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1. Koa n HammeHoBaHMe HanpaBfeHUsa NoAroTOBKMU:

44.03.05 MNMeparornyeckoe obpasoBaHune (C ABYMS NPOOUNISMU NOLTOTOBKN)

2. Mpodnnu noaroToBKM:

MaTematuka. MHdopmaTmka n nHdopMaunoHHbIE TEXHOOrMN B 06pasoBaHnn
3. KBanudwmkauusa BbinyckHuKa: 6akanasp
4. dopma o6y4eHus: oyHas

5. Kacbeapa, oTBevarowas 3a peanusauuio QUCLMUNIIMHBI: €CTECTBEHHOHAYYHBIX U

obLweobpasoBaTenbHbIX ANCLUUNINH
6. CoctaButenb nporpammsbi: J1.B. JloboanHa, kaHongat negarorndeckux Hayk, JOLEHT

7. PekomeHpgoBaHa: Hay4yHO-MmeToamyecknm copetom dunmnana (npotokon Ne 1 ot
31.08.2018r.)

8. YueOGHbIM roa: 2018-2019 CemecTp: 2



9.llenn n 3apayum y4e6HON ANCLIMNIIUHDI:

Lenbio y4yebHOM AucumnnuHbl «BekTtopHas anrebpa» aBndetca popmMuvpoBaHME CUCTEMbI
dyHOaMeHTanbHbIX 3HaHWA B obnactu BeKTOpHOW anrebpbl, NpeacTaBNeHUn O CBOWCTBaX
BEKTOPOB Ha MMIOCKOCTN N B NPOCTPaAHCTBE.

3agaum yuebHOM ANCLUUNIIUHDBI:

—O3HaKoOMSleHNe CTYOEHTOB C TeOpeTUMYEeCKMMM OCHOBaMM Kypca BeKTopHoM anrebpbl,
MeTOoAaMn pelleHus 3agady C UCNOoSib30BaHMEM CBOWCTB BEKTOPOB, BEKTOPHOIO, CKansipHOro U
CMeLLaHHOro nNpoun3seneHnu;

—0TpaboTka HaBbLIKOB WCMOSb30BaHWs BEKTOPHOrO MeToda B MPaAKTUYECKOW LeATEenbHOCTH
yumTensa MateMaTukiu U eCTEeCTBO3HaHUS;

dopMmnpoBaHue MaTemMaTMYECKOM KyNbTypbl OyayLLEro yunTens.

10. MecTO y4yebHOM ANCLUUNIIUHBLI B CTPYKTYype obpa3oBaTesibHOM NporpamMmmbi:
OuncumnnuHa «BekTtopHas anrebpa» BxoauT B 6nok B1 «QucumnnmHbel (Mogynu)» mn sensetcs
ANCUMNNnHOM No BbIGOPY BapmaTMBHOW YacTu obpasoBaTernibHOM nporpammbl. [Ons uayveHus
AncumnnnHbl TpebyeTca ocBoeHne kKypcoB «MaTematuka» u «BBegeHne B maTemaTtunyeckui
aHanua». [ucuunnuHa aBnseTcs npeawecTBylowen onsa Kypcos «MaTemaTuyeckum aHanmay,
«Anrebpa u Teopust umcen», «reometpuay, «Obwas n akcnepumeHTanbHas ounsunka».m ap.
Ycnosua peanusaumm  gucumnnuHbl ana niy ¢ OB3  onpepgensitotca 0Cob6eHHOCTAMMU
BOCMNpUATMS  y4ebHOM unHOpMauMm n C  Yy4eTOM MHAMBUAYAmNbHbIX MNCUXOU3NYECKNX
0cobeHHOoCTEN.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuunnuHe/mMoaynio (3HaHUA, yMeHus,
HaBbIKW), COOTHECEHHbIe C NMIIaHUPYEMbIMU pe3ynbTaTaMM OCBOeHUs o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTeHLMSAMA BbINYCKHUKOB):

KomneTteHuus

MnaHnpyemble pe3ynbTaTbl 00y4yeHus
Kop, HasBaHue Py pesy y

3HaeT (MmeeT nNpeacTaBneHue):

CBSI3b TEOPETMYECKNX OCHOB U TEXHOJTOTMYECKMX NPUEMOB BEKTOPHOW
anrebpbl (MOHaMuUs NuHelHOU 3a8ucuMocmu, He3agucumMocmu u
6a3uca cucmemMbl 8eKMOPO8, 8EKIMOPHO20 rpocmpaHcmaa,
CKaJlsipHO20, BEKMOPHO20 U CMeWwaHHOo20 rpou3eedeHUs1 BEKMOpPOS,
onepayuti Had eekmopamu, KoopOuHam eekmopa u m.o0.) c
copepXaHuem npenogasaembix y4ebHbIX NpegMeToB.

— CB$13b TEOPETUYECKUX OCHOB N TEXHONOIMYECKMX NPUEMOB
BEKTOPHOW anrebpbl ¢ cogepXaHmem npenogaBaemMbiX y4eOHbIX
NpeoMeTOoB;

ymeerT:
— CTaBWTb NO3HaBaTesbHble Lenu y4ebHoW OesTenbHOCTY;

— OCYLLEeCTBNATb CAMOKOHTPOSb Y CAMOOLEHKY CBOMNX Y4E€OHbIX
OOCTMKEHUN,

— NPUMeHATb HaBblkn BnageHuns VKT, npoekTHOM 1
nccnegoBaTenbCKoN AeATEeNbHOCTLIO B NPOLEcce U3yveHus
BEKTOpHOW anrebpsbl;

— NpUMeHATb HaBblkn BnageHns MKT, npoekTHON u
nccregoBaTenbCKkon AeATENbHOCTBIO B MpoLecce peanusauum
obpa3soBaTernbHbIX NporpaMmm obpasoBaTtesnibHON obnacTtu
«Martematuka un nHpopmatumka;

— OCYLLEeCTBNATb AEATENbHOCTb MO pa3paboTaHHbLIM NporpaMMam
y4ebHbIX NpeaMeTOoB (MPUMEHSIMb OCHO8HbIE MeMOObl 8EKMOPHOU
anzebpbi K peweHuro 3aday WKOMbHO20 Kypca MameMamuku);

rOTOBHOCTb pearin3oBbiBaTb
obpasoBareribHble NporpamMmbl
MK-1 no y4yebHbIM NpegMeTam B

COOTBETCTBMM C TpeboBaHNSAMU
obpasoBaTternbHbIX CTaHAapToB

Bnapeet (MMeeT HaBbIKK):

— MCCNenoBaTenbCKON U MPOEKTHOW AeATENbHOCTY;
— obuwenonb3oBaTtenbckon MKT-koMneTeHTHOCTY;

— obuweneparorndyeckon MKT-koMneTeHTHOCTU;

— npegmeTHo-negarormdeckon MKT-KOMNETEHTHOCTM.




12. O6beM AUcCUUNuHbI B 3a4eTHbIX eanHuuax/vyac. — 4/144.

dopma NpoMeXyTOYHOM aTTecTaLlumn 3K3ameH.

13. Buabl y4e6HoM paboThbl

TpynoeMKocTb (Yachl)
i Mo cemecTpam
Bug yuebHow paboTbl Bcero p
2 cem.
KoHTakTHas paboTa, B TOM 4Ymncne: 72 72
nekumu 36 36
NnpakTU4ecKme 3aHATUS 36 36
CamoctodaTeneHas pabora 36 36
dopma NPoOMEXYTOYHOM aTTecTauum 36 36
(3k3ameH — 36 yac.)

Utoro: 144 144

13.1. CopepxaHue QUCLMUNIIUHBI

HanmeHoBaHue pasgena
Ne n/n CopepxaHve pasgena aMCunnimHbl
ANCUNNNNHBI
1. Jlekuun
1.1 PasHble noaxoabl K NOHATUIO HanpasneHHble oTpe3kn. OTHOLIEHWNE SKBUMONEHTHOCTU.

BEKTOpa CsobogHble 1 CBA3aHHbIE BEKTOPbI.

1.2 [MoHATNE BEKTOPHOrO NPOCTPaHCTBA, €ro NPoCTENLLME CBONCTBRA.
JInHeHasa 3aBMCMMOCTb M HE3AaBMCMMOCTb CUCTEM BEKTOPOB.

BekTopHble NnpocTpaHcTBa OCHOBHble CBOWCTBA JIMHENHOW 3aBUCMMOCTU. Basunc n
pasmMepHOCTb BEKTOPHOrO NpocTpaHcTBa. KoopamHaTel BeKTopa.
Mepexon oT ogHoro 6asuca K gpyromy.

1.3 CnoxeHune BEKTOPOB U ero cBoncTea. [paBuna TpeyronbHUKa u
napannenorpamma. lNpaBmno MHoroyrornbHuka. PasHocTb

Onepauuu Hag BEKTOpaMm U N

VX CBOICTBA BekTOpoB. CrioXeHne BEKTOPOB B KOOpAMHATHOM hopMe.
CkansipHoe, BEKTOPHOE M CMeLLaHHOe NPOou3BEAEHNS BEKTOPOB U
MX CBONCTBA.

1.4 [nuHa oTpeska. leneHve oTpeska B 3aJaHHOM COOTHOLLIEHNN.

[nuHa oTpeska un yron mexay

BEKTOPaMI HaxoxageHue yrna mexay Bektopamu. Kputepum napannensHocTu u
nepneHavKynsipHOCTM BEKTOPOB.

1.5 MpunoxeHne BeKTOpPHON o o
Mcnonb3oBaHve onepaunin Hag BEKTOpaMu B BEKTOPHON n
anrebpbl K peleHmnio 3agad o
N KOOpAMHATHON hopmax Npu peLleHnn HEKOTOpbIX 3adau.
LLKOJTbHOV reoMeTpuu
2. MNpaKkTn4yeckmne 3aHATUA
2.1 PasHble nogxob! K MOHATUIO
HanpasneHHble oTpe3kn. OTHOLIEHME 3KBUMOMNEHTHOCTMW.
BeKTOpa
2.2 IMoHATME BEKTOPHOrO NPOCTPaHCTBA, ero NpoCcTenLLnEe CBONCTRA.

BekTopHble NpocTpaHcTBa OcHOBHble CBOWCTBA NMHENHOW 3aBUCUMOCTU. KoopanHaThl
BekTopa. Nepexon ot ogHoro 6asvca K gpyromy.

2.3 lMpaBuna TpeyronbHuKa 1 napannenorpamma. Npasuno
MHOroyronesHuka. PasHocTb BekTopoB. CrnoXeHne BEKTOPOB B

Onepauuun Hag BEKTOpaMm U .

VX CBOICTBA KoopanHaTHon opme. CkanspHoe, BEKTOPHOE U CMeLLaHHoe
npounsseaeHns BEKTOPOB U Ux cBoncTea. [nowans TpeyronbHuKa u
00bEM napannenenunega.

24 [nvHa oTpeska u yron mexay [OnvHa otpeska. [leneHune oTpeska B 3a4aHHOM COOTHOLLEHUN.

BEKTOPaMMU HaxoxgeHue yrna mexx gy BeKTopamu.

25 - VMcnonb3oBaHve onepaunini Hag BEKTOpaMu B BEKTOPHON U

IMpunoxeHne BEKTOPHOWN o
KOOpAMHATHOM hopmax Npu peLleHnn HEKOTOPbIX 3adad.

anrebpbl K pelieHmnto 3agad

N PasnuyHble 3agaym Ha ckanspHoe, BEKTOPHOE U CMELLaHHoe

LLKOJTbHOW reoMeTpum

npon3BefeHUs BEKTOPOB.




13.2. Tembl (pa3aenbl) AUCUMNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHATMIA (YacoB)

Ne HavmeHoBaHue Tembl CaMoCTOSTeNnbhas

n/n (pasgena) gucumnnuHbl Jlekumn | MNpakTudeckne | JNlabopaTopHbie pa6ota Bcero

1 Pa3sHble nogxoabl K MOHATUIO 6 6 0 6 18
BeKTopa
BekTopHble NpoCcTpaHcTBa 6 6 0 6 18
Onepauuun Hag BeKTOpamMu u nx
CBOWCTBA 8 8 0 8 24
OnvHa oTpeska u yron mexay

4. BEKTOPaMM 8 8 0 8 24
MpunoxeHne BEKTOPHOM

5. | anrebpsbl K peLueHunio 3agad 8 8 0 8 24
LLKOSTbHOW reomeTpum

6. | Ok3ameH 36

WToro: 36 | 36 | 0 | 36 144

14. MeTogunyeckue ykasaHusa ans ooyyarLwmxcsa no 0CBOEHNIO AUCLUNITUHbI

Mpuctynas K mM3yvyeHuio yy4yebHOW OUCUMMIMHBI, Lerecoobpas3Ho O3HAKOMUTLCH C y4ebHOoW
nporpaMmmoun AUCUMUMNINHLI, 3NTEKTPOHHbLIM BapuaHT KOTOPOU pasMeLLEH Ha cante bd BI'Y.
3HaHWe OCHOBHbLIX MOJSIOXEHUN, OTPaXKEHHbIX B paboyer nporpaMmme OUCUUNIIMHBLI, NOMOXET
obyyvalLnMCs OPUEHTUPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U pofib U3y4yaeMou
ANCUMNNUHBLI B NOAroToBKe Oyayllero BbIMYCKHUKA, CTPOUTH CBOKO paboTy B COOTBETCTBUU C
TpeboBaHUAMMU, 3aNOXEHHBIMU B MpOrpaMmme.

OCHOBHbIMM hOpMamMK KOHTAKTHOW paboTbl NO AUCUUNIIMHE ABNSAIOTCH NEKUMN U NpakTU4eckune
3aHATUA, MNocelleHne KOoTopbiXx obs3aTenbHO Ons BCeX CTYAEHTOB (Kpome CTyAeHTOB,
oby4aroLwmxca No nHAMBMAYyanbHOMY NraHy).

[MoarotoBka K MNpakTUYECKMM 3aHATUMAM BeLeTCS Ha OCHOBE MaHOB NPaKTUYeCcKMX 3aHATUn. B
Xo4e MOArOTOBKM K TMPaKTUYECKUM 3aHATUAM HeobxoauMMO Wu3yunTb B COOTBETCTBUMM C
BOMpoOCaMu A5 NMOBTOPEHUS KOHCMEKTbl NEKUMA, OCHOBHYK nuTepaTtypy, O3HaKOMUTbCA C
AonosiHUTensHoM nutepaTtypon. Kpome TOro, criegyet NoBTOPUTbL MaTepuan Nekunn, oTBeTUTb
Ha KOHTPOSbHbIE BONPOCHI, N3y4nTb 06pas3ubl pelleHns 3agad, BbINONHUTE YpaXHeHUs (ecnu
Takme npeaycMoTpeHbl).

Mpn nogrotoBke K MPOMEXYTOYHOM aTTecTauum HeobxooMmMo NOBTOPUTbL MNPONOEHHbLIN
mMatepuan B COOTBETCTBMM C Yy4ebHOW nporpamMmoun, MNPUMEPHLIM MepeyHeM BOMPOCOB,
BbIHOCALUMXCHA Ha 3k3aMeH. PekomeHOyeTcs MCNonb30BaTb KOHCMEKTbl MEKUMA U UCTOYHUKM,
nepeyncrnieHHble B CNMcKe nutepaTtypbl B paboyen nporpaMmme AUCLMNIIMHLI, @ TakkKe pecypchbl
3NEKTPOHHO-OMBNNOTEYHBIX CUCTEM.

AOna  JocTKeHus nnaHupyembiX pes3ynbTatoB OO0y4YeHWa UCMNOSb3YKTCA MHTEPAKTUBHbIE
neKumMm, rpynnoBble ANCKYCCUN, aHann3 MMUTaUNOHHbBIX MOLENEN.

15. lMepeyeHb OCHOBHOM W [AONONHUTENLHOW NUTEpPaTypbl, PEeCypCoOB MWHTEPHET,
HeoO6XxoAUMbIX Af1I OCBOEHUA AUCLUNIIUHDI

a) ocHOBHas nuTeparypa:

Ne n/n MICTOYHMK

JlnteuH, [1.6. AnemeHTbl BEKTOPHON anrebpsbl : yuebHoe nocobue / A.6. JInteuH, A.A. AHOBCKUN;
depepanbHOe rocygapcTBeHHOE GlomKeTHOE 0bpa3oBaTeNbHOE YUpPEXAEHNE BbICLLETO
npodeccuoHansHoOro obpasosaHns CTaBpONONbCKUA rOCYAapCTBEHHbIN arpapHbIi
yHuBepcuTeT. - CtaBpononsb : CepBucwikona, 2015. - 66 c. : rpad. - bubnuorp. B kH. ; To xe
[OnekTpoHHbIV pecypc). —

URL: hitp:/biblioclub.ru/index.php?page=book&id=438718 (12.01.2018).

6) pononHuTenbHasa nuTeparypa:
Ne n/n McTouHnK
2 Mpotacos, KO.M. JIuHenHas anrebpa 1 aHanuTu4eckasi reoOMeTpUs: Kypc NeKUMin ons CTyaeHToB



http://biblioclub.ru/index.php?page=book&id=438718

3ao4Horo otgenenus / KO.M. MNpoTtacos. - Mockea: ®nvHTa, 2012. - 168 c. - ISBN 978-5-9765-
0956-6; To e [OneKkTpoHHLIN pecypc]. —
URL: http://biblioclub.ru/index.php?page=book&id=115117 (12.01.2018).

B) MHOPMAaLMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchbi:

Ne n/n McTOoYHUK

HwukoHoBa, H.B. KpaTkuit kypc anrebpbl u reomeTpuun: NpumMepsl, 3agayu, TecTsbl : yyebHoe
nocobue / H.B. HukoHoBa, H.H. Nasnsoea, I'.A. HukoHoBa ; MuHnctepcTeo obpasoBaHms u
Haykn Poccuun, depepansHoe rocyaapctBeHHoe brompkeTHoe obpasoBaTenbHOe yupexaeHmne

3 BbicLlero npodeccmnoHanbHoro obpasoBaHusa «KasaHCKM HaLUMOHarbHbIN UCCneaoBaTeENbCKUN
TEXHONOormyeckni yHnsepcuteT». - Kasanb : Msgatensctso KHUTY, 2014. - 100 c.: vn. -
Bubnuorp. B kH. - ISBN 978-5-7882-1711-6 ; To ke [ONeKkTpoHHbIN pecypc). —

URL: http://biblioclub.ru/index.php?page=book&id=428767 (12.01.2018).

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO o6ecneyeHuUs Ans caMoCToATeNIbHOW pa6oThl

Ne n/n McTOoYHUK
INnHerinasa anrebpa ¢ anemMeHTamMu aHanuTU4eckon reomeTpun. MpakTrkym: y4yebHo-
1 mMeToamyeckoe nocobue ang By3oB. Y. 1/ BopoHex. roc. yH-T; cocT. T.B. PyayeHko. —

BopoHex: JIOIN BI'Y, 2006.— 50 c.: un. —bubnuorp.: ¢.49-50 .—
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/may07167.pdf (12.01.2018).

17. WHdOpMaLMOHHbIE TEXHONOrMU, MUCNOoNb3yeMble ANnsa peanusauum y4ebHoOWM
AVUCLUMNIUHBbI, BKMOYas nporpamMmMmHoe obGecneyeHne, MHGOPMaLMOHHO-CNPaBOYHbIE
cucteMbl U npodeccnoHanbHble 6a3bl AaHHbIX

nporpaMmmMHoe obecnevyeHue:

-Win10 (unn WinXP, Win7), OfficeProPlus 2010

—6paysepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—-STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint

—Adobe Flash Player

MH(OPMaLIMOHHO-CNpPaBOYHbIEe CUCTEMbI U NpodecCuoHarnbHble 6a3bl JaHHbIX:
—Hay4Haga anekTpoHHas 6ubnuoTeka — http://www.scholar.ru/;

—®epnepanbHbii noptan Poccuickoe obpasosaHue — http://www.edu.ru/;

—WHdopmaumnoHHasa cucrtema «EaunHoe OKHO JocTtyna K obpasoBaTenbHbIM
pecypcam» http://window.edu.ru/;

—®depnepanbHbli LEHTP MHOPMaLMOHHO-06pa3oBaTenbHbIX pecypcoB — http://fcior.edu.ru;
—Jlekumn  Begywmx npenogasatened By3oB Poccum B cBobogHomM  goctyne —
https://www.lektorium.tv/;

—OnNeKTPOHHO-bubnnoTeyHaa cuctema  «YHuBepcuteTckad  GubnmoTteka  online»  —
http://biblioclub.ru/.

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:
MynbTumeguiHoe obopyaoBaHue (NMPOeKkTop, HOYTOYK UM CTauMOHaPHbBIA KOMMNLIOTEP, SKPaH).

19. ®OHA OLLEHOYHbIX CPeACTB:

19.1. MepeyeHb KOMNeTEeHUMW C yKa3aHueM 3TanoB (POPMMPOBAHMUA U MITAHUPYEMbIX
pe3ynbTaToB 00y4YeHuA
Koa n MnaHnpyemble pesynbTaTtbl 00y4eHus OTanbl hopmmpoBaHus
cogepxaHue (nokazaTenu OOCTUXEHUs 3a0aHHOro KomneTeHumu (pasgensl o0C*
KoMneTeHuun YPOBHSI OCBOEHUSI KOMMETEHLIMM (TemMbl) gUCLMNANHBI UK (cpenctea
(nnn ee yacTn) nocpencTeomM hOpMUPOBAHMS 3HAHWUIA, MOLYNA U UX OLE€HUBAHMSA)
YMEHWI, HaBbIKOB) HaMMeHOBaHwue)
MK-1: 3HaTb: 1. Pa3Hble noaxoabl K MaTtemaTtnyeckune



http://biblioclub.ru/index.php?page=book_red&id=115117
http://biblioclub.ru/index.php?page=book_red&id=428767
http://www.lib.vsu.ru/elib/texts/method/vsu/may07167.pdf
http://www.scholar.ru/
http://www.scholar.ru/
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.lektorium.tv/
https://www.lektorium.tv/
http://biblioclub.ru/

FTOTOBHOCTb
peann3oBbiBaTb

nporpamMmel no
y4ebHbIM
npegMeTam B
COOTBETCTBMM C
TpeboBaHNAMU

CTaHOapToB

obpasoBarerbHble

obpasoBaTenbHbIX

— CBS13b TEOPETUYECKUX OCHOB U MOHSATUIO BEKTOPA ONKTaHTbI
TEXHOMOrMYEeCcKNX NPMEMOB NMHENHOWN 2.BekTopHbIe KoHTponbHas
anrebpbl (NOHATUSA NTMHENHOW npocTpaHcTBa pabota Ne 2
3aBUCUMOCTU, HE3ABMCUMOCTU U 3.Onepaunn Hag
©asnca cnctemMbl BEKTOPOB, BEKTOPHOIrO | BeKTopamu U nx KoHTponbHas
NPOCTPaHCTBA, CKansipHOro, cBOMCTBa pabota Ne 3
BEKTOPHOIO 1 CMELLIAHHOrO 4. [1nvHa oTpeska u yron
npon3BeneHns BEKTOPOB, onepauui MeXay BeKTopamu
Hag BEKTOpamu, KOOpAMHAT BEKTOpa U 5. MpunoxeHne
T.A.) C coAepXaHMeM npenogaBaeMbixX BEKTOPHOW anrebpbl K
y4eOHbIX NPegMETOB. peLueHunio 3agay
— CB$3b TEOPETUYECKNX OCHOB U LUKOMbHO reomMeTpum.
TEXHONOrMYECKMUX NPUEMOB BEKTOPHOWN
anrebpbl Cc cogepxaHmem
npenogaBsaemMblX y4ebHbIX NpeaMETOB.
YMmeTb:
— CTaBWUTb NO3HaBaTeMbHbIE LEenu
y4yebHOoWM OeATeNbHOCTY;
— OCYLLIECTBNSATb CAMOKOHTPOJb U
Z?)ZS:;:HH%;CBOMX y4ebHeIx 1.PasHble nogxoapl K KOMI‘IJ‘I(?KTbI

MOHSITUIO BEKTOPA 3agaHun ons
— MPUMEHSTL HaBbIKN BIIAREHM VMKT’ 2.BekTopHble CaMOCTOSATENbHbIX
NPOEKTHOW N NccrneaoBaTeNbCKoM NPOCTpaHCTEa 1 KOHTDOMBHLIX
AEATeNbHOCTLIO B MPOLIECCe M3ydeHNs 3.Onepaun Haz paBoT
BEKTOPHOW anrebpbl;

BEKTOpPaMU U KX
— MPUMEHATL HaBbIKM BrafeHus E/IKT, CBOWCTRA KoMnnekT
MPOEKTHOW 1 MCCIIeA0BaATENbCKON 4.[InnHa oTpeska u yron MHOMBUAYalbHbIX
OEeATENbHOCTBIO B Npolecce MEXzy BEKTOpaMy 3a7aHWI

peanusaumn obpasoBaTernbHbIX
nporpamm obpasoBaTenbHOW 06nactu
«MaTematuka 1 nHpopmaTukay;

5.MpwunoxeHne
BEKTOpHOW anrebpbl K
peLleHunto 3agad

KomnnekTt 3agay
(noBbILLEHHON

— OCYLUECTBIIATL AGATENBHOCTL MO LIKONBHO reoMeTpu. CMOXHOCTW)
pa3paboTaHHbIM NporpaMmam y4ebHbIX
npeaMeToB (MPUMeHsIMb OCHOBHbIE
MemoObl 8eKMOPHOLU an2ebpbi K
peweHuro 3aday WKObHO20 Kypca
Mamemamuku).

1.PasHble noaxoabl K

MOHATUIO BEKTOpA
Bnageet (MMeeT HaBbIKn): 2.BeKTopHbIe
— uccnenoBaTenbCKoM U NPOEKTHOM npocTpaHcTBa
[eATenbHOCTY; 3.0nepaunn Hag KomnnekTbl
— obuwenonb3oBartenbckon NKT- BEKTOpamu U nx 3agaHun ons
KOMMETEHTHOCTU; cBoucTBa CaMOCTOSATENbHbIX
— obweneparorndeckon UKT- 4.[nnHa oTpeska u yron N KOHTPOJIbHbIX
KOMMETEHTHOCTH; Mexay BeEKTopamu paboT
— npeameTHo-negarornyeckoit UKT- MpunoxeHne BEKTOPHOK
KOMMETEHTHOCTW. anrebpbl K peLleHuio

3a[au LLIKOJbHOM

reoMeTpun

n Bonpocsl k
pOMeXyTo4YHas aTTecTauus — 3k3aMeH
3K3aMeHy

19.2 OnucaHune KputTepueB U LWIKanbl OLEeHUBaAHUA KOMMNeTeHUun (pe3ynbTaToB OOy4eHus) npu
NPOMEXYTOYHOW aTTecTaumum

[ns oueHnBaHna pe3ynbTaTtoB o6yquV|;| Ha 3K3aMeHe UCNOoJb3yTCA criegyoLline nokasartenm

(8YHbI 13 19.1):

1) 3HaHWe y4eBHoro matepuana u BnageHvue noHATMINHLIM annapaTtom BEKTOPHOW anrebpbi;
2) yMeHue CBsi3biBaTb TEOPUIO C NPAKTUKOW;
3) ymMeHwue unnicTpmpoBaTb OTBET NpUMepamm, dpakTamn, AaHHbIMU HayYHbIX UCCreaoBaHUI;




4) ymMeHne nNpuUMeHsTb TEOPETUYECKME 3HAHUSA ONA peLleHnsa nNpakTUYeckux 3agad B obnactu
BEKTOPHOW anrebpbl, pewaTb TUMNOBbIE pacYETHbIE 3adayn.

[na oueHuBaHnA pe3ynbTaToB OOYy4YeHWS Ha 3K3ameHe ucnonb3dyeTcs 4-6annbHas Lwkana:
KOTIIMYHOY», «XOPOLLUOY, «YAOBNETBOPUTENBHOY», KHEYLOBNETBOPUTENBHOY.

CooTHOLEeHWE nokasaTenemn, KpUTepmues M LWKanbl OLEHMBaHUS pe3ynbTaToB 06yYeHus.
YpoBeHb
cchopmmpoBaH LLikana oueHokK
HOCTHU
KOMMEeTeHLNN

KpVITepI/II/I OLleHNBaHNA KOMNETEHUNI

Obyyarowuticsi 8 nonHol mepe ernadeem MOHAMUUHbIM annapamom
8eKkmopHoU aneebpbl, crnocobeH unmcmpuposames omeem
npumepamu, hakmamu, daHHbIMU Hay4YHbIX UuccriedosaHul, lNosbiweHHbIl
MPUMEHSIMb MeopemuYecKue 3HaHUs1 Ot peweHuUst murnoebix ypOBeHb
pacyémHbix 3aday u npakmuyeckux 3adaHull 6osiee 8bICOKO20 ypPOBHS
C/IoXHOCMU 8 obsrlacmu 8eKmopHoU anzebpeil.

Obyyarowuticss enadeem roHAMUUHbIM annapamom 8€KmMOopPHOL
arneebpsbi, criocobeH unocmpuposames omeem rpumepamu,
ghakmamu, NpuUMeHsIMb Mmeopemu4yecKue 3HaHUs Nnpu peweHuu Gasosbiti
muroebix pacyémHbix 3aday, Aornyckaem He3Ha4YumesbHble oWUbKU YpPO8EHb
npu peweHuu rnpakmu4Yeckux 3adaHuli 6osiee 8bICOKO20 YPOBHS
crioxHocmu 8 obriacmu 8eKmMopHoU anzebpsi.

Obyuyarowutica enadeem yacmu4HO meopemu4yecKkuMu ocHogamu
8eKmopHoU aneebpbl, hpazmeHmMapHo criocobeH unrcmpuposams
omeem ripumepamu, hakmamu, 8 pssoe criyHaes 3ampyoHsaemcs
MPUMEHSIMb MeopemuYecKue 3HaHUs rpu peweHuu murnosbix
pacyémHbix 3aday, He ecezla crocobeH pelwums fMpakmu4yeckue
3a0aHus 6oriee 8bICOKO20 YPOBHS CIIOXHOCMU 8 0briacmu 8eKmMopHOU
aneebpsbl.

Omeem Ha KOHMPOJIbHO-U3MeEPUMesbHbIU Mamepuars He
coomeemcmeyem ritobbIM mpeM U3 nepeyucsieHHbIX rnokasamened.
Obyuyarowutica deMoHcmMpuUpyem ompbI8OYHbIE, hpacMeHMapHbIe Heydosnemesopu-
3HaHus, doryckaem epybbie owubKu rpu peweHuu murnoebix mesibHO
pac4yémHbix 3adady 1ubo He umeem ripedcmaessieHusi o criocobe ux
peweHus.

Omnu4Ho

Xopowo

lNopoeoenili Yoosenemeopu-
ypOBeHb meJsibHO

19.3 TunoBble KOHTPONbHbLIE 3afJaHUA WA WHble MaTepuanbl, HeobxoouMbie AN OLEHKU
3HaHUW, YMEHUW, HaBbIKOB M (UNKU) onbiTa AeATeNbHOCTH, XapakTepusylolme ITanbl
chopMupoBaHMA KOMMNETEHLUMIA B NpoL,ecce 0CBOEeHUsA ob6pa3oBaTenibHOW NpPorpaMmmbil

19.3.1 NepeyeHb BONPOCOB K 3K3aMeHY:
HanpasneHHble oTpeskn. OTHoLIEHNE 3KBUMONEHTHOCTU. CBOOOAHbIE 1 CBSI3aHHbLIE BEKTOPbI.
[nuHa oTpeska. [leneHne oTpeska B 3a4aHHOM COOTHOLLEHNN.
[MoHATME BEKTOPHOro NPOCTPaHCTBA, €ro NpocTenLlmMe CBOMNCTBA.
HaxoxgeHne yrna mexgy Bektopamu. KpuTepum napannenbHOCTU M NepneHauKynsapHOCTU
BEKTOPOB.
5. JlnHenHas 3aBUCMMOCTb M HE3ABUCUMOCTb cucTeM BEKTOPOB. OCHOBHbIE CBOMCTBA JIMHENHOM
3aBUCMMOCTMN.
6. Vcnonb3oBaHwe onepaunin Hag BEKTOpaMu B BEKTOPHOW U KOOpPAUHATHOW hopMax Npu peLleHnm
HEeKOTOpbIX 3a4av.
7. Basuc n pasamepHOCTb BEKTOPHOrO NpoctpaHcTea. KoopanHaTel BEKTOpPA.
8. Onepauuun Hag BEKTOpaMu B KOOPANHATHON hopme.
9. [lepexopg ot ogHoro 6asuca k gpyromy. MaTpuua nepexoga.
10. PasnuyHble 3agaym Ha ckansipHoOe, BEKTOPHOE N CMELLaHHOEe NPOn3BEAEHNS] BEKTOPOB.
11. CkanspHoe npou3BeaeHne BEKTOPOB U €ro CBOMCTBA.
12. JlnHerHasa 3aBMCMMOCTb U HE3aBUCMMOCTb CMCTEM BEKTOPOB. OCHOBHbIE CBOMCTBA JIMHENHOM
3aBUCHMMOCTMN.
13. BekTopHOEe nponsBegeHne BEKTOPOB M €ro cBoMcTBa. [nowaab TpeyronbHuka.
14. Vcnonb3oBaHne onepaunin Hag BEKTopaMn B BEKTOPHOW hopMe Mpu peLLEHNN HEKOTOPBIX 3adav.

oD~



19.3.2 KomnnekTbl 3agaHui ansa npakTU4Yeckux padbor
1. Halitv Bce 3HaueHnst A, Npu KOTOPbIX BEKTOP B NMHENHO BbipaXkaeTcs Yepes BeKTopbl A:

3 6 4 9
a) A=|4| A =8| A=|4| B=|12|;
2 7 2 A
4 7 4 5
0) A=|4| A= 2} A= 1} B=|9
3 1 6 A
0 3 2 5
8) A=|2| A2£7, AS[O , B=|1
-1 1 A 8
1 4 7 10
e) A=|1] A=|5| A= 8}, B=|11
3 6 9 12
5 -3 2 -4
0) A=|2| A=0}| A=0]| B=| 1
A 1 1 4
2. Hantn nuHenHyto koMbuHaumio BekTopoB A, 13 3agaHus 1.
2A — A, +3A,

3. MocTponTb NHENHY0 060M04Ky BEKTOpoB A, 13 3agaHus 1.
4. PelunTb BEKTOPHOE YpaBHEHME
3(A —2X)+5(A + A, -3X)=2(A, -4X),
rae A, — BeKTopbl U3 3adaHus 1.
5. OaHbl BekTOpbl X =(X,X,,X3),y = (Y, Y5, Y3) N 2=(%,,2,,2;). MNokasaTb, 4TO OHM 06pasyioT

6a3vc, n BbIpa3nTb BekTop ¢ =(c;,c,,c;) Yepe3 aToT Basuc, pelsasi COOTBETCTBYIOLLYIO CUCTEMY

ypaBHeHuI no npasuny Kpamepa.
1. X = (1’2’3)’ y= (_1’3,2)’ = (7,_3’5)5C = (6’10’17)

2. x=4,7.8),y=0,13),z=(2,-4.1),c=(1,-13,—13)
3. x=(8.23),y=(4,6,10),z=3,-21),c=(7,4,11)
4. x=(103,1),y=(1,4,2),z=(3,9,2),c =(19,30,7)
5. x=24)1),y=(1,3,6),z=(531),c =(24,20,6) .
6. BbIACHUTB, ABNAETCA NU 3afaHHas cucTemMa BEKTOPOB NMUHENHO 3aBUCUMON:
4 -7
a) A=-12| A =| 21
28 -49
1 2 3
8). A=|2| A=|5| A=T7]|
3 7 10

8. [okasaTb, 4TO B KOOpAMHATHOM BekTOopHOM npocTtpaHcTBe V(3) = {(al, a2, a3)|aie R, i=1+3}
Haa nonem R MHOXeCTBO BCeX BEKTOPOB, Y KOTOPbIX:

a) NnepBas KoopaunHaTa paBHa Hyrmio;

6) BTOpasa koopauHaTa paBHa Hyro;

B) TPeTbs KOOpAMHATA paBHa HyIo;



ABNAEeTCA NnoaAnpoCTPaHCTBOM.

19.3.3 TecTOBbLI€ 3agaHus
He npegycmoTpeHbl

19.3.4 NepeyeHb 3agaHNi ons KOHTPOJbHbIX padoT
1. PelunTb BEKTOPHOE YpaBHEHWE:

a) A +2A,+3A,+4X =0

5 2 -3
a=| 8 A=t A= 2]
1 _1 ’ 2 4 ’ 3 _5
2 -3 7
6) 3(A, —X)+2(A, + X) =5(A, + X)
2 10 4
4=’ A= A=t
1 1 ’ 2 5 ’ 3 _1
3 10 1
B) 24, +3A, — A, —7X = A,
-1 1 2 2
a=l 2 A=l a3 A= .
1 _3 > 2 _1 > 3 _1 > 4 _9
4 5 3 -1

2. NocTponTb NMHENHYO 060J104KY CUCTEMbI BEKTOPOB:

1 2 1 1
a) A:O A:1 A:l A=2;
1 O’ 2 1’ 3 1’ 4 3
-1 0 1 4
1 1 1 1
6). A]:Z, AZ:l, Agzo, A4:3;
0 1 RN 0
1 0 0 1
1 1 1 1
1 -1 3 2
6). A= n A, = ot A, = Ll A, = 0.
1 4 3 2

3. BbisicHuTe, obpasytoT N BeKTopbl p,g,7 6asnc. Ecnv obpasytoT, To pasnoxute BEKTOp X MO
aTomy 6asucy.

2 1 4 3
p=|1]g=|0F=|2|3=|1
" 0 1 1 3)

5 2 1 13
p=[1lg=|-1l7F=|0 [5=|2
0 3 -1 7




4 2 -1 -9
p=|1g=| 0 [F=| 2 | =] 5
3 1 -3 1 5
1 0 2 3
p=|0g=|1|7=|-1|x=|-3
4 2 1 4 4
0 1 2 3
p=|1lg=| 2 |F=| 0 [3i=|1
5 3 -1 -1 8)

19.3.5 Tembl KypCcOBbIX paboT
He npegycmoTpeHsb!

19.3.6 Tembl pechepaToB
He npegycmoTpeHsb!

19.3.7 Bonpocbl MaTeMaTU4YECKUX OUKTAHTOB
MaTeMaTUYECKUM OUKTAHT L. e e
. CBobogHble 1 cBA3aHHbIE BEKTOPbI.
JInHenHbIE ONepauun Hag BEKTOpamu.
CsowcTBa NIMHENHbIX onepawui Hag BEKTOpaMMu.
MpaBunno TpeyronbHMKa.
Mpasuno napannenorpamma.
CoHanpaBneHHble 1 MPOTUBOMNONOXHO HanpaBreHHble BEKTOPbI.
KonnnHeapHble BEKTOPbI.

Noakow -~

ATEMATUYECKMM OUKTAHT 2. ..ottt ittt et et e e e et et et et e e te e eneaeenanes
CkanspHoe, BEKTOPHOE M CMeLLaHHOE Npon3BedeHNs1 BEKTOPOB.
AKCUOMbI BEKTOPHOIO NPOCTpaHCcTBa.
JInHeHas 3aBMCMMOCTb (HE3aBMCMMOCTL) BEKTOPOB.
KoopavHatbl BekTopa.
Onepaunn Hag BeKTOpamMun B KOOpANHATHOW bopMe.
[nvHa oTpeska.
[eneHune oTpeska B 3a4aHHOM COOTHOLLEHUN.
Yron mexay BeKTopamu.
Kputepumn napannensHOCTU 1 NepneHanKynsapHOCTM BEKTOPOB.

CoNoGORrOD~Z

19.4. MeToamyeckne martepuanbl, onpegensiowme npoueaypbl OLUEHMBAHUA 3HAHUW, YMEHWUN,
HaBbIKOB U (UNX) ONbiTa AEATENIbHOCTU, XapaKTepuU3yroLmux 3Tanbl hopMUpoBaHUS KOMNETEHLUN

OueHka 3HaHW, YMEHN U HaBbIKOB, XapakTepusyloLwas atansl OPMUPOBAHUSA KOMMETEHLINIA B
pamKax W3y4yeHus OUCUMMAMHBI OCYLLEeCTBMASETCS B XO4e TeKkywen W NpoMeXyTOYHOM
aTtTecTauumn.

TeKkyLnn KOHTPOSIb YyCNeBaeMOCTU MPOBOAUTCA B COOTBETCTBUM C [lONOXEHMEM O Tekylieun
aTTectauum obyyawwmxcs no nporpamMmmamMm  Bbiclwlero obpasoBaHust  BopoHexckoro
rocygapCTBEHHOrO yHMBepcUTeTa. TeKyLMin KOHTPOSb YCNeBaeMOoCTn NpoBoauTCs B hopmax:
pPOHMasbHbIX 0OMpPOCO8, MamemMamu4yeckux OUKMaHmos, KOHMPOJIbHbIX U MPpakmuyYyecKux
pabom. Kputepun oueHMBaHUS NpuBeaeHbl BbiLUE.

MpomexyTouHaa atTecTaumsi NPoOBOAMTCSA B COOTBETCTBUU C [1ONOXEHMEM O NMPOMEXYTOYHOM
aTTecTtauum oby4varoLmnxca No NnporpaMmmam BbicLLEro 06pas3oBaHus.
KOHTpOMNbHO-U3MepuTenbHble MaTepuasnbl NPOMEXYTOYHOM aTTecTauun BKNYalT B cebs
TeopeTnyeckne BOMPOCHI, MNO3BOMAKOWME OLEHUTb YPOBEHb MONYYEHHbIX 3HaHUA WU
npakTu4yeckoe 3agaHuve, MNo3BOSSWEEe OUEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.



I'Ipw oueHMBaHMN UNCNOJNb3YHOTCA KOJIMYEeCTBEHHbIE LIKalribl OLUEHOK. Kpl/ITepI/II/I oueHnBaHUA
npmBeneHbl Bblille.



