MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO
3aBenytowmin kacegpon

Teopun PyHKUNN U reoMeTpumn

CemeHoB E.M.

23.03.2025 .

PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHDI
B1.0.06 AHanuTU4Yeckas reomeTpus

1. Koa n HanpaBneHue nogrotoBku: 01.03.01 MatemaTuka.

2. Mpodunb: JuddepeHumnanbHblie ypaBHEHUS, AMHAMUYECKNE CUCTEMDI
1 onTMManbHoOe ynpasreHue.

3. KBanudumkauua BbinyckHukKa: 6akanasp.

4. dopma oby4YeHMUA: OYHas.

5. Kachepgpa, oTBevarLwasn 3a peanmsaumio QUCLUNIIUHBI:

Kadbegpa Teopumn OyHKLMA U reoMeTpun

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

7. PekomeHpgoBaHa: Hay4yHO-mMeTOOMYECKMM COBETOM MaTeMaTM4ecKoro akynbtetaTta
npoTtokosn Ne 0500-03 ot 18.03.2025 .

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



9.lenu n 3agaum y4e6HOM ANCLUUNIINHDI:

Llensimu oceoeHusi yuebHOU QucyurniuHbl S8115H0MCH:
dhopmMmpoBaHNE reOMEeTPUYECKON KyrbTypbl CTYAEHTa, Ha4YanbHasi No4rotToska B obnactu an-
rebpanyeckoro aHanmsa NPOCTENLLNX reoMeTpPU4ecKnx 06bEKTOB, OBNadEeHNE KacCuyeCcKnm
MaTeMaTMyYeckum annapaTtom Ansi AaribHENLEro NCNoNb30BaHUSA B NPUMOXEHUSIX.

3adayu y4ebHoU OuUCUUMIIUHBI:
- (bopmumpoBaHme y ByayLimx maTeMaTUKOB KOMMMEKCHbIX 3HAHUN 06 OCHOBHbIX CTPYKTYpax Oc-
HOBax aHanNUTU4eCKON reoMeTpuu;
- NpuobpeTeHne CTyaeHTamMn HaBbIKOB M YMEHUIN NO PELLEHMIO NPOCTENLUNX 3agad aHanuTnye-
CKOW reomMeTpun.

10. MecTo yyebHOM AncuMNuHbI B cTpykType ONMOI:

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

OcBoeHWe aHanUTU4eCKoONn reoMeTpun SBMSIETCA OCHOBaHMEM ANSA YCMNELWHOro OCBOEHUSA
Kak ganbHenwmnx 6a3oBbiX KypCoOB — NIMHENHOW anrebpbl n reomeTpum, QYHKUMOHANbLHOIO aHa-
nnsa, gudgepeHumansHONn reoMeTpum, MexaHuku, Tak U cneyunarnbHbIX KypcoB, npuobpeTeH-
Hble 3HaHMS Takke MOryT NOMOYb B Hay4YHO-MUCCredoBaTenbckon paboTe.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUA MO AUCLUNIIUHE (3HAHUSA, YMEHUS, HaBbIKW),
COOTHECEHHbIe C NMlaHMpyeMbIMU pe3ynbTaTaMU OCBOeHUS obpa3oBaTernibHOM Nporpam-
Mbl (KOMNETEeHUUAMN) U UHAUKATOPaMN UX AOCTUKEHUSA:

Kog HasBaHune kom- Koa(bl) MHugunkatop(bl) lMnaHnpyemble pe3ynbrarhl
neTeHuun 06y4yeHus
OlK-1 | CnocobeH npu- | OlK-1.1 | MNpumeHsieT 6a3oBble 3Ha- | 3HATh:
MEHATb (pyHaa- HUS, NONyYeHHble B 0Ona- | 6a3oBble NOHATMA DyHAAMEH-
MeHTarnbHble CTM MaTteMaTuU4ecKmx TanbHON MaTeMaTukm
3HaHu4, nony- N(Mnn) eCTECTBEHHbIX Ymerts:
YeHHbIe B 0Bna- HayK. - UCNonb3oBaTb 6aso%b|e 3Ha-
e oo™
Yeckux n (unwu) OrK-1.2 | OueHunBaeT n opmynn- SCTECTBEHHBIX HayK B PO~
€CTeCTBEHHbIX pyeT akTyaribHble 1 3Ha- (DECCHOHANBHOI AESITENBHO-
HayK, 1 UCMOrb- 4Ynmble npobnemsl pyH- oI,
30BaTb X B OamMmeHTallbHOU MaTemMa- Bnapetb:
npodgeccuo- TUKW. - HaBblkamu BbIGOpa MeToA0B
HanbHOW Oes- pelLeHust 3aaad npodeccro-
TenbHOCTW. HallbHOW OeATerIbHOCTU Ha
OlK-1.3 | AHanu3npyeT 1 MPUMEHS- | OCHOBE TEOPETUYECKNX 3Ha-
eT HaBblk/ BblIbOpa MeTo- | HUA.
AOB pelueHus 3agad npo-
deccmnoHanbHom aes-
TeNbHOCTN Ha OCHOBE
TEOPETMYECKMX 3HAHUI.

12. O6BbEM AUCLUUNNUHBI B 3a4€THbIX eguHnuax/yac — 7/ 252.

dJopma npome)KyTquoﬁ aTtTecTaumm. 3a4€T, SK3aMEH.




13. TpypoemkocTb No BuAam y4eb6Hon paboTbl

TpyaoéMKOCTb
Bua yuebHol paboThi Bcero Mo cemecTpam
1 cemecTp

AyOouUTOpPHbIE 3aHATUSA 118 118

nekuum 50 50
B TOM Ymcre: npakTuyeckmne 68 68

naboparopHbi i i

e
CamocTtodarensHas pabora 98 98
B TOM 4ucCrie: KypcoBasi paborta
(NpoekT)
dopma NpoMEXXYTOYHON
arTecrtauuu. 36 36
3a4em, aK3ameH — 36 4ac.

UToro: 252 252

13.1. CopgepxaHue AUCLUUNIIUHbBI

n/n Peanuszauuns
pasgena auc-
HavnmeHoBaHwue pas- CopepxaHue pasgena UMNSIMHBI C Mo-
aena ancumnnivHbl ONCUMNNANHBI MOLLLbHO OH-
nawnH-kypca,
QYMK*
1. NNekuunn
1.1 Cuctemsbl koopauHart. | NpeameT Kypca aHanuTU4eCcKon reoMeTpun.
BekTopbl 1 npamasi KpaTkuin nctopmyeckun o63op. [lekaptoea
NNHKUA cucTeMa KoopAuHaT Ha MocKoCTH, Npo-
Ha NMOCKOCTMW. cTenwme 3agayum, Teopema Yesbl. YpaBHe-
HWe NHWUK, NONSAPHbIE KOOPAMHATbI, Napan-
nenbHbIA NepeHoc. KoopanHaTbl BEKTOPA,
KONSiMHeapHble BEKTOPLI, pa3fioXXeHue no
ABYM HEKOMMMHeapHbIM, cKkanspHoe npouns- https://edu.vsu.r
BegeHue. MNpeobpaszoBaHne cUcTeMbl KOOp- u/courselview.p
anHaT. UHeepcuna. Mpumepbl Ha BblumcneHus | hp?id=11287
obpasos. [psamMas Ha NOCKOCTU KaK ypaBHe-
HWe NepBOW CTENEHN OT ABYX NePEMEHHbIX.
YpaBHEHUE NMPsIMON € yrioBbIM Ko dpuum-
eHToM. B3anmHoe pacnonoxeHune asyx nps-
MbIX. [Ty4ok NpAMbIX Ha nrockocTn. PaccTos-
HWe TOYKM OO NPSAMON. Yron mexay AByMS
NPSIMbIMMU.
1.2 KpuBble BTOporo KoHunyeckue ceveHus, ypaBHEHUS KOHNYe- https://edu.vsu.r
nopsaka CKMX CeYeHUn B NONApHOM cucteme Koopau- | u/course/view.p
HaT. I3yyeHune koHnyeckmx cedeHmn. Ceou- hp?id=11287
cTBa annunca, rmnepbonol, napabonsl. Kaca-
TernbHas K KOHU4eCKoMy ceveHuto. dokarb-
Hble CBOMCTBA KOHNYECKNX cedeHnin. OnTtu-
Yeckne CBOMCTBA KPUBbLIX BTOPOro NOpsiaKa.
dokanbHble CBONCTBA KOHUYECKUX CEYEHNI.
[duameTpbl KpMBLIX BTOPOro nopsigka. Knac-
cupmkaums KpMBbIX BTOPOro nopsigka. MHea-
puaHTbl KpMBbIX BTOPOro nopsaka. LleHTpbl
KpMBbIX BTOPOro nopsigka.



https://edu.vsu.ru/course/view.php?id=1128
https://edu.vsu.ru/course/view.php?id=1128
https://edu.vsu.ru/course/view.php?id=1128
https://edu.vsu.ru/course/view.php?id=11287
https://edu.vsu.ru/course/view.php?id=11287
https://edu.vsu.ru/course/view.php?id=11287
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BekTopbl B
NpoCTpaHCTBe.

BekTopbl B NpOCTpaHCTBE, pasroXeHune no
Tpem HekoMMnaHapHbIM BekTopam. BekTop-
HOe NnpousBedeHne, NPUMEHEHNE BEKTOPHOTO
npouseefeHnsi. CMellaHHOe NpounsBeaeHue.
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 NPO-
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
php?id=11287

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

2.1

Cuctembl koopanHar.
BekTopbl 1 npsimas
NIMHWS Ha NII0CKOCTMW.

[ekapToBa 1 nongpHas cucTemMbl KOOpAMHaT,
npocTenwmne 3agadn (pacctosaHne mexay
OBYMs1 TOMKaMU, feneHne oTpeska B 3afaH-
HOM OTHOLUEHMM, NNOLWaab TPeyronbHuKa).
YpaBHeHne NHUK, NonsipHble KOOpAuHaThI,
napannenbeHbIn nepeHoc. KoopanHaTtbl Bek-
TOpa, KONfMHeapHble BEKTOPbI, PasfioXeHne
BEKTOpa Mo ABYM HEKONNMHeapHbIM BEKTO-
paMm, ckandpHoe npoussedeHune. Npeobpaso-
BaHWe cuctembl koopauHaTt. MHuBepcus. MNpu-
Mepbl Ha BbluncrieHns obpasos. MNpsamasa 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. In-
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.p

hp?id=11287

2.3

BekTopbl B
NPOCTPaHCTBe.

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

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

hp?id=11287



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

AVIHAT B NPOCTPaHCTBE.

24 YpaBHeHue Mpymepsbl ypaBHEHU NOBEPXHOCTEN U KPK- https://edu.vsu.r
NMOBEPXHOCTU U KpK- | BbIX B NpocTpaHcTBe. ObLiee ypaBHeHNE u/course/view.p
BOW B MPOCTPAHCTBE. | MSIOCKOCTW, HOPMarbHbIA BEKTOP. YpaBHeHue | hp?id=11287
NOCKOCTN, NPOXOASLLEN Yepes TpU 3adaH-
Hble TOYKN. PaccTosiHMe TOYKU 4O MAOCKOCTH.
Yron mexay AByMA nnockoctamu. MNMy4vok
nnockocten. O6LKne n KaHOHNYECKNE ypaB-
HeHWsa NpsIMoN B NpocTpaHcTBe. MNapameTpu-
Yeckue ypaBHEHUS NPAMON, ypaBHEHUS Nps-
MOW, NpPOXoswen Yyepes aBe 3agaHHble Tou-
Kn. Yron mexgy Asymsa npsambeiMu. [Npsmasn n

NIOCKOCTb.
2.5 MoBepxHOCTU annuncona, runepbonounabl. Mapadononapl, | https://edu.vsu.r
2-ro nopsigka. KOHyC, umnuugpbl. Metog ceveHun. Knaccu- u/course/view.p

durkaumsa NnoBepxHOCTEN BTOPOro nopsaka. hp?id=11287
MHBapuaHTbl NOBEPXHOCTEN 2-r0 Nopsiaka.
[OwameTpanbHble nnockocTu. MNnockoctn
CYUMMETPUMN.

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUX

Bugbl 3aHaTun (Yacos)
Ne HanmeHoBaHue Tembl oYYy ————
n/n (pasgena) gucumnnmHel Jlekumm | MNpaktnyeckne | JNlabopaTopHbie pa6oTa Bcero
Cwnctembl koopanHaT.
1 BekTopbl 1 npaAmas nuHus 12 20 - 18 50
Ha NyI0CKOCTU
2 KpvBble BTOporo nopsiaka 10 12 - 20 42
3 BekTopbl B NpOoCTpaHCTBE 6 10 - 20 36
4 YpaBHevae NMOBEPXHOCTM U KpU- 6 14 i 18 38
BOW B MPOCTpaHCTBE
5 lMoBepXHOCTHM 2-ro nopsigka 16 12 - 22 50
6 | OksameH 36
Wtoro: 50 68 - 98 252

14. MeTogu4yeckne ykasaHus Ans o6y4aroLWwmxcs No 0OCBOEHUIO AUCLMMNIINHDI

Mpn npoxoXxaeHun OUCUUNIIMHBI UCNOMb3YITCS aKTUBHbIE U UHTEPaKTUBHbIE (POPMBbI
NpoBeaeHNsT NEKUNA N NPAKTUYECKNX 3aHATUI, U OCYLLECTBNSAETCS KOHTPOSb NOCELLAEMOCTU U
BbIMOSIHEHUS BCEX BUOOB CaMoOCTOSATENbHOM paboThl. B TedeHne cemecTpa CTyAeHThl peliaroT
3agayn, ykasaHHble npenogaBaTernieM, K KaXaomy 3aHATuio. B cemecTtpe npoBoguTcA 2 KOH-
TponbHble paboTbl (Ha NPAKTUYECKNX 3aHATUSAX).

B TeueHne cemecTpa CTyAeHTbl Ha MPaKTUYECKUX 3aHATUSX peLLarT MHAMBMAOYarnbHbIE
3ajaHus, COOTBETCTBYIOLLEro BapnaHTa. BapunaHTbl 3agaHnin UMeTCs B METOANYECKON NuTe-
paType u pasmeLleHbl B UHTEPHETE. OTU Ke BapuaHTbl U METOAMYECKYIO NMNTEpPaTypy CTYAEHTHI
MOTyT Nosly4nTb No e-mail.

OcBoeHMe ancuMnnuHbl NpegnonaraeT He TONbKO 0bs3aTenbHOE NoceleHne ayamTop-
HbIX 3aHATUN (NEKUUN N NPaKTUYECKNX 3aHATUN) N aKTUBHYIO paboTy Ha HUX, HO U PErynsapHyto
CaMOCTOATENbHYH Y4eOHYI0 OEATENbHOCTb B TEYEHUM CEMECTpA: M3y4eHne, pekomeHayemMom
nntTepaTypbl, CaMOCTOATESNIbHOE OCBOEHNE NOHATUWHOIO annapara, NOAroTOBKY K MPaKTU4eCKNM
3aHATUAM, BbINOSTHEHNE MHOMBUAYANbHbIX 3a4aHUIN, MOATOTOBKY K 3a4eTy U 9K3aMeHY.

Bce BbINONHAEMble CTyAeHTaMM CaMOCTOSATENbHO 3afaHus nognexaT nocnegyowen
npoBepke npenogasaTenem. Pe3ynbrtaTtbl caMOCTOATENbHLIX paboT 3a4unTbiBalOTCA BO BpPeEMS
3a4é€Ta. YcnewHoe OCBOEHME Kypca npefnosiaraeT akTMBHOE, TBOPYECKOE yyacTue CTydeHTa
nyTeM niaHOMepPHOW, NOBCEAHEBHOW paboThI.



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

15. NMepevyeHb OCHOBHOMN U [OMNOJSIHUTENIbHON NUTEpPaTypPbl, PECYPCOB UHTEPHET, HeobXxo-
OUMbIX AN OCBOEHUS AUCLUNSINHbI
a) OCHOBHag niMteparypa:
Ne n/n McTouHMK

1 Mpueanoe, UeaH NeaHosuY. AHariumu4yeckas ezeomempus : y4ebHuk / W. Y. lNpusanos .—
Mockea : JlaHb, 2007 .— 304 c. : un.
MocmHukoe, Muxaun Muxainoguy (1927-2004) . AHanumudeckasi czeomempusi. Jlekyuu ro 2eo-
mempuu : y4eb. nocobue. Y. 1/ M. M. lNocmHukoe .— Mockea : JlaHb, 2009 .— 414, [1] c. : un.
MuHocuee, B. b. Kypc mamemamuku 07151 MeXHUYECKUX 8bICWUX y4ebHbIx 3agedeHul. Yacmb
1. AHanumuydeckas eeomempusi. [1pedenbl u psadbl. @yHKUUU U NPou3800HbIe. JIuHeliHas U 8eK-
mopHas aneebpa : / MuHocues B.b., lNywkapb E.A., 3ybkoe B.I"., Jlaxoeckuli B.A. — Mocksea :
JlaHb, 2013 .—
lpakmuyeckoe pyko8oOcmeo K peleHuro 3adad ro ebicwel mamemamuke. JluHelHas aneeb-
pa, BekmopHasi aneebpa, aHanumuyeckasi 2eoMempusi, 6gedeHuUe 8 MameMamu4ecKul aHanus,
rpou3godHas u ee npunoxeHusi : /Y. A. Conosses, B. B. lllegenes, A. B. Yepssikos, A. 1O. Pe-
nuH .— Mockea : JlaHb, 2009 .— 319 c. :un. ;
6) gononHuTenNbHasa nNuTeparypa:
Ne n/n NcTOYHMK
CemeHos E.M. AHanumu4veckasi ceomempusi Ha rinockocmu / E.M.Cemeros, C.H.Ykcycoe ; Bo-

2

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

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

7 Egumos H.B. Kpamkuti Kypc aHanumu4eckol eeomempuu : y4ebHuk dnsi cmyd. ey3oe / H.B.

Egpumos .— U3d. 13-e, cmep. — M. : Qusmamnum, 2005 .— 238 c. : un.
8 lNozopenos A.B., leomempusi./ A.B.lNozopenos. - M.: Hayka, 1978. — 208 c.
UnbuH B.A.. AHanumudeckas ezeomempus. /B.A. UnbuH, 3..To3HsK - M.: @usamamnum, 2002. —

240 c.
Mycxenuweunu H.U. Kypc aHanumu4eckol eeomempuu. /H.U.Mycxenuwseunu. - Cl16.: JlaHb,
10| 2002.- 655 ¢

11 ModeHros I1.C. AHanumuyeckas eceomempus./[1.C. ModeHos. - M.: N38-eo0 MI'Y, 1969. - 698c.
[To2openos, Anekcel Bacunbeguy. AHanumu4yeckass ceomempusi : y4ebHuUK 0ns cmyd. mam.
u ¢us. cney. sy3zoe/ A.B. Nozopenos .— 4-e u3d., nepepab. — M. : Hayka, 1978 .— 208 c. :
ursl.

3adayHuk-npakmukym rno aHanumuyeckol eaeomMempuu U ebicwel anzebpe : YdyebHoe rnocobue
/od obuwy. ped. B.A. Bonikosa; JleHuHep. 2oc. yH-m um. A.A. XKOaHoea .— J1. : N130-60 JleHuHep.
yH-ma, 1986 .— 259, [1] c. : un., mabn. — 0.50.
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B)MHGOPMAaLIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (OrumnanbHble pecypebl MHTEPHET) :
Ne n/n Pecypc

13. | www.lib.vsu.ru

14. | http:www.math.vsu.ru — ogpuyuasneHbil calim MmameMamu4yeckoeo akynbmema BlI'Y
http:www.math.msu.ru — ogbuyuanbHeil catim mexmama MY

16. NMepeyeHb y4eOHO-MeTOANYECKOrO 0b6ecneyeHns Ans CaMOCTOSATENIbHOU paboThbl (

Ne n/n NCTOYHKK
1 Lly6epbunnep O.H. 3adayu u ynpaxHeHusi o aHanumuyeckoul seomempuu. /
O.H.Lly6epbunnep. - Cl16.: JlaHb, 2003. — 366 c.
> Baxesanoe C.B. C6opHukK 3ala4 no aHanumu4eckol eeomempuu. /C.B. baxearnos, I1.C. Mode-

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

17. ObpasoBaTenbHble TEXHONOMNU, UCNoNb3yeMble Npu peanusaumm yyebHom gucum-
NJSIMHbI, BKNOYas AUCTaHLMOHHbIe obpa3oBaTtenbHble TexHonorun (AOT, aneKkTpoHHoe
oby4eHue (30), cmewaHHOe 0Gy4eHue):

Mpun peanusauumn AMCUMNIMHBLI UCMONb3YHOTCH crieayolme obpasoBaTefibHbIe TEXHOMO-
TMK: NOrMYeckoe MOCTPOEHUE AUCUMNMMHBI, YCTaHOBMNEHNE MeXnpeaMeTHbIX CBsdel, 0603Ha-
YeHMe TeOopPeTUYEecKOro M MNPaKTUYECKOro KOMMOHEHTOB B y4eOGHOM MaTepwuane, BKIOYEHWe
3MEMEHTOB ANCTaHUMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOTUIA.

MN3noxeHne y4yebHOro matepuana OCHOBAHO Ha MPUHUMNE CUCTEMHOCTU, NPEeeMCTBEH-
HOCTM M MocreaoBaTeNbHOCTU M HanpaBleHO Ha pasBUTUE MHTENNeKTyanbHbIX YMEHMWI, Npo-



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

doeccuoHanbHbIX KOMMNETEHUNN, (hOpMUPOBaHNE TBOPYECKOM NMUYHOCTU BbICOKOKBANMMPUUNPO-
BaHHOrO cneumanucra, cnocobHOro kK camopasBuTuio, camMoobpasoBaHmio, MHHOBALMOHHOW Ae-
ATenbHOCTU. BaxHenwas uenb npenogasatensd — cucrematunsaums 6onbworo obbema Teope-
TMYECKOro maTepuana n obydeHne CTygeHTa YMEHN0 OPUEHTUPOBATLCA B 3TOM Matepuarne.
PekomeHgyeTca ncnonb3oBaHWe, Kak TpaguuMOHHBIX (OOpM opraHuM3aumm nekumoHHOro

mMaTepuana, Tak U BHEAPEHMNE TaKUX UHTEPAKTUBHbBIX TEXHOMOMMI, Kak NpobnemHas nekuus, Ko-
roa 3HaHusi BBOASTCH Kak « HEUM3BECTHOEY», KOTOPOE HEOOXOANMO «OTKPbITbY .

AuncumnnmHa MoXeT peann3oBbIBaTbCA C MPUMEHEHMEM OUCTaHUMOHHbLIX obpasoBaTernb-
HbIX TEXHONOrMnh, Hanpumep, Ha nnatopme «IONEKTPOHHbIN yHuBepcutet BlY»
(https://edu.vsu.ru/course/view.php?id=11287 )

18. MaTepnanbHO-TeEXHUYECKOE obecneyvyeHme AUCLUNIIUHDI: 10cKa, Mell, uromMacTep, TPAIKA.

[Ana npoBeaeHNss NEKUMOHHBIX U NPaKTUYECKMUX 3aHATUI, TEKYLLEero KOHTPONs M npome-
XYTOYHOM aTTectaumm ucnonb3yeTtcs yyebHas ayantopus: cneumannsnpoBaHHas mebernsb.

[Ana camocTtoaTenbHoW paboTbl 0Oy4YarLNXCH — KOMMbIOTEPHbIA KNacc, OCHAaLLEHHbIV
OPrTEXHUKON, HEOBXOaUMbIM NMporpaMMHbiM obecneyeHneM, SNEKTPOHHbIMU YY4EBOHbIMU NOCO-
OusMK, 3akoHoOaTeNbHO-NPaBOBOWN HOPMAaTMBHOM MOUCKOBOM CUCTEMOW, MMEKLWMNA BbIXOL B
rnobanbHyto ceTb:

Ubuntu (6ecnnatHoe n/vnn cBoboaHoe Mno, NUUEeH3ns:
https://ubuntu.com/download/desktop ); Visual Studio Community (6ecnnatHoe u/unn ceoboa-
Hoe [10, nuueHsus https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU
Lesser General Public License (LGPL), 6ecnnatHoe wu/vunun 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 u/vnn cesobogHoe MO, nuuen-
3us: https://www.freepascal.org/faq.html ); Python 2/3 (Python Software Foundation License
(PSFL), 6ecnnatHoe u/unu ceoboaHoe MO, nuueHsuns: https://docs.python.org/3/license.html );
46 Gimp (GNU General Public License (GPL), 6ecnnatHoe w/unn cesobogHoe MO, nuueHaus:
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/unu ceobogHoe MO, nuueHsus: https://miktex.org/copying );
TeXstudio (GNU General Public License (GPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsns:
https://texstudio.org/ ); Maxima (GNU General Public License (GPL), 6ecnnatHoe w/vnn cBo-
6ogHoe MO, nuueHsms: http://maxima.sourceforge.net/fag.html ); Denwer (6ecnnaTtHoe w/vnn
ceobogHoe IO, nuueHsna: http://www.denwer.ru/fag/other.html ); 1C: lMNpegnpustne 8 (6ec-
nnatHoe u/unn ceobogHoe MO, nuueHsuns: https://v8.1c.ru/predpriyatie/questions_licence.htm );

Foxit Reader (6ecnnatHoe n/vnn cBoboaHoe Mno, nuueH3nd
https://www.foxitsoftware.com/pdfreader/eula.html ); Deductor Academic (Academic Free
License, oecnnaTtHoe n/vnn cBobogHoe Mno, NUUEH3NS:

https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe u/vnn ceobogHoe MO, nuueHsus:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL), 6ec-
nnatHoe wu/unu ceobogHoe MO, nuueHsus: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe w/vwnn cBobogHoe [10, nuueH3sus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe n/unu ceobogHoe MO, nu-
ueHsna: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), B6ecnnaTtHoe n/vnum ceBobogHoe Mo, NUUEH3ns:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnatHoe
n/vnn ceobogHoe MO, nuueHaus: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL (6ec-
nnatHoe wu/unn ceobogHoe [1O, nuueHsna: https://www.postgresql.org/about/licence/ );
GeoGebra (6ecnnaTtHoe u/unu ceobogHoe MO, nuueHsuns: https://www.geogebra.org/license );
R (6ecnnaTtHoe n/vmnn ceobogHoe MO, nuueHsus: https://www.r-project.org/Licenses/ ); Wing-
101 (6becnnaTtHoe w/vnn ceobogHoe MO, nuueHsums: https://wingware.com/license/wing101 );


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

Loginom  Community Edition (6ecnnatHoe w/unn  cBobogHoe 1O,  nuueHsus:
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe wn/vnu csobogHoe MO, nuueHsus:
https://downloads.mysqgl.com/docs/licenses/)

19. OueHo4HbIe cpeacTBa AN NPOBeAEHUA TEKYLEN U MPOMEXYTOYHOMN aTTecTauun:

MopsiAoK oLeHKM 0CBOEHMS obyvatowmmmncs y4ebHoro MaTepumarna onpeaensieTcsi co-

AepxaHnem cnenyrowmnx pasgenos ANCUUNIUHDbIL

HanmeHoBaHue pas-
Ne Komneten- NHavkaTop(bl) gocTmxke-
Aena ancunniunHbl OueHo4Hble cpeacTea
n/n ums(n) HMSA KOMNEeTeHU N
(Mogynsi)
YCTHbIN onpoc
Cuctembl koopanHar. OnK-1 MpakTnyeckune 3agaHus.
1. BekTopbl 1 npsimag OrkK-1.1 TecTnpoBaHue
NNHWS Ha NOCKOCTU KoHTponbHas paboTta
YCTHbIN onpoc.
KpuBble BTOpOro no- OriK-1 Or1K-1.1, OlK-1.2, MpakTnyeckue 3agaHus.
2.
psaka OrK-1.3 TecTnpoBaHue.
5 | Bexropsi B npoctpak- onK-1 OMK-1.1, OMK-1.2, }'Icgiﬁ';ngﬁsg'sa -
cTBe OlK-1.3 P A '
YPaBHEHME NoBEpXHO- OrMK-1 OMK-1.1, OMK-1.2, | YcTHbIl onpoc
4 CTM 1 KPUBOW B Mpo-
OriK-1.3 KoHTponbHas paboTa
CTpaHcTBE
¢ | MosepxtocTy onk-1 OMK-1.1, OMK-1.2, %Cgii':ngisg'sa -
2-ro nopsigka OriK-1.3 P A
M lMepeyeHb BONPOCOB.
POMEXyTOYHasa aTTecTauuns
IMpakTuyeckoe 3ana-
dopma KOHTPOSS — 3a4€eT, 3K3aMeH e

20. TunoBble OLEHO4YHbIEe cpeaAcTBa U MeToAUYeCKMe mMaTtepuanbl, onpegensowme npo-
ueaypbl OLeHUBaHUA

20.1. TeKywWwMn KOHTPOSb yCNneBaeMocTu

KoHTponb ycneBaeMocTV MO AUCUMUMIIMHE OCYLLECTBMSETCS C MOMOLLbI CrieayrLmnx

OLIEHOYHbIX CPEeaCTB:

©CoNorwWNE

Bonpocbl ycTHOro onpoca

[lekapToBbl KOOPAMHATLI, MPOCTENLLNE 3a4aun.

Teopema Yesbl.

YpaBHeEHME NUHUK, NONSAPHbLIE KOOPAMHATbLI, NapannefbHbI NepeHoc.
KoopauHaTtbl BEKTOpa, KONMMHeapHble BEKTOPLI.

PasnoxeHue no AByM HEKOMNMHEapHbIM BEKTOPAM, CKansdpHoe npon3seneHue.
[Mpsimasa Ha NNOCKOCTU, NyHOK NPSIMbIX.

PaccTtosiHue OT TOYKM 4O NPSMOWN.

lMpeobpasoBaHMe CUCTEMbI KOOpAMHAT.

MHBepcus.

KoHn4yeckne ceyeHns, KOHMYECKNX CeYEHUIN B NONSPHOM CUCTEME KOOPAUHAT.
YpaBHEHMS KOHUYECKUX CEYEHUN B AEKAPTOBOM CUCTEME KOOpAMHAT.
M3y4eHne KOHNYECKUX CEYEHUN.

KacaTenbHasi K KOHNYECKOMY CEYEHMUIO.



14.  ®okarnbHble CBOMCTBA KOHUYECKNX CEYEHWIA.

15. OnTuyeckne CBOUCTBA.

16. [dwuameTtpbl.

17. Knaccuumkauma KpmBbix BTOPOro nopsigka.

18. WHBapuaHThblI.

19. LUeHTpbl KpUBbLIX BTOPOro Nopsaka.

20. [NpuMmeHeHus dokanbHOro cBoMcTBa rmnepobonsbi.

21. BeKTopbl B MPOCTPAHCTBE, pasrfioXXeHue rno Tpem HeKoMnsiaHapHbLIM BEKTOpaM.
22. BektopHoOe npounsseneHue.

23. CwmeluaHHOe npousseneHue.

24. TlpeobpasoBaHne cuMcTeMbl KOOpANHAT B MPOCTPaHCTBE.

25.  YpaBHeHue NOBEPXHOCTU U KPUBOM B NMPOCTPAHCTBE.

26.  YpaBHeHWe NrocKOCTU, pacCTOSHUE OT TOYKM 0 NITOCKOCTM.

27. YpaBHeHus NpsIMOW B MPOCTPaHCTBE.

28. [lpsamas n nnockocCTb.

29. 3Onnuncowng, rmnepdononasl.

30. Mapabononapbl, KOHYC, LUNMHAPLI.

31. YnpouieHue ypaBHEHUS NOBEPXHOCTH.

32. Knaccudmkauus noBepxHOCTEN 2-ro nopsiaka.

33. [psamonuHeinHble obpasyrowue.

34. T[NpamonuHerHble obpasyroume ogHONONOCTHOro rmnepbonounaa 1,2.
35. TlpamonuHerHble obpasytowme runepbonmyeckoro napabonovaa.
36. KpyroBble ceyeHus.

37. [OnameTpanbHble MAOCKOCTN.

38. [lnockocTn cummeTpun.

39. [naBHble HanpaBneHus.

40. WHBapuaHTbl MOBEPXHOCTEMN.

41. [lpOeKTUBHbIE NPOCTPAHCTBA, aHraPMOHMYECKOE OTHOLLEHME.

MpumepHbIN NepeyYeHb NPaKTUYECKNX 3agaHnm

1. Hantn BHyTpeHHWE yrnbl TpeyronbHWKa, CTOPOHbI KOTOPOrO BblpaXXeHbl YPaBHEHUSAMU X — Y —
3=0,

X—3y—-4=0, 4x+2y+3=0.

2. [laHbl aBe BepLlumHbl TpeyronbHuka A(2, 2), B(3, 0) n Touka nepecedenuns ero megnan O(3,
1). Hawntu TpeTtbto BepwnHy C.

3. Uepes Touky nepeceyeHna npsmblx X +y—6=0, 2x—y —3 =0 npoBecTu NpaAMYyto Nnoa yr-
nom B 45° Kk npamon 3x —5=0.

4. CTOpPOHbI TpeyronbHUKa BblpaXkaloTcs ypaBHeHnaMn x+3y—2=0, 2x+y+5=0,3x—-4 =
0. HanTtu ypaBHEHNA BbICOT 3TOr0 TpeYyrosrbHMKa.

5. Ha npsamon 4x + 3y — 12 = 0 HanTK TOYKY, paBHOyAdaneHHyt ot Touek (-1,-2) n (1, 4).

6. [laHbl ypaBHeHUS OBYX CTOPOH napannenorpamma x+y—-1=0, 3x—y+4 =0 u TO4Ka ne-
peceyeHus ero agnaroHanen (3, 3). HanTu ypaBHeHUs OBYX OPYTMX CTOPOH.

7. Ha npamon x + 3y =0 HaWTu TOYKY, paBHOYOANEHHY OT Havarna KoopauHaT U OT MPSMON X
+3y-2=0.

8. daHna npamasa 3x —4y — 10 = 0. HanTtu ypaBHeHue npsaMon, napannensHon JaHHOW U OT-
CTOSILLEN OT HEE Ha pacCToAHUM 3 eauHUL.

9. Hantu paccrosiHue mexay napannenbHbiMy npambiMn 3X + 4y —15=0 n3x+4y + 20 = 0.
10. HanncaTb ypaBHeHue npsiMon, npoxoasien Yyepes Todky A(5, 2) Ha paccTosiHun 4 eawn-
HWUY OT Toukn B(-3, 1).

11. CoctaBuTb ypaBHEHUE KacaTeNbHbIX K OKPYXXHOCTU C LeHTpam B Touke (3, 6) un paguyca

% 85 npoxogsawmx yepes Touky (1, —2).



12. Hantn yron mexgy éuccekrpucamm yrnos, obpasyembix NpsaMmbiMn 3x + 4y —9 =0 un

12x + 9y — 8 = 0.

13. Hantn ypaBHeHne BUCCEKTPUCHI BHELLHErO yria A TpeyrofibHuKa ¢ BepLinHamMmm

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

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

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

16. B npssmoyronibHOM paBHO6eLpeEHHOM TpeyrofibHUKE AaHbl ypaBHEHME KaTeTa y = 2X U ce-
peaouHa runoteHysbl K(4, 2). HawnTu ypaBHeHWs1 ABYX OPYrMX €ro CTOPOH.

17. BblumcnnTb KoopaMHaThl BEPLUMH poMBa, eCnn U3BECTHbI YPaBHEHUS OBYX €ro CTOPOH: 2X —
5y-1=0, 2x—5y—-34 =0 nypaBHeHMe 0gHOWN U3 ero gnaroHanen: x + 3y —6 =0.

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

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

20. HanTtu ypaBHeHUEe OKPYXXHOCTU, LIEHTP KOTOPOM NeXxuT B Touke (4, 7) n 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. HanTtu ypaBHeHUs KacaTerbHbIX K OKPY>KHOCTU X2 + y2 = 10, npoxoasalmx 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, nepneHAnKynspHble K NpsiMon 4x —
3y+7=0.

25. Onpenenntb 3KCLUEHTPUCUTET 3NNnNCa, ECNU OTPE30K, COEAMHSOLLMIA ero POKyCbl BUAEH
N3 KOHLa Manon ocu nog NpsmbIM Yriom.

26. Onpenenntb 3KCLUEHTPUCUTET 3NNMNca, ECNN PacCcTosiHUE Mexay PoKycamm paBHO paccTo-
SHUIO MeXay KOHLaMKn B0MbLION U Manon oceun.

27. Onpenenntb 3KCLEHTPUCUTET annunca, ecnu ero 6onbluasi ocb BTpoe 6ornbLie Manomn.

28. 'vnepbona kacaetca npamon x —y —3 =0 B Touke (5,2). CocTaBuTb ypaBHEHUE ITON
rmnep6onbi.

29. [lana napabona y2 = 6x. Yepes Touky (4, 1) npoBecTu Takyo xopay, KoTopas genunacbh
Obl B 3TON TOYKe nononam.

30. HanTtu ypaBHeHUs guameTpoB napabonbl y2 = 8X, CONpPsKEHHbIX C XOpAamu, HaKNOHeH-
HbIMW K HUM NoA yriom B 45°.

40. HanTn Takyto Touky Ha napabone y2 = 12x, 4Tobbl KacaTtenoHas B Hen obpasoBbiBana c
ocbio cummeTpun napabonsl yron B 30°.

41. ana napabona y2 = 10x. Hawntu k aTon napabone kacaTesnbHbl€ B TOYKaX, B KOTOPbIX OHa
nepecekaeTcs C NpsiMon y = 4x — 5.

42. OnpegoenuTb yron mexay Bektopamm a n b, ecnu Bektop a + 3b nepneHauKynsipeH K
BekTopy 7a —5b, a Bektop a—4b nepneHgukynapeH k Bektopy 7a— 2b.

AB=c, BC=a CA=D. yapmn BekTo-

43. 3Hasi BEKTOpbI, CryXallne CTOpoHaMn TpeyrosibHUKa
pbl, KONnMHeapHble BUcceKTpucam yrioB 3TOro TPeYyrosibHUKa.

44. [lokasaTb, YTO CyMMa BEKTOPOB, COEAUHAIOLLMX LEHTP NpaBuUrbHOro TpeyrosibHUKa ¢ ero
BEpLUMHAMM, paBHa HyIHO.

45. [Mpn kakoM 3Ha4YeHnn KoadpPuumMeHTa o BEKTOpbl p = aa+db n q= 3a — b okaxyTca Kon-
NNHeapHbIMK, ecni a N b He KonnMHeapHbI?

46. Bektopbl a, b, ¢ n d cBsadaHbl cooTHoweHusamn a/\b = c/\d, a/\c = bAd. [JokasaTb Kon-
nuHeapHocTb BekTopoB a—d un b—c.

47. BblMMCNUTb ONVHY AMaroHarnen napannenorpaMmma, NocTPOEHHOro Ha Bektopax A = 5p +2q
n B =p-23q, ecnun n3BecTHo, 4To |p|=\/5, |q|=3 un (p’q)=n/a.



48. 3Hasa ABe CTOPOHbI TPeYrofbHMKa

AB =3p-4q un BC =p + 5q, Bbluncnntb AnuHy ero Beicotel CD npwu ycnosuu, 4To BEKTOPbI
p W q-— nepneHavKynsipHble apyr Apyry eOuHUYHbIe BEKTOPbI (OpThl).

49. Bektop m, nepneHaukynapHoini k ocn Oz 1 k Bektopy a = ( 8; —15; 3 ), obpasyeT ocTpblii
yron c ocbto Ox. 3Hasq, yto | m | =51, HaAWTK ero KoopAnHaThI.

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

51. Bektop X, NepneHavKynspHbIn 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 guaroHansamu napannenorpaMmma, NoCTPOEHHOro Ha AaHHbIX
BekTopax a=2m+n—p n b=m-3n+p, rae m, n 1 p — B3aUMHO NepPNeHANKYNSPHbIE
€VHNYHbIE BEKTOPbI.

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

54. B ny4yke, onpeaensieMoMm niocKoCTaMu

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

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

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

57. Yepes nuHnio nepeceyeHna nnockocten 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 NepneHANKYnapbl, onyLeHHble n3 Toukn A(—3; 2; 5) Ha
nnockoctn 4x+y—-3z+13=0 n x-2y+z-11=0.

59. CoctaButb ypaBHEHNE NSIOCKOCTU, Npoxoaswien Yyeped Toukn L(0;0;1) n N(3;0;0) u
obpasytowen yron B 60° ¢ nnockoctbio xOy.

60. B nyyke, onpegensiemom nnockoctamm 2x+y—3z+2=0 un 5x+ 5y —-4z+ 3 =0, HanTu
ABe nepneHaukynapHble apyr K Apyry nrioCKOCTU, N3 KOTOPLIX 0f4Ha NpoxoauT Yepes Touky A( 4
;—3;1).

TecTOoBbIe 3apaHuA

Ne BapuaHTbl 0TBETOB
3a- Ycnosue 3agaun 1 2 3 4
na-
HUs
1 X2y
OKCUEeHTpMCUTET rnnepoonsbl I 1paBeH 4/5 5/4 5/3 4

2 Kakune 13 4yeTtbipex NnockocTen ABNsTCA B3a-
UMHO NepneHaMKyNSpHbIMU:

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

(6) 2x—2y+5=0, (@ wn (6) | (@ n () | (6) n () |(B) n ()
(B8) x+y-z-1=0,
() x+y-z-1=07?

3 PaccTosHne mexay napannenbHbIMU NPAMbIMU
3x+4y=0 M 3x+4y-5=0 paBHO

4 | Bonbluas nonyock annunca 4x* +25y’ =100 pas-
Ha

5 Kakasa n3 nnockocten
(@) 5x-2y+3z+1=0,
(6) 5x+2y+3z2+42=0, (a) (6) (8) ()
(8) 2x-5y+5=0,




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

X y-1 z-4

nepneHanKynspHa nps|M017|g 5 3 ?

6 Kakue 13 nepeyvmcrieHHbIX nap NpsiMbix ABNSAOT- (a) 1 (b) (a) 1 (d) (b) 1 (d)
CS B3aMMHO NeprneHanKynsapHbiMn?

(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 (&)H(F)]()L(F)(a)L(e)

7 | aHbl TpM CTOPOHbI Napannenorpamma
5x-3y—-14=0; 5x-3y+8=0; 2x+y+1=0.| y=-2x 2x+y=4| y=2x-10| 2x+y=10
YKaxknte 4eTBepTY0 CTOPOHY.

8 | Yron mexay nnockocTamm 4x—2y+3z+7=0 ©
4x-2y+3z+1=0 paBeH 90° 60° 30° 0°

9 PaccrosiHne Mexay npsamMbIMU 4x—-3y+7=0 U
4x-3y+2=0 paBHO

10 o yP
OKCUEHTpUCUTET annunca £+E=1 paBeH 0.8 0.5 0.9 0.7

Sl P 6 X Y
KCUEHTPUCUTET rmnepoorsibl E_E_ paBeH 1,4 1,25 1’2 1’55

12 | Kakas n3 npsimbix

y-1 z-4
a —:—:—,
@) 5 2 3

2y 244 (a) (©) (8) (")

nepneHanKyndapHa nrnockoCcTn 2x—-5y+10z+5=0 ?

Mepe4vyeHb 3agaHNM ANA KOHTPONbHLIX paboT
1. KoHTponbHasa paboTta no teme «lpsiMasa NMHMA Ha NNTOCKOCTUX:

BapuaHT Ne1

1. MpoBepuTtb, Yto Npsimble Y =3X—-1, X—7y=7 n Xx+y—7=0 cnyxar ctopoHamu
paBHOGeAPEHHOrO TpeyronbHUKa.

2. CocTaBuUTb ypaBHEHWe MPsMON, AensLei nononamM oTPe3ok Mexay ToYKamu A(—3; 2)
n B(5,—2) v obpasywueli c otpeskom AB yron Basoe Gomblueit, Yem ¢ ocbio OX.

3. Haintn ueHTp kpyra pagmyca r = 8 u kacatouleroca asyx npambix: 3X—4y+10=0 un
3x+4y=0.

4, CocTaBuTb ypaBHEHWA CTOPOH pomba, 3Hasi [OBe MPOTUBOMEXallye ero BepLUUHbI

A(-3;1), B(5;7) nnnowaas pomba S =25e0”.




5. CocTaBuUTb ypaBHEHUSI CTOPOH TPeYronbHuKa, 3Has O4HY U3 ero BepLUuH A(3; —4) n
ypaBHeHusi AByX BbicoT /X—2y—-1=0 n 2Xx-7y—-6=0.

BapuaHT Ne2

1. 3Hasi ypaBHeHMsi GOKOBBLIX CTOPOH paBHOOeApPEeHHOro TpeyronbHMKa y=3 nu
X—Y+4=0, coctaBuTb ypaBHEHNE TPETLEN CTOPOHbI, MPW YCIIOBUM, YTO OHA MPOXOAUT Ye-
pes3 Hayarno KoopauHar.

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

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

4, HaiTm TOuKy, CUMMETPUYHYIO 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 obulei BeplinHbl A. [MpoBepuTb, YTO MPAMbIE, COeaNHAOLLNE
TOYKM [erNeHns ¢ npoTuBosiexawmmm BepuMHamn, n megmaHa AM nepecekaloTcs B O4HOWM
TOYKe

BapuaHTt Ne3

2 4
1. N3 Toukn A(6; 9) HanpaBsneH nyy nof yrriom % K NpsiMoi y:gx+g. Haiitu

ypaBHEHWE Iy4a, OTPaKEHHOro OT 3TOMN NPSMOW.
2. CocTaBuTb ypaBHEHUS1 KaTeTOB MPAMOYrOfiIbHOrO TpeyrosibHUKa, nnowagb KOTOpOoro
paBHa 20 en?., ecnv U3BECTHO, YTO Ero MMNOTEHy3a NEXUT Ha ocu abcumce, a BepLumMHa NpsiMo-

ro yrna coenagaer ¢ Toukoit C(-1; 4).

3. NaH TpeyronbHuK A(l; 2), B(3; 7), C(5;—l3). BbluMcnnUTb ANVHY NeprneHamkyns-
pa, OMyLLEHHOTO 13 BEPLUMHBI B Ha MeauaHy, NpoBeAEHHYIO 13 BEPLLMHBI A.

4. Danbl Beplwnnbl Tpeyronbhuka:  A(—6;—3), B(—4; 3), C(9; 2). Ha sHyTpeHeil

buccekTpuce yrna A HauTh Takyk TouKy M, 4Tobbl YeTbipexyronbHuk ABMC okasancsa Tpa-
neumen.
Mpamble 3X+4y—-30=0 n 3x—4y+12=0 «kacaroTca okpyXHOCTU, pagnyc KoTopoin R =

5. Bblumncnutb nnowagb YEeTbIPEXYIrOJIbHUKA, O6pa3OBaHHOFO 3TUMUN KacaTellbHbIMU U pagny-
caMu Kpyra, npoBegeHHbIMA B TOYKMN KaCaHUA.

BapuaHT Ne4

1. CocTaBUTb ypaBHEHUSI KATETOB NPAMOYIONbHOro paBHOGepPEeHHOro TpeyronbHKKa, 3Has
ypaBHeHue rvnoTeHysbl Y =3X+5 1 BeplumnHy npamoro yrna (4; —l).

2. Mposeputs, uto Toukn A(-2;—2), B(-3; 1), C(7; 7) n D(3; 1) cnyxar sepwn-
Hamu Tpanewuumn 1 COCTaBUTb YPaBHEHUS CpedHel NUHUM U AnaroHanen aTon TpaneLmu.

3. Ha paccTtosiHun 5 eauHuL OT TOYKK C(4; 3) MPOBECTM NPSAMYIO, OTCEKaOLLYI paBHble
OTpesku Ha ocsix koopauHat (18 6annos.).

4. [aHbl ABE BEepLUMHbI TPEYronbHMUKa A(—6; 2), B(2;-2) ntouka H (1; 2) nepece-
YeHus ero BbICOT. Bblumcnntb KoopanHaTthl TpeTben BepwnHol C (22 6anna).



5. CocTaBuUTb YpaBHEHUSI CTOPOH TPEYrofbHUKa, 3Has OJHY U3 ero BepLUuH A(—4; 2) n
ypaBHeHusi aByx meaman: 3X—2y+2=0 n 3x+5y—-12=0.

2. KoHTponbHas pabota no teme «BektopHas anre6pa u npssmas n NJIOCKOCTb B
NPOCTPaHCTBEN:

BAPUWAHT Nei

1. Bektopbl a, b, ¢ n d cBsasaHbl cooTHoweHmsamn a\b = c/\d, a/\c = b/\d. [okasaTtb
KONMUHEeapHOCTb BEKTOpPOB
a-dun b-c.

2. Mpwn KakoM 3Ha4YeHUn KoadpdurumeHTa o BEKTOpbl p = aa+bb n g=3a—b okaxyTtcs
KONNUHeapHbIMK, ecrnim a U b He konnnHeapHbI?

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

4. B ny4yke, onpenensieMom nnockoctamu 3x+y -2z -6=0 n x- 2y +5z - 1= 0, HanTuK nnoc-
KOCTW, NeprneHauKynsipHble K 3TUM OCHOBHbLIM MIIOCKOCTSIM.
Xx-3 y+4 -2
2 1 -3

n

5. Hanucatb ypaBHEHNE MITOCKOCTH, ﬂpOXO,D,FIU_leVI 4yepes rnpamyro

Xx+5 y-2 z-1
7 2

napannenbHOn NpsIMon

BAPWAHT N2

1. Beluncnute anvHy gnaroHanen napannenorpammMa, NnoCTPOeHHOro Ha Bektopax A = 5p

+2q n B =p—3q, ecnu ussecTHo, Yto | p|=v2, |q|=3 u (p~q)=n/4

2. 3Has aBe CTopOoHbI TpeyronbHnka AB =3p -4q 1 BC =p + 5q, BblMUCANTb OASIMHY €r0
BblCOTbl CD npw ycnosuu, 4TO BEKTOPbI P U ( — NepneHanKynsipHble Apyr Apyry eOuHUYHbIE
BEKTOpPbI (OPThI).

3. Yepes Touky M(-5; 16; 12 ) npoBefeHbl ABE MAOCKOCTU: OOHA U3 KOTOPbIX COAEPXKUT OCb
OX, gpyrag —ocb OY. Bbluncnutb yrosn mexay aTMmMu ABYMS MIIOCKOCTSAMM.

4. Hanucatb ypaBHeEHWe NSIOCKOCTU, NepneHANKYNSAPHOM K NIIOCKOCTM 5X -y +3z—-2=0 u
nepecekarLLen ee No NpsaAMon, nexawen B nriockoctun xOy.
X-2 y-3 z+1

5 1

5. Yepes npsimyto NPOBECTUN MNOCKOCTb, NePNeHANKYNAPHYHO K Moc-

KOCTHU
X+4y—-3z+7=0.
BAPWMAHT Ne3

1. Bektop m, nepneHaunkynsapHoii Kk ocn Oz u k Bektopy a = ( 8; —15; 3 ), obpasyeTt ocT-
pbin yron c ocbto OX. 3Hasd, 4yto | m | =51, HanWTK ero KOOpAMHaTHI.

2. Bbumcnute nnowages napannenorpaMmma, NoCTPOEHHOro Ha Bektopax AB =m +2n un
AD=m-3n, rge |m|=5,
In]|=3u (m~n)=xn/6.

3. CoctaBuTb ypaBHEHME NMIIOCKOCTH, Npoxoadiien Yyepes Toukn L( 0; 0; 1)

4. B ny4ke, onpegensieMom nnockoctsaMn 2x +y—3z+2=0 n 5x+5y—-4z+3 =0,
HanTW OBe nepneHAuKynsapHble OpYr K ApYyry NAOCKOCTU, U3 KOTOPbIX OAHA NPOXOAUT Yepes
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, NPOXOAsLLEN Yepes HUX.

5. MNpoBepuTb, 4TO NpsiMble nepecekarTcs, n

BAPUWAHT N4

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

2. BbluncnnTb CMHYC yrna mexay avaroHansMmu napannesniorpaMmma, NnoCTPOEHHOro Ha faH-
HbIX BEKTOpax
a=2m+n—-p nb=m-3n+p, rae m, n U p — B3aUMHO NepPNeHaNKyNspHbIE OpPTbI.

3. Yepes ocb Oz npoBeCTU NIIOCKOCTb, 0Opa3ytoLLyLO C NSTIOCKOCTLIO 2X +Y —J5z-7=0

yron =n/ 3.

4. Yepes nuHuto nepecedeHns nnockocten 4x—y+3z—1=0 un x+5y—-—z+2=0 npo-
BECTU NSIOCKOCTb, NEePNEeHANKYNAPHYIO K NI1OCKOCTMN 2X —y + 52 -3 =0.

5. MNMpoBecTn NNOCKOCTb Yepea NepneHanKYnapbl, onyweHHble u3 Toukn A(—3; 2; 5) Ha
NOCKOCTH
4x+y—-3z2+13=0un x-2y+z-11=0.

OnucaHune TexHonormum nposegeHnd

TeKyLWwu KOHTPONb NpeacTaBnseT cobon NPoBEPKY YCBOEHUS y4ebHOro maTepuana Teo-
pPeTUYEeCcKoro u NPakTU4eCcKoro xapakrepa, perynsapHo OCYyLLECTBIISIEMYIO Ha KaXOOM MpakTuye-
CKOM 3aHATUM.

TekyLWwunn KOHTPOSb NpeaHasHavyeH ang npoBepkn xona n kadectsa (popmMmpoBaHUs KOM-
neTeHunn, CTUMynupoBaHust y4ebHon paboTbl 06yyaloLWnNXCs N COBEPLUEHCTBOBAHUA METOAMKM
0OCBOEHUA HOBbIX 3HaHMN. OH obecnevnBaeTcs NpoBeAEHNEM ONPOCOB MO TEOPETUYECKOMY Ma-
Tepuany, BbINOSIHEHNWEM NPaKTUYEeCKUX 3a4aHui, OTBETOM Ha TeCTOBble 3a4aHus, BbINOSHEHW-
€M KOHTPOSIbHbIX paboT.

Mpn TekyLiemM KOHTpOne ypoBeHb OCBOEHUS YY4EeOHON AMCUUNIUHBI U CTeNeHb chopMu-
POBAHHOCTN KOMMETEHUUN ONPeaenstoTCa OLEHKaMM «3a4TeHO» U «He3ayTeHo». CuctemaTtuny-
HOCTb, OOBbEKTUBHOCTb, apryMeHTUPOBAHHOCTb — MaBHble MPUHLMMbLI, HA KOTOPbIX OCHOBaHbI
KOHTPOSIb U OLleHKa 3HaHU obyyaroLmxcs.

TpeboBaHuMs K BbINONMHEHUIO 3a4aHUN (LLUKanbl U KPUTEPUN OLLEHMBAHMS)

Mpy npoBeaeHUN TEKYLLIEro KOHTPONSA yCcneBaeMoCTU UCMNONb3YTCA crieayolime
nokasarenu:
1) 3HaHMe y4yebBHOro maTtepvana v BnageHue MOHATUNHBIM annapaToM aHanUMTUYEeCKON
reomeTpuu;
2) ymeHue cBA3bIBaTb TEOPUIO C NPAKTUKON;
3) yMeHune nnniocTpnpoBaTb OTBET NpMMepamMun, haktamu;
4) ymeHune aHanuaupoBaTtb anrebpavyeckume ypaBHEHUS NEepBOM W BTOPOM CTeneHu Ha
NOCKOCTU M B MNPOCTPAHCTBE, CTPOUTb COOTBETCTBYKOLIME UM JIMHUM U MOBEPXHOCTU,
onpeaensaTb BUA KPUBLIX U NMOBEPXHOCTEN BTOPOro nopsiaka, AoKasbiBaTb OCHOBHbIE TEOPEMbI
aHanUTU4YeCKON reoMeTpun n pelaTb NpakTUYECKNE 3aJauu;
5) BnageHve OCHOBHbIMM MeTo4aMu McCrefoBaHuA anrebpanyeckux NIMHUN U NOBEPXHOCTEN
nepBoro M BTOPOro nopsgka, OCHOBHbIMKM MeTOA4aMu [oKasaTenbCTBa TEOPEM WU peLLeHUs
3aja4y aHanUTUYeCcKon reoMeTpum.



Kputepum oLeHKM KOMNeTeHLUMN (pe3ynbTaToB 00y4YeHus1) Npu TeKyLen

aTrecTtauum:

3a4TeHo: BbINOMHEHNE MPaKTUYECKMUX 3adaHui U OTBETbI B XO[4€ Onpoca COOTBETCTBYHOT
nepeyncneHHbiM nokasartenam, obydarolminca gaet OTBETbl HA OONOSMIHUTENbHbIE BOMPOCHI,
MOXeT OblTb He COBCEM MOfHble. [JeMOHCTPUPYET YMEHNE peLlaTb 3a4ayun, BO3MOXHO C HEKO-
TopbIMKU owmnbkamun. Mpn BbINOMHEHUN TECTOBOrO 3aJaHus OOSMKHO ObiTb 4aHO He MeHee 60%
BepPHbIX 0TBETOB. KOHTPOsbHble paboThbl OLEHMBAKOTCA MO NATMOANNBHONM LWKane: 0O4HO peLleH-
Hoe 3agaHue cootBeTcTByeT 1 6anny. KoHTponbHas paboTta cuMTaeTcsi yCnewHO BbIMOSHEH-
HOR, ecnun oby4vatoLMncs Nony4nn He meHee Tpex 6annos.

Hes3auTeHo: B xo4e onpoca oTBeTbl 00yyaroLerocs He COOTBETCTBYIOT HU O4HOMY M3 ne-
peyncneHHblx nokasatenen. ObyyarLWMNcs OeMOHCTpUPYeT parMeHTapHble 3HaHUS U yMe-
HUA Unn nx otcyTcTame. Npu BbINONHEHUN TECTOBOrO 3af4aHusa AaHo meHee 60% BepHbIX OTBe-
ToB. KOHTpOnbHasa paboTa oueHeHa HUXe, YeM TpeMs bannamu.

20.2 NpomexyToyHas aTrecTauus

lMpomexyToyHasa atTecTtaums NpoBOAUTCA B COOTBETCTBUM C [MONOXEHMEM O NMPOMEXY-
TOYHOM aTTecTauum oby4varLmxcs no nporpammam Bbicliero obpasoBaHusd. NpegHasHavyeHa
Ana onpeneneHns ypoBHSI OCBOEHMsi BCcero obbema ydebHoOM AuCUMNNUHBI U MPOBOAUTCSA B
dopme 3a4eTa 1 IK3aMeHa.

lMpomexyToyHasa aTTecTaumsi N0 AUCUUNIIMHE OCYLLECTBAETCS C NOMOLLbIO CneayoLmnx
OLIEHOYHbIX CPeacTB

Bonpochbl Kk 3K3amMeHy

[ekapToBbl KOOpANHATLI, NPOCTENLLINE 3a4aun.

Teopema Yesbl.

YpaBHeHMEe NMHUK, NONAPHbIE KOOPAMHATbLI, NapasnnesibHbIM NepeHoc.
KoopanHaTtbl BekTopa, KonfiMHeapHble BEKTOPbI.

PasnoxeHune no gBymM HEKOSIMHEaApPHbIM BEKTOpaM, CKanapHoe NponsseaeHune.
Mpamas Ha NNoCKOCTU, MYYOK MPSIMbIX.

PaccTtosHue oT ToYkn SO NPAMOWN.

MpeobpasoBaHne cnuctemMbl KOopamHaT.

. NHBepcun4.

10.KoHu4eckune ceveHns, KOHUYECKNX CeYEeHU B MONAPHON CUCTEME KOOpauHaT.
11.YpaBHEHNA KOHMYECKNX CEYEHUN B [EKAPTOBON CUCTEME KOOpAMHAT.
12./3y4eHne KOHNYECKNX CEeYEHNN.

13.KacaTenbHasi K KOHNH4ECKOMY CEYEHUIO.

14.dokanbHble CBONCTBA KOHNYECKNX CEYEHUN.

15.0nTu4eckme cBOMCTBa.

16.dnameTpsl.

17.Knaccudmkaums KpmBbIX BTOPOro nopsiaka.

18./HBapuaHTHI.

19.LleHTpbI KpMBbLIX BTOPOro nopsaaka.

20.MprmeHeHns dokanbHOro cBoncTBa rmnepbonsbi.

21.BekTOpbl B NPOCTPaHCTBE, pasfoXeHne no TpemM HeKOMMIiaHapHbIM BEKTOpaM.
22.BekTOopHOE npon3segeHme.

23.CmellaHHOe npon3BeaeHune.

24.MpeobpasoBaHne CUCTEMbI KOOPAWHAT B NPOCTPAHCTBE.
25.YpaBHeHNe NOBEPXHOCTN U KPUBOW B NMPOCTPaHCTBE.

26.YpaBHeEHME NIIOCKOCTN, PACCTOSAHUE OT TOYKM 0 NIIOCKOCTH.
27.YpaBHeHNA NpAMON B NPOCTPaHCTBE.

28.[MpsAmas n NNOCKOCTb.

29.32nnuncowng, runepbonounasi.

30.Mapabononapbl, KOHYC, UMIMHAPSI.

©CoNoh,rwNE



31.¥YnpolleHne ypaBHEHNSA NOBEPXHOCTM.

32.Knaccugumkaumnsa noBepxHOCTEN 2-ro nopsgka.
33.MpamonnHenHble obpasytoLne.

34.lMpamonnHenHble obpasytowme ogHononocTHoro rmnepbonounga 1,2.
35.MpamonunHenHble obpasytowme runepbonuyeckoro napabonovaa.
36.KpyroBble ceveHus.

37.dnameTpanbHble NiIoCKOCTH.

38.IMnockocTn cummeTpun.

39.[naBHble HanpasfieHns.

40.MHBapuaHTbl NOBEPXHOCTEN.

41.TTpoeKkTUBHbIE NPOCTPAHCTBA, aHrapMOHNYECKOE OTHOLLEHME.

MpumepHoe cogepxaHne KoOHTPONbHO-M3MepUTENbHbIX MaTepuarnos
KoHTpornbHO-n3mMeputenbHbii matepuan Ne 1

1. [ekapToBbl KOOpaAnHaThI. [1pocTenwmne 3agadn. Teopema Yesol.
2. Mpn KakoM ycroBumn OTPe30K, coeauHsowmnn Todkn A(ai, b1) n B(az, b2), nepecekaet
NoNoXuTesibHyto nonyocb ocn OX?

3. [aH TpeyronbHuk A(L 2), B(3; 7), C(5;-13). BbluMcnuTb ANWHY NepneHaukynspa,
ONYLLUEHHOro U3 BepLwnHbl B Ha MmegunaHy, NpoBeAeHHY0 13 BEpPLUNHbI A.

4. Hanaute ypaBHeHUs CONPsKeHHbIX amaMeTpoB annunca 4x° + 9y =36, oauH 13 KOTO-
pbIX UMeeT yrrnosoun koaddpuumeHT k, =3/2. CpenanTe 4yepTex.

5. Hanbl Toukn A(O, 1, -1), B(1, -1, 2), C(3,1,0), D(2, -3, 1). Hantn kocuHyc yrna ¢
Mexnay BekTopamMu AB u CD.

6. Hantn Touky, cumMmMeTpuyHyto Touke A( 3;—7; 5) OTHOCUTENBLHO NNOCKOCTN 2X — By +
3z-42=0.
2
7. OnpenennTtb BUA NOBEPXHOCTU (X + y) +2° =0 u cxemaTnyecku n3obpasuntb ee.
8. Onpegenutb yron mexay Bektopamu a un b, ecnuv Bektop a + 3b nepneHaukynsipeH K

BekTopy 7a—5b, aBektop a—4b nepneHaukynapeH Kk BekTopy 7a— 2b.

KoHTporbHO-n3MeputenbHbIi Matepuan Ne 2

1. YpaBHeHue nuHuu. lNonspHble koopauHaThl. [apannenbHbin nepeHoc.

2. HanTtu koopgmHaTbl TOYKM, CUMMETPUYHON TOYKE A(x, y) OTHOCUTENbBbHO BUCCEKTPUCHI
BTOPOro KOOpAUHATHOrO yrna.

3. CocTtaBuTb ypaBHEHMNE NPAMON, AENALEN NONoam OTPE30K MeXay ToOYKaMu A(—3; 2) n
B(5;-2) v obpasytoleil c oTpe3kom AB yron BpaBoe Gombllei, YeM C OCbio X.

4. HaiauTte ypaBHEHVs COMPsKeHHbIX AMaMeTpoB annunca 4x” +9y° =1, oauH 13 KOTOpbIX
nmeet yrnoson koaddpuumneHt k =2/3. Cgenante yepTex.

S. BekTopbl @, b, T eguHUYHON AnNVHBI 06pasyloT nonapHo yribl 60°. HaiiTh yron mex-
Oy BekTopamu a u b -¢.

6. B nyuke, onpegenseMmom nriockoctaMn 3x+y —2z—-6=0 n x—2y +5z2—-1=0, Hantn
NIOCKOCTU, NepneHANKYNApHbIE K STUM OCHOBHbLIM MJSTOCKOCTSIM.

7. Onpegenutb Bua nosepxHoctn Xy =Z+1 u cxemaTnyecku n3obpasuts ee.

8. HanucaTb ypaBHeHVe kacaTenbHOM K OKpY>XHOCTU (X + 1) + (y — 3)? = 25 B Touke

(3, 6).

KoHTporbHO-n3MeputenbHbIn matepuan Ne 3



1. KoopanHatbel Bektopa. KonnvHeapHble BEKTOPbI. PasnoxeHne no AByM HeKonnuHeap-
HbIM BekTopaM. CkanspHoe npousseneHue.

2. HanTu TouKy, paBHOydaneHHyto oT ocen KoopanHaTt 1 Toukn (3, 6).

3. lMokasaTb, 4TO NpsAMasa napannensHas acumnToTe rmnepbornbl, nepecekaet rmnepbony B
ogHomn Touke. (MNoropernos [MasalV Ne22)

4. CyLLeCTBYIOT N1 KacaTesbHble, MPOBeAEeHHble K anmuncy 4x* +25y> =100 u3 Toukn A(1,
1). Ecnu ga, To HanuwuTe ux ypaBHeHusi. OTBeT obocHynTe.

5. Bektopbl a, 5, C eauHW4YHow AnuHbl 06pasyoT nonapHo yrnbl 60°. Hawtu yron

MexXay Bektopamn a u b+cC.
X-3 y+4 z-2

6. HanucaTb ypaBHeHMe NnocKocTn, Npoxoasilen yepes npsmyto 5 1 3 n

- . X+5 y-2 z-1
napannenbHON NpsMon = = :

7 2
2
7. OnpegenuTtb BUA NOBEPXHOCTU (X + y) +2° =1 v cxemaTtuyecky n3obpasuntb ee.
8. [lokasaTb, YTO CyMMa BEKTOPOB, COEANHSIOLWMX LIEHTP NPaBUbHOro TpeyronbHUKa C ero
BepLUMHAMM, paBHa HyIHO.
KoHTpOnbHO-n3MeputesnbHbin Matepman Ne 4

1. Mpamas Ha nnockocTu. MNMy4vok npsiMbIX. PaccTtosiHue OT TOYKM A0 NPAMOMN.
2. Mpn kakom ycnoBum OTpe3ok, coeguHsaowmn Toukn A(ai, bi1) u B(az, b2), nepecekaet
oTpuuartensbHyto nonyocsk ocn OY?
3. MpoBepuTb, YTO NpsAMble Yy =3x—1, x—-7y=7 n x+y—-7=0 cnyxaTt CTOpOHaMn paBHO-
©eapeHHOro TpeyronbHuKa.
4. CyLLECTBYIOT N1 KacaTerbHble, NPoBeAeHHbIe K arnuncy 4x* +25y* =100 u3 Toukn A(1,

2). Ecnuv ga, To HanuwuTe nx ypaBHeHus. CaoenanTe YepTex.

5. Hanbl Toukn A(1, 0, 1), B(-1, 1, 2), C(0, 2, -1). Ha ocn z HanTu Takyto ToYKy D, 4TOObI
BekTopbl AB u CD Obinun nepnenHauKynspHsbl.

6. Uepes Touky M(-5; 16; 12 ) npoBeneHbl ABE MIOCKOCTU: OOHA U3 KOTOPbLIX COAEPXUT OCb
OX, gpyrad —ocb OY. BblMUCAUTb yron mexay 3TMMu ABYMS MAIOCKOCTAMM.

2
7. Onpenenntb BUA NOBEPXHOCTU (X + 4) +52% =1 1 cxemaTMyeckm n3obpasuTb ee.

8. B pom6e ABCD pgaHbl gnaroHanm A_C = 5 7 ﬁ = 5 Pasnoxutb No 9TMM OBYM Bek-

Topam Bce BeKTopbI, coBnaaarLme co ctopoHamu pomba: AB, BC, CD wu DA.

KoHTponbHO-n3meputeneHbli Mmatepuan Ne 5

1. lMpeobpasoBaHne cucTembl KOOPAMHAT.

2. [aHbl kKoopanHaTbl ABYX CMEXHbIX BepwunH A n B kBagpata ABCD. Kak HanTu Koop-
ANHaTbl OCTanbHbIX BEPLUMNH?

3. [okasaTb, 4To Yepe3 TouKky B(4, -5) HEBO3MOXHO MPOBECTU NPSMYIO Tak, YTOBbI paccTo-
siHWe ee oT Todkn C(-2, 3) 6bIno paBHO 12.

4. CyLLeCTBYIOT N KacaTernbHble, NPOBEAeHHbIE K runepbone 4x° —25y° =100 13 TOYKU
A(5, 2). Ecnv ga, To HanuwuTe ux ypasHeHus. OTBeT obocHymTE.

5. NaHbl Bektopbl @=(2,n,3) 1 b =(3,2,-1). Mpu KaKOM 3HAYEHUN N 3TV BEKTOPbI NEP-

NeHanKynapHbl?
6. HanucaTb ypaBHeHuWe NnocKoCcTn, NepneHanKynapHOnN K NNOCKOCTN SX -y +3z—-2=0 u
nepecekaroLen ee No NpAMon, nexawen B nrnockoctn xOy.



7. OnpeaenuTb BUA NOBEPXHOCTU X + Xy =0 wu cxemaTuyecku n3obpasmutb ee.

8. HaiiTn kacaTenbHble K OKPYXXHOCTU X? + y? + 5x = 0, neprneHauKynspHble K NpsiMon 4X —
3y+7=0.

KoHTporbHO-n3MeputenbHbIi matepuman Ne 6

1. NHBepcus.
2. [aHbl KoopanHaThl ABYX BepwnH A n B paBHOCTOPOHHero TpeyronsbHuka ABC. Kak

HaNTW KOOpAMHATLI TPeTben BepLUMHbI? PaccMoTpeTb npumep: A(O, 1), B(Z, 0). (Moropenos
Ma.al Ne21)

3. BblpasnTb paccTtosiHue mexay ToukaMu Yyepes nondpHble KoopauHaTtbl aTnx Touvek. (IMo-
ropenoB [nasalV Ne2)

4. CyLLECTBYIOT MK KacaTerbHble, NpoBeaeHHbIe K runepbone 4x* —25y° =100 U3 TOYKU
A(5, 2). Ecnu ga, To HanuwnTe ux ypaBHeHus. CoenanTe YepTex.

5. NaHbl BekTopbl @=(2,n,3) 1 b=(3,2,m). MpuKakMx M W N 3TV BEKTOPbI KOMMHE-
apHbI?

Xx—2 y-3 z+1

6. Uepes npsmyto c 1 NPOBECTU NIIOCKOCTb, NepneHaMKYNAPHYIO K nroc-
Koctn x+4y—-3z+7=0.

7. OnpepennTb BUA noeepxHoctn Xy + Yz =1 un cxemaTnyeckn n3obpasnts ee.

8. Hantn ypaBHEHME OKPY>XHOCTU, LEHTP KOTOPOWM NEXMUT B TOUKe (4, 7) 1 KOTOpasi kacaeT-

ca npamon 3x—4y +1=0.

KoHTporbHO-n3MeputenbHbIi matepuan Ne 7

1. KoHnyeckune ceyeHmnsi, KOHNYECKNX CEYEHUI B MOSNIIPHON CUCTEME KOOPAUHAT.

2. HanTtu koopgmHaTbl TOYKM, CUMMETPUYHON TOYKE A(x, y) OTHOCUTENBbHO BUCCEKTPUCHI
nepBoro KOOPAMHATHOrO yrna.

3. Touka A(5, -1) aBnsieTcs BepwmHomn kBagpata 4x—3y—7=0. CocTaBuTb ypaBHEHUS
NPSMBbIX, HA KOTOPbIX fieXaT OCTarbHble CTOPOHbI KBagpaTa.

4. CyLLECTBYIOT N1 KacaTerbHble, NpoBeAeHHbIe K runepbone 4x* —25y° =100 u3 TOYKK

A(2,5; 1). Ecnn ga, To HanuwuTe nx ypasHeHusi. OTBeT 06OCHyNTE.
5. Hanbl Toukn A(1, 3, 2), B(0, -2, 4), C(2, 1, 0). Hantu Touky D(X, Yy, z), npu ycnosuwu,

yto AB+CD =0.

6. Uepes ocb Oz NpoBECTM MIOCKOCTb, 0Opa3syroLLyto C MAOCKOCTbIO 2X + Y —5z-7=0
yron w/ 3.

7. Onpenenntb BUO NOBEPXHOCTU XY = YZ U cxemaTU4ecku n3obpasunts ee.

8. B ny4ke, onpegenseMom nnockoctamm 3x+y—2z—6=0 n x -2y +5z—1=0, Hanutu

NNOCKOCTU, nepneHAnKyndapHble K 3TUM OCHOBHbIM MJTOCKOCTAM.

KoHTponbHO-n3MeputenbHbIi Matepuan Ne 8

1. YpaBHEHNS KOHUYECKUX CeYeHU B AeKapTOBOM CUCTEME KOOPANHAT.

2. Kakomy ycnosuo AomKHbI YOOBETBOPATL KOOPAUHATLI BEPLUNH TpeyronbHuka ABC
Aans Toro, 4tobbl yron A 6bin 6onbwe yrna B?

3. OnpegennTtb, NpU KakMX 3HA4YeHNsX m 1 n ase npamble mx+8y+n=0, 2x+my—-1=0

1) napannenbHbl; 2) coBnagatT; 3) nepneHanKynapHb.



4. Hantn ypaBHeHME OKPY>XHOCTU, LEHTP KOTOPOM NEXUT B ToYKe (4, 7) 1 KOTOpada kacaeT-
canpsamon 3x—4y +1=0.

5. ,ElaHbl Toukn A(2, 3, 2), B(0, 2, 4), C(4,1,0). Hantn touky D(X, Yy, z), ecnv BekTopbl
AB u CD paBHbl.

6. Yepes nuHuio nepeceveHna nnockocten 4x—-y+3z—-1=0 un x+5y—-z+2=0 npo-
BECTW NIIOCKOCTb, NepPneHANKYNAPHYO K MNAOcKocTn 2Xx —y + 5z -3 = 0.

2
1. Oﬂpeﬂ,eJ'II/ITb BM1O NOBEPXHOCTH (X + y) +YZ = 0 u cxemaTtuuecku I/I306pa3|/|Tb ee.

8. Uepes Touky nepecedeHus npsamblix X +y—6 =0, 2x—y—3 =0 npoBecTU NpsimMyto Nos
yrnom B 45° knpsamon 3x—5=0.

KoHTponbHO-n3meputensHbein matepuan Ne 9
1. N3yyeHne KOHUYECKUX CeYEeHUN.

2. [aHbl Tpu BepwuHbl Napannenorpamma ABCD: A(1, 0), B(2, 3), C(3, 2). Hantu koop-
ANHaTbl YeTBEPTOM BEPLUMHbI D 1 TOYKM NnepeceveHns guaroHanen.

3. [aHbl oBe NpoTMBONONOXHbIE BepLumHbl kBagpata A(-1, 3) n C(6, 2). CoctaBuTb ypas-
HEHWS1 ero CTOPOH.

4, HanucaTb ypaBHeHWe KacaTernbHOM K OKpYXXHOCTU (X + 1)2 + (y — 3)2 =25 B Touke (3, 6).
5. Mpu napannensHoM nepeHoce Todka A(2, 1, -1) nepexogut B Touky B(1, -1, 0). B ka-
KYI0 TOYKY nepexoamuT Hayano koopanHat?

6. [MpoBecTu NIIOCKOCTb Yepes NepneHanKynsapsbl, onyweHHsle 3 Todkn A(—3; 2; 5) Ha
nnockoctn 4x+y—-3z+13=0 n x-2y+z-11=0.

7. Onpegenntb BUA NOBEPXHOCTU (X + y) ~(y + Z) =1 un cxematuyeckn n3obpasmuTs ee.

8. HaiiTn kacaTenbHble K OKPYXXHOCTU X? + y2 = 13, napannenbHble NpsAmMoi 4x + 6y —5 =
0.

KoHTponbHO-n3MeputenbHbii Matepuan Ne 10

1. KacatenbHasi K KOHU4ECKOMY CEYEHUIO.

2. Mpn kakom ycnoBuM OTPe30K, coeamHsowmn Toukn A(ai, bi1) u B(az, b2), nepecekaet
NONOXNUTENbHYIO nonyock ocu OY?

3. CocTtaBuTb ypaBHEHME NPAMON, ecniv Touka P(2, 3) cnyXut oCHOBaHMEM NepneHanKy-
napa, onyLweHHOro U3 Hayana KoopauHat Ha 3Ty NpsiMylto.

4, HainiTn ypaBHeHMs kacaTenbHbIX K OKPYXXHOCTU X2 + Y2 = 10, NpoxoasaLmnx Yepes TOUKy
(-5, -5).

5. Hanbl Toukm (1, 2, 3), (0, -1, 2), (1, 0, -3). HanTn TOYKN, CUMMETPUYHbIE LaHHLIM OTHO-
CUTENbHO Ha4vana KoopauHar.

6. Hanuncatb ypaBHeHWE NnocKOCTU, NepneHanKynAapHOM K NIOCKOCTN SX -y +3z—-2=0 n
nepecekaroLLen ee no NpsiMon, nexatwlen B nriockoctn xOy.

7. Onpegenntb BUA NOBEPXHOCTU X+ Y + 7 =0 1 cxemaTUyeckn 13oGpasnThb ee.

8. Ha npamon 4x + 3y — 12 = 0 HanTu TOYKy, paBHOyAaneHHyto oT Todek (-1, —2) u

1, 4).

KoHTponbHO-n3MepuTernbHbin matepman Ne 11

dokanbHble CBOMCTBA KOHNYECKUX CEYEHUMN.

[okasaTb, YTO OKPYXHOCTb X° + y> +2ax+1=0 He nepecekaeTcs C OCbio Y.

HanTtu npoekumto Toukn A(-6, 4) Ha npamyto 4x-5y+3=0.

HaiiTn kacaTternbHble K OKPY>XHOCTU X2 + y2 = 13, napannenbHble npsMon 4x + 6y — 5 =

goh WPk

Hanbl Toukn (1, 2, 3), (0, -1, 2), (1, 0, -3). Hantn To4Kkn, CUMMETPUYHbIE AAaHHBIM OTHO-
CUTENbHO KOOPANHATHBIX MITOCKOCTEN.



6. CocTtaBuTb ypaBHEHME NNOCKOCTH, npoxoasiuen Yepesd Toukm L(0;0;1) m N(3;0;0)
n obpaasytowen yron B 60° ¢ nnockocteto xOy.

2 2
7. Onpepenutb BMA, NOBEPXHOCTU (X + y) + (X - y) =1 u cxematnyeckn n3obpasuTb
ee.
8. Onpenenutb 3KCLEHTPUCUTET 3NNNCca, ecn 0TPe30K, COEAMHSIOLLNIA ero OoKyChl, BU-

A€eH 13 KoHLa Manoun ocu nog NpAMbIM YTTIOM.

KoHTpOnbHO-n3MeputernbHbin Matepman Ne 12

1. OnTnyeckne cBonCTBa.
2. HokasaTtb, yto Toukmn (1, 1), (2, 3), (0, 4), (-1, 2) aABnArTCA BEPLUMHAMWU NPSAMOYrOSib-
HUKa.
3. Mpn kakom ycrnosuu ansa NpsAMbIX ax + by =0, ax+by=0 ocb x aBnseTcs buccek-
Tpucon obpasoBaHHbIx UM yrros? (Moropenos MMasalll Ne30)
4. HaiiTn kacaTenbHble K OKPYXXHOCTU X? + y? + 5x = 0, neprneHauKynsapHbIe K NpsamMon 4xX —
3y+7=0.
5. [laH BekTOp a = (1, 2, 3) . Hantn konnuHeapHbIn emy BEKTOp € Havasnom B Touke A(1, 1,
1) n KOHUOM B Ha nnockoctu Xxy.
6. B nyuyke, onpegenseMom nyiockoctamn 2xX +y—3z2+2=0 n 5x+5y—-4z+3 =0,
HaWTN OBe NepneHauKynapHble Apyr K ApYry NAOCKOCTU, U3 KOTOPbIX O4Ha NPOXOAUT Yyepes TouY-
Ky
A4 ;-3;1).

2
7. Onpenenntb BUA NOBEPXHOCTU (X + Z) + y2 =0 wu cxemaTnyeckn n3obpasuts ee.
8. [aHbl ypaBHeHMs1 ABYX CTOPOH napannenorpamma X +y—1=0, 3x—y+4 =0 u To4ka

nepeceyeHuns ero agnaroHanen (3, 3). HanTtu ypaBHEHUSA OBYX OPYIMX CTOPOH.

KoHTpornbHO-n3mMeputeneHblii matepuan Ne 13

1. AvameTpbl.

2. HaHbl oguH koHel oTpe3ka A(2, 4) v ero cepeanHa M(3, -2). Hantu gpyromn koHew OT-
peska.

3. lMokasaTtb, 4TO NpsiIMble, 3aaBaeMble ypaBHEHUAMM

ax+by+c=0, ax-by+c=0 (b # O), PacnonoxeHbl CUMMETPUYHO OTHOCUTESNBHO Havana Ko-
opavHar. (Moropenos [Masalll Ne20)

4. OnpegenuTtb 3KCUEHTPUCUTET 3NNMMca, eCnn 0TPEe30K, COeANHAIOLNIN ero oOoKyCbl BU-
AEeH 13 KOHLa Marion ocu nog rnpsiMmbiM Yriiom.
5. [aHbl KoopanHaThl Tpex BepLlumH napannenorpamma ABCD c¢ BepwmHamm Toukax A(2,

3,2), B, 2,4), C(4,1,0). Hantn koopamHaTbl YeTBepTon BepwnHbl D u Toukn E nepece-
YeHUs1 AnaroHanemn.

6.  Yepesocb Oz NMPOBECTU NMOCKOCTb, 06Pa3yIoLLYIO C MIOCKOCThIO
2x+y—+5z-7=0 yron n/3.
2
7. OnpepenuTb BuA nosepxHocTn (X +2) +Y? =4 1 cxematuuecku n3o6pasuTb ee.
8.  OnpeaenuTb 3KCLEHTPUCUTET AMAMNCA, ECI PACCTOsIHUE MexXay (oKycamu paBHO pac-

CTOSAHMIO MeXAyY KOHUamK OONbLLOW N Marnon OCeMn.
KoHTponbHO-u3mMeputernbHbln Matepuan Ne 14
1. Knaccudumkaums KpMBbIX BTOPOro nopsijgka.

2. Kakomy ycnoBuio 4omkHbI yOOBNETBOPSATL KOOPAUHATLI BEPLUMH TpeyronbHuka ABC,
4TOObI OH ObIN NPAMOYrOMbHBLIM C NPSAMBIM YrOM Npu BeplumMHe C.



3. Haitu kacatenbHble K OKPYXKHOCTU  X° + y* + 2ax + 2by = 0, napannernbHbie KOopaAnHaT-
HbIM OCSM.

4. OnpegenuTtb 3KCUEHTPUCUTET SNSMMca, ecrnn pacCcTosiHne mexay pokycammn paBHO pac-
CTOSHMIO MeXAY KOHUamMn B60NbLLIOW N Manon Ocen.
5. HaHbl oguH koHel oTpeska A(2, 3, -1) u ero cepeanHa C 1, 1, 1). Hantn BTopon KoHe,
oTpeska B(x,Y, z2).
. X +7 z2-3 o y
6. Ha npsimon 1 :yT = HaNTW TOYKy, Onvkanwyto K Touke (3, 2, 6).
7. OnpegenuTb BuA noBepxHoctn XZ =Y —1 u cxemaTnyecku nsobpasub.
8. Bblumcnutb anvHy guaroHanen napannenorpamma, NnoCTPOEHHOro Ha BekTopax A =5p

+2q n B =p —3q, ecnu ussectHo, Yto |p|=v2, |q|=3 u (p~q)=n/4.
KoHTpOnbHO-n3MeputernbHbin Matepman Ne 15

1. NHBapunaHTbl KpUBbIX 2-ro Nopsaka.

2. HokasaTtb, yto Toukn (0, 0), (-1, 1), (0, 2), (1, 1) sABNAKTCA BEpPLUMHAMK KBagpaTa.

3. Mpwn kakom ycnoBum npsimast ax+by +c=0 nepecekaeT NOMOXUTENbHYIO NOMYOCb X
(oTpuuaTtenbHyto nonyock Xx)?

4. OnpenennTb 3KCLEHTPUCUTET annunca, ecnun ero 6onbluas ocb BTpoe GonbLie masnon.
5. HaHbl yeTbipe Toukn A(6, 7, 8), B(8, 2,6), C(4, 3,2) D(2, 8, 4). dokasaTb, 4TO OHM siB-
NATCA BepLmnHamMn pomoa.

6. HanucaTb ypaBHEHME NOCKOCTU, KOTOpasa NpoxoauT Yyepes Touky (3, 1, —=2) n yepes
X—-4 y+3 2z
npsamMyro ——=-——=—,
5 2 1
7. OnpegennTtb BUA NOBEPXHOCTU y2 + Yz =4 1 cxematuyecku n3obpasuTh ee.
8. OnpenenuTtb aKCLUEHTPUCUTET annunca, ecnu ero 6onbLias ocb BTpoe 6onbLue manon.

KoHTpornbHO-n3mMeputeneHblii matepuan Ne 16

1. LleHTpbl Kp1BbIX BTOPOro nopsiaka.

2. HaHbl koopanHaTel BepwnH A 1 B paBHocTOpoHHero TpeyronbHuka ABC. Kak HanTtu
KoopamHaTbl TpeTben BepLwnHbl? PaccmoTpeTb npumep: A(0, 1), B(2, 0).

3. CocTaBuTb ypaBHEHMe KacaTernbHbIX K OKPY>XHOCTU C LEHTPOM B Touke (3, 6) n paguyca

% 85 npoxogawmx Yyepes Touky (1, —2).

2 2

4. Hantn kacaTenbHble K annuncy €+y7 =1, napannenbHble npaMon 6x —2y —5 = 0.

5. [okasaTtb, 4To YeTbipexyronbHUk ABCD c BepwwmHamum B Toukax A(1, 3, 2), B(O, 2, 4),
C(4,1,0) D(2, 2, 2) saBnaeTca napannenorpaMmmom.

6. Uepes nuHuio nepecedeHnsa nnockocten 4x —y + 3z—1=0 n x + 5y — z + 2=0 npoectn
NIOCKOCTb, NEePNeHaNKYNAPHYHO K NIIOCKOCTU 2X —Yy + 52— 3 = 0.

7. OnpenenuTb BUA NMOBEPXHOCTU XZ + YZ =2 1 cxeMaTU4yecku n3obpasuts ee.

8. Hana npamas 3x —4y — 10 = 0. Hantn ypaBHeHue npsamown, napannensHon JaHHOW U

OTCTOSILLLEN OT HEE Ha PacCTOSAHUM 3 eANHULL.
KoHTpOnbHO-n3MepuTenbHbln matepman Ne 17
1. MpumeHeHna okansHoro cesoncTea runepbons (1).

2. Mpw Kakom ycroBumn OTPE30K, coeamHsowmn Toukn A(ai, b1) n B(az, b2), nepecekaet
oTpuuaTtenbHyto nonyocb ocn OX?



3. HanucaTb ypaBHeHMe npsiMon, npoxoasiuen Yepes Touky A(5, 2) Ha paccTosiHum 4

eavHuL oT Toukn B(=3, 1).
2 2

X y
4, [aH annunc E+y? =1. Yepes Touky (1, 1) npoBecTn xopay, AENALLYIOCHA B 3TON TOY-
Ke ronosam.
5. Ha ocu x HanTtu Touky C, paBHOyaaneHHytw oT AByx Todek A(1, 2, 3), B(-2, 1, 3).
6. Mpn KakoM yCrnoBumM NAOCKOCTb, 3aflaHHasa ypaBHeHMeM ax+by +cz+d =0, nepneHau-
KyrnsipHa nrnockocTn Xy?
7. OnpegennTb BUA noeepxHoctn XZ + yZ =0 1 cxemaTuyeckun n3obpasuTs ee.
x2 y2
8. Hantn kacaTtenbHble K annuncy ? + T =1, napannenbHble npsiMon 6x —2y —5=0.
KoHTpornbHO-u3MeputeneHblii matepuan Ne 18
1. BekTopbl B NpOCTpaHCTBE, pasroXeHue No TpemM HeKOMMIaHapHbIM BEKTOPaM.
2. [OaHbl Toukn A(-3, 2) n B(4,1). [JokasaTb, 4To oTpe3ok AB nepecekaeT oCb Y, HO

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

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

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

0T Mexay cobown 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. OnpepennTtb BUA NOBEPXHOCTU (X + 2)2 +yz =0 un cxemaTtunyecku n3obpasnTs ee.

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

8. Bektop m, nepneHaukynsapHbein K ocn Oz 1 k BekTopy a = ( 8; -15; 3 ), obpasyeT ocT-

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

KoHTponbHO-n3MeputenbHbii Matepuan Ne 19

1. BekTopHOe npousBeaeHue.
2. CocTtaBuTb YypaBHEHNE 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

y

4. Hanucatb ypaBHeHWs1 ABYX paBHbIX COMPSXEHHbIX AnameTpoB annunca T + ry =1.

5. B nnockoctn Xy Hantu Touyky D, paBHOyAaneHHyt OT Tpex OaHHbIX TOYEK

A0, 1, -1), B(-1,0,1), C(0, -1, 0).

6. [MpoBecTn NNOCKOCTb Yepes NepneHanKynsapbl, onyweHHble n3 Todkn A(—3; 2; 5) Ha
nnockoctn 4x+y—-3z+13=0 un x—-2y+z-11=0.

7. Onpegenntb BUA NOBEPXHOCTU (X + y)(y - Z) =1 u cxematuyeckn n3obpasuts ee.
8. Hanucatb ypaBHeHMe npsamMon, npoxoasien Yyepes Touky A(5, 2) Ha paccTtosHun 4

eouHuy ot Toukn B(-3, 1).
KoHTponbHO-u3meputernbHbin Matepuan Ne 20

1. CmeluaHHoe nponsBedeHue.



2. CocTtaBuTb YpaBHEHNE OKPY>XHOCTU C LLleHTPOM B Touke (-3, 4), npoxogsuien yepes
Ha4vano KkoopauHarT.

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

2 2

X . y
4. [aH annunc §+y€ =1. Hawntu ypaBHeHune rmnepbonbl, 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) Havana KoopauHarT.
6. CocTaBUTb ypaBHEHUE NITOCKOCTU, €CIIN U3BECTHbI ABE TOYKN (X, ¥;,Z) U (X ¥, Z,),
CUMMETPUYHO PacnosfioXXeHHbIE OTHOCUTENBbHO Hee.
7. OnpenenuTb BUA NoBepxHocTH X+ Z+ X> =0 1 cxemaTuyecku 13o6pasnTb ee.

2 y2

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

TOYKE Monosam.
KoHTponbHO-n3MepuTernbHbIn Matepuarn Ne 21

1. MpeobpasoBaHne CUCTEMbI KOOPAMHAT B MPOCTPaHCTBE.
2. Kakomy ycnoBuio AomKHbI yAOBNETBOPATL KO3MMULMEHTbI YpaBHEHUSI OKPYXHOCTHU

X? +y® +2ax+2by+c=0 [Ansa Toro, 4To6bl OKPYKHOCTb a) HE nepecekanach ¢ ocblo X; 6) ne-
pecekanacb C OCbl0 X B [ByX TOYkax; B) kKacanacb ocu X?

3. [aHbl ypaBHEHNA OBYX CTOPOH napannenorpamma x+y—-1=0, 3x—-y+4 =0 un To4ka
nepeceveHus ero guaroHanen (3, 3). Hantun ypaBHeHUs OBYX APYrnX CTOPOH.
2 2

y X g
4. HanTtun kacaTtenbHble K runepbone 0 —yg =1 B TOYKax nepeceveHusi ee c NPSMomn
3x—-5y=0.
5. Hana Touka A(1, 2, 3). Hantn ocHoBaHus nepneHanKynapoB, OnyLLEeHHbIX Ha Koopaun-
HaTHbIE OCU 1 KOOPAMHATHbIE MIOCKOCTH.
6. [lokasatb, 4TO NpsAMasn nepeceveHns NoCKOCTEN, 3aAaHHbIX 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 cxematnyeckun n3obpasutb
ee.
8. Hantu BepLumHy, hokyc n aupekTpucy napabonbl 8y = x* + 4x.

KoHTponbHO-n3mMeputeneHbli matepuan Ne 22

1. YpaBHeHME NOBEPXHOCTN U KPMBOW B NPOCTPaHCTBE.

2. CyuwiectByeT nv NapannenbHbli NePEHOC, NpU KOTOPOM Todka (1, 2) nepexoauT B TOYKY
(3,4), aTtouka (0, 1) —B TOYKY (-1, 0)?

3. Ha npamon 4x + 3y — 12 = 0 HanTu TOUKy, paBHOyAaneHHyto ot Todek (-1, -2) u (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 To4ek nexar:
a) B NNIOCKOCTN Xy; 6) Ha on Zz; B) B NSIOCKOCTU Yyz?
6. [MnockocTb 3agaHa ypaBHeHMEM ax +by +cz+d =0. Kakomy ycnoButo JOSmKHbI yooBne-

TBOPSATL koopauHaThl Toukn P(k, |, m), 4ToBbl Npsimas npoxoasiuas Yepesa aTy TOUKY U Hava-
no koopAuHaT, bbina nepneHanKynsipHa K NoCKOCTHU.
7. OnpenenuTs BuA noBepxHocT X~ —2Y* + 2> =0 1 cxemaTnyecku n3o6pasnTs ee.



8. Hantu BepLumHy, dokyc u aupektpucy napabonsl x =2y* —8y.

KoHTponbHO-u3MeputernbHbln MaTtepuan Ne 23

1. YpaBHeHWEe N0CKOCTN, PacCTOAHNE OT TOYKM A0 NITOCKOCTM.
2. Haiitn mogynb Bektopa a+b, ecrm a=(1,-4), b =(-4, 8).
3. CTOpOHbI TpeyronbHMKa BbipaxatoTcsl ypaBHeHUAMn X +3y—2=0, 2x+y+5=0,
3x—4 =0. Hantn ypaBHEeHUS BbICOT 3TOro TPEYrofibHUKa
2 2

y X
4. HanTn ypaBHeHUsA OBYX COMPSKEHHbIX AMaMeTpoB rmunepbosb ) _yT =1, yron mexay
KOTopbiMU paBeH 45°.
5. 3Has, YTo C = oa + fb, HanWTK COOTHOLIEHNE Mexay BekTopamu a, b u ¢, He coaep-
Xauime koappuumeHToB o 1 B.
6. [laHa Tou4ka P(k, l, m). Hantn ypaBHeHMe NnockocTn, Npoxoasilen Yyepes Havarno Ko-
opanHat O u nepneHanKynspHou Kk npsimon OP.
7. OnpegenuTtb BUA NOBEPXHOCTU X +2Xx—2°+62=4 ucxemaTniecku n3obpasuntb ee.
8. Hantn ueHTpbl NOBEPXHOCTU M3 3ada4un 7.

KoHTpOnbHO-u3MeputenbHbln Matepman Ne 24

1. YpaBHeHMS NpAMON B NPOCTPaHCTBE.
2. . Tpun BEKTOpa NMeroT o6mee Ha4yano O, a KOHUbl — B BepLUMHax TpeyronbHuka ABC.

NokasaTtb, 4YTO OA+OB+0C =0 TOoraa u Tonbko Torga, korgaa O sBRAsieTCA TOYKOW nepeceve-
HUSA MeguaH TpeyronbHUKa.

3. Uepes Touky nepeceyeHuns npsamblx X +y—6 =0, 2x—y —3 =0 npoBeCcTu NpsiMyto NnoA
yrrnom B 45° knpamon 3x—5=0.

4. NaHa napabona y? = 6x. Yepes Touky (4, 1) npoBecTu Takyo xopay, kKoTopas aenu-
nacb 6bl B 9TOM TOYKE Nnonosnam.

5. Hantn npoekuyuto Bektopa a = 10m + 2n Ha OCb, UMEIOLLYO HanpaBneHne BekTopa
b=5m-12n, rge m n n — B3aUMHO NEPNEHANKYNSPHbIE EOUHNYHbIE BEKTOPbI.

6. [okasaTb, YTO NMMOCKOCTU, 3aaHHble YpaBHEHUSIMN X+ Yy+2Z=1, 2X+y+3z=-1,
X+2Z=-1 He UMET HN OOHON ODLLIEN TOYKMN.

7. OnpenenuTb BuA nosepxHocTn y> + 2y + 2> —3x* —9x =0 u cxemaTuyecku nsobpa-
3UTb €ee.

8. Hantn ueHTp NnoBepxXHOCTU 13 3agaun 7.

KoHTpOnbHO-n3MeputenbHbln Matepman Ne 25

1. Mpsimas 1 NNOCKOCTb.

2. Halttn abconioTHyo BenmumuHy Bektopa —2a+4b , ecrm a=(3, 2), b=(0,-1).

3. [aHbl ABe BepLuHbl TpeyronbHuka A(2, 2), B(3, 0) n Touyka nepeceyeHns ero megnaH
O(3, 1). Hantu TpeTblo BepumHy C.

4. Haintn ypaBHeHuns anameTpoB napabonbl y? = 8X, COMPSKEHHbIX C XOpAaMM, HAKIOHEH-
HbIMM K HAM nog yrnom B 45°.

5. Kakon yron o6pasyoT equHNYHbIE BEKTOPbI S M t, eCrnv U3BECTHO, YTO BEKTOPbI P =S
+2t n q =5s — 4t B3aMMHO NepneHanKyrnspHbl.

6. Mpamas aBnseTca nepeceyeHneM nNnockocten 2x+y+3z=-1 x+y+z=1. YkaxuTte

Kakon-HMbyab BEKTOp, NapannenbHbIn NPSIMON.
7. OnpeaennTb BUA NOBEPXHOCT X° +6X — Y* +2y =0 1 cxemaTuyeckn u3o6pasnTs ee.



8. HanTn ueHTpbl NOBEPXHOCTU U3 3agaun 7.

KoHTpornbHO-u3MeputeneHbii matepuan Ne 26

1. annuncoua, rmnepbononapl.

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

3. Uepes Touky nepecedeHuns npsambix 2x—5y—-1=0 n x+4y—7 =0 npoBecTu NpsMYyHo,
Aensiyo 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,uto |a|=2, |b|=5 nyron (a”b)==2n/3, onpeaenutb, NpN KAaKOM 3HaAYEHUU
KoadppmumeHTa o BekTopbl p =oaa + 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. Onpenenntb BUA NOBEPXHOCTU 2x* +4x—2* =0 1 cxemaTUyECKU n3obpasutb ee.

8. HanTu LueHTpbl NOBEPXHOCTU N3 3aga4un 7.

KoHTpornbHO-u3MeputeneHbli matepuan Ne 27

1. Mapabononapl, KOHYC, LMNUHAOPLI.

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

3. Bblumcnutb koopanHaThl BEPLUMH pomba, ecrnv N3BeCTHbl YpaBHEHNS ABYX €ro CTOPOH:
2x—-5y—-1=0, 2x-5y—34 =0 v ypaBHeHne ogHOMN 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. Bblumcnntb CMHYC yrna mexay AnaroHanamu napannenorpaMmma, noCTpOeHHOro Ha gaH-

HbIX BEKTOpax a=2m+n—-p u b=m-3n+p, rge m, n u p —B3aUMHO NepPneHANKynsp-
Hble e4VHNYHbIE BEKTOPbI.
6. MokasaTb, 4TO NNockocTb ax+by+d =0 napannenbHa ocu z. Hantu pacctosiHue ocu

Z OT 3TOW NJIOCKOCTM.
7. OnpegenuTtb BMA NOBEPXHOCTU 22 +4z - y2 + 2y =0 un cxemaTnyeckn ns3obpasuts ee.
8. HanTu LueHTpbl NOBEPXHOCTU N3 3aga4un 7.

KoHTpornbHO-n3mMeputeneHblii matepuan Ne 28

1. YnpoLieHne ypaBHEHUSI NOBEPXHOCTH.

_ — —\2 =
2. [lokasaTb HepaBEHCTBO At BEKTOPOB a U b : (éb) <a*h?.
3. B npsimoyronbHOM paBHO6egpeHHOM TPeYrofibHUKE AaHbl ypaBHEHME KaTeTa Y = 2X U
cepeavHa runoteHy3bl  K(4, 2). Hantn ypaBHeHus OBYX OPYrMX €ro CTOPOH.
4, lMokasaTtb, 4TO NpsiIMasi, NnapannensHas ocu napabonsl, nepecekaeT napabony B 0gHON
TOUKE.
5. BekTop X, nepneHAuMKynspHbin Kk Bektopam a=(4;-2;-3) un b=(0;1;3), obpasyer
c ocbto Oy Tynow yron. 3Has, 4To | X | = 26, HaWUTK ero KoopanHaTbl.
6. CocTaBuTb YpaBHEHNA MNNOCKOCTEN, NapannenbHblX NIOCKOCTU ax +by +cz +d =0 wu

OTCTOALLMX OT HEE Ha pacCTosHue J.

2
7. OnpenennTs BUA MOBEPXHOCT X — 4(y —1) +2° =1 n cxemaTMYeCcKV U306pasunTh
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
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1. Knaccudmkauuns noBepxHoOCTen 2-ro nopsiaka.
2. CocTtaBuTb ypaBHEHUSA MPSMbIX, NapannenbHbIX NPSMoOn ax + by + ¢ = 0, HaxoasLWwmxcs oT
Hee Ha paccTosHUN 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 nepneHanKynspHbI, NGO paBHbI Hy-
neBoMy.
6. Hantn yrnbl, o6pasyemble NOCKOCTbIO ax +by +cz +d =0 1 ocaMn KoopauHar.

2 2
7. Onpegenutb B noBepxHoctn X° +2°+4y =0 u cxematnyeckn n3obpasuts ee.
8. MokasaTtb, 4To Nbas NnpamMas nepecekaeT KOHUYECKoe cevyeHne He boree YeM B ABYX
TOYKax.

KoHTpornbHO-u3meputeneHbii matepuan Ne 30

1. MpamonnHenHble obpasytoLme.
2. MpoBepuTb, Yto NpaAimble Y =3X—1, X—=7y=7 n X+ y—7=0 cnyxart cTopoHamu
paBHOOEApPEHHOrO TpeyronbHuKa
3. Hanbl ueHTp kBagpata C(—1, 0) u ypaBHeHne ctopoHbl X + 3y —5=0. CoctaButb
ypaBHEHNSA auaroHanen ksagpara.
2 2

X y
4, KacaTenbHble K annuncy _2+E)/_2 =1 wumetoT yrnoBon koagdpuumeHt k. Onpegnenntb

a
TOYKM KacaHus.
5. Bbluncnute nnowaab napannenorpamma, NnoCcTPOEHHOro Ha Bektopax AB=m +2n n
AD=m-3n, rae [m|=5,|n|=3n (m”n)=xn/6.
6. Hawntn yron, obpasyembiin NIIOCKOCTbIO Z = pX+Qy +| C NnOCKOCTbH0..XY.

2

7. Onpenenntb BUO NOBEPXHOCTH (x + y) +2Z =2 wncxematnyecku nsobpasutsb ee.
8. Bblpa3uTb paccTosiHue Mexay To4KaMun Yepes NonsipHble KOOPANHATLI 3TUX TOYEK.

KoHTponbHO-n3MeputernbHbin matepuan Ne 31

1. MpamonnHenHble obpasytolme ogHoNonocTHoro rmnepbonovaa (1).
2. CocTaBuTb ypaBHEHUS NPSIMOW, NapannensHon (NepneHanKynNapHOn) NPSMon
ax+by +c=0, npoxoaswien, 4epes TOUKy nepeceveHnst NPAMbIX

ax+by+c¢ =0 ax+b,y+c,=0.

3. Hantn pacctosHne mexay napannensHbiMn npsaMbiMn 3X + 4y —15=0 n 3x + 4y + 20
=0.

4. HaiiTv BepLumHy, oKyc 1 aupektpucy napabonsl 4y = x> —2x.

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

pbi yron ¢ ocbto Ox. 3Has, 4To | m | =51, HanWTK ero KoopanHaThI.



6. [Npun kakoMm ycrnoBum NoOcCKOCTb ax +by +cz +d =0 nepecekaeTr ocM X MU y Nofg pas-

HbIMK yrnamn? [Mpu Kakom yCroBMM OHa NepeceKkaeT NoA paBHbIMUM yrnaMm BCe TPU OCU X, Y U
z?

1. Oﬂpeﬂ,eﬂl/lTb B NMOBEPXHOCTU X + 4y2 + 22 =1 n cxemaTnyecku I/I306pa3I/ITb ee.

8. Hantn BHyTpeHHME yrnbl TPeYrofibHMKa, CTOPOHbI KOTOPOrO BblpaXXeHbl YPaBHEHNAMU X
-y—-3=0, x-3y—-4=0, 4x+2y+3=0.

KoHTpOnbHO-n3MeputesnbHbln Matepman Ne 32

1. MpsimonuHenHble obpasytowme runepbonuyeckoro napadononaa.

2. OokazaTtb, yTo ecnit & ¥ D — eAMHUYHbBIE HEKOMMNMHEapPHbIe BEKTOPbI, TO BEKTOPbI
a+b u a—-b oTnuyHblI OT HYNEBOro, 1 NepreHAVKYNsPHbI.

3. HanucaTb ypaBHeHME npsiMon, npoxoasiuen Yyepes Touky A(5, 2) Ha paccTosHun 4
eavHuY oT Todkn B(-3, 1).

4. Hantu BeplumHy, dokyc n aupekTpucy napabonsl X =2y* +4y.

5. 3Has aBe CTOpoHbl TpeyronbHuka AB =3p —4q u BC =p + 5q, BblYUCANTb ASNIMHY €r0

BblCOTbl CD npu yCrnioBuu, 4YTO BEKTOPbI P U ( — NEPNEHANKYNAPHbIE ApYr APYrY €ANHNYHbIE
BEKTOpPbI (OPThI).
6. Mpwn kakom ycnoBum NAOCKOCTb ax +by +cz +d =0 nepecekaeT ocu X M Yy Noja pas-

HbiMK yrnamn? [Mpun Kakom yCroBMM OHa NepeceKkaeT Noa paBHbIMKM yrnaMm BCe TPU OCU X, Y U
z?

7. OnpenennTb BUA NOBEPXHOCTU 22+ %% — 5y =0 u cxematuyecku n3obpasmuTh ee.

8. B TpeyronbHnke ABC un3BecCTHbl: 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
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1. KpyroBble ceveHust.
2. EauHUYHble BekTopbl @ 1 b oBpasytoT yron 60°. [okasaTb, 4To BekTop 2b —a
nepneHanKynapeH BeKTopy a .
3. [aHbl ypaBHEHNA OBYX CTOPOH napannenorpamma x+y—-1=0, 3x—-y+4 =0 u To4ka
nepeceyeHust ero gnaroHanen (3, 3). HanTtu ypaBHeHUA OBYX OPYTMX CTOPOH.
4. Bbluncnutb napameTp napabonbl Yy’ =2px, eCnu U3BECTHO, YTO OHa KacaeTcs NPsIMOM
X—2y+5=0.
5. Bblumcnute AnvHy guaroHanen napannenorpaMmma, NoCTPOEHHOro Ha BEKTOpax
A=5p+2q u B =p —3q, €cnm nsBectHo, uto |p |=~2, |q|=3 u (p~q)=n/4.
6. Mpun kakom ycrnoBum npsimasi, 3agaHHas ypaBHEHUSIMU B KAHOHUYeCKON dhopme, nepece-
kaeT ocb X (Y, 2)?

2
7. OnpegenuTtb BUA NOBEPXHOCTU 3y2 + (Z —1) =9 1 cxemaTnuecku n3o6pasnTs ee.
8. [okasatb, 4To TpeyronbHuk ¢ BepwunHamn A(1, 1), B(2, 3), C(5, -1) npssMOyronbHbIN.
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OuameTpanbHbie MIOCKOCTH.
Bektopbl @ +b n a—Db nepnenaukynsapHsbl. [lokasaTb, 4To ‘ﬁ‘ = ‘ b ‘

1

2

3. Ha npamon 4x + 3y — 12 = 0 HanTu TOYKy, paBHOyAaneHHyto ot Todek (-1, -2) u (1, 4).
4 YUTto npeactaBnsieT cobor reoMeTpmyeckoe MeCTO TOYEK, PACCTOSIHUS KOTOPLIX A0 ABYX
AaHHbIX NAOCKOCTEN HAXOAATCA B AaHHOM oTHowleHun. (Moropenos MMaeaV Ne23)



5. Mpn kKakoMm 3HaYeHUn KoapbdumumneHTa o BeKTopbl p = aa+bb n = 3a-—b okaxyTcs
KONNUHeapHbIMK, ecnm a U b He KoNnuHeapHbI?

6. Mpwn kakom ycnosun Npsimasi, 3agaHHas ypaBHEHUSIMWN B KAHOHUYeCcKon hopme, naparn-
nenbHa nnockoctn Xxy (yz, zx)?

7. Onpegenntb BUA NOBEPXHOCTU X+ Y — 47° =0 u cxemaTUYeCKu N306pasnTb ee.

8. Hanbl Toukn A(2, 1), B(-1, 3), C(-2, 5). Hantn nx koopanHaTbl B HOBOW CUCTEME KOOP-

AVHAT, eCnn Ha4ano KoopAMHaT nepeHeceHo (6e3 M3MeHeHMs HanpaBneHns 0cen) B TOUKY A.
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1. lMnockocTn cummeTpun.

2. Moka3saTb, YTO AN NPOU3BONMBLHOTO BEKTOpa @ M Bektopa b nepneHamkynapHoro
BEKTOPY C, BbINOMHAETCA PABEHCTBO (E AD )/\ c=Db (a‘C). (Moropenos MasaV Ne29)

3. CTOpOHbI TpeyronbHMKa BblpaxatTcs ypaBHeHnamMmM x+3y—2=0, 2x+y+5=0, 3x
—4 =0. Hantn ypaBHeHUsI BbICOT 3TOr0 TpPeyrosibH1Ka.

4. [okasaTb, YTO Npou3BeeHne pacCTOSHUI TOYKM rMnepborbl OT ee aCUMNTOT NOCTOSIHHO,
T.€. He 3aBucuT oT Touku. (Moropenos [MnaealV Nel9)

5. BekTopbl a, b, ¢ u d cBasaHbl cooTHoweHnamn a\b = c/A\d, a/\c = bAd. [okasaTb
KonnuHeapHocTb BekTopoB a—d u b —c.

6. HainTtu ycnosus napannenbHOCTU 1 NEPNeHaNKYNAPHOCTM NPSMOMN

X+by+cz+d =0
{al by+ez+d, W NAOCKOCTU ax+by +cz+d =0.

a,x+b,y+c,z+d,=0

2
7. Onpenenntb BUA NOBEPXHOCTU (X +1) —47% =1 n cxemaTnyeck n3o0bpasunTb ee.

8. OnpegenuTtb KoopanHaTthl koHUOB A 1 B oTpeska, koTopbi Toukamm P(2, 2) n Q(1, 5)
pasgernieH Ha Tpy paBHble YacTMu.
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1. MaBHble HaMNpaBneHus.

2. B nonsipHon cucteme koopauHaT AaHbl TOYKN A(lZ, gﬂ'j " 8(12, —Snj. Bbluncnutb

nonspHble KoopauHaTthl cepeauHbl oTpeska AB.

3. Uepes Touky nepeceyeHuns npsamblx X +y—6 =0, 2x—y —3 =0 npoBeCcTu NpsiMyto noa
yrnom B 45° knpsamon 3x—5=0.
4. Mapabona cuMmmeTpryHa oTHOCUTENbHO ocn OX, BepluMHa ee NoMeLlaeTcs B ToYke (-

5; 0) n Ha ocu opaMHaT OHa OTCeKaeT xopAay, AnvHa kotopon | = 12 ea. HanucaTb ypaBHeHMe
aTon napabonsil.

5. B pomb6e ABCD pgaHbl guaroHanm AC=a u BD=b. Pasnoxutb no atum ABYM Bek-
TOpaMm BCe BEKTOpbIl, COBNagatoLmne co ctopoHamm pomba: AB, BC, CD u DA.

6. Hanuncatb ypaBHeHUS NpsiMoin, NpoxogsLLen Yepes TOUKY (xo, Yo zo) 1 napannesibHou
nnockoctaMm ax+by+cz+d =0, ax+b,y+c,z+d,=0.

7. Onpegenntb BUA NOBEPXHOCTU Y — X + 7> =1 1 cxemaTyecku n3obpasuntb ee.

8. HaHbl BeplmHbl TpeyronbHuka A(2, -5), B(1, -2). C(4, 7). Hantn Touky nepeceyeHus co

ctopoHon AC BucCeKTpuChbl ero BHyTPEHHErO yrna npu BepnHe B.
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1. NHBapuaHTbl NOBEPXHOCTEMN.



2. BbluncnuTb nnowaab NpaBUbHOIO TPEYronbHKKa, ABE BEPLUMHBI KOTOpPOro cyTb A(-3,

2), B(1, 6).

3. Uepes Touky nepecedeHuns npsambix 2Xx —5y —1=0 n x+4y -7 =0 npoBecTu NpAMYIo,
AEeNALLYI0 OTpe3oK Mmexay Todkamun A(4, -3) n B(-1, 2) nononam.

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

5. [lokasaTb, YTO CyMMa BEKTOPOB, COEANHSIOLLMX LIEHTP NPaBUbHOrO TpeyronbHUKa C ero
BEPLUMHAMM, paBHa HyIrHo.

6. [okasaTtb, 4TO TpU NNOCKOCTN 7X+4y+7z+1=0, 2x-y-z2+2=0, X+2y+3z-1=0
NPOXOAAT Yepes3 OOHY MPSMYIO.

7. OnpegennTtb BUA NOBEPXHOCTU (X + 5)2 - (Z —1)2 =0 wu cxemaTunyeckn nsobpasuts ee.
8. CtopoHa pomba paBHa 510, aBe ero NPOTMBOMNOSNOXHbIE BEPLUUHBLI CYyTb TOYKN A(4,
9), C(2,1).
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1 [MpoekTuBHbIE NPOCTPaAHCTBA, aHrAaPMOHNYECKOE OTHOLLEHME.

2 Haitn npoekuuto Toukn M (XO, yo) Ha npsamytlo Ax+By+C =0. (baxsanos)

3. Hantn Touky nepeceyeHus BbicoT TpeyronbHuka A(2, 4); B(2,-1); C(-4, 3).

4 HaiiTn Takyto Touky Ha napabone y? = 12X, 4Tobbl KacaTenbHas B Heih 0Gpa3oBbiBana ¢
ocbto cummeTpum napabonsl yron B 30°.

5. 3Has BEKTOpbI, CnyXallune ctopoHamm TpeyronbHuka AB=c, BC=a, CA=Db, Hantu
BEKTOPbI, KONNMHeapHble BucceKkTpmucam yrioB 3TOro TpeyrosbHuKa.
6. CocTtaBuTb ypaBHEHME NNOCKOCTU, Npoxoasiuen Yepes Touky M(1, -4, 3) napannenbHo
MMOCKOCTU XZ.
2

7. OnpenennTtb BUA NOBEPXHOCTU (X + z) + y2 =1 wn cxemaTnyecku n3obpasnTs ee.

o T
8. B nonspHom cucteme koopamHaT AaHbl ABE CMEXHble BEPLUMHbI KBagpaTa A[lz, _Ej

" 8(3, %] OnpenenuTtb ero nnowlagb.
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1. MpumeHeHna pokanbHOro ceBoncTea runepbons (2).

2. OnpenennTtb, eCTb NN Cpean BHYTPEHHUX YINOB TpeyronbHuKa ¢ BepwmHamn A(1, 1),
B(0, 2), C(2, -1) Tynown yron.

3. HanTun Touky nepeceyeHns cepeMHHbIX NepneHankynapos TpeyronoHuka A(2, 4); B(3,-
1); C(-5, 2).

4. Bblumcnutb nnowanb YeTblipexyrornbHuka, ABe BEPLUNHbI KOTOPOro nexaTt B pokycax an-
nunca 9x? +5y2 =45, OBe Opyrve cosnagaroT C KOHLAMW ero Manou ocu.

5. Bektopbl @+b u a-b nepneHankynsapHbl. [JokasaTb, 4To | §| = ‘ 5‘.

6. Bbiuncnnte nnowanbs TpeyronbHUKa, KOTOPbIM OTCeKaeT NoCKOCTb 5X—6y+3z+120=0

OT KOOpAWMHATHOIO yrna Oxy
2

7. OnpenennTb BUA NOBEPXHOCTU 5(y - 2) 7 =5 1 cxemaTuyeckn n3o6pasuTh ee.

8. Uepes Touky M(-5; 16; 12 ) npoBefeHbl ABe NIOCKOCTU: O4HA U3 KOTOPbIX COOAEPXMUT OCb
OX, gpyragd —ocb OY. BblMucnutb yron Mexay aTMMu ABYMs MIIOCKOCTSMM.
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1. MpamonnHenHble obpasytoLme ogHOMONOCTHOroO rmnepbononaa (2).

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

3. MokasaTb, 4TO NNowaap Nboro napannenorpaMmma ¢ BepLUMHaMu B KOHLAX COMpPSKeH-
2 2
HbIX AMaMeTPOoB annunca —2+§ =1 nMeeT OOHO U1 TO Xe 3HaveHune, paBHoe 2ab. (Morope-
a
nos [naBalV Ne39)
4. dokychbl runepbonbl coBnaaatoT ¢ dokycamum annunca 9x* +25y° =225, CocTaBuTb
ypaBHeHue rmnepbonbl, ecriv ee aKCUEHTpUCUTeT ¢ = 2.
5. Onpepgenutb yron mexay Bektopamu a un b, ecnuv Bektop a + 3b nepneHaukynsipeH K
BekTopy 7a—5b, aBektop a—4b nepneHaukynapeH Kk 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 + y_ 7> =0 1 cxemaTuyeckm n3obpasuntb ee.
8. Hantn yrnbl, o6pasyemble NNOCKOCTb0 ax +by +cz +d =0 n ocamm koopauHar.

OnucaHune TexHonorum nposeaeHnd

lMpomexyTodHas aTTectauMs No gucuMnivHe npecnegyeT uenb oueHuTb paboty oby-
YalLMXCA 3a KypcC, MOMyyYeHHble 00yYaloWmMMMCa 3HaHNA, YMEHNA N YPOBEHb NPUOBpPETEHHbIX
KOMMNeTEeHUMA, UX NPOYHOCTb, pas3BUTUE TBOPYECKOro MbilNeHUs, npnobpeTeHne HaBbIKOB Ca-
MOCTOATESNTIbHON PaboTbl, YMEHME CUHTE3NPOBaTb MOSyYEHHbIE 3HaHUS U NPUMEHATb UX MpU
peLleHnn NpakTU4eckux 3agau.

3ayeT NpoBOAUTCS Ha NocrneaHeM MpakTU4eCcKOM 3aHATUKN. NIToroBas OoueHKa BbICTaBrs-
eTcd no pesynbtatam paboTbl 0Oy4alolerocs B CEMeCcTpe: YCNeLwHOoro BbiMOMHEHNSA KOHTPOb-
HbIX paboT, OTBETOB Ha TeOpeTUYECKMEe BOMPOCHI, BbIMOMTHEHUS TECTOBbLIX 3agaHuNn. B cnyyae
OLEHKMN «3a4TEHO» MO BCEM BMAAM TEKYLLEro KOHTpons, obyyawowmin nonyyaet «3avet». Ouen-
Ka «He3auyTeHO» Npu NPOBEeAEHUU TEKYLLEro KOHTPOSS BrieyeT BbIMNOfHEHME OAHOrO OOMNOSHU-
TenbHOro_NpakTU4eCcKoro 3aaHns Ha 3a4eTe No YCMOTPEHUo npenoaasaTens.

Ana oueHuBaHWs pe3ynbTaToB OOy4YeHUs Ha 3a4yeTe/aK3amMeHe UCMOoNb3yHTCS
cnegyrowve nokasaTenum:

1) 3HaHMe y4yebHOro maTepuana W BrageHue MNOHATUNHBIM annapaToM aHanuTUYeCKon
reomeTpuu;

2) yMeHUe cBsA3biBaTb TEOPUIO C MPAKTUKOMN;

3) yMeHue nnnicTpupoBaTb OTBET NpuMepamMun, haktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
4) ymeHne aHanu3aupoBaTb anrebpandeckme ypaBHEHMS MEPBOM W BTOPOM CTEMEHM Ha
NIOCKOCTU M B MNPOCTPAHCTBE, CTPOUTb COOTBETCTBYKOLIME UM JIMHUM U MOBEPXHOCTU,
onpeaenaTb BUA KPUBLIX U NMOBEPXHOCTEN BTOPOro nopsijka, AoKa3blBaTb OCHOBHblE TEOPEMbI
aHanUTU4YeCKON reoMeTpun n pelaTb NpakTUYECKNE 3aJauu;

5) BnageHve OCHOBHbIMW MeTo4aMu MCCrefoBaHuA anrebpanyeckux NIMHUN U NOBEPXHOCTEN
nepBoro M BTOPOro nopsiaka, OCHOBHbIMM MeTO4aMW AoKasaTenbCTBa TEOPEM M peLleHUus
3aja4y aHanuTU4Yeckon reomeTpuun.

KOHTpOnbHO-n3MepuTesnbHble MaTepuansl Ans NpoBeAeHUs 3k3aMeHa BKIoYaloT B cebs
TeopeTnyeckne BOMPOCHI, NO3BONAIOWNE OLEHUTb YPOBEHb MOSTyYEHHbIX 3HAHWUW U NpakTude-
CKMe 3aaHusl, NO3BOSIAIOLLME OLEHUTb CTENEHb CHOPMUPOBAHHOCTY YMEHUIN U HABLIKOB.

Mpy OuUEHMBaAHUN MCMOMb3YKTCH KONMMYECTBEHHbIE LUKanbl OLEHOK: 4-6annbHasa wana:
KOTIIMYHOY», «XOPOLUOY», «YAOBNETBOPUTENBHOY», KHEYLOBNETBOPUTESBHOY.

CooTHoLLeHWe nokasaTenen, KputepmeB 1 LWLKalbl OLeHNBaHNA pe3yribTaToB o6yqum;|:



KpVITepI/IVI OLIEHMBaHUS KOMMETEHL MM

YpoBeHb
ccopmumpo-
BaHHOCTHU
KOMMNETEHLUN

LLikana oueHokK

lMonHoe cooTBeTCTBME OTBETa OOyyaloLlerocs BCEM Mepevmc-
NeHHbIM KpuTepuam. NMpoaeMOHCTPUPOBAHO 3HAHUE OCHOBHbIX
NOHATUIA, onpeaeneHns BEKTOPHOW anrebpbl U aHanUTU4eCcKon
reoMeTpum OCHOBHbIX 3a4ay aHarnTUYeCcKOW reomeTpun, dop-
MYINUPOBKM TeopeM W MeToAdbl MX JoKasaTenbCTBa, YMeHue
aHanuanposaTb anrebpavnyeckne ypaBHEHUsI NEPBON U BTOPOM
CTENeHn Ha MNMOCKOCTU U B MPOCTPaHCTBE, CTPOUTb COOTBET-
CTBYHOLLME UM NIMHUWN N MOBEPXHOCTU, ONpeaensaTb BUA KPUBbIX U
NMOBEPXHOCTEN BTOPOro nopsaka, AokasbiBaTb OCHOBHblE TeO-
pemMbl aHanMTM4YeCcKon reomMeTpun 1 pewaTtb 3agadv, BrageHue
OCHOBHbIMW MeTOAaMuN UccrneaoBaHnsa anrebpanyeckmx NMHUM
NMoOBEPXHOCTEN MEepPBOro M BTOPOro nopsiika, OCHOBHbIMWM METO-
AaMu JokasaTtenbCTBa TeopemM W pelleHnsa 3agad aHanutuye-
CKOW reoMeTpum.

MNoBbliweH-
HbI YPOBEHb

OTnunyHo

(3a4TeHO)

OTBET Ha KOHTPOMbHO-U3MEPUTESbHBIN MaTepuan He COOTBET-
CTBYeT OA4HOMY W3 MepedvuCrieHHbIX nokasatenen, HO oby4vato-
LMIACS OaeT npaBuribHble OTBETbl Ha AOMOMHUTENbHbIE BOMNPO-
Chbl.

HegoctaTtoyHO NPOOEMOHCTPUPOBAHO yMEHME aHanu3npoBaTb
anrebpanyeckne ypaBHEHMSI MEPBON W BTOPOM CTEMEHM Ha
MNOCKOCTN U B MPOCTPAHCTBE, UMNU CTPOUTbL COOTBETCTBYIOLLUNE
UM JIMHUMM N NOBEPXHOCTU, ONPenenaTb BUA KPMBLIX N MNOBEpX-
HOCTEN BTOPOro nopsigka, AoKasbiBaTb OCHOBHblE TeOopeMmbl
aHanuUTU4eCKon reoMeTpumn Unun pelaTb 3agaun.

Wnn copepxatca otaenbHble npobensl Npy MCNoNb30BaHUN OC-
HOBHbIX METOAOB MccrenoBaHus anrebpanyeckux NIMHUA U No-
BEPXHOCTEN NepBOro U BTOPOro nopsigka, unv MetogoB goKasa-
TenbCTBa TEOPEM U pelleHns 3aday aHannTU4ecKkon reoMeTpun.

BasoBbin
YPOBEHb

XopoLwo

(3a4TeHo)

OTBET Ha KOHTPOSbHO-U3MEPUTENBHBLIN MaTepuarn He COOTBET-
cTByeT NobbiIM ABYM M3 NepedncrneHHblX nokasatenen, obyya-
IOLMNCA JaeT HenomnHble OTBETbl Ha OOMNOSIHUTENbHbIE BOMPO-
Cbl. [JeMOHCTpUpyeT 4YacCTUYHOE 3HaHWE OCHOBHbLIX MOHATUN,
onpeaeneHnin BEKTOpHOW anrebpbl U aHanNUTUYECKOW reomeT-
pUKN, OCHOBHbLIX 3aday aHanuUTU4ecKom reomeTpuun, opmynu-
POBKM TEOpPEM M MeToabl UX AoKasaTenbCTBa WU He yMmeeT
aHanuanpoBaTb anrebpanyeckne ypaBHEHUS MEPBON U BTOPOM
CTENEeHN Ha NIIOCKOCTU U B NPOCTPAHCTBE, UNKN CTPOUTb COOT-
BETCTBYHOLLME UM JIMHUU U NOBEPXHOCTU, ONPEeAEenaTb BUA Kpu-
BbIX WU MOBEPXHOCTEN BTOPOro nopsjka, JokasblBaTb OCHOBHbIE
TeopeMbl aHanNnUTU4eCcKon reoMeTpun unu pellaTb 3agayu.

Mnn nmeet He nonHoe npeactaerieHne 06 MCNOMb30BaHUMKU OC-
HOBHbIX METOAOB MCCreaoBaHus anrebpamyeckux fiMHUA U no-
BEpPXHOCTEN NepBOro M BTOPOro nopsgka, unmM mMetToaos, Aonyc-
KaeT CyLleCTBEHHble OWMNBKN Npu gokasaTenbCTBE Teopem uim
pelleHnn 3aga4y aHannTn4eckon reomeTpun.

MoporoBbii
YPOBEHb

YpoBneTsopu-
TenbHO

(3a4TeHo)

OTBET Ha KOHTPOMbHO-U3MEPUTENbBHLI MaTepuan He COOTBET-
cTByeT nobbIM TPEM U3 NnepeyncrieHHbIx nokasatenen. Obyya-
IOLLMINCA OEeMOHCTPUPYET OTPbIBOYHbIE, (dparMeHTapHble 3Ha-
HUS, JonyckaeT rpybble OWwWOKM Npu OokasaTenbCTBE TEOPEM
UNn pelleHnn 3agay aHanMTU4ecKon reoMeTpun.

HeynosneTtsopu-
TenbHO

(He 3a4yTeHo)




20.3 ®oHA OLEeHOYHbIX cpeacTB C(POPMMPOBAHHOCTM KOMMNETEHLUN CTYAEHTOB, PeKo-
MeHAyeMbIN AN NpoBeAeHUs AMarHoCTUYeCKux pabor

1.TecToBblE 320aHUA

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

a? b2 '
:\‘.‘2 y2
) @tE= 1
xZ  y?
S ErtaET b
4) y* =2px

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

X y-
Na—m=1

+2 yz_ .
2) L4l =y

x2 32
3) L+L =1
4) y* = 2px

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

X2 y?
DE—5==1
)T +L =1
x2 | y? .
3) ?'F ? = 1,
4) y? = 2px.

SA0AHUME 4. BcTaBbTe nNponyLleHHoe CrnoBo:
3nNnunNcom HasbiBaeTCA reoMeTpUYEcKoe MeCTO TOYEK MNOCKOCTH, ... pacCTOAHUIA OT KOTO-
PbIX 40 ABYX AaHHbIX TOYEK, HasblBaeMblX POKycaMu, eCTb BENUYUHA NOCTOAHHAA, Bonb-
LIas Yem paccTofHue mexay dokycamu.

OTBeT: cyMMma.

SAOAHUE 5. BcTaBbTe nponyLeHHoe CroBo:
MnepGonon HasbIBaeTCA reoMeTpUyYeckoe MeCcTo TOYEK MITOCKOCTH, ... PACCTOAHUIA OT KO-
TOpbIX A0 ABYX AAHHBIX TOYEK, Ha3biBaeMbIX hoKycamu, eCTb BEMNYMHA NOCTOAHHAS,
MeHbLUAas YeM paccTosHue Mexay dokycamu.

OTBeT: MoAynb pasHoOCTH.

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 OUPEKTPUCONA.

OTBeT: paBHo.



Pa3pen «OnemMeHTbl BEKTOPHOW anredpbly.

Ne 1. MycTb BekTOpbl a, b, ¢ 1 d TakoBbl, YTO: ‘5‘:4,‘5‘:3,‘6‘:2 ,‘H‘:l, alb,bMc,
(B,H) =120°. Torga (NpogosmkUTE yTBEPXKAEHNE) 3HAYEHNE BblpaXXeHUs (5—5)2 +(5+26)2 —b-d

1) paBHO 26—1,5/3 ;
2) paBHo 27,5;
3) paBHO —52+;3J§ X
4) paunoHarsbHo;

)

5) paBHO 4?9

6) ppaumoHanbHo.
BbibepuTe BCe NpaBunbHble BapyaHTbl MPOAOSHKEHNSA (M TONBKO UX).

Ne 2. laHa NpAMOYronbHas cuctema Koop- N avHart
OXyz M BeKTOpbl a, b, ¢ U d — CM. PUCYHOK. Mpo-
OOIMKUTE YTBEPXKAEHWE: BEKTOPHOE Npon3Bese- 1 Hue
axb S

— C

1) paBHo d ;

2) paBHO —C; 0 d_., -

3) NnepneHavKynsipHO BEKTOpaM a U b ; by Er’/] Y

4) paBHO E; -

)P - 1 D(1;1;0)

5) paBHo 0 ; _1¥

6) KOMMIaHApPHO C BeKTopamn a U b ; x

7) paBHO (5-5)-6
BbibepuTe BCe NpaBunbHble BapnaHTbl MPOSOITHKEHNS (M TONBKO UX).

Ne 3. NycTb B NpSAMOYrofibHOM CUCTEME KOOPAMHAT AaHbl BeKTOpb { 2\/_ \/_ 1}
n

:{3 1,/6 } Toraa (NpofomKMTE YTBEPXKAEHME) Yron MEXAy BEKTopamu ¢ 1 b

1) paseH arccos(—%}

2) ABNsieTCsl OCTPbIM;
3) aBngeTcs TynbiMm;

4) paBeH 2?”;

5) paseH 120°;
6) paBeH 135°;
7) paBeH —45°.
BbibepuTte BCe npaBunbHble BapmaHTbl NPOSOIMKEHMUS (M TOMNBKO UX).

Ne 4. B npsimoyronbHOM cucteme KoOopaMHaT AaHbl HEHYNEBbIE BEKTOPbI a= {xl; Yo zl} n

B= {Xz; Yss 22}. Kakne un3 I'IpI/IBe,D,éHHbIX HWXe cbopmyn ABNAKOTCA NpaBUNbHbIMU ONA HaxXoXxXae-

HWUs1 BEKTOPHOro npou3seaeHns axb atnx BektopoB? Beibepute Bce npaBunbHblie hopMyrnbl (1
TONBKO UX):



1) (N2, = Yolii 1% = 1% %Y, = X Va f
{ylzZ’Z XZ’leZ}
3) (XX Y21 12,
4) X%, + VY, +7,Z,;

X Y, z ] ]
5) |, ¥, 2|, tae i={L0;0}, j={0L0}, k={0;0:1};
]k

6) 5‘-‘5‘@03(0, rge ¢ — yron mexay Bektopamu a u b .

Ne 5. Kakne 13 crneayroumx CBOMCTB CKansipHOro NpovM3BeaeHns BEKTOPOB BePHbI? Bbibe-
puTe BCce npaBuiibHble CBOMCTBA (M TOSTbKO UX):

1) ana nboro A el n gns nobbix BEKTOPOB a n b BbINOMHEHO paBEHCTBO
(2a)-b=2(a-b);

2) ans nodbiX BEKTOPOB

D

W b BbINOMHEHO HepaBEHCTBO ‘5-5 <‘5H5‘;

3) ansa nobbix BEKTOPOB 5. n B BbINMOJIHEHO PAaBEHCTBO ‘5.6 = 5.HB‘,

D

4) ana nobbix BEKTOPOB

)
)
)
)
)
)

, b 1 ¢ BbINONHEHO paBeHCTBO (5-5)-6:(5-5)-5;
b|;

5 "\.
6) Ans NoGbIX BEKTOPOB a, b 1 C BbINOMHEHO pPaBEHCTBO (a+b) c=a-c+b-c:

ans nioodbix BEKTOPOB 5. n B BbINOJIHEHO HEPABEHCTBO ‘56 >‘

7)ecnm a-b=0,10 a=0 unmn b=0.

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

C B

S

o

A a 0

Uemy paBeH Moayrnb BEKTOPHOIO npomseeneHus axb? Boibepute npaBunbHble BapuaHTbl
oTBeTa (U TOMbKO MX):
1) sinea;

2) ‘5“5‘sina;

3) nnowaan pomba OACB;

4) ‘5“5‘00505;

5) nnowaawn TpeyronbHuka OAB;

Paspgen «AHanutuyeckag reoMeTpus Ha NJI0CKOCTUY.




Ne 1. MlycTb p N ¢ — NONsAPHbIE KOOPAUHATLI (p — MONSAPHbLIA Pagnyc, ¢ — NOMAPHLIN
yron). YpaBHEHNSAMN Kakon-nNnbo OKPY>KHOCTU ABNAOTCSA:
1) p*-10pcose = —21;

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

5) p*-8pcosp+16=0.
B oTBeTe yKkaxuTe HoMepa BCexX NMpaBUnbHbIX YTBEPXKOAEHUI, U TOMNbKO KX.

Ne 2. [laHbl ypaBHEHUS LLECTU NPSMbIX (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.
CnpaBegnuBbl yTBEPXOEHWS:
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 HomMepa BCex NpaBUsbHbIX YTBEPXKOEHWI, N TONBKO UX.

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

Torpa eé

1) pagnyc paBeH 3, a LeHTpPOM sBnsieTcs Touka (—11);

2) xopAon aABnsieTca OTPe30K C KOHUaMu B Toukax (—2;-1) u (1,-4);

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

4) pagnyc paBeH 9, a ueHTpom siBnsieTcs Touka (L-1);
5) paguyc paseH 3, a LeHTpoM gaBngeTcs 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 HoMepa BceX NpaBUSibHbIX YTBEPXKAEHUMN, N TOMBKO UX.

Ne 4. [laHo ypaBHeHue annunca 4x* +25y° =100 (cucTema KoopamHaT — NPsIMOYronbHas).
Y aToro annunca

1) Bonbluas n manasi Nofyocu paBHbl, COOTBETCTBEHHO, 25 1 4;

2) 6onbwasa n Mmanasi Noslyocu paBHbl, COOTBETCTBEHHO, 5 1 2;

3) paccTosiHne mexay hokycammn paBHO J29;

4) pacctosiHue mexay hoKycamm paBHO 2J21;
5) paccTtosiHne mexay okycamm pasHo 10;
6) KBagpaT akcueHTpucuTeTa paBeH 0,0256;



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

2 2

Ne 5. JaHo ypaBHeHue runepbonsbl :_6_% =1 (cncTema KoopaMHaT — npsiMoyroneHas). Y
aTon rmnepobonsbl
1) oencreuTenbHas U MHUMasi NMOSyoCWU paBHbl, COOTBETCTBEHHO, 4 1 3;
2) gencTBuTENbHAs U MHUMasi NOMYyOCH paBHbl, COOTBETCTBEHHO, 3 1 4;
3) oencTBuUTENbHAA N MHMMas NOSTyOCU paBHbl, COOTBETCTBEHHO, 16 1 9;
4) pencTeuTenbHas U MHUMasi MONYyoOCK paBHbl, COOTBETCTBEHHO, 9 1 16;
5) paccTosHne mexay pokycamu pasHo 10;
6) paccTosiHue mexay pokycamm paBHO 5;
7) paccTosHne mexay okycamun paBHo 25;
8) akcueHTpucuteT paseH 0,6;
9) akcueHTpucuTeT paBeH 1,25.
B oTBeTe ykaxuTe HoMepa Bcex NpaBUSibHbIX YTBEPXKOEHWUIA, N TONBKO UX.

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

napabornbl
BbibepuTe npaBunbHbIM BapyaHT oTBeTa:
1) aKCUEHTPUCUTET paBeH 1;
2) akcueHTpucuTeT paseH 0;

3) hokyc HaxoouTCs B TOYKE (0;%);
1

4) hoKyC HaxoOouTCs B TOUKE (O; >

5) pokyc HaxoguTca B Touke (0;1);
6) ocbto cummeTpum sensietca Ox;
7) ocblo cummeTpum aenaetca Oy,

8) ecTb xopAa C KOHLaMM B TOYKax (—2;4) " (\/5 2\/5)

B otBeTe YKaXXnte HomMmepa BCeX NMpaBUSibHbIX yTBepm,qumﬁ, N TOJNbKO UX.

Pasgen «AHanutmyeckas reomeTpus B NPOCTPAHCTBEY.

Ne 1. [JaHa nnockocTb 2x-5y+10z+5=0 (CMCTeMa KoopauHaT gekaptoBa). [NapannenbHa

3TOW NSIOCKOCTU UMM NEXNUT B HEN npsamaa
(a) x:y—l -4,

5 2 3
-1 z-4
6) 2=y =_2°%;
(6) 5 1 -3
() X+2_Y _z+4.
3 2 37
“)X—Z y+1 z+5.
5 4 1’
x_y+1l_z-2
(a) S5 T

Bbibepute BCce npaBunbHble BapuaHTbl NPOLOIMKEHWSI 3TOr0 YTBEPXAEHMUS (M TONbKO Takne Ba-
pUaHTbl).



X =5t
Ne 2. laHa npsmasa y=-t+1, tell . Cuctema koopanHat Oxyz — NPSMOYrosfibHas. OTou
z=2t-9

NpPSAMON NepneHanKynsipHa NOCKOCTb

(@) 2x-4y+102+1=0;

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

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

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

(8) -10x+2y-4z+3=0;

(e) -2x+4y-10z=0.
BbibepuTe BCe NpaBunbHble BapnaHTbl MPOAOIIKEHNSA 3TOr0 YTBEPXKAEHMS (M TONBbKO Takue Ba-
PUaHThbI).

Ne 3. Kakoe 13 ypaBHeHUN

(@) x-2*+y*+(z+1)*=36,

(6) x*+2y® +(z-3)* =100,

(B) x* +y*—2> =25,

(r) 2x*+2y*+222-37=0
ABNAeTcs ypaBHeHeM cdepbl? Cuctema koopamHaT Oxyz — npsiMoyronbHas. BeiGepuTte Bce
npaBusibHbl€ BapuUaHTbl OTBETA (I/I TOJ1bKO I/IX):

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

Ne 4. YTo onpepnensieT B NpsiMOYronbHON cucteme koopauHat Oxyz ypaBHeHue Y = x> ?

BbibepuTe BCe NpaBunbHble BapnaHTbl OTBETA (M TOMNBbKO UX):
1) kpyrosou napabonova;
2) napabonuyeckun LMnuHap;
3) napabony;
4) KpyroBom KOHYC;
5) noBEpXHOCTb BpaLLEHUS;
6) noBepXxHOCTb ¢ 0bpasywmumn, napannensHbiMm ocu Oz,
7) NOBEPXHOCTb C 06pasyoLwmnmMm, napannensHbeiMn ocn Oy.

Ne 5. [laH annuncoung (x 162)2 + (y;l)z +% =1 (cuctema koopamHat Oxyz — NPAMOYrofb-
Has). V3 npnBOAUMMOro HWXKe Cnmncka yTBepXXOeHUN BbibepuTe BCe NpaBUsbHbIE YTBEPXKOEHUSA
(1 TONBKO MX).

1) LleHTp AaHHOro annunconga Haxogutca B Touke (2;-10).

2) LleHTp gaHHOro annuncomnga Haxoautcs B Touke (—2;1;0).

3) LleHTp gaHHoro annuncounga Haxoamtca B Toudke (0;0;0) .

4) Y paHHoro annuncovaa aga ueHtpa: (+4;+3;+16).

) Ecnu y annuncovaa ecTb LEeHTp, TO 3TOT SNnuncoua ectb ciepa.

) MNonyocu gaHHoro annunconaa pasHbl 16, 9 n 36.
)
)
)
0

Monyocu gaHHoro annuncova paeHbl 4, 3 1 6.
Monyocwn gaHHoro annuncounga pasHbl 2, 1 1 0.
Touka (3; 1; 4) nexuT BHYTPW JaHHOro annuncouaa.

5
6
7
8
9
10) Touka (3; 1; 4) NeXuT Ha QaHHOM annMnconae.



11) Touka (3; 1; 4) nexuT BHe JaHHOro annuncouaa.

Ne 6. Kakvum He MOXeT ObITb YypaBHEHME MOBEPXHOCTMH,

N300pak€HHON Ha PUCYHKe (cuctema koopamHat Oxyz — nps-
MoyronbHas)? BeibepuTe Bce NpaBurbHbIe BapuaHTbl oTBeTa (U
TONbKO UX):
2 2 2
X z
1) —2+y—2+—2 =1,
a~ b° ¢
2 2 2
X z
2) L+l L =1
a b® ¢
2 2 2
X z
AR
2 2 2
X z
Dt e




BapuaHTtbl 0TBETOB

3a- YcrnoBue 3agaun 1 2 3 4
na-
HUsA
1 NG yz
OKcueHTprenTeT rmnepbonsbl E—EzlpaBeH 4/5 5/4 5/3 4
2 Kakve 13 4yeTbipex nnockocTemn ABNSATCS B3a-
UMHO NeprneHanKynapHbIMK:
(@) x+y-z-1=0,
(6) 2x-2y+5=0, (@) n (6) [(@) n (r) | (6) n () | (B) M ()
(B8) x+y-z-1=0,
(r) x+y-z-1=07?
3 PaccrosHvne mexay napannenbHbIMU NPAMbIMU 4 L
3x+4y=0 u 3x+4y-5=0 paBHO 5 3
4 2 2 _ _
Bonblwasg nonyock annunca 4x* +25y* =100 paB 4 25 5 5
Ha
S Kakas n3 nnockocrten
(@) 5x—-2y+3z+1=0,
(6) 5x+2y+3z+2=0,
(8) 2x-5y+5=0, (a) (6) (8) (r)
(r) 2x-5y+z+5=0
. X y-1 z-4
nepneHauKkynsapHa npsimomn g:TzT?
6 Kakue 13 nepeyvmcrieHHbIX nap NpsiMbix SABNSAOT- (a)J_(b) (a)J_(d) (b)J_(d)
Csl B3aMIMHO nepneHAuKynapHbIMn?
(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)sy=3 (&)L(F)|(c)L(f)(a)L(e)
7 | JaHbl TpM CTOPOHbI Napannenorpamma
5x-3y-14=0; 5x—-3y+8=0; 2x+y+1=0.| y=-2X 2x+y=4| y=2x-10| 2x+y=10
YKaxnte 4yeTBepTyro CTOPOHY.
8 | Yron mexay nnockocTsiMu 4x—2y+3z+7=0 w©
4x—-2y+3z+1=0 paBeH 90° 60° 30° Q°
9 PacctosiHne mexay npsiMbiMu 4x-3y+7=0 1
9 5 1 0
4x-3y+2=0 paBHO
10 3 )(2 y2
KCUEHTpUCUTET annunca 2—5+?:1 paBeH 0.8 0.5 0.9 07
11 5 6 X2 y?
KCLEHTPUCUTET runepborbl E—;:l paBeH 14 1,25 12 1,55
12 | Kakas n3 npsmbIx

X -1 z-4 X -1 z-4

(@) s=LT=-22,(6) 2-1=-22,
5 2 3 5 1 -3

(B) X*2_¥ _z+4 py X_yt+l z2-2
3 -2 3 5 =2 -2

neprneHauKynapHa niockocTn 2x -5y +10z2+5=07?

(@)

(B)

(r)




5p—2

1. [JaHbl BEKTOpbI a=(3 _9), b=(-3 6), TOrAa KOOPAMHATBLI BEKTOPA 3 pas-
HbI ...
1 (~16;33) 5 (16;-47)
5 (~46;31) 4 (-16;27)

CkansipHoe npov3BefeHne BEKTOPOB a= (_ L t) n b= (t; O) YOOBNETBOPSIET HEPABEHCTBY

a-b <1 npy geyx sHaueHusix napameTpa t, paBHbIX ...

1. 1 3. -2
2. 0 4. -3
Touka M ¢ gekapToBbIMK KOOpANHATaMU (2; 2) UMeEET NONAPHbIE KOOPAMHATLI ...
r=\/§,g0=z r=2\/§,(p=£
1. 4 3. 4
T T
N r:—2\/§,gozz . r=2, gozz
YpaBHeHue X*+y® =4y B NONSIPHbIX KOOPAMHATax MMeeT BUj ...
1 P’ =4cosg 3 p=4sing
2 p? =4sing 4 P =4cosg
Ypasretne PSIN® =D 5 nevaptosbix KoopanHaTax UMeeT BiA ...
1 X+y=b 3 X+y?=9
2. x=b 4. Y=b

Cpeam npAmbIx 0 2x+y—3=0 ly: 4x+2y-6=0 l5: 4X—2y—6=0,

ly: —4x+2y-3=0 napannenbHbIMU ABMSAOTCS ...
1. I2|/||3 3. Il|/||3

2. I3VII4 4. Il|/||2

MpsiMasi Ha NNOCKOCTU 3afaHa ypaBHEHNEM 2y —8x+11=0 Torga napannenbHbIMU K Hel
ABMAOTCSA NPSIMbIE ...

1 4x-y+5=0 3 4x+y-9=0
o 3y-12x+7=0 4 3y+12x-13=0
2, .2 _
Pagunyc okpy>XHOCTW, 3aJaHHON ypaBHEHUEM XT+y —2x+2y-7= 0, paBeH ...
1. 3 3. \/7
2. 1 4. 9
2 2
OnuHa mH1uMmown ocu runep6onbl 4x* —25y” =100 paBHa ...
1. 25 3. 10
2. 2 4. 4

ComnocTaBbTe YpaBHEHUSIM IMHUI UX HA3BaHMS
1 (x+6)+(y-2f =64 A) OKPYXHOCTb

5 X' +4y=16 B) runepbona
5 X+4y*=4 B) napaGona




2 2
X
——y—:l M) annwunc
4. 9 9
YcTaHOBUTE COOTBETCTBME MEXIY YPaBHEHNEM NMOCKOCTM M TOYKaMK, KOTOpble NexaT B 3THX
MIOCKOCTSX
1 Tx-y-2-3=0 A) (-2;0,0)
o X+2y+z-5=0 B) (0;0;0)
3 Y+z-3x+2=0 B) (L 2;2)
4 3y+2-9x=0 N (L 0;1)
0 (2,1,2)
Ecnu HopmanbHble BEKTOPbI ABYX NIOCKOCTENA ..., TO 9TU MIOCKOCTHU. ..
1. napannesnbHbl; napannenbHsbl 3. napannenbHbl; B3aUMHO
nepneHaVKynapHsbl
2. B3aMMHO MepneHAVKYNApHbI; 4. B3aUMHO NEpreHANKYIAPHbI;
B3aMMHO NepneHaNKynsApHbl napannesbHbl

TpeboBaHMs K BbINOMHEHUIO 3a4aHUN, LWKanbl U KPUTEPUM OLlEHUBAHUSA
1) TecToBbIEe 3agaHuA.

- 3aaHnga 3aKpbITOro TMNa — cpegHuin ypoBeHb CIOXHOCTU (BbIOOP OOHOro BapuaHTa OTBETAa,
BEPHO/HEBEPHO):

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

- 3afjaHua 3aKpbITOro TMna - cpeaHun YpoBEHb CIOXHOCTU (MHOXECTBEHHbLIN BbIOODP):

e 2 6anna — ykasaHbl BCe BepHble OTBEThI;

e 33 KaXOblll BEPHbIN OTBET cTaBuTCca 1 Gann, NpyM 3TOM 3a KaXabl HEBEPHbIA OTBET
BblunTaetca 1 6ann;

e 0 6annoB — He BbIOpaHO HWM O4HOr0 BEPHOro OTBETA.

- 3agaHna 3aKpbITOro TMna (Ha COOTBETCTBME):

e 2 6anna — Bce COOTBETCTBUSA ONpeaesieHbl BEPHO;

e 33 Kagoe BEpHOE COMOCTaBfiEHME CTaBUTCHA KONMYECTBO GannoB, paBHOE MaKCu-
ManbHomy (2 6anna), oeneHHoOMy Ha KONM4YecTBO MpeanaraembiX B BOMPOCE COMo-
CTaBNEHUN;

e 0 6annoB — HM 0OQHO conocTaBrieHne He BblIbpaHO BEPHO.

- 3agaHuga OTKPbLITOro Tuna (KOPOTKUN OTBET):

e 2 6anna - ykasaH BEepHbI OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.



