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UACTb MEPBAM
AHAJINTHHECKASI TEOMETPUS
HA TJIOCKOCTH

FATABA |

NMPOCTEHIIMUE 3AJAYH AHAJIUTHYECKON
' FEOMETPHM HA IJIOCKOCTH

§ 1. Ocs u orpesox ocu. KoopaunaTtsi Ha npamoi

Tpsmasi, na XoTopol BbIGpaHO NOJOXKHTEIbHOE HanpabjeHHe, Ha3bl-
paetcst ocbio. OTPE3OK OCH, OTPaHMYEHHBI KaKHMHU-HHOYb TouKamu A
B, Ha3BIBAeTCs HaUpaBJICHHbIM, €CAH CKa3aHO, KaKkas M3 3THX TOYeK CUHTa-
eTCA HaYaJloM OTpe3Ka, Kakas — KoHUoM. Hanpasienustii oTpe3aox ¢ Hada-

JoM A 1 KOHUOM B 0603HauaeTcs CHMBOJIOM A 3. BeaniiHoit HanpasieHHoro
OTpe3Ka OCH Ha3blBaeTCs ero ATHHA, B3sTasi CO 3HAKOM IIIOC, €C/IH HaNpapae-
nye orpe3xa (T. e, HanpaBJeHHe OT Hauajla K KOHIY) COBNARaeT C ROAOKH-
TeJIbHBIM HanpaBJeHHeM OCH, M CO 3HAKOM MHHYC, €CJIH 3T0 Hanpap/eHne
FIPOTHBONOJOXKHO NOJIOKHTEAbHOMY HanpaBleHHio ocH. Beiuuynua orpesxka
AB o6o3nauaercss cuMBOJOM AB, ero aauna — cumsoiom |AB]. Ecan
Touxn A ¥ B COBNAJAIOT, TO ONpefielisieMpit HMH OTPE30K Ha3HIBAETCS HyJAe-
BLIM; OUEBUAHO, B 9TOM c¢iydyae AB=BA=0 (nanpapnenne HYJeBOro OTpE3-
Ka CJAEeLYeT CYHTAThb HeoTpejeJleHHbIM)

[lycts pana npousposinhas npsimasi a. BuiGepeM HeKoTophili 0TPe3oK
B KaueCTBE eJIMHUILI H3MEDEHHS JVINH, HA3HAUHM HA NPAMON @ IIOJOXKHTe I b-
HOe HanpaBieHue ([oc/e YETO OHa CTAHOBUTCH OChiO) *) M OTMETHM Ha 3TOH
npamoil 6ykBoii O Kakyw-HHOYAb Touky. Tem cambid Ha npsamoi a Oyjer
BBe/lCHA CHCTEMAa KOOPAHHAT.

Koopauuatoit moGoit Toukd M npsmoit a (B ycraHoBJeHHOIT cuHcTeMe
KOOpAMHAT) HA3bIBAETCA YHCAO X, PaBHOe Besuuihe orpeska OM:

x=0M.

Touka O HasbiBaeTcs HayajJOM KOOPJAMHAT, ee¢ cOOCTBeHHas KOOpAHHATA
paBHa HyMo. B faneHefiiiem cumBoa M (x) osnavaer, uto TouKa A umeeT
KOOpPJAMHATY X.

Eciu My (x)) 1 M, (x,) — RBe npon3BoJbHLIE TOYKH NpsAMOR 4, TO
dopmyaa .

MM g=xg—x;

BBIpaMaeT BeJIHUHMHY oTpeska MM, dopmyna
[Mi Mgl =|x—x4
BbIpa2X(aeT ero AJAHHY.

*) OObuHO HA uYepTEXaX Y FOPU3OHTAJABHMLIX OcCell NOJOXUTEJLHBIM
Ha3HaYaeTCsi HanpaBJeHHE CJIeBa Hanpaso.
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1. [locrpours Touku A(3), B(5), C(—1), D(23),
E(—3/7, F(V'2), H(—V'5).

2. TlocTpouTs TOYKH, KOOPAMHATH KOTOPBIX YAOBJETBO-
paoT ypapHerusMm: 1) [x]|=2;2) |x—1|=3; 3)|l—x|=
=2; 4) |2+x]|=2.

3. OxapakTepnsoBaTb IeOMETPHYECKH DAcHOJOXKEeHHe TO-
YeK, KOOPAHHATHI KOTODHIX YAOBJIETBOPHAIOT HEPABCHCTBAM:
D x>2; 20 x—3<0; 3) 12—x<0; 4) 2¢—3<0;

B) 3x—5>0; 6) 1<x<3 7) —2<x<38) =5 >

>0, 9) 2l 109 <o 1) i
12) x*—8x+415<0; 13) x*—8x+415>0; 14) x4+ x-—
— 12> 0; 15) #*+x—12<0.

4. Onpenenutd Bequunny AB u aauny |AB| orpeska,
sagannoro toukamu: 1) A@B)u B(11); 2 ABYu B(2); 3) A(—1)
i BB(3) 4) A(—5) u B(—3); 5) A(—1) u B(—3); 6) A(--T)
u B(=9H). .

5. Brlugcauts KoopAuHaty Toukd A, ecAM H3BEeCTHLL
1) B(3) u AB=5; 2) B(2) u AB=—3; 3) B(—1) u BA=2;
4) B(-—5) u BA—-—S 5) B(O) u lABl—2 6) B (2) u |AB|=3;
7) B(—1) u |AB|= 5 8) B(—b) u |AB|=2.

5. OxapaKTepusoBaTb reoMeTpHYeCKH  pacrhoJsioKeHHe
TOYEK, KOOPAMHATHL KOTOPBIX YJOBJETBOPSIOT CJ/IeAYIOULHM
HEPABEHCTBAM:

) x<l; 2) k[>2; 3) k<2; 4) =23 5) lx—21<3;
8) x—5I<<l; 7)) x—1122;  8) lx—=3I=1;  9) Ix+11<3;
10) [x+2|>1; 1) x5l 12) Ix+11=2.

7. Onpenenuts orHowenune A=AC/CB, B koropoM Touka C
IenuT o1pesok AB npu crenyiomux paumsix: 1) A(2), B(6)
uC4);2)A@2), BA) nC(7); 3 A(—1), BO)uC(3); 4 A(1),
B(13) u C(5); B A(B), B(—2) u C(-H).

8. Hauwt tpu touru A (—7), B(—1) u C(l). Onpegeaurs
OTHOUIEHHE A, B KOTOPOM KaXx/Jasl U3 HHUX JeJIUT OTPe3oK, orpa-
HUYEHHBI IBYyMS JAPYCUMH.

9. Onpegenutb otHowwenne A=M,M/MM,, B xoropom nau-
Hasg Touka M (x) menur orpesok M, M,, orpaHHYeHHBIH AaH-
HeIMH TouKaMH Mi(x)) u My(x.).

10. Onpepenuts KoopauHaty x touku M, pensuefi orpe-

30k M;M,, orpanuyenuntil ganunimu Toukamu My(x;) u My(xs),
B JRaHHOM oOTHOWeHHd A(RA=M M/MM,).

11. Onpenenants KOOpAMHATY X CepelHHBI OTpe3Ka, orpa-
HUYEHHOTO ABYMst AalHbiME TouKaMu Mi(x;) u M,{(x;).
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12. OnpefenuTs KOOPAMHATY X CepelHBLI OTpe3Ka, orpa-
HHYEHHOTO JABYMS JIAHHBIMH TOUKaMHU, B KaXKIOM M3 CJeaylo-
mux cayuaen: 1) A(3) u B(5); 2) C(—1) u D(5); 3) Mi(—1)
n My(—=3); 4) Pi(—5) u Py(l); 5) Qui(3) n Q:(—4).

13. Onpenenuts KOOpAUHATY TOYKM M, eclH H3BeCTHEI:
1) My@3), Mu(7) u A=MM/MM,=2; 2) A(2), B(—5) u A=
=AM/MB=3;3) C(—1),D(3) u hA=CM/MD=1/2; 4) A (—1),
B@)YnA=AM/MB=—2;5) A(l), 5 (—3) uA=BM/MA=—35;
6) A(—2), B(—1) u A=BM/MA=—1/2.

14. Haunt ase touku A (5) u B(—3). Onpenennts: ,

1) xoopaunaty Toukn M, cnMMeTpuyHOH TOYKe A OTHO-
CHTEJIbHO TOYKH B;

2) goopauHaTy TOYKH N, CHMMeTpHUYHOH Touke B oTHO-
CHTeNBHO TouKU A.

15. Orpesok, orpanHuueHHerfi toukamu A(—2) u B(19),
paszenieH Ha TpH paBHble yactd. OnpefieuTh KOODAMHATHI
TOYEeK JesIeHHst.

16. Onpenenuth KoopauHathl KoHUoB A u B oTpeska,
KoTophlii Toukamu P (—25) n Q(—9) pasjeseH Ha TpH pas-
Hble YacTH.

§ 2. JlekapTeBbl NPSAMOYrOJbHbIE KOOPXHHATHI
Ha NJOCKOCTH

JlekapToBa NpAMOYroJibHasi CHCTeMa KOOPAMHAT onpefiesisieTcss 3afa-
HHeM JHHEHHON eIMHALE JJ15E H3MEePEeHNUs JJIMH H JABYX B3aHMHO NepneHRUKY-
ASPHBIX OCeH, 3aHYMePOBaHHbIX B KaKOM-HUGYIb TNOPsLKe.

Touka nepeceueHus ocell HashiBaeTcsl HauyajoM KOOPAHHAT, a CaMH
OCH —KOODJAHHATHbIMH oOCsiMu. [lepBast n3 KOOpAMHATHEIX oOcelf Ha3H-

BaeTcsl ochbio abCLHCC, a BTOpasfg—oCLIO Op- o
JMHAT.
Hauano koopaunat oGozHauaeTcss OyKBOH My V4

0, ocy abecunce —cumsoioM Ux, ocb OpAMHAT—
cumBosioM Oy.

Koopannatamp npou3BoabHOH To4KH M
B 3aJaHHOH CHCTeMe HAa3bIBAIOT YHCJIE

x=0M,, y=0M, 7 My
(puc. 1), rae M, u M, cyTb NPOEKLHH TOYKH —7
M na ocu Ox n Oy, OM, o6osnayaeT BeJIHUHHY Puec. 1

orpeska OM, ocu abcumce, OM,— pennun-

sy otpeska OM, ocu opaunar. Yucao x na-

smBaeTcH abcuuccoll ToukH M, uMca0 y—opauHaTofi 95TOW 3Ke TOUKH.
CumBosnl M (x;y) oGoanauaer, uTo Touka M mnmeeT abcuuccolf ymcao x, a
OpAMHATOH uHCJO Y.

Ocpb Oy paspensieT BCIO IVIOCKOCTH Ha ABe NMOJYIJIOCKOCTH; Ta H3 HHX,
KOTOpast pacnoJIoKeKa B NMOJOXKUTEIbHOM Hanpapienun oclt Ox, Ha3bIBaeTcA
npasoil, Apyras — Jepoii. ToYHO Tak ke ocb Ox pasiensier NJIOCKOCTh Ha
JIBe NOJIYIWIOCKOCTH; Ta H3 HHX, KOTOPas pacno/oXeHa B NOJOKHTENLHOM
nanpasienun ocH Oy, HasbiBaeTcs Bepxneli, Apyras HEXHef.



OGe KOODJHHATHLIE OCH BMECTe Pa3fe/ifitoT TWIOCKOCTH Ha 4eTbipe der-
BepTH, KOTOPHIE HYMEDPYIOT MO C/ACAYIOWIEMY TPaBWIY: NepBell KOOpAUHAT-
HOR 4eTBEPTHIO Ha3biBaCTCA Ta, KOTOpad JICIKHT OKXHOBPEMEHHO B npaBoﬁ UuB
BepXHell NOJYIVIOCKOCTH, BTOPOf — JieMamiast B JIeBOH M B BepXHel moay-
VIOCKOCTH, TPeTheil — JeKamas B JeBoil B B HHXKHeH! NOJYIVIOCKOCTH, YeT-
BepTofi — JieKallasn B Npasoil u B HHXHel noayn/iockocTd.

17. Tocrpouts Touku A(2; 3), B(—5; 1), C(—2; —3),
D (©; 3), E(—5; 0), F(—1/3; 2/3).

18. Hafitu xoopaunaThl npoekunid Ha ocb abCHHECC TOYEK
A©; —3), B@3; —1), C(—5; 1), D(—3; —2), E(—5; —1).

19. Hailitu xoopiuHathl npoekuuil Ha OChb OPAMHAT TOYEK
A(—=3; 2), B(—5; 1), C(3; —2), D(—1; 1), E(—6; —2).

20. Halitu KoopAuHaThl TOYCK, CHMMETPHUYHLIX OTHOCH-
reanuo ocH Ox toukam: 1) A(2; 3); 2) B(—3; 2); 3) C(—1;
—1); 4) D(—3; —5); 5) E(—4; 6); 6) F(a; b).

21. Ha#itu KoopamHathl TOYeK, CHMMETPHUYHBIX OTHOCH-
tesbHo ocu Oy toukam: 1) A(—1; 2); 2) B(3; —1); 3) C(—2;
—2); 4) D(—2; 5); 5) E(3; —95); 6) F(a; b).

22. Halith KOOpIMHATHI TOYEK, CHMMETPHYMBLIX OTHOCH-
TeJbHO Hauasna Koopaunat 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).

23. Haiitu KoopauHaTthl TOYEK, CHMMETPHYHBIX OTHOCH-
TeJbHO GHCCEKTPHCHI NEPBOrO KOOPAMHATHOIO YIVia TOYKaM:
1) A(2; 3); 2) B(5; —2); 3) C(—3; 9).

24, HailltTu KoOpAMHATH TOYEK, CHMMETPHUUHBIX OTHOCH-
TeJbHO GHCCEKTPUCH BTOPOTO KOOPAHHATHOrO yrjla TOYKam:
1) A(3; 5); 2) B(—4; 3); 3) C(7; —2).

25. OmnpenenuTs, B KaKHX 4eTBepTAX Moxer ObiTh pacno-
Jokena touka M (x; y), ecau: 1) xy>0; 2) xy<<0; 3) x—y=0;
4) x+y=0; 5) x+y>0; 6) x+y<<0; 7) x—y>0; 8) x—y<<0.

§ 3. Hoasphbie KOOPAHHATHI

Monspnas cucreMa KOOPAMHAT OonpeletseTcs SaflaHHeM HEKOTOpOH Tou-
ku O, HaswBaeMol [10JICCOM, HCXOISIETO U3 3TOM TOUKH Jyua OA, HasbiBae-
MOTO NOJISIPHOA OCbIO, U MacwTtaba Ais u3Mepenns aiuH. Kpome Toro, npu
3aJaHUH HOASIPHON CHCTEMBE IOJIKHO OLITh CKa3aHo, KaKHe II0BOPOTHI BOKPYT
touk# O CHUMTAIOTCH MOJIOMHTENbHHIMA (HA yepTexaX OOBIYHO MOJIOKHTEAb-
HLIMH CUMTAIOTCSi MOBOPOTHL NMPOTUB 4acoBOH CTPesiKHM).

[Mo/ispHEIME KOOpAMHATAMH NPOU3BOJABHOH TOUKH M (OTHOCHTE/BHO
3ajlaHHOll CHCTeMbl) HasbiBalotcsi uucia p=O0OM n 0= /AOM (puc. 2).
Yron © npa 3ToM caejyeT HOHUMATHL TaK, KaK NPHHATO B TPUTOHOMETPHH.
Uneno p HasuiBaeTcsd nepBofi KOOPAMHATOH, WM MOJNAPHBIM paguycom,
uucno O — BTOpofi KOOpAMHATON, MAM noJapHHM yriaom Toukn M (9 ua-
3LIBAIOT TaKXKe aMIJINTY10#) *).

*) 3jecs OM c6o3nauaeT KJ U HY OTpe3Ka, NOHHMAEMYIO, KaK B aJie-
MeHTap HOl reomeTpur (1. e. aGcomoTHO, 6e3 yuera sHaka). ¥ norpebanis Go-
Jee rpoMosAKuil cuMbos [OM | B RaiHOM cayyae HeT nafOOHOCTH, IOCKOABKY
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Cumsoa M (p; 0) o6osnauaet, 4to Touka M uMeeT NoAApHbLIE KOO AHNA.
TH 0 1 6.

Tloasipuplit yron 0 umeer GeCKOHEUHO MHOTO BOSMOXHLIX SHAYEHMH
(oTMuatouixcs APYT OT APYra Ha BEJIHUMHY BUJA + 21X, rje A — Lesa0e
TNOJIOXUTENLHOE UHC/I0). 3HaueHue mOJAp-

HOTO YIVIa, YIOBJETBOpSIOIEE HepaBeHCT- M
BaM — < 0<--7, Ha3HBACTCA TVIABHLIM, 2

B cryuanx oHOBpEeMEHHOrO paccMoT-
peHusl IeKapTOBOH M NOMAPHOH CHCTEM KO-

OpPAHHAT ycJoBuMcA: 1) mHoJb30BaThes OA- g \,
HHM H TeM 2Ke MacwitaboM, 2) npH onpele- g 4
JIEHHH TOJSPHBIX YIJIOB CUUTATh NOJIOMH-

TeJIBHBIMH TOBOPOTH B TOM HalNpaB/jeHHH, B Puc. 2

KaKoM cJefyeT BpauiaTbh HOJOXKHTEIbHYIO

NONyOCk a0CIHCe, YTOOB KPaTUAfilIHM NYTEM COBMECTHUThL ee C MOMOKHTe b=
HOft FIOMyOCBIO ODAHHAT (TaKHM O6DAa30OM, €C/Iu OCH AeKApTOBCH CHCTEMBI
HaXOAATCA B OCBIYHOM PACTIOJIONKEHHH, T. €. ocb OX HampaBs/eHa BAPaBO,
a oce Oy — BBepx, TO H OTCYET MOJSIPHBIX YIVIOB JOMMKeH GLITh OOEIUHBIM,
T. €. MOJOXHTEJNbHBIMHE C/IERYeT CYHTATh T€ YIVIB, KOTOPHIE OTCYHTHIBAIOTCS
NPOTHB 4acOBOH CTPeJIKH).

TlIpu 3TOM yC/I0BUM, €C/IH MOJIOC NMOJISIPHONR CHCTEeMB! KOODAMHAT COBMa-
JlaeT ¢ HavaJoM JAeKapTOBBIX NPAMOYTOJBHBIX KOOPJAHHAT, a MOJIAPHAA OCh
COBNAafaeT C MOJOXKATENBHOR NONYOChIO a6CLHCE, TO MePeXOof OT MOJsAPHBIX
KOOPAHHAT NPOH3BOJLHONR TOUKH K JIeKapTOBbIM KOOPAMHATaM TOIi JKe TOUKE
ocyuiecTBasgerca no (GopMysaM

x=pcos B, y==psinb,

B aroM xe cayyae ¢opMy/nt
p=V ¥ s tgo =4

ABAs0TC GOPMYTaMH MEPEXola OT AEKAPTOBHIX KOODAMHAT K TONADHBLIM.

TIpH oZHOBpEMEHHOM PpAacCMOTPEHHH B JajbHellieM ABYX HOAAPHBIX
CHCTEM KOOPJAMHAT YCAOBHMCSH CYHTATH HAnpaBJeHHE MOJOXKUTSIBHLIX IOBO-
pOTOB ¥ MacwiTtal J/st 06enx CHCTeM OAHHAKOBBIMH.

26. IlocTpoutb TOUKH, 3ajaHHble NOJSPHLIMH KOOpAMHA-
tamu: A (3; n/2), B(2; n), C(3; —n/d), D(4; 22/7), E(5; 2)
u F(l; —1) (ans touex D, £ u F BHIOJHHUTL [OCTPOEHHE
NpUGJIMKEHHO, NONb3YACh TPAHCIOPTHPOM).

27. Onpejgenutp MOJNSPHblE KOOPAHHATHI TOYEK, CHMMET-
PHUHBIX OTHOCUTENbHO MHOJSIPHOH ocu ToukaM My(3; n/4),
My(2; —n/2), My(3; —n/3), M, (1; 2) u M (5; —1), 3amaHubM
B MOJAPHOH cHCTeMe KOOpJHMHAT.

28. Onpegeaurb 0oJApHblE KOOPAUHATHI TOUEK, CHMMET-
PHYHBIX OTHOCHTE/bHO noJmoca Toukam M, (1; n/4), My(5; n/2),
My(2; —n/3), M (4; 5n/6) u M (3; —2), 3a1aHHBIM B HOJISIPHON
cHCTeMe KOOPJHMHAT.

Toukn O u M paccMatpHBaOTCa KaK APOU3BOJIbHBIE TOUKH MIOCKOCTH, 4 He
KaK TOUKH HeKoTopoil oci. [Tofo6HOE ynpoOIeHHe CHMBONUKA B aHANOTHY-
HBIX CJYYasX uacto Aesaercsl H JaJjblie,
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29. B noasipnoil cucteMe KOCPAMHAT AAHBl JABE BEpLIHHEBI
A(3; —4n/9) n B(5; 3n/14) napaanenorpamma ABCD, Touka
nepeceyenusi AHaroHajeil KOTOPOTO COBMAajaeT C TOJIOCOM.
Onpezennth ABe Apyrue BepllNHBl 3TOr0 NapaJluiesiorpamma.

30. B nonaproit cucreve KoopAuHat aadbl Touku A (8;
—2n/3) n B(6; #/3). BbluncanTh nNOJSpHBIE KOOPIAWHATHE
cepefMHBl OTpe3Ka, coeiuHswIlero Toukn A u B.

31. B nondpHoli cucteMe KOOpAMHAT Aanml TOUKH A (3;
n/2), B(2; —n/4), C(1; =), D (5; —3n/4), E(3;2) u F(2; —1).
TNonoxuTesbHOE HamnpaBlieHHe NOJSPHOR OCH HM3MEHEHO Ha
npotuBono/okHoe. OnpenesuTs NOJNSPHLIE KOOPAUHATH 381aH-
HbIX TOUEK B HOBOH CHCTEME.

32. B noasipHoii cucreMe KOOpAWHAT AaHbl TOukn M,(3;
n/3), My(1; 2n/3), My(2; 0), M (5; n/4), M, (3; —2n/3) 1 M(1;
117t/12). TlonsipHas ocb NOBepHyTa TaK, YTO B HOBOM MOJO-
JXEHHH OHa NPOXOAMT uepe3 Touky M;. Onpenenurb Koopiu-
HaThl 3aJaHHbIX TOYeK B HOBOH (TMOJsSIpHOM) cHCTeMe.

33. B nonspHOHN cucremMe KoopamHaT jJaHel Toukn Mq(12;
4n/9) m My(12; —2n/9). Bbluucjntb MoJisipHbie KOOPAMHATHI
CepellMHbl OTpes3kKa, coeiuHswllero toukn M; u M,.

34. B nosspuo#t cucreme KoopaMHAT AaHbl TOUKH M;(ps;
0,) nu M,(ps; 0,). Beuncauts paccrosinne d MeXay HHMH,

35. B mnoaspHONl cucreMe KoopAauHaT jaHel Touku M;(5;
7u/4) 1 My(8; —n/12). BoluucanTs paccTosnue d Mexny HHUMH.

36. B noaspHoit cucteMe KOOpPAMHAT JaHbl JBE CMeXKHbie
BepIUMHLL KBaapaTa M;(12; —n/10) u My(3; n/15). Onpegenutsb
€ro nJolanb.

37. B nonspHOM cHCTeME KOOPIAHHAT HaHbl JBE NPOTHBEO-
NOJIOXKHLIE BepHIMHEI KBajpara P(6; —7n/12) n Q(4; =n/6).
Onpefenuth ero nJuouwanb.

38. B mosnapHOH cucTeMe KOOpPAMHAT NaHbl [BE BepIIMHEL
npaBHJbHOTO Tpeyroibhuka A (4; —an/12) u B(8; 7n/12).
Onpezennte €ro miaomajp.

39. Onua n3 Bepwmu Tpeyronbiika OAB HaxopuTcs B No-
Jioce, nBe Apyrue cyThb Touku A (p;; 0;) u B(p,; 0,). Boiumc-
JIUTh NJCLIaAb 3TOTO TPEYyrOJbHHKA.

40. Onsa u3 BeplnH Tpeyroabhuka OAB maxoputcs
- B nosoce O, npe npyrue cyte Touku A (5; n/4) u B(4; n/12).
BriuncauTth niowans 210ro TpeyroJbHHKaE.

41. BouncauTe nJomMaib TPEYroJbHHKA, BepIUMHLI KOTO-
poro A (3; n/8), B(8; 7n/24) u C (6; 5n/8) 3ajanbl B noJspHbIX
KOOpJHHAaTax.

42. Tlomoc nossipHOl CHCTEMBbl KOOpJMHAT COBN2LaeT C Ha-
YaJioM JAEKapTOBbIX NPSAMOYTOJbLHBIX KQOPAMHAT, & NoJispHas
CCb COBNajaeT ¢ NOJCKHTENbHCH noayocblo abcuucc. B no-
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JISipHCH cucreMe KGopAuHAT ZaHbl Touku M (6; n/2), My(5; 0),
My(2; w/dy, M (10; —=n/3), M(8; 2n/3), M (12; —n/6). Onpe-
NeJUTh [EKapTOBbl KOOPHMHATHL STHX TOYEK.

43. Tomoc noJspHOl CcHCTeMbI KOOPAMHAT COBMAZAeT
C HayaJoM AEKapTOBBIX MPAMOYTOJbHBIX KOOpJAMHAT, & Mo-
JAsipHas Ocb COBNajaeT C MOJOXKHUTeNbHOH mMoJayocblo abc-
nuce. B gekapToBoll npAMOYrOMBHOM CHCTEMe KOOpAMHAT

nanst_touks M, (0; 8), M,(—3; 0), My (V'3; 1), M, (—V'%;
—V'2), M, (1; —V 3). Onpenenurs no/sipuble KOOPAUHATHL
3THX TOUEK.

§ 4. Hanpasaenuntii orpesok. ITpoekums orpeska
HA BPOH3BOABLHYIO OCb. [ POSKLMY OTPE3KA HA KOOPJAHHATHDIE OCH.
JAauHA M NOJAPHBIA yroa oTpeska.
PaccTosnue Mexay ABYM# TOUYKaAMH

IMpsaMonuueliHbil OTPE30K Ha3LIBAETCH HANPABACHHLIM, €CJH YKAa3aHO,
Kakas H3 OTpaHHYHMBAaIOIHX ero TOYeK cuuTaeTcs HAayajoMm, Kakas —
KoHIoM. HanpasJsenusii 0Tpe3oK, UMEIOUHH TouKy A CBOHM Hauajaom
¥ To4Ky B xoHuom (puc. 3), oBosnauaercss cumsosom AB (T. e. Tak
Ke,. Kak oTpe3ok ocH; cM. § l). [auna wmanpasiaenHoro otpeska AB
(npu 3agaHHOM MacuITabe) 0603HAUaETCA CHMBOJIOM B
|AB| (uam AB; cM. cHocky Ha c. 8—9).

IMpoexnuelt orpeska AB Ha ocb u Ha3nBaeT-

€Al YHCJIO, PaBHOe BequnuuHe oTpe3dka AyB;ocu u,
rae Touka Aj apjamercs npoexuueidl touku A Ha
ochb u,a By—npoexuueldl ToukH B HA 3Ty Ke OCh.
IIpoexuust orpeska AB Ha ock u ofo3Haya- A
erca cumsosaoMm 1np, AB. Ecian Ha nmaockoctH 3a-
JaHa cHCTeMa AeKapTOBbIX NPAMOYTOJIEHBIX KOODIH- Puc. 3
HaT, TO NpoeKuust oTpeska Ha och Ox ofoaHaya-
eTcsi cuMBOJIoM X, ero npoekius Ha ocb Oy—cumBosoM Y.
Ecsu u3BecTHB KoopauHaTst Touek My (xy; y1) ¥ Mz (¥ %), TO
npoekuan X W Y HanpapsenHoro otpeska M A, HA KOOpAMHATHBIE OCH
MOTYT ObiTb BLIUHCAEHBI IO dopmyaam

X=xs—x;, Y =ys—Yy1.

Taxum o6pasoM, 4ToOb! HafiTy MPOEKUHH HANPaBACHHOTO OTpPE3Ka Ha KO-
ODAHHATHLIE OCH, HYXXHO OT KOODAMHAT €ro KOHLE OTHATh COOTBETCTBYIO-
Iy¥e KOODAHHATH Hayana.

Yroa 8, Ha KOTOpbif HYMXHO [OBEpPHYTh MOJIOXKUTEAbHYIO MOJY-
ocb Ox Tak, 4TOOB! ee HampaBJeHHe COBNAIO C HaNpaBJCHHEM OTPe3Ka

MiM,, Ha3biBaeTCH MOJSPHBIM yrioMm oTpeska MiM,.

¥ron 0 moHumaercst, Kak B TpHroHoMeTpuu. COOTBETCTDEHHO 3TOMY
6 umeeT GeCKOHEWHO MHOIO BO3MOXHBIX 3HAYEHHH, KOTOpbie OT/iHua-
I0TCA JApyr OT Jpyra Ha BeJMYUHY BuAa + 2nm (rae n— uesoe mo-
JIOXKHUTEAbHOE 4HCI0). [J1aBHBIM 3HaueHHeMm MOJAPHOLO Yrjia Hasbl-
BaeTCi TO #3 €ro 3HaYeHu#, KOTOpoe Y/IOBJIETBOPAET HEDPABEHCTBAM

—n< 0t
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Dopmynbl
X=dcos0, Y=dsin0
BHIpaXaioT NPOCKIHH IIPOM3ROALUCrO OTPESKA Ha KOOPAHHATUHE OCH
yepes ero LAMHY ¥ noasipHuit yroa. OTCiofa KE BHITEKalOT GopMYJsl
— X Y
d= VX2~f~Y2, €08 0 = — e , Sin 0 ——,
»VXZ_%_YZ sz_}_yz

KOTOpHIe BLIPAXaloT JJHHY H NOJAPHHA Yroll OTPE3Ka yepes ero Tpoek-
LLHH HA KOOpAMHATHEE OCH.

Ecan mwa naockocTH Aann ase TouKH My (x1; yy) B Ma (x3; yg), TO
pacctosune d Mexily HHMH onpenensercs dopmyJof

d=V (ra—x1)*+ (ya—01)*

44. BriyncauyTbh NPOEKUHIO OTpe3ka Ha OCh #, €CAM JaHKl
ero anuna d H yroJ ¢ Hakjgoua K ocu: 1) d=6, o=n/3; 2) d=6,
p=251/3; 3) d=7, ¢=n/2; 4) d=b, ¢=0; b) d=5, ¢=m;
6) d=4, ¢=—n/3.

45. TloctpouTbh Ba uepTeXke OTPE3KH, HCXOAfILKE M3 Ha-
YaJla KOOpJMHAT, 3Has MX NPCEKILHH Ha KOODAMHATHBIE OCH:
1) X=3,Y=2;2) X=2, Y=—05; 3) X=—05, Y =0; 4) X=—2,
Y=3; 5) X=0, Y=3; 6) X=—5, YV=—1.

46. llocTpouth Ha deprerke OTPE3KH, HUMEIOUIHE HAUaJOM
rouky M (2; —1), 3Has HMX DpPOEKLHUH HAa KOOpHUHATHBIE OCH:
1) X=4, Y=3; 2) X=2, Y=0; 3) X=—3, Y=1, 4) X=—4,
=—2; b) X=0, Y=—3; 6) X=1, Y=—3.

47. Hanm touku My(l; —2), My(2; 1), M(5; 0), M,(—1;
4) n M, (0; —3). Haiits npoexuuyn Ha KoOpAHHATHBIE OCH CJle-
aywomux orpeskos: 1) MM,; 2y MMy, 3) M M,, 4) M, M,.

48. Hannt npoekunn X=5, ¥Y=—4 orpeska M;M, Ha Ko-
ODAMHATHLEIE OCH; 3Hasl, YTO ero Hayato B touke M,(—2; 3),
HafiT# KOOPJNMHATH €ro KOHIIA.

49. Hawpl npoekunit X =4, Y=—5 orpeska AB Ha xo-
OpIMHATHBIE CCH; 3Hasl, YTO €ro KoHel, B Touke B({I; —3),
Ha#iTH KOOpJAMHATHI ero HauaJja.

50. Tlocrponth Ha YepTerke OTPE3KH, HCXONSIINE H3 Ha-
yaJa KOOPJAMHAT, 3Hasl aauny d ¥ modsipHeil yroa 0 xaxkuoro
u3 Hux: 1) d=>5, 0=n/5; 2) d=3, 0=5xn/6; 3) d=4, 0=—n/3;
4) d=3, 0=—4n/3.

51. TlocTpoliTh Ha 4YepTeXKe OTPE3KH, HMEIOULME HaYaJioM
touxky M (2; 3), 3Hasi AIMHY H NOJAPHBIT YTOJI KaXA0ro U3 HHX:
1) d=2, 6=—u/10; 2) d=1, 8=n/9; 3) d=5, 8=—n/2 (xo0p-
IHHaThl TOUKM M J1exapToBbi).

52. BruMcanTb NMPOEKIHH HA KOOPIHHATHBIE OCH OTpE3-
KOB, 3Haa AJAuHY d M nodspHeifl yron 0 KaXaoro u3 HHX:
1) d=12, 0=2n/3; 2) d=6, 0=—a/6; 3) d=2, 0=—n/4.

53. Ilaunl IpoeKuHH OTPE3KOB Ha KOOPAHHATHBIE OCH:
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1) X=3, Y=—4; 2) X=12, V=5; 3) X=—28, Y==6. Boluuc-
JHUTb JANHHY KaKHOro M3 HHUX.

54. Jlaupl TpOEKUMH OTPE3KOB HAa KOOPAHHATHBIE OCH:
)y X=1, Y=V3, 2 X=3V2, Y=—3V9 3) X=
=—2)/3, Y=2. Bouucautp AduHy d u NOJAPHBI yroJa
0 kaxnoro M3 HHX.

55. Hausl Touku M, (2; —3). M, (1; —4), M, (—1; —T7)
u M, (—4; 8). Bbluucauth AJUHY M HOJSPHBIA yroa cJe-
aylomux  orpeskos: 1) MM, 2) MM, 3y MM,
4 M,M,.

56. [lnuna d orpe3ka paBHa b, ero npoekuus Ha OCb
abcuuce pasHa 4. Halty npoekmuio 3T0ro OoTpeska Ha OCh
Op/AMHAT TIPH YCJOBHH, YTO OH 00pas3yeT C OCbI0 OPAMHAT!
1) ocrpeift yroa; 2) tynoft yroa.

57. Inuna orpeska MN passa 13; ero Hawajo B TOY-
ke M (3; —2), mpoekuus Ha ocb albcuucc paBHa —I12.
Ha#itu KoopauHaThl KOHIIA 3TOTO OTpe3Ka HpPH YCJOBHH,
4TO OH ofpasyeT ¢ ocbio OpAHHAT: 1) ocTpellt yroa; 2) Ty-
no# yrouJ. o

58. mna orpeska MN paBHa 17, ero KoHell B TOuKe
N (—7; 3), npoexuuss Ha ocb opaunat pasha 15. Hafiru xo-
ODHHHATHl Hauaja 3TOrO OTPE3Ka MpPH YCJIOBHH, HYTO OH
obpasyer ¢ ocplo abcuuce: 1) octpoiii yro.n, 2) T1ynoi yroua.

59. 3mas npoexuun X =1, Y= —}/3 orpeska Ha Ko-
Op/AMHATHbIE OCH, HAHTH €ro NpPOeKHHI0 Ha OChb, KOTOpas
cocrasasier ¢ ocslo Ox yronm 0=2m/3.

60. aubt nse touku M, (1; —5) u M, (4; —1). Haiitu
npoekuuio orpeska MM, Ha ocb, koropas coCTaBJafAeT
¢ oceio Ox yroa 0= — m/6.

61. Jaunl ase touku P (—5; 2) u Q(3; 1). Haiitu npoek-
muio orpeska PQ Ha ochb, Koropasi cocraBhaser ¢ ocbio Ox

yron 0=arctg —g—

62. dauwr ase touka M, (2; —2) u M,(7; —3). Haiitu
npoeKIuio orpeaka M, M, Ha OCb, NPOXOAANLYIO qepes TOYKH
AB; —4), B(—T; 1) T HanpasaeHuyio: 1) or A Kk B;
2) or B x A.

63. Haust Touku A (0; 0), B(3; —4), C(—3; 4), D(—2; 2)
u E(10; —3). Onpemenutp paccrosinue d Mexny TOUKAMH:
DAuB;2Y)BuC;3AuC;49CubD;5AuD;6)DunkE.

64. [dausl aBe cmexuble BepwHel KBagpara A(3; —7)
u B(—1; 4). Boiunciuth ero miomans.
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65. lapw 1Be DPOTHEOHOJOXKHBIE BeplilEBl KBazpaTa
P(3; b) u Q(l; —3). Boiuncants ero miciualp.

66. BoiuucanTb njowaib NpaBHILHOTC rpeyronb}xm(a, ase
BeplIuHBl Kotoporo cyte A(—3; 2) u B(i; 6).

67. Hdanw tpu Bepmmnn A (3; —7), B{( o, —T7), C(—2; 5)
napannenorpamma ABCD, uerBepras BepinHa Koroporo D
nporusonosoxxua B. OnpelennTs IJAMHB auaroHajef 3T0ro
napaJsesorpamMma.

68. Cropona pomba paBHa 510, mBe ero MpOTHBOTINJIONK-
HEle BeplMHBI cyTb To4kH P(4; 9) 1 Q(—2; 1}. Briuncauts
nJaollafb 310ro pomba.

69. Cropona pomba pasna 5)/2, iBe ero npoTHBOMOIOMX-
BB BepulnHbl cyThb TOouku P (3; —4) u Q(I; 2). Bouucaurs
JJIHHY BBICOTBI 3TOFO poméa.

70. Iloxasarb, g0 T0uKH A (3; —5), B(—2; —7) n C(18; 1)
JIeXKaT Ha OFHOH NpaMOil.

71. Hoxasars, 410 TPEYroJbHHK C BepilnHaMH ALy 1),

Aq(2; 3) u A4(5; —1) npsMOYroibHBI,

72. Hokasars, uro touku A(2; 2), B(—1; 6), C(—5; 3)
n D(—2; —1) sipasilorcs BeplUMHaMH KBajpaTa.

73. Onpenenuth, ecth JH Cpeil BHYTPEHRHX YTJIOB Tpe-
yroabHuka ¢ Beptumnamu My(1; 1), My(0; 2) n My2; —1)
Tyno#t yroa.

74. Jloxasatb, YTO BCe BHYTPEHHHE YIJIbl TPEYTOJbHHKA
¢ sepumHamn M (—1; 3), N(1; 2) u P(0; 4) ocrpue.

75. Bepumnbl TpeyrosibHuka cyth Toukn A (5; 0), B(0; 1)
n C(3; 3). Brluucauts €ro BHYTPeHHHe YIVIBL. B

76. Bepliunnl TpeyroJbHHKa CyTb TOYKH A(—V'S;

B(0; 2) u C(—2)/'3; 2). Buiunc/auTh €ro BHEWHHH yroa npu
BeplunHe A.

' 77. Ha ocu a6cuucce nafiu Takywo touky M, paccrosune ot

roropofit no touku N (2; —3) paBHsJOCh Obl-5.

78. Ha ocn opaunar Halitn takyio Touky M, paccrosiHue
oT Kotopod no Touku N (—8; 13) paBuanoch Onl 17.

79. Hanm gpe toukn M(2;2) u N(5; —2); ua ocu a6-
cuMcc HaWTH Takylo Touky P, urobu yron MPN 6wt
APSIMBIM.

80. Uepes Touky A (4; 2) NpoBefieHa OKPYKHOCTb, Ka-
calonilasicss 66enx KoopaunartHbIXx oceit. OnpenesnThb ee ueHtp C
n-papuyc R.

81. Uepes touky M,(l; —2) npoBeneHa OKpPYMHOCTb pa-
mayca 5, Kacatowasica ocd Ox. Onpenenutb nentp C oxpy-
HOCTH.
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82. Onpenentite KoOpAuHaThl TOUKH M,, cuMMeTpHUHOH
touke M, (l; 2} orHocuTeaBHO TPSIMON, NPOXOXAUlell dYepe3
touku A(l; 0) u B(—1; —2).

83. llanbl 1Be NPOTHUBONOJIOKHBIE BepUIMHBI KBajpaTa
A(3; 0) u C(—4; 1). Hafitru gBe ero Apyrue Bepiuiumbi,

84. daubl nBe cMexkHble BepluuHel KBajpata A (2; —1)
u B(—1; 3). Onpenenurb JBe ero Jpyrue BepLIHHEL,

85. Janub! BepiuuHsl TpeyrodbHiuka Mi(—3, 6), My(9; —10)
H My(—5; 4). Onpezennrs uentp C u paguyc R Kpyra, onuca-
HOTO OKOJIO 3TOrO TPeyroJibHHKA.

§ 5. HeneHue oTpeska B NAHHOM OTHOUICHHH

Ecam touka M (x; y) Jnexur Ha npamoii, npoxoisieli uepe3 jse
MM
NaHHble TOuKH My (xy; ¢1), Ma (X2, Y2), W LaHO OTHOLHEHHE 9\.=—M~AT2- ,
B KOTOpOM Touka M [esuT oTpesok M;M,, To KOOpAMHATH TouKu M
onpeflesiiotest 00 opMynam
e x14-Axy g= Y1+ MAys
4’ i+r
Ecan Touka M sBasetcst cepeHoi otpeaka M Ma, TO €e KOODAMHATH
onpefeasioTest no gopmynam
_ XX yitye
== 2 N y— ) -
86. Iaunt xonust A (3; —5) u B(—1; 1) onuopognoro crep-
x)Hsg, OnpefenuTh KOOPAUHATHL €ro MeHTpa Macc.
87. Lientp Macc OZHOPOAHOTO CTEpPIKHS HAXOAUTCA B TOUKE
M (1; 4), onuH u3 ero KoHuOB B Touke P (—2; 2). Onpegenuts
KOODIAHMHATH TOYKH @ — JpYyroro KOHLA 3TOTO CTepHA.
88. auwl BepumnHsl tpeyroabHuxa A (1; —3), B(3; —5)
u C(—>5; 7). Onpenenurb cepeuHBl €r0 CTOPOH,
89. aust tourn A (3; —1) u B(2; 1). Onpenenuts:
1) koopaunatel Toukn M, cummerpuuHOli TOuKe A OTHOCH-
TeNLHO TOYKH B;
2) koopzuHaTel Toukd N, cummerpuuHOH TOouke B oTHOCH-
TeJILHO TOYKH A.
90. Touku M(2; —1), N(—1; 4) u P(—2; 2) sBnsiorca
cepeitHaMy CTOPOH TpeyroJibHuka, Onpenenurtb ero BeplUnHbBL,
91. Jdannl Tpu BepuwuHH napannenorpamma A (3; —b9),
B(5; —3) u C(—1; 3). Onpeaenutb uerBepTyl0 BepliuHy D,
HPOTHBONOJNOKHYIO
92. Jlaus! JBe CMeXKHbIE BepUIHHBL [apaJjsesorpamMma
A(—3; 5), B(l; 7) u TOouKa nepecevueHusi ero juaroHased
M(1; 1). Onpenenuts ABe Ipyrue BepLIMHBL,

X
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93. Hauw tpn eepwmnn A(2; 3), B(4; —1) u C(0; 5) na-
paanenorpamma ABCD. Hamn ero uerreprylo pepnuy D.

94, Iauw pepuwunnl Tpeyroashuka A(l; 4), B(3; ——Q)
# C(—Db; 2). Onpegeith ANHHY €ro Meadatsl, NPOBeJeHHOMH
u3 BepwnHER B.

95. Orpesok, orpaunvenusit toukamn A (1; —3) u B(4; 3),
pasmesieH Ha Tpu pabBHble 4actd. OnpelefTb KOOpAHHATHL
TOYEK IeNIeHHst.

96. Jlann Bepiunnbl Tpeyroasunka A(2; —8), 8(1; —2)
u C(4; 7). Hafitn Touky nepeceucHus OHCCEKTPHCH erc BHY-
TpesHero yrsia npu Bepuinne B co cropouofi AC.

97. Janu sepiuiunnl tpeyronwunka A (3; —5), B(—3; 3)
B C(~1; —2). Onperennts WiKHY GHCCEKTPHCH €I0 BHYTpEH-
Hero yraa npu sepumpe A.

98. [launt eepuiinnt vpeyrodninka A(—I1; —1), B(3; 5)
n C(—4; 1). Haltru 1oy nepeceueHns OHCCEKTPHCH ero
BREIIHEro yraa npu Bepluvbe 4 ¢ APOLOMEHHEM CTOPOHLI BC.

99, [anw eepuwmus tpeyronenuxa A(3; —5), B(1; —3),
C(2; —2). Onpepeants AUy 6z4ccemrmbx €r0 BHEUIHETO
yraa npu Beplsuze B.

160. Ilaum touxn A(1; —1), B(3; 3) u C(4; 5), aexauine
Ha onHolt npsamoi. OnpeneanTb OTHOWERHE A, B KOTOPOM
KaxJas M3 HUX [eJiT OTPe30K, OrpaHndedHnil AByms
IPYTHMH,

161, Onpenenurb Koopaupathl kouno A n B orpeska,
koTophlfl Toukamu P(2; 2) u Q(l; 5) pasaenen Ha Tpu paBHbie
yacru.

102, Ilpsavas wpoxomur uvepes toukn M(—12; —13) u
M,(—2; —b5). Ha s1oit npsmed HalTi TOYKy, abcumcea KOTo-
po#i paBHa 3.

163. Ilpsaman npoxonur uepes toukn M(2; —3) u N (—6;
5). Ha s71oit npsamoil nafiTu Touxky, opAMHATa KOTOPO# paBHa

104. Tlpsimas npoxoaut uepes touku A(7; —3) n B(23;
—6). Hafitu Touky nepecedennst 3toff npsiMoii ¢ ochio abe-
nuce.

105. IIpsman npoxomur uepes toukun A (5; 2) u B(—4;
—7). Halitu Touxy mepeccuerus 310l npstMoil ¢ OCBIO OpAMHAT.

106. Iannr Bepiuinnbl veteipexyroabhnka A (—3; 12), B(3;
~—4), C(5; —4) n D (5; 8). Onpesenutb, B KaKOM OTHOLIEHHH
ero pauaroHans AC pemur pjuaronans BD.,

107. [Jaupl Bepuinubl yerbipexyroibHuka A (—2; 14}, B{4;
—2), C(6; -—~2) MD(S IO) Onpe,zle.nmb TOUKY RepeceyeHus ero
anarovaneit AC n B
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108, Jlannl BepUinHbl OLHOPOANON TPeYyro/ibHON N/IAaCTHHKH
Axg 41), Bxa ya) 0 C(xs; ys). Onpeneants KOOpLAHHATH ee
IEHTpa Macc.

VYrasanne. Llenrp macc HaXonntcs B TOUKe nepeceyeHHs MeLHaH.

109. Touka M nepeceyeHHs MequaH TPEYronbHHKA JIEKHUT
pa ocu abeuuce, ABe Bepliuibl ero — todkd A (2, —3) u
B(—5; 1), tperpst Bepinta C gexur wa ocn opaunat. Onpe-
JeauTh KoopauHatsl touex M n C.

110. [layb! BepiunHbl OJHOPONHON TPEYroJbHOA NJIACTHHKH
Ay y1), B(xe yo) u C(xs ys). Ecm coemdHuTh CepenvHbt
ee CTopoH, To ofpasyercs HOBAA OJHOPOAHAf TPeyroJbHad
anactatka. JlokasaTh, 4TO HEHTPH Macc OOEHX [NIACTHHOK
COBIAAIOT.

YV x asaunue. BocnoansoBarbes pesysabtatoM 3afaun 108,

111, Oanopoxnas njacTHiKa umeer dopmy KBaipara co
croponoit, paBuol 12, B KOTOpo# clenal KBaapaTHbifl Bbipes,
npaMble paspesa NpPOXOMAT depesd LEHTP KBajpara, OcH KOOpP-

4
/ 7
{
N /
v {
§ B
\‘. \
O~ & kR
72 g &
Puc. 4 Puc. b

LMHAT HaupaBieHn no peGpam naactueku (puc. 4). Onpege-
JIATh UEHTP Macc 3Tofl NJacTHHKH.

112. Oanopoanas nJjactiHka HMeeT (GOPMY MNPAMOYIOJb-

HUKa CO CTOpPOHAMH, paBHLIMH @ U b, B KO- %
TOPOM C/ieJIaH NPsiMOYTOJIbHbLIH BEIPE3; npsi-
Mble pa3pe3a [POXOASAT uepes LeHTP, ocH
KOOPAMHAT HanpapieHbi no pebpam njac-
THHKH (puc. 5). Ompenenutb UGHTP Macc
3T0H  IVIACTHHKH.

113. Opxoponnas mnJacTHHKA HMeeT
(hopMy KBajpata CO CTOPOHOMN, paBHO#
2a, OT KOTOpPOro OTpe3aH THEYTOJbHUK; Puc. 6
npsiMast paspe3a COENMHAET cepejlHbl ABYX
CMEXHLIX CTOPOH, OCH KOOpPAMHAT HamnpasJieHbl 1o peGpam nna-
cTuHRY (puc. 6). OnpenenuTts LEHTP Maco IMIAaCTHHKH.

P

~—Za— &
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114. B toukax A (xi; y1), B{xa; ys) u C(xs; y;) cocpenoto-
YeHbl Maccel m, n 4 p. OnpenesuTs KOOPAUHATHL LEHTPA MACC
3TOH CHCTEMBL,

115. Toukn A (4; 2), B(7; —2) u C(l; 6) spJsiorest Bep-
HIMHAMH TPEYrOJbHHKA, CHEMAHHOTO M3 OJAHOPOZHOH IpO-
Bosoku. OnpenesuTb LEHTP MacG 3TOTO TPEyrodbHHKA.

§ 6. Naomans TpeyroabHUKa

Kaxossl 6bl HH Obiiu TPH TOuR® A (¥1; 1), B (%) 42), C (%3} ys),
miomafe S Tpeyroasruka ABC naetcsa gopmyJioi
L ixag—xy Ya—vy
S= — 2 1 2 1 .
+ 2lx—x ya—in

[Mpasas uwacts 310ft Qopmysbt paswa ---S B ToM caydae, KOTAA Kpar-

yaliuruii  OBOPOT 0TpesKa 4B x otpeaky AC MOJIOKHTeeH, H —S
B TOM CJyvae, KOT[a TaKOH MOBOPOT OTPHUATENEH.

116. BeruucauTs niowaib TPEYrofbHHKA, BepIIHHAMHE KO-
toporo asJsitores touku: 1) A(2; —38), B(3; 2) u C(—2; 5);
2) My(—3; 2), My(5; —2) u My(1; 3); 3) M(3; —4), N(—2; 3)
a P(4; 5).

117, Bepmmnst Tpeyroaskuka cyts toukd A (3; 6), B(—1;
3) u C{2; —1). Boiuncaurs LJIMHY €ro BBICOTHI, NPOBEIECHHOM
u3 Bepuinusl C

118. Onpenenuts naOWakb fapaljienorpaMma, TPU Bep-
[WHHBL KOTOPOro ¢yTb To4ku A (—2; 3), B(4; —5) u C(—3; 1).

119. Tpu BepuinHbl napasienorpamma cyts touku A (3; 7),
B(2; —3) u C(—1; 4). Beiuuciiuts 1JIMHY €ro BBICOTHI, ONMYIIEH-
HOH M3 BepiuuHbl B Ha cropony AC

120. Jlasbl nociepoBartesibHbie BepIUHHBI OQHOPOAHOH Ye-
TEIpexyroJbHoit nmactuuku A(2; 1), B(5; 3), C(—1; 7) u
D (—7; 5). Onpenenutb KOOpAHHAaThl ee ILEHTpa Macc,

121. [dausl nocsegoBarenpHbie Bepwnuel A (2; 3), B(0; 6),
C(—1;5), D(0; 1) u E(1; 1) onsoponHo#t nsiTHYroNbHOH mJac-
THHKY. OnpelenuTb KOOPAHHATHL ee HeHTpa Macc,

122, [lnomane TpeyroiibHHKa S=3, JBe €ro BepIUHHBI
cyts Touku A (3; 1) u B(1; —3), a tperbs BepminHa C JeXuT
Ha oc Oy. Ompegenutb KoopauHatsl BepuinHsel C.

123. [Tnowane tpeyrosbHuKka S=4, 1ABe ero BepIUUHBI
cytb To4kd A (2; 1) u B(3; —2), a Tperbst BepmnHa C JexKHT
Ha ocu Ox. Onpenenuts KoopauHatsl Bepunubl C.

124. Ilnowans Tpeyronbﬂuxa S=3, mBe ero BeplIUHb
cyte Tourd A (3; 1) u B(l; —3), HeHTp Macc 3TOro Tpeyrosn-
Hyka Jexur Ha ocu Ox. Onpenenurb KOOpPAMHATHL TpeThel
Bepluuunl C,
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125. Tlnowaap napannenorpavMma S=12; npe ero BeplIMHbL
cyThb Touku A (—1; 3) u B(—2; 4). Haifitu aABe apyrue epliuHsl
3TOr0 napaJjfiesorpaMma NpH YCJIOBHH, YTO TOYKa Nepecede-
HHUSl €ro JuarosaJjell JiexuT Ha ocH abcuscc.

126, [lnomanp napannenorpamMma S=17; fge ero BepUIHHLL
cytb Touku A (2; 1) u B(5; —3). Haiitu aBe npyrue BepiunHbl
3TOTO NapasfesorpaMma NpH YCJIOBHH, 9TO TOYKA NepeceyeHHs
€ro juarosHaJsefl JIeKAT Ha OCH OpJAMHAT,

§ 7. IlpeobpasoBaHue KOOpAHHAT

ITpeo6pa3oBanue JEeKapTOBHIX NPAMOYTOJbHBIX KOOPAMHAT TNpH Mma-
pa/LiIelbHOM CcABire ocefi onpeiensieTcs GopMyaadu

x=x+a, y=y'+b

3xech X, y — KOOPAHHATH NPOH3BONBHON TOUKH M NJIOCKOCTH OTHOCHTEJb-
HO CTaphiX oceil, x', ¥’ — KOOPAMHATEI TOH XKe TOYKM OTHOCHTEJILHO HOBBHIX
ocelt, @, b — KoopaMHATHl HOBOro Hauaja (' OTHOCHTENbHO CTapHIX OCeid
(roBOPAT TaKKe, YTO 4 — BeJMYHMHA CIBHIa B HanpaBjieHuH ocu abclHucc,
b — BenHYHHA CABKHIa B RanpaBJeHHWH OCH OpDAMHAT).

Ilpeo6bpasoBakue AeKapTOBHIX NPSAMOYTOJbHLIX KOOPIUKAT NPH NOBO-
pote ocell Ha yroJ o (KOTOPEI} HAaZO NOEHMATb, KaK B TPUIOHOMETpHH) onpe-
Jeqsercs GopMyJiaMu

x=x"cos a—y'sin o, y=x'sin a-}y’cos a.

3rLech X, Yy CyTb KOOPIMHATHI NPOH3BOJLHONH TOUKH M IVIOCKOCTH OTHOCH-
TeJbHO CTapbiX ocell, X', y' — KOOPAMHATH TOH e TOUKH OTHOCHTENbHO
HOBHIX OCeH.
Dopmyan
x=x'cos a—y'sin ata, y=x'sin a+y'cos a-tb

onpeneasioT npeobpasoBaHHe KOOPAMHAT NPH NapaJJsesbHOM CIBHFE CHCTe-
Mbl OCell Ha BeJHUHHY a B Hanpapieuuu Ox, Ha BeJAMuMHY b B HanpasjeHRH
Oy un nocaenymomeM roBopote oceft Ra yros o. Bce ykasanusie $opmysn
COOTBETCTBYIOT TpeoGpa3oBaHHI0 KOOPAWHAT NPHM HEH3MEHHOM Maclutale.

Henamennocts Maciutaba NpeanoJaraeTcsl TakiKe B HHXKENPUBOAUMBIX 3a-
Jayax

127. Hanucartb ¢opmyJsl npeoGpasoBaHnst KOOpAHKAT, €CJH
HauaJo KoopiuHat (6e3s u3MeHeHMd HanpaBJieHUs ocell) nepe-
neceHo B Touky: 1) A(3; 4); 2) B(—2; 1); 3) C(—3; b).

128. Hauano koopanmHat nepeseceno (Ge3 u3MeHeHUs Ha-
npasaenuss ocefl) B Toyky O'(3; —4). Koopampatel Touek
A(1; 3), B(—3; 0) u C(—1; 4) onpeneneHsl B HOBOH CcHCTEME.
Bulunc/MTh KOOPAMHATH! 3THX Ke TOUYeK B CTApol chcTeMe Ko-
OpAMHAT.

129. Hanw touku A (2; 1), B(—1; 3) u C(—2; 5). Ha#tn
X KOOPJAHHATHL B HOBOH cHCTEMe, €C/]H Hadalo KOODAUHAT
nepeneceHo (6e3 H3MeHeHHs HanpaBJeHHs ocel): 1) B Touky A;
2) B Touky B; 3) B Touky C.
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130. Crnpegnennth crapnle xoopaunBarel Havana O’ HoBoM
CHCTEMB!, ecau dopmyJibl npeodpasoBaHusi KOOPAHHAT 3aJaHbi
caepyiomuMy pasedcreamu: 1) x==x'43, y=y'-+5; 2) x=x'—2,
y=y'-+1, 3) x=x', y=y'—I1; 4) x=x"—b, y=y'.

131, Harnnucarb dopmyisl mpeoOGpasoBaHUst KOOPAUHAT, €CIH
KOODAMHATHBEIE OCH NOBEPHYTH HA OJHH U3 CIACAVIOUHX YIJIOB:
1) 60°; 2) —45°% 3) 90° 4) —90°; 5) 180°.

132. KoopaunaThsle ocH noBepHYTH Ha yroa o= 60°. Ko-
opanuate Touex A (213, —4), B(V'3; 0) u C(0; —2/3)
ornpeseseHsl B HOBOH cucTeMe. BBIUUC/IUTHL KOOPAMHATHL STHX
e TOYeK B CTapoH CHCTeMe.

133. Hauwet toukn M (3; 1), N(—1; 5) u P(—3; —1).
HaiiTu ux KoopAHHATBHL B HOBOH CHCTEME, €CJH OCH KOOpDAH-
HaT moBepHYTH Ha yros: 1) —45% 2) 90°; 3) —90°; 4) 180°.

134. OnpenesuTh yros o, Ha KOTOPHIH MOBEPHYTHI OCH,
ecad GOpMyJsbl TpeoOpasoBaHUA KOOPAMHAT 3ajaHbl cije-

i V3, V3

AYIOMIHMH paBeHcTRaMHu: 1) x=—2—x ———Ty , Y="25=x"+
1, o 3., 1, 3
+35y5 2 x=K2—x +5Y, .y=——~x ~I—V

135. Onpezenuts KoopauHatel ToYKH O'— HOBOro Hadala
KoopauHat, ecan touka A (3; —4) nexwur Ha HOBOH ocH ab-
cuuce, a Touka B(2; 3) JiexuT Ha HOBOM OCH OpJAHMHAT, PHYEM
ocu ctapoil ¥ HOBOH CHCTEM KOOPAHHAT HMEIOT COOTBETCTBEHHO
OAMHAKOBblE HaNpaBJeHHS.

136. Hanucare c¢opmyasl npeobpasoBaHusi KOOPJAHHAT,
ecnu touka My(2; —38) nexut Ha HOBOH ocu abclce, a ToOYKa
M,(1; —7) nexxut Ha HOBOH OCH OpJAHMHAT, HPUYEM OCH CTapoH
H HOBOfi cHcTeM KOOPAHHAT HMEIOT COOTBETCTBEHHO OJHHAKOBbIE
BanpabJleHHs.

137. Jlse cucrems! KoopauHatHeix ocelt Ox, Oy u Ox’, Oy’
nMeloT ofilee Havano O u npeobpasyroTca ofHAa B APYLYIO [0-
BOpoTOM Ha HeKotophiil yros. Koopaunatel toukn A (3; —4)
omnpejeseHbl OTHOCUTELHO NepBoi H3 HUX. BuiBectu GopMynl
npeoGpa3oBaHyusa KOODAMHAT, 3Hasi, YTO IMOJOKHTEJNbHOE Ha-
npasnende ocu Ox’ onpegeneHo orpeskom OA.

138. Hauano xoopnunar mnepeneceno B touky O' (—1; 2),

KOODJHHATHbIE OCH NOBEPHYTH Ha yroa a=arctg 5. Koop-

auHate Touek M, (3; 2), M,(2; —3) u M, (13; —13) onpe-
JeNeHbl B HOBOH cHcTeMe. BBIUMCINTE KOOPAMHATHL 3THX XKe

TOYEK B CTapol cHCTeMe KOOPAUHAT.
139. Maupt touku A(5; 5), B(2; —1) u C(12; —6).
Hafitu ux koopaunaTel B HOBOH cHCTeMe, €CJH HAayaslo Ko-
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OpAHHAT NEPEHECeHO B muxg B, a xocpAauHatnble OCH MO-
BEpHYTHl Ha yrox o =arcig -

140. OnpefiesiuTs cTapble KOOpAMHATH HOBOTO HauaJa
W YroJ ¢, Ha KOTOpblfi NMOBepHYTH ocH, ecsid GopMyJibl npe-
cﬁpasonams KOOPAHHAT 3a/laHbl CIEAYIOWHME PABEHCTBAMMH:

D x=—y 43, y=x'—2; 2) x=—x"—1, , _y=
_._yr_l_3. 3) X = V— V-—y _{_ y:___i_/?_?_xr_}_
+V2y —3.

141, Hawunt touku M(9; —3) n My(—6; 5). Hauano xoop-
LIHAT NepeHeceHo B Touxky M;, a KOOpAHHATHLIE OCH NOBEpPHY-
THl TaK, YTO MOJOXHUTEJbHOE Hanpas/cHue HOBOH ocH abcuuce

coBnajiaer ¢ HanpasienueM orpe3ka M M,. Beisectu dopmynnt
nipec6pa3opaHiss KOOPAHMHAT.

142. TlonsipHas ocb noasipHOH CHCTEMBI KOOpAHHAT napadf-
JeJibHa OCH abCUKCC AEKapTOBOH NPAMOYTOJLHOH CHCTEMBL U
HanpasJ/ieHa OJMHaKoBO ¢ Heio. JlaHbl IeKapToBbl NPAMOYIOJb-
Hble KGODPJHMHATH M0JI0CA 0(1 2) ¥ noJsipHble KOOPAHHATH TO-
wer M(7; n/2), My(3; 0), My(5; —n/2), M,(2; 2n/3) u M (2
—at/6). Onpenenutb KOOpPAHHATHE STHX TOYEK B JIeKapToro#l
NpAMOYTOJNbHOH CHCTEME,

143. llomoc nossipHofil cHCTEMB! KOOPAMHAT COBIIaJAeT
€ HayaJsIoM JIeKapTOBBIX TPSIMOYrOJMbHBIX KOOPAMHAT, a 110Jsp-
Hast OCh HampasJesa No GHCCEKTPHCE NePBOrO KOOPAMHATHOIO
yraa. Janot nossipHble KoopanHAThl Todek Mi(5; m/4), M.(3;
—mn/4), My(1; 3n/d), M (6; —3n/4) u M, (2; —=n/12). Onpene-
JIATb JEKapTOBHl MNPSAMOYrOJbHblE OPAMHATBl 3ITHX TOUEK.

144. Tlomapuas ocb mnoJsipHOH CHCTeMBl KOOpAMHAT MNa-
paanenbHa ocd alcuuce LeKapTOBOH NpAMOYIOJbBIOH cH-
cTeMbl H OAMHAKOBO C HEl0 HampaBJjeHa. [laHbl AeKapTOBH
npAMOYToJibHEle KoopAuuaTel rnomoca O (3; 2) u  rToyex
M (5, 2, M,(3; 1), My(3; 5), M,(34+VZ 2—V2)
u M, (3 +V'3; 3). Onpegennts noisipHLIE KOOPAUHATEI THX
TOUYEK.

145. Tlomoc nosaspHOH CHCTEeMB KOODAMHAT COBMAJAeT
€ HauaJIoM AEKAPTOBHIX NPAMOYFOJbHBIX KOOPIHHAT, TOJAD-
Hasl och HanpasjeHa MO GHCCEKTpHCE MNEPBOTO KOOPAMHAT-
Horo yrJaa. JlaHbl JeKapTOBBl NPSIMOYrOJbHbIE KOOPAHHATHI

TOUYCK Ml (“"lv 1)7 M2 (V—gy ——Vi),M3(], V--g)» M4 (_“l/g:

1) u M, (2V'3; —2). Onpepesnts noiapHbie KOOp/IHHATHL
3THX TOYEK.



FTABA 2
YPABHEHHUE JIMHHH

§ 8. PyHKUMA ABYX nepeMEHHBIX

Ecnu yka3aHo npaBu/o, COIMacHO KOTOPOMY ¢ KaxAoi Touko#t M mio-
cKOCTH (WiH KakKoH-HHOYIb YaCTH MJIOCKOCTH) COHOCTABJSETCS HEKOTOpOe
YHCJIO U, TO TOBOPSAT, YTO HA IVIOCKOCTH (HJIM Ha YacTH INIOCKOCTH) «3ajaHa
$OYHKUUSA TOUKH»; 3afaHue QYHKUHH CHMBOJHYECKH BHIPAKAIOT PaBeHCTBOM
Buga u=f{M). Yucno u, conocras/isieMoe ¢ Toukoli M, HaswBaeTcs 3Haue-
HueM faHHOH dyHkuMH B Touke M. Hanpumep, eciin A — duxcupoBasnas
TOYKa IWIOCKOCTH, M — npou3BoJbHast TOUKA, TO paccTosHue oT A go M
ectb yHkiusa touku M. B gaHHOM ciydae f(M)=AM.

Ilycte mana Hexkortopass ¢yHKUHA w=f(M) 4 BMecTe C TeM BBeJeHa
cucteMa KoopauHaT. Torga npousBo/isHas Touka M onpegensiercs KOOpAHU-
HaTamu X, y. COOTBeTCTBEHHO 3TOMY K 3HadeHHe NaHHON QYHKUMH B TOUKe
M onpelensercs KOOpIUHATAMYU X, Y, WIH, KaK eHie roBopsT, u=f{M) ectn
GbyHKius IBYX NepeMeHHbIX X H y. PYHKUUS ABYX HepeMeHHbIX X, y ofo3Ha-
yaercs cuMBosioM f (x, y); ecau f (M)=F(x, y), 10 dopmyna u=f(x, y) Ha3bl-
BaeTCs BbIpaKEHHeM JaHHOH (YHKUHM B BLIGDAHHOH CHCTeME KOODIHHAT.
Tax, B npegsiaywem npumepe f{(M)=AM; ecnu BBecTH AeKapTOBY MPsMO-
YTOMBHYIO CHCTEMY KOOP/JMHAT C Haua/loM B TOUKe A, TO MONYYUM BbipaiKe-
HHe 3TOH yHKUHH:

u=VyY 44

148. Hauwl ase Touku P u Q, paccrosiHuHe MeXAY KO-
TOpBHIMM paBHO 4, u ¢yekuus [(M)=d3}—d:, rme d,=MP
u dy=MQ. Onpenenurb BblpaxeHue 3T0H (QYHKUHH, eCTIH
B KayecTBe Hayaja KOOpAMHAT mpuHATa Touka P, a ocb Ox
HanpasJieHa 1o oTpesky PQ.

147. Ilpu ycnosusax sapauu 146 ompenenuts BbIpaxkeHue
dyukuuy f (M) (HemocpedCcTBeHHO M IIpU TNOMOHIH mnpeolpa-
30BaHHsl KOOpJHHAT, HCMOJb3yA pesyabTaT 3afaud 146),
ecu:

1) Havyaso KOOpAMHAT BHIGPAHO B CepeiuHE OTpe3Ka
PQ, ocb Ox nampaesiena no otpesky PQ.

2) Hauaso KoOpaMHAT BHIGpaHo B Touke P, a ocp Ox

HanpasJeHa Ho oTpe3ky QP.
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148. Haum xBagpar ABCD co croponoii @ u GyHKuUA
[My=di+-di+d;+di, tne dy=MA, d,=MB, d;=MC
u d,=MD. Onpezeiutb BblpamenHe 37101 (QYHKIUH,
€CcJI 3@ OCH KOOPJAMHAT IPHHATHl AHarOHaJH KBaapara (npu-
uyeM ocb Ox HanpasneHa no otpesky AC, oce Oy—mno oT-
pesry BD).

149. Tlpu ycmoBusax sajauu 148 onpenesuts BhIpaxKeHHe
aas (M) (HenocpeacTBEHHO M apH Iomoumy InpeoGpasopa-
HES KOODAMHAT, HCHOJb3ysd peayabtat 3ajaun 148), ecan
HayasJo KOOpDAMHAT BbIOpaHO B Touke A, a oCH KOOpAHHAT
HanpapJeHsl No ero cropoHam (ock Ox—mo orpesky AB,
ocb Oy—rio orpe3ky AD).

150. JJana ¢yukuus f(x, y)=x*+y*—6x+8y. Onpene-
JAHUTh BbIpayKeHHe 3TOH (QYHKUMH B HOBOH cHCTeMe KOOpAHHAT,
€CJIH HauaJo KOODRUHAT IiepeHeceHo (6e3 H3MeHeHHR Hampas-
Jgenus ocefl) B Touky O'(3; —4).

151, Hana ¢yuruus f(x, y)=x*—y>—16. OnpeneuTb BH-
paxeHue 3Toll QYHKUHH B HOBOH CHCTEMe KOODIMHAT, €CJH
KOOpAMHATHBIE OCH NOBEPHYTH Ha yron —45°.

152. Hana ¢yuruus f(x, y}=x>+y® Onpelenutb BEHIpa-
KeHne 3Tol QYHKIHH B HOBOH CHCTeMe KOODAMHAT, €CJH Koop-
LMHAaTHbBE OCH NOBEPHYTHl Ha HEKOTOpHIH yroa a.

153. Haifith Ttakylo Touky, uro6bl NpH nepeHoce B Hee
HayaJla KOOPAMHAT BblpaxeHue ¢GyHKHHH [(x, y)=x2—4y?—
~—6x-+8y~+3 mnocne npeofpa3oBaHHs He COLepXkaso UJIEHOB
nepeoll cTeleHH OTHOCHTENBHO HOBHIX I€peMeHHBIX.

154. Halith Takyio Touky, uTo6bl NPH NepeHoce B Hee Ha-
YyaJia KOOPAMHAT Bhipaxenue GyHkunn f(x, y)=x*—4xy--4y*+
~+2x-+y—7 He cojepakano WIEHOB TIEpBOH CTENEHH OTHOCH-
TEJNILHO HOBBIX TlEepeMEHHBIX.

155. Ha xaxofi yrost Hy»KHO NOBEPHYTb KOOPAMHATHEIE OCH,
urofpl  Bblpaxkenue ¢(yuxkmuu f(x, y)=x>—2xy+y*—6x+3
nocJsie Npeo6pasoBaHis He COAEPIKAJO UIeHa C NPOU3BeieHHeM
HOBbIX II€PEMEHHBLIX?

1566. Ha kaxoit yrosn HyKHO NOBEepPHYTb KOOpPAHHATHBIE OCH,
uroGH Bhpaskenne GyHKuMK f(x, y)=3x*+2) 3xy-+y* nocae
npeo0pa3oBaHys He COLEPKaNo YiIeHa ¢ NPOH3BeAeHHEM HOBHIX
NEePEMEHHBIX P

§ 9. MNonstue ypaBHeHus JuHuM. 3aflaHHe JMHHM
NpH HOMOMM YypaBHEHUS

Papencteo Buaa F(x, y)==0 Ba3smBaeTcs ypaBHEHHEM C JBYMsl nepe-
MEHHBIMH X, I, €CJIH OHO CTIPABEANHBO He /sl BCAKHX nap yuces X, y. [oBo-
PAT, YTO JABa YHCAA X=Xy, =Yg YAOBJETBOPSAIOT HEKOTOPOMY YDaBHEHHIO
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susa F(x, y)=0, ecan 1ip1 NOLACTAHOBKE HTHX YHCEI BMECTO MEPeMEHHBIX
X U § B ypaBHeHHe ero JIeBasi YacTh 00paUlaeTCst B HY/b.

YpasueHueM JanHOH JiHuH (B nasHavendofl CHcreMe KOOPAMHAT) Ha-
3bIBAeTCA TaKOe ypaBHelHe C JBYMA NepeMeHHhINH, KOTOPOMY YIOBRETBOp si-
10T KOODAMHATL! KaXKACH TOUKH, JieKauleH Ha 3TOl JIKRHHH, H HE YJOBAETBOP -
10T KOODIMHATBl KaXXJIOH TOYKH, He Jexalleli Ha Heil.

B nanbHefilieM BMeCTO BBIPAaKEHHA «JlaHO ypaBHeuue junuu F(x, y)=
=0» MBI yacTo OyZeM I'CBOPHTH Kopoue: «laHa JuHusa F (x, y)=0».

Ecaun pansl ypaBuenus asyx aunuit F(x, y)=0 u @ (x, y)=:0, TO con-
MECTHO® pelueHHe CHCTeMbI

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

A2eT BCe TOUKH HX mnepeceycHus. TO‘HIGG, Kaxjas rnapa 4yuces, sn/agai0mancs
COBMECTHBIM PpelueHHEM 37101 CHCTEMDI, onpejeyisier OJHY M3 TOYEK Iepece-
YCHHA.

157. Hanbl Touku *) M(2; —2), M,(2; 2), Ms2; —1)
M,@3; —3), M (5; —5), M (3; —2). YcraHOBUTb, KaKue u3
JBAaHHBIX TOYEK JeKaT Ha JIHHHH, ONpele/eHHOH ypaBHeHHeM
x+y=0, 1 xakue He JexaT Ha Heil. Kakas nuHuA onpejeliena
naeHplM  ypasHenneM? (MsoGpasnth ee Ha ueprewe.)

168. Ha smmuun, onpepeneHHo#l ypaBHeHueM x2-y?=25,
HAUTH TOYKH, a0CUUCCH KOTOPHIX PABHBI CJIEAYIOMMM YHCIAM:
1) 0; 2) —3; 3) 5; 4) 7; Ha 370# Ke MHHUHM HAHTH TOYKH, ODAU-
HaThl KOTOPHIX paBHBI CaepylomuM yncjam: 5) 3; 6) —5;
7) —8. Kakas JiMHUS onpellesieHa JAHHBIM YyDaBHEHHeM?
(M3obpasuts ee Ha ueprexe.)

159. YcranoBuTh, KaKHe JHHHH ONpPeNesasiOTCST CACLYIO-
IWHMHE ypaBHEHUSAMH (TIOCTPOUTbL UX HA tiepTeme): 1) x—y=0;
2) x+y=0; 3) x—2=0; 4) x+3=0; 5) y—5=0; 6) y+2 0;
7) x=0; 8) y=0; 9) x>—xy=0; 10) xj+y~-0 11) XP—y?=0;
12) xy=0; 13)y——9 0; 14) w8+ 15= 0; 15) y*+5y+4=0;
16) x%y—Txy+10y=0; 17) y=|xl; 18) x=lyl; 19) y+1ixl=0;
20) x+1yl=0; 21) y=lx—1]; 22) y=ix+2|; 23) x*+y?=16;
24) (x—2)2+(y—1)2=16; 25) (x+-5)*+(y—1)*=9; 26) (x—1)>+
+yr=4; 27) x*+(y+3)*=1; 28) (x—3)>-+y>=0; 29) x*-4-2y%=

; 30) 2x%4-3y2-+-5=0; 31) (x—2)>-+{(y-+3)2+1==0.

160. Haupt muuuu: 1) x-+y=0; 2) x—y=0; 3) x*-+y*—36=
=0; 4) x*+y*—2x+y=0; 5) x2-+y*-+-4x—6y—1=0. Onpeze-
JINTh, KakHe M3 HHX MPOXOJAT Yepe3 HayaJO KOOPAHHAT.

161. Haust auunu: 1) x24y2=49; 2) (x—3)2-4-(y-+-4)2=25;
3) (x+6)*4(y—3)*=25; 4) (¥+5)*+(y—4)*=9; 5) x*+y*—
—12x-+16y=0; 6) x*-+y*—2x+8y-+7=0; 7) x*+y*—b6x+4y+
+12=0. Haiitu Touku ux nepeceuyennusi: a) c¢ ocwio Ox; 6) ¢
oceio Oy.

*) B Tex cayuasx, Korga cHcteMa KOOpPAHHAT He Ha3BaHa, HOApasyMme-
BaeTCA, YTO OHAa JeKapToBa NPAMOYIOJbHAA.
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162. Hafitu Toukn nepeceueHuss ABYX JIMHMIL:

) x*+4-y*=8, x—y=0;

2) x*-y?—16x-1-4y+18=0, x+y=0;

3) x2+y*—2x+4y—3=0, x2-+y*=25;

4) x> —8x-+10y+40=0, x*+y*=4.

163. B noasipHo#i cucreme KOOpAMHAT AaHbl ToukH M (1;
a/3), My(2; ), M; (2; n/4), M,V 3; a/6) u M(l; 2n/3).
YerauoBurth, Kakue H3 3THX TOYEK JesKaT Ha JIMHHHU, ounpefe-
JIEHHOH B NOJSPHBIX KOOpAMHATaX ypaBHeHHeM p=2 cos 0,
¥ Kakue He JiexxaT Ha Hefl. Kakas JiMHHUA onpesensieTcs JaHHBIM
ypasHennem? (M3o0pasuth ee Ha ueprexe.)

164. Ha nunun, onpeneneHHOH ypaBHeHHeM p==3/cos 0,
HABTH TOYKH, HOJSpHBIE YIJbl KOTOPHIX pPaBHbl C/AEAYIOMIHM
uycsaam: a) it/3; 6) —n/3; B) 0; r) /6. Kakas junus onpenesne-
Ha jaunHbM ypaBHenneM? (ITocTpoHTh ee Ha yeprtexe.)

165. Ha nunumn, onpeneseHHoil ypaBreHneM p=1/sin 0,
HalTH TOYKH, NONSPHBIE PaJuychl KOTOPHLIX PABHEL CJIeLYIOMIHM

yucsam: a) 1; 6) 2; B) V2. Kakaa numus onpeze/eHa AaHHbIM
ypassenuem? (Iloctponth ee Ha uepreike.)

166. YcraHOBUTDL, KaKHe JHHHH ONPEAeNIOTCs B NOJSAPHBIX
KOOPJHHATAX CJEAYIOUIUMH ypaBHEHHAMH (HOCTPOMTL HX Ha
ueptexe): 1) p=5; 2) 0=n/2; 3) 0=—n/4; 4) p cos 0=2;
5) psin 0=1; 6) p=6cos 0; 7) p=10sin §; 8) sin 0=1/2;
9) sinp=1/2.

167. [Toctpouth Ha yeprexe ciepywoulie crnupain Apxu-
mepa: 1) p=20; 2) p=>50; 3) p=~0/r; 4) p=—=~0/m,

168. IToctpouTts Ha Yeprexe ciefyiouine runepbosnUecKue
cnupann: 1) p=1/0; 2) p=5/0; 3) p=n/0; 4) p=—m/0.

169. TlocTpouts Ha ueprexe cJeayiouiue Jorapupmuue-
ckue cnmpanu: 1) p=2% 2) p=(1/2)°.

170. Onpeaesuth IIHHBL OTPE3KOB, Ha KOTOpHIE pacceKaer
cnupane Apxumesa p=390 ay4, BEIXOASILHKII U3 mOJIOCA H Ha-
KJOHeHHBIl K mnoaspHoft ocu nox yraoMm O=n/6. Crenats
4epTex.

171. Ha cnupanun Apxumena p=>50/n B3sra Ttouka C,
NOJSIpHBIA pajnyc KoTopo# pabed 47. OnpejesnTh, Ha CKOJBKO
yactefl 9Ta cnHpasdb paccekaer MOASpHbIA paguyc Touku C.
Crenarb uepTex.

172. Ha runep6osandeckoii cnupasu p=~6/0 uafitu Touxy P,
HONISIPHBIA pajuyc Kotopoii paBeH 12. Craenarb uepTex.

173. Ha norapudmnueckolt cnupanu p=3% uaitru Touky Q,
noJiApHull paauyc Koropofl paseH 81. Crenatrb ueprex.
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§ 10. Buisop ypaBHeHWH 3apanee JAHHBIX JAHHME

B 3aaauax npenwpiayilerc naparpada JTHHHS ONPeJeasialh NpH TIOMONH
JaHHOTO ypaBHeHHS. 37ech Mbl OyleM HMETb 32Jaud TPOTUBOIOJOKHOFO
XapakTepa: B KaXIOH M3 HMX JHHHs ONpefleIfeTcst YHCTO reoMeTpHUECKH,
a ypaBHeHHe ee TpefyeTcst HalTH.

INpumep 1. B 1ekapToBoil NpsIMOYroJLHON CHCTeMe KOOPAHHAET
BHIBECTH ypaBHeHHe TeOMeTPHYECKOro MecTa ToueK, CyMMa KBaXpaToB pac-
CTOAHHUH KOTOPHIX JI0 ABYX JaHHEIX ToueK A;(—a; O) u A, (a; 0) ecTh BesH-
YHHa TIOCTOsSIHHasA, paBHasd 4 a®. ,

Pemenne. O6ossauum GyxBoil M npou3BoJAbLHYIO TOYKY JHHHH,
6YKBaM¥ X B y 0603HaUHM KOOPAHHATHI 9T0H ToukH. Tak Kak Touka M MOXKeT
3aHHMATE Ha JHHHH J1060€ N0JI0KEeHHe, TO X U Y SIBJSIOTCH IepeMeHHbIMH
BeJIHYMHAMH; HX Ha3bIBAIOT TEeKYIIHMH KOOpAMHATAMHU.

3anHiieM TeoMeTpHUeCKOe CEOHCTBO JIMHHH CHMBOJIHYECKH:

(MA)*+(MAg)*=4a®. m

B 9TOM COOTHOLIEHHMH NIPH JABHXKEHHH TOUKH M MOTYT MeHAThCH IJTHHBI
MA; n MA,. Beipa3anM HX uepe3 TeKyluHe KOOpJIHHATH Toukd M:

MA =V & FEF R, MA,=V G=a) + &
TlopcrasuB monydyeHHble BEIpaXKeHHsi B paBeHcTBO (1), Haiizem ypaBHeHHe,
CBs3bIBalOllee KOOPAMHATHL X, I TOUKH M:
(x+a)*+-y*+ (x—a)>H-y2=4a2. 2)
D10 W ecTb ypaBHeHHE NAHHON JIHHHH.
JelcTBHTEABHO, [ KaxaoH Touku M, Jexamell Ha 3TOH JHHMH,
BeInONHAETCH yeaosue (1) M, caefoBaTesibHO, KOOPAHHATH TOUKH M GyayT
M YAOBAETBOPATH YPABHEHHIO (2); naa Kax-
Joit Touku M, He Jexalleli Ha JHHHH, He
GyZneT BHINOJMHATLCST ycjoBHe (1) u, cae-
JIOBaTeJIbHO, €e KOOpAHHATh He OyAyT
YJOBJETBOPSTL YpaBHEHHIO (2).

Takuum o6pasom, 3ajaua pemera, Of-
HaKO ypaBHeHHe (2) MOXKHO YNDPOCTHTb;
packpuiBasi CKOGKH M NPHBOAS NOJLOOHBIE
yJieHB!, NOJYYHM ypaBHeHHe JaHHOH JH-

>~ HHM B BHJle
0 A x24-y=a?.
Puc. 7 Teneps JlerkKo NOHATH, YTO JaHHAS JHHHA
€CThb OKPYKHOCTb C IEHTPOM B Hayajle Ko-
OpPAWHAT H paJMycoM, pPaBHLIM 4. v

IMIpuMep 2. B noaspuoii cucTeMe KOOPAMHAT BLIBECTH YypDaBHeHHe
OKPYXKHOCTH, KoTopasi uMeet nentp C(pg; Og) u paanyc r (puc. 7).

Pemenne, O6o3naynMm GyKBoif M NpOU3BOJNBLHYIO TOUKY OKPYX-
HocTH, GykBamMu p H O — ee noaspuble KoopauHathi. Tak Kak Touka M
MOXKET 3aHUMaTh Ha OKPYXKHOCTH Jiio6oe NoJjoxkeHne, To p ¥ O sBasoTCA
TlepeMeHHBIMH BelHuMHaMH, Kak H B ciydae AeKapTOBOH CHCTeMBbI, HX Ha-
3LIBAIOT TEKYUIHMH KOOPJHHaTaMA.

Bce TOUKH OKPYKHOCTH OTCTOST OT Il€HTPa Ha PaCCTOSIRHH r; 3alliilieM
5T0 YCJOBHE CHMBOJHYECKH:

CM=r, : m

Bripasnm CM uepes TekyluHe KOOPAHHATH TOUKH M (BoCcHOJIB3yeMcs Teope-
Mol KOCHHYCOB; pHC. 7):

cM =V p2+ ps—2pp cos (6 —04) -
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ITeoactaBgus nosyueHnoe Buipamenne B pasencTso (1), HaftgeM ypashe-
HHUE, CBASHIBaIOLIEe KOOPAMUHATH O, O Touku M:

V' 0%+ pi—2p0p cos (9 —0) = @

310 ¥ ecTh ypaBHeHHe HAHHOH OKPY/KHOCTH.

JleHCTBUTENBHO, Wi KaxIoll ToukH M, Jexawell Ha JaHHOH OKPYXK-
HOCTH, BHINOJHSETCA ycaoeue (1) H, clefoBaTeJbHO, KOODAUHATHI TOUKH
M 6ynryT yROBAETBODATHL ypaBHEBHIO (2); Ana Kam ok Touku M, He sexamei
Ha JIaHHOH OKPYIKHCCTH, He GyjeT BHITONHATHCA ycaosue (1) H, cregosa-
TeJIbHO, €€ KOOPAHHATH He GVAYT YAOBIETBOPATH YpaBHEHHIO (2).

TakuM o6pasowM, 3ajaya peuleHa. MOXHO JHLIL HECKOJLKO YHOPOCTUTH
NOJYYeHHOe ypaBHEHHE B NPeJCTaBUHTb €ro B BHlle, CBOOOJHOM OT pajHKala:

p%—2pgp cos (8—0g)=r>—p5.

174. BeiBecTH ypaBHeHHEe TeOMETPHYECKOTO MecTa Touek,
OJHHAKOBO YJaJEHHBIX OT KOODJZHHATHBIX ocefl.

175. BblBecTd ypaBHEHHE TIeOMETPHYECKOrO MecTa TOueK,
HAXOASUIMXCA Ha paccToaHuu a oT ocu Oy.

176. BoiBecTH ypaBHeHHE TeOMETPHYECKOTO MecTa TOYeK,
HaXOJAWMXCH Ha paccrodHuu b ot ocn Ox.

177. V3 touku P (6; —8) mpoBefeHb! BCEBO3MOXKHbIE JIyUH
o nepeceueHusi ¢ ocbio abcuuce. CocTaBHTh ypaBHeHHe reo-
METpHYeCKOr0 MecTa HX CepeiyH.

178, U3 touku C(10; —3) npoBesieHH BCEBO3MOXKHBIE JYYd
JO nepecedeHHsl ¢ ocblo opauHaT. COCTaBHTh ypaBHEHHE Ieo-
METPHYECKOI0 MeCcTa UX CepeuH.

179. BpiBecTH ypaBHeHHe TPaeKTOPUH TOUKH, KOTOpas
B KaKIbll MOMEHT ABHKEHHS OJMHAKOBO YAaJjeHa OT TOYEK:
1) A@3; 2) u B(2; 3); 2) A(5; —1) u B(1; —5); 3) A(5; —2)
u B(—3;, —2); 4) A@3; —1) u B(3; b).

180. CoctaBuTh ypaBHEHHE I'eOMETPHYECKOTO MecTa TOYeK,
pPa3HOCTh KBaApaTOB PACCTOSIHHI KOTOPBHIX 10 To4eK A (—a; 0)
u Bla; 0) paBra c.

181. BoiBecTH ypaBHeHHe OKDYXKHOCTH, HMeIOHIeH HeHTp
B HauaJse KOODAMHAT H pajuyc r.

182. BoiBectn ypaBHeHHEe OKDYXKHOCTY, HMelOmel NeHTP
C(a; B) u pamuyc r.

183. MlaHo ypaBHeHHe OKpYyKHOCTH x2-Fy*=25. CocraButh
ypaBHEHHe TeOMeTPHUECKOTO MeCTa CepellMH TeX XOoph 3ToH
OKPYXHOCTH, AJHHAa KOTOpPHIX paBHa 8.

184. CocraBuTh ypaBHEHHE reOMeTPHYECKOrO MeCTa TOUYEK,
CyMMa KBajipaToB PacCTOAHHH KOTOpbIX Ao Touek A (—3; 0)
u B(3; 0) pasna 50.

185. Bepumnbl KBajgparta cytb touku A (a; a), B(—a; a),
C(—a; —a) u D(a; —a). CocraButh ypaBHeHHe reoMeTpuye-
CKOro Mecra TOYeK, CyMMa KBajpaToB PacCTOAHHA KOTOPHIX
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Jl0 CTOPOH 3TOrO KBajpaTa €CThb Be/JNYMHA [IOCTOfINAash, paB-
Hasi 6a®.

186. Uepes Haualo KOODAMHAT NPOBEJEHB! BCEBO3MOMHBIE
Xopabl OKPYXKHOCTH (x—8)?+y*=64. CocraBuTb ypaBHeHHE
reOMETPHUYECKOTO MCCTA CEPeNiMH 3THX XOpI.

187. BeiBectu ypaBHeHHe reoMeTpPHUYECKOTO MecTa TOYeK,
CYyMMa pacCTosTHHH KOTODBIX 0 ABYX NaHHbLIX ToueK F((—3; ()
u Fy(3; 0) ecthb Benmuuna nocrosinnas, pasHas 10,

188. BblBecTH ypaBHeHHEe TeOMeTpHYeCKOro Mecra TOUeK,
Pa3HOCTb PACCTOAHHIT KOTOPBIX A0 ABYX RAHHBIX TOUeK Fi(—D5;
0) 1 Fo(b; 0) ectb BeMMUHHA MOCTOsIHHAS, paBHad 6.

189. BuiBecTH ypaBHeHHe TeOMETPHUECKOrO Mecra TOYeK,
A7is KOTOpLIX pacCTosiHHe Ao AaHHOH Touku F(3; 0) pasHO
paccTosiHHIO 1o JaHHOH npamofi x—+-3=0.

196. BuiBectn ypaBHeHHE TIeOMETPHYECKOTO MecTa TOueK,
CyMMA DacCTOSIHHH KOTODBIX O ABYX AaHHBIX Touek Fi(—c; 0)
n Fy(c; 0) ectb BenMUMHA AOCTOsiHHAf, paBHas 2a. D10 reo-
MeTpHYeCcKoe MeCTO Ha3biBaercsl JVIHICOM, TOYKH Fy u Fy —
(oKycamMu 3JIHICA.

. Ilo;gaa;m;, YTO  ypaBHEHHE  SJJHICZ  UMeeT  BHJ
%2-—}——%5 =1, roe b*=a*—c%

191. BriBecTH ypaBHEHHE TeOMETPHYECKOTO MecTa TOuEK,
pPa3HOCTb pAcCTORHHA KOTOPHIX [0 JBYX [AHHLIX TOYEK
Fi{—c;, 0) u F,(c; 0) ecTh BemMqMHA IIOCTOSIHHAM, paBHas
2a. D710 reoMeTpHYECKOE MeCTO HasblBaeTcs Turep0oJoif,
Toukn F; n F,—dgoxycamu runepbosl.

Iokaszarp, uyTo ypaBHeHHe THIep6OJBI  HMEeT  BHA
x2 42
a® b2

192. BoiBecTu ypaBHEHHE TeOMETPHYECKOrO MECTa TOYeK,
AJISE KOTOPBIX pacctostHne Ao naHHofi touku F(p/2; O) pasHo
paccTosIHIIO N0 faHHON npsMoll x=—p/2. D10 reoMerpuUecKoe
MecTO HasblBaercsi napaboJofi, Touka F — ¢orycoM napaboJnt,
JiaHHasl npsMas — ee JUPEKTPUCOH.

193. BriBect ypaBHeHHe TeOMETPHUECKOTO MecTa TOYEK,
JJIA KOTODPBIX OTHOLIEHHE PacCTOSHUA A0 AaHHOM TOUYKH F(—4;
0) X paccrosinuio 10 jgaHHOH npsiMoil 4x-+25=0 pasno 4/5.

194. BoiBectH ypaBHEHHE TIeOMETPHYECKOro Mecra TOUeK,
AJIS1 KOTOPBIX OTHOLUEHHE PACCTOSIHHA 10 AaHHOM TOYKM F (—5;
0) X paccrosiHuMO 10 NauHOH npsamoit 5x-+16=0 paBHo 5/4.

195. BoiBecTH ypaBHeHHE TeOMETPHYECKOTO MecTa TOYeK,
LIl KOTOPHIX KpaTyafllude pacCcTofHUs JO0 JABYX JAHHBIX
okpyxHoctell (x-1-3)*-+yi=1, (x—3)*-+y*==81 paBHbl Mexay
coGo#.
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196. BriBecTHt ypaBHEHHE TIeOMETPHUECKOr0 MecTa TOUYeK,
IJsi  KOTOPHIX Kparyailiipe PacCrofinus A0 ABYX JAHHBIX
oxpyxHocteit (x--10)2+y*=289, (x—10)*+y*=1 paBubi me-
KLy coboil.

197. BoeiBectH ypaBHeHHe TeOMETPUYECKOro Mecra TOYeK,
JJ151 KOTOPBIX KpaTyailiHe PAacCTOAHNA 1O JaHHOH OKPYKHOCTH
(x—5)2+y*=9 n po panHo# npamoit x-+2=0 paBHB MexXAY
coboH.

198. IIpsivas neprneHIUKYJAspHA NOJAsPHON OCH ¥ OTCeKaer
1na Heft OTpe30K, paBHblil 3. COCTaBUTb ypaBHEHHUE 3TO NPAMOH
B TOJAPHBIX KOOPAMHATAX.

199. Jlyu BBIXOAMT M3 1OJIOCA M HAKJOHEH K MOJISIPHOH
ocu mox yraoM /3. CoctaBuTh ypaBHeHHe 3TOTO Jiyya B Mo-
JISIPHBIX KOOpAHHATaX.

200. IlpsiMasi NpOXOAHT Yepe3 TOJIOC ¥ HAKJOHeHa K Mo-
nspHO# ocu nog yriiom 45°. CocTaBuTh ypaBHeHHe 3TOfi NPsAMOi
B MOJSIPHBIX KOOpAHHATAX.

201. B monsipHbIX KOOpAMHATAX COCTABUTH YpaBHeHHE Ieo-
MeTpPHUYECKOr0 MECTa TOYeK, PACCTOAHUA KOTOPHIX OT NOJIAPHOI
OCH paBHH b.

202. OxpyxHoCTb pajuyca R=>5 npoXoiut uepes mnoJioc,
ee HEHTp JeKHT Ha nossipHofi ocu. CocTaBHT ypaBHeHue 3T0il
OKPYXKHOCTH B MOJISIPHOH CHCTeME KOOpAMHAT.

203. OxpyxHocTp pajuyca R=3 Kacaercsi HOJNspHO# oCH
B nomioce. CoctaBUTb ypaBHEHHE 3TOH OKPYXKHOCTH B TOJSAp-
HOIl cHCTEMe KOOpAWHAT.

§ 11. Tapamerpuyeckne ypaBHEHHS JIMHHA

O603nauuM GyKBaMH X ¥ y KOOPIHHATH HekoTopoli Toukn M; paccMoT-

pPHM IBe QYHKUHHM apryMmeHTa I
=g (), y=p . m

INpn usmeHenuu ¢ BeMMuHHBI X U y OYAYT, BooOlle roBOpS, MEHATHCH,
CJleloBaTeNIbHO, Touka M Oyner nepemetnaThesi. Pasenctsa (1) Ha3biBaloTcs
fapaMeTpUHecKUMH  YPaBHEHUAMH JIHHHH,
KoTopasi fBJsieTCsl TpaeKTopHell TOukH M; Y
aprymMeHT / HOCHT Ila3BaHHe TlapameTpa.
Ecau u3 pasenctB (1) MOXKHO HCKJIIOUHTH
napamertp f, TO TMOJYYHM YypaBHEHHE TpaeK-
TopuH TOYKH M B BHJe

F(x, y)==0.

204. CrepxeHb AB cKOJMb3UT CBO-
uMd xouuamy A u B no Koopausxat- 7
ubiM ocaM. Touka M menut crepreHb Puc. 8
Ha e yactu AM=a u BM=b, Bu-

BECTH NapaMeTpPUueCKHe YpaBHeHHs Tpaekropuu Ttoukn M,
NpHHAB B KauecTBe napaMerpa yroa t=/0BA (puc. 8). Hc-
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KJIOUNTL 3aTeM napameTp ! H HaHTH ypaBHEHHE TpaeKTo-
pun toukn M B Buze F(x, y)=0,
205. Tpaexrtopueil Touku M sBAfiETCA IJLIHIC, ypaBHe-

x2 . y?
HHE KOTOpOro 32—+'3/2—=1 (cM. 3amayy 190). Beisectn
napaMeTpHuecKHe ypaBHEHHS TPaeKTOPHH TOUKH M, npunu-
Masi B KauecTBe napaMeTpa ! yroJ HakJoHa orpeska OM

kK ocu Ox.
206. TpaeKTopuen Tquu M sBnsaetcs runep6osa, ypas-

HeHue KOTOpoH -27 _-1 (cM. 3amauy 191). Beisecrn

napameTpuyecK e ypaBHe}mﬂ TpaeKToOpuu TOUKH M, npuuu-
Masi B KauecTBe napamerpa ! yroJ HakJoHa orpeska OM
K ocu Ox.

207. Tpaektopueit Toukn M sBasercs napaosa, ypas-
HeHHe KoTopoH y?=2px (cM. sazauy 192). BriBecTn mnapa-
MeTpUYeCKHe ypaBHeHMs TPAaeKTOpPHH TOUKH M, npuHuMas
B KayeCTBe napamerpa [:

1) opaunaty touku M;

2) yron HakjaoHa orpeska OM Kk ocu Ox;

3) yroa HakJoHa orpeska FM k ocu Ox, rae touga F—
thoxyc napaboJnl.

208. Jlaubl nmoJsipHble ypaBHEHHs CJAELYIOIHX JHHHE:

1) p=2Rcos8; 2) p=2Rsin®; 3) p=2p 2?;2%

CocraBuTh NapameTpHUecKHe ypaBHeHHS 3THX JHHHH B Je-
KapTOBbIX NPsSMOYToJbHBIX KOOpAMHATaX, COBMellas MOJOXH-
TeJIbHYIO N0JyOoCk abcuyce ¢ NOoJsAPHON OCbi0 M BhIGMpas B Ka-
yecTBe IlapaMeTpa TMOJAPHBIA yroJd.

209. Jlanbl mapaMeTpHYecKHe YpaBHEHHs JIHHMI!
1) x=0—-2t+1, y=t—1;, 2) x=acost, y= asmt 3

)
=g sect, y=>b tg t; 4) x=—2—<t -+ T>,J=—2—(t—- ), 5) x

=2R cos? {, y=R sin 2f; 6) x=R sin 2¢{, y=2R sm2 T x
=2p ctg¥*, y=2p ctg t;
HCKJIIOUMB mapameTtp f, HaliTu ypaBHEHWS 3THX JIHHHH B BuJe

Fx, y)=0.

X

Il

II



FTABA3
JIMHUH NEPBOI0O NMOPAAKA

§ 12. OGuiee ypaBHeHHe NPAMOH. YpaBHeHHE MPAMOH
C YIVIOBbIM KO(DHUMEHTOM. YToa MEKAY ABYMS NPAMbIMH.
YcaoBue napasielbHOCTH M NeprneHHKYJARPHOCTH
JABYX OPSIMBIX

B jekapToBHIX KOOpAMHATAX Kaxpas npsiMas onpeflesisercd ypasHe-
HHeM mepBoH creneHd H, o6paTHO, KaXJOe ypaBHEHHE NEPBOl CTeneHH on-
pejesiseT NpSAMyio.

YpaBHeHUe BHIA

Ax--By+C=0 )

Has3biBaeTcsT OOWIMM ypaBHEHHEM NpsMOH.

Yroa o, onpefensieMslil, Kak MoKa3asHo Ha DHC. §, Ha3LIBaeTca YIVIOM
HakJIoHa npaMoill K ocu Ox. Tanrenc yria HakJjoHa npsiMoft K ock Ox Hashl-
BaeTCst YIVIOBBHIM KOSPULHEHTOM npsaMoii; ero o0biuno 0003Ha%aioT OyK-
BOH k:

k=tg a.

Ypapuenne y=khx--b HasblBaeTCst ypaBHEHHeM NPSAMOA C YIVIOBBHIM KO3(-
GHIMEHTOM; & ~— YIVIOBOH KO3(dHUHEHT, b — BeJIMUUHA OTpesKa, KOTOphiil

oTceKkaeT npsmMas Ha ocd Oy, cuuTas OT Hauyala ¥
KOOpIHHAT.

Ecau npamas 3agana oO0WUM ypaBHeHHeM ‘

Ax+-By+-C=0, Ib
o
TO ee YIJoBOH Ko3pPHUHEHT onpefesiercs Ho 7 z
¢dopmy.e
A
k= -5 Puc. 9

YpaBrenne y—y,=£k(Xx—x;) SBAAETCA YpaBHeHHeM NPsMOil, KOTOpas
NpOXOAUT ueped TOuKY My (X5 o) ¥ HMeeT yriosoit xosdduuuent 2.

Ecnu npsmas npoxoauT uepe3 Touku M, (x;; yy) u My (Xa; ya), TO ee
yriaoBoit KosgguiueHT onpejenaercs no gopmye

k=!/2—.l/1' .
Xo—Xy
YpaBHenue
X—Xi__4—yi
Ag—Xy  Ya—4i
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ABJIAETCS ypaBHeHHeM NpsIMOH, mpoxoisiuiel uepe3 ape Touxku My (x1; ¢#1)
H M; (x2; o).

Eciin M3BecTHBl YIVIOBble KOSQOUIUEHTH £y H Ry NBYX MPSMBIX, TO OJHH
H3 YIVIOB (p MEXKAY STHMH NPSMBLIMH onpejensieTcst 10 gopmysie
ko —ky
1| kyky ”

[IpHSHAKOM Napan/eJbHOCTH ABYX MNpsSMBIX $BJASETCS! PaBeHCTBO HX
YIVIOBBIX KO3(HIHEHTOB:

ky=k,.
ﬂpHSHaKOM NEPNeHHKYJIPHOCTH ABYX DNPAMBIX ABJIAETCS COOTHO-
nieHHe
1
ky "
Hnaue roBops, yrioBbe KOS(BGHLUHEHTEH NEPHEHIHKYISPHHX NPAMBIX
oGpaTHL 1O a6COMIOTHON BeJHYMHE H IPOTHBONOJOMNHBL [0 3HAKY.

klkg =—1, HJIH kz =

210. Onpegenutb, Kakue u3 touek M (3; 1), M,y (2; 3),
My(6; 3), M,(—3; —3), M;(3; —1), My(—2; 1) nexar Ha nps-
molt 2x—3y—3=0 u Kakue He JeXaT Ha HeH.

21t. Touxu Py, P,, Ps, P, n P, pacrojioxXeHbl Ha NpsMOH
3x—2y—6=0; ux acOuuCChl COOTBETCTBEHHO paBHbl Uuc/iaM 4,
0, 2, —2 u —6. OnpeneauTb OpPAMHATHL 3THX TOYEK.

212. Touku @y, Q;, Qs, Q, u O, pacnosioxkeHbl Ha NPAMOH
x—3y+2=0; UX OpAHHATHI COOTBETCTBEHHO PaBHBI YHC/IaM 1,
0, 2, —1, 3. Ompenenurb abcuUcchl ITHX TOYEK.

213. Onpenenutb TOUKH IlepeceueHnd npsMod 2x—3y—
—12=0 ¢ KoOpAMHATHLIMH OCAAMH H MOCTPOHTb 3Ty NPAMYIO
Ha uepTexe.

214. Halitu Touky mepecedeHnsi IBYX NpPAMbIX 3x—4y—
—29=0, 2x-+5y+19=0.

215. Cropoust AB, BC u AC tpeyronsnuka ABC nawbt
COOTBeTCTBeHHO ypaBHeHusiMu *) 4x-1-3y—5=0, x—3y+10=0,
x—2=0. Onpefenuts KOOPAHHATHI €0 BEPLUHH.

216. Jaunl ypaBHeHHS JABYX CTOPOH [apaJiesorpamma
8x+3y+1=0, 2x+y—1=0 u ypaBHeHue OJHOA U3 ero auaro-
najgeit 3x-+2y-3=0. Onpegenntb KOOPAUHATHl BEPLIHH ITOrO
napaJjijiesiorpamma.

217. Croponbl TpeyroJbHUKA JeXaT Ha TNPAMBIX X+
+5y—7=0, 3x—2y—4=0, Tx+y+19=0. Boluncaure ero
naowags S.

218. ITnomans TpeyroJbpuuka S=38, nBe ero BeplIHHBI CYTh
roukn A (l; —2) u B(2; 3), a tperbs Bepimna C JexUT Ha
npsimoii 2x+y—2=0. OnpenenuTb KOOPAUHATHL BEepLIMHEL C.

*) 3rech M Besjie B JaJdbHellleM NoJ YpaBHEHHEM CTOPOH Mbl 6yaem no-
HHUMaTh yPaBHEHHH NPAMBLIX, Ha KOTOPHIX JI€XAT CTOPOHBL.

32



219. Iliaowmane Tpeyrosbruka S=1,5, Ase ero BeplIMHBL
cytb ToukH A (2; —3) n B(3; —2), LeHTp Macc 3TOro TpeyroJib-
HUKa JeXuT Ha npsiMoll 3x—y—8=0. Onpeesutb KOOP AUHATHL
Tperbell Bepimmubl C.

220. CocTaBUTb YpaBHEHHE IPSMOH H IIOCTPOUTH HPSIMYIO
Ha dYepTexe, 3Hasl ee YIIOBOM KO3HUHEHT K M OTPe3oK b,
oTcexaeMbll e0 Ha ocu Oy:

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

4) k=—3/4, b=3; b) k=—2, b=—5;

6) k=—1/3, b=2/3.

221. Onpenenaurb yraoBol KoagduuueHT k ¥ OTPe3oxk b,
oTcexaeMbli Ha ocd Oy, A KaxaoH M3 NpAMbBIX:

1) 5x—y+3=0; 2) 2x+3y—6=0;

3) 5x-+3y+2=0; 4) 3x+2y=0; 5) y—3=0.

222. Jlana npsamasg 5x-+3y—3=0. Onpeaeautb yIrI0BOKH
Kos(punreHT &k npsiMoi:

1) napannenbHOll NaHHOH NP AMOH;

2) TNepneHAUKYJASPHOH K JaHHOH NpAMOH.

223. Hana npsmas 2x+3y+4=0. CocraButh ypaBHeHHe
npsiMoii, mpoxopsieit yepes Touky Mo(2; 1):

1) nmapannenpHo JaHHOM MNpPSIMOH;

2) nepreHAMKYJASPHO K JaHHOH TNIPSAMOMH;

224. aupl ypaBHeHHS JBYX CTOPOH TPSIMOYTroOJbHHKA
2x—3y—+5=0, 3x+2y—7=0 u oaxa u3 ero Bepwun A (2; —3).
CocTaBUTh YpaBHEHHHA JBYX JAPYTHX CTOPOH 3TOrO MpPSAMO-
YIOJIbHUKA.

225. Jlausl ypaBHeHHSI JABYX CTOPOH NpPSIMOYTOJIbHHKA
x—2y=0, x—2y--15=0 n ypaBHeHne ofHOH H3 ero AuaroHa-
jgefi 7x-+y—15=0. Halith BeplIMHEI NPAMOYTOJLHHKA.

226. Hai#itn npoekuuro toukn P (—6; 4) na npamyio
4x—5y-+3=0.

227. Haiitu touky Q, cumMmerpuunyio touke P (—5; 13)
OTHOCHTEJIbHO npsMoH 2x—3y—3=0.

228. B Ka)KJoM 3 CJAeAYIOIIHX cJy4yaeB COCTaBHTb Yypas-
HeHHe npsMOl, napaJjiiefbHON JBYM AaHHBIM DPAMBIM M IpPO-
XOIsiulel mnocepenyiHe MeXAYy HHUMH:

1) 3x—2y—1=0, 3x—2y—13=0;

2) 5x+y+3=0, dbx+y—17=0;

3) 2x+3y—6=0, 4x+6y+17=0;

4) 5x-+7y-+15=0, bx-+7y-13=0;

5) 3x—15y—1=0, x—by—2=0.

229. Boiuucnuth yraoBoil koaddpuuuent £ npamolt, npo-
Xofisllell uepes ABe AaHHble ToukH: a) M (2; —b), M,(3; 2);
6) P(—3; 1), Q(7; 8); B) A(5; —3), B(—1; 6).

230. CocraBuTb ypaBHeHHMA NPSIMBIX, NPOXOASIIHX uepes
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BeplIMHbl TpeyroinHuka A (5; —4), B(—1; 3), C(—3; —2)
NapaiesbHO MPOTHBONOJIOMKHBIM CTOPOHAM.

231. HaHel cepemuHbl CTOPOH TpeyroabHuka M,(2; 1),
M,(5; 3) u My(3; —4). CocraBuTh ypaBHeHHe €ro CTOPOH.

232. Haunt gBe touku P (2; 3) u Q(—1; 0). CocraBurs ypas-
HeHHe NpsiMoH, Npoxosinel Jyepe3 TOUKY @ NeprneHAUKYJAsIpHO
K orpe3ky PQ.

233. CocrtaBdTh ypaBHeHHEe NpsMOH, ecau touka P (2; 3)
CNYXKHUT OCHOBaHHEM MNepHEeHIHKYJsipa, ONYIIEHHOTO H3 Ha-
gaja KOOPOUHAT Ha 3Ty NpPSAMYIO.

234. ann Bepunnsl Tpeyroapuka M(2; 1), My(—1; —1)
un M;(3; 2). CocraBuTh ypaBHEHHs €r0O BBICOT.

235. CropoHB! TpeyroJlbHUKa JaHbl ypaBHeHUAMH 4x—
—y—7=0, x+3y—31==0, x+5y—7==0. OnpeneiuTp TOUKY
NIepeceueHNs] €ro BBICOT.

236. [auwr Bepiumnubl Tpeyroasnuka A (l; —1), B(—2; 1)
u C(3; 5). CocraBuTh ypaBHeHHe NepIeHIUKYJspa, ONYIieH-
HOTO #3 BeplUHHB A Ha MefHaHy, IPOBeICHHYIO U3 BepLUHHL B.

237. Lanpl BepmuHb TpeyroiabHuka A (2; —2), B(3; —b)
u C(5; 7). CoctaBuTh ypaBHEHHe NEPHIEHIUKYJApA, ONYIleH-
Horo u3 BepuxHbl C Ha GUCCEKTPHCY BHYTPEHHEro yrJia mpH
BepuHe A.

238. CocraButh ypaBHEHHS CTOPOH H MequaH TpeyroJb-
Huka ¢ Bepumnamu 4 (3; 2), B(5; —2), C(l; 0).

239. UYepe3 touku M (—1; 2) u M,(2; 3) nposenena nps-
Mas. OnpefienuTs TOUKH NepecedcHHs 3TOH IpaMoH ¢ ocAMH
KOOpAHHAT.

240. [dokasaTb, 4TO YCJIOBHE, NPU KOTOPOM TPH TOUKH
Mi(xs; y1), Ma(xa; yo) w0 My(xs; ys) AeKaT Ha OJHON NPAMOH,
Moxer OBITb 3aMHCAHO B CJERYIOUIeM Buje:

x; yr 1
X ys !
X3 Yy 1
241. [oka3ath, 9TO ypaBHeHHe NpSAMoOH, NPOXOAsAimlell de-
pes ase AaHubie T04KA My(xy; 1) 1 Ma(xs; y2), MOXKeT GbITh 3a-
HOHCAHO B CJAEAYIOUIEM BHIE:
x y 1
Xt gy 1
X Ys 1
242, [laubi nocsejoBatesbHBIe BepILHHBL BBIMYKJIOTO YeThl-
pexyroasuuka A(—3; 1), B(3; 9), C(7; 6) u D(—2; —6).
OnpezesuTh TOUKY nepeceyeHUst €ro AuaroHaJes.
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243. Hanwl nBe cMexxHble Beplunbbl A (—3; —1) u B(2; 2)
napasaienorpamma ABCD n touka Q(3; 0) nepeceuenusi ero
Inunarosanefi. CoctaBUTh ypaBHEHHUS CTOPOH 3TOTO NapaJsieno-
rpaMma. _

244. Ilanbl ypaBHeHHS JABYX CTOPOH MPSMOYTOJLHHKA
S5x+2y—7=0, bx-+2y—36=0 u ypasHeHie ero IHaroHaJU
3x+7y—10=0. CocraBuTb ypaBHeHHf OCTaJbHLIX CTOPOH
H BTOpOH JnaroHa/lHd 3TOr0 NPAMOYTOJbHHKA.

245. Jlannl BepmmHel TpeyroabHuka A (1; —2), B(5; 4)
1 C(—2; 0). CocraBurb ypaBHEHHsi GHCCEKTPHC €r0 BHYTDEH-
HEro W BHELIHEero YIrJoB NpH Beplinhe A.

246. CocraBHTb ypaBHeHHe NpAMOH, NPOXOAfedl dYepes
Touky P(3; 5) Ha ONMHAKOBBHIX PAcCTOSTHUAX OT Touek A (—7;
3) u B(ll; —I15),

247, Haiitn npoekuuio Toukn P (—8; 12) na npsamyio, npo-
xoaamylo yepes Touku A (2; —3) u B(—5; 1)

248. Hafitn touky M, cumMerpnunyio Toure M,(8; —9)
owgocmenbno OpsAMoOR, mpoxojsiei uepes ToukH A (3; —4)
u B(—1; —2).

249. Ha ocu a6Gcnmee HaliT Takyio ToYKy P, utofe cymma
ee paccrosuuil 10 Touer M (1; 2) u N (3; 4) Gbna HauMeHblUe#,

250. Ha ocu opamnar HafiTH Takyio Touky P, uroGbl pas-
HOCTb paccrosinuil ee 0 touek M(—3; 2) m N(2; 5) Gbuia
Hanbonplied,

261. Ha mnpsamo#i 2x—y—5=0 maliT Takyi TOUKy P,
cyMMa paccrosfiHuB Kotopo#t mo touek A(—7; 1), B(—5; b)
6oina Obl  HaHMeHbLUeH.

252, Ha npsamoii 3x—y—1=0 nHafiti TaKyio Touky P, pas-
HOCTb paccTosiHuit Kotopoi 1o touek A (4; 1) u B(0; 4) Orina Got
nranfoJibiei.

253. OnpejenuTb yroid @ MeXAY ABYMA HPAMBbIMH:

1) bx—y-+7=0, 3x+2y=0;

2) 3x—2y4-7=0, 2x+3y—3=0;

3) x—2y—4=0, 2x—4y}-3=0;

4) 3x+2y—1=0, bx—2y+3=0.

254. Jlana npamas 2x-+3y-+4=0. CocraButh ypaBHeHHE
- npaMofi, mpoxoasmeit geped Touky My(2; 1) nmox yriom 45°
K JaHHOH npsMof.

255. Touka A (—4; b) aBnsercs BepIIMHON KBaipaTa, Aua-
TOHaJMb KOTOPOTo JexuT Ha npamoli 7x—y+8=0. CocraButh
YpaBHEHHsl CTOPOH W BTOPOH JMaroHaj® 3TOrO KBajpara.

256. Hanwl nBe NpPOTHBONIOJIOXKHBIE BePINIMHEI KBajparta
A(—1; 3) u C(6; 2). CocraBuTh ypaBHEHHS €ro CTOPOH.

257. Touka E(1; —1) siBasercs HeHTPOM KBajpaTa, OlHa
H3 CTOPOH KOTOPOTo JiexHT Ha npamoi x—2y-+12=0. Cocra-
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BHTb ypaBHeHHS NpPAMBIX, HA KOTOPHIX JIeXKaT ocTa/ibHble CTO-
POHBl 3TOTO KBajpaTa.

258. W3 toukn My(—2; 3) mox yriyiom a K ocu Ox nanpasjeH
Jayu ceera. Mssecrio, uro tg a=3. Hoiaa no ocu Ox, aydor
Hee orpasuicsi. CoCTaBUThb ypaBHEHHMSl NPSMBIX, Ha KOTOPBIX
nexaT Nafaolluil U OTPaKeHHBIH JIyYH.

259. Jlyu cBera HanpaBleH no npamolt x—2y-+5=0.
Ho#ina no npsmofi 3x—2y-+7=0, nys or xHee orpasuics., Co-
CTaBUTb YpaBHeHHe NpAMOH, Ha KOTODOH JIeXKHT OTparKeHHBIH
ay4.

260. Jlanb! ypaBHEHMsI CTODOH TpeyroJbHHKa 3x-+4y—
—1=0, »~7y—17=0, 7x+y-+31=0. Hoxasarb, 4Yro 3TOT
TPeyroJIbHUK paBHOOeApeHHbIH. PellnTh 3afauy OpH HOMOLLH
CpaBHEHHA YIJIOB TPEYrOJIbHUKA.

261. Jokasarb, 94TO ypaBHeHHe NPAMOH, NPOXOAslLeH Yepes
touky M;(x;; y1) napansenoHo npsivoit Ax+By-+C=0, moxer
6eiTe 3anucano B Buue A (x—x1)-+B{y—y.)=0.

262. CocraBuTh ypaBHeHHe npsAMOH, TNpoxoisallell uyepes
touky M,(2; —3) napannensHo npamofi: 1) 3x—7y-+3=0;
2) x+9y—11=0; 3) 16x—24y—7=0; 4) 2x-+-3=0; b) 3y—1=0.

Pemute 3ajauy, He BBLIYHCAAA YIVIOBBHIX KO3(hdHLKEHTOB
AAHHBIX NpPAMbBIX.

Y Kk a3aHHue Bocnoab3oBathes pesysibTaToM npeablAyineff sagauu.

263. Ilokasath, 4YTO YCJIOBHE MepreHAUKYJAAPHOCTH Nps-
moix Ax+Byy+C=0, Aux-t+By+C,=0 Mmoxker Obitp 3a-
nucaHo B caeayioumteM Buge: A4;44-+B1B;=0.

264. YCraHOBHTb, KaKue H3 CJAeAyIOIHX Nap nNpAMbIX
nepHeHANK yJIAPHbL

1) 3x—y+5=0, x+3y—1=0;

9) 3x—4y--1=0, 4x—3y+7=0;

3) 6x—15y-+7==0, 10x+4y—3=0;

4) 9x—12y--5==0, 8x+4-6y—13=0;

5) Tx—2y-+1=0, 4x+6y+17=0;

6) Sx—Ty4-3=0, 3x--2y—>5=0.

Pemurt 3apady, He BbIUHCAAA YIVIOBBIX Kod{duuuenros
JaHHBIX DPSIMBIX.

Yxasanne, BocnonbsoBarecs ycioBHeM NepneHRHKYJAAPHOCTH
npsAMBIX, BHIBeJEHHBIM B 3ajaue 263.

265, Jloxasath, yro (opMysa Wi onpefesleHust yriaa ¢
mexay npsmbiva Aix-4-Biy+-Ci=0, Ax+Bay+C:=0 moxer
ObiTh 3amucaHa B CJefyIolieM BHIE:

A;By— AqBy
fgo= AjA3+-BiBs *
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266. Onpemesnutp yroa ¢, o6pa3oBaHHBIA AByMs Nps-
MBIMIL:

D 3x-_:y+5=__0, 2x+y—T7=0;
2) xV2—ylV3—5=0,

BV x+(V6—=V3)y+7=0;
3) xV§+yV§—2=O, 2V 6—3y+3=0.

Pemmth 3anavy, He BBIYHMC/ASS YIVIOBHIX KOS(QQHUHEHTOB
LaHHBIX [pPsMBIX.

Y xa3anue BocnosssoBarses GopMyJIoll 143 onpefeseHHs yriaa
MeXAY AByMS NPSMBIMH, NOJNY4EHHOM} B 3afaye 265.

267. lanbnl nBe BeplIHHB TpeyrodbHura M (—10; 2)
u M,(6; 4); ero BeicoTh nepecekatorcs B Touke N (5; 2). Onpe-
LeMNTh KOODAHHATHL Tperbell BepluinHel My,

268. Jauwt ape Bepuinubl A (3; —1) u B(5; 7) tpeyronp-
Huka ABC u touka N (4; —1) nepeceuenus ero Beicor. Cocra-
BUTb YpaBHEHMS CTODOH 3TOTO TPEYroJibHHKA.

269. B rtpeyroabuuke ABC pnaHel: ypaBHEHHE CTOPOHBL
AB: bx—3y-+2=0, ypasnenus Bbicor AM: 4x—3y-+1=0
u BN: 7x-+2y—22=0. CocraBuTth ypaBH2HHA JIBYX APYIHX
CTOPOH M TpeTbell BBICOTH ITOrO TPEYTONBHHKA,

270. CocraBuTh YpaBHEHHs CTOpoH TpeyroasHuka ABC,
ec/an JaHbl oaHa M3 ero BepidH A (l; 3) W ypaBHeHHs IBYX
Memgal x—2y+1=0 n y—1=0.

271. CoctaBuTb ypaBHEHHs CTOPOH TpPEYTOJIbHHKAE, €CJH
JaHel ofHa u3 ero BepunH B(—4; —b) u ypaBHeHus IABYX
BucoT dx+3y—4=0 n 3x--8y-+13=0.

272. CoctaBuTh ypaBHEHHsi CTOPOH TpeyrojbHHKA, 3Has
onHy u3 ero BepunH A (4; —1) # ypaBHeHus! AByX GHCCEKTPHC
x—1=0 n x—y—1=0.

273. CocraBuTh ypDaBHEHHSI CTOPOH TPeYyroJbHUKA, 3Hasf
oaHy ero pepuinHy B(2; 6), a TakXKe ypaBHEHHS BHICOTHI
x—Ty+15=0 u 6uccexrpucnl 7x-+y-+5b=0, npoBeleHHbHX H3
OLHOH B2pIUMHHL

274. CocraBuTb YpaBHEHHS CTOPOH TPEYrOJbHHKA, 3Has
oIHy ero BepmuHy B(2; —1), a TaxkKe ypaBHEHUS BbLICOTbHI
3x—4y+27=0 u Ouccexrpuctt x-+2y—>b=0, npoBereHHHX
U3 DPAa3JIMYHBIX BeplUHH,

275. CocraButh ypaBHEHHS CTOPOH TpeyroJibHHKa, 3Had
onHy ero pepmuny C(4; —1), a Takxe ypaBHEHHS BBICOTB
2x—3y-+12=0 n Meauansl 2x-+3y=0, npoBe/icHHEIX U3 ORHOMN
BepUIHHBI,
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276. CoctaBuTb YypaBHeHUS CTOPOH TpPeyroJbHHKa, 3Haf
oauy ero BepumiuHy B(2; —T7), a Tak¥Ke ypaBHEHHS BBICOTHI
3x+y-+11=0 u menuansl x+2y+7=0, npoBeJeHHbIX H3 pas3-
JIMYHBIX BepLUKH.

277. CoctaBHUTb YpaBHeHHsl CTOPOH TpeyroJibHUKa, 3Had
oxny ero BepinHy C(4; 3), a Takke ypaBHeHHsl GHCCEKTPHChI
x+2y—5=0 u wmeauansl 4x-+13y—10=0, npoBeseHHBIX H3
OJHOH BepIUHHLL.

278. CocraBuTh YypaBHeHUS CTOPDOH TpeyroJibHHKa, 3Had
omxuy ero BepumiHy A (3; —1), a TakxKe ypaBHEHUsl OHCCeK-
tpuchl x—4y-+-10=0 u memuann 6x+10y—59=0, nposezen-
HBIX M3 Pa3/IMYHBIX BEPIIHH.

279, CocTaBuTh YypaBHEHHe NPAMOHM, KoTOpas MPOXOLUT
Yepes Haua/lo KOOPAHHAT M BMecTe C NpsMbiMH x—y-+12=0,
2x-+y+9=0 obpasyer Tpeyro/bHHUK C ILIOMabI0, paBHO# 1,5.

280. Cpeas npsiMbiX, mpoxoAaumiux yepes Touky P(3; 0),
HafiTH TaKyio, OTPE30K KOTOPOH, 3aK/IOUEHHBIH MKy NPsIMbL-
M 2x—y—2=0, x+y-+3=0, nemutca B TOuKe P momosam.

281. Yepes Touky P(—3; —1) npoBelieHbl BCEBO3MOXHbIE
npsiMbie. [loka3aTh, YTO OTPe30K KaXKNOH M3 HHUX, 3aK/IOYeH-
HBIH MexXay mpambiMa x—2y—3=0, x—2y+5=0, meaurtcs
B Touke P mnonosam.

282. Uepes touky P (0; 1) npoBeseHbl BCEBO3MOMKHbIE
npamsle. Jlokas3arb, 4TO CPeiud HHX HeT MPAMOH, OTPE3OK Ko-
TOPOH, 3aKJIOYEHHBIHl MeXAy nmpsAMbiMH x—2y—3=0, x—2y+
+17==0, nenuica 6w B TOUKe P nononam.

283. CocraBuTh ypaBHEHHE NpPAMOH, NpoXoidiled dvepes
Ha4aJo KOOpAMHAT, 3Hafl, YTO JVIMHA ee OTpe3Ka, 3aK/IOo4YeH-
HOro Mexay npsmbiMu 2x—y~+5=0, 2x—y-+10=0, pas-
na J/10.

284. CocraButh YypaBHEHHe NPAMOH, npoXxoxsulefi dYepes
touky C(—D5; 4), 3Hast 4TO AJIMHA €e OTpe3Ka, 3aK/IYEeHHOro
mexay npsaMeiMe x+2y-+-1=0, x+2y—1=0, pasua 5.

§ 13. Henoanvie ypasHeHust npamoii. CosmecrHoe
MCCAEN0BAHME YPABHEHMA JABYX H TpeX NpPAMbIX. YpasHeHue
npaAMoil «B OTpe3Kax»

Ecau B ofmeM ypaBHeHHU TpsaMofi
Ax+By+C=0 (8]

ONHH MJIH ABa H3 TpeX KoahoduuueHToB (cauTas U CBOGOAHLIA 4iaeH) ofpaina-
I0TCS B HYJIb, TO YpaBHEHHE Ha3bIBaeTCH HEMOJHbIM. BO3MOXHHI caexylomue
caydau:

1) C=0; ypaBHeuue umeer Bui Ax-+By=0 n onpejenser npaMmyio,
NPOXOJAWY0 Yepe3 Haualo KoopIuHarT,
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~2) B=0 (A50); ypapnenne umeer Buj Ax+C=0 u onpenenser mnps-
MYI0, NEPNEHAUKYIAPHYIO K ocH Ox. ITO ypaBHeHHE MOMXKET OblTh 3aNHCAHO
B BHJle ¥=4, Ille a=—— ABIAeTCH BeJIHYMHON OTPEe3Ka, KOTOPHIi OTceKaeT
npsmas Ha ocu Ox, CUHTast OT Havyala KOOpAWHAT.

3) B=0, C=0 (A=%40); ypaBHeHHe MoXeT ObITh 3amucaHo B Buje x=0
H OTpefiessfieT OCb OPAHHAT.

4) A=0 (B=0); ypapuenne nmeer BuA By-FC=0 u onpesneiser nps-
MY10, nepnenAKyJIsapHyto K ocit Oy. 370 ypaBHeHMe MOXKeT ObITh 3aIHCano
B BUJE y=b, I'le b=———B— SIBJIRETCS] BeTUYHHON OTpe3Ka, KOTOPHI OTCeKa-
eT npamas Ha ocu Oy, cuurasi OT Hayala KOODJAHMHAT.

5) A=0, C=0 {B=£0); ypaBuenue MoxeT OHTh 3anHCcaHo B Buie y=0
v onpejiesnser ock abenmcc.

Ecau sn oann us koadgunuento ypasHenus (1) me pasen #ymw, To
€ro MOXHO Tpeo6Gpa3oBaTe K BHLY

X,y
T3 =b @

rie a=—C/A n b=—C/B cyTb BeIHUHHB OTPE3KOB, KOTOPbIE OTCEKAET
npAMas Ha KOODAMHATHBIX OCHX.
YpaBHeHHe (2) Ha3blBaeTCs ypPaBHEHHEM NDPSAMON «B OTpe3Kax».,
Ecan aBe npsaMble JaHb ypaBHEHHSIMH

Apx+-Biy-+Ci=0 n Agx} BoyCy =0,
TO MOTYT IpeACTaBHTLCHA TPH caydas:

A , By
a8 —/ #— — npAMLIE HMEIOT OJHY OOMIYIO TOUKY;
A, B,
6) %:-g—: # %:— — NpsIMblE NapalfiebHE;
B) -é—l-—:&:gl— — npsiMBie  CIMBAIOTCH, T. €. o06a ypaBHeHUS

4, By G onpejesqloT OAHY H TY e NpaMylo.
285. OnpenenuTb, IPH KaKOM 3HaUYeHHH @ npaMas

(a+2)x-+ (a*—9)y-+-3a*—8a+5=0

1) napannenbna ocu aGeuuce;

2) napanjielbHa OCH ODJAMHAT,

3) NpOXOAWT 4epe3 HayaJo KOOPAMHAT.

B kamaom cayuae HanucaThb ypaBHeHHe NPSIMOH,

286. Omnpenenutb, NpH KaKHX 3HaYeHHAX m WU n UpaMas

(m-+2n—3)x-+ (2m—n--1)y-+6m-+9=0
napajijenbHa ocu abcuHce ¥ OTCEKaeT Ha OCH OPAMHAT OT-

pesok, paBHbIi —3 (CuuTas OT Hauaja KoopauHart). Hanucars

ypaBHeHue 3TOH NpAMOH.
287. Onpenenuts, NPH KaKWUX 3HAYEHHSX /M ¥ n nNpsiMas

(2m—n-+5)x--(m-+3n—2)y+2m-+7n+19=0

napaJjjiejibHa OCH OPAMHAT ¥ OTCEKACT HAa OCH abcuuce oTpe-
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80K, paBubifl +5 (cuuras or Havata Koopausat). Hanwucarts
ypaBHeHHEe 3TOH NpsAMOH.

288. Ilokasatb, 4TO B CJelyIOUHX CJaydYadx JBe JaHHbIE
npsiMble TEpeceKaloTcsi, M HaliTH TOYKY MX [NepeceyeHusi:

1) x-+-5y—35=0, 3x+-2y—27=0;

2) 14x—9y—24=0, Tx—2y—17=0;

3) 12x+15y—8=0, 16x-+9u—T7=0;

4) 8x—33y—19=0, 12x-+55y—19=0;

5) 3x+5=0, y—2=0.

289. HoxasaTb, 4TO B CACLYIOHIMX CJy4asX JABe JAaHHble
npAMele NapajljesbHbr:

1) 3x+by—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, 5y—T7=0.

290. Jloka3aTb, YTO B CJASAYIOUIMX CJIy4afAX [Ase HaHHbIe
OpAMBIe COBIANAIOT:

1) 3x+5y—4=0, 6x -+ 10y—8 =0;

2) x-——yl/§=0, xV§—2y=0;

3) xV 3—1==0, 3x—)/ 3=0.

291. Omnpenenutb, NP KakHX 3HaYeHUAX a U b 1Be npsMbie

ax—2y—1=:0, 6x—A4y—b=0

1) umelor oxny ofuiyio Touky; 2) napajjenbHsl; 3) COB-
NajatoT.

292, OnpenenuTh, NPy KaKUX 3HaueHMAX M W 1 IBe OpA-
Mble

mx+8y--n=0, 2x+my—1=0
1) nmapanyenpnnl; 2) coBnajalor; 3) NepHEHAHKYJSPHSHL,
293. OnpepenuTb, OpY KaKOM SHAYeHUH m jBe [paMble
(m—1)x-4my—5=0, mx-+@2m—1)y-+-7=0
nepecekaloTcs B TOUKe, Jexaulefi Ha ocu abcumce.
294. Onpeneautb, Npu KaKoM 3HaYeHHH m JBe [psiMble
mx-4-(2m-+3)y+-m-+6=0,
@m-+ x4+ (m—1)y+m—2=0

fepeceKaloTcsi B TOUKe, Jeallefl Ha oCH OpJHHar.
295. YcraHOBUTb, NEpeceKaioTCsl JiM B ORHOM TOYKE TpH
OpsiMBle B CHEAYIOIUX Clydasx:

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

3) 2x—y+1=0, x+2y—17=0, x+2y—3=0.

296. Ilokasartb, uto ecqu tpu npsimeie Aix-+Byy-+Ci=0,
Ax+-Bay+Cy=0, Asx-tByy+Cs=0 nepecekaiorcs B 0/HOM
TOUKe, TO

A, B, G
A2 B2 C2
A, B, C

0.

f

3

297, Jlokasartp, 4To ec/u

A, B,
A, B, C,|=0,
AE! BS 3

1o tpu npamele Ax+By-+Ci=0, Ax+By+Co=0, Ax+
+Bay+C,3=0 nepecekarorcd B OXHOH TOYKE HJIM HapaJ-
JIeJIbHBIL,

298. Onpefennth, NpPH KAaKOM 3HAYeHHH Q@ TPH NPAMble
2x—y+3=0, x+y+3=0, ax+y—13=0 6ynyt nmepecekarbcs
B OJHOH TOUKe.

299. Haunl npawmeie: 1) 2x+3y—6=0; 2) 4x—3y-+-24==0;
3) 2x+-3y—9=0; 4) 3x—5y—2=0; b) bx-+2y—I1=0. Cocra-
BHUTb AJR HHX YypaBHEHHA «B OTPe3Kax» H IOCTPOUTb 3TH
npsAMble Ha YepTeKe.

300. Bblypcante OJOWAAb TPEYroJbHHKA, OTCEKaeMOro
npamoit 3x—4y—12=0 or koopaHHaTHOrO yrJa.

301. CocraButb YypaBHeHHe HpsiMOil, KOTOpas IPOXOJHUT
yepe3 Touky M;(3; —7) M oTceKkaer Ha KOOPIHHATHLIX OCAX
OT/IY4YHbIe OT HyJ/Isl OTPE3KH ORHHAKOBOH BeJHYHHBI (CUuTasi
KaXKAbH OTPe30K HampaB/eHHBIM OT Hayajda KOOPAHHAT).

302. CocraBuTh ypaBHeHHe NpSIMOH, KOTOpas NPOXOAUT
uepes To4ky P(2; 3) u oTcekaer Ha KOOPAHHATHBIX OCSAX OT-
pe3KH paBHOH JIJIMHBI, CHMTas KamIpll OTpe3oK OT Hadanda
KOOpANHAT.

303. CocraBuTb ypaBHeHWe NpAMOH, KOTOpas NPOXOAHWT
yepes Touky C(l; 1) u orcekaer OoT KOOpAUHATHOTO yrJa Tpe-
YroJibHUK € IJIOMajplo, paBHOH 2.

304. CocraBuTb ypaBHeHHe MNpPAMOH, KOTOpas NPOXOAHUT
yepes Touky B (5; —b) u oTceKaer oT KOOPAHHATHOTO yrJa
TPEYTOJIbHHK € ILIoWanslo, pasHof 50.

305. CocraBHTb ypaBHEHHe NOpPAMOH, KOTOpas HPOXOIHT
yepes TouKy P (8; 6) u orcekaeT OT KOOPAWHATHOrQ yria Tpe-
YIOIbHUK € IJIOWafbio, pasHod 12,

-
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306. CocraBuTh ypaBHeHHe nNpaAMOH, KOTopas NpPOXOZUT
yepe3 Touky P (12; 6) u orcexaer OT KOOPANHATHOTO yrJja Tpe-
YrOJIbHUK C MJoManplo, paBHOH 15).

307. Uepes touky M (4; 3) npoBeneHa npsiMasi, OTCeKaio-
was OT KOOPJHHATHOTO YIJa TPEYroJbHHK, IJoIaib KOTOo-
poro passa 3. OnpelenuTh TOYKH NepeceueHus 3ToH npsmod
C OCSIMH KOOpIHHAT.

308. Uepes toury Mi(x;; 1), rae x>0, mnposeieHa
npaMas

£, 49 _
'E_*—F’—Iv

OTCeKawllasi OT KOOPAHHATHOIO YrJyla TPEYroJbHHK, TJIOMaNb
Kotoporo paBHa S. OnpezennTb, HPH KaKOM COOTHOMIEHMH
MY BEJIHYHHAMH Xy, §1 H S OTPE3KH @ u b OYAYT UMETh OAHU- -
HaKOBble 3HaKH.

§ 14. HopwmanbHoe ypaBHeHHe npsmoil. PaccrosiHne
OT TOUYKH [0 mNpsAMOiH

Tlycts #a nockocTr xOy Aana npsiMas. TlpoBeleM uepes Hauajo KOOp-
AMHAT NepHeHAMKyaAsp K JaHHON ApsMOM H Ha3oBeM ero HopMaisio. O6o3-
HayuM uepe3 P TOYKy mepecedeHHs HOPMaJH C JaHHOH NPAMOH B YCTaHOBHM

NONOXKHTEJbHOE HanpaBJeHue HODMaJH
Y oT ToukH O K TouKe £.
Ecan o — nonspumiit yroa sopMa-

P Jii, p — AJuHa oTpeska OP (puc. 10), To
. ypaBHeHHe JaHHOW NPSMOH MOXeT OBITh
B, 3anHCaHo B BHJAE
e

’ x cos a-Fy sin a—p=0;

J T ypaBHEHHe 3TOTO BHja Ha3HBaeTcs HOp-
MaJIbHBIM.

Puc. 10 Ilyctb fana Kaxas-mubynp npsiMast
¥ npou3BOJbHas Touka M*; o6o3Hauum
yepe3 d paccTosinHe OT Toukn M™* no nan-

Ho#t npsmo#. Otkaonennem § Touku M* oT npsAMoil Ha3kIBaeTcs Yyucao -d,

€CJ/IM laHHag TOYKa M Havajlo KOOPAMHAT JIeXKaT No Pas3Hble CTOPOHBI OT HaH-

HOH npaMoll, B —d, ecln JaHBad TOYKA M HAYaJl0 KOOPAMHAT PacloJIOKeHbl

1O OAHY CTOPOHY OT RauHOH npsmoil, ([I1s Touek, Jexamux Ha camol npsa-

moit, 6=0.) Ecaim janbnl xoopamnatel x*, y* Touku M* W HopManibHOe

ypasuenue npsMoll x cos at-y sin a—p=0, 10 oTKIOHeHHe § Toukn M* oT
9TOH NpsMOH MOXKeT ObiTh BbIYHCAEHO MO (opmyse

8=x* cos aty* sin a—p.

TaxnM o6pa3oM, 9To6H HalTH OTKJIOHEHHe KaKoH-HuGyAb Towkn M* ot
ZavHOH NpaMoii, HYIKHO B JIEBYIO YaCTh HOPMaJIBHOTO YPaBHERHS 3Toll nps-
Mofi BMECTO TEKYWIHX KOODAMHAT NOACTaBAThH KOOPAMHATH ToukH Af*. ITlo.
Ayuennce 4ncdao OYyAEeT PaBHO HCKOMOMY OTKJICHEHHIO.
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Yto6ul HaliTH paccTosinue d OT TOUKH JO MPAMOY, AOCTATOUHO BbIYHC-
JIMTH OTK/IOHEHHE H B3ATh €ro Moayas: d=|8.

Ecnu pano o6uwee ypasuenue npamoft Ax-+By-+C=0, 1o, 4T068l npH-.
BeCTH ero K HOPMaJbHOMY BHJY, HYJKHO BCe WJIEHBHl 3TOT0 YPaBHEHHS YMHO-
KUTb Ha HOPMHPYIOUWHE MHOXHUTE/b [, OnpeleasieMuiii GopMyJiof

i

p=k Y A2+ B? '

3HaK HOPMHPYIOUIETO MHOMKHTeNS BbIGHPAETCS NPOTHBONOJOKHLIM 3HAKY
€BOGOAHOrO 4YJeHa HOPMHDPYEMOTO YpaBHEHHS.

309. Onpepeauth, KakHe H3 CJeAYIOUUX YypaBHeHUH
HNpAMBIX SIBJSAIOTCS HOPMAaJ/bHBIMHU!

D Sx—ty—3=0; 2 Zx—2y—1=0;

5 12 b 12
3 pr—yy+2=0 4) —mx+y—2=0;
By —x1+2=0; 6) x—2=0;

310. lpusectn ofuiee ypaBHeHHe MNpIMOH K HOPMaJb-
HOMY BHIY B KaXIOM H3 CJASAYIOULUX CJy4aeB:

) 4x—3y—10=0; 2 +x—2y+10=0;

3) 12x—5y+13=0; 4) x4+2=0;

5) 2x—y—) 5=0.

311, HaHpl ypaBHeHHS NpPSMBIX:

) x—2=0; 2) x+2=0; 3) y—3=0;

4) y+3=0; 5) 2V 3+y—6=0; 6) x—y+2=0;

7) x4y V 3+2=0;

8) xcosp—ysinp—qg=0, ¢>0, P— ocTpuiit yrox;

9) xcosf+ysinBf+g==0, ¢>0, P—ocrpuit yroa.

OnpenenuTh NOJSApPHBI yroa HOpMaJH ® H OTPe30K p AIA
KaXKJ0H U3 JaHHBIX OPAMBIX; MO NOJYUYeHHBIM 3HAYeHHAM rapa-
METPOB 0. H p NOCTPOHTDb TU NpsiMble Ha 4YepTexkKe (B NOCAEIHUX
IBYX CJy4asX NOCTPOeHHe npsIMOH BBINOJHUTH, cuutas f}=30°
U §g=2).

312, Berunciuth BelMYUHY OTKJIOHeHHSt O M paccrosiHue d
OT TOYUKH IO NPsIMOH B KaXKIOM H3 CJIeAYIOWHX cayydaes: 1) A (2;
—1}, 4x--3y--10=0; 2) B(0; —3), bx—12y—23=0; 3) P(—2;
3), 3x—4y—2=0; 4) Q(l; —2), x—2y—5=0.

313. ¥Ycranosuth, Jexar au touka M (1; —3) u Hauaso
KOOpDJMHAT 10 ONHY HJH HO pa3Hble CTOPOHBI KaxXJAoH H3 cie-
pywomux npameix: 1) 2x—y--5=0; 2) x—3y—5=0; 3) 3x+
+2y—1=0; 4) x—3y+2=0; 5) 10x+24y+15=0,
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314. Touka A(2; —b5) sBadercsa BepWHHOH KBajpara,
OllHa ¥3 CTOPOH KOTOPOIO JIEXKHT Ha npsaMoll x—2y—7==0.
Briuncauth miomaib 3TOTO KBaipaTa.

315. lanel ypaBHeHHs JBYX CTOPOH NPSIMOYTOJbHUKA
3x-—2y—b=0, 2x--3y-+7=0 u onHa us ero Bepumu 4 (—2; 1).
Brigncauth nJOHIAZE 3TOTO NPSIMOYTOJIBHUKA.

316. Hokasats, urc npsmasi 2x-+y—+3=0 nepecexaer oT1-
pe3ok, orpannueHHbi Toukamu A(—bH; 1) u B(3; 7).

317. Hoxasars, uro npsmasa 2x—3y-+6=0 He nepecekaer
oTpesKa, orpaHuueHHoro Toukamu M (—2; —3) u My(l; —2).

318. TlocnenoBatesnibHpie  BepHIMHBI  YeTBIPEXYFOJbHHKA
cyrb touku A (—3; 5), B(—1; —4), C(7; —1) u D(2; 9).
YcTaHOBUTb, ABAAETCS JH  3TOT YeThIPeXYrOJNbHHK  Bhi-
HYKJIBIM,

319. IlocnepoBatenbHble BEPIIHHBL YeTHIPeXyTOJMbHUKA CYTh
tourn A (—1; 6), B(1; —3), C({4; 10) u D (9; 0). ¥crauoBurnp,
SIBJISIETCST JIH 3TOT UETHIPEXYTOJBHHK  BBIMYKJILIM.

320. Tannl BepiunHel Tpeyroas uka A4 (—10; —13), B(—2;
3) v C(2; 1), Boluncantb AIHMHY NeprneHIuKyaapa, OnyIeHHOro
u3 BepliuHbl B Ha MeiuaHy, DpoBeieHHYIO u3 Bepimubl C.

321. Cropount AB, BC u CA tpeyronsuuka ABC cootBer-
CTBEHHO JaHbl ypaBHeHHUsIMH X+ 21y—22=0, 5x—12y-+7==0,
4x—33y+146=0. DBriuuciauTb paccTOsHHE OT LEHTpa Macc
STOTO TPeYroJibHUKA 1o cropousl BC.

322. Brluucauts paccTofiHHe d MeXAy Mapall/iesibHbIMH
NpsAMBIME B KaXKAOM H3 CJAENYIOLWMX cjydaes:

1) 3x—4y—10=0, 6x—8y+5=0;

2} 5x—12y~+26=0, bx—12y—13=0;

3) 4x—3y-+15=0, 8x—by+25=0;

4) 24x—10y+39=0, 12x—5y—26=0.

323. e cropolusl KBajpara JexaT Ha NpAMBIX Sx—12y—
—65==0, 5x—12y-+26=0. Brluucaurs ero nJjomagb.

324. Hokasarb, uro npsmas b5x—2y—1=0 napasjenbua
apsMbiM  Sx—2y-+7=0, bx—2y—9=0 wu zeaur paccrosnue
MeXAY HUMH IIOHNOJAM.

325. Ilauwl napamienbHble npambie 10x+415y—3=0, 2x-+
+3y-+5=0, 2x+3y—9=0. ¥YcraHoBurb, Yro neppasi U3 HHX
JIEXHT MeXK1y ABYMSt JIPYTHMH, ¥ BbIYHCJHTD OTHOLIeHME, B KO-
~ TOpPOM OHa JEJHT PacCTOsIHUE MEXAy HHMH.

326. Hoxazarb, uto uepe3 Touky P (2; 7) MOXKHO NpOBECTH
JiBe TpSIMbIE TaK, 4ToObl MX paccrosiuust oT ToUkH Q(1; 2) 6blan
paBabl 5. CocraBuTh ypaBHeHHs! STHX NPAMBIX.

327. Hoxkasatb, uTo uepe3 touky P (Z2; B) MOXKHO NMPOBeCTH
lBe npsAMble TaK, 4ToGbI MX paccrosiuusg ot ToukH Q(5; 1)
Oplin paBHbl 3. COCTABHTD ypaBHEHHS STHX TPAMBIX,
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328. Iloxasatb, uro uepe3 touky C(7; —2) MoxHO mpo-
BECTH TOJBKO OJHY NpPAMYIO Tak, 4YroObl PACCTOSHHME ee OT
touku A (4; —6) 6bi0 paBro 5. CocraBuTb ee ypaBHEHHe.

329. HoxasaTb, 4to 4epe3 TOUKY B{4; —5) HeBO3MOKHO
NPOBECTH NPSIMYIO TakK, YToObI paccrosHue ee ot Touku C(—2;
3) Gbio paBHO 12.

330. Bripectu ypaBHeHUe TeOMeTPHUECKOTO MecTa Touek,
OTKJIOHEHHe KOTOphIX OT npsofl 8x—15y—25=0 paBno —2.

331. CocraBuTth ypaBHEHHE NPAMBIX, MapaNJeabHbIX HApsi-
Mol 3x—4y—10=0 u orcrosmuX OT Hee Ha paccrosinue d=3.

332. laumt jBe cMexHbie BepluuHB. KBagpara A (2; 0)
u B(—1; 4). CocraBuTh ypaBHeHHS ero CTOPOH.

333. Touka A(5; —1) sBagercs BepwMHOH KBajpara,
OJHA M3 CTOPOH KOTOPOre JeXHUT Ha npaMmoil 4x—3y—7=0.
CocTaBuTb ypaBHEHHA NPAMBIX, HA KOTOPLIX JIeXKAT OCTa/IbHBIe
CTOPOHBI 3TOTO KBajparta.

334. lann ypaBHeHMS [ABYX CTOPOH KBaiapara 4x—3y-+
+3=0, 4x—3y—17=0 u oaHa u3 ero eepuuu A (2; —3).
"~ CocraBurb ypaBHeHHs ABYX ADYTHX CTOPOH ITOrO KBaJpaTa.

335. Jlanbl ypaBHeHus JABYX CTOpPOH KBajaparta Sx-12y—
—10=0, 5x+12y4-+29=0. CocraButh ypaBHeHHWs JABYX IpY-
THX ero CTOpOH IpH YCJAOBHH, 4TO Toyka M (—3; 5) nexur Ha
CTOPDOHe 3TOro KBajpara.

336. Orkjonenuss touku M or npsmbix Sx—12y—13=
=0 u 3x—4y—19=0 paBHb! coorBercTBeHHO —3 M —bH. Onpe-
JeNuTh KOOpAMHATHI TOYKH M

337. CocraButh ypaBHeHHe npamofl, npoxojsilell depes
TouKy P(—2; 3) Ha oqUHAKOBBIX paccTOfHHAX oT ToYeK A (5;
—1) u B(3; 7).

338. CocraButhb ypaBHeHHe reOMETPHYECKOr0 Mecra TOYeK,
pPABHOYJIAJIEHHBIX OT ABYX Napa/Jie/ibHbIX HPAMbBIX:

1) 3x—y+7=0, 3x—y—3=0;

2) x—2y+3=0, x—2y+7==0;

3) bx—2y—6=0, 10x—4y-+3=0.

339. CocraButh ypaBHeHHA OHCCEKTpHC VYIVIOB, 00pa3o-
BAaHHBEIX ABYMS MNepeceKalomuMHCA NpAMBIMH:

1) x—3y~+-5=0, 3x—y—2=0;

2) x—2y—3=0, 2x+4y+7=0;

3) 3x+4y—1=0, 5x+412y—2=0,

340. CoctaBUThb ypaBHEHMS [PAMBIX, KOTOpble IPOXOAST
gepe3 Touky P(2; —1) u Bmecre ¢ npsameiMH 2x—y-+5=0,
3x+6y—1=0 obpasyor paBHOGeApeHHbLIE TPeyroJbHHKH.

341. Onpenenurs, nexatr au touka M(1; —2) u Hagano
KOODAHHAT B OJHOM, B CMEXHbBIX MJH BepTHKaJbHHX Yyriax,
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00pa3oBaHHBIX NP TepeceYeHHH ABYX HPSAMBIX:

1) 2x—y—5=0, 3x+y+10=0;

2) 4x+3y—10=0, 12x—5y—b=0;

3) x—2y—1=0, 3x—y—2=0.

342. Onpenenutsb, Jexar au Touku M (2; 3) u N(5; —1)
B OJHOM, B CMEXKHBIX HJIH BePTUKAJbHBIX yraax, o0pa3oBaHHLIX
DpH TiepeceyeHHH IBYX MPSAMBIX:

1) x—3y—5=0, 2x+9y—2=0;

2) 2x-+7y—5b=0, x-+3y+7=0;

3) 12x+y—1=0, 13x+2y—5b=0.

343. Onpenenutb, JEXKHT JH HayajJo KOOPAMHAT BHYTPH
HJIM BHE TPEYTrOJIbHHKA, CTOPOHBI KOTOPOTO AaHbl ypABHEHUSAMH
Tx—5y—11=0, 8x+3y-+-31=0, x+8y—19=0.

344. Onpenenmutb, Jexur Ju Touka M (—3; 2) BHyTpH
WIH BHE TPeyroJbHHKa, CTOPOHBI KOTOPOTO JaHbl ypaBHe-
HUAMH X+y—4=0, 3x—Ty-+8=0, 4x—y—31=0.

345. OmnpenenuTb, Kakoil M3 YIJOB, OCTPbI HJAH TYMOH,
06pa3oBaHHBIX JBYMSA NpAMbIMH 3x—2y-+5=0 u 2x+y—3=0,
CONePAHT HAYaJO KOODJIHHAT.

346. OnpenenuTb, KakoH W3 YIVIOB, OCTPLIH HJIH TYNOH,
00pa3oBaHHBIX ABYMS NpaMemMi 3x—by—4=0 n x-+-2y+3=0,
collepKuT TOURy M (2; —5).

347. CocraBUTh YypaBHeHHe OHCCEKTPUCHI YIJa MeEXAy
npsAMbIMAE 3x—y—4=0 u 2x-+6y-+3=0, B KOTOpDOM JIEXKHUT
HayaJlo KOOpAMHAT.

348. CocraBnTh ypaBHeHHe GHCCEKTPUCH yIia Mexny nps-
MeIMH x—7y-+5=0, bx-+by—3=0, cmexHoro ¢ yriom, co-
JepXalluM Havalo KOOpJAMHarT.

349. CocraBuTb ypaBHeHHe OHCCEKTPHCH yrja Mexnay
npsMbiMp x+2y—11=0 u 3x—6y—5=0, B KoTOpOM JEKHT
Touka M(1; —3).

350. CocraBuTb ypaBHeHHe GHCCEKTPHCH yIJa MexXay nps-
mpiMH  2x—3y—5=0, 6x—4y-+7=0, cMexHOro ¢ yriom, co-
JepxkamwuM tourky C(2; —1).

351. CoctaBuTh ypaBHeHHe OHCCEKTPHCHL OCTPOro yrJa,
00pasoBaHHOTO ABYMs NpsaMBIMH 3x+4y—5=0, bx—12y+3=0.

352, CocraBuTb ypaBHeHHe OHCCEKTPHCHl TYNoOro yria,
00pasoBaHHOro ABYMSI mpsMeiMi x—3y-+5=0, 3x—y-+15=0.

§ 15. YpaBHeHHe myuka NIPSAMBIX

COBOKYNHOCTh TNPSAMBIX, TIPOXOASAINX uYepe3 HEKOTOPYIO TOURy S,
Pa3EBaeTCsl MYUYKOM NPSIMBIX ¢ UEHTPOM S,

Ecng Ayjx+Byy+Ci;=0 n A,x}Byy+Cy=0 — ypaBHeHus ABYX nps-
MBIX, HepeceKaromuxca B TOUKe S, TO ypaBHeHHe

& (Ayx+ Byy+Co)- P (Agxt-Boy+C)=0, 8]
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rae o, B — Kakue YrofHO UHCJa, He DPaBHBIE OAHOBPEMEHHO HYJIO, Onpeje-
JAeT TPSMYIO, TaKiKe NPOXOASYIO Yepe3 TouKy S.

Boaee toro, B ypasuenuu (1) uncia @, § Bcerma Bo3MOKHO NOAOGpPaTh
TaK, YyToGbl OHO OMPEAeNHJIO JIOGYIO (3apaHee HaSHAYEHHYIO) NPAMYIO, OPO-
XOASILYIO Yepe3 TOYKy S, HHaue roBops, Jo6YI0 OPSIMYIO MyYKa ¢ HeHTPOM
S. TlostroMy ypaBuenue Buia (1) HasbiBaeTcsi ypaBHenueM nydka (G LeH-
TpoM S).

Ecin a0, 10, fens obe qacty ypasuenus (1) Ha & u notaras Pla=A,

AOJIYYHM
AgxtBuy+Ci-+-MAex+Bay+Co)=0. @

OTHM YypaBHEHHEM MOXHO ONpelesuTs JioGyl0 NpAMYyl0 NydKa ¢
meHTpoM S, KpoMme TOff, KOTOpas COOTBETCTByeT &=0, T.e€. Kpome
npaMoi

Agx-t-Boy+Cy=0.

353. HaliTn umeHTp myuka NpsIMBIX, JAHHOTO ypaBHeHHEM
a {2x-+3y—1)+Pf (x—2y—4)=0.

354. Hafitn ypaBHenne npsiMoH, NpuHajiexallefl Nydxy
npameix o (x-+2y—>b)+p (3x—2y+1)=0 u

1) npoxonameii yepes tTouky A (3; —1);

2) npoxopsllell yYepe3 Haya/l0 KOOPAHHAT;

3) napaseasnolt ocu Ox;

4) napasensHoit ocu Oy,

5) napannensuoit npamo#i 4x-4-3y-+5=0;

6) nepnenpukyasipHofi K npamol 2x+3y-+7=0.

355, CocraBuTb ypaBHeHHe NpsAMOH, MNpoXoxdmell depes
TOUKY IMepecedeHusi npaMbix 3x—2y-+4-5=0, 4x-+3y—1=0
H OTCeKalolllel. Ha OCH OpJAMHAT OTpe3oK b=-—3. Peunts 3a-
Jady, He onpenensas KOODAUHAT TOUKH IepecedeHHs NAHHBIX
AP AMBIX,

356. CocraBuTb ypaBHeHHe NpsMOH, KOTOpas HPOXOIUT
uepe3 TOUKY TepecedeHus npsambix 2x--y—2=0, x—5y—23=0
M JEeJUT NONOoJAaM OTPe3OK, OrpaHHyYeHHb Toukamu My(5; —6)
u My(—1; —4). Peuuts 3anauy, He BBIYHCSS KOOPAUHAT TOY-
K¥ MepeceueHHs] HAHHBIX NPSIMBIX,

357. Hano ypasHeHue nyuka npaMulx o (3x—4y—3)-+
-+B (2x-+-3y—1)=0. Hanucars ypapHeHue npsMOil 3TOTO NMydY-
Ka, NpoXoisiliefl yepe3 LeHTP MAacC OJHOPONHOH TPeyroJibHOM
nnécmﬂxn, BepILUMHB! KOTOPOH cyTh ToukHU A (—1; 2), B (4; —4)
u C(6; —1),

358, Ilano ypaBHeHHe mnyuykKa npaMbiXx o (3x—2y—1)-
P (4x—5y+8)=0. Hailtru npsmyio 3Toro myuka, Dpoxons-
HIYIO yepe3 cepefnHy OTpe3ka mpsmof x--2y-+4=0, 3axo-
YeHHOTO Mexay npamsiMp 2x--3y~+5=0, x-+7y—1=0.

359, [laHb! ypaBHEHHUS] CTOPOH TpeyronbHuka x-+2y—1=0,
S5x+4y—17=0, x—4y+11=0. He ompegeasss KoopAuHAT

47



€T0 BEpIINH, COCTABUTH YpaBHeHHsl BBHICOT STOTO TPeyrodib-
HUKA.

360. CocraBuTh ypaBHeHHe npsamoii, Npoxojsedl depe3s
TOUKy mepeceueHusi npamplx 2x-+7y—=8=0, 3x+2y-+5==0 noxn
yraoMm 45° K npavoii 2x+3y—7=0. Peluts 3anady, e BbIUHC-
JiSist KOODAMHAT TOYKH NepecedeHusi NaHHBIX NPsAMBIX.

361. B tpeyrosbuike ABC panbl ypaBHeHusi BelcOTHl AN:
x+5y—3=0, Bvicotht BN: x-+y—1=0 u crovount AB: x-+
-+3y—1==0. He onpepensia KoopauHAT BepUIUH ¥ TOUKH Mepe-
CEUEHHS BBICOT TPEYroJbHHKA, COCTABHTh YpaBHEHHE ABYX
JDYTHX CTODOH H TpeTbel BLICOTHI.

362. CocraBuTb ypaBHeHHsi cropon TpeyronbHuka ABC,
3Has OXBY ero BepumHy A (2; —1), a TakXKe ypaBHeHUS BBI-
cotet 7x—10y-+1=0 u Guccekrpucel 3x—2y~+5=0, nposezgen-
HBIX H3 OHOH BepIUMHGL. PellliTe 3ajavy, He BbIYHCARA KOOP-
punat pepiiin B u C

363. IaHo ypaBHeHue nyuka npsmuix o (2x-+y-+8)-+pP (x+
“+y-+3)=0. Hafitu npample 3TOr0 Mydka, OTPeSKH KOTOPHIX,
saKJiOYeHHble Meiy OpsaMbiMH x—y—5=0, x—y—2=0,
pasust /5.

364. Jlano ypaBHeHHe nyuyKa npaMeiXx a(3x-+y—I1)+
+p (2x—y—9)=0. Hokasarp, uro npamas x+3y-+13=0 npu-
HaJeXHT 3TOMY HYUKY.

365. Ilano ypaBHeHHe MydKa npsamelXx o (Sx-+3y-+6)-
-+P (3x—4y—37)=0. Hoxasarb, uyro npamas 7x-+2y—15=0
He TPHHALJIEKHT ITOMY NYUKY.

366. Harno ypasHenne nyuxa npsamelx a(3x-+2y—9)-+
4P (2x+-5y-+5)=0. Hailitu, npn kaxom snauewun C npsimas
4x—3y-+C=0 OGyzer npuHaANeXKaTb STOMY MOYUKY.

367. Ilano ypaBuenue nyuka npambix o (bx-+3y—T7)--
+B (3x+10y-+4)=0. Haittu, npu Kaxnx 3HadeHUAX a npsiMast
ax-+5y+9=0 ue Gyzer npHHalIeKaTb STOMY MNYUKY.

368. Llenrp nyuxa npameix a(2x—3y-+20)--B (3x+-5y—
—27 =0 aBasercs BepwHHOH KBaipaTa, AUaroHalb KOTOPOTO
Aexnt Ba npsimofi x-+7y—16=0. CocrarnuTb ypaBHeHus CTO-
pOH M BTOPOH LHArOHaJ/IH 3TOTO KBalpara.

369. [lano ypabsenne nyuxka npameix o (2x-}-5y-+-4)--
+B (3x—2y~+-25)=0. Haiitn npamyio 3Toro nyuxa, OTCEKalo-
IYIO HA KOOPJAMHATHBIX OCAX OTJHYHBIE OT HYJS OTPE3KH pas-
HOIl BeNMUHHB!I (CUWTas OT Hauya/la KOOpJAHHAT).

370. [ano ypaBHenue nmy4ka npsamblx o (2x+y—+ 1)+ (x—
~3y—10)=0. Halitu npsmble 3Toro nydxa, OTCeKaioOliHe Ha
KOODJHHATHBIX OCAX OTPE3KH paBHOM AJMHBLI (CunMTas OT Haya-
Jla KOOpAHHAT).
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371. Ilano ypasHenue nyuka npameix a(2lx+8y—18)-+
+p (11x+3y-+12)=0. Hafitn npsambie 31T0r0 mMydka, OTCEKaio-
H{He OT KOOPAWHATHLIX YIJIOB TPEyroJbHUKH C INIOHLAZbio,
paBHofi 9.

372. Jlaso ypaBHeHHe mydYka npaMeix o (2x-+y-+4)+p (x—
—2y—3)=0. Ilokasatb, 4TO CpeAH NpPsMBIX 3TOTO MyuKa Cy-
LleCTBYET TOJILKO OfHA NpsiMas, OTcrosiias oT Touku P (2; —3)
Ha paccrosuue d=}/10. Hanucatb ypaBueHue 3TOH mpsiMoil.

373. [ano ypaBHeHHe NMyYyKa NpAMBIX & (2x—y—6)+f (x—
—y—4)=0. IlokasaTb, 9TO CpeiH MNPAMBIX 3TOr0 MydYKa HET
npsiMoit, orcrositiefi or Toukn P(3; —1) Ha paccrosinue d=3.

374. CocraBuTb YypaBHeHHe npsiMofi, NpPOXOAsiueH uepes
TOUKY Mepeceyerns npaAMbIX 3x-Fy—5=0, x—2y-+10=0 u or-
crosmedt ot Toukn C(—1; —2) Ha paccrosinne d=>5. Pewutb
3ajiauy, He BBIYUC/AS KOOPAUHAT TOYKH NepeceuyeHus JaHHBIX
IpSIMBIX.

375. Ilano ypaBHeHue mnyuka npameix o(dx-+2y-+4)+
+p (x+9y—25)=0. Hanucarb ypaBHeHHs NpAMBIX 3TOr0 Myu-
Ka, KOTOphie BMecTe ¢ npsiMbiMu 2x—3y-+5=0, 12x-+8y—7=0
obpa3sylor paBHOOeipeHHBIE TPEeYroJbHHKH.

376. CocraBuTh YypaBHeHHE MNpPAMOH, KOTOpas MPOXOIUT
9epe3 TOYKY nepeceyeHuss npameix 11x-+3y—7=0, 12x+y—
—19=0 Ha OAMHAKOBBIX PACCTOSIHHAX OT ToueK A (3; —2) u
B(—1; 6). Pewntb 3anauy, He BbIYHC/AS KOOPAMHAT TOYKU
nepeceyeHHs NAHHBIX MNPSAMBIX.

377. JaHbl ypaBHEHHA IBYX Iy YKOB NpPSiMbIX

a,(5x+3y—2)+B1(3x—y—4) =0,
oo(x—y+1)+Po(2x—y—2)=0.

He onpenensia uX LEHTPOB, COCTaBHTb ypaBHeHHe MPsMOH,
npuHajJexamedi oO0OMM IydKaM.

378. Cropount AB, BC, CD u DA uersipexyronbHuKa
ABCD 3anansi COOTBETCTBEHHO YypaBHeHHsIMH Dx-y-+13=0,
2x—Ty—17=0, 3x+2y—13=0, 3x—4y-+17=0. He onpene-
Nsis KOOPAMHAT BepIUMH 3TOTO YeThipeXyroJibHHKa, COCTaBHThb
ypaBuenus ero muaronaneit AC mn BD.

379. Llentp nyuxa npameix a (2x+3y-+5)+p (Bx—y-+2)=
=0 aBAsSeTCS OAHOM W3 BepLIMH TPeyroJbHHKA, ABE BBLICOTh
KOTOpPOro JaHel ypaBHeHusiMu x—4y-+1=0, 2x-+y+1=0.
CoCTaBHTb YpaBHEHHS CTOPOH 3TOrO TPeyroJbHHKa.

§ 16. Ioasproe ypasHeHue npsmMoi

INpamas, NpoBefieHHAs uepes NOJIOC NepneHUKYIIPHO K JaHHOH npa-
Mofi, HasbiBaeTca ee mopMadnio. O6o3nanum GykBo#t P Touky, B KoTopoit
HOPMaJib IiepeceKaeT DPAMYIO; YCTAHOBHM Ha HOpMaJ/lH TOJOXKHTEJILHOE
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nanpassenye oT Touku O K Touke P. YT0J, Ha KOTOPBIA HYKHO MOBEPHYTH

NOJISIPHYIO OCh 0 HAJOXKeHHUs ee Ha 0Tpe30K OP, GyneM Ha3biBATb MOJSPHEIM
YIJIOM HOPMAJH.

380. BriBecTu mossipHOe ypaBHeHHe MpsiMoft, 3Hasi ee pac-
CTOSIHHE OT MOJIoca p M HOJSIPHBLIA yroJa HOpManau o.

Pemenne. - cnoco6. Ha zawwoil npamoit s (puc. 11) B0o3b-
MeM NpPOH3BOJIBHYIO TOUKY M ¢ HOMApHBIMH KoopiuHartami  H 6. Touky
fepeceyeHUs NPSMOH s ¢ ee HOpMaJBIO 060-
3HayuM OykBoit P. U3 npsMoOyroJasHoro
Tpeyronbuka OPM Haxomum:

__p
=S — M

Mbl moAyyH/IH ypaBHeHHE C IBYM#A
nepeMeHHbIME P H 0, KoTopomy yHROBJeT-
BOPSIOT KOODJAMHATHI BCSIKOH TOukH M,
JielKalelt Ha IpaAMofi S, M He YJOBJeTBO-
PSIOT KOOPAMHATH HHKaKOH TOUKH, He

Pac. 11 Jexauefi Ha sr1ofi  npsmoii. Cienosa-
TesNLHO, ypaBHenHe (1) saBnseTcst ypas-
HenueM npsamoit s. Takum obpasom, 3azaua pemena.

2-f cnmoco6. DByaem paccmatpuBarh HeKapTOBY HPSIMOYTONLHYIO
cacTeMy KOOpAHMHAT, MOJIOXKHTEIbHAS MOJYOCh aGCHHCC KOTOPOH coBnajaer
C MoJIAPHOH OChIO 3aJAHHOH MOJSPHOI cucTeMbl. B 3Toit lekapTOBOH cHcTeMe
HMeeM HODMaJIbHOe YPaBHeHHe NpPSAMO §:

x cos ey sin a—p=0. (2)

Bocnonb3yemcss  opMyaaMs  npeoGpa3oBaHHA  [OAAPHBIX  KOOPRHUHAT
B JEKapTOBbIL:

x=p cos 0, y=p sin 0. 3)

[MoacraBuM B ypaBHeHue (2) BMecTo x H y Buipaxenust (3), moayuum

p (cos O cos a-sin 0 sin a)=p
WAH

S
0= Zos O—a) *

381. BriBectH MOJISIpPHOE YypaBHeHHE NPSIMOHM, €CJH JaHbl:

1) yroa P HaxJioHa NpsAMOH K NOJAPHOH ocH M AJHHA mep-
NeHAUKYJAsipa p, ONYLMEHHOrOo M3 TMoJjloca Ha 9Ty npd-
Mylo; HalMcaTb ypaBHeHHe 3Tofl mpsiMoii B cayuae P=n/6,
p=3;

2) OoTpe3oK a, KOTOPHIt OTCeKaeT NpsiMas Ha MOJsPHON
OCH, CUHTasi OT MOJIOCA, W MOJASIPHBIR yrod O HOpManad 3Toil
npsMoi; HamWcaTh ypaBHeHUe 3TOfl NMpAMOH B clyuyac a=2,

=—29m/3;

3) yroa P HakJioHa APsAMON K MOJAPHOH OCH H OTPE30K 4,
KOTOpBIH OTCeKaeT mnpsfMas Ha NOJIAPHOH OCH, CYHMTast OF
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NoJiioca; Hanucath ypaBHEHHE STOH NpAMOH B ciyyae B=mn/6,
a="06,

382. BriBecTH HOJIIPHOE ypaBHeHHe npsiMoil, npoxoasmei
uepes TouKy Mi(ps; 6.) u HakjOHeHHON K mHOASPHON ocu moj
yraom .

383. BoiBecTn noJasipHOE ypaBHeHHe NpsMoH, NPOX0oJAIIei
vepes Touky Mi(ps; 6,), mossipHBI yrom Hopmasu KOTOpO#
paBeH «.

384. CocraBuTbh ypaBHeHHe NpPAMOH, MPOXOLsLLE uepes
ToukH Mi(ps; 01) 1 My(py; 0,).



r',TABA 4

FEOMETPHYECKHWE CBOWCTBA JIMHHUA
BTOPOTO NOPAJZIKA

§ 17. OxkpyxHOCTb

YpaBHenue

(x—c)*+(y—B)*=R? M
onpepenseT OKpyXHOCTh paguyca R ¢ wenrpom C(o; B).
Ecuou HEHTDP OKPYXHOCTH COBIAREET C HAvajaoM KOOpAHHAT, T. €. €CaU
«=0, =0, 1o ypaBHense (1) npunuMaer BUL
Pyt=R® @
385. CoctaBUTh ypaBHEHHE OKPYKHOCTH B KaXJIOM H3
CJIAVIONUX CJy4Yaes:
1) LEHTP OKPYXXHOCTH cOBMajaeT C HayajoM KOOpAHMHAT
u ee papuyc R=3;
2) HeHTP OKPYMKHOCTH coBnajaer ¢ Toukoit C(2; —3) u ee
pamnyc R=T7;
3) OKpYXHOCTh MPOXOAHMT Yepes Hayajo KOOpAUHAT H ee
nentp cosmanaer ¢ touko#l C(6; —8);
4) OKPYXKHOCTb NMPOXoauT 4Yepe3 Touky A (2; 6) u ee uentp
copnajgaer ¢ toukoit C(—1; 2);
5) Tourn A (3; 2) n B(—1; 6) ABAAOTCA KOHHAMH OJHOrO
H3 JH4AMETPOB OKPYHKHOCTH;
6) ueHTp OKpPY’KHOCTH COBMajaeT C Ha4ajJoM KOOpPAHHAT
u npsavasa 3x—4y--20=0 siBasierca KacaTeJbHOH K OKPYX-
HOCTH;
7) UeHTp OKpYKHOCTH coBrnajaer ¢ Toukofi C(1; —1) u nps-
mast Sx—12y+9=0 siBnseTcs KacateJbHOH K OKPYXKHOCTH;
8) okpyxHOCTb npoxoaut 4epe3 Touku A (3; 1) u B(—1; 3),
a3 ee UEHTP JIEXKHUT Ha npsAMol 3x—y—2=0;
9) okpyxHocTh npoxoaur uepes Tpu Toukn A(l; 1),
B(l; —1) u C(2; 0);
10) okpyHOCTh mpoxomur 4Yepes tpu Touku: My(—1; 5),
My(—2; —2) u My(5; 5).
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386. Touxa C(3; —1) ABAAETCA LUEHTPCM OKPYKHOCTH, OT-
cekaiolie#t Ha npaMeft 2x—5y--18=0 xopny, AMHHA KoTOpOi
pasua 6. CocTaBuTh ypaBHeHHe 3TOH OKPY>KHOCTH.

387. Hanucarh ypaBHeHHsl OKpysHOCTell pajuyca R=}'5,
Kacaloluxcs npamol x—2y—1=0 B Touke M,(3; I).

388. CocraBuTh ypaBHeHHE OKPYXKHOCTH, Kacalolelics npsi-
MBIX 2x-ty—5==0, 2x-+y-+15=0, npuueMm ool u3 Hux —
B Touke A(2; 1).

389. CocraBuTh ypaBHEHHS OKDYXKHOCTeHl, KOTOpEIE MpO-
xonaT depe3 touky A (I; 0) ¥ xacawotes npsmbix 2x-Fy-+2=0,
2x+y—18=0.

390. CoctaBHTb YypaBHeHHe OKPYIKHOCTH, KoTtopas, umesi
HeHTp Ha npsimoll 2x+y=0, xacaerca npamex 4x—3y-+10=0,

4x—3y—30=0.

391. CocraBuTh YypaBHEHHS Opr}KHOCTeH, Kacawuluxcs
npambix 7x—y—5=0, x+y-+13=0, npuyem onHo# U3 HEX —
B Touke My(l; 2).

392. CoctaBUTb YpaBHEHHS OKDYyXHOCTEH, NPOXOASIMX
yepes HAYaJo KOOPJAMHAT U KacawlluXca npsMuiX x+2y—9=0,
2x—y-+2=0.

393. CocraBuTh YpaBHEHHsI OKPYXKHOCTeH, KOTOpBHE, HUMes
HeHTpHl Ha npaAMol 4x—>5y—3=0, Kacalorcs npsameix 2x—3y—
—10=0, 3x—2y+5=0.

394. Hanucath ypaBHeHHSI OKPYXKHOCTeH, NPOXOLAUHX
yepe3 Touky A (—1; b) u kacawomuxcs npsameix 3x--4y—35=0,
4x-+3y-+14=0.

395. Hanucath ypaBHeHHSI OKDYXKHOCTell, Kacalomuxcs
npameix 4x—3y—10=0, 3x—4y—5=0 n 3Jx—4y—15=0.

396. Hanucate ypaBHeHH OKpYXKHOCTEH, Kacaiomuxcs
npsaMbix 3x+4y—35=0, 3x—4y—35=0 u x—1=0.

397. Kakue u3 HHKeNDHBOMMMBIX YpaBHEHUH ONpenessior
okpyxuHoctu? Hafitu uentp C u paauyc R Kaxnod M3 Hux:

1) (y—95)*+(y+2)*=25; 2) (x+2)2+y2=

3) (x—5)*+(y+2)*=0; 4) ¥+ (y—5)*=5;

5) x*+y*—2x+4y—20=0;

6) x*+y*—2x-+4y—+14==0; '

7y x*+yit4x—2y-+-5=0; 8) x*tyrtx=0;

9) x2+y*+6x—4y-+14=0; 10) x*+y*+y=0.

398. YcTaHOBHTH, Kakue JIMHHH ONpENeasioTcs CleAylo-
UiUMH YpaBHEHHAMU:

) y=—4V9—x% 3) x=—Vi—y%
2 y=—V 2B 4) x=+ V16—
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B) y=154+V6F—x% 8 x=—2+V 03—y
6) y=15—V61—x% 9 y=—3—V2A—dx—x*;
Nx=—2—VI—¢% 10) x=—54}40—6y—y°.

Mso6pasuts 9TH JHHHE Ha UYepTexe.

399. YcranoBuTh, Kaxk pacnojoxeHa Ttouka A(l; —2)
OTHOCHTEJIbHO KaXIOH H3 CJCAYIOLINX OKPYIKHOCTeH — BHY-
TpH, BHE WJIU Ha KoHtype: 1) x24y?=1; 2) x2*+y%=>5; 3) x*+
+42=9; 4) x*+y*—8x—4y—5=0; 5) x2+y*—10x+8y=0.

400. Onpenenuts ypaBHeHHe JUHHH LUEHTPOB ABYX OKpPYK-
HOCTel, 3aJJaHHBIX YpaBHEHHSMHU:

) (—3)yr=9  m (2P (y—1)p=L;

2) (x+2)2+H{y—1)*=16 u (x+2)*-(y-+5)2=25;

3) x+y*—4x+6y=0 u x*+y*—6x=0;

4) *+y*—x+2y=0  u ®+y*+5x+2y—1=0.

401. CocTaBuTh YpaBHEHHe JIHaMeTpa OKPYKHOCTH x2--
+y*+4x—6y—17=0, nepnenavkyasapHoro K npsmofi 5Sx-+
+2y—13=0.

402. Berupcnuts Kpatuafiiliee paccTOfiHHE OT TOYKH [0
OKPYKHOCTH B KaXIOM H3 cne,uyzom,nx c1ydaes:

a) A6; —8), x*4-y*=9

6) B(3; 9), x*+y* —26x+30y+313 0;

B) C(—T7; 2), x*-y? —10x——14y—151—0

403. OnpegenuTh KOOPAYHATH TOUEK IepecedeHUs] MPsSMOH
Tx—y+12=0 u oxpyxnoctH (x—2)2-+(y—1)2=25.

404. Onpenenutb, Kak pacloJioXKeHa NpAMas OTHOCHTEb-
HO OKPYXKHOCTH (IlepeceKaeT JIH, KAacaercd W/H MPOXOJUT BHe
ee), ecId NIpsAMas W OKPYXHOCTb 3afaHbl CJASAYIOUIMMH ypas-
HeHHAMH:

1) y=2x—3 u x*+y*—3x+2y—3=0;
%) y=g x—y 0 B4yr—8xL2y+12=0;
3y y=x+10 n x*+y*—1=0,

405. OnpenennTtb, NPH KaKHX 3HAYEHUSAX YTJIOBOro Ko3p-
¢unyenTa k npsamast y=kx:

1) nmepecexaer OKpyMKHOCTH x2-4y2—10x+4-16=0;

2) Kacaetcsi 3TOH OKPYXHOCTH;

3) NpPOXOAHT BHE 3TOH OKPYKHOCTH.

406. BoiBecTu ycsoBHe, NpH KOTOpoM npsMas y=kx-+b
Kacaercsl OKpyxHoctH Xx2-+y?=R:Z,

407. CocraButh ypaBHeHHE  JHaMeTpa  OKpPYXKHOCTH
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(x—2)*+(y-+1)*=16, npoxopsiero uyepes cepenuHy XOpIbl,
oTcekaeMoii Ha mnpsaMoll x—2y—3=0.

408. CocraButb ypaBHeHHe XOpAsl OKPYIKHOCTH
(x—3)2+(y—7)2=169, pensmeics B Touke M (8,5; 3,5) no-
TIoJIaM.

409. Onpenenute JJIUHY XOPIbl OKPYKHOCTH (x¥—2)%+
+(y—4)*=10, pensimetica B rtouke A(l; 2) mnomnoaam.

410. Jlano ypaBHeHHE Iy4YK4 NpAMBIX o {(x—8y—+30)+
B (x+5y—22)=0. HaliTu npsmbie 3T0ro Nyuyka, Ha KOTOPHIX
OKPYKHOCTb Xx2~+y2—2x+2y—14=0 orceKaer XopApl JJIHHOIO
21/3.

411. Janu OKPYKHOCTH (x—m )2+ (y—m ) =R?,
(x—mo)?+(y—n,)*=Rj5, nepecexaomuecss B Toukax Mi(xy; i)
u My(x,; y,). Joxasars, uro Jao6asi OKPYKHOCTh, NPOXOAAILAS
yepea Touku My, M,, a rakxke npsimas M, M, moryt 6piTh onpe-
HeieHbl  ypaBHeHweM BHua o [(x—m;)2 4 (y—n,)*—R3]--
+p [(x—mo)2+(y—ns)>—R31=0 npu Hamexamem BbGOpe
gyucesa o u P.

412. CocTaBHTb ypaBHeHHE OKPYIKHOCTH, MPOXOAsiell ue-
pe3 touky A(l; —1) U TOUKM nepecedeHUs] OKpYKHOCTEH
w2+ +2x—2y—23=0, x*-+y*—6x+12y—35=0.

413. CocraBUTh ypaBHEHHE OKPYKHOCTH, NMPOXOAsAIied ye-
pe3 Havajlo KOOPAMHAT M TOUKH HepecedyeHHS OKpPYKHOCTeH
(x+3)2+(y+1)*=25, (x—2)*+(y+4)*=9.

414. CocraBuTh ypaBHeHHe NpPsAMOH, NpoXoaauled uyepes
TOYKHM TlepeceyeHusi OKpyxkHocted x2-+y?+3x—y=0, 3x24
+3y*+2x+y=0.

415. BpluhcauTh paccTosiHHE OT LeHTpa OKPYKHocTH x2-4
“+y?*=2x no npsMoH, NpoXoAAlllell Yepe3 TOUKH MepeceyeHus
okpyxHocTell x%-+y2+-5x—8y-+1=0, x?-+y*—3x+7y—25=0.

416. Onpesenuth 1auHY OOl XopJbl OKpYKHOCTe#l x2-}
“+y*—10x—10y=0, x*+y*+6x-+2y—40=0.

417. Llentp OKpPYXHOCTH JeXUT Ha mpaMoi x-+y=0.
CocraBHTb ypaBHEHHe 5TOH OKPYXKHOCTH, €CJAH H3BECTHO,
YTO OHa NPOXOAHT Yepe3 TOUKH MNepeceyeHHs OKPYKHOCTeH
(x—1)2+(y+5)2=580, (x+1)*+(y+1)2=10.

418. CocraBuTh ypaBHeHHe KacaTeJbHOH K OKPYKHOCTH
x2+y?=5 B Touke A (—1; 2).

419. CocraBHTb YypaBHeHHe KacateJbHOH K OKPYXKHOCTH
(x+2)2+(y—3)>=25 B Touke A (—5H; 7).

420. Ha oxpy:xkuoctu 16x2-+16y2+48x—8y—43=0 naiitu
Touky M;, 6muxaiimyio K npsivoli 8x—4y-+73=0, u BbIYHC-
Jnth paccrosnue d or Toukn M; mo 3Toft mnpsimoi.

421. Touka M,(x;; y1) JI€XKHT Ha OKPYMHOCTH X*+y?=R>™.
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CocraButh ypaBHeHHe KacaTeJbHOH K 3TOH OKpPYKHOCTH
B Touke M;.

422, Touka My(xy; ¢1) JMEXKHT HA OKPYKHOCTH (yx—a)2-+
+(y—P)*=R*. CocraButh YypaBHeHue KacaTeJbHOH K 3TO#
OKPYKHOCTH B Touke M;.

423. Onpegenurs ocTpsiil yroa, o6pasoBaHublil npu nepece-
uyepun npamofi 3x—y—1=0 u okpyxHocTu (¥—2)*--yi=
(yrioM Mexxzy NpsMOH M OKPYXKHOCTBIO Ha3blBaeTCs yroJ MeX-
Iy npsAMOH U KacaTe/IbHOH K OKPYKHOCTH, IPOBEIeHHOM K TOUKe
UX [epeceyeHus).

424, Ounpenesutb, NOL KakuaM YIVIOM [epeceKaloTcs
okpyxHOCTH {x—3)*+4-(y—1)2=8, (x—2)*+(y+2)2=2 (yrJom
MeXAy OKPYKHOCTSIMH Ha3blBaeTCfl yroJl MeKAy HX Kacarelb-
HLIMH B TOYKE MepeceyeHus).

425. BeiBecTH YyCJIOBHE, IPU KOTOPOM OKPYHHOCTH {x—
—0)2H(y—PB )P =R, (r—ag)*-(y—B.)*=R} mnepecekatorcs
NOA MNpPSIMBIM  yTJIOM.

426. JloxasaTh, 4YTO OKPYKHOCTH

x4 yr—2mx—2ny—m*+n?=0,
X2+y2—2nx 4 2my+mP—n==0

nepeceKaloTcss N0J MPAMBIM  YIVIOM.

427. Vis touku A (5/3; —5/3) npoBeseHbl KacartedbHble
K okpyxHoctH x*+y?=Db5. CocTaBUTb HX YpaBHeHUR.

428. U3 touku A(l; 6) mpoBeieHbl KacaTeJbHble K OKPYX-
HOocTH x2-4-y%+4-2x—19=0. CocraButb uX ypaBHeHHS.

429. JlaHo ypaBHeHHe nyuyka npaMbiX o (3x-+4y—10)+
4B (3x—y—>5)=0. Hafitn npsAMble 3TOr0 MNyuka, KOTOpHIE
KacaloTcd OKPYXKHOCTH x2-+y2-+2x—4y=0.

430. U3 touku A (4; 2) npoBeleHbl KacaTe/bHbIE K OKPYXK-
nocty x%*-+-y?=10. Onpepesnutb yrosa, oOpasoBauHbfl 3ITUMH
KacaTesbHbIMU.

431, W3 touku P (2; —3) npoBesieHsl KacaTe/bHble K OKpYXK-
Hoct  (x—1)2--(y+5)2=4. CocraBute ypaBHEHHE XOpPAHI,
COeRMHAUIeH TOUKH KacaHHs.

432. W3 vouku C(6; —8) npoBeieHbl KacaTeNbHble K OK-
pyxHocTH x*+y?=25, Bhluucauts paccrosnue d ot touku C
KO XOpHbl, COENUHAIOWEH TOYKU Kacaliud.

433. U3 touku P (—9; 3) mpoBemeHBl KacaresbHhle K OK-
PYXHOCTH Xx2-+y*—06x-4-4y—78=0. Bolunciauth paccrosuue d
OT LEHTPa OKPYXKHOCTH RO XOpAB!, COSAHHAIOMEH TOUKH
KacaHusl.

434. Vs touku M (4; —4) npoBeneHsl KacatesbHble K OK-
pyxuOCTH X2+ 4*—6x--2y-+5=0. Boiuucaute AAuHY d XOpAni,
COeMHAOMEH TOYKH KacaHud,
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435. Briuncauth AMHHY KacatesbHOH, [POBCACHHOH H3
rouku A (1; —2) K oxpyxHoctH Xx%--y*-+-x—3y—3=0.

436, CoctaBuTh ypaBHEHHS KacaTeJbHbIX K OKPYXHOCTH
x24y2-+10x—2y+6=0, napamienpunx npsmoit 2x-+y—7=0.

437. CoctaBuTh ypaBHEHHMS KacaTedbHBIX K OKPYXKHOCTH
xHy2—2x+4y=0, nepneHgUKyJAPHBIX K NpaAMOR x—2y+
+9=0.

438. CocraBuThb ypaBHeHHE OKPYZKHOCTH B NOJSPHBIX KO-
OpJMHATaX MO AAHHOMY pajsuycy KR M NOJAPHLIM KOOPAMHATAM
uentpa C(R; 0y).

439, CoctaBuTb ypaBHEHHE OKPYMKHOCTH B NOJAPHBIX KO-
OpJMHATaX NO JaHHOMY paiMycy R ¥ moJsipHbIM KOOpAHHATaM
uentpa okpyxuocru: 1) C(R; 0); 2) C(R; n); 3) C(R; n/2);
4) C(R; —n/2).

440. Onpejenuth NOJMSPHBIE KOOPAHHATBHI LEHTPAa H pa-
IMYC KaXpoH W3 CleAyiomux okpyxHocreit: 1) p=4cos0;
2) p=3sin®; 3) p==—2co0s0; 4y p=-—>5sin0;

5)p=6cos(—g—9); 6) p=8sin<8—~—§—); 7) p=

= 8 sin %——6

441. OkpyKHOCTH 3aJaHbl ypaBHEHHIMH B MOJSIPHBIX KO-
opuunarax: 1) p=3 cos 0; 2) p=—4 sin 8; 3) p=cos 8—sin 0.
CocraButh HX ypaBHEHUS B JeKapTOBLIX MPAMOYTOJbHBIX KO-
OpAMHATAX NPH YCJIOBHH, YTO MONSPHAA OCh COBHAJAET C MO-
JIoXKHTeMbHOH noJgyocblo Ox, a MOJIOC — ¢ HAyalIoM Koop-
AHHAT.

442. OKpyXHOCTH 3aJlaHbl ypaBHEeHHSAMH B JeKapTOBBIX
ApSIMOYTOJLHBIX KoopiuHatax: 1) x-yi=x; 2) x?+y*=—23x;
3) x*ty*=by; 4) x*+ty*=—y; 5) x*+y?*=x-+y. Cocrasurs
ypaBHEHHS] 3THX OKpYXHOCTefi B MOJIADHBIX KOODAHHATaX
[pH YCJOBUH, YTO fIOISIPHARA OCb COBNAAAeT C MOJOMKHUTEILHOM
nonyoceio Ox, a MOMIOC — € HAYaJOM KOOPRHHAT.

443. CocraBHTb MOJISIPHOE YpaBHEHHE KAcaTebHOH K OK-
pyxHoctu p=R B touke M,(R; 0,).

§ 18. daannc

DAnAncoM HA3LIBAETCS PEOMETPHUECKOE MeCTO TOUeK, ANA KOTOPHIX
CyMMa PaccTOHHiH A0 ABYX (MMKCHPOBAHHLIX TOYEK IVIOCKOCTH, Ha3blBaeMbiX
(oKycaMH, €CTb MOCTOSIHHAf BeJAHYHHA, O6JIblIAf, YeM PACCTOSHUE MEMAY
¢okycamu. [ToCTOSHHYIO CYMMY PacCTOAHHIA NPOU3BOJBLHOH TOUKH JLJIMOCA
Jo okycoB mpHHATO 0G0o3HaqaTh Yeped 2a, PoOKYCH 3Jaunca o603HaYa0T
Gykpamu Fy n Fy, paccTosHHe MeXAy HuMH — uepe3 2¢. [Io onpesetenuio
saaKnca 2a>2¢ win a>c,

[lyets pan snimne. Ecu ocH gekapToBoit npaMOYrosibHOH CHCTEMBY
KOOp AHHAT BHIGPaHHl TaK, YTO (OKYCH JaHHOTO /IHNCA PACHOAraloTes Ha
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ocn afcuuce CHMMETPHUHO OTHOCHTEJbHO Havalla KOOpA¥MHAT, TO B 3TOR
CHCTeME KOODJAMHAT ypaBHEHHE JaHHOTO 3JJIMICA MMEET BHL
x2 y2
S+L=, m
a b

rie b=V a?—c?; overunHo, a > b. YpapHenue Buga (1) HaswBaeTcs
KaHOHHYECKHM YPAaBHEHHEM 3JIJIMICA.

g Yig

Puc. 12

(L))

TIpn yxasarHOM BbiGOpe CHCTEMB! KOOPAMHAT OCH KOOPAMHAT SBAAOTCA
OCAMH CHMMETPHH 3JUIHIICA, a4 HauaJo KOODAMHAT — €ro LeHTPOM CHMMET-
puu (puc. 12). Ocy CHMMETPHM 3JJIHNCa HA3BIBAIOTCA RPOCTO €ro OCAMH,
LEHTP CHMMETPIH — TIPOCTO HEHTPOM. TOuKH, B KOTOPHIX 3JJIHAC Iiepece-
KaeT CBOM OCH, Ha3blBaloTcs ero BepiinHamu. Ha puc, 12 Bepmmnnl 3/sHnNCa
cytb Toukn A’, A, B" u B. UacTto ocsiMu 3J1/1MNICa Ha3bIBAIOTCS TaKKe OTpes-
xu A'A=2a n B'B=2b; Bmecte ¢ TeM oTpe3ok UA=a Ha3mnBawT GoJabuIoH
AOJIYOCBIO daauMNca, otpe3ok OB==b — MaJoil noayocslo.

Ecin Qoxych 3J7nnca pacnonoxensl Ha ock Oy (CHMMETPHUHO OTHO-
CHTENbHO Hauajla KOOpAMHAT), TO ypaBHeHHe IJIJHNCAa HMeeT TOT Xe BHI
(1), no B atoM cayuae b>>a; CJeAOBATENbHO, €CJM M KeJaeM OYKBOH a
06o3nayaTh GOJbIIYIO NMONYOCh, TO B ypaBHeHnH (1) nyxno OyxBH a H b
noMeHsTh MectaMi. OnHaKo Mis yno6cTBa GOpPMYJHPOBOK 327a4 Mbl yCJio-
BuMest GYKBO# @ Beerga o603HauaTh MONYOCh, pacnofioxerdyio Ha ocu Ox,
6YKBOIt b — nOJAYOCh, PAaclOJOXEHHYIO Ha ocH Oy, HE3aBHCHMO OT TOro,
yTo Goabiue, @ uan b. Ecin a=b, To ypasnenue (1) onpeaenser OKpyKHOCTb,
paccMaTpuBaeMylo KaK 4acTHBI cayual 3JJunca.

Uucao

Tie @ — GoJblias MOJNyOCch, Ha3BIBAaeTCA SKCUEHTPHCHTETOM sayunca. Oue-
Bugno, £<<I (g oxpyxuoct e=0). Ecin M (x; y) — npoussoarHas Touka
saaunca, 1o orpeskn FyM=r; n FoM=r, (puc. 12) nasnipaiorcs $poxajb-
HbIME pafuycamu Toukd M. PoKafbHble PafUychl MOTYT ObiThb BEIYHC/IEHDI
no $opmyJiiam
n=atex, rg=a—=ex.
Ecnu sanunc onpegpenen ypaBHenueM (1) u a>b, 7o npamuie

a a
X= 5 = —

- €
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(puc. 12) HaswlBalOTCA AHPEKTPHCAMH 3Jtunca (ecau b>a, TO AHPEKTPUCH
OnmpefeNsioTcss ypaBHEHUSAMHU y=—ble, y=ble).

Kaxnaa pupekTpuca 061ajaeT CIedyIomuM CBOACTBOM: eC/IH I — pac-
CTOSIHHE OT NPOH3BOJIBLHON TOUKH 3JJIHIICA 0 HeKoToporo dokyca, d — pac-
CTOSTHHE OT TOH e TOYKH AC OAHOCTOPOHHEH C S5THM (POKYCOM HHPEKTPHCHL,
TO OTHOWieHHe r/d ecThb MOCTOAHHAS BeJHYHHZ, DaBHAsd 3IKCUEHTPHCHTETY

sJasunca:
T =
7=
Ecnu JBe MIIOCKOCTH o H {3 06pa3yioT oCTpHt yroa @, TO npoekiuet
Ha IUIOCKOCTb B OKpYKHOCTH pajuyca @, Jexamel Ha MJIO0CKOCTH o, fBJIS-
@TCS 3/LIUIC ¢ 6OJIbIIOH MOJIYOChIO @; MaJlasi Oyochk b 3TOTO 3JUIHNCA Ompe-
JieasieTcss no dopmyJie
b=a cos ¢
(puc. 13).
Ecan Kpyrawfi UMIMHIP HMeeT B KauecTBe HaNpaBfifiomed OKpyX-
HOCTb pajuyca b, TO B CEUEHHH 3TOTO LMAHHAPA IVIOCKOCTBIO, HAKJIOHEHHOH

g
;

AN

L
Cal \\

N—l

Puc. 13 Puc. 14

K OCH UHJIHHAPA MOK OCTPLIM YIVIOM ¢, OyIeT 3JIHMC, Majas Mojayock KOTO-
poro pasya b; Gosbiiasg MOJAYOCh @ 3TOTO JIKICA ONpeAeseTcs 1o popmyne

b
sin ¢

(puc. 14).

444, CocraBuTh YypaBHeHHe 3Jaunca, (PoKychl KOTOPOro
Jexar Ha OCH alCHucC CHUMMETPHYHO OTHOCHTENIbHO HadaJa
KOOpJAHHAT, A 3Hasl, Kpome TOro, 4ro:

1) ero moayocu paBHel 5 U 2; ,

2) ero Goabwasi ock paBHa 10, a paccrosinie MeXny Qoky-
camp 2¢=8;

3) ero Manas ocb paBHa 24, a paccTofHHe MeXAy (OKy-
camn 2¢=10;

4) paccrosiune Mexay ero ¢okycamu 2c=6 u 3kcueHTpH-
cuter e=3/5;
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5) ero Gosblas och paBua 20, a skcuentpucurer e=3/5;

6) ero manas ocb paBHa 10, a skcuentpucHrer £=12/13;

7) paccTosHME MeXjy ero AUpeKTpHcaMH paBHO 5 W pac-
cTonHNe MeX1y Qoxycamn 2c==4;

8) ero Gosbluasi ocb paBHa 8, a paccTOfiHHE MEXAY AUpEK-
TpucaMH pasHo 16;

9) ero Manast ocb paBHa 0, a paccTOsiHMe MeXIY IupEeK-
TpucamMu pasHo 13;

10) paccrosinme MeXny ero JAMpeKTpuHcaM# paBhHo 32
u e=1/2,

445. CoctaBUTh ypaBHeHHe 3JJHICA, (OKYChI KOTOPOro
JieKaT Ha OCH OpPIHHAT CHMMETPHYHO OTHOCHTEJNbHO Hayaja
KOOpJMHAT, 3Has, KPOMe TOro, 4To:

1) ero mosyocH paBHBI COOTBETCTBEHHO 7 H Z;

2} ero Goabiuag och paBHa 10, a paccrosuue mexny doxy-
camu 2c=8;

3) paccrosiHne Mexay ero goxycamu 2¢==24 u IKCUCHTPH-
cuter £=12/13;

4) ero manas och paBHa 16, a sxcuenrpucurer £=3/5;

) paccrosinne Mexny ero doxycamu 2¢=6 n paccrosnue
MeXIy AMpeKTpucaMi pasHO 50/3;

6) paccrosiHMe MeXIy €ero JIUpeKTpHcamu pasiao 32/3
¥ SKCUeHTpUcHTeT &=3/4.

446. OnpeneanTb  NOJYOCH Ka¥JOro H3  CACAYIOWHX
3JTHIICOB:

PR %2
Dg+ts=L 2 F+y=0L 3 »£+25/"=25
4) x*4-by?=15; B} 4x*-+9y*=25; 6) 9x2+42by*=1;
7) x*+4y*=1; 8) 16x%+y*=16; 9) 256x249y2=1;
10) 9x*+y2=1.

447. Jlau snmunc 9x®-+2by%=225. Halitu: 1) ero nony-
ocu; 2) ¢oxycel; 3) IKcueHTpHCHTET; 4) ypaBHEHHR JIH-
peKTpHC.

448, BoiuucauTh NJOIALb YETHIPEXYTOJNbHUKA, IBE Bep-
IIMHBL KOTOpOro Jexar B dokycax ssmunca x2-5y?=20,
a JiBe Ipyrue COBMNAAAIOT ¢ KOHUAMH €ro MaJiod OCH.

449, Hau sagunc 9x*+5y*=45. Haiitu: 1) ero nosyocn;
2) ¢oxyce; 3) sKkcueHTpucuTer; 4) ypaBHEHUs JUpeKTpHC,

450. BpisucauTh NJOMWaAb YeTHIPEXYTOAbHMKA, ABE Bep-
HIMHEL KOTOPoro Jexar B Qoxycax smamnca 9x?-+-byi=1,
JBe LPYTHE COBHAJAIOT ¢ KOHLAMUH ero MaJjod OcH.
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451. Boiuncauts paccrosinue ot dokyca F(c; 0) samunca
x2 yﬁ
w =]

1O OAHOCTOPOHHEH C 3THM (OKYCOM IHPEKTPHCHI.
452, Tlosb3ysick OJHHM LHUPKYyJeM, IOCTPOHTb (DOKYCHI
xz 2
3/11nca T6+%"=1 (cuurasi, YyTO H300pAKEHBI OCH KOODXH -

HAT W 3ajaHa MaciuTaGHas eXHHHIA).
x2 2 .
453. Ha smiunce -2—5—1——y4—=1 HaliTh TOUKH, abcnucca

KOTOpHIX paBHAa —3.

454, Onpenenuthb, Kakue u3 Touek A, (—2; 3), 4, (2; —2),
A, (2 —4), A, (—1; 3), A, (—4; —3), A,(3; —1), 4, (3; —2),
Ag(2; 1), A,(0; 15) u A, (0; —16) sexar Ha sasunce
8x2 4 6y? =77, Kakue BHYTPH H Kakue BHe ero.

455. ¥YcTaHoBUTb, Kakue JIHHHH ONpeAessiioTcs cJe-

3 —
AYIOUUMH  ypaBHeHHAMH: 1) y=+71/16——x2; 2) y=
5./ 23/ 6 1 v /53
=— V0= 8) x=—3 V=% 49 x=+7 VI
M306pasuts 3TH JIHHHM Ha 4YepTexe.

456. DKkCueHTpuCHTET saaunca e=2/3, ¢dokaJbHBIH pa-
nuyc Toukn M sanunca pasen 10. Bolumcsauts paccrosinne
OT TOYkH M [0 OAHOCTOPOHHeH © 3THM (OKYCOM JAHpeK-
TPUCHL.

457, DKCHEHTPHCHTET 3J/IHNCa €==2/5, paccrosiHue OrT
TOuKH M aanunca n0 AMpekTpuchl paBHo 20. Briumcauts
paccrosHue oT ToukH M [0 ¢(oKyca, OXHOCTOPOHHErO C 3TO#
AUPEeKTPHUCOii.

5 x2 y

458, Hana touka M| 2; — 3 ) Ha sanunce 5 + ¢ = 1;
COCTaBUTL yPaBHEHHS NPAMBIX, HA KOTOPHIX JiexaT (poKaJb-
Hble pajHychl ToukH M,.

459, Y6e;ausuinch, uto Touka M; (—4; 2,4) nexur Ha

2 2
3JLIMnICe -;—5+-51-'é=1, onpeaeauts (HoxKaJbHbE PaJUyChHi

ToukH Mj.

460, DxcueHTpHCHTET Juunca &= 1/3, UeHTp ero cosna-
JlaeT ¢ HayaJoM KoopAauHaT, oauH u3 ¢okycos (—2; 0).
Boumcaute pacctosnue or touku M; saiumca ¢ abenuccod,
paBHO# 2, JO AMPEKTPUCH, OJHOCTOPOHHEH C JAaHHBIM
(oKycoM.

461, DKCUeHTPUCHTET 3/HICA &==1/2, UeHTpP ero coBma-
JIaeT ¢ HayaJoM KOOpJHMHAT, O/HA M3 JMPEKTPHC JaHa ypas-
HeHneM x==16., BulyuCAHTb paccTosiHHe OT TOYKH M,
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saIMnca ¢ abeuuccoll, pasHoi —4, A0 ¢oKyca, 0LHOCTOPOH-
HETO C JaHHOH JMPEKTPHCOH.

2 2
462. Onpene/uTs TOUKH 9JUIHNCA {f@—l-%g: 1, paccros-
HHe KOTODPHIX A0 mnpasoro ¢okyca pasHo 14.
X2 2 1
16T
HUe KOTOPHLIX JO JeBoro ¢oKyca paBHO 2,5.

463. Onpeﬂemnb TOYKH 3JJuIca , paccros-

2 2
464. Yepes coxkyc asnaunca %+%= 1 nposener mep-

NeHAHKyJIsip K ero Gosibwodl ocu. Onpenenuth paccTosiHus

7 OT TOYEK TIePECEUeHHsI 3TOro

g NEPNEeHANKYJIAPA C 3JJIHICOM
Vs J0 (POKYCOB.

465. CocTaBuTb ypaBHeHHE
371111ca, POKYCH KOTOPOro pac-
NOJIOXKEHBI Ha OCH aGCIHCe CHM-
METPHYHO OTHOCHTEJBHO Haya-
Jla KOODJUHAT, €CJIM JaHbl:

1) touka M;(—2V'5; 2)
3JITHICA H €ro Majas mnoJyochb

Puc. 15 b=3;
2) Touka M;(2; —2) sa-
Jgunca U ero Gonblias MNOAyoch a=4;

3) Touxu M; (4;_ —V'3) u M;(2V'Z; 3) snmunca;

4) touka M, (V'15; —1) snnunca m paccrosinme Mexay
ero goxycamu 2c==_§,;

5) Touka M;(2; —5/3) snnunca W ero SKCUEHTPHCHTET
£=2/3;

6) Touka M, (8; 12) samunca u paccrosuue r, =20 ot
Hee 20 JeBOro ¢okyca;

7) Touka M, (—V'5; 2) snmnca u paccTosinne Mexay
ero jpupekTpucamu, pasuoe 10.

466. OnpenenuTtb 3KCUEHTPHCHTET & 3JJIMINCA, €CTH:

1) ero manas ocp BuAaHa H3 (OKycoB nox yrsoMm 60°%;

2) oTpesok Mexay ¢GoKycaMH BHIEH H3 BepIUHH MaJoH OCH
HOJ NpPSIMBIM YIVIOM;

3) paccrosiHHe MeXIy AMPeKTPHCAMH B TPU pasa GoJiblie
paccTosiHusl MeXAy ¢oKycamu;

4) OTpe3oK MNepNeHIHKyAfpa, ONYIEHHOro H3 MeHTpa 3J-
JMNICa HAa ero AMPEKTPHCY, AeJHTCS1 BepPUIMHOH 3JHnca Io-
nosam.

467. UYepes dQoxyc F snaunca npobeleH MepHneHIUKYJsD
K ero Goabwoii ocu (puc. 15). Onpeaenntb, Npu KakoM 3Ha-
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YeHHWH 3KCUeHTpucutera aJjaunca orpesku AB u OC Gyayt
napaJ/iyieIbHHI.

468. CocraBuTb ypaBHEeHHe BJJIMNCA C MMOJYOCAMH a, b
u nentpoM C(Xo; Yo), €CH H3BECTHO, YTO OCH CHMMETDHH 3J-
JIMfca NapasiedbHBl OCSIM KOOPIHHAT,

469. dsummnc Kacaercs ocu abcuuce B Touke A (3; 0) u ocu
opaunar B Touxke B(0; —4). CocraButh ypaBHEHHE ITOTO 3~
JIWNca, 3Hasi, YTO er0 OCH CHMMETPHH NapasiesbHbl KOOpHH-
HATHBIM OCSIM,

470. Touxa C(—3; 2) ABAAETCA LEHTPOM 3JJIUICA, Kacalo-
merocs 06eux KoopAuHaTHbIX ocell. CocTaBUTD ypaBHEHHE 3TOr0
3JINMMCA, 3HAsA, YTO eT0 OCH CHMMETPHH MapallielibHbl KOOPId-
HaTHBIM OCSIM.

471. YcTaHOBHTb, YTO KaKAOe U3 CJIELYIOUIUX YpaBHeHUH
onpejeseT 3JUIHIC, H HaHTH KoopiauHatel ero ueurpa C,
HOJMYyOCH, 3KCUEHTPHCHTET H YPaBHEHHS JAHPEKTPHC:

1) 5x2-+9y*—30x-1-18y-+-9=0;
9) 16x2-+25y2-+32x—100y—284 =0;
3) 4x2+3y*—8x+12y—32=0.

472. YcTaHOBHTb, KaKHe JIMHHH ONpPEASISIOTCA C/eAyfo-
IUMU ypaBHeHHSIMH:

1) y=——7—{—%l/16+6x———x*;
2) y=1—-—% V —bx—*;
3) x=—2)"—5—6y—y%

2 et
4) x=——5+—3—l/8+2y—y2.

H3o6pas3uts 3TH JHHUYM Ha YepTexe.

473. CocraBuTh ypaBHeHHe 3JIMIca, 3Has, YTO:

1) ero Gosbiuasi och paBHa 26 W dorycwt cyts Fi(—10; 0),
Fy(14; 0);

2) ero manas ocb paBHa 2 u doxycs cyTb Fi(—I; —1),
Fo(l; 1);

3) ero dorychl cyth Fi(—2; 3/2), Fu(2; —3/2) n skcuen-
tpucuter =) 2/2;

4) ero okycel cyts Fi(1; 3), Fo(3; 1) u paccrosiHne Mexixy
mupexTpucaMu paBHo 12)2.

474. CocraButh y })aBHeHHe SJUINIICA, €CJAH H3BECTHHl ero
SKCUEHTPHCHTET &= 2/3, pokyc F(2; 1) u ypaBHeHHe cOOTBETCT-
BYIOWeH AHPEKTPHCHL ¥—5=0,

475, CocraBuTh ypaBHEHHE IJJIMINCA, €C/AH HM3BECTHHI ero
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sxcuentpucuter e==1/2, ¢oxyc F(—4; 1) u ypaBHeHHe coor-
BeTcTBYyIOLLell AupexTpuchl y-+3=0.

476. Touka A (—3; —b) nexur Ha 3jaunce, PoKyc KOTo-
poro F(l; —4), a coorBeTCTBYIOILas AHPEKTPHCA laHa ypaBHe-
HueM x—2=0. CocraBuTh YypaBHEHHE 3TCro 3JUJIHMCA.

477. CocraBUTh YpaBHEHME 3JLIMICA, €CJIH H3BECTHBI €ro
sxcuenTpucurer ¢=1/2, poxyc F (3; 0) u ypaBHeHHe COOTBETCT-
Bylolllel aupertpuchl x+y—1=0.

478. Touka M,(2; —1) mexut Ha 3aaunce, PoXyc KoOTO-
poro F(1; 0), a cooTBercTByILlasi AUPEKTPHCA JaHA YypaBHE-
HueM 2x—y—10=0. CocraBuTh YypaBHeHHE 3TOro 3JJIHICA.

479. Touka M,(3; —1) ABAsiercss KOHLOM MaJsiod OCH 3JI-
qunca, (OKycsl KoToporo Jexar Ha mpsmoit y-+6=0. Co-
CTaBHTb ypaBHEHHe 3TOTO 3JIMIICA, 3Hasl €r0 YKCLEHTPHCHTET

= 2/2.

480. Hapitu Touku mnepecedenusi npsiMod x-+2y—7=0
u aunca x®-4 4y*=25.

481, Haiitn Touku nepeceyennst npsamoit 3x+-10y—25=0

x2 yz 1
H 3J4Ica 2_5+T: .
482. Haiitn Toukn nepecedenus npamoin 3x—4y—40=0
x2 y2
H 3JJIHICa '1€+?_1
483. Omnpepmenuth, KaK pacnojioxena Iupsmas OTHOCH-
TeJbHO 3JJHICA: TNepecekaer JiH, Kacaercss WM IPOXOAMT

BHE €ero, ecjay npsamasi U 3JJIUNC 3aJaHbl CIeLyIoWHMHE ypas-
HCHHAMHU!

2 2
1) 2x— y—3=0, T"§+—g;=1;
2) 2x+ y—10=0, _g =1
2 2
3) 3x-+2y—20=0, %ﬁ%:l.
484. OnpenenuTb, NPH KaKHMX 3HAUEHUSAX m NpaAMas y==
=—X-+ m:
1) nepecexkaer 3saunc %—*——%ﬁ:l; 2) kacaercs ero;
3) NpOXONUT BHE 3TOr0 3JJIMIICA.
485. BpiecTH yC/iOBHE, NPH KOTOPOM npamas y=kx--m
2

x2 !
KacaeTcs JIHNCA —5 —l——;}’; =1.
486. CocraBuTb ypaBHEeHME KacaTeJbHOW K 3JJIHICY

x2 !/2
—‘ﬁ-}-ﬁ:l B ero Touke M, (x,; yi).
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2 2
487. JlokasaTh, 4TO KacaTeJbHble K 3JUIHICY —’;—Z—l——g;:

= |, mpoBefeHHBle B KOHIAX OJIHOTO U TOIO 3Ke JHaMeTpa,
napaJaesbHsl. ([lnamerpoM sasunca HasbIBaeTCs ero Xopia,
npoxojsias yepes IEHTP.)

488. CocTaBuTb ypaBHEHHSl KacaTelbHBIX K SJIJHICY

x* 242 1 o
15 T5 =1, napannensusix npsivoit 3x+ 20+7=0.

489. CocTaBuTb ypaBHEHHS KacaTeJbHHIX K 3JIIHICY
x%-}- 4y? =20, nepmeHANKYJSPHBIX K npamoil 2x—2y—13=0.

2 2
490. TlpoBecTH KacaTe/bHBIE K 9ﬂﬂuncy—§6+g—4=1 na-

pasjeabHo npaMof 4x—2y+-23=0 U BLUUCAUTE PAacCTOSi-
HHe d MeXLy HHMHU.

2 2
491, Ha sanunce %+%—=1 Hafitn Touky M, Gumkaii-

myio K npamoil 2x—3y 25 =0, H BHUHCJAUTL paccTosgHue d
oT Touxku M; 50 3To# OpsAMOH.
492, M3 Touku A (10/3; 5/3) npoBeseHBl KacaTe/bHbie

23 2
K 3JTHNCY —;5+55—= 1. CocraButh UX ypaBHEHHS.
493. U3 touku C (10; —8) npoBe/eHb! KacaTeNbHEIE K 31-
2 2
Jurcy —%—I—%: 1. CocTraBHTh ypaBHEHHE XOpJbl, COEAHHSIO-

med TOUYKHM KacaHus.
494, M3 toukm P (—16; 9) mpoBeieHH KacaTeJbHEBIE

x2 2
K SJUIHICY - +i3- = 1. BpluncauTh paccrosuue d ot Touku P

A0 XOopAb! 3a4aHlICa, COeIMHAIOmEH TOUKH KacaHHs.

495. dnaunc npoxoaut Yepe3 Touky A (4; —1) u Kacaercs
npamofi x+4y—10=0. CocTaBuTh ypaBHeHHe 3TOro 3JJIHIICA
OpH YCJOBHH, YTO €r0 OCH COBMAJAIOT C OCSIMH KOOpJIHMHAT.

496. CocraBHTb ypaBHeHME 3JUIHIICA, Kacawllerocs ABYX
npsa Muix 3x—24—20=0, x-+6y—20=0, npu ycaoB#H, 9TO €ro
OCH COBNAJalT C OCAMH KOOpAHHAT.

497. loxasarb, 4To NpPOU3BEACHHE PACCTOAHHH OT LEHTpa
s/JIUnca A0 TOYKH - NlepecedeHHs JI0G0H ero KacaTeJlbHOH
¢ ¢oxanbHOA OCBIO U JO OCHOBAHHUSA HePNeHIUKYAapa, OyLleH-
HOTO M3 TOYKH KacaHusl Ha (OoKaJbHYIO OCh, €CTh BeJIMYHHA Mo~
CTOSIHHASl, paBHAs KBaApary OOJbILOH IOJYOCH 3JUIHICA.

498. lokasatb, UTO NpOM3BeLeHUE PACCTOSHHH OT (POKYCOB
IZo JmoOoH KacareqbHOH K 3JJIMICY paBHO KBaJpaTy MaJioH
TIOJTYOCH.

499, TIpsimasa x—y—b=>0 kacaercs assaunca, QoKycH KO-
Toporo Haxomsitcsa B Toukax Fi(—3; 0) u F,(3; 0). CocraButhb
ypaBHEHHe 3TOTo JIIHMICA,
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500. CocraButh ypaBHeHHe 3JJunca, (GOKYCH KOTOPOTo -
pacnoJioxKeHsl Ha OCH alCLUcC CUMMETPHYHO OTHOCHTEJBHO
Hayaja KOOpJAHHAT, eCJU H3BeCTHbl YpaBHEHHE KacaTeslbHOH
K sanuncy 3x-+10y—26=0 u ero Manas noayoch b=2,

501. Hokasath, yro npsiMas, Kacaiollascs 3JJIMNCa B He-
KoTopoil Touke M, cocraBiser paBHble VIVIBL ¢ (OKaJbHBIMH
pazuycamu FiM, F,M u npoxoput BHe yraa F,MF,.

-2 2
502. 113 nesoro doxyca sanunca %-}—%:1 NOJ TYNbIM yT-

JoMm o K ocu Ox HanmpaBJeH Jy4 cera. MasectHo, uyro tg a=
=—2. Jlo#iga Jo sanunca, ayd ot Hero orpasudicsi. CocTaBUTb
ypaBHeHHE NPAMOH, Ha KOTOPOH JIeXHT OTpakeHHBIA JydY.
¥ 503. Onpenenutb TOYKM nepeceye-

HuS  aanuncoB x*-+0y*—45=0, x*+

‘; 7 +9y2—6x—27=0.

i

1

8’ A

%

1

ad z 7 =
Puc. 16 Puc. 17

504. V6eauBumichb, UYTO SJIMICH n2x?-FmPy*—mn2=0,
m2x*4-n*y?—m2n*=0 (m==n) nepecexaorcs B YeThlpeX TOYKAX,
JIeXaINX Ha OKPYXKHOCTH C LEHTPOM B HadaJe KOOpAHHAT,
OnpefeHTh pajHyc R 3TOH OKPYXKHOCTH.

505. Ilnockoctn o u B obpasyior yroa ¢=30°. Onpenennts
MOJIYOCH BJIJIMICA, MNOJNYYEHHOTO NPOEKTHPOBaHHEM Ha IIO-
ckocTb B oKpyXKHOCTH pajuyca R=10, sexamieli Ha MmIoCcKo-
CTH O©.

506. damunc, Matas IOJYOCh KOTOPOTO paBHa 6, sBisercs
npoeknuell oKpyxXHoctH painyca R=12. Onpereants yroa ¢
MEXAY IIOCKOCTSIMH, B KOTOPBIX JEXaT 3SJJIHIC H OKpYX-
HOCTb.

507. Hanpapasmome#i Kpyraoro LHAHHApDA ABJASeTCH OK-
py:HOCTb pajguyca R=8. Onpenenuts noJsyocH aJutuiica, no-
JIYUEHHOTO B CeUeHHH STOrO IHJIHHAPA IJIOCKOCTBIO, HAKJO-
HeHHOH K ero ocu moj yriaoMm ¢=30°

508. Hampapasiiomei Kpyrjioro LUJIMHApA SBJSETCH OK-
pyxHOCTb pajuyca R=J}3. Onpenenurs, Noj KakEM YIJIOM
K OCH UWJHHADPA HYXHO €ro mepecedb IJIOCKOCTBIO, YTOOBI
B CEUEHHM NIONYYHTh 3JJIMNC ¢ OGOJbLIOH moJyochlo a=2,

509. PaBHoMepHBIM cXatHeM (WJIH paBHOMEPHBIM pacTs-
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JKeHHeM) IVIOCKOCTH K OCH afCUHCC HaskiBaercss TaKoe Ipeos-
" pasoBaHHe TOYeK IIJIOCKOCTH, NPH KOTOPOM MPOU3BOJbHAS
touka M (x; y) nepememaercss B touxy M’(x'; y') (puc. 16)
TaK, u4ro ¥ =x, y'=qy, rae ¢=>0 — nocrosiuHas, HaskBaeMas
K03phULHEHTOM PpABHOMEPHOTO CXKATHS,

AHaJIOrHYHO NPH MOMOIUHM ypaBHeHHH x'==qx, y'=y onpe-
JeJisieTcst paBHOMepHOe Cxxarne miockoctd K ocu Oy (puc. 17).

OnpepenuTb, B KaKyIO JHHHIO NpeoGpa3yercss OKpY:KHOCTb
x2+y?=25, ecnn KO3PDHUUEHT PaBHOMEPHOTO CXKATHA MJIO-
CKOCTH K ocH abcuucc ¢==4/5,

510. Kosdpdpunuent paBHOMEPHOrO CXKATHA [IOCKOCTH
kK ocu Oy pased 3/4. OnpepesuTb ypaBHEHHE JHHHH, B KO-

3 2
TOPYIO NpPH TaKOM CHaTHH npeobpasyercs JAHIC ’;—G-i-%_ =

=1

511, Hafitn ypaBHenue JIHHMH, B KOTOpyIO mpeoGpasy-
2 2
eTcsl JIHIC —%-{-%—:1 NpH IABYX MNOC/NEOBaTeJbHbLIX pab-

HOMEpHDbIX CXKATUSIX IVIOCKOCTH K KOOPJAHHATHBIM OCSIM, €CJIH
KO3(D(hUIHEHTEl PaBHOMEPHOIO CXKAaTHS IUIOCKOCTH K ocaM Ox
u Oy paBHbl cooTBeTCTBeHHO 4/3 W 6/7.
612, Onpenenutb Ko3hPULHEHT ¢ PaBHOMEDHOTO  CKaTist
X

12
NJIOCKOCTH K ocu Ox, NpU KOTOPOM 3JIIHIC —§6+J?u1 npe-

x2 yﬂ
o6pasyetcsi B SINIMIC 7zt Jr= 1.
513. Onpegenuth Ko3pPHIHEHT ¢ PABHOMEPHOTO CKATHSA
-2 ]
MIOCKOCTH K ocH Oy, NPH KOTOPOM 3JIIHIC %T-}- g—5=1 npe-

x2 y2 l
ofpasyeTcst B SJLIANC 5z + 5z = 1.

514, Onpenenuts Ko3pbHIUEHTH ¢; B ¢; ABYX MOCAEA0-
BaTeIbHBIX PABHOMEPHBIX CXKATUH IIOCKOCTH K ocaMm Ox u Oy,

2 b4
IPH KOTOPHIX SJIIHIIC —%—}——yg—zl npeo6pasyercs B OKPYX-
HOoCTh X%+ y%==16.

§ 19. I'unepbona

TunepBonofl Ha3bIBAeTCH TeOMETPHYECKOE MEeCTO TOYeK, JUIA KOTOPHIX
PasHOCTL PACCTOSIHHI OT JABYX (HKCHPOBAaHHBIX TOYEK NJIOCKOCTH, HasbiBae-
MbIX (DOKYCaMH, ecTb NMOCTOSINHASL BeJIHYHHA; YKasaHHad pasHOCTh Oepercs
no abCoJIOTHOMY 3Ha4eHHi0 H oGo3HauaeTcss OOHYHO uepes 2a. Pokycw
runep6ossl c6o3HaqaloT 6yKBaMH Fi U Fy, paccTOfHHE MeXIY HUMK — Ue-
pe3 2c. Io onpesenenuio runepbosinl 2a<2¢, UM a<C.

IMycts mana runep6osia. Ecau ocH LeKapTOBOH NPAMOYToJbHOR cHCTe-
MBl KOOpJMHAT BBIGpaHH TaK, 4To (GOKycH ZaHHo runepboJs pacnoJjara-
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0TCH Ha ocH abcruce CHMMETPHUYHO OTHOCATENLHO Hadalka Xoopausar, 10
B 3TOH CHCTeMe KOOPpAHHAT ypasHenue rnnepﬁonm HMeeT BHI
» Y 1
ETETD O

rne b=V ¢*—a?, Ypapuenue suza (1) HassiBaeTCs KaHOHHYECKHM yPaBHEHH«
em runepGoast. IpH yKasaHHOM BEICOpE CHCTEMbl KOODJHHAT CCH KOOPJAHHAT
ABJSIOTCS OCSMH CHMMETPHH FHIepOOoJb], a Hayalo KOOPAHHAT —— €€ IeHT-
pom cummerpun (puc. 18). Ocu cHMMeTpHH runeplOJLl HaSHBAlOTCA NPOCTO

¥
a a
& &
M
r |
— K j@
K a—7TN\4 z
Puc. 18

€e OCAMH, LEHTP CHMMETPHH — IleHTpoM runepGoaut. 'kmepGosia mepece-
Kaer OAHY M3 CBOHX ocefl; TOUKH MNepecedeHHs Ha3pIBAIOTCA BepIUMHAMH
runep6oart. Ha puc. 18 Bepiuns! runep6oasl cyTs ToUKE A' u A.

[IpAMOYToJBHUK CO CTOPOHAMH 2a H 2b, PacNOJIOXKEeHHEIH CHMMETPHIHO
OTHOCHTENLHO OCell rHmepGOJEl H Kacalomuiics ee B BepIUHHAX, Ha3biBaeTCs
OCHOBHBIM TIPSIMOYTOJIBHHKOM I'HepOOJIB.

Otpesku AMHHOH 24 ¥ 2b, COeAMHAIOUINE CePelMHbl CTOPOH OCHOBHOI'O
NPAMOYTOJbHAKA THNEpOObl, TaKMKe HA3LIBAIOT ee ocAMH. [lmaroHaru oc-
HOBHOI'O NPSIMOYIOJbHUK  (HEOrPAHMYEHHO NPONOJKEHHLIE) ABASIOTCH
aCHMNITOTaMU THNMep6ONb; HX YPaBHEHHS CYTb

Yy=—=x, y=— 7 X
Y pasuenue
%2 yﬂ
~w =1 @

onpenenaser mnepéo.ny, CHMMETPHUYHYIO OTHOCHTEJNIBHO KOOpAHWHATHBIX
ocef, ¢ JOKycaMH Ha OCH OpPIHMHAT; ypaBHeHue (2), Kak H ypasnenue (1),
HASHIBAETCH KAHOHHUYECKHM YpaBHEHHEM FHnep6oJibl; B 9TOM cjlydae NOCTO-
SHHAH Da3HOCTb PACCTOSHHH OT MPOM3BOJLHON TOUKH THMEPGOJLI IO QoKY-
OB paBHa 20,
Jse runepGosiel, KOTOpble ONMpPEeAeNslTCs ypPaBHEHHAMH
x‘l ya xz yz

B ONHOH H TOH e CHCTeME KOODAHHAT, HAa3LIBAIOTCA CONPAMKEHHLIMH.
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T'umep6ona ¢ paBHBIME NOAYOCAMH (@==b) Ha3LBaeTCa PaBHOCTOPOH-
Hell; ee KaHOHMYECKOE ypaBHEHHE HMEeT BHJ

W¥—yt=at  wam —xPlyt=al,
Yucno
c

g=—

a

TAe @— PACCTOSHHE OT LeHTPa THNEePGOJH MO ee BepILIHHB, Ha3BIBACTCS
BKCUEHTPHUCHTeTOM runepboant. OueBupno, Aas Jroboi rumeplosnt & > 1.
Ecan M (x; y)— npoussosbHas TOYKA THEEP6OJAB, To oOTpesku FiM
H FaM (cm. puc. 18) HaspiBaioTCs (QOKATbHBIMH pagHycaMH TOuku M.
QoxanbHble pafHyChl TOYEK NpaBOf BETBH TUIEPOOIH BBUHCASIOTCS NO
Qopmyiam

ri=¢ex-ta ro=gx—aq,

($oKaNbHBIE PAIMYChl TOUEK MeBOH BeTBH-—NO (OPMYaaM
' ri=—gx—a, ry=—cex--a.

Ecnn runepbosia 3afana ypasHenneM (1), TO npsMble, onpele/seMue
y PaBHEHHSIMH

Ha3LIBAOTCA ee AMpekTpHcamu (cM. pue. 18). Ecmu rumepbosa sapana
ypaBuenneM (2), TO AHPEKTPHCH ONPEREJIAIOTCA YPABHEHHSAMH
b b

y=———, Yy=—-.

4 e

Kaxpas aupexrpuca obiajaet CACAYIOUKM CBOHCTBOM: €CaH r — pac-
CTOSIHHE OT IPOM3BOJBHOH TOYKH FHnepOoJs 10 Hekoroporo doxyca, d —
PAaccTOsHHE OT TOif 2Ke TOYKH HO OAHOCTOPOHHEH C S5THM (OKYCOM AHPEKTPH-
Chl, TO OTHOMIEHHE r/d €CTh NOCTOSHHAS BeJHUHHA, PaBHAS SKCUCHTPHCUATETY
runep6obL:

o~
]
@

515. CocraBuTh ypaBHeHHe runepOoJb:, GoKych KOTOPOH
pacroioKeHbl Ha OcH abClUCC CHMMETPHYHO OTHOCHTENIBHO
Havyajda KOOpDIHHAT, 3HAas, KPOMe TOro, 49ro:

1) ee ocu 2¢=10 u 2b=S;

2) paccrosinne wMexny ¢okycamu 2c=10 u ocs 2b=8;

3) paccrosinne mexny oxycamk 2c=6 W IKCHEHTPHUCHTET
e=3/2;

4) ocb 204=16 u sKcueHTpuCHTeT £==5/4;

5) ypaBHEHHS aCUMITOT y:j;%—x H pacCTOsTHHEe MeXAY

tdokycamu 2¢=20;
6) paccrosiHMe Mexkay AupeKTpucaMH paBHo 228/13 m pac-
crosinve Mexay okycamu 2c=26;
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7) paccrosiHMe MeXJy AMDeKTpHcaMH paBHO 32/5 u och
2b=6;

8) paccrosiHHe MeXLY AMPEKTPHCaMH paBHO 8/3 u 3Kc-
neHrpucuter &=3/2;

3
9) ypaBHeHHsl aCHMITOT Y==k~—X H pacCTosiHHe MeXNy

IUpeKTpucaMu paBHO 64/5.

516. CocraButh ypaBHeHMe THNepGoJibl, QOKYCH KOTOpOH
pacnosio¥keHbl Ha OCH OpPAMHAT CHMMETPUUHO OTHOCHTEJIbHO
Hauajla KOOpJ#HAT, 3Hasd, KpPOME TOro, 9ro:

1) ee moayocu a==6, b=18 (Gyxksodt a Mu 0Go3HaYaeM
NoJyock runepGoJbl, PACTIONOXKEHHYIO Ha ocu  abcuuce);

2) paccrosinne Mmexny ¢okycaMH 2¢=10 @ 3KCHeHTpHCH-
Ter £=5/3;

3) ypaBHEHHA acUMITOT y=i£x H pacCcTosHue MeXAy

b
BepIUMHHAMH paBHO 48;

4) paccrosinue MeXNy JAHpeKTpucamu pasHo 50/7 u 3Kc-
neHtpucurer £=7/5;

5) ypaBHeHHS ACHMITOT y=i%x U paccTosiHHe MeXKny
aupekTtpucamn pasHo 32/5.

517. Onpefe/siuTb HOJYOCH @ W b Kaxpmoi U3 CJASAYIOLWHX
runepdod:

D E—L=1; 9 Zepr=1; 3) 2—dpr =16

4) x2 —y*=1; b) 4x*—0y*=25; 6) 256x*—164*=1;

7) 9x*—64y* = 1.

518. Hana runepGona 16x*—0y? = 144. Hamn 1) noay-
ocH a U b; 2) dorych; 3) SKCUEHTPHUCHTET; 4) YpaBHEHHUs
acuMnToT; 5) ypaBHeHHA RHPEKTPHC,

519, llaHa runep6ona 16x* —9y? == —144. Haiitu: 1) noay-
ocn a u b; 2) dorycel; 3) SKCUEHTpUCHTET, 4) ypaBHeHUs

acHMITOT; 5) ypaBHEHHS AHPEKTPHC.
520. quummb NJ0ANb TpeyrolbHHKa, 06pa30BaHHOIO

x? 2 o
aCHMITOTaMH TuIep6oas “-—% =1 u npamoit 9x -+ 2y —

4 9
—24=0.
521, YeraHOBUTH, Kakue JIHHHH ONDEe/sITCS CIeAyio-
LIUMH YDPaBHEHHAMH!

) y= +%Vx2—9; 2) y=——3Vx2+ I;
8 x=—3 VPt 4 y=+VPF 5.
H306pa3utb 3TH JIHHHH Ha YepTexe.
70



522, Jama Touka M, (10; ——V-S) Ha rumnepBosie -‘;%_..

2
%0"‘ 1. CocTaBHTh ypaBHEHHS NpSMHIX, HA KOTODPHIX Je-
sKaT (oKasbHBIE PAIUYCHI TOUKH M.

523, y6EILI/IBIHHCb, 4TO TOYKa Mi (—5; 9/4) nmexutr na

runepboae ——._1 onpeiesinTh  (QoKalbHBIE paiHyChl

16
ToukH M;.

524, Oxkcuenrpucuter runepbosnl €=2, GoKaNpHHA pa-
auyc ee Toukn M, nposefeHHnIl u3 Hekortoporo okyca, pa-
BeH 16. Briuncauts paccrofnHde oT Toukd M 10 ofHOCTOpOHHEN
¢ 3THM (POKYCOM IMPEKTPHCHL.

525. JKcueHTpUCHTET runeplosinl €=3, paccrosHue OT
Toykn M runepGosnl X0 JUPEKTPHCH paBHO 4. Brruucaurts
paccrosinze or Touku M 1o Qoxkyca, OZHOCTOPOHHero ¢ 3r1ofi
JHPEKTPHCOH.

526. DKCUeHTPHCHTET TUNepOoabl 8==2, LEHTP ee JEeXHT
B Hauase KOOpAUHAT, of#H u3 ¢okycoB F(12; 0). Beuucraurs
paccTostHne oT ToukH My runepGosbi ¢ aGenuccolt, pasuoft 13,
O JMPEKTPUCHI, COOTBETCTBYIOLeH 3amaHHOMY (OKycCy.

527. DKCIEHTPUCHTET TUnepGossl £==3/2, UeHTp ee JIeKHUT
B HauaJle KOOPAMHAT, OJHA H3 IHPEKTPUC JaHa ypaBHEHHeM
x=—=_8. Brluucauth paccrosinue or Touku M; runep6oast ¢ aGe-
nuccolt, pasHo#t 10, no doxyca, COOTBETCTBYIOIUETrO 3aJaHHOM
JHpeKTpHCe.

528. OnpenesuTh TOUKH THIEPGOJB! % g;_l paccros-
HHe OT KOTOPBIX A0 npaBoro ¢okyca paBHO 425

529. OnpefienuTh TOUKH THNEpGOEL & T -—1 paccros-
HUE OT KOTOPHIX HO JIEBOrO (pOKyca PaBHO 7

2 2
530. Uepes sesblit Qokyc runepGossl 1z i 5=1 npose-

IeH TepIHeHAHKYJAsp K ee ocH, cogepxkamefi sepinasl. Ompe-
JIeIUTh PAcCTOSHHA OT JOKYCOB JO TOUEeK INepecedeHHs 3TOro
MEPNEHAUKYAsIpa ¢ THIep6oJoH.

531. Honbsyﬂ«:b OJHHUM UHUPKYJeM, IOCTPOUTH (OKYCH

2
runepGosin = T —2—5=1 (cumras, 4TO OCH KOOpAHHAT H306pa-

XKeHbl M MaciutabHasi eAVHHIA 3afxaHa).

532, CocrtaBuTh ypaBHeHUe THIEPGOJH, (HOKYCH KOTOPOR
JeXaT Ha ocH aBcuuce CHMMETPUYHO OTHOCHTEJbHO Hayaja
KOODIHWHAT, €CJH JaHBI

1) Touku M, (6; —1) u M,(—8; 21/ 2) runepGossi;
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2) touka M;(—b; 3) rumepGosEl M SKCUEHTPHUCHTET
8=V._9.,;
3) Touka M;(9/2; —1) runep6ossl M ypaBHEHHS] acCHMII-

TOT Y=t 5 X;
4) touka M;(~—3; 5/2) runepGosil U ypaBHEHUs AHPEK-
TpHC X == 4 4/3;

5) ypaBHeHHs acuMNTOT y=i—$—x H YpaBHEHHUsS [MpPEK-

4
TpUC Xx = -+ 16/5.

533, OrnpenejuTp S5KCUEHTPHCHTET PABHOCTODOHHEH TIH-
nep6oJIbL.

534. OnpenesnuTh 3KCUEHTPHCUTET TUNEPGONH, €caH OTpe-
30K MEXJAY ee BepLIMHaMH BHJCH H3 (POKYCOB CONpsKEHHOH
runepGonrl mox yriaom 60°.

535. Qoxychl runep6oJpl COBNAfAOT ¢ GOKYCaMH 3JJHunca

%2 2
—23—}-%: I. CocraBuTh ypaBHEHHe THIEPOOJEI, €C/Iu ee KC-

HEHTPHUCHTET &= 2.
536. CocTaBUTbL ypaBHeHHe rnnepﬁomﬂ thoKycEl KOTOPOH

JieXXaT B BepUIMHAX 3JITHMCA 100+y =1, a JAUPEKTPUCH

HpoXoasT uepe3 (QOKYCHL 3TOTO 3JLIHICA.

537. HoxasaTp, uTo paccTosiHHe OT Qoxkyca runep6oJbt
x2 y2
a? he

538. IlokasaTh, 4TO NMpPOU3BEJAEHHE DACCTOSIHUH OT JI0GOH

x2
TOUKH runepboJsl —5-—
a

=1 g0 ee acuMATOTH paBHO b.

2
i—2= 1 10 ABYX ee acUMNTOT eCTb BEJH-
2452
UNHA NOCTOSAHHAS, PABHAT jgr—rs -
539. lokasarh, uTo nnomaﬂb napaJsienorpamMma, orpa-
xZ 2
HHYEHHOTO acUMNTOTaMH runep6oJbi T ;Z—,f= 1 u npsaMeIMHE,

IPOBEAeHHLIMH Yepe3 JMIGYI0 ee TOUKY NapajsenbHo acuMi-
TOTaM, €CThb BeJHYHHA NOCTOsSIHHASA, paBHas ab/2.

540. CocraBuTh YypaBHeHHe TunepGOJbI, €CIH H3BECTHHI
ee noayocu a u b, ueHtp C(Xo; Yo) ¥ QOKYCH PACHONOKEHE! HA
npamoi: 1) mapannensHo#t ocu Ox; 2) mapanjensHo#t ocu Qy.

541. YcTaHOBUTB, YTO KaxKAoe W3 CJAEIYIOLIHX ypaBHEeHHH
onpejenser runepboay, H HaHTH KoopjuHaTel ee uentpa C,
NOJYOCH, SKCUEHTPHCHTET, YPABHEHHUS] aCUMIITOT U YpaBHEHH:A
IHPEKTpHC:

1) 16x>—9y*—64x—bdy—161=0;

2) 9x>—16y*+90x-+32y—367=0;

3) 16x*—9y2—64x—18y-+199=0.
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542, YcranoBuTh, KaKHe JIMHUH ONpejesioTcd C/eAyio-
IMMH YPaBHEHHUSIMH:

D y:=——1+2-l/x2——4x—5;
9) y= 7—--sz 6x1+ 13;

3) x=9—2) L4y -+8;
4) x==5—2 ) dy—1o.

M3o6pasute 3TH JMHHM Ha YepTexe.

543. CocraBuTh ypaBHeHHe THIEepOONEl, 3HAasl, YTO:

1) paccrosiHue MeXAy ee BepIMHaMH paBHO 24 u QoKyChH
cyth Fi(—10; 2), F,(i6; 2);

2) dokycel cyTb Fi(3; 4), Fy(—3; —4) 1 paccTosHne MeXLY
JHpeKTpucaMy paBHo 3,6;.

3) yron mexpy acumnroramu paeeH 90° u QokycH cyTh
Fi4; —4), Fi(—2; 2).

544. CocraBuTth ypaBHeHHe TunepGoJbl, ec/id H3BECTHEHI €e
SKCHeHTpHcUTeT £=5/4, doxyc F (5; 0) u ypaBHeHHe COOTBETCT-
BylOWe#l AupeKTpUCH Hx—16=0.

545. CoctaBuUTP ypaBHeHHe TUNepOOJBl, €CAM H3BECTHHI
ee akcuenTpucurer e=13/12, ¢okyc F (0; 13) n ypaBHeHHe co-
otBercTByomelt pupextpuchl 13y-—144=0.

546. Touka A (—3; —b) sexur Ha runepbose, PoKyc Ko-
topoli F(—2; —3), a coorBercTBYyIOIlas ZHpEKTpUcA JaHa
ypaBHeHueM x--1=0. CocraBuTb ypaBHeHHe 5TOH TruiepGOJEL.

547. CocraBuTh ypaBHEeHHe THIIEDGONBI, €CAH HU3BECTHH ee
SKCUEHTPUCHTET e=}'5, doxye F(2; —3) u ypaBHEHHe COOT-
BeTCTBYIOUIeH aupextpucsl 3x—y—+3=0,

548. Touka M,(l; —2) aexur Ha runepfoJie, Goxyc KOTo-
poft F(—2; 2), a cooTBeTcTBYyKOLlan AUpeKTpUCA JaHA ypaBHe-
HueM 2x—y—1=0. CocrtaBuTh ypaBHeHHe 3TOH TUIepGOJELI,

549. JlaHOo ypaBHeHHe PaBHOCTOPOHHEH Tunep6osl x2—y2=
=q?. Hafitu ee ypaBHeHue B HOBOH cHcTeMe, NPHHSIB 3a OCH
KOODJHHAT e acCHMHOTOTHL.

550. YCTaHOBHB, 4TO KaXKjioe H3 C/eAyIOUINX ypaBHeHHH
onpefenser runepbojy, HalTH AJad KaxkAOH H3 HHUX UEHTP,
NOJYOCH, YPaBHEHHMS ACHMITOT M TIOCTPOMTb HX Ha HepTerke:
1) xy=18; 2) 2xy—9=0; 3) 2xy-+25=0.

551, Hality touku nepeceqe}mﬂ npaMofl  2x—y —

— 10=0 wu runepGoJsl -0——-——=1
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552, Haiiti touxH nepeceuenuss npamol 4x—3y—
x2 42
—16=0 n runepbomsl Gz=—-F=1.
553. Halitu Touku nepeceueHuss npsmMoH 2x—y -+

+ 1=0 u runep6oJet %2-.-___....1,

554. B cuoenylomux ciayyasx oONIpefesNnTh, Kak pacho-
JIOXeHa MpsAMasd OTHOCHTE/NpHO THHEePOOJbL;  Mepecekaer
JIM, Kacaercsl WX TPOXOLUT BHE ee:

1) x—y—3=0, 24 _1,

12 3
9 x—2y+1=0, L 1
8) Tx—5y=0, H—L 1.

555, Onpegenutb, OPH KaKHX B3HAUEHWNX m NpAMad
5
y=-z x4 m:
x2 ya
1) mepecekaer rumep6ony —9--——3§==1
3) NpoxcauT BHE 3TOH THNIEPGOJIHL.
556, BoiBecTH yCJIOBHE, NPH KOTOPOM mpsMast y = kX -}-m
2 yz

X
Kacaetca THIePOOJbl —5 — -5 =

; 2) xacaercs ee;

557. CocraBuTb ypaBHEHHE KacaTeJbHOH K runepboJe

%y
b2 =1 B ee Touxe M, (xy; ).

@

558, lokasaTh, 4TO KacaTeJbHble K runepfoJe, Hpo-
BEJICHHBIE B KOHIAX OJHOTO H TOr0 e JuHaMeTpa, napal-
JIeJIbHEL.

559 CocTaBuTb ypaBHEHHA KacaTeJbHBIX K runepbone

2
%(T ——1 NepreHANKYJIApHHX K npaMoii 4x+4 3y —
—_—T= 0

560. CocraBuTh ypaBHEeHHs KacaTelbHHIX K THnepGone
x2 y°
To—+tr =1 napamrespueix npamo#i  10x—3y-+9=0.

2

2
561, Ilposectn KacaTejbHble K runep6ose 'ﬁs""%—z

=—1 nmapasteapHo npaMol 2x-+4y—>5=0 wu BbUHC-
JHTh PAacCTOAHHe d MeXAy HHMH.
x2
562. Ha rumepGore -~ — "@*1 Hafitu Touky M,

Ommkafimyio kK upamoit 3x+2y4+1=0, u BHUHCAUTE
acctosiivie d ot Toukd M; no 51Ol npsMof.
1
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563. CoctaBuTb ypaBHEHHE KaCaTeNbHLIX K T'HNEPGOJHI
x2—y*==16, npoBefieHHslX u3 TOukH A (—1; —7).

564, M3 rouku C(l —10) mnpoBegeHEl Kacare/bHBEIE
2
K runepbode —xs————~37—~1 CocTaBUTb ypaBHEHHE XOpAHL,

coefuHMmoONell TOUKH KacaHud.
565. M3 Touku P (l; —5) upoBesenn KacarteJbHble

x2
K runep6oe —3——-—%-=1. Beiuncaute  paccrosinne  d

or TOuKH P j0 xopiel runepCoJibl, COEIUHSAIOWEH TOUKH
KacaHu.

566. T'mnepGosma mnpoxoxur uepes Touky A (V6; 3) u
Kacaerca npamofi 9x+42y—156=0. CocraButh ypaBHe-
Hue 3TOH runepboJsl NPH YCJOBHH, YTO €€ OCH COBMAJZAIOT
C OCAIMH KOODAMHAT.

567, CocraBuTb ypaBHeHHE THOepGoJb, Kacawomefics
npsMblx bx—6y—16=0, 13x—10y—48=0, npu ycioBuH,

TO ee OCH COBIAJAIOT C OCHMH KOOpAUHAT.

568. YOGenuBuiHch, YTO TOYKH MEpECEUSHHS 3SJIUNCA
L 4+% =1 u runepSoss A ABJASIOTCH Bep-
20 5 12 3
WHHAMH MPAMOYTOJIbHHKA, COCTABHTD YPABHEHHS €r0 CTOPOH,

569. [dasn runepGoJnl %-——-yb—z
ee KacaTesabHas, P —TouKa nepeceyeHHs KacaTeJbHOH
c ocelo Ox, Q-—TpoeKuHs TOYKH KacaHUsi HA TY K€ OCh.
Hoxkasatb, uto OP-0Q =a.

570. Hoxasatb, uTo (OKyCH FunepGoJbl pPacHOJIOXKeHB
0 pasHele CTOPOHHI OT JO0OH ee KacaTesbHOH.

571, Jlokasath, 4YTO IpOH3BEJEHUE pAacCTOSHUH OT (o~
2

. 2
KycoB 10 J/moboi KacaTeJpHOR K rumepoboJie —Z—a-—%&,—v_«l
€cTb BeJIMYMHA NMOCTOsHHAf, paBHas b

572. TlpsMaa 2x—y—4=0 Kacaercs runepiosml,
doxych KOTOpOR HaxofsTcs B Touykax F,(—3;0) u F,(3; 0).
CocTaBUTh ypaBHeHHe 3TOH TumepGoJsL.

573. CoctaBuTh ypaBHeHHe TunepOoJBl, (OKYCBI KOTO-
poil pacrmosioKeHbl Ha ocH abeoHcc CHMMETPHYHO OTHOCH-
TeJALHO HayajJa KOOPAMHAT, €CJAM M3BeCTHH yDaBHEHHE
KacaTeabHOH K ruinepbose 15x-+16y—36=0 u paccroa-
Hye Mex]y ee BepiHHamMu 2a==8.

574. JlokasaTh, uto mnpsiMasi, Kacamouiaacs TIHep6oJbl
B HEKOTOpoil Touke M, cocraenderT paBHBIE yIJibl ¢ (GOKalb-
HbIMHM paguycamu FyM, FoM u npoxonur BHYTpH yraa F.MF,.

X y:
575. HMs npasoro ¢oxkyca runepbomsl g — =1

=1 u Kaxad-HuOyAb
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nox yriaom a(n<o<<3m/2) x ocu Ox HampaBJeH Jyd
ceeta. Massectno, uto tga=2. [o#ixg 1o runepGoJsl,
Jayud oT nee orpasuics. CocTaBuTb ypaBHEHHe NMpPAMOH, HA
KOTOPOH JIEKHUT OTpaKeHHBIH JIyy.

576. JlokasaTb, uTO 3JIMIC M Tunepbosa, HMeloUile
ofmue (pOKyCHl, IepeceKkainTCs MOA NPAMBIM YIJVIOM.

577. Koatddunuenr paBHOMEPHOTO CKaTHH IJIOCKOCTH
K ocu Ox pasen 4/3. OnpenenuTts ypaBHeHHe JIHHHH, B KO-
TOPYiO ~ HPH - STOM  CHATHH npeobpasdyerca runepbona
X Y
T =1

Ykaszarne CM sagauy 509,

578. KoaddunuenT paBHOMepHOTO CiKaTHS IJIOCKOCTH
K ocu Oy pasen 4/5. Oupejenurb ypaBHeHHe JUHUH, B KO-
TOpYIO ~ MpH  STOM  CiKATHH npeobpasyercs  runepboda
X Y
2579 T

579. Hafitn ypaBHedHe JHHHH, B KOTOpylo npeoGpa-
gyercst runepbosa x*—y*=9 npy JByX I[OCJeLOBaTE/Nb-
HBIX PpAaBHOMEpPHBIX CXKATHAX IJIOCKOCTH K KOOPAHHATHBIM
OCsAM, ecaH KOXphUIHEHTH PpaBHOMEPHOIO CiKaTHA IIJIOC-
KoctH K ocsim Ox u Oy coorsercTBerHo 2/3 u 5/3.

580. Ompenenutb KodpdHINEHT g PaBHOMEPHOTO CiKa-
2

X
THA IJIOCKOCTH K ocu Ox, mpu KoTopoMm rumnepbona 55—
yz

x2 y2
—-55 = | npeoBpasyercsi B rumepGony —5—5)—-——@:1.
581. Onpesenuth Ko3bQHUIHEHT ¢ pAaBHOMEDPHOrO CXKa-
2
THA TAOCKOCTH K ocH Oy, NPH KOTOPOM runepGosia - —

4
P . x2 7
— <5 =1 npeoGpasyercs B runepbosy Tz—-5 = 1.
582, Ompegeautb KO3bHIMEHTH ¢; U ¢; ABYX MOCJe-
JOBaTeNIbHBIX DABHOMEPHBIX CXKATHE IJIOCKOCTH K OCHAM
2
Ox u Oy, npH KOTOpHIX runep6osa 4%
2
I.

3
syercs B rumep6osy ;—5——%=

y?
—-g =1 mpeoGpa-

§ 20. HapaGoaa

TMapaGosntofi Ha3bIBaeTCA TeOMETPHUECKOE MECTO TOUeK, MJisl Kamkjoh
¥3 KOTOPBIX PAcCTOSIHHE IO HEKOTOPOH (PHKCHPOBAHHOH TOYKH IMJIOCKOCTH,
Ha3niBaeMol (OKYcOM, PaBHO DacCTOSHHIO A0 HEKOTOPO# (DHKCHPOBAHHOIl
npaMol, HaskiBaeMoit gupeKTpucoll. Pokyc napabosb 0603HavaeTcs 6yKBO
F, pacctosirue oT oKyca R0 IupeKTPUCH — GYyKBO# p. YUHCI0 p HasbiBaeTcs
napamerpoM napaloJibl.
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ITycte nana HeKoTopas napaGona. Benem IekapTOBY RpSIMOYToJib-
HYIO CHCTeMY KOOPJHMHAT TaK, 4T00bl ochb abcuuce npoxojuia uepes ¢oxyc
JaHHOA napaGosibl MePNEHAMKYJSPHO K JHpeKTpruce W Gbla HanpaBJjeHa
OT AMPEKTPHUCH K QOKYCY; Hauaao KOOPAMHAT PaCNONOKUM NOCPERHHE MeXLY

Y oo @ M

«/ \

O\ F z

Nl
ol

Puc. 19 Puc. 20

doxycoM H aupexTpucolt (puc. 19). B sTo# cucreMe KOOpPIHHAT JaHHAS Ma«
pabona 6yjer onpefenAThCH ypaBHEHHEM

yi==2px, M

Ypapuenne (1) HasbiBaeTcsl KaHOHHYECKUM ypaBHeHHeM mapaGoant. B stoft
JKe CHCTeMe KOOPJAHHAT JHPEKTPHCa NaHHOH mapaboJiel HMeeT ypaBHeHHE

X mteem e |

2

DoxanbHLI paguyc NpoMSBOJALHOA ToukH M (x; p) mnapaboam (1. e.
AnHHA orpe3ska FM) Moxer GbiTb BHIYHC/IEH IO (OopMyJie

r=x+§ .

ITapaGona nMeeT OHY OChb CHMMETpPHH, HasbiBaeMylo OCbIO IapaboJk,
¢ KOTOpOH OHa NepeceKaeTcs B eXMHCTBEHHOH TOuKe. Touka IepeceyeHHs
napa6oJisl ¢ OChIO Ha3bIBaeTCs ee BeplunHok. [IpH yKasaHHOM BhiLue BHIGOpe
KOOPAHHATHOH CHCTEMB! OCh Napabosbl COBMeIeHa C OCblo afCcluce, BepIIHHa
HaXOAMTCH B Hayasle KOOPIMHAT, BCsl NapaboJia JIEKHT B NPaBOH MOMYIJIOC
KOCTH.

Ecan KoopAuHaTHAS CHCTEMa BhIGpaHa TaK, YTO OCh aGCIuCC COBMeNeHa
C 0CbI0 Napa6oJbl, Ha9aJo KOOpAMHAT — C BepLIHHON, HO mapaboJia JIEKHT
B JieBoH noaymiockocTH (puc. 20), To ee ypaBHeHHe OyAeT HMeTh BHI

yi=—2px. )]

B cayuae, Korza HayaJo KOOpAMHAT HaXOZHUTCS B BeplIHHE, a C OCblO
cOBMellleHa OCb opJuHar, nmapabosa 6yfeT HMeTh ypaBHEHHe

x2=2py, ®
ecJd OHa JIGKHT B BepxHeft mosymiockocTa (puc. 21),
XP=—2py @

— ec/lH B HHXKHell mosynsiockoctd (puc. 22).
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Kaxjioe u3 ypasuenuii mapaboust (2), (3), (4), xax u ypasneune (1),
Ha3biBaeTCsd KAaHOHHYECKHM.

583. CocraBHTh ypaBHeHHe napaGoJbi, BeplIHHA KOTOPOH
HaXORUTCH B Hayajle KOOPAWHAT, 3HadA, UTO:

1) napaGosa pacnonoxkeHa B IpaBo# MOJYNIOCKOCTH CHM-
MeTPHYHO OTHOCHTENbHO ocH Ox u ee mapamerp p=3;

¥ ‘L ¥

LS N
£
2

of”

]
— T

a

Puc. 21 Puc. 22

2) napaGosia pacronioxeHa B JIeBOH IOJYIIJIOCKOCTH CHM-
MeTpHYHO OTHocHTeJdbHO ocH Ox u ee mnapamerp p=0,5;

3) napaGoJa pacrnosolkeHa B BepXHe#l NOJYIJIOCKOCTH CHM-
MEeTPHYHO OTHOCHTeJabHO ocH Oy u ee mapametrp p=1/4;

4) napaGoJia pacrioioXKeHa B HUKHefl NOJMYMJIOCKOCTH CHM-
MeTpHYHO OTHOCHTeqbHO ocH Oy u ee nmapamerp p=3.

584, OnpenesuTh BeJHUHHY NapaMeTpa M pacHosoKeHHe
OTHOCHTENIbHO KOODIMHATHBIX oOcelf CJIexylomux mnapabosi

1) y?=6x; 2) x2=5y; 3) y*=—A>4x; 4) x*=—y.

585. CocraBuTh ypaBHeHHe napaboJbl, BepIlMHA KOTOPOH
HaXoJuTCA B Hauaje KOOpDAMHAT, 3Has, 4TO:

1) nmapaGona pacnosoXeHa CHMMETDHYHO OTHOCHTENLHO
ocu Ox m mpoxoaut uepe3 Touky A (9; 6);

2) napabosia pacrofioXeHa CHMMETPHYHO OTHOCHTEABHO
ocu Ox u mpoxoaut depes TouKy B(—I1; 3);

3) mapafosia pacHosNoXeHa CHMMETPHUYHO OTHOCHTEJLHO
oci Oy w mpoxoxutr uepe3d touky C(1; 1).

4) nmapaboJjia pacrosiodkeHa CHMMETPUYHO OTHOCHTENBHO
ocu Oy u npoxomut uepes Touky D (4; —38).

586. CrajgpHOH Tpoc MOABeUleH 3a JBa KOHIA; TOYKHU
KpeNJeHHs pacrnoJIoXeHE Ha OAHHAKOBOH BLICOTE; pPacCTOsIHHE
mexny Humu paBHO 20 M. Benuuuna ero nporuba Ha paccros-
HUM 2 M OT TOYKH KpelJieHHsl, cyuTas Mo FOPU30HTANH, paBHa
14,4 cm. Omnpenenuts BenuuuHy nporuda STOTO Tpoca B ce-
pejiHHe MeXAy TOYKaMH KpelvleHHs, IPHOJIHKEHHO cyuTtasd,
4To TpOC HMeeT (opMy AyrH napaboJol.
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587. CocraButh ypaBHeHHe mnapalbosel, KoTopad HMeer
doxyc E(0; —3) u npoxozuT uepe3 Havyalo KOOpAUHAT, 3Had,
4Yro ee OCBIO CAyxHT ochb Oy.

588, YcraHOBUTB, Kakue JdHHUH ONpeieNAIOTCs CleAyIo-
HHMH  yPaBHEHHSIMHU:

) y=—+2V5x 2 y=+V—x 3) y=—3V =2x

4) y=—2"%; 5) x=+VBy; 6) x=—5V —y;

) x=—V3y, 8 x=-+4"—y.

Ws06pasuth 3TH JMUHHM Ha dYepTexe.

589. Haiitu dokyc F u ypaBHeHHe ZUPEKTPUCHL napaloJst
yr=24x.

590. Beluncantb dokanbsei pamuyc ToukH M mnapaGosan
y*=20x, ecmu abcuucca Touku M paena 7.

591. Bolyucaute doxanabHEA paguyc Toukn M mapa6oJin
y*=12x, ecou oppunata Toukn M pasaa 6.

592. Ha napabone y?=16x Hailtu TOukH, (GOKAJbLHBIH pa«
JUYyC KOTOPBIX paBeH 13.

593. CocraBurb ypabHeHHe mnapaGoJiel, eci JAaH (OKYG
F(—7; 0) u ypaBHenue mupexktpucel x—7=0.

594. CocraBuTh ypaBHeHue napabGosbl, 3Has, 4TO ee Bep-
HINHA coBhnajaer ¢ touxod (o; ), mapamerp paeeH p, OCb
napaaneabHa ocH Ox u napa6onaa npocrHpaercsl B GeCKOHeu-
HOCTB!

1) B mosoxutesibHOM HanpasJeHdu ocu Ox;

2) B orpuuareJbHOM HanpasaeHuu ocu Ox.

595. CocraBuTb ypaBHeHHe napaboJibi, 3Has, YTO €e Bep-
IIMHA coBMajiaeT ¢ TOYKoH (a; f), nmapamerp paBeH p, oCb Na-
painesbHa ocu Oy u napabona mpocrupaercsi B GecKOHed-
HOCTb:

1) B mosioxuTensHoM HanpaBaeruu ocu Oy (1. e. mapa6osa
SIBJSIeTCsl  BocXoldinefi);

2) B orpuuarejsHoM HanpasiaeHuu ocu Oy (T. e. napaboJja
ABJAETCA HHCXOISILIeH).

596. YcTaHOBHTBH, YTO Kax/[0€ M3 CJIeLYIOIIMX ypaBHe-
HUl onperensier mnapabonay, U HaHTH KOODAMHATHL €€ Bep-
miuHel A, BeNHYHHY MapaMeTpa p U ypaBHEHHE JHDEKTPH-
co: 1) yP*=4x—8; 2) yP=4—6x; 3) x*=6y-+2;
4) x*=2—y.

597. YcraHOBHTb, YTO Ka)KAOe H3 CJeJVIOIHX ypaBHe-
Hull omnpelensier napabonay, M Ha#TH KOOpDAMHATH €€ Bep-
muEE A W BequyuHy napaMerpa p: I) yz—i—xz—i—x—i-Q;
2) y=4x*—8x417; 3) y=~%x2+2x-——7.
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598. Ycranouth, 4TO KaxIoe M3 CJENYIOUUX ypaBHe-
HUH ompejensier napaGoay, ¥ HaHTH KOOPAMHATHL ee Bep-
IMHBL A ¥ BeMHYHHY mnapamerpa p: 1) x=2y*— 12y 14;

1
2) x=—gy+y 3) x=—y*42y—1.

599. YcraHOBHTb, KaKHe JIHHHU OIpENEVISIOTCS CJeAyio-
LWiMMH ypaBHEHUAMHU:

) y=3—4V'x—1; 2) x=—4+3V gy 5;
3) x=2—V6—2y; 4) y=—5+) —3x—2l.

Hso6pasutb 3TH JIHHHKH Ha uepreske.

600. CocraBuTb ypaBHeHHe mapaGoJIbl, eC/H HaHbl ee PoKye
F(7; 2) n npupektpuca x—5=0,

601. CocraBuTh ypaBHeHHe mapaloJibl, eC/H AaHBI ee (o-
Kyc F(4; 3) u pupekrtpuca y-+1=0.

602. CocraBuTh ypaBHeHHe mapaGoJibl, eC/H JaHbl ee POKyC
F(2; —1) u nupektpuca x—y—1=0.

603. lausr Bepunna napa6oast A(6; —3) u ypaBHeHue
e qupekTpuck 3x—>5y+1=0. Haittu dokyc F atoit napaGosni.

604. [lanst Bepwmna napabosst A (—2; —1) u ypasHeHue
ee nupeKTpHucH x+2y—1=0. CocraBuTh ypaBHeHHe 3Toll na-
paboJsl.

605. OnpezienuTs TOYKH NepecedeHHs NPAMOH x-+y—3=0
H napabosbsl x*=4y.

606. OnpenenuTh TOYKH mNepeceyeHuss mnpsmoh 3x-+4y—
—12=0 u mnapabosbl y2=—9x.

607. Onpezneantsb TOYKH NepecedeHus NpsiMoi 3x—2y—+6=
=0 u napabounl y?=6x.

608. B ciepyomux cayyasix onpenesuThb, Kak paciosiokeHa
JdaHHas npAMas OTHOCHTENIBHO JaHHOM nNapaGoJbl — mepe-
CeKaer JIH, Kacaercs W IIPOXOIMT BHe ee: 1) x—y—+2=0, y*=
=8x; 2) 8x+3y—15=0, x2=—23y; 3) bx—y—15==0, y2=—>5x,

609. Onpesenuth, NPH KaKHX 3HAaYEHHSX YIVIOBOTO K03d-
Guuuenra k npamas y=kx--2: 1) nepecekaer mapaBony yi=
==4x, 2) xacaercsi ee; 3) MPOXOIHT BHe 3TOH NapaGoJbL.

610. BriBecTH ycJoBHe, NPU KOTOPOM mpsiMas y=kx-+b
Kacaetrca mapaboJibl y*=2px.

611. [loxasathk, 4T0 X napaboje y?=2px MOXKHO IPOBECTH
zm-xy H TOJILKO OfHY KacaTeJbHYIO C YIJIOBBIM KO3(PPHIUMEHTOM

(0.

612. CocraBuTb ypaBHeHHe Kacate/bHOH K napaboje y?=
=2px B ee Touke M,(x:; yy).

613. CocraBuTh ypaBHeHHe NOpsIMOf, KOTOpas Kacaercs
napaGosbl y*=8% M nNapa/ileNbHa nOpaAMOH 2x+4-2y—3=0.
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614. CocraButh YypaBHeHHe INpSIMOH, KoTopas Kacaercst
napa6osbl x*==16y W nmepHeHJUKYJsSpHA K npsimoll 2x--4y--
+7==0.

615. IIposecTn KacarenpHylo K napabose y*=12x napan-
JenpHo mpaMmol 3x—2y-+30=0 u BBHIUMCANTL paccrosgHue d
MexJLy S5TOH KacaTeJbHOH W JaHHOH mNpsiMol.

616. Ha mapaGone y2=64x Hafith Touky My, GauKafimyto
K npamoll 4x-+3y—14=0, U BBIYHCAUTL paccTOsiHHe d OT TOY-
Ku M; 1o stofi npsimofl.

617. CocraBuTh ypaBHEHHA KacaTeJbHBIX K napaboje y?=
=36x, mnpoBeleHHHIX u3 TOoYkH A (2; 9).

618. K napaGone y*=2px npoBefeHa KacareabHas. Joxa-
3aTb, YTO BepIUHHa 3TO¥ NapaboJbl JICXKHT NMOCEpefHHe MeXKAy
TOUKOH IepeceyeHus KacaTeJbHOH ¢ ockio Ox U IIpoexiyel Tod-
Ky Kacauusg Ha ochb Ox.

619. Ms rouku A (5; 9) mpoBeaeHsl KacaresbHBIE K napa-
Gose y2=>5x. CocTaBUTb YypaBHEHHE XOpIbl, COeRUHSIOLIE
TOUKH KacaHufl.

620. U3 touku P (—3; 12) npoBeneHbl KacarelbHblE K MHa-
paboane y*=10x. Briuncauth paccrossye d oT TOYKU P 10 XOplbl

napa6ojibl, coefuHMAMIMIEH TOYKH KacaHHd.
x2
621. Ompefe/uTh TOUKH [IePECEUEHHS  IINIMICA To5 -+

-+ 5% =1 ¥ napaboanl y&=24x.

x2
622. Onpejle/uTh TOYKH NEPECEUCHHS TIHMEPGOE 5 —
2

—%-=—1 ¥ napaGosms y*=3x.

623. OnpenenuTh TOYKH NepecevueHus napaboa y=x>—2x-+
+1, x=y*—6y+7.

624. MHoxasartb, uro npsimas, Kacawljasca napa6oJsibl B He-
KoTopo#l Touke M, cocTaBisieT paBHble yIViBl ¢ (POKasbHBIM
paguycom Touku M u c JiydoM, KOTOpHIH, HcXoid u3 M, nger
napaJjJjeabHo OCH napaGo/bl B Ty CTOPOHY, Kyda NapaboJa
6eCKOHEYHO NpPOCTUpaercH.

625. M3 doxyca napabonsl y?=12x Noj OCTPBIM YIJIOM O
K ocd Ox Hanpasnen Jyu csera. VspectHo, uro tg a=3/4.
Ho#aa no napaGoel, ay4d oT Hee otpasuicsa. CocTaBUTh ypab-
HEHHe MNpAMOH, Ha KOTOpOH JeXHT OTpakeHHHH Jyd.

626. [okasarb, uro jnBe mnapaGoJibl, uMeloUlne OO0
ocb U ofmuit Gokyc, pacnosoXKeHHBI MeXIy HX BepUIMHAMH,
nepeceKaloTcsl TNOA IPAMBIM  YIJIOM.

627. Jloxasarb, UTO eCaH JABe napaboJibl CO B3aHMHO Iep-
NeHJUKYJADHBIMA OCSIMH MepeceKaloTcsi B UeThipeX TouKaXx,
TO 3TH TOUKY JeXKaT Ha OJHOH OKDYXKHOCTH,
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§ 21. MNoasproe ypaBHeHHe aJHMNca, THNEPGOJbI
H napa6oJnl

TMonsiproe ypaBHeHue, ofmee no GopMe IS ATHNCA, OAHOH BETEU
runep6osbl 0 napaboJibl, UMeeT BIJ,

Y
=T tcos0’ M

rie 0, 0 — mosIsipHBIE KOOPAHHATEL NMPOH3BOJBHOH TOYKH JHHHH, p — ¢o-
KaJbHEBH napaMerp (moJoBHHA (OKa/JAbHOH XODAbI JKHHY, NEPNEHIUKYASIp-
HOH K ee ocH), & — 3KCUeHTpUcHTeT (B cayuae napaboawl e=1). [TonspHas
cHCTeMa KOODJHHAT NpPH 3TOM BhIOpaHa TakK, 4TO MOJIOC HaXOAHICA B (o-
Kyce, a IoJIsIpHasi OCb HaNpaBJ/ieHa 110 OCH JIMHHH B CTOPOHY, NPOTHBONON0K-
Hylo O/nKafiuwelt K 3ToMy QoKyCcy AMPeKTPUCHL.

2
628. llano ypapHeHHe 3JIHICA 25+y = 1. Cocra-

BHTb €ro HOJISIPHOE YypaBHEeHHe, CYMTas, YTO HalpaBJeHHe
NONIAPHOH OCH COBNAjaeT C MNOJIOKHTEJbHLIM HalpaBJeHHeM
ocH abcuyce, a MOJIOC HAXOLUTCA:

1) B neBoM ¢okyce 2Jaunca; 2) B npaeoM (boxyce.

629. J[lano ypaBHeHHe TIuIep6OJIBLI -1’56———~1 Co-

CTaBHTb NOJISIPHOE ypaBHeHHe ee NpaBOH BeTBH, CYHTAS,
YTO HanpapJeHHe MOJSPHOH OCH COBMAjZaeT C MOJOXKHUTEJb-
HbIM HanpasJ/eHHeM ocH abCIuce, a IOJIOC HaXOJHUTCH:

1) B mpaBoM @okyce rumepboarl; 2) B JeBoM ¢oKyce.

X y"
630. Jlano ypaBienue runep6osbl G=—y=1. Co-

CTABHTL IIOJIAPHOE ypaBHEHHE ee JIEBOH BETBM, CUMTasl, YTO
HanpaeJeHHe MNOJAPHOH OCH COBMAJAeT C NOJOXKHUTENbHBIM
HanpaeJieHHeM OCH abCcuicc, a MOJIOC HAXOAHTCA:

1) B nesom ¢okyce runepGosin; 2) B mnpaBoM ¢okyce.

631. Jlano ypasHenne mnapaboabl y2=6x. CocTaBuUThb
ee MoJIsipHOE ypaBHeHMe, cyuras, 4TO HaNpaBJeHHe MOJsp-
HOH OcH COBHAJaeT C IMOJIOXKUTEJbHBIM HaNpaBJeHHeM OCH
alcnuce, a nosoc HaXoAHTCS B (OKyce IapaloJbl.

632. Onpefenutb, Kakue JUHHM JaHbl CJAEAYIOUHMH
YPaBHEHHSMH B TIOJSIPHLIX KOOPAHHATAX:

5 6 .
)p= i b2 =T
1——2—cose
0. 12,
3) p=——73 —; 4) p= 5055
——¢0s 0
2
5. o
5) P=3"Fcosp’ 6) P=3"3c0s6"
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633. YcraHOBHTB, YTO ypaBHEHHE p= 44

3—b5cosg OMPE
JeJisieT 3JJUNC, M HAaHTH ero noJyocH.
18
634, YcraHOBUTBH, UYTO YpaBHEHHE P=4"Fcosg OUPe
AeJISeT TMpaByl0 BeTBb T'HUNeplOJB, H HAHTH ee MOJNYOCH.
21
635. YcraHOBHTb, UYTO YypaBHEHUE P=F—5wsg OUPE-

AeJifIeT SJUIMIC, H COCTaBHTH MOJApDHBIE YDABHEHUS €ro
JAHpPeKTPHC.

636, YcraHOBHTB, YTO ypasHeHHe P=3"Fcosp OUPE-

AeJsleT NpPaBylo BETBb THNEepPGOJBIL, M COCTABHTH MOJISPHBIE

yPaBHEHHS NMPEKTPHC H aCHMITOT 3TOH IHNEpGOJIELL.

2 .
637. Ha sanunce p=-——1__———— HalTH TOYKH, IO-
3—¥ 2cos 6

JISIPHBIH pajMyc KOTOPHIX paseH 6.
638. Ha runepbose p=-

—4cos 0
JIAPHBIH pafuyC KOTOPHIX paBseH 3.

639. Ha mapa6ouse p=T:&?6 HafiTH TOYKH:

1) ¢ HauMeHBLIUUM MNOJAPHLIM PAJHYCOM;
2) ¢ NOJIADHBIM pajHycoM, paBHbIM [apaMeTpy lapa-
60JIbI.

) 3 2
640. Jlano ypaBHeHue »ssunca %2——1——%-2—:1. Cocra-

BHATh €ro InoJIApHOE ypaBHeHUHE MpH yCJAOBHM, YTO HaIpas-
JIeHue HOJIﬂpHOﬁ OCH coBHnagaetr ¢ TOJOXKHUTEJNbHBIM Ha-
npaBJEHHEM OCH 36CLU/ICC, a INoJoC HaXOZHTCA B LEHTpE
SJITHIICA.

Ha#iTH TOYKH, IO-

2

2
641. Jano ypaBHenue runepGOJIbI %—%=I. Co-

CTaBUTh €€ IOJAPHOe YypaBHeHHE MpH YCJIOBHMH, UYTO Ha-
NpaBJeHHe [OJAPHOH OCH COBMANaeT C [OJOKUTEbHBIM
Hanpas/eHueM ocH alcuuce, a MoMOC HAXOAMTCSE B LEHTpe
runep6ost.

642, Jlano ypaBHeHHe mnapaGoset y?=2px. CocTaBHTb ee
MoJIsIpHOE ypaBHEHHe NPH YCJOBUH, YTO HaIpaBJIeHHe MOJsp-
HOH OCH COBNAJAET C MOJOXKHTETbLHBIM HalpaB/eHHeM ocH abc-
uHce, a NoJIoC HaXOZUTCA B BepLIHHE napabosibl,

§ 22, JlnameTtpbt JuHMH BTCPOro nopsaxa
B Kypce AHANUTHYECKOMH reOMeTpHH JO0Ka3blBaeTCs, 4UTO CepeAUHBI Ma-

paNVIeIbHBIX XOpJ IMHHH BTOPOrO MOPsJKa Jie:aT Ha OXHO# npsamoit. Dra
npAMasl Ha3biBAETCHA AMAaMeTPOM JIMHHH BTOPOro nopsiaxa. laamerp, Aesi-
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mull nomnosaM XKakyio-HuOYIb XOpAY (@ 3HAuUHT, M BCe NapalielbHble eff),
HaSLiBaeTCs COTPSKEHHEIM 3TOf Xophe (M BCeM XOpjaM, KOTOpHe €l Hmapad-
JespHbl). Bee auamerprl annnca ¥ runep6ob NPOXOAAT Yepes uenTp. Ecin
3JJIMIIC 3afaH ypaBHEHHEM

y2
L=, M

TO €ro AWaMeTp, CONpPMKEHHHE XOpAaM C yIIoBHIM KoshdunueHTOM &,
onpejeasieTcsl ypaBHEHUEM

b2
y=——ag *
Ecau rnnepéo.na 3ajlaHa ypaBHEHHEM
x2 y2
FE=" @

TO ee juaMeTp, CONpPSIKeHHBIH XopAaM ¢ yraoBeiM Koadduuuentom &,
ONpPENeasieTCA ypaBHeHHEM
b2
== X,
Y=
Bce fuamerpnr napa6odsl napaidenbHsi ee ocu. Ecam napafona sanaHa
y paBHeHHeM

y2=2x,

TO €€ JHaMerTp, CONpSIKeHHHH XxopaaM € YraoBeIM KosbduuneHToM %,
onpeflessieTcs ypaBHEHHEM

=
y"“k'

Ecan onuH H3 ABYX AMAMETPOB SAJHNCA HIAM THnepboJinl AENHT KO-
nojaM XOpAbl, NapajJefibHele APYIOMY, TO BTODOH AMaMeTp AeJHT IIO-
foJiaM XOpjibl, HapajaefbHble NepBoMy. Takue ABa JMameTpa Haswl-
BAIOTCSI B3aUMHO COIIPSIZKEHHBIMH.

Ecau &£ u k" —yraoBeie KoshdHIEHEHTH JABYX B3aHMHO CONpSXKEH-
HBIX jHameTpoB oJadunca (1), To

bz
4
kk =—- 3
Ecnu & u &' — yrnoeeie xo3gbuiuHeHTH ABYX B33HMHO COHpSKEH-
HBIX ZHaMeTpoB rumepboast (2), To
'
kR = “
CoorHomenust (3) M (4) Ha3HIBAIOTCH YCJOBMSMH CONPSIXKEHHOCTH AHa-
METPOB COOTBETCTBEHHO I/ 3JJHACA H AN THnepGoJsL.

JuaMeTp JHMHHKH BTOPOTO NOPAAKa, NEPUHEHAHKYJAAPHHIA K comps-

YKeHHBIM XOpJaM, Ha3blBaeTcs I/aBHBIM.

]
643. CocraBuTh ypaBHEHHe JAuaMeTpa 3JIUICA é%+
2
+;;%=1’ NPOXOASAIIETO uepe3 cepefHHy €ero XOpAnl, OT-
cexaeMoll Ha npsaMo#i 2x—y—3=0.
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2 2
644. CocTaBuTb ypaBHEHHe XOPAbl SJJIHICA -31‘—6--{—%-:

= 1, mnpoxoxsweft uepes Touky A (l; —2) u nensmefics
€10 TIONOJIaM.

645. CoctaBuTh ypaBHEHHS ABYX B3aMMHO CONDSIXKeHHBIX
JuaMeTpoB aJuiunca x*+4y*=1, U3 KOTOpHIX OXHH 0Opasyer
¢ ocwio Ox yroa 45°.

646. CocraButb ypaBHEHHS JABYX B3aHMHO CONpSiKEHHBIX
JuameTpoB aainnca 4x*-1+9y?=1, u3 KoTopbIX OZUH mapanle-
JeH npsamoit x-+2y—>5=0.

647. CoctaBuTb ypaBHeHHs JABYX B3aUMHO COIPSKEHHBLIX
AuaMerpoB ajuiunca x?--3y*=1, U3 KOTOpPHIX OAHH IHepIeHIH-
KyJsipeH K npamoit 3x+2y—7=0,

648. IHa ueprexe nsobpaxeH aqunc. [Tosab3ysch HUPKY-
JIeM H JUHeHKOH, MOCTPOHTb €ro LEHTP.

649. HoxasaTth, 4TO OCH 3JLIHIICA SIBJASIOTCS eIHHCTBEHHOH
napo#i ero TrJIaBHBIX JUHaMETPOB.

650. Ilonnaysch cBoficTBaME COMPSKEHHBIX JUAMETPOB, A0-
Ka3aTh, YTO KaXKIplll AaMeTp OKPYKHOCTH sIBJseTcsl IVIaBHBIM.

651. a) B sasannc BnucaH paBHOGeApeHHBINI TPEYTOJIBHHK
TaK, 4TO €T0 BepIUMHa COBMNajaeT ¢ OAHOH H3 BePLIHH 3JVIHIICA.
Jlokasarb, UTO OCHOBAaHHE 3TOI'O TPEYTrOJBHHKA HapaljiesbHO
OAHOH H3 ocefd 3JuIHICa.

6) Hokasatb, 4r0 CTOPOHBI HPAMOYTOABLHHKA, BIHCAHHOIO
B 3JUJIMIC, NapajJesgbHBl OCAM 3TOFO 3JJHMICA.

B) Ha ueptexe uzobpaxen samunc. Iloapsysice HUpKyJeM
H JIHHeHKOH, NOCTPOUTb €ro IJiaBHbie AHaMETpHL.

652. JloxasaTb, 4Yr0 XOpIBI 3JLIHNCA, COENUHSIOUIHE ero
NPOU3BOMBHYIO TOYKY C KOHHAMH JoGOro juameTpa 3TOTO 3J-
JIMNCA, NapaliieJbHBl Mape ero ConpsXeHHLIX JAHaMeTpoB.

653. a) JdokasaTb, 4TO CyMMa KBaJpaToOB IBYX CONpSIKeH-
HBIX [OJNyAMaMeTpoB 3JUIHICA eCTb BeJHYHMHA MOCTOsIHHAs
(paBHas CyMMe KB&IparoB ero mnoJayocefi).

6) Hokasarp, 4To mIOWlafb NapaJiesorpamMa, MOCTPOeH-
HOTO Ha [BYX CONpPsXKEHHBIX MOJIyAHaMeTpax 3JIIHICa, eCTb
BeJqMYMHA HNOCTOSHHAA (paBHAa#g MJIOWANH NPAMOYTOJbHHKA,
HOCTPOEHHOTO Ha €ro MOJYOCHX).

654. CoctaBHTb  ypaBHeHHE  AHaMerpa  THIepGOJbl
2 2
%_%__—_ , TpPOXOASIEro uYepe3 cepeAHHy ee XOpAH,

oTcekaemofl Ha npsamoit 2x—y-+3=0.
x2 2
655. Jlana runepGosa —3————y7—=1. CoctaBuTh ypas-
HeHMe  ee XOpApl, KOTOpas IPOXOZUT 4Yepe3 TOUKYy
A (3; —1) u penutca Touko#t A mnomnoJsawm.
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656, CocraBuTb YypaBHEHHS JBYX COHpPSKEHHBIX JiHa-
MeTpoB runepGoant x*—4y?==4, K3 KOTOPHIX OJiHH MIpO-
xonput uepes Touky A (8; I).

657. COCTaBI/ITba YPaBHEHHs CONPSIKEHHBEIX JHAMETPOB

2
rHIep6oIbl —Z——— 4

6
BeH 45°.

658. Ha ueprexxe wusobpaxena runepbosa. [losansyscs
HUDPKYJEeM H JHHEeHKOH, NOCTPOUTL ee HEHTP.

659. okasatb, YT0 ocu runep60Jbl ABAAIOTCS €IHHCTBEH-
HOH napo# ee IVIaBHHIX JHAMETPOB.

660. Ha ueprexxe wusobpaxena runep6ona. [loassysce
HHpKyJeM H JuEelikofl, NOCTPOHTL €e TIJaBHbie AHaMeTphl.

661. CocraButh ypaBHeHHe jpuaMerpa napaboasl y*=12x,
HPOXOJALLEro Yepe3 cepefuHy ee XOpAbl, OTCeKaeMol Ha Nps-
Mo 3x-+y—5=0.

662. Jlana mnapaGosia y?=20x. CocraBHTb YpaBHEHHe ee
XOpJpl, KoTOpaf HpoXoaut 4epe3d Touky A (2; b) m memures
Toukolt A normoJam.

663. Jloka3satp, uTO oCh NapaboJbl SIBASETCS eAHHCTBEHHBIM
ee TJaBHBIM JAMAMETPOM.

664. Ha ueprexxke uzoGpaxkeHa napa6oda. [Tosnbsysce uup-
KyJeM H JuHeAKOH, TOCTPOHTH €e IVIABHBIH AuaMerp.

=1, yroJd MexIy KOTODHIMH pa-



r'1ABA S

YOPOUIEHHUE OBLUEr0 YPABHEHHUS
JJHHHAH BTOPOIO NOPAAKA. YPABHEHHA
HEKOTOPbIX KPHBbLIX, BCTPEYAIOHIHXCS

B MATEMATHKE H EE NPHJO)KEHHAX

§ 23. Uenrp JUHHH BTOPOTO MOPSAAKA

JluHuS, KOTOpas B HEKOTOpOfl JeKkapToBofi cHCTeMe XOOpIHHAT
ofnpefeasieTcss YypaBHEHHeM BTODOH CTeneHH, Ha3BIBAETCH JuHHell BTO-
poro mopsgka. OG6mee ypaBHeHHe BTOpoH cTemeHH (C AByMs mNepemeH-
HbIMH) NPHHSATO 3aTMHCHIBATL B BHJE:

Ax®*4-2Bxy 4 Cy?*4-2Dx -+ 2Ey+ F =0. H

IleHTpoM HeKOTOpOH JMHUM Ha3BIBAaeTCA Takaf ToUKa IUIOCKOCTH,
N0 OTHOWIEHHIO K KOTOPOH TOYKH S5TOR JIHHHM DPaCNOJIOMEHBl CHMMe-
TPHYHO mnapaMu. JIHHHH BTOpOTO NOpAAKa, of1ajalouiyue eXHHCTBEHHBIM
[[eHTPOM, Ha3hIBAIOTCS LEHTPaJIbHbIMH.

Touka S (xp; yy) #BASETCS LEHTPOM JHHHH, OINpeNesieMOll ypas-
nenueM (1), B ToM K TOJBKO B TOM cjydae, KOTJa €€ KOODAMHATHI ylO-
BJAETBOPAIOT YpaBHeHHAM:

Axy+ By, +D =0, Bxy+Cyy-+E =0, 2
OGo3nauum uepes § ompejeutesp 5TOA CHCTEMBL:
s A B
=5 ¢l
Beanuuna & cocrasasercss us KoahdHUMEHTOB NpPH CTapliux uYJeHax
ypaBHeHus (1) u HasmiBaeTcAd JUCKPHMHHAHTOM CTapiidXx 4JIEHOB 3TOTO
yDaBHEHHS.
Ecau §#0, 1o cucreMa (2) siBaseTcst COBMECTHON # ofnpejeneH-

HOff, T. €. uMeeT pemeHHe M INIPHTOM e€JIMHCTBeHHOe. B sToM caydae
KOODJHHATHE IeHTPA MOTYT GHITh OnpejieseHsl 1o GopMynaM

BD DA

CE E B
VT4 Bl °=TAB|

B C B C

HepasenctBo 6 # 0 caAyKHT DPHSHAKOM LEHTPaNbHOH JIMHUK BTOPOro
ROPRAKa.
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Ecnn S (xy; #o)—ILeHTp JHHMH BTOPOro NMOpPAXKAE, TO B pe3yJbTaTe
npeoGpa3oBaHus KOOPAUHAT MO (POPMYyJaM

x=X+xy Y=Yy
(4TO COOTBETCTBYeT IepeHOCY Hadala KOOpAMHAT B IEHTDP JHHUH) ee
ypaBHE HHe NPHMET BHUJ
Ax?4-2Bxy -+ Cyr - F =0,
rme 4, B, C Te e, uto B jauHoM ypaprennu (1), a F onpegenserca
dhopmynol
F=Dx,+ Ey,+F.

B cayuyae § # 0 umeer mecto Takxke caegyiouias dopMydaa:
~ A
F=—3- ?

rie

ABD

BC E

DEF

A =

Onpenenurens A HashBaeTCss AHCKPHMHHAHTOM JeBoff uwactH ofiero
YPaBHEHHSI BTOPOH CTENEHH.

665. YcraHOBHTH, KaKHe H3 CJAEAYIOMUX JUHHH sBASIOTCH
UEeHTPaNbHBIME (T. €. HMEIOT -eHHCTBEHHEIH LEeHTp), KakHe He
HMEIOT LeHTpa, KakKhe HMeloT GeCKOHEUHO MHOrO I1eHTPOB:

1) 3x*—Axy—2y*+-3x—12y—7=0;

2) 4x*+-bxy+-3y*—x+9y—12=0;

3) 4x*—dxy-+y*—6x-+8y-+13=0;

4) 4x*—A4xy+y*—12x+6y—11=0;

5) x*—2xy-+4y*+5x—Ty+-12=0;

6) x*—2xy-+y*—06x-6y—3=0;

7) 4x2—20xy-+-25y2—14x-+2y—15=0;

8) 4x2—6xy—9y*+3x—7Ty+12=0.

666. ¥YcraHOBUTH, 4TO CJEAYIOIIHe JHHHH ABJAAIOTCH LEHT-
panbHBIMH, M A KaXKZ0oH M3 HHX HaATH KOOPJAHHATHI HEHTpa:

D) 3x24-bxy+-y*—8x—11y—7=0;

2) bx?-+H4xy+2y*+4-20x+20y—18=0;

3) 9x2—4xy—Ty*—12=0;

4) 2x*—6xy-+5y*+22x—36y--11=0.

667. YcraHoBHTb, YTO KaxJasd H3 CJAeAyloUlUX JHHHH
uMeeT GECKOHEYHO MHOTrO UEHTPOB; JJIs KaxkIoH H3 HHUX cocTa-
BHTb ypaBHEHHE TeOMETPUYECKOTO Mecra UEHTPOB:

1) x*—6xy--9y2—12x+36y-+20=0;
2) 4x®--dxy-+y*—8x—4y—21=0;
3) 25x*—10xy-+y?+40x—8y+7=0.
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668. YcraHOBHTD, YTO CAEAYIONIHE YPaBHEHHS ONPeeNAIoT
HeHTpaJbHEle JIMHUW; NpecOpa3oBaTh Kax/joe U3 HUX HyTeM
nepeHoca HadaJjla KOODJHMHAT B HEHTP:

1) 3x*—6xy—+2y*—4x+2y+1=0;

2) 6x2+4xy—+y*+4x—2y+2=0;

3} 4x?+6xy-+-y2—10x—10=0;

4) 4x2+2xy-+6y*-1-6x—10y+9=0.

669. Ilpn KakuX 3HAYeHHAX A1 U 1 yYpaBHEHHE

mx?+12xy+9y*+4x-+ny—13=0
onpenensier:

1} HeHTPaJIBHYIO JIUHHIO;

2) nuHUIO Ge3 LEeHTpa;

3) JAHHHIO, HMelomylo GecKOHEYHO MHOTO IEHTPOB.

670. Hano vypaBHenue JuHuM 4x*—4xy-y2+6x-+1=0.
Onpezenutb, Dpu KaKUX 3HAUEHHUAX YIVIOBOrO KoabduiueHTa 2
npaMas y=kx: 1) nepeceKaer 3Ty JHHHIC B OJHOH TOUKE;
2) Kacaercs 5TOH JIMHHUHM; 3) mepeceKaer 3Ty JIHHHUIO B IBYX TOY-
Kax; 4) He umeer oOLUIHX TOYEK C 3TOH JMHHEH.

671. CocraBuTh ypaBHeHHe JIMHHM BTOPOro MOPsijaKa, KOTO-
pas, uMesi leHTP B HauaJjle KOOPJHMHAT, NPOXOAUT depe3 TOUKY
M(6; —2) u xacaercsi npamod x—2=0 B Toure N (2; 0).

672. Touka P(l; —2) sBAsiercs HEHTPOM JMHHY BTOPOroO
nopsiaka, Koropas mnpoxoaut uepe3 Touky Q(0; —3) u Ka-
caerca ocu Ox B Hadase KoopauHaT. COCTaBHTb YpaBHEHHE
3TON JIMHUH.

§ 24, IlpusegeHue ypaBHeHHsI USHTPANLHOR JHHHU
BTOPOro NOPSAKA K npocreiilieMy BUAY

[ycre naHo ypaBHeHue

Ax?-2Bxy--Cy?*--2Dx -+ 2Ey-}- F =0, )

ONpejesAolLee [EHTPaNLHYIO IHHKHIO BTOpOro nopsaka (8= AC— B? # ().
IMepenocst Hauaso KOOPLHHAT B LEHTP S (xg; y,) »TOf# JHHHU ¥ HpeoGpa-
3ys ypaeaenue (1) no dopmyaam

x:)?_!—x(h y:';—‘}—yOf
TNIOJYYHM

Ax?- 2Bxy +Cy?+F =0, @
Jln1g BelUHCIEHHS F moxuo nosbsoparsces dopmysoi

F=Dxy+Eyy-+F nm F =—%— .

Janpreiinee ynpomenne ypaBHenusi (2) NOCTHraeTcst NpPH IOMOMH
npeo6pa3oBaHusi KOODAHHAT

x=x" cos q—y' sin a, y=2x'sina-}y' cos a, )
COOTBETCTBYIOIMETO HOBOPOTY OCEH Ha Yrod .
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Ecau yron o Bufpad Tak, uro

Btgta—(C—A)tg oo—B=0, “4)
TO B HOBBIX KOOpAWHaTax YpaBHEHHE JIHHHU TIPHMET BHJ
A’x”—i—C’y"-{-P:O, (5)

rie A" #0, C' #0.

3aMeuanune. YpasHedue (4) mosBosster onpeieauTs tg ¢, TOTAA
xak B dopmynax (3) yuacrByoT sine u cosc. 3unas i@ o, MOXHO
HafiTH sina H cosa 10 GopMysaM TPHIOHOMETDHH

. tg o 1
BiN o= e 2 COS O 25 e
+ Vitigia + VIitigia

Mexny kosbduuuenramu ypasHeHufi (1) u (5) CymecTBYOT BaxHbIE

COOTHOILEHHA:

AC'=AC—B2, A'4C' =A-}C,
KOTOpHIe NO3BOJIAIOT onpelenuTh Koadpuunentst A” u C’, He HpoBOAA Iipe-
006pa3oBaHusA KOOPAUWHAT.

YpaBHeHHe BTODOH CTeMeHH Ha3LIBAETCS JLIHNTHUECKHM, eclH 0>0,
ranepboanyeckuy, ecau 8«0, ¥ napaboanyeckns, ecay 6=0.

pAaBHEHHe IEHTPAJbHOH JHHHH MOXKET GBHITh TOJMBKO 3AHITHYECKHM
HJIH THIepOOTHUECKHM.

Kaxzaoe snaunrudeckoe ypaBHEeHHe SIBJsIETCS ypaBHeHHeM JHG0 OGHIK-
HOBEHHOT'O 3JJIHACA, Ju60 BHPOXKIEHHOIO SJIHNca (T. €. onpejelsieT elHH-
CTBEHHYIO TOUKY), Jubo MHHMOTO Jaunca (B 9TOM clyyae yDaBHEHHe He
onpeJiesisieT HIKAKOTO TeoMeTpHYeckoro o6pasa).

Kaxpoe runep6osuueckoe ypaBHeHHe onpefeiser JHG0 OOLIKHOBEH-
Hylo runep6oJay, JAuGo BBIDOXKJEHHYIO THMepGoay (T.e. mapy nepeceKkalo-
IHXCA TPAMBIX),

673. OnpenenuTh THI KaXJIOTO M3 CJAefyIOWIHX ypaBHe-
Huil ¥); Kaxzgoe W3 HHUX DyTeM MapaanelubHOro nepeHoca
oceHl KOOpJAWHAT MPHBECTH K NpoCcTeHUIeMy BHAY; YCTaHOBHUTb,
KaKHe reOMeTpUYecKie 00pasbl OHH ONpeeNsiorT, H H300pasuTh
Ha YepTexe pacrnoJoKeHHe 3THX 06pa30B OTHOCHTEJBHO CTAphIX
H HOBBIX OCefl KOODJHHAT:

1) 4x2-+9y2—40x+36y--100=0;
9) 9x2—16y2—54x—64y—127=0;
3) 9x>--4y2-+18x—8y-+49=0;

4) dx2—y?4-8x—2y+3=);

5) 2x3-43y2+8x—6y-+11=0.

674. Kaxnoe u3 cjefyloOllUX ypaBHEHHI NPUBECTH K Mpo-
cTefillleMy BHJIY; ONpeNeIUTb THII KaXKAOro M3 HUX; YCTaHO-
BHUTb, KaKye reoMeTpHuecKie o6pa3bl OHH OIpeJensioT, U 1300-
PAasHTh Ha UYepTeKe PacloJIOKeHHe ITHX 06pa30B OTHOCUTE/ILHO
CTapblX W HOBBIX oOcelt KOOPAMHAT:

*) To ecTb YCTAHOBUTH, KaKHE H3 HHX ABJAAIOTCA HIVIMITHUECKHMH, Ka-
Kue TUnepGo/iHYecKUMH H KaKke napabojHyecKHMH.,
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1) 32x24-52xy—7y*-+180=0;
2) 5x*—6xy-+5y*—32=0;

3) 17x2—12xy-8y2=0;

4) bx24-24xy—Bby?==0;

5) bx>—b6xy-+5y*+-8=0.

675. OnpenenuTs THO KaXKIOTO H3 CAeLyOIUX YpaBHeHHH
OpH TIOMOMIY BHIYUCAEHUS AMCKPHMHHAHTA CTAapIUMX YJIEHOB!

1) 2x24-10xy+12y*—T7x-+18y—15=0;
2) 3x*—8xy—+Ty*-+8x—15y+20=0;

3) 25x*—20xy+4y*—12x+20y—17=0;
4) 5x2+14xy-+11y3-H12x—T7y-+19=0;
5) x*—4xy-+4y*+Tx—12=0;

6) 3x*—2xy—3y*+12y—15=0.

676. Kaxnoe 13 clefyIoOUUX YpaBHEHHA NPUBECTH K KAHO-
HHYECKOMY BHAY; ONpPEReNUTh THH KaXK[AOT0 M3 HHX; YCTaHO-
BUTb, KaKHe reoMeTpHdYecKHe 00pa3bl OHH ONPEAeSIOT; AJf
KaxJI0ro cjyvasi H300pasiTh Ha YepTelke OCH MepBOHAYalbHOH
KOOPIMHATHOH CHCTEMbI, OCH IPYTHX KOOPAMHATHBIX CHCTEM,
KOTOpble BBOAATCS MO XOAY pELIeHHs, M reoMeTpHyecKuil oG-
pas3, ompepessieMblil JaHHBIM ypaBHEHHEM:

1) 3x2--10xy--3y*—2x—14y—13=0;

2) 256x*—14xy-1-25y*-+64x—64y—224=0;

3) 4xy+3y*-+16x-+12y—36=0;

4) Tx2--6xy—y*-+28x+412y4-28=0;

5) 19x2+-6xy-+11y*+-38x+6y-+29=0;

6) Sx*—2xy-+5y*—4x-+20y+20=0.

677, To ke 3anaiue, 9TO U B NpefbIAyLiel 3ajaue, BBIIOA-
HHTb JJI1 YpaBHeHuH:

1) 14x*+24xy-+-21y*—A4x+-18y—139=0;

2) 11x*—20xy—4y>—20x—8y-+1=0;

3) Tx2+60xy-+32y2—14x—60y--7=0;

4) 50x*—8xy—+35y2+100x—8y-+67==0;

5) 41x*--24xy+34y*+34x—112y+129=0;

6) 29x>—24xy-+36y2-+82x—96y—91=0;

7) 4x*+24xy+11y2+4-64x--42y+51=0;

8) 41x*+24xy-+9y*-+24x-+18y—36=0.

678. He npoBoxs mnpeoGpasoBaHist KOOPAHHAT, YCTaHO-
BUTb, YTO KaXJ0e U3 CAENYIOUHX YpaBHEHHH ompejelser 3J-
JIUNC, ¥ HaHTH BEJHYHMHBL €ro MOJyoceii:

1) 4lx*+24xy-+9y2+24x+18y—36=0;

2) 8x*+4xy-t+5y2+16x-+4y—28=0;
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3) 13x2--18xy--37y*—26x—18y-+3=0;
4) 13x2+10xy+13y?4-46x-+62y--13=0.

679. He mnpoBomss npeoGpasoBaHua KOOPRHHAT, YCTaHO-
BHTb, UTO KaXkIOe H3 CJeIyINNX ypaBHeHHH onpefessier
eIVHCTBEHHYIO TOUKY (BBIDOMKIEHHBIH 3JIJTHIC), H HANTH ee
KOODAMHATHI:

1) bx*—6xy--2y*—2x-+2=0;

2) x*+2xy-+-2y2-6y-+-9=0;

3) ba?+4xy+y—6x—2y+2=0;

4) x*—6xy--10y*+10x—32y-1-26=0.

680. He mpoBoms mnpeoGpa3oBaHMSl KOOPAMHAT, YCTaHO-
BHTb, YTO KaXKI0Oe Hu3 CJelYIOIHUX YpaBHeHHH onpenenser
runepGony, U HaliTH BeJIMUHHHL ee NOJyocei:

1) 4x*-+4-24xy-+11y%--64x1+42y-+51=0;

2) 12x*+26xy-+12y2—52x—48y-+73=0;

3) 3x2+4xy—12x+16=0;

4) x*—bxy—T7y*+10x—30y-+23=0.

681. He npoBoxs npeoGpasoBanus KOOPAHHAT, YCTaHO-
BUTb, YTO Ka)Kioe M3 CAeLYIOUWIHX YyPaBHEHHH onpejenser
napy mnepeceKaiomHXcs NPSMBIX (BLIPOXKIEHHYIO THnep6oay),
¥ HafiTH X ypaBHeHHUA:

1) 3x4-4xy+y*—2x—1=0;

2) x*—b6xy-+-8y*—4y—4=0;

3) x*—dxy-+3y?*=0;

4) x*-F4xy-+3y*—6x—12y+9=0.

682. He mpomops mnpeobpa3oBaHMA KOODIMHAT, YCTaHO-
BUTH, KaKue reoMeTpHyYecKue o0pa3sbl ONpeessloTcs Caelyio-
MM YpaBHEHHSIMU:

1) 8x*—12xy-+17y%+4-16x—12y--3=0;

2) 17x2—18xy—T7y>+34x—18y~+-7=0;

3) 2x2+4-3xy—2y2-+5x+10y=0;

4) 6x*—6xy+9y*—4x-118y-1+14=0;

5) bx2—2xy+-5y*—4x+20y+20=0.

683. s moboro 3JMUNTHYECKOTO YPaBHEHHS HOKAas3aTh,
yTO HU ofuH u3 KoapduuuentoB A u C He Moxer obpallarbes
B HyJb U YTO OHH CYTh YHCJA OJHOTO 3HaKa.

684. Jlokasatb, UYTO 3JJHNTHYECKOE YpaBHeHHe BTOPOH
crenend (6>>0) onpenessier 3JUIUIC B TOM H TOJBLKO B TOM CJIy-
yae, Kornga A U A cyTh uxcaa pasHBIX 3HAKOB.

685. lloka3aTh, UYTO 3JIIMNTHYECKOE YpaBHeHHe BTOPOH
crenmenn (6>>0) saBasgeTcss ypaBHEHHEM MHHMMOIO 3JIIMIICA
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B TOM M TOJIbKO B TOM cJlyyae, Korfa A 1 A ¢yTb uucna ofHHa-
KOBBEIX 3HAKOB,

686. lokasarb, 4TO 3JIMITHYECKOE YPaBHEHHEe BTOPOH
creniean (6>>0) onpenensier BRIPOKAEHHBIH 3JaHNC (TOUYKY)
B TOM U TOJIBKO B TOM cjydae, Korza A=0.

687, Hokasarb, 4to runepGoJiiuecKoe ypaBHeHHe BTOPOM
crenedn (6<C0) ompenensier runepGo/iy B TOM H TOJABKO B TOM
ciayyae, xorga As=0.

688. okasarb, uto runepfosidueckoe ypaBHeHHE BTOPOH
crenienu (6<C0) ompepensier BbIpOMJEHHYIO runepboay (mapy
HepeceKalomuxes NpsAMBIX) B TOM W TOJBKO B TOM cjydae,
xorga A=0.

§ 25. HNpuBexenne napaGonnyeckoro ypaBHEHHs
K mpocTediieMy BHLY

Ilycts ypaBHeHHe
Ax?+-2Bxy+Cy*+4-2Dx+2Ey-+F=0 (1)
ABJISIETCH TapabOHYeCKHM, T. €. YIOBJETBOPSET YCJIOBHIO
8=AC—B*=0.

B atoM cnyuae Jgunus, onpefenseMas ypasaerueM (1), au6o He uMeeT nenT-
pa, aubo umeeT GeCKOHEUHO MHOTO HeHTPOB. YIpOHIeHHe MapaboJHuecKoro
yPaBHEHHUs! [ejecoo6pa3Ho HayaTh C NOBOPOTA KOOPAMHATHHIX ocelf, T. €.
tHayala mpeoOpa3oBaTh ypaBHeHue (1) npu nomour Gopmyn

x=x' cos a—y’ sin &, y==x" sin a4y’ cos a. 2)
VYroa o cenyer HalTH U3 ypaBHEHUs
B tg? o— (C—A) tg a—B=0; 3)
TOTJa B HOBHIX KOOpJMHaTax ypasHende (1) mpusoautcs nu6o K BULY
A'x'2-2D' x'4-2F y'+ F=0, @)

rae A’=£0, m6o K suLy
Cly12+2Dlxl+2Elyl+F=0’ (5)
rre C'#£0.
JanabBeiimee ynpoinenne ypasHeHui (4) # (5) mocruraetcs myTeM Ina-
palieNbHOTO nepeHeceBHst (MOBepHYTHIX) OceH.

689. YcraHOBUTB, YTO KaxIOe H3 CJEAYIOIHX ypaBHEHHIH
ABJsAeTcs napabosnyecKuM; KaxKaoe H3 HHX HPHUBECTH K HpO-
cTefilleMy BHJY; YCTAHOBHTb, KakHe reoMeTprnyeckne o6pasbl
OHH OINPeJEeAIOT; JJIs KaXKIoro caydas H3o0pas3uth Ha depTexe
OCH IIepBOHAYaJbHOH KOODAMHATHOH CHCTEMbI, OCH APYIHX
KOODJHHATHBIX CHCTeM, KOTOphle BBOASITCSI IO XOAY pelleHHs,
H reoMeTpyuueckuil ofpas, onpefiessieMblli JaHHLIM YpaBHEHHEM:

1) 9x2—24xy-+164>—20x--110y—50=0;
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9 9x2-+-12xy-+4y2—24x—16y--3=0;
3) 16x*—24xy--9y— 160x-+120y+425=0.

690. To ke sananue, 4T0 ¥ B npenplayiliell 3ajage, BHIION-
HUTb JAJS1 ypaBHeHUH:

1) 9x24-24xy-16y2—18x4-226y+209=0;

2) x*—2xy-+y*—12x--12y—14=0;

3) 4x*+4-12xy~+9y*—4x—06y-1=0.

691. Ina moboro napaGosHuecKoro ypaBHeHHS JOKas3aTh,
uto Ko3ppuuueHts! A 1 C He MOryT OblTh YHMC/TAMH pPa3HbIX
3HAKOB H YTO OHH OJHOBPEMEHHO He MOr'yT 06pamarbcs B HYJb.

692. Hoxasarp, uto JmobGoe mnapabojudeckoe ypaBHeHHe
MoxeT ObITh HANHCAHO B BHJE

(ax+By)2+2Dx+2Ey+F=0.

JlokasaTh Takske, YTO JJIMITHYECKHe M THIIepSOJSHUYeCKHE
ypaBHeHHS B TaKOM BHJe He MOTYT ObiTb HamHCaHHI.

693. YcraHOBUTB, UTO C/efylollve ypaBHeHUdA ABJSIOTCH
rMapaboMuyecKHMH, U 3anHcaTh KaXoe U3 HUX B BUJe, YKasaH-
HOM B 3ajaue 692:

1) x24-dxy-+-4y2-+4x+y—15=0;
2) 9x*—bxy-+y*—x+2y—14=0;
3) 25x2—20xy-+4y*+3x—y-+11=0;
4) 16x2-+16xy--4y*—5x+-7Ty=0;
5) 9x2—42xy--49y>+3x—2y—24 =0,

694. [doxasarh, 4TO e€CH YypaBHEHHe BTOpPOH crefeHHU
ABndercd napaboJMYecKUM W HalHCaHO B BHIE

(ax-+PBy)*+2Dx+-2Ey-+F=0,
TO AMCKPUMHHAHT €ro JieBoH dactu omnpeneisercsa dopmysoft
A=—(DB—Ea)*.
695. IokasaTb, uro napabosmueckoe ypaBHeHHe
(ax+Py)2+2Dx-+2Ey~+-F=0
OpH IOMOULH INpeoGpasoBaHUs
x=x"cos 6—y’sin O, tg 6=——§-,
y=x'sin 0-+y'cos 6,
NPUBOAMTCA K BHAY
C'y'*+2D'x'+2E'y’ +F'=0,
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rpge
C'=al -, D=z 1/7‘*6?’

a A — JUCKpHMHHAHT J1eBOH YacTH AAHHOTO ypaBHEHHS,
696. Jlokasath, uro mapaGosHyecKoe ypaBHeHHe OIpese-

Jser mapaboJy B TOM H TOJNBKO B TOM caydae, Korma A==0,

Iloxasarb, 4To B 3TOM C/Iydae napamerp napaGoJ/ikl onpenenser-

cA (opmyJoi
=V aFer

697. He npoBoas npeo6pa3oBanusi KOOPAUHAT, YCTAHOBUT
YTO KaXKioe U3 CJEAYIOUHX ypaBHEeHHH onpefeser napadody,
U Ha#iTn napameTrp 3TOH napaGoJibl:

1) 9x24-24xy-+16y2—120x-+90y=0;

2) 9x*—24xy-16y*—b54x—178y-181=0;
3) x*—2xy-+y*-+6x—14y+29=0;

4) 9x2—06xy-+y*—50x+4-50y—275=0.

698, Iokasarb, uTO ypaBHeHue BTOpPOH CTeneHH fABJAeTCH
ypaBHEHHEM BBIPDOKAEHHOH JIMHHH B TOM H TOJILKO B TOM CJay-
yae, Korma A=0.

699. He npoeoga npeobpa3oBaHusi KOOpPAHHAT, YCTaHO-
BHTb, YTO KaxKJoe M3 CJAeLYyIOLHX YpaBHEHHH oIpejedser
napy napaJJeJbHbIX NpAMBIX, U HAATH UX ypaBHeHHA:

D) 4e+4xy-+y>—12x—6y+5=0;
2) 4x*—12xy+9y2+-20x—30y—11=0;
3) 25x>—10xy+y*+10x—2y—15=0.

700. He npoBoxs npeoOpasoBaHHA KOOpDAHHAT, YcTaHO-
BUTb, 4TO KaxKJI0e U3 CJAeAYIOUMX ypaBHEHUH onpejenser ofHY
npsaMylo (mapy CAUBIIMXCS NPAMBIX), U HalTH ypaBHeHHe 3TOH
NpsIMOK:

1) x*—6xy~9y*+4x—12y-+4=0;

2) 9x*~+30xy~+2542+42x-+70y-1-49=0;

3) 16x*—16xy-+4y*—T72x-36y+81=0.

§ 26, YpaBHEeHHSI HEKOTOPHIX KPHBBIX, BCTPEUAIOMIUXCH
B MarTreMaTHKe M €€ MNPUJAOKECHHAX

701. CocraBuTh ypaBHeHHe TeOMETPHYECKOTO MecTa TOUeK,
NpPON3BefleHHe PACCTOSIHUA OT KOTOPHIX JO JABYX JaHHBIX
todek Fi(—c; 0) u Fylc; 0) ectb mocrosHHas BelduudHa a2,
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Taxoe reomeTpmueckoe MeCTO TOUYEK HA3HIBAETC OB aJ oM
Kaccunu (puc. 23).

702. CocraBHTh ypaBHeHHe TeOMETPHYECKOr0 MecTa TOYek,
IPOU3BEIEHUE pACCTOSHHE OT KOTOPHIX JO JABYX J4aHHLIX
touek Fi(—a; 0) u Fy(a; 0) ecThb mocTosiHHASL BefMuYMHA a2
Takoe reomerpuyeckoe MeCTO TOUEK Ha3hiBaeTcs Jie M H H-
ckarto# (puc. 24). (YpaBHeHHe JIeMHHCKAThl CHaYala HalTH
HelloCpeJICTBEHHO, IIOTOM — paccMaTpiuBas ee KaK 4YacTHHIA
Bij oBajna Kaccunu.) CocTaBHTh TakXe YpaBHEHHE JIEMHH-
CKaThl B NOJSIPHBIX KOOpAMHATaX, COBMeIlasi MOJSPHYIO 0Ch
C NOJIOXKHTENIbHOH MoJyochio OX U HOJIOC ¢ HA4a/10M KOOPAMHAT.

¥y v

g L2

Puc. 23 Puc. 24 .

703. CoctaBUTb ypaBHEHHE I'eOMETPHYECKOTO MecTa OCHO-
BaHUH NepHeHAHKYJSPOB, ONYIIEHHLIX H3 Hayalia KOOPAHHAT
Ha TpsIMble, OTCEKAalolllie OT KOOPAWHATHOTO yriia TPeyroJb-
HHKH TOCTOSIHHOH Iiomazu S.

Ykasauue, Coctapurs ypaBHeHMe CHAYANa B MOMSIPHBIX KOOPAu-
Hartax, CoBMelllag IOJIOC C HayaJoM KOOPIAHHAT H MOJSPHYIO OCb C [0-
JIOXKHUTE/LHON Moayocsio Ox.

704. okasatbh, 4TO TeOMETPHYECKOE MeCTO TOYeK 3ajayu
703 ectp semHucKara (cMm. 3amauy 702).

Yxasaunue. [losepryTs KOOpPZHMHATH OCcH Ha yroi 45°.

705. Jlyuy @, B Ha4aJIbHOM IIOJIOKEHHU COBMAJAMOLIUA C IMO-
JISIPHOH OChblO, Bpallaercsl BOKPYT nomoca O ¢ HOCTOSTHHOH yr-
JIOBOH cxopocThio ®. CoCTaBUTL B JAaHHOH cHCTeMe MOJSPHBIX
KOODJMHAT ypaBHeHHe TpaeKTopuu Touku M, Koropasi, HMmes
HavasibHoe MoJoxKeHUe B O, ABIKeTCS 10 JIyUy @ pPaBHOMEPHO
€O CKopocThlO U (cnupaab Apxumepga, puc. 25).

706. [aHbl npsiMaa x==2r U OKpYAHOCTb pajguyca r, KoTo-
paf npoXojguT 4Yepes Hauasao KoopAuHat O u Kacaercsi NaHHOH
npamofi. Y3 Touku O nposexeH Jyd, NMepeceKalOHH JaHHYIO
OKPYKHOCTh B TOuKe B u jaHHyio npsamyio B touke C, Ha
KOTOpoM oTJoKeH otpe3ok OM=BC (puc. 26). I1pu Bpamenuu
Ayda ajuHa orpeska OM mensierca u Touka M onuchiBaeT KpH-
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BYIO, HasblBaeMyl0 L HccoH g0 #. CocraButh ypaBHeHHE
LIHCCOUBL.

707. Hauw npamas x=a(a>>0) 4 OKpYyKHOCTb AHaMerpa a,
npoxojsnias yepe3 Hauano KoopiuHat O M Kacaiouiasics ZaH-
Ho# npsivoit. M3 Touku O npoBesien syd, nepeceKaromuil oKpyx-
HOCTb B TouKe A U JaHHyI0 npsmyio B touke B. M3 touex A u B

B\

Puc. 25 Puc. 26 Puc. 27

NpOBeJeHbl NpsMble, NapaJijiesbHble COOTBETCTBEHHO ocsiM Oy
H Ox (puc. 27). Touka M nepeceuenus 3TUX NPAMBIX IIpU Bpa-
UWEeHHH Jiyya OMMCbIBaeT KPHBYIO, Ha3blBaeMyl0 Bep 3 be-
p o #1. CocraBuTh ee ypaBHeHHe.

708. Us Ttouxku A(—a; 0), roe >0, nposener ayy AB
(puc. 28), Ha KoTOpOoM MO 06Ge CTOPOHHL OT TOUKH B OTJIOKeHEI
orpe3ku BM w BN opunaroBoit aauuel b (b==const). Ilpu
BpallleHuH Jy4a Toukd M u N onuchIBalOT KPHBYIO, Ha3blBae-
My KoHXowupgoH CocraButh ee ypaBHeHHE CHadaJja
B MOJIAPHBIX KOOpAHHATaX, NoMellas noJioc B TouKy A u Ha-
npapJasi NOJAPHYIO OCb B INOJIOMXHTENbHOM HanpaBJCHUH OCH
Ox, a 3ateM nepeHTH K JaHHOH cHcTeMe AEKapTOBBLIX MPSAMO-
YTOJbHBIX KOOpJMHAT.

709. Y3 toukn A (—a; 0), rae a>>0, npoeenen ayy AB
(puc. 29), Ha KoTOPOM MO 0GE CTOPOHEI OT TOUKH B OT/IOMeHB!
orpesku BM u BN, pasurie OB. Ilpn BpaileHu# Jy4a TOUKH
M u N onuceIBaIOT KPUBYIO, HaskiBaeMylo cTpodon g0 i.
CocTaBHTh €e ypaBHeHHe CHayala B NOJAPHBEIX KOOPAWHATAX,
noMellass NMoJIoC B Touke A u Hampap/as NOJAPHYIO OCh B MO-
JIOXKHTEJILHOM HampasieHHH ocH Ox, a saTeM INiepedTH K JaH-
HOHl cucreMe HeKapTOBBIX NPSMOYIOJNbHBIX KOODJAMHAT.

710. Vi3 navana xoopI¥Har NpoBeJieH Jy4, NMepeceKalomui
AaHHYIO OKPYKHOCTb x2-+y?=2ax (a>>0) B Touke B (puc. 30);
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Ha JIiy4ye no o6e CTOPOHLI OT TOUKH B OT/103KeHbl paBHLIE MEXKIY
cobo# otpeskd BM u BN nocrosinro# Aqaunsl b. Ilpu Bpamennu
Jyua Toukn M 1 N ONuCHIBAIOT KPHUBYIO, Ha3bIBAEMYIO Y J1 H T-
ko# ITacxauasga (puc. 30). CocraButh ee ypasHeHHe CHa-
yajia B NOJSAPHBIX KOOpJAHHATaX, cOBMellasl IOJIOC C HayaJdoM

W
}

ad

ZN

Puc. 28 Puc. 29 Puc. 30

KOODAUHAT M IIOJISIPHYIO OCb C NMOJOXKHTENbHOH nosyockio Ox,
a 3areM nepedTH K JaHHOH cHCTeMe JeKapTOBBIX IPSIMOYTOJb-
HBIX KOOpJAHMHAT.

711, Orpesok AJMHHBL 20 JABHKETCA TaK, 4YTO €r0 KOHIbI
BCe BpeMs HaXoAATcA Ha KoopAuHatHHX ocaX. CocTaBUTh
ypaBHeHHe TPAeKTOPHH OCHOBaHHa M mepreHIuKysspa, omy-
INEHHOPO U3 Havyasla KOOPAUHAT Ha OTpe3ok (puc. 31), cHavaaa
B NOJAPHHIX KOODJAMHATAX, COBMelllasi HOJIOC ¢ HavaJoM KoQp-
JMHAT W MOJAPHYI0 OCh C NOJOXUTENbHOH Hoayockio Ox,
a 3ateM nepeHTH K JaHHOH CHCTEME HEKapTOBHIX HPSAMOYIOJib-
HBIX KoopauHaT. Touka M omuchiBaeT KpUBYIO, HA3hLIBAEMYIO
yeThHpexXJAenecTKOBOH po3oH.

712. OTpesoK JJNKHBL @ JBIZKETCSI TaK, YTO €r0 KOHUB
BCe BpeMs HaXOXATCH Ba KOOPAMHATHBIX ocsiX (puc. 32). Uepes
KOHIIBI OTpe3Ka MpOBeleHBl NpfAMble, Napajie’bHble KOOpIH-
HaTHBIM OCfM, 1O MX B3auMHOIO IlepecedeHdsi B Touke P.
CocTaBHTb ypaBHEHHE TPaeKTOPHH OCHOBaHus M rnepunesauky-
Jiipa, ONYLIEHHOIO H3 TOYKH P Ha OTpe3oK. 3Ta TpaeKTOpHs
Ha3plBaeTcs aGTPOU LOH,

Yxasanue, CocraBuTh CHauyala mapaMeTPHYeCKHe ypaBHeHHS
aCTPOMJHI, BHIGHDast NMapaMeTp f, KaK yKa3aHO Ha prc. 32 (3areM HCKIlo-
YHTb TapaMerp ).

713. M3 touxn B nepeceuennss ayda OB ¢ OKpYKHOCTBIO
x*+y?*=ax onymeH nepnenpuxyasp BC na ock Ox, U3 toukn C
Ha ayd OB onymen nepnerpukyasp CM. BriBecrn ypaBHeHU®
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TpaeKkTopuH ToYKM M cHavana B NMOJNSAPHEIX KOOPAHHATAX, COB-
Mellasl NoJIIoc ¢ HA4aJoM KOODAMHAT U MOJISPHYIO OCb ¢ NOJIO-
KureasHofl monyoceio Ox, a 3aTeM HepelTH K ZaHHOH cucTeMe
JZEeKapTOBLIX NpPSIMOYTOJbHBIX KOOPAHHAT,

¥
Y

M IO 7
' /A

Puc. 31 Puc. 32

714. Hurp, HamoTaHHasi Ha OKPYXKHOCTh x*ty?=y®, pas-
MaThiBaeTcsl TaK, 4TO B Touke B, rie HUTh OTAENseTcs OT OK-
PYKHOCTH, OHa ocTaercsl KacaTesapHoH K He#l (puc. 33). Haitrn
napaMeTpHyeckHe YpaBHEHHS JIMHHH, ONHCHIBAEMOH KOHLIOM
% HUTH, €CJIH HAYaJbHBIM [OJIOXKEHHEM
—_— KoHIla sBasercs Ttouka A(a; 0),
rie a>>0. Jlunus, o KoTopok wHuer
peub, Ha3blBaeTcsi 3 BOJ b BE H-
TOHK OKDPYVXHOCTH,

Puc. 33 Puc. 34

715. Kpyr paguyca a Karurcsad 6e3 CKOJBXKEHHA 110 OCH
Ox. Tpaekropusa HeKoTopofi TOYKH M OKPYKHOCTH 3TOrO
Kpyra HaselBaercs L M KJOoHu Ao (puc. 34). Buisectu na-
paMeTpHYeCKHe ypaBHEHHs LHKJIOUIbI, NPUHUMAA B KauecTse
napamerpa { yroJs, Ha KOTOpPBIl IOBOpauMBaeTCA KaTAlascs
OKPYKHOCTb BOKPYT' CBOEr0 LEHTPA; CUUTaTh IIPH 3TOM, YrO
B Hadasbhblit MoMmeHT ({=0) Touka M HaxopuTca B Hauaje
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koopauHar. Mckmouurs napaMerp ¢ u3 NOJyYeHHBIX ypas-
HeHu#.

716. Kpyr paauyca a xatutcst 6e3 CKOJIbKEHHS 10 OKPYXK-
HocTH X%-+y?=q?, ocraBasicb BHe ee. TpaeKTopHs HEKOTOpOH
v ToukH M OKpYIKHOCTH KaTALIErocs
Kpyra HashiBaercd Kap A H O H-
1o i (puc. 35). BeiBects napamerpu-
Y UeCKHe ypaBHEHUS KapAHOWABI, BHI-

4 fupast B KauecTBe apaMmerpa f yroa
HakJoHa K ocu Ox pazuyca Hero-
IBHKHOH OKpPYIKHOCTH, IIPOBEJEHHO-
ro B TOYKY KacaHud ¢ IOJBUKHOH.
Cuyrarh OPU 3TOM, UTO B HavasbHBIH
moment (¢=0) Ttouka M Haxogurcs
crnpaBa Ha ocu Ox. Ilepeiitu K noasip-
HBIM KOOpJMHATaM NPU YCJIOBHH, YTO
HanpapJieHHe TOJSPHOH OCH cOBNa-
JaeT ¢ TOJOXHTENbHBIM HampaBieHHeM ocH alcuyucc, a no-
Jioc HaXoautcss B Touke A. [lokasath, YTO KapAHOMAA €CTb
gactHbil Buz yautku Ilackans (cMm. sajauy 710).

/
. —
-
“a,

A

Puc. 35

Puc. 36 Puc. 37

717, Kpyr paguyca a xaturcs Ge3 CKOJbXKEHHS [0 OKPYXK-
HocTH x%-+y?=0%, ocraBasich BHe ee. TpaeKTopHus HEKOTODOl
ToukH M OKDYKHCCTH KaTsllerocss Kpyra HasblBaercs 9 I H-
nuKaougoh  (puc. 36). BolBecTH mnapamerpuyecKue
ypaBHEHHs SHULMKJIOUABI, BLIGUpast B KauecTBe napamerpa i
yreal HakJoHa K ocH Ox pajzuyca HeNOJBHXKHOH OKPYXKHOCTH,
NpPOBEAEHHOr0 B TOUKY KacaHUs C IOABHXKHOH; CUHTATh [PH
9TOM, 4T0 B HavadbHefi MoMmeHT (f=0) Touka M Haxozutcs
crpaBa Ha ocu Ox. Jloxasarb, 4ro Kapauouja (cM. 3azauy 716)
€CTh YaCTHBIA BHJA SNHIMKJIOWABL.
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718. Kpyr paauyca a KatuTcs 6e3 CKOJBXEHHS MO OKPYXK-
HOCTH x2-+y?==b?, ocTaBascb BHYTPH Hee. Tpaekropus Heko-
Topo#i TOUKH M OKpYKHOCTH KaTslerocs Kpyra HasblBaercs
ranonukaounpgoi (puc. 37). BeiBectn mapamerpuye-
CKHe YpaBHEHHA THIOUMKJIOWUABI, BBIOHpas B KauyecTBe mMmapa-
Merpa ¢ yroJ HakJoHa K ocd Ox pajuyca HellOABIIKHOI OKpYIK-
HOCTH, NPOBEAEHHOIO B TOUKY KaCaHUf C IOIBHKHOH; CUHTATEL
npH 3TOM, 9TO B HayalbHelll MoMeHT (1=0) Touka M mHaxoautcs
crpaBa Ha ocu Ox. Jokasare, yro actpoufa (cM. 3agauy 712)
€CTh YaCTHBIA BHJ THIIOIMUKJIOH/LL,



YACTb BTOPAd4

AHAJINTHYECKASl TEOMETPHS
B MPOCTPAHCTBE

F7TABA 6

HEKOTOPBIE NMPOCTEHIIHE 3AJAYU
AHAJIMTHYECKON T'EOMETPHHM B NMPOCTPAHCTBE

§ 27; JlekapTOBBI NPAMOYTrOJIbHbIE KOOPAHHATDHI
B NPOCTPaHCTBE

JlexapToBa nmpAMOYroapHasg CHCTeMa KOODAMHAT B MPOCTPAHCTBE Ofe
pelenfeTcs 3ajaHueM JHHEHHOH eJMHHUB JJIg HSMEPeHHS JJIHH H TpeX
TIepeCeKAlOIUXCA B OJHOMH TOUKE B3aHMHO NePIeHZHKYJAPHBIX OceH, sa-
HYMEPOBAaHHBLIX B KaKOM-JH60 IOPAJAKE.

Touxa nepeceuekuss oceli Ha3LIBaeTCA HAyaJoOM KOOPAHHAT, a CaMH
OCH — KOOpAMHATHBIME OcAMH. [lepsas KopauHaTHasg ocb Ha3biBaeTCH
ocbi0 abcuuce, BTOpasi-—OChI0 OPJAHHAT, TPEThi—OCBIO aNJHKar.

P z z
£%5 IS g/4
v g z
1
Vd M/l ; z z { 7/
———— e rm ,
1
1 H 7|
: ; : s ﬂ// §
1 ] i 1/{/ ! J y
! 7 1 v I
: s L
1 g LA H - i
1 1/
Ml & p v
4
Pue, 38 Puc. 39

Hauajio kxoopauHat o6o3nauaercst 6yksofi O, KoOpAMHATHEHI OCH —
cooTBeTcTBeHHO cumBosaMu Ox, Oy, Oz.

Ilyers M—npoussonsHas TOYKa NpOCTpPaHCTBa, My, MynM;—
€0 NPOCKUHUH Ha KOOpAMHATHHE ocH (puc. 38).

Koopaunaramu toukn M B 3a/aHHOH CHCTeMe HA3LIBAIOTCA YpCiAa

1=0M,, y=0M, 2z=0M,
(puc. 38); rae OM, —Benuunna orpeska OM, ocu  aGoumuce; OMy —
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pesqnunHa otpeska OM, ocu oprunar, OM,—senuuntHa otpeska OM,
OCH aIVIMKaT. YHcao x HaspiBaeTcs alCLHCCOM, y-—OpPAMHATOMH, 2— allIH-

Karofi Toukn M. CumBon M (x; y; 2) o6o3Hauaer, uTO TOuka M uMeer
KOODAHHATH X, Y, 2.

TTnockocrs Oyz pasjensieT Bee NPOCTPAHCTBO Ha JABA MOJYNPOCTPAHCT-
Ba; TO H3 HHX, KOTOPOE€ PAaCOJIOXKeHO B IOJOXKHTEJbHOM HanpaBJAeHHH OCH
Ox, Ha3LiBaeTCA GJHXKHHM, Apyroe — JadbHHM. [I1ockocTs Oxz Takxe pas-
JleJIsIeT NPOCTPAHCTBO Ha JBA NOJAYNPOCTPAHCTBA; TO H3 HHX, KOTOpoe pac-
MOJIOKEHO B NOJOXHTENbHOM HanpasieHHH ocu Oy, HA3BIBA€TCH IPaBHIM,
Apyroe — Jesbim. Hakonen, u miockocts Oxy pasfefsieT NPOCTPAHCTBO Ha
J(BA TIOJIYIPOCTPAHCTBa; TO H3 HHX, KOTOPOE PACIOJOXKEHO B NOJOXKHTENBHOM
Hanpasdenuu ocu Oz, Ha3biBaeTCs BEPXHHM, APYroe — HUMKHHM.

Tpu naockoctu Oxy, Oxz u Oyz BMecTe pasfleJisiiOT IPOCTPAHCTBO Ha
BOCEMb YacTel; UX Ha3bIBAIOT KOOPJHHATHBIMH OKTaHTaMH H HYMepYIOT TaK,
KaK MoKasaHo Ha puc. 39.

719. IToctpouth (B aKCOHOMETpHYECKOH NPOEKIHH) CIeylo-
ImKe TOUKH [0 HX JeKapToOBbIM KoopiuHataM: A (3; 4; 6),
B(—5; 3; 1), C(1; —3; —5), D(0; —3; 5), E(—3; —5; 0)
u F(—1; —5; —3).

720. Hafitu xoopjuHatel mnpoekuuit Touek A (4; 3; 5),
B(—3;2; 1), C(2; —3; 0) u D (0; 0; —3): 1) Ha naockocts Oxy;
2) na miockocts Oxz; 3) Ha miaockocth Oyz; 4) Ha och abenucce;
5) Ha ock opAuHaT; 6) Ha OChb AIVIHKAT.

721. Halitu KoOpZHHATBI TOYeK, CHMMETPHUYHBIX TOYKaM
A@2; 3; 1), B(5; —3; 2), C(—3; 2; —1) u D (a; b; c) ornocu-
resbHO: 1) mutockoctu Oxy; 2) naockocrn Oxz; 3) MJIOCKOCTH
Oyz; 4) ocu abcuuce; D) ocu opiuHar; 6) ocu anyukart; 7) Hayana
KOODJIHHAT,

722, Haubl uetblpe BeplunHbl KyGa A (—a; —a; —a),
B(a; —a; —a); C(—a; a; —a) u D (a; a; a). Onpenenuts ero
ocCTaJibHble BepILUWHBI,

723. B Rakux oKTaHTaX MOTYT OBITb paclofioXeHbl TOYKH,
KOOPAHHATHE KOTOPHIX YAOBJETBOPSIOT OLHOMY M3 CJeLYIOLMX
yeaosuit: 1) x—y=0; 2) x+y=0; 3) x—z=0; 4) x+z=0;
5) y—z=0; 6) y-1=z=0.

724. B Kakux OKTaHTax MOTYT ObIThb PacloJIOKeHHl TOUKH,
ecan: 1) xy>0; 2) xz<<0; 3) yz=0; 4) xyz>0; 5) xyz<<0.

725. Hafitu nentp wwapa pazgmyca R=3, KOTOpHIH Ka-
caercs BCeX TPeX KOOPJAHMHATHBIX IVIOCKOCTEH M pacIOJIOMKeH:
1) Bo BTopoM OKTaHTe; 2) B NATOM OKTaHTe; 3) B LIECTOM OKTaH-
Te; 4) B celbMOM OKTaHTe; 5) B BOCbMOM OKTaHTE.

§ 28. Paccrosnue Memay JAByMSsl TOUYKAMH.
Jenende oTpe3ka B NAHHOM OTHOLLEHHH

Paccroauune d mexjuy inByMs Toukamu My (%15 y1; 21) B My (x2; Ye) 29)
B NpoCTpaHcTBe onpeessercsa ¢opMyaoi

d=V (xa—x)?+ (2—y1)*+ (ca—21)% +
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Koopaunatel X, ¥, 2 TOukM M, Kotopas JeauT OTpesok MiM,;
orpaHuuenHbl ToukaM# My (x1; ¥i; 21) B Mp (%2; Ya; 22), B OTHOMICHHH A,
onpefenfloTcs no Ghopmyaam

_xi-FAxg _yit+Ays — 2i4Azy
=TI "

% ' Y=g
B uacTHoctH, npy A=1 uMeeM KOOpJHHATH CepeAHHH JaHHOIO OTpE3Ka:

XX Yi+Ya __Zit2
i == z=—a—.

’ y: 2 ’

726. Hanm touku A(l; —2; —3), B(2; —3; 0), C(3; 1;
—9), D(—1; 1; —12). Beiuncnurp paccrosnue mexpy: 1) A
nC;2 BubD;3)CubD.

727. Briuuc/uTb paccrosiiiis OT Hadaja Kooppunat O 1o
Touek A (4; —2; —4), B(—4; 12; 6), C(12; —4; 3), D(12;
16; —15).

728, JlokasaTb, YTO TPeyroJpHyk ¢ BepmnHamu 4 (3; —1;
2), B(0; —4; 2) u C(—3; 2; 1) paBHOGeAPEHHBII.

729. JokasaTb, 4To TPeyroNbHUK ¢ BepumHamu A,(3; —1;
6), Ay(—1; 7; —2) u As(l; —3; 2) npsiMOyroJibHBIA.

730. Onpepenutb, €CThb JU TYNOH yroJ cpejH BHYTPEHHHX
VIVIOB TpeyroJpHuka c Bepunuamu My(4; —1; 4), M,©0; 7;
—4), My(3; 1; —2).

731. IlokasaTb, 4TO BHyTpEHHHE YIJIbl TpeyroabHuka M (3;
—2; B), N(—2; 1; —3), P(5; 1; —1) ocrpsle.

732. Ha ocu aGcuuce HaifiTH TOYKY, PACCTOSIHHE OT KOTOPOH
a0 touku A (—3; 4; 8) pasno 12.

733. Ha ocu oplunat HalTH TOYKY, paBHOYJAa/JeHHYIO OT
touex A(1; —3; 7) u B(b; 7, —5).

734. Hatitu uenrp C u paguyc R mapoBofi NOBepXHOCTH,
KOTOpasi IPOXOAHT depes TouKy P (4; —1; —1) u Kacaercs Bcex
TpeX KOOPAMHATHBIX IJIOCKOCTEH,

735. Ilanbt Bepunsst Mq(3; 2; —5), Ma(1; —4; 3) u My(—3;
0; 1) TpeyronbHuKa. HaliTH cepeiuHbl €ro CTOpPOH.

736. Ilannr sepumunl A (2; —1; 4), B(3; 2; —6), C(—5;
0; 2) TpeyroabHMKa. BEIYNCAUTL AJHHY ero MeAuaHhbl, NpoBe-
JeHHOH u3 BepluuHbt A.

737. UeHTp Macc OZHOPOZHOIO CTEPXKHA HaXOAUTCS B TOY-
ke C(1; —1; B), o1iH U3 ero KOHLOB ecTh Touka A (—2; —1; 7).
Onpezenuts KOOpAMHATH APYroro 'KOHUA CTEPKHS.

738. Hauni ase Bepiuuel A (2; —3; —5), B(—1; 3; 2)
napajnenorpamma ABCD wu TouKa mepecedenusl €ro JAHaroHa-
aen E (4; —1; 7). OnpeaenuTs ABe Apyrue BepIIMHBEI 3TOTO na-
paJnJjiejiorpaMma. '
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739. Hanwel tpn Bepununl A (3; —4; 7), B(—5; 3; —2)
u C(1; 2; —3) napannenorpamma ABCD. Hafitu ero yerBep-
Tyio BepwuHy D, npoTuBomosioxHYIO B.

740. Hauer tpu Bepmmunl A (3; —1; 2), B(1; 2; —4) n
C{—1; 1; 2) napannenorpamma ABCD. Hatitu ero uersepryio
pepuinuy D,

741. Orpesok npsimoll, orpaHuveHHelt Ttoukamu A (—I;
8; 3) u B(9; —7; —2), pasznenen toukamut C, D, E, F Ha nsatb
pasubIX yacrefl. Hafity KoopauHaTBE 3THX TOUYEK.

742. Onpenenuth KOOPAMHATHL KOHIOB OTPe3Ka, KOTOPHLH
toukamu C(2; 0; 2) u D(5; —2; 0) pasaeseH Ha TPHU paBHEBIE
YACTH,

743. Ilauwl Bepmuuel tpeyroisHura A (1; 2; —1), B(2;
—1; 3) u C(—4; 7; 5). BoluucauTh AIHHY GHCCEKTPHCHI €TO0
BHYTpeHHero yrya Ipu BepliuHe B.

744. auel Bepluuubl TpeyrosipHuka A (i; —1; —3),
B(2; 1; —2) u C(—5; 2; —6). Beiuucautb AJIMHY GHCCEKTPHCH
ero BHYTPEHHEro yrja npu BepuinHe A.

745. B BepmuHax terpasuppa A (xi yi; z1), B (%2 Ya 22),
C(xs; ys; 23), D(x,; Yy, 2,) COCPENOTOYEHBI paBHbIE MaccCHI.
Halitn KoopauHaThl LEHTPa MacC 3TOH CHCTEMBI.

746. B epuumuax terpasppa Ai(x:; yi; 1), Ax(xe; Ya 22),
Aslxs; ys; 2s), A, (xy; Yoy 2,) cOCpemoTOUEHBI MacCHl My, Mg, 1y
u m,. Halitu koopauHathl LieHTpa Macc 3TOH CHUCTEMBI.

747. Tlpsimas npoxoxur uvepe3 jaBe ToukH M,(—1; 6; 6)
n My(3; —6; —2). Hailtu ToYKH ee nepeceyeHHs ¢ KOOpAH-
HATHBIMH [JIOCKOCTAMH,



FJIA BA 7
BEKTOPHASI AJITEBPA

§ 29. Nonarne BexTopa. Ilpoekuum BexTopa

Hanpap/ieHHpe OTPe3KH TPHHATO HA3HIBATL TAKMKE IeOMeTPHYECKMMH
BEKTOpaMU MJM TIPOCTO BeKTopaMi. BEKTOD Kak HampaB/eHHHHA OTpesok
Mbl GyZieM TIO-TIpeIKHEMY SaTHCHIBATL B TEKCTe ABYMs GOJBIIMME JaTHH-
CKHMH GyKBaMu ¢ ofuell uepTo} HaBepXy INpH yCJAOBHH, 4YTO Nepsas H3

HHX O0603HAuUaeT Hayajo, BTOPasi — KOHEl[ BeK-

o rtopa, Hapsapy c stuM Mbl OyZeM Takxke 060-
J  suauars BEKTOp OAHOH Mano#t JraTHHCKOH GyK-
BOH noJyxHpHOro mpudra, KoTopas Ha yep-

A TeXaX CTaBHTCA y KOHHa CTpesKM, H3o6pa-

xawouie#t sBektop (cM. puc. 40, rae usobpaxex

Prc. 40 BeKTop @ c HauanoM A u xommom B). Hauano

. BEeKTOpPAa d4acTo GyReT Ha3blBaThCHA  TaKKe
€ro TOUKOH NPHUJIOMKEHHS.

BexTOphl Ha3HBAIOTCH pPABHBIMH, €CJAH OHH HMEIOT ORHHAKOBbIE
IJTHHEL, JI€XKaT HA NapaiaelbHblX NPSMBIX HJIM Ha OAHOH npsMo# u Ha-
IpaBJeHL B ONHY CTOPOHY.

Yucso, paBHOE LJHHE BEKTOpa (npu 3ajiaHHOM MaciuTabe), Hasel-
Baercs ero MopyJsem. Moaysb BekTOpa @ 0603HaYaeTCs CHMBOJIOM |}
uan a. Ecan [@|=1, 10 BekTop @ Ha3LIBAETCH eNMHHUHBIM.

EfvHUYHBIE BEKTOp, HMeEOHHE OAMHAKOBOE HAlpaBjieHHe C AaHHBIM
Bemopox\g a, HasLIBaeTCs OPTOM BEKTOPAa @ M 0G03Hauaercss OObIYHO CHM-
BoJioM al.

Ilpoexuueil Bexropa AB Ha OChb 4 Ha3blBaeTCd 4UCJIO, PaBHOE BeJH-
uuHe orpeska A;By ocn u, rae Touka A ssasercd npoexkuuedl Toukun A
Ha ocb 4, a Bj—npoekuuell Touku B Ha 3Ty OCb.

Ipoekuus sexkropa AB Ha och # 0fo3HauaeTcs CUMBOJIOM Tp,AB.

Ecan BekTOp 0603HaUEH CUMBOJIOM @, TO €0 NPOEKUHIO Ha OCh & OpPH-
HATO 0003Hauarb: 1p,q.

ITpoeknus BexTOpa @ Ha OChb 4 BHIPAXKAETCA 4YEPE3 €ro MOAYAb H
Yroa ¢ Hak/JoHA K och u Hhopmynok

np,a=|ajcosq. 0]

TIpoekuuy QgpoOM3BOJBHOrO BEKTOPA @ Ha OCH HEKOTOpOoH 3ajaHHOi
CHCTEMEl KOOpAMHAT B JaJjbHefiimem o6osHauawrcad OykBamua X, Y, Z.
Pagencreo

a={X;Y; Z}
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o3HayaeT, yTo yHcaa X, Y, Z #ABASIOTCA NpPOEKHHSAMU BEKTOpa Ha KO-
opAHHaTHHIE OocH. Bekrop, nas xotoporo X =Y =Z=0, HasmBaercs
HyJieBeIM H ofo3Hauaercs 0.

ITpoexuun BeKTOpa Ha KOOPAMHATHLIE OCH Ha3bIBAIOT TAKKe €ro
(nexapToBbIMH) KOOpAKHaramH. Ecsu naHbl gBe TOURKHM Mj(x1; y1; 2;) H
Mo(xy; Yy 25), ABASIOHIECH COOTBETCTBEHHO HAYaJOM H KOHIOM BeK-
TOpa @, TO ero KoopiuHatel X, Y, Z onpegeasuorest mo ¢opmydam

X=xo—xi, Y=ta—y1, Z=2—2.
Dopmyaa
la|=V XEFVETZ? @

NO3BOJAET TNO KOOPAMHATaM BEKTOpa ompefe-
JINTb €ro MOAYJIb.

Ecan a, P, y-—yras, KoTophle cocraBise
€f BEKTOp @ ¢ KOODAUHaTHuIMH oOcsMH (pHC.
41), T0 cosa, cosf, COSy HasHBATCA Ha-
NpaBARIOMMMH KOCHHYCaMH BEKTOpa @,

Beaencreue dopMyas (1)

X=|a|cosa, Y=|alcosfB, Z=|alcosy.

Orciona 1 u3 dopmyasl (2) crexgyer, uto Pue. 41
cos? o4 cos? f J-cos? yp=1,

IMocneanee papeHCTBO NO3BOJSIET ONPEIETHTH OfHH M3 yIVIOB o, f, ¥,
€c/IM H3BECTHHI 1BAa LPyTHX.

748. BpuscauTh MOAyJb BexTOpa @ = {6; 3; —2}.

749. Ianpi jBe KOOpAHHATH BeKtopa X =4, Y =—I2.
OnpeznenuTs €ro TPeThio KOOPAUHATY Z TMpH YCJAOBHH, YTO
al=13. ,
| 750. Haup toukn A (3; —1; 2) u B(—1; 2; 1). Haiitu
KOOpAHHATH BeKTOpoB AB u BA.

751. Onpenenuts Touky N, ¢ KOTOpOH COBIIajaerT KOHeH
BeKTOpa a={3; —I; 4}, ecau ero Hauaso coBHajaer c
toukoit M (1; 2; —3).

752. Ornpepenuth Havano BekTopa a={2; —3; —I1},
ecJiM €ro xomen cosnajaer ¢ Toukod (1; —I1; 2).

753. Hau Monysb Bektopa |@|=2 u yrabl o=45°, f =
= 60°, v=120°. BriuucauTe NpoeKUNH BEKTOpa @& Ha KO-
OpIUHATHBIE OCH.

754. BhunucJaHTh Hanpapjsiouiye KOCHHYCHI BEKTOpa @ =
= {12; —15; —16}.

755. BriuucauTs HanpaB/afiolile KOCHHYCH BeKTOpa @ ==
= {3/13; 4/13; 12/13}.

756. Mosxxer s BEKTOP COCTaBJATH € KOOPAUHATHBIMH
ocsiMH  caepyiompe yras: 1) a=45°, Bp=60°, y=120°
2) a=45°, P=135°, y=060°; 3) a=90°, P=150°
7= 60°?
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757. Moxer /M BEKTOp COCTABAATH ¢ ABYMS KOODAMHAT-
HBEIMH OCAMH crefyoiiue yrasi: 1) a=30° p=45° 2) f=60°,
y=60°;, 3) a=150°, y=30°?

758. Bekrop cocrasisier ¢ ocsimu Ox u Oz yraol a=120°
1 y==45°. Kakoil yron on cocrasnsier ¢ ockto Oy?

759. Bekrtop @ coctaBaser ¢ KoopauHaTHBIMH ocsiMH Ox
# Oy yrasl 0=>60°, B=120°, BuluHcAUTh €r0 KOOPAMHATHI MPU
ycaoBuH, 4ro |a|=2.

760. Onpeneauts KoopAuHaTthi TOUKH M, ecnu ee panuyc-
BEKTOP COCTABJfET C KOOPJAUHATHBIMH OCSIMH ORHHAKOBble
YIJIBL M ero MOAYJIb paBeH 3.

§ 30. Jluneitnble onepauuyM Haj BEKTOPAMH

Cymmoit @--b ABYX BeKTOPOB @ W b Ha3biBaeTcss BEKTOP, KOTOPBH
UIeT U3 Hayala BEKTOpPa @ B KOHeU BexTopa b mpu ycJoBHH, 4YTO BEK-
TOp b npujOXKEH K KOHIY BEeKTOpa @ (NpaBuJso TpeyroanHuka). [loctpoe-
HHe CyMMbl @-}-b H300paskeHo Ha puc. 42.

Puc. 42 Puc. 43

Hapsny ¢ mpaBujioM TPeyroJpH#KA YaCTO NMOJBL3YIOTCH (PaBHOCHJIb-
HEIM €My) DPaBHJAOM NapaNjesorpaMma: €M BEKTOPsl @ H
b npupejeHH K ofmeMy HauaJy M Ha HHX MOCTPORH [apajliesiorpam,
TO cyMMa @ -} b ecTb BEKTOD, COBMaatouni
C JuaroHasjbio 3TOT0  [HapalJejorpamma,
uaymed n3 ofuiero Hauana @ u b (puc. 43).
Orciopa cpasy cieayer, yro a--b=>b--a.

CrioxeHne MHOTUX BeKTOPOB IPOH3BO-
IUTCS NPH MOMOIIM N1OCJIEI0BATELHOTO NP H-
MEHEHMS NpaBuJa TPEyroJbHHKa (CM. pHC.
44, rie u306paxKeHo MOCTPOECHHE CYMMDl 4e-
THIpEX BeKTOpoB @, b, ¢, d).

Pasnocrsio @a—b 1ByX BEKTODPOB @ U
b HaspiBaeTcsl BEKTOP, KOTOPHIE B CymMe

Puc. 44 € BEKTOpoM b coctaBisieT BEKTOP @. Ecau

IBa BekTOpa @ . H b npuseneHsl K ofiueMmy

Hayaay, T0 pasHOCTb UX @—b ecrb Bek-

TOp, MAYMHUA W3 KOHIA D («BBIUATAEMOro») K KOHUY @ («yMEHbUIAEMOTO»).

JlBa BekTopa papHOfl AJIWHEI, JexKallHe HAa ONHOH NPAMOH W HanpasjieH-

HLl€ B MPOTHBOMOJIOXKHEIE CTOPOHBI, HASHIBAIOTCA B3aKMHO OOGDaTHLIMU:

ecAM OZMH M3 HHX o00603HAauYe€H CHMBOJOM @, TO Ipyrod o6o3Havaercs

CHMBOJIOM —a. Jlerko Buaers, uto @a—b=a--{—b). Taxum o6pazom,

NMOCTPOEHHEe Pa3HOCTH PaBHOCHJIBHO OPHOABJEHHIO K «YMEHbLIZEMOMY»
BEKTOpa, O6paTHOTO «BHIYHTAEMOMY>.

IponssenenneM aa (W1H TakXe ao) BeKTOpPa @ HA 4YNCJIO O Hasbl-
BaeTCA BEKTOP, MOAYJb KOTODOro paBeH NPOH3BEACHHIO MOAYy/s BEeKTOpa @

108




Ha MOLYJb YHCJA2 O OH MAapajyieJeH BEKTOPY @ WJIH JEXHT C HHM Ha
onHOH MpsAMONl M HaNpaB/JeH TaK XKe, KaK BEKTOp @, €CIH O — YHCJIO
TIOJIOXKUTEAbHOe, H TPOTHBOMNOJOXKHO BEKTODY @, €CIH O -—YHCJIO0 OTpH-
LaTeJbHOe.

CJ0MEHNE BEKTOPOB M YMHOMKEHHE BEKTOPa Ha YHCJAO HAashBalOTCH
JUHEHHbBIME ONEePauHsAMA HaX BEKTODaMH.

VimMeloT MeCTO CJEAYIOUIHE JB€ OCHOBHBIE TEOPeMbl O TNPOEKUHAX
BEKTOPOB:

1. TIpoekuust CyMMBI BEKTOPOB Ha KakKylo-HHOyAb OCh paBHa CyMMe
HX NPOEKUHH Ha 3Ty ¥Ke OCb:

npy {@s+as+ ... +@Qp) =10pya; +1PuAs -t o o o - P, Ap.
2. Ilpy yMHOXKEHHH BEKTOpa Ha UHCJO €ro INpPOeKUHA YMHOKAETCH
Ha TO Ke 4YHCJO: .
np, (xa)=o np,qa.
B yacrsocTh, ecan
a={Xg; Y1; 2.}, b={Xy} Yy Z3},
TO

atb={Xi+Xqs; Yi+Va1 Zi+25}

a—b={X,—Xy; Y1—Y,} Z;—2Z,}.
Ecrn a={X; Y; Z}, 10 ana mo6oro uucia o
aa={aX; aY¥; aZ}.

BexTopw!, Jexanie Ha ofHOH mpamolt WM Ha NapaiNe]bHEX Tpse
MBEIX, Ha3bIBAIOTCS KOJJUMHEAPHBIMH. anSHaKOM KOJNJIHHEapHOCTH JBYX

BEKTOPOB
a'—“-{Xi; Yi; Z,}, b={Xy; Y1 Z,}

ABAETCH NPONOPIHOHANLHOCTD MX KOODAHHAT:
X2___, y2 ___,22
Xi Yi Z°

Tpoiika BexkTOpoB £, J, B Ha3uBaeTCsl KOOPAHHATHLHIM 6a3HCOM, €CaH
STH BEKTOPH! YAOBJETBOPSIOT CJACAYIOWMM YCJIOBHAM:

1) sekrop  sexur Ha ocu Ox, BexTOp j—Ha ocu Oy, Bekrop B —
Ha ocu 0z;

-2) kaxjpilt H3 BeKTOpOB i, j, R HampapJeH Ha CBOEH OCH B TIOJO-
JKHTEJBHYIO CTOPOHY; :

3) sextopul i, j, k exunuunne, T. e. |i|=1, |J|=1, |R|=1,

Kakum 6bl HH GBI BEKTOD @, OH BCerja MOXeT ObITe pasjokKeHd Io
Gasucy I, j, B, T. e. MOXKET OHIThb NPEACTaBJEH B BHAE

a=Xi+Yj+Zk;

KO3(XPUUHEHTE 5TOr0 pPasjoKeHus SBJISIOTCH KOOPJHHATAMH BEKTOpa @
(r. e. X, Y, Z cyTb npoeKUHH BEKTOPa @ Ha KOODAMHATHHIE OCH).

H

761, Ilo paunbiM BekTOpaM @ ¥ b TOCTPOUTb KaxAblH
U3 caeiylomux BekTopos: 1) a-+b; 2) a—b; 3) b—a;
4) —a—>. .

762. Hauet |a@|=13, |8|=19 u |a+b|=24. Bouu-
cauth |@—b|. v
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763. Haust |a|=11, |B]|=23 u |a—b|=30. Onpeze-
aute |a+b|.

764. BekTopel @ U b B3aUMHO TepHeHAHKYJSAPHBL, NPH-
ueM |@|=5 u |b|=12. Onpegenurs |a+b| u {a—>b)|.

765. BekTopel @ u b obpasyror yroa ¢=60° npuuem
|a]|=5 u |b]|=28. Onpepesnrs |a+b| u ja—b)|.

766. Bexropst @ u b ofpasyint yrom ¢=120° pnpuuem
|@|=3 u |b|=>5. Onpegeanrs |@-+b| u |[a—b|.

767. KakoMy ycJOBHIO JOJZKHEL YAOBJETBOPSATH BEKTODBI
a u b, urTo0BI HMEJIM MECTO CJeAyloliHe COOTHOWIEHHA:
D]a+bl=la—bl|;2)|a+b|>|a—b|;3)|a+b]|<<|a—b]|.

768. Kakomy yCJIOBHIO JOJDKHBI YAOBJETBODATH BEKTOPB
a u b, uToGBl BEKTOp @ -+ b Heausa momosaaM yroa Mexay
BeKTOpamu a u b.

769. Tlo gaHHBIM BeKTOpaM & H b MNOCTPOUTH KamK[plil

u3 cnenyfoumx BekTOpOB: 1) 3a; 2) ——%b; 3) 2a+—;7b,
4) —-a 3b.

770. B Tpeyromsrnke ABC Bektop AB=m u BexTop

AC=n. [NocTpouth KamxIbI# H3 CJHGAYIOUIHX BEKTOPOB:
1) m--n 2) m—n, 3) n— m 4) _m+
2 ’ 2 ? ’

KayecTBe MaciuTaGHOH eXMHHUIIBI —2—ln|, NOCTPOUTHL TaKiKe
BeKTOpHl: B) |m|m-+|m|n; 6) |n|m—|m|n.

771. Touka O sBAsieTcs UEHTPOM MAacc TPeyroJbHHKA
ABC. Iokasarts, uto OA--O0B-+0C =0.

772. B npaBuasHoM natuyrospHuke ABCDE 3apaHbt
BEKTOPHI, COBNA@ioLKe C €ro CTOPOHAaMH! AB=m, BC=n,
CD=p, DE=q u EA=r. Hompomb BexTOpH: 1) m—n--
+p—q+r 2 mi2p+o 573 3) 2m+; n—3p—q-+2r.

773. B napannenenunene ABCDA'B'C'D’ (puc. 45) 3a-
JaHbl BEKTODH, COBnajalouie ¢ ero pe6pavm: AB==m,
AD=n w AA'=p. TlocTpouTh KaXiblli H3 CJEYIOUHX

BeKTOpOB: 1) m-+n--p; 2) m+n+%p; 3) —é—m—k—é—n-{—p;

[Tpunumas s

4) m-+-n—p; 5) —m——n~1—%p.

774. Tpu cunmet M, N u P, npujoxeHHble K OGHOH TOUKe,
UMEIOT B3aUMHO MNepHneHAUKyJspHEle HanpasaeHus. Onpege-
JUTb BEJNMYHHY HX paBHoleHcTBylomeld R, eclH H3BeCTHO,
yto |M|=2H, |[N|=10H u |P|=11H.
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775. lanbl 1Ba BeKTOpa @ = {3; —2; 6} u b= {—2; 1; 0}.
Onpenenntb NPOEKIUH Ha KOODAMHATHBIE OCH CJEAYIOUUX

BekTOpoB: 1) a-+b; 2) a—b; 3) 2a; 4) ———;—b; 5) 2a 4 3b;

6) 5 a—b.

776. TlpoBepuTb KOJJIHHEADHOCTb BEKTOPOB @ = {2;
—1; 3} u b={—6; 3; —9}. ¥YcranoBuTh, Kaxoil U3 HUX
AJINHHEe JpPYroro M BO CKOJBKO pas, o4 o
KaK OHM HalpaBJeHbl — B OfHY WJH B '
IPOTHBOIOJIOKHEIE CTOPOHHI. A

777. Onpefenutsh, IpH KakKuX 3Ha-  p !
UeHUAX &, P BeKTOpH @=—2i -+ 3f - Pk !
H b=ol—6j-}- 2k xonauHeapHHL. 1

778. TIpoBepuTh, 4TO YETHIPE TOUKH ip
A@3; —1;2), B(1; 2, —1), C(—1; I; /G ¢
—3), D(3; —5; 3) cayxkaT BepIIHHA- A =%

MH Tpalelyq.

779. Jann Touku A (—1; 5; Puc. 45
—10), B((G, —7, 8, C(2; 2
—7) u D(5; —4; 2). Tlposeputb, uto BeKkTOps AB 1
CD xoanuueapHsl; yCTaHOBHUTH, KAaKOH H3 HHX JAJHHHee
JPYTOr0 U BO CKOJbKO pas, KaK OHA HampaBjeHbl—B OAHY
HJAU B IIPOTHBOIMOJONKHBIE CTOPOHHL

780. Haiitn opr Bektopa a={6; —2; —3}.

781. Hafitn opT BekTOopa @={3; 4; —12}.

782. Onpejenuth MOAYJH CyMMbl H Pa3HOCTH BEKTOPOB
a={3; —5; 8} u b={—1; 1; —4}

783. Jlano pasnoxenue BekTopa € no OGasucy i, j, k:
¢=16i—15j - 12k. Onpenenntb pas3jioxeHHE IO 5TOMY XKe
0asucy BexTopa d, NapajsieJIbHOTO BEKTOPY € M IIPOTHBO-
MOJIOXKHOTO ¢ HUM HanpaBJIeHHsi, NIPH yCJIOBHH, 4TO | d|=T75.

784. IlBa Bektopa a@={2; —3; 6} u b={—1; 2; —2}
NPUJIOKEHBl K 0iHO# Touke. OnpenennTb KOODAHHATHI BEK-
TOpa €, HanpaBJeHHOrO MO OHCCEKTpHCE YIVIa MEXKAYy BeK-
Topamu @ v b, npu ycaosuu, uro |¢|=3} 42.

785. Bekrtopet AB={2; 6; —4} u AC= {4; 2; —2} cos-
najalT co cropoHamu tpeyrodeHHKa ABC. Onpeaenuts Ko-
OpAMHATHL BEKTOPOB, NPUJIOKEHHBIX K BepIIHHAM TpEyroJb-
HUKa M COBHAjalomiux ¢ ero meauanamu AM, BN, CP.

786. Hokasatb, uTO e€cJH P U —Kakue yrojgHo He-
KOJIJINHeapHble BEKTOPbI, TO BCSAKHI BEKTOp, Jexalull B HX
IVIOCKOCTH, MOXKeT ObIThb NpejcTaBieH B BHAe a=op-Pg.
Jokasatb, 4To yuciaa o M [ OAHO3HAYHO ONpeje/sIoTCSA
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BekTOpaMH &, p M ¢. (IlpeactaBjieHHe BeKTOpa @& B BHJe
a == ap--Bq HasbiBaeTcsl pa3/oKeHHeM ero no 6asucy p, g,
YHCJIa o ¥ B HA3BIBAIOTC S KOS(QHUIHEHTAMH STOTO PA3JIOKEHH. )

JdoxkasatennpcTno*). [Ipusegem BekTOpH @, P H § K obieMy
Hayajy, Kotopoe oGo3raunM Oyksoii O (puc. 46). Kowneu Bexrtopa a
o6osnauum Oyksoii A. Uepes Touky A
nposejeM NpPAMYI0, TNapasljiedbHYI0 BEKTO-
py g. Touky mnepecederusi sTof npsaMoii ¢
JIHHUEHR JelcTBHSA BeKTOpa p 0003HAYMM
yepes AP' AHaJoTHYHO, INPOBOASI uepe3
Touky A TpsiMylo, napajiiebHYI0 BEKTODY
P, TOJYyYHM B NEPECEUCHHH C JUHHER nei-
5. CTBHSI BeKTOpa g TOUKY Ag.

g Ilo mpaBusly mapaJiejiorpaMma IoJay-
THM
a=04=04,4-04,. H

Tax xax sektTopsl OA, m p Jexar Ha oanoff npamol, To Bekrop UA,
MOXET OBiThb TOJyYeH YMHOMKCHHEM BEKTOpa P Ha HEKOTOpOe YHCIO o

O4p,=ap. 2
AHanoruyHo
OAp = Bq- &)

U3 pasencrs (1), (2) u (3) moayuaem a=ap--fg. Tem camem
BO3BMOKHOCTb TPeOYEMOro pasJiok2HHs JoKasaHa. Ocraercsi p0KasaTb,
yTO K03(pQHIUEHTH ¢ U [ 5TOro pasjoKeHus ONDENEISIOTCS OLHO3HAUHO.

ITpeano/ioKuM, YTO BEKTOD @@ MMEET XBA Pa3JIOXKeHUS:

a=op-Pg, a=o'p4-p'q
W, Hanpumep, &' # o.. BHUHTad NOUJIEHHO OAHO H3 APYTOro, MOJyuaeMm
p—p’
. q.

o —

(@' — ) p+-(B'—B) g=0 unn p=

Ho 310 paBeHCTBO 03HauaeT KOJIHHEADHOCTL BEKTODOB P M {, KOTOpEHIE,
ONHAKO, 110 YCJOBHIO SBJSIOTCA HEKOJIHHeapHbIMH. CrieJl0BaTeJbHO,
HEDABEHCTBO &' 7 o0 HEBO3MOXKHO. AHANOrMMHO JOKasblBaeTcst, YTo
HeBO3MOXKHO HepaBeHcTBO P #% 8. Takum ofpasom, a'=a, ' =8,
T. €. ABYX pa3JUuHHX pa3JoXKeHuH OAMH H TOT e BEKTOD HMeTh He
MOXKET.

787. Ha mjockoctu pgaHel jpa BekTopa p={2; —3},
g=1{1; 2}. Haifiru pasnoxenue pektopa a={9; 4} no Ga-
eucy p, 4.

788. Ha naockoctd paHel Tpu BeKTopa @ ={3; —2},
b={—2; 1} u ¢={7; —4}. Onpenenurb pas/oxeHue Kak-
JAOrO0 H3 3THX TpeX BEKTOpPOB, NpHUHHUMAsi B KauectBe 6a-
auca ABa JpyTHX.

*) 3anaun 786 m 792 cywmecTBeHHB! JAJf [PAaBHABHOTO NOHHMAHHA
OCTaJNBHHIX 3ajad4. Pewenne nepsoifi M3 HUX 34€Chb NPHUBOLHTCH MOJ-
HOCTbIO,
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789. Hambl Tpu BekrTOpa a=={3; —I1}, b={l; —2},
¢={—1; 7}. Onpemesutp pasJiokeHHe BEKTOPa P =a -}
+b ¢ no Basucy a, b.

790. Ilpunumas B KauecTBe 0asuca BeKTOpH AB=b

n AC = ¢, coBnajamline co CTOPOHaMH TpeyrojbHuka ABC,
ONpEAENUT, pasjioKeHHe BEKTOPOB, MPHJOKEHHBIX B Bep-
IIMHAX TPeyroJbHHKA M COBNANAIOUIHX C €ro MejuaHaMH.

791. Ha njockoctn passl gerelpe ToukH A (l; —2),
B(2; 1), C(3; 2) n D(—2; 3). Onpenenurb pas/oxeHHe
BektopoB AD, BD, CD u AD - BD -+ CD, npuHumas B Kaye-

crBe Gasuca sektopet AB u AC.

792, [oxasath, u4TO €CJH P, § W F—Kakue YrojHO
HEKOMIIJIaHADHbIE BEKTOPHL *), TO BCAKHH BEKTOp @ Mpo-
CTpaHCTBA MOXeT ObiTh TpeACTaBlIeH B BHIAE & =ap -+
+Pg -+ yr. Hoxkasatb, 4To yncaa «, f, y OXHO3HAUHO onpe-
JendioTcss BekTopamu a, p, @ u r. (llpencrasnenue Bek-
Topa @ B BHIe a-=—=op--Pg-+-yr HasbBaeTCcs pasiaoxe-
HueM ero mo Gasucy p, g, r. Uucjaa a, B u y HasbiBawrTcs
KO3(h(pHUIHEHTAMH 5TOr0 Pa3JOXKEHU.)

793. lanel TpH BekTopa p=1{3; —2; 1}, g ={—1; 1, —2},

={2; 1; —3}. Halitn pasnoxenue Bekropa ¢ = {11; —6; 5}
no Oasucy p, ¢4, r.

794, Jlanmbl ueThipe BeKTOpa @ ={2; 1; 0}, b={1; —1; 2},
c=1{2; 2, —1} u d={3; 7; —7}. Onpenenutb pasyioxeHue
KaxJAOro M3 3THX YeThIpeX BeKTOPOB, NPHHHMAas B KadecTBe
Dasuca TPH OCTAJNbHBIX.

§ 31. CxanspHoe npom3BeJeHHE BEKTOPOB

CransipHBIM NpOH3BEACHHEM [BYX BEKTODOB HA3BIBACICH UMCIIO,
paBHOE NIPOH3BEAEHHIO MOAYJell STHX BEKTODPOB Ha KOCHHYC yrJa MeXAy
HHMH.

CxanspHoe IpOM3BEAEHHE BEeKTOpoB @, & o6o3HauaeTcs CHMBO-
JoM ab (TOpSANOK 3amucH COMHOXHTeNEH Ge3pasnuueH, T. €. ab=ba).

Ecan yroa Mexny sektopamu @, b oGo3HauuTh uepes ¢, TO MX
CKaJfgpHOE IPOM3BELEHHE MOXHO BBIPasHTh (GopMyJoit

ab=|al|b|-cosq. ()
Cxansiproe npoHsBejeHHE BEKTOPOB @, b MOXHO BHIPA3UTh TakKe
dopMyIoi
ab=|a|-np, b, wm ab=|b|-np,a.
Hs dopmyam (1) crmenyer, uro ab >0, ecanm @—octpuft yrod,
ab <0, ectn @—rtyno#t yrod; ab=0 B TOM H TOJBKO B TOM CJydae,

*) Tpu BekTOpa Ha3biBAlOTCA HEKOMMJIAHAPHBIMH, €CJHM LOC/AE HpH-
BeJeHHA K OCUIEMy Hauajly OHH He JIeXKaT B OAHOH IVIOCKOCTH.
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KOrZia BeKTOpHl @ ¥ b meprneHpukyaapHH (B uacTHOCTH, ab =0, ecan
a=0 umu b=0).

Cransipnoe Tpou3BefeHHEe (@ Ha3HIBAETCS CKaNSADHHIM KBajpaToM
BeKTOpa M o6GosHauyaerca cumpoJoM a2, Hs dopmyan (1) caexyer, uro
cKaJspHel KBajpaT BEKTOpPa paBeH KBaApAaTy ero MOAYJf:

al=|a|’
Ecan Bekrophl @ u b 3anaHbl CBOMMH KOOpDAHHATAMH:
a={Xy; Yy; Z4}, b={X,; Yy; Za},
TO HX CKajJsipHoe NpPOM3BECHHE MOXKeT OhThb BHIYHCJAEHO NO (hopMmyJae
ab=X X+ Y Y+ 2:Z,.

OTCIO}Ia craenyer HeOGXOHMMOE H JOCTATOYHOE YyCJAOBHE NEPNEHAHKY-
JIAPHOCTH BEKTOPOB:

X1 Xa-L Y Vot 2,2, =0.
Yroa P MEXIY BEKTOPaMH
a={X1-; Yi; Zy} n b={X2; Yo Z,}
ab
[alT8]
X1X2+Y1y2+2122
VXitri+zaV xi+viva

Ipoexuns npoussorsHoro Bekropa § ={X; ¥; Z} Ha xakyio-uabyns
ochb u omnpepesasiercs GopmyJoh

np,S = Se,

naerca ¢opmynoit cos p= , HJIH B KOOpAHHATaX

cosp=

rie e—eJuHUYHBIA BeKTOp, HamnpasjeHHHH no ocw 4. Ecan jpasy
yrasl o, f, y, Koropsie ocb # cOCTasifeT C KOOPAMHATHBIMH OCSIMH,
10 e={cosa; cosf; cosy} H JIJA BHIYMCJICHHA NPOEKIUM BeKTopa §
MOXKET CJIyKHTb (opMy.ia

np,S=Xcosa-+Y cos B-+Zcosy.

795. BexTopel @ u b ofpasyior yron ¢ = 2n/3; 3Has, 4TO
ja|=3, |b|=4, Boiuucaurs: 1) ab; 2) a* 3) b* 4) (a -+ b)*
5) (3a—2b) (a-2b); 6) (a—b)*; 7) (3a+2b).

796. BexkTtoprt @ u b B3aUMHO NepPIEHAVKYJSDHBI; BeK-
TOp ¢ 0Gpasyer ¢ HUMH yIJIB, paBHHle 7/3; 3Has, 4To |@|=
=3, |b|=5, |c|=38, Buuucaure: 1) (3a—2b) (b 3c);
2) (@+b-+c¢)* 3) (a+2b—3c)?.

797. HokasaTth chnpaBelJIUBOCTE TOXAecTBa (@ -+ b)* -+
+ (@a—b)*=2(a*+-b% u BHACHHUTL €ro TreoMeTpHYECKHH
CMBICJI.

798. Hoxazatp, uro —ab< ab < ab; B Kakux cayyaax.
3[1eCb MOMKET HMeTb MecTO 8HaK paBeHCTBa?

799. Cuyuras, uTO KaKIbifl H3 BEKTOpOB &, b, ¢ oTau-
4eH OT HyJsl, YCTaHOBHThL, NPH KaKOM HX B3aUMHOM pac-
MOJIOXKEHHH CIpaBejJ/iHBO paBeHcTBO (Ab)c=a (bc).
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800. [aunl exuHuyHbE BeKTOpH @, b M ¢, y@OBIeTBO-
psiioliye  ycaoBHIO @+ b4 ¢==0. Bruuncaure ab - bc +ca.

801, [danel BeKTOpHl @&, b H ¢, YAOBJETBOpSiOIKE
yenosuio @+ b-+c¢=0. 3naa, uro [a|=3, |[b|=1
¥ |¢|=4, Boudcauts ab -} bc-ca.

802, BekTopel @, b, ¢ nonapHo 06pasyT IApyr ¢ Apy-
roM YIJB, Kax[bli M3 KOTOpeIXx paBeH 60°. 3Has, urto
jal=4, |b|=2 u |c|=6, onpegeautb MOAYJb BeKTOpa
p=a-+b-+tc.

803. [Hamo, uro [a|=3, |b|=5. Onpegeaurs, npu
KakoM 3HayeHHH o BEKTOpHl @ -i-ub, a—ab GylyT B3aHMHO
NepTEeH VK yJIsi DHEL.

804, Kakomy ycaoBHIO JO/KHBL YJAOBJETBOPATL Bek-
Topel @ u b, 4T0GH! BEKTOp @ -+ b Obl1 NEPHEeHLHKYJIAPEH
K BekTopy a—b.

805, [Hoxasath, uTO BeKTOp p ==b (ac)—c (ab) nepneu-
JUKYJIsipeH K BEKTODY 4.

806. JlokasaTh, YTO BEKTOD p:b-—‘-’——(‘%ﬂ- nepreH/u-
KyJsipeH K BEeKTOpy &.

807. Hauer BekTopel AB=8& u AC=¢, coBnajnamwuiie
co cropoHamu TpeyroapHuka ABC. Haiitu pasnoxenue
BEKTOpa, NMPHJOCKEHHOI0 K BepiinHe B 5TOro TpeyrojbHuka
U cOBNajawmero ¢ ero swicorol BD no Gasucy b, c.

808. Bextopel @ u b obpasyioT yron ¢ = n/6; sHas, 4TO
|a|=V'3, |b|=1, BbluucauTb yronm o MeXay BeKTOpaMH
p=a-+byu g=a—>.

809, Beruucaurtp Tymo# yroJ, o6pasoBaHHLIA MeJIUaHAMH,
NPOBEAEHHbIMH H3 BEpLIMH OCTPBIX YIVIOB PaBHOGE]PEHHOrO
IPSMOYTOJILHOTO TPeyroJbHHKA.

810. OnpeneauTh reoMeTpHYecKOoe MeCTO KOHIIOB mepe-
MEHHOr0 BEKTOpa X, €CJAH ero HadaJo HaXOAWTCH B AaHHON
TouKe A M BEKTOP X YAOBJETBOPSET YCJOBHIO X@=a, Tje
a—JaHHBIH BEKTOp M O.— JaHHOE YHCJIO.

811. OmpeneJuTb IeOMETPHYECKOE MECTO KOHIIOB Mepe-
MEHHOrO BeKTOpa X, €C/IM ero Hayajo HaXOLHTCH B AaHHON
TOYKe A U BEKTOP X YAOBJETBOPSiET YCJOBUAM X@ = 0O,
xb=0, rie @, b—janHEle HeKOJUIMHEapHBIE BEKTOPH H o,
p— nauHEle yHCaa.

812, Jlannl BekTOphl @ ={4; —2; —4}, b={6; —3; 2}.
Buuucaute: 1) ab; 2) Va¥; 3) Vb 4) (2a—3b) (@ - 2b);
5) (@+b)*; 6) (a—b)*

813, DBruucauth, Kakylo paborTy NPOM3BOAUT CuJa
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f=1{3; —5; 2}, xorna ee ToYKa NpPUJIOKEHHS TIepEMELIAETCS
13 Hauaja B KOHel BeKTopa §={2; —b; —T7}*).

814. Haum touku A(—1; 3; —7), BQ; —1; 5 u
C©, 1; —b). Brpmucaumtn: 1) (24B—CB)(2BC -+ BA);
2) V,’q_B_z; 3) V,—q'?z; 4) HalkTH KOOpAMHATHL BEKTOPOB
(AB-AC)BC u AB(AC.BC).

815. Bouncantb, Kakylo paGoTy [pPOMSBOAHT CHJIA
f={3; —2, —b}, Korza ee TOUKa NpHUJOXKEHHS, IBUTasiCh
npsiMoJIMHeliHO, mepememaercs u3 nosoxenua A (2; —3; 5)
p nojioxenne B (3; —2; —1).

816. Hanmr cuael M={3; —4; 2}, N={2; 3; —5}
u P={—3; —2; 4}, npujoxeHHble K OAHOH Touke. Br-
YHCJHTD, Kakyio paboTy NDOM3BOAMT PpaBHOAEHCTBYIOWIAs
3TUX CHJ, KOPJd €e TOYKAa MpPHJONKEHHUs, ABUrasich IIpAMO-
JauHeiHo, nepemeinaercs K3 nogoxenus M; (5; 3; —7)
B nojoxesue M; (4; —1; —4).

817. Iaubl pepmHbl yerthipexyroapHura A (1; —2; 2),
B(l; 4, 0, C(—4; 1; 1) u D(—5; —5; 3). Hokrasarsb, uto
ero auarcHand AC u BD B3auMHO DepHEHIHKYJISIPHEHL.

818. OnpenenuTh, OPH KAKOM 3HaUeHHH o BEKTODH
a=0i—3f+2k u b=i-+2j—oak B3aNMHO NepHEHIUKY-
Ji5i PHEL.

819. Broiyucaute KOCHMHYC yraa, O6pPa3oBAHHOTO BEKTO-
pamn @ =1{2; —4; 4} u b={—3; 2; 6}.

. 820. [lannl BepuMHel TpeyrosbHuka A (—1; —2; 4),
B(—4; —2; 0) u C (3; —2; 1). Onpenenutsb €ro BHyTpeHHHH
yroa npu Bepuiuse B.

821. [lauel BeplwmuHsl TpeyrojbHuka A (3; 2; —3),
B(5; 1; —1) u C(1; —2; 1). Onpezenutb €ro BHeMWHU}
yros npu Bepmuze A.

822, BouucauB BHyTpeHHME YIVIHL TPEyroJibHHKa ¢ Bep-
wunamu A (1; 2; 1), B(3; —1; 7), C(7; 4; —2), ybenurbes,
YTO 3TOT TPEYroJbHHK paBHOGE]PEHHLIH.

823. Bekrop X, KoJulHHea pHbIl BeKTOpY @ ={6; —8; —7,5},
o6pasyer ocTpbii yron ¢ ocbio Oz. 3Has, uto |x|=050,
HaliTH €ro KOOpAMHATHI.

824. HaiiTu BekTOop X, KOJJIMHEAapHHIt BEKTODY & ==
={2; 1; —1} u yROBJETBOPSIOWHIA YCJOBHIO X@&=3.

825, BekTop X, NepHeHIUKYJAPHHI K BeKTOpaM @ =

%) Ecnn sexTop f M306paxaeT Cuay, TOUKAa NpPHJIOKEHHS KOTOpOH
nepeMelaeTcs M3 HauajJa B KOHEH BEKTOpa §, TO pabora w STOH CHJb
onpejensiercs paBeHCTBOM
w=fs.
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= 3{4-2/4-2k u b=18i{—22f—5k, obpasyer ¢ oceio Oy
tyno#t yroa. Halitu ero koopaunatsl, 3Hasi, uro |X|=14.

826, Hafitn BexTOp X, 3Has, 4TO OH NEePHEHAWKYJspEH
K BekTopam a={2; 3; —I} u b={l; —2; 3} wu ynosJe-
TBOPSET YCJAOBHIO X (2{ — j - k) = —6.

827. [lamnl BekTOpH a={3; —1; 8} u b={l; 2; —3}.
Hafitu BeKTOp X NpH VCJOBHH, YTO OH HepleHIUKYJAspeH
K ocu Oz wu yRoBsierBopsieT ycjoBusM xa =9, xb=—4.

828. Jlaubl BeKTOpH @=2i—j--3k, b=i—3j+2k u
¢=3i+ 2j—4k. Haiitu BeKTOp X, yZOBJETBOPSIOWIUH yCJIO-
BUAIM X@ = —b5, xb=—11, xc=20.

829. Hafitu npoeknuio BeKTopa §=={4; —3; 2} Ha ocb,
COCTEBJSIOULYI0 € KOODAMHATHBIMM OCSIMH paBHBIE OCTDHIE
YIJIBL.

830. Hafitu npoexumio Bextopa s={V'2; —3; —5} na
OCb, COCTaBJAWUYI0 ¢ KOOPAHHATHEIMU ocsivi Ox, Oz yrawi
a=45°, y=060° a ¢ oceio Oy—ocTpuiil yroa f.

831, auw tourn A (3; —4; —2), B(2; 5; —2). Ha#itu
npoexnuio BekTopa AB Ha oCcb, COCTABJASIIOMIYIO € KOODAM-
HatepiMy ocaMu Ox, Oy yrast a==60° B=2120°, a ¢ ochwo
Oz—tyno#t yroa y.

832, Brmuucsautbh npoeKnuio BeKTOpa @ = {5; 2; 5} Ha och
BekTOopa b={2; —I1; 2}.

833. Hasmel BekTOpPH a@=3i—6/—R, b=i-+4j—5k
u ¢=231—4f-12k. Buyucaurs np, (@ -+ 8).

834, Jlanbl sekTopn a=={1; —3; 4}, b={3; —4; 2}
u c={—1; 1; 4}. Brruucauts 0pp..@.

835, auel pertopsl @ =—2%+j-4+k, b=i+5/ n ¢=
== 4i - 4f —2k. Brruucauts np, (3a —2b).

836. Cuna, ompenensemas BekTopom R={l; —8; —T7},
pasjioxeHa [0 TpeM HaOpaBJeHHSAM, OJHO U3 KOTOPHIX
3aJaH0 BEKTOpoM @ =2i--2f--k. Hafitu cocrasmswouyio
cHJBI R B HanpaBJeHHH BEKTOPA @.

837. Hauel toukn M (—b; 7; —6) u N (7; —9; 9).
Bouncaute npoekunto Bektopa @={l; —3; 1} Ha ocb Bek-
Topa MN.

838, Jlaner Touku A (—2; 3; —4), B (3; 2; 5), C(1; —1; 2),
D(3; 2; —4). Buuncaurs npz5A4B.

§ 32. BekTopHoe npoHM3BeeHHE BEKTOPOB

BekTOpHRIM NpPOH3BEACHNEM BEKTOpa & Ha BeKTOp b Ha3uBaeTcA
BeKTOp, 0003HauaeMeld CHMBOJIOM {@b] n onpeneaseMbifi CJEAYIOMUMH
TPEMA YCJIOBHAMH:
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1) moayns Bexktopa [ab] pased |af:{b|sin¢, rie @—yron
MEXJy BeKTOpaMu @ H b;

2) Bektop [ab] nepnenjMKyJsipeH K KaKIOMY H3 BEKTOpPOB & H b;

3) HampaBieHue Bektopa [ab] coorBeTCTBYeT «HpaBHJY MpaBoM
pyKu». IDTO O3HauaeT, uTO €CAH BEKTODH @, b u [ab] npuBejeHn
K ofimeMy Hauyajdy, TO BeKTOp [ab] nomkeH GHTHL HanpaBJdeH Tak, Kak
HanpaBJeH cpPeAHHH INaJjell npaBoH PyKH, GOJbIIOH najel KoTOpoll Ha-
NpaBJeH IO NepBOMY COMHOXKHTENO (T. €. IO BEKTOPY @), a YKasaTelb-
HBIH — [0 BTOpoMYy (T. €. 1O BexTopy b).

Bexropuoe npou3BejleHHe B3aBHCHT OT INOPSIKA COMHOXUTeJef,
HMEHHO:

[ab]l =— [ba]).

Mozynb BextopHOro mpomussejeHHst [@b] pased mnomazu S napadi-
JieJlorpaMma, IOCTPOEHHOTO Ha BeKTOpax @ H b

{{ab]|=S.
Camo BEKTOPHOE IIPOM3BeJeHHE MOXKET OHTh BhHIpaxeHo ¢opMyJoR
[ab] = Se,

rile e -—OpT BEKTOPHOI'O IPOM3BejeHHs.
BerTopHoe nponsBejaeHune [@b] obpallaercas B HYJb TOI'JA H TOJNBKO
TOr'Rd, KOrZa BeKTOPH @ ¥ b KojauHeapHel. B uactHoctH [aa]=0.
Ecap cucteMa KOODAMHATHBIX OCelf npaBast B BeKTopel @ u b 3a-
JaHBl B 3TOHM CHCTeME CBOHMH KOOpPJAUHATaMu:

a—‘:{Xﬁ Yi; Zl}r b={X2; Yﬂ; 22}7
TO BEKTODHOE INPOH3BEJEHHE BEKTODa @ Ha BeKTop b onpenenserca
tdopmynok

Y Zi], Xl'zi,xiy1
A I o LR B |
HJIn
i j kR
[ab]=|X; Y; Zi.
Xy Yy Zy

839. Bektopsl @ u b obpasywor yron ¢=mn/6. 3Haf,
yro |@}=06, |b|="5, Bhuucauts |[ab]|.

840, Hauen |a|=10, |b|=2 u ab=12. Bouucaurp

abl|.

Ik 8]4I1. Hausi: |@|=3, |b}=26 u |[ab]|=T2. Buwun-
cauTh ab.

842, BexTope @ u b B3aUMHO MepHeHAMKYJAPHHL. 3Had,
uto |@|=3, |b|=4, BHUUCIHTL:

1) |[(a+b)(@—b)]]; 2) |[(3a—b)(a—2b)]|.

843. Bektopnt @ u b o6pasyior yroa ¢==2n/3. 3Had,
yto |a@|=1, |b|=2, BEUHUCIHTD:

1) [ab]%; 2) [(2a-+b) (@-+2b)]% 3) [(a-+3b) (3a—Db)]™

844, Kaxomy ycJOBHIO JOJUKHBL YIOBJIETBOPATH BEK-
TOpPHl @&, B, YTOOLI BeKTOpHl @48 B a—O& Obliu KOJH-
HeapHbI?
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845. Jokasatb ToxzectBo [ab]?--(ab):=ah?.

846. [okasats, uT0o [ab]®< a®b®; B KaKOM ciyyae 31ech
fyAeT 3HAK paBeHCTBA?

847. [lanbl npOW3BOJbHBIE BEKTOPHM p, ¢, F, n. Hoka-
3aTh, 4TO BeKTOpe a=[pn], b=[qn], ¢=[rn] xomnaa-
HapHbl (T. e., OyAyuYH npHBefieHH K oOWleMy HadaJay, pac-
NoJIaraloTcss B OJHOH HJIOCKOCTH).

848. Bexktopsl @, b W ¢ yLOBJGTBOPAIOT YCJOBHIO
a+b+c=0. Idokasars, uto [ab]=[bc]=]ca].

849. Bextoprl @, b, ¢ U d cBsI3aHE COOTHOMIEHHSIMH
[abl=]cd], [ac}=[bd]. Noka3aTb Ko/MIHHEaPHOCTH BEKTOPOB
a—d u b—c.

850. auel Bektopnt a@={3; —1; —2} u b={I; 2; —1}.
Hafitn xkoopiupaTel BeKTOpHBIX npousBeienni: 1) [ab];
2) [(2a+-b) b]; 3) [(2a—b) (2a+b)].

851, Hauwet Touku 4 (2; —1;2), B(1;2; —1)uC(3; 2; ).
Hafitn xoopaunaTel BeKTOpHHX npoussenenuii: 1) [ABBC];
2) [(BC—-2CA)CB]. :

852, Cuna f={3; 2; —4} npunoxena K Touke A4 (2; —1; 1).
OnpeneiTe MOMEHT 3TOH CHJIBI OTHOCHTENBHO Hayaja Koop-
LuHAT *),

853. Cuna P={2; —4; 5} npuaoxkeHa K TOuKe
M,(4; —2; 3). Onpepe/UTb MOMEHT 3TOH CHJB OTHOCH-
TeJqbHO TOoukH A (3; 2; —1).

854. Cuta Q=1{3; 4, —2} npuroxeHa K Touke
C(2; —1; —2). OnpesesuTh BeJMHUHHY M HaNpPaBASOUIHE
KOCHHYCHI MOMEHTa 3TOH CHJIBI OTHOCHTEJBHO HayaJa Koop-
IHUHAT.

855. Cuna P={2; 2; 9} npunoxena K Touxe A (4; 2; —3).
OnpesiennTh BEJMYHHY H HaNpaBJ/ISICUIHE KOCHHYCHI MOMEHTA
3TOH CHJBI OTHOCUTENBbHO Touku C(2; 4; 0).

856, Jlannl Tpu cuanl M={2; —1; —3}, N={3; 2; —I1}
u P={—4; 1; 3}, npunoxkensble Kk Touke C(—I1; 4; —2).
Onpegeautb BeIHYHHY H HaNpaB/siOm{He KOCHHYCH MO-
n/alema paBHOJeHCTByIOIEl STHX CHJ OTHOCHTENBHO TOYKH

2; 3; —.

857, Haunl touru A (1; 2; 0), B(3; 0; —3) u C(5; 2; 6).
Briuncaure niomany Tpeyroasuuka ABC.

858. [Maus Bepmmubl TpeyroabHuka A (l; —I1; 2),
B((5; —6; 2) u C(1; 3; —1). Buunciute AJIUHY €ro BhI-
COTHI, ONYIEHHOH u3 BepluHbl B Ha ctopony AC.

*) Ecau BekTop f uzofpakaer cuay, NPH/IOKEHHYIO K KaKOH-HUGYAbL
Touke M, a BeKTOD @ HzeT H3 HekoTOpoH Toukk O B TOUKy M, TO
BeKTOp [a@f] nmpeacrapiser coGoli MOMEHT CuJBL f OTHOCHTENBHO ToukH O.
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859. BrluucauTth cuuyc yraa, o6pa3oBaHHOrO BEKTOpaMH
a={2; —2; 1} u b=1{2; 3; 6}.

860. Bextop &, nepHeHAMKYJADHBLIH K BeKTOpaM & ==
={4; —2; -3} u b={0; 1; 3}, obpasyer ¢ ocwio Qy
Tynoll yros. 3Has, uto |x|=26, HaliTH €ro KOOpPAMHATHL

861. BexTop m, neprneHiukyJsapHBH K ocu Oz H K Bek-
Topy a={8; —15; 3}, obpasyer ocTphlii yroa ¢ ocbio Ox.
3uas, uto |m|==51, HaliTH ero KOOpAHHATHI.

862. Ha#fith BekTOp X, 3Haf, UTO OH MNEPHNEHAHKYJSIpeH
K BexTOpaM a@={2; —3; 1} =n b= {1, —2; 3} u ynosje-
TBOPSIET YCJIOBHIO x(i+2j 78) = 10.

863. /[lokasaTh TOXAECTBO

(3 m3 + n)(E + mg + nd) — (I -+ mym; + nyny)* =
= (M, — Myhy)? + (I —1i1,)% - (Lmy — Lymy)2.
Yxasaunude. Bocnoan3osarbes TOXKJIECTBOM 3ajaud 845,

864. Janu BekTophl @={2; —3; 1}, b={—3; 1; 2} n
¢={1; 2; 3}. Bouucaute [[ab]c] u [a[bc]].

§ 33. CmewaHHo® npousBelieHNe TPeX BeKTOPOB

Tpofikoli BeKTOPOB Ha3BIBAIOTCH TPH BEKTOPa, €CaH YKasaHo, Kakoff
H3 HHX CUMTaeTCs NeDPBEIM, KaKOH BTOPHIM H Kakoff TperbuM. T poiiky
BEKTOPOB 3alHCHIBAIOT B NOPSjKe HyMepallH; Hanpumep, sanuce @, b, ¢
03HayaeT, YTO BEKTOD & CUHTAETCS IEPBLIM, D —BTOPHIM, C-—TpPETHHM.

Tpofika HeKOMIIaHAPHLIX BEKTOPOB @&, b, ¢ HasbIRaeTCsl NpaBoii,
€CJIM COCTABJIAIOUIME ee BEKTOphl, GYAyuYH NpHBEAEHH K ofilemy Hauagy,
pacnojiaralorcsl B NOpAjKe HyMepallH# AHAJOTHYHO TOMY, KaK pacnoJio-
JKeHbl GOJIbIIOH, yKasaTeAbHbll H cpeARHH manspusl npasoét pykud. Ecau
BEKTODH @, B, ¢ Dacro/OXKeHbl. aHAJOTHUHO TOMY, KAaK PacHoJOXKeHs
6oabinof, yKasaTeNIbHHH M cpejHHMH najbub! JeBofi pPyKH, TO TpOHKa
STHX BEKTOPOB Ha3bIBaeTCs JIeBOH.

CMelIaHHBIM TIPOH3BEJEHHEM TpeX BEKTOPOB a4, b, ¢ HaswBaerca
YHCJIO, PABHOE BEKTODHOMY NPOH3BEAEHHUIO [aD], YMHOKEHHOMY CKaJsfipHO
Ha BeKTOp ¢, T. . [ab] c.

Hmeer mecto toxpectBo [abl ¢ =a [bc], BBUAY uero paa o6o3Ha-
uyeHHs CMEWIAHHOro npousseleHHs [ab] ¢ ynorpebaserca Gosee npocToil
cumpost abc. Takum o6pasom,

abc=|[ablc, abc=a [bc].

CMemanHoe npouseeneHHe abe paBro of6reMy napasierenunens,
NOCTPOEHHOrO Ha BeKTOpax @, b, ¢, B3ATOMY €O 3HAKOM ILIOC, €caH
Tpofika abce npasas, H CO 3HAKOM MMHYC, €CJIH 5Ta TPoHka <nepaf. Ecau
BekTOpHl @, b, ¢ KOMIIaHapHbl (M TOILKO B 3TOM CJAydae), CMEmIaHHOe
nponssejenne abc paBHO HyJIO; WHAYe FOBOPs, PaBEHCTBO

abec =0

€CTh HeoBXojHMMOe H JOCTATOYHOE YCJOBHE KOMIJIRHAPHOCTH BEKTO-
pos @, b, c.
Ecan BexkTOpH @, b, ¢ 3ajlaHbHl CBOMMH KOOpPAHHATaMH:

a={Xg; Y1, Zi}, b={Xy; Yi; Z3}, c={Xs; Vg; Zs}s
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TO CMEIUaHHOEC NPOH3IBEJCHHE abe onpenenasercs q)opMleOﬁ
Xy Yi Zy
X, Yy Z,
Xy Yy Z

HanomuuM, YTO cHCTeMa KOODJAMHATHBHIX oOCeH IpeAnoJjaraercsd mpas
BOlf (BMecte C TeM sIBJiseTcss NMpaBoH H Tpofika BekTOpOB I; J, K).

abec =

865. Omnpenenuts, Kakoi fABasieTca Tpofika a, b, €
(ipaBoi uJau JeBOH), ecJy

)a==k, b=i, ¢c=J, 2)a=i, b=k c=],
3 a=j, b=i, c=k, 4 a=it+J b=j, c=Ek
5) a=i+j, b=i—j, c=];
6) a=i+j, b=i—j, c=k.

866. Bextopn @, b, ¢, obpasyiomue mnpaByio
B3aUMHO TepNEeHANKYJspHBL. 3Had, 4ro |@|=4,
|¢|=23, BuluncuTL abc.

867. Bektop ¢ nepneHAUKYJSpeH K BEKTOpaM @
yron Mexay @ u b pasen 30°. 3nad, uto |@|=6, [b]
| ¢|=3, BriuuCcauTL @bc.

868. okasatsh, uto |abc|<|a||b||c|; B KakoM cayuae
37ieCh MOXKET HMEThb MEeCTO 3HaK paBeHCTBa?

869. [okasatp toxnectBo (@-+8) (b-+c)(c-+a)=_2abc.

870. Horaszatb ToxjaectBO ab (c¢--Aia--pb)=abe, rae
A M p—KakKdHe yrofHo YHcJaa.

871. HdokasaTb, 4TO BeKTOpPH @, b, €, yAOBIETBOpSIOLIHE
ycaosuio [ab]-+[bc] -+ [ca] =0, kommiaHapHEL

872, JloxasaTh, uTO HeOOXOMMMBIM W  JAOCTATOYHLIM
yCJOBHEM KOMIJIAaHaPHOCTH BEeKTOpoB @&, b, ¢ sBasercsa
zaBucumoctb o +Pb -+ yc =0, rie no kpaliHeH Mepe OAHO
U3 gucen @, B, y He pPaBHO HYJIO.

873. anel BexkTopH a@={l; —I; 3}, b={—2; 2; 1},
¢=1{3; —2; 5}. Beryucaurs abc.

874. YcraHOBUTb, KOMIVIAHAPHBL JI BEeKTOpH &, B, ¢,
eCcJIu: :

1) a={2; 3; —1}, b={l; —1; 3}, e={1; 9; —11};
2 a={3; —2; 1}, b={2; 1; 2}, c={3; —I1; —2};
3) a={2; —1; 2}, b={l; 2; =3}, ¢={3; —4; 7}.

875, Hdokasatb, uro Touku A (l; 2; —1), B(0; 1; b),
C(—1; 2; 1), D(2; 1; 3) nexar B OfHOH IIOCKOCTH.

876. Brluncauth o0beM TeTpasApa, BEpIUHHEL KOTOPOro
HaxoasTca B Toukax A (2; —1; 1), B(5; 5; 4), C(3; 2; —1)
u D#4; 1; 3). '
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877. Hauwsl Bepmunn Tetpasgpa 4 (2; 3; 1), B(4; 1; —2),
C@®; 3; 7), D(—5; —4; 8). Haiitu anuny ero BHICOTHI,
ONyLEeHHOH M3 BepiuuHsl D.

878. O6weM Terpasgpa v==5, TpPU €ro BePUIHHB HAXO-
pares B toukax A (2; 1; —1), B(@3; 0; ), C(2; —1; 3).
Hafitu KoopauHaTH ueTBepTOH BeplIHHBI D, eciu H3BECTHO,
4yTO OHa JeXHT Ha ocd Oy.

§ 34. JBoiiHoe BeKTOpHOE NPOMU3BEXEHME

ITycts BekTOp @ yMHOXKaeTcs BeKTOpPHO Ha Bexktop b, mnocae uero
noJIyueHHbll BeKTOp [@b] yMHOXKaeTcsi CHOBAa BEKTOPHO HAa BEKTOp C.
B pesyawbraTe mosyuaercss Tak Ha3biBaeMoe JABOHHOE BEKTOPHOE IIPOH3-
BelieHue [[ab] ¢] (scHo, uto [[ab] ¢]—BekTop). VYMHOMKasA BEKTOD @&
BeKTOPHO Ha [bc], monyuum ABOKHOE BeKTOpHOe IpoH3BeseHue [a[bc]].

Boo6me rosops,

[lab] c] # [a [be]l.
JoKaXKeM, Y4TO MMEET MECTO TOXK[IECTBO
[[ab] c1=b (ac) —a (bc).

JdokazateabcTBO. BBegeM (1eKapToBy NpPSAMOYFOJBHYIO) CH-
cTeMy KoopauHat. UYUToObl O6JEryuTh BBIKJIZAKH, PAaclnooXKHM OCH KO-
OpJMHAT creluaJbHbIM 06pa3soM, a HMeHHO: ock Ox HanpaBHM N0 BeK-
TOpy @, ochk Oy MOMECTHM B IVIOCKOCTH BEKTOpoB @& u b (cuuras, uTO
BEKTOPHl @, b mpuBejeHn! K ofuieMy Hauady). B Takom ciyuae Gyrem
HMETb

a={X1; 0; 0}, b={Xy; Yy 0}, e={Xy Yy Z3}.
Teneps Haxoaum
[ab]={0; 0; X,Y,}, [lab] c]={— X Y, V3 X VX3 0}). (1)

C zpyroft CTOPOHHL,

ac=X;Xs, b (ac) ={X;X, X3 X;Y,X3; 0},
be=X,X3--Yo¥s a(be)={X1X, X34 X1Y,V3; 0; 0},
CnepfoBaTesbHoO,
b(ac)—a (bc)={— XiY,¥V3; X;V,X3; 0} @

Cpasuuas npaseie uactd dopmya (1) u (2), noayuaem
[[abl c]=0b (ac)—a (bc);
uTO B TPefoBaJOCh.

879. Hokasatb ToxaecTBO [@ [be]]= b (ac)—c (ab).

880. Pemntb 3agmauy 864, ucnosb3ysi TOXAECTBa, JAaH-
Hple B HauaJje 3TOTO naparpada, U TOXKIeCTBO 3ajauu 879.

881. Jlauet BepmuHbl TpeyroabHuka A (2; —1; —3),
B1; 2, —4) u C(3; —1; —2). Bruucautb KOOpAHHATHL
BeKTOpa /, XOJJHHEApHOTO C €ro BHICOTOH, ONYIEeHHOH
3 BepwHHBl A Ha INPOTHBONOJIOXKHYIO CTOPOHY, IIpH
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ycnoBuH, 4TO BeKTop kB ofpasyer ¢ ocbio Oy Tyno#t yros u
YTo ero Moayab pasen 2} 34.

882. Cunrasi, 4TO KaXKABIH H3 BEKTOpOB &, b, ¢ oTiuyen
OT HYJsl, YyCTaHOBHTb, NPH KaKOM HX B3aHMHOM DacioJio-
JEHWH CIpaBedInBO paseHcTBO [a [be]]=[[ab]c].

883. IokasaTp TOxZecTBa:

1) [a[bc]] +[b[ca]l +[c[ab]! =0;
2) lab][cd]=(ac) (bd)—(ad) (be);

3) [ab] [cd]-+[ac) [db]+[ad][bc] =0;
4) E[ab] [cd]] = ¢ (abd)—d (abc);
5) [ab][bc] [ca]l=(abc);

6) |a[aa[ab]l]]=a'b npu ycnoBuu, uTO BEKTOpH @
H b B3aHMHO NEPIEHIUKYJsIPHBI;

7 [afo [od]l) [ac] () —[ad] ee);

8) [a|b[cd]]l]=(acd) b—(ab)[cd];

9) ab]“‘[acjlz——([ab] acl)?=a* (abc)®;

10) [[ab] [bc]] [[bc] [ca]] [ca] [ab]] = (@bc)*;

11) (ab) [cd]+(ac) [db] + (ad) [bc] = a (bed);

12) (abe) (ade)=] aba ‘;’;‘;l.

884. Tpu HexoMmJaHapHHIX BeKTOpa @&, & M ¢ mnpuse-
IeHBl K ofleMy Hadganay. [lokasaTh, 4TO INIOCKOCTb, Hpo-
XOnsiHas 4epe3 KOHILI STHX BEKTOPOB, NePNEHAHKYJAPHA
K BekTOpy [ab]-[bc]H-[cal.



F'TABAS

YPABHEHHE NOBEPXHOCTH H YPABHEHMUSA
JIMHHUH

§ 35. ¥YpaeHeHHe nOBEPXHOCTH

YpaBHeHNeM JaHHOH NOBEPXHOCTH (B BLIGDAHHON CHCTEMe KOODIMHAT)
Ha3sblBaeTCsl TaKOe YPaBHEHHE C TPeMsl HepeMeHHBIMH
F(x, y, 2==0,

KOTOPOMY YAOBJIETBOPSIOT KOOPAMHATHI KaXKJAOH TOYKH, Jexauleii Ha 9Toil
NMOBEPXHOCTH, M He YROBJETBOPSIOT KOOPAHHATH HHKAKOH TOUKH, HE JiekKa-
el Ha Hell.

885. Hansl toukn M,(2; —3; 6), M, (0; 7; 0), M; (3; 2;
—4), M, @V'2; 4 —5), M, (1; —4; —5), M, (2 6; —/5).
YcTaHOBUTb, KaKHE M3 HHX JleXaT Ha [OBEDXHOCTH, OIpe-
JeJeHHOH ypaBHeHueM x%-y2--22=49, u Kaxue He JiexaT Ha
Hefi? Kakasi noBepXHOCTb oOmpeiesieHa JaHHBIM ypaBHEHHEeM?

886. Ha mnosepxnoctn x24-y*+2*=9 HafitTu TOUKY, W%
Koropoil: 1) abcuucca paBHa 1, opauHaTta pasHa 2; 2) aGcuuc-
ca paBHa 2, opAHHaTa paBHa 5; 3) abcumucca paBHa 2, amjidKaTa
paBHa 2; 4) opAnHaTa paBHa 2, ansidKara paBHa 4.

887. YcraHOBUTB, KaKie TeoMeTpHUYecKhe o0pasbl olpe-
IeJSIOTCS CJEAYIOUIMMH YpaBHEHMSIMH B JeKapTOBbIX  Ops-
MOYTOJIbHBIX KOOPIHHAT MPOCTPAHCTBA:

1) x=0; 2) y=0; 3) 2=0; 4) x—2=0;

5) y-+2=0; 6) z-+-5=0; 7) x2+y>-+22=25;

8) (x—2)2+ (y+3)%- ((e—5)2=49;

9) x2+4-2y2--322=0; 10) x2-+2y%-+3224-5=0;

11) x—y=0; 12) x-+2=0; 13) y—z=0; 14) xy=0;
15) x2=0; 16) yz=0; 17) xyz=0; 18) x*—4x=0;
19) xy—y*=0; 20) yz-+22=0.

888, Hanwmr gmee ToukH Fi(—c¢; 0; 0) m Fi(c; 0; 0).
BriecTnH ypaBHeHHE TeOMETPHYECKOTO MECTa TOYeK, CyMMa
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paccTOSHHH OT KOTOPHIX A0 ABYX JaHHHIX TOUEK €CThb BeJH-
YHHA TIOCTOAHHAdA, paBHasd 2a npud ycjaosuu a >0, ¢>0;
a>c.

Pemenune. OGosnaunm OyksoM M npOU3BOJIBHYIO TOUKY Ipo-
cTpaHcTBa, GYKBaMH X, y, Z—ee KOOpAMHATH. Tak Kak touka M momxer
3aHUMaTh Ji000e NOJOXKEHHEe, TO X, Yy H Z SBJIMIOTCS INePEMEHHEIMU
BeJIMYMHAMY; UX Ha3BIBAIOT TeKYIIUMH KOODAMHATaMH.

Toura M nexur Ha JaHHOH IIOBEDXHOCTH B TOM H TONBKO B TOM
cayyae, KOrAa

MFi+MFy=2a. (1

D70 ecTh onpejeNieHHe NOBEPXHOCTH; BHIPAXKEHHOE CHMBOJIHYECKH.
Bripasum MF; 1 MF, uepe3 TeKyuue KOODAMHATH TOYKH M:

MFi=V GT P8 ME=V G0 71 2.
IMopcraBum noayueHHble BolpakeHHss B paseHcetBo (I). Tem cammm
Mbl HalfieM ypaBHeHHe

Vet T2 +2+V r—o'+ 2+ 22 =2a, ®)
KOTOpOe CBfI3bIBAeT TEKyulHe KOOPAHHATH X, Y, 2. DTO H €CTh ypasHeHHe
JaHHOH NOBEPXHOCTH.

HefictBuTe/IbHO, M8 Kaxao# Touku M, Jaexaumeldi Ha jJaHHOH no-
BEPXHOCTH, BhINOJHSAeTcA YycjoBHe (1) u, cieloBaTelbHO, KOODAMHATH
Tako# Toukm GYAYT YAOBJETBODATh YpaBHEHHIO (2); AN KamAoH TOUKH,
He JexaumeH Ha IOBEPXHOCTH, ycaoBue (1) He GyAeT BHINOJHATHCH
¥, C€JIeIOBaTeJIbHO, €€ KOOpJIHHATLl He OyAYT YIOBJETBOPATH YpaBHe-
uuo (2). Taxkum obpasom, 3ajaua peuieHa; AajbHeHiUHe BBHIKJIALKA HMEIOT
1eJbI0 NPEACTABUTh YPaBHEHHE MOBEPXHOCTH B GoJliee IPOCTOM BHAE.

YenuuuM B ypaBHeHuu (2) neppeifi pajnKal:

V EF TR =2V GO,
BO3BeAs o€ uaCTH 3TOrO DABEHCTBA B KBaAPaT H DPaCKPHIB CKOOKH;
Oy YHM
K225y 2t =
=4a?—da VY (x— )2 F 2 22 42 —2cx |- B Y2} 22,

g
aV x—o)fFyPL2f=at—cx.
CHoBa ocpofoXIafch OT pajukaia, HaljeM
a®x?—2a%cx-- a%c® - a%y% - a22% = a* —20%cx |- c2x3;
i
(a3 —c?) x%+ a%y? 40222 = 0% (¥ —c?). ®

Tak Kak a >c¢, 10 a®—c? > 0; nOJOKHUTENbHOE UHCIO Q%—(2
ofosHauuM uepe3 b2, Torpa ypashenue (3) mpumer BHJ

b2x2+a2y2+ 222 =a2b2‘
HJH

xZ y2 22
&t Tt =L @
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PaccmarpuBaeMass noOBepXHOCTH HA3HBAETCA SJVIHNCOHAOM Bpalue-
Huft. VYpaBEeHHe (4) Ha3blBaeTcd KAHOHHUECKHM YyDaBHEHHEM STOro
SJMJIHNCOHAA.

889. BriBecTH ypaBHenue cdepbl, LEHTP KOTOpPOH HaXORUT-
csl B HayaJle KOOPJAMHAT H PajiuyC KOTOPOH paBeH 7.

890. BriBectn ypaBheHue cdepnt, ueHTp Koropoit C(o;
B3 v) u pamuyc KOTOpOH paBeH r. '

891. I3 touku P (2; 6, —b) npopeneHbi BCEBO3MOKHbIE JTy-
4y J0 NepeceyeHus ¢ maockoctelo Oxz. CocTaBuTh ypaBHeHHe
FeOMeTpHYeCKOro MecTa HX cepeluH.

892. Us Touku A (3; —b; 7) npoBeseHH BCEBO3MONKHBIE
JYUH O IepecedeHHs ¢ MI0cKocThio Oxy. COCTABHTh ypaBHEHHe
reOMeTPHYECKOro MecTa HX CepelHH.

893. 13 touku C(—3; —b5; 9) npoBeleHEl BCEBO3MOMKHEIE
JYYH JI0 mepecevyeHus ¢ miaockoctbio Oyz. CocTaBHTh ypaBHe-
HHE€ I'eOMETPHYECKOTO MeCcTa HX CepeiuH.

894. BriBecTH ypaBHEHHe IeOMETPHUYECKOrO MecCTa TOUeK,
pasHOCTh KBaJpaToB paccTOSHHH OT KOTOPHIX JO TOUYeK
Fi 2; 3; —5) n F,4 (2; —7; —b) ecTb BeJHYHHA MOCTOSIHHASA,
paBHas 13.

895. BriBecTH ypaBHeHne reOMEeTPHYECKOrO MecTa Touek,
CyMMa KBaJpaTOB pacCTOSIHMH OT KOTOpHIX JO IBYyX TOYeK
Fi(—a; 0; 0) u F, (a; 0; 0) paBHa nocTtosiHHOH BeJiuyHHe 4a?.

896. Bepumne ky6a cyth Toukd A (—a; —a; —a), B(a;
—a; —a), C(—a; a; —a) 1 D(a; a; a). CocraButh ypaBHeHue
FeOMETPHYECKOTO MeCcTa TOYeK, CyMMa KBaAparoB paccTosl-
HHA OT KOTOPHIX JO IpaHel 3Toro Kyba eCTh Be/MYdHA MOCTO-
sIHHAs, paBHad 8a?.

897. BbiBecTH ypaBHEHHE reOMETPHYECKOTO MecTa TOYeEK,
paBHOYIATeHHbIX oT ABYX Touek M; (1; 2; —3) u M, (3; 2; 1).

898. BuiBecTH ypaBHEHHE TeOMETPUUECKOTO MeCTa TOYeK,
CyMMa PacCTOSIHHHA OT KOTOPHIX O JBYX AaHHBIX Touek Fy(0;
0; —4) u F, (0; 0; 4) ecTb BeJIHUHHA MOCTOSIHHASA, paBHas 10.

899, BriBecTH ypaBHEHHE IeOMETPHYECKOro Mecra Touek,
Pa3HOCTb PACCTOSHUHN OT KOTOPHIX O ABYX AaHHBEIX Touek Fy (0;
—b5; 0) u F, (0; 5; 0) ectb BenMYHHA HOCTOSIHHASA, paBHad 6.

§ 36. ¥YpaBhenus JHHHH. 3ajaua O TeEpeceUCHHH
Tpex noBepxHocTeit

JIuHEA B NpOCTPAHCTBe ONpefefsieTcss COBMECTHHIM 3ajaHueM JABYX
ypaBHeHuH
F(x, y, 2)=0, @ (x, y, 2)=0
KaK nepeceueHne AByX nosepxHocrell F (%, y, 2)=0 u D (x, y, 2)==0. Ecan
F(x, y, 2=0, O (x, y, 2)=0, ¥ (x, y, 2)=0 cyTb ypaBHeHUsI TPeX HOBEPX~
HocTelf, TO JJIsl pa3blCKaHHA TOYEK HX MepecedeHHA HYIKHO COBMECTHO
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PELINTE CHCTEMY
F(x, y, =0, ® (x, y, 2=0, ¥ (x, y, 2)=0.

Kaxcpoe pemeHue x, y, 2 STOH CHCTEMBl NpeACTaBJsieT COGOA KOOpPAHHATH
OJIHOM M3 TOUEK IlepeceueHMs] JaHHbIX NOBePXHOCTeH.

900, Janst Touku My (3; 4; —4), M, (—3; 2; 4), M,(~1;
~—4; 4) u M, (2; 3; —3). Onpenenurb, Kakie U3 HUX JeXaT Ha
auHuH (x—1)2y2+-22=36, y42=0 u Kagkue He JieXKar Ha
Hel.

901. Onpepenuth, Kakue U3 CJIeLYIOIMX JHHHE DDOXOIAT
gepe3 HAYaJO KOOPAMHAT:

1) x*FyP+aP—22=0, y=0;

2) (x—3) (g-H 1)+ (—2)i=25, x+y=0;

3) x—1)2+ (y+2)2+ (2-+2)2=9, x—2z=0.

902. Ha gunun x%*-y2-+22=49, x2+y2+z2—4z—25 =0
HaliTH TOUKy:

1) a6cuucca Kotopo#i paBHa 3;
2) opiunara KoTopo#l paBHa 2;
3) anaukara KoTopo# paBHa 8.

903. YcTaHOBHTH, KaKye JIMHHY ONpENeNsIoTcs Clefyouln-
MU ypaBHEHHSAMH:

1) x=0, y=0; 2) x=0, 2=0; 3) y=0, 2=0; 4) x—2=0,
y=0; 5) x+2=0, y—3=0; 6) x—5=0, z-+2=0; 7) y+2=0,
=—5=0; 8) x*+y*+2*=9, 2=0; 9) x*+y*+22=49, y=0;
10) x2~4-y2-+22=25, x=0; 11} x*+y*+22=20, z—2=0.

904. CocraButh ypaBHEHUs JHHUY [EPECEYEHUS IIOCKOCTH
Oxz n cepsl ¢ LeHTPOM B Hayasle KOODAMHAT M PajuycoM, pas-
HbeIM 3.

905. CocraBUTh YypaBHEHHS JHHHH MepecedeHus cdepsl,
HEeHTD KOTOpOH HaxOJHTCA B Hayale KOODAMHAT H PajHyC pa-
BeH D, ¢ IVIOCKOCTBIO, MapasiienbHoit miockoctd Oxz U Jexa-
miefl B JIeBOM NOJNYNPOCTPAHCTBE HA PACCTOSHUU JBYX €IHHUIL
OT Hee.

906. CocTaBuTb ypaBHEHHUS JIMHHH IepeceyeHHsl MJIOCKOCTH
Oyz u cephl, nentp Kotopoit Haxopurces B Touke C(5; —2; 1)
U pajuyc paseH 13.

907. CocraBuTh ypaBHEHHs JHHHU NepecedeHus: ABYX cdep,
OJHA U3 KOTODPBEIX HMeeT pajnyc, PaBHHIA 6, U LeHTp B HayaJe
KOOpJHMHAT, Apyras uMeeT pajauyc, pasublii 5, u uenrp C(l;

908. Hafitn ToYkM nepeceueHHs noBepxXHoCcTeH x2-+y2--
+22=49, y—3=0, 2-+6=0.

909. Haiitn Touku nepecedeHusi NoBepXHOCTed x2-y2--
+22=9, x*tyi+ (:—2)%=5, y—2==0,
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§ 37, VYpapHeHne UMJIMHAPHYECKOH MNOBEPXHOCTH
¢ 06pa3yloIuMH, RapaieabHbIMH
OJHOH M3 KOOPAMHATHBIX ocel

YpasreHne ¢ ABYMA nepeMeHHBIMH BHAa
Fx, y)=0

B NPOCTPAHCTBEHHON CHCTEMe KOODJHHAT OllpefesisieT UUAMHAPHUECKYIO I10-
BepXHOCTh € O6pasyiouumu, napanjensubiMd ocw Oz. Ha miockocts B
cucreMe KoopiuHaT ¢ ocaMu Ox m Oy ypasHerue F(x, y)=0 onpezeiser
JIMHHIO, HMEHHO, HaNpaB/sIONyI0 JHHHIO PacCMaTpPHBAeMOro LHJIHMEIDA.
Ho sra e MMHHST B NPOCTPAHCTBEHHOM cHCTeMe KOOpHNUHAT NOMXKHA ObITH
sajlaHa IBYMf ypaBHEHHSIMH

F(x, yy=0, 2=0.

Ananornuno, ypasuerne F(x, 2}==0 (B npoctpancTse) onpeleasier NHIKHL-
PHYECKYIO NMOBEPXHOCTE C OOPAsyIOHMH, napalaelsBemMu ock Oy; ypaBHe-
nue F{y, 2)=0 onpegessier UHAHHAPHIECKYIO IOBEPXHOCTb ¢ 0OpasyIOWHMH,
napamiensHsiMa  ocu Ox.

910. YcraHOBUTb, KaKHe reoMetrpuieckue obpassl onpele-
JISIIOTCS B NPOCTPAHCTBEHHOH cHCTeMe KOOPJAMHAT CJelyHouiu-
MH ypaBHEHHSIMH: \ . . .

1) e422=25; 2) &=+ =1 3) F—4% =0

4) x*=62; 5) x*—xy=0; 6) x*—22=0;

7) y*+22=0; 8) x*+-4y*+4=0; 9) x*+22=22;

10) y2-+2=—2.

911. Hafith ypaBHeHue HW/IHHIpA, NPOEKTHPYIOUIETO OK-
PYXHOCTb

2 (y+2)2+ (2—1)2=25, x*+y*+22=16
na mwiockocts: 1) Oxy; 2) Oxz; 3) Oyz.

912, HafiTu ypaBHeHMe MPOEKIUH OKDPYKHOCTH

(e 1) (y2)+ (2—2)2=36,
x4 (y+2)2+(2—1)2=25
Ha mockocty: 1) Oxy; 2) Oxz; 3) Oyaz.



FTABA 9

YPABHEHHE TIJIOCKOCTH. YPABHEHUSI MPSIMOH.
YPABHEHMSI NOBEPXHOCTEH
BTOPOI'o MoPSAAKA

§ 38. OGumee ypaBHeHHe NJOCKOCTH. YpaBHeHHE TUIOCKOCTH,
npoxoasiied 4Yepes JNAHHYID TOYKY M HMelOmeHd JaHHbIH
HOPMaJbHLIA BEKTOP

B nekapTOBHX KOOpAMHAaTaX KakAas JIOCKOCTh ONpeaensercs
ypaBHeHHEM NEPBOR CTeneHH M KaXXJ0€ ypaBHEHHE NMEePBOI CTeMeHH orpe-
JIGJISICT TJIOCKOCTD.

Beaxnil (He paBHBI HyJI0) BEKTOp, NEepPHEHAHKYAAPHbIH K KaHHOK
NJIOCKOCTH, Ha3bIBaeTcsi ee HOPMaJbHbIM BEKTOPOM. ¥ paBHEHHE

A (x—x))+ B (y—10)+C (2—2) =0 M

OTNpENENsAeT IJIOCKOCTh, NPOXOAAILYIO uYepe3 TOuky My (Xp; Yo 2) H
uMeyio HopMaabublfi Bektop n={A; B;
PackpriBas B ypasuenuu (1) cko6ka u oGo3zHauas uucao — Axy —
— By, —Czy 6ykBofi D, npejcraBuM ero B BUAE
Ax+ By--Cz4-D =0.

Sto YpaBHEHHE Ha3blBaeTcsa O6mMUM ypaBHEHHEM MJIOCKOCTH.

913. CocTaBuTh ypaBHeHHE MJOCKOCTH, KOTOpAsl NMPOXo-
auT 4epes Touky M, (2; 1; —1) H uMeer HOpMa/bHbI BeK-
Top n={l; —2; 3}.

914. CocraBuTh ypaBHeHHe IJIOCKOCTH, KOTOpas MPOXo-
AHMT Uepe3 HaYa/JO0 KOOPAMHAT H MMEET HOPMAJbHBIA BEKTOP
n={5; 0, —3}.

915. Touka P (2; —1; —1) cayKHT OCHOBaHHEM NepreH-
AMKYJIfipa, ONYHEHHOrO M3 HayaJia KOOPAUHAT Ha IJIOCKOCTb.
CocTaBuTh ypaBHEHHE 3TOH MJIOCKOCTH.

916, Hanel Toukn M,(3; —1; 2) u M,(4, —2; —1).
CocTaBuTh ypaBHeHHe IIJIOCKOCTH, TPOXOAsiilei yepe3 TouKy M
NePneHANKYNApHO Bektopy M, M,.
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917. CoctaBuTh ypaBHEHHE NNOCKOCTH, NPOXOAAULeH yepe3
Toury M;(3; 4; —b) napajsenbHo BeKTOpam @, = {3; 1; —1}
nHa,={l; —21

918. HokasaTb, YTO ypaBHEHME MJIOCKOCTH, MPOXOASIIEH
yepes TOUKy M, (%o Yoy 2,) TapansenbHO BEKTOpaM @y =
={ly; my; n,} ¥ @y={l;; msz; n,}, MOxKeT OBITb MPEACTABJIEHO
B CTEAYIOmMEM BHIe:

X—Xp Y—Y 2—2
Iy mi ny =0,
1y mgy ny

919. CocraBurh ypaBHEHHE NJOCKOCTH, TpPOXoAsuieH
yepes Touku M, (2; —1; 3) u M, (3; 1; 2) napaianensHo Bex-
Topy a= {3; —1; 4}.

920, JlokaszaTh, 9TO ypaBHERHe IVIOCKOCTH, IIPOXOfsliie#
yepes TOUKM M (xy; Yy 21) v M; (x5 y,; 2,) THapanienbHo
BeKTOPY @ = {/; m; n}, MOxeT ObTb NMPEACTABJIECHO B CAEAYIO-
WeM BUAE:

x—xi Y—yi 2z—2z
Xg——Xi Y2—Hi 222§
i m n

=0.

921, CocraBuTh ypaBHeHHe IJIOCKOCTH, Npoxoxameil yepes
Toukn M;(3; —1; 2), Mz (4; —1; —1) u M;(2; O; 2).

922, IokasaTb, YTO ypaBHEHHE IJIOCKOCTH, NpPOXOAslel
yepes TOUKH My (x13 Y15 21), Ms(Xy Y3 2,) 1 My (X35 yas 2s),s
MOXKeT GHITh MpEeACTaBJdeHO B CJeAyioleM Buie:

X—X{ Yy—yi 2—2i
Xo—X{ Ya—UYi 2—2§
X3-——X{ Y3—UYr 23—21

=0.

923. Onpenenutb KOOPAMHATHl KaKOTo-HHOYIb HOPMaJb-
HOTO BeKTOpa Kaxofl M3 CleAynmuX miockocrefl. B xaxiaom
cayyae Hanucatb oOllee BBIpayKeHHe KOODAZHMHAT MPOU3BOJIb-
HOTO HOpPMaJIbHOTO BEKTOpa:

1) 2%x—y—22-+5=0; 2) x-+by—z=0;

3) 3x—2y—7=0; 4) by—32=0; b) x+2=0; 6) y—3=0.

924. YcraHOBMTBH, KaKue U3 CJeAYIOLIMX Nap ypaBHeHHH
onpefessioT napajesbHble NJI0CKOCTH;

1) 2x—3y-+52—7=0, 2x—3y-52-43=0;
2) 4x+2y—42+5=0, 2x-+y-+2:—1=0;
3) x—32+2=0, 2x—62—7=0.
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925. YcraHOBHTH, KaKHe M3 CJAEAYIOIMX Hap ypaBHeHU#
OlIPEAENAIOT TePNEeHAUKYsIpHbIE NJOCKOCTH:

1y 3x—y—2:—5=0, x+9y—32-+2=0;
2) 2x+4-3y—2—3=0, x—y—2z+5=0;
3) 2x—by—+2=0, x+22—3=0.

$26. OnpesenuTh, Npu KaKHX 3HAYEHUSAX [ U M CleAyIoue
napel ypaBHeHHH OyAyT ONpelesiATb NapaJlejbHble HIOCKOG-
TH!

1y 2x-+ly+32—5=0, mx—b6y—6z+2=0;

2)  3x—y-+lz—9=0, 2x-+my+2:—3=0;

3} mx—+3y—2z—1=0, 2x—by—I[2=0.

927. OnpeneJutb, NPH KaKOM 3HAYeHHH [ CJIeAyIOUMe aphi
ypaBueHHH 6YAyT onpefieNaTh NePNEeHAMKYIAPHbE IWIOCKOCTH:

I) 3x—by+12—3=0, x-}3y+2z-+5=0;

2) bSx+y—382—3=0, 2x-+Iy—3z+1=0;

3) Tx—2y—2=0, Ix+y—32—1=0.

928. Onpeflenutb ABYTpaHHbIe YIVIH, 00pa3oBaHHbIE Nepe-
CeYeHHeM CJAEAyIOIHX Nap IJIOCKOCTEH:

1) x—yV/ 2+2—1=0, x-+yV 2—2+3=0;
2) 3y—2z=0, 2y+2=0;
3) 6x--3y—22=0, x+4-2y-+6z—12=0;"
4) x+2y+2z—3=0, 16x+12y—152—1=0.

929, CocraBHTb ypaBHEHHe MJVIOCKOCTH, KOTOpas IIPOXOLHT
yepe3 HayaJo KOOpAWHAT MNapanselbHO MJIoCKOoCTH Sx—3y-+
+22—3=0.

930. CocraBuTh ypaBHeHHE IITOCKOCTH, KOTOpas MIPOXOAUT
gepes Touky M;(3; —2; —7) napa/iienbHO IIJIOCKOCTH 2x—
—32+5=0.

931. CocraBuTb ypaBHEHHE IIOCKOCTH, KOTOpPAast HIPOXOIHUT
uepe3 Haya/Jo KOOPAWHAT MEPNEHAHKYJSPHO K ABYM IIIOCKOC-
M 2x—y+32—1 =0, x+2y-+2=0,

932. CocraBuTh ypaBHeHWE IIOCKOCTH, KoTopas NMPOXOAHUT
yepes Touky M;(2; —1; 1) nepneHANKYyAAPHO K JBYM INIOCKOC-
aM 2x—2z-+1=0, y=0.

933. Hokasarh, 4TO ypaBHEHHe IJIOCKOCTH, NPOXOAsiiel
gepe3 109Ky M, (X, Yo; 2o) NEPHEHAUKYJSPHO K IJIOCKOCTAM
A x+Byy+Ciz+D;=0, A,x+Byy+Cax-+D,=0, Moxer ObITb
NpejCTaBJeHO B CJeyIOIEM BHE:

X—Xy Y—lYy 2—2
Ay By Ci |=0.
| Ag By Cy
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934. CocraButh ypaBHeHHe IJIOCKOCTH, KOTOpas# IpOXO-
ant yepes ase toukn M (1; —1; —2) u M, (3; 1; 1) nepnenau-
KYJSipHO K IIJIOCKOCTH x——2y+32—5 0.

935. Iloka3aTb, YTO ypaBHEHHE IJIOCKOCTH, INPOXOAsileH
yepe3 iiBe TOYKH M, (x1; yi; 21) U My(xs; ya; 2,) NEPHEHAHKY-
nspHo K miaockoetd Ax-+By-+Cz+D=0, moxer ObiThb Npei-
€TaBJICHO B CJIEAYIOLIeM BHJE:

X—xi Y—P 22—
Xz—X1 Yo—y1 Zz—21|==0.
A B c

936. YcCTaHOBHTb, YTO TPH MJIOCKOCTH Xx—2y~+2—7=0,
2x+y—2+2=0, x—3y-+2z2—11=0 umeror oggy obuyro TOU-
KY, ¥ BLIYHC/HTD €e KOOpAHHATHL.

937. JlokasaTb, 4YTO TPH IJOCKOCTH T7x+4y-+72+1=0,
2x—y—2z+2=0, x+2y-+32z—1=0 npoxoaar uepes oxHy nps-
MYIO.

y 938. [lokasath, 4YTO TpPH IIOCKOCTH 2x—y—+32—5=0,
3x+y+2:—1=0, 4x+3y-+2z+2=0 nepecekalorcs MO TPeM
PasIMYHBIM [apaJyebHBIM NIPSIMBIM.

939. OnpejesinTb, MPH KaKUX 3HAYEHHAX @ H b MJIOCKOCTH
2x—y—+32—1=0, x+2y—2z+4b=0, x+ay—6z-+10=0: 1) nme-
10T GAHY OOHLYIO TOYKY; 2) NPOXOAAT 4epe3 OZHY NpsMylo; 3)
HiepeceKaloTcsi M0 TPeM PasJMYHbIM MapasyiesbHbIM NpAMbIM.

§ 39 Henoanble ypaBHeHHst nJjockoctefl. YpasHedue
NJOCKOCTH «B OTPe3Kax»

Kamjoe ypaBHeHHe nepBoll cTeneny
Ax+By+Cz+D=0

(B IeKapTOBHIX KOODAMHATaX) ONpejelsfeT IJIOCKOCTb. EcCJaH B 3TOM ypas-
HEHHH OTCYTCTBYeT CBOGOaHbIH ujeH (D=0), TO NJIOCKOCTh MPOXOAUT Yepe3
HauaJso KoopauzaT. Ecsin oTcyTCTBYeT ueH ¢ ONHOH H3 TeKYIUHX KOODAUHAT
(T. e. KaKoii-1u6o u3 xosadduuuentor A, B, C paseH HYJIO), TO IVIOCKOCTb
napajjieibHa OJHOH H3 KOODAHHATHBIX ocelf, HMEHHO TOH, KOTOpas OJHO-
HMEHHA C OTCYTCTBYIOHIeH KOODAMHATOH; €CJH, KpOMe TOro, OTCYTCTBYeT
CBOGOZHBIH YjleH, TO MJAOCKOCTb IIPOXOJHUT 4Yepe3 3TY och. ECH B ypaBHeHH®
OTCYTCTBYIOT ABa WJeHa ¢ TeKYHIHMH KOOpAMHATaMH (Kakue-1u6o IBa H3
kospuumentos A, B, C paBHb HyJ0), TO INIOCKOCTb HapaJljielbHa ORHOM
H3 KOODJHMHATHBIX IVIOCKOCTelf, HMeHHO TOH, KOTOpas IPOXOIHT uepe3
OCH, OJHOMMEHHbIe C OTCYTCTBYIOUIHMH KOODIHHATAMH; €CJIH, KpOMe TOro,
OTCYTCTBYeT CBOGOAHBIN W/eH, TO MJIOCKOCTb COBNAJAeT C 3TOH KOOpAHHAT-
HOH INVIOCKOCTBIO.
Ecau B ypaBHEHHH INIOCKOCTH

Ax+By+C2-+D=0
B OZMB M3 Kospduuuentos A, B, C, D He paseH HyJI0, TO STO YpaB-
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HEHHE MOIKeT ObITh npeofpa3oBaHO K BUAY

X,y 2z
ity o=t M
rje
P pm D oD
A TTE TTT

CYTb BeJHUYMHBI OTPE3KOB, KOTOPble IJIOCKOCTh OTCEKAeT Ha KOODAMHATHHIX
ocsiX (cuuTast KaxIbl¥i OT Havyaja Koopauuat). ¥Ypasuenue (1) Ha3biBaercs
ypaBHEHHEM NJIOCKOCTH «B OTPE3Kax».

940. CocraBuTh ypaBHeHHE IIFIOCKOCTH, KOTOpast NPOXOJHMT:

1) gepes touky M; (2; —3; 3) napannensno mmockocta Oxy;

2) uepes Touky M, (1; —2; 4) napannensho miaockocrd Oxz;
0 3) uepe3 Touky M, (—5; 2; —1) mapa/enbHO NJIOCKOCTH

yz.

941. CocTraBuTh ypaBHEHHE NJOCKOCTH, KOTOPAsi NIPOXOLHUT:

1) gepes ocb Ox u Touky My (4; —1; 2);

1) uepes ocb Oy u toury M, (1; 4; —3);

3) uepes ock Oz u Touky M, (3; —4; 7).

942. CocraBuTh ypaBHeHHe IJIOCKOCTH, KOTOPas NPOXOMMT:

1) uepes touku M; (7;2; —3) u M, (5; 6; —4) mapanjensHo
ocu Ox;

2) uepes Touku P; (2; —1; 1) u P; (3; 1; 2) napaniennHo
ocu Oy; :

3) uepes touku @ (3;—2;5) u Q3 (2;3; 1) napannenbuo
ocu Oz.

943. Haiity TOYKM nepecedeHHs MIOCKOCTH 2x—3y—4z—
—24=0 ¢ KOOpAHHATHbIMH OCSIMH.

944. Jlano ypaBHeHHE NJIOCKOCTH Xx-+2y—32—6=0. Ha-
nycath AJisl Hee ypaBHEHHE «B OTpPe3Kax».

945. Hafith oTpeskH, oTceKaeMble MIOCKOCTBIO 3x—4y—
—242+12=0 Ha KOOpJUHATHHIX OCSX.

946. BoluncanTp IUIOIIANb TPEYroJbHHKA, KOTOPHI oOTce-
gaeT WIOCKOCTh 5x—6y-+32-+120=0 or KoOpAHHATHOrO yria

Y.

947. Brpiuncauts o6beM NUpaMuibl, OrpaHHYeHHOH [JOC-
KOCTbI0 2x—3y-+62—12=0 u KOOpAMHATHBIMH NJOCKOCTSIMH.

948. Ilnockoctb npoxoput depes Touky M; (6; —10; 1)
H OTCeKaeT Ha ocH abClUCC OTPe30K a==—3 U Ha OCH aljiuKar
orpe3ok c¢==2., CocTaBHTh sl 3TOH IJIOCKOCTH ypaBHEHHE «B
oTpesKax».

949. Ilaockocrs npoxomutr Yepes toukn M(l; 2, —I1) u
M, (—3; 2; 1) u orcekaer Ha ocH opauHat orpesok b=3. Co-
CTaBHTb JJSi 3TOH MJIOCKOCTU ypaBHEHHE «B OTPe3Kax».

950. CocTaBuTb ypaBHEHME ILIOCKOCTH, KOTOPAs MPOXOAMT
yepes Touky M; (2; —3; —4) u orcekaeT Ha KOOPAUHATHHIX
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OcsiX OTJIMYHHIE OT HYJ/s OTPE3KH OJUHAKOBOWK BeJIMYHHHI (CUy-
Tasl Ka¥Ibl# OTPE30K HanpaBJeHHbIM M3 Hauyaja KOOPJHUHAT).

951, CocraBHTb ypaBHEeHMe IJOCKOCTH, KOTOpas HpoXo-
JHT uepe3 ToukH M; (—1; 4; —1), M, (—13; 2; —10) u orce-
Kaer Ha ocsix abCclycc M afnJHKaT OTJHYHBIE OT HYJS OTPE3RH
OAMHAKOBOH JIHHBI.

952. CocTaBHTh YpaBHEHHA TJIOCKOCTEH, KOTOPblE IPOXOAAT
uepes Touky M; (4; 3; 2) # orcexkalOT HAa KOOPAMHATHBIX OCSX
OT/MIHEIE OT HYJS OTPE3KH OJHHAKOBOH JIJIMHEL.

0563. CocraBuTb YpaBHeHHe NJOCKOCTH, OTCEKawled Ha
oct Oz 0Tpe3cK ¢==—>H U nepneHIUKYJAApPHON K BEKTOPY M==
={—2; 1; 3}.

954, CocraBHTh ypaBHEHHE TIJOCKOCTH, IApaJllelbHOH
BeKTogy I={2; 1, —1} u orceKalolllell Ha KOOPIAMHATHHIX OCHX
Ox n Oy otpe3gu a=3, b=—2.

955. CocTaBHTb YpaBHEHHE IJIOCKOCTH, NeplNeHAuKYJIapHOH
K niockoctd 2x—2y-t4z—>5=0 u oTcekawulell Ha KQOpAUHAT-
HBIX ocsix Ox u Oy orpesku a=—2, b=2/3.

§ 40. HopmaabHoe ypaBHenue mJaockocTH. Paccroshue
OT TOYKHM JO TJOCKOCTH

HOpMaJIbeIM YpaBHeHHEM [INIOCKOCTH Ha3blBaeTCa €e YypaBHEHHE,
HanHuCaHHOe B BHIE

x cos oy cos B+ z cos y—p=0, (1)

rpe cos @, cos fl, cosy — HANPaBAAIOUHE KOCHHYCH HOPMAJH NJAOCKOCTH,
p — pAacCTOsiHHE OT Hauajla KOOpIMHAT JQ MJA0ocKocTH. [IpH BBIUMCAEHHU
HANPaBJsIOMHX KOCHHYCOB HOPMAaJIH C/le/lyeT CYHTaTh, YTO OHa HampasJeHa
OT Havaja KOODAMHA&T K IJIOCKOCTH (€C/H e NJIOCKOCTh NMPOXOAHT depe3
HauaJo KOODJUHAT, TO BHIGOD MOJIOKHTENLHOTO HaNPasdeHHs HOpMain Gea-
pasIHYen).

Tlycts M™ — kakasi yrogso To4Ka RpPOCTpaHeTBa, d — paccTosiuHe
oT Hee J0 JaHHO# maockoctH. OTkaonenneM § Touku M* or ganHo#t micc-
KOCTH Ha3bIBAeTCH UHCIO -+d, ecH ToOYKa M™¥ H Hayajo KOODIHHAT JiexKaT
1o pa3HBle CTOPOHBI OT AaHHOH MIOCKOCTH, H 4HCJ0 — d, eCliH OHH JexXar
110 OZIHY CTOPOHY OT JaHHOH NAOCKOCTH (ecsin M™ JjiexuT Ha caMoif IiIocKoC-
TH, TQ OTKJIOHEHHE DaBHO HYJIIO).

Ecau touxa M* umeer koopauHarthl x*, y*, 2%, a nJocKocTh 3ajaua
HOPMaJbHEIM ypaBHEHHEM

x cos a+y cos P2 cos y—p=0,
TO OTKJIOHeHHe TOWKH M™ oT 9tofl nieckoctd Jaetca Gopmysoff
8=x" cos a-Fy* cos f+2* cos y—p.

Ouernano, d=|0|.
O6iee ypapHeHHE IVIOCKOCTH

Ax-+ By+Cz+D=0
NPHUBOAKTCA X HOPMadbHOMY BHRY (1) yMHOMeHHEM Ha HOPMHPYIOWHA MHO-
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D ; A B C D)?

= LR st w— gt e = B L CH D)
nr nr Ax-+By+-Cz

st T _peo, M ip-o, ArxkBudCr L
in| !+ V ATy Be C?

Ax+By--Cz 4R =0, 1152 a(r——-ro)_R:o a(r-ro)-*_R 0;
V AT BT CP la| la
L (x—xg)-+m {y=—yo) -1 (2—2,) L (x=xy)Fm (r—yy)4-n (2—2,)
Py —bo) T —R=0, AR L L +-
V Bl miia? V B m? n?
+R=0 1183 3, V'3 (2 3 0, 2 =3 0, (25 0 V3),
(2; 0, —V78). 1154, 4, 3; (4; 0; —1), (—4; 0; —1). 1155, 15;
(0; —6; —3/2), 1156, Ypasnenus npoexuuy Ha mjockocTs Oxy: x2-4-
+ 4xy -5yt —x=0, 2=0; na naockocts Oxz: x?—2xz-}-522—4x=0,
y=0, na naockocts Oyz: y*-+224-2y—2=0, x==0. 1157, Bnannc;
(2; —1; 1)—uenrp sTOro sanunca. ¥ K a3 anue. LleHTp cevenun npoek-
THpyeTca 8 ueHTp nmpoexuuy. 1158. [lunepbona; (1; —1; —2) —uentp
stofi runepGoas. 1159, 1) Bamnc, (—-3/2; 1, 13/4)—~uveutp 37010
snnunca; 2) napaSona, He HMeeT uedtpa; 3) runepbona; (2; —3; —4) —
uearp sTofi runepGoani. 1160. a) l<|ml< V' 2; 6 [m|< L
1161, a) m #0 0 m= —1/4, upuueM B cayyae m==-—1/4 BHIpOKJEH-
Heill sanHnc—Touka; 6) m=0. 1162, (9; 5; —2). 1163. (3; 0; —10).
1164. (6; —2; 2). 1165, m= 418, 1166, 2x —y-—22—4=0. 1167, x —
2y 2
— Y2120, x—2y4-2241=0; % 1168, %+g égz =1.
2 2 2 2
169, 2+ Lo D=1 170,41 =25, gy =4/5. 1172, v LHLEE ok

2 2 2 2 2
n7s. XX s, %_%=2z. 180. 1) 3; 4; —2) u

a? c?

6; —2; 2); 2) (4, —3; 2)—npsMas KacaeTcs NOBepXHocTH; 3) npamas
¥ TOBEDXHOCTb HE HMEIOT OOMHX ToueK; 4) NpsiMas JeXHT Ha TOBEpX-
HoctH, 1181, 2x— 12y —2+16=0, x—2y--4=0, 2x— 12y —2 16=0,

x+2y—8=0. 1182, y-4-20=0, x—5=0; 2x—5z=0, y-44=0.
x_yFl_z—1 x_y49_ 243 X _y—3_ 2
8, p="="mn, == e fte
x—Q_i_i 1 ¥2 y? 22 .
5 =5=3 8. arocosl—7. 1186. I) ?+—2-‘22—~0:
x‘2 y‘l z?
T A )

29 (2—0)?
1189. E§+%—(_05L=0' 1190. 3x2~—5y2+722—6xy+lez—?yz—

—dx4-dy—dz--4=0. 1191, 25_;.25 E =0. 1192, x?—3y2 4 22==0.

1193. 35x%| 3642 — 5222 — 232xy — 11632 - 116y2z |- 232x — 70y — 1162 +-
+35=0 1184. xy-+-x2-}yz=0—o0chb KOHYCA NpOXORUT B MEPBOM H
CEe/lbMOM OKTaHTaX; xy-|-xz2—yz=0—o0Cb KOHyCa NPOXOZHT BO BTOPOM
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