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1. Koa n HaumeHoBaHMe HanpaBneHusi NOAroToBKU/cneunanbLHOCTU:

01.05.01 dyHaamMeHTanbHbIe MaTeMaTMKa U MeXaHUKa

2. Mpodunb noarotoBku/cneumanmsaumnsa: CoBpemMeHHble MeToabl Teopun (PyHKLUN B
MaTtemaTtuke u mexaHuke (Proc3++)

3. KBanudumkauusa (cteneHb) BbINYyCKHUKA: cneuuanuct

4. dopma oby4eHus: o4Has

5. Kacbegpa, oTBeyvaroLas 3a peanusauuio gUcUMNiunHbIL: Kacgeapa teopmmn yHKLUN U
reomeTpumn

6. CocTtaBuTENU NporpamMmbi:
CemeHoB E. M. — npodgeccop, 3aB. kadheapon, JOKTOp n3.-MaT. Hayk;
Mpsagues B. J1. — kaHanpat uns.-maT. HayK, JOLIEHT.

7. PexomeHpgoBaHa: HMC MaTtemaTudeckoro g-Ta
npoTokosi Ne0500-04 ot 18.06.2020

8. YuebHbIn roa: 2020/2021 CemecTp: nepsbiit

9.llenu n 3apaum y4e6HON ANCLUUNIIUHDI:

Llensmu ocBoeHus gucumnnuHel (mogyns) "AHanuTndeckas reomeTpus” ABRSIOTCA:
dhopMMpoBaHNE reoMeTpPUYECKON KynbTypbl CTyAEeHTa, HavyanbHasa noArotoBka B obnactu an-
rebpanyeckoro aHanu3a npoCTenLNX reomeTpuyecknx obbEeKTOB, OBMafeHue KNnaccuyecKum
MaTeMaTMyecknum annapaTtom A58 AanbHenwWero NCnonb30BaHNS B NPUITOXEHUSX.



10. MecTo yye6HOM ancumMnnunHbl B cTpykType OOIT:

AHanuTnyeckas reoMeTpus BXOAUT B LMK NpogeccrmoHarnbHbIX AcunnnuH B 6a3oBon va-
cTn. [Ins ee ycnewHoro n3y4yeHms 4OCTaTOYHO 3HAHUN N YMEHUN, NPUOBOpPETEHHbIX B CpeaHen
LuKore.

OcBoeHWe aHanUTU4eCKon reoMeTpun SBMSETCA OCHOBaHMEM NS YCMNELWHOro OCBOEHUSA
Kak ganbHenwmnx 6a3oBbIX KYpCoB — NIMHENHOM anrebpbl n reomeTpumn, QYHKUMOHANbLHOIMO aHa-
nnsa, anddepeHumansHOM reoMeTpun, MeXaHku, Tak U cneumarnbHbIX KypcoB, K Nnpumepy, an-
rebpanyeckon reomMeTpun, KOMMbIOTEPHON reoMeTpuun; NpUobpeTeHHble 3HaHUA Takke MOoryT
NnomoYb B Hay4YHO-UccnegoBaTenbCckon pabore.

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHMA MO AucuMnnuHe/Moaynio (3HaHUA, YMEHUSA,
HaBblK1), COOTHECEHHbIE C NIaHUpPyeMbIMM pe3ynbTaTaMu OCBOEHUA oOpa3oBaTesibHOU
nporpamMmmbl (KOMNEeTEHLUUAMN BbINYCKHUKOB):

Kog HaseaHwue komne- Koga(bl) MHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4e-
TeHuMn HUS
OrllK-1 | CnocobeH Haxo- OrlK-1.1 | Obnanaet 6a30BbI- 3Hamp:
AVTb, hOPMYmN- MW SHAHWAMW, NONY- | 5cHOBHBIE NOHATUSA, onpeae-
poBaTb U pellaTb YeHHbIMK B 0bBnacTu FeHIs! BEKTOPHOW anreBpbi 1
akTyanbHble U MaTeMaTU4eckux u .
3HauMMble Npo- (nu) ectecTBeHHbIX | aHANMNTUHECKON reoMeTpun oc-
6nembl dyHOa- Hayk HOBHbl€ 3aJa4n aHannTun4ye-
MeHTanbHoON Ma- OlK-1.2 | YmeeT ncnonb3so- CKOW reomMeTpun, opmynu-
TeEMATUKN U Me- BaTb UX B HPOd)eC— pOBKM TeopeM n MeTO,El,bI nx
XaHWKN CMOHanbHoW aes- [10Ka3aTeNbCTRA:;
TENbHOCTU
OlK-1.3 | VimeeT HaBbIKM Bbl- ymemsb.

bopa meToaoB pe-
LeHunst 3agad npo-
dreccrmoHanbHom
0eATenbHOCTM Ha
OCHOBEe TeopeTude-
CKMX 3HaHWUN

aHanu3anposaTb anrebpanye-
CKMe ypaBHEHUs NepBoOn 1
BTOPOW CTEMEHN Ha NNOCKOCTU
1 B NPOCTPaHCTBE, CTPOUTb
COOTBETCTBYHOLLME UM FINHUN U
NOBEPXHOCTU, onpeaensTb BUA
KpMBbIX N NOBEPXHOCTEN BTO-
poro nopsiaka, okasbiBaTb OC-
HOBHblEe TEOPEMbI aHannTnye-
CKOW reoMeTpun n peliaTtb 3a-
Aauu;

grnadems (MMeTb HaBbIK(M)):
OCHOBHbIMW MeTOA4aMu uccne-
AOoBaHuA anrebpandecknx nu-
HUW 1 NOBEPXHOCTEN NEPBOro U
BTOPOro nopsaka, OCHOBHbIMU
MeTofaMn JokasaTenbcTBa
TeopeM 1 peLleHns 3agad
aHanUTU4eCKoN reoMeTpumn.

12. O6bEM AMCUUNNMHBI B 3a4€THbIX eauHuuax/yac. — 7/ 252.

dopma NPOMEXYTOYHOM aTTecTauun 3a4€T / 9K3aMeH.




13. Bugbl yue6HoM paboThbl

Bug yuebHow paboTbl

TpynoémkocTb

No cemecTpam
Bcero P

1 cemecTp

AyanTOpHbIE 3aHATUSA

118 118

B TOM Yucne:

nekumm

50 50

npakTu4eckme

68 68

CamocTtoaTenbHas pabota

98 98

KoHTponb

36 36

NToro:

252 252

13.1. CopgepxaHme AUCLMUNIIUHLI

n/n

HanmeHoBaHune pasgena aunc-
UNNJITNHBI

CogaepxaHve pasgena AMCUUNIUHbI

1. Jlekuum

1.1

Cwnctembl koopanHaT.
BekTopbl 1 npsimasi nMHKSA
Ha NrnocKocTU.

lMpeomeT kypca aHanuTnyeckon reometpun. Kpatkmm nctopu-
Yyeckui 063op. [lekapToBa cucrema KoopamHaT Ha MOCKOCTH,
npocTtenwine 3agayu, Teopema Yesbl. YpaBHEHME NUHWM, NO-
NsipHble KOOPAUHATbLI, NapannenbHbIn nepeHoc. KoopanHaTtol
BEKTOpa, KONMMMHeapHble BEKTOPbI, Pa3foXeHue no AByM He-
KOnnuHeapHbIM, cKansipHoe npousseaeHue. NpeobpasosaHue
cucTeMbl koopauHaT. MiHBepcus. MNMpumepsbl Ha BblYMCEHWS 00-
pa3oB. [psiMas Ha NNOCKOCTW Kak ypaBHEHVEe NepBoN CTeneHn
OT ABYX MepeMeHHbIX. YpaBHEHWE NPSMON C YrioBbIM KO3d-
duumeHToM. B3ammHoe pacnonoxeHne AByx npsAMbIX. My4ok
NpPSIMbIX Ha NI0CKOCTW. PaccTosiHne TOYKM A0 NpsiMOW. Yron
MeXAy ABYMSI NPSIMbIMMU.

1.2

KpvBble BTOporo nopszka

KoHnueckune ceveHus, ypaBHEHUS KOHUYECKNX CeYEHUI B MNO-
NAPHON cucTeme KoopamnHaT. MdyyeHne KOHMYECKNX cedYeHui.
CsowicTtBa annunca, runepbonel, napabonbl. KacatensHas K Ko-
HMYecKkoMy ceyeHuto. PokanbHble CBONCTBA KOHMYECKUX ceve-
HU. ONTnYeckne CBOMCTBA KPUBLIX BTOPOro nopsigka. dokarnb-
Hble CBOMCTBA KOHMYECKUX cedeHnn. [luameTpbl KpUBbIX BTOPOro
nopsgka. Knaccudmkaums Kpusbix BToporo nopsiaka. Miuesapu-
aHTbl KpMBBIX BTOPOro nopsifka. LieHTpbl KpuBbLIX BTOPOro Mo-

pagka.

1.3

BekTopbl B NpocTpaHCTBe.

BekTopbl B NpOCTpaHCTBE, pa3noXeHne No Tpem HekoMmnriaHap-
HbIM BekTopam. BekTopHoe npousseaeHve, NpuMeHeHe Bek-
TOpHOro npouseedeHusi. CMellaHHoe npoussegeHue. Mpeo6-
pa3oBaHue CUCTEMbI KOOPAMHAT B NMPOCTPAHCTBE.

1.4

YpaBHeHVe NOBEPXHOCTU U
KpVBOW B MPOCTPaHCTBE.

YpaBHeHVe NOBEPXHOCTN N KPUBOW B NPOCTPAHCTBE. YpaBHEHWe
NNOCKOCTU. PaccTtosiHne TOYKM A0 MIOCKOCTU. Yron Mexay ABY-
M$1 NNOCKOCTAMM. [My4OK NNocKocTen. YpaBHEHMS NpSMon B
npocTpaHcTBe. Yron mexay Asyms npsmbiMu. MNpsamas n nnoc-
KOCTb.

15

[MoBepxHOCTU 2-ro nopsiaka.

Annuncoung, runepbononapl.

Mapabonoungbl, KoHyC, uunuHapbl. Metoa cevenunn. Knaccndu-
KaLusi NoBepxXHOCTeWn BTOporo nopsaka. MiHBapuaHTbl noBepx-
HocTel. MpamonuHeriHble obpasytowwme. MNMpsiMonuHeriHbIe 06-
pasyoLne ogHOMNONOCHOro runepbononga. MpsamMonuHeriHblie
ob6pasyowme runepbonuyeckoro napadonounaa. Kpyroeelie ce-
YeHWs1 NOBEPXHOCTEN BTOPOro nopsaka. AnamerpansHble nnoc-
kocTu. NnockocTn cummeTpun. MaBHbIE HanpaBneHnsl NoBepx-
HOCTEeWn BTOPOro nopsaka.

. npaKTVI‘-IeCKVIe 3aHATUA

21

Cwnctembl koopanHaT.
BekTopbl 1 npsiMasi IMHKSA

[ekapToBa 1 nonsipHasa cMcTeMbl KOOpPAMHAT, NpocTenLune 3a-
Aaum (paccrosiHne Mexagy ABYMsl TOYKaMu, JeneHne oTpeska B




Ha MJ1OCKOCTU.

3aJaHHOM OTHOLLEHUN, MOLWaab TPEYrofnbHMKa). YpaBHeHne
NVHUK, NONSPHbIE KOOPAMHATLI, NapannenbHbli nepeHoc. Ko-
opauHaThl BEKTOPA, KoNnfnnHeapHble BEKTOPbI, Pa3fNoXeHNe Bek-
TOpa No ABYM HEKONMUHeapHbIM BEKTOPaM, CKansipHoe npous-
BeaeHuve. [peobpaszoBaHue cuctemMbl KoopamHaTt. VIHBepcus.
Mpumepsbl Ha BbluMcneHns obpasos. [NpsamMas Ha NNOCKOCTH.
OObLee ypaBHeHME NPAMON NUHUN HA NITIOCKOCTU, YpaBHEHNE
NPSAMOW C YrroBbIM KO3(PPULMEHTOM, YypaBHEHME NPAMOWN B OT-
peskax. BzaumHoe pacnonoxeHue AByx nNpsaMbIX. [Ty4ok npsambIx
Ha NIockocTh. PaccTtosHme oT TOYkM A0 NPAMON. Yron Mexay
OBYMs NPSAMbIMM.

2.2

KpuBble BToporo nopsiaka

KpuBble BTOporo nopsigka. OKpy>KHOCTb. QnnAMnc, CBOMWCTBA 3I1-
nunca. N'inepbona, ceoncTea runepbonsl. Napabona, cBONCTBa
napabonbl. KacatenbHasi K KpuBOM BTOPOro nopsgka. [uameTpsl
Kp1BbIX BTOpOro nopsigka. Knaccudukaums KpuBbix BTOPOro no-
psgka. luBapmaHTbl KpuBbIX BTOPOro nopsaka. LieHTpbl KpuBbIx
BTOPOro nopsigka.

2.3

BekTopbl B npocTpaHcTBe.

BekTopbl B NpOCTpaHCTBE, pasrfioXXeHne no TpeM HeKOMMaHap-
HbIM BekTopaMm. CkansipHoe npou3segeHe BEKTOPOB B Npo-
CcTpaHcTBe. BektopHoe npovsBeneHune, NpMMeEHeHne BEKTOPHOIrO
npouseeneHus, ero ceonctea. CmMeLlLaHHOE NPon3BEAEHNE U €0
ceowcTBa. lNpeobpasoBaHne cMCTEMbI KOOPAMHAT B NPOCTPaH-
cTBe.

2.4

YpaBHeHVe NoBEPXHOCTU U
KpUBOI B MPOCTPaHCTBE.

MpvmMepbl ypaBHEHWI NOBEPXHOCTEN M KPUBLIX B MPOCTPAHCTBE.
Ob6Lee ypaBHeHME NNOCKOCTW, HOpMasibHbIN BEKTOP. YpaBHe-
HKe NMOCKOCTU, NpoXoasLLel Yepes Tpu 3afaHHble Touku. Pac-
CTOSIHME TOYKM A0 NIIOCKOCTUW. YTon Mexay ABYMS MIIOCKOCTAMM.
My4ok nnockocten. ObLme N KaHOHNYECKNe ypaBHEHUS NPSAMOW
B NnpocTpaHcTee. [NapameTpuyeckne ypaBHeHUS NPsIMOW, ypaB-
HEeHMs NPAMOWN, NPOXoasLen Yepes ABe 3adaHHble TOYKK. Yron
mMexay AByMs npsMbiMu. [psamas n NnockoCTb.

2.5

MoBepxHOCTH 2-r0 nopsiaka.

annuncouna, rmnepbonounabl. Napabonounpl, KOHYC, UMAVHAPHI.
MeToa ceveHun. Knaccudmkauusa noBepxHocTen BTOPOro rno-
psgka. MiIHBapuaHThl NnoBepxHoCcTen 2-ro nopsigka. fluamer-
panbHble NNOCKOCTU. [1I0CKOCTU CUMMETPUN.

13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNA

Bugbl 3aHaTun (Yacos)

Ne HanmeHoBaHue TemMbl CamocTosTenanas
n/n (pasgena) gucumnnumHel Jlekymm | MNpaktndeckne | JNlabopaTopHbie pa6oTa Bcero
CwncteMbl koopanHaT.
1 BekTopbl 1 npamasn nuHus 12 20 - 20 52
Ha NnocKocTn
2 KpuBble BTOpOro nopsiaka 10 12 - 20 42
3 BekTopbl B NpOCTpaHCTBE 6 10 - 16 32
4 YpaBHevae NOBEPXHOCTU U KpK- 6 14 i 20 40
BOW B NPOCTPaHCTBE
5 lMoBepxHOCTM 2-ro nopsigka 16 12 - 22 50
Wtoro: 50 68 - 98 252

14. MeTogu4yeckue ykasaHMA Ans ooy4aroLWmxca Nno 0OCBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu 0by4arouUMCS Mo 0C80EHUK AucyuniuHbl: paboma ¢ KOHcrekmamu Jiekyud, npeseHmayuoHHbIM
Mamepuariom, 8bIrNOo/IHEHUE Mpakmu4yeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmauyuu u m.o.)
Mpu NpoxoXaeHUn AUCUMNIIMHBI UCMOMb3YIOTCS aKTUBHbIE U MHTEPaKTUBHbIE (DOPMbI NPOBEAEHMS NEKLUIA
N NPaKTUYECKUX 3aHATUNA, U OCYLLECTBMSETCA KOHTPOSb MOCELLAEMOCTU U BbIMNONIHEHUS BCEX BUAOB CaMOCTOS-
TenbHon paboTbl. B TeueHne ceMecTpa CTYAEHTbI peLlaroT 3afayu, ykasaHHble npenogaBaTenieM, K Kaxaomy 3a-
HATUI0. B cemecTpe NpoBOAMTCH 2 KOHTPOSbHbIE PaboThbl (HA MPaAKTUYECKUX 3aHATUSX).
B TeyeHne cemecTpa CTyAeHTbl Ha NabopaTOpHbIX 3aHATUSX peLlaT MHAMBUAYANbHblE 3aJaHus, COOT-
BETCTBYIOLLErO BapnaHTa. BapuaHTbl 3agaHnii MMETCS B METOANYECKON NUTepaType 1 pa3MeLLeHbl B MHTEPHETE.
OTu Xe BapuaHTbl U METOANYECKYIO NUTEPaTYPy CTYAEHTbI MOTYT Nony4nTh No e-mail. Pe3ynbTaTbl CaMoCTOATENb-
HbIX paboT 3a4nTbIBAOTCA BO BPEMS 3a4éTa.




15. NepevyeHb OCHOBHOW U AONOSTHUTENBLHOW NUTEepaTypbl, PECYpPCOB UHTEPHET, HeO6XO-

OUMbIX ONA OCBOEHUA ANCLUUNNMUHDbI (criucok numepamypbl ogpopmrsiemcss 8 coomeemcemeuu ¢ mpebo-
saHusamu MOCT u ucrnionb3yemcsi obw,asi Ck8o3Hast Hymepayus 01 ecex 8udo8 UCMOYHUKO8)
a) ocHOBHas nutepartypa:
Ne n/n UcTouHuK
Mpueanoe., BaH UBaHoBUY. AHanuTu4eckas reometpus : ydebHuk / W. W. MNMpusanos .— Mockea :

1 .
Jlanb, 2007 .— 304 c. : nn.
MNocTHukoB, Muxaun MuxannoBuy (1927-2004) . AHanuTuyeckas reomeTpus. Jlekumm no reomet-
pun : y4eb. nocobue. Y. 1/ M. M. NocTtHukoB .— Mocksa : JlaHb, 2009 .— 414, [1] c. : un.
MuHocueB, B. B. Kypc matemaTukm anst TeXHUYECKNX BbICLUMX Y4eOHbIX 3aBegeHun. YacTb 1.
AHanutunyeckas reometpus. MNpegens! u pagbl. DyHKUMKM U NPOU3BOAHbIE. JIMHEHasa n BEKTOp-
Has anrebpa : / MuHocues B.B., MNywkapb E.A., 3ybkos B.I"., Jlaxosckun B.A. — Mocksa : IlaHb,
2013 —
lMpakTuyeckoe pykoBOACTBO K peELUEHMI0 3afa4 Mo BbICLIEN maTeMaTuke. JlnHenHas anrebpa,
BekTopHas anrebpa, aHanMTuyeckasi reomeTpusl, BBEAeHUEe B MaTEMaTUYECKUA aHanus, npoms-
BoAHasi 1 ee npunoxerus : / . A. Conoebes, B. B. Lesenes, A. B. Yepssikos, A. 0. PenuH .—
Mocksa : JlaHb, 2009 .— 319 c. : un.;
6) fononHuTenNbHasa nNuTeparypa:
Ne n/n NcTOYHMK
Cemeros E.M. AHanumu4veckasi ceomempusi Ha nnockocmu / E.M.Cemenros, C.H.Ykcycoe ; Bo-

2

5 POHeXCKUl 2ocydapcmeeHHbIl yHusepcumem. — BopoHex : Usdamernbckuli dom BI'Y, — 94 c.

6 Egpumos H.B. Kpamkuti Kypc aHanumu4eckol eeomempuu : y4ebHuk dnss cmyd. ey3oe / H.B.
Egumos .— U30. 13-e, cmep. — M. : Qusmamnum, 2005 .— 238 c. : un.

7 Edmmos H.B. KpaTkuii kypc aHanmMTMyecKkom reoMeTpum : ydebHuk ans ctyq. sy3os / H.B. Ecdu-

MoB .— MN3g. 13-e, ctep. — M. : ®dnsmarnur, 2005 .— 238 ¢. : nn.
8 lMozopenos A.B., leomempusi./ A.B.lozopenos. - M.: Hayka, 1978. — 208 c.
Unbun B.A.. AHanumudeckasi czeomempusi. /B.A. UnbuH, 3.I.TM03HsIK - M.: ®usmamnum, 2002. —

9

240 c.

Mycxenuweunu H.U. Kypc aHanumu4deckol ceomempuu. /H.U.Mycxenuweunu. - Cl16.: JlaHb,
10| 2002.- 655 ¢

11 ModeHros I1.C. AHanumudeckas eeomempusi./l1.C. ModeHros. - M.: N38-eo0 MY, 1969. - 698c.
MoropenoB, Anekcen BacunbeBuY. AHanMTuyeckas reomeTpus ;. y4ebHUK ansa cTyd. mart. U
dw3. cneu. By3oB / A.B. MNoropenos .— 4-e n3g., nepepab. — M. : Hayka, 1978 .— 208 c. : un.
12 3agaqyHuK-NpakTUKyM No aHanuTU4ecKom reomeTpumn 1 Beicwen anrebpe : YyebHoe nocobue /
Mop obwy. pea. B.A. BonkoBa; JleHuHrp. roc. yH-T um. A.A. XKgaHoa .— J1. : I3g-Bo JleHuWHrp.
yH-Ta, 1986 .— 259, [1] c. : un., Tabn. — 0.50.

B)MH(pOpMaLMOHHbIE SNEKTPOHHO-06pa3oBaTerbHble pecypchl (oduLmanbHble pecypebl UHTEPHET)*:
Ne n/n Pecypc
5. | www.lib.vsu.ru
5. | http:www.math.vsu.ru — ogpuyuarnsHbil calim Mamemamu4yeckozo chakynsmema BI'Y
5. | http:www.math.msu.ru — ogpuyuanbHbil calim mexmama MY

* BHavane ykasbiBawoTca OBC, ¢ koTopbiMM wumetoTcs goroBopa Yy BIY, 3ateM OTKpbITble 3MEeKTPOHHO-
obpaszoBarernbHble pecypchl

16. MNepeyeHb y4yeOHO-MeTOAUYECKOro obecrnevyeHUss ANsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekomeHOauuu, nocobusi, 3adaqyHuUKku, MemooudecKkue yKa3aHUsi 10 8bIMOSTHEHUIO MpakK-
muydecKkux (KOHMpornbHbIX) pabom u dp.)

Ne n/n NcTOYHMK
1 Llybepburninep O.H. 3adayu u yripaxHeHuUs 1o aHanumu4eckol seomempuu. /
O.H.Lly6epbunnep. - Cl16.: JlaHb, 2003. — 366 c.
5 baxeanoe C.B. CbéopHuk 3aday no aHanumu4veckol eceomempuu. /C.B. baxeanos, 1.C. Mode-

Hos, A.C.[TlapxomeHKo. - M.: Hayka, 1964. — 327 ¢



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6827&TERM=%D0%9F%D1%80%D0%B8%D0%B2%D0%B0%D0%BB%D0%BE%D0%B2,%20%D0%98%D0%B2%D0%B0%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6827&TERM=%D0%9F%D0%BE%D1%81%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%20(1927-2004)%20%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6827&TERM=%D0%9C%D0%B8%D0%BD%D0%BE%D1%81%D1%86%D0%B5%D0%B2,%20%D0%92.%20%D0%91.%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6827&TERM=%D0%9F%D0%BE%D0%B3%D0%BE%D1%80%D0%B5%D0%BB%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

17. UHcbopmaLMOHHbIE TEXHONOIMU, UCNONb3yeMble ANA peanusauum yye6Hon aucum-

NNuHbLI, BKNOYasa nporpamMmmMHoe obecneyeHme n nHhopMaLMOHHO-CMNpPaBOYHbIe CUCTEMbI
(npu HeoGxoauMoOCTH)
JleKIIHOHHBbIE 3aHATHS TIPOBOISTCS B TPAAUIIMOHHON (DOpME B ayTUTOPHH.
IIpakTHyeckue 3aHATHSA [TPOBOJIATCS B TPAIUIIMOHHON (pOopMe B ayTUTOPUU WK B JTAOOPATOPHUSIX CHAO-
JKEHHBIMU MYJIBTPIMC,Z[HP'IHBIMH CpeaACTBaMU.
CamocTosiTeJIbHAS paﬁoTa BKJIIOYAET B ce0s MOATOTOBKY K NPAKTUYCCKHUM 3aHATHAM, KOHTPOJIbHBIM
paboTtam, TecTaM, 3a4€Ty U IK3aMEHY.

18. MaTepuanbHoO-TeXHU4Yeckoe obecnevyeHne AUCLUNIINHbBI: 1ocka, Me, (aoMacTtep, TpsIKa.

19. ®oHA OLEeHOYHbIX CPEeACTB.

19.1. NMepe4yeHb KOMNETEHUUN C YKa3aHMeM 3TanoB hoOpMUpPOBaHUA U
nnaHMpyeMbIiX pe3ynbTaToB 06y4YeHus

Kog v cogepxaHue

Kogbl n cogepxa-

MnaHmpyemble pe3ynbTaTbl

OTanbl hopmu-

CnocobeH Haxo-
OnTb, PopMynupo-
BaTb M pellatb
aKTyarnbHble U
3Ha4YMMBbIe Npo-
6nembl yHOa-
MeHTanbHoM Ma-
TEMaTHKN 1 mexa-
HUKK

O6napaeT 6a30BbI-
MU 3HaHUSIMU, MO-
ny4yeHHbIMK B 06-
nactu matemartuye-
CKUX U (Unu) ecte-
CTBEHHbIX HayK;
OlK-1.2

YMeeT ncnonb3o-
BaTb UX B npodec-
CUOHanbHOM Oes-
TEnbHOCTY;
OlK-1.3

VmeeT HaBbIku BbI-
©opa meTonoB pe-
LIeHUs1 3agady npo-
deccroHanbHom
AeATenbHOCTM Ha
OCHOBe TeopeTunye-
CKUX 3HaHUN

TSI, onpeaeneHns BeKTop-
HoM anreGpbl M aHanNUTUYe-
CKOI reOMeTpUM OCHOBHbIE
3agauyn aHanUTUYECKoM
reomMeTpun, opMyrMpOBKU
Teopem 1 MeTofpbl UX OoKa-
3aTenbCTBa;

opAanHat. BekTo-
pbl 1 NpsmMas
NWHWSA Ha nnoc-
KOCTWN.

2. KpuBble BTO-
poro nopsigka.
3. BekTopbl B
NnpoCTpaHCTBe.
4. YpaBHeHune
NMOBEPXHOCTU U
KpUBOW B Npo-
CTpaHcTBe.

5. NoBepxHOCTH
2-ro nopsigka.

KoMneTeHumn (1nm HWe MHONKaTOpOB 06y4eHuns (Nnokasatenu 4o- | poBaHWs KoMmne- $0C*
ee yactu) [OCTVXEHNS KOM- | CTUXEHUS 3a[aHHOro ypoB- | TeHuuu (pasge- | (cpeacTsa OueHM-
neTeHumm HS OCBOEHMWSA KOMMNEeTeHUUM | nbl (TeMbl) guc- BaHMs)
nocpeacTsoM hopMmnpoBa- UMNNUHBI MNN
HUSA 3HAHWN, YMEHUN, HaBbI- MOAYNS U NX
KOB) HaVMEHOBaHWeE)
OlK-1 OlK-1.1 8Hampb: ocHOBHbIE NOHA- | 1.CucTembl Ko-

VYeTHBIH onpoc
(YO)
Tectuposanue (T)
KontponbHas pa-
6ota (KP)
CamocrosiTenpHas
pabota (CPC)
KomnnoxBruym
3auer

DK3aMeH

Ymems: aHanusnpoBaTtb
anrebpanyeckue ypaBHe-
HUS NEPBON N BTOPOW CTe-
MeHn Ha NIIoCKOCTM U B
NpOCTpaHCTBE, CTPOUTb
COOTBETCTBYIOLMNE UM NK-
HUW 1 NOBEPXHOCTU, onpe-
AensTb BUA KPUBLIX U MO-
BEpPXHOCTEWN BTOPOro Mo-
psfka, AoKa3biBaTb OCHOB-
Hble TeopeMbl aHanuTnye-
CKOW reomeTpun 1 peLiatb
3apauu;

1.Cucrtemsbl ko-
opAaunHat. BekTo-
pbl 1 NpsmMas
NWHWS Ha nnoc-
KOCTW.

2. Kpusble BTO-
poro nopsigka.
3. BekTopbl B
NMpOCTpaHCTBe.
4. YpaBHeHue
NMOBEPXHOCTU U
KPUBOW B Npo-
CTpaHcTBe.

5. NoBepxHOCTH
2-ro nopsigka.

VYeTHBI onpoc
(YO)
Tectuposanue (T)
KouTtponbnas pa-
6ota (KP)
CamocrosiTenbHast
pabora (CPC)
Konnoksuym
3auer

DK3aMeH

Bnademb: 0CHOBHbIMU
MeTogamMm UccnenoBaHus
anrebpaunyeckmx MHUA 1
NoBEPXHOCTEN NEPBOro U
BTOPOro Nopsiika, OCHOB-
HbIMK MeTogamMM JoKasa-
TenbCTBa TEOPEM U peLle-

1.Cuctemsbl Ko-
opauvHaT. Bekto-
pbl 1 NpsiMas
NMHWSA Ha nnoc-
KOCTW.

2. KpuBble BTO-
poro nopsgka.

VYeTHBIi ompoc
(YO)
Tectuposanne (T)
KoHntposnbHas pa-
6ota (KP)
CamocrosTenpHas




HWs 3adayv aHanuTuyeckor | 3. BekTophbl B pabora (CPC)
reomeTpun. NnpPoCTpaHCTBeE. KOJ’IJ’IOKBI/IYM
4. YpaBHeHve 3auer
NMOBEPXHOCTN U
KpMBOW B Mpo-
CTpaHcTBe.

5. NMoeepxHocTN
2-ro nopsagka.

DK3aMeH

MpomexyToyHasa aTrectauus KM

* B rpadhe «POC» B 06s13aTENBHOM NOPSAAKE NEPEUNCTIAIOTCS OLEHOYHbIE CPEeACTBa TEKYLLEN U NpoMe-
XKYTOYHOW aTTecTauumn.

19.2. OnucaHue KpUTepueB U LUKaNbl OLEHUBAHUSI KOMNETeHUUN (pe3ynbTaToB OOy4veHUs1) npu
NPOMEXYTOYHOM aTTecTauum

Mpumep:

[ns oueHuBaHWsi pe3ynbTatoB OOYyYeHUS Ha 3K3aMeHe/3aveTe WCMNONb3ylTCs crneayowne
nokasatenu (3YHbl 13 19.1):
1) 3HaHMe y4yebHOro Mmatepmana v BrnageHne NnoHATUHBIM annapaTtoM aHanUTUYEeCKon reoMmeTpuu;
2) yMeHMe CBA3bIBaTb TEOPUIO C NPaKTUKOW;
3) yMeHune nnniocTpuposaTb OTBET NpUMepamu, pakrtamu, JaHHbIMU HayYHbIX UCCNeJoBaHUN,
4) ymeHve aHanusuMpoBaTb anrebpandeckme ypaBHEHWUs MEpPBON U BTOPOW CTEMNeHW Ha MNIOCKOCTU U B
NPOCTPaHCTBE, CTPOUTb COOTBETCTBYHOLUME UM NUHUM U MNOBEPXHOCTW, ONpeadensiTb BWA KPWBbIX WU
NoBEepPXHOCTEN BTOPOro nopsigka, AokasbiBaTb OCHOBHbIE TEOPEMbI aHaNMTUYECKON reOMeTpumn 1 peLuaTb
npakTnyeckue 3agaqu;
5) BnageHne OCHOBHbIMW MeToA4aMu UCCrefoBaHus anrebpanyeckmnx IMHUIA U NOBEPXHOCTEN NEPBOro M
BTOPOro nopsika, OCHOBHbIMW MeTOAaMW [oKa3aTerbCTBa TEOPEM U peLleHns 3agayvy aHanuTuyecKkom
reomeTpum;

[na oueHuBaHus pe3ynbTaToB OOy4eHUsI Ha 3K3ameHe ucronb3yeTcs 4-6annbHas Lwana:
«OTIIMYHOY, «XOPOLLIO», «YAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.

[lna oueHMBaHNS pe3ynbTaToB 00yYEeHMS! Ha 3a4eTe UCMONb3YEeTCA — 3a4TEHO, HE 3a4TEHO.
CooTHoLLEeHMe nokasaTenen, KpUTEPUER U LUKarbl OLeHMBaHNS pe3ynbTaToB 06y4YeHus:

YpoBeHb
KpuTepuu oueHuBaHna KomneTeHumm cdopmmpo- Llikana oueHoK
BaHHOCTM
KOMMeTeHunin
lMonHoe coomeemcmeue omeema obyqarowe2ocs 8cem nepeyucsieH- | losbileHHbIl Omnu4Ho
HbIM KpumepusM. [1podeMoHCmpPUPO8aHO 3HaHUE OCHOBHbLIX [1OHSI- ypOo8eHb
mud, onpedenieHUss 8EKMOPHOU anzebpbl U aHaumu4yeckol eeomem- (3a4meHo)
puu OCHOBHbIX 3adady aHanumuyeckol eeomempuu, (hOPMYynUpPOsKU
meopem u mMemoOlbl ux OdokasamesibCcmea, yMeHuUe aHanu3uposamem
aneebpaudeckue ypasHeHUs repeol U 8mopoll cmerneHu Ha MiIoCKOo-
cmu u 8 IpocmpaHcmee, cmpoums coomeemcmeaywue UM JUHUU U
rnosepxHocmu, orpedeniame 8Ud KpuBbIX U M08epxHocmel 8mopo20
rnopsidka, OoKa3bl8amb OCHOBHbIE MEOPEeMbl aHanumu4yeckol eeo-
Mempuu u pewamp 3adayu, enadeHue 0CHOBHbLIMU MemodaMu uccrie-
dosaHus anzsebpaudeckux nNUHUU U nogepxHocmedl repeozo U 8mopo-
20 rnopsidka, OCHOBHbIMU Memodamu OoKazamesibcmea meopeMm U

pelweHus 3aday aHanumu4yeckol eeoMmempuu.

Omeem Ha KOHMPObHO-U3MepumenbHbIl Mamepuan He coomeem- | basoeblil ypo- Xopouwio
cmeyem 0OHOMY U3 MepeYucrieHHbIX rokasamesel, Ho obydarouulcs 8eHb
daem npasursibHble omeemsbi Ha G0MNOTHUMEbHbIE 80MPOCHI. (3a4meHo)
Hedocmamoy4Ho npodemMoHCmpuUpo8aHO yMeHUe aHanusuposams ai-
2ebpaudecKkue ypasHeHUs1 nepsoll u emopol cmereHu Ha MiocKocmu




u 8 npocmpaHcmee, uiu Cmpoums coomeemcmsyoujue UM JUHUU U
rnosepxHocmu, ornpedensame 8Ud KpusbiX U rogepxHocmeli 8mopoeo
rnopsidka, OoKa3bl8amb OCHOBHbLIE MEOoPeMbl aHanumu4yeckol eeo-
Mempuu unu pewams 3adayu.

Unu codepxamcsi omoernbHbie npoberibl pu UCnoib308aHUU OCHOE-
HbIX Memodoe uccriedoeaHusi anzebpaudyeckux NUHUL U M0B8EPXHO-
cmel nepeoz2o U 8mopozo rnopsioka, unu memodos dokazamesibcmea
meopem u pelieHus 3aday aHanumuyeckol 2eomempuul.

Omeem Ha KOHMPOSIbHO-U3MePUMenbHbIU Mamepuana He coomeem-
cmgyem mobbiM 08yM U3 MepeyqucsieHHbIX rokasamered, oby4yaro-
wutica daem HerosnHble omeembl Ha OO0MnoHUMErbHbIE 80rPOChHI.
JemoHcmpupyem Yacmu4Hoe 3HaHue OCHOBHbIX MOHSIMuU, oripede-
NleHUli 8eKMopHoOU arneebpbl U aHanumuyeckou seomMempuu, OCHO8-
HbIX 3aday aHanumu4yeckol seomempuu, hopMyIuposKU meopem U
MemoOb! ux 0oka3zamesibcmea uUnu He ymeem aHanu3uposams anzeb-
pauyeckue ypasHeHUs1 nepsoll U 8mopoli cmeneHuU Ha MNiIocKocmu U 8
npocmpaHcmee, ufu cmpoums CoOoOmeemcmeayruue UM AUHUU U Mo-
gepxHocmu, onpedensimb 8Ud Kpusbix U rnogepxHocmeli 8mopoeo rno-
psiOka, Ooka3bleamb OCHOBHbIE MeopeMbl aHanIumu4eckol eeomem-
puu unu pewams 3adayu.

Unu umeem He nonHoe npedcmasreHue 06 Uucrnonb308aHUU OCHOBHbIX
memoodoe uccnedoeaHusi anzebpaudeckux UHUU U rogepxHocmel
rnepgoz2o u emopozo nopsdka, unu memodos, donyckaem cyuje-
cmeeHHble owubKu rpu 0oKkasamesibcmee meopeM Usu peweHuU 3a-
day aHanumu4eckol eeomMempuu.

lNopoeoenili
ypo8eHb

Yoosnemsopu-
meJsibHO

(3a4meHo)

Omeem Ha KOHMPOIIbHO-U3MepUMesbHbIl Mamepuasa He coomeem-
cmeyem nobbiIM mpemM U3 fepeyucneHHbIX nokasamenel. O6yyaro-
wuticas deMoHCMpuUpyem OMmMpPbIBOYHbIE, (hpacMeHmMapHbIe 3HaHUS,
donyckaem epybbie owubku rpu Ookalamesibcmae meopem Uniu pe-
weHuu 3aday aHanumu4eckol eeoMempuu.

Heydosnemeopu-
mesibHO

(He 3a4ymeHo)

19.3. TunoBble KOHTPOJIbHbLIE 3aA4aHUA WU UHbIEe MaTepuarnbl, HeOb6XoAuMbIe ANs OLUEHKN 3Ha-
HWW, YMEHUM!, HaBbIKOB U (MNN) onbiTa AEATENbLHOCTU, XapaKkTepusywme 3tanbl hopMupoBaHus

KOMMNeTeHLUUN B npoLecce 0CBOEHNA ob6pa3oBaTeNibHON NporpaMmbl

19.3.1. NepeyeHb BONPOCOB K 3K3aMEHY:

JlexkapToBbl KOOPIMHATHI, ITPOCTEUILINE 3a1a4H.
TeopemMa UeBsl.

KoopauHnaTel BEKTOpa, KOJUIMHEAPHBIE BEKTOPHI.

[Ipsimast HA IIIOCKOCTH, Ty4YOK MPSIMBIX.
PaccrositHre OT TOYKHM 710 TIPSIMOM.
[IpeobpazoBaHue CUCTEMBI KOOPAUHAT.
NuBepcus.

RHBOoo~NoOOA~WNE

12. H3yuyeHue KOHUYECKUX CEUECHHII.

13. KacarenbHasi K KOHUYECKOMY CEYEHUIO.

14. ®okanbHbIE CBOMCTBA KOHUYECKUX CCUCHUM.
15. OnTuyeckue CBOMCTBA.

16. dumamerpsl.

YpaBHEHUE JTUHUH, OJISIPHBIE KOOPAMHATHL, IAPAJUIECIIbHBIN IIEPEHOC.

Paznoxenue 1o ABYM HCKOJUIMHCAPHBIM BCKTOpPaM, CKAJIAPHOC IIPONU3BCACHUC.

0. Konuueckue ceyeHusi, KOHUYECKUX CEUYEHUH B MOJISIPHON CUCTEME KOOPAMHAT.
1. VYpaBHeHMS KOHMYECKUX CEUEHUM B JIEKAPTOBOM CHCTEME KOOPAUHAT.




17.  Knaccuduxaius KpuBbIX BTOPOTO MOPSAIKA.

18. VuBapuaHTHI.

19. IleHTpBI KPUBBIX BTOPOTO TOPSIKA.

20. Ilpumenenus GOKaIbHOTO CBOMCTBA TUMEPOOIIBI.

21. BexTopsl B IPOCTPAHCTBE, Pa3I0KEHUE TTO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
22. BekTopHOE MpOou3BEICHHE.

23. CwmemranHoe MpOU3BEICHUE.

24. TlpeobpaszoBaHue CHCTEMbI KOOPIUHAT B TIPOCTPAHCTBE.

25. YpaBHeHHE IOBEPXHOCTH M KPUBOH B TIPOCTPAHCTRBE.

26.  YpaBHEHHE TUIOCKOCTH, PACCTOSTHUE OT TOYKH JIO TUIOCKOCTH.

27. YpaBHEHHS IPSIMOH B IPOCTPAHCTBE.

28. IlpsiMas ¥ TUIOCKOCT.

29.  Dmmunicouna, THIepOOTOnIbI.

30. IlapaGosouasl, KOHYC, IMJIAHIPHI.

31. VYmporienne ypaBHEHUS TOBEPXHOCTH.

32. Knaccudukaius moBepXHOCTEH 2-TO TOPSAKA.

33. IIpsamonuHeliHbIe 00pa3yoIIHe.

34. IlpsmonuHelHbIE 00pa3yOIIMe OHOMOIOCTHOTO runiepbotona 1,2.
35. IIpsamonunHeiiHbie 00pa3yolIre rurnepooInIecKoro napadboionsa.
36. Kpyrossie ceueHus.

37. JlmameTrpanbHbIC MIJIOCKOCTH.

38. IlnockocT CUMMETPHH.

39. T'naBHbIC HampaBlICHUS.

40. VnHBapuaHThI MOBEPXHOCTEH.

41. TlpoekTHBHBIE MPOCTPAHCTBA, AHTAPMOHHUYECKOE OTHOIIICHHUE.

19.3.2. NMepeyeHb NpaKTUUYECKUX 3a8aHUN

1. HaiiTi BHYTpEHHHE yTJIbI TPEYTOJILHUKA, CTOPOHBI KOTOPOTO BBIPAXKEHBI ypaBHEHHSIMU X — Y — 3 = 0,
X-3y—4=0, 4x+2y+3=0.

2. lanbl ABe BepLIMHBI TpeyroibHuka A(2, 2), B(3, 0) u Touka nepeceuenus ero meauan O(3, 1).
Haiitu tpetsio Bepmnny C.

3. Uepes TouKy nepecedeHus mpsMbix X +y—6 =0, 2X—y—3 =0 mpoBecTH NpsMyIo MoJ yriaoMm B 45°
K psimoit 3x — 5 = 0.

4. CTOpOHBI TPEYroJibHUKA BhIpaXKatoTcs ypaBHeHUsMU X +3y—2=0, 2x+y+5=0,3x-4=0.
Haiitn ypaBHEHHS BBICOT 3TOr0 TPEYTrOJIbHUKA.

5. Ha mpsimoit 4x + 3y — 12 =0 HaiiTu TOUKY, paBHOyIaleHHYI0 OT Touek (—1,-2) u (1, 4).

6. JlaHbI ypaBHEHHS IBYX CTOpOH mapaienorpaMmma X +y—1=0, 3X —y +4 =0 u Touka nepeceycHus
ero nuaroHaneit (3, 3). Haiitu ypaBHEeHUs ABYX APYTUX CTOPOH.

7. Ha ipsimoit x + 3y =0 HalTH TOYKY, paBHOYIAJICHHYIO OT Havyaja KOOPAMHAT M OT MpsiIMON X + 3y — 2
=0.

8. ana nmpsimast 3x — 4y — 10 = 0. Haiitu ypaBHEeHHE NPSMOH, MapaJICIbHONW JAHHON M OTCTOSIIEH OT
HEE Ha pacCTOSHUU 3 €IMHULL

9. Haiiti paccTosiHEEe MEXTy apaiebHBIMU IPSAMBIMU 3X + 4y — 15=0 n3x + 4y +20=0.

10. Hanncatp ypaBHEHUE NpsAMOH, poxoadiei yepe3 Touky A(5, 2) Ha pacCTOsHUM 4 €AMHHUIL OT TOY-
ku B(-3,1).

2
11. CocTaBuTh ypaBHEHHE KacaTelbHbBIX K OKPY>KHOCTH C LIEHTpaM B Touke (3, 6) u paxuyca g\/85

IPOXOJSIIUX uepe3 Touky (1, —2).



12. Haiit yron Mexay OUCCeKTpucamMu yriioB, 00pa3yeMbIX IpsMbIiMUA 3X +4y —9=0 u

12x +9y -8 =0.

13. Haiitu ypaBHeHHE OMCCEKTPUCHI BHEIIHETO YIlla A TPEYrojbHHUKA C BEPIIMHAMU

A(0,0), B(3,0), CO,7).

14. Haiitu TouKy, paBHOYJaJIeHHYIO0 OT Touek M(4, —3) u N(2,—1) u orcTodiryto oT npsamoi 4x + 3y —
2 =0 Ha pacCTOSIHUM, PaBHOM 2.

15. Hanst uentp kBaapara C(—1, 0) u ypaBHeHue ctoponsl x + 3y —5=0. CocTaBuTh ypaBHEHUS
OCTaJIbHBIX TPEX CTOPOH.

16. B npsitMOyroasHOM paBHOOEAPEHHOM TPEYTOJIbHUKE JaHbl YpaBHEHHE KaTeTa y = 2X W CepenHa TU-
noteny3sl K(4, 2). HaiiTu ypaBHEHUS IBYX IPYTUX €rO CTOPOH.

17. BpluucnuTh KOOpAUHATHI BEPLIUH poMOa, €CJIM U3BECTHBI YPAaBHEHMS JIBYX €r0 CTOPOH: 2X —oy —1 =
0, 2Xx -5y —34 =0 u ypaBHeHHE OJTHOM U3 ero quaronanei: x +3y—6=0.

18. 3nas ypaBHenune 3x —2y + 6 =0 0JHOI U3 CTOPOH yIjia U ypaBHEHHE ero OMCCEKTPHUCH X —3Y + 5
=(, cocTaBUTh ypaBHEHHE BTOPOI CTOPOHBI yIJa.

19. B tpeyronbauke ABC wuszBecTHbl: cropoHa AB: 4x +y—12 =0, Beicota BM: 5x -4y —-—-15=0 u
BbicoTa AH: 2x +2y—9 = 0. Hanucarts ypaBHEeHUS ABYX APYIMX CTOPOH U TPETHEIl BBICOTHI.

20. Haiitu ypaBHEHUE OKPYKHOCTH, LICHTP KOTOPOM JICKUT B Touke (4, 7) U KOTOpasi KacaeTcs MpsMoun
3X—-4y+1=0.

21. Hamucatp ypaBHEHHE KacaTelbHOU K OKpyxkHOCTH (X + 1)2 + (y —3)2 =25 B Touke (3, 6).

22. HaiiTi ypaBHEHHUS KacaTeIbHBIX K OKPY:KHOCTH X2 +y2 = 10, mpoxoasiux depe3 Touky (-5, —5).
23. HaiiT kacaTtenpHbIe K OKpY>KHOCTH X2 + y2 = 13, mapayutensHbie npsmoit 4x + 6y —5 = 0.

24. Haiitu kacareibHbIe K OKpYX)HOCTH X2 +y2 + 5x =0, mepneHAuKysipHble K mpsaMoi 4x —3y + 7 =
0.

25. OnpenenuTth SKCUEHTPUCUTET IUIHIICA, €CIIU OTPE30K, COSAMHSIIONINN ero (JOKyChl BUACH U3 KOHIIA
MaJioi OCH MOJI IPSIMBIM YTJIOM.

26. OnpenenuTth SKCUEHTPUCUTET IUIUIICA, €CITU PACCTOSIHHE MeXAy (OKycaMH paBHO PACCTOSHUIO MEXK-
Iy KOHIIaMU OOJIBIIION U MaJloi oceit.

27. OnpenenuTth SKCUEHTPUCUTET JUINIICA, €CIIU €ro 00JIbIIasi OCh BTPOE 00JIbILE MAJIOH.

28. T'unepOona kacaetcs npsamoit x — Yy —3 =0 B Touke (5, 2). CocTtaBUTh ypaBHEHHE ITON TUIIEPOOITHI.
29. lana napabomna y2 = 6x. YUepes Touky (4, 1) mpoBeCTH Takyro XOpAy, KOTOpast IeTuiIachk Obl B ATOM
TOYKE ITOI0JIaM.

30. Haiitu ypaBHEHUs: AMaMeTpoB mapaloiibl y2 = 8X, CONPSKEHHBIX C XOPJlaMHU, HAKIIOHEHHBIMH K HUM
oA yriioM B 45°.

40. Haiitu Takyro TOUKy Ha mapadosne y2 = 12x, 9ToOblI KacaTeiabHas B HEil 00pa30BBIBAJIA C OCBIO CHM-
MeTpuu napaboss! yroia B 30°.

41. Jlana napa6ona y2 = 10x. Haiitu k 3T0if mapabose kacaTeabHblE B TOUKAX, B KOTOPBIX OHA Iepece-
Kaercs ¢ npaAMoil y =4x — 5.

42. OrnpenienuTh YroJl MeXJly BeKTopamMu a U b, ecnu Bektop a+ 3b mepneHauKyisipeH K BeKTopy 7a
— 5b, aBekTtop a—4b mMepHeHAMKYISpEeH K BeKTopy 7a— 2b.

AB=c, BC=a CA=D. pajiry BEKTOPBI, KOJI-

43. 3Has BEKTOPBHI, CIYKallUe CTOPOHAMH TPEYToJIbHUKA
JIMHEapHbIe OMCCEKTPHCAM YIJIOB 3TOTO TPEYTrOJbHUKA.
44. Jloxa3zatb, YTO CyMMa BEKTOPOB, COETUHSIOIIUX LIEHTP MPaBUIBHOTO TPEYToJIbHUKA C €r0 BEepIInHa-
MU, paBHa HYJIIO.

45. I1pu xakom 3HaueHUU KodhduIMeHTa o BEKTOpbl p = aa+tSb m g=3a —b okaxyrcs KolmuHeap-
HBIMH, €CJIH @ U b HE KOJUTMHEapHBI?

46. Bektops! a, b, ¢ u d cBs3anbl cootHomenusmu a/\b = ¢/\d, a/\c =b/\d. [oka3ars xoyrHEap-
HOCTH BekTopoB a—d u b—C.

47. BeluucnuTh JUIMHY IHaroHajel napauienorpaMmma, IoCTpOeHHOro Ha BekTopax A =5p+2q u B=p

—3q, eciu U3BECTHO, YTO |p|=\/§, |q|=3 u (p~q)=mn/4b

48. 3Has B€ CTOPOHBI TPEYTOJIbHUKA

AB =3p-4q u BC=p+5q, Beruuciauts aauny ero Bbicotbl CD mpu yclioBHH, YTO BEKTOPBHl P U ( —
NEePICHUKYIISIPHBIC IPYT APYTY AMHUYHBIC BEKTOPBI (OPTHI).



49. BexTop m, nepneHIuKyIApHbIA kK ocu Oz u Kk BekTopy a = ( 8;—15; 3 ), oOpa3yeT ocTpslii yroi ¢
ocbto Ox. 3Has, uto |m |=151, HaAWTH €ro KOOPAWHATHI.

50. BeraucnuTe miIonaap napaiienorpaMma, mocTpoeHHoro Ha Bekropax AB=m +2n u AD =m - 3n,
rie lm|=5,|n|=3 u (m”"n)=n/6.

51. BekTop X, mepneHIUKYJISIpHBINA K BeKTopam a=(4;-2;-3) u b=(0; 1; 3 ), obpasyer ¢ ockto Oy
TyIo# yroi. 3Has, 4To | X | = 26, HAlWTH €ro KOOPIANHATHI.

52. BeIYUCIUTH CUHYC yIiia MKy AUaroHalIsIMU MapajuieorpaMma, OCTPOCHHOTO Ha IAHHBIX BEKTO-
pax a=2m+n—p u b=m-3n+p, TAe M, n ¥ p— B3AUMHO NEPIECHIUKYISIPHbIEC SIUHUYHBIC BEK-
TOPBI.

53. Haiitu Touky, cuMMeTpuaHyto Touke A( 3; —7; 5) OTHOCUTENBHO INIOCKOCTH 2X — 6y + 3z — 42= 0.
54. B nyuke, onpeaensieMoOM IIOCKOCTSIMU

3X+y—-22-6=0 u x—2y +5z2 — 1= 0, HaWTH IIOCKOCTH, NEPIICHANKYIISPHBIE K 3TUM OCHOBHBIM
IJIOCKOCTSIM.

55. Yepes Touky M(-5; 16; 12 ) mpoBeneHs! 1Be MIIOCKOCTH: OJIHA U3 KOTOPBIX coaepkUT ock OX, npy-
ras —ocb OY. BbIYHCIUTB yroi MEXy STUMHU JABYMS IJIOCKOCTSIMHU.

56. Harmcats ypaBHEHUE TUIOCKOCTH, TIEPIICHIUKYIIIPHON K IJIOCKOCTH 5X —y +3Z — 2 =0 u mepeceka-
IOLLIEH ee IO MPSIMOM, Jexalen B rinockoctu xOy.

57. Uepes nuHuIo niepecedeHus miockocred 4x —y+32—1=0 u x+ S5y —2z+ 2 =0 mnpoBecTH Imjioc-
KOCTb, IEPIEHAUKYIISIPHYIO K IIOCKOCTH 2X —Y +5Z -3 =0.

58. IIpoBecTH MIOCKOCTh Yepe3 NEPICHANKYIIAPHI, ONMyIIeHHbIe U3 TOUku A( —3; 2; 5) Ha MI0CKOCTH
4x+y—-3z+13=0u x—-2y+z-11=0.

59. CocraBuUTh ypaBHEHHUE MJIOCKOCTH, poxosiieit uepes Touku L(0;0; 1) u N (3;0; 0) u ob6pasy-
roweit yroin B 60° ¢ mockocteio XOy.

60. B myuke, onpenensieMoM miockocTsiMu 2x +y—3z+2=0 u 5x + 5y —4z+ 3 =0, HaliTu ABE mep-
NCHIUKYIIIPHBIC APYT K APYTY IJIOCKOCTH, U3 KOTOPBIX OJHA MPOXOAUT yepe3 Touky A(4;—-3;1).

19.3.3. TecTtoBbIe 3agaHudA

Ne BapuanTsl 0TBETOB
3aja- VYcmoBue 3amaun 1 2 3 4
Aa-
HHS
1 N yz
OKCIEHTPUCHUTET TUIIEPOOITBI T =1paBen 4/5 5/4 5/3 4
2 Kakue 13 ueTbIpex MI0CKOCTEH SIBJISFOTCS B3aUMHO T1ep-
NeHJUKYJISPHBIMU:
(a) x+y—-z-1=0,
(6) 2Xx_2y+5=0, @u® |[@u@ |[©u@E |@10

(B) x+y-z-1=0,
(r) x+y—-z-1=07?

3 PaccrosHue Mexay napasuleIbHbIMU IPSIMBIMU

3x+4y=0 u 3x+4y-5=0 paBno

4 Bonbmas momyock smmunca 4x° +25y° =100 pasna 4 25 5 2

Kakas n3 miockocteit

(a) 5x—2y+3z+1=0,
(6) S5x+2y+3z+2=0,
(B) 2x-5y+5=0, () (6) (8) (r)
(r) 2x-5y+z+5=0

NEPIEHIUKYIISIpHA IPIMOMI




6 Kakwne u3 mepednciieHHbIX map IPSMBIX SBISIOTCS B3aHMHO
TIePIICHANKYJIIPHBIME? (a) L (b) (a) 1 (d) (b) L (d )

(a)3x+5y—8=0; (b)3x—5y+8=0; (c)3x=5;| ¥ u u (a)L(d)
(d)sx+y+8=0; (e)5x-3y+3=0; (f)5y=3|(€)L(f)](c)L(f)]|(a)L(e)

7 JlaHbI TpU CTOPOHBI HapaIEIOrpaMmMa
5Xx—3y—-14=0; 5x-3y+8=0; 2x+y+1=0.| y=-2X 2x+y=4| y=2x-10| 2x+y=10

VYKaKuTe 4ETBEPTYIO CTOPOHY.

8 VYron Mexxay naockocTamu 4Xx—2y+3z+7=0 u

AX—2y+32+1=0 paBen 90° 60° 30° 0°
9 Pacctosinue mexay npsameiMu 4X—3y+7=0 u
9 5 1 0
4x—-3y+2=0 paBHO
10 NG 2
OKCLEHTPUCUTET 3ITUIICA 2 + 9 =1 paBen 0.8 05 0.9 07
11 X2 V2
OKCIEHTPUCUTET TUIEPOOIIbI 69 =1 paBeH 14 1.25 12 1,55
12 | Kakas u3 mpsMbIx
X y-1 z-4
a —_—=— =,
@ 5 2 3
X -1 z-4
6 2=1=="0,
5 1 -3
x+2 y 244 (@) ©) () ()
(B) =X = ’
3 -2 3
X y+1 z-2
e

nepreHAnKyJsipHa iockoctn 2X—5y+10z2+5=07?

19.3.4. MNepeyveHb 3agaHUN ANA KOHTPOSbHbLIX padoTt

1. KoHTponbHas pa6oTta no teme «lpsiMas NMHUA Ha NJTOCKOCTUY:

Bapuant Nel
1. ITpoBepuTh, uto npsMeie Y = 3x—-1, x-7 y= 7 u X+ y— 7 =0 cnyxar croponamu paBHOGEIPEHHOTO
TPEYTroJbHHUKA.
2. CoCTaBUTEL ypaBHEHHUE TPAMOIA, IESIIEHN MOMOTaM OTPE30K MEKIY TOUKaMHU A(—3; 2) u B (5; — 2) u 00pa-
3yIoIIel ¢ 0Tpe3koM AB yroa BiBoe Oosbiel, ueM ¢ ockto OX.
3. Haiitu nentp kpyra paguyca =8 M Kacaromerocs IByX MpsMBIX: 3X — 4y +10=0 u 3X+ 4y =0.
4. CocraBuTh ypaBHEHHUsI CTOPOH poMm0Oa, 3Hasl JIBe IPOTHBOJIEKAIINE €r0 BEPIIUHBI A(—3; 1) , B (5; 7) U IUI0-

maap pomoba S=25 602.

5. CocTaBUTh YpaBHCHUSA CTOPOH TPEYroJIbHUKA, 3HAsA OJHY M3 €ro BECpIINH A(3, - 4) " YypaBHCHHA ABYX BBLICOT

IX—2y—-1=0 u 2X—-7y—-6=0.
Bapuant Ne2

1. 3Hast ypaBHEHHsI GOKOBBIX CTOPOH PaBHOOEIPEHHOTO TpeyroibHuka Y = 3u X— Y+ 4=0, cocrasurs ypaB-

HEHHE TPEThEeH CTOPOHBI, IPH YCIOBHH, YTO OHA MPOXOINT Yepe3 Hadajlo KOOPAHMHAT.




2. CocTaBUTh YpaBHEHHUS CTOPOH TPEYTOJIBHUKA, 3HASI IBE €TI0 BEPIIMHEI A(3, 5) , B (6, 1) ¥ TOYKY TIepecedeHUs

ero meqman M (4, 0)

3. Ha ocu opauHaT HalfTH TOUKY, OIMHAKOBO YAAJCHHYIO OT Hadaja KOOPAUHAT U OT NpsAMOM 3X — 4y +12=0.
4. Haiitu TOuKy, CHMMETPUUYHYIO TOUKE Q (—2; - 9) OTHOCHUTEJILHO MPSAMOI 2X+ 5y —-38=0.
5. B tpeyronsnuke A(—3; - 1) , B (1; - 5) , C (9; 3), cTopoHsl AB u AC pa3sneneHbl B OTHOLICHUU

/1 = 3, cuurasa oT O6H1€I71 BCPIINHBI A. HpOBepI/ITL, 4YTO HOPAMBIC, COCAUHAIONNUEC TOYKU ACIICHHSA C IMPOTHUBOJICKAITUMU
BEpHIMHAMU, U MCJIMaHa AM TNIEPECCKAOTCA B OJTHOM TOYKE

Bapuant Ne3
. T
1. 13 Touku A(6, 9) HaIpaBJIEH JdyY MOJ YIJIOM Z K npsmoit Y = g X+ g Haiitu ypaBHeHue ny4a, oTpa-
JKEHHOI'O OT 3TOM MPSIMOH.
2. COCTaBHTb YPAaBHEHHS KATETOB MPSMOYTOIBHOTO TPEYroIbHUKA, ILIOMALh KOTOPOro paBHa 20 ei’., eCIli H3BECTHO,

YTO €ro rurmoTeHy3a JICXKUT Ha OCU a6cuncc, a BEpIIMHA IPpAMOro yria COBIIaAacT € TOYKOI C (_1, 4) .

3. JlaH TpeyrombHUK A(l, 2) , B (3, 7) , C (5, —13) BeraucianTh JUTHHY MEPICHIUKYISPa, OMYIICHHOTO U3
BEpUIMHBI B Ha MeIuaHy, IPOBEACHHYIO U3 BEPIINHBI A.

4. JlaHbl BEpIIMHBI TPEYTOJIbHUKA: A(—6, - 3), B (—4, 3) , C (9, 2) . Ha BHyTpenHelt Ouccekrpuce yrma A
HAWTH TaKylo TOUKy M, 4TOOBI YeThIpeXyroidbHuk ABMC okazaics Tpaneuue.

Ipsimble 3X + 4y —-30=0 u 3Xx-— 4y +12=0 «acaworcs OKPYXHOCTH, paauyc kKotopoii R = 5. Berumciauts

IUIOIIA/Ib YEeTHIPEXYTroJbHUKA, 00Pa30BaHHOTO ITUMHU KAacaTebHBIMH M PAIHyCaMH Kpyra, IPOBEJCHHBIMHI B TOUKH KacaHHUs.
Bapuant Ned

1. CocTaBUTh ypaBHEHHs KAaTETOB HPSMOYTOJIFHOTO PaBHOOEIPEHHOI'O TPEYrojbHUKA, 3HAs ypaBHEHHE THIIOTEHY3bI

y= 3X+5u BEpILIMHY HPSIMOTO yIia (4, — 1) .
2. IIpoBepUTH, 4TO TOUKH A(—Z, - 2), B(—3, 1) , C (7, 7) u D (3, 1) CIIy’aT BepIIMHAMH Tpanenuu

U COCTAaBUTb YPABHEHUS CPEJHEH JIMHUY U JUaroHajlel 3TOU Tpanenuu.

3. Ha pacctositHuu 5 enuHHMI] OT TOUKH C (4, 3) MPOBECTH NPSMYIO, OTCEKAIOIYIO0 PaBHBIE OTPE3KH Ha OCSX KOOP-
nuHaT (18 GayioB).

4. JlaHbl 1B€ BEPIUIMHBI TPEYrOJIbHUKA A(—G; 2) , B (2, — 2) w Touka H (1, 2) MIepEeCceUeH s €T0 BBICOT.
BrrancnnTh KoopauHaTH TpeTher BepumHel C (22 6amna).

5. CocTaBUTh YpaBHEHHUS CTOPOH TPEYTOJIbHMKA, 3HAsl OJIHY U3 €ro BEepIINH A(—4, 2) U YPaBHEHUS JIBYX MEJIUAH:

3X—2y+2=0 u 3x+5y-12=0.

2. KoHTponbHas paboTta no Tteme «BektopHas anrebpa n npsimasi U NyIOCKOCTb B NPOCTPaHCTBEX:

BAPUAHT Nel

1. Bexkropwr @, b, ¢ u d ceasaus coornomrenusmu al\b = ¢/\d, a/\c = b/Ad. [loka3aTh KOJUIMHEAPHOCTH BEKTOPOB
a-dub-c.

2. Tlpu kakoM 3HaueHUH KodPduImeHTa o BeKTOpsl P = aida+5b u = 3a—b okaxyTcs KOJIMHEAPHBIMH, €CIH & |
b me komnmmHeapHbI?

3. Haiitu Touky, cummerpuunyto Touke A(3; -7; 5) oTHOCHTENBHO MmIocKoCcTH 2X - 6y + 37 - 42= 0.

4. B myuke, onpenensieMoM IockocTsiMA 3X+ Y -2 -6=0 n X- 2y +5z - 1= 0, HaliTu MJIOCKOCTH, NEPIEHIUKYJISPHBIE K
9THM OCHOBHBIM IJIOCKOCTSIM.



Xx-3 y+4 -2
2 1 -3

5. Hammcars ypaBHEHHE IUIOCKOCTH, IPOXOJSILICH Yepe3 MpsaMyro U MapajuieIbHON NMpsMoit

X+5 y-2 z-1
4 7 2

BAPUAHT Ne2

1. BbUUCTUTH JUIMHY AWATOHAJICH mapasuieiorpaMMa, IIOCTPOSHHOTO Ha BekTopax A =5p +2q u B = p - 3q, ecmm m3-
BECTHO, YTO |p|=\/§, lql=3 u (pq)=mnl/d

2. 3Has nBe cropoHsl Tpeyroiabauka AB =3p -4q nu BC = p + 5¢, Beramcnuth anuny ero Beicotst CD mpu ycnosuw,
YTO BEKTOPHl P U ( — NEPIEHIUKYISIPHBIC IPYT APYTY €ANHUYHbBIE BEKTOPHI (OPTHI).

3. Yepes touky M(-5; 16; 12 ) mpoBeneHbI JBe IOCKOCTH: OJ{HA U3 KOTOPBIX coaepxuT ock OX, apyras —oce OY.
BBIUKCIIUTD YTOJI MEKAY 3TUMH JBYMS TIOCKOCTSIMH.

4. Hamucatps ypaBHEHHUE IUIOCKOCTH, TIEPIIEHANKYIIPHOI K IiIockocTH 5X —Y +3Z2 — 2 = 0 u nepecekaromieii ee 1o mpsi-
MO, nexxarieil B miockoct XOY.

X-2 y-3 z+1
S 1

5. UYepes mpsaMyio MIPOBECTHU IUIOCKOCTh, HEPIEHAUKYIAPHYIO K INIOCKOCTH

X+4y—-3z+7=0.

BAPUAHT N3

1. Bekrtop M, neprneHAuKyIspHbIil k ocu Oz u k Bektopy a = ( 8; —15;3), obpasyet octpsiit yron ¢ oceto OX. 3Has,
uto | M| =51, HailTi ero KOOPAUHATHL

2. BbIYHCIUTD MIIOMIA/Ih MAPAILIEIOrpaMMa, TOCTPOSHHOTo Ha BekTopax AB=m+2n u AD=m-3n, rae |[m|=5,
[n|=3u (Mm~n)=n/6.

3. CocTaBuUTh ypaBHEHHE IDIOCKOCTH, Mpoxoasei gepe3 Touku L( 0; 0; 1)

4. B myuke, onpenenseMoM miockocTsMA 2X +Yy—3z2+2 =0 u 5X + 5y —4z + 3 =0, HaifTu 1BE NEPICHINKYIIPHBIC
JPYT K APYTY MIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOAUT uepe3 Touky A(4;-3;1).

Xx-3 y+1 z-2 x-8 y-1 z-6
p— p— I/I p— p—
2 4 3 1 -2

5. IIpoBeputs, 4TO NpsIMBIE

MIePECEeKAIOTCSI, ¥ HAIHCATh YpaB-

HCHUC IIJIOCKOCTH, npoxonﬂmeﬁ HUepe3 HUX.

BAPUAHT N4

1. BekTop X, meprneHIUKyIIpHBIA K Bektopam a = (4;-2;-3) ub=(0;1;3), obpasyer c oceto Oy Tymoii yrom.
3Has, 9o | X | =26, HaWTH €ro KOOPAWHATHL.

2. BbIYHCINTB CHHYC YIiIa MEXAY JHaroHaIsIMU MapajiesorpaMma, oCTPOSHHOTO Ha JaHHBIX BEKTOpax
a=2m+n—-p u b=m-3n+p, tae M, N U P — B3aUMHO MEPICHIUKYJISIPHBIC OPTHL.

3. UYepes ocs Oz mpoBecTH IIOCKOCTh, 00Pa3yIOIIYIO C INIOCKOCThIO 2X + Y ,\/E 2-7=0 yron n/3.

4. Yepes nuHuto nepecedeHus miockocreit 4X—y +3z2—1=0 u X+ 5y -z + 2 =0 npoBecTH IIIOCKOCTb, NEPIIECH/IU-
KYJSIPHYIO K IJIocKocTH 2X —Y +52—-3 =0.

5. TIpoBecTH MIOCKOCTD Yepe3 HEPIEHANKYIISAPHI, ONyleHHbe 13 Toukr A(—3; 2; 5) Ha IIOCKOCTH
4x+y-3z+13=0u x-2y+z-11=0.

19.3.5. Tembl KypcoBbIX paboT — HE NIPEYCMOTPEHBI.
19.3.6. Tembl pechepaToB — HE IPEAYCMOTPEHBI.

19.4. MeToamyeckne martepuanbl, onpegensiowme npoueaypbl OLUEHMBAHUA 3HAHUW, YMEHWUN,
HaBbIKOB U (MNN) ONbITa AEATENIbHOCTU, XapaKTepuU3yroLwmux 3Tanbl hopMUpoBaHUS KOMNETEHLMN

OueHka 3HaHWA, YMEHWA U HaBbIKOB, XapakTepusyollas aTanbl (POPMUPOBaHMSA KOMMNETEHUMN B
pamKax n3y4yeHns ANCUUNINHBI OCYLLECTBNAETCH B XO4e TeKyLLen N NPOMEXYyTOYHON aTTecTaumn.
Tekywaa aTrectaums NPOBOAUTCS B COOTBETCTBUM C [MonoxeHneMm O Tekyllen atrectaumm obyya-
OLLMXCA NO nporpamMmam Bbicllero obpasoBaHus BopoHEXCKOro rocygapCcTBEHHOro yHuBepcuteTa. Te-
Kyllasa aTTectaumsi NpoBOAUTCA B POPME ycmHo20 onpoca (UHOUeUdyasibHbIl ONpoc); MUCLMEHHbIX patom
(koHmMponbHble pabomel.); mecmuposaHusi; Kputepum oueHnBaHus NpMBeAeHbI BblLLIE.



MpomexyToyHas aTTecTaums NPOBOAUTCS B COOTBETCTBMU C [1ONOXEHMEM O MPOMEXYTOUYHON aTTe-
cTaumm oby4yaroLmxcs nNo nporpaMMam BbiCLLErO 06pa3oBaHus.

KoHTponbHo-n3MepuTenbHble MaTepuarbsl NPOMEXYTOYHOW aTTecTaumm BknovatoT B cebst TeopeTu-
Yyeckne BOMpOChI, NMO3BOSSOLLME OLEHUTb YPOBEHb MOMYYEHHbLIX 3HAHUI U NPaKTUYECKUe 3afaHus, Nnos-
BONSIIOLLME OLEHUTb CTENEHb CROPMUPOBAHHOCTN YMEHWIA U HABbIKOB.

Mpy oueHMBaHMM UCMONb3YIOTCA KONMMYECTBEHHbIE LUKamnbl OLEeHOK. Kputepun oueHuBaHWsS NpuBeaeHsb
BbILLE.

KonTtponsHo-m3MepurensHbil MaTepuan Ne 1

1. HexapTtoBbl koopauHaTel. [Ipocreiimune 3anaun. Teopema YeBsl.

2. IIpu KaKOM yCJIOBUHM OTPE30K, COeaMHsAIoNMIA Touku A(ag, by) n B(ay, b,), mepecekaer mosnokutenbsHyo Moayoch
ocu OX?

3. JlaH TpEyTroJILHUK A(l; 2) , B (3; 7), C (5; - 13) . BBIYMCIUTS JUIMHY NEPHEHAMKYIISPA, OMYIEHHOTO U3

BepUIMHBI B Ha MeIuaHy, IPOBEACHHYIO U3 BEPIIUHBI A.

4.

o 2 2 .
Haiinure ypaBHeHHs CONPSKEHHBIX AMaMeTpoB smiunca 4X° + 9y =36, ouH U3 KOTOPHIX UMEET YIJIOBOH KO-

sdpdument K, =3/ 2. Cnenaiire uepresx.

5. JHansl Touxn A(0, 1, -1), B(1, -1, 2), C(3, 1, 0), D(2, -3, 1). Haiitu xocunyc yrma ¢ wMexay sekropamu AB u
CD.

6. Haiitu Touky, cummerpuunyto Touke A(3;—7; 5) oTHOcHTENnbHO MIOCKOCTH 2X — 6Y + 32 — 42=0.

7. Onpenenuts BU] TOBEPXHOCTH (X + y) + Z2 =0 u cxemarnuecku n300pasuTh ee.

8. OmpenenuTth yroi Mexay Bektopamu a u b, ecim Bektop a + 3b meprneHIMKYJIApeH K Bektopy 7a—5b, a Bekrtop

a—4b mepnenaukynspeH k BekTopy 7a— 2b.

KonTtponsHO-u3MepuTensHbIil MaTepuan Ne 2

1. YpaBuenue nunun. [lonapusle koopaunatsl. [lapannensHbiil nepeHoc.

2. Haiitu koopArHATBI TOUKH, CHMMETPUYHOMN TOUKE A( X, y) OTHOCHUTEIILHO OMCCEKTPUCHI BTOPOTO KOOPIUHATHOTO
yria.

3. CoCTaBUTh ypaBHEHHE NPAMOii, JeJIALIEH MOI0JaM OTPE30K MEKy TOUKAMH A(—3; 2) u B (5; - 2) 1 06pasy-

IOIIeH C OTpe3KoM AB yroi BOBOE OOJBIICH, Y€M C OCBIO X.

4.

o 2 2 o
Haiinure ypaBHeHHs CONPSKEHHBIX AMaMeTpoB siunca 4X° + 9y =1, osMH U3 KOTOPBIX UMEET yIIIOBOH KO3 (-

duument K, =2 /3. Cuenaiire uepres.

5 Bekropsl @, D, C enuuuuHoil 1mHEI 06pa3yioT monapHo yriasl 60°. HaiiTu yron Mexy BeKTOpaMH a |
b-cC.
6. B nyuke, onpenensieMmoM miockoctsiMu 3X+Y —22—6 =0 u X — 2y +52 — 1= 0, HaliTH III0CKOCTH, NEPIICHANKY-

JIAPHBIC K OTUM OCHOBHBIM INIOCKOCTAM.

7. Onpenenuts Buj nosepxHoctn XY = Z + 1 u cxemarnuecku n300pa3uTh ee.
8. Harnncats ypaBHeHHe KacaTelIbHOM K okpyxkHOCTH (X + 1)° + (y —3)? =25 B TOuKe
3, 6).
KonTtponsHo-usmepurensuelil Matepuan Ne 3
1. Koopaunate! Bektopa. Konmnaeapusie BekTopsl. PaznoxkeHne o 1ByM HEKOJUIMHEAPHBIM BekTopaM. CkaysipHoe
IIPOM3BEICHUE.
2. Haiit TOuKy, paBHOYAAJICHHYIO OT OCeH KOOPIUHAT M TOUKU (3, 6).
3. TTokazartp, 4TO TpsAMas napajiebHas aCHMITOTE TUIIEPOOITBI, IepecekaeT runepooiy B oqHoi Touke. (IToropenos

I'masalV Ne22)

4,

CylILecTBYIOT JIU KacaTeNbHbIE, IPOBEJEHHBIE K JJIIHUIICY 4X* + 25y2 =100 wusz touxn A(l, 1). Eciu 1a, To

HaHIINTE UX ypaBHEeHUA. OTBET 000CHYHTE.



5. Bekrtopsl a, b, C enunnyHOMN naMHBI 06pa3yioT nonapHo yrisl 60°. Haiitu yroa Mexay Bekropamu A u
b+cC.
X-3 y+4 z-2

6. HamnucaTte ypaBHEHUE IIIOCKOCTH, IPOXOASILEH YepE3 NPSIMYIO > 1 3 U HapajuleIbHON IpsIMON
X+5 y-2 z-1
4 7 2
2 2
7. Onpenenurs BUJ TOBEPXHOCTH (X + y) +2° =1 u cxematmuecku n306pasuts ee.
8. Jlokasatk, 4TO CyMMa BEKTOPOB, COEIUHSIIOMUX LEHTP NPaBHILHOIO TPEYTObHUKA C €T0 BEPIINHAMU, paBHA HYJIIO.
KonTtponsHo-u3mMepurensHblil Matepuan Ne 4
1. IIpsimas Ha miockoctu. 11y4ok npsMbIX. PaccTossHUE OT TOYKH [0 IPSIMOK.
2. [pu KaKOM YCIIOBHH OTPE30K, coeuHstonmii Touku A(ay, b)) u B(ay, b,), mepecekaer oTpunaTensHyo MOIyoCh
ocu OY?
3. IIposeputs, 9to mpsimere Y = 3x-1, x— 7y =7 u X+ y-— 7=0 CITy’KaT CTOPOHAMH paBHOOEIPEHHOTO Tpe-
yrOJIbHUKA.
2 2
4. CyIecTBYIOT J1 KacaTenbHble, nposeeHnbie k omwmncy 4X° +25Yy° =100 wus toukn A(1, 2). Ecmu na, To

HaNMIINTe UX ypaBHeHus. Crenaite yepTex.

5. Haust Toukn A(1, 0, 1), B(-1, 1, 2), C(0,2,-1). Haocu z Haiitu Takyio Touky D, uro6sl Bexktopet AB u CD
OBbUTH NEPIEeHANKYISPHBIL.
6. Yepes Touky M(-5; 16; 12 ) npoBeaeHbI ABe MIOCKOCTU: OJIHA U3 KOTOPBIX coaepxut ocb OX, npyras —oce OY.
BbIUMCINTD yroa MEXIy STUMHU JBYMS IIIOCKOCTSAMH.

2
7. OnpenenuTs B OBEPXHOCTU (X + 4) + 522 =1 u cxemarnuecku n300pasuTs ee.
8. B pombe ABCD nanbpl nuaroHamn AC =a u BD =D. Pasnoxurs no stum JIByM BEKTOpaM BCE BEKTOPHI,

COBIIaJIaromue co CTOpoOHaMu p0M6a: AB, BC, CD n DA

KonTtponsHO-um3MepuTensHbIi MaTepuan Ne 5

1. [IpeobpazoBanue cUCTEMBI KOOPIHHAT.
2. JlaHBI KOOPAMHATHI IBYX CMEKHBIX BepmiiH 4 u B kBaapara ABCD. Kak HailTh KOOpIMHATHI OCTaJIbHBIX BEPIITHH?
3. Jloka3zatp, uTo uepe3 Touky B(4, -5) HEBO3MOXKHO MPOBECTH MPIMYIO TaK, 4TOOBI paccrosinue ee ot Touku C(-2, 3)
ObLTO paBHO 12.
2 2

4, CyluecTByIOT J11 KacatenbHble, nposeneHnbie K runepbone 4X° — 25y =100 w3 roukn A(S, 2). Ecnu xa, o
HanumuTe ux ypasHeHus. OTBeT 000CHYyHTE.
5. JlaHbl BeKTOpHl A = (2, n, 3) u b= (3, 2, —1) . Ilpu xakoM 3Ha4eHHU N 3TH BEKTOPHI NEPICHIUKYISIPHBI?
6. Hanncate ypaBHeHHE INIOCKOCTH, NEPIEHANKYIISIPHOH K INIOCKOCTH 5X —Y +3Z — 2 = 0 u nepecekaromeii ee o npsi-
MOH, Jiexkaien B rmockoctu XOY.

2
7. Onpenennts Bug noepxHoctn X~ + XY = O u cxemarnuecku n300pa3uTh ee.
8. Haiitn KacaTenbHbIe K OKPYKHOCTH X° + Y + 5x = 0, MeprneHanKyIsapHbIe K npsvoii 4X — 3y + 7 = 0.

KonTtponsHo-usmepurensHslil Matepuan Ne 6

; E::;p Iig(s){b,unﬂanﬂ JIByX BepiiMH 4 u B paBHOCTOpoHHEro TpeyronbHuka ABC. Kak HaillTu KOOpAUHATHI TPEThEH
BepuuHbI? PaccMoTpeTs npumep: A(O, 1), B(Z, O) (Tloropenor I'maal Ne21)

3. BoIpas3uTh paccTosiHIE MEXIY TOYKAMHU Yepes MOMSIPHbIE KoopauHaTh! 3TuX Touek. ([Toropenos masalV Ne2)

4, CyIIecTBYIOT 1 KacaTe/bHbie, IPOBEeHHbIe K runepbone 4AX? — 25y2 =100 wu3 Touku A(S,2). Eciu na, To

HaluIuTe UX ypaBHeHus. Cuenaiite ueprex.

5. JlaHbl BEKTOPBI a= (2, n, 3) u 6 = (3, 2, m). IIpu kakux M U N 3THU BEKTOPHI KOJTUHEAPHBI?



X—2 y-3 z+1
5 1

6. Uepes mpsimytro IIPOBECTH IUIOCKOCTh, NEPIEHANKYIISPHYIO K IIIOCKOCTH X + 4y — 32 +7 =

Onpenemuts Bup nosepxnoctu XY + YZ = 1 u cxemarnuecku n300pa3uTh ee.

Haiiti ypaBHEHHE OKPYKHOCTH, IICHTP KOTOPOH JICKUT B Touke (4, 7) u KoTOpas kKacaercs mpamoit 3X —4y +1=0.

KonTtponsHo-u3MepurensHblil Matepuan Ne 7

1. Konnueckue ceueHuns, KOHUYECKUX CEYEHUH B MOJISIPHON CUCTEME KOOPIMHAT.

2. HaiiTi KOOpJMHATHI TOYKH, CHMMETPUYHON TOYKE A( X, y) OTHOCHTEJIFHO OMCCEKTPHUCHI IIEPBOTO KOOPANHATHOTO
yria.

3. Touka A(S, -1) sBnsercs BepiuHoii kBagpata 4X — 3y —7=0. CocTaBuTh ypaBHEHHS TIPAMBIX, Ha KOTOPBIX Ji€-
AT OCTaJIbHBIE CTOPOHBI KBaIpara.

4. CyLIeCTBYIOT 1 KacaTesbHbie, poBeennbie K runepone 4X° —25y° =100 n3 Touxn A(2,5; 1). Ecim xa, To
HamuImnTe uX ypaBHeHus. OTBeT 060CHYyilTe.

5. Jaust Toukn A(1, 3, 2), B(0,-2,4), C(2,1,0). Haittu Touxy D(X, Y, z), npu ycnosuu, uto AB+CD =0.

6. Yepes oce Oz mpoBecTH IIOCKOCTh, 00PA3YIOIIYIO € TUIOCKOCTRIO 2X + Y —\/g 2—7=0 yron =n/3.

7. Omnpenenuts Bua nosepxnoctn XY = YZ u cxemarndyeckn n300pasuth ee.

8. B myuke, onpeaenseMoM mIockocTIMA 3X+ Y —2Z2—6 =0 u X— 2y +52 — 1= 0, HalTH MIOCKOCTH, MIEPIICHANKY-

JIAPHBIC K 9TUM OCHOBHBIM INIOCKOCTAM.

KonTtponsHO-u3MepuTenbHbIil MaTepuan Ne 8

1. YpaBHEHUsI KOHUYECKUX CEUCHUH B IEKapTOBOH CHCTEME KOOPJIMHAT.
2. KakoMy ycI0BHIO OIDKHEI yIOBIETBOPATH KOOPAMHATHI BEPIINH TpeyroabHuka ABC mmst Toro, 4ToOsl yron 4 Obul
Gomnbine yrna B?
3. Onpenenuts, Npy KaKUX 3HAYEHUSX M U N 1Be npsamsle MX + 8y +n=0, 2x+ my -1=0 1 napajjieabHBbI,
2) coBMaAaT; 3) MEPHEHIUKYISIPHBL.
4. HaiiTi ypaBHEHHE OKPYKHOCTH, LIEHTP KOTOPOU JIE)KUT B Touke (4, 7) u koTopas kacaercs npsmoid 3X —4y +1=0.
5. JHanst Touxn A(2, 3, 2), B(0,2,4), C(4,1,0). Haiitu Touky D(X, Y, z), ecmu Bexktopel AB n CD paBHBI.
6. Yepes nuHuI0 niepeceueHus miockocted 4X—y+3z2—-1=0 u X +5y—z+ 2 =0 npoBecTH III0OCKOCTh, NEPIECHIH-
KYJSIPHYIO K TIockocTH 2X—Y +52—-3 =0.

2
7. OrmnpenenuTs BUI OBEPXHOCTH (X + y) +VYyZ= O u cxemarnuecku nzo6pasuts ee.
8. Yepes Touky nepeceueHus npsimbix X +y—6 =0, 2X—y—3 =0 nposectu npsamyo noja yriiom B 45° k npsmoit 3X
-5=0.

KouTponbHO-uzMepurensHblil Matepuai Ne 9

1. M3yueHne KOHUYECKUX CEUEHUM.

2. Hanbl Tpu BepiunHbl napamwiesorpamma ABCD: A(1, 0), B(2, 3), C(3, 2). Haiitu koopauHAaTBI 4€TBEPTOH BEPIIUHEI
D wu Touku mepeceueHus TuaroHaie.

3. JlaHbI 1BE MPOTHBOIIONIOKHBIE BepIMHEI kBagpaTa A(-1,3) um C(6, 2). CocTaBUTh YpaBHEHHS €TI0 CTOPOH.

4, HamrcaTs ypaBHEeHHE KacaTelIbHOI K okpyxkHocTH (X + 1)° + (y — 3)2 =25 B Touke (3, 6).

5. IIpu mapannensHOM niepeHoce Touka A(2, 1, -1) mepexoaut B Touky B(l, -1, 0). B xakyro TOuKy mepexoquT Havauio
KoOpauHat?

6. [IpoBecTH TIIOCKOCTH Yepe3 NMepIeHIUKYIISPbL, OITyIIeHHbIe n3 Toukd A(—3; 2; 5) Ha mmockoctn 4X +Yy —3z +13 =
0Oumx-—2y+z-11=0.

7. OrnpeneuTh B OBEPXHOCTH (X + y) . ( y+ Z) =1 u cxemaruueckn n300pasuTh ee.

8. Haiiti KacaTenbHbIe K OKPYKHOCTH X° + y? = 13, mapasmnebHbie npsiMoii 4X + 6y —5 = 0.

KontponsHo-u3mepurensHelii Matepuan Ne 10



1. KacaTenpHast K KOHHYECKOMY CEUCHHIO.

2. [pu KaKOM YCJIOBHH OTPE30K, COeAUHs oM Toukn A(ay, b)) n B(ay, b,), mepecekaeTr monokuTeNbHYIO MOTYOCh
ocu OY?

3. CocTaBuTh ypaBHEHHE TPSIMOH, ecid Touka P(2, 3) ciyXUT OCHOBaHHEM MEPIEHIUKYIISIPa, OMYIICHHOTO 13 Havana
KOOPAHHAT Ha 3TY MPAMYIO.

4. HaiiTi ypaBHEHHS KACATEIbHBIX K OKPYKHOCTH X° +Yy* = 10, IPOXOSAIINX 4epe3 TOUKy

(-5, -5).

5. Hanber toukn (1, 2, 3), (0,-1,2), (1,0, -3). Haiiti TOUKH, CHMMETPHUYHBIC JaHHBIM OTHOCHTEIBHO HAYasia KOOPIHU-
HaT.

6. Hanmcats ypaBHEHHE IIIOCKOCTH, IEPIICHANKYIIPHOHN K IIIOCKOCTH 5X —Y +3Z — 2 = 0 # mepeceKaromiei ee 1o mnpsi-
MoOH, nexkanieit B mockoctu XOY.

7. Onpenennts Bug nosepxHoctn X + Y + 22 =0 u cxemaruueckn n300pas3uTh ee.

8. Ha npsimoit 4X + 3y — 12 = 0 HaliTH TOUKY, paBHOYJaJIeHHYIO OT Touek (-1, -2) n

1, 4).

KonTponbsHo-uzmepurensHbiii Matepuan Ne 11

doxanpHBIC CBOMCTBAa KOHHYECKUX CEUCHHIA.
2 2
Joxasatb, uTo OKpy:kHOCTH X~ + Y° + 2aX+1=0 ne nepecexaercs c ocbio Y.
Haiitu npoekmuio Touku A(-6, 4) Ha mpsmyro 4X — 5y +3=0.
HaiiTi KacaTenbHbIe K OKpyKHOCTH X° + Yy? = 13, mapamiensusie npamoii 4X + 6y —5=0.
Hanst Toukn (1, 2, 3), (0, -1, 2), (1,0, -3). Haiitu TOuKH, CAMMETPHYHBIE JAHHBIM OTHOCHTEILHO KOOPANHATHBIX
IUIOCKOCTCH.
6. CocraBuTh ypaBHEHHE IIOCKOCTH, poxoasiieii yepe3 Toukd L(0;0; 1) u N (3;0;0) u obpasyrorueii yroa B 60°
¢ wiockocThio XOy.

akr w0 DdE

2 2
7. OmnpenenuTs BUI HOBEPXHOCTH (X + y) + (X — y) =1 u cxemarnueckn n306pasuTs ce.

8. OmnpenenuTs KCHEHTPUCHUTET JIUINIICA, ECIIH OTPE30K, COSANHSIONINN ero GOKyChl, BUICH U3 KOHIIA MAJIIOH OCH MO
MIPSIMBIM YTJIOM.

KonTtpoasHO-u3MepuTeabHbIil MaTepuan Ne 12

1. OnTHyeckue CBOWCTBA.
2. JHoxazats, uto Touku (1, 1), (2, 3), (0,4), (-1, 2) gBngr0TCSA BEepIIMHAMH IPSIMOYTOJIbHHKA.
3. IIpu kakoM ycnoBuM 1Jis IpsAMBIX  aX + by =0, ax+ bly =0 ocw X sBuseTcs OuccekTpucoil 00pa3oBaHHBIX
umu yrios? (IToropenos T'masalll Ne30)
4. HaiiTi KacaTenbHbIe K OKPYKHOCTH X + Y2+ 5X = 0, meprneHIuKy/IspHbIe K npsmMoil 4x — 3y + 7 = 0.
5. JaH BekTop a = (l, 2, 3) . Haiiti koimuHEapHBIH eMy BekTop ¢ HadainoM B Touke A(l, 1, 1) u xoHmom B Ha
IUTOCKOCTH XY.
6. B nyuke, onpenensieMmoM 1ockocTsiMu 2X +Y—32+2 =0 u 5X + 5y —4z + 3 =0, HaiiTu 1BE NEpHEHUKYIISPHBIE
JIPYT K APYTY IUIOCKOCTH, U3 KOTOPBIX OJHA MPOXOJIUT Yepe3 TOUKY
A4 ;-3;1).
2 2
7. OmnpenenuTs B TOBEPXHOCTH (X + Z) +y = 0 u cxemarnuecku n306pasuts ee.
8. JlaHbl ypaBHEHHUS IBYX CTOPOH napasuienorpamma X +y—1=0, 3X—y+4 =0 un Touka nepecedeHus ero AuaroHa-

nert (3, 3). Haiitu ypaBHeHUs JBYX APYTUX CTOPOH.

KontponsHo-u3mepurensuslil Matepuan Ne 13

1. JuameTpsl.
2. Jlaubl onuH KoHel oTpe3ka A(2, 4) u ero cepenuna M(3, -2). Haiitu apyroit KoHeI oTpe3Ka.
3. Tloka3atp, yTO NpsMbIE, 3a/1aBaeMble ypaBHeHUsIMU aX + by +c=0, ax- by +c=0 (b * 0) , PacmoioxxeHsl

CHMMETPHYHO OTHOCUTENBHO Havasa koopauHar. (IToropenos I'nmasalll Ne20)
4. OmnpenenuTh SKCUEHTPUCHTET JJUINIICA, ECIIU OTPE30K, COSIUHAIONINI ero (OKYCHl BUIECH U3 KOHIA MaJIOi OCH MOA
MPSIMBIM YTJIOM.



5. JlaHsl KOOpAMHATHI TPEX BepuIKH mapajuienorpamma ABCD ¢ Bepmmnamu toukax A(2, 3, 2), B(0, 2, 4), C(4,1,0).
HaiiTi KoOpIMHATEI YeTBEPTOH BepmvHbl D 1 Toukm E TepecedeHus auaroHaiei.
6. Yepes ocs Oz mpoBecTH INIOCKOCTh, 00Pa3yIOLIYIO € INIOCKOCTHIO

2X+y—\/§z—720 yron n/ 3.

2 2
7. Onpenenurs BUJ TOBEPXHOCTH (X + Z) +y = 4 cxematiuecku n306pasuTH ee.

8. OnpeaenuTh YKCICHTPUCUTET JIUIHIICA, ECIIU PACCTOSHUE MEXKIY (POKYCaMH PaBHO PACCTOSIHHUIO MEXIY KOHIIAMU
OOJIBIIION U MaJIOM OCEH.

KontpoapHo-m3mepurensHbIil MaTepuan Ne 14

1. Knaccudukarms KpuBbIX BTOPOTO ITOPSIKA.
2. KakoMmy ycI0BHIO IOJDKHBI YAOBJIETBOPATH KOOPIMHATHI BEPLIMH TpeyroibHuKa ABC, 4To6BI OH OBLT IPSIMOYTOJIb-
HBIM C IPSIMBIM yriIoM nipu Bepunae C.
o 2 2
3. Haiitu kacatenbhble k okpykHoctn X~ + Y° +2aX + 2by = 0, napannensubie koopuHaTHBIM OCSM.
4. Onpenenuts SKCUEHTPUCHUTET DIUIUIICA, €CIIN PAaCcCTOSHUE MEXTy (OKycaMH PaBHO PACCTOSIHUIO MEXKAY KOHLIAMH
OoJIbILION ¥ MaJIOH OCel.
5. Hanbr oqun koHer otpe3ka A(2, 3, -1) uero cepenuna C 1, 1, 1). Haiitu BTOpoOii KoHer oTpe3ka B(X, Y, z).
X y+7 -3 .
6. Hampsmott — = —— = HAWTH TOUKY, Omkaifmryro k Touke (3, 2, 6).
2 -1
7. Omnpenenuts BuA noBepxHocTH XZ =Y — 1 u cxemaruueckn n3o6pasuts.
8. BbIuuciuTh UIMHY JUaroHayieii mapajuienorpaMmma, IoCTPOCHHOTo Ha Bektopax A =5p +2q u B =p - 3q, eciu

U3BECTHO, YTO |p|=\/§, lg|=3 u (pq)=n/4

KonTponbHo-uzmepurensubiii Matepuan Ne 15

1. VHBapuaHThI KPUBBIX 2-TO TOPSAAKA.
2. JHoxkazatse, uto Touku (0, 0), (-1, 1), (0,2), (1, 1) sBIsIIOTCS BepIIMHAME KBaIpara.
3. Ipu kaxom ycsiosun npsamas X+ DYy +C =0 nepecexaer nonoxutensHyro noxyoch X (OTPUNATENBHYIO TOTYOCH
X)?
4. OnpenenuTs HKCIEHTPUCUTET AIUINIICA, €CJIH eT0 OObIIast OCh BTpoe OO0JIbIIIe MaoH.
5. Hanst yetbipe Toukn A(6, 7, 8), B(8, 2, 6), C(4,3,2) D(2, 8,4). Joka3aTh, 4TO OHH SBIISIOTCS BEpITUHAMH pOoMOa.
x-4_ y+3_z
6. Hanmcate ypaBHeHHE IUIOCKOCTH, KOTOpast IPOXOAMT yepe3 Touky (3, 1, —2) u uepes npsmyio T = > I .
2
Omnpenenuts Bug nosepxuoctu Y~ + YZ = 4y cxemarnueckn u306pasuTs ce.
OmnpenenuTs 3KCHEHTPUCHUTET JIUINIICA, €CJIN €r0 0O0JIbIIas OCh BTPOE OOJIbIIE MAJIOM.
KonTtpoasHo-u3MepuTeasHbIil MaTepuan Ne 16
1. LleHTpBI KPUBBIX BTOPOTO HOPSIIKA.
2. Janbl koopauHaTe! BepmiH A 1 B paBHOcTOpoHHero TpeyronsHuka ABC. Kax HaliTH KOOpAMHATHI TpeThel Bep-
mmHbI? Pacemotpers mpumep: A(0, 1), B(2, 0).
3. CocTaBUTh ypaBHEHHE KacaTeIbHBIX K OKPY)KHOCTH C IIEHTPOM B Touke (3, 6) u pammyca g\/85 IPOXOJSLINX
gepes Touky (1, -2).
2 2

4. Haiitn kacaTenbHble K annuncy — +-~— =1, napannensubie npamoit 6X — 2y —5 = 0.
5. JHoxka3zars, uto uetbipexyroibHuk ABCD c Bepimnamu B Toukax A(l, 3, 2), B(0, 2, 4),
C(4,1,0) D(2,2,2) aBusercs mapamienorpaMMoM.
6. Yepes nunHuI0 niepeceueHns miockocted 4X —y + 3z— 1=0 u X + 5y —z + 2=0 npoBecTH II0CKOCTh, EPHICHINKY-

JISIPHYTO K IIOCKOCTH 2X —Y +52—-3 =0.

7. Onpenenuts B nosepxHoctn XZ + YZ = 2 U cXxeMaTHUeCKH H300PasUTD ce.



8. Jana npsimast 3X — 4y — 10 = 0. Haiiti ypaBHeHHE MIPSAMOiA, TapaUIeTLHON JaHHON M OTCTOSIIEH OT Hee Ha PaccTosI-
HUU 3 €IVHWIL

KontpoasHo-u3MepurensHslil Matepuan Ne 17

1. IIpumenenus GhokanrsHOrO CBOUCTBA rumepoos (1).
2. IIpu KaKOM yCIIOBHH OTPE30K, COeAuHsIoNnmii Touku A(ag, b;) u B(ay, y), mepecekaer orpunarensHyio moayoch
ocu OX?
3. HamucaTs ypaBHEHHE TPAMOIA, Mpoxo et uepes Touky A(5, 2) Ha paccrosaun 4 eauuwmil ot Toukn B(-3, 1).
2 2
. Y’ _ .
. Han smumune — + E =1. Yepes Touxy (1, 1) mpoBecT: XOpay, JENAIIyIOCS B 3TOM TOUKE MOMOJIAM.
5. Ha ocu X maiitu Touky C, paBHOyIaneHHYI0 oT AByx Touek A(1, 2, 3), B(-2, 1, 3).
6. TIpu KaKoOM YCJIOBUH IIIOCKOCTh, 3a7anHas ypapuennem aX + by +cz +d =0, nepnennuxynspna miockoctu Xy?
7. Onpenennts Bug nosepxHoctn XZ + YZ = 0 u cxemarnueckn n306pasuTs ee.
2 2
W
8. Haiitu kacarensHble K 3mmncy —— + —— = 1 , mapaeNbHble IpsamMon 6X —2y —5=0.

4

KonTtpoasHo-u3mMepurenbHblil MaTepuan Ne 18

1. BekTopbl B POCTPAHCTBE, PA3JI0KEHHE 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
2. JaHbl TOUKH A(—3, 2) u B (4, 1) . Jloka3ath, 4TO O0Tpe30k AB mepecekaeT och Y, HO HE MEPEeCceKaeT och X.
Kakyro u3 monyoceit Y (IOJ0KHUTEIBHYIO HIIH OTPHUIIATENIBHYIO) TIEpeceKaeT oTpe3ok AB?
3. Haiiti paccrosiHne Mexay napauie’abHbIMU paMbiMi 3X + 4y —5=0 u 3x+4y +10=0.
2 yz

4, OnpenenuTh JTHHBI CONPSIKEHHBIX MAMETPoB umnca — + — =1, koTopble 06pa3yroT Mex Iy co60ii yron B
60°.
5. Haiit Touku, papaoorcrosmue ot Touek (0, 0, 1), (0, 1, 0), (1, 0,0) u oTcTOSIINE OT IUIOCKOCTH YZ Ha PaccTos-
Hue 2.

2
6. OnpenenuTs BU]] TOBEPXHOCTH (X + Z) +YyZ= O u cxemaruueckn n300pa3uTh ce.
7. Haiitu paccTosiHue MeX Iy TapauIeIbHBIMA IpAMBIMA 3X + 4y —15=0 u 3x+4y +20=0.
8. Bekrop m, neprenaukysipHbiii k ocu Oz u k Bekropy a = ( 8; —15; 3 ), obpasyer octpsiit yroi ¢ ocbto OX. 3Has,

gyro | m| =51, HaiiTh ero KOOPAUHATHL

KonTtpoasHo-u3MepuTensHbIil MaTepuan Ne 19

1. BexTopHoe npousseneHue.
2. CocraBuTh ypaBHEHHE OKPYKHOCTH C IEHTPOM B Touke (1, 2), Kacatomeiics ocu X.
3. Jana npsimast 3X — 4y — 10 = 0. Haiftu ypaBHeHUE MpsIMO¥, MapajuieIbHONW JaHHOW M OTCTOSIIIEH OT Hee Ha paccTosi-
HUU 3 eQUHHUILIL.
X2 yz
4. Hanucats ypaBHEHUs IByX paBHBIX CONPSKEHHBIX JUAMETPOB Junca — + E =1.
5. B miockocti Xy HaiiTH Touky D, paBHOymaJeHHYIO OT TPEX JaHHBIX TOUEK
A(09 ]9 _l)a B(_la 07 ])! C(Os _11 0)
6. IIpoBecTH MIIOCKOCTh Yepe3 MepHeHNKYISIPhL, OnylieHHbIe U3 Toukn A( —3; 2; 5) Ha rutockoctu 4X +y — 3z +13
=0ux-2y+z-11=0.
7. OrpeienuTh BUJ TOBEPXHOCTH (X + y) ( y— Z) =1 u cxemarmucckn n306pasuts .
8. HamucaTs ypaBHEHHE PSAMOIA, Mpoxousieii uepes Touky A(5, 2) Ha paccrosHud 4 eXWHUI OT TOukd B(-3, 1).
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1. CMel1aHHOE IPOU3BEIEHHE.

2. CocTaBuUTh YpaBHEHHE OKPYKHOCTH C IIEHTPOM B Touke (-3, 4), mpoxojsuiell uepe3 Hayajao KOOpAUHAT.



3. Ha npsimoii X + 3y =0 HaiiTi TOYKY, paBHOYJAICHHYIO OT Hadajia KOOPJAMHAT ¥ OT npsiMoii X + 3y —2 = 0.
2 2

y

4, JHan smmune — + — = 1. Haiitu ypaBHeHHe THIIEP6OIEI, BEPIINHEI KOTOPOH HAXOAATCS B (hOKycaxX, a POKYCH — B

BEpLHIMHAX JAHHOI'O 3JIJIUIICA.

5. Haiitu paccrostaust ot Touku A(1, 2, 3) 10: a) KOOPAMHATHBIX TUIOCKOCTEH; 0) Oceil KOOpAWHAT; B) Hayasia KOOP/IH-
Har.
6. CocTaBuTh ypaBHEHHE IJIOCKOCTH, €CIIH M3BECTHBI JIBE TOUKH (Xl, Yis 21) 1 (sz Yo, Zz) , CHMMETPHYHO PacIo-
JIO)KEHHBIE OTHOCHUTEJILHO Hee.
2
7. Onpenenuts By nosepxuoctu X + Z + X© = 0 u cxemarmueckn u300pa3uTs ee.
2 2
W
8. Jan ommme — + — =1. Yepes Touky (1, 1) mpoBectr XopAy, OSIAIIYIOCS B 3TONW TOYKE ITOTIOIAM.
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1. [IpeoOpazoBaHye CHCTEMBI KOOPAMHAT B IPOCTPAHCTBE.
2. KakoMy yciioBHIO JOJIKHBI YJOBJIETBOPATH KOO (UIIMEHTHI ypaBHEHHS OKPYKHOCTH

2 2
X +y + 2ax + 2by +C =0 14 Toro, 4To6BI OKPYKHOCTH a) He TlepeceKanach ¢ 0Cbl0 X; 6) mepecekanach ¢ OCblo X B
JIBYX TOYKax; B) Kacajnach ocu X?

3. JaHbl ypaBHEHHS IBYX CTOPOH mapayutenorpamma X +Y—1=0, 3X—-y+ 4 =0 u Touka mepece4eHus ero AuaroHa-
ne#t (3, 3). Haiiti ypaBHEHHS ABYX IPYTUX CTOPOH.
2 yz
4. Haiitu xacaTtenbHbIe K runepbone —— — E =1 BTouKax mepeceueHus ee ¢ NPAMOi
3x-5y=0.
5. Hana Touka A(1, 2, 3). Haiitn ocHOBaHUsI NEPICHANKYISAPOB, OMYIICHHBIX HA KOOPAWHATHBIC OCH M KOOPIHMHATHbIC
IUIOCKOCTH.
6. Jlokasats, 4To mpsiMas NEpPECEYEHHs MIIOCKOCTEH, 3aIaHHbIX YpaBHEHUAMU Ay X + bly = d1 u X+ b2y = d2
napajienbHa OCH Z.
2 2
7. OmnpenenuTs BUI OBEPXHOCTH (X + y) — (Z — 1) =0 u cxemaruueckn u3o6pasuth ee.
. 2
8. Haiitu Bepunny, Gpoxyc u upektpucy napadonst 8Y = X° + 4X.
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1. YpaBHEHHUE IOBEPXHOCTH U KPUBO B IIPOCTPAHCTBE.
2. CymiecTByeT JIi apaJuIeIbHBIA IepeHoc, Mpu KoTopoM Touka (1, 2) mepexomut B Touky (3,4), aTtouka (0, 1) —B
touky (-1,0)?
3. Ha npsimoit 4X + 3y — 12 = 0 HaiiTi TOUKY, paBHOYyaJIeHHYO OoT Touek (—1,-2) u (1, 4).
4. I'nnepOona kacaercs npsimoit X —Y —3 =0 B Touke (5,2). CocraBUTh YpaBHEHHE ITOH THIIEPOOIIBI.
5. Hanet Toukn A(1, 2, 3), B(0,1,2), C(0,0,3) u D(1, 2, 0). Kakue n3 3THX TOYEK JIekKAT: a) B INIOCKOCTH XY; 0) Ha
OW Z; B) B IUIOCKOCTH YZ?
6. Inockocts 3a1ana ypapaenuem aX + by +cz+d =0. Kakomy ycioBuio I0/KHBI YI0BIETBOPSTS KOOPAHHATHI
toukn P (k, I, m) , 9TOOBI TpsiMast MPOXOIAIAst Yepe3 ATy TOYKY M Ha4aJlo KOOPAUHAT, ObUia MEPIeH IUKYIISIPHA K IIOCKO-
CTH.

2 2 2
7. Onpenenuts Buj nosepxuoctn X~ — 2y +2° =0 ucxemarmueckn n300pa3uTh ee.
8. Haiitu Bepumny, Gpokyc u AupekTpucy napadonst X = 2y2 —8y.
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VpaBHEHHE TIOCKOCTH, PACCTOSHUE OT TOYKH JI0 IIOCKOCTH.
Haiiti Momyns BekTopa @ +b , ecmn @ = (1, - 4), b = (—4, 8).



3. CTOpOHBI TPEYroJbHUKA BRIPAXKAIOTCS ypaBHeHMsIMU X +3y—2=0, 2Xx+y+5=0,
3X —4 =0. HaiiTi ypaBHEHHUS BBICOT 3TOTO TPCYTOJIbHUKA

2 2
X
4. Haiitu ypaBHEHUsI IBYX CONMPSKCHHBIX THAMETPOB TUMEPOOIBI —— — yI =1, yron mexmy koTopbiMu paBeH 45°.
5. 3Has, 4yTo C = 0id + Bb, HaiiTi cooTHOLICHHE MEKAY BeKTOpaMi @, D u ¢, He comepskaiiue KO3hPUIHECHTOB O U
B.
6. Jlana Touka P ( k, I, m) . Haiitn ypaBHEHUE IIOCKOCTH, MIPOXOAAIICH depe3 Hadano koopanHat O U mepreHau-
KyJsipHOH K mipsimoii OP.
2 2
7. Onpenenuts Bug noepxuoctn X + 2X —2° +6Z =4 u cxemarnuecku u3o6pasuts ee.

8. Haiity nieHTpbl MOBEpXHOCTHU U3 3a1a4u 7.
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1. YpaBHEeHUS NPSIMOI B IPOCTPAHCTBE.
2. . Tpu BexTopa umerot obmiee Havanmo O, a KOHITHI — B BepurnHax tpeyromsHuka ABC. Ilokasats, 9To

OA+ OB+ OC =0 torna u Tonsko Toraa, korja O sBisSeTcs TOYKOH NepecedeH s MeuaH TPEYrobHHUKA.

3. Yepes Touky nepecedeHus npsimbix X +y—6 =0, 2X—y —3 =0 npoectu npsiMmyro noz yriom B 45° k mpsmort 3X
-5=0.
4. Jlana napaGoma y? = 6X. Uepes Touky (4, 1) mpOBECTH TAKYIO XOPAY, KOTOPast AETHIACH Obl B STOH TOUKE MOMOIAM.
5. Haittu npoekuuto Bektopa a = 10m + 2n Ha och, HMEIONIYIO HAallPaBJICHHE BEKTOpa
b=5m-12n, rae M u N — B3aUMHO MEPIICHINUKYISPHBIC CIMHIIHBIC BEKTOPHI.
6. JloKa3atk, 4TO IUIOCKOCTH, 3a/anHble ypaHeHuamu X+ Y+2Z =1, 2X+Yy+3z=-1, X+2Z=-1 ne umeror
HHY OJHOM OOIIEN TOUKH.

2 2 2
7. Onpenennts Bug noBepxHoctn Y+ 2y +2°—3X"—9X =0 u cxemariuecku nzo6pasuts ee.
8. HaliTu neHTp NOBEPXHOCTH U3 3aAauu 7.
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1. [Ipsmast n MIOCKOCTS.
2. Haiiti a6comoTHyro Bemmuuny Bektopa —2a + 4D , ecn @ = (3, 2), b = (0, —1) .
3. Janb! 18e BepnHb! TpeyroiabHuka A(2, 2), B(3, 0) u Touka nepecedenus ero menuan O(3, 1). Haiitu Tpetsio
BepunHy C.
4. HaifTy ypaBHEHHS IHAMETPOB apaGombl Y = 8X, CONPSKEHHBIX C XOPAAMH, HAKITIOHEHHBIMH K HEM TI0J] YIIIOM B
45°,
5. Kakoii yrom o0pa3yioT eAMHUYHBIE BEKTOPbI S M 1, €Ciii M3BECTHO, YTO BEKTOPB P =S+ 2t n ( = 55 — 4t B3auMHO
MIepIEeHANKYIISIPHBI.
6. [Ipsimas sBAsIeTCS nepecedeHneM II0CKOCTEN 2X + Y+ 3z=-1 x+ V+Z= 1. Yxkaxwure kakoi-HuOy1b Bek-
TOP, NapaJUIEIbHbIA IPSIMOK.

2 2
7. Onpeenuts Bua nosepxnocty X + 6X — V- + 2y =0 u cxemarnuecku nzo6pasuts ee.
8. Haiitu neHTpel moBEpXHOCTH U3 3a1a4u 7.
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1. DIHAIICOU T, TUTIEPOOTOUIBI.

2. Ipu kakoMm ycrnosuu npsimast AX + by +C =0 ne nepecexaer neproro KOOpAMHATHOrO yria?

3. Yepes Touky nepecedeHus npsimbix 2X —5y—1=0 u X +4y—7 =0 npoBecTH NpsIMYyI0, JENSIIYI0 OTPE30K MEXIY
toukamu A(4,—-3) u B(-1,2) B oTHOmEHHH A= /3.

4. Haiftu Takyio TOuKy Ha mapabome y° = 12X, uToObl KacaTe/bHas B Heil 00Pa30BBIBANA C OChK0 CHMMETPHH MapaboIbl
yron B 30°.

5. 3nast, uto |a|=2, |b|=5 uyron (a”b)==2n/3, onpenenurs, Npr KAKOM 3HAYECHIN KOIPDHUIIMEHTA O, BEKTOPHI

p=caa+17b u q=3a—b okaxyrcs nepneHIUKYISIPHBIMH.
6. Haiitu yciosus, npu kotopbix miockocts aX +0bY +cz +d =0 nepecexaer nonoxurensuyto nonyocs X (Y, z).

2 2
7. OnpenenuTs BU MOBEPXHOCTH 2X°+4X—2° =0 ucxemarnueckn n300pas3uTh ee.



8. Haiiti neHTpbl NOBEpXHOCTH U3 3a7a4u 7.
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1. [TapabGononpl, KOHYC, LMITHH/PHI.
2. ITpu xakoM yciosuu npsimas X + by +C =0 Bmecre ¢ 0csaME KOOPAMHAT OrPaHUMUBAET PABHOGEIPCHHDII
TPEYroJbHUK?
3. BrranciuTe KOOpAMHATH BEPIINH poMOa, eCIi W3BECTHHI YPaBHEHUS IBYX €ro CTOpoH: 2X—5y—1=0, 2x-5y—-34
=0 u ypaBHeHHE OJHOH W3 ero auaronaiuei: X + 3y —6 =0.
4. Jlama mapa6oma y* = 10x. Haiitu k 3Toii mapaGosie KacaTeTbHbIE B TOUKAX, B KOTOPBIX OHA IEPECEKaeTCs C PAMOH Y
=4x-5.
5. Boruucnonuts cuHyC yriia MeXIy AUaroHalIsIMH HapajuieorpaMMa, IIOCTPOSHHOTO Ha JaHHBIX BEKTOpax a =2m+n-—
pub=m-3n+p, toe M, N U P— B3aUMHO MEPICHIUKYSIPHBIC CAUHIUIHBIC BEKTOPHI.
6. ITokasats, yto IIOCKOCTE AX + by +d =0 napamnensna ocu z. HaifTi paccTosHHE OCH Z OT 9TO IIOCKOCTH.
*+4 +2y=0
7. Onpenenuts Bug nosepxuoctd Z° +4Z — Y + £Y = U u cxemaruuecku u300pasurs ee.
8. Haiitu neHTpel MOBEPXHOCTH U3 3a1a4u 7.
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1. YupoleHue ypaBHEHHUS TOBEPXHOCTH.
— —\2 —
= 5202
2. Jloka3aTh HEpaBEHCTBO I BEKTopoB @ u D : (ﬁb ) <ah“.
3. B npsiMmoyronsHOM paBHOOEIPEHHOM TPEYTOJIbHHUKE AaHBI ypaBHEHHE KaTeTa Y = 2X U cepeanHa runoTenyssl K(4,
2). Haiiti ypaBHEHHS OBYX OPYTHUX €r0 CTOPOH.
4. ITokazatp, 4To MpsMasi, Mapaysie’bHast OCH ITapadoIIbl, IIEpPeceKaeT Mapadory B OJHOH TOUKE.
5. Bekrop X, mepneHAMKYISpHBIN k Bektopam a=(4;-2;-3) u b=(0;1;3), obpasyer ¢ ocsto Oy Tymoii yrom.

3Has, 4T0 | X | =26, HaHTU ero KOOPAWHATHI.
6. CocTaBuTh ypaBHEHUS MIOCKOCTEH, MapasieNbHBIX MIIOCKOCTH aX + by +cz +d =0 uorcrosmux ot Hee Ha

paccrosiHEE O.

7. OmnpenenuTs BHI HOBEPXHOCTH N 4( y— 1) +2% =1 ucxemarmueckn U300pa3uTh ee.

x-3 y+1 z-2 x-8 y-1 z-6
T2 4 "3 1 =2

8. [IpoBeputs, 4TO NpsIMBIE TiepeceKaroTcsl, U HaliucaTh ypaBHe-

HHEC IJIOCKOCTH, npoxo,u;nueﬁ 4e€pe3 HUX.
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Krnaccudukamnus moBepxHOCTEH 2-TO TTOPSIKA.
CoCTaBUTh YpaBHEHHs MPAMbIX, TapaslebHbIx pamoiit aX + DY + ¢ = 0, maxonsmuxcs ot Hee Ha paccrosauu 6.
Hansl nentp kBagpara C(—1, 0) u ypaBHenue ctoponbl X + 3y —5 = 0. CocTaBuUTh ypaBHEHHUS OCTAIBHBIX TPEX CTO-

ITokazarb, 4TO TpsAMas MapajuiebHas aCUMITOTE TUTIEPOOIIBI, MEpeceKaeT ruepOoy B OJHON TOUKE.

Jloka3aTh, 4TO BEKTOPBI a(m, n) ub (—I’], m) 00 MepIeHANKYISIPHEI, THO0 PaBHBI HYJIEBOMY.

o o AT N R
jasl

Haiitu yriel, o6pasyemsle miockocteio aX + by +cz +d =0 wuocamn KOOpAUHAT.

2 2
Onpenenuts Bua nosepxuoctu X~ + Z° + 4y =0 u cxemaruueckn u306pasuth ee.

~

8. HOKa3aTB, 4yTO J1r00ast npsaMast repeCceKacT KOHNYECKOEC CEYCHUEC HE Ooiee ueM B JABYX TOYKax.
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1. IIpssmonmHeliHbIe 00pa3yrommue.



2. ITposepurs, uto npamele Y = 3Xx-1 x-7 y= 7 u X+ y— 7 =0 cayxar croponamu paBHOGEAPEHHOTO

TPEYroJbHUKA
3. Hans! nentp xkBagpata C(—1, 0) u ypaBHeHne croponsl X + 3y —5 = 0. CocraBuTh ypaBHEHHUS IHATOHAJICH KBaapa-
Ta.
2 2
4. KacarenbHsle K ouncy — + F =1 wumeror yriopoii kosdpduuuent K. OnpenenuTh TOUKM KACAHHS.
5. BBIUHCITHTE TUTOMIAE MApalIeIorpaMMa, TOCTPOSHHOTO Ha BekTopax AB=m+2n u AD=m-3n, tae |m|=5, |
nj=3u(m~n)=mxn/6.
6. Haiftu yron, o6pasyemsiii miockoctsio Z = PX+ QY +1 ¢ mockoctsio. xy.

2
Onpenenurs BUJ TOBEPXHOCTH (X + y) + 27 =2 ucxemarnuecky n306pasuT ee.

BLIpa?)I/ITI) PacCTOsIHUE MCIKAY TOUYKAMHU YEPE3 NOJIAPHBIC KOOPAUHATHI 3TUX TOYCK.
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1. [IpsamonuHeitabIe 00pa3yIoIIre 0HOMOIOCTHOTO runepoomona (1).
2. CocTaBuTh ypaBHEHHsSI NPSMOH, NapauIesIbHOH (TIEpIeHANKYIISIPHOI) ipsiMoid aX + by +c¢ =0, npoxonsmeii, ue-

pe3 TOUKy mepeceueHus npsambix ;X + bly +¢ = 0, a,x + bzy +c, = 0.

3. Haiitu paccTosiHue MeX Ty apauieIbHBIMA TIpssMbIMH 3X + 4y —15=0 u 3x+4y +20=0.

4. Haiitn Bepumny, Gokyc u qupektpucy napadonst 4y = X2 —2X.

5. Bekrop m, nepnenaukysipHbii k ocu Oz u k BekTopy a = ( 8; —15; 3), ob6pasyeT ocTpslii yron ¢ ocbto OX. 3Has,
gyro | M| =51, HailTh ero KOOPAHUHATHL

6. IIpu kakoM yCIOBHHU IUNIOCKOCTh aAX + by +cz +d =0 nepecexaer ocu X u Yy noxa paBHeIME yriamu? Ilpu
KaKOM YCJIOBHH OHa MEePeceKaeT 0 paBHBIMH YIJIaMH BCE TPU OCH X, Y H Z?

7. Onpenenuts Buj nosepxuoctn X + 4y2 +2°=1 U CXEMaTHYECKH H300pa3uTh ee.

8. HaiiTi BHyTpeHHHUE yIIIbl TPEYTOJIbHUKA, CTOPOHBI KOTOPOTO BBIpaXKeHb! ypaBHeHUsIMH X —Y -3 =0, X—-3y—-4 =0,
4x+2y+3=0.
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1. [IpsmonuHeitHbIe 00pa3yIoIIre THIIEPOOTIYECKOTo Tapadborona.
2. JlokazaTh, uTo ecii @ H b - enunnunsie HEKOJITHHEAPHbIE BEKTOPEI, TO BEKTOphl A + b ua-b ovmunum
OT HYJICBOTO, U NIEPIICHIUKYIISPHBL.
3. Hanucats ypaBHeHHE MPSMOH, poxo/stiieii uepe3 Touky A(S, 2) Ha paccrosauu 4 enunwmi] oT Touku B(-3, 1).
4. Haiitu Bepumny, Gpokyc u AUpEeKTpUCY mapadbossl X = 2y2 +4y.
5. 3Has JBe cTopoHsl TpeyroibHuka AB =3p —4qg u BC = p + 50, Bbruucauts mHy ero Beicotsl CD mpu yciosun,
YTO BEKTOPHl P W ( — MEPIEHIUKYISIPHbIC IPYT APYTY €ANHUYHbBIE BEKTOPHI (OPTHI).
6. IIpu xakoM ycl0OBUHU IUNIOCKOCTh aAX + by +cz +d =0 nepecexaer ocu X u Yy noxa paBHeIME yriamu? Ilpu
KaKOM YCJIOBHM OHa IIEPECEKaeT 110/l PaBHBIMHU yIJlaMH Bce TpH ocu X, Y U Z?
2 2
7. Onpenenuts By nogepxuoctn 2~ + X° — 5y =0 u cxemarnuecku n300pasuTh ee.
8. B tpeyromsauke ABC wusBecTHbl: cropona AB: 4x +y—12 =0, Beicora BM: 5Xx —4y —-15=0 wu Beicota AH:

2x + 2y —9 =0. Hanucartp ypaBHEHUs IBYX APYTUX CTOPOH U TPEThEH BBICOTHI.
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1 Kpyrossle ceuenusi.

2. E/MHUYHBIE BEKTOPH A U b o6pasytor yron 60°. JlokasaTs, uto Bektop 20 —@ mnepnenmukynapen BexkTopy
a.

3. JlaHbl ypaBHEHHUS IBYX CTOPOH napauienorpamma X +y—1=0, 3X—y +4 =0 u Touka repecedeHust ero JuaroHa-

nert (3, 3). Haiitu ypaBHeHUs ABYX APYTUX CTOPOH.

2 y
4, Boraucute napametp napabonsl Y = 2 PX, eciu U3BECTHO, 4TO OHa KacaeTcs mpsamoit X—2Y+5=0.



BrruncnuTs 1MHY qUaroHanel mapauiesorpaMma, IOCTPOSHHOTO Ha BEKTOpax

=5p+2q u B =p—3Q, eciu u3BECTHO, 4YTO |p|:\/§, |g]|=3 u (p*q)=n/4.
Ipu KaKoM yCJIOBHH NpsMasi, 3a/IaHHasl YpaBHEHUSAMHU B KAHOHUUYECKOU (opMme, mepecekaet ock X (Y, Z)?

2 2
OrmpenenuTsh BUI TOBEPXHOCTH 3y + (Z — 1) =9 u cxemarnuecku u306pasuT ee.

©® N o> O

Jlokasats, uTo TpeyroibHuk ¢ BepmuHamu A(1, 1), B(2, 3), C(5, -1) npsmMoyroiabHsIil.
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JuameTpanbHble IUIOCKOCTH.

Bexkropst a+b xa->b NEepHEeHIUKYISIpHBL. Jloka3aTk, 4TO ‘ a ‘ = ‘ b ‘ .

Ha npsimoti 4x + 3y — 12 = 0 HaifTu TOUKY, paBHOyIaIeHHYIO OoT Touek (—1,-2) u (1, 4).
Yto mpexcTaBisieT co00if reOMeTpUIecKOe MECTO TOUCK, PACCTOSHUS KOTOPBIX 0 IBYX JaHHBIX IUIOCKOCTEH Haxo-
nstrest B manHoM otHomeHuH. ([Toropemos I'maBaV Ne23)

o D

5. [pu kakoMm 3HaucHNUH KOdQ HUIIMEHTa o BEKTOPHI P = aida+bb u = 3a—b okaxkyTcs KOIMHEAPHBIMH, €CITH 8 H

b He xommmHeapHBI?

6. I[pu KakoM yCIIOBHH TIpsiMasi, 3aaHHAasi YPABHCHUSIMH B KAHOHIYECKOH hopMe, mapaiiensHa mIockocta Xy (Yz, zX)?
2

7. Omnpenenuts Bux mosepxuoctu X + Y — 47° =0 u cxemarnuecku n306pasuts ee.

8. Hanber Toukn A(2, 1), B(-1, 3), C(-2, 5). Haiiti ux KoopIuHATHI B HOBOI CHCTEME KOOPIUHAT, €CIH HA4aI0 KOOP-

JIMHAT NepeHeceHo (0e3 M3MEHEeHNUs HalpaBJIeHUS OCel) B TOUKY A.
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1. [InockocTu cummeTpumu.

2. [Toka3atsk, 4TO JUIs MPOU3BOJIBLHOTO BEKTOpa A M BEKTOpa b nepueHuKyIsspHoro Bekropy C , BbimonHseTcs
PaBEHCTBO (a Ab )/\ c=b (ac ) (TToropenos I'maBaV Ne29)

3. CTOpOHHI TPEYTOJIBHIKA BBRIPAXKAIOTCSA ypaBHEHUIMH X + 3y —2=0, 2x+y+5=0, 3x—4 =0. Haiita ypaBHCHUA
BBICOT 3TOTO TPEYTOJIbHHUKA.

4. Jlokasath, 4TO MPOU3BECHHUE PACCTOSIHUN TOYKH THIIEPOOIIBI OT €€ ACHMIITOT MOCTOSIHHO, T.€. HE 3aBUCHT OT TOYKH.
(TToropenor T'maalV Nel9)

5. Bexroper &, b, ¢ u d cBsasausl coornomenusmu a\b = c/\d, a/\c = b/Ad. Jloxaszars konIMHEAPHOCTH BEKTOPOB @
-dub-c

ax+by+cz+d =0
6. HaiiTu ycnoBus napajuiesIbHOCTH U NEPIEHIUKYIIIPHOCTU IPIMON U IJI0OCKOCTH
ax+by+cz+d,=0

ax+by+cz+d=0.

2 2
7. OrmpenenuTs BUI TOBEPXHOCTH (X + 1) — 427 =1 u cxemarnueckn n306pasuts ee.
8. Ormnpenenuts KOOPAUHATH KOHIOB A U B oTpeska, kotopsiii Toukamu P(2, 2) u Q(1, 5) pasmenen Ha Tpu paBHbIC
YaCTH.
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1. I'naBHbIC HanpaBIeHUS.
2. B nonsipHoii cucteme koopaunar ganbl toukun Al 12, —7z7 | u B| 12, ——7 |. Beraucauts nonspHbie Koopiu-

HaThl cepelluHbl oTpe3ka AB.

3. Yepes Touky nepecedeHus npsimbix X +y—6 =0, 2X—y—3 =0 npoectu npsiMmyro noj yriioM B 45° k mpsmoini 3X
-5=0.

4. IMapabona cummerpuyHa otHOcHTeNIbHO ocu OX, BepiimHa ee nmomerniaercs B Touke (-5; 0) u Ha ocu OpaUHAT OHA
oTCceKaeT Xopy, ;uinHa kotopoit | =12 en. Hamucats ypaBHEHHE 3TOM MapaboibL.

5. B pombe ABCD nanbl nuaroHamu AC =a u BD =b. Pasnoxurs no stum JIBYM BEKTOpPaM BCE BEKTOPBI, COB-

MaJIarolke CO CTOPOHAMHU poMoa: E, %, E 51 EA\



6. Hanucates ypaBHeHUs npsiMoi, IPOXOASIIEH Yepe3 TOUKyY (XO, Yoo Zo) U TapaieabHON MI0CKOCTIAM
ax+by+cgz+d =0, ax+by+cz+d,=0.

2
7. Onpezennts Bug nosepxHoctn Y — X+ 727 = 1 u cxemariuecku nzo6pasuts ee.

8. Janbl Bepiunsl TpeyronsHuka A(2, -5), B(1, -2). C(4, 7). Haiitu Touky nepeceuenus co croponoir AC Guccek-
TPHUCHI €T0 BHYTPEHHETO YIJia Npy BepuinHe B.
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1. MHBapraHTHI TOBEPXHOCTEH.
2. BrruncnuTs mionia s MpaBMIIBHOTO TPEYTOIBHUKA, IBE BEPIIHHEI KOTOporo cyTh A(-3, 2), B(1, 6).
3. UYepes Touky nepecedeHus npsameix 2X —5y —1=0 u X +4y —7 =0 mpoBecTH npsMyto, IEIAIIYI0 OTPE30K MEKIY
toukamu A(4, -3) u B(-1, 2) momosam.
4. Yepes Touky P(5; -7) mpoBecTH KacaTenbHYIO K mapabdoJe y2 =8x.
5. JloxasaTb, 4TO CyMMa BEKTOPOB, COSIUHAIONINX LIEHTP NPABHILHOTO TPEYrOJIBHUKA C €T0 BEPLINHAMH, PaBHA HYIIIO.
6. Jlokasarb, uto tpu wiockoctn (X+4Yy+72+1=0, 2X—y—-2+2=0, X+2y+3z2—-1=0 npoxomsr
4yepe3 OfHY MPAMYIO.
2 2
7. OmnpenenuTs BUI HOBEPXHOCTH (X + 5) — ( Z— 1) =0 u cxemarnueckn U300pa3uTh ee.
8. Cropona pom0a paBHa 5\/]5 , JIBE €r0 IPOTHBOIIOJIOKHBIE BEpIINHbI CyTh Toukd A(4,9), C (2, 1).
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1. [IpoexTBHBIE NPOCTPAHCTBA, AHTAPMOHUIECKOE OTHOIIICHHE.
2. Haitrn npoekmmio touxu M (XO, Yo ) na npamyto AX+ By +C =0. (Baxsanos)
3. Haiitu Touky nmepeceueHus BoICOT TpeyronbHuka A(2,4); B(2,-1); C(-4, 3).
4. Haiitu Takyro Touky Ha mapaboie y2 = 12X, 4ToOBI KacaTelbHas B Hell 00pa30BbIBANIA C OCHI0 CHMMETPUH MapadoiIbl
yron B 30°.
5. 3Has BeKTOPEI, cityxkamue ctoponamu Tpeyromsauka AB =C, BC =a, CA=D, maiitu BexTopsI, KOMIHHE-
apHbIe OMCCEKTpUCaM YTIIOB 3TOTO TPEYTOJIbHHUKA.
6. CocTaBUTh ypaBHEHHE INIOCKOCTH, IIpoxoasiiel uepe3 Touky M(1, -4, 3) mapaiiensHO MIOCKOCTH XZ.
2 2

7. Omnpenenuts BUJI TOBEPXHOCTH (X + Z) +Yy = 1 u cxemarnueckn n300pa3uTh ee.

. Vs Vs
8. B nonspHoii cucTeMe KOOp/MHAT JIaHbl JIBE CMEKHbIE BepiuuHbl kBajgpara Al 12, _E u B3 E . Ompene-

JINTH €ro Imjiomanib.
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1. [IpumeHeHus: HOKATHLHOTO CBONCTBA THITEPOOJIBI (2).
2. OmnpenenuTs, €CThb JIM CpeA BHYTPEHHUX YIJIOB TpeyroypHuKa ¢ BepmmHamMu A(1l, 1), B(0, 2), C(2, -1) Tymoii yroi.
3. Haiiti TOuKy mepeceueHust CepeIMHHBIX ePICHIUKYISIPOB Tpeyroapauka A(2, 4); B(3,-1); C(-5, 2).
4. BrruncnuTs miomnia s 4eTeIpeXyrolbHIKA, 1BE BEPIIMHBI KOTOPOTO JISKaT B (hoKycax srummmnca 9x* + 5y2 =45,
JIB€ IpyrHe COBINAAAOT C KOHI[AMU €T0 MaJIOi OCH.
5. Bextopst d +D u @ —b nepnennuxynapner. Jokasars, uro | a | = ‘ b ‘ .
6. BBIMKCITUTE MIOMIA/Ih TPEYTONBHUKA, KOTOPBIH oTcekaeT miockocts DX —6Y +3Z2 +120=0 or koopaunaruoro
yria OXy.
2 2
7. Onpenenuts Buj NOBEPXHOCTU 5( y— 2) —2° =5 ucxemarnueckn M300pa3uTh ee.
8. Yepes Touky M(-5; 16; 12 ) npoBejeHsl IBE MIOCKOCTH: OJIHA U3 KOTOPBIX copepkut ock OX, apyras —ocs QY.

Brerancinnts Yroj MEXIy OTUMU IBYMS IJIIOCKOCTAMM.
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1. TIpssmosmHeliHBIe 00pa3yoIIHe 0JHOTOIOCTHOTO runiepoomona (2).

2. JaHbl ypaBHEHUS IBYX CTOPOH napajuienorpamma 2X +4y -3=0 u X—5y +2 =0 u Touka nepeceyeHus ero aua-
ronaneid O(2, 1). TpeOyercst coCTaBUTH ypaBHEHHS JABYX JIPYTUX CTOPOH MapajuiesorpaMma.

3. [okazath, 4To MIOIMIAIb JTI0O0TO NapavienorpaMmMa ¢ BEpIIMHAMK B KOHIIAX CONPSDKEHHBIX IMaMETPOB JIUIHICA

X2 2

St = 1 umeer onHo 1 TO ke 3HaueHue, paBHoe 2ab. (IToropenos ImasalV Ne39)

a~ b

2 2
4 ®okychl runep6oIbl coBanaoT ¢ Gokycamu smmunca IX* + 25y° = 225, Cocrasuts ypaprenue runep6osi,

€CIIH €€ HKCIIEHTPUCUTET € = 2.

5. Ormpenenuts yroi Mexay Bektopamu a u b, ecmm Bektop a + 3b meprneHamkyssspeH K Bektopy 7a—5b, a Bekrop
a —4b neprenaukyspeH K BekTopy 7a— 2b.

6. Ha ocu Oy Haiiti Touky, orcrosmtyto ot mwiockoctd X+ 2y —2Z —2 =0 wna paccrosnun d =4.

y

2
7. Onpenenuts BUA MOBEPXHOCTH — + — — 2~ = O u cxematmueckn n300pa3uTh ee.

8. Haiitu yriel, o6pasyemMble miiockocTeio aX + by +cz +d =0 uocamu koopuHar.



