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YACTb NMEPBAA
AHAJTMTHYECKASI TEOMETPUSI HA HJOCKOCTH

Fr1ABA 1

APOCTENWIHUE 3A0AYHU AHAJHUTHUYECKOWM
FTEOMETPUH HA NNINOCKOCTH

§ 1. Ocs n orpesok ocu. Koopauuarel Ha npsiModd

TIpsamag, Ha KoTopoil BbLIOpPaHO [MOJOXHTEMbHOE HAMODABJIeHHE, fas
3biBaeTCsl ocbio. OTPe30K OCH, OrpaHHUEHHLI KAKUMH-HUOYIb TOuKamu A
# B, uasplBaeTcs HalpaBJjeHHbIM, €CJaH CKa3aHO, Kakash H3 3THX TOUeK
CYHTAeTCH HA4aJ10M OTPesKa, Kakas — KOHIOM. HarmpabjeHHbI# OTpesoK

¢ Hauanmom A W xouuoM B ofo3Hauaercss cuMBodoM AB. BeauydHoH
HanpaBJ/JleHHOro OTpe3Ka OCH HAa3blBAeTCd ero AJHUHA, B34Tas CO 3HAKOM
rI0¢, €CAM HAMpaB/eHHe oTpeska (T. e. HANPaBJACHHE OT Haya/Ja K KOH-
LYy} COBMAZAeT C MNOJOXKHTENABHLIM [ANPABJIEHHEM OCH, H CO 3HAKOM
MHHYC, €CJIH 3TO Haupas/jeHHe MPOTHBOMNOJIONKHO MOA0KHTENIbHOMY Ha-

npasieduio ocH. Bemnnuusa orpeska AB oGosHauaercs cumsoioM AB,
ero anuHa -— cumsonom |AB|. Ecin Toukn A u B coenagalor, TO, Ompe-
nensemsit MMM OTPe30K Ha3biBAeTCsd HYJAEeBbiM; OYEeBHIHO, B 3TOM CIYy-
yae AB = BA = 0 (uanpapaeuye 1yJAeBOrO OTPE3Ka CJEIyeT CYUHTAThb
Heompeae eHHLIM).

[lyete nana npousBoabHas npsamas .a. BoibcpeMm HekoTopnift oTpe-
30K B KauyccTBe €IMHUIbI H3MEpEeHHa JJIHH, Ha3HauYHM Ha OpaAMofl 4
MOJOXKHTENbHOE HanpaBaeHde (IOcAe uero OHa CTAHOBHTCA OCbIO) *)
n OTMETHM Ha 3ToH npsamo# Oyksoft O kakyw-HHOyAb Touky., Tem ca-
MbIM Ha TIPAMOMA a OYAET BBeJeHZ ClICTEMa KONPHHAT.

Koopaunartoit niotoll Touku M npamoét ¢ (& ycTaHoBJeHHOR ¢uCTe-
¥e KOOPIMHAT) Ha3bBAaeTCs YMCAO X, paBHOe Beauudue orpeska OM:

x = 0OM.

Touxa O HazblBaeTcd 11a4ajOM KOOpAHHAT; €e cOOCTBEHHAs KOOpPAHHATA
pasda nymo. B pgaabnedweM cumsoa M(x) o3Hauaer, 4TO TOUKA
FMeeT KOOpINHATy X.

Ecan M, (x1) u M:(x2) — nBe UpOM3BOJbHBIE TOYKH TpAMOH @, 10
topmy.ia
MMy = xy — x,

Boipa)aeT BeauuuHy orpeska MM, dbopmyna

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

*) OObIMHO HA YepTeKax V TOPHU3OHTAJbHBIX OCCH MOJTOMKHTEIRHLIM

o

Ha3dadaeTcd HanpaBJjeHHE cJeBa Hanpaso.
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1. TToctpouts Toukn A(3), B(5), C(—1), D (%) , E(——-;),
F(V2), H(—-VD)

2. TlocTpouTbh TOUKM, KOOPAMHATEL KOTOPHIX YIOBJIETBO-
pSOT ypaBHeHUsM: 1) |x| =2;2) |x—11=3;3) |l —x|=
=9, 4) [24%| =2.

3. OxapakTepH30BaTh IeOMETPUYECKH PACTONOKEHHE TO=
uex, hOOp;IHHaTb[ KOTOPHIX YIOBJETBOPSAIOT HEPABEHCTBAM!
1) x>2; 2) x—3<0; 3) 12—x<<0; 4) 2x— 30

) 3x—5>0:6) 1 <x<3;7) —2<x<3-8) s
>0,9 Z=_>1; 10 2Zico 1) 2] <1

12) 22 —8xF [5<0; 13) - x2 —8x'+15>0: 14) x2 -
+x—12>0; 15) 2 x—12<0.

4. Onpenenuth Beauuuny AB u aauny |AB| orpeska,
3aganHoro toukamu: 1) A(3) u B(11); 2) A(B) u B(2);
3) A(—1) u B(3)y 4) A(=5) u B(—=3); 5) A(—1) n

B(—3); 6) A(—7) u B(—5).

5. BbIMHCANTD KOOpAMHATY TOYKM A, ecan H3BeCTHH:
1) B(3) u AB=25; 2) B(2) u AB..—_.-—S 3) B{(—1) n
BA = 2; 4) B(—5) n BA = —3; 5) B.(O) u |AB| = 2;
6) B(2) u |AB}'=3; 7) B(—1) u |AB| =5; 8) B(—5)
H IABI = 2,

6. OxapakTepH3oBaTh reOMeTpPUYECKH PaCOJIOKEHHE TO-
UeK, KOOpAHHATHl KOTOPbIX YLOBJETBOPAIOT CACAYIOLIHM He-
pPaBeHCTBAM:

Dix|<L2) [x[>2; 3)|x1<2; 4) 12123, ) |x—21<3;
6)|x —5I<SL; 7)|x—1[=2;8)|x—=3|=1 9) x4 1]<3;
10) [x~4-2{> 111 [x+5I< 5 12) [x 41| =2,

7. OnpeneauTb OTHOLIGHHE 7L=—é—.%,
Ka C menut otpesok AB npu caenyouux ganueix: 1) A(2),
B(6) n C(4); 2) A(2), B(4) n C(7); 3) A(—1), B(5) u
g%a)é 4) A(1), B(13) u C(5); 5) A(5), B(—2) u

—5).

8. Haunl tpu touku A(—7), B(—1) u C(1). Onpene-
JUTb OTHOWIeHHe A, B KOTOPOM KaxK[as H3 HHMX JeJUT OT-
Pe30K, OrpaHuYeHHbIl IBYMsI IPYTUMH.
MM
MM, ?

Hasa Touka M (x) menut orpesox M;Ms, orpannueHHBIll HaH-
HeIMH ToOuKaMu My (x1) u Ma(x2).

B KOTOpOM TO4Y-

9. Onpexenutb OTHOLIEHHE A= B KOTOpPOM JIaH-



10. Onpenenutrb KOOPHHHATY ¥ TOukM M, nensmell or-
pezok MM, orpanvyeHHblfi maHubIMH ToYKamMu Mj(xi) u

MM
Mz (x2) B 1aHHOM OTHOIUEHHH ?u(k = M;Vlg).

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

12. OnpenendTs KOOPAMHATY X CEPeIHHbl OTpPe3Ka, orpa-
HUYEHIIOTO JABYMS JaHHBIMH TOYKaMH, B KaxkJIOM H3 cle-
nyiowux cayuaen: 1) A(3) u B(5); 2) C(—1) u D(5);
?Q)(Mill()_]) U Ma(—3); 4) Pi(—5) u Pu(l); 5) Qi(3) m

9(—14}.
13. Onpenenutb KOOpPAMHATY TOUKH M, eC/lH H3BECTHbI!

1) M, (3), My(7) x=j“4-4—%=2;
2) A@Q), B(=5) n a=2L=3;
3 C(—1), DB) n a=SH =1
4) A(=1), B@) n r=4=—2
5) A(l), B(=3) 1 A=—t=—3
6) A(—2), B(—1) n h=2t=—o.

14. Haun ase touku A (5) u B(—3). Onpenenuts:

1) xoopupuHaty ToukH M, cumMmerpuuHo#l Touke A oTHO-
CUTEJbHO TOUKH B}

2) KoopauHaTy ToykH N, CUMMeTpHYHOM TOuke B OTHO-
CHTEJIbHO TOUKH A.

15. OTpesok, orpanuuenusii Toukamu A(—2) u B(19),
pasjesieH Ha TpW paBHbie uyacTH. ONperesuTb KOOPAHHATHI
TOYEK JENCHHS,

16. Onpenenntb KOOPAMHATH KoHuos A u B 0Tpe3ka,
Kotopbiii ToukamMu P(—25) u Q(—9) pasgencH Ha TpH
pPaBHbIE YaCTH.

§ 2. JlekaptoBnl NMPAMOYIrOJibHbIE KOOPJIHHATHI
Ha MJOCKOCTH

HexapTopa NpAMOYrosbHasi CHCTEMa KOOPJAHMIIAT Onpeneisercs 3a-
JAHHEM JIHHEAHOH eAMHUIL AJ8 H3MepeHHus MJMH K ABYX B3aHMIO
NEePOeHANKYISAPHLIX ocefi, 3aHYMEPOBAHHbIX B KAaKOM-HEOYAb DOpAiKe.
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Touxa mepeceyenns ocefl Ha3blBaeTCA HAYANOM KOODHHHAT, a CaMH
OCH — KOODAHHATHLIME oOcsiMH. [lepBas M3 KOOpAHHATHHX OCEll Ha3bl«
BaeTcsa OChbl0 alCUHCC, a BTOPas — OCbIO OpJHHAT.

Hayano xoopaunat obGosnauaerca Gyksod O, och abcuuce — cuM-
eonoM Ox, ocb opauHaTt — cumBosom Oy.

KoopawnaraMu npousBoabHofi Touku M B 3amanHoft CHCTeMe Ha3Hl-

BalOT YHCJa
x=OM,, y=0M,

(puc. 1), rme M, u M, cyTb mpoekunu Toukd M nHa ocu Ox u Oy, OM,
o6o3Hayaer BeTHuHHY oTpeska OM,. ocu abcuuce, OM, — Beruuuny

otpesxa OM, ocu opmuHar. Uucio x HasmBaerca abeumccod Toukn M,
YHCAO Y Ha3hBaeTCsl OpJAHMHATOH 3TOH ke
Y touki. CumBon M(x;y) o6Go3nauaer, 4TO
Touka M umeer abcuHccofi uucao X, a op-
JUHATOH THCJIO Y.

Oce Oy pasgenser BCIO NJIOCKOCTh HA
JBe MOAYIJIOCKOCTH; Ta H3 HHX, KoTopad
pacnofso)xeda B TMNOJOXKHTEJBHOM HAampas-«
JdeHun ocH Ox, HaswlBaeTcs MpaBofi, Apy-
rasg — nepoil. TouHo Tak ke ocb Ox pas-
0 /M, AeIFeT INOCKOCTb Ha JABe MOJYMJOCKOCTH}

7 Ta M3 HHX, KOTOPas DAacrojoxXeHa B 10.10-

— KHTeAbHOM HampasJeHud ocu Oy, HasH-

Puc. 1. BaeTCA BEpXHE{, Apyrag HHXKHeH.

‘ OGe KoopmHHATHBlE OCH BMecTe pa3-

JeAsI0T JI0CKOCTh HA 4eThipe YETBEPTH,

KOTOpble HYMEpYIOT MO CJACAYIoUleMy NpaBuAY: NEpBOH KOOpAHHATHOH

YeTBEPThI0O Ha3hIBaeTCA Ta, KOTOPas JEeXHT OJHOBPEMEHHO B MpPAaBOd U B

BepXHeHl MOAYNIOCKOCTH, BTOPO# — jieKallas B JeBOH H B BepXuef mno-

JYMAOCKOCTH, TpeTbeH — JiexXallas B JeBOB H B HUKHEH MOIyNIOCKO-
CTH, YETBEPTOH — JIeXKalllad B NMPaBof U B HHXKHEH MOJYNJOCKOCTH.

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

18. Haiitu xoopauHaThl npoekuui Ha och abcuuce To-
vek A(2; —3), B(3; —1), C(—5; 1), D(—=3; —=2),
E(—=5; —1).

19. Ha#tu xoopaHHATH NPOEKHME HA OCh OpPAHHAT TO-
yek A(=3; 2), B(—5; 1), C(3; —=2), D(—1; 1), E(—6;—2).

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

21. Ha#itn xoopauHaTH TOYEK, CHMMETPHYHBIX OTHOCH-
tenbHo ocu Oy Tourkam: 1) A(—1; 2); 2) B(3; —1);
3) C(—2; —2); 4) D(—2; 5); 5) E(3; —5); 6) F(a; b).

22, Hafith KoopapHAaThHl TOYEK, CHUMMETPHUYHBIX OTHO-
CHTEJBHO Hauaja koopauHar Toukam:; 1) A(3; 3);
2) B(2; —4); 3) C(—2; 1); 4) D(5; —3); 5) E(—5; —4);
6) F(a; b). ¥
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23. Ha#itu xoopauHaThl TOUeK, CHMMETPHUHBIX OTHOCH-
TeJIbHO GHCCEKTPHCHl TEPBOr0 KOOPAHUHATHOTO YIVIA TOYKAM:
1) A(2; 3); 2) B(5; —2); 3) C(—3; 4).

24. Halitu xoopAHHATbHI TOYEK, CHMMETPWUHBIX OTHOCH-
TeJbHO OHCCEKTPHUCHl BTOPOTO KOOPAMHATHOTO yIila TOYKAM:
1) A(3;5), 2) B(—4; 3); 3) C(7, —2).

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

§ 3. MNoaspHblie KOOpAHHATHI

IToaspuas cucreMa KOOPAHHAT ONpefensieTca 3afiaHHeM HEKOTOPOil
Touk O, Ha3biBaeMo#l noswocoM, .1yua OA, HCXOAAIIEr0 H3 3TOM TOUKH,
Ha3blBaeMoro NoJApHOHN Ocblo, H Macwitaba Ana uamepedus amaud. Kpome
TOro, MPH 33aJaHWH TOJSIPHOH CHUCTEMbI
LONXKHO OBITH CKAa3aHO, KakHe TIOBOPOTHI
BOKpYr To4kH O CUHTAIOTCH TONOXKHTEJb-
HHIMH (Ha yepTexaX OGBIYHO MOJIOXKHTEJNb-
HEIMH CYHTAIOTES NOBOPOTHl TPOTUB yaco-
BOH CTPEJIKH). ' .

IMonspHLIMH XOOpAMHATAMH  NPOH3-
soabHO# Toukd M (oTHocuTenbHO 3amaH-
Aol CHCTeMBl) Ha3nBaloTCa uyucna p=O0OM '

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

3TOM chelyeT MOHHMAaTb Tak, Kak NPHHATO '

B TPHroHoMerTpHu. Uucao O Ha3biBaeTcs NMEpBOH KOOPAMHATOW, WM f10-
JAAPHbLIM panuycoM, gucino € — BTOPOH -KOOPAHHATOH, HIH TOJAPHBIM
yriioM Toukd M (0 HaswiBalOT TakXkKe aMIIHTyAof) *).

Cumeon M(p; 0) ofosnavaer, urto Touka M Emeer moaspubie’ KOOP-
AuHaThl P H 0.

" Moagpuuiit yron 0 uMeeT GeCKOHEYHO MHOPO BO3MOXKIILIX SHAYehHil
(oTAMuaOMMXCA ADYr OT APYra Ha BeNHUUHY BHAa —£2nm, rie n-— ue-
Jioe MOJOMKHTEMbHOEe YHCAO). 3HAUueHHe [IOJASPHOro Yraa, yIAOoB/JIeTBOPSIO-
lllee HepaBeHCTBAM —It << 0 < +m, HA3HBAEGTCA I1aBUBIM. !

B cayyasx OZHOBpEMEHHOro pacCMGTpeHHsT AEKapTOBOH H TOJASp-
HO#l CHCTeM KCODJAHMHAT YCJAOBHMCH: 1) mOAL30BATLCH OJHHM H TeM ke
MacuitTabom, 2) fpu oOfipefesneHHy TNONSAPHEIX YPAOB CYHUTATh NOJOXKU-
TeAbHLIMH TOBOPOTH B TOM HalpaBfeHHH, B KakoM cClejlyeT BpAINATh
NOJIOXKHUTEAbHYIO TOMyoCh aBCUKCC, uTOOH KpaTyaHuiuM IyTeM COBMe-
CTHTL €e C NOJIOXKHUTEIbHOH NO0JAYOChIO OpAHHAT (TakuUM o0pa3oM, eciH
OCH AEKapTOBOH CHCTEMBl HaxoAATc B OOBLIYHOM pacHOJDMKeHl, T. €.
ocb Ox HampaBneHa BOpa&Bso, a ock Oy — BBEPX, TO H OTCHET TOJISAPHbLIX

*) 3necb OM ofo3Hauaer LJAMHY OTpe3ka, NOHHMAEMYIO Kak B
a/eMeHTapHOA reoMeTpyH (T. e. aGcomoTHO, Ge3 yueTa 3Haka). Ymorpeb-
aatb Gomee rpoMosgkuil cumsos |OM| B naHHOM ciyuae HeT Hajgob-
HOCTH, MOCKOMYKY ToukM O u M paccmarpuBalOTCSl KaK NPOH3BOJILHLIC
TOUKH TIIOCKOCTH,.a He 'KaK TOYKH HekotopoH oci. [Iomo6uoe yrmporne-
HHe CHMBOJHKH B aHAJOIHYHEIX CJAY4asfx 4acTo AeJaeTcs H RaJabuie:
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VIVIOB JOMKeH ObTh OORIUHBIM, T. €. MONOKHTETbHBIMH clelyeT CYHTATH
Te yIJibl, KOTODHE OTCUMTHIBAIOTCS MPOTHB YACOBOH CTPenKH).

[Ipn 3TOM YyCJOBHH, ecad TOJIOC MOAAPHON CHCTEMB! KOODAMHHAT
COBMajaeT ¢ HAUAJOM ISKAPTOBHIX INPAMOYTOJAbHBIX KCOpPAHHAT, 4 no-
JApHag OChb COBMAjaeT ¢ MOJOKHTENbHOW MONyochlo abcluce, TO Tepe-
X0 OT NOJAPHBIX KOOPAHHAT MPOH3BOMBbHOH TOUKH K JEKAPTOBBIM KO-
ODOHMHAaTaM TOH xKe TOUKH OCYLBCTBAgeTCs no ¢opMynaaM

x=pcos0, y=opsin0.

B atom xe cayyae dopmyasl

p=V;:2—_-i72, tg6=%-

ABNAIOTCA (QOpMyJTaMH TMepexoga OT MASKAPTOBLIX KOOPAHHAT K TO-
JSPHBIM.

Ilpn oxHOBpeMEeHHOM pPACCMOTPEHHH B AanbHelilieM JABYX MOJADHLIX
CHCTEM KOOPIHMHAT YCJOBUMCS CUHTATbL HAalpaBJeHHEe IOJIOXKHUTENbHBIX
NOBOPOTOB H MacliTab gaa 06eHX CHCTEM OAMHAKOBHIMH.

26. [ToctpouTp TOYKH, 3aHaHHble TOJAPHBIMH KOOPAHUHA-
TaMu: A(s- ), B@m, €(3 — %), p(4 3-‘—) EG:

2) uw F(1; —1) (ans touek D, E u F BHINONHHTL MOCTPOE-
HHE I'IpH6JIH)KeHHO, NOJIh3YsICh TpchnoanpOM).
27. Onpefneanutb MOJSAPHBIE KOOPAMHATHL TOUEK, CHMMeET-

f o n
PHYHBIX OTHOCHTEJNBHO TNOJsAPHOH ocu ToukaMm M, (3; 2—),

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

HBIM B NOJSIPHO! CHCTeMe KOODAHHAT.
28. Onpeneauts NOJMAPHblE KOOPIMHATH TOYEK, CHM=

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

M (5; g—) My (2; -3 My(4 Fn) n My(3 —2), sa-

LAHHBIM B TOJApPHOH CHCTeMe KOOpPAHHAT.
29. B noaspHo#i cHcTeMe KOOpPAMHAT AaHBH JABE BepILH-

HH A (3;—%—:1) " B(S; -%—n) napananemorpamma ABCD,

TOYKa epeceuyeHus axaroHanei KOTOopOoro coemagaer ¢ no-
JIKOCOM. OnpeneJme ABe JApyrue BeplUHHBl 3TOTO MMapadijie-
JorpamMa.

30. B nmonsipHO#i cHCcTeMe KOOpAHHAT JaHbl TOYKH
A (8; —-%—n) " B(G; ag-) BHUHCAHTD TIOJSIPHBlE KOOPAU-

HaThl CepelnHbl 0TpesKa, coelnHaowero Toukn A u B,
31. B nonspHofi cucremMe KOOpAMHAT JAAaHB TOYKH

A(3; %),B(z,—-) C(1; ), D( .u),E(S; 2) u
10



F(2; —1). Honoxutensuoe HanpapjeHue NOMSIPHON OCH Ha3-
MEHEHO Ha MpOTUBONOJOXKHOe. OnpenenHTb MOJSAPHBIE KO-
OPJMHATHl 33JJaHHBIX TOUEK B HOBOH CHCTEME.

32. B nonsapHO#t CHcTeMe KOOPAMHAT [daHBl TOYKH

M, (3 5), Mo(ls 3 m), Ma(@; 0), M, (55 ), M5(3 — 5 =)
" Ms(l 1L q). IToasipHast och MOBepHyTa TaK, YTO B HO-

BOM HOJIO}KGHHH OHa mpoxomguT uwepe3d Touky M. Omnpene-
JUTH KOOpAMHATHL 3aJaHHBIX TOYeK B HOBOH (mo/sipHOH)
cucTeMe.

33. B noasipHo#t cHCTeMe KOOpAMHAT [JaHH TOYKH
4 2
M, (12; —g-n) " MQ(IQ; ——g-n:). BoiuncauTe nosnsgpHble KO-
ODAHHATHL CEPeiHHB OTPE3Ka, COENUHSIOWEro TOUKH M,
n M,.
34. B nonapHofi cucTeMe KOOPAMHAT HAHBl TOUKH

My(p1; 01) 1 Ma(p2; 99) BriuncauTts paccrosinue d Mexay
HHMH.

35. B noagpHoit cucreMe XOOPIHHAT [JaHB TOUKH
1
M, (5' ‘i) H MQ(S; —T’t-?—) Briunemurs paccrosinue d Mee

AIY HHMH, :
36. B nom{pHon cCHCTeMe KOOPAMHAT JaHbl [Be CMEeXKHhle

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

OeJNHUTH ero MJolalb. r <
| 37. B nonspHO#i cucTeMe KOOPAHHAT AaHbl 1BE npomno-
7
NMOJIOXKHBIE BepIlUHHbH KBaApaTa P(6, — T ) 5 Q( )

Onpenenuts ero naoinasib.

38. B moaspnofi cucreMe KOOPAMHAT AAHbl JIBe BepLUHHB

| 7

NPaBHJIBHOTO TpeyrcabHuka A (4; — 15 n) 1 B(S; ) 1)
OnpeneauTsh ero mJiIouaib.

39, Oana w3 pepwnH TpeyroabiHiuka OAB nHaxogutes
B MoJ10ce, ABe APyrue cyThb TOUKH A (p1; 01) ¥ B (o2, 02). Bor-
YHCJAWUTb MJIOUIAAb 3TOTO TPEYTrONbHHKA.

40. Onna u3 sepuun Ttpeyroabiuka OAB Haxomutces

by

B nmoJaioce O, nBe ApyrHe CYTh TOUKH A (5; —4—) d 3(4, 12)
BeryucauTh maowanb 3TOro TPeyroJdbHUKA.

41, BulyHCAHTD NA0WIAAb TPeYyroJgbHHKA, BEPIUHHBI KO-
Toporo A (3; —é—n), B (8; -214 :m) 7 C(G; % n) 3ajaubl B I0-
JAPHBIX KOOpAHHATAX. '
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42, TMonoc nonspuoft CHCTEMBI KOOPAHHAT COBIajJaeT
C Haya/J oM NEKapTOBBIX MPSIMOYIOJdbHbIX KOOpAMHAT, a MO-
J9pHAg 0Ch COBMAMAET C MONOKHTEIbHON MOJYOChI0 aGCHHCC.

. T
B nonsipuofi cucteMe KoopauHaTt LaHul TOUKH M, (6; 5),
2 i

My(55 0), My(2 5), M, (10 —F), M5(8 =), Mg (12;

n
——6-). OHpGIIEJIHTb ACKapTOBbLI KOOPAHHATBI 3THX TOUYEK.

43. Tlomoc mnonsipHOf# cucrteMbl KOOPAMHAT cCoBmajaet
C HayaJIoOM JeKapTOBBIX MNPSMOYIOJbHBIX KOOpPAHMHAT, a MNo-
JigpHAass OCb coBHafaer C TMOJIOXKHUTEJNBHOH MNOJYOChbld ad-
cuuce. B nexkapToBo#i mpAMOYroJbHON CHCTEMEe KOOPAHHAT

manbt Touxn My (0; 5), M,(—3; 0), Mo(V3 1), M (—V'2;
— V' 2), Ms(l; — V/'3). Onpenenuts nosipeble KOOPAHHATH!
3THX TOYEK.

§ 4. Hanpasaennniii orpe3ok. Ilpoekuua orpeska
Ha TIPOH3BOJAbLHYIO OCb. [IpoeKkuuu orpeska
Ha OCH KoopauHaT. JauHa u moaspHbI yroa orpeska.
Paccrosinne Mexay AByMs TOYKaMHu

ITpaMonuHetHBI OTPE30K Ha3blBaeTCsl HaNpaBJeHHLIM, ecaM YyKasa-
HO, Kakas H3 OrpaHUYHBAIOLIMX ero TOYEK CuuTaeTcs HauyasoM, Kakad —
KoHuoM, Hanpap/ienHeii OTPe3QK, HMelolluil TOUKY A cpouM HayajaoM

H TOuky B komuoM (puc. 3), 0003HauaeTcs CHMBOJIOM AB (1. e. TaK

e, Kak oTpesok ocu; cM. § 1). HnmHa HanpaB/ieHHOro OTpesKa AB
(npy 3amaHHOM MaciuTaGe) oOo3Hagaercd
.4 cuMposqoM |AB| (unn AB; ceM. CHOCKY Ha
erp. 13). -
ITpoekuues otpeska AB Ha 0OCb U HA3bl-
BaeTCsl 4YMCJIO, PABHOE BeJHUHWHE OTpe3Ka

A,B, B; ocu u, rae Touka A; gBJadeTcs mNpoek-

A une#t Ha ocb 4 Toukn A, a Bj— npoekuueit
Ha 3Ty ke ocb TOYKHU. B.
Puc. 3. Ipoekuna oTpeska AB Ha ocb 0603Ha-

* 4aeTcs  CUMBOJIOM Mpu AB. Ecan Ha MA0CKO-
CTH 3ajaHa CHCTEMa JEKAPTOBLIX NPAMOYIOMBHBIX KOOPIHHAT, TO NpO;
exlHs oTpe3ka Ha ocb Ox o6o3HayaeTcas cuMBoJoM X, €ro NMPOEKUHsT HA
ock Oy — cuMBodaom Y. -

Ecau wuseectHnl KoopauHatel Tovek Mi(xi;y1) u Ma(x2 42), To
npoekuHd X M Y Ha ocH KOOPAHHAT HampaBjaeHHOro otpe3ka MM,
MOTYT ObITb BLIYHCJeHH NO HopMynaM

X—xz-xl, Y—yz-yx

TakuM o6pa3oM, uTo6H HaMTH npoexuuu HanpaBneHHoro OTpe3ka Ha
OCH KOODLHHAT HYIKHO OT KOOPAUHAT ero KoHUa OTHATb COOTBETCTBYIO-
IlHe KOOPAMHATH! Hayana,
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Yron 0, ua XOTOpbIi HYXHO NOBEPHYTb MOJOXKHTEJbHYIO TOMY-
ocb Ox Tak, urobbl ee HaNpaBJeHde COBNAJO C HampaBJeHHeM OTpe3Ka

MM,, Ha3piBaeTcs MONSIPHBIM yraoM oTpe3ka MM,

Yron 0 nounmaercs, kagk B TpuroHoMerpuu. CoOTBETCTBEHHO
sroMy O uMeeT GeCKOHEUHO MHOrO BO3MOMKHBIX 3HaueHHH, KOTOpbie OT-
JAMYAIOTCS APYyr OT APyra Ha BeJHUMHY BHAa =£=2nm (rae n— ueloe
MONOXKHTeAbHOE UHCa0). [IaBHLIM 3HAUYEHHEM TMOJMADHOTO YIril1a Hasbl-
paeTcst TO U3 €ro 3Havelli, KOTOPOe VYIAOBJICTBOPSET HEPaBEHCTBAM
—n < 0 < +n.

dopMmyant

X=d cos0, Y=d sin0d

BLIPAXKAIOT MPOEKUHH TPOH3BOJLHOIO OTPe3KA HA KOODAMHATHhIe OCH
yepes ero AMMHY u TNOJSPHbI yroda. OTciofa XKe BHTEKalT (GOpMYIE

X Y
——————,  8iN 0 = e
Vx4+yer’ VxeLy:’

KOTOpble BbIPaKaloT AJUHY H NOJSAPHBIN Yrosi OTpe3Ka Hepe3 ero Mpoek«
IIHM Ha OCH KOOpAHWHAT.

Ecan Ha niockocTd AaHm ABe ToukH M (x;; y1) B Ma(xs; 42), TO
pacctosiHHe d MexAy HHMH onpegesserca GopMmyJon

= V(xz — %)+ (Y, — y1)%

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

d=VXZFY? cosO==

2%,

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

45. TlocTpouth Ha yepTeke OTPE3KH, HCXOASILHE M3 Ha-
yaja KOOPAMHAT, 3HAs HX MPOEKUHH HA KOODJAHHATHBIE OCH:
N X=3Y=22)X=2 Y=-=5;3) X=+5Y=0;
4) X=—-2, ¥Y=3;5) X=0, Y=3,6) X=-5 Y=

= —].

46. [TocTpoutTh Ha uepTexe OTPE3KH, HMeIOlLIHe Haua-
Jom mouky M(2; —1), 3Hag uX NpOeKUHH HA KOOPAHHATHBIE
ocn: 1) X=4,Y¥=3;2) X=2,V=0;3) X=-=-3, V=
=1;4) X=—4,V=—-2;5) X=0,Y=—-3;6) X=1,

= —3.

47. Jauwt Toukn Mi(l; —2), M.(2; 1), Ms(5; 0),
Mi(—1; 4) u M5(0; —3). Hafiti npoexuuu Ha KoopauHaT-
HBIE OCH CJIeLYIOUHNX OTpeskor: 1) MiM,, 2) MMy, 3) M.Ms,
4) MM,

48. Jaubl nmpoekuuu orpeska MM, Ha ocu KOOpAHHAT
X =5, Y = —4; 3uaq, uto ero Hauajo B Touke M(—2; 3),
HaATH KOOPJAHHATH €r0 KOHUA.
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49. Hauwr npoekumn oTpeska AB Ha OCH KOOpIHHAT
X =4, Y = —5; 3Has, UTO ero KoHEll B TOUYKe B(l; —3),
HafiTy KOOpPAMHATHI €ro Hauaja.

50. ‘TTocTpouTh Ha YyepTEXe OTPe3KH, HCXOAdLIHEe M3 Ha-
yaJga KOOpPAMHAT, 3Has AJHHY d W TOJSPHBIH yro.n 0 kaxno-

ro u3 uux: 1) d =35, 9-—-— 2) d==3, 9—- —m; 3) d=4,
— T, — ___i
B-——-—-g, 4) d=3, 0= 33'5.

51. IlogTpouTe Ha 4YepTexe OTPE3KH, HMEIOLIHe Haya-
qoM Touky M (25 3), suas JJHHY M MOJSIPHBI yroJ Kaxmao-

ro us wuxt 1) d =2, 8-—-—-—1—0—;2)61—1 B--— 3) d =5,

kg 1
=—5 (koopauHATH TOUKH M — DeKapTOBHI).

52. BHuMCAMTL NPOeKIUH Ha KOOPAMHATHEIE OCH OTpe3-
KOB, 3HAS AMAUHY d M MOJspHBIE yros 0 Ka)Xaoro M3 HHX!

)d=12, 6=2m 2) d=6, 8=—%; 3) d=2,

=0
4 L]
63. JlaHb NpOeKuuH OTPe3KOB HA KOOPAHHATHBIE OCHi
1) X=3,Y=—4;2) X=12, Y=5;3) X=—8, Y=
= 6. BBIUHCTHTD AJIHHY KaXKJAOTO U3 HUX.
54, JlaHbl NpOEKNHH OTPE3KOB HA KOOPHMHATHHIE OCH!
) X=1,Y=)38; 2) X=38V2, ¥=-—3)2; 3) X=
=—2V3, Y=2. Buuucours Aauuy d H NONSAPHBIH
yros 0 Kaxjaoro H3 HHX.
55. Hdanel Toukn M(2; —3), Ma(1; —4), M3(—1 -7)
u M,(—4; 8). Buluncauth AJAHMHY M NOJNSPHBIE yroa Cle-
AYOIWHX  OTPe3KOB: 1) MM,, 2) MiMs, 3) M:M,,
4) MMs.
56. Jlniuna d ortpeska paBHa 5, ero mpoekuus Ha OCb
aGcumce pasna 4. HalTh mpoexuuio sToro oTpeska Ha 0Ch

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

57, Jlauga orpeska MN papma 13; ero mayanxo B TOY-
ke M(3; —2), NPOEKLHs Ha OCh a6cuucc pasHa —12, Hai-
TH KOOPAWHATHl KOHIA 3TOTO OTpe3Ka INPH YCJOBUH,
yTo OH 06pasyeT ¢ ochio opAuMHAT: 1) ocTphlil yroa, 2) ry-
TIOH yroJ.

14



58. Jlnuna orpeska MN papuHa 17, ero KOHel B TOUKe
N(—7; 3), npoekuus Ha och opauHar papHa 15. Hafitu xo-
OpAMHATHl Hayaka 3TOro OTpe3ka INpHM YCJIOBHM, UTO OH
ob6pasyeT € ocbio abcuucc: 1) ocrpelfi yroa, 2) Tyno#
yroJl.

59. 3Hasi MOpoeKuWH OTpe3Ka Ha KOOPAMHATHBIE OCH

=1, Y= —1V3, Haiiu ero npoekusi Ha 0cb, KOTODAs

2
coctaBasger ¢ ocvio Ox yroda 9 ==m

60. Ilauet nee Touku M,(1; —5) u Ms(4; —1). Haitrn

mpoeknuio otpeska MM, Ha ocb, KOTOpas COCTABJfeT

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

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

62. lanbr nse TouKM My(2; —2) u Ma(7; —3). Haiitu

npoeKumo otpeska MM; Ha Och, TPOXOAALLYIO Hepe3 TOUKH
A(5; —4), B(—7; 1) u uanpasnensnyw: 1) or A K B,
2) or B x A

63. Jaunt toukn A(0; 0), B(3, —4), C(—3; 1),
D(—2; 2) u E(10; —3). Onpenennts paccrosinde d MexIy
Toukamu: 1)A u B, 2) Bu C; 3) A u C; 4) Cu D; 5) A
ubD; 6) DuckE. : ]

_ 64. JlaHbl 1Be CMEXHbIE BEPIUIMHBL KaanpaTa A(3; —T7)
u B(—1; 4). BoluneanTs ero miomanb.

65. IlaHbpl aBe NPOTHBOMOJIOXKHbIE BepIIHHLL KBAaIpara
P(3; 5) n Q(1; —3). Brudcautb ero naouianb.

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

67. [Lanwl Tpu Bepuinus A (3; —7), B (5; —7), C(—2; D)
napadnenorpaMma ABCD, uerBeprasi BepuiuHa KoTtoporo D
nporusononoxkua B. Onpegenurb NIUHY AMAroHadeHd 3TOrO
napaJsejorpaMmma.

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

69. Cropona pom6a paeHa 5)/2, mIBe ero mpoTHBOIO-
JIOXKHBIE BepIIUHbI cyTh TOUKH P (3; —4) u Q(1; 2). Bhruuc-
JIATb JJIHHY BBICOTHI 3TOr0 pomba.

70. JloxasaTh, uTO TOUKH A(3 —3), B(—2; —7) u
C(18; 1) mexar Ha ofHOH MPAMOIL
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71. Iokaszare, 4To Tpeyronbhuk ¢ Bepmuuamu A (l; 1),
A3(2; 3) u A3(5; —1) npsMOyronbHblii,

72. Iloxasarth, yto Touku A(2; 2), B(—1; 6), C(—5; 3)
u D(—2; =1) saBjasw0Tca BepIIHHAMU KBajpara.

73. OnpegenuTh, €CTh JIH CpelH BHYTPEHHHX YIVIOB Tpe-
yroabHHKa ¢ BepiunHamMu M(1; 1), M2(0; 2) u Ms(2; —1)
TYICGH yroJ.

74. JlokazaTb, UTO BCe BHYTPEHHHe YIJbI TPeyroJbHHKA
¢ pepuunamu M(—1; 3), N(1; 2) u P(0; 4) octpeie.

75. Bepuiunsl TpeyronbHuka cyts touku A (5; 0), B(0; 1)
n C(3; 3). BeluucauTp ero BHyTpPeHHHE YIVIbL.

76. Bepmunni Tpeyroabiuka cyts Toukd A(— V3 1),

B(0; 2) u C(—2V'3; 2). Beluncants ero BHelIHHH yron
IpH BepliuHe A.

77. Ha ocu abcuucc Haiiti Takywo TOUKy M, paccrosiHue
Koropo# 1o toukH N (2; —3) pasusoch Obi 5.

78. Ha ocu opaunat HafiTH Takylo touky M, paccrosHue
kotopo#t 10 toukn N (—8; 13) paBHsIoCh ObF 17

79. Hanwer pBe Toukn M(2; 2) w N(5;, —2); Ha ocu
abcuuce HaliTu makyw TOuky P, urodwl yroa MPN Obia
N PSIMBIM.

80. Uepes touky A(4; 2) nposeleHa OKPYKHOCTh, Ka-
calomasics o060eux KoOpAMHATHBIX ocefl. Onpexenurb ee
uentp C u paauyc R.

81. Uepes touxky M;(l; —2) mpoBegeHa OKpY:KHOCTb pa-
Auyca 5, kacawouwascs ocd Ox. OnpeaenuTb LHeHTP
OKPY2KHOCTH.

82. OnpeneauTb KOOpAMHATHI TOUKH Ms, CHMMeTpPHUUHOI
Touke My(1; 2) oTHOCcHTeNnbHO NPAMOH, NMpoXoLsmiel yepe3s
toukd A(1; 0) u B(—1; —2).

83. [laHbl [Be NpPOTHBOMOJNOXKHLIE BepUIMHbLI KBajgparta
A(3; 0) n C(—4; 1). Haiitu nBe ero apyrue BepUIHHBI,

84. Ilaun nBe cMexHble BepluiuHb KBaapata A(2; —1)
u B(—1; 3). Onpenenutdb ABe ero Apyrue BepIUHHEL

85. Jlaupl  BepliMHBL  TpeyrodabHuka M((—3; 6),
Ms3(9; —10) u Ms(—>5; 4). Onpenenurs uentp C u pazuyc R
ONHCAHHOTO OKOJIO 3TOT0 TPEYroJbHHKa KpYyra.

§ 5. JeaeHHe OTPe3Ka B JaHHOM OTHOWICHHH

Ecou Touka M(x; y) nexur Ha MpaMOH, fpoXoAsile# uepes Abe
MM

MM,’
B KOTOpoM Touka M pmeaut otpe3ok MM, To KoopAnHate Toukn M

16

Zauuele Toukn Mi(x1; ¢1), Ma(xe; y2), H NaHO OTHOLIEHHE A =




onpeneastores no dopmynam

ST ok 22 WS /e o}
i+5 " Y= 112 °

Ecau Touka M sapasierca cepennnofi orpeska MMy, TO ee KOOpAHHATHL
onpeaeasiorca no QopMmysaam

_Htx Y1ty
X = 2 s y-— 2 ]

86. Jlaner xonust A(3; —5) u B(—1; 1) oxHopoxHoro
crepkHs. OmnpelenuTh KOOPAWHATH! ero LEHTpPa TAKECTH.

87. LleHTp TAXKECTH OXHOPOJZHOTO CTEPKHA HAXOXMTCA
B Touke M(1; 4), oAMH U3 ero KOHIOB B Touke P(—2; 2).
OnpenenuTh KOODAMHATBL TOYKH ( ApPYyroro KoHuHa 3TOrO
CTEPAKHS

88. IlaHbl BeplinHbl Tpeyrosnbuuka A(1; —3), B(3; —5)
u C(—5; 7). Onpenenuts cepeadHbl ero CTOPOH.

89. Jlanwel nee Tourn A(3; —1) u B(2; 1). Onpeneaurs:

1) xoopaunatht TOukH M, chMMeTpuuHOH TOuke A OTHO-
CHTE/NbHO TOYKH B;

2) KoOpZuHATH TOYKH N, cuMMeTpHYHOH TOouKe B OTHO-
CHTEJBHO TOuKH A.

90. Touku M(2; —1), N(—1; 4) u P(—2; 2) asasworcs
cepelMHaMH CTOPOH TpeyrosbHuka. Onpegenurb ero sep-
LIMHBL.

91. [aub Tpu BepwwuHbi napasnenorpamma A(3; —5),
B(5; —3), C(—1; 3). Onpenenutb yeTseprylo pepiuny D,
IPOTHBOMNOJOXHYIO B.

92. JlaHbl 1Be CMeXKHble BeplUKHbI TapaJaesorpaMma
A(—3; 5), B(1; 7) u Touka mepeCeyeHHA ero AHaroHajefl
M(1; 1). Onpeneauts ABe APYrHe BEPLIUHDI,

93. Hauwl 1pu Bepwuun A(2; 3), B(4; —1) u C(0; 5)
napgmeﬂorpamma ABCD. Haiitn ero 4eTBepTylo BepLUH-
Hy L),

94. Hauwt Bepiununl tpeyroabhuka A(l; 4), B(3; —9),
C(—5; 2). Onpejenurb NIHHY ero MeAdaHbl, NPOBeJeHHOH
M3 BepILHHBl B.

95. Otpesox, orpauuueHubid Ttoukamu A(l; —3) n
B(4; 3), paspenen Ha TpH papsble yacTh. OnpeiesdTb Ko-
OpAHHATBI TOUEK HeJeHHS.

96. [Jaunw BepuruHbsl TpeyroabHuxa A (2; —5), B(1; —2),
C(4; 7). Haiitu touxy mnepeceueHns co croponoit AC Guc-
CEKTPHChI er0 BHYTPEHHEro yrJya npH BeplliHe B,
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97. Taunr Bepiuunsl Tpeyroasuuka 4 (3; —5), B(—3; 3)
n C(—1; —2). Onperenuts AJUHY GHCCEKTPUCH €ro BHY-
TPeHHero yrJja npu sepiiune A. ,

98. [laubl BepuuHb Tpeyroapuuka A (—1s —1), B(3; 5),
C(—4; 1). Hafitn Touky NepecedeHHs C IPOJOMIKEHHEM CTO-
pousl BC GUCCEKTPUCH! er0 BHEUIHEro yraa mpu BepliuHe A.

99. ITanwl BepiuuHbl Tpeyroapuuka A (3; —5), B(1; —3),
C(2; —2). Onpenenutp AJHHY GHCCEKTPHCH €r0 BHELIHETro
yria npH Bepliune B,

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

101. Onpenenutr KoopauHaTel KoHLOB A W B otpeska,
KoTopbiil Toukamu P(2; 2) u Q(13 5) pasgenen Ha TpPH paB-
Hble YacTH.

102. IIpamas npoxozur yepes toukun M;(—12; —13) u
Ms(—2; —5). Ha aroit npsaMolt mafiTé Touky, abciicca Ko-
TOpPOI paBHA 3.

103. IIpamas npoxozutr uwepe3s Toykw M(2; —3) wu
N(—6; 5). Ha stofi npsiMoli HalTH TOYKY, OpAHHATA KOTO-
poil paBHa —5. .

104. ITpsmaa mnpoxoaur uepes Touku A(7; —3) #
B (23;. —6). Hafitn Toyky nepeceuenuss 3TOH TPSIMOH C OChIO
abceruce. '

105, Ilpamas npoxozutr uwepes moukn A(5; 2) n
B(—4; —7). HaiiTu TouKy nepeceueHus 3Toi NpsMoOl ¢ OCbIO
OpIHHAT.

106. JTaHbl BeplIMHBI uYeThIpexyroabHHka A(—3; 12),
B(3; —4), C(5; —4) u D(5; 8). Onpeneautb, B KaKOV OT-
HOlIeHHY ero AuaroHanb AC geaur puaronanas BD. .

107. Jauw BepiuuHbl YeThHIpexyronbHHka A (—2; 14),
B(4; —2), C(6; —2) u D(6; 10). Onpenenutb TOYKy nepe-
ceuenus ero guaronaneit AC u BD.

108. ITanbl BeplIHHBl OMHOPOJHON TPEYroJbHOH IJa-
ctHHRH A (%15 1), B(%s; y2) 1 C(xs; ys). Onpelenutb Ko-
OpIHHATHL ee UEeHTPa THAXKECTH.

VYxaszaHue, HEHTp TAXKECTH HaXOAHTCA B TOYKE HEPECEHCHH
MeinaH.

109. Toyka M mnepeceueHHd MeAHaH TPeyroJbHHKA Je-
JKHT Ha OcH a6cuuce, gBe BepLIHHH ero— Toukd A (2; —3)
u B(—5; 1), Tperba BeplinHa C JeXuUT HA OCH OpPAHHAT.
Onpegenuts KoopauHaThl Touek M u C.
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110. Jlansl BepuiHK OJHOPOLHON TPEYTOJBbHOHN MIACTHH-
ku A (%1 Y1), B(x2; y2) m C(¥3; y3). Ecan coeauHuTts cepe-
IHMHBL ee CTOPOH, To o6Gpasyercd HOBas OJHOPOJHAA Tpe-
yronpHas IJ1acTHHKA. [lokasarb, HTO LEHTPHl TAKECTH
06Gerx MAaCTHHOK COBManaloT.

Yxasauwue. Bocnomp3oBaThea pesynabraToM 3ailaun 108.

111. OgnoponHas nJjacTiHka uMmeer GopMy KBajgpara co
CTOPOHOH, paBHOH 12, B KOTOpPO# cHeflaH KBaApaTHHIA BHI-
pes, NpsMble pas3pesa NPOXOAST uepe3 LEHTP KBajpara, OCH

¥

o 72—

S ——
Puc. 4. Puc. 5.

g &

I 7

KOODOHHAT HanpasJeHbl TIO pe6paM naacTuHkH (puc. 4).
OnpenenuTs LEHTP TAKECTH ITOH MAACTHHKH.

112, Oxuopoakas NAacTHHKA uMeeT HOPMY Irpnmoyronb-
HHKa CO CTOpPOHaMH, DPaBHBIMH a ¥ b, B KOTOpOM cpaenaH
NpAMOYTOJNbHBIN BbLIpe3; MPAMbie pas-

Pe3a NPOXOAAT uepe3 HeHTD, OCH KO- ¥
OpLUHAT HanpaeieHbl O pebpam mnaa-
cTUHKY (puc. 5). Onpenenuts UeHTP

-~

/

!

i

TSKECTH TOH MJIACTHHKH. N

113. OxHoponHas MJAaCTHHKA \

¥Meer POPMY KBajapara cO CTOPOHOH, |
PaBHOH 2a, OT KOTOPOTO OTPe3aH TPe- Pl sy z

YrO/NIbHHMK; MNpaAMasg paspe3a Coedu-
HfieT CepelMHbl ABYX CMEXKHBIX CTO- Puc. 6.

POH, OCH KOODAMHAT HAaMpPaBJEHBI IO

pedpamM maactHHku (prc. 6). Onpenesutb LEHTP TAXKECTH
N1aCTHHKH.

114. B caenyomux moukax A(xy; y1), B(xs y2) H
C(xs; ys) cocpeioToyeHH Macchl m, n U p. Onpenenutsb
KOOPAMHATE! LeHTPa TAXKECTH 3TOH CHCTeMbI Tpex Macc.

115. Touku A(4; 2), B(7; —2) u C(l; 6) sapasores
BepIUIMHAMH TPEYFOJNbHUKA, CAEJaHHOTO M3 OLHOPOJHOI MPO-
BoMokU. ONpefeauTh LEHTP TAKeCTH 3TOr0 TPeyroJbHHKA.
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§ 6. Maowans TpCcyronbHUKA

KaroBw 6b1 uH 6baum TpH ToukH A(xy; y), B(x2; y2), C(xs ys),
miowaab § tpeyronsiuka ABC paerca Qopmynoi

iS=—1- Xo— X1 Yo— Y )
21 x3=x Ys—1n
IlpaBas wacte stoit Qopmynnl paBHa +S B TOM Ciydae, KOrAa KPaTe

vafiuii mopopor otpeska AB k orpesky AC nonoxwurened, u —S
B TOM CJyuae, KOrZa T4KOi MOBOPOT OTPHILATE/EH.

/" 116. Boluncauts mMI0MWAIb TPeyroJqbHHKa, BeplIHHAMH
KoToporo sBasitorcs toukd: 1) A(2; —3), B(3; 2) u
C(—2; 5); 2) Mi(=3; 2), Ms(5; —2) n Ms(l; 3)3
3) M(3; —4), N(—2, 3) u P(4; 5).

117. Bepiuunst TpeyroibHuka cyrb Touku A(3; 6),
B(—1; 3) u C(2; —1). BblYHCAUTD OJUHY €r0 BHICOTHI, PO~
BeNeHHOH u3 BepiunHw C.

118. Onpenenuts nuomanb mapaiienorpaMma, TpH Bep-
INMHBl  KOTOpPOro cyth Touku A(—2; 3), B(4; —5) u
C(—3; 1).

119. Tpu BepluHB TapajneqorpaMma CYTb TOYKH
A(3;7), B(2; —3) u C(—1; 4). Bblyuc/auTh AJHHY €TO BHI-
COTHI, ONIYLIEHHON H3 Bepurdiisl B Ha cropony AC.

120. [1anbl nocjaenoBaTe/bHble BepIIUHB OJHOPOLHOH Ye-
ThIpexyroapHoft maactuuku A(2; 1), B(5; 3), C(—1; 7) u
D(—7; 5). Onpenenuth KOOPAHHATH e LEHTPA TIMKECTH.

121. Jann mnocjenoBaresibHble BEPIUHHBI OJZHOPOLHOMH
natuyronsHoil naacrusku A(2; 3), B(0; 6), C(—1; 5),
D(0; 1) u E(1; 1). OnpenennTb KOOPAUHATH €€ LIEHTPA T+
JKECTH.

122, Tlaomazb TpeyroabHHKa S = 3, nBe ero BeplUHHHI
cyTb Touku A (3; 1) u B(l; —3), a TpeTbs Bepmuna C Jje-
KHUT Ha ockt Oy. Onpenenuts KOOpAHHATH BepiuHbl C.

123. Tlmowanbr TpeyrosbHUKa S == 4, 1Be ero BepIUHHHI
cyTb Toukd A(2; 1) u B(3; —2), a tperbs BepminHa C Je-
xHuT Ha ocu Ox. Onpenenutb KoopAuHATHl BepluuHbl C.

124, Tlnomans TpeyroabHuka S == 3, IBe ero BepLIHHEL
cyTh Toukn A (3; 1) u B(l; —3), UeHTp TAKECTH 3TOTO TpPe-
yroJibHUKa JeXUT Ha ocH Ox, OnpenesuTh KOOPAHHATHI
Tperbeft Bepiuunkl C.

125. ITmowanby mapadanenorpamma S == 12 xB. ef.; ABe
ero BepiiuHbl cyTh Toukd A(—1; 3) u B(—2; 4). Haiitu
IBe Ipyrde BepIUHHBI 3TOrO MapannenorpaMma Iipd ycJo-
BUM, YTO TOYKA [epeceyeHUs ero JuHaroHajell JNexXHUT Ha ocU
abcuuce.
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126. [Tnowanpb napaniaenorpamMma S = 17 kB. en.; ase
ero BepiuuHbl cyTb Toukd A(2; 1) u B(5; —3). Haiitn ase
ApyTHe BepIIMHBL STOro MapajjesorpaMma IpH YCIOBHH,
yro TOYKA TMepeceueHHss ero JAMaroHaJjedl JeXKHT Ha OcH
OpIHHAT.

§ 7. llpeoGpaszoBanue KOOPAHHAT

[Tpeo6pa3oBaHue AEKAPTOBHIX NPAMOYIOJbHEIX KOODAHHAT MpH Na-
pas/JeJbHOM CABArCe Ocefl onpejensercs GopMynaMH

x=1x"+a,
y=y +b.

3aecs X, ¥ CYTh KOOPAMHATH NPOH2BOJbHOH ToukH M niaockocTd OTHO-
CHTENBHO CTaphlX ocell, X/, ¥y’ — KoOpAHHAThI TOH e TOYKY OTHOCH-
TEJbHO HOBBIX OCeHl, @, b — KOOpAHHATH HOBOro Hauata O’ OTHOCHTE/b-
HO CTapblXx ocefl (roBOpsAT TakXKe, UTO @ €CTb BeJHUHHA CABHrA B Ha-
npasJjeHHd ocd abcuuce, b — BeJWYHHA CABHra B HAanpaB/eHHH OCH
OpPAHHAT).

[IpeoGpasoBanye JeKApPTOBLIX MPAMOYrOJbHEIX KOODPAHHAT IIpH MO-
BOPOTe OCeH Ha yrosa ¢ (KOTOpHfi HaXO MOHHMATh, KaK B TPHUTOHOMET-
pun) omnpeneasiercst hopMmysaMu

x=x"cosa — y' sin 3,
y=x"sina 4 y cos a.

37ech 1, y CyThb KOODAHHATHI ﬂpOHBBO.’IbHOH tTouk# M maockocTH OTHO-
CHTENLHO CTaphiX oCelf, X', y' — KOOPAMHATHL TOH 2Ke TOUKH OTHOCH-
Te/lbHO HOBBIX OCed.
Ddopmy.nt
x==x"coso — y sina + q,

y=x'sina 4y cosa + b

ONIPENENsiOT MpeobpasoBaHWe KOOPAHHAT MpY TNapa/eNbHOM CIABHTE
CHCTEMnl OCefl Ha BeanudHy g B nampaBJednd Ox, Ha BeJIHUHHY B
B Hampasmenud Oy W mocaeayioluieM TNOBOPOTE Ocefi Ha Yroa « ‘Bee
yK23aHHHe (DOPMYJabi COOTBETCTBYIOT ngeo6pa3osaﬂmo KOOpAUHAT npH
HeH3MeHHOM wmacurraGe. Hed3MeHHOCTb MaciiTaGa mpeanodaraercss Tak-
Xe 3 HMKSOPUBOLHMBIX 33/ayax.

127. Hanucatp ¢opMmysabl npeoSpasoBaHHs KOOpAMHAT,
CCJIM  HAYano KOOpAMHAT (6e3 u3MeHeHHs HanpaBieHH:
ocefl) nepedeceHo B Touky: 1) A(3; 4): 2) B{(—2; 1);
3) C(—3; 5).

128. Hauano koopainar nepeveceHo (6e3 W3MeHEHHS Ha-
npaBJIeHst ocefl) B touky O’(3; —4). Koopaunartsl Touck
A(1, 3), B(—3; 0) u C(—1; 4) ompeacileHb B HOBOH CH-
cTemMe BbILXHCJ]HTE KOOPAMHATBLI 3THA K€ TOYCK B CTapoi
CUCTeMe KOoOopAMlarT.
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129. Jauw Toukn A(2; 1), B(—1; 3) u C(—2; B§).
Haiitu ux xoopauHaThl B HOBOIl cncrewle ecai Hayalo
KoopoHHaT mepeHeceHo (0e3 H3MeHEHHS HAIpaBJeHHS
ocei1): 1) B Touky 4; 2) B Touky B; 3) B TouUKy C.

130. Onpeﬂenmb crapble KocopauHate Hayaga O Hosoit
CHCcTeMBbl, ecau GopMyanl npeoOpa3oBaHusi KOOpIWUHAT 3a-
JAaHbBl cjenywIUHMH pasenctBamu: 1) x=x'-}3, y=y -+
+5 2) x=x=2, y=y¢y'+1;, 3) x=x, y=y —1;
4) x=x"—5, y=y'.

131. Harnucate ¢opmyan npeobpa3oBaHHs KOOPAMHAT,
€CaH OCH KOOpJOMHAT MOBEPHYTH HAa OJHH H3 CHeIYIOIHX
yraos: 1) 60°; 2) —45°%; 3) 90° 4) —90° 5) 180°.

132, Ocu xoopmuHaT nmosepHyTHl Ha yroa o = 60°. Ko-
opauHaThl Touek A(2 Y3 —4), B(V3; 0) u c(0; —2V3)
onpejgefeHbl B HOBOI CHCTeMe, BHIUHCANTD KOOPAHHATH 3TUX
XKe TOYEeK B CTapoil cHCTeMe KOOpII.I/IHaT

133. Jlauet Toukn M(3; 1), N(—1; 5) n P(=3; 3; —1).
Ha#itu ux koopmuHaThl B HOBOH cncreme eci OCH KO-
OpAMHAT MOBepHYTH Ha yroa: 1) —45% 2) 90°;, 3) —90°%
4) 180°.

134. Onpenenuth yroa o, Ha KOTOPHIA MOBEPHYTH OCH,
ecniu (bopmynbl npeo6pa3oBaHusi KOOPAHMHAT 3aLaHbl Cle-

CVE
AYIOUIHMH paBeHCTBAMH: l)x—-?lz-x - ']/23 ¥, y=—5- 2. 3 5+
1 3 1
AR x-—V ¥+ 5, y=—zx -*-.V;y’- ’

135. Onpenenmb KoopauHATHl ToukH O HOBOrO Hauana
KoopAHHAT, ecad Touka A (3; —4) nexut Ha HOBON OcH ab-
CLIHCC, a TOYKa B (23 3) JexXuT HAa HOBOH OCH OpPAHHAT, MpPU-
YeM OCH CTapoil M HOBOH CHCTEM KOOPAHMHAT UMEIT COOT-
BETCTBEHHO ONMHAKOBbIE HANpPAaBJeHHS,

136. Hanucate ¢opmyar npeo6pa3oBaHud KOOPIMHAT,
eciin Touka M;(2; —3) Jsexut Ha HOBOH ocu abeuuce, a
Touka Mo(ly —7) nekuT HA HOBOH OCH OpJIMHAT, MpHYEM
OCH CTapoi W HOBOH CHCTeM KOOPIHHAT HMSIOT COOTBET-
CTBEHHO OJUHAKOBLIe HaNpaBJeHHS.

137. Jise cucremn kKoopausaTHeiXx oceli Ox, Oy u Ox/,
Oy’ umeroT obiee Hayaao O H npeo6pasyioTca OJHA B I.pr-
Tyi0 NMOBOPOTOM Ha HEKOTOPEHI yroJ. KoopiuHATH TOYKH
A(3; —4) onpenenedsl OTHOCHTENbHO MepBOH U3 HUX. Bhi-
BecTH ¢dopMyan mnpeo6pa3oBaHHMA KOOpIMHAT, 3HAs, 4TO
nosoXHrebHoe HampasiaeHHe ocd Ox” onpefeseHo OTpes-

koM OA,
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138. Hauano xcopaunar nepeueceno 8 touky 0’(~1; 2),

5
OCH KOODJAHMHAT MOBEPHYTHl HA yroa ¢ = arctg-ﬁ. Koopnu-

gartbl mouek Mi(3; 2), M2(2; —3) u M;3(13; —13) onpene-
JieHpl B HOBOM CHCTeMe., Bhiuncaurh KOODIMHATH 3THX XKe
TOueK B CTapoli cHCTeMe KOOPAHMHAT.

139. Hauw tpu touku: A(5; 5), B(2; —1) n C(12; —6).
HafiTd BX KOOpaHHAThHl B HOBOH CHCTeMe, €CJd HAayajJo Ko-
opIouiaT IepeHeceHO B TOYKYy B, a ocu KoopjiHHart mosep-

3
HyTbl Ha yron o ==arctg-—.
140. Onpenenutb cTapbie KOOpIWHATHL HOBOTO Haudaja
H YIOJ ¢, Ha KOTOphIA MOBEPHYTH OCH, ecad (OpMYyJIbl mpe-
00pa30BaHUA KOOPAUHAT 3a0aHBI CJACAYIOIUMH paBeHCTBa-

1) x=—y' 43, y==x'—2; 2) x=—x"'—1, y=
=—y' +3;3) x=—— V2 —5 %+ V2 y +5, y-—Kg-x '+
Vz Y3 /g

141. Haun e touku: Mq(9; —3) u Mz(—6; 5). Haua-
JIO KOODJOHHAT MepeHeceHo B TOYKY M;, a OCH KOOpJIHHAT MO-
BePHYTH TaK, YTO MOJOXHTEJIbHOe HampaBJjeHHe HOBON OCH

abcuucc coBmagaer ¢ HampasjdeHueMm ortpe3ka M;M,. BriBe-
cTH (PopMyJIBl MpeoOpPa30BaHUA KOOPIHHAT.

142, TlonsipHast och NOJMSIPHOH CHCTEMbI KOOpAMHAT mna-
pajjenbHa ocH abcuucc AeKapTOBOH MPAMOYTONbHOH CH-
CTeMbl W HampapJeHa OJWHAKOBO C Helo. JlaHBl 1eKapTOBLI
IpAMOYroNbHEle KoopAuHATHl mojoca O(1; 2) u nonspubie

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

M, (2; -“;—n) H M5(2 -——-) Onpenennth KOOpOHHATHLI 3THX

TOUEK B AEKapTOBOH INPSAMOYTOJBHOH CHCTEME.

143. [Tonwc noagpHO# CHCTEMB KOOPJIMHAT COBHALaer
C HAuaJoM [eKapTOBHIX NPSAMOYroOJbHBIX KOOpPAMHAT, 4 TO-
JigpHas OChb Hanpas/ieHa Do OGUCCEKTpHCE NEPBOr0 KOOpPIH-
HaTHoro yrsa. Jlaunl moJdpHbie KOOPJOMHATHL  TOueK

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

b A
n M. (2; — g ). Onperenuts JexapToBbl MPSIMOYTOJbHLIC

OpIMHATH! 3TUX TOUEK.
144. TloasipHasi oCb MOJSIPHOH CHCTEMbl KOOpPIMHAT MNa-
paJgnenbHa ocud abCcuUCC OeKapTOBOH NPAMOYrOJbHOH CH-
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CTeMbl H GIMHAKOBO C Helo HanpapgeHa. J[aHBl NeKdPTOBHI
NpsMOyTroJbHble koopauHathl moaioca O(3; 2) u Touex
Mi(5; 2), Mo(3; 1), Ms(3; 5), M,(83+V2; 2—V?2)
u Ms(3+4 V'3 ; 3).Onpeneaurs noasprble KOOPAHHATH 3THX

TOYEK.

145. TToaioc moaspHOH CHCTEMBI KOOPAHHAT COBHAAAeT
C HAYaJOM JNEeKAPTOBBLIX MNPSIMOYTOJMBHBIX KOODAWHAT, MOASP-
Has och HampaBJ/leHa N0 OuCCEeKTpHCE MepBOro KOOPAMUHAT-
HOro yrna, JlaHbl AeKapTOBBl NPAMOYTOJibHbie KOOPIUHATH!

rouek My(—1; 1), M,(V'2; — V'2), Ms(1; V3), M, (= V3;

) u M, (2V3; —2), Onpenenuts MONSPHLIE KOODAHHATHI
3THX TOUEK,



FTTABA 2
YPABHEHHUE JIMHUU

§ 8. PyHKuUUA ABYX NEPeMEHHLIX

Ecnv ykasaHO TNpaBuio, COTJIACHO KOTOPOMY € Kaxaoh Touxkoh M
IVIOCKOCTH (MJIH KaKOH-HUOYAb YACTH IJIOCKOCTH) COMOCTABJAAETCH HEKO-
TOpPOE YHCJO Y%, TO TFOBOPAT, 4TO HA INIOCKOCTH (HJIH HAa UACTH ILIOCKO-<
CTH, «3a/laHa (YHKUUS TOUKH»; 3afaHWe QYHKIUHWH CHMBOJIHYECKH BHIpa-
HaAT paBeHCTBOM Buaa o == f(M). Uueno u, comocraBasemoe ¢
Touko#i M, HazbiBaeTca 3HaueHveM AaHHOH ¢yHkuuM B Touke M. Hampu-
mep, ecnd A — puUKCHpPOBAHHAsS ToOuKa MJIOCKOCTH, M — mponaso/ipHas
TouKa, TO paccrosHue or A g0 M ectb ¢yHkuua Toukw M. B manHOM
cayaae f(M) = AM.

[Tycts npawa Hexoropas ¢yHkuuMs u == f(M) m BMecre Cc Tem BBe-
IeHa cucTeMa koopawHat. Torfa mpousBosbHast Touka M onpepensercs
KoopAnHaTaMyu X, y. COOTBETCTBEHHO 3TOMY M 3HaueHHe JaHHoH GYHK-
ugy B TOuke M onpemenstercsi KoopA¥HATaMM X, Y, HJH, Kaxk eule
ropopaT, % = f(M) ecTp yHKUMA ABYX NepeMeHHBIX ¥ W y. DyHKuus
NBYX TIepEeMeHHBIX X, y obGo3Hauaercst cumBojoM [(x, ¥); ecmn f(M)=
=f(x, ¥), To ¢opmyna u = f(x, y) Ha3pIBAETCA BBHIPAKEHHEM JAHHON
¢yHx1EH B BHIGpaHHOM cucTeMe KoopAwHaT. Tak, B mpeablAyiueM mpH-
mepe f(M)= AM; ecnu BBecTH HEKAPTOBY MNPAMOVIOJBHYIO CHCTEMY
I&)OOp,[IHHaT C¢ HayanoM B Touke A, TO MNOJAYYHM BHIpaXKEHHE 3TOM

YHKUHY:

u=Vx+y.

146. Taun nBe Toukn P u Q, paccTosiHHE MEXAY KO-
TOPLIMH PaBHO @, U GyHKuus | (M)=di — ds, rae dy = MP
U dp = MQ. Onpegenurs BeIpa)KeHHe 3TOH (QYHKLIHH, €CJH
B KauecTBC Hayaja KOODJMHAT MpuusTa Touka P, a ochb Ox
HamnpasJjeHa 1o orpe3ky PQ.

147. Tlpu ycaoeusx 3anaun 146 ompenenutb BuIpayKeHHe
¢ynrunn f(M) (HemocpeACTBEHHO M NPU MOMOIIH Npeobpa-

30BaHHA KOODJAHHAT, HCHOJL3Ysl pe3yabTaT 3ajaaun 146),
€CJIH;
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__ 1) mawano xoopaunat BLIOPAHO B CepCeLHHE OTPe3Ka

PQ, ocb Ox HampapJeHa MO OTPe3Ky PQ.
2) Hawano koopauHaT BHIOpaHO B Touke P, a ocb Ox

HanpasJeHa M0 OTpe3ky QP.
148. Jdanbt; kBagpatr ABCD co cropoHo#l a U byHKUUA

f(M)=d%+ ds+ dis+ di, rtae dy= MA, dy = MB, ds =

= MC u d, = MD. Onpenenutb BepaxkeHne 3Tl cpyuxumx
€CJIM 32 OCH KOOPIHHAT NMPHHSTHl JHArOHAaJ U KBajapara (MpH-
yeMm ocb Ox Hampap/ieHa IO OTPE3Ky AC, ocy Oy —r1io o1-
pesxy BD).

149. Ilpn ycnosusix 3agaun 148 onpemenutsh BbipaXKeHue
ans f(M) (HemocpeAcTBeHHO M NPH NMOMoIUM TpeoOpasoBa-
HHSl KOODJAMHAT, HCIOJb3ysi pe3yabTat 3ajgaud 148), ecan
Hayano KOOpAMHAT BbIGpaHo B TOuKe A, a ocH KOOpAHHAT

HanpasJeHsl Mo ero croponam (ock Ox —mo OTPesKy AB,

ocb Oy — o orpesky AD).

150. Jana dbyukuus f(x Y) _.x2+y2-—6x—|—8y Onpe-
JeJUTh BBIpasKeHHe 3T0H (PYHKUHWH B HOBOH KOOPAHHATHOH
CHCTeMe, eClIHM Hauyalo KOOpPAUHHAT mepeHeceHO (6e3 HM3MeHe-
HHAl HanpaBJaeHus ocell) B Touky O'(3; —4).

151. Jana o¢yukuns f(x,y) = x2—y2—16. Omnpene-
JIUTh BBIpa)KeHHe 35TOH GYHKUHH B HOBOH KOOpAMHATHOH
CHCTEMe, eCM OCH KOOPAHHAT MOBEPHYTH HA yroa —45°,

152. lana ¢yukuus f(x,y) = x4 42 Onpeaeautn Bbl-
paxenue 3toi (GYHKUMH B HOBOH KOODAHHATHOH cCHCTeMe,
€CTH OCH KOODIHHAT IMOBEPHYThl HA HEKOTOPBHI yroj ao.

163. Haritu Takyo Touky, uToOBl NpH IlepeHOoce B Hee
Hayajga KOOpJAMHAT BeIpaxKeHHe ¢yHKuuUd f[(x,y) = x2 —
— 4y — 6x + 8y -+ 3 nocne npeofpa3oBaHis He COLEPIKAJO
YJIeHOB NepBOH CTeNeHH OTHOCHTENbHO HOBBLIX MepeMeHHbIX.

154. Hafitu Takylo Touky, wroGb HpH HOepeHOCe B Hee
Hauasa KOOPAWHAT BhIpa:KeHHe OYHKUHA [(X,Y) = x2—
—4xy + 4>+ 2x 4y —7 He coumepxasno UNeHOB MepPBOIfi
CTelleHH OTHOCHTENbHO HOBBIX NepeMeHHbIX.

155. Ha xakofi yros Hy:KHO NOBEPHYTb OCH KOODIMHAT,
utodbl  BHIpaxenwe GyHRunu f(x,y) = ¥2— 2xy 4 42 —
— 6x 4+ 3 mocsae npeobpa3oBaHus He COLEPKAAO YIARHA C
NIpoU3BeIeHHeM HOBBLIX MepeMeHHBIX?

156, Ha xakoi#t yroa HyXHO MOBepHYTh OCH KOOpJHHAT,

uTo6bl BEIpaxenue GyHKuHH | (¥, y¥) =322+ 2V 3 xy+ 42
nocie ftpeo6pa3oBamHsa He COAEPXKANO U/eHA C NMPOu3Bese-
HHeM HOBbIX NepeMeHHBIX?
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§ 9. Monarue ypasHeHus JAuHuH. 3ajaHue JHHHH
NPH NOMOLUM YPaBHEHHS

Papenctso Buga F(x, y) = 0 HasplBaeTcs YypaBHEHHeM C JABYMA
nepeMeHHBIMH X, Y, €CH OHO CHPaBeAJIHBO He M BCSKHX Map wuced
x, y. CoBopAT, YTO ABa 4HCAd X == Xg, Y == Yo YAOBJIETBOPAIOT HEKOTO-
pomy ypaBHeHnio Bana F(x,y)==0, ecid 0pu NOJACTAHOBKE ITHX YHCET
BMeCTO MEpPEMEHHBbIX X H Y B ypaBHElHe ero JeBasi yacTb obpallaercs
B HV/b.

YpapHeHueM JAaHHOH JMHHM (B HA3HAUEHHOH CHCTeMe KOOpJAHHAT)
JIa3bIBAETCA TaKOe YPaBHEHHe C JBYMs MepPEMEHHBIMH, KOTODOMY YAO-
BIETBOPAIOT KOODAWHATHL KaxKJAOH TOUKH, JexameH Ha STOR JHIMH, H
He YIOBJETBOPAIOT KOODAMHATBI KaxKAOH TOUKH, He Jexauell Ha Hefl,

B nmandeHeilmieM BMeCTO BbIDAXKEHHS <«JaHO YpPAaBHEHHe JHHUH
F(x, y)=0» wMb uacro O6yleM TOBOpHTh KOpodYe: JaHa JHHHS
F(x, y)==0.

- Ecau naunl ypasHenus asyx amHuid F(x, y)=0u @®(x, y)=0, 10
COBMECTHOE DelleHHe CHCTEMBI

F(x,y)=0, ®(x,y)=0

Jaer BCe TOUKH HX IiepeCedeHHs. Tounee, Kampas napa umces, sBJafAIO-
HIAACA COBMECTHBIM pelleHHeM 5TOH CHUCTEMBI, onpepeader OJHY H3
TOUEK TiepeccyYeHHd,

157. Haun toukd *) M(2; —2), M2(2; 2), M3(2; —1),

M.(3; —3), Ms(5; —b), Me(3; —2). YcTaHoBHTb, KaKue U3
MAHHbIX TOYEK J1eXaT Ha JUHKHH, ONpeJedeHHON ypaBHeHHeM
¥+ y =0, u Kakue He Jexart Ha HeH, Kakas JIMHHA ompe-
AejieHa faHHbIM ypaBHeHuem? (M3o6pa3uth ee Ha uep-
Texe.) .
. 158. Ha sawmnuu, onpenesdeHHo#l ypapHeHueM x2+4- 42 =
== 25, HAHTH TOUKH, aB6CHUCCHl KOTOPBbIX PABHBI CJAELYIOLLIH A
yucaam: 1) 0, 2) —3, 3) 5, 4) 7, Ha 3TOH Ke JHHHMYU BATU
TOYKH, OPIHHATEI KOTOPBIX PABHBI CJACAYIOLIHM YUCAaM: 3) 3,
6) —5, 7) —8. Kakas nuHug onpeleseHa NaHHBIM ypaB-
HeHueMm? (HM3o6pa3uTh ee Ha uepTexe.)

159. YcTaHoBHTh, KaKHe JIHHHMH ONpelefsIioTCs CJaelyio-
INHMHU YpaBHCHUSAMH (MOCTPOUTh HX Ha uepTexke): 1) x — y=0;
2y x+y=0; 3 x—2=0; 4 x4+3=0; 5) y-—-5=0;
6) y4+2=0; 7) x=0; 8) y=0; 9) x*— xy=0; 10) xy -
+y2=0; 1) 22—y>=0; 12) xy=0; 13) 12— 9=0;
14) x> — 8x 4+ 156=0; 15) >+ 5y + 4=0; 16) x°y — Txy -
+10y=0; 17) y=|x|; 18) x=lyl; 19 y+|x|=0;
20) x+|yl=0, 21) y=lx—1} 220 y=]|x42};
23) X4yt =16; 24) (x—2°+(y—1)*=16; 25 (x4-5)+

*) B rex c1yuagx, KOorjia cHcreMa KOOpJAHHAT lie¢ HasBaHa, nojpa-
3yMeBaeTcst, UTO OHa — AEKapToBa npaMoyroJsipHadq.
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+y—10=9; 26) (x =12+ 4*=4; 27) 2+ (y+ 3P =1;
28) (x =32+ y*=0; 29) x*4-2y2=0; 30) 212+ 34>+
+5=10; 31) (x--2)2 (y+ 3+ 1=0.

160. Haunl aunun: 1) x-+y=0; 2) x —y=0; 3) 2+
+zé —36—00 4) X+ y* —2x+ y=0; b) x2+y + 4x—
OnpeneauTs, Kakue H3 HHUX IOPOXOAAT Yepe3 HayaJsJ o Koop-
JHHAT.

161, Haumm Junmu: 1) x>+ 42=49; 2) (x—3¢ 4+
+(y + 42 =25; 3) (x+ 6) +(y—3) =25; 4) (x+5)° +
+(y—4)P=09 5) XX+ y*—12¢x+ 16y=0; 6) £ y> —
—2x 4+ 8y + 7--0 7) 24y —6x+4y+ 12=0.

HaiiTn TOYKH HX nepeceueHud: a) ¢ ochio Ox; 6) ¢ ocwio Oy.

162. HailiTi Toukn mnepeceyeHHs ABYX AHHAE:

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

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

163. B nmnoaapHoii cuHcreMe KOOPAHHAT HdaHBl TOYKH
M, (1; 3) Mo(2; 0), M3(2; 3, M, (V3 36‘-) a M (1; 5 71).
YCTAHOBHTh, KaKHe M3 3THX TOYEK JexXXaT Ha JUHHH, Onpe-
JeJeHHOH B IMOASIDHBIX KOOPAMHATAX YpaBHEHHEM p ==
= 2c0s 0, U Kakue He JexaTr Ha HeH. Kakas JauHusa ompe-

measeTcss naHHeIM ypaBHeuuem? {(M3oGpasurs ee Ha uep-
Texe.) 5

164. Ha sunuu, onpeneneHHO# ypaBHEHHEM P == —&,
HaATH TOYKH, MOJIIPHbIE YIJIbL KOTOprX paBHbl CAENYIOILUM
YHCIAM: a) %, 6) ——g, B) 0, r) . Kakaa jquuua onpege-
JieHa [JaHHBIM ypaBHeHHeM? (HOCTpOHTb ee Ha uyeprexe.)

165. Ha nuuuu, onpegeneHHOR ypaBHEHHEM p == 31ln 5

HaHTH TOYKH, IOJSIPHble PANHYCHl KOTOPBIX PaBHbI CIEAYIO-

muM umeaam: a) 1, 6) 2, B) V2. Kakasa nuuus onpefe-

JIeHa JAaHHbIM ypaBHeHneM? (IToctpouthb ee Ha uepTeKe.)
166. YCTaHOBHTb, KakHe JUHHU ONpEeAeJAIOTCA B 1O-

JSAPHBIX KOOpJAHHATAX CJACIYIOILUMH YpaBHEHHSIMH (no-

CTPOUTh UX Ha uyepTexe):. 1) p=2>5; 2) 6=£; 3) 8= —T’

4)pcos0=2; 5) psinB=1; 6) p=6¢co0s0; 7) p=10sin6;
1 1

8) sme—-— 9) sinp==z. .
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167. TTocTpouts Ha uepteme creayionmue cﬁﬂpa;g[l Apxu-
0
menat 1) p=26; 2) p=56; 3) p=-=3 4) p=——_.

168. ITocTpouTh Ha uepTexKe CAeAyIOILHe Tunep6oJHUE-

1 5
ckne cnupani: 1) p=+; 2) p=; 3) p=%; 4) p=_%‘_.

169. IToctpouTh Ha uepTeKE caenylomue JorapudMu-

: 1
yeckue cnupaau: 1) p=29; 2) p=(§ .
170. OnpenenuTe AJUHBI OTPE3KOB, Ha KOTOphHIE pacce-

KaeT ChHupajp ApxuMena p = 30 Jayu, BHIXOAALIHH H3 IO-

JI0Ca H HAKJIOHEHHHIH K MOJSADHON OCH TOA VIJIOM 8=-é-.
CnenaThb uepTex.
5
171. Ha cnupanu Apxumena p=—0 B3dTa TOUKA C,

MOJISIPHBIA  paguyc Kotopodh paseH 47. Onpegenurtb, Ha
CKOJIbKO 4YacTeH 3Ta cnUpaJsb paccekaer MOJSIPHBIH paguyc
toukn C. Cpenath uepTex.

" 6 o
172, Ha runepGonuueckoil cnupann 0= -5 HaHTH TOY-

Ky P, momspHblfi paguyc Koropoit paBed 12. Cpenatb
YepTex.

173. Ha norapudmuueckoit cnupanu o == 3% mafitu roy-
Ky Q, moaspHu# paguyc kortopoi paBeH 8l. Cpenatb
YyepTex.

§ 10. BoiBoa ypaBHEHUH 3apaHee JAHHBIX JHHHH

B 3amavax npexbizywero maparpada JHHHS ompefenanach MpH Mno-
MOIIM [daHHOro ypaBHeHHS, 3xecb Mbl GyleM HMeTb 3aJayd MPOTHBO=
NOJIOXKHOTO XapakTepa: B KamIOH W3 HHX JUHUA ONpelenseTCd 4YHCTO
reOMeTpHYeCKH, a ypaBHeHHe ee TpebyeTcd HaiTH.

[Tpumep 1. B fHekaproBof npsAMOYrofibHON CHCTEME KOOPIHHAT
BLIBECTH ypaBHEHHe TeOMeTpHUYeCKOTO MeCcTa TOueK, CyMMa KBajaparos
paccTosiHHA KOTOPHIX A0 JABYX JAaHHbX Touek A,(—a;0) u Ay{(a;0)
eCTh BeJWuHHa NOCTOSHHAsA, paBHad 4a2

Pewenue OGo3HauuM 6ykBoit M NpOM3BOJBHYIO TOUKY JHHHH,
OykBaMu X H y 0603HauHM KOOPJAHHATH 3TOH TOUukH. Tak Kak Touka M
MOXeT 3aHWMAaTh Ha JHHHH JI000e NOJOXKEHHe, TO X H Y SABJAIOTCA
NepeMeHHBIME BeJWYMHAMU, HX Ha3bIBAlOT TeKVU(HMH KOODPAHHATAMH.

3anuuieM reoMeTPHUYECKOe CBOHCTBO JMHHM CHMBOJHWYECKH:

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

B sToM cooTnouteHHH npH ABHMKEHWH TauKH M MOTYT MenaTbest
Aauabnt MA, u MA, BhipasuM HX uepes TeKYIIHe KOOPILHHATH TOYKH M:

MA =V (x+a)?Fy2, MAy=V (x—a)? + 42
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[ToncrasuB monyveHHbie BupaxceHus B pasBeHcTBo (1), mafizeM ypasne-
HHe, ©Rs3BIBAIOUIEE KOOPAHHATH X, Y TOUKH M:

(x 4+ a)® + ¢ 4+ (x ~ a)? + y? = 4a2, 2)

DT0 H ecTh ypaBHeHHEe AaHHON JHHHM.

IleficTBHTEIBHO, AJ8 Kaxao# Touku M, mexamieH Ha 3Toft JHHHH,
BEIONHACTCA ycloBHe (1) H, clegoBareqbHO, KOOPAMHATH Toukd M Gy-
AYT YAOBJNETBOPATH YPaBHeHHIO (2); Aas KaXAOH TOuKH M, He Jexalei
Ha NHHHH, He OygeT BBINOJHATBECA yciaoBue (1) u, ciefoBaTelbHO, ee
KOODJIHHATH HE OYAYT YAOBIETBODATL YPAaBHEHHIO (2).

Taxum oGpasoM, 3agaya pemteda. OjHaxo ypaBuenue (2) MOXHO
YAPOCTHTB; pacKpbiBas CKOOKH M NPHBOAS TOAOOHBIE Y/eHLl, TOJYYHM

ypaBHeHHe NAHHOJA JIHHHH B BHJIE

x? 4 y? =a2,

Tenepp J€rko noHaTh, YTO JAHHARA JH-
HHS eCTh OKPYXKHOCTH C LEHTPOM B Ha-
yaje KOOPHHUAT H PaAHyCOM, PABHEIM Q.
IMIpumep 2. B noaspHok cucreme
KOODAMHAT BBHIBECTH YpPABHEHHE OKPYK-
HOCTH, KOTopas HMeer ueHtp C(po; 0o)
H pazuyc r (pHc. 7).
Pemenue. OG6GosnauuM OykBo#
M UpoH3BOJNEHYIO TOYKY OKDPYXKHOCTH,
Puc. 7. 6ykBaMH p H O — ee moAfpHBIE KOOp-
auHaTtel. Tak Xax Toyka M MoXeT 3a-
HHMAaTh Ha OKPYKHOCTH JioO6oe mojoXKeHHe, To 0 u O sABjaAlOTCA nepe-
MeHHbIMH BeauyHHaMH. Kak u B cayuae JAeKapTOBOH CHCTEMB!, HX Ha-
3bIBAIOT TEKYLIUMH KOOPAHHATAMH.
Bce ToukM OKPYXXHOCTH OTCTOST OT LEHTPAa Ha DAacCTOAHHM 7, 3a-
MULIEeM STO YCANBHE CHMBOJIHYECKH!

CM=r, (1)

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

CM = Vp2 - pg — 2pop cos (B — 90) .

IToxcraBHB MONydeHHOe BhIpaXKeHHe B paBeHcTBo (1), HalhieM ypas-
lileHHe, CBA3BIBAIOLlee KOOPAHHATH P, 6 ToukH M:

V92 + pg — 20,0 COS (B — 90) =, (2)

3TO K eCTh YpaBHeHHe MAHHON OKPYKHOCTH.

HelicTBHTEIbHO, ANA KaKAOK TOYKM M, nexamielf Ha JaHHOR
OKPYHOCTH, BHmojiHsercs ycnosue (1) H, CAeA0BATENbHO, KOOPAHHATH
toukn M GyAyT ynoBJeTBopsATh YpaBHeHMIO (2); Ajs KaxAof ToukH M,
He JelKameli Ha JaHHOA OKPYXHOCTH, HE OYIET BHIMOJHATHECH YC/0-
e (1) H, ciefoBaTensHO, e€e KOODAHHATH He OYHyT YIOBJAETBOPSTDL
ypaBHeHuio (2).

Takum oGpasoMm, 3agaua pewrena, MoOXHO JHWb HECKOJbKO YIpO-
CTUTb TIOJlyyeHHO® YpaBHeHWe U NPCACTABHTb ero B BHAe, CBOGOAHOM
OT panuKasiat

92 — 2000 cos (B — 60) =12 pg.
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174. BrlBeCTH ypaBHeHHe reoMeTPHUeCKOro MecTa TOuex,
ONHHAKOBO YJaJIeHHKX OT KOOPAHHATHBIX OCed.

175. BoiBeCTH ypaBHeHHe FeoMeTpHUUeCKOTo MECTa TOUEeK,
HaXOXSLIMXCT Ha paccTosiHuu a ot ocu Oy.

176. BriBeCTH ypaBHeHHe reOMeTpHUYECKOTO MeCTa TOUEK,
gaxoJaulHxess Ha paccroanuu b ot ocu Ox.

177. U3 touku P(6; —8) nposeieHb BCEBO3MOXKHbBIE
nyud o TepeceueHus ¢ ocbio abeuucc, CoctaBUTb ypaBHe-
HHe TeOMEeTpPHYECKOro MecTa UX CepeJHUH.

178. U3 touxn C(10; —3) mnpoBeneHsl BCEBO3MOKHbBIE
Ay4n O TepeceueHHs C ocCbio opanHar. CocTaBuTh ypaBHe-
HHMe TeOMEeTPHYECKOr0 MecTa HX CepeiH.

179. BripecTH ypaBHeHHe TpPAeKTOPHH TOUKH, KOTOpafd
B KaXXJblH MOMEHT ABUXKEHHS OJMHAKOBO yJa/jeHa OT TOUeK:
1) A3y 2) u B(@; 3); 2) A(5; —1) u B(l; —5);
3) A(5; —2) u B(—3; —=2); 4) A(3; —1) u B(3; 5)

180. CocTaBuTh ypaBHeHHE TeOMETPHUECKOLO MECTa TO-
YyeK, PasHOCTb KBAJAPATOB pAaCCTOfHHA KCTOPBIX A0 TOUYEK
A(—a;0) u B(a;0) papna c. ‘

181. BbiBecTH ypaBHEeHHe OKPYXHOCTH, MMEROLLEH LEHTD
B HAyaJe KOOpNMUHAT H pamuyc r.

182. BolBecTd ypaBHEeHHe OKPYKHOCTH, UMEIOLLEH LEHTp
C(a; B) u pannyc r. '

183. llano ypaBHenue oKpyxHocTH X%+ y2= 25.. Co-
CTaBUTb YypaBHeHHe TeOMeTPHUYECKOr0 MeCTa Ccepefud Tex
XODZ 3TOH OKPYXKHOCTH, MJHHA KOTOpPbIX paBHa 8.

184. CoctaBuTb ypaBHEHHE FeOMETPHUECKOTO MeCTa TO-
HeK, CyMMa KBaJApaToB pAacCTOfAHHH KOTOPbIX JO TOUEK
A(—3; 0) u B(3; 0) pasua 50.

185. Bepwunsl kBagpata cyth Touku A(a; a), B(—ea; a),
C(—a; —a) u D(a; —a). CocraBiTtb ypaBHEHHe FeOMETPH-
UeCKOr0 MecCTa TOYeK, CyMMa KBaipaTOB PACCTOSIHHH KOTO-
PblIX IO CTOPOH 3TOTO KBajApara ecTb BeJHYKHHA NOCTOSIHIASA,
paBHas 6a2.

186. Uepe3 HAuaa0 KOOPAMHAT MPOBEIEHbI BCEBO3MOXK-
Hble XOpAnl oKpyxkHoCcTH (¥ — 8)24 y2> = 64. CocTtaBuTh
YPAEHEHHe IMeOMETPHUUYCCKOTO MECTa CepeldH 3THX XOpA.

187. BoiecTd ypaBHeHHEe reoMeTPHUECKOTO MECTa TOUCK,
CyMMa pacCcTOfHMHA KOTOpPLIX JO J[ABYX JAaHHBIX TOUYeK
Fi(—3; 0) m Fy(3; 0) ectb BeauudHa NOCTOSHHAsI, PaB-
Has 10.

188. BbizecTd ypaBHeHHe FeOMETPHUECKOrO MecTa TOuek,
Da3HOCTL pacCcTOsIHMH KOTOPBIX [0 ABYX JaHHBIX TOueK
Fi1(—5; 0) u Fy(5; 0) ecTb BeM4yHHA NOCTOAHHAA, paBHas 6.
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189. BriBectu ypanHenHe reoMeTpHYECKOTO MeCTa TOUEX,
AN KOTCPBHIX paccTofHHe OO AaHHOH Touku F(3; 0) pamHo
paccTosHuio A0 faHHOH mpamofi x + 3 = 0.

190. BelBecTH ypaBHEHHE TeOMETPHYECKOTO MECTa TOUEK,
CYMMa DAacCTOSIHUH KOTOpPbIX [0 JABYX [HAHHBIX TOueK
Fy(—cy 0) u Fy(c; 0) ecTb BeJHuMHA NOCTOSIHHASA, paBHas
20. DTO reoMeTpPHYECKOe MECTO Ha3bIBAETCSH SJJHIICOM, TOY-
ki Fy n Fy — ¢oxycamu aJaunca.

okasath, YTO ypaBHEHHe 3JIIHICA HMeeT BHN

Tt gp=1 rmebli=a—c

191. BbiBecTn ypaBHEeHHe FeOMETPHYECKOTO MeCTa TOUeK,
PasHOCTb pAcCTOAHMHM KOTOPHIX [0 ABYX MAAHHBIX TOYeK
Fi(—cs 0) u Fa(c; 0) ecTb BeJHMUMHA NMOCTOSIHHAS, PaBHAd
2a. D10 TeOMeTpHUeCKOE MECTO Ha3plBaeTcsl THIEPGOMNOL,
TOukH Fy u Fy— okycaMu runepGoml.

Jlokasath, uTO ypaBHeHHe THMePGOJAbBI HMEET BHI
%2 2
-a-z-—%y= 1, rme 02 = ¢ — a2,

192. BriBecTn ypaBHeHHe reOMETPHYECKOTO MeCTa TOUEK,
A2 KOTOPBIX pacCTOSHHE J0 MAHHOH TOUKH F(%; 0) paBHO

PacCTOAHHIO A0 AaHHOH MPSIMOH X == = —g—. DTO TeOMEeTpH-

YyeCKOe MeCTO HasbiBaeTcsi mapaboJsofi, Touka F — GokycoM
napa6oJbl, JaHHAd NpsiMasi — ee QHPEKTPUCOH.

193. BriBecTH ypaBHeHHe reOMeTpPUUECKOTO MecTa TOYeK,
IJs KOTOPBIX OTHOLIEHHE pACCTOSHHS N0 [AAHHOH TOYKH
F(—4; 0) x paccrosHui0 A0 AaHHON npsmol 4x -+ 25 =10

4
paBHO —=.

194. BoiBecTu ypaBleHHe reOMETPHUECKOr0 MeCTa TOYEK,
JJIst KOTOPHIX OTHOIIeHHe pPAaCCTOSIHHA [0 [HaHHOM TOUKH
F(—5; 0) x paccroguuio 1o nanHofi mpsAMofl 5x + 16 =0
pPaBHO %.

195. BeiBecTH ypaBHeHHe reOMeTPHYECKOTO MecTa TO4eK,
JJIs1 KOTOPBIX KpaTuadllie pPAacCTOAHHA JAO ABYX HXAaHHBIX
okpyxHocteit (X +3)24y2 =1, (x—3)2+ y*> = 8! papun
Mexny co6oil.

196. BriBecTH ypaBHEHHe TeOMETPHYECKOTO MeCTa TOYEK,
JJIS KOTOPbIX Kparyafimne pacCTOAHHA N0 JABYX JAaHHBIX
okpyxHocTelt (x4 10)24y2 =289, (x—10)+y>=1
paBHbl Mexay coboi.
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197. BriBecTH ypaBleHHe TeOMeTpHUEeCKOTO MECTa Touex,
LIS KOTODHIX KpaTtdailine PACCTORHHA 110 ﬂ.aHuHOf{ OKpyXK-
HocTH (¥ —53)2+42=19 n g0 nauHoH mpamofl x+2=10
paBHbl MEXIY cOGOf. .,

198. INpsiMas MepneHauKy/AApHA MOJSPHOA OCH H OTCe-
xaer Ha Heft oTpe3oK, paBHbIH 3. CocTaBUTL ypaBHeHHe 3TOH
npsaMofl B MOJSIPHBIX KOOPAMHATAX.

199. JIyu BBIXOAHMT H3 MOJIOCA M HAKJOHEH K IOJSPHOH
ocH MOJ yIJI0M % CocrapuTh ypaBHeHHE ITOTO Jyya B MO-
JAApHBIX KOOPAHHATAX.

200. [Ipsmasa MpoXOAHUT Yepe3 MOJIOC H HaKJIOHeHAa K MHO-
nsipuolt ocu moj yrmom 45°, CoctaButh ypaBHeHHe 3TOf
npsAMOil B MOJNSPHbIX KOOPAHHATAX.

201. B noJsApHBIX KOOpPAHWHATAX COCTABHTh YpaBHeHHE
reOMETPHYECKOTO MeCcTa TOYEK, PACCTOSHHS KOTOPHIX OT IO-
JIAPHOH OCH PaBHH 5.

202. OXpyXHOCTb pajauHyca R == 5 NpPOXOAMUT Yepes mno-
JII0C, ee LIEHTP JIeKHUT HA NoJaspHOR ocH. COCTaBHTb ypaBHe-
Hie 3TOH OKPYIKHOCTH B MOJSIPHOH CHCTeMe€ KOOPAHHAT.

203. OkpyxkHOCTh pagmyca R == 3 Kacaercs NOJAPHOMH
ocu B nousioce. COCTaBUTh YpaBHEHHEe 3TOH OKDYKHOCTH B
MOJSPHOH cHCTeMe KOOpAHHAT.

§ 11. MapamMeTpuueckue ypaBHCHHS JHUHHH

O6osHauuM OykBaMH X H ¥ KOOPHANHATH HCKOTOpO#l Touku M; pac-
CMOTpUM JBe (PYHKIHH apryMeHra ¥: .

x=¢(f), y=1() (1

IIpn u3MeBeHUn ¢ BeMHuMiHnl X H y OyAyT, BOOOLIE COBOPSH, Me-
HATbCH, CJIefOBaTeqabHo, Touka M Gyiaer mepememarbcs., Pasencrsa (1)
Ha3bIBAIOTCS MapaMeTPHUECKHMU YpaBHEHUAMH
TKHUY, KOTOpas ABJACTCS TpaeKTopue#d Tou-
Kd M; aprymeHT / HOCHT Ha3BaHHe MapaMer-
pa. Ecin u3 paBeHCTB (1) MOXKHO HCKIIOYHTD
napamerp #, TO NOJYYHM YPaBHEHHE TPAEKTO-
pux Touyku M B BHIE

F(x, y)=0.

204. Crepxenb AB CKOJB3UT CBOH-
MH Kouuamu 4 u B mo koopaHuHart-
HBIM ocaM. Touka M menuT crepkeHb
Ha 7Be yactu AM=a u BM=b.
Brisectd napamerphuecKue ypaBHeHHSI TPAGKTOPHH TOUKH
» TPHHAB B KayeCTBe HapaMerpa yroa ¢ = <OBA
(puc. 8). Hcxiounts 3aTeM mapaMerp ¢ ¥ HaATH ypaBHeHHe
Tpaexktopuu Toukn M B Buge F(x, y) = 0.

A
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205. Tpaemopuen TOUKH M saBAsieTCs SJIJHUIC, YpaBHe«
2
HHe KOTOpOro —-—+ y =1 (cM. sagauy 190). BniBectH

napaMeTpHUeCKHe ypaBHeHHH TPaeKTOPHU TOYKH M, NMpHHH-
Mas B KauecTBe mapamerpa f yron HakJoHa oTpe3ka OM
K ocu O«x.

206. Tpaemopgmeu TOUKH M saBasiercsa runep6oaa, ypas:

HeHHe KOTOpOH —(%—-— =1 (cm. 3apayy 191). BrisectH

mapaMeTPHYEcKHe yPaBHEHHA TPAeKTOPHH TOYKH M, mpuHu-
Mas B KaueCTBe MapamMeTpa ! YroJ HaKJOHA OTpe3Ka oM
kK ocu Ox.

207. Tpaekropuedt touxku M asngerca mapabona, ypas-
HeHHe KoTopoil y? = 2px (cm. 3agauy 192). BriBecTd napa-«
MeTpUUeCKHe ypaBHEHHS MPaeKTOpHH TOUKH M, mpuHMMas
B KaueCTBe nMapamerpa f:

1) opaunaty touku M;

2) yroa HakJIoHa OTpeskKa OM x ocu Ox;

3) yros HakJOHa OTpe3Ka FM ¥ ocn Ox, rie Touka F —
¢okyc napaboaml.
208. Jlanpl noaspHble ypaBHEHHS CACLYIOILUHX JTHHUH!

1) p=2Rcosb; 2) p=2Rsin®; 3) p=2p52.,

CocTaBHTh NapaMeTpHuecKHe YPABHEGHMSI 3THUX JIHHUE
B JeKapTOBHIX IPSIMOYTOJbHBIX KOOPAHHATAX, COBMELLas Mmo-
JOXHTENbHYIO MOJYoCh abCUuCC C MOJNAPHOA OChIO U BhHIGH-
pasi B KaueCTBe NapaMeTpa MOJIAPHBIA YTrod.

209. Jaubl mapaMeTpHYecKHe ypaBHeHHS JHHHI:

1) x=£—29-+1, 2 x=acost, 3) x=asect,
y=1t—1; y=asint; y=btgt,
4) xz.‘%(t-{——;-), 5) x =2R cos?¢, 6) x =R sin2¢,
y—.—;-g-(t—%); Yy =R sin 2t; y=2Rsin’t;
7) x =2pctg’t,
y=2pctgt;

HCX/IIOUHB ITapaMerp £, HaHTH YpaBHEHHS ISTHX JHHHHA

B BHJe
F(x, y)=0



FITABA 3
JIMHHH NMEPBOIro NOPSJJAKA

§ 12, O6mee ypasHeHue npsiMOH. YpaBHeHHe npsMoil
C Yr10BbIM KO03(h(HUHEHTOM. YroJ MexAy AByMs NPSAMBIMH,
Ycaosue napaaseJbHOCTH M MEPHEHAHKYJISAPHOCTH
ABYX MPSAMbBIX -

B nekaproBhIX KOOpAHHaTax KaXXJAas npsaMas onpenensercsd ypas-
HEeHHEM MNepBOH CTeNeHH H, 06paTHO, KalKaoe YpaBHEHHe INepBoii Cre-
HeHH ompeaeseT NpIMylo.

YpaBHeHue BUAA

Ax+ By+C=0 ()

HasblBaercd ODWIHM YypaBHeHUeM NpAMOH.

Yron o, onperenseMbifi, KaK @OKasaHG Ha pHC, 9, HasbBaercH
yriom Hak/aoHa npsMo#i K ocu Ox. Tawrene yrna haxgoua npsmon
K oci Ox HasblBaeTcsi YNVIOBBIM K03(hGHUMEHTOM TIPAMOM; €ro O06bIYHO
o603HayaloT GYKBOI A: .~

k=1gqa. .

YpasHenue y == kx -6 HasblBaeTcs YpaBHEHHEM NPAMON C YIJIOBBIM
ko3 dunueHToM; % — yraoeol xo3pHUUEHT,

b — BequyWHa OTpe3Ka, KOTOPHE OTCeKaer . | &
npsMas Ha och Oy, cywTas oT Hauaja Koop- /
LuHat. \
Ecnu nmpsMas 3ajaHa O6IUMM yPaBHEHHEM B
Ax 4+ By + C =0, & /
- 0| «
]

TO ee yrioBofi KoshOHUHEHT onpeaehseTcsa
no gopmy.e
A
B €

b= Puc. 9.

YpaBHeHue gy~ yo = k(¥ — x,) fBAAETCS ypaBHEHHEM NpAMON, KO-
TOpas npoxoaut uepe3d Touky Mo(Xo; Yo) H HMeeT YriaoBoH Koabdue
HHEeHT k.

Ecnu npsamas npoxozur uepes Toukn Mi(xy; y1) u Ma(xz; ys) 70
€e yraoso#t KosPuLHEHT Onpeneasercs mo cdopmyie
b= Yy — Y1
c Xy — X1 ¢
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Ll i LA TR LA

X—x Y=
Xy — X Y2 — U1 .

ABJseTCA ypaBHeHHeM MpPSMOH, NPOXOAsLIeH yepe3 ABE TOUKH
My (x5 01) B My(xg ys).

Ecian HsBecTHH yrioBble KOS(GWIHEHTH ABYX HPSMBIX k1 W kg, TO
ONMH M3 YINIOB @ MeXAY STHMU NPSMBIMH Onpefensercd no dQopmyne

kg —Fk
=T 1%k

[pusnakoM napaniefbHOCTH HBYX NpPAMHIX SBJASeTCS PABEHCTBO HX
yro108HxX Ko3h¢HUHEHTOB
kl = k2¢

TIpH3HaKOM NepNeHIVKYISIPHOCTH IBYX NPSMBIX ABJSETCS COOTHO-
WeHYe
1

k|k2=—l HIIH k2=‘—"k—'-
1

Huaue rosopst, yriaoBhle KO3DOUUIHEHTH NepNeHAHKYIAPHBIX NPAMBIX
o6paTHH N0 af6coTIOTHOX BEJHYHHe M MPOTHBONOJOXKHE 10 3HAKY.

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

211. Touxu P,, Ps, P3, P, u Ps pacnosioxeHbl Ha NPSAMOH
3x — 2y — 6 = 0; ux abGcUUCChl COOTBETCTBEHHO DPAaBHBI YHC-
agam; 4, 0, 2, —2 u —6, Onpeleautbh OPAMHATHI 3THX
TOYeK.

212, Touxku Qi, Q2 Qs, Qi H Qs pacmoJoxeHbl HA Nps-
Mot ¥ —3y + 2 =0; ux opAMHATHI COOTBETCTBEHHO PABHHI
yucnam: 1, 0, 2, —1, 3. Omnpeaenutp abCHHCCH 3STHX
TOYeK.

213. OnpeneauTh TOYKU NepeceyeHUst NpaMol 2X — 3y —
— 12 =0 ¢ KOOPAHHATHLIMH OCAMH U MNOCTPOUTBL 3TY Mps-
MYIO Ha yepTexke.

214. Hafitn TOuKy nmepeceyeHHs: ABYX NPAMBIX 3X — 4y —
~929 =0, 2x 45y + 19 = 0.

215. Cropount AB, BC u AC tpeyroapuuka ABC panw
COOTBETCTBEHHO ypaBHeHUIMH *) 4X 43y — 5 =0, x — 3y +
+ 10=0, x—2 =0. Onpeneauts KOOPJHHATH €ro Bep-
IIHH.

216. Jlaun ypaBHeHHA ABYX CTOPOH Napasiesorpamma
8¢ +3y+1=0, 2¢+y—1=0 u ypaBHeHue OXHOH u3

*) 3nech u Besde B HanbHeHlIeM MOJA YpaBHeHHeM CTOPOH MH 6y-
JeM NOHHMAaTh YpaBHeHHS NpPSAMAHIX, Ha KOTOPHIX JeXKaT CTOPOHBI,
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ero amaronaftedt 3x -4 2y --3 = 0. Onpemeautp KoOpAaHiIa-
Thl BEPUIHH 3TOTO NapaJenorpamma.

217. CTOPOHbI TPeyro/JbHUKA JieXKAaT Ha [PAMbIX X -+
+3y—T7=0, 3x—2y—4= 0, 7x +y -+ 19 =0. Boiuuc-
JHTh €ro maouaip S.

218. Ilaomaae TpeyroabHuka S ==8 KB. eid., J/iBe €ro
pepiuHbl cyTh TOYkH A(l; —2) u B(2;3), a Tperba pep-
mana C nexuT Ha npamod 2x + y—2 = 0. Onpexenutsb
KoOpAMHATH BepluHabl C. -

219. INaowaas tpeyroabduxka S = 1,5 KB. el., 1ABe ero
pepiinibl cyTh Toukd A(2; —3) u B(3; —2); UeHTDp TsKe-
CTH 3TOrO TPEYroJbHHKA JEXHWT Ha npamoll 3x — y — 8§=0.
OnpededuTb KOODAHHATH TpeTbeil BepwHHbl C.

220. CocTaBUTbL YpaBHEHHE MNPSMOH H HOCTPOHTH Mpsi-
MYIO Ha UYeprexke, 3Has ee yNIOBOW Ko3p(dHUHEHT k& U OT-
pesok b, otcexaeMmsiii eio Ha ocu Oy:

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

§ k=—2,0=3 5) k=—2 b=—5

6) b= —, b=

221, OnpenenuTb yrjioBoH KO3(p(HUUHEHT & H OTPe3oK b,
oTcekaeMbill Ha ocH Oy, And KaXKAOH H3 NPAMBIX:

1) bx—y+3=0;, 2) 2x43y—6=0;

3) bx+3y+2=0; 4) 3x+2y=0;, 5) y—3=0,

222. Jlana npamas 5% -+ 3y —3 = 0. Onpepenurs yrio-
Boli KO3 duIMeHT R NpsAMOL:

1) mapannenbHOH JaHHOW NPAMOI,;

2) nepneHAUKY/JIAPHOH K MAaHHOH NpPsAMOH.

223. Ilana npamas 2x 43y 4+ 4 = 0. CocraButb ypas-
HeHHe MPAMOH, npoxonfAwel yepe3d Touky My (2; 1):

) napaanenbHOo naHHON npaAMOH;

2) nepneHAUKyJ/SPHO K NLAHHOH [PSAMON;

224, Jlannl ypaBHeHHA [BYX CTOPOH MNPAMOYrOJbHHKA
2x—3y+5=0, 3x+2y—7=0 u 0AHa W3 ero BeplUHH
A(2; —3). CocraButh ypaBHeHHS ABYX [PyrHX CTOPOH
3TOro MpsAMOYTrOAbHHUKA.

225. Jlaubpl ypaBHEHHSI IBYX CTOPOH MpPSIMOYrOJbHHKA
¥—2y=0, x—2y+15=0 u ypaBHeHHe OAHOH u3 ero
nMaroHaned 7x 4 y—15=0. HafiTH BeplINMHE npsMO-~
YyroNbHHKA.

226. Haiitn npoexuuio Toukn P(—6; 4) Ha npsmywo
4x — 5y :h3 = (,
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227. Ha#itn Touky Q, cHMMeTpHYHYIO Touke P(—5; 13)
OTHOCHTEJBHO npaMol 2 — 3y —3 == 0.

228. D KkaxAoM u3 CJELYIOUIMX C/Ay4aeB COCTABMTE
YpaBHeHHe ODAMON, Napassie/bHOA ABYM AAHHBIM UPAMbIM
H NpoXojdllell MocepefHHe MeXAy HUMH!

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

3) 2x4- 3y —6=0,

4x 4 6y + 17 =0, *
4) 5x+T7y+15=0, b) 3x—16y—1=0,
Sx+7y+3=0; x—by—2=0,

229. Bpl4uCaHTH YIJIOBOR Ko3(hduLHeHT &2 npamoi, mpo-
Xojslel yepes ABe AaHHble TOYkU: a) M, (2; —5), Ma(3;2);
6) P(—3; 1), Q(7; 8); B) A(5; —3), B(—];

230. COCTaBI/ITb YpaBHEHUA MPAMBIX, npoxommﬂx ye-
pe3 BeplIMHEl Tpeyroabruka A(b; —4), B(—1; 3),
C(—3; —2) napanjenbHO MNPOTHUBOMOJONKHBIM CTOPOHAM.

231, [laHbl cepeduHBl CTOPOH TpeyroabHuka: M;(2; 1),
My(5; 3) u M;(3; —4). CocTaBHTH ypaBHeHHE €ro CTo-
POH.

232. Jlanbl age TOUKH: P(2; 3) u Q (—1; 0). CocTaBuTb
ypaBHeHHe NpPAMOH, MpoXoasiueli yepes TOYKY Q nepmnex-
JHKYJISIPHO K OTPe3Ky PQ.

233. CocTaBuTh ypaBHeHue npaMo#, ecau touka P (2; 3)
CNYXKHUT OCHOBaHHEM IepleHJAHKYJspa, ONYIIEHHOTO W3
HayaJia KOOPAMHAT HA 3TY NPSMYIO.

234. Jauer  BepmuHbl  Tpeyrosbauka M (2; 1);
Mo(—1; —1) u M3(3; 2). CocraBuTb ypaBHEHHS €ro BHICOT:

235. CTOpOHEL TpeyroJbHHKAa NaHbl ypaBHEHUAMU 4x —
—y—7=0, x4+3y—31=0, x+5y—7==0. Onpepe-
JUTb TOUKY Mepecedelysl ero BEICOT.

236, [laue BepuuHb! Tpeyroabuuka A (1; —1), B(—2;1)
n C(3; 5). CocraBuTb ypaBHeHHE NepNEHAUKYIAPA, ONY-«
IeHHOTO M3 BepuWHHH A Ha MelHaHy, NPOBELEHHYIO H3
BepIIHHbI B.

237. Jlanbl BepuinHbl TpeyroapHuka A (2; —2), B (3; —5)
uH C(5; 7). CocraBuTh ypaBHeHHe MEPIEHAHKY/q9pa, ONYy-
IeHHoro M3 BepwuHbl C Ha GUCCeKTPHUCY BHYTPeHHEIO yrJa
npu BepiunHe A..

238. CocraBHTb yPABHEHHS CTOPOH H MEIHAH TPEyro/bs
Huka ¢ sepuuaaMu A (3; 2), B(5; —2), C(1; 0),
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939, Uepes touku M;(—1; 2) u Mo(2; 3) mposenena
npamas. ONpelennTb TOUKH Mepeceuenus 3TOH apsiMof
¢ 0CSIMH KOODJIHHAT.

240. JlokasaTb, YTO YCJAOBHE, MPH KOTOPOM TPH TOUKH
My(xs; Y1), Ma(xe; y2) u Ms(xs; Ys) JiexKaT HAa OAHOH MNpH-
Mofl, MOKeT ObITb 3allCAaHO B CAEAYIONIEM BHAE:

X, oy 1
Xo UYo | =0,
X3 43 1

241. Jloka3aThb, 4YTO YypaBHeHHe MNpPSIMOH, NpoxXoasilel
yepes ABe AaHHBIe TOUKH M;(x1; y1) n Ma(Xe; ye), MOKeT
6biTb 33NMHCAHO B CJIeAVIOLIEeM BHJIE:

x y 1
X1 171 1l | = O.
Xo Yy 1

242, JlaHbl - moOcjaeloBaTedbHble BepLIHHBl BHIIYKJIOTO
yetbipexyrogbHuika A(—3; 1), B(3; 9), C(7; 6) =
D(—2; —6). OnpelenuTb TOUKy [epeceyeHHa ero JAHaro-
HaJel.

243, Jlanbl JaBe cMexXHble BepwnHbl A(—3; —1) u
B(2; 2) nmapanaenorpamma ABCD u rtouka Q(3; 0) mepe-
ceyeHus ero nuarodanedl CocTaBUTb YpaBHEHHS CTOPOH
5TOro napasienorpamma.

- 244, Jlanbnl ypaBHeHHA JBYX CTOPOH MNPAMOYIOJbHHKA
S5x+2y—7=0, 5x+2y—36 =0 u ypaBHeHue ero gua-
rofanu 3x + 7y — 10 == 0. CocraBuTh ypaBHEHUSI OCTab-
HBIX CTOPOH M BTOPOH JHAroHaJH 3ITOrO NPSAMOYIOJibe
Huka.

245, Jlaupl BepwuHbl TpeyronabHuka A (1; —2), B(5; 4)
# C(—2; 0). CocraBurp ypaBHeHHS1 OHUCCEKTPHC €r0 BHY-
TPEeHHero # BHeIUHEro YIVIOB NMpH BepiunHe A.

246, CoctaBHUTb ypaBHeHHe NpAMOH, NPOXOAsLLLH Yepes
TOYKy P(3; 5) Ha O0IMHAKOBBLIX pAaCCTOAHHSAX OT TOYeK
A(—7; 3) u B(11; —15).

247, Haittn npoexknuio Toukn P(—8; 12) Ha npsamylo,
npoxoasuyio uepes touku A(2; —3) u B(—5; 1).

248. Ha#ity touky M, cuMMeTpuuHyio Touke M, (8; —9)

OﬂéOCHTeJ]bHO npaMod, npoxoaduiel depes touku A (3; —4)
B B(—1; —2j..
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249. Ha ocm abcumuce HalTH Takyilo TOUKY P, ytoGLl
CyMMa ee pacCTosiHHA 10 Touyek M(1; 2) u N(3; 4) 6biaa
HauMeHblUeH.

250. Ha ocu opamHat HafiTd Takyw TOYKYy P, uTOG::
pa3HOCTh paccTosinu# ee 1o Touek M(—3; 2) n N(2; 5)
6bis1a HaubOoAbLIeH,

251. Ha npsamo# 2x —y — 5 =0 HafiTy Takyo Touky P,
CyMMa paccTosHHH Kotopo#d no Touek A (—7; 1), B(—D5; 5)
Obl1a 660 HauMeHbuIeH, -

252. Ha npsamo#t 3x—y— 1 =0 HaliTy TaAKyI0 TOUKY
P, pasnocty paccrostHufi kotopofi mo Touek A(4; 1) w
B(0; 4) 6bl1a 616 HanboabINeH.

253. OnpenenuTh yrom @ MeKAY ABYMSl NPSIMbIMH:

1) bx —y 4 7=0, 3x 4+ 2y =0;

2) 3x—2y+4-7=0, 2x43y—3=0;
3) x—2y—4=0, 2¢ — 4y 4 3 =0;
4) 3x+2y—1=0, bx—2y+4+3=0.

2564. Jlana npamas 2x+ 3y -+ 4 =0. CocraButh ypaB-
HeHHe MpsaMo#l, nmpoxoxsiied uepes touky M, (2; 1) mox
yrJoM 45° K TaHHOH NpAMOM.

255. Touka A(—4; 5) saBaserca BepIIHHON KBa/lpata,
JHarOHaMb KOTOPOTO JIEXKHT Ha NpaMolt 7x—y 48 =0.
CocTaBuTb YpaBHeHHs CTOPOH M BTOpPO#l AHMArOHAJJH 3TOrO
KBajxparta.

256, JlaHbl IBe HpPOTHUBOIIOJOXKHBIE BepPUIMHBI KBajpaTa
A(—1; 3) u C(6; 2). CocraBuTb ypaBHEHHS ero CTOPOH.

257. Touka E(l; —1) amaseTca HeHTPOM KBajpara,
OJHa H3 CTOPOH KOTOPOrQ JEXHT Ha -pamoi x — 2y 4
+ 12 =0. CocraBuTb ypaBHeHHS] NPAMbIX, Ha KOTOPbIX
JieKaT OCTa/IbHble CTOPOHBI RTOr0 KBajparta.

258. U3 toukn Mo(—2; 3) nox yriaom o K ocu Ox Ha-
npasaed Jayy cBera. MspectHo, yto tga =3. Hdoias 1o
ocu Ox, nyu ot Hee orpasuicd. CoCTaBUTL yPaBHEHHA Npsl-
MBbIX, HA KOTOPBLIX JeXKaT Jydd NaJalomuil W OTparKeHHBIH.

259. Jlyu csera HanpaBJeH 1m0 mpamofl x — 2y + 5 =0,
Jo#ina no npamo#i 3x—2y+7==0, ayd oT Hee OTpa-
auncsa. CocTaBUTb ypaBHeHHE NPSAMOH, Ha KO10pPOH JIE€KHT
OTpa’keHHbId ayu.

260. Jlanwn ypaBHEHHS CTOPOH TPEYroJIbHHKA 3x + 4y —
—1=0, x—7y—17=0, 7x+4y-+4 31 =0. dokxa3zars,
YTO 3TOT TPEYroNbHUK paBHoGefpeHHHIA. PellnTh 3azauy
NPH [TOMOLIK CPaBHEHUS YIJIOB TPeyroJbHHKA,

40 .



261. Jlokasath, 4TO ypaBHeHHe TMPAMOH, NPOXOAALIEN
yepes TOUKYy M;(x1; y1) napaanenvno npsmoii Ax - By -

C =0, Moxer OblTb 3anucaHo B BHIe A(x —x) -+
+B(y—y1)=0.

262. CocTaBHUTbh ypaBHEHHe IMPAMOM, NPOXOAAllEH yepes
touky M;(2; —3) napaaneasso npamoi: 1) 3x—7y -+ 3 =
=0;2) x+9y—11=0; 3) 16x—24y—7=20; 4) 2x
+3=0;5) 3y—1=0. :

Pemurh 3a4auy, He BBIYMCAAA YIVIOBBIX KO3(P(PULUHEHTOR
NaHHBIX MPAMBIX.

Yxaszaunue. Bocnomb3oBaThes pe3yabTaToM TNpeAblAylied 3agaud.

263. JlokasaTb, UTO yCJAOBHE IepHEHIUKYASPHOCTH Mps-
Mbix Ax+Buy+Ci=0, Apx-+Byy-4Co=0 wnoxer
6LITh 3amucaHo B caeayiouieM Bune: A4, -+ BB, = 0.

264. YCTaHOBHTb, KaKuHe M3 CAEIYIOLIUX Tap TPaMbIX
NepHeHAUKYASIPHbI:

) 3x—y-+5=0, 2) 3x—4y+1=0,

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

Pemuth 3afauy, He BBIUMCAAST YIVIOBBIX KO3()OHIHEHTOB
NAHHBIX OPSMBIX.

Vkasaunune. Bocnomp3oBarbca yCJOBHEM NeplNeHIHKYASPHOCTH
NpAMBIX, BbIBEJECHHBIX B 3ajade 263.

265. Jloxasatb, uTo QopMysa HJs ONpeleneHUsl yria ¢
mexay npsmbiMu Ax -+ Biy -+ Ci==0, Aox 4 Boy -+ Co= 0
MOKeT ObITh 3aMHcaHa B clAelyiolleM BHIE:

ter = 1Bz = A2B;
gcp— A Ay 4+ BB, '

266. OnpelgenuTs yron ¢, o6pa3soBaHHLIN ABYMsa nps-
MBIMH:

1) 3x—y+5=0,
x4+ y—7=0;
N xV2—yV3—-5=0,
B+V2)x+(V6—-V3)y+7=0;
3) xV3+yV2—2=0,
xV6 —3y43=0.
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PemuTh 3a1auy, He BHUHCASS YII0BbIX Ko3hduiuerton
JNaHHBIX NMPAMBIX.

Yka3zayue BocnosbsoBaTecd QOPMyJIoH AN ONpeLeseHHs yriaa
Mexy AByMS NPAMBbIMH, MOJNYUeHHOH B 3afade 265,

267, Jlanbl OBe BepIIMHB TpeyroibHuka Mq(—10; 2)
u Mj(6; 4); ero BLICOTH IepecekairoTcs B Touxke N(H; 2).
OmnpeaenyTb KOOPAHHATH TPeTbeH BepuiMHb Ms.

268. Haun nse BepwuHsl A(3; ~1) u B(B; 7) tpe-
yronpuika ABC u Touka N(4; —1). mepeceyenus ero
BbicoT., COCTaBHTb ypaABHEHHSA CTOPOH OTOTO TPeYyroJb-
HUKA.

269. B tpeyronbuuke ABC paHul: ypaBHeHHe CTOPOHBI
AB b5x—3y—+2==0, ypaBuenus Buicor AM 4x—3y-
+1=0u BN 7x+2y—22 =0. CocTaBuTb ypaBHeHHUS
ABYX [PYrHX CTOPOH H TpPeTbed BBLICOTHI 3TOrO0 TPEYroJb-
HHUKA.

270. CocTaBuTb ypaBHEHHS] CTOPOH Tpeyroabkuka ABC,
ecqH Jaupl oAHa u3 ero sepuwH A (l; 3) 4 ypaBHeHHS IBYX
vMeaaH X — 2y +1l=0ny—1=20

271, CocraBuTb ypaBHEHUs] CTOPOH TPeyro/bHWKa, ec/d
JaHbpl 0AHa H3 ero BepuiuH B(—4; —5) M ypaBHeHUS JABYX
BbICOT bx + 3y —4=0u 3x+ 8y + 13 = 0.

272. CocTaBUTb ypaBHEHHS CTOPOH TPEYroJdbHHUKa, 3HAN
OfHy u3 ero Bepiiud A(4; —1) u ypaBHeHHS IByX OHccek-
Tpuc ¥ —1=0unx—y—1=0

273. CocTaBHUTL YpABHEHHS CTOPOH TPeyroJbHHKA, 3Has
oAHY ero BepuinHy B(2; 6), a Takke ypaBHEHHUS BbICOTHI
X—Ty~413=0 u 6Guccexrpucsl 7x-+4+y-+45=0, npose-
JAeHHBIX H3 OAHOH BepIIHHEL,

274. CocTaBHTb YpABHEHHS CTOPOH TDPEYroJIbHHKA, 3Hasl
oany ero Bepmuny B(2; —1), a TakKe ypaBHEHUS BLICOTHI
3x —4y 427 =0 u Guccexrpuch ¥4 2y —5 =0, npose-
JCHHBIX H3 Pa3/JHYHBIX BepllHH.

275. CocTaBUTh ypaBHEHHS CTOPOH TpPeyroJbHUKA, 3HAd
oady ero BepuinHy C(4; —1), a Taxke ypaBHEHHS BHICOTHI
2x —3y 4 12=0 u Menuaum 2x-+4 3y =10, nposeleHHbIX
M3 OAHOH BepIIHHBL,

276. CocTaBuTh YpaBHEHHSI CTOPOH TPeyroJbHHKA, 3Has
O7Hy ero BepuinHy B(2; —7), a Takxe ypaBHEHUs BBICOTHI
3x+y+11=0 u Meaunann x4 2y -+ 7 =0, nposeien-
HLIX U3 PA3JUYHBLIX BEpPIIHH.

277. CocTaBuTh ypaBHeHHSl CTOPOH TpeyroJibHHKa, 3Has
onHy ero Bepwuay C(4; 3), a Takxe ypaBueHus Ouccex-
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TpuCH X+ 2y —5 = O i Megdansl 4x < 13y — 10 =0,
NpOBEJEHHLIX H3 OXHOM BepUIMHEL.

278. CocTaBUTh ypaBHEHWA CTOPOH TPeyroJibHHKa, 3Has
oxHy ero BepuuHy A (3; —1), a TakXke ypapHeHus GHccek-
tpuchl X—4y 4 10=0 u wmexnann 6x 4 10y — 59 = 0,
MPOBENCHHBIX H3 PA3JHYHLIX BEPILHH.

279. CocTaBuTh ypaBHeHHe NpAMOH, KoTOopas MPOXOJHUT
yepe3 HauaJoO KOODAHHAT H BMeCTe ¢ MPSAMBIMH X — Yy =
+12=0, 2x+y+9 =0 ob6pasyer TpPeyroJbHHK C ILIO~
niaablo, pasHoft 1,5 KB. en. '

280. Cpenu npsiMblX, Npoxofsaliux depes touky P(3;0),
HalTH TAaKYH0, OTPE30K KOTOPOH, 3aKJIOUEHHBIH MeXIy nps-
MbIMH 2X —Yy—2 =0, x4+ y -+ 3 =0, nenurca B Touxke P
TOMOJIA M.

281. Uepes tourky P(—3; —I1) npoBeleHbl BCEBO3MOXK-
Hele npamble. JokasaTb, UTO OTpPe30K KaxKAOH H3 HUX, 3a-
K/MIOUEHHBI MeXAy MNOpAMbIMH X —2y—3 =0, x—2y +
- 5 =0, neautca B Touke P mono.aM.

282, Uepes Touky P(0; 1) mposeigeHbl BCEBO3MOXHbIE
npamele. [[oKasaTth, YTO Cpeld HHUX HET NPAMOH, OTPE30K
KOTOPOH, 3aK/JUYeHHBIH MeXAy NpAMBIMH X —2y—3 =0,
x —2y 4 17 =0, nenuacsa 6sl B Touke P momnosam.

283. CocTaBuTb ypaRHeHHe MpsMOf, -Npoxoxfilel yepes
HauaJ o KOOpAMHAT, 3HAas, YTO [JHHA ee OTpe3Ka, 3aKJio-
YEHHOTO MEXAY MpAMBIMH 2X—y + 5 =0, 2x—y 4 10 =
=0, pasaa }/10.

284. CoctaBUTb ypaBHeHHe MPSAMOH, NMpoxoxsAlled yepes
touxy C(—D5; 4), 3Hag UTO AJMHA ee OTPe3Ka, 3aKJI0UEeH-
Horo MexAy npaMmbiMu X—+2y+41=0, x4+ 2y—1 =0,
paBHa 5.

§ 13. Henoaume ypaBHeHusi npsamoid. CoBmecTHOE
HccaenoBaHue ypaBHeHUH ABYX U TpexX NMPAMbIX. YpaBHeHHe
npAMOH «B OTPe3Kax»

Ecan B obuem ypaBHEHHH NpAMOH
Ax+By+C=0 (N

ONMH HJH JABa H3 Tpex Ko3hduumentoB (cIuTasds H CBOGOAHHIE HJIEH)
00paiaoTcd B HyJb, TG yPaBHEHHE HA3LIBATCA HEMOJHBIM. B03MoxKiint
CHAeAYIOIIHE CHYUaH:

1) C = 0; ypaBHenue umeer BuJ Ax + By = 0 u onpenensier nps-
MYI0, IPOXO/ALIYIO Yepe3 Hadyajlo KOOPAHHAT. _

2) B=0 (A = 0); ypasnenne umeer Buj Ax -} C == 0 u onpene-
AgeT NPAMYIO, NepmeHAHKYIApHYI0 K ocH Ox. DT0 ypaBHeHHe MOMKer
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. ‘ C .
6LITH 3aMHCAHO B BHIE X = @, TlIe a="‘"-z-_ ABAgEeTCA BeJUUHHOH

OTpe3Ka, KOTOPHI OTcekaer mpamasa Ha ocn Ox, cyHTas OT HayaJa Ko-
OpAHHAT.

3) B=10, C=0 (A= 0); ypasHenne MOxeT OLITb 3aMHCAHO B
Buie ¥ = 0 ¥ ompexesser oCb NPAHHAT.

4) A =0 (8 =% 0); ypaBHenne umeer Buf By -+ C = 0 u onpese-
JseT NpAMylo, NepHeHAMKYAapHyio K ocH Oy. 310 ypasBHeHHe MOKCT

6HTb 3alHcaHO B BHAe y == b, rle b——-——--B— ABJISIETCH BEJIHUHHOHA

OTpe3ka, KOTOPHH OTCeXaeT npaMas Ha ocH Oy, CUHTaf OT Hayala Ko-
OpAHHaT, :

5) A =10, C=0 (B=0); ypabHeHHe MOxKeT O6LITL 3alUCAHO B
Buie y = 0 u ompenensder ocb abcurcc.

Ecan un ognd u3 kosduuuenToB ypaBHeHHa (1) He paBed HY.TO,
TO ero MOXXHO npeobpa3oBaTbh K BHAY

X y

Pore]

C
riae a---—-—-A- H b==—--§- CyTb BeJHYHHBl OTPe3KO0B, KNTOphie OTCe-

KaeT npamas Ha KOOpAHHATHHIX OCAX.

YpaBrenue (2) Ha3blBaeTcs ypaBHeHHeM NPSMOH «B OTpesKaxs»,
Ecau 1Be mpamble Zaubl ypaBHEHUIMH

Ax+Biy+Ci=0 u Ay By Cy=0,
TO MOFYT DPeACTaBHTHCA TPH CAydaa:
a) %1- = %L ~— NpPSMEIE HMEIOT OZHY OOILYI0 TOUKY;
2 2

A _B G :
6) 4, =5, = c, NPAMEIE NTapaiJIeNbHE}

B) T=—B—-=E——npmue CIHBAIOTCH, T. €. 00a YpaBHEHHSA
2 2 2 onpefeasioT OJHY H TY XKe npaMyio. .

285. Oﬁpenenmb, NpHd KakoM 3HaYeHHH a4 npsaMas
e+2)x+@*—9Ny+322—8a+5=0

1) napannenpHa ocu adcuucc;

2) napannenbHa ocu OpAMHAT,

3) NpOXOZUT Yepe3 Hada/J O KOOPAHHAT, .

B kamxpoM cayuae HamMcaTb ypaBHEHHE NMPAMOI,

286. OnpeleauTb, IPU KAKHX 3HAYEHHAX M H A NpaMas

(m4+2n—=3)x+Cm—n+1)y+6m+9=0

napaJJenblia OCH aOCLHCC B OTCeKaeT Ha OCH OpAHHAT OT-

pe3oK, paBHBIA —3 (cuMTas OT Havana xoopauHart). Hanu-
CaTh YPaBHEHHE 5TOH NPSAMOH,
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287. Onpenenuth, IPH KaKHX 3HAYEHHAX M U N NpsaMas
@m—n+5x+(m4+3n—2y+2m+7n+19=0

napaniiellbHa OCH OPAMHAT M OTCeKaeT Ha ocH abcIuce OT-
pe3ok, paBHelt +5 (cuuras or Havama KoopiauHat) Ha-
IMCAThb YpaBHeHHe 3Toit MpsaMOH.

288. JloxasaTb, UTO B CJAELYIOLIHX CAyuasx ABe NaHHbIE
npaMble IepecekaloTcd, H HaHTH TOYKY HX IlepeceyeHHs!

1) x4+ 5y —35=0, 3x+ 2y —27=0;

2) 14x — 9y — 24 =0, 7x —2y — 17 =0;

3) 12¢x+ 15y —8 =0, 16x L+ 9y — 7=0;

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

B) 3x+5=0, y—2=0.

289. JlokasaTb, UTO B CJELYIOUIHX CJAyYadx IBe NaHHHE
npsMble TapasiesbHbl:

1) 3x+ 5y —4 =0, 6x+ 10y +7=0;

2) 2x —4y+ 3=0, x—2y=0;

3) 2x — 1==0, x+3=0;

4) y+ 3=0, by —7=0.

. 290, JToka3aTbh, YTO0 B CJACAYIOIIHX CJAydasX ABe JaHHbIE

npsiMble COBIANAIOT:

1) 3x+5y—4=0, 6x + 10y — 8 =0;

9 x—yV2=0, V2 —2y=0;

3) x Y3 —1=0, 3x—V3=0.

291, Omnpenenutb, Np4Y KaKUX 3HAYEHUAX @ u b IBe mps-
NS

ax — 2y —1=0, 6x —4y —b =0

1) umelorT oaHy OOILYIO TOYKY; 2) mapannenbHhl} 3) COB=

nanaior
292, OnpenenuThb, IpH KaKUX 3HAYeHUAX M U 7 JBe

npaMbie
mx+8y+n=0,. 2x+my—1=0

1) mapaanensusl; 2) coBHaAaloT; 3) MepleHAHKYJSPHEI,
293. Onpenenutb, IPH KAKOM 8HAYEHHH M 1Be NpAMbIe

m—1)x+my—5=0, mex+@2m—1)y+T=0
Nepecekalorcst B TodKe, Jexalllell Ha ocu aGcuuces
43



294. Onpenenutb, NPH KaKOM SHAYEHHH M [Be NPAMbe
mx+ @2m—+8)y+m+6=0,
em+DE+(m—Dy+m—2=0

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

1) 2x 43y —1==0, 4x—B8y+5=0, 3x—y+42=0;
2) 8x— y+3=0, bx+3y—7=0, x—2y —4=0;
3) 2¢— y+1=0, x+2y—~17=0, x4 2y—3=0.

296. JJokasaTh, uTQ ecnu Tpu mnpamble Ayx 4 By -
{"—F C,=0, Ax+ Byy -+ Co=0, Asx- By + Cs= 0 nepe-
CeKaloTcsl B OJHOH TOUKe, TO

A B, G
Ay By Cp|==0.
A3 B3 C;
297. Jlokasarb, UTO €CJH

4, By ¢
Ay, By, C,1=0,
A3 Bs C;

7o Tpu npameie Ax =By 4<Cy =0, Ayt + By 4 Cy =0,
Azt 4 Bsy o+ Cs==0 nepecekaloTcd B OJHON TOUKE HJIH
napaJJenbHbl,

V298, Qnpenenuth, NPH KAKOM SHAUYEHHH @ TPH NpsMbe
2x—y+3&=0, ¥y+3=0, artf-y—13=0 Gynyr
nepecekaThosl B OLHOH TOUYKe.

299, anbl npsavuoie: 1) 2443y —6=0; 2) 4x— 3y~
M24=0; 8) 2x43y—9=0; 4) 3x—5y—2=0;
5) 5x +2y—1=20. CocraButh J/1a HHX YDABHEHHUS <B OT~
peskax» ¥ NOCTPOUTH HTH NpPAMLIE HA YepTeiKe.

300. Briuneauts naoILaib TPEYTOJbHHKA, OTCEKaeMOro
npsaMod 3x — 4y — 12 = 0 or KoopAHUHATHOIO yr.a.

301. CocTaBHTh ypaBHCHHe NPSAMOH, KOTOpPaa MPOXOLHT
yepe3 To4KY M;(3; —7) B oTCeKaeT Ha KOOPAHHATHLIX OCAX
OTJIMYHBIE OT HYJsl OTPE3KH OJHHAKOBOH BeJIHYHHBI (CYHTAA
KaXXAbBA OTPe30K HampaBJeHHBIM OT HauaJja KOODIMHAT).

302, CocraBuTh ypapHEHUE NPSMOH, KOTOPas NPOXOIUT
yepe3d TOYKY P(2; 3) u oTcekaeT Ha KOOPAMHATHBIX OCHX
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OTpPe3KH PaBHOH AJNMHBIL, CUATAsl KaxIblH OTPe30K OT Ha-
ya/jga KOOPIAUHAT.

303. CocTaBHTb ypaBHeHHe NPAMOH, KOTOpasg HPOXOAHUT
yepes Touky C(1; 1) u oTcekaeT OT KOODJAHHATHOrO yraa
TPEYTrOJbHHK C IJIOULA/IbIO, PABIIOH 2 KB. €],

V 304. CocTaBuTb ypaBHeHHe NPAMOKH, KOTOpas MPOXOJHT
yepe3 TOuky B(5; —5) u OTCeKaeT OT KOOPIAHHATHOTO Yyrja
TPEYTOMbHUK C II0LLAAbI0, paBHOH 50 KB. en.

305. CoCcTaBUTh ypaBHEeHUE NPAMOi, "KOTOpasl MPOXOJAUT
yepe3s Ttouky P (8; 6) u oTcekaeT OT KOOPAHHATHOrO yrJaa
TPEYronbHUK C MJ0ILAAbI0, paBHOH 12 KB. en.

306. CocTaBUTb ypaBHEHHe NPSIMOH, KOTOpasg MPOXOAUT
yepe3 Touky P(12; 6) u oTcekaer or KOOPAMHATHOrO yria
TPEYroJbHUK C naomaneto, papaoi 150 k.. ed.

307. Uepe3s Touky M(4; 3) mposefeHa mnpAMas, OTce-
Kalolas OT KOOPAHMHATHOTO yria TPeyrodbHHK, MI0lalb
KOTOPOro paBHa 3 KB. eA. OnpejieNuTh TOUKH NepecedeHHus
3TON MPSIMON C OCAMH KOOpAHHAT.

308. Yepes toury M;(x1; y1), rae x1yy > 0, npoBeneHa
npsaMas

£y
'a-+b ’

OTCeKawllass OT KOOPAHHATHOTO YIJIA TPEYrOJAbHHUK, IO~
magb Kotoporo pasHa S.-Onpenenurtb, NPH KakoM COOT-
HOILIEHHH MEXAY BeJHUHHAMH X1, Y1 u S OTPe3KH a u b Oy-
IyT HMeTb OJMHAKOBbie 3HAKH.

§ 14. HopmaabHoe ypaBHeHue mpsiMoif. 3ajaua
onpeneseHHsn PACCTOAHUSA OT TOYKM 10 TpsAMOi

IIycts Ha mnockoctd xOy pmaHa mpamad. IIpoexeM uepes Hazano
KOOpAMHAT TEepIeHAHKYAAp K JaHHOH NPAMOA H HAa30BEM €ro HOPMaJIhio,
O6osHayumM uepes P TOUKy HepeceyeHus HOPMATH ¢ HNaHHOK NPsMOH
H yCTaHOBHM IOJOXHTeNbHOe HanpaBJeHHe HOPMamu o ToukH O
’ Touke P,

Eeau o ectb nomspHm# Yrom HOpMandu, p— LJIMHA OTPe3Ka OP
(pue. 10), TO ypaBHeHHEe NaHHOW MPAMOM MOMKeT OHITh 3alHCAHO B Buie

xecos0 -t yesina—p=20;
\
YpaBHeHHe 5TOTO BH/A Ha3bIBAeTCH HOPMAJbHBIM.

ITycte naHa Xaxkasi-HuGyab TpsMas M NPOM3BONbHAA TOuKa M*;
0603HaynM yepesd d paccrosiHue Toukn M* or gaHHO#l mpaMoit. OTKxo-
HeRHeM O Towku M* or npsMolt HasmiBaerca uHcao -+d, ecaM nammas
TOYKa H H4uaJ0 KOOPAHHAT JeKaT MO pasHBle CTOPOHBI 0T MAaHHOR
npaMofl, u ~d, eciM NaHHAA TOYKAZ H HAadalo KOOPAMHAT PaclO/IONKEHbI
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0 OJHY CTOPOHY OT AaHHOR mpsiMoft. (/lna Touek, Jexautnx Ha caMmoft
npamoii, 6 == 0.) Ecau Jausl KoopAusHato x¥, y* Toukn M* u Hop-
Ma/JbHOE ypaBHEHHe MPAMON X COs o - y sin ot — p == 0, To oTK;I0HEHue §
Touxy M* oT 3TOH mpsAMOit MOKET OBITb BHIUHCIEHO mo dopmyne

= x*cosa + y*sina — p,

TakuM o6pas3oM, utobbl HAATH OTKJOHEHHe KaKOH-HHGymb Toukn M?*
OT JaHHOH mnNAMON, HYXKHO B JIEBYI0 YacTh HODPMAJBHOTO YpaBHEHUS
TOH TNPAMOR BMECTO TEKYUWIMX KOOPHAH-
HAaT INOACTABUTb KOODAWHATH ToukH M*,
IMonyuennoe uyucno Gyner paBHO HCKOMO-
MY OTKJIOHCHHIO,

Uro6n HaliTH paccTosiHHe d OT TOUYKH
Jlo mpsiMOM, NOCTATOYHO BHYHCAUTH OT-
KJIOHEHHEe W B35iTb ero MOJNYJb:

d=|6].

Ecau pano obuiee ypaBHCHHE NPAMOH
Ax 4+ By+4C =0, 10, uTo6n NDPHBECTH
Puc. 10. ero K HOpMa/lbHOMY BHIY, HYXKHO BCe yJje-
Hbl 5TOTO0 YpPaBHEHHSl YMHOXHTh Ha HOp-
MHPYIOILHA MHOXKHTE/Ib W, onpenenseMeillt GopmyJIoi

u=i————-—___l__._..——.
~ VAL B

8HaK HOPMHDYIOUIEr0 MHOMKHTeNS BBIGHPASTCH NPOTHBOMOJOKHBIM 3HAKY
CBOGOAHOTO YJeHa HOPMHPYEMOTO ypaBHEHHS.

309. Ompenenutb, KaKWe H3 CACAYHILUX YpaBHEHHI
OPAMGIX ABASAOTCA HOPMAaJbHLIMH!:

4 .
1) -S-X—-s—y—3=0; 2)—§-x—-g- — 1 =0
5 12 y 5 12
8 wr—Fyt+2=0 4 —gFrtzy—2=0
5) —x+2=0; 6) x — 2=0;
7y y+2=0; 8) —y—2=0,

310. [IpuBectu obLiee ypaBHeHHE NPAMOH K HOpPMa/bs
HOMY BHAY B KAXIOM H3 Cle[YyIOLIHX CJHy4yaeB: ‘

1) 4x—3y—10=0; 2 4x—y+10=0;

3) 19x — By 4+ 13=0; 4) x4+ 2=0;
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311, aup ypaBHEHUS NPAMBIX:

) x—2=0;, 92 x£4+2=0, 3) y—3=0;

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

8) xcosp—ysinp—qg=0, ¢g>0; P—ocrpuii yroxm;
9) xcosPp-+ysinp+g=0, ¢g>0; P—ocTpbil yro..

OnpegeanTb MOOMSPHBIA Yroa HOPMaJH o ¥ OTPE3OK p
a8 KaXKAOH K3 LAaHHBIX MPAMBIX; MO MOJYYEHHBIM 3Hauye-
HHSIM [MapaMeTPoOB o U p NOCTPOUTb 3TH NpAMble HA uyep-
TexXe (B NOCAEAHUX ABYX CJAydasaxX MOCTPOEHHE MPAMOH Bbl-
NONHUTh, cuntas f==30° u g = 2).

312. Buiyucauth BeJMHYMHY OTKJOHeHUA O U paccros-
HHe ¢ TOYKM OT MNPAMOH B KaxXKIOM H3 CJACAYIOIIHUX Cay-
ftaep: 1) A(2; —1), 4x+3y+10=0; 2) B(0; —3),

Bx — 12y —23=0; 38) P(—2; 3), 3x—4y—2=0;
4) Q(l; —2), x—2y—5=20,
313. YcranoBuTh, Jexart a4 touyka M(l; —3) u mayajo

KOODAMWHAT MO OAHY MM MO Pa3Hbie CTOPOHBI Ka*XAOH U3
caenyowux npameix: 1) 2x—y+5=0; 2) x—3y—5=
=0; 3) 3x4+2y—1=0; 4) x—3y+2=0; 5) 10x-+
'+ 24y + 15 =0.

314. Touka A(2; —D) saBasercss BepLIMHOH KBajpara,
OlHa H3 CTOPOH KOTOPOTO JIEKUT HA NPAMOH X — 2y — 7 =
= (. Beluucautp naoilajab 3TOro KBajapara.

315. laBsbl ypaBHeuHsi IBYX CTOPOH MPSAMOYroJibHHKA
8x—2y—5=0, 2x+3y+7=0 u oxHa U3 ero BepiiHH
A(—2; 1). Bolyncadre njioiiaib 3TOr0 NpPSAMOYTOJbHHKA.

316. loxasatb, uTO npsamas 2x 4y + 3 = 0 nepece-
KaeT OTPesok, orpaHuueHHbli Toukamu A (—5;1) u B(3;7).

317. JloxaszaTtb, YTo npsaMas 2x-—-—3y+6_0 He mnepe-
CeKaer OTpe3Ka, OrpaHuyeHHoro rtoukamu M (—2; —3) u
Mz (1; —2). ’

318. [MocnenosartenbHbie BepIUIWHBI YeTHIPEXYTOJbHHKA
cyts touku A(—3; 5), B(—1; —4), C(7; —1) u D(2; 9).
¥CTaHOBUTh, HBASIETCA JIM 3TOT UETbIPeXYTOJbHUK BbI-
IYKJBIM.

319. TlocaenoBatesibubie BePIIMHBI  YETBIPEXYTrO.IbHHUKA
cytb Toukn A(—1; 6), B(l; —3), C(4; 10) u D(9; 0).
YcTaHOBHTh, #ABJASETCA JIH  3TOT YETHIPEXYrONbHHK Bbl-
NYyKJ/IbIM, ‘
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320, Jaunl pepinuubl TpeyroapHura: A(—10; —13),
B(—2; 3) u C(2; 1), Boluncautp AMMHY NepHeHTHKYASAPA,
ONyILIEHHOr0 H3 BepWHHH B Ha MeJHaHy, NPOBEIEHHYIO
u3 pepuiyHbl C.

321. Cropourl AB, BC u CA tpeyroabunka ABC coot-
BeTCTBEHHO [aHH YpaBHeHUAMH X ~-2ly—22 =0, bx —
— 12y 47 =0, 4x— 33y -4 146 = 0. BbluMc/uTbL PacCTOfe
HHe OT leHTpa TXKEeCTH 3TOTO TPeYroJdbHHKa IO CTOPO=
Hel BC.

322. BpuucauTh paccrosHHe d MexXAy fapassesbHBIMH
NPSAMBIMH B KaXXJOM H3 CJIeLVIOUIHX CAYYaes!

1) 3x—4y—10=0, 2) Bx—12y-+ 26=0,

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

323. [IBe cTOpOHBI KBajpaTa JeXaT Ha NPAMBIX DX —
— 12y —65 =0, 5x — 12y 4 26 = 0. Briugcaurp ero mnao-
1ajb.

324. doxkasatb, uro npamass 5x —2y—1 =0 napade.
JenbHa npsaMbiM bx —2y 47 =0, bx—2y—9=0 u
AleNIUT PAacCTOIHHE MEXJY HHMH MONoJaM.

325. Jlaupl TpH mnapaasesbHble npaMeie: 10x3- 15y —
—3=0, 2x+3y+5=0, 2x 4 3y —9 = 0. YcraHopuTs,
YTO IepBasl U3 HUX JIEKHUT MEeXAY ABYMA JAPYTHMH, H BhI«
UHCJUTh OTHOIIEHHE, B KOTOPOM OHa J&JHT PacCTOSHUE
MEXIy HHMH.

326. Jlokasath, uTo 4epes Touky P(2; 7) MOXHO npo-
BeCTH [IB€ MpsAMble TakK, 4TOOBl WX PaCCTOAHHS OT TOUKH
Q(1; 2) 6mH paBHH 5. CocTaputs YPaBHEHHS] 3THX NIPSIMbIX,

327. JloxasaTb, 4TO Hepes TOuKy P(2; 5) moxHO mpo-
BEeCTH JBe IpsIMBble TaK, 4YToObl HX PAacCCTOAHHSA OT TOUKH
Q(5: 1) OblH paBHBI 3, CocTaBHTh ypaBHEHUA 3TUX Hpsi-
MHEIX, )

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

329. loxasartb, uTO uepe3 TOuUKy B(4; —5) HeBO3MOXK-
HO NPOBECTH HPSAMYI0 Tak, YToObl paccTosiHHE ee 0T TOYKH
C(—2; 3) 6wu10 paBHo 12.

330. BrisecTd ypaBHeHHE TeOMETPHYECKOTO MECTa TOYeK,
OTK/JIOHeHHE KOTOPHIX OT Ipsamofi 8x — 15y —25=0 pas=
HO —2. '
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831. CocTaBuTh ypaBHeHHEe TNPAMBIX, MapaieJbHbIX
npamoil 3x—4y—10=0 u oOTCTOALLHX OT Hee Ha pac-
cTossHun d = 3.

332. Hanbl JjBe cMexHbie BepluuHbl kBazpata A(2; 0)
n B(—1; 4). CocTraBuUTh ypaBHeHHUS €ro CTOPOH.

333. Touka A(5; —1) sABAasieTcs BepILIMHOH KsajparTa,
OJlHA M3 CTOPOH KOTOpPOTO JeXUT Ha npamMod 4x—3y —
~—7 = 0. CocTaBuTb ypaBHEHHSl NPSIMBIX, HAa KOTOPLIX Je-
»KaT OCTaJbHble CTOPOMAI 3TOr0 KBajparta.

334. [laubl ypaBHeHHsI JABYX CTOPDOH KBajpara 4x —
—3y+3=0, 4x—3y—17=0 u oaHa H3 ero BepIIUH
A(2; —3). CocraBuTb YypaRHEHHS [BYX JApPYTHX CTOPOH
5TOro KBajapara.

335. /lanbl ypaBHeHHS IBYX CTOPOH KBajapaTta OSx -+
H 12y — 10 =0, 5x+ 12y 429 =0, CocraBuTh ypaBHe-
HHSl JBYX JApPYrHX ero CTOPOH MNPH YCJAOBHH, UYTO TOYKA
M, (—3; 5) JexuT Ha CTOpOHEe 3TOro KBajpara.

336. Orkmaouenus Touxu M or npaMbiX 5¥ — 12y — 13=
=0 u 3x—4y — 19 =0 paBHbI COOTBETCTBEHHO —3 M —b.
OnpenesauTh KOOPAUHATH TOUKH M.

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

338. CocTaBuTh ypaBHEHHe reoMeTpHUECKOro MecTa To-

K, PaBHOyJa/JieHHBbIX OT JABYX OapaJjiiesbHblX NMPSIMbIX:

1) 3x—y+7=0, 2)x—2y+3=0,
3x —y—3=0; x—2y—+7==0;
3) S5¢x—2y—6=0,
10x — 4y + 3=0.

339. Cocrasuth ypaBHeHHss GHCCEKTPHC YIJioB, 06paso-
BAaHHBIX JBYMS HepeceKarolHMHUCH IPSIMbIMH:

) x— 3y+5=0, 2) x—2y—3=0,
3x— y—2=0; 2x 44y +7=0;
3) 3x+ 4y—1=0,
5x 4+ 12y — 2=0.
340. COCTaBHTD ypaBHEeHHs MNPAMBIX, KOTOPble MpPOXO-
AAT Yepe3 TOUKY P(2; —I1) u BMecTe ¢ NpsAMbIMEH 2% — y -

F+9=0, 3x+46y—1=0 obpasyor paBHOGeApeHHHE
TPEyroJIbHHKH,
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341. Onpenenuts, gexar an rouka M(1; —2) u Havano
KOOpDIHHAT B OJHOM, B CME@KHBIX HJIH BePTHKAJbHBIX yI
JaX, o6pa3oBaHHbIX NPH [epecedeHHH ABYX MNPAMBIX:

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

342. Onpeneants, Jgexat Jju touku M(2;3) u N(5; —1)
B OJLHOM, B CMeXHbIX HJIH BepPTHKAJbHBIX Yyriaax, o6pa3o-
BAHHLIX TMPH HepecedeHUy ABYX NPAMBIX;

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

343. OnpenesnTb, JeXHT JH HAYaJ0 KOOPAHHAT BHY-
TPH UJHA BHE TPEYroJbHHKA, CTOPOHBI KOTOPOro JaHbl ypaB-
Heguamu 7x —By— 11 =0, 8x 43y +31 =0, x4 8y—
—19=0.

344. OnpefenHTb, JeXHUT JaH ToyKa M(—3; 2) BHYTpH
HJIH BHE TpeyroJIbHHKA, CTOPOHB KOTOPOrO HaHbl YpaBe
HeHHAMH X+ y—4 =0, 3x—T7y+8=0, 4x —y — 31 =,
345. OnpeneanTb, KaKOH H3 YIJOB, OCTPBIH HJH TyHoH,
o6pasoBaHHbIX ABYMA NpAMbIMH 3X —2y+5=0 u 2x+4
~+ y— 3 ==0, conep>XXuT Hauamo KoOpAHHAT.

346. Onpenenutb, Kakoil W3 YyIVIOB, OCTPBIH MJH TyNOH,
06pa3soBaHHbiX ABYMS INPAMBIMH 3X—05y—4 =0 u x4
~+ 2y 4+ 3 = 0, copepxur 1ouky M (2; —5).

347. CocTaBHTb ypaBHEHHe OHCCEKTPHCHI yIJa MexkKAy
npambiMd 3x —y—4 =0 u 2x+6y 4+ 3 = 0, B KoTOpOM
JeXHUT HAYaJgo KOOpLHHAT.

348. CocraBuTh ypaBHeHHe OKCCEKTPHUCHI YyIvia MeXLY
npaAMbIME X —T7y +5=0, bSx+45y—3 =0, cMexHoro
C YIJIOM, COep:KallliM Hayalo KOOPAHHAT

349. CocraBuTb ypaBHeHHE OHCCEKTpHCH YIJia MeXILy
npambiMi X 4+ 2y — 11 =0 n 3x —6y —5==0, B KoTOpOM
Jexut touka M(1; —3).

350. CocraBuTh ypaBHeHHe OHCCEKTPHCH yIV1a MeEXKAY
npamMbiMu 2Xx —3y —5 =0, 6x—4y-+7=0, cmexHoro
¢ yraom, cogepxamum touky C(2; —1).
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351. CocraBuTb ypanHeHHE GHCCEKTPHCHI OCTPOro yraa,
o6pasoBaHHOro AByMs mupaAMbIMH 3% +4y—5=0 bx—
— 12y +3 =0.

352. CocTaBuTb YypaBHeHHe OHCCEKTPUCH TYMNOro Yyraa,
00pasoBaHHOTO ABYMS mnpsaMbiME X —3y +0 =0, 3%—

—y+15=0.

§ 15. YpaBHeHHe nyuyka npsAMbIX

COBOKYMHOCTb MpPSAMbIX, NPOXOASIIHX UY€pe3 HEKOTOPYD TOuKy S,
Ha3bIBaeTCH nyqxom MPSMBIX C LeHTPOM S.

Ectu Ax+Biy+Ci=0 n Ax+By+Co=20 —ypaBHEHHﬂ
ABYX Hpﬂ’\IbIX, NepeceKalomuxcsl B TouKe S, TO YpaBHeHHe

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

rae o, P — Kakue yroJHo yHCJIa, He paBHbie OJHOBDEMEHHO HYJIO, onpe-
JeJseT NpsMylo, Tak)Ke NPOXOASILYIO yepe3 TOYKY S.

Bonee toro, B ypaBHenuu (1) uyncia o, P Bcerza BO3MOXKHO MOAO-
6path Tak, YTOGL!  OHO onpeneaunn Jiobyio (3apaHee Ha3HaYeHHYIO)
NpAMYIO, NPOXOAALLYI0 uepe3 TOUKY S, HHAue rosopd, d0GYI0 NPAMYIO
nyuka c¢ uentpom S. IlosroMy ypaBHenHe Buaa (1) HasmiBaerca ypas-
HeHueM nmyuka (c ueHrpom S). -

Ecnu o % 0, 1o, neast o6e yacru ypasHenuss (1) Ha @ H mogaras
— =1, TNOJyYHM:

Aix + By + Cy 4+ A (Apx + Byy + C,) =0. (2)

OTHM ypaBHEHHEM MOXHO ONPECTUTD JIOGYIO NPAMYIO NyuKa C LeH-
Apou S, KpOMe TOH, KOTOpaﬂ COOTBeTCTBYeT & == (, T. €. KpoMe NMpAMOR
2

x4+ By+C

353. Haum LeHTD NyyKa MNpAMbIX, 1aHHOTO ypaBHEHHEM
a(2¢+3y— 1)+ p(x —2y —4) = 0.

354. Ha#itu ypaBHeHne NpsAMOH, NpHHaAJMeXalle#l Myy-
Ky NPSMbIX oc(x+2y—5)+ﬁ(3x—2y+ 1)-—0 H

1) npoxoisuiell 4epes TOUKY A3 —

2) npoxozsme# uepes HauaJIo Koop,'lHHaT

3) mapaJiesbHON ocH Ox;

4) napa/anenbHOH ocH Oy,

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

6) nepmeHiukynspHo# K npamof 2x + 3y + 7 =0.

355. CocraBHTb ypaBHeHHE MPSIMOH, NPOXOAfILEH yepes
TOUKY TNepeceyeHHs MNPAMBIX 3% —2y+5=0, 4x 4 3y —
— 1 =0 u orcekaiollel Ha OCH OPIHHAT OTPE3OK b = —3,
PewnTb samauy, He Ompefenss KOODZMHAT TOUYKH Mepece-
YeHHS AAaHHBIX NPAMBIX.

356. CoctaBuTb ypaBHeHHe NMpPAMOM, KOTOPas IPOXOIMT
uepe3 TOuYKY HepeCeyeHHss npaMbix 2x4y—2=0,
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X — 5y — 23 = 0 u geaur .mONOAAM OTPE3OK, OrDAHHYEHHH
ToukaMu M; (D; —6) u Mg(—1; —4). Pewuts 3ajgauy, He
BBIUHC/AS KOOPJAHHAT TOUKU INepeceyeHHs] AaHHBIX JIpAMbIX,

357. JlaHo ypaBHeHHe my4ka OpaAMBbIX & (3x —4y — 3) -
+ B(2x 43y — 1) = 0. Hanucarb ypaBHeHue npsMoil 3T0-
ro nyuyka, IpoXonslled uYepe3 LEHTP TAXKECTH OXHOPOILHOH
TPEYroJbHON MJIaCTHHKH, BEPUIHHBI KOTOPOH CYThb TOUKH
A(—1; 2), B(4;, —4) u C(6; —1),

358. JlaHo ypaBHeHHe Ny4yKa NpsaMhbxX o(3x —2y — 1)
~+ B (4x — by 4+ 8) = 0. Ha#itu npamyio atoro myuka, mpo-
XOAAIIYIO 4epe3 cepelHHy oTpesKa NpaMod x -+ 2y 4 4 = 0,
3aK/I0YEHHOTO MexAy npaMbiMu 2Xx+3y+5=0, x-
+79y—1=0. '

359. laHbl ypaBHeHHs CTOPOH TPEYroJbHHKA X -} 2y —
—1=0, bx4+4y—17=0, x—4y-4-11=0. He onpe-
Aensiss KOOPAMHAT ero BepINHH, COCTABUTb YPaBHEHHS Bbl-
COT 3TOTQ TPeyroJbHHKA.

360. CocraBHTb ypaBHeHHe NpPsSIMOH, Npoxodsuledl yepes
TOYKY TepeceyeHHsi NpAMHX 2X¥ 7y —8 =0, 3x+ 2y -
4 5==0 mox yrqaom B 45° K npamoli 2x 4 3y —7 = 0. Pe«
IWHTh 3a7a4y, He BBLIUHC/AS KOODAHHAT TOUKM NepeceyeHHs
JaHHBIX NPAMBIX,

361. B rpeyronbHuke ABC paHel ypaBHEHHSI BBICOTBHI
AN: x45y—~3=0, soicorbl BN: x4+y—1=0 u cro-
poubl AB: x 43y —1==0. He onpenenss koopnurar Bep-
HIMH H TOYKH IepeceyeHHs BbICOT TPEYrOJIbHHKA, COCTABUTH
ypaBHeHHe IBYX NPYrHX CTOPOH H TPeThbeH BHLICOTHL.

362. CoctaBuTh ypaBHeHUs cTOpOH TpeyrosabHuka ABC,
3Hasi opHy ero BepmuHy A(2; —1), a Takxke ypaBHeHHA
BhicoThl 7X — 10y 4+ 1 = 0 u 6uccerrpucel 3x — 2y + 5==0,
NPOBeJleHHbIX H3 OJHOH BepliMHBL. PemuTh 3afauy, He BhI«
yrcdasaa KoopauHat Bepuun B u C.

363. JlaHo ypaBHEHHe MyuKa NPAMHX o (2x 4y 4 8)
+B(x 4y 4 3) = 0. Haiitu npsameie 3Toro nyuka, 0TpPe3Ku
KOTOPHIX, 3aK/IIOUEHHble MeXNy MNPAMBIMH ¥ —y—5 =0,
x—y—2=0, pasen }/5.

364. Jlano ypaBHeHHe Nyuyka OpAMHX a(3x4y—1)4
+B(2x—y—9)=0. Joxkasarb, uTO OpAMaf X -3y 4
+ 13 =0 npudannexur 3TOMy OYyuKy.

365. Jlano ypaBHeHHe nyd4ka NpsMbIX o (5x + 3y 4 6) 4=
+ B(3x — 4y — 37) = 0. Hoxkasars, 4t0 mpsaMast 7X -4 2y —
— 15 =0 He NpHHALNEXKHUT ITOMY NYUKY.

366. JJano ypapHenHe Nyduka OpsMbiX o (3x 42y —9) 4
+ B(2x 45y +5)=0. Hairu, npu xakoMm 3Hauenud C
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npamas 4x—3y 4 C=0 Oyner mnpuHaLIexaTb 3ITOMY
NyuKy.
d 3g7. Jlano ypaBHeHHe NyYKa NpAMBIX & (bx 3y —-7)+
4 B(3x 4 10y + 4) == 0. HahiTu, npu Kakux 3HayeHUsiX a
npaMast ax -5y + 9 =0 He Oyner mpuHanjexarb 3TOMY
Myuxy.

368. Lleutp myyka npampx o (2x —3y -+ 20) +-
~+ B(3x +5y —27)={0 saBasiercds BeplIMHOH KBajapara,
JMaroHanb KOTOPOro JIEXKHT Ha mpaMoit X+ 7y — 16 =0,
CocTaBUTb YpaBHeHHA CTOPOH H BTOpOfl AMArOHAJIH 3TOro
KBajJpara.

369. lano ypaBHeHHe myyKa mpsaMbix c(2x -+ 5y +4)+
+ B (3x — 2y + 25) = 0. Haiitu npamyo aroro myuka, oT-
CEKaloNlyl0 Ha KOOPAMMATHHX OCAX OTJIHMYHbIE OT HYJs OT-
peaky paBHOH Be/MUYHMHBI (CUMTaf OT Hadajaa KOOPIUHAT).

370. Jano ypaBHeHue nyuka OpaMmblx a(2x-+y-+ 1)+
“-B(x —3y —10)=0. Hafitu npsaMble 3TOro nyuka, orce-
KaioliHe Ha KOOPAHHATHBIX OCAX OTPE3KH pPaBHOH IJHHbI
\(cuMTas oT Haua/sa KOOPAMHAT).

371. Jlano ypaBHeHHe myuka nOpambix o (21x -+ 8y —
— 18)+pB(11x+3y +12)=0. Ha#itu npameie 31Oro
My4Ka, OTCEKalolHe OT KOOPJAHHATHBHIX YIJIOB TPeyrojbHU-
KW ¢ IJIOHIAAbIo, paBHOH 9 KB. el

372, lano ypaBHeHHe Ny4Ka NpAMBX a(2x4-y +-4) 4
B (x— 2y —3)=0. [loxasatb, UTO cpenu NOPSMEIX 3TOTO
Iyyka CYLIeCTBYeT TOJbKO OfHA NpsMasl, OTCTosllas OT
Toukn P(2; —3) Ha paccTosHHH d=1/10- Hanucarto
YpaBHeHHEe 3TOH NPAMOH.

373. ano ypaBHeHHe NyyKa OpAMHIX o (2X¥ —y—6)+
+ B(x—y—4)==0. doxazaTb, 4TO cpeAH NPSAMBEIX 3TOrO
nyuyKa HeT HpsMOH, orcroameli ot Touku P(3; —1) Ha pac-
crosHuu d == 3.

374, CocraBuTh ypaBHEHHE MNpPAMOH, TpoXojsuled ye-
pes TOYKY IMepecedeHHss MNpAMBIX 33Xy —5=0, x—
— 2y +10=0 u orcrosue#s or toukn C(—1; —2) Ha
paccrosHui d = 5. PemnTb 3ajpauy, He BbIUHC/IAS KOOP-
JHHAT TOYKH [epeceyeHHs LaHHLIX TIPAMBIX.

375. lano ypaBHeHHe nyuYKa DNpAMBIX o (5x -2y
-4) + p(x + 9y — 25) = 0. Hanucarts ypaBHeHUS IIPAMBIX
3TOr0 MNyuka, KOTOpHIE BMecTe ¢ INpAMBIMH 2% — 3y +
+5=0, 12¢x+48y—7=0 o6pa3syoT paBHOGeLpEeHHbIE
TPEYroNbHUKH,

376. CocraBuTb ypaRHeHHe NPsiMOH, KoTopas IPOXOLHUT
yepes TOUKy mepecedeHus npambx llx 3y —7=0,
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12 +y—19=0 Ha OAMHAKOBBIX PaCCTOSHHAX OT TOUEK
A(3; —2) u B(—1; 6). Pemnth 3ajauy, He BHIYHCAAA
KOOpPIHHAT TOYKH NepeceyeHUsS NAHHBIX NPAMBIX.

377. [lauwl ypaBHEHEs IBYX NMYYKOB MPSMBIX

a; (5% 43y — 2) + B; Bx — y — 4) =0,
tx—y+1)+pC2r—y—2)=0.

He onpegensis HX LEHTPOB, COCTABUTb YpaBHeHHE MNpPAMOH,
npuHaanexauell 060UM MyyKaM.

378. Cropoust AB, BC, CD u DA ueThipexyroJbHHKA
ABCD 3anaHbl COOTBeTCTBEHHO YpaBHeHHSIMH bx -+ y -~
+13=0 2x—7y—17=0, 3¢x4+2y—13=0, 3x—
4y + 17 = 0. He onpenensss KoOpAHHAT BepILHUH 3TOro ye-
THIPEXYrOJbHHKA, COCTABUTH YpaBHEeHHs €ro JAuaroHajeli
AC u BD. . '

379. llentp nyuka npamelx o (2x 4 3y + 5)+ pB(3x —
— Yy +2)=0 saBasgerca ONHOH H3 BepIIHH TPEYroJbHHKA,
JBe BBICOTBHI KOTOPOro AaHbl ypaBHeHHAMH X — 4y -+ | =0,
2x+y+ 1 =0. CocraBuTh YpaBHCHHA ,CTOPOH 3TOTO Tpe-
YroJIbHHKA.

§ 16. TloasipHoe ypaBHeHHe NPAMOMH

[MpaMas, npoBeleHHasa 4Yepes TMOJIOC NEPHEHIHKYIAPHO K JAHHONR
npAMOM, HasnBaeTca ee HopMmaablo. OGo3nayuM OGykBofi P Touky, B KO-
TOpPO HOpMaJb NepecekaeT NPAMYIO; YCTAHOBHM Ha HOPMAIH [0.J0XKH-
TeJbHOE HamlpaBieHHe OT ToukH O
K Touke P. Yro.a, Ha KOTOPHIH HYy¥XKe
HO MOBEPHYTb NOJAPHYIO OCb JO

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

380. BoiBecty  moussipHoe
ypaBHeHHe MNpSMOH, 3Had ee
paccTosHMe OT IoJioca p
NOJNAPHLIA Yroa HOpMaJH «.

Pemenune 1-#f cnoco6. Ha

nanHoi mpsiMolt § (puc. 11) BO3b-

Puc. 11. MeM TNPOH3BOIBHYIO Touky M ¢ mo-

JSIPHBIMH  KOOpamHaTamu © u 0.

Touky nepeceacHus MpAMON S ¢ ee RopMalbio obosnaykm Oyksod P, U3
NPSIMOYTOMLHOTO TpeyronbHuka OPM naxoxum:

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

Mbl MoMyymaH YpaBHeHHe ¢ ABYMa TNepeMeRHuME p H 0, KOTOPOMY
VAOBJNETBOPAKT KOODIHHATH BCAKOH TOoykn M, JexameR Ha NpsAMOA S,
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M He YJOBJETBOPAIOT KOOPAHHATH HHKAKOW TOYKH, He JeXalleit Ha 3TOl
npamof. CnepoBatenbHo, ypaBHeRwe (1) dABIdeTCS YpaBHEHHEM nOps-
Mol s. Takum o6pasom, 3amaya perueHa.

2-1 cnoco 6. Dymem paccMaTpuBaTh MAEKapTOBY IIPSIMOYTOJBHYO
CHCTEMY KOODIHHAT, MOJIOMHTENpHAs MOJYOCh abCLHCC KOTOPO#M COBMma-
laer ¢ MOJSIPHOA OCBHIO 33alaHHON MOJAPHOH CHCTeMbl. B 3To#t Jekapro-
BOH cHCTeMe MMeeM HODMasbHOe ypaBHEeHHe NPAMOH §:

xcoso +ysina—p=0, (2)

Bocrmonb3yemca (GopMyJaMH Mpeo6pa30BaHHA TOSPHHIX KOOPAHHAT B
JeKapToBhHi:
x==p cos6,

y=psin0. (3)

[Toacraeass B ypaBHeHHe (2) BMecTO X H y BhipaxXeHHs (3), moayuum:

p(cosBcosa +sinBsina)=p
HJH

N
p'_cos(e—-ou) ’

381. BriecTH noJsipHOE ypaBHeHHe MNPAMOH, ecaH
IaHbl:
1) yron B Hak/aoHa NpsiMOH K NOJSIPHOH OCH H JJHHA

nepneHAHKyAdApa p, ONYUIEHHOrO H3 IMOJIOCAa Ha 3Ty NOpf-

o - 3T
myio. Hanucath ypasnenne 3Toil npsiMofi B cynae B==-—r

6 )
p=3; .
2) oTpe3oK a, KOTOPHIHl OTceKaeT MpsaMasl Ha Toaap-

HoH ocH, CYHTAf OT lIOJIOCA, ¥ TMOJSIPHBIH Yron « HOp-
Maan 3T1oH npsamoit. Hanucatb ypaBHeHnue 31Ol HpsIMOR

B cyyae a=2, o= — -,
| 3) yron P HakmOHA NpAMOH K NOJSPHOH OCH HM OTpe-
80K @, KOTOpPHI OTCekaeT mpsMas Ha HOJAPHOH ocCH, CUH-

Tasi oT nomwoca. Hanucate ypaBHeHHe 3TOH npsiMmo#t B cav-

yae =—g—, a = 6.

382. BriBecTH MOJMIpHOE ypaBHEHUE NPSAMOH, MpPOXOIsA-
meii yepe3 Touky M;(pi;01) ¥ HAKNOHEHHOH K NOJSPHON
OCH ToJ yrjoMm P.

383. BoiBecTu noasipHoe ypasHeHHe NPAMOH, Npoxons-
mei uepe3 TOouKY M;(pi1;6,), DoasApHHMH yronr HopMmaaH
KOTOpPOH  paBeH o. :

384. CocraBuTh ypaBHeHHe NOpPAMOH, MNPOXoAAlleH ue-
pe3 Toukn Mi(p1; 61) ¥ Mz (pz; 62).
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F'TABA 4

FrEOMETPUYECKHWE CBOWMCTBA JIHHUM
BTOPOTIO NMOPAAKA

§ 17. OkpyxHocTb

YpasHeHHe
(x—a)P+(y—BrF=Rr (1)

onpelcaseT OKpPYXHocTb paguyca R ¢ ueatpom C(a; P).
Ecan 1eHTp OKpPY:XKHOCTH cOBNajaer C HauajoM KOOpAHHAT, T. e.
ey @ = 0, § = 0, T0 ypaBsenue (1) npuHHMaeT BUI

x2 4 y? = R?, (2)

385. CocTaBuTh ypaBHEHHE OKPYKHOCTH B Ka)JIOM H3
CAeYIOIUX CAYYaeB:

1) weHATp OKpYIKHOCTH cOBMmamaer ¢ Haya/JloOM KOODAHHAT
u ce paruyc R = 3;

2) uUeHTp OKpPYXKHOCTH coBIajzaer ¢ Toukof C(2; —3)
U ee paguyc R =7,

3) OKDYXKHOCTb NpPOXOAMT 4Yepe3 HAUYAJIO KOOPAMHAT H
ee IeHTp copmnanaeT ¢ tToukoi C(6; —8); _

4) OKpPYyXKHOCTb IPOXOLHT yeped Touky A(2; 6) u ee
LenTp copnaaaer ¢ Toykoit C(—1; 2);

5) touku A(3; 2) u B(—1; 6) aBAsOTCA KOHLAMH Of-
HOr0 U3 IMaMeTPOB OKPYMKHOCTH;

6) LeHTP OKPYXHOCTH COBNaJaeT C HA44a/JIOM KOOpIMHAT
n npamas 3x—4y-+20=0 4dapadeTca KacaTeJbHOl K
OKDPYKHOCTH; .

7) LEHTP OKDPY:KHOCTH coBmanaer ¢ Touko#t C(l; —1) u
npsmas ox — 12y 4 9 = 0 apasgeTca KacaTeJbHON K OKpPYX-
HOCTH;

8) OKpYXHOCTb NpPOXOIUT uyepea TOukH A(3; 1) u
B(—1; 3), a ece LeHTp JeXKHUT Ha NpaMOl X —y—2 =0;

9) OKpYKHOCTb INPOXOAUT Yeped Tpu Ttouxku A(l; 1),
B(ly, —1) u C(2; 0);

10) oxpyXHOCTL IPOXOAMT Hepe3 TPU TOuKH; My (—1; 5),
M (—2; —2) u Ms(5; 5), ~
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386. Touka C(3; —1) gpasieTcq UEeHTPOM OKPYIKHOCTH,
oTrcexawileit Ha npamoil 2x — by 4 18 =0 xopay, AauHAa
kotopoit papHa 6. CocTaBUThb ypaBHeHHe 3TOH OKPY:KHOCTH.

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

388. CocraBHTh YypaBHeHHe OKDPYXKHOCTH, Kacawuieics
JBYX TNapaJfiesbHbiXx npambix: 2Xx-+y—5=0, 2x -}ty
- 15 = 0, npruem oxHOl U3 HHX — B Touke A (2; 1).

385. CocraBuTb YpaBHeHHs! OKPY:KHOCTeH, KOTOpLIe Mpo-
xonat uepe3 Touky A(l; 0) u KacawTcs ABYX mapanenb-
HeIX npambix: 2x+y+2=0, 2x+y — 18 = 0.

390. CocTtaBuTh ypaBHEHHE OKDYXKHOCTH, KOTOpas, uMmed
UeHTp Ha npsamMoil 2x¥ 4y = 0, kacaeTca npaMbBX 4x —
—3y+10=0, 4x — 3y — 30 = 0.

391. CocTtaBuUThb YDAaBHEGHHS OKPYKHOCTeH, Kacaloluxcs
JBYX MepeceKalomuxca npaMeix: 7X —y—5=0, x+ y 4
- 13 = 0, npuueM oAHOH U3 HUX — B Touke My (1; 2).

392. CocraBuTh YpaBHeHUs OKPYKHOCTe#l, NPOXOASAILHX
yepe3 HayasJ0 KOODAMHAT U KACAKIIUXCSA OBYX MNepecekaio-
wuxed npameix: x+2y—9=0,2x —y+2=0,

393. CocraBuTh ypaBHEHHS OKPYXKHOCTEH, KOTOpbIE, HMed
IeHTphl Ha npamoit 4x — 5y — 3 = 0, KacawTcad NpsaMbIX
2x—3y—10=0, 3x—2y+5=0.

394. Hanucats ypaBHEeHHS OKPYKHOCTeH, NPOXOASIIHX
gyepes Touky A(—I1; 5) u kacawiiMxXcf ABYX mnepecekaio-
muxea npameix: 3x4+4y—35=0, 4x+ 3y + 14 = 0.

395. Hanucath ypaBHeHHS OKPYXKHOCTeHd, Kacalouiuxcd
Tpex npsiMbix: 4x —3y—10=0, 3x—4y—5=0 u 3x —
—4y —15=0.

396. Hamucath ypaBHeHUA OKPYXKHOCTeH, KacaloIiuxcs
Tpex mpsiMbix: 3x 4 4y —35=10, 3x—4y—35=0 u x —
—1 =

397. Kakue M3 HHXKENPHBOAMMBIX YpaBHeHUH ompeje-
asioT okpyxHoctH? Hafity nentp C u paaumyec R Kaxnoir
U3 HHUX:

1) (x — 5 4 (y + 22 =25; 2) (x4 22+ 2 =64;

3) (x— 52+ (y+2)2=0; 4) >+ (y — 57 =5;

5) x? 44> —2x + 4y — 20 =0;

6) ¥+ ¢y —2x+4y+ 14=0;

7 24y 4 —29+5=0; 8) x?4 42+ x=0;

9) x84+ -+ 6x—4y+ 14=0; 10) s* 442+ y=0.
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398. YcraHOBUTb, KaKHe JIHHHH OMNpPeNe/SIOTCS CleXylo-
IMMY YpaBHEHHAMHU: R

) y=+Vo—x;  6) y=156—Vb4 —x7;

2 y=—VB—x% 7Nxr=—2—V0—-¢;

3 x=—VIi—¢; 8 x=—2+V0—¢

) x=+VI6—¢; 9y=—3-V20—-4x—4¢,
) y=154+164 —x*;10) x=—5+ 140 —6y — ;2.
M306pasuth 3TH JIUHHH Ha 4YepTexKe.

399. YcTaHOBHTb, KaK pacHoJOXKeHa TOouKa A(l —2)
OTHOCHTEJ/IBHO KaXIOH H3 cnezzylomux OKDYKHOCTEl — BHY-
TpH, BHe UJH Ha KoHType: 1) x2 4 y2=1; 2) x24 y2 = 5;

3) 24y2=09; 4) x4 y2— 8x—4y—5 0; 5) x2-|-.~'
M y2—10x 4 8y = 0.

400. OnpelenuTp ypaBHeHHe JIHHUH LEHTPOB JBYX
OKPYxKHOCTeH, 3aJaHHbIX YPaBHEHHIMH:

) (x=3P+*=9 H(x+2P+(y—1P=1
9) (x+ 27 +(y— 1P =16 u (x4 20+ (5 + 5)2 =25;
) 2+ yP—4x+6y=0 n 124y’ —6x=0;"

4 24+ P—x+2y=0 u x4 >4 5x+2y—1=0.

401. CocTaBUTb YpaBHeHHe JHAMETPa OKPYXHOCTH X2 -4~
G2+ 4x — 6y — 17 = 0, NepneHAUKYJIIPHOTO K MPSIMOH

402. Briudc/uTh KpaTtuafilllee pacCTOSHHE OT TOYKH JO
OKPYKHOCTH B KaXJIOM H3 CleAyIOWUX CJyyaeB:

a) A(6; —8), x4 y2=09;

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

B) C(—7; 2), x4 42 — 10x~— 14y — 151 = 0.

403. OnpesesuTh KOOPIHMHAThI TOUEK TepeceueHHs INpd-
Moft 7x — y 4 12 = 0 u oxpyxkHocTH (¥ —2)2+4 (y—1)2=
= 25.

404. Onpenenntb, Kak paclnojoyeHa MOpsAMad OTHOCH»
TeJIbHO OKPYKHOCTH (MepecekaeT JiM, Kacaercsd MM NPOXO-
JIUT BHE ee), eCJqH NpsAMasd U OKPYKHOCTb 3a/aHbl cenyio-
IIHMHA YpaBHEHUSIMH:

) y=2x—3 u x*+y*—3x 42y —3=0;

2)y=-;—x-—-é- B x4y —8x42y+4 12=0; .

) y=x-+10un 224+ y*—~1=0,
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405. OnpenenuTsb, OpM KakKuX 3HAUYCHHUSIX YIJIOBOrO KO-
spduumenTa £ npaMas y = kx

1) nepecekaer okKpyXHOCTh X2+ Y2 — 10x 4 16 = 0;

2) KacaeTcs1 3TOH OKPYKHOCTH;

3) NPOXOJHUT BHe 3TOH OKPYHHOCTH.

406. BriBecTu yCJOBHe, IPH KOTOPOM MpsiMas Y == kx 4
4- b kacaerca OKPYXKHOCTH X2+ y2 = R2,

407. CocTaBUTh YyDaBHEHHe JHaMeTpa  OKDPYKIOCTH
(x—2)2+ (y+ 1)2= 16, npoxoasaulero uepe3 cCepelHHY
XOpJAbl, OTCeKkaeMO# Ha mpsaMoi x — 2y — 3 = 0.

408. CocTaBUTH ypaBHeHHe XOpABI OKPYZKHOCTH
(x—3)24 (y —7)2 = 169, neasuueiics B Touke M(8,5; 3,5)
nomnonaM.

409. OnpeneauTsh LJUHY XOPABl OKPY:KHOCTH (¥ — 2)2 -
=+ (y — 4)2 = 10, penswmeiics B Touke A(l; 2) momoaam.

410. JaHo ypaBHeHHe Ty4YKa NMpsMbiX o (¥ — 8y 4 30) +
4+ B(x+ 5y —22) = 0. Haifltu npsimble 3TOr0 myuYka, HA
KOTOPBIX OKPYXHOCTb X2 -+ 2 — 2% 4+ 2y — 14-= 0 orcekaer
xopnbl mauHow 27/3.

411. [lanpt mBe OKPYXKHOCTH (x — m, )+ (y — 1) = R?,
(x —my®+ (y —n,f =Rj, Tmepecekawlliecs B TouKax
Mi(x; y1) m Ma(xs; y2). Hokasarb, uto Jwbasi OKpy:K-
HOCTb, NpOXOAsLaga yepes ToukH My, Ms, a Takxe mpsimas
MM;, wmoryr OLITb ONpeleseHbl ypaBHeHHeM  BH1a
(= m, P (=] — R+ B[(x — mo)+(y— o — RE=
= 0 npu HamsexaleM BbIGOPe UHCET o U P.

412. CocTaBUTbh YpaBHeHHe OKPYKHOCTH, NPOXoasiUief
yepe3 Touky A(1l; —1) W TOUKH mepeceueHHs] ABYX OKPYX-
HocTel: X242 42X —2y—23 =0, x24 y>—6x - 12y —
—35=0.

413. CocTaBUThb YypaBHeHHe OKDPYXHOCTH, NpOXOAsLiei
yepe3 HauaJo KOOPAMHAT U TOUYKH llepeceueHust ABYX OKPYHK-

HocTelt: (x+43)24 (¢4 1)2=25 (x—2)24 (y+4)2=

—
—

414. CocraBuTh ypaBHeHHe MpPAMOil, IPOXOAslIed yepes
TOUKH TepecedyeHHA IBYX OKpyXHOCTeH: x2 4 y? 4 3x-— y ==
=0, 3x24 3424 2x 4y = 0.

415. BpluMCJIHTE DACCTOSIHHE OT LeHTPa OKPYKHOCTH
X2 4 y? = 2x IO NPAMOH, NPOXoAAlliefi yepe3 TOUYKH mepece-
YeHUS JABYX OKpyxHoOcTell: X2+ Y24+ 5x — 8y 4+ 1 =0, x2 4
Fy2—3x 47y ~25=0.

416. Onpexeanth ANMMHY 00Iiefl XOPAHI ABYX OKDPYKHO-
crefi: ¥% 4= y2 — 10x — 10y == 0, ¥ 4 y* - 6x 4- 2y — 40 = 0.
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417. LlenTp OKPYXHOCTH JeXUr Ha npsimoft x -y = (.
CocraBwTh ypaBHeHHE 3TOH OKPYXKHOCTH, €CAH H3BECTHO,
UTO OHa NPOXOAHP Yepe3 TOUKH IepeceyeHHs ABYX OKPYXK-
Hoctel: (X—1)2ek (§+5)2=150, (x+ )24 (y+ 1) =
== 10.

418, CocTaBuTh ypaBHeHHe KacaTe/NbHOH K OKPYKHOCTH
24 42 == 5 B Touke A(—1; 2).

419, CocTaBUTh ypaBHeHHe KacaTeJbHOH K OKPYXHOCTH
(x+2)2+4 (y —3)% == 25 B Touke A (—5} 7).

420. Ha oxpyxuocTu 16x% 4 1642+ 48%x — 8y —43 =20
HafiTu Touky M, Oauxatiiuyo Kk npamMoi 8% — 4y 473 = 0,
W BBIUHC/IHTB paccrosiHnHe d OT Toukn M; ;o 3Toit mps-
MO, .

421. Touka M;(xy; Y1) JleXKUT Ha OKPYKHOCTH X2 + y2 =
= R2, CocTaBUTh ypaBHeHHe KacaTeJbHOH K 3TOH OKpYXkHO-
cTH B TOouke M.

422, Touka M;i(x;; y1) JeXHT Ha OKPYXKHOCTH
(*—a)24 (y —p)2=R2% CocraButh YypaBHeHHe Kaca-
TeNMbHON K 3TOH OXKPYXHOCTH B TOuke M.

423. OnpeneauTb OCTPBi yroj, o6pa3oBaHHBIA NpH Ie-
pecedendy mpaMoH 3X—Yy—1=0 H OKDPYXHOCTH
(*—2)24-y>=5 (yraom Mexiy NPSMOH H OKPYKHOCTbIO
HaspiBaeTCA Yroj Mexjay NpsMoH ¥ KaCaTe/bHOH K OKPyX-
HOCTH, NPOBEJEHHON B TOYKE UX IepeceyeHus).

424, Onpegenurb, NON KaKHM YIJIOM IlepeceKkaiorcd [ABe
OKPYKHOCTH; (x—3)24+ (y—1)2=28, (x—2)2 4
H(y+2)? =2 (yraoM MexXAy IBYMsS OKPYXHOCTAMH Ha-
3b|BaeTCs Yol MeX[y HX KacaTeJbHHIMH B TOUKe Mepece-
UeHHSs).

425. BoiBecTH ycnOBHe, NPH KOTOPOM [BE€ OKDYXHOCTH
(x—o)f+@—8) =Rl (*— o)+ (¥ —B) =R, nepe-
CEKamTCcAd NOL NPSAMBIM YIVIOM.

426. Jloxka3aTb, UTO [ Be OKPYIKHOCTH

2P —2mx —2ny —m?+n*=0,
4y —=2nx42my+m’ —n?=0

nepecekaloTCsi NOA NPSIMBIM YTJIOM.
427. Uz Toyku A 5 -—E) NpoBejeHbl KacaTenbHble
/

K OKPYXHOCTH x2 4 y2 ==5. CocTaBuTh HX ypaBHeHHS.

428. 13 Ttouku A(l; 6) mnpoBelens KacaTeslbHble K
OKpYXHOCTH X% -4 #24-2x — 19 =0, CocraBuTh HX ypaBs
HeHUs,
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429, Tano ypaBHeHHe Myuka nNpaAMBIX. o (3x< 4y —
wee 10) 4 B(3x — y —B5) = 0. Hafiru npsimuie 3TOr0 myuka,
KOTOpble KacalTCsi OKPYXHOCTH X2 - 42 -4 2x — 4y = 0.

430. I3 rtouku A(4; 2) mnpoBeleHH KacaTesJbHble K
okpyxHoctu X2 y2=10. Onpesenurs yroa, o6Gpas3oBaH-
HBIfi 3TUMH KacaTeJbHBIMH.

431. U3 Ttoukun P(2; —3) mpoBedeHbl KacaTe/JbHble K
okpyxHoCcTH (X —1)2-4 (y -+ 5)2=4. CocraBurh ypasHe-
HHe XOpJbl, COeAHHSIOUIeH TOUKY KacaHHu4.

432. U3 touku C(6; —8) mpoBeieHH KacaTeJbHble K
OKPYXHOCTH X2+ y2 = 25. Bpruucaurp paccrosinue d ot
tToykd C 10 XOpAbI, COeAUHAOLIEH TOYKH KacaHHS.

433. U3z Ttouku P(—9; 3) npoBeleHb KacarteJbHble K
OKPYXHOCTH X2 - y2— 6x -+ 4y — 78 = 0. Bpluncauts pac-
cTosHHe d OT LIEHTPa OKPYXKHOCTH A0 XOPJAbI, CoeJHHsIoel
TOUKH KacaHUSA.

434. VI3 touku M (4;—4) nposeneHbl KacaTegdbHbie X
OKDPYKHOCTH X2 Y2 —6X -2y 4 5 =0. Bruucaurb nau-
Hy d XOpAbl, COCAHHSIOICH TOYKH KacaHus.

435. BHIYHCAHTH HJHHY KaCaTeNbHOH, IMPOBEJEHHOH H3
toykd A(l; —2) K okpyxHocTd X2+ 42+ x—3y —3 = 0.

436. CocTaBuTbh YPaBHEHHSI KacaTe/bHBIX K OKPYXHOCTH
x4 y2+ 10x —2y 4+ 6 =0, mapannenbHHX npsamoit 2x -
Hy—7=0.

437. CocraBuTb YpaBHEHHSI KacaTeJLbHBIX K OKPYXKHOCTH
2+ 42— 2x + 4y = 0, NepneHAUKYJASAPHBX K NpAMOH X —
— 2y 49 =0.

438. CocTaBUTb YPaBHeHHE OKPYXKHOCTH B MOJISIPHBIX KO-
OpAMHATaX MO AAHHOMY Paauycy R H MOJSApHBIM KOOpAHHA-
tam nenrpa C(R; 0¢).

439. CocTaBUTh ypaBHEHHE OKPYKHOCTH B MOJNAPHBLIX KO-
opAMHATaX M0 AaHHOMY PajuMycy R H NMOJSPHBIM KOOpAHHA-
tTaMm LueHTpa OkpyxkHoctH: 1) C(R; 0); 2) C(R; m);

AW , 44
3 c(rR£)s (R —F).
440. Omnpeneautb MOJsipHbie KOODAMHAThI LeHTpa H pa-
IHYC KajKIOH M3 CACAYIOMHX OKpy:XHOCTel: 1) p =4 cos0;

2) p=3sin6; 3) p=-—2cosO; 4) = —b5 sin 0;
5) p—-—=6cos(—§——8); 6) p=85in(e-—13°-); 7 p=
= 8sin (% — 8) .

441. OKpYXKHOCTH 3aAaHB YypaBHEHHAMH B [OJSp-
HbiX KooppuHarax:i 1) p=3 cos6; 2) p=—4sin0;
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3) p = cos O — sin 0. CocTaBUTb HX YPaBHEHHS B JeKapTo-
BhIX NPSIMOYTOJIbHBIX KOODAMHATaX INpPH YCJAOBHHM, 4YTO
nosiApHasg ocb COBIAZAET C MOJOXKHUTeNbHOH noayocbio Ox,
a MOoJIIOC — C HauaJIoM KOOpJHHAT.

442. OKpy:KHOCTH 3aJaHbl ypaBHEHHSIMH B JAeKapTOBbIX
IIPSIMOYTO/NbHBIX KoopiuHarax: 1) x2+4-p2=1x; 2) x2-4
Fy2=—=3x;, 3) 2+ y2=10y; 4) R+ y:=—y, 5) x4
4 y2 =x+ y. CocTaBuTh YpPAaBHEHHS STHX OKDYXHOCTeH B
IONAPHBEIX KOOPAMHATAX I[IpPH YCJAOBHH, YTO MOJAPHAS OCb
COBMajiaer C MOJOXHTeNAbHOH moayochto Ox, a mnomoc—
C HayaJoM KOODAHHAT.

443. CocTaBUTb MOJAPHOEe YpaBHEHHE KacaTeJbHOH K
OKPY2KHOCTH p = R B Touke M;(R; 6o).

§ 18. 3aaunc

DAMUICOM HA3LIBAGTCS reOMeTpPHYECKOe MECTO TOueK, A/ KOTOPHIX
cyMMa p3CCTOSHHH A0 ABYX (GUKCHPOBAHHBIX TOUYEK IVIOCKOCTH, HAa3bl+
BaeMbiX (POKYCAMH, eCTb NOCTOAHHAS BeNHYHHA, 6O/MbIUAst, UeM pacCTOse
Hue Mmexay ¢okycamu. ITocTosAHHYI0 CyMMy DPacCTOAHHE NPOU3BOJBHON
TOUKH 3qnunca A0 (OKYCOB NPHHATO o603Hauath uyepes 2a. Pokycsl
snaunca ofo3Hadalor OykBaMH Fy H Fj, pacCTofiHHe MeXIy HUMH —
yepe3 2¢. Ilo onpeneaennro saaunca 2a > 2c uau a > ¢.

Puc. 12 )

ITyctb Aamk snaunc. Ecod ocH aekaproBoii npsiMOYyroJibHOH CHCTEME]
KOOpAHHAT BRIGPaHBEl TaK, 4TO QOKYCH AAHHOTO JJIHICA PacloJararorcs
Ha ocH abCHyucC CHMMETDPHYHO OTHOCHTEJbHO Havyaja KOOpAHHAT, TO B
3TOH CHCTEME KOODIHHAT ypaBHEHHe NAHHOTO JJJHICA HMEET BHJ

x2 y2 '

‘aT + "'b”§" =1, (1)
rie b=Val=¢2; oueBuaHO, @ > b. ¥pasHeHne Buaa (1) HasniBaercs
KaHOHNYEeCKHM YpaBHEHHEM SILIHIICA.

ITpn yxasaHnoM BHIOOPe cHcTeMbl KOODPAMHAT OCH KOOpPAMHAT
ABJAAI0TCA OCAMH CHMMETDHH 9/JIHNCA, & HAYyajd0 KOODIAHHAT — ero LeH-
TpoM cuMMerpun (puc, 12). OcH cuMMeTpHM 31JHOCA HA3LIBAIOTCA
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MPOCTO &F0 OCHMH, UEHTD CHMMETPHE —= NPOCTO UeHTPoM. TouKH, B KO-
TOPBIX ALIMOC {IeDeCeKaeT CBOH OCH, Ha3wmBaloTcsi ero BepuuHamu, Ha
puc. 12 BepmuHbl sanunca cyTh Toukn A’, A, B’ u B. UYacro ocsimu
9/JIMIICA HA3bIBAIOTCA TaKke OTpeskH A'A ==2a u B'B == 2b; BMecre
¢ teM oTpesok OA == a HaswiBawT GOJAbLIOH [0JYOCkIO JAIHOCA, OTpe-
80k OB = b — manoit oayocko.

Ectu ¢oryen ammunca pacmodoxentt Ha ocH Oy  (CHMMETPHYHO
OTHOCKTEJIBHO Hayana KOODAHHAT), TO YpaBHEHHe JIMICA HMeeT TOT XKe
Bua (1), HO B 3ToM caydae b > @; CNeJOBATENBHO, €CJAH MBl XKenaeM
6ykBoif a o0o3HauaTh 6OJbLIYIO MOAYOCh, TO B ypaBHeHHHM (l) HyXuo
OykBbl @ 4 b momenaTs Mecramd., OpHaKo AJs yao6crBa GopMyaupoBOK
3alau MH ycuoBHMcH OykBo# a Bceraa o603HayaTh [104Y0Ch, PAaClo.1o-
XKenHyo Ha ocu Ox, 6ykBol b — monayocsh, pacroJioxeHuywo Ha ocu Oy,
He3aBHCHMO OT TOro, uro Gonnuie, @ und b. Ecau a = b, 10 ypaBHes

Hue (1) ompefenser OKPYXKHOCTb, PacCMaTPHBAEMYIO KaK UACTHBIH CaAYs
ya# samunca,

Yneao

¢le a—607bllasg NOJAYOCh, HA3bIBACTCA OKCUSHTPHCHTETOM  HaAauNCA,
Ouesunno, & < | (ana oxpyxuoctd & ==0), Ecau M(x; y) — npous-
BOJbHAs TOUKAa SJAHICA, TO OTpeskH FIM =r, u FoM = ry (puc. 12)
Ha3kIBAIOTC (QOKAJNbHBLIMH pafunycaMH ToukH M, doxaabHble paaHycHl
MOrYT OLITh BBIYHCIEHH MO (hop-
MyJaam

rh=a-ex, ryo=a-—ex.

Ecne  asnaumnc  ompepenen
ypaBHenueM (1) w a>b, To
npsMbie

a a
x=——¢-' X = o
& g

(puc. 12) HasbiBaloTcs  JHpEK-
TpPHCAMH aaaunca (ecad b > g,
TO JHPEKTPHCH ONPENeNsIoTCs
YpaBHEHHIMH

b b

y=—?, y=?). Puc, 13.

Kaxnasn aupektpuca o6aajaer C/eAyiOmHM CBOACTBOM: eCid r —
pacCTosHHe MPOH3BOJLHOR TOUKH OSVIHICA 10 HEKoToporo tokyca,
d — paccTOsHHE OT TOW e TOYKH A0 OJHOCTODPOHHEH C 3THM (OKYyCOM

r
OHUDEKTPHCHl, TO OTHOLUEHHe "E €CTh [MOocCTodAHHad BeJHYHUHA, paBHan

SKCLLEHTPHCHTETY SJIHICA
r

-5 = 8.

d

Ecan znBe niockoctd o H B o6pasyioT OCTPHIX yroa ¢, TO Mpoek-
UHeR .Ha IVIOCKOCTb P OKPY2KHOCTH pajuyca @, Jexallefi Ha NJIOCKO-
CTH &, ABAAETCA 3/AMHNC ¢ OOabLION MOAYOCBIO @; Majasd mnojayoch b
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gTOrD aaaunca onpeferseres no topmyae

b=acosQ
(pue. 13).

Ecay Kpyriblfi UMIHHAD HMEET B KayecTBe HaNpaBIAlllel OKpyKs
HOCTb pajuyca b, TO B CEUEHHH 3TOr0 LHAHHAPA NJOCKOCTbIO, HAK.IO0-
HEeHHOH K ocH UHMHHAPA TOJA OCTPHIM yrvioM @, GymeT 3MIMIC, Manas
noayoch KOTOpOro pasua b; Gonbilias 1o.y-
OCb a 3TOr0 3AJMHICA Onpeaensfercs Mo
¢dopvyne

(puc. i4).

444, CocTaBHUTb ypaBHeHHE 3JI-
Junca, ¢oKycel KOTOpOro Jexar
Ha oCH abcluce, CMMMeTpPHUHO OT-
HOCHTeJbHO Hauana KOOpPAMHAT,
3Has, KpoMme TOro, 4To:

1) ero nonyocu paBHb 5 H 2;

2) ero Goabwast ocb pasHa 10,

Puc. 14. a paccroaHue MexAay GOKycaMH
2¢ = 8;

3) ero mManas och paBura 24, a paccrosHHe Mexay (QOKy-
camMy 2¢ = 10;

4) paccrosinde Mexnay ero gokycamu 2¢c == 6 1 3KCLEH-

TPHCHTRT &== ¢}

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

@ o1 oo

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

1

7) paccTOsiHHe MeXIy ero AHpPeKTPHCaMH paBHO 5 H
paccrosinne Mexay (¢okycamn 2¢ == 4;

8) ero Goanluas och paBHa 8, a paccTosHUe MexAy AHU-
pekTpucaMu paBHo 16;

9) ero manas och paBHa 6, a pacCTOSHHE MEXLY IHpPEK-
TpHCaMH pasHo 13;

10) paccrogumne Mexkay ero mHpeKTpHcaMu paBHO 32 u
e =3 .

445. CocTaBUTb YypaBHeHHE 3JJIHNCA, (POKYCH KOTOPOro
JeXaT Ha OCH OpAMHAT, CHMMETPHYHO OTHOCHTEJIBHO Ha-
yana KOOpAHHAT, 3Has, KpOMe TOro, 4To:

1) ero monyocu paBHBI COOTBETCTBEHHO 7 H 2;

2) ero Goabwas ocb paBHa 10, a paccTosHue Mexay ¢o-
KycaMu 2¢ = §;
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3) paccrosune Mexay ero oxycamu 2¢ = 24 u 3KCiieH-

TPUCHTET &= 13 H

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

5) paccrosinue Mexnay ero ¢oxycamu 2¢ =6 u paccrosi-
HHMe MeXIy LMpeKTpucaMu paBHo 16 3

2

6) paccroaHue MeXAy ero AuMpeXTpPHCAMH PaBHO 10 5

3

H SKCUCHTPHCHTET €==-r.

446. Onpenenuts MOMYOCH KaxAOTO M3 CJASLYIOMHX 3J-
JIHIICOB:

D) L1 9 Z 4 p=1; 3) x4 2y =25;
4) x% 4 5y% == 15; 5) 4x2 4 9% =25; 6) 9«2 + 25> = |;

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

447. Oan snaaunc 9x2 2542 = 225. Haifitu: 1) ero
noayocH; 2) ¢okychi; 3) skcuenTpucurer; 4) ypasHeHUs AH-
PEeKTpHUC.

448. Boiuncautbh naomanb UeTHIPEXyroJbHHKA, IBEe Bep-
LWHHBI KOTOPOTO JexaT B (pokycax anaunca x2 - 5y = 20,
a JiBe Jpyrie CoBnazaioT ¢ KOHLaMH ero MaJlod OCH.

449. Jlan sanunc 9x2 4 5y2 = 45. Hafitu: 1) ero moay-
ocH; 2) dokych; 3) axcueHTpucHTeT; 4) ypaBHEHUA AMpEK-
TPHUC.

450, BbluHCnuTh MJOLLAIb YETHIPEXYToabHHKA, ABE Bep-
IIHHBI KOTOPOro JeKaT B (pokycax aJjuunca 9x2 4 542 = 1,
IABe NpyTrHe COBMAajalT ¢ KOHUAMH €ro MaJslod OCH.

451, BuiyucauTh pacctositne or dokyca F(c; 0) snaunca

x2 2 -
T+ =1
IO OXHOCTOPOHHEN ¢ 3THM (POKYCOM AHPEKTPHCHI,
452. [Toab3ysicb OAHMM LHPKYyJeM, MOCTPOUTH (HOKYCH

2 2
JIIKICA ”fg <+ —%—== 1 (cuuras, yto u3oOpa’keHbl OCH KOOp-

OMHaAT ¥ 3ajaHa MacwrtabHag eIuHWNA).
. x? y? .
453. Ha sanunce o -+ -“—;—= 1 HaiiTH Touku, abcumncca
KOTOpbIX paBHa — 3.
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454 Onpenenmb kakue u3 tovek A,(—2;3), A5(2; —2),
As(2; —4), Ai(—1; 3), As(—4; —3), Ae(3 —1), A7(3 —2),
Ag( 1), Ag(O 15) u Ap(0; — 16) nexar HA 3aaunce
8x2+ by? == 77, KaKue BHYTPH H KaKue BHe ero.

455, YCTaHOBHTb, KaKHe JHHUH ONpenessioTcs cJe-

NYIOIIUMH ypapHenusaMu: 1) y=-+ ig-1/16—x2' 2) y==

=-—1/9 x5 3)x—-—1/9 — 45 4) 49—,
I/I306pa3mb 5TH JIMHUH HA yepTexke.

2 "
456. DxcueHTPHCHTET BJaAHNCA €==-, (OKaJbHbIH pa-

auyc toukn M samunca pasen 10. BuyHcauTh paccroaHue
or ToukH M 10 OXHOCTOpPOHHEH ¢ 3THM (DOKycOM IHPEK-
TPHUCHI, ' ’

2
457. DKCUEHTPHCHTeT 3JJHICca g==-—, paccrosnue OT

Touky M smpnunca Ko AupexTpuchl paHo 20. BEUHCAHTD
paccrosiuue oT Toukd M 10 doKyca, OMHOCTOPOHHETO € 3TOH
JUPEKTPHCOH.

458, I ana rouka M, (2; — —g—) Ha sJJmIce 593 +-y-52— = |3

COCTAaBUTbL YpaBHEHHsT NMPAMbIX, HA KOTOPBIX JiexaT (hoKaJib-
Hble paguychl TOYKH M;.

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

snnunce e - —f—6—= 1, onpepemuth hoKanbHBIE pPATHYCHI
Touku M.
1
460. DxcueHTpUCHTET JMIUMNCA e ==, HCHTP ero cosna-
Jaer ¢ HayajgoM KOOPAHHAT, OAHH H3 ¢(hokycoB (— 2; 0).
Buiunesnnts paccrosiHue ot ToukH M; annaunca ¢ a6GCuHCCOH,
paBHOR 2, 10 NHPEKTPHCHI, OJHOCTOPOHHeN ¢ AaHHBIM ¢o-
KYCOM.
l
461, DKcUEHTPUCUTET 3JTHIICA €==-, LEHTP ero coBma-
JaeT ¢ HayaJOM KOOPAHHAT, OAHA H3 LHPEKTPUC NaHa ypas-
HeHHeM X == |6. BpiuncauTh paccTostHué oT ToukH M; aa-
aunca ¢ abcuuccoll, paBHo# —4, 10 oKyca, OZHOCTOPOH-
Hero ¢ J1aHHOW AMPEeKTPHCOH.

462. OnpenennuTh TOUKH 3JJUICA 100 + y2 =1, pac-
CTOIHUe KOTOPhIX A0 MpaBoro ¢okyca paBHo 14

463. OmpefenuTs TOYKH 3JaHNca T + 5 v pac-
CTOSIHHE KOTOPHIX IO JeBOro (pokyca paBHo 2,5._
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2 2
464. Uepes (oxyc sanmnca 5=+ 7= =1 nposenen nep-

NeHAUKYJAAp K ero Goabuiofi ocH. OnpenennTb PaccTOSHHA
OT TOUYEK MepeceyeHusi 3TOr0 MePNeHJUKYJaApa ¢ 3SJJIHICOM
no hoxkycos.

465. CocraBuTb ypaBHeHHe 3/JHNCa, (POKYCH KOTOPOro
pacmoJioxeHbl Ha ocuH abcuuce, CHMMETPUUHO OTHOCHTE/NbHO
Hayaja KOOPAMHAT, €CJH TaHbI:

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

2) rouka M;i(2; — 2) sanunca u ero Goabluas NOJAYOCh
a = 4;

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

4) rouka M,(V15; — 1) sammnca u pPACCTOSIHHE MEXAY
ero doxycavu 2¢c =S8§;
b) Touka MI(Q; —-g—) 3JJHIICA U €r0 SKCLEHTPUCHTET
o=,
=

6) touka M,(8; 12) snnunca u paccroauye ry =20 or
Hee 10 neBoro (hokyca,

7) touka M,(— V5; 2) 4
9JJIUICA W PacCTOsiHUe Me-
XAy ero aHMpexkTpHcamu

pasHo 10,

466. Onpenenutb 3Kc-
LCHTPUCHTET & 3JJHNCA, 7 7
acau:

1) ero manas ocb BuUA-
Ha 43 (OKYyCcOB MO YIJOM
p 60°%

2) oTpe3ok MexIy PoKy-
CaMH BHAEH K3 BEpIUIHH Ma-
JOH OCH TOJL IPAMBIM YIIIOM;

3) paccrosHHe MeXKIy AHPEKTPUCAMH B TPU pasa GoJb-
l1e pACCTOAHUA MeXay GOKyCaMH; _

4) orpe3ok mnepHeHZUKYJAspa, ONYIIEHHOTO H3 LEHTPA
9/THIICA HA €ero AWPEKTPUCY, HEJHTCS BePLIMHOH 3J/1HMca
NnonoJaaM.

467. Uepes dokyc F sanunca npopefeH NeprneHIHKYJAD
K ero Gosbiofi oc (puc. 15). Onpenennts, NpH KakoMm 3Ha-

YeHUUW IKCLEHTPUCHTETA 3JJIHICA OTPE3KH AB u OC 6ynyr
napanenbHHl,

Pue, 15.
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468. CocraBuTh YpaBHEHHe SJJHICA ¢ NOJYOCAME @, b 1
neutrpoM C(Xo; Yo), €CJAH H3BECTHO, UTO OCH CHMMETDHH 3J-
Junca napaJijienbHbl OCAM KOODAHHAT.

469. danunc xacaercss ocH abeurcc B Touke A(3; 0) u
oci opavHat B Touke B(0; —4). CocraBaTb ypaBHeHHE
HTOTO 3JJMIICA, 3HAfA, UTO ero OCH CUMMeTPHH IapaJJie/bHbi
KOOPAHHATHBIM OCSIM.

470. Touka C(—3; 2) sBAsierca LEHTPOM 3NJuNca, Ka-
caollerocs o6enx KoopauHatHeix oceit. CocTaBuUTbh YypaB-
HeHHe 3TOT0 3JJHICA, 3HAS, YTO ero OCH CHMMeTPHM napad-
JeJbHbl KOOPJAHHATHBIM OCSIM,

471. YCTaHOBHTD, UTO KAXKA0€ U3 CIeIyIOLWHX ypaBHeHHH
onpedensieT SJUIMIC, W HAUTH KoopauHathl ero uextpa C,
MOJIYOCH, SKCUEHTPHUCHTET H YpaBHeHUsS LHPEKTPHC:

1) 5x24-9y2 — 30x 4+ 18y 49 = 0;

2) 16x2+ 2542 4 32x — 100y — 284 = 0;

3) 4x2 4 3y2—8x+ 12y —32=0.

472. YcraHoBHTb, KaKue JIHHHH OMNpeaeNsioTCs claefylo-
ILMMH YPaBHeHHSAMH:

) y=—7+2 VT br— 5

2) y=l——§—\/ — 6x — x%
3 x=—2V —5—6y— %
) x=—5+2V8+2y— 7

M306pa3urs 3TH MHHHKE Ha YepTexke.

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

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

2) ero Magnas ocb paBHa 2 U ¢GOKycH cyTh Fi(—1; —1),
Fo(17 1)

3) ero okych cyTh F; (—— 2; %), Fy (2; - -3—) U DKCLeH-

2
V2
TPACHTET €= -—75—

4) ero ¢okycn cyrb Fi(l; 3), Fo(3; 1) m paccrosinue
MeXJy AUpeKTpUcamu pasHo 12 Ve.
474. CocraBuTh ypaBHeHHe 3J/JHICA, €CJMH H3BeCTHBI €ro

SKCUEHTPUCHTET a=—§-, ¢oxkyc F(2; 1) u ypaBHeHHe COOT-
BETCTBYIOLUEH AMPEKTPHUCH X — 5 = 0,
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475. CoCTaBUTh ypaBHEHHE 3JLTHICA, ECAU U3BECTHH €ro
1
PKCIeHTPUCHTET &=-, ¢oKyc F(—4; 1) u ypaBHeHHe

COOTBETCTBYIOLLEH AUpeKTpucH y -+ 3 = 0.

476. Touka A(— 3; — b5) JexHT Ha 3Janunce, Gokye Ko-
roporo F(— 1, — 4), a cooTBeTCTBYIOLA7 AUPEKTPHCA AaHA
ypaBHenHeM X — 2 ==0. CocraBuTb YypaBHEHHe 3TOTO 3J-
JIHTCa.

477. CoCTaBUTh ypaBHeHHe 3JJMIICA, €CH H3BECTHH ero
1
SKCLEHTPHCHTET €=+, ¢okyc F(3; 0) u ypaBHeHHe COOT-
BeTCTBYIOLed AUpeRTpHuch X+ y— 1 =0,
478, Touxa M,(2; — 1) nexuT Ha sJanunce, GOKye KOTO-
poro F(l; 0), a cooTBercrBywlnaa AMPERTpPUCA JaHA ypaB-

HeneM 2x — y — 10 = 0. CocraBuTbh ypaBHeHHe 3TOr0 3J-
nMIca.

479. Touka M,(3; —I1) sABASeTcA KOHUOM MaJOA OCH
9NaHINCca, (OKYyCH KOTOPOro JexaTr Ha npamou y -+ 6 = 0.
CocraBuTh ypaBHEHHe 3TOr0 3JJKICA, 3HASA €r0 SKCLEHTpPH-

e
CHTET & == L22— .

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

481. Hafitu Touxu nepeceuenus mpsamoit 3x+10y—256=0
4 9NHIICA ;—; -+ %%- =1.

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

483. OnpemennTb, KAk pacnojiodkeHa MNpsaMas OTHOCHU-
TeJbHO 3JJMOCA; MepecekaeT JM, Kacaercs HJAH NPOXOIHT
BHE ero, ec/id NpsiMas W 3JJIMIC 3afAaHbL CAERYIOLIHMH ypaB-
HEHHAMII:

) 2x—y—3=0, 2) 2x+4-y—10=0,
2 2 2 2
2l S T -’;—+-yT=1;
3) 3x 4 2y — 20 =0,
x2 y2_
wTw="

484. OnpeneuTb, NPU KAKHX 3HAYEHHAX M MpaAMad y =
= —x-4m

1) mepecekaer 3JaHINC —23-]--%—-:. 13 2) kacaetrcsa eroj
3) NmpoXOJHUT BHE 3TOro 3JJHICA.
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485. BrIpecTH yC/0BHe, IPH KOTOPOM mpamas y = kix<4-m
X
kacaercs saannca —z - % =
486 CocTaBHTh ypaBHeHHe KacaTeJbHOH K 3JJHICY

2
'Eﬂ" Zz I B ero touke M;(xi; ).

x2 42

487. JoxasaTb, UTO KacaTeJsbHble K 3JIHICY el +%—;==
== |, npoBeNeHHble B KOHUAX OJHOLO H TOrO Xe Auamerpa,
nmapaJanenphsl. (JuameTpoM 3JaHNCa HA3bIBAETCS €ro Xop-

13, MpOXonsAluasn yepe3 UEHT.)

488 Cocwa_me ypaBHellUa KacareJdbHBX K 3JLIHICY
2 2 o
+ y 1, mnmapanaenbubix npamofit 3x -+ 2y +7 = 0.

489. CocTaBuTh ypaBHEHHS KacaTeJbHBIX K 3J/IIHICY
X2 4 4y*> = 20, nepneHIUKYJAIPHBIX K NpaMOil 2x—2y—13=
== (.

490. lpoBecTd KacaTeldbHble K 3JJIHIICY 30 +

napaJsiaenbHo OpamMoit 4x —2y 4+ 23 =0 u BbIQ/ICJI/ITb pac-
crosiHue d MeKIy HHMH.

2 2
491. Ha sanunce 5 +—”—-—-1 Haite Touky M, Onu-

Kafmyo K npaMoi 2x—-3y+25 = (0, ¥ BHIUHCAHTBL pac-
crogHie d oT Toukn M; 70 3TOH mpsMOH.

492. U3 toukn A(—l-g' —5~) npoBeJeHbl KacaresbHble

3 3
x? y? ’
K samncy 4y -+ = =1. CocTaBuTh HX ypaBHeHHS.
493. I/Is toukn C(10; — 8) npoBeneHnl KacaTespHble K

2
SJTHIICY 25 -+ = y =1, CocraBuThb ypaBHeHWe XOpAB, CO-

eIHHAIO N Toqxn KaCaHHd.
494. N3 moukun P(— 16; 9) upoBeaeHsl KacaTejbHBE K

2 .
SJLITHIICY xT + —%— = 1. Bbluncautbs pacctosiHue d OT TOYKH

P no xopawp snaunca, COeAnHsWOLIEH TOUKH KACaHHUSA.

495. Dnnunc npoxoaut uepes touky A(4; — 1) mn ka-
caercs npsmo#t X+ 4y — 10 =0. CocraBuTb ypaBHEeHME
9TOr0 3/JIMICA TPH YCJAOBHH, YTO €ro OCH COBMAZaIOT C OCH-
MH KCOPAHMHAT.

496. CocraBuTh ypaBHeHHE JJHIICA, Kacalollerocs ABYX
npaAMbX 3x — 2y — 20 =0, x 4 6y — 20 = 0, npu ycaoBuy,
YTO €r0 OCH COBMANAIOT C OCAMH KOOpDIHHAT.

497. JlokaszaTh, uTO NpOH3BeleHHe PACCTOSHHUH OT IieH-
Tpa 3MJHICA A0 TOYKH NepeceyeHHs JNOO0H ero KacaTe/bHOH
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¢ (OXanbHOM OCBIO M IO OCHOBAHMSA MePNEHAWKYAINA, ORY-
ILeHHOr0 M3 TOYKM KacaHHs Ha (OKaJdbHYIO OCb, eCTb BeJH-
YHHA [OCTOAHHAf, paBHad KeaapaTy OOJbLIOH MOJyocH 3J1-
JIHICA,

498. IlckasaTtb, uTo MpoM3BelLeHHe pacctoanufl ot (oxy-
COB MO JI0OOOW KacaTeqbHON K 3JJIMICY pPaBHO KBaxparty
Manoi MoJyoCH.

499, IMpaMaa x — y — 5 = 0 Kacaerca aasiunca, $oKycs
KoToporo Haxomsrcsi B toukax Fi(—3; 0) n F»(3; 0). Co-
CTaBHUTb YpaBHeHHe 3TOr0 3/JIHMCA.

500. CoctaBuTh ypaBHEeHHe 3JLTHMNCA, (DOKYCHI KOTOPOTO
pacnoJioxeHbl Ha OCH abcuycc CHMMETPHUYHO OTHOCHUTENbHO
Haya/la KOOpJIMHAT, eCH H3BeCTHHI YpaBHEHHe KacaTejqbHOH
K aaauncy 3x 4 10y — 25 =0 u ero Majag nosyoch b = 2.

601. lokasaTh, uTo mpAmas, Kacawllascs 3/14unca B He-
KOoTopoil Touke M, cocraBiser papHble Yrjbl ¢ (HOKAIbHBIMU
pannycamu FiM, F:M u npoxomur Bhe yrana FiMF,.

2 2
502. I3 neBoro ¢oxyca asiumnca :—5 +%(-)-=1 noa Ty-

nelM yraom o K ocu Ox HanmpasJjen gayu csera. Fseecrho,
yro tg o =—2. Jlofiag m0 3janunca, AyY OT HEro OTPasuJcs.
CoctaBuThb YypaBHeHHe NpaAMOH, Ha KOTOpOfi JIeKHT OTpa-
KeHHBIH Jy4,

503. OrmpenennTh TOUKH INepeceyeHHs IBYX 3IJAHICOB:
X2 4-9y2 — 45 =0, x2 4 9y2 — 6x — 27 = 0.

504, Y6eanBIMCh, 4TO ABa 3aaunca n2x2+m2y:—min2=
=0, m2x2 4 n2y2 — m2n2 = ( (m = n) nepecekawTCs B Ue-
ThipeX TOUYKAX, JexXallluX Ha OKPYKHOCTH C LEeHTPOM B Ha-
yaJe KOOpPAMHAT, ONpeleJuTh paguyc R 5TOH OKPYXKHOCTH.

505. JiBe miockocTH o u B obpasyioTr yroa ¢ == 30°.
OnpenenuTbh MONYOCH 3JJIHICA, TOJYUEHHOrO IPOEKTHPOBA-
HHEeM Ha TJIOCKOCTb B OKPY:xKHOCTH pazumyca R == 10, nexa-
Ilefl Ha MJIOCKOCTH . .

506. daaunc, Majas OONTyoch KOTOporo paBHa 6, sB-
JsieTcsl mpoekunMell OKPYXHOCTH paauyca R = 12. Onpene-
JUTb Yo ¢ MeXIy NJOCKOCTAMH, B KOTODBIX JeXaT 3J-
JIUNIC H OKPYKHOCTb.

507. Hanpapasome#i xpyryoro HWIHHApa fABAseTCH
OKPYXHOCTb pamuyca R == 8. Onpelenutb NOoAyocH 3SaMHIM-
ca, MOJIyUeHHOTO B CeyeHHH 3TOr0 UHJAHHIAPA TMJAOCKOCTHIO,
HAKJOHEHHON K ero ocu nox yraom ¢ = 30°,

508. Hanpasngsioumefi KpyrJjaoro UHJIHHApPA SBASETCS

OKpYyXHOCTh paguyca R =V'3. Onpemenurb, mMox KaKuMm
YIJIOM K OCH LHJAUWHAPA HYXHO ero Inepeceub MJIOCKOCThIO,
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4TOGBl B CEUeHHH MOJYUHTH SJTHIC ¢ GOMbWOf NMGAYOCHIO

a==2
509. PaBHOoMepHBIM cxkaTtueM (MJIH paBHOMepPHBIM pac-
TSIXKEHHEeM) TJIOCKOCTH K ocd abCHHCC Ha3bIBAeTCs TakKoe
npeo6pas3oBanye TOYEK MJOCKOCTH, IPH KOTOPOM NPOU3BOJIb-
Haa Touka M(x} y) nepemeumaercas B Touky M'(x’; y')
(puc. 16) Tax, uro ¥ = x, ¥y’ = gy, roe g > 0 — noCTOAH-
Haf, Ha3biBaeMaa Kos3(pduiueH-

4y TOM PAaBHOMEpHOTO CXKAaTH4.
“' | Anajoruus€o  onpejgeasercs
| oM paBHOMepHOe CXaTHe IMIOCKOCTH
, I
. | _ ,
. 4" RO A
! ;
‘ |
|
v I — . .
Pue. 16. Puc. 17.

k ocH Oy npm nomMouln ypaBHeHHR x =qx, y =Y
(puc. 17).

Onpenenuts, B Kakylo JMHHIO Npeo6pasyeTcs OKPyX-
HOCTb X2 - y% = 25, ecin KO3 UUHEHT paBHOMEPHOIO CKa-
THA TJI0CKOCTH K OCH afcuuce ¢ =§-.

510. KoapdhuumeHT paBHOMEPHOro CKaTus IMJIOCKOCTH K
ocu Oy pasen <+ OnpezenHTh ypapHeHue JHHHH, B KOTO-

2 2
PYyIO Mpy TakoM CXKaTHH NpeobpasyeTcs JJHUIIC -f—s- -+ -%— =
=1,
511, HaftH ypaBHeHHe JHHHM, B KOTOpYIO mpeobpa-
2 2
3yeTcs 3JIIHNC -ax—é-+%=1 IpH JBYX IOCJeO0BAaTe/bHbIX

PaBHOMEpDHbIX CXKATHAX MJOCKOCTH K KOODPAMHATHBIM OCAM,
€CJIH KO3 PHUIUEHTH pPaBHOMEPHOTO CXAaTHf MJAOCKOCTH K
4 6
ocaiM Ox n Oy paBHB COOTBETCTBEHHO T H .
512, Onpenenntb Ko3hhULKHEHT ¢ PABHOMEPHOIO CXAaTHA
x2 2
IJIOCKOCTH K ocH Ox, npd KOTOPOM 3JJHIIC 3_€+%'= 1

2 2
MpeoGpasyeTcs B SIMHNC 4z + 4= = .
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513. Onpenenuts kK03hdHUHEHT § PABHOMEPHOTO CXKATHA
X 2
naockocTd K ocu Oy, npH KOTOPOM 3JLIHIGC -é—1-+g—5=1

2 2
npeo6pasyercs B 3JJIHIC %g+g—5= 1.

514. Omnpenenutb KoahHUKNEHTH ¢4 U G ABYX MOCTENO«

BATEJIbHBIX PaBHOMEDHHX CXKATHH MiaockocTH K ocaM Ox u
x2 2

Oy, npu KOTODHIX BJIIHIIC —2—5—+%=1 npeoGpa3yerca B

OKPYXHOCTb x2 4 42 = 16.

§ 19. TunepGoana

'unepGonofi HaswiBaeTcsi reoveTpHueckoe MeCTO TOYer, MLis KOTO-
PHIX Pa3HOCTL PacCTOSIHHA OT ABYX (HKCHPOBAHHBIX TOYEK IIOCKOCTH,
Ha3biBaeMblX (OKycaMH, ecTh [OCTOSIHHAS BEJHUHNA; YKa3aHHas pas-
HOCTb Gepercs mo aGCOJIOTHOMY- 3HAUEHHI0 M 0603HAvaeTcsd OOBIMHO
yepes 2a. dokycw runepfossl obosuavaor Oyksamu i1 ¥ Fa, paccros-
HHe Mexjy HHMH — uepe3 2¢. Ilo onpenenennio rumep6o.an 2a << 2c,
Wi a << .

Y
-<——-g—-—>--<——— s o
¢ ¢
- M
6l % < B
14 ”b {\ AG
f: 02— N z

Puc. 18.

ITycty nana runepbona. Ecanm ocu AekapToBofi NpAMOYTOJNBHOA CH-
CTEeMbl KOODAHMHAT BEIGPAHBl TaK, 9T0 (GOKyCH HNaHHOH rHmepboawm pac-
MOJaraloTcss Ha OCH afCLUCC CHMMETPHYHO OTHOCHTENBHO Hawala Koop-
JHHAT, TO B 3TOH CHCTEMe KOODAMHAT ypaBHeHHE THIepOOJIB HMeeT BHJI

2 2

S m
e b=V¢?— . Ypasuene Buma (1) HasbBaeTca KaHOHHYECKHUM
ypasHeHem runep6oasl Ilpn ykasamHoM BrIGOpe CHCTEMBI KOOPIHHAT
OCH KOODAHHAT SBJAIOTCS OCAMH CHMMeTpHHM rHnepBonbl, a Hauaso
KOOpAMHAT — ee ILeHTpoM cumMerpun (puc. 18). Ocu cumMmeTrpuu rumep-
GONMBl HAa3LIBAIOTCA NPOCTO €€ OCAMH, LEHTDP CHMMETPHH — UEHTPOM
runepboasl. I'mnepbona mnepecekaer OXHY H3  CBOHX oOcell; TOuKH
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nepeceyeHnst HasnBaloTes BepmuHamy rurepSonsl, Ha puc. 18 seprmnn
runepfo.bl ¢yTh Toukn A’ u A,

[IpaMoyrobHUK CcO CTOpoHaMu 2a H 2b, pacnoJOMKEHHBIH CHMMeT-
PHYHO OTHOCHTE/NIbHO OCed FHnepbOJbl H Kacalowuiics ee B BepLIMHAKX,
Ha3biBaeTcsl OCHOBHLIM NPSIMOYTFOJNBHUKOM THIEpGOMbL.

Orpeskn anuHON 2q u 2b, cOeAHHAIOUIHe CEPENHHEI CTOPDOH OCHOB-
HOro NpsIMOYroJbHUKA THIepOOJbl, Takxe Ha3biBawT ee ocsiMu. [lHaro-
HATM OCHOBHOrO NPSIMOYLNAbHHKA  (HeOTpaHHYEHHO MPONOJKEHHbIE)
SBASIOTCH aCUMOTOTaMH CuNep60.ibl; UX YPaBHEHHST CyTb:

b —0t
y"— a x, y— a x-
YpaBHEHHE , \
x ;
SE R (@

onpeienasieT THOep60Oay, CHUMMETPUYHYIO OTHOCHTEIBHO KOOPJAHHATHBIX
oceit ¢ ¢oKycamMu Ha OCH OpPAMHAT, ypaBHeH#e (2),kaxk u ypasHenue (1),
Has3hiBaeTcd KaHOHHMYECKHM YpaBHeHHMeM rHnepboJbl; B 3TOM ciyyae
NOCTOsIHIIag PA3HOCTb PACCTOSHHE OT NPOM3BOMbHOM TOUKH runepbo/bl
o ¢okycos papHa 2b.

XBe runep6o.b, KOTOpHE ONPEseNsioTCs YPaBHEHUSIMHU

x2 y2 x2 !/2
=l Tt

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

¥—y?’=a® nwm —x4y’=2a

Yucno
c
£=—

a

rlle a — pacCcTOsHHEe OT LeHTPa runepbonbl 0 ee BepLINHBL, HA3HIBAETCS
3KCUGHTDHCHTETOM runepbonaut. QueBuaHO, A3 M060i runepbone & > 1.
Ecin M(x; y) — npon3sosbHast TOuKa THmepGosbl, TO oTpeskn FiM
n FoM (cv. puc. 18) HaswBawTcs (OKANBHBIME paiuycaMd Touku M.
DoxalbHble palHychl TNYEK NPaBOH BETBY THNEPGOJbl BLIYHCIANTCH MO
dopmyaam

rh=egx-4a ro=gx—a,

okaNbHBle paluych TOUEK JIeBOH BETBH — o dopMynaM
r=—gx—a, Tro=—¢8x-a

Ecny runep6ona 3aganra ypasHennem (1), TO npsMble, onpexnense-
Mble ypaBHeHHSIMH

x——'?--——,—, x=—-'

€

Ha3bIBalOTCA ee aupexTpucaMu (cm. puc. 18). Ecnu rumepbona 3amaxa
ypasHeHHeM (2), TO AHPEKTPHCH OMpPEAENTIOTCS YpPaBHEHHSIMH

20 4

Yy s Y= 7%
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Kaxaas nupextpuca oSaanaeT caedyiomuM  cpoficTBOM:  ecad
r — paccTosiliie 0T MPOH3BOTbHOM TOUKH THNep6OaL 10 HeKoToporo ¢o-
Kyca, d — pacCTOfHHE OT TOH C TOYKH A0 ONHOCTOPOHHEH C 3THM

r
(pOKYCOM OUPEKTPHCH, TO OTHOLICHHe ——~ €eCTb IOCTI0AHHaga BeTH4Yuua,

d
paBHas SKCUEHTPUCHTETY runepbossl:

=8‘

L
d

515, CoctaButh ypasHeHHe rimep6odbl, GOKYChl KOTOPOIi
pacnonoXKeHbl HAa OCH aGCLHCC CUMMETPHYHO OTHOCHTEIbHO
HayaJla KOODAHHAT, 3Has, KpoMe TOro, uTo:

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

2) paccroanne Mexay ¢okycamu 2¢ = 10 i ocb 2H = §;

3) paccrosinMe MexAy (oKycaMH 2¢ =6 K 3KCLUEHTpH-

CUTET & = —2-;

: 5
4) ocb 2a = 16 1 SKCUEHTPHCUTET &=}

4

5) ypaBHeHUs! aCHUMITOT == t— X H PACCTOSHHE MeX-

ny ¢okycamn 2¢ = 20;
2

6) paccrosinne MeXAy KMpeKTpHCAMH DaBHO 22z H

pacctosiHue Mexnay dokycamu 2¢ = 26;
32

7) paccTosiHMe MeXKIYy AHMPEKTPHCAMH DAaBHO —— H OCh

2b = 6;

8
8) paccrosiiHe Mea1y NMPEKTPHCAMH DaBHO - H IKC-

LIeHTPHCUTET a=—23—;
9) ypaBHeHHs aCUMITOT ¥ == % %x H PacCTOsHHE Me-
4 -
KAy OUPEKTPUCAMH PaBHO 123.

516. CocraBuTb yYpaBHeHHe THIepOOJbl, HOKYCH KOTOPOIT
pacmoJo:KeHbl HA OCH OPAHHAT CHMMETPHUUYHO OTHOCHTEJTLHO
HayaJa KOOpDAMHAT, 3HafA, KpoMe TOro, uTo:

1) ee moayocu a =6, b = 18 (6ykBoit @ Mbl 0603Ha-
yaeM M0JyoCh THAep6OoJIbl, pacHoNoKEeHHYIO Ha 0CH abciuce);

2) paccrosiiHe Mex Iy ¢okycamn 2¢ = 10 U 3KCUEHTpH-

- 5
CUTET ¢ =—3-',

3) ypaBHeHHusI acCHMITOT y== =
MeXJy BepIIMHaMH paBHO 48;

12
?—x H paccTtodaHye
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|
4) paccrosinMe Mexay IMPEKTPHCAMH PaBHO 7 — H 3KC:
7
HEHTPHCHTET &= ¢;
4
O) ypaBHEHHSI ACHMITOT Y= =k 5 % U pacCTOSHHE Me-

KAy AupekTpucamu paBHo 6 —E—

517. Onpefenutb MOJYOCH @ H b KaXXAON M3 CIeAYIOMIHX
runepo6o.:

2 2 2
) —4=1 2 —=1 3) ©*—4=16;

4) X2 — y?=1; B) 4x? — 9y?> =25; 6) 25x% — 16y%> =1}
7) 92 —64y2=1.

518, Ilana runepbona 16x2— 9y2 == 144, Hafitu: 1) mno-
ayocH a u b; 2) doxych; 3) skcueHTpucHTeT; 4) YpaBHEHHSA
acuMMNTOT; 5) ypaBHEeHHS AHPEKTPHC.

519. lara runepbona 1612 —9y2 = —144. Hahm:
1) noayocu a u b; 2) dokycs; 3) skcuenTpucHrer; 4) ypas-
HEHHA aCHMNTOT; D) ypaBHeHHA AHPeKTpHC.

520. BbiuncnuTb nnomanszpeyr?anHKa, 06pa3oBaHHOIO

acCHMNTOTAMH THIeP6OJIbL —%—-—--%——-:1 H npsmoh 9x -

o2y —24 =0,
521. YCTaHOBHTb, KaKHe JIHHHH ONPEIeNAIOTCA CleLylo-
IYMH YDaBHEHUAMH:

1) y=+% ViF=79; 2) y=—=3V22+1;
3 x=—35VIFG 49 y=+VIF 5.

M306pasutb aTH JHHHH Ha UepTexe. .
522, Jlana Touka MI(IO; — V'5) na runep6one %6—
2

— —2y-0~== 1. CocTaBuTh ypaBHeHMS] MNPAMBIX, HA KOTOPHIX

Jdexar (QokaJjbHble pafiuyChl TOUKH M.

523. Y6eauBIIHCh, yTO TOouka M, (——5; %) JIeKHT Ha TrH-

2 2
nepGoste 7 — %-==1, onpeeants ¢okalbHbe pPagHyCH
TOUKH My,
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524. Oxcuentpucurer runepbonn & =2, HOKAIbHHII pa-
IMyc ee TOYkd M, MpoBedeHHBII U3 HeKOTOporo @Goxyca,
paBeH [6. Berqucaute paccrosiHue ot Toukd M mo omHocro-
pOHHeH ¢ 3THM GOKYCOM XHPEKTPHCHI.

525. DKCIEHTPHCHTET TUMepGo/bl & = 3, PacCTOSIHHE OT
TOukH. M runepbonbl 10 AHpeKTPHCH- paBHO 4. BriuHCAHTH
paccrosiie oT ToukH M 1o ¢doKyca, OTHOCTOPOHHEro ¢ 3TOH
JTUPEKTPHCON.

526. DKCUEHTPUCHTET THIePOONB &€ =2, LIEHTP ee JEeKHUT
B HayaJe KOOpAHHAT, oauH u3 ¢okycon F(12; 0). Beiuu-
CAUTb DAaccTosiHue OT Toukn My rumep8osbl ¢ abGCUHCCOM,
(pi)aBHoﬁ 13, 10 DUpeKTPHCH], COOTBETCTBYIOLIEH 3aXaHHOMY

OKYCY.

627, DKCUEHTPHCHTET TUMepGOJIEI g =3 LeHTp ee Jie-

2 ’
XHUT B Haya/Je KOOPAHHAT, OfHA M3 THpEKTPUC OAaHA ypas-
HeHHeM X == — 8. BrluucnuTb paccTositHie oOT Touku M,

runepboasl ¢ abcuuccodr, pasHoit 10, 1o dokyca, coorser-
CTBYIOILLETO 3aJaHHOH AUPEKTpHCe,

2 2
528. OnpenenuTb TOYKH THOEPOO.IB 'ng —%6-= I, pac-

CTOSIHHEe KOTODHIX o npasoro ¢okyca pasHo 4,5.
2 2
529. OnpelesuTb TOUKH THIEPOO/B —%———% =1, pac-

CTOSIHME KOTOPBIX 10 JeBoro ¢hoKyca paBHO 7.

. ’ %2 y?

530. Hepes seBbift HOKyC THNEPGONB o — 5 =1 mnpo-
BelleH TepNeHIHKYJAD K €e OCH, cojepxKalleil BepUIHHbL.
Onpepenutb paccTosiHHsA OT (OKYCOB 10 TOUeK MepeceyeHUs
3TOTO MepMNeHIHKYJsIpa ¢ runepbosoi.

331, Tonbsysicb OAHUM LHPKYJEM, NOCTPOHUTb (OKYyCHI
2 2
runepOonl %—'!2!'5"=1 (curTasi, 4YTO OCH KOOPAHHAT
u3o6paxeHnl H MacutabHad eIMHHIA 337aHA).

532. CocraBuTh ypaBHeHue rHnep6ob, (GoKych KOTO-
poil ;nexaT Ha ocH abCHUCC CUMMETPHUYHO OTHOCHTE/bHO
Hayaja KOOpJIHHAT, €CJAH JaHbl:

1) Touku M, (6; —1) u Mo(—8; 2V 2) runepGoany;
2) Ttouka M;(—b; 3) runeplosbl U BSKCUHEHTPHCHTET

e=V3y
3) Touka M, (—g-; -—l) runep6osl U YpaBHEHHST acHM-
nTOT y= =% —g—x;
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4) Touxa M, (-— 3; %) runep6oJabl ¥ ypaBHEHUS IHpEK-

4

TPHC X ==k =] .

5) ypaBHeHHS aCHMOTOT y ==zt 4 X H YDaBHeHHA JHU-
PERTPHC X == & —.

533. OnpenesauTb 3KCLHEHTPHCHTET PaBHOCTOPOHHEH TH-
nep6oasl.

534. OnpefenuTb SKCHEHTPUCHTET TUNepOOJbl, ecId OT-
pe30K MexAy ee BepUIMHHAMHM BHIeH H3 (OKYycOB conps-
3KeHHOH runepGodanl nojx yriaom B 60°

535. ®oxychl runepbosan coBmafaloT ¢ QoOKycaMu 3J-

x2 2
Junca -ég-+1/§-=l. CocTtaBuTh ypaBHeHHe TrHNRPOOIH,

€C/IH ee 3KCIEHTPHCUTET & = 2,
536. CocraBuTh ypaBHenne rtunepGonbi, (POKycH KOTO-
2

2
pofi /exar B BepUWIHHAX 3JJIHMICA -Txm--{—%é_-:l, a Ju-

PEKTPHCH MPOXOAAT uepe3 (GOKYCh 3TOro 3J.THMCA.
537. lokasaTh, uro paccrosuue oT okyca runepGoJbl
X2 y2
af T BT
538, JlokaszaTh uTO mMpou3BeJeHHEe PACCTOAHHH OT JIO-

o x2 2
60ft TOYKH runepGoJL -,a—z——%r—l N0 NBYX €e acHMHOTOT

b
a?b?
€CTh BEJHUHHA MNOOCTOAHHAA, paBHad m'

639. Jlokasath, 4TO maollafb OapaJ/lenorpaMma, orpa-

X
HUYEHHOTO aCHUMIOTOTaMu TumepGosb -aT——Z—.z-==1 U nps-

MbIMH, NPOBefeHHBIMH Yepe3 MO0V ee TOYKY MapaJiiesbs

ab
HO acHUMMNTOTaM, €CTb BeJHYHHA .MTOCTOAHHAfdA, paBHaA —5—.

540. CocraBuTb ypaBHeHUEe rumepOOJb], €CIH M3BECTHBL
eec noayocu a u b, umentp C(¥o;40) ¥ QOKycH pacmnono-
3KeHbl Ha HpsAMoi: 1) mapanneavHo#t ocm Ox; 2) napan-
JenbHod och Oy

541. YcTaHOBHTh, UTO KaXJ0e H3 CJAEIYIOINX ypaBHe-
HHH onpefeaser runepbony, B HaATH KOODPJAHHATH ee
unestpa C, NOJYOCH, 3KCLEHTPUCHTET, ypaBHEHHUS aCHMI«
TOT ¥ ypaBHEHWS AUPEKTPHC:

1) 16x2— 942 — 64x — B4y — 161 =0;

2) 9x? — 1642 4- 90x -+ 32y — 367 =0;

3) 16x2— 9y? — 64x — 18y + 199 =0.
80
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542. VeraHoBHTh, Kakue JHHUH ONpeaessloTea  cJje-
AYIOIUMUA YPaBHEHHUAMHU:

D y=—14+%VE—dx—5;

9 y=T7—5 ViE—bx + 13;

3) x=9—2V+4y+8;
) x=5-=2VFT 4y —12.

M306pa3uTh 3TH JUHUH HA YepTEXe.

543. CocTaBHTb ypaBHeHHe runep6o.bl, 3Had, UTO:

1) paccroanue Mexnay ee BepmHHamMu pasHo 24 n ¢o-
Kycol cyTb F)(—10;2), Fo(16;2);

2) ¢okrycnl cytv Fy(3;4), Fo(—3;—4) um paccroaHue
MexX 1y AupeKTpucamu pasHo 3,5;

3) yron wmexay acumnTotramu pasen 90° u doxych
cytbh Fy(4; —4), Fy(—=2;2).

544. CocraBaTb ypaBHeHHe runepOOJbl, €CJN H3BECTHBI

e 3KCHEHTPHCHTET &=-—-, (OKyC F(5;0) u ypaBHeHHe

COCTBETCTBYIOLeH AWPCKTPUCH S5X — 16 == 0.
545. CocTaBUTb ypaBHeHUe THMePOOMb], €CHH H3BeCTHHI

e 2KCIEHTPHCHTET &= -7, doxyc F(0;13) u ypaBHe-

Hyhe COOTBeTCTBYIOIeH aupexTpHch 13y — 144 = 0.

546. Touka A(—3; —5) uaexur Ha runepbose, Gokryc
kotopo#l F(—2;—3), a cOOTBeTcTByWOIlasd [AHPEKTPHCA
MaHa ypaeHewneM x4+ | = 0. CocraBuTbh ypaBHeHHE 3TOH
runepOosIb.

547. CocTaBHTb ypaBHEHHe runepOONLl, eClH H3BEeCTHHI
ee 3KcuenTpuchter &= V5, dokyc F(2;—3) B ypaBHe-
HHe COOTBETCTBYWOILEeH IHpeKTpuchl 3x —y 4 3 = 0.

548. Touka M,(1; —2) uexur Ha runepbone, (OKYC
KOTOpPOH F(—2;2), a COOTBeTCTBYIOIUAA AHPEKTPHCA JaHa
ypaBHeHueM 2x —y-—1=0. CocTaBHTb ypaBHeHHe >TOMH
runepoodisl.

549. Jlano ypaBHeHHe paBHOCTOpPOHHe# runepGoJbl
X2 — y2 = a2 HaiiTu ee ypaBHeHHe B HOBOW CHCTeMe, NpHu-
HSIB 32 OCH KOOPAWHAT ee aCHMITOTHL.

550. YcraHoBuB, 4TO Kaxjoe H3 C/AelyIOUIWX YypaBHe-
HUH onpenenster rumep6oay, HaHT AaS KaXAOH W3 HHX
LIeHTP, NMOJAYOCH, YpaBHEHHS aCHMIITOT K [OCTPOUTb HX Ha
yeprexe: 1) xy=18; 2) 2xy —9=0; 3) 2xy 425 = 0.
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551. HafiTh TOUKW TepeceyeHHs MNpSMOH 2X — f ==
x* ‘y?

10 =0 ¥ runep6oJb! 55 — 5 =1L

5562. Hafiru TOurRM mnepeceuenus npamofi 4x — 3y —
— 16 =0 u runepGoanl ;—; — ;/é 1.

553. Hafitu Touku nepeceyenys npamofi 2x—y-H
o 1 =0 u runep6oanl —’g——————l

564. B cuaeldyomux caydasx ompegenutb, Kak pacmo-
JOXEHa MnpsiMas OTHOCHTENbHO rumepOOJB: nepecekaer
JIH, KacaeTcsd W/ NPOXOAHUT BHE ee:

g —3— 2 _ L,

— — £ _ 8y,

f -5y = X _ v
3) 7x —5y=0, 5 = =,

555. Onpene/uTh, NPH KakUX 3HAUEHHAX m TpaMas
y-—-‘—)-x-}-m
2

2
1) mepecekaer runep6o.ay 1‘9—-— —%’6— = 1; 2) KacaeTcs ee;
3) MpoxoauT BHE 3TOH rumepGOJIHL.

556. BriBecTn ycaoeue, an KOTOPOM mpsaMasd y == kx-+m

2
Kacaercs runepGoibl = — -—=- 1.

557. CocraBuTh ypaBHeHHe kacaTeJbHOH K rumep6o.e
x2 2
T %2‘—'[ B ee Touke M, (x;: y)).

558. [loka3aTh, uTo KacarenbHble K rumepose, Mpo-
BEJeHHble B KOHUAX OJAHOro M TOTO iKe AMaMerpa, mapas-
JIIbHBI.

2

559. CocraBuTb ypaBHEHHS KacaTe/IbHBIX K ruiepbone
x.
-273—-———-1 NepNeHAUKYMAPHLEIX K npaMoit 4x - 3y —
= 0.
560. CocTaBHTb ypaBHeHHsi KacaTedbHBIX K runepbose

2 2
'1%— —_ -é-’z =1, napaanejabHux npsMofi 10x —3y 49 =20,
2 2
561. TpoBectd KacaTeJbHBle K runep6oge f—G — is- —
== — | napaasenbHo npsmoi 2x 44y —5=0 u BbUHC-

JIUTb PaccTosiHue d MeXAy HHMH.
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) 2 32 .

562. Ha runep6oue —;—%— - —{g-—-—- 1 Hafitm TOURy M,
onnKadwyw K OpsmMofi 3x—+42y+4 1=0, U BLYHUCIUTD
paccrosiue d oT Touku M, po aTo# npsiMofi.

563. CocTtaBuTb ypaBHEHHe KacaTeJbHbIX K runepbodqe
x? — y? == 16, npoBefeHHbXx M3 Toukn A(—1;—7).

564. M3 touku C(l;—10) npoBeneHbl -KacaTeJbHble
2 2

K rumepGoJe -x8——ié—2—=1. CocTaBuTb YpaBHEHHE XODIbI,

COeIHAOMme TOUKH KacaHus.
565. M3 rmoukm P(l;—5) mnpopeieHsl KacaTe/JbHbIE
2

K runepbone — Y —1. Buuncants paccTtoanne d

X

3 5

OT TOYKH P po Xopanl runep0o/ibl, COeJHHSIOLIEH TOYKH
KacaHus,

566. 'unep6osia MpPOXOAWT uepe3 TOUKY A(V6; 3)
Kacaerca npamo#t 9x + 2y — 15 ==0. CocraButh YypaBHe-
HHe 3TOH runep6OJbl PH YCIOBHH, UTO €€ OCH COBNALAiOT
C OCAMH KOOPAHHAT.

567. CocTaBuTh YypaBHeHHe TrumepOOJB, Kacauledcs
ABYX OpsimMbix: bx—6y—16=0, 13x—10y—48=0,
IIPH  YyCJOBHH, UYTO €€ OCH COBNAaZalT ¢ OCAMH KO-
ODAHHAT.

568. ¥Yb6exuBlUInch, UYTO TOUKM [1epeceuyeHHs IAJAHNCA

x? y: o X
5t ET=1mn runepGoIbl 5 —

IUHHAMH  NpPAMOYrOMbHHKA, COCTABHTb YypaBHEHHd ero
CTOPOH.
2 2

569. laub runepGohl ’;—2——%:-1 u Kakag-HuOyIb

ee¢ KacartenbHas: P —rTouka mnepeceueHHsi KacaTe/bHOH
¢ ocvio Ox, Q — MpOeKUAs TOYKH KACAHHUR HA Ty Ke OCh.
Hoxkazats, uto OP . 0Q = a?.

570, [loxkasatb, uT0 (OKYyCH rHOepOOJBl PaCcHO/OKEHbl
N0 pasHble CTOPOHLL OT JAOGON ee KacaTeJbHOH.

571. JlokasaTb, Y4TO MPOH3BEIEHHE pPAaCCTOSHHHA OT ¢o-

o " x? y?
KycoB 10 JI1000H KacaTenbHoH K runep6one == |

a? bz
€CTh BeMHYMHA IIOCTOSIHHASI, paBHas b2,

572, Tlpamasg 2x—y-—4 =10 xacaerca runep6o.ml,
¢doxycer Kotopo# Haxomstca B rToukax Fi(—3;0) w
Fy(3;0). CocraBuTh ypaBHeHHe 3TOH rumepGoJbl.

573. CocraBuTh ypaBHeHHe rHOepOONB, (OKYCH KOTO-
POl pacnosoxkeHb Ha CCH a6GCHHCC CHUMMETPHUHO OTHOCH-
TEJbHO Hayaaa KOOPAHHAT, eCJH H3BeCTHHl YypaBHeHHE
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KacaTeapHOM K rumepGote 15x = 16y — 36 =10 u paccrosa-
HHe MeXIy ee BepunHavH 2a = 8.
574. Mokasartb, uTo npsamas, Kacaoulascsg runep6o.bl
B HEKOTOpo# Touke M, cocTaBJssieT paBHble yrabl ¢ (pPOKa.lb-
HelMu paguycamu FM, FoM w npoxoduT BHYTpH yraa
Fi\MPF,.
x2 y2 _1

575. M3 npasoro ¢pokyca runep6oiibl =

NOA YIJiOM a(n<a<-g'—:c) K ocu Ox HanpasaeH Jyuy

ceeta. M3BecTHo, uto tga = 2. Jlofiaa nmo rumepbodsl,
Jayd oT Hee orpasuacsa. CocTaBUTh ypaBHeHHe NpAMOH, Ha
KOTOPOH JIEXKHT OTparKEeHHLIH Jyu.,

567. JlokazaThb, YTO 3INHIC W THOepGosa, HMeKILHe
cbure GOKYChl, NepeceKkalTcs MOM MPAMBIM YIVIOM,

577. KoabduuueHT paBHOMEPHOTO CXKAaTHA [110CKOCTH

4
x ocu Ox pasen 5+ Onpefeants ypaBHeHue JIHHHH, B KO-

TOPYI0 NpH 3TOM CXXaTHd npeoOpasyercd rumepdona

Ykaaanue Cwm. 3apauy 509.

578. Kos(p¢puuueHT paBHOMEPHOTo CXKAaTHA MIOCKOCTH
4
K oci Oy paBeH T OnpejeanTh ypaBHeHHE JHHMH, B KO-

TOPYIO NPH 3TOM  CXaTUu  npeobpa3yercd runepbo.a
x? y2
25 9
579. HaiiTh ypaBHeHHe JHHHH, B KOTOpYyl0 MpeobGpa-
3yercs runepdona x?2—y?==9 npu IABYX NOCIel0BAaTE/b-
HbIX DABHOMEpPHBIX CXKATHAX MJAOCKOCTH K KOOPAMHATHBIM
OCsIM, eC/aH KO3(PPHIHEHTbI paBHOMEpPHOTO CKaTua MJoc-

2 5

Koctu K ocsiM Ox u Oy COOTBETCTBEHHO PaBHBI FH T
580. Onpenenutrb Ko3d¢uuUEHT § pPaBHOMEPHOro CiKa-

==].

X
THA Iockoctd K ocu Ox, npH KoTopoM rumep6o.aa =— —

- %% ==1 npeo6pa3syercd B rumnepso.ay -;-5- .
581. Onpezenuts KosdpdbuuueHT ¢ paBHOMEPHOro CiKa-

x2
TH WJI0ocKocTd K ocu Oy, npu KotopoM runepbosa —— —

y? 22 y? 4
- = 1 npeobpasyerca B runep6oay ST a l.
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582. Onpenenuts Ko>3QIHUMEHTH §; W g ABYX NOCHE-
JOBaATeJbHEIX paBHOMtlprIX CXKaTHB NJAOCKOCTH K oCaMm

Ox u Oy, npu KOTOPHIX mnepﬁona—:-;— %;—=1 npeobpasy-

x2 y2
eTcs B THnepboy Al 1,

§ 20. MapaGoaa

[1apa6os0fi Ha3BIBAETCA TEOMETPHUECKOE MECTO TOUeK, AAA KaXIOM
H3 KOTOPBIX pACCTOsIHHE [0 HEeKOTOpo#n (HKCHPOBAHHOH TOUKH TLIO-
CKOCTH, HashblBaeMO# (OKYcOM, PaBHO PacCTOSHHIO A0 HEKOTOPOH (HKCH-
POBaHHOH NpAMON, Ha3bBaeMOH aupekTpucol. Pokyc napaboant 060-
sHavaercs Oyksoii F, paccTosHue OT (OKyca [0 RHUPeKTPHCHI — OYK-
Bo#l p. Uueao p HaswiBaercs mapamerpom napaGobt.

[Tycts nawa nexoropas napa6ona., BeegeM aexapToBY NPSAMOYTOMbe
HYI0 CHCTEMy KOOpPAHHAT Tak, 9To6H ochb alcuucc NPOXOLHIa Hepes

Yy —d M

tols
b <
oy

Puc. 19. Puc. 20.

¢doxkyc JaHHOO napabodnbl MepneHAMKYASPHO K AMPeKTpuce W Oblia
HanmpaBJ/ieHa OT JMPEKTIpHCH K (OKYCY; HAYaJ0 KOOPAHHAT PaCMOsIoXKuM
nocpearHe Mexnay thokycoM u aupektpucod (puc. 19). B sto#t cucreme
KOOpAVWHAT RaHHas mapabogaa Oyaer onpelendaTbCss ypaBHEHHeM

y? = 2px. (1

¥YpasHenue (1) HasblBaeTcd KAHOHHYGCKMM YypaBHeHHeM mapaGodbl
B arod Xe cHCTeMe KOOPAHHAT ANPEKTpPHCAa NaHHOW napabosnl MMeeT
ypaBHeHHe

x == e .
2
DoxanbHbBIN pagHyc npousBosibHOR Toukk M(x; y) mnapaboam (T. e,
Aauua otpe3ka FM) MoxeT GbiTh BBIUHCIEH No ¢dopmy.ie
p
rfr=x e
T3
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[MapaGona uMeeT OAHY OCh CHMMETpHH, HA3LIB3EMYI0 OCbIO Napa-
Goabl, ¢ KOTOpO# OHa MepeceKaeTcs B eNHHCTBeHHOR Touke, Touka
nepecevenuss mapaGosibl ¢ OCbIo Ha2biBaercss ee BepuxHof, [lpu yxa-
3aHHOM BHULE BHIGOpe KOODAMHATHOR CHCTEMB OCh TNApaloanl coBMe-
ileHa C OChi0 alCUUCC, BepLIMHA HAXOAUTCA B Hauaje KOOPAHHAT, BCHA
napaboJia JieXKHUT B NMPaBOil NOJYIVIOCKOCTH.

Ecoun xoopaunaTHas cucreMa BhI6paHa Tak, 9TO OChb a0CUHCC COBe
MeuleHa € OCbI0 MapaGoJisl, HAYaJ0 KOOpAHHAT — C BepUINHON, HO Tapa-
60sa 1exXHT B NeBol moaymaockoctH (puc. 20), To ee ypaBHenue 6ynert
AMeTb BHJI

y? = — 9px. 2)

B cayvae, korga Hayano KOOpAMHAT HAXOAMTCA B BepiluHe, & ¢
OCbI0 COBMellleHa OCb OPAMHAT, Napafona 6yieT HMeThb YpaBHeHHe

x%=2py, (3)
eCJH OHA NeXHT B BepXHell moaymrockocry (puc. 21), n
x? = —2py (4)
— e B HHXHefl noaymiaockocTH (puc. 22),
y ; Y
/ fam o s .
VN
F
p ]
Z
7\ |
F
\f z
3 7
T
|
Puc, 21. Puc. 22,

Kaxaoe wu3 ypasuennii mapaGosm (2), (3), (4), xaK u ypaBHe-
nue (1), Ha3bIBAGTCH KAHOHHYECKHM,

583. CoctaBurb ypaBHeHHe mapaGo.bl, BepLIHHA KOTO-
po# HaXOLUTCA B Haua/ie KOOPAHHAT, 3HAd, UTO:

1) napabosa pacnosoxeHa B MPaBoil MOJYIVIOCKOCTH
CHMMETPHYHO OTHocHTenbHO ocy Ox, W ee mapaMmeTp
p=3;

2) napab6oira pacmonoxeHa B JJeBOH HOJYIJIOCKOCTH
CHMMeTPHYHO OTHOCHTeNbHO ocu Ox, W ee napamerp
p = 0.,5;

3) mapa6osa pacmoJioXXeHa B BePXHEH MOJIYIJIOCKOCTH

. 1
CHMMeTPHYHO OTHOCHTE/NbHO OcH Oy, H ee mapamerp p=-—r;
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. 4) napaGona pacno/ioXeHa B HHKHeR MOAYIIOCKOCTH
CAMMETPHYHO OTHOCHTesNbHO ocH Oy, ¥ ee napaMmerTp
p == 3.

584. OnpexenuTb BeNUUHHY NapaMeTpa H pacloJjoxe-
HHE OTHOCHTENbHO KOOPAMHATHHIX oOCell cC/lelyloIldX na-
pab6ou:

1) ¥ =06x; 2) =5y, 3) Y’=—4x; 4) X>=—y.

585. CocraBuTb ypaBHeuwe napabosbl, BepIUHHA KOTO-
POt HaXOAMTCHA B Haya/je KOCPAHHAT, 3Had, UTO:

1) mapaGosna pacnososxkeHa CHMMETPHYHO OTHOCHTE/bs
HO ocH Ox u npoxonut uepes touky A(9;6);

2) napabosa pacno/oxKeda CHMMETPHUHO OTHOCHUTEJb-
HO ocH Ox u npoxoauT uepes Touky B(—1;3);

3) napaGona pacrnosoXeHa CHMMETPHYHO OTHOCHTENb-
Ho ocu Oy u mpoxoauT uepes Touky C(1;1).

4) napafo.1a pacnolckKeHa CHMMETPHYHO OTHOCHTEJ b
Ho ocu Oy u npoxoaut uepea touky D (4; —8).

686, Crasabuoit TpoC NOJABelleH 3a [Ba KOHLA; TOYKH
KDEeMICHHsl pAacCMoJOlKeHbl Ha OJMHAKOBOH BBICOTE, pac-
CTOTHHE MexXay HuMH paBHo 20 mx. Benuuuna ero mpo-
ruba ila paccToOTHUU 2 M OT TOUKH KpensieHHsd, cuutas Io
ropuscHrtaau, pasHa 14,4 cu. Onpenenuts BeduuuHy Mpo-
ruba 3TOro Tpoca B CCPeMHE MEXKIY TOYKAMH KperieHHs,
npubAIKEHHO cuydTast, YTo TPOC HMeeT (GoOpMy AYrH mna-
pado.bl.

587. CocraBuTb ypaBHeHHe NapaGoJbl, KOTOpasd HMeerT
pokyc E(0; —3) u mpoxXomuT uepes HaAuas0 KOOPAHMHAT,
3Has, YTO ee OChbIo CAYKHT ochb Oy.

588, ¥YcraHoBUTb, KaKHe JMHHHM ONPeLeasiorTcs CJaenyio-
ILHMH YPaBHEHUSIMHU:

Dy=4+2Vx dy=+V —x 3) y=—3V —2x
4) y=—2Vx; 5) x=+ V5, 6) x=—5V —y;
7y x=—1V3y 8) x=+4V —y.

306pasutb oTH JiMHHK 12 YepTeERe,

589. Haiitn ¢okyc F n ypapHenue AHpeKTpPHCH mapa-
Goanl Y2 = 24x.

590. Buiuncants ¢okaabHblil pazuyc Toukn M mapa-
Goabl y? = 20x, ecauw abGcumeca Toukw M paBHa 7.

591. Boiuncnuth ¢oxanpHuiil paauyc Toukn M mnapa-
Oonbl y2 = 12x, ecaum opauHara tTouku M paBua 6.
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592. Ha mnapa6one y? == 16x Hafity TOUKH, (OKATLHEIH
pajlnyc KOTOpPBIX paBeH 13.

593. CocraBuTb ypaBHeHue mnapaGousbl, ecan AaH o~
Kyc F(—7;0) u ypaBHeHue aupexTtpuchl x —7 =0,

594. CocraBuTh ypaBHeHHe mapaboasl, 3Has, 4TO ee
BepIHHA COBIAJaeT ¢ ToYkoH (o;B), mapaMeTp paBen p,
ocb mnapaanenbHa ocu Ox #® napaGona mnpociupaercd
B G€CKOHEYHOCTD:

1) B mosoxutenbHoM HanpaBaeHHu ocH OX;

2) B OoTpHUIATENbHOM HampasieHuw ocd OX.

595. CocTaBuTh ypaBHeHHE napa6oJibl, 3Hag, YTO e€e
BepLIWHA COBMajaer ¢ TOYKOH (a;f), mapaMerp paeeH p,
ocb mnapasnenbHa ocu Oy W napa6Goma nPOCTHPALTCA
B G€CKOHEUHOCTh:

1) B mosoxuteabHoM Hanpasaeuud oc Oy (1. e. ma-
paboJsia siBJAeTCa BOCXOAAILEH);

2) B oTpuuaTtesbHOM Hanpasiseuud ocH Oy (T. e. na-
pabosa siBASeTCS HHUCXOAsIeH).

696. YcTaHoBHTH, UTO KaXAOe H3 CAEAVIOIIHX YypaBHe-
HHA ompefenser napaGony, U HAHTH KOOPAHHATHI ee Bep-
WHHL A, BeNHUMHY MapaMeTpa p W ypaBHEHHe IHPEKTpH-
chl: 1) y2=14x—8;, 2) y2=4—6x; 3) x>*=6y -+ 2;
4) x? =2 —y.

597. YCcTaHOBHTB, 4TO Ka)KJoe U3 CAeAyIONINX ypaBHe-
HHH ompefensier mapaGonay, ¥ HalTH KOOPAMHATH ee Bep-

WHHbl A ¥ BeTHYHHY mapameTpa p: 1) y=7i—x2+ x4+ 2;

2) y=4x*—8x+7; 3) y=—-%x2+2x-7.

598. YcTtaHOBHTB, YTO Ka)IOe H3 CJIEAYKIIHX VpaBHe-
HHH onpefeaser napabosy, ¥ HalTH KOOPAMHATHI ee Bep-
mwusa A v BeJHYHHY Dapamerpa p:l) x=2y2-—12y+ 14;

2) x——-——y2+y, 3) x=—y?+2y—1.

599. YCTaHOme, Kakue JHHHUH ONpelensioTcs CJaeAyn-
IHMH YpaBHEHUSAMH:

) y=8—4Yx—1; 2 x=—44+3Vy+5;
3) x=2—~V6—29y 4) y=—5-+ Y —3r — 21.

N306pasuth 3TH JHHUM Ha YepTeKe.

600. CoctaBuTh ypaBHeHHe Tapalbobi, €caH JaHB ee
¢dokyc F(7;2) u nupektpuca x —5=10

601. CocraBuTth ypaBHeHHe nmapaboJsrl, ecaH LaHpl ee
¢dokyc F(4;3) u nupextpuca y -+ 1 =0.
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602. CocraBATb ypaBHeHHe NapaboNE, €c1U RaHW ce
dokyc F(2; —1) u nupexrtpuca x —y— 1 = 0.

603. [lann BepuimHa napaboast A(6;—3) u ypabHe-
HHe ee AHMpekTpuchl 3x — by + 1 =0, Haftu Poxyc F
3TOH napaboJbl,

604. Jlanol BepwwHa napaGoant A (—2;—1) u ypas-
HeHHe ee gupektTpuch X -+ 2y — | = 0. CocraButh ypasHe-
Hue 3TCH napabodbi.

605. OnpeaenuTp TOUKH MepeceueHuss NPAMOH X =4y —
— 3 =0 n napaGoanl x? = 4y.

606. OnpenenuTs TOURH mepeceuends npsamolt 3x -4
H 4y — 12 =0 u napaboanl y? = —9x.

607. Onpenenurs TOUKH TNepeceueHHs npsMol 3x —
— 2y + 6 =0 u napaboabt y2 == 6.

608. B caenywoumux caywasx omnpeienuTb, KaK pacrno-
JIOKeHa JaHHAfA NOpsAMas OTHOCHTE/blO faHHOf mnapaso-
Jibl — mepecekaeTt JiH, KacaeTcs MJAM TNPOXOAHUT BHe ee:
1) x—y+4+2=0, 92=28x; 2) 8x+3y—15=0, x2==
= —3y; 3) bx —y — 15 =0, y2 = —5x.

609. OnpeneauTb, OPH KAaXHX 3HAUEHUAX YrJIOBOrO KO-
spduumrenra £ npamasa y = kx+2 1) nepecekaer mnapa-
6oay y? = 4x; 2) Kacaercq ee; 3) MPOXOAUT Biie 3TCGH ma-
pab6oJel.

610. BorBect ycncBHe, npH  KOTOpPOM OpaMasg Y =
== Rx 4 b Kacaerca nmapaboanl y? = 2px.

611. Jlokasatb, 4To K napabone y2==2px MOXHO MpO-
BECTH OJHY H TOJNBKO OJHY KacaTenbHYK C Yr/ioBbiM KO-
spdunuentom & %= 0,

612. CocTaBuTh ypaBHeHHe KacarenbHoii K napaGoJe
y* = 2px B ee Touke M, (x;y,).

613. CocraButh ypaBHeHHe NPFMOM, KoTopas Kacaercs
napaboasl Y2 ==8x W napaaneibHa npaAMoOH 2% 4 2y —
—3=0.

614. CoctaBHTh ypaBHeHHe MNpsiIMOf, KOTOpas Kacaercs
napaboan x?== 16y W nepneHIMKynsipHa K npsiMoh 2x -+
+ 4y +7 =0,

615. TlpoBectH kKacartenbHyio K napa6oae y2 = 12x na-
paajenbHo npsaMod 3x —2y 4+ 30 =0 u BHUHCAHTR pac-
CTosHHe d MexAy 3TOH KacaTeabHOW W NAaHHOH NPSAMOHN.

616. Ha mapabose y2==64x wnafitu Touky M, Onu-
Xalwyio Kk npamon 4x 43y — 14 == 0, u BplYMCAUTE pac-
cTosiHde d ot Toukd M, no 3TO# mMpaAMON.

617. CocTaBuTb ypaBHEHUS KacaTe/NbHHX K napadone
y? == 36x, npoBeieHHbIX H3 TOUKH 4 (2;9).
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618. K mnapaGone y2—2px MpoBeJieHa. KacaTenbHaf.
JlokasaTb, YTO BeplUHHA STOH Mapabosbl JIEKHT mOCpe-
JHHe MeXIY TOUYKOR IepeceuyeHHs] KacaTeJIbHOH € OCbIO
Ox u npoexkuyefl TOYKH KacaHHs Ha och Ox,

619. s toukn A(5;9) npopenenr KacaTeNbHBI® K Ma-
pagoie y?> == 5x. CoCTaBHTb ypaBHEHHEe XOp/bl, COEAMHSI0-
el TOYKM KacaHmus.

620. M3 Toukn P(—3;12) mnpoBefeHn KacaTe/bHble
x napa6onae y? = 10x. Bbmuc.nmb paccTosinye d OT TOYKH
P no xopab mapaGoabl, coefuHsOLIEd TOYKH Kacaﬂuﬁ.

621 Onpefeantb TOYKH NepecedeHusi SJJIHICA 100 = -

= 24
220 = 24x. g
622, OnpenenuTh TOUKM mMepeceyeHHsi THIEPOOJHl o7 0
y2

— “z-=—1 u napaGonapl y? = 3x

623. OnpesenuTh TOYKH mnepeceueHus JBYX napabo.a:
Yy=x—2x+ 1, x =12 —6y+7. °

624. Iloxasath, YyTo npgMasi, Kacawoliascs napa6osl
B HekoTopo# Touke M, cocramisier pasHble YrJbl C do-
Ka/JbHbBIM pagHycoM TOUKH M M ¢ Jy4oM, KOTOpbLIH, HCXONA
u3 M, vaer napaJsenbHo ocu napa6o.asl B Ty CTOPOHY, Kyaa
napabosia 6eCKOHEYHO NPOCTHPAETCS.

625. M3 dokyca napaboanl y? = 12x nmoj OCTPHIM Yr-
JoM o K ocu Ox HaupaBJeH Jayu cBera. V3pecTHo, 4TO

3
tga=7. Mdoixa po napaboasl, Jyd OT Hee OTPa3HICH.

Cocmsmb ypaBHEHHe MNpsAMOH, HAa KOTOPOH JEXHT OTpa-
JKEHHBIH JyU.

626. okasath, uTo aBe mapaboJbl, HMeIlHe OO6LIYyIO
Ocb H OOIHUHA (DOKyC, pacnosoXKeHHBH MeXAy HX BepLIH-
HaM#, MepecekaloTcsl MOX NPSMBIM YIVIOM.

627. lokasartp, uTO ecam J[Be mapalonn €O B3aHMHO
OepmeHAHKYJASIPHBIMH  OCSIMH NepeceKkalnTcd B YeThipex
TOYKAX, TO S5TH TOUYKH JeXKAaT Ha OJHOH OKpPYXKHOCTH,

§ 21. MoagpHoe ypaBHeHHe 3JIHNCA, THNEPEONBI
u napadoJb

[Monapuoe ypaBuenue, ofuiee mo ¢opme A 3JIHNCE, OAHOH BETBH
runep6oasl H napabosbl, HMeeT BHJ

—_r
‘h- =T "¢cos0’ (1)

90



rie P, 0 — nonapHLie KOOPAHHATH MPOWIBOMBHOR TOUKHM JHHHH, p — do-
KaJbHBIH MapaMerp (nosoBuHa (oxanbHOf XOPABl JHHHM, TepneHiHKy-
JASPHOH K ee ocCH), &— SKCUEHTPHCHTET (B Cayyae napaboam & = 1),
[TonspHas cugreMa KOOPAHHAT NpPH 3TOM BEIGpaHa Tax, YTO NO.THOC HAXO-
autcs B GOKycCe, a NOJIAPHAS OCh HANpaBJAEHA N0 OCH MHHHH B CTODOHY,
MPOTHBONONOKHYIO OaHXKalIeR K 3TOMy (GOKYCy AMPEKTPHCHL

2 2
628. JJaHo ypaBHeHHe 3aJHMNCA —’Qfg—l—!{—ﬁ—_:l. Cocra-

BHTh €ro IMOJIIPHOE YypaBHEHHWe, CUMTas, YTO HaNpaBJeHHE
MONAPHOH OCH COBHAaJaeT ¢ MOJOXKHTENbHBIM HalpasJe-
HHeM ocH abcuuce, a MOJI0C HAXOIUTCH:

1) B neBom ¢okyce snaunca; 2) B npasom (doxyce.

629. Jlano ypaBHeHHe THIepOObI —’1%—%—-—-- 1. Co-

CTaBHTh IMOJSIDHOE ypaBHEHHe ee NPaBOH BeTBH, CUHTaf,
YTO HalpaBJeHHe NMOJAPHON OCH COBMAaZaeT C MOJOXKHTEIb-
HBIM HAalpaBJeHHeM OCH abCuucc, a NOJIC HAXOJMHTCH:

1) B npaBoM ¢okyce runep6osnl; 2) B neBOM (oKyce.

630. [lano ypaBHeHHe TruNEpO6OJbI %5- —-1"-’@-= 1. Co-
CTaBHTb MOJAPHOE ypaBHEHHe ee JIeBOH BeTBU, CUHTAd, UTO
HamnpasJeHHe MOJAPHOA OCH COBHNAaAaeT C MNOJOXKHTENbHBIM
HanpasJieHHeM ocH alCuuce, a MOJI0C HaXOMUTCA:

1) B neBom ¢okyce rumepGosini; 2) B npasoM (OKYyce.

631. Jlano ypasuenue mnapaGonb y?==6x, CocTaBuTb
€e NOJSIpHOEe ypaBHeHHe, CUMTas, YTO HamnpasJeHHE MOJAP-
HOH OCH COBHajaeT ¢ MNOJOXKUTEJbHBIM HanpaB/eHHEM OCH
abcuuce, a MoJIOC HaXOAUTCs B (OKyce mapaGosbl.

632. Onpenenurh, Kakue JIMHHH JaHbl CJAEIYIOLHMA
YPaBHEHUAMH B NOJNSIPHBIX KOOPAHUHATAX:

5 6

)p=——TF—3 2 o=7—037}
] = —cosH
2
10 12
3) p=—7—"13 Y o=5—"53}
]l ——=-cos0
2
5 1

8) p= 3-—4cose; 6) b= 3 "3ces0 "

144

633. YcranoBuTh, uTO ypaBHeHHe p = -3 gorg Onpbe-

JeJdeT 3AJUINC, 4 HAaUTH ero NnoJayocH.
18
634. YcraHOBHTb, UTO ypaBHeHHE 0= T"Fp ONPE-
JejsierT NpaBylo BeTBb THNepOOaB, W HaATH ee MOJAYOCH.
9l



635. YcraHOBHTB, 'ITO ypaBHEHHE p='5_—'27>13'6§'§ onpe-

HensieT SJAJAHIC, H COCTABHTL MOJSPHblE YypaBHEHHA €ro
IHPEKTPHC.

1
636. ¥YcTaHOBHTb, 4YTO ypaBHeHHe p == 10

—_—— OIIpe-
3~ 5cosH p
Jdesdsaer ﬂpaB}’IO BEeTBb FHI'IepGO.HbI, H COCTAaBHTH I]OJIHprIe
ypaBHeHHs AMPEKTPUC ¥ aCHMOTOT 2TOH 1HIepOOJIHL.

12
637. Ha saaunce p= —
P 3 VQ cos 0

JIAPHBIA paJUyC KOTOPLIX paBeH 6.
638. Ha runepGone p = z—7—or
JIApHBIA paAHyC KOTOPHIX paBeH 3.

639. Ha mapaGose p=-—-

— c0s0

Ha¥TH TOYKH, [I10-

HAHTH TOYKH, [MO-

HAHTH TOUKH:

1) ¢ HauMeHDIIHM NMOJAPHBLIM PAJHYCOM;
2) ¢ nojspHbLIM pamHyCcOM, PaBHBIM NapaMeTpy mnapa-
60ab1,

2 2
640. /lano ypaBHeHHe B3/JHNCa —‘1’92—+-g—2,—=1. Cocra-

BUTb €ro noJISPpHOC YpABHEHHE NpH YCJAOBHH, YTO HANpaB-
JieHne HOJIHPHOﬁ OCH COBIIajgaer ¢ MHOOJOXKHTEJbHBIM Ha-
npaB/icHHEM OCH a6cuucc, a HOJIIOC HaXOoIHTCA B LEHTpe
SJJIHNCA,

2 2
641. lano ypaBHeHHE TrHIEPO6OJLI —';—2,——1—= . Co-

CTABATb €€ MNOJfpHOe YypaBHEHHe NpH YC/IOBHH, YTO Ha-
npaB/ieHHe NOJSIPHOA OCH COBHAJAET C HOJOXKHTENbHBIM
HaMpaB/JeHHEM OCH alCIHCC, a NMOJIOC HAXOAHTCS B LIEHTpE
rumnep00J1bl.

642. [1ano ypaBHeBue mnapaGoJn g2 == 2px. CocTaBHTb
ee MOJNAPHOE YpaBHeHHe NPH YCJAOBHH, - UHTO HalpaBJjcHHE
NOJApPHOA OCH coOBHajaer ¢ MOJOXKHTe/NbHLIM HanpasJje-
HHeM ocH alcuHce, a TOMIOC HAXOAWTCS B BepLIHHE
napabosnsl.

§ 22, HuameTpu JUHHI BTOpOro nopsjka

B kypce aHamuTHuecKOH reoOMeTpHH J0Ka3bIBaeTCA, YTO CePefHHL
napasjviesbHBIX XOpJ JHHHH BTOPOro mnopgjka Jexar Ha OAHOH NpsMof.
dra npsaMas HA3KHBaercs JHAMETPOM JHHHH BTOoporo mopsika. dnamerp,
JeqsduiHil TIONOJaM KaKyio-HuOyAb xopAy (a 3Hauur, W Bce Napajnenbe
Hble eif), Ha3bIBAeTCs CONpAMKEHHBIM 3ToA Xxopfe (M Bcem XOphiaM, KO-
TOpble eii mapajienpHb), Bece nuamerpn saaMnca B runepbofbl npoxos
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JaT uepe3 UeHTP. Ecau sanumnc 3alal ypasHenveMm
2 2
x Y
ra + T L (1)

TO ero AMaMerp, COMPSKeHHH XopAaM ¢ YrMOBHM KosdduuHenTOM R,
onpeleseTcs ypaBHeHHeM

bQ

y='———x.

Ecmu tanepona 3afmasa ypaBHeHHeM

2 P2
Yy

TO ee IMaMeTp, COMpSIKeHHbIH XOpAaMm C YIVOBLIM KodpduukeHToM &,
onpefenfeTcs ypaBHEHHeM

y=a?k

Bce nunameTpn napaGoast mapannensHbl ee ocd. Eciu mapabona 3anana
YPaBHEHHEM

y2 = 2px,

TO ee [HaMeTp, COMPSKEHHBbIN XOpAaM ¢ YrJoBbiM KoadduuueHToM &,
onpelensieTcs ypaBHEHHEM

=P
y—'k'

Ecnu ogun #3 aByX AuaMeTpOB 3JJKIICA WM THIepGOJB RENNT MO=
nonaM XOpAwl, MapajlenbHbie APYroMy, TO BTOpOi AHAMETp [EJHT INO-
noNaM XOpAbl, mapainenbHble NepBoMy. Taxkue IBa [IuaMeTpa Ha3bl-
BAIOTCA B3aHMHO COTpPAMKEHHBIMHU.

Ecoim £ u &’ — yrnossie ko3 HUHEHTH ABYX B34HMHO COTIPSiKEH-
HEIX LHaMeTpoB rumep6oan (2), To

b2
e
kk =—— (3)

Ectn k& u k' — yrioBule KO3)(HULUHEHTH ABYX B3aHMHO COMpsiAeH-

HHIX guamerpoB rumepbonn (2), TO

kR = — (4)

Cootnowenus (3) B (4) Ha3HBaOTCA YCIOBHSIMH COMPSKEHHOCTH NHA-
METPOB COOTBETCTBEHHO [Js S/UIHMCA H AJIS TUNep6OJbL.

JlnamMeérp NHHWH BTOPOro TNOPAAKA, MNepNeHAHKYJNApHBIA K comps-
XKEHHBIM XOpJAaM, HA3bIBASTCA IMIABHBLIM.

.762
643. CocTraBuTb ypaBHeHHe JAHAMeTpPa 3JJHICA 5 +

2
-+ —!1’—6 == |, IpOXOAfALIero uepe3 cepeiuHy ero XOpAH, OT-
cekaeMoil Ha npaMo#t 2x — y — 3 = 0,
93



X2 2
644. Cocrannth ypaBreHHe XOpIH aaunca e -+ % ==

=1, nOpoxonsied yepe3 Touky A(l; —2) u peaswefica
CIO TIONO0JIA M.

645. CocTaBuTh ypaBHEHHS ABYX B3aHMHO COIpPAXKEH-
HbIX JIHaMeTpos amiaunca x2-4-4y2=1, U3 KOTOPHIX OJHH
o6pasyet ¢ ocklo Ox yroa B 45°,

646. CocTaBuTh ypaBHeHHS ABYX B3aHMHO COIpSKeH-
HBIX apaMeTpoB 3janunca 4x2 - 9y2 =1, U3 KOTOpPHIX OIHH
napaasiesned apaMol ¥ + 2y — 5 = 0.

647. CocTaBuTb ypaBHeHHSl JBYX B3aHMHO COIIPSXeH-
HBIX JgHaMeTpoB aanunca x? -4 3y2 =1, U3 KOTOpPHIX OIMH
nepneHAuKyAsaper K npamod 3x 4 2y — 7 = 0.

648. Ha ueprexe m3oGpaxen aanunc, Iloabaysce uup-
KyJeM W JIHHeHKOH, MOCTPOUTh €ro LESHTP.

649. loxasarb, 4TO oOCH 3JJHICA ABAKIOTCH EIHHCT-
BEHHOH apo#l ero raaBHBIX AHaMETpPOB.

650. Tloab3ysick cBOHCTBAMH CONMPSiXEHHBIX IHAMETDOB,
JA0Ka3aTb, YTO KaxXIblH [HAMeTP OKPYKHOCTH SBJSIETCS
TJ1aBHLIM,

651, a) B sanunc Bnucan paBHOGeIpPeHHBIH TPeyroJb-
HMK TakK, 4TO ero BepuIHHA COBMAajaeT ¢ ONHOH U3 BepIUHH
saaunca. llokazatb, UTO OCHOBaHHEe 3TOr0 TPeEYroJbHHKA
napanjenbHO OJHOH M3 OCeH 3JMICA.

6) Joka3aTh, 4TO CTOpPOHB NpPSMOYTONbHHKA, BIHCAH-
HOrO B 3JIIHIC, MapaJiesbHbl OCAM 3TOr0 3JIJIHICA.

B) Ha ueprexe mnsoGpaxen saaunc. [lonbsyscb uup-
KyJem H JHHEAKOH, NOCTPOHUTb €ro I/NaBHbie AHAMETPbI

652. /Toxasarb, UTO XODJAB SJJHIICA, COEAUHSIOLLIHE
€ro MNPOH3BOJAbHYI0 TOYKY C KOHLUAMH /mai060ro JHamMmeTpa
3TOr0 53JIIMICA, TMapaajejbHbl Mape ero CoHpsiXKeHHbIX
JHaMeTpOB.

653. a) [lokasatb, 4TO CyMMa KBajapaToB AByX CONpf-
XEHHbIX NOJYIHAMETPOB SJJHUICA ecTh BeJHUYHHA IOCTOsTH-
Has (paBHasi cyMMe KBAaApaToOB ero noJsyocei).

6) [dokasartb, u4T0 mnaowmanp mnapaJjesorpamma, ro-
CTPOEHHOTO Ha IBYX CONpsilKeHHBIX TMNoJyldaMmerpax 3J-
JuIca, eCThb BeJUYHHA TMOCTOAHHAA (paBHas mJoLaln

pSIMOYTOJbHUKA, MOCTPOCHHOIO Ha €ro NoJayocsX).
x2
654, CocraBuTb ypapHeHHe AHaMeTpa runepbonbl —— —

5
2
— %—= 1, npoxoxsiuero yepe3 cepeiuHy €e XOpibi, OT-
cekaeMofi Ha npamofi 2x — y +4-3 =0.
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2 2
655. Jlana rumep6ona —%—-—%—=1. CoctaButs ypas-

HeHHe, ee XOpIbl, KOTOpas MNPOXOAHUT UYepe3 TOUKY
A(3;—1) u menurca Touxkoli A momonam,

656. CocTaBuTh YypaBHeHHl IBYX CONpSKEHHHIX [Ha+
MeTpoB rumepOonbl X2 —4y2 =4, U3 KOTOPLIX OAMH MPpO-
xonut yepes touky A (8;1).

657. COCTaB2nTb yPaBHeRUS CONPAXKEHHBIX ANAMETPOB
runeponl %— _'%_= I, yrom wmexay KOTOpHIMH pa-
BeH 45°,

658. Ha ueprexke usoGpaxena rumepGonaa. Iloar3ysdces
LHPKYJIE€M H JHHeHKOH, MOCTPOHTL ee LEeHTP.

659. IlokasaTh, 4TO OCH runep6o/bl SBAAIOTCA €NHH-
CTBCHHOI Mapo#l ee rJaBHbLIX IHAMETPOB.

660. Ha ueprexe nszobpaxena runepGona. Iloan3ysach
LHUPKYJeM W JIHHeHKOH, MOCTPOUTh ee IJIaBHBEle AUAaMeTpPbl.

661. CocTaBuTh ypaBHeHHe NuaMeTpa mapadoabl Y2 =
= 12x, npoxoAsllero uepes cepelyHy ee XOpAbl, OTCeKae-
MOH Ha mpsiMofi 3x 4+ y — 5 = 0.

662. {asna napaGosna 4 = 20x. CocTaBHTb YpaBHEHHE
ee XOpAbl, KoTopas mpoxoAuT uepe3 Touky A(2;5) u ne-
JUTCA TOukoH A momosa.

663. [lokasaTth, uTo OChb mapalfoJibl SBJAAETCH €IHHCT-
BEHHBIM ee rJaBHbIM AHaMeTpPOM.

664. Ha ueprexxe wuso6paxkeHa napabosna. ITomwsysach
H¥pKyjseM M JguHe{ikOH, MOCTPOUTL ee IIABHLIA Anamerp.



I''TABA 5

YNPOWEHWE OBLIEro yPABHEHHUSA
JIHHUHU BTOPOIro nNOPALKA. YPABHEHHUA.
HEKOTOPbBIX KPHBDIX, BCTPEYAIOLIUXCA

B MATEMATHUKE U EE NMPHJO)XEHUAX

§ 23. LleHTp JHHMH BTOpOro nopsarkKa

JluHus, KOTOpas B HEKOTOPOW J[EKAPTOBOM CHCTeMEe KOOpAHHAT
onpenensiercid ypaBHeHHEM BTOPON CTeMeHH, Ha3bIBAaeTCs JHHUEH BTO-
poro mnopsamka, O6luee ypaBHeHHe BTOpO# cTemeHH (C ABYMfA MepeMeHs
HbLIMH) TNPHHATO 3a3MHCHIBATH B BHAE:

Ax? 4 2Bxy 4~ Cy? 4 2Dx + 2Ey + F =0, (1)

LeHTpOM HEKOTOPOH JHHHM HA3HIBAETCA TaKa# TOYKA [IOCKOCTH,
MO0 OTHOIUEHHI0O K KOTOPOH TOUKM 3TOH JIHHHH pPAaCHoOJOXKEeHbl CHMMe-
TPUYHO mapaMM. JIUHHM BTOPOro mopsaxa, o61aaanollHe eXHHCTBEHHbIM
LIeHTPOM, Ha3hIBalOTCA LEeHTPaJbHbIMHU.

Touxa S(xo; yo) sABAAETCH LEHTPOM JHHHM, ONpene]seMOi ypas-
HerueM (1), B TOM W TOJBKO B TOM CJydae, KOrxa ee KOOpPAHHATHl YA0-
BJETBOPSAIOT VPaBHEHHSAM:

Axo 4 Byo 4+ D =0, }
on-l-Cyo +E=O.

O6Go3xauuM uepe3d & onpeme/uTeNb 5TOM CHCTEMbI:
A B
B C

Bennunia & cocrasasiercs ©3 Ko3¢p¢HUHEHTOB MNpPH CTapUIMX UJAEHAX
ypasHeHua (l) 4 HasbiBaercs AUCKPHMHHAHTOM CTAPIIHX UWIEHOB 3TOro
ypaBHEeHHA.

Ecnu 6540, to cucrema (2) sBJAseTcd COBMECTHOH M oOmpengeseH-
HOH, T. €. HMeeT pellleHHe W MNDPHTOM eIHHCTBeHHOe, B 3ToM Cayuae
KOODAHHATEl LEHTpa MOCYT OblTbh onpejedenb no dopmyJaaMm:

(2)

8 =

BD‘ ‘DA

C E EB

W=TZB[* N=TAE[
BC BC

Hepapencteo 8 $ 0 cl1y:XHT OpU3HAKOM LEHTPAJbHOR JIHHHM BTOPOra
nopsiaxa
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Ecnn S(xo; yo) — LEHTP JIMHWH BTOPOro MOPAAKA, TO B Pe3ynabrare
npeobpa30BaHHa KOOpAUHAT 1O QOpMYy.IaMm

x =X xo, y=j-+yo

(4uTO COOTBETCTBYET MepeHocy Hauana KOODAHHAT B UGHTP JUHUK) ee
ypaBHeHHe TPUMET BUA

A7+ 2Bij + Ci? + F =0,

rie A, B, C— te Xe, 4T0 B ZaHHOM ypaBHerHuu (l), a F onpenenseTcs
¢dopMyoit

F = Dx, + Ey, + F.
B cayuae 6 7% 0 uveer MecTo Takxke Ciledyowas dopmyna:
F=2,
rae
ABD
A=|BCE
DEF

Onpeneauress A HasbiBaeTcs OUCKPDHMHHAHTOM JNeBON 4acTH oOOGIIero
ypaBHeHURA BTOPOH CTeleHH.

665. YcTaBOBUTb, KaKHe M43 CJeAYIOUIUX NUHHH ABAAIOTCS
IeHTPadbHbIMH (T. €. HMEIOT e JUHCTBEHHbLIA HEHTD), KaKHe lie
HMEIOT LEeHTPa, Kakhe HMelOT GeCKOHEYHO MHOTO IeHTPOB:

1) 3x2 —4xy — 24 4 3x — 12y — 7 =0);

2) 4x? +5xy + 3> — x+ 9y — 12=0;

3) 4x* —4xy + y>* — 6x + 8y + 13 =0;

4) 4x? —4xy + Y — 12x 46y — 11 =0;

5) x2 —2xy + 4> +5x — Ty + 12 =0;

6) ¥2—2xy + y* —6x + 6y — 3 =0;

7) 4x2 — 20xy +- 25y — 14x + 2y — 15 =0;

8) 4x? —6xy — 9y* +3x — Ty + 12=0.

666. YcTaHOBHUTb, 4TO CJAeAylollHe JHHHM SABIIIOTCH
LEeHTPANbHBIMH, H ANA KaXXAOH M3 HHX HAHTH KOODPAHHATHI
LeHTpa:

1) 3x2+56xy + y* —8x— 11y — 7 =0;

2) 5x2 4 4xy -+ 2y + 20x + 20y — 18 = 0;

3) 9x2 —4xy —Ty? — 12=0;,

4) 2x® — 6xy 4+ 5y% + 22x — 36y 4 11 =0.

667. YCTaHOBHTb, UYTO Kax.las M3 CJACLYIOIUMX JHHHRA
HMeeT OECKOHeYHO MHOr0 LEHTPOB; AAA KaxXIOH HX HuX
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COCTAaBHTh YpaBHeHHe TeOMeTPHYECKOro MecTa LEHTPOB!
1) x2 — 6xy -+ 9y? — 12x + 36y + 20 =0;
2) 4x2+ 4xy + y? — 8x — 4y — 21 =0;
3) 25x2— 10xy + 4>+ 40x — 8y + 7 =0.

668. YcraHoBUTB, 4YTO CJaeAyloUlHe ypaBHEHHSA oOlpele-
JFI0T UEHTpanbHbe JUHWH, [OpeodpasoBaTh Kaxja0e U3
HUX IyTeM I[epeHoca Hauaja KOOpJAHHAT B LEHTPI

1) 8¢ — 61y 4 242 — dx + 2y + 1 =0;

2) 6x2 4 dxy -+ y? + 4x — 2y -+ 2 =0;

3) 4x2 4+ 6xy+ y? — 10x — 10 =0;

4) 4x% 4 2xy + 64 4 6x — 10y -+ 9 =0.

669. [Ipy xakuxXx 38HAUYCHHSIX M W # ypPaBHeHHE
mx? 4 12xy + 9y + 4x 4 ny — 13=0

onpenenser:

) umeHTpagbHYO JHHUIO;

2) auHUIO Oe3 UEHTpa;

3) JUHHHIO, UMeWLYl0 OGECKOHeYHO MHOr0 LEeHTPOB.

670. Jano ypapHenue JsuEMN 4x2— dxy + y? 4 6x
-1 =0. Onpexenntb, OpH KAaKUX 3HAYEHHAX YIJOBOTO
koa(ppuuenta £ npsamas y == Rx: 1) nepecekaer 3Ty Jau-

HHI0O B OJHOH TOukKe; 2) kacaetrca 3ToH JauHWH; 3) nepece-
Kael 3Ty JIMHHIO B JBYX ToYkKax; 4) He uMeer oOIIMUX TO-
Yyek C 3TOH JHHHEH,

671. CoctaBuTh ypaBHEHHe JIHHHH BTOPOrO MHOpsiKa,
KoTopas, HMes LEHTP B HauaJje KOOpAHHAT, NPOXOJHT ue-
pes Touky M(6;—2) wu Kacaerca npamoi x—2=0
B Touke .V (2;0).

672, Touka P(l;—2) sapasierca UEHTPOM JHHUH BTO-
poro mopanKa, KOTopas MpOXoAuT uepe3 roury Q(0; —3)
u Kacaercsa ocu Ox B Hagane xoopamsar. CocTaBuTb ypas-
HeHue 5TOfl JuHAH.

§ 24. Mlpusenenne & npocrefimeMy Buny ypasHeHus
USHTPAALHOH JHHMM BTOPOro nopajsxa

[TycTe AaHO ypasHeHHe

Ax? 4 2Bxy 4 Cy? <= 2Dx 4~ 2Ey - F =0, (1

onpefleasiomiee UeHTPaNbHYI0 JMUHHIC Broporo nopsiaka (§=AC—B2£0).
Ilepenoca Hauano xoopAsHAT B dewTp S(xo; Yo) 5TOR  JuHuUH A
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npeobpasys ypasHenue (1) no dopmynam
x=f+x, y=j+uyo

A%+ 2Bzj + Cit + F=o. (2)

Jaa Beuncaenns F MoxHO moabioBatbes GopMmyloit

T’=on+Eyo+F HJIH I~7=%-.

NanbHeliee ynpoliedHe ypaBHeHHs (2) AOCTHraercs MpH NMOMOIUH
npeo6pa3oBaHus KOOPAUHAT
¥=xcosa —y sina,
§=x"sina 4 ¥ cos a,

IOy Y HM:

3)

COOTBETCTBYIOIETO NMOBOPOTY OCet HAa yroa o.
Ecau yroi a BpiOpaH Tak, 4TO

Btg?o—(C—A)tga — B =0, (4)
TO B HOBHIX KOOPJAHHATaX YpaBHEHHe JIMHHH MPHMET BUJI

Alx(2 "l‘ nyf2 + F= 0, (5)
raie A's0, C'=£0.
3aMeuaHHe. YpasHenue (4) nossonsier onpexennts tg e, Toraa
Kak B Qopmynax (3) yd4acTByioT sina M cos . 3Has {g o, MOXHO Hafi-
TH sin & ¥ cos @ no $HopMynaM TPUIOHOMETPUH

. tg o 1
sin o == e, 0SS0 = —_—,
+V1+¥tg?a +Vi+1iga

Mexny kosdpdunuentamu ypasHeunit (1) u (5) cyuectsyor BaxK-
Hble COOTHOWIEHHS:

AC=AC—B?, A+C=A4+C,

KOTOpLle MO3BOJAIOT ompenennts kosbgunuentst A’ w C’, He npomoas
nipeo6pa3oBaHus KOOPIHHAT.

YpaBueHHe BTOPOH CTemeH® HAa3BLIBAGTCS  SNTHNTHYECKHM, eC/H
& > 0, runep6osnuueckuM, ecan 6 << 0, u napaGonuyeckum, ecnu § = 0,

YpaBHeHne lLeHTPAJbHOH JHHMH MOXKeT OBITh: TOJIBKO 3JIHNTHYE-
CKHM W.IH TunepOOoaHYeCKHM.

Kaxaoe 3AMHNTHYECKOe YpaBHEHHe sBJIAETCS YpaBHeHHeM Judo
OGBIKHOBEHHOrO 3JIHTICA, MO0 BBIDOXKAEGHHOrO 3aaunca (r. e. onpese-
fisleT €AHMHCTBEHHYIO TOUKY), AHG0 MHHMOro sanumca (B 3TOM CJaygae
ypaBHeHHe He ONpeflelsieT HYUKAKOro reOMETPHYECKOTO ofpasa),

Kaxnoe rumepGonuueckoe ypaBHeHHe onpeiedser JAu60 OOGBIKHO-
BeHHyw0 runepboay, nubo BBIPOXKIEHHYIO runepboay (1. e. mapy nepe-
CEKAOLIUXCH NMPAMBIX).

673. OnpegeauTh THN KaXAOro W3 CJIEIYIOIMUX Yypas-
HeHu#l *); Kaxaoe U3 HHUX IIyTeM MapaJsiesbHOro IepeHoca

*) To ecTh YCTAaHOBWUTb, KaKHe H3 HHX ABJAIOTCH SVIHTTHYSCKHMH,
KakHe rumepboJuuecKiMH B KaKye NapabonndeCKHMH,
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oceli KOOPJAMHAT MPHBECTH K NpocreiieMy BMAY; YCTaHO-
BHTb, KaKHe reoMeTpHueckne o0pas3bl OHH OIPEALIANT, U
#306pa3uTh Ha YepTexke pacloJokKeHHe ITHX o6pasoB OT-
HOCHTEJbHO CTapHIX H HOBLIX OCeil KOOPAHHAT:

1) 4x2 4 942 — 40x + 36y + 100 = 0;

2) 9x2 — 16y? — 54x — 64y — 127 = 0;

3) 9x2 4 4y2 4 18x — 8y 449 = 0;

4) 4x2—y2 4-8x—2y+3 =0,

5) 2x24 324 8x—6y 4 11 = 0.

674. Kaxgpoe H3 CJAeIyWOIUHX YPaBHCHHA NPHBECTH
K MpocTedlleMy BHAY; ONPeNeNHTb THN KaXXIOTO H3 HHX;
YCTaHOBHTb, KaKHe TeoMeTpHuecKHe o0pasel OHH onpefe-

JSI0T, U H306pasuTh HA YEpTexke DPAcCIONOXKeHHe 3THX 00-
P430B OTHOCHTEJNbHO CTAPbIX H HOBBIX OCeH KOOpAHHAT:

1) 32x%2+452xy — 7y2 + 180 = 0;
2) 5x2 — bxy -+ by?* — 32 = 0;

3) 17x2 — 12xy + 842 = 0,

4) 5x2 4- 24xy — 5y* = 0,

5) bx?—6xy + 5424 8 =0.

675. OnpenenuTh THI KaxXJAOT0 H3 CJHEVIOLIHNX YpaB-

HeHUH npyu nmOMOLIH BBIYHC/JCHHA OHCKDUMHHaHTa CTaplIux
YJICHOB.:

1) 2x2 4 10xy 4 1242 —7x + 18y — 15 = 0

2) 3x2 — 8xy + 7y?2 4+ 8x — 15y 4 20 = 0;

3) 25x2—20xy + 4y2 — 12x 4+ 20y — 17 = 0;

4) 5x2+4 ldxy 4 11y2 4 12x—7y 4+ 19 = 0;

5) x2—4xy+4y?+7x— 12 = 0;

6) 3x2—2xy—3y24 12y —15=0.

€76, Kaxnoe M3 CaelylOILHX YPaBHEHHH MPHBECTH
K KAHOHHUYECKOMY BHLY; OIpeJeqHTb THN KasKJOTO H3 HUX;
YCTAHOBHTb, KaKHe TreOMeTpHYecKHe o6Gpasel OHHM Olipeje-
JA10T; AJs KaXKAOro cayyas nu3o6pasuth Ha 4Yeprexke OCH
nepBoHAYaJbHOA KOODAHHATHOH .CHCTEMBl, OCH APYTHX Ko-

OpAHHATHHIX CHCTEM, KOTOpble BBOAATCHA MO0 X0y pelle-
HHfl, U TeoMeTpUUecKWd oO0pas, onpefensieMblii JaHHbBIM
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YpaBHCHHEM! -

s 1) 3x24-10xy + 3y2 —2x — 14y — 13 = 0;
2) 25x2 — 14xy -+ 254% 4- 64x — 64y — 224 = 0;
3) 4xy + 3y? <4 16x 4 12y — 36 = 0;
4) 7x2 4 6xy — y? 4 28x 4 12y + 28 = 0;
5) 19x2 4 6xy 4 11y2 4 38x 4 6y 4 29 = 0;
'6) 5x2 — 2xy 4 5y? — 4x 4 20y 4+ 20 = 0.

677. To xe 3ajaHHe, uTO W B NpeAbAVIUEH 3ajxaue,
BbITOJNHUTL [J9 YPaBHeHHHN:

1) 14x2 4 24xy 4 21y2 ~4x 4 18y — 139 = 0;
2) 11x2 —20xy — 4y2 — 20x — 8y + 1 = 0;

3) 7x24 60xy + 32y® — 14x — 60y 4- 7 = 0;

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 + 11y2 4+ 64x 4 42y 4+ 51 = 0;
8) 41x2+4 24xy 4 9y 4 24x 4 18y — 36 =0,

678. He nposoas mnpeobpasoBaHHsi KOOpPAMHAT, YCTa-
HOBHTb, UYTO KaxKAOe M3 CAeAYIOLIUX YpaBHEHHH olpeje-
JISieT 3JJIMNC, U HAfiTH BeJHYUHBI ero Mmojyocei:

1) 41x24-24xy + 9y + 24x 4 18y — 36 = 0;
2) 8x% 4 4xy + 5y 4 16x + 4y — 28 = 0;

3) 13x2 4 18xy 4 37y? — 26x — 18y 4 3 = 0;
4) 13x2 4 10xy 4 13y%2 4 46x 4 62y 4- 13 = 0.

679. He nposoas npeoGpa3oBaHHsi KOOpAMHAT, ycCTa-
HOBHTb, 4TO KAaXKJ0e H3 CJHEIYIOLIUX YypaBHeHU# onpene-
JAsleT ENMHCTBEHHYI0 TOYKY (BBIPOXKIACHHBIA 3Jannc), #
HaliTH ee KOOPAHHATHI:

1) 5x2 —6xy 4 2¢y%2 —2x 4 2 = 0;

2) x?+ 2xy + 2y* + 6y 4+ 9 =0;

3) 5x24-4xy 4 y?—06x—2y+2=0;

4) x?2—6xy -+ 1042 4 10x — 32y + 26 = 0.

680. He npoBoas npeoGpasoBaHus KOOPAHHAT, YCTAHO-
BUTb, YTO KaxKJ0e H3 CleAyIOLUX YpaBHeHHN onpejedser
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runepboay, ¥ HaATH BEJUUHHB ee MOJyoCei:

1) 4x% 4 24xy 4 1142+ 64x 4+ 42y + 51 = 0;
2) 12x2 4 26xy -+ 1242 — 52x — 48y + 73 = 0;
3) 3x2 4 4xy —12x+ 16 = 0;

4) x2 —6xy — 7y2 4 10x — 30y 4+ 23 = 0.

681. He npoBonasi npeo6pa3oBaHuss KOOPJHHAT, YCTaHO=
BHUTh, UTO KaXI0e H2 CJAeAYIOUIMX YpaBHeHHH Omnpejensier
napy MepecekarolluXcss NpAMBIX (BHIPOKIEHHYIO THIEp-
60ay), ¥ HaHTH HX YpPaBHEHHS: '

1) 3x24-4xy 4+ y2—2x — 1 = 0;

2) x2—6xy + 82— 4y — 4 = 0;

3) x*—4xy 4+ 32 = 0;

4) x2+4xy -+ 3y2—6x — 12y +9 = 0.

682. He nposoas npeo6pas3oBaHusi KOOPJAHHAT, YCTAHO-
BHTb, KaKHC TeOMCTpHYECKHe 00pa3bl ONpeIessioTcsl ClJe-
AYIOUHMH YpaBHEHHSIMH;

1) 82— 12xy + 17424 16x — 124y 43 = 0;
2) 17x% — 18xy — 7y% 4 34x — 18y 4 7 = 0
3) 2x2 4 3xy — 242 + 5x 4 10y = 0y
4) 6x2—6xy +9y2 —4x 4 18y + 14 = 0;
-5) bx?— 2xy 4 5y% — 4x 4 20y 4+ 20 = 0.

683. a5 aw060ro aAMHNTHYECKOTO YPAaBHEHHS] HOKA3ATh,
4TO HH OAMH H3 Ko3dpduuuentos A u C He MOXKeT obpa-
UaTbCsl B HYJb H YTO OHH CYTh YHCJa OLZHOTO 3HAKA.

684. [loxasaTh, 4TO 3I/IHNTHYECKOC YPaBHeHHE BTODOIM
crenenn (6 > 0) onpenensieT 31aHNC B TOM H TO.JIbBKO B TOM
cayuae, Korga A B A CyTh YHC/Ia Pa3HBIX 3HAKOB.

685. [Hoxasarb, 4TO 3/AJMUNTHYCCKOE YpPABHEHHE BTOPOIl
crencHn (86 > 0) siBAseTca ypableHHEM MHHMOLO 3JJHICA
B TOM H TOJBKO B TOM cJyuyae, korada A u A cytb uncaa
OJHHAKOBBIX 3HAKOB.

686. [loxasaTb, 4TO 9JJMITHYECKOe YypaBHeHHE BTODOIl
crenend (§ > 0) onpegeiaser BHIPOXKICHHBbIH 3aaunc (Toy-
Ky) B TOM H TO/JbKO B TOM cayuae, korga A = 0.

687. Jlokasatb, uToO THNepOOIHYECKOe YDaBHeHHe BTOPOH
crenenn (6 << 0) onpeneaser runeploay B TOM H TOAbKO B
TOM cayuae, Korga A %= 0.
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688. Jlnxasathb, yTO TrUnepOONHUECKOe YPaBHEHHE BTOPOH
crened (8 << 0) onpepensier BbipOKIAEHHYW runepbony
(mapy nepecexaimolHXCA TNPAMBIX) B TOM H TOJBKO B TOM
cnyuae, Korma A == 0.

§ 25. Mpueenenune x npocreiiwiemy BULY
napaboauyeckoro ypaBHEHHs

[Tycte ypaBHeHue
Ax? 4+ 2Bxy 4 Cy2+2Dx +2Fy+ F=0 (1)
ABJASETCH MapadoJUUeCKHM, T. €, YAOBJETBOPSIET YCJAOBHIO
6= AC — B?=0.

B 3TOM cayyae JHHHS, onpeldensieMass ypaBHeruem (1), nuGo He nMeer
LeHTpa, nubo MMeeT OECKOHEWHO MHOT'O LEHTPOB, YNpouleHHe mnapao-
JIHYeCKOr0 YDaBHEHUS 1eneco06pa3HO HayaTb C TNOBOPOTAa KOODAHHAT-
HBIX ocefl, T. e CHayala MnpeoGpa3oBaTh ypaBHeHHe (l) mOpH noMolIH

dopmy

x==x"cosau —y sinaq,
F o ’, } (2)
y=x"sina =+ g cos a.
Yroa o caenyer HafTH U3 ypaBHelHd
Btg?o—(C—A)tga — B=0; (3)
TOrAa B HOBHIX KoopmuHarax ypaBHeHue (1) npuBoaurcss JHG0 K BHAY
Ax? 42D’y +2F'y + F =0, (4)
rae A’ == 0, 1160 K BHAY
C’y’2+2D’x’+2E’y’+F=0, (5)
rae C' %= 0.

Hanbueiimee ynpouenue ypasuenuit (4) u (B) Aocruraerca nyrteM
NapaJj/Ie/bpHOro nepeHeceHus (MOBEPHYTHIX) ocefl.

689. YcTaHOBHTB, YTO KaXKIOE H3 CJACAYIOILUX YPABHEHHA
ABAsgerca napaboJHUYecKuM; KaxI0e H3 HHX NPUBECTH K Npo-
cTelilzeMy BHIY; YCTAHOBHTb, KaKue reoMerpuueckue o6passi
OHH ONpenefsiioT; AJS KaxIOro ciayuas H300pasuTh Ha uep-
Texke OCH IIepPBOHAYAJBHOH XOOPIUHATHOH CHCTEMHI, OCH
APYTHX KOODAHHATHBLIX CHCTEM, KOTOPbIe BBOAATCA MO XOAY
pellieHKs, H reOMeTpUYecKuilt o6pas, onpenenseMblll JaHHBIM
YpaBHeHHEM:

1) 9x% — 24xy 4 1642 — 20x = 110y — 50 = 0;
2) 9x2 4 12xy + 4y — 24x — 16y 4 3 = 03
3) 16x2 ~ 24xy + 9y2 — 160x - 120y =425 = 0,
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690. To XKe 3amaHHe, YTO M B NpelblAylleH 3ajmade, BH-
[IOIHUTD AJA ypaBHEHHU:

1) 9x2 4 24xy 4 1642 — 18x + 226y - 209 = 0;

2) x2—2xy 4 42— 12x 4 12y — 14 = 0;

3) 4x24- 12xy 4- 92— 4x — 6y 4+ 1 = 0.

691. Iaa mwoboro mapaboMud4eCcKOro ypaBHEHHS JOKa-
3aTh, 4T0 KO3pPHuueHTHt A U C He MoryT GBITH uUHCIaAMU

pasHbiX 3HAKOB U YTO OHH OTHOBPEMEHHO He Moryt obpa-
IATbCA B HYJb.

692. Ilokasatb, uto nAwboe napabosuyeckoe ypaBHeHHe
MOxeT OBbITb HalUCaHO B BHIE!

(ax+ py)242Dx ¥ 2Ey 4 F = 0.

JlokaszaTh Tak:Ke, 4TO SJJHNTHYeCKHe H rumep6osauue-
CKHe YpaBHEHU B TaKOM BHJAe He MOryt ObITh HAaNHMCaHBI.

693. YcTanoBuTh, UTO CJACLYIOUIHE YPABHCHHS SIBJASIOTCH
napaboNHYeCKHMH, ¥ 3aMKHCaTh KaXIOe M3 HHUX B BHIe, yKa-
3aHHOM B 3ajxaue 692:

1) 244xy 442+ 4x+y—15=0;
2) 92 —6xy 12 —x+4 2y — 14 = 0;
3) 25x2 — 20xy + 424 3x —y 4 11 = 0
4) 16x24- 16xy - 4y — Bx =7y = 0;
5) 9x2 — 42xy -} 4942 - 3x — 2y — 24 = 0.

694. [loxkasaTh, 4TO ecJd ypaBHEHHe BTOPOH CTemeHH
fBJasAeTca NapaboJHYeCKUM M HATlHCAaHO B BHIe

(ax't py)? 4 2Dx + 2Ey + F = 0,

TO JNHCKPHMHHAHT €ro JeBoH uacTH omnperensercs ¢op-
MyJo#
= — (DB _ Ea)z.

695. IlokasaTs, uTo napiaﬁonmecxoe ypaBHeHHEe
(ax 4 py)2+2Dx+2Ey + F =0
npu MOMOILH mpeoOpa3oBaHHA
x==x'c0os0 — y’sin0,
y=1x'sin0 4 y’ cos 0,
TNPHBOLUTCA K BULY
C'y* + 2D’x’ + 2E'y’ + F' =0,

= 2
tg O B
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rue

-|/ — A
C’=02+62, D=+ mv

a2 A — IHCKPMMHHAHT JIeBOH 4aCTH NLAaHHOTO ypaBHEHUS.
696. Jloxasatb, 4To mapabosHYecKoe ypaBHEHHe onpeje-

JAser napaGony B TOM H TOJBKO B TOM cJyuae, Korza A = 0.

JlokKasaTth, 4TO B 3TOM cJyuyae napamMerp napa6oJsl olpe-

Hensiercs ¢GopMyJion
— A
P=V @ror:

697. He npoBonst mpeo6pasoBaHUs KOOPIHMHAT, YCTAHO-
BHTh, 4TO KaxJOe W3 CJeRYIOUWMX yPABHEHUH oOrnpexessier
napa6oJy, U Ha#iTH mapaMeTp 3TON mapaboJbL:

1) 9% 24xy + 1642 — 120x + 90y = 0;

2) 9x? — 24xy -+ 164%> — bdx — 178y + 181 =0;

3 x2—2xy+ y*+6x— 14y 4 29 =0;

4) 9x2 — 6xy + y> — 50x + 50y — 275 =0.

698. JloxasaTh, YTO ypaBHeHHe BTOPOH CTeMeHH ABAAETCA
YpaBHEHHEM BLIPOXKICHHOH JHHUM B TOM H TOJIBKO B TOM
cayuae, koraa A = 0.

699. He npoBoas npeoGpa3oBaHHsi KOOPIWHAT, YCTAHO-
BHThb, YTO Ka)j0e U3 CJCAYIOWMX YpaBHeHUH oNpeledsieT
napy napaJjiejbHBIX NPSIMbIX, H HAUTH UX YDABHEHHs:

1) 4x24-4xy+ y* — 12x — 6y 4+ 5=0;

2) 4x% — 12xy + 942 + 20x — 30y — 11 =0;

3) 25x2 — 10xy + 2 + 10x — 2y — 15 =0.

700. He npoBoxs npeoGpa3oBaHust KOOPAHHAT, yCTano-
BUTb, UTO KaxKJ0e€ H3 CJAEeIYIOLWHX YPaBHEHUH onpenensict
OJHY NpsiMyl0 (0apy CJAUBIIMXCH NPAMBIX), W HAWTH ypas-
HeHHe 3TOH NMpaAMOi:

1) x2—6xy + 9924 4x— 12y 44 =03

2) 9x2 4 30xy 4 254% 4 42x 4 70y ++ 49 = O;

3) 16x2 — 16xy 4- 4y2 — 72x + 36y 4~ 81 = 0.

§ 26. ¥YpaBHeHHd HEKOTOPHIX KPHBBIX, BCTpEUYalOLIUXCHA
B MaTeéMaTHKe W ee NPHUIOKEHHNX

701. CocTaBuTh ypaBHeHHe T'eOMETPHUYECKOrO MeCTa TO-
Yyek, Mpou3BellcHHE PACCTOAHUH KOTOPBIX N0 ABYX HAaHHBIX
To4ek Fy(— ¢; 0) n Fz(c; 0) ecTb NOCTOSAHHAs BelHUMHa a2
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Takoe reoMeTpuueckKOe MeCTO TOUEK HA3LIBAETCSI OBAJMOM
Kaccuru (puc. 23).

702. CocraBuTh ypaBHEHHe reOMETPHUECKOTO MecTa TO-
Yek, NPOHU3BeJeHHEe PAaCCTOSHHN KOTOPHIX 0 JABYX AaHHBIX
Touek Fy(— a; 0) u Fy(a; 0) ecTh NOCTOSIHHAA BeMMYMHA Q2.
Taxkoe reoMerpuyeckoe MeCTO TOUEK HasbiBaeTcsl JeMH H-
ckatol (puc.24). (YpaBHeHUe JIeMHHCKATHI CHayaja Hai-
TH HeNnocpelCTBeHHO, MOTOM — paccMAaTpPHBasg ee KakK YacT-
Hbil B oBana Kaccuuu.) CocraBuTh TaKKe ypaBHEHHE

%
F" - :" 1

e

Y

Pue. 23. Puc. 24.

JAeMUHCKATHl B MOJSIPHBIX KOOpAMHATAX, COBMelllas MOJAp-
HYI0 OCb C TIOJIOKHTENBHOH moayochlo Ox U fOMOC C Haya-
JIOM KOOpJAHHAT.

703. CocraBuTh ypaBHeHMe TIeOMETPHYECKOro MecTa
OCHOBAHHH NEepNeHAHKYJspOB, ONMYLIeHHEIX M3 Hayaja Koop-
JHHAT Ha MpsiMble, OTCEKawllHe OT KOCDAMHATHOIO YyrJa
TPEYrONBHUKH MOCTOAHHON Momanu S.

Vkasaunue CocTaBUTh YypaBHeHHe cHayajsa B MOJAPHBIX KOOpP«

AMHATAX, COBMeLIad MOJIOC C HAualoM KOOpAHHAT H MOJNAPHYIO 0Ch
¢ TOJOXHTENbHOR moayockio Ox.

704. Jloxa3aTb, UTO reOMeTpHYECKOEe MeCTO TOYeK 3aJauH
703 ectb nemHHCKaTa (cM. 3ajauy 702),

Yxasauue [NoBepHyThb KOOPAHHATH oOCH Ha yroa B 45°

705. JIlyu a, B HayaJbHOM NOJOXKEHUH COBMALAIIIHA C
MOJSIPHOH OChIO, Bpawaercss Bokpyr monioca O ¢ THOCTOsH-
HOH YIJIOBOH CKOPOCTBLIO .

CoctaBuTh B [daHHOM cHUCTeMe [OASIPHBIX KOOPAMHAT
ypabHeHHe TPaeKTOPHU TOUKH M, KOTOpas, MMesd HayaslpHOe
nosoxene B O, ABuXKeTCs 10 JAy4y @ PAaBHOMEPHO CO CKO-
pocTbio v (conupanb ApxuMena, puc. 25).

706. Jlauwl npsamas X = 2r W OKPYXHOCTb pajuyca r,
KOTOpas MpoXoAuT uepes HauaJto koopauHat O u Kacaercs
naunofl mpsiMo#t, M3 Touku O npoBefeH nyy, nepecekalomiu
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JAHHYIO OKPYXHOCTb B TOUKe B U JaHHYIO NPAMYIO B TOUKE
C, Ha goropoM otJoxeH otpe3ok OM = BC (puc. 26). [Ipu
BpallleHuy ayua aauHa otpe3ka OM Mensiercsi u Touka M
ONUCHIBaeT KPHBYW, HasbiBaemyww uuccouxoi. Cocra-
BUTb YpaBHeHHEe LIHCCOUJHL.

707. [lauw npaMas x=a (@ > 0) # oKpyxXHOCTb AHa-
MeTpa @, NpoXoAduias vepe3 Hayaao koopauuatr O u ka-
camwllasica TaHHoi npamoi, M3 touku O mposemeH Jayd, Te-
pecekaloUIMil OKPYXKHOCTh B TOouke A M JAHHYIO NPAMYHO
B TouKe B. M3 Toyex A u B npoBeaeHHl MpsIMble, apadieib-
Hble cooTBeTc1Benno ocaiMm Oy u Ox (puc. 27). Touxa M

¥ 4

oy

Sy

ar z

Puc. 25. Puc. 26. Puec. 27.

mepecedyeHdst 3THX NPSMBIX NpPH BPallleHHH Jayua OMUCHIBACT
KpUBY10, Ha3biBaeMylo Bep3bepoil. CocrasuTte ee ypas-
HeHue.

708. M3 rouku A(—a; 0), rne a > 0, nposenen ayu AB
(puc. 28), Ha KoTOopoM No obe CTOPOHB OT TOYKH B OT/0-
XeHul orpeskn BMu BN oannakoBoit anunut b (b==const).
[Mpu Bpawenun ayua Touku M u N onucelBaoT KPHBYIO, Ha-
abiBaeMylo kKoHXoun ok, CocraBUTh ee ypaBHeHHEe CHa-
yasa B MOASIPHBIX KOOPJAMHATAX, NOMeNlas NoJjc B Touky A
M HampapJsis NOJNAPHYI OCb B MOJOMKHUTEJABHOM HampasJe-
HuH ocu Ox, a 3areM NepefiTH K JAHHOH cUCTeMe JeKapro-
BBIX NPSIMOYTOJBLHBIX KOOPAHHAT.

709. U3 touyxku A (~a; 0), rxe a > 0, nposenen ayu AB
(puc. 29), Ha KotopoM Mo 06e CTOPOHH OT TOYKM B oT/0-
XeHbl oTpesku BM n BN, pasuvie OB. Ilpu Bpauenun ayua
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ToykH M u N ONHCbIBAIOT KPUBYIO, Ha3blBaeMyw cTpo ¢ o-
na0#, CocTaBHTb €e ypaBHeHHe CHaua/a B MOJAPHBIX KO-
opAHHAaTaX, noMelas NnoJaioc B Touke A U HanpasJaa monsp-
HYI0 OCb B IONOXHTeNbHOM HanpaBiaeHun ocH Ox, a 3atem
nepedTH K MAAHHOH CcHCTeMe [eKapTOBBIX NPAMOYTOMAbHBIX
KOOp/JIHHAT.

Puc, 28. Puec. 29. Puc. 30.

710, M3 Hawyanma KOOpAMHAT MPOBEACH JMyY, Nepecexalo-
INHI TAaHHYI0 OKPYXHOCTb X2 -4 y2 = 2ax (a > 0) B Touke B
(puc. 30); Ha ayue no obe CTOPOHB! OT TOUKH B 0T/]0XKeHH
paBHble Mexay coboft otrpesku BM u BN nocrosHHo#l AjH-
Hol b. I1pu Bpamenuu ayua Touku M n N onucuiBawT Kpu-
Byl0, HasbiBaeMylo YyauTkKoil Ilackaasa (puc. 30). Co-
CTaBUTh €e ypaBHeHHe CHavyasla B MNOJSPHLIX KOOpAWHATAX,
COBMeEIIaa IOJI0C C HauaJoM KOODJAHHAT KW HOJAPHYIO OCb
C MOJIOXKHUTEAbHOH noanycchio Ox, a 3ateM nepelTH K AAHHO#M
CHCTeMe AeKapTOBHIX NMPAMOYTOAbHBIX KOOPAHHAT.

711, Orpe3ok aaMHB 2a ABUKETCA TaK, YTO €0 KOHUMI
BCe BpeMsl HaXoAATCS HAa KOOPAHHATHBIX ocfAX. COCTABHTL
ypaBHeHHe TPAEKTOPHHM ocHOBanua M nepnenaukyaspa, ony-
IIeHHOTO M3 HauaJa KoopAMHAT Ha oTpe3ok (puc. 31), cua-
yaja B MOJSIPHBIX KOOpPAHHATAaX, COBMeLlasd MOJIOC C Haya-
JIOM KOOPAMHAT H MOJSIPHYIO OCb C MOJOKHTeAbHOH MOJV-
oceio Ox, a 3ateM MNepedATH K XAaHHOM CHCTEMe AEKAapPTOBHIX
PAMOYroJbHEX KcopauHat, Touka M onucbiBaeT KpHUBYIO,
Ha3blBaeMyl) YeThL peXJNelNe€CTKOBOH po3oH.

712, OTpe3oK ALJUHEL @ ABHXETCA TaK, YTO ero KOHUHI
BCE BpeMs HAXOASTCS Ha KOOPAHHATHBIX ocax (puc. 32). Ye-
pe3 KOHLbI OTpe3ka NpOBelleHbl MpAMbie, NapaJnie/bHbie
KOODIMHATHEIM OCSIM, A0 MX B3aUMHOTO IepecedeHHsa B TOY-
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ke P. CocTapuTh ypaBHEHHE TPAeKTOPHH OCHOBaHHS M mep-
NeHAHKYNspa, ONYIUEHHOro H3 TOYKH P Ha oTpe3ok Ira
TpaeKTOpHa HA3bBaercss aCTPOHAOHM.

Puc. 3l. Puc. 32,

Yxaszanue CoCTaBHTb CHauaja MNapaMeTpauecKHe YpaBHEHHSA
acTpoMAbl, BoIGHPAsA mapaMerp f, KaK YKa3aHO Ha pHC. 32 (3aTeM HCKJI0-
YUTH mapaMerp i).

713. V3 toukH B mepeceueHus ayua OB ¢ OKpyIKHOCTbIO
X2 4 y2 = ax onyweH nepnesaukyasp BC Ha ocb Ox. U3
toukn C Ha ayu OB onymen nepneuaukyasap CM. Bw-
BECTH ypaBHEHHe TPaeKTOpHH
Touku M cuavara B 1Ho-
JAPHBIX KOOpJAHMHATaX, COB-
Melllasi MoJloC C HauaJaoM Ko-
OPAMHAT H TOJSPHYIO OCb C

—\

B
Ja’dﬁ
e \0‘ -

Pue. 33. Puc. 34

nonoxuTenbHof monyockio Ox, a 3aTeM nepefiTH K JaHHOR
CHCTEME NIeKAPTOBBIX MPSAMOYTOJbHBIX KOODAMHAT.

714. Huts, HaMOTaHHA® HA OKPYXKHOCTb X2 4 42 = g2,
pasMaTthiBaercsl Tak, YTO B TOUKe B, rie HHTb OTHENSETCH OT
OKPYXHOCH, OHa OCTaeTCf KacaTe/lbHOH K HeH (puc. 33).
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Hajitu napamerpuueckie YpaBHEHHS JIHHHMH, ONUCHIBaeMON
KOHIIOM HMTH, €C/IH HAYaJbHBIM MONOXKeHHeM KOHLA sIBJfieT-
ca rrouka A(ag 0), rae a > 0. JIuHHA, 0 KOTOPO#i uzeT peub,
HasbIBaeTCsd 3BOJMbBeHTOH Kpyra.

715. Kpyr paguyca a xKaturc Ge3 CKOJbXXeHHS MO OCH
Ox. TpaexTopusi HEKOTOPOH TOYKH M OKPYKHOCTH 3TOTO
Kpyra HaspiBaercd UHKJouAO# (puc. 34). Briectu na-
paMeTpHyecKHe YpaBHEHUs LUKJOH-
Ibl, TPHHMMAs B KauecTBe napa-
MeTpa [ yroJ, Ha KOTOpBIH NmOBOpa-
YHBAETCA KAaTAIIASCA OKPYXKHOCTh
BOKDYI CBOE€ro IeHTpa; CYuTarh
OpH 3TOM, 4YTO B HayanbHBIH MO-
MmenT (f=0) touka M Haxoautca
B HauaJsie KOopjaHHaT. HCKalo4uth
napaMerp ! u3 NOJYYeHHHIX ypaB-
HEHHH.

716. Kpyr pamuyca a KaTuTCH

Puc. 35. 0e3 CKOJIbXKEHHS MO0 OKPYXKHOCTH
x2 4 y2 = @? ocraBagCbh BHe ee,
Tpaektopusi HEKOTOPOH TOYKH M OKPYKHOCTH KaTAIIErocs
Kpyra HasblBaeTcs kapaunounpoh (puc. 35). BeiBeeru na-
paMeTpHUeCKHe YpaBHEHUA KAPAHOWAK, BEIOHPAs B KayecTBe
napamerpa ! yroJ HakJoHa K och Ox paaunyca HelOXBHX«
HOH OKpYJXHOCTH, NPOBEAEHHOr0 B TOUKY KacaHHg ¢ TMO-
aBuxHol, CuMTaTh NpH 3TOM, YTO B HAYAJBHBIH MOMEHT
(t = 0) Touka M Haxopurca cnpasa Ha ocu Ox. [lepeittn
K TOJASAPHBIM KOOPAHHATAM NPH YCJOBHH, UTO HalpaBJeHHe
NOJISIPHOH OCH COBNAJZAeT C MOJNOXKUTE/NbHbIM HanpaBJeHHEM
ocu abcuuce, a nojmoc Haxogurcad B Touke A. Jlokasars,
uTO0 KapAMOHMAAa eCTb uacTHHll Bum yaurku [lackana (cwm,
sajgauy 710).

717. Kpyr paauyca a Katutca 0e3 CKOJbXKEHHUA O OKpy-
KHOCTH x2 4 42 == b?%, octaBaschk BHe ee. TpaeKTopusi HeKo-
TOpO# TOUKM M OKPYMKHOCTH KaTsllerocs Kpyra HassiBaercs
sMUIUKAOHAONR (puc. 36). BriBecTn mapamerpuueckne
YpPaBHeHHs 3MHIUKAOUIAB, BHIOHpAsg B KayecTBe NapameTpa
1 yron HakJaoHa K ocu Ox panuyca HENMOABHMKHOH OKPY¥K-
HOCTH, MPOBEIEHHOr0 B TOYKY KACaHUS C NMOABMIKHOH; Cuu-
TaTh NPH 3TOM, YTO B HayaJbHbli MomeHT (f==0) Touka M
HaXonuTca cnpaBa Ha ocu Ox. Jloxasath, Y10 KapAuoHIA
(cM. sanmauy 716) ecTb yacTHHH BUA SMHUIUKJIOHABL

718. Kgyr pamuyca a KaTurcs 6e3 CKOJbXKeHHs IO OKpy-
KHOCTH X2 A= 42 == D%, ocraBasice BHYTpH Hee, TpaexkTopus
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HEKOTOPOA TOUKM M OKPYXKHOCTH KATSILIErocs Kpyra Hashbis
BaeTcs runmouukaougo# (puc. 37). BeiBecTu mapamer-
pUYeCKHe YypaBHEHH THMOLMKJOUAL, BhiOUpass B Kayecrse

Puc. 36.

Puc. 37.

napaMerpa ¢ yroa HakjdoHa K ocH Ox pannyca HelOLBHXHOM
OKPY2KHOCTH, MPOBEJCHHOrO B TOYKY KACaHHA C MOABHIKHOM,
CYHTATb [IPH 3TOM, YTO B HAYaAbHBIH MOMeHT (f==0).Tou-
ka M waxoautcs cnpasa Ha ocu Ox, [loxasaTb, YTO acTpo-
uaa (cm 3agavy 712) ecTb wacTHBIA BHJ FHIOUHKIOHIbL,



| YACTb BTOPA4
AHAJIUTHYECKASl TEOMETPHM B MPOCTPAHCTBE

TTABASG

HEKOTOPLIE NPOCTEHIIHE 3AJAYH
AHAJIUTUYECKOH TEOMETPHUMH B NPOCTPAHCTBE

§ 27. lexapTroBbnl npsIMOYroabHbie KOOPAHHATHI
B NPOCTPAHCTBE

HdexapToBa MOpsMOYyroabHas CHCTeMa KOOPAHHAT B IMPOCTPAaHCTBE
onpefienseTca 3ajaHHeM JuUHEHAHOH eAHHMUB AJNR H3MEPeHHs JJIWH H
TPEX TEpeceKalollHXCs B OAHOA TOYKE B3AHMHO MEPHEeHIHKYAAPHRIX
ocef, 3aHyMepOBAHHBIX B KaKOM-JHGO MOpsAMKe.

Touka mepeceueHus ocell Ha3bIBAaeTCS HAya/OM KOODIHHAT, & CaMH
OCH — OCcsaMM KoopaHHaT, IlepBas KOOPAHHATHAA OCb HA3bIBAETCH OCHIO

abcunce, BTOpas — OCbIO OpJAHHAT, Tpe-
Z Tb — OChIO AIVIHKAT.
Hauano xoopnuuat o6o3nayaercs GyK-
Boit O, ocH KOOpAHHAT 0003HayalTCa CO-
oTBeTCTBEHHO cuMBoJamu Ox, Oy, Oz.
Ilyete M — npousBo/bHAA TOYKA MpO-
crpauctea, My, My n M, — ee npoexunu
Ha KoopAMHaTHbie ocH (pHc. 38).
Kooprunatamu ToyxkH M B 3dnaHHO#
M,  cucreme HaskBawoTCA YMCNA:
4

% = OM,, y=OM,, z=OM,

(puc. 38), rae OM, ectb BenMYHHA OTpes-
ka OM, ocu a6cuuce, OM, — BenHynua or-
Puc. 38 peska OM, ocu opaunat, OM, — seanyu-

Ha orpeska OM, ocu annukar, Yucio %
HasbiBaeTca aGCUHCCOMN, y — OpAMHATOH, 2 — anaHkaTod ToukH M. Cume
Boa M(x; y;2) obo3nauaer, uTo Touka M HMeeT KOOpPAHHATH X, ¥, 2.
[lnockoers Oyz pasgenser Bce MOPOCTPAHCTBO Ha JBa RNOMYNpO-
CTPAaHCTBA;, TO H3 HHX, KOTOpPOE pAaclOJ0XKeH0 b NOJOMHTEJILHOM Ha-
npasjcHun ocu Ox, Ha3elBaeTcs OJHXKHHM, Apyroe — fanbHuM. Ilio-
ckocTe Ox2 TakXKe pasgenser NMPOCTPAHCTBO HA /iBa MOJYOPOCTPAHCTBA;
TO H3 HHX, KOTOpOe PpaCHONOXEHO B TIOJOXKHTEJIbHOM HanpasieHHH
oci Oy, HaspiBaercsi NMpashIM, Apyroe — JeBhM. HakoHelw, n mrockocTs
Oxy paspmenseT NMpOCTPAHCTBO Ha JBa MOJNYNPOCTPAHCTBA; TO H3 HHX,
KOTOpOE pPacrmosIoXeHO B IMOJOXKHTeNbHOM HanpaBacH¥un och Oz, gashle
BAETCS BEPXHUM, LPYroe — HHKHHM,
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Tpu nmaockoctd Oxy, Oxz u Oyz BMecTe pasfenfsioT INPOCTPAHCTBO
Ha BOCEMb yacTelf; MX HA3bBIBAIOT KOOPAHHATHBLIMH OKTAHTAMH H HyMe-
PYIOT Tak, KaKk noxasaHo Ha puc. 39.

719. TTocTpouTh (B aKCOHOMETPHUYCCKON MNpPOEKIIHH) cie-
Ayloliye TOYKM MO MX HeKapToBhIM KoopauHatam: A (3;4;6),
B(—5; 3; 1), C(1; —3; =5), 2
D(0; —3; 5), E(—3; —5; 0) 7
n F(—1; —b; —3). /4

720. Ha#ity  xoopJuHATH y /7
npoekuuit touek A(4; 3; 5), !,
B(—3; 2, 1), C(2; —3; 0) u A

{

D(0; 0; —3): 1) Ha mo- / -
ckocth Oxy; 2) HA IJIOCKOCTh B
Oxz; 3) na nmockocth Oyz; / |
4) Ha ocb abcuucc; 5) Ha ocCb '
opaHHAT;, 6) Ha OCh arIMKar. L

721, Halith  xoOpIouHATH!
TOYeK, CHMMETPHUHBIX TOY-
kam A(2; 35 1), B(5; —3; 2), Puc. 39.

C(—3; 2, —1) u D(a; b; c)

otHocurenbHo: 1) miaockoctu Oxy; 2) naockoct Oxz;
3) nmaockoctd Oyz; 4) ocu aGcuuce; 5) OCH OpAHHAT;
6) ocn anamkaT; 7) Hayana KOOPIAUHAT.

722, Jlaubl ueThlpe Bepliuunl Ky6a: A(—a; — a; — a),
B(a; —a; —a); C(—a; a; —a) u D(a; a; a). Onpenenutsb
€ro OCTaJjibHbie BEpIIIHHL.

723. B KakuX OKTaHTax MOFYT ObiTh PacHONOKeHbl TOY-
KH, KOODJAMHATHl KOTOPBHIX YAOBJETBOPSIOT OJHOMY H3 cCJje-
ayomux ycacsuit: 1) x —y=0;2) x+y=0;3) x—2=
=0;4) x4+2=0;5) y—2=0;6) y42=0.

724. B kaxux OKTaHTaX MOTyT ObITb PACHOJOMKEHB TOUY-
Ky, ecau: 1) xy>0; 2) x2<<0; 3) y2>0; 4) xyz > 0;
9) xyz << 0.

725. Hafitiu ueHtp wapa paauyca R = 3, KoTophfi Ka-
caeTcsd BCeX TpeX KOOPAHHATHBIX MJIOCKOCTEH H PaCIO/I0MKeH:
1) BOo BTOpPOM OKTaHTe; 2) B MATOM OKTaHTe; 3) B LIECTOM
okTauTe, 4) B celbMOM OKTaHTe; 5) B BOCEMOM OKTaHTE.

| ) Y/

§ 28. PaccrosaHue Mexay AByMs TOYKAMMH.
JdeneHue oTpe3Ka B NAHHOM OTHOINEHHH

Paccrosune d Mexay asyms Toukamu Mi(xi; y1; 21) u Ma(Xs; y25 22))
B NPOCTPAHCTBE ompeaensercs GopMyJon

d=V (xg= 212+ (W2 — 1)) + (22 — 2))%
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Koopnunata x, y, 2 Toukw M, KoTopas JeJHT OTPE3OK MlMZ';
OrpaHuueHHHIH TOUuKaMH M| (x1; y1; 21) 1 Mo (%2, Y2, 22), B OTHOLIEHUH A,
onpegensiorces no ¢opMyaam:

X1+ Ax, y =2 s S b ol
1+2 ° 14+4 ° T otdA

B uactHOcTH, mpu A == 1 uMeeM KOODAMHATH CEPCAMHLI JAHHOTO OT-
pe3ka:

X ==

— ity

X == H] y 2 ’ ==

X+ % 21+ 2y
2 2
726. Ianm toukH: A(l; —2; —3), B(2; —3; 0),

C(3;1; —9), D(—1; 1; 12). BeiuucauTh paccTosnie Mex-

ny 1) AnC;2) BuD;3) CuD.

727. Briuucnaute paccTOsIHUA OT Hauana koopauiatr O 1o
royek: A(4; —2; —4), B(—4; 123 6), C(12; —4; 3),
D(12; 16; —15).

728. JlokaszaTb, 4TO TPeYroJbHUK ¢ BepIIHHAMH
A@3; —1; 2), B(0; —4; 2) u C(—3; 2; 1) paBHOOeapeH-
HbII.

729, JlokaszaTb, 4TO TPEYFONbHHK ¢  BeplIMHAMH
Ai(3; —1; 6), As(—1;, 7; —2) u A;(1; —3; 2) npamo-
YTOJIbHbIH.

v 730, OnpefeanTb, eCTh JH TYIOH Yyroa CpeiH BHYTPEHHHUX

yraos Tpeyroasnuxa My(4; —13 4), Mq(0; 7; —4),
731. [lokazaTh, 4TO BHYTPeHHHE VIJBl TpPEYroJbHUKA

M(3; —2; 5), N(—=2; I; —3), P(5; 13 —1) ocTpble.

732. Ha ocn aGcuuce HalTH TOUKY, pacCToslide KOTOPO#
ot Touku A (—3; 4; 8) pasHo 12,

733. Ha ocu opauHAT HAWTU TOUKY, PaBHOYLAJEHHYIO OT
rouek A(1; —3; 7) u B(5; 7; —5).

734, Ha#itu ventp C 1 paauyc R mapoBoil NOBepXHOCTH,
KOTOpasi MPOXOANT 4epes Touky P(4; —1; —1) u xacaercs
BCEX TpeX KOOpPAMIAaTHBbIX MIOCKOCTeH.

735. Jagm Bepwuam M (3; 2; =5), Ma(l; —4; 3) u
Ms(—3; 0; 1) tpeyronbHHKa. HalTH cepeAHHB €ro CTOPOIL.

736. laun Bepuwuun A(2; —1; 4), B(3; 2, —6),
C(—>5; 0; 2) TpeyronbHHKa. BHUUCAHTL NJHHY €r0 MeldH-
aHbl, MPOBEACHHO!N U3 BepWHHH A.

737. Llentp Ts>KeCTH OJHOPOAHOrO CTEPM(H1 HAXOAUTCA

B touke C(l; . —1; 5), OAHH 43 €ro KOHLOB eCTb TOUKA
A(—2; —1; 7). Onpeneautb KOOPAMHATH APYrOro XKOHLA
CTEPIKHS.

738, Jlannl aBe Bepumuusl A(2; —3; —3), B(—1; 3; 2)
napamnejorpamMa ABCD u Touka nepeceyeHusd ero Anaro-
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naneft E(4; —1; 7). Onpeneants ABe NpyTHe BEpILIHHH 3TO-
ro napaanneaorpaMmma.

739. Jauu tpu Bepmunsl A(3; —4; 7), B(=35; 3; —2)
u C(ly 2; —3) napaanemorpamma ABCD. Haiitu ero uer-
BepTyI0 BepwinHy D, npoTHBONOMOKHYIO B,

740. Hauw Tpu Bepwunm A(3; —13 2), B(1; 2; —4) u
C(—1; 1¢ 2) napannenorpamma ABCD. Ha#itu ero yersep-
Ty10 Bepmuny D.

741. Orpe3ok MnpAMOH, OrpaHUYEHHBIH  TOYKAMH
A(—~1; 8; 3) u B(9; —T7; —2), pasnener toukamu C, D,
E, F ua narb paBHbiX yacteit. Ha#itn KoopAuHaThl 3THX
TOUEK.

742, OnpenenuTh KOOPAUHATH KOHIIOB OTPe3Ka, KOTOPHIf
roukamu C(2; 03 2) u D(5; —2; 0) paspmenex Ha TpU paB-
Hble YacTH.

743. lannt Bepmuubl TpeyronbHuka A(l; 2; ~—1),
B(2; —1: 3) u C(—4; 7; 5). Bpuucauty anuny Guccex-
TPUCL! er0 BHYTPEHHEro yria npu BepuinHe B.

744. Jlaust BepwuHel TpeyroapHuka A(ly —1y —3),
B(2; 1; —2) n C(—~5; 2; —6). Buluncaute nauny Guccek-
TPHChl €ro BHYTPEHHEro yTja NMpH BepliiiHe A.

745. B Bepwmnax terpasapa A (x4 yi; 21), B (X2 y2; 25),
C(x3; ys; 23), D(x¢ Yu; 24) cocpelOTOUEHBI PaBHBIE MAacCCHL
Haiitu KOOpPAMHATHL LIEHTpa THAXKECTH CHCTEMHBl 3THX Macc.

746. B Bepwinnax terpasapa A((xy yi; 21), Az (X2 y2; 22),
As(xs; Ys, 23), Au(Xs Yu, 24) coCcpelOTOUEHBl MACCHl My, My,
ms v m;. HaliTi KOOPAUHATHL IleHTPa TAKECTH CHCTEMBl 9THX
Macc.

747. Tlpamas npoxoxut yepe3 ABe Touku My(—1; 8; 6)
n My(3; —6; —2). Hafitn ToYky ee mepeceyeBHs ¢ KOOPAH-
HATHLIMH MJI0CKOCTAMH,



FMTABA7
BEKTOPHAS AJITEBPA

§ 29. Monsarue Bexktvopa. [Ipoekuun BexktTopa

HanpasJjieHHbIe OTPe3KH NPUHATO HA3LIBATh TaKKe TeOMEeTPHYECKH-
MH BekfopaMu¥ MM MNpPOCTO BeK10paMH. BekTOp KakK Hanpas/eHH.LIH
OTpe3soK Mbi OGyAeM Wo-NpeXXHeMY 3alHCHIBaTh B TEKcTe ABYMs 60.il-
IIAMH JaTHHCKHMHK OyKBaMu c ofweit 4epTofft HaBepXy MpH YCJXOBHH,
yTo MepBas H3 HHX 00o3HauaeT Hadasno, BTOpas — KoHel, Bekropa. Ha-
psay c 3THM MBl 6yldeM TakKXe o00603HauaTb BeKTOp OJHOH Manod
NaTHHCKOH OyKBOH MOAy:KHUDHOro WWIPHPTA,
KOTOpasg Ha uepTexax CTABHTCA Yy KoHUa
f/] CTpPeAKH,  Hs3oOpaxKaiolWed  BeKTop  (CM.

puc. 40, roe u3obpaxkeH BeKTOp @ € Hauya-

JoM A u xouuom B). Hauano sexkropa uacro
A OyIeT Ha3bBAThCA TAKKE €ro TOYKOH NpUio-
40 AKeHHUs.

’ BexTopst Ha3HBAWOTCS paBHBIMH, €CJIH
_ OHH HMEIOT OJHHAKOBBIe [JHHH, JexaT Ha
napajine’bHbiX MPAMBIX HIM HA OAHOH MPAMOH W HampaBieHH B ORHY
CTOPOHY.

Uncso, pasHoe AJAHMHe BeKTopa (nmpH 3afaHHOM Macuitabe), Hashl-
Baercsi ero MoayaeM. Moayab Bekropa a o6osHayaeTcs CHMBOJOM |al
uid a. Ecan |al = 1, To BeKTop @ HasbiBaeTCH €IHHHIHBIM.

EanHuyHBI BEKTOp, HMEWOWHA O4HMHAKOBOe HAMpPaB/AcHHE C JaHHbLIM
BEKTOPOM @, HA3bIBAeTCA OPTOM BeKTOpa a4 M 0003Hayaercs OO6LIYHO
cumBoJoM al.

INpoexkuuefs Bekropa AB Ha ocb # Ha3bIBaeTCsl 4YHCJIO, PaBHOE Be-

auudHe oTpeska Ai;B) ocm u, rge rtouka A, ABndercd NpOEKUMeld Ha
ocb # TOUKH A4, a By — npoexuHeii Ha 3Ty 0Cb TOUKH B.

Tpoekiua sektopa AB Ha ocb # of6o3Hayaercsi CHMBOJOM! np.AB.
Fcnu BekTOop 0603HaueH CHMBOJIOM @, TO €ro MPOEKUHI0 Ha OCb X TpH-
HATO 0003HauaTh: NP, a.

INpoekuus BeKkTOpa @ Ha OCb & BHpPakKaeTcs Yepe3 ero MoOAY.b
1 Yroa (p HAKJOHA K OCH & (hopMyJoH

a

Puc.

npga==|a|- cos . (1)

TIpoeKIHH MPOH3BOMBHOrO BEKTOPAa @ HAa OCH HEKOTOPOH 3a/laHHOM
cHCTeMbl KOOpJAHHAT B JAafbHefiuwreM oGosnayaworca Gyksamu X, Y, Z.

Papencrteo ]
a={X;Y; Z}
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osHauaer, yto yncna X, Y, Z 4BASOTCA 1POEKUHAMH BeXTopa Ha KO-
OpIHHATHBEIE OCH.

Ipoexunn BekTOpa HAa XOOpAHHATHBIE OCH HA3HIBAIOT TaKkKe ero
(nexkaptoBniMH) KoopnuHataMu. Ecau aanel ase Toukm M;(xi; yrs 21)
B Ma(xg; yo; 20), ABJASWOIUHECH COOTBETCTBEHHO HayaJoM W KOHLOM BeK-
TOpa a, T0 ero koopAuHatel X, Y, Z onpenensanrces no dopmynaM

X=x2-x1, Y=y2—y1, Z=22'—'21.
DopMmyna

la| =V TV E22 @)

103B0JseT MO KOOPJAHHATaM BeKTOpa OMNpeaenuTb ero MoAyJb.

Ecnu a, P, y — yrabl, Kotopbie COCTaBAAET BEKTOP @ C KONPAHHAT-
HbLIMH ocaAMH (pHC. 41), To cos 0, cos f§, cosy HasbiBaloTcs HanpaBAAlO-
LIHMH KOCHHYCAMH BeKTOpA 4.

Benepcraue dopMyanr (1) z
X = lajcos e, Y= |alcosP, Z = |alcosy.
Otciona m u3 dopmyan (2) caeayer, 4to a
cos? & 4 cos? fp + cos?y = 1.
Mocnegnee paBeHCTBO MO3BOAMET OMNPEALTHTH 7
OLHH H3 yIVIOB o, f§, Yy, €C/in H3BeCTHH JBa
APYrHx. _/x A o
748. BpluHCJIHTD MOAYJAbL BeKTOpa o v
a={6; 3; —2}.

749. Jlanp! gBe KOOPAMHATH BeK-
Topa X =4, Y= —12. Onpenenutn
ero TPEeTbl0 KOOPAWHATY Z TpPH YCIo- Puc. 41.

BHH, uTO |a| = 13.

750. anbl Touku A(3; —1; 2) u B(—1; 2; 1). Hatitu
KOOpAHHaTh BekTopos AB u BA.

751, Onpenenutb Touky N, ¢ KOTOpPO# COBMafaeT KoHew
BekTOpa @ = {3; — 1; 4}, ecnu ero wauajo coBnagaer c Tou-
koir M(1; 2; —3).

752, OnpenenuTb Hauano Bektopa a = {2; —3; — 1},
€C/IM ero KoHel coBmamaer ¢ Touko# (l; —1; 2).
753. Jlan Moayab BekTopa |a| =2 u yram o = 45°,

= 60°, y = 120°. BEIUHCAUTb NpOEKIHKH BEKTOpa @ HA KO-

OpAMHATHblE OCH.

754, BuluMCaHTL Hanparaawlllve KOCUHYCH BEKTOpa @ =
= {12; —15; —16}.

755. BbIIIHCJIIHQTb Hanpapafaoline KOCHHYCH BeKTopaaq =

3 4

={1_3; I 13

756. MoxXer JH BeKTOp COCTaBJATbH C KOOPJAHHATHBIMH
OCSIMH chaexylomue yrib: 1) o ==45° p=60° y = 120°%
2) a=45°, p=135°% y=60° 3) o=00° QB = 150°%
y == 60°?

Y



757. MoxeT ¥ BEKTOpP COCTaBJAATb C ABYMS KOOpAMUHAT-
HBIMH OCSIMH caeayowye yrasi: 1) o = 30°, f = 45°% 2) B =
= 60°, y = 60° 3) o = 150°, y =30°?

758. Bekrop cocramiser ¢ ocamu Ox u Oz yras a==120°
n y = 45°. Kakoft yron oH cocraBager ¢ ocbio Oy?

759. Bekrop a cocraBaseT ¢ KOOpAMHATHBIMU ocsiMH Ox
1 Oy yrabl o = 60°, B = 120°. Beluuciuth ero KOOpAHHATHL
npH ycaoBuu, uto |a| = 2.

760. OnpeneauTts KoopAuHATbl TOuKH M, ecqau ee paguyc-
BEKTOP COCTABJseT C KOODAHHATHBIMH OCSMH OJMHAKOBbIE
YIJB 4 €r0 MOAYJab paBeH 3.

§ 30. Jluneiinvle Onepauuy HaA BEKTOPaMH

CyMMmoit a4 b aByxXx BekTOpoB @ M b Ha3biBaeTCsa BEKTODP, KOTO-
Db MJCT W3 HAuaJa BeKTopa @ B KOHell BeKTopa & 1npH yCIOBHH, YTO
BeKTOP b MpWIoMeH K KOHUY BeKTopa a (npaBuiao TpeyroapuHka) I[lo-
CcTpoeHHe CyMMbl a + b u306paXxeHo Ha puc. 42.

4] a*"

a

Pue. 42. Puc. 43.

Hapsiny ¢ mpaswuioM TpeyrosabHHKA 4acTo MNOAB3YIOTCSH (PABHOCH.Ib-
HhIM €eMYy) MpaBHJAOM Mapa.dedorpaMMal eciH BeKTOpo 4
H b npuRelenH x ofuleMy HauaJ1y H Ha HHX MOCTPOEH MADPA/IENOrpaMM,
TO CyMMa @ + b ecTb BeKTOp, COBMALANIIHA C QHATOHAJDbIO 3TOro na-

. pangjenorpaMma, HIyUeR H3 OoOILIero Ha-
yasia a ¥ b (puc. 43). OTcrona cpasy cue-
ayer, yto a + b = b 4«4

Crioxenue MHOTHX BEKTOPOB NPOH3BO-
AMTCH TpH  MOMOUIM TOCJAeZ0BATEILHOrO
MPHMEHEHNHN NP&BHJIA TPEYTOJAbHHKA (CM.
puc. 44, rne H300pa’keHO NOCTPOEHHE CyM-«
MBI YeTHIpeX BeKTopos 4, b, ¢, d).

Passoctbic @ — b 1IBYX BexTopoB
H 0 Ha3nBaeTCAd BEKTOD, KOTOPHH B CyM«
Me ¢ BekTopoM b cocraBiser BexkTop d.
Ecaun nBa Bextopa @ u b npusegeHn X

Puc. 44. obuweMy Hagasay, TO PAasHOCTh HX a4 —b

eCTh BEKTOp, HAVIIHH H3 KOHLA b («BhIYHs

TaeMoro») K KoHUy a («yMexbliaemoro»). JlBa BexT10pa paBHoW JaHe
HHi, JexXaulke Ha OJHOW NpPAMOH M HANpaB/eHHHE B NPOTHBONON0XKHEIE
CTOPOHE!, HA3HIBAIOTCA B3aUMHOOOPATHBIMH: €CJH OIHH - U3 HHX 060«
8Haueil CHMBOJIOM @, TO Jpyroi ofo3HasaeTca CHMBOAOM ~—& Jlerko
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BUAeTh, utTo a—b = a 4 (—b). Taxum oGpasoM, NOCTPOEHHE pPa3Ho-
CTH PABHOCHIbHO NMPHOAaBJACHHIO K «yMEHbUlaeMOMY» BEKTOpa, 0OpaTHO-
rO «BBLIUHTAEMOMYS,

ITpousBenenneM o4 (HJIH TaKKe ao) BeKTOpa @ Ha YHCIO O HA3BI
BAETCs BEKTOP, MOAYJb KOTOPOr0 paBeH NPOU3BeNEeHHI0 MOIAyas BeK-
TOPa @ Ha MOAYJb UHCJAa € OH napajiened BeKTOPY ¢ WIH JeXHT
C HHM Ha OJHOM MNpAMONH H HANPaB/JeH TAaK Ke, KAK BEKTOp ¢, ecaH
O — YHCJIO TNOJMOKHTENbHOe, W MNPOTHBONOJOXHO BEKTOPY 4, eClIH o —
YHCIO OTPHLETENbHOE.

CnoxeHHe BEKTOPOB H YMHOXEHHE BeKTOpa Ha 4YHCJIO Ha3biBAOTCA
JUHEeHHBIMH ONepaLuaAME Hal BEeKTOpaMH.

ViMeioT MecTO C/ledyiolHe JBE OCHOBHBE TeOopeMbl O TPOeKLHAX
BEKTOPOB:

1. TIpoexups cyMMbl BEKTOPOB Ha KaKylo-HuOyAb OCb paBHa CyMMe
HX NPOEKUHH Ha 3TY Ke OCh:

np, (a] -1 a, e I o an) =Pyl -1- np,as 4.0 np,an.

2. TIpn yMHOXEHMH BEKTODa Ha YHCIO ero NpPOeKiHs YMHOXaercs
da TO e YHCNO:

np, (ca) = o np,a.
B 4acTHOCTH, ecJH

a={Xy; Vi 2}, b={Xy Yy Z,}}
at+b={X+X Vi+Yy 2,42}

TO

a—b={X —~Xp Y1 =Yy Z, — 2o}

Ecan a={X; Y; Z}, o mas nmoGoro yucna o

aa = {aX; a¥; aZ}.

BekTOpEL, JexKaline Ha OAHOH NPAMON HJIM HA NapaNNeNbHLIX fPs«
MbIX, HA3bIBAlOTCS KOJJMHHEAPHBIMH, [IPH3HAKOM KONIMHEAPHOCTH JBYX
BEKTOPOB

a={Xp Y Z)}, b={Xy Yy Zj}
aBJiserca HpOHOpﬂHOHaanOCTb HX KOOpILHHaT:

Xy Yy _Zy
R PR A

Tpofixa BexTOpoB i, [, R HaskBaercs KOOpAHHATHHIM Ga3wcoM, ecau
9T BEKTODPH YAOBJETBOPAIOT CICAYIOLIHM YCJAOBUAM:

1) Bektop i sexur Ha ocH Ox, BekTop j—Ha ocn Oy, BekTop
k —ua ocu Oz;

2) xaxnuf u3 BekropoB I, j, B Hanpas/seH Ha cBoedl OCH B MOJNO-
JKHTEILHYIO CTOPOHY;

3) BekTOpH i, J, kB = eaunnuHbe, T. & |i|=1, |j|=1, |k|=1,
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KakuMm 661 HH OB BEKTOD d, OH BCerza MoXeT OblTh PA3JOKeH
no Gasucy i, j, B, T. e. MoxeT GHITh NPEACTaBJEH B BHIE:

a=Xi-{-Yj-+ Zk

xoaq)q:nunemu 3TOr0 Pa3JOXEeHHS ABJAIOTCA KOOPAHHATAMH BEKTOPa @
(r. e. X, Y, Z cyTb NPOEKUHH BEKTOPA @ Ha KOOPAHHATHBIE OCH).

761, ITo nmaHHBIM BeKTOpPaM @ H b NOCTPOHTH KamXK Il
H)S caenyomux BekTopoB: 1) a-+b; 2) a—b; 3) b~a;
4) —a—b.

762. Hauw: |a|=13, |b|=19 u |a+ b|=24. Buouu-
cauth |la—b|.

763. anwi: |@|==11, |b|=23 u |a — b|=30. Onpe-
neautb |a+b].

764. Bekropnl @ ¥ b B3aHMHO NepNeHIHKYJASPHH, OpH-
yeM |@|==5 u | b|==12. Onpenenuts |a-+ 6| u |a—>b|.

765. Bektopn @ u b o6Gpasyior yroa ¢ =60° npuuem
la|=5 n |b|=28. Onpenesuts |a+b|u|a—25b]|.

766. BexkTopu @ u b obpasyior yroa ¢ == 120° npuyem
|a| =3 u |b] =5. Onpenenurs |a+b| u |a—b|.

767. KakoMy yCJOBHIO [OJIXKHB YIOBJETBOPATb BEKTOPHI
a B b, urobb HMeJH MeCTO CJaelylouiHe COOTHOLUEeHHS:
Dla+b|=|a-bl;2)|a+b|>la—b|;3)|at+b|<|a—b|.

768. Kaxkomy YC/AOBHIO HOJXKHL YIOBJETBOPATH BeK-
TOpH @ u b, uTOGB! BEKTOp @ -+ & Jesua NOmoJaM yroJ
MexX/J1y BeKTopaMu & u b.

769. ITo naHHBIM BeKTOpaM @ W b MOCTPOUTL KaxKIhi

W3 CcJaeqyiolHx BexkTopom: 1) 3a; 2) —%b; 3) 2a+%b,
4) —a—3b

770. B tpeyroabhuke ABC Bektop AB=m u BEKTOp

AC =n. TIoCTpOHTh KaXKIHH H3 CJELYIOUIHX BEKTOPOR:
m+n, m-—n n—m m-+n
l) 2 ’ 2) ) ’ 3) '_2""—’ 4) - 9

o |
B KAUeCTBe MACIUTA0OHOH eXHHHILbI -2-1 n|, MOCTPOHTb TAKKe
BEeKTOpH: b) |n|lm+|m|n; 6) |n|m—|m|n.
771. Touka O sABJfeTCA LEHTPOM THAKECTH TPEYroJb-

nuka ABC. IloxkasaTh, uto OA + OB+ OC =0.
772. B npasuspHoM nsatuyronbHuke ABCDE 3ananwbl

BEKTODHI, COBNAJAIONIHE C eF0 CTOPOHAMH: AB=m, BC=n,
CD = =D, DE=gn EA=r. HOCTpOHTb BeKTOpbl )m—n +

-+ p— q+r,2)m+2p+-——r, 3) 2m~+ 5 n—3p q -+ 2r.
120
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773. B mnapamnenenunene ABCDA’B’C’'D’ (puc 45)
8ajlaHBl BEKTODHI, COBRajaioline ¢ ero pe6pamu: AB =m,
AD=n un AA’ =p. Ilocrpouts Ka- o

XKIbIH U3 CHAeAYIOIUMX BEKTOPOB: ' g
1 ! ! ' (
) m+n+p; 2 mtntgp; jk ; 7|
l 1 '
3) gmt5ntp, 4 m+tn—p; :
I
‘ l !
5) —m—n+5p. ‘w_q____,___/ .
774, Tpu cunet M, N u P, npu- :.’_.__._/
JOKEHHBIE K ONHOH TOuKe, HMelT 4 m B
B3aHMHO MEpNeHIHKYJApHble Hampa- Puc. 45.

BiaeHuda. OmnpenesiuTh BeJHYHHY HX
paBHojehcTByower R, eciaH u3BecTHo, uto |M|=2 kI,
IN|=10xkl" n |P|=11 kI.

775, J1auw npa Bektopa @ =={3; —2; 6} u b ={—2; 1; 0}.
OnpenesuTh MPOEKLUHH HAa KOOPOHHATHBIE OCH CJIeIYIOLIHX

sexTopos: 1) a+ b; 2) a—b; 3) 2a; 4) —% b; 5) 2a-3b;
6) %a—b.

776. TlpoBepuTb KOJJIHHEApHOCTh BEKTOPOB @ =
={2; —1; 3} n b={—6; 3; —9}. ¥YcraHoBuTh, KaKoO# H3
HHX JJMHHEe APYroro M BO CKOJILKO pa3s, Kak OHH Hampas-
JIEHHl — B OOHY HJIH B NPOTHBOMOJIOXKHbBIE CTODOHEI.

777. Onpenenuts, NPH KAKUX 3HAYEHHAX O, B BEKTOPH
a=—2i+43j+Ppk u b=qai—6j -+ 2k KonMNMHHEADPHHI.

778. Ilpomeputh, yTo UeTnipe TOukH A (3; —1; 2),
B(l; 25 —1), C(—1; 1; =3), D(3; —5; 3) cayxar sep-
MIHHAMH TpameluH.

779. Jaum touku A(—1; 5; —10V B(5; —7; 8),
C(2; 2, —7) u D(5; —4; 2). IIpoBepuTs, UTO BEKTOPH AR
n CD KOJJAUHeapHbl; YCTAHOBHTh, KAKOH W3 HHX HJHHHee
IpPYroro W BO CKOJIbKO pa3, KAK OHH HANPaBJEHbH — B ORHY
HJd B MPOTHBOIMOJIOKHBIE CTOPOHHI.

~780. Hafitu opt Bekrtopa a=={6; —2; —3}.

781, Halitu opt Bektropa a={(3; 4; —12}

782, OnpenenHTh MOXYJH CYMME! H Pa3HOCTH BEKTOPOB

={3; —5; 8} u b={—1; 1; —4}.

783. JlaHo pa3JoxeHHe BekTopa ¢ mo 6asucy i, j, k: c =
= 16 — 15§ -+ 12k. OmnpegesuTh pasyoXKeHHE IO 3TOMY
xe ©6asucy Bekropa d, NapasyIeJIbHOrO BEKTOpDY € H

121



NPOTHBOMNOJIOKHOTO ¢ HUM HANpaBJeHHS, NPH YCIOBHH, YTO
|d|=75.

784. JIBa BekTopa a={2; —3; 6} u b={—1; 2; —2}
NPHJIOXKEHB K OZHOH Touke. OnpefesuTh KOOPJHHATH Bek-
TOpa €, HAIPaBJEeHHOr0o MO OHCCEKTPHCE YrJa MeXIY Bek-
TOpaMH @ H b, mpu ycaosuu, 4TO | |=31) 42.

785, Bektopst AB={2; 6; —4} u AC={4; 2; —2}
COBNANAIOT CO CTOPOHAMH TpeyroabHika ABC. Onpegenutsb
KOODJAHHATHL BEKTOPOB, IIPHJOMXEHHBIX K BepUIHHAM Tpe-
YroJIbHHKA B COBMAJalolNX ¢ ero Mepguanamu AM, BN, CP.

786%), Jloxa3aTh, YTO eCJH p U g — KaKHe YrogHO He-
KOJI/IHHeapHBle BeKTOPHI, TO BCAKHH BEKTOD, JeXKaLIWH B HX
ILIOCKOCTH, MOKeT OBITh IIpejJcraBJ/ieH B BHIe: a==ap-}-fq.
Jloxka3aTh, 4YTO HHcJaa & H P Bek-
TOpaMH @, p U ¢ onpejesioTcs
oxHo3HauHo. (IIpencTaBsenne Bek-
TOpa @ B BHAe a&==ap <+ g HA3H-
BaeTCAd pasfoKeHHeM ero mo Ga-
3uCy P, q; Yucja o u f§ Ha3BIBAIOT-
¢ KO3 UIHCHTAMH 5TOr'0 pas’so-
XKEeHH.)

Hdoxasareanctro, [lpuseaem
BeKTOPH @, p B ¢ K OoOWeMy Hauaay,
KoTopoe o6o03HayuMm Gykeoi O (puc. 46).
Konen, BexkTopa a o6ospauynM Oyxsofi A. Uepe3 Touxy A npomensem
npsMylo, NapainteldbHylo BeKTOPY ¢. TouKy MepecedeHusl 3TOH npamoft
¢ JHHMel meACTBHST BeKTopa p 0503HauMM uepe3 A, AHAMOrHYHO, MPo-
BOASl uepe3 Touky A npsaMylo, NapasaeNbHYI0 BeKTOPY p, MOJYUHM

B NIeDeCeYeHHH C JUHHeH NeHCTBUS BeKTOpa ¢ TOuky A,
[TIo npaBuJay napanjesorpaMma HNOJyUHM:

a=0A4=04,+ 04, (1)

Puc. 46,

Tak Kak BeKTODH OA,, H p JeXaT Ha OZHOH MPAMOH, TO BEKTOD OAp
MO¥XeT OHTb NOJAYyueH YMHOXEHHEM BeKTOPa p Ha HEKOTOpOe UHCIO «
OAp==ap. (2)
AHaNOrHYHO
0A,=Pgq. 3)

M3 pasencrs (1). (2) n (3) noayuaem: @ = op -+ 9. Tem camum
BO3MOXHOCTb TPe6yeMOro pasJoxeHus Aokasana. Ocraercs A0Ka3aTs,
yro Ko3dduuHenTH ¢ H § STOr0 PA3IOKEHUS ONPelea0TC OIHO-
3HAYHO.

*) 3apnayn 786 m 792 cywecTBeHHH AJNA NPAaBHJABHOrO NMOHHMAHUS
ocTaJbHLIX 3ajay. Peiuende nepsQi H3 HHX S8Jech MPHBOXHTCA NOJ-
HOC'AbEO.
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TTpennonoXuM, 4TO BEKTOD @ HVEET JBa PA3NOKEHHT!
a=ap+fg. a=0op+pfa,
H, HanpuMep, o’ = o BruuTas NMouseHHO OAHO M3 IAPYroro, HoJdyuyaem:

(@=—a)p+ (@ —B)g=0 wm p== g,:i q.

Ho 3T0 paBeHCTBO 03HAYaeT KOIHHEAaPHOCTh BEKTOPOB p H g, KOTOpLIE,
0f5aKo, MO YCIOBHIO FBMNSIOTCH HEKOMIHHEapHbIMH. C.eaoBarelibHo,
HEDAREHCTRBO G =% 0. HEBO3MOMHO. AHAJOTHYHO JOKA3HIBASTCH, 4TO
HeBO3MOXHO HepaBeHcTRO B’ %= f. Takum ofpasom, a’=a, B =4,
T. € JBYX Pa3/HUHBIX Da3JOXKEHHH ONHH M TOT XK€ BEeKTOD HMeTh He

MOXeT.

787. Ha nJockocTH JdaHH [Ba Bektopa p={2; —3},
g ={1; 2}. Ha#itn passoxenue BekTopa a={9; 4} no Ga-
3UCY P, 4.

788. Ha mnJockocTH jpaHel Tpu BekTopa a=={3; —2},
b=1{—2; 1} u e={7; —4}. OnpeseanTp pasjoxKeHHe KaK-
IOr0 H3 3THX Tpex BeKTOpOB, NMpPHHHMAS B KayecTee Ga-
3uca JBa IPYTHX.

789. Jauw TpH Bektopa a={3; —I1}, b={1; —2},
¢={—1; 7}. OmnpenenuTbh pasJoKeHHe BeKTOpa p=a +
-+ b+ ¢ no Gasucy a, b.

790. ITpuHuMas B KauyecTBe Oasuca BeKTOpbe AB =15

n AC = ¢, COBNajalollKe CO CTOPOHAMH Tpeyroanuuka ABC,
onpejeauTh DPasJOXKeHHe BEKTOPOB, NMPHJOIKEHHLIX B Bep-
IIHHAX TPEYroJbHHKa H COBNAJAIOLHX C €ro MeJHaHaMH.

791. Ha naockoctH pmaHm ueThipe Touxun A(l; —2),
B(2; 1), C@3; 2) u D(—2; 3). Onpegeantrs pasiokeHue
BektopoB AD, BD, CD u AD + BD + CD, npunnamad B kaue-
crBe Gasuca BexTopel AB u AC.

792. JlokasaTh, UTO eCJH P, § H F — KaKHe YrojHO
HeKOMIIJTAaHADHBIE BEKTOPH ¥), TO BCAKHH BeKTOp & Mmpo-
CTpaHCTBA MOXKeT OHITh MNpeiCTaBJeH B BHAe: & ==ap -
- Bg + vr. Joxasarh, uTo 4Hcaa o, ), ¥ BEeKTOpaMu a4, p,
g u ¢ onpefeJsiorces ogHosHauHo. ([IpeacraBienue Bex-
Topa @ B BHAe a=ap + ¢ + yr HasdsiBaeTca pasJoxe-
HueM ero no 6asucy p, q, r. Hucna o, f 1 y Ha3pBaOTCA
K03bUIHEHTAMH 3TOr0 Pa3JOXKeHHs.)

793. Hauwl Tpu BekTopa p = {3; —2; 1}, g ={—1; 1; —2},
r=={2; 1; —3}. Hafitu pasnoxeHue Bekropa ¢ =={11; —6; 5}
no 6asucy p, ¢, r.

*) Tpu BeKTOPa HA3bIBAIOTCA HEKOMIIZHAPHLIME, €C/IH NOCTEe HPH-
BeJeHHA K OOLIEMY HauaJy OHHM He JexaT B OJHOH NJIOCKOCTH.
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794, Nanu ueThipe Bektopa a ={2; 1; 0}, b ={l; —1; 2},
c={2; 2, —1} ud={3; 7; —7}. Onpenenurb pasyoxeHHe
KaXKAO0r'0 H3 3THX YeThipeX BEKTOpPOB, IPHHHMASA B KauecTse
Gasuca TpH OCTaNbHBIX.

§ 31. CkansipHoe nmpoH3BeLeHHE BEKTOPOB

CranapHHM npoH3BeJeHHEM JIBYX BEKTODOB Ha3HIBAETC HHCJO,
pPaBHOE MPOMU3BEJEHHIO MOAYJeH 5THX BeKTOPOB Ha KOCHHYC yria MeXny
HHMH.

CkasnsipHoe npoH3BeleHHe BEKTOPOR a, b ofGo3pmayaercs cHMBO-
JoM ab (MOpPANOK 3amuCH COMHOXHTeJNeit Gezpasninued, T. e. ab = ba).

Ecnn yron Mexay BekTopaMH a, b 0003HauHTb yepes @, TO WX
CKansgpHOe MPOH3BEJleHHe MOXKHO BbipasHTh (oOpMyJoi

ab={al:{b]|-cosq. (1)

CKaJsipHOe NpPOH3BeJIeHHe BEKTOPOB @, b MOXKHO BhHIPa3sUTh TaKKe
dbopMyJIoH
ab=\|a|-np, b, uaw ab=|b|-np,a

Hs dopmymst (1) chenyer, uro ab>0, eciu @ — ocTpHit yrona,
ab <0, ecan yroa ¢ — tynol; ab==0 B TOM H TOJbKO B TOM CJyuae,
KOrjia BeKTOPH @ H b mepneHIHKYJfApHH (B 9acTHoOCTH, ab =0, ecan
a=0 uiu b=0)

CxanspHOe MNPOH3BeJeHHEe @@ HAa3KBaeTCsd CKaliDHBIM KBaapaToM
BekTopa ¥ oboszHauaercs cuMmBogoM a? M3 dopmyas (1) caegyer, uTo
CKaJIApubifi KBaJpaT BEKTOPA PaBeH KBaJIpaTy ero MOAYJIS:

al=|al
Econ BekTope @ W b 3anaHH CBOUMU KOODAHHATAMH:
a={X; Y Z,}, b={Xy Yy Z,},
TO HX CKAaJaPHOe MpouzBefeHHe MoXKeT OBITb BRIYHCIEHO 1O GopMmyae
ab=X,X,+Y Y+ 2Z,Z,.
Orciona caenyer Heo6XONHMoe H JOCTATOYHOE YCJIOBHE NEPHEHAUKY«
JISIPHOCTH BeKTOPOB:
X Xo4+Y Yo+ 21Z,=0.
Yron ¢ MexAy BeKTOPaMH
a=X; Y3 Z} u b={Xy Yy Zy)

ab
naerca GopmysaoR coscp=w., HJH B KOOpIAHHATAX

X\ Xo+YYod 2,7, ,
Vi+ri+ 8 VE+1i+2]

[Mpoeruus npoussosbHoro Bekropa 8 =={X; Y; Z} Ha Kaxyi0-HHGYIn
ocb u onpexeaseTca GopmyJiol

npy S = Se,

€Os @ ==
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rje e — eIHHHYHHE BEeKTop, HanpaBJeHHEE mo ocH #. Ecm panm
yrae @, B, y, KOTOPHE OChb # COCTARJAET ¢ KOODAHHATHBIMH OCSMH,
To e={cosa; cosP; cosy} H Qa7 BLHIYUCTEHHR NPOEKUHH BEKTOpa 8
MoXeT CJIYKHTE dopMyaa

np, S=Xcosa +YcosP -+ Zcosy.

795, BekTophl a u b o6GpasyloT yroia q)=%n; 3Has, UTO

la|=3, | b|=4, suuncaurs: 1) ab; 2) a? 3) b% 4) (a+-b)%
5) (3a — 2b) (a - 2b); 6) (@ — b); 7) (3a 4 2b)2.
796, BekTopH a u b B3aHMHO NepNeHAUKYJSADHBI, BeK-

n
TOp ¢ 0GpasyeT ¢ HHMH YIJIB, PaBHHE —; 3Hasd, 4To |@|=

=3, |b|=5, |c|==38, -Buiuucauts: 1) (3a — 2b)(b 4 3c¢);
2) (@ + b+ c); 3) (a4 26 — 3c)
797. doka3arth anaBeJmHBOCTb tToxkaecrsa (a + b)® 4-
)

+ (@ —5)?=2(a?+ b°) U BHACHHTh €ro reOMETPHYECKHI
CMBICJT.

798. oxa3aTh, uTo — ab < ab < ab; B Kakux Cayyasx
3Jech MOXET HMeThb MECTO 3HAK paBeHCTBa?

799. Cunras, YTO KaXJIblli U3 BeKTOpoB &, b, ¢ oTau-
yeH OT HyJsl, YCTAHOBHTb, NPH KAKOM HX B3aHMHOM pac-
MOJIOYKEHHH CIpaBeAJHBO paBeHCTBO: (ab)c==a(bc).

800. [laHb enHHHYHBlE BEKTODPHl @, b W ¢, YIAOBJ/JIETRO-
psiolie yCaoBuO @+ b+ ¢=0. Buuucaurs ab-+be+-ca.

801. IlaHw TpH BekTOpa &, b H ¢, yIOBJAETBODPSAIOUIHE
yeaoBHw a+b—+¢=0. 3Has, uro |a|=3, |b|=1
U |c|=4, BouucauTs @b -} be + ca.

802. BexTopnl @, b, ¢ nonapHo o6pasywoT APYr ¢ Apy-
roM YrJbl, KaXjabli H3 KoTtopeix paBeH 60°. 3uHasg, urto
lal=4, |b|=2 u |c|=6, onmpegesutb MOLYy.Jb BeKTOpa
p=a-+b-c.

803. Jlamo, uto |a|=3, |b|=25. Onpegenursb, npu
KaKOM 3HAyeHHH o BEKTOpH & - ab, @ — ab OyayT B3aHMHO
neprneH UKy IS PHHL.

804. KakoMy ycJ/OBHIO JOJIKHBl YHOBJETBOPSTH BeK-
TOpPH @ H b, UTOOBI BeKTOp @+ b OB NepHeHAHKYASAPeH
K Bexktopy a — b.

805. Jloxasarb, YTO BEeKTOp p == b (ac) — c(ab) nepnen-
JHKYJSIpeH K BEKTOpy 4.

b
806. Joka3aTb, 4TO BeKTOp p=b — a‘(ﬁ ) neprneHgu-
KyJsipeH K BEKTOpY &. .
807. JJaubl Bektophl AB=0 n AC =¢, cornamawmue
co cropoHamu TpeyroaoHHka ABC. HailTh pasnoxeHue mno
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Oasucy b, ¢ BeKTOpa, NPUJOKEHHOTO K BepliHHE B sToro
TPeylroJbHHKA M COBMANAIONIETO C ero BHCOTOi BD.

808. BeKTopr\a U b obpasyior yroJ Q=% 3Has, uTO

la|= 1/3, |b|==1, BLIUHCJUTD YIOJ o MEXIY BEKTOpPaMH
p=a+buqg=a—5b. :

809. BriuucjauTh TYUOH yroJs, o6pa3oBaHHHA MenHa-
HaMH, NPOBEJEHHBIMH H3 BePUIHH OCTPHIX YIJIOB PaBHO-
GelpEeHHOrO NPAMOYTOJBHOTO TPEeYroJbHUKA.

810. OnpeaesuTh reoMETpPHYECKOe MeCTO KOHLOB Iepe-
MEHHOT'O0 BEKTOpa X, €CJH ero Haya/Jo HAXOJAMTCH B AaH-
HOH Touke A H BeKTOp X YLOBJETBODPSIET YCJAOBHIO Xd==q,
Ioe @ — NAHHE BEKTOp H O — LAHHOE YHCJO.

811. OnpeneJuTbh reOMETPUYECKOE MECTO KOHLIOB mepe-
MeHHOro BeKTOpa X, €CJH ero HauaJjo HaXOAuTcsl B JAH-
HOd TOUKe A H BEKTOD X YAOBJETBOPSET YCJOBHIM X@ ==,
xb =0, rie @, b — paHHble HEKOJNJHHeapHbIE BEKTOPH M «,
f — naHHBIE YHCTA.

812. Jlaue Bektopsl @ ={4; —2; —4}, b={6; —3; 2}.
Boiuncauts: 1) ab; 2) Va? 3) V% 4) (2a — 3b) (a + 20);
5) (@ + by 6) (@ —b).

813. BHUHCJAHTH, KaKylo paboTy NPOWU3BOAUT CHJA
F={3; —b; 2}, xorma ee TOYKA IPUJONKEHUA Tepeme-
HiaeTcsl U3 HayaJa B KOHel Bektopa s(2; —5H; —7)%).

814. Jdaunt Touku A(~1; 3; —7), B(2; —1;5) u
C(0, 1; —5). Bpuucauts: 1) (2AB —CB)(2BC +- BA);
2) VaB 3) _\{A_C_z_;__4) HAaUTH KOODAHHATH BEKTOPOB
(ABAC)BC u AB(ACBC).

815. BLuuCJHHTh, Kakylo paboTy HPOH3BOAHUT CcHJA
f=1{3; —2, —b}, Korma ee TOYKA NPUJOKEHHA, LBHrafACh
npsMOJHHeHHO, mepeMemaerca U3 noJoxeHua A(2; —3; 5)
B nosoxeHne B(3; —2; —1).

816. Jdauw Tpu cunsl M={3; —4; 2}, N={2; 3; —5}
u P={—3; —2; 4}, npujoxeHHHE K OIHOH TouKe. BhI-
YHCJIHTh, KaKyio pafoTy NPOH3BOAHT paBHOJeHCTByOLIAS
5THX CHJ, KOrjJa ee TOUKA NPHJIOKEHWd, LBUCASCH NPAMO-
JduHeliHO, NepeMemiaercd u3 nogoxenuas M, (5; 3; —7)
B nogoxenue M,(4; —1; —4).

*) Ecau BexTop f H3obpaxaeT CHJIY, TOuKa TMPHJIOKEHHS KOTOpPO#H
nepeMellaeTcs M3 HauaJa B KOHel, BeKTopa §, TO paboTa @ 3TOH cuau
onpeleseTC PAaBEHCTBOM

= fs.
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817. JlaHBl BepIIMHB 4YeTwipexyroabHuka A(l; —2; 2),
B(l; 4;,0), C(—4; 1; 1) u D(~b; —b; 3). JlokazaTh, 4TO
ero auaroHaaun AC u BD B3auMHO mepneHJHKYJSpHHL.

818. Onpenenuth, IOpH KaKOM 3HAUEHHH O BEKTOpH
a=ai —3j+2k u b=1i- 2j — ok B3aUMHO NEpIEHIUKY-
JSPHBL.

819. BLYHCJIHTH KOCHHYC yrJ/a, O0pa30BAHHOTO BCKTO-
pamu a@={2; —4; 4} u b={—3; 2; 6}.

820. [daHn BepIHHB TpeyroabHuka A(—1; —2; 4),
B(—4; —2;0) u C(3; —2; 1). OnpeseauTs ero BHYTpPeHHHUIl
yroJ npu BeplluHe B.

821. Jlanuet BepliHHB TpeyroasbHuka A(3; 2; —3),
B(5; 1; —1) u C(l; —2; 1). Onpemeautb ero BHeIIHHUIH
yroJ npu Bepilinte A.

822, anmcnuB BHYTpeHHHE  VIJBl  TpPeyroJabHUKa

A(l; 23 1), B3, —1;7), C(7; 4, —2), ybeantnes, 4To 3TOT
TPEYroJbHUK paBHo6e,1peHHbm

823. BekTop x,KOJUIHHeaprIH BeKTOpy a@=={6; —8; —7,5},
o6pasyetT ocTphlii yroa ¢ ocbio Oz. 3Has, 4TO |x|—-50,
HANTH ero KOOPIMHATHL.

824, HauTH BeKTOp X, KOJJHHEapHHIH BeKkTopy a=
= {2; l; —1} u ynoBJeTBOpAOMmMUA YCJOBHIO x@ == 3.

82F, BekTop X, NepHeHIHKYJAPHBI K BekKTOpaM a==
=3i + 2j + 2k u b= 18i — 22j — Bk, odpasyer c ocbio Oy
tyuoft yros. HafiTu ero xoopauHarsl, 3Had, 410 | x|= 14.

826. Hafiru BekTOp X, 3HAs, YTO OH HEPHEeHAHUKYJAApen
K BektopaM a=={2; 3; —1} u b={1; —2; 3} u ynosJec-
TBOPAET YCJOBHIO x(2t—]+k)=—6

827. Ilaunl nBa BekTopa: @ ={3; —1;5} u b ={1; 2; —3}.
Ha#TH BEKTOD % iIPH YCJIOBHH, YTO OH nepnermmympeﬂ
K ocu Oz W YIOBJETBOPSIET YCJAOBHAM: x@ =9, xb =

828. IaHwl Tpu BekTopa: a==2i—j- 3%, b—z-—-
—3j4+2k u e=3i-+2j —4k. Haiitu BEeKTOp X, yIOBJE-
TBODSIOWME yCJaOBUHAM: X&@==—D, xb=—11, xc==20.

829. Haifitu npoexuuio BektTopa 8 ={4; —3; 2} ua ocp,
COCTABJSAIIUIYI0 ¢ KOOPAHHATHBIMH OCAMH pAaBHBIE OCTpPhie
VTJIHL. _

830. Hafitn npoekuuio sextopa 8= {V?2; —3; —5} na
OCb, COCTABJIIIOLIYID ¢ KOOpAMHATHRIMM ocamu Ox, Oz
yrasl a=45°, y=60° a ¢ ochio OJ—OCprIH yron[&

831. Jlauw nme Touku A(3; —2), B(2; 5 ~-2).
Ha#itu npoeknuio Bexropa AB Ha OCb, COCTABJISTIOIYIO
¢ koopiuHaTHbIMH ocaMH Ox, Oy yram o==60°% §==120°,
a ¢ ocplo Oz — Tynoi yroa y.
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832, BhuHC/AHTR NpoeKuuio Bektopa a=1{5; 2; b} Ha
och BekTopa b={2; —1; 2}.

833. lauwl Tpu Bektopa: a=3i—6j—k, b=i+
+4j—5k u e¢=3i—4j+ 12k. Buwuucaurs np,(a -+ b).

834, [laub Tpu BekTopa: @ ={l; —3; 4}, b ={3; —4,; 2}
u ¢={—1; 1; 4}, Bouucaure 1p,, @.

835. JlaHnl Tpu Bektopa: a=—2i+ j-4-k, b=i-5j
u ¢==4i - 4j — 2k. Boyucaunts 1np,(3a — 2b).

836. Cuna, onpeneasiemass BektopoM R={l; —8; —7},
pas/oxeHa MO TPeM HaMpaBJCHHAM, ONHO H3 KOTOPHIX
3alaHo BekTOopoM @ ==2i -+ 2j 4 k. HaliTn cocraBJaswomyo
ciuabl R B HampapJIeHHH BeKTOopa 4.

837. Iauu nse Toukn M(—5; 7; —6) u N(7; —9; 9).
BhIYHCIUTh OpOeKUHIo BekTopa a=={l; —3; I} Ha och Bek-
tTopa MN.

838. Ilaum Touku A(—2; 3; —4), B(3; 2; 5), C(1; —1; 2),

D (3; 2; —4). Buuncauth npzpABL.

§ 32. BekTopHOE NpoOH3BeLeHHE BEKTOpPOB

BexkTOpPHHMM NpPOH3BeIeHHeM BeKTOpPa @ HA BeKTOD b Hasmpaercs
pexTop, o6o3HauaeMuf cuMposoM [ab] u ompemensieMbifl CJIenyOMLHMH
TpeMs YCJAOBHAMH:

1) Monyas Bektopa [ab] pasen |a|-|b]|sing, rae @ — yroa
Mex ]y BeKTopaMu a ¥ b;

9) sekTop [ab] nepmeHAMKYJASPeH K KaXXKIOMy H3 BEKTOPOB @ K b;

3) wanpapaense BeKTOpa [ab] COOTBeTCTBYeT «npaBuJy NpaBof
pyku». DTo 03HAyaer, YTO €CAH BEKTOPH a, b u [ab] npusenenn
K O0leMy Haudaay, TO BekTOp |ab] noaxen OwTb HanpasJeH Tak, Kak
nanpapied CPEIHHA nafen npasoil pykH, Gosbwod najeu KoTopoit Ha-
npapieH MO MEPBOMY COMHOXHTENO (T, e. IO BEKTOPY &), a yxazaresb-
ubill — no BTOpoMy (T. €. Mo BexTOpy b).

BexTopHoe mpoH3BeleHHe 3aBHCHT OT NOPAMKA COMHOXHTeJeil,

HMeHHO!
[ab] = — |ba].

Mosayns BekTOpHOrO npouaBenedxa [ab] pasen nJiowanu S mapan-
Jejorpamma, NOCTPOEHHOro Ha BekTopax a H b:

|[ab]|=S.
CaMo BeKTOpHOE Npou3BeleHHe MoXeT OHTb BhlpaxeHo dopmy.od
[ab)] = Se,
rne e — OPT BEKTOPHOI'O MPOH3BENEHHUs.
BekTopHoe npoussefieHde [ab] ob6pamaercs B HYIb TOCAA H TOJIBKY
rornd, Korga BeKToph @ ¥ b Koanupeapdn, B uactHoctd [aa] = 0.

128



. . Eean cucréMa XoopAMHATHBIX OCe Npasag W BeKTOpPH 4 4 b 3a-
ARSI B 37O CHCTEME CBOMMH KOODLHHATAMH:

a={X;; Yy Z\}, b={Xy; Yy 25},

TO BEKTOPHOE NPOH3BeJEHHe BEKTOPA @4 Ha BeKTop b onpepensercs

bopmyJon
Y\Z l | X,z l XY, [}
5] = —
lab] { vz, Tl xz! | xr,
HaH
i J &
[abl=| X, Y\ Z,|,
X, Yy Z,

839. Bexkropsl @ u b 06pasywT yroa q>=%—. 3uat,

uto |@|==6, | b|=05, BHuHcauTH | [ab]].
. bS]TO. Hauer: |a|=10, |b|=2 u ab=12. BriuucauTb
abl|.
841. anwi: |a|=3, |b|=26 u |[ab]|=72. Bruuu-
CauTh ab.
842. BexrTopel @ 4 b B3auMHO MepneHIUKYJIpHBHL. 3Had,
uto |a]==3, | b|=4, BHUHCJHTH!

1) @+ 8)(a—0d); 2) |[(3e —b)(a —20)]|.
843. Bexktopsl @ u b o6pasyT yroJa q>=%:rz. 3Has,
uro {a|=1, | b|=2, BHUHCJHTH:

1) [abl; 2) [(2a 4+ b)(a+ 20)F5 3) [(a + 3b) (3a — B)P.

844. KagkoMy YyCJIOBHIO JOJIXHBL YNOBJETBOPATh BeK-
TOPH @&, b, uTOGH BeKTOPDH @ -+ b W @ — b OblId KOMIH-
HEAPHBKI?

845. JlokasaTs Tokiectso [ab) + (ab)? = a%b2.

846. Jlokasath, uto [abl?<Ca?bh? B KakoM cJayuae
3fech OydeT 3HAK paBeHCTBAP

847. JlaHwl nMpoM3BOJbHbIE BEKTOPH: p, ¢, r, n. Jloka-
3aTh, UTO BekTOpH a=[pn], b=[¢n], ¢ =|[rn] xoMmna-
HapHH (T. e., OYIYyYH HpHUBe/eHH K OoOLieMy Hauajdy, pac-
T0JaraloTcsl B OJHONH IMJIOCKOCTH).

848. BekToph @, b H ¢ YyIOBJETBOPSIOT YCJOBHIO
a+ b+ c=0. loka3ars, uto [ab]==[bc] =]ca].

849. Bextoph @, b, ¢ U d CBS3aHH COOTHOLICHHAMH
[ad] ={cd], [ac] =[bd]. HJoka3aTh KOJJMHEADHOCTb BEKTO-
posa—du b—e¢.

850, [launl BekTOpH @ ={3;, —1; —2} u b={1; 2; —I1}
Ha#iTu xoopaumuaTel BeKTODHBIX mpoussefenuil: 1) [ab];

2) [(2a + b) 8]; 3) [(2a¢ — b)(2a + b)].
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851, Mauwt Toury A(2; —132), B(1; 2 —1) u C(3; 2; 1).
Haijitu KoopAHHATH BekTOpHeX npoussenennit 1) [ABBCI;

2) [(BC —2CA)CB].

852, Cuxa f ={3; 2; —4} npnaoxena g Touxe A(2; —1; 1).
OnpenesuTs MOMEHT 3TOH CHJB OTHOCHTEJLHO HauaJa
KOOPIHHAT *).

853. Cuna P={2; —4; b5} npuroxesa K TOUKE
My(4; —2; 3). Onpenegutb MOMEHT 3TOH CHJIB OTHOCH=
TesbHo Touku A(3; 2; —1).

854, Cuna Q={3; 4; —2} nmnpunoxeHa K TOuke
C(2; —1; —2), OnpenenuTh BEJHYHHY H HaNpap/foUIHE
KOCHHYCHI MOMEHTA 3TOH CHJIbI OTHOCHUTEJHHO Hauaja Koop-
I HHAT,

855, Cuna P=1{2;2; 9} npunoxkena x touxe A(4; 2; —3).
OnpefenHTh BeJHYMHY H HAMPaBJsIOIHe KOCHHYCH MO-
MEeHTa 3ToH CHJK OTHOCHTeabHO TourH C(2; 4; 0).

856, Jdaun Tpu cuasl M={2; —1; —3}, N ={3; 2; —1}
u P={—4; 1; 3}, npuaoxennne x Touke C(—1; 4; —2).
OnpexenuTh BeJUUHHY H HampapJsiolue KOCHHYCH MO~
Me(HTa pam;oneﬁcmyromeﬁ 5THX CHJ OTHOCHTEJbHO TOUKH
A(2; 3; —1).

857. Haunw touxku A(l; 2; 0), B(3; 0; —3) u C(5; 2; 6).
Briunenuts naomwans Tpeyroashuka ABC.

858. [lanmn BepwuHBl Tpeyroabunka A(l; —1; 2),
B(b; —6; 2) u C(l; 3; —1). BrunCJOuTHL AJHHY €0 Bbl-
COTHl, OMYieHHO!N H3 BepiuHb B Ha cropony AC.

859, BhiuucsauTh cHHYC yriia, 06pa30BaHHOrO BEeKTOPaMH
a={2; —2; 1} u b={2; 3; 6}.

860. BexTop x, NepneHIHKYJSPHBIA K BEKTOpPAM @ ==
={4; —2; —3} u b={0; 1; 3}, o6pasyer ¢ oceio Oy
Tyno#t yrosa. 3Has, uTo |x|=26, HaliTH ero KOOpPAH-
HaTHI.

861. Bexktop m, nepneHAUKyAApHHIH K ocu O2 H K BeK-
Topy a@=={8; —15; 3}, o6pasyer octphii yroa ¢ ocbio Ox.
3Hast, yto |m|=>51, Ha¥iTu ero KOOPAHHATH.

862. HaiiTu BekTOp X, 3HAf#, YTO OH NEPHNEHAHKYJIApEH
K BekTopam a=={2; —3; 1} u b={l; —2; 3} u ynos.e-
TBOpsieT ycaosuio: x (i 4 2j — 7k) = 10.

*) Ecau BexTop § nso6paxaer CHAY, NPHIIOKEHHYIO K KaKOH-HHOY AL
Touke M, a BekTop @ HAer H3 Hekoropodt Toukn O B Touky M, To
BEKTOPO [af] npexncraBaser coGofi MOMeHT cHAR [ OTHOCHTEJbHO
Toukn O,
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863. IokasaTh TOXKAECTBO
(i + mi + n3) (45 + mi+ n3) — (Ll + mmy + nn,y =
== (myny — moy)* =+ (Iyny — L) + (Iymy — lym)?,
¥Yxaszsanue Bocnonan3oBarhCd TOXIECTBOM samaun 843,

864. Iaunl BekTopnl @ =1{2; —3; 1}, b={—3; 1; 2} u
c={1; 2; 3}, Buunucauts [[ab]c] u [a[bc]].

§ 33. CmemanHoe npoH3BEeJEHNE TPEX BEKTOPOB

Tpoiiko# BeKTODOB HA3HBAIOTCA TPU BEKTOPA, €CJIH YKA3aHO, KaKof
B3 HHX CUHTAETCS MEePBHIM, KaKOR BTOPHIM M Kakod TperbuM. Tpoiiky
BEKTOPOR 3A4MHCHLIBAIOT B MOPSIAKE HyMepaluu; HalpHMep, 3anuch 4, b, ¢
03HAYaeT, YTO BEKTOP @ CUUTAETCH MEPBBIM, b = BTOPHIM, € — TPETHHM.

Tpofika HeKoMIJaHapHBIX BEKTOPOB &, b, € HasLBaeTCA MpaBol,
eCJaH COCTABJAIOIIHE ee BEKTOpH, GyAyuH NPHBENEHH K obuemy Hayaday,
pacrnosaraioTest B mopsiike HyMepanui aHaJOTHYHO TOMY, KaK pPacroJo-
JKeHbl 60JblIOR, YKa3aTeNbHBI H CPENHMA majbubl npaBofi pyku. Ecian
BEKTOPH @, b, ¢ DacmONOXKEHB AHAJOTHYHO TOMY, KaK PacnoJOKeHH
Gosbliofi, yKa3aTeNBHBH H CpefHHfi Najpul JeBod pyKH, TO TpPoOfika
9THX BEKTOPOB HasnlBaeTCH JIEBOM.

CMewanubIM npoOH3BEJeHHEM TpPeX BEKTODOB 4, b, ¢ HasmBaeTcs
YHCJ0, PABHOE BEKTOPDHOMY TNpou3BefeHuI0 [ab], YMHOXEHHOMY CcKa-
JSIpHO Ha BEKTOp ¢, T. €. [ab]ec.

Hveer Mmecto Toxnecrso. [ab) ¢ = a [be], BBHLY uero nas obo-
3HAUCHHS cMelaHyoro npoussenenust [ab] ¢ ynorpebagerca Gosee npo-
croif cuMmBo. abec. Takum oGpasowm,

abc = [abl e, abc=albc].

CMmemuanHoe npousBeleHHe abc paBHO 0O0BeMY mapalefenynena,
NOCTPOEHHOrO HA BEKropax &, B, €, B3SITOMY CO 3HaKOM ILIOC, eClH
TpoiiKa abc mpaBasi, co 3LAKOM MHHYC, eChu 3Ta Tpoiika Jepad. Ecau
BeKTophl @, b, ¢ XoMmJaHapHH (H TOJNBKO B 3ToM CJaydae), CMEIIAHHO®
npousBenenHe abe paBlio HyJIO; HHAuE FOBOPS, PABEHCTBO

abec=20

eC’_l‘h HeOGXOII,HMOE B JOCTATOYHOE yc:xosne KoMOJaaHapHocTH BGKTO~
poB a, b, ¢.
Ecav BeKTOpH @, b, ¢ 3afaHbl CBOMMH KOODAHHATAMM:

={Xy; Vi3 2}, b={Xp; Yo3 Zo}, e={Xs; V3 Z3}
TO CMeluaHHOe npou3BefeHHe abe omnpexensercs Gopmy.olt
X, Yy Z
abe=\| X, Yy, Z,|,
Xy Y3 Zj

HanoMunM, 4To cHCTEMa KOODAHHATHHX Ocell mpejroJaraercs npas
RO (BMEcre ¢ TeM aBJAeTCH NPaBOH H TPoHKa BEeKTOPOB i, j, k).
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865. Omnpenennth, Kako# amageres Tpofika @, b, ¢
{npaBoit uau JeBoH), ecan

1) a=k, b=i, c=j, 2)a=i, b=k, c=j;
a=j b=i, c=Fk 4)a=i+j, b=j c=k
b)a=i+j b=i—j, c=j;

6) a=i+j, b=i—j, c=k.

866. BexTopu a, b, ¢, oOpasyoune npaayro TPOiil
B3aHUMHO MMepneHIuKyasIpHH. 3Hasd, uto |a|=4, |b|=
|c =3, BoiuncaHTL abe.

867, Bektop ¢ repneﬂﬂnxympeﬂ K Bex'ropaw a u
yrosn vexay @ u b pasen 30°. 3Has, uto |a|=6, | b|=3,
lc|=23, BrunHCAuUTHL abc.

868. Ilokasate, uto |abe |<|a || b||c|; B KakoM cayyae
3Jlech 'MOXKeT HUMeTh MeCTO 3HAK pPaBeHCTBA?

869. Ilokasath Toxaectso (@ &) (b c)(c+a)=2abe.

870. JlokasaTh Toxnectso ab(c -+ Aa -+ pb)=abc, rue
A ¥ M — Kak#e yroaHo YHCJA.

871, Iokas3atb, YTO BeKTOPH &, b, ¢, YIOBJIETBOPAIOLINE
ycaoBHio [ab] -+ [be] + [ea] = 0, koMnanapHBbL.

872. JloxasaTh, UTO HEOOXOOMMBIM H JOCTATOUHBIM
yCJOBMEM KOMMJAHAPHOCTH BEKTOPOB &, b, ¢ sAB.AsfeTCd
8aBUCUMOCTb aa -+ Bb + yc==0, rae no KpaliHe#i Mepe OJHO
U3 uuce, o, P, Yy He PABHO HYJIIO.

873. ILauwl Tpu BekTOpa: a=={1; —1; 3}, b ={—2; 2; 1},
¢ =1{3; —2; 5}. Briuucaurto abe.

874. YcTaHOBHTH, KOMIIJIAHADHBEI JH BeKTOpPH a, b, c,
ecJIu;

1) a={2; 3; —1}, b={1; —1;3} c={l;9; —I11}
2)a={3; —=2; 1}, 6={2,1;2}, c={3 —1; =2}
3) a={2; —1; 2}, b={l;2; =3, c¢c={3; —4; 7}.

<y,
2,
b,

875. JlokasaTh, ut0o uethpe Touku A(l; 2; —1),
B(0; 1;5), C(~—1;2; 1), D(2; 1; 3) sqrexxaT B onHo#t miao-
CKOCTH.

876. Briuncauth 06beM TeTpasnpa, BEPILUHL KOTOPOro
HaxonaTes B Toukax A(2; —1; 1), B(5; 5; 4), C(3; 2; —1)
u D(4; 1; 3).

877. laun Bepuwuusl Tetpasapa: A(2; 3; 1), B(4; 1; —2),
C(6;3;7), D(—5; —4; 8). HalitTh AAMHY ero BLICOTHI,
ONMyILIeHHON H3 BepIIHHB D,
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878. O6neM Terpasmpa v=>5, TP ero BeplIRHH Ha-
xoxaTtca B toukax A(2; 1; —1), B(3; 0; 1), C(2; —1; 3).
Haiita xoopauHaTH 4eTBepTOi BepHIMHE D, €CJIH H3BECTHO,
uYTO OHA JeXHT Ha ocu Oy,

§ 34. JiBoiiHoe BeKTOPHOE MPOH3BEICHHE

ITycTh BEKTOP @ yMHOXKAaercs BEKTOPHO Ha Bekrop b, mogie wero
nonydeHHnA BekTOp [ab] yMHOXKaeTcs CHOBA BEKTOPHO HAa BEKTOD C.
B pesysibrate modyuaercs Tak HA3HBAEMOe IBOHHOE BEKTOPHOE NPOM3-
Begenne [[ab] ] (sacmo, uro [[ab] ¢] — BekTop). ¥MuoxXas BexTop a
BeKTOPHO Ha [be], moayuuM ampofinoe BexTOopHOe mpousBegenune [a [be].

Boo6ue roeops,
([ab] c] + [a [bc]).
Horaxem, uro uveeT MecTo TOMLECTBO
[[ab] ¢] = b (ac) — a (bc).

Horazateabcrro. Beeaem (nexkaproBy npsMOyroJbHYIO) CH=
cTeMy xoopauHar, UToGH o6JeryuTh BHKJIAAKH, PACIOJNOXKHM OCH KO-
OPIMHAT CrelHaJdbHEIM O06pasoM, a HMEeHHO: ochb Ox HampaBUM NO BEK-
TOPY 4, och Oy NOMecTHM B NJAOCKOCTH BekTOpoB @ U & (cyuTas, uTo
BEKTOPH @, b npuBejeHH k oOueMy Hagany). B rakom ciyzae Cyfem
HMETh:

a={X;; 0; 0}, b={Xy Yo 0}, c={Xs3; VY35 Z3}
Teneps HaxozuMm:
[ab] = {0; 0; XY}, } (1)
[[ab] ] = {— X,V ,V5 X\V.X3; 0}
C apyroft cTopoHH,
ac =X Xy b (ac) = {X, XX X,Y,Xs; O},
be = XXy + YoV a(be) ={X X X5+ X\¥.V3; 0; O},
CrenoBaTe/bHO,
b (ac) — a (be) ={— XV, Y3 X Y, Xy 0). (2)
CparruBast npaseie yactd dopmya (1) u# (2), nomyuaem:
([ad] c] = b (ac) — a (be),
YTO H TpeSOBANOCH.

879. HokasaTe Toxknectso [a[bc]]l= b (ac)— c(ab).

880. PemuTsp samauy 864, ucmoab3ysa TOXIecTBa, AaH-
HbI®¢ B HauaJe 3TOoro naparpada, u TOxIECTBO 3axauu 879.

881, Jlaunl BepwiHHb TpeyrombHuka A(2; —1; —3),
B(l; 2, —4) u C(3; —1; —2). BHUHCAUTL KOOPAHHATHI
BEKTOpa #, KOJJHHEADHOrO C ero BBICOTOH, ONYLIEHHON
H3 BepluWHBl A Ha TNPOTHBONOJIOXKHYIO CTOPOHY, TIpH
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yCJOBHH, 4TO BERTOP A 06pasyer ¢ ochio Oy TVHOH yron #t

YTO ero MoAayJsb pasen 2V 34.

882, Cunras, YTO KaxIHH U3 BEKTOPOB &, b, ¢ OT/IUYCH
OT HYJS, YCTAHOBHTH, IIPH KAKOM HMX B3aUMHOM pacloJios
XKEeHUH CIpaBelJHBO paBeHcTBO [a[bc]]=[[ab]c]

883. JlokasaTth TOXKJecTBal

1) [a[be]] + [b [ca]]l + [ [ab]] = 0;
2) [ab][cd] = (ac) (bd) — (ad) (be);
3) [ab][cd] + lac] [db] + [ad][be] = O
4) [[ab][cd]] =c (abd) — d (abc);
5) [ab][bc][ca] = (abe)?;
6) [a[a[a[ab]]]] =a'b npu ycaoBuH, UYTO BEKTODH @
H b B3aHMHO NepHeHIHKYJSPHBI;
7) la[b[cd]]] = [ac] (bd) — [ad] (bc);
8) [a[b [ed]]] = (acd) b — (ab) [cd];
9) [abF [ac] — ([ab][ac] ) = a® (abe);
10) [[ab] [be]}[[be] [cal] [[ca] [abl] = (abe)?;
11) (ab)[cd] + (ac) [db] + (ad) [bc] =a (bed);
1) (abe) (ade) = | 207 **° |

884. Tpn HekoMmIaHAapHBIX BekTopa @, b H ¢ npuBe-
TeHbl K o0meMy Hauaay. JloxasaTp, YTO NJIOCKOCTb, IpO-
xondmiass yepe3 KOHUBI 3THX BEKTOPOB, NMepHEHIHKYJSAPHA
K BexTopy [ab]+ [bc] + [cal.




I'TABA 8

YPABHEHHUE NOBEPXHOCTH U YPABHEHHUA
JJUHHUH

§ 33. YpasHeHue moBepXHOCTH

YpaBHeHueM XaHHO# moBepxHOocTH (B BHOpaHHOH cHcTeMe KOOPIHe
HAT) Ha3bHBAaeTCH TAaKOe ypaBHEHHe C TPeMf MepeMeHHHMH

F(x,y, 2)=0,

KOTOPOMY YROBJETBOPSAIOT KOODAHHATH Kaxkno#l Touky, Jexaued Ha
STOH MOBEPXHOCTH, U He YXOBJETBOPAIOT KOOPAHHATHl HHKAKOH TOYKH
He Jlexkaluell Ha Hefl.

885, Haunwt Toukn M, (2; —3; 6), M»(0; 7;0), M3(3; 2; —4),
M2 VT 4 —5), Ms(1; —4; —5), M;(2; 6; — V5). Vera-
HOBHTb, KaKHe H3 HHX JeXKaT Ha MOBEPXHOCTH, ONMpeAeJicH-
Ho#t ypaBHenueM X2+ y? -+ 22=49, ¥ xaKue He Jexar Ha
Hei? Kakas moBepXHOCTh OllpefesieHa JAHHBIM YpaBHeHHeM?

886. Ha mnosepxuoctn x2+ 4?4+ 22=9 nafitu TOuKYy,
nas kotopoit: 1) aGeuucca pasHa 1, opiHHaTa paBHA 2;
2) abenucca pasHa 2, opaumara pasHa 5; 3) abGeiyucca
paBua 2, anjukara pasHa 2; 4) opouHarta paBHa 2, amJu-
Kara paBHa 4.

887. YcTaHOBHTBH, KakHe reoMeTpuyeckue oOpasnl Ompe-
JeJITIOTCA CAEeNYIOUIMMH YpaBHEHHAMH B JeKapTOBHIX NPAMO-
YrOJIBHBIX KOOpJAHHATaX MPOCTPaHCTBA:

1) x=0; 2) y=0; 3) 2=0; 4) x—~2=0;
5) y+2=0;, 6) 2+5=0; 7) x4 y*+4 2?=25;
8) (x— 2% + (y + 37 + (z — 5 = 49;
9) 24+ 292+ 322=0; 10) x>+ 24?4 3224+ 5=0;
1) x~y=0; 12) x +2=0; 13) y —2==0; 14) xy==0;
15) x2=0; 16) yz2=0; 17) xyz=0; 18) x%2 = 4x=0;
19) xy —y2=0; 20) yz+22=0.
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888. Mauwr ase ToukM F (—¢; 0; 0) u Fo(e; 0; 0).
BripecTH ypaBHeHHE I'eOMETPHUYECKOT0 MecTa TOYeK, CyMMa
PacCTOSIHU KOTOPHIX IO JBYX JAHHBIX TOYEK €CTh BeJIH-
YHHA TNOCTOSAHHAA, paBHaa 2a npu yesaosuu a >0, ¢ > C;
a>c.

Pemenue. OGo3nauuMm OGyksof M mnpou3BOJIBHYIO TOUKY IpO-
cTpaHcTBa, 6YKBaMH X, ¥, 2 — ee KoopAuHaTH. Tax kax Touka M moxer
2aHMMaTh JioGoe TNOJ0KeHHe, TO X, ¥ H 2 ABJIAOTCSI NEPEeMEHHLIMH
BeJUYKHAMH; HX HA3HIBAIOT TERYLIUMH KOOpIHHATaMH.

Touka M JeKHT HA JAHHOA MOBEPXHOCTH B TOM H TOJLKO B TOM
oayude, korna

MF, + MF, = 2a. (1)

310 ecTh onpeneJeHHe MOBEPXHOCTH, BHIPAXKEHHOE CHMBOJHUECKH.
BeipazuM MF; u MF, yepe3a Tekyuue KoopouHATH ToukH M:

MF=V{E+cPFE+22, MF,=V{x—cl+ 4+ 2.

[ToncraBuM noayuewnnie BrpaxkeHust B paseHctBo (l). Tem cammpw
Mbl HajeM ypaBHeHHe

Viet+or2+y2+22 +V(x—c)+ 5>+ 22 =2, (2

KOTOpOE€ CBS3HIBAET TeKYLU{He KOOpAHHATH X, ¥, 2. DTO H €CTh ypaBlie-
HHEe JAaHHOH NOBEpPXHOCTH.

JefiersrTenbHo, N9 KaXJIOH Touku M, jexaimeit Ha DaHHOR IO
BepXHOCTH, BunoJHsgerca ycaorue (1) u, chaezoBaTelbHO, KOODAHHATHL
Tako#l TOuKY GVIYT YAOBJETBOPSITH YpaBHEeHHIO (2); nnif KaXKJIOH TOUKH,
He Jexaliedl Ha moBepXHOCTH, ycaoBue (1) He GymeT BHIIOMHATHCS
H, CJAeI0BaTeNbHO, €e KOOPILHHATH He 6YAYT VAOBJETBOPATH ypaBHe-
nuio (2). TakuM o6pasoM, 3agaua pelueHa; naJbHefuIne BHKAaIKH HMEIOT
LeNbl0 TPEeJCTABHTbh YpaBHEHNHE MOBEPXHOCTH B GoJiee MpocToM BHAL

YenuuuMm B ypasuenun (2) nepmuii pamugaT

Vix+ e+ 92+ 22 =2a =V (x—c)? -+ y? -+ 22,

Bo3BeneM o€ uaCTH STOr0 paBEHCTBAa B KBajgpar H packpoeM CKoOKH
MHE TIOJYUHM:

2428+ o2+ Yt 2=
=402 —4aV (s =)+’ + 22+ 2 =2x+ 2+ y2+ 24

aV‘(,\:—(:)i’+y2+z2 = q? — c¥x.

HIH

CHoBa, 0CBOGOXKIAACh OT panuraja, Hadpewm:
a’x? = 2a%cx + a’c® + a?y? + a?22 = a* — 2a%cx + ¢2x2,

(@% = ¢?) x2 4 a%y? 4+ 4222 = a2 (a2 = ¢2?), ()]

RJTH
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Tak Kak a >¢, T0 a®—c? > 0; nodokurenpHoe Héa0 ab--c?
0Go3mauuM yepes b2. Torga ypasuenue (3) mpuMeT Bup
b2x? - %y - a?2% = g?h?
HJIH

x‘l .-
E_:T+ + % ==L 4

PaccmarpuBaeMasi TOBEPXHOCTb HasbiBaeTcs SJIJIMOCOHIOM Bpauie-
pus. YpasHeHRe (4) HashBaeTcd KAHOHHYECKHM YpaBHEHHEM 3TOro
3 JIHTICOKAA.

889. BrirecTH ypaBHeHHe cdephl, LeHTP KOTOpPOH Ha-
XOJUTCH B Hauaje KOOpJAMHAT M pajuyc KOTOpoli paBeH r.

890. Beigectn vy paBHeHHe cheprl, LEHTP KOTOPOH
C(a; P; v) n pamuyc Koropou paBeH F.

891. M3 Touxku P(2; 6; —D) mpomeseHL BCEBO3MOKHBIE
JAYUd JO nepeceueHust ¢ maockoctbio Oxz. CoCTaBHTL ypaB-
HeHHe TeOMeTPHUUYECKOro MecTa UX CepeadH.

892. M3 Touxu A (3; —bH; 7) npoBejeHbl BCEBO3MOXKHBIE
Jyuu 0 mepeceyeHHs ¢ maockocTbio Oxy. CocTaButh ypab-
HeHHe IeOMeTPUYECKOTO MecTa HX CepefvH.

893. M3 touxu C(—3; —5; 9) nmpomeieH:l BCEBO3MOXK-~
Heie JYUH A0 mepeceueHust ¢ njaockoctbio Oyz. CocraBuTh
ypaBHEHHEe FeOMETPHUYECKOrO0 MeCTa HX cepejldH.

894. BrlpecTH ypaBHeHHE TFeOMETPHUECKOrO MECTa TOUYEK,
pa3sHOCTb KBaApaTOB pacCTOSIHHH KOTOPHIX JAC TOUeK
F (2; 3; —5) u F,(2; —7; —5) ecTb Be/IMUHMIIA TIOCTOSIHHAS,
naBHasd 13.

895. BrigecTH ypaBHeHHe TeOMETPUYECKOrO MeCTa TOUeK,
CyMMa KBajJpaToB pAaCCTOAHUE KOTOPBLIX JO JBYX TOUeK
F,(—a; 0,0)u F,(a; 0, 0) pasHa noCTosIHHO# BenuunHe 4a2.

896. Bepmunsl kyfa cytb Touku A (—a; —a; —a),
B(a; —a; —a), C(—a; g, —a)u D(a; a; a). Cocrarurb
ypaBHEeHHe IeOMeTPHYeCKOro MeCTa TOYeK, CyMMa Kpajpa-
TOB PaCcCTOSHHA KOTOPHIX [0 rpaHeit sToro Kyba ecTh
BeJIMUHHA TOCTOSIHHAA, paBHasd 8ad.

897. BolecTd ypaBHeHHE TEOMETPUUECKOTO MeCTa TOYek,
paBHOYaNeHHbIX oT ABYX Touek M, (1; 25 —3) u M, (3; 2; 1).

898. BpiBecTH ypaBHeHHE TeOMETpHYECKOro MecTa TOuex,
CyMMa pacCTOSIHHH KOTOPHIX JO JBYX JaHHBIX TOYeK
F.(0; 0 —4) u F,(0; 0; 4) ecTp BeauyHHa NOCTOAAHHAA,
paBHaa 10.

899. BriBecTH ypaBHeHHe TeOMeTPHYECKOr'O MecTa TOUYEK,
Pa3HOCTb pAacCCTOSTHWE KOTOPHIX JO JABYX IHAHHBIX TOYeK
F,(0; —5; 0) u F,(0; 5, 0) ecTb BenuyuHa NOCTOSIHEAA,
pasHas ©.
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§ 36. YpasHenus JuHuM. 3ajgaua o nepeceueHuH
TpeX NMOBEPXHOCTEH

.TIHHHSI B NIPOCTPaHCTBE onpenensaeTca COBMECTHLIM sajaHHeM ABYX
ypaBHeHHH
F(x,9,2)=0, O(x,y,2)=0

Eax nepeceueHne NBYX mnoeepxHocted F(x, ¥y, 2)=0 u ®(x, y, 2)=0.
e F(x,y,2)=0, ®(x,y, 2)=0, ¥ (x,y, 2)=0 cyrs ypaBHeHUq
TpeX NOBepXHOCTeH, TO IJs PasbICKAHHA TOYCK HX MEPECeueHHs] HYKHO
COBMECTHO peUIHTh CHCTEMY:

F(x, y, 2)=0,
{(D(x, y, 2)=0,
¥ (x,y, 2)=0.

Kaxpoe pemenne x, g, 2 aTolf cHcTeMnl mpeacTaBaser coGoft Koop-
JHHATH OJHOA M3 TOUEK NEPeCceueHHS NAHHHIX MOBEPXHOCTEH.

900. Maum Toukn M, (3; 4; —4), M,(=3; 2; 4),
M3(—1; —4; 4) u M,(2; 3; —3). Onpeneauts, Kakue
M3 HHMX JexaT Ha JHHUM

{(x—1)2+y2+z2=36,
y+z2=0

H KaKHe He JIeXAaT Ha HeH.

901, OnpeneqanTh, KAKHE U3 CAEAYIOIUX JHUHHUI ITPOXOLAT
yepes HayaJs0 KOOpAHHAT: -

1) {x2+y2+22—2z=0,

y=20;
%) { (x =3P+ (y+ 1Y + (2 — 2)* =25,
x+y=0
5 {(x—1)2+(y+2)2+(2+2)2=9,
) x—2=0.

902. H {ﬁ+yh+§=%a \
. Ha Jannum PPt 22— 4z — 95 =0 HaHTH
TOUKY:
1) aGeuucca KoTopoft pasHa 3;
2) opauHara xoTopoit paBHa 2;

3) anJHuKaTa KOoTopoHd pasua 8,
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903. YcrauoBuTh, Kaxue JHHHHM OmNpenensiotes cJes
AYIOILHMH YpaBHEHUAMH:

1{ =0, 2{x=& 3{y=m {x-2=m
) =0; ) z2=0; ) =0; 4 y=0;

x+2=0, x —5=0, y+2=0,
{ —3=0; &{ +o—0; 7){z—5=0;
2 2 2=0, 2 2 2 =49,
&{r+y+w %{x+g4ﬂ
z=0; y=0;
2 2 =95, 2 2 2 =90,
o (20w [

904. CocTaBUTh YypaBHEHHS JHHHH IepeceyeHHs TJIO-
ckoctt Oxz H cdepbl ¢ UEHTPOM B HauajJe KOOPIHHAT
¥ pagHycoM, PaBHBIM J.

905. CocTaBuTh YpaBHeHHS JHHHU MepeceueHus cepsl,
IIeHTP KOTOPOH HAXOAMTCS B Hayaje KOODAMHAT H paguyc
paBeH H, ¢ NJOCKOCTbIO, mapaJjaenbHOd maockoctn Oxz
R Jexauied B JEBOM MOJYNPOCTPAHCTBE HA PACCTOAHHH
JIBYX eIHHHI OT Hee.

906. CocraBuTh YypaBHEHHA JHHHH MOepecedyeHHS I.JIO-
ckoct Oyz u cdepbl, LEHTP KOTOPOH HAXOZUTCH B TOUKE
C(b; —2; 1) n pagnyc pasen 13.

907. CocTaBHTh ypaBHEHHS JUHHHU TepeceueHHuss JIBYX
cep, 0MHA U3 KOTOPHX HMeeT pamuyc, PaBHHH 6, U LEHTD
B HauaJe KOOpIHHAT, Apyras HMeeT pajuyc, pPaBHHI 5,
u neutp C(l; —2; 2).

908. HajiTu TOUYKH MepeceueHHA TpeX MOBEPXHOCTEN!
X+ 2+ 22=49, y—3=0, z-+6=0.

909. HaiiTH TOYkH TmepeceueHHA TpeX TOBEPXHOCTCHS
P+ypr+2=9, P+ +(2—2F=5, y—2=0.

§ 37. ¥YpaBHenHe UHJIHHAPHYECKOH MOBEPXHOCTH
¢ ofpasywuumu, napajdielbHbIMH
OJHOM M3 KOOPAHHATHHIX OCeH

YparHeHHEe ¢ MBYMSI MEPEMCHHBIMH BHIA

F(x,y)=0

B NPOCTPAHCTREHHON CHCTeMe KOOPAHHAT ompefetderT LUUAHHIAPHYECKYIO
NOBEPXHOCTh ¢ 06pasylouiumMy, napaniensHbiMH ocd Oz, Ha nmockoct
B CHcTeMe KoopadHaT ¢ ocaMu Ox u Oy ypasuenne F(x,y)=0
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onpesfesseT JIMHHIO, AMEHNO, HAMPABASIOMYIO JHHHIO paceMaTpusaes
MOTO LHJAUMHApPa. Ho 9Ta e JHHHA B MPOCTPAHCTBEHHOf cHCTeMe KOops
JMHAT ROMKHA OHITH 3afaHa XBYMS YPABHEHHUSAMH!

{F(x. y) =0,
2=0,

Anasornuno: ypasmnenne F(x, 2)==0 (8 npocrpamcrase) onperensger
LIHJIHHAP HICCKYIO IIOBEPXHOCTD € OGPa3yIOWHMH, napaieabHHMH ocH Oy;
ypaBuenue F(y, z)==0 onpenenseér UHIHHAPHYECKYO NOBEPXHOCTD
¢ o6pasyIoIHMH, NapasieJbHRMH ocH Ox.

910, ¥cTaHOBHTb, KaKHe TeOMETPHUSCKHE O6pa3kl Ompe-
JeJIAI0TC B TPOCTPAHCTBEHHOH CHCTeMe KOOpAHMHAT cJe-
AYIOIIMMH yDABHEHHSIMH:

2

2 2 2
1) x4 22=25; 2) -é%+1%=1; 3) —fﬁ———%—=1:_
4) x?=162; b5) x2—xy=0; 6) £?—22=0;
7) P+ 22=0; 8) 2+4y2+4=0; 9) x>+ 22=22;
10) P+ 22 = —2, ‘

911. Ha#itu ypaBHeHHe UHJHHApPA, NPOEKTHPYIOLIErO

OKDYXKHOCTb
{ 2= (y+ 2)2 4 (2 — 1)>= 25,
¥+ yr4-22=16

Ha nJuockoetrk: 1) Oxy; 2) Oxz; 3) Oyz.
912. HaiiTh ypaBHeHHe NPOEKIHH OKPYKHOCTH

{ (x4 12 4 (y + 2P + (2 — 2)* =36,
A+ 2P+ (z—1)=25
Ha naockoct 1) Oxy; 2) Oxz; 3) Oyz.



FrTABA 9
YPABHEHHE NJOCKOCTH. YPABHEHUSA NPIMOMN.

YPABHEHHSI NMOBEPXHOCTEM
BTOPOI'o TOPAJKA

§ 38, OGuee ypapHeHne NAOCKOCTH. YpaBHEHHE MJOCKOCTH,
npoxoaameil uepes JAHHYI® TOURY H HMeOlell JaHHBbLZ
HOPMAJBHbIH BEKTOP

B ferapToBHR KOOpAMHATAX KaXNad IJIOGKOCTh Ompefessercs
ypaBHEHHEM mepBOH CTemeHH H Kaw{Jide ypaBHeHue fepBodt (fenenn
onpeaenseT MIOCKOCTb.

Besxuit (He paBHHI HYTIO) BeKTOP, MEPNERAMKY/IAPHEIT K RaHHOM
OJOCKOCTH, HA3LIBAaeTCH €e HOPMAalbHEIM BeKTOPOM. ¥ paBHeHHe

A(x = x0) + B(yg=—yo)+ G (2 =2)=0 (1

onpelenseT IIOCKOCTb, NPOXOASMYId uepes Touky Mg (% Yo3 20)
¥ UMeIolyl0 HOpMandbHuil BekTOp n == {A; B;

PackpriBas B ypaBrenuu (1) cko6km M 06G03Hauas UHCAO = Axp —
— By, — Cz, Gyxsoii D, npeicraBuM ero B BHje:

Ax+ By +Cz+4 D=0.
OT0 yparHeHHe Ha3bIBaeTCA OOGIIMM YPABHEHHEM IJIOCKOCTH.

913. CocTaBuTh ypaBHEeHHE IIJIOCKOCTH, KOTOpas mpo-
xoauT 4epe3d Touky M, (2; I; —1) U uMeeT HOpPMAJBHBHI
BekTOop rn={1; —2; 3}.

914, CocTaBuTh ypaBHEHHE IJIOCKOCTH, KOTOpas Ipo-
XOIUT Yepe3 HAYAJI0 KOOPAUHAT H nMeeT HOPMAJBHHIH BeK-
Top n={5; 0; —3}.

915. Touka P(2; —1; —1) caAyXuT OCHOBaHHeM Iep-
NeHAUKYJIsIpa, ONYIUIEHHOTO M3 HauyaJja KOOpAMHAT Ha MJO-
ckocTb. COCTAaBUTh ypaBHEHHE 3TOH MJOCKOCTH.

916. Iausl gee toukun M;(3; —1; 2) u M,y(4; —2; —1).
CocraBuTh ypaBHeHHe ILIOCKOCTH, INPOXOAAWEH uYepes
TOYKy M; mepneHmuKyaspHo BekTopy MM,.
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917. CocraBurh YpaBHEHHE IJIOCKOCTH, NpPOXOAAuIeH ye~
pe3 Toury M,(3; 4; —5) napanne/spHO IBYM BeKTOpaM
a1={3; 1; _1} H a2={l; _2; 1}.

918. JIoka3aTh, YTO YpaBHEHHE NJIOCKOCTH, NPOXOAAIIEH
uyepe3 TOUKY My(xg Yo; 2) MapaJ/IeJbHO LBYM BEeKTOpaM
a ={l; m;n} v ay={ls; Mo Ny}, MOKET OHITb IIPEACTa~
BJICHO B CJeJAyIolleM BHIE!

X—Xy Y—Y Z2—2p
ll m, 1y =0-
Iy ) fiy
919. CocTaBuThb YypaBHEHHe IIJIOCKOCTH, IPOXOASLICH
uepe3 Toukn M;(2; —1; 3) u M,(3; 1; 2) napannenbHO Bek-
Topy a={3; —1; 4}.
920. JlokasaTh, 4YTO ypaBHeHHe IJIOCKOCTH, IPOXOAA-
mel uepes Touru M, (%} y;, &) B My(xs, Yo 25) mapas-

JieJIbHO BekTopy a =={I; m; n}, MoxeT GHTb NpeacTaBJ/eHO
B CJCAYIOIIEM BHIE:

X—Xy Y—Yy 2
Xo=Xy Yo—1 Ro—2|=0.
! m n

921. CocraBuTh YypaBHEHHE ILJOCKOCTH, NPOXORAUIEH
yepe3 TpuH ToukH: M,(3; —1; 2), M,(4; —1; —1) ®m
M;(2; 0; 2).

922, Jloxa3aTb, YTO YPABHEHHE MJIOCKOCTH, IIPOXOASAILEH
uepe3 Tpu TOUKH: My (%13 Y15 21)y Mo (%95 Yo3 25) M M3 (x3} Ysi 23),
MOKeT OBHITh NIPEJACTABJEHO B CJASAVIONIEM BHJE:

X—X YyY—yy =—2
Xo—X; Yo=Y 23—z |=0,
X3—X1 Ys— Y1 23—2

923. OnpeneyauTs KOOPAMHATH KAKOTO-HHOYIb HOPMA/b=

HOTO BeKTOopa Kaxkjaofl H3 cieqyIomux nJjaockocreil. B Kax-

BOM CJIyyae HAamucaTh obliee BHIPaKeHHe KOOPIHMHAT NPOU3-
BOJIbHOI'® HOPMAJIBHOTO BEKTOpal

) 2x—y—22+8=0; 2) x+5y—z=0
3) 3x—2y—T7=0; 4) dy—32=0; b)) x+2=0;
6) y —3=0,
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924, VcTaHOBHTE, KaKHe H3 CJAEAYIOMHX NAp YpaBHes
HUH ONpejefisioT mapaJJelbHEE MJIOCKOCTH;

1) 2¢ -3y +52—~7=0, 2x—3y+ 52+ 3=0;

2) 4x 2y —4z+5=0, 2x+y-+22—1=0;

3) x=—32-4+2=0, 2% — 62 — 7 =0,

925, YcraHOBHTb, KaKHE H3 CJAEAYIOWIMX Tap ypaBHe-
HHH ONpenensioT NMepueHIHKYJSPHBE MJIOCKOCTH:

1)3x—y—-22—5=0, x-+9y—32+2=0;

2) 2x4- 3y — 2z —3=0, x—y—2+5=0;

3) 2x — by +2=0, X+ 22 —~3=0.

926. Onpegenuth, NpH KAKHX 3HaueHusx [ u m cne-
Jylolie mapel ypaBHeHHH OynyT OnpenesaTh HapaJe/lbs
Hble TJOCKOCTH:

) 2x+4+1Ily-+32—5=0, mx-—6y—062+4+2=0;

2) 3x—y+12—9=0, 2x+my+22—3=0;

3) mx+3y~—2z2—1=0, 2x — by — lz==0.

927. OnpenenanTs, NPH KAaKOM 3HaueHwH [ ciaenymoliiue
nmapel ypapHeHu#li OyayT onpefenaTb INepHeHIHKYJIApPHBIS
HJIOCKOCTH:

1) 3x —by+12—3=0, x+3y-+2z4+5=0;

2) bx+y—32—3=0, 2x+Ily—3z-+1=0;

3) Tx—2y—2=0, Ix4+y—32—1=0.

928, OnpenmenautTh ABYIPaHHBIE YIJE, OOpasoBaHHbIE
nepecedeHneM CJeLVIOIIUX Nap IJOCKOCTeH:

D x—yV2 +2—1=0, x+yV2 —z4+3=0
2) 3y —z2=0, 2y 4+ z2==0;
3) 6x + 3y —2z2=0, x4+ 2y 462 —12=0s
4) x+2y+22—3=0, 16x-+ 12y —102z—1==0.
929, CocTaBuTb ypaBHeHHe INJOCKOCTH, KOTOpast mpos

XOJUT uYepe3 HAuaJ 0 KOOPAHHAT NapanjelbHO IJOCKOCTH
bx — 3y + 22 —3=0,
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930. CocTaBuTh ypaBHeHHe IJIOCKOCTH, KOTOpas mnpo-
xonuT uepe3 Touky M,;(3; —2; —7) mapa/asenbHO MJIOCKO-
ctn 2x — 32+ 5=0.

931, CocraBuTh ypaBHEHHE MJIOCKOCTH, KOTOpas mpoO-
XOJUT Yepe3 HayaJo KOODAWHAT MEepNeHIUKYJSPHO K JBYM
niockocTaMi 2x — y+32—1=0, x4+ 2y + 2=0.

932. CocTaBUTh ypaBHeHHE IJIOCKOCTH, KOTOpasi mpo-
xoaut ugpes touky M,(2; —1; 1) nepneHnukyssipHO K ABYM
nJsockoeTaMt 2x —z-4-1=0, y=0.

933. J1ox33aTh, YTO YpPABHEHHE NJOCKOCTH, NPOXOAsLIEH
uyepe3 Touky Mg (xy yo; 2p) MEPNEHAUKYJIAPHO K MJIOCKOCTAM
A[x + Bly + Clz + Dl =0, A2x+ Bgy +sz + Dz=0, MO-
}eT OLITb NPENCTaBJECHO B CJeVIOLIeM BHIE:

X—Xy Y—Yyg —2

934, CocTaBuTh YpaBHEHHE IJIOCKOCTH, KOTOpas Iipo-
XOOMT uepes nase Toukn M;(l; —1; —2) u M,(3; 1; 1)
NeprueHIHEYAAPHO K MJOCKOCTH X — 2y + 32 — 5 =0.

985. Jlokasarh, UTO ypaBHEHHE MJOCKOCTH, HpoxonsLief
uyepe3 nBe TOUKH M, (xy; yy3 21) 4 Ms(xe; yo; 2,) NMepmeHIH-
KyJsIpHO K naockoctu Ax -} By - Cz + D =0, moxeT 6HTb
NpeacTaB/aeHO B CJeAYIOLIEM BUIeE:

X—X Y—Yy 22—z
Xo— X1 Yo—th 29—2|=0.
A B C

936. ¥YCTAHOBHTD, YTO TPH MJIOCKOCTH X — 2y + 2 —7==0,
2x+y—2+2=0, x~3y-+22—11=0 umeoT oaHY
o611yI0 TOYKY, U BBIYHCJHTb €& KOOpAHHATHI.

937. Iloka3arth, 4TO TpH nJjockoctu 7x+4y+7x+1=0,
2t —y—2+4+2=0, x4+ 2y+ 32— 1=0 npoxonsT 4yepes
OLHY NPAMYIO.

938, Jloxkas3aTh, YTO TPH NJOCKOCTH 2% — y + 32 —5=0,
3x+y+22—1=0, 4x+3y+ 2+ 2=0 nepecekarwrcs
N0 TPeM DA3JHYHBIM NMAapaJj/eNbHEIM NPAMBIM,

939, OnpeneauTh, NpPH KAaKUX 3HauYeHHUHAX @ 4 b mJjo-
ckocTH 2x —y+32—1=0,x+42y —2+0=0, x+ay—
— 62+ 10=0: 1) uMeloT omHy O0uWyi0 TOUKY; 2) mpOXO-
IST 4Yepes OOHY MNpSAMylo; 3) mepecekaioTcss MO TPEM pas-
JIMYHBIM TNapaJ/ijeJbHHM HPIMBIM.
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§ 39. Henosunie ypaBHeHHUSA MJAOCKOCTeH. ¥YpasneHue
NAOCKOCTH B OTPE3KaxX»

Kaxpoe ypaBHeHue mepBo¥ CTeneHu
Ax+By+Cz2+D=0

(B neKkapToOBEIX KOOpJAMHATaX)  OmpefeaseT MJAOCKOCTh. Ecju B 3TOM
YPaBHEHHH OTCYTCTBYeT CBoGOAHEIN wjeH (D =0), TO mJIOCKOCTH NpPO-
XOIMT uepe3 HayaJjo KOOpPAHHAT. ECJH OTCYTCTBYeT uJieH C OJHOH U3
TeKYIHX KOOpAuHAT (T. €. Kakoi-mHGo u3 Koshduunentos A, B, C pa-
BeH HYJ10), TO MJOCKOCTb MapanneibHa OAHOH H3 KOODAUHATHHIX OCeH,
HMEHHO TOR, KOTOpasl OJXHOHMEHHA ¢ OTCYTCTBYIOWE# KOODIMHATOMH;
€CJIH, KPOMe TOro, OTCYTCTBYeT CBOOOAHHIH 4JIeH, TO MJOCKOCTh MPOXO-
IHT uepes 3Ty ock. Eciu B ypaBHeHwd OTCYTCTBYIOT ABa UJeHa C Te«
KYUHME KOoopAuHaTaMu (Kakne-Jqu6o fgBa u3 kosbduuuentos 4, B, C
PaBHH HYyMoO), TO IVIOCKOCTh NapaJgiejbHa OLHON H3 KOODAHHATHHIX
NJIOCKOCTeN, UMEHHO TOM, KOTOpas MPOXONHT uepes OCH, OJHOMMEHHHE
C OTCYTCTBYIOLLMMH KOOpDARHHATAMH; €CJH, KpOME TOro, OTCyTCTByeT CBO-
6onun uJeH, TO NJOCKOCTh COBNMAafaer € ITOA KOOPAMHATHOH IIO-
CKOCTBIO,
Ecan B ypaBHeHHH NJIOCKOCTH

At +By+Cz+D=0

HY oAuH n3 xospduumentos A, B, C, D He paBeH HYJIO, TO 5TO YpPaBe
HeHHe MOXeT OBTh Npeo6pa3oBaHO K BHAY

XY, 2
L+ L iy, (1)
roe
__D __D __D
a= . — i o= .

CYTh BEAHYHHBI OTPE3KOB, KOTOPHE IMJIOCKOCTh OTCEKAeT Ha KOOPILHHAT~
HHX ocAX (cuMTas KaxAw# OT HauasJa Koopauuat)., Ypasuenue (1) Ha-
3HIBAGTCH YPABHEHHEM MNJIOCKOCTH «B OTpPe3Kax».

940. CocrasuTh ypaBHEHHE MJOCKOCTH, KOTOpas Mpo-
XOAHT:

1) uepes Ttouky M,(2; —3; 3) mapaJajeJbHO MJIOCKO-
ctu Oxy;

2) uepe3 Touky M,(l; —2; 4) mapaanesbHO IMJ0CKO-
ctu Oxz;

3) uyepes Touky M;(—b; 2; —1) mapannessHO MJOCKO-
ctu Oyz.

941. CocraBuTb ypaBHEHHE IJOCKOCTH, KOTOpas IIpo-
XOLHAT:

1) uepe3 ocb Ox u Touky M, (4; —1; 2);

2) uepe3 och Oy u Toury My(l; 4; —3);

3) uepe3 ock Oz u Touky M;3(3; —4; 7).
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942. CocTaBuTb YpaBHEHHE NJOCKOCTH, KOTOpAST mpo=
XOAuT:

1) uepes Touku M,(7; 2; —3) u M,(5; 6; —4) napaa-
JesbHo ocu Ox;

2) uepes Touku Py(2; —1; 1) u Py(3; 1; 2) mapannesbro
ocu Oy;

3) uepes ToukH Q;(3; —2; 5) u Q,(2; 3; 1) napaanennHo
ocu Oz,

943. Hafitu TOUKH mnepeceyeHHS NJOCKOCTH 2X — 3y —
— 4z —24=0 c OcIMH KOOpIHHAT.

944. aHo ypaBHeHHe MJOCKOCTH X + 2y — 32 — 6 =0.
Hanucate a9 Hee ypaBHEHHE «B OTPe3Kax».

945. Haittu oTpeskH, OTCeKaeMBe IMJIOCKOCThIO 3x —
— 4y —24z 4 12=0 Ha KOOPAMHATHHX OCHAX.

946. BriuncauTh NJOIIANL TPEYTOJbHHKA, KOTOPHIH OT-
cekaeTr MJOCKOCTh H5x — 6y 4 32 4 120 =0 oT xoopauHart-
Horo yrJaa Oxy.

947. Briuucants 00beM NHpaMHIB, OrpaHHUEHHOH IJIO-
CKOCTBIO 2X¥ — 3y -+ 62 — 12 =0 ¥ KOOpAUHATHBIMHU MJOCKO-
CTAMH,

948. [lnockocTs mpoxoIuT uepes Touky M, (6; —10; 1)
U OTcekaeT Ha ocu abcuucc oTpe3ok a==—3 1 Ha OCH
anjauxkar orpe3ok ¢==2. CoctaBuTh AJA 5TOf INJOCKOCTH
YDaBHEHHE «B OTpE3Kax».

049, TlaockocTs npoXxonuT uepes Touku M, (l; 2; —1) 1
My(—3; 2; 1) u oTcekaer Ha OCH OpAuHAT OTpe3ok b=23.
CocrTaBuTh /49 B5TOH IJIOCKOCTH YypaBHeHHe <«B OTpes-
Kax».

950. CocTaBuTh ypaBHEHHe IJIOCKOCTH, XOTopas INpo-
xonuT uepe3 Touky M,(2; —3; —4) u OTcekaeT Ha KOOp-
JAHHATHHIX OCSX OTJ/HYHBIE OT HYJAs OTPe3KH OAHHAKOBOH
BeJHYHHB (CUHTAd KaXKIh# OTPe3OK Hampap/JeHHHM M3 Ha-
yaJja KoopAUHAT).

951. CocraBuTbh ypaBHeEHHE MJOCKOCTH, KOTOpas Ipo-
xonuT uepe3 Touku M, (—1; 4; —1), My(—13; 2; —10) u
OTCEKaeT Ha ocaAX abcClLHcC H amJuKaT OTJHUHBIe OT HYJd
OTpPe3KH OJMHAKOBOH JJMHHEL.

952. CocraBuTh ypaBHEHHS MNJ0OCKOCTEH, KOTOpHE IMpO-
XOAAT uepes Touky M;(4; 3; 2) u oTcekaldT Ha KOOp-
AHHATHHX OCHX OTJHYHBIE OT HYJS OTPe3KH OJUHAKOBOH
JTHHBL.

953. CocTaBuTh YypaBHeHHe IJOCKOCTH, OTCeKalolleH
Ha ocn Oz oTpe3oK ¢==-—05 u nepneHAUKYyJSIpHOH K BeK-
topy n={—2; 1; 3}
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954, CoCraBuTh YypaBHEHHE MJOCKOCTH, NAapasiebHOi
BekTopy &=={2; 1; —1} u oTcekawuei Ha KOOPAHHATHHIX
ocax Ox u Oy orpesku a=3, b= -2,

955. CocTaBuTh ypaBHEHMe IJOCKOCTH, TepNeH UKy IAp-

HOli K mnJaockoctHn 2x — 2y +42—5=0 u orcekalllen

2
Ha KoopauHaTHHX ocAX Ox u Oy orTpeskn a=—2, b=-.

§ 40. HopmauasHoe ypapHeHHe NMIOCKOCTH. PaccroaHue
OT TOYKH A0 MJAOCKOCTH

HopmaanmM YpaBHEHHEM MNJOCKOCTH HA3hIBAETCA €& ypaBHCHHE,
nHangcayuoe B BHAE

xcosa - ycosPtzcosy—p=0, (1)

Toe coSc, cosP, oSy CYTh HANPaBJAAIOU(HE KOCHHYChl HOPMAJM IJO-
CKOCTH, p — PacCTOfIHMe 0 IJOCKOCTH OT Hauajga koopauzar. Ilpu
BBIYHUCJTEHHH HanpaBJsIOlHX KOCHHYCOB HOPMAadH ClaeAyeT CUHTATb,
YTO ONa HAampaBJ/JeHa OT Hayala KOOPJIHHAT K IJIOCKOocTH {(ecsd XKe
IVIOCKOCTh TNPOXOAHT uYepe3 Hayalo KOOPAMHAT, TO BHIGOp NOJONKH=
TeJLHOrO HATPABJAEHHS HOPMAasaH Ge3pasiHueH).

IMyers M* — Kakas yrogHo TOYKa NPOCTPAHCTBA, d — PACCTOAHUE
OT Hee A0 AaHHOR maockocTH. OTkiaoneHueMm & Toukuw M* or paumoit
NJIOCKOCTH HA3bIBARTCH 4YHCAO -+ d, ecan touka M* W Hauaso KoOop-
AMHAT JeXKAaT MO pasHbie CTOPOHBI OT AAHHOH NJAOCKOCTH, ¥ yHCIO — d,
€ClM OHM JieXXaT N0 OANY CTOPOHY OT AaHHoH NJIocKocTH (ecau M*
JeXHT Ha caMOfl ILIOCKOCTH, TO OTKJIOLieHHE DABHO HYJIO).

Ecan touka M* mveer xoopaumHaThl x*, y*, 2%, & MJIOCKOCTb 3a7iaHa
HOPMAaJIbHBIM YpaBHeHHEM

xcosa -+ ycosp+4zcosy—p=0,
TO OTKJOHeHHe Toukd M* or sToff mnockocru maetcs (opMydoi
0= x"cosa 4y~ cosp + 2*cosy — p.

Ouesnnno, d =[0]|.
O6iee ypapHeHHe IJOCKOCTH

Ax+By+Cz+4+ D=0

NPHBORUTCA K HOpMaJdbHOMY BUAY (1) YMHOXKeHMeM Ha HOPMHPYIOILIUH
MHOXHTeJb, ONpexeisaeMblil (opMyJIoH

V&L B+ C

n

38HaK HOPMHPYIOLIEro MHOXUTEJd GepeTcs NPOTUBONOJOKHHIM 3HAKY
CBOGOJHOrO U/JIeHA HOPMHDPYEMOTO YDaBHEHHT,
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8F6. OnperenuTb, KAaKHE U3 CJASLYIOUWIHX YpPABHEHUHR
TJIOCKOCTeH ABJAIOTCH HOPMAJbHBIMH:

3 3
8) §r—py+72+5=0; 4) — Trtsy—srz—5=0;
3 4 , 5 12 O
S)Ex—-gz-—-3=0, 6)—-—-ﬁy+—1§z+l-—0,
7)%y—%z—1=0; 8)%16—'%!4'1'3:03
9) x—1=0; 10) y +2=0;
1) —y—2=0; 12) z—5=0.

957. TlpuBecTn Kaxjao0e U3 CJEAYIOLWIMX YpaBHeHHH mJo-
CKoCcTe#l K HOpPMAaJLHOMY BHILY:

) 242y +2—18=0; 2 2x—Zy+2z+3=0;
3) 4x—6y—122 — 11 =0; 4) —4x—4y + 22+ 1=0;
5) 5y — 122 4+ 26 =0; 6) 3x —4y — 1=0;

) y+2=0 8) —x+5=0;

N —z24+3=0; 10) 22 —1=0.

958. Iaa kaxiao# u3 CJAeLVIOUHX MJIOCKOCTeH BBHIYHC-

JHTB yIVB @, B H y, o6pasyeMble HOPMAaJblo C OCAMH
KOODINHAT, H DACCTOSIHHE p OT Hayaja KOOpJMHAT:

Dx+ypV2+2—~10=0 2 x—y—2zV2+16=0;

) x+2—6=0; 4) y—z242=0;
5 xV3+y+10=0, 6) 2—2=0; 7) 2x+ 1 =0;
8) 2y + 1 =0; 9) x—2y+ 22 —6=0;

10) 2x +3y —62+4=0.

$59. BrUHCAHTH BEJHYHHY OTKJIOHEHHUS O M PACCTOSHHE
d TOUKM OT MJOCKOCTH B KaXKIAOM H3 CJCLYIOIINX CJydYaes;

1) M, (—2; —4; 3), 2% —y+2243=0;
2) My(2; —1; —1), 16x—12y+ 152—4=0;
3) Ms(1; 2; —3), bx —3y+2+4=0;
4) M,(3; —6; 7), 4x —32—1=0;
5) M;(9; 2; —2), 12y — b2+ 5=0.
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960. Buuneauts paccroaune d or touku P(~1; 1; —2)
J0 NJIOCKOCTH, mpoxoase# depes Tpu Touku M; (13 —1; 1),
My(—2; 15 3) 1 M;(4; —5; —2).

961. OmpenenuTs, JexaT au Touka Q(2; —1; 1) u Ha-
1aJi0 KCOPAHHAT MO OAHY HJM MO pas3Hbie CTOPOHHE! OTHO-
CHTE/JbHO KaXIOH H3 CJASAYIOWHX IJIOCKOCTEt

1) Bx~3y+2z—-18=0; 2) 2x+T7y+3241=0
3) x+5y+4122—1=0; 4) 2x—y+4z411=0;
5) 2x +3y—62+2=0; 6) Ix—2y+22—=7=0.

962, Jloka3aTh, 4YTO NJOCKOCTh 3x —4y —2245=0
nepecekaeT OTPE30K, OrpaHHueHHbIA Toukamu M, (3; —2; 1)
u M,(—2; 5; 2).

963. lokasaTb, UTO MJAOCKOCTb DX — 2y 42— 1 =0 He
nepecekaeTr OTpe3Ka, OrpaHnyeHHoro Toukamu M, (1; 4; —3)
n My(2; 5; 0).

964. B KaxaoM H3 CJeIYIOLINX CJydYaeB BHIYHC/NTH
paccTosiHHe MeXJY napaJiiefbHbIMH IMJIOCKOCTSMH:

) x—2y—22—12=0, 2) 2x—3y+62—14=0

x—2y—22—6=0; dx—6y~4 122421 =0;
»3) 2x—y+ 224 9=0, 4) 16x+4-12y—152+4-50=0,
4y — 2y + 42 — 21 =0 16x4-12y—152+4+25=0;

5) 30x—32y+4-24z —75=0, 6) 6x — 18y—92—28 =0,
15x—16y4-122 — 25 =0); 4x — 12y — 62 —7=0.

965. IIse rpanu Kyb6a siexxaT HA NJAOCKOCTAX 2x — 2y 4
+2—1=0,2x—2y + 2+ 5==0. Buiuucautb 06beM 3TOro
Kyoba.

966. Ha ocu Oy naliTu TOUKy, OTCTOSIILYIO OT IIJO-
cKOCTH X 4 2y ~ 22 — 2 =0 Ha paccrosuun d==4.

967. Ha ocu Oz Ha#TH TOUKYy, pABHOYAAJEHHYIO OT
Toukn M(1l; —2; 0) u or naockocru 3x — 2y 4+ 62 — 9 =0.

968. Ha ocn Ox Ha#iTH TOUKY, paBHOYHAJEHHYIO OT ABYX
naockoctefi: 12x — 16y + 152 4 1 =0, 2x 4+ 2y—z—1=0.

069. BriBectn ypaBHeHHE reOMETPHUECKOrO MecTa TOUeK,
OTKJIOHEHHE KOTOPhIX OT MJIOCKOCTH 4x — 4y — 224 3=0
paBHO 2.

970. BrolpecTn ypaBHEeHHE reOMeTpHYECKOTO MECTA TOUEK,
OTKJOHeHHe KOTOPHIX OT IJAOCKOCTH 6x 4 3y + 22— 10=0
pasio —3.
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971. CocTaBuTb YpaBHEHHS NMJIOCKOCTeH, napaie/bHLIX
NAoCKoCTH 2% —2y—2—3=0 u OoTCrofilliiX OT Hee Ha
paccrosnuu d =35.

972. B kaxmoM H3 CJAeNVIOIIUX CAyyYaes COCTABHTH
ypapHeHHe FeOMETPHYECKOI'0 MecTa TOYeK, paBHOYLAJEHHBIX
OT JABYX MapaJgfe/bHbIX NJOCKOCTEH:

1) 4dx—y —22 —3=0, 2) 3x+2y—2+3=0,
4y —y— 2z —H==10; 3x+ 2y —2—1=0;
3) b5x—3y+ z+4+3=0,
10 — 6y 4 22 4 7==0.

073. B kaxinoM u3 CJeAYIOWHX CJyYaeB COCTaBUTh
YpaBHEHHS NMJOCKOCTeH, KOTOphle NeJAT NMONoJaM ABYrpaH-
Hble YIrJabl, O0pAa30BaHHBIE ABYMS NepeceKalomHuMHucs Mo~
CKOCTSIMU:

1) x—3y+22—5=0, 2)5¢x—5y—22—3=0,

3x—2y—2+3=0; x+7y—2z4+1=0;

3) 2x— y—+52+3=0,

2¢ — 10y + 42 —2=0.

974. B KaxaoM U3 CJEAYIOUUX CJAyUaeB OIlpeleJuTh,
aexat qu touka M (2; —1; 3) n Hayas0 KOOPAUHAT B OJLHOM,
B CMEXHBIX HJ/M BEepPTHKAJbHHIX [BYIpaHHHIX yraax, obpa-
30BAHHHX NpH TIepeceUeHHH ABYX TJIOCKOCTeH:

1) 2¢ —y+32—5=0, 2) 2x + 3y — bz —15=0,
3x+ 2y —2+4+3=0; bx — y—32— 7==0;
3) x4+ by—z+1=0,
20+ 17y +242=0.

975. B kaxjaoM H3 CJAeNVIOUMX CcJyuaeB ONpeLeJHTh,
nexkat au Toukd M(2; —1; 1) u N(l; 2; —3) B oaHOM,
B CMe3KHBIX WJH BepTHKAJbHBIX ABYTpaHHBIX yrJax, olpa-
30PAHHHIX MpPH TepecedeHKH ABYX TMJIOCKOCTel:

N3x¢—y+22—3=0, 2)2x— y+5z2—1=0,
x—2y—z+4=0; 3x —2y +62—1=0.
976. Onpeaeduthb, JeXHUT JH HAUAJIO0 KOOPAUHAT BHYTPH
OCTPOTO MJAM TYNMOro yrJaa, o6pa3oBAHHOTO JByMS ILJO-
CKOCTSAMH: X — 2y +32—5=0, 2x—y—2+3=0.
977. OnpenenuTs, JeKUT Jau Touka M (3; 2; —1) sHyTpH

OCTPOTO HJH TYNOTO YyrJa, 006pa30BaHHOTO ABYMS MJOCKO-
cramu: Sx —y+2+3=0, 4x— 3y + 22 4+ 5=0.
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978. CoCTaBuTh YpaBHEHHE MJIOCKOCTH, Xensiwell mono-
JlaM TOT JABYIPAHHBIH Yyrosq MeXAy JABYMS IJOCKOCTAMH
2x — 14y -+ 62—1=0, 3x+4 5y —>5z+43=0, B KOTOpOM
JIeXXHT HAyajJo KOOpJHHAT.

979. CocTaBuTh ypaBHEHHE IJOCKOCTH, JeJslueft momo-
JaM TOT JBYIPAHHBIA YyToa MeXAy MIBYMS MJOCKOCTAMH
26— y+4+22=3=0, 3x+42y—62—1=0, B KorOopoM
JEXHUT Toura M (1; 2; —3).

980. CocraBuTh ypaBHEHHE NJIOCKOCTH, KOTOpas JEJHT
MONO0JIaM OCTPHIH ABYIpaHHBIA yroJd, oO6pa3oBaHHBIA AByMA
nJaockocTaAMH: 2x — 3y — 42 — 3 =0, 4x — 3y —22~3 =0.

981. CocraBuTh ypaBHeHHEe IJIOCKOCTH, KOTOpas LEJHT
nomoJsaM TYNOH JABYrpaHHBil yroJs, oOpasORaHHBIN ABYyMA
IIOCKOCTAMH: 3x — 4y —2+45=0, 4x—3y+2-+5=0.

§ 41. ¥pasHenus npsimoii

[Tpamas Kak mepeceyeHHe ABYX MJOCKOCTEH ONpenenaeTcs COBMeCT:
HLIM 3ajlaHHeM JABYX YpaBHeHMH nepBoil CTemeHu:

{ Aix + Byy + Cyz+ D, =0,

1

A2x+B2y+C22+D2=0 ()

NpH yCAOBHH, uTo Kodpduuuentn A;, By, C; nepsoro 3 HHUX He MPO+

NOpUHOHAMBHE koathouuueHram A,, By, C, BToporo (B NPOTHBHOM

clydae 3TH YypaBHeHUA OYAYT OIpedessiTh MApaJIIeNbHHE HJH CJHBe
LUHeCsT MJIOCKOCTH). -

ITycts nekoTOpas npAMad a onpenesteHa ypaeseHusamu (1) n o

¥ P - KakHe yYroJHO YHCJA, OJHOBPEMEHHO He PABHHE HYJI0; TOTAA

ypaBHeHue ‘

o (Aix+Biy+Ciz+ D))+ B (Aox+ By +Coz+ Dy) =0 (2)

onpejedsieT IIOCKOCTh, NMPOXOAAIIYIO uepes NpAMYl a@.
YpapuenueMm Buaa (2) (npu cooTBeTCTByIOUIEM BhiGope uncea a, fi)
MOXHO ONpeJeHTh JMIOOYI0 NIOCKOCTh, NPOXOAAIIYIO yepes NpAMYo a.
COBOKYIHOCTh BCCX IVIOCKO CTeHl, MPOXOASIIHX Yepes OLHY H Ty ke
NpAMYI0, Ha3HBaeTCd NYYKOM MJIOCKocTedl, ¥YpaBreHHe Buza (2) mashl-
BaeTcsl YpDaBHEHHEM myduKa NJIOCKOCTei,

Ecmn o 5~ 0, To, nonarag ry == ), ypaBHeHHE (2) MOXHO NPHBECTH
K BHAY

Aix+ Biy+ Ciz+ Dy 4+ A (Agx + Boy -+ Coz -+ D) =0, (3)

B rtakoM BuAe ypaBHeHue Mmyuka [Jockocreli GoJdee ynoTpeOue
TeJbHO, ueM VypabHenHe (2). onHako ypaBHeHHeM (3) MOXHO omnpenes
JHTh BCE IVIOCKOCTH INyuKa, 3a HCKJIOUeHHEM TOH, KOTOpPOH COOTBET-
C+TBgeT %=O, T. € 3a HCKJOYeHHeM MIOocKocTH Ayx -+ Byy + Cy2 +

2 =0
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582, CocTaBNTh YypaBHEHHA MpPAMHX, OOpPa30BaHHBIX
nepeceueHHeM IMJIOCKOCTH HBx — 7y -+ 22 —3 =0 ¢ koopxnu-
HAaTHBIMH MJOCKOCTSIMH.

983. CocraBuTb ypaBHeHuST TpaAMOH, o00pa3oBaHHOA
nepeceyeHueM MJIOCKOCTH 3x—Yy—72 -+ @ ==0 c na0CKOCThIO,
npoxojsauiefi yepes och Ox u Touku E(3; 2; —5).

984. HafiTn TouKH mepeceueHuss NpaMoi

2x+y—2—3=0,
{ t+y+z2z—1=0
¢ KOOPJHHATHBHIMH HJIOCKOCTSIMH.
985. Iloxasath, uTo mpsiMas
2x — 3y +5Hz— 6=0,
{ x+5y—724+10=0

nepecekaer oce Oy.
986, OmpenennTh, NpH KakoM 3HadeHnu D mpsamas

{2x+3y—-z+ D =0,
3x =2y 422—6=0

nepeceraet: 1) och Ox; 2) ocs Oy; 3) oce Oz.
987, HafiTu COOTHOLIEHHST, KOTOPHIM HOJIKHBI YIOBJE-
TBOPATb KOo3((PHIMEHTH ypaBHeHHH OpAMOH

{ A1x+Bly+Clz+ D|=0,
A2x+B2y+ng+D2=0

1151 TOrO, YTOGEL 312 NpsiMas OwJa mapaaienssa: 1) ocn Ox;
2) ocu Oy; 3) ocu Oz.

988, HaiitTH CcOOTHOLIeHHs, KOTODPBIM JOJIKHBL YAOB.IC-
TBOPATh KO3(p(HIMEHTH ypaBHeHHH NpaMOH

{ Ax+ Biy+Ciz+4 D=0,
A2x+‘ BQy+CQZ+D2=0

XN TOro, uToGH 3Ta NpsiMas nepecekaJsa: 1) och a6eiuce;
2) ock opauHAT; 3) ocCh anJukar; 4) CoBmajga’na c OChlo
abcuuce; 5) coBmazajna Cc OChlo opAuHaT, 6) commanana
C OCbIO aINJHKAT.

989. B nyuke miaockocre#t 2x — 3y +2 — 3 4+ A (x+3y+4
-+ 22 4+ 1)=0 wna#iTu naOCKOCTb, KoTOpas: l) TMPOXOAUT
yepes Toury M, (1; —2; 3); 2) mapannensna ocu Ox; 3) napaJ-
JeJbHa ocu Oy; 4) napannenapHa ocu 02z,
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990. CocTaBHTb YpaBHEHHE IJIOCKOCTH, KOTODAg NpPUs
XOIHT uepe3 NPSIMYIO NepeceuyeHHsl MJOCKOCTel 3x — y --
+ 2249=0, x+2—3==0: 1) u uepes Toury M, (4; —2; —3);
2) napaaneasHo ocu Ox; 3) napaanenbHo ocu Oy; 4) mapaJ-
JesbHO ocu Oz,

991. CocraBUTh ypaBHeHHE TNJIOCKOCTH, MNpOXoJsiei
yepes NpsaMylo nepeceuenus nuaockocre#t 2x — y 4~ 3z2—5=0,
x -2y — 2z 4 2 =0 napanenpno Bekropy I=={2; —1; —2},

892, CocTaBUTb VypaBHEHHe TJOCKOCTH, MPOXONALUe
yepe3 NpAMYIO mepeceveHusd niockoeres dx — 2y—z2—3 =0,
x4 3y — 224 5=0 napanneabno Bekropy I=={7; 9; 17}

993. CocraBuTh ypaBHeHHEe MJIOCKOCTH, MNpoxofsauleil
yepe3 NPAMYy0 nepeceueHus niaockoctell 3x—2y + z--3 =10,
X — 22 =0 nepneHIHKYAIPHO IJIOCKOCTH X—2y-+2 - 5 ==0.

994. CocTaBuTh ypaBHeHue NJOCKOCTH, MNpoxoasuiel
yepes mpaMyio

{ St — y—2z2—3=0,

3x—2y —52+4+2=0

NepNeHAHKYJASIPHO IJOCKOCTH X + 19y — 72 — 11 =0.

995. CocTaBuTb ypaBHEHHE NJOCKOCTH, KOTOpas MpPOXO-
JUT uepes3 npAMylo liepecedeHuss naockocrei 2x + y — 2 4
+ 1=0, x4y -+ 22+ 1 =0 napanneabHO OTPE3KYy, Orna-
HHYeHHOMY ToukaMuH M, (2; 5; —3) u M,(3; —2; 2).

996. Hanucarb ypaBHEHHE IJIOCKOCTH, IpHHANIeKalleld
nyuky njockocreit a (3x—4y 4 z4-6) + pf (2x—3y4-2+2) =0
H paBHOyHaJeHHOH oT Touek M,(3; —4; —6), My(1; 2; 2).

997. Onpenenuth, IPHHANJCKUT JH IJIOCKOCTb 4X—8y-
+ 172 —8 =0 nyuky nJaockocrefi a(bx —y-+4z2—1)4
+8(2x 42y — 324 2)=0.

998. OnpenennTb, HPHHALJIEKHT JH MJIOCKOCTH HX —
— 9y — 22 4+ 12 =0 nyury nnockocteii o (2x—3y + 2—5) 4
+B(x—2y —2—7)=0.

999, OnpexenuTb, NpH Kakux 3HaueHudAX [ u m uJjo-
CKOCTb Dx -+ [y 442 4+ m =0 npuHaRJeXUT OYUKY NJIOCKO-
creit a(3x—7y+2—3)+B(x—9y —22+45)=0.

1000. HanucaTs ypaBHeHue IJIOCKOCTH, KoTopas NpH-
HamJexXHT NYYykKy MmJaockocTedt  a(x — 3y -+ 7z -+ 36) +
+P(2x 4+ y—2 —15)=0 1 OTCTOUT OT HAYaJJa KOOPLHHAT
Ha paccTosiHUH p =3.

1001. Hamucate ypaBHEeHHEe HJOCKOCTH, KOTOpas NpH-
HaLJeXUT nyuky mgockocrelt a(l10x — 8y — 152 4 56) +
-+ B(4x + y + 32 — 1) =0u orcrour ot Touxu C (3; —2; —3)
Ha paccrosuuu d=7.
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1002, HatiTh ypapHeHHe NJOCKOCTH, KOTOPAsS TpPHHAM-
JIeXXHT NyYKy mJjockocted a(4x 4 13y — 22 — 60) 4B (4x -
-+ 3y 4 32—30) = 0 1 oTcekaer oT KoopauHaATHOrO yraa Oxy
TpeyroJbHHK C MJOLIA/bI0, paBHOH 6 kB. ex.

1003. CocraBuTh ypaBHeHHST NJOCKOCTeH, NPOEKTHPYIO-

LWIX NPAMYIO
{ 2t — y+422=—3=0,
¥x42y— z2—1=0

Ha KOOPAHHATHHE TJOCKOCTH.
1004, CoctaBuTh ypaBHeHHs NpOEKIHHE NPAMOH

{ x4+ 2y —32—5=0,
0% — y+ 24+2=0

Ha KOOPAMHATHBIE MJOCKOCTH.
1003, CocTaBHTh ypaBHEHHe IJOCKOCTH, MPOEKTHPYIO~
leld NpIMYIO
{ 3x+2y— z2—1=0,

2x—3y+22—2=0

Ha MJIOCKOCTh X + 2y + 32 — 5 =0.
1006. CocTaBuTh ypaBHEHHS NPOEKIHH MPSIMOH

{5x—4y—2z—5=0,
x+22—2=0

Ha TJIOCKOCTh 2x —y +2— 1 =0.

§ 42. Hanpasasomuli Bektop npamoi. KaHoHHuecKue
ypaBHeHusi npsaMoi. Ilapamerpuueckue
ypPaBHEHUS TPSMOH

Kaxamft He paBHmE Hy/MO BekTop, JeXamui Ha NagHOH nNpsMof
HIH napasiensubit eif, HasmBaeTcsl HanpaBJsIOMUM BEKTOpOM aTofi
npsiMoii,

Hanpapasiomifi BekTop NpPou3BOJbHoH npsaMofi B pasapHefimneM
ofosHauaerca GyKBOH @, ero KoopawHaTH — Gykeamu I, m, n:

a={l; m, n).

Ecau usBectHa ogHa Touka Mg (xo; Yoy 20) IPAMOR M HANPaBJfgI0-
mui BexTop @ == {l; m; n}, To UpAMan MOXET OHTh onpejeteHa (IByms)
YPaBHEHHSAMH BHIA:

- -1 22—z
X=X Y —Yo o (1)
{ m n

B TakoM BRHAe YypaBHeHHS NPAMOHA HA3BIBAIOTCA KaHOHHYECKHMH,
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KanounueCKue ypaBHEeHHst DpsMof, npoxoasneR uepes npe nauume
roukd M, (%15 Y13 21) ¥ My (x5 Y5 2,), HMEIOT BUJ

X=Xy Y=Yy _ R—z2
X2 — X1 Y2 — lf1 2p =25

(2)

OGosnaunM OYKBOH { Kax/j0e U3 PAaBHBIX OTHOIIEHHH B KaHOHH=
yeCKHX ypaBHeHHAX (l); MBI moJyuwiM:

X—Xo _ Y=Y _ =—?0

= tl
l m n
Orciona
[ X = Xp + lt,
{ ¥y=yo+ mt, (3)
2==2p -+ nt,

D10 — napaMeTpHUeCKHe YPaBHEHHA NPAMOI, mpoxoasaueif usepes TOUKY
Mo (05 Yo; 20) B HanpapJeHuH BeKTopa @ = {{; m; n}. B ypaBuexuax (3)
{ paccMaTpHBAETCST Kak NMPOH3BOJBHO HIMeHFIOWHHACA TapaMmeTp, X, ¥,
2 — KaK GyHKUUH OT [; NPH M3MEHEHHH ! BEJMYHHH X, ¥, & MelsioTcsa
TaK, YTO Touka M (x; y; 2) ABHKeTCS MO JAHHOH HPAMOMH.

Eciu mapamerp ¢ paccMarpHBaTh Kak mepeMeHHOe BpeMs, a ypaB-
nenust (3) kKak ypaBHeHHa [JABHMKEHHsT TOYKH M, TO 3TH ypaBHeHHA
GyLyT omnpene daTh NPIMOJUHEHHOe H papHOMEepHOC ABMKeHHe TOukH M.
IMpu ¢=0 Touka M cosmazaer ¢ toukoid M, Cxkopocts v Toukn M
[OCTOSIHHA M omnpejelserca Gopmylion

o =VEF e Tk,

1007, CocraBuTh KaHOHWUYECKHE YpapHeHHUA MpsMoil,
npoxoasauieit uepes Touky M;(2; 0; —3) napanmesabHo:

1) BekTOPY @ ={2; —3; 5}; 2) npamvo# r—1__y+2_ 24!

5 2 —1°
3) ocu Ox; 4) ocu Oy; 5) ocu Oz.

1008. CocTaBuTh KAHOHHYECKHE YpaBHEeHHS TpPSIMOH,
npoxonauiedi depe3 naBe Jjanuwnle Toukm: 1) (1; —2; 1),
(3; 1; —1); 2) (3; —1; 0), (1; 0, —3); 3) (0; —2; 3),
(3; —2; 1); 4) (1; 2; —4), (—1; 2; —4).

1009. CocraBuTh mapaveTpuyeckue ypaBHeHHS NpAMOH,
npoxoxpsuieit uepe3d Touky M,(l; —1; —3) mapaaaennbHo:
1) BexTOpy @ ={2; —3; 4}; 2) npamoii r;—l ____y-:2=z-a L
3) mpavo#t x=3t—1, y=—2{+3, z=5¢42.

1010. CocTaBuTh MapaMeTpuuecKue ypaBHEHHS NpsiMOil,
npoxoxame# uepe3 jape madHube Touku: 1) (3; —1; 2),
(2; 1; 1) 2) (1; 1; —=2), (3; —1; 0); 3) (0; 0; 1), (0; 1; —2),

1011, Yepes rmouxu M,;(—6; 6; —b) u M,(12; —6; 1)
npopefieHa npamasi. ONpeLesuTb TOUKH IepeceueHHs 3TOH
NpsAMOH C KOOPAHHATHBIMH MJOCKOCTAMH,
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1012, MHanwr Bepmuubl Tpeyronasuura A(3; 6; —7),
B(—5; 2; 3) u C(4; —7;, —2). CocranuTs mapaMeTpuyecKue
YpaBHeHUS ero MeJHaHH, INpPOBeieHHONH H3 BepIIHHH C,

1013. [Janm BepwHHB Tpeyroabuuxka A(3; —1; —1),
B(l; 2; —=7) u C(—5; 14; —3). CocTaBuTh KaHOHHYECKHe
ypaBHeHHS OGHCCEXTPHCH €ro BHYTPEHHEro yrJa IpH Bep-
mude C.

1014, Jlawst BepwuHs TpeyroabHuka A(2; —I1; —3),
B(5; 2; =7) n C(—7; 11; 6). CocraBHTh KaHOHHYECKHe
YpapHeHHs GHCCEKTPHCH! €r0 BHEIIHEro yIrJa Nnpy BepuinHe A,

1015, Jaur BepwuHun Tpeyroasuuxka A(l; —2; —4),
B(3; 1, —3) u C(5; I; —7). CocraBuTh napaMeTpuyecKHe
YpaBHeHUS €ro BLICOTHI, ONYyLIEHHON H3 BepWHHH B Ha
IIPOTHBOMOJIOKHYIO CTODOHY.

1016, dana npsmas

{ 2x — by +2—3=0,
X+2y—24+2=0.

Brlunc/UTh MpoOeKUMHHM Ha OCH KOODJAMHAT KaKOro-HHOYIb

€e HalpaBJsouiero Bekropa a. Ha#itu olluee BHpaxKeHue

IIpOEeKIHHK HAa OCH KOOpPAHHAT MPOH3BOJILHOIC HampasJisio-

I[ero BeKTOpa 3TOH NpsIMOH.
1017, Jana npsmas

{ 2x—y-+3z241=0,

x+y— 2—2=0.

Haftu pasnoxenne no 6asucy i, j, & Kakoro-HuGyip ee
HanpasJsoLero BeKTopa &. BHpasHTh B 00lueM BHIE pas-
JoxeHue no 6asucy i, j, X npoH3BOJbHOrO HANPABJAAOLIETO
BeKTOpa 9TOH NpPSAMOM.

1018. CocraBuTh KaHOHHYCCKHE YpaBHeHHS NpAMOI,
npoxoaqaueil gepes rouxy M, (2; 3; —5) napadsenapuo npaAMoOn
{ 3x— y+22—7=0,

x4+ 3y—22+4+ 3=0.

1019, CocraBuTh KaHOHHYECKHE YPABHEHHA CJeLYIOMIUX
NPSAMBIX:

1) t—2+32—4=0, 2) 5+ y+2==0,
{3x+2y——52—4=0; {2x+3y-—2z+5=0;
3) x—2y+ 324 1 =0,
{2x+ y—42—8=0.
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1020. CocTaBuTh nNapaMeTpHUSCKYe YpaBHEHHS CleLyIc-
[UX TOPAMBIX:

1){2x+3y- 2—4=0, 2){ x+2y—2—~6=0,
3x — 5y ~+2z2+41=0; 2%x— y+z2+4+1=0,
1021, doxasaTe mapannietsHOCTb MPSIMBIX:
1) x+2_____y—l__z_ i { x—l—y—z:O,
| 3 -2 x—Yy-—5bz—8=0;
2) x=2t+5, y=—t+2, 2=t—7mn
{x—'{-By—l— 24 2=0,
X— y—3z2—2=0;
3){x+y—32+1=0, {x+2y——5z—-1=0,
u

X—y+ 24+3=0 x— 2%+ 32—9=0.
1022, JloxasaTth neprneHIHKY/JAAPHOCTH MPAMBIX:
D E_a=l_z { et y—bz =0

! —2 3 2x 4+ 3y — 8z + 3 =0;

2) x=2t+1, y=3t—2, z2=—6t+ 1
2x+y—4z 4+ 2=0,
H{4x—y—52+4==0;
3){ x+y—3z2—1=0, {2x+ y+2z245=19,
2 —y—92--2=0 2¢ — 2y — 2+ 2=0.

1023. Haiita ocTphiit yrom Mexay NpsIMBIMH:
x—3 _y+2 =z t+2 y—3 z4+5
1 -1 Vz o l Ve

1024. Hafity Tyno#i yrosq Mexay npaMbIMH X =3¢ — 2,
Yy=0,2=—1t4+3nx=2%—1, y=0, z=1t—3.
1025. Onpene nuTh KOCHHYC YIJga MEXIY NpPSIMBIMHU:
{ x—y—4z —~5=0, { x—6y—6242=0,
2¢+y—22—4=0; 2+ 2y +92—1=0.
1026. Hdokasath, UTO IpsiMble, 3ajaHHLIe NapaMeTpH-

9eCKHMH YDABHEHUAMH ¥ =2 — 3, y =3t — 2, 2= — 4{+6
Hx=t+5 y==-4ft — 1, z=1-—4, nepecekaiorcs.
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1027. JaHw npameie

x+2 oy __z—1 x~—3 __y—1__2-=7,
2 T =37 4 * 1 T T4 T T

IPY KAaKOM 3HAuYeHHH [ OHH NepeceKaloTcsa?
1028, [Toka3aTb, YTO YCJOBHE, IIPH KOTOPOM JBE MpPSIMble

r—a _Y=b __z=e¢ o x—a _y—=b _2—c
L m n {y Mo ny

JIe’KaT B OJHOH MJOCKOCTH, MOKeT OhITh IpeJCTaBJEHO
B CJeAVIOIIeM BHIE:

ag—a; by—b cy—c

1029. CocraBuTh ypaBHeHUs IPSAMOLH, KOTOpAS MPOXORHUT
uepe3 Touky M;(—1; 2; —3) nepneHAUKY/NIPHO K BEKTODY
a ={6; —2; —3} u mepecekaer NpIMYI0

x—1! y+1 2—3
3 - 2 T =5

1030. CocraBuTh ypaBHeHHsI NPSAMON, KOTOPAS MPOXOAHT
gqepe3 Touky M;(—4; —5; 3) u mnepecekaer aBe NpAMble

x+1 __y+3 2~2 x=~2 y+1 _ z2—1
3 ° =2 7 —_1* 92 — 3 T =5°

1031, CocraBuTh mapaMeTpPHUECKHE YpaBHEHHS OOLIEro
MepneHAUKyIspa IABYX NPAMBIX, 331aHHBIX YPaBHEHHSIMH

x=3t—7, y=—2-+4, 2=3t+4
H .
x=t+1, y=2—8  z=-—1—12

1032. Jlawul ypaBHeHua ABHXKeHHA ToukH M (x; y; 2)
x=3—4f, y=5-+3f z=—2+ 19,

Onpenennth ee CKOPOCThH ©.
1033. Jlaun ypaBHeHHs nBHKeHHs ToukH M (x; y; 2)

x=5—9f y=—38+2, z=5—¢

Onpenenuts paccrosiHue d, KOTOpOe NPOHAET 3Ta TOUKA
3a NMPOMEXKYTOK BpeMeHH OT f;, =0 10 ly=7,

1034. CocraBuTh ypaBHeHHs ABHXKeHHA Toukn M (x; y; 2),
KOTOpas, HMes HauaJgabHoe mosoxeHne My(3; —1; —b),
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R BHKETCH TNDAMOJHHEHHO W DABHOMEDHO B HANPABJIEHHH
pextopa s =={—2; 6; 3} co ckopocTbio v =21,

1035. CocTaBUTh YPABHEHHUS LBHKeHHS ToUkN M (x; y; 2),
goTOpad, JABHrafch NMDSIMONHHEHHO W PABHOMEPHO, MpoLIsa
pACCTOSHHE OT TOUKHU M, (—7; 12; 5) no Touku M, (9; —4; —3)
3a TMPOMEXKYTOK BpeMeHH OT f;==0 xo f,=4.

1036. Toura M (x; ¥; 2) IBHXKeTCA IPAMOJINHEHHO H PABHO-
MepHO H3 HAuaJbHOTO IOJOXKEHHH My(20; —18; —32) B Ha-
npasJieHHH, TPOTHBOMNOJ/IOKHOM BekTopy s={3; —4; —12};
co ckopoctbio v==26. CocCTaBdUTb YpDaABHEHHSI JBHUKEHHA
rouki M M ONpeJesHTb TOUKY, ¢ KOTODOH OHa COBIAmaer
B MOMEHT BpeMeHHU f==3.

1037. Touxu M(x; y; 2) u N (x; y; 2) ABUKYTCA TPSAMO-
JUHEHHO M PABHOMEPHO: MepBad H3 HAUAJALHOI'O MOJOKEHHS
M,(—5; 4; ~5) co cropocThi0 vy =14 B HampaBJeHHH
gexTopa s ={3; —6; 2}, BTOpas M3 HAYA/JIbHOTO MOJOXKEHHUSA
Ny(—5; 16; —6) co cropocTsio vy =13 B HamnpasJ/eHUH,
NPOTHBOMOJOXKHOM BeKTOpY r={—4; 12; —3}. Cocraputsb
YpaBHEHHA JBHIKEHHA KAXKAOHK M3 TOUeK u, yOILHBIIHCH,
YTo HX TPAEKTOPHH INlepeceKkaioTesl, HAHTH:

1) Touxky P mepecedeHus] X TpaeKTOpHH;

2) BpeMs1, 3aTpaveHiioe Ha ABHKeHUEe TOukl M ot M, o P;

3) BpeM4, 3aTpaueHHoe HA ABHKeHHe Touku N ot N, o P;

4) navnsl otpe3koB MyP u NyP.

§ 43. CmemaHHbIe 3327344, OTHOCALIHECH K YPABHEHHIC
NAOCKOCTH W YpaBHEHMAM npAMOM

1038, Toxasatb, uTo mpsiMast x =3t — 2, y=— 4¢ 41,
2=4{ — b mapaJ/aienbHa MJIOCKOCTH 4x — 3y — 62 — 5 ==0.
1039. doxkasarh, uTo npsMas

{5x—-—3y+2z-—5=0,
2x— y— 2—1=0

JEeXUT B mJockocTH 4x —3y+72—7=0.
1040, Hafitn Touxy nepecedeHus TmpAMOH H MJIOCKOCTH:

DEipi=ttl 2z orqgyte—1=0
g £+8_y=2 2l 4 oyte—15=0;
3) xj22=’/;1=z;'3, x42y—2z+4+6=0.
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1041, CocTaBurh KaHOHHYECKHe YpaBHeHUA TIPAMOiL,
npoxonsie#t uepes Touky My(2; —4; —1) u cepemumuy
OTpP@3Ka INPAMOH

{3x+4y+5z-—-26=0,
3—3y—22— Bb=0,

3aKJIOUEHHOTO MEXAY MIOCKOSTAMH 3% 4 3y — 424 11 =0,
Bx 4+ 3y —4z — 41 == (.

1042. CocTaBuTh YpaBHeHHs NPAMON, NPOXOAsLIELH Yepes
Touky My(2; —3; —5) nepneHauKyJaspHO R NJOCKOCTH
6x — 3y —52+4+2=0.

1043. CocraButh ypaBHEHHe IIOCKOCTH, HPOXonslel
yepe3 TOUKY My(l; —1; —1) nepneHAHKYJASAPHO K NPAMOi
x+3 _y—1__ 242

2 T =3 T 4

1044, CocrtaBuTh ypaBHEHHE IJOCKOCTH, MPOXOAAILEH

yepe3 Touky M,(l; —2; 1) mepneHaHKYaAsSPHO K MPAMOH

{x—2y+z—3=0,
x+ y—~2+4+2=0.

x4+ 1 __y—-2=
=

1

1045. TIpy KakOM 3HaYeHHH M NpsMas

= 21_23 napaJenbHa MJI0CKOCTH X — 3y + 62 4 7 =07

1046. [Tpn xaxkom 3Hauenun C npavas

{3x—2y+z+3=0,
4x -3y +4z2+1=0

napaJJeJbHa MJIOCKOCTH 2x — y +Cz — 2 =07

1047, Tlpu kakux sHaueHusx A u D npamast x =3 4 4/,
y=1—4¢f, 2= —3+4+1¢ gexur B maockoctn Ax -+ 2y —
— 42 4+ D=0?

1048. ITpu wraxkux 3naueHudx A u B nJaockocTs Ax +
~+ By + 32 — 5 =0 neprneHnuKkyIsipHa K NpsiMofi x = 3 + 2f,
y=5—3 2=—2-—2¢

1049, TIpu xaxkux 3HaueHusx / u C npsMmad X =

{
_ y+1 — 2:35 nepneHaUKyJasIpHa K MJOCKOCTH 3x — 21/+

4
+Cz+41=0?
1050, Haiitn npoexuuio toukn P(2; ~—1; 3) Ha npamylo
x=3¢t y=>5bt—7, 2=2t+ 2.
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1051. Halitu Touky Q, cuMMeTpuuHyio Touke P (4; 1; 6)
OTHOCHTEJNIBHO MPSIMOH

{ X —y—4z+12=0,
9% +y—2z+ 3=0.

1052. Hafitit Touky Q, cHMMeTpHUHYIO TOouKe P (2; —5; 7)
OTHOCHTEJIBHO NPAMOH, npoxoxsiteli uepes Touku M, (5; 4; 6)
H Mo( —2; —17; _8)

1053. Haﬁm npoekuuw Toukn P(5; 2; —1) Ha mJo-
ckocTh 2¢ — 4 + 32 423 =0.

10534, HaﬁTH TOUKY Q, cuMMeTpuunyio touxke P(1; 3; —4)
OTHOCHTEJbHO IJIocKocTH 3x - y— 92 ={).

1055. Ha nuaockoctu Oxy HafiTé Takyio Touky P, cymMMa
paccrosinuit Koropo# no Touek A(—1;2;5) u B(11; —16; 10)
Opia OB HaHMeHblIed.

1056. Ha nnockoctu Oxz matu Takyl Touky P, pas-
HOoCcTh paccrosuu#i kotopoll 1o Touek M,(3; 2; —5) u
M,(8; —4; —13) 6b1a Gbl HanOo/bLIEH.

1057. Ha nnockoctu 2x——3y+3z-—- 17 =0 nairtu Ta-
Kyi0 TOUKy P, cyMMa pacCTOSIHHH KOTOpPOH NO TOYeK
A(3; —4;7) n B( —5; —14; 17) 6na 6 HaUMeHbIIeH.

1058. Ha nnockoctu 2x -+ 3y — 42 — 15=0HafiTa TaKkyo
TOYKYy P, pa3HOCTh pAacCCTOSIHUH KOTODOM [0 TOuYeK
M;(5; 2; —=7) u My(7; —25; 10) 6ul1a OBl HaHOOJBLIEH.

1059. Touxka M(x; y; 2) nBHUXeTCS NPSIMOJUHEHHO H
pPaBHOMEPHO H3 HauaJabHOro noJsoxenua My(15; —24; —16)
CO CKOPOCThI0 ¥ == 12 B HATIpAB/JIeHHH BEKTOpA § = {— 2 2; 1}.
YGenupiiuch, UTO TpaekKTOpHA TOUKHM M mepecekdeT IJO-
CKOCTb 3x + 4y + 72 — 17=0, Haditu:

1) Touxy P ux mepeceueHus;

2) BpeMs, 3aTpaueHHoe Ha ABuxKeHHe TOouku M or M
o P;

3) IJIHHY oTpe3ka MyP.

1060. Touka M(x; y; 2) nBUXKeTCS NOPIMOJHHEHHO H
paBHOMEDHO H3 HauaJbHOro nogaoxkenuss M,(28; —30; —27)
CO CKOpOCThIO U= 12,0 1m0 nepneRgURyIADPY, ONYIIEHHOMY
H3 Touku M, Ha maockoers 15x — 16y — 122 4 26 =0, Co-
CTaBMTh YpaBHEHMSA ABUXKeHHA TOukH M H omnpene/uThb:

1) Touky P nepeceueHusi ee TPAEKTOPHH € ITOfl mJO-
CKOCThIO;

%) BpeMs, 3arTpayeHHoe Ha ABuxKeHHe Toukn M ot M,
20

3) AnuHy orpe3dka MyP.

6 . B, Knereiux i81



1061, Touka M (x; y; 2) XBHKETCHA NPAMOJNUHEAHO H pa-
BHOMEpPHO H3 HauyajJbHOro mnosoxenns M,(ll; —21; 20)
B HanpamJeHHH Bektropa s={—l; 2; —2} co cxopo-
cthio v==12. Omnpenenurs, 3a KakKoe BpeMs OHA NPOi-
JeT OTPe30K CcBOell TPAaeKTODHH, 3aKJIOUEHHHIH Mexnay
napaJjeJbHEIMH  [JocKocTaMH:  2x + 3y -+ bz -- 41 =0,
2x 4+ 3y + 5z 4 31 =0. ,

1062. Briuucauts paccroauune d Toukd P(l; —1; —2)
OT NpAMOH

x+3 _y+2 2—8
3 - 2 T =2

1063. Boluncauts paccrosnHue d ot Touku P(2; 3; —1)
0 CJHELYIOILHUX NPAMEIX:

1) X =93 y 242,

3 2 -2 !

2) x=t+1, y=t+2, z2=4t413;
2 —2y 4+ z+4 3=0,

3){3x—2y+22+17=0.

1064, Y OenHBUIHCh, YTO NpAMEE .
2x+2y—2‘—10=0, x+7=y—.5=z.—.g
X— Yy—z—22=0, 3 —1 4

napaJjJienbHbl, BHIYHCAHTb DacCTOfiHHE d MeXAY HHMH,
1065. CocTaBdUTh ypaBHeHHe IJOCKOCTH, MNpOXonsiueit
yepe3 Toury M;(l; 2; —3) mapaJnesbHO NPSIMBIM
‘x—1 g+l 2—7  x+5 __y—2 243
2 - -3 - 3 3 T =2 T =1"*

1066, Jloxasars, yTo ypaBHeHHeE IJIOCKOCTH, NPOXOA el
uyepe3 TOUKY Mg (xg; Yo; 20) NapanlesbHO NPSIMBIM

x—a __y—b __2—2¢ X—Q _Y=by __2—0
A my (3] ’ 1y My Na ?

MOXKeT ObITh npeacTasJ/JaeHO B CJenyOLIeM BHIE.

X—X Y—lYy 22— 2
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1067. IIokasaTh, UTO YypaBHeHHe IJOCKOCTH, NMPOXond-
meii yeped TOURH M, (%53 ¥13 2) 1 My(xy yos 29) mapau-

JeJbHO MPAMOH
x—a _y—>b 2—c .

1

{ m n
MOKET GHThb MPEACTAB/IEHO B CJIeAyloUleM BHAE:
X =X y—4y 22—
Xo—X1 Yo=Y Ro—2|=0

[ m n
1068, CocTaBHTh YpaBHeHHe IIJIOCKOCTH, NpPOXOomsiiel
yepe3 NPIMYIO x=2t+4+1, y=—-~3t+2, 2=2t—3 u

roury M;(2; —2; 1).

1069, Joxa3aTh, UYTO ypaBHEHHE IJOCKOCTH, NMPOXOnAS-
mell yepe3 OpAMYI0 X =xo+lf, y=y,+ mt, 2=2y+nt
n Touky M;(xy; 4;; 2;), MOXeT OHTBL NpeACTaBJEHO B cJie-
JylolleM BHJE:

X —X Yy —h 2—2
Xi—Xy Yr—Yo 21—2 |=0.
l m n

1070, oxa3atb, YTo npAMEe
x—1_yg4+2_ _2—5
2 T =3 47
x=3t+7, y=2t42, z=-2t+1
JexaT B OJHOH NJIOCKOCTH, H COCTABHTb ypaBHEHHE 3TOH

NJIOCKOCTH.
1071, Idoxasarh, 4TO ec/qH IBE€ NpSIMble

x—ay __y—b _ 2—g¢ X—a _ Yy—by 2—0y

ll m; 3] ! 12 Ma - Ny

mepeceKaloTcs, TO YpaBHEHHe IJIOCKOCTH, B KOTOPOH OHH
JeXKaT, MOXeT OHTb NpeNCTaBJICHO B CJeLYIOLIEM BHIE:

x—a y—>b z—r¢

Iy msy fy :

1072, CocraBuTh ypaBHeHHE IJIOCKOCTH, NPOXOjsuiel
Yyepe3 ABe napaJlienbHule TpAMBIE
x—2 _y4+1 __z2—3 x—1 __y>x2 243

3 2 -2 ? 3 2 -2 °

——
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1073, HokasaTh, UTO ypPaBHEHHUE TJOCKOCTH, IPOXOxs-
mell uyepe3 JBe NapaJJeJbHbie TNpsMble X ==a, - lf,
Yy=b+mt, z=c +nt u x=a,+1lt, y=>b++ mt,
z=cy- nf, MOKeT OBITH INpeiCTaBJeHO B CJelYyIOolleM
Bune: '

X —a Yy —b 2z —c

- Qo — Q bg'—'bl Co — C =(,
[ m n
1074, Haiitu npoekuunio touku C(3; —4; —2) Ha nno-
CKOCTb, NPOXONALLYI0 Yeped MnapaJsiie/NbHEIe NpsiMbie
x—5 _y—6 __ 243 x—2 y—3 _2+3

13 T =3 3 1 =1

1075. Haiitn Touky Q, cuMMerTpHuHyio Touke P (3; —4
—6) OTHOCHTENBHO IJOCKOCTH, TpoXoaaulell yepe3d M, (—6;
I; —5), My(7; —2; —1) u M3(10; —=7; 1

1076. Haifitu Touky Q, cuMMeTpuuHyto Touke P (—3;2; )
OTHOCHTEJbHO HNJOCKOCTH, IPOXOAsIlell uepe3 NpsMble

{x—2y+3z—5=0, {3x+ y+3z+7=0,
x—2y —42 4+ 3=0; 5x — 3y + 22 4+ 5=0.
1077, CocTaBuTb ypaBHEHHe MJOCKOCTH, IpOoXoadiiel

yepe3 NpaMyw x =3t 1, y=2t+43, 2==—1¢— 2 napad-
JIeJIbHO NPSMOH

- {2x-—y+z—3=0,

x+2y—2—5==0.

1078. loka3aTs, 4TO YpaBHeHHUE IJIOCKOCTH, MPOXoaAnieft
X——X — Uy 2 2y

uepes NPAMYI0 =0 7= MapaJle/IbHO Npsi-

MOH x=X,-1+ I, y=y,-+ mt 2 ==2,- nt, MOKeT OBhITb
NpeJCTaBJeHO B CJaeAYyIOlleM BHIE:
X—~X Y—Y <—2

l m n 0.

ll ny n

1079. CocraBuTh ypaBHEHHe IIJIOCKOCTH, INPOXOAAIei
x—1 2 2—2
yepe3 MpAMyl = yj_'3 = NepueH HKYIAPHO

K NJOCKOCTH 3x 42y — 2z —5=0.
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1080. [Iora3aTh, 4YTO YpaBHEHHE IJIOCKOCTH, NPOXOIs-
mell uepes NpAMyro x=xo+l, y=y,+ mt, 2=2,-+nt
nepnes uKy/AApHO K INIOCKOCTH Ax+ By~+Cz+4 D=0,
MO¥KeT OBITb NIPEeACTAaBJEHO B CJeLYIOLleM BHIe:

X—Xo Y=Y <2—2
l m n == ()
A B~ C

1081. CocTaBuTh KaHOHHYECKHE YpaBHEHHA NPIAMONH,
gotopasi TPOXOAMT uepe3 TOuKy M,(3; —2; —4) napaJ-
JeqbHO TJAOCKOCTH 3x —2y —32—7=0 Hu nepecexkaer

t—2 y+4  z—1
NpAMYI0 —g— =5 =—5 .

1082. CocraBuTh napaMeTpHYeCKHE YpaBHeHHA npAMOii,
KoTOpasi MPOXOLHT Mapae/bHO MJIOCKOCTAM 3x - 12y —
—32—5=0, 3x—4y-+92+47=0 u nepecekaer mps-

x+35 y—3 241 x=—3 y—+1 12 -2
Mble —p— = =g, Ty =y =

1083. Bmuuc/auTh KpaTuaiiilee pacCTOAHHE MeEXAY

JBYMsl NPSIMBIMH B KaXXIOM H3 CJeJYIOLUIHX C/yYaes:

1 x+7_y+4__ 243, x—=21 _y+5__2-—2,
)-3‘-“4"-—2’6 -4 T -1
) x=2%—4, y=—14+4, 2=—2t—1; '
x=4t — 5, y=—3t+5, z=—5f 4 5;
3) x+5 _y4+5__ z—1,
3 - 2 T =2°
x=06{+4+9, y=—2¢, z2=~1t+ 2,

§ 44. Cohepa

B 1exapToBHIX OPAMOYroJbHHX KOOPAIMHaTaX cdepa, HMemman
uentp C (o B; y) ¥ pamuyc 7, onpefeNaeTca ypaBHeHHeM (x — a)? 4=
+(y —0)2+ (z—9y)=r2 Cbepa pamuyca r, HEHTP KOTOPOH HaXo-
LUTCH B HayaJe KOODAMHAT, uMeeT ypaBHeHHe x? - y? 4 22=r2

1084. CocraBuTh ypaBHeHHe chepHl B KaxKAOM H3 cJe-
AYIOUIHX CJyuaesB:

1) cdepa umeer uentp C(0; 0; 0) u pazuye r==9;

2) cthepa umeer uentp C(5; —3; 7) u paxuyc r=2;

3) cdepa NPOXOAHT yepe3 HAUAJO KOODAMHAT H HMeer
unenrp C(4; —4; —2);

4) cdepa npoxoaur uepe3 Touky A(2; —1; —3) u uMeer
ueHtp . C(3; —2; 1);

5) Toukn A(2; —3;5) u B(4; 1; —3) ABJAIOTCA KOH=
LaMH OJZHOIrQ H3 AUaMeTpPOB CPephi;
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6) neuTpoM cdeps ABJSETCS HAU4JI0 KOOPAMHAT, n
nmiockoeTh 16x — 15y — 12z -+ 75 =0 sBasiercs Xacarenns
HOM K cdepe; '

7) chepa umeer. ueatp C(3; —5; —2) U nNJIOCKOCTM
2% — y — 32+ 11 =0 sBasierca kKacareJbHOl K cdepe;

8) chepa mpoxomutT ueped Tpu Toukm M, (3; l; —3),
My(—2; 4; 1) 1 M3(—5; 0; 0), a ee HEHTDP JIEKHT HA MJIO-
ckoctd 2x+y—2+4+3=0;

9) chepa MPOXORHT UYepe3 UeThIpe TOUKH!

M, (1; =25 —1), Mp(—5; 10; —1),
M3(4; l; 11)’ M4(_ 8; -2, 2)‘

1085. CocraBuTh ypaBHeHHe cdepH paguyca r=3,
Kacamweiics nmaockocTH X+ 2y-+22-4+3=0 B ToOUuKe
M, (1; 1; =3).

1086. Buuucauts papuyc R cdephnl, KoTopast Kacaercs
nJaockocredl 3x -+ 2y — 62 — 15=0, 3x 4+ 2y — 62 + 55 =0,

1087, Cepa, ueHTp KOTOPO# JEXKHT HA NpPSIMOH

{2x+4y— z—7=0,
4x+ by + 22— 14=0,

kKacaercst maockocrei x4 2y ~22—2=0, x-+42y—
— 22+ 4=0. CocraBuTb ypaBHeHHe 3TOI cdepHl.

1088. CocraButk ypasHeHue ciephl, Kacamwoulefics AByX
napaJsenbHeIX miaockoctefi 6x — 3y — 22— 35=0, 6x —
— 3y —22+4+63 =0, npuueM 'OZHOH H3 HHX B TOUKE
M, (b; —1; —1). -

1089. CocraButh ypasHeHHe cdepnl ¢ ueHTpoM C (2, 3;
—1), KoTOpas oTcekaer OT NpsSMoi

{ 5x — 4y 4 32 4+ 20 =0,
3x—4y+ z—E8=0
XOpALY, HMeLLylo AJHHY, paBHyio 16,

1090. Onpeneauts KoopauHaTH ueHTpa C u panuyc r
cdepnl, 3aLaHHON OJHUM H3 CAEAVIOUIHX ypaBHeHWIi:

D) (x =3P+ @+2f+(z—5¢=16;

2) (x+ 1P+ @—3P+22=9

3) 24+ 22 —4x—2y+22—19=0;

4) X+ 1+ 22— 62 =0;

5) ¥+ y? 4 22+ 20y =0.

1091, CocraBHTb MapaMeTpHuECKHe YPaBHEHHUS THaMeTpa
cheprr ¥+ y*+ 22+ 2x — 6y -+ 2 — 11 =0, nepnesguxy-
JIPHOTO K INIOCKOCTH DX~y 422 — 17=0.
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1092, CocTaBuTh KaHOHHYECKHE YpPaBHEHHS JIHaMerpa
chepnt ¥? -+ 3* + 22 — x + 3y + 2 —~ 13 =10, napaanesbHoro
npavoft x=2t—1, y=~3t+45, z2=414-7, :

1093, YcTaHOBHTB, KaK pacnoJjoxena rouka A(2; —1;3)
OTHOCHTEJbHO KaxIOH M3 clelyolux cpep — BHYTPH, BHE
HJAH Ha TNOBEPXHOCTH:

) x =3P+ (y+ 1P+ (@—1P=4

2) (x4 147+ (y — 11¥ + (2 + 12)* = 625;

8) (x =6+ (y— 17+ (z — 2)* =25;

4) 24P+ 22 —4x46y—82-422=0;

5) 24P+ 22— x+3y—2z—3=0,

1094. BriustcauTh Kparuafiliee paccTOsHHE OT TOUKH A
70 NaHHOH Ccheph B CJAEAYIOIIHX CAydadx:

a) A(—=2; 6; —=3), L4y 422=4
6) A(9; —4; ~3),
x2 4+ y? 4+ 22 4 14x — 16y — 242 + 241 = 0;
) A(l; —1; 3), x*+ y*+ 22 —6x -+ 4y — 102 — 62 =0,

1095. OnpenenuTb, Kak pacnosoxkeHa IMJIOCKOCTb OTHO-
cHTeJbHO cdepH — nepecekaeT JH, KacaeTcs HJAH NPOXO-
JIUT BHe e€e; IJIOCKOCTh H cdepa 3agaHH ClAeAYIOIHMH
YpaBHEHHAMHU!

1) 2=3, x*+y*+22—6x+42y— 102+ 22=0;

2) y==1, ¥4+ 224 4x —2y — 62+ 14 =0;

3) x =25, R4+ —2+4y—22—4=0.

1096, OnpenenuTs, Kak pacHoJioxKeHa NnpsaMas OTHOCH-
TeJbHO cdephl — nepeceKaer JH, KacaeTcs HJIH IPOXOIHT

BHe ee; npamad U cdepa 3aLaHH CAeAYIOWIUMH YpaBHes
HHSIMU:
7

1) x=—2¢t -2, y=3—=, Az=t—2,
x2+y2+22+x—4y—3z+—é-=0;

2) x—5 y 2425

3 2= =2
2412422 —4x — 6y + 22 — 67 =0;
3 {2x— y+22—12=0,
) 2x—4y— 2+ 6=0’
X Pt 2= 24 2y 42 =43 =0
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. 1097. Ha coepe (x—12+(@y+ 22+ (z—8)2=25
HalTH TOUKYy M;, OJaHXKAHIIVIO K NNOCKOCTH 3x—42-19=
H BHIUNCJHUTH paccTostHie d OT Toukd M; 1o aToff miaockocTu,

1098. Ompenenuts uentp C u paguye R OKPYyXKHOCTH

{ (x — 82+ (y + 2)° + (2 — 1)>=100,
’ 2x—2y—z+9==0.

1099. Toukn A(3; —2; b) u B(—1; 6; —3) SABJISIOTCS
KOHIAMH AHAMeTPa OKPYXKHOCTH, NPOXOLAIICH Yepe3 TouKy
C(l; —4; 1). CocraButh ypaBHeHHS 3TOH OKPYIKHOCTH,

1100. Touxka C(l; —1; —2) ABsAETCA UEHTPOM ,OKPY K«
HOCTH, OTCeKamwIlef OT npamoﬁ

{ 2k —y+ 22 —12=0,
4y —T7y—z2+6=0
Xopny, NJauHa KoTopoH paBHa 8. CocTaBuTb YpaBHeHUs
STOH OKDPY:KHOCTH.

1101. CocTaBuTh ypaBHeHHA Opr}KHOCTH, npoxonﬂmeﬁ
uepes Tpu ToukH M, (3; —1; —2), My(1; 1; —2) u M5(—1; 3; 0).
1102. Jlausl n1Be c<bepbl
(¢ = m)’ + (g — n)’ + (2 — pr)’ =R}, »
' 2
(x — m2)2 + (@ —n) +(z— P2)2 == Rg,
KOTOpHIE TNEpEeceKaioTCst MO OKPYKHOCTH, Jexalell B Heko-
TOpOH mJockocTH . Jlokasarh, uTo Jo6as cdepa, mpos
XONsiasl yepe3 OKPYXKHOCTb IepeceueHHs IAHHBIX cdep,

da TakKxXe IJOCKOCTh T MOI‘YT OHITh npencraBJieHbl ypaB-
HeHHeM BH/a

al( x—mz) +@—m) 4+ —p)—Ri+
+ B [(x — my)’ 4+ (y — 1)* 4 (2 — pof — R =0

npy HaaJexaumeM BHIOOpe uHces a H P
1103. CocraBuTb ypaBHeHHe MJOCKOCTH, MPOXOnsIled
yepe3 JIHHHIO mepeceueHHs ABYX cpep:

2524+ 22+ 2224+ 3x — 2y +2—5=0,
24y 22 —=x+3y—2241=0.

1104. CocraBuTh ypaBHeHHe cdephl, NpoXonsiueil uepes
HayaJ/ 0 KOODIAHHAT U OKPYKHOCTb

{ x2+y2+22=25.
2x—3y+52—5=0.
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1105. CocTaBuTh ypaBHeHHe CdepHl, npoxonﬂmeﬁ yepes
OKPY2KHOCTb

{x2+J 4 22— 2¢ 4+ 3y — 62 — 5=0,
542y —2—=3=0
u Toury A(2; —1; 1).

1106. COCTaBHTb ypaBHeHHe cdhephl, TpoXoasilell uepea
JB€ OKpYXXHOCTH:

{x2+22=25, {x2+z2=16,

y= 2’ Y= 3,
1107. COCTaBHTb ypaBHeHHe xaca're.nbﬁoﬁ NJIOCKOCTH
x chepe X+ y* 4+ 22=49 B Touxe M, (6; ; —2).

1108. Jloxasars, T-ITO MJIOCKOCTb 2x — 6J + 32 —49=0
xacaetest cepnt X2 4= ¢ -+ 2% =49, BBIYHCAUTD KOOPAHHATHI
TOYKH KacaHuud.

1109. ITpu xakux snaqeﬂmx a NJOCKOCTh X + y +2=a
kacaeres coepnl x° -+ 2+ 22 =12,

1110. CocrtaButhb ypapHenue KacaTeJbHOH TIJIOCKOCTH
x cpepe (x—3)>+(y— 1)°+(2+2)>=24 B Toure M, (—1; 3; 0).

1111, Touka M, (x;; y; 2;) IeKUT Ha chepe x2+ﬁ+22—-r~
CocTaBHTh YpaBHeHHe KacaTeJbHON NJIOCKOCTH K 3TOf
cthepe B Touke M.

1112. BripeCTd ycJIOBHE, NIPH KOTOPOM MJAOCKOCTH Ax-4-
-+ By 4+ Cz 4+ D =0 kacaerca cohepwl x?+ y? + 22= R2,

1113, Touka M, (x;; yi; 2,) nexuT Ha cdepe (x — a)? 4
+ (y — B)? + (z — y)*>=r2. CocraBuTth ypaBHEeHHe KacaTeb-
HOM mJuockocTH k 3T10if chepe B TOuke M.

1114, Yepe3 TOUKH nepeceyeHus IpsIMON x-— 3t — 5,
y=5t—11, 2=—4t+9 u cheprr (x+ 22+ (y — 1)? +
+(z + 5)2—-49 NpOBEJeHBl KacaTeNbHble I‘IJIOCKOCTH K 9TOH
chepe. CocTaBuTh X ypaBHeHHS.

1115, CocTaBuTh ypaBHeHHS NJOCKOCTeH, KacaTeJbHhIX
K chepe x>+ 4?4+ 22=9 u napa/eJbHHX INJOCKOCTH X-i-
+2y — 22+ 15=0.

- 1116. CocTaBHTb ypaBHEHHA NJOCKOCTeH, KacaTeJbHbIX
K chepe (x — 3P + (1 + 2)% + (z — 1)?=25 u napanjenbunx
niockoctH 4x+ 3z —17=0.

1117, CocraBuTh ypaBHEeHHS IJOCKOCTeHd, KacaTeJsbHbIX
K chepe x2+y21-§2—10x;|—2y—l;2(133z—11_{2_’>?0 H_glapame.nb-

X _y-1__=z x _y+!_ z—8
HEIX NPAMBIM ——f—=——p=——, — = —5 =5 -
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1118. JlokaszaTh, uTO Yepes NpaAMYIo
{ 8x— 11y +82—30=0,
X—y—22=0
MOKHO TIPOBECTH JBe IJIOCKOCTH, KacaTeJbHhe K edepe
X412+ 2224+2c—6y+42—15=0, u coCTaBHUTH HX
YpaBHeHHs, :

1119. JoxasaTs, 4TO Yepe3 NpAMYy = '; 6 =y-43 ==2z-1
HeJb35 NPOBECTH IJIOCKOCTh, KacaTeJbHYIO K chepe X244
+22—4x+ 2y — 42+ 4=0.

1120. [loxasarh, uTO uyepe3d mpsiMylo x=4f+44, y=
=3f{-4 1, 2=1¢-1 MOXKHO npoBecTH TOJBKCG OJHY MJIO-

CKOCTh, KacaTembHylo K chepe x%2-4 4?4 22— 2x 4 6y +
+ 22 48 =0, u cocTaBuTh ee ypapHeHue.

§ 45. ¥YpapHeHuss mAOCKOCTH, mpamoit M cdhephnl
B BEKTOPHOH CHMBOJIHMKe

B nansrefimeM cumBod M (r) o3Hauaer, uTO 7 €CTh PaxHyc-BeKTOp
Toukd M.

1121, CocraBuTh YypaBHeHHe IJIOCKOCTH @, KoTopas
npoxoauT ueped Touky M, (rq) ¥ HMeeT HOpMaJ/IbHLIH BEKTOD 1.

Pemenue *). Ilyers M (r) — nponssoisiag Touka., OHa JeXHT

———

P TJIOCKOCTH O B TOM M TOJBbKO B TOM CJayyae, Korma Bektop MM
nepnengukygpes K n. I[Ipu3HaKoM nepneHIAKYJISAPHOCTH BEKTOPOB
SBJAETCS] DABEHCTBO HYJIO HX CKAJSPHOTO NpoH3BeleHHA. Takum obpas

soM, Mo¢M L n B TOM H TONBKO B TOM CJyuae, KOTJA

— m enn =0, (1)
BbipasuM BeKTOD MM uepes panuyCH-BeKTODH €ro KOHUA M Hayada:
ﬂ'-fo_M-= r=—rg
Orciona 1 u3 (1) maxomum:
(r —ry)n=0, (2)

D70 ecTh YpaBHEHHE TNJOCKOCTH O B BEKTODHOX CHMBOJIMKE, eMY Ya0-
BJETBOPSET DAJHYC-BEKTOD # TOUKH M B TOM H TOJBKO B TOM Cayuae,
Korga M JIeKHT HAa NJOCKOCTH O [r HA3BIBAETCA TEKYIIHM PaAUYCOM-
BeKTOpPOM YypaBHeHHS (2)].

1122. Jokasars, uTo ypaBHeHHe rn -+ D =0 onpepenser
NJIOCKOCTh, NepHNeHLHKYJSPHYI0 X BeKTopy n. Hanucats

*) Banayn 1121 u 1129 cymecTBeHHH A/ NPABHJIBHOrO MOHHMAHHA
sanau sroro maparpada. Mx peineHna npusojgTca B TEKCTE.
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ypapHeHHe 9TOH IMJIOCKOCTH B KOOPAMHATAX MPH YCJIOBHH,
aro n=1{4, B, C}.

1123. Iansl enuHHYHBIA BexTop #° M uucsao p > 0. Jo-
ka3aTh, 4TO ypaBHeHHe rn’ — p==0 onpeje/seT IJIOCKOCTb,
nepNeHAUKYISPHYIO K BEKTODY #°, H 4TO p €CTh PAcCTOSHHe
oT Hauasna KOOpIHMHAT RO IJOCKocTH. Hanmcarh ypasHeHue
5TOfl NJOCKOCTH B KOODAMHATAX INIPH YCJOBHM, UTO BeKs
top n® 06pasyeT ¢ KOOPAHHATHBIMHM OCAMH YIbl o, f3 H Y.

1124. Buuuceautsb paccrosuue d ot Toukd M, (r;) no n.o-
ckoctd rn®— p=0. Belpasurb paccrofgiHe d TaKke B KO-
opAMHaTax INpH YCJOBHH, HUTO "1-‘-"_-{361; y; 2}, nd=
= {cos a; cosP; cosy}.

1125. Hanst gee Touku M (r) u M,(ry). CocraBursb
ypaBHEeHHe IJIOCKOCTH, KOTOpas NPOXOXMT uepes TOUKY M,

nepHeHIHKYAAPHO K BeKTOPY MM,. Hanucarp ypapHeHue
5TOH TIJIOCKOCTH TaKXe B KOODJHHATaX NDH YCJOBHH, 4TO
ri={x; y5 2ih ro={x3 ¥ 2.

1126. CocTaBUTb YpaBHeHHe NJOCKOCTH, KoTopas IIpo-
xomuT uepe3 TOUKy M, (ro) mapannesbHO BeKTOpaM @ H .
Hanucats ypaBHeHHe STOH NJIOCKOCTH TaKiKe B KOOpIHHA-
Tax OpH YCAOBHH, 4TO fo=={Xo} Yo; 2o @ ={l;; m; n}
ay={l;; my; n}.

1127. CocTaBHThb YypaBHeHHe IJOCKOCTH, IIPOXOisiiuel
yepe3 Tpu Touku M, (r;), My (ry) u M,(r;). Hanucars ypas-
HeHHe 5TOH MJOCKOCTH TaKxKe B KOODAMHATAX NpPH YCJOBHH,
uto ri={%1; Y15 21} ro=1{xy Yo; 2o}, ¥3={x3; Y35 23}

1128. CocTaBuUTh ypaBHEHHe IIJIOCKOCTH, KOTOpas mpo-
XORUT yeped Touky M, (r,) nepneH HKyJAAPHO K IJIOCKOCTAM:
rn,+ D, =0, rn,-+ Dy,=0. Hanucate ypaBHeHHe 3TOH
MJOCKOCTH Ta4KXKe B KOOpJHHATAaX NPH YCJOBHH, UTO fq==
={xp; Yo; 2o, m={A;; Bi; Ci}, no={Ay; By Co}.

1129, lokasath, uro ypaBHeHHe [(r —rj)a]==0 ompe-
JeJsieT npsaMylo, KOTOpas NPOXOAHT 4depe3 Touky Mo(rg)
napaJnie/bHO BeKTOpPY @, T. €. UTO 3TOMY YpaBHEHHIO yJ0-
BJIETBOpPSIET pamuyc-BeKTop r ToukH M (r) B TOM H TOJBLKO
B TOM cJayuae, Korja M JsiexuT Ha yxkal3awHOH mpaMoil.

JlokxasaTtedbcTBo. PaccMOTPHM IpOH3BOJBHYIO Touky M (r).
Ilyets r ynobnersopseT ZAHHOMY YDABHEHHIO; IO NMPABHJIY BHUHTAHHS
BEKTOPOB r — ro= My M; Tak kKax [(r — ry) @] =0, To [MyMa] =0;
CJIE0BaTE/IbHO, BEKTOp MoM KoJuHeapeH BeKTopy @. 3HAuMT, Touka M
JEUMCTBHTEJBLHO JeXHT Ha NpsAMoil, KOTOpas NpPOXOAUT uepe3 M, B Ha-
npasJedyy BekTtopa a. O6paTHo, myers M Jexur Ha sToft npAMOH,
Torza MyM xonnmumeapen a. Chegomateswro, [MoMa]==0; no MM =
=r—ro orcoga [(r—ry)a]=0. Hrak, sajaHHOMY YpaBHEHHIO
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YROBAETBOPACT PAXMYC-BEKTOD £ TOUKH M B TOM U TOJBKO B TOM ¢aye
gae, Korja "M JIeMMT Ha yKasaHHo# npaMofl (r Ha3HBaeTcq TeKYmuM
pPanHyc-BEKTOPOM YDaBHEHHS).

1130. dokasate, YyTO ypaBHeHHe [ra]l=m omnpeneaser
NpAMY0, NapaJjie/bHyI0 BeKTOpY 4.

1131. JokasaTp, uTO napaMeTpHueckoe ypaBHEeHHe r==
=r, - at, T1e ! — nepeMeHHHI napaMeTp, Onpeneaser npsa-
MyIO, KOTODas TNpOXOAHT uepes Touky M,(ry) (1. e. npn
u3MeHeHuH ¢ Touka M (r) nBuxKeTCA N0 yKA3aHHOH MpPsIMOil),
Hanucath B KOOpIHHATAX KAaHOHMYECKHE yPaBHEHUA 5TOH
NPSIMOH NPHU YCHOBHH, UTO ro=={Xy Yo 2o} @={l; m; n.

1132, ITpamas npoxoaut uepes ngpe ToUKkH: M, (7)) u M, (7).
CocTaBHTh €€ YDPaBHEeHHSI B BHMAe, VKAa3aHHOM B 3ajauax
1129, 1130, 1131,

1133. CoctaBuUTh ypaBHeHHE IIJIOCKOCTH, NPOXONsiue
yepe3 TouKky M, () nepneHIHKYIAIPHO K NPAMOH r = r — af.
Hanucare ypaBHeHHe 3TOH IJIOCKOCTH TAKXKe B KOODJAHHATAX
NpH yCJAOBHH, UTO r,=={x(; yi; 2}, a={l; m; n}.

1134, CocTaBuUTh ypaBHEHHE IIJIOCKOCTH, NPOXOAsllel
uepe3 TOukKy Mqy(ry,) napaanenbHo npaMmMeM [ra,]=m,,
[ra,) = m,. ¢«

1135. CocTaBHTL YypaBHeHHE NJOCKOCTH, NpoXoxsiuei
yepes TOuky M,(r,) NepneHIUKYJApPHO K NJOCKOCTAM
rn1+D1=O, rn2+D2=0-_

1136. Tlpsamas npoxomut uepe3 Touky M,(r,) nepmneu-
IHKYMAPHO K MJOCKOCTH rn -+ D ==(. CocraButh ee ypas-
HeyWe B mapaMeTpHuecKoM BuZAe. HamucaTth KaHoHHYeckoe
ypaBHeHHe 3Toff NMpsiMof B KOOPAMHATAX HPH YCJOBHH, UTO
ro={xy Yo 2 n={4; B; C}L

1137, TIpamas npoxoxuT uepe3 Touky My(ry) napau-
JIeJIbHO TJ0CKOCTAM rnr -+ D=0, rn, -+ Dy==0. CocTasurs
ee ypaBHeHHe B mapaMerpuueckoM sHuae. HamucaTe kaho-
HHYeCKOe ypaBHeHHe 3TOH nPAMOH B KOOPAMHATAX IpH
YCHOBUH, UTO ri={X;; Yo; 2o}, mi=={A,; By; C1}, ng=={Ay; By; Cs}.

1138. BriBecTH yc/lOBHE, HNPH KOTOPOM TIpsAMas r==
=r, -+ @t nexXUT HA maockocTH ran -+ D ==0. Hamucats 3710
YCJIOBHE TaKxe B KOOPJHHATAX NPH YCJOBHH, YTO fy==
= {x¢; Yoy 2o @a={l; m; n}, n={A; B; C}.

1139. CocraBuTb ypaBHeHHe IJIOCKOCTH, Npoxozsiiei
uepes NpAMYIO 7 ==r, - ;! napasniensHo npamoi [rayl=m.

1140, BriBecTd ycJOBHE, NPU KOTOPOM J[Be INPAMEIR
r=r +at u r=r,+a,y Jexxar B ONHOH MNJOCKOCTH,

1141. HafitTu panuyc-BeKTOpP TOUYKH MepeceueHHst NPSIMOH
r=ry,-+ at 1 maockoctd rn-+ D=0. BHuHcIuth Takxke
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KOOPIHHATH X, Y, 2 TOUKH MEpeceueHHs IpPH YCJIOBUH, UTO
ro==1{%0: Yo} 2., a={l; m; n}, n={A; B; C}.

1142. Hatith panuyc-BexkTop mnpoekmuu M, (r;) Ha mJo-
ckoCcTh i+ D ==0. BHUHCIHTh TakXKe KOODZHUHATH X, Y, 2
sTOfl MPOEKIIHY IIPH YCJIOBHH, UTO ry=={x; 11; 2}, n={4; B; C}.

1143. Hafitu paauyc-BekTop npoexuun Tourn M; (r) Ha
npsaMyio = r, -+ &!. BOIUHCIHTb TaKxKe KOOPIHHATH X, Y, 2
5TON TNPOEKUHM MPH YCJIOBHH, UTO ri=={X;; Y3 2} o=
={xg; Yo» 2oh a={l; m; nh

1144. Boiuucauts paccroanue d touku M, (r;) or npsa-
Moli r=ry-+ at. Bupa3urb paccrosinue d Takxe B KO-
OpAMHATAX NPH YCJIOBHH, UTO | =={X{; ¥1; 2}, ro={X;; Yo: 2o}
a=={l; n, l’l}.

1145. BriuncauTh KpaTuyaiiliee paccTosiHHe d MeXAy
JBYMSl CKPEUIHBAIOIMMHCS NPAMBIMU: ¥ ==f -} a;f U r=
==y -+ @yf. BEIPasuts paccTosinue d TAKKe B KOOPAHHATAX
upd YCJ/OBHH, UTO

ri={x; y; 21}, ro={xy Yo 2o},

a ={l;; m; n}, ay={ly my ny

1146. JlokasaTh, UTO ypaBHeHHe (r — r)? = R? ompene-
aser chepy ¢ uentpom C(ro) u paguycoM, paBHHM R
(T. e. YTO 3TOMY VpaBHEHHIO YHLOBJETBOpHAET paxuyc-
BeKTOD r TOYKH M B TOM M TOJBKO B TOM cJayuae, korma M
JIeXKHT HA yKasaHHO# coepe).

1147, Hafitu panuyc-BeKTOpH TOUEK nepeceyeHHs npsMol
r=at 1 chep r>=R? BBHUUCIUTH TaKXKe KOOPAHHATH
TOUEK IepeceueHus INPH YCJOBHH, uTo @ =={l; m; n}.

1148. Hafita paguycH-BeKTOPH TOUEGK NepeceyeHns mps-
Moli ¥ =r,+ at u cheph (r — ro)* = R% BuuucauTh Takxe
KOOPIHHATH TOUEK MepeceyeHHus] NPH YCJOGBHH, UTO ry==
={xy Yo; 2o}, a={l; m; n}.

1149, Touxka M,(r;) nexur Ha cdepe (r—ry)°==R2
CocraBHTh YypaBHEHHe KacaTeJbHOH MJAOCKOCTH K 3TOH
cbepe B Touke M,.

1150, CocraBuTh ypaBHeHHe cdephl, KoTopas HMeeT
uentp C(r,) u Kacaercs mnockocTH rn -+ D =0. Hanucats
ypaBHeHHe aTOH chephl Takxe B KOOPAMHATax MpPH yCJo-
BHH, 4TO ry=={x;; y;; 2 n={4; B; C}.

1161, CocTaBuTb ypaBHEHHH IJIOCKOCTEH, KacareJ/IbHBIX
K chepe r2==R? u mapaneJbHHX MJOCKOCTH rn -+ D=0,
Hanucats ypapHeHHST 3THX TNJIOCKOCTEH TaKxKe B KOODAHU-
HaTax npu yeqaoemu, uto n=={A4; B; C}.
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1152, Yepes TOUKH NepeceueHHS NpaMoll r=r,- af u
chepsl (r — rg)’> = R? npoBeleHH KacaTeJbHbE IJIOCKOCTH
k atoii chepe. CocraBuTh MX yparHeHusn. Hamucars ypas-
HeHHS 3THX INJOCKOCTeHl TakXKe B KOOPAMHATAX NPH YCJO-
BHH, UTO to=={X¢; Yo; 2op @=={l; m; n}.

§ 46, TloBepXHOCTH BTOPOro MOPAAKA

DJITUNCOUNIOM HA3LIBAETCSA MOBEPXHOCTh, KOTOpAs B HEKOTOPOH cn-

cTeMe [eKapTOBHX INPSIMOYIOJbHHEX KOODAHHAT ONPEAEJSIeTCH YpaBHe-
HHEM

x2 y2 22
T EptE=1l (1

Ypasuenue (1) HasHBaeTCHd KaHOHHUCCKMM YPaBHEHUEM OJIHICOHIA.
Beauunuul a, b, ¢ ¢yt nonyocu siutuncouna (puc. 47). Ecnn sce ouu

Puc. 47.

Pa3JuuHEl, SJAJHNCOMI HA3LIBACTCS TPEXOCHBIM; B cayuae, KOTAa Kakue-
HHOYIb [BE M3 HHX ONMHAKOBH, SJIIHUNICOHJ SBJISETCS NOBEPXHOCTHIO
Bpauenus. Ecin, Hanpumep, a==5, 10 ockio BpauieHus Oygzer Oz, Ilpu
a = b < ¢ 3JIHNCOUN BPAILEHUS HAZHBAETCH BHTHHYTHM, IIPH a=b > ¢—
c;{amm. B cayuae, korya a=b==¢, sANMNCOHJ, NPeACTaBISLT COGOl
chepy.

I'unep6osionnaM¥ HasHBAOTCA MOBEPXHOCTH, KOTOPHE B HEKOTOpOit
CHCTE@ME J@KAPTOBHIX NPSAMOYIOJBHKEX KOODIUHAT ONPEIeNdIOTCH ypas-

HeHnAaAMu: R ” 22
X
FtE—T=1 @
%2 2 )
w—-dz --|---w—‘g2 — e == -], (3)

TF'umepGonoun, onpenensieMubifi ypaBHeHHeM (2), HasblBaeTcs OHO-
nosocTHHM (puc. 48); runmepfonounn, onpejaeaseMbd ypaBuenuem (3), —
JiByXmosocTHHM (puc. 49); ypaBuenus (2) ¥ (3) Ha3MBaOTCA KaHOHHye-
CKHMH YPaBHEHUSMH COOTBETCTRYIOUHX runepOononios, Beauyunsl a, b, ¢
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pasHBaloTC ModyocamH runepfotonga. B enyuae onHOMONOCTHOrO rie
nep6oJOHNA, 33JaHHOTO YDaBHEHHEM (2), TosBKO MepBHe 3 HHX (a H b)
nokasaiH Ha puc. 48. B cayuae ZBYXIMOJOCTHOrO runepGoJoHIa, 3agaHe
moro ypamHeHHeM (3), oxHa H3 HuX (MMEHHO, €) moxasaHa Ha puc. 49,
[ nnep6GONOUAL, ONpelelseMble ypaBHe- S

auamMe (2) # (3), npu a==5 sBJTIOTCA
JOBEPXHOCTAMH BPAIUCHHUS.

Puec. 48, Puc, 49.

[TapaGonounaMu HA3HBAIOTCA NOBEPXHOCTH, KOTODHE B HEKOTOPOH
cucreMe AEKapTOBHX NPAMOYTOJbHHX KOOPAHHAT ONPeNensAnTCA Yypase
HEeHHAMH:

2 2
S+ =2 (4)
2 2
R At ®

TZe p U q — NOJOXHTEJNBHHE uHCsaa, Ha3kIBaeMBI® NMapaMeTpaMH napae
Gonaouna. IMapabosaoun, ompenenseMuit ypasHeHneM (4), HRasmBaeTcs
sJsadnTageckuM (puc, 50); mapabonounx, onpeneasemutit ypasuennem (5),—
runepGonnyeckuM (puc. 51). ¥pasuenus (4) u (5) RA3LIBAIOT KaHOHHYE«
CRUMH YDABHEHHSMH COOTBETCTBYIOINHX mapabononnos. B ényuae, xoraa
P = g, napaGoJons, onpefe/seMuli ypasHenHeM (4), ABJSeTCH noBepxs
HOocThiO Bpainenust (Boxkpyr Oz). .

PaccMorpum teneps npeo6pasoBaHHe NPOCTPAHCTREA, KOTOPOE HA3HI+
Ba€TCA PaBHOMEDHHIM CXaTHeM (HJH DPABHOMEDHHM pacTSKEHHEM).

Bubepem kakyio-HEGYIb mI0CKOCTh; 0803HauuM ee Oykmod ¢. 3ae
AaluM, KpoMme TOro, HeKOTOpPOE NOJOXKHMTeNpHOE uyHeao ¢, [lycts M—
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NPOH3BOJIbHAA TOYKA MPOCTPAHCTBA, HE Jexkaulas Ha MIoCKOeTH U, Mo—
OCHOBAHHWE NEePHeHANKYJIApP4, ONYIUEHHOrO0 Ha MJIOCKOCTh @ U3 TOUKH M.
Tlepemectum Touxky M mo npamoit MM, B uoBoe nodoxenune M’ Tak,
uTQOH HMEJNO MeCTO PaBeHCTBO

MOM’ =q- MoM

H yrQ6H MOCJe NMepeMeLIeHHS TOuKa oeralach ¢ TOH 3Ke CTODOHH OT
IVIOCKOGTH @, TJe oHa Onlia nepsonauadbHo (pue. 52). Toudo Tak xe
Mpbl [TOCTYNHM CO BCEMH TOYKAMH NPOCTPAHCTBA, HE JeXKaLUIAMH HA I1J10-
CKOCTH C; TOUKH, KOTODEIE DACNOJIOXKEHH HA IMJOCKOCTU ¢, OCTABHM Ha

4

Puc. 50. Puc. 51.

cBouX Mecrax. Takum o6pa3oM, BCe TOYKH NPOCTPAHCTBAE, 32 HCKIIOUe-
HHeM TeX, uTO JeXAaT Ha IJIOCKOCTH O, NEePEMECTATCH; OPH 9TOM pace
CTOSIHHE KAaXKAOH TOYKH OT MJIOCKOCTH O H3MEHHUTCS B HEKOTOpoe ompe-
JeJeHHOE YHCJIO pas, ofiiee Aag Bcex touek. OnHceBaemoe ceifyac me-

peMellleHHe TOUYeK NPOCTPAHCTBA

M Ha3hHBAETCS €0 PABHOMEDHHIM CXa-

' THEM K NJOCKOCTH Ot} YUCJO § HOCHT

M Haspanue KodphHUHEHTa CXKaTHS,

= ITycrs maHa HexoTopast MoBepX-

) - HOCTh F; NpH pDaBHOMEPHOM CXKATHH
My NPOCTPAHCTBA TOYKH, KOTOPHE €€ CO«

CTABJAKIOT, NEPEMECTATCH H B HOe

BHX [OJOXKEHUAX COCTABSAT IIOBEPXe

Puc. 52. Hocth F’, Byzem rosoparh, uTO

nosepxHocrb [’ mnoayyeHa 3z F

B pesyJbTaTE PaBHOMEPHOrO CKaTHA npocTpaHcrsa. OxaswBaeTcs, uTo

MHOTHE TIORepXHOCTH BTOPOro mopsika (Bce, KpoMe THIePGOMNYECKOro

napafooua) MOXKHO NOJIYYHTh B Pe3yJbTaTe DaBHOMEPHOLO CKATHS
H3 JOBEPXHOCTEH BpAalEHHA. '

IIpuvep. Jokasare, 4TO NPOH3BOJBHEIA TPEXOCHbH 8/IHICOUA

x2 y2 22
@t =l

Mosker OmTH moJyueH H3 chepn
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p peayJbrare JBYX MOC/eQOBATEMLHEIX DABHOMEDHHIX cxkatuit mpocr-
paHCTBA K KOODAHHATHEIM IIOCKOCTAM: K INIOCKOCTH Ozxy ¢ xoadduunen-

e
ToM CKAaTHA 1 =— H K naockoetu Ox2 ¢ KodhduuueHToM CxKAaTHS
b

——

g2= "7
JlokasaTeabeTso. [Iycrs npousBoauTCs PaBHOMEPHO® CXKaTHe
, - c
npoCTPaHCTBA K MJIOCKOCTH Oxy ¢ xKosddunuesToM ¢q; == — # myers

M (£ Yy @)—TouKa, B KOTODYIO UEPEXOINT NPH STOM TouKa M(x; y; 2).
BeipasdM KOOPAHUATH X', Y, 2 TOUKH M’ uepea KoOpAMHATH X, Y, 2
woukd M. Tax Kak npamvas MM’ neprnenaukyaspaa Kk miockoetu Oxy,
o x =x, Y =y. C npyroft cTOPoHH, TaK KaK PacCTOAHHE OT Touku M’
no maockoeTH Oxy DaBHO PAcCTOAHHUIO OT ToUKH M 10 3TOHM MJIOCKOCTH,

¢ ¢
NOMHOKEHHOMY Ha 4HCI0 ¢ == L To 2 = —~ Z.

TaxuM 00pasoM, MH IOJy4aeM HCKOMBIE BEIDAKEHMS:

X¥=x, y=1 z’=-f-1—z, (6)
HJIH
L=y, y=y, 2=%2" (7)

Mpeanoaoxuy, uto M (x; y; 2)—mpousBosibHasg Touka cdepur
1yt P =al

BaMeHuM 3AECh X, Y, 2 HX BHpakeHuaMa (7); MH MNOJIyddM:

OTKYJa

CienosaTensHo, touka M’ (x'; ¥, 2/) MeXHUT HA saMMmCOMIAe BPAILEHUT,
AHalorHyHO, MBI AOJMKHE OCYLIECTBHTB CXKATHE MPOCTPAHCTBA K MJIOs
¢xoery Oxz no dopmyaam:

’ /4 4

a
K=x" Y=y, Z=2

TOTAA MOJTYyudM TPEXOCHHA SJJHNCOMI M HMEHHO TOT, yPaBHEHHE KOTO+
poro JZaHo B YC/JOBHH 3ajaud.

OTMeTHM elle, YTO OLHOMNOJOCTHHIA TIHMePOOSOUN, H rumepsoJHye-
CKuii mapaGosony, CyTh JHHefuaTble NOBEPXHOCTH, T. €. OHH COCTOAT H3
NPAMHYX; 5TH NPAMBE HASHBAIOTCA NPAMOJIHHEAHHIMH 0O6pA3YIOWUMH
VKa3aHHEIX MOBEPXHOCTEH.

Oxnono/iocTHHE runepsosons, -

2 2 2
2 Y2
a b c*
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HMEEeT JBe cHCTeMH NPAMOJMHEAHEIX o6pasyiomnx, KOTOphie onpejne-

JSII0TCA ypaBHeHHHMH:
[of8)mslied)  [olz+2)=0(-3)
[z 2 4)

a ¢
X 2 y
l B( a c) ( b)’
rje ¢ U P — HeKOTODHE yHc/Ja, HE pPAaBHHE OXHOBDEMEHHO HYy/MO. ['He
nepGoJiiyeckuit mapaGoaous,
p q
TaKXXe HMEeT JBe CHCTEMEl NPAMOJHHEHHHX O00GPas’ywoIlHX, KOTOPHE
onpelensioTcs YPaBHEHHAMH:

| o (5 + 7)== !‘ o (V=7 ) =%
Ve )=

Konnueckoi nOBEPXHOCTDIO, HIH KOHYCOM, HA3HBAETCH IIOBEPXHOCTS,
KOTOpasl ONMHCHIBACTCA ABHXyIeHdcss npaMoit (o6pasylouefi) npu yesos
BHM, UTO 3Ta NPAMas NMPOXOIUT yepe3 MOCTOSHHYIO TOUKY S H mepeces
KaeT HeKOTopyio ompexenennyo Juuuio L. Touxa S nasuBaerca Bep-
mHHOR KoHyca; JuHHS L — manpasasiomeft,

Lluauuapryeckoll MOBEPXHOCTRIO, HAH LHJAHHADPOM, HA3HIBAETCH MO~
BEPXHOCTb, KOTOPAs ONHUCHBAETCA ABUXYwEHcH npaMoli (obpasyiowmeit)
NpH YCJOBHH, 9TO 9Ta NPAMAas HMeeT MOCTOSHHOE HANpPaBJeHHe U fnepe-
CeKaeT HEKOTODYI0 onpeje/eHHyio JuHHIO L (HampaBaswouyo).

1153, YcTaHOBUTD, UTO MJOCKOCTb ¥ — 2 == (0 nepecexkaer
x2 2 22 o
SJIJTHIICOUL, —1—6—+% +T=l N0 3MIMNCY; HAHTH €ro mno-

JIYOCH H BepLIHHH.
1154, YcTaHOBHUTH, YTO MJIOCKOCTh 2 -+ 1 =0 nepecekaer

2 2 2
OJIHOTIOJIOCTHHE runep6oJaous —52— -— % -4 32— == | mo runep-

6oJe; HAHTU ee MNMOJYOCH H BepIUHHHI,
1155, YcTaHOBUTH, UTO NJOCKOCTh ¥ -+ 6 = 0 nepecekaer

° 2 2
runepbonuueckuii napaboJsonn %——%:—62 mo napatouJe;
HalTH ee mapaMeTp H BeplIUHY. .

1156. Haiity ypaBHeHHS NpOeKUH# Ha KOOPAMHATHHE
IJOCKOCTH CeUeHHs SVIMINNITHYECKOTO NapaGononaa 32 4 22=x
IIJOCKOCTbIO X+ 2y —2=0 .

1157. YCcTaHOBUTh, KaKas JHHHA ABJSETCS CEUSHHeM

2 2 2
9JJIMICOHAA —fQ— -+ %— -+ % == 1] nJa0ckocTbio 2% — 3y + 42—
— 11 =0, 1 HaliTH ee LEHTp.
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1158. YeTaHOBUTH, Kakasg JHHHA gBJASETCS CeueHHEeM

2 2

runep6OJHUECKOT0 MapaGONOHAa —5- — ===} IIOCKOCTHIO

8x —3y+42+2=0, u HalTH ee LEHT).
1159, YcraHOBHUTb, KAaKHe JIHHHH ONpeAeJssioTCA CJe-
LYIOUMMH YpaBHEHUAMHU:

| x? y: 2- x* ¥ __

) [T""s‘—%' . ) { T3 =2%
3x —y-+62—14=0; x—2y+2=0;

3 x2 y2 22_

){T+T_%—L :
Ox — 6y -+ 22 — 28 =0,

¥ HaliTH LEeHT) KaxJAOH U3 HHX.
1160. YcraHOBUTb, TIPH KAKHX SHAYEHHAX M MJIOCKOCTh
x -+ mz—1=0 nepecekaer ABYXNOJOCTHHH runepboJIOnz,
%2+ y?— 2= ~1 a) no sauuncy, 6) mo runepboue.
1161. YCTaHOBHTh, NPH KaKUX SHAYEHHAX M NJOCKOCTH
x+ my—2=0 nepecekaer saaunTHYecKuit InapaboJoup,

2 22
%+ 5=y 2) no samncy, 6) mo mapaGose.
1162, dlokasaTh, uTO SJAJHOTHUeCKUH IapaboJour
2 2
.%--|-—z4—,=2y HMeeT OJHY OGWIYK TOYKY € MJOCKOCTBIO

2% — 2y —2—10=0, u HaliTH ee KOODAHHATH.
1163, [lokasarb, uTO ABYXIOJIOCTHHH rHmepOoJoun

x? y2 22 6
T+T"'§5‘=—1 nMeeT oAHY OOILYyH TOYKYy € ImJIO-

cKocThio Dx -+ 22+ 5=0, u HalTH ee KOOPAHHATHL.
2
1164, Jloxasats, 4ro smaHmconX -+ 4 + %=1

HMeeT O HY O6ILLYI0 TOUKY € MJIOCKOCThIO 4x —3y+4122—54=0,
H HafiTH ee KOOpAUHATHI.
1165, Onpene/uTh, NPU KAKOM 3HAYEHHH M ILJIOCKOCTh

2 2
x— 9y —22+ m=0 KacaeTci S/IHICOHAA "1'%4‘ + 4=+
z2
Ty=
1166, CocTasuTh ypaBHEHH@ IJIOCKOCTH, NEpHEHJHKY-
JApHOH K BeKTOpY n = {2; -2--1; -;2} H Kacalolleics 3J/ni-
THYecKoro mapaGosonia 5+ 4- =2z,

1167, IlposecTn KacaTesbHBE NJIOCKOCTH K SJIIHICOUAY
4x* 4 16y* 4 82°=1 mnapa/aJeJbHO NJOCKOCTH X — 2y -F
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22 4 17 =0; BHIUUCIUTL DACCTOSIHHE MEXAY HAaHTEHHKIMHU
NJOCKOCTSIMH.
1168. KosdduuueHT paBHOMEpPHOro CXKaTHs IPOCTpaH-

3
cTBa K NIOCKOCTH Oy2 pased . CoCTaBHTL ypasHeHHE Mo-

BEPXHOCTH, B KOTODYIO NpPH TakOM CXKaTHH Npeobpasyercsa
chepa x? + y? + 2*=25.
1169. CocTaBuUTh YypapHeHHEe IIOBEPXHOCTH, B KOTODVIO
X y? 22
npeoGpasyeTcs 3JJIANCOHL ry -+ = -+ = 1 npu Tpex no-
CJ/1eJl0BATeJMbHBIX paBHOMEpDHHIX C¢XATHAX TMPOCTPAHCTBA
K KOOPAHMHATHBIM NJIOCKOCTAM, ecJsH K03(PHUIIMeHT CXKaTHs

4
K NJOCKOCTH Oxy paBeH K nJjockoctd Oxz2 paBeH -

4 5

3

n k njockocty Oyz pasen —.
1170. Onpegenuts Ko3QDHUHEHTH ¢; M ¢y ABYX IOC.E-
JOoBaTeJbHHX PaBHOMEPHBIX CXKATHH NPOCTPAHCTBA K KOOP-
nuHaTHBIM nJaockoceTaM Oxy, Oxz, xoTophle npeobpasyior

2 2 2 ! x? y a
chepy x* 4 y*+ 2°=25 B 'samuncoun, §E+T€+_4'=1=
1171, CocraBuTh ypaBHEHHE IOBEPXHOCTH, o0pasoBaH-
2 2
HOMl BpallleHHeM 2aJIunca v +%= 1, x==0 Bokpyr
ocu Oy.

Pemenue®). Ilycte M (x; y; 2) — npou3BoJibHAA TOYKA PO~
cTpaHciBa, C — ocHOBaume NMepneHiUKyJ/apa, ONYIIeHHOrO H3 TOUKH M

Puc. 53.

na ock Oy (puc. 53). BpauueHHeM 3TOro nephnerIHKyaspa Bokpyr och Oy
Toyka M MoxeT GHTh.NepeBefeHa B ILIOcKOCTb Oy2; B STOM pacmo.o-

skerun o6osuaunmee N (0; V; Z). Takkak CM =CN u CM =V x* + 22,

¥) 3apgaya 1171 peinena sjaech Kak THIOBad.
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.

|Z | =V ¥ £22. (1)
Kpome TOro, O4€BHIHO, UTO

CN=|Z|, 10

Y=y, (2
Touka M JexHT Ha paccmannBaeMof& NOBEPXHOCTH BpalleHHSA B TOM
3 TONBKO B TOM Ciay4yae, Koria N JexHT Ha JaHHOM 9JLIHICE, T.e.
xorja

Y? zZ?
'32—+'23'==1: . (8)

ppHHHMAst BO BHHMaHHe paBeHcTea (1) u (2), otciona mogyuaem ypas-
HeHue IJ8 KOODAHHAT ToukH M:

y2 x2+22
wr—=1L (4)

W3 npeawliyliero fCHO, YTO OHO YAOBJETBOPSETCH B TOM H TOJbKO
B TOM CJyuae, Koraa Touka M Jexur Ha paccMaTpuBaeMoli MOBEPXHO-
crn Bpamenus. CaejoBarenbHo, ypaBHeHue (4) H ecTh HCKOMOe ypaBs
HeHHe 3TOH IIOBEpPXHOCTH.

1172. CocTapuTh ypaBHEHHE [OBEPXHOCTH, 06Gpa3oBaH-
o x? 2
Holl BpAallleHHEM 3JJHuNCca -35—+L= l, z=0 Boxpyr

b2
ocu Ox.

1173, CocTaBuTh ypaBHEHHE NOBEPXHOCTH, 06pa3oBaH-
2

o X P4
HO! BpalleHHEM THEePOOJB —5 — —7 == 1, y=0 Boxpyr

ocu 0Oz.
1174, Toka3aTh, YTO TPEXOCHBIH SJJIHICOHJ, Olpene-

. x? y? 2?
JseMbll ypaBHeHHEM 'ET+'JbT+'E‘7= 1, MoxeT OBITHL mO-

x2 y2
JyueH B Pe3yJbTaTe BpalleHAs SJHACA —r + Sy =1,2=0

Bokpyr ocH Ox M mocJaenyioliero pPaBHOMEPHOIO CKaTHS
IPOCTPAHCTBA K miaockocTH Oxy.

1175. Jloka3aTh, YTO OAHONOJOCTHHIH runepGoJoun,
22

- x2 2
onpeie]seMbi ypaBHEHHEM - -%—2- ——= =1, Moxer

612:m: MoJyueH B pe3yJbTaTe BpailleHHs TUnepGoJn
X 2?2

—7 — =5 ==1, y =0 Borpyr ocu Oz U NOC/IeAYIOLErO PAaBHC
MepPHOTO CXAaTHS NpoCTpaHcTBa K miaockocTd Oxz.

1176. JokasaTth, dTO nByxno.nocmmﬁ runepboJionn,
onpenesiaeMblii ypaBHeHHEM z—:+-%z,-—-%z-==—l, MOKeT
621;1% TOJyueH B pesyabTaTe  BpALLCHHS runep6osl
7;——-——;52-..-: , y=0 Boxpyr ocu Oz u nocrenywllero

P4BHOMEPHOTO CXAaTHA NPOCTPAHCTBA K miaockKoctd Oxz.
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1177. JlokasaTh, YTO 3JANUNTHUECKHE napaboMonf, onpe-
nessieMbifl ypaBHEHHEM =~ -+ —y5—=2z, MOXeT GHITb NOJy-

ued B pe3yJabTaTe BpaleHus napaboael x2=2pz, y=20
BOKPYT ocH O2 ¥ NOCJASAYIOUIETO PABHOMEPHOr'O CXKaTHS IPo-
CTpaHcTBA K mJockoctH Oxz.

1178, CocraBuTh ypaBHeHHE HOBEpPXHOCTH, o0pa3oBaH-
HOWl MBMKeHHeM mnapalboJkl, [PH YCJOBHH, UTO 3Ta mapa-
60712 BCE BpeMs OCTAeTCHd B IJOCKOCTH, NEePNeHIUKYIAPHOH
k ocu Oy, npuyeM och napaGo.ul He MeHsieT CBOEro Hampa-
BJeHU, BepmuHa CKOJAL3UT IO K pyroi napabdose, 33 TaHHOH
ypaBHeHUIMH y’= —2¢z, x=0. IlogBmxHuas napaﬁoﬂa
B OJHOM H3 CBOHX TNOJIOXKEHHH TaHa ypaBHEHHAMH x2 = 2pz,
y=0.

1179, Jokasars, 4TO ypaBHEHHE 2 ==Xy OIpereseT
runep6oauyeckuii napa6oJaou.

1180. Ha#itu TOukHu nmepeceueHus noserHocm H NIpAMOM:

Xy 22 x—3__._y—-4___z+2‘
Dgr+gt+5=1 = 3 6 4

Xy 2 x__ Y 242
DETto—7=! 1 7= 4
x_2 i/f__ x+l_y—2__z+3
¥ x__y=2__ z+1
4) g—FT==¢ U =" ="

1181. okasaTp, uTo mJ0CKOETh 2x — 12y — 2 + 16 =0
nepecekaer runepboanueckuit mapabosoun x% — 4y? =2z
no NPAMOJHHEHHBIM o6pasyomuM. CoCTaBUTb YPaBHEHHS
STHX NPSIMOJHHEHHHX 06pasyolux.

1182, JoxasaTh, YTO MJOCKOCTb 4x — by — 102 — 20 =0

2 22
nepecekaeT ONHOMOJIOCTHHIHA runep6osous, 25+y T=1

no npaMoauHeiiHbIM o6pasyoomuM. CoOCTaBHTb ypaBHEHHS
9THX HPSAMOJIHHEHHBIX 06pasyloLIuX.

1183. Yo6emuBmuck, uto Touka M(1l; 3; —1) mexur Ha
runep6oJUUecKOM napaéonome 4.152---32 =, COCTAaBHUTh
ypaBHEHHS ero NpAMOJHHEHHBIX 00pasyoLuX, IPOXOAALHNX
u:pe3 M.

1184. CocraBuTh YpaBHEHHS NMPSMOJHHEHHBIX 06pa3yio-

2 2 2
WYX OLHOMNOJOCTHOTO runepbosonmsa ’fT + %— "1% = [,
napaJienbHHX IMJIOCKoCTH 6x 4 4y + 32 — 17 =0,
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1185, Y@emusmuch, uto Touka A(~2; 0; 1) Jexur na
2 2

X ¥ __
runepOOTHIECKOM napaboJonse 3 S-==2, ONpEeLeIHTH

oCTpHIl YTOJl, 06Pa3soBaHHHH €ro NpAMoJHHEHHEMH o6pa-
gyIOUIMMH, NPOXOAALIMMH Uepes A. _

1186. CocTaBUTh YpaBHEHHE KOHYCA, BepUIHHA KOTOPOTO
{HaXOAHTCA B Hauaje KOODAHHAT, 4 HANpPABJAOLIAA JAaHA
ypaBHEHHAMHU:

n{ﬁ+§~n ”{% =1,

a? c?

y=20;

1187. Jlokasars, 4TO ypaBHeHHe 2?==xy ompefe/ser
KOHYC ¢ BEPIINHOH B Hayaje KOOPAHHAT.

1188. CocTaBHTh YpaBHEHHE KOHYCA C BEpINMHOH B Ha-
yaJe KOODJAHMHAT, HANpaBJAKLAA KOTOPOro JaHa ypasHe-
auaMi x2 =224 1=0, y—2+41=0.

1189. CocraBuTh YpaBHeHHe KOHYCA € BEPIIMHOH B TOUKe
(0; 0; ¢), HampapJfAOILAs KOTOPOro JAAaHA YpaBHEHHIMHU

2 R .
%f—+%_2_= 1, 2=0. .

1190. CocTaBuTh ypaBHeHHE KOHYCQ, BEPIIHHA KOTOPOro
Haxoxurca B Touke (3; —1; —2), a HampaBJasOIaA JaHa
ypaBHEHHAMH ¥+ P —22=1, x =y 4 2=0.

1191, Ocey Oz saBaseTcs OCBIO KPYIVIOrO KOHYyca
¢ BepluHHOH B HauaJjge KoopAuHAT, Touka M,;(3; —4; 7)
JexKUT Ha ero nosepxHocTH. CoCTaBUTb ypaBHEHHE 3TOTO
KoHyca. '

1192, Ocb Oy siBasieTCA OCHIO KPYIVIOrO KOHYCA € BepLIH-
HOH B HayaJe KOODAMHAT;, ero oO6pasyloline HaKJIOHEHH
nox yriaoM B 60° x ocu Oy. CocTaBHTb ypaBHEHHE 3TOro
KoHyca.

- 1 .
« 1193, Tlpsamasn x2 2 = yi'gl = zi'l fIBJIETCS OCBIO

KPyrJoro KOHyca, BepDUIMHA KOTOpPOro JEXHT Ha IJOCKO-
ctd Oyz., CocraBHTh ypaBHEHHe 3TOro KOHyca, 3Has, 4To

5 .
TOYKA Ml(l; 1; -——2—) JIEXXHT Ha ero NOBEpPXHOCTH.

1194, CocraBuTh ypaBHeHHe KpYIJOro KOHYCa, JAJs KO-
TOPOr0 OCH KQOPAHHAT fABJAAICA OOPA3YIOLIHMH,
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1195, CocTaBUTh YPABHEHHE KOHYCA C BepIUIHHON! B TOUKe
S(5; 0; 0), ob6pasywolre KOTOPOro KacawTca cdephl
x>+ y? +22=09.

1196. CocraBHThL ypaBHeHHe KOHyCa C BepIUNHHOHN B Ha-
yaJsie KOOpAHHAT, obpasyioliye KOTOPOro KacawTcs chepu
(x4 2P + (g — 1P+ (2 — 3P =09. '

1197. CocraBuTh YypaBHeHHEC KOHyca C BepIUHHOH
B Touke S(3; 0; —1), obpasyionye KOTOPOro KacaloTcs

x? y? 22
NIHNCORAA = -+ 5 + 5= 1.
© 1198, CocraBuTb ypaBHeHHWE LHJAHHJIPA, 00pasylollue
KOTOpOro mnapaJjeabHbl BekTopy I={2; —3; 4}, a Hampa-
pasiomas gaHa ypaBHeHHAMH x4 y?=09, z=1.

1199. CocraBuTh ypaBHeHHE LUAHUHIPA, HANPABJAALIIAR
KOTOpPOro jfaHa ypaBHeHHAMH x> —y=2, x+y+2=0,
a o0Opasywolye NepNeHAUKYJAAPHE K IJOCKOCTH Hampas-
JISTIOLIeH.

1200, Llunuump, obpasywiune KOTOPOro NepneHAUKY-
JSPHBl K TJOCKOCTH X+ y — 22 —5=0, omucan okos0
cheput 2+ y? -+ 22=1. CocraBuTp ypaBHeHHe 3TOrO LH-
JHHApA.

1201, Llnaunap, oOpasylollHe KOTOPOTO Napafe/bHH
npamofit x=2f—3, y=~—t-4+7, 2=-—2t45, onucan
okoJo cdepn x?+ 42 -+ 22 — 2x + 4y -+ 22 — 3 =0. Cocra-
BHTh ypaBHEHHE 5TOro LHJHHJIDA.

1202. CocTaBUTh ypaBHEHHe KPYIVIOTO LHJHHApaA, Npo-
xonsero uyepe3 Touky S(2; —1; 1), ecom ero ockio cary-
sur npsaMmas x=3t+1, y=—=2t—2, 2=1-2.

1203, CocraBuTh ypaBHeHHe UHJIMHAPA, ONMHCAHHOTO
oxoso LBYX chep: (x — 22+ (y — 12+ 22=25, x* 4 y*+
422 = 25.



NMPHUJMOXEHHE
SJIEMEHTHl TEOPHH ONPENEJIHTEJEN

§ 1. OnpeneauTead BTOPOro MNOPSIKA M CHCTEMA XBYX
ypaBHeHHH MePBOl cTemeHH C XBYMS HEH3BECTHBIMH

Ilycth nawa KBaaparHas TaOJadua U3 YETHIPEX YHCON @p, Qg by, bs!
a b
(02 bz) ) * M
Uucno a by — ayby HaswBaeTcs onpejresanTeNIeM BTOPOro  NMOPSINKA,
cooTBeTcTBYIomuM Tabauue (1). AToT onpeaenuress 0603HAYASTCH CHV=

a b
BOJOM H COOTBETCTBCHHO HMCEM:
as b,
' a b
== a;bz —_— agb]a (2)
Ao bg

Uuena ay, as by, b, Ha3eIBalOTCA 3JeMEHTAMH ompefenurtens. [onopar,
yTO 9JEeMeHTH @, by JexkaT Ha IVIaBHOA JHATOHAJNH ONpeleNHTe]s,
@, by — ua noGounoli. TaxuMm o6pa3oM, onpeaesuTe]as BTOPOro Mopsiika
PaBEH pAa3HOCTH MEXAY NPOH3BENEHHSIMH 3JEMEHTOB, JEKAIUUX Ha
rJaBHOl M nobouHof AuaroHaJqasx. Hampuwmep,

-3 2
= - — —1 '2=—1 .
-1 4 314 = (—1) 0
PaccMorpuv cHCTEMY ABYX ypaBHeHHH
ayx -+ by ="hy,
3
{a2x+bzy=hz @)

€ ABYMS HeuspecTHRIMH %, ¥. (Koadbbuunentsr a;, by, @y by ¥ cBOGOI.
WHe WICHH A, A, DPENNOMOXKHM AaHHHMH.) Beexem oGo3naueuns

(] b]
(17 b2

a A
a, hy

A== Ay= (4)

hy by |
! Ax_lkz by |’

Onpenenurens A, cocTaBJeHHHT H3 K05)DHIHEHTOB NPH HEH3BECTHHIX
cHeteMn (3), HasmBaeTca oupeneadresaeM 3roff cucreMsl, Onpegedaie
Teb Ap mnodyuaercd OyTeM 3aMeHbHl 3JIEMEHTOB mnepBoro Croasdua
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he [ ]
onpenesutens A czoGofHLIMH uJeHaMH cucTeMH (3); ompeneantens Ay
TOJy4aeTcsd U3 ONpPEeAeNHTENs A [OpH NOMOIIH 3aMEHW CBOGOAHKIMH
yjeHaMy cHCTeMH (3) 3JIeMEHTOB €ro BTOpPOro croJadua.

Ecmu A==0, To cucrema (3) HMeeT €IHHCTBEHHOE DeLICHHE; OHO
onpenensercs bopmyaamu

Ay Ay
=3 YT ©)

Ecmu A=0 u npu 3T0M XOT OH OAHMH H3 omnpenenurenelr Ay, Ay

OTJHUEH OT HYJs, TO cHcrema (3) coBceM He MMeer peweHHH (Kak ros
BODAT, YDAaBHEHHSI STOH CHUCTEMEI HECOBMECTUME).

Ecmu xe A==0, Ho Takke Ay=Ay==0, To cucreMa (3) umeer
GEeCKOHeYHO MHOro peimeHu#f (B 3TOM CJyuae OJHO H3 YpaBHEHHE cu-
CTEMHE €CTb CJEACTBHE JPYroro).

[Tycte B ypaBHeHHAX cHcreMHl (3) Ay == hy =0; TorKa cucrema (3)
6yaer HMeThb BHI:

ax+ by=0, ax+ by=0. (6)

Cucrema ypasuenuii Biaa (6) HassBaeTCsT OLHODOAHON; OHa BCerma
umeeT HyJeBoe pemenve! x==0, y=0. Eeau A=%0, T0 5To pemenne
ABJIAETCS] SNHHCTBEHHBIM' ecad e A==0, To cucrema (6), KpoMe ny-
JIeBoro, HMeeT GeCKOHEYHO MHOTO APYrdX pemeHui.

1204, BHYHC/AHTL ONpeIeJHTEJH:

D=1 4] 23 —4| 3|3 6
-5 2/ 1 2 5 101;
413 16 Bla 1] 6) |1 1
5 lOl; @ al X x|
7] a+l b—c¢ . 8) | cosa —sina
a®+a ab—acl sina® cosal

1205, Pewnts ypaBHeHHS:

|2 x—4 2) |1 4
1 4 lfo; . 3 x-|—22|=0;
3) x x4+ 1 4) |3x -1
—4 x+1l=0; X 2x—3‘=—;
5 | x4 1 —5 6) | x2—4 -1
1 x=1|=0 x—4 x42|=%
7) | 4sinx 1 8) | cos8x -—sinbx
I  cosx =0 sin8x cosbx [
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1206. Peuuts HepapeHCTBA!

1) |3x—38 2 i1 x+5

) S P
X 1

d|2x—2 1 . 4) 3x .
7¢ 2|~ 4 9g| <%

1207, HafiTn Bce peleHusa KaxIoOH H3 CJIEAVIOIHX
CHCTEM YpPaBHEHWH:

1){3x-—-5y=13, 2){3y—-4x=1,

2x + 7Ty =281; 3x + 4y=18;
9 (m-w=t { r—y V3 =1,
dx =6y =5; xV3 —3y=V3;

5){ax+by=c, 5)1x1/§—5y=1/§,
br —ay=d; x—y V5 =5.

1208, Onpenesutb, NpH KakKHX SHAUECHHIX @ M b CH-
creMa ypaBHeHuH 3x—ay=1, 6x-+4y=0>b 1) umeer
eIHHCTBeHHO® pellleHHe; 2) He HMeeT pelieHHH; 3) uMeer
GeCKOHEYHO MHOro pelleHHH.

1209. Onpenesnth, NpPH KaKOM 3HAuUeHHH 4@ CHCTeMa
onHoponHeix ypasHeHu#t 13x 4 2y =0, 5x 4 ay =0 umeer
HeHyJIeBOe pelleHue.

§ 2. Onnoponnas cucrema JABYX YpaBHeHHH nepBoi
CTeNeHH C TpeMsi HeH3BECTHBIMH

Ilyctb faHa chereMa ABYX OJHOPOAHMX YpaBHEHUN
{ ax+ b,y+clz—-0 )
axx + by + 022 =0
C TPEMS HEH3IBECTHBIMH X, ¥, 2. BBE}LEM OGOBHHLIEI-IHH:
by ¢
by ¢y

ay ¢
aa Co ’

a; b

A=
: (47] bg

A2= A3=

Ecan xors Om oxvwn u3 omnpegenureneii A;, Ay, A3 He paBeH HY.JI0, TO
Bce pelueHust cuereMu (1) 6yLyTr ompelensiThes no dopmyJaam

x =408, y=—N7t z=Ast,

»
rne ¢ — npousBosbHOe yucso. Kaxknoe oTaeNbHOEe PelleHHEe MOJAYYaeTCs
npH KakoM-au00 onpene/ieHHOM 3HAUEHHH /,
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Jaa npakTHKY BHIYHCIEHHHA MOJE3HO 3aMETHTh, YTO ONPEISNHTENH
» Ay, Ag, A3 nmosywaioTcs NPH NOMOUIM TOOYEPEeAHOr0 BHYCPKHBAHNA CTOOx

1oB Tal. HIBL
( a; b ¢ )
Q9 bg Co *

Ecau Bce Tpu ompenenutens Ay, Ay Az DaBHH HYMO, TO KO3PHUIHERTH
ypaBHenu# cucreMsl (1) npomopuuoHaneHH. B sToMm cayuae onHO H3
ypaBHeHHH CHCTeMBl eCThb CJeACTBHE APYroro ¥ cucreMa (parTHYeckH
CBORMTCS X OJHOMY VYPaBli€HHIO. Takas cucreMa, ecTeCTBEHHO, HMeeT
GeCKOHEUHO MHOTO pPelueHH#; 4TOOH MOAVIMTh KaKoe-HuUGYIb H3 HHX,
cAeNYeT JBYM HEH3BECTHEIM HPHIATH NIPOM3BOJBHO YHC/IEHHHIE 3HAYe-
HHS, a TPeThe HalHTH W3 ypaBHEHHS.

1210. Hafitn Bce peiueHusi KaxnOid U3 CjelYIOLLUX CH-
CTeM ypaBHeHHUH:

1) { 8x =2y + 52 =0, N[ 3x — 2 + 2=0,

{ x+2y—3z=0; {6x-——4y+3z=0;
x—3y+ z2=0, 4)
2x — 9y -+ 32 =0; { x4+ 2y— z2==0;
3x —2y+ 2=0, 6) { 2x— y—22=0,
x4+ 2y — 32=0; { x—5by+22=0;

{ 3x—2y+ Z=O,
7){ x+2y— 2=0, 8) { 3x—by+ z==0,

5)

3x — 5y + 22=0; X+ 2y — 2z=0;
x+3y— z2=0, 10) {ax+ y+ z=0,
Sx—3y+ z=0; x— y-+az=0;
ax 42y — z=0, 12) x—3y+az=0

{bx+6y—- z2=0.

9)

11)

§ 3. OnpepeauTenn TpeTbero mopsjka

[Mycrs nava KBaiparHas TadaHlla M3 JEBATH 4HCea a4y, dy a;, by,

b2, b35 €y, €2y €3
a b ¢
(02 by €2 ) (1
Qa3 bg Ca

OnpegneaureqeM TPeThETo NoOpPsIKa, COOTBETCTBYIOWHM Tabauue (1),
Ha3nBaeTCs 4ucilo, o0o3HayaeMoe CHMBOJIOM

a bl Cy

ay, by ¢y

a; b3 c¢3
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§ OMpesieaseMoe PaBEHCTBOM

a bl ¢
ay by €y | ==a,byc5 + 010285 + €103D3 =€ byas— b as03—a102ba. (2)
as b3 ¢

Unena @, Qg Q@3 by, bo, bs, cy, €y, €3 HA3KBAIOTCH 3MEMEHTAMH Onpe-
penntens. DIEMEHTH a1, by, €3 PacmoNOKeHH Ha JHATOHAJMH ONpenesu-
reds, HaskBaeMoH TJaBHOH; SJAeMeHTH as, by, €; cocTaBASIOT €fo mno-
GounYIO - AHaroHadb. [l NPaKTHKH BEIYHCTEHHH MOJE3HO 3aMETHTB, UTQ
nepBEe TPH craraeMee B NPaBofl yacTH paBeHcrna (2) mpencraBasioT
co0oit NMpPOH3BEIEHHA IEMEHTOB ONpenesqHTeNs, B3ATHX [0 TPH Tax,
KaK TNOKAa3aHo pa3iHyHBIMH NYHKTHPaMHM Ha HHMEOPUBOAHMON cxeme
ceBa.

Yro6H MoAYUUTh CTESLYIOLIME TPH YJeHA MPaBofl YyacTH paBeHcTsa (2),
HYXKHO NepeMHOMNKHTb SJNEMEHTH ONpeneNdTeNs MO TPH TaK, Kak

-

NOKA3aHO PAa3dMyYHEIMH OYHKTHDAMH Ha TOH XK€ cXeMme CnpaBa, mocte
yero y Kamjoro H3 HafiIeHHWX IPOU3BeACHHH H3MEHHTh 3HaK.

B sagauax 1211—1216 TpebyeTca BHIUHCJUTHL ompeje-
JUTEJN TPeThero nopsika.

1211.] 3 —2 1 1212, |1 2 0O
—2 1 sl 01 3.
9 0 —92 5 0 —1

1213. 12 0 5 1214. | 2 —1 3
1 3 16]. —2 3 9.
0 —1 10 0 2 5

1215. [2 1 O 1216. |0 @ a '
1 0 31. a 0 al.
0 5 —l a a 0
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§ 4. CeoiicTBa onpeneanreieh

CsofictBo 1. Beqnyyna onpepenurens ue H3MEHHTCS, eCJH Bce
ero CTPOKH 3aMEHUTL cToJ0LaMM, ODPHUYEeM KaXKAYI CTPOKY 3aMEHHTb
CToNSUOM C TEM Ke HOMEpOM, T. €.

a; b Cy a; Q ag
ay by ¢y |==|b; by b3},
as by o3 €1 €2 (3

Coofictso 2 [lepecTaHoBKa ABYX CTOAGHOB HJH ABYX CTPOK
onpeme/nTeNi PaBHOCH/IbLHA YMHOXKEHHIO ero Ha —1. Hanmpumep,

a, b o a ¢ b
az by ey |=—\|ay ¢ by |,
as ba c3 as ¢3 b3

~ CsofictBo 3. Ecmu ompegenntes» HMEET JBa ONUHAKOBHIX
cTonfua HAH JBe OINMHAKOBHIE CTPOKH, TO OH DaBeH HYJIO.

. CBoficTBO 4. YMHONEHHE BCEX SJEMEHTOB OJHOr0 CTOA6L2
RBJAH OJNHON CTPOKH oNpefenuTeNss Ha JMi060e YHCJIO0 R pPaBHOCHJIBHO
YMHOIKEHHIO ONpEAENHTENS Ha 5TO uHeaO 2. Hanpumep,

ka, b ¢ a, b ¢
ka2 bg Ca ="k as bg € |,
kas by ¢ as by ¢

CeofictBo 5. Eeam Bce 3JeMEHTEHL HEKOTOpPOro cTosfua WIH
HEKOTOPOH CTPOKH DPaBHH HYJMO, TO CaM ONPEJAENHTENb PaBeH Hy.mo,
Arto cBoiicTBO ecTh uacCTHHY cnyuaft npenraywero (mpu k== 0),

Caofictso 6, Ecam COOTBETCTBYIOIIHE SJeMEHTH IBYX CTOJG-
LOB HJAH ABYX CTPOK ONpefeJHTens NPONOPLHOHAJLHE, TO ONpenenHs
TeJb PaBeH HYJIO.

BofictBo 7. Ecau Xaxawi#t aJIleMeHT #-ro CTOJMOUA HJIH
n-{i CTPOXH ONPeleJqHTeNs NpeAcTaBafeT coboi CyMMy XBYX chaarae-
MHX, TO OINpelenuTe]b MOXKeT OuhTb NPEACTaBAeH B BHAEC CYMMH
JIBYX ompexenyTenei, 13 KOTOPHX OLWH B A-M CTOJOLE, HJIH COOTBET-
CTBEHHO B H-J CTPOKE, HMeEeT NepBhle H3 YIOMSAHYTHX C/araemux, a
Jpyro#l — BTOpHIE; 9JeMEHTH, CTQAILHE Ha OCTANBHEHIX MeCTax, ¥ BceX
Tpex ompeieanTenefl ofHu H Te Xe. Hampumep,

4 /4 '4 n
a +ay by o a b ¢ a by ¢
'{a ¥4 rn
aptay by ey |=|ay by oo ||y b o .
4 n
ai+a; by o a; bg 0y ay by o
CpofictBo 8 Ecan g aneMentraM HEKOTOporo cronbua {(u.iu

HEKOTODPON CTPOKH) NpHGAaBUTB COOTBETCTBYIOLLIHE 3JeMEHTH Jpyroro
cTonbua (uam APYrofl CTPOKH), YMHOXKEHHbE HA JIOGOR OOGIHE MHOXH«
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Tesb, TO BEJHUHHA OnpelenHTe st NPH 9TOM HE H3VeHHTCH. Hanpnmep.

a; -+ kb, b1 €3 a b] (451
as+ kb, by co|=|a by ¢ |,
as + kba b3 C3 as b3 C3

HNansHefimue cBoficTBa ompemenuTeNeH CBA3AHH C MOHATHEM aJre-
Gpanueckoro IOMOJHEHHS H MHHOPA. MHUHOPOM HEKOTOPOTO 3jeMeHTa
wa3HBAaeTCA ONpejesuTesb, NOJYHaeMHH H3 TAHHOTO NyTeM BHUEPKHs
BaHHSl CTPOKH H CToJ6LAa, Ha MNepeceyeHHH KOTOPHIX pacnoJOKeH
9TOT SJIEMEHT.

AnreGpanueckoe JoNoJHeHHe JUOGOTO SJEMEHTa ONpejesHTe]s
paBHSIETCS MHHOPY STOTO SJEMeHTa, B3SITOMY CO CBOHM 3HAKOM, €CJH
cyMMa HOMEDOB CTPOKH H CToJ0LA, HAa MepecevyeHHH KOTOPHX pace
NONOXKEH 9JIEMEHT, eCTh YMCIO YeTHOe, ¥ ¢ OGPATHHM 3HAKOM, €CJH
5TO YHCJO HeyeTHOE.

AnreGpanueckoe [gOMOJHEHHE 3JeMeHTa Mbe OyjneM 06G03HauaTh
GoJspilOf 6YKBOA TOro K& HAHMVIEHOBAHHS M TeM Xe HOMepoM, 4YTO H
GyxBa, KOTOpo# 0603HAUEH CaM SJEMEHT.

CBofictno 9. Onpenenurteas

L4

a b ¢
A= (2 bg ()
as bs Cy

paBeH CyMMe NpOH3BeJeHHN SJIEMEHTOB Karoro-iubo cronbua (uan
CTPOKH) Ha MX aarefpauvecKHe JONONHEHHA,
Huaye rosops, HMEIOT MecTO caeAylollye paBeHCTBa!

A=a,4, + a4y +asAd;, A=a A+ bB;+ ¢,Cy,
A=0,B, 4+ byB;y + b3B;, A= ayA;+ b3B; + ¢:Cy,
A=¢;Cy+ €;,C2 + c3C3, A==a3A; + b3B3 -} ¢;Cs.

B 3apauax 1217—1222 Tpe6Gyercs, He pacKpeBas ompe-
JenuteJsiefl, 10Ka3aTh CNpaBefJUBOCTh PaBEHCTB.

1217, 3 2 1 3 2 7
-2 3 2|=|{-2 3 —-21|.

4 5 3 4 5 11
Vkazanue Bocmoabszorarhcss csoHeTBoM 8.
1218. 1 =2 3 1 0 0

-2 Il =§6|=|—2 -3 1.

3 2 7 3 8 —2
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Vrxaszanue. Bocnonn3onarhes csoficTBoM 8.

1219, | g b, ¢
Qg by Cy
o +oaa, b+ aby, ¢+ acy

I
e

VYV kazauue. Bocnosabszosarbest cBoitetsamd 7, 3, 6.

1220, | Oy 4ve, b, ¢
6b2 + Yo bQ Co | = 0-
Pos + ves by o3

Ykasauue. Bocnoab3osaThesd croderBaMu 7 u 6.

1221, |sina cos’a cos2a
sin®?f  cos’p  cos2B |=0.
sin?y cos’y cos2y

1222, |0 —a —0b
a 0 —c|=0.
b c 0

B sapauax 1223—1227 Tpebyercsd BHYHUCJAHTL Ompe-
neJuTe M, MOJb3ysiCh OLHHUM cBOiicTBOM 9.

1223. 1 1 —1 1224, 1 17 -7

1 —1 1 —1 13 1

—1 1 1 1 7 1
1225. |2 0 b 1226, 1 2 4

1 3 16|, -2 1 —=3].

0 —1 10 3 —4 2
1227. |1 1 1

X y =z

x? y2 22
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1228. Omnpenenurenn, maHHble B 3azavax 1223—1227,
noJb3yfch cBoHcTBOM 8, npeobpasoBaTh Tak, YTOOH B Ka-
KoM-JHGO cTON6Ne (MK CTPOKE) OTIpeeIuTe I A8a 3JIeMeHTa
CTaJH PAaBHBIMH HYJIO, a 3aTeM BLIUHCJIHTh KaXIKH H3 HHX,
BOCIIOJIb30BABUIHCH CBOHCTBOM 9.

B 3agawax 1229—1232 rtpelyeTcs BHIUHCJIHTL OIpE-
ZLeJIHTEJIH.

1229, |0 a b 1230. 0 sina ciga
a 0 al. sina 0 sina
b a O ctga sina 0
1231. |x ¢y =2 1232, |a b ¢
2 oyt 22, c a b
x3 B 2B b ¢ da

1233. Jloka3aThb cnpaBeiJIMBOCTb PaBEHCTB:
1) |1 sina sina
1 sinf sin’f |=
1 siny sin’y
= (sin a — sinB) (sinB — siny) (siny — sin a);
9| 1 1 1
tga tgh tgvy
tg?a tg?f tgly

__ sin (o = B) sin(B — y) sin (v—a)
- c0s? @ cos? f cos? y

-
1234..Pemints ypaBHeHuA:
1 3 x 2) 3 x —4
4 b ~1|=0; 2 —1 3 |=0.
2 —-1 b x4+ 10 1 1
1235, Pemnth HepaBeHCTBA:
1) 3 -2 1 2)'2,x—]—% —1]
1 x —2|<L 1 l —2 [>0.
—1 2 —1 5 —3 X
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§ 5. Pemienne m HccheoBaHME CHCTEMbl TpeX YypaBHEHHH
nepBoOH CTEMeHH C TpeMsi HEH3BECTHLIMU

PaccMOTpPHM CHCTEMY ypaBHEHHH
ax+byd-cz=h,
AoX == by - €9z = s, (1)
agt—+ bsy+csz=Hh, g

¢ HEeH3BeCTHHIMH X, ¥, 2 (KospPuuHeHTH a;, Ui, ..., €3 H CB00OJHHE
uneun! Ay, Ay, Ay MPEANOJOXKHUM HAHHBIMH).
BegeM o6o3HaueHus:

aq b oo hh by o o hy oo
A=lay, by |, Ae=|hys by ca|, By=lay, hy c3],
as by cg hy b3 c3 as hy cq

a b M
. A, =la, by, hy
ag by hs

Onpepenutear A, cocTapleHHB H3 KO3hOdHUHEHTOB NpPU HeH3BECT-
HBIX CHCcTeMbl (1), HaseiBaeTcsl onpejenuTeseM JaHHOH CHCTEMEL.

[Tonesdo saMetuTh, yro ompefenutend Ag, 4, A, noaydaworcs
H3 onpejeJuTesnss A mpH INOMOILM 3aMEHb! COOTBETCTBEHHO €ro NepBoro,
BTOPOTO M, HaKOHel, TPeThero croJbua—cronduoM CBOGOJHBIX YJEHOB
LaHHOH CHCTEMBI, :

Ecau A # 0, 1o cucreMa (1) HMeeT eJHHCTBeHHOE pelleHHe: OHO
onpenengercs dopMynaMu

D

4

Ax Ay =z
A

'K: y=As

X =

=

- [TpennosoxyM Temepb, 4YTO ONPEAEJHTENb CHCTEMEI pPaBeH HYJIO;
A=0. Ecan B enyzae A==0 xoTs 6bl OZUH H3 ompejeauteneir A,, Ays
A, ornvyeH OT Hyad, TO cucreMa (1) coBceM He HMeeT perieHHH.

B cayuae, xorna A=0 u onxospemenuo A,=0, A,==0, A,=0,
cuctemMa (1) TakXxe MOMXeT COBCeM He MMeTh pelleHW{l; HO ecau
cuctema (1) mpw sTEX YCJOBHAX KMeeT XOTH Obl OJHO pelIeHHE, TO OHA
HMeeT GECKOHeYHO MHOr0 pas/HuHblX pemeHuit. OaHOpomHO# cHCTeMo#R
Tpex ypaBHEeHHIi NepBOH CTEMEeHH C TpeMs HeH3BeCTHHIMH HashBaercs

CHCTEeMa BHIA:
ayx - byy—+c2=0,
azx'j‘bey'f‘czz:()v )
agx~+bgy-ce2==0,
T. €, CHCTeMa ypaBHeHHH, cBOOOZHHE YJEeHH KOTOPHX pPaBHH HYJIO,
OueBHAHO, 4TO TaKas cHCTeMa BCErja HMeeT pellleHHe! x=0, y=0,
2=0; oHO HnasnBaercas HyJeBHM. Ecau A ¥ 0, To 3T0 pewense

ABJserTca eRUHCTBeHHnM. Eciu ke A==0, To oguopojuas cucrema (2)
HMeeT GeCKOHEYHO MHOTO HEHYJEBHIX pellicHH,
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B samauax 1236—1243 Ttpebyercss YCTAaHOBHTb, 4YTO
cUCTeMBl YDABHEHHH HVeET eJHHCTBEHHOE pelleHue, H
HaHTH ero.

1236. ( x 4+ y — 2==36, 1237, x4+2y4 z=4,
{ X+2—y=13 [3x—5y+32=l,
\Yyt+z—x= T. 247y — 2=28.
1238, (2x —4y+492=28, 1239, (2¢x+4 y= 5,
1 7x+ 3y —62=—1, l x 4 3z = 16,
\ 7x 4- 9y — 92 =5. by — z=10.
1240, ( x4+ y+2=36, 12417 7x4+ 2y+43z=15,
i 2x—3z2=-—17, ( 5x— 3y+2z2=15,
| 6x—bz=1"T. 10x—11y 452 =36.
1242, (x+y+z=a, 1243. (x—y+z2=aq,
{ x~—y+z=0, [x+y—z=m
 x+y—2z=c. , y4+z—x=c.

1244. HaéiTn Bce pelieHHs CHCTEMBI

x4 2y —4z=1,
o0x + y—bz=—1,
xX— y— z=-—2,

1245, Ha#iTn BCe peLIGHHA CHCTEeMB
2x — y+ z=-—-2,
‘ x+ 2y 4 3z = —1,
x —3y —2z=3.
1246. Ha#iTn BCe penieHHs CUCTEMHE
3x— y-+22=5,
{ 2 — y— z2=2,
4x — 2y — 22 = —3.
1247, Onpene/uTh, NPH KAKHX SHAYEHHAX a4 B b cu-
cTeMa ypaBHeHHUH
3x—2y-+ z=0b,
‘5x—-—8y+92=3,
204 y+az=-—1
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1) HMeeT eIUHCTBEHHOe peleHHEe;

2) HediMeeT pelleHHH;

3) HMeeT 6eCKOHEWHO MHOTIO peHIeHUH.

1248, Jloka3aTb, YTO e€CJIH cHCTeMa ypaBHeHHH

[ ax -+ by =c,
1 @ox + by =cy,
U @ax - byy == C4
COBMECTHA, TO
) a; b, ¢
as by ¢s |=0.
as bs c3

1249, HafiTu Bce pelieHHS CHCTEMB

2x 4+ y— z2=0,
x+2y4 2=0,
2% — y<4-32=0.

1250, Ha#itu Bce pemieHus CHCTEMBE

x— y— 2=0,
x4+ 4y 4+ 22=0,
3x + 7y + 3z2=0.
1251. OnpenennTh, OPH KAKOM 3HAYEHHH @ CHCTEMA
OJLHOPOJHBIX YpAaBHEHHH
3x— 24 2=0,
ax — 14y + 152=0,
‘ x4 2y~ 3z2=0

HMeeT HEHYJeBOE pelleHHe,

§ 6. Onpegenntenn yeTBEpTOTO MOPAAKA

Bee cpoficTBa onpegenuredefl, nepeunchcHune s § 4, oTHoCATCS
K onpejenntenaM moboro nopsaka. B HacrosmeMm naparpade caeayer
NPUMEHHTb 3TH CBOACTBA A/ BHYHC/JEHHS ONpejesHTeNed yeTBepTOro
nopsaxa.
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B sapauax 1282—1260 tpe6yercss BHIYHCJIHTH oOIpe-

fenHiTeNn YeTBEPTOro mnopajika.

12562,

1254.

1256.

1258.

1260.

-3 0

2
1
—1
2
0
3

T R O QS SR

d

2
3
3
—1
1
—1
1

S DO N

c
e

S Qoo

0 0
0 0
-1 0
3 5
1 0
2 -1
2 3
6 1
2 0
7 10
4 5
-3 2
d
c
5 l°
a
—b
—C
0
0

0

1253. |2 ~1 3 4
0 —-1 5 -3
0 05 -3}
0 0 0 2
1255, |2 3 =3 4
2 1 -1 2
6 2 1 0}’
. 2 3 0 -5
1257. |0 b ¢ d
b 0 d ¢
c d 0 b\
d ¢ b 0
1259. |a b ¢ d
d a b ¢
¢c d a bl
b ¢ d a

1261. okasaTs, YTO ec.d CHCTEMA YpaBHEHHH

COBMeCTHa, TO

Aix+By+Cz-+ D=0,
Agx + Byy + Coz + Dy =0,
Asx 4 Byy 4+ Cyz + D3 =0,
Ax+By—+C2+D,=0

O.
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OTBETHI U YKA3AHHA K 3A7IAYAM

YACTb MEPBAM

1. Cu. pue. 54, 2. ¥kasauue. YpaBueane |x|==2 sxBu-

RAMCHTHO JBYM YPaBHEHHSIM: x== —2 H X ==2; COOTBETETBEHHO HMeeM
abe Toukii A, (—2) n Ay (2) (puc. 55). ¥pamuenue |x — | | =3 sxsu-
—
H c E 0 D F A Vil
—O—t OO0 +—0 < + —O—>-
2 3
[N
7
’ X
Z
Puc. 54.
BaJCHTIIO JABYM YPaBHEHHAM:! x — |l = —3 H x— | =3, oTKyna Haxo-
AWM x==—2 H ¥==4 ¥ COOTBETCTBYIOLUHE HM ToukH B; H B, (pHc. 55).

B ocranpunix cnyyasx pemwresuss aHagsornwunel 3. ToukH pacrnososxexsi:
1) cnpaBa ot Touku My (2); 2) caesa

4 oT TouxH M, (3); BK/oYasA Touky M,;
— 3) cnpasa oT ToukH Mg (12); 4) cae-
A 0 AH 5 3
7’} OO B3 OT TOUKH M, 5 )+ BKIOuan
!

. Touky M,; 5) cunpaBa OT ToukM
Puc. 55, 5
M; 5 )i 8) BHYTPU OTpPEe3Ka, orpas

nnuenHoro ToukamMn Mg (1) m M, (3); 7) BRYTpPH oOTpeska, orpanus
yeuroro TtoukamMn Mz (—2) u M,y (3), Brawoyas Toukd M, u My
8) BHYTPH oTpeska, orpanHueHHoro ToykamMH A(l) u B (2); 9) pue
01pe3Ka, orpaHHuenHoro ToukamMu P(—1) u Q(2); 10) BHe oTpeska,
orpaunuentoro toukamu A(1) u B (2); 1) BHyTpH OTPE3Ka, OrpaHUdeH=
noro Toukamr P (=1) H Q(2); !2) BuyTpy oTpesKa, orpaHHUEHHOrO
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roukamMa M (3) m N (5), Bxmouas Toukn M m N; 13) BHe oTpesxa,
orpanuuyesHoro ToukaMH M (3) u N (5); 14) BHe oTpeska, orpasHyeH-
goro ToukamM# Py (~4) u Q;(3); 15) BHYTpHM oTpe3Ka, OrDAHHYEHHOTrO
rouxaMi P;{(=—4) H Q;(3), BrMouas toukw Py u Q. 4. 1) AB=8,
[AB|=8; 2) AB==3, | AB|=3; 3) AB=4, | AB|=4; 4) AB=2,
|AB|==2; 5) AB=—=2, |AB|=2; 6) AB=2, [AB|=2. 5. 1) =2;
9)5; 3)1; 4 —8 5) —2u2; 6) —1ub 7) —6u4 8 —7n =3,
6. 1) Buyrpu orpeska, orpanmuesHoro ToukaMu A(—1) u B(l); 2) Bre
oTpe3ka, orpaHuuesHoro TouxkamMu A(—2) u B(2); 3) BayTpH oTpeska,
orpanHuentoro Toukamu A(—2) w B(2), Bkmouas Toukn A wu B;
4) BHe OTPe3Ka, OrPAHHYEHHOTrO TOYKAMH A(~3) n B (3), Braiouas
qouxdi A u B; D) BHYTPH oTpe3ka, orpanHuensoro ToukaMu A (—1)
u B(5); 6) BHyTpH OTpE3Ka, orpaHnueHsoro toukamu A(4) u B (6),
prmoyan Toukn A u B; 7) BHe oTpeska, orparHuendoro Toukamu A (—I)
w B(3), exmouas Toukn A u B; 8) BHe oTpeska, OrpaHHUEHHOTO
roykamd A (2) W B (4), Bkmouass ToukH A u B; 9) BuyTpu oTpeska,
OCPARHUEHHOTO TOUKAMH A(—4) u B(2); 10) Bue orpeska, orpadu-
yengoro toukamu A(~3) w B(~I); [l) Bayrpu oTpeska, orpanu-
yengoro ToukaMu A(—6) u B (—4), Brmouas Touxn A H B,
12) BEe OTPe3Kad, OTPAHHUGHHOrO TOUKAMH A(—3) u B (1), Bkaouas

coxi A n B. T 1) 1} 2 —%; 3) 2, 4) -é-; 5) _%.
AB_, ,_¢B_ 1 ., AC__ ., , _BC___ 1,
8. z/l='B'—é==3! hz_BA—S,C;w—CB_ 4’ }v4"""é';q“—_‘—4‘,
BA _ 3, CA_ 4 £ — 1,
3'5=76‘“;?T’ he=—p = +3. 9. A=-——T.
. X vXo — X1 Xo . .
10, x=—15" l11_. x = . . _12.131) 4 2)12,
3 —2 4 =% 5 —=. B. 1) == 2 == 3) 73
4) 7; B5) 3; 6) 0. 14. 1) M(—11);
2) N(13). 15. (5) u (12). 16. A(7) u Y
B(—41). 17. Cum. pne. 56. 18, A, (2; 0), D4 Y
B, i3; 0), Cx(—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 FT_
20. 1) (2 —3)% 2) (—3 —2) — - -
3) (—1; 1); 4 (~3;5);, 5)(—4;~6); £ 0 z
6) (a'—b). 2L 1) (1;2); 2) (=3; —1); T /
3) (2, —2); 4) (%5); 5) (=3 —b); |
6) (—a; b). 22. 1) (=3; —3)
BERG SEAGRE
; 4), —a, —b). . 1) (35 2);
2) (—2;5); 3) (4; —3). 24. 1)(—5; —3); Puc. 56.

2) (=3; 4); 3) (2; ~7). 25. 1) B mepro#t

M TpeTbedi; 2) BO BTOpOft H ueTBeprofi; 3) B mepBod H Tperbed;
4) Bo BTOpOBi H vuyerBepTo#; 5) B mepsof, Bropofi M ueTBepTOH;
6) Bo BTOpOM, TpeTheit H yeTBEpTOl; 7) B mepBOH, TPeThed H UETBEPTOI;

8) B nepBoit, Bropofi u Tperhedt, 26, CM. pue. 57. 27, (3; —3—:-),

25 (33) w-2 @n = (s-Fx) (5-F)
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(2; —g— n), (4; _%‘; :1:), (3; m—2). 29. C(S; —g—ﬂ) H D(5; —]Tzli

. (l; - -23£) 31, A (3; ——g—), 3(2; —43- u), C(l;0), D (5; —'} ’
E32—n), F@a—1). 82 M (3 0), w12(1; 1;-) M, (2- -z

w
[=}

. . s . o
M, (5, 12), Mq (3 m0), M.-,(l, L a), 33, (6, .

34.d=V p? + p2—2p,p, cos (92——61). 35. d=7, 36.9(17—4V'3) ke, en.
37. 2 (13;}-6 V2)xs. en. 38.28V'3 kb. en.
39.S = 5 P10z [sin (6;—8,)]. 40. 5 kB. exn.

A 41, 3(4V'3 — 1) k8. en. M, (0; 6),

M, (5;0), My (V2; V?2), M4(5 -—5V3)

- - M, (=4, 4V3), M;(6V'3; —6).
b3 o BM (5; 12‘-) M, (3; m), M3(2; -g),
0 M, (2;—%n), M5(2;—%). 44 1) 3;
2) =3, 3)0, 4)5 5)—=5 6)2
I 4‘)7,}1()'X=1,Y=3;2)X)==X-—4,5Y——;—2;

3) Xe=1, Y==—7; 4) X=05, ¥ =3,

Puc. 7. . 48.(3 —1). 49. (—3:2). 52. 1) X =—8,
Y=6V3:; 2 X=3V3 VY=-3

8 X=V72, ¥=—=V7.531)52 133 10. 54 1) d=2, =21,

E

3

2) d=6, B=—F; 3) d=1, 6 =2 . 55. 1)d=V§ e=--i’-q;

2) d =5, B—arctg%—-n, 3)d=13, 8—-—1——arctg i 4)d=1V 234,

0 = — arctgh.’ 56, 1) 3; 2) —3. 67. 1) (=9 3) _2) (=9 =7)
3V3 —4

58, 1) (—15; —12); 2) (I; —12). 569, -2, 60, — 61, 4.

62. 1) =5, 2)5. 63. 1)5 2)10; 3)5 4 V5;: 5 2V2; 6) 13
64 137 k. en. 65. 34 kB. en. 66. 8V'3 xs.en. 67. 13,15. 68. 150 ka. ex.

69. 4V2. 78 X MyM,M;— 1ymok. 75. < BAC =45°, 32 ABC == 45,
< ACB ==90°76.60°, Y ka3 aHH e BHYHCIUTDL NJIHRKI CTOPOH TPEYroJibe
HHKA, 2 3aTeM NPHMEHHTH TeopeMy Kocunycos. 77. M, (6;0) u M, (—2;0).
78, M (0; 28) u M, (0; —2). 79 Py(1;0) u P,(6,0). 80 C,(2:2),
R,-—2 C, (10; 10), Ry=10. 81, C, (—3; —b), C,(5;a—5). 82. A42(3 0).
83. B(0; 4) u D(—1; —3). 84. YCJIOBmo 3allayd yOOBJETBOPAIOT ABA
KBajpara, CHMMETDHYHO pacloJONKEHHBX omocmemo cropount AB.
Bepurnsl oxnoro KBagpata cyTe ToukH Cy(—b5; 0), D, (—2; —4),
Bepmmm apyroro — C, (3; 6), D, (6; 2). 85. C(3 -2), R 10.

6. (1; —2). 87. Q(4; 6). 88. Cepepunm cropon AB, BC, AC coot-
BeTCTBem{o cyTh (2; —4), (-—l 1), (=2;2). 89, 1) M (1;3); 2) N (4; =3).
990. (1; =3), (3; 1) m (—5;7). 9L D(——3; 1), 92. (5', -3}, (1; =5).
93. D, (2 1), D,(—2;9), D;(6; —3). Yrasanmue, Yerseprast Bep-
LIHHA napaJmeJlorpamma MoxKeT GhTb MPOTHBONONOXKHON MOGOA H3 HaH-
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aux. TakuM ofpa3oM, YCJNORHIO 3aflaun YAOBJETBODPAIOT TPY napaJJe 10-
rpamma. 94, 13, 95. (2, —1) u (3; 1). 96. (_g_’ __2)‘ 97. %VQ_.
AB AC’
BC=% m=Tp

. 101, A(3; =1) u B (0; 8). 102, (3; —1). 103. (4; —5).

98, (—11; —3).  99. 4. 100, A, ==

BA 2
M=FC=T3
104. (—9;0). 105. (0; —3). 106. | :3, cyuras oT Touku B. 107. (4 Ly ).

I
2!
108, x= x""’;f""‘% y=$iy§2—"-'ﬂ. 109. M(—1;0), C (0; 2).

5 5 19 19
11, (5 5). 12, (]2 'l?b)‘ 113. (_QTQ, _§]_a).

114, x= mx; <+ nx, 4+ pX3 __myy -+ nyy =+ pys 115. (4; 9).

m+n+p T mat+p
Vkasarue, Bec onHopoaHoR NMPOBOJIOKH NMPONMOPLUHOHAJNEH €e JJHHE,
116. 1) 14 ks, en.; 2) 12 k8. ex.; 3) 256 kB, ex. 117. 5. 118. 20 xB. ex.

6 1 7 1
119. 7,4 120. X = =7 y=4— T 121, X=-r=4 y=3§.
122, (0; —8) wmax (0; —2). 123, (5; 0) uan (—%; 0). 124, (5; 2)

umn (2 2). 125. C, (—=7; —3), D, (—6: —4) wum C,(17; —3),

D, (18, —4). 126, C,(—2; 12), D, (=5; 16) wmn C2 (—2; —g—),

D, | —5; 134) 127 1) x=u"43, y=y +4 2) x=x—2,

=y’+l' 3) x=x"—3, y=y + 5. 128, A (4; —1), B (0; —4),
C(2,0). 129. 1) A(O, 0) B (—=3; 2), C(—4; 4); 2) A(3 —2), B(0; 0),
Cc(—1;2) 3) A(4, —4), B(L; —9), C (0; 0)." 130, 1) (3; 5); 2) (—2 1);

3) (0 —1); 4) (=5:0). 131 1) xm X —¥V3  _XV3+y,

g T Y=""73

9) x= X EL, y'=_xi'y, N x==y, y=x 4 x=y,
V2 V2 e

— ¥ B x=—y y=—y. 132 AGQVE: 1), B(——23—; -g-)

E*_’J

~,‘—V 133. 1) M(VZ;2V2), N(=3V72;2V?),
. —9VT): 2) M(L; —3), N (5 1), P(—I: 3); 3) M(—1; 3).
—5,—| , P (1; =3); 4) M (=3; —1), N(l -5), (3; 1). 134. 1) 60
2) —30°. 135 0 (2; —4). 6. x=x + 1, y=y — 3.

.3, 4
137. x=-—5—x +—5-y, y—-——-5~x +—5-y. 138. M[(l 5),-M2(2 0),

M, (16, —5). 139, A(6;3), B(0;0), C (5 —10). 140, 1) O’ (3; —2),
0=90% 2) O'(—1; 3), a=180% 3) O°(5; =3), q= — 45°

141, xmm — iy =¥+ = '-—%-7571/-3.142.1141(1;9),

M; (4,2), M, (1;=3), M4 (0; 24-¥3), Ms (1 V'35 1). 143. M, (0; 5),
M, (3;-0), M (—1; 0), M,(0; —8), Ms(V'3:1). 144. M, (2 0),

Mz(l;——g-), Mg( : 2), A:h( 4),M5( 6). 145, M, (Vz‘;%n
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m(n—3) m(ag) (s Ga),  M(s=3a).
146. f(x, y)=2ax — a 147. 1) f(x, y) = 2ax; 2) f(x,y) = —2ax—a2,
148. [ (x, y) = 4x? 4 4y* 4 2a2, 149. f (x, y) = 4x* 4 4y? — dax —

— day 4+ 4. 180, f(x, y) =x2 4 y? —25. 151 f(x, y)==2xy — 16.
152, TIpu noeopore XOOPAMHATHHX ocelf BhpaXeHHe QYHKIHH HE Mee
ngercd. 163. (3; 1). 154, Taxoft ToukH He cymectByer. 155. =+ 45° uan
= 135°% 156, 30°, 120° — 60°, = 150° 157. Toukn M, M; # M; Je-
KaT Ha JIMHHH; TOukH M, Mj; u Mg He nexar ua Hefi. YpaBueuue
onpeaensieT GHCCEKTPHCY BTOPOrO W YETBEPTOrO KOODAMHATHEIX YIVIOB

Y o My
Y
A W)
prons {1 ‘z
. /‘@ :
M,
M, 4
M,
My
Puc. 58. Puc. 59,

(puc. 58). 158, 1) (0; —B), (0; 5); 2) (—3; —4), (—3; 4); 3) (5; Q);
4) Ha JaHHON JMHME Takofi ToukH HeT; 5) (—4; 3), (4; 3); 6) (0; —5);
7) Ha pauHoR JHMHUM TaxoH TOUKHM HET. YDaBHEHHe onpejeJseT OKPyK=
HoCTh ¢ nentpom O (0; 0) u pamnycom 5 (puc. 59). 159. 1) Buccex-
TpHCAa TIEPROro W TPEThero KOOPAHHATHHIX YrJioB; 2) GHccexkTpuca BTO-
poro H 4YeTBEPTOTO KOODPAHHATHHX

J yraoB; 3) npaMas, napasienbHad
y=-5=0 ocu Oy, orcekaiolass Ha IMOJNOKH=
reJsHoOfl noayocu Ox, cadTas oT Ha-
yaJa KOOpJuHAT, OTPe30K, PaBHHIA 2
(pue. 60); 4) npamas, napaJsiennbs
Hag ocd Oy, oTcekawouas Ha OTPH=
, hareasHo#t noJayocu Ox, cyHras OT
, : &  Hauaaa KOOPDAHHAT, OTpe3oK, pas-
a| untt 3 (puc. 60); 5) npamast, napas-
] y+2=0 nedbHas ocn Ox, oTCeKaomas Ha
MOJIOXKHTENBHOU noayocH Oy, cuutas
OT HayaJa KOODAHHAT, OTPe3oK, pa-
Puc. 60. BHBIE 5 (puc. 60); 6) mpamasn, na-
paaneabnas ocd Oyx, oTcekawomas

, Ha oTpHuaressuoli moayocu Oy,

cudTasl OT HauyaJla KOODAMHAT, OTPe3ok, paBHu 2 (puc. 60); 7) npamas,
cOBnajamllass ¢ Ochlo opmuHaT; 8) npsMasi, COBIAjaUWAsT € OChIO
abeunce; 9) AWHHE COCTOHT M3 JBYX TDPSAMBIX! GHCCEKTPHCH NEPBOro
K TPETHEr0 KOODAHHATHHX YIJIOB M NpsIMOH, COBmazamwmied ¢ OChIO
opaunaT; 10) MHHEHA COCTOMT M3 JBYX NPAMHX: GHCCEKTPHCH BTOPOroO
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¥ yeTBEPTOr0 KOODAHHATHHIX YIJIOB H npsiMoif, coBnajalowe# ¢ ochlo
a6Gennce, 11) AMHES COCTOHT H3 ABYX GUCCEKTPHC KOOPIAMHATHHX Yr.03
(puc. 61); 12) AnHES coCTOMT M3 ABYX NPSIMBHIX: HpsiMo#, coBnajaioute(

y

Pue. 61.

z-3=0
r=IF=0

Puc. 63.

¥

Pue. 62,

2z

y+7=0

J+4=0

Puc. 64.

¢ ocklo abeuucc, H NPAMOH, COBnajamoiiel ¢ OChio OpAMHAT, 13) aHmus
COCTOHT M3 JBYX NPSIMHX, napaJsiefbHhIX OCH a6CLUHCC, KOTOPLIE OTCe-
KaloT HAa OCH OPAHHAT, CUHTAfl AT HauaJa KOOPAHHAT, OTPE3KH, paBHhe 3

n — 3 (puc. 62); 14) aunus cocrour
W3 JBYX nNPAMHX, NapasielbHBIX
ocy Oy, Koropbe OTCEKaloT Ha
IOJIOXKHTEABHOH MoJdyocH Ox, cunTas
OT Hauala KOOPAHWHAT, OTpPE3KH,
paBane 3 u 5 (puc. 63); 15) Jaunusn
COCTOHT W3 JBYX NpPSIMHX, Tapat-
JeJbHHX ocH Ox, KOTODhIE OTCEKAlOT
Ha oTpuuareJsHoll noayocu Oy, cud-
Tasg Or Haua/ta KOODJHHAT, OTPE3KH,
pasune | u 4 (puc. 64); 16) auuus
COCTOHT H3 Tpex NpAMHX: NpaMoH,
coBnafaome ¢ ocelo abeuucc, H
IByX NPAMHIX, NapaJJesbHHX OCH

< -
VA
< (S
) S,
AN\
\\/
(N
e
<
174 A
Puc. 65.

OpAMHAT, KOTODHE OTCEeKal0T Ha HOJOXKHTeNbHOR modyocH abeuwce,
cyuTan OT Hayala KOOpAWHAT, OTpPE3KH, paBHbie 2 H b; 17) Jjuuna co-
CTOMT W3 ABYX Jyueil: OnccexTpdC nepBOro H BTOPOro KOOPIHHATHBIX
yraos (puc. 65); 18) qunHs cocTOHT H3 ABYX Jyyell: GHcCeKTpHC
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NepBOro M YETBEPTOTO KOOPAMHATHHIX YrioB (puc. 66, a); 19) muuus co.
CTOHT M3 JABYX dJyueil: GuCceKTpac TPeTbero H UYeTBEPTOro Kaop-
NUHATHHIX yrioB (pHc. 66, 6); 20) MUHHA COCTOHT M3 ABYX Jayuelt: Guc-
CeXTpPHC BTODOrO M TPEeTbEro KOODAHHATHHX YIVIoB (pHC. 66, s);

4 4
4
g 0
g Z z , -~z
8
a) 6) )

Puc. 66.

21) JIHHHSI COCTOMT M3 ABYX Jyuel, PacHO/NOXKEHHHX B BepxHe#t moJay-
IVIOCKOCTY, BHXOAAmHMX H3 Touku (13 0) ¥ HanpaBJeHHHIX TNapaieNbHO
GHCCEKTPHCAM KOOPIHHATHHMX YIJoB (puc. 65); 22) JMHHA COCTOHT M3
JBYX Jyyei, pacnofoKeHHHX B BEPXHe# MNOJYIIOCKOCTH, BHIXOIAUWIHX
M3 ToukKH (—2; 0) ¥ HanpaBJeHHHIX MapajienpHo GHCCEKTPHCAM Koop-
JHHATHHIX yryoB (puc. 65); 23) okDYXHOCTH ¢ LUEHTPOM B Havafle Ko-
OPAMHAT ¥ PamuycoM 4 (pHe. 67); 24) OKPYXKHOCTB ¢ ueHTpoM Oy (2; 1)
H paguycoM 4 (puc. 67); 25) okpyx-

Y HOCTH ¢ HeHTpoM (~5; 1) H paguy-
"coM 3; 26) OKDPYXKHOCTB € LUEHTPOM
(1; 0) u paauycoM 2; 27) oxpyx-
HocTh ¢ uedTpoM (0; —3) u paguy-
coM |; 28) JUHHS COCTOHUT M3 ORHO’
toukd (3; O0) — BHpPOXIEHHas Ji-
. ) Hua; 29) JHHHS COCTOHT H3 OLHOI
ol toukH {0; 0) = BuIpOKAECHHAS JHHES;
30) Her HHM oaHoH TOUKH, Kocp-

IHHATH KOTOPOH  YAOBJETBOPSAJIH

6K JAaHHOMY YDaBHEHHIO («MHUMAf
JHHUSY); 31) HeT HH oJHOM ToukH,
KOOPAHHATH KOTOPOH YZOBJIETRO-
paad  OH  J3aHHOMY  YD4BHEHHIO
Puc. 67. («munMast JHHua»), 160, Jlunua 1),

2) 1 4) NPOXOXST yepes Hayaslo Ko-

opaunar. 161, 1) a) (7; 0), (—7; 0);

6) (0; 7), (0; —7); 2) a) (0; 0), (6; 0); 6) (0; 0), (0; —8); 3) a) (—10; 0),
(—2; 0); 6) Jqunua ¢ ocelo Oy He nepecexaerTcs; 4) JUHHS ¢ KOOPH-
HaTHRIMH OCAMH HE mnepecekaetes; 5) a) (0; 0), (12; 0); 6) (0; 0),
(0; —~16); 6) a) munus ¢ ocbio Ox He nepecekaercs; 6) (0; — 1), (0: —7);
7) JIMHHSI C KOODAHHATHBLIMH OCAMH He nepecexaercs. 162, 1) (2; 2),

(=2 —2) 2) (I; —1), (% —0) 3) (3; —4), (1%; —4%); 4) maman
He nepecexatorca. 163 Touku M, M, u M, 7nexar Ha JaHHOA JMHHH;
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toukt M3 W M; He Jmexar Ha mefl. YpaBHEHUE onPENeNSTET OKPYKHOCTD
{puc. 68). 164. a) (6; -’g,—), 6) (6; —'%); B) (3; 0); r) (2 UER —Z—),
npsiMasi, TEPNEHAHKY/IsPHass K TOJSPHOH OCH K OTCEKalouas Ha Hel
cyHTas OT NOJIoCca, OTPe3oK, paBuuid 3 (puc. 69). 165. a) (1; %),

' n 5 5. & 5. 3

6) (2; 'é') " (2; 3 st); B) (V2; T) H (ﬁ, vy ﬂ); npsiMad, pac-

NOJIOKEHHAA B BePXHeH MOJYIJIOCKOCTH, NapasesibHast NMOJSPHOH ocH
v

‘blva
II%

Q 7
P =sind

Qo

Puc. 69.

Puc. 70. ° Puc. 71.
| OTCTOSILAT OT Hee Ha paceToauui 1 (puc. 69). 166. 1) OXPYKHOCTS ¢ LeH
TpoM B moJIOCE W pamuycoM 5; 2) Ayy, BHXOZAWAY H3 MOMOCA, HAKIOHEH=
, )/
HELH K DOJIAPHOA OCH Mok yr.nom-g (pue. 70); 3) ayy, BHXOXAMWHE H3 1O-

° ) o - n
moca, HAKJIOHEHHB K MOMSPHOR OCH NOA yrioM =— 7 (pue. 70);

4) mpsiMasi, NEepPHeHAHKYJSIPHast K NOJAAPHOM OCH, OoTceKamolaa Ha Heil,
CuHTast OT HOJIOCa, OTPE3oK @ ==2; §) npsMas, pacmosioXeHHas B BepxX~
Hell NMOJNYIVIOCKOCTH, mapajiiensHas IMOJSIPHOA OcH, OTCTOSIas OT Hee
Ha pacCTOsIHMH, paBHoM 1; 6) oxpyxHoCThb ¢ mentpom C;(3; 0) u pa-

JuycoM 3 (pue. 71); 7) okpymHoceTh ¢ uexrpom C, (5; -g-) H painye
com b (puc. 71); 8) JHHMA coCTOMT M3 ABYX JAyueH, BHXOAfALIUX H3
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Oodoca, ONWH H3 KOTOPHX HAKJoHEH K MONAPHOM OCH NMON YraoM %‘_,

5
a apyrofi — noj yrJoMm —G-n (puec. 71); 9)_ JHHHSA COCTOHT H3 KOHILeq.

TPHYECKMX OKDYXKHOCTeli ¢ LeHTPpoM B MOJIOCe, PaJHYCH KOTOPHIX r
n T
onpegeasiotes mo Gopmyae r==(—1) —6-+sm, roe n — noboe Ienoe

TIOMOKHUTENBHO® YHCAO WIH Hyab. 167. Puc. 72 u puc. 73. 168. Puc. 74
¥ puc. 75. 169. Puc, 76. 170. OTpe3ok, npUMHEKAOUIMA K TOJIOCY, HMeer

n .
AJMHY, PABHYIO -} KaXAwfi H3 OCTA/bHHX OTPESKOB HMEET IJHxy,

paBuyro 6; (puc., 77). 171. Ha nars yacre#t (puc. 78). 172, P(12; -é—

(puc. 79). 173. Q (81; 4) (puc. 80). 174. INpsmue x + y==0. 175. Ips.
Mble x = a=0, 176. IIpambie y £ b=0. 177. y + 4=0. 178 x—5=0),
179. 1) Tlpamas x — y = 0; 2) npamast x -~ y = 0. 3) npamasg ¥ — =0,
4) npaMag y—2=0. 180, IIpamMue 4dax = c=0. 181, x2+ 42 =2,
182, (x~a)2 4 (y~P)?=r2 183, x*+4 y?2=9. 184, x24 y: = 16,

2
185, x2+y?=0o% 186 (x—4)2+y2=16. 187. ’2‘—0 + ‘l’_s_ -1

¥2 y?
x? y2 _ x? y2
193. 55 + T = 1 — saaune, 194. 6~ 5= { ~ runepGo.a.
2 2
195. -—2% -+ —ly-6— = | — 3JaHnC, 196. IlpaBas BeTBb runep6oJHL
X _l-/f_ — 2= 20x = 6 == =T
il L. 197, y* Ox — napaboJa. 198. p cos 6 = 3, 199, 8_3-.

200, tgB=1 201. psinO@+45=0, psin@—5=0. 202, p= 10cos 9.
203 VYcaoBui0 3a7ayH YAOBJETBOPSIIOT JBE OKPYXKHOCTH, YPaBHEHH:
KOTOPHIX B NOJASPHHIX KoopjauHaraX P-4 6sinBG=0, p—6sin0=0,

N 2 2
9204' y ; Z:?: :: }..._2.2— +%= L 205, x= Va?sina?bz‘c—(l)-sbt2 cost ¢
b= Vai’sin(zbts—:-nlf2 cost £ 206, x= V b2 co[slftcf :12 sin?f’
v= Vbzco;b:i_n iﬁsin?t‘ 207. ) x=§5’ y="52) x=3pctg’,
y=2p ctg‘f; 3) x=€-ctg2%, y=pctg-—é—. 208. 1) ;:2incn0;26?’}
e B B et v SR AR
2) x24-y2—a2=0; 3) z—:-—z—:-—l=0; 4) —Z—j—-—i—i-—l=0;

5 x24y?—2Rx=0; 6) x4 y?—2Ry=0;, 7) 2px—y?=0.
210. Touku M,, M; u M, Jaexar wa pnaHHOH npsiMoH; Touku M, M;
H Mg He Jexar na Hed. 211, 3, =3, 0, =6 u — 12, 212, |,»—2, 4,
—5 u 7. 213, (6; 0), (0; —4), 214. (3; ~5). 215, A (2; ~1), B(—1; 3),
C (2; 4). 216, (1; —3), (—2; 5), (5; —9) u (8; —17). 217. S== 17 KB, en.
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Puc, 74. Puc. 75. Puc. 76.

Puc, 79. Puc. 80,



218, C,(—1; 4) nau 02(375-; -—3—). C 2190 Ci(l; —=1) umy

Co(=2 —10). 220. 1) 24 =3y +9=0;2) 3x —y=0; 3) y + 2=,
4) 3x4+4y—12=0, 5) 2x+y-+5=0 6 x+3y—2=p

6
7

221 l)k=5,b.—_43;2)k=__§-, b9 3) ko= 2, b.—=._§_;
3 5 :
Y k=—%, b=0 5 k=0 b=3 222 1) —=; 2 %

223, 1) 2x+ 3y —7=0; 2) 3x — 2y — 4=<0. 224, 3x+ 2 =9,
2x — 3y — 13=0. 225. (2; 1), (4 2), (—1; 7), (I; 8). 226. (—2; —1).
227. Q(1L; —11). 228, 1) 3x =2 =~7=0; 2) 5x +y—7=0:
3y 8x+12y+5=0; 4) 5x+47y+9=0 5 6x—30y—7=0,
3

2m®k=ﬂ®k=%1Mk=—7. 930. 5x — 2y — 33 =,
x+4y—11=0, 7x-46y-433=0, 231, T7x—2 — 12=0,

Sx+y—28=0, 2x —3y — 18=0, 232 x-+y-+1=0 233 2x -
+ 3y — 13=0.234,4x + 3y — 11 =0, x4 y + 2= 0, 3x + 2y—13=0,
235. (3; 4). 236. 4y 4y —3=0. 237. x—5=0, 238. Ypasnenue
cTopoHb AB: 2x 4y —8=0; BC: x+ 2y —1=20;CA: x—y — 1 =0,
YpaBHeHHE MeIHAHHI, nposeseHHolt H3 BepuwrHHM A x —3==0; u3
BePWHHN B: x 4y — 3==0; u3 sepurhan C: y==0. 239. (—7; Q);

(o:+2§). 242, (1; 3). 243. 3% —5y+4=0, x+ 7y — 16 =0,

3x =5y =—22=0, x4 7y + 10=0. 244. YpaBHeHHs CTODOH NPSMOY-
rolbHHKa: 2x — by 4+ 3 =0, 2x — 5y — 26 ==0; ypaBHEHie ero guaro-
nami: 7x — 3y — 33 =0. 245. 5x + y — 3 =0 — Oucc?KTPHCA BHYTpEH-
Hero yraa; x — 5y — 11 =0 — Guccekrpuca Buenrsero yraa. 246, y+y—
—8=0; llx ~y—28=0, ¥xaazauue. YcIoBAO 3aTauH YIOBJETRO-
psroT ABE MPAMHE: OfRHA M3 HHUX NPOXOAHT uepe3 Touky P H cepenuuy
OTpe3sKa, CcoejuHsomero Toukn A u B; npyras DpOXOAUT yepes TOuky P
flapaaJeNsHO OTpesky AB. 247. (—12; b). 248. M, (10; —=5),

249. P(%; 0). Yrazauue. 3azaua Moxer OHTb pelueHa no Cje-

Aywowe#d cxeme: 1) ycraHaBauBaeM, uTo ToukH M B N pacmosoxennr
No OAHY CTOPOHY OCH aBcuHCC; 2) HAXOJAWM TOUKY, CHMMETDHUHYIO OJHOM
3 JaHHBIX TOYEK OTHOCHTeNbHO OCH aleuucce, HanpuMep Toury N,
CHMMOTPHUHYIO TOuke -N; 3) cocraBisgeM ypaBHeHue npaMo#, mpoxo-
nauwed gepes Toukn M m N; 4) peluast coBMecTHO NalifeHHOe ypaBHe-
HHEe ¢ ypaBHeHHeM ocH abcuuce, MOJTYYHM KOOPAMHATH HCKOMONR TOUKI.
250, P(0; 11). 251 P(2 —1)s 252, P(2, 5). 253. 1) ¢ ={1£;
2) p= %; 3) @==0~ npameie napaanre’abhsie; 4) @ = arctg %’-.
254, x =5y ~+3=0 uiu Sx-y—11=0. 255, YpasHewds cTOpOH
kBaapara: 4x+3y+1=0, 3x—4y-+32=0, 4x+4 3y —24==0,
3x — 4y*+ 7=0; ypanueHdue ero BTopPoH JHarcHaJH: X -+ 7y — 31 == 0.
256, 3x — 4y + 15=0,4x+ 3y —~30=0, 3x — 4y — 10=0, 4x 4 3y—
—5=0. 257. 2x+y—16=0, 2x~y+14=0, x—2y— 18=0.
268, 3x—y+9=0, 3x+y~+9=0. 259, 29x — 2y 4 33 =0.
262, 1) 3x—7y—27=0; 2) x4+ +25=0; 3) 2x —3y—13=0;
4) x~2=0; 5) y-+3==0. 264, lTepnenuxyaspur 1), 3) u 4). 266,-1) p = 45°
2) @ =60% 3) ¢ ==90° 267. M; (6; —6). 268. 4x — y — 13==0, x--5==0,
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x+8y+5=0. 269. BC: 3x-+4y—22=0; CA: 2¢ =Ty —5=0
CN: 3x 4+ 5y—23==0. 270, x + 2y—7 =0, x—4y — 1 =0, x—y-+-2=0.
Ykazanue. 3amaua MoxeT OHTb pelleHa Mo cJaexyiouedf cxeme:
1. YeranasauBaeM, yTo BepuiHHa A He JeXHUT HY Ha OLHON H3 JaHHBIX
npaMeix. 2. Haxoaum TOUKy mnepecedeHns Meiuman M oGo3HauaeM ee
xakoii-auGyap GykBoil, Hanpuvep M. 3. Ha npamo#t, mpoxonsmeit yepes
roukn A u M, crpoum otpesok MD = AM (puc. 81). 3atrem onpene-
asev KoopAmHarsl Toukw D, 3Hast Touky M — cepenuny orpeska AD
4 omHMH u3 ero Koumo A. 4. Yera-
HABJHBAEM, UTO YETHIPEXYrOJbHHK
BDCM —napaJaaenorpaMm (ero nua-
FOHAJH B3aHMHO AGJASTCHA NOMOJaM),
COCTaBJseM ypaBHeHu npsaMeix DB
u DC. 5. BuuaciaseM KOODAMHATH
rouek B u C. 6. 3Hast XOODAHHATH
BceX BEpIIMH TPeyroJbHHKa, MBI
MOXEM COCTAaBHTb YPaBHEHHS ero
cropod. 271. 3x — 5y — 13=0,
8x—3y + |7=0, 05x + 2y—1 == 8
272, 2x—y 4+ 3=0, 2x 4 y—7 =0,

x — 2y —6=0 YxkazaHHue. Puc. 8l.

Ecayd #fa ofHOX U3 CTOPOH yIi1a faHa

Toyka A, TO TOuUKa, CHMMETPHUHAs TOuKe A OTHOCHTENBHO GUCCEKTPHCH
9TOro yria, 6yAeT JexaTb Ha APYrof ero cropoue. 273. 4x—3y - 10==0,
7x+y—=20=0, 3x+4y—5=0 274 4x+7y—1=0, y—3=0,
4x 4 3y—5=10. 275. 3x + Ty—5 =0, 3x 4 2y—10=0, 9x 4 11y-+45==0.
276. x— 3y — 23 =0, 7x 4+ 9+ 19=0, 4x 4 3y + 13 =0,
977. x + y—7 =0, x + 7y + 5=0, x—8y + 20=0. 278. 2x 4 9y—65=0,
6x—7y—25=0, 18x 4+ 13y — 41 =0. 279. x 4+ 2y =0, 23x + 25y =0.
280, 8x—y—24 =0, 283, 3x 4 y=0, x—3y=0. 284, 3x 4 4y—1 =1,
7x + 24y —61=0, 285 1) a=-2 5y—33=0 2) aq =-3,

x—56=0; a;=3, Bx+4+8=0; 3) ay=1, 3x—8y=0; a2=%,
33x — h6y =0. 286. m=7, n=-2, y-|:3=0, 287. m=—4, n=2,
r—5=0 2 DG 6 2 G Y (45 ak (2 =)
5)(———';—; 2). 291, 1) Mpr a==3; 2) npy a=3 u b % 2; 3) npu
a==3 H b=2 292, |) m=—4, n+2 WM m=4, n# —9
) m=—4, n=2 wm m=4, n=—2= 3) m=0, n-— moGoe 3Haue-

aue. 293. m= 204, YcsoBHio 3a1a4H VIAOBJACTBOPSIOT ABA 3HAuE.

12
uus m: my =0, my==6. 295, 1) INcpeceranTes; 2) AHe nepecekaoTcs;

3) He mepecexaoTcA. 298, a = —7. 289 1) -g- - %= : 2) :’% + -’é-= ;

Y ot =1 ) g+ =t 5) -+ 1 =1 (puc 82)

300, 6 k8. ex. 301, x+y+4=0.302, x+y—5=0, x—py-41=0,
3x — 2y =0, 303, Pemenue Hanumem ypasHeHde HCKOMOR mpaMoil
«B OTpesKax»:

X
-+

SRS

=1 )
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Hama sazaua — onpexenaurs sHavenus napametpoB a u b. Touxa C (1; 1)
JEKUT HAa HCKOMOH NMpAMOH, CJIeJO0BAaTeNbHO, €€ KOOPAHHATH JOJKHL
ynoBneTBopsaATh ypaBHenuto (1). ITomerasum B ypaBHenue (1) BMmecro
TEKYIHX KOOPJAHHAT KOOPAHHATH ToukH C; mocie NpuBeleHHA K 0bmemy
BHAMEHATEJHO MONYYHM:

a-- b==ab. ()
»

Tenepp 3aMeTHM, YTO IIowmajlb TPeyroJdbHHKA S, OTCeKaeMoro npsaMolt

OT KOOPJAHHATHOrO YrJa, onpenensgetcs (GopMydofi == S= ﬂb_; + 8

2
B TOM CJyyae, KOrjfa oTpesku @ ¥ b oHOro 3Haka, H — S B ToM ciy-
yae, KOrfila STH OTPe3KH pasHHX 3HakoB. CoriacHo yeJOBH0 Hamel
3anaqun 6yjneM HMETh:

ab== %4, 3)
PemuM cacreMy ypasmema (2) u (3): +b=4, } at-b= _4,}
ap = 4; ab = —4;

TOrZa NMOAYUHM! a; =2, b, =2; a2=—2+21/?, b,=—2—2V§—;

gy=—2—2V7Z by=—2+2V2. Takam oSpasom, yesosHio 3axaun
ymoBaetBopsiioT Tph npsmuie. [ToxcrasuM B ypassenne (1) noayuenune
¥ :

. X Y Y
SHayeHHA mapaMeTpoB @ H b — o4 L= |, — — =1
2 9 —242)2 T —2—9Y7
x y
= - =],
—92—-2V72 —924+2¥32

ITocoe ynpowenust 9THX ypaBHenuit
NOAYYUM: X + yy = 2= 0, (1+ VZ_) x4
+(1=V2)y—2=001—-V2)e+
+(1+V32)y—2=0 304. Yeaosuwo
3a12uH YA0BJETBOPTOT CJle1VIOUIHe TPH
mpamure: (VE 4+ 1) 2 + (V2 —1)y —
—10=0, (VT=1)x+ (V24 1)y +
+10=0, x—y—10=0. 305. 3x —
— 2y—12=0, 3x — 8y 24=0.
306, x-}-3y—30=0, 3¢~ 4y —60 =10,
3= y—30=0, x—12y++60=0,
307. YcJoBHIO 3a7auH YAOBJETBOPSIOT
IBe NpsMble, NepeceKalollie COOTBeT=
Puc. 89 CTBEHHO OCH KOOPAHHAT B Toukax (2; 0),

@ =3) n (4 0), (0; 3). 28 $>
=>2x.y1. 809. ITpsubie 1), 4), 6) 1 8) 3a1aHE HOPMATLHKMH YPABHEHU MM,

P 3 .
310. l)—g—x—-g-—y—2=0; 2) —%x+€y—10=o; 3) —-}%x+

5

D y—1=0 4 =x—2=0 5 2 !

— ) — —l=0'
V5 v Y
811 1) =0, p=2 2 =1, p=2; 3) A== m, p=3; 4) @ = — -,

ry 2

atn



=1; 8 a=—=8,p=¢, 9 a=pf—n, p=gq. 312, 1) 6= =3,
Z..——_-3; ) 0=1,d=1;3) d=—4, d=4; 4) 6 =0, d=0—2Tqua Q
gexur Ha npamofl. 313. 1) Ilo omHy cTopony; 2) no pasHbie CTOPOHHI
3) no OARY CTOPOHY; 4) Mo OmHY CTOpOHY; 5) mMO pPa3HHeE CTOPOHHL
814. 5 kB. en. 315. 6 kB. en. 318, fBaserca BrnykauiM. 319, He sB-
asercs BrMykJamM. 320. 4. 321, 3. 322. 1) d=2,5; 2) d =3; 3) d =0,5;
4) d =3,5. 323. 49 xB. ex. 325. B otHomenun 2:3, cyntas or BTOPOH
npamoit, 326, P e me nue, 3ajava o npOBELEHHH NMPSMHX uepe3 Touky P
Ha PaCCTOSIHHH, PaBHOM 5 oT Touky (, PaBHOCHJBHA 33jaue O NpPOBe-
JIEHWH H3 TOUKH P KacaTeJbHHX K OKPYXHOCTH pamuyca 5, ¢ 1eHTPOM
s Q. BruuncauM paccrosuue QP: QP = Vie= 124 (7 —2)%= V %.
Mmu BUAMM, 9TO paccrosune QP GoJablie paguyca OKDPYKHOCTH; CJe-
JI0BAaTe/IbHO, M3 TOYKH P MOXHO TPOBECTH [Be KacaTeJbHHE K 3TOH
OKpyXHOCTH, Tenepp mnepefileM K COCTABJIEHHIO WX YpaBHeHHH. ¥Ypap-
HEHHE BCAKOHM NPAMOH, mpoXoafiued uepes TOUKy P, uMeeT BH]J

y—7=k(x—2) (1)

WM kx—y -+ 7—2k=0, rae k —noka HeonpeleJeHHHH YrJozof
xosdduunent. ITpuseseM 3To ypaBHeHHe K HopManbHOMy Buay. C sToff

1eJb10 HAaXOJHM HOPMHPYIOWHE MHOXKHTENb W == =+ ——kQ_V—-}-—T Y .1uo-

kas ypasHenue (1) Ha M, NONYYuHM HCKOMOE HOPMAajbHOE YpaBHEHHE
X —y+7—2k
= VEEF 1

Toxcrasasis B JAeByio uactb ypaBHeHda (2) xoopawraTH ToukH Q,
|k —24+7—2k|
VE—1

5

sunayenuqa k: £, == ~ 13 ky=0. TloxgcraBass HalpeHHBe 3HAYEHHS

yrJaoBoro koadhduuuenrta B ypapHenue (1), nosyuaem MCKOMHE ypaBHeHus:
5x 4 12y~94=0 u y—7 =0, 3anaua pemera, 327. 7x + 24y—134=0,
X —2==0, 328. 3x+ 4y —13=0, 330. 8x — 15y +-9=0.
331. 3x — 4y — 25=0, 3x—4y+5=0. 332. ¥YcnoBu0 3a7auu yuo-
BJETBOPSIOT ABA KBAaJpaTa, CHMMETPUUHO PacnOJOKEeHHbIX 0THOCHTEIbHO
cropodl AB. VY paBHeHHA CTOPOH OAHOIO H3 HHX: 4x 43y — 8=0,
4x 43y + 17=0, 3x — 4y — 6 =0, 3x — 4y 4 19 =0, ¥YpaBueuns <ro-
pon npyroro: 4x+3y—8=0, 4x+3y~33=0, 3x —4y —6=0,
3x — 4y + 19=0. 333. YcaoBHIO 3amauH YOOBJETBOPSAIOT JBa KBaj-
para; oOcCTaJbHHE CTOPOHH OJHOTO M3 HHX JI€XAaT Ha TPAMHX:
3x+4dy —11=0, 4x~3y—23=0,, 3x+ 4y —27=0; ocraabuue
CTOPOHBI APYroro = Ha npaMux: 3x + 4y — 11=0, 4x — 3y — 23 =0,
3x+ 4y +5=0, 334, 3x+4y+6=0, 3x+4y—14=0 wm
x4+ 4y+6=0, 3x4+4y+26=0. 335. 12x — 5y 4 61 =0,
12x —5y+22=0 wum 12x—56y<+61=0, 12x—5y+ 100==0.
336. M(2;3). 337. 4x+y+5=0, y—~3=0. 338, 1) 3x—y -+ 2=0;
2) x—2y+5=0;, 3) 200x—8y—9=0. 389, 1) 4x— 4y 4 3=0,
2x+ 2y —7=0; 2)4x+1=0, 8y+13=0; 3) 14x —8y — 3 =0,
64x 4+ 112y — 23 =0, 340, x—3y—5=0, 3x+y—5=0. Ykaza-
nne. Hckomnle npsiMue npoxoAdT yepe3 Touky P neprnesUKyJsPHO
K GHcceKTpHcaM YrJoB, OOPa30OBAHHBIX JBYMS [aHHBIMH DPSAMBIMH.
341. 1) B oguoM yriay; 2) B CMeXHHX Yyraax; 3) B BePTHKAJLHEIX
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yraax. 342. 1) B Beprukaabueix yraax; 2) B cMeXHBX yraax; 3) B oge
HOoM yray. 343. Buyrpu rtpeyronbHuka. 344 Bue TPeYroJibHiKA,
845. Ocrpeii  yroa. 346, Tymod yro.a. 347. 8x 4y —5=0,
848. x4-3y—2=0 349, 3x—19=0. 350. 10:— 10y —3=0,
351, 7x -+ 56y — 40 = 0. 352, x+y+5=0. 353. S (2 —1),
354, 1y 3x +2y —7=0; 2) 2x=~y=0; 3) y—2=0; 4) x—1=(;
5) 4x+ 3y — 10=0; 6) 3x —2y+ 1 =0. 355. 74x + 13y 4 39 =0,
356, x—y—7=0, 357, 7x+ 19y —2=0. 358, x—y+1=0,
359, 4x — 5y + 22=0,4x 4y — 18 =0, 2x — y + | = 0. 360. x—5y-
4+ 13=0, 5x4+y+13=0. 361, S5x—py—5=0 (BC), x =~y -+
“+3=0 (AC), 3x — y —1=0 (CN). 362 x—5y—~T7=0, 5x 4 y -+
+17=0, 10x +7y—13=0, 363. 2x 4y +8=0, x+ 2+ 1=0,
366, C = —29. 367. a 5= — 2. 368. YpaBHeHHS CTODOH KBazpara:
443y — 14=0, 3x—4y 4+ 27=0, 3x—4y + 2 =0, 4x 4 3y + 11=0;
ypaBHeHHEe ero BTOPOR AuaroHadu: 7x—y -+ 13=0. 369, x + y + 5=0.
370. x+y+2=0,x—y~4=0,3x+y=0. 371 2x +y —6=0,
O9x + 2y + 18=0. 372. 3x—y+1=0. 374. 3x — 4y + 20 =0,
4y + 3y — 15=0. 375. x+ 5y —13=0, 5x — y 4+ 13 =0. 376. Ycao-
BHIO -32J]aYd YJIOBJIETBOPSIOT ABE NPAMHE: 7x 4 y—9 =0, 2x 4y +1 =0,
377. bx — 2y —7=0. 378, AC: 3x+ 8y —7=0, BD: 8x—3y + 7 =0.
379, 4x+y+5=0 x—2y—1=0, 2x45y=-11=0. 381,

1) psin(p—0) =p, psin(%—6}=3; 2) pcos(®=a)=uacosa,

pcos(6+%n)=—_l; 3) psin (B — 0) =asin$, psin(%—6)=3_
382, psin(f—8) =p,sin(f —6,). 383. pcos (6 — a)=1p, cos (6, — a).
psin (6 — 6)) _ Vp2 -+ p%— 2ppy cos(6—6))

0, sin _(92 —0) Vpg—-l—p%—.?pgpl cos (8,—0))
2) (x—2)2 4 (y 4+ 3)> =49; 3) (x—6)? 4 (y+4-8)?=100; 4) (x + )2 4
F(y=2P=25 5 (x—=12+(y—~4>=8 6) x4 y>=16;
7 (x—=12+(y+12=4;8) (x =224 (y —4)?=10; 9) (x —1)2+
Fy?=1; 10) (x —2)2+ (y— 1)?=25. 386. (x —3)* + (y 4 1)* =38,
387. (x— 424 (y + 12?=5u(x—2)24 (y —3)2=5. 388. (x-|§22)2+

FyA12=20. 389 (x—52+(H+27=20 n (x——g-) +

+(y=2) =0 30 = DThGFAT=16 1 (e 61+

(y — 32 =50 n (x —3129;2 + (g 4 2)2 = 800, 392. (x—2) 4 (y—1)2=5
w(x=F) Ho+F) =F s c-2ru-12=3

(r kB + TV =5 394 (r=27 + (y= 1) =25 n (x+ 22 +
l <
+

ME TS N T
+(y.._";2=1 396. (x—5)°442=16, (x4 15) 4 y2 = 236,

e R e L)

397. Ypasrenua l), 2), 4), 5), 8) u (10) onpenensoT okPy>KHOCTH}
1) C(3; =2), R=D5; 2) C(~2; 0), R==28; 3) ypasuenue ompemeiaer

212 *

384.

. 385, 1) x24-y2=0;




eAHHCTBEHHYIO Touky (5; —2); 4) C (0;5), R=V5,5 C(l; =2), R=25;
6) ypaBHeHHe He onpeAeJfeT HUKaKoro reoMerpuuyeckoro ofpasa Ha
IJAOCKOCTE; 7) YPaBHEHHE oInpeJeJseT eJHHCTBEHHYIO TOuky (—2, l);

¥
v
éh
>, R
P
Y Y, s 7=z
—/_ ?\,;5 «‘3 J J/
7 z
Puc. 83. Puc. 84. Puc, 8a. Puc. 86.
4
"

-
y S
fR45 Y150 y-75=0 P2~

>
U
C¥
7 z g Z 8 |
Puc. 87. Puc. 88. Puc. 8v.
%
k4 \
LYAN y AN
¢ \ = z g z
CnPe
77 7 c | y*3=0 N
- S //6 t S \\\ :
8 y 4
Puc. 90. Puc. 91. Puc. 92,
) 1 1
8 C (— Ok 0), R =§'; O) ypasmrenue He onpeje/seT HUKAKOLO 0=
merpuuaeckoro ofpasza Ha maockocry; 10) T C (0; — %), R_—_—;__

398. 1) [TonyokpyxHocTs paznyca R==3 ¢ LEHTPOM B Hagaje KoOOp-
JHMHAT, PacmoJoxkeHHas B BepxXHell noJaymiockocts (puc. 83); 2) noay-
OKPYXHOCTb paguyca R==35 ¢ UeHTPOM B Hayane KOOPIHHAT, PaACIOJO-
KEHHas B HHXHel moaynaockoctd (puc. 84); 3) noayokpyXHOCTH
paguyca R ==2 ¢ neHTpoM B HayaJe KOODJHHAT, PACIONOKEHHAS B JIEROH
ftonynaockoera (puc., 85); 4) nonyoKPYxKHOCTb Paguyca R =4 ¢ nenTpoM
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B HauaJe KOODAWHAT, PACTONOKEHHAS B npaBoll noxynnockoeTH (pue. 86);
5) nmoJqyokpyxHoctb paguyca R==8 c unenrpom C (0; 15), pacnosoxey.
Hag Hajx npamoft y — 15=0 (puc. 87); 6) MOJYOKPYKHOCTb Pamuyca
R=28 c uerrpom C (0; 15), pacmonoXKeHHAd NMOX NPAMOHR g = 15=0)
(puc. 88); 7) moayokpyxHocTh pamuyca R =3 c uexrpoM C (—2; (),
pacnoJIoXeHHasa BJaeBo oT npaMoit x 4 2==0 (puc. 89); 8) noayoxpyx-
HOCTh paznyca R=3 c nearpom C (—2;0), pacnonoxkenuass Bnpaso
or npaMoft x ~=2=0 (puc. 90); 9) monyoKpyXHoCTb pagHyca R=235
¢ ueHTpoM C (§=2; —3), pacnodoxenHasn noj upamolt y <+ 3 == 0 (puc. 91);
10) nosyokpyxHocts paguyca R=7 ¢ uentpoM C (—5; —3), pacnoao-
JKeHHadA BNPaBo OT npsaMoii x - 5==0 (puc. 92). 399. 1) Bre oxpyx-
HOCTH; 2) Ha OKPYXHOCTH; 3) BHYTPH OKDYXHOCTH; 4) Ha OKDYXXHOCTH:
5) muyTpH oxpyxxoctdH. 400. 1) x45y—3=0; 2) x4 2=
3) 3x—y—9=0; 4) y+41=0. 401. 2x =5y 4 19=0. 402. a) 7;
6) 17; B) 2. 403, M, (—1;5) u M;(—2; —2). 404. 1) Ilepecekaer
OKPYIXHOCTE; 2)3 Kacaercs oxpygmocm; 3) npogomn BHE oxgymnocm.
b

- — — —_ —_— —_— e 2
405." 1) || <= 2) & ® 7 3) |k|>4.406. 15 R2,
407, 2% +y —3 =0, 408, 11x — 7y —69=0. 409, 2V'5. 410, 2x—3y 4
-+ 8=0, 3x + 2y — 14=0. 412, X+ y*46x—9y—17=0,
413, 13x2 13924 3x 4+ 7ly=0. 414. 7x — 4y=0. 415. 2, 416. 10.
417. (x+3)2+(y=3)2=10. 418, x—2y+5=0. 419. 3x — 4y 4
+43=0. 420. M, (—%; T)i-d =2V5. 421. xx+ gy =R
422, (x;—a)(x—a)+ (y,—B)(y —B)=R2 423. 45° 424, 90°
425, (a;— )’ + (B — By’ =R?+- R3S 421, x—2%—=5=0 g
Ix—y=—5=0,4282x +y—8=0nx— 2y 4 11 =0, 429, 2x 4 y—
—b=0, x—2y=0. 41:_3_0. 90°. 431. x+2y+45=0. 432, d=75.
433, d=7. 434. d=V'10. 435. 3. 436. 2x+y— 1'=0 u 2x + y 4
+19==0. 437. 2x + y —5=0u 2x-+y+5=0. 438, p= 2R cos (06— 6,)
(puc. 93). 439. 1) p=2RcosB (puc. 94); 2) p=— 2R cosB (puc. 95);
3) p=2Rsin0 (puc. 96); 4) p=—2Rsin0O (puc. 97). 4490. 1) (2; 0)

3 = 3 5 n

H R=2;2) (—2-,-5) ] R——2—, 3) (1; M) u R=1; 4) (—2*, '——2-) i §
R=-g—; 5) (3; —3’5) H R=3; 6) (4; %n) H R=4 7) (4; —%) H
R=4 441 1) x24 42 —3x=0; 2) x2+ 42+ 4y=0; 3) x>+ y* —
—x4y=0. 442. 1) p=cosB; 2) 8=-—-3cosB; 3) p=>5sinG;
4) p=—sinB; 5) p=cosB4sinB.  443. p=~Rsec(B— 8.
e, 1) Sy g ELE oy g X8

'2 25 4_2’ 225 92 ’2 1692144_'

XY Xl e Y X e
VD te=b9mtea=llmtg=L)F+yr=1=

XY L XY ) XY
8) E+T2'2=l’ 92)13'*'9"'l H"‘f“mj' g =" 10) 5 +"3—8""
XY . AR AR X

445. 1) 42'"49 1’2 2)2 9+252 L 23) 25 T 16 ="
PP e B e X B .
9 s tip=b 5 =10 F+4 1.;146. 1) 41 3;
2)2r1;3)5ul;4)VI5uVY3; 5)%!’1%;6)—%’11?;7)]1{-;—;
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<5 10) l w1 447.1) 5 u 3 2) -F (=4 0),

H
4 25
Fy(4 0) 3) e=5; 4) x=x ==, 48, 16 xa. ex. 449. 1) V5 u 3

t

;

%

Y
.51 ”
W
Ay a-<L A
AN

la,
Puc, 97. Puc. 98.
: /=
2) Fy (0 =2), Fa(0;2); 8) =3 4) gk 5. 450. 4155 ke, e,

2
451. -%— 452, Cu. pue. 98. 453, (-3' -§-) (—- ; %) 454, ToukH

A; n Ag nexar Ha sJaunce; A;, A; m Az — BHYTpR snmmca, Aa, As,
Ay, Ag B Ayq — BHE 3a7HnCa, 455, 1) waomma 9JIIHICA T + -—-= 1,
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pacno'loxcemran B Bepxmefl noaynaockoerd (pue. 99); 2) mosomuHA 3.
2

JHICa = + =1, pacnonox«:eunas B HHXKHER noaymaockoetH (pre. 100);
3) noJsioBuna 9aaHNCA —— 4 + J == |, pacnosoxeHHasa B Je30OH mOay-

2
niockoerd  (puc. 101); 4) mostoBHRa satAnca x2+ ) =1, pacnoso-

keWHas B npaBoit noaymdockoctd (puc. 102). 456. 15, 457. 8.
458. bx 4- 12y +10=0, x —2=0. 459, r, =26, r,=74. 460, 20,

461. 10. 462. (=5 3¥V3) u (—5 —3V'3). 463, (—2; Vzl) i

D)
. ‘l,/QT) 2 .y .
(-2, - ). 464. 3 u 7. ®5. 1) Z+T=1 ¥
X gy X8 2P
2 T '6/3“1’ 3) %5 =t Yg+tT=06 |
2,9 . LS Ay ¥ .0
g+ =L Ogmtig=t 0 gEteg=>_
V3 W VT V3 |
466. 1) SR Z R 3) 37 4) 5
¥ 0 z
Y z 1
— — . .
2 - |z
yan il
1Y NI/
- “r

N Puc. 100. -  Puc. 10l. DPue. 102,
Ve (x — x0)® (4 — ¥o)?
67 e=—5—. ) 468. T e N
(x —3)? (v +4)? (x + 3) (y — 2)¢
469, e i =t R () Oy =B

471, 1) C (3; —1), monyoec 3 u V5, e ='-§-, ypaBHCHAS
gupekTpuce: 2x = 15=0, 2x 4+ 3=0; 2) C(—J; 2),' nmoayoci 5 u 4,
g == —g-, ypaBHenHa gHpekTpuc: dx — 22 =0, 3x 4~ 28 =0; 3) C (1; —2),

1
noJayocH 2]/_3:3 4, § ==-—, ypaBHeHHT jupexTpuc: y—6=0, y-410=0,

2
— 3)2 2
472. 1) IlosnoBuHa 3JJHICA (x 253) -+ (J+7)

== |, pacnosoxenHas

2
(-!53)_‘_

man npamolt y -+ 7=0 (puc. 103); 2) monoBHHA 3a1HICA
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RETY
+_(y l-gu-=l, pacnonoxenuas noX npamoli y — 1 =0 (puc. 104);

i x! (g +3) .
3) nosoBMHA >SMaUICaE T€+ ——4—=1 pacnofioXKeHHast B JIeBOH

2 — 132
moayndockoety (puc. 105); 4) nosoBUHA 3anKICa (Hf) + y 91) =],

pacnosoxeHHas BnpaRy oT  OpAMod x4+ 5=0 (puc. 106),

4 ? 1/
I o z oy
il +
“P &_), y- :0
R |
S 0 z
pd m
|
Puc. 103. Puc. 104.
,%l Y
4 9
+
7 8

/_ yr3=0 \Iy—ko
N

Puc. 105, Puc. 106.
— 2 2
473. 1) '(1T6—92L+"é€=“ 9) 9x? — Oxy 4 27 — 3=0; 3) 682 -

+ 48xy 4 82y — 625 =0; 4) 11x? + 2xy 4 11y* — 48x 48y — 24 = (,
474. 5x? 4 9y? 4+ 4x — 18y — 55 = 0. 475. 4x*+-3y?+32x — 14y+359=0.,
476. 4524 5y% 4 14x + 40y 4 81 = 0. 477, 7x®> — 2xy + 7y®> — 46x 4

+2y+71=0. 478, 17x% 4 8xy + 23y* + 30x — 40y — 175 =0,
479, x® 4 2y — 6x -+ 244431 = 0. 480, (4; %) (3; 2). 481. (3; %) -

rpsiMas KacaeTrcd oaanmca. 482, [Ipamast nmpoxoauT BHe aaaunca.
483. 1) IIpavas nepecekaeT aJJuNC;, 2) MPOXOAKT BHe JJIIHICA;
3) kacaerca saaunca. 484, 1) Ilpu | m|<5 — nepeceraer saaunc:
2) npu m = x.5 ~ gacaercs daauica; 3) upu | m | >5 = npoxoput BHE
samutca, 485, ka*-bi=m?, 486. T + L = 1. 488, 3y+2y—10=0
n3x+2+410=0 489. x+-y—~5=0m x4 y+5=0. 490, 2x ~
—y =120, 2pmyt12=0; d = = F 491, M, (~3;2);, d=V T3
492, 41:+y—5=02 H x+4y—10=0. 493. 4x—5y—10=0,

= L X A £y
494, =18, 495, -+ L =t nm o+ al 96 S 4 L,
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2 2
499, % + —yg- ==1.Y xa3aune Bocroas30B8aThes CBONCTBOM 3JMUTC],

2 2
chopMymupoBanHEM B 3anaue 498. 500. gg- + -yz- =1, VYKasauye,

Bocnoan3oBaThest CBOHCTEOM 3JJIHICA, CHOPMYTHPOBAHHBIM B 3aaUe 408,

502, 2x+ lly—10=0. Ykaszanue BocmospzoBarbca cBOHCTRoN

sannnca, chopmyHpoBaHHHM B samaue 501 503. (3;2) u (3; —92),

504, Re==—""Y 2 508, 10,515, 506. @=60° 507, 16,3, 508, 602,
Vm2+n?

2 2
509. B saaunc, ypaBHeHHe KOTOPOro -;—5 +%§'= 1. 510. x2+4 y2 =09,

x oy 4 _ 2 _ 4 _ 4
611. —36"+ 06 =, 512. ¢ 3 513.(]—?. 514, ¢, = 3 42—3.

2 2 2 2 4
o) BV gy By E

x2 y:
51::) s G i s
~¥=1;25) g—§=1;2 6) Tz — =" 7)2——2—-—'1;
-’2—-i’5—=|;9)%‘1—-§6—=1. 516. 1) %6-—3—%4-=-.1;
) L—damy g e a ) Ly
5) —x-i—lg—-——-—l. 517. 1) a=3, b=2; 2) a=14, b=.1; 3) a=14,

5 5 1 1
b=2, 4) a=1, b=1; 5) a==?, b=-§- 6) a=—, b=T;

b=—.  518.1) a=3, b=4 2 F (~50), Fa(5 0)

3) = 7 4) y=-:i_-%-x; 5) x=i-g-. 519, 1) a=3, b=4

5
2) F,(0; —=5), F,(0;5); 3) e=

8)

-

5 4
= 4) y=zx=3x 5)!I—i—g'o

|¥

f

| S—

0 X!
Puc. 107.

2 2
520. 12 k. en. 521. 1) Yactb runepGoJsr —%——-‘%—al, pacnofoxex-

Hag B BepxHed moJaymrockoctd (puc., 107); 2) Bersp rumepGoast
2
x2 — -%—-:: ~ 1, pacnosoxkennas B Huxgel mosynaocxkoctH (puc. 108);
x2 y? .
3) serBb rumepbogn T 9= I, pacmosoxKeHHAn B JEBOH MOIYNJo*
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2 2
CKOCTH (pue. 109); 4) Bets rumepGosn -;—E.)-——%-=— 1, pacnogoxen-

gast B BepxHelt moaynaockoctd (puc. 110). 522, x — 4V?>_y 4+ 10=0

1
g x— 10=0. 523. r,=2T, r2=10!T. 524, 8 525, 12. 526. 10.

597. 27. 528. (10; %) " (10; --g—) 529. (—6;4V3) u (—6;~ 4V'3).

14
4
J z
g
2
(4
Puc. 108, Puc. 109.
530 2—1- " QG—L 531, Cm. puc. LI 532. 1) iz---yi-_-.-[-
) 12° . ) 2' ' \ \ 32 8 ’
? e 12 — . .ﬁ__i._:: N —J-C——-—-y-—= ——x2 —
2) x?—y?=16; 3) E 3 1; 4) 3 5 | uau Iya
2 ) 2 —_ .
__.a_cf_/_=|- 5)%_%_=1 533. e=V2. 534, e=V73.
16
X _¥ _¥ (e=x0) _ (y=yo)® _,.
535. 3 12—1.536 60 40_.1. 540. 1) P s =];
9) (x—azxo) _ w-;Qyo) —_ L y
541, 1) C(2 —=3), a=3, b=4, 72
£ =75/, yPaBHEHHA JHPEKTPHC:
bx —1=0, 5x—19=0, ypasuenus o ¢
' V2
\i/ 4 1'72 7
0 T
Puc. 110. Puc, 111
acuMnToT: 4x =~ 3y —~17=0, 4x4 3y 1=0; 2) C(=5;1), a=S3§,
b=6, e =1,25, ypaBHenua gupekTpuc: x=— 11,4 0 x = 1 4 ypaBHe-
Haa acumnror: 3x+4y~+11=0 u 3x--4y+19—0 3) C(2; —1),
a=3, b=4, e=1,25 ypaBHEHHH AHPEKTPHC! Y= —42, p=22,

YPaBHEHHSI aCHMITOT: 4x + 3y ~6=0,4x—=3y~11=0, 542, l) Yacts
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— 9)2 2
ranepSonnr (x—2) — (y—l;l) = |, pacnoJeXeHHas Hal NPaMag

9
—~—2)2 —T7Y
y+ 1 =0 (puc. [12); 2) BeTBbr runNepOOH (x 43) — (y 97) = -,

|

Puc. 112

Z=52=0

0

\

pacroJoxedsan nog npaMoRt y — 7=0 (puc. 113); 3) Berssb runepfony
(x —9)° (g4 2)
== |, pacno/oxertas BJeBO OT NPAMOM x — 9 =10

16 4
. e .
(puc. 114); 4) wacrs runepbodan (x 95) _ 1y -:—62) _

— 1, pacioios

y=7=0 ¥

S
YA

/1 N 2

Pue. 113 Puc. 114,
HEHHAS BJIeBo oT npaMofi x — 5==0 (puc. 115). 543. 1) {x=237 VY R
'

//
z-g=0

>/

=0

AN

Z _3

lﬂ.g.;l. 2) 4xy+ 7y~ 144=0; 3) 2%y +2x—2y 4+ 7=
2 2 2 2
544, = — L 1, 545, Yo~ 1. 546, x2 = 4y? — 6x —

6 9 95 T 144
— 24y — 47 =0, 547. 7x? — 6xy — 4 +26x—18y—-17—0 548, 91 x2—

— 100xy 4 16y4% — 136 + 86y —47=0. 549. xy = —j2— npH moBopoTe

2
, a
crapeiX oce#l Ha yroJa —45; XY ==~ —5~ TP 0OBOPOTE Ha YroM +45°.

550, 1) C(0;0). a==b==6, ypaBHeHusa acuMnToT: x=0 B y=0;
2) C(0; 0), a==b =23, ypasnennus acuMntor: x =01 y=0, 3) C (0; 0),

a==b =05, ypasHeHus acuMnToT: X ==0n y =0. 551, (6; 2) u T =73
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4
gye runepbonsl. 554. 1) Kacaercs rumepGoabi; 2) mepecekaer remep-
gony B LBYX TOuKax; 3) MPOXOAHT BHe rHnepSoJH. 565. 1) [Ipu
m | > 4,5 — nepecekaet runepboJy; 2) npu m = *x 4,5 — xacaerTcs ru-
pep6oar; 3) mpH | m | < 4,5—npoxoxur BHe runepGonet. 556, k2a>—b2=m?,

g57, DX B o) 559, Br—dy— 10=0, 3x—4y+ 10=0,

§52. (-22, 3) ~ npAMag kacaetca runepSoant. 553. [Ipamaa npoxoxur

a? b2 )
560. 10x—3y—32=0,/_l_Q_x—3y+32=0. 561, x4 2y —~ 4=0,
x+2+4=0; d= 8150. 562. M, (—6; 3); _ Y
d=%l/1_3.' 563. 5% — 3y — 16 =0, \
13x + 5y + 48 =0. §564. 2x 45y — 16=0.
d—-il’l() 566 i-—y—g-—l
565- = 10 . . 5 45 =1,
3x¢ 4y? EA A g
ST =k z
568. x=—4, x=4, y=—1 u y=1 b7
X _ Y LA
572. -l 1. 573 6 9 l.
575. 2x + lly+6=0. Yxasauune Bocnoas-
30BaThCA CBOACTBOM THNepOOJE], CHOPMYJIHPO-
BaHHEIM B 2.%a.rr,aqe 574, 577 §2—u22= 16, S
I XY L‘:
578. 06 9 1. 579. o5 7 l. / ;l
580. q=-§. 581, g=2. 582, g, =2, q2=§,
583. 1) yl==br; 2) Yl —ix 3) x2=%y; Puc. 115,
4) x?=—0y. 584. 1). p=3: & mpa-

BOl TOJYyNJOCKOCTH cnMMerpHuHo ocH Ox; 2) p==25; B Bepxuen
NOJYIJIOCKOCTH CHMMETPHYRO ocH Oy; 3) p=2; B JeBO! NOJYNIOCKOCTH

cumMMeTpHuno ocy Ox; 4) p=-5; B HYXXHeH OOJNYIJIOCKOCTH CHMME-
4 | 0/
4 —_“0"'5
! . .
7 Z - g
* Puc. 116, ) Puc. 117, Puc. 118.

1puuno ocH Oy. 585 |) y?=4x; 2) y? = —=0Qx; 3) x2 =y, 4) x?2= =2y,
586. 40 cu. B587. x?=~-12y. 588, 1, Yactp mnapaGoam y°=4x, pac-
i10J10:KeHHasd B NEPBOM KOOPAMHATHOM yray (puc. 116); 2) wacte napa-
Goal Y2 = — x, pacHOJIOKEHHAas BO BTOPOM KOOPAHHATHOM YTJY
(puc. 117); 3) uacTp mapaGoau y2? = ~18%, pacnoNOXKEHHAA B TPEThEM

> 2921



koopauHaTHOM yray (puc. 118); 4) wacts mapaloim y?= 4x, pacnono-
JKEHHAas B YEeTBEPTOM KOOPAMHATHOM yruay (pue. 119); 5) wactb mapa.
6o x% =By, pacnONOKEHHAS B NEPBOM KOOPIHUHATHOM Yray (pac. 190);
6) yacTb napa6oJr x2 == ~— 25y, pacnoJa0XKeHHAs B TPETbEM KOO PLKHATHOM

4 b4

. &
0 i ‘ 0
I Z

Puc. 119. Puc. 120, Pue. 121,

Pre. 122, Puc. 123.

yray (pue. 121); 7) vacts napaGoJst x? = 3y, pachnofoxKeHHas BO BTOPOM
KOOPAHHATHOM Yyray (puc. 122); 8) uactb napaboam x?= —16y, pac-
NIOJIOJKEGHHAA B YETBEPTOM KOOpAMHaTHOM yr.ay (puc. 123). 589. F (6; 0),

7

4 y-3=0

y-54 :

¥ N, /

- z
% ! N

? é o X
i yro=
§ 8
Puc. 124, " Puc. 125, Puc. 126.

x4 6=0. 590. 12. 591, 6. 592. (9; 12). (9; —12). 593. y? = —28x.
594. 1) (y—P)? = 2p (x — a); 2) (¥ — B)? = —2p (x—a). 595. 1) (x—a)’=
=2 (y—B); 2) (x—a)=—2p(@y—p). 596. 1) A(2 0), p=2,

e—1=0;2) 4(F50), p=3, 6x = 13=0; 3 4(0; —

).I p=3’
6y 11=0; 4) A(0; 2), p=%—, 4y —9=0.697. 1) A(—=2; 1), p=2;
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D AW Y, p=gi B AG —1), p=3. 58 1) A(—& 3, p=—t:

) A(l; 2), p=21 3) A(0; 1), ——é- 599. 1) Yacre mapaGoau
(y—3)?=16 (x—1), pacnosioxennas noj npamofi y—3=0 (puc. 124);
9) u4acth mnapaboant (x-4)2=9(y--5), pacno/soXeHHass BNpaBO OT
npaMof x--4=0 (puc. 125); 3) gactsb napado.nm (x—2)2=—2 (y—3),

pacrnoJoxkeHHad BJeBo or mpamofi x—2=0 (puc. 126); 4) yacTh mapa-

6oab1 (y+5)‘3——3(x+7), pac-

noJIoXKeHHad nox npamoi y-4-5=0 4

(puc. 127). 600, x= %y2—y+7. S g z
1 o 2 3

601. y=7gx —x43. 602, x24- . 4

+2xy + y* — 6x 4 2y + 9 =0. -
603. F(9; —8).. 604. 4x2—4xy--

- 42+ 32x 4 34y 489 =0. 605. P
(2, 1), (—6; 9). 606. (—4; 6)—nps-

Maq Kacaercsl napa6oJast. 607. Ilps-
Masl B napa6oJa He mepecekalorcd.
608. 1) Kacaerca napaGossl; 2) ne- Puc. 127.
pecekaer mapaGosy B IBYX TOYKax;

3) nmpoxonut BHe mapaboan. 609. 1) k< — l 5 2) k=-é—-; 3) k>—é-.
610. p=2bk. 612. ypy=p(x4x). 613. x+y+2=0. 614, 2x —
— y—16=0. 815. d=2 V'13. 616. M;(9; —24); d=10. 617. 3¢ —

—y+3=0u 3x—2y+12=0. 619. 5xr—18y-25=0 620. d-l3-1§3-

621. (6; 12) u (6; —12). 622, (10; ¥30), (10; — ¥30), (% V6),
—V6) 623 (2, 1), (—I1; 4), (3'{'2'/13: 7+2V13) u
(3—1/'1'5

5 ; 7_21/13). $25. y—18=0. Y rgasamue. Boc-
noJs30BaThCsl CBOHCTBOM mapaboJnl, cOpMYJHPOBAHHKM B 3afage 624.

16 9o .

628. D p=5—3c50' ? P=5T3cs0” O D P=iTmeev’
9 144 144

D P=—7"Fcsp B V=51 ss P P="FF B s

631. p= l_:%)_s—e 632. 1) Oasmnc; 2) napaGona; 3) BeTBb rHNEPGOJH;

4) sJqannc; 5) 2BleTBb runepﬁchm, 6) napaGoaa. 633. 13, 12. 634. 8, 6.
2

635. P=—%5%0s0" p=m. 636. YpaBHeHms IHPEKTpHC: p ==

- 4 = 16 ABHEHHS ACHEMIITOT: 20
~Bsn0’ P " Fcose’ VP B P=335n0—4 cos 0°

2 AN ) )
p=— o - (a, 2‘)- (s, 4), 638. (3, 3n)‘,

3 —2a9.630 1) (L:a)io (o ZY. (1 =), 640 p2=
( 3 ) 5 )
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b? 2 b _ 2pcosH
T | =—g2c0s20° B41. o ~ g2cos?B—1"° 842. o sin?@ °
643. 8x 4 25y =10. 644, 9x — 32y — 73=0.645. x —y =90, x + 4y =0,
646, x4+ 2y=0, 8x—9y=0 647. x4 2y=0, 2x—3y=0.
654, 2x —5y=0, 655, 7x-4+y—20=0. 656, x—~8y=0,
24 —y=0, 657. x—2y=0, 3x—y=0;, x4 2=0, 3x+4y=0.
661. y 4+ 2=0. 662, 2x =y + 1 = 0. 665. Jluuuu 1), 2), 5) u 8) umeior
eNHHCTBEHHHH 1eHTp, 3), 7) — He HMEIOT LEHTpa, 4, 6) — HMeloT Gec-
KOHe4YHO MHOro ueHrpos. 666. 1) (3; —2); 2) (0; —5); 3) (0; 0);
4) (—1;3). 667. 1) x—3y—~6=0;2) 2x4y—2=0; 3) bx—y
4+ 4=0.668, 1) 9x%2 — 18xy + 6y +2=0;2) 6x2+4xy+ 2 —7=0;
3) dx? 4 6xy + y>—5=0; 4) 4x? 4 2xy -+ 6y 4+ 1 =0. 669. 1) m==4,
n — Jo6oe 3Hauyenue; 2) m=4, n%6; 3) m=4, n==6, 670. 1) k=2
2) ky=—1, k=05, 3) npu Bcex k52 H YIOBJIETBOPSAIOILUX
HepasexucTBaM — | <k <5; 4) npu k< —1 u npu 2>5. 871, x2—8y? —
—4=0. 672. 22+ xy + y; + 3y = 0. 673. 1) danunTUuecKoe ypasres

F
HHE, ompeaeser SMIUNC —— %——== 1; O’ (5; —2) — HoBoe Hauao;

9
2 g2
2) rumepbosMueckoe ypaBHEHHe, ompenenseT runepGoay ST-hm N
2 2
O’ (3; —2) ~ HoBOE HauaJo; 3) SJAMUNTHYECKOE YPABHEHHUE T + ="

HE onpelessieT HHKAKOro TreoMeTpuyeckoro obpasa (fABJseTCs ypasHe-
HHEM <«MHHMOro s jumca»); 4) runepGonauueckoe YpaBHEHHE;, ofpe-
IenseT BHPOXICHHYI0 THOIEPSOLY — mapy NePeceKaloluXCs MPsSMblX
4x’2—y’2=0; 0’ (—1; —1) — HoBoe Hauano; B) s/IHOTHUECKOE YpPaB-
HEHHe; onpefenseT BHPOXKICHHBA SJMHNC (EXHHCTBEHHYIO TOUKY)

2x% -+ 3y'2= 20 674 ;‘). 1) TunepGoanueckoe ypaBHeHHE] ompejeaaer

. x yo o .. _ 1 . 2

runepSony g = l; tg o= =2, cosa ———V.g , Sin Q= — ——
x/ yl2

2) 3JAMMNTHYECKOE YPABHEHHE; ONpeeaseT SJIHIC 16 -+ T l; 0 =45%

3) »AMHIOTHYECKO® YpaBHEHHE; onpenenseT BHIPONKICHHBIA 9JIHIC —
; 1 . 2
€RHHCTBEHHYIO TOUKY e -+ 4y 2 O;tgo=2,cos0 =—=,sina= ==
Vs Vs
4) runepOOJMHYECKOE YPaBHEHHE, ONPEAENeT BHPOXKIEHHYIO THIEp«

6oay — napy MepecekawlHXcs OPSIMbIX X2 - y’2 =0; tga=—,

3 2
COS O == ~——, Sin 0 = ——; §) 3JJUITHYECKOE YypaBHEHHE, He ompe-
AE Vi3 yp P

JieIseT HHKAaKoOro TreoMeTpHueckoro ofpasa (s9BJAfeTcs YPaBHEHHEM
«MHHMOT'O SJIHICA®); B HOBHIX KOOPJHHATAX €r0 YPaBHEHHE MMeeT BUJ

#2

'%— + y"" == ~1; 0 ==45° 675. |) T'unepGonuueckoe; 2) sjrunTUYe-

cxoe; 3) mapaloanyeckoe; 4) saIHnTHYecCKoe; 5) mnapaGosaHdecKoe;
6) runepGoauyeckoe, 676, 1) T'unepGonHuecKoe ypaBHeHHE; ompeaeJseT

*) B sajayax 674 1) —~5) o ectb yroa OT NOJOKHTEJLHOO Has
npaBneHusn CTapoH ocu aGenuce Ko HOBOH,
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2

L =1

runepfoay, YypaBHeHHe KoTopoil npumoauTest K BHAY 22

nyTeM ABYX NOCHEI0BaTeNbHbIX npeoGpa3oBaHufl KOOPAHHAT: X =X - 2,

y=g—1n .z::%, g=i]—/";§y—- (pue. 128); 2) saaumTHUECKOR

ypaBHeHHE, onpeéne.rme'r 9JIJIMIC, YPaBHEHH@ KOTOPOro NPHBOAHTCA
xl ’.
K BHAY 16 + yT == | nmyTeM AByX NocJeAoBaTEeNbHEX MpeoGpasosanuit

-~

g’ \yi////f y 7
§§§\\§ f ;

- T \— —
. \ 0'
Puc. 128.
\4/\
g N
y'\
\ ﬁ, f
.\\
Puc. 130,
: ; Xy o _ Xty
goopauHar: x=f%f—1, y=§-41 u x=-——]7_2—,y=———

V2
(puc. 129); 8) rmmepGoauyeckoe ypapHeHue; onpejessaer runepdody,

7. s

ypasHeHHE KOTOPOH NPHBOJHTCA K BHIY 5 -%5-=l nyrTeM IBYX
HOC/Ae0BaTENRHEIX Npeobpa3oBaHuil KOOPAHMHAT: x==% 43, y=7 — 4
x! — 2yl N Qxf + yl

Vs Vs

8 II. B, KaereHnx 225

HX= (puc. 130); 4) runmepGoAnyeckoe ypas-



HeHHe; onpeneiser BHPOXICHAYIO runeplony — napy nepecekalommcg

UPAMBIX, YPABHEHHE KOTOPHX MPHBOMUTCA K BHAY £ - 4y =0 nyrey
IBYX [OCJe]OBATENBHBIX NPEO6PA30BAHHE KOOPAHHAT: X ==F — 2
x4 3y / _-—3x’-l—y’

y=§u Fo=mr=—-/ = (puc. 131); 5) saauntHyeckoe
VoA V10

ypaBHEHHE; He OnpejessieT HUKAKoro reoMeTpPHuecKoro oGpaaa — «MHH-

MBIt SJVIMIIC»; €ro ypaBHEHHe NPUBOIHUTCHA K BHAY X 24 9y? =

nyTeM ABYX TOCTE0BATEIBHBIX npeo6pa303amm KOODAMHAT: X ==F% — |,
x4 34 . —3x

y=1i9 u x=—];|.——_‘i-, j= ""T-(I)__y' 6) 3/IHRTHUECKOE YDaBHE-
10 1

IIMe;  ONpEeneJafAeT  BhIPOXKICHHBIH
9JAHIIC — €HHCTREHHVIO TOUKY; ero

ypas Henne NPHBOMTCS K BHAY 2x 2+
+ 3J = nyTeM ABYX MIOC.ICAOBA~
TEJIbHBIX npeoGpaaoBam{ﬁ Koop:u-
HAT: X==X, § == 24 X = Y=y
. ', J -'/‘5 !
/ ’ 2
x4y : y*

=, 877. I) =— _— ==
V2 ) 30 5

= | — saaunc; 2) 942 — 162 =5 —
runep6oda; 3) x? — 4y% == 0 — BHI PO~

XKJeHRaa runepdona — mapa mepe-

CeKaloWUXCs NpPAMBIX, YPaBHEHHS

, Kotopuix x — 2y =0, x-l—Qy—O
Z 4)  2x2 4+ 3y?=—1 — «MEEMBHI
Puc. 131 9/THIICH; YDABHEHHE HE OMpPeleaser
: : HMKAKOTO TreoMeTpHueckoro obpasa;
5)  x?+4 2y% =0 — BHPOKACHHBIH
9JHIC; YDAaBHeHHE onpene.nreT CAMICTBENRYIC TOUKY — HAIalo KOOp-

2

7

~

/1/

)
QS
SIS
R

AxHaT, 6) 5 + —-- == | — saaunc;, 7) 'x;;— — y? = | — runepGonay
2
ig—-- y2=1—ommne 678 1)3r ;D238 2,8 | » =, ¢

>
9

}

&
<7-1)x~2,J=32)x=3y=—~3w”{., S ) P
680, 1) 2 l; 295u 1;38)4u24) 14 5 68: x4+ y—1=0,

xFy+1l=0 2) x—4y—-2=0, x—~2p42=0 3) x—y=0,
x—3y=0, 4 x+y—3=0, x4+3y-+3=0, 682 1) Duumnc
2 runepfoaa; 3} mape nepeceKawUUXCE NPAMHY (BHPOKACHHAS THIED-
Tod8); ) YDAaBHEHHE Ile oNpejesseT HHKAKOro regMeTpHueckoro ofpasa
(vuuMBi 3aaune»); 5) Touka (BEpoMAeHHH 3atunc). 689, 1) IMTapa-
SoaMuecx0oe  ypaBHeHue; ompeaeJsser mapafo.y, ypaBHeHHE KOTOPoOi

2 .

DNPUBOAMTCS K BHAY y¥” = 2x” nyreM JBYX MOCJIeROBATE/bHHX IIpe-

. . —4x" 4 3y — 3x" — 4y
oh/paszoBaHid XOODJHHAT: x=——-5—, y=—T—
X=x"—=3, y=y"-+2 (pac. 132); 2) napalGonuyeckoe ypaBHeHHE;
OONpPCAEJSET BolPOXKACHHYIO NapaGony — napy mapaJac.abHblX NPSIMbIX,

2

UNDaBHEHHE KOTOPHIX MPUBOLHTCA K BHAY X7 =1 myTeM ABYX HoCaeNO-

3x—2J 2x" 4 3y’

Y Y=
V13 Y V13

BATCALHLIX HPEOOPHSOBaHHH KOOpAHHaT: x = ——F—=—"""

ooy
PRy



=" V_, ¢ =" (pue. 133); 3) napabosuinacroe ypasmenwe;

Be, onpesneseT HUKAKOrO reoMeTpHYeckord o6pasa; HPHUBOLHTCS K BHAY

” 4 1 == 0 nyTeM JBYX mocaeLoBaTENMLHHX npeodpasosanuy Koopaunark
— 4 4
x_ﬁ__g__y_,y @_H'x =x”,y -_—-_y”—-4.690,l)y.._6x—{

napatoaa; 2) y? =25 — suipoxnennas napa6osa — mapa napa1iespHbx

N \\*

Pue. 132. Puc. 133.

Y

NpAMbIX, YPaBHEHHA KOTOPHX ¥y —5=0, y 4+ 5=0; 3) y2 =0 — BHpoO-
X JEHHAS napaﬁona — napa CJaMBLIHXCS npﬂmmx, COBMATAIOLIHX C OChIO
afeunce. 693, 1) (x4-2y)°+4x+y—15=0; 2) Bx— y)?— x4
+ 2y —14=0; 3) (bx —2y)? +3x ~y 4+ 11 =0; 4) (4x 4 2y)2 — 5x4-
+7y=0, 5) Bx—7y)?+3x—2 —24=0. 697.1) 32 3;,3) V%

)-12—l/ 10. 699. 1) 2x4+y—5=0,2x+y—1=0; 2) 2x — 3y—1 =0,

2y =3y + 11=0;3)5x—y —3=0,5x—y -+ 5=0. 700.. 1) x—3y+-
+2=0; 2)3x4+5y+7=0; 3) dx—2y —9=0. 701, (x4 y?)2 —
— 202 (%2 — y?) = a* — ¢ T02. (x* 4 y?)? = 202 (x> — y?); p? == 242 c0s 20.

708. p?=Ssin28; (x24 y*)2=29Sxy. 705, p= %8 H p==— %0.
706. 2r—x)y?=1x% T707. x(a’+4 yQ) =d5 708, p== —66%9_ * b

g (x4-0)? (£*—0%) = 0. 709, p = 9 +atg0; £ [(x+4a)*+y]=a2y2
710. p = 2acos0 £ b; (x2 4 y2 — 2ax)2 = b?(x? + y?). T11. p=aqa|sin20];
2 2 2

(24 y?)% =4a%x%? 712, x=qcost y=asin’g xg-l—y?——a—l’-
713, p==a cos®B; (x~+z2)2—ax3 714. x = a (cos t 4 ¢ sin #);
y=a(sin{—tsinf). 715, x=a(t—sint), y=a(l ~cos f);
x-l—]/y (2¢ — y)==aarccos -~—a—y 716, x=a (2 cost — cos 2f),
y=a(25int;—sin2t); p=2a (1 — cosB). 717. x=(a+4b)cost —
t,y=(a-|—b)sint—asina t. 718. x = (b—a) cos {4

b-—a

a
~— Q C0S§

+acosb ty (b = a) sint — a sin

I

g* 297



YACTb BTOPASA

720. 1) (4; 3;0), (—8;2;0), Touka C qexur mna mroeroern Oxy,
cJle [0BATEJIbHO, €€ IIPOERUHA HA STY IIOCKOCTh ¢ Hedl coBnaaaer, (0; 0; 0);
2) (4 0;8), (—80it), (2,00), Touka D sexur Ha nagcxkoctd Oxz,
cle1dBATENBHO, €€ NPQEKUHS Ha STY mJockocts ¢ Helt coBnajaery
3) (03 3; 8), (0;2;1), »{0; ~3;0), Touka D JeXHT Ha IJIOCKOCTH Oy2,
ee mPOEKIHA HA 3TY NJOCKOCTH ¢ Hedl coBmanaet; 4) (45 0; 0), (—3; 0; 0),
(2; 0; 0), (0; 03 0); B) (0 3; 0), (0; 2; 0), (0; ~3; 0), (0; 0; 0); 6) (0;0; 5),
(0; 0; 1), (0; 0; 0), Touka D JNexkKHT HA OCH ANJHKAT, CIeJ0BATE/bLHO,
€6 nPoeKIHs Ha 3Ty Ocb ¢ HeH coBmajpaer. 721, 1) (2;3; —1),
(5 —8 —2), (=3 25 1), (a; b3 ~ ¢); 2) (Z =8 1), (5; 3; 2), (—3; —2; —1),

(a; — by ey 3) (=203 1), (=B =3;2), (32 —1), (—a;b; ¢)
4) (2; =3y —1), (5; 3; —2), (—~3; ~2; 1), (a3 — b; — ¢); B) (=—2; 3; —1),
(—5; =3 —=2), (3,%1), (—a;b;=c) 6) (=2 —3;1), (—5;3;92),
(3; =2 —1), (=a;=~0b;¢); 7) (—=2; =3; —1), (—B; 3; —2), (3; —2; 1),

(— a; = b; = ¢&). 722. (a; 4; — a), (a; ~ @} @), (— a; a; a), (—a; —a; a),
723. 1) B nepmoMm, TpeTheM, MATOM H CEAbMOM; 2) BO BTOPOM, GETBED=
TOM, IIEGTOM H BOCbMOM; 3) B IIePBOM, HETBEPTOM, LICCTOM H CEIbMOM;
4) Bo BTODOM, TperbeM, NSITOM H BOCbMOM; 5) B mepBOM, BTOpOM,
¢e1bMOM H BOChMOM; 0) B TpeTheM, UYETBEPTOM, NATOM H IIGCTOM.
724, 1) B nepsoM, TpeTheM, IATOM H ceJbMOM; 2) BO BTOPOM, TPeTbeM,
fI9TOM H BOCBMOM; 3) B MePBOM, BTOPOM, CeIbMOM ¥ BocbMOM] 4) B nep-
BOM, TPeThbeM, LIECTOM H BOCBMOM; D) BO BTOPOM, UETBEPTOM, NATOM H
celbMOM. 725. 1) (=3 3 3); 2) (3 3; —3); 3) (—3; 3; —3);
4) (—3; —3; —3); 5) (3; —3; —3). 726. 1) 7; 2) 13; 3) 5, 727. OA=6,
OB =14, OC =13, 0D =25, 730. X M\ MM, — tyno#s. 732. (5; 0; 0)
u (—11; 0; 0). 733. (0; 2; 0). 734. C (3; —3; —3), R=13. 735. (2; —1; —1),
(—1; —2; 2), (0; 1; —2). 736. 7. 737. x =4, y==—1, 2=23.
738. C(6;1;19) u D (9; —5; 12). 739. D (9; —5; 6). 740, Yersepras
BepIIMHA mapajienorpaMMma MOXeT CoBnajaTh C OJHOH H3 Touek:
Dy (—3; 4; —4), Dy (l; —2; 8), D3 (5; 0; —4). 741. C (1; 55 2), D (3; 2; 1),

E(5; —130), F(7; —4 —1). 742, A(—1;2; 4), B (8; —4; —2), 743, =V 74,

3
744.%"/'[6_ 745.x=x1+x2-:xa+x4’ y=y1+y2-1;y3+y4,
g = tHtetan 746, 1 = —1X1 + MeXy ~+ maxs 4 myx,
4 R my 4+ my -~ mz -+ m, '
y___mlyl + m2y2+m3y3+m4y4 2= m 2y + m222+ N2 _I— ingz,

my 4 my+ mgm, O’ my ~+ Mo+ mg + my ‘
747, (2 —% 0), (1; 0;2), (033;4). 8. |a|=7 @ 749, ze= = 3.

750, AB = {—4; 8; —1}, BA={4; —3; 1}. 751. N (4; 1; 12). 752, (—1; 2; 3).

758, X=VT,¥=1, Z==-1. 764 cosa=-—, cosﬁ=—%,
. 16 _ 3 __ 4 12
oSy = — ¢ 755, cosa == B cosf = 5 oS Y=-z.
756. 1) Moxer; 2) ne mMoxeT; 3) Moxer. 757. 1) He moxer; 2) Moxer:
3) e MoxKer. 758. 60° wa 120°% 759, a={l_; —1; lfﬂ HJH
a={1; —1; =13} 760. M, (V3 V3 V3), M, (=V3-V3;—~V3).
761. Cwm. puc. 134. 762. |a—b|=22, 763. |a 4+ b|=20.

764. la 4 b|==|a=b|=13. 765. |a + b|=V120 ~ 11,4, |a — b| =T.
766, a4+ b|=V19~44, |la—b|=7. 767. 1) Bexropsi @ u b
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JAOMKHH ObITE B3ANMHOO NEPNEHAMKYISDHE, 2) yrol MeXRIAY BeKTOs
pavu @ 1 & JoKeH O6BITL OCTPbIM; 3) yrosq Mexnay BeKTOpaMH @ K b
;OTKeH GHTb TYnHM. 768, |a]==|b|. 769. Cm. puc. 135, 774, |R| = 13.

775. 1) {l; =138} 2) {5 —3; 6}; 3) {6; —4; 12} 4) {1; —%; 0};

5) {0; —2; 12}; 6) {3; —"—2—; 2}. 776. BektTop b nJsHHHGE BeXTOpa &

B TDH Da3’aj OHH HANDABJCHE B IPOTURONONOXKHBE CTOPOHbI

777. =4, B = — 1. 779. Bexrop AB B ABa pasa Mnﬁﬂée BexTopa CD;

6 2 3
0=) 2« 2.
OHM HampamJeHH B OJAHY cTOpoHY. 780. a =17 =3 > }

3 4 12
[+ J— P pon—— } —— i —4 — —

781.a—{ 37 137 13}. 782, |a4+-b|=6, |a—b|=14,
783. d == — 48i + 45] — 36k. 784. ¢ ={—3; 18; 12}. 7835. AM={3; 4; ~3},
BN ={0; —b5; 8}, CP={—3;1;0}. 787. a=2p 4 5q. 788. a =2b + ¢,

=g @ =y, c=a—2b. 780, p=2a—3b. 790, m—:%b +-é-.o,
EK’=%c—b, @—ﬁ=—é-b—e, rme M, N m P — cepeauusl CTOpoH
Tpeyronsuuka ABC. _791._::1—5 =i_l‘l;l—§ -_:_7_25, BD = 104B — 7AC,
CD=11AB —8AC, AD 4+ BD 4 CD =32AB — 22AC. 793. ¢ =2p —
—3g+r. 794. d =2a~3b + ¢, ¢ == —~ 2a--3b-d, b=%a +%c——-§-d,

a=-—3—b —-12-c+-l§d. 795. 1) —6; 2) 9; 3) 16; 4) 13; 8) —61;6) 37; 7) 73.

796. 1) —62; 2) 162; 3) 373, 797. CymMma XBagparoB AmaroHastel nae
pannenorpaMma paBHA CyMMe KBALPATOB €ro cropod. 798, — ab =ab,
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KOra BeKTOPH & ¥ b KOMMHHEADHH H MMEIOT NPOTHBONOJOKHME ia-
npaBitenus; ab=ab, KOoria BEKTOPH' @ H b KONIHHEAPHH H HMeoT
OLHMHAKOBHIE nHampaBaeHus, 799. TIpu ycioBuH, uro b mepneniuxyaspes
K BeKTopaM @ H ¢, U TaKke B TOM cngrtae, KOrJIa BEKTOPH @ H € KOJ-

auueapus. 800, ab + be + ca == .,2,;. 801. ab + bec + ca = — 13
802, | p|==10. 803. a—-—-—t%—. 804, |a|=]5] 807 ETJ=—’;§c-b.
2 4
808. o == arccos —==, 809, @ == arccos (— -.—). 810. ITxrockocTh, mep-
V7 B
TeHAHKYAAPHAS K OCH BEKTOPa @ M OTCEKalollas Ha Hed oTPesoK, Be-
. a
JUuHHa KOToporo, CyHMras OT Toukd A, paBHa Tal* 811. Ilpsmas

gepeceqe}ma MJI0CKOOTeN, MePIeHAHKYIAPHEIX K OCAM BEKTODOB @ U b
| OTCEKAIOIIHX Ha 5THX OCAX OTPE3KH, BENHUHHBl KOTOPHIX, CYHTAsdA OT

Toykn A, paBHEBI T%T K T%T 812. 1) 22; 2) 6; 3) 7, 4) —200;

B) 129; 6) 41. 813. 17. 814. 1) —524; 2) 13; 3) 3; 4) (AB.AC)-BC=
e=(—70; 70; —350} u AB(AC-BC)={—78; 104 —312}.  815. 3l
816. 13. 818, oo = —6. 819. coscp=-§5T. 820, 45° 821, arccos (— -g—)

823. x == {—24; 32; 30}, 824. x={ I; -;—; —-%-} 825. x = — 4i —
— 6j + 12k. 826, x ={—3;3; 3}, 827. x={2; —3; 0}. 828, x=2i 4-

3] — 2k 820, V3. 830. —3. 831, —5. 832. 6. 833. —4. 834. 5,

14 14 7
895 —1l. 836 X==—-, VY=——r, Z=-—= ., 8373
838. —6-?—. 839, | [ab] |=15. 840. |[ab]|=16. 84l. ab= = 30,

842, 1) 24; 2) 60. 843, 1) 3; 2) 27; 3) 300. 844, Bekropui a u b
JIOJKHE GBITh KoaBHeapubul, 846. B cayvae mepneHJHKYJsIPHOCTH BeK-
TopoB @ u b, 850, 1) {5 1; 7k 2) {l10; 2; 14}; 3) {20; 4; 28).
851. 1) {6; —4; —6} 2) {—12; 8; 12}. 852, {2; 11; 7}. 8B3. {—4; 3; 4}.

854. 15; cosa=-§, cos[3==——l§, cosy=-i—é. 855. 28; cosa=——f’;’-,
& 2 — 1 4

cosPp==—-—, cosy==—, 856. V66; cos O == c T e i

P=— csv=1 V66 ' V6"

cosy=—-——?=-. 857. 14 kB, en. 868, 5 859, sing= 5V 17 .
V66 21

860. {—6; —24; 8). 861, m = {45; 24; 0O} 862. x={7; 5, 1}
864, [[ab] c¢] ={—T; 14; —T7}; [a [be]] =={10; 13; 19}. 865. 1) ITpamas;
2) aepasi; 3) Jgemas; 4) npasas; 5) BeKTOpPH KoMnJasapuel; 6) Jesas.
866. abc =24. 867, abc = * 27; 3naKk nJ0C B TOM CJaydae, Korja
TpPOHKa BEKTOPOB @, b, ¢ npaBas, U MHHYC -~ Korja 3Ta TpoHka JeBas.
868. B ToM CJayuae, Korja BEeKTODH @, b, ¢ B3aHMHO MePIeHIHKYATPHEL.
873. abe == — 7. 874. |) KoMunnanapusi; 2) H@ KoMmJIaHapHH; 3) KOM-
nnanapue., 876, 3 ky6. ex. 877, 1], 878. D, (0; 8;0), Dy (0; —7;0);
881. X =6, Y =—8, Z=——6, 882, BexTops a # ¢ DOMXHH GHTb
KOJIHHEapHH UM BeKtop b .jnommey OHTh hePneHAHKYJIAPeH K Bek+
fopam @ u ¢. 886, Toukn M;, M,,-M; nexar Ha MOBEPXHOCTH, TOUKH
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Ma, Ms, Mg ne Jexxar na uel. YpanHeHHe onpeneaer cdepy ¢ HeHTPOM
B HauyaJe KOoOPjHHAT M PajuycoM, paBHHIM 7. 886, 1) (1; 2,2) u
(1; 25 -—2;; 2) Ha JaHHOW MOBEPXHOCTH HET TaKoH Touxkw; 3) (2; 13 2) #
(2; —1; 2); 4) Ha MaHHOM MOBePXHOCTH HeT Takof .rouku. 887, 1) Ilno-
ckocts Oyz; 2) miockoets Ox2; 3) mtockocts Oxy; 4) maocxocTs, na-
paaienshas niockoctd Oyz H Jexamas B OAMKHEM NOMYTPOCTpaHCTBE
Ha DACCTOSIHHE JIBYX eJHHHL, OT Hee; 5) MmJIOCKOCTh, mapatieibHas o=
ckoct Oxz W Jexamas B JeBOM NOJYIPOCTPAHCTBE HA PACCTOSHHH
JIBYX eIHHHI OT Hee; 6) mJockocTh, napadnenbHast maockoeTd Oxy U
Jexauwasl B HHXHEM MOJYIPOCTPAHCTBE HA PACCTOSTHHH NATH eZHHHIL
or nee; 7) chepa ¢ LEHTPOM B Hauajle KOOPAHHAT U PafuycoM, PAaBHEIM bj
8) chepa ¢ uentpoM (2; —3; B) u paauycoMm, paBunM 7; 9) ypaBreHue
onpeéjenseT eiNHCTBEHHYIO TOUKY — HayajJo KoopauHaT; 10) vpaBHeHHe
HHKQKOr0 TreoMeTpHuyeckoro ofpasa B NPOCTPAHCTBE HE oOnpeneJser)
11) noockocTh, KOTOPAs AEAHT NMOMOJAM JBYrPaHHHHE VIO MEXKIY MJO+
ckocraMu Oxz, Oyz u npoxoaur B 1, 3, 5 H 7 okraHTax; 12) njaockocTh,
KOTOpasl AEMHT [0HO0JaM OBYTPauHbf yroa mexiy miockoctsMu Oxy,
Oyz wn npoxoaur Bo 2, 3, 5 ¥ 8 okraurax; 13) naockocrs, KoTODast
JCJHT mOmoJaM [BYrpaHHm# yroal Mexay milockoeramu Oxy, Oxz H
npoxoaut B 1, 2, 7 u 8 okraurax; 14) naockoctu Oxz u Oyz; 15) nJio-
ckoctd Oxy u Oyz, 16) naockocty Oxy u Ox2; 17) COBOKYNHOCTb BCEX
TpexX KOODIZHHATHHIX mJIockocted; 18) naockoers Oyz H MI0CKOCTB, Na-
pajaenbHas naockoctd Oyz u Jnexainas B GuaHXKHeM MOJYIPOCTPaHCTBE
Ha PaCCTOSIHHH yveThIPeX eAMHHL oT Hee; 19) nnockocTsh Oxz H 1II0-
CKOCTb, KOTODAfl AEJHT IONOJaM ABYTPAHHBIA Yros MeXAy IJIOCKOCTSIMH
Oxz, Oyz u npoxoxzut B 1, 3, 5 u 7 oxranrax; 20) naockoers Oxy H
NJOCKOCTh, KOTCDAs AGJMT MONOJNAM JABYrPaHHEIR yros MEKAY NJI0CKO=
cramu Oxy, Oxz unpoxoaur B 3, 4, 5 u 6 okranrax. 889. x2-+4 y2 4 22=r2,
890, (x—q)2 4 (y—P)2 4+ (z—vy)2 =12, 891, y—3=0. 892, 22 —7 =0,
893, 2x 4 3=0. 894. 20y 4- 53 =0, 895. x2-4 y2422=aqa?

; 2 2 22
896. x2+ y?+ 22 =aqa?. '897. x4 2z =0. 898.-5‘9—+i’9-+—25-=1.

x2 y2 ‘ 22
899. =" +- o= 1. 900, Toukn M;, M, nexar Ha JaHHON

JHHHY; TOyKH M,, M, He gexar na ueil, 901, Jluguu 1) u 3) npoxoadar
yepe3 Hayaao xoopauuat. 902, 1) (3;2;6) u (3, —2;6) (3;2;6) n
(—3: 2; 6); 3) na nauHoft MUuHH HeT Takoh Touxkd. 903. 1) Och amauxar;
2) ocn opamuat; 3) ock abeumce; 4) npsMasi, IPOXoAAIAS yepe3 TOUKY.
(2; 0; 0) mapamrensro ocH QO2; 5) mpamasi, npoxonsiuas gyepes TOukKy,
(—2; 3; 0) mapanneasno OcH Oz; 6) mpsiMast, MPoXoAslias yepes TOURY.
(5; 0; —2) mapaaespHo ocu Oy; 7) npamas, NpoXoAsillas UEpe3 TOYKY
(0; —2; 5) nmapamnenbuo ocu Ox; 8) OKPYXKHOCTb, JeXKallas Ha MJ0-
ckoctH Oxy, ¢ UEHTPOM B Hauale KOODJUHAT M DPajHYCOM, paBHBIM 3}
9) oxpyXHOCTb, JeXaiuad Ha IJaockocTH Ox2, ¢ LEHTPOM B HayaJe
KOOPAMHAT H pajHycoM, paBHBIM 7; 10) oKDYXKHOCTB, J€KalIas Ha NJO+
ckoet Oyz, ¢ UEHTPOM B Hauane KOOpAHHMAT M paZHYCcOM, DaBHHM 5f
11) orpyXHoCTb, Jexamasi Ha IJOCKoCTH 2z—2=0, ¢ UeHTPOM
B Touke (0; 0; 2) m pamuycoM, papunM 4. 904, x2 4 y? 4+ 22=9, y =0,
905, 24 y?4+22=25, y-+4+2=0. 906, (x—D5)24(y+2)2-~
+(z—1)2=169, x=0, 907. x2+ y> 4+ 22 =36, (x — )2+ (y + 2)2
+ (2 — 2)2 =25, 908. (2; 3; ~6), (—2; 3; —6). 909. (1; 2; 2), (—1;2;2),
910, 1) Iluaunnpuyeckas NOBePXHOLT € OGPa3yIOMHMH, NapaJlienb=
HaMH ocu Oy, uMelolas HampaBasiomed OKPYXUIOCTb, KOTOPas HaA
naockoCTH Ox2 onpeienser<s ypaBHeHueM x2 4 22 = 25; 2) nuaunApu«

231



yeckas NoOBepXHocTs ¢ ofpasylomuMy, napatiensHnMu ocH Ox, uvero-
mwas HanpaBasioalel 3JLTHNC, XOoTOPH Ha miaockoetH Oyz ompenensercs

y? 22
ypaBHeHHeM %5+T€= 1; 3) mHauupEpHYeCKas MOBEPXHOCTH € obpa-
3yIOHIHMH, napaliaensubiMe oct Oz, uMelomas Hanpasagowel ramep6ody,

x
KoTopas Ha mJaockocTH Oxy onpenensercss YDaBHEHHeM T~ 5= 1;

4) uMauUHIpHyeckass NOBEPXHOCTH C 00pasyloUHMH, HapasielbHLIMH
ocH Oy, uMelollas HanpaBAfILeH napaboay, koTopas Ha naockocta Oxz
ompeneasercss vpaBHenHeM x°==062; b5) LHIHH.IDHUECKAa TNOBEPXHOCTH
¢ ofpasywwuMH, mapaanenabHHMH oci Oz, HMeWas HanpasJasiomiei
napy npsMBIX, KOTOPhE Ha njaockoctd Oxy ONpenedasiorTcs ypPaBHEHUSAMU
x==0, x —y=0;, sra uuaMHApHUECKAA TOBEPXHOCTb COCTOHT H3 IBYX
nyaockocTell; 6) uHANHIPUyecKas MOBEPXHOCTh ¢ o0Pa3yIOMIHMH, Mapas-
JedbHsiME ocd Oy, HMelomas HanpapJaswwell mapy OpsiMEX, KOTOpbie
Ha nJaockocTd Oxz onpeaensioTcs YPaBHEHHAMH X — 2 =0, x -+ 2 =0;
574 PHJHHPHYECKAsl MOBEPXHOCTb COCTOHT M3 ABYX maockocrtel; 7) ock
acuuce; 8) ypaBHeHHe HHMKAKOTO reoOMeTpHyeckore o6paza B Ipo-
CTPaHCTBE He onpexender; 9) nHauHApPHUECKad MOBEePXHOCTH ¢ o6pa-
3YIOWKUMH, napaateJbHeMH ocH Oy, uMelowas Hanpasasiowed OKpyxK-
HOCTh; HampaBasomass Ha naockoctw Oxz onpejgensercs ypaBHEeHHEM
x4 (2= 1)2=1; 10) uumuuapHyeckas MOBEPXHOCTh C OOPa3yIOLIHMH,
napaaneasabMi ocH Ox; Hanpaaérmromaﬂ Ha nJockoctH Oyz ompene-
nsieTcs ypasHennem y2 - (z + -;—) = % 911. 1) 24 5y*~8y—12=0;
2) 4x2 4522442 —60=0; 3) 2y—2—2=0. 912. 1) 8x2 4 442 —
—36x + 16y —3=0, 2==0;2) 2x ~ 22 —7=0, y =0; 3) 4y? 4 822+
d-16y4-202—31 =0, x=0. 913, x—2¢y 43243 =0, 914, 5x—32=0.
£15. 2x — y —2—6=0. 916. x —y —~ 32+ 2 =0, 917, x - 4y + 72+
—+- 16 =0. 919. x—y—2z=0. 921. 3x+3y4z—8=0.
923, 1) n={2, —1; =2}, n={2A; —A; =21} 2) n={l;5; —1},
n=1{A; 5A; — A} 3) n={3; —2; 0}, n = {34; — 2A; 0}; 4) n == {0; 5; —3},
n={0; 5A; — 3.} 5) n={1; 0: 0}, =={%; 0; 0}, 6) n=/{0, I, O},
n =={0; A; 0}, rae A — JoGoe wucJ0, He paBHOe Hy. 0. 924. 1) u 3) onpe-
JEJAI0T napaJjiessible IIOCKOCTH. 925. 1) B 2) onpenensior mepneHmH-

KYJSPHDIE TIOCKOCTH. 926. 1) I=3, m=—4; 2) |=3, m=—%;
1 1 _ 1 1

3)l=—3—3-,m--—31—5-. 927. 1) 6; 2) —19; 3) = 928. 1)5'1
2 1 7 2 2

Ho 2) TV HE T 3) 5 4) arccos-1—5—~ H n—arccos-l—f)—.

929, 4x — 3y +22==0, 930. 2x — 32 —27=0, 931. 7x —y —b5z=0.
932. x + 22 —4=0, 934, 4x —y~22—~9=0. 936. x =1, y=—2,
2=2 930.1)a#7,a=7,0=23;3)a=7, 6%~3,. 940. 1) 2 — 3 = 0;

Ny+2=0 3) x+5=0  941.1)2y+2=0; 2)3x+z2=0;
3) 4x.+3y=0. 942, 1) y+4z+10=0; 2) x—z—1=0;
3) byt y—13=0. 943. (12; 0; 0), (0; —8; 0), (0; O; —6).

X Y, 2 4 P g b
944.-6-+3+_2_.1.945.a 4, b 3, ¢ 2.946.2401{3.(&,1.

. X 4 ¥ a2 LY 2
947. 8 ky6. en. M8, g+ —p+5=190. S+ 3+ =L

950, x 4y 4+ 2+ 5="0. 951. 2% — 20y 4 22 4 88 =0, 2% — 3y — 2+
+ 12=0,962 x+y+2~9=0, x -y—z+1=0, x~y + 2—3=0,
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x4+ y—~2~5=0 953 2% —y—32—15=0. 954, 2x—3y + 2—6=Q
955. x — 3y — 22+ 2=0. 956 [lnockoctu 1), 4), 5), 7), 9), 11) u 12)

3agansl HOPMaJbHHMH ypaBueHHsMH., 957, 1) -éz-x — E-y + 3 2—6=0);

3 6 2 2 3 6 11
2) ——x+7y—-§—z—3=0; 3) -i-x——?-y—-ffz—--ﬁ-—();

LU 5, 12 PN I

——-g—y—-—é-=0; 7)) —y—2=0; 8) x—5=0;, 9) 2—3=0;

10) z——é-=0. 958, 1) o = 60°, B = 45°, y = 60°, p=5; 2) a = 120°,

B=60°, y=45, p=28 3) a=45° B=090° y=45°, p=3V72}
4) o =90° B=135% y=45°% p=V7,; 5) a=150° 3—120° y = 90°,
p="5; 6) &=090° p=090°y=0°p=2 7)a--180° B == 90°, y = 90°,

p=—l-; 8) o=090° f=180° y=90° p=—;-, 9)a===arccos—l—.

B=o— arccos%—, Y= arccos%, p=2;, 10) o=m— arccos—= =
4

ﬁ=n—arccos—%, y=arccosg-, p=- 959, 1) § =—3, d =23

9) =1, d=1; 3) d=0, d=0—touka M; JeXHT Ha IJIOCKOCTH}

4) 0=—2,d=2;5)0=~3, d=3. 960. d=4. 961. 1) ITo ogny

cTOpOHY; 2) MO OAHY CTOPOHY; 3) MO pasHble CTOPOHH; 4) mo o;my CTO*

poHy: 5) mo pasume CTOPOHL; 6) no pasHnie CTOPOHH. 964, 1) d=2;

2) d=2305; 3) d=6,5; 4) d=1; 5) d =0,5; 6) d=%. 965. 8 xy6. e,
966. YcJa0BHIO 3aJaud YHOBAeTBOPIOT ABe Toukm: (0; 7: 0) u (0; —5; 0),

967. YcioBuw 3anaud yposiaerBopaior nse Toukd: (0; 05 —2) m (0; 0;

4
—6 _13) 968, Ycaosulo 3anaud yaoBJseTBopsioT xee Touku: (2; 0; 0)

. (% 0; o) 969, 41 — 4y — 22 + 15 = 0, 970, 6 -+ 3y-+22 + 11=0.

971, 2x ~2y — 2~ 18=0, 2x -2y — 2+ 12=0. 972, 1) 4x — y —
—22—4=0; 2) 3x+2y—24+1=0; 3) 20x— 12y + 42413 =0,
973. 1) 4x—5y+z—2—-0 2x+y—32+8=0;2) x—3y—1=0,
x4y —22—1=0; 3) 3x—6y+ 724 2=0, x+4y+32+4=0.
974. 1) Touka M u Hauajgo KOOPJHHAT JEXKAT B CMEXHHX 'YIJIaX;
2) Toyka M ¥ HauaJO KOOpAHHAT JexKaT B OgHOM yray; 3) Touka M
M HayaJo KOOPAMHAT JexaT B BeDTHKaJbHBX yriaXx. 975. 1) Toukn M
u N pacmonoxeHB B CMeXHBIX Vraax; 2) Toukn M u N pacmosoxerns
B BepPTHKaJBHBIX yrJjax. 976. Hauamo KOOPJHHAT JIEKHT BHYTPH OCTPOro
yrana. 977. Touxa M JexHT BuyTpH Tynoro yraa. 978, 8x—4y—4z+4-5=0.
979, 234 —~y ~42—24=0. 980, x — y — z2—1 =0. 981, x4-y+22=0.
982, 5x -7y —3=0,2=0;5x+2:—3=0, y=0; 7Ty—22+ 3=0,
x=0, 983, 3x—y—724+9=0 by+2z2=0. 984, (2; —1; 0),

(1%.; 0; ...-:-;_) (0;2; —1). 986, 1) D=—4;2) D=9, 3) D=3,

987. 1) A;=A4,=0, u xotrs O oxHO M3 uncen D;, D, oTIHuHO OT
nyas; 2) B, =B,=0, u xora 6 oJgHO H3 yucen D,, D, oTJHYHO OT
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wyas; 3) Cy=Cy=0, u xora 6l onHo u3 uncea Di. D, orsmuHo o,

D B D D

r ..le.l.. === =1, ! = L, 1 == -—-—l.-' —
HYy14. 988, 1) A2 D, » 2) B, D, ’ 3) D2 .D2 3 4) Al =
=Dl =0, A2=D2=0; 5) Bl =D1 =0, Bg=D2=0; 6) Cl =D1=0,
C,=D,=0. 989, 1) 2x 4 15y + 72+ 7=0; 2) 9y 4324+ 5=0;
3) 3x +32—2=0; 4) 3x —9y —7=0. 990, 1) 23x—2y+212—33=0;
N y+2—18=0;3) x+2—=3=0;4) 4) x —y+ 15=0. 991. 5%
+ 5z —8=0. 992. o (bx —2y —2—3)+p(x+ 3y — 224 5) =0,
YV kaszauue. Ilpamast nepeceyennss MmIGCKOCTeH dx — 2y — 2z — 3 =0,
x4 3y —2z+5=0 napaarempha BekTopy I={7;9;27}; caexoma-
TeNLNo, YCJIOBHIO 3amaud OYLYT YAOBJETBOPATh BCE MJOCKOCTH, [IDH»
HajJexailde DYuKy NJIOCKOCTeH, NPOXOISALIHX uepe3 Ty NpaMyio,
993, l1x —2y — 152 —3=0. 994. o (bx — y~ 22 — 3) + B (3x ~ 2y~
—524+2)=0. ¥Yxkazauwue., Ilpavas mnepeceuelns m.10ckocTelf
fx —y—22—=—3=0. 3x — 2y — 52+ 2 =0 nepmnenanxkynapHa K mjo-
ckoetd x + 19y — 72 — 11 =0; caenosaresbo. YCIOBHIO 3agaud OyaAyT
VIOBJETBOPATh BCE ILTOCKOCTH, MNpHUALIEKAulHe YUKy OJIOCKOCTeH,

NpOXOAAWIHX Yepes 9Ty npaMyio. 995, 9x+ 7y 4824+ 7=0,
696, x —2y +2—2=<0, x — 5y + 42— 20=0, 997, [Ipunanaexur,
998, He npunaggexur, ~999, [=-5, m=—11. 1000, 3x — 2y +

462 +21 =0, 189x 4 28y 4 482591 =0. 1001. 2x — 3y — 62 -~
+19=0, 6x—2y—324+18=0, 1002, 4x —3y 462 —12=0,
12x — 49y + 382+ 84=0. 1003, 4x+ 3y —5=0, 5x 4+ 32 —7=0,
1904, 7x —y+1=0, 2=0; bx—~2—1=0, y =0; 5y — 7x — 12=0,
x==0. 1005, x —8y+52—3=0. 1008, 2x — 4y — 8241 =0,

9r—y+2z—1=0. 1007 nrt=2 . ¥ _2E3 g =2

2~ =3~ 5 5
._i/_.._ii__é_- 3)3_—ﬁ=;’/__f__+_§_ 4) x—2 _ y__=2+3
Ty T =T "o o o 1.0 !
x—2 4 __ 2+ x—1 g+2 2~1
x—3 y+1 =z, x _y+2 z-—3, x4 1
2 —3 —T =3 3= = =g Y =
=’J'(‘)‘2=z'(')‘4. 1009, 1) x=2{+ 1, y=—3t— 1, 2=4t— 3;

9) x=0+1, y=4—1, 2=—-3;, 3) x=3+1|, y=—2t—1,
2="5t—3. 1010, 1) x=1t4+2, y=—2{+ 1, 2=+ 1; 2) x =1t 3,
y=—1t—1,2=1t3) x=0, y=1t, 2=—3t+ 1. 1011, (9; —4; 0),

(3; 0; —2), (0; 2; —3). 1012, x=5t+4, y=— 11t —7, 2=—2,

x—1 y=—2 247 x—=2 y+1 243
1313. =3 = _—§° 1014. Saadaees mhd
1215, x=3+3, y=16t+1, 2=19¢—3. 1016. a=/{1; 1; 3}f
a=={A; A; 3A}, rne A — moGoe uucao, He paBHoe nyJao. 1017, @ = — 2i -

+ 11j + 5k; @ =—2%i + 11Aj 4+ Ak, rge A — anoGoe uucao, e paBHOG

x—2 y—3 _z2+5 x—2 y+1 P
nyao. 1018, 5 =" _—1 - —§° 1019. 1) g = =
Pe we nue. Ionaras, nanpumMep, 2¢==0, HaXoAHUM 43 JAHHON CHCTEMBbI!
Xg=2, yo=—1; TakHM 06pasoM, MH yXKe 3HaeM OJHY TOUKy NpsMOii

Mo(2; —1; 0). Tenmepp Halimem HaopaBJalowuil BexTop. MmeeM

ny={1; —=2; 3}, ny=(3; 2, —5}; orcoona a=[mno]=1{4; 148}, 1. e.

l=4, m==14, n=_8. [loncTapaasa HaHJAelHbIC 3HAYEHHS Xy, Yo, 2o H

X—Xo Y—Y __2—=
l m

l, m, m B paBeHcTBA

s NOJYYHM KaHOHH=
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. . -9 { 2 xr—9
yecxue ypahnenus nawholi npamoit X 7 =4 I’; =g W=
y+l_2, 5 2 ¥+l _z=1. 4 x—=3 __y=2" =2
=T T g ~ 5 12 ~ 13 ° 1 2 i

1020, 1) xe==t+1,y=—Tt 2==—19—3; 2) x = — 1t 4 1, y=31+42,

2= Bf— 1, 1023. 60° 1024. 135° 1025. coscp==i—;r. 1097, [ = 3.
x+1 y—2 243 x+4 y+5_ 2z—3
1029, ——="Tg="——7%— 1080 —m—="F—=—.

1031, x=2¢{=—5, y=—23¢t+ 1, 2=—4{ 1032, v =13. 1033, d =21,
1034, x=3—6f, y=—1+ 18, 2=—5+4+9¢ 1035. x = —7 + 4/,
y=12 —4f, 2=05—2¢. 1036. x==20—6¢, y = — 18+48f, 2=—32+424¢;
(2; 6; 40). 1037. YpapHeHHST IBHXXeHHST ToukH M: x = — 5 - 61,
y=4—121, 2= — 5 -+ 4f, ypaBHeHHsl ABHKEHHS TOukH N: x==-—b-4f,
y=16—12f, z=—6+4 34 1y P(7; —20; 3); 2) 3a npoMexyTOK Bpe-
MeHH, paBHH 2; 3) 32 MPOMEXYTOK BpeMeHH, pasHHE 3; 4) M P =28,
NoP =39, 1040, 1) (2; —3; 6); 2) npsmas, mapaJ/ieabias IJIOCKOCTH;

8) npsMan JeKUT Ha MJIOCKOCTH. 1041. x-2— 2 =Y :1)_ 4 = z—g 1 .
1042. ";2=yi’33= 21'55. 1043, 2r—3y+ 42— 1=0.

1044, x4+ 2y + 32=0. 1045. m=—3. 1046, C = —2, 1047, A=3,

D=—293 1048, A= —3, B=4—;-. 1049, [ =—6, C=-o,
1059, (3; —2;:4). Pemenue. Ickomyio Touky Hafinem, pemas cos-
MeCTHO YypaBHeHHsI AaHHOA npIMofl c ypaBHEHHEM IJIOCKOCTH, MpoBe-
jeunolt B3 Toukm P mepneHiHKyJaspHO K 3TOo# npsamod. Ilpexie Bcero
3AMETHM, YTO HanpaBisiou# BekTop pamuol mpsamolf {3; 5; 2} Gyxer
SIBJATBCS HOPMAJbHHEIM BEKTOPOM HCKOMOH TJOCKOCTH. YpaBHeHHE mMJO-
CKOGCTH, KOTOpast NPOXOJAHT uepe3 TOuky P (2; —1; 3) u umeer HOpMab-
Hull BekTOp n=/{3; 5; 2}, Gyxer mumeTs BHI 3 (x—2)+5(y+ 1)+
+2(2z—3)=0 uan 3x -+ By 4+ 2z —7=0. Pemas COBMeCTHO ypaB-
heuuss x=3¢ y=056{—7, 2=2t+2, 3x 4+ by + 22— 7 =10, uaiinem
KOOpIAHHATH HCKOMOH mpoekiuu: x==3, y=— 2, 2==4, 1061, Q (2; —3;2).
1052, Q (4; 1; —3). 1053, (1;4; —7). Pemenue, Hckomyiw Touxky
nafizeM, pewas COBMECTHO YpaBHEHHE JaHHOH IVIOCKOCTH C YypaBHe-
HUSIMH TIPAMON, NPOBeACHHOHA M3 TOuKH P NepneHgukyJaspHO K 9TOoMH
nrockoCTH. IIpexnpe Bcero sameTuM, 4TO HOPDMAJbHHIA BEKTOP AaHHOH
naockocty {2; —1; 3} GyneT ABAATHCH HANPABNAIOUIMM BEKTOPOM HCKOMO#
npsamofi, ITlapamerpHueckue YpaBHeHHS OpaMoH, KOTOpPas NPOXOMUT
yepes TOuky P (3;2; —1) 4 uMeeT nanpapJsiomni BexTop @ = {2; —1; 3},
6ynyr uMeTs BHMJ x=2{+45, y=—1t+4+2, 2=3f{~ 1. Pewasa cos-
MecTEO YypaBHeHusl 2x —y+3z24+23=0, x=2t45, y=~1*¢+2,
2=3f— 1, HalileM XoOpIHHATH HCKOMOH [pPOEKUHM: X =1, y=4,
2=~17.1054, Q (—5; 1;0). 1055. P (3; —4;0). Ykxas3aHuue, 3araua
MoxeT OBITh- pemreHa N0 cJhejylowefl cxeme: 1) ycramaBJMBacM, uto
Toukn A ¥ B pacoonoxeHs Mo ORHY CTOPoHY OT mtockoctd Oxy;
£) maxoaHM TOUKY, CHMMETPHUHYIO OJHOH M3 MaHHHX TOUEK OTHOCH-
TeabHo mIockoctH Oxy, HanpuMep TOUKY B;, CHMMCTDHUHYIO TOuKe B;
8) cocraB/séM ypaBHeNMEe TPSIMOI, mpoxoasiued uepes ToukH A u Bj;
4) pelmas COBVECTHO HaHACHHBIE yPaBHeHMS NpAMOH C ypaBHeHHEM
nnockoetu Oxy, NOJTYYHM KOOpAHHATH HCKOMOJ Touku. 1066, P (—2; 0; 3).
1057, P (-2; —2;5). 1058, P(—1;3; —2). 1059. 1) P (—25; 16; 4);



2) 3a npoMeRYTOK BpeMenn, pasui 5; 3) M P =60, 1060, £=28—75¢,
= =308t 2=—=27466 1) P(—2;2;=3); 2) o1 ¢, =0 10 £, = 4}
3) MoP =50, 1061. 3a mpomexyToK BpeMeHH, pasHuit 3, 1062, d =7,
: x+3 y?2 ¢—~8

g =5 =% KaKylo-
HUGYAb TOYKY, HanpuMep M, (—~3; ~2; 8); 6yneM cuuraTh, 4TO Hampas
Basomuit BexkTop mpsMok a={3; 2, —2} npuioxen B TOUKe M,
Moaysb BekTOpPHOTO NpOH3BEAEHYS BeKTopoR ¢ u M,P onpenenur
momwanh frapaiiesorpaMMa, MOCTPOSHHOrO HA $THX BEKTOPAX; BbICOTA
STOTO NapasitémorpaMma, nposeeHnas u3 BepwtuE P, CYI&T ABIATHCSH
HeROMBIM DaccrostueM d. CiefloBaTe/lbHo, AJS BHUHCIEHHA paccTos-

| [« P]]
al

Peurenue, Bulepem Ha npaMolt

nust d umeeM GopMyay d = —————-, Tcmepb BBIYUCAUM KOOPAHHATHL

l

BexTopa M,P, 3HasT KOODAMHATE ero KoHua u Hawana: M, P =={4; 1; —10},

Haitneum Bex;;opnoe npouseeleHHe BeKTopoB & u M P: [aM|P] ==
U |

=1|3 2 =2 |==— 1814 22§ —5k. OnpeneanvM ero Modynb:
4 1 =10

[[aMP) | =V 18+ 202 5 =}833 =7V 17. Buuncamd Moxyis

BexTopa @ |a|=V3+ 4+ 4 =V'17. Haitnem ncxoMoe paccrostue:

a=TVIT o 1063, 1) 21, 9) 6; 3) 15. 1064, d =25, 1085. 9+ 11y -

4 52—16 =0. 1068. 4x 4 6y 4 52—1 = 0. 1070, 2x—16y—13z -} 31 =0,
1072, Gx-QOg — 1lz+4 1=0. 1074, (2; —3; —b). 1075. Q (l; ~2; 2),
1076. Q (1; —6; 3). 1077, 13x — 14y & 11z 4-31==0. 1079. % — 8y —
— 182+ 9=0. 1081. <5 NPNUR £ 1082 x=8t—3
y=—3t—1,z=—4t-+2 1083 1) 13 2) 3; 3) 7. 1084, 1) x? +
+ 24 22=8l; 2) (x =52+ (y+3P+(2—=72=4; 3) (x—4)?4
F(y+4°+(24+2)2=36, 4) (x =324+ (y+ 22+ (2 —1)2=18;
=3+ W+ 124 (2=1)2=21; 6) 22+ y* + 22 =9, 7) (x—3)*+
+5)2 4 (2+2)2=156; 8) (x— 1)?2+(y+ 2)2+ (z— 3)* = 49;
+ 22 4 (y—4)2 4 (2—5)2=81. 1085 (x—2)24 (y—3)? -
+

(

@1 ]
R

=9 u 2+ (y+ 12+ (z+5)2=0 1086, R =2.
x4+ 124 (g —3)2+ (2 —3)2=11088. (x + 1)? + (y — 2)% +
— 1)2 =44, 1089, (x—2)2 4 (y — 3)* 4 (2 + 1)? =289,
) y—2;8), r=4; 2) C(—~1;30), r=3 3) C(21; —1),
=5;4) C(0; 0; 3), r=23; 5) C (0, —10; 0), r=10. 1091, x = 5{ — 1,

1 3 1

*r=%5 U+5 t7y
y=—1t-+3, z=2{—05. 1092, s =3 ="~
1093. 1) Bue chepr; 2) u 5) Ha mosepXHocTH cteprr; 3) u 4) BHyTPH
chepur. 1094, a) 65; 6) 21; B) 7. 1095, 1) ITaocKocTs nepecekaer ctepy;
2) naockocTh XacaeTcs cdepm; 3) MIOCKOCTh TPOXOIHT BHe cdepHL.
1096. 1) Ipamas nepecekaer cdepy; 2) npsMast TPOXOLHT BHE chepHl;
3) npsiMas Kacaercd cg)epm. 1097, M, (—2;~—2;7), d=3.
1008, C(—1; 2 8), R=8. 1099, (x— )2+ (y — 2)2+ (2 — 1)2 =36,
2x —z—1==0, 1100, (x — 1)2 4 (y + 1)? 4 (2 4 2)? == 65, 18x~—~22y -}~
452 —30=0, 1101, (x —2)2+ g2 4 (z2—3)2 =27, x+y—2=0
1103. 5x — 8y + 52 — 7==0, 1104, x2 - 4% 4 2% = 10x 4 15y ~2062 =10
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1105, %2+ 4?2 224 185 0y= 0214 =0. 1106. x2+ (y+2)*+22=11,
1107, 6x—3y=22=—49==0.  1108. (% —6; 3). 1109, a= =6,
1110, 2x—cy—-z+5==0. 1111, X x ~+ g,y + 22 =12 1112, A2R?4-
4+ BR?+ C?R?=D% 1113, (x;~@)(x—a)+ (5 —B)(y — )+
+(zl_g)(z—y).~_-r2. 1114, 3x — 2y + 62— (1 =0, 6%+ 3y--
A 92— 30 =0. 1115, x4+2y —22—9=0, x+2y—224+9=0.
1116, 4x + 32—40=0, 4x 4 32+ 10 =0, 1117, 4x 4 6y 4~ 52—103=0,
4x + 6y + 5z 4205 =0, 1118, 2x —3y + 42— 10=0, 3x — 4y -
492 — 10=0. 1120, x — y~2=2=0. 1122, Ax - By 4= C2+ D =0,
1123. xcosa -+ y cosPp 4 2cosy — p==0, 1124, de=|rin® —p|;
d=|x;c0sa+y cosB+zcosy—pl 1125 (rg=1)(r—r) =0
(x; — x)(x—x) 4+ (2= p) (@ — 1) + (22 —2) (2 — z) =0.
X=Xo Y= Yo 2— 20

1126. ajaz (r — o) =0; I m; ny =0, 1127, (ro —r) X
2 Mg g
X —x Y —th 2 —2
X(ry —r)(r —r) =0 Xo— X1 Yo—1Y 22—2 |=0.

Xz — X1 Ys— Y1 23— 2
X—Xo Y=Y 22— 2

1128, nin, (f—f0)=0; 4, B1 Cl =0. 1131, x—;.\’0=
A2 BQ Cg

=L 222 1182, [(r = 1) (r2 = )] =0, [r (r2 = r1)] = [ry1],

r=rid(r—r)t 1133 a(r—r)=0 [(x=x)+m(y—y)+
+n(i~_z[)=0. 1134. a,a; (r — rp) = 0. 1135, nin, (r — rg) =0,
X—X Y—Yo__Z— 20

1136. r = ro + n#; Y B T 1137, #=ro + [min,] ¢;

X — Xp —_ y—yO,___ 2=20 113 = — N

|31 C, 161 Ay A By|® 8. ror+ D=0, an=0

B, C, Cy Ay A, By

Axg+ Byo+C2y+ D=0, Al 4+ Bm + Cn==0. 1139. a,a, (r — ry)=0.

1140, alaz(fg—fl)‘:O- 1141, fo—ro—n'a-:—Dd; X = Xxg§ —

Axo+ Byo+Ca+D _ ., _Ax+ By +Cx+D .

~ A +Bm+Cn " Yo Al¥ Bm+Cn ™
A B C D

2=z — x";l__'_yé;__'_%:_ n. 1142, rl—%_gl)-n;
Ax; + By, +Czy+ D Axy+ By;+Cz, + D

X=x - IAz_ﬁ”Bz_{_(}z 4, y=up — lAz_[_yIBQ_{_(}z-l- B,

B C D -_

gz — A 1'2 f‘Bf_'_zéf C. 1143, ro+(-f—‘—-a—2’—°~)—“a;
(5 —x) i+ —yg)m+ (21 —2)n

X = Xo - )ll ( 12-1-m2?+n2 i, =t +

(ri=x) i+ —y)mt(z—z)n
+== lz—ll-r'nzo-l-nfz = m, z=12z +
pla=itGogdmt@mzn, 1y g Vn=rdd’
124 m? 4 n? Vaz
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"/Iyl—yozx—'zo 2+7
m 1]

2

+

Xy =Xo Y1 ™Yo 2
! m

21— 2y X3 — Xp
{

d= L
VEF mt + ne ’
ll [y Xg = %,
abc, BeJ. | 1) My Yo ~ Y1
(145, g = 2B = 1)Ly . AN M Tt (AR
Viaa]® ‘/ myny 2 m ol ’2 lll my |?
My Mg Hy Ly ly my
1147, a H ~ R a; X = .l ’
la| la] VIEFmEF n
Y = Rm 2y = = Rn n
V12+gel2+n2’ R‘ Vz2+m2+n2R
m n
Xo== w= ’ = e - — , Zp ==
? VEFm?+n? b2 VEFmitnr ° V24 midnz
{
1148. r0+-l-§—|-a " ro—-|—§-|-a; xl=x°+]/12+Rm?+n2’y]=yo+
R Rn
+ - ’ =z 25 Ko™
VEEm 1 °+Vl2+m2+n2 Xy = Xo
RI
— e, Y2 = Yo R » 2220 Y .
V 24 m?+ n? V24 m? 4 n? V24 mé+ n
2
1149.  (ry —ro) (r — ro) = R2, 1150. (r—r1)2=(—'ﬁ;;_{§—D—);
A B C 2
(x — xl.)z g — )+ (2= 2) = ted +A2 -;{IB-';+ZCI‘2+ D) .
151 AL _p=vn, M 4L Rr=—0 Ax + By + Cz —R=0
A +1|3n+C vl | Vasete |
alr—ro) 4 pg ‘tr=—xtmly—yltnlz—2) ,_,
VIt m?+ n?

l(xlﬁlxo)-'rm(y-yo‘}-%-n(z—
VX m?+ n

@ =3 0), (0 V3, (5 0, —=V3). 1154 4,3 (4 0 —1),

(—4; 0; —1). 1155, 18; (O; —6;--3-). 1156. ¥Ypamrenus npo-

%) + R=0. 1153. 3, V'3; (2; 3; 0),

2 .
ekuux a) Ha miaockoets Oxy: | x2+4xy--5y?—x=0, 6) ma mroc-
2=0;
kocte Oxz {x?—=2¢¥z24522—4x=0, B) Ha nJaockoets Oyz:
y=0;
y! 4+ 22 4 2% —2=0, 1157. dnaunc; (2; =1; 1) —uentp artoro
x=0.
saaunca. Ykaszauue, LIeHTD ceueHHs MPOEKTHPYeTCS B NEHTDP TPOeKs
nun. 1158, TumepGona; (13 —1; —2) —neutp 3ToH THNEPGOJIH.
1159, 1) dumume; (—3/2; 1; 13/4) — wentp srTOoro sammnca; 2) mapa-
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Gona; me uMeer newtpa; 3) runépbona; (2 =3 =4) —ienwrp stoft

runepGounl. 1160, a) 1<|m|<V '2; 6) |m|<]1. 1161, a) m#0 u
m>—1/4, npuueM B cJgyuae m == — |/4 — BHPOXACHHHH 3JIHNC ~—
Touka; 6) m=0, 1162, (9; 5; —2). 1163. (3; 0; —10). 1164. (6; —2; 2).
1165, m = +=18, 1166, 2x — y — 22 — 4=0. 1167, x — 2y 4+ 22 — 1 =10,

-0 2 ESN e ok X2y
x—2y+2241=0 5 - 1168, 5 -+ =1, 1169. —E’>§+T§+

25
+ =L U p=5, @p=5. U072 —a;+y o = L.
2 2 2 2 2
73, SEE 2 qars e m2a 1180, 1) (3 4 —2)
a c p g

u (65 —2; 2); 2) (4 —8; 2) — npamas KkacaeTca NOBEPXHocTH; 3) mps-
Masg H. MOBEPXHOCTh HE HMelT OoOHX ToueK; 4) npamas JgeXXHT Ha
nosepxuoctu, 1181, { 2x — 12y — 2 4 16 =0, { 2¢ — 12y — 2+ 16 =0,

. x—2y+4=0 x+2y—8=10
y+22=0, (2x—52=0, _,y___y-}-l 2 — ]
1182. {x—5=0;3 { y44=0. 183, T=-" -2
x99 2+ $_4y=3_ 2 x=2_ Y_ %
- 12 2 '“84'21 202=‘-2’ 03—
L AT LA T A Y ARG gy Y
1185. arccos 77 1186, 1) =3 +—b—2-- pe 0; 2) ol +02__0,
ENNT AT S 2 2 o2 e ¥,
8) ==+t =0 1188 x? 4 y* — 22 =0. 1189. Tt
— 2
___(_E__E;?)_=0_ 1190. 3x2 — By? 4 722 — 6xy + 10x2 — 2yz—4x + 4y —

x? y2 22
—4z4-4=0. 1191, E§+_2§'_—4—9_=0' 1192, x2—3y? 4 22=0.
1193, 35x2 + 35y% — 5222 — 232xy — 116x2z 4 116yz 4- 232x — 70y —
— 1162 4-35=0. 1194, xy 4 x2 4 y2=0—0Cb XOHyCA NPOXOJHT
B NEPBOM H CEIHMOM OKTaHTAX! XYy 4 ¥z — yz=0 — och KOHyca npo-
XOJHT BO BTOPOM H BOCAMOM OKTaHTaX; Xy — X2 — 42 ==0 — och KOHYca
NPOXOJUT B TPEThEM K NATOM OKTaHTaX; xy — ¥2 < y2 == 0 — och KOoHyca
NPOXOAHT B YETBEPTOM M IIECTOM OKTaHTaX. 1195. 9x2 — 16y2 — 1622 —
— 90x 4- 225 =0. 1196,  x24 4y — 422 4- 4xy 4 12x2 — 6yz2 =0,
1197, 4x%? — 15y2 — 622 — 1242 — 36x - 242 4+ 66=0. 1198, 16x2-4-
+ 1642 4- 1322 — 1612 4 24yz + 16x — 24y — 262 — 131 =0, 1199, x2 —
—y?—=2x2 4z x4+ y—22=0 1200, 5x2 4 5y2 4 222 — 2xy -
4+ 4xz 4 4yz — 6 =0, 1201, 5x2 4- 8y2 4- 522 4- 4xy -+ 8x2 — 4yz 4=
4 6x 4 24y — 62 —63=0. 1202. 5x? 4 10y% 4~ 1322 4- 124y — 6x2 4+
-+ 4yz 4 26x 4- 20y — 382 4-3=0. 1203, x? 4 4y2 4 522 — 4xy —
—125=0. 1204. 1) 18; 2) 10; 3) 0; 4) —50; 5) 0; 6) xo— x?
7) 0; 8) 1, 1205, 1) x = 12; 2) x =2; 3) x| = =1, X, = —4;4) x; = ~1/6,

xy=8/% 5) X1, 0= %265 6) £ =2, 5= —2%5 T) x=(~1)" 5

+ —g n, rne n—uetoe uwcno, 8) x=mn(2n 4 1)/6, rae n— moGoe

memoe wueso. 1208, 1) x>3; 2) x> —10; 3) x<—=3; 4) —1<x<7,
1207, 1) x=16, y=7, 2) x=2, y=23;'3) cucremMa He HMEET peme-
BuA; 4) cHCTEMA HMeeT GeCKOHEYHO MHOrO PAa3/IMuHHX pemeHu, Kaxe
x—1
_3‘ ’
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JOe H3 KOTODHX MOXKeT GHTb BBIYHCIEHO MO (opMyse y==



Me YHONMAWHLIE 3HAMCHHS X 3a7m4210TCS TUPOHIBOALHO H BHUHCATOTCA

¢ BYIOI{HE 3HAUEHHA ¥, D) x== ac+bd __bc—ad
J0OTBETCTBYIOLINE ¥ — e y= 2T,

6) cuctema ne HMeeT pemieHud. 1208. 1) a = —2; 2) a =2, b % 2;
3) a=—2, b==2. 1209, a=10/13. 1210, |) x = —2f, y =T7f, 2 =4f;
2) x==2t, y=23t, 2=0; 3) x=0, y=+4 2=3f 4) x=0, y=4,
2=2t; b) x=21, y=>0¢ 2z=41, 6) x=4¢, y=2¢, 2=34 7) x=1,
y=>5¢f z=11f, 8) x=3f, y=4f, 2=11f; 9) x=0, y=1* 2=3%
10) x=(a+ Dt y=(1~a?)t, 2=-—(a-+1)¢ opu ycaoBun, uto
as- — | (ecau a==-—1, To Mo6Goe pellléHHE CHCTEMBI COCTOHT H3 TpPeX
yucea X, y, 2, TAe X, Y — Kaxkue YrofHo, a 2=x — y); I1) x = (b — 6) ¢,
y=Ba—2)t, z=(ab~—4)t upu ycaoBuy, ut0 @ #2/3 umm b6

ecat a=2/3 u b==6, 10 ¥, y OPOHSBOMBHE, a z==—?2)—x+2y);

12) x =3 — 2a)t, y=(ab~+1)¢, 2=3(b-+2)¢t npu ycaosuu, uTo
as=1/2 uam b= —2 (et a=1/2 1 b= —2, 10 X, ¥ NPOU3BOJBHH,
a z2==2(3y— x)). 1211, —12. 1212, 29, 1213. 87. 1214, 0. 1215, —29,
1216, 20°, 1223, —4. 1224, 180. 1225. 87. 1226, 0. 1227, (x—y) (y—2) X
X (2= x). 1229, 2a%b. 1230. sin2a. 1231. xyz (x — y) (y ~— 2) (2 ~— x).
1232, (a+b+c)(a®+ b2+ c?—ab~—ac—bc). 1234, 1) x=—3;
2) = —10, x;= 2. 1235, 1) x> 7/%2) ~6<x<—4. 1236, x =24,
,2=10, 1237 x=1,y=1,2=1,1238, x =2, y=3, z2=4.
1239. x=1, y=3, 2==5. 1240. x=13}7, y=8711—, z=_-14.;_.
b—;—c’y=a—b _a—c¢
a-b _b+e a-+c

5 ¥ g Z="p5—- 1244, CucrteMa wumeer

2o)—

y =21

1241, x =2,y =—1, 2 =1, 1242, x =

2 ’ 2 [

1243, x=

OeCKOHEUHO MHOTO peMIenHf, KaXIoe M3 KOTOPHX MOKeT OhHTh BHIYH-
cyego no dopuynam x =22 — 1, y=2z- [, rne uhcjIeHube HAYEHHS
Z 337210TCS [POM3BOJIBPHO M BHYHC/AIOTCS COOTBETCTBYMIOUIME 3HAye-
uus x, y. 1245, Cuctema ne uweer pewenudt, 1246, Cucrema He umeer
pemennt, 1247. 1) as= —3; 2) a= =3, b 5=1/3; 3)-a =—3, b=1/3,
1249, CueteMa HMeeT eJHHCTBEHHOE pellegHe: x =y =2 =0, 1250, Cu-
¢cTEMa uMeeT OECKOHEUHO MHEOFO DelueHiH, KaXA0e U3 KOTOPHIX MOXKeT
OBITb BEIYHCICHO 1o dopmynam X == 2f, y = —3f, 2 == b, r1e yuc’aeHnue
SHAYEHUS f 337210TCSA NMPOH3BOJNBHG M BBIUHCJSIIOTCS COOTBETCTRYIOLIHE
=HAYeHHs x, y, 2. 1251, a==>5, 1252, 30. 1253, —20. 1254, 0, 1255, 48,
1256, 1800. 1257, (b+c+ad)y(b—c—dy(b—c+d)y(b+c—d).
1288. (a+b+c+d(a+b—c—d)la—b+c—d)(a—b—cAd).
1269, (a4 o0+ c+d)(a—b+c—d) [(a—c)24 (b— d)?]. 1260. (be —cd)2.



