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Teopun PyHKUNN U reoMeTpumn
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PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHDI
B1.0.07 AHanuTu4yeckas reomeTpus

1. Koa n HaumeHoOBaHMe cneunanbHOCTU:

01.05.01 ®dyHaameHTanbHble MaTeEMaTUKa N MexaHuka.

2. Cneunanusaums: CoBpeMeHHble METOAbI TEOPUN (PYHKLMIA B MaTeEMaTUKE U MEXAHUKE.
3. Ksanudumkauunsa BbinyckHuka: Matematuk. Mexanuk. lNpenogaBatens.

4. dopma ob6y4YeHUA: OYHas.

5. Kacbegpa, oTBevarowas 3a peanusaumio AUCUUNIUHBI: Kadeapa Teopum (OYHKLNA 1
reomeTpun

6. CocTtaBuTENU NporpamMmbi:
CemeHoB E. M. — npodgeccop, 3aB. kadheapomn, JOKTOp n3.-MaT. Hayk;
Mpsagues B. J1. — goueHT, KaHgmMaaT ous.-maT. Hayk.

7. PekomeHpoBaHa: Hay4yHoO-meTOOMYECKMM COBETOM MaTeMaTM4ecKkoro akynbteTta
npotokon Ne 0500-03 ot 18.03.2025 .

8. YuebHbIn roa: 2025/2026. CewmecTp: 1.



9.llenu n 3agaym y4e6HOM ANCLUNIINHDI:

Llensimu oceoeHusi yuebHOU QucyurniuHbl S8115H0MCH:
dhopmMmpoBaHNE reOMEeTPUYECKON KyrbTypbl CTYAEHTa, Ha4YanbHasi No4rotToska B obnactu an-
rebpanyeckoro aHanmsa NPOCTENLLNX reoMeTpPU4ecKnx 06bEKTOB, OBNadEeHNE KacCuyeCcKnm
MaTeMaTMyYeckum annapaTom Ansi AaribHEeNLWero NCNofib30BaHUSA B MPUMOXEHUSIX.

3adayu y4yebHoU OUCYUMNIUHBI:
- (bopmumpoBaHme y ByayLimx maTeMaTUKOB KOMMMEKCHbIX 3HAHUN 06 OCHOBHbIX CTPYKTYpax Oc-
HOBax aHanNUTU4eCKON reoMeTpuu;
- NpuobpeTeHne CTyaeHTamMn HaBbIKOB M YMEHUIN NO PELLEHMIO NPOCTENLUNX 3agad aHanuTnye-
CKOW reomeTpun.

10. MecTo yyebHOM AncumunuHbl B cTpykType OMOI:

AHanuTtnyeckas reomeTpus BxoauT B oba3aTenbHyo Yyactb 6noka b1. [Ina ee ycnewHoro
N3yYeHUst 4OCTATOYHO 3HAHUI N YMEHNI, NPUOBPETEHHbLIX B CPEAHEN LUKONE.

OcBoeHWe aHanUTU4eCKoNn reoMeTpumn SIBMSIETCA OCHOBaHWEM AN YCNEeLWHOro OCBOEHUSA
Kak ganbHenwmnx 6a3oBbiX KypCoOB — NIMHENHOW anrebpbl n reomeTpum, QYHKUMOHANbLHOIO aHa-
nnsa, anddepeHumansHON reoMeTpun, MexaHuk1, Tak U cneumanbHbIX KypcoB, K npumepy, an-
rebpanyeckon reomMeTpun, KOMMbIOTEPHON reoMeTpuun; NpuobpeTeHHble 3HaHUA Takke MOryT
NOMOYb B Hay4YHO-UCCNegoBaTenbLCKon paboTe.

11. NMnaHupyemble pe3ynbTaTbl 0Oy4YeHUs NO AUCUMNNMHE (3HAHUA, YMEHUS, HaBblKW),
COOTHECEHHbIe C NiIaHNpyeMbIMU pe3yfbTaTaMu OCBOEHUS obpa3oBaTenbLHOM Nporpam-

Mbl (KOMneTeHuMHMM) n UHANKaTopaMun UX 4OCTUXKEeHUA:

Kog HassaHue Kom- Koa(bl) WHankaTop(bl) MnaHupyemble pesynbTathl
neTeHuun 00y4eHus
OrlK-1 | CnocobeH OlK-1.1 | Obnapaet 6a3oBbiMU 3HaTb:
HaxoauThb, 3HaHMAMU, Nony4veH- | 6a30Bble NOHATUS, NOMYYEH-
dopmMynmpo- HbIMK B 06riactn ma- | Hble B obnactn doyHoameH-
BaTb M pewaTb TeMaTu4eckux u (Unu) | TanbHOM MaTeMaTukn 1 Mexa-
aKkTyanbHble K €CTEeCTBEHHbIX HayK HUKN.
3Ha4YuMble Npo- OlK-1.2 | YmeeT ucnonb3oBaTb
6nembl pyHOa- ©asoBble 3HaHUA, Mo- | YMETb:
MEHTarbHON ny4yeHHble B obnactu | - ucnons3osaTb 6a3oBble 3Ha-
mMatemaTukm n MaTtemMaTU4eCKnx un HUS, NONyYeHHble B obnacTu
MEXaHWKN (M) ecTecTBEHHbIX | MaTemMaTU4eckux n (Unu)
Hayk, B npodeccuno- €CTECTBEHHbIX HayK, B Mpo-
HanbHOW geAaTenbHo- | heccnoHanbHoOM AesaTenbHo-
cTn CTW.
OlK-1.3 | imeeT HaBbIkK BbIOO-
pa MeToa0B pelleHnss | Bnagetb:
3agay npodeccuo- - HaBblkaMu BbIbOpa MeETOA0B
HanbHOW AeATenbHO- | PeLleHns 3agad npodgeccuo-
CTW Ha OCHOBE Teope- | HanbHOM AEATENbHOCTU Ha
TUYECKUX 3HAHUI OCHOBE TEOPETMYECKUX 3Ha-
HURA.

12. O6BLEM AUCLUUNNUHBI B 3a4€THbLIX eanHuuax/yac — 5/ 180.

dopma NPpOMEXYTOHYHOM aTTeCTaLMU. 3a4ET, SK3aMEH.




13. TpypoemkocTb No Buaam y4yebHon paboTbl

TpyaoéMKOCTb
Bua yuebHol paboThi Bcero Mo cemecTpam
1 cemecTp

AyOnTOpHbIE 3aHATUS 84 84

nekuum 50 50
B TOM Ymcre: npakTuyeckmne 34 34

naboparopHbi i i

e
CamocTtodarensHas paborta 60 60
B TOM 4ucCrie: KypcoBasi paboTta
(NpoekT)
dopma NpoMEXXYTOYHON
arrecTauum: 36 36
3ayem, sk3ameH — 36 yac.

WToro: 180 180

13.1. CopepxaHue AUCLUUNIIUHbBI

n/n

HanmeHoBaHue pasgena
ONCUMNNUHbI

CopepxaHve pasgena
ONCLUNINHBI

Peannszaunsa
pasgena gucum-
MIVHbI C MOMO-

b OHNaNH-

Kypca, QYMK*

1. Jlekuum

11 Cuctembl koopanHar.
BekTopbl 1 npsimas
NUHUS
Ha NIOCKOCTW.

lNpeameT Kypca aHanUTUYECKON reoMeTpumn.
KpaTkuin nctopuyeckun o63op. [lekaptoBa
cucTeMa KoopAuHaT Ha nrocKoCTH, Npo-
cTenwue 3agadn, Teopema YeBbl. YpaBHe-
HWe NMHMK, NONSPHbIE KOOpAUHAaTLI, Naparn-
nenbHbIN nepeHoc. KoopanHaTbl BEKTOPA,
KONnNMHeapHble BEKTOPbI, pasnoXxeHue no
ABYM HEKONNMHeapHbIM, CKanspHoOe npouns-
BeaeHue. [peobpasoBaHne cuctemMbl KOOp-
auvHart. NHeepcus. MNprumepsbl Ha BbIYUCEHUS
o6pa3sos. [1paAmas Ha NNOCKOCTM Kak ypaBHe-
HWe NepBoOn CTENEHN OT ABYX NEPEMEHHbIX.
YpaBHeHne NpsAMON C yrnoBbIM KoadhduLm-
eHToM. B3anmHoe pacnonoxeHune aByx nps-
MbIX. [y4oK NnpAMbIX Ha nockocTu. PaccTos-
HWe TOYKM 4O NPSAMON. Yron Mexay AByMs
NPSMbIMMU.

https://edu.vsu.r
u/course/view.p

hp?id=11287

1.2 KpuBble BTOpOro
nopsgka

KoHunuyeckune ceveHusi, ypaBHEHNS KOHNYe-
CKMX CeYeHW B NONSPHON cucTeMe Koopau-
HaT. MI3yuyeHune koHnyeckux cevyeHmin. Ceon-
cTBa annunca, runepbonsl, napabonsl. Kaca-
TenbHas K KOHMYECKOMY cedeHunto. Pokanb-
Hble CBOMCTBA KOHUYeCcKux cedeHnn. OnTu-
YecKkue CBOMCTBA KPUBbLIX BTOPOro NOpsiaKa.
doKasribHble CBOMCTBA KOHUYECKUX CEYEHUN.
[OunameTpbl KpnBbIX BTOpOro nopsgka. Knac-
cupmkaums KpMBbIX BTOPOro nopsigka. MHea-
pUaHTbl KpMBbLIX BTOPOro nopsaka. LleHTpbl
KpMBbIX BTOPOro nopsigka.

https://edu.vsu.r
u/course/view.p

hp?id=11287
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1.3

BekTopbl B
NpoCTpaHCTBe.

BekTopbl B NpOCTpaHCTBE, pasroXeHune no
Tpem HekoMMnaHapHbIM BekTopam. BekTop-
HOe NnpousBedeHne, NPUMEHEHNE BEKTOPHOTO
npouseefeHnst. CMeLllaHHOe Npoun3BeaeHue.
MNpeobpasoBaHMe CUCTEMbI KOOPAMHAT B
MPOCTPaHCTBe.

https://edu.vsu.r
u/course/view.p

hp?id=11287

1.4

YpaBHeHne

NMOBEPXHOCTU U KpU-
BOW B MPOCTpaHCTBE.

YpaBHeHMe NOBEPXHOCTU U KPUBOW B MNPO-
CTpaHCTBe. YpaBHeHMe NnockocTu. Pacctos-
HWe TOYKM 4O MAOCKOCTU. Yron Mexay ABYyMs
nnockocTamu. NMy4ok nnockocTen. YpasHe-
HUS NPSIMON B NPOCTPaHCTBE. YTon Mexay
ABYMSA npsiMbIMK. MpsamMas 1 NocKoCTb.

https://edu.vsu.r
u/course/view.p

hp?id=1128 7

15

lMoBepxHOCTH
2-ro nopsigka.

annuncong, rmnepbonounapl. NMapabononap,
KOHyC, umnuugpel. Metog ceveHun. Knac-
cudpmkauma NoBEPXHOCTEN BTOPOro nopsigka.
MHBapuaHTbl noBepxHocTen. MNpamonnHen-
Hble obpasytowme. NpamonnHeriHbie obpa-
3yloume ogHononocHoro rmunepbonovaa.
MpsmonuHerHblie obpasytowme runepbonu-
yeckoro napabonownga. Kpyroeble ceveHus
NoBepXHOCTEN BTOPOro nopsiaka. uaver-
panbHble MNIOCKOCTU. [1nockocTn cummeTpun.
[MaBHble HanpaBneHMs NOBEPXHOCTEN BTO-
poro nopsgka.

https://edu.vsu.r
u/course/view.p

hp?id=11287

2. NpakTnyeckue 3aHATUA

21

Cuctembl koopanHar.
BekTopbl 1 npsimas
NIMHWS Ha NII0CKOCTMW.

[ekapToBa 1 nongpHas cucTemMbl KOOpAMHaT,
npocTtenwmne 3agadn (pacctosaHne mexay
OBYMs1 TOMKaMU, feneHne oTpeska B 3afaH-
HOM OTHOLUEHWM, NNOLWaab TPeyrofbHuKa).
YpaBHeHne NHUK, NonsipHble KOOpAuHaThI,
napannenbeHbIn nepeHoc. KoopanHaTtbl Bek-
TOpa, KONfMHeapHble BEKTOPbI, PasfioXeHne
BEKTOpa Mo ABYM HEKONNMHeapHbIM BEKTO-
pam, ckandpHoe npoussedeHune. Npeobpaso-
BaHWe cuctembl koopauHaTt. MHuBepcus. MNpu-
Mepbl Ha BbluucrieHus obpasos. [Npsamasa Ha
nnockoctn. ObLlee ypaBHeHNE NPAMON -
HWW Ha NNIOCKOCTUK, ypaBHEHME NMPSIMON C yr-
noBbIM KO3 PULUNEHTOM, ypaBHEHUE NPAMOK
B oTpe3kax. BaanmHoe pacnonoxeHue gByx
npaAmbIX. [y4oK NpsiMbIX Ha nNnockocTu. Pac-
CTOSAHME OT TOYKM 0 NPAMON. Yron mexay
ABYMSA MpSMbIMU.

https://edu.vsu.r
u/course/view.p

hp?id=11287

2.2

KpuBble BTOpOro
nopsaka

Kpueble BToporo nopsgka. OKpyKHOCTb. On-
nvnc, ceorcTea annunca. Mmnepbona, ceon-
ctBa runepbonsl. MNMapabona, ceorcTBa na-
pabonbl. KacatenbHasi K KpMBOW BTOPOro no-
psiaka. [JnameTpbl KpUBbLIX BTOPOro Nopsiaka.
Knaccudgukauus KpuBbiX BTOPOro nopsaka.
MHBapuaHTbl KpnBbIX BTOPOro nopsaka. Liex-
TPbl KPMBbLIX BTOPOro nopsaka.

https://edu.vsu.r
u/course/view
.php?id=11287

2.3

BekTopbl B
NPOCTPaHCTBe.

BekTopbl B NpoCcTpaHCTBE, pasnoXeHue no
Tpem HekoMnnaHapHbIM BekTopam. Ckansap-
HOe Npou3BefeHne BEKTOPOB B MPOCTPaH-
ctBe. BektopHoe npousBeaeHue, npumeHe-
HVMe BEKTOPHOro NPOM3BEAEHNS!, EFO CBOW-
ctBa. CmelLaHHOe npounssBeneHne n ero
csovicTBa. [peobpasoBaHme cUCTeMbl KOOP-

https://edu.vsu.r
u/course/view.p

hp?id=11287
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AVIHAT B NPOCTPaHCTBE.

2.4

YpaBHeHue
NOBEPXHOCTU U KpU-

Mpymepbl ypaBHEHU NOBEPXHOCTEN U KpK-
BblX B npocTtpaHcTee. ObLiee ypaBHeHME

https://edu.vsu.r
u/course/view.p

BOW B MPOCTPAHCTBE. | MSIOCKOCTW, HOPMarbHbIA BEKTOP. YpaBHeHue | hp?id=11287
NOCKOCTN, NPOXOASLLEN Yepes TpU 3adaH-
Hble TOYKW. PaccTosiHMe TOYKM 4O NSIOCKOCTW.
Yron mexay AByms nnockoctamu. MNy4vok
nnockocten. O6LKne n KaHOHNYECKNE ypaB-
HeHWa NpsiMoOV B NpocTpaHcTBe. NapameTpu-
YecKkne ypaBHEHUsI NPAMOWN, ypaBHEHUS Npsi-
MOW, NpPOXoswen Yyepes aBe 3agaHHble Tou-
Kn. Yron mexgy Asymsa npsambeiMu. [Npsmasn n

NJIOCKOCTb.

25 https://edu.vsu.r

u/course/view.p
hp?id=11287

Annuncong, rmnepbonounapl. NMapabononap,
KOHYC, umnuHapbl. MeTtoa ceyenuin. Knaccu-
durkaumsa NnoBepxHOCTEN BTOPOro nopsaka.
MHBapuaHTbl NOBEPXHOCTEN 2-r0 Nopsiaka.
[OwameTpanbHble nnockocTu. MNnockoctn
CYUMMETPUMN.

lMoBepxHOCTH
2-ro nopsigka.

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUX

Ne Bugbl 3aHaTUIA (4acoB)
HanmeHoBaHme Tembl
n/ Jlek- MpakTnye- JTabopatop- CamocToaTtenb-
(paspena) gucumMnnuHbl Bcero
n Lum cKkne Hble Has paboTa
Cuctembl KoopanHar.
1 BekTopbl 1 npamMast nMnHus 12 10 - 12 34
Ha NNOCKOCTU
2 KpuBble BTOpOro nopsigka 10 6 - 12 28
3 BekTopbl B npocTpaHcTBe 6 5 - 11 22
4 YpaBHel:me NOBEPXHOCTU U 6 7 ) 12 o5
KpYBOW B NPOCTPaHCTBE
5 lMoBepxHOCTU 2-ro nopsigka 16 6 - 13 35
UToro: 50 34 - 60 144

14. MeToau4yeckue ykasaHus onsi o6yyarowmxcsi No 0CBOEHUI0 AUCLUNIIUHBI

Mpy NpOXOXOeHUU OUCUUNANHBI UCNONb3YITCA aKTUBHbIE U MHTEPaKTUBHbIE (POPMbI
npoBeaeHNsT NEKUNA N NPaKTUYECKNX 3aHATUN, U OCYLLECTBNAETCA KOHTPOSb NoceLaemMocTu u
BbINOJSTHEHUSA BCEX BUAOB CaMOCTOSATENbHON paboThl. B TeueHne cemecTpa CTyAeHTbl peliatroT
3aja4yun, ykasaHHble npenofasaTernieM, K Kaxaomy 3aHATuo. B cemecTtpe npoBoguTca 2 KOH-
TpOnbHble paboThbl (HA MPaKTUYECKUX 3aHATUAX).

B TeyeHne cemecTpa CTyAEHTbl Ha NPaKTUYECKUX 3aHATUSX peluarT MHAMBMAyasnbHble
3aJaHund, COOTBETCTBYIOLLEro BapnaHta. BapnaHTtbl 3agaHui MMeTca B METOANYECKON NnUTe-
paType U pasmelleHbl B UHTEPHETE. OTU XKe BapuaHTbl U METOLMYECKYIO NUTEpaTypy CTYAEHThI
MOryT Nosny4mTb Nno e-mail.

OcBoeHne aucumnnuHbl NpegnoniaraeT He TOMbKo obsidaTenbHOE MnocelleHne ayamTop-
HbIX 3aHATUN (NEKLMIA U NPaKTUYECKNX 3aHATUIN) U aKTUBHYIO PaboTy Ha HUX, HO U PETYNSPHYHO
CaMOCTOATESNbHYIO YY4eOHYI0 OeATEeNbHOCTb B TEYEHUM CeMecTpa: U3ydeHue, pekoMeHayeMowu
nntepaTypbl, CAMOCTOATESIbHOE OCBOEHWNE NOHATUNHOIO annapaTa, NOArOoTOBKY K MPaKTUY4EeCKUM
3aHATUAM, BbINOSMIHEHWE MHAMBMAOYAlbHbIX 3a4aHuA, NOATOTOBKY K 3a4eTy U 3K3aMeHY.

Bce BbINonHAemMble CTyAdeHTaMyW CaMOCTOSATENbHO 3afaHus nognexaT nocnegyowen
npoBepke npenogasaTenieMm. PesynbTtaTtbl CaMOCTOATENbHbLIX paboT 3a4nTbiBalOTCA BO BpeMs
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3a4yé€Ta. YcnewHoe OCBOEHME Kypca npefnosiaraeT akTMBHOE, TBOPYECKOE yyacTue CTydeHTa
nyTem nNraHOMepHOMW, NoBCeAHEBHOM paboThl.

15. NMepe4yeHb OCHOBHOMN U [OMNOJSIHUTENIbHON NUTEpPaTYpPbl, PECYPCOB UHTEPHET, He06Xo-
AUMbIX OANA OCBOEHUA AUCLUNIIUHbI
a) OCHOBHag nMteparypa:
Ne n/n McTouHMK

1 lpueanoe, NeaH NeaHosuY. AHanumuveckasi ceomempusi : y4ebHuk /Y. U. MNpuea-
noe .— Mockea : JlaHb, 2007 .— 304 c. : un.
locmHukoe, Muxaun Muxatnoeuy (1927-2004) . AHanumudeckas ceomempusi. Jlek-
2 yuu rno ceomempuu : y4eb. nocobue. Y. 1/ M. M. NocmHukos .— Mocksa : JlaHb, 2009
— 414, [1] c. : un.
MuHocuee, B. 5. Kypc mamemamuku 851 mexHUYEeCKUX 8bICWUX y4ebHbIx 3agedeHull.
Yacme 1. AHanumudeckasi ceomempust. lNpedernbi u psidbl. QyHKUUU U POU3BO0OHkIE.

3 JluneliHas u sekmopHas aneebpa : / MuHocues B.b., lNywkapb E.A., 3ybkoe B.I"., J14-
xoeckuli B.A. — Mocksa : JlaHb, 2013 .—
lMpakmuyeckoe pykoeoOcmeo K peuwieHuro 3aday o ebicuiell Mamemamuke. JluHelHas
4 anzebpa, sekmopHas aneebpa, aHarumu4yeckasi ceomempusi, eedeHue 8 Mamemamu-

yeckul aHarnus, rnpous3eo0Has u ee npurnoxeHus : / U. A. Conosses, B. B. Lllegenes, A.
B. Yepessikos, A. FO. Penuxn .— Mockea : JlaHb, 2009 .— 319 c. : un. ;

6) gononHuTenbHasa nuTeparypa:

Ne n/n MCTOYHMK

CemeHos E.M. AHanumu4eckasi 2ceomempus Ha ririockocmu / E.M.CemeHos,

5 C.H.Ykcycoe ; BopoHexcKuli 2ocydapcmeeHHbIl yHusepcumem. — BopoHex : N3da-
mersnbckuli Oom BI'Y, — 94 c.

Egpumos H.B. Kpamkul Kypc aHanumu4yeckol eeomempuu : y4ebHUK 0nsi cmyd. 8y308
/ H.B. Epumos .— U30. 13-e, cmep. — M. : @usmamnum, 2005 .— 238 c. : un.
Egpumos H.B. Kpamkuli Kypc aHanumu4deckol eeomempuu : y4ebHuk 8551 cmyo. 8y308
/ H.B. Egpumos .— U30. 13-e, cmep. — M. : ®usmamnum, 2005 .— 238 c. : un.

8 lNoezopenos A.B., leomempus./ A.B.lNozopenos. - M.: Hayka, 1978. — 208 c.

UnbuH B.A.. AHanumudeckasi czeomempusi. /B.A. UnbuH, 3.I.INo3HskK - M.: Quamam-

9 num, 2002. =240 c.

10 Mycxenuwseunu H.U. Kypc aHanumuy4eckou ceomempuu. /H.U.Mycxenuweunu. - Cl16.:
JlaHb, 2002. — 655 c.

11 g/lgogeHoe .C. AHanumuyeckasi ezeomempus./l1.C. ModeHos. - M.: 130-eo MI'Y, 1969. -

C.

lMozopesnios, Anekcel Bacunbesuy. AHanumuyeckasi ceomempusi : y4ebHuUK Onsi
cmyOd. mam. u ¢u3s. criey. 8y3oe / A.B. lNozopenos .— 4-e u3d., nepepab. — M. :

12 Hayka, 1978 .— 208 c. : un.

3adayHuK-npakmukyM ro aHasumu4eckol eeoMempuu U ebicuiel anzebpe : YuebHoe
rnocobue / od obw,. ped. B.A. Bonikosa;, JleHuHep. 2oc. yH-m um. A.A. )KOaHoea .— /1.
: N30-60 JleHuHep. yH-ma, 1986 .— 259, [1] c. : un., mabs. — 0.50.

B)UH(OPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduumnanbHble pecypcbl UHTEPHET)*:
Ne n/n Pecypc
13

www.lib.vsu.ru

14 oo
http:www.math.vsu.ru — ogpuyuansHsIl calim Mmamemamuyeckoz20 ghakynbmema BI'Y

http:www.math.msu.ru — ogpuyuarnsHbeili caim mexmama MY

16. MepeyveHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW paGoThl

Ne n/n NcTOYHMK

1 Llybepbunnep O.H. 3adayu u ynpaxxHeHuUs1 No aHaaumu4yeckol eeomempuu. /
O.H.Lybepbunnep. - Cl16.: JlaHb, 2003. — 366 c.
baxeanos C.B. CbéopHuk 3aday no aHanumu4veckol eceomempuu. /C.B. baxearnos, 1.C. Mode-
Hos, A.C.[MapxomeHKo. - M.: Hayka, 1964. — 327 ¢

2



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. Obpa3oBaTenbHble TeXHONIOrMN, UCNOoNb3yeMble NpU peanusauyum y4yeo6Hon aucum-
NSINHbI, BKNOYas AUCTaHLMOHHbIe ob6pa3oBaTtenbHble TexHonoruu (OT, anekTpoHHoe
obyyeHue (30), cmewaHHOe OGy4eHue):

Mpn peanusaumm ANCLMNIMHBI CNOMb3YIOTCA cnegytowme obpasoBaTenbHble TEXHOMO-
rn: nornyeckoe NoCTpPOEeHWe AUCUUMNIUHBLI, YCTAHOBMEHWE MeXnpeaMeTHbIX cBs3eln, 0603Ha-
YeHne TEeOpeTMYECKOro WM MPaKTUYECKOro KOMMOHEHTOB B ydebGHOM Martepuane, BKIHOYEHWe
3N1eMEHTOB OUCTaHLMOHHbIX 0Bpa3oBaTenbHbIX TEXHOMOMMMN.

N3noxeHne yyebHOro matepuana OCHOBaHO Ha MPUMHUMME CUCTEMHOCTU, NPEEMCTBEH-
HOCTU M NocrnefoBaTesribHOCTU M HanpaBneHo Ha pasBUTUE WHTENNeEKTyanbHbIX YMEHWUA, Npo-
dreccuoHarnbHbIX KOMMNeTeHUMn, (oopMUpoBaHne TBOPYECKOW JIMYHOCTU BbICOKOKBaNMMuumnpo-
BaHHOro cneuumanucra, cnocobHOro kK camopasBuTuio, caMoobpasoBaHuio, MHHOBALWMOHHOW Ae-
ATenbHOCTU. BaxkHenwas uenb npenogasatensa — cuctematmsaums 6onbworo obbema teope-
TMYeCKoro maTepmana n obydeHvne cTygeHTa YMeHN0 OpUEHTUPOBaTLCHA B 3TOM MaTepuarne.

PekomeHgyeTca ncnonb3oBaHue, Kak TpaguuMOHHbBIX (OpM opraHuM3aumm neKuuoHHOro
MaTepuana, Tak U BHeApEHUE TaKUX UHTEPAKTUBHbBIX TEXHOMOMMI, Kak NpobnemHas nekuus, Ko-
roa 3HaHusi BBOASTCA KakK « HEUM3BECTHOE», KOTOPOe HEOOXOANMO «OTKPbITbY.

AuncumnnmHa MoxeT peann3oBbIBaTbCA C MPUMEHEHMEM OUCTaHUMOHHbLIX obpasoBaTerb-
HbIX TEXHOSIOrMW, Hanpumep, Ha nnatopme «IANEeKTPOHHbLIN yHuBepcutet BlY»
(https://edu.vsu.ru/course/view.php?id=19287, https://edu.vsu.ru/course/view.php?id=11143,
https://edu.vsu.ru/course/view.php?id=11064, https://edu.vsu.ru/course/view.php?id=11287

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUNIUHLI:

Ana npoBeAeHNs NEKUMOHHBIX N NPaKTUYECKMUX 3aHATUI, TEKYLLEero KOHTPONs 1 npome-
XKYTOYHOM aTTectaumm ncnosnb3yeTtcs yuebHas ayantopus: cneumannanpoBaHHas mebens.

[Ana camocTtosTensHon paboTbl 00y4YalLWMXCA — KOMMbITEPHbLIM KNacc, OCHAaLWEHHbIN
OPrTEXHUKON, HeOBXoaUMbIM NMporpaMMHbiM obecneyeHneM, SNEKTPOHHBbIMU YY4EeBHbIMU NOCO-
OusMK, 3akoHoOaTeNbHO-NPaBOBOWN HOPMAaTMBHOM MOUCKOBOM CUCTEMOW, MMEKLWMNA BbIXOL B
rnobanbHyto ceTb:

Ubuntu (6ecnnatHoe n/vnn cBobogHoe Mno, nUUEeH3ns:
https://ubuntu.com/download/desktop ); Visual Studio Community (6ecnnatHoe w/vnn csoboa-
Hoe [10, nuueHsus https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU
Lesser General Public License (LGPL), 6ecnnatHoe wu/vwnn cBobogHoe [10, nuueHsus:
https://ru.libreoffice.org/about-us/license/ ); Lazarus (GNU Lesser General Public License
(LGPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsuns: https://www.lazarus-ide.org/index.php );
Free Pascal (GNU General Public License (GPL), 6ecnnatHoe n/unu csoboaHoe MO, nuueH-
3us: https://www.freepascal.org/fag.html ); Python 2/3 (Python Software Foundation License
(PSFL), 6ecnnatHoe u/unu ceoboaHoe MO, nuueHsus: https://docs.python.org/3/license.html );
46 Gimp (GNU General Public License (GPL), 6ecnnatHoe n/unn ceoboagHoe MO, nuueH3us:
https://www.gimp.org/about/ ); Inkscape (GNU General Public License (GPL), 6ecnnatHoe
n/vnn ceoboaHoe MO, nuueHsus: https://inkscape.org/about/license/ ); MiKTeX (Free Software
Foundation (FSF), 6ecnnaTtHoe w/vnn ceobogHoe MO, nuueHsus: https://miktex.org/copying );
TeXstudio (GNU General Public License (GPL), 6ecnnaTtHoe n/vnn cesoboaHoe MO, nuueHsus:
https://texstudio.org/ ); Maxima (GNU General Public License (GPL), 6ecnnatHoe w/vnn cBo-
6ogHoe MO, nuueHsus: http://maxima.sourceforge.net/faqg.html ); Denwer (6ecnnatHoe w/unu
ceobogHoe IO, nuueHsua: http://www.denwer.ru/fag/other.html ); 1C: lMNpegnpustne 8 (6ec-
nnaTtHoe u/unu ceobogHoe MO, nuueHsnsa: https://v8.1c.ru/predpriyatie/questions_licence.htm );

Foxit Reader (6ecnnatHoe n/vnum cBoboaHoe no, nUUEeH3nd
https://www.foxitsoftware.com/pdfreader/eula.html ); Deductor Academic (Academic Free
License, oecnnaTtHoe n/vinn cBobogHoe Mno, NUUEH3NS:

https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsus:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL), 6ec-


https://edu.vsu.ru/course/view.php?id=19287
https://edu.vsu.ru/course/view.php?id=11143
https://edu.vsu.ru/course/view.php?id=11064

nnatHoe w/unu ceobogHoe IO, nuueHsna: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe w/wunun cBobogHoe [10, nuueHsus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe n/unu ceobogHoe MO, nu-
ueHsus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), oecnnaTHoe n/nnu cBobogHoe Mno, NUUEH3NS:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnatHoe
n/vnn ceobogHoe MO, nuueHsus: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL (6ec-
nnatHoe w/unn ceobogHoe [10O, nuueHsus: hitps://www.postgresgl.org/about/licence/ );
GeoGebra (6ecnnaTtHoe n/vnun ceobogHoe MO, nuueHsus: https://www.geogebra.org/license );
R (6ecnnaTtHoe mn/vmnn ceobogHoe MO, nuueHsms: https://www.r-project.org/Licenses/ ); Wing-
101 (6ecnnaTtHoe w/vnn csobogHoe IO, nuueHsusa: https://wingware.com/license/wingl01 );
Loginom  Community Edition (6ecnnatHoe wu/unu  cBobogHoe 1O,  nuueHsus:
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe n/unn ceobogHoe MO, nuueH3us:
https://downloads.mysqgl.com/docs/licenses/)

19. OueHo4HbIe cpeacTBa ANs NPoBeAEeHUA TEKYLWEeNn U NPOMEXYTOYHON aTTecTauun:

Mopsiaok OLEeHKM 0cBOEHMS obyyatowmmmncs y4ebHoro MaTepumarna onpeaensieTcsi co-
AepXKaHueM crieayoLumx pasaenos AUCLUUMIIIMHDI

HanmeHoBaHue pas-
Ne KomneTekn- NHavkaTop(bl) gocTmke-
Aena ancuuninHbl OueHo4Hble cpeacTea
n/n umnsa(un) HNA KOMNeTeHLUNN
(Moayns)
YCTHBI onpoc
Cuctembl koopanHar. OMK-1 MpakTnyeckune 3agaHus.
1. BekTopbl 1 npsamas OrkK-1.1 TecTtupoBaHue
NNHWS Ha NOCKOCTU KoHTponbHas paboTta
YCTHbIV onpoc.
KpurBble BTOpOro rno- OrlK-1 Or1K-1.1, OlK-1.2, MpakTnyeckue 3agaHus.
2.
psgka OrK-1.3 TecTnpoBaHue.
3 BekTopbl B npocTpaH- OrliK-1 Or1K-1.1, OlK-1.2, Fllcgiil:ngisglsa AHS
cTBe OrK-1.3 P A '
YpaBHeHue NosepxHo- OMK-1 OMK-1.1, OMK-1.2, | YcTHbIN onpoc
4 CTU 1 KPUBOW B MpoO-
OrK-1.3 KoHTpornbHasa paboTa
CTpaHcTBe
¢ | MosepxHocTy OMK-1 OMMK-1.1, OMK-1.2, %";‘1';'1'4"‘422‘;3233 _—
2-ro nopsigka OrK-1.3 P A
n MepeyeHb BONPOCOB.
POMEXyTOYHasa aTTectauus A
pakTudeckoe 3aga-
dopma KOHTPONS — 3a4eT, IK3aMeH e

20. TunoBble OLUEHOYHbIE cpeacTBa U MeToAuYeckue matepuanbl, onpegensiowme npo-
Leaypbl oueHMBaHUA

20.1. TeKywWMn KOHTPOSb yCneBaemMocTu
KoHTponb ycneBaemMoCcTW MO AUCUMMNIIMHE OCYLLECTBIISIETCA C MOMOLLBIO CrnegyroLwmnx
OLIEHOYHbIX CPEACTB:

Bonpochbl ycTHOro onpoca
1. [lekapToBbl KOOPAMHATLI, NPOCTENLLNE 3adaun.
2. Teopema Yesbl.



YpaBHeHne NuHUN, NoNspHble KoopAnHaThl, NapannenbHbIn NepeHoc.
KoopanHaTtbl BeKTOpa, KONfMHeapHble BEKTOPbI.

PasnoxeHune no AByM HEKONNMHeapHbIM BEKTOPaM, CKanapHoe npousseaeHue.
Mpamas Ha NNocKoCTU, MY4OK MPSMBbIX.

PacctosHue oT To4kn 0O NpAMON.

MpeobpasoBaHne cucTeMbl KOOpPAMHAT.

NHBepcu4.

KoHu4eckne ceveHns, KOHNYECKNX cevYeHU B MONAPHON cucTeMe KoopauHar.
YpaBHEHUS KOHUYECKUX CEYEHUMN B IEKAapTOBOMN CUCTEME KOOpAMHAT.
N3yyeHne KOHNYeCKnX ceveHun.

KacaTenbHas K KOHN4ECKOMY CEYEHWUIO.

dokarnbHble CBOMCTBA KOHUYECKUX CEYEHUN.

OnTnyeckne cBoncTBa.

AnameTpsl.

Knaccudumkaumsa Kpmebix BTOPOro nopsiaka.

NHBapuaHThl.

LleHTpbI KpMBbIX BTOPOro nopsiaka.

MpumeHeHna okansHOro ceoncTaea runepbonsl.

BekTopbl B NpOCTpaHCTBE, pa3noXeHne rno TpemM HeKOMMNIIaHapHbIM BEKTOPaM.
BekTopHOe npousBeaeHue.

CmeluaHHOe nponsBedeHue.

MpeobpasoBaHmne cncTemMbl KOOpAMHAT B NPOCTPaHCTBE.

YpaBHeHMEe NOBEPXHOCTN U KPUBOW B NPOCTPaHCTBE.

YpaBHeHWEe NAOCKOCTN, PacCTOAHNE OT TOYKM A0 NISTOCKOCTM.
YpaBHeHMs NpAMON B NPOCTPaHCTBeE.

Mpsmasa n NNOCKoCTb.

annuncouna, rmnepbononasbi.

Mapabononapl, KOHYC, LMNUHAOPLI.

YnpoLieHne ypaBHEHUS NOBEPXHOCTH.

Knaccudumkaumsa nosepxHocTen 2-ro nopsigka.

MpamonnHenHble obpasytoLme.

MpamonnHenHble obpasytolme ogHONONoCTHoro rmnepbononaa 1,2.
MpamonnHenHble obpasyowme runepbonuyeckoro napadonouna.
KpyroBble ceveHust.

dnameTparnbHble NOCKOCTH.

[MnockocTn cummeTpun.

[nMaBHble HanpaBneHus.

MHBapuaHTbl NOBEPXHOCTEN.

[MpoeKTnBHbIE NPOCTPAHCTBA, aHrAPMOHMYECKOE OTHOLLEHNE.

MpuMepHbIN NepevYeHb NPaKTUYECKUX 3agaHnmn

1. HainT BHyTpeHHMWe Yribl TPeYrofibHWKa, CTOPOHbI KOTOPOIO BbIpaXKeHbl YyPaBHEHUSIMU X — Y —

3=0,

X—3y—-4=0, 4x+2y+3=0.

2. laHbl ABe BepwuHbl TpeyronbHuka A(2, 2), B(3, 0) u Touka nepecedeHus ero megmnad O(3,
1). Hantn TpeTbto BepinHy C.

3. Yepes Touky nepeceyeHns npsamMblx x +y —6 =0, 2x—y —3 =0 npoBecTn NpsiMyto nog, yr-
nom B 45° k npamon 3x —5=0.

4. CTOPOHbI TPEYronbHUKa BblpaXkaloTcs ypaBHEHNAMN X+ 3y —2=0, 2x+y+5=0,3x—-4 =
0. Hantn ypaBHEHMS BbICOT 3TOrO TPEeyrofibHUKa.

5. Ha npsmon 4x + 3y — 12 = 0 HaWTu TOYKY, paBHOYAaneHHy oT Touek (-1,-2) un (1, 4).



6. [laHbl ypaBHEHUA OBYX CTOPOH napannenorpamma x+y—-1=0, 3x—-y+4 =0 un TO4Ka ne-
peceyeHns ero guaroHanen (3, 3). Hantn ypaBHeHus OBYX OPYrMX CTOPOH.

7. Ha npamon x + 3y =0 HanTu TOYKY, paBHOYAANEHHY0 OT Ha4arna KoopamHaT U OT NPSMOn X
+3y-2=0.

8. laHa npamasa 3x —4y — 10 = 0. HanTtu ypaBHeHne npsiMon, napannenbHON JaHHOW U OT-
CTOSALLEN OT Hee Ha pacCTossHUM 3 eauHUL.

9. HanTtu paccrosiHue mexay napannensHbiMy npambiMn 3x + 4y —15=0 n 3x + 4y + 20 = 0.
10. HanncaTb ypaBHeHue npsimon, npoxoasdiien Yepes Todky A(5, 2) Ha pacctosHuu 4 eam-
HUY OT Toukn B(-3, 1).

11. CoctaBuTb ypaBHEHUE KacaTerbHbIX K OKPY>XXHOCTU C LeHTpam B Touke (3, 6) un paguyca

% 85 npoxogsawmx vyepes Touky (1, —2).

12. Hantn yron mexay éuccekrtpmcamm yrrnos, obpasyembix npsimbiMn 3x + 4y —9 =0 un

12x + 9y — 8 = 0.

13. Hantn ypaBHeHne BUCCEKTPUCHI BHELLHErO yria A TpeyrofibHuKa ¢ BepLInHaMm

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

14. Hantn TouKy, paBHoyaaneHHyto ot Todek M(4, —=3) n N(2, —1) n OTCTOSLLYIO OT NPSIMON
4x + 3y — 2 = 0 Ha pacCcTodHUN, paBHOM 2.

15. aHbl ueHTp kBagpata C(—1, 0) n ypaBHeHue cTopoHbl X + 3y — 5 = 0. CoctaBuTb ypaBs-
HEeHUS oCcTarnbHbIX TPEX CTOPOH.

16. B npsimoyronbHOM paBHOGe4pPEHHOM TPEeYrofibHUKE AaHbl ypaBHEHME KaTeTa y = 2X U ce-
peaouHa rmnoteHysbl K(4, 2). HanTtu ypaBHeHUsA ABYX OPYrUX ero CTOPOH.

17. BblumcnnTb KoopaMHaThl BEPLUMH poMbBa, eCnn U3BECTHbI YPaBHEHUS OBYX €ro CTOPOH: 2X —
5y —-1=0, 2x-5y—-34 =0 v ypaBHeHne ogHOW N3 ero anaroHaneun: x + 3y — 6 = 0.

18. 3Has ypaBHeHne 3x — 2y + 6 = 0 OAHOW U3 CTOPOH yrra u ypaBHEHME €ro GUCCEKTPUCHI X
— 3y +5=0, coctaBuTb ypaBHEHME BTOPOM CTOPOHbI yrna.

19. B TpeyronbHnke ABC wu3BecTHbl: cTopoHa AB: 4x +y — 12 =0, BbicoTa BM: 5x — 4y — —
15 =0 uBbicoTa AH: 2x + 2y — 9 = 0. HanucaTtb ypaBHeHUS OBYX OPYTMX CTOPOH U TpeTbeu
BbICOTbI.

20. HanTtu ypaBHEHNE OKPYXHOCTU, LLIEHTP KOTOPOM NeXuT B Touke (4, 7) u KoTopas KacaeTcs
npamon 3x—4y +1=0.

21. HanncaTtb ypaBHeHne KacaTenbHOW K OKpY>XHOCTU (X + 1)2 + (y — 3)2 = 25 B Touke (3, 6).
22. HanTtn ypaBHeHUS KacaTenbHbIX K OKPY>KHOCTU X2 + y2 = 10, npoxogsawmx yepes Touky (—
5, -5).

23. HanTtu kacaTtenbHble K OKPY>KHOCTU X2 + y2 = 13, napannenbHble npsmon 4x + 6y — 5 = 0.
24. HanTtu kacaTesibHble K OKPY>XHOCTU X2 + y2 + 5x = 0, nepneHavKynsipHble K npsiMon 4x —
3y+7=0.

25. OnpenenuTb 9KCLEHTPUCUTET ANNMnca, ecnn OTpe3oK, COeAMHSAIOLWUIN ero PoKyCbl BUAEH
13 KOHLa Manon ocu nog NnpambIM Yrriom.

26. OnpefennTb 9KCLEHTPUCUTET ANNUNca, ecnu paccTosiHme Mexay doKycaMmu paBHO paccTo-
SHUIO MeXay KOHLaMn 60MbLIon 1 Marnon ocen.

27. OnpefennTb 9KCLEHTPUCUTET annunca, ecnun ero 6onbluas ocb BTpoe bonbLue masnomn.

28. N'mnepbona kacaetca npsmont x —y—3 =0 B TOuke (5, 2). CocTaBuTb YypaBHEHNE 3TON
rmnepbonbl.

29. [laHa napabona y2 = 6x. Yepes Touky (4, 1) nNpoBecTu Takyro XOpAy, KoTopasa genunacbh
Obl B 9TOMN TOYKE MOMnonam.

30. Hantn ypaBHeHua gnameTpoB napabonbl y2 = 8X, CONPSPKEHHbIX C XOpAamMu, HaKNOHEH-
HbIMW K HAM NoA yrnom B 45°.

40. HanTn Takyto Touky Ha napabone y2 = 12x, 4Tobbl KacaTtenoHasa B Hen obpasoBbiBana ¢
OCbl0 cuMmmeTpun napabonel yron B 30°.

41. lana napabona y2 = 10x. Hawntn k aTon napabone kacaTesnbHble B TOYKaX, B KOTOPbIX OHa
nepecekaeTcs C nNpsMon y = 4x — 5.



42. OnpenenuTb yron mexay Bektopamm a n b, ecnu Bektop a + 3b nepneHauKynsipeH K
BekTopy 7a —5b, a Bektop a—4b nepneHavkynspeH K BEKT?pyla - ZE )

43. 3Has BEKTOpbI, CryXaliMe CToOpoHaMn TpeyronbHuKa AB=c, BC=a, CA=bD,
pbl, KONMHeapHble BUCCEKTPMCAM YIIIOB 3TOr0 TPEYronbHUKa.

44. [lokasaTb, YTO CyMMa BEKTOPOB, COEAMHAIOLNX LLEHTP NPaBUibHOIO TPeyrosibHUKa C ero
BEPLUMHAMM, paBHa HyIHo.

45. [Npn kakoM 3Ha4YeHnn KoadpduumMeHTa o BEKTOpbl p = aa+bb n q= 3a — b okaxyTca Kon-
nMHeapHbIMU, eCnNn a N b He KonnuMHeapHbI?

46. Bektopbl a, b, ¢ n d cBasaHbl cooTHoweHnamn a/\b = c/\d, a/\c = bAd. [JokasaTb Kon-
NHeapHoCcTb BekTopoB a—d un b —c.

47. BbluncnuTb ANMHY AnaroHanen napannenorpammMa, NnoCTPOEHHOro Ha Bektopax A = 5p +2q

HanTW BEKTO-

n B =p-3qg, ecnu nsBecTtHo, 4to | p | =\/E, lg|=3 un (p*q)=n/4.

48. 3Hasa aBe CTOPOHbI TPEYrofbHMKa

AB =3p-4q n BC =p + 5q, Bbluncnntb AnuHy ero Beicotel CD npwu ycnosun, 4To BEKTOPbI
p W q-— NepneHavKynsipHble apyr ApYry eOUHUYHbIE BEKTOPbI (OpThl).

49. Bektop m, nepneHaukynsapHein Kk ocn Oz 1 k BekTopy a = ( 8; —15; 3 ), obpasyeT ocTpbi
yron c ocbto Ox. 3Hasq, yto | m | =51, HaWTK ero koopanHaThbI.

50. BelumcnuTb nnowaae napannenorpamma, NocTpoeHHoro Ha Bektopax AB=m +2n n AD
=m-3n, rae [m|=5,|n|=3n (m*n)=n/6.

51. Bektop X, nepneHavKynsipHoln K Bektopam a =(4;-2;-3) un b=(0;1;3), obpasyeT c
ocbto Oy Tynow yron. 3Has, 4Tto | X | = 26, HaUTK ero KoopanHaThI.

52. BbluMCnNUTb CUHYC yrna Mexay AuaroHansamu napannenorpaMmma, NoCTPOEHHOro Ha AaHHbIX
BekTopax a=2m+n—-p u b=m-3n+p, rae m, n U p— B3aUMHO NeprneHAKYnsipHble
€VHNYHbIE€ BEKTOPbI.

53. Hantn Touky, cummeTpuyHyto Touke A(3; —7; 5) OTHOCUTENBLHO NITIOCKOCTU 2X — 6y + 3z
—42=0.

54. B ny4yke, onpeaensieMoMm MniocKoCTaMu

3Xxty—2z2—-6=0 n x—2y +5z — 1= 0, HaNWTK NNOCKOCTN, NeprneHanKynspHble K 3TUM OCHOB-
HbIM MIOCKOCTSAM.

55. Yepes Touky M(-5; 16; 12 ) npoBeaeHbl ABE NNOCKOCTU: O4HA U3 KOTOPbIX COAEPXMUT OCb
OX, ppyraa —ocb QY. Bbucnutb yron mexay aTuMmu ABYMS NIIOCKOCTSAMM.

56. Hanucatb ypaBHeHWE NNOCKOCTU, NepPNEHANKYNAPHOM K NNOCKOCTU 5x -y +3z -2 =0 wn ne-
pecekatoLlen ee nNo NpamMou, nexawen B nrnockoctn xOy.

57. Yepes nuHnto nepeceyeHna nrockocten 4x -y +3z—-1=0 un x+5y—-z+2 =0 npose-
CTM NIIOCKOCTb, NEePNEHANKYNAPHYIO K NNockocTn 2x —y + 5z — 3 = 0.

58. NpoBecTn NNOCKOCTb Yepes3 NepneHANKynspbl, ONyLeHHble n3 Toukn A(—3; 2; 5) Ha
nnockoctn 4x+y—-3z+13=0 n x-2y+z-11=0.

59. CoctaButb ypaBHEHNE NIIOCKOCTU, Npoxoaswien yeped Toukn L(0;0;1) mn N(3;0;0) u
obpasytowen yron B 60° ¢ nnockocteto xOy.

60. B ny4ke, onpenenseMom nnockoctamm 2x+y—3z+2=0 n 5x+5y—-4z+ 3 =0, HanTu
ABe neprneHankynsapHble Apyr K Apyry NocKOCTW, U3 KOTOPbIX OAHa NpoxoauT Yyepes Touky A( 4
;—3;1).

TecTOBbIE 3ag4aHuA

Ne BapuaHTbl OTBETOB
3a- YcrnoBue 3agaun 1 2 3 4
na-
HUA
1 X2 yz
OKcueHTpucHTeT rmnepbonbl E—EﬂpaBeH 4/5 5/4 5/3 4
2 Kakue 13 yeTbipex nnocKkocTen ABNAIOTCS B3a-
VMHO I'IepI'IeH,El,akyJ'lﬂprlMMZ (@ w(©) | (@wn() |(6)mnE) (B v




(@) x+y-z-1=0,
(6) 2x-2y+5=0,
(B) x+y-z-1=0,
(N x+y-z-1=07?

PacctosiHme MexXay napannernbHbIMUA NPAMbIMUA

3x+4y=0 n 3x+4y-5=0 paBHO 5 3 4 1
4 | bonbluas nonyock annunca 4x*+25y? =100 pa.- 4 25 5 5

Ha
5 Kakas u3 nnockocrten

(@) 5x-2y+3z+1=0,

(6) 5x+2y+3z+2=0,

(B) 2x-5y+5=0, (a) (6) (8) (r)

(r) 2x-5y+z+5=0

. X y-1 z-4

nepneHauKynsapHa npsmom g:TzT’?
6 Kakve 13 nepeyncrieHHbIX nap npsiMbix SBNsAOT- (a)J_(b) (a)J_(d) (b)J_(d)

CA B3aUMHO NepneHanKynapHbIMn?

(a)3x+5y—8=0; (b)3x—5y+8=0; (c)3x=5; “ “ “ (a) L(d)

(d)5x+y+8=0; (e)5x—3y+3=0; (f)5y=3; () L(f) | () L(F)]| (a)L(e)
7 | OaHbl TpU CTOPOHBLI NapannenorpaMmma

5x—-3y-14=0; 5x-3y+8=0; 2x+y+1=0.| y=-2x | 2x+y=4| y=2x-10| 2x+y=10

YKaxuTe 4eTBepTYy0 CTOPOHY.
8 | Yron mexay nnockoCcTsiMK 4x—2y+3z+7=0 U

4x-2y+3z+1=0 paBeH 90° 60° 30° Q°
9 | PacctosiHne mexay npsambiMu 4x—-3y+7=0 W© 9

4x-3y+2=0 pPaBHO 5 1 0
10 5 X2y

KCLeHTpUcUTEeT annunca £+3_1 paBeH 0.8 0.5 0.9 0.7
11 3 6 X2y
KCcueHTpucuTeT runepbonsbl E_?:l paBeH 1.4 1,25 1.2 1,55

12 | Kakasa n3 npsimbix

x y-1 z-4
a —:—:—,
@) 5 2 3
(6) x_y-1_z-4
5 1 -3
(8) X+2 'y z+4
3 -2 3
X y+1 z-2
r —_——
(0 5 =2 -2

nepneHAuKynsapHa nnockocTn 2x—5y+10z+5=07

(@)

(B)

(r)

ﬂepequb 3apgaHvn gns KOHTPOJIbHbIX pa60T

1. KoHTponbHasa paboTta no teme «lMpsAmas NMHUA Ha NSTIOCKOCTU»:

BapuaHT Ne1




1. MpoBepuTb, YTo Mpsimble Y =3X—1, X—7y=7 n X+y—7=0 cnyxaT cTtopoHamu
paBHOGEOPEHHOro TPeyronbHKKa.

2. CocTaBuTb ypaBHeHWe NpsaMoit, AensLLei nornonam oTPe3oK Mexay ToYKamu A(—3; 2)
n B(5; — 2) n obpasytoLlen c otpeskom AB yron Basoe 6onblien, yem ¢ ocbto OX.

3. Haintn ueHTp Kkpyra pagmyca r = 8 u kacatowerocs asyx npsmbix: 3X—4y+10=0 u
3x+4y=0.

4, CocTaBUTb ypaBHEHWA CTOPOH pomMba, 3Has [OBe MpOTUBOMEXallue ero BepLUMHb
A(-3;1), B(5;7) wnnowaps pomba S =25e0”.

5. CocTaBuUTb YpaBHEHUSI CTOPOH TPeYronbHMKa, 3Has OA4HY U3 ero BepLUuH A(3; —4) "

ypaBHeHust AByX BbicoT /X—2y—-1=0 n 2Xx-7y—-6=0.
BapuaHT Ne2

1. 3Hasi ypaBHeHWsi GOKOBbLIX CTOPOH paBHOGEAPEHHOro TpeyrofbHMKa y=3 nu
X—Y+4=0, coctaBuTb ypaBHEHNE TPETLEN CTOPOHbLI, MPW YCIIOBUM, YTO OHA MPOXOAUT Ye-
pe3 Hayasno KoopauHar.

2. CocTaBuUTb ypaBHEHWs! CTOPOH TPEeYrorbHUKa, 3Hast ABe ero BepLUnHbI A(3; 5), B(6; 1)
N TOYKY nepeceyeHus ero meamadH M (4; 0).

3. Ha ocu opavHaT HaWTV TOUKy, OOMHAKOBO YAareHHyl OT Hadana KoopauHaT v oT nps-
mon 3Xx—4y+12=0.

4, HaiTim TOuKy, CUMMETPUYHYI0 TOuKe Q(—Z; — 9) OTHOCUTENbHO  NPAMOWA
2x+5y—-38=0.

5. B TpeyronbHuke A(—3;—1), B(l;—5), C(9;3), cTopoHbl AB n AC pasgeneHbl B

oTHoweHun A =3, cumTas oT obLiei BepwnHbl A. poBepuTb, YTO NPAMbIE, COEANHSIOLLIME
TOYKM [erneHns ¢ npoTuBosiexawmmm BepwuMHammn, n megmaHa AM nepecekaloTcs B O4HOWM
TOYKe

BapuaHT Ne3

2 4
1. N3 ToukM A(6; 9) HanpaBsrneH nyy nof yrriom % K npsiMoi y:gx+g. Haiitu

ypaBHEHWE Iy4a, OTPAXKEHHOro OT ATOWN NPSIMOW.
2. CocTaBuTb ypaBHEHUS1 KaTeTOB MPAMOYrOfIbHOrO TPeyrosfibHUKa, nnowagb KOTOpOro
paBHa 20 en?., ecnv U3BECTHO, YTO Ero MMNOTEHy3a NEeXUT Ha ocu abcumce, a BepLuMHa NpsiMo-

ro yrna coenapaer ¢ Toukoit C(-1; 4).

3. [aH TpeyronbHuK A(l; 2), B(3; 7), C(5; —13). BbluvcnuTb ANUHY NeprneHankyns-
pa, OnyLLIEeHHOro U3 BepLUUHbI B Ha MeauaHy, NpoBeAeHHY0 U3 BEPLUVHbI A.

4, [aHbl BEPLUMHBLI TPEYronbHUKa: A(—6; —3), B(—4; 3), C(9; 2). Ha BHyTpeHHen
buccekTpuce yrna A HauTh Takyk TodKy M, 4ToObI YeTbipexyronbHuk ABMC okasancsa Tpa-
neumen.

Mpamble 3X+4y—-30=0 n 3x—4y+12=0 «kacaroTca okpyXHOCTU, pagnyc kotopon R =

5. Bblumcnute nnowaab YeTbIPEXYroJIbHUKA, O6pa3OBaHHOFO 3TUMUN KacaTeJlbHbIMU U paany-
caMu Kpyra, nposegeHHbIMA B TOYKMN KaCaHUA.

BapuaHT Ne4



1. CocTaBuUTb ypaBHEHUS KaTeTOB NPSIMOYrofibHOrO paBHOGEAPEHHOrO TPEeYronbHUKa, 3Hast
ypaBHeHMWe rvnoTeHysbl Y =3X+5 1 BeplunHy npsiMoro yrna (4; —1).

2. MpoBepuTb, YTO TOYKM A(—2; - 2), B(—3; 1), C(7; 7) n D(3; 1) cnyaT BepLuu-
HaMu Tpanewuun 1 COCTaBUTb YpaBHEHWUS CPeaHEN NUHUKN U anaroHanen aTon Tpaneuun.

3. Ha paccTtosiHun 5 eauHuL OT TOYKK C(4; 3) MPOBECTM NPSAMYIO, OTCEKaIOLLYI paBHble
OTpe3ku Ha ocsax koopamHat (18 6annos).

4. [NaHbl OBe BepLUMHbLI TPEYronbHUKa A(—6; 2), B(2; - 2) ntouka H (1; 2) nepece-
YeHust ero BbICOT. Bblumcnntb KoopanHaThl TpeTben BepwnHel C (22 6anna).

5. CocTaBuUTb ypaBHEHUSI CTOPOH TPEeYronbHUKa, 3Hast OHY U3 ero BepLUuH A(—4; 2) "

ypaBHeHusi AByx MmeguaH: 3X—2y+2=0 n 3x+5y-12=0.

2. KoHTponbHas pabota no teme «BektopHasa anrebpa u npssmas n NyI0CKOCTb B
NpoCTpaHCTBEe»:

BAPUWAHT Nei

1. Bektopbl a, b, ¢ n d cBasaHbl cooTHoweHuamn a\b = c/\d, a/\c = b/\d. [okasaTtb
KONMMHEeapHOCTb BEKTOPOB
a-dun b-c.

2. [Mpwn kakoM 3HavYeHnn KoadpdurumeHTa o BeKTopbl p = cat+bb n g=3a—b okaxyTtcs
KONnuMHeapHbIMK, ecnm a n b He KonnuHeapHbI?

3. Hantu Touky, cummeTpuyHyto Todke A(3; -7; 5 ) OTHOCUTENBHO MIOCKOCTU 2X - BY +
3z-42=0.

4. B nyyke, onpegensemom nrockoctamm 3x+Yy -2z -6=0 un x- 2y +5z - 1= 0, Hantn nnoc-
KOCTU, NeprneHanKynsapHble K STUM OCHOBHbLIM MISTOCKOCTAM.
Xx-=3 y+4 -2
2 1 -3

n

5. HanucaTtb ypaBHeHME NIOCKOCTU, NPOXOAALLEN Yepe3 NPsMYyLo

. . X+5 y-2 z-1
napannenbHOn NpsMom ==

BAPUWAHT Ne2

1. BbluMcnuTb ANvHy AnaroHanen napannenorpamma, NnocTpoOeHHOro Ha Bektopax A = 5p

+2q U B =p -3, ecnm u3sectHo, yto |p|=v2, |q|=3 u (p°q)=n/4.

2. 3Has aBe CTOpOHbI TpeyronbHuka AB =3p -4 n BC =p + 5, BblYUCIIUTbL OSIMHY €ro
BbiCOTbl CD npwu ycnosuu, 4TO BEKTOPbI P U ( — NeprneHanKynsipHble Apyr Apyry eOUHUYHbIEe
BEKTOPbI (OPThI).

3. Uepes Touky M(-5; 16; 12 ) npoBeeHbl ABE NIOCKOCTU: OAHA N3 KOTOPbIX COAEPXKUT OCb
OX, gpyraga —ocb QY. Bbluucnutb yron mexay aTumu ABYyMS MIAOCKOCTSMM.

4. Hanucatb ypaBHeHWe NfoCKOCTU, NepneHanKYNApHOM K NIOCKoCTn 5X -y +3z—-2=0 u
nepecekaroLen ee no NpaAMou, nexawen B nriockoctn xOy.

Xx-2 y-3 z+1
5 1

5. l~|epe3 npAaMyto npoBeCTU NMIIOCKOCTb, NepneHaAnKynAapHYro K nnoc-

KOCTHN
X+4y—-3z2+7=0.



BAPWAHT Ne3

1. Bektop m, nepneHankynapHbii k ocn Oz un k Bektopy a =( 8; —15; 3 ), obpasyeTt ocT-
pbin yron ¢ ocbto OX. 3Has, 4To | m | =51, HaWTK ero KoopauHaThI.

2. Bblumenute nnowaab napannenorpamMmma, nocTpoeHHoro Ha sektopax AB =m +2n un
AD=m-3n, rge |m|=5,
In]|=3mu (m~*n)==n/6.

3. CocTtaBuTb ypaBHEHME NNOCKOCTN, Npoxoasiuen yepes Toukm L( 0; 0; 1)

4. B ny4ke, onpegenseMom nrnockoctTsaMmn 2x +y—3z+2=0 n 5x+5y—-4z+3 =0,
HaWTW ABe NepneHaukynapHble Apyr K Apyry MroCKOCTU, U3 KOTOPbIX O4Ha NPOXOAUT Yyepes
Touky A(4;-3;1).

Xx-3 y+1 z-2 y x-8 y-1 z-6
2 4 3 1 -2
HanucaTtb ypaBHEHWe NNOCKOCTU, NPOXOAALLEN Yepes HUX.

5. MpoBepuTb, YTO NpsIMbIE nepecekarTcs, 1

BAPWUWAHT N4

1. Bektop X, nepneHavKynsipHbin K Bektopam a=(4;-2;-3) nb=(0;1;3), obpasyet
c ocbto Oy Tynou yron. 3Has, YTo | X | = 26, HaWTK ero KoopauHaThI.

2. BbluncnnTb CMHYC yrna mMexay avaroHansMmu napannenorpammMa, NnoCTPOEHHOro Ha faH-
HbIX BEKTOpax
a=2m+n—-p mb=m-=3n+p, rae m, n U p — B3aUMHO NePNEHaNKYNAPHbIE OPTbI.

3. Yepes ocb Oz npoBeCTU NIIOCKOCTb, 0Opa3ytoLLyO C NITIOCKOCTLIO 2X +Y —5z-7=0

yron =n/ 3.

4. Yepes nuHuo nepeceyeHmns nnockocten 4x—-y+3z—1=0 n x+5y—-z+2=0 npo-
BECTW NMNOCKOCTb, NEPNeHONKYIAPHYIO K NIOCKOCTN 2X —y + 52 -3 = 0.

5. lMpoBecTu NIIOCKOCTb Yepes nepneHaukynapsl, onyweHHble 3 Todkn A(—3; 2; 5) Ha
MOCKOCTK
4x+y—-32+13=0 n x—-2y+z-11=0.

OnucaHune TexHonormum npoBegeHmnsA

TekyLwumn KOHTPONb NpeacTasnseT cobon NpoBEPKY YCBOEHUS y4ebHOoro matepuana Teo-
pPeTUYECKOro N NPakTUYECKOro xapakrepa, perynspHoO OCYLLECTBASEMYIO Ha KaXOoM npakTuye-
CKOM 3aHATUMN.

TeKkyLnn KOHTPONb NpeaHa3Ha4vyeH ass NPoBEPKM Xo4a U KavyecTBa POPMUPOBAHUS KOM-
neTeHuMmn, CTUMynmpoBaHunsa y4ebHomn paboTbl 00y4yaloLNXCa U COBEPLUEHCTBOBAHUS METOANKU
OCBOEHUSA HOBbIX 3HaHWN. OH obecneyvmBaeTCca NPOBEAEHNEM ONMPOCOB MO TEOPETUYECKOMY Ma-
Tepwuany, BbiNOAHEHNEM MPaKTUYEeCKMUX 3a[aHui, OTBETOM Ha TeCTOBble 3aJaHusl, BbINOSTHEHU-
€M KOHTPOSIbHbIX pabor.

Mpn Tekywem KOHTpone ypoBEHb OCBOEHUSA Y4EOHOM OUCUMNIVHBI U CTENEHb COPMU-
POBaHHOCTU KOMMETEHUUN ONPeaensoTCa OLEHKaMN «3a4TEHO» U «He3adTeHo». Cuctemartumy-
HOCTb, OOBEKTMBHOCTb, apryMeHTUPOBAHHOCTb — faBHble NPUHUMMbI, HA KOTOPbIX OCHOBaHbI
KOHTPOJIb U OLEHKa 3HaHM 00y4aroLUXCS.

TpeboBaHWs K BbINOMHEHWNIO 3a4aHUN (LUKarnbl U KpUTEPUM OLEHNBaHNS)

Mpw NpoBeaeHMM TEKYLLIErO KOHTPOIS YCNeBaeMOCTU UCMONb3YHTCS creayoLime
nokasartenu:
1) 3HaHMe y4yebGHOro MmaTtepvana W BnageHUe MOHATMNHLIM annapaTtoM aHanUTUYECKOoW
reomeTpuu;



2) yMeHMe CBsA3bIBaTb TEOPUIO C MPAKTUKOMN;

3) YMeHune unniocTpnpoBaTb OTBET NpuMepamMun, akramu;

4) ymeHne aHanu3aupoBaTb anrebpandeckme ypaBHEHMS MEpPBOM W BTOPOM CTEMEHM Ha
NOCKOCTU M B MNPOCTPAHCTBE, CTPOUTb COOTBETCTBYKOLLME UM JIMHUM U TOBEPXHOCTH,
onpenenaTb BUA KPMBLIX U NOBEPXHOCTEN BTOPOro nopsika, AOoKa3blBaTb OCHOBHblE TEOpPEMb
aHanUTU4eCcKon reoMeTpumn n pewaTb NpakTUYeCKne 3agauu;

5) BnageHve OCHOBHbIMW MeTogaMu MccrefoBaHuA anrebpanyeckux JIMHUN U NOBEPXHOCTEN
nepBoro M BTOPOro nopsgka, OCHOBHbIMW MeTOoaMW [oKasaTeNbCTBa TeopeM U peLleHud
3a/lay aHanUTU4YeCKoM reoMeTpumn.

KpuTepumn oueHkn koMmneTeHUUN (pe3ynbTaTtoB 00y4eHUs1) NpU TEKYLLEN

aTrecTtauum:

3a4TeHo: BbINOMHEHNE NMPaKTUYECKMX 3a4aHui U OTBETbI B XOA4€E ONpoca COOTBETCTBYOT
nepeyncneHHbiM nokasatensam, obyyawowmnca aaet OTBeTbl Ha OONOSIHUTENbHbIE BOMPOCH,
MOXeT OblTb He COBCEM MOfHble. [JeMOHCTPUPYET YMEHNE peLlaTb 3a4ayun, BO3MOXHO C HEKO-
TOpbIMU oWwnbKkamu. MNMpn BbINOMHEHNMM TECTOBOIrO 3adaHusi AOSHKHO ObITb AaHO He MeHee 60%
BepPHbIX 0TBETOB. KOHTPOsbHbIE paboThbl OLEHMBAKOTCS MO NATUOANNBHOW LKane: 04HO PeLUeH-
Hoe 3agaHue cootBeTcTByeT 1 6anny. KoHTponbHasi paboTta cuMTaeTcsl yCneLwHO BbIMOSHEH-
HOR, ecnu oby4varoLMncs Nonyynsn He meHee Tpex 6annos.

Hes3auTeHo: B xo4e onpoca OTBETbl 00y4aroLerocs He COOTBETCTBYHOT HU OQHOMY U3 ne-
peyncrneHHblx nokasatenen. OOy4yarWMNcs OeMOHCTpUpyeT dparMeHTapHble 3HaHUS U yMe-
HUA UM nx otcyTcTeue. NMpu BbINOMHEHMM TECTOBOrO 3adaHust OOMKHO AaHo meHee 60% Bep-
HbIX 0TBETOB. KOHTponbHasi paboTa oueHeHa HuKe, Yem Tpems bannamu.

20.2 NpomexyTo4yHaa aTrectauus

[MpomexyTodHas aTTecTaunsa NPoBOAUTCA B COOTBETCTBUM C [1oNOXEHMEM O MPOMEXy-
TOYHOM aTTecTauum oby4varLmxcsa no nporpammam Bbiclwero obpasoBaHud. lNpegHasHayeHa
ANa onpeferneHns YpoBHA OCBOeHMS Bcero obbema ydebHOW OMCUMNAWHBI M NPOBOAUTCS B
dopme 3a4eTa 1 3K3aMeHa.

lMpomexyTodHas aTTecTauus No AUCUMNINHE OCYLLECTBASETCHA C NOMOLLBIO CReaytoLwmx
OLIEHOYHbIX CPeACTB:

Bonpochbl K 3K3aMeHy

[lekapToBbl KOOPAMHATLI, MPOCTENLLNE 3adaun.

Teopema Yesbl.

YpaBHeHME NUHUK, NONSAPHLIE KOOPAMHATbLI, NapannesibHbI NepeHoc.
KoopauHaTtbl BEKTOpa, KONfiMHeapHble BEKTOPLI.

PasnoxeHue no AByM HEKOMNMHEapHbIM BEKTOPAM, CKandpHoe npon3seneHue.
[MpsiMasa Ha NNOCKOCTU, NyHOK NPSIMbIX.

PaccTtosiHue OT TOYKM 4O NPSMOWN.

lMpeobpasoBaHMe CUCTEMBI KOOPAMHAT.

. NHuBepcu4.

10.KoHn4eckme ceyeHns, KOHMYECKNX CEYEHUIN B NONSPHOM CUCTEME KOOPAMUHAT.
11.YpaBHEHNSA KOHUYECKNX CEYEHUN B EKAaPTOBON CUCTEME KOOPpAMHAT.
12.3y4yeHne KOHNYECKNX CEYEHUN.

13.KacatenbHasa K KOHUHECKOMY CEYEHWIO.

14.dokanbHble CBONCTBA KOHNYECKNX CEYEHUN.

15.0nTn4yeckmne cBOMCTBA.

16.dnameTpsl.

17.Knaccudmkaums KpmBbIX BTOPOro nopsigka.

18.NHBapuaHThbI.

19.LleHTpbl KpUBbLIX BTOPOro nopsaaka.
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20.MprmeHeHns dokanbHOro CBONCTBa rmnepbonsbi.

21.BekTOpbl B NPOCTPaHCTBE, pasfoXeHne no TpemM HeKOMMNiaHapHbIM BEKTOpaM.
22.BekTopHoe npounsseneHue.

23.CmMellaHHoe npousseaeHne.

24.MpeobpasoBaHne CUCTEMbI KOOPAWHAT B NPOCTPAHCTBE.
25.YpaBHeHNe NOBEPXHOCTN N KPUBOW B NPOCTPaHCTBE.
26.YpaBHeHNe NMrnocKOCTU, pacCTOSHUE OT TOYKM 0 NITOCKOCTM.
27.YpaBHEHNA NPAMON B NPOCTPAHCTBE.

28.T1psimas 1 NNOCKOCTb.

29.39nnmncong, rmnepbononapl.

30.Mapabononabl, KOHYC, LMNMHAPSI.

31.YnpouleHne ypaBHEHNA NOBEPXHOCTN.

32.Knaccugukaumsa noBepxHOCTEN 2-ro nopsagka.
33.MpsamonunHenHble obpasytoLme.

34.MpamonunHenHble obpasytoLmne ogHOMNONOCTHOro rmnepbononga 1,2.
35.MpamonunHenHble obpasytowme runepdbonuyeckoro napabonovaa.
36.KpyroBble ceyeHus.

37.[0nameTpanbHble NIIOCKOCTM.

38.T1nockocTn cMMMeTpUMN.

39.MmaBHbIe HanpaBreHus.

40.HBapnaHTbl NOBEPXHOCTEN.

41.T1poeKTUBHbIE NPOCTPAHCTBA, aHraPMOHNYECKOE OTHOLLEHME.

npumepHoe coaepxaHve KOHTpOﬂbHO-M3MepMTe.I1bHbIX mMaTepuanoB

KoHTpornbHO-n3mMeputenbHbli matepuan Ne 1

1. LIeHTpbI KpUBbLIX BTOPOro nopsiaka.

2. [aHbl KoopamHaTel BepwnH A n B paBHocTopoHHero TpeyronbHmka ABC. Kak HanTtum
KoopauHaTbl TpeTben BepLwnHbl? PaccmoTpeTs npumep: A0, 1), B(2, 0).

3. CocTtaBuTb YpaBHEHME KacaTemNbHbIX K OKPY>KHOCTW C LLEHTPOM B Touke (3, 6) u paguyca

% 85 npoxogawmx yepes Touky (1, —2).

2 2

4, HanTtu kacaTenbHble K annmncy x€+y7 =1, napannenbHble npsmon 6x — 2y —5=0.

5. [okasaTb, 4To YeTbipexyrofibHuk ABCD c BepwmnHamu B Toukax A(1, 3, 2), B(O, 2, 4),
C(4,1,0) D(2, 2, 2) saBnaeTca napannenorpaMmmom.

6. Uepes nnHuto nepeceveHuns nnockocten 4x —y + 3z—1=0 n x + 5y — z + 2=0 npoBecTu
NSOCKOCTb, NEPNEHONKYNAPHYHO K NIIOCKOCTM 2X —y + 52— 3 = 0.

7. OnpeaennTb BUA NOBEPXHOCTU XZ + YZ =2 1 cxemaTuyecku M3obpasuTs ee.

8. Hana npsamas 3x — 4y — 10 = 0. Hantn ypaBHeHue npsaMon, napannensHOn JaHHOW U

OTCTOSALLIE OT HEE Ha PacCToAHUN 3 eauHUL,.

KoHTponbHO-n3MeputerbHbin Matepuarn Ne 2

1. lMpuMeHeHns dokanbHOro ceomcTea rmnepdons (1).

2. Mpn kakom ycnoBun OTPe3oK, coeauHsaowmnn Toukn A(ai, bi) n B(az, b2), nepecekaet
oTpuuaTenbHy nosiyocb ocu OX?

3. Hanucatb ypaBHeHWe npsamMon, npoxoasiien Yyepes Touky A(5, 2) Ha paccTtosiHumn 4

eavHn, oT Toukn B(-3, 1).



2 2

4, Han annunc %+y€ =1. Yepe3 Touky (1, 1) npoBecTn xopay, AENALLYIOCHA B 3TON TOY-
Ke nononam.
5. Ha ocu x HanTtu Touky C, paBHOyaaneHHytw oT aByx Todek A(1, 2, 3), B(-2, 1, 3).
6. Mpwn kakom yCcnoBum NAOCKOCTb, 3aA4aHHas ypaBHeHneM ax+by+cz+d =0, nepneHgu-
KynsipHa NAocKkocTn Xy?
7. OnpegennTb BUA noeepxHoctn XZ + yZ =0 1 cxemaTuyecku n3obpasuTs ee.
X2 2
8. Hantn kacaTtenbHble K annuncy ? + T =1, napannenbHble npsiMon 6x —2y —5=0.

KoHTpornbHO-n3mMeputerneHbii Mmatepuan Ne 3

1. BekTopbl B NPOCTPAHCTBE, pasnoXeHue rno TpeM HeKoMMaHapHbIM BEKTOPaM.
2. OaHbl Toukn A(-3, 2) n B(4,1). OokasaTb, 4o 0Tpe3ok AB nepecekaeT oCb Y, HO

He nepecekaeT ocb X. Kakyto U3 nonyocen y (MOMOXUTENBHYIO UM OTpULaTenbHYy0) nepece-
KaeT oTpesok AB?

3. HanTtu pacctosHue mexay napannefibHbiMuy npsmbiMn 3X + 4y —5=0 n 3x+4y + 10 =
0.

X2 y2
4. OnpenennTb ANVHbI COMPSKEHHbIX AMaMeTpOoB annunca 5 + > =1, KoTopble obpasy-

0T Mexay cobomn yron B 60°.
5. Hawntn Toukn, paBHooTcTosiwme ot Tovek (0, 0, 1), (0, 1, 0), (1, 0, 0) mn oTcTOAWME OT
NNOCKOCTM YZ Ha paccTosiHue 2.

6. Onpegenntb BUA NOBEPXHOCTU (X + 2)2 +yz =0 un cxemaTtnyecku n3obpasnTs ee.

7. HanTtu pacctosHue mexay napannefibHbiMuy npsimbiMn 3X + 4y —15=0 n 3x + 4y + 20
=0.

8. Bektop m, nepneHavkynsapHbin K ocn Oz n k Bektopy a = ( 8;-15; 3 ), obpasyeT ocT-

pbin yron ¢ ocbto OX. 3Has, yTo | m | = 51, HaWTM ero KoopanHaThI.

KoHTporbHO-n3MeputenbHbii Matepuan Ne 4

1. BekTopHOe npousBeaeHue.
2. CocTtaBuTb YpaBHEHNE OKPY>XHOCTU C LLIEHTPOM B Touke (1, 2), kacawowencsa ocu X.
3. Hana npsamas 3x —4y — 10 = 0. Hantn ypaBHeHUe npsaMown, napannensHOn JaHHOW U
OTCTOSILLLEN OT HEE Ha PACCTOSAHUM 3 eANHUL.
2 2
X
4. HanucaTb ypaBHeHMs ABYX PaBHbIX COMNPSKEHHbIX AUaMeTpoB annunca T + yg =1.
5. B nnockoctn xy Hantu Touky D, paBHOyZdaneHHy OT TpeX AaHHbIX TOYeK
A0, 1, -1), B(-1,0, 1), C(O, -1, 0).
6. [MpoBecTn NNOCKOCTb Yepes NepneHanKynsapbl, onyweHHble n3 Todkn A(—3; 2; 5) Ha
nnockoctTn 4x+y—-3z+13=0un x—-2y+z-11=0.
7. OnpenennTtb BUA NOBEPXHOCTU (X + y)(y — Z) =1 1 cxematuyecku n3obpasuTs ee.
8. Hanucatb ypaBHeHWe npsamMon, npoxoasien Yyepes Touky A(5, 2) Ha paccTtosHun 4
eouHuy ot Toukn B(-3, 1).
KoHTponbHO-n3MeputernbHbin MaTtepuarn Ne 5
1. CmeluaHHoe nponsBedeHue.
2. CocTtaBuTb YpaBHEHNE OKPY>KHOCTU C LLleHTPOM B Touke (-3, 4), npoxogsuien yepes

Ha4vasrno KoopauHart.



3. Ha npamon x + 3y =0 HanTu TOYKy, paBHOYOANEeHHY0 OT Havarna KoopaumHaTt v OT nps-
Mo X+ 3y—2=0.

2 2

X . y
4. [aH annunc §+y€ =1. Hawntu ypaBHeHune runepbonbl, BEpLUNHbI KOTOPOW HAaXoaATCH B
dokycax, a oKyCbl — B BEpPLUMHAX AAHHOIO 3nnunca.
5. HanTtu pacctosaHus ot Toukn A(1, 2, 3) [0: @) KoOpAMHaTHbIX NrockocTen; 6) ocen Ko-
opAuHaT; B) Hayana KoopauHart.
6. CocTaBUTb ypaBHEHUE NIOCKOCTU, €CIIN U3BECTHbI ABE TOYKN (X, ¥;,Z) U (X, ¥, Z,),
CUMMETPUYHO PacnosioXXeHHbIE OTHOCUTENBbHO Hee.
7. OnpenenuTb BUA NoBepxHocTH X+ Z+ X> =0 1 cxemaTuyecku 1306pasnTb ee.

2 y2

8. [aH annunc ? + ? =1. Yepes Touky (1, 1) npoBecTu xopay, AeNsLLYOCS B 3TOM

TOYKe nornonam.
KoHTporbHO-n3MeputenbHbIi Matepuan Ne 6

1. MpeobpasoBaHne CUCTEMbI KOOPAMHAT B MPOCTPaHCTBE.
2. Kakomy ycnoBuio A0mKHbI yOOBNETBOPSATL KO3DMULIMEHTLI YpaBHEHMS OKPYKHOCTU

X? +y® +2ax+2by+c=0 [Ansa Toro, 4ToBbl OKPYKHOCTb a) HE nepecekanach ¢ ocblo X; 6) ne-
pecekanacb C OCbl0 X B [ByX TOYkax; B) kacanacb ocu X?

3. [aHbl ypaBHEHNA OBYX CTOPOH napannenorpamma x+y—-1=0, 3x—-y+4 =0 u” To4ka
nepecedeHus ero guaroHanen (3, 3). Hantn ypaBHeHus OBYX APYrnx CTOPOH.
2 2

y X g
4. HanTn kacaTtenbHble K runepbone 0 —yg =1 B TOYKax nepeceyeHUs ee ¢ NPsIMon
3x—-5y=0.
5. HaHa Touka A(1, 2, 3). HanTu ocHOBaHUA neprneHauKynspoB, OnyLWeHHbIX Ha Koopau-
HaTHbIE OCU Y KOOPAMHATHbIE MIOCKOCTH.
6. [lokasatb, 4TO NpsAMasn nepecevYeHns NoCKOCTeN, 3aaHHbIX ypaBHEHNAMU aX+by =d,
n a,x+b,y=d, napannenbHa ocu z.

2 2

7. OnpenennTtb BUA NOBEPXHOCTU (X + y) - (Z —1) =0 un cxematnyeckn n3obpasuTb
ee.
8. Hantu BepLumHy, dokyc n avpekTpucy napabonbl 8y = x* + 4x.

KoHTpOnbHO-n3MeputenbHbin Mmatepuan Ne 7

1. YpaBHeHME NOBEPXHOCTN U KPMBOW B NPOCTPaHCTBE.

2. CyuwiectByeT Ny NapannenbHbl NepeHoC, NPy KOTOPOM Todka (1, 2) nepexoauT B TOYKY
(3,4), atouka (0, 1)—B TO4UKY (-1, 0)?

3. Ha npamon 4x + 3y — 12 = 0 HanTu TOUKy, paBHOyaarneHHyto ot Todek (-1, -2) un (1, 4).
4. 'Mnep6ona kacaetcs npsamon x—y—3 =0 B ToYke (5,2). CoctaBuTb ypaBHEHME ITOMU
rmnepbonbl.

5. Hanbl Toukn A(1, 2, 3), B(O, 1, 2), C(0,0, 3) u D(1, 2, 0). Kakue 13 aTux To4yek nexar:
a) B NNIOCKOCTN Xy; 6) Ha on Zz; B) B NSIOCKOCTU Yyz?
6. lMnockocTb 3agaHa ypaBHeHMEM ax+by +cz+d =0. Kakomy ycnoButo JOSmKHbI yooBne-

TBOPSATL koopauHaThl Toukn P(k, I, m), 4ToBbl Npsimas npoxodsilas Yepesa aTy TOUKY U Hava-
N0 KoopAuMHaT, 6bina NnepneHAnKyNapHa K NiIOCKOCTMU.

7. OnpegenuTtb BUA NOBEPXHOCTU N 2y2 +2° =0 1 cxemaTuyecku n3obpasuntb ee.

8. Hantu BepLunHy, dokyc n apekTpucy napabonbl x =2y*—8y.



KOHTpOMbHO-n3meputenbHbli Matepmnan Ne 8

1. YpaBHeHWE NNOCKOCTU, pacCTOSAHUE OT TOYKM 0 NNTOCKOCTMU.
2. Haittv mopynb BekTopa a+b, ecnn a=(1,-4), b=(-4 8).
3. CTOpOHbI TpeyronbHMKa BblpaXatoTcs ypaBHeHuaMmn X +3y—2=0, 2x+y+5=0,
3x—4 =0. Hantn ypaBHEHNA BbICOT 3TOr0 TPEYroribHMKa
2 2
y X
4. HanTu ypaBHeHNSA OBYX COMPSKEHHbIX AMaMeTpoB runepbonbl — Y =1, yron mexay
6 4
KOTOpbIMU paBeH 45°.
5. 3Has, YTo € = aa + Bb, HaWTM COOTHOLLEHNE MeXAy BekTopamn a, b n ¢, He coaep-
Xawue KoapmUneHToB o 1 B.
6. HaHa To4ka P(k, I, m). HanTtu ypaBHeHWe NnockoCcTu, NPOXoadLLen Yepes Hayano Ko-
opanHat O v nepneHAnKynspHou K npsimon OP.
2 2
7. OnpenenuTb BUA NOBEpXHOCTM X~ + 2X —Z° +6Z =4 un cxematudeckn nsobpasuTs ee.
8. HanTu LueHTpbl NOBEPXHOCTU N3 3aga4un 7.
KoHTpOnbHO-n3MeputernbHbin Mmatepuan Ne 9
1. YpaBHeHMS NpAMON B NPOCTPaHCTBE.
2. . Tpun BEKTOpa MMetoT o6mee Ha4yano O, a KOHUbl — B BepluMHax TpeyronbHuka ABC.

lNokasaTtb, 4YTO OA+0B+0C=0 Torga v TonbKo Toraa, korga O sBngeTcsa TOYKOW nepeceye-
HUA MeJuaH TpeyronbHUKa.

3. Uepes TouKky nepecedeHus npsamblx X +y—6 =0, 2Xx—y —3 =0 npoBecTn NpsiMyto nos
yrnom B 45° knpsamon 3x—5=0.

4, NaHa napabona y? = 6x. Yepes Touky (4, 1) NpoBecTu Takyl XopAay, kKoTopas aenu-
nacb 6bl B 9TOM TOYKe nonosam.

5. HanTtu npoekumio Bektopa a = 10m + 2n Ha OCb, UMEIOLLYIO HanpaBrneHne BeKTopa
b=5m-12n, rge m “ n — B3aUMHO NepneHaNKyNsipHble eaUHUYHbIE BEKTOPbI.

6. [lokasaTtb, YTO NSIOCKOCTU, 3aflaHHble YPaBHEHNAMUN X+ Yy+2z=1, 2x+y+3z=-1,
X+2Z=-1 He MMelT HN OOHON OOLLEN TOYKN.

7. Onpenenuts Bug nosepxHoctn Y +2y + 22 —3x* —9x =0 wu cxemaTuyecku U3obpa-
3UTb ee.

8. HanTu LueHTp noBepXHOCTM N3 3agaun 7.

KoHTponbHO-n3meputeneHblii matepuan Ne 10

Mpsimasa n NNOCKOCTb.
Haiit abconioTHyto BennymnHy Bektopa —2a+4b, ecnm a=(3, 2), b =(0,-1).

1.
2.
3. HaHbl ABe BepLlwnHbI TpeyronbHuka A(2, 2), B(3, 0) n Touka nepecedeHuns ero megunaH
O(3, 1). Hantu TpeTtblo BepwmHy C.

4. HaiiTn ypaBHeHuss aguameTpoB napabonbl Y2 = 8X, COMPSHKEHHbIX C XOPAaMU, HAKIMOHEH-
HbIMM K HAM Nof yrnom B 45°.

5. Kakon yron obpasyoT equHUYHbIE BEKTOPbLI S U t, €Cnu U3BECTHO, YTO BEKTOPbl P =S
+2t n q =5s — 4t B3anMHO nepneHanKynsapH.bl.

6. MNpamas aBnseTca nepecevyeHnemM nNiockocten 2x+y+3z=-1 x+y+z=1. Ykaxute
Kakon-HMbyab BEKTOP, NapansienbHbIi NPSMOMN.

7. OnpegenuTtb BUA NOBEPXHOCTU X* 46X — y2 + 2y =0 wu cxematuyeckn n3obpasuTs ee.

8. HanTu ueHTpbl NOBEPXHOCTM N3 3agaun 7.



KoHTponbHO-n3meputenbHbin matepuan Ne 11

1. annuncoua, rmnepbononapl.

2. Mpu kakom ycrioeum npamass ax + by +c =0 He nepecekaeT nepBoro KOOPANHATHOO
yrna?

3. Uepes Touky nepecedeHuns npsambix 2Xx—5y—1=0 n x+4y —7 =0 npoBecTu NpsMYyHo,
AensLyo oTpe3ok Mexay Toukamu A(4, —=3) n B(-1, 2) B oTHOLIEHUN A = ?/3.

4. HaiiTu Takyto Touky Ha napaGone y? = 12x, 4YToObl KacaTenbHasi B Heli obpa3oBbiBana ¢
ocblo cummeTpum napabonsl yron B 30°.

5. 3Hag,uyto |a|=2, |b|=5 nyron (a”b)==27/3, onpeaenutb, NpN KAKOM 3HAYEHUU
KoadppmumeHTa o BekTopbl p =oa + 17b n g =3a—b okaxyTcsa nepneHaukynsapHbIMU.

6. HanTtu ycnosus, npm KOTOPbIX NIIOCKOCTb ax+by +cz+d =0 nepecekaeT NOMOXUTENb-
Hyto nonyocb X (y, 2).

7. OnpenennTtb BUA NOBEPXHOCTU 2x* +4x—2>=0 1 cxemaTNyECKU n3obpasntb ee.

8. HanTu LueHTpbl NOBEPXHOCTU N3 3aga4un 7.

KoHTpornbHO-n3MeputenbHbii matepuan Ne 12

1. Mapabononapl, KOHYC, LMNUHAOPLI.

2. Mpu kakom ycrioeum npamass ax + by + ¢ =0 BmecTe ¢ ocsimu koopanHaT orpaHuYmBa-
eT paBHOOeApPEeHHbIN TPeYronbHNK?

3. Bblumcnutb koopanHaThl BEpLUMH pomba, eCrnv U3BeCTHbl YpaBHEHUSI ABYX €0 CTOPOH:
2x—=5y—-1=0, 2x-5y— 34 =0 v ypaBHeHne ogHON N3 ero guaroHanen: x + 3y — 6 = 0.

4, NaHa napabona y? = 10x. Haitu k aToli napabone kacaTenbHble B TOYKax, B KOTOPbIX
OHa nepecekaeTcs C NPAMON y = 4x — 5.

5. Bblumcnutb CMHYC yrna mexay agnaroHanamu napansenorpaMmma, noCTPOEHHOro Ha AaH-

HbIX BEKTOpax a=2m+n—-p u b=m-3n+p, rge m, n u p —B3anMHO NeprneHanKynsp-
Hble e4MHNYHbIE BEKTOPbI.
6. MokasaTb, 4TO NNockocTb ax+by+d =0 napannenbHa ocu z. Hantu pacctosiHue ocu

Z OT 3TOW MIOCKOCTMW.

2 2
7. OnpegennTb BUA nosepxHoctn z° +4z—y° +2y =0 wu cxemaTnyeckm nsobpasuts ee.
8. HanTu ueHTpbl NOBEPXHOCTM N3 3agaun 7.

KoHTponbHO-n3meputeneHbii matepuan Ne 13

1. YnpoLllieHne ypaBHEHUSI NOBEPXHOCTH.

— = e
2. [oka3zaTb HeEpaBEHCTBO 419 BEKTOPOB a U b : (éb) <a’h’.
3. B npsmoyronbHOM paBHOGeApeHHOM TpeyrofnbHUKe AaHbl YpaBHEHWE KaTeTa Yy = 2X U
cepeanHa runoteHy3bl  K(4, 2). Hantmn ypaBHeHus OBYX OPYrMX €ro CTOPOH.
4. MokasaTb, 4TO NpsiMas, napannensHas ocy napabonsl, NnepecekaeT napadony B 04HOM
TOYKe.
5. BekTop X, nepneHAuMKynspHbii Kk Bektopam a=(4;-2;-3) un b=(0;1;3), obpasyer
c ocbto Oy Tynow yron. 3Has, 4To | X | = 26, HaWUTK ero KoopauHaTbl.
6. CocTaBuTb ypaBHEHUA MOCKOCTEN, NapannenbHbIX NIOCKOCTU ax +by +cz +d =0 un

OTCTOALLMX OT HEE Ha pacCTosHue J.

2
7. OnpenennTs BUA MOBEPXHOCT X — 4(y —1) +2° =1 u cxemaTMYeCKV U306pasnTh
ee.



Xx-3 y+1 z-2 " x-8 y-1 z-6
2 4 3 1 -2
HanucaTb ypaBHEHWE NIOCKOCTU, MPOXOASILLEN Yepesd HUX.

8. MpoBepuTb, YTO NPsSIMblE nepecekarTcs, n

KoHTpornbHO-u3mMeputeneHbii matepuan Ne 14

1. Knaccudmkauuns noBepxHoOCTen 2-ro nopsiaka.
2. CocTtaBuTb ypaBHEHUSA MPSMbIX, NapannenbHbIX NPSMoOn ax + by + ¢ = 0, HaxoasLWwmxcs oT
Hee Ha paccTosHUKN o.
3. Hanbl ueHTp kBagpata C(—1, 0) u ypaBHeHne ctopoHbl X + 3y — 5 =0. CoctaButb
YypaBHEHUS OCTalbHbIX TPEX CTOPOH.
4. MokasaTb, 4TO NpsMag napansnenbHas acMMmnToTe runepbonbl, nepecekaeT runepbony B
OJHOW TOYKe.
5. [okasaTb, 4To BekTopbl a(m,n) u b(—-n,m) nubo nepneHanKyNsipHbI, NGO paBHbI Hy-
neBoMy.
6. Hantn yrnbl, o6pasyemble NOCKOCTbIO ax +by +cz +d =0 1 ocaMn KoopauHar.

2 2
7. Onpegenutb BUg noeepxHoctn X° +2°+4y =0 wu cxematnyeckm n3obpasuTsb ee.
8. MokasaTtb, 4To Nbas NnpamMas nepecekaeT KOHUYECKoe cevyeHne He boree YeM B ABYX
TOYKax.

KoHTpOnbHO-n3MeputesnbHbln Matepman Ne 15

1. MpamonnHenHble obpasytoLme.
2. MposepuTb, uto Npsimble Y =3X—1, X—=7y=7 n X+y—7=0 cnyxaT cTopoHamu
paBHOGeApEHHOro TpeyronbHUKa
3. Hanbl ueHTp kBagpata C(—1, 0) u ypaBHeHue ctopoHbl X + 3y — 5 =0. CoctaBuTb
ypaBHEeHUs auaroHanen ksagpara.
X y? .
4. KacaTesbHble k annuncy — + Z—Z =1 umetoT yrnosomn koadpdpuumeHt k. Onpegenntb
a

TOYKN KaCaHWUA.

5. Bbluncnnte nnowags napannenorpamMmma, NnoCTPOEeHHOro Ha Bektopax AB=m + 2n wu
AD=m-3n, rae [m|=5,|n|=3n (m”n)=xn/6.
6. Hantn yron, obpasyembin NiIOCKOCTbIO Z = pX+ gy +| C NIOCKOCTbIO..XY.

2
7. OnpegenuTtb BUA NOBEPXHOCTU (X + y) +2Z =2 wucxematnyecku nsobpasuts ee.
8. BblpasnTb paccTtosiHue mexay TodkaMu Yyepes NonapHble KOOpAMHAaTbl ATUX TOYEK.

KoHTponbHO-n3mMeputeneHbii matepuan Ne 16

1. MpsimonuHenHble obpasytolime ogHONONOCTHOro runepbonounaa (1).
2. CocTtaBuTb ypaBHEHNA NPSIMON, NapannenbHon (NepneHanKynsapHon) NpsamMon
ax+by +c=0, npoxogsLien, yepes TOUKY NnepeceyeHnst NPAMbIX

ax+by+c¢ =0 ax+by+c,=0.

3. Hantn pacctosaHne mexay napannensHbiMy npsamMbiMn 3X + 4y — 15 =0 n 3x + 4y + 20
=0.

4. Hantu BepumHy, dokyc n avpekTpucy napabonsl 4y = x* —2x.

5. Bektop m, nepneHaukynsapHbin K ocn Oz u k Bektopy a = ( 8; -15; 3 ), obpasyeT ocT-

pbi yron ¢ ocblo Ox. 3Has, 4to | m | =51, HaWTK ero KoopauHaThl.

6. Mpun KakoMm ycrnoBum NOCKOCTb ax +by +cz +d =0 nepecekaeTr ocu X MU y Nofg pas-

HbiMK yrnamn? [Mpu Kakom yCrioBMM OHA NepeCceKaEeT NoA paBHbIMM yrnamMm BCE TPM OCU X, Y U
z?



7. Onpegenntb BUA NOBEPXHOCTU X + 4y2 +72° =1 1 cxemaTuyecky U306pasnTb ee.

8. Hantn BHyTpeHHWe yrnbl TpeyrofnbHMKa, CTOPOHbI KOTOPOro BblpaXXeHbl YpaBHEHNAMU X
—-y—-3=0, x-3y—-4=0, 4x+2y+3=0.

KoHTpornbHO-u3MeputeneHbii matepuan Ne 17

1. MpamonuHenHble obpasytowme runepbonunyeckoro napabonouaa.

2. [okasaTb, YTo ecnit & U D — eanHUYHbIE HEeKONMMHeapHble BEKTOPLI, TO BEKTOPLI
a+b un a—-b ormnnunb ot HyneBoro, 1 neprneHauKynsipHbl.

3. Hanucatb ypaBHeHVe npsamMou, npoxoasien Yyepes Touky A(S, 2) Ha paccTtosaHun 4
eavHuL, oT Toukn B(-3, 1).

4, Hantu BepLumHy, doKkyc n apekTpucy napabonbl x =2y*+4y.

5. 3Hasa Be CTOpOoHbI TpeyronbHuka AB =3p —4q u BC =p + 5, BblYUCIUTL ONIMHY €ro

BbicOTbl CD npwu ycnosuu, 4To BEKTOPbI P U ( — NeprneHAnKynsapHble Apyr Apyry eAUHUYHbIEe
BEKTOPbI (OPThI).
6. [Mpun kakom ycrnoBum NOCKOCTb ax +by +cz +d =0 nepecekaeTr ocM X MU Yy Nof pas-

HbiMK yrnamn? [Mpun Kakom yCroBMM OHa NepecekaeT Noa paBHbIMM yrnaMm BCe TPM OCU X, Y U
z?

7. OnpenenuTb BUL NOBEPXHOCTU Z° + X° — 5y =0 wu cxematuyeckn nsobpasmuTb ee.

8. B TpeyronbHuke ABC un3BecTHbl: cTopoHa AB: 4x +y—12 =0, Bbicota BM: 5x — 4y —
—-15=0 uBbicoTa AH: 2x + 2y — 9 = 0. HanucaTtb ypaBHeHUS OBYX OPYrMX CTOPOH U TpeTben
BbICOThI

KoHTpOnbHO-n3MeputesnbHbln Matepman Ne 18

1. KpyroBble ceyeHus.
2. EavHuuHble BekTopbl @ U b o6pasyioT yron 60°. [okasaTb, uto Bektop 2b —a
nepnenankynsipeH BekTopy a .
3. [aHbl ypaBHEHWs1 ABYX CTOPOH napannenorpamma X+y—1=0, 3x—-y+4 =0 u To4Ka
nepeceveHuns ero gnaroHanen (3, 3). Hantu ypaBHEHNSA OBYX OPYIMX CTOPOH.
4. Bbluncnutb napameTp napabonbl Yy’ =2px, eCnu U3BECTHO, YTO OHa KacaeTcs NPsIMON
X—-2y+5=0.
5. Bblumcnute AnvHy guaroHanen napannenorpaMmma, noCTPOEHHOro Ha BEKTOpax
A=5p+2q n B =p—3q, ecnu nsBectHo, 4to |p |=~2, |q|=3 u (p~q)=n/4.
6. [Mpun kakom ycrnoBuun npsiMasi, 3agaHHasl ypaBHEHUSIMU B KAHOHMYECKOW (hopMe, nepece-
kaeT ocb X (Y, 2)?

2
7. OnpenenuTb BUA NoBepxHocTU 3Y° + (Z —1) =9 u cxemaTnyeckn n3obpasnTs ee.
8. [okasaTb, 4To TpeyronbHuK ¢ BepwunHamu A(1, 1), B(2, 3), C(5, -1) npsaMoyronbHbIN.

KoHTponbHO-n3MeputensHbIi Matepuan Ne 19

1. AnameTparnbHble NOCKOCTH.

2. Bektoppl @+0b u a—b nepnenankynapHbl. [JokasaTb, 4To ‘5‘ = ‘ b ‘

3. Ha npamon 4x + 3y — 12 = 0 HanTu TOYKy, paBHOyAaneHHyto ot Todek (-1, -2) un (1, 4).
4. UTto npeactasnsieT cobon reoMeTpmyeckoe MecTo TOYEK, PaCCTOSIHUS KOTOPbIX A0 ABYX
AaHHbIX MNAOCKOCTEN HaxoOaTcs B AaHHOM oTHoweHuu. (Moropenos [nasaV Ne23)

5. Mpn kakom 3HaYeHun KoapumumneHTa o BeKkTopbl p = aatbb n = 3a - b okaxyTcs
KONnuHeapHbIMUK, ecniv a 1 b He KonnuHeapHbI?

6. Mpu kakom ycrnosuu npsimas, 3agaHHasi ypaBHEHUAMU B KaHOHUYeckon hopme, napar-

nenbHa nnockoctn Xy (yz, zx)?



7. Onpenenutb BUA NOBEPXHOCTM X + Y — 47> =0 1 cxemaTUYecky U306pasnTb ee.

8. Hanbl Toukn A(2, 1), B(-1, 3), C(-2, 5). Hantn nx koopguHaTbl B HOBOW CUCTEME KOOP-
AWHaT, eCnun Havyano KoopAnHaT nepeHeceHo (6e3 N3MeHeHUs HanpaBneHnst 0OCeNn) B TOUKY A.

KoHTpornbHO-u3meputeneHbii matepuan Ne 20

1. [nockoctn cummeTpun.

2. MokasaTb, YTO ANA NPOVU3BOMLHOIO BEKTOpa a W BekTopa D nepneHamkynspHoro
BEKTOPY C, BbINOMHAETCA PABEHCTBO (E AD )/\ c=Db (a‘C). (Moropenos MasaV Ne29)

3. CTOpOHbI TpeyronbHWKa BblpaxatTcs ypaBHeHnamMmM x +3y—2=0, 2x+y+5=0, 3x
—4 =0. Hantn ypaBHEHMUs BbICOT 3TOr0 TPeyrosibH1Ka.

4. [lokasaTb, YTO NpPomn3BeAeHNE PACCTOAHUI TOYKM rMnepbornbl OT ee aCMMMTOT NOCTOSIHHO,
T.€. He 3aBucuT oT Touku. (Moropenos [MaealV Nel9)

5. Bektopbl a, b, ¢ n d cBasaHbl cooTHoweHnamn a\b = c/\d, a/\c = bAd. [okasaTtb
KonnuHeapHocTb BekTopoB a—d u b —c.

6. HainTtu ycnosus napannenbHOCTM U NepnenankynsapHOCTM NPSMON

X+by+cz+d =0
{a1 by +eztd, W NAOCKOCTU ax+by +cz+d =0.

ax+by+cz+d,=0

2
7. Onpenenutb BUA, NOBEPXHOCTU (X +l) —47° =1 1 cxemaTuyecku M306pasnTL ee.

8. OnpepgenuTtb KoopanHaTthl kKOHUOB A 1 B oTpeska, koTopbi Toukamu P(2, 2) n Q(1, 5)
pasfeneH Ha TpU paBHbIe YacTMu.

KoHTpOnbHO-U3MepuTernbHbin Mmatepuan Ne 21

1. [(MaBHble HanpaBneHus.

2. B nonsapHom cncteme koopauHaTt gaHbl TOYKN A(lz, gnj n 8[12, —%nj Bbluncnutb

nonspHble KoopauHaTthl cepeauHbl oTpeska AB.

3. Uepes Touky nepeceyeHus npsimbix X +y—6 =0, 2x—y —3 =0 npoBeCcTH NpsiMyto Noa
yrrnom B 45° knpamon 3x—-5=0.
4, Mapabona cuMmmeTpryHa OTHOCUTENBLHO ocn OX, BepLuMHa ee NoMeLLaeTcs B TOYKe (-

5; 0) n Ha ocu opamHaT OHa oTcekaeT xopay, AnvHa kotopon | =12 ea. HanucaTb ypaBHeHue
3ToM Napabonbi.

5. B pom6e ABCD paHbl guaroHanm AC=a u BD=b. Pasnoxutb no atum OBYM Bek-
TOpam BCE BEKTOPbLI, COBMNaaatoLine co ctropoHamm pomba: AB, BC, CD wu DA.

6. HanucaTb ypaBHeHWsi NPSIMON, NpoxoasiLlieil Yepes TOUKY (X,, Yo, Z,) W napannenbHom
nnockoctaMm ax+by+cz+d =0, ax+b,y+c,z+d,=0.

7. Onpepenutb BMA NoBEPXHOCTN Y — X + 2> =1 n cxemaTU4YeCKN 1306pa3nTh ee.

8. HaHbl BepwnHbl TpeyronbHuka A(2, -5), B(1, -2). C(4, 7). HanTtu Touky nepeceyeHuns co

ctopoHon AC BuUCCeKTpUChbl ero BHyTPEHHErO yrna npu BepnHe B.

KoHTponbHO-n3MeputernbHbln MaTtepuan Ne 22

1. NHBapuaHTbl NOBEPXHOCTEMN.

2. Bblumcnutb nnowanb NpaBuUibHOMO TPeyronbHWKa, ABe BeEPLUMHbLI KOTOPOro cyTb A(-3,
2), B(1, 6).

3. Uepes Touky nepeceyeHns npsambix 2x —5y —1=0 n x +4y —7 =0 npoBecTn NpsimMyio,

aensauwyo oTpesok mexay Toukamm A(4, —3) n B(—1, 2) nononam.



4. Yepes Touky P(5; -7) npoBecTu KacaTernbHyto K napabone y* =8x.

5. [lokasaTb, YTO CyMMa BEKTOPOB, COEANHSIOLWMNX LIEHTP NPaBUbHOro TpeyronbHUKa ¢ ero
BEpLUMHaMU, paBHa HYIHO.
6. [okasaTtb, 4TO TpU NNOCKOCTN 7X+4y+7z+1=0, 2x-y-z2+2=0, X+2y+3z-1=0
NPOXOAAT Yepes OAHY NPsSMYHO.

2 2
7. Onpegenntb BUA NOBEPXHOCTU (X + 5) - (Z —1) =0 un cxemaTnyecku n3obpasnTs ee.
8. CtopoHa pomba paBHa 510, aBe ero NPOTUBOMNOSIOXHbIE BEPLUMHBI CyTb TOUkM A(4,
9), C(2,1).

KoHTpornbHO-u3mMeputeneHbii matepuan Ne 23

1. [MpoekTuBHbIE NPOCTPaAHCTBA, aHrapMOHNYECKOE OTHOLLEHME.
2. Haitn npoekuuto Toukn M (XO, yo) Ha npsamytlo Ax+By+C =0. (baxsanos)
3. Hantn Touky nepeceyeHus BbICcOT TpeyronbHuka A(2, 4); B(2,-1); C(-4, 3).
4, HaiiTn Takyto Touky Ha napabone y? = 12X, 4Tobbl KacaTenbHasi B Heil 0Gpa3oBbiBana ¢
ocbto cummeTpum napabonsl yron B 30°.
5. 3Has BEKTOpbI, CnyXallune ctopoHamm TpeyronbHuka AB=c, BC=a, CA=Db, Hantu
BEKTOpbI, KONnMHeapHble BuccekTpmucam yrioB 3TOro TpeyronbHUKa.
6. CocTtaBuTb ypaBHEHME NNOCKOCTU, Npoxoasiuen Yyepea Touky M(1, -4, 3) napannensHo
MMOCKOCTU XZ.
2

7. OnpenennTtb BUA NOBEPXHOCTU (X + Z) + y2 =1 un cxemaTuyeckun n3obpasuTh ee.

o T
8. B nonsipHon cucteme koopanHaT AaHbl ABE CMEXHble BEPLUUHbI KBagpaTa A[lz, _Ej

" 8(3, %] OnpenenuTtb ero nnoLuaasb.

KoHTponbHO-n3MeputenbHbii Matepuan Ne 24

1. MpumeHeHna pokanbHOro cesoncTea runepbons (2).
2. OnpenennTtb, eCTb NN Cpean BHYTPEHHUX YINOB TpeyronbHuKa ¢ BepwmHamn A(1, 1),
B(0, 2), C(2, -1) Tynown yron.
3. Hantn Touky nepeceyeHuns cepemHHbIX NepneHankynapoB TpeyronbHmka A(2, 4); B(3,-
1); C(-5, 2).
4. Bblumcnutb nnowanb YeTblipexyronbHUKa, ABe BEPLUUHbI KOTOPOro nexaTt B bokycax an-
nunca 9x° +5y? =45, aBe Apyrvue cosnagatoT ¢ KOHLAMKU ero Masioin ocu.
5. Bektopsl @+b u a-b nepnenamkynsipHsl. [Jokasatb, yto |a|= ‘ 5‘.
6. Bbluncnutb nnowaab TpeyronbHyKa, KOTOpbIA OTCEKaeT NMOCKoCTb 5X -6y +3z+120=0
OT KoopanHaTHoro yrna Oxy.

2 2
7. OnpenennTtb BUA NOBEPXHOCTU 5(y - 2) —2° =5 uncxematuyecku nsobpasuTs ee.
8. Uepes Touky M(-5; 16; 12 ) npoBefeHbl ABe NIOCKOCTU: O4HA U3 KOTOPbIX COOAEPXMUT OCb

OX, gpyragd —ocb QY. BblMucnutb yron mexay aTMMu ABYMs MIIOCKOCTSMM.
KoHTpOnbHO-n3MepuTenbHbln Matepuan Ne 25

1. MpamonnHenHble obpasytoLlme ogHOMONOCTHOroO rmnepbononaa (2).

2. [aHbl ypaBHeHUs ABYX CTOPOH napannenorpamma 2x+4y-3=0 n x—-5y+2=0 u
TOoYKa nepeceyeHus ero anaroHanen O(2, 1). TpebyeTca cocTaBuTb YpaBHEHNSA OBYX OPYINX
CTOPOH naparnnenorpaMmma.



3. Moka3aTb, 4TO Nnowaab Nboro napannenorpammMa ¢ BEpLUMHAMN B KOHLLAX COMPSKEH-
2 2

HbIX AMaMeTPOoB annunca —2+§ =1 nMeeT OOHO 1 TO Xe 3Ha4veHune, paBHoe 2ab. (Morope-
a
nos [nasalV Ne39)
4. dokychl rMnep6onbl coBnaaaloT ¢ okycamm annunca 9x* + 25y = 225. CocrasuTb
ypaBHeHue rmnepbonbl, ecriv ee aKCLEHTPUCUTET ¢ = 2.
5. OnpegennTtb yron mexay Bektopamn a u b, ecnu Bektop a + 3b nepneHauKynsipeH K
BekTopy 7a—5b, aBektop a—4b nepneHaukynapeH k BekTopy 7a— 2b.
6. Ha ocn Oy HanTu TOYKY, OTCTOSALLYHO OT NNOCKOCTU X+ 2y —2Z—2=0 Ha pacCTOSAHUU
d=4.
X
7. Onpenenntb BUA NOBEPXHOCTU Z + % — 2 =0 ¥ cxemaTnyeckm n3obpasuntb ee.
8. HanTtu yrnbl, o6pasyemble NAOCKOCTblO ax +by +cz +d =0 u ocsamn KoopanHar.

OnucaHne TexHonormu npoBsegeHuA

MpomexyToyHas aTTecTaumuss nNo AUCUMNIMHE npecrneayeTt uefb oueHuTb paboTy oby-
YaloLLMXCS 3@ KypC, NOMNy4YeHHble 00Yy4aloLLMMUCS 3HAHUS, YMEHMUSI U YPOBEHb NPUOBPEeTEHHbIX
KOMNETEHLMIA, X NPOYHOCTb, pa3BUTME TBOPYECKOrO MbILLNEHMS!, NpuobpeTeHne HaBbIKOB ca-
MOCTOSITENbHOM pPaboTbl, YMEHME CUHTE3NPOBaTb MONYYEHHbIE 3HAHWUS U MPUMEHSITbL MX NpU
peLleHnN NpakTUYeCKnxX 3aaay.

3ayeT npoBoANTCA Ha NocneaHeM NpakTUYeckoM 3aHaTUK. MToroBasi oLieHKka BbiCTaBns-
eTcs No pesynbTatamM paboTbl 06y4valoLLerocs B CEMeCTpe: YCNELHOro BbINOIHEHWUSI KOHTPOSb-
HbIX paboT, OTBETOB Ha TEOPETUYECKNE BOMPOCHI, BbINOMHEHUSI TECTOBLIX 3agaHuii. B cnyyae
OLIEHKM «3a4TEHO» MO BCEM BUAAM TeKyLLEero KOHTpons, obyyatowmii nony4aeT «3adet». OueH-
Ka «He3ayTeHO» Npu NPOBEAEHMN TEKYLLEro KOHTPOMs BrieYeT BbINOSIHEHWME OAHOMO AOMOJHU-
TENbHOro_3aJaHusl Ha 3a4eTe N0 YCMOTPEHUIO NpenoaaBaTens.

Ona oueHuBaHMA pes3ynbTaToB OOy4YeHUss Ha 3adyeTe/ak3aMeHe UCMOoNb3yTCs
creaylolne nokasaTenu:

1) 3HaHMe y4yebHOro maTepuana M BrageHue MNOHATUNHBIM annapaToM aHanUTUYeCKon
reomeTpuu;

2) yMeHUe cBsA3biBaTb TEOPUIO C MPAKTUKON;

3) yMeHune nnnicTpnpoBaTb OTBET NpuMepamMu, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
4) ymeHne aHanu3aupoBaTb anrebpandeckme ypaBHEHMS MEPBOM W BTOPOW CTEMEHM Ha
NOCKOCTU M B MNPOCTPAHCTBE, CTPOUTb COOTBETCTBYKOLIME UM JIMHUM U MOBEPXHOCTU,
onpenenaTb BUA KPMBbIX M MOBEPXHOCTEN BTOPOro nopsjaka, AoKa3blBaTb OCHOBHbIE TEOPEMbI
aHanUTU4YeCKON reoMeTpun n peaTb NpakTUYEeCKne 3agauu;

5) BnageHve OCHOBHbIMW MeTo4aMu MCCrefoBaHuA anrebpanyeckux NIMHUN U NOBEPXHOCTEN
nepBoro M BTOPOro nopsiaka, OCHOBHbIMM MeTO4aMW AoKasaTenbCTBa TEOpPeEM U peLleHUus
3aja4y aHanuUTU4Yeckon reomeTpuun.

KOHTpOnbHO-U3MepuTesnbHble MaTepuansl Ans NpoBeAeHUs 3k3aMeHa BKIoYaloT B cebs
TeopeTnyeckne BOMpPOCHI, NO3BONAIOWMNE OLEHUTb YPOBEHb MOJTyYEHHbIX 3HAHUW U NpakTuye-
CKMe 3aaHusl, NO3BOSIAIOLLME OLEHUTb CTENEHb CHOPMUPOBAHHOCTN YMEHUIN N HABLIKOB.

Mpy OuUEHMBaAHUN MCMOMb3YKTCS KONMMYECTBEHHbIE LUKanbl OLEHOK: 4-6annbHasa wana:
KOTIIMYHOY», «XOPOLUOY», «KYAOBNETBOPUTENBHOY», KHEYLOBNETBOPUTESBHOY.

CooTHoLLeHWe nokasaTenen, KputepmeB 1 LWLKalbl OLeHNBaHUA pPe3yribTaToB o6yqum;|:

YpoBeHb
Kputepum oueHnBaHNS KOMNEeTEHUMN copmupo- | Llkana oyeHokK




BaAHHOCTMU
KoMneTek-
Lnn

MonHoe cooTBeTCTBME OTBETA OOy4atoLlerocs BCEM nepe-
YMUCNEHHbIM KpuTepusiM. [MpoaeMOHCTPUPOBAHO 3HaHWE
OCHOBHbIX MOHATUIA, onpeaeneHnst BEKTOPHON anrebpbl U
aHanMTUYecKo reoOMETPUN OCHOBHbLIX 3adad aHanuTuye-
CKoW reomeTpun, hopMynmMpoBKM TEOPEM U MeTOoAbl UX AO-
kasaTenbCTBa, YMEHMe aHanuMaupoBaTtb anrebpauveckue
ypaBHEHMS1 NEePBON M BTOPOW CTEMEHW Ha MIIOCKOCTM U B
NPOCTPaHCTBE, CTPOUTbL COOTBETCTBYHOLUME WM JIMHUM W
NOBEPXHOCTU, onpeaensiTb BUA KPUBBLIX U MOBEPXHOCTEW
BTOPOro nopsiaka, AokasblBaTb OCHOBHble TeOpeMbl aHa-
NUTUYECKOW reoMeTpun U peluaTb 3agayu, BrageHue oc-
HOBHbIMW MeToAaMMu McCrnefoBaHUs anrebpanyeckux nu-
HUIA N MOBEPXHOCTEN NEepBOro M BTOPOro Nopsiaka, OCHOB-
HbIMWU MeTodaMMu [oKa3aTenbCTBa TEOPEM W peLUeHUs 3a-
[lay aHanUTU4eCcKom reoMeTpum.

lMNoBbILIEH-
HbIN ypO-
BEHb

OT1nuyHo

(3a4yTeHo)

OTBeT Ha KOHTPOSbHO-U3MEPUTENbHbLIA MaTepuan He Cco-
OTBETCTBYET OAHOMY M3 MEepPEYUCIIEHHbIX NoKasaTenen, Ho
obyvarLlmincs gaeT npaBurbHble OTBETbl Ha AOMOJHW-
TenbHble BONPOCHI.

HepnocrtaTto4yHO NpoAeMOHCTPMPOBaAHO YMEHWe aHanmanpo-
BaTb anrebpanyeckne ypaBHEHUSI NMEPBON WU BTOPOW CTe-
MEeHWN Ha MITIOCKOCTU U B NPOCTPAHCTBE, U CTPOUTbL COOT-
BETCTBYIOLLME UM FIMHUWN U NOBEPXHOCTU, ONpeaensite BUA
KPUBbLIX W MOBEPXHOCTEN BTOPOro nopsiaka, [oKasbiBaTb
OCHOBHblE TEOPEMbI aHANUTUYECKOW FEOMEeTPUN UNN pe-
WwaTb 3a4aun.

Nnun cogepxaTcs oTaenbHble NpoGenbl Npy UCMNonb3oBa-
HMM OCHOBHbIX METOAOB MCCRenoBaHWUsi anrebpanyeckmx
NIMHUIA N MOBEPXHOCTEN NEePBOro MU BTOPOro nopsiaka, uUnm
MEeTOL0B AokasaTerbCTBa TEOPEM W pelleHust 3aday aHa-
NUTUYECKOI reoMeTpum.

Ba3oBbin
YPOBEHb

XopoLuo

(3auTeHo)

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHbLIN MaTepuan He Co-
OTBETCTBYET NoObIM ABYM U3 NEPEYUCIIEHHBIX NoKasaTe-
nen, obyvaoWwmnnca gaeT HenosiHble OTBETbl HA AOMNOSHU-
TenbHble BOMPOCbl. [eMOHCTpPUPYEeT 4YaCTUYHOE 3HaHWEe
OCHOBHbIX MOHATUN, OnpedeneHnn BEKTOPHOW anrebpbl n
aHanMTU4YeCKoON reoMeTpumn, OCHOBHLIX 3adad aHanuTuye-
CKOW reoMeTpumn, popMynMpoOBKM TEOPEM M METOAObI UX O0-
KasaTenbCTBa UM He yMeeT aHanuampoBaTb anrebpanye-
CKMWe ypaBHEHUs NepBON M BTOPOWN CTEMNEHN Ha MIIOCKOCTU
N B NPOCTPaHCTBE, UIN CTPOUTb COOTBETCTBYHOLLME UM NN-
HUN N NOBEPXHOCTWU, ONpeaensiTb BUA KPUBLIX N NOBEPXHO-
CTEN BTOPOro nopsigka, AokasblBaTb OCHOBHbIE TEOPEMbI
aHanUTU4ecKon reoMeTpumn Unn peluaTtb 3agayn.

Nnn nveet He nonHoe npeacTtaeneHme o6 NCnonb3oBaHUK
OCHOBHbIX METOAOB MWCCrneaoBaHus anredbpanyecknx nu-
HUW 1 NOBEPXHOCTEWN NEPBOro N BTOPOro nopsiaka, uim me-

MoporoBbin
YpPOBEHb

YpnoBneTBopu-
TEnbHO

(3a4yTeHo)




TOOOB, AOMNYyCKaeT CyLUEeCTBEHHble OWWOKM npu gokasa-

TENbCTBE TEOPEM WM peLleHuMn 3agadvy aHanuTUYecKon
reomeTpum.

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHLI MaTtepuan He Cco-
OoTBETCTBYET NtoObIM TPEM U3 NEpPeYMCreHHbIX MokasaTe-
nen. ObyyaroLwmnca EMOHCTPUPYET OTPbIBOYHLIE, dpar-
MEHTapHble 3HaHWUA, JonycKkaeT rpybble OWnbKN Npu goka-

3aTenbCTBE TEOPEM WM peELUEHMU 3agadv aHanUTUYECKON
reoMeTpum.

HeynosneTtso-
pUTENbLHO

(He 3a4yTeHO)

20.3 ®oHA OLEeHOYHbIX cpeacTB ChOPMMPOBAHHOCTU KOMMNETEHLMU CTYAEHTOB, peKo-

MeH,quMblﬁ AnA npoBeaeHUA AMarHOCTN4YeCKux pa60T

1.TecToBbIE 3a0aHUA

SALOAHUE 1. BoibepuTe npaBunbHbIl BapuaHT oTBeTa:
KaHOHUYeCcKUM ypaBHEHUEM 3Mmunca SBnaeTca

2 2

x y: ..
1) ?_F_l'
IZ yZ
) @tE= L
x|y
3) = ;—1,
4) y% = 2px.

SAOAHUE 2. BuibepuTe npasurbHblil BapuaHT oTBeTa:
KaHoHu4YeckuM ypaBHeHUeM runepbonbl aBngeTca

X yoo_
NEm=0b

X2y .
2) —+5=1

x2 3}2 _ .
)L+ L =
4) y? = 2px.

SAOAHUE 3. BeibepuTe npasurnbHblid BapuaHT OTBETA:
KaHoHu4eckuM ypaBHeHneM napaborsbl AaBnseTcs

X2y
)z =L
X2y
X2y

3) = +==1

4) y? = 2px.

3A0AHUME 4. BcTaBbTe NponyLleHHoe CrnoBo:

ONNuUncoM HasblBaeTCA reoMeTpUHECKOEe MECTO TOYEK MMNOCKOCTH, ... PACCTOAHUIN OT KOTO-
pbiX 40 ABYX AaHHbIX TOYEK, Ha3blBaeMblX hOKyCaMu, eCTb BENMUUMHA NOCTOAHHasA, Oonb-

LIasg 4eM paccTosHue mexay okycamu.
OTBeT: cCyMMa.

SAOAHUE 5. BcTaBbTe nponyLieHHOe CroBo:

anepfionom Ha3blBAeTCA reomeTpnyecKoe MeCTo TOYEK NMIOCKOCTH, ... paCCTOFIHMFI OT KO-
TOPBIX 0 ABYX AaHHBIX TOYEK, Ha3blBaeMbIX GIJOKycaMM, €CTb BeNMMYMNHa NOCTOAHHAA,

MeHbLUaA YeM pacCToaHne Mexay qDOI{y’C&MM.
OtBeT: MOAynb PpasHOCTH.




SAOAHWE 6. BcTaBbTe nponyLleHHoe CnoBo:
[Mapabonoii HasblBaeTCA reOMETPUYECKOE MECTO TOUYEK NITOCKOCTU, PAcCTOAHWUE OT KOTO-
pbIX 40 AaHHOW TOUKKM, Ha3biBaeMOW POKYyCOM, ... PAacCTOAHWUIO A0 JaHHOW NPAMON, Haskl-
BaeMOW ONPEKTPUCONA.

OTBeT: paBHo.

Pa3pgen «OQnemMeHTbl BEKTOPHOW anredpbiy.

- —

Ne 1. MycTb BekTOpbl @, b, ¢ 1 d TaKoBbl, YTO: ‘é‘:4,‘5‘:3,‘6‘:2 ,‘H‘:l, alb,bTlc,
(B,H) =120°. Toraa (MPOAOIPKUTE YTBEPXKAEHUE) 3HAUEHWNE BbIPAKEHUS] (5—5)2 +(5+ 25)2 —b-d

1) paBHO 26—-1,5/3;
2) paBHo 27,5;
3) paBHO —52+;3‘@ ;
4) paumoHarnbHo;

)

5) paBHO ?

6) ppaumoHansHo.
BbibepuTe BCe NpaBunbHble BapuaHTbl MPOAOIIKEHNS (M TONBKO MX).

Ne 2. [laHa NPAMOYrosbHas cucTema Koop- z4 avHart
OXyz M BeKTOpbl a, b, ¢ U d — CM. PUCYHOK. Mpo-
OOIMKUTE YTBEPXKAEHWE: BEKTOPHOE NponsBese- 11 Hue
axb -

— c

1) paBHo d ;

2) paBHO —C; 0 a_, -

3) NnepneHavKynsipHO BEKTOpaM a U b ; Py V y

4) paBHO C; -

) pasHo ¢ ! D(13150)

5) paBHo 0 i

6) KOMMMaHapHO C BeKTOpaMmu a U b ; x

7) paBHO (5-5)-5

BbibepuTe BCe NpaBunbHbiEe BapnaHTbl NPOSOITHKEHNS (M TONBKO MX).

Ne 3. MycTb B NPSIMOYroMnbHON CUCTEME KOOPAMHAT AaHbl BEKTOPbI C { —2\14;-/6; 1}
n

= {3 1; \/_} Torga (NPOAOMKUTE YTBEPXKAEHME) Yron Mexay BekTopamu ¢ 1 b

1) paBeH arccos(—%];

2) ABNsieTcsl OCTPbIM;
3) saBnseTca Tynbiwm;
2r

4) paBeH ?;
5) paseH 120°;
6) paBeH 135°;

7) paBeH —45°.
BbibepuTte BCce npaBunbHble BapMaHTbl NPOSOIMKEHMS (M TONBKO UX).



Ne 4. B npsimoyronbHOM cucteme KoOopaAMHaT AaHbl HEHYNEBbIE BEKTOPbI a= {xi; Y. zl} n
b= {X,:¥,:2,} . Kakne n3 npuseféHHbIX HKe hopMyn ABNSAIOTCA NPaBUIbHLIMU ANS HaXoxae-

HWS BEKTOPHOIO npounsseneHnst axb atmx BektopoB? BuibepuTte BCce NpaBunbHble hopmynbl (M
TONbKO UX):

1) (Y12, = ¥,2:: 2% = 1,X: %Y, =X Y4 ;
2) {V\2,:5,%:% Y, };
3) {X X V1Yai 212, };
4) XX+ VY, +7,Z,;

X Y oz ) ] )
5) % ¥, 2z rAe i={L0;0}, j={0;L0}, k={0;0;L};
ij ok
6) a"‘B"COW’ rae ¢ — yron mexay Bektopamu a u b .

Ne 5. Kakue 13 creayroLmx CBOUCTB CKansipHOro NpouMsBeeHns BEKTOPOB BepHbI? Bbibe-
puTe BCe npaBuibHble CBOMCTBA (M TOSbKO UX):

1) ansa no6oro A el u Ans MobbiX BEKTOPOB a U b BbIMOSIHEHO PAaBEHCTBO
(#a)-b=4(a-b);
2) Anst MoBbIX BEKTOPOB a U b BbINONHEHO HEPABEHCTBO ‘5~5 <‘5‘-‘5‘;

3) Ans Nobbix BEKTOPOB @ W b BbINOMHEHO paBeHCTBO ‘5-5‘=‘5‘-‘5‘;

)
)
4) onsi MoBbIX BEKTOPOB &, b U C BbINOSHEHO PABEHCTBO (5-5)~E:(E-B)~5;
5) Anst NoBbIX BEKTOPOB a U b BbIMONHEHO HEPABEHCTBO ‘&5 >‘5H5‘;
)
)

6) Ans NoGbIX BEKTOPOB a, b 1 C BbINOMHEHO PABEHCTBO (5+5)~E:é~5+5-6;

7) ecnn 5-5:0,T0 a=0 nim b=0.

Ne 6. Yron Mex/y eavHUYHBIMU BeKTOpamMu a U b paBeH Tynomy yriy o (CM. PUCYHOK;
OACB — napannernorpamm).

C B

S

ol

A a O

UeMy paBeH MOAYIb BEKTOPHOO Npon3BefeHust axb ? BuibepuTe npaBuribHbIe BapUaHTb
oTBeTa (M TONbKO UX):

1) sina;

2) ‘5“5‘sina;

3) nnowaan pomba OACB;



4) ‘EHB‘COSa;
5) nnowaawn TpeyronbHuka OAB;

Paspgen «AHanutunyeckasg reoMeTpust Ha NJ10CKOCTUY.

Ne 1. TlycTb p N ¢ — NONsIPHbIE KOOPAUHATLI (p — MONSAPHbLIA pPaguyc, ¢ — NOMAPHLIN
yron). YpaBHEHNSAMN Kakon-NnMbo OKPY>KHOCTU ABNAOTCS:
1) p*-10pcosg = —21;

2) p° =4sing;
3) p* —2psinp+9=0;
4) p=4;

5) p>-8pcosp+16=0.
B oTBeTe yKkaxuTe HoMepa BCexX NpaBUnbHbIX YTBEPXKAEHUIA, U TOMNbKO KX.

Ne 2. [1aHbl ypaBHEHUS LLECTU NPSAMbIX (CUCTEMA KOOpAMHAT AeKkapToBa):
(@) 3x+5y-8=0,

(b) 3x-5y+8=0,
(c) 3x=5,
(d) 5x+y+8=0,
(e) 5x—-3y+3=0,
(f) 5y=3.
CnpaBennuBbl yTBEPXKOEHUS:
1) (a) L (b) n (a) He nepneHaukynsapHa (C);
2) (a) L(e) n (c) L(f);
3) (a) He nepneHankynapHa (b), a (c) L (f);
4) (b) L(d), (a) L(e) n (c) L (b);
5) (c) L(f).

B oTBeTe ykaxute Homepa BCcex NpaBuUsibHbIX YTBEPXKAEHWI, U TONBbKO UX.

Ne 3. OkpyXHOCTb 3agaHa B [OeKapTOBOM CUCTEME KOOpPAWHAT YpaBHEHUEM:
X +y?—2x+2y-7=0.

Torpa eé

1) pagnyc paBeH 3, a LeHTPOM sBNsieTcs Touka (—11);

2) xopAon aABnsieTca OTPEe30K C KOHUaMu B Toukax (—2;-1) u (1,-4);

7.7 y
3) paguyc paBeH J7, aTouka (\/; \/;J NEXUT Ha 3TON OKPYXKHOCTMU;

4) paguyc paBeH 9, a ueHTpoM aBnseTcsa Touka (1,-1);
5) paguyc paBeH 3, a LeHTpoM saBngeTcs Touka (1,-1);

7 7 o
6) pagnyc paBeH J7, a Touka [\/; —\/;} NEXUT Ha 3TON OKPYXKHOCTMU;

7) pagnyc paBeH 9, a LEHTPOM ABnseTcd Todka (—1;1) .
B oTBeTe ykaxkute HoMmepa BCeX NpaBuUISibHbIX YTBEPXKAEHUMN, N TOMBKO UX.

Ne 4. [laHo ypaBHeHue annunca 4x* +25y° =100 (cucTema KoopamHaT — NpsMOoYronbHas).
Y aToro annunca
1) Bonblias n manasi Nofyocu paBHbl, COOTBETCTBEHHO, 25 1 4;



2) 6onblasa u manasi Nofyocu paBHbl, COOTBETCTBEHHO, 5 1 2;
3) paccTosiHne mexay okycaMmum paBHO +/29 ;

)
)
) paccTosaHne mexay okycamn paBHO 2J21;
) pacctosiHne mexay gokycamu pasHo 10;
) KBagpart akcueHTpucuteTa paseH 0,0256;

7) KBagpaT aKcueHTpucuteTa paseH 0,84.
B oTBeTe ykaxunte Homepa BCeX NpaBurbHbIX YTBEPXKAEHUN, U TONBKO UX.

4
5
6

2 2

Ne 5. JaHo ypaBHeHue runepbonsbl E_y? =1 (cncTema KoopauHaT — npsiMoyroneHas). Y
aTon rmunepobonsbl
1) oencreuTenbHas U MHUMasi MOSTyOCU paBHbl, COOTBETCTBEHHO, 4 1 3;
2) gencTBuTENbHAA U MHUMasi NOMYyOCH paBHbl, COOTBETCTBEHHO, 3 1 4;
3) oencTBUTENbHAA U MHMMas NOSTyOoCU paBHbl, COOTBETCTBEHHO, 16 1 9;
4) pencTeuTenbHas U MHUMasi MONYOCK PaBHbl, COOTBETCTBEHHO, 9 1 16;
5) paccTosHune mexay pokycamu pasHo 10;
6) paccTosiHue mexay okycamm paBHoO 5;
7) paccTosHne mexay hokycammn paBHo 25;
8) akcueHTpucuteT paseH 0,6;
9) akcueHTpucuTeT paBeH 1,25.
B oTBeTe ykaxnte Homepa BCeX NpaBuUiibHbIX YTBEPXKAEHUIA, N TONBKO UX.

Ne 6. laHo ypaBHeHue napabonbl y = X° (cucTema KoopauHaT — NpsiMoyronbHast). Y aTon
napabonbl

BbibepuTe npaBunbHbIM BapyaHT oTBeTa:

1) aKCUEHTPUCUTET paBeH 1;

2) aKcueHTpucuTeT paBeH O;
3) hboKyc HaxoouTCsa B TOUKE (O;

1
4) ooKyC HaxOAUTCS B TOYKE (O;Ej;

NP

5) pokyc HaxoguTca B Touke (0;1);
6) ocbto cummeTpum sensetca Ox;
7) ocbto cummeTpun saensetcs Oy;

8) ecTb xopAa C koHLUamm B Toukax (—2;4) u (ﬁ; 2\@).

B oTBeTe ykaxute HomMmepa BCcex NpaBuUsibHbIX YTBEPXKAEHWUI, U TOMbKO UX.

Paspgen «AHanutunyeckag reoMeTpus B NPOCTPAHCTBEY.

Ne 1. [laHa nnockocTb 2x-5y+10z+5=0 (CMCTeMa koopauHaT gekaptoBa). [NapannensHa
3TOW NIIOCKOCTU UMK NEXUT B HEN Npsimas

X y-1 z-4,
a —:—:—’
( ) 5 2 3
-1 z-4
) X_Y—-_z=%.
( ) 5 1 -3
X+ y z+4.
B —:—:—,
() 3 -2 3

“)x—2:y+1:z+5;
5 4 1



X +1 z-2
() X=Y2-272
-2 -2
Bbibepute BCce npaBurbHble BapuaHTbl NPOAOIMKEHUS 3TOr0 YTBEPXKAEHMUS (M TONbKO Takue Ba-
pUaHThl).

X =5t
Ne 2. laHa npsimasa y=-t+1, tell . Cucrema koopanHat Oxyz — NPsSMOYrosfibHasi. OTou
z=2t-9

npAMoK neprneHanKynspHa nnockoCTb

(@) 2x-4y+10z+1=0;

(6) 10x-2y+4z=0;

(B) 2x+10y+5=0;

(r) 2y-z+5=0;

(B) -10x+2y-4z+3=0;

(e) -2x+4y-10z=0.
BbibepuTte BCe npaBunbHble BapuaHTbl NPOLOIMKEHUS 3TOr0 YTBEPXKAEHUS (M TONbKO Takne Ba-
PUaHThbI).

Ne 3. Kakoe 13 ypaBHeHUN

(@) (x=2+y* +(z+1)* =

(6) x*+2y*+(z-3)* =100,

(B) x* +y*—2> =25,

(r) 2x*+2y*+2z°-37=0
ABNAeTCcs ypaBHeHeM cdepbl? Cuctema koopamHaT Oxyz — npsiMoyronbHas. BeiGepuTte Bce
npaBusibHbl€ BapUaHTbl OTBETA (I/I TOJ1bKO I/IX):

1) (a);
2) (6);
3) (8);
4) ().

Ne 4. Yto onpepnensieT B NpsiMOYrofnbHON cucteme koopauHat Oxyz ypaBHeHue Y = x> ?
BbibepuTe BCe NpaBunbHble BapnaHTbl OTBETA (M TOMNBbKO UX):

1) kpyrosou napabonova;

2) napabonuyeckuin LMnuHap;

3) napabony;

4) KpyroBom KOHYC;
5) noBEpXHOCTb BpaLLEHWS;
6) NoBEpPXHOCTb C 06pasyoLwmmn, napannensHeiMn ocu Oz;
7) NOBEPXHOCTb C 06pasyowmnmMm, napannensHeiMn ocn Oy.

(x-2 (y+)* 7
16 9 36
Hasi). 3 npMBOOMMOro HmKe cnucka yTBepXKaeHu BbibepuTe BCe NpaBuibHbIE YTBEPXKAEHMS
(1 TONBKO MX).
1) LleHTp gaHHOro annuncounga HaxoauTcs B Touke (2;-1;0).

2) LleHTp gaHHoro annuncouaa Haxoautcs B Touke (—2;1;0).

3) LUeHTp maHHoro annunconga Haxoautcs B Touke (0;0;0).

4) Y gaHHOro annuncovga aea ueHtpa: (+4;+3;46).

5) Ecnu y annunconga ecTb LEHTpP, TO 3TOT ANnMncong ectb caepa.

Ne 5. [laH annuncoua =1 (cuctema koopamHat Oxyz — NPAMOYronb-




6) MNonyocu gaHHoro annunconga pasHbl 16, 9 n 36.
7) Nonyocu gaHHoro annuncounga pasHel 4, 3 1 6.
8) MNMonyocu gaHHoro annunconga paeHbl 2, 1 1 0.
9) Touka (3; 1; 4) nexuT BHYTPU JaHHOro annuncouaa.
10) Touka (3; 1; 4) NeXuT Ha JaHHOM annunconae.
11) Touka (3; 1; 4) nexuT BHe JaHHOro annuncouaa.
Ne 6. Kakum He MOXeT ObITb ypaBHEHNE NOBEPXHOCTH,
n306pakEHHON Ha PUCYHKe (cnctema koopauHat Oxyz — nps-

MoyronibHas)? BoeibepuTte BCce npaBuibHblE BapnaHTbl OTBETA (M

TOMBKO UX):
2 2 2

1) %+§+%:1;
4) Z—z+g—j—é—§:0.

TpeboBaHuWs K BbINOMHEHWIO 3aaHUN, LKarnbl U KpUTEPUU OLLeHNBaHNSA
1) TecToBble 3agaHus.

- 3agaHunsa 3aKpbITOro TMna — CpedHUn YpPOBEHb CMOXHOCTM (BbIOOP OOHOro BapuaHTa OTBETa,

BEpHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

- 3agaHug 3aKpbITOro TMna - cpeaHUn YypoBeHb CIOXHOCTU (MHOXKECTBEHHbIN BbIOOP):

o 2 6anna — ykasaHbl BCe BEpPHble OTBEThI;

e 3a KaxObl BEpHbIN OTBET cTaButcsa 1 Gann, npu 3TOM 3a KaXXabli HEBEPHbIN OTBET

BblyMtaeTca 1 6ann;
e 0 6annoB — He BbIOPAHO HWM OQHOrO BEPHOro OTBETA.

- 3agaHug 3aKkpbIToro Tmna (Ha cooTBeTCTBUE):

e 2 6anna — Bce COOTBETCTBUS OnpeaerneHbl BEepHO;

e 33 Kaxaoe BepHOe COrMocTaBrieHWe CTaBMTCHA KonuyecTBo 6annoB, paBHOE MaKCu-
mManbHoMy (2 6anna), geneHHOMYy Ha KONu4ecTBO npeanaraeMbiX B BONPOCe COro-

cTaBleHun;
e 0 6annoB — HM O4HO conocTaBneHne He BblIOpaHO BEPHO.

- 3agaHug OTKPLITOro Tmna (KOpOTKUNA OTBET):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — ykasaH HEBEPHbIN OTBET.






