> =0.

B stoM Cayuae JHHHA, ONpefensieMas ypaBHEHHEM J’l), anbo B;aun;gg
wenTpa, 5160 MMeeT GECKOHEUHO MHOTO LEHTPOB. npomenrlt{e‘:] . nlfma'r-
JIMYECKOr0 YPAaBHEHH: uenecoonaano HayaTb C noaoplo'ra « IEOMOLU.I'{
HBIX oceil, T. e. CHasala Mpeo0pa3oBaTb YPaBHEHHE (1) mp _

e x=x"cosa—y sina, } @)

y= ¥ sina 4+ y’ cos a.

Yron o cieayer HalTH M3 YpaBHelMA

Big?la—(C — A)tga — B=0; 3)
roraa B HOBHX KOOpHIHHATax YpaBHEHHE (1) mpuBoauTCcs JHGO K BHAY
Ax? 4 oD% + 2By + F=0, @)

rae A’ =% 0, an6o K BHAY
C'y? + 9D’y +2Ey + F =0, (5)

! =& (.
F° ,?la?zinefamee ynpouwenne ypasuenuit (4) u (B) Aocruraerca nyTeM
napajniensHOro NepeHeceHns (MOBEPHYTHIX) OCEH.

689. YCTaHOBUTH, UTO KakI0€ H3 CJACAYIOUUX ypaBHEHHH
apasieTcs NapabosudecKuM; Kaxioe H3 HHX npnsecm;ﬁ(npt;
crefilieMy BULY; YCTaHOBHTD, KaKie réOMeTpHUIECKHE O pas :
OHM ONMPENENSIOT, AJs KaxI0ro caydas n306pas3uTh Ha uep
Te)ke OCH IepBOHAYAJbHOH KOOpPIHHATHOM CHCTEMbl, OCH
APYTHX KOODAWHATHBIX CHCTEM, KOTOpbie BBOILHTCS;:] no X(ﬁ[z
pelleHus, H reoMeTpuueckuil 06pas, onpefenseMbld AaHH
ypaBHEHHEM:

1) 9x2 — 24xy + 1642 — 20x + 110y — 50 = 0;
9) 9x2 4 12xy + 4y2 — 24x — 16y + 3 = 03
3) 16x2 — 24xy + 9y> — 160x o5 120y 425 = 0,
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690. To e 3ananue, YTO M B Mpenbiayile#l 3azaqe, Bbl-
NOJHUTD AJs ypaBHeHHH:

1) 9x2 4 24xy + 16y2 — 18x 4 226y + 209 = 0;

2) x2=—2xy +y2—12x 4 12y — 14 = 0

3) 4x2 4 12xy + 912 —4x —6y 4+ 1 = 0.

691. Huna mo6Goro mapabosnyeckoro ypaBHeHWs JOKa-
3aTh, 4T0 Ko3pdHuHeHTHl A u C He MoryT ObiTh YHCIAMH
pasHbiX 3HAKOB H YTO OHM OJHOBDPEMeHHO He MOTYT o0pa-

WaThCs B HYJb.

692. ITokasatek, uro Jio6oe napabosHyeckOe ypaBHeHHe
MOXeT ObiTh HANUCAHO B BHIE:

(ax+ By)? +2Dx+2Ey+ F =0.

IloxasaTh TakXe, YTO SJJIHNTHYeCKHe U runepboJuye-
CKHe YpaBHEHHs B TakoM BHZe He MOryT ObiTb HalHCaHHI.

693. YcTaHOBHTh, UTO CJeYIOIIHe YPABHEHHA SIBJSAIOTCA
napaBoaHYeCKMMH, H 3aMucaTh Kax/I0e H3 HHX B BHIe, yKa-
3aHHOM B 3ajaue 692:

1) 2+ 4xy+ 42+ 4x+y—15=0;
2) O —bxy+y2—x+2y — 14 =0;
3) 25x2 — 20xy + 442+ 3x —y + 11 = 03
4) 16x2 4 16xy 4 4y> — 5x 7y = 0;
5) 9x2 — 42xy + 4942 4 3x — 2y — 24 = 0.

694. okazaTh, UTO €CJH YypaBHeHHWe BTOPOHW CTeNeHu
sBJsieTCs napaboNHyeCKUM H HAMUCAaHO B BHAE

(ox'+ By)2+ 2Dx + 2Ey + F =0,
TO AHCKPHMHHAHT €ro JeBOM 4acTH ompexnensiercss ¢op-
MyJa0H
= — (DB — Ea)2
695. JlokasaTb, 4TO NapaGosMuecKoe ypaBHeHHe
(ot + By)?+ 2Dx 4+ 2Ey + F =0
npu noMolM npeoOGpasoBaHHA
x==x'c0s® —y’'sinb,
y=1x"sin0 -+ y cos o,
NPHBOLUTCS K BHAY
C'y”’ + 2D’x’ + 2E'y + F' =0,

= —
tg 0= B
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rae

C’ = (12 + 52’ D’ = = l,o‘ 'ag_._!_ABz ’

a A — IHCKPHMUHAHT JIeBOH YaCTH JaHHOro ypaBHEHHS.

696. IokasaTh, uTo mapabosuyecKoe ypaBHEHHe omnpele-
nsieT napabonay B TOM H TOJIBKO B TOM CJyuae, Koraa A #+ 0.
JlokasaTh, 4TO B 3TOM CJyuyae napamerp napaGodJsl ompe-
nenasiercss GopMyJon

=V aror

697. He nposons npeo6Gpa3oBaHUs KOOPAHMHAT, YCTaHO-
BHTb, YTO KaXJOe W3 CJelyIOUHX ypaBHeHu# omnpenenser
napa6oJy, u HaiTu mapaMmerp 3Toi napaGoet:

1) 9x2 + 24xy + 1642 — 120x + 90y = 0;

9) 9x2 — 24xy -+ 164> — 54x — 178y + 181 =0;

3) x?—2xy +y*+6x— 14y +29=0;

4) 9x® — 6xy + y* — 50x + 50y — 275 =0.

698. [lokasaTh, 4TO ypaBHEHHE BTOPO# CTEMEHH ABJALTCA
ypaBHeHHEM BBHIPOKAEHHOH JMHUH B TOM H TOJBKO B TOM
cayuae, korga A = 0.

699. He npoBoaa mpeoGpa3oBaHusi KOOPAHHAT, YCTAHO-
BHTh, YTO Ka)X/0€ M3 CHEIYyIOIMX YpPaBHEHHI ONpefenser
mapy napaJjiiielbHBIX NPAMbIX, B HAHTH HX ypaBHEHHs:

1) 4x24-dxy+ y* — 12x—6y +5=0;

9) 4x2 — 12xy + 9y* + 20x — 30y — 11 =0;

3) 25x% — 10xy + »* + 10x — 2y — 15=0.

700. He nposoxs npeo6pasoBaHus KOOpPAHHAT, ycTano-
BUTh, UTO KAXK[A0e H3 C/AeNyIOWHX YPaBHEHWH OMpenensict
OLHY TpAMYy (Napy CAWBIIMXCA NMPAMBIX), H HAUTH ypas-
HeHHe 3TOH MPAMOMH:

1) 2 —6xy+ 92+ 4x— 12y + 4 =0;

2) 9x2 4 30xy + 2542 + 42x 4 70y + 49 = 0;

3) 16x2 — 16xy + 4y2 — 72x + 36y + 81 = 0.

§ 26. YpaBHeHHs HEKOTOPHIX KPHBBIX, BCTPEUalIIUXCA
B MareMaTHKe H ee MPHJO0KEHHAX

701. CocraBuTh YpaBHEHHWE TeOMeTPUYECKOro Mecra TO-
YeK, MpoH3BeleHHe DACCTOSHHA KOTOPBIX MO NABYX HNaHHBIX
Touek Fy(— ¢; 0) u Fz(c; 0) ecTb MOCTOSHHAsA BelHUHHA @2
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Takoe reoMeTpuHuecKoe MeCTO TOYEK HA3bIBAETCS OBAMOM
Kaccunu (puc. 23).

702. CocraBUTh ypaBHEHHe IEOMETPHUECKOrOo MecTa TO-
yeK, NMPOM3BEIEHHE PACCTOSTHHI KOTOPHIX O ABYX daHHBIX
touek Fi(— @; 0) u Fy(a; 0) ecTh MOCTOSIHHAA BeNMHYHHA a2
Takoe reoMeTpuyeckoe MeCTO TOYeK Ha3biBaeTcsi JieMH H-
ckaToi (puc. 24). (YpaBHeHHe eMHHCKATHl CHayaJja Ha#-
TH HENocpeJACTBEHHO, MOTOM — PACCMaTpHBAsi ee KaK YacT-
HbI# B oBana Kaccuuu.) COCTaBHTb TaKxkKe ypaBHEHHE

g M v
/ﬁ? /
"z// Vi A h
Puec. 23. Puc. 24.

JeMIUCKATEl B MOJISIPHBIX KOOpAMHATaX, COBMellasi moasp-
HYI0 OCb C TMOJIOXKHUTENbHO# Moayocpio OX 1 Mmonoc ¢ Haya-
JIOM KOODAHHAT.

703. CocTaBHTb YypaBHeHHe T[EOMETPHYECKOro MecTa
OCHOBAHHH MepNeHAHKY/IPOB, OMyUIEHHBIX M3 Hayaja Koop-
JIHMHAT HA MpsMble, OTCEKawllue OT KOCPAHHATHOrO yraa
TPeyroNbHUKH MOCTOSAHHOH NJIoManH S.

VKasanue CocTaBuTh ypaBHeHHe CHAyaJa B MOJNAPHBIX KOOp-

[MHATaX, COBMellas MNOMOC C HAayaJoM KOOPAXHAT H NOJAPHYIO OCh
¢ TonoXKHuTeNbHON noayocsio Ox.

704. Jloka3aTbh, YTO FeOMeTPHUYECKOE MECTO TOYeK 3aAauH
703 ectb JeMHHcKata (cM. 3amauy 702).

Ykasaune IoBepHyTh KOOPHHHATH OCH Ha yroa B 45°%

705. Jlyu a, B HayaJabHOM TNOJIOXEHHH COBNALAMLIHA C
NONSIPHOI OCbIO, Bpaltaercs BOKPYr modwoca O ¢ MOCTOsAH-
HOH YIJIOBOH CKOPOCTBHIO .

CocraBuTh B [aHHOHM cHCTeMe IOJNAPHBIX KOOpAHHAT
ypacHeHHEe TPAeKTOPHH TOUKH M, Koropas, HMes Haya/lbHOe
nosioxkenne B O, ABUXKETCsi MO JyYy @ PAaBHOMEPHO CO CKO-
poctbio v (cmMpaab Apxumena, puc. 25).

706, Jdauw mpsMas X ==2r ¥ OKPYXHOCTb pajguyca r,
KOTOpast MPOXONHT yeped Hauaao kKoopauHaT O u Kacaercs
nauHoi mpamoi, M3 Toukn O mpoBeseH JyY, Nepecekarouiuit
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JAHHYIO OKDY¥KHOCTb B TOYKe B M IaHHYIO NPAMYIO B TOUKC
C, na KoTopoM oTJIoXeH oTpe3ok OM = BC (puc. 26). Ilpu
BpallleHHH Jyda AunHA otpeska OM MeHsieTcs H_TOUKa M
ONHMCHBaeT KPUBYIO, HaspiBaeMyo umccoupoit. Cocra-
BUTb ypaBHEHHE LHCCOMJIEL.

707. [dann npavas x==a (a>0) H OKpYXKHOCTb AHa-
MeTpa @, MpOXOAALLAs 4Yepe3 Hadyano Koopxuuar O u Ka-
caioulasics namHo# npamoil. W3 Touku O mposeseH sy, me-
peCeKaloUHi OKPYXKHOCTb B TOuKe A H JLaHHYIO MPAMYIO
B Touke B. W3 Touek A u B nposenensl npsimMble, Mapaniesb-
Hbie cooTBerTctBenHo ocam Oy u Ox (puc. 27). Touxka M

Pue. 25. Puc. 26. Puc. 27.

mepeceyeHnsi ITHX NMPSMBIX MpH BpPALLEHUH Jyya OMUCHIBACT
KpHBYIO, Ha3biBaeMylo Bep3bepo il CoctaBuTh €€ ypaB-
HEHHe.

708. U3 rouru A(—a; 0), rae a > 0, nposezen ays AB
(puc. 28), Ha KOTOPOM MO 00e CTOPOHBI OT TOUKH B orao-
)enbl orpeskn BM u BN oxmuakoBoit anuubl b (b==const).
Mpu ppaiwiesnu ayua rouku M u N OMUCHIBAIOT KPUBYIO, Ha-
spiBaeMylo KoHXxougo#. CocTaBuTh ee ypaBHeHHe CHa-
yaja B NMONSPHBIX KOOPAMHATAX, MOMENIas NOJIOC B TOUKY A
M HampapJssi NMOJSAPHYIO OChb B TOJOXKUTEJIbHOM HaMpasje-
uuu ocid Ox, a 3atem nepefiTy K HAHHOH cHCTeMe JeKapTo-
BbIX MPSAMOYTOJIbHBIX KOODAMHAT.

709. 13 touku A(—a; 0), rae a > 0, npoBeieH 1y AB
(puc. 29), Ha KOTOPOM 10 06 CTOPOHH! OT TOUKH B orno-
eHsl orpeskn BM n BN, pasnvie OB. Ilpu Bpaienuu ayua
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Toukn M u N ONMHCHIBAIOT KPHBYIO, Ha3bBaeMyio c¢Tpo ¢ o-
w10i#. CocTaBuTh ee ypaBHeHHE CHaua/ja B MOJAPHBIX KO-
opaAuHAaTaX, NoMelllas Nojaioc B Touke A M HanpasJas noJsp-
HYI OCb B MOJOXXHTEAbHOM HanpaniaeHun och Ox, a 3aTeM
nepedTH K JAaHHOM cuCTeMe JeKapTOBhIX MPAMOYTOJbHbIX
KOOp/AMHAT.

4

/-

Puc, 28,

Pue. 29,

Puc. 30.

710, W3 Havana KOOpAMHAT MPOBeJCH Jyu, Mepecekano-
Ui AaHHYI0 OKPYXHOCTb X2 + y? == 2ax (a > 0) B Touke B
(puc. 30); Ha syuye no obe CTOPOHBI OT TOUKH B OTJI0XKeHb!
paBHble MeXAy co0oit otpeaky BM u BN nocrosHHOl -
ue b. [lpu Bpawmennu ayua touku M n N onuchiBalT KpH-
pylo, HasbiBaemylo yautko# I[Tackaansa (puc. 30). Co-
CTaBHTh €€ ypaBHeHHe CHavaja B NMOJSPHBIX KOOpAHHATAX,
coBMellasn TMOJI0C C HayajloM KOODAHHAT M MOJSAPHYIO OCb
C MOJIOXKHUTEAbHOH moayccbio Ox, a 3aTeM MepeHTH K AAHHOW
CHCTEMe JeKapTOBHIX MPAMOYFO/bHBIX KOOPAHHAT.

711, OTpe3oK IJMHBI 2a IBHXKETCA TakK, YTO €r0 KOHUbI
BCe BpeMsi HAXOAATCS Ha KOOPAHHATHBIX ocAX. COCTaBHTbH
ypaBHeHHEe TPAeKTOPHUH OCHOBanHA M neprneHinKyaspa, ony-
eHHOTO M3 Hauaja KOOpPAMHHAT Ha oTpe3ok (puc. 31), cHa-
yajna B NMOJAPHBIX KOOpPAMHATAaX, COBMeLlad MOJIOC C Haya-
JOM KOOpDJHHAT H MOJSPHYIO OChb C MOJOXKHTE/AbHOH MOJY-
ochlo Ox, a 3aTeM MepeHTH K NAHHOI CHCTeMe JIeKapTOBbiX
npaMoyroabHeix Koopaunat. Touka M onuceiBaer KpuBylo,
Ha3hIBAEMYK) YeThL peXJeNeCTKOBOH PO3OH.

712, OTpe3ok AJHHBI @ [BHXKETCA TaK, YTO €ro KOHLUbI
BCe BpeMs HAXOASATCA HAa KOOPAHHATHHIX ocsaX (puc. 32). He-
pe3 KOHLbI OTpe3Ka MNpPOBeAEHb MpsAMbie, MapaJse/bHble
KOODAHHATHEIM OCSM, A0 HX B3aHMHOrO IepecedeHus B TOU-
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qWIIIFIIIIIHIIIIIm

Ke P. CocraBuTh ypaBHeHHe TPaeKTOPHH OCHOBaHHS M mep-
NeHJAMKYyJspa, OMYIIEHHOTO W3 TOYKH P Ha oTpe3ok. dta
TPaeKTOPHSA Ha3bIBaeTcs aCTPOHAOM.

Puc. 3l1. Puc. 32,

¥xaszanue CocTaBuThb CHauala NDapaMeTpuuecKie ypaBHEHHSA
acTpoHabl, BHOUpas mapaMeTp f, KaKk YKa3aHo Ha pHc. 32 (3aTeM HCKJW-
UuTh mapaMetp ).

713. U3 touku B mnepeceueHusi ayya OB ¢ OKPYKHOCTbI
X2 4 y? = ax onyuweH neprneHaukyasp BC Ha ocb Ox. U3
touki C Ha ayu OB onymen nepnednuxkyisp CM. Bw-
BeCTH YpaBHeHHE TpPaeKTOPHH
Touku M cuHayana B no-
JSAPHBIX KOOpJAMHATAX, COB-
Melllas MoJilOC ¢ HayaloM KO-
OpPAMHAT H NOJSIPHYIO OCh ©

——-..\

Puc. 33.

Puc. 34.

MoJ0XKHUTeNbHOH moayocklo Ox, a 3areM MepeidTH K AaHHOR
CHCTEME JIeKAPTOBBIX MPAMOYTOJMbHBIX KOODJHMHAT,

714. Hutb, HaMOTaHHASi HA OKPYXHOCTb X+ y> = y?,
pasMartbiBaercst Tax, YTo B TOUKe B, rie HUTH OTIeNseTcs OT

~ OKPYXXHOCH, OHa OCTaeTCs KacaTeJbHOH K HeH (puc. 33).

109



’

Hafity napamerpuyeckue ypaBHEHHS JHHHH, onUChIBaeMof
KOHLOM HHUTH, €CJM HauaJbHBIM MOJIOXKEeHHeM KOHLA fABJsfeT-
cs1 rouka A (a3 0), rae a > 0. JIunus, 0 KOTOpOH HAET peus,
Ha3biBaeTcs 3BOJbBEHTOM Kpyra.

715. Kpyr paanyca a xatutcsi Ge3 CKOJMbXKeHHs MO OCH
Ox. TpaekTopusi HeKOTOPOH TOYKH M OKpYMKHOCTH STOTO
Kpyra HaghBaeTcsi WHKJIOHIOH (puc. 34). BriBectu na-
paMeTpuyecKne ypaBHeHHs LHKJIOH-
Obi, TpUHMMAas B KayecTse Mapa-
meTpa f yroJi, Ha KOTOpHIM MOBOpa-
yHBaeTcsl KaTAUlasacsi OKPYKHOCTb
BOKDYT CBO€ro IeHTpa, CYUTaTh
mpH 3TOM, YTO B HauyanbHBI MO-
ment (f=0) touka M HaxoauTCH
B HauaJe KoopAauHat. Hckmoyutb
napamerp f H3 IOJYYeHHBIX ypaB-
HeHHH.

716. Kpyr paauyca @ KaTHTCA

Puc. 35. 0e3 CKOJIbXKeHHS [0 OKDPYXHOCTH
¥2 4 y? = @% oOcTaBafACb BHE ee.
Tpaekroprsi HeKOTOPO#H TOYKH M OKDYXHOCTH KaTALLerocs
Kpyra HasbiBaeTcsi KapAMOUAO A (pHC. 35). BriBecTH na-
paMeTpHUeCKHe ypaBHEHUS KapIHOHAL, BhIGHpas B KayecTse
mapameTpa ! yroa HaknoHa K ocd Ox pajuyca HeNOXBHXK-
HOW OKPYXKHOCTH, MpOBEJeHHOro B TOYKY KacaHHsg c MO-
apuxHOW. CuMTaTh NPH 3TOM, YTO B HAYalbHBIH MOMEHT
(t = 0) Touka M Haxopurcs cnpasa Ha ocH OX. [TepefiTu
K MONSPHBIM KOODXHHATAM NP YCJOBHH, YTO HanpaBleHHE
TOJISIPHOH OCH COBMANaeT ¢ MOJOXKHTeNbHbIM HAMpaBJIeHHEM
ocu abeuuce, a Moalc Haxoautes B Touke A. Jlokasarts,
yTO0 KapAMOMAZ eCTh YACTHBIA BUA YIHTKH IMTackana (cM,
sanauy 710).

717. Kpyr paauyca @ KatuTcs Ges CKOILKEHHs 110 OKpy-
JKHOCTH ¥2 + y? = b2, ocraBasch BHe ee. TpaeKTOPHA HEKO-
TOpO# TOYKH M OKPYXHOCTH KaTsIIerocs Kpyra HasbiBaercs
STHIUKIAOHALON (puc. 36). BelBecTH mapaMmeTpuyeckie
ypaRHeHHs STHIMKIOHMBL, BBIOHpas B KauecCTBe MapaMeTpa
¢ yron HakjoHa k ocu Ox paauyca HeMOABHIKHOA OKpPYX-
HOCTH, TMPOBEIEHHOr0 B TOYKY KacaHus C TMOABHIKHOH; CUH-
TaTh OPH 3TOM, YTO B HAYaJbHBIH MOMEHT (t =0) Touka M
HaxonuTca cnpapa Ha ocu Ox. Jlokasarth, 4T0 KapAHOHA2
(cM. 3amauy 716) ecTb YaCTHHIA BHI SMUIHUKJIOUABL.

"= dFT18. Kgyr pazuyca @ KaTurcs 6e3 CKO/IbXeHHs MO OKpy-
KHOCTH X2 4= Y%= b?% ocTaBasch BHYTPH HEE, Tpaekropus
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HekoTOpOR TOUKH M OKPYXHOCTH KaTsiierocs Kpyra Hasbl
paeTcs THNoUKKAoumoi (puc. 37). BeiBecTd mapamer-
pHuecKHe YpABHEHHS THIIONMKJOMABI, BhlOMpas B KaueCTBE

9’ .
[
N~
0 z
Puec. 36. Puc. 37,

napamerpa f yroj HaKj0OHA K OCH Ox paanyca HernoABHKHOM
OKPYKHOCTH, TPOBEASHHOTO B TOYKY KacaHHua C MMOABUKHOM;
CYHTATH [PH 3TOM, YTO B HAUa/bHbIH MOMEHT (¢ =0) -Tou-
ka M maxoautca crnpasa Ha ocn Ox. JlokasaTp, YyTO acTpo-
uga (cm, 8agayy 712) eCTb 4acTHbIH BHA FHTIOUHMK/IOHABL



| YACTb BTOPAM
AHAJIMTHYECKAS TEOMETPHUSI B NMPOCTPAHCTBE

TITABAG

HEKOTOPBIE MPOCTEHIIHE 3AJAYH
AHAJIUTUYECKOH TEOMETPHUH B MPOCTPAHCTBE

§ 27. JlexapToBbl NpPSIMOYroJibHbie KOOPAHHATHI
B NPOCTPaHCTBE

JlexapToBa OPSAMOYrONbHAsA CHCTeMa KOOpAMHAT B MPOCTPAHCTBE
onpefieNsieTcs 3ajaHHeM JMHeAHOM eAHHHLUBLl IS H3MepeHHA LINH H
TpeX MEepeceKalolluxcs B ONHOA TOYKe B3AUMHO MEPMEHITHKYJIAPHBIX
oceft, 3aHyMepOBaHHbIX B KaKoM-Tu6O mopsiixe.

Touka mepeceueHHs OCell HashlBaeTCs Haya/JoM KOOpIHMHAT, 3 CaMi
OCH — OcsiMH KoopiHHAT. [lepBas KoopAMHATHAA OCb HA3LIBAGTCH OCbIO

abcumce, BTOpas — OCbIO OpJIHHAT, Tpe-
z TbA — OChIO AITHKAT.

Hauano xoopauaat obosHayaercs GyK-
goit O, ocH KoopauHaT 0003HaAyawTCHd CO-
orBeTcTBeHHo cumBoaamu Ox, Oy, Oz

Iycte M — npou3BO/IbHAA TOYKA MPO-
crpauctsa, My, My u M, — ee mpoexuHH
Ha KOOpAHMHATHBe ocH (pHC. 38).

Koopauuatamu Ttouku M B 3anaHHO#

M,  cucreme HaselBalOTCA WMCnA:
14

x = OM,, y= OM,, z=OM,

(puc._38), rae OM, ectb BeJHUHHA OTpe3-
&g ka OM. ocm a6eurce, OM, — BenHuHHA OT-
Puc. 38 peska OM, ocn opaunar, OM, — Bennyu-
Ha orpeska OM, ocu amaukar. Yucio x
HasblBaeTcs aGClUHCcoH, y — OpPAMHATOH, 2 — anankatoi Touku M. Cume
Boa M(x; y;2) o6osnauaer, 4TO0 TOYyka M uMeeT KOODAHHATH X, ¥, 2.
Mnockoers Oyz paszenser Bce MPOCTPAHCTBO HAa ABa MOAYNpo-
CTPAHCTBA, TO M3 HHX, KOTOPOE pACMOJOXKEHO B NOJOXKHTEIbHOM Ha=
npasaesun ocu Ox, HA3LIBAGTCA OJHXKHHM, APYroe — AaibHUM. Il10«
ckocTh Ox2 TakKe pasfiensieT NPOCTPAHCTBO HA JBa NOJYMPOCTPAHCTBA,
TO M3 HUX, KOTOPOe PpAaClOJOXeHO B TIOJOXKHTEeJbHOM HanpabJeHHH
ocn Oy, HasbiBaercsi MpaBbiM, Apyroe — JesbiM. HakoHel, W miIockocTb
Oxy pasmenseT MPOCTPAHCTBO Ha JABa MOJYMIDPOCTPAHCTBA; TO W3 HHX,
KOTODOE PacrosoXeHo B MOJMOMKHTe]bHOM HanpabieHun och Oz, Hasbls
BARTCA BEDXHUM, APYroe =—- HHAKHHUM,
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Tpu maockoctn Oxy, Oxz n Oyz BMECTe DABALNAIOT TPOCTPAHCTBO
Ha BOCeMb UACTEH; WX HAa3bIBAlOT KOOPAMHATHHIMH OKTAHTAMH H HyMe-
PYIOT TaK, KaK NOKa3aHo Ha pHC. 39

719. TTocTpouTh (B @KCOHOMETPUYECKOH MPOEKLHH) CJle-
Ayloliye TOYKH MO HX JCKapTOBBIM koopaunatam: A (3;4;6),
B(=5; 3; 1), C(1; —3; —5), i
D(0; —3; 5), E(—3; —5; 0)

u F(—1; —5; —3). /4
720. Haifity  KOOPAHHATHI 4
npoexunit Touek A(4; 3; 5),
B(—3; 2; 1), C(2; —3; 0) u St e
D(0; 0, —3): 1) ua mno- i ’
ckocts Oxy; 2) Ha IUIOCKOCTb 1
Oxz, 3) ma maockocth Oyz; |
4) na ocb abcuuce; 5) Ha ocb !
oprmHat; 6) Ha OCb aIMHKAT. L

721, Haiitu  KOOpPAHMHATEI
TOYEeK, CHMMETPHUYHBIX TOY-
kam A(2; 3; 1), B(5; —3; 2),
C(—3; 2, —1) n D(a; b; c)
oTuocurenbro: 1) mrockoctn Oxy; 2) naockoctd Oxz;
3) NJI0CKOCTH Oyz; 4) ocu aGcuuce; 5) OCH OpAHHAT;
6) och amHKaT, 7) Hayama KOOpAHHAT.

792, Jlaubl ueThipe BepuwuHbl Ky6a: A(—a; —a; —a),
B(a; —a; —a); C(—a; a; —a) u D(a; a, a). Onpeneautb
ero OCTaJ/ibHbie BepIIHHbBI.

723. B Kakux OKTaHTax MOryT ObiTb PacmoOJIOXKeHbl TO4-
KH, KOODAHMHATH KOTOPBIX YAOBJETBOPAIOT OLHOMY H3 C.je-
Ayowux ycrosui: 1) x=—y=0,2)x+y=0;3) x—2=
= 0;4) x4+2=0;5) y—2=0;6) y+2=0.

7924. B Kakux OKTaHTaxX MOTYT ObiTb PACMOJIOXKEHbl TOY-
xu, ecau: 1) xy > 0; 2) xz2<<0; 3) y2>0; 4) xyz > 0;
5) xyz <O.

795. HaiiTy LeHTp mapa pajuyca R == 3, KOTOpbIi Ka-
caeTcsl BCEX TpeX KOODAMHATHBIX MJOCKOCTEH H PACMOJI0XKeH:
1) BO BTOPOM OKTaHTe; 2) B MATOM OKTaHTE; 3) B LeCTOM
oKkTaHTe; 4) B CeAbMOM OKTaHTe; 5) B BOCbMOM OKTAHTE.

N

'
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1 ~

\!
e A -

Y

Puc. 39.

§ 28. PaccrosiHue Mexay ABYMsi TOUKAMM.
Jlenenue oTpe3ka B JAHHOM OTHOLUEHHH

Paccrosiuue d mexay mByms Toukamu Mi(x; i3 21) & Ma(xe oo 7))
B NMPOCTPaHCTBE Onpeseisercs dopMyJ0H

d=V (= %)+ W2 — 1) + (22— 21)%
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Koopzunatet ¥, y, 2 Toukn M, KOTOpasm JAGMHT OTPE3OK Mle:
orpaHuueHHbIl TOUKAMH M (x1; t1; 21) B Ms(X2; Yo 22), B OTHOLIEHUH A,
onpepensiorcs mo dopmynam:

X1+ Ax, g = y1 + Ay, - 2+ Az
142 ° 144 ° t+a °
B uactHOCTH, mpu A == 1 HMeeM KOOPJAHHATHl CepCAHHL JAAHHOTO OT-
peaka:
X +
2

» y ’ =

=N + 4> 21+ 2
2 2

726, Hauwer toukm: A(l; —2; —=3), B(2;, —3; 0),
C(3, 1; —9), D(—1; 1; 12). BeIuHCAHTD paCCTOSHHE Mex-
ay 1) AnC;2) BuD;3) CulD.

727. Beluucauth pacCTOsIHUA OT Hauajaa koopauiiat O 10
rouek: A(4; —2;, —4), B(—4; 123 6), C(12; —4; 3),
D(12; 16; —15).

728. JlokasaTh, 4YTO TPEYrOJbHHK € BepIIHHAMH
A(3; —15 2), B(0; —4; 2) u C(—3; 2; 1) papnoGeapen-
HbIH.

729. JloxaszaTb, YTO TpPEYrOMbHHK C BepUIMHAMH
Ai(3; —1; 6), As(—1, 7; —2) u A3(l; —3; 2) npamo-
YTOJIbHDbIN.

v 730, OnpeaentTb, eCTh JH TYNMOH Yroa Cpein BHYTPEHHHUX
yraos Tpeyroashuka M(4; —1; 4), Mao(0; 7; —4),
Ms3(3; 1; —2).

731. JlokasaTb, 4TO BHYTPEHHHE YyTabl TpPeyroJbHHKa
M(3; —2; 5), N(—2; 13 =3), P(5; 13 —1) ocrpnle.

732. Ha ocu aGcuuce HalTH TOUKY, PaccTosiline KOTOPO
ot Toukn A (—3; 4; 8) pasno 12,

733. Ha ocu opauHAT HAaWTH TOUKY, PaBHOYLAJNeHHYIO OT
rouek A(1y —3; 7) u B(5; 7; —5).

734. Hafitu nentp C u paguyc R 1mapoBoii MOBEPXHOCTH,
KoTopas MpoxoauT uepes touky P(4; —1; —I) u xacaercs
BCeX TpeX KOOpaHnaTHbIX MIOCKOCTEH.

735. Iann Bepwuun M (3; 2; —=5), Ma(l; —4; 3) u
M;(—3; 0; 1) Tpeyronbsuka. Haltin cepeinHb ero cTopoir.

736. Jlaun sepuwunn A(2; —1; 4), B(3; 2, —6),
C(—5; 0; 2) TpeyroabHuKa. BHIUUCAUTL NJIHHY €ro Meiu-
aHbl, MPOBeACHHO! U3 BepuIHHb A.

737. Lleutp TAXKECTH OJHOPOAHOrO CTEPIKHA HAXOAUTCA
B touke C(l; —I1; 5), oAMH H3 ero KOHLOB eCTb TOuKa
A(—=2; —1; 7). OnpeneauTb KOOPAHHATBI APYTOro KOHua
CTEpIKHA.

738. danwt ase pepmuust A(2; —3; —5), B(—I1; 3; 2)
napaasnenorpamma ABCD u Touka nepeceyeHus ero Auaros
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nase E(4; —1; 7). Onpefenutsb ABe APYTHE BEPIIHHBI 3TO-
ro mapaJjnejorpaMma.

739. Nauw Tpu Bepuwunbl A(3; —4; 7), B(—5; 3; —2)
n C(ly 2; —3) napajsenorpamma ABCD. Hatitn ero uet-
BepTyi0 BeputnHy D, npOTHBOINOMOKHYIO B.

740. Iaus Tpu Bepmunn A(3; —13 2), B(l; 2; —4) u
C(—1; 1 2) napamnenorpamma ABCD. Ha#itu ero uersep-
ryio Bepinny D.

741, OTpe30K MOpPsAMOil,  OTpaHMYeHHHA  TOUKAMH
A(—1; 8; 3) u B(9% =—T7; —2), pasienen TOUKaMu G, D,
E, F ua narb paBHmx uacreid. Haiitm kOOpAMHATH 3THX
TOUEK.

742. OnpefenuTh KOOPAUHATE KOHLOB OTPE3KaA, KOTOPHIf
roukamu C(2; 03 2) u D(5; —2; 0) pa3sjener Ha TPH paB-
Hble YaCTH.

743. Jlanbl BepHIMHBl TPEYTOJbHHKA A(l; 23 =-1),
B(2; —1; 8) u C(—4; 7; 5). Boruncants ITHHY 6uccek-
TPHCH! €r0 BHYTPEHHEro yraa npu BepuIiHe B.

744. Jlanbl BepUIMHBl TPEYTOJbHHKA A(ly —13 —=3),
B(2; 1; —2) u C(—5; 23 —6). BeiuncauTb AauMHYy Ouccex-
TPHCHl €r0 BHYTPEHHEro yIiia MpH BepuinHe A.

745. B pepuwmnax Terpasnpa A (Xs ¥ 2y), B(x2 y2; 22),
C(xs; ys; 23), D (% Yu; 24) cOCPEAOTOUEHB! DABHEIE Macchbl.
HaiiTii KOODAMHATH UEHTPa TsXKeCTH CHCTEMBI STHX MacC.

746. B sepmunax terpasapa As(xy yi; 21), Aa(x2; Y2; 22),
As(xs; Ys; 22), Au(Xai Yui 2u) COCPELOTOUEHB MACCHI MMy, Mz,
ms u M. HallTh KOODAHHATE! LeHTPA TAKECTH CHCTEMbl 3THX
macc. y

747. TIpamasi MPOXOAMT 4Yepe3 ABe TOUKH M,(—1, 8; 6)
u My(3; —6; —2). Hafitu TO4YKH ee OepeceucHHs ¢ KOOpAH-
HATHBIMH MJOCKQCTSMH,



FTABA7
BEKTOPHAS AJITEBPA

§ 29. Monarue Bekropa. [lpoekuun BexTOpa

HanpassenHble OTPe3KH NPUHATO HA3BIBATh TaK¥Ke TeOMeTPHYECKH-
My BekfopaMH HJM TpPOCTO BeKTOpaMH. BekTop KaK HanpaBJ/eHH.LIH
oTpe3ok Mbl GydeM MoO-NPeXXHEMY 3alHCHIBATE B TeKCTe ABYMS Goual-
IIMMH JaTHHCKHMH OykBaMpm ¢ obwieit 4eprofi HasepxXy MPH YC/IOBHH,
yTo mepeas W3 HUX 06O3HavaeT Hada/lo, BTOpast — KOHel Bekropa. Ha-
psay ¢ oTHM MBI GyleM TakXe 0003HauaTh BEKTOD OIHOH MaJoH
JaTuHCKOi OykBofft monyxHpHOro wpudra,
KOTOpas Ha uepTexax CTaBHTCA Yy KoHuUa
CTpenkH,  H3obpaxaiowefi  BeKTop (M.
puc. 40, rae u3obpa)keH BEKTOp @ ¢ Haya-
Jom A u xouuom B). Hayago Bekropa uyacto
GyIeT Ha3bBATbCA TAKMKE ero TOYKOH NpHiIo-

HKEeHHs.

Puc. 40. BexTopel HA3HIBAOTCA PaBHBIMH, €cC]H

_ OHM HMEIOT OJHHAKOBbIC [JIHHLL, JeXaT Ha

MapayieNbHLIX MPAMBIX HIM HAa OLHON MPAMON M HAMpaBleHH B OAHY
CTOpOHY.

Uucsio, paBHoe LJAHHe BeKTopa (npH 3afaHHOM MacuiTabe), Ha3bl-
paeTcs ero MoayineM. Moay.is Bektopa @ o6o3Hauaercs cuMBosOM |al
uid a. Ecan |a| = 1, TO BeKTOp @ HA3BIBAGTCH ENMHHYHBIM.

Exnuuynblfi BeXTOP, HMEWOLIMA OIHHAKOBOe HaMpaBjeHHe C JaHHbIM
BeKTOpPOM @, Ha3blBaeTcd OPTOM BeKTOpa a H 0003HadaeTcsl OGBLIYHO
cumBeosoM ab.

UPOEKL{HEFI BEKTODa AB Ha ocb u Ha3bIBaeTcd YHCAO, paBHOe Be-

auydHEe oTpeska A B, ocu u, rae rtouka A, fBaseTcA OpOeKUMel Ha
och # Touku A, a By — npoekuueii Ha 3Ty OCb TOUKH B.

Tpoekuns Bektopa AB Ha ocb # 00603HAyaeTcsd CHMBOJIOM: TMp.AB.
Ecnu BekTop 0603HAaYeH CHMBOJOM @, TO €0 NPOEKUHI0 HAa OCb # MpH-
HATO 0603HAYaTh: MpyA.

IMpoekuus BeKTOpa @ Ha OCb &4 BHPAaKaeTCq UYepe3 ero MOLY.b
H Yroa ( HakJoHa K ocH # (opmynoh

npya=|a|-cos . (1)

Tpoeknuu NPOU3BOJBHOrO BEKTOPA @ HAa OCH HEKOTOPOM 3alaHHOH
CHCTEMBl KOOpAMHAT B JAanbHeftimeM o6osHavalotca Oykeamu X, Y, Z.

PaBeHcTBO )
a=(X; Y; Z}
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o3nayaer, yro uHcna X, Y, Z sBasiOTCA HMPOEKUHSMH BeXTOpa Ha KO-
OpLHHATHbIE OCH.

HPOEKU.HH BEKTOpa Ha KOOpAHHATHBIE OCH Ha3bIBAIOT TaK¥Ke €ro
(nekapToBbiMH) KoopAHHaTaMHu. Ecanm Aambl ABe TOUKH M (x5 Y15 21),
H MEFX?; Y23 22) ABJSIONIHeCs COOTBETCTBEHHO HAuaJOM H KOHLOM BeK-
T0pa @, TO €ro KOOpAHHATH X, Y, Z onpefendTca no cpopmy.rlam

X=xo—x, Y=yp—y, Z=2—2
Dopmya
la| =V X+ Y2+ 22 )
03B0J5eT MO KOOpPJAHHATAM BeKTOpa ONpPEeAeHTb €ro MOAY /b,

Ecnn @, ﬁ, Y — YIJibl, KOTOPbie COCTAB.JIAET BEKTOp @ C KONpJIHHAT-
HbiMH ocamu (puc. 41), To cos @, cos 3, cos y HashBalTCA HampapiAio-
LIIHMH KOCHHYCaMHW BEKTOpa a.

Beneactsre gopMyns (1) z
X = |a|cose, ¥ == |ajcosPB, Z=|a|cosy. ;
Otciona u u3 Qopmyas (2) cienyer, 4To a

cos? & < cos? f - cos?y = 1.
TNocnennee paBeHCTBO MO3BOASIET ONpPELENHTD 7
OLMWH H3 yIJIOB &, P, Y, €C/IH H3BECTHH JBa 3
HOPYTHX.

748. BBIUHCIHTD MOAYJb BEKTOpPA
a={6; 3; —2}.

749. Jlauw [aBe KOOpPAHMHAThl Bek-
Topa X =4, Y= —12. Onpenenutb
€ro TPeTbio KOODAHHATY Z TpH yCao- Puc. 41,

Buy, uto |a| = 13.

750. danb Toukn A(3; —1; 2) n B(—1; 2; 1). Hafitu
KoopAHHaTH BekTOopoB AB n BA. )

751, OnpeneauTb TOUKy N, C KOTOpPOH coOBNajaer KoHeL
BexTopa a = {3; — I; 4}, ecau ero Hauano coBmajaaer ¢ Tou-
kot M(1; 2; —3).

762. OmnpeneluTh Hawano Bekropa a = {2; —3; — 1},
eci ero KoHell coBnazaer ¢ Toukoi (1; —15 2). )

753. Jlan monayap Bektopa |a| =2 u yram o = 45°
B = 60°, y = 120°. BLIUHCAUTL NPOCKUHA BEKTOpPa @ HA KO-
OpIMHATHbIE OCH.

754, BLIUHCJIHTL Hampapjsiolliue KOCHHYChl BEKTOpa @ =
= {12; —15; —16}.

755. BplyucauTh Hanpasasiollie KOCHHYCbl BEKTOpaad =

3, 4., 12
={1_3’ 13 18§

756. Moxer JIB BEKTOD COCTaBJSATb C KOOPAHHATHbLIMH
ocsiMH Clerylomue yrabi: 1) o = 45°, p= 60°, y= 120::
9) o=45°, p=135° y=60% 3) a=090°, f=150%
y == 60°?
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757. MoxeT N1 BEKTOP COCTABJAThH C ABYMs KOOpAMHAT-
HBIMH OCSIMH Caeayiouue yrasi: 1) o = 30°, f = 45°% 2) p =
= 60°, y = 60° 3) o = 150°, y = 30°?

758. Bexrop cocrapaser ¢ ocaMu Ox u Oz yrant a==120°
u y = 45°. Kakoit yron o cocrasaser ¢ ocsio Oy?

759. BekTop @ coCTaBAsieT ¢ KOOPAWHATHBIMH OcsamMH Ox
n Oy yrabl o = 60° B == 120°. Beiunuciute ero KOOpAHHATHI

‘NpH YCJOBHH, YTO |@| = 2.

760. OnpeneauTb KOOpAXHATHI TOYKH M, ecsii ee pajHyc-
BEKTOP COCTaB/JS€T C KOOPAHHATHBIMH OCSMH ONHHAKORbIE
yrJabl 4 ero MOAyJb paBeH 3.

§ 30. Jluneiiuvle onepauuu HaA BEKTOPAMH

Cymmoit @ -+ b aAByx BekTOpoB @ W b HasblBaeTcs BEKTOP, KOTOe
phi MCT W3 Hayajsa BEKTOpa @ B KOHelL BeKTopa & mpu yclOBHH, YTO
BEKTOD b NMpHIOMEH K KOHUY BeKTopa @ (npaBiso Tpeyroabuuka). Ilo-
cTpoenue cymMel a + b H3o6paxkeHo Ha pHC. 42.

b

Pue. 42

Puc. 43.

Hapsiny ¢ npaBui1oM TpeyrosbHHKA 4acro MO/b3YIOTCH (PaBHOCH.Ib-
HHIM €MY) mpaBHJOM mapaJjgeaorpamMmal eCiH BeKTOpn 4
n b npuBeleHsl K O6uleMY HAauaJy H Ha HHX MOCTPOEH MapasienorpaM,
TO cyMMa @ - b ecTb BeKTOp, COBMAlaiolIHH C JHATOHAJbIO 3TOTO mNas
C paanencrpaMma, Maywed H3 OOLLero Has
yana a u b (puc. 43}. OTciona cpasy cJe-
aver, ytoa+ b =b-4a
CrnoeHne MHOTHX BCKTODPOB NMpPOH3BO-
AHTCA MNpPH TOOMOWH [OCAEI0BATE/BHOrO
ANpPHMEHEHKS NPaBHIA TPEYTOJAbHHKA (CM.
puc. 44, rne u300pa’seHo TOCTPOEHHE CyM«
MBl YeThipex BexTopos a, b, ¢, d),
PasHocTbic @ — b 1BYX BexTOpos @
u b HashBaeTCs BEKTOD, KOTOPHH B CyM«
Me C BeKTopoM & cocTaB/sieT BeKTop d.
Ecau xBa BekTopa @ u b mnpuBegeHs K
o0lleMy Hauady, To pas3HocTh HX a—2b
ecTh BEKTOp, HAVIIHA M3 KOHUA b («BhIYH=
TaeMoro») K KoHUy @ («yMenbluaemoro»). IIBa Bek10pa paBHOH IH«
HBl, JeKalllie Ha OJHOH mpaAMON ¥ HANpaB/leHHBEE B MPOTHBOMOJ0XKHEBIE
CTODOHKI, HA3HIBAIOTC B3AHMHOOODATHBIMH: €C/IH OIHH - H3 HHX o6a-
SHauell CHMBOJIOM @, TO Apyroi# o0003HasaeTca CHMBOJOM —@&. Jlerko
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Puc,

44,

*

i

pHaeTs, uto a@—b = a4 (—b). Takum 00pa3oM, NOCTPOEHHE pasno-
CTH PABHOCHJbHO TMPHOABJICHHIO K «YMEHBUIAEMOMY> BexTopa, o6paTHo-
r0 «BHYHTAEMOMY>.

TMpouasenenyeM o4 (WIH TaKkKe act) BeKTOpa @ Ha UHCI0 O Ha3ble
BaeTcsi BeKTOp, MOAYJb KOTOPOrO PaBeH NPOU3BELEHHIO MOLyAd BeK«
Topa @ Ha MOAYJb UHCIA € OH NapajieieH BEKTOPY @ HJH JeXHT
¢ HHM Ha OXHOH NpsMOf H HanpaBjeH TaK ke, KaK BEKTOP @, ecad
0 — UHCAO TOMOMKHTENbHOE, H MPOTHBOMOJOXKHO BEKTOPY @, eciH & —
YUCIO OTPHILATE/IbHOE.

CroMenHe BEKTOPOB M YMHOXeHHe BeKTOpa Ha 9HCIO HAa3bIBAIOTCH
AWHeHHBIMH OTepalMaAMH HaJ BEKTOpaMH.

MMeioT MeCTO CJlefyiolue ABE OCHOBHbE TeopeMbl O MPOCKLHAX

eKTOPOB:
i 1.pﬂpoexuna CyMMbl BEKTOpOB Ha KaKkylo-HHOyAb OCb paBHa CyMme
HX TpOeKIHil Ha 3Ty Xe 0Cbi

npy (@) +az+ ... o+ ap) =n0p,ua; 4 npuls -+ ... <4+ npgan.

9. Tlpn YMHOMEHHH BEKTOPa Ha YHCIO ero MPOeKUHi yMHOMACTCA
#a TO XKe YHCIO:

np, (0a) = o 0p,a.
B 4acTHOCTH, €CJH

a={X; Y Z), b={Xy Ya Z5}
a+b={X+ X Vi +Y5 2, + 23}

TO

a—6=(X1-X2: Y]"'Yg} Z;—'Zz}-

Econ a=={X; Y; Z}, To nas joGoro wucad o

aa = {aX; a¥; aZ).

BexTOpH, Jexaliue Ha OAHOH npaAMOA HJIH HA NapajulejbHbLIX Aps-
MbIX, HA3bIBAIOTCH KOJJIHHEAPHDIMH. [TpH3HAKOM KOLIHHEAPHOCTH ABYX
BEKTOPOB

a=Xu Y 2}, b={Xn Yo Z3)

]

aBIseTCA NPONOPILHOHAIBHOCTD HX KOOPAHHAT:

Tpofika BEKTOPOB i, [, k uasbIBAETCS KOOPAMHATHHIM Ga3ncoM, ecnd
8TH BEKTOPH VAOBJIETBOPAIOT C/ELYIOLHM YCIOBHAM:

1) BekTOp i JIEXHT Ha OCH Ox, Bextop j—#a ocu Oy, BekTOp
k —ua ocu 0z

2) KaxIuf U3 BEKTOPOB

JIBHYIO CTOPOHY,
mrrea) Bgmopupi,ﬂrk-enaﬂmnue, . e lil=11il=1|k|=1,

I
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KakuM Gbl HH OBLI BEKTOP @, OH BCEerZa MOXKeT GHITh Pas3joKeH
mo Gasucy i, J, B, 7. e. Moxer OuIThb NpeACTaBJIeH B BHIE:

a=Xi+Yj+ Zk;

K03 DHUHEHTHl 3TOr0 Pa3JOKEHHS ABATIOTCA KOOPJHHATAMH BEKTOPa &
(r. e. X, Y, Z cyTs npoexkuyuH BeKTOPa & HA KOODAHHATHHIE OCH).

761. ITo nanHbBIM BekTOpam @ u b NMOCTPOUTH KaXKIHIH
H)B c.ne,uylgumx BekTopoB: 1) a+4b; 2) a—b; 3) b —a;
4) —a—b>.

762. Naun: |@|=13, |b|=19 u |a+ b|=24. Bunyu-
cJauTh |@ —b|.

763. aust: |a|=11, |b|=23 u|a— b|=30. Onpe-
IeauTh |a -+ b].

764. Bextoprl @ u b B3aMMHO MepNeHIHKYJSAPHE], MpPH-
yeM |@|==5 u | b|=12. Onpenenuts (a+5b| u |a—5].

765. BekTopel @ u b o6pa3syioT yroa ¢ =060° npuuem
la}]=5 n |b|=8. Onpenesnts |a+b| ula—>b].

766. BekTopnl @ u b o6pasyior yroa @ == 120° npuyem
|a| =3 u |b| = 5. Onpenenurs |a+b| n |a—b|.

767. KakoMy yCIOBHIO NOJXKHbBl YAOBJIETBOPATH BEKTOPHI
a u b, uTo6bB HMeNH MeCTO CJelyIoUlHe COOTHOLIEeHHS:
Dla+b|=la-b|;2)|a+b|>a—=b|;3)|a+b|<|a—b|.

768. KakoMy Yyc/a0BHIO IOJKHEL YIOBJETBOPATH BeK-
Topyl @ U b, uToOH BeKTOp @+ b e HJ momoJaM yroJ
MEeXJ1y BeKTopaMu @ u b.

769. [To naHHbLIM BeKTOpaM @ H b MOCTPOUTL KaXKIbIi

U3 c.ne,uyromnx BekTOopoB: 1) 3a; 2) —%b; 3) 2a+%b;
4) —a — 3b.

770. B tpeyronbuuke ABC BeKTOp AB=m u BEKTOp
AC =n. TIocTpouTb KAXIHIN H3 CJELYOUUX BEKTOPOB:

) Bpfig) BoBig) ESM, 4) — BEE Mpumnan

l 4

B KauecTBe MacCIITaGHOH eNWHHIL — |7 |, MOCTPOHTH TaKKe
BeKTOpH: ) |n|m -+ |m|n; 6) |[n|m—|m|n.

771. Touka O sABJsfETCA LEHTPOM THAXKECTH TPEYTrohb-

Huka ABC. Jloka3saTh, 4TO OA+ OB+ OC =0.
772. B npapunpHoM mnsTHyroabHuke ABCDE 3anaum

BEKTODHI, COBNAfalOLIHe C er0 CTOPOHAMH: AB=m, BC=n,
CD=p, DE=qu EA=r. I'IOCTpouTb BeKTopbl ) m—n 4

+p—q+r; 2)m+2p+-§f, 3) 2m+ 2,l't—3p q+2r.
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773. B nmnapaasenenunene ABCDA’B’C’D’ (puc. 45)
8amaHbl BEKTOPH, COBMajaiouine ¢ ero pe6pamu: AB=—m,
AD=n n AA’ =p. Tlocrpouts Ka- o Y
WIBIH U3 CJAEAVIOIHX BEKTOPOB:

) mtntp 2 mtntyp
3 smtgntp; 4 mtn—p;

5) —m—n+-é—p.

774, Tpu cunet M, N u P, npu-
JOKeHHBIE K OJHOH TOYKe, HMeIoT
B3aMMHO MepneHNLHKYJsApHble Hanpa- Puc. 45,
Baenuda. OnpenesuTh BeJNHYUHY HX
paBHojeicTByOWed R, ec/H H3BeCTHO, uto |M|=2 «T,
IN|=10«xl"u |P|=11 «I.

775, Jlauwl nBa BeKkTOpa @ =={3; —2; 6} u b ={—2; 1; 0}.
OnpenesnuTh NPOEKUHH HA KOOPIHHATHBIE OCH CJETVIOUIHX

sexropos: 1) @+ b; 2) a—b; 3) 2a; 4) — 4 b; 5) 2a+3b;

6) -;—a——b.

776. TlpoBepHTh KOJ/IHHEAPHOCTh BEKTOPOB @ =
={2; —1; 3} u b={—6; 3; —9}. YcraHoBurh, Kakoi us
HUX II.JTHHHee JPYroro u BO CKOJIBKO pas3, Kak OHM Hampas-
JIEHH — B ONHY HJH B NPOTHBOMOJOXKHbBIE CTOPOHBHI.

777. Onpenenuts, NpH KaKHUX 3HAYCHHAX O,  BEKTODPH
a=—2i+3j+ Bk u b=qai — 6j + 2k KoJANHHEADHHI.

778. Tlpoeeputh, uTO 4eThipe TOukM A (3; —1; 2),
B(l; 2; —1), C(—1; 1; =3), D(3; —5; 3) cayxar Bep-
LIHHAMH TpalNelHH,

779. Jauw Toukuw A(—1; 5 —10V B(5; —7; 8),
C(2; 25 —7) nu D(5; —4; 2). I'Iponepmb, YTO BEKTOPH AB
n CD goJanuHeapHbl; YCTaHOBHTb, KakOH M3 HUX HJHHHee
JpPYroro 4 BO CKOJbKO pa3, KakK OHH HANPABJEHbL — B OLHY
HJIH B NPOTHBONOJOXKHBIE CTOPOHEI.

"780. Haiitu opt BekTopa a@=={6; —2; —3}.

781. Haiitu opr BekTtopa @ =={(3; 4; —12}.

782, OmnpenenuTh MOLYJAH CYMMBl H Pa3sHOCTH BEKTODOB
a={3; —5; 8} u b={—1; 1; —4}.

783. Jlano pasJsoxeHHe BeKTopa ¢ mno 6asucy i, j, k: ¢ =
= 16i — 15j 4+ 12k. Onpenesutp pasioXKeHHE 1O 3TOMY
XKe OGasucy Bektopa d, DapaIeJbHOrO BEKTODY ¢ W

121

A (




IPOTHBOMNOJIOXKHOTO ¢ HUM HanpaBJ/eHHS, NPH YCJIOBHH, UTO
|d|=75.

784. JIsa Bektopa a={2; —3; 6} u b={—1; 2; —2}
MPUJIOKEHBl K OJHON TOuKe. OnpenesHTh KOOPJAHHATH BeK-
TOpa €, HANMPABJIEHHOr0 MO OGHCCEKTPHCE YIJIa MEXNYy Bek-
TopaMi @ u b, mpu ycaoBuH, uTO |¢|=3 ) 42.

785. Bektopnt AB=={2; 6; —4} u AC={4; 2; —2}
COBMANAIOT €O CTOPOHaMH TpeyroanHiuka ABC. Onpeaenuts
KOOpPAHHATHl BEKTOPOB, IPHJOMXKEHHBIX K BepIIHHAM Tpe-
YroJbHHUKA H COBNajalowux c ero megunanamu AM, BN, CP.

786*), JlorkasaTh, YTO €C/JH P H ¢ — KaKHe YroJHO He-
KOJI/IHHEeaPHBle BEKTOPH!, TO BCAKHH BEKTOp, JeXALIHA B HX
ILIOCKOCTH, MO’KeT GHITh INpejicTaBJeH B Buie: a=ap--fq.
JIlokasaTh, YTO yHcJga o H f Bek-
TOPAMH @, p H ¢ oOnpejessioTcs
ogno3HayHo. (IIpencTas/seHne Bek-
TOpa @ B BHAe @ = op + g Ha3H-
BaeTcsl pasJoxKeHHeM ero mo Oa-
3UCY P, ¢; YHCJTa o K f§ Ha3bHIBAIOT-
¢ Ko3poduuHeHTaMH 3TOro pas.o-
JKEeHHS.)

Hokaszateabctrso, [Ipueegem
BEeKTOPH @, p H ¢ K ofweMy Havaay,
kotopoe ofosHauum Oyksoi O (puc. 46).
Kouen, BekTopa @ ofosmauuM Oyksofi A. Yepes Touky A npoBezem
npsMylo, mapanielbHyio BeKTOPY ¢. Touky mepecedyeHHs 3TOH npsMol
¢ JuHMell meficTBHS BeKTOpa p 0603HAUHM uepe3 A, AHaloruyHo, mpo-
Boasi uepea TOuky A npsAMylo, NapawaelbHYl0 BEKTOPY p, MOJYYHM
B NEpeceyeHHH C JUHHeH NeHCTBHA BEKTOPA ¢ TOUKY Ag

[To npaBhJay napaJajesorpaMma NOJTYyuUHM:

a=0A=04,+ 04, (1)

Puc. 46.

Tak kak Bekropsr OA, w p Jexar Ha onHOH mpaMoll, TO BEKTOp OAP
MOKeT GHTb NMOJYYeH YMHOXEHHeM BeKTOpa p Ha HEKOTOpOoe HHCIO &

04, =ap. il ]
AHanorHYHO
OA,=1fq. (3)

Us pasencts (1). (2) n (3) noxyuaem: a ==o0p + Bg. Tem camum
BO3MOXHOCTE Tpeﬁyemaro PaBJ'lD)KEHHﬂ J0oKasaHa, OCT&QTCH A0Kas3aTh,
uro k0shHUHenTHl ¢ H [ STOrO PANIOKEHHA OUPEALITIOTCH O1HO-
3HAYHO.

*) 3amaun 786 n 792 cywecTBeHHH AJA NPABRJIBHOrO MOHUMaHUS
ocTaldbiEX sajay, PeiieHde nepsoi H3 HHX 8[eCh NMPHBOAUTCA IO~
HOC' IO,
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TTpeANONOXHM, UTO BEKTOD @ MVMEET B PasNONKeHAs!
a=oap+fq. a=cap+po,

H, Hanmpumep, o’ 5= o. BrHuKTafn MOYJEHHO OAHO H3 JPYroro, moaydaem:

(@ —=a)p+ (B —B)g=0 nm p= 2,:1 q.
Ho ato PaBeHCTBO 03Ha4YaeT KOJMIHHEAPHOCTh BEKTODPOB p H ¢, KOTopuie,
OJHAKO, MO YC’..‘IOBH!O IBNAIOTCA HEKOJJHHEAPHBIMH, C."le_ﬂ,OBaTGJIbHO,
HepaBeHeTBO O = 0 HEBO3MOMKHO. AHAJOPHYHO [JOKA3EIBASTCH, 4TO
HeBO3MOXHO HepaBeHcerBo P = fB. Taxkum ofpasom, a'=a, B =,
T. €. ABYX Pas/JHIHLIX pasnommaﬁ OIHH K TOT X€ BCKTOP HMETh HEe
MOXEeT.

787. Ha nJ0CKOCTH JaHbI JBa BeKTopa p={2; —3},
g =1{1; 2}. HaiiTh pasioxenne BexTopa a@={9; 4} no Ga-
3HCY P, 4.

788. Ha nJsockoctH jpaHbl TpH BekTOpa @ =={3; —2},
b={—2; 1} ne={7; —4}. OnpeeauTh pasjoxKeHue KaxK-
JIOr0 W3 3THX TpeX BEeKTOpOB, NpPHHHMAs B KauecTse Oa-
3uca JBa APYTHX.

789. Jauel Tpu Bektopa a={3; —I1}, b={1; —2},
¢={—1; 7}. OnpeaeauTb pas/oXKeHHe BeKTOpa p=a +
-+ b+ ¢ no Gasucy a, b.

790. ITpunumas B KayecrtBe 6Gasuca BekTOpsl AB=¥b

u AC = ¢, coBnaampilye co CTOPOHAMH TpeyroJashHuka ABC,
onmpeje/uTh pasJokKeHHe BEKTOPOB, NMPHJOXEHHLIX B Bep-
IMHHAX TPEYroJbHHKA H COBMAJAIOLIHX C €ro MeaHaHaMi.

791. Ha mnuockocTr pmaHw uethipe Touxm A(l; —2),
B(2; 1), C(3; 2) u D(—2; 3). OnpeaennTp pas.oxenue
sexTopos AD, BD, CD u AD + BD + CD, npinHnMas B Kaue-
ctBe 6asuca BexTops AB u AC.

792. Jloka3aTh, YTO €CJH P, § H r — KaKHe YIrOjHO
HeKOMIIJTaHAPHBIE BEKTOPHI ¥), TO BCAKHH BEKTOP & MpO-
CTPaHCTBA MOXeT OHIThb NPeJCTaBJeH B BHIE: @ ==ap -+
- Bg + yr. Jokasare, uto yHcJIa o, f, y BekTopavu a, p,
g u ¢ onpelessioress ogfosHauHo. ([IpeacraBienue Bek-
Topa @ B BHAe a@=o0p + ¢+ yr HassBaercda pasjoxe-
HueM ero mo 6asucy p, g, r. Uucana o, f§ u y Ha3biBAIOTCA
KO3 dHIHEHTAMH 3TOr0 Pa3/IOXKeHHs.)

793. Haus Tpu Bekropa p ={3; —2; 1}, ¢ ={—1, 1; =2},
r={2; 1; —3}. Hafitn passoxenue Bekropa ¢ =={11; —6; 5}
no 6asucy p, ¢, r.

*) Tpu BekTOpa Ha3bIBAIOTCH HEKOMILIAHAPHLIMH, €CJH TOCAe MpH-
BeJeHH K OGIEMY Hayagy OHH He JexaT B OXHOH M/IOCKOCTH.

i23



794, aust ueThipe BekTopa @ ={2; 1; 0}, b ={1; —1; 2},
c=1{2 2, —1} ud={3; 7; —7}. OnpenesuTp pas/oxkeH}e
KaXI0r'0 U3 3THX ueThlpeX BeKTOPOB, IPHHHMas B KayecCTBe
6asnca TpH OCTaJbHBIX.

§ 31. CkansipHoe nmpou3BeJeHHE BEKTOPOB

CK&.‘THPHIJIM Npou3BejeHneM [BYX BEKTOPOB HasklBaeTca UYHCIO,
pPaBHOE NPOH3BEACHHIO MOJ]‘.Y.TIeﬁ STHX BEKTOPOB Ha KOCHHYC Yria Mexny
HHMH.

CranspHoe npou3BejeHHE BeKTopoB a, b o6o3nHazaercs CHMBO-
JoM ab (nopsinmok samucu coMHoxKHTeleld GespasinueH, T. €. ab = ba).

Ecan yron Mexay BekTopaMH a, b o6ossauutbh uepes @, To uX
CKanapHOe MPOM3BEJIeHHEe MOXHO BBIPasHTb (opMyJiol

ab=|al-|b]|-cosq (1)

CxaJapHOe NPOH3BENeHHe BEKTOPOB @, b MOXHO BHIPA3UTh TaKKe
bopmyroh
ab=\|a|-np, b, nmn ab=|b|-np,a

Hz dopmyas (1) caeayer, uro ab >0, eciu @ — OCTPHH yrod,
ab<0, ecin yroa @ — tymnoil; ab=0 B TOM M TOJBKO B TOM CJyuae,
KOrja BEeKTOPH @ W b nepnennnkynspuabl (B wactHocT#, ab==0, ecan

=0 uau b=0).

CxanspHoe MPOH3BEJeHHe @@ HA3HBAeTCs CKafisPHHIM KBagpaToM
BeKTopa ¥ oboasnayaercs cuMBosoM aZ H3 dopmysl (1) cnepyer, uto
CKanspublii KBajpaT BeKTOpPa paBeH KBAJpPaTy €ro MoayJas

al=|al®
Ecau BekTOpH @ ¥ b 3ajankl CBOHMH KOODAHHATaMH:
a={X; Y 2}, b={Xy Yy Z},
T0 WX CKaJfpHOE MPOH3BENeHHE MOoXKeT OHTb BEIYHCIEHO MO hopmyJe
ab=X X, +Y\Y,+ 2,2,
Orciona caenyeT HeoOXODHMOE M JOCTATOYHOE YCJOBHE NEPNCHAHKYs
JISPHOCTH BEKTOPOB!
X\ X4 Y Yo+ 2,Z,=0.
¥ron @ MexJay BeKTOpaMH
a={X; Y3 Z)} v b=&u Yy Z3)

ab
naeres GopMynolt cos @ =TaT T HAH B KOOPIHHATAX
X Xo+Y\Yed 2,2,
Vi+ri+ 2 VE+vi+ 2

[Mpoekuus npoussoabHoro Bekropa 8 = {X; ¥; Z} Ha Kakylo-HHOYIh
och u onpejeaserca dopMyson

np, S = Se,

cos ¢ =
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rIe e — eNMHHYHHIT BEKTOP, HanpaBJeHHHA mno ocd i Ecmn  pamwm
yras @, P, Yy, KOTOPHE OChb # COCTABJACT ¢ KOODAMHATHLIMI OCAMI,
To e=1{cosa; cosP; cosy} M Qs BbIYHCACHH MNPOCKIHH BEKTOpa S
MoKeT CJIYXHTB (opMyna

npy S=Xcosa+Ycosp+ Zcosy.

795, Bexrophl @ u b 06pa3yioT yroJa qn=%n; 3Has, 4YTO

la|=3, | b|=4, BbuHCHTb: 1) ab; 2) a’ 3) b% 4) (a+b)%
5) (3a — 2b) (@ - 2b); 6) (@ —0b); 7) (3a+ 2b).
796. BekToph @ H b B3aHMHO NepHeHIHKYJAPHDL; BEK-

14
Top ¢ O6Gpa3yer ¢ HUMH YrJbl, paBHble = 3Hasd, UTO la|=

=3, |b|=>5, |ec|=38, -Bhuucauts: 1) (3a— 2b)(b -+ 3¢);
9) (@ + b+ c)f; 3) (a+2b— 3c)’.

797. JokasaTh cngasemnnocn troxnecrsa (@ + b)> 4+
4 (@ — b =2(a® 4 b°) u BHACHUTH €r0 reOMeTPHYCCKHH
CMBICJI.

798. IlokasaTh, 4T0 — ab <<ab<<ab; B KakuX Cayuasx
3mech MOXET MMeTb MeCTO 3HAK paBeHCTBa?

799. Cyurasi, 4TO KaXXIblH M3 BEKTOpPOB @, b, ¢ OT./H-
yeH OT HyJsl, YCTAHOBHTb, MPM KaKOM HX B3aHMHOM pac-
NOJIOYKeHHA CpaBeiaHBO paBeHCTBO: (ab)c == a(be).

800. [laHbl efHHHYHBlE BEeKTOPH @, b U ¢, Y/NOBJETBO-
psiiollKe YCJAOBHIO a+ b+ ¢=0. Buuncauts ab-+bc+ca.

801. [laubl TpH BekTOpa @, b H ¢, yIOBJIETBOPAOIAE
yeaosuio a+b+ec=0. 3uasg, uro |a|=3, |b|=1
u |c| =4, Buouucauts ab+ be +-ca.

802. Bektops @, b, ¢ monapHo 06pasyloT Apyr ¢ Apy-
roM yIaB, KaxAbld H3 KOTOpbIX paBen 60°. 3Has, uTo
|a|=4, |b|=2 u |c|="6, ompeleyuth MOLy.b BEKTODA
p=a-+b-+ec.

803. [lawo, uro |e|=3, |b|=>5. Onpenenuts, npu
KaKOM 3HAUeHHH o BEeKTOpH @ -+ ab, @ — ab OyayT B3auMHO
nepneHIHKYJISAPHbL.

804, KakoMy YCJOBHIO AOJIKHBI YAOBJETBOPSATbH BeK-
TOpH @ U b, uTOGH BeKTOp @+ b Obla neprneHfHKyIapeH
K BexTopy @ — b.

805. [loxa3aTh, 4TO BekTOp p==b (@c) — c(ab) nepnex-
JNUKYJISpeH K BEeKTOpy &.

806. [loxkas3aTb, uTO BeKTOp p==b —

KyJsipeH K BeKTOpY &.

807. Jlaun pektopsl AB=10 n AC =¢, cosnajawomye
co croponamu TpeyroasHuka ABC. HaiiTu pasJoxeHue 1o
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Gasucy b, ¢ BEKTOPA, TNPUJIOXKEHHOTO K BEpILHHE B sroro
TPeyroJbHHKA W COBNAZAAIOILEro C ero BbicoToit BD.

808. BekTopH @ # b 0GPasylOT yron @==-¢; 3HAs, UTO

lal=V3, |b|=1, BBMHCIUTL YIOJI & MEXILY BEKTOPAMH
p=a—+bug=a—2>. '

809, BrumcJauTh Tymo# yroJ, o6pa3oBaHHBIA MeaHA-
HaMH, NPOBEJEHHBIMH H3 BEPUIHH OCTPHX YIJIOB PaBHO-
GeLpeHHOro TPAMOYTrO/IbHOTO TPEYTOJbHAKA.

810. Onpene/uTb reOMEeTPHYECKOe MECTO KOHLOB mepe-
MEHHOTO BEKTOpa X, €CJIH ero Hayago HaxXxOAMTCA B AdH-
Ho#i Touke A W BEKTOp ¥ YLOBJETBOPSET YCJOBHIO X@=a,
rie @ — JaHHHHA BEKTOp H @& — JAHHOE THCJIO.

811. OnpenesnTh reoOMeTpHYECKOE MECTO KOHLOB nepe-
MEHHOTO BEKTOpPa X, €CJH ero Hayajo HaXoAuTC B JAaH-
HOii Touke A H BEKTOp ¥ YAOBJETBOPSET YCJOBUAM X@ =@,
xb =f, rie @, b — HaHHbBle HEKOJJIHHEAPHbIC BEKTOPHL H O,
B — naHHble YHCTA.

812. Jlaunl BekTOpH @ = {4; —2; —4}, b={6; —3; 2}.
Buuncautk: 1) ab; 2) Va% 3) V% 4) (2a — 3b) (a + 2b);
5) (a -+ b)% 6) (@ —b).

813. BHLIUHCIHTH, Kaxkyld paGoTy MPOU3BOAHT CHJA
j={3; —b; 2}, xorma ee TOUKA NPUIOKeHUT TNepeMe-
maeTcst U3 HauvajJa B KOHel[ BeKTOpa s(2; —5; =7)%).

814. Maun toukd A(—1; 3; =7), B(2; —1;5) u
C(0, 1; —5). Bounemuts: 1) (2AB — CB) (2BC + BA);
2_)__1{_432;_ 3) 1A£?_;_4) Ha#TH KOOPAHMHATH BEKTODOB
(ABAC) BC u AB(ACBC).

815. BhuuciauTh, Kakylo paGoTy M[POH3BOIUT CHJIA
f={3; —2, —b}, Korza ee TOUKA MPHUJOKEHHH, IBHIrAACh
npsiMOJMHEHHO, MepeMeIlaeTcs U3 MOJIO0XKeHUd A(2; —3; 5)
B mousoxenue B(3; —2; —1).

816. Jdaubl Tpu cunsl M={3; —4; 2}, N={2; 3; —b}
u P={—3, —2; 4}, npHJOKeHHHE K ogHOK Touke. Bh-
YHCJHTb, KaKylo paboTy TMPOH3BOLAHT paBHOjeHCTBYIOLIAS
5THX CHJI, KOTJa ee TOUKA NpHJOKEHHd, IBUrascCh NpAMO-
JMHefAHO, TepeMelaeTcs H3 TOJOXEHHA M, (5; 3; —=7)
B nogoxenue M,(4; —1; —4).

*) Ecau BekTop f u3obpaxaer ChIy, TOUKA NPHJIOKEHHS KOTOpOd
nepemellaercst H3 Hauaua B KOHEL BEKTOpa §, T0 paGoTa w ITOH CHAIM
onpeaedaseTcs PaBeHCTBOM

w=fs.
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817. Jlanp BepLIHHB! YETHIPEXYrOJbHUKA A(l; —2; 2),
B(1; 4; 0), C(—4; L5 1) u D(—5; —5; 3). MlokasaTb, HTO
ero nuaronaan AC u BD B3auMHO NepneHIHKy./IspHBL.

818. OnpenenuTh, NpH KakoM 3HAUCHHH O BEKTODHI
a=coi—3j+2k u b=1i- 2j — ak B3aUMHO NEPUEHIHKY"
JAPHBL

819. BHUHCIHTH KOCHHYC YrJa, 00pasoBaHHOrO BCKTO-
pamn @={2; —4; 4} u b={—3; 2; 6}

820. Jlanbl BepIIMHBl TPEyroJbHHKA A(—1; —2; 4),
B(—4; —2;0) u C(3; —2; 1). OnpeienuTh ero BHYTPEHHHUI
yroJs NpH_BepLIHHE B.

821, JlaHs! BepUIHHLL TPEYroJbHHKA A(3; 2; —3),
BG; 1; —1) u C(1; —2; 1). Ompenesuth €ro BHELIHHI
yroJ npH_BepIlHHE A

899. BbLiumc/iyB BHYTPeHHHE YIVIbl  TPEYroJbHuka
A(l; 2 1), B3 —1; 7), C(7; 4; —2), y6eduTsCs, 4TO 3TOT
TPEyroabHHK paBHOGe/IpeHHBbIH.

823. BekTop X, KOJIHHEa pHblil BEKTOPY a={6; —8; —7,5},
obpasyeT OCTpBlif YroJ C OCbIO Oz. 3Has, uTto |x|=290,
HAHUTH ero KOOPIMUHATHL

824, HafiTH BeKTOp X, KOJITHHEeapHBI BEKTODY €=
={2; 1; —1} un YJI0BJICTBOPAIOLIHIL YCAOBHIO xa = 3.

82F, BekTop %, nepheHHKY/IApHBIH K BeKTOpaM a==
=3i+2j+ 2k n b=181—22j — 5k, obpasyet ¢ ocbio Oy
Tynoil yroJ. HaiiTu ero KoopAuHaTH, 3Has, 4TO |x|=14.

826. Haiitu BexTop X, 3Has, YTO OH nepneHAuKyaaperl
K BekTopam @ ={2; 3; —1} n b={1; —2; 3} u ynosJe-
TBOPAET YCJIOBHIO x(2i—j+k)=—6.

827. Ilaun 1Ba sektopa: & ={3; —1; 5}ub={1;2; —3}
HafiTH BEKTOp X {MPH YCJOBHH, YTO OH NEPICHAMKY/APEH
k ocu Oz ¥ yHOBJETBOPAET YCJAOBHAM: xa=09, xb=—4,

828. IlaHwl TpH BeKTOpa: a=2i—j+3k b=i—
—3j+2k u ¢ = 3i+ 2j — 4k. Ha#TH BEKTOp X, yIOBJeE-
TBOPSIOIHKH YC/JIOBHAM: xga=—>5, xb=—11, xc=20.

899, Hafitn npoexuuio BekTopa 8 ={4; —3; 2} Ha och,
COCTABJSIOLIYI0 ¢ KOODIHHATHBIMH OCAME pAaBHBIE OCTPHIE
YIJIbI. B
830. Haiitu mpoexumio sektopa 8= {V2; —3; —5} Ha
OCb, COCTABJSIOLLYI0 C KOODAWHATHBIMH OCIMH Ox, Oz
yram o=45°, y=60° a ¢ ocpio Oy — ocTphiil yroa f.

831, Ilann npe Toukn A(3; —4; —2), B(2; 5; —2).
Haiitu npoeknuio BekTopa AB Ha 0Cb, COCTAB/AIOULYIO
€ KOODAMHATHBIMH OCAMH Ox, Oy yranl o==60° f==120°
a ¢ ochlo 0z — TYHoil yroJa y.
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832, BouucsauTh nNpoekuuio Bekropa a@=={5; 2; 5} Ha
och BekTopa b={2; —1; 2}.

833. Jlaunl Tpu BekTopa: a=3i—6j—k, b=i-+
+4j—5k n ¢=3i—4j-+ 12k. Bouncauts np,(a + b).

834, Jlaubl Tpu BekTopa: @ ={l; —3; 4}, b ={3; —4, 2}
u ¢={—1; 1; 4}, Bouncaurs mp,_ Q.

835. IaHb Tpu BekTopa: @a=—2i+ j+ &, b=i- 5§
u ¢=4i -+ 4j — 2k. Bpiuucauts np, (3 — 2b).

836. Cuna, onpenesasemMas BektopoM R ={l; —8; —T7},
passiokeHa MO TPeM HaNpaBJEHHAM, OLHO H3 KOTOPHIX
3a7aH0 BeKTopoM @ = 2i + 2j + k. HalitH cocraBaswouyo
CHJbl R B HanpasJIeHHH BEKTOpa da.

837. Ilaum ase Toukn M(—5; 7; —6) u N(7; —9; 9).
BeluucuTh npoekuuo Bekropa @ ={1; —3; 1} Ha och Bek-
topa MN.

838, Ilauw Touku A(—2; 3; —4), B(3; 2; 5), C(1; —1, 2),
D (3; 2, —4). Buuncautsb 0pzzAB.

§ 32. BekTopHOe NMpoH3BeLeHHEe BEKTOpPOB

BekTOpHBIM NPOHM3BEJAEHHEM BEKTOPA @ Ha BeKTop b HasmBaercs
pextTop, ofo3HauaeMulli cuMBOJOM [ab] u onpexensieMblfi CIERYIOULHMU
TpeMs VCIOBHAMH:

1) Moayas pextopa |ab] pasen |a|-|b|sing, rme ¢— yroa
MeX/y BEeKTopaMHu a u b;

2) Bexrop [ab] mepmeHAMKYASpeH K KaXKAOMY H3 BEKTOPOB @ K b;

3) manpapaesse BeKTopa [ab] cOOTBEercTByeT «npaBHJY NpaBoOf
pyku». DTO O3Hayaer, YTO €CAH BEKTOPH a, b wu [ab] npusexens
K oouieMy Hadaay, TO BeKTOp |ab] noaxen ObTb HanpasJjeH Tak, KaK
manpaeJen CpeiHHE naJjeu npasoil pykH, Gosbwof naneuw XKotTopo# Ha-
NpaBJeH Mo MEpPBOMY COMHOXHTEJO (T. €. N0 BEKTOPY @), a ykasaredbs
KBl — no BTOpoMY (T. €. no BexkTopy b).

BekTopHoe npoH3BeseHHe 33aBHCHT OT NOPAMKA COMHOXHTeJeld,

IMEHHO!
(ab] = — |ba].

Moayas BexTOpHOTO npou3Beiaenxs [ab] pasern nJdowanu S napan-
JeJ0rpavMMa, NOCTPOGHHOro Ha BeKTopax a H b:

|ab]|=S.
CaMo BEeKTOPHO® NPOH3BeJeHHe MOoXeT OHTb BeIpaxeHo popmyaoi
[ab] = Se,
rne e — OPT BEKTOPHOIC NMPOH3BeAeHH.

BekTopHoe npousselieHHe [ab] oGpamaercs B HY/Jb TOTAA H TOMALKY
rorss, KOr4a BEKTODH @ 4 b KoaauHeapse, B wactHocTH [ee] = 0.
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" Eeau cheTeMa KOOPAMHATHBIX OCelt Npasas W BEKTOPH & u b sa-
RAansl B 3TOf ¢HCTEME CBOMMH KOOPIHHATAMH.

ﬂ»——‘{X]; Y!i zl}! b={x2; Y2; 22}0
TO HQKT%PHOG NpOH3BELEHHe BEKTOPA @ HAa BekTop b ompependercs
dopmyno
YiZ I; _| Xz |t XY, I}
YaZ, XaZ, XyYq

[ S Y
labl=| X, Y\ Z, ]|,
5-edllh AL

[ad] =-={

HJH

839, Bexkropst @ u b 00pa3sywoT yroJa q)=%-. 3uas,

uto |@|=26, | b|=>5, BuuucauTs | [ab]|.
0 bfi‘lo. Iaus: |@]|=10, |b|=2 u ab==12. Bouuc/uTbh
ab] |.
841, Mauw: |a|=3, |6|=26 u |[[ab]|=72. Buun-
CJHTb ab.
842. BekTOph! @ ¥ b B3aHMHO NEPNEHIHKYJITPHBL 3Has,
uyTto |a|==3, | b|=4, BHYHCJIHTH!

1) @+ b)(@—0)]1; 2) |[(3¢ —b)(a—20)]I.
843. Bekropsl @ u b o6pasylT yro.a cp=%-:n:. 3naf,
yto |a|=1, | b|=2, BHIUHCJIHTD:

1) [ab)% 2) [(2a+ b)(a+ 2b)% 3) [(a + 3b) (3a — b)P*.

844. KakoMy YCJOBHI IOJ/DKHBH YAOBJIETBOPSThH BEK-
TOpHl @&, b, 4TOGLI BEKTODPHI a+b ua—>b O6blad KOJMIH-
HeapHsI?

845. JlokasaTh TOXJecTso [ab] + (ab)’ = a’b>

846. JlokasaTh, uto [ab]’<Ca®h’ B KakoM cJayHae
snech GyaeT 3HAK PABEHCTBA?

847.” JlaHBl NPOH3BOJLHBIE BEKTODH: p, ¢, r, n. Jloka-
3aTh, UTO BeKTOpH @ = [pn], b=[gn], ¢=[rn] xoMmIa-
Hapuul (T. e., OyLyun IpHBEIeHH K oflleMy Hauady, pac-
MoJIarailoTesl B OAHOH IJOCKOCTH).

848. Bextops @, b H ¢ YAO0BJETBOPSAIOT YCJOBHIO
a-+ b+ c=0. JTokasath, uto [ab]=[bc] = [ca].

849. BekTtopnl @, b, ¢ U d cBsi3aHbl COOTHOLIEHHAMH
[ab] = [ed], [ac] =[bd]. JoxasaTh KOJHHEAPHOCTL BEKTO-
poB a—d u b—e¢.

850. Ilaums Bektoph @ ={3; —1; —2} u b={1; 2; —1}
HafiTu KoopouHATH BEeKTODHBIX npoussenenuit: 1) [ab];

2) [(2a + b) b]; 3) [(22 — b)(2a + b)].
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851, Ilamer Tourn A(2; —1392), B(1; 2 —1) n C(3; 2 1).
Haiitu koopauHATH BeKTOpHHIX npoussefenuit 1) [ABBC];
2) [(BC—-—?CA)CB].

852, Cunaf = (3;2; —4} npnaoxena x Touke 4(2; —1; 1).
OnpeneauTs MOMEHT 3TOH CHJb OTHOCHTEJBHO HayaJja
KOOPAMHAT *),

853, Cuna P={2; —4; b5} mnputoxeHa K TOUKE
My(4; —2; 3). OnpereauTbs MOMEHT 3TOH CHJIBI OTHOCH-
TenbHo Toukd A(3; 2; —1).

854, Cuma Q={3; 4; —2} nmnpunoxkeHa K TOUKe
C(2; —1; —2), Onpenesuth BeJHYMHY H HANpaBJ/dioiliue
KOCHHYCH MOMEHTA 3TOH CHJIBl OTHOCHTEJIbHO HayaJja Koop-
JHHAT.

855, Cuaa P={2;2; 9} npusoxena k Touke A(4; 2; —3).
OnpefequTh BeJIHYHHY H HANPAaBJ/AOIIHE KOCHHYCH MO-
MeHTa 3TOH CHJB OTHOCHTeJbHO TOoukn C(2; 4; 0).

856, Jaust Tpu cuast M ={2; —1; —3}, N={3; 2; —1}
n P={—4; 1; 8}, npunoxeunse x Touke C(—1; 4 —2).
OnpefenuTh BEJUUHHY H HampapJsliolllHe KOCHHYCHI MO-
MeHTa DaBHOJEHCTBYOIEeA STHX CHJ OTHOCHTEJbHO TOYKH
A(2; 3; —1).

857. Haun Touku A(1; 2; 0), B(3; 0; —3) u C(5; 2; 6).
Boiuneauts naouanb TpeyroasHuka ABC.

858, Jlamm Bepmuubl Tpeyroaennka A(l; —I1; 2),
B(5;, —6; 2) u C(1; 3; —1). BBYHCIHTL JJHHY €ro Bbl-
COThHl, ONMYLIEHHONH H3 BepluHbl B Ha cropony AC.

859. BHYMCJAHTBL CHHYC yIJa, 00pa30BaHHOrO BEKTOPAMHU
a=1{2; —2; 1} u b={2; 3; 6}.

860. BexTop X, NepNeHIMKYJADPHBII K BEKTOpaM @ ==
={4; —2; —3} u b={0; 1; 3}, o6pasyer ¢ ocvio Oy
Tynoit yroj. 3Has, uTo |¥|=26, HaHTH ero KOOpIHU-
HaTHL.

861. BexkTop m, mepneHAMKyJApHBIH K ocn O2 H K BeK-
Topy @=={8; —15; 3}, o6pasyer octphiii yroa ¢ ocbio Ox.
3uas, uto |m|=>51, HaliTH ero KOOpAHHATH.

862. HaiiTh BekTOp ¥, 3Haf, YTO OH NEpPIEHAHKY.APEH
K BektropaM a@=={2; —3; 1} u b={l; —2; 3} u ynoB.Je-
TBOpsieT ycaoBHio: ¥ (i 4 2j — 7k)=10.

*) Ecau pexrtop f H306pakaer Cuay, NPHIIOKEHHYIO K KakKOH-HHOY b
Touke M, a BexkTop @ Hxer H3 HekoTopo Touku O B TOuky M, TO

BEKTOPO [af) npeacraBimer co60H MOMEHT CHAB f OTHOCHTEJbHO
Touku O,
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863. JIoxa3aTh TOXAECTBO
(If -+ mi + nf) (Ig + m§+ ng) — (L, + mym, - nln2)9 =
= (mny — myn,)* + (lyn) — Loy + (Limy — l?.ml)z.
Vxasanue BoCmodb30BaThesd TOXKASCTBOM sagaur 843.
864. Jaum BexTopn a={2; —3; 1}, b= {(—3; 1; 2}
c=={1; 2; 3}, Buuucsuts [[ab]c] u [a[be]l.

§ 33. CmemaHHOe MpPOU3BEJEHHE TPeX BEKTOPOB

Tpoikoli BEKTOPOB HA3BIBAIOTCA TPH BEKTOpPA, €CJH YKAa3aHO, KaKof
M3 HMX CUATAEGTCS TNEpPBHIM, KaKoff BTOPHIM M KakKOH TPeTBHM. Tpoiiky
BEKTOPOB 34MHCHIBAIOT B MOPANKE HyMEpallkH; HanpHMeEp, 3anHCh ab,c
03HAYaeT, YTO BEKTOD @ CYUHTAeTCs MEPBHIM, b — BTOPHIM, € —— TPETHHM.

Tpolfika HEKOMNJaHADPHHX BEKTOPOB @, b, ¢ HasLIBaeTCA npagof,
eCMH COCTABJMIONHE e¢ BEKTOPH, OyAyuH MPHBEACHH! K ofluiemMy Havady,
pacnosaralorTess B MOpSAKe HyMepauud aHaJorHIHO TOMY, KaK pacroJo-
JKeHB GOJbLIOR, YKA3aTeNbHBbI ¥ CPENHHH Maiblbl NPaBOH PYKH. Ecan
BEKTOPH @, b, ¢ PACMONOMEeHH aHAJIOTHYHO TOMY, KaK PacmoJIoXEHH
GoMbiION, yKasaTeNpHHA W CPeAHHA NajbnM JEBOK PYKH, TO Tpoitka
STHX BEKTOPOB HasbiBaeTCH JEBOH.

CMmeLaHHBIM TIPOH3BEJECHHEM TPeX BEeKTODOB 4a, b, ¢ nassBaeTcH
umHci0, PaBHOE BEKTOPHOMY npowsBefeHuio [ab], YMHOXEHHOMY CKa-
AAPHO HAa BEKTOp ¢, T. €. [ab]e.

Wsoer MecTo ToKIecTBo: [ab] ¢ = a [be], BBHIY uero ais oGo-
sHauenns cMemanxoro npoussenenus [ab] ¢ ymorpebaserca Gosee npos
croif cumBos: abe. Taxum obpasoM,

abe = a [be].

CMmemannoe npouspeneHde abe paBHO o6beMy mapainenenuneaa,
NIOCTPOGHHOTO HA BEKTOPax @, b, ¢, B3ATOMY CO 3HAKOM ILIOC, CCIH
Tpoiika abe npamasi, co 311aKOM MHHYC, €CJIH 3Ta Tpoiika seBas. Eciau
BEKTOPH @, b, ¢ KoMnaaHapHsl (H TOJBKO B STOM cayuae), cMellaHHoe
npousBeeHHe abc paBiio HyJI0; HHAa4Ye roBops, PaBEHCTBO

abe = [ab] ¢,

abe=0

eC'_I‘b HEOGXOH,HMOE H JlOCTaTOIIHOE YC-‘IDBHe KDMI‘IJ]aHapI{DCT}i BEKTO=
poB a, b, ¢
Ecan BeXTOpPH @, b, ¢ 3ajaHbl CBOHMH KOOpAHHATAMHM:

a={X; Y3 Z)), b={Xs ¥a Zy), e={Xs; Y35 Zah
TO CMELIaHHOe Mpou3BeseHHe abe ompenenasercs dopmy.oit
X, Y Z
abe=\| X, Y, 221,
Xs Y3 23

HamoMHHM, YTO CHCTeMa KOODJHHATHBIX OCell NpeanoJaraeTcs mpas
Bok (BMecre ¢ TeM sABJseTCA MPaBoOH H TpoiiKa BEKTOPOB i, j, k).
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865. OmpeneuTh, Kakoit aBAACTCS TPOHKA @, b, ¢ 1'

{npaBoif uJH JIeBO#), €cJH
Da=k, b=i, ¢c=j, 2)a=i, b=k, c=];
3)a=j, b=i, c=k 4)a=i+j, b=], c=k
B)a=i+j, b=i—j c=];
6) a=i+j b=i—j, c=k

866. BexTtopn @, b, ¢, oGpasyioline MPaBYIO TPOWHKY,
B3aHMHO NePNewIHKy/sIpHH. 3Had, uTo |a|=4, |b|=2,
|c|=3, Bhiuucauth abe. N

867. BekTop ¢ TNEepNEHIMKYJISIPEH K BekTopaM @ u b,
yroa vexay @ u b pasex 30°. 3uas, uto |a|=6, |b|=3,
le|=3, BeuncauTs abe.

868. JlokasarTh, uTo |abe |<|a|| b || c|; B KakoM cayyae
3/lech ‘MOMKeT MMeTh MeCTO 3HAK paBeHCTBa?

869. JlokasaTh Toxnectso (a-+b)(b+c)(c+a)= 2abe.

870. JlokasaTh Toxnecto ab (¢ -+ Aa + pb) =abe, rae
A ¥ u— Kakue yromHo uHcJa.

871. JloxasaTh, 4TO BEKTOPHL &, b, ¢, YAOBJETBOPSIOIINE
yeaosuio [ab] + [be] + [ca] =0, xoMnianapHbI.

872. Jloxa3aTb, uYTO HeOOXOAMMBEIM H JOCTATOYHBIM
YCJIOBHEM KOMIJIAHAPHOCTH BEKTOPOB &, b, ¢ siB/iseTCs
3aBHCHMOCTh 0 + Bb + yc ==0, r1e no KpafiHeii mMepe OAHO
H3 uyuces o, P, y He PaBHO HYJIO.

873. Jaum tpu Bektopa: @ ={l; —1; 3}, b={—2;2; 1},
¢ ={3; —2; 5}. Briuucauts abe.

874. YCTaHOBHTb, KOMNJAHADHBI JH BEKTOpH @, b, ¢,
ecJ;

) a={2 3 —1}, b={1; —1;3}, c={1;9 —I11}

2) a={3; —2; 1}, b={2; 1; 2}, c={3; —1; =2}

3) a={2; —1;9, b={(l;2;, =38}, c¢={3; —4 7}

875. JlokasaTh, uto ueThipe Toukn A(l; 2; —I),
B(0; 1; 5), C(=1;2; 1), D(2; 1; 3) nexaT B OLHOH NJO-
CKOCTH.

876. Briuncauth o6beM TeTpasfpd, BEPLIHHEI KOTOPOro
naxonsitess B Toukax A(2; —1; 1), B(5; 5; 4), C(3; 25, —1)
u D(4; 1; 3).

877. Ilansbl Bepumnb TeTpasgpa: A(2; 3; 1), B(4; 1; —2),
C(6;3;7), D(—5; —4; 8). HafiTu JJHHY €ro BEICOTH],
OnmyuleHHOR H3 BepuIHHH D,
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878. O6peM TeTpasapa v==5, TPH ero BepIINHLI Ha-
xonarcs B toukax A(2; 1; —1), B(3;0; 1), C(2; —1; 3).
Hafity KOOpAHHATH 4eTBEPTO#H BEpPIIHHEL D, eC/li H3BECTHO,
yTo OHA JexHuT Ha ocu Oy.

§ 34. JipoiiHoe BeKTOPHOE NMPOH3BEACHHE

IMycTs BEXTOP @ YMHOXAaercs BEKTOPHO HA BEKTOD b, moeng uero
nonyuennnfi BekTOp [ab] yMHOXaeTcs CHOBA BERTODHO HA BEKTOD C.
B pesy.bTaTe MOAYYaeTes TaK HA3WBAEMOE NBOHHOE BEKTOPHO® MPOW3-
penenne [[ab]e] (acmo, aro [[ab] ¢] — BekTop). YmmOxas BeKTOp @
BEKTOPHO Ha [bc], moJayunM ABOHHOE BEKTOPHOE NMPOH3BEACHHE [a [Bell.

Boo6ute rosops,
[[ab] ¢] # [a [bc]].
JokaxeM, uTo HMeeT MECTO TOXJIECTBO
[[ab] €] = b (ac) — a (be).

NlokaszaTeascTRO. BpegeM (RekaproBy MPSAMOYTOJbHYIO) CH-
cTemy KoopauHar, UroOn 06JeryuTs BHKJIAAKH, DACMONONKHM OCH KO
OpNUHAT CrenHaAbHBIM O6pasoM, a HMeHHO:! och Ox HampaBHM MO Bek-
TOpY @, ochk Oy TOMECTHM B NJOCKOCTH BEKTOPOB & H b (cymras, 4TO
BEKTOPH @, b npuBeAeHH K o0uEMY Hagany). B Takom cayuae GyZe

HMETh:
a={X; 0; 0), b={(Xy Vo 0}, c={Xs; Y3; Z3}

Tenepp HaxoauM:

[ab] ={0; 0; XY 3}, } (1)
[[ab] c] = {— X\ Y5 X,V 2X5; O}
C apyroft cTOpPOHH,
ac =X, X3 b (ac) = (X, X X3 X,Y.X5; 0},
be = X, X3 + Vo¥s, @ (be) = {X XoX5 + X,¥:¥5 0; Oh
CaenopaTenbHo,
b (ac) — a (be) ={— XYY Xi¥2 X5 O). (2)

Cpaeuxsast npasbie yactd dopumya (1) u (2), nomyuaem:
[[ab} c] = b (ac) — a (be),

yTo H TpeOdOoBaJOCh.

879. Iloxasats Toxknectso [a[be]l= b (ac) — c(ab).

880. PemmTh samauy 864, ucnoab3ys TOXKIECTBA, AdH-
HHIe B Hauage 3TOro maparpada, H ToxzecTBo 3anaum 879.

881, Jaunl BepmuHb Tpeyroabhuka A(2; —1; —3),
B(l; 2, —4) u C(3; —1; —2). BbI4HCIHTD KOODAMHATDI
BekTopa K, KOJJIMHEAPHOTO C €ro BBICOTOH, OMyIIEHHOH
©3 BeplMHBl A Ha MPOTHBOMOJOXKHYIO CTODOHY, TIpPH
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ycJaoBHM, UTO BERTSD A 06pasyer ¢ ocblo Oy TVHOHK yron #t

YTO ero MOAYJb paseH 2 34.

882, Cuyuras, YTO KaxKIbli U3 BeXTOpPOB &, b, ¢ OT/IMYEH
OT HyJ/, YCTAHOBHTBH, NPH KAKOM HX B3IAHMHOM pPacloJios
JEHHUH CIpaBelJHBO paBeHcTBO [a[bc]]==[[ab]c].

883. JlokasaTh TOXKJeCTBa!

1) [e[bc]] + [0 [cal] + [c[ab]] = 0;
2) [ab][ed] = (ac) (bd) — (ad) (bo);
3) [ab][cd] + [ac] [db] + [ad] [be] = 03
4) [[ab][ed]] = ¢ (abd) — d (abc);
5) [ab] [bc] [ca] = (abe);
6) [a[a[a[ab]]]]=a'b npu ycioBHH, UYTO BEKTODH &
H b B3aMMHO NEPNeHAHKYJISPHbI;
7) la [b[cd]]] = [ac] (bd) — [ad] (bc);
8) [a|b [ed]]] = (acd) b — (ab) [ed];
9) [abF [ac] — ([ab][ac] )’ = a® (abe);
10) [[ad] [be]) [[be] [cal] [[ca] [@b]] = (abe);
11) (ab) [cd] + (ac) [db] + (ad) [bc] = a (bed);
12) (abe) (ade)=| 207 2 |

884, Tpu HekOMNJaHADHBIX BeKTOpa @, b W ¢ npuBe-
TeHbl K odueMmy Hayaay. IlokasaTb, 4YTO NJOCKOCTb, MpO-
Xondilas Yepe3 KOHUBI 3THX BEKTODPOB, NepleHIHKY/IsApPHA
K Bexropy [ab] -+ [bc] + [ca].

|
|

_l

'TABA 8
YPABHEHHUE NOBEPXHOCTH U YPABHEHHA
JJUHHUH

§ 35. YpaBHeHue MOBEPXHOCTH

VpasuenneM AanHofi moBepxHocTH (B BHOPaHHOH cucTeMe KOOPIH=
HAT) HashBaeTcd Takoe YpPaBHEHHEe ¢ TpeMf NEepeMeHHEMH

F(x, 9, 2)=0,

KOTOPOMY YIOBJETBOPAIOT KOOPAHHATH KaxION TOuKH, Jexauleit Ha
9TOH MOBEPXHOCTH, H He YAOBJETBOPAIOT KOODAHHATHI HHKAKOH TOUYKH
He JleXKalled Ha Hed.

885, Ianbi Touku M; (2; —3; 6), My (0; 7; 0), M3(3;2; —4),
M,(2 V2 4 —5), My(1; —4; —5), Ms(2; 6; —V/5). Vera-
HOBHTb, KdKHe M3 HUX JeXaT Ha MOBEePXHOCTH, ONMpejeJeH-
Ho# ypashenuem x>+ y? 4 22=49, 1 xaKne He Jexar Ha
Heit? Kakas noBepXHOCTb ONpefeaena TaHHbBIM ypaBHEHHeM?

886. Ha nosepxuoctn x?-+ y’>+2?°=9 naliTH TOUKY,
nas xotopoit: 1) abeumcca pasHa 1, opAHHATa paBHA 2;
2) abcuncca pasHa 2, opauHata pasHa 5; 3) abcuucca
paBHa 2, anmJjukaTa pasHa 2; 4) opAMHAaTa paBHa 2, amiu-
Kata paBHa 4.

887. YcTaHOBHThL, KAKHE r€OMETpHUECKHe 00paskl ompe-
JeNSIOTCS CeAVIOUIMMH YPaBHeHUAMH B 1eKapTOBLIX NPAMO-
YrOJbHBIX KOOPJHHATAX NMPOCTPAHCTBA:

1) x=0; 2) y=0; 3) 2=0;, 4) x—2=0;
5) y+2=0; 6) 24+5=0; 7) 2+ y*+22=25
8) (x =2+ (y 4+ 8)*+ (2 — 5)* =49;
9) x242y2+322=0; 10) x>+ 24+ 382+ 5=0;
1) x—y=0; 12) x+2=0; 13) y—2=0; 14) xy=0;
15) xz2=0; 16) y2=0; 17) xyz2=0; 18) x* = 4x=0;
19) xy —y2=0; 20) yz+2*=0.
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888. Mauwt ape Toukn F,(—¢; 0;0) u F,(c; 0; 0).
BripecTH ypaBHeHHE TeOMETPHYECKOrO MecTa TOueK, cyMMma
PACCTOSIHHE KOTOPBIX IO JBYX MAHHBIX TOYEeK eCTh Be.IH-
YgHA TIOCTOSIHHAA, paBHas 2a npu ycJqosud a >0, ¢ > 0;
a>c.

Pemeune O6oznauum 6ykeofi M NPOH2BOJBHYIO TOYKY MpPO-
cTpaHersa, 6yKBaMu ¥, ¥, Z — ee KoopAuHaTH. Tak kak Touka M MOXKer
2aHWMaTh JM0Goe MNoMOXKeHHe, TO X, ¥ H 2 SABIAIOTCH NMEPeMEHHBIMH
BeJMUMHAMH, HX HA3HBAOT TERYLIHMMH KOOpIMHATAMH.

Touka M JesKHT Ha MDaHHOR MOBEPXHOCTH B TOM H TOJbKO B TOM
cayude, kornaa

MF, 4+ MF,=2a. (1)

3To ecth onpejeJeHHe NMOBEDPXHOCTH, BLIPAXKEHHOE CHMBOJIHYECKH.
Buipasum MF; u MF, yepe3 TeKyuid¢ KOODIWHATH TOuKH M:

MF, =V (x+crPFy>+22,

MF, =V (x — ¢)? + y? + 22.

IToncraBuM nosyuennbie Bupaxenust B paseherso (1). Tem caMuv
Mbl HalijieM ypaBHeHue

Vicd+eor?+y?+22 +V(x—c)+ 92+ 22 =2a, 2)

KOTOPOC CBSI3BIBACT TEKYUIHE KOOPAMHATH ¥, Y, 2. DTO U €CTh ypapues-
HHE JNAaHHOH TIOBEPXHOCTH.

HefieTBUTeNbHO, MJAT KaXXAOH TOukH M, Jexaurelt Ha DaHHOH MOe
BePXHOCTH, BHINoJHAeTcH yeqaorne (1) u, ciaenoBaTedibHO, KOODIHHATH
rTakoff TOYKY OVAYT YOOBJICTBOPSITE YpaBHeHHIO (2); 1/ KaxkmoH TOUKH,
He Jexamedf Ha moBepXHOCTH, ycaoBue (1) He 6yaeT BHIOJHATHCS
H, CJeoBaTeNbHO, €e KOODAHHATH He 6YAVT VIOBJCTBOPAThH ypaBHE=
nuo (2). Takum ofpasom, 3anaua peureHa; nalbHeiure BHKIATKHE HMEIOT
UEJBI0 TPEACTABHTh YpaBHEHHe I[OBEPXHOCTH B GoJiee MPOCTOM BHIE

YenuunM B ypapuenun (2) nepenif panuxant

Vis+e)P+y?+22=20=V(x—c)?+ 42+ 22,

Bo3BeneM ofe YacTH STOro paBeHCTEa B KBAjapaT H PackpoeM CKOGKH
MBE OOJYUHM:

¥4 2424yt 4 22 =
=40’ —4aV (s =c)2+y’ + 224 2= 2x+ 2+ y?+ 2%
aV(ic—c)?+y?+22 =a’—cx.

HJTH

Cuora, ocBoGoXKaasick OT palrMKala, HafmaeM:
a’x? = 2a%cx + a’c? -+ a%? + a?22 = a* — 2a%cx ++ 212,

(a2 — ¢2) * + a%? + %22 = a2 (a2 — ¢?). (3)

RJH
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Tak kak @ >¢, T a—c® > 0; NoMoKuTenbHOE &AEA0 b =-c?
o60znauny yepes b2, Torza ypaexenwe (3) npumer Bun
b2x2+a2y3+aﬁza=a2b2
HIH

x? 2 22
E‘-’T-i_‘g_ﬂ--l_ﬁ:l. 4

PaccvarpnBaeMasi TOBePXHOCTh HasblBAaeTCH SJIMNCOHAOM Bpalle-
pua. YpapHeHne (4) HaseBaercss KaHOHHYECKHM ypaBHEHHEM 3TOro
3JIHNCO KA.

889. BuiectH ypaBHeHHe c(epsl, LEHTP KOTOpOH Ha-
XOMMTCA B HayaJe KOOPJAMHAT M pajuyc KOTOpPOH paBeH F.

890. BuigecTd ypaBHeHue c¢epel, UEHTP KOTOPOH
C (a; P; ¥) ¥ pamuyc KOTOpPOH paBeH F.

891. M3 touxku P (2; 6; —5) npoBeleHH BCEBO3MOXKHBIE
ayud JO mepecedeHust ¢ maockoctbio Oxz. Cocraputh ypas-
HeHHe TeOMETPHYECKOro MecTa WX CepefiuH.

892, U3 rtouxu A (3; —5; 7) nposejieHb! BCEBO3MOXKHBIC
Jyuu 0 mepecedeHHs ¢ muockocTbio Oxy. CocTapuTb ypas-
HCHHEe TeOMEeTPUYECKOro MecTa HX CepenyH.

893. Uz toukn C(—3; —5; 9) nposeeHbl BCEBO3MON~
Heie Jy4H 0 TepecedeHus ¢ miaockoctbio Oyz. CocrasuTh
ypaBHEHHe FeOMETPUUYECKOro MecTa HX CepeluH.

894. BrisecTH ypaBHEHHE IeOMETPHYECKOro Mecra TOYeK,
pasHOCTb KBAaJApPAaToB  DACCTOSIHHA KOTOPhIX O TOUEK
F,(2; 3; —b) u F,(2; —7; —5) ecTb Be/IMUHIIA MOCTOAHHAS,
paBHad 13.

895. BrisecTu ypaBHeHHE TeOMeTPHYECKOro MecCTa TOYeK,
cyMMa KBajJpaTOB pPAacCTOSIHMI KOTOPbIX JO ABYX TOUeK
F,(—a; 0,0) u F, (; 0, 0) paBHa NOCTOAHHOM Beanuune 4a”.

896. BepumHp kyGa cyth Toukd A(—a; —a; —a),
B(a; —a; —a), C(—a; a; —a)u D(a; a; a). CoctaButh
ypaBHEH:HE TEOMETPUYECKOro MecTa ToYek, CymMMa Ksajapa-
TOB pAacCTOSIHME KOTOPHIX [0 TpaHed 3TOro Kyba ecTb
BeJMUMHA MOCTOSIHHAA, paBHad 8a’.

897. BuiBecTd ypaBHeHHe TreOMeTpPHYeCKOTo MecTa TodYexk,
paBHOY AaNeHHsX oT AByX Touek M, (1; 2; —3) u M, (35 2; 1).

898. BriBecTH ypaBHEHHE reOMETPHYECKOro MecTa Touex,
CyMMa pAacCTOSIHMH KOTOPHIX JO JABYX JaHHBIX TOUYEK
F,(0; 0; —4) u F,(0;, 0; 4) ecTp BeJu4HHA TOCTOAHHAA,
paBHaf

899. BoipeCTH ypaRHeHHe TeOMEeTPHUeCKOro Mecra TOYex,
Pa3HOCTh PpACCTOSIHME KOTOPBIX JIO JABYX JaHHBIX TOUEK
F,(0; —5; 0) u F,(0; 5, 0) ecTb BejMYMHA MOCTOSHEAA,
paBHas 6.
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§ 86. Ypaeuenns aunun. 3amava o nepeceueHHH
TpeX NOBepXHoCTEel

JIuunsg B NPOCTPAHCTBE ONMpEIeJseTCs COBMECTHHM 3ajaHHEM ABYX
ypaBHeHHH
F(x,9,2)=0, O(x,y 2)=0

Eax nepeceuerue ABYX mosepxHocted F(x,y, 2)=0n ®(x, y, 2)=0.
efn F(x, 9y, 2)=0, O(x,y, 2)=0, ¥(x,y, 2)==0 cyTe ypaBHeHHs
TpeX NMoBepXHOCTEH, TO IJA PasbICKaHHA TOYEK HX NepeceveHHs HyKHO
COBMECTHO PELIHTh CHCTEMY:

F(x, y, z)-=0,
{(D(x. y,2)=0,
¥ (x,y, 2)=0.

Kaxxnoe pemenue x, y, 2 9Tolt CHCTEMBI MPeACTaBAAET coGoit koop-
JUHATH OAHON M3 TOUEK NepeceucHHs JAaHHBIX NMOBEPXHOCTEH.

900. daus: Toukn M, (3; 4; —4), My (—3; 25 4),
My(—1; —4; 4) u M,(2; 8; —3). Onmnpenenuts, Kakue
W3 HHX JeXaT HA JHHHH

{ (x — 1y + 2+ 22 =36,
y+z=0
H KakHe He JexXaT Ha Hew.

901, Onpene/HTh, KaKHe U3 CJEAYIOUUX JHHHI 1POXOAAT
yepe3 HAYasNo KOOPAMHAT: -

{ﬁ+f+£—%=m
1)
y=0;

9) { (x =3P+ (y+ 1P+ (=—27=25,

r+y=0;
3 {(x—-l)2+(y+2)2+(z+2)2=9.
x—2=0.

224y’ + 22 =49,

Rt —dz—25=0 HAATH

902, Ha auuuu {

TOUKY:
1) aGeuucca koTopofi paBHa 3;
9) opanHaTta KoTopoil paBHAa 2;
3) anJmukara Kotopoil paBHa 8.
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003. YCcTAHOBHTh, Kaxue JHHHHM OMNpelensioTes ches
AYIOIUMH ypaBHEHUAMH:

(525 o{22s o228 o{J2e
a{ r3e oliraa i lime

) {f:ofgﬂzzg’ 9){::0?2“2:49’

10) { f:os:'3+zz=25, 1) { fj;?:—la.z2=20,

904, CocTaBuTh YpABHEHHS JHHUHM IMEpeCeyeHHsd IL10-
ckocti Oxz u cdepbl ¢ LEHTPOM B HauaJe KOOPAUHAT
¥ pajHycoM, DPaBHBIM 3.

905. CocTaBHTL YpaBHEHHS JHHHH NepeceyeHHs chepsl,
IIEHTp KOTOpO# HAaxXOJHTCH B Hayaje KOODIMHAT H paiHyC
paBeH 5, € MJOCKOCTBIO, napaJjiespHofi maockoctH Ox2
H Jexaulell B JeBOM MOJYHNPOCTPAHCTBE HA PACCTOAHHH
JIBYX eIHHHIL OT Hee.

906. CocTapuTh YpaBHEHHA JHHHH MepeceueHHsd I.I0-

cxocTH Oyz u cdepbl, HEHTP KOTOPOH HAXOIUTCA B TOUKE
C(5; —2; 1) u panuyc pasex 13.

907. CocTaBuTh YypaBHeHHSl JNHHHU TepecedeHHs TBYX
" cdep, O7HA M3 KOTOPHIX HMeeT pajiyc, paBHu 6, 0 UEHT
| B mauaJde KOODAMHAT, JpYyras HMeeT Pajuyc, paBHH 5,
u neutrp C(l; —2; 2).

908. HaiiTu TOYKH MepeceucHHs] TpeX MNOBEPXHOCTEi!
242+ 22=49, y—3=0, z+6=0.

909. HaiiTH TOYKH TepeceYeHHst TpeX TMOBepXHOCTEH!
2+ +22=9, 2+ P4 (2—2PF=5, y—2=0.

§ 37. YpapHeHHe LHJIUHAPHYECKOH MOBEPXHOCTH
¢ o6pasyomumMH, napajiejbHbIMH
OJHOM M3 KOOPAHHATHBLIX OCeH

YpaBHeHne ¢ AByMs MEPEMCHHBIMH BHAA

F(x,y)=0

B NPOCTPAHCTBEHHON CHCTEME KOOPAMHAT OMpeaeader UHIHHADPHYECKYIO
MOBEPXHOCTH C OGPA3yIOLIUMK, Mapa/eJbHHIMA OCH 0z. Ha nnockoctH
B cucteme Koopaunar ¢ ocamu Ox u Oy ypasuenne F(x, y)=0
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onpeneaser JRHHIO, WMEHHO, HAMPABALOWYIO JHHHIO paceMmarpuBae*
Moro nuJauHApa. Ho ara xe JNHHHS B MPOCTPAHCTBEHHOM CHCTEME KOoop«
IHHAT JOJIKHA OBITH safaHa ABYMs YpaBHEHHAMAH!

EAalgan

Ananoruuno: ypaswenwme F(x, 2)==0 (B mpocrpancree) ompenenser
LHANHAPKIECKYIO TOBEPRAOCTD € 06PAsyIOIMuMH, napaneasruMu ocH Oy;
ypasuenue F(y, 2)==0 onpelenser UWIMHADHYECKYIO MOBEPXHOCTD
¢ ofpasyiounMH, napaiieabHuMn ock Ox.

910, ¥ cTaHOBHTb, KaKHe TeOMeTpHYECKHE O6Pa3kl ompe-
JeJNAI0TCA B TPOCTPAHCTBEHHOH CHCTeMe KOOpIHHAT CJe-
AYIOIIMMH ypABHEHHAMH:

) o 2=25 2 Lti=l; 3 H—4=1
4) =62, 5) x2—xy=0; 6) L22—22=0;

7) P24 22=0; 8) 22+ 42 +4=0; 9) x2422=22;
10) 2+ 22=—2. '

911. HaiiTu ypaBHeHHe ULHJHHAPA, NPOEKTHPYIOLIETO

OKPYXHOCTb
{ 24+ 2P+ (2—17=25,
24+ y?+22=16

Ha naockoerb: 1) Oxy; 2) Oxz; 3) Oyz.
912. HaifiTu ypaBHeHHe NpPOEKIHH OKPYKHOCTH

{ (x4 12+ (y + 2P + (z — 2)* =36,
2+ Y+2P+(=—1)=2
ma naockoctu 1) Oxy; 2) Oxz; 3) Oyz.

rJJABA S
YPABHEHME NJOCKOCTH. YPABHEHHS NnPAMOMH.

YPABHEHHSI NOBEPXHOCTEM
BTOPOIro NMOPAJAKA

§ 38. OGmee ypapHeHHe MJIOCKOCTH. YpasHeHHE MJOCKOCTH,
npoxojsamieli uepes NAHHYI TOUKY M HMeloNLelt JTaHHbIK
HOPMAJbHBIH BEKTOP

B AeKapTOBHIX KOOpAUHATAX Kaxkpan MyI0OKOCTR Ol'IpE!II.EJIHeTCH

ypaBHeHHeM MepBOH CTeNMeHH H Kamji0e ypapheHue fepsoit CTEmenH
onpeenseT MIOCKOCT.

Beskuit (He paBHEN HYTIO) BEKTOD, nepneﬂnm{’mpmﬁ K RaHHOM
[IJIOCKOCTH, HASHBAETCS €e HOPMAMbHBIM BEKTOPOM. ¥ PAaBHEHHS

A(x = x0) + B(y=—1yo) +C(z2—2)=0 (1

onpefensieT MIOCKOCTb, MPOXOAANYIO —uepes  TOUKY Mo (%0; Yo3 20)
H UMEIOILYI0 HOPMAJbHbLIH BEKTOD n={A; B; C}.

Packprsasi B ypaBrenyu (1) cKo6xH H o06o03Hauas uncg0 — Axo —
— By, — C2, Gyksoit D, npeJiCTaB:M €ro B BHE:

Ax + By +Cz+4 D=0.

B710 ypapHenne HasbBaeTCs OOIHM YPaBHEHHEM JIOCKOCTH.

913. CocTaBuTh ypaBHEHHe NJOCKOCTH, KOTOpad TpoO-
xonuT uyepe3d TOUKy M (2; L —1) u WMeeT HOPMAJbHBI
sextop n={l; —2; 3}.

914. CocTaBuTb ypaBHEHHe IJIOCKOCTH, KOTOpad Ipo-
XOMT yepe3 HAuaJ0 KOOPAUHAT H HMEET HOpMAJbHHIH BeK-
Top n=1{5; 0; —3}.

915. Touka P(2; —1; —1) cayXuT OCHOBaHHEM [€p-
NeHHKY 1pa, OMYIIGHHOrO M3 Hayaja KOOpAMHAT HA mnJo-
CKOCTb. COCTABUTh ypaBHEHHE 3TOH IJIOCKOCTH.

916. Jlauws e Toukn M (3; —1; 2) u My (4; —2; —1).
CocTaBuTbh ypaBHeHHe TMJIOCKOCTH, npoxofdAmen uepes
Touky M; mepneHAHKYJIIPHO BEKTOPY MM,.
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917. CocraBuTb YpaBHEHHE MJIOCKOCTH, NpOXoisulel ye~
pes Touky M,(3; 4; —5) mapaanensHO IBYM BEKTOpPAM
a={3; 1; —1} u a,={1; —2; 1},

918. JloxasaTh, 4TO ypaBHEHUE MJIOCKOCTH, NPOXOAAILEH
yepe3 TOUYKY M, (X Yo3 2p) MapaisiesibHO JABYM BEKTOpaM
a, = {l;; m; n} u ay="{ly; my Ny}, MOxKeT OHITb NpPEACTa~
BJICHO B CJCAYIOLIEM BHAE!

X=Xy Y=Y 2—2o

l my m

Iy my fig
919. CocTaBuTb yp3aBHEHHe IIIOCKOCTH, NPOXOAAIIEH
yepe3 Tourn M, (2; —1; 3) u M,(3; 1; 2) napannesbHo Bek-

Topy @a={3; —1; 4}.

920. JlokasaTh, 4TO ypaBHEHHE IJIOCKOCTH, MPOXOAA-
meit uepe3 Toukn M, (%3 yi; &) H My(xy Yoy 2) mapan-

JieIbHO BeKTopy @ ={l; m; n}, MOXeT GhITb NpeACTaBJEHO
B CJEAYIOIIEM BHIE:

X=X Y=l a2 — 2
Xo=X1 Yo—1th 2—2;|=0.
l m n

=0‘

921. CocraBuTh ypaBHEeHHe IJIOCKOCTH, ITPOXORAIICH
uepes Tpu ToukH: M,(3; —1; 2), M,y(4; —1; —1) =mu
M;(2; 0; 2).

922, JloxasaTb, UTO ypaBHEHHE MJIOCKOCTH, /‘rzpoxonﬂmeﬁ
uepes TpH TOUKH: My (%13 Y1 21)y Mo (%03 Y3 25) B M3 (%33 Y3 23)
MOKeT OBbITh NMpeACTAaBJCHO B CJAeAyIolleM BHJE:

E Saal B Bt THEE k)]
Xp—X Yo— Y1 29—2 |=0.
X3—X1 Ys—Y <23—2

923. OnpeneauTs KOOpAHHATH KAKOrO-HUOGYAb HOPMaJIb-
HOTO BEKTOpAa KaxKJAOH H3 CJeAylomuX IJockocTeif. B Kax-~
JOM CJIyyYae HanucaTb oblyee BEIpaxueHHe KOOPAHHAT NPOU3-
BOJILHOI'O HOPMAJILHOT'O BEKTOpa!

1) 24 —y—2248=0; 2) x+5y—2z2=0;
3)3x—2y—T7=0; 4) by—32=0; 5) x+2=0;
6) y —3=0.
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924, YcTaHOBUTh, KAaKMe H3 CJEAYIOMHX Nap ypaphes

uit onpeiessioT napaJjJesabHble MJIOCKOCTH;

1) 2¢ —3y+562—T7=0, 2% — 3y 4 52+ 3=0;

2) 4x 42y — 4z +5=0, +y+22—1=0;

3) x=—=3z+2=0, 2% — 62 —7==0,

925. VcTaHOBHTb, KaKHE H3 CJIeAYIOLIUX Nap YypaBHEe=
Hufl onpefensioT NepNeHfHKY/sApHEE MI0CKOCTH:

1) 3x —y—-22—5=0, t+9—32+2=0;

2) 2x4-3y—2—3=0, x=—y—2+5=0;

3) 2% — by +2=0, x4 22 —3=0.

826, OnpenesuTh, MNPH KaKHX BHAUCHHAX I um cne~
Lyioulie mnapsl ypaBHeHu#t GypyT ompenesarh NapaJie.db
HBle NJIOCKOCTH:

1) 2¢x+41Ily-+32—5=0, mx — 6y — 62+ 2=0;

2) 3x—y+1lz2—9=0, 2x + my + 22 —3=0;

3) mx+3y—2z2—1=0, 2x — By — lz==0.

927. OmnpenenuTb, NMPH KAKOM SHAUCHHH [ caenymwouune
mapsl ypaBHeHuii OYAyT OMpeAendTh NepleHAHKYJIAPHbIC
NJIOCKOCTH:

1) 3x —5y+12—3=0,

2) 5x+y—3z—3=0,

3) 7x — 2y —2=0,

928, Omnpexenutb ABYTPaHHBEE YIVIBI, o0pa3oBaHHbI®
nepeceueHHeM CJEAYIOLIHX Map IMJIOCKOCTEH:

) x—yV2 +2—1=0, x+yV2 —2+3=0
2) 3y —z=0, 2y + 2=0;
3) 6x 4+ 3y — 22=0, x -+ 2y + 62 — 12 =03
4 x+2y+22—3=0, 16x + 12y — 152 — 1 =0.
929, CoCTaBHTh ypaBHEHHe IJOCKOCTH, KOTOpas Ipo<

XOOHUT 4Yepe3 Ha4ya.10 KOOp,H,HHaT nap aJijeJhHO IIJOCKOCTH
5x — 3y + 22 —3=0.

x+3y+22+5=0;
2« +ly—3z+1=0;
Ix4y—32—1=0.
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930, CocrTaBuTh YypaBHEHHE IJIOCKOCTH, KOTOpast Mpo-
XoAuT uepe3 Touky M, (3; —2; —7) mapaaenbHO TMJOCKO-
cru 2x — 32+ 5=0.

931, CocTaBHUTh YpaBH@HHE MJOCKOCTH, KOTOpas Mpo-
XOIMT Yepe3 HayaJ0 KOOPAHHAT MepNeHIHKYJIsPHO K ABYM
naockocTaMi 2x —y +32—1=0, x + 2y +2=0.

932. CoeraBuTh ypaBHEHHE INJOCKOCTH, KOTOpasi Mpo-
xoauT uepes Touky M, (2; —1; 1) nepneHpuKkyIApHO K ABYM
naockoetaMt 2x — 2+ 1=0, y=0

933. JlokasaTh, YTO ypaBHeHHe MJOCKOCTH, IPOXOIsSIIEH
uepe3 TouKy M,(xo; yo; 2o) MEPNEHANKYJIAPHO K MIOCKOCTAM
Alx‘l"BLy‘i-Clz‘l—Dlﬂo, A2x+Bgy+ng+ Dz=0, MO~
}eT OBITh NPEACTABJCHO B CJeLYOLIEM BHJIE:

X—X% Y—Y 2Z2—2p
Al Bl C] ==0.
Ay B, C,

934, CocTaBUTb ypaBHEHHE IJOCKOCTH, KoTopas Ipo-
xoauT uepes nse Touku M;(l; —1; —2) u M,(3; 1; 1)
nepneHAHKY/AAPHO K MJOCKOCTH X — 2y + 32 — 5 =0.

985, JlokasaTh, 4TO ypaBHeHHE MJOCKOCTH, MPOXOAsLIEeH
yepe3 aBe TOUKH M, (x;; ys 21) u My (%o Y3 25) MepnenIu-
KyJasipHO K miockoctu Ax + By + Cz 4+ D =0, moxer 6bTh
NpeacTaB/eHo B CJAeLyOLIeM Buie:

L il £
Xp—X1 Ya—th 22—2|=0.

A B c

936. Y cTaHOBHUTh, UTO TPH MJOCKOCTH X — 2y + 2 —7=0,
26+y—2+2=0, x—3y-+22—11=0 umeor oany
061YI0 TOYKY, H BBHIYHCJIHTb €e KOOpAUHATHI.

937. JlokasaTk, YTO TPH NMJOCKOCTH 7x+4y+7x+1=0,
2 —y—z+4+2=0, x+2y+ 32— 1 =0 npoxonsaT uepes
OJHY HPSAMYIO.

938, JlokasaTb, YTO TPH MJIOCKOCTH 2x — ¥ + 32 —5=0,
83x+y~+22—1=0, 4x+4+3y+2+4+2=0 nepecekaroTrcd
MO TPeM DAa3JHYHBIM MapaJie/bHBIM MPAMBIM.

939, OmnpemenuTh, NIPH KAKHX 3HAYEHHAX @ H b mJo-
ckoctu 2x —y+32—1=0,x+2y —24+6=0,x+ay—
— 62+ 10=0: 1) uMeT ofHy o0l1yl0 TOYKY; 2) mMpOXoO-
OAT uepes ONHY MNpsimylo; 3) NMepecekaloTCs MO TpeM pas-
JINYHBIM INapaJJiebHBIM NPSAMBIM.
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§ 39. Henosmble ypaBHeHusl nJjocKocrTedt. YpasHenue
NJI0CKOCTH «B orpesxax»

Kaxpoe ypaBHeHHe MEepBOH CTEMEHH
Ax+By+Cz+D=0

(B NeKkapToOBBHIX KOODIWHATAaX) OMNpeReaser IMJI0CKOCTD. Ecaun B 5TOM
ypaBHEHHH OTCYTCTBYeT cBoGoamslii wien (D =0), TO NJIOCKOCTb 1pO-
XOMHT wyepes Hayal0 KOOpPAHHAT. ECiH OTCYTCTBYeT uJIeH C onHolt u3
TeKYMUX KOOpAUHAT (T. e. Kakoi-THG0 u3 KOI(PQHUUEHTOB A, B, C pa-
BeH HYJI0), TO NMJAOCKOCTb MapasielbHa OXHOH H3 KOOpRWHATHHRIX oce#t,
MMeHHO Tofl, KOTopas OJHOHMeHHa ¢ OTCYTCTBYIOMEH KOOpIHHATOM;
€CJIH, KpOMe TOro, OTCYTCTBYeT CBOGOMHBIH 4JeH, TO MNOCKOCTh MPOXO=
IHT uepe3 3Ty ocb. ECau B ypaBHEHWH OTCYTCTBYIOT 1Ba HYJeHA C Te:
KYUHME KOODAMHATAME (KaKue-JHOO IBa H3 KO3I(hQHUHEHTOB A B C
PaBHH HyMo0), TO ILVIOCKOCTh MapajJeibHa OAHOH H3 KOODAMHATHHX
NJIOCKOCTe, HMEHHO TOi, KOTOpash MPOXONHT uepe3 OCH, ONHOMMEHHHC
C OTCYTCTBYIOLLHMH KOOPAHHATAMH; €CJIH, KPOME TOro, OTCyTCTBYET CBO=
60mHHE uJen, TO MMOCKOCTh COBMAfaeT € 9TOfl KOOPAWHATHOH nJo-
CKOCThIO,
Ecan B ypaBHeHHH NJIOCKOCTH

Ax+By+Cz2+D=0

HH oAHH u3 kosdbuuuentos A, B, C, D we paseH HYJIO, TO 5TO ypaBs
HeHHe MOXeT GhITh NnpecGpa3soBaHO K BHIY

X Y 1 2 1
a l b c L ()
rae
— b__..._.._ £ = w=——
a==——, oy i = C

CYTh BEIHUHHH OTPE3KOB, KOTOPHE MJIOCKOCTB OTCEKAaeT Ha KOOpAHHAT=
HbIX OCSAX (CunTas Kaxmwei OT Hauana KOOPAMHAT). ¥YpaBHEHHE (1) ma-
SLIBAETCS YPaBHEHHEM NJOCKOCTH «B OTPe3Kax».

940. CocrTaBuTb YypaBHEHHe MJOCKOCTH, KOTOpas Ipo-
XOHT:

1) uepes Touky M, (2 —3; ) mapaane’pHO MJOCKO-
ctu Oxy;

2) uepes Touky M,(l; —2; 4) mapa.aseabHO MJIOCKO-
cty Oxz;

3) uepes Touky M;(—5; 2; —1) mapannespHO MJOCKO-
ctu Oyz.

941. CocraBuTh ypaBHEHHe ILTOCKOCTH, KOTOpas Mmpo-
XOJHUT:

1) uepe3 och Ox u Touky M,(4; —1; 2);

2) uepe3 och Oy u Toury M(l; 4; —3);

3) uepe3 ocb Oz u Touky M;(3; —4; 7).
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942. CocraBuTh ypaBHEHHe MJOCKOCTH, KOTOpas mpo-«
XOJLUT:

1) uepes Toukm M,(7; 2; —3) u My(5; 6; —4) mapas-
JgeapHo ocu Ox;

2) uepe3 Touku P;(2; —1; 1) 1 Py(3; 1; 2) mapaiiieabHO
ocu Oy;

3) uepes ToukH Q,(3; —2; 5) u Q,(2; 3; 1) napannesbHO
ocu Oz.

943. HaiiTh TOUKH mHepeceueHHs TJOCKOCTH 2X¥ — 3y —
— 42 —24 =0 c OCSIMH KOOpJAHHAT.

944, JaHo ypaBueHHe MJOCKOCTH ¥ —+ 2y — 3z — 6 =0.
Hanucath n,9 Hee ypaBHEHHe «B OTPe3Kax».

945, HaifiTH OTpe3ku, OTCeKaeMbie MJOCKOCTbIO 3X —
— 4y — 24z 4 12=0 Ha KOOPJHMHATHHX OCAX.

046, BEIUMCIHTH MAOWIATbL TPEYTOJbHHKA, KOTOPHIA OT-
ceKaer Ma0CKOoCcTh Hx — 6y + 32 4 120=0 ot KoopauHaT-
Horo yraa Oxy.

947. BpludcauTbh 00beM NHPAMHJIBI, orpaHuyeHHOH M0~
ckocThio 2x — 3y -+ 62 — 12 =0 4 KOOpAHHATHBIMH MJOCKO~
CTSAMH.

948. T1710CKOCTb TPOXOAMT uepe3 Touky M, (6; —10; 1)
i OTcekaeT Ha ocl abCuHce OTPe30K a==—3 ¥ Ha OCH
anaukat orpesck ¢==2. CocTaBuTh A/ STOH MJOCKOCTH
ypaBHEHHe «B OTpPe3Kax».

949, TliockocTe mpoxoaut uepes Toukn M, (13 2; —1) 1
My(—3; 2; 1) u oTcekaeT Ha OCH OpJAMHAT OTPE30K b=3.
CocTaBHTh AJA 3TOH INJOCKOCTH YypaBHEHHe <«B OTpes-
Kax».

950. CocTaBuTh ypaBHEHHe NJOCKOCTH, KOTOpasg Mpo-
XOIUT uepes TOUKY M, (2; —3; —4) M OTCceKaer Ha KOOp-
AMHATHHLIX OCSX OTJHUHBIE OT HYJS OTPEe3KH OAHHAKOBOH
BeJqHUMHB (cunTad Kamblii OTPe3OK HalnpaBJeHHHM H3 Ha-
ya/ja KOODAHHAT).

951. CocraBuTh ypaBHeHHE MJOCKOCTH, KOTOpas TpO-
xonuT uepes Touxkn M,(—1; 4 —1), My(—13; 2; —10) u
OTCeKaeT Ha ocfAX alCuycc W amJHKaT OTJHUYHBIE OT HYJd
OTpEe3KH OAMHAKOBOH AJIHHBIL.

952, CocraBuTh ypaBHEHMs NJIOCKOCTEH, KOTOpHE IMpoO-
xoaaT uepes TOuky M;(4; 3; 2) M OTCeKalOT Ha KOOP-
NHHATHHIX OCSIX OTJMUHBIE OT HYJA OTPE3KH OAMHAKOBOH
JLTHHBL.

953, CoOCTaBuTh YpaBHeHue IJIOCKOCTH, OTCeKaiolleH
Ha ocu Oz OTpe3ok ¢==—D5 K NepneHfHKyJAPHOH K BEK-
Topy n={—2; 1; 3}.
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954, CocTaBuTh YpaBHEHHE MJOCKOCTH, MapajienbHoi
pektopy {={2; 1; —1} u oTcexarwuei HA KOOPAHHATHHIX
ocax Ox u Oy orpe3ku a==3, b= —2.

955. CocraBuTh ypaBHEHHE INJOCKOCTH, TMEPHNEHAHKY AP~
HOH k mJaockocTH 2% —2y+42—5=0 u oTCeKalolei

Ha KoopauHaTHHX ocAxX Ox u Oy oTpeskn a=—2, b =—§-.

§ 40. HopmaasHoe ypaBHeHHe MJ0OCKOCTH. PaccrodaHue
OT TOYKH 10 MJAOCKOCTH

HO]JM&.?IBHB]M ypaBHeHHEM MNJAOCKOCTH Ha3biBaeTcs ee YpaBHEHHE,
I[IaNMHCaHHOe B BHIE

xcosa 4 yeosPp4zcosy—p=0, (1)

rae coso, cosP, cosy CYTh HanpaBJsIiOUIHE KOCHHYCH HOPMaJH IJO-
CKOCTH, p — PACCTOSIHHE J0 IJIOCKOCTH OT Hauaja koopjauuar. ITpu
BHIYMCACHHK HANPABJAIOUIHX KOCHHYCOB HODMAaJH CJelyeT CUMTarh,
YTO OHa HAaMpaBJeHa OT Hayala KOOPIHMHAT K IVIOCKOCTH (eClH Xe
IJIOCKOCTh NPOXOAHT Yepe3 Hayalo KOOPAMHAT, TO BEIGOD HOJOXKH=
TeNbHOTO HANPABJAEHHS HOpMaax Ge3pasnHuyeH).

ITyctes M* — gakast yrogno TOUYKa HPOCTPAHCTBA, d — PaCCTOAHHE
OT Hee 10 AaHHOH mirockocTH. OTk/IoHeHHeM & Toukn M® or pamHOH
NJOCKOCTH HasmiBaercst uwuedno -+ d, ecan touka M™ u mavaJo KOop-
AWHAT JIXAT 1O PasHHIe CTOPOHH OT AAHHOH MJIOCKOCTH, H YHCJIO — d,
€CIH OHHM JexaT 1O OANY CTOPONY OT AaeHolfl miaockocTH (ecan M*
JIEXKHT Ha caMOfl IVIOCKOCTH, TO OTK.JIOlieHHE PAaBHO HYJIO).

Ecan toyka M® umeer xoopaunatsl x°, y°, 2%, a IJIOCKOCThb 3ajaHa
HOPMaJbHBIM YypaBHeHHEM

xcosa+ycosfp +zcosy—p=0,
TO OTKJOHeHHE TOykH M* or sTolt miaockocrH maetca GopMydof
d=x"cosa 4y cosP+ 2" cosy - p.

Ouesnano, d =93]
Ofuiee ypasHeHHe NJIOCKOCTH

Ax+ By +Cz+ D=0

NpHBOAMTCS K HOpMaabHOMY BHAy (1) yMHOXKXeHHEM HA HOPMHPYIOLIHHA
MHOXHTeJb, OnpefeasieMuit (opmyJIoH

1
= = — .
. ArB+c?’

8HAK HOPMHDYIOLIEr0 MHOXHTeJs Gepercd NPOTHBOTOJOXKHHM 3HAKY
CBOGOJHOrO YJIeHa HOPMHPYEMOro YPaBHEHHHT,
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086, OmpelennTb, KaKhe W3 CJEIYIOUHX YpABHEHHH
TnJocKocTefl ABJASIOTCA HOPMAaJbHBIMHU:

1) %x—%y-—% z2=5=0; 2) %H—%y—-—é— z—3=0;

3) %x—-% y-l-%.— 24+5=0; 4) — wg—x-}-%y—-.?: 2—5=0;
5)%x—%z—3=0; 6)-—%y+—ll—§-z+l=0;
Ny —z—1=0 8) +x —2y+3=0;

9) x—1=0; 10) y +2=0;

(1) —y—2=0; 12) 2—5=0.

957. TlpuBecTH Ka)pmoe M3 CJEAYIOMHX ypaBpHeHnH 1.0~
CKOCTell K HOpPMaJbHOMY BHAY:

1) 2¢x—2¢y + 2—18=0; 2) %x —%y+%z+3=0:

3) 4x—6y—122 — 11 =0; 4) —4x—4y + 22+ 1=0;
5) 5y — 122 426 =0; 6) 3x —4y —1=0;

7) y+2=0; 8) —x+5=0;

9) —2+4+3=0; 10) 22 —1=0.

658, laa KamAOf M3 CJAEAVIOMHX MJIOCKOCTEH BBIYHC
JUTh yIVB o, B M Yy, o6pasyeMble HOpManapio C OCAMH
KOOD/JAHHAT, H PacCTOsiHMe p OT Hayaja KOOpJIWHAT:

Dx+gVe+2—10=0; 2) x—y—zV2+ 16=0;
) x+2—6=0; 4) y—2z2+42=0;
5) x V3+y+10=0; 6) 2—2=0; 7) 2x+1=0;
8) 2y + 1=0; 9) x —2y+ 22 —6=0;
10) 2x 4+ 3y — 62+ 4=0.
659, BHUHCANTH BEJMYHHY OTKJIOHEHHA O M paccTofHHe
d TOYKM OT TIJIOCKOCTH B Ka<[lOM M3 CJEAYIOLIHX CJyYaes;

1) M, (—=2; —4; 3), 2 —y+2243=0;
9) My(2; —1; —1), 16x— 12y + 152 —4=0;

3) M;(1; 2; —3), 5x—3y+z+4=0;
4) M,(3; —6; 7), 4x —32—1=0;
5) M;(9; 2; —2), 12y — 52+ 5=0.
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960. Buuucauts pacerostuye d ot toukn P(—1; 1; —2)
70 MJIOCKOCTH, mpoxXoasme# yepes Tpu Touku M, (13 —1; 1),
Mo(—2; 1; 3) u M3(4; —5; —2).

961, OmpenenuTh, JexaT an Toyka Q(2; —1; 1) u Ha-
uajo KCOPAMHAT MO OXHY HJH MO pPasHble CTOPOHBEL OTHO-
CHTE/IbHO KaXKAOH H3 CJeAYIOUHX MJI0CKOCTeH!

1) bx—3y+2—18=0; 2) 2x+T7y+3241=0;
3) x+5y+122—1=0; 4) 2¢—y+z+11=0;
5) 2x 43y — 62+ 2=0; 6) 3x—2y 4+ 22—=7=0.

962, JlokasaTh, YTO MJIOCKOCTh 3x — 4y —22+45=0
nepecekaeT OTPe3OK, OrpaHuUeHHbi ToukaMu M, (3; —2; 1)
u My(—2; 5; 2).

963. JToxa3aTb, 4TO mIockocTh 5x — 2y + 2z — 1=0 He
nepecekaeT OTpe3Ka, OrpaHHYeHHOro TOUKaMH M,(1; 4; =3)
u My(2; 5; 0).

964. B KaxaoM H3 CJAeIyKOIHX CJaydaeB BBIYHCJHTH
paccTosiHHe MeXAy MapajfefbHbIMH MJOCKOCTAMH:

) x—2% —22—12=0, Y2) 2x—3y+62—14=0
x—2y —22—6=0; 4x—6y+ 122421 =0;
v3) 2x—y+224+9=0, 4) 16x+12y—152+4-50=0,
4x — 2y + 4z — 21 =0; 16x412y—152+425=0;

5) 30x—32y+24z — 75 =0, 6) 6x — 18y —92—28 =0,
15x—16y+122 — 25 =0; 4y — 12y — 62 —7 =0,

965. [Ise rpaHu Ky6a JexaT Ha MIOCKOCTAX 2% — 2y +
4 2—1=0,2¢ —2y + 2+ 5=0. Beruncaurb 06beM 3TOT0
Kyoba.

966. Ha ocu Oy HaliTH TOUYKY, OTCTOSALIyl0 OT IJIO-
ckoCTH X + 2y — 22z — 2=0 Ha paccrosnun d =4.

967. Ha ocu Oz Ha#TH TOUKY, paBHOYHAaJEHHYIO OT
Toukn M(1; —2; 0) u ot miockocru 3x — 2y + 62 — 9=0.

968. Ha ocu Ox HaiiTH TOYKY, paBHOYIaJeHHYIO OT ABYX
naockocreil: 12x — 16y + 152 4+ 1 =0, 2x 4 2y—2z—1=0.

969, BriBecTn ypaBHeHHe reoMeTpuuecKoro MecTa To4eK,
OTKJIOHeHHe KOTOPhIX OT NJIOCKOCTH 4x — 4y — 22+3=0
paBHO 2.

$70. BoiBecTH ypaBHEeHHe re0MeTPHYECKOTO MeCTa TOUeK,
OTKJIOHEHHe KOTOPHIX OT mJockocTH 6x + 3y + 22 — 10=0
paBio —3.
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971. CocTaBuTh YpaBHEHHS MNJOCKOCTeH, MapaljienbHbIR
naockoetTH 2x — 2y — 2z —3=0 H OTCrofAlllMX OT Hee Ha
paccrostuun d =39.

972. B kaxaoM H3 CJAeLYIOLIHX CayuaeB COCTABHTH
ypaBHeHHe FeOMETPHYECKOTO MeCTa TOYeK, paBHOYAAJEeHHBIX
OT JBYX Mapaje/bHHIX MJIOCKOCTEH:

1) 4x —y—22—3=0, 2) 3¢ +2y—2+3=0,
4y —y — 22 —H==0; 3x+2y—2—1=0;
3) 5x—3y+ z+3=0,
10x — 6y 4 224+ 7==0.

973. B KkaxIoM H3 cJaelylolHX CcJAyyaeB COCTaBHTH
ypaBHEHHS! TIJIOCKOCTeH, KOTophle MeMAT MOMoJaM JIBYyrpaH-
Hble Yrasl, OGpasoBaHHbe IBYMs MepeceKalouluMHCcs MJI0-
CKOCTSIMH:

1) x—3y+22—5=0, 2)dx—5y—22—3=0,

3x—2y —z+4+3=0; x+7y—224+1=0;

3) 2x— y+5z2z4+3=0,

2x — 10y + 42 — 2 =0.

974. B xaxXjoMm U3 CJHEAYIOUIHX CcJydaeB OlpeTIesaHTb,
aexart au Touka M (2; —1; 3) 1 HauaJ 0 KOOPJAHHAT B OJTHOM,
B CMEXHBIX HJHM BePTHKAJbHHIX ABYrpaHHBIX yrJaax, obpa-
30BAHHHIX NPH NEpecedeHHH ABYX TMJIOCKOCTEH:

1) 2x—y+32—5=0, 2) 2% +3y — b5z — 156=0,

3x+2y—2+4+3=0; S5x — y—3z2— 7=0;

3) x+ by—z+1=0,

2x+ 17y + 24 2=0.

975. B KaxjaoM H3 CJAeLYIOUIMX CJIyuaeB OMNpPEIEeNHTb,
nexar au toukn M(2; —1; 1) u N(l; 2; —3) B oanOM,
B CMEXKHBIX HJH BePTHKAJbHBIX JIBYTPaHHBIX yraax, odpa-
S0BPAHHBIX NPH NepeceyeHkH JABYX TJOCKOCTENH:

)3 —y+22—3=0, 2)2x— y+5z2—1=0,

x—2y—2z+4+4=0; 3x—2y+6z—1=0.

976. OnpeneauTh, JeXKHT JIH HayaJa0 KOOPAHHAT BHYTPH
OCTPOr0 MJH TYNOTO YyrJaa, OOPa30BAHHOTO JIByMS MJO-
ckoctamu: x — 2y +32—5=0, 2x—y—2+3=0.

977. OnpeneJuts, JIeXKuUT Ju Touka M (3; 2; —1) BayTpH

OCTPOTO HJIH TYMOTO yr.ja, 06pasOBAHHOTO JBYMS IJIOCKO-
ersiMi: By —y-+2+3=0, 4x — 3y + 224+ 5=0.
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978. COCTABHTH YpaBHeHHe MJOCKOCTH, XeJsilei momno-
JlaM TOT J[ABYTPaHHBIL yrosl MexXAay JABYMS MJOCKOCTSMVH
9% — 14y + 62 —1=0, 3x+ 5y —5243=0, B KOTOpPOM
JEXHT HA4YaJ0 KOOPAHHAT.

979. CocTaBuTh ypaBHeHHe IIIOCKOCTH, JeJslued momo-
JaM TOT JABYrPaHHBIH yron MeXJy ABYMA MJIOCKOCTAMH
2% —y—+22—3=0, 3x+2y—62—1=0, B KOTOPOM
nexur Touka M(1; 2; —3).

980. CocTaBuTh ypaBHEeHHE NJIOCKOCTH, KOTOpas AEJHT
IONOJIAM OCTPHIH JBYTpaHHBIH yros, o6pasoBaHHBIA ABYMA
II0CKOCTAMH! 2% — 3y — 42 — 8 =0, 4x — 3y — 22—3=0.

981. CocTaBuTh ypaBHEHHE IJIOCKOCTH, KOTOpas LEJHT
TonosiaM TYNOfl JABYrpaHHBI yroJ, o6pasoBaHHbI LBYMS
IIOCKOCTSAMHE; 3% — 4y —2+5=0, 4x—3y+2+5=0.

§ 41, YpasHenuss npsaMoii

TIpamas Rak nepeceyesne ABYX MJIOCKOCTeH onpenenseTcsa COBMECT:
HHIM 3ajlaHHeM ABYX ypaBHeHHit nepBoii CTEmeHH:

{ A1x+ Bly+C12+D,-=0,

1
A2x+32y+092+02=0 ()
npY YCJOBHM, yTO Kod(oduuuentH A;, By, C; nepporo u3 HHX He Mpos
NOPUHOHAMBHE Kodbduuuenram A, B, C, BTOoporo (B NPOTHBHOM
ciydae 9TH YpaBHeHHs OYAyT OmpefessiTh NapaJJesbHBIC HIA CTHB:
luKecs MJIOCKOCTH). .
IMyere wegoTOpas npAMas @ ONpelesaeHa YDPaBHeHHAMHA Hna
H P = xak@e YroJHO YHCJA, ONHOBPEMEHHO He paBHEe HYJI0, TOrIa
ypaBHeHue

@ (Ax+Biy+ Ciz+ D))+ B(Ax + By +Coz+ D)) =0 (2)

Ompe/ieJTeT MI0CKOCTh, NMPOXOAAILYIO Yepes mpaMylo a.
¥panueHueM BHJa (25) (np¥ COOTBeTCTRYIOIIEM BHOOpE uHcen a, B)
MOXHO OTPeJe/IHTh JO6YI0 IJIOCKOCTb, NPOXOASILYIO yepe3 NpAMYo a.
COBOKYIHOCTh BCCX IVIOCKO CTeH, MPOXOASIINX Yepe3 OLHY H Ty XKe
NpPAMYI0, HA3HBAETCA NYYKOM IIOCKOCcTeR, YpaBHeHue BHIA (2) wasn-
BaeTCs ypaBHEHHEM fyuKa I/IOCKOCTeH.

Ecin o %= 0, 1o, noJsaras o == A, ypasHcHHE (2) MOXHO NPHBECTH
K BHAY

A1x+Bly+Clz+Dl+L(A2x+82y+ng+Dg)==D. (3)

B rtakoM BHIe YpaBHeHHe MyuKa [JOCKOCTel GoJee ynoTtpe6bus
TeqsHO, uem ypaBHehde (2). OAHAKO ypapHeHHeM (3) MOXHO ompernes
JHTh BCE TJOCKOCTH Ny4Kd, 92 HCK/IIOUEHHEM TOH, KOTODOH COOTBET-
etByer o ==0, T. €. 3a HCK/ouenneM miockoctd Ayx + By + Co2 +

=+ D, =0.
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982, COCTABHTb YypaBieHHS TNPAMBIX, OOPA30BAHHBIX
nepeceuenneM Ma0CKOCTH 5x — 7y =+ 22 —3 =0 ¢ xoopau-
HATHBIMH TIJIOCKOCTSIMH.

983, CoCTaBHTb YpDABHEHHA TpPAMOK, OGPa30BaAHHOH
nepeceyeHneM MmIoCKoeTH 3x—y—72 + 9 == 0 ¢ nJI0CKOCTHIO,
npoxoxamel ueped ock Ox u Touxku E(3; 2; —9).

984. HaifiTn TOUKH mepeceyeHus NPAMOH

2+ y—2z—3=0,
{ x+y+z—1=0
C KOODAMHATHBIMH MJIOCKOCTSIMH.
985. [lokasatp, uTOo mpsaMas
2% — 3y + 5z — 6=0,
{ x+5y—72410=0

nepecekaetr ocb Oy.
986, OmpenesuTh, Opu KakoM 3HaueHun D npamas

{2x+3y—z+ D =0,
3x—2y+422—6=0

nepecekaer: 1) och Ox; 2) ock Oy; 3) ock Oz.
987, HafiTu COOTHOWIEHUS, KOTOPHIM HOJKHBI YA0BJE-
TBOPATb KO3 (PHIHEHTH ypaBHEHUH NPAMOHU

{ A1x+B|y+Clz+ D|=0v
Agx + Boy +Coz + Dy =0

AJ151 TOTO, yTOGH! 3Ta NpsaMasa Owlia mapaJiielbHa: 1) oen Ox;
2) ocu Oy; 3) ocu Oz.

988, HafiTH COOTHOIIeHHS, KOTOPHIM JTO/RKHBI YAOBJICs
TBOPATh KO3()(PULUHEHTH ypaBHEHHH MPsSIMOH

{ A;x—}- Bly-l—ClZ-I-D[mO,
A2x+BQy+CQz+D2=0

A TOrO, UTOGH 5Ta mpsAMas mepecekasa: 1) ock abeunees
9) ocb opAMHAT; 3) oCb amJukaT; 4) CoBmalajna C OChIO
aGcmucc; 5) coBmagana C OChIO OpAMHHAT; 6) cosmamana
C OChbI0 anJHKaT.

989. B myuke maockocreff 2% — 3y +2—3 + 2 (x+3y+
+ 22+ 1)=0 HafiTH nJIOCKOCTH, KoTopas: 1) mpoxomut
vepea Toury M, (1; —2; 3); 2) napaaaeasra ocu Ox; 3) napaJ-
seabHa ocu Oy; 4) napamnensHa ocu Oz.
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990. CocTaBHTb ypaBHEHHE IJIOCKOCTH, KOTODAs| MpOe
XOIUT uepe3 NPSIMYIO I[epeceyeHHs] MAOCKOCTeH 3x — y +-
+ 2249=0, x+2—3=0: 1) u uepes Toury M, (4; —2; —3);
2) napaanensHo ocu Ox; 3) napaaiennHo ocu Oy; 4) mapaJ-

- jleabHo ocH Oz.

991. CocTaBuTh YypaBHEHHE TJOCKOCTH, MPOXOAsLIet

| yepe3 NpAMYIo NMepeceyenus naockocrei 2x — y 4+ 32—5=0,
~ X2y — 2+ 2 =0 napamensHo sekropy I={2; —i; —2}.

892. CocraBuTh ypaBHEHHE NJIOCKOCTH, JTPOXOISLIE
gepes OpAMYIO NepecedeHnd MI0CKocTel 5x — 2y—z2—3 =0,
X + 3y — 22 + 5=0 napaanearuo Bekropy I=={7; 9; 17}.

993. CocrTasuTh ypaBHeHHEe [JIOCKOCTH, MNPOXOAAUIEN

- yepes NPAMYI0 nepeceveHns miIockocted 3x—2y -+ z--3 =0,

X — 2z =0 nepneHIUKYJISIPHO MJIOCKOCTH £—2y—+42 -+ 5==0.
994. CocraBuTh ypaBHeHHe MJOCKOCTH, MNPOXOLSILIEH
yepes npaMyio
{ bt — y—22—3=0,
3x—~2y —52+4+2=0

NepneHTHKYASIPHO TJIOCKOCTH X -+ 19y — 72— 11=0.

995. CocraBHTb ypaBHEHHEe MJOCKOCTH, KOTOpas MpOXo-
JUT uyepe3 mPAMYIO IlepeceyeHHs MJocKkocTel 2x -+ y — 2 +
+ 1=0, x4 y+ 22+ 1 =0 napaanessHo oTpesky, orpa-
HHueHHOMY Toukamu M, (2; 5; —3) u M,(3; —2; 2).

996. HanucaTp ypaBHeHHe NMJOCKOCTH, NMPHHAJIeKALLEH
nyuKy niaockocteit a (3x—4y + z+46) + f (2x—3y+2+2) =0
H paBHOyAaJ/eHHOH oT Touek M,(3; —4; —6), My(1; 2; 2).

997, OmnpenenuTh, TPHHANJIEKHUT JH IIJIOCKOCTb 4x—8y+
=+ 172 —8 =0 nyuxy nJaockocreii o (bx —y—+ 42— 1)+
+B(2x 4+ 2y — 324 2) =0.

998. OmnpenenuTb, NPHHALMAEKHT JH TMJOCKOCTh HX —
— 9y — 2z + 12 =0 nyuky n.Jockocrei o (2x—3y + z—5) +
+B(x—2y—2—7)=0.

999. OnpegenuTb, NpH KAaKHX 3SHAueHHSAX [ ¥ m 1J0-
CKOCTb 5% + [y 4 42 + m =0 npHHALJIEKHT NYUKY TJIOCKO=
creit a(3x—7y+2—3)+p(x —9y —2245)=0.

1000. HanncaTh ypaBHeHHe NJOCKOCTH, KOTOpas Mpi=
HaoJeXHUT MyuykKy mnJaockocted a(x— 3y -+ 7z -+ 36) +
+P(2x + y — 2 — 15) =0 u orcTOMT OT HAYaJa KOOPLAHHAT
Ha paccTosiHud p =3.

1001. Hamucath ypaBHEHHE MJIOCKOCTH, KOTOpPas MPH-
HaAJeKUT nyuky mJgockoctedt o(10x — 8y — 16z + 56) +
~+B(4x 4+ y -+ 32 — 1) =0u orcrout ot Touku C (3; —2; —3)
Ha paccrosuuu d=7.
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1002, HaliTy ypaBHeHHe NJOCKOCTH, KOTOPAs MPHHAL-
JeKHT MyuyKy miockoctedt a(4x + 13y — 22 — 60) + P (4x +-
+ 3y + 32—30) = O u oTceKaeT OT KOOpAMHATHOrO yraa Oxy
TpeyroJbHUK C IJOLIaAbI0, PaBHOK 6 KB. eX.

1003. CocTaBuTh ypaBHEHHsS NJOCKOCTeH, IPOEKTHPYIO-

IHX NPAMYIO
{ 2¢— y+422=—3=0,
x+2y— z2—=1=0
Iid KOOpJHHATHBIE TJIOCKOCTH.
1004, CocTaBuTh ypaBHEHHsS MPOEKIHH NMpAMOH
{ x4+ 2y—32—5=0,
2k — y+ 2+2=0

Ha KOOPIMHATHBE MJOCKOCTH.
1003, CocraBuTh ypaBHEHHE MJOCKOCTH, NPOEKTHPYIO~

e npaMyio
{3x+2y"'— 2“'1=01
2¢x —3y+422—2=0

Ha nmaockocTh X -+ 2y + 32 —5=0.
1006. CocTaBuTh ypaBHEHHS MPOEKUHH MPAMOH

{ 5x — 4y — 22 — 5 =0,
x+22—2=0

Ha nJockoeth 2x —y +2—1=0.

§ 42. Hanpasasiiomuit Bektop npamoi. KaHoHnueckue
ypaBHenusi npamoii. Ilapamerpuueckue
ypaBHeHUsi NpSIMOH

Kaxabifi He paBHEI HyJo BEKTOp, JeXauuif Ha MAaHROH TMPAMORA
HAH napaseJbHbif e, HA3HBAeTC HANPaBJSIOMEM BEKTOPOM 3Tof
npsAMOii,

Hanpapasiomuit BEeKTOP NPOH3BOJbHOH npsaMoH B JanbHefmeM
of03nauaerca GYKBOH @, ero KOOpAHHATH — GyKBamu I, m, n:

a=(l; m; n).

Ecan u3secTHa oaHa Touka Mo (xo; Yo; 20) MPAMOR M HanpaBJsio=
mui Bextop @ == {{; m; n), T0 NpaAMaa MoxXeT OHTh onpeaeJeHa (mByMs)
YPaBHEHHSMH BHJA:

X=X Y=Y _ 2 —2p
{ m n ()

B TaxoM BHJe ypaBHeHus MPAMOA Ha3bBAIOTCA KAHOHHUYCCKHMH.
154

~ Kanounyeckue :;paanem—m npsMoft, npoxoasureil yepes npe naHHbe
uku My (%13 Y13 21) 0 My (%35 yo3 25), HMEIOT BHI:

xX=% V=4 _
Xo— X1 Y2 — 11

Z2=—2
2y =2y

()

OGosHaunM OYKBOH f Kaxj0e H3 PABHBIX OTHOMIEHHH B KaHOHH=
eckux ypasHeHnax (l); Msl moJrywum:

X — Xo — y“"yg._:: 2=—2

l_; m n =4
! x = xo + I,
Yy = yo + mf, (3)
2==2y+ nf,

AT0 — nmapaMeTpUyeckue YDaBHEHHS NMPAMOM, mpoxoafueii sepes TOUKY
Mo (xo; 4o} 20) B HanpapsJennu Bexropa @ =={/; m; n}. B ypasuexuax (3)
{ pacCMATPHBAETCSl KaK NPOH3BOJBHO H3MeNFIOUWMACA napameTp, X, ¥
2 — KkaKk GYHKUHM OT f; NPH HM3MEHEHHM ! BeJMYHHE X, ¥, & MeusnorTcs
TaK, 4ro Touka M (x; y; 2) ABMKeTCS 1O JaHHOH MPAMOH.

Ecaun mapamerp f{ paccMarpHBaTh Kak mepeMeHHO@ BpeMs, a ypass
HeHHs (3) Kak ypaBHeHHs JBHIKEHHA TOUKH M, 10 3TH ypaBHeHHA
AYT OnpeaesATh NPAMOJAUHEHHOe H papHOMepHOC JBHXKeHHe TOuKH M.
pu {=0 Touka M cosnazaer ¢ roukoft M, Ckopocrs v Toukim M
OCTOSIHHA ¥ onpefedsercs GopMyJion

v =ViZF m®+F

1007. CocTaBuTh KAaHOHHYECKME YpapHEHHA NPaAMOii,
napoxoismei uepes Touky M;(2; 0; —3) mnapaJse/bHO:

) BexTopy @ = {2; —3; 5); 2) npavoit L= gti.stl

5 2 —~1'
) ocu Ox; 4) ocu Oy; 5) ocu Oz.

1008. CocTaBHTh KaHOHHUYECKHE YpPaBHCHHUS TPSIMOH,
n:foxo,u;ﬁu.wﬁ uepe3 naBe JjanHble Toukm: 1) (1; —2; 1),
3 1; —1) 2) (3 —1;0), (1;0, =3); 3) (0; —2; 3),
(3; —2; 1); 4) (1; 2; —4), (—1; 2; —4).

1009. CocraBuTh napaMeTpHuyecKHe ypaBHEHHUST NPIMOH,
.~ npoxozsumeidt uyepes Touky M, (l; —I; —3) mapasienbHO:
1) BexTopy @ ={2; —3; 4}; 2) npamoti “;1 =y':2=2 T L

) npavoit x=3t—1, y=—2t+3, 2=5¢{+ 2.

1010. CocraBuTh Mapamerpuueckie ypaBHeHHUs NpAMOH,
Npoxojsuieit uepe3 naBe paHuble Toukd: 1) (3; —1; 2),
(2; 1; 1); 2) (1; 1; —2), (3; —1; 0); 3) (0;0; 1), (0; 1; —2),

1011. Yepe3s Ttouku M;(—6; 6; —5) u M,(12; —6; 1)
npopeneHa npsiMasi. OnperesuTh TOUKH INepeceyeHHs 3TOH
NpsMOfi C KOOPJAHHATHBIMU IJOCKOCTSMH.
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1012, Ianw Bepuwiuubl Tpeyroasuuka A(3; 6; —7),
B(—5; 2; 3) u C(4; —7; —2). CocraBuTh NapaMeTpuyeCKue
YPaBHEHHsSI €ro MeJHaHbl, NPOBEILCHHOH H3 BeplUHHH C,

1013. Jlaumt BepiHHB TpeyrosbHuka A(3; —1; —1),
B(1; 2; —=7) u C(—5; 14; —3). CocraBuTbh KaHOHHYECKHe
YpaBHeHHs] OGHCCEKTPHCH €ro BHYTPEHHEro yrJa IpH Bep-
muxe C.

1014, danm BepHHB TpeyroambHuka A(2; —1; —3),
B (5; 2; =7) nu C(=7; 11; 6). CocraBHTh KaHOHHUECKHe
YPaBHeHHsI GHCCEKTPHCH er0 BHEIUHEro yrJa npu BeplinHe A.

1015, Jauws BepmuHH TpeyroabHura A(l; —2; —4),
B(3; 1, —3) u C(5; 1; —7). CocraBuTh napamerpuueckue
YpaBHEHHA €ro BHICOTH, ONYLIEHHOW H3 BeplUHHK B Ha
TIPOTHBOTNOJIOXKKYIO CTOPOHY.

1016, Jana mpsimas

{ 2x —5y+2—3=0,
X+2y—~2+4+2=0.
BLIYHCIHTL MpoeKuHH HAa OCH KOOPAHHAT KaKoOro-HuGYMIb
ee HampasJsioulero Bekropa a. Halitu ofiuee BHIpaxeHue
NPOEKIHH Ha OCH KOOPAMHAT NPOH3BOJLHOIO HampaBJisio-
LIero BEKTOpa 3TOH MpsIMOii.
1017, Haua npsamas
{ 2x—y+3z4+1=0,
x+y— z2—2=0.
Haiitn pasnoxenune mno 6asucy i, j, & Kakoro-Hu6ylb ee
HaNpaBJ/ISIIOILErO BeKTOpa @. BhIpasuTh B o6uieM BHAE pas-
JioxKeHHe no 6asucy i, j, & NpoH3BOJILHONO HANPABJSIOLIETO
BEKTOpA 3TOH NPSAMOH.

1018. CocTaBHTh KAHOHHYECKHE YPABHEHHS NpPSAMOM,
npoxoadauteir uepes rouxy M, (2; 3; —5) napaJsiennHo npsmoi
{ 3x— y+22—7=0,

x+4+3y—2243=0.
1019, CocTaBuTh KaHOHHYECKHE YPABHEHHS CJEMYIOIHX
OpSAMBIX:
1) { t—2y+32—4=0, 2) {
3x+2y—5z—4=0;
3) { x—2y+324+1=0,
2x+4+ y—4z2—8=0.

5x+ y+2=0,
2x + 3y — 22+ 5=0;
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1020. CocTaBuTh nMapaMeTpuUecKue YpaBHEHMS Caenyro-
mux NpAMBIX:

1) (2¢+3y— 2—4=0, 2)( x+4+2y—2—6=0,
{3x—5y+2z+l=0; {Qx— y+z+4+1=0,
1021. JlokasaTb nmapaJ/iiedbHOCTh NMPSAMBIX:
§) 2F2_y=! . { x_+y—2‘—_=0:
3 =2 x—y—52—8=0;
2) x=2t+5 y=—t+2, 2=t—7un
x+4+3y+ z24+2=0,
{x— y—32z—2=0;
3) (x+y—3z2+1=0, t+ 2y —5z—1=0,
{x—y—l— z43=0 " {x—?x~i-32—9:0.

1022, Jloka3atr mepneHIHKY/AAPHOCTH NMPAMBIX:

—|

I)_E. y—1 > J 3x -+ y—52“;"]£0,
]

g I | 2¢x 4+ 3y — 82+ 3=0;
2) x=2t+1, y=3t—2, z2=—6t+1
2+ y—4z+2=0,
{4x—-y—-53+4:=0;
t+y—32—1=0, 2x+ y+22+5=0,
){2x—y—92—-2=0 i {Qx——Qy— 242 =0.

1023. Haiitu ocTphlil yros Mexi1y NpsiMbIMH:

x—3__y+2__ =z x+2#y—-—3=z+_5
1 =1 ¥YE' | i V2
1024. Hafitn Tynofi yroa Mexay npaMbIMH X =3{ — 2,
Yy=0, 2=—1t+3 u x=2t—1, y=0, 2=t —3.
1025. OnpenenuTh KOCHHYC YrJja MeXAy NpsSMbIMH:
{ x—y—4z—-5=0, { x—6y—62+42=0,

Q4+ y—22—4=0;, | 2x+2y+92—1=0.

1026. JloxasaTh, YTO NpsMbe, 3aZaHHble MapaMmerpH-

UeCKHMH YpaBHeHUAMH ¥ ==2f — 3, y =3t — 2, 2 = — 4146
HXx={+5, y==—4t — 1, 2=1—4, nepecekarorcs.

.
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1027, Hauw npamere

gyl 2=

x=3__y—1_2=7
2 o] e T il

] 4 DE

MpH KAaKOM 3HaueHHH [ OHH NepecekaloTcs?
1028, TokasaTs, YTO YCJIOBHE, IPH KOTOPOM JIBE MPsAMbe

X—1a — — - -— —
]V Sl g £ Y by _2—c
[ mny n; Iy My g

JekaT B OJHOH MJOCKOCTH, MOXKET OnITh NpEACTaBJEHO
B CJEAYIOIEM BHIE:

as — bg—bl €y — C
Iy my fy
1029. CocTaBHTb YpaBHEHHUS IPAMOH, KOTOPAS MPOXOJHT
uepe3 Touky M;(—1; 2; —3) nepneHAUKYAAPHO K BEKTOPY
a ={6; —2; —3} u nmepecekaer NpAMyo

x—1 y+4t , 2—38
CH D O T T

1030, CocTaBHTh ypaBHEHHSI NPSIMOM, KOTOPAS MPOXOAHT
aepe3 Touky M;(—4; —b; 3) m nepecekaeT JBe mpAMble

S ok SN o R -l it RIANY i o Bl
T e S ey S, IS R IR iy

1031. CocraBHTb MapaMeTpHUecKHe YpaBHEHHS OOLIero
MepneHJuKyIapa ABYX NPAMBIX, 3a1aHHEIX YPaBHEHHSIMH

X=3t—7, y=—2t+4+4, 2=3t4+4

x=t+1, y=2%—8  z=—1t—19
1032, Jlaum ypaBHeHus naBuxeHus Toukun M (x; y; 2)
x=3—4t, y=5+43f z=-—2-4 124

Onpenenuts ee CKOPOCTh U.
1033, dauel ypaBHeHHd ABHKEeHHA TOuKH M (x; y; 2)

x=5—2, y=—3+2t, z2=5—1{.

Omnpenesuth paccrosiine d, KOTOpOe INpPOHJET 3Ta TOUKa
3a NMPOMeXYTOK BpeMeHH OT £, =0 10 f,=7,

1034, CocTaBuTh ypaBHeHHs ABHKeHHA ToukH M (x; y; 2),
KoTOpas, HMes HayaJbHoe nosoxenune My(3; —I1; —5),
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apuXxeTca 1 SAMOJHHEHHO W PABHOMEPHO B HANpPaBJEHHH
pekropa s ={—2; 6; 3} co cKopoCTbIO v ==2],

1035. CocTaBUTh YpaBHEHUS ABHXKeHHs TOUKK M (x3 y; 2),
xoTOpas, ABHrasch MPSAMOJHHEHHO H PAaBHOMEDHO, NMpoLIIa

accroanue ot Touku M, (—7; 12;5) no Touku M, (9; —4; —3)
3a MpOMEXYTOK BpeMeHH OT #==0 5o fy=4.

1036, Touka M (x; y; 2) ABHKETCA NPAMOJIHHEHHO 1 paBHO-
MEepHO H3 HAYaJbHOrO MOJIOKEHUS M,(20; —18; —32) B Ha-
NpABJEHHH, MPOTHBOIO/ONKHOM BEKTODY s§={3; —4; —12};
co ckopocibio v==26. CoCTaBUTb YPABHEHHA JBUKEHUS
Touku M H ONpeAeNHTb TOYKY, C KOTOPOH OHa COBNAanaeT
B MOMEHT BpeMeHM f==3.

1037. Touxku M(x; y; 2) u N (x; y; 2) ABHKYTCS NpPSIMO-
JHHEHHO ¥ PaBHOMEpPHO: MepBas H3 HAYaJbHOTO MOJOXEHHS
M,(—5; 4; —5) co cxopoctbio vy, =14 B HampasJeHHH
gexTopa §=={3; —6; 2}, BTOpas M3 HAUA/IBHOTO MOJIOKEHHUS
No(—5; 16; —6) co cxopocThio vy =13 B HaupasJeHUH,
HPOTHBONOJIOKHOM BekTOpy r={—4; 12; —3}. CocrasuTs
YPABHEHHS JBHIKEHHS KaX[0i H3 TOYEK H, yOCXHBIINCD,
YTO HX TPAEKTOPHM NepeceKaloTcs, HaKTI:

1) Touky P mepeceueHHs] HX TPAeKTOpPHH;

2) Bpems1, 3aTpayeHioe Ha apuxenue Toukn M ot M, no P;

3) Bpems, saTrpauentoe Ha ABHKeHHe Touku N oT N o P;

4) naunnl otpeskos MyP u NyP.

§ 43. CmMemaHHbie 337,340, OTHOCHAIIHECH K YPABHEHHIO
MJOCKOCTH W YPABHEHHUAM NPsAMOH

1038. Toxa3aTh, uto mpsMast x==3t — 2, y=— 4t 41,
2=4f — 5 napaJsesabHa NJIOCKOCTH 4x — 3y — 62 — 5 =0.
1039, Jloxasatp, uTO npsimMad

{5x-—-3y—1—22:——5=0,
2x— y— z2—1=0

JIEXHT B MJOCKOCTH 4x — 3y + 72 —7=0.
1040, HaiiTu TOuKy mepeceyeHHs MpAMON M MJIOCKOCTH:

1) x-l__y+l_2

o0 +3y+2—1=0;

F - -2 B!
2) x'§3=y:12=2j5‘, x—2+2—15=0;
- 8) "_‘_F22=H§1=2;3, %+ 2 —22+6=0.
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1041, CocTaBuTh KAHOHHUYECKHE YPABHEHHA TNPAMOil,
npoxoxsaeft ueped Touky My(2; —4; —1) U cepemuuy
OTpe3Ka NpsaMoHn

{3x+4y+52—2ﬁ=0,
3¢ —3y—22— 5=0,

33KNIOUEHHOTO MEXKAY MJIocKoeTAMH Bx 4 3y — 424 11=0,
Bx +3y —4z — 41 =0,

1042. CocraBuTh ypaBHeHus NPAMOH, ngoxop.ameﬁ uepes
Touky My(2; —3; —b) nepneHAMKYJAPHO R IIOCKOCTH
6x — 3y — 52 4+ 2=0.

1043. CocraBuThb ypaBHeHHe IJIOCKOCTH, MPOXOASLIEi
yepe3 Touky M;(l; —1; —1) nepneHAMKYJAPHO K NPAMOi
x+3 __ y=—1 242

2 T =3 = 4

1044, CocraBuTh ypaBHEHHe IJIOCKOCTH, NMPOXOAAUICH

vyeped Touky M,y(l; —2; 1) neprneHauxkyJasipHO K MpPSIMON

{x—2y+z—-3=0,
x+ y—2+4+2=0.

x+1_y—2__
=

"

1045, TIpn KakoM 3HaYeHHH m npsiMad

== 2_'_"23 napajsenbHa MJI0cKocTH X — 3y + 62+ 7=0?

1046. [Tpu rakoM 3Hauenwn C npavas

{3x—2y+z+3=0,
4x — 3y +4z+1=0

napaJJaejbHa MJIOCKOCTH 2¢ — y 4+ Cz —2=0?

1047. Tlpu xakux 3HaueHnsx A u D npamasa x =3 4 47,
y=1—4t, z=—3+41¢ aexur B niaockoctd Ax -+ 2y —
—4z +D=0?

1048. [Tpu kakux 3waueHusx A u B miockocts Ax -+
+ By + 32 — 5 = 0 nepreHnyuKy 1apHa K npsmoii x = 3 + 2f,
y="5—3t z2=—2—-2f

1049, Tlpu xakux 3Havenusix [ u C npsiMas x}_g =
- 5”‘: - 2:35 MepreHIuKy ISpHA K MJIOCKOCTH 3% — 2y
+Cz+1=0?

1050. Haiitn npoekuuw Toukd P(2; —1; 3) HA npaAMyi0
x=23t y=>bt—7, 2=2t+ 2.

160

1051. Hafith Toury Q, cummerpuunyio Touke P (4; 1; 6)
OTHOCHTEJIBHO MNpPAMOi

{ x—y—4z2+12=0,
2¢x+y—22+4+ 3=0.

1052. Hatitu Toury Q, cuMMeTpuuHyio Touke P (2; —5; 7)
OTHOCHTEJIBHO MPAMOH, mpoxofsamel yepes Touku M, (5; 4; 6)
u My(—2; —17; —8).

1053. Hatitu npoekuuio Touku P(5; 2; —1) Ha mo-
ckocTh 2x — § + 32+ 23 =0.

1054. Haiita Touky Q, cumMmeTpuunyio Touke P (1; 3; —4)
OTHOCHTEJbHO MI0CKOCTH 3x + y — 22 =0.

1055. Ha n.aockoctn Oxy HaiiTé Takywo TO4Ky P, cymma
PACCTOSIRUI KOTOPO# IO TOUeK A(—1;2;5) u B(11; —16; 10)
fpiia Ob HauMeHbILEH. .

1056. Ha nsockoctt Ox2z HaWTH Takyw Touky P, pas-
HOCTb paccrosinuii kKoTopo#t 10 Towek M,(3; 2; —5) H
M, (8; —4; —13) Ovuia 6o HanOoJblIeH.

1057. Ha ngockoctu 2x — 3y + 32 — 17 =0 naitu Ta-
Kylo TOUKy P, cymMMa DAacCTOSHHH KOTOpOH 10 TOYeK
A@B; —4;7) u B(—5; —14; 17) 6biia 6bl HAHMEHbIIEI.

1058. Ha naockocTu 2x + 3y — 42 — 15=0HalTu TaAKY©O
TOYKy P, pa3HOCTh DPACCTOSIHHH KOTOpPOH 10 TOUeK
M, (5; 2; —7) u M,(7; —25; 10) 6u1a Gbl HauOOJbLIEH.

1059. Touka M(x; y; 2) HABMXKeTCA NPSIMOJHHEHHO H
PABHOMEDHO W3 HAUAJBHOTO MOJIoXKeHHA Mo(15; —24; —16)
€O CKOPOCTBIO ¥ = 12 B HanpaBJeHnH BeKTOpa § = {—2; 2; 1}
Y6enusimnch, yTo TpaekTopus TOYRH M rnepecekaer ImJo-
cKocTb 3x + 4y + 72 — 17 =0, HajTu:

1) Touky P ux mepeceueHusi:

9) BpeMa, 3arpaueHHoe Ha IBHxKeHHe ToukH M or M,
no P;

3) nsuny orpeaka MyP. ‘

1060. Touka M(x; y; 2) ILBUXKeTCS NPAMOJHHEHHO H
PABHOMEDHO W3 HAua/JbHOrO TMoJoKenus M, (28; —30; —27)
€O CKOpOCThi0 v ==12,5 N0 mepneHguKyIspy, ONYLEHHOMY
H3 Toukun M, ma maockocrb 15x — 16y — 122 4 26 = 0. Co-
CTAaBHTh YpaBHEHHA NBUXKeHHA TOYKM M U OmNpele/HTh:

1) Touky P nepeceuyeHHs ee TPAEKTOPHH C 3TOH IJIO-
CKOCTH10;

%) BpeMs, 3aTpayeHHOe HA JABHXeHHe TOYKH M ot M,
A0 £
« 3) nauHy orpeska MyP.
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1061, Touka M (x; y; 2) ABHXKETCHA NPAMOJNHHEHAHO H pa-
BHOMEPHO H3 HAYaJbHOTO MOJIOXKEHHS M, (11; —21; 20)
B HanpasjeHHn Bekropa s={—1; 2; —2} co ckopo-
crblo v=12. OmnpeneauTh, 3a Kakoe BpeMs OHA MPOi-
JIeT OTPe30K CBOeH TpPAaeKTOPHH, 3aK/MOUEHHBIH Mexny
napajneJbHBEIMA  JIOCKOCTAMH: 2% + 3y + 52 --41=0,
2%+ 3y + 52+ 31=0. :

1062. Buiuncauts paccrosiuue d touku P(l; —1; —2)
OT npsIMOH
z—8
—9 "

" A R

2_

e )

1063. BoluncauTh paccrosiHue d ot Toukd P(2; 3; —1)
N0 CJELYIOLHX MPSAMEIX:

3 27 =2 !
9) x=t41, y=t+2 z=4t+13;
2% =2+ 2+ 3=0,
)le—2y+22+17=0.

1) x—25 y 2425,

1064. ¥YGenuBLIHCh, YTO MNpsAMbIE -
£+7_y—=85__2—9

{2x+2y—z—_10=0.
x=— y—2z—22=0, 3 e

napaJuiebHE, BEIUHCIHTD PAcCTOsiHHEe d MEXAY HHMH.
1065. CocTaBuTh YpaBHeHHe IJOCKOCTH, NPOXOJAsLIeit
yepe3 Toury M;(l; 2; —3) mapannenbHO MPAMBIM
‘=1 __y+1 _z—=7 x+5 _y—=2 2z+3
D om0 ™9 ? 3 =2 = =1"

1066, [doxasaTh, 4TO YpaBHEHHE MIJIOCKOCTH, MPOXOAAlLe
uepes TOUKY Mg(Xo; Yo3 20) MapanesbHO NPAMBIM

x—a __ Y—b__ z2—¢ X—=a, Y=by _2=e
I m, n I, myp figir.?

MOXKeT OBITh NpeicTaBJ/JeHO B CJACAYHOLIEM BHJEC.

=0,

lx—% ¥y—y 2—20
tl [, m, n,

Iy my flg
162

1067. JloxasaTh, uTO YpaBHeHHe IJOCKOCTH, NMPOXOM-
el uepe3 TOUKH Mi(x53 yi3 21) 1 My(xy; yos 2) mapan-

JIeJbHO IPSMOH .
x—a __y—b z—¢ .
IREE T R

MOMeT OHITb NpPEACTABJECHO B CJICAYIOWIEM BHIE:
X —X Yy —lhn R—2
Xo—X1 Yo— Y 20— 2 |=0,
{ m n

1068, CocTaBuTh YpaBHEHHe IJIOCKOCTH, NpPOXOAsei
yepes npamyio x=2t+1, y=—3t+42, 2=24—3 u
roury M, (2; —2; 1).

1069. Iloka3aTh, YTO ypaBHEHHE IJIOCKOCTH, MPOXOM.s-
mel ueped npamywo x=x,+ 1, y=y,+ mt, 2=2z,+nt
n Touky M; (X} ¥i; 21), MOXeT OHITh NPEJCTABJCHO B Cile-
IylolieM BHIE:

=Yy, LSS e e S
X=X Yi—Y 2 —2|=0.
[ m n
1070, Ioxasarbk, YTO NMPAMBIE
x—1 g+4+2_ 2—5
e Ui
x=3t+7, y=2t+2, z=-—2-+1
JesKAaT B OJIHOH TJIOCKOCTH, H COCTaBHTb ypaBHeHHe STOH
MIJIOCKOCTH.
1071, IokasaTh, UTO €CJH NBE INpsMble
x-—-a;=y—b1__z—c1 x-—ag=y—bg=z-—ca
[ DT [ o . Ng
mepecekaloTcs, TO YpaBHeHHE IJIOCKOCTH, B KOTODPOH OHH
JieXar, MoXeT OHITb NPEJCTABJICHO B CJIEAYIOUIEM BHIe:

x—a y=—>b z—¢
[ my ny =1).
ly my fly

1072. CocTaBuTh ypaBHEHHE IJIOCKOCTH, MNPOXOAALIEH
yepes ABe napaJiiesbHble NpAMbIE

x—2 _y+1 __2-—3 AN
B 2 200 =2 ? 3 2 T =2 "

6* 163

x—=1__y=2 =243




1073. JlokasaTh, 4YTO YpaBHEHHE MJIOCKOCTH, IPOXOns-
Meil uyepe3 JABe IapaJJsesbHble NpsAMble X==a;+ [t
y=b+mt, z=c +nt 1 x=a+lt, y=by+ mi,
z=cy+ nt, MOXKeT OHITh NpPEICTaBJEHO B CJEAYIOLleM
BHae: i

X —a Yy — bl 2 —C
- Qs — q bg—bl Co — € =},
l m n

1074. Haittu npoekuunio Touku C(3; —4; —2) Ha nso-
CKOCTb, NMPOXOASLIYI0 Yepe3d MapaJienbHbie NpsMble
x—5 _y—6 __=2+3 x—2

y—3 243
TBiaaico —F ! Y na i TG Y

1075. Haiitu Touky Q, CHMMeTpPHUHYIO Touke P (3; —4;
—6) OTHOCHTEJBHO MJOCKOCTH, poXoxallesi uepes M, (—6;
I; —5), My(7; —2; —1) u M3(10; —7; 1).

1076. Hafitu Touky Q, cuMMeTpuunyio Touke P (—3;2;5)
OTHOCHTEJBHO IJOCKOCTH, NPOXOAfllel yepe3 NpsMble

{x—2y-}-32—5=0, {3x+ y+3z2+7=0,
x—2y—42+4+3=0; bx — 3y +2z+5=0.
1077, CocTaBUTb YypaBHeHHe MJOCKOCTH, MNPOXOjAmIeit

yepe3 npamyw x =3¢+ 1, y=2¢{ -+ 3, 2= —1— 2 napaa-
Jie/IbHO NPAMOM

- {2x—y+z—3=——0.
x+2y—2—5=0.

1078. JokasaTh, YTO YpaBHEHHE IIJIOCKOCTH, NPOXoAALLelt
3 mpamylo S = Y= 8 272 papannensu
yepes npaMy e s W p JbHO NIps

MOK x=Xx,+[lt, y=y,+ mt, 2=2,+ nt, MoxKeT OHITb
NpeiCcTaBJeHO B CJelYylolleM BHIe:

X—X Yy—Yy 2—2
l m n
l my ny

0.

1079, CocTaBHTh YPAaBHEHHE IJIOCKOCTH, TIPOXOASIIEI
x—1 y+2 z2—2
uepes MPAMYI —f—=-—m—=-—p
K NJOCKOCTH 3x 42y —2—5=0.
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nepnex HKyJIspHO

1080. [oxkasaTh, 4YTO YypaBHEHHE IIJIOCKOCTH, MPOXOMsi-
meli uepea NMpAMylo X=X+ lt, y=y,+ mt, 2=2,-+nt
nepnesnKy/IapHO K miaockoctH Ax + By + Cz+ D=0,
MOKeT OHITh NPeACTaBJEHO B C/EAYIOIEM BHIE:

X=X Y—lY =<2—2p

l m n = (),

A Bitil=ilim
1081, CocraBuTb KaHOHHYECKHe YpaBHEHHs MNPAMON,
goTOpast MpPOXOAMT ueped TOUKy My(3; —2; —4) napaa-
JIeNBHO TMJIOCKOCTH 3Xx —2y —32—7==0 u nepecexaer
=2 y+4  z=I
B = — 7
1082. CocTaBuTb nMapaMeTpHUeCKHe YpaBHEHHS NPAMOI,
KOTOpas NPOXOAHUT MapaJJel]bHO MJIOCKOCTAM 3x + 12y —
—32—5=0, 3x—4y+92+47=0 u nepecekaer mps-
x+5my——-3_z+l x-—3=y+l 12— 2
MbIC B 7 iR =9 N T
1083. BmuuC/aMTH KpaTyaiillee pacCTOSHHE MeXAY
ABYMsl NPSIMBIMH B KaXXIOM M3 CJeAYIOIHX C/Iy4aesn:
1) e y+4= 243, x=21 Vil y+5 — 2—=2
s - 4 -2 ! 6 —4 - !
9) x=2—4, y=—A4+4, z2=-—-2t—1;
x=4t —5, y=—3t+5, 2= —bt 4 5;
3) BEEGS . y+5 __2—1,
3 2 =2 !
Xx=06{+9, y=—2t, 2=~14+2.

§ 44. Codepa

B JAeKapToBHX NpPAMOYroJbHHIX KoOpauHaTtax cdepa, HMemas
uentp C (o B; y) u pamuyc r, onpejenseTcs ypaBHeHHeM (X — q)? -
+(y—0) 4+ (z—y)?=r% Cdhepa panuyca r, LEHTP KOTOPOH HAXOs
IHTCS B HauaJgC KOODAHHAT, UMeeT ypaBHenue x2 - y? -4 2% =r2

1084. CoctasuTh ypaBHeHHe chepbl B KaxKJOM H3 CJe-
AVIOUIHX CJayuyaes:

1) edhepa umeer uentp C(0; 0; 0) u paguye r==29;

2) chepa umeer ueHtp C(5; —3; 7) u paxuyc r=2;

3) cepa MPOXOAMT Yepes HAUAJ0 KOODAMHAT H HMeer
nenrp C (4, —4; —2);

4) cdepa npoxoaut yepes Touky A(2; —1; —3) u uMeer
uedaTp C(3; —2; 1);

9) Toukn A(2; —3; 5) u B(4; 1; —3) ABAAIOTCH KOH«
UaMH OZHOrQ U3 JuUaMeTpPOB Chephl;
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6) meHTpoM cdepsl sABJASETCST HAUJI0 KOOPAHHAT, u - 1092, CocTaBuTh KaHOHHYECKHE YpaBHEHHS JIHaMmeTpa

naockoerh 16x — 15y — 122 4 75 =0 sBagerca Kacarejns ‘edepnt ¥+ ¥+ 22— x4+ 3y + 2 — 13=0, napannenbuoro
HOM K cdepe; npAMoit X =2f — 1, y==3t-45, 2=4t+7.

7) chepa umeer ueHTp C(3; —5; —2) u mJI0OCKOCTH 1093. Ycranosuth, Kak pacmonoxena Touxka A(2; —1;3)
2x —y — 32+ 11 =0 saBnseTcss KacaTeJbHOH K coepe; OTHOCUTE TbHO KaXKIOH H3 CIeNYIOIHX cdep — BHYyTPH, BHE
7 (8) C(IJepili) np%o(nﬂg L{I)epée)s Tpu Touku M, (3; 13 —3), HAW HA NOBEPXHOCTH:

5(—2; 4; 1) u M3(—5; 0; 0), a ee ueHTp JIEXKHT HA IO~ > __ay TR, T RS
ckoctd 2x 4y —2+3=0; 1) (¢ =3p+(y+1) —}2—(2 D ”24’
9) cpepa MPOXOANT Uepes UeThipe TOUKH: B > 142)2 + (- 121) +(z +212) = 625}
M, (1; —2; —1), My(=5; 10; —1), BRE=6)" (y — 11 + (2 — 2" == 25;
My(4; 15 11), M, (—8; —2, 2). Bl 2 — dx+ 6y — 824 2200

1085, CocTaBuTbh ypaBHeHue cdepbl pajguyca r=3, 5) ®+ y*+ 2 —x1+3y—22—3=0,
kacawomeiics naockoctd X+ 2y-+2243=0 B TOuUKe 1094. BriyncsauTh KpaTuaiimee pacCTOsSiHHe OT Touku A
M, (1; 1; =3). 70 AaHHOH cdepbl B CJAEAYIOLIHX CAydYasx:

1086. Bhiuucauth paguyc R cdephl, KOTOpas Kacaercs a) A(—2; 6; —3) P UL JARpL Jy'p
nJaockocrefi 3x + 2y — 62 — 15 =0, 3x 4 2y — 62 + 55 =0, 2" : y i

1087. Chepa, 1eHTP KOTOPOH JEKHUT HA NpPSAMOH 6) A(9; —4; —3),

{2x+4y— z2—7=0, 22+ 2+ 22 + 14x — 16y — 242 + 241 =0;
4x+ 5y + z—14=0, B) A(l; —1; 8), ¥’ + y*+ 2 —6x+4 4y — 102 — 62 =0.

KacaeTesi mJockocteth x4+ 2y—22—2=0, x-42y—
— 92 44 =0. CocraBuTh ypaBHeHHe 3TOH cdephl.

1088. CocraBuTh ypaBHeHHe cepbl, KacalolleHcs ABYX
napajieNbHBIX TJOCKOcTell 6x —3y —22—35=0, 6x —

1095. OmnpenennTh, Kak pacroJ/oxeHa NJIOCKOCTb OTHO-
cuTesJbHO cdephl — IepecekaeT JH, Kacaercs HJM INPOXO-
JUT BHEe ee; INJOCKOCTb M cdepa 3ajaHK CJAEAYIOMIHMH

3 ypaBHEHHAMH:
— 3y — 63 =0, - _
M;?g; _212; -{;1.')3 0, npHueM OAHOH 1»1_3 HHX B TOUKe B ot —6rt 2y — 1024 220;
1089. CoctaBuTbh ypaBHeHHe cdepnl ¢ uentpom C(2, 3; 2 y=1, P+ypP+224+4x—2y—62414=0;
—1), KoTopasi OTCeKaeT OT NpAMOH @ x=>5, P4+ +2—2x+4y—22—4=0.
5x —4y +3z+20=0, 1096, OmpegenuTh, KaK PACHOJ0OKEHA NPAMas OTHOCH
3x—4y+ 2—18=0 TeNbHO Chephl — mepecekaeT JH, KacaeTcs WJIH NPOXOAHT
XOpAYy, HMellLlylo JJHHY, paBHyio 16. ﬁilit:[ M*iie_; npamMas U cdepa 3ajaHbl CACAYOLHMH ypaBHe-
1090. OnpeaeauTs KOOPAMHATH ueHTpa C W paguyc r 1 7 2
chephl, 3a/laHHON OJHHM H3 CJAEAYIOUNX YPaBHEHHIi: 1) x=—=2t+42, y=3t—75, 2=t—2,
1) (x— 3P+ (v +2f + (2 — 5 = 16; 2 1 2 1 2 'y A
2) (x+ 1P+ (y—3P+22=9; C+yP+E+r—dy—32+5=0
3) B4+ 22 —4x—2y+22—19=0; 2) x;5=_g_=_z+225'
4) 2+ 1?4 22— 62=0; . 2 25 O, — (O
5) x2+y2+22+20y30_ x+y2+z -—4x—-‘6y+2z-——67—0,-

1091, CocraBuTh TapaMeTpHUECKHe YPaBHEHUs THAMETPA ) { 2t — y+2z—12=0,
cheprr x%+ 52+ 22+ 2¢ — 6y + 2 — 11 =0, nepnenpuKky- 2 —4y— z+4+ 6=0,
JSPHOTO K IJocKocTH 5x —y 22— 17=0. P4 22— 25+ 2y +42—43=0.
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- 1097. Ha cdepe (x—12+(y + 22+ (z—8)2=193
HaHTH TOUKY M;, GJMKAHIUYIO K MIOCKOCTH 3x—42+419=0,
H BBIUHCJIUTb paccTosHue d OT TOUKH M; 10 3TOH MJIOCKOCTH,

1098. Omnpenenuts uentp C u paguyc R OKPYXKHOCTH
{ (¢ — 3y + (v + 2)* + (2 — 1)*=100,
2x =2y —2+9=0.
1099. Toukn A(3; —2; 5) u B(—1; 6; —3) sBasTIOTCS
KOHLAMH NHAMETPA OKPYKHOCTH, MPOXOAALIEH Yepes Touky

C(l; —4; 1). CocraBuTb ypaBHEHHS 3TOH OKDYKHOCTH.

1100. Touka C(1; —1; —2) aABageTCA UEHTPOM OKPYIiK«
HOCTH, OTCEKaloUeH OT HpAMOH

{ 2¢x—y+ 22 —12=0,
dx—T7y—2+6=0
Xopny, RJMHAa KoTopoil paeHa 8. CocTaBuTh ypaBHeHHS

5TOH OKPYIKHOCTH.
1101. CocTaBuTh YpaBHEHHS OKPYSKHOCTH, NMPOXOAsiuiedy
uepes Tpu Toukn M, (3; —1; —2), My(1; 1; —2) u My(—1; 3; 0).
1102. Jauel ase coephl
(£ —m) + [y““nl)2+(z“Pl)2“RLl,» *
(¥ —mo)’ + (g — 1)’ + (2 — p,)’ = R},
KOTOpEIE TepecexkaoTcs 10 OKPYIKHOCTH, JeXalueH B HeKo-
TOpOH mJockocTn T. Jlokasarb, yto moGas chepa, mpos

XONAIAs Yepe3 OKPYKHOCTb MepeceueHusi LAHHBIX Cep,
a TaKxe IJIOCKOCTh T MOTYT OBIThb NpeCTaBJEHH ypaBe

HeHHeM BHJI4
a|(x— m) + @ —n) +@—p) — R +
+B8[(x — m) + (v — ) + (2 — p)* — RZ =0

TIpH HajaJe)xaiieMm BhIGOpe 9nces a H B.

1103. CocraBuTb ypaBHeHHe MNJOCKOCTH, NMPOXOAALIEH
uepes JIMHHIO mepeceueHus ABYX coep:

2¢2 4+ 242+ 22>+ 3x — 2y + 2 — 5=0,
4+ 22 —x4+38y—22+1=0.

1104. Cocrasuth ypasHeHue cdepsl, NPOXOAAlIell yepes
Haya/J0 KOODIAHHAT H OKpYKHOCTh

{ 24 % 4 22 =25,
22 —3y+52—5=0.
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1105. CocTaBuTh ypaBHenue chepsl, npoxonsmen uepes
OKPY2KHOCTb _

24 y?+22—2x+3y—62—5=0,
{ Sx+2y—2—3=0

u Toury A(2; —1; 1).
1106. CocTaBuTh ypaBHeHHE Cdephbl, MPOXOAAIIEH Uepea
JBE OKPYXXHOCTH:

x2 4 22 =25, {x2+22=16,
{ yx?, g=3.

1107. CocTaBHTh YpaBHEHHE KacaTeNbHOR MJOCKOCTH
& chepe x2+ y*+ 22=49 B Touke M, (6; —3; —2).

1108. IIoxa3aTh, UTO NJOCKOCTb 2x — 6y + 32 — 49=0
xacaercst chepsl x2 + 4 4 27 =49, BHYHCIHTL KOOPIHHATH
TOYKHM Kacauus.

1109. IIpu KakuX 3HAYEHHAX @ MJIOCKOCTh X + ¥ +2==a
kacaercs coheps x>+ 12 + 22 =12,

1110. CocraBuTh YpaBHeHHe KacaTeJbHON MJOCKOCTH
K coepe (x—3)24-(y—1)*4-(2+2)>=24 B Touke M, (—1; 3; 0).

1111. Touka M, (x;; y,; 2;) Texxut Ha cepe ¥* -y 22=r,
CocTaBuTb YpaBHEHHe KacaTesJbHOH TJAOCKOCTH K 3TO#
chepe B Touxe M. :

1112. BriBecrd ycJOBHEe, IPH KOTOPOM MJIOCKOCTHE Ax-4-
+By + Cz 4 D =0 xacaercsi coepsl x*+ y* + 22 = R

1118. Touka M, (x;; ¥; 21) MeXUT Ha cohepe (x — o)’ +
-+ (y — B)? + (z — y)* =r%. CocTaBUTb ypaBHEHHe KacaTe/b-
HOH MJOCKOCTH K 3TOfi cdepe B TOouke M.

1114. Yepes TOuKH mNepeceveHus mpaMof x==3f—35,
y=5t—11, z=—4t+9 u cheprr (x+ 2724 (y—17 4+
~+(2 + 5)> =49 nposeneHbl KacaTeJbHbie NJOCKOCTH K 3TOH
chepe. CocTaBuTh MX YpaBHEHHS.

1115. CocTaBuTh ypaBHEHHS NJOCKOCTeH, KacaTeJbHbIX
K chepe x°+ ¢’ + 2°=9 H napaseJbHbIX MJIOCKOCTH X--
+2y — 22+ 15=0.

- 1116. CocTaBuTh ypaBHEHHS IJIOCKOCTeH, KacaTeJbHbIX
K cepe (x — 3)? + (y + 2)? + (z — 1)* =25 u napa/iebHbIX
njaockoct 4x 4+ 3z — 17=0.

1117. CocTaBuTh YpaBHEHHS IJIOCKOCTeH, KacaTesbHBIX
K cdhepe x2+y2+z2——-10x;}—2y+2?3z—11_{.‘_3—7——0 H“{P?pamenb-

t+5__y~—~1__z+4 X Yy _z—38
HBIX NPAMBIM ——5—=""3 R R =t ey ks
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1118, Jloka3aTh, YTO 4epe3 MNPAMYIO
8x — 11y +82—30=0,
{ x—y—22=0
MOJKHO TPOBECTH JBe IJIOCKOCTH, KacaTeabHble X edepe

42422+ 2—6y+42—15=0, u cocraBuThb HX
ypaBHeHHS. :

1119. JloKasaTh, 4TO yepe3 MPAMyI0 = '; b —y+3=2+1

HeJ1b3s IPOBECTH MJIOCKOCTb, KacaTe/bHYIO K chepe 4y +
22 —4x 42y — 42+ 4=0.

1120. okasarb, YTO uepe3 mnpsamyio x==4f-+44, y=
=3f{+4 1, z=¢-+41 MOXHO NpOBECTH TOJBKO OAHY IJO-
CKOCTb, KacaTeJbHylo K chepe x4 y?+4 22—2x+ 6y +
+ 224 8=0, u cCOCTaBUTb €e¢ ypaBHEHHE.

§ 45, YpasHeHus MJIOCKOCTH, MPAMO¥ U cdepnl
B BEKTOPHOH CHMBOJHKE

B nansmefiimeM cHMBoa M (r) osHayaer, 4TO # €CTh PaiHyC-BEKTOD
Toukd M.

1121, CocraBuThb YpaBHEHHe IJIOCKOCTH @, KOTOpas
npoxoxut uepe3 Touky M, (r) 1 HiMeeT HopMaIbHBIH BEKTOD 7.

Pemenne *). Ilyers M (r) — nponasoibHas Touka. OHa JIEXHT

P TJIOCKOCTH @ B TOM H TOJBKO B TOM CJyyae, Korza BekTop MM
neprennukyAfper kK na. [Ipu3HaKOM nepNeHIMKYJAPHOCTH BEKTOPOB
ABJAETCS DABEHCTBO HYJIO HX CKA/JPHOTO NPOHM3BEACHHA. Takum obpa=

soM, MoM L n B TOM ¥ TOJABKO B TOM CJy4ae, KOraa

b MM en=0. (1)
BupasuM BEKTOp MoM uepes pajHyCH-BEKTOPH €ro KOHUA M Hayana:
MoM =r — 1y
Orcoaa u ¥3 (1) HaxXomum:
(r—ro)n=0, (2)

D70 ecTh YpaBHeHHe TJIOCKOCTH @ B BEKTODHOX CHMBOJHKE, €My yZ0-
BJETBOPSAET DPAfHYC-BEKTOp £ TOYKH M B TOM M TOJBLKO B TOM cJayuae,
korna M JeXHT Ha MJOCKOCTH @ [r HA3HBAeTCA TEKYIIHM PajaHycOM-
pexropoM ypasHenus (2)].

1122. Ilokasars, uTo ypasHenue ra + D =0 onpenenser
NJI0CKOCTb, TEpPINEHIUKYJApHYlo K Bektopy n. HamucaTs

*¥) 3anayn 1121 u 1129 cymecrBeHHH AJ8 NPaBHJIBHOrO NOHHMAHAR
sagau sroro maparpada, MX peuIeHHA NPUBOAATCA B TEKCTE.
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ypaBHeHHE STOH MJOCKOCTH B KOOPAWHATAX NPH YC/OBHH,
qTO n.—;{A, B, C]

1123. JlaHBl eIMHHYHBIA BekTOp n’ u uncao p > 0. [Jo-
Ka3aTh, YTO ypaBHeHue rn’ — p =0 onpejenser MJIOCKOCTh,
NepneHIUKY IAPHYIO K BEKTODPY #’, H 4TO p €CTh PAcCTOSIHHE
OT HayaJa KOOpJAHHAT A0 NJOCKOCTH. Hamucats ypaBHeHue
9TO#i NJOCKOCTH B KOOPJAHHATaX MNpH YCJAOBHHM, UYTO BeKs
top n° o6pasyeT C KOODAHHATHBIMH OCAMH YrVbl o, B M Y.

1124. Buiyucaurh paccrosikue d oT Touku M, (r;) 1o mn.o-
ckoctu rn’ — p==0. Bolpa3urb paccrosiue d Takxke B KOs
OpAMHATaX MpH YCJOBHH, 4YTO ri={x; y; 2}, n'=
= {cosa; cosP; cosvy}. '

1125. Jaun gase Touku M (r)) u M,(r,). CocraButs
ypaBHeHHe IJIOCKOCTH, KOTOpasi NPOXOIUT uepe3 Touky M,

NepneHAHKYNIpHO K Bekropy M, M,. Hanmucare ypasHenue
3TOA NMJOCKOCTH TaKXE€ B KOOPIHHATAX IIPH YCJOBHH, UTO
r={x; ys 21} ro={xs ¥ 25}

1126, CocTaBuTh ypaBHEHHE NJIOCKOCTH, KOTOpast Mpo-

xopuT uepe3 Touky M,(r,) napasnesbHO BeKTOpaM @, H @.
Hamucarb ypaBHeHHe 5TOH IIJIOCKOCTH TaKke B KOODIHHA-
Tax NPH YCJIOBUH, UTO rg=={Xo; Yo; 2o}, @ ={l;; my; n},
ay={l; my; ny}.
- 1127. CocCTtaBHTh ypaBHEHMEe IJIOCKOCTH, NpPOXOjALIe
yepea Tpu TOUKH M, (r;), M,(ry) u M;(r;). Hanucats ypas-
HEHHE STOH MJIOCKOCTH TaK¥Ke B KOODAMHATAaX NPH YCJOBHH,
uro 7 ={x;; yi; 21} ro={xs Yo 23}, ra=1{x5 ys 23}

1128. CocraBuTh ypaBHeHHe NJOCKOCTH, KOTOpasi Mpo-
XOZHUT yepead Touky M, (ro) NepNeHAHKYASIPHO K MJIOCKOCTAM:
rn+ D=0, rn,+ Dy,=0. Hanucate ypaBuenne 3Toi
MJIOCKOCTH TaKXXe B KOODAHHATAX NPH YCJOBMH, UTO ==
={xo; Yo; 20}, mi={4;; By; C}, n={Ay; By; Cy}.

1129, JloxasaTs, uT0 ypapHeHue [(r —rga]=0 onpe-
AeJIeT NpsMylo, KOTOpasi NPOXOLHT 4epe3 TOUKYy M,(ry)
NapaJliieJIbHO BEKTOPY @, T. €. UTO STOMY YpPaBHEHHIO Y0-
BJIETBOPSIET PafHyC-BEKTOP r TOUKH M (r) B TOM H TOJBKO
B TOM cayuae, Korga M JeXHT Ha YKa3aHHON NpsMOii.

= HdokasaTeabcTso. PacemorpuM mpousBoasayio Touky M (r).
YCTb f YIOBNETBOPAET AAHHOMY YDABHEHHIO; IO NPABUIY BHIUHTAHHS
BEKTOPOB 7 — ro= MoM; tak xax [(r — ro)a] =0, 10 [MoMa] =0;
c-ﬂ%noaare:rbno. BeKTop MM KkosauHeapen BekTopy @. 3HauMT, Touka M
ﬁeaczan-reﬂbuo JIeXXHT Ha MpPAMOH, KOTOpas NpPOXOAHT uepes M, B Ha-
Tp BIenuy Bexrtopa a. OG6paTno, mycte M JexXuT Ha ortoft mpAMOM.
E(;ria AA{_(DM KonsuneapeHn a. CuaejoBaTebHO, [MOM&] =0; HO MzM =

ro; orcioaa [(r—ro)e]=0. MHrak, sagaHHOMy ypaBHEHHI
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YROBAETBOPAET PANMYC-BEKTOP f TOUKH M B TOM H TONBLKO B TOM ¢Jays
gae, Korga ‘M JIeXHT Ha yKa3aHHOH npaMofl (r HASHBaeTCHA TEKYLIHM
palliyCc-BEKTOPOM YPaBHERHS).

1130. JlokasaTh, 4TO ypaBHeHHE [ra]=m omnpenexser
NpsAMYI0, NapaJiesbHyIo BEKTOpY a.

1131. JlokasaTb, YTO NapaMeTPHUYECKOe YpaBHEHHE r==
=r,+ at, rge t — nepeMeHHbI TapaMeTp, Onpenenser nps-
MyIO, KOTOpasi MPOXONHT uepe3 TOuKy M,(ro) (1. e. npu
uaMeHeHuu ¢ Touka M (r) ABUIKeTCS MO YKA3aHHOH MPAMO),
Hanucate B KOOpAHMHATAX KAHOHHUYECKHE yPaBHEHHA 3TOi
NpAMON IPH YCJIOBUH, YTO 7o=={Xo; Yo; 2o}y @={l; m; n}.

1132, IIpsimast npoXoauT uepes aBe ToukH: M, (ry) u My (7).
CocTaBUTh €e ypaBHEHHs B BHJE, YKAa3aHHOM B 8ajauax
1129, 1130, 1131,

1133. CocTaBuTh YypaBHEHHE INJOCKOCTH, NMPOXOASLIEH
yepes TOUKy M, (7)) nepneHIUKyIAPHO K NPSIMOH # = £, — at.
HanucaTb ypaBHeHHe 3TOH NMJOCKOCTH TaKXKe B KOOPAHHATAX
Npu ycJaoBHH, UTO 7, =={X;; yi; 2}, a={, m; n}.

1134, CocTaBHTh YypaBHEHHe IIJIOCKOCTH, MPOXOAsLIel]
uepes Touky M,(ry) napamiegpHO upAMHM [ra]=m,,
[ra,) = m,. ¢

1135. CocTaBuThb YypaBHEHHE IIJOCKOCTH, IMPOXOAsiLei
yepes Touky M;(r;) nepneHAHKYJsPHO K NJOCKOCTAM
rm,+ D, =0, rng+ D, =0,

1136. IIpsimas mpoxoauT uepe3 TOuKy M, (r;) nepmner-
AMKYJAspHO K miockoctd rn+ D ==0. CocraBuTh ee ypas-
HeHHe B mapaMeTpuueckoMm BHAe. HamucaTh KaHOHHYeCKoe
ypaBHEHHe 3TOi MPAMOM B KOOPAMHATAX NMPH YCJAOBHH, UTO
ro={xy; Yo 2o n={4; B; C}L

1137, TIpsmasi mpoxomuT uepe3 Touky My(r,) mapaa-
JieJIbHO TyIockocTsM ra, -+ Dy =0, rn, + D, ==0. CocTaButsb
ee ypasHeHue B MapaMeTpuueckoMm sHae. HamucaTe kaHo-
HHYECKOe YpaBHeHHWe 3TOH NPAMOH B KOODAHHATAX IpH
YCIOBHH, UTO #¢={Xo; Yo; 2op m=={A;; Bi; C1}, ny=={Ay; By; Cy}.

1138. BwiBecTH ycJOBHe, NPH KOTOPOM MpaAMas r=
=r, -+ at nexur Ha maockoctd rn -+ D ==0. HamicaTs 310
ycJOBHE Takxke B KOOpAHHATaX OpPH YCJAOBHH, YTO ro==
= {xo; ‘Yo, 2o}, a={l; m; n}, n={A; B; C}.

1139. CocTaBUTh ypaBHEeHHe IJOCKOCTH, MPOXOAsLILH
yepes MpAMYIO 7 = r(+ @;f napaase bHO NPAMON [7@,]=m.

1140,  BriBecTu YycJsoBHE, NPH KOTOPOM JBe INpPSIMbIG
r=r +alt u r=ry+a,f nexar B OJHOH NJOCKOCTH.

1141. HafiTn paguyc-BeKTOpP TOUKH NepeceyeHusi NpsiMon
r=r,+ at 1 naockocTH rn- D=0. BHUHCIHTL TaKxe
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KOOPAHHATH X, Y, 2 TOYKH MepeceyeHust NPU YCJAOBUH, UTO
ro=1{*0; Yo 2o a={; m; n}, n={4; B; C}.

1142. HafitTu panuyc-sektop mnpoeknuu M, (r;) uHa nJo-
cxocTh rn+ D ==0. BHUHCIHTD TaKXkKe KOOPAHUHATH X, Y, 2
7Ol TPOSKLHMH IIPH YCIOBHH, uTO r(={x; ¥3; 2.}, n={4; B;C}.

1143. Haiitu paguyc-BeKTOp MPOeKUUuH Touku M, (r;) Ha
NpSIMYIO ' = I'g -+ af. BoIYHCAUTH TaKKe KOOPAHHATH X, ¥, 2
57O MPOEKUHMH TPH YCJOBHH, uTO ri={¥; ¥i3 2} o=
={xp; Yo 2h a=={l; m; n}

1144, Buiuucauts paccrosiuue d Touku M, (r;) ot mpsa-
Mmolt r==r,-+ at. BeipasuTb paccTosinne d TaKxe B KO-
OpAMHATAX NPH YCIOBHH, YTO ry == {X; ¥i; 21}y ro={%0; ¥o; 2o}»
a={l; m; n}.

1145. BroiuucauTh KpaTyaiiluee paccTosiHue d Mexny
JBYMSl CKpELIMBAIOMMMHUCA NPAMBIMU: r=f +aif U r="
— 1, -+ a,f. Bripasuts paccrosuue d Takxke B KOOpAUHATAX
UpH YCJOBHH, UTO

ri={x; y; 21 ro={xy Yo 2o}
a ={l;; m; n}, ay={ly; my ny}.

1146. TokasaTh, 4To ypaBHeHHE (r — ro)* = R? omipene-
aser cohepy ¢ uentpom C(ry) W pajuycoMm, paBHHM R
(r. e. YTO 3TOMY YpaBHEHHIO YHAOBJECTBOPAET panuyc-
BEKTOD r TOUKH M B TOM U TOJIbKO B TOM cJyuae, korapa M
JIEXUT HA yKasaHHOW cdepe).

1147, HaiiTa pafguyc-BeKTOPH TOUEK NEepPECceUeHHs NpsiMOn
r=at u cpepn r?’==R’ BHUHCIUTL TaK}Ke KOOPIHHATH
TOYEK mepeceyeHusl NMpPH YCJOBHH, uTo @ =={/; m; n}.

1148. HaiiTi paauycH-BeKTOPH TOUYEK MepecedyeHus mps-
Molt r =r, -+ at u cheph (r — ro)? = R?% BruuCIUTL TAKKe
KOODNHHATH TOUEK MNepeceyeHHsl NPH YCJOBHH, UTO ro==
={xp; yo; 2o}, a={l; m; n}.

1149. Touxka M,(r,) nexur Ha cdepe (r—r))=R%.
CocTaBuTh YypaBHEHHe KacaTeJbHOH TMJOCKOCTH K STOH
ctepe B Touke M,.

1150, CocraButh ypaBHeHHe cdepH, KoTOpas HMeeT
ueatp C (r,) u xacaercs miaockocTH rn -+ D ==0. Hanucats
ypaBHeHHe 3Tol cdephl Takxe B KOOPAMHATAX IIpH YycJo-
BUH, uTO r=={X;; y;; 2}, n={4; B; C}.

1151, CocTaBuTh ypaBHEHHS MJOCKOCTEH, KacaTeJbHBIX
K coepe r2=R’ H NMapaJeJbHHX TI0CKOCTH rn+ D=0,
Hanucate ypaBHeHHS 3THX NJOCKOCTEH TaKke B KOOpAHU-
HaTax npu ycqaosuH, uto n=={A; B; C}.
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1152, Uepes TOUKM NepeceueHHs MPAMOK r=r,+atu
cheprr (r — ro)’ = R® mpoBeileHsl KacaTeJbHbIE MNJOCKOCTH
K stofi cdepe. CocTaBHTh MX ypapHeHus, Hanucars ypas-
HeHHS STHX MJOCKOCTeH Takxke B KOOpAMHATax NpH YCJo-
BUH, UTO o= {%¢; Yo} 2o} @={l; m; n} '

§ 46. MoBepXHOCTH BTOPOro TMopsjKa

DJIHIICOHIOM HashBaeTes MOBEPXHOCTH, KOTOpas B HEKOTOpo# cn-
creMe JEKAapTOBHX NPAMOYTOJbHBEIX KOOPAIHHAT ONPEeAeJseTcsl ypaBHe-
HHEM

x? y? 22
wtEptE=1 ()

Vpanuenne (1) HasHBAacTCA KAHOHHUECKMM YDaBHEHHEM OJLIHIICOHIA,
Beauunel 4, b, ¢ cyTh noayocu siunconfia (puc. 47). Ecnn Bce onu

paa/HYHE, S/UTHNCOMI HasHBAeTCst TPEXOCHHIM; B CJaydae, KOLia KakHe-
HuOyab [BE H3 HHX ONHHAKOBH, SJ/UVIHICOHJ SIBJSETCH MOBEPXHOCTHIO
ppalenns. Bcam, Hanpumep, a==b, To ocsio Bpauenus Oyzer Oz. Ilpa
a = b < ¢ SJIHNCONM BpaIlEHHS HA3HBAeTCHA BHTAHYTHIM, IIpH a=b>c—
cKaTHM. B cnyuae, Korxa a==b == ¢, SJLIHNCOMA NpEeACTaBJASLT COGOM

cq:.ep%/.
HNepBoIOHaMH HAa3HIBAIOTCA MOBEPXHOCTH, KOTOPHE B HEKOTOPOH
CHCT@ME JIeKAPTOBHX NpPAMOYTOJBHEIX KOOPIHHAT OMPeAe/TIOTCH ypas-

HeHUAMH: g ) 2
X
FtE—F =l @)
x2 2 2
=+ -%5- - -gr = -1 ®)

IumepGoson1, ompefeisieMbfi ypaBHenneM (2), HasHBaeTcs ONHO-
nonocTHHM (puc. 48); rumepGoICHI, onpeae/seMblil ypaBHeHHEM 3), —
ZBYXHOJ0CTHEM (pHC. 49); ypasHenus (2) u (3) Ha3HBAIOTCA KaHOHHUE-
CKAMH YpaBHEHHAMH COOTBETCTBYIOLHX FHNepOONOHA0B, Benukusl a, b, ¢
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HasKBAlOTC Moayocamu runepfononxa. B eayuae onHOMOJOCTHOrO ru-
nepGosiona, 3afaHHoro ypaBHeHHeM (2), TosmKO mepeHe H3 HEX (a u b)
nokasaHn Ha puc. 48, B cayuae ABYXMOJNOCTHOTO rumepGOJIOHAA, 3afaHs
moro ypaBHeHueM (3), onIHa H3 HuX (MMEmHO, €) mokasaHa Ha puc. 49,
[ anep6OMOHALI, OMpexelseMule ypaBHe- ;

puamu (2) # (3), mpE a==b sasasoTea 2
OBEPXHOCTSIMH BpalleHHS.

Puc. 48.

Puc, 49.

[MapaGosnounaMu HasHBAOTCA NOBEPXHOCTH, KOTODHE B HEKOTOPOA

CHCTEME JIeKaPTOBHX NPAMOYTOJLHHX KOOPAHHAT ONpeAéasioTes ypase
HeHUSMH:

2 2
-.—-—-—-—-:2 M
B ®)

TIE P U q — MOJIOKHTENBHHE UYHCJa, HasblBaeMble MapaMerTpaMH napas
Gonmouaa. IMapaGoonz, onpeaeaseMuit ypaBHeHneM (4), RasHBaeTcs
sJumnTHaeckuM (puc. 50); napaGosony, onpeaeaaeMulii ypasuenuem (5),—
runepboanyeckny (puc. 51). ¥paBuenns (4) ¥ (5) HA3HBAOT KaHOHHYE
CKHMH YDaBHEHHSIMH COOTBETCTBYIOIIMX mapaGonounoB. B éayuae, Koraa
P = g, napaGosions, onpeneiseMufi ypaBHeHHeM (4), fABAseTCA NMOBEpPXe
HOCTbIO Bpaimenusi (sokpyr 0z2). :

PaceMorpuM Teneps npeo6pasoBaHHe NPOCTPAHCTRA, KOTOPOE HA3EI*
BaeTCA DABHOMEDHHIM CXAaTHeM (HJH PaBHOMEPHHM DACTSIKEHHEM).

Bubepeym kakyio-unfyap miocKoers; 0603HaynM ee Oykso#t a. 3a-
AazEM, KpoMe TOro, HeKOTOPOE MNOJOKHTeNbHOE uucao ¢. [lyers M—
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NpPOH3BO/BHAS TOYKA MPOCTPAHCTBA, He Jexkauas Ha MIOCKoeTH o, Mo—
OCHOBAHHE MepNeHAHKYJAPA, ONYIEHHOrOo Ha NJIOCKOCTh O W3 TOUKH M.
TlepemectnM Touxy M mo mpsamolt MM, B HoBoe nonoxenne M’ Tax,
yTOOH HMEJO MECTO PABEHCTBO

MM =q MM

B uTQOB MOCJE MepeVelIeHHss TOUKa oera’tach C TOH KE CTOPOHE OT
NJOCKOCTH ¢, TAe oHa Ghina nepsoxagaibHo (pue. 52). TouHo Tak Xe
Mbl TIOCTYNHM €O BCEMH TOYKAMH NIPOCTPAHCTBA, HE JIEXKALIHMH Ha 10JO-
CKOCTH (.} TOYKH, KOTODHE DACITOJIOXKEHH Ha [JOCKOCTH O, OCTABHM Ha

Pue. 51,

Puc. 50.

cBonX MecTax. Taxkum o6pa3oM, BCe TOUKH NPOCTPAHCTBAE, 3a HCKIIOUE-
HHEM TeX, YTO JeXaT HAa IVIOCKOCTH O, MEPEMECTSTCH; NPH 5TOM pac-
CcTOSHHE KaXJOil TOUKH OT MAOCKOCTH O H3MEHHTCH B HEKOTOpPOe onpe-
JeJeHHoe yHedo pas, obuee XA Bcex Touek. OnaceiBaemoe ceiuac ne-
peMellleHHe  TOYeK  NpPOCTPaHCTBA
M Ha3bIBaeTCs €r0 PABHOMEPHHIM CXKa-
’ THEM K NJOCKOCTH & YHCJIO § HOCHT
M HasBaHde Xo3(hdHIHEHTa CXKaTHA.
o Ilycrs maHa neKoTopas MoBepX-
HocTh F; mpH PaBHOMEPHOM CXKaTHH
M NpocTPaHcTBa TOYKH, KOTOPHE ee co-
CTaBJAIOT, IePEMeCTATCS U B HO=
BHX NOJOXKEHHAX COCTABAT NMOBEPXe
Hocrs F'. ByaemM roBopuTh, 4TO
nopepxsocrb £~ mnoayyeHa 3 F
B pesyJbTaTé PaBHOMEPHOrO CKaTHA npocrpancrsa. OKasbiBaercs, 4To
MHOTPHEe MOBEPXHOCTH BTOPOro nopsaika (mce, KpoMe THIepGONHYECKOro
napaGoJoKa) MOXKHO NOJYYHTB B Pe3yJbTaTe DaBHOMEDHOro CKaTds

H3 NOBEPXHOCTEeH BpalleHHus. '
I1puvep. Jokasars, 4TO MPOU3BOJIGHEIL TPEXOCHHIA S/IHICOHA

%2 y? 22
wtEta=!

Puc. 52.

MoxeT OnlTh moJyueH H3 chepH
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oapTaTe IBYX TMOC/EeROBATEJNLHHIX DAaBHOMEDHHIX CxKaTHi mpoct-
7B K KOODAHHATHEIM MIOCKOCTsIM: K MIocKoeT# Oxy ¢ ko3(dHunes-

¢
M cKaTHA ) =— B K TJIOCKOCTH Oxz ¢ KopHUHEHTOM CXKaTHA

i a
' lokasaTenbcTso. [Tycrs npoussourcsa paBHOMEpHOE cxaTHe

: ¢
paHCTBa K MJocKocTH Oxy ¢ Ko3DDULUCHTOM ¢y ==-= H NYyCTh
p a

¥/ y'; ¥)—TOuKa, B KOTOPYIO NEPEXOAUT NPH STOM TOUKA M(x; y; 2).
pasdM KOODXHHATH! ¥, y, 2 Toukn M’ uepes XoopAHHATH ¥, ¥ 2
u M. Taxk kak npsMas MM’ nepnemauKy/afpHa K INJOCKOCTH Oxy,
% = x, Y =y. C apyroit CTOPoHH, TaK KaK PacCTOSTHHE OT TOUKH M
maockoeTd Oxy paBHO PACCTOSHHIO OT TOUYKH M 10 3TOH MJIOCKOCTH,

¢ ¢ -
MHOKEHHOMY Ha 4YHCJO §; = —) To 2= o z,
TakuM 00pa3oM, ME TOJy4aeM HCKOMBIE BEIDAXKEHHT:

¥=x Y= z’=%z, (6)

x=¥, y=y, =2z (7

Xyt 4 2t =a

MeHHM 37€Ch X, Y, 2 HX BHpaxeHHAMH (7); MH MOJYydHM:
#2 2 a’ »2 2
Ayt =a

2 2 2
X y z
JR T AN NS
SN

exoBareabHo, Touka M’ (x" ¥’y 2') JeKHT HA S/VIHMCOMAE BPALICHHA,
HaJOCHUHO, MBI JO/NKHE OCYLIECTBHTh CXKaTHe NPOCTPAHCTBA K IVIO«
1 Oxz no dopmynam:

y = x”, yr -=__g_ yu' o = 2”;
PAa MOMYYHM TPEXOCHHIA SJVIHNICOMT M HMEHHO TOT, YpaBHEHHE KOTOs
0 IaHO B YCJOBHH 3aJauH.

pmemm eile, YTO OXHOMOJOCTHBIA THIEPOOIONH, H runepdosiyes
CKWii mapaGoJiokJ CyTb JHHefiyaTbie NOBEPXHOCTH, T. €. OHH COCTOAT H3
DAMBIX; 5TH NpPAMHE HasHBAIOTCA OPAMO/IHHEAHHMA o6pasyIoIuMH
Ka3aHHEIX [OBePXHOCTEH,

: OHONOMOCTHEH THIepioaon] -
wtE—a=! :
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HMEeT fBe CHCTeMHl NpAMOJMUHEeHHEIX 06pasyiounx, KOTOpHE onpeje-
JS10TCA YPABHEHHAMH:

(F)pirE)  [olzE)-s-1)

a [ a [

p(5-F)—(-%)  |e(E-%)=(+f).

rie ¢ H P — HexoTOpHE uHCA4, He PpaBHHE OZHOBPEMEHHO HyMO, Ie
nepGosuyeckuit napatoous

2 2
E AR A P
P g

TAKXKE HMEET JBE CHCTEMHl NPAMOJHHEHHHX OGPA3yIOLHX, KOTOPHIS
OnpejessaioTes YPaBHEeHHAMHU:

¥ y

=)= |l -v5) =
(7 =77) ).

KoHHYECKOH NOBEPXHOCTBIO, HIH KOHYCOM, Ha3HBAETCSH N0BEPXHOCT,
KOTOpasl ONMHCHBaeTCHA ABUXKYyweHcs npamoit (o6pasylouei) npu yemo-
BHH, YTO 8Ta NPSAMast NPOXOAHT uepes NMOCTOAHHYIO TOUKY S H mepece-
KaeT HeKoTopyio onpenenenHyto Jjunnio L, Touka S maswBaercs Bep-
myHoi KoHyca; Junks L — Hanpasasioweft.

IluaunapAYECKOll MOBEPXHOCTBIO, MW UHJAHHIDOM, HA3HBAaeTCH MO~
BEPXHOCTb, KOTOPasA OMHCHBAaeTCA ABHXKYwmefcs npamoit (obpasyiomeir)
NP YCJIOBWH, 9TO 9Ta NMpPAMas HMEET MOCTOSHHOE HANPAB/IEHHE H mepes
cekaeT HEKOTOPYIO onpejenerHyio Juuuio L (Hanpasasouyio).

1153, YcTaHOBHTD, UTO NJOCKOCTD X — 2 == 0 nepecexkaer

%2 2 22
9JIJIHIICOM]T -ﬁ-+—"f§+—;{-ml o 3IKHNCY; HAHTH ero mno-

JIYOCH H BepPLIHHH.
1154, YcTaHOBHTH, YTO NIOCKOCTh Z -+ | =0 mepecekaer

2 2 2
OJIHOMOJIOCTHBIH TrHnep6oJIoHu] %‘5 = Tyé_ == zT == | 1o runep-

6osie; HANTH ee MOJYOCH H BepIUHHEL
1155, ¥YcTaHOBHTb, YTO NMJOCKOCTD ¥ -+ 6 = 0 nepecexaer
2

2
ranep6omueckuii mapaGosonn £ — % =62 no mapaGoue;

HAHTH ee mapaMeTp H BepIUUHY. .

1156. HaiTi ypaBHeHHS NPOEKUHH Ha KOOPAHHATHHIE
NJIOCKOCTH CeYeHHS NN THYECKOTO mapabo/ionsa 2 + 22=x
IIJOCKOCThIO X -+ 2y — 2=0, P

1157, yCTaZHOBH'l;h, Kzaxaa JUHUSL SIBJISETCS CeueHHeM
9JIHIICOU1A % — %—;— - % =] NJ0CKOCTbIO 2% — 3y + 42—
— 11 =0, 1 Ha#TH ee LEHTP.
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1158. YcTaHOBUTh, Kakasfg JHHHA SBJAAETCS CeUeHHEeM

2 ?

X 4
~ pumepOOJHYECKOro napabodonia <5 — —— ==y MNJOCKOCTbIO

2 3
8x — 3y + 42+ 2=0, u HaliTH ee LeHTD.
1159, YcTaHOBHTb, KaKHe JIHHHH OIpelesiTci cJe-
AYIOUMMH YPABHEHHAMH:

2 %2 y?
‘ . ) [T_T_-—Qz.’
3x —y-+62—14=0;

x—2y+2=0;

o4 9
Ox — 6y + 22 — 28 =0,

x? y2 z?
g 3){__;___._.55-.:1,

¥ HAUTH LEeHTP KaxJoi H3 HHUX.
1160. YcTaHOBUTb, TIPH KAKUX SHAYEHHUAX M NJIOCKOCTH
x + mz — 1 =0 nepecexkaeT ABYXNOJOCTHHA TrumepOONOnS,
%2+ y>— 2= ~1 a) no saauncy, 6) no rumnepboue.
1161. YcraHOBUTh, IIPH KAKHX SHAUEHHAX M MJIOCKOCTh
‘¥ + my —2=0 nepecekaeT 3 JIMNTHYECKHH mapaboJouns,

2 2
-’-‘-2--|--z-3—=y a) no saJuncy, 6) mo mapa6oJe.

1162, JoxasaTh, UuTO SJJHNTHUECKUH TnapabdoJour
xz

. 2
— -z-—_m,?y HMeeT OJHY OOWYI TOYKY € IJIOCKOCThIO

L -9 4
2% — 2y —2—10=0, 1 HaHTH ee KOOPAHHATHI.
1163. Jloxa3aTh, UTO JABYXIOJOCTHHE runepGoJoun

2 2 2
%+%‘"'§3‘=_1 MMeeT OAHY OOLIYI0 TOYKYy € IJo-

cKkocTbio bx -+ 22+ 5=0, u HaHTH ee KOOPAHHATEL.
1164, [lokasaTh, uTO SAMMNCOHX 3+ 45 + 5 =1

HMeeT OHY OBLIYIO TOUKY C IJIOCKOCThIO 4x—3y4-122—54=0,
W HAWTH ee KOOPAHHATHI.
1165, Onpene/auTb, NPH KAKOM SHAUEHHH M IJIOCKOCTb

- 2 2
x— 2y — 922+ m=0 KacaeTcs SJNHICOHNA -i% +4+
22
o=
1166, CocrapuTh ypaBHEHHE IJIOCKOCTH, IEPNEHJUKY-
JISIPHOH K BEKTOpY n =={2; —2-1; -;2} U Kacamolledcs aJJInm-
Trueckoro napaGosonia 5+ 4-=22.

1167, ITposecTu KacaTesbHBIE MJIOCKOCTH K 3JIHICOHLY
4x? 4 1642 + 82°=1 mnapa/aJeJbHO IJIOCKOCTH X — 2y -+
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+22 4+ 17 =0; BHUHCJHTL PACCTOSIHHE MEXAY HaHJEeHHHIMH
T JI0CKOCTSIMH.
1168. KosadpPpuuueHT paBHOMEPHOro CKAaTHH NPOCTpPaH-

3
CTBA K IJIOCKOCTH Oy2 paBeH ¢ . CocTaBHTb ypaBHEHHE MO-

BEPXHOCTH, B KOTOPYIO NpH TaKOM CKaTUH npeobpasyercs
chepa x?+ y*+ 22 =25.
1169. CocraBuTh ypapHeHHe IIOBEPXHOCTH, B KOTOPVIO
x? 2 22
Hp@05p33}'ETCﬁ SJJHIICOU ], 7 -+ 55 -+ = 1 [IpH TpeXx rno-
c/1el0BATEdbHEIX PABHOMEDHBIX CIKATHAX NPOCTPAHCTBA
K KOOPAHHATHBIM NJOCKOCTAM, €CJaH KO3(D(PUIUEHT cxKaTHs

4
k nyockoctH Oxy paBeH K nJockoctw Oxz paBed —

4 5

3

1 K maockoctn Oyz papeH T
1170. Onpenenuth K03OOHUHEHTH ¢; H ¢o ABYX IOCJE-
JIOBATeJbHBIX PABHOMEPHBIX CXKATHH MPOCTPAHCTBA K KOOD-
IMHATHBIM naockocTssM Oxy, Oxz, xoTophie npeofpasyioT

2 1 2 1 2 ! X ¥y 4 2
chepy x*+y*+2°=25 B samunconn x4 -F+ -7 =1
1171. CocraBuTh YypaBHEHHe NOBEPXHOCTH, 06pa3oBaH-
2 2
HoO#i BpailleHHeM aJlIunca -g—;+—§—2= 1, x=0 Bokpyr
ocu Oy. '

Pemenwue®). Ilycte M (x;y; 2) — npousposibHAA TOUKA [IpO-
crpaHciBa, C — ocHOBale MeprneHAHKyJAspa, ONYLIEHHOro H3 Touku M

Puc. 53.

na ocs Oy (puc. 53)., BpalrenneM s10oro nepneHanKyaspa sokpyr ock Oy
Touka M Moxer GObiTh.nepeBejieHa B naockocts Oyz; BSTOM pacnoso-

scennu obosnaunmee N (0; V; Z). Takkak CM =CNuCM =V x* + 24,

¥) 3apaya 1171 pemeHa 3iech Kak THIOBAA.
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|Z | =V 2722 (1
Kpome T0Oro, OUEBHJHO, uTO

CN=|Z], 10

Y=y, (2)

: ﬁ‘qua M JexHT Ha paccMaTpHBaeMOH MOBEPXHOCTH BpAIEHHS B TOM

: . 2 2
onpeje/seMulil  ypaBHEHHEM —‘3}- + % -Z =,

¥ TOJBKO B TOM CJjyuae, Korza N JeXHT Ha MaHHOM 9JJIHICe, T.e€.
Korjaa

Yi’ 72

ppHEMMast BO BHuMaHHe paBeHcTa (1) m (2), orciona mogyuaem ypas-
HeHHe N5 KOODAHHAT TOukd M:

Tg-+*"'-‘c'5-—==l- (4)

W2 npeawiayiiero $iCHO, uTO OHO YAOBJETBOPHETCH B TOM H TOJhKO
B TOM CJayuae, Korjaa Touka M Jie:HT Ha paccMaTpPHBAaeMOi MOBEPXHO-
ern Bpamenns. CuoenoBarenbio, ypaBHend€e (4) ¥ ecTh HCKOMOe ypaBe
HeHHEe 5TOH II0BePXHOCTH.

1172. CocTaBHTh ypaBHEHHE I[OBEPXHOCTH, O6pa30BaH-
x? 2
HO#l BpAIIeHHEM SJJIHNCA 'a'g--’r-ﬁ—

b
ocu Ox.
1173. CocTaBuTh ypaBHEHHE MOBEPXHOCTH, 0O6pa3oBaH-

2 22
Hoft BpamenueM rumepboss ———y=1, y=0 BOKpyr

ocu Oz.

1174, Jloxa3aTh, UYTO TpPeXOCHH SJIJIHICOHJ, oOlpeje-

f x? 2 22
AsieMBll ypaBHEHHEM — + 2 + =-==1, MOXeT GbTb mo-

=],

z=0 BOKpyr

x2 y'z
JiyueH B pe3yJbTaTe BPALUEHHS S/JIMACA —r + S5=1,2=0

BOKpyr ocu Ox H MOCJAEAYIOUIEro PaBHOMEPHOIO CXKAaTHS
NMpOCTPaHCTBA K miockocTH Oxy.

1175. JokasaTh, uTO OXHONMOJIOCTHHIA TrUNEpPGOJNOH,
2?

MOXKET
ObTe rnoayueH B pesyabTaTe BpamleHus runepGoJnl
ix? 22

=7 — —7 ==1, y =0 Bokpyr ocu Oz 1 MOC/AYIOLIETO PABHO"

MEpPHOr0 CXKaTHf MPOCTPAHCTBA K MJIOCKOCTH Oxz.
1176. JJokasaTh, 4YTO [ABYXIOJIOCTHHIH rHnepOoJou,

OmpexesiseMblii ypaBHEHHeM —r - 2r — == —I, MoKeT
ObiTb nOJyYeH B pe3ysbTaTe BpAIIEHHS TUIePGOJIbI
g 2

——=-=1, y=0 Bokpyr ocu Oz H NOC/EAYIOLIEro

PABHOMEpPHOTrO CXXATHA NPOCTPAHCTBA K MJOCKOCTH Oxz.
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1177, JoxasaTs, 4YTO 3JMUNTHUYECKHH napaGosons, onpe-

2 2
NeqseMblii ypaBHEHHEM %-{-—%—=22, MOKeT GBITh MOJY-
uyeH B pe3yJbTare BpaiieHus mapaboasl x®=2pz, y=10

BOKPYT ocH Oz ¥ NOCJeAYIOIET0o pABHOMEPHOrO CXKATHA PO~
CTpPaHCTBA K NJockoctH Oxz.

1178. CocraBuTh ypaBHeH:He NOBEPXHOCTH, 006pa30BaH-
HOW JBH)KeHHeM napaloJbl, NPH YCJOBHH, YTO 3Ta napa-
6osa BCe BpeMs OCTAeTCA B I1JIOCKOCTH, NEeplNeHIHKYJISIPHOH
kK ocu Oy, npuyem och nmapabo.ibl He MEHsSieT CBOEro Hanpas
BJIeHNS, 4 BePIIMHA CKOJIb3UT MO Apyroii napaboe, 34 1aHHOM
ypaBHeHUAMH y°>= —2¢2, x=0. IlogBmxuasa napaGo.ia
B OZHOM H3 CBOHX IOJIOXKEHHH AaHa YpaBHEHHAMH x* = 2pz,
y=0,

1179. Joxasarb, 4YTO YypaBHEHHe 2==xXy OIperetder
runep6oJaHyeckuii napaGo/IoHT. -

1180. Haiiti TOYKH mepeceyeHus NOBEPXHOCTH U MPSAMOI:

x=3 _y—4 249

2 2 2
) r+HE+5=1

3 ~ -6 4
e y? 2 ! X, ¥ _ 242,
Dee g g =l T
x® Wgmey?y o x+1_ y—2 243,
8 Ft+3=2 o i = | = &
Tl e x __y=—2_ _z+1
4§ 7—7= e & AN

1181. JokasaTh, uTO nJockoerb 2x — 12y — 2+ 16 =0
nepecekaer rumepGosnueckuii mapabosounn x% — 4y2 =2z
no mnpsaMoJHHeAHBM of6pasylomuM. CocTaBUTh YpaBHEHHS
9THX TPSAMOJNHHEHHBIX 00pa3yIoLUX.

1182, [okasaTb, YTO MJIOCKOCTh 4x — By T 1022 — 29 ==1)
repecekaeT OJHONOJOCTHEIA runepGoJou, ;—5 -+ !:—6 — EI =T
10 NpAMOJHHEHHbBIM obpasylomuM. CocTaBHTh ypaBHEHUS
STHX NPAMOJIHHEHHBIX 00pasyloluX.

1183, ¥YGemuBmnck, uto Touka M(l; 3; —1) sexur Ha
runepGoanyeckoM napacosoune 4x2—2’=y, COCTaBUTH
YPaBHEHHS ero NPAMOJHHEeHHBIX 00pasyIomuX, IPOXOAAILHK
y:pe3 M.

1184, CocraBuTbh YPABHEHHS NPSMOJHHEHHLIX 00pasym-

2 2 2
W¥X OZHOMOJOCTHOrO TrunepGosonza i:{' ML %— b f—ﬁ =1,
napaieJsHbX MJI0CKOCTH 6% + 4y + 32 — 17 =0,
182

1185, YGexmusiunch, uto Touka A(~2; 0; 1) Jexur na
2 2

epGoamueckoM napaGoouse %—-—- ?{9—=z, OIpefeuTh

phIi yroJs, o0pa3oBaHHbIH €ro npsiMoJaHHEHHBIMH o6pa-

UIEMH, NPOXOAALIUMH yeped A. )

1186, CocTaBuTh ypaBHEHHE KOHYCA, BEPIUHHA KOTOPOTO

gaxoAMTCA B Hayaje KOODAHMHAT, a HanpasJAlLIAL JaHA

ypaBHeHHAMHU:

- x? yﬂ
. b [ E"’_+ BT L 2

2) { ;‘_z+_"'i=1,
y=1b;
2

ﬁ'“?)|%+%#[’

1187. loxasaTh, 4TO YypaBHEHHe 2’==xy ompejenser
KOHYC C BepIUNHOA B Hauaje KOODAHHAT.

1188. CocrasuTh ypaBHEHHE KOHYCa C BEpIIHHOH B Ha-
gaJe KOODJAMHAT, HampaBJsAlolas KOTOPOro jJaHa ypaBHe-
aasiMn x2—22+1=0, y—2+1=0.

1189, CocraBuTbh YpaBHeHHe KOHYCA C BEpLIMHOH B TOUKe
(0; 0; ¢), manmpapJsiomas KOTOPOrO JAaHAa YpaBHEHHAMHU

2 2
§r+%_2_—.1, z=0, .

1190. CocTaBuTh ypaBHeHHE KOHYCa, BEPLIHHA KOTOPOro
maxoxurea B Touke (3; —1; —2), a HampaBJsiiomas xaHa
ypaBHeHHAMH X 4y’ —2P=1, x —y+2=0.

41191. Ocs Oz saBasfeTcs OChIO KPYIJIOrO KOHYyca
C BepLIMHOH B Hauajge KOOpAuHAT, Touka M, (3; —4; 7)
JeXUT HAa ero nosepxHocTd. COCTABUTh YpaBHEHHE 3TOro
KOHyca. ‘

1192. Ocb Oy siBasIeTCA OCBHIO KPYIVIOrO KOHYCA C BEpLIU-
HOi B HauaJe KOOpDJHHAT; ero o0pasylouye HaKJIOHEHH!
nox yraom B 60° X ocu Oy. CocTaBuTb ypaBHeHHE 3TOrO

KOHyca. 1
« 1193. Tpsiman x;2 = 31-2 = zj_'ll SIBJISIETCS. OCBIO

KPYIrJoro KOHyCa, BepLIHHA KOTOPOro JIEXKHT Ha IJIOCKO-
¢t Oyz. CocraBuTh ypaBHeHHEe 3TOro KOHyca, 3Has, YTO

TOYKa Ml(l; 5 —-5—) JIEXKHT HA €ro NOBEPXHOCTH.

2
1194, CocraBuTh ypaBHeHHE KPYIJIOro KOHyca, HAJs KO-
TOPOT0 OCH KOOPAHHAT ABJAITCA 00pa3yIOIIHMU,
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1195, COCTaBHTH YPaBHEeHHE KOHyCA € BEPLIMHON B TOUKe
S(5; 0; 0), oOpasyoume KOTOPOro KacaioTecAd cohephl
x4y 4 2F=0.

1196. CocTaBuTh ypaBHEHHe KOHyca € BEepLIHHOI B Ha-
yasie KOODAHMHAT, o6pasyloLiie KOTOPOTO KacaroTes cheps
(x4 22+ (g — 1P+ (2 —3)=09. |

1197. CocTaBuTh YpaBHeHHE KOHyca C BEpIIHHOR
s Touke S(3; 0; —1), oﬁzpasymmue KOTOPOro KacaroTesd

" g y? 2
2JIMICONA —6—+-—2— +5= 1.

1198. CocTaBuTh YpaBHeHHE LMJHHAPa, OOpasyouue
KOTOPOr0 MapaJJelbHbl BEKTODY [ ={2; —3; 4}, a Hanpa-
pasiomas naHa ypaBHemusamu x2 4 y*=9, z2=1.

1199, CocTaBuTh ypaBHeHHe IHAHHAPA, HAMPABJTIOMAs
KOTOPOTO JlaHa YpaBHeHHAMHA —yt=2, x+y+2=0,
a obpasyiouue NepPNeHIUKYISIPHE K TJIOCKOCTH Hampas-
JISTIOLIeH.

1200. ilusumap, oGpasyiollie KOTOPOro mMepneHAMKY-
NSPHBL K TJOCKOCTH ¥+ Y — 22— 5=0, omHcaH OKO.I0
chepsl ¥+ y*>+ 22=1. CocTasuts ypaBHEHHE STOTO LM
JHHIpA.

1201, Llusnuexp, o6pasyiollye KOTOPOTro Tapalic/bHBI
npaAMoi x=%—-3, y=—t+7, 2= —2f{ 4 5, onucan
oK0JI0 chep X2+ y? 42 —2x + 4y + 22 — 3=10. Cocra-
BHTH yPaBHEHHE STOrO IMJIHHIDA.

1202, CocTaBuTh YypaBHeHHE KPYrJoro HUHJIHHIpA, IPO-
xoxsiero uepes Touky S(2; —1; 1), ecau ero ocbio CJy-
sxur npamas x=3{+1, y=—2t—2, 2=1t+2.

1203. CocTaBuTh ypaBHeHHe UHJHHIDA, OMNHUCAHHOTO

_oxosio ABYX cdhep: (x —2P+ (¥ — 124 22=25, >+ ¥+
+22 = 25.

CHeTeMH
& (3), masmBaerca onpenmeJaTeseM 5Tof CHOTOMEL

NPUNOXEHUE
SJEMEHTBI TEOPHH ONPEREJHUTEJEN

§ 1. Onpeneia;m'enu JBTOporo mopsaxa M cucreMa JByX
YPaBHeHHii MePBOH CTENMEHH C XBYMS HEH3BECTHHIMH

Ilyers nama xBagparuas TaGuuua uz UCTHIPEX YHCEN a5, @5, by, by:
t] ] Qe
a2 62 . & (l)
Yueno a,b; — asb
901 HAa3LIBACTCH ONpEJJHTeNEM B
TOpOro
COOTBETCTBYIOMUM Tabauue (1). ror onpegenuress oﬁogﬂaqaegggﬂélnx\f:

a
BOJIOM : COOTBET :
B b P CTBEHHO HMeeM:
a, b

a b,

= a;b, — a,by. (2)

Yuena ay, a, by, b, HA3HBAOTCT M6 MEHTAMH 0
YTO SJIeMEHTH @y, b, Jexar Ha raasHoil

a -
2» by =~ Ha noGounoii. Takum o6pasom, onpeneante.s BTOPOro nopsiaka

PaBeH pAa3HOCTH MEXKAY npoH
) 3BCOCHHAMH 3JleMeH
PAaBHOH H MOoGOYHOR AuaroHatsx. Hanpumep Ea sl

-3 2
-1 4

npeneautens. Iosopar,
AMaroHamH omnpenenuTens,

= =34 = (=1)s2==10,

v
Pacemorpuy crcremy mByx ypasmenmit

{ ax+by=~h,
Qsx + byy = A, (3)

:u ABYM5T HeH3BeCTHHIMH X, y. (Kosdduunentar a;
€ WICHH Ay, Ay DPEAMONOKHM AAHHHIMA,) Baen’e

[+ 5] b] k| bl.
as b hob

by, @y, by m cBOGOK
M oGo3Haueuns

a, h 1
ay A (4)

HEA U3 KodpDHIHEHTOB NpH HeHsBeCcTHER

Onpeaenu-
0 CToabUa
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A=

’ &x=l

Onpenennrens A, cocrasmen

b
Ay nolyuaeTcs OyTeM 3aMeHH BJEMEHTOB nepeor



o -
onpeneautens A cBoGoNHBIMH UJIEHAMH CHCTEME (3); onpenemurem A,
MoMy4aeTcsl M3 OnpejeNuTeds A NpPH NOMOMA 3aMEHN CBOGOAHHMH
ynenaMH cueTeMs! (3) 3JEeMEHTOB ero BTOpPOro croJgdua.
Eciu A==0, To cucrema (3) HMeeT eIWHCTBEHHOE peIleHHe; OHO
onpegesnercs GopMyaaMu
Ay Ay

Xk = =——— o —

=, = )

Ecemu A==0 u npu 5ToM X0Ta OBl OAKH H3 onpeneantenedr Ay, Ay
OTJIWUEH OT HYJs, To cucreMa (3) coBceM He MMeeT peweHuii (kKak ros
BOPST, YPABHEHHS STOH CHCTEMEI HECOBMECTHMBI).

Eequ e A=0, Ho Takke Ay==Ay==0, To cHcTeMa (3) umeer
GeckoHeyHO MHOrO pemmenult (B 9TOM CAydae ONHO H3 YPaBHeHHE cH-
CTEME €CTb CJIEACTBHE LPYroro).

Mycrs B ypasHeHHaX chcreMul (3) Ay = hy =0; TOraa cucrema (3)
6yger uMeThb BHA

ax+by=0, ax-+ by=0 (6)

Cuctema ypasnenuii Buza (6) masmBaercs ONHOPOAHOR; OHA BCeria
nmeer HyaeBoe pemenne: x =0, y=0. Ecan A0, To 570 peuenne
SIBJSIeTCS] eAHHCTBEHHBIM; ecau e A==0, To cucrema (6), kpome ny-
JIeBOrO, HMeeT GeCKOHEeYHO MHOrO NPYrHX DelleHHif.

1204. Briunc/auTb ONpeNeHTEJIH:

D|—1 4] 9|3 —4| 3)\3 6.
5w 1 2/ 5 10

4|3 16 5) la 1 6|1 1]
5 101; @ al B o X

p a KT, b=t | 8) | cosa —-sin‘al
a2+a ab—acl sina*  cosa |’

1205, PemnTh ypaBHEHHS:

) |2 x—4] 11 4 I___O_
L o4 =0 3¢ x+22|=%
B x x4kl P —1‘=£.
—4t 1] = x 2x—3 25
B £+l =5 6) | #—d |
1 x—1 =0 x—4 x4+2| 7
7) | 4sinx 1 8) | cos8x —sinbr |
- cosx ol sin8¢  cosbx |
186

- 1206, Peumnth HepaBeHCTBA!

1) |3x—3 2 2) » 1 x+5
03 ;
X 1 2 x
3 |2x—2 1 4) | x 3x
l 7x 2 >5; 4 2% <14

1207, Hafitu Bce pellleHHS KaxI0H H3 CJEAVIOIHX
~ CHCTEM YPAaBHEHHH:

l){3x—5y=13, 2){3_:;-—-4x=l,
: 2x + Ty =8l; 3x + 4y =18;
( 3){2x——-3y=6, 4 (x—yV3 =1,
: > i [xl/§-3y=1/"3";
'- 5){ax+by=0- 6) { xV5 —5y=V5,

b
g 1208, Onpenesurh, NpPH KaKHX SHAUYEHHSIX @ H b CH-
- creMa ypaBHeHHH 3x—ay=1, 6x-44y=> 1) umeer
 @JIMHCTBEHHOE pelleHHe; 2) He HMeeT pellueHui; 3) HMeeT
6eCKOHEYHO MHOIrO pelIeHHH.
1209. OnpenesuTh, OpPH KAaKOM 3HAUEHHH @ CHCTeMa
. onHoponHmX ypaBHeHHE 13x 4 2y=0, 5x +- ay =0 umeer
" HEeHYyJ/IeBOe pelIeHHe.
-

§ 2. OnHoponMasi cHCTeMa JBYX YDaBHeHHH NepBoi
CTeNeHH C TPeMSi HEeH3BECTHBIMHK

o Tlyctb fana cuereMa JBYX OMHOPOAHHX YpaBHeHHH
»
ax+ by + 6,2=0,
" { e~ 1)
. A% + 0oy + c22 =0 .
' C TpeMsl HEH3BEeCTHBIMH X, Y, 2. BBEI’.EM 0003HaueHKHs:
. b, ¢ a o a b
Al - ] Az ~n ] A l .
bg Co ady Ca as bg

Ecan xors Om omvH w3 onpegenurenedt Ay, A, A; He paBed HY.JII0, TO
Bee pelwenust cuereMmu (1) 6yayr ompenensthes no Gopmyram

x=0M1 yg=— N0l 2=As
L4
- rpe ¢ — npousBoabHOE uuclo, Kamjoe oTaesbHOe PelleHHe MOJYYaeTcs
npH KakoM=-aubo onpejeneHHOM 3Ha4YeHHH f,
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JIng npaXTHKH BEUHCACHHA NMOJE3HO 3aMETHTh, HTO ONPEIENHTE/H
. c}l, Ay A; mOMYUAIOTCA NPH NOMOLUIM TOOYEePEAHOr0 BHYEPKHBAHAA CTOJIG=

OB TaO.THLbL
( A )
Qs bg Co ¥

Ecati Bce TpH ompexenurtens Ay, Aj A; PaBHHE HYJIO, TO K03 HIHEHTH |

ypaBHeHHA cucTeMbl (1) nPOMOPIHOHAMBHHL. B aTtoM cJayuae OJHO H3 i 8

ypaBHeHH CHCTEMb €CTb C/@ACTBHE APYroro M cHcTeMa ¢darTHYeCKH
CBOIUTCA K ONHOMY ypasueHnio. Takas cHcTeMa, eCTECTBEHHO, HMEET
6eCKOHEIHO MHOT'O DeleHuil; 4To6b MONYIHTh Kakoe-HHOYIb H3 HHX, ‘
clefyeT IBYM HEH3BECTHEIM [PHAaTh MPOH3BOJBHO WHC/ACHHBIE 3HAYe-

HHS, a4 TPeThe HafTH u3 yPaBHEHHS.

1210. Hality Bce pelleHMs KaxI0d H3 CJjelyOLiHX CH-
cTeM ypaBHeHHH:

1) ( 8x —2y +52=0, 9 3x — 2y + z=0,
{ x4+ 2y—3z2=0; {6x—-—4y+32=0;
x—3y+ z2=0, 4)
2x — 9y +32=0;
3x—2y+ z=0, 6) (2x— y—22=0,
x + 2y = 32 =0; x—5y+22=0;

{ |
| {
7){ X2 il D, 8){3x—-5y+ 2==0,
{ {
{

3x—2y+ 2=0, !
x+2y— 2=0;

3x — by + 22=0; £+ 2y — 2=10;

9) x+3y— 2=0, 10) {ax+ y+ z=0,
Bx—3y+ z=0; x— y+az=0;
1) {ax+2y— 2=0, 12){ x— 3y +az=0,
9% + by — 3z2=0; bx+6y— z=0. N
§ 3. OnpeaenuTean TPeTbero nNopsjika
'.

[Tycrh Aana KBaipaTHas TaOJHUA H3 JEBATH HACEN &), Qg @, by,

by, bs, €1: €2, €3
a b o
(ag bg Ce . (1}

a3 by ¢3

OnpejienuTeaeM TPETHETO NOPSLKA, COOTBETCTBYIOWHM tatauue (1),
HasLBaeTCs uyuceso, ofo3nayaeMoe CHMBOJIOM

a b ¢

a; bg Cy

a3 bg C3
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@ onpejeNseMoe PaBeHCTBOM

a b

a; b

as b3
L

cy

¢, | =a,b,05 + byC203 + 010,03 =0,bya;—b 0,03 =a;02bs. (2)

Cs

Uucaa @, Gg, a3, by, by, bs, ¢;, €9, €3 HASKBAIOTCA SJNEMEHTAMH Onpe-

QJIATENIS. DJEMEHTH dy, by, €3 PAacHONOMEHH HA QHAroHaJH Onmpeneau-
fesisl, HA3BIBaeMOfl TJIABHOH; SJAEMEHTH a3, by, ¢ CoCTaBAIOT efo mo-
‘GoanyI0 fHAroHadb, A NPaKTHKH BHYHCJIEHHHE MOJE3HO 3aMETHTH, YTQ
pepBbe TPH craraeMbie B MPABofl yacTH paBeHcTBa (2) mpencraBasioT

co00il NPOH3BEIEHHA SIEMEHTO

onpeneJsiuTessT, B3ATHEIX [0 TPH Tax,

? KaK NoKasaHo pasdH4yHbIMH NYHKTHPaMH Ha HH)K.QHPHBOAHMO“ cxeme

chaeBa.

Uro6bl MOAYUHTb CACAVIOUIHE TPH Y/IeHa MPABOH UaCTH PaBeHCTBA 2),

HYXHO [epeMHONKHTH

JIEMEHTH olpene/uTeNd Mo TPH TaK, Kak

a,. .

[I0Ka3aHO paa.«mqnmun NyHKTHPaMH Ha TOH e cXeMe crpasa, nocJae
Yero y Kamioro H3 HaHIeHHHX NPOHU3BeJeHHH H3MEHHTH SHaK.

B 3agmavax 1211-1216 TpeGyeTcss BHIUHCJHTL Ompexe-
JIUTeJ TPeThero Nnopsiaxa.

1211, 3 —2 1

-2 1 31!

2 0 -2

1213. | 2 0 &

1 3 16/.

0 -1 10
1215. |2 1 0 1216.

1 0 31

0 5 -1

Iy 3 i ) (e 0
05l b2 e
b a0 SN
1214, 2 -1 3
-2 3 21.
0 2 b
0 a a '
a 0 al.
f i s iE )
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§ 4. Ceofictea onpezneantene

Caofkecrso 1. Belnuyna onpejennresia e H3MEGHHTCH, eCJH Bee
ero CTPOKH 3aMEHHTh CTOJXOLAMH, DPHYEM KaXAYO CTPOKY 3aMEHHTh
eTo/ISLIOM C TEM Ke HOMepoM, T. &

a b ¢ a; a a
ay by ¢ |==|by by bs|,
a; by c¢3 €; €2 €3

Ceofictno 2 IlepecraHoska ABYX CTONOIOB HJIH JBYX CTPOK
OnpeneauTeNlsi PaBHOCHTbHA YMHOXKEHHo ero Ha —1. Hanpumep,

a b ¢ a ¢ b
a; by €y |=—|a; ¢ by |,
as by 63 as ¢ bs

~ CsofictBo 3. Ecan onmpeienuresb HMEET JIBA OJMHAKOBHIX
cTon61a MM JIBE OIMWHAKOBLHIE CTPOKH, TO OH DaBeH HYJIO.

. CpoficTBo 4. YMHOXKeHHe BCeX 9JEMEHTOB ORHOrO CTO.J0LA
BaH OJHO CTPOKH omnpejenaxresis Ha Ji060e uYHCIO R pPaBHOCHJLHO
YMHOKEHUIO OIpefesHTe s Ha 9TO uuciao k. Hampuwmep,

kal bl Cy a bl (4]
kag bg Co =% a by, ¢ |,
kas by ¢3 as bs C3

Caofictero 5. Ecad Bce a7eMEHTH HEKOTOPOro croabua Wi
HEeKOTOPOA CTPOKM pPaBHH HYJMIO, TO CaM ONpeJeJHTeNb PaBeH HYJIO.
Dro CBONCTBO €CTh uacTHHIL cayuaft mpeasaywero (mpu k== 0).

Csofictro 6, Eciu cOOTBeTCTBYIOIIHE SJEeMEHTH IBYX CTOJG-
0B WIH ABYX CTPOK ONpeReJNHTe]S NPONOPUHOHANLHE, TO ONpejenH-
Teqb PaBeH HYJIO. ‘

GeoficTBO 7. Ecam gaxanit sJeMeHT #©-ro cToJbua HJIH
n-ii CTPOKH OMpeJeNHTeNs NPeAcTaBasieT coboi cyMMy HBYX caarae-
MHX, TO ONpeieNHTegNb MOXKeT ObTh NPEeNCTaBIeH B BHAE CYMMb
ZIBYX ompemenyTencH, H3 KOTOPHX OAWH B f-M CTOJOLE, HIH COOTBeT-
CTBEHHO B N~ CTPOKE, MMEeT NepBhle U3 YIOMSHYTHX CJaraeMeX, a
IDPYyroH — BTOphIe; SJeMEHTH, CTQAIIHE HA OCTAJbHHIX MECTaX, y BceX
TPEX OUpeLeNHTeNCH OIHH H Te XKe. Hanpumep,

’ " ’ ”
a+ay by & a b ¢ a by e

" rr
ah4ay by ¢ |=|aj by ¢ |+|ay by ¢,

"
ﬂ5+a‘{; bg Cy a; .ba Cy Qs b3 [+

CeofictBo 8 Ecan ajeMenTaM HEKOTOporo cronbua {(H.aH

HEeKOTOPO! CTPOKH) NPHOABHTH COOTBETCTBYIOUIHE 39JEMEHTH APYroro

eroabua (mam Apyrof CTPOKH), yMHOXKeHHHe HA 000k oOwuit MHOXH<
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Jib, TO BEJHUHHA oOmnpenenuTess NPpH 9TOM HE H3IMEHHTCH. Hanprmep,

a,+kby by ¢ a b ¢
a; + kbz bg Ce | = az bz c2 -
ay -+ kby by o5 as bg C3

JaneHeituine cBoficTBa onpefenuTeNell CBS3aHH C NMOHATHEM aJjres
panyecKoro JONOJIHEHHSi H MHHOPa. MuHOpoM HekoToporo sgsemenra
'HasHBAETCA ONDEJEJHTe/b, HONYuaeMHH H3 JAHHOTO MYyTeM BHYEPKHe
‘paunsi CTPOKH M CTONGHA, Ha MepPeceueHHH KOTOPHIX PACMOMONKEH
9TOT SJEMEHT.
Anre6panueckoe JOMOJIHCHHE JUOGOTO 9JEMEHTAa ONpeAeNHTeNs
PaBHAETCS MHHODY STOTO SJEMEHTAa, B3ATOMY CO CBOHM 3HAKOM, €CJIH
MMa HOMEpOB CTPOKH M cTo/6la, Ha MNepeceyeHHH KOTOPHX pace
OXKEH SJEMEHT, eCTh WYHCIO YeTHOe, U ¢ OGPATHHIM 3HAKOM, eCau
‘9T0 YHCJO HeueTHOE.
Anre6pauyeckoe JOMOJHEHHe 3JeMeHTa MH OyneM o603HauaTh
‘Gosbliofi GykBO# TOro Xe HAMMEHOBAHHA M TeM XKe HOMepOM, YTO H
6ykBa, KOTOpoii 0003HAYeH CaM SJEMEHT.
~ Cmofictso 9. Onpenmenurens

’

a b e
A= Qs bg Ca
as ba C3
PaBeH CyMMe NPOH3BEEHHA SJeMEHTOR KaKoro-iubo crosbua (uanm

CTPOKH) HA HX aJareSpanuecKue NONMONHEHH:,
Hnaue rosops, HMelOT MeCTO CJeAyOlIHe PaBeHCTBA:

s ' A=a A, + a4, + a34;, A=a,A,+ b,B, + ¢,Cy,

¢ A= blBI + b232 + bSBai A= az-Az + bng + 0202,

.‘ A=¢,Cy+ ¢,Cy + ¢3C5, A=a34; + b3B;s + ¢;Cs.
- 1

]

i B 3apauax 1217—1222 tpeGyercs, He packpsiBas onpe-
- JeJsuTesedl, JOKAa3aTh CIPaBeLJUBOCTh PABEHCTB.

1217, 3 28] B 2 7
-2 3 2|=——2 3 2|,
" 4 5 3 4 5 11
Yxazanne. Bocnoan3oraThes coofteTBoM 8.
1218, 1 —2 3 1 0 0
3 3 2 7 3 8 —2
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Vwkasanue, Bocrnonb3onatbes cBOACTBOM 8.

1219,

Ykazaune, Bocnoab3opathest cBoficTBaMu 7, 3, 6.

1220.

Ykazaunue. BocmoassosaThes ceolicTBaMu 7 H 6.

1221.

1222,

B 3apmauax 1223—1227 TtpefyeTcs BHIYUCJAHTBL OMNpe-
IeJUTeJH, MO0Jb3ysiCh OLHHM cBOHCTBOM 9.

1223.

1225.

1227,

192

a,+aa, b+ aby, ¢ + acy

Bb, + veo
Bbs + ves

sina  cos’a
cos2p |=0.

-

- 1228. Onpenesnresy, maHHbe B 3ajavax 1223—1227,
0/1b3YACh CBOHCTBOM 8, npeo6pa3oBaTh TaK, YTOOH B Ka-
XOM-/1100 CTO/IONE (MK CTPOKE) OTIpelesuTe/Ist 1Ba SJeMeHTa
cTaJH PABHBIMH HYJIO, a 3aT€M BBIUHCJHThL KAXKIbIA U3 HHX,
30CMOJb30BABLINCL CBOKCTBOM 9.

B 3amauvax 1229—1232 Tpelyercss BBHIUMCJAUTH ONpeE-

0 a b 1230. 0 sine ciga
a 0 af. sina 0 sina (.
b a O ctga sina O

Ry 1232, |a b ¢
2 oy 2 c a bl.
x» P 2 b ¢ ~-a

1233. [JoxkasaTh CnpaBedJUBOCTh PaBEHCTB:
1) |1 sine sina
y. I sinf sin’f |=
1 siny sin’y
==(sin a — sinB) (sinf — sin y) (sin y — sin a);
2) 1 1 1

tga tgB tgy =sin(a-—-ﬁ)sim(ﬁ—\a)sin(v—a)

cos® & cos? p cos? y 1
tg?a tg’f tg’vy -
1234..Pewnts ypaBHeHu:
Wil 3 x 2) 3 x —4
4 5 —1|=0; 2 -1 3|=0.
2 —1 b x4+ 10 1 1
1235. PemnTh HepaBeHCTBA:
1) 3 =2 1 2)[2 x+2 —I
1 x —2|<L; 1 | -2 [>0.
—1 2 -1 5 -3 X B

7 . B. Kaerenux 3 193



§ 5. Peuienne um McchaenoBaHME CHCTEMB TPexX ypaBHeHMii
AepPBOH CTeNeHH ¢ TPeMsi HEeH3BECTHBIMH

PaccmorpuM cucreMy ypasuenuii
X+ byt-ciz=hy,

ApX+ boy -+ coz=hy, (1)
agx +- bgy—+caz = hy i
C FNEHSBECTHHIMH X, ¥, 2 (KOSPOHUHEHTH @y, by, «.., €3 H CBOGOLHBIE
unern! by, hy, hy MPEANOJIOKHM RAHHBIMH).
BeeneM o6o3nageHus:
aq b o hy 0y o a hy o
A= as bg Col|» ﬁx= }!3 b2 Co |y Ay= as k, Cal
as by ¢g hy by cg aq hy cq
a b Mk
A, =la, b, h,
g by Hhy

Onpenennrear A, cocTapieHHBIH H3 KO3(ppULHEHTOR NPH HEH3BECT-
HBIX cHeTeMbl (1), HasbiBaeTcs onpefesuTeeM AAHHOH CHCTEMBI.

[osesso sameTutsh, uTo ompezenutenn A, Ay, A, noaywaiores
¥3 onpejesHTe/]st A MPH MOMOMIH 3aMeHbi COOTBETCTBEHHO €ro MepBoro,
BTOPOro M, HaKOHell, TPeTbero croJibua-—CcToa6uoM CBOGOIHHIX YJeHOB
NaHHOH CHCTEMBI,

Ecan A #0, To cHereMa (1) uMeeT eIMHCTBeHHOe pelueHHe; OHO
onpeneagerca GopMynaMu

_'d' —_——y _Af
x-—-E—, y__-E-, Z—E—-.

>

-MpeanonoxuM Ténepb, 4TO OMpENEJHTENb CHCTEME paBeH HYJI0;
A=0. Ecan B crysae A=0 xoTa Gkl OXHH H3 OmpejesuTeNelt A, Ay
A, orauueH OT HyJst, TO cucreMa (1) coBceM He @MeeT peleHni,

B cayuae, korna A=0 u onHOBpeMeHHO A,=0, Ay==0, A,=0,
cHcteMa (1) Takxke MOXeT COBCEM He MMeTb pelleHWH: HO ecau
cucrema (1) mpm STHX ycnOBHAX KMeeT XOTSl Gl 0JHO pelleHHe, TO OHA
HMeeT GeCKOHEYHO MHOTO pasaHuHBIX pemcHuil. ORHOPONHON CHCTEMOR
TpeX YpaBHEHH} MNepBOH CTEMeHH € TPeMA HEHM3BeCTHHIMH HASBHIBAETCH

CHCTeMa BHIa*
ayx by -+-c2=0,
azo’-"f' bsy+c,2=0,
g%+ bgy+cs2=0,

@)

T. . CHCTeMa ypaBHeHHHA, cBOGORHbIE UY/NEHH KOTODBIX PaBHH HYJIO,
OueBHHO, 4TO TaKas cHCTeMa BCeraa HMeEET pelleHHe! x=0, y—0,
z=0; OHO HaswBaercs HyJesnM. Eciu A #0, T0 970 pemenne
ABJSETC eAUHCTBeHHHM, Ecau e A=0, To oguopojHas cucreMa (2)
HMeeT GeCKOHEYHO MHOrO HeHYJeBHX pelleHHM,

194

’!

-

B 3anavax 1236—1243 rtpebyeTcss YCTAHOBHTb, 4TO
CHCTEMBl YDABHEHMH MMEIT €JHHCTBEHHOR pellieHHe, U

I

' . HaWTH ero.

) 1236, ( x+ y— 2=236,

: - I x4+2—y=13

I \y+2—x= 7.

j 1238, ( 2x — 4y + 92 =128,

1237, ( x4+ 29+ z=4,
3x —5y+ 3z =1,

2x+T7y— 2=28.

1239, (2x+ y= 5,
{ 7x + 3y — 62=—1, X+ 3z2=16,
7x 4 9y — 9z =5. Sy — z=10.

1240, (x+y+2=36, 1241.°( 7x+ 2y-3z— 13,
{ 2x—=3z=-17, ox— 3y4-2z=15,
| 6x—5z=17. 10x — 11y + 5z = 36.
1242, (x+y+z=a, 1243. (x—y+2z=aq,
| x—y+z=0b, x+y—z2=0b,
x+y—z=c. , y+z—x=c.
1244, Ha#iTi Bce pelieHHs] CHCTEMBI
x+ 2y —4z=1,
2+ y—bz=~—1,
X=— Yy— 2==2,
1245, HaiiTu Bce pelleHHSsT CHCTEMBI

2x — y+ z=-2,
x4+ 2y + 3z=—1,
x—3y—2z=23.
1246. Hafitu BCe peuleHHS CHCTeME
3x— y+2z=5,
2k — y— 2=2,
4x — 2y —2z2=-3.
1247, Onpenenurb, NpH KakKHX 3HAYEHHAX a4 H b cu-

cTeMa ypaBHEHHH
3x—2y+ z=0,

5x — 8y + 9z2=3,
204 y+taz=~—1
i 195



1) uMeer eIUHCTBEHHOE pelIEHHE;

2) He.diMeeT pelleHHH;
3) HMeeT 6ECKOHEUHO MHOTO pelreHHH.

1248. JloxasaTb, 4TO €CJIH CHCTeMAa ypaBHEHHH

[ ax+ biy=c,,
1 @ox + by =y,
: azx + by =4
COBMECTHAa, TO
- a b ¢
Qy b, Co =0.
as by ¢

1249. Ha#iTu Bce pelieHHA CHCTeMH

2+ y— 2=0,
[ x+2y+4+ z2=0,
2x — y+32=0.

1250. HafiTH BCe pemeHns cHCTeMBbl

X— y— z2z=0,
‘ x4+ 4y+22=0,
3x+7y+32=0.
1251. OnpenennTb, NOpPH KaKOM 3HAYEHHH @ CHCTEMA
OJHOPOJAHBIX YPaBHEHHIt
3x— 24+ 2=0,
ax — 14y + 152 =0,
¢ x4+ 2y— 3z2=0

HMeeT HeHyJeBoe pelleHUe,

§ 6. Onpeneaurenn yeTBEPTOTO MOPSAIKA

Bee cpoficTBa omnpeneauresedl, nepeunciacHHEe B § 4, oTHocaTCS
K ompejeJuTeasM JoGoro mopsaka. B HacrosmeM maparpade caeiyer
TNPHMEHHTh 8TH CBOHCTBA A/ BHIYHC/EGHHA ONpeje/HTeNeil YeTBepToro
nopsaKa.
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OBMecCTHa, TO

1262, [ —3 O 0
3 22 0
1 3 —1
R’ -1 5 3
- 1254, |2 -1 |
g 0 1 2
3 —1 2
3 1 6
- 1256, 8 7 2
' —8 2 7
4 4 4
E - 0 4 =3
1268. la b ¢ d
by a« d:iE
oy cdl almb
dowe bRig
1260. | 0 a —b
B . {a° 0 —¢c
b ¢ 0
d e 0

B samawax 1232—1260 Tpefyercst BHIYHC/IHTL Ompe-
JHTEJH YeTBEPTOrO MOPSAKA.

0 1263. |2 —1 3 4
0 0 -1 5 -3
01" 0 06 -3}|°
5 0 00 2
0 1255, |2 3 =3 4
—1 2 1 =1 2
3|° 6 2 1 i I
1 oy 2 3 0 =5
0 1257. |0 b ¢ d
10 b 0 d ¢
5|° c d 0 bl
2 d ¢ b 0
1259. |a b ¢ d
e ¥ b ¥
g ¢c d a bl
b o8d a
—d
—e
ol
0

1261. lokasaTs, 4TO ecsid CHCTeMa ypaBHEeHHIT

A1x+Bly+Clz+D1=U,
A2x+§29+czz+ﬂ2=0.
Ay + By + Ciz + Dy =0,

Ag+By-+Caz+ D=0
A, B, C; D
4, By, C, D, —0
BB, Codlhy |
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OTBETHI H YKA3AHHS K 3ATNAYAM

YACTb NMEPBAS

1. Cu. pne. 54. 2, Ykasauue, Ypasmenane |x|=2 skpu-
RAMCHTHO ABYM YDaBHEHHSIM: x¥==—2 H X ==2; COOTBETETBEHHO HMee M
ase toukn: A, (—2) u A, (2) (pue. 55). ¥pamueune |x — 1| =3 sksus

S
H ¢ E 0 D F A Vif
+ + o " —0—
2 3
. e
11\
7
.’ X
Z
Puc. 54.
BaJNICHTHO ABYM YPaBHEHHAM! x — | = —3 ¥ x — 1 =23, oTKyna naxo-
AHM x= =2 H Xx=4 H COOTBETCTBYOLIHE HM TOuKH B, H B, (puc. 55).

B ocTafpHBIX cryyadx peiweHHs aHaforuunsl, 8. Touky pacrnofioxems::

1) cnpara ot Touxu M; (2); 2) caeea
7 ot Touxki M, (3); BK.I0uaA Touky M,;
3) cnpasa ot Toukn M; (12); 4) cae-

_g; g fé ' “?’ —»~ B3 OT TOYKH MQ(_;’.), BRIIOYAs
| ; Puc. 55. Touky M,; 5) cnpaBa oT ToukM

M; 7)) 8) BHyTpH oTpeska, orpa-

nuuenHoro ToukaMu Mg (1) m M, (3); 7) BryTpH oOTpeska, orpanite
yennoro TtoukamMu My (—2) u M, (3), Bxmovas Toukn M, uH M,
8) BuyTpn orpeska, orpamxueHHoro Toukamu A (1) uw B(2); 9) Bre
01peska, orpanxuenHoro ToukamMH P(—1) u Q(2); 10) Bue oTpeska,
orpaHHuenHoro Toukami A(l) u B (2); 11) BEYTPY OTPe3Ka, orpaHuIeH=
Horo ToukamMH P (=1) H Q(2); 12) BuyTpH oTpesKa, orpaHHYEHHOro
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qouxava M (3) m N (5), Bkmouas Touku M m N; 13) eme orpeska,
orpanuyennoro ToukamH M (3) n N (5); 14) BHe oTpeska, orpaHHyeH-
goro Toukamd P;(~—4) u Q;(3); 15) BuyTpH OTpe3sKa, OrPaHHYEHHOTO
mouxami Py (—4) u Q,(3), ekmouas Toukn Py u Q,. 4. 1) AB=38,
AB|=8; 2) AB= =3, |AB|=3; 3) AB=4, | AB|=4; 4) AB=2,
AB|=2:5) AB= =2, |AB|=2; 6) AB=2, |AB|=2. 5. 1) =2;
9) 5 3)1; 4 —8 5) =2u2 6) —1 5 7) —6 1 4; 8) =7 n =3.
8. 1) Buytpn oTpeska, orpaHHUEHHOTO TOYKaMH A(—=1) n B(1); 2) Bue
OTpe3Ka, OrPAHHUCHHOrO TOYKAMH A(—2) u B(2); 3) Buyrpu oTpeska,
OrpaHHUEHHOrO TOUKAMH A(=2) u B(2), Bkmouas ToukH A u B;
4) e OTpPe3Ka, OrPaHHYEHHOTO TOUKAMH A(—3) u B (8), exJsiovasn
qouxn A u B; B) BHYTpH OTpeska, orpaHHueHHOro Toukamu A (—1)
u B (5); 6) BHYyTpH OTDe3Ka, OrPaHHUCHHOLO TOUKAMH A(4) u B(6),
prmouan Toukn A u Bj 7) Bue oTpeaka, orparuueiHoro Toukamu A (—1)
y B(3), BKMOYAaT TOUKH A w B; 8) BHe oTpeska, OrpaHHYEHHOrO
moukamy A(2) n B(4), Bkmouas Toukn A u B; 9) BHyTpu oTpeska,
OrPaRHUEHHOTO TOUKAMH A(—4) a B(2); 10) BHe oTpeska, orpas-
wennoro toukamu A(—3) m B(—I); I1) sayrpa orpeska, orpani-
yenworo toukaMu A(—6) u B(—4), BKIOYAT TOUKH A n B;
12) BHe OTPE3Ka, OrPAHHUCHHOrO TOUKAMH A(~3) n B(l), Braouaa

D% 5 5 ——g
- AB cB 1 AC BC I,

8. ?L.;-:-é-z.= 3 3z=mﬂgicia=§'§4= -4 ?'4_542——4*’
S g e

AB T~ 8" '

X1+ X2
2

toukh A m B. 7.1 1; 2 _%;

_—=—%; asﬂ

. 1L, x== . Jd2. 1) 45 2) 2

4) —=2; ) —-;i,-- 3. 1) —lg—: Dp==—r;
4) 7 5) 3 6)0 14. 1) M(—L1I);
2} N(IS)). 15. (5) u (12). 16. A(7) u
B(—41). 17. Cwm. puc. 56. 18, A, (2 0),
By(3; 0), Ci(—5 0), " Dy(=3 0),
E. (=5 0). 19. A4(0; 2), B,(0; 1),
Cy(0; —2), Dy(0;1), Ey@© —2): FT_
20. 1) (2 —=3) 2) (=8 =2) -
Qe A% i --
6) (a;'—>). 21 5 2); ~3; —1); 1
3) (2, —2); 4) (2:5); B5) (=3 —5) =
6) (— a; b). 22. 1) (=3; —3); c
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» 3); —a, = o) . i
2) (—2; 5); 3) (4 —3). 24. 1)(=5; —3); Puc. 56.
2) (—3; 4); 3) (2; =—7). 26. 1) B mepeoit
M TpeThell; 2) BO BTOpoft M ueTBeprofi; 3) B nepBod H Tperbed;
4) po BTOpOR u uerBepTo#; 5) B mepBoH, BTOPOH H uETBEPTOH;
6} BO BTOpOIt, TPeThell H ueTBepTol; 7) B mepBOM, TPETbeH H UeTBEPTOMH;

1

8) B nepsoit, Bropot u TpeTed. 26, Cm. pue. 57. 27. (3‘, —-—),

(22) (33) w-2 o = (5-Fa) (5-F)
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(g' 2 ﬂ), (4; —-é- :rr,), (3;1{-—2). 29. C(3: %n) u 9(5'. -

on s [ _3_
30. (1;--3—]. 31.A(3. 2), B(z, - )

14
EG2—m), F@n—1). 82. M (30), ‘Mg(l;

3
54 0 J o el .o

M, (5. - ]2), Me (3 ), Ms(l, - n). 33, (6, z
34.d= V p? + pI—20,p, cos (0,—8,). 35. d=7. 36,9 (17—4V'3) x5, ex.
37. 2(134+6V2) ks. en. 38.28 V'3 «s. en.

39.S = %- 0102 [sin (8;—8,)]. 40. 5 kB. en.

A 41. 3(4 V3 — 1) kn. ea.  42. M, (0; 6),
M, (5 0), M; (V25 V2), M, (5. =5V3),
- . M;(—4 4V3), M;(6V3; —6).

B - 43. M; (5'; "g')’ 1‘42 (3; n), MS (2; .:61}’

e 3 M;(E;—%—n), Ms(fa;—-g). 4 13
s 9) =3,  3)0; 4)5 5 —5 6)2
¢ 4. ) X=1,V =39 X=m—d V=m0 9

) Xiuk MY o 27 & B) Xies by [ABRS,
Pue. 57. . 48.(3; —1). 49. (—3; 2). 52. 1) X =—8,

Y=6V3; 2 X=3V3, Y=-3
3) X=V2, Y=—V2.53.1)5 2 13 3) 10, 54. 1) d=2, en%;
2) d=6,0=—2; 5 d=t, 0= 2. 55 1) d= V7, 0=~

E

—

2) d =5, 9=arctg-—§—-—n; 3)d=13, B=n—arctg%; 4)d=1V 234,

= — arctg5 56, 1) 3; 2) —3. 57.1) (—=9;3); 2) (=9 =7).

58, 1) (=15, —12); 2) (I; —12). 59, —2. 60, 3—]{—_%-_—4-. 61. 4.

62. 1) =5, 2)5. 63. 1)5 2)10; 3)5 4)V5; 5) 2V2; 6) 13.
64 137 xs. en. 65. 34 k8. en. 66. 83 xe.en. 67. 13,15, 68, 150 kz. e,
69. 4V2. 78 < MyM,M; — Tynofi. 75. < BAC == 45°, <= ABC = 45°,
22 ACB =90°.76.60°. ¥ ka3 aH 1 €. BEIYHCIUTb AJIHHAE CTOPOH TPEYroJibe
H1Ka, 2 3aTeM MPHMEHHTb TeopeMy KocuuycoB. 77. M, (6;0) u M, (—2;0).
78. M, (0; 28) u M,(0; —=2). 79. P,(1;0) n P, (6,0). 80. C, (2 2),
Ry = 2; C,(10; 10), R, = 10. 81, C, (—3; —5), C; (5;.—5). 82. M,(3; 0).
83. B(0; 4) u D(—1; —3). 84. YcroBHKO 3afauH yI0BJETBOPSAIOT ABa
KBajpara, CHMMETDHYHO DAacnoJIOMEHHBX OTHOCHTEJLHO CTOPoHn AB.
Bepuimael onHoro Keagpara cytk Touku Cy(=5; 0), D, (—2; —4),
sepmunn _Apyroro = C,(3; 6), D,(6;2). 85 C(3 —=2), R=10.
86. (1; —2). 87. Q(4; 6). 88. Cepenuum cropon AB, BC, AC coot-
BETCTBEHHO CYTh (2; —4), (=1; 1), (—2; 2). 89, 1) M (1;3); 2) N (4; =3).
90. (I; =3), (3; 1) u (=5;7). 9. D(=3 1). 92. (5 —3), (1; =5).
93. D, (2 1), D:(—2;9), D;(6; —3). Yraszauue, Yersepragm Bep-
wHHa napadnesorpaMma Moxer OHTh NPOTHBONOMOKHON M060H H3 AaH-

200

s, (—11; —3). 99, 4.

108. x=

o) —30

Apx. TaxuM o6pasoM, YENOBHIO 3afaud YAOBJETBOPSIOT TPH mapaJie1o=
rpamma.  94. 135 95. (% —1) u (3; 1). 96 ("5"‘ —2). 7. V7.

AB
100. l,uﬁﬂm hyem —— = —3;

BA 2

! Ay =~ = — 7. 101 A(3;=~1) u B(0; 8). 102, (3 —1). 103. (4 ~5). :

3
104, (—9;0). 105. (0; —3). 106. I :3, cyutas oT Toukn B. 107. (4-l; l).

2
mkXtt Bt Vet 09, M(—150), C(0;2)
3 . o ] LGl

3 3 y
5 b 19%. =19
112, ‘(ﬁ a; 'Eab). 113. (E-a, "‘2-'1—0).
=y + ny, + pys :
m¥ntp 115. (4; 2).

111. (5 5).

mx, + nx, -+ px;
m4+n+p '

114, x=

~ Ykasamue. Bec 0HOPOMHOM NMPOBONOKH NMPONOPIUHOHANEH €€ IJTHHE.

116. 1) 14 kB, exn; 2) 12 kB, en; 3) 25 k. en. 117. 5. 118. 20 ks. ex

1 i 1
119. 7,4- 120. x—'-"lT, ym4T]-. 121, xﬁ-ﬁ, y—3§.

122, (0; —8) wman (0; —2). 123, (5; 0) wan (—%; 0). 124, (5; 2)

B (2, 2). 125. C, (=—7; —8), D,(—6; —4) um C,(17; —3)
D, (18 —4). 126 Cy (=2 12), D, (=5 16) wm cg(—z; 3),
D, (—5; %) 127. 1) x=x"43, y=y 44 2) x=x—2,

y=y +1; 3) x=x—3 y=y +5 128 A(4 —1), B(0; —4),
C(2,0). 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) (—21);

3) (0; —1); 4) (=5;0). 131 1) x= x'—y2’ T I8 x'V32+y’;

2)"“%' y'=';;’§ﬂ5 N x==y, y=x 4 x=y¢,

y=—1x; 5) x=—x, y=—y. 132 ABVE: 1), B(V§ 3),

cG V7). 8. 1) MOV 2V3), N(—3VT 2V5),

P(—=V2; —2V2); 2) M(1; =3), N(5; 1), P(—=1; 3); 3) M(—1; 3),
N (=5 —1), P (1; =3); 4) M (—=3; —1), N (1; —5), P (3; 1). 134. 1) 60°
135. 0'(2; —4). 136, x=x'41, y=y —3.

137. kw%x'—l-%!/, B’=‘-—-g*x'+—g-y’. 138. M, (1;5), M,(2; 0),
M, (16; —5). 139. A(6; 3), B(0;0), C (5 —10). 140, 1) O’ (3; —2),

o = 90% 2) O'(—1; 3), a=180% 3) O°(5; =~3), a=—45°

PR gl 15, )
Ml x=—x' ==y 49 y= ¥ — = ¢ — 3 142. M, (1; 9),

M, (4;2), My (1;~3), M, (0; 24V3), M;(14+V3; 1). 143. M, (0; 5),
M, (3;-0), - M;(—1; 0), M,(0; —6), Ms(V3;1). 144. M, (2 0),

Mo(1—5), (55, (2 =F), me(25). 15 a0, (VB 5),
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7 n 7 5

Mg (2; —-27), : Ms (2; lﬁ)’ FM{ (2; ‘E n)y ME (4; -‘ﬁ ﬂ}-
146. f(x, y) = 2ax — a®. 147. 1) f(x, y) = 2ax; 2) [ (%, y) = —2ax—a?,
148, f (x, y) ==4x"+ 4y + 202, 49. f (x, y) = 4x? + 4y® — 4ax —
— day + 42> 160, f(x, y) =22+ y?—25. 151 f(x, y)==2xy — 16,
152, TIpu noBopoTe KOOPAHHATHHIX OCEH BhIpaXieHHe (QYHKIHH HE Me-
usiercd. 153. (3; 1). 154, Taroflt ToukH He cymectsyer. 155, = 45° nau
+ 135° 156. 30° 120°, — 60°, = 150°. 157. Touku M,;, My u M; ne-
saT Ha JuHUM, ToukKH M, Mz u Mg He Jexar Ha Hell. YpaBHEHHe
OIIpeJIEJ'IFIET GHCCE!KTPHCY BTOPOro H YeTBepToro KOOPDJAHHATHHIX YTIJVIOB

Y M v

aJ : &

M
M,
I i

M,

AN

Puc. 58. Puc. 59,

(puc. 58). 158, 1) (0; —B), (0; 5); 2) (—3; —4), (—3; 4); 3) (5 Q);
4) na paHuofl JMHWA Takok Toukw Her; 5) (—4; 3), (4; 3); 6) (0; —5);
7) Ha pmauHO® JIMHHY TakoH TOUKH HET. VpasHeHue onpejetseT OKPyK=
Hoets ¢ umentpom O (0; 0) m pamuycom 5 (puc. 59). 159. 1) Breceks
Tpuca TEPROTO H TPETHErO KOOPAHHATHEIX YrJ/IOB; 2) GHcceXTpHuca BTO=-

poro H 4YETBEPTOr0 KOODAHHATHHIX
7 yrJaoB; 3) npaMas, napaanebHas
y-5=0 ocn Oy, oTcekawlias Ha MOJOXKH=
= TeJssHol nmoayocH Ox, cuuTas OT Ha-
yasna KOODAHHAT, OTPE30K, PaBHHIf 2
(pue. 60); 4) npsiMas, napanegbs
Hag ocd Oy, OTCEKalOUlas Ha OTPH-
 pareasuno#i noayocu Ox, cuuras or
, . &  Havaia KOOPAMHAT, OTPe30K, pas-
"G Bt 3 (puc. 60); 5) npsmas, napas-
U+2=0 JeapHast ocu Ox, oTcekalouwas Ha
moJoxKHTeNBHOR noayocu Oy, cuuras
OT HauaJa KOOPAMHAT, OTPe3oK, pa-
srmi 5 (puc. 60); 6) npsmas, na-
pasenpHas ock Oy, oTceKawollas
Ha orpruareasHoii moayoch Oy,
cuuTast OT HavaJa KOODIAWHAT, OTPE3oK, PaBHHA 2 (pne. 60); 7) npamas,
cOBMAJAIOMAas ¢ OCbl0 opiuHaT;, 8) mpaMas, coBnajaioumas € OCbio
abeuuee; 9) JIHHHS COCTOMT X3 JABYX TPAMBIX: GHCCEKTPHCH NEPBOro
H TPETHEr0 KOODJAHHATHHX YrJOB M NPsIMOH, coBnanammei ¢ OcChbio
opaunaty 10) JHHHA COCTOMT H3 ABYX NPAMBEIX: OHCCEKTPHCH! BTOPOro
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z+I3=0
T-2=0

Puc. 60.

S

Ry

M YeTBEPTOrO0 KOODAHHATHHIX YIJOB H mpaMoil, cosnagawouel ¢ ocwio
abenrce; 11) AMENSA COCTOHT H3 NBYX GHCCEKTPHC KOOPAHHATHHIX Yr.02
(puc. 61); 12) auuHs cocTouT M3 ABYX NpPSAMBIX: NPAMOH, coBnanawouiei

¥
Y
i . 6’_ z
Pue. 61. . Puec. 62.
&
y
sl s z :
“? l‘f" G+7=0
8 g
- J : z Y+4=0
Puc. 63. Puc. 64.

¢ ochlo alcurce, H npsMofi, coBmajnalolel ¢ ocblo OPAHHAT, 13) MHIHUA
COCTOMT M3 JBYX NPSIMBIX, NapaiesbHBIX OocH abeuuce, KOTophie orce-
Kal0T HA OCH OPAHHAT, CUHTAsl OT HauaJa KOOPAHHAT, OTPE3KH, paBHuE 3
u — 3 (puc. 62); 14) suHudA cocTOHT

M3 JBYX NPAMHX, NapajieNbHEIX

ocH "0y, KOTOpHE OTCEKAaloT Ha .
NOJIOXKHTENbHON ToayocH Ox, cunTas la
OT Hauala KOOPAHHAT, OTPe3aKH, >
pasume 3 u b (puc. 63); 15) mumna
COCTOMT W3 JBYX NPSIMHX, Napa-
aenbHbiX 0¢H Ox, KOTOPble OTCEKAIOT

Ha oTpuuarenbroi noayocu Oy, cuu-

Tas OT HauaJa KOOpAMHAT, OTDPE3KH, 7
paeune 1 u 4 (puc. 64); 16) auunsn
COCTOMT H3 TpPeX NPAMHX: TNpAMOH,
coBmajaloueis ¢ ochio albcllHee, H
JBYX TNPAMBIX, NapaJJesbHbX OCH
OpPIMHAT, KOTODHE OTCEeKaloT Ha MOJOXHTENbHOX MoJyocH abcuuce,
cuNTas OT Hauaja KOODIHHAT, OTpPEe3KH, paBHele 2 u 5; 17) jqunug co-
CTOHT H3 ABYX Jyuell: GUCCEKTPHC MNEPBOTC H BTOPOrO KOOPAMHATHHLIX
yraos (puc. 65); 18) auHHA COCTOHT H3 ABYX Jydeil: OucCeKTpuC
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Puc. 65.



NepBOro K YEeTBEPTOro KOOPAHHATHMX YrioB (puc. 66, a); 19) muuua co.
CTOHT H3 JABYX Jyueit: GHCCEKTPAC TPETBErO0 H YETBEPTOro Koop-

JHHATHHX yraoB (puc. 66, 6); 20) MUHUS COCTOHT H3 ABYX Jyuel: Grc. -

CeXTPHC BTOPOrO H TPETbEro KOOPIAMHATHHX YIMIOB (pue. 66, &);

g Y
Y
— g Vi
V/ Z i Z Z
y &
a) 5 Z
Puc. 66.

21) JIMHHA COCTOMT M3 ABYX Jyded, PAcmONOKEHHHIX B BEPXHed mouy.
IVIOCKOCTH, BHIXOASIMX K3 ToukH (1; 0) ¥ HanpaB/JeHHRIX TapaaiensHo
GHCCeKTPHCAM KOOPAMHATHWX YIJOB (PHC. 65); 22) JIMHHSA COCTOMT M3
[ABYX Jyueil, DPacmoJoKeHHHX B BEPXHEH  MOJYIJIOCKOCTH, BEIXOISLIHX
u3 ToukH (~2; 0) H HanpaBAeHHHX Mapas/eNibHO GHCCEKTPHCAM KOOp-
- AMHATHBIX YrJaoB (pHc, 65); 23) OKPYKHOCTB C UEHTPOM B Havaje Ko-
OPAHHAT ¥ Paauycom 4 (pue. 67); 24) okpyxHocTb ¢ uentpom Oy (2; 1)

u paguycoM 4 (puc. 67); 25) okpyx-
Y HOCTH ¢ UEeHTpoM (—5; 1) u pagny-
k\‘?

‘coM 3; 26) OKPYXHOCTH € LEHTpPOM
(1; 0) n paauycoM 2; 27) okpyx-
Hocte ¢ uestpom (0; —3) u pagmy-
coM 1; 28) JHHHS COCTOMT M3 OAHON
Toukd (3; 0) — BHIPOX/JCHHAR Jii-
HHA; 29) JIHHHSL COCTOHT H3 OAHOI
ToykH (0; 0) — BEIPOKIEHHAS JUHKS;
30) HET HH oaHOM TOYRH, Kocp-
IHHATH KOTOPOH  YIOBJIETBOPS.JIH
Gb HAHHOMY YPABHEHHIO («MHHMAT
JHHHS»); 31) HeT KM oaHOH Touk:,
KOODJMHATH KOTOPOH YIOBJETEO-
pand OH JaHHOMY YPABHEHHIO
Puc. 67. («MuuMast auuna»), 160, Jluauu 1),
2) 1 4) NPOXOAAT YEPe3 HAYAJIO KO-
opaunat. 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) sumua ¢ ocblo Oy He mepecekaeTcss; 4) JHHHS ¢ KOO/
HaTHBIMH OCsSIMH He mnepecekaercs; 5) a) (0; 0), (12; 0); 6) (0; 0),
(0; —16); 6) a) mmuus ¢ ocbio Ox He nepeceraercs; 6) (0; — 1), (0; —7):
7) AMHHS C KOODAMHATHBIMH OCAMH He nepecekaercs. 162.1) (2 2),

(=2 —2); 2) (1; —1), (% —0); 3) (3; —4), (1 Z -—4%); ) i

He nepecekatored. 163 Touku M), My u M, AckaT Ha JaHHOA JIHHHK;
204

YuRH Ms; w M, He Jexar Ha meft. YpaBuenue onpenenseT OKPYKHOCTb
ue. 68). 164. a) (6; %) 6) (6; —‘%); B) (3; 0); r) (2 V3, -g);
psMas, TIEPrEeHAMKYAspHaa K NOJSIPHOH OCH H OTCEKAaloLlasl Ha HeH,
gHTas OT noJioca, OTPesok, pasumi 3 (puc. 69). 165. a) (1; %);
(2; ig-) H (2; % :1): B) (V?: -}) H (ﬁ; -ﬁ—n); npaMas, pac-

HOJT0KEHHAS B BEDXHEH MOJAYIJIOCKOCTH, NapajjiesbHas TOJAPHOH ocH

A
™| v
k
X 7
P=5iné
o
g
Puc. 68. Puc. 69.

]

Puc, 70.
H oTCTOSILLA OT Hee Ha paccToAuud 1 (puc. 69). 166. 1) ORPYKHOCTD C LIEH=
TPOM B MOJIOCE H PaTHYCOM 5, 2) ayu, BHIXOAAWMMI H3 NOJOCE, HAKIOHEH
HEH K MOJIAPHOA OCH TOJ, ymom% (pre. 70); 3) Ayy, BHXOXAMMHA H3 MO~

N - T
| oca, HAKJOHEHHBI XK MOJSIPHON OCH MOK YIVIOM e (pue. 70);

' 4) mpAMas, NEepreHAMKYAAPHAs K NOAAPHOR OCH, OTCeKaollas Ha Heil,
cudTasi OT ITOJIOCA, OTPe30K @ ==2; §) npsAmas, pacnonoxeHHad B Bepx-
' Heli NOMYIVIOCKOCTH, MapajJiesibHas MoJd HOH OCH, OTCTOALlAfA OT Hee
Ha paccTOsHHH, PaBHoM 1; 6) OkpyxkmHOCTb ¢ neHtpoM C;(3; 0) u pa-

auycom 3 (pue. 71); 7) OKpYXRHOCTB € LEHTPOM 62(5; -g’-) 4 pajuys
‘com 5 (puc. 71); 8) JuHHA COCTOMT M3 ABYX JyueH, BHIXOAALIAX H3
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moMoca, ONMH M3 'XOTOPHX HakK/oHEH K MOJMApHON OCH moA yraom %‘.’

i

5
a Apyroft — Noj yrJom T (pre. 71); 9) JHHHA COCTOHT H3 KOHIeH-
TPHYECKHX OKDYXKHOCTel ¢ LIeHTPOM B IOJIOCE, PAfHYCH KOTODHIX p
A -
onpeaensiorea no gopmyne r=(—1) -g-l-:m, rae n — qoboe uenoe

TIOJMIOKHUTENbHOS YHCAO HJH Hyab. 167. Puac. 72 u puc. 73. 168. Puc. 74
u puac. 75. 169. Puc. 76. 170. OTpe3ok, mpuMbHIKaloOLHi K N0MOCY, HMeer
LUIHHY, PaBHYIO —g—; Kax/Ibii M3 OCTaJbHLIX OTPE3KOB HMMEeT JJIHRY,
pasnyio 6; (puc, 77). 171. Ha nartb vacreit (pue. 78). 172, P(l?; -;—
(puc. 79). 173. Q (81; 4) (puc. 80). 174, Npamue x = y=0. 175. Ips.
mple x = a==10, 176. IIpameie y £+ b=0. 177. y + 4=0. 178 x—5=0,
179. 1) Ilpsmas x — y = 0; 2) npamas x <+ y = 0. 3) npamas x — 1=,
4) npsvas y—2=0. 180, ITpamuie 4ax + c=0. 181, x? 4 y? = 2,
182, (x—a)?+ (y~B)?=r2 183. x24y?=90. 184, x?+4 y? =18,
. 2

2z
185. x*+y’=a 186. (x—4)?+4y2=16. 187, ’2‘—0 + f{.é_ =1
188, TTE= 13 189, y?= 12x. 192, y?=2px — napaGo.a,
xL‘.‘ 2 x2 2
193. 55 -+ -5-!9— = 1 — aaaHme, 194. o ‘%-n: | ~ runep6o.ia.
2 2
195. % - % == | — 9,71H1C, 196. Tlpaas BeTBb rHmep6o.sl
X _ ¥ ? o 20 — = =2
=B = L. 197, y* Ox = napaGoua. 198. p cos 6 = 3. 199, 9-_3.

200, tg@=1. 201. psin@+5=0, psin@—~5=0. 202. p = 10cos 6.

203. YcaoBHio 3a7ayu YAOBJETBOPAIOT JiB€ OKPYMHOCTH, YPABHEHHS
KOTOPHIX B MNOJSPHEIX KoopauHaTtax p-+6sin8=0, p—6sin® =0,
x=acost,| x° y? ab cos t
204, . } — 4 ==, 205, x= £
* y=>bsint .a’*‘+ b? . Vasin?f + blcos? f -
y= absint . 206, x=— ab cos 1 ’
V a%sin? t 4 b2 cos? ¢ V b%cos?t — a2 sin? ¢
ab sin t

¥

12
| — . 207. 1 X =— =t; 2 x=2pct Qf,
V b2cos? { — a%sin® ¢ . 2p’ ! ) ot

y=2pctgt 3) x=%ctg"’%, y=pctg-£—. 208. 1)
x = R sin 26, } ) x=2pcig29,}
y = 2R sin? 6; y=2pctg0.
S % 9y y°

2) x-+y - =O; 3) -a—z"-'?""l=ﬂ: 4) —‘IT—?'—]“——O;
5) x24y?—2R¢=0; 6) x?4+y2—2Ry=0; 7) 2px—y?=0.
210. Toukn M, M; u M, »nexar wa panHoft mpsiMol; Toukn M, M;
H Mg He ynexar Ha Hed. 211, 3, =3, 0, =6 1 —12. 212, |,-—2, 4,

— 5 u 7. 213, (6; 0), (0; —4), 214, (3; ~5). 215. A(2; ~1), B(~1; 3),
C (2; 4). 216, (1; —3), (—2; 5), (5; —9) u (8; —17). 217, S=17 kB. ex.

| 206

x=2Rcos?0, }
y = R sin 20;

2) 209, 1) x~g'=0;

x'z

£=50

=26

Puuc. 72.

Puc. 77,

Pue, 79.



S 219, Ci(1; —=1) HoTh

6

7
Ca(—2; —10). 220. 1) 24~ 3y +9=0; 2) 8x —y=0: 3) y+2=q
x+y+5=0 6 x+3y—2—

4 Bt dy—12=0 5 oxd
20 1) k=563 9) km—2, b=m2 Y hem—s, b=m

218. C| ('—I: 4) HIIH Cg(%g; _'3_)0
0;

oo ool v

3
Yb=—35,b6=0 5 k=0, pb=3 22 I ——g-; 25

5.
223. 1) 2x 43y —7=0; 2) 3x — 2 — 4=0. 224, 3x+ 2 =9,
2% — 3y —13=0. 225. (2 [), (4; 2), (—1; 7), (I; 8). 228. (=2, —1),
227. Q(11; —11), 228. 1) 3x =2y =7=0; 2) 5y + y—7=0;
3 8x+12y4+5=0; 4) 5x47y4-9=0 5) 6x — 30y —7 =0,
229, a) k=7, 6) k-{ﬁ- B) k=-..-g_. 230. 5y — 2y — 33 =,

3

X+ 4y—11=0, 7x-+6y-+433=0. 231, Tx—2 — 12=0,
5x+y—28=0, 2¢—3y — 18=0, 232, x4+ 1=0.  233. 2x
3y~ 13=0 234, 4x + 3y — 11 =0, x + g + 2= 0, 3x 4 2y—13=0,
235. (3; 4). 206, 4x+y—3=0. 237, x—5=0, 238. YpaBuemue
CTOPOHHl AB: 2% 4 y — 8 =0: BC: X+2y~1=0CAx—y—1=0,

PaBHEHHE MeIHAHH, TNPOBeJeHHON 3 BepuiHH A1 ¥ — 3=0; u3
DePUHE B: x 4y — 3=0; ua Bepumnn C: y = 0. 289, (—7; 0);

(0; +2_:|;_). 242. (1; 3). 243, 3%x—5y+4=0, x4+ 7y — 16 =0,

3x—5y~22=0, x4+ 7y +10=0. 244. YpasueHns CTOPoH npamoy-
FONbHHKA: 2% ~5y 43 =0, 2x — by — 26=0; ypaBHeHHe €ro gnaro-
Haan: 7x ~ 3y —33=0. 245. 5x + y —~3=0— GHCCEKTPHCA BHYTpEH-
HEro yraia; x — 5y ~ 11 == 0 — GuccekTpuca BHemHero yraa. 246, x+y—
—8=0; llx=y—28=0, Ykasaune. Yerophio sazaun YA0BJETBO-
PAIOT JBE TNPAMEIE! OJHA H3 HHX NPOXOAHT uepe3 Touky P # cepenuny
OTPe3Ka, COeNUHsIOMero T09kH A W B; apyras mpoxXoJHT yepes TO4YRy P
napajyieNsHO oTpeaky AB. 247. (—12; 5). 248, M, (10; ~5).

249. P(%; 0). Yxasauue. 3azaua Moxer ObiTh peLIeHa no cJie-

Ayiouwe# cxeme: 1) ycranaBausaem, uto Toukn M u N pacnoJyioxenss

70 OAHY CTOPOHY OCH aGeuuce; 2) HAXOJHM TOUKY, CHMMETPHUHYIO OZHO

113 JaHHBLIX TOYEK OTHOCHTENbHO OCH abceuuce, Hanpumep Touky N,

CiMMETPpHUHYIO Toyke "N; 3) cocraBasieM ypaBReHHe npAMoOH, Mpoxo-

Asauwedt gepes toukn M u N,; 4) pemas coBMecTHO naiijeHHoe ypaBHe-

HHE C ypaBHeHHeM oCH abcuHce, MOYYUM KOOPAHHATH HCKOMON TOUKI.
. . . A n

250. P (0; 11). 251. P(2; =1)s  252. P(2 5). 253. 1) Q=
n 143

2) =%; 3) @==0~ npamse napaiienehsie; 4) @ = arctg —]—I‘-.

254, x —5y+3=0 nm 5x+4y— 11 =0. 255, Ypasuewusn CTOPOH
kBanpata:. 1x+3y+1=0, 3x=—4y-+32=0, 4x-+ 3y —24=0,
3x — 44 7==0; ypanuenue ero BTOPOi AUATOHATH: X ~+ 7y — 31 =10,
256. 3x — 4y + 15=0, 42 4 3y — 30 =0, 3¢ — 4y — 10 =0, dx 4 3y—
—5=0. 257. 2x+ y—16=0, 26+ y+14=0, x—2y—18=0.
258, 3x—y+9=0, 3x+y-+9=0. 259, 29x — 2y 4 33 =0.
262, 1) 8x —7y~271=0; 2) x+9y+25=0; 3) 2x — 3y ~ 13=0;
4) x—2==0; 5) y+-3=0. 264. [Tepresauxyasapus 1), 3) u 4). 266.1) @ = 45°
2) p=060° 8) ¢ ==90° 267. M; (6; —6). 268. 4x -y = 13==0, x—5==0,
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5=0. 269. BC: 3x+4y—22=0; CA: 2¢ =Ty ~5=0
E‘J-VF 83%:-!1- 5y—23 =0, 270. x + 2y—7 =0, x~4y — | =0, x—y-+42=0.
Ykaszauue 3amaua MoxeT OHTh pelleHa Mo cleayloleli cxeme:
1. YeranasaupaeM, uTo BepmiHHa A HE JIEXKHT HH Ha ONHON H3 JAaHHBIX
‘ppaMeix. 2. Haxoauwm Touky mnepeceuends MeinmaH M 0003HauaeM ee
kakoft-nHGyap GykBoil, Hanpumep M. 3. Ha npamoft, npoxonsmeii uepes
touky A 1 M, crpoum orpezok MD = AM (puc. 81). 3arem onpene-
JsieM KOODAHHATH TOUkH D, 3Hag TOUKY M — cepennny orpeska AD
¥ omuH u3 ero kouumos A. 4. Yera-
HABJHBAEM, UTO 4YeTHIPEXYrOJBHHK
BDCM —napaanenorpamm (ero gua-
FOHAJIH B3aHMHO JJATCA TOMONaM),
cocTaBJsieM ypaBuenus npsamsix DB
u DC. 5. BbiuAcaseM KOOPIHHATHI
Toyer B u C. 6. 3nasg XoopAHHATH
BCeX BEpIIAH TPEYroJbHHKA, MBI
MOXEM COCTABHTH YDaBHEHHA €ro
cropon. 271, 3x =5y —13=0,
8x—3y 4+ 17=0, 5x- 2y—1=0.
272. 2x—y + 3=0, 2x 4+ y—7 =0, Puc. 8.
x-—2y—-6=ﬁ0. Yxaaann;é .
: H3 CTOPOH yrJa na
'I:r?;lxﬁa ﬂi,o'l{lom;oqxa, c;?mme}'rpmnaﬂ Touke A OTHOCHTENBHO GHCCERTPHCH
970ro0 yraa, GyAeT Jexath Ha Apyroi ero cropoxe. 273. 4x—3y + 10=0,
7x4+4y—20=0, 3x+4y—5=0 274 4dx+Ty—1=0, y—3=0,
4x + 3y—5=0. 275. 3x + Ty—5 =0, 3x + 2y—10=0, 9x +- 11y+-5=0.
976. r—3y—23=0, 7x+9%+19=0,  4r+3y+13=0,
977 x + y—7 =0, x 4 Ty + 5=0, x—8y + 20=0. 278. 2x + Jy—65=0,
6x—7y—25=0, 18x 4 13y — 41 =0. 279. x + 2y =0, 23« + 25y =0.
280, 8y —y—24=0, 283, 3x+ y=0, x=3y=0. 284, 3x 4 4y—1=0,
7x + 24y —61=0, 285 1) a=—2, 5y—33=0 2) g ﬂ..%;;,
x—56=0; a,=3, 5x- 8=0; 3) a=1, 3x~8y=0; ay=+,
33y — 56y =0. 286. m=7, n==2, y +3=0, 287. m=—4, n=2,

x—5=0. 288 1) (5 6); 2) (3 2); 3)_ (—i, -Ll,;) 4) (2: _TIT);

5)(_%; 2). 201. 1) MMpn a3 2) npu a=3 u b +* 2; 3) npu

a=3 n b=2 292. 1) m=—4, n+2 W m=4, net —2
9) m=—4, n=2 um m=4, n==—=2 3) m=0, n— moGoe aHaues

nxe. 293. m=—i?§—. 294, YesoBuio zajnaud VIOBJETBOPAIOT /1BA 3HAUEs
uua m: my =0, my==06. 295, 1) INcpecekarotes; 2) He mepeceramTCs;

* . Y | X Y_q.
3) ue nepecekaotest. 298. 4 = —7.299. 1) = 4 5 =1: 2) —+ 5=

= y . Y ot B L 89).
3) 'g7;+*3_=1' 4) 2!‘5 P _5-/5 I; 3) 'lfﬁ + 1)12 (pHc )
300, 6 k8. ea. 301, x+y+4=0.302, x+y~=5=0 x~p41=0,
3x —2y=0. 303, PemeHue Hamumem ypanHeHHe HEKOMON mPAMOi

«B OTpe3Kax»:

X

SHES
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Hama sanaua = onpene/mrs snavenus mapamerpos a u . Touxa C (I; 1)
JIEXXHT Ha HCKOMOH NPSAMOH, C/IENOBATeNbHO, €@ KOOPAHHATHI .ILOJ[HEHN
ynoBnereopaTs ypashenuio (1). IToncraBum B ypaBuenue (1) BMecTo
TeKYIHX KOOPAHHAT KOOPAHHATH ToukH C; mocJe NPHBeNeHHS K 061em

BHAMEHATEJHO TIOJYYUM: il

a-b=ab, ()

L]
Teneps 3aMeTnM, uTO miomanb TPEYrOJbHHKA S, OTCEKAaBMOrO MpsMoit

0T KOODAMHATHOrO yrnia, ompexenseres (opMyaofi = S “%b—i +S
B TOM CJyya€, KOrga OTpesKH a H b ONHOr'o 3HaKa, H —Ss= TOM CIy=

yae, KOra STH OTPe3KH PA3HHX 3HaKOB. COMAacHO VeI
. OBH
3anadd GyaeM HMETb: ycJoBH0 Haleit

ab= =+ 4, (3)

Pemum cucreMy ypasmemuit (2) u (3): a-+ b'=4,} a+b=—4,
ab =4, ab=-—-4;
TOrfA moayuuM: a;=2, b =2 ‘33=-"—'2+2V2—, (’2—_"""2""2]/2_;'

gy =—2=2V2, by=—2+2V2. Takun of
. 5 pa3oM, YCAOBHIO 3
ynoeaeteopsawT Tph npsmere. Ilogerasum B ypaBHermeB‘il) nouytz:}lilt?:rg

sHaueHus mapaverpos a u b % 4o L — 1, SIS | =1
2 —242V2 | —2—9Y3
bl ¥
y/rz) -2—2}”2_+ —2+2ﬁ=‘l'

Ilocre ynpowesuss 9THX ypaBHenuf

TIOJYYHM: X + f = 2 =10, (l -+ ﬁ) x4

+(1—V?),y-2=0._ (1=V2)e+

-: (14V2)y—2=0 304. Yeaosio

3a1a4H YIOBJETBOPAIOT CJIeAYVIOLIHE TPH
14, ; —

4 npsavue: (V2 +1)x +(V2_— l)y —
‘ - =10=0,(VZ=1x+ (V24 1)y +
£ S + é“ =lg. 6:--y—103= 0. . 305, 3y —

— 2y—12=0, X — 24 =0.

() 306, x+3y —30=0, 3x+4!§;t60==0,

() 3x=y—30=0, x~12y+60=0.
307. VYcnoBHIO 3anaun yAOBJETBOPAIOT

JABe TNpAMBIE, NepeceKalolIHe COOTBET=
Puc. 82. CTBEHHO OCH KOOpAMHAT B TouKaXx (2; 0),

© —8) n (—4 0), (0: 3). 308, $>
=2x,4,. 809. ITpsveie 1), 4), 6) 1 8) 3anans HOPMAaABHEIME YPABHEHHAMH,

4 3 4 3 '
8310. ) px—gy—2=02) =z x+5y—10=0; 3) 2. .

13
5 2 1
+ =y =1=0 4) =x—=2=0, 5§ - =y —1=0,
13 ' ) V5 Vs J 0

S Da=0p=2Dammp=23) a=Z, p=3 a=—T,

p=3 5)G=—IE-' p=3; 6) an.—.l‘.’ pm"/Q_; 7 a;._._g.ﬂ'

Oo1n

=1 8 a=—B, p=¢q 9 a=p~—x p=g. 312, 1) 6=-3,
Pw:3; N 6=1,d=1;3)0=—4,d=44) 6=0, dHO—)Tqua Q

wuaT Ha npamoil. 313, 1) ITo omHy cTOpoHy; 2) MO pasHble CTOPOHbI;
3) mo oABy CTOPOHY; 4) mo onHy crTopony; 5) no PpasHEE CTOPOHHL
314. 5 k8. en. 315. 6 kB. en. 318, fBaserca Bunykanim., 319, He ss-
aetcs BhIYKAnM. 320. 4. 321, 3. 322, 1) d=25; 2) d =23; 3) d =0,5;
4) d =3,5. 323. 49 kB.'en. 326. B orgomenuu 2:3, cuuras oT BTOPOH
npamoii. 326. P e me nue, 3a1aua 0 TPOBE IEHHH nPsiMEIX yepes TOUKy P
HA PacCTOSIHHH, DPaBHOM 5 OT TOUKH Q, paBHOCHJBHA 3ajaue O TIPOBe-
JIeHV M H3 TOUKH P KacaTeJbHHX K OKDYXHOCTH pajnuyca 5, ¢ neHTpoM
g Q. Buunenum paccrosune QP: QP = V=124 (7—2°2=V26.
Mgt BHAMM, uTO paccroaune QP Goapume paauyca OKPYKHOCTH; cje-

| zoBaTe/MbHO, H3 TOUKH P MOXHO NPOBECTH IBE KacaTeJbHHE K STOH
- okpyxuocTH., Tenepp mnepedijeM K COCTABJICHHIO HX ypaBHeHHH. ¥Ypas-

Henue BCSKON npsMofi, mpoxoadiwel yepes Touky P, umeer BHA
y—T=k(x—2) (1
i kx—y—+7—2=0, rae k- noka HeompeaeJeHHHH yraoeoit
kosdduunent. IIpueseM 3To ypaBHeHHE K HOpPMaJbHOMY BHIY. C stoff
1
1eJBI0 HAXOLHUM HOPMHDPYIOMHH MHOXHTENb P = k ————————, YHo-
. 2 e
JKasi ypasHeRHe (1) Ha M, noJayudM HCKOMO€ HOPMaJbHOE YPaBHCHHE
X =~y 4T — 2k .
— =, (2)
=V k<41
Moncrapasis B aAeByio uacTh ypasHends (2) koopaumatsl ToukH Q,
|f—247—2k|
Ve —1

HMeeM: =05, Pemas 9To ypaBHeHHe, HaH1eM 1Ba

. 5 ' .
gnayeHus ki k)= — 1o ko =0, TloncraBnssa HaljeHHBHIE 3HAUCHHA

YIJI0BOTO KosbduuuenTa B ypaBhenHe (1), nosyuaeM HCKOMBE yPaBHeHHS:
Fx + 12y—94 =10 u y—7 = 0. 3anava pewena, 327. 7x + 24y —134=0,
x—2=0. 328. 3x-+ dy=—13=0. 830. 8x — 15y +9=0.
331, 3x — 4y — 25=0, 3x— 4y +5=0. 832, YcioBHio 3a1aun yro-
BJETBOPSIOT ABA KBaJpaTa, CHMMETPHUHO PACNOJIOXKEHHBIX OTHOCHTEIBHO
croporu AB. yBaBHeHI—m CTOpPOH ojHOro M3 HuX: 4x + 3y —8=0,
4x+3y+17=0,3x — 4y —6=0, 3x — 4y + 19 =0, ¥Ypapueuns <10-
pon npyroro: 4x -3y — 8=0, 4x- 3y— 33=0, 3x —4y —6=0,
3¢ — 4y + 19=0, 333. YcioBHIO 83ajaud YJOBJIETBOPSIOT B4 KBaja-
paTa; oOCTaJbHEE CTOPOHH OJHOTO H3 HHX JIEXAaT Ha TIPAMBIX:
3x+4y —11=0, 4x~—3y—23=0,, 3x+ 4y = 27 =10; oCTaJbHHE
CTOPOHBI APYIOro — Ha NpAMEIX: 3x 4 4y — 11=0, 4x — 3y — 23=0,
3x+4y+565=0 334, 3x+4y+6=0, 3x+4y—14=0 nm
3x+4y+6=0, 3x+4y+426=0. 335. 12x — 5y + 61 =0,

12x — 5y +22=0 wmam 12x—5y+61=0, 12x—>5y+ 100=0.

336. M (2;3). 337, 4x+y+5=0, g-— 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 + 2 —T7=0; 2) dx+1=0, 8y+13=0; 3) 14x — 8y — 3 =0,
64x + 112y — 23 =0, 340, x — 3y —5="0, 8x+y—5=0. Ykasa-
nne HMckoMee npAMEHE NPOXOAAT 4epes TOYKY P NepreHfHKyNspHO
K GHCCEKTpHCAM YIJOB, OODa30BaHHBIX JBYMS [aHHBIMH TNDAMBIMH.
341. 1) B onnom yray; 2{3 B CMEXHHX Yyriax; 3) B BePTHKAJbHHEIX
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yraax. 342, 1) B seprukafbHEIX yraax; 2) B CMeXHBIX yrJaax; 3) B o7-
HOM yriy. 343. Buyrpn TpeyroabHuka. 344 Bue Tpeyrognunxa,
845, Octphii  yroa. 346. Tynmo# yroua. 347. 8x 4 4y —5=0,
848. x+3y—2=0. 3849. 3x—19=0. 350. 10— 10y — 3=,
351, 7x 4 56y — 40 =0, 352, x+y<45=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. 855. 74x+ 13y + 39 =0,
356. x—y—7=0. 8357, Tx+4 19y —2=0. 358, x—y-+1=0,
359, 4x — 5y + 22=20,4x 4+ y— 18=0, 2x — y + 1 = 0. 360, x—5y--
4+ 13=0, 5x+y+13=0. 361. S5x—y—5=0 (BC), x—y+
+3=0 (AC), 3x —y =—1=0 (CN). 362. t—5y—~T7=0, 5x+ y-+
S+ 17=0, 10x +7y—13=0. 363. 2x+y+8=0, x4+ 29+ 1=0,
366, C = —20. 367. a 5= — 2. 368. YpaBHeHHs CTOPOH KBajapara:
443y — 14=0, 3x—4y + 27=0, 3x—4y +2=0, 4x 4 3y + 1 1=0;
ypaBHeHue ero BTopoit auaroHaau: 7x—y + 13=0. 3689, x +y + 5=0.
370. x4+ y+2=0, x—y—4=0,3x+y=0 37 2x+y—6=10,
O9x + 25+ 18=0. 3872 3x—y+1=0. 374 3x—4y+20=0,

4y 43y =~ 15=10. 375. x+ 5y — 13=0, 5x — y 4 13=0. 376. Yc.o-.

BHIO -32/1a4H YJIOBAETBOPSIOT ABE NpsiMble: 7x = y—~—9 =0, 2x 4y 4 1=0,
377. 5x — 2y —7=0. 378. AC: 3x + 8y —~7=0, BD: 8x~3y 4+ 7 =0,
879, 4dx+y+5=0 x¥x—2y—1=0, 2x+5y--11=0, 381,

1) psin(p—0) =p, psln(-g-—ﬁ)=-3: 2) pcos(B=~a)=acosaq,

p003(9+%:r.)=—=l: 3) psin (B —0)=asinf, psin(—g--e)g&
382, psin(f—8)=p,sin(f —6,). 383. pcos (0 —a)=p;cos (6, — a).

il 2 02— 6—0
sge, £NC—%) _ VPQ'FS‘ 200105079 85, 1) sry2—g;
0, sin _(92 —6) v P3+01—2020; cos (8,—6))
2) (x—2)2+ (y +3)°=49; 3) (x—6)2 4 (y+8)*=100; 4) (x+ 1)’ 4
Fy—22=25 5 (x=1)i+(y—47=8 6 x+g =16
7) (x=124+ W+ 1Y=438) (x—2)2+ (y—4>=10; 9) (x—1)?+
oyl =1; 10) (x—2)2 + (y — 1)2=25. 386. (x — 3)2+ (y + 1) =38,
387. (x— 4P+ (y+1)=5n(x—2)"+ (y —3)"=5. 388. (H6232+

+ (y 4 1)* =20. 380. (x—5)2+W+2)?2=20 n (x—‘g) +

+(y— 35?-]2 =20, 390, (x— 1)+ (s +2°=16. 391 (x+6) +
H(y = 3)2 =50 1 (x = 20)" + (y + 2)7 = 800. 302. (x—2)° + (y—1)=5

n(x—-gé)“+(y+%‘—~).=3§-9. 308, (x— 20+ (y—10=1% u

(r k8 (g + 7 = 94, (=2 (= 1) =25 x4 22 +

(o= 2] = (5] (e B B e

+(y__;12=1. 396. (x—=5)+y? =16, (x+ 15)*+ y? =235,

(o= 2 (=) (2) o (e o 2) = (2).

397. Ypasuerus 1), 2), 4), 5), 8) u (10) onpeneasior oxpyKHOCTH}
1) C(3; =2), R=35; 2) C(=2; 0), R=238; 3) ypaBneHue onpexeiser
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REHCTBEHHYIO Touky (5; —2); 4) C (0;5), R=V5, 5) C (I; =2). R=75;
) ypaBHEHHE He OnpefefAeT HHKAaKOro reoMerpuueckoro obpasa Ha
JOCKOCTE; 7) YPABHEHHE oOnpeiedeT €IHHCTBEHHYIO TOUKYy (—2; l):

¥
4
g ?fh
‘? _z A z 7] Tz
Puc. 84. Puc. 83 Puc. 86.

| &
|

4
20 y
7 z [/ z
_ Puc. 87. Puc. 88.

»

2+2=0 O

NS

3

(<
S
‘z(f:g

Puc. 90. Puc. 91, Puc, 92.

8) C (.... _‘}.; {]), R _l; 9) ypaBEeHHe HE onpejenseT HHKAKOro reo-

MmeTpuaeckoro ofpasa Ha mJaockoerd; 10) € (0; -—%), Rm-%-,

398, 1) IToayoxpyxHocTs Pagnyca R==3 ¢ LUEHTPOM B Hauaje KOOP-
JHHAT, PacnoJioXXKeHHass B BepXHelt moaynJiockocTd (puc. 83); 2) moay-
OKDYKHOCTh PagkHyca R==5 ¢ LeHTPOM B HauaJe KOOPIMHAT, PAacnoJO-
KeHHass B HHXHell mnoJdymiockocth (puc. 84); 3) nonyokpyXHOCTB
pamuyca R ==2 ¢ UeHTPOM B Haua/Jle KOOPIHHAT, PACINONIOKEHHAS B JIEBOH
tionymiaockoery (pHe, 85); 4) MOAYOKPYKHOCTb Pamuyca R == 4 ¢ uentpom .
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<

B HauaJe KOOPAWHAT, PaCMOJIOXEHHAS B NPaBofi MoMynIoCROCTH (pHe. 86);
5) nmoxyokpyxHocth pajuyca R==8 c nentpom C (0; 15), pacmonosxey.
Has Haj npamolt y — I5=0 (puc. 87); 6) moJMYOKPYRHOCTD pamuyca
R=28 c nenrpom C (0; 15), pacmonOKeHHA NOX MPAMOH ¥ — 15 =
(puc. 88); 7) moayokpyxuocTs paguyca R =3 ¢ uentpoM C (—2; 0),
Pacmo/IONeHHaA BJAeBO OT mpamoit x + 2 =20 (puc. 89); 8) noayoxpy:-
HOocTh pazdyca R=3 c unemtpom C (—2; 0), pacmoso:xenHas Bnpano
or npaModl x -+ 2=0 (puc. 90); 9) nMoNYOKPYKHOCTs panuyca R =5
¢ uentpoM C (g=2; —3), pacnonoxentas noa npamoi y + 3 ==0 (puc. 91);
10) noayokpyxHocTs pannyca R=7 ¢ uentpoM C (—5; —3), pacmono-
JKeHHas BNPaBo OT npaMoit x4 5=0 (puc. 92). 399. 1) Bre okpy:x.
HOCTH; 2) Ha OKPYXKHOCTH; 3) BHYTPH OKDYXKHOCTH; 4) Ha OKDYXXHOCTH;
5) BHYTPH OKpyxHocTH. 400. 1) x4-5y—3=0; 2) x-42=0:
3) 3x—y=—9=0; 4) y41=0 401. 2x—5y+ 19=0. 402. a) 7;
6) 17; Bg 2. 403. M, (—=1;5) u M,(—2; —2). 404. 1) Ilepecexacr
OKPYIKHOCTB; 2) KacaeTcf OKPYXXHOCTH; 3) NPOXOIHT BHe ot{;z)yxmocm.

- [ — _@,- .-.l?- = 2
405.° 1) |k| <=3 2) k== T 3) |k|>4. 408. W_R-,
407. 2x +y —3=0. 408, l1x — 7y —60=0. 409, 2 V5. 410, 2x— 3y +
+8=0, 3x+2%—14=0 412 12+ y’+6x—Op— 17 =0,

413, 13x? 413y 4+ 3x 4+ 7ly=0. 414. 7x — 4y =0. 415. 2. 416. 10,
417. (x+3)24(y—3)>=10. 418. x =2y 4 5=0. 419. 3 — 4y 4

+43=0. 420. M[(—%;—E—);.d=2ﬁ. 21, xx+yy=R"

422, (x;—a)(x—a)+ (g, —B)(y—P)=R2. 423. 45°. 424. 90",
425, (o — )+ (B — By’ =R]+R:. 427. x—2%—5=0 u
2x—y=—5=0.428.2x+y—8=0u x — 2y + 11 =0. 429. 2x 4 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. 2x+y—1'=01n 2x + y4
+19=0. 437. 2x + y —5 =01 2x+y-+5=0. 438. p = 2R cos (0 — 6,)
(puc. 93). 439. 1) p=2RcosO (puc. 94); 2) p= — 2R cosO (puc. 95);
3) p=2Rsin0 (puc. 96); 4) p= —2Rsin@ (puc. 97). 440. 1) (2; 0)

p— 3 _3_.l£ =30 . e [ _§.o T
nR=22) (Fi5)nR=5: O (10w R=1; ) (3 ~2)
R=-2; 5) (3; g) # R=3; 6) (4; %-:n:) " R=4 7) (4; _%) ;
R=4 441. 1) 224 y2—3x=0; 2) 24y 44y =0; 3) X2yt —
—x+y=0 442. 1) p=cosB, 2) g=——-3c059; 3) p=>5sin6;
4) p=='~€2»lﬂ9; 5) p=cos®-+sinh.  443. p=21?sec(92—90),

444, ?1) 5:5—+y72=12; 2)2 L+l=y 2 3) Tzé';"‘l%"—"‘
4) §_§+2Ty€=‘?5)21%";%“‘;5’-g%+§§“1‘7)'%:+yj=“
8) -f—6+%-§-:=1; '92)'::—3+%==1 n:::r;—i%:;l—%—=l; 10) ﬁ—-{-%—l,
445, 21) -’-‘4-2-+3f’§:=1;2 2)2 39--1-;'—5?1; 23) '2%""‘1%9‘““
9) GHip=b5 F+E=016 T+ =146 1413
92n1;3)5al4)VEaVE 5)%11-2—; 6) -%-n-é—;?)ln-lé-;
214

11 1 — S
)lr4g 9 10) 5 n 1 447.1) 583 2) Fi(=4 0),

) x=::—24§. 448, 16 s, ex. 449. 1) V5 u 3

Puc, 97. Puc. 98.

2) F, (0; —2), F2(0;2); 3) a==%; 4) y== —g— 450. i;z)-—g- KB. e,
a51. 2=, 452, Cu. pre. 98. 463, (-3; —-g-), (-3 -g-) 454, Touxn
A n ,ga aexxat Ha saaunce; Ay, Ay u Ag — BHYTPH SJIHICE; y.‘g,, Asg,
Ay, Ay u Ay — BHE 3Jaaunea, 455, 1) I}onoauna samanca & -+ T 1,
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pacnowomemran © sepxdeft nmoaynnockoerd (pue. 99); 2) mosoBMHA 3.1.

J
mmca - -|-gr = |, pacnoJoKeHHaa B HIXKHER NOJYIMOCKOCTH (pHe. 100);
x* oy
3) noJsioBHna saaxmca == -+ e I, pacnonoxenHas B Jenoft moay-

2
niockocrd  (puc. 101); 4) MOMOBHHA 8Juhnca x? -]- y =1, pacoono-

XKeWHass B ppaBoit noaymiaockoerd (pue. 102). 456. 15, 457, 3.
458. 5x + 124y + 10=0, x—~2=0. 459, r, =26, r,=74, 460, 20.

461. 10. 462. (—=5; 3V'3) u (=5 —3V3'). 463. (—-2 Vﬁ) i

(—2; —'—22—]) 4.3 0 7. 465.1) %-=.1; %
B, U S, | y . ¥
2 =t ) tfg=t 9 20"* >
x? _{}2 g
) 5 +5 =L 6 ﬁ+@=l. 7) H"”é‘=1
Vs Ve V3 |
466. —; L LA
6 l) 2 E 2) 2 ] 3) 3 ] 4) 30
U Z
~— i
Y L
B 0
0 -z L,/
Puc. 99, Puc. 100, -~ Puc. 101, PH::. 102,
w. o=t w Ll Qopr
(x — 3)° (=R 4 = (x 4 3)? (y — 2)*
469. e [0 470, g =L

471. 1) C (3 —1), nomyoen 3 u V5, ¢ ='-§-, ypasHeHHs
mpegrpnc: 2x = 156=0, 2x+3=0; 2) C(=J;2), moryocu 5 u 4,
€= 7, YPABHCHHA JUDEKTPHC: 3x—22=0,3x4-28=0; 3) C (I; —2),

OAYoCH 2V 3 u 4, e=-é—, YPaBHEHHS IupeKTpHC: y—6=0, y+410==0.

— 2
472. 1) IosoBrEa sauHTCA (x 253) i (9'-1-7}2

=== |, pacnosoxepHas
Hap npamMol ¥ 47 =0 (puc. 103); 2) nososmHa sammmca dedar 82 '{53)2 -
215

- )2
'(_1§L'=I‘ pacnowoxcenaas non nmpamoli y —1=0 (puc. 104);
- 2
) MoJIOBHHA 3JJHICE + (y+3) =1, pacnofoxeHHan B JeBo#

2 — Rt
JynJIocKocTH (pHc. 105); 4) [IOJIOBHHA SJJKICA (x"lf) + =1 =1,

;lcno.nox{eﬂuaa BnpaRr» oT Opamod x+45=0 (puc. 106),

¥ .:l? ¥/
Z
: -8
hlj 8 - =77
& |
—— O
y+7=0
|
Puc. 103 Puc. 104
¥ Q") 4
g %
T 8

/’_ lyws=0 \Iy—ﬁ-&

Puc. 105, Puc. 106.

— 92 2
473, 1).(x__2_)_.+_5’_=1- 2) 247 = 2xy + 2y = 3=0; 3) 68x?

169
+ 48xy + 82y? — 625=-0 4) 11224 2xy + 1ly?> — 48x —48y — 24 = 0,
474. 5x* 4 9y*> + 4x — 18y — 55 = 0. 475. 4x?4-3y’432x — 14y+59=0.
476, 4x2 + 5y° + 14x + 40y + 81 = 0. 477, 7x*> — 2xy + Ty? — 46x +
2+ 71 =0. 478. 17x* 4 8xy -+ 23y° -+ 30x — 40y — 175 =0,

479, x* + 2y° — 6x -+ 24y+31 = 0. 480, (4 3), 3 2. 481 (3 %)-.

rpsiMag kacaercs oJuinmca. 482. I[Ipamas npoxoauT BHe 9aaunca.
483. 1) Ilpsvas mepecekaeT aJIIMIC; 2) NMPOXOAHT BHe 3JJIHICA;
3) kacaetrcat saaunca. 484, 1) Ilpu | m|<5 — nepecexaer suaaunc;
2) npu m == =5 ~= KacaeTcs dAumnca; 3) npu | m|>5 = npoxosur BHe

saanmca, 485, k2a +b>=m?. 486, ""‘ - SuZIg I 8 y‘y = 1. 488, 3x+42y—10=0
n 3x + 2y 4 10==0, 489, x+y 5=03x+y+5=0. 490, 2% —
—y — 12=0, Q=—gy+12 =0; ar=r.2‘”/g 491, M, (~3;2); d=VT13,
492, tty=— 5==0 H x+4y-—-10==0 493 4x—5y—10==0

= . L — g—=
494, d = 18. 495, U+5 | wan 0+5=-149640+ I
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- x2 y?

499, 7 - 5= .Y ka3 auue BocrognioBaThed CBORCTBOM 3JTumcy, 2 "
264
51 B BepxHed noaymaockoerH (puc. 110), 522, x — 4V§y+ 10=0

§—10=0.52. =2, ,=100. 5248 525 12. 52. 10,

oct (pue. 109); 4) Beth rumepboan = — 1, pacnoJoxen=

2 2
chopmyaupoBanHLIM B 3amave 498, 500. -;—5- + -‘%— =1, YKasamye,
Bocnosb30BaThest CBOACTEOM SJLTHNICA, CHOPMYTHPOBAHHBIM B 3afade 408,
502, 2x+ 1ly—10=0. YKasaunue. BocmosbzoBaTscsl CBOHCTBON
sanunca, cpopmysHpoBaHHHM B safaue 501. 503. (3;2) u (3; —2),

._ .9 9 . —6: 3
500 Re=—"1V 2 505 105V/F. 506, = 60°. 507, 16,8, 508, ooe, [RE2T- 27- 528 (10, 2) . (10, - 2)' 529. (—6;4V/3) u (—6: — 4V/3).
Viw +n? 2 2
509. B sanumc, ypaBHeHHe KOTOPOro -12‘:-5- +%=:1. 510, x>+ 42 =0, 4
s Sk Ll 512 g=d, 513 0= 2, 514, g, =2, g, =2 )
© 36 216 2' ; g:-}‘ rq=-g C = 2= 77/ z
XY oy B gy B gy B
5'5'2” 5% 162=l' ? T U SN e 6 g
- XY e Y . 4y’
3;;2'="5) 3%~ 64 "26) =D F—g= '
et IS LY 2 _ Y
PT-F =V 3% =" 516. 1) 35—~ 357 =—"
LYy ) XYy, XY
? 16 9 L3 q—sm=—0b 9 gg—g=-"8 |
5) %-%‘H_l- 517‘ 1) a=3’ b=2; 2) a:‘q_’ b=1; 3) a=4’ Pue. 108, Puc. 109.
o B gl b5 B =B @ ol o1 S 1 2 _ v
b=2 4) a=1, b=1L 5 a=7, b==; 6) a=5, b= 80. 25 n 65, 531 Cwm. prc. UL 532. 1) 55— =1;
7) __l_ b—i 518. 1 3 b=4 9 . . j 2 2 . x? y? .4 x? yz x?
ﬂ""‘539 ""8' ) . )a==‘ ’ =2y )F|(—5,0), Fg(S,D); :-’ Xc=—1y =15, 3) -ﬁ—-—g-ﬂl, ) T—Tﬂl HJIH W—
: 2 2 i
8) e=o; 4) y==% 5% 5) x*——t-g-. 519. 1) a=3, b=4 '_'—'3cf; == 1; 5)%—%—-H1— 533. e=V2. 534, 8"_——]/5-
5 4 1 2 g g (x=20)* _ (y—yo)*
2 0; —5), F,(0;5); 3) e=—; = — X = g gas £ _ Y _ CASENY ! of _ =Y _,.
) Fi(0=5), Fy(0;8); 3) e=; 4) y=xzx 5)y=x—1. 85— — -5 = 1. 536, =5 — o= 1. 540, 1) = - 1
— xp)? — g )2
y (x a2x0) _ W 2y0) T v
' 41. 1)C(2 -=3), a=3, b=4 1
g = 5/, yPpaBHEHHSA JHPeKTPHC:
: 5x—1=0, 5x—19=0, ypasnenus o| 8
? | ' 1z
— ‘ ¥ a gz, D
0 X! \/
Puc, 107,
P 2 B 0 = z
520. 12 kB, en. 521. 1) Yacrs runepGoJet T—%—asl, pacmoJoxeHs
Hasg B BepxHed moaymirockoetH (puc. 107); 2) BerBp runmepGosst Puc. 110. : Puc, 111,

2
L -%— == ~ 1, pacnoJloXXeHHaa B HMXHel mosynaockoctH (puc. 108); acumnror: 4x =3y —=17=0, 4x4+3y~<1=0; 2) C(=5;1), a=38,

o2 ¥ b =06, e=1,25, ypasHenus mupekTpuc: x=— 11,4 u ¥ = 1,4, ypansue-
3) BeTBb rHNEPOONH 5 = “— wm |, PaCHOJIOKEHRA B JCBOH MOMYNJO* Hua acumnror: 3x+4y+11=0 u 3xr—4y+.19=0; 3) C(2 —1),
16 9 . a=3, b=4, e=125, ypannenus aHpeRTpHC y=—42, y=22,

ypaBHeHHs acuMnToT: 4x 4 3y —~ 5 =0, 4x — 3y — 11 =0, 542. 1) Yacts
219
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ranepGons + PAacTON@XEHHasw Hal Tpav,jh

(x—3) _ (y=7)
1 9

(x=2% _ (412 _,
9 4

¥+ 1 =0 (puc. 112); 2) BerBs runepGoH

=-—~i'

"

Puc. 112,

bacrmoaokenHana noja npaMoft y — 7 =0 (pue. 113); 3 Goms
(x—9° _ (y+2) y P ); 8) BeTBB ruMmepSOTy
16 4

(puc. 114); 4) wacrts runepboan

== |, Pacno/IoeHHas BJEBO OT MPAMOR X — 9 =10

(x=5) _ (y42)
9 16

= — 1, pacno.io-

y¥-7=0 ¥ S

§\

y*2=h

zr-g=

/
/14 N\

HKEHHAA BAeBO OT npsamoil x —5=0 (puc. 115).
_ g2y

12._(?:& \
D
&

Pue. 113. Puc. 114,

—

y (x=3)°
144

=1, 2) 24xy+ 79’ = 144=0; 3) 2xy +2x — 2 + 7=0.

543. 1
g

25
% % £ Y
544-1—6"—'T=l1. 545.-%—-174—4-&!—1. 546. x?—4y? — 6x —

— 24y — 7= 0. 547. 7x* — Gxy — y* + 26x — 18y—17 =0. 548, 9L x'—

— 100xy 4 164° — 136 4 86y — 47 =0, 549. xy= -32-- npi moBopote

2
. a
crapeiXx oced Ha yroa —45°% XYy = =~ —5~ TPH DOBOPOTE Ha yroJ +45°

550, [) C(0;0). a==b==6, ypaBHeHHT AacHMNTOT: x==0 m y=0
2) €(0; 0), a=b =23, ypanHenus acuMntor: ¥ =04 y=0, 3) C (0; 0),

@ == b = b, ypasHeHns acHMNTOT: x =0 u y =0, 551, (6;2) u (1—-;, — ?)'
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25
4

X\ X 9y

7 —?ml' _559. 3x =4y —10=0

10x — 3y —32=0, 10x — 3y + 32 =0,

8‘5/" . 562, M, (—6; 3); _
563. 5x — 3y — 16=0,
§64. 2x 4 5y — 16 =0,

L%+ 4=0; d=

% + 5y + 48 =0,

17 75 XY
. d= 0 10. 566. 5 =
4y’ x g
x=—4, x=4 =—l2 u o y=1,
2 2 b
L2l M L o SR

R b 4 ) 16 9
5. 2x 4 Lly+6=0. ¥Yrasauue. Bocnomsb-
: ranepbonel, CcHopMyIHpo-

80/l MOJYNJIOCKOCTH CHMMeTpuwHo ocH Ox; 2)

ehMMeTpHubo ocH Ox, 4) p=_;..;

17 Z - a7

* Puc. 116. Puc. 117,

1puuno ocH Oy, 585 1) y? =4x; 2) y* = —0x; 3)

10/103XCHHAasA B MEPBOM KOOPJAHHATHOM yray (pHC.
0J1b] PacrmoJioXKeHHass BO BTOPOM

b B yﬁaanaqe 574, 577. xx2 — y? =16,

-;-S-—Tul. 579. E—-TEL :
80. q=-§-. 581, ¢ =2 582 g,=2 qg—s%.

1) y2=6x; 2) y?=—x 3) x"’=-§l)?y;
) x?= —6y. 584. 1). p==3, B mpa-

—=; 3|~ mpsMasa kacaetca rumepGonun, b553. [Tpamaa npoxoxur

runep6oanl. bB554. 1) Kacaeres runmepGoanl; 2) mepecekaeT rumep-
y B JBYX TOuKax; 3) NPoXOAWT BHE TrHNepSo.H,
> 4,5 — nepeceKaetT runepboay; 2) npu m = =% 4,5 — Kacaercs rH-
p6ov1E:; 3) NPy | m | < 4,5—~NpoXo T BHE PHNE PG 556, k2a?—b2=m?

556, 1) [Tpu

, 3x=—dy+10=0.
561, x+ 2 —4=0,

g
N

x—ﬁ>

Puc. 115,

p=25, B Bepxuen

[OJYNJOCKOCTH CHMMETPHUHO ocH Oy; 3) p==2; B JeBOH MONYMIOCKOCTH
B HHXHEH OOJNYNJIOCKOCTH cHMMe-

/4
—
Z

Puc. 118.

xle==g 4) x? = 9y,

b86. 40 cx. 587. x?==~12y. 588, 1, Uacts napafoam y?==4x, pac-

116); 2) wacrp mapa-
KOOPJIHHATHOM YTy

2 —
=X,
puc, lf?; 3) uacthb mapaboau y? ==~ 8%, PacnoJOXKeHHas B TPeTheM
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koopauHatHoM yray (puc. 118); 4) vacts mapaboam y? = 4x, pacnoso.
JKEHHas B YeTBEPTOM KOOPAHHATHOM yruay (pue. 119); 5) wacts mapa.
Gosibl x* == By, Pacrno/oX eHHast B NePBOM KOOPAHHATHOM Yray (prc. 120);

- TN A= .
6) vacTb napabodsl x? == — 25y, pacnooXeHHas B TPETbeM KOO PAUHATHOM )AL 3), p= 8’ 3) A6 —1), p=3. 588. I) A(—4 3), pm=g:

4
% y ) A(l; 2), p=2: 3) A(0; 1), p=-—é—. 599. 1) Yacre mapaGodn
I X4 y—3)> =16 (x—1), pacnosokernas nox npamofi y—3=0 (puc. 124);
7] z ’ Vi ) d4acth napabodnl (¥r-+4)2=9 (y--5), pacmonoxkeHHas Bnpaso oOT
' 7 ppaMoii x—+4=0 (puc, 125); 3) gacte napaGoas (x—2)2=-—2(y—3),
j PAcoNoKeHHas BJeBo oT mpamoll x—2=0 (puc. 126); 4) wacts nmapa-
7 ol (y-+5) =—3(x-7), ac- i
I z OJIOKeHHAs! TIoN NpaAMOK y-+5=0 v
) 1 -
Puc. 119, Puc. 120, Puc. 121, (puc. 127). 600. x= zy*—y+7. S o] z
. b0 : S
Y 0. y= i —x-+3. 602. x4 ves=0 8
+20y + y* —6x + 29 4-9=0. ¥
Y 603. F (9, —8). 604. 4x>—4xy--
) | 0 0?1 32¢+34y+89=0. 605, )
0 z (2; 1), (—6; 9). 606. (—4; 6)—nps-
Mas kacaercs napaGoant. 607. Ips- o
Zz Masli H napafoJa He mepecexalorca.
aq 608. 1) Kacaercs mapabosr; 2) me- Puc. 127.
pecexaeT napaGoJy B IBYX TOYKaXx;
Pue. 122, Puc. 123. 3) nmpoxonuT BHe napaGoan. 609. 1) k< %; 2) k=.%.; 3) k> _;,

610. p=2bk. 612. yy=px+x) 613. x+y4+2=0. 614, 2xr—
— y—16=0. 615. d=2 V13. 616. M;(9; —24); d=10. 617. 3x —

— y+3=0 n 3x—2y+12=0. 619. 5r—18y-25=0 620. d=l3-%.

yray (puc. 121); 7) vacte napaGoJnl x* == 3y, pacnonoxXeHHas BO BTOPOM
KoopAHHaTHOM Yyray (puc. 122); 8) wactb napaboam x?=—16y, pac-
noJIoXKeHHasd B YeTBEPTOM KoOpAHHATHOM yray (puc. 123), 589. F (6; 0),

4 621. (6; 12) u (6; —12). 622. (10; V30), (10; —¥30), (2 V6),

i y-5=0. Yk (2 —VB). 623 @ 1), (—L 4), (3+QVE: 7"“9'/&)
\ ) . gy / - / , 3-"2'/.@; 7—2Vﬁ . 625, y—I18=0. Y rasauue. Boc-
7 il S ‘ / g Zz MOJIb30BaThCs CBOKCTBOM napa6osibl, chOPMYJHPOBAHHHEM B sanaqge 624.
S E 2 628. 1) P=E—Fcocd’ 2) D-‘—‘-m. 629. 1) P=T"Fces 0"
Z y+E5=0 & 19) p.=_.4-:5%é. 630. 1) p=5—_i-_—ll—35it—os—é; 2) p=-—5—;113““-——55—-.;.
—_ ) r il Prc. 1%, i 631. P=T—cosd" 632. 1) dasmnc; 2) napabosa; 3) BeTBb rHNEp6OH:;

]

x4 6=0. 590. 12. 591. 6. 592. (9; 12). (9; —12). 593. y? = —28x.
594. 1) (y—P)? =2p (x — a); 2) (v — B)* = —2p (x—a). 595. 1) Sx-—a}?=
=2 (y—B); 2) (x—a)=—2p(@y—p). 596. 1) A(2 0), p=2

1
x—1=0;2) A(%; o), p=3, 6x—13=0; 3) A(o; -3), p=3,

4) sjannnc; 5) serBb runepGoJass; 6) mapaGosa. 633. 13, 12. 634. 8, 6.
835. p— 21 29

%056’ P=%cos0" 636. YpapHeHHS [HPEKTPHC: P =

P 3 p=— e yPaBHEHA ACEMITOT: P = 20
Esin 0’ 5cos 6’ *P = 3sin®—4 cos 0°
n

20 , o i
=—mn 637. (6, T). (6. 4) 3 638. (3, 'g'ﬂ)',

. 1
6 11==0; 4 1), p=—,4y=9=0.697. 1) A(—2; 1), p=2; ! 5
y+ 0 ) A(U‘; )s P Y ) ( ) P -3; _..:_na. 639. ]) %; ﬂ);?) (p; ..‘.'2.{). (p; _%). 640, p9=,

2 )
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b? g b? — 2pcosB
= T—woeo M P=ggogoy ¥ = gap

643. 8x 4 25y =), 644, 9x — 32y — 73=0. 645. x —y =90, x+ 4y =0,

646. x+2y=0, 8x—9y=0 647. x+42y=0, 2x—3y=0.
654, 2x—5y=0. 655. 7x4+y—20=0. 656, x—8y=0,
9x —y=0, 657. x=2=0, 3x—y=0 x+2=0, x4 y=0.

661. y +2=0. 662, 2x = y 4+ | = 0. 665. JIuuuu 1), 2{, 5) u 8) umeror
eNHHCTBeHHKH WeHTp, 3), 7) — He HMEIGT UeHTpa, 4, 6) — HMeloT Gec-
KOHEYHO MHOrO IEeHTpoB. 666. 1) (3; —2); 2) (0; —5); 3) (0; 0);
4) (—1;8). 667. 1) x—3y—6=0;2) 2x4y—2=0; 3) bx =y
4+ 4=0.668. 1) 9x2 — 18xy + 6y +2=0; 2) 6x2 4 dxy + y* = 7=0;
3) 4x? 4 bxy + y? —5=0; 4) 4x? + 2xy + 6y 4 1 = 0. 669. 1) m~4,
n — Jio6oe 3Hauenue; 2) m==4, ns46;, 3) m=4, n==6. 670. 1) k=2,
9) ky=—1, ky==5;, 3) npn Bcex k72 H YIOBJIETBOPSIOILIKX
nepasencrBaM — | <k <5; 4) npu k< ~—1 n npu £>5. 671, x?—8y* —
—4=0. 672. x24 xy + y; + 3y = 0. 673, 1) DaaunTHUeCKOE YpaBHe-

Yy

HHe; onpenelser smuncT-l-—a——-=- 1; O (5; —2) — HOoBOE HauaJo;

¥2 §(2
2) runepboJHuecKoe ypaBHEHHe; ompelefseT runepbonay a9 b
x/2 912
O’ (3; —2) — HOBOE Haua/0; 3) SAMUNTHYECKOE YPABHEHHE T - —9-=—l;
He onpemesseT HHKAKOro reomerpHueckoro oGpasa (aBjserTcs ypaBHe-
HHEM <MHHMOro o Junca®); 4) runepGosH4ecKOe YpaBHEHHe;, onpe-
ZefeT BHIPOXKICHHYIO THIEP6OJY — Napy nNepeceKalolIHXcs MpsiMuix
452 — y> =0, 0’ (—1; —1) — HoBOE Hayano; 5) P/IHITHUECKOE Ypas-
HeHHE; omnpejesseT BHPOXKACHHbHIA S/Hne (EXHHCTBEHHYIO TOUKY)
2x’2+ 3y’2=0. 674 *), 1) T'unepGosuueckoe YpaBHEeHHE; oNpejenser
ic-f-—fr—2= I, tgo=—2 cosa=——1-—- sing=-— =
9 4 ) ] V—g 1 _V’-% 3
2 2

X B
2) sAAHNTHYECKOE YPaBHEeHHE; onpeleqaseT sJJHANC 16 + 7 P 1; o =45%

rHnepsoay

3) »AMHNTHYECKOE YPaBHEHHE; onpenxejseT BHIPOXKIEHHBIA 9/IHNC —

/2 2 . 2
€[ HHCTBEHHYIO TOUKY ™ + 4y =0;tga =2, cos @ = —=, sin 0= —=;
onpenefneT BHPOXKICHHYIO THOep-

P
6ony = Napy MEPECeKAWIHXCHA TNPAMBIX e y?=0; tg a= %,

4) runepGoJHYECKOe YpaBHEHHE;

3 2
oS & == , sin @ == —=—; 5) S/AMHNTHYECKOE YPABHEHHE; HE ompe-
Vi3 Vi3 P

JesfeT HHKAaKoro reoMerpHaeckoro o6pasa (aBJASETCH YPaBHEHHEM
«MHUMOI'O 3JMIHICA®); B HOBEIX KOOPAHHATAX €ro ypPaBHCHHE HMEeT BHI

e

% = 3'2 = ~1: 0 =45° 675. 1) TunepGosnyeckoe; 2) siIunTHYE-

ckoe; 3) mapaGomuyeckoe; 4) sammnTHueckoe; 5) napaGoaHueckoe;
6) runepGoJmueckoe, 676, 1) I'nnepGosnuecKoe ypaBHEHHe; ompeneJseT

*) B samavax 674 1) —5) @ ectb yrod OT NO/OKHTE/AbHOrQ Ha-
npasneHHs CTapoH OCH adenuce A0 HOBOH,

224

runepbony, YypasHeune KoTopoil mnpuBoguTes K BHAY X i
nyTeM ABYX noc‘rre%osa:f.mbax npeoﬁgaaonaunﬁ KOOPAHHAT: X =X - 2,
X - . Xty

V‘E L) y V"E

onpejenser 9JJHMIC, YpaBHeHHE KOTOporo nNPHBOAHTCH

2 !/2 =1

y=7—1n =

(puc. 128); 2) sAMHMTHUECKO®

ypaBHeHHe;
2

K BHAY o= + %— = | nyrteM ABYX nocMeaoBaTeMbHEX peoGpasoBanuft

4 -\ 4 = o P
A\
SINN X

¥

e

Z
W z 0 7 F
: g LERT
LT
Puc. 128, Puc. 129,
A
g N 77
Q”\
\ 0’ ‘f
N, =

Puc. 130.

; . ¥—=y . _ x4y
goopauHar: x=%-—1, y=7+1 u X= V_QJ y = Ij___g_y
(puc. 129); 8) rHnepGoamueckoe ypaBHEHHe; OMPeleJAeT CHNepGOTY,
ypasHeHHe KOTOPOH NPHBOAWTCA K BHAY %--—- %—{j:I nyTeM J1BYX
HOC/eL0BATEIRHBIX NpeobpasoBanuii KoopiHHAT: x=X+3, y=7j— 4
HE= X =2y , = 2ty (puc. 130); 4) rumepGodnyeckoe ypase

Vs Vs
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nenHe; onpeseNseT BHPORACHNYIO runeplony — napy mepeceramouxcs

UpAMBIX, YPABHEHHE KOTODHIX NMPUBOJMHTCA K BHAY X 2= 4y’ 2 =0 nyTem
ZBYX  MOCJeAOBATENBHEIX npeo6pa3oBaHift KOOpPAHHAT: X=F — 2,

= 14 OO0 Th =l 3y " -3+ y

=7n P AL g = —————>— (puc. 131); 5) sxamHnTHYCCKOR
§ VoA AT

yPaBHERHE; He ONPEeJeNAET HHKAKOTO I'eOMEeTPHYECKOro oﬁpaaa-—«\mu-
MBUH SJJIHIC», ero YpaBHEHHe NPHBOIHTCA K BHAY X' 22y =
TyTeM ABYX TOCTe]0BATENBHHX NPeoGpasopanuit KOOpHHAT: ¥ = ¥ ~ I,

— g g X8 =AY
y=gux Vo r ¥ V10

IMe;  ONpeaeJsIfaeT  BHIPOXKICHHBL
SJITHIIC — €AHHCTBEHHVIO TOUKY; em
ypaB HEHHB MPHBOJUTCA K BHAY 2x +

+ 3_,: =0 nyreM ABYX MOC.JICA0Ba~
TEJbHBIX npenépqaoaamm Koop:m-

A

: B) aJJHHTHUeCKOe Ypabhe-

7,

~

HaT: X=X, y = —oui=%—"1
gLl

X Y ¥’

= —= 677. 5
= | — saaune; 2) 92 — 165; = 5 —
runep6oda; 3) x? — 4y? =0 — BHIpo-
JK/JeHRad runepGona — napa mnepes-
CeKaloWHUXCAd MNpAMBIX, YpPaBHEHHS
\ KoTopeix x— 2y =0, x- 2y=0;
< 4) 2x2 4 3y?=—1 — «MEEMBI
Pre. 131 9/VIHIICY; YPaBHEHHE HE omperenseT
: : HUKAKOr0 TeOoMEeTPHUYeCKOro obpasa;

5) 124 2y =0 — BEIPOKICHHbI}
SIMIATIC; YDABHEUME ONPEJe.seT eAMICTBENHYK: TOIKY — Hadalo Koop-
2

ar; X RS :
mm«;. 6) 9 + 3 | — sanunc;

/g

)
s
& 3
=

7) _‘54.. — y? = | — runepBona

8) XT-{- y?*=1—zaamnc 678 1) 3ul; 2)'3 K2 8 1x %'i«.-; )8x 2.
':3?8.1)x#2.5:3;2}x=3,y=o—-—3;3}xmll,;'u-—l;ﬂxw—&ynrl.
80, 1) 21 l; 2)5u1;3)4u2 4 14 5 68; 1) x4 y—~1=0,

x4 y+1=0 2) x—4y—-=2=0, x—~2p+2=0 3) x—y=0,
x—3y.—~—-0, 4) x+y—3=0, x-+3y4+3=0, 682, 1) Dduarnc;
2) rurepfoaa; 3} napz nNEpeceKarUHXCs NPIMHY (BHPOKAEHHAS THIMED-
go0.2); 1) ypaBHEHHE ue ONpejenaeT HEKAaKoro reoMeTpHYecKkoro ofpaaa
(«vHEMER 91a8nc»); 5) Touka (BEIpoXAEHHHI samunc). 689, 1) Hapa-
GONHERCKOE ypasnenae onpejenser mapa6oay, YpaBHeHHE KOTOpoH
NPUBOJHTCS X BHAY J”2 s myTeM JBYX MOCIeNOBATeBHAX mpe-
—4x + 3y — 3x"— 4y
—-—--—-—o——-— === _-a_—.-_
X=x"—=3, y=y”"-+2 (puc. 132); 2) mapalonmyeckoe ypaBHEHHE;
onpeeaseT BolPOXKICHHY napaGoJy — nmapy napadncIshHbeIX NPAMBIX,
VDABHEHHE KOTOPHIX MPHBOJHTCH K BHAY x”z- ! myTeM ABYX MOCTe0~
— 2y 2¢" + 3y’

Vﬁ YTV

ofpazoBaHuil KOOPIHHAT: X ==

BATEALHLIX NPeoGpasoBaHHUil KoOpAKIAT: X =

[S9]

(yl4
Py ]

w5 =x"4 V'l"é' ¢ =y” (pue. 133); 3) napabo/muecroe ypasuenue;

:ne ompesengerT HUKAKOro reoMeTpHYecKoro 06pa3a; NPUBOAHTCA K BHAY
"2 + 1 == 0 nyTeM JBYX nocie10BaTebHbIX 1Pe0SpazoBaHKit KOOPLHH ark
.'x 3"_;_._‘.1_5'_, y= mux =,y =y —4.690. 1) > = bx—
napaGo.ua, 2) y?=25 — BprO}Kﬂ,EHHaH napaGona — mapa napagieasHex

Puc. 132.

Puc. 133.

APSMbIX, YPABHEHUS KOTOPHX y —5=10, y + 5=0; 3) y*> =0 ~ BrIpo-
XK ACHHAS napaﬁona-—- napa CAMBLIMXCSI NMPSAMBIX, COBMNATAIOLIHX C OCHIO
abcunce. 693, 1) (x4-2¢)?+4x+y—15=0; 2) B3x—y)P—x+
o+ 2y — 14=0; 3) (bx —2y)° +3x —y+ 11=0; 4) (4x+2y)’—5x+
-I-‘?y-—U 5) (3x—Ty)?+3x—2y —24=0. 697.1) 32 33) V%
lf . 699, 1) 2x+y—5=0,2x+y—1=0; 2) 2x — 3y—1 =0,
2x--3 +11=0;3)5x—y—3=0,5x—y + 5=0. 700, 1) x—3y+4-
L") 3¢+ 5y+7=0 3) 4x—2y—9—0 701. (x2+y2}3
— 9202 (%2 — y?) = a* — c*. 702 (x* + y?)? =2a% (x* —_; ?); p? = 2a%cos 20,

703. p2=_Ssin20; (x24 y*)>=2Sxy. 706 p==-8 R p=—-—-9.

+ b

9 4
£y (xha)? (2—02) =0. 709, p = —z katg; #* {{x+a)~+y~]=a?y’.
710. p = 2acos 0 + b; (x* + y* — 2ax)? = b (x> + y?). 71"20:&21'5‘“ 292{-_

706. Qr—x)y=1x% T07. x(a’>+ y?) =d> 708, p=—=5

(22 4 y?)8 =4a’s%y? T12, x=qcos’t; y=asin’ 3 + y? =a-§.
713. p=acos®0; (2?4 y?)?=ax’ 714. x = a (cos ¢ 4 £.sin ¢#);
--a(smt--tsmt) 715, x=a(t—sint), y=a (1l ~cos f);

x+Vy@a —y)=aarccos —-—&-€-. 716. x =a (2 cos? — cos 2¢),
y=a(2sint=sin2¢); p==2a(l — cos®). 717, x=(a+b)cost —
b!. 718. x = (b—a) cos {4~
b—a

L a
.~ aCcos

f,y=(a+&]sint-—asina

+acosb“ t, y = (b=a)sint —asin 4
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YACTb BTOPA{

720. 1) (4 3; 0), (—3;2;0), Touka C sexur ma mroekocrn Oxy,
cJIe TOBATENBHO, €€ NPOeRUHA Ha 3TV IIOCKOCTE ¢ Hel coBnagaer, (0; 0: 0):
2) (40;5), (—80i1), (2050), Toska D xexur na migckocr Oxz,
caegORATeNbHO, 66 np%ermrm Ha STy mIockOoeTs ¢ Hel coBmanaery
3) (033 5), (0;2;1), {0; ~8;0), Touka D JaexuT Ha mIOCKOCTH Oy,
ec NPOEKNHA H3 BTY IJOCKOCTH ¢ Heil coBmapaer; 4) (4; 0; 0), (—3; 0; 0),
(2; 0; 0, (0; 0; 0); B) (0; 8; 0), (05 2;0), (0; =3; 0), (0; 0; 0); 6) (0; 0; 5),
(0; 05 1), (0; 0;0), Touka D JMeXHT HA OCH ANMHKAT, CJIEJ0BATENLHO,

ee npPOEKIHA WA 3Ty OCh ¢ Heil coBmamaer. 721, 1) (2;3; —1),

(5; —8; —2), (=35 241), (a; b3 = ¢); 2) (23 =3; 1), (5; 3; 2), (~3; —2; —1),
(@i —b e}y 3) (=23 1), (=55 =3 2), (32 —1), (=a;b; ¢);
4) (2; =3y —=1), (5 3 —2), (—3; =2 1), (a5 = b; — ¢); 5) (=2; 3; —1),
(=5 ~3; —=2), (321), (=a;bec) 6) (=2 —3;1), (=5 3;2),
(3 —2; —1), (=a; ~b;c); 7) (—=2; =3; —1), (=53 3; —2), (3; —2; 1),
(— a; = b; = ¢). 722. (a; a; — a), (a; ~ a3 a), (—a; @; @), (—a; —a; a),
723, 1) B nepBoM, TpeThbeM, MATOM H CeAbMOM; 2) BO BTOPOM, 4eTBep=
ToM, IeCTOM U BOCHMOM; 3) B MEPBOM, UETBEPTOM, IIECTOM H CEIBMOM;
4) Bo BTOpOM, TperbeM, NMATOM H BOcbMOM; 5) B mepsoM, BTOpOM,
¢ebMOM M BOchMOM; 6) B TPEeTheM, 4YETBEPTOM, TNATOM H LIECTOM.
724. 1) B nepsoy, TperseM, IATOM H CEJBMOM; 2) BO BTOPOM, TPeTheM,
faTOM ¥ BOCBMOM; 3) B mepBOM, BTOPOM, CeIbMOM ¥ BOCHMOM; 4) B mep-
BOM, TPeTkeM, IIeCTOM H BOCBMOM; 5) BO BTOPOM, UETBEPTOM, IATOM
ceibMOM. 725. 1) (—=3; 3; 8); 2) (3; 3; —3); 3) (—=3; 3; —3);
4) (—3; —3; —8); 5) (3; —3; —3). 726. 1) 7; 2) 13; 3) 5, 727. OA =6,
OB =14, OC =13, OD =25. 730. << M;M:M, — tyno#. 732. (5; 0; 0)
H (—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) u D (9; —5; 12). 739. D (9; —5; 6). 740. Uersepras
BepUIHHA TnapaiesnorpaMMa MOXKET CcOBHafaTh € OJHOH H3 TOUEK:
D, (—3; 4, —4), Dy (1; —2; 8), D3 (5; 0; —4). 741. C (1; 5; 2), D (3; 2; 1),

E(5; —1;0), F (7, —4; —1). 742. A(—1;2; 4), B (8; —4; —2), 743, %m
744, %}/ﬁ_ 745, & — X1 bl :fz-zxa + X4 e i +y;,»-|;y3 + s ’

et n btz 46, x — X1t MaXy + Ma¥s + max,
4 - ’ my -+ Mg + ms + m, 1

Mz - MoZs + Mazy + myz,
4 my 4 mo 4 my 4o, my + My + mg + my d
747, (2; —3,0), (1;0;2), (0;3;4). 748. |a|=7. 749. 2=+ 3,
750. AB ={—4; 8; —1}, BA={4; —3; 1}. 751. N (4; 1; 1), 752, (—1; 2; 3).

3

__ Mgy + maYs 4 malys - mays

753. X=V§",Y=I, Z o= |, 764, coscz=-—T§, cosﬁzn—-—?,
= Sl6 - e T 12
oSy = — —=. 755. cosa = i3 c_osB 3 cos V="-13"

756. 1) Moxert; 2) He MoxkeT; 3) Moxer. 757. 1) He moxer; 2) Moxers
3) He Moxer. 758. 60° wmam 120° 759. a={1; —1;: V2} nm
a={1; —1; =V'3}. 760. M, (V'3 V3 V3), My(— V3 =V3;—V3).
761. Cwm. puc. 134. 762. |a—b[=22.  763. |a+b]=20.
764. |@ + b|=|a —~b|=13. 765. |a + b| =V120 ~ 11,4, |a — b| =7.
766. |a+b|=V19~44, |a—b|=7. 767. 1) Bexropst a@ u b

228

MOMKHE GHITA B3ANMHO MEPNEHAMKYJAPHH 2) Yyrol MeX1Y BekTo-
pavyu @ ¥ b JomkeH GHThL OCTPBIM; 3) Yros MCKAY BEKTOPAMH @ u b
floaKeH OHTb TYnHM. 768, |a@|==|b|. 769. Cm. puc. 135. 774. |R}| = |5,
775 1) (15 =1 6 2) {5 =365 8 6 ~412% 9 {Li—5 00
5
3’ .
B TPH pasaj OHH HanpaBJeHsl B MPOTHBOMOJOXKHBIE CTOPOHEL

- 5) {0; —=2; 12); 6) {3; —— 2}. 776. Bexktop b A/HHHGE BEKTODA @

777. & =4, p = —1. 779. Bekrop AB B 1Ba pasa ,IUIHSHHée nagmopafﬁ;
OHH HAampaBJeHsl B OJHY CTOPOHY. 780, a° —{ i = =0
3 4 12
781, aﬂ={ﬁ, -T-é-, —"i""s“'}n 782, Ia+bi 6, -La b] 14.
783. d = — 48i + J_S_Si — 36k, 784, ¢ = {—3; 18; 12}, 785. AM=(3; 4; ~3},
BN ={0; —5; 8}, CP =(—3; 1;0}. 787. a=2p -+ 5¢. 788. a=2b + ¢,
1

‘ AN wnr b 1 8
b~...--2~—a---§c, ¢c=a—2b. 789, p =2a — 3b. 790. AM 5 b - 5 0

E‘nﬁ=-;— ¢—b, CP ==-é— b—e, rne M, N 1 P —cepeiuusl CTOPOH
rpeyronbhika ABC. ___791._15‘5 T_EIE -:_ZEE, BD = 10AB — 74AL,
CD—=114B — 8AC, AD + BD + CD =32AB — 22AC. 793. ¢ =2p —

1
—3g+r. 794, d =2a—3b + ¢, ¢ = — 2a-+3b-+d, b=-§—a +3 c-—-:,l—d,

a=—g~b —-é-c+ -}2-:1. 795. 1) —6; 2) 9; 3) 16; 4) 13; 5) —61; 6) 37; 7) 73.

796. 1) —62; 2) 162; 3) 373, 797. Cymma KBajpaToB AuaroHateil mae
pasesorpamMma paBHA CyMMe KBAJParToB ero cropou. 798, — ab = ab,

229



KOrJa BeKTOPH & H b KOMMHMEEADHE M HMeIOT NPOTHBOMOMOXKHLIE 13-
npasienusi; ab=ab, Koria BEKTOPH' @ ¥ b KOJJIHHEapPHH H HMeloT
O MHaKOBHIE manpasiaeHus, 799. Ilpu yciaoBuHH, 4TO b nepneH/ HKyIspey
K BeKTOpaM @ H €, B TaKKe B TOM CJydae, Korja BeKTOPH @ H € Kou-

auneapHs. 800, ab + be + ca == ¥ . 801. ab+ be+ca= —13.

802, [p|=10. 803, ¢ = m%. 804, |a|=]b]. 807 E=%"c—b_
2 4

808. o = arccos w—ﬁ. 809, @ == arccos (— E) . 810, ITnockocrs, mep-

Nen UKy 9pHAT K OCH BeKTOPa @& H OTCeKalolag Ha Heft oTpesok, Be-
JlHuEHAa KOTOPOro, CyHTast OT Toukd A, paBHa Tg—l' 811, Ilpamas

%epeceqeuqﬁ naI0cKOogTef, MePneHAHKYISPHEIX K OCSM BEKTODOB @ H b
OTCEKAIOMUX HAa 3THX OCSIX OTPE3KH, BEeJHUHMBl KOTODPHX, CYHTAd OT

Toukd A, PpaBHH T%T H -{—%—l 812. 1) 22, 2) 6 3) 7, 4) —200;

B) 129; 6) 41. 813. 17. 814. 1) ~B24; 2) 13; 3) 3; 4) (AB.AC)-BC =
= (—70; 70; —350} u AB(AC-.BC)={—78; 104; —312}. 815. 31,
816. 13. 818, a = —6. 819. coscp==-—§-1-. 820, 45° 821, arccos (—- -g—]
823, x = {—24; 32; 30}, 824, x={ 1 -é—; ——%—} 825, x = — 4i —
— 6] + 12k. 826, x ={—3;3;3}. 827. x ={2; —3;0}. 828, x =2i 4
o-3j—2k. 829, V3. 880. —3. 831, —5. 832, 6. 833. —d4. 834. 5,

B35, —Bl. = 818 X—— oy, Pum—f Tzt T 0 gaits
E 3 3 3

838. — G-, 839, |[ab] |=15. 840. [[ab]|=16. 84l ab= 3.

842. 1) 24; 2) 60. 843. 1) 3; 2) 27, 3) 300. 844, Bexropu @ u b
JOJKHE GBITh KOJAMHHeapHul. 846. B cayuae nmepneHaukyJaspHOCTH Bek-
Topos @ u b, 850, 1) {5; 1; 7% 2) {10; 2; 14}; 3) {20; 4; 28).
851, 1) {6; —4; —6}; 2) {—12; Sé 12}, 8562, {2; 11; 7). 8B3. {—4; 3; 4}.
854. 15; cos:==—-3-, c052f3=—1—5~, cos Y= 1z. 855. 28; cosc;=-—-§-,
cosf = — —?.-, cos ?ﬂ?- 8566, ¥ 66; cos a == ——1——, Cosf = — —4—,

V 66 66

7 YV
cusv:—?:gé». 857. 14 kB, en. 8568. 5. 859, sing= 3 2:7 £

860. {—6; —24; 8). 861, m = {45; 24; 0). 862, x={7; 5: 1

864. [[ab] ¢} ={—7, 14; —7}; [a [be]] ={10: 13; 19}. 865. 1){npa’3agi
2) xepast; 3) Jaesag; 4) npasas; 5) BeKTOPH KOMMJaHapHB; 6) JeBas.
866. abe =24, 867, abc = x 27; 3hak maloc B TOM cCaydae, Koraa
TPoOKKa BeKTOPOB &, b, ¢ npaeasd, B MuHyc — Korza 3Ta Tpoitka JeBas.
868. B Toy Caywae, Korja BeKTOPH &, b, ¢ B3aHMAO mepmen Ky MSPHH,
873. abc == — 7. 874. 1) Komnnanapuei! 2) H& KOMMJIaHADHE 3) KOM-
naanapeel, 876. 3 ky6. ex. 877, lé 878. D, (0; 8; 0), D4 (0; —7;0);
88l X=~6,V=—8, 2=—8, .52. BexTope @ u ¢ RoMxHB GHTH
KOJUIHHEeADHB! HJIH BEKTOp b -ROMKEH OHTL NHEPHEHIHKYJIAPEH K BeK+
Topam @ u o, 885, Tourn M,, M, -M,; nexar Ha foBepXHOCTH, TOUKH
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Ma, Ms, M ne nexxar na neit. Ypannenne ompejeser ehepy ¢ HeHTPOM
B HayaJe KOOPDAHHAT H PajAMyCOM, paBHHM 7. 886. 1) (1; 2,2) u
(1; 2; —2); 2) Ha nasHOR MOBEPXHOCTH HET TAKOH TOUKH; 3) (2" IR
(2; —1; 2); 4) na naunoft moBePXHOCTH HeT TaKoH .ToukH. 887, 1) Ilno-
ckoers Oyz, 2) maockocts Oxz; 3) miockocts Oxy; 4) maockocTs, na=
paaiensHasi maockoctd Oyz ¥ Jexamast B GAUXHEM N0JYNPOCTpPaHCTBEE
Ha PACCTOSTHHH ABYX €IHHHI OT Hee; §) IIOCKOCTB, Mapaaie/bHas MJI0=
ckoetd Oxz u Jexamas B JEBOM OJAYAPOCTPAHCTBE HA PACCTOIHHH
JBYX eIMHHI OoT Hee; 6) mIOCKOCTh, MapasiebHas NJAQCKOCTH Oxy 4
JcKauas B HHXKHEM MOJYNPOCTPAHCTBE HA PACCTOSHUM NATH €IHHHMIL
oT nee; 7) chepa ¢ IEHTPOM B HauaJ e KOOPAHHAT H PaiHycoM, PaBHEIM 95
8) cpepa ¢ uenTpoM (2; —3; 5) v paaHycoM, DaBHBHIM 7; 9) ypaBueHH&
onpezesseT eAMHCTBEHHYIO TOUKY — HauaJo koopaunar; 10) vpaBHeHHE
HHKAaKOrQ TreoMeTpHyeckoro ofpasa B TPOCTPaHCTBe HE oOnpeneseT)
11) nuaockocTh, KOTOPAS AEJHT NONOJA2M IBYTPaHHHE YroJl MEXIy NJO0+
ckoersiMi Oxz, Oyz u npoxomut B 1, 3, 5 B 7 okTanrax; 12) niockocth,
KOTOpast ACJHT MOMoJaM NBYrpaHHMA yroa Mexay miaockocrsvu Oxy,
Oyz w upoxogutr Bo 2, 3, 5 H 8 okraurax; 13) niockocth, KoTOpast
JICAHT MOMOJaM ABYrpaHHBI! Yroa . Mexay miockoctamMu Oxy, Ox2 u
npoxoxut B 1, 2, 7 u 8 okrantax; 14) nmaockocrn Qxz u Oyz; 15) mJo-
ckoetn Oxy u Oyz; 16) naockoctn Oxy u Ox2; 17) coBOKYNMHOCTH BCeX
Tpex KOOPAMHATHHIX MJockocrel; 18) maockocTh Oyz u TWIOCKOCTB, NTa-
pasenbHas naockocth Oyz m Jexauwas B OJHXHEM MO.YNPOCTPaHCTEBE
Ha DPAacCTOSHMM uETHPeX eAMHHL oT Hee; 19) mirockoets Oxz u MO~
CKOCTh, KOTODAs JEJUT NMOMOJaM ABYTPAHHLIA yroda Mexay MI0CKOCTAMH
Oxz, Oyz u npoxonuT B 1, 3, 5 u 7 okranrax; 20) naockoers Oxy H
NJOCKOCTh, KOTCPAst AENHT MONOJAM ABYrPAaHHBIA Yroda MexXiy nJoCKo=
crsiMmu Oxy, Oxz nnpoxonur B 3, 4, 5 1 6 okranrax. 889. 24yl 22=r?,
890, (x— @)% + (y—P)? + (z—¥)2 =1r2 891, y—3=0. 892, 22— 7 =0,
893, 2x+ 3=0. 894. 20y 4 53 =0. 895. 12+ y? 4 22=a%

: 2 2 22
896, x2 -+ y? -+ 22=a%, 897 x4 22=0. 898, -%-+-€§—+-2§==1.

x?

' 2 C 2
899. 7] —%- -~ -%= — 1, 900, Toukn M, M; nexar Ha JaHHON

AVEHH, TOYKH Mo, M, He aJexar na Hell, 901, Jluuuu 1) # 3) npoxoiar
yepe3 Hauaao kKoopmumat. 902. 1) (3;2;6) u (3; —2;6) (3;2,6) n
(—3: 2; 6); 3) na nanrolt JuHuA HeT Takod Toukd. 903. 1) Och anaukaT;
2) och opauHaT; 3) ock aGeumce; 4) npsMast, NPOX0OAAIAS HEPE3 TOUKY.
(2; 0; 0) napaanrenbio ocu QOz; 5) npAMas, NPOXOAALAd Yepe3 TOUKY.
(—2; 3; 0) napanneasHo Oct Oz; 6) npAmMas, MPOXOAsMIAA yePe3 TOuUKY.
(5; 0; —2) napasaensko ocu Oy, 7) mpamas, TPOXOAsiad YEepe3 TOUKY
(0; —2; 5) napaasnespHo och Ox; 8) OKPyXHOCTb, Jexalas Ia mao=
ckocTH Oxy, C UEHTPOM B HAauale KOOP/AMHAT H Pa/fHyCOM, DaBHBIM 3;
0) ORpYXHOCTh, Jexamas Ha Taockoctd Oxz, ¢ UEHTPOM B Hauaje
KOOPJHHAT H PaJHycoM, PaBHbM 7; 10) OXPYXHOCTh, JeKauwas Ha niao»
ckocTH Oyz, ¢ UEHTPOM B Hayale KOOPJHHAT H PaZHyCcOM, DaBHBIM 5f
11) orpyXiHocTh, Jexamas Ha mJockocTH 2—2=0, ¢ UeHTpoOM
B Touke (0; 0; 2) i pamuycoM, paBHuM 4. 904, x2 4y + 22=09, y =0,
905, 24 y?+22==25 y-+2=0. 906. (xr—5)24 (y + 2)% 4=
F (z—1)2=169, x=0, 907, x2+4 y> + 22 =36, (x —1)2+(y +2)°+
+ (2 —2)%=25. 908. (2; 3; —6), (—2; 3; —6). 909. (1; 2; 2), (—1;2;2),
910, 1) Lluamnapuueckas MOBEPXHOLTh C OGPA3YIOUAMH, MNapaJJenb=
HeMHE ocu Oy, HMeomas HanpaBAsiomed OKPYXUOCTb, KOTOpas Ha
nn0ckoeTH Ox2 onpeienseT<s ypaBHeHneM x? 4 27 ==25; 2) uuaunjpa-
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yeckas mopepxHocTs ¢ ofpasylomumy, mapamrteasruMu ocH Ox, mveiwo-
mwas Hanpapasioanedl 3JaHNC, KoTopslt Ha maockoetd Oyz onpereasercs

22
YpaBHEHHEM -g—s— —1-6-== 1} 3) uuaumapHueckas noBepXHoCcTh ¢ ofpa-
3YIOIINMH, NapaTIebHEIMH OCH Oz, uMeromasn Han paa.nmolu.eg mnegﬁony,
x [
KoTopas Ha maockoctH Oxy onpejeaserca YPaBHEHHEM ﬁ"%’= s

4) HMuJAMHIpHYeCKass TNOBEPXHOCTh € O0GPasylolIHMH, MapajiebHLIMA
ocu Oy, uMelomas HampasJsiomel napadoay, kotropas Ha niockoerd Oxz
onpenessercs ypasHenHeM x?=062; 5) LHIHHJDHuECKAsw TOBEPXHOCTD
¢ of6pasylomuMy, napaaneiasisMu ocH Oz, nMewoumas HanpasIsoOLei
nmapy npaMbIX, KOTopue Ha naockoctd Oxy onpeaeasioTcs ypaBHEHHAMH
x=0, x— y=0; sTa UHIHHADPHUECKAS NOBEPXHOCTb COCTOHT H3 ABYX
naockoere; 6) uHAMHIPHUECKas TMOBEPXHOCTh ¢ o0pasyiomHuMH, napan-
JedpHEIMH ocH Oy, uMeiowas HanpaBasiowme#f mapy DPEMEX, KOTOPHe
na maockoctH Oxz onpenensioTcss ypaBHeHHaMH X —z2=0, ¥+ 2=0;
574 IIHJHHIPHYECKAn MOBEPXHOCTh COCTOHT W3 ABYX mJockocTel; 7) ock
a6cuypce; 8) ypaBHeHHe HHKAKOrO reoMerpdyeckoro ofpasa B Tpo-
CTPaHCTBE He onpenenser; 9) UHIHHADHuecKas MNOBEPXHOCTH ¢ oGpa-
3ylomKrMHa, napaaaeabaeMHE och Oy, uMeomas Hanpasasowed OKpyK-
HOCTB; HanpaBjisiomas Ha myockoetd Oxz onpejensercs ypaBHEHHEM
2?4 (z—1)2=1; 10) uuaHaIpHYECKas MOBEPXHOCTh C O6Pa3yIOUHMH,
napamreasHeME ocH Ox; Hanpasasiomas Ha naockocth Oyz onpexe-

2
nsietcs ypasnenueM y? - (z - %) -=-%. 911.1) x?+45y°—8y—12=0;

9) 42 +522 +42—60=0; 3) 2y—2—2=0. 912, 1) 8x? + 4> —
—36x+ 16y —=3=0,2=0;2) 2x—22—7=0, y=0; 3) 49> + 822+
H4-16y+202—31=0, x=0. 913. x—2 +32+4+3=0, 914. 5x—32=0.
P15.2x —y—2—6=0.916. x —y—324+2=0. 917. x + 4y + 72+
—+- 16 =0, 919. x—y—2z=0. 921. 3¢ +4+3y+z—8=0.
923, 1) n={2; —1; =2}, n={2A —A; —2AL 2) na={l;5; —1;,
n=1{A 5\ =21k 38) n={3; —2; 0}, n ={3A; — 2A;0}; 4) n={0; 5; —3},
n={0;5A —32; 5) n={1;0:0, »={2;0;0} 6) n={0,1,0j
n =1{0; A; 0}, rae A — yuoGoe uHcTI0, HE paBHoe Hymo, 924. ) u 3) onpe-
ASJSIOT mapadgessHble NIOCKOCTH, 925, 1) B 2) onpemensioT mepneHH-

KyJspHLe maockoctH, 926. 1) =3, m=—4; 2) |=3, m;———g;
1 1 _ | 1

3) l=—3=, m--;l—s—. 927. 1) 6; 2) —19; 3) ——. 928. 1) ==
2 1 L 2 2

H 3:1__ 2) ?:-1 H Tﬂ’ 3) 5 4) arccosﬁ H n—arccosﬁ.

929, 4x — 3y +22=0, 930, 2x —32—27 =0, 931. 7Tx —y —5z2=0.
932, x +22—4=0. 934, 4x —y—22—9=0. 936. x=1, y=—2,
2=2 930 1) a=7;2) a=7,06=3;3)a=7, b3, 940. 1) 2 —3=0;

N y+2=0; 3) x+5=0 94l 1)2y+2=0, 2)3x+42=0;

3) 4x-+4+3y=0. 942, 1) y+42+10=0; 2) x—2—1=0;

3) 5x-y=—13=0. 943. (12;0; 0), (0; —8; 0), (0; 0; —6).

044, L U 4 2 | 945 0—=—4, b=3, c=-=. 948. 240 k5. ex.
6 3 —2 2

: . 2B [ Aoy Gy e
947. 8 ky6. en. 948. g+ +5 =L S+ T+ =1

950, x +y+ 2+ 5=0, 951. 2x — 21y 4 22 4- 88 =0, 2x — 3y — 22+
+ 12=0,952 x+y+2—9=0, x—y—z+1=0, x—y + 2—=3=0,
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t+y—2—5=0 953, 2¢x —y—32—15=0. 954. 2x—3y + 2—6=Q
955. x — 3y — 22+ 2=0, 956, [Txockocru 1), 43, 5), 7), 9), 11) u 12)

3aaanbl HOPMAABHWMH ypaBueHusmu. 957, 1) —g—x - -g-y - % z—6=0;

2 3 6 11
3) TE—FY— TR

4 3 6 2 '

.2) _?x.{.?y.___;’_z_.g_o,
4) £ -]--—--2r--—l —1=0' ) = —y+ —2—~2=0,6) —x=

. 43x T 3¢T 13* 0; B)ge

1

10) z_.%_.:o, 958. 1) o =60°, p— 45°, y=60°, p=5; 9) @ = 120°,
B=060°, y=45° p=8 3) a=45° B=90°, y=45°, p=3V2}

4) 0 =90° B=135°, y=45° p=V7, 5) a=150°, p=120°, y=90°,
p=5; 6) &=90°B=90°%y=0% p=27) a = 180°, B = 90°, y = 90°,

l o {s] o
B=—: 8) a==90°, Bp=180° y=290° pm-é—; g)aza;ccog.!...

—y—2=0;, 8) x=5=0;, 9) 2=3=0;

; 9 2
tﬂ=:c—arcms§, y = arccos &, p=2; 10) mmn_arccos.;?-,
- 3
| ﬁ=n—arc£os-=7-, v=arccns—$-, p=-f;-. 959, 1) d=—3,d=23;

2) d=1, d=1; 3) d=0, d=0—Touka M, JeXHT HA TIOCKOCTH}
4) 6=—2,d=2;5)0=—3, d=3. 960. d=4. 961. 1) [To oany
CTOPOHY; 2) Mo OAHY CTOPOHY; 3) nMo PasHWE CTOPOHH] 4) Mo OfHY CTO=
PpoHy: 5) no pasubie CTOPOHLL 6) no pasHble cTopouk. 964, 1) d =23

2) d=235; 3) d=065;, 49 d=1; 5) d=10,5; 6) d=%. 965. 8 xyd. ex,
966. YcaoBHIO 3ajaud yaoBJaerBopsuoT xae Touku: (0; 73 0) u (0; —5; 0),
967. YcaosHio 3ajzaun ynosserBopsior nxse Touku: (0; 0; —2) u (0; 0;

4
—6 ]—3—). 968, YcroBuio 3asauH yaoBaeTBopsioT ase toukm: (25 0; 0)

L
H (T;?;"; 0; 0). 969. 4x — 4y — 2z - 15=10, 970, 6x 4 3y-+2z + 11=0,

971. 2y =2y —2—18=0, 2x— 2y — 2+ 12=0. 972, 1) 4x —y —
~22—4=0; 2) 3x4+2y—2+4+1=0; 3) 20x — 12y + 424 13 =0,
0 973. 1) 4x—5y+2—2=0,2¢4+y—32+8=0; 2) x—3y—1=0,
 8x 4y —22—1=0; 3)3x—6y+724+2=0, x4+ 4y+32-+4+4=0.
+ 974. 1) Touxa M ¥ Hayado KOOPAMHAT JeXKaT B CMEXKHHX yrJax;
2) Toyka M H Haualo KOOpAMHAT JeKar B OmHOM yray; 3) Touka M
¥ Haua 0 KOOPJAHHAT JeXat B BEPTHKAJGHBX yriaax. 975. 1) Toukn M
¥ N pacmomoxedHnt B CMeXHMX yriax; 2) toukn M # N pacnosiocenst -
}L:B BEPTHKAJRHHX yriaX. 976. Hauano xoopauHAT JEXHT BUVTPH 0CTPOrO
;zma‘ 977. Touka M nexnt BuyTpH 1ynoro yraa, 978. Syx—4y—42-4-5=0,
79, 23y —y —42—24=0. 980, x — y — z—1 =0, 981, x+y+22=0.
0882, 5x —T7y—3=0,2=0; 5x+2: —3=0,y=0;, 7y—2z+3=0,
i — 0. 983, 3x—y—T724+9=0 b5y+22=0. 984, (2; —1; 0),

(155 0 ~) G%—D. 986 1) D=—42) D=93 D=3

987. 1) A=A, =0, u xots G oxHo n3 uncen D,, D, orauumo oF
Hyas; 2) By=B;=0, n xors 66 ojHO0 u3 yxcen D;, D, oruyHO OT
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: =Cy=0, u xoTa 681 oano u3 uncea Dy, Dy ormuno oy
S i e 2 gy B Di gy o By s
Hyad. 988, 1) AQ ='_D?, ) _EE-_ D2 ) Dg Dg b 1=
=D, =0, A;=D,=0; 5) B, =D, =0, By =D, =0; 6) C, =Dl=0:
C,=D,=0. 989, 1) 2x+ 15y + 72+ 7=0; 2) 9;,!--1—32+5=-=0i
3) 3x -+ 82— 2=0; 4) 3x — 9y — 7 =0. 990. 1) 23r—2y~+212—33=0;
9) y+2—18=0;3) x+2—3=0;4) 4) x—y+ 15=0. 991 5x4-
+52—8=0. 992. a(bx—2y —2z— giotrl:éxaj 3y2; 2zz+ 5% - g

: Mast MepeceqyeHHs IO — 2y —2—3=0,
i(ia:}sz;zeﬁ- ESO napgmenbﬁa sexTopy I={7;9; 27} cresi08as
TenLlo, VCJIOBHIO 3aaauu 6y.rxy£ N%B'liﬁiggb lnlgzeg.ﬂosc’rxyom:;mr;gg

e NYuKy IJOCKOCTeH, IIpo) [ 4
ggfi‘l.ﬂ?}lelfi‘zy ——ylgg —3=0. 994. 0 (5x — y — 22 — 3) + B (3x ~ 2y—
—524+2)=0. Ykazauue. Ilpavas mnepecevenns mI0CKocTelf
5x —y —22—3=0, 3x — 2y — 52+ 2 =0 nepnenanxy’aapHa K njio-
ckoetd x + 19y — 7z — 11 =0; crezoBaTesibHO. YCAOBHIO 3axaud GyAyT
VI0BJAETBOPATE BCE ILTOCKOCTH, NpHUaLTeRalUlHe MydKy mocxocreg,
npoXoAAlHX UYepes 9Ty MNPAMYIO. 995. 9x 4+ Tyr—It- 82-4+7=0,
996, x —2y +2—2=0, x—5y +42—20=0. 997, pmran;regmm.
993, He npunagnexur. 999, [=—35 m=—11. 1000. 3x — Gy +
+62z+21=0, 189x+ 28y + 482 —591 =0. 1001. 2x — 3y TQ "z_-i[}-
+19=0, 6x—2y—32418=0, 1002. 4x——3g+63— 7:0,
12x — 49y + 382+ 84=0. 1003, 4x 4 3y —5=0, Sx+3z— 12—_0.
1904, 7t —y+1=0, 2=0; bx—2—1=0, y =0; 5y — 7x — 12=0,

e B ()] 1006, 2x — 4y — 8z + 1 =0,
x=0. 1005, x —8y+52—3 A p Ay o =
IR ) 3) x—-2=_y_=z+3;_ 4)x_2-=-€-==2'{{)_3;
LLH 3 . ¥ A
5 Erlot it 1008. 1) “o—m= L3 —k
—3 x+1
x—=3 y+1 2z CANE el Al A =
B o = ol S 0 =i 10
715'32=z+4. 1009, 1) x=2t+ 1, y=—31— 1, 2 =4t — 3;

. 1, y=4t—1, 2==3;, 3) x=3t+1, y=—2t—1,
g)_—fstitfww?l)x=r+2,y-—-—-2f+i,2=f+l: 2) x=1t+3,
v —f—1,2=83) x=0, y=1, z==—3¢+1. 1011, (9; —4; 0),
(3; 0; —2), (0;2 —3). 1012, x =5t+4, y=— 11t =7, z2=—2,

- 3
1213 x._l=y-2=2+7. 1014. X 2==y+ll=2—,}: .
e A RAL N AN P {1; 1; 3
= 3, = 16t+1, 2= - 9. . ==l 1
:ifif A: g;i}:]_me ,'{f — mo6oe ynca0, He paBHoe nyJo. 1017, @ = — 21 4-

«q=—2Mi 4 114j + AR, rae A — aoGoe uucno, e paBHOC
+”]+5k"ft—2 y—3 245 X2 ol 2
A T = 5.!019.1)%5-- ot v ol
. Tlonaras, nanpuMep, 2o = 0, HaXonuM H3 JaHHON cucTeMe

[;e=n:2e Hy:e= —-DIJ;I TakHM ogpaaon. MBl yKe 3HaeM OAHY TOUKY MPSiMOii:
/b? (2; —1; 0). Temepp HaimeM Hanpanaaiowuil Bexktop. Mmeem
n r’={'1- —2;3), n,={(3; 2 —5) orcona a@=[mn.]={4 148}, 1. e
zvl—-=4 m =’14, n=_8. TlonctaBaasa HaHgenHbIC 3HAYEHRA Xg, Yo, 2o U
x—txo o s o 255

nyJo. 1018,

[, m, m B paBeHCTBa » MOJAYYHM KaHOHI=
L) »

-
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ecxne ypahnenus nauntiol npsmofi: ng — y;};l =-‘§ nan x;—? =
ga-d g x _y+l _=z—1, x B3 Wy—2" 2z
7 & 4 DEp =g =T Y S~

1020, 1) te==t+ 1, y=—T7t 2= — 19/ — 3; 2) x = — ¢ + 1, y=3{+2,

02 =D5f—1. 1023, 60° 1024. 135° 1025. coscp=i—2%-. 1027, [ = 3.
x+1 _y—2 243 1030, X+4 _y+5 _2—3
B~ 3l N S = T

2031, x =2t —5, y=—3t+ 1, 2=— 44, 1032, v =13. 1033. d = 21.
4034, x=3—6f, y=— 1+ 18, 2=—5--9f 1085, x = — 7 + 4,
Yy =12 —4f, 2=5— 21, 1036, x=20—6¢, y = — 18+4-8f, 2—=— 324244,
2; 6; 40). 1037, YpasHennst nBmXenus Toukw M: x = — 5 6f,
y=4—12{, 2= — 5+ 4f, ypapHerusa ABHKEHHS Toukd N: x=—5--4¢,
y= 16— 12¢, z=—6+434 1) P (7; —20; 3); 2) 3a NPOMEKYTOK Bpe-
MEEH, PaBHH 2; 3) 33 NPOMEKYTOK BpeMEHH, pamHmi 3; 4) MoP = 28,
NoP =39. 1040, 1) (2; —3; 6); 2) npsmas, napaaseasias IVIOCKOCTH;

8) npaMas JeMHT Ha TLIOCKOCTH. 1041. x-2- 2 - 4 'é' 4 = 2‘; 1 A

2002, 222 =-”'f33= Zfss. 1043. 2r—3y442—1=0,
1044, x4+ 2y +32=0. 1045. m=—3. 1046. C = — 2. 1047, A3,

BD— — 2. 1048 A=—3 B=4%, 1049. [ — — 6, c=.g.,
1059, (3; —2;4). Pemenue. Vickomylo TOuKy waitnem, pemas cos-
MECTHO YpaBHEHHS MNaHHOR nNpsMOf ¢ ypaBHEHHEM IIOCKOCTH, npoge-
JEeHHOH u3 Touku P NEPNEHANKYI9pHO K 3Toi mpamol. [Ipexze Bcero
8dAMETHM, UuTO HAMPABJNAIOIMH BeKTOp aamHOH mpamoir {3; b: 2} 6yxer
ABMSITBCA HOPMATLHLIM BEKTOPOM HCKOMON NJIOCKOCTH. YpaBHEeHHE mJao-
CKOCTH, KOTOpast NPOXOAHT yepe3 Touky P (2; —I; 3) H umeer HopMab-
Hetit BekTop n={3; 5; 2}, Gymer umerp Bum 8 (x—2)+5(y-+ 1)+
F2(2—3)=0 nam 3r+ 5y 422 —7=0. Pemasa coBMecTHO ypas-~
Henus x=3f y=>5/—7, 2=29242, 3x 4+ 5y 4+ 22 — 7 =0, Halinem
HOOPHHATH HCKOMOH MPOEKUHH: Xx=3, y=— 2 2=4. 1051, Q (2; —3: 2).
1052, Q (4, 1; —3). 1053, (1;4; —7). Pemenuec. Hckomyo Touky
HakizeM, pewas COBMECTHO YDaBHEHHE AAHHOK MJIOCKOCTH © ypaBHe-
HHAMH MNpPAMOH, NPOBEXCNHOH M3 TOUKH P NepneHankynapeo K 3Tol
II0CKOCTH. Tlpex/ie Bcero samersM, uTO HOpMadbHEIH BEKTOP JaHHOMH
naockocrx {2; —1; 3) GyneT ARAATHCS HANPABARIOUIAM BEKTOPOM UCKOMOIMT
mpavoi. Tlapamerpuueckne ypaBHeuus npsiMo#, KOTOpas mPoOXOuMuT
¥epes TOUKY P (3;2; —1) n umeer nanpapJsiownit BekTop @ ={2; —1; 3},
OyLyT uMeTh BHA Xx=29f- 5, y=—1t+2, 2=23ft—1. Pemwas cogn-
MECTHO ypaBHeHHS 2% — y+324+23=0, x=2{+5, y=~—¢-2,
R=3f—1, wmaligeM XxoopruumaTh HCcKoMOR IpoeKkunn: x =1, y =4,
= —7. 1054, Q(—5; 1;0). 1055. P (3; —4:0). Ykazanuue. 3anaya
gMoKeT ORHITh - peiieHa mo caegyiolell cxeme: 1) ycramasauBaem, yro
Mouxu A u B pacmogoxeHs Mo OLHY CTOPOHY OT m.IocKocTH Oxy;
2) HaxoaHM TOuky, CUMMETPHYHYIO OJHOH H3 NaHHKIX TOYCK OTHOCH-
f€abHO mIockKoctH Oxy, HampuMep Touxky B, CHMMCTPHUHYIO TouyKe B,
©) COCTABJAEM YpaBHEHHE MPAMOH, mpoXomswes: uepes Toukun A u B);
‘ éjemaﬂ COBMECTHO HaHACHHLIC YDABHERUS NPAMOH ¢ yPpaBHEeHHCM
lIockocTH Oxy, noayyum KOOpAHHaTH HCKOMOH Toukd. 1056, P (—2; 0; 3).
1067, P (~2; —2;5). 1058, P (—1; 3; —2). 1058. 1) P (—25; 16; 4);



2) 32 npOMEKYTOR BpeMeny, paBluh 5; 3) MoP =60, 1060. #=28—75¢,
' 30 4- 8¢, 2=—27 464, 1) P(—2;2;,—=3); 2) or ;, =0 no £, = ¢
) MoP =250, 1061. 3a npoMexyToK BpeveHH, papHuit 3, 1062, d =7,
: t+3 Y42 g~38
Pewenuo, Bulepem Ha npaMolt 5 G =
HHOYRb TOuRY, HampuMep M, (—3; —2; 8); GyneM cunraTh, YTO Hampas
pastoutnit Bexrop npamofi a==(3; 2, —2} nputoxen B TOuke &
Moay/ab BeKTOPHOTO NPOH3BENRHXSt BekTopoB § W M,P onpereaur
nJolAlL flapadiesorpaMMa, MOCTPOGHHOrO Ha PTHX BEKTOPAX; BhICOTa
sToro HapasiesorpaMma, nposeiéHHas u3 Bepulihl P, 6yner aBaAThCA
HCROMBIM paccrTosumem d. CJefloBATeNbHO, AJAS BHUMCAEHHT paccTos-

| [a#T,P]|
|a]

]

KaKyIo«

Hua d umeeMm opmyny d = . Tcmepb BHIYHCAUM KOODAHHATLL

Bekropa M, P, 3Has KOOpAHHATH ero KoHua u Havana: M, P = {4; 1; —10},

Hainem nex;opnoe npousseieHne BekTOpoB & u M,P: [aM,P] ==
¥

1
=|3 2 =2 |==— 184 22§ —5k. Omnpexeaum ero Moayab

4 1 10
[aMP] | =V 182+ 222+ 52 =833 =7V 17. Bruucaaw moayTs
BEKTOpa ﬁ_[ e|=V9+44+4 =V 17. Halinem nckoMoe paccrosHue:

4= —7«-:-%’;—=7. 1063, 1) 21; 2) 6; 3) 15. 1064, d=23. 1085. 9x+ 11y +

+52—16 = 0. 1068, 4x + 6y + 52—~1 = 0. 1070, 2x—16y—13z 4 31 =0.
1072, 6x — 20y — 112+ 1 =0. 1074. (2; —8; —b). 1075. Q (1; ~2; 2).
1076. Q (1; —6; 3). 1077, 13x — 14y + 11z 431 =0. 1079. £ — 8y —

— 13249 =0. 1081.";34—9’1‘2;3?4. 1082, x = 8¢ — 3,

y=—3t—1,2=—4t+2, 1083, 1) 13; 2) 3; 3) 7. 1084. 1) x? +
Fy? 4 22=81; 2) (x=52+(y+32+(z=7?=4 3) (x—4)°+
+(y+42+(2+2)2=36 4 (x—=32+(@+2>+(z—112=18
5) (x—3)2 4+ (¥ + 1)2 4 (z—1)2=21; 6) x>+ g2+ 22 =09, 7) (x—3)*+
+ (g 452+ (24+2)2=56; 8) (x— 1)+ (y+2)>+ (22— 3)* =49;
9) (x+2)>+(y—4)2+ (z—5)?=81. 1085 (xr—2)*+(y—3)*+
F(z4+12=9 u x2+(g+ 12+ (z+52=09. 1086, R =S5.
1087, (x -+ 1)2+ (y — 3)? + (2 — 3)2=1. 1088 (x+ 1)2+ (y —2)2 +
+ (2 — 1)? =49, 1089, (% —2)%+ (y — 3)2 + (2 + 1)2 =289,
1090, 1) C(3; —2; 8), r=4;, 2) C(=1;30), r=3; 3) C(%1; —1),
r=25; 4) C(0; 0; 3), r=3; 5) C(0; —10; 0), r1= 10, 1091, x=5f—1,
x..--——

3 1

y=—1+3, 2=2t—05 S SR

1093. 1) Bue cheprr; 2) u 5) Ha nopepxHocTH chepe; 3) B 4) BRYTDH
cheper, 1094, a) 5; 6) 21; B) 7. 1095, 1) ITaockoeTs mepecekaer chepy;
9) mIocKoeTh Kacaeres cdepn; 3) MIOCKOCTh NPOXOXHT BHE C(epH.
1096. 1) ITpsiMas mepecexkaer chepy; 2) npAMas TPOXOAHT BHe cdepHl;
3) npaMas Xacaercg cdepsl. 1097, M, (—2; —2;7), d=23.
1098. C(—13 2 8), R=28. 1099, (x — )2+ (y —2)>+ (2 — 1)* = 36,
Ox — 2z = 1=0, 1100, (x — 1)2 4 (g + 1)2 + (2 + 2)? = 65, 18x—22y -
452 —30=0, 1101, (x——-2]2-|-5;2+(z—-3)2=2?, x4+ y—2=0
1108, 5% — 8y + 5z = 7 =0, 1104, x? 4 y? + a2 = 10x - 15y — 262 =0
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1105, %242 +'22 - 180+ 0y=0z2=14 = 0. 1106. 24 (94 2)°+22 =11,
1107, 6x — 3y = 22 = 49 =0, 1108. (2; —6; 3).  1109. a= =+ 6,
110, 2% =y =~ 2= 5e==0. 1111, x1x+€1y+212=r2. 1112, A2R?4-

B?R? 4 C2R? = D? 1113, (¥, ~—a)(x— o)+ (g1 —=B) (y —
4 (2 = )(z—'\:)u:‘r". 1114, 3;—2y+62—11i10, mﬁ;-i—gy}'i
oo T 300, | 1115, %9 —022—9=0, x-+2y — 22490,

1116. 4x + 32—40 =0, 4x 4 32+ 10=0. 1117, 4x + 6y 4 52—103=0,
x 46y +52+205=0. 1118, 2x —3y + 42— 10=0, 3xr— 4y
o 05— 10=0. 1120, x — y—2=~2=0, 1122, Ax+ By +C2+ D=0,
1123. xcos@ —+ ycosp 4 2zcosy—p=0. 1124, de=|rn°—p|;
=|x;cosa+y cosP42cosy—pl| 1125 (r;=12)(r—r)=0;
0, — ) —x)F (—=p)—p)+ (2—2)(2=2)=0

X=Xy Y—1Ulo 2— 29

1126. a,a; (r — ro) =0; Iy my m =0, 1127, (ro —#) X
!2 Mo 2

‘ X =X ¥y =l 22—z
X(fa—fl)(f—"l)=0; Xo=—X| Yp—1Y; Zs— 2z |=0.
} X3— X1 Yy—1l©) Ry— 2
] X—Xo Y—1Ulo 2— 29
1128- nin: (?'— ro] == Ai Bl C] =0. 1131. ¥ .’Cg=

i
A, B, C

=L = TR, 1182, [(r — 1) (12 — P =0, [r (12— )] = [rur],

'r=_—r F+y—r)t. M. a(r—r)=0 I(x—=x)+m(y—y)+
+n(i--—z12) =Df 1134, a1a; (r — rp)=0. 1135, lnlny_ {r—rujy; 0.

xX—X Y—1 z2—2z

136, r=ro+nt; Tt =TI IT R0 11T, = o+ [mnal 1
X—Xg _ Y—Yo ___Z2—20 _ 1

| I31 o _161 A["— a, Bll. 1138, ron+D =0, an=0;
Bg Cg C2 A2 AZ ‘82

Ax() + Byo + CZD + D =0| At + Bm ‘+‘ Cn= 0. 1139. a a, (f—-ro)=0.
1140, aia;(r;—r) =0 ot &

1141. rg—-————‘m Q  Xx=xg—
4 Axy + Byq+Czy+ D i Axo+ Byo+ C2o+ D

ATFBmtCn > Y=W Al ~-Bm ¥ Gry i
Axo -+ By Czo+ D
= . — OAJ+J§:+C?'n n 1142, n—%—D— s
Ax, + By, +Cz, + D Axy <+ By, 4= C D
f=n——prmrcr A ¥=un- ljl-?-ﬁ}w?j o
A B & D -
ez, — A 1145, ro+ L2700,
(51 —=x) !+ —Yyo)m+ (2 —2) 1
X=X+ i : ti-&-mz?-}-nz 1= %) I, Y=Y+
(¥ —x (y1—yo) m= (2 —25) n
+ - - ls-i{—:ézgo-l—nz (I"zu)Lm» 2=z +
*(tl —_xO)I+ (y1 “‘".Uo)m"i"{zlﬂ?o)nn‘ 1144. di[(rl_rD) GJQ.

12+ m? 4 n? |
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2 )
-‘/ Yyr—Yo 21— 20 |° |3|—'20 Xy — Xo J? Xy=—Xo Y1 = Yo
+ =
n { [ m
VEF m: + ne s

II Ig Xg = Xy
abc, BeJs. |ty Mg Yo = §3

ny Ro 2o 2
mlnls_}_ n111i2+ Iy my |?
g Ao fo Iy !2 My

RI

d=

V{a,ag]z-

1145. d = [alﬂg(fz—rl)_I v d

T

o

la| la N VEFTmFae
Yy = ..__.ﬂ_._.—, Zlﬁ-—z—-—'jnzr_-‘ H
VEF m? +nl Vit m 4 n
el Rl Rm Rn
= —

e e TR T W . LA

Pzle'mﬂ-}-nz’yz VEF m:n? 1 VEF m
RI

1148. ru+]—§|a P rg—-l—}:Ta; x1=xn+7_;“]/——m2——“_l"_—nz,y:=ya+

+Vﬁ—_f—%———ﬂ-§s =2+ Vl_?%fg}—i-_n"’ X2 = Xo —
RI Rm Rn

~ VR T VR T VR

1149, (r, —ro) (r — ro) = R, ns0.  (r—r)r=C2E0N,

E=wi) k0 =) + = a) (2 +AEB-:{IBT-E2612+ P

151, P —R=0, -X-+R=0; W ey D,

VETBIC

In [n|
a(r—ro) S Y

Ax+ By 4 Cz

=+ R=0, 1152,
VA + B2 L C? Jal
a(r—ro) L R=0; L(x— x0) + m(y — yo) + n(z— 20 Zp=0,

la ViE+ m2+ n?

le—x)tmy—yd+nz—2) 4 oo 1158 3 V3 @ 30),
VE+ m*+n?

@ =30, 0 V3, @ 0 =V3). 1154 4,3 (4 6 — 1),

(—4 0; —1). 1155, 15; (0; —6; ~—1, 1156, ¥Yparenus npo-

2 .
eKuu# a) Ha miockoeth Oxy: 2+ 4xy+5y?—x=0, 6) wua myoce
' 2=0;
xoeth Oxz [ x2-—=9xz 4522 —4x=0, B) Ha nJockocts Oy

y=0;
Y4+ 24 2y—2=0 1157 Qunmune; (2, —1; 1) ~ueHTp aTOrO
x=0.
saamnea. YRaszanue, LIeHTp ceueHHs MPOEKTHPYETCS B DEHTP TMPOCK=
nun. 1158, Tumepbona; (13 —1; —2) — neHtp s7T0# THNEePOOIHL.
1159, 1) daaumc; (—3/2; 1; 13/4) — nenTp 5STOro S/AIHNCE; 2) mapa-
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Gona; wme Wmeer fewtpa; 3) rHNEpSotay (2 =3; =~4) — iewrp stoit

ragepGoanl. 1160, a) 1<|m|<V 2 6) Im|<1, 1161, a) m=0 u
m—> —1/4, npuueM B cCJayuae m == — |/4 = BHPOKAEHHBII 3a40C —
Touka; 6) m=0. 1162. (9; 5; —2). 1163, (3; 0; —10). 1164. (6; —2; 2).
1165, m = +18. 1166.2x — y — 22— 4=10. 1167. x — 2y 4+ 22— 1 =0,

) x? y? -+ 22 SHan ik
(] . ! ——
x—2 42+ 1=0 7 1168 3 -+ 55 =1, 1169, ——36+——16+

22 2 4 2 yz 4+ 22
+?=l. 21170- Q|=‘g‘, fh=g'. 1172, 'TI"Z— 72
2 2 2 2
Nz — ;y —%=1. 1178. -’%——-%-=22. 1180, 1) (3; 4 —2)
u (65 —2; 2); 2) (4, —3; 2) —npamMas KacaeTes moBepxHoctH; 3) mps-
Masg M. MOBePXHOCTh He HMeloT o6uMX Touek; 4) npamas JeXXKHT Ha
nosepxuoctd, 1181, { 2x — 12y — 24 16 =0, {2x — 12y — 24 16 =0,

=1,

) oyt a=0; ¥ 2y —8=0
y+22=0, (2x—>5z=0, sl 2
1182, ¢ o B { I 4o O 1183. 3 2 ry ol

'f..=5'+9—2+3 E_ =3 2 §rm2_Yy 2
] I~ =g 0, =2’ 2y =4
l

~ 1185. arccos 17 * 1186, l) ?+—£’-§-—F=0, 2] ?—BE-I—CQ—O,

22 y? 22 X y?
8) — =tz £ =0 1188, st F gt — 27 == 0. M8H =T —

a2
— E’—-E;-c)—= 0. 1190, 3x2 — By? + 722 — 6xy + 10x2 — 2yz—4x 44y —

o A0, 1101, St L Z 0, 1402, x2Stz
=" B LUDT e T R 7 b -

1193,  35x2 4 35y% — 522% — 232xy — 116xz 4 116y2z + 232x — 70y —
— 11624+ 35=0. 1194, xy <+ x2+ y2=0-—o0Cb KOHyca NPOXOJHT
B MepBOM H CeIbMOM OKTAHTAX, XY -+ x¥2 — yz= 0 — ock KOHyca npo-
XOJMT BO BTOPOM H BOCBMOM OKTAHTAX; Xy — X2 — y2 =0 — och KOHYca
NPOXOAMT B TPEThEM H MATOM OKTaHTAaX; xy — X2 + y2 == 0 — och KoHyca
NPOXOANT B UETBEPTOM M mecToM okraHTaX. 1195, 9x2 — 16y% — 1622 —
—90x+225=0. 1196, x2+4 4y — 422+ 4xy + 12x2 — Byz =0,

1197, 4x2 — 15y2 — 622 — 12x2 — 36+ 242+ 66=0. 1198, 16x2+

+ 16y% 4 1322 ~ 165z 4= 24yz + 16x — 24y — 262 — 131 =0. 1199, x*> —
—y? =2z 42z 4 x -+ y—22=0, 1200, 5x%4 5y 4 222 — 2xy 4+
+ dxz 4 4yz—6=0, 1201, 5x? 4 8y 4 527 4 4xy < 8xz — 4yz 4=
4 6x 4 24y — 62 —63=0. 1202. 5x2 4 10y% 4 1327 + 12xy — 6x2 4=
+ 4yz + 26x 4 20y — 382 +-3=0. 1203, x2? 4 4y? 4 522 — 4xy —
— 125=0, 1204, 1) 18; 2) 10; 8) 0; 4) —50; 5) 0; 6) xp—x3
7) 0; 8) 1. 1205, 1) x = 12; 2) x =2; 3) x; = =1, x, = —4; 4) x, = —1/6,

X2==23/2; 5) %y, 0=2k2i; 6) X, =2, Xy, 3 =—2%1; 7) x=(_1)n% e

-+ -;5 n, e n—uejdoe uucao, 8) x=mn(2n <4 1)/6, rie nrn— moGoe

nexoe yucao. 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) cucreva He HMeeT peue=
Eul; 4) cHcTeMa HMeeT GeCKOHEUHO MHOTO PA3/IHUBHIX peureHui, Kaxs

X
Joe H3 KOTOPHX MOXeT GHTh BBIUMCACHO MO QopMysIe y=

ZEN
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PR uyHCMOHHLIE SHAYEHUA X 3a71a10TCA NPOH3IBOMLHO ¥ BHUNCAAOTCA
x_ac—l—bd __ b —aas

— a’ -+ b? y 4= a’ -+ b2 ]
6) cucteva He HMeer pewennit. 1208. 1) a #* —2; 2) a=-—2, b#2;
3) a=—2, p=2. 1209. a = 10/13. 1210, 1) x =21, y=T1, 2 == 4t;
9) x=2¢t, y==23t, 2=0; 8) x=0, y=1¢ z2=34 4) x=0, y=1,
y=9f; B) x =2, y=>5¢ z=141 ) x=4f, y=2t, 2=3L7) x=1,
y =>5t, z2=11f 8) x=23t, y=4, z=11f; 9) x=0, y=1t z2=34
10) x=(a+ 1)1, y=(1—a%t z2=—(a-+ 1)t npu YCJIOBUH, HUTO
a — | (ecau a= —1, T0 JM0Boe pelLIeHHEe CHCTeMbl COCTOHT H3 TpeX
yucea X, y, 2, M€ X, Y — KaKHe yrojHo, a 2==Xx — y) 1) x=(b—6) 1,
y=(3a—2)t z==(ab —4)t npx YCJOBHH, UTO a #2/3 nm b %6

(ecmi q=2/3 u b=6, T0 X, y TPOM3BONBHDL, a z=-?3-x+2y 5

12)%.=3E — %) t, y=1(ab-+ 1)t 2=23(b-+2)t npu yCcJIOBHH, 4TO
gt 1/2 nam b= —2 (ecan a=1/2 H b= —2, To X, § DPOU3IBOJILHE,
a 2 =2 (3y — ). 1211. —12. 1212, 29. 1213. 87. 1214, 0. 1215. —29,
1216. 24°. 1223, —4. 1224. 180. 1295. 87. 1226, 0. 1227. (x—y) (y—2) X
X (z—x). 1229, 2a2b. 1230. sin2a. 1231. xyz (x—y)(y—2)(z— x).
1232. (@+ b+ c)(a®>+ b? + ¢2 — ab — ac — bc). 1234, 1) x=-—3

) 1, = —10, £y =2. 1285. 1) x> 7/%;2) —B<x<—4. 1236. x = 24—,

COOTBETCTBYIOIIHE 3HAUEHUA Y, 5)

y=21-:-1é—.2=10. 1937, x—=1, y=1,z=1, 1288, x =2,y =3, 2=14.
1939, x=1, y=3, z=5. 1240, x=13—L—, y=8-}1-, 3:14.%-'

i _b+4c _a—>b o asie
1241, x =2, y=—1,z2=1L 1282 x =—7— ¥ =" , 2= —5
1243, x=a42" 5 y=b—%-c,z;3_-;;£. 1244, Cucrema umcer

GecKOHEUHO MHOrO pemenHi, KA 106 ™13 KOTOPHX MOKET OBITh BhIYH-
caeHo 1o opuysiaM x =22 — {, y=2-+ 1, rae YHUCICHIBIE 3HAYEHHIT
z 3a7al0TCsi TPOH3BOIBHO H BEIUHC/AANTCA COOTBETCTBYOILHE 3Haye-
uns %, y. 1245, Cucrema ne UMEET pemenuir. 1246, CucreMa HE HMEET
peleHNH. 1247. 1) a%= — 3; 2) a= —3, b1/3; 3)-a= =3, b==1/3.
1249. CucreMa MMEET eIMHCTBEHHOE DPEICHHE. x =y =2z==0, 1250, Cu-
cTéMa uveeT GECKOHEUHO MHOrO pelueHHi, Kakroe s KOTOPHIX MOXKET
GbITh BHIYMCICHO MO QOpMYJaM ¥ == 9t, y = —3t, 2 == D51, rjie UUCACHIbE
spaueHHs ¢ 3a72l0TCS TNPOU3BOJBHO H BHIUUCISIIOTCH COOTBETCTBYIOLIHE |
euaueHus x, Y, 2. 1281, a=>5. 1952. 30. 1253. —20. 1254, 0. 1255. 48,

1256. 1800. 1257. (b—+c-t db—c—d)y(b—c +d)(b+c—d).
1288. (a+b+c+d)(a+ b—c——d)(a-—b—}—c-—d)(a—b—c—l- d).
1289, (a+b6+c+d)(a—=Db +c—d) [(a—c)+ (b—d)?]. 1260. (be—cd).



