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.

11.04.2022 .

PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHDI
B1.0.02.02 N'eomeTpuA

1. Koo n HaumeHoOBaHMe cneunanbHOCTH:

10.05.04 NHdopmMaUNOHHO-aHaNUTUYECKNE CUCTEMbI DE30NacHOCTH .

2. Cneymnanunsauma: "AsTomMatmsaums MHGPOPMaLMOHHO-aHaNMTUYECKON AeATenbHOCTN",
«MHopmaumoHHasa 6e30nacHOCTb PUHAHCOBLIX Y AKOHOMUYECKUX CTPYKTYPY.

3. KBanudukaumua BbinyCKHUKA: cneumanucT no 3almte nHdopmMaumu.

4. dopma ob6y4YeHUA: OYHas.

5. Kachenpa, oTBevarwan 3a peanmsaumio AUCLUUNNNHDbI: Kadeapa Teopmum pyHKLNI
N reomeTpumn.

6. CocTtaBuTENM NpOrpaMmmbil:
CemeHoB E. M. — npodeccop, 3aB. kadeapomn, 4OKTOp dun3.-MaT. Hayk;
Mpsgues B. J1. — goueHT, kKaHaAnaaT uns.-MaT. HayK.

7. PekomeHpoBaHa: Hay4Ho-MeToaANYECKMM COBETOM MaTeMaTuyeckoro cdakynbTeTa
npoTokosi Ne 0500-03 ot 24.03.2022 r.

8. YyeOHbIN roa: 2022/2023. CewmecTp: 1.



9.llenu n 3apaum y4eO6HON ANCLUUNIIUHDI:
Llensimu oceoeHusi yuebHoU ducyurniuHbl S6715H0MCH:

- (hopmmpoBaHmne 6Honee MNOMHOro, No CpaBHEHWMO C HGA30BbIM LUKOSIbHBIM KYPCOM Feo-
METpUK, NOHMMaHWS NpeameTa reoMeTpum, eé Mecta B MaTemMaTuKke U €€ CBA3en C Apyrnmu
MaTeMaTUYeCKUMU JUCLIUNITMHAMMU;

- paclwmpeHne COBOKYNHOCTM YMEHMI N HABbIKOB PELLEHUSA reoMeTpuyecknx 3agad un 3a-
Aady aHanuMTU4Yeckom reomeTpum

3adayu y4yebHoU OuCyuUmnIUHBI:

- (bopMmnpoBaHMEe 3HAHUM OCHOBHbIX MOHATUMA U (PAKTOB aHaANMTUYECKON reoMeTpum Ha
NSIOCKOCTU 1 B NPOCTPAHCTBE;

- hopMmMpoBaHNE YMEHUN U HABLIKOB PELLUEHUSI OCHOBHbIX TUMOB 3a4ay aHanMTUYeCKOmn
reoMeTpun Ha NII0CKOCTU U B NPOCTPAHCTBE.

10. MecTo yyeb6HOM AncuunnuHbl B cTpyktype OlMNOI:
OucumnnuHa «F'eomeTpus» BXoguT B obs3aTenbHyo Yactb 6noka b1, rpynne y4yeb-

HbIX AUCUMNINH « PU3MKO-MaTeMaTUYECKNE HAYKN».
[ns ee ycnewHoro n3y4eHns 4oCTaTtouHO 3HaHUN U YMEHWNN, NPUOBPETEHHbBIX B CPEHEN LUKO-
ne.

OcBoeHMe aHanMTUYecKon reoMeTpun ABMSETCS OCHOBaHMEM ANS YCMELHOro OCBOEHUS
Kak ganbHenwmnx 6a3oBbiX KypcoB — anrebpbl, PyHKUMOHANBLHOrO aHanusa, auddepeHuynans-
HOW reoMeTpun, Tak U crneumanbHbIX KypcoB. NMpnobpeTeHHble 3HaAHUS Takke MOryT NoMoYb B
Hay4YHO-UccnegoBaTenbckon pabdore.

11. MnaHupyemMble pe3ynbTaTbl 0Oy4YeHUA MO AUCLUNIINHE (3HAHUSA, YMEHUS, HaBbIKW),
COOTHECEHHbIe C NMlaHMpyeMbIMU pe3ynbTaTaMU OCBOeHUs obpa3oBaTenibHOM Nporpam-
Mbl (KOMNETeHUUAMN) U UHAUKATOPaMN UX AOCTUXKEHUSA:

Kog HassaHve Koga(bl) WHankaTop(bl) MnaHvpyemble pesynbtaTtbl 0byveHus
KOMMNEeTeHunn
OrlK-3 | CnocobeH Ha oc- | OlK-3.2 | Acnonb3yeT Ma- | 3HaTb: OCHOBHbIE MOHATUS U MaTema-
HOBaHUN COBOKYI- TemaTtudeckme TUYeCcKMe MeToAbl reoMeTpum Npu pe-
HOCTM  CyLlecTBy- MeTOAbl reoMeT- | LWeHuM 3aaad npodeccrmoHansHou ae-
IoWwmMx  marematu- pUW NPU PELLIEHUN | ATENBHOCTMK;
YeCcKMx  MeToaoB 3agay npodoec-
pa3pabaTbiBaTb, CVOHanbHOW Aes- | YMeTb: Ha OCHOBaHWWN COBOKYMHOCTU
obocHoBbIBaTL U TEeNbHOCTY; CYLLECTBYHOLUMX MaTeEMaTUYECKNX Me-
peanv3oBbiBaTb TOAoB pa3pabarbiBaTb, 000OCHOBbLIBATL
npoueaypbl petue- 1 peanu3oBbiBaTb NPOLEAypbl peLle-
HUs  3agady  npo- HMSA 3agad npodpeccrMoHanbHOM aes-
deccmoHanbHom TeNbHOCTY;
OEeATENbHOCTN.
BnageTb: HaBblkaMu NpUMEHEHUa Ma-
TeMaTU4eCcKMXx MeTodOB reoMeTpumn,
npy pelwennn 3agady npodeccrmoHanb-
HOW OeATEenbHOCTH.

O61BLEM ancuunnHbI B 3a4€THbIX eAMHMUax/vyac — 4/ 144.

dopma NpOMEXYTOHYHOM aTTeCTaLMU. 3a4ET, SK3aMEH.



13. TpypoemkocTb No Buaam y4yebHon paboTbl

TpyaoéMKOCTb
Bua yuebHol paboThi Bcero Mo cemecTpam
1 cemecTp

AyOnTOpHbIE 3aHATUS 68 68

nekuum 34 34
B TOM Ymcre: npakTuyeckmne 34 34

naboparopHbi i i

e
CamocTtodarensHas pabora 40 40
B TOM 4ucCrie: KypcoBasi paboTta
(NpoekT)
dopma NpoMEXXYTOYHON
arrecTauum: 36 36
3ayem, sk3ameH — 36 yac.

WToro: 144 144

13.1. CopepxaHue AUCLUUNIIUHbBI

n/n Peanuszauuns
HaumeHoBaHwue pasfena anc-
CopepxaHue pasgena UMNAKHBI C No-
paspena auci- ANCUUNNHDI MOLLLbHO OH-
NIAVHbI -
naviH-Kypca,
QYMK*
1. NNekuunn
1.1 Cuctembl koop- | MNpeameT Kypca aHannTU4eCKon reoMmeTpun. https://edu.vsu.r
avHar. KpaTknin ncropudeckuin o63op. JekaptoBa cu- u/course/view.p
BekTopbl 1 Npsi- | cTemMa KoopAuHaT Ha NOCKOCTK, NpocTenmne hp?id=21879
Masi 3agauu, Teopema YeBbl. YpaBHEHNE NUHUK, NO- https://edu.vsu.r
NNHKUSA NSApHbIE KOOPAMHATLI, NapanenbHbIA NepeHoC. u/courselview.p
Ha MNMOCKOCTMW. KoopavHaTbl BEKTOpa, KONMNMHeapHble BEKTOPSI, hp?id=11287
pasnoXxeHue No ABYM HEKONMMHeapHbIM, cKansip-
Hoe npousBegeHue. NpeobpaszoBaHne CUCTEMBI
KoopanHaT. uBepcus. MNpumepbl Ha BbIYUCIIEHUS
obpasoB. [paAmMas Ha NNOCKOCTU KaK ypaBHEHNE
NnepBoN CTENEHM OT ABYX NEPEMEHHbIX. YpaBHe-
HWe NPAMON C YrnoBbIM KO3 duuneHToM. B3a-
UMHOE pacnonoXeHue Asyx NnpsamMblix. My4yok nps-
MbIX Ha M10CKOCTW. PaccTtosiHme Touku Ao npsi-
MOW. Yron mexay ABYMs NPAMbIMAN.
1.2 KpuBble BTOporo | KoHu4eckne cedeHns, ypaBHEHUS KOHUYECKNX https://edu.vsu.r
nopsaka CeyeHu B NONsSpHON cucteme KoopauHat. Usy- u/course/view.p
YyeHue KoHu4yeckmx cedeHmn. CeomcTea annumnca, hp?id=21879
rmnep6onbl, napabonbl. KacatenbHas K KOHUYe- https://edu.vsu.r
CKOMY ceyeHunto. dokarbHble CBOMCTBA KOHUYe- u/coursel/view.p
CKUX ceyeHun. OnTrnyeckme CBONCTBA KPUBbIX hp?id=11287
BTOpOro nopsiaka. dokanbHble CBONCTBA KOHUYe-
CKUX ceveHunin. JnameTpbl KpUBbLIX BTOPOro Mo-
psgka. Knaccudumkaumnsa KpuBbix BTOPOro nopsia-
ka. MIHBapuraHTbl KpMBbIX BTOPOro nopsigka. LleH-
TPbl KpMBbLIX BTOPOro nopsaka.
1.3 BekTopbl B BekTopbl B NPpOCTpPaHCTBE, pasrioXeHne rno Tpem https://edu.vsu.r

NPOCTPaHCTBE.

HEeKOMMJ1aHAapPHbIM BEKTOPAM. BeKTOpHOG npous-

u/course/view.p
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BeAeHne, NpUMEHeHNEe BEKTOPHOro npounseee-
Husi. CmellaHHoe npousBeaeHue. Npeobpasoea
HWe CUCTEMbI KOOpAUHAT B MPOCTPAHCTBE.

hp?id=21879
https://edu.vsu.r
u/coursel/view.p
hp?id=11287

1.4 YpaBHeHune YpaBHEHNEe NOBEPXHOCTU U KPUBOW B MPOCTPaH- https://edu.vsu.r
NOBEPXHOCTU U CcTBe. YpaBHeHME NNOCKOCTU. PacCTosiHME TOUKK u/course/view.p
KpuBOWN B Npo- 00 NSIOCKOCTW. Yron mexay AByMA nnockoctamn. | hp?id=21879
CTpaHcTBe. My4ok nnockocTen. YpaBHEHUsI NPSIMOW B NPo- https://fedu.vsu.r
CTpaHcTBe. Yron Mexay AByms npamMbiMu. [Mps- u/coursel/view.p
Masg 1 NIIOCKOCTb. hp?id=11287
1.5 lMoBepxHoCTU Annuncong, runepbonounabl. MNapabonongbl, Ko- https://edu.vsu.r
2-ro nopsigka. Hyc, uunuHapbl. MeTtog ceveHmin. Knaccudmka- u/course/view.p
LM NoBepxHoCTen BToporo nopsaaka. MHeapuaHn- | hp?id=21879
Tbl NOBepXHOCTEN. NpaAMonuHenHble obpasyto-
wue. MNMpamonuHenHble obpasyowme ogHononoc- | https://edu.vsu.r
Horo runepbonounga. NpsiMonuHeriHble ob6pasy- u/coursel/view.p
towme runepbonumyeckoro napabonouaa. Kpyro- hp?id=11287
Bble CeYeHMsi NOBEPXHOCTEN BTOPOro nopsaka.
[OwameTpanbHble nnockocTu. [nockocTn cuMmmeT-
pun. MMaBHble HanNpaBneHNs NOBEPXHOCTEN BTO-
poro nopsigka.
2. NpakTnyeckue 3aHATUA
2.1 Cuctembl koop- | [lekapToBa 1 NonsipHasi CUCTEMbI KOOpAWHAT, https://edu.vsu.r
JVHarT. npocTenLne 3agadun (pacctosiHue mexay AByMs u/course/view.p
BekTopbl 1 Npsi- | TOYKaMu, gerneHne oTpeska B 3agaHHOM oTHowe- | hp?id=21879
Masi HUK, Nnowaab TpeyronbHuKa). YpaBHeHue nuHuK, | https://fedu.vsu.r
NIMHWA Ha NA0CKO- | MONSIPHbIE KOOPAMHATbI, NapannenbHbli nepe- u/coursel/view.p
CTIn. Hoc. KoopauHaTbl BeKTOopa, KonnMHeapHble BEK- hp?id=11287
TOPbI, PasnoXeHne BeKTopa no ABYM HEKOMNSNHe-
apHbIM BEKTOpPaM, CKansipHOe Npon3BeaeHme.
MpeobpasoBaHue cuctemel koopamHat. IHBep-
cus. Mprmepsbl Ha BbluMcieHns 06pa3oB. Mpavas
Ha nnockoctu. Obwee ypaBHEHNE NPSMOMN JIMHUN
Ha NMOCKOCTU, YpaBHEHME NPSIMOW C YrNOBbIM KO-
adpPuUUneHToM, ypaBHEHME NPSAMON B OTpe3Kax.
BsanmMHoe pacnonoxeHue AByx NpambIX. [Ty4ok
NpsiMbIX Ha NIOCKOCTN. PaccTosiHne OT To4kKn Ao
NpsiMON. Yron mexay AByMsi NPAMbIMMN.
2.2 Kpusble BToporo | KpmBble BTOporo nopsaka. OkpyxHOCTb. dnnunc, | https://edu.vsu.r
nopsiaka cBovicTBa annunca. N'mnepbona, cBoMCTBa runep- | u/course/view.p
6onebl. Mapabona, ceonctea napabonkl. Kaca- hp?id=21879
TenbHas K KpBOW BTOPOro nopsagka. [uametpol https://fedu.vsu.r
KpMBbIX BTOpOro nopsigka. Knaccudgukauus Kpu- u/courselview.p
BbIX BTOPOro nopsigka. MIHBapmaHTtbl Kpusbix BTO- | hp?id=11287
poro nopsigka. LIeHTpbl KpMBbIX BTOPOro nopsiaka.
2.3 BekTopbl B BekTopbl B NpOCTpaHCTBE, pasnoXeHne no Tpem https://edu.vsu.r
NPOCTPaHCTBE. HekoMnnaHapHbIM BekTopaM. CkansipHoe npous- | u/course/view.p
BeZleHVe BEKTOPOB B NpocTpaHcTBe. BekropHoe hp?id=21879
npoussegeHue, NpUMeHeHne BEKTOPHOro npous- | https://edu.vsu.r
BeAeHus, ero ceonctea. CmelwaHHoe npounssege- | u/course/view.p
HWe 1 ero ceoncTea. [NpeobpasoBaHne cUCTEMBI hp?id=11287
KOOpAMHAT B NPOCTPaHCTBE.
24 YpaBHeHue MpymMepbl ypaBHEHNN NOBEPXHOCTEN U KpMBbLIX B | https://edu.vsu.r

NMOBEPXHOCTU U
KpMBOW B NpoO-
CTpaHcTBe.

npoctpaHcTee. ObLiee ypaBHEHNE NITOCKOCTH,
HOpMarbHbIN BEKTOP. YpaBHEHUE NSTOCKOCTY,
npoxoAsiLen Yepes Tpu 3agaHHble Tovkn. Pac-
CTOSIHME TOYKM A0 NIIOCKOCTU. YTron mMexay AByMS
nnockoctamu. MNMy4vok nnockocten. Odume u ka-

u/course/view.p
hp?id=21879
https://edu.vsu.r
u/course/view.p
hp?id=11287
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HOHMYEeCKNe ypaBHEeHUs1 NPAMON B NPOCTPAHCTBE.
MapameTpuyeckne ypaBHeHNSA NPsIMON, ypaBHe-
HUS NPSIMON, NpoxXoasiLLen Yyepes ABe 3adaHHble
TOYKW. Yron mexay ABymsi npsambiMn. MNpamasa n

NAOCKOCTb.
2.5 lMoBepxHoCTU annuncoung, runepbonoungbl. Mapabonounabl, Ko- https://edu.vsu.r
2-ro nopsigka. Hyc, uunuHapbl. MeTtog ceveHuin. Knaccudumka- u/coursel/view.p

LMsa NOBEPXHOCTEN BTOpOro nopsigka. MHeapuan- | hp?id=21879
Tbl NOBEPXHOCTEN 2-ro nopaaka. AuameTtpaneHble | https://edu.vsu.r
nnockocTu. MNrnockoctn cummeTpuun. u/coursel/view.p
hp?id=11287

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHATUIN (4acoB)
Ne HavmeHoBaHue Tembl
CamocTtoaTenbHas
n/n (pasgena) oucumnnmHel Jlexumm | MNpaktnyeckme | JlabopaTtopHble paBorta Bcero

CwncteMbl koopanHarT.

1 BekTopbl 1 npaAmas nuHus 10 10 - 6 26

Ha NyI0CKOCTU

2 KpvBble BTOporo nopsiaka 6 6 - 6 18

3 BekTopbl B NpOoCTpaHCTBE 6 6 - 6 18

4 YpaBHeHume NMOBEPXHOCTM U KpU- 6 6 i 12 o
BOW B MPOCTpaHCcTBe

5 [MoBepxHOCTM 2-r0 nopsigka 6 6 - 10 22

OK3ameH 36

Utoro: 34 34 - 40 144

14. MeTogu4yeckue yKkasaHus Ans o6y4aroLwmxcs No 0OCBOEHUI0 AUCLUMNIIUHDI

Mpy NPOXOXOEHWUM AMCUMMIIMHBbI UCMNOMb3YHTCA aKTUBHbIE U WHTEPAKTMBHbIE (POPMbI
NpoBeAEeHNs NEKUUN U NPAKTUYECKNX 3aHATUI, U OCYLLECTBNSETCS KOHTPOMb NOCeLaeMoCcTy U
BbINOJSIHEHMS BCEX BMAOB CAMOCTOSATENBHOM paboTbl. B TeueHne cemecTpa CTyaeHThbl peliatoT
3agaun, ykasaHHble npenogaBaTeneMm, K KakgoMmy 3aHaTuo. B cemectpe npoBoauTCa 2 KOH-
TpOnbHble paboTbl (HAa NPAKTUYECKNX 3AHATUAX).

B TeyeHne cemecTpa CTyAeHTbl Ha NPAKTUYECKUX 3aHATUSX pellatT UHOAMBUAYasbHble
3a[aHusi, COOTBETCTBYIOLLErO BapuaHta. BapuaHTtbl 3agaHunii MMEKTCA B METOANYECKOW NnTe-
paType 1 pasMeLlleHbl B MHTEPHETE. DTN e BapuaHTbl U METOANYECKYIO NUTepaTypy CTYAEHTbI
MOryT NoNy4nTb no e-mail.

OcBoeHve ancunnnuHbl NpegnonaraeT He TOMbKo obs3aTenbHoe nocelleHve ayamTop-
HbIX 3aHATUN (NEKUMA U MPAKTUYECKMX 3aHATUIN) U aKTUBHYKO paboTy Ha HUX, HO U PETYNSIPHYHO
CaMOCTOATENbHY y4ebHY0 AeATEeNbHOCTb B TEYEHUM CEMECTpaA: U3yYeHue, PEKOMeHOyeMOou
nuTepaTtypbl, CAMOCTOATENBHOE OCBOEHNE NOHATUIHOIO annapara, NoAroTOBKY K MPakTU4eCKnM
3aHATUAM, BbINOMHEHME UHAOMBUAYANbHbIX 3a4aHuI, NOATOTOBKY K 3a4eTy U 3K3aMeHY.

Bce BbiNonHAemble CTydeHTaMW CaMOCTOATESNbHO 3afdaHus nognexart nocrnegyolien
npoBepke npenogaBaTenemM. Pe3ynbTaTbl CaMOCTOATENbHbIX paboT 3a4MTbIBAOTCA BO BpPeEMS
3a4éTta. YcnewHoe OCBOEHWe Kypca npeanoriaraeT akTMBHOeE, TBOpYeCcKoe yvacTue CTydeHTa
nyTem nriaHoOMepHOMW, NoBceaHEBHOM paboThl.

15. NMepe4yeHb OCHOBHOM U OOMNOJIHUTENbHON NUTEPATYPbl, PECYPCOB MHTEPHET, He0bXO-
AUWMbBbIX OnA OCBOeHUA AonCcuunJiinHbI

a) OCHOBHagd nuteparypa:

Ne n/n McToYHMK

1 Mpueanoe, UeaH UeaHoeuYy. AHariumu4yeckass ceomempus : y4ebHuk / . Y. MNpusanos .—
Mocksea : JlaHb, 2007 .— 304 c. : un.
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MocmHukoe, Muxaun Muxatinoeuy (1927-2004) . AHanumu4yeckas eceomempus. Jlekyuu ro eeo-
mempuu : y4eb. nocobue. Y. 1/ M. M. lNocmHukoe .— Mockea : JlaHb, 2009 .— 414, [1] c. : un.
MuHocueeg, B. 5. Kypc mamemamuku 07151 MEXHUYECKUX 8bICWUX y4ebHbIx 3agedeHull. Yacmb
1. AHanumuydeckas eeomempusi. [1pedenbl u psadbl. PyHKUUU U NPou3800HbIe. JIuHeliHas U 8eK-
mopHasi aneebpa : / MuHocues B.b., lNywkapb E.A., 3ybkoe B.I"., Jlaxoeckuli B.A. — Mocksa :
Jlanb, 2013 .—

lMpakmuyeckoe pykosodcmeo K peweHuto 3aday o ebicwel mamemamuke. JluHelHas anzeb-
pa, sekmopHas aneebpa, aHanumu4eckasi zeomempusi, gedeHue 8 MamemMmamu4eckul aHanus,
rnpou3sodHas u ee nipunoxeHusi : / U. A. Conosses, B. B. lllegenes, A. B. Yepsskos, A. FO. Pe-
nuH .— Mockea : JlaHb, 2009 .— 319 c. : un. ;

6) gononHuTenbHasa nuTepartypa:

Ne n/n MCTOYHMK

CemeHos E.M. AHanumu4veckasi ceomempusi Ha rinockocmu / E.M.Cemeros, C.H.Ykcycoe ; Bo-

5 POHeXCcKuUl 2ocydapcmeeHHbIl yHusepcumem. — Boporex : Usadamenbckuli dom BI'Y, — 94 c.

6 Egumos H.B. Kpamkuli Kypc aHanumuyveckol eeomempuu : y4ebHuk 0ns cmyad. 8y3oe / H.B.
Egpumos .— U34. 13-e, cmep. — M. : Qusmamnum, 2005 .— 238 c. : un.

7 Egumos H.B. Kpamkuli Kypc aHanumuy4eckol eeomempuu : y4ebHuk A5 cmyd. ey3oe / H.B.

Egpumos .— U34. 13-e, cmep. — M. : Qusmamnum, 2005 .— 238 c. : un.
8 lNozopenoes A.B., l'eomempusi./ A.B.lNozopenos. - M.: Hayka, 1978. — 208 c.
Unbun B.A.. AHanumudeckas czeomempusi. /B.A. UnbuH, 3.I.T103HsIK - M.: @usmamnum, 2002. —

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

11 ModeHros I1.C. AHanumudeckas eeomempus./1.C. Moderos. - M.: N38-eo MI'Y, 1969. - 698c.
IMozopenoe, Anekcell Bacunbeeu4. AHanumudyeckasi ezeomempusi | y4ebHuk d51s1 cmyd. mam.
u ¢us. cney. sy3oe / A.B. lNozopenos .— 4-e u3d., nepepab. — M. : Hayka, 1978 .— 208 c. :
usl.

3adayHuk-npakmukym rno aHanumu4eckol eeomMempuu U ebicwel anzebpe : YdyebHoe nocobue
/1od obuw. ped. B.A. Bonkosa; fleHuHep. 2oc. yH-m um. A.A. XKOaHoea .— J1. : N130-60 JleHuHep.
yH-ma, 1986 .— 259, [1] c. : un., mabn. — 0.50.

12

B)MH(pOPMaLIMOHHbIE 3NEKTPOHHO-06pasoBaTesibHble pecypchbl (oduumanbHble pecypcbl UHTEPHET)*:
Ne n/n Pecypc

13. | www.lib.vsu.ru

14. | http:www.math.vsu.ru — ogpuyuaneHbIl calim Mmamemamuyecko2o gakynbmema BlI'Y
http:www.math.msu.ru — ogpuyuansHsit caim mexmama MY

16. NMepe4veHb y4eOHO-MeTOANYECKOro obecneyeHnsa AnNs CaMoOCTOATENIbHON paboThbl (

Ne n/n NcTOoYHMK
1 Lly6epburninep O.H. 3adayqu u ynpaxHeHusi o aHanumu4eckol eseomempuu. /
O.H.Lly6epbunnep. - Cl16.: JlaHb, 2003. — 366 c.
5 baxearnos C.B. CéopHuk 3aday rno aHanumu4veckot eceomempuu. /C.B. baxeanos, 1.C. Mode-

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

17. O6bpasoBaTenibHble TEXHONOMNU, UCNoNb3yeMble Npu peanusaumm y4ebHom gucum-
NNUHbI, BKNOYasa QUCTaHLUUOHHbIe obpa3oBaTtenbHble TexHonorun (OT, aneKTpoHHoe
oby4eHue (30), cmewaHHOe OGy4eHue):

Mpn peanusaumm ANCLMNIMHBI UCNOMb3YIOTCA cnegytowme obpasoBaTenbHble TEXHOMO-
MMK: SIOrMYEeCKoe MOCTPOEHUE OUCUMMIMHBI, YCTAHOBIIEHNE MEXNPeaMETHbIX CBsA3en, 0603Ha-
YeHne TEeOopeTMYECKOrO0 WM MPaKTMYECKOro KOMMOHEHTOB B y4ebHOM MaTtepuane, BKIHOYEHue
3M1IEMEHTOB OUCTAHUNOHHbLIX 06pa3oBaTefibHbIX TEXHOSOMMMN.

M3noxeHne y4ebHOro martepmana OCHOBAHO Ha MPWUHUMMNE CUCTEMHOCTU, NPEeMCTBEH-
HOCTM M NOCneaoBaTeNIbHOCTU U HanpaBfeHO Ha pPa3BUTUE UHTENNEKTyarnbHbIX YMEHUN, Npo-
dreccuoHarnbHbIX KOMMNEeTeHUM, (POpMUPOBaAHNE TBOPYECKOW JIMYHOCTU BbICOKOKBaANUMULMPO-
BaHHOro cneumanucra, cnocobHOro K camopasBuTUio, caMoobpasoBaHmMioo, MHHOBALWOHHOWN Ae-
ATenbHOCTU. BaxkHenwas uenb npenogasatensd — cucrematusaums 6onbworo obbema Teope-
TMYECKOro maTtepuana n obyyeHme CTyaeHTa YMEHUIO OPUEHTUPOBATLCA B 3TOM MaTtepuane.



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

PekomeHgyeTca ncnonb3oBaHue, Kak TpaguuMOHHbIX popM opraHuM3aumm nekuMoHHOro
mMaTepuana, Tak U BHEAPEHMNE TaKUX UHTEPAKTUBHbBIX TEXHOMOMMI, Kak NpobnemHas nekuus, Ko-
roa 3HaHWs BBOOATCS Kak « HEM3BECTHOE», KOTOPOe HEOBXOAMMO «OTKPbITbY.

AuncumnnmHa MoXeT peann3oBbIBaTbCA C MPUMEHEHMEM ONCTAHLMOHHbIX 06pa3oBaTenbHbIX
TEXHOSOrM1, Hanpumep, Ha NnaTopmMme «ANEKTPOHHbIN yHMBepcuTeT BIY»
(https://edu.vsu.ru/course/view.php?id=21879, https://edu.vsu.ru/course/view.php?id=11287).

18. MaTepnanbHoO-TeXHUYECKOEe obecneyvyeHme AUCLUNIIUHDbI: 10CcKa, Mell, uromMacTep, TPAIKA.

[Ana npoBeaeHnst NEKUMOHHBLIX U MPAKTUYECKNX 3aHATUN CEMMHAPCKOro Tuna, TEKyLero
KOHTPOMS U NPOMEXYTOYHOW aTTecTtaumm ucrnonb3dyeTcs yyebHaa ayauTopus: cneunanuanpo-
BaHHas mebeneb.

Ana camocTtosTenbHon paboTbl 00y4valoWmMXC — KOMMbIOTEPHLINM KNacc, OCHALEHHbIN
OPrTEXHUKON, HEOBXOAUMBLIM NMporpaMMHbiM obecnevyeHneM, SNEKTPOHHbIMU YY4EOHBIMU NOCO-
OmsiMK, 3aKoHoOaTENbHO-NPaABOBON HOPMAaTMBHOM MOUCKOBOM CUCTEMOW, MMEKLWMIA BbIXO4 B
rnobanbHyo ceTb:

Ubuntu (6ecnnatHoe n/nnm cBobogHoe Mno, NUUEH3NS:
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/vnun cBobogHoe [10, nuueHsus:
https://ru.libreoffice.org/about-us/license/ ); Lazarus (GNU Lesser General Public License
(LGPL), 6ecnnatHoe n/unun ceobogHoe MO, nuueHsus: https://www.lazarus-ide.org/index.php );
Free Pascal (GNU General Public License (GPL), 6ecnnatHoe n/vnn cesobogHoe MO, nuuen-
3us: https://www.freepascal.org/faq.html ); Python 2/3 (Python Software Foundation License
(PSFL), 6ecnnatHoe u/unn ceoboaHoe MO, nuueHsuns: https://docs.python.org/3/license.html );
46 Gimp (GNU General Public License (GPL), 6ecnnatHoe u/vnn cesobogHoe MO, nuueHauns:
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), 6ecnnatHoe u/vnn ceoboaHoe MO, nuueHaus: 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-
6oaHoe MO, nuueHsus: http://maxima.sourceforge.net/fag.html ); Denwer (6ecnnatHoe w/vunu
ceobogHoe IO, nuueHsusa: http://www.denwer.ru/fag/other.html ); 1C: lMNpegnpusatne 8 (6ec-
nnatHoe u/unn ceobogHoe MO, nuueHsus: https://v8.1c.ru/predpriyatie/questions_licence.htm );

Foxit Reader (6ecnnatHoe n/vnm cBobogHoe Mno, nMuUeH3nsa
https://www.foxitsoftware.com/pdfreader/eula.html ); Deductor Academic (Academic Free
License, oecnnaTtHoe n/vinn cBobogHoe Mno, NUUEH3NS:

https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe u/unu ceoboaHoe MO, nuueH3uns:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL), 6ec-
nnatHoe w/unn ceobogHoe IO, nuueHsusa: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla  Public License (MPL), 6ecnnatHoe w/unun cBobogHoe [10O, nuueHsus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe n/unu csobogHoe MO, nu-
ueHsus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), 6ecnnatHoe n/mnn csobogHoe Mo, NNUEH3NS:
https://www.virtualbox.org/wiki/Licensing_ FAQ ); Astra Linux Common Edition (6ecnnatHoe
n/mnn ceobogHoe MO, nuueHsms: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL (6ec-
nnatHoe w/vnn ceobogHoe [10, nuueHsna: https://www.postgresql.org/about/licence/ );
GeoGebra (6ecnnatHoe u/unu ceoboaHoe MO, nuueHsms: https://www.geogebra.org/license );
R (6ecnnaTtHoe n/vwnn cesobogHoe MO, nuueHsus: https://www.r-project.org/Licenses/ ); Wing-
101 (6ecnnaTtHoe w/vnn ceobogHoe MO, nuueHsus: https://wingware.com/license/wing101 );
Loginom  Community Edition (6ecnnatHoe w/unn  cBobogHoe 1O,  nuueHsus:
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe n/unn ceobogHoe MO, nuueH3us:
https://downloads.mysqgl.com/docs/licenses/)



https://edu.vsu.ru/course/view.php?id=21879

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMEXYTOYHOWN aTTecTaLuvi:

MopanoK OLEeHKN 0CBOeHMS obydatoWwmummcs y4ebHoro matepuana onpenenseTcs co-
AepXXaHueM crieayoLmx pasaenos AUCLUUNIIVHGI

HanmeHoBaHue pas-
Ne Komneten- WNHavkaTop(bl) JocTmxe-
Aena ancumnniunHbl OueHouHble cpeacTea
n/n ums(n) HMSA KOMNEeTeHU N
(Mogynsi)
YCTHbIN onpoc
Cuctembl koopanHar. OnK-1 MpakTnyeckune 3agaHus.
1. BekTopbl 1 npsimag OrkK-1.1 TecToBOE 3agaHue.
NNHWS Ha NOCKOCTU KoHTponbHas paboTta
YCTHbIN onpoc.
> KpuBble BTOpOro rno- OriK-1 Or1K-1.1, OlK-1.2, MpakTnyeckue 3agaHus.
) psagka OlK-1.3 TecToBOE 3agaHue.
5 | Bextopsi 8 npocTpar- OMK-1 OMMK-1.1, OMK-1.2, }/Icg'li';ngijg'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-
OrK-1.3 KoHTponbHas paboTa
CTpaHcTBe
¢ | MosepxtocTy OnK-1 OMK-1.1,0MK-L2, | Joremonpos.
2-ro nopsigka OriK-1.3 P A
n lMepeveHb BONPOCOB.
pPOMEXyTOYHasa aTTecTauus
MpakTuyeckoe 3ana-
dopmMa KOHTPOMS — 3a4eT, 9K3aMeH e

20. TunoBble oUeHO4YHbIE CpeaAcTBa U MeToAMYECKMe MaTepuanbl, onpegensirowme npo-
ueaypbl oLeHUBaHUA

20.1. TeKywWMn KOHTPOJb yCNeBaemMocTu

KoHTpornb ycneBaemocT MO AUCLUUMIIMHE OCYLLECTBRSETCS C MOMOLLbLIO CReayowmnx
OLIEHOYHbIX CPEeACTB:

Bonpocbl ycTHOro onpoca

[ekapToBbl KOOPAUHATLI, NPOCTENLLNE 3a[auu.

Teopema Yesbl.

YpaBHeHWEe NUHUKU, NONASPHbIE KOOPAUHATLI, NapannesibHbIN NepeHoc.
KoopauHaTtbl BEKTOpa, KONNMHeapHble BEKTOPLI.

PasnoxeHuve no AByM HEKOMNMHEapHbIM BEKTOPAM, CKansdpHoe npon3seneHue.
[MpsimMasa Ha NNOCKOCTU, NyHOK NPSIMbIX.

PaccTtosiHue OT TOYKM 4O NPSIMON.

lMpeobpasoBaHMe CUCTEMBI KOOPAMHAT.

MHBepcus.

10. KoHuyeckue ceyeHusi, KOHUYECKNX CEYEeHU B NOSIIPHON CUCTEME KOOPAUHAT.
11. YpaBHEHMs KOHUYECKMX CEYEHUN B AEKAPTOBOM CUCTEME KOOpAMHAT.

12.  W3y4yeHne KOHUYECKUX CEYEHUN.

13. KacaTternbHasi K KOHNHECKOMY CEYEHMUIO.

14.  ®okanbHble CBONCTBA KOHNYECKUX CEHYEHUN.

15. OnTunyeckue cBouCTBa.

16. [OuameTpsbl.

17. Knaccudmkaums KpuBbIX BTOPOro nopsiaka.

©CoNokrwNhE



18. WHBapuaHThbI.

19. UeHTpbl KpUBbLIX BTOPOro Nopsiaka.

20. [NpuMMmeHeHus dokanbHOro cBoMcTBa rmnepobonsbi.

21. BeKTOpbl B NPOCTPAHCTBE, pasrfioXeHue rno Tpem HeKoMnsiaHapHbIM BEKTOpaM.
22. BektopHoe npounsseneHue.

23. CwmeluaHHOe npounsseneHue.

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 u nnockocCTb.

29. 3Onnuncowung, rmnepbononabl.

30. Mapabononapbl, KOHYC, LUNMHAPLI.

31. YnpouieHue ypaBHEHUS NOBEPXHOCTH.

32. Knaccudmkauus noBepxHOCTEN 2-ro nopsiaka.

33. lpsamonuHeinHble obpasylowue.

34. [NpsamMonuHerHble obpasyroume ogHONONOCTHOro rmnepbonounaa 1,2.
35. TlpamonuHenHble obpasytowme runepbonmyeckoro napabonovaa.
36. KpyroBble ceyeHus.

37. [OnameTpanbHble MOCKOCTU.

38. [lnockocTn cummeTpun.

39. [naBHble HanpaBneHus.

40. WHBapuaHTbl NOBEPXHOCTEMN.

41. [lpoeKTMBHblE NPOCTPAHCTBA, aHrapMOHUYECKOE OTHOLLEHME.

MpumepHbIN NepeYeHb NPaKTU4ECKUX 3agaHnmn

1. Hantn BHyTpeHHWE yrnbl TpeyronbHWKa, CTOPOHbI KOTOPOrO BblpaXXeHbl YypaBHEHUAMU 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. CTOPOHbI TpeyronbHUKa BblpaXkaloTcs ypaBHeHnaMn x+3y—2=0, 2x+y+5=0,3x—-4 =
0. HanTtu ypaBHEHNA BbICOT 3TOr0 TpeYyrosbHuKa.

5. Ha npsamon 4x + 3y — 12 = 0 HanTu TOYKY, paBHOYyAaneHHyto oT Tovek (-1, -2) un (1, 4).

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

7. Ha npamon x + 3y =0 HanTu TOYKY, paBHOYOANEHHYIO OT Ha4Yana KoopauHaT 1 OT NPsSMon 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, npoxoasdiuen Yepes Touky A(5, 2) Ha pacctoaHun 4 egu-
HWUY OT Toukn B(-3, 1).

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

% 85 npoxogdawmx Yyepes Touky (1, —2).

12. Hantu yron mexay buccektpucamu yrnos, obpasyembix npsambiMm 3x + 4y —9 =0 u
12x+9y -8 =0.

13. HanTtun ypaBHeHne buccekTpuchbl BHELLHEro yrrna A TpeyronbHuKa ¢ BepLuMHamMmu
A(0, 0), B(3,0), C(0O, 7).



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

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

16. B npssmoyronibHOM paBHO6eLpeEHHOM TpPeyrofibHUKE AaHbl ypaBHEHME KaTeTa Yy = 2X U ce-
peaouHa rmnoteHysbl K(4, 2). HawnTu ypaBHeHWUs1 ABYX OPYrMX €ro CTOPOH.

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

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

19. B TpeyronbHnke ABC wusBecTHbl: cTopoHa AB: 4x +y — 12 =0, BbicoTa BM: 5x — 4y — —
15 =0 umBbicoTa AH: 2x + 2y — 9 = 0. HanucaTtb ypaBHeHUs ABYX APYrMX CTOPOH U TpeTben
BbICOTbI.

20. HanTtu ypaBHeEHUEe OKPYXXHOCTU, LIEHTP KOTOPOUM NeXxuT B Touke (4, 7) u KoTopas KacaeTca
npamon 3x—4y +1=0.

21. HanncaTtb ypaBHeHne KacaTenbHOW K OKpy>XHoCcTU (X + 1)2 + (y — 3)2 = 25 B Touke (3, 6).
22. HanTtu ypaBHEHUS KacaTernbHbIX K OKPY>KHOCTU X2 + y2 = 10, npoxoasawmx yepes Touky (—
5, -5).

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

25. OnpenenuTb 9KCLEHTPUCUTET 3NNnnca, ecnn oTpe3oK, COeAHSAILWUIN ero ooKyChl BUAEH
13 KOHLa Manon ocu nog NpsmbIM Yrrom.

26. Onpefenntb 3KCLUEHTPUCUTET 3ANNnnca, ecnu pacctosiHie mexay okycamm paBHO paccTo-
SHUIO MeXay KOHLaMn 6oMbLIon U Marnon ocen.

27. Onpenenntb 3KCLUEHTPUCUTET annunca, ecnu ero 6onbluas ocb BTpoe 6ornbLie Manon.

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

29. [laHa napabona y2 = 6x. Yepes Touky (4, 1) npoBecTu Takyro xopay, KoTopasa genmnacb
Obl B 3TON TOYKe nononam.

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

40. HanTn Takyto Touky Ha napabone y2 = 12x, 4Tobbl KacaTensHas 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. OnpenenuTb yron mexay Bektopamm a n b, ecnu Bektop a + 3b nepneHOuKynsapeH K
BekTopy 7a — 5b, a Bektop a—4b nepneHgukynapeH k Bektopy 7a— 2b.

AB=c, BC=a, CA=b, [ -nr11 BekTO-

43. 3Hasa BEKTOpPbI, CyxalimMe CTOpoHaMn TpeyronbHuKa
pbl, KONNMHeapHble BUccekTpucam yrioB 3TOro TPeyrosibHUKa.

44. [lokasaTb, YTO CyMMa BEKTOPOB, COEQUHSAIOLLMX LEHTP NPaBUbHOro TpeyrosibHUKa ¢ ero
BEpLUMHAMM, paBHa HyIHO.

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

46. Bektopbl a, b, ¢ n d cBsaAdaHbl cooTHoweHnsammn a/\b = c/\d, a/\c = bAd. [JokasaTb Kon-
nuHeapHocTb BekTopoB a—d mn b—c.

47. BblumcnuTb ANVHY AnaroHanen napannenorpamma, noCcTPpOeHHOro Ha Bektopax A = 5p +2q

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

48. 3Hasi ABe CTOPOHbI TPEYrosibH1Ka

AB =3p-4q n BC =p + 5q, Bbluncnntb AnuHy ero Beicotel CD npwu ycnosuu, 4To BEKTOPbI
p W q-— NepneHauKynsipHble Apyr ApYyry eOuHUYHbIE BEKTOPbI (OpThl).



49. Bektop m, nepneHaukynsapHbii Kk ocn Oz un k Bektopy a = ( 8; —15; 3 ), obpasyeT ocTpbii
yron c ocbto Ox. 3Hasq, yto | m | =51, HanTK ero KoopauHaTbl.

50. Bbluncnute nnowaab napannenorpamMmmMa, NnoCTpoeHHOro Ha Bektopax AB =m +2n n AD
=m-3n, tae |lm|=5,|n|=3un (m”*n)=n/6.

51. Bektop X, NepneHAuKynsipHbIn K Bektopam a=(4;-2;-3) n b=(0;1;3), obpasyeTc
ocbto Oy Tynown yron. 3Has, 4YTo | X | = 26, HanWTK ero KoopAnHaThbI.

52. Bbl4MCNUTb CMHYC yrna Mexay guaroHanamu napansnenorpaMmma, NoCTPOEHHOrO Ha JaHHbIX
BekTopax a=2m+n—-p u b=m-3n+p, rae m, n U p — B3aMMHO NepneHANKynApHble
eNHNYHbIE BEKTOPbI.

53. Hantu Touky, cuMmmeTpuyHyto Touke A(3; —7; 5) OTHOCUTENbBHO NAOCKOCTU 2X — By + 32
—-42=0.

54. B nyyke, onpegensemMom niockocTaMm

3xty—2z2—-6=0 n x—2y +5z — 1= 0, HaWTK NIIOCKOCTU, NepneHaNKynspHble K 3STUM OCHOB-
HbIM MIOCKOCTSAM.

55. Hepes Touky M(-5; 16; 12 ) npoBeaeHbl ABE NNOCKOCTU: O4HA U3 KOTOPbIX COAEPXKUT OCb
OX, ppyraa —ocb QY. Bblumcnutb yron mexay aTuMm ABYMS NSIOCKOCTSMMU.

56. HanncaTtb ypaBHeHne nNnockocTn, NepneHanKynapHom K niockoctn 5x -y +3z -2 =0 u ne-
pecekatoLlen ee nNo NpamMon, nexawen B nnockoctn xOy.

57. Hepes nuHuio nepeceyeHuns niockocten 4x—y+3z—-1=0 un x+5y—-z+2 =0 npose-
CTU NSIOCKOCTb, NeprneHauKynAapHyr K NAockoctn 2xXx—y + 5z -3 = 0.

58. NpoBecTn NNoCcKOCTb Yepes neprneHanKynspbl, onyweHHble 3 Todkn A(—3; 2; 5) Ha
nrockoc™ 4x+y—-3z+13=0 1 x—-2y+z-11=0.

59. CoctaButb ypaBHeHME NSIOCKOCTU, Npoxoaswen Yyeped Todkn L(0;0;1) n N(3;0;0) u
obpasytowen yron B 60° ¢ nnockocteto xOy.

60. B ny4yke, onpegensieMom nnockoctamm 2x+y—3z+2=0 n 5x+5y—-4z+ 3 =0, HanTu
ABe nepnenaukynsapHble Apyr K Apyry nioCKOCTU, N3 KOTOPbIX Of4Ha NpoxoauT Yepes Touky A( 4
;—3;1).

TecTOoBbIe 3apaHuA

Ne BapuaHTtbl oTBETOB
3a- Ycnosue 3agayn 1 2 3 4
na-
HUA
1 NG yz
OKCUeHTpucUuTeT runepbonsi T =1paBeH 4/5 5/4 5/3 4

2 Kakune 13 4yeTblpex NiocKOCTEN ABMAOTCA B3a-
WMHO NeprneHanKynapHbIMK:

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

(6) 2x—2y+5=0, (@ n (6) | (@ n () (6) n () |(8B) n (N
(B) x+y-z-1=0,
(r) x+y-z-1=07?

3 PacctogaHne mexay napannernbHbIMU NPAMbIMUA
3Xx+4y=0 KM 3x+4y-5=0 paBHO

4 | Bonbluas nonyocb annunca 4x* +25y” =100 pas-
Ha

5 Kakas n3 nnockocrten
(@) 5x-2y+3z+1=0,
(6) 5x+2y+3z+2=0,

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

nepnenankynsipHa npsiMon




6 | Kakne 13 nepeydncrieHHbIX nap npsambix ABAsOT- (a) 1 (b) (a) 1 (d) (b) 1 (d)
CSl B3aMHO NeprneHanKynsapHbIMn?

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

7 [laHbl Tpy CTOpPOHbI Napannenorpamma
5x-3y—-14=0; 5x-3y+8=0; 2x+y+1=0.| y=-2x 2x+y=4| y=2x-10| 2x+y=10
Ykaxkute HYeTBEpPTYH CTOPOHY.

8 | Yron mexay NnockoCTAMU 4x—2y+3z+7=0 MU

4x—2y+3z+1=0 paBeH 90° 60° 30° 0°
9 PacctosiHne mexay npsiMbiMu 4x-3y+7=0 ”
9 5 1 0
4x-3y+2=0 paBHO
10 3 )(2 y2
KCLUEHTpUCUTET annunca E+?_1 paBeH 0.8 0.5 09 07
"l Gonel Y 1
KcueHTpucuteT runepbonsl T paBeH 1.4 1,25 1,2 1,55
12 | Kakasa n3 npsimbix
X y-1 z-4
a) —=—F—=——,
(@) 5 2 3
X -1 z-4
® 5=1 -5
X+2 y z+4 (a) (6) (B) (r)
® 5 =% 3
X y+1 z-2
N —=-—=—1,
() 5 =2 -2

nepneHanKynsipHa nnockocTn 2x—5y+10z+5=07?

MepeyeHb 3aa4aHUN ANA KOHTPOSbHbIX paboT
1. KoHTponbHas paboTta no teme «lpsiMasa NMMHMA Ha NSTIOCKOCTUX:

BapuaHT Ne1

1. MpoBepuTb, 4Yto nMpsamble Y =3X—1, X—7y=7 n X+y—7=0 cnyxaT cTtopoHamu
paBHOOEAPEHHOro TpeyronbHuKa.

2. CocTaBuTb ypaBHeHMe NPSMOMN, Aensiieit NononamM OTPe3oK Mexay ToYKaMu A(—3; 2)
" B(5; - 2) n obpasytoulen c otpeskom AB yron BABoe Gonblien, yem ¢ ocbio OX.

3. Hantu ueHTp kpyra paguyca r =8 u kacatouieroca asyx npambix: 3X—4y+10=0 wu
3x+4y=0.

4, CocTaBuUTb ypaBHEHMSI CTOPOH pomba, 3Has [OBe MNpOTMBOMEXallMe €ero BepLUVHbI
A(—3; l), B(5; 7) v nnowaas pomba S =25 ed?.

5. CocTaBuUTb ypaBHEHUSI CTOPOH TPEYrorbHMKa, 3Has O4HY M3 ero BepLUuH A(3; —4) "

ypaBHeHus AByX BbicoT 7X—2y—-1=0 n 2Xx-7y—-6=0.

BapuaHT N2




1. 3Has ypaBHEHWA OOKOBbIX CTOPOH paBHOOEAPEHHOro TpeyrosbHUKa y=3 n
X—Y+4=0, coctaBuTb ypaBHeHWE TPETbEW CTOPOHbI, NPY YCIIOBMKU, YTO OHa MPOXOOUT Ye-
pes3 Hayano KoopauHar.

2. CocTaBuUTb YpaBHEHUSI CTOPOH TPEYrornbHWKa, 3Has [Be ero BepLUnHbI A(3; 5), B(6; 1)
1 TOYKY NepeceyeHns ero meamad M (4; O).

3. Ha ocu opavHaTt HalTu TOYKy, OAMHAKOBO yOarneHHyH OT Hayana KoopauHaTt U oT nps-
mon 3Xx—4y+12=0.

4. Haintv TOuKy, CUMMETPUYHYID TOYKe Q(—2; — 9) OTHOCUTENbBHO  MPSAMOiA
2x+5y—-38=0.

5. B tpeyronbhuke  A(-3;-1), B(L-5), C(9;3), cropoHbl AB u AC paspeneHbl B

oTHoweHun A =3, cumTas oT obuieit BepwnHbl A. poBepUTb, YTO NpPAMbIE, COEANHAILLNE
TOYKM OeneHnsa C NpoTMBONeXawmmn BepluMHamun, n meanaHa AM nepecekaloTcs B OOHOM
TOYKe

BapuaHT Ne3

2 4
1. N3 TOYKM A(6; 9) HanpasneH ny4y nog yrriom % K NpsiMon y:gx+g. Hantun

ypaBHEHME Nny4ya, OTPaKEHHOrO OT 3TOM NPSIMOA.
2. CocTaBuTb YypaBHEHWsi KaTeTOB MNPSIMOYroflbHOro TPeyrosibHUKa, nnowanb KOTOPOro
paBHa 20 en?., ecnv U3BECTHO, YTO ero rMnoTeHysa NexuT Ha ocu abcumuce, a BepLumMHa NpsiMo-

ro yrna cosnagaer ¢ Toukoit C(—1; 4).

3. [aH TpeyronbHuK A(l; 2), B(3; 7), C(5;—13). Bblumcnuts ANVHY nepneHavkyns-
pa, OMyLLIEHHOro 13 BEPLUMHLI B Ha MeauaHy, NPOBEeAEHHYI0 U3 BEPLUMHBLI A.

4, [aHbl BEpLUMHbI TpeyronbHuKa: A(—6;—3), B(—4; 3), C(9; 2). Ha BHyTpeHHei

buccekTpuce yrna A HauTh Takylo TouKy M, 4T0BbI YeTbipexyronibHUKk ABMC okasanca Tpa-
neymen.
Mpamble 3X+4y—-30=0 n 3x—4y+12=0 «kacatoTca okpyKHOCTU, paanyc KoTopoin R =

5. BbluucnuTb nrowaab YeTblpexyrofibHka, 06pasoBaHHOIO 3TUMK KacaTenbHbIMU U pagny-
camu Kpyra, NpoBeAeHHbIMM B TOYKN KacaHusl.

BapuaHT Ne4

1. CocTaBuUTb ypaBHEHWS KaTeToB NPSMOYrofibHOro paBHOGEAPEHHOro TpeyronbHUKa, 3Has
ypaBHeHMWe rvnoTeHysbl Y =3X+5 u BeplunHy npsiMoro yrna (4; —1).

2. MpoBepuTb, YTO TOYKM A(—2; - 2), B(—3; 1) , C(7; 7) n D(3; 1) cnyat BepLuu-
HaMu Tpaneuum U COCTaBUTb YpaBHEHWUSI CPEAHEN NNHUN 1 OnaroHanemn aTon Tpaneuun.

3. Ha paccTtosHun 5 eauHuL, OT TOYKK C(4; 3) NPOBECTM NPSAMYIO, OTCEKaIOLLYH paBHble
OTpeskn Ha ocax koopavHaT (18 6annos).

4. NaHbl ABe BepLUMHbI TPeYronbHUKa A(—6; 2) , B(2; - 2) ntouka H (1; 2) nepece-
YeHUs ero BbICOT. BbluMCNUTb KoopauHaThl TpeTben BepwnHbl C (22 6anna).

5. CocTaBuUTb YpaBHEHUSI CTOPOH TPEeYronbHUKa, 3Hast OJHY U3 ero BepLUuH A(—4; 2) "
ypaBHeHusi AByx meguaH: 3X—2y+2=0 n 3x+5y-12=0.

2. KoHTponbHasa pabota no Teme «BekTopHasa anrebpa n npsimasi n NNOCKOCTb B



NpPoOCTpaHCTBe»:
BAPUWAHT Nei

1. Bektopbl a, b, ¢ n d cBsasaHbl cooTHoweHnamn al\b = c/\d, a/\c = b/\d. [okasaTtb
KONMMHEeapHOCTb 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. Hantu Touky, cummeTpuyHyto Todke A(3; -7; 5) OTHOCMTENBHO MAOCKOCTU 2X - BY +
3z-42=0.

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

n

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

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

napannenbHOn NpsMon

BAPWAHT Ne2

1. Bbluncnute anvHy gnaroHanen napansnenorpammMa, NnoCTPOeHHOro Ha Bektopax A = 5p

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

2. 3Has aBe CTopOoHbI TpeyronbHnka AB =3p -4q n BC =p + 5q, BblMUCANTb ASIMHY €r0
BblCOTbl CD npw ycnosuu, 4To BEKTOPbI P U ( — NeprneHanKynsipHble Apyr Apyry eOuHUYHbIEe
BEKTOpPbI (OPThI).

3. Yepes Touky M(-5; 16; 12 ) npoBefeHbl ABE MAOCKOCTU: O4HA U3 KOTOPbIX COAEPXKUT OCb
OX, gpyrag —ocb OY. Bbluancnutb yron mexay aTumMu ABYMS MIIOCKOCTSAMM.

4. Hanucatb ypaBHeEHWe NSIOCKOCTU, NepneHANKYNSAPHOM K NIIOCKOCTM 5X -y +3z—-2=0 u
nepecekarLLen ee nNo NpaAMon, nexawen B nriockoctun xOy.
X-2 y-3 z+1

5 1

5. Yepes npsimyto NMPOBECTUN MNOCKOCTb, NePNeHANKYNAPHYHO K Moc-

KOCTHU
X+4y—-3z+7=0.
BAPMAHT Ne3

1. Bektop m, nepneHankynsapHoii Kk ocn Oz u kK Bektopy a = ( 8; —15; 3 ), obpasyeTt ocT-
pbin yron ¢ ocbto OX. 3Has, yTo | m | =51, HaWTK ero KoopauHaThI.

2. Bblumenute nnowaab napannenorpamMmma, noCcTPOEHHOro Ha Bektopax AB =m +2n n
AD=m-3n, rge |m|=5,

In]|=3unu (m~n)=xn/6.

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

4. B ny4ke, onpegensieMom nnockoctTsMn 2x +y—3z+2=0 n 5x+5y—-4z+3 =0,
HaNTW ABe NepnenauKynapHble ApYr K ApYry NAOCKOCTU, U3 KOTOPbLIX O4Ha NPOXOAUT Yepes
Touky A(4;-3;1).

Xx-3 y+1 z-2 " x-8 y-1 z-6
2 4 3 1 -2
HanucaTb ypaBHeHWe NOCKOCTU, NPOXoAsALLEen Yepes HUX.

5. MpoBepuTb, YTO NpsIMblE

nepecekarTcd, 1



BAPUWAHT N4

1. Bektop X, nepneHauKynsipHbin K Bektopam a=(4;-2;-3) nb=(0;1;3), obpasyet
c ocblo Oy Tynow yrosn. 3Has, 4To | X | = 26, HaWTW ero KOOpANHAaTHLI.

2. BblumcnnTb CUHYC yrna Mexay AvaroHansamm napannenorpamma, NoOCTPOEHHOro Ha AaH-
HbIX BEKTOpax
a=2m+n-p n b=m-3n+p, rae m, n U p — B3aMMHO NEPNeHONKYNAPHbIE OPThI.

3. Yepes ocb Oz MPOBECTH NNOCKOCTb, 0GPa3yHoLLYH C NMOCKOCTbI0 2X +Yy —/5z—7 =0

yron =n/ 3.

4. Yepes nuHuio nepeceyeHuns nnockocten 4x—-y+3z—-1=0 n x+5y—-z+2=0 npo-
BECTU MAOCKOCTb, NEePNeHAMKYNAPHYIO K MAOCKOCTN 2X —y + 5z -3 =0.

5. NMpoBecTn NNOCKOCTb Yepes nepneHauKynsapbl, onyweHHble 3 Toukn A(—3; 2; 5) Ha
NSIOCKOCTHN
4x+y—-3z2+13=0 n x—-2y+z-11=0.

OnucaHune TexHonormum npoeegeHuns

TekyLWwunm KOHTPONb NpeacTasnseT cobon NpoBEPKY YCBOEHUS y4ebHOoro matepuana Teo-
pPeTUYECKOro N NPakTUYECKOro xapakrepa, perynspHo OCYyLLECTBASEMYIO Ha KaXXOoOM npakTuye-
CKOM 3aHATUMN.

TeKkyLnn KOHTPOSb NpeaHa3Ha4vyeH asis NpoBepKu Xxoaa U kavyectsa (popMUPOBaAHNSA KOM-
neTeHuMmn, CTUMynnpoBaHunsa y4ebHomn paboTbl 00y4valoLNXCA U COBEPLUEHCTBOBAHUS METOANKN
OCBOEHUSA HOBbIX 3HaHWN. OH obecneyvmBaeTCca NPOBEAEHNEM ONMPOCOB MO TEOPETUYECKOMY Ma-
Tepwuany, BblMOHEHNEM MPAKTUYECKUX 3afaHuU, OTBETOM Ha TeCTOBble 3a[aHusl, BbINOSTHEHU-
€M KOHTPOSbHbIX paboT.

Mpn Tekywem KOHTpore ypoBeHb OCBOEHUSA y4eOHOM OUCUMNIHBI U cTeneHb chopMun-
POBaHHOCTW KOMMETEHUUN ONpeaenstoTCa OLEHKaMN «3a4TEHO» U «He3adTeHo». Cuctematumy-
HOCTb, OOBEKTMBHOCTb, apryMeHTUPOBAHHOCTb — faBHble NPUHLUMMbI, HA KOTOPbIX OCHOBAaHBbI
KOHTPOJIb U OLEHKa 3HaHMI 00yYaroLLUXCS.

TpeboBaHuWs K BbINONHEHUIO 3a4aHUN (LLUKanbl N KPUTEPUN OLLEHMBAHUS)

Mpw NnpoBeaeHUM TEKyLLIEro KOHTPOSIS yCreBaeMOCTU UCMONb3YHTCA crieayrowme
nokasarenu:
1) 3HaHWe y4ebHOro maTepvana W BnageHWe MNOHATUMHLIM annapaTtoMm AUCUMMANHBI
«eomeTpusy;
2) yMeHue CBsA3blBaTb TEOPUIO C MPAKTUKOMN;
3) yMeHune nnnicTpnpoBaTb OTBET NpMMepamMun, aktamu;
4) ymeHne aHanu3aupoBaTb anrebpandeckme ypaBHEHUS MepBOM W BTOPOM CTEMEHUM Ha
MIIOCKOCTU M B MNPOCTPAHCTBE, CTPOUTb COOTBETCTBYHOLLME UM JIMHUM U MNOBEPXHOCTH,
onpenenaTb BUA KPUBLIX U MOBEPXHOCTEN BTOPOro nopsigka, AokasbiBaTb OCHOBHbIE TEOpPEMbI
reoMeTpun 1 pellaTtb NpakTuyeckne sagayu;
5) BnageHne OCHOBHbIMM MeToA4aMu UccnefoBaHus anrebpandecknx AMHUA N NOBEPXHOCTEN
nepBoro M BTOPOro nopsiaka, OCHOBHbIMM MeTodamMu AoKa3aTenbCTBa TEOPEM U pelleHus
3ajay reomeTpumn.

Kputepuu oueHKM KoMneTeHUUN (pe3ynbTaToB OO0y4YeHUs1) Npu TeKyLuen
aTrecTtauuu:

3a4TeHo: BbINOMHEHNE MPaKTUYECKMX 3adaHuI U OTBETbI B XOA4€E ONpoca COOTBETCTBYIOT
nepeyncneHHbiM nokasartenam, obydawolwmica aaet OTBeTbl Ha OOMNOSIHUTENbHbIE BOMPOCH,



MOXeT OblTb He COBCEM MOMHble. [IeMOHCTPMPYET yMEeHNe pellatb 3a4ayn, BO3MOXHO C HEKO-
TOpbIMKU owmnbkamun. Mpn BbINOMHEHUN TECTOBOrO 3aJaHus OOSMKHO ObiTb 4aHO He meHee 60%
BEPHbIX OTBETOB. KOHTPOMbHbIE paboThbl OLEHMBAIOTCA NO NATMOANNLHONM LiKane: 0gHO peLueH-
Hoe 3agaHue cootBeTcTByeT 1 B6anny. KoHTponbHas paboTta cuMTaeTcsi yCneLwHO BbIMOSHEH-
HOR, ecnun oby4vatoLMncs Nony4nsn He meHee Tpex 6annos.

Hes3auTeHo: B xo4e onpoca oTBeTbl 00yyaroLerocs He COOTBETCTBYOT HU O4HOMY M3 Mne-
peuyncneHHblx nokasatenen. OByyaroWmics 4EMOHCTPUPYET oparMeHTapHbIe 3HaHUA U yMme-
HUA uUnn nx otcyTcTame. Npun BbINONHEHNN TECTOBOrO 3af4aHusa AaHo meHee 60% BepHbIX OTBe-
ToB. KOHTpOnbHasa paboTa oueHeHa HUXe, YeM TpeMsa bannamu.

20.2 MNMpomexyToyHaa aTrecTauus

lMpomexyToyHaa aTTecTaumsi NPOBOAUTCH B COOTBETCTBUM C [lonoxeHnem O NpoMexy-
TOMHOW aTTecTauumn obydaromxca no nporpammam Bbicllero obpasoBaHusd. [NpegHasHaveHa
ANs onpeferneHns ypoBHA OCBOEHMS Bcero obbema yy4yebHOW AMCUMNIWHBI U NPOBOAUTCH B
dopme 3ayeTa 1 aK3ameHa.

lMpomexyTovHasa atTecTaums No AUCLMNINHE OCYLLECTBNSETCH C MOMOLLbIO CreayoLwmnx
OLEHOYHbIX CpeacTB

Bonpochkl Kk 3K3amMeHy

[ekapToBbl KOOpAMHATLI, NPOCTENLLINE 3a4aun.

Teopema Yesbl.

YpaBHeHMEe NMHUK, NONAPHbIE KOOPAMHATLI, NapannesibHbIM NepeHoc.
KoopauHaTtbl BEKTOpa, KONfMHeapHble BEKTOPLI.

PasnoxeHue no gBymM HEKOSNMHEapHbIM BEKTOpaM, CKanapHoe NponsseaeHune.
Mpamas Ha NNoCcKOCTU, MYYOK MPSIMbIX.

PaccTtosHue oT ToYKn SO NPAMON.

MpeobpasoBaHne cnuctemMbl KoopamHaT.

. NHBepcu4.

10.KoHU4eckune ceveHns, KOHMYECKNX CeYEHUI B MONAPHON cucTeMe KoopauHar.
11.YpaBHEHNA KOHMYECKNX CEYEHUN B [EKapTOBOW CUCTEME KOOpAMHAT.
12.M3y4eHne KOHNYECKNX CeYEHNN.

13.KacaTenbHasi K KOHNH4ECKOMY CEYEHUIO.

14.dokanbHble CBONCTBA KOHNYECKNX CEYEHUMN.

15.0nTu4eckme cBoMCTBa.

16.0nameTpsbl.

17.Knaccudmkauus KpmBbIX BTOPOro nopsigka.

18.MHBapuaHThI.

19.LleHTpbl KpMBbLIX BTOPOro nopsaka.

20.MMpumeHeHns okanbHOro ceoncTaea runepbonsi.

21.BekTOpbl B NPOCTPaHCTBE, pasfioXeHne No TpemM HEKOMMSiaHapHbIM BEKTOpaM.
22.BeKkTopHOoe npounsseneHue.

23.CmellaHHOe npon3BeaeHme.

24.MpeobpasoBaHMe CUCTEMbBI KOOPAWHAT B NPOCTPAHCTBE.
25.YpaBHEHNE NOBEPXHOCTUN U KPUBOW B NPOCTPaHCTBE.

26.YpaBHEHNE MIOCKOCTU, PacCTOSIHME OT TOYKM 40 NIIOCKOCTM.
27.YpaBHEHUSA NPSIMOU B NMPOCTPAHCTBE.

28.IMpsamas n NnockocTb.

29.9nnuncouna, rmnepbononasbi.

30.Mapabononabl, KOHYC, UUNMHAPSI.

31.YnpouleHune ypaBHEHNSA MOBEPXHOCTN.

32.Knaccuumkaumnsa noBepxHOCTEN 2-ro nopsgka.

33.MMpamonunHenHble obpasytoue.

34.MpamonunHenHble obpasytoLlmne ogHONONOCTHOro rmnepbononga 1,2.
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35.MpamonunHenHble obpasytowme runepdbonuyeckoro napabonovaa.
36.KpyroBble ceveHus.

37.dnameTpanbHble NIoCKOCTH.

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. HekapToBbl kKOOpanHaThI. [1pocTenmne 3agadn. Teopema Yesel.
2. Mpn KakoMm ycrnoBumn OTPe30K, coeauHsowmn Todkn A(ai, b1) n B(az, b2), nepecekaet
NonoXuTesbHyto nonyocb ocn OX?

3. [aH TpeyronbHuk A(L 2), B(3; 7), C(5;-13). BbluMcnuTb ANWHY NepneHaukynspa,
ONYLLUEHHOro 13 BepwnHbl B Ha MegunaHy, NnpoBeAeHHY0 N3 BEPLUUHbI A.

4. Hanaute ypaBHeHUs CONPsKeHHbIX AMaMeTpoB annunca 4x° + 9y =36, oauH 13 KOTO-
pbIX UMeeT yrrnosoun koadduumeHT 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, cuMmMeTpuyHyto Touke A( 3;—7; 5) OTHOCUTENBLHO NOCKOCTN 2X — By +
3z-42=0.
2
7. OnpepennTtb BUA NOBEPXHOCTU (X + y) +2° =0 1 cxemaTnyecku n3obpasuntb ee.
8. OnpegenuTb yron mexay Bektopamu a n b, ecnu Bektop a + 3b nepneHaukynsipeH K

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

KoHTporbHO-n3MeputenbHbIi Matepuan Ne 2

1. YpaBHeHue nuHuu. NonspHble koopanHaThl. NapannenbHbIn nepeHoc.

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

3. CocTtaBuTb ypaBHEHNE NPAMON, AENALEN NONOam OTPE30K MeXay ToYKaMu A(—3; 2) n
B(5;-2) v obpasytoleil c oTpe3kom AB yron BpaBoe GOombllei, YeM C OCbio X.

4. Hangute ypaBHEHUS COMNPSKEHHbIX AMaMeTpoB annunca 4x° +9y? =1, 0[iuH N3 KOTOPbIX
nmeet yrnoson kodadduumneHTt k =2/3. Cpenante YyepTex.

5. BekTopbl @, b, T eauHU4HON ANUHLI 06pasytoT nonapHo yrabl 60°. HaiiTh yron mex-
Oy BekTopamu a u b -¢.

6. B nyuke, onpegensemom nrockoctaMn 3x+y —2z—-6=0 n x—2y +5z2—-1=0, Hantn
NIIOCKOCTU, NepPneHANKYNApPHbIE K STUM OCHOBHbLIM MJTOCKOCTSIM.

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

8. HanucaTb ypaBHeHWe kacaTenbHOM K OKpY>XHOCTU (X + 1)2 + (y — 3)? = 25 B Touke

(3, 6).

KoHTponbHO-n3MeputenbHbIi matepuan Ne 3

1. KoopauHaTtbl BekTopa. KonnuHeapHble BeKTOPLI. PasnoxeHne no AByM HeKonnuHeap-
HbIM BekTopaM. CkanspHoe npon3seneHune.
2. Hantn Touky, paBHOy4aneHHy OT ocen KoopAanHaT u Toukn (3, 6).



3. MokasaTb, 4TO NpsAIMasa napannensHas acumnToTe rmnepbonbl, nepecekaeT rmnepbony B
ogHomn Touke. (MNoropenos [MasalV Ne22)

4. CyLLeCTBYIOT N1 KacaTesbHble, NPOBEAEHHble K anmuncy 4x* +25y> =100 u3 Toukn A(1,
1). Ecnu ga, To HanuwuTe ux ypaBHeHusi. OTBeT obocHynTe.
5. Bektopbl @, b, T eauHunyHoi anuHbl 06pasytoT nonapHo yrnbl 60°. Haintu 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 n3obpasntb ee.
8. [lokasaTb, YUTO CyMMa BEKTOPOB, COEANHSIOLWMNX LIeHTP NPaBUbHOro TpeyronbHUKa ¢ ero
BepLUMHAMM, paBHa HyIHO.
KoHTpOnbHO-u3MeputesnbHbin Matepman Ne 4

1. Mpamas Ha nnockocTu. [Ny4vok npsamMblx. PaccTtosiHue OT TOYKM 4O NPSIMON.
2. Mpn kakom ycnoBum OTpe30kK, coeguHsaowmn Toukn A(ai, bi1) u B(az, b2), nepecekaet
oTpuuartensbHyto nonyocsk ocn OY?
3. MpoBepuTb, YTO NpsAMble Yy =3x—1, Xx—-7y=7 n x+y—-7=0 cnyxaTt CTOpOHaMWn paBHO-
©eapeHHOro TpeyronbHMKa.
4. CyLLECTBYIOT 1K KacaTerbHble, NPoBeAeHHbIe K arnuncy 4x° +25y> =100 u3 Toukn A(1,

2). Ecnv 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 n CD Obinv nepnenHgukynspHsbl.

6. Uepes Touky M(-5; 16; 12 ) npoBeneHbl ABE MIOCKOCTU: O4HA U3 KOTOPbLIX COAEPXUT OCb
OX, ppyraa —ocb OY. Bbuucnutb yron mexay aTuMmu ABYMS NIIOCKOCTSAMM.

2
7. Onpenenntb B 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 BeKTopbIl, coBnaaarwLme co ctopoHamu pomba: AB, BC, CD wu DA.

KoHTpornbHO-n3mMeputeneHbli matepuan Ne 5

1. MpeobpasoBaHune cucTeMbl KOOPAMHAT.

2. [aHbl KoopanHaThl ABYX CMEXHbIX BepwnH A n B kBagpaTta ABCD. Kak HanTu koop-
ANHaTbl OCTanbHbIX BEPLUWNH?

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

4. CyLLEeCTBYIOT N KacaTerbHble, MPOBEAeHHbIE K runepbone 4x° —25y° =100 13 TOYKU
A(5, 2). Ecnu ga, To HanuwuTe ux ypasHeHus. OTBeT obocHymTE.

5. [aHbl BekTopbl @=(2,n,3) 1 b =(3,2,-1). Mpu kakoM 3Ha4eHU! N 3TV BEKTOPbI Nep-
NeHanKynapHbl?

6. HanucaTb ypaBHeHuWe MnocKoCcTn, NepneHanKynapHOnN K NNOCKOCTn SX -y +3z—-2=0 wu
nepecekaroLLen ee nNo NpAMon, nexawen B nrnockoctn xOy.

7. Onpenenntb BUG NOBEPXHOCTH x> + Xy =0 wu cxemaTuuyeckv nsobpasmutb ee.

8. HaiiT kacaTenbHble K OKPYXXHOCTU X2 + y? + 5x = 0, neprneHauKynsapHbie K NpsamMon 4xX —

3y+7=0.



KoHTporbHO-n3MeputernbHbii Mmatepuan Ne 6

1. NHBepcu4.
2. [aHbl KoopanHaThl ABYX BepWNH A 1 B paBHOCTOPOHHEro TpeyronbHuka ABC. Kak

HaNTK KOOpPAMHATLI TPETbEN BEPLUMHBLI? PaccMoTpeTb npumep: A(O, 1), B(Z, 0). (Moropenos
MmaBal Ne21)

3. BblpasnTb paccTtosiHne mexay TodkaMu Yyepes nondpHble KoopauHaTtbl aTUX Tovek. (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.  [JaHbl Bektopbl @=(2,n,3) 1 b=(32,m). MNMprKkakux M 1 N 3TV BEKTOPbI KOMIIMHE-
apHbI?

X-2 y-3 z+1
6. Uepes npsamyio e T NMPOBECTU MAOCKOCTb, NePNeHANKYNAPHYIO K Nnoc-
Koctn X+4y—-3z+7=0.
7. OnpegenuTb BuA noBepxHoctn XY + YZ =1 u cxemaTnyecku n3obpasuth ee.
8. Hantn ypaBHeHMe OKPY>XHOCTU, LEHTP KOTOPOM NEXUT B ToYKe (4, 7) v KOTOpas KacaeT-

ca npamon 3x—4y +1=0.

KOHTpOnbHO-n3MepuTenbHbin matepuan Ne 7

1. KoHnyeckune ceyeHusi, KOHUYECKNX CEYEeHUM B MNOSIIPHON CUCTEME KOOPAUHAT.

2. HanTu koopamHaTbl TOYKM, CUMMETPUYHON TOYKE A(x, y) OTHOCUTESIbHO BUCCEKTPUCHI
nepBoro KOOPAMHATHOrO yrna.

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

4, CyLLECTBYIOT MK KacaTerbHble, NpoBeAeHHbIe K runepbone 4x* —25y° =100 U3 TOYKU

A(2,5; 1). Ecnn pga, To HanMwuTe nx ypaBHeHusi. OTBeT 06OCHyNTE.
5. Hanbl Toukn A(1, 3, 2), B(O, -2, 4), C(2, 1, 0). Hantn Touky D(X, Y, z), npu ycnosum,

yto AB+CD =0.

6. Yepes ocb Oz npoBecTU NNOCKOCTb, 06pa3yoLLyHO C MIOCKOCTbIO 2X + Y —5z-7=0
yron =n/ 3.

7. Onpenenutb BUO NOBEPXHOCTU XY = YZ 1 cxemaTuU4ecku n3obpasunts ee.

8. B ny4ke, onpegensaemMom nnockoctTsaMn 3x+y—2z—6=0 n x—2y +5z—-1=0, HanuTu

NOCKOCTU, nepneHankKyndapHbie K 3STUM OCHOBHbIM MJTOCKOCTAM.

KoHTponbHO-n3MeputernbHbin Matepuarn Ne 8

1. YpaBHEHNS KOHUYECKUX CeYeHU B IEKapTOBOM CUCTEME KOOPANHAT.

2. Kakomy ycnoButo A0SKHbI YOOBETBOPATE KOOPAUHATLI BEPLUMH TpeyronbHuka ABC
Ans Toro, 4Todbl yron A 6bin 6onbwe yrna B?

3. Onpegenutb, NpU Kaknx 3Ha4yeHMsaxX m u n ase npsmble mx+8y+n=0, 2x+my-1=0
1) napanneneHbl; 2) coBnagatoT; 3) NnepneHanKynsipHbl.

4. HanTu ypaBHeHnEe OKPY>XHOCTU, LEHTP KOTOPOM NeXnT B Touke (4, 7) n KoTopasi kacaeT-

ca npamon 3x—4y +1=0.
5. Hanbl Toukn A(2, 3, 2), B(O, 2,4), C(4,1,0). Hantu Touky D(X, Y, z), ecnv BEKTOpbI
AB n CD paBHbl.



6. Uepes nnHuto nepeceveHuns nnockocten 4x—-y+3z—1=0 mn x+5y—-z+2=0 npo-
BECTW NIIOCKOCTb, NepneHaNKYNAPHYH0 K NANockocTn 2x —y + 5z -3 = 0.

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

8. Uepes Touky nepecedeHus npsamblix X +y—6 =0, 2x—y—3 =0 npoBecTn Npsimyto nos
yrnom B 45° Kk npamon 3x —5=0.

KoHTponbHO-n3MeputernbHbii matepuan Ne 9
1. N3yyeHne KOHMYECKNX ceyeHun.

2. HaHbl Tpy BepLumHbl Nnapannenorpamma ABCD: A(1, 0), B(2, 3), C(3, 2). HanTtun koop-
AVHaTbl YeTBepPTOM BepLUUHbI D 1 TOYKM nepeceyeHnst amaroHanen.

3. HaHbl ABe npoTuBONonoxHble BepLinHbl kBagpata A(-1, 3) n C(6, 2). Coctasutb ypas-
HEHWNS ero CTOPOH.

4. HanucaTb ypaBHeHMe KacaTenbHOW K OKpY)XXHOCTK (X + 1)? + (y — 3)2 =25 B Touke (3, 6).
5. Mpw napannensHom nepeHoce Touka A(2, 1, -1) nepexogut B Touky B(1, -1, 0). B ka-
KYt0 TOYKY NepexoauT Havyano koopauHat?

6. [MpoBecTM NNOCKOCTb Yepea NepneHaMKYnsapbl, onyweHHble 3 Toukn A(— 3; 2; 5) Ha
nIockoctT™m 4x+y—-3z+13=0un x—-2y+z-11=0.

7. Onpenenntb BUA NOBEPXHOCTU (X + y) . ( y + Z) =1 un cxematuyeckn n3obpasuThs ee.

8. HaltTn kacaTenbHble K OKPY)XHOCTM X2 + y? = 13, napannesnbHble npsMoii 4x + 6y — 5 =
0.

KoHTpornbHO-u3meputeneHblii matepuan Ne 10

1. KacaTenbHas K KOHN4ECKOMY CEYEHUIO.

2. Mpu KakoM ycroBumn OTPe30K, coeauHsowmn Todkn A(ai, b1) n B(az, b2), nepecekaet
NonoXuTesibHyto nonyocb ocn OY?

3. CocTaBuTtb ypaBHeHne NpsiMon, ecnu Todka P(2, 3) cnyXuT OCHOBaHMEM nepneHauky-
nsipa, OnNyLeHHOro U3 Havyana KoopauHaT Ha 3Ty NPsSMYIHO.

4. HaiiTn ypaBHeHUs1 KacaTenbHbIX K OKPYXXHOCTU X2 + y2 = 10, NpoXoAsLUmX Yepe3 TOUKy
(-5, -5).

5. Hanbl Toukm (1, 2, 3), (0, -1, 2), (1, 0, -3). Hantn To4Kn, CUMMETPUYHbIE SaHHBIM OTHO-
CUTENbHO Ha4ana KoopauHar.

6. HanucaTb ypaBHeHuMe NnocKoCcTn, NepneHanKynapHOn K NNOCKOCTn SX -y +3z—-2=0 u
nepecekaroLLen ee nNo NpAMon, nexawien B nrnockoctn xOy.

7. OnpenennTtb BUA NOBEPXHOCTU X+ Y + 7 =0 u cxemaTuyecky n3obpasuntb ee.

8. Ha npsmon 4x + 3y — 12 = 0 HanTu TOYKy, paBHOYAANEHHY0 OT Touek (-1, —2) u

1, 4).

KoHTpOrbHO-n3MeputernbHbin Mmatepuan Ne 11

dokarnbHble CBOMCTBA KOHNYECKUX CEYEHUN.

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

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

HaiiTn kacaTenbHble K OKPY)XXHOCTU X? + y2 = 13, napannenbHble npsMon 4x + 6y — 5 =

ok whNhPE

Aaunbl Toukm (1, 2, 3), (0, -1, 2), (1, 0, -3). Hantu To4kn, CUMMETPUYHbIE AAHHBLIM OTHO-
CUTENbHO KOOPAMHATHBIX NIIOCKOCTEMN.

6. CocTaButb ypaBHeHne nnockocTtu, npoxogswen yepes Todkm L(0;0;1) u N(3;0;0)
n obpasytowen yron B 60° ¢ nnockoctbio XxOy.



2 2
7. Onpepenuts BuA noBepxHocTn (X+Y) +(Xx—Yy) =1 u cxematnuecku nsobpasuts

ee.
8. OnpenenuTb 3KCLEHTPUCUTET 3NNunca, ecnv oTpe3oK, COeAMHSIOLLNIA ero OoKyChl, BU-
A€EH 13 KoHLa Marnon ocu noAa npsiMbIM YrioMm.

KoHTpornbHO-u3mMeputenbHbii matepuan Ne 12

1. OnTu4yeckne cBOMCTBA.
2. HokasaTtb, yto Toukmn (1, 1), (2, 3), (0, 4), (-1, 2) aBnarTCA BepLUIMHAMU NPSAMOYroSib-
HUKa.
3. Mpw Kakom ycrnoBumn ans NpsiMbIX ax + by =0, aX+by=0 ocb x saBnsertcs buccek-
Tpucon obpasoBaHHbIX nmm yrnoe? (Moropenos [Masalll Ne30)
4, HaiiTn kacaTenbHble K OKPYXXHOCTU X2 + Y2 + 5x = 0, nepneHauKynsipHble K NpsiMon 4x —
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 nyiockoctamun 2xX +y—3z2+2=0 n 5x+5y—-4z+3 =0,
HaWTN OBe NepneHauKynapHble ApYr K ApYry NAOCKOCTU, U3 KOTOPbLIX O4Ha NPOXOAUT Yyepes TouY-
Ky
A4 ;-3;1).

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

nepeceyeHuns ero gnaroHanen (3, 3). Hantu ypaBHEHUSA OBYX OPYINX CTOPOH.

KoHTpornbHO-u3mMeputeneHblii matepuan Ne 13

1. AvameTpbl.

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

3. lMokasaTtb, 4TO NpsiIMble, 3aaBaeMble ypaBHEHUSAMM

ax+by+c=0, ax-by+c=0 (b # O), PacnonoxeHbl CUMMETPUYHO OTHOCUTESBHO Ha4vana Ko-
opauHart. (Moropenos [Mmasalll Ne20)

4, Onpenenutb 3KCLEHTPUCUTET ANNNMCa, ECNN OTPE30K, COEANHSAOLLNIA ero oKyCbl BU-
[AEH 13 KOoHLa Marnown ocu nog npsiMbIM Yriom.
5. [aHbl KoopauHaThl TPEX BepwnH napannenorpamma ABCD c BepwmHammn Toudkax A(2,

3, 2), B(0, 2,4), C(4,1,0). Hantn koopauHaTbl YeTBEPTOMN BEpwMHbl D 1 Toukm E nepece-
YyeHust gnaroHanemn.

6.  Yepesocb Oz MPOBECTU NMOCKOCTb, 06Pa3YIoLLYIO C MIOCKOCThIO
2x+y—~/52—-7=0 yron n/3.
2
7. OnpepenuTb BuA nosepxHocT (X +2) + Y’ =4 1 cxemaTuuecku n3obpasuTb ee.
8.  OnpenenuTb 3KCLEHTPUCUTET SMNNMCA, ECIM PACCTOSIHUE Mexy doKycamu paBHO pac-

CTOSHMIO MeXAyY KOHUamu B60onbLLIOW N Manon Ocen.
KoHTponbHO-n3MeputenbHbin Matepuan Ne 14
1. Knaccudumkaums KpyMBbIX BTOPOro nopsiaka.

2. Kakomy ycnoButo OomMKHbI YAOBNETBOPATL KOOPAUHATLI BEPLUMH TpeyronbHuka ABC,
4YTO6bl OH ObINT NPAMOYrOfbHbLIM C NPSAMbIM yriioM npu BepwmHe C.



3. Haitu kacatenbHble K OKPY)KHOCTU  X° + y* + 2ax + 2by = 0, napannenbHbie KOOpANHaT-
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, uto |p|=v2, |q|=3 u (p~q)=n/4.
KoHTpOnbHO-n3MeputernbHbin Matepman Ne 15

1. MHBapunaHTbl KpMBbLIX 2-r0 nopsaka.

2. HokasaTtb, uyto Toukn (0, 0), (-1, 1), (0, 2), (1, 1) aABnAKTCS BEpLUMHAMN KBagpaTa.

3. Mpwn kakom ycnosum Npsimast ax+by +c=0 nepecekaeT NONMOXUTENbHYIO 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, YTO OHM 5IB-
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. OnpenennTtb 3KCLUEHTPUCUTET annunca, ecnu ero 6onbLuas ocb BTpoe 60nbLue Marnon.

KoHTpornbHO-n3mMeputeneHblii matepuan Ne 16

1. LleHTpbl Kp1BbIX BTOPOro nopsiaka.

2. HaHbl koopanHaTel BepwnH A 1 B paBHocTOpoHHero TpeyronbHuka ABC. Kak HanTtu
KoopauHaTbl TpeTben BepLwnHbl? PaccmoTtpeTts npumep: A(O, 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 BepwwmnHamu 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, NEePNEeHNKYNAPHYIO 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 Matepuan 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 Yyepes Touky A(5, 2) Ha paccTosHun 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, 3aaHHada 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-u3MeputeneHbii 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 (MOMNOXUTENBHYIO UM OTpULaTenbHY0) 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 napannefibHbiMy NpsimbiMn 3X + 4y —15=0 n 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-u3meputernbHbln 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, €CIIM 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, AeNsLLYHCS B 3TON

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). Hantu 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 U KOOPAMHATHbIE MIOCKOCTW.
6. [lokasatb, 4TO NpsiMas nepecevYeHns NoCKOCTEN, 3a4aHHbIX 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, dokyc n apekTpucy napabosnbsl 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 Yepes Ty 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-n3MeputernbHbin Matepman Ne 23

1. YpaBHeHWEe NNOCKOCTN, 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 U3 3adaun 7.

KoHTpOnbHO-u3MeputesnbHbln 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 v Tonbko Torga, koraa 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 3TOM TOYKE nononam.

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. Haittv abcomnioTHyo BenuumHy 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 ypaBHeHus 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, rmnepbonongpl.

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,
AensLyo oTpe3ok Mexay Toukamu A(4, —=3) n B(-1, 2) B oTHOLIEHUN A = ?/3.

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

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

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

7. Onpenenntb BUA NOBEPXHOCTU 2x* +4x—2* =0 1 cxemaTUyECKU n3obpasutb ee.

8. HanTu LueHTpbl NOBEPXHOCTM N3 3ada4n 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 BEpPLUNH pomba, ecrnv N3BeCTHbl YpaBHEHUSA 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 agnaroHanamu napannenorpaMmma, noCTPOEHHOro Ha AaH-

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. Hamtu 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 ANsi 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 NpsiMas, NnapannensHasa ocu napabonsl, nepecekaeT napabony B 04HON
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, NapannenbHbIX NIIOCKOCTU 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

KoHTpornbHO-u3mMeputeneHbii matepuan Ne 29

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

2 2
7. Onpegenutb BUg noeepxHoctn X° +2°+4y =0 u cxematnyeckm n3obpasutsb ee.
8. MokasaTtb, 4To Nbas NnpamMasi 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 BUA NOBEPXHOCTU (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 ypaBHEHUSA NPSAMON, NapannensHon (NepneHanKynspHoOn) NpsiMon
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 kakom ycrnoBum NocKoCTb ax +by +cz +d =0 nepecekaeTr ocu X WU y nop 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 BHyTpEeHHME yrnbl TPeYrofibHMKa, CTOPOHbI KOTOPOro BblpaXXeHbl YPaBHEHUAMU 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 ecrit & u b — eaAMHUYHBIE HEKOMMNMHEapHbIe 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 apekTpucy napabonbl 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 TpeyronbHuke ABC un3BecTHbl: cTopoHa AB: 4x +y—12 =0, Bbicota BM: 5x — 4y —
—-15=0 uBbicota AH: 2x + 2y — 9 = 0. HanucaTtb ypaBHeHUs OBYX OPYrMX CTOPOH U TpeTben
BbICOThI
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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). Hantn ypaBHeHUs OBYX OPYTMX CTOPOH.
4. Bbluncnutb napameTp napabonbl Yy’ =2px, eCnu U3BECTHO, YTO OHa KacaeTcs NPsIMOM
X—2y+5=0.
5. Bblumcnutb AnnHy guaroHanen napannenorpamMmma, 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.

KoHTponbHO-u3meputernbHbln Matepuan Ne 34

OuameTpanbHbie MIOCKOCTH.
Bektopel @ +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 HAXOAATCHA B AaHHOM OoTHoweHun. (Moropenos MasaV 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. Onpegenuntb 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-

ANHAT, eCnn Ha4ano KoopAMHaT nepeHeceHo (6e3 N3MeHeHWst HanpaBreHst 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 NpousBeeHne pacCTOSHUIN TOYKM rmMnepborbl OT ee aCUMNTOT NOCTOSIHHO,
T.€. He 3aBucuT OoT Touku. (Moropenos [MaealV 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 npoBeCcTH NpsiMyto noa
yrnom B 45° knpsamon 3x—5=0.
4. Mapabona cummeTprnyHa oTHOCUTENBLHO ocn OX, BeplinHa ee NnoMmeLLaeTcs B Touke (-

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

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, NpoxogsaLlen Yyepes 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 BeplwnHbl TpeyronbHuka A(2, -5), B(1, -2). C(4, 7). Hantn Touky nepeceyeHmns 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 npambix 2Xx —5y —1=0 n x+4y -7 =0 npoBeCTu NpAMYI0,
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, COEANHSIIOLLMX LLEHTP NPaBUITbHOro TpeyrosfibHuKa ¢ 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 [MpoeKkTuBHbIE NPOCTPAHCTBA, aHrAPMOHNYECKOE 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 KacaTernbHas B Heli 06pa3oBbiBana ¢
ocbto cuMmmeTpum 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) napannensHo
MNOCKOCTU 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 nnoLuaasb.
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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 nepeceyeHuns cepeMHHbIX NepneHankynapos TpeyronbHuka 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.

S. Bektopbl @+b u a-b nepnenaukynspHel. [okasaTs, 4To |a|= ‘ 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) 2?2 =5 1 cxemaTMYECKM n3obpasuntb 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 rmnepbonovaa (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 ¢ BepLUMHaMM B KOHLIAX 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 rmnepbornbl, ecriv ee aKCLEHTPUCUTET ¢ = 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 nNo 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 CUHTE3MPOBaTb 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 TeopeTMYeckne BOMPOCHI, BbIMOMHEHUS TECTOBbIX 3ajaHun. B cnyyae
OLEHKMN «3a4TEHO» MO BCEM BMAAM TEKYLLEro KOHTpons, obyyawowmin nonyyaet «3avet». Ouen-
Ka «He3auyTeHO» Npu NPOBEeAEHUU TEKYLLEro KOHTPOSS BrieyeT BbIMNOfHEHME OAHOrO OOMNOSHU-
TenbHOro_3ajaHunsa Ha 3a4yeTe Mo YCMOTPEHUIO NpenogasaTtens.

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) YMeHune nnniocTpnpoBaTb OTBET NpuMepamMu, haktamu,;

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 nopsigka, AoKa3biBaTb OCHOBHblE TEOPEMbI
reoMeTpumn u pewaTb NpakTUYEeCKNe 3agauu;

5) BnageHve OCHOBHbIMW MeTo4aMu MCCrefoBaHuA anrebpanyeckux NIMHUN U NOBEPXHOCTEN
nepBoro M BTOPOro nopsgka, OCHOBHbIMKM MeTOA4aMu AoKa3aTenbCTBa TEOPEM WU peLUeHUs
3aja4y aHanuTU4Yeckon reomeTpuun.

KOHTpOnbHO-n3MepuTenbHble MaTepuarnsl Ans NpoBeAeHUs 3K3aMeHa BKIToYaloT B cebs
TeopeTnyeckne BOMPOCHI, NO3BONAIOWNE OLEHUTb YPOBEHb MOSTyYEHHbIX 3HAHWUW U NpakTude-
CKMe 3aaHusl, NO3BOMAOLME OLEHUTb CTeNeHb COOPMUPOBAHHOCTN 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

MonHoe cooTBeTCTBME OTBeTa oby4vatolierocsi BCEM nepeyunc-
NeHHbIM KpuTepusam. MNpPoaeMOHCTPUPOBAHO 3HaHWE OCHOBHbIX
MOHSITUIA, onpeaeneHns BEKTOPHOW anrebpbl U reomeTpum, oc-
HOBHbIX 3aa4 reomMmeTpumn, PopMyrMpPOBKM TEOPEM M METOAbI UX
[oKasaTenbCTBa, YMEHWEe aHanuaupoBaTb anrebpaunyeckue
ypaBHEHUSI NepBOW U BTOPON CTEMEHU Ha MIOCKOCTU M B Mpo-
CTpaHCTBe, CTPOUTb COOTBETCTBYIOLLME UM FIMHUM U NMOBEPXHO-
CTW, onpenensite BUA KPUBbIX Y MOBEPXHOCTEN BTOPOro nopsia-
Ka, [0Ka3blBaTb OCHOBHbIE TEOPEMbl reoMeTpun 1 pellaTtb 3a-
[iauyv, BnageHne OCHOBHbIMWM MeTodamMu uccrnegoBaHus anret-
panyeckmx fIMHWUIA U NOBEPXHOCTEN NepBOro 1 BTOPOro Nopsiaka,
OCHOBHbIMW MeTOAaMM JoKa3aTenbCTBa TEOPEM U PELLEeHUs 3a-
fau.

MNoBbliweH-
HbI YPOBEHb

OTnunyHo

(3a4TeHO)

OTBET Ha KOHTPONbHO-U3MEPUTENbHbLIA MaTepuan He CoOoTBeT-
CTBYEeT OHOMY W3 MepeYUCreHHbIX MNokasaTtenei, Ho oby4ato-
WMIACS AaeT npaBwUibHble OTBETbI HA [OMOSIHUTENbHbIE BOMPO-
Cbl.

HepoctaToyHO NPOAEMOHCTPUPOBAHO YMEHME aHanu3upoBaTb
anrebpavyeckne ypaBHEHUSI MEpPBON W BTOPON CTENeHW Ha
MAOCKOCTU U B NPOCTPaAHCTBE, UMM CTPOUTb COOTBETCTBYHOLLME
UM NUHUA U NOBEPXHOCTU, ONpeaensaTb BUO KPUBbLIX U NOBEPX-
HOCTEN BTOPOro nopsiaka, [AokasblBaTb OCHOBHblE TEOPEMbI
reomMeTpuM Unu pellaTtb 3agauu.

Nnu copepxatcs otaenbHble npobenbl Npu UCMonb3oBaHMM OC-
HOBHbIX METOOB MCCreaoBaHus anrebpanyecknx NUHUI 1 no-
BEPXHOCTEN NEepBOro U BTOPOro nopsiaka, UnM MetTodoB foKasa-
TenbCcTBa TEOPeM U peLleHus 3aay reoMeTpumn.

BasoBbin
YpOBEHb

XopoLuo

(3a4TeHo)

OTBeT Ha KOHTPOJIbHO-U3MePUTENbHbLIA MaTepuan He COOTBET-
cTByeT NobbiIM ABYM M3 NepedncrneHHblX nokasatenen, obyya-
IOLLNNCS OaeT HEemnomHble OTBETbl HAa OOMNOSIHUTENbHbIE BOMPO-
Cbl. [JeMOHCTpUpyeT 4YacCTUYHOE 3HaHWE OCHOBHbLIX MOHATUN,
onpeneneHnn BEKTOPHOM anrebpbl U aHanUTUYeCcKon reomeT-
pUKN, OCHOBHbIX 3agad reomeTpun, OOPMYIIMPOBKA TEOPEM WU
MeToAbl UX goKasaTenbCTBa UM He yMeeT aHanm3npoBaTh arn-
rebpaundeckne ypaBHEHWUs NepBON M BTOPOW CTEMEHW Ha nsoc-
KOCTM U B NPOCTPAHCTBE, WM CTPOUTb COOTBETCTBYIOLLUME WM
NNHUN 1N NOBEPXHOCTU, ONpenensaTb BUA KPUBLIX U MOBEPXHO-
CTen BTOPOro nopsiaka, AokKasblBaTb OCHOBHbLIE TEOPEMbI reo-
METPUN UK pellaTb 3adaudmn.

Mnn nmeeT He NonHoe npeacraBrieHne o6 MCNoNb3oBaHUN OC-
HOBHbIX METOAOB MCCreaoBaHus anrebpamyeckux fiMHUA U no-
BEPXHOCTEN NEPBOro M BTOPOro nopsigka, M MeTodos, A4onyc-
KaeT CyLleCTBEHHble OWMOKN Npu AoKka3aTenbCTBe TEOPEM WU
pelleHnn 3agau.

MoporoBbii
YPOBEHb

YaoeneTsopu-
TelnbHO

(3a4TeHo)

OTBET Ha KOHTPONbHO-U3MEPUTENbHLIV MaTepuan He COOTBET-
cTByeT nobbiM TpeM U3 nepeyncrieHHbIx nokasartenen. Obyya-
IOLLMINCA OEeMOHCTPUPYET OTPbIBOYHbIE, (dparMeHTapHble 3Ha-
HMSA, gonyckaeT rpybble ownbkn nNpu gokasaTenbCcTBe TEOpeM
WNU peLleHnn 3agayv reoMeTpun.

HeynosneTtsopu-
TernbHO

(He 3a4yTeHo)










