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
B1.0.02.02 N'eomeTpuA

1. Koo n HaumeHoOBaHMe cneunanbHOCTH:

10.05.04 NHdopmMaUNOHHO-aHaNUTUYECKNE CUCTEMbI DE30NacHOCTH .

2. Cneymnanunsauma: "AsTomMatmsaums MHGPOPMaLMOHHO-aHaNMTUYECKON AeATenbHOCTN",
«MHopmaumoHHasa 6e30nacHOCTb PUHAHCOBLIX 1 AKOHOMUYECKUX CTPYKTYPY.

3. KBanudukaumua BbinyCKHUKA: cneumanucT no 3almte nHdopmMaumu.

4. dopma ob6y4YeHUA: OYHas.

5. Kachenpa, oTBevaroLwan 3a peanmsaumio AUCLUUNNUHDbI: Kadeapa Teopmum PyHKUNA U
reomeTpun.

6. CocTtaBuTENM NpOrpaMmmbil:
CemeHoB E. M. — npodeccop, 3aB. kadeapomn, 4OKTOp un3.-MaT. Hayk;
Mpsgues B. J1. — goueHT, kKaHaAnaaT uns.-MaT. HayK.

7. PexomeHaoBaHa: Hay4yHo-MeTOoANYECKMM COBETOM MaTeEMaTUYECKOro dhakynbTeTa
npoTokon Ne 0500-03 ot 18.03.2025 r.

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



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

- (hopmmpoBaHmne 6Honee MNOMHOro, No CpaBHEHWMO C HGA30BbIM LUKOSIbHBIM KYPCOM Feo-
MEeTpUK, NOHMMaHWs NpeameTa reoMeTpun, eé MecTa B MaTeMaTuKe U €€ CBA3en C Apyrumu
MaTeMaTUYeCKUMU JUCLIUNITMHAMMU;

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

3adayu y4yebHoU OuCyuUmnIUHBI:

- (bopMmnpoBaHMEe 3HAHUMA OCHOBHbIX MOHATUMA U (PAKTOB aHANMUTUYECKON reoMeTpumn 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 «leomeTpusa» BXxoguT B obszaTenbHyo Yactb 6noka b1, rpynne y4e6-

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

OcBoeHMe aHanMTUYecKon reoMeTpun SABMSETCS OCHOBaHMEM ANS YCMELHOro OCBOEHUS
Kak ganbHenwmnx 6a3oBbiX KypcoB — anrebpbl, PyHKUMOHANBHOrO 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 NMIaHMpyeMbIMU pe3ynbTaTaMU OCBOeHUA obpa3oBaTernibHOM 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 TUYeCKMe MeToAbl reoMeTpum nNpu pe-
HOCTM  CyLlecTBy- MeTOAbl reoMeT- | WeHun 3aaad npodeccMoHanbHoM ae-
IoWMX  Matematu- pUW NPU PELLIEHUN | ATENBHOCTMK;
YeCcKMx  MeToaoB 3agay npodoec-
pa3pabaTbiBaTb, CVOHanbHOW Aes- | YMeTb: Ha OCHOBaHWWN COBOKYMHOCTU
obocHoBbIBaTL U TEeNbHOCTY; CYLLECTBYIOLLUNX MaTeMaTUYECKMX Me-
peanv3oBbiBaTb TOAoB pa3pabarbiBaTb, 000OCHOBbLIBATL
npoueaypbl petue- 1 peanu3oBbiBaTb NPOLEAypbl peLle-
HMsA 3agad HMSA 3agad npodpeccrMoHanbHOM aes-
TENbHOCTY;
BnageTb: HaBblkaMn MpUMEHEHUs Ma-
TemaTuyeckmx MeTOAOB reoMeTpuu,
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 NOCKOCTU, NpocTenmne hp?id=21879
Masi 3agauu, Teopema YeBbl. YpaBHEHNE NUHUK, NO- https://edu.vsu.r
NNHKSA NSAPHbIE KOOPAUHATLI, NapanfenbHbI NepeHoc. u/courselview.p
Ha NSI0CKOCTW. KoopauHatbl BEKTOpA, KONSIMHEAPHbIE BEKTOPHI, hp?id=11287
pasnoXxeHue no ABYM HEKONNMHeapHbIM, cKansap-
Hoe npousBegeHue. NpeobpaszoBaHne CUCTEMBI
KoopanHaT. uBepcus. MNpumepbl Ha BbIYUCIIEHUS
obpasoB. [paAmMas Ha NNOCKOCTU KaK ypaBHEHNE
nepBoOn CTENEHN OT ABYX NEPEMEHHbIX. YpaBHe-
HWe NPAMON C YrnoBbIM KO3 duuneHToM. B3a-
UMHOE pacnonoXeHue Asyx NnpsamMblix. My4yok nps-
MbIX Ha MOCKOCTU. PaccTosiHne To4kM 4O nps-
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 KOHWYe- 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. MlHBapuMaHTbl KpMBbIX BTOpPOro nopsigka. Liex-
TPbl KpMBbLIX BTOPOro nopsaka.
1.3 BekTtopbl B BekTopbl B NPpOCTpPaHCTBE, pasrioXeHne rno Tpem https://edu.vsu.r

NPOCTPaHCTBE.

HEeKOMMJ1aHAapPHbIM BEKTOPAM. BeKTOpHOG npouns-

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/course/view.p
hp?id=11287

1.4 YpaBHeHune YpaBHEHNE 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://edu.vsu.r
CTpaHcTBe. Yron mexay AByMa npsmbiMmu. Mpg- u/course/view.p
Masg 1 NIIOCKOCTb. hp?id=11287
1.5 lMoBepxHoCTU Onnuncong, runepbonounabl. NMapabonongpl, Ko- https://edu.vsu.r
2-ro nopsigka. Hyc, uunuHapbl. MeTtog ceveHmin. Knaccudumka- u/course/view.p
LM NoBepxHoCTen BToporo nopsaaka. MHeapuaHn- | hp?id=21879
Tbl NOBepXHOCTEN. NpaAMonuHenHble obpasyto-
wue. MNMpamonuHenHblie obpasyowme ogHononoc- | https://edu.vsu.r
Horo runep6ononga. NpamonuHenHblie obpasy- u/course/view.p
towme runepbonunyeckoro napabonounga. Kpyro- hp?id=11287
Bble CeYeHMsi NOBEPXHOCTEN BTOPOro nopsaka.
[OwameTpanbHble nnockocTu. [NnockocTy cMMmmeT-
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://edu.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. Mpumepsbl Ha BbluMcrieHns obpasos. MNMpsavas
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, cBonMcTBa runep- | u/course/view.p
6onebl. Mapabona, ceonctea napabonkl. Kaca- hp?id=21879
TenNbHas K KpMBOW BTOpPOro nopsaka. Anametpeol https://edu.vsu.r
KpUBbIX BTOPOro nopsigka. Knaccudumkauyus kpu- u/courselview.p
BbIX BTOPOro nopsigka. MIHBapmaHTtbl KpuBbIX 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
BeOeHus, ero ceonctea. CmellaHHoe nNpounsBede- | 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-
CTOSIHWE TOYKM A0 NIIOCKOCTU. YTron mexay 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 Asymsi npsmeiMu. MNpamasa n

NAOCKOCTb.
2.5 lMoBepxHoCTU annuncoung, runepbonoungbl. Mapabonounabl, Ko- https://edu.vsu.r
2-ro nopsigka. Hyc, uunuHapel. 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
NSIOCKOCTU. MNOCKOCTU CUMMETPUM. u/course/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
NpoBeAEHUs NEKLUUN N NPAKTUYECKNX 3aHATUIA, U OCYLLLECTBASIETCS KOHTPOSb NOCEL,aeMoCTh 1
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 TeuyeHne cemecTtpa CTyAeHTbl Ha NPAKTUYECKUX 3aHATUAX peluarT UHOMBUAOYanbHble
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 ancuunnuHbl NpegnonaraeT He Tonbko obA3aTenbHoe nocelleHve ayauTop-
HbIX 3aHATUN (NEKUMA U MPAKTUYECKMX 3aHATUIN) U aKTUBHYKO paboTy Ha HUX, HO U PETYNSIPHYHO
CaMOCTOATENbHY y4ebHY0 AeATEeNbHOCTb B TEYEHUM CEMECTpaA: U3yYeHue, PEKOMeHOyeMOou
nuTepatypbl, CAaMOCTOATENBHOE OCBOEHME NOHATUMHOIO annapara, NOAroTOBKY K MPakTU4eCKUM
3aHATUAM, BbINOMHEHME UHAOMBUAYANbHbIX 3a4aHuI, NOATOTOBKY K 3a4eTy U 3K3aMeHY.

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

15. NMepe4yeHb OCHOBHOM U OOMNOJIHUTENbHON NUTEPATYPbl, PECYPCOB MHTEPHET, He0bXO-
ANMBbIX AN oCBOeHUA oucunniinHbl

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 05151 MEXHUYECKUX 8bICWIUX y4ebHbIx 3agedeHul. 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 pykoeodcmeo K peweHuto 3adad ro ebicwueld Mmamemamuke. JluHeliHast aneeb-
pa, sekmopHas aneebpa, aHanumu4eckasi zeomempusi, gedeHue 8 MamemMmamu4eckul aHanus,
npou3sodHas u ee nipunoxeHusi : / U. A. Conosses, B. B. lllegenes, A. B. Yepssikos, A. 1O. Pe-
nuH .— Mockea : JlaHb, 2009 .— 319 c. : un. ;

6) gononHuUTenNbHasa nNuTeparypa:

Ne n/n MCTOYHMK

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

5 POHEXCKULl 2ocydapcmeeHHbIl yHusepcumem. — Boporex : Usdamenbckuli om BI'Y, — 94 c.

6 Egumos H.B. Kpamkuli Kypc aHanumuy4eckol eeomempuu : y4ebHuk A5 cmyd. ey3oe / 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 aHanumudeckout 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.
IMozopenioes, Anekcell Bacunbegauy. AHanumu4yeckas ezeomempusi . y4ebHuUK A5s1 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. NMepe4vyeHb y4eOHO-MeTOANYECKOro obecneyeHnsa AnNs CaMoCTOATENIbHOW 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. C6opHuk 3aday rno aHanumu4veckol 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 TexHonorum (AOT, anekTpoHHoe
ob6y4eHue (30), cmewaHHOe 06y4eHue):

Mpn peanusaumm ANCLMNIMHBI UCNOMb3YIOTCA cnegytowme obpasoBaTenbHble TEXHOMO-
MMK: SIOrMYEeCKoe MOCTPOEHUE OUCUMMIMHBI, YCTAHOBIIEHNE MEXNPeaMETHbIX CBsA3en, 0603Ha-
YeHne TEeOpeTMYECKOrO WM MPaKTUYECKOro KOMMOHEHTOB B ydebHOM Martepuane, BKIHOYEHue
3M1IEMEHTOB OUCTAaHUMOHHbLIX 06pa3oBaTesibHbIX TEXHOSOIMMMNA.

M3noxeHne y4ebHOro martepmana OCHOBAHO Ha MPWUHUMMNE CUCTEMHOCTU, NPEeMCTBEH-
HOCTM M NOCneaoBaTeNIbHOCTU U HanpaBfeHO Ha pPa3BUTUE UHTENNEKTyarnbHbIX YMEHUN, Npo-
dreccuoHanbHbIX KOMNETEeHUMA, (POpPMUPOBaAHNE TBOPYECKOW JIMYHOCTU BbICOKOKBaNMMuumnpo-
BaHHOro cneumanucra, cnocobHOro K camopasBuTUio, caMoobpasoBaHmMioo, MHHOBALWOHHOWN Ae-
ATenbHOCTU. BaxkHenwas uenb npenogasatensd — cucrematusaums 6onbworo obbema Teope-
TMYECKOro maTtepuana n obyvyeHmne CTygeHTa YMEeHU0 OPUEHTUPOBATLCA B 3TOM Matepuarne.



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

PekomeHgyeTtcsa ncnonb3oBaHue, Kak TpaguuMOHHbBIX (OOpM opraHu3aumm 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 ANCTAHUMOHHbBIX 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 npoBeaeHNss NEKUMOHHBIX U NPaKTUYECKMUX 3aHATUI, TEKYLLEro KOHTPONsS M npome-
XXYTOYHOWM aTTecTaumm ncnonb3yeTcs yyebHas ayamtopus: cneumanuanpoBaHHas mebens.

Ana camocTtoaTenbHoW paboTbl OOyYalrLWMXCA — KOMMbIOTEPHbIA KNacc, OCHAaLLEHHbIV
OPrTEXHMKOW, HEOBXOOUMbIM MpPOrpamMmMHbIM obecnedyeHneM, SNEeKTPOHHbIMN y4eBHbIMKU NOCOo-
6uamMM, 3akoHOAATENbHO-NPaBOBON HOPMAaTMBHOW MOWUCKOBOW CUCTEMOM, UMEKLIUA BbIXOL B
rnodanbHyto ceTb:

Ubuntu (6ecnnaTHoe n/vnu csobogHoe Mo, 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/vnn cBobogHoe [10, nuueHsus:
https://ru.libreoffice.org/about-us/license/ ); Lazarus (GNU Lesser General Public License
(LGPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsns: https://www.lazarus-ide.org/index.php );
Free Pascal (GNU General Public License (GPL), 6ecnnatHoe n/unu csoboaHoe MO, nuueH-
3us: https://www.freepascal.org/faq.html ); Python 2/3 (Python Software Foundation License
(PSFL), 6ecnnatHoe n/unu ceobogHoe MO, nuueHsnsa: https://docs.python.org/3/license.html );
46 Gimp (GNU General Public License (GPL), 6ecnnatHoe n/unu csoboaHoe MO, nuueHsns:
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, nuueHsunsa: 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 n/unu cBeo-
6oaHoe MO, nuueHsms: http://maxima.sourceforge.net/faqg.html ); Denwer (6ecnnatHoe wu/unu
ceobogHoe IO, nuueHsna: http://www.denwer.ru/fag/other.html ); 1C: lMNpegnpustne 8 (6ec-
nnaTtHoe u/unn ceobogHoe MO, nuueHsuns: https://v8.1c.ru/predpriyatie/questions_licence.htm );

Foxit Reader (6ecnnaTtHoe n/vnum cBoboaHoe no, nuuEeH3nd
https://www.foxitsoftware.com/pdfreader/eula.html ); Deductor Academic (Academic Free
License, 6ecnnaTtHoe 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, nuueHsuns:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL), 6ec-
nnatHoe wu/unu ceobogHoe MO, nuueHsuns: 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 ceobogHoe 10O, nu-
ueHsna: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), B6ecnnaTtHoe n/vnu csBobogHoe no, NNUEeH3uns:
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 [10O, nwuueHsms: 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 (6ecnnatHoe w/vnn ceobogHoe MO, nuueHsmsa: https://wingware.com/license/wing101 );
Loginom  Community Edition (6ecnnatHoe wu/unu  cBobogHoe 1O,  nuueHsus:
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe wn/unu ceobogHoe MO, nuueHsns:
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 AUCLUMNIHGI:

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 3afaHue.
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-
OriK-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 oUueHO4YHbIe cpeaAcTBa U MeTOAUYECKMEe MaTepuanbl, onpegensowme npo-
ueaypbl oLeHUBaHUA

20.1. TeKywWMn KOHTPOJb yCNeBaemMocTu

KoHTpornb ycneBaemocT MO AUCLUUMIIMHE OCYLLECTBRSETCS C MOMOLLbLIO CReayowmnx
OLIEHOYHbIX CPEeACTB:

Bonpocbl ycTHOro onpoca

[ekapToBbl KOOPAUHATBLI, NPOCTENLLME 3a4auN.

Teopema Yesbl.

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

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

PaccTtosiHue OT TOYKM 4O NPSMOWN.

lMpeobpasoBaHMe CUCTEMBI KOOPAMHAT.

MHBepcus.

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

12.  W3y4yeHne KOHNYECKUX 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 MPOCTPAHCTBE, pasnoXeHue rno Tpem HeKoMMsiaHapHbIM 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. 3Onnuncoug, runepbononasbi.

30. Mapabononapbl, KOHYC, LUNMHAPLI.

31. YnpouieHue ypaBHEHUS NOBEPXHOCTH.

32. Knaccudmkauus noBepxHOCTEN 2-ro nopsiaka.

33. lpsamonuHeinHble obpasylowue.

34. T[pamonuHerHble obpasyrome 0gHONOMOCTHOro rmnepbonounaa 1,2.
35. TlpamonuHerHble obpasytowme runepbonmyeckoro napabonovaa.
36. KpyroBble ceyeHus.

37. [OnameTpanbHble MOCKOCTU.

38. [lnockocTn cummeTpun.

39. [naBHble HanpaBneHus.

40. WHBapuaHTbl NOBEPXHOCTEMN.

41. [lpoeKTMBHblE NPOCTPAHCTBA, aHrapMOHUYECKOE OTHOLLEHME.

MpumepHbIN NepeyYeHb NPaKTUYeCKNX 3agaHnmn

1. Hantn BHyTpeHHWeE 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). Hantu TpeTtbto BepwinHy 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 TPEyrosnbHMKa.

5. Ha npsamon 4x + 3y — 12 = 0 HanTu TOYKY, paBHOyAaneHHyt ot Touek (-1,-2) un (1, 4).

6. [laHbl ypaBHEHNA OBYX CTOPOH napannenorpamma x+y—1=0, 3x—y +4 =0 un TO4Ka ne-
peceyeHus ero agnaroHanen (3, 3). HanTtu ypaBHeHUSA OBYX OPYIMX CTOPOH.

7. Ha npamon x + 3y =0 HanTu TOYKY, paBHOYAANEHHYIO OT Ha4arna KoopamHaT U OT NPSMOn 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 mexgy napannensHbiMy npamMmbiMn 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 KacaTerbHbIX K OKPYXXHOCTU C LeHTpam B Touke (3, 6) n paguyca

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

12. Hantu yron mexgy éuccektpucamu yrnos, obpasyembix npsambiMn 3x + 4y —9=0 n
12x+9y -8 =0.

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



14. Hantn TouKy, paBHOoyaaneHHyto 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 npsimoyronbHOM paBHO6eapEHHOM TPeyrosibHUKE AaHbl ypaBHEHME KaTeTa y = 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 0OgHOWN 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>XHOCTU (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>XKHOCTU X2 + y2 + 5x = 0, nepneHavKynspHble K npsaMon 4x —
3y+7=0.

25. Onpefenntb 3KCLUEHTPUCUTET 3MNnnca, ecnu oTPes3oK, CoOeMHSOLWMIA ero hoKyCbl BUAEH
13 KOHLa Manon ocu nog NpsmbIM Yrrom.

26. OnpefennTb 3KCLEHTPUCUTET AMNnnca, ecnu pacctosiHe Mmexay 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 TOYke (5, 2). CocTaBuTb ypaBHEHUE ITON
rmnepbonbl.

29. [lana napabona y2 = 6x. Yepes Touky (4, 1) npoBecTu Takyto xopay, KoTopas Aenvnach
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 kKacaTernbHas B Hen obpa3soBbiBana 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. OnpegenuTb 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=b, [ -nr11 BekTO-

43. 3Hasa BEKTOpPbI, CyxalimMe CTOpoHaMn TpeyronbHuKa
pbl, KONNMHeapHble BuccekTpucam yrinoB 3TOro TpeyrosibHuKa.

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

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

46. Bektopbl a, b, ¢ n d cBsaAdaHbl cooTHoweHusmn 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 nsBecTHo, 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, nepneHaukynsapHbin 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. BblMMCNUTbL CMHYC yrna Mexay guaroHanamu napannenorpaMmma, 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, NepneHaNKyrnspHble K 3TUM OCHOB-
HbIM MIOCKOCTSAM.

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

56. HanucaTtb ypaBHeHMe NyIoCKOCTU, NepneHaAnKYNApHOM K NIockoctTn 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-
CTW NAOCKOCTb, NEPNEHOVKYIISAPHYIO K MAIOCKOCTN 2X —Y + 52 — 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 ypaBHeHNe NiIockocTu, npoxogsawen Yyeped Todkn L(0;0;1) mn N(3;0;0) un
obpasytowen yron B 60° ¢ nnockocteto xOy.

60. B ny4yke, onpegensieMom nnockoctamm 2x+y—3z+2=0 n 5x+5y—-4z+ 3 =0, HanTu
ABe nepnenaukynapHble apyr K Apyry NAOCKOCTU, N3 KOTOPbIX O4Ha NPOXOoauT 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 NepneHanKynapHbIMU:

(@) 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 [aHbl Tpy CTOpOHbLI 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, Yto 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 OOKOBbLIX CTOPOH paBHOOGEAPEHHOro TpPeyrosibHUKa y=3 n
X—Y+4=0, coctaBuTb ypaBHeHWE TPETbEW CTOPOHbI, NPY YCIIOBMKU, YTO OHa MPOXOOUT Ye-
pes3 Hayano KoopauHar.

2. CocTaBuUTb YpaBHEHUS CTOPOH TPeYronbHMKa, 3Has Be ero BepLLUUHbI 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 paspenebl B

oTHoweHun A =3, cumTas oT obuiei BepwHbl A. TpoBepuTb, 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 yrrom % 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 abcumce, a BepLluMHa 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, NPOBEeAEHHYIO U3 BEPLUMHBLI A.

4, NaHbl BepLUMHBbI TPeyronbHUKa: A(—6;—3), B(—4; 3), C(9; 2). Ha BHyTpeHHen

buccekTpuce yrna A HauTh Takylo TouKy M, 4TObbI YeTbipexyronibHMKk ABMC okasancsa 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 NPSMOYIofibHOro 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) MPOBECTM NPSAMYIO, OTCEKaIOLLYH0 paBHble
OTpeskn Ha ocax koopavHaT (18 6annos).

4. NaHbl OBe BepLUUHBLI 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
KONNUHeapHbIMKU, ecrniu a U b He konnnHeapHbI?

3. Hantu Touky, cummeTpuyHyto Todke A(3; -7; 5) OTHOCUMTENBHO 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, NeprneHauKynsipHble K 3TUM OCHOBHbIM MITOCKOCTSIM.

Xx-3 y+4 -2

5. Hanucatb ypaBHEHNE MITOCKOCTH, ﬂpOXO,D,FIU_leVI yepes rnpamyro 5 1 3

n

o . X+5 y-2 z-1
napannensHon NpAaMon i - 7 T

BAPWAHT Ne2

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

+2q n B =p—3q, ecnu usBecTHo, Yto | 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: OOHA 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
nepecekaroLLen ee No NpaAMon, nexawen B nriockoctn xOy.
X-2 y-3 z+1

5. Uepes3 npsamyto
p pamy 5 1

NMPOBECTUN MNOCKOCTb, NePNeHANKYNAPHYHO K Moc-

KOCTHU
X+4y—-3z+7=0.
BAPMAHT Ne3

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

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 NMIOCKOCTH, Npoxoasilen yepes Toukm 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 NNOCKOCTU, NPOXOAALLEN Yepes HUX.

5. MNpoBepuTb, YTO NPAMbIE nepecekawTcs, U

BAPUWAHT N4



1. Bektop X, nepneHavKynsipHbin 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 CUMHYC yrna mexay avaroHansMmu napannenorpammMa, NoCTPOEHHOro Ha faH-
HbIX BEKTOpax
a=2m+n—-p mnb=m-3n+p, rae m, n U p — B3aUMHO NepneHaNKyNspHbIE OPTbI.

3. Yepes ocb Oz npoBeCTU NIIOCKOCTb, 0OPa3ytoLLyLO C NITIOCKOCTLIO 2X +Y —J5z-7=0

yron n/ 3.

4. Yepes nuHuto nepecedeHns nnockocten 4x—-y+3z—1=0 u x+5y—-z+2=0 npo-
BECTU NSIOCKOCTb, NepneHANKYNAPHYHO K NockoctTn 2X —y +5z—-3 =0.

5. MNMpoBecTn NNOCKOCTb Yepes NepneHanKynapbl, onyLleHHble n3 Toukn A(—3; 2; 5) Ha
NMOCKOCTH
Ax+y—-3z+13=0mn x-2y+z-11=0.

OnuncaHne TexHonornm nposegeHnd

TeKyLwun KOHTPONb NpeacTaBnseT cobon NPoBEPKY YCBOEHUSA y4ebHOro maTepuana Teo-
pPeTUYEeCcKoro u NPakTU4eCcKoro xapakrepa, perynspHo OCyLWecTBASEMY Ha KaXXgoM MnpakTuye-
CKOM 3aHATUM.

TekyLWwunm KOHTPOSb NpeaHasHavyeH ang NpoBepkn xoga n kadectsa (popmMmpoBaHUs KOM-
neTeHunn, CTUMynupoBaHust y4ebHon paboTbl 06yyaloLWnNXCs N COBEPLUEHCTBOBAHUA METOAMKM
0CBOEHNA HOBbIX 3HaHUN. OH obecnevnBaeTcsa NpoBeAeHNneM ONpPoCcoB MO TeOPEeTUYECKOMY Ma-
Tepuany, BbINOSIHEHNWEM NPaKTUYEeCKUX 3a4aHui, OTBETOM Ha TECTOBble 3aaHus, BbIMOMHEHU-
€M KOHTPOSbHbIX paboT.

Mpn TekyLieM KOHTporne ypoBeHb OCBOEHUS Y4eBHON AUCUUNIUHBI U CTeneHb chopMu-
POBAHHOCTM KOMMETEHUUN ONpeaenstoTCa OLEHKaMM «3a4TeHO» U «He3ayTeHo». CuctemaTtuny-
HOCTb, OOBEKTUBHOCTb, apryMeHTUPOBAHHOCTb — [MaBHble MPUHLNMbLI, HA KOTOPbIX OCHOBAaHbI
KOHTPOJSIb U OLleHKa 3HaHU oBy4yaroLmxcs.

TpeboBaHuMs K BbINONMHEHUIO 3a4aHUN (LLUKanbl U KPUTEPUN OLLEHMBAHMS)

Mpn npoBeaeHUN TEKYLLIEro KOHTPONSA YCNEBAaeMOCTH NCNONb3YTCA creayoLne
nokasartenu:
1) 3HaHuMe y4yebHOro mMmaTtepvana W BnageHue MNOHATUNHBIM annapaTtoM OUCLUNAVHDI
«["eomeTpusay;
2) yMeHMe cBsA3biBaTb TEOPUID C MPAKTUKOMN;
3) yMeHne nnnicTpnpoBaTb OTBET NpMMepamMun, akramu;
4) ymeHne aHanu3anpoBaTb anrebpanveckme ypaBHEHUS NEPBOM W BTOPOW CTEMEHM Ha
NOCKOCTU M B MNPOCTPAHCTBE, CTPOUTb COOTBETCTBYKOLIME UM JIMHUM U MOBEPXHOCTW,
onpenenaTb BUA KPMBbIX M MOBEPXHOCTEN BTOPOro nopsigka, AoKa3blBaTb OCHOBHbIE TEOPEMbI
reoMeTpun n pewlaTb NpakTUYEeCKNe 3agauu;
5) BnageHve OCHOBHbIMW MeToL4aMu MUCCredoBaHusA anrebpanyeckux fIMHUKA U NOBEPXHOCTEN
nepBoro M BTOPOro nopsiaka, OCHOBHbIMM MeTO4aMW AoKasaTenbCTBa TEOPEM M peLleHUus
3aja4y reomeTpun.

Kputepuu oueHKM KoMneTeHUUN (pe3yribTaToB 00y4YeHUs1) Npu TeKyLluen

aTTecTauum:

3a4yTeHO: BLINOSTHEHMNE MPAKTUYECKMX 3a4aHUIA U OTBETbI B XO04€ OnNpoca COOTBETCTBYHOT
nepeyncneHHbiM nokasartensam, obydarolminca gaet OTBeTbl Ha OOMNOSMHUTENbHbIE BOMPOCHI,
MOXeT ObITb HE COBCEM MNOJHbIE. [IEMOHCTPUPYET YMEHME pellaTb 3adadn, BO3MOXHO C HEKO-
TOpbIMU ownbkamu. MNMpn BbINOHEHMM TECTOBOrO 3adaHust AOSMKHO ObiTb AaHO He MeHee 60%
BEPHbIX OTBETOB. KOHTpONbHbIE paboThl OLEHMBAKOTCA MO NATUOANMNBHOW LWKane: 04HO peLleH-



Hoe 3afjaHue cooTBeTcTBYeT 1 Ganny. KoHTponbHas paboTa cyMTaeTcsa YCnewHO BbIMOSHEH-
HOW, ecnn obyyatowmmncs nonyyunn He MeHee Tpex 6annos.

HesauTteHo: B xoe onpoca 0TBeTbl 00yyatoLLerocs He COOTBETCTBYIOT HU OOAHOMY U3 ne-
peyncneHHblx nokasaTtenen. ObyyarLWMNCca OEMOHCTPUPYET pparMeHTapHble 3HaHUS U yMe-
HUA Unn nx otcyTcTane. MNpu BbINONHEHUN TECTOBOrO 3aaHusa AaHo MeHee 60% BepHbIX OTBe-
ToB. KOHTponbHas paboTa oueHeHa Huxe, Yem Tpems bannamu.

20.2 NMpomexyToyHaa aTrectauus

lMpomexyToyHaa atTecTaums NpoBOAUTCHA B COOTBETCTBUM C [MonoxeHnem o npomexy-
TOYHOW aTTecTaumm oby4aroLmxca no nporpammam Bbicwero obpasoBaHus. [pegHasHadveHa
ANsa onpegerneHns YpoBHA OCBOEHMS Bcero obbema yy4yebHOM AUCUMNAWHBI U NPOBOAUTCS B
dopme 3a4eTa 1 IK3aMeHa.

[MpomexyToyHasa aTtTectaumst No AUCUUNIIMHE OCYLLECTBAAETCA C NOMOLLbIO CneayroLmnx
OL€HOYHbIX CpeacTB

Bonpochbl K 3K3aMeHy

[ekapToBbl KOOPAUHATLI, NPOCTENLLME 3a4auN.

Teopema Yesbl.

YpaBHeHME NUHUK, NONSPHbIE KOOPAWHATLI, NapannesbHbIN NepeHoc.
KoopanHaTtbl BEKTOpa, KOMNMHeapHble BEKTOPbI.

PasnoxeHue no AByM HEKOMNNUHEeapHbIM BEKTOPAM, CKandpHoe npon3seneHue.
Mpsamas Ha NNOCKOCTU, MYYOK MPSIMbIX.

PaccTosiHue oT TOYKKM 4O NpsiMON.

lMpeobpasoBaHMe CUCTEMbI KOOpAMHAT.

. MuBepcus.

10.KoHn4yeckme cevyeHns, KOHMYECKNX CeYEHUIN B NONSPHON CUCTEME KOOPAUHAT.
11.YpaBHEHNSA KOHUYECKNX CeYEeHU B AEKAPTOBOM CUCTEME KOOPAMNHAT.
12.M3yyeHne KOHMYECKUX CeYeHNN.

13.KacaTtenbHasa K KOHUYECKOMY CEYEHWUIO.

14.dokanbHble CBONCTBA KOHNYECKNX CEYEHUN.

15.0nTn4yeckme cBoOMCTBA.

16.0nameTpsbl.

17.Knaccudmkaumsi KpMBbIX BTOPOro nopsiaka.

18.MHBapuaHThI.

19.LleHTpbl KpMBbIX BTOPOro nopsagka.

20.TprmeHeHns dokanbHOro cBonCTBa rmnepbonsbl.

21.BekTOopbl B NPOCTPaHCTBE, pasfoXeHne no TpeM HEKOMMNIIaHapHbIM BEKTOPaM.
22.BekTopHOE npousBeaeHue.

23.CmellaHHoe npou3BeaeHune.

24.IMpeobpasoBaHne CUCTEMbI KOOPAMHAT B NPOCTPAHCTBE.
25.YpaBHeHNe NoBEPXHOCTU 1 KPUBOW B MPOCTPAHCTBE.

26.YpaBHEHME NSIOCKOCTN, PACCTOSAHUE OT TOYKM 0 NIIOCKOCTH.
27.YpaBHeHNA NpAMON B NPOCTPaHCTBE.

28.[pssamas n NNOCKOCTb.

29.32nnuncowng, runepbonounasi.

30.Mapabononabl, KOHYC, UNUIUHAPSI.

31.YnpouieHne ypaBHEHNA NOBEPXHOCTN.

32.Knaccudumkaumnsa noBepxHOCTEN 2-ro nopsgka.

33.MpamonnHenHble obpasyoLne.

34.MpamonunHenHble obpasytoLmne ogHONONOCTHOro rmnepbononga 1,2.
35.MMpsamonnHenHblie obpasytowme runepbonuyeckoro napadononaa.
36.KpyroBble ceyeHus.

37.[0nameTparnbHble NIIOCKOCTMU.

CoNoOrWNE



38.T1nockocTn cMMMETPUN.

39.maBHble HanpaBreHus.

40.HBapnaHTbl NOBEPXHOCTEN.

41.T1poeKTUBHbIE NPOCTPAHCTBA, aHrapMOHNYECKOEe OTHOLLEHME.

MpumepHoe copepxaHne KOHTPONbHO-N3MepUTENbHbIX MaTepmnasnos
KoHTponbHO-n3MeputernbHbin MaTtepunarn Ne 1

1. HekapToBbl kKOOpAUHaTLI. NMpocTeniume 3agadn. Teopema HeBbl.
2. Mpn kakom ycnoBum OTPe30K, coeauHsaowmnn Toukn A(ai, bi1) u B(az, b2), nepecekaet
NONOXNUTENbHYIO nonyocb ocu OX?

3. [aH TpeyronbHuk A(L 2), B(3; 7), C(5;-13). BblMMCINUTbL ANWHY NEprEeHAVKYNspa,
ONYLLEHHOro 13 BepwnHbl B Ha megunaHy, NpoBEAEHHYIO N3 BEPLUNHBI A.

4. Hangute ypaBHEHUs CONPsKeHHbIX AMaMeTpoB annunca 4x° + 9y =36, oauH 13 KOTO-
pbIX UMeeT yrrnoBoun 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 ¢
MeXay BeKTopamu AB un CD.

6. Hantn Touky, cuMMeTpuyHyto Touke A( 3;—7; 5) OTHOCUTENBLHO NOCKOCTN 2X — By +
3z-42=0.
2
7. Onpenenntb BUA NOBEPXHOCTU (X + y) +2° =0 U cxemaTyecku n3obpasuntb ee.
8. Onpepgenutb yron mexay Bektopamu a un b, ecnuv Bektop a + 3b nepneHaukynsipeH K

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

KoHTpOnbHO-n3MepuTenbHbin Mmatepuan Ne 2

1. YpaBHeHue nuHun. MNongapHele koopauHaTel. [NapannensHbin nepeHoc.
2. HaitTu koopanHaTbl TOYKW, CUMMETPUYHOM Touke A(X, Y) OTHOCUTENbHO BUCCEKTPUCHI
BTOPOro KOOpPAUHATHOrO yrna.
3. CocTaBuTb ypaBHeHWe NpsIMOiA, AensiLLei nononam oTpe3ok Mexay Toukamn A(-3;2) u
B(5; - 2) n obpasytoulen ¢ otpeskom AB yron BaBoe BOnbLUEN, YEM C OCbO X.
4. HaiiguTte ypaBHEHWs! COMpPSiKEeHHbIX OAMaMeTpoB annunca 4x” +9y° =1, oauH U3 KOTOPbIX
nmeert yrnoson koadpduumeHt k =2/3. Cpenante yeprex.
5. BekTopbl @, b, T eguHMuHOM ANVHLI 06pasyloT nonapHo yrabl 60°. Haiith yron mex-
ny BekTopamMn @ u b -C.
6. B ny4ke, onpegensemom nnockoctamm 3x+y—2z—6=0 n x—2y +5z—1=0, HanuTtu
NAOCKOCTK, NepneHANKYNAPHbIE K 3TUM OCHOBHbLIM MIIOCKOCTAM.
7. OnpegennTb BUA NnoBepxHocTn XY =Z+1 u cxemaTnyecku nsobpasutsb ee.
8. HanucaTtb ypaBHeHWe KacaTenbHOW K OKPYXXHOCTK (X + 1)? + (y — 3)> = 25 B Touke
(3, 6).

KoHTponbHO-n3MeputernbHbin Matepuan Ne 3
1. KoopanHatbl Bektopa. KonnvHeapHble BEKTOPbl. PasnoxeHne no AByM HeKonnuHeap-
HbIM BekTopaM. CkanspHoe npousseneHue.
2. HanTu TouKy, paBHOydaneHHyto 0T ocen KoopanHat n Toukn (3, 6).
3. lMokasaTb, 4TO NpsAMaga nNapannensHas acuMmnToTe runepborbl, nepecekaeT runepbony B

ogHom Touke. (Moropenos [MasalV Ne22)



4, CyLLECTBYIOT N1 KacaTerbHble, NPoBeAeHHble K arnuncy 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°. Haitu yron

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

6. HanucaTb ypaBHeHMe NnocKoCcTU, Npoxoasilen Yyepes 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 n3obpasnth ee.
8. [lokasaTb, YUTO CyMMa BEKTOPOB, COEANHSIOLWMX LIeHTP NPaBUbHOro TpeyronbHUKa c ero
BepLUMHAMM, paBHa HYIHO.
KoHTpOonbHO-u3MeputernbHbin Matepuan Ne 4

1. Mpamas Ha nnockocTu. [y4vok npsamMbix. PaccTtosiHue OT TOYKM 4O NPSIMON.
2. Mpn kakom ycnoBum OTpe3ok, coeguHsaowmn Toukn A(ai, bi1) u B(az, b2), nepecekaet
oTpuuaTtensbHyto nonyock ocn OY?
3. MpoBepuTb, YTO NpsAMble Yy =3x—1, x—-7y=7 n x+y—-7=0 cnyxaTt CTOpOHaMn paBHO-
©eapeHHOro TpeyronbHMKa.
4. CyLLECTBYIOT N1 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 To4Ky D, 4TOObI
BekTopbl AB n CD Obinvn nepnenHguKynspHbl.

6. Uepes Touky M(-5; 16; 12 ) npoBeneHbl ABE MIIOCKOCTU: OHA U3 KOTOPbIX COAEPXUT OCb
OX, ppyrad —ocb OY. Bbmcnutb yron mexay aTuMu ABYMS NIIOCKOCTAMM.

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

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

Topam Bce BEKTopbI, coBnaaarwLme co ctopoHamu pomba: AB, BC, CD wu DA.

KoHTponbHO-n3meputeneHbli Mmatepuan Ne 5

1. MpeobpasoBaHune cucTeMbl KOOPAMHAT.

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

3. [okasaTb, 4TO Yepe3 TouKky B(4, -5) HEBO3MOXHO MPOBECTU NPSMYIO Tak, YTOBbI paccTo-
sHue ee o1 Toukm C(-2, 3) 6bino pasHo 12.

4. CyLLeCTBYIOT N KacaTernbHble, NPOBEAeHHbIE K runepbone 4x° —25y° =100 13 TOYKU
A(5, 2). Ecnu ga, To HanuwmnTe ux ypasHeHus. OTeBeT 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 No NPAMon, nexatien B nrnockoctn xOy.

7. OnpenennTtb BUA NOBEPXHOCTU x> + Xy =0 wu cxemaTuyecku nsobpasmutb ee.

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

3y+7=0.



KOHTpOMbHO-n3meputenbHbii Matepmnan Ne 6

1. NHBepcun4.
2. [aHbl KoopanHaThl ABYX BepWNH A 1 B paBHOCTOPOHHEro TpeyronbHuka ABC. Kak

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

3. BblpasnTb paccTosiHue mexay Todkamm Yyepes NonsipHble koopanHaTbl 3TUX Todek. (IMo-
ropenoB [nasalV Ne2)
4. CyLLeCTBYIOT N1 KacaTerbHble, MPOBEAEHHbIE K rnepbone 4x* —25y° =100 M3 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 KOMIINHE-
apHbI?

X-2 y-3 z+1
6. Yepes npsmyto S NMPOBECTW MIOCKOCTb, NePNeHANKYNAPHYIO K Nnoc-
Koctn x+4y—-3z+7=0.
7. OnpepennTb BUA noeepxHoctn Xy + Yz =1 un cxemaTnyeckn n3obpasnts ee.
8. Hantn ypaBHEHME OKPY>XKHOCTU, LEHTP KOTOPOM NEXUT B ToUKe (4, 7) 1 KOTOpasi kacaeT-

ca npamon 3x—4y +1=0.

KoHTpOnbHO-n3MepuTernbHbin matepuan Ne 7

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

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

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

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

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

yto AB+CD =0.

6. Yepes ocb Oz MPOBECTY MIOCKOCTh, 06Pa3yIoLLYIO C MIIOCKOCTBI0 2X +y —/52—7 =0
yron =n/ 3.

7. Onpenenutb BUO NOBEPXHOCTU XY = YZ 1 cxemaTu4ecku n3obpasunts ee.

8. B ny4ke, onpegenseMmom nnockoctamMm 3x+y—2z—6=0 n x—2y +5z—1=0, HanuTtu

NNOCKOCTU, nepneHAnKynAapHble K 3TUM OCHOBHbIM MITOCKOCTAM.

KoHTporbHO-n3MepuTenbHbin Mmatepuan Ne 8

1. YpaBHEHNS KOHUYECKNX CeYeHU B IEKapTOBOM CUCTEME KOOPANHAT.

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

3. OnpegenuTb, NpU Kaknx 3Ha4eHMsaX m u n ase npsmble mx+8y+n=0, 2x+my-1=0
1) napanneneHsbl; 2) coBnagatoT; 3) nepneHanKynsipHbl.

4. HanTu ypaBHeHNEe OKPY>XHOCTU, LEHTP KOTOPOM NeXnT B Todke (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), ecnvn BEKTOpbI
AB n CD paBHbl.

6. Yepes nuHuio nepecedeHna nnockocten 4x—-y+3z—-1=0 un x+5y—-z+2=0 npo-
BECTM MOCKOCTb, NEPNEHANKYNAPHYIO K NNOCKOCTN 2X —y + 52 -3 =0.



2
7. Onpepenutb BuA noBepxHocT (X+Y) +Yyz=0 u cxematnuecku n3obpasurs ee.

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

KoHTporbHO-n3MeputernbHbii matepuan Ne 9
1. N3y4yeHne KOHMYECKNX ceyeHun.

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

3. HaHbl ABe npoTnBONonoXxHble BepLlmnHbl kBagpaTta 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 napannensHoMm nepeHoce Todka A(2, 1, -1) nepexogut B Touky B(1, -1, 0). B ka-
Kyt0 TOYKY NepexoauT Hayano koopauHat?

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

7. Onpenenntb BUA NOBEPXHOCTU (X + y) -(y + Z) =1 un cxematuyeckn n3obpasuTsb ee.

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

KoHTpornbHO-n3meputeneHblii matepuan Ne 10

1. KacaTenbHas kK KOHN4ECKOMY CEYEHUIO.

2. Mpn Kakom ycrnoBum OTPe30K, coeanHsowmn Todkn A(ai, bi1) n B(az, b2), nepecekaet
NonoXuTesibHyto nonyocb ocn OY?

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

4. HaiiTn ypaBHeHUs: KacaTenbHbIX K OKPYXXHOCTU X2 + y2 = 10, NpoXoAsLUmX Yepes TOUKy
(-5, -5).

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

6. HanucaTb ypaBHeHMe NnocKoCcTU, NepneHanKynapHOn K NNOCKOCTN SX -y +3z—-2=0 u
nepecekaroLLen ee nNo NpAMon, nexawen B nnockoctn xOy.

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

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

1, 4).

KoHTpOnbHO-n3MeputeneHblii Mmatepuan Ne 11

dokarnbHble CBOMCTBA KOHNYECKUX CEYEHUN.

[NokasaTb, YTO OKPYXHOCTb X+ y> +2ax+1=0 He nepecekaeTcsi C OCbio Y.

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

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

ok whpE

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

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

2 2
7. OI'Ipe,El,eJ'II/ITb BM1O NMOBEPXHOCTH (X + y) + (X - y) =1 n cxematuuecku I/I306pa3I/1Tb
ee.



8. OnpenennTb 3KCLEHTPUCUTET 3MNUNCa, ECNU OTPE30K, COeAMHSAOLWLMIA ero dOKYyCbl, BU-
[AEH 13 KoHLa Marnown ocu nog npsiMbIM Yriom.

KoHTpOnbHO-u3MeputernbHbin Matepman Ne 12

1. OnTnyeckne cBonCTBa.

2. HokasaTtb, yto Toukmn (1, 1), (2, 3), (0, 4), (-1, 2) aABnArTCA BEPLUMHAMWU NPSAMOYrOSib-
HUKa.

3. Mpwn kakom ycnoBum ansa npsimbix ax+hby =0, ax+by=0 ocb Xx sBnseTca buccek-
Tpucon obpasoBaHHbIX UM yrros? (Moropenos [Mnasalll Ne30)

4. HaiiTn kacaTenbHble K OKPY>XXHOCTU X? + y? + 5x = 0, neprneHauKynspHble K NpsiMon 4xX —
3y+7=0.

5. [laH BekTOp a :(l, 2, 3) . Hantn konnuHeapHbIn emy BEKTOpP € Havarnom B Touke A(1, 1,

1) 1M koHUOM B Ha nnockoctn Xxy.
6. B ny4ke, onpegendaemMom nnockoctsammn 2x +y—-3z+2=0 n 5x+5y—-4z+ 3 =0,
HanTW ABe neprneHanKynspHble ApYr K ApYyry MAOCKOCTU, U3 KOTOPLIX O4HA NPOXOAUT Yepes ToY-

Ky

A4 ;-3;1).
7. OnpegenuTtb BUA NOBEPXHOCTU (X + 2)2 + y2 =0 u cxemaTtunyeckn nsobpasuts ee.
8. [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.

KoHTpOnbHO-n3MeputenbHbin Matepman Ne 13

1. AnameTpsl.

2. [aHbl oanH koHel oTpe3ka A(2, 4) wn ero cepeanHa M(3, -2). HanTtu gpyromn koHew oT-
peska.

3. lMokasaTb, 4TO NpsMble, 3aaBaeMble YpaBHEHUAMMU

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

4. OnpegenuTtb 3KCLUEHTPUCUTET 3NNUMNca, eCln OTPE30K, COEAUHAIOLWMNI ero oOoKyCbl BU-
AEeH 13 KOHLa Mariorn ocu nog rnpsiMmbiM Yriiom.
5. [aHbl KoopauHaThl Tpex BepLlunH napannenorpamma ABCD c BepwmHamm Toukax A(2,

3,2), B, 2,4), C(4,1,0). Hantn koopamHaTbl YeTBepTon BepwnHbl D 1 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 nosepxHocT (X +2) +Y? =4 1 cxemaTuuecku n3o6pasuTb ee.
8.  OnpeaenuTb 3KCLEHTPUCUTET BMMAMMCA, ECIN PACCTOSIHUE Mexzy oKyCaMn paBHO pac-

CTOSAHMIO MeXAY KOHLUamM OONbLLOW N Marnon OCen.

KoHTponbHO-u3mMeputernbHbln Matepuan Ne 14

1. Knaccudumkaums KpMBbIX BTOPOro nopsigka.

2. Kakomy ycnosuto AOSMKHbI YAOBNETBOPATE KOOPAUHATLI BEPLUMH TpeyronbHuka ABC,
YTO6bI OH ObIf NPSAMOYrOfbHLIM C MPSIMbIM YroM npu BeplunHe C.

3. HaiiTu kacaTenbHble K OKPYXXHOCTU X + y* + 2ax + 2by = 0, napannenbHbie KoopavHaT-
HbIM OCAM.

4. OnpenennTb 9KCLLEHTPUCUTET ANNMNCca, ECNN paccTosHUE Mexay hoKycamum paBHO pac-

CTOSHMIO MeXAyY KOHLamMu B60oNbLLIOW N Manon Ocen.



5. HaHbl ogmH koHel oTpeska A(2, 3, -1) nero cepeanHa C 1, 1, 1). Hantn BTopon KoHel,
oTpeska B(x,Y, z).

. X +7 z2-3 o o
6. Ha npsamon 1 =yT = HanTK TouKy, Bnvxanwyto K Touke (3, 2, 6).
7. OnpegennTb BUA noBepxHoctn XZ =Y —1 n cxemaTnyeckn nsobpasntb.
8. Bbluncnute AnvHy gnaroHanen napansnenorpamMmma, NoCTPOEHHOro Ha Bektopax A = 5p

+2q 1 B =p =23, €Ccnv u3BecTHo, Yto |p |=+v2, |q|=3 u (p~q)=n/4.
KoHTpornbHO-u3MeputeneHbii matepuan Ne 15

1. MHBapuaHTbl KpUBbLIX 2-ro nopsiaka.

2. HokasaTtb, yto Toukmn (0, 0), (-1, 1), (0, 2), (1, 1) aBnAlTCS BEpLUIMHaAMK KBagpaTa.

3. Mpw kakom ycrnosum npsimaa ax+by+c=0 nepecekaeT NOMOXUTENbHYIO NONYOCb X
(oTpuuaTenbHyo Nonyocb X)?

4. OnpenenuTtb aKCLUEHTPUCUTET annmnca, ecnm ero 6onbLas ocb BTpoe 6onbLUe Marnon.
5. HaHbl yeTbipe Toukn A(6, 7, 8), B(8, 2,6), C(4, 3, 2) D(2, 8, 4). JokasaTb, YTO OHU SAB-
naTCa BepnHaMmm pomba.

6. HanucaTb ypaBHeHMe NnocKoCTH, KoTopasa NpoxoauT Yyepes Touky (3, 1, —2) n yepes
-4 y+3 z
npaAMyr0 —— =-"——=—
5 2 1
2
7. OnpepennTb BUA noBepxHoctn Y + YZ =4 1 cxematuyecku n3obpasuTb ee.
8. OnpenenuTtb 3KCUEHTPUCUTET annmnca, ecnu ero 6onblias ocb BTpoe 6onblue Manoun.
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1. LleHTpbI KpMBbLIX BTOPOro Nopsiaka.

2. [aHbl KoopanHaTel BepwnH A 1 B paBHocTOpOHHero TpeyronbHmnka ABC. Kak HanTtu
KoopauHaTbl TpeTbern BepwnHbl? PaccmoTpeTs npumep: A0, 1), B(2, 0).

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

% 85 npoxogawmx Yyepes Touky (1, —2).

2 2

y

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

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

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

7. OnpeaennTb BUA NOBEPXHOCTU XZ + YZ =2 1 cxemaTuUyecku M3obpasuThs ee.

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

OTCTOSILLIEI OT HEE Ha pacCcTosAHMN 3 eanHuL,

KoHTponbHO-n3MeputernbHbln Matepuan Ne 17

1. lMpuMeHeHns dokanbHOro ceomncTea runepdons (1).

2. Mpn kakom ycnoBun OTpe3oK, coeauHsawmin Toukn A(ai, bi) n B(az, b2), nepecekaet
oTpuuaTenbHy nosiyocb ocu OX?

3. Hanucatb ypaBHeHMe npsamMon, npoxoasien Yyepes Touky A(5, 2) Ha paccTtosHun 4

eouHuy oT Todkn B(=3, 1).



2 2

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

KoHTpornbHO-u3mMeputeneHbii matepuan Ne 18

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

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

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

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

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

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

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

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

pbin yron ¢ ocbto OX. 3Has, yTo | m | = 51, HaWTM ero KoopanHaThI.
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1. BekTopHOe npousBeaeHue.
2. CocTtaBuTb YpaBHEHNE OKPY>XHOCTU C LLIEHTPOM B Touke (1, 2), kacawowencsa ocu X.
3. Hana npsamas 3x —4y — 10 = 0. Hantn ypaBHeHUe npsaMown, napannensHOn JaHHOW U
OTCTOSILLLEN OT HEE HA PACCTOSAHUN 3 eONHULL.
2 2
X
4. HanucaTb ypaBHeHMs ABYX PaBHbIX COMNPSKEHHbIX AMaMeTpoB annunca T + yg =1.
5. B nnockoctn xy Hantu Touky D, paBHOyZdaneHHy OT TpeX AaHHbIX TOYeK
A0, 1, -1), B(-1,0, 1), C(O, -1, 0).
6. [MpoBecTn NNOCKOCTb Yepes3 NepneHAMKYnspbl, onyweHHble 3 Todkn A(—3; 2; 5) Ha
nnockoctTn 4x+y—-3z+13=0un x—-2y+z-11=0.
7. OnpenennTtb BUA NOBEPXHOCTU (X + y)(y — Z) =1 1 cxematuyecku n3obpasuTs ee.
8. Hanucatb ypaBHeHWe npsamMon, npoxoasuen Yyepes Touky A(5, 2) Ha paccTtosiHum 4
eouHuy ot Toukn B(-3, 1).
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1. CmeluaHHoe nponsBedeHue.
2. CocTtaBuTb YpaBHEHNE OKPY>KHOCTU C LLleHTPOM B Touke (-3, 4), npoxogsuien yepes

Ha4vasrno KoopauHart.



3. Ha npamon x + 3y =0 HanTu TOYKy, paBHOYOaNeHHY0 OT Havana KoopauHaTt v oT nps-
Mo X+ 3y—2=0.

2 2

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

2 y2

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

TOYKE rnononam.
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1. MpeobpasoBaHne CUCTEMbI KOOPAMHAT B MPOCTPaHCTBE.
2. Kakomy ycnoBuio AomKHbI yOOBNETBOPATE KOIPMULMEHTLI YpaBHEHUS OKPYXHOCTHU

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

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

y X g
4. HanTn kacaTtenbHble K runepbone 0 —yg =1 B TOYKax nepeceyeHUs ee ¢ NPsIMon
3x—-5y=0.
5. HaHa Touka A(1, 2, 3). HanTu ocHOBaHUA neprneHauKynsipoB, ONyLLEHHbIX Ha KOOpAu-
HaTHbIE OCY U KOOPpAMHATHbIE MIOCKOCTW.
6. [lokasatb, 4TO NpsAMasn nepecevYeHns NoCKOCTeN, 3aaHHbIX ypaBHEHNAMU aX+by =d,
n a,x+b,y=d, napannenbHa ocu z.

2 2

7. OnpenennTtb BUA NOBEPXHOCTU (X + y) - (Z —1) =0 un cxematnyecku n3obpasutb
ee.
8. Hantu BepLumHy, dokyc n avpekTpucy napabonbl 8y = x* + 4x.
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1. YpaBHeHME NOBEPXHOCTN U KPMBOW B NPOCTPaHCTBE.

2. CyuwiectByeT Ny napannenbHbl NepeHoc, Npu KOTOPOM Todka (1, 2) nepexoguT B TOYKY
(3,4), atouka (0, 1)—B TO4UKY (-1, 0)?

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

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

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

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

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

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

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

4, NaHa napabona y? = 6x. Yepes Touky (4, 1) NpoBecTM Takyl xopAay, KoTopas Aenu-
nacb 6bl B 9TOM TOYKe nonosam.

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

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

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

8. HanTu LueHTp noBepXHOCTU N3 3agaun 7.
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Mpsimasa n NNOCKOCTb.
Haiit abconioTHyto BennymnHy Bektopa —2a+4b, ecnm a=(3, 2), b =(0,-1).

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

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

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

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

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

8. HanTu ueHTpbl NOBEPXHOCTU N3 3aga4un 7.
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1. annuncoua, rmnepbononapl.

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

3. Uepes Touky nepecedeHus npsambix 2Xx—5y—1=0 n x+4y —7 =0 npoBecTu NpsAMYyHo,
AensLyo oTpe3ok Mexay Todkamu A(4, —=3) n B(-1, 2) B oTHOLIEHUM A = ?/3.

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

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

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

7. Onpenenntb BUO NOBEPXHOCTH 2x* +4x—2> =0 1 cxemaTUyECKU n3obpasntb ee.

8. HanTu LueHTpbl NOBEPXHOCTU N3 3aga4un 7.
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1. Mapabononapl, KOHYC, LMNUHAOPLI.

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

3. Bblumcnutb koopanHaThl BEpLUMH pomba, ecrnv U3BeCTHbl YpaBHEHUSI ABYX €r0 CTOPOH:
2x—=5y—-1=0, 2x-5y— 34 =0 v ypaBHeHne ogHON N3 ero guaroHanen: x + 3y — 6 = 0.

4, NaHa napabona y? = 10x. Haitu k aTolt napabone kacaTenbHble B TOYKaX, B KOTOPbIX
OHa nepecekaeTcs C NPAMon y = 4x — 5.

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

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

Z OT 3TOW MIOCKOCTMW.

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

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

OTCTOALLMX OT HEE Ha pacCTosHue J.

2
7. OnpenennTs BUA MOBEPXHOCT X — 4(y —1) +2° =1 u cxemaTyeCKu U306pasnThL
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 ypaBHEHUA MPSMbIX, NapanfenbHbIX NPsMon ax + by + ¢ = 0, HaxoasLWmxcs 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 NpsAMag napannenbHas acuMmnToTe 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 nosepxHoctn X° +2°+4y =0 wu cxematnyeckm n3obpasutsb ee.
8. MokasaTtb, 4To Nbas NnpamMas nepecekaeT KOHUYECKoe cevyeHne He boree YeM B ABYX
TOYKax.
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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.
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1. MpamonnHenHble obpasytoLlme ogHONoNocTHoro rmnepbononaa (1).
2. CocTaBuTb ypaBHEHUS NPSAMON, nNapannensHon (NepneHanKynsapHOn) 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 M306p33I/ITb ee.

8. Hantn BHyTpeHHME yrnbl TPeYrofibHMKa, CTOPOHbI KOTOPOro BblpaXXeHbl YPaBHEHNAMU X
-y—-3=0, x-3y—-4=0, 4x+2y+3=0.
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1. MpsimonuHenHble obpasytowme runepbonuyeckoro napadononaa.

2. OokaszaTtb, yTo ecnit & ¥ D — eaAMHUYHbIE HEKOMMNMHEaPHbIe BEKTOPbI, TO BEKTOPbI
a+b u a—-b oTnuyHblI OT HYNEBOro, 1 NepreHAVKYNsPHbI.

3. HanucaTb ypaBHeHMe npsiMon, npoxoasiuen Yepes Touky A(5, 2) Ha paccTosiHum 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 yCrnioBun, 4YTO BEKTOPLI 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
nepeceveHus ero guaroHanen (3, 3). Hantu ypaBHeHUs OBYX APYrnX 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. OnpenennTtb 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 nepnenaukynsapHsl. [lokasaTb, 4To ‘ﬁ‘ = ‘ b ‘

1

2

3. Ha npamon 4x + 3y — 12 = 0 HanTu TOYKy, paBHOyAaneHHyto ot Todek (-1, -2) u (1, 4).
4 UTto npeactaBnsieT cobor reomeTpruyeckoe MeCcTo TOYEK, PAaCCTOSIHUS KOTOPLIX A0 ABYX
AaHHbIX NAOCKOCTEN HAXOAATCA B AaHHOM OTHoweHun. (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 ycnoBum npsiMasi, 3agaHHas ypaBHEHUSIMWN B KAHOHUYeCKon oopme, 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, eCcnin Havano KoopAMHaT nepeHeceHo (6e3 n3MeHeHWst HanpaBreHNst 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 pacCTOSAHUN TOYKN rmMnepbonbl 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. HanTtu ycnosusa 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. Onpegenutb KoopanHaTthl koHUOB A 1 B oTpeska, koTopbii Toukamun 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 KoopanHaTbl cepeanHbl oTpeska AB.

3. Uepes Touky nepeceyeHuns npsamblx X +y—6 =0, 2x—y —3 =0 npoBeCcTH NpsiMmyto 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 xopay, AnvHa kotopon | =12 ea. HanucaTb ypaBHeHue
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. [aHbl BeplnHbl 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 NpaBuUbHOIO TPEeYronbHMKa, ABe BEPLUMHBI KOTOPOro 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, YUTO CyMMa BEKTOPOB, COEANHSIOLWMNX LLeHTP NPaBUbHOro TpeyronbHUKa ¢ 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 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) napannensHo
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 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 nepeceyeHns cepemMHHbIX 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 gpyrve cosnajaroT C KOHLAMW ero Mmanou 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) 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 CONPSKEH-
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 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 No gucumnivHe npecnegyeT uenb oueHuTb paboty oby-
YalLMXCA 3a KypcC, MOMyyYeHHble 00yYaloWmMMMCa 3HaHNA, YMEHNA N YPOBEHb NPUOBpPETEHHbIX
KOMMNeTEeHUMI, UX NPOYHOCTb, Pa3BUTUE TBOPYECKOrO MbILSIEeHUs, NpnobpeTeHne HaBbIKOB Ca-
MOCTOATESNIbHON PaboTbl, YMEHME CUHTE3MPOBaTb MOSlyYEeHHble 3HaHUS U NPUMEHATb UX MpPU
peLleHnn NpakTU4eckux 3agau.

3ayeT NpoBOAUTCS Ha NocrneaHeM MpakTU4eCcKOM 3aHATUKN. NIToroBas OoueHKa BbICTaBrs-
eTcd no pesynbTaTtam paboTbl 00yyaloLerocsi B CEMeCTpe: YCNeLwHoro BblMOMHEHNSA KOHTPOb-
HbIX paboT, OTBETOB Ha TeopeTMYeckne BOMPOCHI, BbINOSIHEHUSA TECTOBbIX 3agaHun. B cnyyae
OLEHKMN «3a4TEHO» MO BCEM BMAAM TEKYLLEro KOHTpons, obyyawowmin nonyyaet «3avet». Ouen-
Ka «He3auyTeHO» Npu NPOBEeAEHUU TEKYLLEro KOHTPOSS BrieyeT BbIMNOfHEHME OAHOrO OOMNOSHU-
TEeNbHOro_3aJaHus Ha 3a4eTe No YCMOTPEHUIO Npenogasatens.

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 nnnioctTpupoBaTb OTBET NpuMepamu, haktamu;

4) ymeHne aHanu3aupoBaTb anrebpandeckme ypaBHEHMS MEPBOM W BTOPOM CTEMEHM Ha
NIOCKOCTU M B MNPOCTPAHCTBE, CTPOUTb COOTBETCTBYKOLIME UM JIMHUM U MOBEPXHOCTU,
onpeaenaTb BUA KPMBbIX U NMOBEPXHOCTEN BTOPOro nopsigka, AoKa3blBaTb OCHOBHblEe TEOpEMb
reoMeTpum n pewaTb NpakTUYEeCcKne 3agauu;

5) BnageHve OCHOBHbIMW MeTo4aMu MCCrefoBaHuA anrebpanyeckux NIMHUN U NOBEPXHOCTEN
nepBoro M BTOPOro nopsiaka, OCHOBHbIMM MeTO4aMW AoKasaTenbCTBa TEOpPeEM U 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 CHOPMUPOBAHHOCTN 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 OLleHMBaHUS KOMMETEHL MM

YpoBeHb
ccopmumpo-
BaHHOCTHU
KOMMNETEHLUN

LLikana oueHokK

MonHoe cooTBeTCTBME OTBeTa oby4vatoLierocsi BCEM nepeyuc-
NeHHbIM KpuTepusam. MNpPoaeMOHCTPUPOBAHO 3HaHWE OCHOBHbIX
MOHSITUIA, onpeaeneHns BEKTOPHOW anrebpbl U reomeTpum, oc-
HOBHbIX 3aa4 reomeTpum, PopMyrMpoOBKM TEOPEM U METOAbI UX
[loKasaTenbCTBa, YMEHMEe aHanuaupoBaTb anrebpauyeckue
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-
[lauv, BnageHne OCHOBHbIMW MeTodamMu uccrefoBaHus anreb-
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 rokasaTtenen, Ho oby4alo-
WMIACS AaeT npaBwUibHble OTBETbI HA [OMOSIHUTENbHbIE BOMPO-
Cbl.

HepoctaToyHO NPOAEMOHCTPUPOBAHO YMEHME aHanu3upoBaTb
anrebpavyeckne ypaBHEHUSI MEPBON W BTOPON CTEMNeHn Ha
MAOCKOCTU U B NPOCTPaAHCTBE, UMM CTPOUTb COOTBETCTBYHOLLME
UM NVHUWA U NOBEPXHOCTU, ONpeaensaTb BUAO KPMBbLIX U MOBEpPX-
HOCTEN BTOPOro nopsiaka, [AokasblBaTb OCHOBHblE TEOPEMbI
reomMeTpuM Unu pellaTtb 3agauu.

Nnu copepxxatcs otaenbHble npobernbl Npu UCNonb3oBaHUM OC-
HOBHbIX METOOB MCCreaoBaHus anrebpanyecknx NUHUI 1 no-
BEPXHOCTEN NEepBOro U BTOPOro nopsiaka, UM MetToaoB Aokasa-
TenbCcTBa TEOPeM U peLleHus 3aay reoMeTpumn.

BasoBbin
YpOBEHb

XopoLuo

(3a4TeHo)

OTBeT Ha KOHTPOJIbHO-U3MePUTENbHbLIA MaTepuan He COOTBET-
cTByeT NobbiIM ABYM M3 NepeydncrnieHHblX nokasatenen, obyya-
IOLUNNCS OaeT HernosHble OTBETbl HA OOMOSTHUTENbHbLIE BOMPO-
Cbl. [JeMOHCTpUpyeT 4YacCTUYHOE 3HaHWE OCHOBHbLIX MOHATUN,
onpeneneHnn BEKTOPHOM anrebpbl U aHanUTUYeCcKon reomeT-
pUKN, OCHOBHbIX 3agad reomeTpun, OOPMYIIMPOBKA TEOPEM WU
MeToAbl UX goKa3aTenbCTBa UM He yMeeT aHanm3npoBaTh arn-
rebpaundeckne ypaBHEHUs NEPBON M BTOPOW CTEMEHM Ha Moc-
KOCTM U B NPOCTPAHCTBE, WM CTPOUTb COOTBETCTBYIOLLUME WM
NNHUN 1N NOBEPXHOCTU, ONpenensaTb BUA KPUBLIX U MOBEPXHO-
CcTen 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 KOHTPOMbHO-U3MEPUTENbBHLI 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)




20.3 ®oHA OLEHOYHbIX cpeacTB C(POPMMUPOBAHHOCTM KOMMNETEHLUW CTYAEHTOB, pPeKo-
MeHAyeMbIN ANnA NnpoBeAeHUs AMarHoCTUYeCKux pabort

1.TecToBble 3aaHuUs

SAOAHME 1. BeibepuTe npasurbHblil BapuaHT oTBeTA:
KaHoHWUYeCKUM ypaBHEHWEM 3NNUMca aBnsaeTca

22 y? .

e m=b
x2 y2

2 FrE= 1
xZ y*

3) ErE— L

4) y? = 2px.

SALOAHUE 2. BbibepuTe npaBunbHbIl BapuaHT oTBeTa:
KaHoHWU4ecKkuM ypaBHeHUeM runepbonsbl asnseTca

X2y
Ne»=5
X2 y? .
2) S+l =y
x2 }}2 _ .
YL =y
4) y* = 2px.

SALOAHUE 3. BbibepuTe npaBunbHbIl BapuaHT oTBeTa:
KaHoHW4eckuM ypaBHeHUeM napabonkl aBnaeTca

N5-5=1
2) 42 =1,
a? b2
3T +L=1;
4) y* = 2px.

SAOAHME 4. BcTaBbTe nponyLleHHoe CroBo:
3nnuncom HasbiBaeTCs reoMeTpuyeckoe MecTo ToYeK MNoCKOCTH, ... pacCTOAHWUIA OT KOTO-
pbIX 40 ABYX AaHHbIX TOYEK, HasblBaeMblxX hOKycamu, eCTb BENUYUHA MOCTOAHHaRA, 6orb-
LIas Yem paccTosHue mexay cokycamu.

OTBeT: cyMmma.

SAOAHUE 5. BcTaBbTe nponyLieHHOe CroBo:
MnepGonon HasbIBaeTCH reoMeTpuyeckoe MecTo TOYEK MITOCKOCTH, ... PACCTOAHUIA OT KO-
TOpbIX A0 ABYX AAHHBIX TOYEK, Ha3biBaeMbIX hoKycamu, eCTb BEMNYMHA NOCTOAHHAS,
MeHbLUAas YeMm paccTosaHue Mexay dokycamu.

OTBeT: MoAynb pasHOCTH.

SAOAHWE 6. BcTaBbTe nNponyLweHHoe CNoBso:
Mapaboroi Ha3biBaeTCA reOMeTpUYECcKoe MeCTO TOYEK NOCKOCTU, PacCTOAHUE OT KOTO-

pbiX 4O AAHHOW TOMYKKM, Ha3biBaEMOW (POKYCOM, ... pacCTOAHWUIO 40 AaHHOW NPSAMOW, Hasbl-
BaeMOW OUPEKTPUCOIA.
OTBeT: pasHo.



Pa3pen «OnemMeHTbl BEKTOPHOW anredpbly.

Ne 1. MycTb BekTOpbl @, b, ¢ 1 d TakoBbl, 4TO: ‘é‘:4,‘5‘=3,‘6‘:2 ,‘H‘=1, alb,bMc,
(B,H) =120°. Torga (NpogosmkMUTE yTBEPXKAEHNE) 3HAYEHMNE BblpaXeHUs (5—5)2 +(B+25)2 —b-d

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

)

5) paBHO ? ;

6) ppaumoHansHo.
BbibepuTte BCe NpaBunbHble BapmaHTbl NPOSOIMKEHNS (M TONBKO MX).

Ne 2. [laHa npaAmMoyronbHasa cuctema Koop- Z4 avHart
OXyz 1 BekTOpbl a, b, ¢ U d — CM. PUCYHOK. Mpo-
[OIDKNTE yTBEPXAEHME: BEKTOPHOE Npoun3Bee- 1 HVe
axb "

— C

1) paBHo d ;

2) paBHO —C; 0 d_., -

3) NnepneHavKynsipHO BEKTOpaM a U b ; Py y/l Y

4) paBHO E; -

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

5) paBHo 0; _1¥

6) KOMMNMaHapHO C BEKTOpaMmu a U b ; x

7) paBHO (5-5)-6
BbibepuTe BCe NpaBunbHble BapyaHTbl MPOAOITHKEHNS (M TONBKO UX).

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

{3 16 } Torga (NMPOAOMKUTE YTBEPXKAEHME) Yron Mexay BekTopamu ¢ 1 b

1) paBeH arccos(—g}

2) aBngaeTcs OCTpPbIM,
3) aBnsieTcs TYNbIM;

5) paBeH 120°;
6) paBeH 135°;
7) paBeH —45°.
BbibepuTte BCce npaBunbHble BapnaHTbl NPOSOIMKEHMUS (M TOMNBKO UX).

)
) 2
7[ .
4) paBeH 3
)
)



Ne 4. B npsimoyronbHOM cucTeme KoopaMHaT AaHbl HEHYNEBbIE BEKTOPbLI a = {xl; Yo zl} n
b= {X,:¥,:2,} . Kakne 13 npnBea&HHbIX Hxe hopmyn ABAAIOTCS NPaBUIBbHLIMU 118 HaXoxXae-

HUA BEKTOPHOro npomn3sedeHnsa axb aTux BekTopoB? BuibepuTe Bce npaBunbHble hopMynbl (M
TONbKO UX):

1) {12, = Y220 2% = 1% % Y, =X Vi f 5
2) (Y12, %:% Y, };
3) (XX V1Yai 112, };
4) XX, +VY,Y, +7,Z,;

X Y1 4 ) i )
S) [ Yo 2z, TAe I={L0:0}, J={0;L0}, k={0:0:1};
[

6) 5‘-‘5‘@05({), roe ¢ — yron Mexay BekTopamu a u b .

Ne 5. Kakue 13 crneayroumx CBOMCTB CKansipHOro NpoM3BeaeHns BEKTOPOB BePHbI? Bbibe-
puTe Bce npaBusbHble CBOMCTBA (M TOSbKO UX):

1) ana nwboro A el n gns nobbix BEKTOPOB a u b BbINOMHEHO paBEHCTBO
(2a)-b=4(a-b);

D

2) ans nobbix BEKTOPOB n 6 BbINOJIHEHO HEPABEHCTBO ‘56 < ‘5”5 ,
3) ans nbbix BEKTOPOB 5. n 6 BbINMOJIHEHO PAaBEHCTBO ‘56 = 5.HB ,

4) onsi NoGbIX BEKTOPOB a, b 1 C BbIMOMHEHO PaBEHCTBO (5-5)-6:(6-5)-5;
b

)
)
)
)
)
)

5) ansa nobbix BEKTOPOB 5. n B BbINOJIHEHO HEPABEHCTBO ‘56 >‘

6) ans nobbix BEKTOpPOB 5., 6 n 6 BbINOJIHEHO PaBEHCTBO (5+5)E:55+55,

7)ecnvm a-b=0,10 a=0 unm b=0.

Ne 6. Yron Mexzay evMHUYHBIMKU BEKTOpaMu a U b paBeH TynoMmy yriy & (CM. PUCYHOK;
OACB - napannenorpamm).

¢ B

S

o4

A a 0

YeMy paBeH MOAYIb BEKTOPHOTO Npou3BeeHnst axb? Buibepute npaBUmbHbIE BApUAHTI
oTBeTa (U TOSMbKO MX):

1) sina;

2) ‘5“5‘sina;

3) nnowaan pomba OACB;

4) ‘EHB‘COSa;



5) nnowaau TpeyronbHuka OAB;

Paspgen «AHanutnyeckasg reoMeTpust Ha NJ10CKOCTUY.

Ne 1. llycTb p N ¢ — NoNsipHbIE KOOpAUHATLI (p — MONAPHLIA Pagnyc, ¢ — NOJSIAPHbIN
yron). YpaBHEHNSMN Kakon-nNmnmbo 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 YKaXXnTte HoMmepa BCeX NnpaBUiibHbIX yTBep)K,D,eHMVI, N TOJIbKO UX.

Ne 2. [laHbl ypaBHEHUS LLIECTU NPSMBIX (CUCTEMa KoopauHaT AekapToBa):
(@) 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.
CnpaBeanuBbl yTBEPXKOEHUS:
1) (a) L (b) n (a) He nepneHankynsapHa (C);
2) (a) L(e) n (c) L(f);
3) (a) He nepnengukynsapHa (b),a (c) L(f);
4) (b) L (d), (a) L (e) u (c) L (b);
5) (c) L(f).

B otBeTe YKaXXnte HomMmepa BCeX NMpaBUSibHbIX yTBep>K,qu|/||7|, N TOJ1bKO UX.

Ne 3. OkpykHOCTb 3ajaHa B [JeKapTOBOW CUCTEME KOOpAWHAT YpaBHEHUEM:
X>+y?—2x+2y-7=0.

Torpa eé

1) pagnyc paBeH 3, a LeHTpPOM saBnsieTcs Todka (-11);

2) xopOon BNAeTCA OTPe30K C KoHUuamMu B Toukax (—2;-1) u (L, -4);

7 |7 .
3) paamyc paBeH /7 , a Touka [\E \/;J NEXUT Ha 3TOW OKPYXXHOCTY;

4) pagnyc paBeH 9, a ueHTpoMm sBnsieTcs Todka (L -1);
5) pagnyc paBeH 3, a LEHTPOM ABNseTCH Todka (1;-1);

7 7 .
6) paanyc paseH /7 , a Touka L\/; —\/;J NEXUT Ha 3TOW OKPYXXHOCTY;

7) paguyc paBeH 9, a LeHTpoM saBngeTcs Touka (-11).
B oTBeTe ykaxuTe HoMepa Bcex NpaBUIibHbIX YTBEPXKOAEHUNA, N TONbKO UX.



Ne 4. [laHo ypaBHeHue annunca 4x* +25y° =100 (cuctema KoopamHaT — NPsSIMOYronbHas).

Y aToro annunca
1) 6onbluas u Manas nonyocu paBHbl, COOTBETCTBEHHO, 25 1 4;
fonbluas 1 manasi Nofyocu paBHbl, COOTBETCTBEHHO, 5 1 2;

3) paccTosiHue Mexay hokycamu paBHO /29 ;

2)
)
) paccTosaHe mexay ooKkycamu paBHO 2J21;
) pacctosiHne mexay gokycamu pasHo 10;
) KBagpart akcueHTpucuteTta paseH 0,0256;

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

4
5
6

2 2

Ne 5. laHo ypaBHeHue runep6onbl :—6—% =1 (cncTema KoopauHaT — npsiMoyroneHas). Y
aTon rmnepobonebl
1) oencTBuTenbHas U MHUMasi MOSyoOCU paBHbl, COOTBETCTBEHHO, 4 1 3;
2) pencTBuTENbHAA U MHUMasi NOMyoCH paBHbl, COOTBETCTBEHHO, 3 1 4;
3) oencTBUTENbHAA U MHMMas NOSTyOCU paBHbl, COOTBETCTBEHHO, 16 n 9;
4) pencreuTenbHas U MHUMasi MONYOCK PaBHbl, COOTBETCTBEHHO, 9 1 16;
5) paccTtosHne mexay okycamm pasHo 10;
6) paccTosiHne mexay okycamm paBHoO 5;
7) paccTosHne mexay bokycamun paBHo 25;
8) akcueHTpucuteT paseH 0,6;
9) akcueHTpucuTeT paBeH 1,25.
B oTBeTe ykaxnte Homepa BCeX NpaBuUibHbIX YTBEPXKAEHUIA, N TONBKO UX.

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

napabonbl
BbibepuTe npaBunbHbIM BapuaHT oTBeTa:
1) SKCUEHTPUCUTET paBeH 1;

2) aKcueHTpucuTeT paBeH O;
1
4) poKyC HaxoaouTCs B TOUKE (O;Ej;

NP

3) hoKyc HaxoouTcsa B TOUKe (O;

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

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

B otBeTe YKaXXnUTe HoMepa BCeX NMpaBUJIbHbIX yTBep)KD,eHI/IVI, N TOJIbKO UX.

Pasgen «AHanutnyeckas reomeTpusi B NPOCTPaHCTBEY.

Ne 1. [JaHa nnockocTb 2x-5y+10z+5=0 (CMCTeMa KoopauHaT gekaptoBa). [NapannenbHa
3TOM NNIOCKOCTU NN NIEXUT B HEN NpsiMas
(a) X _ y—1: z—4;



(8) X+2 _y z+4.

3 2 3
(r) X—2 y+1 7+5,

5 4 1’

§_y+1_z—2
(3) il

BbibepuTe BCce npaBurbHble BapuaHTbl NPOAOIHKEHNSA 3TOr0 yTBEepXAeHUs (M TONbKO Takue Ba-
puaHTbl).

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

NPAMOK NeprneHanKynsipHa NoCKOCTb

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

(6) 10x-2y+42=0;

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

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

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

(e) -2x+4y-10z=0.
BbibepuTe BCe NpaBunbHble BapvaHTbl MPOAOSHKEHNSA 3TOro YyTBEPXKAEHUS (U TOMNbKO Takue Ba-
PUaHTbI).

Ne 3. Kakoe 13 ypaBHeHUI

(@) (x-2*+y*+(z+1)° =36,

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

(B) x*+y?—z° =25,

(r) 2x*+2y*+2z°-37=0
aBnsieTca ypaBHeHneM ccepbl? Cuctema koopanHaT Oxyz — npsimoyronbHas. Belbepute Bce
npaBuSibHbIE BapuaHTbl OTBETA (M TONBbKO UX):

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

Ne 4. UTo onpepnensieT B NpsiMOYronbHOM cucteme KoopauHat Oxyz ypaBHeHue Y = x*?

BbibepuTe BCe NpaBunbHble BapmaHTbl OTBETA (M TOMBbKO MX):

1) kpyrosou napabonova;

2) napabonuyecknm UMNnHAP;

3) napabony;

4) KpyroBOM KOHYC;
5) NnoBepXHOCTb BpaLLeHUs;
6) NnoBepPXHOCTb C 0bpasywmnmn, napannesibHbiMm ocn Oz,
7) NOBEPXHOCTb ¢ 0bpasyowmmn, napannensHeiMu ocu Oy.

(x=2° (y+1y
16 9
Hasi). 3 npMBOOMMOro HmKe cnucka yTeepxxaeHu BblbepuTe BCe NpaBuiibHbIE YTBEPXAEHUS
(v TONBKO MX).
1) LleHTp AaHHOro annuncomaa Haxogutcsa B Touke (2;-1;0).

Ne 5. [1aH annuncouna =1 (cuctema koopgumHat Oxyz — NPSIMOYrosib-



2) LleHTp gaHHoro annuncouga Haxogutcs B Touke (—2;1;0) .

3) UeHTp gaHHoro annuncouaa Haxoautcs B Touke (0;0;0).

Y AaHHOro annuncounga aea ueHtpa: (+4;+3;46).

Ecnu y annnnconpa ectb LEHTP, TO 3TOT annuncong ectb cepa.

)

)

)
5)
6) MNonyocu gaHHoro annuncounga pasHbl 16, 9 n 36.
7) Monyocu gaHHOro annunconia paeHbl 4, 3 1 6.
8)
9)
10
11

N

Monyocu gaHHoro annuncovaa pasHbl 2, 1 1 0.
Touka (3; 1; 4) NexuT BHYTPM AaHHOro annuncouna.
) Touka (3; 1; 4) nexuT Ha AaHHOM annuncouae.

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

Ne 6. Kakum He MOXeT ObITb YypaBHEHNE MOBEPXHOCTMH,

. o F4 P 4
N300pak€HHOM Ha PUCYHKe (cuctema koopamHat Oxyz — nps-
MoyronibHas)? BbibepuTte BCce npaBunbHblE BapnaHTbl OTBETA (M
TONbKO UX):

2 2 2

X z

1) —2+y—2+ -=1;

a~ b” ¢

2 2 2

X z

2) S+l -5 =1

a b

2 2 2

X z

U

2 2 2

X z

4) —+ y_2 -—=0
a~ b° c




Ne BapuaHTbl 0TBETOB
3a- YcrnoBue 3agaun 1 2 3 4
aa-
HUsA
1 X2y
OKCLEHTPUCUTET rnnepoonsbl E—EzlpaBeH 4/5 5/4 5/3 4
2 Kakve 13 4yeTbipex nnockocTen ABNSATCS B3a-
UMHO NeprneHanKynAapHbIMK:
(@) 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 PaccroaHvne mexay napannenbHbIMU NMPAMbIMU
3x+4y=0 u 3x+4y-5=0 paBHO 5 3 4 1
4 2 2 _ _
Bonblwas nonyock annunca 4x* +25y* =100 paB 4 25 5 2
Ha
S 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
. X y-1 z-4
neprneHanKynapHa npsamon EZT:T?
6 Kakue 13 nepeyvmcrieHHbIx nap NpsiMbix SABNSAOT- (a)J_(b) (a)J_(d) (b J_(d)
CS B3aUMHO NepneHanKynapHbIMn?
(a)3x+5y-8=0; (b)3x-5y+8=0; (c)3x=5| “ " . (a)L(d)
(d)5x+y+8=0; (e)5x-3y+3=0; (f)5y=3; (€)L(f) | (c)L(f) | (a)L(e)
7 [aHbl Tpy CTOPOHbLI Napannenorpamma
5x—-3y-14=0; 5x—-3y+8=0; 2x+y+1=0.| y=-2X 2x+y=4| y=2x-10| 2x+y=10
YKaxunte 4yeTBepTyro CTOPOHY.
8 | Yron mexay nriocKOCTAMU 4x—2y+3z+7=0 W1
4x—-2y+3z+1=0 paBeH 90° 60° 30° 0°
9 PacctosHne mexay npsiMbiMu 4x-3y+7=0 ©
9 5 1 0
4x-3y+2=0 paBHO
10 3 )(2 y2
KCUEHTPUCUTET annunca E+3:1 paBeH 08 05 0.9 0.7
11 5 6 X2 y?
KCLEHTPUCUTET runepborbl E—;:l paBeH 1.4 1,25 1.2 1,55
12 | Kakas n3 npsmbix (a) (6) (B) ()




-4

X_y-l_ 24 g x_y-1_2-4
@ 2-22-226)

X
5 1 -3
X42_y 244y X _y+l_2-2
3 2 3 5 2 2

(B)

nepneHauKynsapHa nnockocTn 2x -5y +10z+5=07?

1. JlaHbI BEKTOpBI
HBI ...

(~16; 33)

1
2. (-46;31)

a=(3-9) b=(-36)

5p—2
, TOrJla KOOpJAUHATHI BEKTOpa 3 pas-
3 (16,-47)
4 (-16;27)

CkanspHoe pou3BeIeHuEe BEKTOPOB

a=(-Lt)  b=(0)

YIIOBJIETBOPSIET HEPABEHCTBY

a-bs<1 MIPU IBYX 3HAYEHUAX NapameTpa t, paBHBIX ...

1.1 3. -2
2. 0 4, =3
Touka M ¢ nekapTOBbIMU KOOpAMHATAMU (2; 2) UMEET MOJISIPHbIE KOOPIUHATHI ...
1. 4 3. 4
r=-2v2, p== r=2 p==
2. " 4, "
x? +y? =4y
VYpaBHeHue B IIOJIIPHBIX KOOP/IMHATaX UMEET BUJ ...
1 P’ =4cosg 3 p=4sing
5 PP =4sing 4 P =4c0s0
Vpasrenue ¥ sing=b , JIeKapTOBBIX KOOPAWHATAX UMEET BU[T ...
1 X+y=b 3 X*+y?=9
2. X=b 4. Y=b

Cpenu npsiMeIx
l,: —4x+2y-3=0
1. Ly l

2. 13 I/II4

l: 2x+y—-3=0 |,: 4x+2y—-6=0 l3: 4x-2y-6=0

napaujiCJIbHBIMU ABJIAIOTCA ...

3. I u 13

4, IlI/IIZ

[IpsiMast Ha MJIIOCKOCTH 33/1aHa YpaBHEHUEM 2y =8x+11=0 1orpa napaiebHbIMU K He sB-

JIAIOTCSA NPSAMBIC ...
1. 4x-y+5=0

9 3y—-12x+7=0

3 4xX+y-9=0
4. 3y+12x-13=0

Paanyc okpykHOCTH, 3aJaHHOW YpaBHEHUEM
1. 3

2. 7

X2 +y?—2x+2y-7=0
3. V7

4, 9

, PaBeH ...

JliiHa MHUMOW OCH TUIIEpOOJIBI
1. 25

2. 2

4x% —25y? =100

paBHa ...
3. 10

4, 4




ComnocraBbTe YpaBHEHUSIM JIMHUN WX HAa3BaHUS

1 (x+6) +(y-2f =64 A) OKpYKHOCTB
5 X*+4y=16 B) rumep6ona
3. x> +4y> =4 B) mapaGona
2 2
X
?—y?=l I') snmumc
4,

YcTaHoBUTE COOTBETCTBHE MCXKAY YPaBHCHHUEM IINIOCKOCTH U TOYKAMM, KOTOPBIC JICKAT B OTHUX
IIJIOCKOCTAX

1. 7x-y-2z-3=0 A) ~2;0;0)
5 X+2y+2-5=0 B) (0;0;0)
3 Y+z-3x+2=0 B) (L 2;2)
4 3y+2-9x=0 r (1, 0;2)
I (2,1,2)
Ecimu HOPMaJIbHBIC BEKTOPBI ABYX IIOCKOCTEM .. ., TO OTHU IINIOCKOCTH. ..
1. mapaJuiCJIbHbI; IIapaJlJICIIbHbI 3. mapajujiCJibHbI; B3BAMMHO
HEePIICH UK YIISIPHBI
2. B3aHUMHO NEPHICHAUKYIISIPHBI; 4. B3aUMHO NEPpHUCHAUKYIISIPHBI;
B3aMMHO MNCPIICHAUKYJIAPHBL napaJjiCJIbHbI

HUS K BbIMONHEHUIO 3aaHNi, LWKanbl U KPUTEPUN OLIEHNBaAHUS
1) TecToBbIE 3agaHuA.

pe-
60-
Ba-

- 3agaHuga 3aKpbITOro TMNa — cpegHuin ypoBeHb CIOXHOCTU (BbIOOP OOHOrO BapuaHTa OTBETAa,

BEPHO/HEBEPHO):

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

- 3agaHug 3aKpbITOro TUNa - cpeaHuU YPpoBEHb CIOXHOCTU (MHOXECTBEHHbLIN BbIOOP):

e 2 6anna — ykasaHbl BCe BepHble OTBEThI;

e 33 KaXOblll BEpPHbIN OTBET cTaButca 1 6ann, npyu 3TOM 3a KaKabli HEBEPHbLIA OTBET

BbluMTaetTca 1 6ann;
e 0 6annoB — He BbIOpaAHO HM OQHOrO BEPHOro OTBETA.

- 3agaHna 3aKpbITOro TMna (Ha COOTBETCTBME):

e 2 6anna — Bce COOTBETCTBUSA ONpeaesieHbl BEPHO;

e 3a Kaxaoe BepHOeEe cornocTaBJieHne CTaBUTCA KOJIM4eCTBO 6annos, paBHOE MaKCu-
MaJibHOMY (2 63]'”13), OeNeHHOMY Ha KOJIM4eCTBO npeararaemMblX B BONpoce cono-

CTaBlNEHUN;
e 0 6annoB — HM 0OQHO conocTaBrieHne He BblbpaHO BEPHO.

- 3agaHuga OTKPbLITOro Tuna (KOPOTKUN OTBET):

e 2 6anna - ykasaH BEepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.



