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PABOYASA NMPOMPAMMA YYEEHON AUCLUUMIIUHDI

51.0.14 AHAIIMTNYECKAA TEEOMETPUA

. Koa n HanmeHoOBaHUe HanpaBNeHUs NOAroTOBKMU:
02.03.01 MaTemaTuKa 1 KOMMbIOTEPHLIE HAYKK

. Mpocdhnnb nogroToBKM:
MaTemaTM4eckoe 1 nporpammMmHoe obecnevyeHme NMHPOPMALIMOHHBIX CUCTEM N TEXHONOTUN

. KBanndumkaums BbinyCKHUKa:
Gakanasp

4. dopma oBy4eHuUA: oyHas

. Kacbenpa, otBevarowas 3a peanusauuio ANCUUNIINHDbI:
Kadpeapa UMdpPOoBbIX TEXHOOMN

. CoctaButenu nporpamMmmbi:
BaxutoBa EkaTepuHa BacunbeBHa, kaHanaatT usmko-maTemaTuyeckux Hayk, npogeccop

. PekomeHpoBaHa:
HMC ®KH (npotokon Ne 5 ot 05.03.2024)

. Y4eOHbIN roa: 2024-2025 CemecTp: 2



9. Llenn n 3apaum y4ye6HOM ANCLUMNNUHDI

Llenbto ocBoeHMst y4eBHON OUCUMNANHBI SBRSIeTCS:

— hopmumpoBaHne npeacraBneHnn 06 aHanUTUYECKON reOMeTPUN: ANIEMEHTbI BEKTOPHOM
anredpbl, ypaBHEHNS NPSIMOM Ha MNSIOCKOCTM M B MPOCTPAHCTBE M YpaBHEHUS MNOCKOCTU B
adPPHHOM cucTeMe KoopauHat

3agaym y4ebHON OUCUNNINHDI

— W3YyYUTb OCHOBHblE TMOHATUA W yMeTb [JoKasblBaTb TeopeMbl
reomeTpuu;

— YMETb NPUMEHATb pesyrnbTaTbl aHaNUTUYECKON reoMeTpUn Npu peLleHnn 3agau.

aHanMTn4yeckoun

10. MecTo y4ye6HOM AncuMNNuHbI B cTpykType OOI:
AvcumnnuHa oTHocuTCs K obsi3aTenbHon Yactu yyebHoro nnaHa (6nok 1).
Ans OCBOEHUS  AUCUUMIMHBI  JOCTaTOYHO MaTemMaTuyeCcKom
npegycMOTPEHHOW NPOrpaMmmMon cpeaHen LWKOsbI.

NnoaroToBKW,

11. MnaHupyemMble pe3ynbTaTbl OGy4YeHUsi MO AUCUUNIIMHe/MOAYNIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenibHOM

nporpaMmmbl (KOMNeTeHLMAMU) U UHAUKATOPaMM UX [OCTUXKEHUA:

Kog HasBaHue Koa(bl) UHamnkaTtop(bl) MnaHnpyemble pesynbTaTtbl 00yyeHus
KOMneTeHuun

OlK-1 | CnocobeH OlK-1.1 | 3HaeT OCHOBbI MaTEMATUKW, 3HaTb: OCHOBHbIE MOHATUA U (PaKkTbl B
NPUMEHSATb hU3MKN, BBIYNCIINTENBHON obracTn aHanUTU4YeCKOn reoMeTpun
€CTeCTBEHHOHay4 TEXHUKUN U
Hble 1 nporpaMMmnpoBaHus.
obwenHxeHepHbl | OMK-1.2 | YmeeT peluaTts cTaHOapTHbIE YMmeTb: NPUMEHSATb MeToAbl
€ 3HaHwus, npodeccnoHarnbeHble 3a1a4n ¢ | aHanuTuyecKomn reomeTpun npu
MeToAbl NpMMEHEHNEM peweHun 3aga4, dopmynuposaTb U
aHanuTu4eckon €CTEeCTBEHHOHaYYHbIX U AoKasblBaTb TEOPEMBI
reomeTpum un 06LWEeNHXEHEPHbIX 3HAHUIA,
MoOenupoBaHus, METOAOB aHanNUTNYECKON
TEopeTU4ECcKoro un reoMeTpuv 1 MogeNNpPOBaHMs.
akcnepumeHTaneH | OlK-1.3 | BnageeT HaBblkamu BrnageTb: HaBblkaMy pelleHus 3agad
oro TEOPETUYECKOTOo 1 aHanmMTu4eckon reomeTpuun "
nccrenoBsaHusi B 3KCnepuMeHTanbHoro npakTn4eckoro ncnonb3oBaHus
npodgeccroHansH nccrnegoBaHnst 06bEKTOB METOOOB aHanMTU4eckow reomMeTpum
O AesTenbHOCTM. npodeccnoHansHon npu peLleHnn pasnuyHbiX 3agad

OeATenbHOCTU.

12. O6beM acuunnuHbI B 3a4eTHbIX eauHuuax/yac — 4/144.

dopma NPoMeXXyTOYHOM aTTecTauumn: ak3ameH

13. TpynoemkocTb No BMAam y4ebHom paboTbl

TpyooemMKocTb
Buga yuebHon paboThbl Bcero Mo cemecTtpam
2 cemMecTp

AyaNTOpHbIE 3aHATUS 68 68

nekummn 34 34

B TOM Yucne: npakTuyeckne 34 34
nabopaTtopHbie

CamocTodartenbHasi paborta 40 40

OK3ameH 36 36

WToro: 144 144




13.1. CopepkaHme gUCUNNIINHbBI

Peanunzauus
pasgena
Nen/n HaumeHosakue pasnena CopepxxaHue pasgena QUCUUnnHLI ANCLMNINHDI C
ONCUMNIUHBI NOMOLLbIO
OHNamnH-Kypca,
QYMK*
1. Nlekumnn
1.1 OnemeHTbl BekTopHOM anrebpsl | AdduHHOE npocTpaHcTBO. BekTop, cBo6OAHbIV https://edu.vsu.r
BEKTOp, onepaLmm Hag BEKTOpaMu U Ux CBOMCTBa. | u/course/view.p
Moaynb cymMMbl 1 MOAY b PasHOCTU ABYX hp?id=16314
BekTopoB. basa apdunHHas n npsmoyronbHas
JekapToBa, pa3noXeHue BekTopa no base.
YcnoBust KONMHeapHOCTU ABYX BEKTOPOB,
3agaHHbIX B 6a3e. PopMynbl 4N BblMUCTIEHNSA
ONVHBbI BEKTOPA W yrna Mexay BEKTopamu no
koopauHatam. CkansipHoe, BEKTOPHOE 1
CMeLlaHHOe NpounsBegeHns
1.2 YpaBHeHus NpsamMon Ha Cnoco6bl 3agaHnsa npsamon B adpduHHon cucteme | https://edu.vsu.r
NNockocTn B appuHHON koopauHaTt. PasnuyHble ypaBHeHus npsamon. lMa- u/course/view.p
cucTeme koopauHaTt pameTpuyeckoe 3agaHue npsamon. Npsamas kak hp?id=16314
NHWS NEepBOro nopsiaka
1.3 YpaBHeHuWs NpsimMon 1 Cnoco6bl 3agaHns NpsiMON 1 NITOCKOCTU B https://fedu.vsu.r
NMOCKOCTN B MPOCTPaHCTBE adpmHHOM cucTeme koopauHat. PasnnyHble u/course/view.p
YPaBHEHWNSA NPSIMON U NITOCKOCTH. hp?id=16314
MapameTpunyeckoe 3agaHNe NIIOCKOCTMU.
[MnockoCTb Kak MOBEPXHOCTb MEPBOro Nopsaaka
1.4 KpuBble BTOporo nopsgka: OnpepneneHnus, rpadurkn, BbIBOA KAHOHNYECKMX https://edu.vsu.r
annvnc, rmnepbona, napabona ypaBHeHU annunca, runepbonbl 1 napabonsl u/coursel/view.p
hp?id=16314
2. NpakTn4yeckme 3aHATUA
2.1 OnemeHTbl BeKTopHoM anrebpbl | AddUuHHOE npocTpaHcTBo. BekTop, cBo6OAHbIN https://edu.vsu.r
BEKTOpP, OonepaLm Hag BEKTOpaMu U UX CBOMCTBa. | u/course/view.p
Mogaynb cymMmmbl 1 MOAYIb pa3HOCTU ABYX hp?id=16314
BekTOpoB. basa apdurHHaa n npamoyronbHas
AekapToBa, pa3noxeHue BekTopa no base.
YcnoBus KONnMHeapHOCTU ABYX BEKTOPOB,
3agaHHbIX B 6a3e. PopMynbl AN BblMUCTIEHNSA
ONVHBbI BEKTOPA W yrna Mexay BEKTopamu no
koopauHaTtam. CkansipHoe, BEKTOPHOE U
CMeLlaHHOe Npoun3BedeHnst
2.2 YpaBHeHUs NpsAMOn Ha Cnocobbl 3agaHus npsimoit B adpcpmHHom cucteme | https://edu.vsu.r
nnockocTu B acppmHHOM KoopavHaT. PasnuyHble ypaBHeHus npsamoin. MNa- u/course/view.p
cucteme koopanHat pameTpuyeckoe 3agaHue npsamon. Npamasa kak hp?id=16314
JIMHUS NepBOro nopsiaka
2.3 YpaBHeHMa NpsAMOn n Cnocobbl 3agaHuns NpsiMoO 1 MIOCKOCTU B https://edu.vsu.r
NIOCKOCTN B NPOCTPaHCTBE adpmHHOM cucTeme koopauHat. PasnnyHble u/course/view.p
YpaBHEHUSA MPSIMON U NITOCKOCTH. hp?id=16314
MapameTpunyeckoe 3agaHne NIOCKOCTU.
[MNockoCTb Kak MOBEPXHOCTb MEPBOro Nopsaka
2.4 KpwvBble BTOporo nopsigka: OnpegeneHus, rpaduky, BblBOA KAHOHUYECKNX https://fedu.vsu.r
annunc, runepbona, napabona ypaBHEHUR annunca, runepbonbl 1 napabonbl u/course/view.p
hp?id=16314

13.2. Tembl (pa3genbl) AUCLMNNUHBI U BUAbI 3aHATUN

Bugpl 3aHATUIN (KONWMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl MpakTuyeckme | CamocTosi-
n/n (pasgena) gucumnnuvHel Jlekuuu [fTabopaTopH TenbHas Bcero
ble paboTa
OnemeHTbl BEKTOPHOM anrebpsbl
1 P P 12 12 10 34




2| achcomanon onoteme xoopamar 12 12 10 34
3 :sgg:;:::ngﬂmoﬁ 1 NMOCKOCTU B 6 5 0 "
4 Eg;l:gloenzmporo nopsiaka: annunc, runepbona, 4 A o s

Wtoro: 34 34 40 108

14. MeTogn4yeckne ykasaHusa Ans o6y4aroLWwmxcs No 0OCBOEHUIO AUCLUNIIUHDI

OcBoeHne ancumMnnnHbl CKrnaabiBaeTcs U3 ayautopHom paboTsbl (y4ebHON AeATENBHOCTMH,
BbINOSTHAEMOM MOA PYKOBOACTBOM npenogaBaTtensi) U BHeayguTOpHOW paboTbl (yvebHon
AeATenbHOCTN, peanM3yemMon obyyaroLmMmcst CaMOCTOATESNbHO).

AyaouTtopHasa paboTa cocTouT M3 paboTbl Ha NEKUMAX W BbINOSIHEHWUS MPaKTUYECKNX
3agaHnn B 0O0BLEME, NpeaycMOTpPeHHOM Yy4ebHbIM nnaHoMm. Jlekums npencraBnseT cobown
nocrnegoBaTenibHOE U CUCTEMATMYECKOE M3NOXeHue ydebHoro matepuana, HanpaBfieHHOe Ha
3HAKOMCTBO OOYyYatloLLMXCA C OCHOBHbIMW MOHATUMAMU UM TEOPETUYECKUMMU MOSNOXKEHNAMU
n3y4aemon OUCUMNINHbI.

JIeKuMoHHbIE 3aHATUA opMUpyloT 6a3y ANA NpPaKTUYECKUMX 3aHATUMA, Ha KOTOpbIX
NnoslyYeHHble TeopeTU4ecKne 3HaHUS NPUMEHAITCS ANA peLleHUst KOHKPETHbIX MpakTU4ecKux
3agay. Obyyarowmmesa onst ycnewHoro 0CBOEHUS ANCUNNIINHBI PEKOMEHOYETCSA BECTU KOHCNEKT
NeKuMn N NPaKTUYECKNUX 3aHATUN.

CamocTosTenbHas paboTa npeanonaraet yriybnéHHoe n3yyeHne OTAenNbHbIX pas3genos
ANCLMNIIMHBI C UCNOSb30BaHMEM NUTepaTypbl, PEKOMEHOOBAHHOW NpenogaBaTeniem, a Takke
KOHCMEKTOB FeKUMWA, KOHCMEKTOB MpakTU4Yeckux 3aHatun. B kavectBe nnaHa pgns
CaMOCTOATENbHON paboTbl MOXeT ObiTb Mcnonb3oBaH pasgen 13.1 HacToswen paboden
nporpamMmbl, B KOTOPOM 3aMKCMpPOBaHbl pa3genbl AUCUMNANHBL U UX coaepxaHue. B pasgene
13.2 paboyen nporpaMmbl onpeaenseTcss KoNM4ecTBO YacoB, OTBOAMMOE Ha CaMOCTOSATENbHYIO
paboTy No Kaxgomy pasgeny AucumninHbl. bonbluee KONMYecTBO YacoB Ha CaMOCTOSITENbHYHO
paboTy oTBOAMTCS Ha Hambonee TpyAHble pasgenbl OUCUMNNUMHBL. [na camocTosaTeNbHOro
N3y4YeHnss oTAeNbHbIX pa3fgenoB OUCUMMIMHBLIL UCMONb3YeTCA nepeveHb nutepaTtypbl U Apyrnx
pecypcoB, nepedncrneHHblx B MyHkTax 15 un 16 Hactodwen paboyen nporpammel.
Ob6s3aTenbHbIM 3NIEMEHTOM CaMOCTOATENbHOM paboTbl ABNSETCHA BbINOMHEHME OOMAaLUHEro
3a4aHus.

YCNewHoCTb OCBOEHUS OUCUMMANHBI ONpeaensieTcd CUCTEMAaTUYHOCTbID M rnyOuHom
ayauToOpHOM 1 BHeayauMTOpHOM paboTbl oby4atoLlerocs.

ﬂpm ncnosib3oBaHMM OUCTAHLMOHHbIX o6pasoBaTeanb|x TEXHOMNOIMMN 1" ANEeKTPOHHOro
o6yqum;| Tpe6yeTC$| BbIMOJIHATL BCE YyKa3aHWUA npeno,anaTeneﬁ, BOBpEMA MNMOAKNKYaTbCA K
OHNanH-3aHATUAM, OTBETCTBEHHO NOAXOAUTb K 3aaHNAM OS] CAMOCTOATENBbHOWN pa6OTbI.

B pamkax gucumnnuHbl NpegycMOTPeHO NpoBedeHWe TPEX TeKywmx aTTectauun 3a
cemecTp. PesynbTaThbl Tekylwen ycneBaeMOCTU Y4YUTbIBAOTCA MPU BbICTABMNEHUN OLIEHKU MO
NPOMEXYTOYHOW aTTecTaumm B COOTBETCTBUM C nonoxeHvem [1 BlY 2.1.04.16-2019
«lMonoxeHne o TeKkywen U NPOMEXYTOYHOW aTTecTaumMM 3HaHUW, YMEHUW U HaBbIKOB
obyvalomnxcs Ha akynbTeTe KOMMbIOTEPHbIX Hayk BopoHexckoro rocygapcTBeHHOro
YHMBEpPCUTETA C UCNONb30BaHWeM BannbHO-PENTUHIOBOW CUCTEMbIY.

OO6y4eHne nuL ¢ orpaHNYeHHbIMM BO3MOXHOCTSIMU 310POBbS OCYLLIECTBNSIETCS C Y4ETOM
NX MHOMBUAOYANbHbIX NCUXOMU3NYECKUX OCOBEHHOCTEN U B COOTBETCTBUM C MHAMBUAOYANbHOWM
nporpammMon peabunutaumu. Ans nuu, ¢ HapyweHneM crnyxa npu HeobxoaMMoCTu OoMnyckaeTes
NPUCYTCTBME Ha NEKUMUSIX U NPAKTUYECKUX 3aHATUSAX aCCUCTEHTA, a Takke CypAonepeBoaYNKOB
n TndnocypaonepeBoaunkoB. MNMpomexyToyHas aTTectaums Ans vy C HapyLeHUsMU cnyxa
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NPOBOAMTCS B MUCbMEHHOW (hopMe, MpW 3TOM WUCMONb3YTCA OOLME KpUTEPUU OLEHUBAHMS.
Mpn HeobGxoaMMOCTM Bpemsi MOAroTOBKM Ha 3ayeTe MOXeT OblTb yBenuuyeHo. [ns nuy c
HapyLleHNeM 3peHust JonyckaeTcs ayananbHoe NpeaocTaBneHne MHgopmauum (Hanpuvep, ¢
NCMNOMb30BaHMEM NPOrpaMM-CUHTE3aTOPOB pPeYM), a TaKkKe WCMONb30BaHNE Ha NeKuusix
3BYKO3aMMUCbIBAOLNX YCTPOWUCTB (OUKTOOHOB U T.4.). Ha nekumsix n npakTU4ecKnx 3aHATMSX
npu HeoBXOAMMOCTM AonyckaeTcs NpUcyTcTBMe accucTeHTa. Mpu NnpoBeaeHNN NPOMEXYTOYHOW
aTTecTaumm Oons nuy c HapylweHWeM 3peHust TECTUPOBaAHNE MOXET ObiTb 3aMEHEHO Ha YCTHOoe
cobecenoBaHve no Bonpocam. Npu HeobXoaAMMOCTU BPeEMSI MOArOTOBKM Ha 3K3aMeHe MOXeT
ObiTb yBenuyeHo. [ns nuy C HapylweHUsiIMW  OMOPHO-ABWraTenbHOro annapata npu
Heo6XoaUMOCTM AOMYyCKaeTCsl MPUCYTCTBME acCUCTEHTA Ha NEKUMSX U NPAKTUYECKMX 3aHSATUSIX.
MpomexyToyHast aTtTecTtauusi Ons nvy C HapylweHWsiMM OMOpHO-ABUraTenibHOro annapaTta
NPOBOAMTCS Ha OOLLUMX OCHOBaHMSIX, NPY HEOGXOoAUMOCTM Mpoueaypa dk3aMeHa MOXET OblTb
peanu3oBaHa AUCTaHLMOHHO.

15. lepeyeHb OCHOBHOM WU [AOMOJSIHUTENILHOW NUTEpaTypbl, PEeCypCoOB MWHTEPHET,
Heob6XxoAUMBIX AN OCBOEHUA AUCLIUNIIUHDI

a) OCHOBHag nuTeparypa:

Nen/n NcTOYHMK

Mpueanos, WN. . AHanutnyeckas reomeTtpus : ydebHoe nocobue / V. U. MNpneanos. — 38-e nu3g. —
1 CaHkT-leTepbypr : NlaHb, 2022. — 304 c. — ISBN 978-5-8114-0518-3. — TeKCT : 311EKTPOHHbIN //
JlaHb : anekTpoHHO-6nbnuoTeyHasa cuctema. — URL: https://e.lanbook.com/book/210353
AnekcaHngpos, I1. C. Kypc aHanutnyeckoin reometpum 1 nuHenHon anrebpsol / M. C. AnekcaHapoB. —
5-e usg., ctep. — Cankr-lMetepbypr : NlaHb, 2023. — 512 ¢. — ISBN 978-5-507-47185-0. — TekcT :

2 ANEKTPOHHbIN // JlaHb : aneKTpoHHO-6ubnmoTeyHasa cuctema. — URL:
https://e.lanbook.com/book/339014
MocTtHukoB, M. M. AHanutndeckas reomeTpus : yyebHoe nocobue / M. M. NocTHmkoB. — 3-e
3 n3a.,ucnp. — CaHkr-NeTtepbypr : JlaHb, 2022. — 416 c. — ISBN 978-5-8114-0889-4. — TekcT :
3NEKTPOHHbIN // JlaHb : aneKTpoHHO-6ubnmoTevHasa cuctema. — URL:
https://e.lanbook.com/book/210347
Beknemuwes, [1. B. Kypc aHanutuyeckon reomeTpumn n nuHenHom anrebpsl : y4ebHuk ans sysos / . B.
4 Beknemuwwes. — 20-e u3g., ctep. — CaHkT-IeTepbypr : JlaHb, 2024. — 448 c. — ISBN 978-5-507-

49779-9. — TeKCT : 3NeKTPOHHbIN // JlaHb : aNeKTpoHHO-6nbnunoteyHas cuctema. — URL:
https://e.lanbook.com/book/402917

6) gononHWUTEnNbHas NuTepartypa:

Nen/n MCTOYHKK

Lly6epbunnep, O. H. 3agayn n ynpaxxHeHMs N0 aHanMTU4ecKkon reomeTpum : yuebHoe nocobue ans
By3oB / O. H. Lly6epbunnep. — 36-e n3g., ctep. — CaHkT-lNeTepbypr : NlaHb, 2024. — 336 c. — ISBN
978-5-507-47673-2. — TeKCT : 3NeKTPOHHbIN // JlaHb : 3nekTpoHHO-6MGnmnoTedHas cuctema. — URL:
https://e.lanbook.com/book/403385

KneteHnuk, [l. B. COOpHWK 3a4a4y No aHanMTU4ecKon reomeTpun : y4ebHoe nocobue ans sysos / [. B.
KneteHuk. — 17-e n3g., ctep. — CaHkT-lNeTepbypr : JlaHb, 2024. — 224 c. — ISBN 978-5-8114-1051-
4, — TeKCT : 9aNeKTPOHHbIN // JlaHb : 9NeKTPOHHO-0nbnunoTeyHas cuctema. — URL:
https://e.lanbook.com/book/419807

COopHVK 3agad Mo aHaNUTUYECKON reomeTpun N nuHerHon anrebpe / J1. A. beknemuwesa, [1. B.
Beknemuwes, A. tO. MNetposuy, N. A. Yybapos. — 10-e n3g., ctep. — CaHkT-letepbypr : JlaHb, 2023.
— 496 c. — ISBN 978-5-507-48139-2. — TeKCT : 9NeKTPOHHbIV // JlaHb : 3neKTpoHHO-6ubnuoTeyHas
cuctema. — URL: https://e.lanbook.com/book/341228

B) MHOPMALIMOHHbIE 3NEKTPOHHO-00pasoBaTenbHble pecypchl (oduLmnanbHble pecypchbl MHTEPHET):

Nen/n Pecypc

3HB BI'Y: https://lib.vsu.ru/

OneKkTpoHHO-6nbnunoteyHasa cuctema "YHuBepcutetckas bubnuoteka online": http://biblioclub.ru/
OnekTpoHHO-6MbnnoTevHas cuctema "Jlanb": https://e.lanbook.com/
ONeKTPOHHO-6ubnuoTeyHas cucrema "KoHcynbeTaHT ctygeHTa": hitp://www.studmedlib.ru
OneKTpoHHbIN yHUBepcuTeT BIY: https://edu.vsu.ru/
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16. NMepeyeHb y4e6GHO-MeTOAMYECKOTO 06ecneyeHUs Ans CaMOCTOATeNbHON paboThl

Nen/
n

McTOYHMK

Mpueanos, N. . AHanutuyeckas reomeTtpus ;: yuebHoe nocodue / V. N. MNpueanos. — 38-e usg. —
1 | CaHkr-TeTepbypr : JlaHb, 2022. — 304 c. — ISBN 978-5-8114-0518-3. — TeKCT : 9NeKTPOHHbIN // JlaHb :
3NEKTPOHHO-0MbnnoTeyHas cnctema. — URL: https://e.lanbook.com/book/210353

KneTeHuk, [1. B. COOpHUK 3aay No aHanMTU4ecKon reomeTpun : ydebHoe nocobue gnsi sysos / . B.
KneTteHuk. — 17-e uapg., ctep. — CaHkr-letepbypr : JlaHnb, 2024. — 224 c. — ISBN 978-5-8114-1051-
4. — TeKCT : aneKTPOHHbIN // JlaHb : anekTpoHHO-bMbnnoTeyHas cucrema. — URL:
https://e.lanbook.com/book/419807

17. OGOpasoBaTefnbHble TEXHONOIMMKU, MUCNONb3yeMble MNpu peanusauum Yy4eOGHOMU
OUCLUMNIUHBLI, BKMOYasas AUCTaHUMOHHble obOpa3oBaTenbHble TexHonoruun (OOT,
3neKTpoHHoe oby4yeHue (30), cmewaHHOe O06y4eHue)

MonbGopka, M3yyeHWe W aHanM3 nUTepaTypHbIX WCTOYHMKOB MO 3afaHHbIM Temaw,
MOArOTOBKA K NPAKTUYECKUM 3aHATUAM, TEKYLLUM aTTeCTaumsM, SK3aMeHY.

Mpn peanusauun AUCUUMANMHBI MOTYT WCMONb30BaTbCA TEXHOMOrMU  3NEKTPOHHOIO
obyyeHMs1 U OUCTaHUMOHHbIE OOpasoBaTernbHble TeXHONorMm Ha 6ase noptana edu.vsu.ru, a
Takke Apyrne OocTynHble pecypcbl ceTn NHTepHeT.

18. MaTtepnanbHoO-TeEXHU4YECKOoe obecrnevyeHme ANCLUMUNIIUHBI

Ayautopust  Ons  NEKUMOHHbIX 3aHATUIA:  cheuManu3upoBaHHass Mebenb (CTonbl
y4YeHu4eckune, CTynbs, OocKa).

AyauTtopus  ONs  NpakTUYECcKUX 3aHATMI:  cheuuanuavMpoBaHHas MebGenb  (CTonbl
y4YeHU4eckune, CTynbsi, OCKa).

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopanoK OLEHKM OCBOEHMs obydalowmmuca ydyebGHoro MmaTepuana onpegensercs
coaepkaHMeM creaylLwmx pa3aenos ANCUMMNIUHBIL:

No WHankaTop(bl)
on/ HaumeHoBaHue pasgena
o OVICLINAVMHBI (MOaYNS) KomneTeHuuns(un) JOCTMKEHUSI OueHouHble cpeacTBa
KOMNeTeHLmmn
1 OnemMeHTbl BEKTOPHOM anrebpbl OrnK-1 OlNnK-1.1 KoHTponbHas pabota Nel
2 | YpaBHeHMsa NnpsaMon Ha OrK-1 OrnK-1.2 KoHTponbHas pabota Nel
NIIOCKOCTN B apPpUHHON cucteme
KoopaunHat
3 | YpaBHeHus NpsAMON 1 NIOCKOCTH OrK-1 OrnK-1.3 KoHTponbHas pabota Ne2
B MPOCTPaHCTBE
4 | KpuBble BTOpOro nopsiaka: OrK-1 OrnK-1.3 KoHTponbHas pabota Ne3
annunc, rmnepbona, napabona
lMepeyeHb NpakTUYECKUX
lMpomexyToyHasa aTTecTaums 3afjaHun
dopMa KOHTPONSA — aK3aMeH lMepeyeHb BONpOCOB K
3K3aMeHy



https://e.lanbook.com/book/210353
https://e.lanbook.com/book/419807

20. TunoBble OLEHOYHbIE cpeAcTBa M MeToAuMYeCKMe MaTepuanbl, onpegenslowme
npoueaypbl OLLleHUBaHUA
20.1. TeKywWwMIn KOHTPOSb yCneBaeMocCTun

KoHTponb ycneBaemMocTM MO OUCUMMAMHE OCYLLECTBASETCS C NMOMOLLbI0 KOHTPOSbHbIX
paboT

KoHTponbHas pab6oTta Ne 1
KM 1

3apanue 1 (15 6annos). [Joka3aTb C MOMOLLbIO BEKTOPOB CBONCTBO CPeAHEN JIMHUN TPEeYrosib-
HUKa.

3apaHue 2 (15 6annoB). BolumcnuTb nnowaabe OpueHTUpoBaHHoOro TpeyronsHuka ABC c Bep-
wuHamm A(0,1), B(4,3), C(1,-1) B NpAMOYronbHON AeKapTOBOW CUCTEME KOOpAMHAT.

3apaHue 3 (20 6annos). [loka3aTb, 4TO ANIMHA CYMMbI [1BYX BEKTOPOB He BornbLue CyMMbI ASTMH
BEKTOPOB.

KM 2
3apaHue 1 (15 6annoB). [loka3aTb C NOMOLLbIO BEKTOPOB CBOMCTBO CPEeAHEN NIUHUM Tpaneunn.

3apaHue 2 (15 6annoB). BolumcnuTb nnowaab OpueHTUpoBaHHOro TpeyronsHuka ABC c Bep-
wuHamm A(2,1), B(-2,2), C(0,-7) B NnpsiMOYrosibHOM AEKapTOBOW CUCTEME KOOpPAUHAT.

3apaHue 3 (20 6annoB). [lokasaTb, YTO ANMMHA Pa3HOCTUN ABYX BEKTOPOB He BoribLle CyMMbl
ANVH BEKTOPOB.

KoHTponbHasa pa6boTta Ne 2
KM 1

3apanue 1 (15 6annosB). HanncaTb ypaBHeHue npamon |, npoxoasuien Yyepes Touky Mo(1,-3) n
napannensHon Bektopy p=(2,-5).

3apaHue 2 (15 6annos). [laHbl BepLlUnHbI TpeyronbHuka: A(2,2), B(-2,-8), C(-6,-2). CocTtaButb
ypaBHeHue meamaHbl BM2 TpeyronbHuka.

3apaHue 3 (20 6annos). BbluncnuTb nnowaae opueHTUpoBaHHOro TpeyronbHuka ABC ¢ Bep-
wuHamm A(0,1), B(4,3), C(1,-1) B NpAMOYronbHOMN JeKapTOBOW CUCTEME KOOpAMHAT.

KM 2

3apaHue 1 (15 6annoB). Hanucatb ypaBHeHne npsimon |, npoxogswien yepes Touky Mo(2,-3),
napannensHon ocu OX..

3apaHue 2 (15 6annos). [laHbl BepLlumHbl TpeyronbHuka: A(2,2), B(-2,-8), C(-6,-2). CoctaButb
ypaBHeHne meamaHbl AM1 TpeyronbHukKa.



3apaHue 3 (20 6annoB). BolumcnuTb nnowaab OpMeHTUpoBaHHOro TpeyronsHka ABC c Bep-
wuHamu A(2,1), B(-2,2), C(0,-7) B NnpsiMOYronibHOM AeKapTOBOW CUCTEME KOOpAUHaT.

KoHTponbHas pab6oTta Ne 3
KM 1

3apanue 1 (15 6annoB). HanncaTb ypaBHeHue npsamon |, npoxoasuien Yyepes Touky Mo(1,3,7)
N napannenbHon BekTopy p=(3,-2,4).

3apaHue 2 (15 6annoB). HanncaTb ypaBHEHUE NNOCKOCTUH, NpoxoasLen Yepes Todkm Ma(1,2,-
3), M2(0,1,0) n napannensHon ocu OX.

3apaHue 3 (20 6annoB). HanucaTb HOpManbHOE ypaBHEHUE NIIOCKOCTU, 3a4aHHON B NPSIMO-
YronbHOW AIeKapTOBOWM CUCTEME KOOPANHAT ypaBHeHMeM 3x+4y-1112z-5=0.

KM 2

3apaHue 1 (15 6annoB). Hanucatb ypaBHeHUe npsimon |, npoxogswen yepes Touky Mo(2,-3,4)
n napannenbHon ocn OX.

3apaHue 2 (15 6annoB). HanucaTb ypaBHEHWE NIIOCKOCTU, Npoxoaswen Yyepes Todkn M1(1,2,-
3), M2(0,1,0) n napannensHon ocu Oy.

3apaHue 3 (20 6annoB). OnpenennTb yribl MeXay NOCKOCTAMMU, 3a4aHHbIMK B NPSIMOYrob-
HOWN AekapTOBOWM cUCTEME KoopaMHAT ypaBHeHusmMun:  312x+y-3=0, 2x+2(312y-12127)+15=0.

KpuTepum oueHMBaHNSA KOHTPOMbHbIX PaboT
— 0-24 6anna — «HeygoBNETBOPUTENBHOY
— 25-34 6anna — «yaoBnNeTBOPUTENBHO»
— 35-44 6anna — «xopoLuo»
— 45-50 6annoB — «OTNNYHO»

3apaHua gnsa KOHTPOJIA OCTAaTO4YHbIX 3HaHUM

3afaHusa ¢ BbIOOPOM OTBEeTa

BepHbin
Ne 3apaHve BapuaHTbl oTBETA
oTBeT
1 | OaHbl BepwuHbl A ABC : A(2,2), B(—2,—-8), 1) 2-7x—-2)=0 4)
C(—6,—2). CoctaBuTb ypaBHEHE MeaAnaHbI 2) x+y+3=0
AM;. 3) x+6(y—2)=0
4) T7x—-6y—2=0
5 3y+1=0
2 | Belumcnnte nnowaab A ABC ¢ BepLIMHaMu 1) 34 kB. ef. 5)
A(2,1), B(—2,2), €(0,—7) B NpAMOYrofibHOM 2) 11,25 kB. eq.




0eKapToBOM CUCTEME KoopauHarT. 3) 10 kB. e,

4) 6¢kB.eq

5) 17«ks.eq
Hanwcanj HOpMarnbHoe ypavBHeHme I'IJ'IO(iKOCTI/I, 1) %x +§ _ gz _ g 1)
3aJaHHON B NPSIMOYrofibHOW AeKapTOBOM
cMcTeMe KoopauHaT ypaBHEHUEM 2) 3x+4y=0
3x +4y —V11z—-5=0. 3) %x—%y—%zO

4) V11z+5=0

5) 4y—+11z=0
HanucaTtb ypaBHeHME NPsIMOK, NPOXOAALLEN 1) {y -3 = 0, 2)
Yyepes TouKy My (2, —3,4) n napannernbHOu ocu z= ;} : 0
Ox. 2) {};-I__ 4= '

I

9 iao

x =2,
5) y=-3
z=—4

HanucaTtb ypaBHeEHME NPSAMON, NPOX0oAsLLEN 1) y+1=0 3)
yepes Touky M, (1, —3) u napannensHon 2) 5x-2y=0
BEKTOpY p = (2,-5). 3) S5x+2y+1=0

4) 1+5x-1)=0

5 y+3=0
HanucaTb ypaBHeHVe NpsAMOoNn, NPOXoasLLEeNn 1) x-1=0 4)
yepes Touky A(1,—3) 1 C HanpaBnALWUM 2) y+3=0
BekTopoMm q = (2,-5). 3) 3x+2y+1=0

4) 5x+2y+1=0

5 y+1=0
HanTtu ckanapHoe npousBegeHne Bektoposa = | 1) 1 2)
(3,4,7), b = (2,-5,2). 2) 0

3) 7

4) -1

5 3
Hawitn BekTopHOe npousseaeHve Bektoposa = | 1)  (2,3,-1) 3)
(2,3,5), b = (1,2,1). 2)  (-1,1,3)

3) (-7,31)

4) (1,0,2)

5 (5,-3,1)
Hanucatb ypaBHeHue nnockocTtu, npoxogdawen | 1) 3y—z=0 5)

9




Yyepes Toukn M, (1,2, -3), M,(0,1,0) u 2) x+4=0

napannensHon ocu Oy. 3) y-2=
4) z+3=0
5 3x+z=0
10 | OnpegenuTb yron mMexagy ninocKoCTAMN, 1) 2n 3)
3
3a4aHHbIMU B MPSIMOYTOSIbHON CUCTEME
KoopOuHaT ypaBHEHUSAMU: 2)  arccos;
T
V3x + y—3=0, 3) "
2x + 2v/3y — 2\2z = 0. 2 =
T
5) 3
3agaHusa ¢ KpaTKMM OTBETOM
Ne 3apaHue BepHbin oTBET
1 | Ecrmx = (5a+3b)(2a—Db), lal =2, |b| =3, a L b, T0 nony4mm, 4to x = ... 13
2 | Bektopbl @ = (2,5,7), b = (1,1,—1), ¢ = (1,2,2) KOMNNaHapHbI, €CIA ... d; =0
_ 2
3 | Ecnma = (1,2,3), b = (6,4,—2), ¢ — yron mexagy BeKTopamu, To ¢= ... arc cos7

Ecnn npsamagq 3agaHa HavyanbHon Toukon M;(0,0) 1 yrnoBbIM KO3(ULNEHTOM
k = 0, TO ypaBHEHME NPSAMOWN ...

5 | Ecnu BekTOphI €7, &, 0bpasytoT adoduHHyo 6asy, Toé; n é, ... HeKonfiMHeapHble

3agaHuA ¢ pa3BEPHYTLIM OTBETOM

3apava 1. [aHbl BepwmHbl A ABC: A(2,2), B(—2,—8), C(—6,—2). CocTaButb ypaBHeHe MeanaHbl BM,.

Pewenue. Hangem koopanHaTtbl ToUKN M, (x,y) kak cepeanHbl AC.
_ x1+x2
===,
— V1tY2
—
2-6
2

2-2

5 = 0, cneposartensHo, M,(—2,0).

X = :—2,y:

YpaBHeHue megunaHbl BM, HargeM Kak ypaBHeHue NpsMon, Npoxoasilen Yepes 2 pasnmuyHble TOYKU
B(—2,-8) n M,(—2,0).

X—=X1 Y= x+2 y+8|_ x+2 y+8
X2 —=X1 Y2—0N —2+2 048 0 8

< 8(x+2)=0 < x+ 2= 0-—unckoMoe ypaBHeHne MmeanaHbl BM,.

|=0, 0©| =0 & 8(x+2)—0(y+8)=0 <

Omeem. x +2 = 0.
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KpuTepuu oueHMBaHuA Bannebl
MmeeTcs BepHasa nocrnenoBaTenbHOCTbL BCEX 3TAMNoB peLleHuns, 3
060CHOBAHHO NOMyYeH BEPHBIN OTBET.
lMony4eH HEBEPHbIV OTBET M3-3a BbIYMCIUTENBbHOM OLWNOKK, NPpY 3TOM 2
nMeeTCH BepHas nocrneaoBaTenbHOCTb BCEX 3TanoB peLleHus.
lMonyyeH BepHbI OTBET, OQHAKO UMEKOTCA MPOMYCKN OQHOMO UNKU ABYX 1
3TanoB peLleHus
Uin
PelueHune He 3aBepLUEHO, OAHAKO BEPHO BbINOSIHEH XOTs Obl OANH 13
3TanoB peLleHuns.
PelleHne He coOTBETCTBYET HU OQHOMY U3 KPUTEPUEB, NEPEYNCHIEHHbIX 0
BbiLLE.

3apava 2. Boluncnutb nnowaabs A ABC ¢ BepwuHamu A(0,1), B(4,3), C(1,—1) B npsiMOyronbHowm
AeKapTOBOW CUCTEME KOOPAMHAT.

1 x1 y1 1
PeweHue.SAABC:|Ed3|,rned3= X, yp 1f.
x3 y3 1
0 1 1
d;=4 3 1|=0+1-4-3-0—4=-10, d3=-10.
1 -1 1

Saasc = [3ds| = |5 (~10)| = 5 (8. en).

Omeem. 5 (kB. eq.).

Kputepun oueHnBaHus bannbl
MmeeTcs BepHasa nocrnenoBaTenbHOCTbL BCEX 3TAMNOB peLLeHus, 3
060CHOBaAHHO MOMyYeH BEPHLIN OTBET.
[MonyyeH HeBepHbI OTBET U3-3a BbIYUCIIUTENBHON OLUNGBKN, NPy 3TOM 2
NMeeTCs BepHas NnocrneaoBaTenibHOCTb BCEX 3TANOB PeLLeHus.
lMonyyeH BepHbIA OTBET, OOHAKO UMEKOTCA MNPONYCKN OQHOMO UKW ABYX 1
3TanoB peLleHns
nin

PelweHne He 3aBepLieHo, OAHaKo BEPHO BbIMNMOJIHEH XOTA Obl OANH 13
9TanoB peLlleHund.

PelweHne He COOTBETCTBYET HN OQHOMY U3 KpUTEPUEB, NEPEHNCITIEHHDBIX 0
BbiLLE.

3apaya 3. Hanvcatb ypaBHeHUe npsMou [, npoxoasien yepes Touky M, (2, —3) u napannensHon Ox.
PeweHue. My(2,-3), p#0, plll, LIIOx = p=¢é =(1,0).

X—=Xo Y—Yo o .

| a ; | = 0 — ypaBHeHue NpsAMon, NPoXoAasLLen Yepes TouKy M, (xg,Yo) W C HanpasnsoLUM

Bektopom p = (a,B), rae xy, Yo, 4, B €R.

|x ; 2 y?)— 3| =0 0(x—2)—1(y+3) =0 < y+ 3 =0-uncKoMOe ypaBHeHMe npsamon L.
Omeem.y +3 = 0.
Kputepum oueHnBaHus Bannel
MmeeTcs BepHasi nocrieqoBaTenbHOCTb BCEX 3TANOB peLLeHus, 3
060CHOBaAHHO NOy4YeH BEPHBIN OTBET.
lMonyyeH HeBepHbI OTBET U3-3a BbIYNCIIUTENBHON OLINGBKN, Npy 3TOM 2
nmeeTcHa BepHas nocrneaoBaTenlbHOCTb BCEX 3TAMNOB peLLeHUs.
[Mony4yeH BepHbIN OTBET, OAHAKO NMEKTCH MPOMNYCKN OOHOrO UIu ABYX 1
3TanoB peLleHns
nnnm
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PelueHune He 3aBepLUEHO, OAHAKO BEPHO BbINOSIHEH XOTs Obl OANH 13
3TanoB peLleHuns.

PelleHne He cOOTBETCTBYET HU OQHOMY U3 KPUTEPUEB, NEPEYNCHIEHHbIX 0
BbiLLE.
3apaya 4. Hanvcatb ypaBHeEHWe NpsiMoOu, Nnpoxoasilen Yyepes Touky My(1,3,7) 1n c HanpaensoLwmm

BekTopoM p = (3,—-2,4).
X — X

—J/o|=0’ Y—Yo Z;Zo|_ , |Z;Zo x—xo

paBHbI HYNIO TpU onpegenuTensa BToporo nopsgka, p = (a,B,v), Ha4anbHasa Todka My (xq, y,) , rae
X0, Y0, 20, % B, Y €R.

PeweHue. | |— 0 — ogHOBPEMEHHO

1) |x;1 y - 3|_0 —2(x-1)-3(y—-3)=0, —2x+2-3y+9=0, 2x+3y—11=0,
2) |y_3 Z- 7| 0, 4(y—3)+2(z—-7)=0, 4y—12+2z—-14=0, 2y+z—-13 =0,
3) |Z—7 x = 1|_o 3z—=7)+4(x—1)=0, 3z—21—4x+4=0, 4x—3z+17 = 0.

4
NTak, nckomoe ypaBHeHme npsiMmon umeeT BUA:
2x+3y—11=0,
{ 2y +z—-13=0,

4x —3z+ 17 = 0.
2x+3y—11=0,

Omeem. {2y+z—13 =0,
4x—3z+17=0.

Kputepumn oueHnBaHus bannbl
MmeeTcs BepHasa nocrnefoBaTenbHOCTL BCEX 3TaMNOB peLleHus, 3
060CHOBaAHHO NOMy4YeH BEPHBIN OTBET.
[MonyyeH HeBepHbI OTBET U3-3a BbIYUCIIUTENBHON OLUNGBKN, NPy 3TOM 2
nmeeTcsa BepHas NnocrneaoBaTenbHOCTb BCEX 3TAMNOB pPeLLEeHUS.
[Mony4yeH BepHbIN OTBET, OAHAKO NMEKTCH NPONYCKN OOHOrO UIu ABYX 1
3TanoB peLleHns
nnm

PelweHne He 3aBepLieHo, OAHaKo BEPHO BbIMNMOJIHEH XOTA Obl OANH 13
9TanoB peLlleHund.

PelweHne He COOTBETCTBYET HM OQHOMY U3 KpUTEPUEB, NEPEHNCITIEHHDIX 0
BblLLE.

3apaya 5. Hanvcatb ypaBHEHUe NNocKoCcTu, npoxoasiien Yyepes Ykm M, (1,2, —3), M,(0,1,0) u
napannensHon ocn Ox.

Pewenue. Ecnn HavanbHas Touka My(xg, ¥o,20), P = (a1, P1,71), G = (a3, B,,vV,) — HanpasnsawoLwme
BeKTopbl. P X 4, Xq, Vo, Zo, A1, B1, V1, @2, B2, V2 € R, TO ypaBHEHUE NrOCKOCTN UMEET BUA:

X—Xo Y—Yo Z— 2y
aq p1 Y1 = 0.
(44) B2 Y2
p=MM,=(0-11-20-(-3))=(-1,-13).
p=(-1,-1,3).

glox, g=¢&=(100), pkgq.
M; — HavyanbHas Touka, M,(1,2,—-3).

x—1 y—2 z+3
-1 -1 3 |=00+3(y—2)+0+(=+3)-0=0«< < 3y+z—3=0 -wunckomoe
1 0 0

ypaBHEHME NIOCKOCTU.
Omeem. 3y +z—3=0.
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Kputepun oueHnBaHus bannbl
MmeeTcsa BepHasi nocrneaoBaTenbHOCTb BCEX ATAMOB PELLEHUS, 3
060CHOBaAHHO NOMy4YeH BEPHBIN OTBET.
[MonyyeH HeBepHbIA OTBET U3-3a BbIYNCIIUTENBHON OLINGKN, NPy 3TOM 2
nmeeTcHa BepHas nocrneaoBaTeNnlbHOCTb BCEX 3TAMNOB pPeLLeHUs.
[Mony4yeH BepHbIN OTBET, OAHAKO NMEKTCH MPONYCKN OOQHOrO UIu ABYX 1
3TanoB peLeHns
nnnm
PelueHune He 3aBepLUEHO, OAHAKO BEPHO BbINOSIHEH XOTS Obl OANH U3
3TanoB peLleHuns.
PelueHne He COOTBETCTBYET HU OOHOMY M3 KpUTEPUEB, NEPEYNCTIEHHBIX 0
BblLLE.

20.2. NMpomexyTo4yHana aTrectauums

MpomexyToyHas aTTectaums No AUCUMNINHE OCYLLECTBNSETCS C MOMOLLbIO CrneayoLwmx
OLIEHOYHbIX CPEACTB: NepeyeHb NPaKTUYECKMX 3aaHui, NepeyeHb BONPOCOB K 3K3aMeHyY

MepeyeHb BONPOCOB K 3K3aMeHy

1. OCHOBHbI€ NOHATUS: BEKTOP, ANMHA (MOAyIb) BEKTOPA, KONMMMHEapHbIe BEKTOPHI,
paBHble BEKTOPbI.

2. NepeHoc BeKTOpa B TOYKY (OTNOXEHNE BEKTOPA OT TOUKM).

3. Onepauuu: crnoxeHne, BblMMTaHUE, YMHOXEHNE Ha HEHYNEBOe AeNCTBUTENbHOE
4yucno, AeneHne KonnuHeapHbIX BEKTOPOB.

4. Teopema 0 Mofyne CyMMbl BYX BEKTOPOB.

5. Teopema 0 Mmoayne pasHOCTU ABYX BEKTOPOB.

6. NMoHsaTre 6a3bl NnockocTn (adpPHHON, NPAMOYrOSIbHOW AEKapTOBOM).
7. Teopema 0 pasnoxeHun Bektopa no 6ase (apdpuHHasa 6a3sa).

8. ®opmynbl ANMHBI BEKTOPA, KOCUHYCA U CUHYCa Yyrna Mexay Bektopamu (B
NPSIMOYroNibHOW AeKkapToBon 6ase).

9. Teopema 06 ycrnoBusax KONNMHEApPHOCTM ABYX BEKTOPOB, 3a4aHHbIMWN KOOpAMHaTaMu B
addpuHHOM 6ase (C nomoLlbto onpeaenutens). [Apyrme Teopembl O KONSIMHEAPHOCTN BEKTOPOB.

10. MNoHsTMe ahpPUHHOrO N-MEePHOro NPOCTPaHCTBA.

11. ®opMyrbl KOOpAMHAT paguyc-BeEKTOpa TOYKM, KOOPAUHAT BEKTOPA MO €ro KOHLaM.
12. [leneHne HanpaBneHHOro oTpeska B 4aHHOM OTHOLLEHUN.

13. KoopanHaTtbl Toukm M, gensiwen HanpasneHHbIN OTPE30K B AaHHOM OTHOLLIEHUM.

14. IOHATUS NMHENHO 3aBUCUMOMN CUCTEMbI BEKTOPOB U NIMHEWHO HE3aBUCUMOW CUCTEMBI
BEKTOPOB.
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15.

16.

13

17.

18.

19.

20.

21.

22.
BEKTOPOM.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Mnowaap TpeyronbHMKa No KoopanuHaTaM ero BepLuvH (C MoMOLLb onpeaenuTens).

MoHsaTME OPUEHTUPOBAHHOIO TpeyrosyibH1Ka 1 ero niowagun.

MonsipHble KoOpANHATHI.

CkansipHoe npounsBeaeHne ABYX BEKTOPOB (MOHATUE 1 hOpMYyIbl).
BekTopHOe npounsseaeHve ABYX BEKTOPOB (MOHATUE N (POpMYIIbI).
CmellaHHoe nponsBeaeHne Tpex BEKTOPOB (NOHATUE U GdOpMYyIbl).
Cnocobbl 3agaHusa NpAMOKr Ha NNOCKOCTHN B adppnHHOM cucTteme KoopauHar.

YpaBHeHMe NpAMON Ha MIOCKOCTU, 3a4aHHON HayanbHOW TOYKOM N HanpaBnsaoLWmMMm

YpaBHeHME NPAMON Ha MIOCKOCTU, NPOXoAsLen Yepes ABE pasfnyHble TOUKMW.
YpaBHEHME NPAMON Ha MIIOCKOCTU B OTpe3Kax.

YpaBHeHue NpsiMon Ha NITIOCKOCTU C YrioBbIM KOIMULMEHTOM.
MapameTpunyeckoe 3agaHmne NPsIMON Ha NNOCKOCTU.

Mpamaga kak nMHMA NnepBoro nopsiaka.

Ycnosue coBnageHns OByX NPAMbIX.

"eomeTpunyeckmin cMbicn 3Haka TpexyneHa Ax+By+C.

Cnocobbl 3agaHus NpAMON B NMPSIMOYTrOflbHOM CUCTEME KOOPAMHAT.
YpaBHeHME NpsIMON, 3a4aHHON TOYKOM M HOPMaribHbIM BEKTOPOM.
HopmanbHoe ypaBHEHUE NPSIMON.

PaccTtosHue oT ToYKM OO NPAMON Ha MIOCKOCTM.

Yron mexay AByMsi NPSIMbIMU Ha MAOCKOCTM.

B3anmHoe pacnonoxeHue gByx npsiMbIX.

Cnocobbl 3agaHnst NpAMON B NpOCTpaHCcTBE addUHHON CUCTEME KOOPAMHAT.

YpaBHeHME NpAMON B NPOCTPaHCTBE, 3a4aHHOMN HavYanbHOW TOYKOW 1

HanpasnAwLWNM BEKTOPOM.

38.

39.

YpaBHEHME NpsIMOM B NPOCTPAHCTBE, NPOXoAsLen Yepes ABe pPasfnyHbIe TOYKMW.

Mpsimas kak NMHUSA NepecedeHns ABYX NNOCKOCTEN U ee ypaBHEHNE.
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40. MapameTpuyeckoe 3agaHme nNPAMon B NPOCTPaHCTBE.

41. dopmyna Ans BbIMUCIIEHUS Yriia Mexay ABYMS NPSMbIMU B NPOCTPaHCTBE.
42. BbluncrieHve yrna mexay npsiMom 1 rnrocKOCTbIO.

43. dopmyra paccTosiHUS OT TOYKM 0 NPAMOM B NPOCTPAHCTBE.

44. Cnocobbl 3agaHnsa NNOCKOCTN B adpPUHHON CUCTEME KOOpAMHAT.

45. YpaBHeHMe NrnocKoCTU, 3aaHHON HavyanbHOW TOYKOM N OBYMS Hanpasnaowmmm
BEKTOpaMM.

46. YpaBHEHNe MNOCKOCTU, NPOXoasLLen Yepes Tpu HEKONSTIMHEAPHbIE TOYKN.
47. YpaBHEHME NIOCKOCTU B OTpe3Kax.

48. NapameTpunyeckoe 3agaHune nocKOCTMU.

49. NMnockoCTb kKak NOBEPXHOCTb NEPBOro nopsiaka.

50. Ycnosue napannenbHOCTM BEKTOPA U MIIOCKOCTW.

51. Cnocobbl 3agaHus NIIOCKOCTM B MPSIMOYTrofibHOW AeKapTOBOW CUCTEME KOOpAUHAT.
52. YpaBHeHuWe nnockocTn, 3a4aHHOM TOYKON U HOpMasibHbIM BEKTOPOM.

53. HopmarnbHoe ypaBHEHME MIOCKOCTMU.

54. HopmarnbHbI BEKTOP MIOCKOCTU, 3a4aHHOM OBLLMM ypaBHEHNEM.

55. dopmyna paccTossHUS OT TOYKM 4O NSIOCKOCTU.

56. KpuBble BTOporo nopsagka: annurc.

57. KpmBble BTOporo nopsigka: runepoona.

58. KpuBble BTOpOro nopsiaka: napabona.

MepeyeHb NpakTUYECKUX 3a4aHUN

1. BelumcnuTb nnowaab opneHTupoBaHHoro TpeyronsHnka ABC ¢ BepwmnHamm A(0,1),
B(4,3), C(1,-1) B npssMOyronbHOM AeKapTOBOW CUCTEME KOOpPAMHAT.

2. BbluncnuTb nnowaab opueHTupoBaHHoro TpeyronbHuka ABC ¢ BepwmnHamm A(2,1),
B(-2,2), C(0,-7) B npAMOYrosibHON eKapTOBOM CUCTEME KOOPANHAT.

3. Hanucatb ypaBHeHue npsimon |, npoxogswen Yyepes Touky Mo(1,-3) n napannensHomn
BekTopy p=(2,-5).
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4. laHbl BeplnHbl TpeyronbHuka: A(2,2), B(-2,-8), C(-6,-2). CocTaBuTb ypaBHeEHME
MeanaHbl AM1 TpeyrosibHuKa.

5. Hanucatb ypaBHeHue npsimon |, npoxoasien Yepes Touky Mo(2,-3), napannensHomn
ocu Ox.

6. aHbl BepLumnHbl TpeyronbHuka: A(2,2), B(-2,-8), C(-6,-2). CocTtaBuTb ypaBHeHue
MeauaHbl BM2 TpeyronbHuka.

7. Hanucatb ypaBHeHue npsimon |, npoxoasien Yyepes Touky Mo(1,3,7) n napannesnbHon
BekTopy p=(3,-2,4).

8. Hanucatb ypaBHeHue nnockocTtu, npoxogsiien yepes todkm Mi(1,2,-3), M2(0,1,0) n
napannensHon ocun OX.

9. Hanucatb ypaBHeHue npsimon |, npoxogsien yepes Touky Mo(2,-3,4) n napannensHon
ocun Ox.

10. HanncaTb ypaBHeHWe nmnockocTu, npoxoasuwen yepes Touky Mi(1,-3,0) u
napannernbHon Bektopam p=(1,3,-4) n q=(0,1,2).

11. BblumcnuTb nnowaab opneHTupoBaHHoro TpeyronbHuka ABC ¢ BepumHamm A(0,1),
B(4,3), C(1,-1) B npsiMOYronbHOW AEKAPTOBOM CUCTEME KOOPAMNHAT.

12. BblumcnuTb nnowaab opneHTupoBaHHoro TpeyronsHuka ABC ¢ BeplumHamm A(2,1),
B(-2,2), C(0,-7) B npsAMOYrofibHOW AEKapTOBOW CUCTEME KOOPAMNHAT.

13. HanucaTb ypaBHeHue npsimon |, npoxogsuwien yepes Touky Mo(1,3) n napannensHomn
BekTopy p=(2,5).

14. [aHbl BepLwmnHbI TpeyronbHuka: A(2,2), B(-2,-8), C(-6,-2). CocTtaBuTb ypaBHeHWE
MeanaHbl CMs TpeyronbHuka.

15. HanucaTb ypaBHeHue npsimon |, npoxogsien Yyepes Touky Mo(2,-3) 1 napannensHomn
ocu Oy.

16. daHbl BepLwmHbl TpeyronbHuka: A(2,0), B(-4,0), C(0,8). CocTtaBuTb ypaBHEHME
MeanaHbl BM2 TpeyronbHuka.

17. HanucaTtb ypaBHeHue npsmon |, npoxoasiien yepes Touky Mo(4,3,7) n
napannenbHon BekTopy p=(2,-2,5).

18. HanucaTb ypaBHeHMe NyocKkocTu, npoxoasuen Yyepes Todkn Mi(1,2,-3), M2(0,1,0) n
napannensHoun ocu Oz.

19. HanncaTb ypaBHeHue npsimon |, npoxogswen Yyepea Touky Mo(0,3), napannensHomn
ocn Ox.

20. HanucaTb ypaBHeHWe nrockocTu, npoxogsawen yepes Touky Mi(-1,3,0) n
napannensHon sektopam p=(1,-3,4) n q=(0,1,0).
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21. BblumcnuTb nnowagab opueHTnpoBaHHoro TpeyronsHnka ABC ¢ BepwmnHamn A(0,1),
B(4,3), C(1,-1) B npssiMOyronbHOM AeKapTOBOM CUCTEME KOOPAUHAT.

22. Belumcnutb nnowazb OpueHTupoBaHHoro TpeyronsHuka ABC ¢ BepwinHamu A(2,1),
B(-2,2), C(0,-7) B npAMOYrosibHON eKapTOBOM CUCTEME KOOPANHAT.

23. HanucaTtb ypaBHeHue npsamon |, npoxogsawen yepes Touky Mo(-1,3) n napannensHon
BekTopy p=(-2,5).

24. [laHbl BepLumHbl TpeyronbHuka: A(2,0), B(-4,0), C(0,8). CoctaBuTb ypaBHeHME
MeanaHbl AM1 TpeyronbHuKa.

25. HanucaTtb ypaBHeHue npsamMon |, npoxoasiuen Yepes Touky Mo(2,1), napannensHomn
ocu Oz.

26. NaHbl BepwunHbl TpeyronsbHuka: A(2,0), B(-4,0), C(0,8). CocTtaBuTb ypaBHEHME
mMeamaHbl CMs TpeyronbHuka.

27. HanncaTtb ypaBHeHue npsmon |, npoxoasawen yepesd Touky Mo(5,3,1) n
napannernbHon BekTopy p=(3,-3,4).

28. HanncaTtb ypaBHeHMe NnockocTu, npoxoasiien yepes Todkm Mi(1,2,-3), M2(0,1,0) n
napannensHon ocn Oy

29. HanucaTtb ypaBHeHue npsimon |, npoxogsiien Yyepes Touky Mo(-2,3), napannensHomn
ocu Oy.

30. HanucaTtb ypaBHeHMe NiIoCKOCTU, Npoxoaswen Yyepes Touky Mi(2,-3,0) n
napannensHon sektopam p=(1,0,-4) n q=(3,1,2).

[na oueHuBaHMs pes3ynbTaToB OOy4YeHUsI Ha 3K3ameHe ucrnonb3yeTcs 4-6annbHas Lwana:
«OTIIMYHOY», «XOPOLLO», «YAOBNETBOPUTESBHO», «HEYAOBNETBOPUTENBHOY.

YpoBeHb
Kputepuu oueHnBaHns komneTeHuni cchopMmpoBaH Llkana oueHok
HOCTK
KOMMeTeHuunn

[daH nonHel, pa3BépHyTbih OTBET Ha MOCTaBMEHHbIA BOMPOC
(Bompocbl), oby4vatrowmiics cBOOGOAHO OnepupyeT OCHOBHBLIMU MoBbLILIEHHbI
NOHATUAMMN OUCLMNINHBI, OPUEHTUPYETCA B NMpegMeTHon obnacTu. OTnuyHo
NanoxeHve wmaTepuana He COOEepXWT OWwMnboK, oTnmnyaeTcs ypoBEH®
nocneaoBaTenbHOCTbIO, PAMOTHOCTbIO, JTIOTMYECKON CTPOMHOCTLHO.

[aH pa3BépHyTbll OTBET Ha MOCTaBMEHHbIA BOMPOC (BOMPOCHI),
obyyawowmics cBob6oAHO onepupyeTr OCHOBHBIMU  MOHATUAMMU
AVCUMNIUHBI, OPUEHTMPYeTCa B npegMeTHon obnactn. MaTepuman 5a30BbLIii
W3MOXeH B LENOM MOoCrefoBaTenbHO M rpamoTHO, OTCYTCTBYIOT Xopouuo

YPOBEHb
rpyoble owunbkn, OOHAKO MMEKTCS OTAeNibHble HETOYHOCTU B
onpegeneHnsax, BbIMUCIEHUNAX, [oOKa3aTenbCTBaX, W3MNOXEHUAX
NOJTIOXXEHNN TEOPUMN.
OTBeT Ha NocTaBneHHbIN BOMPOC (BONPOCHI) COAEPXKUT U3NOXKEHUE
Tonbko 6a30BOro TEOPETUYECKOro MaTepuana, UMerTCcs OWnbkn B Moporobiit
onpefeneHunsax, BblYMCMNEHUAX, JoKa3aTenbcTBax, opMynmpoBKax YPOBEHb YOoBnNeTBOPUTENBHO

NOSOXEHNN TEeopun. HapyLueHa lorn4yeckada nocnenoBaTenibHOCTb
B N3NOXEHUN MmaTepuana.
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OTBeT Ha NoOCTaBMNEHHbIA BOMPOC (BOMPOCHLI) OTCYTCTBYET, NGO
COOEPXUT TpyOble OWMWOKM B onpeaeneHnsx, BbIYUCIIEHUSIX,
fAoKasaTenbcTeax, hopMynmpoBkax NONoXeHW Teopuu.
Ob6yuatoniica He BnageeT OCHOBHbLIMWU MOHATUSMU OAUCLMMIIMHBI.
OTcyTCcTBYET norndeckasl MNOCnefoBaTENbHOCTL B U3NOXEHUM
MaTepuana.

HeynoBneTtsopuTenbHO
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