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YACTb NMEPBASA
AHATHTHIECKAS! TEOMETPHA HA TAOCKOCTH

ri1ABA 1

NPOCTENIIHUE 3AJAYH AHAJIHUTHYECKON
FEOMETPUH HA MJAOCKOCTH

§ 1. Ocs n orpesok ocu. Koopaunaro Ha npaMod

TIpamasn, Ha KoTopofi BmOpaHO MOJOXHTENAbHOE HATPABJIEHHE, A«
3bIBagTCs 0chio. OTPeIoK OCH, OrPaHMUCHHHI KAKHMH-HUOYIb TOUKaMA A
# B, HaspiBaeTca HAMPABJEHHbIM, eC/AH CKA3AHO, KaKas H3 3THX TOYEK
CuNTAETCH HAYAI0M OTPe3Ka, KaKas — KOHHoM. HampaeieHHb OTpe3soK

¢ HawaioM A u koumoM B ofosnauaetca cumsosom AB. Beamumsoli
HATIPABJEHHOr0 OTPESKa OCH Ha3HBaercs ero AJMHHa, B3ATad CO SHAKOM
TI0C, eCAH HaMpasienne OTpeska (T. €. HaOpaB/ieHHe OT Hayala K KoH-
uy) <osfajaet ¢ NOACKKTSIbHHIM [ANDABJICHHEM OCH, H CO 3HAKOM
MHHYC, €C.IH 3T0 HAUpaBjeHHe NPOTHBOMOJOKHO MONOKHTENLHOMY Ha-

npaBaeduic ocH. Beawuwda orpeska AB ofosHauaerca cumsosoM AB,
ero anuHa -— cumsonom |AB|. Ecin Touxk A u B cosnaialor, T0, ONpe-
nenaeMbit HMH OTPE30OK HA3HIBAETCA HYAEBHIM; OYEBHAHO, B 3TOM CaYy-
yae AB == BA = ( (nanpaBaedye iy/AeBOT0 OTpe3Ka CASIyeT CYHTATH
HeonpeieIeHHbLIM) .

ITyeTe fawa npousBoabHas npsAmMad .@. BoifepeM Hexoropmil oTpe-
30K B KauccTBe eIMHMEBE W3MepeHHMs AJIHH, HasHAayHM Ha NpAMOR a4
NOJOXKHTENbHOS HANpaBAeHHe (MOCAE Yero OHa CTAHOBHTCA OChIO) *)
K OTMeTHM Ha 3Toi npamofi Oyxsofi O kaxywo-HHOYAb TOuky., TeMm ca-
MbIM Ha NpAMOA a Oy/JeT BBEASHZ ClICTeMa KOODJAHHAT.

Koopannaroft nioGofl Toukn M npamolt ¢ (& ycrasHoBAeHHON CHCTC-
e KOOPAHHAT) HA3bBAETCH 4YHCIO X, paBHOe Beauumue orpeska OM:

x = 0OM.

Touxa O sHaszsiBaeTcs 1a4aI0M KOOpAMHAT; ee COBCTBEHHAs KOOPAHMHATA

paBHa nysaio, B gaabneawem cHMBoa M(x) osHawaer, 4To TOuUKA
FMeeT KOOpPANHATY X.

Ecan M(x;) n M:(x2) — nee npoH2BOABHBIE TOYKH TmpaAMOfi 4, 10
tdopmy.1a
M Mg == Xg «— X|

BelpaxkaeT Benuundy orpeska MM, dopmyna

| M\M,| == |x2'-x1|
DhIpAXKALT ero AAHHY.

*) OGBMHO HA yepTexaX y TOPH3OHTAJLHHIX OCCH MOMOKHTEARHLIM
HasHayaeTcd HampaBjeHHE ¢/1eBa HAMPaBo.
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1. Tocrpouts Touxn A(3), BE), C(—1), D(3), (-3),
F(V2), H(=V3).

2. TToCTPOUTL TOUKH, KOODAMHATEL KOTOPHIX YIOBJETBO-
psoT ypasueHusim: 1) |x| = 2; 2) |x—11=3;3) |l —x|=
=2;4) |24+x| = 2.

3. OxapakrepH30BaTh reOMETPHICCKH PaclOMOKeHHE TO-

YeK, KOOPAHHATH KOTOPHIX YHOBJECTBOPAIOT HepaBEHCTBAMt
1) x>2; 2) x—~3<0; 3) 12~x<0; 4) 2% — 3<0;

5) 3x—5>0;6) 1 <r<y7) —2< 238 225 >
>0,9 Z=3>1 10 2Zico 1y Eolcp
12) 2—=8¢F15L0; 13) - 22 —8xF15>0) 14) 2+
+x—12>0; 15) A Fx—12<0.

4. Onpeneauts Bennuury AB u anuuy |AB| orpeska,
3agannoro toukamu: 1) A(3) w B(11); 2) A(5) u B(2)s
3) A(—1) u B(3)3 4) A(=5) u B(—3); 5) A(—1) u
B(—3); 6) A(—=7) u B(~b5).

. 5. BHYHCANTD KOOPAMHATY TOUKH A, €CTH H3BeCTHbI
1) B(3) u AB=15; 2) B(Y) u AB=-3; 3) B{~1) u
BA =2; 4) B(—5) n BA=-3; 5{ B(0) u |AB| =2;
6) B(2) n |AB}'=3; 7) B(—1) u |AB| =53 8) B(—5)
u [AB| = 2.

6. OxapakTepH30BaTh reOMETPHYECKH PACNOJNOXKEHHE TO-
Y€K, KOOPAUHATH KOTOPHIX YAOBJETBOPSIOT CACAYIOLIAM He-
DABEHCTBAM:

Dix|<132) |x|>2; 3) | xI<2; 4) [x1223; B) |x —2{<3;
6)|x—5|<; 7)|x—=1122;8)|x=3|=1; 9) (x4 1[<3;
10) jx+21>1;-11) [x4-5|<<; 12 x4+ 1| =2

7. OnpeaennTb OTHOLICHHE 2.=é.—g, B KOTOPOM TOH-

Ka C HeNUT OTpPe3oK AB npH caenywouwnx ganusix: 1) A(2),
B(6) n C(4): 2) A(2), B(4) n C(7); 3) A(~1), B(5) u
5%3)'.‘5) 4) A(1), B(I3) u C(5); 5) A(5), B(—2) =u

8. Hauwl tpu touku A (—7), B(—1) u C(1). Onpente-
JUTb OTHOIIEHHE A, B KOTOPOM KaxKAas H3 HMX JEJHT OT-
pe30K, OrpAHUYCHHKBIH ABYMsi OPYTHMH.
MM
MM,

Has Touka M(x) menur orpesok MMz, orpanHueHHbil KaH-
HHMH TOYKaMi My (x) u Mz(x2).

9. Onpeaenutb OTHOLIEHHE A == , B KOTOPOM JaH-



10. Onpenenvrb KoOpAMHATY X TOuKH M, Rensuiefi or-
pesok MM, orpannuenubifi panubiMH ToYKaMu M(x() u

MM
Mz (x2) B ZaHHOM OTHOLUERHH A(k =W)'

11. OnpenenuTb KOOPAHHATY ¥ CepeAMHbl OTpe3kKa, orpa-
HHYEHHOTO ABYMS HNaHHBIMH ToukaMu Mi(x1) u Ma(xs).

12. Onpegenute KOOPAHHATY X CEPelMHBI OTpe3Ka, orpa-
HHYCHIIONO JABYMS NaHHBMH TOYKaMH, B KaXAOM H3 cie-
Zyiomux cayuaes: 1) A(3) u B(5); 2) C(—1) u D(5);
%)(Mh()—l) i Ma(—3); 4) Pi(—5) n Pp(1); 5) Qi(3) u

sl=—4),

13. Onpenenurs KOOpAHHATY TOUKM M, ecinm M3BECTHbI!

1) M{(3), Ma(T) m a£%=;

2) A(2), B(—5) 1 A=-=M .3

3C(—1), DB 1n a=SH—r,
4 A(=1), B(3) u ra=3M —_o
5) A(l), B(~=3) u a=2M__3

6) A(=2), B(~1) n ra=Zl=—1.

14, Ianwo npe touku A(5) v B(—3). Onpeaeants:

1) KooppuHaty ToukH M, cHMMeTpHYHON TOuKe A OTHO-
CHTENbHO TOUKH B;

2) xoopaunaty Touku N, cHMMeTpuuHO#i Touke B OTHO-
CHTEJIBHO TOUKH A.

15. OTpesok, orpanuvueHnnit Toukamu A(—2) n B(19),
pasfiened HA TpPU paBHBe yacTH. OnNpelenUTb KOOPAHHATH!
TOYEK JENCHH.

18. Onpenenuts KOOpAMHATH KOHUOB A u B oTpe3ka,
KOTOphifi tToukaMn P(—25) u Q(—9) paszenen Ha TpH
PaBHEIE YaCTH.

§ 2. JdexaproBnl NPAMOYroJibHbie KOODAMHATHI
Ha NMAOCKOCTH

Hexaprosa npAMOYro/ibHasi CHCTEMa KOOPAHMNAT onpepeadercd 3a-
AaHHeM /NHHeAHON CAHHHOME AAS8 HI3MEpEHHS HMHH R JABYX B38HMHO
TIEPNeHAHKYAAPHREIX ocefi, 2aHYMeDOBAHHBIX B KaKOM-HHOYAbL MOPAfKe,
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Touxa nepecevenHs ocefi HA3LIBaeTCA HAYA/NOM KOODRHHAT, 9 caMy
OCH — KOOPAHHATHHME OcAMH. [lepBas ¥3 KOODAHHATHHX OCefi Hashl«
BaeTCA OChID aBCUHCC, a BTOPas — OCh!O OPAHHAT.

Hayano xoopiunar ofosnauserca Oyksom O, ocb aGCUMCC — CHM-
zosoM Ox, ochb opaudat ~ cumsosoMm Oy.

Koopaunaramu npoussonuHofi Toukd M B 3amauHoft CHCTeMe Ha3H-

BalT YHcAa
X = OM:':' y = OMy

(puc. 1), rae M. u My cyts mpoexuns Touky M Ha ock Ox u Oy, OM;
obosHauaer Bemuunny orpeska OM. ocu abGeumee, OM, — sennuuny

otpeska OM, och opauHar. Uucno x HasmBaerca aGeumuccofi Toukn M,
qHCAO Y HazbBaercA OpAMHATOR STOH e
¥ roukk, Cumeon M(x; y) ofoanagaer, 4TO
touka M Hveer aGeuuccol 4nesio X, a op-
AHHATON 9YHCAO ¥
Ock Oy pasftenseT BCIO [1OCKOCTL Ha
IBe NOAYNAOCKOCTH; T4 M3 HHX, KOTOpas
pacnosokeHa B NOJNOXHTEJNLHOM Rampas-
denunt ocH Ox, HasnBaercs mpasoifl, Apy-
rag — neBoil. Touno Tak ke ock Ox pa3-
0 M, & Ae1ser OROCKOCTh Ha ABe NOAYMJOCKOCTH}
7 Ta U3 HHX, KOTOPAsl PacnojioXKeHa B NoJ10-
—— KHTeALHOM HanpasJedud ocH Oy, HasH-
Puc. 1. BaeTCH BepXHed, Apyras HuXHed.
. O6Ge KoOpAMHATHHE OCH BMecTe pa3-
JAeASIOT IOCKOCTh HA HeThipe YeTBEpTH,
KOTOpHE HYMepyYIOT NO CAGAYIOUleMYy MPABUAY: NEPBOR KOOPIHHATHOR
YETBEPTLIO HA3HBAETCH TA, KOTOPas JACIKHT OAHOBpPEMEHHO B MPABOH H B
BepXHe#t MONYMAOCKOCTH, BTOPO# — JleiKallag B JIeBOR W B Bepxuefi po-
JYIMAOCKOCTH, TpeThefl — jiexKawasd B JeBofi U B HHXKHedl MOMYNJI0CKO-
CTH, YLTBEPTON — JIeJKaillad B NPABOA U B HMKHEH MOJYN/AOCKOCTH.

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

18. Hafitu xoopanHaTh npoekmu#i Ha och abcuuec To-
E(~5; —1).

19. Ha#itH KOOpAHHATH NpPOEKIH¥Y Ha OCh OpPAHHAT TO~
yek A (=3; 2), B(—5; 1), C(3; —2), D(—1; 1), E(—6; —2).

20. Ha#itu XoOpAMHATH TOYEK, CHMMETPHYHHIX OTHOCH-
fenpno ocu Ox Toukam: 1) A(2; 3); 2)B(—3; 2);
38) C(—13 —1); 4) D(~3; —5); 5) E(—4; 6); 6) F(a; b),

21. Hahitn XOOpIMHATH TOYEK, CHMMETPHYHHIX OTHOCH-
TenbHo ock Oy Toukam: 1) A(—1; 2); 2) B(3; —1);
3) C(—2; —2); 4) D(—2; 5); 5) E(3; —b); 6) F(a; b).

22, Hafti xoopaHHATH TOYEK, CHMMETPHUHLIX OTHO-
CHTENBHO Hayana KoopawHar Toukam: 1) A(3; 3);
2) B(2; —4); 3) C(—2; 1); 4) D(5; —3); 5) E(—5; —4);
6) F(a; b). .
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23. Hafiru koopaunaTbl TOUYEK, CHMMETPHUHBIX OTHOCH-
TeNbHO GHCCEKTPHCH NEPBOrO KOOPAHHATHOTO YIVIA TOYKAM:
1) A(2; 3); 2) B(5; —2); 3) C(=3; 4).

24, HaiiTy x00pAHHATHI TOYECK, CHMMETPHUHBIX OTHOCH-
TENbHO GHCCEKTPUCH BTOPOTO KOOPAHHATHOrO yryia TOYKAM:
1) A(3; 5), 2) B(—4; 3); 3) C(7; —2).

25. OnpenennTh, B KaKHX YeTBEPTAX MOXKeT ObITb pacs
nonoxena Touka M(x;y), ecnu: 1) xy>0; 2) xy <0;
) x—y=0/4) x+y=0,5) x+y>0,6) x+y <O
7) x—=~y>0; 8 x—y<<O0.

§ 3. NMoaspHbie KoopaAHHATHI

TToaapuas cucreMa KOOpAHHAT OMpeiesercd 3afaHHeM HEKOTOPOA
Toukn O, HasbipaeMoli noatocoM, Jyaa OA, UCXOAAIIETO H3 TOM TOMKH,
HA3bIBAEMOr'o MOSAPHOR OCkio, H MacmTaba ana uaMepeuns axuad. Kpome
TOTO, NpPH 3a7aHHH TOAAPHOH CHUCTEMH
AONKHO OBITH CKA3aHO, KakWe NOBOPOTH M
BOKpYT ToykH O cuMTaloTcst NONOKHTENb-
EHMH (Ha gepTexax OOBYHO NONOXKHTEND-
HEIMH CHMTAIOTEH NMOBOPOTHl NPOTHB 9aco-
BOfi CTPeAKH). : .

ITonspHEIMA _ XOOPAMHATAMH  TDOH3-
sonbHoft Toyke M (oTHocHTENbHO 337 aH-
Aol cucreum(; HasnBaorea gucaa p=0M ‘2
nO=<AOM (puc. 2). Yrox O npu Puc. 2.

STOM CAGAYeT NOHHMAaTh TakK, KaK MPHHATO ’

B TPHIOHOMEeTpHH. Uucao 0 HasWBaeTcd INepBOH KOOPAHHATOR, HIM fi0-
AAPHLIM pazuycoM, uwucao O — sropolt .KoopAHHATOHR, HAH TONAPHLIM
yrioM Touku M (0 nasmBator Takxe aMnauryaoi) *).

CuMson M{p; 6) ofoanauaer, ¥ro Touka M pmeer noaapnbie’ KOOP-
Auaatel p H 0.

" Nongpuuiit yros 0 AMeeT GeCKOHEYHO MHOFO BOSMOXIULX 3HauyeRHil
(oT/MualoIuXCs ADYr OT APYra Ha BeJqHUHHY BHAa =+2aw, rae n— ue-
Jioe MOJOMHTeAbHOe YHCA0). 3HaUeHHe NOJAPHOrO YTJa, YAOBJSTBODAIO-
Hiee HepaBeHCTBAM —iIl << 0 < %, HA3BWBAETCA FIABHHM. :

B cayganx OAHOBpPEMEHHOr0 paCCMCTpeHHst AEKaproBOH H moOJSp-
HON cicreM KOODRHHAT YCJIOBHMCA: 1) MOAbL30OBATLCK OXHHM H TeM Xe
macmitaboM, 2) npu ofipefieeHtny NOASIPHHX YIAOE CYHTATh NOAOKH-
TeIbHBIMH NOBOPOTH B TOM HAaNpasieHMd, B KAKOM CfeflyeT Bpawmarh
NOJOKHTENBHYIO TIONYOoCh abclHce, urofh KpaTdafiteM IyTeM coBMe-
CTHTL €@ C NOJOXKHTEIbHOA MOAYOChI0 OpAHHAT (TakHM oOpasoM, eCiH
OCH JAeKapTOBOM CHCTEMH HaXCAATCA B OOLIMHOM pacNoaomenmi, T. €
ocb Ox HanmpasaeHa BOP&EO, a 0Cb Oy — BBEPX, TO B OTCYET NOJAPIHLIX

Y

*) 3necr OM ofiosHavaer KAMHY OTPesKa, NOHHMAEMYIO Kak B
aneMeHTapHON reoMeTpux (7. e. abCconoTHO, Ge3 yuera 3Haka), YmoTpeb-
stk Goaee rpoMosixufi cumpos |OM| B gaHHOM Caydae HeT Haxob-
ROCTH, MOCKOMBKY TOukH O u M paccMaTpHBAIOTCA KAy  MPOH3BOJBHLIC
TOYKH NMJAOCKOCTH,. 3 HE 'KaK TOURH Hekoropod ocH. [lomobHoe ympoire-
HHe CHMBOJHKH B aHaJOIHYHLIX CIAYYafXx 4acTo AeNaercs ¥ Dadbiue:
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¥yOMOB J0AMeH GHTh OOLIMHBIM, T, €. MOMOXKHTETbHLIMH CACAYET CYMTATH
T€ YrJbl, KOTOPHE OTCUHTHIBAIOTCH NPOTHS MACOBOR cTpenku).

[py sTOM yCHOBHH, €CAH TOAKC TOAAPIOA CHCTEMbH KOOpAHHAT
coBmajaer ¢ HAYANOM ASKAPTOBMX NPAMOYMOAbHHIX KOOPAHHAT, & NO-
JipHAad OCb COBMAJAET ¢ MMOJOKHTENbHOA monyochlo abcllice, TO Nepe-
X0/l OT TOJAAPHHEIX KOOPAHHAT MPOH3BOABHOA TOYKH K REKAPTOBHM KO-
OPEHMHATAM TOf e TOUKH OCYLISCTB/AETCH No dopMynam

x=pcos0, y=psin®,
B atoM Xe cayuae GopMyanl

o=V x*+ 42 tg9=%~

ABAsioTe  GOpMyAaMH Mepexoda OT MSKAPTOBLIX KOOPAHHAT K TIO-
JAPHBIM.

ITpn omHOBPEMEHAOM PacCMOTPEHHH B AAJbHEAWEM ABYX NONSPHNX
CHCTEM KOOPOMHAT YC/JIOBUMCA CYMTATL HANPABACKHE TOJOXKHTENBHBIX
NOBOPOTOB M MacwiTal Zas OGeHX CHCTEM OXHHAKOBHIMH.

26. TTocTpouTp TOUKH, 3amaHHEIE NOJAPHBIMH K?opnnna-

. * u L] L] u . »
rawm: 4(% ), B& ), C(3 — %), D(4 3), EG:
2) u F(l; —1) (ans touex D, E u F BHMOJHHTBE MOCTpOE-

KHe NpUOAMKERHO, NONb3YACh TPAHCIOPTHPOM).
27. Onpepteauth DONAPHHE KOOPAHHATH TOYEK, CHMMeT-

' n
PUYHEIX OTHOCHTEJNBHO MNOMNAPHOM OCH TOUKAM M,( ;-3-).

My (2 —F), M5(8 —F), Mi(L; 2) u My(5; —1), sanan-

HBIM B NMOJAPHOH CHCTEMe KOOpPJHHAT.
28. Onpexenuts NOMNAPHBIE KOOPAUHATH TOYEK, CHM-

b1 4
MeTPHYHEIX OTHOCHTEJbHO TIONIOCA TOYKAM M,(l; T)’

: N 5
Mg(s; -‘21) My (2; ~3), M4(4;-—a1;) B M(3; —2), sa-
LaHHBIM B NOJAApPHO# CHCTEMe KOOpAHHAT.

29. B noaspHo#i cucreMe KOOpPAMHAT AAHH JBe Bepiiy-
HH A (3;-—% ) H B(5; %u) napanaenorpamma ABCD,
TOYKA fepeceyeHys amaroHaseft Koroporo cosmagaer ¢ mo-
JiocoM. OnpepenanTh ABe APYrue BeplUMHH 3TOrQ napaJe-
Jorpavma.

30. B nonapeOfi cucreMe KOOpAMHAT JaHBl TOYKH
A (8; -—-g—:r.) H B(ﬁ; 4’5‘-) BHUHCAHTD TOAAPHBIE KOOPIH-

HaTHl CepeJMHH OTpe3Ka, coeduHalomero ToukH A u B,
31. B nonapHofi cuCTeMe KOODAHHAT JAaHH TOUKH

A3 -:}),3(2; —--}), c(t m), D(5; —3a),E@ 2) u
10



F(2; —1). TlonoxuTensioe HanpaBaeHHe NOAApHOH ocH u3-
MEHEHO Ha [poTUBONOJIOXKHOe., Onpeneauts MNOAAPHbHIE KO-
ODAHHATH 33JaHHBIX TOYeK B HOBOH CHCTEME.

32. B noaspHO@t cHcTeMe KOOPAHHAT JaHBI TOYKY

(3 5), Ma(8s 5 ), Mo2 0, M, (55 ), M5(3; — 5 w)
n M (l; —:;—n . Moasipraa ock MOBepHYTa TaK, 4TO B HO-

BOM MOJIOXXEHHH OHA TpoxoxnT dYepe3 Touky M;. Ompeje-
JHTh KOOPAMHATH 3aJaHHHIX TOYeK B HOBO# (mosfipHOM)
cHCTeMe.

33. B rmnosApHON CHCTeMe KOOPAWHAT MaHB TOUKH

M, (12; -g-:n;) " Mg(l2; —-% ) BHUKCAHTE NONAPHEE KO-
ODAMHATHL CEpPeAHHH OTpPe3Ka, COEAMHSIOWEro TOUYRH M,
H Mgc

34. B nonapHofi cuCTeMe KOODAWHAT HaHBI TOYKH

Mi(p1; 01) u Ma(ps; 62). Beiuncauts paccrosanne d Mexny
HHMH. -

35; B moaapHo#t cucTeMe KOODHKHHAT [JaHB! TOYKH
M, (5; -’43-) H ME(B; -—%) Broiynenuts paccrosuue d Me.
Ay HHUMHU, . .

36. B noaapnofi cucTeMe KOOPAMHAT MaHbt ABE CMEXHLIE

BepIIMHEl KBALpATa MI(IQ; "TTT) H M, (3; —I’E-)_ Onpe-
AEeAHTH ero nJaonaib. . e

, 37. B nonsprok cucTeme KOOPARHAT JaHbl 1B€ MPOTHBQ-
NOJMOKHBIC BepILHHE KBAaAPaTa P(ﬁ; -——]753;) uQ (4; %ﬂ).
Onpenenuts ero naowajib.

38. B nonsapHofi cucreMe KOOPIHUHAT JAHH NBe BEPLUIRHE!
NPABUABHOTO TpeyrofbHuKa A (Zl; —-11—2- n) H B(S; T n) ‘
Onpenendts ero mioiais.

39. Oana us pepumH Ttpeyroabiuka OAB naxomutes
B oJmoce, Ase IApyrue cyTe Toukd A (p1; 01) ¥ B(pz; 02). Brr-

UHCAHTD NNOINaJAb 3TOTO TPEYroJbHHKA.
40. Onna w3 sepmwmn TpeyroabHuka OAB Haxoaures

B moaioce O, ABe APYyTHe CYTh TOUKH A (5; -;:-) i 3(4; {‘2—) .

BelusicanTh MIOUAAL STOTO TPEYrOJNbHHKA.

41. BplyHcauth NAOMAAL TPEYrOJbHHKA, BEPIIHHB KO-
1

Toporo A (3; -B-u), B (8; 2—7;' :n:) " C(G; % ﬂ) 3ajaHbl B 110~
JAPHEIX KOOpAHHATAX, ’
i



42. MMonoc moaspHOR CHCTEMB KOOPEUMHAT COBMajaeT
C HauajoM AEKapTOBHIX MPAMOYroJdbHbIX KOOPZHHAT, a MO-
JA9pHasg OCh COBMAAAeT C IONOKHTEBHOA MOMYOChI0 aGCUuce.

B nonspHo#t cucTeMe KOOpPAHHAT AaHM TOUYKH M| ( ; 2)
My(6; 0), Ms(2 F) Mi(10; —F), M5(8: Fm), s (12:

—%). Onpesenutds AeKapTOBbI KOOPJAMKATHI HTHX TOUEK.

43. Tlomoc noaspuHOM cCUCTEMEI KOOPAMHAT COBHmajaer
C HayaJ/ioM AeKapTOBBIX MPAMOYIOJMBHBLIX KOOpPAMHAT, a Mo-
NsApHAsT OCh COBOAAAET C [MOJOXKUTEAbHON MNOAYyoCchbio ab-
cudcce. B AekapToBoA npAMOYro/bHOM CHCTEME KOOPAMHAT

nanbl Toukn M (0; 5), My(—3; 0), Ms(V3; 1), M (—V'2;

- VD), M(1; — ]/_) OnpefesuTh MONSIPHbIE KOOPAHHATH!
STHX TOYEK.

§ 4. Hanpasnennnii otpe3ok. lpoexkunn orpeska
Ha TIPOM3BOAbLHYIC oCb. TIpoekuun orpeska
Ha ocr Koopaunat. JauHa u noaspuwit yroa orpeska.
PaccrosiHue Mexay NBYMS TOYKAMH

ITpaMonuueftHui OTPE30K HaiwBaeTca HaNpaBAGHHHIM, eClAH YKasa-
HO, KaKas H3 OrpaHUyHBAIOIMAX €ro TOYEeK CUUTAETCHA HAvaJOM, KakKasd —
xouuom, HanpabaewHb OTpesok, HMeloIui TOUKY A cBOHM Haga’s0M
H Touky B kouuoM (pHc. 3), 0603Hauaercs CHMBOAOM AB (1. e TaK

e, Xak oTpesok ocH; cm. § 1). Hamma HanpaBiaeHHOro OTPe3Ka AB
(nps sanmaHHoM Macwmitabe) oO6o3nasaerca
&  cumsonom |AB| (unn AB; cM. cHOCKY Ha
erp. 13). -
IMpoekuueh otpeska AB Ha oCb & HasH-
BA€TCS 9HC/NO, PABHO® BEAHYHHE OTpe3ra

AB; oce u, e Touka A, sBasiercs Tmpoex-

A unefi Ha ocb # Toukn A, a B; -~ npoekuuesl
Ha 8TY XKe OCb TOUKH. B.
Puc. 3. Hpoexnna otpeska AB Ha och U 0603Ha-

4YaeTcA: CHMBONOM NMpu AB. Ecau Ha miocko-
CTH 3aJaHa CHCTeMa n.exapronux NPAMOYrOMbHEX KOOPIHHAT, TO HPO:
eKuHst oTpe3ka Ha och Ox oBoaHayaerca CHMBOJOM X, €ro NMPOSKUHS HA
ock Oy — cuMsodaom Y. -
Ecan ussecTHM KoopAmHatel Touek Mi(xi; 1) n Me(x 42),

npoekusr X M Y Ha OCH KONDAMHAT HANpaBJeHHOro otpesxa MiM,
MOryT GbiTh BLIYHC/IeHH N0 dopMymsaM

X—xz-—x;. Y= =Yz = Y.

Takud o6pasoM, utobm HaMTH npoexu.un Hanpan.nennoro OTpe3Ka HA
OCH KOOPAHHAT HYHO OT Koop.uunar ero KOHUa OTHATL COOTBETCTBYIO-
HlHe KOOPAMHATEI HAvana,
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Yron 0, Ha XOTOPHA HYXHO MNOBEPHYTh TOMNKHTEIbHYIO TOAYS
och Ox Tak, utoOkl €& HANpaBJeiHe COBMAJIO C HANpaBJeHHEM OTPesKa
MiMo, BasnBsaeTcA NOAAPHBIM yraom oTpeska MiMs.

Vron 0 nounMaercs, Kak B TpAroHoMeTpHH, CoOOTBETCTBEHHO
groMy O uMeeT GecKoHeUHO MHOrO BOSMOMKHBIX 3HaUeHHI, KOTOpble OT-
AMYAIOTCT JAPYr OT APyra Ha BeAWUHAY BHAA ==2nx (rde n— ueldoe
NoJOXHTeAbHOe 4Yucho). [JaBHbIM 3HaueHHeM MOMAPHOrO Yrna Hasbl-
paeTcA TO M3 €ro 3Havelld, KOTopoe VIOBJISTBOPAET HepaBeHCTBAM
—n << 0 < 41

GopMyan

Xa=d cosB, ¥=d- sinb

BLIPAKAIOT DPOSKUMH NPOH3BOJILHOrO OTPe3Ka HA KOODAHHATHRIC OCH
uepes ero AMHHY ¥ NOAspHbk yroa. Otciona ke BHTekawT GopMytsl

d=V X2 +Y2 cosﬁz-]/-—XT—X-_:c_l_?s, sinB=—V-—-}-§_-{_—ﬁ—iT:

KOTOphie BBIPAXAIOT EAUHY H MOASIPHBLIA YroA OTpe3Ka 4epe3 ero Hpoek=
iHM Ha OCH KOOPZHMHAT,

Eean ma nfockocTe AaHm Ase Toukw M {x; 1) n Ma(xs; p2), TO
paccroaune d MexAy HHMH onpepenserca Qopmynaok

d=V (xg = x,)% + (ys — y1)%

44, BoiyMcauTh MPOESKIHIO OTPesKa HA OCh ¥, eci JaHH

ero AJnHa d U yrox ¢ Hakgoua X ocd: 1) d=6, tp=-§-s
9 d=6, o=2F; 3)d=7, o=3; 4) d=5, ¢=0
5) d=5, g=m; 6) d=4, p=—3.

45. TlocrpouTh Ha uepTexe OTPe3KH, HCXORAMIME M3 Ha-
yajla KOOPAUHAT, 3HAA HX MPOCKUHH Ha KOOPAHHATHLIE OCH:
NX=3,Y=2,2)X=2 Y=—-5;3) X=~5 Y=0;
4y X=-2, Y=3;5) X=0,Y=3;6) X=—5, Y=

= —I.

46. TTocTpouTb Ha uepTexke OTpesKH, HMeOlHe Haya-
JOM rouky M(2; —1), 3Hag ux npoekuUuH Ha KOOPAUHATHRHIE
ocH; 1) Xe=4, ¥=3;2) X=2,Y=0;3) X=-3, Y=
=1;4) X=—4, ¥V ==2;5) X=0,Y=—-3;6) X =,

——
— L]

47. Hausr Toukn M (l; ~2), Ma(2; 1), Ms(b; 0),
Mi(—1; 4) u Ms(0; —3). Hafite npoekunuy Ha KOOPHUHAT-
HHle OCH CIeflylomuX oTpeakoB: 1) MMy, 2) MMy, 3) MMs,
4) MM,

48. HNauwl nmpoexkunyu orpeska MM, Ha ocu KRoopauHAT
X =5, Y = —4; 3nag, uro ero uauaiao B Touxke M((—2; 3),
Ha@TH KOOPAHHATH €Te KOHIa,
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49, Nanw npoexuuu oTpeska AB Ha  ocH KoopAMHAT
X =4, Y= —5; 3nas, uro ero Koseu B touke B(l} —3),
HafiTu KoopAMHATH ero Hauaja. :

50. TlocrpouTs Ha yepTe®e OTPESKH, HCXOAAMIHE H3 HA-
ya/fa KOOpOHHAT, 3HAA AJUHY d W MOASPHHIA yron O Kaxzpo-

ro us mux: 1) d=5, 0=3; 2) d=3, 0=2m; 3) d=4,
_—3. =3, 0=—3
0=—3; 9 d=3, 0=—5%nm,

81, HQG’BEQKTB Ha YepTexe OTpEe3KH, HMeoliHe HAaua-
JoM TouKy M (24 3), sHas JJHEY H NOJAAPHEIA Yro KaXao-

ro us Hux; 1) d =2, B=—-—:-'b-; 2) d=1, 9=-g-; 3) d =05,

6= — % (koopauHATE! TOuKH M — NeKaPTOBLL).

52. BuiuncnuTh NPOSKHMH Ha KOOPAHHATHEIE OCH OTpes-
KOB, 3Hag AMMHY d H HOAspHBIA yron € Kaxjporo H3 HHX}

1)d=12, 6 =%m 2) d=6, 06==F; 3 d=2,

53, JlaHn NpOeKuHH OTPE3KOB HA KOOPAUHATHBIC OCH!
1) Xe=3,Ye=—-42) X=12,Y=5;3) X=—8 Y=
== 6. BeluHcaATh AJMHHY KaXKAOTO U3 HHX.

54, JlaHsl mpoexn#u OTPeSKOB HA KOOPAMHATHHE OCH:
) X=1, Y=V3; 2) X=8Y2, ¥=—3V2; 3) X=
=—2¥3, Y=2. Bruucaute Amuy d H nonapHuit
yron 0 xgaxnaoro #3 HHX.

55. Hanel Toukn M:(2; —3), Ma(l; —4), Ms(—1; =7)
n Mi(—4: 8). BriuHcautTh ANMHHY H TNOJMAPHBEIK yroa CJe-
Ayilomux otpeskoB: 1) MM, 2) MM,  3) MM,
4) MM,

56. Inuna d otpegka papHa B, ero mpoekunus Ha OCb
abcuucc papua 4. Hantu npoekuuio storo orpesxa Ha och
OpPAHHAT MIPH YCNOBHH, 4TO OH ofpasyer C OCbIO OPAHHAT!
1) ocrpuiit ytoa, 2) Tynoft yrou.

57, Jlnnga orpeska MN pasma 13; ero Hawano B TOwe
ke M(3; —2), npoexuns Ha ocb aGcuncc pasHa —12. Haj-
TH KOOPJHHATH KOHIA 3TOTO OTpe3Ka IpPH YCHOBHH,

uTo OH 0Gpasyer ¢ ochbio opaMHAT: 1) ocTphifi yroa, 2} Ty-
No#A yroJ.
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58. Jlomna oTpeska MN paBHa 17, ero’ KOHel B TOUKe
N(—7; 3), npoexuunsi Ka och opxamuar pasHa 15. Halitn ko-
OPAHHATH Hayaja 3TOro orpeska IMpH YCJOBHH, 4UTO OH
o6pasyeT ¢ ocbio abcuucc: 1) ocrpul yroa, 2) Tyno#
yroJ.

59. 3Hasi mpoeknum oOrpe3ka HA KOODAHHATHHIE OCH

X=1Y¥Y=—V3, HallTu ero npoekuyi0 Ha OCb, KOTOPASH
COCTABJSET € OCBIO Ox yroa B=%n.

60. Hanst pee Toukun M, (l; —5) u My(4; —1). Haiitn
npoexknuio oTtpeska MM, Ha oce, KoTopast COCTaBRJfET

¢ ocsio Ox yron B=——E’».

61. lauu gpe Toukn P(—5; 2) u Q(3; 1). Haiirn npoex-
nHio orpeska PQ Ha ock, KoTopas cocrasasieT ¢ oceio Ox

yroa @=arctg + g .

62. Jaue ape TouRd My(2; —2) n M.(7; —3). Ha#itu

Apoexumo 0Tpe31<a MM, Ba 0Cb, TPOXOLALLYIO qepes TOUKH
(5 —4) B(—7;, 1) u Hanpasnennyw: 1) or R B,
Bx

63. J_Ianbz roukn A(0; 0), B(3, —4), C(-3; 4),
D(~2; 2) u E(10; —3). Onpenenu'rb paccrosuue d ME}KJIY
tToukamu: 1)A # B; 2) Bu C 3)AHC 4y CuD;5) A
uD; 6) DukE. -

) 64 Hauel ABe CMeXHbie BepUIHHBL Knanpam A(3; —7)
U B(~—1; 4). Buupcauts ero niouwans.

65. D.anhl ABe TNPOTHBRONOJOXKHbIE BepUIMHE KBaLpaTta
P(3 5) n Q(1; —3). BHuscauTb €ro naoianh.

. Boraucauts MJOLLALb TNPaBHABHOLD Tpeyroalbnn.xa,
ﬂ.ne BeplltHHbl koroporo cyts A(—3; 2) u B(1; 6).

67. Janut vpu sepminan A (3; —7), B(5; —7) C(—2;5)
napaanenaorpaMma ABCD, yerpepran BepluHHA KOTOPOTo D
NpoTHBOMONOXHa B. Onpen.enn'rb IJNHY AHATOHAJNEH 3TOrO
napagajeiorpamMmma.

68. Cropona pomba paBHa 5110, zBe ero mpoTHBOMNO-
JIOXKHbIEe BepHiuHbl CyTh TouxkHu P(4; 9) u Q(—2; 1). Briuue-
JUTH DJOIAAL 3TOr0 pomba. _

69. Cropona pom6a pasHa 512, XBe ero mpoTHsomo-
JOXKHLIE BepIIHHLL cyTh Todxkd P(3; —4) u Q(1; 2). Boruuc-
JHATb IJAHHY BBICOTHI 3TOro pomoba.

70. Toxasats, 4TO TOUKH A(3 —3), B(—2; —7) n
C(18; 1) nexar Ha omHON NPAMOTL.

15



71. Ilokasare, 4T0 TPeyroabHuk ¢ sepuruuamu A, (1; 1),
A3(2; 3) u Aa(5; —1) npaMOYroNbHBIf,

72, Iloxasathk, uto Touka A(2; 2), B(—1; 6), C(—5; 3)
H D(—2; —1) ABAMOTCA BepLIHHAMM KBajpaTa.

73. Onpegennth, €CTh JiH CpelH BHYTPEHHUX YIVIOB Tpe-
yroabauka ¢ BepuwiaamMy My(1; 1), Ma(0; 2) 1 Ms(2; ~1)
TYNO# yroJ.

74. Jokazarb, YTO BCE BHYTPEHHHe YIJIHl TPeyroJbHHKA
c pepwuramy M(—1; 3), N(1; 2) u P(0; 4) octphie.

75. Bepiuunsl rpeyroisuuka cythb rouxd A (5; 0), B(0; 1)
n C(3; 3). BHuuCAHTD er0 BHYTPEHHNE YIJbL _

76. Bepmunn Tpeyroanuka cyrs touxu A(— V3 1),
B(0;2) u C(—2V3; 2). Buuncants ero pHeluHuft yron
IpH BeplunHe A,

77. Ha ocu aGcunce HafitH Takyo Touky M, paccrosnue
Koropoft mo touku N(2; —3) paprsanoch 6nt 5.

78. Ha ocu opaunaT HafiT Takywo Touky M, paccrosuue
Koropo#t a0 rouku N(—8; 13) pasusroch Omr 17

79. Hauwl ape toukn M(2; 2) uw N(b; —2); na ocn
abcuncc Ha#ith makyw Touky P, uroGel yron MPN 6bia
NPAMBIM,

80. Yepes Touxy A(4; 2) npopeleHa OKDYXKHOCTh, Ka-
caiomascsa o6enx xoopauHaTHux ocell. Onpexesutbh ee
ueurp C H paauyc R.

81. Uepes touxy M;(1; —2) nposexeHa OKpPYKHOCTb pa-
Auyca 5, kacaoumasca ocd Ox. Onpeienntb UEHTP
OKPYKHOCTY.

82. OnpeneauTb KOOPAMHATH TOuKH M, cUMMerprHuHOH
Touke My(1; 2) OTHOCHTeNbHO mMpAMOfi, MpoxXoxAueR yepea
Toukn A(1; 0) u B(—1; —2).

83. Maun ZABe NpPOTHBOMOJOMXKHLE BepUIMHK XBaZpaTa
A(3; 0) n C(—4; 1). Hafith ABe ero Apyrdc BepLIHHH,

84, JlaHw ABe cMeXHble BepIIHHHB KBaapata A(2; —1)
u B(—1; 3). Onpeaenuts ABe ero Apyrue BepIIUHKL

85. Jlanw BeplIMHH  TpeyrodbHHKa M, (—3; 6),
Mz(9; —10) u M3(—5; 4). Onpepenuts uentp C 4 pazuyc R
OMHCAHHOTO OKOJIO 3TOTO TPEYroJbHHKa KPyTa.

§ 5. JeseHne OTpe3ka B NAHHOM OTHOWICHHH

Ecau Touka M(x; y) nexur na mnpamofi, fMipoxoAsulelt uepes Ane
ZaHuee TOUKH Mi(x1; 1), Ma(xs; ¥:), B MaHO OrHOUIeHHe A = M;“z ,
B KoTOpoM TodKa M peaur orpesok MMy, To KOOPAHHATH TOYKH M
16




onpeneasores no dopuynam

PPN T o2 SN [l ok

T+4 * Y= 152 °
Ecmn touka M asasgercn cepefiiofl orpeska MM, T0 ee XOOpAHHATEL
onpeAeariorca no gopmyam

_xtx oty
X = 2 ] y 2 L]

86. Jlanu xomus1 A(3; —B) u B(~13 1) oxnopoauoro
crepaxHsa. OnpeneauTh KOOPAHHATH €rc LEHTPa THXKECTH.

87. lIeHTp TAXKeECTH OAHOPOJHOrO CTEPXHA HAXOLUTCA
B Touke M(I; 4), ooHH M3 ero KOHUOB B TOouKe P(—2; 2).
OnpenenuTh KOOPAWHATBHL TOYKH () ApYroro KoHIa 3TOro
CTepiKHSA

88. Ilaunbl BepmiHE Tpeyroabuuka A(1; —3), B(3; —5)
# C(—>5; 7). Onpeaenuts CepefHabl €T0 CTOPOH.

89, Haun ase rouxu A(3; —1) u B(2; 1). OnpeneauTs:

1) koopzunaTet Toukn M, cuMMeTpHUHOHK TOuke A OTHO-
CHT@JIbHO TOUKH B;

2) KoOpAUHATE TOUKH N, cHMMeTpHuHO# TouKe B oTHO-
CHTEJBHO TOUKH A.

90. Touxn M(2; —1), N(—1; 4) u P(—2; 2) asaqworcs
cepe/lHaMH CTOPOH TpeyroqbHHKAa., Omnpegenutb ero pep-
LIHHBL,

91. danpt Tpu BepiiuHbl napaanenorpamma A(3; —5H),
B(5; —3), C(—1; 3). Onpefleautb yeTsepTylo Bepummny D,
NPOTHBOMNOMONKHYIO B.

92. lanol fOBe CMCXKHbie BepUUMHBI TMapa/nesorpaMMa
A(—3; 5), B(1; 7) u TouKa NepeceycHHA ero AHaroHated
M(1; 1). Onpenenurs Ase Apyrae BEPOIKHEL

93. Haun 1pu Bepwunn A(2; 3), B(4; —1) u C(0; 5)
napgn.'le.norpamma ABCD. Hahth ero 4Yereepryio BepllH-
uy D.

94, laun Bepiiuunl Tpeyroaehuga A(l; 4), B(3; —9),
C(—5; 2). Oupegenurs NAUHY €r0 MeAHAHLI, NMPOBEAEHHOM
N3 BepWIHHB B.

95. Orpesok, orpaHdueHunt Toukama A(l; —3) n
B(4; 3), pasnenien Ha Tpu pabsble vyacTd. ONpesedauTb Ko-
OpPAHHATH TOUEK AesleRus.

96. IlaHn BeplIHHH Tpeyroabkuka A (2; —5), B(1; —2),
C(4; 7). Hahtu touxky nepecevesns co ctopoHoli AC 6uc-
CEKTPHCH €0 BHYTPEHHEro yrJsia npu Bepiliiuhe B,
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97. Janu Bepuuunt TpeyroabHuka 4 (3; —5), B(—3; 3)
# C(—I1; —2). Onpenenuts NMHHY GHCCEKTPHUCH €ro BHY-
TPeHHero yraa npH BepliuHe A. _

98. Hdaunl BepinuAe TpeyroabRuka A(—1; —1), B(3; 5),
C(—4; 1). Halitu TOYKy NepeceueHHs C IPOKOIKCHHEM CTO~
pourt BC GHCCEKTPHCH! er0 BHEUIHErO Yraa IpH BepiuuHe A.

99. llanbl BepmuHL Tpeyronsuuka A (34 —5), B(1; —3),
C(2; —2). Onpenenuts XAHAY GHCCEKTPHCHL €r0 BREIIRETO
yraa npu Beplrure B,

100. Jauer Tpu touku A(l: —1), B(3: 3) u C(4; 5),
JAexaiune Ha OfHOR npsmMof, Omnpexesurs OTHOIIEHHE A,
B KOTOPOM KaXHKaf M3 HMX JeMUT OTPe30K, OrpaHuYeHHbI{
ABYMA JPYTHMH.

101. Onpenenutr KOOpAMHaTBl KOHHOB A H B orpe3ska,
Kotophit Toukamu P(2; 2) u Q(1; 5) pasnenen Ha TPH pas-
Hble YacCTH.

102. I[Tpamasa npoxosnr uepe3 touxku M;(—12; —13) u
My (—2; —5). Ha stoit npamol maltTi Touky, abcuucca Ko-
TOpPO pabBHA 3.

103. Ilpamas npoxozut uepe3z Touku M(2; —3) u
N(—6; 5). Ha srofi npsiMoli ualiTH TOYKY, OpAUHATA KOTO-
poit paBHa —5. ‘

104, I[Ipamas npoxomur uepes Touku A(7; —3) H
B(23;. —6). Hafitu Touxy nepeceuenus 3Toi OpsaMoll ¢ OCHIO
abcuuce, '

105. TIpamass npoxoaur uepes moukn A(5; 2) =
B(—4; —7). HailttH Touky nepeceueHus 3T0f NpAMoOd C OCbIO
OpIMHAT.

106. Mano BepuUIMHHB veThipexyrosbHHkKa A(—3; 12),
B(3; —4), C(5; —4) u D(5; 8). Onpeneauth, B KaKov 071-
HOLIeHHH ero Auaromanp AC peaut guaromanb BD. .

107. Jauw BepuidHpl yeTHpexyroapHHka A(—2; 14),
B4, —2), C(6; —2) u D(6; 10). Onpenenutb TOYKYy mepe-
ceueHHs ero auaroHanesr AC u BD.

108. Tanbl BepIIHHEBI OZHOPOJHON TpPEYroJibHOH MJa-
cTuHKH A (x4; y1), B(x2; y2) 1 C(xs; ys). Onpeaenurb Ko-
OpIHHATHL ee UEHTPA TAMKECTH.

YKaszaHue, LIeH‘rp TAMECTH HAXOJHTCAd B TOUYKe HepeCedtHHA
MeqaaH.

109. Toyka M nepeceueHHa MeAuaH TpeyroJbHHKA Je-
XHT Ha OcH abcuuce, ABe BepUIHHH ero— Toukd 4 (2; —3)
H B(—b5; 1), TpeTbst BepiinHa C JeXXUT HAa OCH OpAHHAT.
Onpegennts KoopauHATH ToueKk M 1 C,

18



110. JJansl BepimiyHK OXHOPOLHON TPEYTOJBLHON MAACTHH-
gk A% y1), B(xs; y2) 1 C(Xxs; ys). ECIH COCXTHHHTD cepe-
IHAH €e CTOPOH, TO oﬁﬁasye'rca HOBasl OZHOpPOJHAA TPe-
yroJbHas NJacTHHKA. JlOKa3aTb, HTO MEHTPHl TAKECTH
06erx NAacTHHOK COBHAZAIOT.

Ykaszanre. Bocmonpzosathes pesyabratoM 3azavm 108,

111. Onnopoguas naacTunka uMeer GopMy KBaapara €o
CTOpOHOH, paBHOh 12, B KOTOpO# cHedaH KBaIpaTHBIA Bhl-
pes, npsAMbie paspesa MPOXOAAT uepes LEHTP KBaApara, OCH

4

4

" &

.

% - o .

o

——— a e

Puc. 4. Pac. &

KOOpIHHAT HanpasjeHbl mo pebpam naacTHHkH (puc. 4).
Onpefenuthb LEHTP TAKECTH STOR MAACTHHKH. X
112. OgnoponHas naacTHHKA HMeeT $OPMY TPAMOYTOAb-
HMKa CO CTOpPOHaMH, DaBHMBIMH a M b, B KOTOpOM CHenas
NpPAMOYTOMbHBIN BEHIpe3; MpAMbLie pas-
{Pe3a NPOXOAAT Yepes LEHTDP, OCH KO- 4
OPAMHAT HanpapreHbl MO pebpam naa-
cTuHK® (pre. 5). OnpemeNuTs UEHTP
TAXKECTH ITOH NMAACTHHKH,

113. Oxnoponnas MAaCTHHKA
uMeer popmy KBazparta €O CTOPOHOM,
PaBHOH 2a, OT KOTOPOrO OTPe3aH Tpe- ~
YrOABHHK; NpaAMas paspesa Coedu-

HAGT CepefuHbl ABYX CMeXHBIX CTO- Pac. 6.

POH, OCH KOOPIHHAT HampABJEHBI IO

pebpamM naactHaxH (puc. 6). Onpexenuts LEHTP TAXKECTH
NVIaCTHHKH.

114. B crenyiomux moukax A(xs; #1), B(xz y) n
C(xs; ys) cocperoroueHHm wmaccsl m, n H p. Onpegenutsb
KOOPAHEATH HEATpa TAXKECTH 5TOH CHCTEMH TpexX Macc.

115. Touku A(4; 2), B(7; —2) u C(1; 6) sBaswotca
BePUIHHAMK TPEYFOJABHHKA, CAEMAHHOTO H3 OfHODOAHOH Npo-
BoMOKH. OnpefesuTh LEHTP TAKEeCTH STOTG TPeYTOJbHHKA,
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§ 6. Muowasns TPCYroabHUKaA

KaroBut 651 HM Gniau 'rga touku A(x1; y1), B(x2; ¥2), C(xs ys)s
nromant S Tpeyroaeirka ABC aaerca dopmyaoi

Xg=—X) Y2~ ¥ |.

Xg=—= Xy Ys—h

TlpaBas vacth sroit dopMyad pasHa +S B TOM cay7ae, KOrAa KpaTe

vafursfi nosopor oTpesxa AB x orpesxy AC nonmoxurened, u ~8
B TOM Cyuae, KOFa TEKOA NOBOPOT OTPHIUATENEH.

/" 116, Beiaucauth nuIOIAAb TpeyroJqibHHKa, BepHHAMH
KoToporo sasasawTca Touku: 1) A(2; —3), B(3; 2) u
C(—2; 5); 2) Mi(—3; 2), Ma(5; ~2) u Ms(l; 3)1
3) M(3; —4), N(—2; 3) u P(4; 5).

117, BepmHubsl TpeyroabHuka cyTth Toukn A(3; 6),
B(—1; 3) u C(2; —1). BolUHCAHTD BJAHHY €rO BHICOTH, PO+
BeJCHHON W3 BepluHHH C.

118. OnpepenuTh niowaab napaaienorpaMma, Tpu Bep-
gl(fmb! KoToporo ¢yt Toukm A(~2; 3), B(4; —5) wu

—3; 1).

119. 'Igm BepillHHK napaJiieiorpaMMa  CYTh TOYKH
A(3;7), B(2; —3) u C(—1; 4). BEIYHCAHTD AJIHHY €rO Bbi«
COTHI, ONYIIEeHHON U3 Bepwrune B Ha cropony AC.

120. Jaun nocjemoBarefibHble BepIIHHE OZHOPOIHOH Ues
ThIpexyroasHoft maacthuky A(2; 1), B(5; 3), C(—1; 7) u
D(—7; 56). Onpegenutb KOOPAMHATH €e LEHTPA THAKECTH.

121, Hdanel nociepoBare/nbHble BepLUMHB OZHOPOXHOM
nATHYTONRHOH NaactuEkd A(2; 3), B(0; 6), C(—1; 5),
D(0; 1) u E(1; 1). OnpenennTs KOOPAHHATH ee UeHTPA TA*
XKECTH.

122. TMaomans TpeyroabHHka S = 3, ABe ero BepIUHUHHI
cytb Touku A(3; 1) u B(l; —3), a Tperha Bepwunna C Jje-
xHT Ha ocu Oy. Onpepeanth KOOpAHHaTH BepiuuHul C.

123. ITnowaas TpeyronbHHKa S == 4, JBe ero BepLIHHH
cy™s TourH A (2; 1) u B(3; —2), a rperbst BepmnHa C Je-
KHT Ha ock Ox. Onpenenutb KoopAusaTsl Bepiuubt C.

124, Taomwanp TpeyrodbHuka S = 3, ABe ero0 BepliHHB
cyTh Touku A(3; 1) v B(l; —3), UeHTp TAXKECTH 3TOTO TpE»
yroJbHHKA Jexkur Ha ocu Ox. Onpelefurs KOOPAMHATH
Tperbelt Bepmiunu C.

128. Maowanp napansenorpamma S == 12 kB. en.; Ase
ero BepuiuHb cyTb ToukH A(—1; 3) u B(—2; 4). Hafirn
IBe ApyrHe BepIUMHBL 3TOTO HapaanefaorpaMMa HpR YCJo-
Brﬁm, YTO TOYKa fepeceueHHs! er0 JHATOHAJEHA JEXKHT HA OCH
abcumce.
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126. [Taomanp napamienorpamMma S = 17 kB. en.} Ase
ero pepliuHbl cyTh ToukH A(2; ) u B(5; —3). Haiitu nse
AipyrHe BEPIIMHEI STOro Napas/enorpaMma IMpH YCJOBHH,
yro TOYKA TMepecedeHHsT ero JAHaroHasjelf JeXKHT Ha OCH
OpAMHAT.

§ 7. MpeoGpasoBanue KoopAHHAT

[peobpasoBanse AEKAPTOBHIX NPAMOYrOMbHBIX KOOPAHHAT OpH MNa-
pannejbHOM cABdAre ocelt onpexeagercs popMynamn

x=z"4a,
y=y +b.

3aeckh X, y CYyTH KOOPAHHATE NPOH3BOABHOA ToukH M naockocTd OTHO-
CHTEALHO CTapmIX ocelf, X/, ¥y’ — KOODAWHATH TOA Ke TOUKM OTHOCH-
TeJbHO HOBHIX OCeH, @, b — KOOpAUHATH HOBOro Hauajla (O’ OTHOCHTENDb-
HO CTapblX ocefi (rOBOPAT Taxe, YTO 4 €CTh BEAHUHMHA CABHFA B Ha-
npaBaeHHA ocu abcupcc, b — BeldWYHHA CHABYra B HanpaBAeHHH OCH
OpAHHAT).

[IpeobpaszoBanne JAeKAPTOBLIX MPAMOYrONbHEIX KOOpPAHHAT MWpH IO-
BOPOTE OCell Ha yrosl ¢ (KOTOPHA HAaXO NMOHWMATh, KAK B TPHUTOHOMET-
pay) onpeneaserca hopMynaMu

x=x'cosa — y sinz,
y=x"sina <4y cos .

3aech X, y ¢YTh KOOPAHHATH NPOH3BOLHOR ToukM M naockocTH OTHO-
CHTEALNO cTapbiX ocelt, ¥/, y — KOOPAHHATHM TOH e TIOUKH OTHOCH-
TeLbHO HOBBLIX oOCefl. )
Dbopmynnl
x==x"cosa— Y sina + g,

y=x'sina +y'cosc+5&

ONpenensdioT NpeobpasosadHye KOOPAHHAT [IpH TNapajneabHOM CABHME
CHCTeMIl oOcefi Ha bearukHy ¢ B nagpabiednd Ox, Ha BeauvuyHy &
B Hampaeneaud Oy H nocaeaywoilem nosopore ocefi na yroa « Bee
YKa3aHHHe (OPMY.Ibi COOTDRICTBYIOT NPeodPA30BAHMI0 KOOPAMHAT npH
HeavenHoM macurrabe. HenzmerHocTh Maciutaba npeamonaraercd Tak-
¥e § HHKSOPUBOAUMBIX 3akavax.

. 127. Hanucarp ¢opMyanl npeoSpasoBaHHs KOOPAMHAT,
eC/ii  Ha4asto KoopaHHaT (6e3 u3MEHeHHA HanpaBAEHHSA
ocefi) nepeHeceHo B TOYKy: 1) A(3; 4): 2) B(—2; 1);
3) C(—3; 5).

128. Hauano koopainaT nepeneceHo (6e3 u3MeHeHHd Ha-
npapiaenusi ocefl) B touky 0’(3; —4). Koopaunarel Touck
A(1; 3), B(—3; 0) u C(—1; 4) onpencilecEn B HOBOH CH-
CTeMe DBbluucauTh KOOPAMHATH 3THXA Xe TOYSK B CTapoi
CHCTeMe KOOPAHIAT.
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129. Hanut toukn A(2; 1), B(—1; 3) u C(—2; 5).
Halith ux KooppuHathl B HOBOiL CHCTEMe, €C/AM HAYAMIO
KOOpAHHAT mnepeHeceHo (6e3 H3MeHEHMA HANPABJEHHA
oceit): 1) B rouky 4; 2) B Toury By 3) B TOUKY C,

130. OnpepennTb cTapble KoopauHatH Hagaxa O dosoit
CHCTeMBI, eCaH (opMyan OpeoOpasoBaHusi KOOPAHHAT 3a-
JaBse chaenyiomuMu paBenctBaMu: 1) x==x"-+3, y=¢ -+
+5 2) x=x'=2, y=y+1; 3 x=u, y=y' —1;
4) xa=x'—5, y=y

131. Hanucate ¢opmysant npeoGpasoBaHHs KOOPAHHAT,
€ClIH OCH KOODAZUHAT NOBEPHYTH HA OJHH W3 CJeAYIOLHX
yraos: 1) 60°; 2) —45°; 3) 90°; 4) —90°% 5) 180°.

132. Ocu xoopauHaT nosepHyTst Ha yroa o = 60°. Ko-
opaunatni Touek A(2 V'3 ; —4), B(V3;0) n C(0; —2V3)
onpedesieHbi B HOBOK cHCTeMe. BHUHCHUTE KOOPAHHATHL 3THX
XKe TOYEeK B cTapoit cucTeMe KOODAHHAT.

133. Hasel Touku M(3; 1), N(—1; 5) u P(—3; —1).
Hafttu nx xoopauHaTH B HOBOM CHCTeMe, €CAH OCH KO«
OpIMHAT NOBepPHYTH Ha yroa: 1) —45% 2) 90°% 3) —90°%
4} 180°

134. Onpepenuts yron o, HA KOTOPHIf [OBEPHYTH OCH,
eciH GopMyar npeoOpasoBaHUS KOOPIMHAT 3ajaHul CJe-

AYOIHMH papeHcTBaMu: 1) %= -%-x’ — J_/;Q_ ¥y ==-;]£2§-x'-|;
Vs ! vy

+-;-y’: 2) xw-—z"-i-x’-}-';-y', y=—z¥+=5v. ‘

135. Onpenenury KoopaHHATH TOuKK O HOBOro Hawana
KoopIHHAaT, ecnu Touka A (3; —4) nexxur Ha nosoft ocu ab-
cuMce, a To4ka B (23 3) JexuT HAa HOBOH OCH OpRHWHAT, NpH-
UeM OCH CTapoi H HOBOH CHCTeM KOOPAMHAT HMEIOT COOT-
BETCTBEHHO OZHHAKOBBIE HAMPABJCHHA,

136. Hanucarb dopMyan mnpeoGpa3osaHus KOOpIZHHAT,
ecnn Touka My(2; —3) nexur Ha HOBOH och abcmuce, a
Touka Ma(ly —7) JexuT Ha HOBOM OCH OpJZHHAT, MpUueM
OCH CTapoi W HOBOH CHCTEM KOOPAMHAT MMRIOT COOTBET-
CTBEHHO OJZHHAKOBbie HallpaB/IeHH.

137. JIBe cucreMH KooppuHaTHHX ocet Ox, Oy u Ox/,
Oy’ umeior obuiee Hayano O n Npeo6pasyloTcs OLHA B APY-
TYyi0 NOBOPOTOM Ha HeKOTOPEit yroJ. KoopiuHathl TOYKH
A(3; —4) onpeneneHdsl OTHOCHTENBHO NEpPBOft U3 HHX. Bhi-
BecTH dopMyar npeofpaloBaHMa KOOpAMHAT, 3HAd, YTO
NoJOXKHTeAbHOe HampaBneHHe ocH Ox” onpefeneso oTpea-

kom OA,
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138, Hauaxo xcopaunar nepexeceno B Touky 0’(~1; 2),

OCH KOOpJAHHAT TIOBEPHYTH Ha yIOJa @ == arctg-% . Koopnu-

HaTH mouek Mi(3; 2), M2(2; —3) u Mg(13; —13) onpene-
JIeHB B HOBOM cHCTeMe., BHYHCAUTHL KOODHAMHATH STHX XKe
TOUEK B CTapoll cHCTeMe KOODIHHAT,

139. Hauwn tpu touku: A (5; 5), B(2; —1) u C(12; —6).
HafitTH HX KOOpJHHATH B HOBOH CHCTeMe, ecAH HAayajo KO-
opAHHAT NECpPeHeCceHO B TOYKy B, a OCH KOOpAMHAT noBep-

HYTH Ha yron == arctg%.

140. Onpepenuth crapble KOOpHHHATHL HOBOTO Hauaja
H yroJd ¢, Ha KOTOpPLIA NOBepHYTH OCH, eciiH PopMyJsl npe-
00pa3oBaHUA KOOPIMHAT 3ajJaHM C/AEHYIOLIHMH paBeHCTBa-
Mu: 1) X=—y'+3, y=x'—2; 2) x=—2'—1, y=

=—y+39 =YL v+ By s, y=—%—g‘x'+

2 2
1)
141. Nauw gpe touku: M(9; —3) u Mz(~—6; 5). Havua-
JIO KOODIOHHAT NepeHeceHo B TOYKY Mj, a ocH KOOpPIHHAT MO-
BepHYTH TaK, YTO MOJOXHTEIbHOe HalnpasjeHHe HOBOA OcH

abcmuce coBmapaer ¢ HamnpasieHueMm orpeska MMz BeiBe-
ctH GopMyJabl npeolGpasoBaHua KOOPAHHAT.

142, TloaspHast ocb NOJMAPHOA CHCTEMB KOOpPAHHAT Na-
panjenbHa ocH abcuHcC JeKapTOBOW MpPSIMOYrOJbHOR CH-
CTeMB K HanpamjeHa OAMHAKOBO ¢ Hel. JlaHH QeKapTOBLL
HOPAMOYTOJbHbBIe KOOpAHHaTH mogioca O(1l; 2) u noasipubie

KOOpOMHATH  ToueK M (7; -’;—), M, (3; 0), M, (5; — %).

M, (2; —g—n) H M, (2; -%). Onpepe/nuTe KOOPIHHATLE 3THX

TOYeK B AEKapTOBOH HMPAMOYTOJBHOHA CHCTEME,

143. Tloaioc mnoasipHOfi CHCTEME KOODIMHAT COBRagaer
C HauyaAoM AeKapTOBHX NPAMOYTO.JIbHBIX KOOpJHHAT, a TIO-
JApHasi OCb HanpapjeHa 0 OGHCCEKTpHCE NEpPBOTO KOOPAH-
HaTHoro yrsa. Jlaunl moJapuuie KOOPOMHATLl  TOueK

M, (5; %), M2(3; —--13), Ma(l; %n), M4(6; -—%n)
n M, (2; -—-?2-) OnpefeNuth JNeKapTOBH NPSMOYIOJLHBLC

OPAMHATH 3THX TOYEK.
144. TMonspras OCb MONAPHON CHCTEMbl KOOPHHHAT na-
painenpHa och abcmucc HNeKapTOBOA MNPAMOYILOJNbLHOA CH-
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CTeMbl H GAMHAKOBO C Helo HanpapdeHa. JaHe nekaprose!
NPAMOYrosbHble KoopAmHath nodioca O(3; 2) u Touek
Mi(5; 2), Ma(3; 1), Ms(3; 5), M(34+V2; 2—V72)
u Ms (34 V3 ; 3).Onpeneanthb nonapubie KOOPIUHATH 3THX
TOYEK,

145. IMonioc nONAPHONA CHCTEMBI KOODAHHAT COBMAZAET
¢ HayaJoM JeKapTOBEIX NPAMOYTOMBHBIX KOODAHHAT, MOAAD-
Has ochb Hampab/jeHa Mo OGHCCEKTpHCE NepBOro KOOPAHHAT-
Horo yraa, Janel JeKapTOBH NPAMOYTOJbHBIE KOOPAHHATH

Touex My(—1; 1), M, (VZ; — V2), Ms(1; V3), M, (—V§;

) g M;(2V3; —2). Onpeneanrs MONAPHLE KOOPAHHATHL
3THX TOYEK.



FTJIABA2
YPABHEHHE JIHHHH

§ 8. dyukuusa ABYX mepeMEHHBIX

Ecnu ykasaHo WpaBuiIo, COMIACHO KOTOPOMY ¢ Kaxiaoft rouxolt M
IAoCKoCTE (MIH KakOA-HUGYAb YACTH INIOCKOCTH) COMOCTABIAETCA HEKO-
TOPOE 9HCJIO %, TO FOBOPAT, 970 HA IJIOCKOCTH (HJAA H4 YACTH ILIOCKO~
CTH, «33faHa (PYHKUHMS TOYKA®; IaflaHMe QyHKIUH® CHMBOJHYECKY BhIpa-
HAIOT PaBeHCTBOM BHAa © == f(M)., Uucno u, conmocraBaseMoe ¢
roukolt M, HasnBnaetcs aHavenneM panuoft dyHkumu 8 Touke M. Hanpa-
Mep, ecie A — pUKCHpOBaHHAR TOUKA NOMOCKOCTH, M - mpoussoabnas
TO9Ka, T0 paccrosnHEe or A xo M ecrtb dymkuma Toury M. B jxaHHOM
exyaae f(M) = AM,

ITyers nama uexoropag ymxuwa o == f(M) m BMecTe ¢ Tem BBe-
ReHa cucreMa Koopawuar. Torfa npomssogbHas Touka M onpeaensercs
KeopAaaHaTaMye £, 4. CoOTBercTEeHHO 3TOMYy H 3HAUeHHe JNaHHOW OyHK-
uHy B TOuKe M onpeaeanercs KOOPAWHATAME X, {, HJAHM, Kax eume
rosopar, # = [(M) ectb dyHKUMA HBYX TepeMeHHMWX ¥ ¥ y. DyHRUMA
NBYX TepeMeHHBIX X, ¥ 0603Hayaercss cHMBodoM [(x, ¥); ccanm [(M) ==
=f(x, ¥y}, To dopmMyna u == f(x, y) RazpiBACTCA BRIPAKEHHEM JAAHHOMA
¢$ymxnan amﬁlﬁﬂnoﬁ CHCTEMe KOOpAMHAT. Tak, 8 TNpeAbAymeM mnpd-
Mmepe f(M)== AM; ecnH BBeCTH [OEKapTOBY HPAMOYTOJBHYIO CHCTEMY
KOOPAMHAT ¢ HayaioM B Touke A, TO NOAyYUM BHpaxKeHHe STOA
G yHKIHY:

u==V x2F+ 42,

146. Nauy xBe Touks P H Q, paccTosiHHe MeXHIy KO-
TOPHIMK PABHO a4, H GYHKUHSA F(M) =di — d3, tae dy = MP
u dy = MQ. Onpexenurp Bbipa)kewue 1ol QYHKIMH, ecan
B KauecTBe Hayaia KOOpAMHAT MpHHATA TOuka P, a och Ox
HanpasJeHa 1o orpesky PQ.

147. Tlpu ycnosusx 3amaun 146 onpenennTbh BEIpaXkKeHHe
Gynkuun (M) (HenocpeACTBEHHO W NPH HOMOIIM Npeobpa-

30BaHHA KOODAHHAT, HCNOAL3Ysl pe3yibTaT 3agaun 146),
€CMH;
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1) Hawano xoopxaunaT BHIOpAHO B CepeRMHE OTPE3Ka

PQ, ocs Ox nanpasnena no orpesky PQ.
2) Hagano KoopLuMHAT BeI6paHO B TouKe P, a ochb Ox

HanpasJeHa no orpe3ky QP.
148. Hanbl; kBagpatr ABCD co croponoft a u pyHKUUSA

fMy=di+- d3+ds+ di, rae di=MA, d;=MB, dy=
== MC u d, = MD. Onpenenurb BHpaxeHHe 510 PyIKLHH,
ec/I¥ 32 OCH KOOPIHHAT NPHHSATHI [UaroHa/u Kpaxpara (TpH-
yeM ocb Ox nampasieHa no orpesky AC, ocb Oy —no or-
pesky BD).

149. Ilpu ycnoeusix sagauu 148 onpeneNuTh BhipaXeHHe
ana f(M) (HenocpeAcTBeHHO W NMpH MOMOINH TNpeoGpasosa-
HHA KOODXHHAT, HCNOAb3ys pesysabraT 3ajgaud 148), ecan
Haya/j0 KOOpAMHAT BHIGpaHO B TOYKe A, a8 OCH KOOpZHHAT
HanpasJensl no ero cropodam (ock Ox —mo oTpesky AB,
ock Oy — no orpeaky AD).

150, Jana dyuxuma f(x, y) = x24 g2 — 6x + 8y. Onpe-
AEAHTL BRIpaxkenHe 3TOH QYHKUHH B HOBOH KOOpDAHHATHOM
CHCTeMe, eCI Havallo KOOpAMHAT nepeHeceHo (6e3 H3MeHe-
HHfl HanpasaeHusa ocelt) B Touky 0'(3; —4).

151. Nana oyukuus f(x,y) = x?—y?—16. Ompexne-
JIUTh BHIpaXKeHHWe 9TOH (YHKHHH B HOBOM KOOPAWHATHORA
CHCTEMe, eC/IH OCH KOOpAHHAT NMOBEPHYTH HA yroa —45°

162, Hara dyukuua f(x, y) = x4 42 OnpenejHTs BB
paxenHe sToff GyHKUHH B HOBOA KOOpPAMHATHOH cHCTeMe,
eCsii OCH KOODAMHAT IIOBEPHYThHl Ha HeKOTOphIH yroj o.

163. Hafitu Takyio Touky, uto6bl NpH INepeHoce B Hee
Hayaja KOOPAHMHAT BHIpaxkKeHHe O(YHKUHH [(x,y) = ¥2 —
— 442 — 6x - 8y 4- 3 nocae npeoBpasoBaAHUA HE COAEPKANO
YJIeHOB JIepBOH CTENEHH OTHOCHTENLHO HOBBIX IMTepeMeHHBIX.

164. Haliru Takylo TOuky, wrofbl MpH MepeHoce B Hee
Hauaia KOOpAHHAT BbipawkeHue GyHKuHH f(X, y) = x2—
—4xy 4+ 42+ 2x 4 y—7 He comepxano 4YNeHOB mepsoil
CTelleHH OTHOCHTEILHO HOBBIX MEpEeMEeHHbIX.

155. Ha xakofi yros HyXHO NOBEePHYTh OCH KOODAUHAT,
yToOBl BhIpaxeHHe OGVHRIHE [(X,y) =x2—2xy4 42 —
— 6x 43 nmocse npeobpasoBaHHsd He COfepKAano UISHA €
NpoH3BeICHHEeM HOBHIX MepeMeHHBIX?

156, Ha xako#t yrosn HyXHO NMOBEepHYTh OCH KOOpPAHHAT,

uTo6b BHIpaxenne GyHKuaH (%, y) =32+ 2 V3 xy + &
nocae itpeo6pasoBAHHA He COAEPKAIO Y/eHA C NMPOH3Bele-
HHeM HOBbIX NepeMeHHBIX?
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§ 9. Monarue ypaBHeHns JuHHH. 3ajanue AWHHU
NpH NOMOLIM YPABHEHHs

Papenctso Buga F(x, y) = 0 Ha3pBaeTc YPaBHSHHEM C ABYMS
nepeMEHHBIMH X, ¥, €CH OHO CHPAaBeAJHBO He AJA BCAKHX map uvucen
x, y. FoBopAT, YTO ABa UHCAA X == Xy, ¥ == Yo YHOBJETBOPAIOT HEKOTO-
poMy ypapHeHHO Baga F(x, y)==0, ecid np# NOACTAHOBKe ITHX UHCET
BMECTO TEPEMEHHHWX X H y B ypapHellHe ero JeBas 4acTh obpallaercs
B HYJAB.

YVpaBueaﬂeM AanHofl JHHHM (B Ha3HaueHHOR cHCTeMe KOOpAHHAT)
HA3bIBACTCA TAKOe YDaBHEHHe ¢ ABYMH MEpeMeHHBMH, KOTOPOMY YAO-
BTETBOPAIOT KOODAWHATHL KaXIOR rtouky, nexamedl Ha 3Toft auityd, R
He YAOBJETBOPAIOT KOODAHWHATH KAXAOA TOWKH, He aexaumed Ha Hefl,

B panmeHefiiieM BMECTO BrIpaXKeHHS <«ZaHO YpaBHEHHEe JIHHUY
F(x, y)==0» wMpl wvacro O6yieM TrOBOpHTh KOpode: JaHa JHHISA

F(x, Ey)=-0.
- Ecau aaunt ypasHenHs ABYX JAuHH F(x, y)==0 51 @(x, )=0, 10
COBMECTHOE DEUICHHE CHCTEMH

Flx,y) =0, ®O(x, y})=0

Jaer Bce TOYKH UX mepeceuenys. TouHee, Kaxmad mapa 4mncea, SBJIAKD-
WAACH COBMECTHHM pelleHHeM »Toli CHCTeMBI, onpencaner OIAHY H3
TOUEK TepecedHeHud,

} ot

157. Haubl Touxku *) M(2; —2), Ma(2; 2), Ms(2; —1),

Mi(3; —3), Ms(5; —5), Me(3y —2). YcTaHOBUTH, KaKue H3
BAHHBIX TOYEK JIeXKAT HAa JMHHH, OflpefeicHHOA ypaBHeHHEM
x4y =0, n Kakue He Jexar Ha HeW. Kakas JauHuA onpe-
AefeHa faHHBIM ypaBHeHueM? (MsoOpasuth ee Ha uep-
TeXKe.) ,
. 158. Ha Jgunun, onpeaeteHHol ypasHeHHeM x4 42 =
= 23, HAUTH TOUKH, AOCUHCCHl KOTOPBIX PABHBI CASLYIOLIHN
yucaam: 1) 0, 2) —3, 3) 5, 4) 7; Ha 3TON XKe JHHHU HAHTH
TOYKH, OPJIHHATE KOTOPBIX PaBHbI CJASAYIOIUM YKcaam: 5) 3,
6) —-5, 7) —8. Kakas nunug onpeiejieHa AaHHBIM ypas-
ReHnem? (HMso0pa3uTh ee Ha uyeprexe.)

159. YcTaHOBHTD, Kakue JHHHH ONPeHeNAnTes caelyio-
HIAMH YPABHEHUAME (MOCTPOUTH HX Ha uepTexke): 1) x — y==0;
2) x+y=0; 3) x~2=0; 4) x+4+3=0; 5) y—5=0;
) y+2=0; 7)x=0; 8§ y=0; 9) £2— xy=10; 10) xy +
+2=0; 1) 2—y2=0; 12) xy=0; 13) 2—9=0;
14) 2 —8x +15=0; 15) 2+ 5y + 4 =0; 16) x%y — Txy -+
+10y=0; 17) y=|x}; 18) x==|y|; 19} y+|x|=0;
200 x+lyl=0 21 y=lx—1 22 gyg=|x+2};
23) x* 4y =16; 24) (x—2+(y— 1) =16; 25 (x+5)+

*) B rex cayyadx, KOria CHCTEeMa KOODJAMHAT He Ha3BaHa, noipa-
3yMeBaeTcst, YTO OHZ — AEKAPTOBA MPAMOYrOJbHAA.
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+(y—12=9; 26) (x— 12+ 1P=4; 27) ¥+ (y+ 3P =1;
28) (x—-3)?+y2—-0 29) ¥4 242=0; 30) 2x% 4 342+
+5=0; 31) (x— 2°+ (y+3)2+ 1=20.

160. I[aHbI auunn: 1) x -} y =0; 2) x=y ==0; 8) x24-
+yf—%6=0; 4 Mot 2%y ; B) 2 g L A
—by —1=thL
OnpeneauTh, KakHe H3 HHX NPOXOAAT uepe3 HavaJo Koop-
JHHAT,

161, Hanm JuH#EM: 1; 24 12=49; 2) (x—3P+
+(y+4;2=25; 3) gx+6) +(y— 3¢ =125; 4) (x5 +
+(y—4)7=9;, 5) x*+ 12x 4- 16y =0; 6) x24 y? —
—2x+8y+7=0; 7) x + 2 —6x 4+ 4y + 12=0.
Haiitu TouRM HX nepeceueHud: a) ¢ ochio Ox; 6) c ochio Oy.

162, HafiT4 TOUKH nNepeCeyeHHA ABYX JHHH

1) *+ =8, x—y=0;

2) ¥4y — 16x+ 4y + 18 =0; x4 y=0;

3) 2+ —2c+ 4y —3=0; x2+ y?=25;

4) x> 4 i —8x 4+ 10y +40=0; x24 *=4.

163. B nomapuofi CHCTeMe KOODAHWHAT MAAHK goqka
M, (1 5). Ma(@ 0 My (2 §), M (VTS §)n ds(1s 5 ).
YeTaHOBHTB, KaKHe H3 3THX TOMEK JeXAT Ha AHHEH, Onpe-
JelleRHOit B MOAAPHBIX KOOPAHHATAX YpaBHEHHEM p ==
= 2c0s 0, 1 kakne He Jexar Ha neli. Kakas nunng onpe-

mensetcss xaHHeiM ypaBHennem? {M3oGpasure ee Ha wuep-
TexKe.) .

164. Ha nnuug, onpemencHHO#i ypaBHEHHeM Q== prve ol
HafATH TOYKH, MOMAPHLIC YIAKl KOTOPHIX pasHbl CAEAYIOLIHM
YHCAAM: a) %, 6) —-3;—, B) 0, ) %. Kakas JiuHua onpege-
NMeHa paHHbIM ypasHeHueM? ([TocrpouTs ee Ha weprexe.)

165. Ha nuuun, onpepneneHHON ypaBHeHUEM p==-s-;1;;-§ '

HafiTH TOYKH, MOJSIPHble PAJHYCHl KOTOPHIX PaBHL C/eAYIO-
wpM uucaam: a) 1, 6) 2, B) V2. Kakaa Junua ompese-
JeHa faHHbIM ypasHeHHeM? ([TocTpouTh ee Ha ueprexe.)
166. YCTaHOBUTb, KakHe JHHHH ONpPeleJsAIoTCs B 0=
JSPHHX KOODAHMHATAX CJAELYIOIUMH ypaBHeHHﬂMH (no-

CTPOUTh MX Ha yepTexe): 1) p=25; 2) 0= 33 3) 0= 4 ;
4) pcos0=2; 5) psin@=1; 6) p= 6 cos 6; 7)p=IOSinB
8) smB-—l, 9) sinp=i-.- L
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167. TTocTpouts Ha yepteRe cnengmmne cﬁﬂpaagﬁf Apxu-
menat 1) p==26; 2) p=156; 3) p=-23 4 p=—.
168. ITocrpouTe Ha uYepTeke CASAYIOWMe THNepGOJHUE-

. 1 5, 4 7

ckue cHpann: 1) p=7; 2) p=5; 3) p=15; 4) p=—-

169. ITocTpouts Ha uepreme cnengloume Jorapupmu-

yeckue cnupatu: 1) p=2%; 2) p=(-—é—) .
170. Onpenenats AJAWHBL OTPE3KOE, Ha KOTOpHIE pacce-

KaeT choupanb ApxuMena p = 30 Ay, BEIXOAALIMH U3 NO-
JI0Ca U HAKJTOHEHHKWA K MOJMAPHON OCH MOJ YIJOM B=-‘}.
CltesaTh uepTex.

171. Ha cnupanu Apxumena p=—f—;9 Basra Touka C,

NONAPHLIA paguyc koropo#i pasen 47. Onpemenurb, Ha
CKOJIBKO 4acTell 3Ta cNHPaJp PacCeKaer MOJAPHBIE paaHyC
toukH C. Cpenath yeprex.

172, Ha runepGonuueckoli COHPAJH p=-g- HalTH TOY-

Ky P, nondapHuii paguyc koropoit paeeH 12, Cpgenatb
JepTex.

173. Ha norapudmuueckoit cuupaau p == 3% mafitn Tou-
Ky Q, DoaspHm#i paauyc Kotopoii paseH 81. Cpenartb
Yyeprex.

§ 10. Buigoa ypasnenuil sapaHee AaHHBIX JMHHA

B 3anavax npexmAywero maparpada asHHS onpeAensnach NMpH no-
Moy RaHHOro ypaBsHeHHus, 3Aech Mbl OyAeM HMeTb 3aJavidl MPOTHBO=
NOJOKHOrO XapaxTepa: B KaXAOA W3 HHX JAHHMA onpefenferca YHCTO
reOMeTpHYeCKY, a ypasHeHHe ee TpebyeTed HafiTd.

INpumep L. B ZekaproBoH npaMOyroAhHOK CHCTeMe KOODXHEAT
BHBECTH YpaBHCHHe reOMeTpUYECKOTO MeCTa TOueK, CYMMa KBaApaTon
PacCTONHHA KOTOPHX A0 ABYX AaHHHX Touek Ay(—a;0) n A{a; 0)
ecTh BeAWuAHa NOCTOSHHASA, paBHaa 442,

Pemenyue O6o3HaurM Gykpot M npow3BoJbHYIO TOUKY JHHRY,
OykBaMK X B y O0O3Hay#M KOODAWHATH 3TON Touku. Tak Kak Touka M
MOXeT SaHMMaTh Ha JHHHH Ji000e NOJOXEHHe, TO X H Y SBJAALYCA
fiepeMeHHLIMA BeJMMHUHAMH; HX Ha3HBAlOT TeKVIU(AMA KOOPAANATAMH,

Sannwem reoMerpuyeckoe CBORCTBO JAUHAH CHMBONHYECKH:

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

B atoM cooTnomeHmr npH ABHMEHUH TouKH M MOTYT Meuarbes
Anun MA; 1 MA,. BripaseM 4x yepes TeKylide KOOPAHHATH Touk# M:

MA =V (e+ a2 +9° MA =V (x—a)+ 42
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[Toncrasus mosyueHubie BupakeHus B paBeHcTBO (1), nmaftneM ypaene.
HHe, ~BA3HBAONIEe KOOPAHHATH X, y TOUKH M:

(x+ a4+ (x—a) 4 ylmida?, @)

310 ¥ ecTk ypaBHeHHe AaHHON JHHHM,

He#icteutenHO, AN KaXaofi ToukH M, nexamwelt Ha sTofi JHHER,
sunonnserca ycaosue (1) H, cregoBare;bHo, KoopEZuHath Touky M Gy-
AyT VAOBJAETBOPSTEH ypaBHeHmio (2}; AAs KaXmo# ToukH M, He jJemamen
Ha NAHHE, He OyZer BHNOAHATECA ycaoBHe (1) #, cnefoBaTensHo, ee
KOODAMHATH He BYAYT YAOBJACTBOPATE YpaBHeHHW (2).

Taxum oGpasoM, safaua pemena. OxHako ypaemenue (2) MoXHo
YAPOCTHTE; packpriBag CKOOKM M MpHBOAS MOROGHEIE YaeHH, NOMYYHM

ypaBHeHre NAHHOA JHHHE B BRIE

x4 y2=al

Tenepp J€rKo MOHATH, YTO JAARHAA JAH-
HHA eCTh OKPYXKHOCTH C LEHTPOM B Ha-
yaje KOOPAHHAT H PALHyCcOM, PaBHEIM Q.
Ilpamep 2. B nonspHok cuereme
KOODAHHAT BLIBECTH YpaBHEHHE OKPYK-
HOCTH, KoTopas HMeeT uentp C(po; Go)
¥ paauyc r {pHc. 7).
Pemenne. OGosnayuM Gyxsofi
M ©npousBONBHYIO TOYKY OKPYIRHOCTH,
Puc. 7. 6YKBAMH p M O — ee MOAAPHBE KOOP-
apHatH. Tak xax Touka M Mmoxer sa-
HHMaTh Ha OKPYXKHKOCTH JioGoe monoxeHde, 1o p # O ABARIOTCRE nhepe-
MeHHRIMH BeAHYHHaMA. Kax # B ciywae JAeKapTOBOR CHCTEMM, HX HAa«
aHIBAIOT TEKYLIUMH KOODJRHATAME,
Bce TOYKH OKPYXHOCTH OTCTOST OT LEHTPA Ha DAcCTOAHHA f; 3a-
MHLeM STO YCANBHE CHMBOJMHYECKH:

CM =r, (n

Brpasaum CM uepes Texymsie koopAsHATH Touks M (Bocmoapsyemcs
TeOpeMoR KOCHHYCOB; pHc. 7):

CM= V6% + pf — 2pop cos (8 — ).

Ioncrasus nonygenHoe Bupaxkenue B pasencrso (1), uadieM ypas-
lleHHe, CBA3NBAONlee KOOPAHHATH P, O Touky M:

V o* + pg — 2040 cos (B — 8y) =r. (2)

310 ¥ ecTh YpaBHeHHe AAHHON OKPYKHOCTH.

Jelicreutenbno, Aig Kakaok TOYKH M, Aexamed Ha JaHHOR
OKPYXKHOCTH, BHNoOMHsercs ycaoshe (1) H, cAeA0BaTenbHO, KOOPAHHATH
totkAa M 6yayT ymosaersopsaTh ypaBHenmio (2); g KaxnoR Toukm M,
He Jgemameli HA MAaHHOA OKPYXHOCTH, He OYAET BHNOJMHATECA YN0~
e (1) H, cTeROBATENBHO, €€ KOODAHHATH He GYAYT YIAOBJASTBOPATD
ypaBHeHuio (2).

Taxam obpasom, sagava peiieHa. MOXHO JHWb HECKOJLKO YIpO-
CTHTh TOJMyyeHlO¢ ypaBHeHHe K UPCACTABHTL €ro B BHAR, CBOGOAHOM
OT paauKazat

0% = 2pop cos (B — 6;) == r® — ¢Z.
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174. BuiBecTy ypaBHeHHe reOMeTpPHUECKOTO Mecra TOUEK,
ONHHAKOBO YAAJEHHBIX OT KOODAHHATHBIX Ocefl.

175. BeiBecTH ypaBHeHHe TeOMeTpHUYeCKOI'0O MeCTa TOYeK,
HaXONAIIMXCA Ha PacCTOAHHU a or ocH Oy.

176. BbiBeCTH YpaBHeHHe FeOMETPHUYECKOIO MeCTa TOYeK,
HaxoJALIMXCs HA paccroanud b ot ocu OX.

177. U3 rtoukn P(6; —8) mnpopeHeHH BCEeBO3MOXKHBIE
nydd Jo MepeceueHus ¢ ocklo abeuuce, CocraButbh ypaBHe-
HHe TeOMETPHUYECKOTO MEeCTa UX CepefHH.

178. Us rtoukn C(10; —3) npoBeHeHbl BCEBO3MOXKHBIC
AyuH JO TiepecedeHHs C oCbio opAuHaT. CocTaBHTh ypaBHE-
HYe reOMETPUYECKOT) MeCcTa HX CepelIHH.

179. BriBecTH ypaBHeHME TPaeKTOPHH TOYKH, KOTOpas
B KaXAbIi MOMEHT ABHXKEHHS OAMHAKOBO yAaJeHa 0T TOUEK:
1) A(3; 2) u B(2; 3); 2y A(5 —1) u B(l; —5);
3) A(5; —2) u B(~-3; =2); 4) A(3; —1) » B(3; 5)

180. CocraBuThb ypaBHEHHE FeOMETPHYECKOT0 MECTa TO-
YeK, PasHOCTb KBAJAPATOB pacCTOAHMHA KCTOPBIX A0 TOYEK
A(—a;0) u B(a; 0) papna c. .

181. BoiBecTH ypasHeHHe OKPYXXHOCTH, HMEIOIMEH LEHTD
B H34aJe KOOPAHHAT H PafuyC ’.

182. BoiecTH ypaBHeHHe OKPYXHOCTH, MMEIOLIEH LeHTp
C(a; B) u pannye r. :

183. Jlaro ypaBHenne OKpYXHOCTH X2 y2 = 25,. Co-
CTABUTL YPaBHEHHe IEOMEeTPHUECKOTD MeCTa Cepefid Tex
XOpA 3TON OKPYKHOCTH, AJHHA KOTOPHLIX paBHa 8.

184. CocraBuTb ypaBHEHHE TeOMETPHYECKOIO MecTa TO-
4YeK, CyMMa KBaZparoB PACCTOAHUA KOTOPHX JO TOUEK
A(—3; 0) u B(3; 0) parua 50.

185. Bepwunu kBagpata cyte Touku A (a; @), B(—e; a),
C(—a; —a) u D(a; —a). CocraBHTb ypaBHEHHE FEOMEeTpH-
HeCKOro MeCTa TOYeK, CyMMa KBaApaToB PacCTOAHHH KOTO-
PHIX X0 CTOPOH 3TOTO KBAApaTa ecTh BeJHYHHA MOCTOSHIASN,
paBHasa 6a2,

186. Uepes HAuaa0 KOOPAHHAT MpPOBEACHbl BCEBO3MOXK-
HEle XOpABR OKPYXKHOCTH (¥ — 8)2- 42— 64. CoctaBuTh
YPABHEHHe FeOMETPHYCCKOIO MECTa CepelHH 3ITHX XOpA.

187. BbiBecTs ypaBHeHHE reoMeTPHUECKOrO MeCTa TOWCK,
CYMMa DaCcCTOAHHH KOTOPHX [0 HBYX JHAaHHBIX TOUeK
Fi(—3; 0) u Fy(3; 0) ecTp BesuudHAa NOCTOSHHAS, paB-
Hasa 10.

188. BuisecTu ypaBHeHHEe FEOMETPHUYECKOTO MECTa TOUEK,
PaSHOCTL pAaCCTOSIHHA KOTOPHX A0 ABYX JAAHHBIX TOueK
Fi(~5; 0) n F2(5; 0) ecTb BenHuHHA MOCTOSHHAS, pasHasn 6.
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189. Brisectd ypapHeHHe reOMeTPHYECKOTD MeCTa TOYEK,
DS KOTOPHIX pacCTosHHe A0 nanuoli Touku F(3; 0) pasHo
PacCTOAHMIO A0 AaBHOH npsamof ¥ 4 3 = 0.

190, BbisecTH ypaBHEHHE FeOMETPHUECKOTO MECTa TOUEK,
%ymma pPACCTOAIHHA KOTOpBIX [0 JIBYX XAHHHX TOueK

1{—c3 0) B Fa(c; 0) ecTb peauuuHHa NOCTOAHHAA, paBHas

2qa. D10 reoMerpuyecKoe MECTO HA3HIBAETCHA SJJHICOM, TOY-
KH Fy 1 Fp— poKycaMu 3JJHICA.

Hokasath, 4TO ypaBHEHHe 3JIANCA HMeeT BHI

X2 y2

191, BoiBecTn ypaBHeHHe reOMETPHUYECKOTO MECTa TOYeK,

%asnocn paccTofHU KOTOPHIX [0 JABYX AAHABIX TOYeK
1(—ct 0) u Fa(c; 0) ecTb BeqMYHHA TOCTOAHHAs, PaBHAd

2a. Ito reoMeTpHyecKoe MECTO Ha3mlBaeTcs TrunepGonof,
TOuKH Fy u Fy — QpoKycaMH runepGoH,

Hokasats, yTOo YypaBHeHHe THNepGOAbl HMEET BHI
x2 2
- ——-g;-ml, rae b2 = 2 —a?
192. BriBecTn ypaBHeHHe reOMeTpHYeCKOTO MeCTa Touex,

ANg KOTOPHIX pacCTOsIHME A0 JaHHOX Touku F (L;-; ) PAaBHO

PACCTOSHHIO A0 AAHHOH MPSAMOA X ==« -g—. ST0 reomMerpu-

yeckoe MeCTO HasbipaeTc napa@onofi, touka F— dokycoM
napabogsl, faHHAS NpsAMasa — ee AUPeKTPHCON,

193. BriBecTH yp2aBHEHHe I'¢OMETPRYECKOrO MeCTa TOYeKk,
X5 KOTOPBIX OTHOLIeHHe pACCTOSHHA KO AAaHHON TOUKM
F(—4; 0) k paccrosnmrio A0 HamHOR npamoi 4x--25=10

4
paBHO —=.

194. BbiBecTH ypaBHeHHe I'eOMETPHUECKOro Mecra Touek,
A% KOTOPHX OTHOIUEHHe DACCTOSHHSI O XKAHHOH TOUKH
F(—5; 0) K paccroanuio no AanHofi mpaMofk bx 4 16 =0
paBHO %.

195. BoiBecTH ypaBHeHHE TeOMETPHUYECKOTO MECTZ TOUeK,
XN KOTOPHX KpaTuailine pAaCCTOAHHA RO IBYX JAaHHbIX
oxpyxk#ocreii (x4 3)2 4yt =1, (x—3)24y* = 81 pasuu
Mexny cobof.

196. BoiBecTH ypaBHEHHe FeOMeTPHYECKOTO MecTa TOYEK,
AJs KOTOPHIX KpardalmiHe pacCTOSiHHES A0 JABYX HAaHHBIX
okpyxHocrelt (x4 10)24y2 =289, (x—10)24+p>=1
paBHbl MeXAy coboft.
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197. BriBeCTH ypaBleHHe reOMETPHUECKOro MECTa ToUuek,
A1 KOTOPBIX KpaTdaiilliie PAacCTOSAHMA N0 AAHHOA OKpYX-
woctn (x—5)2+¥*=9 u go nauHoh npamoh x4+2=20
paBHB MEXIY cobofl. _

198. [IpaMas MepneHIUKYJAspHa MOJAPHOH OCH M OTCe-
kaer Ha Hefl OTpe3ok, pasHHi 3. CocraBuTh ypaBHeHHE 3TOH
npaMoft B HONAPHHIX KOOPAUHATAX. A

199. Jlyu BHIXOAHT H3 NOMIOCZ 4 HAKNOHEH K IOJsSPHOM

ocH MOJ, YoM -333 CocraBuTb ypaBHEHHe STOrO Jyua B No-

JAAPHBIX KOOPAHHATAX.

200. [TpAMaa NPOXOAHT YepPe3 NOMIOC H HAKJIOHEHa K Mo-
asiproft ocu moa yraom 45°, CocraBuTh ypaBHeHHE 3TOf
npsMoil B MOJISAPHBIX KOOPAHHATAX.

201. B mnoJApHBHX KOOPAHHATAX COCTABHTh YpaBHeHHE
FeOMETPHYECKOr0 MECT2 TOYEK, PACCTOSHHS KOTODHIX OT MO-
JAAPHOY OCH paBHH 5.

202, OkpyxHOCTh paguyca R ==5 NpOXONHT Yepes no-
JIOC, ee LEHTP JeXHT Ha noasapHofi ocH. CoCTaBHTb ypaBHe-
HHe 3TOH OKPYXHOCTH B NMOJAPHOA CHCTeMe KOODAMHAT.

203. OxpyxHOCcTh pagumyca R == 3 Kacaerca NOJAPHOi
ocd B nodoce. CocTaBUTh ypaBHEHHe ITOR OKDYKHOCTH B
NONAPHOA CHCTeEMe KOOpPAHHAT.

§ 11. Tlapamerpuueckne ypasHeHHS! JHHHW

OGoskauuM OykBaMH X ¥ ¥ KOOPRNMHATH HCKOTOpo# Touky M; pac-
CMOTpuM ABe ()YBKLHK apryMeHra #: .

x=q (), y=1p() N

ITpn m3MeHeHun ¢ BeamuuHH X # y Gyayr, soolme rosBops, Me-
HATBCA, CleAOBaTeNbHO, Touka M Gyaer nepeMemarbes, Pasercrasa (1)
HasHBAIOTCSI HAPAMETPHUCCKHMH YPaBHEHMAMH
JIHHYH, KOTOPas ABAALTCA TPAacKTopHeHd TOU-
K M; aprymeHt { HOCHT Ha3BaHWe nNapaMer-
pa. Ecan g3 pasencts (1) MOXHO MCKAIOUHTH
napaMerp f, TO NOIYYHM YypaBHeHHE TPaeKTO-
PHHE Touku M B BHIe

F(x y)=0,

204. Crepxenb AB CKOJIB3HT CBOH-

MH koHNaMu# A u B no KooprHuaT-
HBIM ocaM. Touka M meawT crepxemb Puc, 8.
Ha nBe yacth AM=a u BM=0b. '
BelBectn napamerpuueckhe YpaBHeHHS TPACKTOPRH TOUKH

» TPHHAB B KayecTBe NapaMerpa yroa ¢ = <LOBA
(pHc. 8). Hckmiounts 3atem mapaMetp ¢ ¥ HalTH ypaBHeHHe
Tpaextopnu Toukn M B BHAe F(X,y) = 0.

A

|l
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205. Tpaemogaeﬁ TOUKH M sBAsSeTcst SJAMHIC, YpaBHe«
HHe KOTOpOro —:—,—-+%:—=1 (cM. 3amauy 190). BuiBectn

napaMeTpPHUECKHe YDABHEHHS TPaeKTODHM TOYKH M, mpHHH-

Maf B KauecTBe mapaMeTpa f yroJ HAKJIOHA OTpesKa OM
K ocu Ox,

206, Tpaemop;teﬁ TOUKH M asnserca runepbona, ypas-
HeHHE KOTOpof %2-—-%;-=1 (cM. 3amauy 191). BoiBecrn

napaMeTpuueckKHe YDaBHEHHs TPaeKTODHH TOYRM M, mpunn-

Mas B KauecTBe mapameTpa ! yroJ HakjaoHa orpeska OM
K ocu Ox.

207. Tpaexrophefi Toukn M aBaserca mapaGonma, ypaBe
HeHue KOTopoRt y? = 2px (cM. samauy 192). BriBecTd mapa-
MeTpHUeCKHe ypaBHEHHS Tpaekropuu ToukdH M, npunumas
B KauecTBe mapamerpa f:

1) opaunaty Touks M;

2) yroa HakJowa orpeska OM k ocu Ox;

3) yroa maksona orpeska FM k ocn Ox, rie Touka F —
¢oxyc napabomi.

208. Ianw moaapHble ypaBHEHHS CACJNYIOLHX JHHHA!

1) p==2RcosB; 2) p=2Rsin®; 3) p=2p-57

sin?9 *

CoCTaBHTL NapaMeTPHUECKHe VYPABHEHHA STHX JNUHUH
B AeKAPTOBHIX MPSMOYTONbHBIX KOOPAHHATAEX, COBMEUIas MO~
NOXHTEJbHYIO 10JYyoCh aGCUUCC C MOJSAPHOA OChI0 M BHOGH-
past p KauecTBe NapaMeTpa MOJSIPHBIA YTod.

209. Jlann napaMeTpuUuecKHe YPaBHEHUS JHHUMA:

1) x=f2—2+1, 2) x=acost, 8) x=gsect,
y=1t—1; y=asint; y=bigt;

4) xﬂ-‘%(f +—:-), B) x=2Rcos’f, 6) x=Rsin2¢,
y=-g-(f—%-); y =R sin 2¢; y=2Rsint;

7) x==2pctg®t,
y=2pcigt;

HCKMIOUHB NapaMerp #, HafiTH yPaBHEHHA 9THX JHHHA

B BHJE
F(x, y) ==,



FJIABA 3
JIHHHUH NEPBOro NOPSIJIKA

§ 12, OGmee ypasreHne npsmoll. ¥pasHenue npsMoil
¢ yraoBbhiM Koa(duumenroM. Yroa Mexay AByMs NPAMbBIMH,
Ycaosne NapajjaenbHOCTH H NEePHEHAHKYAAPHOCTH
ABYX mPAMBIX .

B ReRapTOBHX KOOpAMHATAX KalKXas mpAMAad onpemeadercd ypas-
AeHuéM NepBofi CrenmeHH #, o6paTHO, KAXKAOe YpaBHeHAe NepBoRt Cree
DeHH OmpeAeaser NPAMYIO.

¥pabuenue BUAA

At+4By4C=0 ()

HastiBaeTcH OSILMM ypanHeHHeM NpaAMofl.

¥Yron @, onpexenseMbll, KaK NOKa3aHO Ha PpHC, 9, HasnBaerca
yraoM Hakaoka npayofi X ocH Ox. Tawrene yraa HaxiaoHZ npamod
X ocd Ox HasHBaeTcs YMosbM KoahduuvedToM UpsMoli; ero o6nuEo
ofosHanaloT 6yKBOH k: ”

k=1gq. .

Ypaphenue y == kx4 & HaspBacTcs YpaBHEHHEM INIPAMON ¢ YIVIOBHIM
kospdunueHToM; &k — yraosolt KosdpPHIUHEHT,

b —BennyuHa OTpesKa, KOTODHA OTCeKaeT . | ¥
npaMas Ha ocy Oy, cywTas oT HauaJa Koop- , /
Auxar. '
Ecnu npaMas sanana ofIuu¥ ypaBHEHHEM ‘?
Ax 4 By 4 C =0, & !
70 ee yriosol xospduuHenr ompeaendeTeH of
no dopmyne g
koo -g—-. Puc. 9.

Ypasrense gy~ yo = £{x — xy) ABNSETCA ypaBHeHHEM NpAMOH, Ko-
ropas knpoxonu'r yepes ToaKY Mo(Xo; Yo) B HMeeT YIIoBoH Kosdhu-
greHT k.

Ecau npamas mpoxofur uepes Toukn Mi(xs: y1) ¥ Ma(xz; ys) 10
€¢ yraosoR KosdpunucHT onpensagercd no dopmyae
e 2,
"X X '
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X=X V—un
X2~ X Ya —~

fBJseTcHd YpaBHeHUeM NpaAMoO#, npoxofsimed gepes ABE TOUKH
My(xi 51) B Ma(xgs y3).

Ecnn H3BecTHR! YraoBhe KoS(hHIACHTH ABYX MPAMEX £ B £, TO
OAMH H3 YINIOB @ MeXAYy STHMH NDAMBIME Onpefensierca no dopMyre

IIpnsnakoM NapasiefbHOCTH HBYX NPAMEIX ABJASETCS PABEHCTBO HX
yraoshx kosdrusenron
kl == kgc

TIpusHakoM NepNeHOUKYAAPHOCTH ABYX MNpPAMBX ABJfSeTcd COOTHO-
Wenye l

Rikg==—~ 1 namu k,m——él—.

Uunane rosops, yraoBhe ROS(DOUNAHTH NEPNEHARKYAAPHBX MPAMBIX
obpaTHul 00 alcoMOTHOK BeNHYHHe M TPOTHBONG/AOKHK N0 3HAKY.

210. Onpenennrb, Kakue u3 touek M;(3; 1), M:(2; 3),
M;s(6; 3), My (—3; —3), Ms(3; —1), My(—2; 1) sexar Ha
npamolt 2x — 3y — 3 = 0 u xakue He Jexxat Ha Heff.

211. Touku Py, Py, Ps, P, v Py pacnosioxeHbl Ha npsaMolt
3% — 2y ~ 6 = 0; ux aGcuucch! COOTBETCTBEHHO PaBHbI YHC-
aam; 4, 0, 2, —2 u —6, OnpenesuTh OPAMHATHI 3THX
TOYEK,

212, Toukn Qi, Q2 Qs Qi u Qs pacnmosoxeHnbl Ha nps-
Mot ¥ —3y+ 2 =0; ux OpAHHATHI COOTBeTCTBEHHO PaBHH
yucaam: 1, 0, 2, —I1, 3. Onpegeantp aGCHHCCH 9THX
TOYeK.

213. OnpejequTe TOUKH Nepeceyenus NpsamMof 2x — 3y —
— 12 =0 ¢ KOOPAHHATHBIMH OCAMM H NOCTPOHIL STY Nps-
MYIO Ha yepTexke.

214. Hafitn Touky nepeceyeHuss ABYX NPAMEIX 3X ~ 4y —
~929==0, 2¢45y+ 19 =0,

215. Croponst AB, BC u AC tpeyromvuuka ABC panm
COOTBSTCTBEHHO ypaBHeHHIMH *) 4X 3y —-5=10, x — 3y 4
+10=0, x—2 =0, OnpeseMUTh KOODAHHATHE ero Bpep-
IOHH.

216. Janm ypaBHeHHS XBYX CTOpOH NapaJiieAorpaMmma
8x+3y41=0, 2¢4+y—1=0 u ypaBHeHue OnxHOH u3

*) Sgech u Besne B IancHeRWeM mOA ypaBHeHHeM CTOPOH MH 6y
JieM TOHHMATh YpAaBHEHMS NpPAMbIX, Ra KOTOPHIX JeXKaT CTOPOHH,
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ero Amaronane#i 3x -+ 2y -3 = 0. Onpegeaurp Koopanuia-
Tb BEPUWHH 3TOTO Napad/ieaorpamma,

217, CTOpOHBI TPEyroJbHHKA JieXaT Ha NpPAMBIX X -+
+5y—T=0, 3x—2—4=0, 7x 4y 19 =0. Buiunc-
AHTh €ro maomans S.

218. Tlaomaadb TpeyroabHuka S ==8 KB. eld.; JBe €ro
pepiiHHbl cyTh TOuKH A(l; —2) u B(2;3), a Tperna Bep-
mana C neXuT Ha npamodt 2x 4 y—2 = (0. Onpeaseauts
KoOpAHHATH BepliHun C. *

219. Ilnowaas Tpeyroabduka S = 1,5 k8. e, Ase ero
pepwatibl cyte Toukd A(2; —3) u B(3; —2); ueHTp TaKe-
CTH 3TOFO TPEYroJbHHKA JNEKHT Ha nNpaAMo# 3x — y — 8==0,
Onpegenutbh KOOpAHHATH Tperbedl BepwHHH C.

220. CocTaBuTh ypaBHEHMe NPAMOA H MOCTPOHTH Nps-
MYIO HA 4epTexe, 3Haa ee yrjoBoW KoabduuHeHT 2 u or-

pesok b, otceKaemuiii eio Ha ocH Oy:

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

8 he=—232, 0=3; 5) k=—29, b=—5;

6) k= — g, b=1.

221. OnpenenuTh yrjioBod Kod3pGHUHEHT X H OTpesok b,
oTcexaeMbli Ha ocH Oy, And KaXKJAOA H3 NPAMBIX;

1) 5x—y+4+3=0, 2) 2x4+-3y—6=0;

3) bx+3y+2=0; 4) 3x4+2y=0;, 5) y—3==0,

222. [lana npamas 5x -+ 3y —3 == 0. Onpeaenuts yrao-
Bol KO3PPULHEHT & npaMoOL:

1) mapaanenbHofi panBOR MpaMoil;

2) nepneHAMKYJAAPHOR K KaHHON npamoi.

223. ana upamas 2x + 3y -+ 4 = 0. CocraBurb ypae-
HeHHe NpaMoH, npoxojgaiuedl yepe3 Touky Mp(2; 1):

1) napaanenbro gaHHOA npaMo#;

2) nepneHAHKYAAPHO K AaHHOK npsaMoil;

224. Ilanni ypaBHEHHA [BYX CTOPOH MNpPSAMOYrOJbHHKA
2x—3y45=0, 3x+4+2y—7=0 u oaua u3 ero sepulud
A(2; —3). CocraBuTh YpaBHeHHS ABYX HAPYTHX CTOPOH
3TOr0 NMPAMOYIONLHHKA,

225, Jlanbl ypaBHeHHS ABYX CTOPOH HpPSAMOYrOJbHHKA
X—24 =0, x—~2y+15=0 u ypaBHenHe oaHofl u3 ero
KHaroHaled 7x+4+y— 15=0. Hafltm BeplInHE npgMO-
Y0026, Han P(—6; 4)

. HalitTh 0poekmHioO TOUKH —0; H3 TPAMYIO
4x —5y 43 =0, Py
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227. Hafitu To4ky Q, cHMMeTpHUHYIO Touke P(—5; 13)
OTHOCHTEJIBHO npaMol 2¢ — 3y —3 = 0.

228. B KaxJoM U3 CACAYIOIMHX CJIy4aeB COCTaBHTL
YPaBHeHHe NpAMOH, MapanneJbHOH ABYM MAHHBLIM lIPAMBIM
H NpoxoAslied nocepefiune MexXay HHMU!

1) 3x—2y—1=0, 2) x4+ y+3=0,
3x—2y—13=0; Sx+y—17=04

4x 4 6y + 17 =0; *
4) x4+ 7y-+415=0, b) 3x— 15y—1=0,
bx+7y+3=0 X—=by—2=0,

229. BuiyHc/aHTh YraoBofi xoapduuHeHT 2 npamolt, npo-
XoAsALIeH Yepes fiBe AaHHBe TOUKH: a) M, (2; —5), M:(3;2);
6) P(—3; 1), Q(7; 8); 8) A(5; —3), B(—1; 6).

230. CocTaBHTh YpaBHEHHUA NPAMBIX, NPOXOAALIUX Ue-
pe3 BeplIMHH TpeyroabHuka A(5; —4), B(—1; 3),
C(—3; —2) mapaanenbHO MNPOTHBONOMNONKHBIM CTOPOHAM,

231, JaHbl cepeflHhl CTOPOH TpeyroabHuKa: M;(2; 1),
Ma(53 3) u M;(3; —4). CoctaBHTh ypaBHeHHE €ro Cro-

OH,
d 232, ITauul gpe Toukd: P(2; 3) u Q(—~1; 0). CocraBurh
ypaBHeHue NpAMOH, Mpoxoisiiedi depes ToYKy Q mnepreH-
JHKYJASPHO K OTpe3ky PQ. '

233. CocraButhb ypapHeHue npsamoft, ecad touxa P (2; 3)
CAYXHT OCHOBAHHEM MNepNeHANKYAApPA, ONYILUEHHOTO U3
HayaJa KOOPAHHAT HA 3Ty NPAMYIO,

234. Haunl  BepmlHHH  TpeyroibEuka M;(2; 1);
Mz(—1; —1) u M3(3; 2). CocTaBuTh YPaBHEHHS €r0 BHICOTS

235. CropoHBl TPeyroJAbHHKA N aHEl YpaBHEHHAMU 4x —
—y—7=0, x+3y—31=0, x4+5by—7==0. Onpene-
JIHTh TOMKY MepeceyeHHs ero BLICOT.

236, aupn Bepmunb Tpeyroawuuka A (1; —1), B(—2;1)
B C(3; 5). CocraButh ypaBHeHMe NepPIEHAHKYASIPA, Oy«
ILeHHOTO H3 BepIIHHH A Ha MeAHAaHY, NPOBeAeHHYIO H3
BepIUHHL B,

237. Jlanul BeplusHH TpeyroapHuka A (2; —2), B(3; —5)
u C(5; 7). CocraBuTh ypaBHeHHe MepNEHAMKyJdpa, Omy-
IEHHOrO H3 Bile.IHth C Ha GHcCeKTPHCY BHYTPEHHEIO yriia
npu Bepmune A.-

238. CocraBHTp ypaBHEHHS CTODOH H MellHaH TPEYroJbs
Huka ¢ sepmunamu A(3; 2), B(5; —2), €(1; 0), "
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939, Uepes touka M;(—!; 2) u M(2; 3) nposenena
npAMasn. Onpenenutb TOUKH fepeceyeHus 3ITOH mpsMOf
¢ 0CAMH KOOPAHHAT,

240. Jloxa3aTh, YTO YCJHOBHE, NMPH KOTOPOM TPH TOUKH
My(%s; 41}, Mz(%2; y2) u Ms(xs; ys) nexat Ha OZHOH mps-
molfi, MOXXeT GBhITh 3aNMCaHO B CIEAYIOIEM BUIE:

x oy 1
X3 Y2 1
241, IlokasaTb, 4YTO YpaBHeHHe MNPAMOH, NpOXoAAlieH

yepes ABe jaHHbe TOUKM M; (X1, 1) n Mz(xy; y2), MoXer
GbiTh 33MHCAHO B CJeAYIOLIEM BHIE:

x y 1
X1 U 1 j=0.
Xy Yo 1

242, IaHbl . nociaefoBateNbHbie BepIIHHB BHUITYKJOrO
yethipexyrogbiuka A(—3; 1), B(3; 9), C(7; 6) =&
D(—2; —6). OnpefenuTh TOYKy [epeceyenus ero AHaro-
HaJeH.

243, Jlanol jBe cMeXHble BepmipHbl A(—3; —1) #
B(2; 2) napanneaorpaMma ABCD u touka Q(3; 0) mepe-
ceyeHusa ero AuaroHanefi CocTaBUTb YpaBHEHHUR CTOPOH
5TOrO NapasdaeaorpaMMa.

- 244, lanel ypaBHeHHs JABYX CTOPOH MNpSMOYro/ibHHKA
bx+2y—7==0, bx+ 2y—36 =0 u ypaBHeHHe ero Aua-
roany 3x -7y — 10 =0, CocTaBHTb ypaBHEHHS OCTaJb-
HbHIX CTOpPOH M BTOPOH [AHATOHAJH 3TOr0 NPAMOYIOMbe
HHUKa.

245. Jlauw pepwinHel TpeyronpHuka A(l; —2), B(5; 4)
d C(—2; 0), CocrasnTp ypaBHeHusi OHCCEKTPHC €rQ BHY-
TpeHHero ¥ BHEINHEro yrjioB NMpH BeplinHe A.

246, CocraBHTb ypaBHeHHe HpAMOH, NpoxoAsiuief yepes
To4Ky P (3; B) Ha OJHMHAKOBBIX PpACCTOSIHHAX OT TOUEK
A(~7; 3) u B(11; —15).

247. Hakru npoeknuio touxky P(—8; 12) Ha npamyio,
npoxoadmwyio yepes Touku A(2; —3) u B{—5; 1).

248. Hafiry Toury M), cuMMerpuuHYyWO TouKe M>(8; —9)

O1HOCHTeNIbHO NPAMOH, NpPoXoAduied yepe3 TOUKH A (3; —4)
B B(~1; —2),.

39



249, Ha ocm aGcuuce Ba#iTi Takyilo TOUky P, utoful
CYMMa ee pacCrosHu#i 1o Touek M(1l; 2) u N(3; 4) 6uaa
HanMeHblIed,

250. Ha ocu opauHaT HafTH TaKyl0 TOUKY P, UTOGH
pasHocTh pacctossHHfi ee Jo Touek M(—3; 2) n N(2; 5)
6ni1a HanbOMLOIEH,

251. Ha npsamofi 2¢x —y —5==0 mafiru Takyio Touky P,
CyMMa paccTosiHafi Kotopo# xo Touek A(—7; 1), B(—D5; 5)
Obl1a 66 HauMeHbureff, -

252, Ha npamoft 3x —y— 1 =0 naftu Taﬁym TOUKY
P, daaaaoc'rb paccroauufi xoropo#t Ao Tovuek A(4; 1) H
B(0; 4) 6nra 61 HauGoabIeH,

253, OnpepenuTs yron ¢ MeXAy ABYMsl OPAMBIMU:

1) bx—y+7=0, 3x 4+ 2y ==0;

2) 3x—2y+4-7=0, 2¢+3y—3=0;
3) x—2y—4=0, 2%~ 4y 4+ 3=0;
4) x4+ 2y~ 1=0, Bx—2y+3=0.

254. Hana npamas 2x 4 3y -4 ==0, Cocrasuth ypas-
HeHHe MNPaAMofl, npoxoasamed uepes Toury M,(2; 1) nox
yriiom 45° K naHHO# nmpAMoi.

266, Touka A(—4; D) siBasgercs BepUINHOR KBajapara,
JHATOHaMb KOTOPOro JieXXWT Ha npamofi 7x—y 48 =40,
CocTanuTb ypaBHEHHS CTOpPOH M BTOpOHl AMATOHAJMH 3TOrO
KBaxpara,

256. [laHbl npe HMPOTHMBOMOJONHBIE BEPLIHHBI KBajpaTa
A(—1; 3) u C(6; 2). CocraBuTb YpaBHEHHS er¢ CTOpPOH.

257, Touka E(l; —1) sasageTca UeBTPOM KBajpara,
OJMHa H3 CTOPOH KOTOPOrQ JEXHT Ha -npaMod x — 2y 4
~+12=0, CocraBHTb ypaBHeHH NPAMBIX, HA KOTOPHIX
JeXKAT OCTajdbHbie CTOPOHBI 3TOr0 KBajpara,

258. U3 Toukw My(—2; 3) nox yraoMm a« K ocu Ox Ha-
npasael Jayy cBera. HspectHo, uto tga =3. Hoias no
ocu Ox, nyy or Hee orpasmica. CocTaBHTh YpaBHeHHS Npsi«
MBIX, HA KOTOpPHIX /i€XKaT JYYH NaZaomufi 1 OTpakeHHHI.

259, Jlyu csera HanpaBieH 1m0 npaMofi X — 2y -4 5=0,
Jokns nmo npavoft 3x—2y+47 =10, ayi oT Hee oTpa-
amnica. CocTaBKTb ypaBHeHHE NPAMONA, Ha KO10pOH JIeXKHT
OTpa’KeRHbIA JyH. .

260. /Tanw ypapHeHHS CTOPOH TPeyrosibHHKa 3x - 4y —
—~1=0, x—=T7y—17=0, 7x-y+4 31 =0. Hokasars,
YTO 3TOT TPEYrONbHHK paBHoGeApeHHEl, PellHTh 3amauy
NPH [IOMOLIN CPaBHEHHA YTJOB TPeYyroJbHHKa,
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261. Jloxazath, 4YTO ypaBHeHHe mnpsAMofl, HpoxoisauleR
yepes TOuky M;{(xi; ¥) napaaneabro npamoili Ax - By--
-4 C==0, Moxer ObiTb 3anHcano B BHIe A(x-—xy) -+
+B(y—gn)=0.

262. CocTaBHuTb YpaBHEHHE INPAMOH, NpOXOAsUied uyepes
rouky M;(2; —3) napaaneabto npamofi: 1) 3x—7y 43 =
=0;2) x+9y—11=0; 3) 16x—24y—7=20; 4) 2x
+3=0;5) 3y—1=0. :

PemuTh 3ajauy, He BBHIUHCASA YIVIOBHIX KO3 (PHLUHEHTOB
NaHHBIX MPAMBIX.

Yxazaunue BocnoNb3oBATECA Pe3YJbTATOM TNpeRbAyNel 3axaun.

263. Hoxasars, 4T0 yc/a0BHE NepHeHAUKYIAPHOCTH nps-
Max Ax+Biy+Ci =0 Ax+BwyJCo=0 mnoxer
OhlTh SamucaHo B caexyiouieM Bupe: A1Ax 4+ BBy = 0.

264. YcraHOBHTbH, KaKue M3 CHEIYIOLIHX Nap MPSMbIX
nepreHANKYASPHbI:

D3x—y+5=0, 2) 3xr—4y+1=0,

x+3y—1=0; 4x—3y+4-7=0;
3) 6x— 16y +4+7=0, 4) 9x—12y-+5=0,
10x + 4y —3=0; 8x 46y — 13=0;
5) Tx —2y+4 1=0, 6) 5x—7y <4 3 =0,
" 4x 46y 17=0; 3x+ 2y —5=0.

Pemuth 3afavy, He BbIUMCAAs YrioBHIX KOshdHuKHEHTOB
NAHHBIX MPAMBIX.

VYxasanue. Bocnonmp3oBaThess YCNOBHEM  NMEPNEHAHKYJISAPHOCTH
npaMBIX, BbIBEJEHHBIX B 3afage 263.

265. IToxasaTbh, 4T0 dopMyaa Aas OHpeleseHHS Yria ¢
mexkay npambiMi Awx 4+ Biy - Ci==0, Asx + Boy 4 Co=0
MOXKeT ObTb 3anHcaHa B clelylolliem BHAE:

t — AlBg — AgB;
gm— AAs+ BiBp *

266, OnpexeauTh yroa ¢, o6pas’oBaHHELIA ABYMA npd-
MBIMH:

1) 35—y 4+ 5=0,
x4+ y—7=0;
N xY2—yV3~5=0,
B+V2)x+ (V6 —V3)y+7=0;
3) xV3+yV2—-2=0,
x V6 —3y+43=0.
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Pemuth 3afady, He BHUMCAAS YIIOBHX Ko3hdunuenron
NaHHBIX MAPAMBIX.

Yxa3zapne BocnoassoBarscs dopmy.iofi AN onpeesesus yraa
MeXIy XByMd MpAMBIMH, MOayveHHof B safase 265.

267. Jlauwl [Be BepIIHHLI TpeyroabHuKa M.(~—10; 2)
4 My (6; 4); ero BLiCOTH nNepecekaiotres B Touke N(5; 2).
OnpenenyTb KOOPAHHATH TPeTbel BepmiuHm Ms.

268, aukti aee BepmnHue A3} ~1) #u 3(5; 7) Tpe-
yroabHuka ABC u touka N(4; —~1). nepecevenns ero
BhicoT. COCTaBHTh YpaBHEHHA CTOPOH STOF0 TPeyrofb-
HHKa.

269. B Tpeyronbeuke ABC xaHH: ypaBHeHHe CTOPOHBI
AB b5x—3y--2=0, ypapHeHus Buicor AM 4x—3y-
F1=0 u BN 7x+2y—22==0. CocTraBuThb YpaBHeHHS
ABYX OPYTHX CTOPOH M Tperbefl BLICOTHI 3TOTO TPEYroJbs
HHKa, i

270. CocTaBHTb YPABHEHHS CTOPOH Tpeyronbhuka ABC,
ecJiH AaHbpl odHA 3 ero BepuinH A (l; 3) u ypaBHeHRS NBYX
MeaHaH X —2y+ 1l =0ny—1=0.

271, CocTaBuTb YpPaBHEHHS CTOPOH TPEYro/bHHKA, eCiy
AaHel 0aHa #3 ero BepluuH B(—4; —b) u gpasuenna ABYX
BhICOT S5x + 3y —4 =0k 3x 48y 4+ 13 = 0.

272, CocTaBUTb YpaBHEKUsl CTOPOH TPEYTOJbHHKA, 3Has
oiHy 43 ero BepwinH A(4; —1) u ypaBHeHHs IBYX Ouccex-
Tpc X—le=0n xXm-y—1=20,

273. CocTaBHTE YDABHEHHA CTODOH TPeyroabHHKa, 3Had
OXHY erp Bepuiudy B(2; 6), a TakkKe ypaBHEHHA BHICOTHI
X—Ty+413=0 u OuccexTpucu 7x-4-y4 5=0, npose-
JeHHHIX H3 OAHOH BePINHHEL

274. ?oc'raamb gpgnuenna CTOpOH TPEyrojnbHHKa, 3Has
OAHYy ero. pepmuny B(2; —1), a TaxKe ypaBHeHHSl BLICOTH!
3x—4y 427 =0 u GucceKTpHCH X 4- 24 — 5 =0, npose-
JACHHBIX Y3 PasiIHYHBIX BeplUHH.

275. CocraBHTb ypaBHEHHS CTOPOH TpPeyroJbHHKa, SHad
onry ero pepuiny C(4; —1), a Takke ypaBHECHHS BHCOTH
25 —3y <4 12=0 u Menuanu 2x- 3y =0, npopeieHHHX
U3 OAHOH BepLIMHBL

276, CocTaBUTb ypaBHEHHS CTOPOH TPeyrodbHHKa, 3Has
OZHY ero BepuluHy B(2; —7), a TakkKe YPaBHEHHS BBLICOTH
3c4+y+11=0 u meauann x4 2y 7=0, nposesen-
HLIX M3 PA3JUYHLIX BepIuiHH,

277. CocraBurs ygaBHeI-iHﬂ CTOPOH TpeyroJbHHKa, 3Haf
oxHy ero pepunay C(4; 3), a Takxe ypaBHeHHs Ouccek-
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tpuctt ¥42y—5=0 u meanamn 4x+4 13y —10=0,
NPOBEACHHBIX H3 ONHOH BepPIIHHHL.

278. CocraBuTh YpABHEHHA CTOPOH TPeYyroiabHHKa, 3Haf
oxny ero sepuinny A(3; —1), a TakXKe ypaBHeHHs GHCCEK-
paCH X-—4y 4 10=0 un wmeasadn 6x -4 10y —59 =0,
MPOBEACHHEIX H3 PA3JIMUHBEIX BEPIUIHH.

279, CocTaBdTh ypaBHeHMe MNPAMOH, KoTOpas MNPOXOAHT
yepe3 HAYAJO KOODIAHMHAT H BMeCTe C NPAMHIME X—y
+12==0, 2¢x+4-y 49 =0 obGpasyer TpeyrosbHHK ¢ IJIO-
naablo, pasHo#t 1,5 ks, ex.

280. Cpenu mpsMbIX, MPOXOAMIIHX yeped Touky P(3;0),
HalTH TaKylo, OTPe3OK KOTOpOH, 3aKJIOUEHHBIA MeX1y npd-
MBIMH 2X—y—2 =0, x+ y 4 3 =0, xenurca B T0UKe P
nomnoJaM.

281. Yepes toury P(—3; —1) npoBeleHH BceBO3SMOX-
Hule npameHe. JIoKasaTh, YTO OTPE30K KaXAOW H3 HUX, 3a-
KAIOUEHHBI MeXAy NpAMBIME X —2y—3 =0, x—2y -+
H- 5 = 0, neaurca 8 Touxe P monoJam.

282. Uepes Touky P(0; 1) mposemeHbl BCEBO3MOXKHBIE
npamule. [Jokasarb, 4TOo C¢peld HHX HeT NPAMOH, OTPE3OK
KOTOPO#, 3aKNIOYeHHHA MeXJIYy NPAMBIMHU X — 2y —3 =0,
x—2y -+ 17 =0, neauacs Oul B TOuKe P ponogaw.

283. CocTaBurh ypapHeHHe NpsMOR, mpoxoxamel yepes
HauaJo KOOpAHHAT, 3HadA, 4T0 IJHHA ee OTpe3Ka, 3aKJIIO-
YEHHOTO MeXAY NMPAMBIMH 2X— Y - 5=0, 26—y 10 =

= 0, paBHa Vl_()'

284. CocraBMTh ypaBHeHHe MpsAMOH, Mpoxoxsmed yepes
Touky C(—5; 4), 3Has 4YTO JJHHA ee OTPe3Ka, SaAKMIOYEH-
HOro MeXAy npaMbiMH X422y 4+ 1=0, x+2y—1 =0,
pasHa 5.

§ 13. Henoaunle ypasHenusa npsmoi. CoBMecTHOe
KCccaeaoBanne ypasHeHHH ABYX H TPexX NpAMbIX. YpaBHeHHe
npaMoili «B oTpesxax»

Ecan B ofieM ypaBHeHHH npamoh
At + By 4+ C=0 (1)

QAW HAR XBa H3 Tpex Kodddmauentos (cauras H CBOGOZHHA usieH)
06paialoTeéa B HyJb, TO YpaBHeHHE HA3LIBACTCS HENoMdbIM. BoaMoxus
Men¥mmue CHAY4YaH:

) € ==0; ypaBnenste Hdeer BUR AX + By = 0 m onpenenser npse
MYIO, NPOXOAALIYIO Yepe3 Hagalo KOODLHHAT. _

2) B=10 (A % 0); ypaHenne umeer BH3 Ax 4 C =<0 1 onpene-
BAeT DPAMYIO, MepUeHAHKYJIAPHYIO ¥ ocu Ox. DTo ypasHeuHe MOMe?
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: ‘ C
€HITH 3aTUCARC B BHIE X = g, TNe a=--74-, ABARETCA BEJAHYHRON

oTpeska, KOTOPHIi oTcexaeT mpaAMaa Ha ocR Ox, cYHTas OT Hauaxa Ko-
OpAMHAT.

3) Ba=0, Ca=0 (A s+ 0); ypasHeHHe MOXeT OHTb 3alHCAHO B
BRAe ¥ »= 0 ¥ onpefeser ocb NPAHHAT.

4) A ==( (B =5 0); ypasuenne umeer Bua By -+ C = 0 u onpene-
JAser npaAMylo, NepheHAMKyaapHyio K ocu Oy. 310 ypaBHeHHe MOMCT

Suth 3aliicano B Buje Y == b, FAe b"’""'ﬁ' ABJAACTCA BEAHIMHOM

OTPe3Ka, KOTOPHA OTCeXaeT NpaMas Ha och Oy, CUHTag OT Hayala Ko-
OpAHHaT, :

8) A=0, C= (0 (B 0); ypabHeHHe MOXKeT OLITL 3aMHCaHO B
BuAe y == 0 y onpefenser ock alCuuce.

Ecan un oznH n3 rospduuuentop ypasHenns (1) He pabed Hymo,
TO €ro MOXHO Npeolpa3oBarTb K BHALY

X Y
Zt L, (@)

c c
rae a=-—~;i- H b=-—"§' CYTh BeJHYHHH OTPe3KOB, KNTOPHE OTCe-

KaerT NpaAMas Ha KOOPHHHATHHX OCAX.
Ypassenue (2) Ha3biBaeTcs ypaSHeHHeM NpAMOR «B OTpesKaxs,
Ecan ase npaMble JLaHH ypaBHEHHAMH

A4ix+Biy+Ci=0 n A+ Bgy Cy==0,
T0 MOFYT HpeZCTaBHTHCA TPH CAYdas:

A B,

a) 2 = B, OpsaMEe HMeloT ORHY OOLIYID TOUKY;
A B G )

6) Z 5T, NPAMHE NapaienbHH;

B) %“%“%“ﬂpmue CIHBAIOTCA, T. €. 006a YpaBHEHHS

ONpeReqaloT ORHY KB TY Ke npAMYIo. .
285. Onpefenurtb, APH KAKOM SHAYeHHH a npsaMasn |

@+ 2Dx+(@@—9y+ 32 —8a+5=0

1) napaaneabHa ocu aGcuuce;

2) napananeabna ocu OpAUHAT,

3) mpoxoAuT Yepe3 HauasNO0 KOOPAHHAT, .

B kaxjod cayyae HANHCATh YpaBHEHUE NPAMOM,

286. OnpefennTh, IPH KAKHX SHAYEHHAX M H 7 npaMasn

m+2n~3Nx+Cm—n+ly+6m+49=0

napaanJdenblia ocH aOCHUCC B OTCeKaeT HA OCH OpAHHAT OT~

pe30K, paBHHI —3 (cuHTas or Hawakxa xoopamsar). Hanu-
caTh ypasHeHHE 3TOH npaMo#,
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287. OnpenenyTs, NpH KAKHX SHAYEHHAX M M 1 NpAMas
Cm—n+Brs+(m+3Ir—-2Yy+2m+7n+19=0

napaisieNbHa OCH OpAMHAT B OTceKaeT Ha ocH alclHce OT-
pesoK, paBHHA +5 (cuMtas Or Havana koopaumar) Ha-
MHCATH ypaBHeHHe 3Tof mpaMof.

288. Hoxasath, 4TO B CAEAYIOIIHX CAyYadx ABe JaHHbIE
npsMBe NepeceKaloTcs, M HAATH TOYKY HX [epeceyeHHs!

1) x 4 5y — 35=0, 3x 4+ 2y — 27 =0;

2) 14x — 9y —24 =0, 7%~ 2y — 17 = 0;

3) 12x+ 15y —8 =0, 16x L9y —7=0;

4) 8x — 33y — 19 =0, 12x% 4- 55y — 19 =0;

8) 3x+5=0, y—2=0.

289, Moxasats, YTO B CJASRYIOMIHX CAyYadx ABe JaHHHE
ApsAMbie TIapaJifiesIbHb:

1) 3¢ 4 by —4=0, 6x4 10y +7=0;

2) 2¢x—4y+3=0, x—2y=0;

8) 2x—1==0, x+4+3=0

4) y+8=0, S5y —7=0.

. 290, Joxasath, 4T0 B CASAYIOHMIHX CJAyUaAx ABe AAHHHE

npaMble COBNATAKOT:

1) 3x+5y—4=0, 6x-4 10y —8=0;
%) x—y V2 =0, xV2—2y=0;
3) xV3—1=0, 3x— 3 =0.

291, Onpenenuth, MPH KaKuX SHAYEHHAX a U b IBe nps«

Mble
ax— 2y —1=0, 6x —4y —b=0

1) HMeloT oamy OGIIYIO TOYKY; 2) mapanienabHH}3) COB«
nNajaIorT
292, OnpelenuTs; NpH KaKUX SHAUEHHAX M H n JBe
npamsie
mx+8y+4+n=0,. 2«4+ my—1==0

1) mapaanenbHn} 2) coBnanaioT; 3) mepleHAHKYJISPHE
293. OnpefenuTh, IPH KAKOM 8HAYEHHH M NBe NpPSAMEIE

m—Nx+4+my—5=0, mx+@C@m—y+4+Tm=0
fepecekaioTca B TOUKE, JdeXKalled Ha ocu adcuuce,
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294. Onpenesuth, NPH KAKOM SHATCHHH m JABe NpAMbie
mx+ @m-+8)y+m+6=0,
em+Dit+(m—Dy+m—~2=0

rnepeceKaloTes B TOYKe, Jexkamie# Ha OcH OPAKHAT.
285, YCTaHOBUTh, flepeceKaloTess aH B OZHOR TOUKE TPR
npsaMLle B CACLYIOIMUX Caydasax:

1) 2543y —1==0, 4x—B8y+45=0, 3x—~y42=0;
2) 8¢— y+38=0, bx43y—=7=0, x—2y—~4=0;
3 2% — y+1=0, x+2 —17=0, £+ 2y—3=0.
296. Jloxasarth, 4wro ecau Tpu npambie Ayx + By
& Cy =0, Agx+-Byy+Co=0, Asx~ Bsy+ Cs= 0 mepe-
cexKaloresl B ORHOH TOYKe, TO
A B, G
A, By Cy{=0.
As BS CS
297, HokasaTtb, YTO €CaH
4, B G
Ag Bg Cg =0,
Ay B3 G

To Tpu npamuie A By 4 Cr =0, A+ By Co =0,
Asx - Byy ok C3 =0 mepecekaioTcd B OAHON TOUKE HAH
NnapayienbRel,

WV 298, Qnpefenuth, NPH KAKOM SHATEHHH G TPH NMpsAMbIE
2t —y+3e&=0, (e y+3=0, axzy—13=0 Gynyr
nepeceKaTbod B OXHOH TOUKe. _

299. Jlann npavoie: 1) 2x 3y —6==0; 2) 4x—3y<
-24=0; 8) 2¢43y—9=0; 4) 3x—5y—2=0;
5) 5x - 2y~—1==0. CocraButh Z14 HHX ypaBHEHUs <B OT-
peskaxs» B NOCTPOHTH 3TH MPAMHE HA deprexe,

300, BrUHCARTD RJIOWAZL TPEYrOAbHHKA, OTCEKACMOro
npaMoft 3x — 4y — 12 == 0 or KOOpAHHATHOTO yIaAa.

301. CocraBHTh ypaBHeHHe MPAMOH, KOTOPas MPOXOAHT
yepes TouKy M;(3; —7) # oTCEKaeT Ha KOOPAHHATHEIX OCAX
OTNHYHbIE OT HYAS OTPe3KH OJHHAKOBOH BeqHYHHH (cuuTas
KaX ALl OTPesoX HamnpaBJeHHHIM OT Hayala KOODAMHAT)q

302, CocraBuTh ypapHeHHe nNpsiMOH, KOTOpPas MPOXOJUT
yepe3 TOYKY P(2; 3) u orceKaeT Ha KOOPAMHATHBIX OCAX
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oTpeskd DaBHOH AJMHLI, CYHTAA KaXkJAbIH OTPE3OK OT Ha-
yasia KOOPAHHAT.

303. CocTaBuTh ypaBHEHHe NPAMOH, KOTOpas NPOXOJAHT
yepes Touky C(1; 1) ¥ oTcekaeT OT KOOPAHHATHOrO yria
TPEYTOJIbHHK C MA0a[bI0, PABHOH 2 KB. eil.

V 304, CocraBuTh ypasHeHHe NpAMOH, KOTOpPas MPOXONHT
yepe3 TOURY B(5; —5) # orcexaer Oor KOOPAHHATHOTO yria
TPEYTOAbHHK C NAOILAAbI0, paBHOH 50 KXB. ef.

305. CocTaBuTb ypaBHeHHe NPAMOMH, ‘KOTOpPass MPOXOJAUT
yepes Touxy P(8; 6) u orTcekaeT OT KOOPAHHATHOro Yraa
TPEYroNbHUK C I0lanbIo, paBuoh 12 Ks. en.

306. CocraBuTb ypaBHeHHe NPSIMOH, KOTOpasd MPOXOART
uyepe3 Touky P(12; 6) m oTCeKaer or KOOPAXHATHOrO yraa
TPEYroJbHUK ¢ naolansio, papHoil 150 ks. e,

307. Uepes Touky M(4; 3) nposeseHa mpsMasi, oTce-
Kaollas OT KOOPAMHATHOTO YIVla TPEYTOJbHHK, IUIOMAnb
KOTOpOro paBHa 3 KB, efl. OnpelienuTsy TOUKH HepeceycHUs
aToll NPIMOH C OCAMH KOOpAHHAT.

308. Uepes touky M;(x1; y1), rae xiyy > 0, npoBeleHa
npaMasi

o ¥
Tte="b

oTceKaloulas OT KOOPAMHATHOTO YIJla TPEYrOJbHHK, IJIO+
mwagb KOToporo papHa S.-Onpenesautb, NPU KAKOM COOT=
HOILIGHHM MEXAY BeJHUHHAMA X1, ¥1 u S OTpe3kd a u b 6y-
JAyT UMETh OBHHAKOBHE 3HAKH.

§ 14. HopmaanHoe ypasnenue npsmoil, 3anaua
onpefcacHHA PACCTOAHHS OT TOYKH 10 ApRMo#

TIycere Ha maockocrs xOy Rana npaMad. IIpoBeseM wepes Hawano
KOODRHHAT NEPTEHAMKYJISAP K NAHHOH NPSMOH B Ha30BEeM €0 HOPMAJLIO,
HATHM 4Yepe3 P TOUKY IepeCeueHEA HOPMAJH ¢ NaHHOA npsmoll
H cmnganm MONOXKKTEAbLHOe HaNpaBleHHe HOPMaAH OF TOVRH
X Touké P,

Ecni ¢ ecThb noJMApHHE Yrom HODMamH, p— ANHHZ OTPe3Ka OP
(puc. 10), To ypaBHeuwe NauROH MPAMON MOMeT GHIThH SaNHCAHO B BHAS

xcoso+y-sin@ — p =0
\
VpaBHeHHe 3TOTO BHAA Ba3hIBaeTCA HOPMAJBHBLIM,

IlycTs maua Kaxas-HuGyAb npsAMas W RPOH3BOJbHAA Touka M*;
0603HauuM Yeped d paccTosiHue TOoukH M* oT zanmofi mpsamo#, Otxao-
HemdeM O Towkn M* or npamolt HasmiBaercs umcno -+d, ecniH jannas
TOJKA H Haval0 KOOPAHHAT Je}aT 1O pasHbie CTOPOHM 0T MAaHHOA
DpsAMOf, H —d, ecAN JaHHAA TOUKA H Ha3al0 KOODAHHAT PacTOJOMEHH
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N0 oAy CTOpoHY of Xawnol mpamoft. ([Ina Touex, Jexamux wa camof
npaMolt, 8 == 0.) Ecnu Raun xoopausatst x*, y* Toukn M* m uop-
ManbHOS YpaBHeHHe NPAMOR X €Os & - y sin o — p == 0, TO OTK0HEYHE §
Touxkn M* ot stoll npaMoft MoxeT ObTh BHUHCIeHO No GopMyre

d==x*cosa+ y*sina - p,

Takum ofpasoM, urabnl HafiTH OTKAOHEHHe KakoR-HHOyas Tourn M*
OT AaHHOR mnAMON. HYXKHO B JNEBYI0 YacTh HOPMaAbHOTO YpPaBHEHHS
3T0f npAMON BMECTO TeXyNIHX KOOPHIH-
HAaT MOXCTaBHTL KOOPAMHATH Toaky M*,
IoayyeHnoe 4HCNO OYAET PABHO HCKOMO-
My OTK/IOHEHHIO,

Yro6u Hafitd paccrosnie d OT TOSKH
Jo npsMofi, AOCTATOYHO BLYHCAHTD OT-
KJIOHEHHEe H B3%Th Sr0 MOAYJb:

de=|b].

Ecax naxo obmee ypaBHCHHe npamofi
Ax+ By 4+ C =0, 10, urobH NPHBCTH
Puc. 10 ero K HOPMANbHOMY BHAY, HYXHO BCe wJe-
Al STOr0 ypaBHEHHA YMHOXHTR Ha HOp-

MHPYIOIUHY MHOXHTEaAL [, onpeaeaseMuli hopmynof

1
L7y

8Hak HOPMHDPYIOIEro MHEOXKHTEIS BHIGHPACTCS MPOTHBOMOVIOKHLIM SHAKY
cB06OAHOrO WieHa HOPMHPYEMOro YpaBHEHHS.

309. Onpenenutb, KakKHe H3 CASAYIOIUHX YpaBHEHHH
ApAMGIX ABASIOTCA HOPMAJAbHBIMA:

1) —g-x-——;—y-—3=0; 2)-52-x-—-%y—l==0;

5 12 - 5 12 —n
) mr—jyt+t2=0 4)~—-pFrt+pFy—2=0

B) —x+2=0; 6) x —2=0;

7 y+2=0; 8) —y—2=0,

310. Mpupecru ofilee ypaBHeHHE MHPAMOH K HOPMaidb-
HOMY BHAY B KAXIOM H3 CAeAYIOUIAX Clyyaes: ‘

1) 4r—3y—10=0; 2 Fx—gy+10=0;
3) 12x—5y413=0; 4) x4 2=0;
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311, Haunt YPaBHEHHA OPAMBIX:

D x—2=0 2) x4+ 2=0; 3) y—3=0;

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

8) xcosPp—ysinfp—q=0, ¢g>0; P—ocrpuit yron,
9 xcosPp+ysinp+¢g=0, ¢>0; p-—ocrprit yroa.

Onpesenntb NOJNAPHBIA yrosq HOpMaJd a B OTPE30K p
JAA KaxAof M3 LaHHHX TPAMEIX; MO MOJYYEeHHBIM 3Haye-
HUAM MapaMeTPoOB o M p MOCTPOHTL STH NpAMble HA Uep-
Texe (B DOCAEAHHX ABYX CAydMafX MOCTPOCHHE NpPAMOA Bb-
NONMHKTB, cunran f==30°u ¢ = 2).

312. Beiuncauth BeAMUMHY OTKJAOHeHHA O u paccros-
Hie d TOYKH OT NPAMOR B KaKJOM U3 CASAYIOIUX Cay-
yaes: 1) A(2; —1), 4x+3y+10=0; 2) B(0; —3),
Bx — 12y —23=0; 8) P(—2; 3), dx—4y—2=0;
4) Q(l; —2),x—2y—5=0.

313. YcranoBuTh, Mexat au rouka M(l; —3) u mavaso
KOODIHHAT MO OXHY HAX NO DasHbieé CTOPOHH KaXAOA H3
caeayownx npampix: 1) 26—y 4-5=0; 2) x—3y—5=
=0; 3) 3x4+2y—1=0; 4) x—3y42=0; 5) 10x+
Y- 24y + 15=0.

314, Touka A(2; —5) sasugerca BepmUHOH KBajApara,
OLHA H3 CTOPOH KOTOPOTO JIEXKHT Ha MPAMOH X — 2y —7 =
== (. BrIUHCAUTL MIOIMAAbL 3TOTO KBaApara.

315, HaHul ypaBHeHHSI ABYX CTOPOH [PSIMOYroJIbHHKA
8x—2y—5=0, 2¢+3y+7=0 u ogHa H3 ero BepLiuH
A(—2; 1). Bolunciadre mIOWanAp 3STOTO NPAMOYrOJIbHHKA,

316. /lokasatb, uro mnpamas 2x-4 y -4 3 =0 nepece-
KaeT OTPesoK, orpanuyennntfi Toukamu A (—5; 1) u B(3; 7).

317. Hoxasarb, 4To npaMas 2x—3y -+ 6 =0 He mepe-
ceKaer o'r%aesxa, orpaHu4YeHHOro TtoukamM M,(—2; —3) u
Mz(l; —2). .

318. lNocnenopaTenbHble BepIIHHM UYeTHIPEXYTroJbHBHKA
cy™s Toukn A(—3; 5), B(—!1; —4), C(7; —1) n D(2; 9).
¥CTaHOBHUTh, MABJACTCH JH 3TOT YeTbIPeXYroJIbHUK Bbi-
NYKJABM.

319. IlocnenoBaTenbubie BepIIHHB YETHIPEXYro.ibHHKA
g}f’rb touks A(—1; 6), B(l; —3), C(4; 10) u D(9; 0).

CTAHOBHTh, SBJASETCH JH 3TOT 9YeTHIPEXYTOALHHK Bbi-
MYK/IbIM, '
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320, Hann BepwmHn TpeyronbHura: A(—10; —13),
B(—2; 3) n C(2; 1). BHUKCAHTD AMHHY MepPHNeHAUKYAADA,
ONyLUEHHOr0 M3 BepIHHH B Ha MeaHaHy, HNPOBEJCHHYIO
u3 sepmwyHb C.

321. Cropourn AB, BC u CA tpeyroavunka ABC coots
BEeTCTBEHHO JaHH YpaBHeHMAMH X 21y —22 =0, by —
— 12y 47 =0, 4x— 33y 4 146 = 0, BHuHC/HTL paccTosis
HHe OT LeHTpa THXECTH 3TOr0 TPeyroJbHHKA 1O CTOPO=
Hut BC.

322. BuiyHcAHTL paccTosHHe d MeXIy mapanjelbHbMH
NPAMBIME B KaXKAOM H3 CJAELYIONIHX Cayyaes!

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

323. JIBe cTOpORBI KBajgpaTa JeKaT Ha NPAMBIX 5X -~
— 12y — 65 == 0, 5x — 12y 4- 26 = 0. BHuncauTs ero nao-
wWanp.

324. Hoxasath, 4r0o mnpaAMast 5x —2y—1 =0 napame
JeibHa nNpaMbM Sx —2y 47 =0, bBx—2y—9=0 n
REAUT pacCTOAHHE MEXAY HHMH NOTOJaM.

325. Jlauel TpH napaanenbHoie npamue: 10x 9 15y —
—3=0, 224+ 3y+45=0, 2¢x 4 3y —9 == 0. YcrauoBHTb,
YTO NepBas W3 HUX JIeXHT MeXJy ABYMsa APYTHMH, H BhI+
YHCNHTh OTHOIICHHE, B KOTOPOM OHA JASMHT PACCTOAHHO
MeXAYy HHMH.

326. Jloxasate, uTo 4epe3 To4yKy P(2; 7) MOXKHO mnpo-
BeCTH ABE INpAMble TaK, 4TOGH HX PACCTOSIHHS OT TOYKH
Q(1: 2) Gpiau pasud 5. CocTaBHTL YPABHEHHS STHX IPSIMHX,

327, JlokagaTe, 4r0 4epes Touky P(2; 5) MoxkHO npo-
BECTH JBe NPAMHE TaK, YTOOM HX pacCTOAHHS OT TOYKH
Q(5; 1) 6biu paBunt 3. CocTasHTh ypaBHEHMSI 3TUX fps-
MHIX, )

328. Nokasatb, uTo 4epes Touky C(7; —2) MOXHO npo-
BECTH TOJIbKO OJHY NpPAMYIO TaK, 4YTOGH pacCTOSHHE ee OT
toukn A(4; —6) Owio paBro 5. CoCTaBUTb e¢ ypaBHeHwHe.,

329, Jloxasatb, uTO 4epe3 Touky B(4; —5) HeB0o3MOXk-
HO NpPOBECTH HPAMYI0 TaK, UTOGH pPacCTOSHHE €e OT TOUKH
C(—2; 3) 6ut0 pasno 12,

330. BuipecTH ypaBHeHHE reOMETPHUECKOro MecCTa TOUeK,
ormogenne KOTOpHX ot npamofi 8x— 15y —25 =0 pas=
20 —2,
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331. CocrasuTe ypaBHEHHE TNPAMBIX, Napa/JICNbHEX
npaMot 3¥-—4y-—10=0 u oTCroaliHX OT Hee Ha pac-
cTofHul d == 3,

332. Nanu jaBe cMexHble BepilliHbl KBaapata A(2; 0)
u B(—1; 4). CocTaBHTL ypaBHEHHS €ro CTOPOH,

333. Touka A(5; —1) asasercs BeplIHHON KsaApaTa,
OJHA H3 CTOPOH XOTOpPOTO JeXHT Ha npaMmol 4x— 3y —
7 == (., CocraBuTh YpaBHEHHS NpAMBIX, Ha KOTOPHIX Je-
JKAT OCTaJbHble CTOPOHE! 3TOro KBajapara.

334, Jlaust ypaBHeHHS! JABYX CTOPOH KBaJpaTta 4x —
—3Yy4+3=0, &x—3y—17=0 u oaHa H3 ero BepUILH
A(2; —3). CocraBHTb YypaBHEHHR JABYX JPYrHX CTOpOH
9TOro KBajpara.

335. JaHH ypaBHeHHs JABYX CTOPOH KBajpara 5% -
H 12y —10 =0, 5x< 12y 4-29=0. CocraButk ypaBHe-
HHSL [BYX JApPYrHX ero cTOpoH 0OpPH YCJMOBHH, 4TO TOYKA
M, (—3; 5) nexuT HA CTOpPOHE HTOrO KBAJAPATa.

336. OtkjioneHus To4kKH M OT IpAMBIX 5% — 124 — 13==
==0 u 3x —4y — 19 =0 paBHH COOTBETCTBEHHO —3 U —5.
Onpenenutb KOOpAHHATH TOUKH M.

337. CocraBHTb ypaBHeHHe NPSAMON, MpoxoAdllell uepes
TouKy P(—2; 3) Ha OAHHAKOBBHIX pPAaCCTOSHHSAX OT TOYEK
A{d; —1) u B(3; 7).

338. CocTaBuThb ypaBHEHHe TeOMETPHUECKOTO MecTa To-

K, paBHOYJaJieHHbIX OT ABYX OapajiesbHbIX MpAMBIX:

1) 3x—y+7=0, 2)x—2y+43=0,
3x—y—3=0 x—2y+7=0
8 b5xr—2y—6=0,
10x — 4y 4+ 3=0.

339. CocraButbh ypaBHeHMsl GHCCeKTpPHC yriioB, 06pa3zo-
BaHHHX ABYMS {epPeceKaMHEMHUCA NPIMBIMH:

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

340. CocTaBuTh ypaBHeHHA HOPAMBIX, KOTOPble NPOXO-
ZAT yepes TOuky P(2; —1) u sMecTe ¢ npAMbIMH 2% — y +
+9=0, 3x46y—1=0 obpasyor pasHOGeapeHHKE
TPEYrOJbHHKH,
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841. Onpenennts, Fexat au Touka M(1; —2) u Havano
KOODIHHAT B ONHOM, B CMEeAKHMX W/IH BEPTHKAJIbHBEIX I
JaX, o6pasoBasHLIX NpPH NMepeceueHHH ABYX NPSAMBIX:

1) 2x— y— 5=0,- 2) 4x+ 3y — 10=0,

3¢+ y+10=0; 12x—5y— 5=0;
8 x—2— 1=0,
3t — y— 2=0,
342. Onpezneaurs, Jexar Jju roukd M(2;3) 1 N(5; —1)

B ONHOM, B CMeXHbIX HIH BepTHKAJbHBIX yraax, o0pazo-
BAHHLIX NPH MepecedeHHy ABYX NMPAMBIX:

1) x—8y—5=0, 2) 2x+7y—5=0,

2%+ 9y — 2=0; x+3y+7=0;
1342y -8 =0,

343. OnpenenuTs, JAEXHT JH HAYaJN0 KOODAHHAT BHY-
TPH HIH BHE TPEYrOJAbHHKA, CTOPOHH KOTOPOro AaHbl ypaBe
Heriuamno 7x—5by—11=0, 8x+3y+31=0, x4+ 8y—
—19=0.

344. OnpefienHTh, JeXHUT NH Touka M(—3; 2) BHyTPH
HAM BHe TpeyroJbHHKA, CTOPOHH KOTOPOro IaHHW ypaBe
HeHHAMH X oy ~4 =0, 3x -7y 4+8=0, 4x—y—31 =
345. Onpenenntb, Kako# H3 YrJ10B, oCTphil HAA Tymo#,
ofpasoBaHHLX ABYyMSA NpAMBIMH 3% —2y+5=0 B 2¢x |
4 y— 3 =0, cozepXHuT Hauano KOODIHHAT.

346. Onpenennutb, Kakofl U3 yrJI0B, OCTPHHA HUJH TyhOH,
06pasoBaHHBIX ABYMA NPAMHMH 3X—by—4 =20 u x4
4 2y 4 3 =0, conepxur touxy M(2; —5).

347. CocraBUTh ypaBHEHHe OHCCEKTPHCHI YINI& MeXRYy
npAMBIMH 3x —y—4 =0 u 2x+4 6y + 3 =0, B KoTopOM
JEXHT HaYaNo KOOpIHHAT.

348, CocraBuTh ypaBHeHHe OHKCCEKTPHCHI YIVIa MeEXZAY
npaMpiME X —T7y+5=0, bx45y—3 =0, cmexHOro
¢ YIVIOM, COJepKalllyM Hayalo KOOpAHHAT

349, CocTasHTb YypaBHeHHE OHMCCEXTPHCH YIVIa MeXIy
npaAMBIME X 2y — 11 =0 u 3x—6y —5 == 0, B KOTOpOM
Nexut Touka M(1; —3).

350. CocraBHTE ypaBHEHHe OHCCEKTDHCH Yraa MeXAy
npaMuMa 2x—3y—5=0, 65 —4y-+4+7=0, cmexHOro
C YriioM, copepxaituM touky C(2; —1),
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351. CocraBuTh ypanHeHHe OGHCCEKTPHCH OCTPOro yrJaa,
o6pasoBaHHOro JAByMS npAMBMH 3% -+ 4y—5=0 bx—
— 12y 43=0.

352. CocraBuTh ypasHeHHe OGHCCEKTPHCHI TYIOro Yyraa,
o6pasoBaHHOro ABYMS npaMbiMA X —3y +5=0, 3x—
—y 415 =0, '

§ 15. YpasHeHHe nyvuxa NPAMbIX

COBOKYMHOCTb NPAMHX, NPOXONSUIHX Uepes HEKOTOPYIo TOuky S,
Ha3eBACTCA MYYKOM MPAMBIX C LicHTpoM S. :

Ecay Awix+Biy+4Ci=0 n A4;x-} Byy - Co = 0 — ypasHenus
JABYX MPAMBIX, NEPECEKAIONMAXCA B TOUKe S, TO ypaBHeHHe

- @ (Aix + Biy + C1) + B (Azx + Boy + Co) =0, )

rae o, p— xakHe yroawo 4uc/la, He paBHbie OJHOBDEMEHHO HYJIO, onpe-
DedfAeT NPaMYylo, TaKXKe NPOXOASIYI0 uepes TOUKy S. .

Bonee Toro, 8B ypaBHenuu (1) uucaa ¢, B BCerga BOSMOXHO MOAO~
6path Tak, uaTo0bl OHO onNpefenunn JxOSYI0 (3apawee HA3HAYCHHYIO)
NpAaMyio, npoxonnuglo yepe3 TOYKY S, HHade roBOpA, MOGYI0 NPAMYIO
nyuka ¢ ueutpom S. IlosroMy ypaerenve BHia (1) BasuBaercd ypas-
HeRHeM myuyka (c IeHTpOM §). -

Ecnu o 5% 0, to, gens oGe uacTH ypabHeuus (1) Ha o u moaaras
-g—:-l. NOJYYHM:

Aix+ By + €+ A (Ayx + By + C,) =0, (2)

STHM YpaBHEHHEM MOXHO OTNPeACTHTh MIOGYI0 NMPAMYIO NYUKa ¢ HeH~
TpoM S, KpoMe TOR, KOTOpas COOTBeTCTBYeT & == 0, T. &, KpoMe npAMOA
2%+ Bay 4 Cp = 0,

353. HaliTH uenTp nmyyka npsaMbiX, JaHHOTO YpaBHEHKEM
a(lx+3y— 1)+ p(x—2y—4)=0.

354. Hafitn ypasnenne npsamofi, mpuHaafexallesi nyu-
Ky npaMbiX a(¥ 42y —b)+PB(Bx—2y 4+ 1)=04u

1) nmpoxoaanten yepes Touky A (3; —1);

2) npoxoasmeR yepes Hauaa0 KOOPAMHAT,

3) uapaaaeabHoit ocu Ox;

4} napaanenvnodl ocu Oy,

5) napannenvHo#i npamofi 4x -+ 3y + 5 = 0;

6) neprmeHmukyAsipHO# K npamod 2x -3y 47 =0,

355. CocraButb ypaBHeHHe NPsSMOMN, NMpoxoAsiued uepes
TOYKY NepecevyeHHs nPAMBX 3x—2y -+ 5=0, 4x 4 3y —
— 1 =0 v orcekaollefi Ha OCH OPIHHAT OTPE3OK & = —3,
Pewuts 3asauy, He Ompefieinsd KOOPLHHAT TOYKH fepece-
YeHHA AQHHBIX NPAMBIX.

356. CocraBuTh ypaBHeHHe NPAMOft, KOTOPas NPOXORHT
Hqepes TOuKy mepeceyeHHsl InpPpAMHX 2X+4y—2=0,
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X = 5y — 23 == 0 # AequT .MONOJAAM OTPE3OK, OrPaHHYEHHH f
toukaMu M;(5; —6) u Ma(—1; ~—4). Pewurs 3agauy, He
BBIYHCAAA KOOPAMHAT TOUKH NepeceyeHHs MABHBIX JIPAMBIX,

357. Jlano ypaBHeHHEe mydYKa NpaMBbX o (3¥—4y—3)4-
+ B(2x 43y — 1)=0. Hanncarb ypaBnenne npsamoil 370-
ro nyuyka, Npoxondiledl depes ILEHTP TAKECTH OXHOPOLHOMN
TPEYroAbHON IVIACTHHKH, BEPIIHHBEL KOTOPOH CYThb TOYKM

(—1; 2), B{4; —4) u C(6; —1),

358. Jlano ypaBHeHHe NyuKa NPAMHX ¢ (3% — 2y — 1) =
~+ B (4x — 5y 4 8) == 0. Hafity npsiMyio aroro myuka, npo-
XOAAILIYIO Yepe3 cepefHBy oTpeska NpaMod x -2y -4 =0,
3aKNI0YEHHOro MexAy npaAMbiMH 2X -3y +4+5=0, x4
+T7y—1==0.

359. Jlagbl ypaBHEHHS CTOPOH TPEYrOJAbHHKA X - 2y —
—1==0, bx+4y—17=0, x—4y+11=0. He onpe-
nennst KOOPAHHAT €ro BepLTHH, COCTABHTb YPABHEHMf Bhl-
COT 3TOTQ TpPeyroJbHUKa.

360. Cocraputh ypaBHeHHe NpaMOM, NpoXoldauled uepes
TOYKY nepeceueHud npaMbix 2¢ 4 7y—8 =0, 3x+4 2y 4
+ 5 =20 nog yraoM B 45° x mpamoii 2x 43y —7 = 0. Pe-
IUATH 33724y, He BLIUHCJIAS KOOPJAHHAT TOUKM NepeceueHHs
JaHHBIX NMPAMBIX,

361. B rtpeyronpauke ABC panbl ypaBHEHHS] BBICOTHI
AN: x4 5y—3 =0, Bhicorhl BN: x4-y—1=0 u cro-
pounl AB: x4 3y—1=0. He onpesensn roopauraT Bep-
IIUH H TOYKH TepecedeHHs BLHICOT TPEYroJibHHKA, COCTaBHTh
ypaBHeHHe NBYyX APYruX CTOPOH H TpeThel BHICOTHI.

362. CocraBuTh ypaBHEHHA CTOpPOH TpeyroibHuka ABC,
3Hasg oiany ero Bepmury A(2; —1), a TakKkKe ypaBHeHHA
BHCOTH 7X — 10y - 1 =0 n Guccekrpucn 3x — 2y + 5==0,
NpOBeJeHHBIX M3 ONHOH BepmuHBL. Pemuth 3afaqy, He Bbi«
yHcansa Koopaurat Bepmun B u C,

363. JlaHo ypaBHeHMe MyyKa NPAMHX o (2% -y - 8)4
+ B(x 4y 4+ 3) = 0. Halitu npamele 3T0ro ny4yka, OTpe3Ku
KOTOpDHIX, 3aKJIOYeHHHE MeXZAY NpPAMBIMH X —y— O = (),
X~y —2==0, pasan V5.

364. Jano ypaBHeuHe¢ Nyyka ApAMBX a(3x 4+ y-—1)4
+B(2x—y—9)==0. Jdokasarb, 410 nHpAMaA X 43y -4
+ 13 = 0 npunannexur 3TOMYy HYUKYy.

365. lauo ypasHeHHe Ny4ka npaMux a(5x+3y +6) 4
4 B(3x —4y — 37) == 0. loxasarb, 410 NMpAMA 7X 4 2y —
— 15 =0 He npuHALAEKHT 3TOMY DYUYKY. .

366. Jlano ypapHeHHe NydKa MpAMHIX o (3% -2y —9)4s
+ B(2x 45y +5)=0. Hafirn, npu xakoM sHauenud C
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npaman 4x—3y 4+ C=0 Oyner NPHHAANEKATb ITOMY
Ny4Ky.

y 3(3;(7, HdaHo ypaBHeHHe Ny4Ka npAMEIX & (5% 4 3y—-7)4~
G p(3x 4 10y +4) == 0. Hahti, nipy Kakux SHAYCHHAX @
npamas ax-+5y-+9==0 He Gyner npuHaniexath 3TOMY
NyuKy.

368. Llentp nyyka  npameix o (2x—3y 4 20) 4
+ B(3x 45y —27)=0 sBaderca BepIIHHOH XBajpaTa,
JHaroHasbL KOTOPOro JEXKHT Ha mpsaMod ¥x4-7y—16=0.
CoCTaBRHTb YPaBHEHHS CTOPOH H BTOpPOfi AMATORAJH STOro
KBazapara.

369. aHo ypaBHeHHe NyuKa mpAMBIX a(2x + 5y +4)+
w B (3x — 2y + 25) == 0. Halitu npamyio aroro myyka, or-
CeKalolllyl0 Ha KOOPAHHATHHIX OCHAX OTIHYHBIE OT Hyhd OT-
pesKH paBHOM BeJHUMHM (CYHTAss OT Hada/na KOOPAMHAT).

370. Jdano ypaBHeHHe Myyka OpAMEX a(2x -4y -4 1)+
4 B(x —3y—10)==0. Hafiru npsMble 3TOro myixka, oTCe-
KaollHe Ha KOOPIAMHATHHIX OCAX OTPesKH PAaBHOR NJHHBI
\(cuuran oT Hayana KOOpAMHAT).

371. lano ypaBHeHMe mnyuyka nmpamux o{(2lx+48y—
— 18)4+B(I11x 43y 4 12)=0. Hafitu npaMHe 3TOrO
NyuKa, OTCEeKalollye OT KOOPAHHATHHIX YIVIOB TPeyroJbHH-
KM C IJIOLIAJAbI0, paBHON 9 KB. el

372, Hano ypaBHeHHe nyuxka npaMux ¢(2¢4-y4-4)-4-
t}. B (x — 2y —3) = 0. JokasaTth, 4T0 CpeiH NPAMEIX 3TOro
flydka cyllecTsyeT TOAbKO OIHAa TNpsMas, OTCTOAILaA OT
Touk# P(2; —3) Ba paccTOAHHH d=110. Hanncars
ypaBHeHHE SToR NpAMON.

373. Jlavo ypaBHeHHe NyyKa ApAMHIX o (2% —y—6)4
o+ B(x—y—4)==0. Joxasars, 4TO cpeiH NPAMHX 3ITOro
Nyuka HeT HpAMoH, orcTosmelt or Trouky P(3; —1) sa pac-
crosHuy d == 3,

374, CocraBuTb YypaBHEHHe npsMo#, poxoasaue& ue-
pes TOYKY MepeceueHHs NPAMBX 3X¥ 4y —5=<0, x—
—2 4+ 10=0 u orcrosuiefi or Touka C(—1; —2) Ha
paccrosiiu d ==5. PemnTs 3azady, He BBLIYHCASAA KOOp-
JUHAT TOYKH MepeceyeHnss NAHHLIX TIPAMBIX,

375. Jlano ypaBReHHe nyuKa NpAMBIX o (5x 2y 4
o 4) + p(x 4+ 9y — 25) = 0. Hanucatb ypaBHeHHS NIPAMHEX
3TOr0 INyuka, KOTOpHE BMecTe € INPAMBIMH 2X — 3y -
+5=0, 12¢48y~7=0 o6pasyor paBHOGeLpEeHHbIE
TPEYTroMbHEKH,

376. CocraBuTb ypaBRHeHune npsaMo#l, KoTopas NPOXORHT
yepe3 TOUKY mMepecedeHHs HPAMBX 11X 43y =—~7=0,
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124 y—19=0 Ha OZHHAKOBWX DACCTORHHAX OT TOYEK
A(3; —2) u B(—1; 6). Pemnth 3asauy, He BHUHCIAA
KOOPJHHAT TOYKH fepecedeHHs NaHHHIX NMPAMBEIX.

377. lauel ypaBHEHKES ABYX NMyYKOB MPAMBIX

o (5x+3y—2)+p Bxr —y—4)=0,
Gt —y+1)+p(2r—y—2)=0.

He onpemensis uX HEHTPOB, COCTABHTb YpaBHeHWe npamof,
npHHajiexamesi 060HM OydKaM.

378, Ctopoust AB, BC, CD w DA ueTHpexyroibHHKA
ABCD 3amaHel COOTBeTCTBEHHO YpaBHeHHASMH bx - y =
4+13=0, 2x—7y—17=0, 3x+4+2y—13=0, 3x—
4y -+ 17 == 0. He onpenendas KoOpAHHAT BepUWIMH HTOTO Ye-
THIPEXYTrOJNbHHKA, COCTAaBUTb YPaBHEHHA €ro JuaroHaneli
AC u BD. . '

379. Uentp nyuxa npamerx o(2x+ 3y 5)<4 p(3x —
—y+2)=0 apasgerca oAHOR H3 BepPIIHH TPEYroOJbHHKA,
JABE BBICOTbI KOTOPOro ZaHbl YpPaBHEHHSAMH x— 4y - 1 =0,
2x4y-+1=0. CocraBuTb YypaBHCHHS ,CTOPOH 3TOrO Tpe-
yroJibHHKA.

§ 16. lNonsproe ypassenne npamoH

[Ipamas, npobedeHHas 4epes NOAKOC NePNEHRHKYAAPHO K JaHHOK
NpIMON, HasHBaeTcd ee HopMmaabo, O803nayuM Oyksok P Touky, B KO-
TOPOit HOPMaJb NepeceKaeT NPAMYIO; YCTRHOBHM K4 HOPMaJZH NOJOXN-
TefAbHOe HANMpaBJeHHe OT TOUKH O
K Touxke P, ¥Yroa, Ha KOTOPHA HYXKe
HO NOBEPHYTH MNOJSPHYIO OCb 10
HanoxeHuss ee Ha orpe3ok 0P, Gy-
AeM Ha3WBaTh NOMAPHHM  YIVIOM
HOPMaJIH.

380. Buiectn  mousipHoe
ypaBHeHHe RpsMoff, 3Hag ee
paccTofiHHe OT Nojioca p H
HNoASIPHBLIA Yroal HOPMaJdH d.

Pemenne 1-fi cnoco6, Ha
Zanuofi npsmofi s (pnc. 11) BO3b-

Puc. 11. MeM TIPOK3BOALHYIO Touky M ¢ mo-

JSpHHIMH KoopamHaTamMH f B O,

Touxy nepecencHHs npsMoft § ¢ ee HopMaNLIO oGoskayuM Cykso®t P. Hs
NPAMOYTOMBHOTO TpeyronbHuka OPM naxomum:

p
p -m- (l)

MH NOAyYnJK ypaBReHHe ¢ ABYMS TepeMeHHHMH @ M O, KoTOpOMY
YAOBAETROPSIOT KOODAHHATH BCAKOA TOWKA M, nexamef ua NpAMOR S,
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A He yJNOBZieTBOPAIOT KOOPAHRATH HHKAKON TOYKM, Ke JMexamiefi Ha srToil
npamofi. Caenosatensno, ypasHenme (1) #ABAsleTcsi YpapHeHHEM [pa-
Mot 5. Takum oGpasoM, 3ajada peniera.

2% cnoco6. Byaem paccuaTpHBaThb AEKAPTOBY NPAMOYTOABHYO
CHCTEMY KOODAMHAT, MONOMHTENLMAA MOAYOCH a0CMHCC KOTOPOA CoBNa-
Jaer ¢ MOAAPHOH OChIO 3ajaHRofl noxApHON cHcreMbl. B sTofi aekapro-
Bodt cHcTeMe WMeeM HOPMAJbHOe ypaBHEeHWe MpsMOA s:

reosa+ysina—p=40. (2)

BocnosbsyeMca (GOpMyNaMi Npeo6pasoBaHua NOJAPHHIX KOOPAKHAT B
BeXapTOBLE:
X == pcos B,

y==psin0. )

Ioacrasaaa B ypabienne (2) BMecTo X H ¥ Bupaxexusa (3), Doayanm:
p(cosOcosa 4-sinBsina)=p
HIR

—_—r
p“cos(ﬂ—a) ’

381. BriBecTH MnoOAspHOE YpaBHEHHe IHMPAMOH, ecaH
NaHbL:

1) yron B HakaoHa NpAMON K NOJAPHOH OCH H JJHHA
nepneHAUKyasApa p, ONYyINEHHOrO0 H3 MOJIOCa Ha 3Ty Nps-

myio. Hanucath ypasHenHe aTolt mpsiMoft B cilygae ﬁ=-g-°-,

p=3;

2) oTpe3oK a, KOTOPHI oOTceKaeT npsfMasa Ha monasap-
Hoft OCH, CYHTafA OT IOJIOCa, U NOJAAPHBIA YIOX « HOp-
Mand 3toft npamoll. Hamucars ypaBHenue astofi Apamodh

2
B cayyae @=2, g =— 51,

| 3) yron B maknoHa mpsAMoit K mOAApHON OCH H OTpe-
80K @, KOTOPHA oTcekaeT NpsiMas Ha NONAPHOR OCH, CUH-
Tasg or nomoca. Hanucath ypaBHeHwe 9TOH mpsamMol B cav-

) 4
yae f=7, a=6.

' 382. BuBecTH NOJApHOE ypaBHEHHE NPAMOMA, MPOXOAA-
meft uepe3 TouKy M;(p1361) ¥ HaKNOHEHHOH K NOJspHON
OCH TOA gmom B.

383. BhiBectu noJsapHOe ypaBHeHHe npaAMofl, npoxojs-
med uepes TOUKY M, (p;;_BS, NONAPHHY yros HopMmaJnn
KoTopo#i- paBeH «. '

384. CocTaBuTh ypaBHeHHe NPAMON, MNpOXOAALIEH de-
pe3 ToukH M;(p1;01) H Ma(po; B2).



FITABA 4

FEOMETPHUMECKHE CBOMCTBA JIHHUA
BTOPOI'O NOPALKA

§ 17. Oxpyxnocrs

YpapHedue
(x—aP+(@y—pr=r (1)
onpefeaseT OKpYXHocth paguyca R ¢ uearpom C(a; B).

Ecan IeHTP OKPYXHOCTH COBNAZaer ¢ HAUaI0M KOODAHHAT, T. e,

ecin @ = 0, § = 0, 70 ypabuenne (l) npRHEMaeT BHR
x2+y2=R2- {2)

385. CocraBUThb ypaBHEHHe OKPYXHOCTH B KaXXAOM H3
CeAYIOLHUX CAYvaeR:

1) uenTp OKpYXKHOCTH COBnazaeT ¢ HAYAJAOM KOOPIAHHAT
u ce paruyc R = 3;

2) UEHTpP OKPYXKHOCTH coBmazaer ¢ Toukofi C(2; —3)
K ee paguyc R =T7;

3) OKDYKHOCTH NpPOXOAMT Yepe3 HAYANO KOOPIAHHAT H
ee IEHTp copmajaer ¢ Touko# C(6; —8);

4) OKpPYXKHOCTb MPOXOAHT uyepe3 Touky A(2; 6) u ee
LeHTp coBnajgaer ¢ Toukod C(—1; 2);

5) toukn A(3; 2) u B(—1; 6) asasioTcad XOHIaMH Of-
HOTO H3 AHAMETPOB OKPYXKHOCTH;

6) LeHTp OKPYXXHOCTH COBNAfaeT ¢ HAUAJOM KOOPIHHAT
B npavaga 3x—4y-}+20=0 gsiadercs KacaTeabHOH K
OKPYXHOCTH; _

7) LeHTP OKPYKHOCTH coBmazaer ¢ Toukof C(i; —1) u
npsaMasa 58 — 12y 4 9 = 0 apaserca KacaTeAbHOA K OKpPyK-
HOOTH;

8) OKpYXHOCTb NPOXOAHT uepes TOukH A(3; 1) a
B(—1; 3), a ece uentp neXHT Ha NPAMOR X —y-—2 =10;:

9) OXpYXHOCTb NPOXOAHT dYepe3 TpH Touka A(l; 1),
B(l; —1) u C(2; 0):

10) oKpyXHOCTh NPOXOAMT Yepes TPH Toukd; M;(—1; 5),
Mz(-?;- '—2) Hu M3(5; 5). -
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386. Touka C(3; —1) aABameTca HEATPOM OKPYKHOCTH,
oTcexawoliefl Ha npaMo#t 2x — by - 18 =0 xopay, AauHa
Koropoit paBHa 6. COCTaBHTb ypaBHeHHe 3TOft OKPYIKHOCTH.

387. _!-Iannca'rb ypaBHeHHs  OKPYy:KHOCTEeHl  pazuyca

R=1V5, xacaomuxca npamoit x—2 —1=0 B Touke
M;(3; 1),

388. CocraBHTh ypaBHeHHE OKPYIKHOCTH, Kacalouiefics,
AByX napafinedbHblx npambix: 24 y—5=0, 2x4-y+
15 = 0, npuuem ogHol u3 HHX — B Touke A (2; 1).

389. CocraBurh YpaBHeHHH OKDYXKHOCTeli, KOTOpLIE MpoO-
xonar depes touky A(l; 0) u kacawoTcs ABYX mapannenb-
HuX OpaMbiX: 2x+yF+2=0, 2x4+y— 18 = 0.

390, CoctaBuTth ypaBHeHHe OKDYKHOCTH, KOTOpas, uMmesd
UeHTp Ha npamoit 2x 4y =0, xacaercs npaMbix 4x —
—~3y+10=0,4x—3y~-30=0.

391. CocraButs YypaBHEHHS OKDYKHOCTel, Kacalomluxcsa
IABYX MepeceKalomuxca OpaMplX: 7X —y—5=0, x4 ¢+
4 13 = 0, npuueM onHo#t H3 HUX — B Touke My(!; 2).

392, CocrapuTh ypaBHeHH: OKPYXKHOCTeH, NPOXOLAIIHX
gepes HavaJA0 KOOPAHHAT H KAaCAOMHXCA ABYX MNepecexalo-
MMXCT NpAMBIX: X 4+2¢—9=0,2x—y+4-2=0.

393. CocraBuTh ypaBHeHHS OKPYXHOCTeH, KOTOpLiE, MMes
DeHTpHl Ha npamon 4x —5y —3 =0, Kacaworca IpAMHX
2%x—3y—10=0,3x—2y+5=0.

394. Hanucate ypaBHEHHS OKPYXHOCTeH, OPOXOASIIHX
yepes Touky A(—1; 5) u kacaiolMXca ABYX mepeceKaio-
Hxca npambix: 3x4+4y—35=0, 4x+3y+ 14 =0.

395. Hanucate ypasHeHHS OKPYXKHOCTefl, Kacawluxcsa
rpex npsmbix: 4x—3Y—10=0, 3x —4y—5=0 u 3% —
— 4y —15=0.

396. Hamucate ypaBHeHHS OKPYXKHOCTefl, KacaiomIHXCs
Tpex npoammx: 3% 44y —35=0, 3x—4y—35=04u x —

397. Kakue H3 HIKeNDHBONHMHX ypaBHeHHA ompene-
asior okpyxuoctH? Hafirn mentp C u pagmyc R kaxzou
A3 HHX:

1) (¢ — 8§+ (y + 2)% =25; 2) (x4 2+ y*=64;

3) (x =5y 4(y+2¥=0; 4) x*4 (y — 5y =5;

5) * 4y —2x+4y—20=0;

6) x24 2 —2x 44y 14=0;

7N 24P 4+4x—20+5=0; 8) ¥+ y?+x=0;

9) 2+ yP-tbx—4y+ 14=0; 10) s24 24 y=0,.
69



398. YcraHOBHTb, KaKHe JIHHHH OIPERESIOTCS Cexyio-
IHMY ypaBHEHHAMH: .

) y=+Vi—=2; 6 y=15—V6i—%";
9) y==VB =22, T x==2—V0—4
8 x=—Vi—7o%; 8) x=—2+4V9—y?;
4) x=+4 V16 — 4%; 9)y=—3—]/2l—-4x—x2;
B) y=15+ V64 —2%;10) x=—5+ V40 —6y— &,

HN3006pasuth 3TH JHHUH HA YepTexke.

399, YcraHoBHTB, KakK pacmosioxeHa Touka A(l; —2)
OTHOCHTE/IBHO KaXKIOH H3 CJHeAYIOWIHX OKPYKHOCTEH — BHY-
TPH, BHe WM Ha KoHtype: 1) x2fy2=1; 2) x24 42 =25,
3) 24yt =09; 4) x4 y?—8r—4y—5=0; 5) x24~
M y2—10x 4 8y = 0.

400. OnmpelJenuTh YypaBHeHH¢ JMHHH LEHTPOB JABYX
OKPYKHOCTeH, 3aJaHHbIX YPaBHeHHAMH:

) (x=3+47=9 H{x+2P4(y—1P=1
2) (x+ 2P+ (y—1¥=16 u (x+ 2 + (g4 5)*=25;
3) 24+ P —4x4-6y=0 u 24y —06x=0;"

4) 2+ yl—x+2y=0 B2+ yP-5x-42y—1==0.

401. CocraBHTb ypaBHeHHe AHAMETPA OKPYXHOCTH X2 -~
4~y -+ 4% — 6y — 17 = 0, NepneEAHKYAAPHOTO K NPSIMOH
5¢42y—13=0.

402, BuiuucABTE Kparyafillee pacCTOSHHE OT TOYKH A0
OKPYKHOCTH B KaXJIOM H3 ClellylOWHX CAyyaes;

a) A(6; —8), 224 y2=9;

6) B(3; 9), 24 4> — 26x 4+ 30y 4 313 = 0;

B) C(—7; 2), x% -} 42 — 10x— 14y — 151 =0,

403. OnpejesdTb KOOPHHHATH TOUEK MHepecedeHHd NpA-
Mofi gx — Y+ 12 =0 u oxpyxdocta (¥*—2)2+4 (y—1)2 =
== 25.

404. Onpefienntbh, KaK pacrnojo)KeHa NOpAMas OTHOCHs
TeJbHO OKPYXHOCTH (MepecekaeT JH, KacaeTcs HJAH HPOXO-
IUT BHe e€e), €CJH MpAMasg H OKPYKXHOCTb 3afaHHl CJIeAylo-
UIMMH YpaBHEHHUAMH! !

) y=2x—3 0 X+ 9P —3x+2y—3=0;

9) y=Gx—5 H 5+ PF—8r-+2y+12=0; .

) y=x+10 1 22}y’ —1=0,
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405. Onpenennts, NPH KAKHX 3HAYCHUAX YIVIOBOrO KO-
sp¢puuvenTa B npamas y = kx

1) nmepecekaer OKpYKHOCTh X2+ y2— 10x 4 16 = 0;

2) KacaeTcs 3TOHl OKPYKHOCTH;

3) MpPOXOIHT BHe 3TOH OKPYHHOCTH.

406. BriBecTH YCNOBHe, TPH KOTOPOM MNpaMas Y == kx 4
- b xacaerca OKpYKHOCTH X% -+ y2 == R?,

407. CocTaBUTh YypaBHEHHe JHaMeTpa  OKPYKHOCTH
(x—2)24 (y+1)2= 16, npoxoastiero uepes cCepeiHHY
XOpAbl, OTCekaeMOA Ha npsaMoi x — 2y —3 = 0.

408. CocTaBHTb  ypaBHeHHe  XOPAH  OKpPYKHOCTH
(x —3)2+4 (y — 7)% = 169, neasweiica B Touke M(8,5; 3,5)
nonoaam.

409. OnpeneauTs AJAMHY XOPAK OKPYHHOCTH (¥ — 2)2 -
=+ (9 — 4)2 = 10, nenameiica B Touke A(l; 2) nonoaam.

410. IaHo ypaBHeHHe myuKa MpsiMbix o (x — 8y - 30) -
Y- B(x+ 5y —22) = 0. Hafitu npsiMule 3TOrO NyuYka, Ha
KOTOPBIX OKPYXKHOCTDh X2+ y2 — 2% - 2y — 14-= 0 oTceKaer

xopau maunol 23,

411, [Nauwt nse okpyxHocTH (x — m, )} + (y —n, )2 =R?,
(x —my)’+(y —nY==R] nepecexawoliyecs B To4YKax
Mi(x; yi) u Ma(xe; y2). HDoxasarb, uyro awbas oxpyx-
HOCTh, TIpoxondAiias gepe3 ToukH My, M., a Takke npsamas
MiM,, Moryr OHTH OOpeleseHkH 2pal.mem»lem BHIa
o [(e—m ) +(y—n,) — Ri] +B[(x — mﬁ +(y—n) —Ri}=
= ( npu HajpJjexauleM BbIGOpe YHCENT o H B.

412, CocTaBUTh YypaBHeHHe OKPYXHOCTH, TNpPOXOAsuUied
yepes Touky A(l; —1) u TOUKH nepeceueHus ABYX OKpYX-
Hoctefi: X2+ 12 4+2x—29—23 =0, 24 2 —6x4- 12y —
— 35 = 0.

413. CocTaBUTh YpaBHeHHe OKPYXKHOCTH, [ipOXondilei
yepes HayaJo KOOPIAHHAT U TOUKH IlepeceueHus ABYX OKPYXK-

Hocgeﬁ: (x+3)2+ (w+1)2=25 (x—2)24- (¢+4)2=

414. CocraBHTh ypaBHeHHe NMpsAMO#l, MpoXoAsniel gepes
TOUKM MepecedeHHd ABYX OKpYXKHOCTeN: %4 32 - Jo-— gy =
=0, 3243424+ 2¢4-y=0.

415. BEIUHCIHTD DACCTOSHHE OT LEeHTPa OKPYHKHOCTH
X2 4 y2 = 2x Ho npaAMOH, MPOXOAALLEH yepes TOUKH mepece-
YeHH ABYX OKpyXHocTell: X2 -4 42+ 5 — 8y -+ 1 =0, 2 4
e yt=3x 47y —25=20.

416. Onpegennts AAHRY oOHied XODAEl ABYX OKpPYXHO-
creli: 42 o= y2 = 10x — 10y = 0, x% + 4% + 6x 4- 2y — 40 = 0.
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417. IlenTp OKPYXKHOCTH JexXut Ha npaMofi x4y =0,
Cocrasuth ypaBHGHHE 3TOH OKPYKHOCTH, eCIH H3BECTHO,
YTO OHa NMPOXONHT Yepe3 TOYKH MepecedeHHs XBYX OKPYXK-
HOC'll‘gﬁ: (=12 (g+5)2="50, (x4 1)+ (y+1)?=

418, CocTaBuTh ypaBHeHHe KacaTeJbHOM K OKpPYXHOCTH
¥+ y2 =5 B Touke A(—1; 2).

419, CocraBuTh YpaBHeHHE KacaTeNbHON K OKPYXKHOCTH
(x--2)24 (y — 3)2 =25 B Touke A(—5; 7).

420. Ha oxpyxBOCTH 16x2 -4 16424 48%x — 8y —43 =0
HaliTh Touky M;, Oauxakuyio K npsaMoit 8x — 4y 4 73 == 0,
H BBIUHCJAHUTD pacCTosiHHe d OT TOuYKH M; Ao 3Tofl mpA-
MO1. .

421, Touka M (x1; Y1) JleXKHT Ha OKPYXHOCTH X2 py? ==
== R?, CocTaBiTh ypaBHeHHe KacaTelbHOR K 3TOH OKPYXHO-
eTH B TOuKe M.

422, Touyxa Mj(xy; @) JAEXAT HA OKPYXKHOCTH
(x—a)24 (y—p)2=R2 CocrasuTh YypaBHEHHE Kaca-
TeNbHON K 3TON OKPYMHOCTH B TOuke M.

423. OnpenesuTb OCTpHfi yros, o6pasoBaHHEBIA NpH Ie-
pecevenuy mpaMol 3X—y—1=0 H OKPYXKHOCTH
(*—2)24-42=5 (yraoMm MexAy NPsMOX H OKPYXHOCTHIO
HaspiBaeTCA Yroa MexAy MPAMOH H KacaTelbHOR K OKPYyx-
HOCTH, NpoBejieHHO#l B TOYKe WX lepecedyeHHs),

424, Onpenenurs, NOL KAaKHM YIVIOM NepecekaTca JBe
OKPYKHOCTH; (x—3)24 (y—1)2= 8§, (x—2)2 4
H- (y + 2)? =2 (yroM MeXAy I8yMH OKDYXKHOCTSAMH Ha-
3 ae-)rca YroNl MeXIY HX KacaTeJIbHRMH B TOYKe Mepece-
ueHus).

425. BeiBecTH ycaoBHe, NPH KOTOPOM ABE OKp;f}KHOCTH
(x—o)f+E—pF) =Rl (x—w)f+(F—RF=R; nepe-
CeKaOTCA NOA MPAMBIM YIVIOM.

426, JIoka3arb, YTO JBe OKPYXHOCTH

Pty —2mxy—2ny—m?+n?=0,
-y —=2nx+2my+ m? —n?=0

nepeceKaloTca Noa npamsmm yrgom.
427. s Touku A(-é-; —--§) npoBejelbl KacaTeéNbHHE

K OKPYKHOCTH X2 2 == 5. COCTaBHTb HX YpaBHeHHA.

428. s touku A(l; 6) mnposeseHb KacaTeJbHbie K
oxpyxHOCcTH X2+ §?4-2x — 19 == 0, CocraBuTh HX ypas-
HeHus,
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429, J1ano ypaBHeHHe Nyuka NPAMEX o (3rd- 4y —
we 10) - B(3x —y —5) = 0. Hahiru npsmule sToro myuka,
KOTODHle KacalTCH OKPYXKHOCTH X2 - 32 4 2x — 4y =0,

430. U3 rtouku A(4; 2) nposesieHn KacaTeNbHBEe K
oKpyxHOCcTH X2 -} 2 == 10. Onpegmenurs yrona, obpasosas-
HEIA 3THMH KacareJbHbIMU.

431. s toukun P(2; —3) mpoBemeHml KacaTeflbHBE K
OKpyXHOCTH (X —1)2+4 (y 4+ 5)2=4. Cocrasutb ypasHe-
HHE XOpiBl, COSZHHSIOILSH TOUKH KacaHHA.

432. V13 1oukn C(6; —8) mposemeHH KacaTeJNbHbe K
OKDYXHOCTH X2 4 32 = 2b. Buuucautp paccrosinde d OT
toukd C J0 XOpIbl, COEAHHAIOMEH TOYKH KacaHus.

433. Y3 touku P(—9; 3) nposefieEnt KacaTeNbHble K
OKPYXHOCTH X2 4= y2 — 6x 4 4y — 78 == 0, Boiyucaurs pac-
cTofnne d OT LHEHTPA OKPYKHOCTH A0 XOpHH, COeXUHAMeH
TOYKH KacaHHS.

434. Iz toukw M(4;—4) npoBelleHHl KacareabHbie X
okpyxHocTH X2+ 12 —6%+4 2y - 5=0. Bouncasts pam-
By d XOpZH, CoefiuHAIOMIell TOUKH KacaHus.

435. BoiuucnuTh AJNHHY KacaTeNbHOH, NPOBeXEHHON H3
roukd A(l; —2) K oxpyxuoctdH ¥+ 424+ x—3y—3 =0.

436, CocrasuTbh ypaBHEHUSI KAaCATeJbHBIX K OKPYXKHOCTH
x4yt 4 10x —2y 4+ 6 =0, mapaaneibHHX mpaMoit 2x 4

—7==0,

437. CocraBHTb YPaBHEHHsSI KacaTeJMbHHIX K OKPYXHOCTH
X 4y — 2x + 4y = 0, nepneHRHKYASPHHX K TPAMOH X —
—2y4+9=0.

438. CocTaBHTb ypaBHeHHe OKPYKHOCTH B NOJAPHBLIX KO-
OpIAHHMATaX MO AAHHOMY PalHyCy R M MOA#PHBHIM KOOpAWHA-
taM ueHrpa C(R; 6).

439, CocraBuTh ypaBHeHHEe OKPYXHOCTH B MOASAPHBIX KO«
OpAMHATAX IO NaHHOMY PagHycy R H MOASPHHIM KOODAHHA-
tTaM ueHTpa OkpyxuoctH: 1) C(R; 0); 2) C(R; m)3

3 c(R; 3); 9 (R —F)-
440, Onpeneautb NONspHBIE KOODAHHATHI LIEHTPa H pa-

AMYC KaXKIOH M3 CHSAYIOMHX OKpYxHOCTeH: 1) p == 4cos0;
9)" p=23sinf; 3) p=—2c0s8; 4) p=—~—Bsing;

5) P=6005(—§'-9); 6) p=8$in(9-%); 7 p=
=Ssin(-’§"-;—9).

441. OxpyXHOCTH S3ajaHH YypaBHeHHAMH B MOJsAD-
HHX KoopjHHaTax: 1) p=3 cos0; 2) p=—4sind;
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3) p = cos @ — sin 6. CocTaBHTb HX YpaBHEBHS B NeKapro-
BHX TPSAMOYrOAbHMX KOOPAHHATaX IIpA YCIAOBHHM, 4YTO
noNApHag OChb COBNAZaeT ¢ MONOXHTeNbHOA noayoceo Ox,
& MoJaic ~— C HayaaoM KOOPAHHAT,

442, OKpyXKHOCTH 33/aEN YpaBHEeHHSMH B JAeKapTOBLIX
NPSIMOYrONLHBIX KoopAuHatax: 1) x2-p2==ux; 2) x4
yt=—3x; 3) B4 yi=0y4 4) R4y =—y, b) x4
4 y2 = x4 y. CocraButh ypaBHEHUS STHX OKPYXKHOCTEH B
NMONSIPHEIX KOOPAHHATAX MPH YCAOBHH, YTO MOJASApPHES OCh
coBRaZaeT ¢ MOJOXHTeABHOA noayockiw Ox, a nonioc—
¢ HayaJoM KOOpRMHAT.

443, CocraBHTb NOJASApHOE aBHEHHE KacaTeJbHOH K
OKPYXKHOCTH p == R B TOuKe MJE% o).

§ 18. Aaaunc

DANKICOM HAaJLIBAETCH TIeOMETPHYECKOe MECTO TOYCK, ANA KOTOPHIX
CyMMa D3CCTOSHHA A0 ABYX OQUKCHPOBAHHHX TOUYEK NJOCKOCTH, HA3bie
paeMux (GOKYycAMH, ecTh NMOCTOSHEAA BeHYHHA, GJabmiasg, 9eM paccToss
Hue mexnay ooxycamu. [locTosHHYIO CYMMy PacCTOAHHA NPOU3IBO/BbHOY
TOUKH sanHnca Ko ¢OKycoB npHHNTO 0603Hagath uepes 2a. Poxycs
sanunca ofosxadalor OyksaMH Fy B Fg, pacecTofARHe MEXKAY HUMH —
yepes 2¢. ITo onpexexennio sanunca 2a > 2¢ i a > o.

Pne. 12, -

Tlycts Aagx snaune. Eca ocH AeKaproBoil npaMoyroJbhof cHCTeMH!
KOOpPAHHAT BNOpPaHHl TaK, 9TO (OKYCH AAHHOTO SIARICA PaclOIarantcs
Ha ocH alcmacc CHMMETDPHYHO OTHOCHTEIbHO HAYalda KOODAHHAT, TO B
sTOfl CHCTeME KOODJHHAT ypaBHeHHe AAHHOIO OSAJIHIICA HMEET BHE

x2 2
It Iy =l (1)

rae b=V a® — ¢?; ouesnauo, a > b. YpasHenne suna (1) HasuBaercs
KaHOHHYSCKHM YpaBHEHHMEM S/IHTICA.

Tlpn ykasannom BHOOPe cUCTeMB KOOPAMHAT OCH KOOPAHHAT
ABAAIOTCA OCAMH CHMMETDHE S/AJHNCA, & HAYAJAO0 KOODJHHAT — €ro ieH-
TpoM cHMMeTpHH (puc, 12)., OcH cuMMeTpMH 3AJHNCA HasHBAITCH
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OPOCTO 2r0 OCAMH, UEHTP CUMMETPHE —= NPOCTO LeHTpoM. TouKH, B KO-
TOPHIX IHBC MepeceKaer CBOH OCH, Ha3mMBaloTes ero Bepuindamu, Ha
pac. 12 sepmuRe sammmea ¢yte touku A’, A, B’ m B, Yacro ocamu
SANHMUCA HKa3LIBAIOTCA TaKKe otpeskd A'A == 2a n BB =a 2b; mMecte
¢ TeM otpesok OA = o Ha3eBA0T GOabIIOA TOMYOCHIO IAHACA, OTpe-
80K OB == b — mManioft NOAYOCHIO.

Ecar dokycn ommuiica pacaoioxkennt Ha och Oy (CHMMeTpuuHO
OTHOCHTEJARHO Havana KOOPAMHAT), TO ypaBHEHHe S/IHIICA HMeeT TOT e
Buf (1), HO B sTOM ciyuae b > g} ClenOBATENBHO, eI MH Xenaem
6ykeoit @ ofoanagate GOJAbWIYIO MOAYOCh, TO B ypaskeHHH (1) myxuo
Oykent a # b noMensaTe Mecramd, OpHako Ans yxoGcrsa opMyaHpOBOK
3ajay Mu ycaosHMca Oyxsofi @ scerXa o6osxauaTh 004YOCh, paciloo-
XenHyio Ha ocu Ox, 6YKBOA & — mOAYOChb, pacnoXomeHryio Ha ocd Qy,
HE3aBHCHMO OT TOrO, 4yto OGonpHie, @ HAu b. Ecau a = b, T0 ypaBHe«
gie (1) ompefenser OKPYXHOCTb, PACCMATPHBAEMYIO KaK QACTHHIA cays
Yall sanunca,

Ypeao

£ ==,

al

¢1e a—80AbIAR WOMYOCh, HASHIBAGTCA OSKCUCHTPACHTETOM SA/HNCA.
Ouesnano, & << 1 (ana okpymuocta & ==0). Ecan M(x; y) — npous-
BOJbHAA TOYKA SAAHNCA, TO OTpe3kd FiM wery u FoM == ry (puc. 12)
HasuBaoTCA QoKanbHHIMH pasHycama ToukH M, doxanbeuie papHycH
MOT'YT GHTL BBIYHCICHW [0 op-
MyJaM

rn=a-egx, rysmgq-gyr

Ewviu  snaunc  onpenesen
ypaBHenueM (1) # a>b, 1o
npaMbie

e, X Ew -

(puc. 12) wnaswmBalorca JHpex-
TpHCaMA svuIHnca (ecan b > a,
TO JHHPEKTPHCH OupeAeasiorca
YpaBHeHHAMH

b b
y"""'s's yﬂ?). Pue. 13,

Kaxaan pupextpuca ofsajaer caeAyiomuM CBOACTBOM: ecnd ¢ —
paccToRHME NPOMSBOALHOR TOUKH SANHIICA RO HEKOTOpOro oxyca,
d — paccrosinse or Toll e TOYKE A0 ORHOCTOPOHHeR ¢ 91uM (OKYCOM

r
ODHPEKTPHCH, TO OTHOUICHHe “"i" eCTh OOocToARHAA BeJHYHHA, paBHAan

SKCIEHTPHCHTETY SAVIHICA
r

_ﬂa.

d

Ecan zgse mirockoern o # P o6pasyioT OCTpHA yroa @, TO npoex-
UHER -Ha TNWOCKOCTL f§ OKPYXKHOCTH pajHyca @, JeXallell Ha MIoCKo-
CTH O, ABAfeTca SAAANC ¢ OOALIWOA NoAyochlo Q; Makag neayoch b
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£10T STHNCa onpefiengerea no thopmyae

be=gcosQ
(puc. 13).

Ecay KpywiILfi THAIHHBZP HMEET B KayecTBE HAMPABIAOMER OKPYH«
HOCTb pajHyca b, TO B CeUeHHH STOr0 UHAHHApPA ILIOCKOCTBIO, HaK/10-
HeHHON K OCH UHMHHAPZ DOA OCTPHIM YraoM ¢, OyEeT SaaMic, Manas
foAYoCk KOTOpOro pasHa b; Gombuias noy-
OChb 4 5TOr0 SWJAuNca Onpejenserca no
dhopumyne

b
sing

i ==

{puc. 14).

444. CocraBUTb ypaBHeHHE -
Jgunca, ¢oKyc KoToporo Jexar
Ha OCH abcumcc, CHMMeTPHUHO OT-
HOCHTe/IbHO Hawadaa KOODAMHAT,
sHad, KpoMe TOro, 4TO:

1) ero nonyock paBHbi 5 H 2;

2) ero Goabwas ocb pasHa 10,

Puc. 14. 32 pagc*roamae mMexay GoKycaMH
c=_§;

3) ero manan ock paBra 24, a paccrosHne MexAay QoKy-
camn 2¢ = 10;

4) paccroanue mexay ero (oxycamu 2¢ = 6 n 9KCUeH-

TPHCHTET &= =}

. 3 .
5) ero Goabuas och paaa 20, a SKCUEHTPHCHTET & == =}

12

6) ero manas ock pasHa 10, a sxcuenTpucHTeT €==733

7) paccrosiHHe MeMJIy €ro IHPeKTPHCAMH paBHO 5 H
paccTogHue Mexnay ¢oxycamu 2¢ = 4;

8) ero Goswwas ocb paBHA 8, a PacCTOAHHE MeXAy AH-
peKTpuCaMH paBHo 16;

93 ero MaJjas ochb paBHA 6, a pacCTOSHHE MeXIy AHPEeK«
TpncaMu pasno 13;

l(l)) paccrosinne MeXAy ero AHPeKTpHCaMH paBHO 32 H

==,

445. CocraButh ypaBHeHHe 3anunca, Goxycw KOTOPOro
JAEXAT HA OCH OPAMHAT, CHMMETPHYHO OTHOCHTERbHO Ha-
yaja KoopxHuHar, 3Has, KpOMe TOro, 4YTO:

1} ero moayocH paBHBl COOTBETCTBEHHO 7 H 2;

2) ero Goabiras och paBHa 10, a paccroaHHe MexAy ¢o-
KycaMHu 2¢ = §8;
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3) paccrosinme Mexay ero dorycamu 2¢ == 24 u sKcCieH-
TPHCHTET &= 73 ;
4) ero Manas oCbh pasHa 16, a SKCUSHTPUCHTET s-=-‘-;-',
5) paccroanne Mexay ero ¢oxycamu 2¢ = 6 n paccros-

HHUe MEXIY AUpeKTpucamu papho 16 %‘,
6) paccrosHmMe MeXAy ero AuMpeKTpHCAMU PaBHO 10%-

H SKCUCHTPHCUTET € == %—.

448. OnpenfenuTh MOJAYOCH KaXKAOro H3 CJASAVIOMHUX 3J-
JIRMCOB;

DE+L =1 9 g p=1; 3) 24252 =25
4) 1 4 By? = 15; 5) 442 4 952 =25; 6) 922 + 22 = I;

7) 2+ 42=1; 8) 1622+ 2 =16; 9) B2+ 9y =13V
10) 922 -} g2 o= L.

447. HNan saaunc 9x2 4 2542 = 225, Haitru: 1) ero
noayocH; 2) ¢orycn; 3) sKkcueHTpucuTeT} 4] YpaBHeHHS IH-
PEKTPHC.

448. BHyHCcauThL NAOMAXE UETHPEXYroJbHHKA, KBE Bep-
UIHHBE KOTOPOro JAexart B ($okycax anaunca x2 - 5y2 =20,
a JBe ApyrHe COBHANAIOT ¢ KOHLUAMH €r0 MaJoit OCH.

449, J1an sannnc 9x? 4 5y? == 45, Hafitu: 1) ero moay-
ocH; 2) dokycn; 3) sKcUeHTPHUCHTEY; 4) ypaBHEHUA AUPEK-
TPHC.

450, BuluHCNNTEL NAOMAIb YETHPEXYIOAbHHUKA, KB Bep-
IIAELI KOTOPOro Jexar B ¢okrycax amaunca 9x2 4= 542 = 1,
ABe NpyTHe COBMAZaiOT C KOHWAMHE €ro MaJiofi OCH.

451. Buycauth paccrosiie ot ¢okyca F(c; 0) saaunca

X2 y?
& tE=l
IO ONHOCTOPOHHER ¢ 3THM (POKYCOM AUPEKTPHCH.
452, l'[?nbaysgr:b OZHUM NUDKYJeM, IIOCTPOUTh (OKYCH
sanmnica 3= -+ 4 == 1 (cunras, uto H30GPaXKEHH OCH KOOp-
AnHAT ¥ 3ajaHa MacwtabHan eIHHULA).

2
453. Ha saaunce %;— -4 !’T= 1 usafiTu Touku, abcumucca
KOTOpHIX paBHa — 3.
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454, Onpenennrh, kakue H3 Touek A,{(—2;3), A5(2; —2),
As(2; —4), As(—1; 3), As(—4; —3), Ae(35 —1), A2(3; —2),
As(2; 1), As(0; 15) u Aw(0; — 16) nexar Ha saannce
8x2 - by? = 77, KakHe BHYTPHM U KaKue BHe ero.

455, YCTaHOBHTb, KaKHe JHHUH ONperessioTcs cJe-

JYIOUIUMH ypapHenusamu: 1) y=- —2- Vib—x% 2) y==

=2V == 2 VI=F Q) =+ VI
H3obpasutp 5TH JHHHH Ha depTexe.

2
456. DKCHEHTPHCHTET SJJAKHMNCA g=—, tdboxaaLHBIA pa-

nuyc ToukH M saaunca paped 10, Buiuucauth paccrosinue
oT TouykH M 10 OZHOCTOpOHHeH ¢ 3THM ()OKycOM AHpeK-
TPHCHI, '

2
457. DKcUeHTPHCHTET SAJNMNCE €=, PAcCTOfHHE OT

Touk® M 9aAMNCa KO AMpeKTpHcH pasHo 20. Boiumcaunth
paccronuue or Toukn M 10 $oxyca, OXHOCTOPOHHETO C TOH
JAUPEKTPHCOMN. \ .

458, Jana rouka M, (2; —_ -g—) Ha sSJJmnce % +—%— = |
COCTaBHThL YPaBHEHHs NPsSMbIX, HA KOTOPHX JexXar (hoKaJbe
Hhle¢ paauychl TOYKH M.

459. VGeansuinch, uro toyka M;{—4; 2,4) JAexur Ha

2 2
sanunce oz + 4= =1, onpeneuTs (oKaNbHHE pANHYCH
TOYKH M;,
460. DKcueHTPUCHTET SMIHNCA s===—1-, IeHTP ero cosna-

Aaer ¢ HayajJoOM KOOPAHHAT, OnHH HS tokycoB (—2; 0).
Buoiunesuth paccrosuue or ToukH M, snnumca ¢ abeiuccof,
paBHOR 2, A0 AMPEKTPHCH, OAHOCTOPOHHeA ¢ MaHEEIM ¢o-
KYCOM.

1
461, DKCUECHTPHCATET SJMHMCA € ==, UEHTD €ro cosna-

JlaeT C HAvaJOM KOOPAMHAT, OQHA H3 THPEKTPHC JaHa ypaB-
HeHHeM X = 16, BuoiuHcauTh paccrosHué or ToukH M; sn-
Aunca ¢ abcenuccoft, pasHofi —4, Ao ¢okyca, OAROCTOPOH-
Hero ¢ IaHHOW AWPEKTPHCOH.

2 2
462. Onpelenuts TOYKH 3IAMHICA "1%6"'"%‘6‘“1' pac-
CTOfIHHE KOTOPHX X0 npasoro tokyca paBro l4£
463. OmpefelnTh TOYKH 9AAMNCA -f—s— +-y7—== I, pac-
CTOsIHME KOTOPLIX A0 Jeporo ¢oxyca papHO 2,5,
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2 2
464. Uepea okyc sanumca 5= + 4= =1 nposenen mep-

NeHAUKYJAp K ero Goabiofi ocH. OmnpefeAxTs PacCTOARUSA
OT TOYEeK MepeceyeHusi 3TOTO MePMNeHAMKYIAPa ¢ SJJHINCOM
no ¢okycos.

465, Cocrasurh ypaBsBeHHE SJJHNCA, (OKYCH KOTOPOI'oO
PacmoNOIKeHH Ha OCH aBGCUHCC, CHMMETPUUHO OTHOCHTENBHO
Hayana KOOPAMHAT, €C/TH JAHbL:

1) rouka M,(~— 2 V5; 2) saaunca u ero manan noay-
ocb 0 = 3;

2)4 rouka M;(2; — 2) sanmunca H ero 6oJblias NONYOCh
a==4;

3) rouxn M;(4; — V3) u M,(2VZ; 3) samunca;

4) rouka M,(V15; — 1) sanunca u paccTosiRHe MeXIY
ero dorycaMu 2¢=S8§;

b) Touka M, (2; --g—) JJHICA B ero SKCHEHTPUCHTET
2
8=—3-=

6) rouka M,(8; 12) saaunca m paccrosuve ry =20 or
Hee 70 neporo (pokyca;

7) Touka M,(— V5; 2) Y\g
SANKICA U paccToAHHe Me-

KAy €ero JAHPEeKTPHCAMH , ¢
pasio 10,

466. Onpeaenutp 3Kc-
UCHTPHCHTET € 9JIHNCa, 7 7 Z
£Can:

1) ero mManaa ocb BUA-
Ha u3 (OKYCOB MOA YIVIOM
B 60°%

2) oTpe3ox Mexny Poxy-
CaMH BHAEH H3 BepIIHH Ma-
JJOU OCH OA, NPAAMBIM YIJIOM;

3) paccrosiHHe MeXIy OUPEKTPHCAMH B TPH pasa 0oJb-
lie PacCTOAHUA MEXAY bOKyCaMH, .

4) oTpe3oK MNeprHeHRUKYASApa, ONYILEHHOTO H3 LEHTPA
9JAHMNACA HA ero JUPEeKTPHUCY, AeAHTCS BePLIHHOH SJINNCA
nonoJiaM.

467. Yepes ¢oxkyc F safunca npopeieH TepNeHIHKYJAP
Kk ero Gosbtliofi ock (puc. 15). Onpeneantb, Mp# KaKoM 3Ha-

YeHHY SKCUEHTPHCHTeTa 3aaumca oTpesku AB u OC Gyayr
napanienbHbl,

Puc. 15.

69



468. CocraBuTh ypaBHéNHe S/AJHACA € HONYOCAMH a, b B
neurpoM C(xo; Ho), €CAH H3BECTHO, YTO OCH CHMMETDPHH 3J-
JMNCca mapasjeabHsl OCAM KOOpZAHHAT.

489, Danunc xacaercss ocH aGcmmce B Touke A(3; 0) 1
ocH opauHaT B Touke B(0; —4). CocraBaTh ypaBHeHHe
STOrO 3JJMIICA, 3HAN, YTO ero OCH CUMMeTPHH NapaniefbHh
KOOPAKHATHEIM OCSM.

470. Touka C(— 3; 2) sBAsfeTcAa UEHTPOM 2JMLIHIICa, Ka-
caioulerocs oGeHX koopaMHATHHX ocefi, CocTaBuUTb ypaB-
HEHHE 3TOTO AJJIKICA, 3HAA, YTO €r0 OCH CHMMeTpHH napal-
JesbHb! KOOPJAUHATHBIM OCSIM,

471, YcTaHOBHTb, YTO KaXK[0e U3 CASAYIOLMX ypaBHEHHH
OmpefesieT SAMHNC, W HAATH XOOpAHHATH ero ueHtpa C,
MOAYOCH, SKCUEHTPHCHTET ¥ YPAaBHeHHS AHPEKTPHC!

1) 5x2 4-9y2 — 30x - 18y 4- 9 == 0;

2) 16x2 4 25y2 - 32x — 100y — 284 = 0;

3) 4x2 43y —8x 412y —32=0.

472, YcraroBuTb, KaKHe JIHHHH ONpEeNAOTCA CIeRyioe
IHMH YpaBHeHHAMH:

) ym—74 2 V6T 6x— 2%

9 y=1—3V —bxr—
3) x=—2V —5—6y— 4%
4) x=—5+5 VEF Y~

M306pa3uth 9TH AHHEK HA yepTexke.

473. CocTaBHTL YpaBHEHHe 3JJHICA, 3HafA, YTO!

1) ero Gonpmas ocb paBHa 26 ® QOKyCH CYTh
Fi1(—=10;0), Fz2(14; 0);
F (]) ero Majas ock paBHa 2 nm okyce cyts Fi(—1; —1),

2(17 1);

3) ero $okycr cyTh F; (—-— 2; -3—) » Fo (2; —--32-) H SKCieH-
TPHACHTET a=-§§-;

4) ero ¢okyew cyte Fi(l; 3), Fa(3; 1) m paccrogHue
MeXAy AHpexTpHcaMu pasHo 12 V2.

474, CocTaBHTh YpaBHEHHe SJTANCA, €CJAH H3BECTHHI €ro
SKCUEHTPHCHTET s=—2-, ¢okyc F(2; 1) # ypaBHeHHe cOOT-
BETCTBYIOLIeR AWPEKTPHCH X — 5 = 0,
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475. CoCTaBHTh YpPaBHEHHE SJJIUIICA, €CATH MIBECTHH ero
SKCUEHTPHCHTET e=—‘-, dokyc F(—4; 1) » ypapHeHue

COOTBETCTBYWIEH AHPERTpUCH Yy 3 = 0.

476. Touka A(— 3; — B) nexuT Ha sanunce, Poxkye Ko-
roporo F(—1; — 4), a COOTBeTCTBYIOLIaf AHPEKTPHCA XAHA
ypaBHeHHeM X —2=={, CocraBHTb YypaBHEHHe 3TOr0 3J-
JIHTICA.

477, CocraBuTh ypaBHeHHe JLIMICA, €CMM H3BECTHH €ro
SKCLEHTDHCHTET & ==-1-. dokyc F(3; 0) u ypaBHeHHe COOT-

BeTcThyIomell gupekTpuch x-+y—1=0.

478, Touxa M;(2; — 1) nexuT Ha sanHNCe, POKYE KOTO-
poro F(1; 0), a cooTBercTByOIlas AHPEKTPHCA HaHA ypaB-
HeHpeM 2X — y — 10 = 0. CocraBHTb ypaBHeHHE STOrO 3.-
aumca,

479. Touka M.(3; —I1) saBasgercA KOHUOM MaJoi ocH
SAARNCca, GOKYyCH KOTOPOTO Jexar Ha mpaMod y -+ 6=0.
CocraBiTh ypasmeH#de 3TOr0 3JJHICA, 3HAaS €ro SKCIEHTpHA-
CHTET & == -Kg_g- .

480. Hality Touku mepeceveHns npaMof x 42y —7 =0
g sJadnca x2 -+ 4y2 = 25?

481. Hafitu Touxry nepeceuerns npsamoit 3x-+10y—26=0
9 saAunca %;— -+ -"!41 ==,

482, Hafitn Touks nepeceuenns npamoll 3x—4y—40=0
U SJJHNCA -lx%- -+ -yg—z =1.

483. Onpenenntb, KAK PacnojioxkeHa NpaAMas OTHOCHU-
TeJbHO SJIHICA; Nepecekaer JH, Kacaerci H/IH NPOXOAHT
BHE ero, ecly NpsMas # SJJIHNC 3aKaHBl CASRYIOIHMH YpaB-
HeHHAMI:

1) 2x —y—3=0, 2 2¢x+y—10=0,
xs y2 e B mx—2 y—2= .
w5 =N s+ =5

3) 3x <42y —20=0,
2
T+t
484. Onpenesuth, NPYU KAKHX 3HAYEHHAX M NPAMAS § ==
= —X-m
1) mepecexaer 3anHNC -’2%+-"’-';—== 1; 2) kacaerca eroyp
3) npoxoguT BHe STOrO SMAJHICA,
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485. BoipacTH yc/10BHe, MPH KOTOPOM MpAMAs §f = kxd4-m
KacaerTcs SAMRNCA —7 -+ =1,

486, CocraBuWTh YypaBHeRHe KacaTeNbHOH K S/JHICY
‘;,{;' ~+ %:-= I B ero Touxe M;(x; ).

2 2
487. Ooxa3ath, 4TO XacaTelbHbie K SJAHNCY %; + -%? =

== |, NpOBeJleHHble B KOHLAX OXHOMO H TOrO Xe JAUAMerpa,
napaanensnsl, (JInaMerpoM 3JuMIca HaswiBaetrcs ero xop-
J1a, NpOXoAsulaa uepes LEHTP.)

488. Cocraputh ypaBHelus KacaTeNbHBIX K 3JJIHACY

"1:503' + g;—s == 1, napanjenvHuix npamMoft 3x--2¢ 47 =0.

489. CocraBHTb ypaBHEeHHS KacaTelbHHX K SJLTHICY
X2 4 432 = 20, nepnenIUKYNSIPHHX K NPAMOA 2X—2y—13=

——
N— .

2 2
490, IpoBecTH KacaTelMbible K 3IHICY 533-+-%4—-—-l

napasienpHo npamoft 4x — 2y 4 23 = 0 ¥ BLIYHCAUTDH pac-
CTosTHUE d MEXNY HHMH,

2 2
491. Ha sanunce f—8-+-‘:3—=1 Hafity TOuky M,, Gau-

Kafimyo Kk npamol 2% — 3y + 25 =0, ¥ BHUHCAHTB pac-
crosgure d ot Toukn M, so arofi mpsaMoi.

492, H3 Toukn A(—lég; -g—) UpoBEeIeHH KacaTesbHbIe

2 2
K 9ANAnCY %0-+-%-=1. COCTaBHTh WX YpABHEHUS.

493, I/Ie'é TOUKH C(10; — 8) npoBeaeRs KacaTe/fbHHe K
s/THncy 3‘2-5-+-%§-= 1. CocraButk ypaBHeHWe XOpasl, €O-
eAHHAIOMEeR TOYKH KacaHHA.

494, U3 moyku P(— 16; 9) upoBefseHsl KacaTeJbHBE K

2 2 .
SAIHIICY %— 4 -%—- = ]. Boiuncants paccrosnne d OT TOUKY

P no XOpAw 3AMMNCA, COSNMHSNIOIEA TOUKH KACaHWA.

495. Sannnc npoxoaut uwepes touky A(4; — 1) m xa-
caerca mnpamoft x4y —10==0. Cocrasurp ypaBseHHe
STOrO 3JUNCA NPH YCAOBHH, UTO €['0 OCH COBMAXQIOT C OCH-
MH KOCOpAHHAT.

496. CocraBsuTh ypaBHeHUe 3/JIHIICA, Kacalolleroca ABYX
npaMeix 3x — 2y — 20 =0, ¥ + 6y — 20 == 0, npu ycaosuwu,
YTO €r0 OCH COBMAaZaioT ¢ OCAMH KOOpPAHHAT.

497. IlokasaTh, 4TO NpPOH3BeleHHe PACCTOAHHHA OT UeH-
Tpa SAJHNCA A0 TOYKH nepecedeHus JI0O0MA ero KacaTeanHod
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¢ tdokanpHoh OCLIO H N0 OCHOBAHAS MePNEHANKYAADA, GRY-
IICHHOTO B3 TOYKH KacaHHs Ha (OKaJLHYIO OChb, eCTh BelNH-
YHHA TIOCTOSIHHAA, paBHasA KBaZpaTy OOJBIION MOJyOCH 9~
JHMCA.

498. ITokasatb, YTO MpPOH3BeNeHHe PACCTOAHHA OT POKy-
COB 10 J/MOOOH KacaTeqbHOR K SJJMNCY pPaBHO KBaapaTy
Manofl moJayocH.

499. ITpamaa ¥ — y — 5 == 0 Kacaercs aanunca, Hpokycsl
KOTOpOro Haxomsrcs B toukax Fy(—3; 0) u Fs(3; 0). Co-
CTaBHTb YpaBHEHHe 3TOMO 3/HICA,

500. CocTaBHTb ypaBHeHHe SJ/JIHMCA, POKYCH KOTOPOTO
pacnoyioXeHbl Ha OcH abCHUCC CHMMETPHUYHO OTHOCHMTEJBHO
Ha4yaMla KOOpIMHAT, eC/IH H3BeCTHH YpaBHEHHe KacaTeabHOH
K saanncy 3x + 10y — 25 = 0 u ero manag nojyocs b = 2.

501. lokasa'Th, uTO Mpsaman, KacamoULasacsa S//HNCA B He-
koTopoit Touke M, cocTaBaser paBHble YriH C (OKAJILHHIME
paguycamu FyM, FoM u npoxomut BHe yraa F\MPF,,

502. U3 neporo d¢okyca sanunca :—5 +-g;—=l noa Ty-

neIM YIAoM o K ocu Ox Hampasjen Jyu cBera. HaBecrTHo,
yro tg o =—2. Jlofiaa Ao saaunca, Aya 0T HEro OTPa3HICH.
CocTaBuTh ypaBHeHHe OpAMOfi, Ha KOTOPOH JIEXKHT OTpa-
AKeHHBIH Ny4,

503. OnpemeauTb TOUKH MNEpeceYeHHA HABYX SJJHNCOB:
X2 0y2 —45 =0, 224+ 92 —6x— 27 =0.

504, V6eansmuce, yTo ABa sanunca nix2-tm2yt—msind=
== 0, m2x2 4 n2yt — mn2 = (0 (m 5= n) nepecexkaoTcs B Ue-
ThipeX TOYKAX, JeXalluX Ha OKPYXKHOCTH C HEHTPOM B Ha-
yaJe KOOpAHHAT, ONPeleaHTh paiuyc R 3Tolt OKpPYXKHOCTH.

505. Jipe myockocTH o # B obpasyior yroa ¢ ==30°
Onpenennts DOAYOCH 3J/HICE, TOMYYEHHOrO NpPOEKTHPOBA-
HHEM Ha TJIOCKOCTb P OKPYXKHOCTH pagmyca R = 10, nema-
e# Ha IVIOCKOCTH . . .

506. dnawnc, Majsas MNOJAYyOoCh KOTOpOro paBHa 6, fAB-
Jasercst npoeknued OKPYKHOCTH paauyca R == 12, Onpege-
JHTH YroJ ¢ MeXIy NJIOCKOCTAMH, B KOTOPHIX NeXaT 3J-
JIHMC H OKPYKHOCTD.,

507. Hanpasasiome# Xpyrioro HBAHHAPA HABARETCH
OKPY:KHOCTb pagmuyca R == 8. OnpefieuTh NOAYOCH SJLHM-
ca, MOJIYUeHHOTO B CeYyeHHH 3TOr0 LHUAHHAPA MAOCKOCTBIO,
HAKJIOHEHHOH K €ro OCH MOx yraom ¢ == 30°

508. HanpapasiomeR Kpyrjioro UKJIHHADA SBASETCS
OKpyXHOcTh pazmyca R== V3. Onpenenuts, monx KakeHm
YIMIOM K OCH LHAHRAPA HYXKHO ero Mepeceub MNJIOCKOCTBIO,
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qroﬁg B CEUEHHH MOMYUHTH SJIHNC C GOMBUIOH TMOMYOCHIO

Q=2
509. PaBHOMepHEIM cxarHeM (MAM PaBHOMePHEIM pac-
TAMEHHEM) TJIOCKOCTH K ocH a0CHHCC Ha3biBaeTes TaKoe
npeofpasoBanyie TOYEK MJIOCKOCTH, IPU KOTOPOM NMPOH3BO/b-
Haa Touka M(x; y) nepemewaerca B TOuRy M'(x; ¥)
(pnc, 16) Tak, uro ¥’ = x, ¥ = qy, rae g > 0 — nocrodH-
Has, HasuiBaeMas xoshdunues-

¥ TOM pPaBHOMEpPHOrO CXKaTHs.
%' | AranoruuHo  ompenensercs
i ?M PABHOMEpPHOe CXKaTHe MVIOCKOCTH
] || .
y/4 ’
| A
: |
f |
i
A i
Pue. 16. Puc. 17.

x och Oy npm nomowu ypasHeHnfi +' =gqx, y' =y
(puc. 17).

Onpeniesnts, B Kakylo JUHHIO NpeoGpasyeTcs OKPYX-
HOCTB X% - 42 = 25, ecau K05 HIHEHT PABHOMEPHOTO CXKa-

THA IJIOCKOCTH K OocH afcuyce ¢ ==.

510, Kos¢pduuueHT paBHOMEPHOro cxaTuf MJOCKOCTH K
ocu Oy pasen 4+ OnpefennTs ypapHenue JIMHHH, B KOTO-

2 2
pylo Mpu TakoM CXXaTHH npeo6pasyeTcs SJIHNC -1% + -%- =
= l.

511. HaATH ypaBHeHme JuHMH, B KoTOpYio NpeoGpa-

2 2
syeres smmunc 5=+ %=1 npu ZByx mocnezoparesbHbIX

PaBHOMEpHbIX CKATHAX NJOCKOCTH K KOODAMHATHBIM OCAM,

eCTH KO3pDHIHEHTH PaBHOMEPHOIO CXATHA NJAOCKOCTH K
4

ocaM Ox n Oy paBHHI COOTBETCTBeHHO 3 H =

612, Onpexenuth K03 PHLUHEHT ¢ PaBHOMEPHOTO CXaTHA

MI0CKOCTH K ocH Ox, tpu KOTOpPOM 3JIJHIIC 35-6-+-y§- =1

2 2
mpeoGpasyeTes B SMMHNC 5z + 4= =1,
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513. Onpeneautsy Ko3bPHUHEHT ¢ PABHOMEPHOTO CXRATHA

2 2
nAockocTr K oca Oy, MPH KOTOPOM SaMHNG 5+ 4= =1
2 2
npeo6pasyerca B SJJHNC -gg+%5-== L.
814, Onpesgeants xosdpPHUAEBTH ¢4 H g2 ABYX nOCTelO+
BAaTeJNBbHKEIX PABHOMEPHHX CXATHA MioCKocTH K ocam Ox u

Oy, npH KOTOPHIX S/IIHTC -g—;—+%2-=l npeoGpasyerca B
OKPYXHOCTb x2 4 12 == 16,

§ 19. TunepGona

Cunep6oofl HAsHBASTCH CEOMETPHYECKOe MECTO TOYeK, MJd4 KOTOo-
PHX PasHOCTL PacCTOMHHA OT ABYX (HKCHPOBAHHHIX TOYEK [MIIOCKOCTH,
HasHBaeMHX (OKYcaMH, €cTh NOCTOAHHAA BeNHYAHA; YKa3aHHad pas-
HOCTL Gepercs 1o afCOMIOTHOMY 3HAUEHAID H 0603Hagaercd OOHMHO
uepes 2a. Qokycw runepSonam obosuavaioT GyxksamH Fy uw Fa, paccros-

HHe MeXKay HHMH—uepea 2¢. ITo ompeneaensio runepboan 2a << 2¢,
WIA @ << C.

1
~— § ——e— § —

Pac. 18

ITyers nana ranepbona. Ecan ocm SexapToBofi NpAMOYrofsHOA cu-
CTeMBl KOODAHHAT BHIGPAHE T4K, 9TO (OKYCH RaHHOR rHNepSOAM pace
MONATAOTCA HA OCH a0CIHCC CHMMETPHYHO OTHOCHTEJBHO HawajJa Koop-
LHHAT, TO B STOH CcHCTEM@ KOODAHHAT ypaBHeHHe THNEpOONMW HMeer BHX

¥3 2
o=t (1)

e b=V E—az. Ypasreune Buga (1) HasHBaeTcd KaHOHHYSCKHM
ypasHeHHeM runepGoanl Ilpr ykasakHOM BHOGOpe CHCTEMB KOODAHHAT
OCH KOODAHHAT SBJAAIOTCE OCAMH CHMMeTPUH rHRepSoin, a Havlalao
KOODJAHHAT — e HeHTpoM cumMeTpun (pHc. 18). OcH cHMMeTpnu rumep-
GonH HASLIBAIOTCS NPOCTO ee OCAMH, UEHATP CHMMETpPHH — UEHTPOM
runepbossl, I'nnepGona mnepecekaer OXHY M3 CBOHX oOcefl; TOUKH
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nepeceyeHns HaswBaloTes Bepwuyamy rudepBoan. Ha puc, 18 sepumnm
runepGoast cyTh Toukd A’ 8 A,

PAMOYTOJBHHK CO CTOpoHaMu 20 M 2b, pacnONOMEHHBI CHMMeT-
PHYHO OTHOCHTENBHO OCeA rEnepbONLl H KacalOulHACS ee B BepIHHAKX,
Ha3pBaeTcd OCHOBHLIM npamoim.nbnnxou runepOovn,

OTpeskn anHHOo# 20 w 2b, coefuAAioHe CepefHHE CTODOH QCHOB-
HOr0 RPAMOYLOJBHHKA TROCPOOAH, TaKKe Ha3bBAlOT ¢ ocaAMHA, [uaro-
HAl¥ OCHOBHOTO MNPSMOYrnibHHKA (HEOrpaHHYEHHD MPOAOIKEHHBIE)
SBAROTCA ACHMOTOTAMH FHMEPOGOIH; HX yPaBHEHHS CYTb:

¥ a® y= ax

YpaeHeHnne
— st = 2

onpexenser rHnepSony, CHMMETDPHUYHYIO OTHOCHTENbHO KOOPAHHATHEIX
ocell ¢ (ogycamu Ha ocu OpauHAT, ypaBreH#e (2),xak u ypasuenue (1),
Ha3blBAeTCA KaHOHHMYeCKHM YypaBHeHMeM rHmepSogbl; B IT0M CAYYae
NOCTORHIIAA DPasSHOCTL PACCTONHHMA OT MHPOH3BOABHOX TOUKM rHRepbOab
2o (oxycos pasHa 2b,

Hee ranep6oan, KoTopHe ONPEAEAAIOTC YPABHEHASMY

x? y2 x? yz
=l et

B ONHOff H TOR e CHCTeMe KOODAMHAT, HA3LIBAIOTCA CONPAMEHHBIMA.
ICHnepGosta ¢ paBHHMH NOAYOSACMH (@ == ) Ra3HIBAaeTCA PaBHOCTO-
pOHHEH; ee KaHOHHYeCKOe yPaBHEHHe UMeeT BHA

P=yi=0a? am —xl4yim=ad
Yucao

gm=—

a

.

TAe @-— paccrogHue 0T HEHTpa runepboNal A0 ee BepUINHM, HA3HIBACTCA
SKCUEHTpHCHTeTOM rinepboasl. OueBHANO, Aaa JioGoit runepfontr & > 1.
Ecmr M{x; y) — npon3sonbHas Touka runepGosnl, T0 OTpeskr FiM
n FoM {cw. pHe, 18) waswBawTca doxajsbHBIME paguycaMy Touku M,
DoxanbHHe PARHYCH THYEK NPaBof BeTBH rHIepSONH BLIYHCARIOTCSE IO
PopMyaam

r==gr<4a rp=gyr—a,

¢dokanbipe paARyCH TOYeK NeBofi BeTBH — no dopmynam
fimme—fx =0, [rygmm-—gx-aq.

Ecay rumep6ona saganra ypasHeHueMm (1), TO npaMbie, onpenmenses
Mhle YpaBHeHHAMH

x--.—’ X == —

sl

Hasbisalorces ee nHpextpHcaMd (cM. puc, 18). Ecawm runep6ona sagaHa
ypasHeHHeM (2), TO AMPEKTPHCH ONPEALNAIOTCS YpABHEHHAMHA
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Kamaas nupexrpuca oSaafacT crelyoimuM cBofictooM: ecam
r — paccTosiiHe OT WPOU3BOTbHOA TOYKH rHAEpPOONM A0 HekoToporo ¢o-
Kyca, d — pacCTofHHe OT TOH XC TOYKH A0 ONHOCTOPOHHEH C STHM
r
(POKYyCOM ANPEeKTPHCH, TO OTHOUICHHe 5~ €CThb NOCTOSHHAS BeaRdnNa,
paBHas aKCHEHTPHCHTETY TunepGosnn:

———=3.

d

515. Cocrasuts ypaBHeHue rumepGoibi, PoKyck Koropoit
pacnosoxKeHbl Ha OCH aGCUHCC CHMMETPHYHO OTHOCHTEIbHO
Hadana KOOPAMHAT, 3Has, KPOMe TOro, 4To:

1) eeocH 2a=10u 2b = 8§;

2) paccroanne mexay dokycamn 2¢ = 10 u ocb 2b = §;

3) paccrosinde Mexay cQokycaMi 2¢ =6 u SKCLeHTpH-

CHTET &= 3}
4) ocb 2a¢ = 16 1 3KCHeHTPUCHTET s=-54-;

5) ypaBHeHUs aCHMITOT y= i—;- X W PacCTOAHHE MeX-
ny toxycamu 2¢ = 20;

6) paccrosinne MeXAy KHPEKTPHCAMH pPaBHO 22% H
paccTosHue Mexay ¢porycaMu 2¢ == 26;

7) pacCTosiHHe MexXAYy IUPEeKTPHUCAMH paBHO'%g- H 0Ch
2b == 6;

8) paccroguve MeXAy AMPEKTPUCAMH PaBHO 2w ke

3
HEeHTPHCHTET & =%;
9) ypaBHeHHS aCUMNOTOT ¥ == % %x K paccTosHHe Me-

KAy ARPEKTPUCAMH PAaBHO 12%-.

516. CocraBuTb YpaBHeHHe THNepOOIH, (POKYCH KOTOPOH
PacnoyioXeHbl HA OCH OPIHHAT CHMMETPHYHO OTHOCHTETLHO
HayaJa KoOpPAWHAT, 3Haf, KpOMe TOro, YTo:

1) ee monyocn @ =6, b =18 (6yxpofi a ™Mb 0603Ha-
yaeM MoJyoch MHAEpGOJIB, paciooKeRHY0 Ha oCH abcImuce);

2) paccrosHHe Mexay dokycamu 2¢ == 10 u sxcUeHTpU-

CHTET & =—§~’-;
3) ypaBHeHH AaCHMNTOT y== = —i52-x H paccTosiHHe
MeXAy BeplIMHaMH paBHO 48;
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1
4) pacerosHMe MexAy AMPEKTPHCAMH PaBHO 7 - H 9KC
HEeHTPHCHTET s=%-;
5) ypaBHeHHMA aCHMNTOT y== = -;-x H paccTosHHEe Me-

KAY ARpEKTpHCcaMM papHO 6 %.

517. Onpegenntb MOAYOoCH @ ¥ b RaXAOA H3 CAEAYIOMIHX
runep6oa:

D&l =l 92— Pal; 3) 2ty == 16;

4) 2 2=1; 5) 442 — 042 =25; 6) 2552 — 1647 = I;
7) 02— 642 =1,

518, Ilaua runepGona 1642 ~— 942 == 144, Hafitu: 1) no-
ayocu a u by 2) bokycH; 3) skcueHTpHCHTET; 4) ypaBHeRHS
acMMNTOT; 5) YpaBHERHA HUPeKTPHC.

519. lana runmepGosa 16x* —9y2 = ~144. Hailu:
1) moxmyocu a 1 b; 2) doxycr; 3) sKcueATpucHTeT; 4) ypaB-
HEHHA aCHMNTOT; §) ypaBHeHHS NHPEKTPHC.

520. BoiyHCAHTDL MIOILAJb TPEYTrOAbHHKE, 06PA30BAHHOIO

. 2 -
ACHMNTOTAMH THMepGOIH -—’f;—-—-%—=1 o npsmoft 9x'4

H2y —24 =0,
521, YCTaHOBHTb, KaKHe JIHHHH ONPeAe/AOTCA CAeLyto-
IHMH yDABHEHHAMH!

) y=+35 ViT=9; 2 y=—3VFFT;
8 xm—5 VTS 4 y=+ 2 VET 5.

N3o6pasurh 9TH NMHHE Ha YepTexXe. .
522. Mama touka M,(10; — V/5) na rumepbore 5 —
2
— %)-a: 1. CoctaBuTh ypaBHeHMS TPAMBIX, Ha KOTOPHX
Jexar ¢doxaneHEle pAIUYCH TOIKH M.
523. ¥Y6enusmuch, vro Touka M, (-—-5; %) JeXKHT Ha TH-
2 2
nep6oJe '1'%""'%"= 1, onpepenuth ¢OKaJAbHHE PpagHYCH
TOuKH My,

78



524, Dxcuenrpucurer ranepbonn e ==2, doxampHHI pa-
IMyc ee Toukw M, npopenmeHHwllt H3 uHeroToporo ¢oxyca,
paBen 16, BeryucsnnTh paccrosthHe OT TOYKH M [0 OXHOCTO-
POHHEN ¢ 3THM (OKYCOM RHPEKTPHCHL.

525. DxcuenTpHcHTET rUneploaH &= 3, paccTosHHE OT
ToukH, M runmep6oiibl mo AHpeKTpHCH: paBHO 4. BHUYACAATH
paccroaHue or ToukH M fo doxyca, OXHOCTOPOEHEro ¢ 3Tof
IHPEKTPACOR.

526, DKCHEHTPUCHTET THNep6ON & =2, LEHTP ee JEeKHUT
B HayaJle KOOpAMHAT, oxuH H3 ¢okycos F(12; 0). Bobuu-
CAHTh pPACCTOSHHE OT ToukH M, runepGonbl ¢ abcuruccof,
pasHO! 13, B0 IHPEKTPHCH, COOTBETCTBYIOLIEH 3amaHHOMY
dokycy.

527, DxcueHTpHCHTET runepGoH s=-€’-, ILeHTp ee Je-

XKHT B Ha4aJe KOOPJAHHAT, OAHA M3 IUpPEKTPUC JaHA Yypas-
HeHHeM X = — 8, Bpmucantb paccrosnsie or Touku M,
runepbosu ¢ abemuccot, pasHon 10, a0 doxyca, coorser-
CTBYIOLIETO 3a/laHHON AUpeKTpHCe.

2
528. Onpepenuth TOYKH TrHIepGOIH -g%—-g—s= 1, pac-
CTOSIHHE KOTODPBIX /0 npaBoro ¢oKyca pasHo 4,5.

2
529, OnpeflesTh TOUKH THIEpPOONH %-—-iL =1, pacs

CTOSSHHE@ KOTODHIX A0 JIeBOro ¢okyca pasHo 7,
2 2

530. Yepes nesuift pokyc ranepGonn -15‘4-? — -gg-=1 npo-
Befled MepMeHAHXYJNAP K €e OCH, CoAepXKameld BepUIHHbBL,
Onpegenurb paccrosHus or GOKYCOB A0 TOYEK MepeceyeHHs
3TOTO ne%ﬂeﬂnnxynapa ¢ runep6onof.

331, Tonbsysicb OfHHM LHPKYJAEM, NOCTPOHTH (OKYCH!

2 2

rHnep6ons T — 4z ==1 (cyHTas, 4TO OCH KOODAHHAT

H3o6paxeHH W MacliraGHas elMAMIA 3ajaHa),

832, CocraButp ypaBHeHue runep6osabl, (OKych KoTO-
pot Jsexar Ha ocH aGCuHCC CUMMETPHYHO OTHOCHTENbHO
HaYana KOOpAMHAT, €CAH AAHBI:

1) Touru M,(6; —1) 1 M,(—8; 2V 2) rumepGoann;
2) Touxa M,(—b; 3) ranmepboqKl H SKCUESHTPHCHTET

e=V3;

3) Touka M, (—g-; —l) THnepGoJinl H ypaBHEHHS AacHM-
0T0T y= % %x;
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5

4) touka M, (--3; —2-) runepGoiel ¥ ypaBHEHHS AUPEK+

TPUC X = o —;—; .
5) ypaBHeHHT AaCHMNTOT y==ctk -rX H YPaBHCHHA AH-
PEKTPHC X == = —=—.

533. Onpesle ATy 3KCHOEHTPHCHTET PABHOCTOPOHHER TH-
nepOoasl,

534. OnpenenuTb SKCHEHTPHCHTET rHOepOOJH, €ClH OT-
pesox MexJAy ee BepuIHHAMEH BHAeH H3 ¢okycos conps-
xeHHof runepGoan nop yraom B 60°.

535. ®oxycel runepfoan cosmanalor ¢ doxycamy 3

x2 y2
aunca  ox +y=1. CocraBatb ypaBHenHe runepGons,

eC/IH ee SKCHEHTPHCHTET & = 2,
536. CocraBuTh ypaBHeHHe rnnepﬁzo.nbl, (OKycH KOTO-
2

x y
pofi fexar B BepuIMHAX WIHMLCA —m + 57 =1, a au-

PEKTPHCH TIpOXOAAT uepes ¢OKyCH 3STOro SJ/MHMNCA.

537. JlokasaTtb, uTO paccTosuue OoT (okyca runepGosn
xz 2
—&5-—--?—._.- =1 K0 ee acHMNTOTH PaBHO b.

538, Hokasats 4TO nzponsae,uenne paccTOsiHUA OT Jiio-
2

6ot TOUKA rHEPOOAN 3 — -7r==1 N0 mBYX ee acHMATOT
aﬂb2
€CTh BEJIHUNHA MOCTOSIHRAA, DABHAA —r—ps .
539. [lokasarty, 4T0 mnoUlaib DapaJjjejorpamMma, orpa-
2

x?
HHYeHHOTO acHMNTOTaMH TrunepGoH '55""%5‘=1 H npa-

MLIMH, MPOBeNleHAbIMH Yepe3 J00YyI0 €e TOYKY NapaJenbs
ab

HO aCHMATOTaM, €CTb BeNHYHHA -MOCTOAHHAsA, paBHas —5-.

540. CocTaBuTb ypaBHEEHe THNEpGOAB, €CAH W3BECTHH
ee moayocu a k b, uearp C{(Xo;yo) ¥ GoKycn pacmoJo-
XeHbl Ha npamofi: 1) napaanensuolt ocu Ox; 2) napaxn-
aeasioR ocu Oy.

541. YcranoButh, YTO KaXAOe H3 CJAeLYIOIIHX ypaBHe-
HUfi ompefiensier rumepbosy, W HafTH KOODAHHATH e@
uenrpa C, nmOJyOCH, SKCIEHTDHCHTET, YpaBHEHHSA aCHMIT

TOT # ypABHEHHA NHPEKTPHC:
1) 16x2— 942 — 64x — B4y — 161 =0;
2) 9x2 — 1642 4- 90x + 32y — 367 = 0;
3) 1652 — 9y — 64x — 18y + 199 =0,
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542. YceraHOBHTL, Kakue JHHHH OHOpeigeasiorca chies
AYIOINHMH YPaBHEHHAMU:

) y=—14%5VF—2r—5;

%) y=7—3 VE—bx+ 13;

3) x=9—2Vy+4y+ 8
1) =53 VFT oy —12.

M3o6pasuth 3TH NHHMR HA YepTexe.

543. CocTaBhTh ypaBHeHHe runep6oOJbl, 3Had, UTO!:

1) paccrosHne Mexny ee BepmmHaM# paBHO 24 n do-
Kyco cyth F)(—10;2), Fa(16;2);

2) ¢doxycn cyte F(3;4), Fo(—3;—4) u paccrosanue
MeX1y AHpeKTpucaMM papao 3,6;

3) yron Mmexay acuMmnrtoramMu pased 90° B GoOKycH
CyTh F] (4; —"4), Fg(—2', 2).

544. CocraBuaTh ypaBHeHHe ryunepGonbl, €ClH H3BECTHH

ee IKCUEeHTpHcHTeT e==—-, (okyc F(5;0) n ypapHeHue

COCTBETCTBYIOIeR AHpeKTpUCH Bx — 16 = 0.
545. CocTaBuTh ypaBHEHHe rUNePOOML], €C/H W3BECTHH

ee IKCLEHTpUCHTET e=-z, ¢okyc F(0; 13) n ypasHe-

HHe COOTBETCTBYIOUIeR AupeKTpHcH 13y — 144 =0,

546. Touka A(—3;—5b) sexur Ha runepGone, GoOKyc
Koropoit F(—2;—=3), a COOTBeTCTBYIOLAA IHPEKTPHCA
AaHa ypasHenuem X |1 =0, CocraBATh ypaBHeHHe 3TOH
IrHOep60.bl.

947. CoctaBHTb ypaBHEHHe THNEpOOJH, €CNH HM3BECTHH!
ee 3Kkcuentpucarer e==)/5, doryc F(2;—3) B ypashe-
HHe COOTBeTCTBYWILEH AHPEeKTPHCH 3X—y -+ 3 =0,

548. Touka M,(l; —2) unexur Ha runepGone, Gokyc
Kotopoil F(~2;2), a cooTsercTBYIOUIaf AHpPEKTPHCA JaHa
ypasHeHHeM 2% —y-——1=0, CocTaBHTk ypaBHeHHe >TOH
TUnepooakl.

549. [lano ypaBHeHHe paBHOCTOpOHHefi rHNepGoOL
X2 — y? = a? HaliTh ee ypanHeHHe B HOBOW CHCTeMe, NpH-
HAB 332 OCH KOOPJAHHAT ee acCHMOTOTHL

550. YcraHopuB, YTO Kaxjaoe H3 CJHeAyIOUIHX ypaBHe-
HUR onpenensier runepGony, HafTH AJM9 KaXKAOA H3 HHX
LUEeHTP, NOAYOCH, YPaBHEHHS ACHUMITOT H IOCTPOMTb WX Ha
yeprexke: 1) xy=18; 2) 24y —9=0; 3) 2xy+25=0.
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551. Hafith Toukn nepeceyeHHa MPSIMOA 2% — f ==

10 == 0 1 runep6ons —2’5-3- — %3-= L.

552, Hafitu ToukH mepeceyeHus mnpaAMOA 4x — 3y —=
— 16 =0 1 ranepGons 5 — L =1.

§53. Hafitu TouxkH nepeceyenus mpamoli 2x — e
S 1 == 0 u runep6oan -‘gi—-%-=l.

564. B chenyoulux cnayyasx ompegennTb, Kak pachio-
JOXKEeHa nOpsiMas OTHOCHTeNBbHO runepGoJbl: nepecekaer
JIH, RacaeTcs MJIH NPOXOAUT Ble ee:

Dr—y—38=0 L_Ly
2 x—2y+1=0, H_L=y
8 Tx—5y=0, Lol

55r'5. OnpernesnTe, NPH KakKHX SHAYEHHAX MM npsMad
[+
y=35x+m
2 2

1) nepecexaer runepGoay - — 2= = I; 2) Kacaercs ee;

3) npoxomuT BHe 3TO# rUnep6oJH.

566. BripecTn yesoBUe, NIpA KOTOPOM NpAMad y == kx-+m

J 2
KacaeTcs THNepGOa o — I mm 1.
. 557.2 CocraBuTh ypaBHeHHe KacaTeabHOR K rumepboJe
X
S —2r=1 B ee Touke M, (13 1))

558. Jdokasarb, uro KacarenpHbHle K rumepGote, fpo-
BeICHHbIE B KOHUAX OAHOIO M TOro Xe AHAMeTpa, mapaJ-
Ne/BHEL,

, 559.2 CocTaBHTh yDaBHEGHHA KacaTefbHHX K rumnepbone
X y: .
55 5 =1, TNepneHHuKyAfpHHX K MpaAMoit 4x -3y —
—7=0

560. CoctaBHTp ypaBHeHHR KacaTeJIbHBIX K rumep6odne

-I‘l‘g- — -g-;- == 1, papaanensHHx npamofi 10X~ 3y +9==0,

2
561. Ilposect xacaTeabrble K runepGode -l"-;-....%=,

== — | napanaenbro npamoii 2x 44y —5=0 u BBHMHC-
JIHTL paccTosiHue d MeXXAy HHMH.
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- 2 2
562. Ha runepBoae -'2—”3----"’{3-==1 HaliTH TOURY My,
6ankafiwyio K apsaMmoft 3x+2y-+1=0, u BHLIYHCAHTD
paccrosiiue d ot Toukd M; ao sToli npamof.
563. CocTaBuTh ypaBHEeHHe KacaTe/bHBIX K rumnepboje
X% — y? = 16, nposeleHHHX u3 Touku A(—1;—7).
6564. 13 touku C(1;—10) nposeneHn .KacaTeJbHbIE

2 2
K ranepbose S —Z==1. COCTaBHTb ypaBHEHHE XODAH,

coeAuHsOmed TOUKH KacaHHA.
565. N3 TOUKH P(1; —B) npopeieHH KacaTeJbHEE
2

K runepGone -%——-%=l. Boiuncaute paccroanae d

OT TOYKH P A0 xopAwl runep6osibl, COCAHHAIOLIEA TOYKH
KacaHus.

566. I'umepGona npoxomut uepes touky A(Y6; 3) m
Kacaercs npamoft 9x + 2y — 15 =0, Cocrasurs ypaBHe-
HHe 3TOH rumepGoqbl MPH YCIOBHH, YTO €€ OCH COBNAAiOT
C OCAMH KOOPAMHAT.

567, CocraBuTp ypaBHeHde THNep6OJH, Kacawmomefics
ABYX OpAMBIX: Bx—6y— 16== 0, 13x—10y—48=0,
MPH YCAOBHM, UYTO €€ OCH COBNAJAIOT ¢ OCAMH KO-
OpJAHHAT.

. 568.2y6ennnmuc5, UTO TOUKH NepeceyeHns saaunca
LA X ¥ .
35 + % ==1 H runepbosH Sz — S-=1 saBasoTcs Bep
HWIHHAMK TNpAMOYFONBHHKA, COCTaBHTb YpaBHEHHs ero

CTOPOH.
2 2
569. Jlanw runep6oanl %;-—%;-—-:l H Kakas-HMOyIb

ee KacaTteapHasa: P —rTouka mNepeceyeHHs KacaTenbHOR
¢ oceio Ox, Q — npoeknHs TOUKH KacaHUS HA Ty Ke OCh,
Hoxasatb, uto OP«0Q == q?.

570, Jokasarb, ut0 (OKyCHl TFHHEpPGOJH PacHOOKEHH
10 pa3sHbIe CTOPOHEL OT JA10G0H ee KacaTesbHOM.

571, okasaTs, YTO NpOR3Be[eHHE pacc'romgnﬁ o1 ¢do-
KycoB 0 M0G0 Kacarensholi K rinepbone <r — 2y = |
€cTh BeIHYMHA NOCTORHHAS, paBHasa b2

572. Mpamasa 2xe=y--4 =0 KacaeTcs rHOepGOHI,
¢oxkycnt Kotopo#i Haxoasrca B TtouKax Fi(=-3;0) wm
F3(8;0), CocraBure ypaBHeHiue 3Tofl rumnepGOJH.

573. CocraBuTbh ypaBHeHHE CHMNepGOJIH, (OKYCH KOTO-
poft pacnonoxensl Ha OCH aGCIHHCC CHMMETPHYHO OTHOCH-
TEJLHO HayaJa KOOpPAHHAT, eCJH HW3BECTHbl YpaBHeHHE
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KacateapHON K ramepGone 15x - 16y — 36 =0 u paccros-
HHe MEXIOY ee BepiuHHaMH 2a = 8.
574. llokasarth, 4TO npaAMad, Kacaomascs CHNep6o.bl
B HEKOTOpO# Touke M, cocTasiasieT paBHbe yriab ¢ (OKadb-
%mﬂ; paguycamr FM,. FoM wu mpoxoaut BHYTpPH Yraa
1.

575. 13 npasoro t¢pokyca runepGovbl -551—%1 = |

o, yrJioM a(u<a<—g—.1) K ocd Ox HampasnaeH Jayy

ceera. HsBecTho, uto tgoa==2. Ho#has no rumep6o.sl,
Jy4 oT Hee oTpasunca. CocTaBHTh ypaBHeHHE NpAMOH, Ha
KOTOPO#H JIEXHT OTPaKeHHLH ayu.

567. [loxasaTh, uTO SJAHUNC H THIepGoaa, HMeOLHEe
cOuMe GoKychl, nepecekaioTCsd MOA MPAMBIM  YIVIOM.

577. KosdduunueHT paBHOMEepHOrO CXKaTHA NAOCKOCTH

K ocH Ox paseH —43—. OnpenennTh ypaBHeHHe JHHHH, B KO-
TOpYio NpH 3TOM CXATHU npeoGpasyercsd runepHona

xt
w— l.

16 9
Ykasanue, CM. 3agauy 509.

578. Koa¢uuventT paBHOMepHOro CXaTHA MIOCKOCTH
4
K ocd Oy pased z. Onpefennth ypaBHeHHe JRHWH, B KO-

TOPY!O NPH 3TOM  CXaTHH  npeoGpaayercd runepdo.a
x? ke
® e L

579, Hallth ypaBHeHHe JHHHH, B XOTOpyio npeobpa-
syerca runepbona x?—y?==9 npu IBYX nocjeloBaTeNb-
HBIX paBHOMEPHBIX CHKATHAX MJAOCKOCTH K KOOpIHHATHHIM

OcAM, ecaH Ko3(PdHuUHEeHTB! paBHOMEpPHOTO CaKaTHA IiOC-

2
KoctH K ocsiM Ox H Oy COOTBETCTBEHHO PaBHH 3 H 5.

580. Onpenenutbh Ko3adpduuHEHT § PABHOMEPHOrO CXKa-
2
THA MuockocTH K och Ox, MPH KOTOpOM rHMep6ona o —
2

g 51
— 35 =1 npeoGpasyerca B runepbony 4z — 5 = 1.

881. Omnpefeautb KoapuuueHT § PaBHOMEPHOIO CXKa-
2
THA NJAOCKOcTH K ocu Oy, npH KoTopoM ranep6oaa i;— —
2 2 2
-—%= 1 npeoGpasyetrcs B runepboay -‘;%-—%

=,
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582, Onpenenuts ®03bODHUUEHTH ¢ ¥ g2 ABYX BDOCHEs
AOBATC/IbHAIX PABHOMEPHBIX CKATHA NJOCKOCTH K 0OCAM

Ox u Oy, npu KOTOPHX rnnepﬁona-‘f- —- npeolpasy-
2

. 49 16
etca B THnepbony o= — L =1,

§ 20, MapaGoaa

IMapaGoaofi Ha3BBAETCA reOMETPHUECKOE MECTO TOUEK, AAA KaXaof
A3 KOTOPHIX paCCTOAHHE A0 HeKOTOpo#k ¢HKCcHpoBaHHOH TOUKH NJO-
CKOCTH, HasMBaeMO# GOKycOM, PaBHO PACCTOAHHIO A0 HEKOTOPOK (PAKCH-
pOBaRHOA NpAMON, Ha3HBaeMOA aupexTpucol. ®oxyc mapaboau 06o-
snauaeTcd Oyksodi F, paccTosHHe OT (Qoxyca A0 HAHPEKTPHCH == GyK-
Bofi p. Uneno p nassiBaercs mapamerpoM napaBosst,

[Tycte nawa gexoropas napa6oxa. BeegeM AexapToBy HPAMOYTO/b-
HY©0 cHCTeMY KOOpPIMHAT TaK, 9TOOH och afcuucc NpoXokHAa Uepes

Y —a M
4
r
0\ /0 .r
Pue. 19, Puc. 20.

(oxyc ZAanHOf nNapaGoaN REPNCHAHKYIAPHO K AHpeKTpHce H Oblia
HANpaBJeHa OT AMPEKTPHCH K (OKYCY; HAUAJNO KOOPAHHAT PACTONOKHM
nocpeluue Mexay QokycoM u aupexrpucoft (puc. 19). B sroh cucreme
KOOpAWHAT RaHHad napaboga OyZeT onpelendaThcd ypasHeHHEM

y? == 2px. (1)

Ypasrenane (1) nasplBaeTCA KAHOHHUYGCKMM YpasHeHHeM RapaGodsl,
B arofl xe cdcTeMe KOOPRUHAT AUPEKTPHCZ NAUHOA napaonnl HMeEeT
YpaBHeHHE

X == -2-.
doxanbHeM pagHyc npoussoabHofi Toukn M(x; y) napaBoam (1. e
fauna otpeska FM) Moxer 6uTh BHUYUCIEH 1O $opMye

r—x+%.
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[Tapaiona BMedT OAHY OCh CHMMETpHE, HA3HIBAEMYI0 OCLIO Rapas
Goabl, ¢ XKOTOPOR OHa MepeceKaeTcss B eNMHCTBeHHOA To4ke, Todxa
niepecevennss mapafoinl ¢ OChIO HalhiBaercda ee BepumxdHod, [lpu yxa-
94HHOM BHINe BhOpe XOOPRHHATHOR CHCTEMH OCh Tapaboasl coBMe~
teHa ¢ 0cbi0 alCUMCC, BepPLUIMHA HAXOAKTCA B Hayage KOOPAMHAT, BCH
napabosia JieXHT B NPaBOR MOJIYIVIOCKOCTH.

Eciu xooprumaThHas cHCTeMa BHGPaHA Tak, 9T0 och a0CIHUCE COBe
MeuleHa ¢ OCbl0 MapaboJsl, HAYAN0 KOOPAMHAT — ¢ BepliHHON, HO Mapa-
6oaa nexur B JeBofi noaymiockoctd (pue. 20), To ee ypapHenue Oymer
HMETb BHA

y? = - Ip, (2)

B cayvae, Koraa uayan0 KOOPAMHAT HAXOJHTCH B BepUIHHE, & O
OCbl0 COBMellleHa OCb OPAMHAT, Bapafoia Oyier HMeThb YpaBHCHHS

x?==2py, 3
eCcAH OHA NeXHT B BepXHelt moaymrockoctH (puc. 21), n
x? e — 2py (4)
~— eGIH B HUKHed nosaymiockocrs (pue. 22).
y
5 .
\ z
A a
T
Puc. 21. Pue. 22,

Kaxaoe na ypasuennit napaGoxm (2), (3), (4), xax # ypaBHee
Kue (1), HA3LIBAETCA KAHOHWUECKHM.

583. CocraBHTh ypaBHeHHe mapaGoJskl, BeplIMHA KOTO=
po#t HAXOAUTCA B Havajie KOOPAMHAT, 3Haf, UTO:

1) napabona pacnosoxkeHa B n‘gaaoﬁ MOJIYIIOCKOCTH
cnmm;rpnquo OTHOCHTEIBHO OCH , H ee MmapaMeTp
P =9

2) napa6ona pacmosOKE€HAa B JJeBOR NOJYIVIOCKOCTH
CHMMETPHYHO OTHOCHTeJLHO ocH Ox, H ee mnapaMeTp
p = 0,5;

3) napaGoaa pacmosioXKeHa B BepXHell MOJYIIOCKOCTH

b 1
CHMMETPHIHO OTHOCHTeAbHO OcH Oy, H e HapaMerp p=-—}
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. 4) napaGona pacnosioXXeHAa B HHXHeR NONYIAOCKOCTH
CUMMETPHYHO OTHOCHTeNbHO OcH Oy, ¥ ee napamerp
p=23.

584. OnpenenuTh BeAHUHHY NapaMeTpa H pacnojoXe-
HME OTHOCHTEJNbHO KOODAMHATHEIX ocell caeaywulux na-
pabou:

1) *=6x; 2) #2=5y; 3) yP==—4x; 4) 2= —y.

585. CocTaBuTb ypaBHelnHe RapaBGofEl, BEPUIMHA KOTO-
PO HAXOAYWTCS B Hayaje KOOPAHHAT, 3Had, 4TO!

1) mapaGona pacnosoxeHa CHMMETPHUHO OTHOCHTEJb=
BO ocH Ox u npoxoxHT 4epes Toyky A(9;6);

2) napaboga pacnojoxeda CHMMETPHYHO OTHOCHTENTb-
HO ocH Ox M mpoxoauT depes Touky B{—1;3);

3) napa6onia pacrnofioXKeHa CAMMETPHYHO OTHOCHTENb-
Ho ocd Oy w npoxoaut uepes Toury C(1;1).

4) napaboga pacnoloXkeHa CHMMETPHYHO OTHOCHTENb-
no och Oy u npoxoaut uepea trouxy D (4; —8).

686. Cramblioli TpoC nojseweR sa JBa KOHLA; TOUKH
KPeN1eHHa pacnofoXKeHbl Ha OJHHAKOBOHR BHCOTE; pac-
CTOAHHE Mexay HUMH pasHo 20 m. Benuumna ero mpo-
rufa fa paccTostHHy 2 M OT TOYKH KDENnJIeHHS, CUNTasd Mo
ropusonraau, pasia 14,4 cu. Onpeneauts BeanudHy npo-
ru6a 3TOro TPOCa B CCpelMHE MEXIY TOUKAMH KperneHHd,
NPUOAIKEHHO CyHTaf, YTO TPOC HMeeT ¢opMy Ayrs na-
padoabl.

987. CoctaBuTth ypasHeHue nNapaboJibi, KOTOpas HMeer
pokyc E(0; —3) # mNpOXOIHT uepes HAYANO KOOPRHHAT,
8Had, YTO ee OChblo cayXuT ock Oy.

588. YcranopuTb, KaKHe JNHHHM onpelrensiorcs Caenyio-
HIUMH YPaBHEHHAMN:

) y=+2V% dy=+V—x ) y=—3V—2x
4) y=—2Vx 5) x=+4V5y, 6) x=—5V —y
Nx=—=V3;8 x=+4V —y.

H3o6pasuth aTH AMHHE Ha deprexe.

589. Haltu ¢oryc F w ypasHeHue INpEKTPHCH Mmapa-
Gonn Y2 = 24x,

590. Boiyucaute QoxaabHuA paaumyc Toukn M mapa-
Goawm 42 = 20x, ecam abcumeca Touku M paBHa 7,

591. Boiunenute dokanpHuifi paiuyc Touku M mnapa-
6oanl 42 = |2x, ecaH opaunata TOukH M pasHa 6.
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592. Ha napaGone y? == 16x uafity TOUKH, (DOKATHHKIA
pajByc KOTOPHIX paBeH 13.

593. CocraBuTb ypaBHeHue mnapalonbl, ecan RaH Go~
Kyc F(—7;0) u ypaBHeHHWe AHpeKTpHCH x—7 =0,

594. Cocrasute ypaBHeHHe MapaGoJbi, SHasd, 49T0 ee
BepliHHA coBmajaeT ¢ Toukod (or; P), mapaMerp pasen p,
ocb mapaanenbRa ocH Ox n mapaGona mnpoctHpaercs
B GeCKOHeTHOCTh:

1) B HONOXUTENABHOM HanpabicHHH ock Ox;

2) B OTpHUATENBHOM HanipaBheHHR ocH OX.

595. CocraButb ypaBHeHHe napa6oabl, 3HadA, 4YTO €€
BePIIMHA CcOBMajaer ¢ Touko# (o; ), mapaMerp paEeH p,
ocb napasmiensHa ock Oy u napabora NPOCTHPAETCs
B G€CKOHEUHOCTD:

1) B nmosoxurenpnom manmpasnesun oca Oy (1. e, na-
pabona siBaseTca Bocxoasuied);

2) B oTpruatensHoM HanpasaeHun och Oy (r. e, na-
paboaa siBasierca HHcxoasuiel),

.596. YcranoBuTh, 9TO KaxKAoce H3 CASAYIOINX ypaBHe-
HHA ompefensier napaGony, W HAaRTH KOOPAHHATHI ee Bep-
WHEH A, BeAnuuHy mapaMeTpa p u ypaBHEHHE AHDEKTpH-
chi: 1) y2=4x—8; 2) yr=4—6x; 3) x2=06y+ 2;
4) ¥3=2—y,

597. YcraHoBuTB, 4TO Kaxcgoe U3 C/AeAYIOMNX ypaBHe-
HAf onpefeasier mapaboty, ¥ HAafTH KOODAMHATHI ee Bepe

wHHbe A ¥ BenuuHHY mapamerpa p: 1) y=-7:-x2+ x4 2;

) y=4x2—8x+7; 3) y=m—g 242 —T.

598. YcraHoBHTB, WTO KaXk[Joe H3 CJAeAYOLIHX VpaBHE-
HHR onpejeasier napaboay, U Hal¥TH KOOPAWHATH ee Bep-
muHa A ¥ Beaugumy napamerpa p:l) x=2p2— 12y +4-14;

2)x=--%y”+y;3)x=—y=+2y—-l- ,

599. YcranoBuTb, KaKHe JIHHHH ONMPEAeAsIOTCa Ciaefyin-
IIHMHA YpaBHEHAAMH;

) y=3~4yVx—1;2) x=—44+3Vy-+85;
3) x=2~VY6—20y, 4) y=—56-+ V = 3x— 21.

H306pasuTh 3TH THHUM Ha UYepTexKe.

600. CocraButh ypabheHHe napaboJibi, €CaH AaHB ee
¢doxyc F(7;2) u napexrpuca x —5=0

601. CocraButh ypaBHenne mapaloJiEl, €CJH JaHb ee
dokyc F(4;3) u aupektpuca y - 1 ==0, '
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602. CocrasaTe ypaBHeHHe RNapaGoaHl, ecfnu RaHW ee
dpoxryc F(2; —1) u aupexrpuca x—y~—1=0,

603. laun sepuwna napaboast A(6;—3) # ypabHe-
HHe ee anpextpuchl 3x — by + 1 =0, Haitu ¢okyc F
9TOR napabosni.

604. Jlano BepmuHa napaboam A(—2;~—1) m ypas-
HeHHe ee gmpexTpuchl x 4+ 2y — 1 == (. CocraButh ypasHe-
HUe 3Teh napaboJibi.

605. OnpefenuTh TOYKH NepeceveHus MNPAMOA X 4=y —
— 3 = 0 u napaGoan x2 = 4y.

606. Onpedenuts TOYRH mnepecedenHs npaMoli 3x 4
H-4y — 12 = 0 u napaboaw §2 = —9x,

607. OnpenenuTes TOUKM MepecedeHus npaMod 3x —
— 2y + 6 == 0 » napaboan y? = 6x.

608. B caeaylomux cayyasx onpeiendrtbh, Kak pacrno-
JoXeHa JaHHas OpsMaf OTHOCHTEAbIIO AaHHOf NapaGo-
Jbl — nepecekaeT JiM, KacaeTcsi WJAW MPOXOAHNT BHE ee:
1) x—y42=0 y92=8x; 2) 8x+3y—15=0, »2=
= —3y; 3) bx —y — 15 =0, y? = —bx,

609. Onpeneantb, NPH KAKHWX 3HAUEHHAX YTJIOBOTO KO-
sthdruvenra k2 npsamas y == kx4 2 1) nepecekaer mapa-
6oay y? == 4x; 2) Kacaercq ee; 3) NPOXOAHT Blie ITCH Ma-
patosm.

610. BoiBecTH ycGBHe, NPH  KOTOpOM MNpfAMaf Y ==
== kx 4+ b Kacaercs mapaboanl y2 == 2px.

611. JoxasaTs, 4TO ¥ mapabGone y2 == 2px MOXHO NpPO-
BECTH OJHY H TOJBKO OZRY KaCaTeNbHYI0 C Yr/0BbIM KO-
shounmentom k == 0,

612. CocraBnTh ypaBHehHe KacarenbHoft K napabose
Y = 2px B ee Touke M, (x; ).

613. CocraBuTh ypaBHeHue NpPSMOfl, KOTOpas Kacaercs
uagaﬁogbl Y2 e==8x W napaaneabsHa npamoli 2% -4 2y~

614. CocraBHTe ypabHeHHe MpsMOM, KOTOpasa Kacaercs
napafoan x?== 16y u neprneHauxyaspHa K npsmolt 2x 4
+4y+ 7 =0

615. [IpoBecTn KacatenbHyio K napabone y2= 12x na-
paaaenbno npaMoRt 3x —2y 4+ 30=0 u BwuRCAHTE pac-
cTosHue d Mexay STOA KacarenbHOfi W naHHO# nNpsaMOH,

616, Ha napaGone y?==64x nafitu Touky M,, Gnu-
Xakwyio K npsamoli 4x -3y - 14 == 0, # BHYUCAUTL pac-
crosaHKe d oT Touku M, A0 sTofi mpsmodf.

. 617, CocTaBHTL YypaBHEHHs KacaTelbHHX K napabone
¥? = 36x, npoBefeHHLIX B3 TOUKn- 4 (2;9).
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618. K mapaBone y2= 2pxr mnpopeneHa. KacaTeNbHaf,
JloKasaTh, ¥TO BepliHHAa 5TOR NapaGoabl NEXHT nocpe-
AHHe MEXAYy TOuYKol NepeceueHHs KacaTedbHO# € OCbIO
Ox n npoekuuefi TOUXKH Kacauus Ha och O,

619. Ys roukn A(5;9) nposesens rRacaTesibHHE K Na-
pabone Y2 == 5x, CocTaBHTb ypaBHEHHE XOpPIH, COEAHHAI0-
el TOYKH KacaHms.

620. s roukn P(—3;12) nposeleRN KacaTeabHLIe
% NMapabosie y? = 10x. Buuncauts paccrosiiue d OT TOUKH
P po xopaw mapaGoabl, CoeRHHSOLICH TOYKH Kacanﬂs;.

Xz
621. OnpelesnTh TOUKH HepeceUeHHs SJJIHICA Tl'ﬁ+

2
-+ 2%5- == | ¥ napaGoau y2 == 24x,
2

622, OnpeaennTs TOUKH NepeceucHHsl THAEPGOJH %-—-
2

— %= —1 u napaboau y? = 3x

623. Onpejenuts TOYKH mepeceucHHs MABYX napabo.:
y=x—2%+ L x=2=6y+7 °

624. [lokazath, 4T0 mnpsamasl, Kacawouwasca nDapadosbl
B HexoTopo#t Touke M, cocraBaser pasHbie yram c (o-
KaabHHM pagnycoM Toukn M M ¢ JydYOM, KOTOPHH, HCXOARA
H3 M, uier napannenbHo ocu napa6oanl B Ty CTOPOHY, KyAa
napaboiia 6eCKOHEYHO NMPOCTHpAETCA.

625. U3 doryca napaGoan y? == 12x noj OCTPHIM yT-
JoM « K ocn Ox nHagpasneH ayu csera. Mssectdo, 41O

tga=%—. Jofins Ao mapa6oant, Aya OT Hee OTPASHACH,

CocTaBUTh ypaBHeHHe NpPAMOW, Ha KOTOPOfi JIEXKHT OTpa-
HEHHBHA NyY.

626. Jlokasath, uT0 ABe mapaGonbl, HMeiollHe OOGLLYIO
ock H OoBmHuA (hoKyC, pacHoJOXKEeHHHH MeXIy HX BepluH-
HaMn, MmepeceKkaloTcs MOA NMPAMBIM YTJIOM.

627. /lokasatp, ur0 echu Jse MapabonH €O B3AHMHO
OePOeHAUKYASPHEIMA  OCSMH NepeceKkalorTcs B UeThpex
TOYKAaxX, TO STH TOYKH JeXaT Ha OJHOA OKPYHKHOCTH,

§ 21. Noaapuoe ypasHeHWe SJAHNCA, rHNEPGOND!
u napadoan

Honapuoe ypaBHehue, ofuiee 1m0 ¢GopMe AnA SINHACA, OAHOR BETBH
rumepSoan 4 napaGoasl, HMeeT BHA,

P
l" = T TecosB " O
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rae 0, 9 — noaspHLe KOOPAWHATH MPOH3IBONLHOR TOUKR JHRHH, p ~ do-
KansHult napamerp (monoBuHA doxadbHOf XOpAN JWHMHE, TepresanKy-
AApHOA K €e OCH), &=— SKCHEHTPHCHTET (B CAydde napaboam & = 1),
IonsipHas cHGTEMa KOOpAHMAT NMPH STOM BHOpAHA Tak, UTO DOJIC HAXO-
AuTcs B QOKyCe, a NOJIAPHAS OCh HANPABJEHA 11O OCH SHHUH B CTOPOHY,
MPOTHBOMONOXKHYI0 GAHKafwed K STOMy (OKyly ABPEKTPUCH.

2 4
628. Jlano ypasuenne smmunca o=+ 3===1. Cocra-

BHTh ero MOJADHOS ypaBHEHMe, CUHTaf, 4TO HanpaBleHHE
MONAPHOA ocH coBmajaeT ¢ MOJOXHTENbHLIM HAMpaBJje-
HHeM ocH afcuuce, 8 NOJIOC HAXOIUTCH:

1) B neBom ¢oxyce snmunca; 2) = npasoM dokyce.

629. [lano ypashemne rumep6ons = —f-=1. Co-
CTABHTbL MNOJAPDHOe YypaBHEHHE e¢ NpaBod BeTBH, CUHMTaAf,
9TO HampaBhAeHHe MOJAAPHON OCH COBMaZaeT C MOJOXKHTEIb+
HHIM HanpasjeHHeM OcH abcuucc, & NONIOC HAXOMHTCH:

1) B mpaBom $okyce runepGoan; 2) B nIeBOM pokyce,

630 Jlano ypaBHeHWe runep6osib! % — =1 Co-
CTaBHTb NMOJNAPHOE ypaBHEeHHe €e JeBOH BeTBW, cYHTafd, UTO
HafpaB/AcHHe TMOAAPHOA OCH COBHAAAeT ¢ MNOJOXKHTCNbHBIM
HanpasJeHHEM Ocu albCcHuUce, a MOJIOC HaXOAUTCA:

) B aeBom ¢okyce runepGosn; 2) B npaBoM (oKyce,

631. ano ypaeHenne napaGoabt y2==6x, CocTaBuTh
€¢ NonApHOe ypaBHEHHWe, CuHMTa#, YTO HanpasjeHue noasap-
HBOof OCH cOBRafaeT ¢ NOJOKUTE/ALHBIM HANpaBACHHEM OCH
abcuuce, a moJaioc HaXOAHTCs B (POKyce mapaGosbl.

632, Onpegenurb, KakHe JHHHH JaHH CAELYIOWHMER
YPaBHERHAMH B NOJAPHHIX KOOPKHHATAX:

5 6
) p=———3 2) p=q—rp}
] == —cosH
2
10 1
3) pm——p——i 4) P g
l—-2-cosﬂ

5. 1
5) p== 3—4c0s0’ 6) P = T T 3cosh

633. YcraHOBUTB, YTO ypaBHeHHE 0 =F-’-lf4m onpes
HeadeT SAMUNC, H HAWTH ero NnoJyocH,

634. YceranoBurth, 4TO ypaBHeHHE p=-;:%%3§-§- onpes
AeaseT npasylo BerBb THNEpOOAH, K HafATH ee MOJAyOoCH:
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- 20
geafer 3JAJHIC, B COCTABHTL 0OJMAPDHbIC ypaBHEHHH ero
ZHPEKTPHC,

835. YcramoBuTb, 'ITO ypaBHeHHE p == g —5 Onpe-

16
636. YcraHOBHTB, YTO ypaBHeHHE P=5—Fweg OUPE

denseT OpaByi0 BeTBb ranep6oiibl, ¥ COCTABHTL NOJIAPHEIE
YPaBHEHHSI AUPEKTPHC ¥ aCBMITOT 5TOR IuNepGOLL
12
637. Ha saawunce p= —=—— Ha@TH TOYKH, MO+
e 83—V 2cosh
JAPHLIf PaJHyC KOTOPLIX paBeH 6,
638. Ha anepﬁo.rle p=m

JAPHKIA paguyc KOTOPHIX paBed 3.

HafTH TOYKH, NO-

639. Ha napaGose p= ] HalTH TOYRU:

-~ 080

1) ¢ BanMeHbWIHM NOAAPHLIM PALHYCOM;
2) ¢ monApHLIM pazMycOM, PaBHBIM MapaMerpy napa-
60aml,

2 2
840. [lano ypaBHeHHe 3JJIHNCA -ﬁ;+-g—.ﬁ.—=1. Cocra-

BHTb €ro ROJAAPHOE YpABHEHHE NPH YCIOBHH, YTO HANpaB-
JieHHe TOJApHOA OCH COBMAJ3eT C MOJOXKHTEAbHHIM Ha-
npaBnesHeM och abCiIHCC, a NOAIOC HAXOLUTCA B HEHTpe
snJIHICA,

641. Jano ypaBHeHHe TrHIepG6OMbI i:;-—%,i-—=l. Co-

CTABUTbL €€ TMOJAPHOS ypapHeHHe NPH YCIOBHH, 4YTO Ha-
npasjieHne NONSPHOR OCH coBnajaer ¢ MHOJOXKHTEIbHBIM
HafpaBJgeHHeM OCH abCLHCC, a OOMIOC HAXOAHTCA B LEHTpe
runepdosinl,

642. 1ano ypaBHeHHe napaboan y2 == 2px. CocTaBHUThb
€e MONSADHOE YpaBHeHHe NPH YCAOBHH, - YTO Hampas/cHHE
noaspHOfi OCH coBmajaer ¢ MONOXHTENbHHM Hampashe-
HHeM OCH abcuHce, a mnoaioC HAaXONHICA B BeplIHHE
napaboasl,

§ 22, .Iiaame*rpu aunnlt sTOpPOro mopaaka

B kypce aHanuTHueCKOX reOMeTPHH IOKASHIBaeTCA, YTO CEPEAHHMH
napa’nesbHBX XOPZ JHHHH BTOPOroO NOPSAAKA MeKAT Ha OfHON npsaMoft.
Dra npAMan HasHBaerca AHAMETPOM JHHEH Broporo mopaaxa. Juamerp,
AesANIHE TIONOJaM KaKyio-HHOYAbL XopAy (4 3Haudr, U Bce Napagnenb-
Hble eil), HASHIBAETCS COMpPSNKEHHBM 3TOR Xxopie (H BceMm XOpKaM, KOs
TOpHE el napasNeNsHL). %ce ABaMeTPH SANUNCa B THneplonnt npoxos
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BAT uepes BeHTp. Ecny sanune 3aflay ypanyenwem
xz y!

TO ero ZHaMeTP, COMPANEHHHA XopAaM € YrAOBHM KoaddunuenToM &,
onpefeaseTcs YpPABHEHHENM

y=——x

a‘k
Ecn tunepGona 3azasa ypaBHeHHeM
TO ee nuaMerp, conpsamennufi xopaam ¢ YroBHM KosdduuuenTom &,
ONpPEReAAeTCA YpaBHEHUEM
y=g

Bce nunamerpn napaGons napaanensnl ee ocd. Ecau mapaGona sanana
YPaBHEHHEM

y:=2px,

TC ee AWAMETP, COTMPSIMEHHHIA XODPAAM € YCJIOBMM KO3(QHUKeHTOM R,
onpeaenaeTcs ypaBHeHHEM

p

y=-=.

k

Eca ofue U3 ABYX ANaMeTPOB 3JIKMCA AW FHIEpOONB! AeANT M0+
flonaM XOpAH, mapaifenbdbie APYroMy, TO BTOpON AHAMETP AEJNHT N[O+
TONaM XOpAM, DapajiesbHble NepBoMy. Takue nBa AnaMerpa «Hashl-
BAIOTCH B3AHMHO CONPAMEHHBIMH.

Ecnn 2 u & — yraosbie woaddHlMeHTH ABYX B3AHMHO COTPSANKEH-
HHX KHaMeTpos rumepbonu (2), To

ke’ - --%. (9)

Ecnu & u &/ —yraossie KO3QOHINEHTH ABYX B3IAHMHO COMpPANeH-
BuIX AnaMerpos rumepSoam (2), To

ki v —— 4

Coornowennn (3) B (4) HasHBAOTCA YCJIOBHAME CONPSIKEHHOCTH NHA-
METPOB COOTBETCTBEHHO ANA SJMHHCA M A THnepSOJL.

Huamerp AuNuM BTOpOr0 NOPAAKA, NepNeHAMKYAApHHA X conps-
MeHHHM XOPAAM, HASLIBASTCH IMIABHLIM.

2

643. CocrasHTb ypaBHeHHe JAHaMeTpa 3JJIHINCA 323+

-+ % = |, NpOXOARUIEro 4epes CepeHHY ero XOpAh, OT-
ceKaeMoi Ha npaMofl 2x — y — 3 == 0,
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2
644, CocrannuTh YPABHEHHE XODIH 3JNIHNCA -f%— + -‘%—=

=1, npoxoaselt yepea Touky A(l;~2) u peaswefics
€10 nonoJam.

645. CocraButh ypaBHeHHS ABYX B3aHMHO CONPSAXKeH-
HBIX JAHaMeTpoB 9/HNCA X2--4y?=1, U3 KOTOPHIX OAUH
o6pasyer ¢ ocblo Ox yroa B 45°

646, CocTaBHTb ypaBHEHHS HBYX B3aHMHO COHPSKEHs
HHX xuametpoB sanunca 442 9y% ==1, H3 KOTOPHIX OXHH
napaaaeqaes apaMmoii x - 2y —5=10,

647. CocTaBuTh ypaBHeHHS IBYX BSaHMHO CONPSiXKEH-
HBX IHaMeTPOB oiaaHnca x?-3y2==1, U3 KOTOpHX OIMH
nepnediukynapen K npamod 3x 42y —7 = 0.

648. Ha d4eprexe maoGpaxen sagaunc. Iloabsysce nup-
KyJneM H JHHeHKOH, MOCTPOHTb €ro IEHTP,

649. loxasath, 4TO OCH 3AJHNCA ABARIOTCH ELHHCT-
BEHHOH Napoi ero r1aBHLIX NHAMETPOB.

650, Tlonbaysce cBOACTBaMH CONMPAXKEHHHIX AHAMETPOB,
A0Ka3aTh, YTO KaxX[Abli JHAMeTP OKpPYKHOCTH sBJsSeTCS
TJI2BHLIM,

651. a) B sanunc Bnucar paBHOGeIpeHHHI TPeyrofs-
HHK Tak, YTO ero BeplIHRa cOoBHajaeT ¢ OXHOR H3 BEPIIHH
sanunca. Jlokasarb, YTO OCHOBaHHE 3ITOro TPEYrONbHHKA
napanyeabHo ogHOH H3 oCell SAJHUINCA.

6) Hoxa3arh, 4TO CTOPOHBI NPSMOYrOJBHHKA, BOHCAH-
HOr0 B 3JUIHNC, NMapadiesabHb OCAM 9TOro SAJHUNCA,

B) Ha deprexxe mnsoGpaxer saaunc. Iloap3yscs nup-
Kyiaem M JHHeAKO#l, NOCTPOHTb €ro INaBHHE AHAMETphl

652. Jlorkasath, 4T0 XODAW SJNHNCA, COERAHHAOULHE
ero MpPOM3BOJNbHYI0 TOUKY € KOHLAMM Mo6oro Auamerpa
3TOr0 3JAJHNCa, NapafIeJbHE Mape ero COHPSeHHbIX
IHaMeTpoB.

633. a) Ilokasatb, 4ro CyMMa KBaapaToB JByX compd-
XeHHbIX NOJNYAAAMETPOB SJJHIICA eCTh BEAHYHHA NOCTOSH-
Has (paBHasi CyMMe KBAaApPaTOB €ro fojayoces).

6) Mokazare, 4T0 nnowWanL napaJjjenorpamma, I0-
CTPOEHHOTO HA IBYX CORpSXKEHHHX ToJayianaMerpax -
JAulica, €CTb BeJUYHHA MNOCTOAHHAA (paBHas NJOLLATH

MPAMOYrOJIbHAKA, MTOCTPOSHHOIO Ha €ro MoJayocsx).
xﬂ
654. Coctaputb ypaswedane Auamerpa runepbons g —

2
— £ =1, npoxoxsiiero uepes cepeiMHy ee XOPAH, OT-

cekaemofi Ha npamo#l 2x —y 43 =0.
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2 2
655. Lana runep6oaa -’-‘3-—"’7==1. CocraButs ypas-
HeHHe, ee XOpAbl, KOTOpas [POXOXHT 4Yepe3 TOUKY
A(3; —1) u menurca Touko# A momonaw.
656. CocraBuTb ypasHeHHS JBYX CONDSIKEHHHX /Ha+
MeTPOB runepboibl X2 —-4y2 ==4, U3 KOTOPHIX OXHH TpO-
xoRHut yepes Touky A (8; 1).

657. CoctaButhb YPaBHERHS CONPSKEHHEIX AHAMETPOB
. 2
ranep6onn - —4- =, yron MeXIy KOTODHMK pa-

seH 45°,

658. Ha ueprexe usoGpaxkena rumepGosa. IMoabsysch
LHpKY/JeM M IHHeRKOH, MOCTPOHTL €e LEeHTP.

659. Jlokasath, 49T0 OCH THIEPGOJNBI HBAAIOTCA ENHH-
CTBeHHOfi Napofi ee riaBHHX JHAMETPOB,

660. Ha uepreke nsobpaxena runepbona. Iloan3yscsk
UUDKYJeM W JIHHeHKO#, MOCTPOHTHL ee IJIaBHHE XUaMeTphl.

661. CocraBuTh ypaBHeHMe AuaMeTpa mapaboant y? =
= |2x, npoxoAsilero wyepes cepeiuHy ee XOpAbl, OTCeKaes
MoR Ha npamof 3x -+ y—5=0,

662. I1ana napaGonia y?==20x., CocraBuUTL YpaBHEHHE
ee XOpAbl, KOTOpas MPOXORHT ueped Touky A(2;5) u ne-
AHTCA TOUROA A tromogaM.

663. IloxasaTth, uTo OCb napabo/n ABAAETCA €AUHCT-
BEHHHIM ee IJIABHLIM JHAaMEeTPOM.

664. Ha ueprexe wu3obpaxena mnapabosa. IToabsysch
nHpKyaeM u nusefirofi, nocTpoutsh ee rAaBHLIA Auamerp.



TNMABA 8§

YNPOUIEHHE OBWEr0o YPABHEHHUA
JIMHHU BTOPOro nNOPAAKA. YPABHEHHUA.
HEKOTOPBIX KPHBbLIX, BCTPEYAIOIIUXCS

B MATEMATUKE U EE NPHJOXEHHAX

§ 23, LleHTp JAuHMA BTOpPOro mopsajka

Jluunsa, kotopas B HEKOTOpDOf AEKAapTOBOA CHCTeME KOODAHHAT
onpesennerca ygasuex—mem BTOPOH CrefeHK, Ha3HBaerCa AWHUEH BTO-
poro mopsaka. OO6llee ypabHeHWe BTOpOH cTenenH (¢ ABYMS OepeMeHs
HLIMY) NPUHATO 33MHCHIBATE B BHHE:

Ax? 4 2Bxy 4 Cy? 4 2Dx + 2Ey + F =0, (1

LlenTpoM HEKOTOPOR JHHUH HA3HEBAGTCA TaKaw TOYKA IMIOCKOCTH,
10 OTHOWIEHHIO K XOTOPOR TOUKH STOR JHHHH PACIOJOKEHBI CHMMe-
TPUYRO NapaMu. JIMHHH BTOpOrO nopsika, ofaafaiomue eXUHCTBEHHbIM
LeHTPOM, Ha3bIBAIOTCA LEHTPaJbHBIMH,
ouka S(xop; yo) ABAAETCH UEHTPOM JHHHM, ONpenesAseModl ypas-
HendweM (1), B TOM H TOJBKO B TOM CJydae, KOrAa ee KOODAHHATH YAO-
BJETBOPAIOT YPABHEAHAM!

Axp + Byo + D=0,
Bxo 4 Cyo A E==0, }

OGozrauuM uepe3 § onpeXenuvenb STOR CHCTEMEI:

bu A B

B C

Beauunrna & cocrasaserca u3 KoapduUHeHTOB NPH CTAPUIHX T/aeHAX
ypaBHeHHa (1) # HasbBaercs AHCKPHMUHAHTOM CTAPIIHX WIEHOB 3TOCO
ypaBHeru4,

Ecan § % 0, 10 cucreMa (2) saBaserca COBMeCTHOf W onpexeneH-
HOM, T. €. HMeer DellleHHe ¥ MDHTOM elHHCTBeAROe, B SToM cayuae
KOODANHATH LEHTPA MOCYT ObiTh onpefiesieBR no GopMyiaM: "

(2)

B D IDA
CE E B
xﬂ-AE'-! Yo = AB'
BC |BC

Hepapencrso 8 € 0 cAyXHT OPU3HAKOM MLEHTPANBHOM JHAHH BTOPOra
nopaaxa
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Ecan S{xo; yo) — HEHTP JMHHH BTOPOr0 MOpAZKa, TO B pe3yabTaTe
npeobpasoBaHHa KOOpAHHAT M0 popMyaam

x=£+xﬂ; y_g-l-yﬁ

(4T0 COOTBETCTBYET WNEpeHOCY Hauana KOOPRHHAT B USHT MHHUH) ee
ypaBHeHHe NpUMET BUR

AR+ 2B%g 4 C2 + F =0,

tze A, B, C—te xe, 410 B XauHom ypapueruu (1), a ¥ onpemenserca
dopMynoh

F==Dyy+ Eyo +F.
B cayuae 8 = 0 uMeer MecTO TaKkKe caeRylowiast dopMyaa:
Faz,
rRe
ABD
A=|B C E],
DEF

Onpeneureab A HasHBAeTCS1 SUCKPHMUHAHTOM JfeBoft yacrw ofulero
ypaBReHWA BTOPOR crenesy.

665. YcTaHOBHTH, KaKHe H3 CAeAYIOHIHX NHHHA SBAANOTCS
HEeHTPAJbHBIMA (T. €. UMeIOT eHHCTBeHHLIH HeHTP), KakKHKe lie
HMEIOT LeHTpa, Kakue HMeT OeCKOHEYHO MHOTO IeHTPOB:

1) 3 ~4xy — 202+ 3x — 12y — 7 =0

2) 42 +5xy+3PF —x+9y —12=0;

3) 4x? — 4xy + y? — 6x 8y + 13 =0;

4) 4x2 —dxy 4+ y? — 12646y — L1 =0;

5) x2—2xy +4y* 455 — Ty + 12 =0;

6) ¥ —2xy+ 4y —6x+ 6y —3=0;

7) 4x® — 20xy + 257 — 14x + 2y — 15 = 0;

8) 4x?—6xy — 9y* +3x — Ty + 12=0.

666. YcTaHOBHTL, UTO CAeAYIOIIHe JHHHH ABIAIOTCS
HEeHTPaJbHbIMH, H AAA KaXKA0H H3 HUX HaHTH KOOPAWHATHI
HeHTpa:

1) 3x2+6xy + > —8x— 11y — 7 =0;

9) 5x2 4 4xy -+ 2y + 20x + 20y — 18 =0;

3) Ox2—4xy — Ty’ — 12=0;

4) 2x%2 — 6xy 4-5y* - 22x — 36y 4 11 = 0.

667. YCTaHOBHTh, 4YTO KaXjaf H3 CJACAYIOIUHX JAWHHA
HMEeT 6ECKOHeYHO MHOrQ LEHTPOB, AAA KaXAoh HX HHX

4 A. B, Kaerenus of



COCTABHTb ypaBHeHHE T'eOMETPHYECKOTO MecTa LEeHTPOB!
1) £2— 6xy -+ 9y* ~ 12x -+ 36y + 20 =0;
2) 4x2 -+ 4xy + y* — 8x — 4y — 21 =0;
3) 25x2— 10xy + y? + 40x — 8y 4+ 7 =0.

668. YcraHoBuTh, UTO CASAYIOLIHE YpPaBHEHHA ONpele-
JAA10T HEeHTpaJibHble JUHHH, MOpeocdpasoBaTh Kaxiaoe us
HUX IfyTeM [OepeHoca Hawala KOOpAMHAT B LEHTPI

[) 8x2—6xy 4247 —4dx+ 2y + 1 =0;
2) 6x2+ dxy + 2+ 4 — 2y 2 =0;
3) 4x*+ 6xy+ 5% — 10x — 10 =0;
4) 4x° 4 2xy + 6% 4 6x — 10y +9=0.
669. INpu xaxkux sHAYGHHMAX M W N YypapHeHHe

mx® 4 12xy 4+ 942+ 4x 4-ny — 13==0
onpenenser:

) nmeHTpasbEYO JUHHIO;

2) anHuIO Ge3 HEHTPA;

3) JaHHRIO, HMeOHYyi0 OeCKOHeYHO MHOro UEeHTPOB.

670. Ilano ypapHeHHe JHHHH 4x%— 4xy - Y2 6x 4
1 =0. Onpereantb, OpH K3AKHX 3HAYEHHAX YIJOBOTO
koopuuHeHTa £ npaMan y == Rx: 1) nepecekaer 3ty Ju-
Hu0 B OZHON TOuKe; 2) Kacaercs stolt Junuu; 3) nepece-
Kae1 3Ty JHHHIO B ABYX Touxkax; 4) He umeer o0mux ToO-
4eK ¢ 9TOR JHHHEH,

671. CocraBuTh ypaBHEHHE JIHHHH BTOPOrO MOpPAAKA,
KoTopas, HMes IeHTP B Hauase KOOPAHHAT, NPOXOJHT ue-
pes Touky M(6;—2) u Kacaercs npsMoi x—2=0
B Touke NV (2;0).

672, Touka P(l; —2) spasierca UeHTpPOM /WHUH BTO-
poro mHopakKa, KOTOpas IPOXOAUT uepes rto4yky Q(0; —3)

¥ Kacaercd ocu Ox B Hawaae koopansat. CoctaBute ypass
Henue 5TOf AuHuY,

§ 24, Mipusesenne x npocrefimeMy suly ypasHenus
UEHTPANLHOH JAWHHH BTOPOro MOPAJKA

[Tyets Asno ypasheHue

Ax? - 9Bxy 4 Cy® 4 2Dx 4 2Ey - F == 0, (1)

onpefeasiomee UEHTPANLHYIO JXHHHIO BTOporo nopaika {(8=AC~B8%:0),
Flepenoca Hayano KoopiuHaT B HewTp S(Xo} yo) 3TOR  IHHHE H
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npeobpasya ypapaenne (1) no dopmynam
x=mXtx,, yemijtyy

AP 4 2Bij - Cjt+ F =m0, @©)
Das seancaerus F moxuo nomssosatses gopsymnoft

FeaDyy+ Eyo+F  um F—%—.

LoV HEM:

Hanbefinee ynpomedue ypasueHus (2} AOCTHraeTcs MPH NOMOIIH
npeobpasoBauya KOOPAHHAT

% w=y cos @ — g sina, }
ij v= %" sin & 4=y cos @,

COOTBETCTBYIOMEro MOBOPOTY ocel Ha yroa c.
Ecan yron o sumbpan Tax, 4ro

Btgta —(C — A)tga — B =0, 0
TO B HOBHX KOOPAHHATAX YpAaBHEHEE JHHUHA NPUMET BHA

A Oy + F=y, (6)
rne A'#%=0, C'=£0,

3ameuan e, Ypapdenue (4) nossosser onpenenutsh tg e, toraa
KaK B $opmyaax (3) ydacTeywr sina H cos . 3xaa g @, MoKHO Hak-
T8 sin & 1 ¢os & N0 HOpMYNAM TPHUIOHOMETPUH

sinq == #L, COSGH———_'_1=._——.
=V1+tgda +=V1+iga

Mexny koshdunuenran ypasaeunft (1) u (B) cyuiecTsywoT BaR-
Kbl COOTHOLIEHHS:

AC=AC—B2, A 4CwmAdC,

KOTOpHE MO3BOJAIOT onpeenurts kosboduuuentH A’ u €', He nposoxs
npeofpa3oBaKH KOOPAHHAT,

YpaBueune BTOPOA cTemeHR HASHIBAETCS  SMTHNTHYECKHM, ecaH
8 > O, runepSonuvecknM, ecad § << 0, u napaGoanueckuM, ecan & = 0,

YpaBHenMe UeHTPaNAbHON JHHHH MOXeT GHTh: TOJBKO SIHRTHYE-
CXHM B.H runepbOIHYecKnM.

KaxIoe SIABNTHYECKOE YypaBHeHHe SBJfeTcd ypaBHeHHeM aubo
OGHKHOBEHHOTO 3JLIMNCA, JHGO BRIPOMACHHOTO aaHNca (T. e. ompege-
NiseT EAMHCTBEHHYI0 TOYKY), AHGO MHBMOro Saaunca (B 3TOM Cayaae
YpaBHeH#e He Onpefensier HHKAKOTO reoMeTpHueckoro obpasa).

Kaxnoe rumepSosHueckoe ypaBHeHMe onpefeader NuG0 OOHKHO-
perHyio runepboay, JuG0 BHpOXKIedHylo runepboay (7. e. napy mepe-
CEKAIOUIHXCH NPAMBIX).

873. OnpegeauTs THN KaXKAOTO W3 CAEAYIOLIKX ypas-
HeHull *); KaXpnoe M3 HMX NIyTeM I1apajienbHOro nepeHoca

(3

*) To ecTh YCTAHOBHTh, KaKHe H3 HHX 4BJAIOTCR SUIHNTHYCCKAMH,
KaKkue ranepSoJHYeckHMA ¥ Kakue 1apaGonHuecKHMH,
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ocefi KOOpAMHAT NMPHBECTH K npocTefimieMy BMAY; ycTano-
BHTb, KaKHe TeOMeTpH4YecKHe oO6paspl OHH ONpeNeasior, H
#306pasHTh HA 4epTeXe pPacloNOXKeHde ITHX 006pas3oB OT-
HOCHTENbHO CTAaphIX ¥ HOBBIX OCefl KOOPAMHAT:

1) 4x2 4 942 — 40x + 36y - 100 = 0;

2) 9x2 — 1642 — 541 — 64y — 127 == (;

3) 9x24 442+ 18x — 8y 449 = 0;

4) 4x2— 2 +-8x—~2y¢+3=10;

5) 2¢24-3y2 4 8x =6y 4 11 =0,

674. Kaxkmoe H3 cChaelyiOIURX YypaBHEHHR MApHBeCTH
K NpocTeduieMy BHAY; ONPENENHTb THN KaXXAOT0 H3 HHX;
YCTaHOBHTb, KaKHe TeOMeTpHYeCKHe Oo0pashl OHH onpexe-

JSI0T, H H3006pasuTh Ha YepTeRe PACHONIONKEHHE STHX 06-
Pa30B OTHOCHTENBHO CTAPLIX H HOBHX OCefl KOOpAHHAT:

1} 32x24-52xy — 7424 180 = 0;

2) 5x2— 6xy -+ 5y —32=10;

3) 17x2 — 12xy + 8y = 0;

4) bx? 4 24xy — 5y2 == 0,

5) 642 —6xy -5yt 4 8=0.

675. OnpeaennTp THI KaXAOr0 H3 CHCAVIOMHX YpaB-

HeHHRA Nnpy NMOMOUIH BBIYHCJCHHA NHCKPHMHHAHTa CTapliux
YJICHOB.

1) 2x24 10xy + 1242 —7x 4+ 18y — 15 = 0;

2) 3x%—8xy -~ 7y 8x — 15y + 20 = 0;

3) 25x2 — 20xy -} 4y% — 12x 4+ 20y — 17 = 0;

4) 5x2 - lxy~+ 1142 4 126 — 7y - 19 = 0;

5) ¥2—4xy 442+ 7x — 12 = 0;

6) 3x2—2xy—3y>+4 12y — 156 = 0.

676. Kaxjnoe H3 clelylolMX YPaBHEHH# [IPHBECTH
K KaHOHHYeCKOMY BHAY; ONpeJAeJHTb THII KaXKAOTO H3 HUX
YCT2HOBHTb, KakHe TeOMeTpHYecKHe o6pasH OHH Ompefe-
JRI0T; AN KaXAOro chayyas n3oGpasnTh Ha gepTexke OCH
nepBOHAYAAbHOH KOOPHAHHATHON .CHCTEMbl, OCH APYrHX Ko~

OpIMHATHHIX CHCTEM, KOTOpbie BBOZSATCHA MO X0y pelife-
HHS, U TeoMeTpHueckult o6pas, onpenensieMblii NaHHHIM
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YPaBHEHHEM: -

e 1) 324 10xy 4+ 3y2 =~ 2% ~ 14y — 13 =0,
2) 25x2 — 14xy + 2542 4- 64x — 64y — 224 = 0;
3) 4xy + 3y?- 16x 4 12y — 36 = 0;
4) 7x2 4 6xy — y* 4 28x 4+ 12y + 28 = 0;
5) 19x2 4 6xy +- 11y2 -} 38x +4- 6y - 29 == 0;
'6) 5x2— 2xy 4 5y — 4x 4 20y 4 20 = 0.

677. To Xe 3agaRHe, UT0O M B npefbAylieli 3afade,
BHIOJNHUTL OJf1 YPABHeHHH:

1) 14x2 4 24xy +-21y% — 4x 4~ 18y — 139 = 0;
2) 11x2—20xy —4y2 —20x ~8y 4+ 1 = 0;

3) 7x% 4 60xy -+ 32y% — 14x — 60y 4 7 = O

4) 50x® — 8xy -+ 354% 4 100x — 8y - 67 = 0;
5) 41x2 4 24xy 4 3442 4 34x — 112y 4- 129 = 0;
6) 29x2 — 24xy -} 3642 4- 82x — 96y — 91 == 0;
7) 4x? 4 24xy + 11y% 4 64x 4 42y 4 51 = 0;
8) 41x2 4 24xy +4- 942 4 24x 4- 18y ~ 36 =0,

678. He nposoas npeoGpa3oBaHHs KOOpHAHMHAT, YCTa-
HOBHTb, YTO KaXAOE M3 CAeAYIOLLHX YpPaBHEHHH olnpeae-
Jiger AJJMNC, U HAATH BeJIHYUHH ero noJyocei:

1) 41x24-24xy +9y2+24x 4+ 18y — 36 = 0;
2) 8x% -} 4xy + 542 4 16x 44y — 28 == 0;

3) 13x2 4~ 18xy +- 37y? — 26x — 18y 4 3 = 0;
4) 13x2 4 10xy 4 1392 4 46x 4 62y + 13 = 0.

679. He nposoaa mnpeoGpasoBaHns KOOPAHHAT, Yycra-
HOBUTH, YTO KaXJ0e H3 CHERYIOLIMX YPaBHEHH# ompene-
AfieT ERUHCTBEHHYI0 TOYKY (BLIDOXACHHBIA SaJAHNC), |
BafiTH ee KOODAHHATHI:

1) 522 —6xy 4 242 —2x 42 =0;
2) x%4-2xy 424>+ 6y 4-9=0;
3) Sxltfdxy 4yt —6x—2y+2=0;
4) x?—6xy -+ 1042 4- 102 — 32y 426 = 0.
680. He nposoas npeo6pasoBaHuf KOOPAHMHAT, YCTaHO-
BHTb, YTO KaXKA0E H3 CleAVIOWHUX YpaBHEHHH oOnpepnedsier
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ranepGoay, H HaliTH BeJIHYHHH ee Noayoced:

1) 4x% 4 24xy 4 1142 4 64x 4 42y 4 51 = 0;
2) 12424 26xy 4+ 1242 —52x — 48y + 73 = 03
3) 3x24-4xy —12x 4 16 =0

4) x2—~6xy — 72 4 10x — 30y + 23 = 0.

681. He mpoBoas npeo0Opa3oBaHus KOOPAHHAT, YCTaHO-
BHTb, UTO KaXI0e H3 CJASAVIOLIHX YPABHEHHA onpegenser
napy mnepecekapliuxcs NPSMHX (BHPOKICHHYIO THNEP-
60ay), H HaATH WX ypaBHeHHA: ‘

1) 3ax24-4xy 4 y2—2x— 1 =0;

2y x2—6xy -+ 8y — 4y —4 = 0;

3) x2—4xy + 32 = 0;

4) x2 4 4xy +3yt—6x— 12y +9=0.

682, He nposoas npeoGpasoBaHus KOODAMHAT, YCTAHO-
BITb, KaKHe TeoMcTpHUecKHe 00pa3pl ONpefe/aioTes cJe-
AYICIHIHMH YpaBHEHHAMH:

v D) 82— 12xy 4 1792 4 16— 12y 43 = 0;
2} 17x%— 18xy — 742+ 34x — 18y + 7 = 03
3) 242 4 3xy — 242 + 5x <+ 10y = Oy
4) 6x2—6xy 49yt —4x+4+ 18y 4 14 =0;

<5) bx2— 2xy 4 by? — 4x 4 20y - 20 = 0.

683. Iaa moboro sAMHNTHYECKOTO YpaBHEHHSI JNOKAa3aTh,
YTO HH ORMH H3 Ko3(duureHtoB A ¥ € He MoXeT obpa-
UIaTLCSt B HYJb H YTO OHH CYTh YHCJAa OXZHOTO 3HAKA.

684. loxa3arh, YTO 3JNAHNTHYECKOC YPaBHEHHE BTODOIl
creneHd (6 > 0) ompemensier 9AA#NC B TOM H TOJABKO B TOM
cayvae, Koraa A H A cyThb 3HCla Pa3HEIX 3HAKOB.

685. Jloxasath, UTO 3JAAMNTHYCCKOE YPaBHEHHE BTOPOI
crencEn (8 > 0) aBasgerca ypapucHHEM MHHMOTO 3JJHNCA
B TOM H TOJBKO B TOM cayuyae, xorda A u A cyrb 4ucaa
ONHMHAKOBLIX 3HAKOB.

686. doxasarb, 4TO" SAJHMITHYECKO® YPaBHEHHE BTODOIl
crenend (6 > 0) onpegeaser BHPOXAEHHBH 3aaHmC (TOY-
Ky) B TOM H TOJbKO 8 TOM caydae, korga A =0,

687. Jlokasatb, uro runepBosudecKOe ypaBHEHHE BTOPOMN
crenern (6 << 0) onpenmesaer runepboay B TOM H TOJALKO B
TOM cAyuae, Koria A # 0.
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688. [lokasats, uTo runepboanueckoe ypaBHeHHe BTODPOH
crefieHy (8 << 0) onpeaensieT BLIpOXKAECHHYIO THNepboay
(mapy nepecexaioliHXc NpPAMBIX) B TOM H TOJLKO B TOM
enyuae, Korna A = 0.

§ 25. flpusenenne x npocrefiieMy pumy
napatoaHyecKoro ypaBHEeHHS

ITycre ypaBuenue
Ax?* 4+ 2Bxy+ Cy® + 2Dx 4+ 2Ey 4 F =0 (1)
ABJseTCA NapaboNUYeCKHM, T. €. YAOBJETBOPSET YCAOBHKIO
&= AC — B2 =0,

B stoM cayyae AdHHA, onpelenseMmass ypasuesuem (1), anufo He nMmeer
nenTpa, LHOGO HMeeT GECKOHeIHO MHOPG LEHTPOB, YmnpouleRHe napaGo-
JHAYECKOro YpasHeHusl OenecoofpasHo HawaTh ¢ NOBOPOTA KOOPAKHAT-
HBIX Ocefi, T. €. CHayaka MNpeodpa3oBaTh ypapHenue (1) nNpH HoMoLuH

hopmya

x==x"cosa—y sinaq, } @
ye==x"sina 4 7 cos a.
¥roa @ caeayer HafiTu M3 ypasHelMs
Biglag=(C~A)iga -~ B=0; (3)
YOrna B HOBHX KoOpIamHarax ypaesmenue (1) npuBojaurca Jnb6o X BHAY
Ax* 42D’y 4 2E'Y + F =0, 4
roe A’ = 0, 6o K BuAy
€y’ + oD’y + 2Ey + F =0, (6
rae £/ = 0.

Hanpnefimee ynpomenne ypasHenu#t (4) m (5) Zocruraerea nyrtem
fapaaneNbHOTo NepeHecedns (NOBePHYTHX) ocefl.

689. YCcTaHOBUTB, YTO KAXKAOE H3 CACAYIOILUX YpaABHEHHH
Asafercs napaboMHUecKUM; KaxKI0e H3 HHX NPUBECTH K PO~
creffizeMy BHIY; YCTAHOBHTD, KaKkde reometrpuueckue oGpasei
OHHM ONPEIERFIOT, AJA KAXKAOTO CAyYas K3oBpasuTh Ha dep-
TeXe OCH DNepBOHAYAJbHOA KOOPAMHATHOR CHCTEMHl, OCH
APYTHX KOODAHHATHLIX CHCTEM, KOTOpLIe BBOAATCA MO XOLY
pellieHHs, H reoMerpuyeckult o6pas, onpenenseMuifi AaHHEIM
YpaBHeHHBEM:

1) 9x2 — 24xy 4= 1642 — 20x 4 110y — 50 = 0;
2) x4 12xy }- 42 —24x — 16y 4+ 3 = 03
3) 1642 ~— 24xy + 9y2 — 160x = 120y 4= 425 = 0,
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690. To ke samaHHe, UTO H B Ipelnayitell 3afaqe, BH-
NOJHUTD AAA yPABHEHHH:

1) 9x2 4 24xy - 1642 — 18x 4 226y - 209 = 0;

2) x¥=—2xy - 2~ 12¢ 4- 12y — 14 = 03

3) 4x24-12xy - 912 ~4x —6y 41 = 0.

691. Ina moGoro napabofndecKOr0 ypaBHeHHA HOKAa-
3aTh, 4T0 Kos(pduuMenTet A ¥ C He MoryT Obitb 4HCIAMU
pasHbiX 3HAKOB 4 4TO OHW OXHOBPEeMEHHO He Moryr obpa-
IIaThCA B HYJb.

692. okxasatb, uto moboe mapaGonmueckoe ypaBHeHWe
Moxer GHTE HANHCAHO B BHAE:

(ax+ gy)* + 2Dx+ 2Ey'{-F = 0.

JlokasaTk Taxk¥Xe, YTO SJANUNTHYeCKMe H runepGoJanve-
CKHe YpaBHEHHA B TAKOM BHAe He MoryT ObiTh HamHCaHBH.

693. YcTaHOBHTB, UTO CJELYIOLIHE YPaBHEHMA ABJAAIOTCA
napafonu4ecKHMH, H 3aMuCaTh KaXIOE U3 HHX B BHAE, yKa«
saHHOM B 3azaue 692:

1) #4-4xy' 442+ 4x 4+ y—15=10;
2) O —bxy 12 —x+4 2y~ 14 = 0;
3) 25x2 — 20xy 4- 42 4-3x — y 4 11 = 03
4) 16x2F 16xy 4 4y — 5x 4 7y = 0;
5) 9x2 — 42xy - 4942 4- 3x — 2y — 24 = 0,

694. [loka3aTs, 4TO ec/H YypaBHeHue BTOpPOi CTeneHH
aBJigercs nNapaboMHYecKUM H HAaNHCAHO B BHAe

(@x¥ py)2 4 2Dx 4 2Ey + F = 0,
TO AMCKPHMHHAHT ero AeBOR 9YacTH ompexenserca ¢op-
MyJao#
= — (DB — Ea)2
695. JlokasaTh, 4To NapaboJHUeCKOe YpaBHEHNE
(ax+ py)2+ 2Dx 4+ 2Ey + F =0
np¥ noMOLH npec6pasoBaHus
x=yx'cos0—y’sing,
y=x"sin0 4 y cos 0,
NPHBOLUTCA K BUAY
C'y” 4 2D'x! -+ 2E'y + F' =0,

= -
te 6 3
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rae

C=a+f D=zV g

2 A — RUCKPHMHHAHT JeBON 9aCTH L3HHOTO YpaBHeHHS.

696. Toxasarp, 4To napaGonnyeckoe ypaBHeHHe ompeje-
Aser napaGoay B TOM H TOJBKO B TOM cJyyae, kKorza A = 0.
JloKa3aTh, 4TO B STOM clydae napamerp napaGoJsl ofpe-
Aenserca dopMmyJoft

697. He nposomsn mpeo6pazoBanua KOOPAHHAT, YCTaHO-
BHTH, 9TO KaxJ0e M3 CHSAYIOIMHX YpaBHeHHH onpeneaser
napa6oJry, u HaditH napaMerp sTofi napaGoast:

1) 942+ 24xy -+ 1642 — 120x + 90y =0;

9) 922 — 24xy -+ 16y — b4x — 178y + 181 =0;

3 —2xy+ P+ 6x— 14y 20=0;

4) 9x2 — 6xy + y> — 50x + 50y — 275 =0.

698. loxasaTh, UTO ypaBHEHHE BTOPOA CTEMEHH ABJIAETCA
ypaBHeHHEM BBIDOXICHHON JHHAM B TOM H TOJBKO B TOM
cayyae, koraa A = 0.

699. He nporoasa npeoBGpazopaHHa KOOpPAWHKAT, YCTaHO-
BHTb, 4TO KaXJA0e H3 CACHYIOWHX YpPaBHEHHN oflpefesser
napy napaJjienbHBIX NPSMBIX, H HAATH UX YDABHEHU:

1) 4 4-4xy+ # — 12x—6y 4+ 5=0;

2) 4x2 = 12xy + 942 4+ 20x — 30y — 11 =0;

3) 2642 — 10y + 2 + 10x — 2y — 15 =0.

700. He nposoxa npeoGpazopaHust KOOPAHHAT, yCTano-
BUTh, UTO KaXKJA0e M3 CAEAYIOIMHX YPaBHeHHH onpemenser
OfHy mpsaMyio (Napy CAHBIIMXCA MPAMbIX), W HAHTH ypas-
HeHHe sTolt MpsMoR:

1) —6xy4-9y% 4 4x— 12y - 4 = 0y

2) 9x2 4- 30xy 4 2542 4 42x 4 70y -+ 49 = O

3) 16x2 — 16xy - 4y? — 72x +4- 36y 4- 81 == 0.

§ 26. ¥YpaBHeHHS HEKOTOPLIX KPHBBIX, BCTPEUAIOIRAXCH
B MaréMaTHKe H ee NPHUIOKEHHNX

701, CocraBuTb ypaBHeHHE TeOMETPHUYECKOTO MeCTa TO-
Yek, [POU3BEJeHHE DACCTORHUM KOTODHIX IO ABYX KAHHBIX
Touek Fy(~—¢; 0) n Fz(c; 0) ecth MoCTOAHHAA BeAHUMHa a2,
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Takoe reoMeTpHuecKOe MeCTO TOUEK HA3HBAeTCS OBaJOM
Kaccnun (puc. 23).

702, CocraBUTE YpaBHEHHe TeOMeTPHYECKOrO Mecra To-
4eK, MPOH3BejieHHe PACCTOAHHA KOTOPHX A0 ABYX AAHHBIX
rouek Fi(— a; 0) u Fp(a; 0) ectb NOCTORHHAA BeNIHYHHA Q2.
Takoe reoMerpHuecKoe MeCTO TOUEK Ha3LIBAGTCA J€MH H-
ckato#l (puc. 24). (YpaBHeHHe JeMHHCKATH! CHayaJa Had-
TH HeNocpeAcTBEeHHO, MOTOM — pacCMATpHBas ee KaK YacT-
meiit Bug osana Kaccumu.}) Cocrasute TakKe ypaBHeHHE

y

Pue. 23. Puc. 24

NeMIHCKATHL B MOAAPHBIX KOOpAWHATAX, COBMeUlas NOJAp-
HYI0O OCb C MOJOXKHUTENBLHOH MOJYOCHIO Ox u nodmioc ¢ Haya-
JIOM KOOPJHMHAT.

703. CocraBuTb ypaBHeHHE IeOMETPHYECKOro MecTa
OCHOBaHHK NepleHARKYASPOB, ONYIIEHHHX U3 Hadaka Koop-
JHHAT Ha MpsiMble, OTCEKawLiHe OT KOODAMHATHOrO YyrJja
TPeyroNbHHKH MOCTOAHHOA NAOIManH S.

Vrasanue CocraBuTh ypasHeHHe cHavaja B NOJAPHEIX KOOD-

AHHaTaxX, COBMellaa NOMIOC ¢ HAYaJOM KOOPARHAT H NOMADHYI0 OCh
¢ noNoXHTenbHOR moayockio Ox.

704. IlokasaTb, YTO reOMeTpHUECKOEe MeCTO TOYeK 3axauy
703 ectp nemHHcKaTa (cM. 3afgavy 702),

Yxasauue IloBepHyrs KOOPAHHATH OCH Ha yroa B 45°

705. Jlyu @, B HagaJbHOM TONOMEeHHH COBIANAIMEA ¢
MONApPHOK OChlO, Bpamaercs BOxpyr moaioca O ¢ NOCTOAH-
HOH YIJIOBOM CKOPOCTBIO o,

CoctaBuTb B [JOaHHOM CHCTeMe MOMMPHHIX KOOpAMHAT
ypaBHeHHe TPaeKTOPHH TOYKH M, XOTOpas, MMes HadainHOe
noJioxkeHHe B O, ABMKeETCA MO Aydy @ paBHOMEpPHO CO CKO-
pocTbio 0 (coupanb ApxuMmesna, puc. 25).

706, taum npaMas X =2r H OKPYXHOCTb paiHyca 7,
KOTOpas MPOXOLKT 4epe3d Hauaao koopauHar O M Kacaerca
panHo#i npamon, M3 Touku O npoeenen Ayd, nepecekalomuil
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JAHHYIO OKPYXKHOCTb B TOUKe B ® NAHHYI0 NPAMYIO B TOUKC
C, na xKotopoM oTnOXeH oTpe3ok OM = BC (puc. 26). Ilpu
BpallleHHH' Ayua AauHa oTpesxa OM MeHsierca u Touka M
ONHCHIBAaeT KpUBYIO, HashiBaemylo uHccompo#, Cocra-
BHTh ypaBHeHHE I{HCCOHABI,

707. HDanet npamaa x=a (a > 0) u OKpyKHOCTb AHa-
MeTpa @, mpoxondnias Yepe3 Hawano Koopaunar O H Ka-
calollasica DaHHofi npaMod, M3 touku O npopenen Jyu, me-
peceKaoLwiHi OKPYXHOCTh B TOUKe A W XAHHYIO NPAMYKO
B Touke B. 13 Touex A u B npoBeAensl NpsMble, Napadiebs
Hele cooTBeTc1BenHo ocayM Oy u Ox (puc. 27). Touka M

¥ yy—

2 R N

Pue. 95. Puc. 26, Puc. 27.

nepeceyeHnst 3THX NPSMBIX NPH BpAaLleHuM Jyda ONHCHIBAET
KpPHBYIO, Ha3blBaeMylo sep3bepoit. CocTaBuTh ee ypae-
HeHue,

708. Hs touxu A{—a; 0), rne a > 0, nposesen ayu AB
{puc. 28), Ha KoTOpOM 10 00e CTOPOHH OT TOYKM B oTJO-
XeHH orpe3kn BMu BN opunaroBoit aauumt b (b==const).
Mpu spawenuu ayua Touku M n N omuchBaioT KpUBYIO, Ha-
sbiBaeMyio KoHXoumpgo#, CocraBuTh ee ypaBHeHHe CHa-
yana B NOAfAPHEX KOOPAHHATAX, NOMeNmad nojioc B Touky A
i Hanpap/ssf NONAPHYIO OCb B NOJOXHTEJNBHOM Hampasie-
Huu ocu Ox, a 3atem MepeliTH K AARHOH CHCTeMe XeKapTo-
BBIX MPAMOYTOJBHLEIX KOOPAHHAT,

709. 3 Toukn A(~-a; 0), roe a > 0, nposeaen nyy AB
{puc. 29), Ha KoropoM no obe CTOPOHH OT TOYKHM B oTno-
MeHul oTpeskn BM u BN, paennie OB, [lpu spaulenun ayua
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ToukH M u N onuchLiBalOT KpHBYIO, HA3HBAEMYI0 cTpo ¢ 0-
naof,, CocraBuTb €€ ypaBHeHHe CHauaja B MNOJASPHBIX KO-
OpAHHATaX, NOMelas NoJIC B Todke A H HanpaBaaa noasap-
HYI0 OCb B NOJOXKHTEAbHOM HanpapaeHHn ocH Ox, a 3areM
nepeTH K AAHHOH CUCTeMe MAeKapTOBHIX MPAMOYTOJbHbIX
KOOpAKHAT.

4 14
\ y
v B
o) Y N
44_%_&_5 . _
i a ot {7 —t]
Pue, 28, Pue. 29, Puc. 30.

710, VI3 nayana ROOpAMHAT NpOBeleH Jyd, mepecexalo-
KA NaHHYI0 OKPYXHOCTL X2 4 y2 = 2ax (a > 0) B Touke B
(puc. 30); va ayue rO o6e CTOPOHEI OT TOYKH B OTNOMeHHI
paBHbie Mexjay cofoi#i orpesku BM n BN nocrosuuo#i anu-
Ho . Ilpn Bpamennu ayua Toukh M » N onHCHBawT Kpu-
Bylo, HasbiBaemylo VaAHTKo# Ilackaaga (prc. 30). Co-
CTaBHUTL €€ YPaBHeHHe CHAvYajla B MOJAPHHX KOOPAUHATAX,
COBMEIaa MOJI0C ¢ HaualOM KOOPAMHAT K MOJAAPHYIO OChb
C NOJIOXKHTEABHOM noayockio Ox, a 3aTeM TepedTH K AAHHON
CHCTeMe AEeKAaPTOBHX NPAMOYFONbHBIX KOOPAMHAT.

711. OTpesok ANHHH 2a ABUXKETCA TaK, YTO €r0 KOHIBI
BCe BpeMsl HAaXOAATCA Ha KOOPAHHATHHX ocaX. CocTaBHUTb
ypaBHEHAE TPAEKTOPHH OCHOBaNHA M nepneHauxkyaspa, ony-
HIeHHOTO M3 Hauaha KOOPAWHAT Ha otpesok (puc. 31), cua-
yana B NOJAPHHIX KOOPAMHATAX, COBMeilasd NOJIOC ¢ Haya-
JIOM KOODAMHAT H MOJISAPHYIO OCh C MOJOKHTENBHON MOJYe
ocbio Ox, a 3arTeM NepefiTH K KaHHOM CHCTeMe ZeKapTOBHX
NpaAMOYroabHEIX koopauuar. Touxa M onuceiBaeT KpuBylo,
Ha3LlBAeMYH) 4eThIPeXJNeNecTKOoOBOR po3oii.

712, OTpesox HJHHEL o JBHXETCA T4K, YTO €ro KOHIH
BCE BpeMsa HAXOAATCA Ha KOOPAMHATHHIX ocax (puc. 32). Ye-
pe3 XOHLLl OTpe3ka NPOBEACHH [IPAMBIE, Napanie/bHbIE
KOOPIHHATHLEIM OCAM, A0 HX B3aUMHOIO NepeceyeRus B TOY-
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Ke P. CocTaBHTh YpaBHeHHE TPAaeKTOpPHH OCHOBaHMA M mep-
NeBAHKYAapa, ONYLIEHHOro H3 TOukKH P Ha oTpe3ok 3Ira
TPACKTOPHA HasHBaeTcad aCTPOHAOMN,

} y

Puc. 31. Puc. 32,

Yxazande. CocraBHTh CHavuaja MNapaMeTpuueckHe YypaBHEHHS
acTpoHabi, BHGHPAA mapaMeTp f, KaK YKa3aHO HA puc, 32 (3aTeM HCKJII0-
YHTH mapaMerp f§).

713. W3 toukn B nepeceuenus ayia OB c OKpyXHOCTbIO
x2 4 y? = ax onymen nepnesaukyasap BC Ha ock Ox. Ui
Touki C Ha ayu OB onymen nepneaguxyiaap CM. Bw-
BECTH YDaBHEHHE TPAaeKTOPHH
— Touki M cHavaga B mo-
JAPHHX KOOpAMHATAX, COB-
Melass nojloC C HavyaloM KO-
OPAMHAT H TNOJAPHYI0O OCb ©

Puec. 33. Puc. 34,

noaoxkuTeasuoft moayoceio Ox, a 3ateM nepefiTh K AaHHOR
CHCTEeME NeKAPTOBHX NPSMOYIOJNbHEIX KOOPAHWHAT.

714. Hutb, HaMoTaHHAg Ha OKPYXKHOCTh X% 12 = g2,
pPasMaTHIBaeTCsl TaK, 4TO B TOUKE B, rfie HUTH OTAENAETCA OT
OKPYXHOCH, OHA OCTAeTCs KacatelbHo# K medt (puc. 33).
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Hajitn napaMerpuveckne YPABHEHHS JHHHH, ONUCHIBAeMON
KOHLIOM HHTH, €C/I¥ HA4aJbHBIM NMOJOXKEHHeM KOHIA ABJfET-
ca rrouka A(ay 0), rae a > 0. Jlurnus, o Koropofi uzer peus,
HasHBaeTcsl 3SBOJNBLBEHTOW Kpyra,

715. Kpyr pagiyca a KaTHrcA Ge3 cKoAbXKeHHs NO OCH
Ox. TpaeKTOopHs HEKOTOpPOH TOUKH M OKpyXHOCTH STOTO
Kpyra HashiBaeTcd WHKJOMAOH (puc. 34). Busectu ma-
paMeTpHUeCKHe YPABHEHUA LKKJIOH~
Nbl, TMPHHHMAs B KauecTBe napa-
MeTpa ! yroa, Ha KOTophilt nosopa-
YHBAeTCA KATAIIAACH OKPYKHOCTh
BOKDYr CBOEro UeHTpa; CHHTaTh
NpH STOM, YTO B HAYaNbHEIA MO-
Ment (£ ==0) touxa M maxoaurca
B Hayase Koopauuar. Mckmounrb
napamerp ! u3 NOAYYEHHHIX ypasB-
HeHH#.

- 716. Kpyr paauyca a xarturcs
Puc. 35. Ge3 CKONbLXKEHH N0 OKPYKHOCTH
X2 4 y2 == @? oOcraBadgch BHe ee,
TpaexkTopusa HeKOTOPOA TOYKH M OXPYRHOCTH KaTAuUlerocs
Kpyra HasbiBaercs kapanoungof (puc. 35). BrBecrn na-
paMeTpHUECKHe YpaBHeHHS KapAHOWAK, BHIGHpaAa B KayecTBe
napaMerpa ! yroJ HakJOHA kK OCH Ox pajanyca HeNOXBHKe
HOft OKDYXHOCTH, MpOBEJEHHOre B TOYKY KACaHUA ¢ MO-
nBuXHOA, CuuTaTh NpH BTOM, 9TO B HAYANBHKA MOMEHT
(2 =0) Touka M naxopmrca cmpasa Ha ocu Ox. Ilepefitn
K NMOMSPHBIM KOOPAHHATAM HpPH YCJOBHH, YTO HalpaBaeHHE
noaspuoft OcH COBMaZaeT ¢ MONOKUTENIbHHM HaNpaBJIeHHEM
ocu abcnuce, a modioc HaxoaMTcea B Touke A. Jlokasars,
4TO KApAMOHAA eCTh YacTHHi Buz yaurki [lackaas {cwm,
sajpauy 710).

717, Kpyr paguyca a KaTuatcs Ge3 CKOAbXKeHUd MO OKpy-
KHOCTH X2+ y% = b2, ocTaBafacs BHe ee. TpaeKTOpHA HeRrO-
TOpOf TOUKH M OKPYIKHOCTH KaTAUIErocs Kpyra HaseiBaercd
SMBLUKAOHAOH (puc. 36). BriBecTH nmapamerpHuecKue
ypaBHeHHS SNHIHKJAOWNE!, BHOHpas B Kayecrse NMapaMeTpa
1 yron HakaoHa K ocH Ox pajpuyca HEMOABHKHON OKpyX-
HOCTH, MPOBEIEHHOTO B TOYKY KAaCaHud C NMOABHIKHOM} cuu-
TATb OPH 3TOM, UTO B HayaJbHHA MOMeHT (f==0) Touka M
HAXOAMTCs cnopaBa Ha ocu Ox. Jloxasatb, 4T0 KapAuORAA
(cM. samauy 716) ecTb yacTHHI BHA SNUIHKIAOUALL

718. I;chyr pamnyca g KaTutcs 6e3 CKOJIbKeHUdA MO OKpY-
xKHOCTH X2 4= 2 == b2, ocraBasce BHyTpH Hee, TpaekTopus
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HeKoTOpoft TOUKH M OKPYKHOCTH KATHNIErOCH KPyra Hashls
paeTcsi rumonBKAougof (puc. 37). BuBecTu mapamer-
pHYeCcKHe ypaBHeHHS THUNODAKJOMAH, BbHIOMpas B KauecTse

/""u
-
-
~

Pne. 36.

Puc. 37.

napamMerpa { yroqa HaKIOHA K ocH Ox pasHyca HEMOLBHXKHOMN
OKPYXHOCTH, [IPOBEACHHOTO B TOYKY KACaHHWA C MOMBHIKHOM,
CYHTATbH NPH STOM, UTO B HavaNbHbI#l MOoMeHT (¢ ==0) ToOY-
ka M Haxoaurtcs crnpasa Ha ock Ox, JlokasaTh, 4TO acCTpoO-
uga (cM 3agsavy 712) ectbh 9acTHHIA BHJ, MMIOUMKIOHADLL,



_ YACTH BTOPAMA
AHAJIMTHYECKASl TEOMETPHSI B MPOCTPAHCTBE

TJAABAS
HEKOTOPDLIE NPOCTEAIUHE 3AJAYH
AHAJIUTHYECKOX TEOMETPHMH B NPOCTPAHCTBE

§ 27. JekaproBn NpAMOYroJjibHbE KOOPAHHATHI
B NpoCTPaHCTBE

JexapToBa NPAMOYroAbHAR CHCTeMa KOOPIWHAT B MNPOCTPAHCTBE
onpefiensercs safaHHeM AuHeAHON eARHHUB NS H3MEDeHHs JJIHH M
TPEX MepeceKalomHXcd B OKHOA TouKe BIAHMHO NepHeHXHKYASPHBIX
ocefl, 3aHyM€poBaHHHX B KaKOM-AA0O MOpAMKe.

Touka mepeceueHna ocefi HasniBaerci Hava/IOM KOOPAHHAT, a caMu
OCH — ocaMu koopguuat, IlepBaa kOOpPAHHATHAS OCh HA3LIBAETCd OCHIO

abcuuce, BTOPas — OCbIO OpAHHAT, Tpe-
4 TbA — OCBIO AIVIAKAT.
/3 N " Hauano xoopanuar oGosHagzaerca Gyk-
e S Boit O, ocH xoopamHaTr 0B603HayaioTCA CO-
! oTBeTcTBerHo cHMBodaMn Ox, Oy, Oz,
| Mycte M — npoHsBo/LHAR TOMKA MPO-
: cTpanctea, My, My n M, —ee npoexnsHn
i
1
|
]

A%
I\\

Ha KOOpAHHATHHe ocu (puc. 38),
KoopanHataMu ToukH M B 3dnanHok
M,  cucreMe HasuBaiwoTCH HCMa:
¥

X = OMx. i == OMy. < = OM;

(puc. 38), rne OM, ecrs BenmiiHa oOTpes-
xa OM, ocu abeuuce, OM, — Bennyuna or-
Puc. 38. peska OMy ocu opaunar, OM, — seangn-

Ha orpeska OM, ocu amnugar, Yucqo »
HaspiBaeTcs abcuHccol, y — opEMHATOH, 2 — anaukarod Toukn M. Cume
Bon M(x; ¥; 2) obosmauaer, yTo TOyka M nMeeT KOOPRHMATH X, ¥, 2.
Maockoers Oyz paspeliser Bce MPOCTPAHCTBO HAa JABa NOMYAPOs
CTDAHCTBA; TO H3 HHX, KOTOpOe DAcNOJOXKeHO B INOJOXKHTETbHOM Ha-
npasseddd ocH Ox, HazmBaercad OJKKHEM, Apyroe — paibuuM, [laoe
cKocTh Ox2 TakXe pasjiefiAer NMPOCTPAaHCTBO Ha ABA NOAYMPOCTPAHCTBA;
TO H3 HHX, KOTOpOe pPACHONOXEHO B TIOAOXHUTSJIBHOM HanpaBleHHN
ocn Oy, naspiBaerca MpaskHM, Apyroe --Jeshd. Hakodeu, # mwrockocrb
Oxy pasfienser MpoCTPAaHCTBO HA HBa MOAYNPOCTPRHCTBA; TO H3 HHX,
KOTOPOe pPacmoJoXeHO B MOMOKHTeJpHOM HAanpasaeind ocy Oz, Hasble
BAeTCS BEPXHHM, APYCOe ~— HUIKHHM,
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Tpr nmockoctd Oxy, Oxz 1 Oyz BMecTe Pas3aensioT NPOCTPAHCTRO
Ha BOCEMb uacrelf; UX HASHIBAIOT KOOPAHHATHHIMH OKTAKTAMH U HyMe-
PYIOT T4K, KaK NOKa3ano Ha pc. 39.

719. TlocTpours (B aKCOHOMETPHYECKOH NPOEKIHH) cie-
AYIOIHe TOUKH IO WX JeKapTOBHIM KoopauHartam: A (3;4;6),
B(—5; 3; 1), C(1; —~3; —5),
D(0; —3; 5), E(—3; —5; 0)
n F(—1; —=5; —3).

720, Hafitw KoOpAMHATH
npoekur#t touek A(4; 3; b),
B(—3; 2; 1), C(2; —3; 0) n
D(©; 0; =3): 1) ma uno-
ckocth Oxy; 2) HA MJIOCKOCTD
Oxz; 3) uHa naockocts Oy2;
4) ua ocb abcuuce; 5) Ha OCb
opauHar, 6) Ha och amaHKar.

721, Hahta xoopmuHaTh!
TOYeK, CHMMETPUUHBIX TOY-
kam A(2; 3; 1), B(b; —3; 2), Puc. 39.

C(—3; 2, —1) u D(a; b; ¢)

otHocureabHo: 1) maockocts Oxy; 2) naockoctn Ox2;
3) naockocta Oyz; 4) ocu alcuuce; 5) OCH OpAKHAT;
6) ocn anaukaT; 7) Havana KOOpAMHAT.

722, Jlaubl ueTHpe BepWiHHH Kyfa: A(—a; —a; —a),
B(a; —a; —a); C(—a; a; —a) u D(a; a; a). Onpeneautsb
ero octraJibHEE BepIlHHHI.

723. B KaKHX OKTAHTaX MOryT ObITb PACHOMONKEHH TOY-
KH, KOODJAHHATH KOTOPLIX YAOBJETBOPSIOT OAHOMY H3 cJe-
Ayiomux ycaosuii: 1) x—y=0;2) x4+ y=0;3) x—2=
=0;4) x4+2=0;5) y—2=0:6) y2=0.

724. B xaxux OKTaHTaX MOTYyT ObITh DACHOJOM{eHb TOY-
Ky, ecan: 1) xy>0; 2) x2<C0; 3) y2>0; 4) xyz > 0;
5) xyz < 0.

725. HaiTu uentp wapa pajuyca R =3, KoTopHA Ka-
caercs BCEX TPeX KOOPAHHATHBIX NJOCKOCTER H PacTiONOKeH:
1) Bo BTOpOM OKTaHTe; 2) B NMATOM OKTaHTe; 3) B LISCTOM
OKTanTe; 4) B CeIbMOM OKTaHTe; D) B BOCHMOM OKTaHTe,

§ 28. PaccroaHue MexXAy AByMs TOYKAMH.
JdeneHue oTpe3ka B JAHHOM OTHOINEHHH

Paccrosnse d mexay asyma Toukamu Mi(x1; y1i 21) v Malxs; ys; 23))
B poCTpaHcTBe onpeaenserca dopMynok

d=V (xg= %+ (12 = 11)? + (2: — 2,)%
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Koopamsatu ¥, y, 2z Toukn M, KOTOpas AeauT OTpesok MMy,
orpadnyeHHHA TOuKaMH M (x1} 1} 21) B Ma(¥2) Y2’ 23), B OTHOLIGHHM A,
onpegensorcs no ¢opmynam:

— X1+ Ax y - Y1 + Ays 2 s 21+ Az

I4+2 ° 144 °* t4+a °
B gacTHOCTH, fipH A = | HMeeM KOODAUHATH CCPCAHHK MAHHOIO OTe
peaka:

X

x4 x 2+ 2z
o= 12 2 y._!fl‘;'yz’ 2 1-;- 2

726. Naum toukm: A(l; —2; =3), B(2; —3; 0),
C(3; 1; —9), D(—1; 1; 12). BHuHCIHTL pacCTOSIHRE MeX-
ayl) AnC;2)BuD;3) CulbD.

727. BelyvcauTs paccTOSHUA OT Hauaaa kKoopauiiar O no
rogek: A(4; —2; —4), B(—4; 123 6), C(12; ~—4; 3),
D(12; 16; —15).

728. [lokasatb, 4TO TPEYroJbHHK ¢ BepIIHHAMH
A(3; —1; 2), B(0; —4; 2) u C(—3; 2, 1) pasuoGeapen-
Hbth.

729. JlokasaTh, 9TO TPEYIONBHMK ¢  BepUIfHAMH
Ai(3; —1; 6), Aa(—1; 7; —2) u As(1; —3; 2) npamo-
yTOJbHbIN,

v 730, OnpeaennTb, eCTh JH TYAOH yros CPeAH BHYTpPeHHUX
yraos Tpeyroashuka My (4; —1; 4), M(0; 7; —4),
Ms(3; 1; —=2).

731. [okazaTh, UYTO BHYTPeHHHE YTAH TPeyroJbHHKA
M3, —2; 5), N(—2; 1; =3), P(5; 13 —1) octpnie,

732. Ha ocn adcuucce HanTH TOUKY, paccrofiide KOTOpOH
ot Toukn A(—3; 4; 8) papHo 12,

733. Ha ocn opxuHaT HAWTH TOYKY, PABHOYAAJEHHYIO OT
rouek A(l; —3; 7) n B(5; 7; —5).

734. Ha#titu nentp C u paguyc R mapoBoil NOBepXHOCTH,
goTtopas npoxoaut yepes toaky P{4; —I1; —1) 4 racaercs
BCEX TPeX KOOPAMIATHBIX MJOCKOCTed.

735. Hasw Bepwuan M (3; 2; ~-5), Ma(l; —4; 3) u
Mg(—3; 0; 1) tpeyroarnuka. HafiTu cepesnHH ero cTopoil.

736, Nanm sepunun A(2; —I1; 4), B(3; 2, —6),
C(—5; 0; 2) tpeyronbHuKa., BHTHCAHTL AJHHY ero MeAH-
aHbl, MPOBEJEHHON H3 BeplIMHE A.

737. Llentp TsXKeCTH OJHOPOAHOrQ CTEPXHA HAXOAUTCA
B touke C(l; —I; 5), OAHH H3 €ro KOHLOB eCThb TOYKA
A(—2; —1; 7). OnpegenuTb KOOPAHHATH APYroro KOHLA
CTEPIKHS,

738, Hauw ase pepmunst A(2; —3; —5), B{—!; 3; 2)
napamaenorpamma ABCD u TouKa nepeceycHus ero Auaro-
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Haneft E(4; —1; 7). Onpefenuts Age IpyrHe BEpLIHHHE 5TO-
ro napaJiejorpamMmma.

739. Nanu tpu BepmaHsl A(3; —45 7), B(=5; 3; —2)
n C(ly 2; —3) n%paaneuorpamma ABCD. Ha#ith ero uer-
BepTylo BepmHRy D, npoTHBONOJOXKHYIO B,

740. Jaupt Tpu Bepuranm A (3; —13 2), B(1; 2; —4) 4
C(—1; 1s 2) napaanenorpamma ABCD. Hafith ero uyerBep-
Tyl0 Bepmnay D.

741, Orpesox 1npamofl, OrpaHuyeHHHNA  TOYKaMH
'A(=-1; 8; 3) u B(9 =T; —2), pasnenen Toukamu C, D,
E, F uwa nartb paBHHX uactelt. Hafitn xoopfuHaTH STHX
TOYEK.

742. OnpeaenAuTh KOOPAMHATH KOHIOB OTPe3Ka, KOTOPHIf
roukamMu C(2; 03 2) u D(5; —2¢ 0) pasnesnen ma Tpu pas-
Hhle YacTH,

743. Hangm Bepmuusl rtpeyrosbruka A(l; 2; ~1),
B(2; —1; 8) u C(—4; 7; 5). BhiusHCAuTL AAMHY GHCCEK-
TPHCHI er0 BHYTPEHHEro yria npu sepimbe B,

744. Jlaun BepitMAn TpeyroapHuka A(ly —13 —3),
B(2;1; —2) u C F—-5; 24 —6). Briyucaute panuHy Guccex-
TPHCH €10 BHYTPEHHErC yIja NpH Beplinne A.

745. B Bepwunax terpasnpa A (Xg yi; 21), B(xe Yz 22),
C(xs; ys; 23), D{(xs; ys; 2s) cocpenoroueHn paBHEIE MacCHL
HafiTh KOODAWHATH NEHTPAa TAXKECTH CHCTEMBl 3THX Mace.

746. B pepwiuHax terpasapa Ai(xy y1; 1), A2(x2; y2; 22),
As(xg; Ys: 22), Au(Xe; Ya; 2u) cocpemoTOUSHB MACCH My, My,
ms u my. HahTi KOOpAKHATH HeHTpA TAKECTH CHCTEMH! 3THX
Macc,

747. Tlpsamas npoxozut uepe3 aApe Toukun M;(—~1; 6; 6)
u My(34 —6; —2). Hafitn TOuKH ee mepeceyeBHs ¢ KOOpPAH-
HATHBIMH MJIOCKOCTAMH,



FTNABA7
BEKTOPHASI AITEBPA

§ 29. Monatue sexkropa. lpoexuun Bexvopa

Hanpasienubie OTpe3KH NPHHATO HA3HBAThL TaKiKe TeOMETPHYECKH-
MH BekfopaMH HAH TPOCTO BekiopaMu, BexTop Kak HanpaBAeHHHA
oTpesok Mbl OyAeM MO-NpeXHeMY SaMHCHIBATL B TEKCTe ABYMA 60.il-
mWIHMH JATHHCKEMH OyXBaMH c oOuIeit 4eproit HamepxXy OpH yCHOBHH,
4TO Mepeas H3 HUX 0f03HAYaeT Hadan0, BTOPAA — Koueu sexropa, Ha.
paay ¢ StHM Mbt GydeM TaKXe 0003HauaTh BeKTOp OAHOR Mano#t

ratuHcKolt Oyksofi monyxupHoro wpHpTa,

a KOTopasd Ha uvepTexax CTaBMICA Y KOHUA

=8 cTpenkH,  HsaobpaxkaouleR  BekTop  (CM,

pHc, 40, rze wu3oGpameH BeKTOp @ ¢ Haua-

JoM A H Kouuom B), Hauano sexropa yacro

A GyfeT HA3HBATHCA TaKMe €ro TOYKOH nNpumio-
KEHHSL.

Pre. 40. BexTope HA3HBAKOTCA paBHHMY, ECIH

. OHH HMEIOT OJHHAKOBHIE JAJHHH, JAeXaT Ha

mapajaneabHbLIX NPAMHX HAK Ha ORHOH HUPAMON B HampaskeHs B ofHYy

CTOpOHY.

Uncsio, pasHoe R/MKHe BeKTopa (npn 3ajaHH€oM Maciurafe), BasH-
Baerca ero MoiyaeM. Moayas sekTopa @ oGosHazaercs cumsoioMm |a|
uma a. Ecax |al == 1, TO BEKTOP @ HA3HRACTCH CRHHHUHEM.

EIMHHYHLA BeKTOp, HMCOWHA OAHHAKOBOE HAMpPaB/AeHHE C AaHBLHIM
BEKTOpPOM ¢, Ha3nBaeTci oOpTOM BeKTopa a ® o00603HadaercHi o6HITHO
cHMBOJOM @b

fpoekuwefr BexTopa AB Ha OChb # Ha3bIBaeTCA HHCAO, PABHOE Be-

nugune orpeska A1B8) ocu u, rie TouKa A; ABjfercid DpoeKiHedl Ha
OCb & TOUKH 4, a By~ npOKUHeRA HA 5Ty 0Cb TOUKH B. _
INMpoeknus sekropa AB Ha ocb # o6GosHayaercs CHMBOJOM: mp.AS,
FEcnu Bekrop 0603HadeR CHMBOJOM @&, TO €0 NMPOEKIHIO Ha OChb ¥ MOPH-
HATo 0603HaYATh: OPud.
TpoeKlHs BeKTOpa @ HAa OCh # BHPAaXaercy gepes ero MOAYJb
H yroa @ HakaoHa K ocH # GopmMyno

npya ==|a|-cos . (1)

TIpoeKiwH NPOH3BOJBLHOIO BEKTOPAa @& HA& OCH HEKOTOPOH 3allaHHOK
CHCTeMH KOOpPAHHAT B fafibHeftimem o6osnavalorca Oyksamu X, Y, Z.

PasencTBO
a= {X; Y; Z}
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osHauaer, yro yncaa X, ¥, Z ABASIOTCA TIPOEKUMSAMH BeKTOpa Ha KO-
OpAUHATHHE OCH.

Tlpoexu BeKTOpa Ha KOOPAHHATHHE OCH Ha3HBAIOT TaKXe ero
(mexapToBHIMH) KoOpARHAaTaMy. EciH AsHN Ase Toakm Mi(xi; g 21)
B Ma(xs; yo; 72), ABASIOUIHEC COOTBETCTREHHO HAYaJOM N KOHKOM BEK-
TOpa @, 10 ero xKoopAuxatw X, Y, Z onpemexsorca no dopaysaM

X-x,-—x;, Yn-yz—yl, Z-zg-z,.
DopMyaa
|a| ==V XEFYEF 22 (@)
no3B0AAeT MO KOOPAHHATAM BEKTOpPa ONpeAENHTh ero MoAyJb.

Ecin o, f, ¥y — yram, koTopeie cocTasisier BEKTOp G C KONpAuHAT-

HBRIME ocaMu (pHC. 41), To cos @, cos f, cosy HaskBaioTcH HanpasafA0-
ULHMH KOCHHYCAKH BEKTOpaA 4.

Benencrsue ¢popuynu (1) z

X o= [g|cos @, ¥ == |@]cos B, Z == |a]|cosy.
Orciona 1 u3 dopuyam (2) creayer, 4to a
cos? o+ cos? f ++ cos?y = 1.

Nocneauee paBeHCTBO NO3IBOAAST OMPEASNHTH Y
OAHH H3 yrioB o, P, ¥y, eCim H3BeCTHH IBa

EPYrHX. B —

748. BLIYHCANTD MOAYAbL BeKTOPA g v
a={6; 3; —2}.

749. Tanwl fgBe KOOPAHHATH BEK-
topa X =4, Y= —12, Onpeaeantob
ero TPEeTbio KOOPAMHATY Z TpH Yyeno- Pac. 41
BHH, 4T0 |a| = 13.

750. Mlaunt toukn A(3; —1; 2) u B(—1; 2; 1). Hafitn
KOOPAKHATH BeKTopoB AB u BA,

751. Onpeneautb Touky N, ¢ KOTOPOR COBNAjaeT KoHew
Bektopa a@ = {3; — 1; 4}, ecu ero nayaJo coBnagaer ¢ Tou-
ko M(1; 2; —3).

752. OnpenenuTh Hauaao Bekropa a4 == {2; — 3; — 1},
eClH ero KoHen coBmagaer ¢ Touko#t (1; —1; 2).

753, Jlan Moayap Bektopa |a| =2 m yran o = 45°,
B = 60°, y == 120°, BHuUHCAHTb NPOEKLUNNW BEKTOpa @ Ha KO-
OpAHHATHBE OCH.

754, BHuMCANTL HAaNpaRARAIOIIHE KOCHHYCH BEKTOpa 6 =
= {12; —15; —16}.

7535. Bbi‘IHCJIf!?Th HanpapJalolllHe KOCHHYCH BeKropagq ==
={ﬁ; B B

756. MoXer JH BeKTOpP COCTaBJATL C KOODPAHHATHHIMH
OCAMHE CAelylolle yriel: 1} o ==45° g=060°, y= 120"
2) a=45° p=135° y=260° 3) a=90° @ =150
y == 60°?
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757. Moxer 1 BEKTOP COCTABJATb € ABYMS KOODAMHAT-
HBIMH OCSIMH Caeaylotlye yrani: 1) o = 30°, p = 45°% 2) p =
= 60°, y = 60° 3) o = 150°, y =30°?

758. Bekrop cocrasaser ¢ ocamu Ox u Oz yranl a==120°
u y == 45°. Kako#i yron ou cocraBaser ¢ ockio Oy?

759. Bektop a cocraBasier ¢ KOOpAHHATHHIMU ocsiMH Ox
# Oy yrabl a = 60°, § = 120°. BrunciuTh ero KOOpAKHATH
npu ycaosuu, uro [a| = 2.

760. Onpeneauth KOOPAUHATH TOMKY M, ec/iu ee pajuyc-
BEKTOP COCTABAAET C KOOPAUHATHLIMH OCHMH OAHHAKOBbLIE
VIAL 4 ero Modyab pabeH 3,

§ 30. Jlnneiinnie onepauuu Haja seKTOpPaAMH

CymMoli a-- b ABYX BeKTOpOB G M & HA3LIBAGTCA BEKTOpP, KOTOe
P MICT A3 HAYAJa BEKTOPA @ B KOHel BEKTOPa & 7pH yCJA0BHH, 4TO
BEKTOD b NPHIOXKEH K KOHUY BexTopa 4 (npaBuno Tpeyro.buuka) [lo-
cTpoeHHe cyMmu a 4 b H306paxedHo Ha puc. 42,

a
Puc. 42, Puc. 43.

Hapsiny ¢ nmpaBnioM TPeyroJbHHKA HaCTO MOAB3YIOTCS! (PAaBHOCKHIR-
HEIM €MY) NpaBHJAOM OapadielorpaMMa: ecIH BeKTOpn ¢
B b npueefenH Kk ofweMy Ha%a y H HA HHX NMOCTPOEH NapasIeforpam,
TO CYMMa @ -+ b ecTh BeKTOp, COBMAAAIOIIMA C AHATOHAJIBK 3TOr0 fia-

. paanesorpaMma, uaymeft Hs obiero gpa-
yaia @ ¥ b (puc. 43). Orciona cpasy cae.
zyet,uto 4+ b = b+«

Croxenne MHOTHX BEKTOPOB NPOH3BO-
AHTCS TIPH MOMOUIM MOCNEROBATENLHOTO
NPHMEHEHHAA NPAaBUAA TPEYTONbHHKA (CM,
puc. 44, rae H3006paiKeHO NOCTPOEHHE CyM=
Mbl qeTHIpeX BEeKTOpoB a, b, ¢, d).

Passocteic @ — b ABYX BexTOpos @
H b masHIBaeTC BEKTOD, KOTODHH B CyM«
Me ¢ BexTopoM b cocramiser Bexrop 4.
Ecnu aBa BexTOpa 4@ W & npuBeieHm X

Puc. 44. o6WeMY Hauady, TO DAIHOCTE HX O - b

eCTh BEKTOD, HAVWIHA H3 KORUA b («BHYyH.
raeMoro») X Kohuy ¢ («yMenbliaeMoro»). Ilsa sex1opa passoli JiHe
HH, JeXaliie Ha oJHol NpaMOR K HANPABJCHHEE B NPOTHBOMNONOXKHEIG
CTOPOHB!, HA3HIBAIOTCA B3AUMHOOGPATHHIMH: €CJIH OLHH - U3 HHX 0B6O0-
$Hagenl CHMBOJIOM @, To Jpyro} o6o3pagaercd CHMBOAOM ~—&. Jlerxo
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pHAeTb, 4T0 @— & me g - (=—b), Takum o6pazoM, NOCTPOEHHE pa3Ho-
CTH DABHOCHALHO NPHOABSHHI0 K <yMERbLUIAEMOMY® BEKTOpa, 06paTHO-
TO «BHYHTAEMOMY».

TpoussenerneM o (UAH TaKKe act) BeXTOPa @ HA THCIO O HA3KI«
BAaeTCA BEKTOp, MOAYJh KOTOPOrO paBeH NPOX3IBENEHHI0 MOXyAs Be-
TOPa @ Ha MOAYJb UHCAA ¢; OH DAapajiieNel BeKTOPY d WIH JeXHT
¢ HHM Ha OJHOH NpAMOf W HANpaBJeH TAK XKe, KAK BEKTOP @, ecad
O — YHCIO NOJOKHTEALHOE, H NPOTHBONONOXHO BEKTOPY @, eClH o —
YHCIO OTPHUATEABHOS.

CnoxeHnne BEKTOPOB H YMBOXeEHHE BeKTOpa HAa UHCAO HA3LBAIOTCR
AHHERHBIMY ORepailHfMK HAJl BEKTOpaMHu.

HMeior MecTo C/enyiomiHe A8e OCHOBRbBE TeOpeMH O RPOEKIHAX
BeKTOpOB:

1. Ilpoexuug cyMMbl BeKTOPOB Ha KaKyio-BHOYAb OCb PaBHa CcyMMe
HX NPOeKUHit Ha 3Ty Xe oChb:

npy(aytas+ ... +ap)=npua;+npas 4 ... + 1pyas,

2, [Ipr yMHOXEHHK BeKTOPa HA4 YHCIO €ro NPOeKUKs YMROMXKaeTcs
Ja TO XKe YHCAO:

npy (o) = a np,4.
B uacTHOCTH, ecxd

a={X;; Yi; Z;}, b={Xy Yy Za}-‘
atb={X;+Xo; Vi +VYys 2,425}

TO

a—b=Xi—~Xy; Yy =VYos 2, — 2y}

Ecar a=={X; ¥; Z}, 0 gas moGoro wncaa o
aa = {aX; af; aZ).
BexTOpH, NeXaltHe Ba ofHOR nNpaAMoll HIM Ha DapannesBHLX ApsH-

MbIX, HAJHBAIOTCHA KOMMHHEAPHHIMH, [IPH3HAKOM KONIHHEAPHOCTH ABYX
BEKTOPOB

a={Xy; Y11 Z;}, bw={Xy Yy Z)

ABASAETCS NMPONOPUUOHANBHOCTL KX KOOPLHHATS

Xs etz 23
I 7

Tpofixa Bexropos 2, j, R BasbBaeTcd KOOPAMHATHHIM GaancoM, ecan
STR BEKTOPH YAOBJETBOPAIOT CIEAYIOUIHM YCAOBHAM:

1) sexrop i nexur Ha oca Ox, BexTop j—Ha ocn Oy, BekTap
k —ua ocy Oz;

2) Raxauft w3 sexropos i, ], k ganpasied Ha ¢Boe} OCH B NOJNO-
KHTENHHAYIO CTOPONY;

3) BeKTOpH i,ka—enaunqnue, T & li|==]l, [jl==l, |B|=1,

)
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Kakum 68 HH OHJ BeKTOP 4, OH BCerma Momer OHTh paanoxen
mo Gaaucy 4§, f, B, 1. . MoxKer GHITh NPEACTABJCH B BHAE:

a=Xi-4-Y]4 28k

k09)PHUREATH 3TOTO PA3JNOKEHHA ABJIAKTCA KOOPAHHATAMH BEKTOpa &
(r. & X, Y, Z cyTh NPOGKIHH BEKTOPa @ Ha KOOPAWHATHHE OCH).

761. ITo nauubimM BekTOpaM @ H b NMOCTPOHTE KaXKALA
n)a crenyiomux BekTopoB: 1) a+b; 2) ¢a—b; 3) b —a;
4) —a—b.

762. Hauu: |@¢|=13, |b|=19 u |a+ b]=24. Buun-
cauth la—8|.

763. Hauni: |af==11, |b|=23 u |a — b|==30. Onpe-
Jenutb |a+b|.

764. BexTopn @ k b B3aEMHO MEPNEHIHKYASpPHH, NpH-
yeM |@|=5 u |b|=12, Onpeneauts |@+ 56| u |a—5].

765. Bexkrtopw @ u & o6pa3ywT yroa ¢=060° npuuem
fa{==5 u |b|==8. Onpepesaurs |a+b|u|a—>]|.

766. BexkToph @ u b oGpasyior yrosx ¢ ==120°, npuyem
|a]l =3 ©u [6] =5. Onpenennte |a+b| n |a—b|

767. KakoMy YCNOBHIO MOJIKHE YIOBJIETBOPSTE BEKTOPH
a B b, 4TOGH HMEAH MeCTO CASAYyIOIHe COOTHOUIEHHA:
la+b|=la=bl|;2)|at+b|>|a—b|;3)|a+b|<|a—b]|.

768. KakoMy YCJOBHIO IOMXKHE YIOBJETBOPATbL BeK-
Topbl @ u b, uTOOGH BeKTOp @b NeJHJ NONOJNAM YroJ
MeX1y BEKTOpaMH @ U b.

769, ITo naHHBIM BeKTOpaMm & H b NMOCTPOUTL KaKIHH

B3 cJeRylouux BexkTopoB: 1) 3a; 2) —%-b; 3) 2a+%b;
4) -a—3b

770 B Tpeyroasuuke ABC Bektop AB=m u BEKTOP
AC =n. HOCTpOHTb KaXABA H3 CACAYIOIIHX BEKTOPOB:

1) 22 "'+"  2) =53 3) 25— “_ s 4) -'-"-3-’-—'5- MpurHMan

B KauecTBe Macmraﬁuoﬁ eOHHHILL -§-| n|, MOCTPOHTHL TaKKe
BeKTOpH: 5) [n|m -+ |mn; 6) [nim—|m|a.
771. Touka O sABJseTes LEHTPOM TAKECTH TPEYTOJb-

unka ABC. Hokasate, uto OA + OB + OC =0.
772, B npasuabHOM mnaTHyroabHuKe ABCDE saganu

BEKTOPHI, COBNA/AIOLINE C €70 CTOPOHAMH: AB=m, BC=n,
CD=p, DEe=gn EA=r. l'[oc'rpom'b BeKTOpBl' m—~—n-+

+p—q+r; 2)m+2p+-r. 3) 2m+ 5 -1 — 3p—q +2r.
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773. B napaanenenunene ABCDA’B’C’'D’ (pmc 45)
SAIAHH BEKTOPH, cOBNajaioulue c ero peSpamu: AB=m,
AD=n n AA’=p. IocTpouTh Ka- o

WABH H3 CACAYIOIIHX BEKTOPOB: ' &
1 )q' 4 A
1) m+4n+p; 2) m+a+5p; 4 o
1 ! '
3 gmtgatp;, 4 mtn—p; E
‘ )
5) —m—n+5p. “»;'Q““ ——Jp
774, Tpu cuast M, N n P, npu- .:.‘.’.._...../
NOXEHHHE K ONHOA TouKe, HMeOT 4 m 5
B3aHMHO MEPOeHIHKYJAApHbE Hampa- Puc. 45,

pacHuda. OnpenesuTh BeJHYHHY HX
paBHojehcTBYOmEed R, ecJH H3BecTHO, uto |M|=2 I,
iNI=10xI'a |P|=11 «I.

775. Jlaun nBa BekTopa @ =={3; —2; 6} u b ={~2; 1; 0}.
OnpesesuTs NPOCKUAH HA KOOPHWHATHHE OCH CJACAYIONIHYX

Bextopos: 1) a1+ b; 2) a —b; 3) 2a; 4) —% b; 5) 2a+43b;
6) %a— b.

776. TlpoBepuTe KOJJIHHEAPHOCTh BEKTOPOB d ==
e={2; —1; 3} 1 b={—6; 3; —9}. Vcranosurs, karoh us
HAX AJNHHHEE JPYTOro H BO CKOJBKO Pa3, KaK OHH Hampas-
JieHH — B ORHY HJH B NPOTHBONOJOXHBE CTOPOHEH.

777. Onpenenars, MPH KAKUX 3HAYEHHAX O, § BeKTOpH
a=—2i+3]+pk n b=al— 6]+ 2k KoanuHeapHH.

778. Tlposeputh, uTO 4Yermpe ToukH A (3; —I1; 2),
B(l; 2, —1), C(—1; 1; =3), D(3; —b; 3) cayxar sep-
MHHAMH TpaNCIuH.

779. Iamwt touku A(—1; 5; —10\ B(5; —7; 8),
C(2; 2; —7) u D(5; —4; 2). IIpomepurs, uTo BeKTOpH AB
B CD KoANuHEapHH;, YCTaHOBHTb, KaKON H3 HHX HJHHHee
APYTOTO H BO CKOJbKO pa3, KAK OHH HAMPABJICHH — B OfHY
HJAH B MPOTHBONOJIOMHBE CTOPOHHI.

-780, Halitu opT BexTopa g={6; —2; —3}.

781, Hadtu opr Bektopa a=={(3; 4; —12},

782, OnpeneanTs MORYJH CYMMH H Pa3HOCTH BEKTODORB
a={3; —5; 8} u b=={—1; 1; —4}.

783, Jlano pa3aoxeHne Bexropa ¢ no Gasucyd, j, k: ¢ =
e= 16i — 15f 4+ 12k, Onpenme/quts pasJoKeHHEe MO STOMY
xe ©Gasucy pexropa d, DNapanieJbHOr0 BEKTODY € W
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HPOTHBOMNOJIOXKHOTO ¢ HUM HanpaBAeHHH, IPH YCJAOBHH, UTO
|d|=75.

784. JiBa BexTopa @=={2; —3; 6} u b={~—1; 2; —2)}
NPHJACKEHB K OZHON Touke. OnpefeauTh KOOPAWHATH BeK-
TOpa €, HANPAaBJeHHOro No GHCCEKTPHCE YrAa MeXNy Bek-
TopaMH @ H b, IPH_YCNOBHH, HTO le|=3V42.

785. BekTopn AB={2; 6; —4} u AC={4; 2, —2
COBMALAIOT CO CTOPOHAMH Tpeyroabruka ABC. OnpegeimTs
KOOPAHHATH BEeKTOPOB, NPHMOXKEHHHX K BeplIHHAM Tpe-
YTOJIbHHKA H COBNAajalomux ¢ ero Mexuanamu AM, BN, CP.

786%), MMoxa3aTh, UTO eCJH P U § — KaKHe YTOOHO He-
KOJJHHeapHbEle BEKTOPH, TO BCHKHH BekTop, Jexaiiuih B uX
IJIOCKOCTH, MoxXeT OuTh NpejncraBjeH B Buae: a==ap--fq.
JdokasaTh, YTO uucsia ¢ H P Bek-
TOpaMK @, p H § OUpPLAeJAnTCH
oxuno3nauno. (IIpencrasseHne Bek-
TOpa @ B BHAe 4= 0p + pg Ha3H-
BAeTCA pasoxkeHHeM ero mo Oa-
3UCY P, q; YHcaa G H B Ha3HBalOT-
cs Kos?q:nunemauu 5TOI'0 pasJo-
XKeHus.

Hokazarteanncrro, [Ipueeaem
BEKTOPH &, p H g K ofwmemy Hayaay,
KoTopoe obo3naunMm Gyksoft O (puc. 46).
Kowen, BekTopa a ofo3mayum Oykeofi A. Uepes Touxy A nponesem
RPpAMYio, DapanfelbHYId BEKTODY 4. TO'IKY MepeceyeHHA atofl npsmoﬂ
¢ nuuKedl MeACTBEST BeKTOpa p 0003HaynM uepe3 A, Anmanoruyeo, Mpo-
BOAA HYepe3 TOuky A npaMy, NaparAedBHYIO BeKTOPY p, MOJYdEM

B DepeceyeHHH ¢ JHHHeH NefCTRHR BeKTOPa ¢ TOUKY A,
0 NpaBRJY napajgelorpaMMma TOJYYHM:

a=0A=04,+04, 1)

Puc. 46,

Tak xak sekropst OA; & p Jexar Ha OAROA MPAMOM, TO BEKTOP OAP
MOMET GWTh NOJYYeH YMHOXSHHEM BEKTOP2 p HA HEKOTODOE YHCIO

f)'A_p =ap. (2)
ABAaNOTHYHO -
0Ap == fig. 3)

V3 panemers (1). (2) m (3) noxyvaem: a ==ap - §¢. Tem camum
BO3VOXHOCTh TPeGYeMOro pasdaoXenus dokasada. Ocraercs Jokasats,
yro K09(GDUEHEHTH ¢ H [ STOrO DPAINOKEHHA ONPEAEATIOTCS OAHO-
aHayHo.

*} 3anaun 786 K 792 cymecTBeHHH AN NPABHIABHOrO MOHEMaHUA
ocTafbHHX 3ajfad. Peurenue mepaof #3 HHX 9/ech NPUBOAUTCH INod-
HOC‘I lﬂO.
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ITpeAnONOKHM, 4TO BEKTOD @ HMEET NBA PA3NOMEHAR:
a==0p+p¢. a=a’p+pyq
n, HanpaMep, o = ¢ Brudras MouneRHO OAHO H3 APYroro, moMydaen:

(@ =a)p+ @ =P gm0 mm p=S=b g

Ho sTo paseHCTBO 03HAayaeT KOLMTHEEAPHOCTh BEKTOPOR P H ¢, KOTOpLIS,
OflHAKCe, [0 YCIOBHIO ABAAIOTCS HERQNINHEAPHHMH, Cu‘Ie,ZIOBa‘I‘EJleO,
HEPABEHCTRO O = G HEBO3MOXHO. AHAJNOPHYHO ROKA3HBASTCA, WUTO
HeBo3MoXHO HepabeHcTBO ' =& . Takum ofpasoM, a's=a, § =§,
T. €, ABYX Pa3AHUHEIX pas.uomeaaﬁ ORHH H TOT K¢ BEeRTOP HMeTh He
MOMKeT,

787. Ha mnJockocTH JaHHW JBa BeKTopa p={2; —3},
g ={1; 2}. Hafite pasaoxenne sekropa a={9; 4} no 6a-
SHCY P, {.

788. Ha nJjockocTH maHE TpH BekTopa a=={3; —2},
b={—2; 1} u ¢={7; —4}. OnpezeanTs pasaoXKeHHe Kax-
JOrc M3 3THX TpeX BeKTOpoB, NpHHHMAas B KauecTse 6a-
3hca JiBa APYrHx.

789, Hane Tpm Bexktopa a={3; -1}, b={1; -2},
c=={—1; 7}. Onpeaeauts pasjokKeHHe BEeKTOpa p=4a -
-+ b - ¢ no 6a3ucy a, b.

790. IlpuHumas B KavecrBe 6asuca BeKTOpH AB=b

u AC == ¢, COBNAAAOLIKe CO CTOPOHAMH TPeYroabruka ABC,
ONpeie/UTh DPAasJOKeHHe BEKTOPOB, NMPHJOMKEHHHIX B Bep+
IIHHAX TPEYrOJbHHKA H COBMNAJAIOHIMX C €ro MejHaHaMH,

791. Ha naockocT: paHm ueThipe Touxu A(l; —2),
B2; 1), C3; 2) u D(—2; 3). Onpegeantb pasjoxeHue
sexTopoR AD, BD, CD u AD + BD + CD, npunumas 8 Kaue-
crBe Gasuca BexTopnl AB u AC.

792. JIoKa3aTh, 4YTO eCAM P, § H r — KaKHe YrojHO
HeKOMIJTAaHapHLEIE BEKTOPH *), TO BCAKHH BeKTOp @ mpo-
CTPAHCTBA MOXeT OHITh NPENCTABJEH B BHAE: g==ap -
-+ Bg + yr. Hokasath, uTo 4HCIa o, B, Yy BeKTOpavMHu a, p,
g u r ompelensiorca ofnosnayHo. ([IpexcraBiennue Bex-
TOpa @ B BHAE a==ap 4 fq -+ yr Haswpaerca pasJaoxe-
HHeM ero no 6asucy p, ¢, r. Hucna o, § 4 y HasHBawTCH
KosddULKEHTAMH 3TOrO PasJoXKeHHA.)

793. laus Tpu BekTOpa p = {3; —2; 1}, ¢ ={—1; 1; —2},
r=={2; I; —3}. HafiTn pasnoxenue Bekropa ¢ == {i1; —6; 5}
no 633HCY P 4, r.

*) Tpu BexTOpa HA3EBAIOTCA HEKOMIAAHADHLIME, €C/H NOCAE TPH-
BEJACHHA K OGWEMY Hagany OHH HE JexaT B OXHOX MIOCKOCTH.
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794, Naun ueTnpe BekTOopa a =1{2; 1; 0}, b ={1; —1; 2},
c={2; 2; —1} ud={3; 7; —7}. Onpenesanuts pasnoxeHne
KAXAOI'0 M3 STHX YeThipeX BEKTOPOB, IPHHHMAS B KayecTBe
0aanca TpH OCTafNbHBHIX.

§ 31. Cxansiprioe mPOH3BEeLCHHE BEKTOPOB

CranspRHM NPOHIBEASHHEM JBYX BEKTOPOB Ha3mIBACTCA WYHCMO,
pPaBHOe NPOH3BEACHHIO MOAYJeHl 5THX BeKTOPOB Ha KOCHHYC YIJa Mexay
HHMH,

CkaJafpHoe npou3BeneHHe BEKTOPOB a, & o603nauaerTcs cHMBO-
JoM ab (mopsamok zamucu comMHOXKUTenelt Geszpassinuen, T. e. ab == ba).

Ecan yrox MeXxAy BeKropamMH &, b o06o3HausTh uyepes @, TO Wk
CKanApPHOe NPOH3BeACHHE MOXKHO BHIPA3HTH (opmydoft

ab==|al:|b]-cosg. (1)

CKanApHOe npousBefienHe BEKTOPOB @, b MOXKHO BHDPAIATEH TAKKe
dopuyaoit
ab=\|a|-np, b, um ab=[0b|-np,a

Uz dopmymt (1) caenyer, uro ab>0, eciu ¢ --oeTpudl yroa,
ab<0, ecan yroa @ — Tynoft; ab==0 B TOM H TOMBKO B TOM CJaYyuae,
KO'A3 BeKTODN @ H b MepneHABKYAAPHH (B URCTHOCTH, ab =0, ecan
a==0 wm b=0).

CkangpHOe NPOH3BeACHHEe g¢ Ha3HBaeTed CKaNADHHM KBaxpaToM
BexTopa ¥ o6osHavaerca cuMBosaoM a2 M3 ¢opmyan (1) eaegyer, uto
CKAJIAPHEA KBaJpaT BEKTOPA PABEH KBAAPaTy e€ro MORYJA:

am=|a2
Ecan BeKTOpH @ H b 8SanaBH CBOYMH XOOPAHRATAMYU:
a={Xy; Yy 2y}, b={Xs Yo Z,},
70 HX CKAJAPHOE NPOU3BEACHHE MOXeT OHTbL BRIUHCJEHO MO thopMyne

abm= X\ X, + Y Yy 4+ 2,2,
Orcofa clenyer Heo6XonuMoe W AOCTAaTOYHOE YCAOBHE NEPNCHAUKY-
JAPHOCTH BEKTOPOB:

XiXo+ V¥t 2,Z,=0.

Yroa ¢ MeXAy BeKTOpaMH
a={X;; Y3 Z\} u b={Xy Yy Zs}

ab
naertcs GopMyaol costp=w, HJAH B KOOPAMHATAX
X X+ YVt 2,2
o5 == e 122+21 2+213 =
V4 + 2 VX+17i+ 2]

[Tpoexuus npouasonbHOro Bekropa S =={X; Y; Z} Ha Kakyo-uHuGyIh
och # onpenenaneTea ¢opMyson

npy S == Se,
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rre e — eAMHHSHHA BekTop, Hanpasaenunf no och ¥ Ecan  panm
yraAR @, B, Y, KOTOPHE OCb # COCTABJAET ¢ KOOPAMHATHBIME OCHAMH,
To e=={cos @; cosf; cosy} H AAT BLIYHCACHHMA NpPOSKUHH BEKTOpa 8
MoxeT cayxuts Qopmyna

npyS==Xcosa+Ycosp+ Zecosy.

795, BekTopu @ # b o6pasyloT yroa q:==%n; sHasl, 4TO

la|=3, | b|=4, sriuncaurs: 1) ab; 2) a% 3) b3 4) (a+b)%
5) (3a — 2b)(a -t 2b); 6) (e — bF; 7) (3a -+ 2b)
796, BekTopH @ ® b B3aHMHO NEePNEHAUKYNAPHHI; BeK-

TOp ¢ 06pasyeT ¢ HHMH yrjbi, paBHHeE %; 3Has, YTO | @ |=

=3, |b|=05, le|==8, .Buiuncauts: 1) (3a— 2b)(b -4 3¢);
2) (@ + b+ cf; 3) (@ + 26 — 3¢’

797. lokasaTh CHpaBeNAHBOCT TOXpecTsa (@ -+ b)* 4~
+(@—0P==2(a%+4b% u BHACHHTHL €r0 reOMETPHYECKHIH
CMBICJL,

798, Hoka3ath, 4t0 — ab << ab < ab; B xakux cayvasx
3Jech MOMET HMeThb MECTO 3HAK paBeHCTBA?

799. Cuntan, 4TO KaXJIbIi M3 BeKTOpoB &, O, ¢ OTaH-
ueH OT HyJsl, YCTAHOBHTb, IIPH KAKOM KX B3aHMHOM pac-
NOJIOKEHUH CHpaBeIJIHBO PaBeHCTBO: (ab)e=a(be).

800, [{aHpl eZMHUYHHIE BEKTOPH &, b M ¢, YNOBJAETBO-
psioutde yCJaoBHIO & + b + ¢=0. Bruuucauts ab-+bec+tca.

801. Jasw TpH BekTOpa &, b H ¢, YIOBICTBOpAILLE
yeaoBHIW @+ b+ c¢==0. 3uan, uro |a|=3, |&|=1
u |e|=4, sBuuucaute ab <+ bc -+ ca.

802. Bekrtopu @, b, ¢ nonapuo o6pas3yoT ADPYr ¢ Epy-
rOM YrJH, KaXasfi u3 KoTopeix pased 60°. 3uas, uto
|a}==4, [b|==2 u {¢|=06, onpegesuts MOLY/b BEKTOpA
p=a-+b-+tec.

803. Mano, uro |a|=3, |b|=5. Onpemenurs, npu
KAaKOM 3HAYeHHH O BeKTOpH a -} ab, & — ab 6yayT B3auMHO
nepueHAUKY IS PHBL

804. KakoMy YCJOBHIO AOMNXHB YEROBJIETBOPATb BeK-
TOPH @ H b, uTOGH BeKTOp @+ b GBI NMepneHAMKYJAApeH
K BeKTOpy @ — b.

805. Hoxasarb, 4To BeKTOp P ==b (ac) — c(ab) nepnen-
JHKYJSpEeH K BeKTOpy 4.

806. okasaTs, uto Bekrop p=b — -2 nennenan-

a2
KYyJApeH K BEKTODY 4.

807. Jauw sexrops AB=10 u AC ==¢, comnajgamoumue
CO CTOpOHAMH TpeyroJbHEKa ABC. Hai#iTH pasaoxedue no
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6asucy b, ¢ BeKTOpa, TPHJONKEHHOTO K BepIIHHE B sTOro
TPeyroIbHHKA H COBMHAZAIOIEro ¢ ero sucoToll BD.

808. Bextops @ H b 0Gpasyior yron @==%; 3nas, 4T0

la}=V3, |b|=1, BEUHCAUTL YTON @ MEXIY BEKTODAMH
p=a-+bug=a—>. '

809. BHuncJIuTH TYNOf yToJ, oO6pasoBaHHHR MenHa-
HaMH, OPOBeJEHHLIMH H3 BePUIHR OCTPHX YFJOB PaBHO-
GenpeHHOrO NPSMOYTOJIBHOTO TPEYroJbHUKA.

810. OnpefenuTh reoMeTpUYECKOE MeCTO KOHUOB Nepe-
MEHHOr0 BEKTOpa ¥, €CJH ero HavaJo HaXOAHTCH B AaH-
HOH TOUKE A H BeKTOp X YLOBJSTBOPAET YCAOBHIO xXd==d,
THE @ — JAHHHA BeKTOp H & — AAaHHOE YHCJIO.

811, OnpelienTs reOMETPHUSCKOS MECTO KOHLIOB nepe-
MeHHOTO BEKTOpa X, €CJH ero Hava/Jio HaXofHTCcA B JaH-
HOA TOuke A H BeKTOD X YJOBJETBODSAET YCJAOBHAM X@ == g,
xb =0, rie @, b-— faHHLIe HEKOJJHHEeapHble BEKTOPH H «a,
fp — nanHne 4HCAA.

812. Jauu BekTopH @ =={4; —2; —4}, b={6; —3; 2}.
Buuncauts: 1) ab; 2) VaZ 3) V2% 4) (2¢ — 3b) (a + 2b);
5) (a + )% 6) (a —bY.

813. BHUYRCJHTH, KAaKyl0 paboOTy NPOUSBOSHT CHJA
f=1{3; —5; 2}, xorma ee TOYKA NPHJIOKEHHS mepeMe-
maetcs H3 HayajJa B KOHell BekTopa s(2; —5; —=7)*).

814, Jaun Touku A{(—1; 3; =7), B(2; —1;5) u
C(, 1; —b). Buumcanuts: 1) (2AB —CB)(2BC 4 BA);

——

2) VAB2; 3) _\{A__Cf_,__ 4) nafity KOOPAHHATH BeKTOPOB
(ABAC)BC u AB(ACBC).

815. BHuuHc/AHTh, Kakylo paGoty IHpPOH3BOIHUT CHJA
f=1{3; —2, —5}, rRorza eec TOYKa NPHJOKEHAA, LBHTAACH
npsMoaHHefiHo, MepeMmemntaercs H3 noaoxerus A(2; —3; 5)
B nosoxeuue B(3; —2; —1).

816. Haunt Tpu cunsl M=(3; —4; 2}, N={2; 3; —5}
B P={—3; —2; 4}, npuioxeHHHe K OXHOR Touke. Bhi-
YHCJ/IHTh, KaKylo paGoTy NMPOHSBOAHT pasHoZeficTByOMmAs
STHX CHJ, KOI'Jla ee TOUKA NPHJAOKEHHd, ABHTAACh NPAMO-
auuefino, nepeMentaercda K3 nodoxenus M,(5; 3; —7)
B poJgoxenne M,(4; —1; —4).

*) Ecau sextop f mzofpaixkaer CHIY, TOYKAa NPHAOKEHHS KOTOpO#
nepeMetiiaeTes ¥a HauaJa B KOHel{ BeKTOpa §, TO paloTa w STOH CHau
ORpeASTIACTCS PaBEHCTBOM

w = {3,
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817. lanu BepWMHH 9YeTeipexyroJnHuka A(l; —2; 2),
B(l; 4,0, C(—4 1; ) u D(~b; —5b; 3). HorazarTs, uTO
ero auaronasu AC u BD B3anMHO nNepneHXHKYJAApPHHL.

818. Onpeneaurs, nOpH KAKOM S3HAYEHWH O BEKTOPH
a=uol—3]+2k ¥4 b=1i-4 2j — ak B3aUMHO NEpIEHAUKY-
JAPHBL.

819, BHLYHCIHTDL KOCHHYC yrJa, 00pas0BAHHOrO BCKTO-
pamu @={2; —4; 4} n b={-3; 2; 6}

820, Iaun BepmHHEI Tpeyroabuuka A(—1; —2; 4),
B{—4; —2;0) u C(3; —2; 1). Onpejenuts ero BHyTpeHHHIl
yroJi NpH BeplixHe B

821. Jlausl BepmHHHE TpeyrodsHHka A(3; 2; —3),
B(5; 1; —1) u C(l; ~2; 1). Onpeneurb ero BHeWHHH
yroJl mpd BepliHHe A

822. Boiuncaus BHYTpEHHHE YIJBl  TpeyroJdbHUKA
A(l; 23 1), B(3; —1; 7), C(7; 4; —2), y6eanTbcs, 4TO 3TOT
TPEyroAbHUK papHOOeNpEHHBIN.

823. BexTop ¥, KOAauHeapHu BekTOpY @=={6; —8; —7,5},
o6pasyeT ocTpulit yroa c ocklo Oz. 3Hasa, 9T0 |x|=>50,
HAfiTK ero KOOPAHHATHIL

824, HalTH BeKTOpP X, XOJMJIHHEApHH# BeKTODY @@=
={2; 1; —1} 1 yaoBieTBOpAlOUIKE YCAOBHIO xa == 3.

82F, BekTtop X, UepHeHIHKYJIADHHH K BekTOpaM gq==
=3i 4+ 2j + 2k 1 b=181 — 22j — 5k, obpasyer ¢ ocuw Oy
tynoft yroJt. Hafitn ero Koopausatw, 3Had, uTo |x|=14.

826, Haiiru BexTop ¥, 3Has, YTO OH NepNeHAHKYJApen
K BekTopaM a@=={2; 3; —1} u bd={l; —2; 3} u ynosxe-
TBOPAET YCJOBHIO X (2i ~ 4 k)= —6.

827. [HaHH nBa BekTOpa: @=={3; —1;8} ub={1;2; —3}.
HafiTH BeKTOp X {PH YCJOBHH, YTO OH NEpUEHAHKYJISpeH
K ocit O2 H YIOBJETBOPAET YCJAOBHAM: x@==9, xb= — 4,

828. Mauw tpu Berropa: @==2i—j-- 3k, b=i—
—3j4+28 u c=31+2j — 4k, tHal™h BEKTOp X, YNOBJe-
TBOpAOIMA ycaosuaAM: x8=—D5, xb=-—11, xc=20.

829, Halitu npoexuuio sexkropa 8 ={4; —3; 2} wa ocp,
COCTaBJISIOILYI0 C KOOPAHHATHHIMH OCAMH DaBHBE OCTpHe
VIJIHL.

830. Haiith mpoekuuo sexkropa S= [VE; —~3; —5} Ha
OCh, COCTABJAIOMYI0 C XOOPAMHATHMIMH oOcaMu Ox, Oz
yram a=45° y=60°, a ¢ oceww Oy —ocTpuit yroa f.

831. Ilauwt nse Touku A(3; —4; —2), B(2; b; ~2),
Ha#itu npoeknmio Bexkropa AB Ha 0Cb, COCTABJISIOMYIO
¢ KOOpAMHATHHIMH ocAMH Ox, Oy yraw o ==60° §==120°,
a ¢ oceio Oz — Tynoit yroa y.
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832. BuuucauTh mnpoekuuio Bekropa e ={b; 2; 5} Ha
och BektTopa b={2; —I1; 2}.

833. Hauw Tpu BekTopa: a=3i—6j—k, b=i+4
+4j—5k n e¢=3i—4j+4 12k. Buuucaurs np,(a + b).

834, Haun Tpu Bektopa: a={l; —3; 4}, b ={3; —4,; 2}
u ¢={—1; 1; 4}. Buuucaurs np,, 2.

835. Hanw Tpu Bexktopa: ¢a=—2+j-1- &k, b=i- 5]
u ¢==4i-+ 4] — 2k. Bouucants np,(3a — 25).

836. Cuna, onpeneasiemas BekTopoM R={l; —8; —7},
pasjoxeHa N0 TPeM HaNpPABACHHAM, ONHO M3 KOTOPHX
3anaHo BeKTOpoM @ ==2{-} 2j+ k. Hafith cocrasasawomyio
cajqsl R B HAaNpamJeHWN BeKTOpa a@.

837. Jlaun age Toukn M(—5; 7, —6) u N(7; —9; 9).
BoiyncauTh npoeKuHIo BekTopa a=={1; —3; I} na och Bek-
Topa MN.

838. Oauw Touru A(—2; 3; —4), B(3; 2; 5), C(1; —1; 2),
D (3; 2; —4). Buuncaute ApzpAB.

§ 32. BexkropHoe NpouU3BeNeHHE BEKTOpPOB

BexTOpHHM NPOHIBeJeHdeM BEeKTOPAa & HAa BeKTOP b Ha3uBaerca
pexTop, 0GosHauaemut cumsonoM [ad] u onpexensemuili CAexyiOmAMH
TpeMs YCHOBHAMH;

1) Moayas Bekropa [ab] pasen |al|-|blsing, rme @-— yroa
MexXAy BeKTopamMu @ H b,

2; gexrop [ab] mepmeHAMKYASPeH K KaXIOMY H3 BEKTODPOB a K b3

3) HanpaBaeHHe BeKTOpa [ed] coOTBeTCrBYeT <«npaBHJy NpaBoR
pyku». DTo O3HAuaer, 4TO €CAR BEKTOPH &, b u [ad] npuBemenn
K 0Gwemy Hauaay, 10 BexTOp |ab] noaxen GmTh Hanpamaen Tak, Kak
nanpaeaey cpeinult malen npasoR pykH, GoaswoN nafeu Kotopoid Ha-
NpaeieH NO MEPBOMY COMHOXHTENO (T, € DO BEXTOPY &), a yXaszaTedbs
geili —~ o sTopoMy (7. e. nmo sexropy b).

BexkropHoé npoH3BejeHHe 3ABHCHAT OT MOPHAKA COMHOXHTeJef,

HMeHHO!
[ab] = ~ {ba).

Moayas sexroproro nponabenen#s [ab] pamen njowmann S mapan-
JdeAorpaMMa, ROCTPOeHHOTO HA BeKTOPax a H b

|[ad]|=S.
CaMo BexXTOpHOe RpOHM3BeXeHHe MoXeT OHTb BEHPakeHo (opmysod
fab) == Se,
rae e — OPT BEKTOPROrO MpoOH3BeAeRUs,
BekTopioe npoussefende [eb] obpalmaeres B EYAL TOTLA H TORBKY
rorxya, KOTAA BEKTOPH 6 M b EoavuHeapui. B wactHocta [ag] =0
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. . Eean cucreéMa XOOPAMHATHHIX Ocell MpaBag W BeKTOPH & H b 34~
RaRN B 3T0R CHCTEME CBOHMH KOOPLHHATAMH:

a={Xy; Y 2}, b={Xy; Yy; 22}
T0 aex-r?uoe NPOH3BEZCHU® BEKTOPA @ HA BEKTop § ONMPefeAAsTOs
$opiya X
Z XY
ab ={I n?r'll _ !lli tll}
la8] Y32, XaZ, X,Yy

i I &
X, Y 2,
Xy Y2 24

BIAH

lad] ==

839. Bekropw @ u b oGpasywT yroa q:—-—- 3nas,

uTo | @ |==86, | b|==5, BHuucAuTs |[ab]|.
" bﬁo Hann: |e|=10, |#|=2 1 ab=12. BuuncauTh
a .
841. dauu: |a|=3, |H|=26 u |[ed]|==72. Buumn-
CJIHTh ab
842, Su @ ¥ b B3aMMHO NepneHAUKYJ/IpHH. JHad,
uTo |a]==3 =4, BHYHCJHATDH!

1) I[(a+b)(a—b)] i 2) |[(3a — b)(a — 2b)]I.
843, BexTopn @ n b o6pa3ynT yroa q:=%u. 3nast,
ure |a|==1, | b |==2, BHYHCIHUTD:

1) [ab%; 2) [(2a + b)(a+20)P%; 3) [(a + 3b) (3a — B)]>

844. Kakomy YCJOBHI0 IOMXKHH YHNOBJIECTBOPATH BeKe
TOPH @&, b, uTobbl BekTOpH @+ b u € — b GHAd KOJMLIH-
HEeaPHEI?

845. JlokasarTh Toxiectso [ab]? -+ (ab)® = a?b?.

846. Jlokasath, uto [abPP<Ca?h* B KakoM cJaydae
3feck OyJetr SHAK paBeHCTBA?

847, Ilaunl npouH3BOJbHHE BEeKTOPH: p, ¢, r, #. Jloka-
saTh, UTO BekTOopH a=[pn], b=/|[qn], ¢ =[ra] komnaa-
HapHH (T. e., 6yAy4Yd npuBelleRH K o6llieMy Hauajay, pac-
NoJaraloTCa B OAHOH NJOCKOCTH).

848, Bekropnl @, & ¥ ¢ YyHOBJETBOPAIOT YCJAOBHIO
@+ b+ ¢=0. Iokasats, uto [ab] = [bc] =][eq].

849. Bektopht 4, b, ¢ U d CBASAHH COOTHOUICHHAMHU
[ab] ={cd], [ac] =[bd]. ToxasaTh KOJJHHEAPHOCTb BEKTO-
poB a—d u b—¢.

850, IaHu BeKTOpH @ ={3; —1; —2} u b=={1; 2; —1}.
HafiTh k0OpAHHATH BEKTOPHBIX nponaae.n.enan 1) [ab);

2) [(2a + b) b] 3) [(2¢ — b)(2a + B)].
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851, Ianst Touxn A(2; —1;2), B(1; 2 =1} n C(3; 2; 1)
Haftty kKoopauHaTH BeKTOpHuIX NpousBenenuft 1) [ABBCy

2) [(BC — 2CA} CB].

852, Cuaa f ={(3;2; —4} npaaoxenar Touke A(2; —1; 1),
OnpenesnTs MOMEHT STOH CHAN OTHOCHTEJBHO HauaJia
KOODIHHAT *),

853. Cuna P={2; —4; 5} npuroxesa K TOUKE
My(4; —2; 3). OnpezeauTb MOMEHT STOH CHJH OTHOCH-
TeasHo Touku A(3; 2; —1).

854, Cuna Q={3; 4; —2} npuaoxkeHa K TOuKe
C(2; —1; —2). OnpenennTs BeJRUHHY H HATPABJIAOIINE
KOCHHYCH MOMEHTa 3TOH CHJIbI OTHOCHTE/NLHO HAYAJA KOOp-
A HHAT,

855, Cuna P={2;2;9} npuaoxena K touxe A(4; 2; —3).
OnpefenuTs BEJHYHHY H HanpaBAfiOLIHe KOCHHYCHW MO-
MEHTa STOH CHJH OTHOCHTeJbHO ToukK C(2; 4; 0).

856, Jauu Tpu cuaw M={2; —1; =3}, N={3; 2; —1}
H P={=4; 1; 3}, npunoxenune K Touke C(—1; 4; —2).
OnpeflenuTb BeJHURHY H HAOPapaAIOUIMEe KOCHHYCH MO«
3{%1211'% panlr;ozl.eﬁcmyzomeﬁ STHX CHJ OTHOCHTEJHLHO TOYKH

857, Damu touku A(l; 2; 0), B(3; 0; —3) u C(5; 2; 6).
Briuncauts naomans TpeyroabRuxa ABC.

858, Jlamm BepmHHW Tpeyroasuurka A(l; ~1; 2),
B(b; —6; 2) u C(l; 3; —1). BuunCc/HTHL AJHHY €r'0 BH-
COTHl, OnyileHHoM H3 BeplIwHW B Ha cropomy AC.

859, BuuncauTh cHHYC yria, 06pa3oBaHHOr0 BEKTOPaMH
a={2; —2; 1} u 6={2; 3; 6}.

860. Bextop x, NepneHIHKYARDHHH K BEKTOpaAM & ==
= {4; —2; —3} u &={0; 1; 3}, o6pasyer ¢ oceic Oy
Tyno#t yrosa. 3ras, 4To |x}==26, HaliTH ero KOOpDAM-
HaTHL.

861. BexTop m, nepneHAnkyAApHHE K ocH O2 H K BeK-
Topy @=={8; —15; 3}, o6pasyer ocTphii yroa ¢ ochio Ox.
3nasn, 4To | m|==>51, HafiTH ero KOOpIHRATH.

862. HaliTu BekTop ¥, 3Ha#A, UYTO OH NEPNEHIHKYJIApPEH
K BekTopaM @=={2; —3; 1} u b={1; —2; 3} u yzosJe-
TBOpAET ycqaosmio: x (i 2j — 7k)=10.

*} Ecam mexrop § K3o6pakaer cuay, npHIOKEHHYIO K KakoHd-HACYAB
Touke M, a pexTop @ HRer M3 HekoTopoR Toukm O B Touky M, TO
nemopo [af] mpescramaser coGofi MoMeHT cHAN f OTHOCHTE/BHO
Toukn O,
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863. JIoxasaTh TOXIAECTBO
@+ mi+ nf) (B + m3+ ng) — (L1, +mm, + n1n2)2 ==
= (Mg — mor) + (Lny — Ll + (Lymg — Im),
¥xasanue BocnoabsoBaTecd TOXALCTBOM safaun 8485,

864, Mauu sekTopu @={2; —3; 1}, b={—3; 1, 2} u
c={1; 2; 3}, Buiuncants [[ab]le] u [a[be]l.

§ 83. CMemaHHOe TPOM3BENEHHE TPEX BEKTOPOB

Tpofixo} EBeKTOPOB BA3HBAIOTCA TPH BEKTOPA, €CHHM yKasaHO, Kaxof
B3 HUX CHURTAeTCH NEepBHM, XKaxoft BTOPMM B XakoRl TpersuM. Tpofiky
BOKTOPOB 3AMHCHBAIOT B MOPSIKE HYMEPAREM; HANPHMED, 3anuch &, b, ¢
03HAYaeT, YTO BEKTOpP @ CUMTAECTCHA NEPBuM, b — BTODHIM, € — TPETHHM.

Tpofira HexoMmaanapHHX BexkTOpoR 4, b, ¢ HasusaeTca mnpasod,
€CTM COCTABJARIOLIEE ee BEKTOPH, GYAy4UH NPHBEACHH K 06uleMy Hadany,
pacnosaraloTes B MOpAAKe HyMEPauun aHAAOTHUHO TOMY, KaK PACIoJo-
3KeHH GoMbliof, ykazaTeNbHHA M cpexHnfi manenkt npasofi pykn, Ecxn
BEKTOPH &, b, ¢ PaCHONOXKERH AaHAJOTHYHO TOMY, KAaK PaCNoJOXKEeHH
Ooabinoft, ykasarenpHuB # cpeannfit ManapuM Mesofft pyxH, TO TPOAKA
BSTHX BEKTOPOB Ha3mBaeTCHd J€BOH,

CMemrannHM npORSBeZEHHEM TPeX BEKTODOB 4. b, ¢ na3biBaeTeCs
YHCJA0, PABHOE BEKTOPHOMY npoussexenuto [ab], yMHOXKEHHOMY cCKa-
JspHO HA BEKTOp €, T. €. ladle.

Himeer mecto toxaecrBo: [ab] ¢ ==a [be], BBHEY uero Rjaa 06o+
SHa4eHMST CMEIMZHHOTO mpousseneHus [ad] ¢ ymorpebaserca GoJee npo-
croft cumson: abe. Takum oGpasom,

abe == [ab]l ¢, abc=2albe).

CMmemannoe npomsBenenne abe paBHO o6beMy mapasenenuness,
NOCTPOEHHOMO HA BEKTOpax 4, b, ¢, B3ATOMY CO 3HaKOM ILTIOC, eCJH
Tpodka abe mpaBas, co slIaKOM MHHYC, ecnd 3ta Tpofika aepad., Ecau
BEKTOPH @, b, ¢ KoMnnanapHH (K TOABKO B 9ToM CAydae), CMEMIAHHOE
npoussesenne abe pasllo HyMO; HHAYE TOBOPA, DEBEHCTBO

abe=0

€CTh HeolXOJMMOE M JOCTATOYHOE YCJIOBHE KOMIVIAHAPHOCTH BEKTO-
pos a, b, ¢
Ecau BekTOpK @, b, ¢ 3afaHH CBOHMH KOOPAHHATAMHM:

am={(Xy; ¥i3 Z)), b={Xy;; Vo3 22}, c¢={Xs; Ys; Zs},
TO cMeluanHoe npomaseneHHe abe onpeneasercs dopuyaoh
X, Y 4
abe= Xg Yg 23 .
Xy Y3 Zs

HanomuuM, 9T0 cucreMa KOOPAHHATHHX Ocelt mpeamoJaraercs mpas
Bot (BMecTe ¢ TeM aBJderTcHd mpaBodl K Tpolika BexTopoB i, }, k).
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865. OnpepenmTs, Kakofi aBaserTes Tpo#ka e, b, e
{npapoit uaH JeBofi), ecJH

)a=%, b=1, ¢=j 2)a=i b=k, c=}|,
da=j b=1i c=k 4)a=it+], b=], c=k;
8) a=i+], b=i—|], c=|;

6) a=i+j, b=i—j, c=k.

866. Bektopn @, b, ¢, o6pasyioline Tpasyd TpPOAKY,
B3aUMHO [epNeHIHRYASIPHH. 3Had, uto |a|j=4, |b|=2,
|e|=3, BHuHCHUTL abc. .

867, BekTop ¢ nNepNEeHJHKYJAAPEH K BeKTOpaM a u b,

roa Mexjay @ u b paeen 30°. 3Has, ur0 |a|==6, |b|=3,
rc|==3, BHUKCAUTL abe.

868, Ilokasars, uto |abe |<X\a||bllc|; B kakoM caydae
81ech ‘'MOXKeT HMeTh MeCTo 3HAaK paBeHcTRa?

869. dokasath ToxnaecTso (a@- &) (b~ c)(c+a)=2abe.

870. HoxasaTh Toxnectso ab(c -+ Aa + pb)=abe, rae
A H W — KAKHe YrogHo 4HCAA.

871, IlokasaTh, YTO BEKTOPH &, b, ¢, YAOBAETBOPAIOLUIHE
yeaosuio [ab] 4 [be] + [ee] =0, xoMnaanapuw,

872, HoxasaTh, 4T0 HeOGXOXMMBIM H JOCTATOYHBIM
YCAOBHEM KOMIIAHADHOCTH BEKTOPOB @, b, ¢ sBaAgeTcsA
SaBHCHMOCTb o& -+ fb + yc==0, r1e no Kpafine#h Mepe oJHO
H3 umuce, &, P, y He PaBHO HYJIO.

873. Hauwt Tpu BekTOpa: @ =={1; —1; 3}, b={—2; 2; 1},
¢={3; —2; b}. Buuncaurp abe.

874, YcTanOBHTh, KOMNJAHAPHK JH BeKTOpH &, b, ¢,
eCJIH:

1) a={2; 3; —1}, b={l; —1; 8}, c=({1; 9; —11}
2) a={3; —2; 1}, 6={2; 1; 2), c=={3; —1; -2}
3) a={2; —1; 2}, b={l; 2; -8}, c={3; —4; 7).

875. JlokasaTh, utT0 vuethpe Touku A(l; 2; —I1),
B(0; 1;5), C(~1;2; 1), D(2; 1; 3) sexar B onuoit mnio-
CKOCTH.

876. Brmucanth 06beM TeTpasapa, BePIIHHE KOTOPOFO
HaxomaTes B Toukax A(2; —1; 1), B(5; b; 4), C(3; 2; —1)
H D(4; 1; 3),

877. [auw BepmuHe TeTpasapa: A(2; 3; 1), B(4; 1; —2),
C(@6;3;7), D(—5; —4; 8). Hafith ANHHY ero BHCOTH,
ONYILIeHHOR M3 BepmUHH D.
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878. O6weM TeTpasnpa v==05, TPH ero BepIfHE Ha-
xomatcs B Todkax A(2; 1; —1), B(S; 0; 1), C(2; —1; 3).
Haiitu xoopausaTy qetsepTofl Bepmuusl D, ec/qH H3BECTHO,
W10 OHA JeXUT HA ocu Oy,

§ 34. Jinofinoe BekTOpHOE MPOHIBENCHHO

ITyers BekTOp @ yMHOXaeTcs BEKTOPRO HA BeKrop b, mogiae wero
nonydeHunfi BexTOp |ab] ymHOXaeTCR CHOBA BeRTOPHO WA BERTOD o,
B pesyanrare moXyuaeTcil TAK HASHBAEMOe HRONHOE BeKTOPHOR® HPOH3=
nefenne [[ab] ¢} (acmo, uro [[ab] ¢] — Bexrop). Vmuoxas pedrop a
BEKTOPHO Ha |be], moayanm apofinoe BexTopHoe Rpousbesenne [a@ [bell.

Boo6me roBops,
[[ab] e] # [a [bel).
Hdokaxey, ar0 HVeeT MECTO TOMEECTBO
{[ab] ¢] = & (ac) — a (bc).

Horazateabcrro. Baegem (ReKaprosy NpsMOYTONbHYIO) CH-
CTeMy KOOpAWHAT, UToOH 06GACTYNTD BHKJAAKH, PACIOAOKHM OCH KO-
OpIHHarT cnenHa’dbHEM o6pasoM, a HMEHHO! Ochb (X HanpaBHM fI0 BeK-
TOPY @, och Oy NOMecTHM B OAOCKOCTH BeKTOPOB @ H & (cuntas, aro
BeKTOPH a, b npHBeAeHH k ofuweMy magasy). B Taxom clyuae Cynem
HMeTD!

a={Xy; 0; 0}, bm({Xp Vg 0}, c=m{Xy; V53 Zs)
Teneps Haxonamm:
[ab] == {C; 0; X,YJ), } )

[(ad] e] = {— XY V3 X,¥oXs; O}

C apyroft cropons,

ac =X, Xy; b (ae) = {X, X, Xy; X,¥0Xy; 0},

be = X, X3 + Yoy, (o)== {X XoXs 4 X,¥.Y5; 0; O}
ClteaoBaTe/bHO,

b (ac) — a (be) = {— XYYy X ¥,Xg; 0). (2)
Cpapuusas npasee gacti dopmya (1) x (2), nomyuaem:
{[ad} c] == b (ac) — a (be),

YTQ H TpeloBanoCh.

879. Hokaszate ToxAectsO [a[be]]l = b (ac) ~— c(ab).

880. Pemute 3amauy 864, mcmoabsya TOXJecTBa, ALaH-
HEIe B HauaJje aToro naparpada, H TOXKIeCTBO 3amagn 879,

881. Jlaum BepiHHH Tpeyroabhuka A(2; —1; ~3),
B(l; 2, —4) u C(3; —1; —2). BHYHCAHTD KOOPAHHATHI
BekTOpa A, KO/NIHHEApPHOI'O € €ro BHICOTON, ONyMEeHHOH
H3 BepmIMHH A HAa NPOTHBONOJOXKHYIO CTODOHY, IIpH
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YCJIOBHH, YTO BERIOD A o6pasyer ¢ ocwvlo Oy THHOE yron #
uTo ero MonyJs paeer 3V 34,
882, Cuutasa, ¥TO KaXXIHil H3 BeKTOpOB &, b, ¢ OTIUIEH
OT HYJAfi, YCTAHOBHTH, NPH KAKOM MX B3aHMHOM pacmofos
JKeHHH CHpaBeAJHBO paBeHcTso [a[bc]] =([[ab]c].
883, Jloxasath Toxaecrsal
1) [e[bel] + [b [cal]l + [c[ab]} = 0;
2) [ab][cd] = (ac) (bd) — (ad) (bo);
3) [ab][cd] + [ac] [db] + [ad] [be] = O;
4) [[ab][ed]] = ¢ (abd) — d (abc);
5) [ab] [be] [ca] = (abe);
6) [a[a[a[ab]]]l =a’d npn ycjoBHH, UTO BEKTOPH @
H b B3aHMHO NEPHAEHAHKYJIAPHBI;
7) la[b[ed]]] =[ac] (bd) — [ad] (be);
8) [a[b [ed]]] = (acd) b — (ab)[ed];
9) (b} [acF — ([ab][ac]) = a? (abe);
10) [[ab] [bc]} [[be] [cal] [{ca] [ab]] = (abe)?;
11) (ab) [ed] + (ac) [dD] + (ad) [bc} = a (bed);

12) (abe) (ade) = :: :::

884, Tpn HeKOMIJIaHADHHIX BeKTopa &, b H ¢ mpube-
TeHH K ofmeMmy Havanay. IlokasaTb, UTO MJOCKOCTB, Mpo-
xXoAslias Yepe3 XOHUB 3THX BEeKTOPOB, NePHEHIHKYIAPHA

K Bexropy [ab] 4+ [be] -+ [ea).



I'TABA 8
YPABHEHHE NMOBEPXHOCTH H YPABHEHHA
JIHHHH

§ 35. YpapueHue nopepxHocTn

¥pasnennem xanHo% nomepxHocTr (B BHOpaHHOR cHCTeMe KOOPAHS
HAT) HasHBaercA TakOe ypapHEHHe ¢ TPeMd MepeMeHHHMH

Flx, y, 2)m0,

KOTOPOMY YROBJETBOPSIOT XOOpPRHHATH KaxAol rToukm, Aexaurer #a
9TOR mOBepXHOCTH, M He YAOBJETBOPAIOT KOOPAWHATH HHKaKO# TOUKH
He Jexaurefi Ha Hefl,

885, Ilanw Toukn M, (2; —3; 6), M,(0; 7; 0), M5(3; 2; —4),
M2 VT, 4 —5), My(1; —4; —5), Mg(2; 6; — V). Vera-
HOBHTH, KaKHe W3 HHX JeXaT HA IIOBePXHOCTH, ONpeReJCH-
Hoft ypaBHenueM X2 y? 4 22==49, B KaKue He JeXaT Ha
He#l? K akas noBepXHOCTh ONpeRe/IeHA JAHHHM YpaBHEHHEM?

886. Ha nosepxuoctn x*+ y°>+22=9 mafiTu TOUKY,
IJa kotopoi: 1) aGenueca pasHa 1, opAmHara pasHa 23
2) aGcuncca pasHa 2, opaMEara pasHa 5; 3) aGeumcca
passa 2, anjgukarta pasHa 2; 4) opaWHaTa paBHa 2, anJH-
KaTa paBHa 4.

887. YceraHOBHTH, KaKue reoMeTpHuecKie ofpasnt onpes
JeJSI0TCH CASAYIOUIMMY YPABYEeHHAMH B XeKapPTOBHX NPAMO-
YrOABLHBEIX KOODJAMHATAX MPOCTPaHCTBA!

1) $=0; 2) y==0; 3) z2==0; 4) x~2=0;
5) y+2=0; 6) 2+5=0; 7) x2+ g2+ 22 =25;
8) (x— 2+ (y+ 3+ (z — 5 = 49;
9) ¥4 2424 322=0; 10) x4 242+ 3224 5=0;
1) x = y==0; 12) x+2=0; 13) y—2z==0; 14) xy==0;
15) x2==0; 16) y2==0; 17) xyz==0; 18) x® = 4x =0;
19) xy =2 =0; 20) yz+22=0,

135



888, Haunw npe Touku F (—e¢c; 0;0) u Fy(c; 0; 0).
BuipecTH ypapHeHHE@ TeOMETPHYECKOTO MeCTa TOUEK, CyMMa
pPaccTosHHA KOTOPHX L0 EBYX JaHHHX TOYEK CTh BeJIH-
YHHA TNOCTOAHHAA, paBHaa 2a npu yenaosuu a >0, ¢ > 0;
a>c.

Pemewue O6ossauuM OGyksot M npOR3BONBRYID TOYKY INpo-
cTpancrsa, GYxBamu X, y, 2 — ee Roopaunarn. Tak xak Touka M moxer
23HAMaty MoG0e TMOJMOKEHHS, TO X, ¥ H 2 ABIAAIOTCH NEPEMCHHHIMH
BeMTHYHHAMHA; WX HASHBAKT TERYIHUMHA KOOPJARHATAMH,

Touka M JeKHT HA HNauHOR MOBEPXHOCTH B TOM H TOJbKO B TOM
oayude, korma

MF, 4+ MF; = 2a. (1)

310 ecTh onpeneNeRde MOBEPXHOCTH, BEIPAKEHHOE CHMBOJHUSCKH.
Brupaszav MF, 1 MF, gepea TeKymMe KOODZHMHATH TOWKH M!

MP, =Vt ol F i F+22, MF=V{x— o+ + 2.

IMoacranuM nonyuenHme BHpakeHud B paseHcerso (1), Tem camury
MH HafizeM ypaBHeHHe

VixteP+y?+22 +V(x—c)?+ y*+ 2% =20, 2

ROTOPOC CBA3HBAET TEKYIUIME KOOPARHATH X, ¥, 2. DTo H eCTh ypablie-
HHe JAaHHOR MOBEePXHOCTH.

HeficTeATEABRO, AJT KaXIOH TOUKKW M, Jexawmel Ra KauHOM MO-
BEepPXHOCTH, Brtmoarsgerca ycaosue (1) W, cleposaTesbHO, KOODIHHATH
TaKofl TOUKH GYAYT YIOBJASTBOPHTH YpaBHeHHI (2); RA# KAXKMOH TOUKH,
He Jexamed Ha NOBepXHOCTH, ycaosHe (1) me 6yleT BHIMOMHSTHER
H, CIeNOBATEAbHO, €€ KOOPEHHATH He GYAVT YXOBJICTBOPATH YpaBHe-
ndio (2). Takum o6pasoM, sanaua pemeHa; gadbHeRIIHE BHKAAAKH HMEOT
nenpl0 TPEeICTABHTh YPaBHEHNHE NOBEPXHOCTH B 6oJee MPOCTOM BHAS

Yeauuu B ypasreuuu (2) nepemit pasuram

VEF P+ 4+ =2a=V{x—cr ¥ g2 27,

BO3BeAeM ofe uaCTH SToro paBeHCTEA B KBajpar M packpoeM croSkm
ME TOJYYHM:

224242+ y2 4 22
=4 —daV (x =¥+ F B4 =2z A4y + 2

aV(x—clP 4yt 22 =al—cz.

HJIu

CHoBa, 0CBOGOXIAACH OF parnKana, Haftmem:
a’x* = 20%cx 4 a®c? 4 a?y? 4 0?28 e= 0t — 20%ex - o223,
(a% = ¢2) 2% 4+ a%? + a22% == g2 (g2 = ¢?), (3)

HIH
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Tak Rak a>¢, 10 a2—c? > 0; noaoxurensroe 9Adn0 obec?
oGo3maunM uepes b2, Toraa ypanuenue (3) npumer Bup
b2 4 a2y - a22% = o3
HJIH
2]
FHEtE=L @

PacemarpusaeMas MOBePXHOCTb HASHIBACTCA SJJAHNCOHAOM Bpatle-
HHR. YpamHeHme (4) HadhIBaeTcs KAHOHHYECKHM YypaBHeHHeM aroro
STIKICOHAA.

889. BuiBecTH ypaBHeRHe cdepH, LeHTp KOTOpOH Ha-
XOJIMTCR B Hauajle KOOPJAWHAT M pajuye KOTOpod paBeH r.

890. BuisectH ypaBHenHe cdepel, UEHTP KOTOpoO#H
C(a; B; v) u paguyc KoTOpOil paseH r.

891. Us touku P(2; 6; —5) mposeseHK BCERO3MOXHKE
AY4H JO mepeceueHuss ¢ naockoctbio Oxz. CoCTaBuTh ypas-
HeHHe TeOMEeTPHYISCKOro MecTa HX cepeauH.

892. Hs touxd A(3; —D5H; 7) npopeseHLl BCEBO3MONKHBIE
JAy4Yd A0 nepeceueHHss ¢ NAocKocThio Oxy. CocTaBHTh ypab-
HEHHE TEOMETPHYECKOrO MecTa MX CepemyH.

893. Us 1oukn C(—3; —5H; 9) npopeeHH BCEBO3MOMK-~
Hele JIYYH 10 TepeceyeHus ¢ nJAoCKocThio Oyz. CocTaBuTh
ypaBHEHHE TeOMETPHUCCKOr0 MeCTa HX cepejluH.

894, BripecTH ypaBHeHHe FeOMETPHUECKOTO MECTa ToueK,
pPasHOCTb KBAApPAaTOB pAaCCTORHHM KOTODHMX [0 TOUYEK
F,(2; 3; —B) u F,(2; —7; —5) ecTb Be/IMUHIIA TOCTOSHHAS,
pagHas 13

895. BrigecTH ypaBHeHHe reoMEeTPHYECKOrO MeCTa TOveK,
CyMMa KBaJpaTOB pacCTOAHHHA KOTOPHIX JO JABYX TOUeK
F,(—a; 0,0)u F,(a; 0,0) paBHa NOCTOSAHHON BeHUUHE 442,

896. Bepumnum KyGa cyTb TOukH A(—a; —a; —a),
B(a; —a; —a), C(—a; a;, —a)u D(a; a; a). Cocrapurs
ypaBHeHHe IeOMETPHYECKOrO MecTa Todek, CyMMa KBajpa-
TOB pacCTOAHHH XOTOPHX A0 rpaHelt 3TOr0 Kyba ecthb
BeJIKUMHA MOCTOfIHHAA, paBHaa 8at.

897. BuiecTd ypaBHeHHe TeOMETPHUYECKOTO MECTa TOYeK,
paBHOYaJeHHbIX OT ABYX Touek M, (1; 23 —3) u M, (3; 2; 1).

898, BoiBecTH ypaBHeHHES TFeOMeTpHYECKOro MecTa Touex,
CyMMa pacCTOSTHHHA KOTOPHX J0 JABYX JaHHBIX TOUeK
F,(0; 0; —4) v F,(0; 0; 4) ectp BesuuyHHa NOCTOAHHAM,
pasHaa 10.

899. BuipecT ypaBHEHNHe TeOMeTPHUYECKOI'O MecTa TOYeK,
Pa3HOCTh PaCCTOAHHA KOTOPHIX JO ABYX JaHHBIX TOUYEK
F,(0; —b; 0) u F,(0; 5; 0) ecTb BenMUHHA MOCTOAHHAA,
pasHan 6.
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§ 86. ¥Ypasuenws Junun. 327242 O nepeceycHHr
TpeX ROBEPXHOCTEH

JIuHng 8 DPOCTpaHCTBE ONpenesseTcs COBMECTHRIM SaRaHHEM IBYX
ypaBrenuft
F(x,p,2)=0, O(x,y, 2)=0

K nepeceucHue AByX mnonepxHEoctedt F(x, y, 2)m=0 un O(x, y, 2)=0.

et F(x, y,2)=0, O(x, 9, 2)==0, ¥ (2, y, 2)»=0 cyTs ypaBRenMA
TpeX noBepXHocTed, TO AAA PASHCKAHHA TOYEK HX mepeceqyeHHs HYKHO
COBMECTHO pPelIHTh CHCTEMY:

Fx, 4, 2)=0,
1®(x, y, 2)=0,
Yx,y 2)=0.

Kaxpoe pemenne x, g, 2 sTolt cucreMH npeacraBaseT coboft woop-
JHHATH OJHO# M3 TOUEK NePeceyeHHS NAHHKX HOBEpXHOcTel.

900. Mdaum ToukM M, (3; 4; —4), M,(—3; 2; 4),
Ms(—1; —4; 4) u M,(2 3; —3). Omnpenenurb, Karue
U3 HHX JeXaT Ha JIUHHH

{(x—1)2+y2+22=35a
ytrz=0
¥ KaKHe He NeXar Ha HeH.

901, OnpenesmThb, KaKHe U3 CAENYIOWMUR JHHHH TPOXOAAT
yepes HAYaJAO KOOPAMHAT:

B+ P4 22—=22=0,

”{y=m

%) {(x-3)2+(y+1)2+(z—2)2=25,
x4t y=0;

3) {(x—l)2+(y+2)2+(2+2)’=-9,

x—2=0,

2424 22=49,
902, Ha uunu {x2+y2+z2—-4z-25=0 HaATH
TOUK

lg.aﬁcnncca Koropoii paBHa 3;
2) oppuHara xotopoi#l paBHa 2;
3) anJjHKara xoropol pasua 8,
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803. YVeranosuTh, Kaxkue JWHHM onpemeasioten cjes
AYIOIINME YpAaBHEHHAMH:

o {20 ofiZ0 afiTe ol

y=0; z2=0; z2=0; y=0;
{x+2=0’ 6 {x'—5=03 7 {y+2=0$
y—3=0; ) 24+ 2=0; ) z2—0b=0;
+ 2+ 22=9, {ﬁ+¢+£=@,
8){z==0 ) y==0;
Jc2+y2 2% == 25, x4 24 22=20,
0 {2 {2

904, CocTaBUTL YpaBHeHUd JHHHH [epeceueHHS IAQ-
cxoctn Ox2z ® chepH ¢ ueHTPpOM B HayajJe KOOPAHHAT
¥ DALHyCOM, PaBHHM 3.

905. CoctTaBHTh YpaBHeHHS JHHHH NepeceueHHA cdepH,
IeHTP KOTOPOH HAXOZMTCS B HAayaJe KOODAHHAT M pagHyc
paBed D, € IJOCKOCTBIO, MapajeabHOf mnJjockoct Oxz
H JexauieA B JeBOM MOJYNPOCTPAHCTBE HA PACCTOSTHHH
JIBYX efHHHIl OT Hee,

906. CocraBHTh YpaBHEHHMS JHHHH [MepeceveHHS I.IO-
c¢koctH Oyz u cdephi, LUEHTP KOTOpPO# HAXOZAHTCH B TOUKE
C(5; ~2; 1) n paguyc pasen 13,

907. CocTaBATh YDABHEHHS JHHHU MepeceueHMA IBYX
chep, onHA ¥3 KOTOPHX MMeeT paauyc, pasuufl 6, 0 LenTp
B HayaJe xoopnﬂna'r, Apyras HMeeT pajHyc, paBHH# D,
H nexrp C(l; —2

908. HafiTn ToOuKH mepeceyeHud TpeX INOBEPXHOCTEM!
2+ y?+22=49, y—3=0, 24+ 6=0.

909. Haiitn TOYKH NepecedeHHS TpeX NOBepXHOCTEM:
X4yt t22=9, P+ P+ (2 —2f=5, y—~2=0.

§ 37. YpapHense UHAMHAPHUECKON MOBEPXHOCTH
¢ ofpasyunamMu, DapaasenbHLEIMKE
O/HOIt U3 KOOPAHHATHHIX OCeH

YpaBHeHHe ¢ ABYyMSH OepeMCHHHMY BHAA

F(x’ y)=l]

B DpPOCTPAaHCTBeHHOA CHCTeME KOOpPAHHAT OMpefendaer LHAHBIAPHYECKYIO
MOBEPXHOCTS ¢ O6pasyOWHMH, NapaanesHhMH ocy Oz, Ha naockoerd
B CcHcTeMe Koopaunar ¢ ocamu Ox u Oy ypasrenne F(x, y)=0
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onpemefzeT MHHHIO, AMERHO, HANPARAFOMYO JAHHHIO paccMarphbae’
Moro nuungpa. Ho ara xe AMHHE B MpOCTPaHCTBEHHOM cHeTeMe Koop-
IOHHAT NOMKHA GHTH SaiaHa ABYMS YDABHCHHAMHS

(renz

Axasornyno: ypasmenme F(x, 2)=0 (3 mpocrpamcrne) ompemeiasger
NERHHAPHETECKYIO IIOBEPXHOCTD € ofpasyiomumu, napanieasunMa och Oy;
ypapueHue F(y, £)==0 onpemeasnér UMAHHADHYECKYIO MOBEPXHOCTH
¢ ofpasyomuMH, napasteatuuMy ocn Ox,

910. ¥YcraHoBHTD, KaKne reoMeTpHUECKHEe OGpAa3H onper
XeJNAIOTCH B NPOCTPAHCTBEHHONH CHCTeM@ KOOPAHHAT CJie-
AYIOIIHME YPaBHEeRASIMHU:

) B4 2=25 2 Lty ) E—L=y
4) x2==06z; b) 2=—xy=0; 6) >—22=0;

7 P+ 22=0; 8) 2442+ 4=0; 9) 224 22=22;
10) *+ 22 — 2, ‘

911. Halltu ypaBmeHHe NHWJIHHADA, NPOSKTHPYIOIIEro

OKPYXHOCTb
{x“+(y+2)’+(z—- 1)? == 25,
224422 16

Ha naockoerb: 1) Oxy; 2) Oxz; 3) Oya.
912. Hafitn ypaBHeHHe NPOEKIMNH OKPYKHOCTH

{ (x4 1P 4+ (y - 2> + (2 — 2)* =36,
24+ 20+ (z—1p=25
Ba nxockocta 1) Oxy; 2) Oxz; 3) Oyz.



rIABA 9
YPABHEHHE IIJIOCKOCTH. YPABHEHHS NPAMOH.

YPABHEHHSA NMOBEPXHOCTEH
BTOPOI0O NMOPAJKA

§ 38, Ofmee ypapnenne NAOCKOCTH., YPaBHERHE MIOCKOCTH
npoxoaamed wepes NaHHYI0 TOURY B BMelomed .u,ammé
HopMadnphfk BeKTOD

B jerapToBHX KOOpIHHATAN KaMZas IJIOCKOCTh OHpeensercs
ypaBHenHeM nepBORl c¢TemeHH W Kaxtide ypaBnenre heproit ¢ftmenn
ONpeeaseT MAOCKOCTS.

Besixut (He paBseift Hy/O) BeRTOp, NMEpnNERAN PRt X AarHoi
OXOCKOCTH, HA3LIBACTCS €8 HOPMAJBHHM BeKTopoM. YpapHeHHe

A(x = x0)+ B(y=—yo) 4 C (2= 2p) =0 (1

ONpefenneT MIOCKOCTb, NROXOAAMYIO tIeBea Toury Mo (%0} Yo} 20)
¥ WMEIOIYI0 HopMaanHufi Bextrop s ==({A4; B; C}.

PackpuBasi B ypabHeHRH (1) ¢koOxm B 0603HAgast GHCAO == Axg =
= By, — C2, Gyksolt D, npeAcTanuM ero B BUAe:

Ax 4 By 4 Ca4=-D=(,
9T0 ypapHenne HasHBaeTca OGI{HM YPABHOHHEM NJOCKOCTH.

913, CocraBuTh ypaBHeHHe IJIOCKOCTH, KOTOpasd npo-
XOAHT uyepes Touky M;(2; 1; —1) ® mMeeT HOPMAJBHBLIH
BeKTOp n={1; —2;

914. Cocrapurb ypaBHEHHe NJOCKOCTH, KOTOpAaf MNpo-
XOAHT Yepes Haua/JI0 KOOPJAHHAT H UMeeT HOPMAJBHHIH Bek-
Top n={5; 0; —3}.

915. Touka P(2; —1; —1) cayxuT OCHOBaHHEM Iep-
NeHAUKYJAAPA, ONYIICHHOTO M3 HawaJja KOOpAMHAT HA NJO-
cxocTb. CocTaBHTh ypaBHeHHE 3TOH NJAOCKOCTH.

916. anw nse Toukn M;(3; —1; 2) u My(4; —2; —1).
CocraBurh ypaBHeHHe IJIOCKOCTH, NpoxofameR depes
TO4YKY M; NepneHiuKyJapHO Bexropy MM,
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917. Cocrasurs Xpaaaenne NNIOCKOCTH, NPOXoAstLeR e~
pes Toury M,(3; 4; —5) napannesbHO IABYM BeKTOpaM
a,={3; 1; —1} u ay={(1; —2; 1},

918. JIokasaTh, UYT0 YpaBHEHHE NJIOCKOCTH, IPOXOAALIEH
yepe3a TOURY Mj(xg Yo 2,) MapasiesbHO IBYM BeKTOpaM
ay={l;; m; n} u ay=={ly; my; Ny}, MOXKET GHTb NMpPEACTa~
BJACHO B CJEAYIONIeM BHIE!

X—Xo Y=Y =—2
] m n ==(,
L n, ny
919, CocTaBuTh YypaBHEHHE IJIOCKOCTH, NPOXORsALIeH
yepe3d Touku M, (2; —1; 3) w M,y(3; 1; 2) napaanensHO BeK-
Topy a={3; —1; 4},
920. Jloxasarh, 49TO ypaBHeHHe NJOCKOCTH, MPOXOAA-
me#i uepes Tourm M, (x;: y1; 1) H My{xy v 25) napan-

JieSIbHO BeKTOpy @ =={l; m; n}, MoxkeT 6HTb TpelCcTaB/cHO
B CACAYIOMEM BHIE:

X=X Y—Wh 2—2
Xp=% Yo—th 2—2|=0.
l m n

921, CocraBuTe YypaBHeHHe IJOCKOCTH, IIpOXoisdimed
yepe3 Tpu Touku: M,(3; —1; 2), M,(4; —1; —1) =u
922, JToxasaTb, YTO YPaBHEHHE IJIOCKOCTH, Npoxoaduleh
yepes Tpu Toukm: M, (x1; 115 1)y Ma (%93 Yo3 20) ¥ Ma (x5 ¢33 22),
MOXKeT GLITH TPEACTABJCHO B CASAVIOUIEM BHJE:
X=X Y—h =z—2
Xy—%; Yo=Y 25—2 =0,
X3=—=X1 Ys— Y1 =Z3— 2
923. OnpeneauTs KOOPAHHATH KAKOTO-HHOYAb HOpMaJb=
HOTO BEKTOpa KaxKAO# M3 ciaenymomux nJaockocredt. B kax-

AOM CJaydac HanmucaTh obiee BHpaXeHHeé KOOpAHHAT MPON3-
BOJMBHOI'0 HOPMAJLHOTO BEKTOpal

Dex—y—22+8=0; 2) x45y—2z=0;
8) 3x =2y —7Twm=0; 4) by—32=0; B) x+2=0;
6) y—3=0,
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924. VeraHopuTe, KaKHE H3 CJACAYIOAX Nap YpaBHea
HUR OmpejenAoT napalieibHbe NJOCKOCTH;

1) 2 —3y 462 —T7w=0, 2x—3y+52+3=0;

2) 442y —424+5=0, 2x+y+22—1==0;

925, VcraHOBHTB, KaKHE H3 CACAYIOLHX Nap ypasHe-
HHF OnpepmedioT NepneHIHKY/SIpHHE MJIOCKOCTH:

N3x—py—~22=5=0, x4+9Y—32+42==0;

2) 2x4-3y —2—=3=0, X—=—y—~24+5=0;

3) 2x ~— 5y 4 z==0, x422—~3=0,

926. OnpefeauTb, NPH KAaKHX BHAuUeHHAX [ M m che-
Lyolide nape ypaBHeHHR OyAyT ompeaesaTh HapaJiebe
HEIE TJIOCKOCTH:

1) 2x+1ly+32—~5=0, mx—6y—624+2=0;

2) 3x—y+Ilz2=—9=0, 2x+my-+22~—~3=0;

3 mex+3y—22—~1=0, 2% = by —lz==0.

927, OnpeaeanTs, NpH KakoM SHauenun [ cJaenyoimue
napel ypapseHu#i OyayT onpeaendiTh NepneHRHKYJIADHLHIS
NJAOCKOCTH:

1) 3x—=by+ilz2—3=0, x-+3y-4+22+45=0;

2) bx+y—32—3=0, 2x}ly—3z41=0;

3) Tx—2y—2=0, Ix+y—3z2—1=0.

928, Onpenennts JABYIpaHHHE Yrau, 00Gpas3oBaHHbI
nepeceyeHueM CJASAYIOLIHX Nap IJOCKOCTeMH:

D x—-ypV2 +2z—~1=0, t4yV2 —243=0
2) 3y — z2=0, 2y 4 2=0;
3) 6x + 3y — 22 =0, X4 2y 62 — 12 =03
4) x+2y4+2:—3=0, 16x4-129y—152—~—=1==0.
929, CocraBuTe ypaBHEHHEe NJOCKOCTH, KOTOpast Hpo+

XORMT Yepe3 HAuAI0 KOOPAMHAT HApanieabHO IJIOCKOCTH
bx—3y+ 22—3=0,
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930. CocTaBuTh YpaBHEHHE IJOCKOCTH, KOTOpas mpo-
XOOHT uepes Touky M,(3; —2; —7) mapanjenbHO IJIOCKO-
et 2x —32456=0.

931, CocTaBHTh YpaBHEHHE HJOCKOCTH, KOTOpAf MpO-
XONMT 4epes HAuajJo KOODIHHAT NEPNEHAHKYJASPHO K HABYM
NJAOCKOCTAMI 2x —y+ 32— 1==0, x4+ 2y 4 2=0.

932, CoeTaBHTB YypaBHeHHE INJOCKOCTH, KOTOpast Npo-
xoaut uepes Touky M, (2; —1; 1) nepnenaukyasspHo K ABYM
niaockoeTAMt 2x — 2-- 1=0, y=0.

933, /lokas3aTs, YTO YpaBHeHHE NJOCKOCTH, NpoxoasalleH
gepes Touky My(xy; Yo 20) MEPNEHINKYAAPHO K TJIOCKOCTAM
Ax - By - Ciz 4 D =0, Agx - Byy + Cox + Dp==0, MO~
¥KeT OHTb NPENCTaBJCHO B CJASLYIOLUIEM BHIE:

X=Xy Y—Y T2

A, B, C,

934, CocraBuTh ypaBHeHHe IIOCKOCTH, KOTOpag mNpo-
xoxur uepes xse ToukH M;{l; —1; —2) u M(3; 1; 1)
nepNeHIRKYAAPHO K NJAOCKOCTH X — 2y - 32 — 5 =(),

938, lloxasaTh, 4TO ypaBHeHHe MJOCKOCTH, Mpoxoasiuten
uyepes aBe TOMKH M, (x;; yi 2) B My(xy; ys; 2,) mepnenngn-
KYJSIPHO K nN0ckOCTH Ax + By -}- C2 4 D =0, MoxeT 6HTh
NPENCTABACHO B CJefyOLIeM BuIE:

X—X Y=Y =2—2
Xo—X Yo—th 23— 2 |=0.
A B C

936. Y cTaHOBUTS, YTO TPH MJIOCKOCTH X — 2y + 2 —7=0,
24+y—242=0, x~3y+22—11=0 uMeT OAHY
o6I1YI0 TOYKY, H BHYHCJHTb €e KOOpJHHATH,

937. Iloka3ath, YTO TPH MJAOCKOCTH 7x+4y+ 7x+1=0,
26— y—2+42=0, x4+ 2y 32~ 1=0 npoxoxaT uepes
OLHY NPAMYIO.

938, JlokasaTb, 94T0 TPH NJOCKOCTH 2% — y + 32 —b==0,
x4+ y+22—1==0, 4x-+3y+ 2+ 2=0 nepecekarorcs
MO TPeM DASJIHYHBIM NAPAJJIENbHEM NPAMBIM,

939, OnpemesnTh, NMpH KAKUX 3HAYEHHAX @ ¥ b mJio-
CKOCTH X~y + 32 —1=0,x}2y —24+ b=0,x+ay—
— 624+ 10=0: 1) uMeloT ofHy 0o6uwyi0 TOUKY; 2) mPOXO=
DT Yepes OAHY MpPSAMyWl; 3) mepecekaloTcst MO TPEM pase
JHYHEIM NapajJeJbHHM APSIMBIM.
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§ 39. Henosmble ypaBHeHHs NAOCKOCTeH. YpasHenue
NAOCKOCTH €B OTpe3Kax»

Kaxnpoe ypabHenue nepmoft creneHu
Ax+ By +C24+ D=0

(B nMexkaproBmX KOOpAMHATAX) - OEpefeNseT NAOCKoCTh. Ecaw B 9TOM
YDaBHEHHH OTCYTCTBYeT CBOGOAHHY uaeH (D ==0), TO nJockoc™s mpo-
XONHT wvepe3 Hawajao Koopaaxat. Ecam OTCyTcTBYyer uJeH ¢ ofHOR U3
TeKYMHX Kooprarat (T. e, Kakod-iHGo u3 Koyddmumentor A, B, C pa-
BeH HYJ0), 70 MJAOCKOCThL mapananienbHa OAHOM W3 KOODXHHATHEIX ocCeil,
KMEHHO TOR, KOTOpasl OZHOMMEHHA ¢ OTCYTCTBYOMSH KOOPAMHATOR;
€CJIH, KpOMe TOro, OTCYTCTBYST CBOGOZHBIA %JH, TO MMAOCKOCTb IPOXO-
AWUT 4Yepes aty ock. Ecnu B ypaBHCHHH OTCYTCTBYIOT ABa yJeHAa € Te<
KyWHME KoopAuHaTaMu (kakhe-nn60 XBa u3 Kosbhuumentos A, B, C
PaBHH HYMO), TO MIOCKOCTh NMapaijeipHa OAHOA H3 KOOPAHHATHHX
MOCKOCTeR, HMEHBO TOMl, KOTOpad MPOXONHUT 4YEpe3s OCH, OXHOHMEHHHS
C OTCYTCTBYOILMMH KOODAHHATAMH; €CAH, KPOME TOro, OTCYTCTBYET CBO-
GORHHA w4heH, TO NJOCKOCTh COBRNARAET € STOR KOOPXHHATHOH nJo-
CKOCTDIO,

Ecan p ypaBHeHHH NAOCKOCTH
Ax+ By+4Cz+ D=0

HZ oAnH u3 Kosddnrumentos A, B, C, D He paper Rymo, TO 5T0 ypaBe
HeHue MOXeT GHTh NPeoGpPA3OBAHC K BHAY

¥z

Tt yto=i (1)
rae

D D

a_——. b=-"'_"" c=—'_g-

CYTb BENHUKHE OTPe3KOB, KOTOpHIE IJIOCKOCTh OTCEKAeT HAa KOOPHHHAT-
HHX OCHX (cuHTas KaxAwR OT Hauaja xoopauHar), ¥paesenue (1) mHa-
SHBAETCH YPaBHEHHEM NVIOCKOCTH «B OTpe3Kax».

940. CocrapuTh YpaBHEHHE IJIOCKOCTH, KOTOpas npo-
XOAHT:

1) uwepes Touky M, (2; —3; 3) mapanJeSbHO MJOCKO-
cta Oxy;

2) uepes rouky M,(l; —2; 4) mapaJaseqbHO MJIOCKO-
ctH Oxz;

3) uepes Touky M;(—>5; 2; —1) napaanessHO NJOCKO-
ctH Oya.

941, CocraBHTh ypaBHeHHE IJIOCKOCTH, KOTOpas npo-
XOLUT:

1) uepe3 oce Ox B TOUKY M,(4; —1; 2}

2) uepe3s ock Oy u Toury My(l; 4; —3);

3) uepe3 ock 0z u T0UKy M;3(3; —4; 7).
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942. CocTaBuTh ypaBHEHHE MJOCKOCTH, KOTOPAs Npo-
XORUT:

1) uepes Ttouxu M(7; 2; —3) u M,(5; 6; —4) mapas~
JensHo ocH Ox;

2) uepes Touku P;(2; —1; 1) u Py(3; 1; 2) napanneanso
ocH Oy;

3) uepes Tourm Q,(3; —2; 5) u Q,(2; 3; 1) napaanesibHO
ocu Oz,

943. Hafitn TOUKM nepeceucHHA NJOCKoCTH 2% — 3y —
— 42— 24=20 ¢ ocIMH KOOPAHHAT,

944. TaHo ypaBHeHHE NJOCKOCTH X+ 2y — 32 —6=0.
Hanucarte As4 Hee ypaBHeHHEe «B OTpPE3Kax».

945, Hafitn oTpeskH, OTceKkaeMme MJOCKOCTBIO 3x —
~4y—24z 1} 12=0 Ha KOOPAMHATHHX OCHX.

946. Briuncsauts naomanb TpeyroJbHMKA, KOTOPHHA Om-
cekaer maockoctb b6x — 6y 4+ 32 4- 120 =0 or xoopaunar-
Horo yraa Oxy.

947. Briuncautbh o0'beM NHpaMHAH, OTpalHYeHHOH MO~
CKOCThI0 2 — 3y 4 62 — 12 =0 u KOOPAUHATHHIMH [1J10CKO-
CTAMH.

948, [lnockocTs mpoxofnr uepes Touky M,(6; —10; 1)
M OTCeKaeT Ha ocH abcuuce OTpe3oK a==--3 H Ha OCH
anJguKar orpe3ok ¢==2. CocTaBurbs JAAS STOH IJOCKOCTH
YPaBHEeHHe <«B OTpesKax».

949, IlaockocTs mpoxonut uepes Touku M, (l; 2; ~1) n
My(—3; 2; 1) u orcexkaer Ha OCH OpAMHAT OTPE30K b= 3.
CocTaBurh, AN 5TOR NJOCKOCTH YpaBHEHHEe <«B OTpes3-
Kax».

950. CocraBuTh ypaBHEHHE NJOCKOCTH, KoTopas Npo-
XORHT depe3 Touky M (2; —3; —4) u OTcekaer HA KOOp~
AHHATHEIX OCAX OTJHYHBIE OT HYJA OTPE3KH OJHHAKOBOH
BeJHUYMHH (CUMTAA KaXKAHH OTpe30K HampabJeHHHM H3 Ha-
Yajia KoopAuHar).

951. CocraBuTh ypaBHEHHe NJOCKOCTH, KOTOpad MNpo-
xomuT vepes Toukd M,(—1; 4; —1), My(~13; 2; —10) u
OTCeKaer Ha ocfx abcuyce W ANJMKAT OTJAHUYHHE OT HYJAd
OTpe3KH OAMHAKOBON NJIMHEL.

952, CocrasuTh ypaBHeHHA maockocre#f, KoTopHe Npo-
XOAAT uepes Touky M,(4; 3; 2) u oTcekaloT Ha KOOp-
AAHATHHX OCAX OT/HUHbIE OT HYJM OTPe3KH OJUHAKOBOMN
I JTAHEL.

953, CocTaBHTh YypaBHeHHe MJOCKOCTH, OTCeKaolleH
Ha ock Oz OTpe30Kk C==—5 § MepneHAHKYNAPHOH K BEK~
Topy n=={—2; 1; 3}
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954, CocraButh y{;annenne MJIOCKOCTH, NapalNeabyol
Bektopy {=={2; 1; —1} u oTcexkalomeil Ha KOOPALHHATHHIX
ocax Ox n Oy orpeskn @==3, b==—=2,

955. CocTaBuTh ypaBHEHNE NJOCKOCTH, NEPNEHAUKYJISAP-
Hoft K miockoctH 2x—2y+42—5=0 ¥ oTcekawolle

Ha KOOpAMHATHHYX ocAX Ox u Oy orpesku a=—2, b =—23-.

§ 40. HopmaasHoe ypasHeHHe MIocKocTH. PaccrosHne
OT TOYKH [0 MNAOCKOCTH

HOPMaﬂbHHM YpaBHEHHEeM NJAOCKCCTH HAa3kIBAeTCH €& YpabBHeHHE,
IIAMHCAHROE B BHJIE

xcos -+ ycosP 4 2cosy— p==0, (1)

rae cosde, cosf, €osy CYTh HaAnPaBANIOUIHE KOCHHYCH HOpMAJAH NJO-
CKOCTH, p — pacCToguMe A0 NJOCKOCTH OT Hauaja woopauuar, Ilpu
BEIYHCJICHHH HANPABAMIOUIHX KOCHHYCOB HOpPMadd CaleAyeT CuYHTATh,
9TO OHA HANpaBJeHAa OT Hagala KOOPJAMHAT K IVIOCKOCTH (eCdH XKe
BJOCKOCTs NPOXOAUT YEPes HayaAe KOOPAUHAT, TO BHOOP NOJOXKH-
TeNBHOTO HANpaBJeHis HOPMasn GespasanyeH).

ITycre M® —= Kaka® yrOgHO TOYKAa NPOCTPARCTBA, d — pacCTOfHUE
OT Hee A0 AanHOR miockocTd. OrkaoneHuem 8 Toukn M*® or pamnuoft
NJI0CKOCTH HA3BIBASTCH uHCAO -+ 4, ecan Touka M* M Haualo KOOp-
BHHAT JeXAT MO PasHHE CTOPOHH OT AAHHON MJIOCKOCTH, H THCAO — d,
eclTH OHH JeXar IO OARY CTOPOHY OT Aannofi miockocth (ecan M*
JEeXHUT Ha caMofi IVIOCKOCTH, TOG OTKJONCHHE paBHo HYJIIO).

Ecau touka M® muveer xoopaummarsl x*, y°, 2%, 2 naockocTh 3ajada
HOPMAJLHHIM YpaBHerHeM

xcos@ - ycosP 4 2cosy—~p=0,
TO OTKJOHeHHe Toukd M* or sroll maockocrH Aaercs dopMmyaolt
de=x*cosa 4 y"cosp ~+ 2* cosy — .

Ouesnpno, d == [3|.
OGIuee ypapHeHie NIOCKOCTH

Ax+By+4+Cz4+ D=0

NPHBORMUTCS K HOpMaJbHOMY BHAY (1) yMHOXKeHHeM Ha HOPMHPYIOUIHH
MHOXHTeJdb, onpexenaeMuit dopmyaol

1

= 4= *
B AT B2 C? '

SHAK HOPMUDYIOIIErO MHOXHUTENR Oepercs NPOTHBONOJNOKHHM 3SHAKY
CBOGOAHOTO W/ICHA HOPMHPYEMOI'O YPABHEHHI,
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OF6. OnpenennTs, KaKHE H3 CJASAYIOUIHX YypabHenni
IJIOCKOCTeR ABJAAIOTCA HOPMAJbHBIMH:

1) gx—gy—s2—5=0; 2) Fr4gy—gz—3=0;

3) -7—,x—-7-y+? 2-+5e=0; 4) — —x+-?y—7z —5=0;
B)2r—gz—3=0; 6 ~ry+izztlm=

5 5
7Ly —tz—1=0; 8 -:;-x-%y+3..-o,
9) x— 1 =0; 10) y +2~=0;
1) —yg—2=0; 12) z—=5=0.

957. TlpuBecTH Kaxmoe W3 CJeAYIOUIHX YpaBHEHHE MNJ0-
CKOCTeH K HOPMAaALHOMY BHAY:

) 22—y 4 2—18=0; 2 Ix—Sy+22+3=0

3) 4x—6y—122 —11=0; 4) ~4x—4y 4 22+ 1=0;
5) By — 122 4 26 = 0; 6) 3x —4y — 1==0;

7 g42=0; 8) —x45e=0;

9 —z+43=0; 10) 22— 1=0.

958. Jaa Kaxzaof mn3 cAeLVIOWHX NAOCKOCTeR BBIYHC-
JUTb yraHM @, B H y, o6pasyeMHe HOPMAajbi0 C OCAMH
KOODABHAT, H PAacCTOsIHHEe p OT HAyaja KOOpAHHAT:

Dx+4+gV24+2-10=0 2 xt—y—2zV 2+ 16=0;

A x+z—6==(0; 4y y—24+2=10;
5) V34 y+10=0; 6) 2—2=0; 7) 2x+4 1 =0;
8) 24+ 1 =0; 9) x =242z —6=0;

10) 2x 43y — 62+ 4=0.

959. BrlunuciauTh BEJHYHHY OTKJOHEHHS § M paccroauue
d TOUKM OT MJOCKOCTH B KaXKAOM M3 CHelyIOUIHX CJy4aes;

1) M (—2; —4; 3), 2 —y+224+3=0;
2) My(2; —1; -1), 16x—12y 4+ 152—4=0;
3) M;(1; 2; —3), bx—3yt+z+4=0;
4) M,(3; —6; 7), 4x —32—1=0;
5) My (9; 2; —2), 12y ~= 52 4 5 == Q.

148



960. Buouuesurs paccrosiuue d or Touxu P(~1; 1; —2)
N0 MJIOCKOCTH, npoxoaamed depes Tpu Touku M; (13 —1; 1),
M,(—2; 1; 3) u M;(4; —5; —2).

961, Onpeneauts, Jexart qm Touka Q(2; —1; 1) u ua-
7aji0 KOOPAMHAT NO ORHY WJH N0 pasHbie CTOPOHH OTHO-
CHTEJIbHO KaXHOoH H3 CACRYOIIHX IIOCKOCTels

1) By =3y 2~ 18 =0; 2) 25+ 7y+32z41=0;
3) x+5y+122—1=0; 4) 26—y4+z4+11=0;
B) 2x 43y —6z-+2=0; 6) Ix —2y 4-22 =7 =0.

962, MokasaTb, 4TO nNNOCKOCTh 8x =4y —~2245=0
nepeceKaer OTPe3OK, OrpaHKuYeHHb ToukamMu M, (3; —2; 1)
u M,(—2; 5; 2).

963. JokasarTb, YTO NAOCKOCTb Sx — 2y 42— 1=0 ue
mepeceKkaeT OTPe3Ka, orpanuvyeHHoro Toukamu M, (l; 4; —3)
B M,(2; 5; 0).

964. B KaxaoM H3 CACAYIOIIAX cAyY2eB BHYHCJAHTH
paccrogHne MeXAy NapaJaeNbHHMH MJOCKOCTSAMH:

) x—2% —22—12=0, 2) 2¢x —3y +62—14==0,
x—2—22—6=0; 4x—06y-+ 122421 == 0;
) 2 —y+224+9=0, 4) 16x+12y—152+450=0,
4y — 2y 442 — 21 =0; 16x4-12y—1524-25=0;

5) 30x—32y+242 — 75=0, 6) 6x— 18y—92—28 =0,
15x—16y+122 — 25 == 0; 4x — 12y — 62 —T7==0.

965, [Ise rpanu Ky6a sexar HA NJAocRocTax 2x — 2y -4~
+62 —1=0,2x — 2y 4+ 2+ 5 =0. Baiuncaurs 06beM aTOro
KyGa.

966. Ha ocu Oy mnaifiTH TOYKY, OTCTOALLYI0 OT IJIO-
cKkocTH X4 2y ~ 22 — 2 =0 Ha paccroanun d==4.

967. Ha ocn Oz HallTH TOYKy, pAaBHOYLAJEHHYI0 OT
rouks M(1; —2; 0) u oT naockocry 3x — 2y J- 62 —9=0.

968. Ha ocn Ox na#iTn Touky, paBHOYZaJeHHYIO OT ABYX
naockocreit: 12x — 16y 4+ 1624~ 1 =0, 2x 4 2y—2z—1 =0.

969. BriBecTH ypaBHenHe reoMeTpUYeCKOro MecTa TOYeK,
OTKJOHEeHHe KOTOPHIX OT MJIOCKOCTH 4X — 4y —224-3=0
paBHO 2.

970, BrlpecTu ypaBHEHHEe reOMeTPHYECKOTO MecTa TOUeK,
OTKJOHEHHe KOTOPHX OT maockocTH 6x 4 3y 4 22— 10=0
paBHo —3.
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971. CocraBuTh YpaBHEHHS NNOCKOCTe#, mapaebHEX
NNOCKOCTH 2X — 2y —~2—3=0 ¥ OTCrosilliux OT Hee Ha
paccrosuun d=>5.

972, B KaxpaoM H3 CHAeIYIOUIHX CAyYaeB COCTaBHTH
ypapHeHHe FeOMETPHUECKOI'0 MecTa TOYeK, PABHOYAAJIeHHEIX
OT JBYX napaijetbHHX NJIOCKOCTeMH:

1) 4x — y — 22 — 3 =10, 2) 3x+2y—~243=0,

4 —y—2z2—5=0; 3x+4+2¢—2—1=0;

3) bx—3y+ z+3=0,

10x — 6y 4 22 4 7==0.

. 973. B KaxkpmoM HS CJenyIolYX CJAY9aeBR COCTABHTh
ypasuenna nJjockocteff, KoTopele ReJAT MONOMAM JBYrpaH-
HBIE YIAH, O0pasoBaHHbie ABYMA NepeceKaloUHMHcd MJO-
CKOCTAMH:

1) x—3y+22—85=0, 2)5x~—5y—22—3=0,
3x—2y—-2+3=0; x+7y—2241=0;
3) 2x— y+524+3=0,
2x — 10y 4- 42 — 2=0.

974, B KaxJoM H3 CJeRyOIHX CJyuaeB Olpele’HTh,
aexat g Touka M (2; —1; 3) 1 Haya 0 XOOpAUHAT B OJHOM,
B CMEXHHBX HJ/M BEPTHKAJBHHIX ABYTpaHHHIX yriax, ofpas
30BAHHHIX NpU NepecedeHHU ABYX MJIOCKOCTeH:

1) 2x—y+4 32— 5=0, 2) 2x 4+ 3y — bz — 15 =0,

3x+2y—243=0; bx— y=~—32—~ 7=0;

3) x4+ by—z41=0,

2x+ 17y + 2+ 2=0.

975. B KaxaAoM H3 CAEAYIOMUX CJY4YaeB ONPeAcUTh,
Jexar au toukd M(2; —I1; 1) m N(l; 2; —3) B oanom,
B CMEXXHHEIX HJU BEPTHKAJbHBIX ABYTPAHHHX yIMax, ofpa-
30BAHHBLIX MPH NepecedeHKH ABYX MJAOCKOCTeill:

)3x—y+2:—3=0, 2)2x— y-+5z2—1=0,

X—2y—2+4=0; 3x—2y+62—1=0.

976, Onpeaeanth, JeXHT JH HAYAJO KOOPAHUHAT BHYTPH
OCTPOr0 HJH TYNOTO YIraa, OGpA30BAHHOTO JBYMS IJO-
cKOCTAMH: X —2y432—5=0, 2x—y—2+43=0.

977. Onpefgenuts, JexuT au Touka M(3; 2; —1) suyrpn

OCTPOro WJAH TYNOTO Yraa, O6pas30oBaHHOTO ABYMS MHJOCKO-
crama; Sx—y~+2+3=0, 4x—3y+ 223 5=0.
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978. CocTaBuTh YpaBHERuE MJOCKOCTH, Xeasiwef mono-
JIaM TOT JABYTPAHHBIA YroJl MeXAY JBYMS NAOCKOCTRVH
2x ~ 14y 4 62— 1=0, 3x}by—52+4 3=0, B KoTOpOM
JIEXXHT HaYaJo KOOPAMHAT,

979. CocrapuTh ypaBHeHHe NJIOCKOCTH, AeJsme® nomo-
JaM TOT ABYrpAaHHHA yroJ MeXAY JIByMA NJAOCKOCTAMH
2=y 22=3=0, 3x+42y-—~62—1=0, B KorOopoM
nexuT Touka M(l; 2; —-3).

980. CocTaBHTh ypaBHEHHE NJAOCKOCTH, KOTOpas HAEJHT
NomnoJiaM OCTPHE ABYIpaHHHA yros, 06pasOoBaHHHIA ABYMSA
IVIOCKOCTAME: 2X — 3y — 42 — 3 =0, 4x — 3y — 223 =0,

981. CocTaBrTb ypaBHeHHe IVIOCKOCTH, KOTOpas HAEJHT
HOnOJNIaM TYMOA JABYrpaHHEI} J, 06pa30BaHHKN ABYMSA
NJIOCKOCTAMH: 3x — 4y ~—2-4+b=0, 4x—3y+2-+5=0.

§ 41. Ypanuenus npsimoit

ITpaMas Kak nepeceveHne ABRYX MJOCKOCTEH Onpee/ndeTcs COBMECT-
HHIM sajlaHHeM JBYX ypabHeHHR nepBofi cTenenm:

{ Aix + Biy 4+ Cyz+ Dy =m0,
Agx +Bgy+C22+Dg=0

NpH YCAOBHH, uTo Kosbdrunentht A,, By, C; neproro H3 HHX He MPO+
NOpUHORAaMHH koahduuuenram A, B,, Cg BTOporo (B IPOTHRHOM
clynae 9TH YpaRHeHHA OyAyr onpedesaTh NapaVeNbHEE HAH CAHBe
luHecs NIOCKOCTH). '

[Tyctn HexotOpas npaMad a onpefeneHa ypaenenmaMu (1) n o
¥ P - Kakme yrogHo WYHCJR, ONHOBPEMEHHO He PABHHE HYMO; TOrAa
ypaBHeHue

a(Aix+Biy+Cz+ D))+ p(dex+ By +Coz+ D) =0 (2)

Onpefeaser MAOCKOCTh, MPOXOAAIYIO HEpes PAMY 4.
YpasnenneM BHIa (2) (npH CcOOTBeTCTBYIOWIEM ‘BmGOpe 4ncea o, f)
MOXHO OMpeAeNNTh JOOYI0 IJIOCKOCTh, NPOXOAAIYIO Yepes MpAMY 4.
CoOBOKYIHOCTB BCCX NJIOCKO CTefl, MPOXOASIIIKX Yepes ORHY H TY Xe
OPAMYIO, HA3HBaeTCA NYYKOM IOcKocrel, Ypasmexne BHaa (2) washl-
BaeTcd YpaBHeHHeM MyuKa HJIOCKOCTelH,

Ecan o # 0, 1o, noyarag <™ A, ypaBRenu#e (2) MOXHO TpHBeCTH
K BHAY
Axt B+ Ciz+ D+ A (Agx + Bay + Coz} D) =0, (3)

B rakoM BHAe ypaBHeHHe myuKa QJockocrell Goxee YHOTpPeOHe
TeNbHO, ueM ypasHenne (2), onHako yparHeHHeM (3) MOXKEO onpenes
JHTB BCe IVIOCKOCTH NydYKa, 3a HCKMOYeHneM Tof, KOTOpOH COOTBET»
c-;n T %==0. T. € 83 MCK/IOYeRHEM TJAOCKOCTHE Asx 4 Boy + Coz 4

2 =0

(M
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982, CocTaBHTh YpaBReHHS NpAMHX, OOPa30BaHHBIX
nepeceueHueM MIOCKOCTH Ox = 7y 422 =3 ==0 ¢ xoopnus
HATHHMH IVIOCKOCTSIMH.

983. CocrasuTh ypasueHust npamoll, oOpasoBaHEOH
nepeceueHneM MAOCKOCTH 3x—y—72 4 9 =0 ¢ nJI0CKOCThIO,
npoxoasmed yepes ock Ox B Tourm E(3; 2; —5).

984. HafiTn Toukn nepeceuenns npamofi

{ 24 y—2—3=0,
1+y+4+2z—~1=0

C KOOPAHHATHEIMH NJOCKOCTAMH,
985, Ilokasarp, uTo mpsMasn
{ 2% =~ 3y +4562— 6=0,
x+8y—~-72410=0

nepecekaer ocp Op.
986, OmpenenuTs, NpH KakoM 3HaueHun D npsmas

{2x+3y-—-z+ D=0,
x=2y+422—6==0

nepecekaet: 1) ocb Ox; 2) ocwe Oy; 3) ocw Oz.
987. HahTH COOTHOLIEHHS, KOTOPHIM NOJIKHB! YRXOBJE-
TBOPATh Kos(pduumenTH ypaBHenHHA npaMoR

{ Ax+By+Cz+ D=0,
A2x+32y+cgz+Dg==0

27151 Toro, yToGH sTa npsaMas Griia napasvensHna: 1) ocw Ox;
2) ocu Oy; 3) ock Oz,

988, Hafity cooTHOIleHus, KOTOPBIM JOJIKHH YAOB/e-
TBOPATL KoabPuuyeHTH ypaBHeHHA NpsaMOR

{ Ax 4+ B,y + Ciz+ D=0,
Agxt + Boy + Co2 -+ Dy =20

AJ% TOro, uToOH STAa npaMas nepecekaJsa: 1) oes abemuce;
2) ocp opmumat; 3) och anamkar; 4) coBmazaja ¢ oChblo
aGcnucc; 5) copmagana ¢ OChlo opamHar; 6) cosmanana
¢ OCBIO AILHKAT.

989. B myuke miaockocreft 2x = 3y 42 — 3 + A (x+43y--
-+ 224 1)=0 HafiTH NAOCKOCTB, KoTopad: 1) TpPOXOIRT
wepes T09ky M, (1; —~2; 3); 2) mapannearna ocu Ox; 3) napaJ-
JNeabHa ocu Oy; 4) napaanenpHa ocu 0z,
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990. CoCTaBHTL YpaBHEHHE IIJIOCKOCTH, KOTODAS| MpOs
XOOHT 4epe3 MNPSAMYI0 NepeCeueHHs MJIOCKOCTeH JX = y -
+ 2249 =<0, x+2—3==0: 1) n uepes Touxy M, (4; —2; —3);
2) napaanensHo ock Ox; 3) mapaaneabno ocu Oy, 4) mapaan-
JeqnHo ocu 02,

991. CocraBuTh YypaBHEHHMe NJIOCKOCTH, NpoxoxsuieH
yepes NpaMylo nepecedenns njaockocteh 2x — y 4 3z—5=0,
x -+ 2y — 24+ 2 =0 napasienpHo BeKTOpY I=={2; —1; ~2},

892, CocTaBHTP YypaBHEHHE NJOCKOCTH, MPOXOXsAIMef
uepes OpAMYIO nepeceyeHus miockocreh bx — 2y—2—3 == 0,
x4+ 3y — 224 5=0 napanneabno Bekropy I{=={7; 9; 17}

993. CocrarlTh ypaBHeAHe MJAOLKOCTH, MNPOXOAsLIeiR
Yepe3 NpaAMYI0 nepeceyeHns naockocrelht 3x—2y - z--3 =90,
% — 22 = 0 nepneHAUKYAAPHO MIOCKOCTH ¥~—2y-+2 -+ 5 =10,

994, CocrasuTh ypaBHeHue MJOCKOCTH, NPOXOAsHIEH

Yepes MpAMYIO
{ S5t — y—22—3=0,
3x~2y—5242=0

DepreHAHKYNSIPHO TIOCKOCTH X - 18y — 72— 11 =0.

995. CocTaBuTh ypaBHEHHE IJIOCKOCTH, KOTOPAS MPOXO-
KHT qeges npAMyI0 Nepecevenuss niaockoctel 2x 4 y — 2 4-
+ 1=0, x4+ gy 224 1 =0 napanneibHo OTpe3Ky, orpa-
HHueHHOMY TouRaMu M, (2; b; —3) u M,(3; —2; 2).

996. Hamucate ypaBHeHHe MNOCKOCTH, HpHHARJeKalIel
nyuky njockocreit o (3x—4y 4 24-6) + p (2x—3y+4-24-2) =0
H paBHOyLaJcHHOA oT Touek M, (3; —4; —6), M,(1; 2; 2).

997. Onpene/uTh, UPHEAANCIKHT AU ITOCKOCTD 4x—8y-+
+ 172 -~ 8 =0 nyuky nJaockocreii a(bx -y 4z2—1)4
+8(2x+2y—32+4+2)=0.

998. OnpenennTbh, OPHHALMAEKHT JH MJAOCKOCTb DX —
— Oy — 22 4 12 =0 nyuky naockocreit o (2x—3y 4 z—>5) 4=
+B{x—2y~~2=—7)=0,

999, Onpexeauts, NPH Kakux SH3ueHwsaAx I w m uJjo-
CKOCTb Dx + {y + 4z + m =0 npuHANIeKUT NYUKY NJOCKO=
crefl a(3x—7y+2—3)+B(x—9% —2245)=0.

1000. HanucaTs ypaBHeR:Ee NJOCKOCTH, KoTOpag MpH-
HARJIEXKUT NYyYKy naockocteh a(x— 3y 7z 36) 4
4+ p(2x+ y —~ 2z — 15) =0 n OoTCTOHT OT Ha¥aJsa KOOPAKKAT
Ha paccTosiHAH p=3,

1001, Hamicats ypaBHEHHE NJOCKOCTH, KOTOpas npH-
HapJexnr nyuky nJgockocreft a{l10x — 8y — 162 4 56) 4-
~+ B({4x 4 y 4 32 — 1) =0xn orcrour or Touxn C (3; —2; —3)
Ha paccrognnu d==7.,
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1002, HafiTn ypanHeHHe NJOCKOCTH, KOTOpas NIPHHEA]s
JeXHT NYYKy naockoctefl a(4x <4 13y — 22 — 60) + p (4x 4=
-+ 3y 4~ 32~30) == 0 1 oTCeKaeT OT KoopARHATHOrO yraa Oxy
TpeyTroJbHHK C MJOWAaJZblo, paBHo#l 6 KB. en.

10038. Cocrasurh ypaBHeHHs hJocKocTeft, NPOEKTHPYIO-

WX nPAMYIO
{ 2% = y422~3=20,
x4-2y=— z=1==0
Ha KOOPAHHATHHE NJOCKOCTH.
1004, CoctaBuTe ypaBHeHHa npoekuuit mpsaMoi
2x— y+ z2+2=0

Ha KOOPAHHATHBIE MJOCKOCTH.
1003. CocTarHTe ypaBHEHHe NJOCKOCTH, NpPOEGKTHPYIO~

el IpAMYy0
{3x+2y-— 2= 1=0,
2% —3y+22—-2==0

Ha MJIOCKOCTh X+ 2y 4+ 32 — b =0.
1006. CocraBuTh ypaBHEHHS NPOEKIUMH NPsMOH

{ bx — 4y — 22 —5==0,
x4 22=~2=<0

Ha NJOCKoCeTh 2x—y+2—1=0.

. Hanpasasiomuit sekTop npsamoit. Kanonrueckue
§ 42. H /] . K
ypasueHnst npsiMoii. ITapamerpuveckue
ypaBHeHHs npaMoH

Kaxanft ne pasumit my/mo Bekrop, Jsexamuit pa magnofl npamof
HAH napasvieJbHbft eff, HazuBaeTcs EappaBANOBMM BeKTOpoM aToff
npamoti,

Hanpapaaommuft BeKTop nNpousBoibHof npaMoft B gamuefimem
ofosHayaerca Gyksoff @, ero KOOpAMRATH —= GykBamH I, m, 1}

a={l; m; n).

Ecau umamecTHa oxHa Touka Mo (Xo; Yo; 2¢) IpAMOR H HAmPaBJARe
il Berrop @ == {{; m; n), TO NpAMan MOXeT GHTh ompefeteHa (KByMs)
YPaBHeHHAMH BHAA:

t—X Y=Y _2Z—2
T m o n ()

B TaxoM BHAe YpaBHeHHsa NpAMOA HA3HBAKTCA KAHOHUYCCKHMH,
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Kanonnueckne ypapHeHAs npamoft, npoxoasureft vepes nase naxuue
rouki M, (x3; 7si 21) 8 My (xg yo; 2,), HMelOT BUA:

X=X =¥ 3—21‘ @)
X2 — Xy Y=t 22— 2

OGoznaunm OykBofi { Kaxnoe u3 pABHEX OTHOMEHHE B KaHOHH-
yeckux ypasuenusx (1); Mer moayuum:

X — %o ¥~ Yo -2
? = - A
Orciona
x=xo+“,
y = yo ++ mf, (3)

2== 294 nt,

910 — napaMeTpHueckHe ypaBHeNHA npaMoift, mpoxoasuiei uepes TOYRY
Mo (xo; Yo; 20) B HaNpaBJeHHH BekTOpa @ = {{; m; n}. B ypasHerusx (3)
{ pacCMAaTPHBAeTCA Kak NIPOH3BOJBHO UIMEHRIOWHHCH TIApaMeTp, X, ¥
2 = KaK QYHKUHMH OT f; NPH HUIMCHEHHH ! BETMYHHH X, ¥, 2 MeHsoTea
7ag, UTo Touka M (x; y; 2) ABHXKeTCH MO JaHWOR TPsIMOIL.

Ecau mapamerp { pacCMaTpHBATh KaK MePEMeHHOQ BpeM$, 2 ypas-
nendst (3) xak ypaBHeHUs ABHNKEHHS TOYKM M, TO 9TH YypaBHeHHd
6yayT OmpeResaarh NpaMoJuHeRHOe H papHOMEepHOC ABUXKeHHE TOURH M.
Ipu £=0 Touka M cosmanaer ¢ rouko#t M, Cxopocrs ¥ Touknm M
OOCTOAKHA U onpededasercs Popmysnol

o=V &+ m+ .

1007, CocraBuTh KaHOHHUECKHE YpaBHeHH HpsiMoft,

npoxoasmedt uepes Touky M;(2; 0; -—3) napaane’pHoO:

x—1 y4+2 241

1) BerTopy @ =={2; —3; 5}; 2) npamo# =ty
3) ocn Ox; 4) ocu Oy; 5) ocu Oz.

1008. CoCTaBHTh KaHOHMYECKUE YPABHeHHS NpSMON,
npoxonAme#i depe3 nBe Xauawe 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, CocrasuTs napavMeTpHYecKHe ypaBHeHHs npsiMof,
npoxopsuiet uyeped Touky M,(l; —1; —3) mapaayeabuo:
1) BexTopy a@a={2; —3; 4}; 2) npamoi x——;—?-=y':2==z; L
3) npaMoit x=3{ — 1, y=—2{+3, z2=5f{+2.

1010. CocraBsuTe MapaMeTpHUIECKHE YPABHEHHS NpsaMoifl,
npoxopsme# uepes jxpe AaHume Touku: 1) (3; —1; 2),
(2 1; 1) 2) (15 1; =2), (3; —1; 0); 3) (0; 0; 1), (0; 1; —2),

1011, Yepes rtouxn M;(—6; 6; —5) u M,(12; —6; 1)
npoeefieHa npamMasd. OnpeneauTh TOYKH NEpeceyeHHs STOH
npssMoli ¢ KOOPAHHATHBIMH MJOCKOCTSiMH,
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1012, MHManw Bepuuum Tpeyroawumka A(3; 6; =7),
B(—b; 2; 3) u C(4; —7; —2). CocraBHTh MapamMeTpaIeCKHe
YpaBHeHHA €ro MeAHaHH, NpPOBefeHHOA H3 BepIUHHH C,

1013, Hdaum BepuunHn Tpeyrospuuxka A(3; —1; —I1),
B(l; 2; =7) un C(—b; 14; —3). CocTaBuTh KaHOHHYECKHE
ypaBHeHHS OHCCeKTPHCH ero BHYTPeHHEro yrJa npH Bep-
muue C,

1014, Jann Bepminan TpeyroabHuka A(2; ~1; —3),
B(5; 2; —=7) u C(—T7; 11; 6). CocraButTs KaHOHHYECKHe
ypapHeHHA GHCCEKTPHCHI €T'0 BHEILHEro yrJaa npu BepiuHye A,

1015, Janw Bepmnuu Tpeyrosenuara A(l; —2; —4),
B(3; 1, —3) u C(5; I; —7). CocraBuTh NnapaMeTpHUSCKHE
ypaBHeHHA €ro BLICOTH, ONyiIeHHOR HS BepIUMHM B Ha
TIPOTHBONONIOKHYIO CTOPOHY.

1016, Jana npamas

[ 2% — 5y 4 2 — 3=0,
X4+2y~—2-4+2=0.

BHYHCINTD NPOSKUHH HA OCH KOOPAHHAT KaKOro-Hulynn

ee HampasJasioulero BexTopa 4. Haiity oGiee BHpaXKeHue
NMpoekuHR HA OCH KOOPAHHAT MPOH3BOJLHOIO HaNMpaBJisio-

LIEero BeKTOpa sToH nmpaAMoOi.
1017, Hana npsamas

{ 2x—y+4+3z4-1=0,

3x+y— 2—~2=0,

HafiTn pasnoxenne no 6Gasmucy ¢, j, & kakoro-uubyab ee
HanpasJsiollero BeKTopa 4. BHpasuTs B o6iueM BHIAe pas-
JoxeHue no 6asucy I, j, & npoOH3BOJBHOrO HanpasaAIOIEro
BEKTOpa 9STOH MPSIMOH.

1018. CoctraBuTh KaHOHHYECKHE YpaBHeHHSs NpPAMOH,
npoxoaame# gepes rouxy M, (2; 3; —5) napaanennso npsaMolt
{ 3x— y+22—7=0,

x4+ 3y — 224+ 3=0.

1019, CocraBuTh KAHOHHYECKHE YPABHEHHA CJeRYIOMIHX
NPAMBIXS

Df x—2y+32—4=0, 2) 5x+ y+z2==0,
{3x+2y-52—-4=0; {2x+3y-——2z+5=0;
) { x—=2y+43241=0,
{2x+ y—42—8=0,
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1020. CocrasuTe napaMeTpuyeckie ypaBHEHHS CJAeXyIO-
mux NPAMHX:

) (2¢4+3y~ 2=—4=0, 2)[ x+2y-2~6=0,
{3x—5y+2z+1=0; {2x— y+z+1=0,
1021, Nokasath napanieJLHOCTh NMPSIMEIX:
1) x+2=y—'-l=_:5_ . { x_+y--z==0,
3 ~2 1 X —Yy-—bz—8=0;
2) x=2+5, y=—t+2 2=i—7n
X4 3y+ 24 2=0,
{x-— y—3z2=—2=0;
A (x+y—3241=0, x4+ 2y—5z—1==0,
{x—y+ 2+3=0 {x—2x+32——9=0.
1022, loxa3aTh nepneHAMKYAAPHOCTH NMPAMBIX:
3x+ y—5z+41=0,
2%+ 3y —82-4+3=0;
A x=2+1, y=34—-2, z2=—6t+1
2+ y—4242=0,
H{4x—y—52+4=0;
3){ xX+y—32—1=0, {2x+ y+ 224 5=19,
2¢ —y—92—2=0 2 —2y— 2z 2=0.

1023. Haifitu ocTpHift yron Mexay npsMEIMH:
x—3=y+2= z x+2=y-—3=z+5

1 —1 Ve’ ! { Ve

1024, Hafity Tymo#t yroJ MeXay npsMbIMH X =3¢ — 2,
Yyo=0, 2=—f+3 0 x=2t—1, y=0, 2=¢t—38.
1025. Onpene aTh KOCHHYC YIrJaa MEXAY NpAMBIMH:
{ x—y—42--5=0, { x =6y —624-2=0,
24+ y—22—4=0; | 2%x+2-+92—1=0.
1026, Moxasark, 4TO NPAMEE, SajaHHLIE MapaMerpH-

YeCKUMH YpaBHEHHAMH x =2 — 3, ye=3¢ — 2, 2 = — 4{+46
B X==i-+45, y=-—4{ —1, 2m={—4, nepecekalorcs.

x _ y=—1 2
1) T—""——"===-§ H {
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1027, Jauw npamule
r+2 y z—1 x~3 __y—1 2-=7,
2 . =3 4 T T3 =g
NMpH KAaKOM SHaueHHH [/ OHW nepecekaloTCA?
1028, TokasaTs, 9T0 YCJAOBHe, IPH KOTOPOM JZBE NpIMule

X~ Y=b __z2—0¢ - x—ay __y—by _ 2~y
A my " Iy Mo g

JeXaT B OJHOA IJOCKOCTH, MOMET OhlTh NpefCTaB/JICHO
B CJaeAyiolieM BHIE:

Ay — bg"b, Cy—C
ll my n! =00
ly ny ny

1029, CocrapuTbh YpaBHEeHHS npaMol, KOTOpasd NMPOXORUT
yepe3 Touky M;(—1; 2; —3) nepneHAUKYAADHO K BEKTOPY
a={6; —2; —3} u mepecekaer nNpsAMyI0

x—~1 y+t__z—3
3 2 = =5 °
1030, CocTapuTh ypaBHeHHA NPAMOl, KOTOpasa NPOXOAHT
qepes Touky M;(—4; —5; 3) m mepecekaer jaBe mpsIMble

x+l==y+3=z—~2 x—o2=y+l=z—l

3 -2 -1 2 3 -5 °

1031, CocraBuTh nmapaMeTpHUSCKHE YpaBHEHHS OBILIero
MePNEeHIUKYAAPA ABYX NPAMBIX, 33aJaHHHX YDaBHEHHAMH

x=3t -7, y=—2+4, 2=3t+4

x=t+1, y=2%—8,  zm=m—t~—12
1032, Jlaum ypaBHEHHA ABHKeHHA Touru M (x; y; 2)
x=3—4f, y=5b+43f 2=—24 124

Onpenenuth ee CKOpoCTh 0.
1033. Jlaum ypasHenus npykeHus ToukH M (x; y; 2)

$¥=5-—2{, ygy=—3-+2{, 2=5—14.

Onpegesnth paccrosHHe d, KOTOpPOe HpOMLET aTa TOUKA
3a NPOMEKYTOK BpeMeHH OT {, =0 5o ly==7,

1034. CocTaBuThs YpaBHEHNHS ABHKeHHA ToukH M (x; y; 2),
KOTODaf, HMesl HayaJpHoe mogoxeHHe My(3; —1; ~—b),
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gpmkerca M aMoauHeiH0 W PABHOMEPHO B HANPABJCHMU
pekropa 8 ={—2; 6; 3} co cropocTbio v=21.

1035. CocTaBHTL YPABHEHHA ABHXKeHAS Touka M (x; ; 2),
goropad, ABHraach NPAMOJNMHENHO U PABHOMEPHO, NpOIIa
pacCTOsIHHE OT TOUKH M, (—T7; 12; 5) no Toukn M, (9; —4; —3)
3a NPOMEXYTOK BpeMeHH OT /j==0 xo fy=4.

1036, Touxa M F s I} 2) ABMIKETCSA NPAMOJMMHEEHHO H paBHO-
MepHO HS HAYaJbHOTO MOJOXKEeHHH My (20; —18; —32) B Ha-
NpasJeHHuH, NPOTHBONONOKHOM BeKTOPY s={3; —4; —12};
co ckopoctbio 0=26. CocTaBuThb YpDaBHEHHA JBHXKEHHSA
TOUKH H ONpEAENHTE TOYKY, ¢ KOTOPOA OHA COBHAxaer
B MOMEHT BpeMeHH #==3.

1087. Touknu M(x; y; 2) u N (x; y; 2) ABUKYTCA TPAMO-
JMuHeHiHO ¥ PABHOMEPHO: NEPBAA HS HAYAJBHOIO MOJOXKEHHS
M,(--5; 4; ~5) cO CKOPOCTbIO Uy =14 B HampaBJeHHH
pektopa s ={3; ~6; 2}, BTOpast W3 HAYAJIBHOrO NMOJOXKEHHS
N,(~5; 16; —6) co ckopocthio Uy =13 B HANpAaBJEHHH,
IPOTHBONOJNOXKHOM BeKTOpy r=={~4; I2; —3}. Cocrasutb
YpaBHEHHS JBHXKCHHA KaXMOA #3 TOUEK H, YOENHBIIHCEH,
YTO HX TPACKTOPHH NEPeceKaloTesd, HANTH!

1) Touxy P nepecedeHust HX TpaekTophil;

2) BpeMs, 3aTpaucHine Ha ABHXKeRUe Touku M ot My no P;

3) BpeMsl, 3aTpaueHHoe HA ABUKeHHe TOuky N or N, o P,

4) nauHH orTpeskos MyP u N,P.

§ 43. CmemaRRbie 332494, OTHOCHMAECH K YPABHEHHIO
MAOCKOCTH H YpPABHeHHAM npamoit

1038, Jlokasarb, uTo nNpaMags x=3t — 2, y=— 4f 41,
2=4{ — 5 mapannenvHa NA0CKOCTH 4x — 3y — 62 —5=0.
1039. Joxrasatp, 4T0 npsaMasd

{5x-—3y+2z—5=0,
25 e Yoo 2= ]a=()

JI€XKHT B MJIOCKOCTH 4% — 3y -+ 72— 7==0.
1040, Haiitn Touxky nmepecedeHus UPAMOH H NMAOCKOCTH:

DETLEEL_Z 0 o3y da—1=0;
o £t3 42 _ 2kl _oytez—15=0;
8) ”jéz.,y;‘=z§3, X2y — 924 6==0.
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1041, CocraButh KaHOHMYeCKHe YpaBHeHHS mpaMod,
npoxondie®t uepes Touky M,(2; —4; —1) u cepomuuy
OTpe3Ka npaMoi

{ 3¢+ 4y 82— 26 =0,
3% —3y—2— b=,

3AKTIOYEHHOTO MEXAY HAOCKOSTAME By 4 3y — 47+ 11 =0,
Bx+3y—42—41=:0,

1042, CocraBuTh ypaBHeHHst NIPAMOHN, NpoXoAsinell Yepes
TOUKY My(2; —3; —5) nepnenmukyaspuHd R NIAOCKOCTH
6x — 3y — 52 +2=0.

1043. Cocrasure ypaBHeHHe NJIOCKOCTH, npoXoxsiuef
qeies TOUKY My(l; —1; —1) nepneHAHKYAAPHO K npsMofl
x+3 _y—1_ 242

) -3

1044, CocraBuTh ypaBHeHHe NJIOCKOCTH, MPOXOAAIUEH

uyeped Touky M,(l; —2; 1) mepneHguKyJAAPHO K MPAMOA

{x-—-2y+z—3=0,
X+ y~2+4+2=0.

1045, Tlpu KakOM 3HaYeHHH M NpAMad

= z;|-23 napajJiesqbHa IJOCKOCTH ¥ — 3y + 6247 =0?

1046. [Tpu xaxom sHauenuu C mpsavas

{ 3x—2y+2+3=0,
4x ~3y+4z+1=0

napaJgienpHa njaockoetd 2x — y4-Cz —2=0?

1047, Tlpu kakux sHaueHusix A u D npamas x ==3 4 4/,
y=1—4f, 2=—3+4{ nexur B naockoctu Ax 42y —
—4z2 4 D =07

1048, [Tpr kaxux sHauyeHusx A W B mjaockocTh Ax -+
+ By + 32 — 5 = 0 nepneHAuKyIsipHA K npsaMoli x = 3 -+ 2¢,
y=5—38f, 2=—2—=29f

1049, TIpr xaxux sHavenuaAx ! w C npsMas
_y+! __2z=5
-4 T =3
+Cz2+41=0?

1050, Haiitu nmpoekuuio Tourn P(2; --1; 3) Ha npaAMyio
x=3t, y==5Ht~7, 2=2¢t 4 2.
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1051, HafiTy Touky Q, cuMMeTpuuHyIO Touke P(4; 1; 6)
OTHOCHTEJNBHO MpPSIMOH

{ X—y~42+4+12=0,
2¢+y—224 3=0.

1052, Hafita Touky Q, cuMMeTpHuHYIO Touke P (2; —5; 7)
oTHocmenbnolr';pamgfl, npoxoasiue# uepes Toukn M, (5; 4; 6)
u My(—2; —17; —3).

120(53. Hatitu npoexnuio Touky P(5; 2; —1) ma nno-
ckoeTh 2x — i -+ 324-23==0.

1054, HaiiTH Touky Q, cHMMeTpuuHyio Touxe P(1; 3; —4)
OTHOCKTEJbHO MXOCKOCTH 3%+ y — 22 ==0.

1055, Ha naocxoctH Oxy HafiTi Takyio TOUKy P, cyMMa
paccTofHu# KOTopo# 1o Touek A(—1;2;5) n B(11; —16; 10)
Ona OH HaHMeHbILed. .

1056. Ha naockocty Ox2 HaiiTh Takyw Touky P, pas-
HOCTh paccTosiHAN kotopoll 10 Towek M;(3; 2; —B)
M,(8; —4; —13) 6uaa O HauGoJbLIeH,

1057. Ha nsockocth 2x — 3y + 32 — 17 =0 uaitry Ta-
Kyilo TOuky P, cyMMa pAaCCTOAHHMA KOTOpPo# RO TOUeK
A@B; —4; 7} n B(—b5; —14; 17) 6una 64 HauMeHbIek.

1058. Ha naockoctn 2x - 3y — 42 — 16=0mnaliTa TaKyo0
TOYKy P, pasHOCTb pAacCTOSAHHH KOTOPOH 10 TOYeK
M (5; 2; ~7) n My(7; —25; 10) Guna 6w HAHOOABLICH.

1069, Touxa M(x; y; 2) ABUXeTCA NPAMOJAHHEHHO H
PABHOMEPHO H3 HAuUaJbHOrO mosoxenus My(16; —24; —16)
CO CKOPOCThIO ¥ = 12 B HANpaB/cHHK BeKTOpa s = {—2; 2; 1},
YGenuBWiNCh, YTO TPAEKTOPHA TOUKH M mepeceKkaer ImJo-
CKOCTb 3x -+ 4y -+ 72 — 17=0, nvahitu:

1) Touky P ux mepecedeHus;

;23) BpeMs, 3aTpaueHHOe Ha ABHXKeHHe TOuKH M or M,
A0 r;

3) anuuy orpeska MyP. .

1060. Touka M(x; y; 2) nBuUXKeTCS NPAMOJHHEHHO H
PAaBHOMEDHO M3 HAuaAbHOro nmoJomxenus M,(28; —30; —27)
€O cKopocThio, U == 12,0 Mo nepneRpHKYyAAPY, ONYIICHHOMY
H3 ToukH M, Ha naockocTe 15x — 16y — 122 - 26 =0, Co-
CTaBHTh ypaBHCHHR NBUIKEHHA TOUKH M H onpepeanThb:

1) Toury P nepecedeHusi ¢e TpaeKTopum ¢ 3Tol mNO-
CKOCTbHIO;

%) BpeMst, 3aTpayeHHoe HA ABMKenne Toukr M or M,
A0 P
» 3) nauny orpeska MyP.
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. 1061, Touxka M (x; y; 2) nUKeTCR NpAMoaNHe#HO H pa-
BHOMEpHO H3 HauajJnHOro moaoxedns M,(ll; —21; 20)
B HanpasjeHHn Bektopa s={—I; 2; —2} co ckopo-
cTbi0 v==12. Omnpenenutsr, 8a Kakoe BpeMs OHA MpPOi.
JeT OTPesOK cBOefl TPAEKTODHH, 3aKJIOYEHHHH Mexny
napaJieabHEMH  Daockoctamu:  2x - 3y 4 bz —- 41 =0,
2x+3y-+52-+31=0. )

1062, Boigucauts paccroanue d Tourn P(l; —1; —2)
OT nOpAMOH

x-+3 _g+2 2—8
3 2 =2

1063, BeiuncauTs paccrofnHue d or Toukn P(2; 3; —1)
A0 CREAYIOUIHX MPAMEIX:

1) x—5 __y__2+%5,

3 2 o

N x=t+1, y=t-42 2=4t-413;
2¢—2y+4+ 24 3=0,

8) [3x-2y+2z+17===0.

1064, ¥ Oenusmuch, 9TO NpAMHEe .
{2x+2y—-z-:10=0, 47 __y—8__2z=9
X=— y—z—22=0, 3 -1 4

napajienbH, BHITHCAHTD PacCTOAHHE d MeKAY HAMH,
. 1085, CocraBuTe YypaBHeHHe NJIOCKOCTH, HpOXonsdiuef
yepea Touky M (l; 2; —3) napaanensHo MpAMBIM

%—=1__ g+l _z=7 x4+8 y—2 243
3 ==="'i’--:a“ 3 ! 3 =p

1066, orasatb, 4T0 YpaBHeHHUE IJIOCKOCTH, NPOXOAAiled
gepes TOUKY Mgy(xe ¥o; 20) DapanfeJbHO NPAMHM

x—-a1=y—-b,=_z-c,’ x-a2=y-bg_.z-cg.
ll (111 m iy My ny .

MOXKeT OHTb NMPEACTaBACHO B CJAEAYIOLIEM BHJE:
X=X Y~lYp 22
ll n n =),
ly my L
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1067, HoxasaTh, YTO YpaBHEHHe NJOCKQCTH, NPOXonA-
meft uepe3 TOUKH M, (%13 y13 21) ¥ My(xy ¥ 29) napaux-

JeJBpHO NMpAMOHR .
X—a __y~b z—¢ .
! — m - n !

MmoxeT OHTL JIDEACTABMACHO B CJACAYIOIUEM BHIE:

X=X yJy—Y4%h 22—
Xg—X1 Yo— Y1 22— 2 |=0,
! m n

1068, CocTasuTh YpaBHEHHE IJOCKOCTH, MNpoxojsited
yepe3 NpPAMYIO x=241, y=~3t4+2, 2=2t—3 u
roury M, (2 —2; 1).

1069. JloxasaTh, 4YTO YypaBHeHHe IJOCKOCTH, NPOXOAA-
meft depes NpAMyIo X ==xo4Ilf, y=y,+ mi, z2=2-nt
n touxky M, (x;; 41 21), MOXer OHTh NpPENCTABJECHC B CJe-
XyIOLIEM BHJE:

X=X Y—h z—2

X=X Y=Yy 21—2 =0,
{ m n

1070, Joxa3aTh, YTC NpSIMHe
x=1_9g+2 _3-—56
2 -3 4 !
x=3t4+7, y=2t4+2, z2=-—2+1
JexaT B OAHON NJOCKOCTH, H COCTAaBHTb YpaBHeHHe s7of

IVIOCKOCTH,
1071, Iora3aTte, 970 ecly ABe HpPAMHE

x“alny_b!=z_c!, x-ag=_g-—b3=z—-g%_
& i, ny lo my - g

nepeceKaloTcs, TO ypaBHEHHe IJIOCKOCTH, B KOTOPOH OHH
AEXKAT, MOXKeT OHTb INpPEACTABICHO B CJAeAYlOlleM BHAE:

X—a y—b z—¢

ly ma fy *

1072, Cocrapurh ypaBHeHHe IJOCKOCTH, npoxojsmeR
Yepe3 Ase napaJsiejbHue NpAMHeE

x—2 g+l _2~3 x=—=1 y>2 _z+43
3 2 .~ "3 - T

b ]
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1073. JokasaTh, WTO yPABHEHHE MJIOCKOCTH, MPOXOfs-
mefi wuepes JABe NapaJesbHble MNpsIMBle X==@, - lf,
y=by+mt, z2=¢ +tnt u x=a+Ui, y=by+ mi,
2==cy+ nf, MoxKeT OHTH NpeACTaBJieHO B CJHACAYIOlleM
BHIE: '

X =~a Yy —b 2 —c

- Qs = Q by~b, Cy=—c; |=0.
l m n

1074, Haittn npoekuuio touku C(3; -—4; —2) Ha nno-
CKOCTBb, NPOXOIAIIYIO qepes napaJgiegapHbpie IpsiMbe

x-5_y—6=z+3 x—2=y—3=z+3

13 1 —4 ? 13 1 —4 °

1075. Hafitn Touky Q, cuMMerpHUHyI0 Touke P(3; —4
—6) OTHOCHTEJNbHO MJIOCKOCTH, NpoXoxALlelt Yepes M, (—6;
l; —8), Mo(7; —2; —1) u M3(10; —7; 1),

1076. Hafiru Touky Q, cuMMeTpHuHyI0 Touke P (—3; 2; 5)
OTHOCHTEJBHO NJAOCKOCTH, NPOXOAfAmiel uepea npsMble

{x-—2y+3z-—-5==0, {3x+ y+3z24+7=0,
X—2—4z2+43=0; 5x —3y 4224 5=0.

1077, CocraBuTh ypaBHeHHe NJOCKOCTH, NpoXoxAmed
yepes Npamyo x=3f+ 1, y=2¢{ -3, 2=2 — ¢ — 2 napaa-
JeSibHO NpaMoi

~ {2x-—y+z—3=0.
x42y—~2-~-56=0.

1078, IloxkasaTs, YTO YpaBHeHHe IVIOCKOCTH, NPOXORsief
X—x __ y— y1 232

yepes HPAMyl0 = = = == mapaJlie/LHo nps-

MOfI x==Xo+If, Y=y mt 2=2+ nf, MOXKeT GHITb
NpelCTABJIEHO B CJACAYIOMIEM BHAE:

X~X Y~4h 2—2g
l m n ==(,
5 m n
1079. CocraBuTh ypannenne NJIOCKOCTH, TIpOXOAsitef
depe3 MPAMYI0 e 2 =Y _'_|'32 2'2' 2 neprengmkyaspHo
K niaockocru 3x 42y —2z—5=0.
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1080. IlokasaTh, 4YTO YpPaBHeHHE IIOCKOCTH, MPOXOMsi«
meil uepes npaAMylo xs==xo+ 1, y=y,+ mt, 2e=2,+4ni
nepneBAUKYAPHO K MIOCKOCTH Ax -+ By -+ C2-+ D=0,
MOJKeT GHTb IPeACTaBJEHO B CAeXYIOIeM BHjeE:

X=X Y—H 2—2
l m n == 0
A B ' C

1081, CocTaBuTh KAaHONHYECKHE YpAaBHEHHA TNpPAMON,
KoTOpas NPOXOAHT uepe3d Touky M,(3; —2; —4) napax-
JIebHO n.nochocm +3;x ~ 2y n 32—~7=0 n nepecexaer

— 2 —
npamylo Sy = =

1082. CocraBuTbh napaMeTpuuecKHe ypaBHeHHs npaMmof,
KOTOpas NPOXOJHT MAPAMIE/AbHO MJOCKOCTAM 3x - 12y —
—32—5=20, Ix—4y-+92+4+7=0 un nepecekaer mnps-

x+5 gy—3 2+l x-3 y+1  rz—-2
MR = =" =T33 T T T3 T

1083. BmiuncJuTh KpaTyaliulee pacCToAHHE MeXAY
JIByMSl NPSIMEIMH B KaXKKOM H3 CJAEAYIOIUX CJyYaes:

1) x+7 __yt+4_ z+38, x—21 __y+5 n2z=2,

3 - 4 ~2 ' 8 4 -] !

%) x=22f 4 y=—4+4, 2=~ —1; '

x=41—5§, y=~34+5, 2:=-5{45;

3) x2+5 __y+b _z—1,

3 ~2 !
x=06l+49, y=—2, z2=—1+42.

§ 44. Coepa

B nexaptoBHX NPAMOYrOJBHEIX KoopAnHataX cdepa, HMeiomas
pgentp C ga; B; ¥) u panuyc r, onpefedaeTca ypaBHeHHeM (x — g)? -~
+ (y =)+ (2= y)? =r% Cbdepa paguyca r, LEHTP KOTOPOX HaXO~
OHTCS B Hawale KOOPAMEAT, HMeeT ypanHemHe X2+ y? 4 22 wm 2,

1084. CocraBuTh ypaBHueHHe chepH B KAXAOM H3 CJe-
AYIOLUIHX cJayuaes:

1) chepa mmeer menrp C(0; 0; 0) u pagnyc r=19;

2) chepa umeer uenrp C(b; —3; 7) B pannyc r=2;

3) cdepa mpoXOZHT uepes HAYAAO KOOPAHHAT H HMeeT
uenrp C(4; —4; —2);

4) cihepa ngoxo.um‘ gepes TOuKy A(2; —1; —3) u aMeer
HEHRC(?:; —2; 1);

Toukn A(2; —3; 5) n B{4; 1; ~3) ABAAIOTCA KOH-
LaMH OAHOrO M3 AHaMerpos cdephi;
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6) neaTpoM cdepH ABJgeTCS HAUIQNO KOOPIMHAT, w
nrockoets 16x — 15y — 122 -4 75 =0 sBaderca KacaTenns
Holt Kk cdepe;

7) cpepa nmeer. penTp C(3; ~B5; ~2) ¥ NAOCKOCTM
2% ~ y ~ 324 11 =0 sapaserca KacareJbHolt K chepe;

8) chepa npoxomut uepes Tpu Touku M,(3; [; —-3),
My(—2; 4; 1) u My(—5; 0; 0), a ee ueHTp JIEXKHT HA NNO«
ckocetd 2x+y~243=0;

9) cdepa NpOXOART Yepes UETHpPE TOUKH!

M (1; —2; —1), My(=5; 10; —I),
M;(4; 1; 11), M, (—8; =2, 2).

1085, CocraBuTh YypasHeHre cdepsl paguyca r=3,

ﬁc(aimlileﬁcg) niaockocTd X+ 2y4+2243=0 B TOUKe
15 15 —o)

1086. Bruuecauts paguyc R cdepn, KoTopast kacaercs
naockocreii 3x -+ 2y ~62 — 15=0,3x 4 2y — 62 4+ 556 =0,

1087, Cdepa, ueHTp KOTOPOH JEXHT HA NPAMOR

{2x+4y-—- 2 —T7==0,
4x+ 5y + 22— 14=0,

Kacaerest nJockoctet x4 2y —22—2=0, x4 2y—
~ 22 44 =0. CocraBuTb ypaBHeHHe 3TOfi chepsl.

1088, Cocraruth ypaBHeHue cdepul, kacawouefics ABYX
napajieJbHHX njaockoctefi 6x — 3y — 22 — 35 == (0, 6x —
-3y ~224+63=0, npHueM 'OXHOA H3 HHX B TOUKe
M;(5; —1; —1). -

1089, CocraButh ypasHeHHe cdhepn ¢ meRTpoM C (2, 3;
—1), KoTOpasa oTcekaeT OT npaAMOH

[ 5x — 4y 4- 32 4+ 20 =0,
3cr—4y4+ z2—E8=0
XOpAY, MMeOIlylo AJHHY, paBHylo 16.

1090. OnpenesntTe KOOPAHHATH ueHTpa C H paguyc #

chephl, 3aZaHHOR ORHHUM H3 CASHYIOLNX ypaBHeHWil:

1) (x~3P 4@+ 2F+ (2 —5f=16;

2) (x4 12+ (y — 3P+ 22==9;

3) *+ 2+ 22—4x—2y 422~ 19=0;

4) 224 y? + 22— 62 =0;

5) x2 4 2 22+ 20y =0.

1091, CocTaBHTh: DapaMeTpHYECKHE YPABHEHHSA THAMETPA
chepst x2+ 12+ 22+ 2x — 6y 4+ 2 — 11 =0, nepnengury-
JIIPHOTO K IVIOCKOCTH D%~y -+ 2z — 17=0.
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1092, CocTaBuTh KaHOHHYeCKHe YpaBHEHHUS JHaverpa
chep ** + 2 + 2% = x + 3y + 2 —~ 13 =0, napanneanroro
npamoft 2= =1, y=~=3t-+5, z=4{+7. :

1093, YCTaHOBHTb, K&K pacnoJsoxena rouka A(2; —1;3)
OTHOCHTE/IbHO KaMIOoK H3 cleaymolux cpep -~ BHYTPH, BHE
HJAX HA NOBEPXHOCTHS

) (x=8P+(y+1P+E—17m4

2) (x4 14 + (y — 11§ -+ (2 + 12 = 625;

8) (x — 6P+ (y— 1)+ (2 — 2 =25;

4) 24P+ 22— 4x+ 6y —824-22=0;

5) ¥+ P+ 2 —~x+43y—~22—3=0,

1094, BuoiuscanTh Kpardafimee paccTodanue OT ToykH A
10 IaHHOK chepu B C/AEAYIOWHX CAydanx:

a) A(—2; 6; —3), X4+ 22=y
6) A(9; —4; ~3),
424224 14— 16y — 242 + 241 =0
p) A(l; =1; 3), ¥+ 4>+ 22 —6x+ 4y — 102 — 62 =0.

1095, OnpelnenuTs, KaK pacno/ioxeHa NJOCKOCTb OTHO=
cureNbHO cdepH - mepeceKaeT JH, KacaeTca HAR NPOXO-
JUT BHe e€e; INJOCKOCTh H cdepa 3aXaHHW CleAYIOMHMH
YPABHEHHAMH?

1) 2223, x24y2422—=6x+ 2y — 1024 22:==0;

2 y=1, 32 b i b 2 o 4x e 2y —= 62 -} 14 =5 0;

3) x==5, P4+ 2—20+4y—22—4=0.

1096, OnpenenuTh, XKaKk pacHoJsoXeHA NMpAMafd OTHOCH-
TenMbHO chephl — NepecekaeT JH, Kacaeres HJAH NPOXOILHT

BHEe ee; Npamad ¥ cdepa 3aLaHH CASAYIOUIUMH ypaBHes
RHSIMU:

) x=—2+2, y=3t—mr, zmt—2,

At P+t a—ty—32+5=0;
2) x—5=y z2+2

3 2 -2 !
X2 1R 4 22 — 4x = by + 22 ~ 67 =0
3) {2x-— y+22~—~12=0,
2% by 24 6=,
P42ty 4z 43 =0
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. 1097. Ha cdepe (x~—12+(y~+ 224 (z—82=295
HafTH TOYKY M,, OauxANMYIO K DJIOCKOCTH 3x—42-19=0,
H BBIYHCAMTD paccroauue d oT Toukn M; no stoff miaockocry,

1098, Omnpepesmury uentrp C H paguye R OKPYKHOCTH

[ (x = 3P+ (v + 2 + (2 — 1)2 =100,

1099. Touxu A(3; ~2; ) u B(—I1; 6; —3) asasores
KOHIlAMH JHAMETPA OKPYKHOCTH, NPOXORAMEH yepes TOuKy
C(l; —4; 1). CocraBuTh ypaBHEHHS STOH OKPYKHOCTH,

1100, Touxa C (1} —1; —2) aBsneTca LEHTPOM ,OKPY K=
HOCTH, OTceKaiollel OT MpAMOH

{ 2% —y 4 22 — 12 =<0,
4 —Ty—2+6==0

xopny, mhuHa Xortopo#t pasHa 8. CoCraBuTh YpaBHeHMs
STOH OKPYXXHOCTH.

1101. CocTasHTb YpaBHEHHT OKPYKHOCTH, HpOXonsimef
yepes tpu ToUkH M, (3; —1; —2), ML(1; 1; —=2) u M5(—1; 3; 0).
1102. [lauu nse chepu
(6= m)’ + (y — m)’ + (2 — p)' = RS, .
(x — M)’ + (g — no)’ + (2 — p;)’ = R3,
KOTOpHIE NepeceKaroTes MO OKPYIKHOCTH, Jexalled B HeKO-
ropoli nJjockoctd t. Jlokasars, 4TO JMo6az chepa, mpos
Xolsimas yepes OKPYXHOCTh NepeceueHHs AAHHHIX coep,

4 TaK¥e INJOCKOCTh T MOryr OHTh NpefCcTaBJ/eHH YpaB-
HeHueM BHAa

al(x— m)’ + (g — m) + (@ — p)* — Ri] +
‘ + B [ —ms)’ + (9 = 1)’ + (2 — p)’ — Ri] =0
pH HajJexaueM BHOOpe THceda a n §.

1103. CocraBuTh ypaBHeHHe NJOCKOCTH, NMPOXORAIIEH
gepes JIHHHIO MepeceueHHs ABYX cdep:

2%+ 242+ 22+ 3x—2y+ 2—5=0,
Byt 22—y 48y =224 1==0,.

. 1104, CocraButh ypaBHeHHe cdephl, npoxoxsiles uepes
Havaj0 KOOPAMHAT M OKPYXKHOCTb

2¢—3y+52—5=0.
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1105, CocTaBuTh ypaBHeHHe cdephl, npoxoxndamed vepes
OKDYKHOCTD

4yt 22—=2c+3y—62—5=0,
{ 5x4+2y—2—3=0

y Toury A(2; —1; 1).
1106. CocraButh ypaBHedHe cdepsl, npoxoasiteii gepea
JBe OKPYKHOCTH:

y=2, y=3.

1107. CocTasHTh YpaBHEHHE KACATeJbHOMR INOCKOCTH
x chepe 22+ y* 4 22=249 B ToUuKe M,(6; —3; —2).

1108. Joxa3aTh, YTO MJOCKOCTE 2X — 6y - 32 = 49:==0
xacaetcs cheps X2 -+ y? 4 22 =49, BHYUCAUTH KOOPAHHATH
TOUKH KAaCaHud.

1109, IIpn xaxux SHa4EHHAX 4 MJAOCKOCTb X -} ¥ + 2 =g
kacaerest chepst x2-4 2+ 22 =12,

1110. CocTaBuTh YpaBHEHHE KaCaTeJAbHOH NJOCKOCTH
k chepe (x—3y+(y— 1+ (2+2)*=24 B Touke M, (—1; 3; 0;.

1111, Touxka M, (x; y;; 2;) AexuT Ha chepe X2 4-124-2%=er?,
CocTaBHTbL YpaBHeHHE KacateJbHOA WNJOCKOCTH XK 3TOfR
chepe B TOUKE M|. -

1112, BriBecTH ycJoBHe, IIPH KOTODOM IIOCKOCTH Ax4-
+By 4+ Cz 4 D=0 xacaercs chepn x4 y? + 22== R?,

1113, Touxa M, (x; y1; 2() NexXBT Ha chepe {x — a)f 4~
<+ (y — B)? + (2 — y)* =r2. CocTaBuUTh YpaBHEeHHe KacaTebe
HO#t nurockocTH XK 3Tofi cepe B ToOuke M.

1114, Yepe3a TOuYkH nepeceueHns npaMoi x = 3f — 5,
y=5t—~1], 2=—4t4+9 u cheprr (x+2F+(y— 124
+(z + 5)? == 49 npoBeneHH KacaTeNbHbE MJAOCKOCTH K 5TOH
ciepe. CocraButh HX ypaBHeHHS,.

1115. CoctapuTh ypaBHeHHA NJOCKOCTeR,” KacaTeabHLIX
k chepe x>+ y?+ 22=9 u napaneJpHHX IJOCKOCTH X-}
+2y— 224 15=0.

- 1116, CocTaBHTb YpaBHEHHMA NJOCKOCTel, KacaTe/bHbLIX
K chepe (x — 32+ (v + 2)* + (2 — 1)>=25 u napanyie bHbIX
NJAOCKOCTH 4x -+ 32— 17 =0,

1117. CocTaBuTh YpaBHEHHS NJOCKOCTel, KacaTedbHHIX
K chepe 2244+ 22=10x+42y-+262—113=0 n napanienn-

x+5_ y—1_ 2413 x+7=y+ 1 z—8

HEIX NpAMBIM 3 o= _3;‘3 323 -_2=—0 .
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1118, JlokasaTth, 4YTO Yepes UpAMYIO
{ 8%~ 11y 4+ 82 —=30=0,
X=y=—22=0

MOKHO NPOBECTH JBe IVIOCKOCTH, KacaTe/bHNE K odepe

X4+ 224+ 20=6y+42—15=0, u cocTaButh HX
YpaBHeHHs. )

1119. JiokasaTb, UTO gepes MPAMYIO -’-‘-%'-q-uy+3 =241

HeJb35 IPOBECTH IJIOCKOCTh, KACATeNBHYIO K chepe x2--12+
+22—4x 4 2y — 42+ 4=0,

1120. Joxa3sars, 4To uyepe3 nNpamyio x==4f-4-4, y=
=3{+ 1, 2=1{--1 MOXHO NPOBECTH TOJBKC ORHY HNJO-
CKOCTh, KacareJbHYI0 K chepe x2+4 g2+ 22—2¢x4 6y -
+ 22 4+ 8==0, u cocTaBurh ee ypasHeHHe.

§ 45. YpaBHeHHS NJAOCKOCTH, mpsaMol u cdepnl
B BEKTOPHOH CHMBOJHKE

B nanerefimeM caMson M (r) osmasaer, 5TO £ €CTh PaRUYC-BEKTOD
TOuRH M.

1121, CocTaBHTb YpaBHeHHe IJIOCKOCTH @, KOTOpas
npoxoauT Yepes Toury M, (ro) 1 EMeeT HOpMaNBHLI BEKTOD i,

_ Pemexnue *). Iyets M(r) — nponasonpitad Touka, OHa JeXHT

B IVIOCKOCTH & B TOM H TOMBKO B TOM CMyyae, Koria Bekrop M,M
neprenzuKyJaper K n. IIpHaHakoM nNepneHIMKYNSPHOCTH BeKTOPOB
ABAACTCA PABEHCTBO HYJ/IO MX CKANADHOTO mpoHsbelenns. Takuu o6pas

soM, MoM L n B TOM H TOABKO B TOM CJIyYae, KOTAA

- MoM+n ==, (1)
BupasuM BekTop MoM uepes pajasycH-BeXTOPH €ro KoEua H Hauafa:
m =pe—=Tro
Orcwona B B8 (1) maxoaum:
(#—1o)n=0, 2)

D10 ecTh YpaBHEHHE TJIOCKOCTH @ B BEKTODHOX CHMBOJIHKE; eMY YRo-
BJCTBOPAET DALHYC-BEKTOp # TOWKH M B TOM H TONLKO B TOM Chyuse,
xorna M JeXHT Ha NJOCKOCTH & [f BASHBAGTCA TEKYIIUM pPaRHycOM-
BekTopoM ypasHemus (2)].

1122. lora3ars, uro ypasHekHe rn + D =0 onpepenser
NROCKOCTh, NEepHNEHIUKYJSPHYI0O K BeKTopy n. Hamucats

*) 3amayn 1121 v 1129 cymecTBeRHH AJA OPABHILHOCO MOHHMAHHE
sanay sToro naparpada, Mx pelmeRRA NPUBOAATCA B TCKCTE.

170



ypaBHeHHe aT0H NJOCKOCTH B KOOpDAWHATAX IIPH YCJOBHH,
qTo n={A, B, C}

1128. Janu exuHHuHHIA Bektop A’ u uHcao p > 0. [o-
Ka3aTh, YTO ypasHenHe ra® — p= (0 onpexe/sieT MIOCKOCT,
nepleHAHKY ISPHYIO K BeKTOpY n’, H 9TO p €CTh PacCTOSHUE
oT Hauana KOOpHMHAT RO mjockocTH. Hanucars ypapHeHue
oTOfi IJIOCKOCTH B KOODAHHATAX TNPH YCJAOBHH, YTO BeKs
Top n® o6pasyeT ¢ KOOPAHHATHEIMH OCAMH YT o, B H v.

1124, Buuncaurh paccrosuue 4 oT Toukd M, (r;) xo nJio-
ckoctn rn® — p==0. Bupasuts paccrodine d Takxe B KO-
ODLHHATAX NPH YCJOBHH, 9TO ri={x; y; 2}, a'=
= {cos a; cosf; cosvy}).

1125. Jaust zxse Touku M (r) u M,(r,). CocrasuTs
ypaBHEHH® MJOCKOCTH, KOTOpas NPOXOXHMT uepes TOUKY M,

flepueHAHKYTAPHO K BekTopy MM,. Hamucare ypasHerue
STOR NMJAOCKOCTH TakXe B KOOPJAHHATAX NPA YCJOBHH, 9TO
ri={x; g5 2ah ra={xy ¥ 23

1126, CocTaHTh ypaBHeHHe NJIOCKOCTH, KOTOpas Npo-
XOAHT uepe3 Touky M,(r,) napansensro BekTopaM @; H ;.
Hanucars ypaBHeHHe STOH NJIOCKOCTH TaKXKe B KOODAHHA-
Tax TpH YCAOBHH, uTO rg={%o} Yo 2o» @ ={l13 my; n)
@y == {ly; My Nk,

1127. CocTaBHTh YypaBHeHHMEe IJIOCKOCTH, Npoxojsiued
yepe3 Tpu TouxH M, (r;), My(ry) u M;(r;). Hamacars ypas-
HeHHe STOK MJIOCKOCTH TaKXe B KOODLHHATAX NpH YCJIOBHH,
ar0 r={x; Y15 2ih r2={xs; Yo; 25, r3={x3 Y5 23}

1128. CocraBiTh ypaBHeHHe NJIOCKOCTH, KOTOpas npo-
XOZUT yepes TouKy M, (ry) nepneHARKYJIIPHO K NJIOCKOCTAM:
ra 4 D=0, ra;-+ Dy==0. HanucaTe ypaBHeHHe 3TOH
RJOCKOCTH TaKXe B KOODAHHATAaX HpPH YCJOBHH, UTO fg==
={xp; Yo: 2oy M ={Ap By; Ci}, ny={Ap; By Cy}.

1129, JokasaTe, uTo ypaBHeHHe [(r —rg)a]==0 ompe-
HeJseT NpPAMYIO, KOTOpas INPOXOAHT depe3d TOUKy My(ry)
napajiebHO BEKTOpPY @, T. €. UTO 3TOMY YDaBHEHHIO yJO-
BJIETBOpSeT PafHyc-BeKTOp r ToukdH M (r) B TOM H TOJBKO
B TOM c¢hayuae, Koraa M JiexuT Ha yxasauHofi mpamoil.

HokasaTeAbcTBo PaceMOTpEM DporsponbHyio Touky M (r).
Ilycrs r ynoBleTBOpsieT KaHHOMY YDABHEHHIO; IO NPABHNY BHUNTAHHUA
BEKTOPOB r — roe= Mo M; Tak kak [(r ~ ro) @] =0, 1o [MgMa)] ma(;
CIeNOBATEIbHO, BeKTOp MyM KoaxuHeaper BeKTopYy ¢, 3HAYHT, Touka M
JZeACTBUTENBHO JeXNWT HA npAMoll, KOTOpas NPOXOXMT uepes M, B Ha-
npasfenyyu Bekropa 4. OG6pario, nyere M mexwur Ha srot npamoif.
Toraa MyM xonnmuneapen a. Cregomaresvio, [MoMa] ==0; no MyM=
=fr—ro orciopa [{(r —roja]=0 Hrak, sapanHoMy YpaBHEHHIO

171



YAOBAETBOPAET PANHYC-BEXTOP ¢ TOUKR M B TOM H TONLRO B TOM cny.
jae, RorAd "M JieRMT Ha yKasaBHo@l npaMoR (r HasHBaeTeq TEKYmHM
PaRHYC-BEKTOPOM YpaBHEHH:).

1180. IokasaTs, 4T0 ypaBHeHHe [ra)]==m omnpenenser
NPAMYI0, NapaNiebHYI0 BeKTOpY 4.

1131. Jokasarp, 9T0 MapaMeTPUYECKOS YpaBHEHMe r=
=r, - al, rae ! — nepeMeHUH# napaMeTp, ONpeResseT npsa-
MYyIO, KOTOpas NpOXONHT uYepes Touky M,y(ry) (. e. npu
H3MeHeHUH ¢ Touka M (r) nBHXeTCH IO YKASAHHOR MPAMOf),
Hanucars B KOOpAHHATAX KAHOHHYECKHE YDABHEHHH 3TOMH
NpSIMOR NIPH YCJOBHH, YTO Fo=={Xn; Yn 2o @={l; m; n).

1132, ITpamasn npoxoauT yepes Ape TOURH: M| (r)) u My (r,),
CocTaBHTh ee ypaBHeHHS B BHIe, YKA3aHHOM B sajmadax
1129, 1130, llglri

1133. CoctasuTh ypaBHeHHE IIOCKOCTH, NPOXOAsIiefl
yepe3 TOUky M, (r() nepneHAUKYIIPHO K NPAMOH 7 = — af.
Hangrcarh ypapHeHHe 3TOH NJAOCKOCTH TAKXKe B KOODAHHATAX
NpH YCJNOBHH, uTO ry=={x; yi; 21}, a=<{l m; n}.

1134, CocrasuTh YypaBHeHHe NJIOCKOCTH, NPOXOAsuiefl
uepes TOuKy M,(r,) napainensHo npaMuM [ra]=m,,
[ra;] = m,. ¢

1135. CocTaBHTb YypaBHeHH€ IIJIOCKOCTH, MPOXOxsIeit
yepes TOuKy M,(ro)) nepneHAMKYJAPHO K NJAOCKOCTSM
ro 4+ Dy=0, rny -+ Dy==0,

1136, ITpamas npoxomaT depe3 TOuRy M,(r,) mepneu-
AUKYJAADHO K MIOCKOCTH ra -~ D==0. Cocrasurh ee ypas-
HeHHe B mapaMeTpHueckOM BHAe. Hamucath KaHOHHYeCKoe
ypapHeHHe 5TOl NpaMoll B KOOPAWHATAX NPH YCAOBHH, UTO
ro={xo; Yo %o} n=={A; B; C}.

1137, IIpamas npoxozuT uepes TOuYKy My(ry) mnapad-
JeNbHO MJIOCKOCTAM riy <+ Dy ==0, rny -+ Dy==0. Cocrasnts
ee ypasHeHHe B mapaMeTpruyeckoM supge. Hamucate xauo-
HHYeCKO® ypasHeHHe STOH mNpsAMOf B KOOPOMHATAX NpH
YCROBHH, 9TO Fo={Xg; Yo} 2o}, #1={A1; Bi; C1}, ng=={A;; By; C,}.

1138, BriBecTH ycJOBHE, NPH KOTOPOM IpaAMasn re=
==y, 4 at JAexuT #Ha naockoctH ra -+ D =0. Hamucats 310
YCJAOBHE TAaKXKe B KOOPAMHATAX MOPH YCJOBHH, UTO ry==
= {xg; - Yo; 2oh @={l; m; n}, n={A; B; C}.

1139, CocraBHTh ypaBHEHHe IJOCKOCTH, Npoxoxpsiefi
uepes NpAMYIQ 7 == r, -+ @,/ napannessno npaMok [ra,)=m.

1140, Boisectn ycJaoBue, NpH KOTOPOM JBe INPAMHE
r=r tat o rery+4a; sexar B OLHOA NJOCKOCTH.

1141, Ha#itu paguyc-BeKTOp TOUKU NepeceyeHust npsamoi
respy4-af ¥ TIOCKOCTH ra -+ D==0, BHuHCIATH Takke
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KOODAMHATH X, ¥, 2 TOUYKH MEPECEUEHHA MPH YCJIOBHH, UTO
,-0=E{xo; Yoo 2oh @=={l; m; n}, n={A4; B; C}.

1142, Hafite pazuyc-BekTop mpoekmud M, (r;) Ha njo-
ckocTh i -+ D ==0. BHYHCHHTD TaKXe KOOPAHHATH X, Y, Z
10ft MPOEKIHY TIPH YCIOBHH, UTO Fy=={x; 1y; 21}, n={A; B;C}.

1143. Haiita paauyc-BeKTop npoexuuu Touku M, (r)) Ha
NPAMYIO 7 == r -+ &f. BHUNCHHTD TaKKe KOOPAHHATH X, Y, 2
5TOfi NPOEKIMH NPH YCAOBHH, uTO ry={¥;; y;; 2}, ry=
={xo; Yoi 2o a=={l; m; n}

1144, Buouucauts paccrosaue d Touku M, (r;) or mps-
Mmoft r==ry-+af. Bupasurs paccrosuue d TaKXKe B KO-
OpAMHATAX HFH YCHOBHH, UTO ry == {x;; y1; 2}, Fo=={Xo; Yo; Zoh
a={l; m; nj.

1145. BruucauTh kparyafimree paccTosiiie d MeXny
KBYMA CKpElUIXBAOINUMHCA NPAMHMH: r=r -+ a&f 0 r=
== o -4 Gof. BEPa3uTh paccrosinne d TaKXKEe B KOOPAHHATAX
UpH YCJAOBHH, 4TO

ri={x; y; 2, re={xy ¥y 2}
a={l; m;n}, ay={l my n}

1146. okasarsb, 4T0 ypaBHeHHe (r ~ r) = R? onpene-
aser chepy ¢ uenrpom C(ro) » pasuycom, paBHHM R
(T. e. YTO STOMY YPAaBHEHHIO YHOBJETBOpAET paXHyC-
BEKTOP r TOUKH M B TOM ¥ TOJbKO B TOM CJayvae, Korga M
JIEXHT HA yKRasaHHOR cdepe).

1147, HafiTu panuyc-BeKTOPH TOYEK NepeceyeHHa npamokh
r=at a1 chepy r’==R?, BHUMCIHTH TaKXKe KOOPAHHATH
TOYEK NepeceueHHs NMPH YCJOBHH, uTo @=={I; m; n}.

1148, Ha#iTu pagnycH-BEeKTODH TOUEK NEpeceyeHHd nps-
mofi r=r,+ at u cdepn (r — rof> = R% BHUHCIUTL TaKKe
KOOPAHHATH TOUEK MNepeceyeHHS NPH YCNOBHH, UYTO 7ry==
=={xo; Yo 2oh @={l; m; n}.

1149, Touka M,(r;) nexnrT Ha cdepe (r-—rP=R%
CocTaBuThb ypaBHEHHe KacaTeJbHON MNJAOCKOCTH K STOH
ctepe B Touxke M,.

1150, CocrasuTh ypaBHeHHe Cdephl, Koropad HMeer
wentp C(r,) U KacaeTcd MAOCKOCTH ra -+ D=0, Hanucats
YpaBHeHHe 3TOH cdepn TAaKXKe B KOOPAHMHATAX MNPH YyCJIO-
BHH, UTO ry=={r;; y;; 2;}, n={A4; B; C}.

1151, CocTaBuTh YpPaBHEHHA NJIOCKOCTE#, KacaTeJbHHX
K chepe r2=xR? H napasieMbHHX MIOCKOCTH ra -+ D=0.
Hamucars ypaBsHeHus STHX NJIOCKOCTER Takke B KOODAHK-
HaTaX OpH ycJaosud, uto n=={A; B; C}.
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1152, Yepes TOUKH mepeceueHus npaMolt r==r,+af u
chepht (r — o)’ = R? npoBefeHH KacaTeJbHHE NJOCKOCTH
K arofi chepe. CocrasuTp HX yparHenusa., Hamucars ypas-
HEHHA STHX NJOCKOCTeH TakKe B KOOPAMHATAX NIPH YCJO+
BHH, 4T0 ro=={xg; Yo; 2o} @={l} m; n}

§ 46. MoBepXHOCTH BTOPOro MOPAAKA
DANUNCOBNOM HASKBAETCA MOBEPXHOCTB, KOTOPAA B HEKOTOpOR cHe
cTeMe JEKAPTOBHX DIPAMOYTOMLHHX KOOPEHHAT OLPeAEJSeTcs YpaBHe-
BHeM
xﬂ yg 22
FtEptE=l (0

Ypasuenne (1) HasHBaeTCR KAHOHHUECKMM YpDaBHEHUEM SAJNHICOHIA.
Beanunuu 4, b, ¢ cyTh noayocu simmncouAs (puc. 47). Ecnn nce omm

PasJAHYHL], SANANCOWA BASHBACTCH TPEXOCHMWM; B CAydae, KOTAa Kaxue-
HAGYZb JBe M3 HHX ONMHAKOBHW, SJJANCOH] SABIFETCH NOBEPXHOCTHIO
ppamenud. Ecan, nanpaMep, a==8, 10 ockio Bpaernn Oyzer Oz, [pn
a = b < ¢ SANMRCOUR BPAINCHHNA HASHBACTCS BEITHHYTHM, NPH a==b > g~
CKATHM. B cayaae, xoria a==b==¢, SNIHNCOKN, opencTaRasgeT cobodk

chepy.
gunepﬁonou.mauﬂ HA3HBAIOTCA MOBEPXHOCTH, KOTOPHE B HEKOTOpOit
cHCTRME nexap'romx OpAMOYTOJIBHRIX KOODIHHAT Oonpeaesalores ypaa-‘

HeHBAMU: " 9
R @

EII N o

Funepbonousn, onpeReagseMuit ypabrenneM (2), HasHBaercs OLHO-
nonoeTHHM (puc. 48); runepGosions, onpeneaseMufl ypasueHueM (3), —
AByRHONoCTHHM (puc. 49); yparuenns (2) ® (3) HaINBAIOTCA KaHONHue-
CKHMH YPaBHCHHAMH COOTBETCTRYIOUIUX PHNepbosionA0BR, Beanyuus: , b, ¢
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pasHBalOTCA moayocams rumeplotouna. B exyuae ogromonocTHOro rife
nepGOVIOHAA, SAJAHHONO YPaBHERHEM (2), rospKO mepane n3 HEX (@ # b)
mokasahiit Ha puc. 48. B caywae ABYXMOJocTHOrO rumepGosionxa, 3axaHe
soro ypasuedneM (3), oxHa u3 HuXx (uMemHo, -¢) mokasaHa Ha pHC. 49,
T'anepGoNOuAL, ONpPeHEISSMHe ypaBHe- -

puans (2) u (3), npH a=§ sasamoTeR 2z
NOBEPXHOCTAMA BPAUICHHL.
\ u
N '
\S bl
\ [}
\ [
Y 4
e
g v

Puc. 49.

[TapaGonouzaMp RASHBAOTCA ROBEPXHOCTH, KOTOPHE B HEKOTOpOH
CHCTEME JEeKAPTOBHX NPAMOYTOMbHKX KOODAHHAT ONpPeAEAAIOTCS ypape
HeHHAMM:

% + %, =22, (4
2y -
—’g,— %— 22, (5)

THe P R q — NOJOXHTeNbHKE udcla, HaskIBaeMble MapaMerTpaMR Iapae
Gosouna. HapaGosonn, ompeseaseMHfi ypapHeHmeMm (4), HasmBaeTcq
sxanunTHaeckuM (pue. 50); napg?cmmm, onponenaeMuf ypasneaneM (5),—
runepSonadeckum (puc, 51). Ypasaenus (4) u (6) HasuMBalOT KaHORHYE«
CRHMY YDaBHEHWAMH COOTBETCTBYIOUHR MapaGonouxos, B énygae, xoraa
P =g, napaboyong, onpenedseMuft ypasuenneM (4), ABJAAETCA HOBEPXe
HOCTBbIO Bpamenns (Bokpyr Oz). .

PaceMorpaym Teneph npeofpasoBanfe NPOCTPAKCTRA, KOTOPOS HASEL
BACTCH DABHOMEDHHM CXaTueM (HaH DABHOMEPHHM pPACTIKEHREM).

Bubepem kaxyio-HAGYAb M0CKOCTH; 0603HauHM ee Gyksoft 4. 33«
AajaM, Kpome Toro, HEKOTOPOE NOIOKMTEABHOE uucao ¢. Ilyets M~
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NPOH3BO/MbHAS TOYKE NPOCTPAHCTRA, He Jexamana Ha miocKoerH &, My—
OCHoOBaRHE nepnemﬂmpa. ONYIIeHHOrO Ha MJOCKOCTh & M3 TOIkK M.
IlepemectuM TOuky M mo npamolt MM, B Hosoe nmodoxenue M’ rax,
yTOGH HMEJN0 MECTO PaBeHCTRO

MM’ v= q - MoM

¥ uroGhi Moche mepeMeliieHHA TOUKA Oeralack ¢ TOR M€ CTOPOHH OT
NJIOCKOCTH ¢, TAe oHa Ouna nepsonauvaneHo (pue. 52), TogHo Tak Xe
Mpi TMOCTYNHM CO BCEMH TOUKAMK NMPOCTPAHCTBA, HE JEeKAUMMH HA [Ji0-
CKOCTH (4; TOGUXH, KOTOPHE DACTONONKEHH HA MJOCKOCTH &, OCTABHM Ha

3

[—

-

£
i
S

Puc. 50. Puc, 51.

cpouX Mecrax, Taxum ofpa3oM, BCe TOUKd HPOCTPaHCTBA, 32 HCKJIIOTEe-
HHEM TeX, YTO JeXaT HA IVIOCKOCTH «, HepeMecTATCH; MPH STOM pac
CTOAHKE KAXAOX TOUKH OT MJAOCKOCTH ¢ H3MEHUTCH B HEKOTOpOE ompe-
JeJeHHOe SHCIO pas, ofliee A Beex Touek. Omacmpaemoe cefiuac nes

peMellleHHe  TOYeK  HPOCTPAHCTBA

M HA3HDBAETCA er0 PABHOMEPHHM CXKa-
’ THEM K NJOCKOCTH (4 UUCAO § HOCHT
M HasRaHHe KoshpHUACHT2Z CXKAaTHA,
= Ilyerbh RaHa HeRoTOpas nopepx-

- HocTs F; BpE PABHOMEDPHOM CXKaTHH
My NPOCTPAHCTEA TOYKH, KOTOPHE ee Cos

CTABJAAIOT, HEPEMECTATCH H B HOe
BHX MOJOKEHHAX COCTABAT IMOBEPXe
Puc. 52. #oers F'. Byaem rosopuath, uTO
nopepxHocrs F’  moayuena B3 F
B Pe3yJabTaTe paBHOMEDHOro cxaTHf npocrpancrsa. OxasuBaeTcs, 4To
MHOIHe TMOREPXHOCTH BTOPOro nopaika (Bce, KpoMe rHuepGoandecKoro
napafodqona) MOXKHO NONYYHTB B Pe3yabTaTe DaBHOMEPHOrO CXKATHA
H3 DOREpPXHOoCTel BpAIISHHA. )
Ilpunep. JokasaTs, YTO MPOK3BONLHEIA TPEXOCHHE SIIHICOKA

x2 yz 22

wrpta=]
MoxeT OHTH mosyueR H3 chepr

x2 + y2 + 2=q
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p peayibraTe IBYX NOCAENOBATENLHKX pABHOMEDHHX cxaruft npoer-
paHcTBa K KOOPAHHATHHIM MJIOCKOCTAM: K IMockocTH Oxy ¢ kKoshdannen-

qoM CXATHA ¢y ==—§3 B K naockoeTH Ox2 ¢ KosppHuneHTOM cCxaTHA
b

q2== "a"-'a

IokazaTeabeTso. [1ycTh MPORSBOANTC PABHOMEPHO® CIKATUE
- c
ppoctpaucTsa K MJockoctH Oxy ¢ xosppulaeRTOM @) =0 — H myets

M (¥ ys Z)—TouKa, B ROTOPYIO HEPEXOXHT NPH STOM TOUKA M{x y: 2).
BupasuM KoopAmHari ¥, y', 2° Toukn M’ uepea KoopAuHatH ¥, g 2
wouk# M. Taxk xak npamaa MM’ nepnenzukyiaspga K miaockoctn Oxy,
o % == X, §/ == y. C n1pyrofl CTOPOHH, TaX KaK PaCCTOAHHE OT Touku M’
no miaocKoeTH Oxy paBHO PAcCTOSHHIO OT TOUKH M 10 STOH IJIOCKOCTH,

c c
NOMHOXKEHHEOMY HA 9YKCJ0 ¢ =, TO 4 =.E-z,
Taxkuy ofpazoM, MH MONYYaeM HCKOMBbie BEIDAXKEHHS!

x’..—_: % ¥y =y, 1:—%2. (6)
HIH
=y, ygmmy, e 2, (7

¢
TMpeanoaoxus, uTo M (x; y; 2)—npoussoasHas Touxa chepu
-yt 2 =0q
SaMeHHM 3%ecCh X, Y, 2 HX BHpaKeHuaMn (7); MH HOJAydHM:
2 2, a® 5 o
2 +y 'l"?'z' = a7,
OTKyAa .
Z

2 2
x y
gt =t

CaeoBaTeNbho, Touka M’ (x'; ¥ 2Z) nexuT mA sanancoMle BPameHMs.
Anatorauso, MH AONKHE OCYUIECTBHTh CXKATHE NMPOCTPAICTBA K MVIO-
ckoerH Oxz no dopmynam:

a

x? i x”’ yf — b y”’ z.’ p— zﬂ;

TOLAA MOJYUHM TPEXOCHHA SMIHRCOUT M HMEHHO TOT, yPaBHEHHEe KOTOs
poro ma#Zo B YCJAOBHH 3aJauH.

OTMeTAM ellle, YTO OZHONOJOCTHH runepSosous, B ramepGoJnyes
Ckult mapaGonoun CYTh JHHeAUATHE MOBEPXHOCTH, T. &, OHU COCTOAT U3
OPAMHYX; 5TH MPAMHE HASKBAIOTCA NPAMONHHEAHHMH OODASYIOMUAMH
YKa3aHHHEIX moBepXHocTed.

OnuonoaocTHHE runepOONOHA -
» o,y 2
Fra=7=! -
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uMeeT JBe CHCTEMH NPAMOJHHeAHKX 06pasymoInnxX, XKOTOpHe onpege-
ATIOTCA YPABHEHAAMH:

o(+5)=0(+5)  [e(F+E)=0(-)
o(5-5)=(=5)  |p(G-)=e+5)

rje ¢ B P — HEKOTOPHE YHCH4, HE PaBHHE OXHOBPEMEHHO HY/MO, [He
nepSoanyecknit mapatosfous

2 2
P q

TaKXe HMEST JBE CHCTEMH NpAMoJHHeAHWX OOPASYOIIEX, KOTOPHE
ONPeAeAAIOTE YPABHEHHSMH:

) [l
(r=vsme | )

Komnueckoit mOBEPXROCTDIO, WM KOHYCOM, H33HBACTCH NOBEPXHOCTS,
KOTODAA OMHCHBACTCA ABHXKymelcs npaMoll (obpaaywouefi) npu yeao-
BHH, uTO 5T4 UPAMaf MPOXOAUT Yepes MOCTOAHHYIO TOYKY S H mepeces
KaeT HeKoTopyio onpexenennyio Jsuuuio L. Touxa S nasmpaercs pep-
mHuBOR Konyca; ausHn L — manpasnsiomefi,

Huauuaprgecko!t MOBEPXHOCTHIO, HAH HANHHADOM, HASHBAETCH MOe
BEPXHOCTb, KOTOPAR OMHCHBaeTes Asuxymefica npamolt (obpasyiomeit)
npH YCTOBHH, YTO STA NPAMad HMEST MOCTOSHHOS HANPABJICHHE ¥ Hepes
CeKaeT HEKOoTOpYIo onpenenennyio auuuto L (Hanpasasomyo).

1153, YcTaHOBHTD, YTO NAOCKOCTD ¥ — 2 == () nepeceraer

2 2
9JNHIICOHA -‘-1%+% +-‘a—w1 o SMMHMNCY; HAHTH ero mo=

JIyOCH H BepIIHHH.
1154, YCTaHOBUTb, YTO MAOCKOCTb 2 ;- 1 == 0 nepecexaer

2 2 z?
OAHONOJOCTHHE rumep6ONoH] .g? - % -+ - = I o runep-
6one; HafiTH ee MOAYOCH H BepIUHHH,
1155, YCTaHOBHTb, UTO NJAOCKOCTD ¥ -} 6 == 0 nepecekaer

2 2
runepGommueckuit _napaGosonn % — % =62 no napacoue;

HafiTH ee napamMeTp M BepIIHHY. .

1156, Ha#tTy ypaBHeHHA NpoeKuui HA KOODAHHATHHe
IMOCKOCTH ceueHHs SIVIHITHIECKOro napatononsa y? 4 2%==x
IIOCKOCTHIO X~ 2§ —2=0 .

1157, Yc'ragoam;b, KaKas JHHMA SBJAETCH CeHeHHeM
samnconaa 3=+ % 4 S =1 mrockoctsio 2x — 3y + 42—
~— 11 =0, H nafiTH ee weHTD.

178



1158, VeraHosuTh, Kaxkasd JHHHA SBJAETCS CedeHHeM

2 2
runepGOJHIECKOro MapaGoNOHAa 5 — S-==y MJIOCKOCTHIO

8y —3y+42-+2=0, u HaliTH ee menTp.
1159, YcrTaHOBHTE, KaKue JIHHHA ORpPeAeaAloTcs CJe-
AYIOIHME YPaBHEHHAMH;

)¢ 29 2) (£ _ ¢
) { ?+—6—~==22, . ) {T-——-=222
3x—y-6z—14=<0;
3 xe yz 22
>{W+T——=h
Ox — 6y + 22 — 28 ==0,
¢y HaliTH LeHTD KaXJAOH M3 HHX.
1160. YcraHOBHTb, NPH KAKHX SHAYSHHAX M NJOCKOCTH
x - mz—1=0 nepecekaer ABYXNOJOCTHHH rumepSonons
x4 y2 — 22=—1 a) no sanuncy, 6) no ranepboJe.

1161, YcraHoBHTh, NPB KAKHX SHAYSHHAX M NJIOCKOCTH
x4+ my—2=0 nepecekaer s aMNTHYeCKHH IapaboJonz,
2

2
.§§.+%=y a) no saJmncy, 6) mo mapaGoJje.

, 11622. Hokasats, uro sayuntaleckuft napaboJousn
£+ Z-=2y umeer ozmy o6wYI TOUKY € IJIOCKOCTHIO

2x =2y — 2~ 10=0, 1 HaHTH ee KOOPAHHATH.
1163, oxas3arp, UYTO ABYXNOJOCTHHA rHuep6OJOHT

xﬁ y2 2

T+ T —x= —1 uMeer oany ofWyw TOYKy ¢ nJjo-

crkoerpio bx 22 4+ 5=0, u ma#TH ee KOOPJHHATHL. .
1164, JoxasaTb, 4YTO SJJIHNCOHK %T'"% + %—= 1

HMeeT oOHY OGHIYIO TOUKY C JIOCKOCTbIO 4x —3y 4 122—54=0,
H HaliTH ee KOOpPZUHATH.
1165, Onpenesursh, NMPH KAKOM SHAYCHHH 7 IJOCKOCTH

2
x—2y —224 m=0 racaercf SIANHICOHAA 1‘;7 -+ -"1'3—;— 4=
2
+ T = l .
1166, CocrapaTh YpABHEHHS IIJIOCKOCTH, NepHeHAHKY-
AapHOH K BekTOpY 1t =={2; —~1; —22} 1 Kacaollefica saaMa-
THUECKOr0 NapaboJonsa -‘g + & =22

1167, IIposectu KacaTenbHHe MAOCKOCTH K SVIHICOMAY
4x*+ 1652 4 82*=1 napaalesbHO NJOCKOCTH X — 2y -+
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«}-22 -} 17 =0; BHUHCNHTDL PACCTOAHNE MEXAY HalilEHHHMH
NJIOCKOCTSIMH.
1168. KoaduuneHT paBHOMEPHOr0 CXKATHH NPOCTpaH-

crBa K naockocrs Oyz pasen ¢ . COCTAaBHTH ypasHeHHe Mo~

BEPXHOCTH, B KOTOPYIO NpH TaKOM cxkatuy npeobpasyercs
chepa 24 ¥+ 2% =m 25,

1169. CocraBurs ypaanegae nonepxnoc'ra, B KOTOpYViO
npeofpasyerca SMMHNCOHA - + L 5 g — T ==1 IIpH Tpex no-

cJienoBaTeJbHBIX pAaBHOMEPHHIX ¢GXAaTHAX MNPOCTPAHCTBA

K KOOPAKHATHEIM MJOCKOCTSAM, ecJB KoapdHINeHT cKaTHA

kK naockocty Oxy paBeH -2-, K naockoeth Oxz pasen %

3

1 K naockoerns Oyz pabeH il
1170, Onpeneauth Kos3hPHIUHEHTH ¢; B ¢ ABYX IOC]E~
JOBaTeNMbHHX PABHOMEPHHIX CXKATHH NMPOCTPAHCTBA K KOOP-
JIHHATHBIM mJaockocraM Oxy, Oxz, KOTOpre npeodpasyror

chepy x4 y° 4 22=25 B 'sanuncous 25 + < T +—- =1,
1171, CocraButs ypanHeHHe noaepxuoc'rn, oﬁpasoaan-
HO#t BpallieHHeM 8JJHNCca + =1, x=0 Boxkpyr

ocu Oy.

Pemenrnue®). Ilyctse M(x; y; 2) — npouspofibHa® TOYKA mnpo-
cTpanc1Ba, C — OCHOBaIHe NePneHAMKYJIApa, ONYLIEHHOTO U3 Touwy M

ga ocb Oy (puc. 53). Bpaurennem sTOro nepneHAnKyaapa sorpyr och Oy
rouka M Moxer OHTb- nepene,r.:eaa B mrockocts Oyz; 8 aTOM pacnoo-

scennn ofoanagnmee N (0; ¥; Z). Takkak CM == CN & CM Y x3 4 24,

*) 3anaua 1171 pewena saece Kak THNOBAS.
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L]

|Z) ==V 2712, (1)
Kpome 70ro, 04€éBHIHO, YTO

CN’IZL TO

Y=y b3
Touka M JNeXHT HA PacCMaTPHBAEMOR TOBEPXHOCTH BpAINEHHA B TOM
# TOMBKO B TOM COJOyqae, Korgd N Jexur Ra OJAHHOM SJJHANCE, T.€
Koraa 72

2
-{?+?—-1; &)

npuHEMan BO BHHMammie papeucrsa (1) u (2), orciona mojyuaem ypas-
HeHHe AJA KOOPAHHAT TOuUKH M:

a2t @

Ha npeamayumero sCHO, YyTO OHO YAOBACTBOPSHETCH B TOM K TOJbKO
B TOM CJy4ae, KOraa Touka M JmexuT Ha paccMaTpuBaeMofl noBepXHO-
crr Bpamends. CaeaoBaTenrHo, ypasHeHue (4) M ecTh HCKOMOe ypaps
HeHHe 2TOH IOBEPXHOCTH.

1172, Cocraputh YpaBHeHHe MOBEpXHOCTH, o6pa3osax-
HOM BpAlleHeM saANCa <7+ =1, 2z==0 BOKpyr

ocy Ox.

"1178. CocTaBHTh ypasneHHe MOBEPXHOCTH, o6pasoBas-

HOll BpalleHHeM THEEPOOMH oy ——y==1, y==0 BOKpyr

a2
ocu Oz,
1174, dokasaTh, YTO TPEXOCHBIH SJIJIHNCOHA, Olpene-

2 RE
ASeMBIfl ypaBHeHHeM -ﬁT+ -%? + 5= 1, MOXer GuTb mo-

x! 2
MyueH B Pe3yJbTATE BpALICHHA SMIEACA —r + 7 =1, 2=0

BOKpYr ocit Ox H NMOCJASAYIOIEr0 PaBHOMEPHOIO CXAaTHA
npocTpaHeTBa K miaockoct Oxy.

1175, Hoka3aTs, 4YT0 OZHONOMNOCTHHEIX THEIEPGOMOHA,
onpeneaseMMi ypaBHeHHeM -ﬁf;-+-g:—---j-; =1, Moxer
61;11‘1: Jioyuer B pe3yabTaTe BpaimieHHa TrHOepGoJn
2+ ~ 5 ==1, y =0 oxpyr ocr Oz K NOCJEAYIOMEr0 PaBHO-
MEPHOrO CXaTHf NpOoCTPARCTBA K MaockocTd Oxz.

1176. JJokasaTh, YTO JABYXNOJOCTHHH TrHnepGoionf,

2 2
onpenenaeMut ypaBHEHHEM % + 'bLﬂ — -‘:; == —1, Moxer

621;115 ToayueR B pe3yakTare  BpaileRHs runep6oJIn
——Zr==l, y=0 Bokpyr ocu Oz H HOCKEAYIOWero

DABHOMEpHOIO CXKATHA HPOCTPAHCTBA K WJQCKoCTH Oxz.
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1177, Joxasars, 4T0 sgmnmznqecxnﬁ napaGosionn, onpe-
NeJseMbll ypaBHEHHEM -‘1;-’- +-%-==2z, MOXeT GHTh NOJy-

ueH B pesyJabTaTe BpaiieHus napafoam x2=2pz, y=0
BOKpYT OCH O2 H NOCJCAYIOWEro pAaBHOMEPHOTO CXaTHA PO~
cTpaHcTBa K maockocry Oxz.

1178, CocraBHuTh YpaBHeHHEe NOBEPXHOCTH, 06pPa30BAH~
HOM JBHKEHHeM mnapaboJel, NpH YCJAOBHH, YTO 3Ta mapas
6ona Bce BpeMs OCTAaeTCH B IJIOCKOCTH, MepNeHIUKYIAPHON
K ocu Oy, npuyeMm och napaGo.sl He MeHAeT CBOero Hanpa-
BJIGHHS, 4 BepLIKHA CKOJB3KT N0 Apyrof napa6one, 3aXanHok
ypaBHeRuAMH y?= —2¢2, x=0. INoasuxHas napaboJa
B OAHOM H3 CBOHX NOJIOXKEHHH 1aHa ypaBHEHHAMH X% = 2pz,
y=0,

1179, Hoxasare, uTo ypaBHeHHe 2=xy oOlpeZetser
ranep6oandeckuil napa6oJion. _

1180, Hafiti TouxkH nepeceyeHHs TOBEPXHOCTH H NpAMOM:

22 2 2 —3 _ y—4 2
D+ +e=1 1 IE=L22210,

3 —8
R I e
. 3)%+%{= " x—2i-l=y:l2_z;{-23’
e

1181, JokasaTsk, 4TO HJAOCKOETb 2x == 12y ~~ 24 16 =0
nepecekaerT rumepGoqauyeckuit mapaGodons x2— 45°2=22
no npaMoJHHeAHHM oO6pasyiomuM. COCTaBHTb YpaBHEHUSA
9THX NPAMOJHHEAHHX 06pasyroLIuX.

1182, JToxasaTh, YTO MJOCKOCTh 4% — 5y — 102 — 20 =0

2
fepeceKaeT OAHONOJMOCTHHIA rumepGosous, -2’523 + & — -z;- =1

no npaMoJHHeAHHIM of6pa3ylomuM. CoCTaBHTb ypaBHEHHS
STHX NPAMOJHHEAHHX 00paSYIOMIRX.

1183. YG6ennsmuch, yto Touka M(l; 3; —1) nmexur Ha
runep6oquueckoM napatosonne 4x%2--22=y, COCTaBATH
VPABHEHHA ero NpAMOJHHeAHKX 00pasylolHX, NPOXOAAILHX
y:pe3 M,

IJ1184. CocTaBHTh YPABHEHHSA NPAMOJIHHEHHEIX 06pasyio.

2 2 2
KX OXHONMOJOCTHOrO rumepbosonAa -’i— + % - -f-é-= l,
napaJienbHHX fJIockoetd 6x 4 4y 4 32 — 17 =0,
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1185, YGenusmuch, uro Touka A(~2; 0; 1) Jdexur ua
2

punep00IHIECKOM napaboJonje %——- %—-=z, OnpeleNUTh
ocTpHill YroJl, 06pasoBaRHHH ero NpAMOJHHeAHHMH o6pa-
SyIOU(HMH, NPOXORALIMMH Uepes A. ]

1186, CocTaBHTh YpaBHEHHE KOHYCA, BEPIUHHA KOTOPOTO
gaXOAMTCA B Hauaje KOODAHMHAT, A4 HANpAaBJAIOMIaf JaHA
ypaBHEHUAMH!

e R ket
2=c; y=b;
V[ frEm
x=qQ.

1187. IoxasaTs, UTO YpaBHeHMEe 2Z=yxy ompefienser
ROHYC C BepmuHOf B HajyaJe KOODAHHAT.

1188. CocraBHTh ypapHeHHEe KOHYCA C BeplIHHOH B Ha-
yase KOOpXMHAT, HaNpPaBJAFIONIAA KOTOPOro JaHA ypaBHes
auaMa x2 =224 1=0, y~2+1=0.

1189. CocrasuTh YpasHeHHe KOHYcA ¢ BepMIMHON B TOUKe
(02; 0; c)z, HanpasadIOLIag KOTOPOro JaHa YpaBHeHHAMYU
q-z-i-+ ‘!g =1, 2=0. .

1190. CocrasuTh ypaBHeHHE KOHYCA, BepPIIHHA KOTOPOro
naxonuress B Touke (3; —1; —2), a HampaBJaAOMIaA JaHa
ypaBHeHHAMEU X2 2 — 2=, X =y 4 2=,

1191, Ocp Oz sBJAAECTCA OCBIO KPYMIOrO KOHyca
¢ BepmIKHOA B HauaJe KOOpAMHAT, Touka M;(3; ~4; 7)
JIeKMT Ha ero mosepxHocTH. COCTABHTh YpaBHEHHE 3TOrO
KOHyca. '

1192, Ocb Oy sBaseTcs 0CbIO KPYIVIOro KOHYCA € BepIlu-
HOH B HMayaJje KOOpAMHAT; ero ofpasyomme HaKJIOHEHH!
non, yraom B 60° k ocu Opy. CocTaBuThb YpaBHeHHE 3TOrO
KOHyca.

« 1193, TIpsaman x;2 =--9j_'21 = z:_'_'ll SABASETCA OChIO
KPYIVIOrO KOHycCa, BEpUIMHA KOTOPOro JIEXHT Ha IJOCKO-
ctH Oyz. CocraBuTh ypaBHEHHe 3TOro KoHyca, 8HAfl, UTQ

TOYKa Ml(l; 1; -—-g—) JEXHT Ha ero HOBEepXHOCTH.

1194, CocranuTh ypaBHeHHe KpPYIVIOrO KOHYCA, MJi KO-
TOPOr0 OCH KOOPAHHAT ABAAKTICA OOpPASYIOUIHMH,
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1195, CocTaBuTh YPaBHEHRE KOHYca ¢ BEpIIHHON B ToUKe
S(5; 0; 0), oOpasyouHe XOTOpPOro KacawTcs cdepu
24y + =9,

1196. CocTaBHTL ypaBHeHHe KOHYCa C BepIOHHON B Ha-
qane KOOpAHHAT, 06pa3yiolllie KOTOPOro Kacawres cheph
(x4 2P+ (y — 1P+ (2 — 3 =09. '

1197. CocraBuTh YypaBHeHHE KOHyC2 ¢ BepluiHofR
B Touke S{3; 0; —1), oOGpasyonHe XOoTOPOro Kacamored

2,y 2 .
sammnconna w4 <5 +—§-==1.

" 1198, CocTaBHTh ypaBHeHHe NHJAHHZApA, 06pasyiolive
KOTOpOro napaJdjiesbHbl BeKTopy I={2; —3; 4}, a Hanpa-
BASIOIIAA JaHA YPaBHEHUAMH x2 4 y?=09, z2=1.

1199, CocraBuTh ypaBHeHHE UMAHHAPA, HAMPABJAAIONIAS
KOTOpOro jaHa ypasHeHHAMH x2—y’=2z, x+y 4+ 2=0,
a ofpasyiomme NepNeHIHKYJAAPHE K MJIOCKOCTH Hampab-
asiomen.

1200, Lluanuxp, olpasyiomHe KOTOPOrO NepneHAHKY-
JAPHH K MJOCKOCTH X4y —22—~5==0, omHcaH OKOJO
chepet x%+f y?+ 22=1. CocraBuTb ypaBHeHHE STOTO LH-
JHHIDpA.

1201, Linauuxp, obpasywliHe KOTOPOTo napalie/bHH
npAMORt xwe=2f —3, y==~{-47, 2=-—2{45, onucan
okono chepn x24 y2 -+ 22 —2x + 4y + 22 — 3= 0. Cocra-
BATb ypaBHEHHEe 5TOTO IHIHHApA.

1202, CoctasuTh ypaBHeHHe KPYIVIOrO LHJHHXpaA, NpoO-
xonsiero 4yepes Touky S(2; —1; 1), ecsm ero oceio cay-
wWur npaMast x=3ft 41, y=—=2{ =2, 2m= {2,

1203, CocTasuTh YypaBHeHHe LHJAMHADA, OMHCAHHOTO
okoJo ABYX cthep: (x —2P 4+ (y — 1P+ 22=25, #*+4 y°+
22 = 25,



NPUJIJOXEHHE
SJEMEHTH TEOPHH ONPEAEJIKTEJEN

§ 1. OnpeaeanTead BTOPOr0 MOPSZKA H CHCTEMA JABYX
ypaBHeHHIl nepBofi CTeMeHH C ABYMS HEH3BECTHBHIMY

Ilycth naHa KBaapatHas TaGaHua us 4eTHPeX 4uces dp, dj, by, bt
a, bl)
. 1
( & b » (1)
Uueno a by — aob: HA3HBaeTes ONpeReNHTeNCM BTOPOrO NOpSIARA,
cooTBeTcTBYIomHM Tabaume (1), AToT onpegenuress 0603HATACTCH CHM-

a b
poaon | | ' {; coorsercrmemmo mmeeM:
(4 3 bg 5
' a 0
== b — b N 2
a by 10y — asby (2}

Uucaa ay, ap by, b, HA3KBAOTCA SASMCHTAMH OnpegesuTena. ['opopAar,
uTO SJCMEHTH &), by JeXaT Ha raaBHOf AHAaroHaNH ONpeReTHTeNs,
@y by ~— ua nobounofi. Taxnm ofpasoM, onpeseantens BTOPOro NOPsAKa
PaBeH PasHOCTH MRXAY npOHIBGHACHHAMH 3JEMECHTOBR, JOKAWHX Ha
raasnol B moGouHol ZHaroHadsx. Hampuwmep,

-3 2

-] 4

PaccMoTpyuy CHCTEMY ABYX ypaBHeHH

{ a,x -+ bly “k;.
@ax -+ boy == hty

¢ aByM: HenssecramMu X, Y. (Kospouuuentar a;, by, @s, b # cBoSoxe
WHe wieHH Ay, Ay NpeANONOXHM AanuuiMRr,) Beegem obosnaueuns

oy b] ’l; bl . & "l .
&-,ﬂz be hy by |’ By= ay hy 4

Onpenennress A, tocTardeHHuf &3 KOSPDHIHEHTOB NPH HEHIBECTHHX
crHereMu (3), HasumBacrca onpexeanreaeM sroft cucremu. Onmpegeas-
b A, OOAy4aeTCd HYTEM SaMCHH SJCMEHTOB mnepaoro Ccroabua
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I-=—3-4-(-1)-2--10.

(3)

’ Ay =




- L J
onpenesuteRs A cBOGOJHEIMA WICHaMH cucTeMH (3); ompemesurens A,

HONY4YaeTCa W3 ONpeAcHHTENs A NPH NOMOULY 3aMEHW CBOGOAHEMH
yjenaMid CHCTEMH (3) seMEHTOB €ro BTOPOro CcToabiua.
Ecmu A0, 1o cucrema (3) HMeeT eaMHCTREHHO® PeMEHHE; OHO
onpegeanerca dopMyiamMu
r=—p y=p~ ®

Ecm As=0 u npu sToM XoTa O oAHH M3 omperenutened Ay, Ay
OTJMHYEH OT HYJs, TO cHCTeMa (3) cOBceM He WMeeT peimewHA (kaK ros
BODAT, YDPABHEHHA 5TOR cHUCTeMB RECOBMECTUME).

Ecau ke A=0, Ho TarXe Ag==Ay w0, T0o cucTeMa (3) umeer
GCSCKOHeYHO MHOrO peitepuit (B 5TOM CAyuae ORHO H3 YpaBHeHHM} cu-
CTEMM €CTh CHEJCTBHE® APYroro).

TTjycrh B ypaBHeHHAX cHCTEMH (3) A == hy == 0; TorZa cHereMa (3)
Oyaer #MeTb BHA:

X+ by=0, ax+ by=0, (6)

Crerema ypasneunit sina (6) nasuBaercs onHOPOAHON; OnHa Beerna
uMeer HyJdenoe peimrenne! y==0, ywm(, Ecau A0, 70 510 pemenne
ABAACTCA CAUHCTREHHHM® e€caH e A==0, To cucrema (6), KpoMe ny-
JCBOro, HMEeT GECKOHEYHO MHOMO ADYIHX pemieHuH.

1204, BuiuncauTbh onpexelKTeNIH:

D]—1 4] 9|3 —4| 3|3 6|
-5 2] 1 2f 5 10|
43 16| B 1] &1 1]
5 lOI’ a2 al 5 x|
Dla+l b—e¢ 8) {cosa ~sina
a+a ab—acl sina* cosal

12056. PewmnTh ypaBHeHHS:

D2 x—4| 211 4 .
I 4 l“f‘o’ _ 3¢ x+22|=0’
3| x x+1 e ~1] 5
—4 x+1l=°‘ x 2¢—3|=F"
5 |x+1 —5 6) | =4 =1
1 x=1 =0; x—4 x+4-2 =0;
7 | 4sinxy 1 8) | cos8x ~—sinbx
I cosx | =% sin8¢  cosby | ™0
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1206, Peumnts HepaseHeTBA!

1) [3x—8 2 %) |1 x5

. 1|>0 o 5 |<O
H12x—2 1 4) | x 3x

7x 2 > 5 4 9% <l4

1207, HafiTu Bce pelieHMA Kaxjgof H3 CJIeAYIOIHX
CHCTEM YpaBHEHM:

l){3x—5y=13, 2){3y—-4x==l,
2x 4+ 7Ty =381; 3x+4y=18;
3){2x"-3y=6, Y ( x~yV3 =1,
4y —by=5; {xV§—3y=V§;
5){ax+by=0, 6) { xV5 —5y=V5,
bx —ay=ad; [x—y]fg=5.
1208, Onpepesurb, NPH KAKHX SHAYEHHAX a M b CHe
cTeMa YypaBHeHa# 3Jrx-ay=1, 6x-4-4y=> 1) umeer

eAMHCTBEHHOR pelleHHe; 2) He AMeer pelleHHH; 3) mMmeer
GeCKOHEYHO MHOr'o pelIeHHH.

1209, OnpenesuTh, NPH KAaKOM SHAYeHHH @ CHCTeMa
onHopomHRX ypaeHeHHA 13x 4 2y =0, 5x 4 ay =0 umeer
HeHYyJICBOE pelieHue.

§ 2. Opnoponnas cHCTeMa JABYX ypaeHenuii mepsoi
CTEeNeHH C TPEMS HeH3BECTHHIME

Ilycrb pmana chereMa JBYX OJHOPOZHHIX ypaBHCHUR
a b o2=0,
{ X+ 1!!+hh (1)
g%+ bay -+ 092 =0
C TPeMS HEH3IBeCTHHMH X, Y, 2. Beexem o6osnavenus:

Ay == a & I’
23 0O

& &y
bg Co

a; b

A=
l as by

Ecan xors Gl OAMH H3 onpegeantene#t A;, A, A3 He paBeH HY.T0, 10
Bce pewmennst cuereMu (1) 6yAyr onpenensiThes RO HopMyJaM

»
rae ¢ - MpOH3BOXbROE YHCNO, Kakzaoe OTASNLHOE PEUICHHE MOMYdaeTcs
NPH KaKOM-AHGO ONPeACACHHOM 3HAYCHHH
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JAng npakTHRY BHYHCHSHRA NOJME3RO 3aMETHTh, UTO OMPeASHHTENH
» Ay Ag As nosyuaioTea RPH DOMOIIH KOOYSPEAROT0 BHYCPKHBAHNA CTONG.

HoB Talbauien
( a b ¢ )
aa bg [+ *

Ecan Bee TpH onpezesntens Ay, A, Az paBaH BYMO, To KosdpuHeRTH
ypabuenufi cHereMn (1) apomopuHoHansiw, B sToM clTyuae oamo HS
ypabHeHHfi CHCTeMH €CTh CASACTBHE APYroro ¥ cucteMa darruyeck:
CBOAMTCSt X OJKOMY YPaBsHenHio. Taxam CHCTeMa, eCTECTBEEHO, HMeeT
f6ecKoHeqHO MHOTO PemeHHi; 4TOGH ROAYIHTH Kakoe-HHGYIAb H3 HHX,
CASAYST ABYM HEH3BECTHRIM NPHIATH NPOHSBOJBEO YHCJAEHHHE 3Haye-
HEH, a Tperthe HafiTH ®3 YPABHEHHA.

1210, Ha#ity Bce peineHuMs KaXA0d M3 CJeAYIOMHX CH-
CTeM YpaBHEHHH:

1) [3x—‘-2y+52=0, 2){ 3x— 2y + 2==0,

x+ 2y —3z2=0; 6x — 4y + 32 =0;
3){ x—3y+ 2=0, 4) {3x—2y4+ z=0,
2x — 9y 4 32=0; x+2y— z==0;

5)

X+ 2y—32=0; Xx—~5y +22=0;
3x—=by-+ z==0,
3x—by+22==0; X+2—~ 2=0;

{

7){

9){ x+3y— 2=0, 10) { ax+ y+ z=0,
{

x—24 2=0, 6){2x-— y—22=0,
x+2y— 2=0, 8){

5x—=3y+ 2=0; X— y4az=0;
ax -2y — z2=0, 12){ x—3y+az=0,
2x 4+ by — 32==0; bx4+6y— 2==0.

11

§ 8. OnpenexurTean TPeThero NOPAAKa

Tlycts nasa KBajpatHas TaOGRHUA W3 JEBATH YHCeA @y, 43, 45 by,
bg; bs: €1y C2s €3
a b o
( a by o ). (1)
as by ¢y

OnpegneanreseM TPeThero mOpPsiAKA, COOTBETCTBYIOIIHM Tadaune (1),
pasHBaeTCd uucdo, o0o3HayaeMoe CHMBONOM

& b o
@y by e
a3 by ¢
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5 onpeneaaeMoe paBeBCTBOM

ay bh o
ds bg Oy | == 010303 4 b;&'gﬂa + c,agba —01bga3 —bgdgca ‘-010353. (2)
a3 ba O

Uxeaa ay, Qg as, 0y, bg, bs, €|, Co, €y HASHBAIOTCA SACMEHTEMH Onpe-
genurens. DISMEHTH O, by, €3 PaCHONOKERH HA JHATOHAAR OXPExeu-
reJsi, HasumBaeMoft rJiaBHOH; STEMeRTH as, bg, €; COCTABASIOT €0 Ho-
GodRYIO - AdaroRadb, JAM nPaKTHKH BEINHCACHHA NoAe3Ho 3aMETHTH, UTQ
nepeue TPH cClaracMHe B Npasoft vyacT ’Fgaencrna (2) npencraBATIOT
cofoft mMpoH3BefSHHA SIESMEHTOB onpepesaresss, B3ATHX IO TPH Tax,
KaK HOKA3aHo pasAHYHHMH DYHKTHPAMH Ha HHMKCOpusofHMofl cxeme
caena.

Urobu NOAYIHTE CTSAYVIOLIHE TPH UAeHa mpasol vacTy paBeucrea (2),
HYXKHO NEDPEeMHONHTb SJACMEHTH ONPEReNHTERS MO TPH TaK, Kak

1a; b, oLy a.. O L
~ 4 \\ . ‘. "” \ Va
R AR N RUPZRR AN
%o'. \a. ’:“' .(’
-.0.‘ ” .\ "‘\\ - y b/ \\ C
0'2' ) bg s . :c: ag-... % , e \\ 2
,’ }*( :‘Ai:' ’ \\
. - ,' [y .. s " LY
h I’ ".’ \. /'/ » \.‘\.‘ \\
p"' .'. gyt “'-.c
Qy &y s % b 3

NOKA3aHo pPAasqHYyHRIMH NYBKTHPAMM Ha TOH e cXeMe CIpaBa, Mocae
yero y Kaxjoro #3 HaftAGHRMX HPOHIBeACHMHA HIMEHHTH 3HEK.

B sagayax 1211—1216 Tpe6GyeTcA BHIUHCJAHTH ompeje-
JUTEJMH TPETHETO NOPAAKA.

1211. | 3 —2 1 1212, |1 2 0
"""2 1 3 . 0 l 3 ™
2 0 —2 5 0 —I

121.12 0 5 1214.] 2 —1 3
1 3 16}. -2 3 2},
0 —1 10 0 2 5

1215. [2 1 O 1216. |0 a a )
1 0 3l a 0 al.
0 5 =i a a 0
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§ 4. CpoificTea onpereanteieh

CaoficTBo 1, Beanuuna onpegenurens e H3MEHHTCH, €CJaH BCe
8r0 CTPOKH 3aMEHHTH cTonblaMu, npuueM KaXAYI CTPOXY 3aMcHHThL
CToNSLOoM C TEM Ke HOMEDOM, T, e.

a b o a; Qs a3
a; by c3|=!b by b1,
as by &3 ¢y Cg &3

Cooficreo 2. [lepecranoBka ABYX CTOAGLOB WJH JABYX CTPOR
oOnpeneauTeN§ PABHOCHALHE YMEOXEHHIO ero HA —1, Hanpumep,

a b 0 a, & bl
a by e |=—|a o0 bal,
az by o3 gy O3 bs

 CpofictBo 3. Ecnm onpeiendaTenb HMEET 188 OXHHAKOBHX
cTon6na WM ABe OZWHAKOBHE CTPOKH, TO OH:DaBEH HYJIO.

. CBoficTrBo 4 YMHOXKEHHE BCEX 9SJEMEHTOB OZHOr0 CTOAGLA
HAH OfHOf CTPOKH ONPefeNHTeNs Ha Jio60e MHEAO R DPaBHOCHIALHO
YMHOJKEHHBIO ONPeReNUTENN Ha STO uHenMo 2. Happumep,

ka[ b 1 O a2y b 1 01
kﬁg bg Oy =h ady bg Cs |,
kay by ¢ as bs ¢

CeofictBo 5. Ecam Bce SNeMEHTH HEKOTOpOro croiatua Hiam
HexoTOpOfi CTPOKH DaRHH HYMo, TO CaM ONPeXeNHTENb PaBeH HyJo.
Dro cpoiteTBO eCTh vacTHEE cayuall mpepblAywero (mpH & w= (),

CeoficrBo 6 Ecam cooTBeTCTBYIOMIHE SAEMEHTH ABYX CTOJG-
LOB WJIH ABYX CTPOK ONMpPeHeJHTeNs NPONOPUUOHANLHE, TO OnNpeletH-
TeJdb paBeH RYJIO. .

Gpeofictso 7. Ecam xamami ojeMeHT n-ro croabua nJaH
n-it CTpOKE onpeieAHTeNs HPeAcTaniaseT cobof cyMMy AByx caarae-
MEX, T0 ONpeAe]HTeN: MOXeT OHTb NpescTaBMed B BHAC CYMMH
JAByX onpegenyrenelf, R3 KOTOPHX OAHH B #-M cTONGLE, HIH COOTBET-
CTBSHHO B NA-ff CTPOKe, HMeeT NepBHE H3 YNOMSHYTHX CjaraeMux, a
Apyrofi — BTOpEe; 9JeMEHTH, CTQAIIYE Ha OCTANLHHX MECTaX, ¥ BeeX
Tpex onpefenuTeneft ogu H Te Xe. Hampumep,

& ’ "
aq+ay b ¢ @ b ¢ a b ¢
aytay by e |=|af by o |+|a b |
[/
aitay by o a by o ay by o

Ceofictso 8 Ecim E saeMentaM HeKQToporo croabua (uam
HekoTOpofl CTPOKH) npHO2BUTH COOTBETCTBYIDIRHE SJEMEHTH Apyroro
cronbua (uau Apyrofl cTPoKM), YMHOXeHHHe HA JMI00o%k obmuit MHOXKH.
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cesh, TO BeJNHUNHA ONMPefenHTeds NpH SToM He Havemutcs., Hanpnmep,

a; - kb b] ¢y a, b] ]
artkby by ecs|=|a by ¢,
az + kby by ¢a as bs [

Hamueftimue ceoficrsa onpemenurenell CBA3aHH ¢ NOHATHEM ajre-
GpandecKoro XOMOJNHEHHS H MEHOPA. MHHOpOM HEKOTODOTo SeMeHTa
gaSHBACTCR ONpemenuTe )b, NOJNYYAeMHN H3 AAHHOTO NYTEM BHYEPKH«
paHHsl CTPOKH H CTOJ6HA, Ha HOepeceyeHHH KOTOPHX PpacRONONKeH
STOT HJIEMEHT.

Arre6pandeckoe jonofHeHHe JoGOTro 9JSMeHNTR onpelenurens
paBHAETCH MHHOPY STOrG S7€MeHTa, BAATOMY CO CBOHM SHAKOM, €CJH
cymMMa HOMEPOB CTPOKH H ¢Tonfua, HA HepeceueHHH KOTOPHX pace
NONOMXKEH SJIEMEeHT, eCTh YHCHO YEeTHOe, ¥ ¢ OOpaTHRM SHAKOM, €CJaH
$TO YHCJIO HEUeTHOE.

AnreSpanqgeckoe polodHeHHe SaeMenTa MK (yaeM 0603HavaTh
GoapiIofl 6YKBOR TOro Xe HAHVCHOBAHHS H TeM Xe HOMepoM, YTO H
6ykpa, KoTOpoll 0603HAUEH CaM SJIEMEHT.

Caoficraro 9. Onpeaenurtens

.

a & ¢
A==|a; by ¢
a by &3

paBeH CyMMe HPOH3BeReHHA SJeMeHTOR Kakoro-anGo c¢roabua (uxn
¢rpokn) Ha HX aJgreSpanveckKHe AONOJNHEHHS,
Huage rosops, EMEIOT MecTO CAeyollHe pPaBeHCTBa!

A=a 4, + a4y + asd;, Ammqi A+ 5,8, + ¢1Cy,
A=08, + 0sBs + b3By, Aw=ayAy -+ b8y + ¢5C,,
A o c.C, + GgCg + 0303, A-ds.ﬂ; + baBs + 0303.

B sapauvax 1217—1222 tpeGyercsd, He pacKpeiBas onpe-
neqautenefi, A0KasaTh CNpaBeRJHBOCTh PaBEHCTS.

1217, 3 2 1 3 2 7
-2 3 2|=|—2 3 ~2]|.

4 b 3 4 5 11
Vxasanne Bocnom3onarhes cpoficTBoy 8.
1218. 1 =2 3 1 0 0

-2 ! =b|=|—2 3 1.

3 2 7 3 8§ —2

I8l



VYraszaunune. Bocnoan3oBarbes csoficteoMm 8.

1219. ay bl ¢y
as bz Cy == (),
g +aay b +4aby ¢ +ac

Vkasanne. Bocnosbaosatbest cBoftcramu 7, 3, 6.

Boi+ver b ¢
Bby+ ye, by ¢
Bbs - ves by o3

1220.
= 0.

Vxkasaune Bocooassosarsea csoitersamMu 7 n 6.

1221, |sina cos?a cos2a
sin®f cos?’p cos2B |=0.
sin®y cos’y cos2y

1222, |0 —a —b
a 0 =—¢|=0.
b ¢ 0

B 3amauax 1223—1227 rpeGyeTcs BHYHCJIATHL OmMpe-
NeJMHTeNH, NOAb3YACL ONHHM cBOficTBOM 9.

1223, 1 1 —1 1224, 1 17 —7
I —1 1]. -1 13 i|.
—1 1 1 1 7 1
1225, |2 0 b 1226. 1 2 4
1 3 16 » -"'2 1 '—3 .
0 -1 10 3 —4 2
1227, |1 1 1
x y 2|
2y 2P

192



1228, Onpeneantenan, ZaHHbie B Sagauax 1223—1227,
noNb3YACh cBOKCTBOM 8, mpeo6pasosaThk Tak, YTOGH B Ka-
koM-NHGO cTosi6ue (HIH CTPOKE) ONpeAeNTENA ABA JIEMEHTA
CTAJH PABHEIMH HYJIO, 4 3aTeM BHYHCJHTb KAXKIHA U3 HHX,
BOCIOJIb30BABIINCH CBOACTBOM 9,

B samawax 1229—1232 rtpefyeTca BHYHCJIHTB OHpe-
AeHTEH.

1229, {0 a b 1230. | 0 sina ciga
a 0 al. sina 0 sina {.
b a 0O ctga sina O
1231, |x ¢y =2 1232. [a b ¢
2 P 2. ¢c a bl.
¥ B 2B b ¢ a

1233. okasaTh cnpaBenaMBOCTb PaBeHCTB:

1) |1 sina sin’a
1 sinf sin®p

[ siny sin’y

= (sin @ = sin @) (sin B — sin y) (sin y = sin a);

ALt i (¢ — B) sin(B — y) sin (y — @)
- Sin(a—p) sin(f — y) sin (y — a)

tga tgf tgv cos? & cos? f cos? y *
tg?c tg’f tg’y .

1234..PeminTh ypabHenus:

Dil 3 «x 2) 3 x —4
4 b5 ~1|=0; 2 -1 3 |==0.
2 -1 b x- 10 1 1

1235, PemnTh HepapeHCTBA:

1) 3 -2 | 2y [2. x+% -1

1 x —2|<]; 1 | —2 >0,

-1 2 -l 5 -3 X
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§ 5. Pemenne n HccaepoBaHHE CHCTEMBl Tpex ypaBHeHHfi
nepeoill CTENEeHH ¢ TpeMs HEH3BECTHHIMU

PaccMoTpnM CcHCTEMY ypaBHEHHE
x+byto 2=,

gx - byl - oz == hg, (0
agx -+ bay4-coz="hy g _
¢ NEH3BeCTHRIMH X, ¥, 2 (KoapdHUHEHTH @y, by, ..., Cg H CBOGOAHEIE

el fy, Ay, hg MPERNOIOKYM NaHHNMH),
BeeseM oGo3HaneHus:

a b o h b o a h G
A=|a; by ¢g|, Be=|ha by o], Ay={la, hy cq|,
as by ¢ hy by cp ag hy oy

a b K
. Az =0y bg hg '
Ay by By

[ ]

Onpenenntear A, coctTapfNeHHHA H3 KOshDUIHEHTOB NPY HeH3BeCT-
HEIX cHCTeMH (1), HaskBaercs onpefesHTeNeM AaHHOR CHCTEME.

ITonesdo sametnts, ¥TO ompelexutenn Ay, A, A, noaydaiores
M3 ONpejeJnTens A IpH TNMOMOUH 3aMeHH COOTBETCTBEHHO €ro NepBOro,
BTOPOro #, HaKOHEl, Tpersero cronbua-—croabfnoM cBOGONHEIX UAeHOB
JaHHOR CHCTEMEI, .

Ecau A #0, 10 cHcrema () HWMeeT eNHHCTBEHHOS pELIEHHE: OHO
onpeneasercs hopMynaMu

A, _ _4,
I=="K, y—.—ﬁ-. Z-—a .

-

- [IpeanonoxuM Teneph, YT0 ONPeleJHTENb CHCTEMEl PaBeH HYJMIO;
A=0. Ecan B caynae A==0 xora Ou oauH H3 onpejeantenelt Ay, A,
A, orauvwen or myad, 7O cucreMa (1) coBceM me HMeer pelueHuH,

B cayuae, xoraa A=0 u oanospemenuo A,=0, A, ==0, A,=0,
crcreMa (1) TakKe MOXeT COBCEM He UMeTh pelleHRfi; EHO ecan
cuctema (1) npE 9THX YCJOBHAX KHMeeT XO0T OW OAHO peleR#e, TO OHA
HMeeT GecKOHeYHO MROTO pasqaHuHLIX pemleHu#i. OasopopHofR cHeTemoR
TPex YpaBHEHHN NepBofi cTeMenH ¢ TpeMA HeH3BeCTHHMH HAsHBaercs

CHCTEMa BRIA:
x4 by cyz=0,
ay¥ -} boyy+cp2=0,
agx -} by -cg2 =0,

@)

T, e, CHCTeMa ypaBHen#fl, cBoGoRHMe YMeHH KOTOPHX paBHH HYJIO,
OuesHpHO, 49TO TaKasd CHCTEMa BCEFAl2 HMeer pelleHHe! Xa=0, y=0,
2=0; oHO HasuBaercs HyJepuM., Ecna A0, To 910 pemenme
ABJfercA eAUHCTBeHHHM. Ecau xe A=x0, To oguopoZmas cdcTeMa (2)
MMeeT GeCKOHEYHO MHOrO HMEBYJEBHX pellcHuf,
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B samayax 1236—1243 TtpeGyercs YCTAHOBHTB, YTO
CUCTEMEl YDaBHEHHH HVET eAHHCTBEHHO® pelicHHe, H
Ha#iTH ero.

1236, { x4y — 2 =236, 1237, { x4+-2y+4 z=4,
{ Xt 2z2—y=13 ‘3x—5y+3z=!,

Yt 2=—x=T. 24Ty — z=8.

1238, {2x —4y 4+ 92=28, 1239, (2¢x4 y= 5,
R 7% 43y — 62 = —1I, [ x4 3z = 16,

. 7x 4 9y — 92 =5, by — z= 10,

1240, { x+ g+ 2 =236, 1241._'[' 7%4 2y +32=13,

T 2x—=3z2=-17, bx— 3y+4-22=15,

. 6x— bz=T. 10x —11y 4-52 = 36.
1242, (x+y+2=a, 1243 (x—yt2=aq,

{ x~—y-+2=0, [x+y—z=m

X y—z=c. , y+z—x=c

1244. Haltu Bce pelueHHA CHCTEME!
x4-2y —4z=1,
| 2+ y—Bbz=—I1,
xX— y— 2=-2,
1245. Haiitu BCe pewIeHHS CHCTEMH
2x— y4 z=-2,
l x+2+432=—1,
xX—3y —2z2=3.
1246. Hafity Bce pelleHHs CHCTEMH
3x — y 4 2z=75,
[ 2 = Yy— z==2,
4x — 2y — 2z = —3.
1247. Onpenenutb, NpH KAaKHX SHAYEHHAX @ B b cu-

cTeMa ypasHeHHH
! 3x—~2y+ 2=b,

5x — 8y 492 == 3,
2+ ytaz=-—1
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1) uMeer eAHHCTBEHHOE pelIEHHE;

2) HeudiMeeT pellieHHfi;

3) uMeeT GeckOHeuHO MHOro peurenutt,

1248, JlokasaTh, YTO €CJ/IH CHCTeMa ypapHeHHH

[ ax - by =c¢y,
1 aox - boy = ¢,
U age -+ byy =4
COBMEecCTHA, TO
) a b ¢
ay bg Co =(.
(1 2 b3 C3

1249, Haftuy Bce pemieHH CHCTEMH

24 y— z2=0,
x4+ 24 2=0,
2% — y4-32=0.

1250, Ha#iti Bce pemeHHs CHCTEMEI

X —_ y —_— = os
x4y 4 22=0,
3x+7y 4+ 32=0.
1251. Onpefe/uTh, HPH KAKOM 3HAYEHHH @ CHCTEMA
OLHOPOJMHIX YypaBHeHHH
3x— 2y4+ z=0,
ax ~— l4y + 162=0,
’ x4 2y~ 3z2=0

HMeeT HeHyJiepoe pelneHue.

§ 6. Onpeaeantenn "YeTBEPTOrO NOPSALKa

Bee caoofferea onpemeanresel, nepeuncacdgume B § 4, orHOCHTCR
K onpepeaunteaaM moforo mopsaxa. B HactoauieMm nmaparpage cresyer
NPHMEHHETb STH CBOACTBA AA% BHYHCNCHES ompejeduredell ueTmeproro
nopstaKa.
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B sapavax 1252—1260 Ttpefyercs BHYHCJIHTE oOmpe-

JeJuTeIH YeTBEPTOrco MOPAIKa.

1262, [—-3 0 0 O 1263. |2 —~1 3 4
2 2 00 0 —~1 5 ~3
1 3 —1 0} 0 ) -3 "
-~ B 3 b 6 00 2
1254, |2 -1 1 0 1255. {2 3 =3 4
0 1 2 -1 2 1 -1 2
3 -1 2 31" 6 2 1 0l
3 1 6 1 , 23 0 -5
1256, 8 7 2 0 1267, |0 & ¢ d
—8 2 7 10 b 0 d ¢
4 4 4 5| ¢c d 0 bl
0 4 -3 2 d ¢c 60
1258. |la b ¢ d 1269, |a b ¢ d
b a d ¢ d a b ¢
c'd a bl ¢c d a b|
d ¢ b a b ¢ d a
1260, [0 —a —b —d
,a- 0 —¢ =e
b c 0 0
d e 0 0
1261. IlokasaTs, YTO €cJH CHCTeM4 YypaBHeHRHR
Aix 4~ By 4+ Ciz+ D, =0,
| Ax+ By Coz+ Dy =0,
Asx + By 4 Ciz -+ Dy =0,
Ax+By+Cz+ Dy=0
COBMECTHa, TO
A B C D
A By, C; D,
A; By Cy Dy =0,
A, B8, C D,
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OTBETHI H YKA3AHHA K 3AIAYAM

JACTb MEPBAA

1. Cu. pue. 54, 2. YkasaHue. Ypasueane |x|=22 okpu-
BAMCHTHU ABYM YDaBHEHHAM: x =2 —2 H X==2; COOTBSTCTBEHHO HMeeM
Aabe Tourn: A; (—2) 7 A;(2) (puc. 55). Ypamueyue | x — | | =3 sxsn-

/

pi—

€ £E0 D F

H
—C—t Qe Qe e e

Vil

L}

A
2 J

-

N

7

’w
2

BONIEHTIIO ABYM VDABHEHHAM: X = | = ~3 B x — | =3, 0TKyna maxo-
AuM x== =2 4 yx==4 A COOTBETCTRYOIUNE HM Touxd B; w B, (pac. 55).
B ocTadpHHX ¢/yyasx pewends amaformunel, 3. ToukM pacmososxess:
1) cnpaBa ot Touxu M; (2); 2) cnepa

7 oT Toukd M, (3); BX/ovas Touky M,;
— 3) cnpasa oT TouxH M (12); 4) cae-
)

Puc. 54.

.._gf f’ ; {?’ a~ B3 OT TOYKH M.,(%), BK.JTIOY A

Touky M,; 5) cnpaBa oT TouKH

3
nHueHHoro ToukamH Mg (1) m M2 (3); 7) BEYTpH oOTpeaka, oOrpanus
yeuyioro TouxaMu Mz (—2) ¥ M, (3), BriUovas Touku M; u M,
8) BHYTPH oTpesKa, orpanyuenHoro ToukamH A(l) B B(2); 9) Bue
01peska, orpanHuenuoro ToskaMH P(~1) m Q(2); 10) pue orpeska,
orpaHHyenHoro Touxamu A(l) u B (2}; 1) BHYTpH OTPesKa, OrpaHuHdeH-
Horo ToukaMz P (=1) B Q(2); 12) suyTpu oTpe3Ka, orpaHHYEHHOrO
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qouxama M (8) u N (5), Brmouas Toukn M n N; 13) mue orpesxa,
orpanuueHHoro Toakamn M (3) u N (5); 14) BHe oTpeska, orpamHuen-
goro Toukamd P;(~4) a Q;(3); 15) suyrpm orpesxa, orpaRdueHHOro
rouxama Py (=4) B Q;(3), pkmosas Toukn Py # Q. 4. 1) AB=8,
AB|e=8; D) AB=—3, | AB |=3; 3; AB =4, |AB|==d; 4) AB=2,
AB|==2: 5) AB== -2, | AB|=2; 6) AB=2, | AB[=2, B, 1) =-2;
9) 5 3)1; 4) =8, 8) —2u2 6) —1ub;7) —6u4; 8 —7n==3.
6. 1) Buyrpm orpeska, orpanwyentoro ToukaMnH 4(—1) n B(l); 2} nre
oTpeska, orpanmieanoro_roukaMy A(~-2) u B(2); 3) mayrpn orpeska,
orpanuuersoro Toukavu A(—2) m B(2), Bkmouas Toukn A w B;
4) mHe oTpesxa, OrPARWYEHHOrO TOYKAMH A(~3) n B (3), Braouas
qoukd A u B; B) BuyTpm oTpeska, orpaHHuensoro ToukaMu A (—1)
u B (5); 6) BRyTpY OTpe3Ka, orparmuesyoro Ttouxamy A(4) n B(6),
pxouast Toukn A # B; 7) Bue oTpeska, orpaguzensoro Toukamu A (—t)
u B(3), sxaouas Toukn A n B; 8) BHe oTpeska, OrpaHHYEHHOrO
pouxamu A(2) B B(4), exmouas Toukm A m B; 9) BEyTpH OoTpeska,
orpauaennoro Toukamu A(—4) u B(2); 10) sue orpeska, orpauu-
wenyoro TowkaMH A(—3) uw B(—I); ()} sayrpn oTpeska, orpaeh-
gyengoro ToukaMH A(—6) m B(—4), prkmoyaa TouxH A u B;
12) BHe OTPEe3Ka, OTPAHHUYEHHOr0 TOUKAMH A(—=3) m B(l), Bxawuaa

woxn A u B, T 013 2 —%; 3 % 4 4+ 5 _-‘30_.
AB ) CB__ 1, AC BC 1,
& =g M=Fa=y hTepTH Mmoo
BA ; -td 2 — X%
xaﬂ-zé-=;;4-, 313 AB +3. 9. ?L xg—x'
Xt X2 .S ol . .
10, x=—m--- , 1L x —'_'_"2 - . .l2l31) 4 2)12l
4} 7: 5) 8 6)0. 14 1) M(—11)%
2 N£l3). 15. (5) u (12). 16. A(7) u Y
B~ lg. 17. CM. pue. 56. 18, A, (2; 0), D 4
By %3; »  Ce(—=5; 0), * Dy(~3; 0),
Ex(=5 0). 19 4,(0; 2), By(0; 1),
Cy(0, —2), Dy(0; 1), Ey(0; —2) _I : F
20, 1) (2 ~—3) 2) (—8 =—2) it i1
3% 2-—1; 1% 4)(~=3; B); 5) (—4; —-6%; £ g z
é a;‘-b;. 21. 1) (15 2) 2) (—3; —=1); T p
3) (2 —2) 4) (Z5) 5) (=3 —5}; | R
8) (—a; b). 22, 1) S‘-—S; ~3):
s % e AN 3i ’
y 4); 5 =0} &3
2) (==2; 5); 3)(( : Puc. 56.

4 —3). 24. l;{—S; -3
2) {=3; 4); 3) (2; —7). 26. 1) B nepsot
® Tpetbell; 2) Bo BTOpoR H uerBeprofl; 3) B mepBot B Tperhed;
4} Bo Bropoft K uerBeprodi; 5) B wmnepmo#i, BrOopofi B yerBeproil;
6) Bo BTOpO#l, TpeThedt B werBepTOR; 7) B mepBoft, TPeTheH H TETBEPTOR;
n

4 1

(2%5) (53) w-2 o = (s-Fa) (5-3F)
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(2;‘—‘;-3), (4;——%—15) (3; —2). 29. 0(3 -g— )nD(5;—-I-1—u).
30.(1;—335). 31.A(3;—-—) ( -:?-u) c 0),0(5,4)
E@32—n), F@n—1. 82 M (3 0), M,( 3;-) My (2 -3
M (s =) Mo m Mt L ). n. (5 %

34, de= Vo + p3—2p 15 cos (6,—8,). 35. d--?. 86,9 (17~-4V3) ko, ez,
37, 2(13+6V 2)ks. en. 38.28 V'3 xa. en,

£
89, S——-p.pg [sin (6,~0,)]. 40. 5 xb. ex,

A 41, 3(4V3 —~ 1)z en, 42. M, (0; 6),

M2£5 0), Ms( : V2), M, (5 ~5V3),

- - Ms(—4; 41/3) M, (6V3; ~6),

D B N 43. M, (5; -;3). M, (3; ), Ms(ﬁ; —g—),
0 M, (2;—% n:), M5(2'—i;-). 4 1) 3

F 2) =3 3)0;, 4)5 5 —8K 6)2

¢ M DXml, V=32 XemmdVem—2

48, (3; —1). 49, (~3;2). 52. 1) X == — 6,
Ye=6V3: 2) Xm3V3, Y=-—3

) X=VE, ¥==VZ.53 1) 52 13 3) 10. 64 ) d=2, m 7

2) 4=, B 5 3) dmed, Oom 2 1. 55, 1) d=V2_ 9---3-3;

2)d=>5, 8=arctg?—sr3)d=13 Bun—arctg 1 4) d =V 234,

Que— arctgh’ 66, 1) 3; 2) —=3. 7. 1) (—9; 3), 9) (=9, =7).
3V3 -4

58. 1) (—15 —12) 2) (I; —12). 60, —=2. 80, == 6L 4,

62. 1) =5; 2)5. 68 1)5 2)10; 3)5 4)¥V5; 5) 2V2: 6) 1.
64 137 kn. en, 63, 34 xB. en. 66. 8V'3 xu.en. 67. 13,15, 88, 150 xp. e,

89, 4VT. 78 £ MM Ms— tynol. 75. 3 BAC == 48°, ¥ ABC == 45°,
22 ACB »=90°,76.60°. ¥ ka8 aH H ¢. BRIYHCAHTEL AJIAHE c'ropon TPEyroJb-
HHKa, 2 3aTeM NPHMEHHTH TEOPEMY xocanircoa T7. M (6;0) u My (—2;0).
78, M, (0; 28) u M,(0; —2). 79, Py (1;0) u P, 6 0). 80. c 2 2),
Rj =2 Cy(10; 10), Ry =10, 81, Cy (==3; =5), £y (5; —5} 82, M, 3 0).
83. B (0 4) u D(—1; —3). 84, YcroBuio samaul YAOBJETBOPHIOT ABA
kBaaApaTa, CHMMETPHYHO DPacnONONKEHHHX omocme.mxo cTopous AB.
Bepmuxe oaxnoro xnanpa-ra eyte TouxH O (==5; 0), D, (—2; —4),
BepmdAn  Apyroro = C, (3, 6), D, (6; 2). 85. C (3; =2), R==10,
86. (I; —2). 87. Q{(4; 6). 88, Cepenmm CTOPOH AB BC, AC coor-
ae'rmeuno CyTh S2 —4) (=1; 1), (—2; 2). 89, 1} M(]; 3) 2) N} 4; —3).
&) ==3), (3; | (—5. 7) 91, D(y -3 1), 92 (5 ~3), (1; =5),
93. (1), D,(—2 9), D;(6; —=3). YrRasauke. Uetnepran Bep-
LIHHA napaJyeiorpaMMa MoXeT GuTh NPOTHBONONOMKHON Mobol H3 BaK-
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pux. TakuM o6pasoM, YONORHIO 3ajlayk YROBIACTBOPAIOT TPH napa JIIE 0=
rpamma. 94, 13, 95, (% —1) u (3; 1). 96, (g; -2) 97, —V‘.
AB AC

99, (—1: ~3). 90 4 100, hmpremd Agmoig=—3
Asmm DA e 2. 0L A(% 1) 5 B(0;8). 102, (3 —1). 105. (& —5).
104. (~9;0). 105. (0; —3). 108. | :3, cunras ot Touxu B. 107. (4;, ).
108, e Xttt Bt hatbe y09 yr(—1;0), C0;2)
i1, (5 ). 12, .(-I%-a; ‘1?") 113. (-;—?-a; -;—?—-a).

mx; < nxs + pxs o 1Y+ nys - pYs .
114, x == m¥nEp Y minF o 115. (4; 2).
Yrkasamue. Bec oan ;onﬂoﬁ NPOBOJIOKH NPOMOPUHOHAMEH €e JJKRHE,
116. 1) {4 xB, en; 2) § KB. en.; 3) 25!103 ex. 117. 5. 118. 20 xB. e;:,.
119, 7.4 120, x---l—l-, y=4 — T
122, (0; —8) wan (0; —2). 123 (5; 0) mmm (—-;-; o). 124. (5; 2)
naa (25 2). 125. €, (=7; —8), D (—6; —4) wm C;(17; '-2’3].

D, (18 —4). 126 C, (=2 12), D, (=5 16) wm c,(—z

121, x -i?’ y=3-3-.

s 3 *

Dg(—s "'131). 127. l) xl-x'+3 y_y'+4’ 2) x=x.....2’
y=y +1 3) x=x' =3, + b5 128, A(4 —1), B(0; —4£
C(2 0). 129, )A(O‘O),B —3 2 C (—4: 4); 2) A(3; —2), B(0; 0
€ (=1; 2); 3) A4 —4), B(I; =3), C‘(O 0). 130, 1) (3; B); 2} (2 !

3) (6 —1) 4 (=50} 131 1) xrem .{.:y’_i,y_ 34y,

2 2
9 xmEEl, juZEdl, g sy ymri 8 ey,
yem—o; B) xem—y, yue—y, 182 AQBVT; 1), B(V,:, g)
c(3 —V¥3). 133. 1) M(V3; 21/“) N(-3V7; 2V72),

p(—V2.-—2V2) 9) M (1; —3), N(5 1), P (=13 3); 3) M(=1; 3)
N (—5; —1), P(l 3). 4 M'(—=3; =1), N(l -5),p(3 1) 1345)

] m 5' . 4) x= ' yﬂ v

187, tw=—o x’-!- y’, ym——x’-!-g '. 138. M.(l 5), M,(z,m.

M, (16; --5) 139 A(63), B(0,0), C (5 —10) 140, 1) O (3 —2),

a=90% 9 O’(—l, 3), aw=i80% 3) O’ (5; =~3), = —45°

141, xoemm— :? ”. Byt 187 X — {? — 3. 142, M,(1; 9),
M, (42), Ms(1;—=3), M, (0; 2-+V3), M;(14+V3; 1). 148. M, (0; 5),
M, Ea; 0), M;(=1; 0), M, (0 —63. M,(Vi-) 1), 144 M, (% 0),

Myf1;— 2), Ms( , 2), m( -3 ,M,(z,i;- . 148, M,(V?;lu).
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M, (2; -"121:'): .Ms gzi ‘l%‘)s M, (2; "112" ﬂ): My (4; '—% I'li)-
146. f(x, y) =2ax — a°, 147. 1) §(x, y) = 2ax; 2) f(x, y) == —=2ax-—q?,
148, f (%, y) =4x? + 4% - 2a2, 149, f (%, y) =41 + 4y? ~ dax
- 4ay 4 4a’. 150, f(x, y) == x2 4 42— 25, 151, f(x, ) == 2xy — 16,
152. TIpu noeopore xoo%nanamux oceil BupaxeHHe (QYHKIHH He Me-
naercd. 163. (3; 1). 154, Taxoft Toukn me cymeerByer. 155, = 45° nau
= 136° 186, 30°, 120° « 60°, == 150° 157, Touxu M;, M, & M; re-
XaT Ha JMHHH; TOYKH M, M; H My He Jjexar na meft. Ypanucuue
onpenenser OHCCEKTPHCY BTOPOTO H WETREPTOro KOODAMHATHEHX YIVIOB

Pre. B8, Puc. 59,

4) na naunoft AmEMm Takofk Tourr HeT; 5) (—4; 3), (4 3); 6) (0; —5);
7) Ba pauxofl JuHEM Takoli TOUKH HET. YpaBHeHHe onpeaetserT OKPyK-
Hocts ¢ mentpoM O(0; 0) u pamuycoM 5 (puc. 59). 159, 1) Buccex-
TPHCA NEPROrO W TPETHErO KOOPAHRATHHX YrJioB; 2) OuccexTpuca BTO-
poro H 4e€TBEPTOrO KOODAHHATHHX

g yraoB; 3) npaMas, napanenbHan
y-5=0 oca Oy, oTcerawlaf HAZ NOJOKE-
resqsHoll nosyocu Ox, cuurag ot Ha-

yaJa KOOpZUHAT, OTPE3OK, PaBHLA 2
(pre. 60); 4) npamas, napaanienss
Haa ock Oy, OTCEKAIOMIaA HA OTPH=

, Hareasxoft noayocu Ox, cuuras oT
— &  Hauada KOODRMHAT, OTPesoK, pas-
i it 3 (puc. 60); 5) npsimMast, napan-
Y*r2=0 JenabRas ock Oy, OTCEKaOIas Ha
T MOJ0XKHTeAbHOH noayoch Oy, cunrtas
OT Hayala ROOPAKHAT, OTPE3oK, pa~
Pue. 60, BRHE 5 (puc. 60); 6) npamas, na-
pamiensaas ocd Ox, oTceKalomas

, Ha orpruareisnofi moayocn Oy,

cHuTast OT HAYa/la KOOPAHHAT, OTPe3cK, paBEuf 2 (phnc. 60); 7) npamas,
COBNAZAIOAR € OChi0 OPHHHAT, 8) npaMas, COBIARAKMWAT € OCHK
adcnuce; 9) AHHHA COCTOHT M3 ABYX NPAMBIX: GHCCEKTPHCH NEPBOro
B TPETHEr0 KOOPAHHATHHX YIVIOB M DNpsaMofl, coBmagawmefl ¢ ocbio
opaunar; 10) aupya COCTOMT H3 ABYX NPAMEX: GHCCEKTPHUCH BTOPOro
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(inc. 58). 168. 1) (0; —B), (0; 5); 2) (~3; —4), (—3; 4); 3) (5; 0;;

I

2+I=0
| z-2=0




R ueTBepTOr0 KOODAHHATHHX YrJOB MW npsiMoff, coBnaizawuwed ¢ ocklo
abenyee; 11) AnHNA COCTOHT M3 ABYX GRCCEKTPHC KOODAHHATHWX Y03
{pac. 61); 12) aHu¥a cocTOMT A3 ABYX NPAMHX: NPEMOR, COBRaaawiued

y
z
Puc. 61.
/4
S
TN T
y &
F—? ‘z'
Pac. 63.

¥

§+7=0

U+4=0

Pue. 64,

¢ ocelo afcuumee, ¥ npamod, coBnalaiclied ¢ ocbio OpAHNKAT, 13) AEnus
COCTOXT M3 JBYX NPAMHYX, MapajIeMnHEIX OCH abcuuce, KOTopme oTce-
K4al0T HA OCH OPAHHAT, CHHTAsd OT Hauala KOOPAMRAT, OTPE3KH, pasHuHe 3

n — 3 (pac. 62); 14) anauga cocrour
H3 JIBYX RPAMHX, NapaLIeNbHBIX
ocu *Qy, EKoTOpHE .OTCEKAlT KEa
AOMOXHTeAbHOA Nmoxyocu Ox, contas
OT HAawala KOOPHNHHAT, OTpesKH,
pabuHe 3 u 5 (prc. 63); 15) Juuua
COCTOHT ¥3 JRBYX NPAMHKX, Napal-
JNeJMBHHX OcH Ox, KOTOPHE OTCeKAIOT
Ha oTpunareasHoll foayocu Oy, cud-
Tag OT Bayada KOOPAHHAT, OTPEsKH,
pasane | u 4 (puc. 64); 16) auuun
COCTOHT H3 TPeX NPSAMEX: NpPsAMoH,
coBnagaonmei ¢ ockio abendec, H
OBYX NPAMHX, NApaANeNbHHX OCH

Puc. 65.

OpAHHAT, KOTODHE OTCeXal0T Ha HOJOXHTENBHOA NOAyOocH abcuuce,
CUNTan OT Hayala KOOPKHHAT, OTPE3KH, paBRHe 2 A b 17) Jauuna co-
CTOHT H3 ABYX Jyyeil: GuccexTpHC mepBOro H BTOPOrO KOCPAMHATHEIX
yraop (puc. 65); 18) ammus cocTomT H3 JABYX Jyqell: OGHCCexTpHC

203



NepBOro H YETREPTOre KOOPAMHATHMX yrioB (puc. 66, a); 19) aumus co.
cToHT 3 JBYX Jyuyef: GHCCEKTPAC TPETHEr0 H YETBEPTOTG  KAops
JUHATHHX YrdoB (pHe. 66, 6); 20) juHHA COCTOHT H3 ABYX ayueit: Guc.
CeXTpHC BTOPOr0 H TPETBETr0 KOOPAHHATHHX YNioB (pmc. 66, g);

¥ g

Y

J AN

a) 4) %

Puac. 66.

21) JEHES COCTOMT H3 ARYX Ayuedl, DaclDONOXKEHHHX B BepXHeft moxy-
TIOCKOCTH, BHXOAAMMX H3 TodkH (13 0) B manpaB/JeHHHX NapannebHO
GHCceKTpHCAM XoopauHatHWX yraos (pue. 65); 22) JmHHA cocrour w3
ABYX ayveff, pacnoJioKeHBHX B BepXHER NOAYINIOCKOCTH, BHIXOASHIAX
us Touku (—2; 0) ® WanmpaBJeHHHX Napaa/ienbdo GuCceKTpPHACAM Koop-
JAMHATHHX YraoB (puc, 68); 23) oxPYKHOCTH ¢ UGHTPOM B Havale Xo-
ODPAMHAT ¥ PaxnycoM 4 (pHe, 67); 24) oxpyXmocTh ¢ meHTpoM Oy (2; 1)

# paguycoM 4 (pue. 67); 26) oxpyx-
¥ HOCTb ¢ ueHTpoM (—5; 1) B pammy-
‘coM 3; 26) OKPYXHOCTB € HEHTPOM
(1; 0) u paauycoM 2, 27) oxkpyx-
HocTh ¢ nearTpoM (0; —3) u paguy-
coM [; 28) aHHuA COCTOHT M3 LAHOR
roukd (3; 0) — BHpoXAeHHas JH-
I uKd; 29) JHHUA COCTOHT A3 OZHOI

) Y ' Z  Touxd (0} 0) ~ BLIPOXKAEHHAS JHEHS;

30) @er HR oaHofl TOYKH, Kocp-
IHHAaTH KOTODo#  YROBAETBOPAIH
On nanﬂouly ypaBHenu1o (eMHHMAN
JEREA»); 31) HeT HH oaHofl Toukw,
KOOPAHHATH KOTOPOR YROBJIETRO-
paaE Om  JAHHOMY  YPaBHEHHIO
Puc, 67. (¢<sunMas auunas), 160, Jlgwuu 1),

2) # 4) npoXonAT yepes Hayaso Ko-

opruuar. 161, 1) a) ?‘?. 0), (—7; 0%

6) (0 7), sﬂ; —7) 2) a} (0; 0), (63 Oﬁ 6) (0; 0}, (0; —8); 3) a) (—10; 0),
(—2; 0); 6) Jaunma ¢ ocklc Oy He pepecekaercs; 4) JMHHS ¢ KOOPAU-
HaTHHMH OCAMH HE mnepecekaercst; 5) a) (0 d), S12; 0); 6) (0; 0),
(0; —16); 6) a) maHES ¢ ockio Ox He mepecekaercs; 6) (0; — 1), (0; —7);
7) MuHHA C KOODAHHATHHIME ocAMHE He nepecexaercs. 162, 1) (2; 2),
(—2; =2); 2) (13 —1), (3 —9); 3) (3; —4), (l %; —4%—); 4) aaeau
He nepecexaiorca. 163 Touxu M,, M, u M, Jexar Ha AaHEOX JHHHH]
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qoukh Ms m M; He Jyexar Ha mefl. Ypasaenue onperenser OKPYXXHOCTD
(piic. 63). 164. a) (6: -‘;-) 6) (6; —‘%); 2) (3; 0); r) (2 V3, -}):
ppsMast, TMEPNEHAKKYAAPHaA K TOAAPHOA OCH R OTCEKAOUIas Ha HeR
cy¥Tas OT NoJgioca, OTpesoK, pasamH 3 (puc. 69) 165. a) (1; -’25);

;5) (23 'g) u (2? 'g- “)3 B) (V2—1 ‘g‘) " (ﬁ: % ﬂ); npsMasd, pace

TOJ0XEHHAA B BepPXHel NOVMYMJAOCKOCTA, NapaisiesibHag TOJSPHOR ocH

A
™R
|||°"
< 7
“5iné
O -
7
Puc. 69,

Puc. 70, ° Pue, 71,
W oTCTORM,aA oT Hee Ha paceTQRHAH 1 (pac. 69). 166, 1) OKPYRHOCTE ¢ HeH.
TPoM B MOJIOCE H paguycoM 5; 2) ayw, BHxoxamufl H3 Moaoea, HAKIOHEH=
HEE K TOSpHOR OCH Moj ymou-% (pue. 70); 3) ayy, Bmxoxsmuf us no-

Mota, HAKJOHEHHHR K noAApuoft OCH IOK YIVIOM == % (pus. 70);

4) npsMasi, NEpHEHAUKYAAPHAA K TNOJAAPHON oOCH, OTceKawolzan Ha Hell,
CQHTAR OT HOJI0Ca, oTpe3aok g==2; §) npamast, pacHoNokeHHa B BepX~
Hefl NOAYINIOCKOCTH, nNapaifelbHas NOASPHOR oOcH, OTCTOfIlasg OT Hee
Ha paccTosumEy, pasmoM 13 6) oxpyxuoerh ¢ mentpom C;(3; 0) a pa-

aaycoM 3 (pue. 71); 7) oxpyxHoers ¢ newrpoM C, (5; -’5-) H Dpajuys
com b (puc. 71); 8) smmuA cocromt H3 ABYX JAyuel, BHXOAAIRUX H3
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JloMoca, ONUH Ha "KOTOPHX HAKJOHEH K NONAPHOR OCH MOA YrJom ..'E.,

-

a ApPyroft ~— Nox YIJIOM -g-n (puc. 71); 9) JAHHHS COCTOMT M3 KOHIe.
TPHYECKHX OKPYXKHOCTel ¢ LieKTpOM B n0OJMIOCe, PAXHYCH KOTOPHX p
onpeaeaMioTed Mo Gopmyne 7= (—l}“% + nn, rae n — moGoe ueaoe

TIONOJKHTENBRO® UMCAC HIAH Hyab. 167. Puac. 72 w puc. 73. 168. Pue, 74
B pac. 75, 169, Puc, 76. 170. Orpesok, npuMnxalomui K NOJ0OCY, HMeer

n
AfuHy, PaBEYIO 5 XKaxamfi H3 OCTANLHHIX OTPE3KOB HKMeeT [JHAY,

paBuyto 6% {puc, 77). 171. Ha nartb vacrelt (puc. '78). 172, P(lz; -;—

(puc, 79). 178. Q(81; 4) (puc. 80). 174, IIpavue x + y==0. 175, IIpa.
Mbe ¥ + a==0, 176. [Ipameie y + b==0, 177. g + 4= 0, 178, x—5=,
179. 1) IlpsMas x — y == 0, 2) npamasn x <- y == 0; 3) npaMas x — l=0
4) npavas y—2+==0. 180, IIpamue 4ax =t c==0, 181, 24 y? == 2,
182, (x—a)24 (y—PB)2=r2 183, x24y*=0, 184, x? 4 y2=16,

2 2
185. »*+ut=o’ 188 (x—42+y'=16 187 3+ f—ﬁ -1,
2 2
188. -~ i{g w1, 189, yP==12x. 192, y®==2px — napaGona,

2 2 2 2
193 o=+ % ua | — smmumc, 194. -’1‘—6 - —%- == | — runep6ona,
2 2
195. -2’55— -+ -gl%- w= | — 3;1HRC, 196. TIpasas BeTBh runepSoin
x? y? 2 o — T
% 1. 197. y _ 20x — napaBosna. 198, p cos 0= 3. 199, B=§.

200, tg@==1, 201 psin0+45=0, psin@ —5==0. 202, p= 10cosH.
203 VYcaosuio 3afiadi YAOBJCTBOPAIOT JBE OKPYXHOCTH, YPaBHeRHs
KOTOPHX B HOAAPHHX KoopauHaTax P-4 6sin@=0, p=6sin6 =0,

xwmacost,} x2 y? ab cos ?
. L)y gt ], 208, ye= 0 ©
0204 y=bsing }..a2 ¥ b1 - ¥ Valsin®f + b2 cos? £
absint abcost
- e ’ 206 x== = =
¥ V aZsin? § -+ b2 cos? ¢ Viicosit—alsin?i’

ab sin ¢ 2
= o 207 1) x=m——, ge=i; 2) x==2pctp?f,
y bicos?{— a?gin®? ) 2p’ y ) peig

- X ==£ 2.1. - : -x=2RCOSzB,}
y=2pcigh 3) x=goighg, y=pelgm. W1, _ oo

x = R sin 20, x==2pctg29,} ]

2) y=2Rsin’9;} ) y=2pctg9. 209. l) x—-ys_O.
2 2 2 2

2) x4+ g?—a’=0; 3) —z;—-—-%g-—l-o: 4) -ﬁ;-—%—l=0;

4y -2Rs=0;, 6) x4y =2Ry=0; 7) 2px—gie=0.
g)w. Toméyu M, Msu M, nexar lfa DaHHO# npsiMol; ToukH M, M;
H Mg e nexar ga e, 211, 3, =3, 0, ~6 1 ~ 12, 212, 1,»~2, 4,
—5 u 7. 213, (6; 0), (0; —4), 214. (3 —5). 215. A (2 ~1), B(—1; 3),
C (2; 4). 2186, (1; —3), (~2; B), (5; —9) u (8; —17), 217, S == 17 kB, ex
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=58

e

=28

Puc. 72.

Pue, 74 Puc. 73. Puc. 76.




218. C\(—1; 4 nm C,(%?-; ——371) . 219. C(l; ~1) pmy

Ca{—=2 —10). 220, 1) 2 ~3y+9=0; 2) 3x—y==0; 3) y+ 2=,
8y 3x+4y-12=-0); 5) 3y2x+y+5-0; 6) x4+3y—2=y,

F} 2 5 2
221. 1) k=35,5=-3; 2)k=-=—§-, b == 2; 3)k==—-3-, 5=...§_;
4) bem =3, bu=l; 5) kem0, a3 222 1) —33 2) -‘;’_

223, 1) 2x 43y =7m=m(); 2) 3x — 2y~ 4=, 224, 3x+ 2y =9,
2¢r—3y —~13=0. 226. (2; 1), (4 2), (~=1: D), (L; 8{. 226. (=2; —1).
227. Q(1I; —11). 228, 1) Ix =2 =7=0; 2) bx + y—T =0
3y 8x4 129+ B6==0; 4) B5x47y+9==0; 5) 6x-~30y—7=0
220, a) k=7; 6) k=t B) hm—g. 200, 5x—2y —33mmq,
x4+4y—1l=0, 7x46y+433=0. 231, 7x—2y— 12=0,
43y = 13m0, 234,42 - 3y ~ 11 am (0, x4 g + 2= 0, 3x + 2y—13=0,
235. (3, 4). 236. 4x - y—~3==0. 237, x—b5:=0. 238. ¥Ypasnenue
CTOPOHH AB: 25+ y —8=0; BC: x+ 2y = 1= (; CA x =y —1=0,
¥paBHeHHe MelWaHM, NpOBEZEHHOf! W2 BepuMHH A x =3 ==0; u3
BePUIHHE B: x 4t = 3=m 0; nz nepuiHH C: y == 0. 239, (—7; O);

(0: +2-§1). 242, (1; 3). 243, 3% —6y+4m=0, x+7y— 16=0,

3x—5y—222m0, x4 7y 4+ 10=0. 244. YpaBHeHW: CTOPOH MPAMOY=-
rONbHHKA! 2% == 5y 4 3 =0, 2% — 5y — 26 ==0; ypaBHeHHe Ero gHaro-
Haam: 7x — 3y —33=0, 245. 5x 4 y = 3 ==0 — GUCC2KTPHCA BHYTpPEH-
HEro yriaa; X == 5y — 11 == 0 - Grecexrpuca BHENIHero yraa. 246, v+-y—
— 8= () lix ==y =28=e0, Yxasauue. YeIoBMO 3aTaUH YAOBJCTRO
PIOT ABE NMPAMHE: OJHA B3 HEX NPOXOZUT uepea Touky P H cepeipny
oTpe3sKa, coeiuusioliero Touka A B B; apyras DpPoXoAHT yepea TOUKY P
napajsyIenbHo orpesky AB. 247, (—12; 5). 248, M, (10; ==5).

249, PS—g-; D). Ykasauue, 3alaya Moxer OHTb peueHa no Cies

Aylomwe#t cxeme: 1) ycramasauBaeM, 970 ToukH M H N pacmonioxens
no GAHY CTOPOHY OCH alcuHCe; 2) HAXONHM TOYKY, CHMMETPHIHYIO OfHON
3 JaHHHX TOYeK OTHOCHTENBHO OCH afelmcc, HanpuMep Toury Ny,
cHMMeTpiaHyI0 Touke “N; 3) cocraBngeM ypaBHeHHEe npaMofl, mpoxo-
AsaueR gepes Toukn M 8 N;; 4) pemat coBMectHO Hafijlenmoe ypashe-
HHe ¢ YpaBHEHHEM OCH a.ﬁcuacc, NOJYyYHM KOODIHHATH HCKOMOW TOYKH.

950, P (0; 11).  251. P(2 —1)s 252, P(2 5). 253, 1)‘q>=-f—;

2) p= -’21; 3) @=0—npavsie mapaaseabhsie; 4) ¢ = arcig -:—{-.
264, x —5y43==0 nitu Sx4y—11==0 2865 ¥pasuemun cropon
kBanpata 4x~4 3y 1m0, 3x—4y-}32m0, 4r+3y—24=0,
3x — 4404 7==(; ypaBmenHe ero BTopo#l auarcHadn: x4 7y — 31 =0.
256. 3x — 4y + 16=0,4x+ 3y —30=0, 3y —= 4y — 10=0, 4x 4 3y—
—b5=0. 257. 24 p=—=16=0, 2x -y 14:=m0, x =2y == [8m0.
268. 8x—y+9=0, 3x+y-+9=0. 250 29x — 2y +- 33 =m0,
262, 1) 3x—T7y—27=0; 2) x+99+25=0; 3) 2x — 3y — 13=0;
4; x==2==(); 5) y--3=0, 264, [Tepnenuryaapue 1), 3) n 4). 266.1) ¢ = 45°
2) p=60°% 3) ¢ =90° 267. M; (6; ~=6), 268. 4% == y == [3=x(, y-eBa=(,
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4+ 8y+6=0. 269. BC: 3x+4y—22=0; CA: 2 =Ty ~ 5= (}
CN: 3x -+ 5y—23==0, 270, x 4 2y—7 ==0, x~=4y — | e= 0, x—y-4-2=:0,
¥rxasaunune 3afaya Moxer OHTL pemeHa fo chexyomeft cxeme:
1. YeranaBiuBaeM, uTo BeplunHa A #He JOXHT HE HA OAHON AS JAHHHX
npambix. 2. HaXolldM TOUKY nepecedeHHs MeNuaH ¥ 00O3HATaEM ee
xaxoft-naGyas Gyrpolt, nanpuvep M. 3. Ha npaMof, npoxoxame#t uepes
roukn A ¥ M, crpoum orpesok MD =AM (puc. 81). 3arem ompene-
aseM XoopABHaTH TOukE D, 3Hasg Touky M - cepennsy orpeska AD
w omuH n3 ero Konmos A. 4. Ycra-
HARJIKBAEM, UYTO YeTHPEXYrOJLHHK ¥
BDCM —napaiaenorpaMs (ero aua- ;
rOHAJH B3aHMHO JEAdTc nonoftaM),
COCTABJsIEM ypaBHersst npaMex D
u DC. 5. BuuncaseM KoOPAHHATH
Tosex B u C, 6. 3naa XoopAHBATH
BceX BEpHIHE TPeyrojbHHKa, MH
MOXEM COCTaBATb YDPaBHEHHA €ro
croport. 271, 3x =58y == 13=0, ¢
e By 1m0 5 g7 =0,

" —y =), ZX y— L_JIR
xr—2 —6=0, Yxaszande. Puc. 8L
Eeau wa oxnoff B2 CTOPOH YA faHa
Touka A, TO TOUKA, CHMMCTPHYHAS TOUKE A OTHOCHTONBHO GHCCEKTDPHCR
9TOro yriaa, 6yAer Jexats Ha APYrofl €ro cropoHe, 273, 4x—3y -+ 10me0,
T4y —20=0 3x+ 4y —5=0 274, 4x+?’g— 1=<0, g =3em0,
4x + By—5 =m0, 275. 3x + Ty—5=0, 3¢ + 2y—~10==0, 9x - L y-}-Gam0,
278. x2—3y —23e=0, 72+ 9 + 19=0, 4x 4 3y -+ 13 == 0,
277. x 4 y—7 =0, x + 7y 4 5=0, x—8y 4 20=0. 278, 2x -}- 9y—65=u0,
6x—7y~25:m0, 18z {3y — 41 sm 0. 279, x + 2y =0, 23x -+ 25y == 0.
280, 8x—y—24=0, 283, 3x 4 ym0, y~3y==0, 284, 3x 4 dy—] ==,
7e 424y —61==0. 285, 1) qe=—2, 6y —33em0: 2) qgy=-3,
x—56=20; ay=3, 6xr4-8=0; 3) ayml, 3x—8y={; “3"'3_’
33x — 56y =0. 286 m=7, n=—2, y—t3==0, 287, mas= —4, n=m?,

r—5=0 288 1) (56; D G22I (7 5) 9 (2 - )

T3
5
5)(-——3-; 2). 291, 1) TIpu a==3; 2) npy a==3 u b %2 3) npu

g==3 H be==2, 202, ) mM==—4, A=%2 HIE m=4, npt =2
) m==—4q, n==2 uig m=4, n=m =2 3) m={, n— moboe anaue-

7
nye. 293. m =5 204, Yemondio 3a1a4H YIOBASTBOPSIOT XBAa 3HAUEs

uus m: m; =0, my =6, 295, 1) INepecekawres; 2} He mepecexaoTes;
3) e nepecexaorcst. 298, a = —7. 289 1) —3J|£ whe -g—=- 1; 2) -‘-’% +.%.=|;

x Y . X v - X I/
3 - - = ], 4 = | —— N
) 9162 + 3 | . ) 2,8 + _2,6 1 O) "l_!'a‘"' l]g 1 (pl'!c 82}-
300- KB- e.ﬂ- 301. X + q + 4 = 0- 302. X + — 5 o 0’ x - l b -] 0’
3x =2y ==0, 303, Penre s ue. Hanumen ypyanneuue chomgﬁ-!;:pamoﬁ
&B OTPE3IKAXM

X 4 4
ate=t M
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Hama saxaga — onpeaemrs 3xayenus napamerpos a 1 b. Touka C(I; 1)
JEeKAT HA HCKOMofi MPAMOfl, CJACAOBATENLHO, €€ KOODAHHATH JMOMKHH
yroBaereoparh ypaBuenmio (1). TlomeraBum B ypaBrenume (1) Bmeero
TeKymuX KOOPAHEAT KOOPAHHATH Toukd C; mocie NpaBeeHH K 06imeMy
SHAMEHATEMO NOAYUHM:

. a - be=ab, @)

Tenepb 3aMeTdM, 4TO DAomalh TPRYFOJMBHHKAZ S, OTCEKaeMOTo hpsMol

OT KOODAMHATHONO YTia, ompefenseTcss GOPMyAok == S wm 229.; 48

B TOM Caydae, KOrjia OTPe3ku & U & OJQHOro SHaKa, H —~ S B ToM cay-
yae, kKoria STH OTPE3KH DasHHX 3HakoB. CormacHo yc/oBHio Hamieft
sagaur GyaeM HMeTh:

Pemum cucreMy ypaptemui (2) m (3): g bmmd, } a+b=—4,

TOrZA MOMYUEM: a6y =2, ;=2 ay=x—=24+2V2, hm —2~2V7;
gymm—=2=2VZ, byem =242V 2, Takam ofpasom, yedosHio saxaus
ymosaersopsioT Tph npamue. [Toncranum B ypasuenne (1) noayvenume

L X ]
SHAYEHHA NapaMeTPoB ¢ H B — o Zem |, — e o]
2 "9 Vs T eayr ol

X + y -l
—2—=2V2 = —242V%
Tlocste ympotenus 9THX ypaBHenuft
NOMYYEM: X +y--2-0,(l +V2) st
+(1=V2)y—~2=0(1=V2) e+

+{(t+V2)y—2m=0 304 Veaonio
3a]1auH YI0BJC TEOPAIOT CJIe NYIOLUIHE TPH

npamue: (V3 4+ e+ (V2 —1)y—~

—10m0, (VT g+ (VT4 1)y -
10+=0, x—y—l})’ﬁ-o.( 35'5. :?af —_

- 2y am12==0), 3x = 8y -} 24 == 0,
306, x+3y~30=0, 3¢--4y —60 =0,
3y —3Wa=l, x=—I12y-+60=s0,

307. Yeaobulo 3afaun YRAOBJATBOPANT
ABe NpAMKe, nepecekalomue COOTBET=
Prc. 82, CTBEHHO OCH KOODAHKAT B TouKax (2; 0),

(0; =38) u (~4; 0), (0; %) 308. S>
=2x.9:. 809. Ipavue 1), 4), 6) 1 8) 3aa2nK HOPMAALHHME YPABHEHUAMN,
4 3 4 3 i © 12
5 M L 2 — l -—
+—-l-§y—l==0, 4). x=—2m(; b) -]/—?-x 75—..-y =0,

SI1. ) amm0, pme?; 2) Qo pus?; 3) a-%, pum3; ) @ = = o,

p=3 5 a=g, p=3 6) G, p=VZ; 7) a=-—%==,
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=l 8) ¢om—=P, p=g 9) g=mBemx, pm=myg, 312, 1} $==3,
P 3 2) bum1, duxl; 3) Oem—d, demd; 4) S0, d==0 — TowRE Q
gJexar ua npamofi. 313. 1) ITo omuy cropony; 2) no pasune cropoumt
3) no onmy cropoHy; 4) mo omAy cropoBy; B) no pasHHe CTOPOHH.
814. 5 kB. en. 315, 6 xB. ex. 318. fBnserca Bunykaum, 319. He saB-
asgercH BRNYKRAuM. 320, 4. 321, 3. 822, 1) d==2,5; 2} d == 3; 8) d == 0,5;
4) d=35. 823. 49 xB. en. 325. B ovwomenun 2:3, cyarag ot Bropofk
npamoft, 326. Pe me nue 3agaua o NPOBEACHAN NMPAMBIX uepes Touky P
Ha PACCTOSAHAM, PEBHOM 5 OT TOuKH Q, PaBHOCHJBHA 3ajaue O NPOBes
R H H3 TOYKH P XacaTeJdsHHX K OKPYXHOCTH Pagsyca 5, ¢ meRTpoM
8 Q. BuuncanM paccrosuue QP: QP =V (2=~ 17 + (7 — 2)¢ =V 6.
Mu BHAMM, 9TO paccrosuHe QP Goablze papuyca OXPYKHOCTH; CJaes
NOBATENLHO, H3 TOUKH P MOXHO TIPOBECTH JBE XacaTeAbHue K 5TOR
oKkpyXBocTH, Tenepb nepefizeM K cOCTABAEGHHIO HX ypasheru#t. ¥Ypap-
HeHHE BeCaKolt npAMoli, Apoxoafinel uepes TOuRy P, BMEeT BHA

y—7=k(x—2) (1)

BIH kx =y 47— 2% =0, rae k-—nora HeoupepeseHHwl yraosof
xoatbdunnent. IIpreefieM 910 ypaBreHHe K HopMajibHOMY Baay. C srtoit

160 HAXOLHM HOPMHDPYIOIAR MHOXKHTEAL | == % —]7== Y 4n0-
. B4 1

Xaa ypasuenue (1) ma M, nodyuAM HcKoMOe HoPMannHOe YDaBHEeHHE
Ry A+T7—~28

0. @

= VE+ 1 2

Tloperasnsta B AeByto THacth ypaBueHnd (2) woopawmaT ToukH Q,
HMee: lk-]/%;?:gkl =5, Peman sT0 ypapuenwe, mafinem aga

5
sHauenus ki kn*‘—-ﬁ‘. k,==0. TloacraBass unalineAnne 3suauenng

raoBoro Kosdduuuesta B ypapsenHe (1), nonyuaem HekoMue ypaBpHeHus:

x 4 12y—94 =0 n y—7 =0, 3anaya pemena. 327. 7x 4 24y—134=x),
g O =0, 398, 3x 4 dy = 13 =0, 830. 8x — 15y 4 9=0,
881, 3x — 4y~ 25=0, 3x—4y~+5=0. 332, YcaoBuio sanaun yuo-
BJAETBOPAIOT ABA KBAjAPaTa, CHMMETPHUNO PACROOXKERHHX OTHOCHTEALHO
cropont AB. Ygannenmt CTOPOH OJHOTC H3 HHX: 4x 4 3y ~ 8=0,
4x 4+ 3y + 17=0, 3x — 4y — 6 =10, 3x — 4y + 19 =0, ¥papreHnnus «r10-
por Apyroro: 45+ 3y 8==0, 4x+43y—~33m0, 3xr —4y —6=0,
3x~— 4y 4 19=0, 383. YcaoBHIO 3agaud yROBAETBOPSAOT ABAa Kmaj-
para; OCTaJbHHE CTOPOHH OXHOr0 H3 HHX JI€XAaT Ha TNPAMHXS
3x+4y—11=0, 4r~—3y~—23m0,, x4y —27=0; ocrajspuue
CTOPOHB APYroro — Ha ApAMHX: 3x 4+ 4y — 11 =0, 4x — 3y — 23=0,
x4+ 4y -+ b==0, 334, 3x+4y+6m=0, 3x+4y—14=0 um
3x+4y4+6=0, 3x+4y-+26m=0, 335, 12x ~ 6y + 6] e,
12 =5y 4+ 22==0 nma 12x~—5y-+6le=0, 1[2¢—5y- 100==0,
336. Mé2; 3). 837. dx 4+ y+5==0, y—3=0, 338, 1) 3x =y 2= ();
2) x—2y4+5mm0; 3) 20x—8y—9=0 839, 1) 4x—4y <+ 3=,
2x+ 2y —~7=0; 2) dx4+1=0, 8y+ 13=0; 3) 14x—8y —3=0,
64x + 112y — 23 =0, 840, x — 3y — 5=, Sx 4+ y—5=0. ¥YKaza-
une. HcrxoMue npaMue npoxoidar uepes Touky P neprnesjukyJspHO
K GdccexTpucaM YraoB, OOPa3OBAHHHX JABYMS JaHHBIMH DPAMBIMH.
341, 1) OZHOM YTAy; 2) B CMeXHHX yriax; 3) B BePTHKAALHEIX
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yraax. 342. 1) B Beg'ruxamamx yraax; 2) B cMeXHMX yraax; 3) e on.
HOoM yray, 343. Buyrpad tpeyroasuuxa. 344 Bnae TPEYrobunKs,
845. Ocrpuit yron. 346, Tymo# yron. 847, 8x 44y —5=0,
848. x+3y=—2=0 849, 3x—19=0. 350. 10:— 10y ~ 3 ==y,
351, 7x 4+ 56y — 40 == 0, 352, x+g_+5—0. 383. S(2 —~1).
364, 1y 3x 42y =7==0 2) 2y y=0; 3) y=2=0; 4) x| =
5) 4x+ 3y — {0=m0; 6) 3xr =2y 1=0, 355. 74x 4 13y 4 39 ==,
866, x—y—7=0 867, Tx 419 ~2wm0, 358, yxomygy-}1e=0,
359, 4x — 5y + 22==0, 4x + y— 18=0, 2x — y 4 1 =0. 360. x—5y--
+13=0, 5x4y413=0  386l. Bx—py=5=0 (BC), x—y+
+3m=0 (AC), 3x — y =1 =0 (CN). 862 x =5y —7=0, 5x 4 y+
b 17=0, I0x -7y — 13m0, 363.2¢ 4y +8e=0, x4 2+ 1=0,
366. C »wm —29, 367. a = — 2, 368, YparHenus CTopoH XRanparas
d4x 43y~ 14=0, 3x—4y 4 27 =0, 3x—4y -2 =0, 4x + 3y 4 1 1=0;
ypaBHeHHe ero BTopok auaroHanu: 7x—y -+ 13=0, 3689, x +y + 5=0.
370 x+ y+2=0,x —y—4=, 3x+6/=0. 371. 2x + y — G == ),
O9x+2y+18=0. 372 3x=y+41=0 374 3x — 4y 4+ 20=0,
4y 4 3y~ 15m=0, 375, x+ 5y —13=0, 55 = g+ 13=0. 376. Ycao-
BHIO -32/1a4H YAOBJACTBODAIOT ABE NPAMHE: 7x + 0 == 0, 2% -y -1 =0,
377. 5x — 2y — 7 == 0. 878. AC: 3x 48y —7 =0, BD: 8x—3y + 7 =1,
3. 4x4y+5=0 x—-29—1=0, 2¢x45y--11==0 881,

1) psin(p—~0) =p, psin(%—ﬁ)ﬂ& 2) peos(@~a)e=gcosa,

pcos(9+-§- :l:)-=-¢l: 3) psin(p~—0) =gsin$, ps!n(%—e)na,
382. psin(p —0)=p, sin(f —6,). 383. pcos (0 — a)=p, cos (B, - a).
psin (0 — 6,) V 0% + o} — 209, cos (9—6))

ppsin (0, —0))  V o3+07—2p,9, cos (6,—6)
2) (x—2)2+ (g + 3P =49; 3) (x—6)* 4 (y-+8)2 = 100; 4) (x4 1)* +
d(y=2P==25 5} (x—1Pd(y=4)2=8 6) x4 y2sm16;
By A e B SR LN
== 13 x —2)2 - 1)* =25, 386. (x — ==
33{ (x=—=4y+(y+ l)’=-% o {x—2)'+ (y—3)?==5. 33%. (x-152;2+

Flr+1)?=20. 389, (x—5P+(H+22=20 n (x—?) +

+ y--2-5-2-)2—20. 380, (x—12+(y+2)?=16. 391, (x-+6)'+

384, . 885, 1) x24-y2=0;

(g = 3) =50 1 (x — 2002 + (g + 2)2 = 800, 302. (x—2)2 - (y—1)2=5
w(e=Z) +p+F) =2 s e-rru-1p=2

(x 487+ (0 + DP= 5. 894 (1= + =1y =25 w {3+ 30) +
(== ) o (48] B e
+g_.g.)2=;. 306. (x=5)+yt=16, (x-+ 15)! 4 42 == 236,

(= 274~ (2] (o= 2] - 2) = (2],

397. Vpasmenua 1), 2), 4), 5), 8 n (10) onpenensoT OKPYKHOCTH;
1) C(3; —2), R=5; 2) C(=2; 0), R=8; 3) ypasuerue ompepnenaer
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enRuCTRERBYIO TOUXY (5; —2); 4) C (0;5), R=V5; 5) C (I; —2), R=5;
6) ypaBHeHHE He oOOpRAENAET HHKAKOro reoMerprueckoro ofpasa Ha
MIOCKOCTE; 7) YPaBHEHHE ONMpeiejseT eXHBCTBERHYIO Touky (—2, 1),

¥
/-
-
*»
/R’a y-75=0 ¥ Y=Ii=0 i
A Y y 2
IA 7
Ky
.
7 z z S |
Puc. 87. Puc. 88. Pue. 84,
¥
v AN

Ton
K’_
TrF=f oy

Puc, 90. Puc. 91, Pac. 92.

8)C (— 7:-; 0), R -%; 9) ypaBreHHe He onpejenser HHKAKOTO reo-

MerpHaeckoro ofpasa Ha maockoerd; 10) T C (0; — é—), R =...L_
398, 1) IToayoxpymuocrs panyca Rw=e3 ¢ meHTPOM B Hasale Koop-
IMBAT, PACHOJOXEHHAaA B BEpXHER moJaymaocKoctH (pue, 83); 2) noay-
OKPYXHOCTh PaRHyca R==5 ¢ UeHTPOM B Haya/ie KOOPAMHAT, PACIOJO-
XeHHAw B HUXKHER moaynjockocTH (pue. 84); 3) noayorpyxHocTs
paguyca R == 2 ¢ HeHTPOM B Havadle KOOPAHHAT, PACTOIOKEHHAA B JAeBol

flonynaockocrr (puc, 85); 4) nonAyOKPYKHOCTb pagayca R == 4 ¢ menrpoM
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B HaYaJe KOOPIMHAT, PACTONONKEHHaa B npasolt noxynnocxoc'm (pae. 86);
5) noAYOKPYKHOCTb Pasuyca R==8 ¢ neurpom C (0; 15), pacnosoxey.
Han max npaMolt g — 15=0 (puc. 87); 6) moAYOKPY:REOCTb pamnyca
R==8 ¢ uerrpos C (0; 16), pacmonOMeHHAd nOR HPIMOA gy — |5a=()
(pre. 88); 7) moXyoKPyxHOCTb paguyca R==3 ¢ uerTpoM C (—2; 0),
PacmoIOKCeHHas BJAeBO 0T npaMoft ¥ + 2==0 (pue. 83); 8) noayoxpyxc-
HocTh pazuyca Re==3 c yearpoMm C (=2; 0), pacnonoxenHas Bapaso
or npavolt x -+ 2==0 (puc. 90); 9) MOAYOKPYKHOCTH ga,u;nyca Rexj
¢ menrpom C (g-2; —3), pacnosoxennan nod npamolt y - 3 == 0 (puc. 91);
10) noayokpyxHocTte paauyca R==7 ¢ nenrpom C (—b6; —3), pacnoxoe
JKEeHRAA BNPAaBO OT WpsiMol x4 H=20 (puc. 92). 399. 1) Bue okpyx-
HOCTH; 2) Ha OKPYXKHOCTH; 3) BHYTPH OKDPYXHOCTH; 4) Ha OKpYXHoCTH:
5) suyTpH oOKkpyxkHOoCcTH. 400. 1) 245y -~-3m(; 2) x4 2=
3) 8x —y=9=x0; 4) g4 1=20. 401. 2x =5y 19=0. 402. 2) 7;
6) 17; B) 2. 408, M, (—1;5) v M,(—2; —2). 404. 1) Ilepecexaer
OKDYXHOCTB; 2) xacaercs oxpygcnocm; 3) npozéona'r BHE or;gyxmocm.

- — ——— — — ,  — 2
405~ 1) k| < T 2) he= g 3 k|> i’ 406 T R2,
407, 9% +y — 3emm 0, 408, 11x — 7y —~69 == 0. 409, 2V'5. 410, 2 ~3y 4
+8um0, 3x42y—14wm0. 412, 2?4y’ 4 B6x—Oy—17=0,
418, 13x2 4 13y2 432+ 7ly==0, 414, 7Tx - 4y=0. 415, 2. 416. 10,
417, (x+3)24+(g=—32=10. 418, xr—2y+5=0. 419. 3x — 4y +

+43==0. 420, M,(——;-;-g- s d=m2VE. 821, xx+ gye=Re

422, (xy=a)(x—a)4(y; —P){y—P)=R2 423. 45°. 424. 90°,
425, (o) —ao)’ (B —B)’ =R+ RE 427, x—Y—5=0 g
Ix—y=5m0,428.2x+y=—8=0nx—2y+ 1l =0. 429, 22 4 y—
- Bem0, ¥=2y==0, 430. 90° 431. x4 % 4 5=0, 432, d ==735.

433, dem7, 434. d=V 10, 435, 3, 4368, 2¢f y—1'=O0 u 2x 4y -
F19me 0. 437, 22+ y ~ 5 =0 & 2x-Fy+5==0. 438, p = 2R cos (8 — 6,)
(puc. 93). 439, I) p=2R cos 0 {prc. 94); 2) p == — 2R cosB (puc. 95);
3? p == 2R sin 93 (puc. 96); 4) p=—2Rsind ?puc. 97). 440. 1) (2; 0)
[ _!_’! s ¥ L) == |* ——— _i
#R=%2) (5i5)n R=gi 3) (i) 0 R 4 (3: -3) =
Re=; 6) (3, -;‘-) H Rem3; 6) (4; —6-3'5) B Resd; 7) (4; --6’-‘) .
Remdq, 441 1) x4 ¢2—3x=0; 2) 224424 4y=0; 3) 22+ y* —
—xfyw=0. 442, 1) p==cosD; 2) p=~—3cosB; 3) p=5sin0:;
4) p==—sinB; B5) ps==cos@4-sinD,  443. p==Rsec (B;—-Bo}.

. 1 %+”Tz=-1: ) -5";-+—”§-s=1; E =t
)t anEr Lt Gt et -
8) f—;q—%ul; '9)31‘-;+%’-1 nnnn%+%—l; 10) g—:q.g-.;..:.
ws, D E4Lay 9 LaLmi 9 £ty
%) %%%’0..1;.5; %+g—;-1; 6) "7’+%=1. 446, 1) 41 3;
22n1;35ul;9V15a¥Y3; 5)%—3-2—; 6) -é-x%;?)ln-;;-;
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g)lud 9) -%- " -;;; 10) % m 1, 447.1)58 3 2) .F (—4 0),

Fo(6 05 3) emgy &) rm 22, 448, 16 xn. e 440 1) VE 1 3

Pue, 97. Puc, 98.

2) Fy (0 =2), Fa(0;2) 9) e=3; 4) yom k5, 450, -4-1/5-—5- k. en.

2
451. -t_— 482, Cwm, pne. 98. 483, (-3; —--g—), (-3; -g-) 454, Touxn
A, 1 Ag dexar Ha sannnce; Ag, A; B Ay — BHYTDH SJIHDCA; 423, Ag,

Ay, Ay 0 Ay ~ BHE Saauneca, 4585, 1) Ilonosuna sanunca —f% + %-- I,
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pacrodoxentasn B sepxued nomynaockoers (puc. 99); 2) mososwHa sx.
3 2
JHmICR fg- +g—5 == |, PacoN0XKeHHAs B HHXKHER NOAYMIOCKoCTH (pHe. 100);

x? ¢ :
3} noJoswuna SaaHNCa ___+y__ I, pacno/iGXeHHas B JaPBoOf mOAY.

2
naockocry (puc. 101); 4) nonosHna sauminca x"’+—=l pacmoso-

WeHHas 8 npasofi noaynaocroctd (pue. 102). 458. 15. 457, 8.
458, bx 4- 124y 4+ 10=0, x —=2==(. 4569, r,=2,6, r,===74. 460, 20,

d61. 10. 462. (—5; 3¥V'3) u (—5 —3V3). 463, (—2, VET) i

: ‘V‘QT) 2, 4
(—2, ——"'2'— . 464. 3 u 7. 465. l) §E+—9—==ll

;

g
R L 3)-’%+—~‘fi-t; Yy H+l=u \
D5 +E =t 0 Gt D+
468. 1) K_é_; 2) ﬁ 3) ﬁ

) 3 3
Z
prig
Prc. 99. Prc. 100. =~  Puc. 101 Pue. 102.
— 2 2
w. e=tLl. U CESE VR b
. 9)2 2 2 - D)2
a9, L 93) _I_(y-:-ﬁ'i) =1. 470 (x-!;3) +(y 2) .

a71. 1) C (3 —1), momyoecr 3 u V5, s=-§-—, ypaBHECHHS
JUPEKTpHC: 2% — 150, 2¢ 4 3==0; 2) C(—J; 2),' moayocd 5 ua 4,

g -g—, ypaBHeHHS RHPeXTpuc: 3x — 22 = 0, 3x 4 28 =0; 3) C (I; —2),

noayocs 2V 3 & 4, s=-;:-, ypasHeHHd AHUPeKTpHC: y—0==0, y-4-10=0,

- 3)2 2
472, 1) MMoaopuua saxuICa (x 253) + (v +7)

~==m |, paclofoXesHas

pag npasoft 4 7=0 (puc. 103); 2) monoBmHZ sanuiica _L_:%EE +
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o e (y-l) = [, pacnonowennas non npamofi y - 1==0 (puc. 104);

- 2 2
3) nonoBuHA SAAMOCE -f—ﬁ-}--w-i‘!i-l pacnonoxenyas s Jaesoft

9 —112
MOTYMAOCKOCTH (puc. 105); 4) monoBuHA snnKICA (x45) + . 9” =

4
pacnosoXeHHa® Bnpass> oT OpAMof x4+ 5=0 (puc. 106),
¥ ? /4
I/ £
¥ N
T y-7=0
& 1
Bl P> N
I
Puc. 103. Puc, 104.
y 3|
7 ?
= K &\
-7=0
/— Vacind
k ol z
Puc. 105, Puc, 108,

an. n.(—"---+25-1 9) 2% — Oxy -+ 2y — 3==0; 3) 68?4~

o+ 48xy - 82y% e 625 2= 0; 4) 11x? - 2xy 4 11y? — 482 48y — 24 =0,
174, 505 1 932 + 4% — 18y — 55 2= 0, 475, 4x21-357-+30% — 149+ 5000,
476, 42+ 54+ 14x 4+ 40y - 81 =0. 477, Tx? — 2xy - Ty? — 46x
2y + 71 =0, 478, 172° + 8%y -+ 239° + 0% 2 404 — 175 o=t O,

470, ¥+ 24* — Bx + 24y-+31 = 0. 480, (4 -3_), @ 2). 481. (3, 12')

rpsaMas xXacaercs saanzca. 482 [Ipamas npoxoawT BHe 89JaaHNCA,
483. |) Tlpavas mnepeceraer aaAAuNc; 2) NPoXOAKT BHe SJIIHMCA!
3) xacaerca siammnca. 484, 1) [Ipn gm < b - nepecexaer SJIHIC,
2) npu m == +.b ~~ kacaeTcs SAMENCa; 3) upn | m|> 5 — npoxonar nue

samHmca, 485, Ra1-bmmm?, 486, +i;§i-- 1. 488, 3x+2y—=10m==0
R3x+2 4100 489, x+y—5=0n x+y-+5m0 490, 2x =
g 120 0, 2y ]2 mn O f o F 491, M, (~3;2); d = VT3,
92, z+y=5=0 u z-d4y—10=0 40, 4x-5y- 10 we 0,
494, d =18, 495, 0+y _:n:m—-l-l-..: 496.

40"'%6
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2 2
499, %— + _yé_ == 1.V ka3 anne BocnosmsoBaTbes cBOfCTBOM Satmey,

2 2
chopmyaupoBanHmM B aanave 498. 500. x5 4 _y__ m ], VKasanyge,

Bocnoan3oBaThes cBofCTBOM SJIHIICA, ccpo%uynnponannum B safave 498,
502, 2x+4 lly~—10=0. Yxasaume. Bocuoxpzoparecs csoficteoym
sJNHNCA, cdmpnyampoaanmu B sapaue 501. B03. (3; 2) u (3; =2),

504. Rm F 508. 10,5V, 506. @ == 60°, 507, '16,8. 508, 60°,

2 2
6509. B smmnc, ypaBHeHHe KOTOPOro -f- +-£—-— 1. 810, #2 y2=1,

+ -1 512, qm-;—. 513. q-e—g— 514, q,—;, go=t
515, 1) L =1 ) Emdomn g 2 —Lmyy & L
""56"'"1 5) 36 ‘6% 6) 144 y;=l 7) I;—%i‘[
3}_—-t-y52-l 9) % g; L 516. 1) 36 3;4 -1
2) f;"%'"‘“ 3]' 1% '5%’""‘" 4 ';‘} g;""""
By X "2 £i'-;-u----n. B17. 1) a=3, bmm 2) a4, b= 1; 8) a4

5 5 1 1
E'==2, 4 a=1, b=15) a=7, b=7; 6) a=g, b=7;
7)) ae=— :13. b-%—. 518. 1) a==3, bm=4; 2) F,(~5;0), Fy(5; 0);

3) s-ﬁ-‘ 4) y=:l:ix' 5) x=:|:-2-. 519, 1) a=3, bdb=4

2 FiG=B) FG5) 3) ems ) ymzgn B y=zp,
1Y
: ‘
= I £
Pue. 107.

2 2
520. 12 KB, en. 521. 1) acms runepbons Z—— L= 1, pacnoxoxex-

HaA B, Bepxuelt noaymrocxoer# (puc. 107); 2) Bersp runepSoad

xt — L == = 1, pacnojoxennas B mmxzelt noxynaockoera (pue. 108);

2
3) BeTBb ranepboONn f; -%- 1, pactmoJoXeHHAd B JCBOR HOIynJaO®

218



%2 2
CKOCTH {pue. 109); 4) BeTh runepbolnt —— 35 %—-— 1, pacnoJoxens=

gast B BepxHeft mogynaockoerw (puc, 110). 522, x~4VE y+10=0

g x—10m0, B2 ry=2 o, r,;--mfT 524, 8, 525, 12. 526, 10,

527. 21. 528.(10 9) 10 _..._ . 629. (—6;4¥V3) u (—6: — 4V'T).

NP

Puc. 108, Puc. 109,
530. 21 n 26—k,  BSL Cw. pue. 111 532 1) o — H ey,
- ﬁ K 12. . 2- p + v x2 ; 32 8 )
3 * -x—-—l—a * ———L= L_
2) =yt==16; 3) 18! 5 I; 4) 7 3 1 wam Iy
2 2
wg’, o |5 5) fﬁ_.%_..i 533, e=V2. 534, e=V3.
16
x? _ (x— xo) _ly=ye
B35. 7~ 12 2 1536 ) a5 ™ 1. 540. 1) 55 15
— x ——
2) (xaz(i] _‘y 20) - — 1, ¥
541, 1) C(2 —=38), a=3, b=4, 41
g =5/, ypaBHeHHS RHpEKTpHC:
Bt —1==0, 5x—19==0, ypasuenus 8] ¥
' 12
\-3:/ e 4 |7
. * -lm-.-.%- a - g
Pue. 110. Pue. I11.

ACHMOTOT: 4x =~ 3y == 17==0, 424 3y4-1=0; 2) C(=5;1), a==8,
b=6, e=1,25 gpaaneuua JupekTpHC: x=— 1,4 B x== 14, ypaBHe-
HEa acumnror: 3x -4y 1l==0 & 3x—-4y+19=-0 3) C(2 ~1),
=3, b4, g=x=125 ypapHeHEA ZHPERTPHC Y== -~ 42, y==22,
YPaBHEHHA aCHMOTOT: 4x+3y-5=0 dx =3y~ 11=0 5642 1 Yacrs

219



(=2 (g4 1)

runepbons 3 — 7y = |, PacOooNeReHHAT HAX MPaMof

—3)2 — 7V
g+ 1=0 (puc. 112); 2) BerBp runePGOIH (x 43) --LQ 97)2 -

¥
’ ¥
+
o [® __z
Y Y I yz7=0 .
Puc. 112,

pacnosoxkenuan nox npaMofi y — 7 == 0 (puc. 113); 3) nernw runepbomy
(x~9¢ _ (y+2)2

w= |, PacnoNOKEHHAN BJEBO OT NPAMOH X — Y ==0

16 4 )
- — 2 2
(puc. 114); 4) vacre ranepBSoast (x 95) -~ ng) ws — |, paciv.o-
.o /4

-7=0 Y

A B
ij:’

N

A

//
z-9=4

1§

Pue. 113. Puec, 114,

-— N2
MEHHAR BAEBO OT npamofl ¥ — 5=0 (pue. 115). 543. l) x 1443) -

-12-}53’—=-1 ) 24xy+7y2--144-=0~ 3) 2y + 26 — 2y + Tm .
2 2

544, — ” 9 Y a1, 548, 25 -{%— =1, 546, 1?4y~ b6y —

—24y-47=0 547, 72 = By — 4?4 35 — 1817 =0, 548, 9131~

- 100xy -~ 16y° — 136x + 86y ~— 47 we 0, 549, xy== ? npH moBopoTe
2
crapuiX OCeR Ha yroa =~-45% xy w= ~- 32—- NpH noBopoTe Ha yroxd -+45°

550, ) C(0;0), ammpd -6 ypaBHeHHS acumnToT: x=0 B yw(;
2) C(0; 0), awm pwm3, ypanreHna acHMnToT: Xm0y y=0, 3) C(0; 0),

@ == § = b, ypasHerus achMaToT: x =0y =0, §61. (6; 2) = =3
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§52. (%5—, 3) ~= IpAMaA KacaeTca rumepSonaw. 563, [Tpamaz npoxozur

gue ranepGoant. 664. 1) Kacaerca runepSonm; 2) mepecekaer rumep-
goay B LEYX TOuKAX; 3) MPOXOAHT BHE runeploJH. B66. 1) IIpu
| m > 4,5 = nepecexaet runepboay; 2} upa m == % 4.5 - xacaerca ru-
pepGoats; 3) opu | m | < 4,5-~npoxozur ere runepSont. 568, k2a?—b=m?,

g57. S =Bl 689, 3r— 4y~ 10=0, 3z~4y+10m0,

560, 10x — 3y — 32 a0, 10x — 3y + 32 =0, 56l x4+ 2y = 4=,
8V5

z+ 2+ 4m0; d=—p—. 562 M, (—6; 3); _
d,% 13, 563. 5x— 3y — 16=0, \

¥
17 oy \
565. d-s—m-m. 566. === 1, \

, 2 2 2
3 _ A 567. X — & g
568. xom =4, xam4 ygm=m—1 u éu-l. Y7
572 .x_z._.g..z.-] 573 .x_z._..g..=-]
* b 4 ‘ 16 9 '

575. x4 Iy +6==x0. ¥Yxasauue, Bocnoaw-
30BaThCH CBOfCTBOM THIEPGOH, c?opugmnpo-
B&HHHL; B 3sagane 574, 577. x*— y*==16,

X2 Y 2 Y
578. T 1. 579, 25 ) 1. /
580. q=£. 581, ¢=2. 582, g =2, qa—é.

.r—£>

3 7
583. 1) jlwmbr; 2) Plem—yx 3) x’—-;-g; Puc. 115,
4) x?e=—08y. 584, 1}). p=3;, B nmpa-

BOf NOJYNNOCKOCTH CHMMeTpHuHo ocR Ox; 2) p==25; B Bepxuen
NOAYNAOCKOCTH CHMMETPHuRO OcH Oy; 3) p== 2; B AeBOR HOAYNNOCKOCTH

1
cuMMeTpHuno ocH Ox; 4) p==—; B RuXHER OONYNNOCKOCTH CUMME-

2 -
/4 05/
4 <
x *
0’ P - 0
« Puc. L186. Puec. 117, Puc. 118.

1puuno ocx Oy, 585 1) ylam dx; 2) g2 wm —=Qx; 3) x2cm g 4) x? == =2y,
586. 40 cu. 587, x2e=m =12y, 588, 1, Yaers napaboaw y®==4r, pac-
[10/103KeHHan B NEPBOM KOOPAHHaTHOM yray (pue. 116); 2{ YacTh napas
Gonnt {;‘*’- — X, paCnOJOXXEHHasg BO BTOPOM KOOPAMHATHOM YTaY
(puc, 117); 3) uacTp mapaboti y? == ~=18¢, pacmONONKEHHAT B TPeTHEM

»
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koopAuHaTHOM yray (puc. 118); 4) vacts napaBonu gﬁ=4x,_ paenono.
KeHHAf B YerBePTOM KoopAHHaTHOM yray (pue. 119); 5) vacrb nmapa.
6oanl x? == 5y, pacHoIoXEHRAs B NEPBOM KOOPXHHATHOM yray (pHc, 190);
6) wacTb napaGoant x? == — 25y, pacnoNoKEeHHAs B TPETHEM KOOPAHHATHOM

4

Puc. 119, Pme, 120, Puc, 121,

Pune. 122, Prc, 123.

yray (puc. 121); 7) vacth napabodsl x? == 3y, pacnolioXeHnas BO BTODOM
KoOpAHHATHOM Yray (pue. 122); 8) wacte napaGoan x?== — 16y, pace
NOJ0KEHHAS B YeTBepToM KoOpAHHaTHOM yr.ay (puc. 123), 689. F (6; 0),

4
y=-3=0
) _]‘y / 1
S 1/ Z 7 7
it | $
i
& N
__/ y+5=l 8
Puc. 124, " Pac, 125, Pue. 126..

:5591- ?)To. 5290. 212.( 591, 6.25)9(2. (9;B )122). (% T12).)559935. 1,,)2.,_%3::.
. w20 (X — Q)3 — )2 = —=2p (x=—0). 695, 1) (x—0)*=
-2p(yy-- )): 2) jrix----m)’)=—y2ao (y—p). 696 1) A(2; 03, p=2,

x—1m0; 2) A(%—; o). p=3, 6x — 13=0; 3) A(O; -%) p=3,
6y 4 11 =0; 4) A(0; 2), pn-é-,4y-9==0. 697, 1) A(=2; 1), p =2
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2) A 3), p=-:,-: 3) A(6; —1), p=3. 598. 1) A(—4; 3), p=:_l..;

2) A(l; 2), p=21 3) A(0; 1), p—%. 599. 1) Yacrp mnapaGoan

(y—3)* =16 (x—1), pacnonowennan nox npamofi y—3=0 (prc. 124);
2) =acte napaloin (x<4-4)2=9(y-+5), pacnoJoKeRHasm BNpaBo OT
npamofi x44=0 (puc. 125); 3) wacte napaGonn (x~—2)2=—2 (y—3),
pacnoJoXeHHan BAeso or npamoli x—2=0 (puc. 126); 4) wacrs napa-
6on (y+52=—3(x+7), ace -
noaoxedHas noy npamoi y4-5=0 4

(puc. 127). 800, x= -1—;;2—-3-}-7.

S a4 z
, !
8012.xyy1=-§9x2—;+3. 2602- x2+ .’/*5‘_0 %
+ 20y + §° — 6x 4 29 + 9 =0, -
603. F (9, —B).. 604. 4x2-—dxy-}-
+ Y2 32x 3 34y 4 89=0. 605.
(2. 1), (—6; 9). 606, (—4; 6)—nps-
Mad Kacaetcs mapaGoaun. 607. pa- -
Mafl H napa6oJa He mepeceKaloTCs.
608. 1) Kacaercs napaGoasr; 2) me- Puc. 127

pecexaer mapaGoJy B ABYX TOYKaXx;

3) mpoxonnT BHe napaGoan. 609. 1) k< -l-; 2} k=—é—; 3) k >-%-.

610. p=2bk. 612, yy=p(t+x) B813. x+p42=0 8614, 22—
— y—16==0. 615. d=2 V13, 618. M;(9; —24); d==10, 617. 3x —

—y+3=0 u 3x—2+12==0, 619. 5x—18y--25=0 620. a=1315—3.

621. (6; 12) n (6; —12). 622, (10; V'30), (10; — ¥ ), (& V&),
(2, —V6). 823 (2 1), (=L 4, (3+2VE: 7+g/’E) A
(3-V‘_3- 7—_@). 825, y-—18=0.

3 : 5 Yxasanue. Boc-
noJAbL30BATECA CBONACTBOM napabojin, chopMysupOBaHHHM B sajage 624.

18 9

68. D p=5—3cme’ ? P=FT3ms O D PerTpw
9 144 144

) P=—7Fosp %01 P ET13c0s 0’ o= 6+ 13cos@ °

631. p=l—_-:_%o-s-6. 632. 1) Sanane; 2) napaboaa; 3) BerBb runepo;
4) saamnc; 5) nlernb runepboax; 6) mapaGoaa. 633. 13, 12, 634. 8, 6,
635. ?;—m. ";m 636. Y¥Ypasmenmsg napemg:c: p==
=—E——p 2.; =g ypaane:na acnmnm; P=53inB—4 gos 5
T o oy T2 (6; —4-). (6; "'T)’ 638, (3;7,:“)!,
(3; —%a). 639, I) (-%-, n): 2) (p; -g). (P; ---g-). 640, p?=
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b* . b? o 2P COSH
S T=elcos? 0" 841. o s 0 — 1" 642 o gin?@ °
643, 8x 4 25y wa (), 644, 9x — 32§ ~ 73 a= 0. 645, ¥ ~— y =0, x 4 4y =0,
846, x-}2y=0, 8x—9y=0, 647, x4+ 2y=0, 2x~3ym=(,
654, 2x—Syw=(, 655, 7x+y—20=0. 658, x—8y=0,
2 —yo=0, 657, x=2y=0), Bx—py=m0;, x4 2=0, x4 y=0,
66l. y +2=0, 662, 2g =y 4 1 =0, 865, JInauu 1), 2{, B) 1 8) umeior
eJMHCTBEHHRH UeHTp, 3), #) — He AMEIOT LeHTpa, 4, 6) — HEMeT Gec-
KOHEYHO MHOro uenrpos. 666. 1) (3; —2); 2) (0; —5); 3) (0; 0);
4) (—1; 3). 667. B x=—3y —Gum() 2) 2x+%-2—0; 8) bx =y -
4 4=0.668 1)9x2 = 18xy 4+ 642+ 2=0:2) 622+ 4dxy+ 12 —Tm(;
3) dx24-bxy+y* —~5=0; 4) 4x’+2xg+6y’-|— I ==0. 669, l; m=%4,
n — Jdiofoe sHauenHe; 2} m =4, n=.6; 3) m=4, n=6, 670. 1) k=2,
2) ky==—1, ke==5; 3) npm Beex k%2 W YAOBJECTBOPFIOIIUX
HepaseqerBaM =~ l <k <5; 4) npu k<~ nnpr 2> 5. 671, x?—8y2 —
—4=={), 672. 224 xy+ y; +‘3y;—-0. 673. 1) DanantHueckoe ypasres

HHE; OMPEAENALT BJNHIC %— + %’_ = 1; O (5; ~=2) — HOBOE HauaJo;

2
2) runepSo/mueckoe ypaBHEHHe, onpeznesder ranepSory Té-y_s’;'- H
xf? yrz
O’ (3; —2) ~ HoBOE HAYaA0;, 3) SAAMOTHYECKOS YPaBHEHHAE ¥ + ?——l;
He ompeneasieT HHKAKoro reoMerpHueckoro ofpasa (asaserca ypasue-
HHEM <MHHMOrO sanamca®); 4) runepGOsHYEcKOe YpaBHEHHE; onpes
Zenger BHPOXKZEHHYI0 THIEPOORY — OaPY NEPECEKAOLIHXCS MPSMBIX
452 — y’2=0; 0’ (—1; =1) = HoBOE Hauano; b) sAnMOTEMECKoe YpaB-
HeHpe; onpejeaseT BHPOXACHHHA oaMMne (SAHHCTBEHHYIO TOUKY)

22 4 3;/2 — ’20 874 ;‘). 1) TanepGosHyeckoe YpaBHeHHE; omperenaer

renepboJy _xg_ - y’T-a l; tg @ == =2, cosq == -V-l—_5. 8in Qem— -]—/g;s—;

2) s/THIITHUECKOR YPABHEHRE; ONPESASeT SANHNC 16 4 %— == ]; 0 == 45°%
3) SMHNTHYECKOE YPaBHEHHE; OfpencaseT nmpoxmellmmﬁ s.u.rmncg -
2 2 .
CXHHCTBEHAYIO TOUKY X'° - 4y == 0: tg @0 == 2, O3 €@ =22 —==, 8iN} Q=2 ——;
314 Y KY -+ 4y g VE .'/-5
4) runepGoJHYeCKOe YDPaBHCHHE, OMPEAEnsieT BHPOXIEHAYIO THOep=

GoMy — Napy MEPECceXAONAXCH MNPAMBIX X2 = y’2 =0; ig = %—.
3 2

€08 O == ——= , §in ¢t =m ~—==; §) SAMUMTHUECKOE YpABHEHHE, HE ompe-

Vi v o P pe

AeJsieT HHKaKOro TreoMeTpHuecKoro o6pa3a (aBAACTCH YPaBHERAeM
m;mmoro SJNHICAY); B HOBHX KOOPOHHATAX €r0 YPaBHCHHE HMeeT Buj
--’E—— -+ y'2 ax e 1; 0= 45° 675. 1) TunepGonmuyeckoe; 2) sATanTHYE-
cxoe; 3) napaloduyeckoe; 4) SJAMEOTHYECKOe; 5) NapaGoaHaecKoe;
6) runepGosuueckoe. 676, 1) I'unepGoxmuecKoe ypasHEHHE; ompeaenser

*} B sanazax 674 1) -~5) o ecth yroa or nc;no:xuremoro Ha~
npasseRHa crapodl ocH aGenuce Ao HoBolt,
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ranepboiy, YypasHenHe KoTopoit mpuBOAMTCH K BHAY x”—-%—gat

nyTeM ABYX nocatz’maa-reabmx r;gac:ﬁ;;aaoaaunﬁ KOOPAUHAT: X == ¥ - 2,
mf—ly feel L g . 198); 2) saiHmTHYECKO®
y=j V—z- 7 V—2 (pmc ) 2) I

YPaBHCHHS; ONpENeAZeT SJVMNC, YPaBHeHHe KOTOPOrO NPHBOAWTCA

K BHAY g + y_g_ == | nyTeM ABYX NOCKeAOBATENEHHX mpeofpasopanuft

4 \yy 2 y VP e

Dy
&

i
Puc. 130,

= ¥ —~Y y f= x’+—-y‘
V2 Ve
(puc. 129); 8) rrmepGoamueckoe ypametenme’;2 onpe,ugeaaew rHAepaoIy,
ypasHeHHE XOTOpOH NPHBORHTCH K BRAY -%——- -‘%—=l nyreM JIBYX
NOCHeL0BaTENBHHX TNpeolpa3oBaHull KOOPAHHAT: Xx=F 13, ym=F—4

. Xy
B R= , fjo= uc. 130); 4) rhnepGoaHYecKoe ypase
7a B AT (» ) 4) p yp

goopauHar, x=X-—1, y=F41 =n
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NeHHE, onpeeNser BHPORALHHYIO rrneplony — napy nepecenaromnxcg

NPAMBIX, YPBSBHEHHE KOTOPHX MPHBOZHTCA K BUAY 2% - 4y’ == 0 nyrey
EBYX nocaen:’nif%nbmx npegi}pj?c;?annﬁ KOOPJBHAT: X==f — 2
Y j -
s i Foem ——ete (pHC, [31); 5) 3aaBOTHUCCKOR
y=9 Y10 g= V10 ®
YPAaBHEHAE; He ONPeJeaseT HAKAXOro I€OMETPHYECKOro 06pasa — «MHH-

MEH SJAJUICY; e€ro YpaBHEHHe NPHBOAHTCA K BHIY X 24 2y’ C— |
NyTeM ABYX NOCICAOBATEMBHHX Npeofpa3oBaHuil KOOPIHHAT: X =% — |,

y=ij u gnﬁ%;_-/_, §j == _ax']'f'—f:g_-; 6) saMIMMTHUeCKOe YDabHe-

nue; ONpeAesfeT  BbIPOXICHHEIH
SJAIHAC — eIHHCTREHHYIO TOUKY; ero

YPaBHEIHE MPHBOJIUTCA X BHAY 2x° +

+ 3y” 2 =a () myTeM ABYX MOCICAQBAs
TCJIbHEX NpeobpasoBaHull KOOPIH-
e y'
RarT: x==-x, =2
y=17 —]7?‘:

_EEY gy BB
j=2— 67 ) 5 +%

7,

-

v

08y

== | — saqunc; 2) 9x2 — 16y 2=.':': —
runepGoJa; 3) x2 — 442 = 0 ~ BBLPO=

KieHras runepbona — mapa nepe-

CEKAIDMWIHXCA TNPAMHX, YPaBHEHHT

KOTOphX x— 2y=0, x4 2y=10;
4) 222 3y?=—1 — eMHIMH
Puc. 131 3/HNCY; YPABHeHHE HE Ompenefser

) ' HHKaKoro reoue'rpnqecxoro ofpasa;

5 %+ 2y% =0 — BHpOXKACHAHN

DAMHIIC; ypannenne onpenem;e'r e AHHCTBeHHYK: Toqu — Hayajlo Xoop-

AkHaT, 6) 5 + -—-— = | — yaaunc, 7) T i r}mepﬁona;

2
8) f-~+y2==1—-an.rmnc 678 1)3uL; D38 2 8 I r =, € 3x %
""'.l)xm2.y 3Nx=18,y=~3 S‘xua,;m:--l 4)xr-w-—2 7RSI
880. )21l 295u ;34241 5 5 88; Yst+y—1=0,

Ixdy+t=0 2) x—4y—2=0, x—-2g,'+4.=r0 3) x—y=0,
x—3yw=0, 4 x+y—3=0, x+3y+3—- . 682, 1) Smnc,
?2) runepfoaa; 3) napé nepeceKanNIEXCE NpsMHY (DHPOKIEHHAS THREp-
7o4a); 1) ypaBHEHHE (€ ONPeAeNAeT HUKAKOro reome-rpuqecxoro ofipasa
{(«voiuMuit saaunc); 5) rouxa (smpoxaexumdt saanmc). 689, 1) ITapa-
Sovtivecioe ypaauenae, onpenedaer nmapao.ay, YpaBHeHHE KoTopoh

NPUBOIMTCY X BHAY y”* =2x” AyTeM ABYX MOCAEAOBATEBHEIX mpe-

O6pasoBaHHUR KOOPAHHAT X m_:.ffs"'_:ay'., o 3x'5-- 4y

X=x"=3, y=y¢"+2 (puc. 132); 2) napaGonuyeckoe ypaBseHNe;
OUPEARARET BolPOMIACHHYI0 napadoay -~ napy napaianeIsHBIX NPSAMBIX,
VYDABHEHHE KOTOPHIX MPHBOJHTCA K BHAY x"' ! ng're\f AByx noc.ne,n.o-

BATEALHLIX Mpeo6pa3oBanRll KOOPAHIAT: X == 2¢ + 3y’

Vra"‘ Vi3




p ¥ =x"J V'l":-] . Y'=y" {puc. 133); 3) napadouineckoe ypapnenwe;

ne ompenSNfeT HUKAKOrO reoMeTPHYECKOro 06pasa; HMPUBORHTC K BULY

"4l =0 myTeM JBYX DOCICOBATEALHHX npeoSpasonaHm xoopsunarf
4y 4x+3y 0y 4690. 1) g2 =6

5 ’y _x”,y=y"'.ﬂ o)y'—x-"{

napafiona; 2) y?==25— aupo}x,u,etman napaoJa — napa napaiessHHX

g h
N\

Pue. 132. Puc. 133.

NPAMBX, YPABHEHHT KOTOPHX y — 5w (), y 4 5=0; 3) y2 == 0 - Bupo-
XACHHAA uapaﬁo.ira — mapa CJAHBIMHXCS MPSMHX, COBMAJAIOIIHE € OCHIO
abeuuce, 693, 1) (x-2y)2t4x+y—=~15m0; 2) B~y —x--
+ 2y~ 14=0; 8) (bx — 242 4+ 3x ~ y 4- 11 =0; 4) (4x - 2¢)2 — 5x 4~
+ 7y=-o B) Bx—Tyl+3¢—2 —24==0. 697.1) 3, 2) 3 V2%

V_ass ) 2x+y— 5—0,2x+y—l=-0,2)2x-—3y-!-=0

2::—3 +11==0;3)5x—y —3==0, Bx —y -+ 5=0, 700., x—3g+
-}-2—0 2) 3% - 5y 4 7 = 0; 32 4 =2 —0=0. 701 (x4 y?)
~ 202 (%% — y”)-—-a*-—-c‘ 702, (2% 4 y?)? =202 (x*— y*); p? == 2a% c08 20.

703. p®==S5sin20; (x*4 y?)?=2Sxy. 705. pom -:-’59 Hpo=-— %B,
— 2 oy p3, A 2 2} cm A3 3 = a .
706, (2r—x)y?=2% 707, x(a®+y?) =45 708. p —m b

%224 (x40)2 (x2—0%) =0, 700, p == éﬁaé_é tatg; 2 [(x40)24y2]=aly®

710, p == 230080 £ b; (x? + y? ~ 2ax)% = b2 (x2 4 y?). 711. p=aJ sin 29|;

713, p=w===at:os3 (x’+ y2)? = qx?, 714, x=a(cost
y—a(smt-—-tslnt) 715, x=a(t—sinf), y=a(l —cos f);

x+Vy (%a —y)uaarccos-—a-y—. 716, x = qa (2 cos i — cos 2/),
y=a(2sint~—sin2f); p=2a(l — cosH). 7. x=(a4-b)cost —
a+b . .. a-+
L y=s (a4 b)sint —asin L 718, x = (b—a) cos !
—a

(x2 4 y2)3 ==4a?x2y 712, xemqcos®l; y=asin*§
i ! sin t)

= ac0s

i L, y=(b=~a)sin{ - a sin b

- a cos b L
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YACTb BTOPAf

720, 1) (4 3;0), (—32;0), Touka C sqexur na mnockoern Oxy,
cJre oBATeAbHO, €8 TIPOSKIAA HA 9TV MIocKOCTh ¢ HeH coRnagaet, (0; 0; 0);
2) (4 0;8), (—80{1), (2;00), Toska D nexnr Ha naocxocr Orz,
cleIdRATCABHY, 8¢ MpQeKuns Ha 9TY mnJockoets ¢ Heft coenajaer
3) (033 5), (0;211), {0; ~3;0), Touka D xexmur Ha mrockoctH Oy,
ce NPOEKNAS Ha HTY NJOCKOLTS ¢ Helt conmangzer; 4) (4 0; 0), (—3; s 0;,
(2 0; 0;. (0; 0; 0)3 B) (0; 3; 0), (0; 2;0), (0; ~3; 0), (0; O; 0); 6) (0; 0; 5),
(0; 0; 1), (0; 0; 0), Touka D JNeXHT #a OCH ADMMKAT, C/eAOBATEJBbHO,
ee n%oemna Ha 3Ty Oocb ¢ Heit coBmaxaer, 721. 1) (2; 3; —1),
8 —8 —2), (—81 1), (a3 &5~ ¢); 2) (2 ~8; lz, (5 3; 2), (—3; —2; —1),
a —=b el 8) (=28 1), (=5 =3 2), (32 —1), (=a; b c};
4) (2; =31 —1), (57 3; —2), (—3; ~2; 1%. (a3 = b; — ¢); 5) (—2; 3; —-1),
(—5; =31 —=2), (3:21), (—a;be=c) 6) (=2 ~3;1), {-—5; 3; 2),
8; =2 —1), (=a3=0b;¢); 7) (=2; =3; —1), (—5; 3; —2), (3; —2; 1),
— a5 = by = &), 722, (a; &; — a), (a; ~ a; a), (— a; a; a), (—a; —a; a),
723. 1) B nepsoM, TpeThbeM, MATOM H CEALMOM; 2} BO BTOPOM, geTBEps
¥0M, IICTOM H BOCHMOM] 3) B MepPBOM, METBEPTOM, IIECTOM H CE/BMOM;
4) Bo BTOpOM, TperbeM, NMATOM H BoCbBMOM; B) B TepBOM, BTOPOM,
¢cebMOM H BOChMOM; 6) B TpeTheM, UETBEPTOM, NATOM H IlNecTOM,
724, 1) B nepsow, TperseM, NATOM H ceJbMOM; 2) BO BTOPOM, TPeTbeM,
fiardM B BOoChMOM; 3) B MepPBOM, BTOPOM, CEIbMOM H BOCBMOM; 4) B nep-
BOM, TPETBEM, IIECTOM H BOCHMOM; 5) BO BTOPOM, UETBEPTOM, NATOM H
CeibMOM. 725, 1) (=3 3;8); 2) (3; 3; —3); 3) (—3; 3; —3);
4) (—3; —3; —3); 5) (3; —3; —3). 726. 1) 7; 2) 13; 3) 5, 727. OA=6,
OB =14, OC =13, OD =25, 780, & MyM:M, — rynolt. 732. (5; 0; 0)
n (—11; 0; 0). 733. (0; %; 0). 734. C (3; —3; ~3), R=13. 735. (2; —1; —1),
(—1; =2; 2), (0; 1; =2). 738. 7. 737. xo=d, yeee1, 2=3,
738. C(6;1; 19) = D (9; —5; 12). 739. D (9; —5; 8). 740. Uerpepras
BepUIHEA MNapaaiesorpaMMa MOXeT COBRAZaTh ¢ ofgMof HS Tovek:
Dy (—3; 4 —4), Dy(1; —2; 8), Dy (5; 0; —4). 741, C (13 5; 2), D(3; 2; 1),
E(5; —1;0), F (7 —4 ~1), 742. A(~1;2 9), B (8, —4 ~2). 13, 5V 72,

744.%'Vﬁ. 745.x=_x|+?¢z-l;xa+x4’ y=y1+y2-l4-y3+y4’

PR +_’Zz.1_' Skl 748, 1w TUXL T Maks b maxs + mix,

. my =+ my =+ mg 4+ m, ’
Mgy -+ Moys  msys - mays a2y 4 Me2y ++ my2s - myz,

4= my-me 4 materity my + mg - mg + m, *
747, (% —30), (1;0;2), (0:34). ™8 |aj=7 = 749, z2=2x3,

750, AB == {—4; 8; —1}, BA=={4; ~3; 1}. 751. N (4 1; 1), 762, (—1; 2; 3).
758, X=V32,Y =1, Ze=wl], 764, cos @ = — cosﬁ=—%,

257
cos?=—-%. 755, cosau—l%—, gosﬁnl—S, cosy=-%-.

756. 1) Moxer; 2) e Moxer; 3) Moxer. 767, 1) He moxer; 2) Moxers
3) me Mmomer. 758, 60° mam 120°. 789, a=={i; —1; V2} nm
a={1; —1; —~V3}. 760. M, (V3; V3 V3), M=V =V3; -V
761, Cw. pue. 134,  762. |a—b[=22. 763 ja - 6]=20.
764. |@ 4 b|==|a = b|==13. 765, |a + b| =V 129 ~ 11,4, | — b| = 7.
766. |a+b|=V10~44, |[a—b|=7. 767. 1) Bexropu a & b

228



ROMKHEL GHTH BAANMAO NEPNEHAMKYJIAPHE: 2) YroT MeXay BekrTo-
payu @ 7 & JoameH OGHITH OCTPHIM; 3) yroX Mexay BeKTOpaMH @& r b
JOTKEH GHTb TYNHM, 768, [@|==|b]. 789. Cwm. puc. 135, 774, |R| =18

715. 1) {1 1185 2) {5 —3; 6% 3) {6 —4 12 9 {1; -1, }=

2 ¥
5 {0; —2; 12}; 6) {3; —'-g—; } 778. Bekrop b naunHnee BEKTOpa @

B TPH DAl OHH HANDABJCHH B TDPOTHRONOKOXHEE CTOPOHHL

Pune. 135,

777. @ =4, B = — 1. 779, Bekrop AB B apa pasa LIHHHER BekTOpa CD;
OHH HANpaBJCHH B OAHY cropoHy. 780, a“-{ =3 ""?'; -3 }

7
781, a°-{-l%-; -i%-; --i—?,;-} 782, a4 6|{=6 la—b]|=14.

7883. d == — 481 - 45] — 36k. 784, ¢ ={—3; 15; 12}, 783. AM==(3; 4; —3},
BN = {0; —5; 8), CP ={~3; 1;0}, 787. a=2p +5q. 788, a=2b +-¢,
byt — 5 €, C== = 2b. T80, p =20~ 3. 790, A wab -+ 50,

ETV=-;-a—b, Eﬁ:——;—b—a, rne M, N m P — cepenunsl CTopok

rpeyromsunka ABC. 781, AD==LIAB — 74C, BD = 1048 — 74C,
CD=11A8 — 8AC, AD 4 BD 4 CD == 32AB — 224C. 793, ¢ = 2p —

wn3g4-p, 794, d o= 20 —=3b + ¢, ¢ == — 2a-+3b-+d, b _%a + % c...;_d,

a =%b -5 -%-d. 795. 1) —6; 2)9; 3) 16; 4) L3; 8) —61; 8) 37; 7) 74,

796. 1) —62; 2) 162; 3) 373. 797. CyMma KBajgpatos muaroHatedt nae
bannesorpaMMa paBha cyMMe KBALPATOB 6r0 CTopod. 788, — ab =m ab,
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KOrZa BeKTOPH & H b KOMMMREAPHH H HMEIOT TPOTHBOMOJOXKHHE wma-
ppantenus; ab==ab, Xorga BeKTOPH @ H b KOJNIHACAPHH H HMeoT
OAMHAKOBHE HampaBderust, 799. [IpH yClIoBHH, 970 b MepneHAuKyRspes
X BeKTOpaM & H ¢, U TdKe B TOM c-gqae, KOrJA BEKTOPH € H ¢ X0~

auneapust. 800, @b+ be - ca == 801. ab + bc -+ ca=— 13,

802, | p | == 10, sna.a-ﬂx%. S04, |a|=]56). sm.B'B-%%c—o.

808. o == arccos%. 809, @ == arccos (-— -;-). 810. ITaockoern, nep-

NeHNMKYAsPHAT K OCH BEKTOPa @ H OTCeKaloltan Ha Heft orpesok, se-
o
JAUYKHHa KoToporo, CydTast OT Touxd A, paBHa TaT* 811, Tlpamasn

gepeceqenus IVIOCKOOTS !, MepneHAUKYIAPHHX K OCAM BEKTOPOB @ ¥ b
OTCEKAIOIHX Ha 9THX OCAX OTPE3KH, BEIMUANH KOTOPHX, CYHTaf OT

TOYKR A, PaBHH Tz—-l- H -l%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. 4C)-BC=
e (—70; 70; —350} ® AB (AC.BC)={—78 104; —319}. 815, 3l

816. 13. 818, ¢ = —6. 819. cos@=-§§1-. 820, 45°. 821. arccos (— %)

6] - 12k 826, x={-—3;3;3}, 827 x={2; —3;0}. 828, x=2 4
o} 3] — 2k, 820, V3. 880. —3. 831, —5. 832, 6. 833, —4. 834, 5.

14 14 7
835. _llo 836. X“--haﬁ", Y—__a"’ Z=_§l 837| 3-

838, —6. 830, [[ab]|=15. 840.|[ab]|=16. 841. ab= 30,

842, 1) 24; 2) 60, 843.1) 3; 2) 27; 3) 300. 844, Bekropu a u b
JOMKEHN OHTb KOMIWEeaphH. 846. B cayuae nepneHAHKYJMapHOCTH Bek-
TopoB e B b, 850, 1} {5 1; 7% 2) {10; 2; 14); 3) {20; 4; 28].
851, 1) {6; —4; —6) 9) {—12 8 12} 852, {2 11;7). 853, {—4; 3; 4},

;. ii . 3
854. 15; €0S G == =, cos; =~ g OSY={E 1855’. 28; cosa==-4—-—,
cosf=— =, cOsy==—, 866, ¥ 66; cos 0 = —, COSP == e~

B 7 v 7 V66 ! B 66 ’

cosy=-—-]-/~z§. 857. 14 kB. ex, 868. 5 859 singe= 5]2/:ﬁ.

860, {—6; —24; 8). 861, m == {45; 24; 00}. 862, x={7; 5; 1},
864, [[ab] ¢) w= {7 14 =7} [a bc]]==f1 »13; 19}, 865, 1) ITparas;
2) aepast; 3) aeBast; 4) npasas; 5) BeKTOPH KoMnJamapue; 6) Jesas.
866. ‘abc =24, 867, dbc= +27; gHaK mAOC B TOM caydae, XorAa
TPOHika BeXTOPOB @, &, ¢ npaBad, H Mumyc -~ Korga 9Ta Tpo#xa xesas.
868. B roM Cayuae, Xorfa BeKTOPHW 4, b, ¢ B3aUMHO MEPIEHIHKYIAPHH,
873. abe == — 7, 874. |) Kovnaanapuni; 2) H& XoMMJIGHAPHH; 3) KOM=
niaauapeH. 876, 3 xy6. ex, 877, lgh 878. D, (0; 8; 0), Dy (0; —7;0%
881, X = w=§, }}===-—-_8,2——8, 2, Be B @ H ¢ JOMXHH GHTH
KO/VIHHESDHH HAH Rertop b .Joaxey OLTL hepneHAHKyJMPeH K Beks
fopam @ u ¢. 885, Tourm M, M, -M, néxar Ha moBepXHoCTH, TOYKH
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Ms, Mg, Mg He nexar na Helt, Ypannenue oapegenser edepy ¢ menrpoM
B HayaJe KOOPAHHAT H DPajuycoM, paRHHM 7. 888, 1) (I; 2;2) u
(1; 2; -—2;; 2) HA XaHHOW TOBEPXHOCTH HET TaKof ToukH; 3) (2; 1;2) #
(2; —1; 2); 4) Ha maHAOX MOBEePXHOCTH HET TaKoRt .rouxu. 887, 1) Ilao-
ckocrs Oyz; 2) maockoete Ox2; 3) naocxocts Oxy; 4) NA0CKOCTh, Na-
paanesnbHas maockoeTd Oyz H Jexamas B GAHXHEM NOAYNPOCTpaHCTSS
Ha PACCTOSHHH ABYX eAHHHML, OT Hee; D) MIOCKOCTh, NapaLiedbHas MI0=
ckocTH Oxz W JeXamas B JeBOM NOAYNPOCTPAaHCTBE HA PACCTOSHHH
JIBYX eAMHHE, OT mee; 6) nurockocTs, mapasnensHas maocko¢tH Oxy o
JAcxamast B HUXKHEM NOJYNPOCTPaHCTBE HA PaCCTOAHHH NATH eHHHIL
or nee; 7) chepa ¢ NEHTPOM B Ha%a e KCOPAHHAT ¥ PajuycoM, DABHEM bj
8) chepa ¢ menTpoM (2; —3; 5) u paauycoM, PaBEHM 7; 9) YpanHeHHS
onpenenseT eANHACTBEHHYIO TOUKY — Hayando koopaunar; 10) ypasHexue
HHRAROrO reoMeTpHyeckoro o6pasa B mpocrpaHcrBe He onpenesaer)
11) naocKoCTh, KOTOPAA ASAHT NONONAM ABYrPaHHHR YIOM MEKAY NJIO=
ckocramy Oxz, Oyz u npoxogur B 1, 3, 5 v 7 okranTtax; 12) n/ocKoCTh,
KOTOpasl ZEJHT nomosaM ABYrpanmuft yroa mexay miaockoeravu Oxy,
Oyz wn npoxoiur Bo 2, 3, 5 ¥ 8 okrautax; 13) naockoeTh, KoTOpast
JeAHT nONOJaM ABYrpaHHbil yroa Mexay miockoersmu Oxy, Oxz H
npoxoau® B 1, 2, 7 1 8 okrantax; 14) naockocra Oxz u Oyz; 15) nao-~
ckocrs Oxy # Oyz 16) niockoet Oxy H Oxz; 17) coBokyoHOCTh BCEX
TpEX KOOpAHHATHHX maockoctefd; 18) naockoers Oyz # UJMOCKOCTDH, Ia-
paanesbHas niaocxoetd Oyz ¥ nexawas B GaHXHEM [MOJIYNPOCTPaHCTBE
Ha DacCTOSHUHM ¥eThipeX eAuHHI oT Hee; 19) naockocrb Oxz u Mo~
CKOCTb, KOTOPafl AEJHT MONOJAaM ABYTPARHHN Yrog MeK3y MA0CKOCTAMH
Oxz, Oyz n npoxoxut B I, 3, 5 ¥ 7 oxTaurax; 20) niockocers Oxy H
NJAOCKOCTH, KOTCPAS ACAHT MONOJAM EBYrPaHRHR yroa Mexay nJaocKO«
cramy Oxy, Oxz w npoxoZut B 3, 4, 5 1 6 oxranrtax. 889, x2-4 y24 2=/,
890, (x—)2 4 (y—PB) 4 (z— )2 == r2, 891, y-3=0, 892, 22 —7 =0,
893, 2x+43=0. 894, 20y - 53 == 0, 896, x4 g2 22=gq?,

v 2 2 2
806, x2+4 g2 - 22 =02, '897. x4 22==0, 898, -f§-+-¥9—+—§§=-l.

xz y3 * 22
899. STy + o= 1. 900, Touku M, M, nexar Ha BaHHOR

JHHHY; TOUKY Mo, My ue mexar ma nefl, 901, Jluuun {) n 3) npoxoxrsr
Jepes Hauano Koopruuat. 902, 1) (3;2;6) u (3, —2;6) (3;2,6) n
(—3; 2; 6); 3) na gannoft nuauy HeT Taroft Touku, 903, 1) Ocb anauxar;
2) ocn opaunaT; 3) och aGenmee; 4) npaMast, DPOXOASIAS gePe3 TOUKY.
E2; 0; 0) mapamrtensio ocH Q2 5) mpamasi, NPOXOASLIAS Jepes TOUKY.
—-2; 3 0; napaaneasio OcH O2; 6) npamast, MPoOXoAMas gepes TOUKY.
{5; 0; ~2) napaaaessHo ochn Oy; 7) mpsamas, OPOXOAALAA Yepes TOYKY
(0; —2; 5) napaznexsbno oca Ox; 8) OKPyXKHOCTh, JeXKalZas Na MJO-
ckocrd Oxy, ¢ UEHTPOM B Hauale KOOpAMHAT M PAaNHYCOM, PaBHHM 3;
0) ORpYXHOCTb, JeXallad Ha IJOCKoCTH Oxz, ¢ NEHTPOM B Havaje
ROODAHMAT W pajguycoM, parEuM 7; 10) okpYXHOCTb, MeXKaBIAA Ha NJIO+
¢koetH Oyz, ¢ UEHTPOM B Hauase KOOPAHMAT H paiuycoM, paBHHM 5f
11) orpyXHocTh, JAeXKamafg Ha NJAOCKoeTH 2—2=0, ¢ ueHTpOM
B Touke (0; 0; 2) w pamuycoy, papuum 4, 904, x2 f 2 -+ 22=9, y=0,
905, x?+y2 42225 y+2=0. 903. (x—5)2 4 (y -+ 2) -}~
(2= 1)2 w169, x=0, 907. 22 4 y2 4+ 22 == 36, (x — )2 (i -+ 2)2 =
+ (2 — 2)t =25, 908, (2; 3; —6), (—2; 3; —6). 909. (1; 2; 2), {—1;2;2),
910, 1) IJuamuppuueckast HOBEPXHOLTs C OGPAYIOUIAMH, Napatie/be
HuMH ocH Oy, HMelomas HampaBadlouleft OKPYXIOCTh, KOTOPAS HA
naockocTd Ox2 onpegeisieTcs ypaBHEHHeM X2 4 22 em 25 2) nuaunzpus
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yecKad MOREPXHOCTH ¢ ofpasylomuMy, mapataebruMi och Ox, nvelo-
was Hanpasasiodeit ?.u.rmnc, xoTopr#l Ha maockocetd Oyz onpenensercs

2

ypasHeHHEeV %5_"-%“ 1; 3) nAHEEpHYECKas MOBEPXHOCTL ¢ ofpa-

3yIOIHMH, napaaaeasneMe oct Oz, uMeomas ﬂanpannmomeg runegﬁoay,
!

KOTOpaf Ha maockocTH Oxy onpenenseTca YPaBHEHHeM -f—s- -*—g-n 13

4) muAEHApHuecKas TOBEPXHOCTh ¢ OOpasyiolHME, mapasienbRLIMA
ocx Oy, nMeoniaa BanpaBasiomen napadoay, koropas ua naockocru Oxz
onpeneaseTcs ypasHeHHeM x? == 62 5) LHAHHJDHYECKAA TIOBEPXHOCTH
¢ ofpasyomuMy, napaaneabHLMH ocH O, HMeouas Hanpasaswomelk
napy npsMBX, KOTOPHE Ha NJA0CKOCTE Oxy OnpefedaTioTCs yPaBHEHAAMU
x==(, x— y==0; 518 DHAKHAPHUSCKAA NOBEPXHOCTH COCTOHT H3 JBYX
nAockocTeR; 6) NHARHAPHGECKAas MOBEDPXHOCTh ¢ OGPA3YIOU{HMH, Mapan-
JedbusiMu ock Oy, HMeomas Hanpaasomed napy npsMeXx, KoTopme
Ha NAOCKOCTH Ox2 onpeienaiores YPaBHOHHAMH X — 2==0, x - 2m=(;
9Ta DHJIMAAPHYECKas MOBEPXHOCTb COCTOHT H3 ABYX miaockocrefl; 7) ock
aGcuuce; 8) ypaBHeRHe HHMKAKOTO TeOMETpPHYeckoro o6fipaza B Tpo-
CTPaHCTBE He onpepenasder; 9) MUAMHAPHUECKasd MOBEPXHOCTH ¢ 06pa-
SYIOWKMH, NapaanesbHEmMy ocH Oy, uMmeroman Hanpasasowedl oKpyK-
HOCTh; HamPaBaslomas Ha naockocry Oxz onpeieaseTcs ypasHeRHeM
x4 (z~1)2=1; 10) unaenapHueckas NOBEPXHOCTE ¢ O5Pa3yIOUIHMH,
napanaedbHEME ocH Ox; aanpan.znammaa Ha nJaockoctH Oyz ompepe-
naerca ypasuenuem y2 - (z + -é—) = -%-. 911.1) £24-5y*—8y—12=0;
2 424522442 —60=0; 3) W—2—2==0. 912, 1) 8x2 4 4y% —
—36x 4 16y = 3u=0, 2=0; 2) 2y =22 — 7 =0, y == 0; 3) 49% -} 822+
H4-16y 4202 —31 =0, x =0, 913, x—2¢y 43243 =0, 914, 5x—3z=0.
£15. 2y —y~2—6~0.918. x —y~324+2=0. 817. x4+ 4y -+ 72+
- 16=0, 919. x—y—2w=0, 921, 3x43y+2~—8=0.
923. 1} n={2; —1; -2}, an={2X; —A; —2)}; 2) na={l;5; ~1},
n=={A; 54 —A%; 3) n={3; —2; 0, n == (3%; — 24; 0 4) n == (0; 5; —3),
ne=af{0; 6A; —31; 5) a={1;0:0}, n={1;005 6) n={0,I,0]
n =={0; A; 0}, rae A — Jo6oe wHCa0, He paBHOe HyJlo, 924. 1) v 3) onpe-
JeJIoT nNapasiessHble NaockoeTH, 925. 1) u 2) ompeneasor mepnemgu-

KYJASpHLE miaocKocTH., 926, 1) I=3, m=—4; 2) I =3, m'==—%;
i i . i .__L 1
3) z=--3-3-,m--—1-f5—. 927. 1) 6; 2) =-19; 3) 7. 928, 1) =«

2 1 3 T, 2
LR 2) R Bk 3) -5 4) arccos g ¥ ©—arecos 7=

929, 4x — 3y 4 22m= 0, 930, 2x — 32— 27 =0, 931, 7x —y —Ez=0.
932. x4+ 22 —4==0, 934, 4x — Yy~ 22—-Q==(). 936. x =1, y=—2,
z=x2 939, 1) a%7, Da=7,b=3;3)a=7, b3, 940, 1) 2 —3=0;
Ny+2=0 3)x+5=0  94l.1)2F2=0; 2)3r42=0;
3) 4x4+-3y=0 942, 1) y+42+410=0; 2) xemz—1=0;

3 x4+ y—13=0, 943. (12;0; 0), (0; —8; 0), (0; 0; —6).
o4, T+ L+ Zp=1.Mba=—4, b=3, c=%. 948. 240 K=, ea.

i ST BT g XalL 2

950, %+ 5 -+ 2+ 5=0. 951, 2% — 21y - 22 + 88 =20, 2¢ — 3y — %24
4 12220, 962, x+p+2~9=0, x ~pg—zg-+1=0, g~y 4 2—3=0,
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3 y—2~=5=0 053 2%~ y=— 32—~ 15=0, 954, 2x—3y + 2—6=Q
985. x ~ 3y — 22+ 2=0. 956, [mockoern 1), 4, 5), 7), 9), 11) u 12)

1
3a3aHK HOPMAJLHHMH YpaBHeHHsMH. 957, 1) -g- X - % ¥+ 3 2—6=();

6 2 2 3 6 t1
2) -——3—x+-7—y-—-,i-z—3-=0; 3) -,i-x--:?-y--?"‘z—ﬁ-o!

I I A 5, 12 .
) grtgy—ge—g=0 §) —-ﬁ-y+-l—3-z—2==0. 6) g *

._—-y--g--ﬂ; 7 =~=y—2=0;, 8) x~5=0, 9) 2=3=0

10) z"'"é"’“- 958, 1) 6 ==60°, B =45°, y=60°, p=5; 2) o= 120°
B=60°, y=45 p=8 3) a==45° P=90°, y=45, p=3VT]
4) g ==90° § == 135° y==45° Pa-ﬁ; 5) o == 150°, f=120°, y=90°,
P=5; 6) G-=90°sﬁ=90°,y-=00,p=.2;7)azlsoo’ﬂﬂgo.,'vngoo’

p=gi 8 wm=00, p=180, ym90 pe=s; 9) a==arccos 7,

B-:n—arccos-?-, 'vwarccos-%—, p==2; 10) a=n-arccos%,
Bre=n— arccos-?—, vwarccos-g-, p—-;—. 959, 1) = ==3, d== 3

2) §=al, d=1; 3) =m0, d=0—rT0uka M; JAeXuT Ha INOCKOCTH}
4) b= 2, dem2;5) 0==3, d==3, 960, d=4, 961. 1) [To oguy
¢TopOHY; 2) Mo OXHY CTOPOHY; 3} mo pasike CTOPOEN; 4) N0 OZHY CTOs
poHy: 5) Ho pasume CTOPOHLI; 6) nO pasHiule CTOPOHH. 964, 1) d=m 2

9) dm=3; 3) dm6,5; 4) dem1; 5) d ==05; 6) d =—, 965, 8 ky6. ex.
966. YC/I0BHIO 8ajaud YAOBJAeTsopmoT xBe Touknm: (0; 7; 0) m (0; —5; 0),

967, Veaosuio sagzaud yaosiersopsior ase Toukw: (0; 0; —2) m (O; 0;

- -%-). 868, Yeaobuo sajgaun ygoBreTsopsaioT ase Toukm: (2; 0; 0)

H (‘}f;": 0; 0). 969, 4x — 4y — 22 4~ 15 =0, 970, 61 4 3y+22 + 11=0,

971. 2t =2y ~2~18=0, 28~ 29y —24-12=T0. 972. 1) 4x — gy —
~22==4=20; 2) 3x4+2y—~2+1=0; 3) 20x—~ 12y 4 424 13=0,
973. 1) 4x~by+4+2—2wm0, 244+ y—3248=0; 2) x— 3y~ 1w,
3x+y—2—1=0;, 3) 3x—~6y+4+ 724+ 2=0, x4+ 4y+32+44=0.
974, 1) Touka M ® Hawano KOOPJHHAT JEXKAT B CMEXHHX 'YIJaax;
2) Toyka M H Haualo KOOpANWHAT JMEXKAT B OgHOM yray; 3) Touka M
H Hauaso KOOPAMHAT JexaT B BePTHKANGHMX yraaX. 975. 1) Toukn M
H N DacmoNoXeHH B CMEXHBIX yraax; 2) Touknm M u N Dacnonoxerisr
B BePTHKaJABHHX yraax. 976. Hauamo xoOpAuHAT JEKHT BHYTPH OCTPOro
yrxa. 977, Touxa M aexnT puyrpn Tynoro yraa. 978, 8x—4y—4z24-5==0.
979, 234 ~~ gy ~~ 42~ 24 =0. 980, ¥ — y ~ 2—1 =0. 981, x4-y+2z=0.
082, 5x-—7g-—3=0, 2=0; bx 422 —3=0, y=0; 7y—22+4+ 3=,
x=0 983, 3x gy ==729m() by+422=0, 984, (2; —1; 0),
(1356 —5) @2~D. 986 1)D=—42 D=9 3 D=,

987. 1) A=A, =0, u xors O oxso u3 wmcen D,, D, oTaugmo o7
Byaq; 2) B;=B,=0, u xota 6 oaHo H3 yucen Dy, D, oraHuNo OT
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uyas; 3) Cy==Cp==0, u XoTa 6H oxHo H3 umeea Di. Dy ormuHO o,
s ogs ) Bramdiig BBy O Dy,
Hyad, » » Dg ’ 32 Dg H Dg Fz"s 1=
=-DI =0, A2=D2=0; 5) Bl l‘“‘D] =0' B2=D2=0; 6) Cl =Dl-0.
Co =Dy =0. 989, 1) 2x+ 16y + 72+ 7=u0; 2) 9y 432+ 5=0;
3) 3x+32—2=0; 4 3x — 9y —T7=0. 990, 1) 23x—2y+4-212—33=0;
N y+2—18=0;3) x4+ 2—3=0; 4) 4; x—y-+15=0, 981, 5x-4
+B2—~8=0, 992 a(bx—29—2—3)+p(x+3y—2245)=0,
Yxkasauue, IIpaman nepeceqenns miockocrefi 5x — 2y — 2z — 3=,
x4 3y —2z+5=0 napaaieanHa sekTopy I={7;9; 27}; cxezosa-
TeALo, VCIOBHIO 3aKaud GyAYT YAOBJIETBOPATh BCE IVIOCKOCTH MpPH»
HajJexamye NYYKY MJIOCKOCTeH, NpPOXOAMIHX 4depes STY NpaMyio,
993, t1x — 2y — 152 —3==0, 994, ¢ (bx — y ~ 22 — 3) + B (3x — 2y—
~b524+2)=0. ¥xaszauwue, Ilpavas mepecevenns n.I0CKOCTeld
Sx —y—22=3m=0, 3x —2 — 52 -+ 2=0 nepnenankyIapHa K nao-
ckoctd & + 19y — 72— 11 = 0; caencsare/bHO, yCaA0BAO 3agaqd Gyayr
VROBJETEODATE BCE ILTOCKOCTH, OPHUaLMEKAUHE NOYIKY HAOCKOCTef,
NPIXOAAHX uepes STY NPAMYIO. 995, 9x+ 7y +82+7=0,
996, x — 2y +2—2=m0, x—5y 442~ 20=0, 997. [punagrexur,
998, He npuuHagaexur. *999, [==§, m=— 11, 1000, 3x— 2y 4
62 421 =20, 189x+ 28y - 482 —~ 591 =0. 1001, 2x — 3y — 6z -~
= 19=0, 6x—2y— 32+ 18=0, 1002. 4x — 3y 62~ 12=0,
12r — 49y - 382 + 84 =0, 1003, 4x 43y —5=0, 5x+ 32 — 7=,
194, 7t —y+ 1=0, 2=0; bx —~2~1=20, y =0; 5y — 7x — 12==0,
x==0, 1005, .:c-—8;,f+t‘w:—3=0.52 1008, 2x¢ — 4y — 82+ | =0,
2x—p+a—1=0 1007 1) T == o nf%'-f’—; 9 =3 2

3 X -2 F4 -2

2""’2——1’ +13 "o 0 ' l0 =1

x—=2 Yy 2 ¥—1 y+2 2~1

5) 03 0+1 " 1008.22 3 . 3 —5}
x—3 Y- _ =z, iay _2=3, x4+ 1

D Tt =y Vg mT—=g Y T

- -""0‘2 - ""(']‘4. 1009, 1) xem2f -+ 1, gom—3f— 1, z =24t — 3
) x=241l, y=mdt—1, 2e=—=3 3) x=3+1, y=-—2-—],
2=5t—3 1010, 1) x=1t+42, y=~2f+1, 2=+ 1;2) x=1¢+ 3,
g=—t=1,2=463) x=0, y==tf, 2=—3t41. 1011, (9; —4; 0),
{3; 0; —2), (0; 2; —3). 1012, x=5t4+4, y=—1l4—7, 2=,

x—1 __y—2__2+7 x—=2 yg+1 _2+3
8. x=38f+3, y=16t+1, 2=19t =3, 1016, a={1;1; 3}

a={A; A} 3A}, Tae A — moGoe YuCao, He paBHoe ry/o, 1017, ¢ = — 2i 4
- {1f 4 5k; a ==; oaxu + 1133.1‘ - f.l_k,srne A — noboe uzuc.no, uel paBHOG

X—2 Y§4—9 =2 X — = g-}- 2z
nyaio. 1018, 5 —y 5 1019. 1) 5 7 -
Pe we u¥e. Iloraras, ranpumep, 2o ==0, HaXoaAuM H3 JaHHOf cHCTeME!
Xp=m 2, yo==— |; TakuM obpasoM, MH yXe 3HaeM OAHY TOUKY mpsMoi:
Mo(2; —1;0). Tenmepo Hafinem nampasaaiomuit Bekrop. HmeeM
ny = {1; —2; 3}, no={3; 2, —5}; orciona a==[mn,] ={4; 14 8}, 1. e.
=4, me=14, n=2_8. Moacrapnaga uadzelHne SHAYCHHA Xg, Yo, 2o H

X~ X — z2—2
1 0 ¥ myo o 2., NOJAYYHM KaHOHHs

[, m, m B paBeHcTBa
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2my+l =-‘3-H.'m X2

geckie ypabneHns mantiof mpamof: = -

1 1 14 38 2'2 .
+1 __ 2, y _y+1l _z2—1 . x= y=2 _ 2
== DT i2 i3 T =3 i

1020, 1) x =t 41, gy e 7t, 27m — 19t = 3; 2) x =~ 1t + 1, y=31--2,

zeeBf—1, 1023, 60° 1024, 135° 1025, cos == = -241- 1027. [=38.
tgl y—2 z+4+3 *+4__y+5 __z=—3

1029, =S =% 1080. 3 5 o
1081, x=2{ =5, y=——3t 4 |, 2 =— 44, 1032, v =13, 1033, d =2I.
1084, x=3—6f, y===1+418f, 2=—5+4+9f 1085. x=—T7 + 4/,

=12 — 4f, 2=05 — 24, 1036, x==20—6f, y = — 1848{, 2=— 324244,
2; 6; 40). 1037, YpaBHEHHT NBHXeHHS TOukH M: x= —5 + 6f,
y=4— 121, z=—05 + 4f, ypanHenus ABMXenus rouku N: x==—b5+4,
y=16—12¢, 2=—6+34 1) P(7, —20; 3); 2) 3a mpowexyrok Bpe-
MeHH, pasHuA 2; 3) 3a NpOMeXYyTOK BpeMeHH, paBHmR J; 4) M.P =28,
NoP =239, 1040, 1) (2; —3; 6); 2) npaman, DapaJaeJbuas OJIOCKOCTH;

8) mpamMas JeXMHT Ha ITOCKOCTH. 1041, <= 2 it 4 ~2F 1

; 5 3
roa. 22yt 248 1048, 2x— 3y + 42— | =0,

1044, £+ 2y +32=0. 1045. m=—3. 1048, C=—2. 1047, A=3,

D=—23 1048, A=—3, B-=-4-;-,-. 1049, [ = — 6, C==-g-,
1069, (3; —2:4). Pewenne, Hckomyio Toury nafiseM, pemas Cos-

MeCTHO YpaBHEHHS JaHHoOfi npgMofl ¢ ypaBHeHHEM IJOCKOCTH, OpoBe-
Jeunot #3 ToukH P nepnemauxyisapHo X sToit npamo#t, IIpexae Bcero
3aMeTHM, uTO HanpaBAsiomuf wektop Aaunoh npamof {3; 5; 2} Gyxer
SIBJIATHCA HOPMAJBHEM BEKTOPOM HCKOMOX NJIOCKOCTH. YpaBHemue njo-
CKOCTH, KOTOpast OPOXOAHT wepes Touxy P (2; —|; 3) B uMeeT HOpMaJk-
Hutl Bexrop n=={3;5; 2), Gyser mmetr BER 3 (x—2)+B(y+ 1)+
+2(z—3)=0 uan 3x+ 5y -+ 22 — 7 =0, Penras coBMECTHO ypaB-
et x=3, y=56{—7, 2=2t+2, 3x + 5y + 22— 7 =0, nafizem
KOOpAUHATH HCKOMOf mpoekuuu: x==3, y=— 2, 2=4, 1051, Q (2; —3; 2).
1052, Q(4;1; —3). 1053, (1;4; —7). Pemenune, HckoMylo TOuky
nafizeM, peuas COBMECTHO YDaBHEeHHe JaHAOH INIOCKOCTH ¢ ypaBRe-
HHSMH TIpAMOf, npoBejclHOH ' W3 TOUKH P nepnesgHKyJapHO K STol
na0cKOCTH. [IpewAe BCEro 3aMeTHM, YTO HOPMAJBHHA BeXTOp Aaduoft
naockocrs {2; —1; 3} GyneT ARAATHCST HAMPABARIOUIUM BEKTOPOM UCKOMON
npamoft, IlapameTrpHueckwe ypaBHeHHS NOpaMmol, KoTopas RNPOXOAUT
yepes Touky P (5; 2; 1) u HMeeT nanpapasionsfi Bexrop ¢ = {2; —1; 3},
6ynyr umeTs BHA ¥=2{-+5, y=-—{-+2, 2==3f{~— 1. Pemas cop-
MeCTHO YypaBHeHrsl 2y —y +32+4+23=0, x=2-+5, y=~1¢-2,
2=3f -1, HafiaeM XOOpAHHATH HCKOMOH mnpoexunm: r=1, y=4,
z=-7, 1054, Q (—b; 1; 0). 1065. P (3; —4; Oﬁ’. Yxkxasanne, 3ajaua
MoxeT OHITH -Bpemena no caegypoleft cxeme: 1) ycrasaBJaHBacM, yTo
Eomm A PacmoNoReHH To ORHY CTopoHY OT mniockoctH Oxy;
) HaXoZHM TOYKY, CHMMETPHUHYIO ORHON M3 HAHHHX TOYEK OTHOCH-
TeabHO IocKocTH Oxy, HanpHMep TOUKY B, CHMMETDRuMylo Touke B;
‘3; COCTARAAEM YpaBHEHHS NPAMOH, npoxoxsumel gyepes Toukw A n By
4) pemaft COBMeECTHO HafiieHHWe YypaBHeHWS NpaMoli ¢ ypasHeHHCM
naockocTH Oxy, NOXYYHM KOOPARRATH HCKOMOH ToukH. 1058, P (2-—2; 0; 3).
1057, P (=2 —Q?g. 1058, P(-1; 3; —2). 1059, 1) P (—25; 16; 4);
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2) 34 npoMeRYTOR BpeMeHH, gammﬁ 5; 3) MoP =80, 1080, £==28--7 58,
oz we 30 4 8f, 2 == — 27 J- 64; I)P(—2 2;,—3); 2) or ) =m0 g0 fr=m 4}
) MoD == 80, 1061, 3a nmpomexyTox BpeMenH, pasmmf 3, 1062, d =7,

x4+3 Y42 28

Pemenus, Buibeper ra npaMolt 3 = g == ~p— KKyl

HuGypb Toury, HampuMep M, (—3; ~2; 8); GyneM CuyuTaTh, 4TO Hanpa-

Bamoutkit Begrop npaMok a={(3; 2, —2} npuiomen B TOYKe M,

Moayss aemopaoro NPOH3BEACHAS BEKTODPOB & H Av_f'ﬁ onpereauy
naowWwAnh HapainenorpaMMa, NOCTPOSHHOrO Ha HTHX B rgc'rc:m.elx, BHICOTa
STOTO napa. eJorpaMMa, nposesednan us sepumpity P, Syzér asaatees
HexoMEM DaccTonHHeM d. CaemoBarensgo, AR ancnenm paceron-

| [eM;P11 [aﬂ_ﬁ] |

Bexropa M, P, sHan Koopnnuam ero KOHIA & Hayada: M P [P =={4; 1; =10},
Hamixeu, nexzopnoe NPOH3ReleHUE BEKTOPOB & H M P: [aM,D] =

His d umeeM Gopuyay d ms ————2. Tenmepdb BRUHCTHM KOOPAHHATH

=13 2 =2 |==—I8l4 22] —5k. Onpesenuyt ero mMolyns
4 1 =10

[[aMP]{ ==V IR+ 022 52 = }/B38 x=7V17. Buuncium MOAYJb

BexTopa &: | a|=V9-+4+4 =F17. Halnem uckoMoe paccrosyue:

dr--z—l-/-l-lg—-u?. 1083. 1) 21; 2) 6; 3) 15, 1084, =23, 1065, 9x+ 11y -

+ 5216 = 0. 1068, 4x + 6y + bz=1 = 0. 1070, 2x—16y—132 < 31=0,
1072. 6x - 20 —llz+l==0 1074, (2; —3; —b). 1075, Q (1; -~ 2)

1076. Q (1; 1077. 13x—14y+llz+51-0 1079, £ — 8y —
y+2 z4 4
-—133+9==o. 1031 =3 . 5 1082 x=8f-3,

Y= =3t —1, z——4t+2 wss 1) 13; 2) 3; 3) 7. 1084 1) 2 +
+y9+33=81 2) (x = 5)2 % g+32 (z—~7)m4; 3) (x—4)24
+(y+4)’+(z+2)’—35 (x-—3)2+(g+222+(z—1)3-18

B) (x=3)*+ (y + 1)° 4 (2=1)2 == 2]; 6) x 9 7) (x—3)2+
+ (45 +(2+2)2=56 8§ (x--lF (+2)2+(z—3)’-49
9) (x+ 2 +(y—4)° 4 (2—5)2wa8l. 1085 (r—2)*+(y—3) -+
F@+12=9 n 22+ (y+ )24 (z+5)2=0, 1086, R—5
1087, (x+1)2+(y—3)=+(z—-3)2=1. 1088. x+l]’+!{

+(:e---1]s 48, 1089, (x—2)24(y —3)2+(z+ )2—289

1090, 1) C(3; —2; 8), r=4; 9) C (—1; 3; 0), r==3 3) C (2 1; —1),
r=25; 4) C(0;0; 3), r=3; 5) C(0; —10; 0), = 10, 1091. x—5t-—

X - y+ z+--

y=—1i++3, z=2t—005. 1092, T = 3 -

1093. 1) Bue chdepu; 2) u 5) Ha nosepxuocTH chepus; 3) u 4) pryrpn
chepr, 1094, a) 5; 6} 21; B) 7. 1095. 1) ITnocKocTs mepecekaer chepy;
2) nnocxoc'rh KacaeTcs ctbepu, 8) mnOCKOCTE NPOXOAHT BHE ¢epH.
1096, 1) Ilpamas nepecexaer chepy; 2) npsMag WPOXoXHT BHe cepl;
3) npamas xacae'r c epHI. 1097, My (—2; ~27), d=2J
1098. C(—I; 2, )’ " 10990 (x‘-r)s-'-( '—"2)2+ 2-—-1)2=36.
O — 2= | =0, 11060, (x— 1)2+(y+ 1)3 (z+2)2==65 18x—-22y+
+ 56z ~30==0, 1101, (x —2)2 4 g 52—3)2-=27 xtdy~2=0

1103, 5 — 8y 4 52 =~ Tu=, 1104, x2 4 g% - 10% 4 15y —262=0'
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g2t 2 185 Opem 02 14 &= 0, 1106, 22} (y 4 2)2+'22=41,
0% #+y 3;";-23,-49=0. 1108. (% —6; 3). 1109, o=+ 6.
1110, 9x — y~—=2~-5==0. 1111, x1x+§ly+zlz=r"’. 1112, A2R24.
+ B2R? 4 C2R? == D3, 1118, (¥ =~ a) (x~ &)+ (g1 ~P) (y —B) +
iz =y (= e=rt 1114 3x—2 + 62— [1==0, 6x+ 3y
T T om0, | 111 x4 2y —22—0m0, x-+2y—2z49m0.
1116, 4% 4+ 32—40 == 0, 42 + 32 + 10==0, 1117, 4x - 6y 4 52—103=0,
4z 46y +52-+205=0 1118 2x—3y-+42—10=0, 3r— 4y
o 92 = 10=m0. 1120, ¥~ y 22 =0, 1122. Ax | By 4-C2+ Dm0,
1128, xcosa + ycosP 4 2cosy—p=0, 1124, de=|rin® —p};
de=|xycosa g cospt2icosy—pl" 1125 (ro=p) (r — 7)) =0;
(o — ) =2)+ =)y —m) +(@—-2)(z-2z)=0.

X==Xo Y=1Uo Z~ 29

1126, a;az (r — ro) ==0; I m m o {=0. 1127, (ry —r) X
£ My e
X =X ¥~ 2 —2
X (rs —r)(r —r) =0 Xg=— X1 Yot #Z—2 |=0.
Xg ==X Ys—l 23—z

Xx—Xo Yy—1Ho 2~2¢
A[ Bl Cl
A, B, C;

| P ; 20,132 [(r — 7o) (r2 — r)]=0, [r(r2 — r{)] = [ryry],

m
= —p)t. 1183 a{r—r)=0 I{x—x)+m{y—
t‘..n'('lzi(;3=0{) 1134. a,a, (f""'l!u)mo (1135. lltlﬂg (r(i g L3"'-[1)-.

=0, 1181, 2= o

1128, By (r — o) =0; 7

— - 2—2

136, r=ro+at; T 0= TR 118, romrg + [nal £

KXk Yl 220 1138, D= e O

|B' ¢, Cy 4 A, B|’ ron -+ 0, an==0;
B, C; Cy A, Ay B,

Axo+ Byo +C2y+ D=0, Al 4+ Bm + Cn==0, 1139.31% (r—ry)=0.

1140. alag(rg—n)mo. 1141, l"o—'ro—n":;——d; X=Xy~
Axo+ By +C2+D , g = ggo — Axo 4+ Bya 4+ Cz+ D m

“~—A+Bm+Cn Yo Al + Bm 4 Cn '

Axqe+ B Czo+ D rin-D
Z==2y == °;;+y§;-+ én n. 1142, r;—-L-u-i_—-—-n;

Ax; + By + Cz 4+ D Axy+ By +C2 4+ D

X=X — A3+Bz+cg 4, Y=o — A% 4 B?+C2 B,

2z — A1 "'4‘3‘-‘_"'31'_‘6_'%;"9 C. 1143, po 4 L1=To)a = e .

R e

Xy = xo) L+ (g = go) m= (2 =— 20} 11

+ ( 1 'ﬂ) l%‘!_l‘_ mgc!-)'- n2+( | 0) 112, 2 w2y +
(¢ —x) L4 (g1 —yo) m -+ (21 e 20) 1 Y l(ri—r0) a]®
> 144, d == rom——

+ 12 m? 4 nd mo 144 Va
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-l/ Yr—Wh21—2 2+ 2] — 2 X3~ Xo 2+ Xp=Xo Y1~y |®

de= m n n i { n
VELTm+ 2 *

Iy Iy g%

abe, nex. [y Mo Yo~y

145, dem [ (=) LA L T R .
Viaa.)® lmx 7 3+ N 2+ i m;l
the n a1 ly m
R 2 782 2 RIS ]

147, ~2ea 5 =g - ,
| & ja| 24 m? 4 nt

y1=—=-&né-._____..-—— 4 H-—.::i-n__-———___r n
VE+m +nt T VEY mi

Ky — Rl Rm Rn

VEgmam " VExmtm = VEEmtn
R R Ri
1148, ro+-ma u rg-ma, x1=xn:may:=yo+
n

+ R 2 =25+ H =
VEtmam' O T VEtmim R
. o = go — Rm 2 Rn
VExmta' " O VExmiia " VEEmitar
1149,  (r; —ro) (r — 75} == R%, 1150, (r-r1)’=£r—"!-é-l;—p—);
(= 5P+ (g — ) + (2 — 2 = (Ax;. +i=?%2'-€zég+ or,
151 2L _p=p, L =0; xt8y+lz o
o ﬂ‘l_l_cR I—nr+R ?m———-—??——_kq R=x0,
x4+ By+Cz a(r—r
e e == (), 1152, ———— e R =
VELE I T |al =0
alr—ro) , poyg tr=x)tmly—gltnlz=2) p_,
la ’ VEFmitad ’
[{(x—x)+my~yd+nlz~2)
= (), e Dy 3 (&) 9 V),
Vﬁ +R 1153. 3, V' 3; (2; 3; 0)
% —-3%0), 0 V3), (0 V3. 164 43 (4 6 —1),
(—4 0; 1), 1158, 15; ({}; —6;--2—). 1156. ¥Ypaenenna npo-
eRuuk a) mA miockoeTh Oxy: | x%4xy-H5yl—x=0, 6) ma nzoce

2=
KoeTe Oxz [x2 =22+ 522 —4x==0, B) =na uadockocrs Oyz:

y=0;
Y4242 —2=0, 1167. daxaumc; (2; —1; 1) —uenTp aTOrO
x =0,
saaunca. Y kasanue, LIeuTp ceyeHHs MPOSKTHPYETCH B NEHTP MpPoeKs
nun. 1158, Tunepbosa; (13 —1; =2) —ueutp stoft rrnepfodn.
1159, 1) daaunc; (—3/2 1; 13/45 — LEHTP STOrO SAJRNCa; 2) napa-
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Gona; me umeeT newrpa; 3) runépSota; (2 —3; =4) -~ ifentp sroht
ranepGoss. 1160, a) 1<[m|<V 2; 6) [m|<l. 116l 2) m+0 n
m>=—1/4, npuueM B cayuae m==— |/4 — BHPOXKACHHKH IJAIHNC —
Touka; 6) m=0. 1162, (9; 5; —2). 1163, (3; 0; —10). 1164. (6; ~2; 2).
1165. m == =18, 1166, 2% =~ yy =~ 22 — 4 == (), 11687. x =2y 4+ 22 — 1 =0,

- =0 2 EN sl K 2
x—2+22+1=0 5. 1168 o4 Lk L 1169, 3=+ %+

2 2 3
+5=1 un n=s, @=g. 72 EQNEL Y

B’ b7
2 2 2 2
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