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1. Koa n HammeHoBaHMe HanpaBfeHUsa NoAroTOBKMU:

44.03.05 NMeparornyeckoe obpasoBaHune (C AByMS NPOOUNISMU NOLTOTOBKN)

2. NMpodnnu noaroToBKM:

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

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

obLeobpasoBaTenbHbIX ANCLUNINH
6. CoctaButenb nporpammsbi: J1.B. JloboanHa, kaHongat negarorndeckux Hayk, OLEHT

7. PekoMmeHaoOBaHa: Hay4yHO-MeToanyeckum coetom Gunmana (npotokon Ne 1 ot
31.08.2018r.)

8. YueOGHbIM roa: 2018-2019 Cemectp: 2



9.llenu n 3apgayum y4e6HON AUCLIMNIIUHDI:
Lenbio yyebHOM AuncuunnuHbl «JlMHenHass anrebpa» saBnsgeTcsa QopMMpoBaHUE CUCTEMbI
dyHOaMeHTanbHbIX 3HaHUM B obnactu nuHerHon anrebpbl, NpeacTtaBneHMn O CBOMCTBaX
NNHENHbIX MPOCTPAHCTB.
3agaum y4ebHOM ANCLUUNIIUHDI:
— O3HaKoMIleHMe CTyAeHTOB C TEOPETUYECKMMM OCHOBaMM Kypca JIMHENHOW anrebpsbl;
— ¢opMMpOBaHNE HaBbIKOB BbIMUCMEHUS ornpefenuTenen, pelleHus CUCTEM SMHENHbIX
ypaBHEHWN;
— oTpaboTka HaBbIKOB WCMONb30BaHWUs anrebpanvyecknx MeTOAOB B MNpaKTUYEeCKOW
AEeATEeNbHOCTU yunTensa MateMaTuku,
— dopMMpoBaHUe MaTeMaTMYeCKOn KynbTypbl Byayuiero yuntens.
Mpn npoBeaeHMn Yy4ebHbIX 3aHATUM MO AucumnnmHe obecnedmBaeTcs pasBuTME Y
0ByyalLNXCS HaBbIKOB KOMaHOHOW paboTbl, MEXITUYHOCTHON KOMMYHMKaLUW.

10. MecTO y4yebHOM ANCLUUNIUHBLI B CTPYKTYpe obpa3oBaTesibHOM NporpamMmmbi:
OucumnnuHa «JlnHenHasa anrebpa» BxoguT B 6nok B1 «ducunnnuHbl (Mogynn)» n siBnseTcs
AnNcumMnnnHon no BbIGOpy BapmaTMBHOW YacTu obpasoBaTernibHOWM nporpammbl. [Ons nayveHus
ANcuMnnMHbl TpebyeTca ocBoeHne kKypcoB «MaTematuka» u «BBegeHne B maTemaTtuyeckui
aHanua». [ucuunnuHa aBnseTcs npewecTByrowen onga KypcoB «MaTtemaTtnyeckum aHanumsy,
«Anrebpa u Teopus uncen», «Freometpusay, «Obwas n akcnepmmeHTanbHas dousnka» n ap.
Ycnosus peanusaumm  gucumnnuHbl ana nmy ¢ OB3  onpegenstotca 0cob6eHHOCTAMM
BOCNPUATMS y4yebHOM WHopMauuMnM u C Y4eTOM MHAMBMAOYANbHbIX MNCUXOU3NYECKNX
ocobeHHoCTeN.

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA Mo AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNnaHMpyeMbiMU pe3yfbTaTamMuM OCBOEHUs oGpa3oBaTeribHOW
nporpamMmbl (KOMNETEHUUAMU BbIMYCKHUKOB):

KomneTteHuus

MnaHnpyemble pe3ynbTaTbl 00y4yeHus
Kop, HasBaHue Py pesy y

3HaeT (umeeT npeacTaBrieHne): CBA3b TEOPETUYECKNX OCHOB U
TEXHOMNOrM4YeCcKMX NPUEMOB NIMHENHON anredpbl (MOHAMUS Mampuupbl,
onipedenumerns, NuHelHoU 3asucuMocmu, Hesasucumocmu u 6asuca
cucmeMbl 8EKMOPO08, BEKMOPHO20 rpocmpaHcmea, cucmemsi
TNUHeUHbIX ypasHeHuU, NUHelHo20 orlepamopa; Memodbl 8bI4UCEHUS
onpedenumenedl, peweHus CI1Y, Haxox0eHusi co6CcmeeHHbIX
3HayYeHul nuHeliHO20 orepamopa) ¢ cogepXxaHnem npenogasaemMbixX
y4ebHbIX NPELMETOB.

CBSI3b TEOPETUYECKMX OCHOB N TEXHOMOMMYECKNX NPUEMOB FNIMHENHON
anrebpbl ¢ cogepxaHueM npenogaBaeMbiX y4eOHbIX NpegMeToB;
yMmeerT:

CTaBUTb NO3HaBaTENbHbIE Lenu y4ebHOM AeaTenbHOCTY;
OCYLLECTBMATb CAMOKOHTPOIb 1 CAMOOLLEHKY CBOUX YYEBOHbIX
JOCTMKEHUN;

NPUMeHATb HaBblku BnageHusa VIKT, npoekTHOM 1 nccnegoBaTtenbCKom
0EeATeNbHOCTbIO B NPOLIECCE U3YYeHUs NMMHEHON anrebpsl;
NpUMeHsITb Hasblku BriageHnsa VKT, npoekTHoW 1 nccriegosaTenbCckom
OEeaTenbHOCTbIO B NpoLiecce peanuaauun obpasoBaTesfibHbIX
nporpaMmm obpasoBaTenbHoOM obnactn «MaTemaTuka m
MHdopMaTUKa;

OCYLLECTBMATb AEATENbHOCTb MO paspaboTaHHLIM NporpamMmmam
y4ebHbIX NpeaMeToB (MPUMEHSIMb OCHOBHbIE MeMOObI IUHEUHOU
aneebpbl K peweHuro 3aday WKOMbLHO20 Kypca MamemMamuKu);
Bnageet (MMeeT HaBbIKK):

ncecnenoBaTenbCKOM N MPOEKTHOW AeATENbHOCTY;
obuenonb3oBaTenbckon MKT-koMNeTeHTHOCTY;
obLeneparornyeckonnt MKT-koMNeTeHTHOCTU;
npegMmeTHo-negarorndyeckon MKT-koMneTeHTHOCTH.

FOTOBHOCTb peanu3oBbiBaTb
obpasoBarernbHble NPorpaMmbl
MK-1 no y4yebHbIM NpegmMeTam B

COOTBETCTBMU C TpeboBaHNAMHU
obpasoBaTternbHbIX CTaHAapToB




12. O6beM AUcCUUNUHbI B 3a4eTHbIX eanHuuax/vyac. — 4/144.
Popma NPOMEXYTOYHON aTTecTaLmmn dK3aMeH.

13. Buabl yue6HoM paboThbl

TpynoeMKocTb (Yachl)
Y Mo cemecTpam
Bug yuebHow paboTbl Bcero p
2 cem.
KoHTakTHas paboTa, B TOM 4YuChe:; 72 72
nekumu 36 36
npakTU4eckMe 3aHATUSA 36 36
CamoctodaTeneHas pabora 36 36
dopma NPOMEXYTOYHOM aTTecTaumnn 36 36
(3k3ameH — 36 yac.)

Utoro: 144 144

13.1. CopepxaHue AUCLUNIUHBI

HanmeHoBaHue pasgena

Ne n/n AMCLIUNANHbI CopepxaHve pasgena aMCunnimHbl
1. Jlekuum
1.1 MaTpuubl n onepaummn Hag Onepauun Hag m™aTpuuamm M WX CBOWCTBA. JMEMEHTapHble
HUMU npeobpa3oBaHnsi MaTpuLl.
1.2 BekTopHble NpocTpaHcTBa lMoHATNE BEKTOPHOro NPOCTPaHCTBa Hag NosieM, ero NpocTenne
csowcTtBa. NognpocTtpaHcTeo. Cymma nognpocTpaHCTB 1 npsaAMas
CyMMa NOoANpOCTPaHCTB. JINHeNHas 3aBMCMMOCTb U HE3aBUCUMOCTb
cuctem BekTopoB. OCHOBHbIE CBONCTBA NMHEWNHOW 3aBUCUMOCTW.
PaHr maTtpumupl. basuc n pasmepHOCTb BEKTOPHOrO MPOCTPaHCTBA.
M3omophr3M BEKTOPHBIX MPOCTPAHCTB.
1.3 CuncTeMbl NMNHENHbIX CucTtemMbl nnHeliHbIX ypaBHeHui (CI1Y): OCHOBHbIE NOHATMS.
ypaBHEeHUM PaBHocunbHocTb CJTY. OnemeHTapHble NnpeobpasoBanus CI1Y.

Teopema KpoHekepa-Kanennu. Pewenne CITY metogom Naycca.
OpHopogHas CJ1Y, eé pyHoameHTanbHas cMcTema peLleHni.

1.4 Onpegenvtenu n nx ceoncTea MepecTtaHoBku. NoacraHoBku. CBOMCTBa onpeaenuTenen.
PasnoxeHwne onpegenutenen no cTpoke unu ctonbuy. Ycnosue
BbIPOXXAEHHOCTM KBaapaTHOM maTpuupbl. Teopema 06
onpegenutene npovssegeHnsa. MuHopsl 1 anrebpaundeckmne
AononHeHus. BeluncneHve paHra matpuvbl METOAOM
okanmMmnsawmnx mmHopos. Pewenune CITY metogom Kpamepa.

1.5 JInHeliHble npeobpa3oBaHua | MoHATHME NUHERHOro Npeobpa3oBaHKsa U ero NpocTenLne CBONCTBA.
nX CBOMCTBA 3annck NuHerHoro npeobpa3oBaHusa (onepaTopa) B KOOpAMHATAX.
MaTpuua nuHenHoro onepartopa. HaxoxaeHue koopanHaT obpasa
BeKTOpa Npu NuHeHoM npeobpasoBaHun. CBA3b MexXay
KoopAuHaTamu BeKTopa npu nepexoge ot ogHoro 6asuca k
apyromy. O6paTuMocTb MaTpuupbl Nnepexoaa oT ogHoro 6asuca K
apyromy. CBsidb Mexay maTpuLammn NMHenHoro npeobpasoBaHns B
pa3nuyHbix 6a3ncax. Onepaumm Hag NMHENHBIMU
npeobpasoBaHnsaMn. PaHr n gedekt NnMHernHoro oneparopa.
MHBapmaHTHble noanpocTpaHcTBa. COOCTBEHHbIE 3HAYEHMSA U
CcOBCTBEHHbIE BEKTOPbI JIMHENHBIX ONEPaTOPOB.

2. MpaKkTn4yeckmne 3aHATUA

2.1 MaTpuubl 1 onepauuu Hag Onepauun Hag maTpyuamMm M MX CBOWCTBA. JJIEMEHTapHble
HUMU npeobpa3oBaHnsa MaTpu,.
2.2 BekTopHble NnpocTpaHcTBa MoanpocTtpaHcTBo. NpsamMas cymma noanpocTpaHCTB. JIuHenHas

3aBNCNMOCTb N HE3ABUCUMOCTb CUCTEM BEKTOPOB. Panr maTpuubl.
basuc n Pa3MEPHOCTb BEKTOPHOIo NpoCTpaHCTBa.

2.3 CuncTeMbl NIMHENHbIX PeweHune CJTY metogom Maycca. ViccneposaHue CJTY.
ypaBHeHui OpHopogHas CJ1Y, eé dyHOameHTanbHas cuctema peLleHui.

2.4 Onpegenvtenn n nx cBoMCTBa MepecTtaHoBku. MogctaHoBkn. CBONCTBaA onpeaenuTenen.
PasnoxeHne onpegenutener No cTpoke unu crtonéuy. MuHops! u




anrebpaunyeckre gonorHeHus. BeluncneHne paHra Matpuubl
METO40M OKaMMISAIOLLMX MUHOPOB. HaxoxaeHne obpaTHOM
MaTpuLbl C MOMOLLbI0 anrebpanyeckux gononHeHun. Pewenune CJITY
meTogom Kpamepa.

25 JInHenHble npeobpasoBaHna n | MNMoHATUE NUHEeNHOro npeobpa3oBaHMs U ero NpocTenLlne CBOMNCTBA.
NX CBOMCTBA MaTpuua nnHenHoro onepatopa. HaxoxaeHue koopamHat obpasa
BEKTOpa npv nNuHerHoMm npeobpasoaHun. CBA3b Mexay
KoopauHaTamu BeKTopa npu nepexoae ot ogHoro 6asuca kK
apyromy. CBsidb Mexay MmaTpuLaMmmn NMMHenHoro npeobpasoBaHns B
pasnnyHbix 6asncax. Onepaumm Hag NMHENHbLIMA
npeobpasoBannsaMn. PaHr n gedekT NMHenHoro oneparopa.
CobcTBEHHbIE 3HAYEHNs1 U COBCTBEHHbIE BEKTOPLI JIMHENHBIX
onepaTopoB.

13.2. Tembl (pasaenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNA

Bugpl 3aHaTUN (4acoB)
Ne HanmeHoBaHue TeMbl
CamocTtosTenbHas
n/n (pasgena) gucuunnmHel Jlexummn | MpakTnyeckme | JlaGopaTopHble paBora Bcero
1 MaTpuubl n onepaumm Hag 6 6 0 6 18
HUMU
2. | BekTopHble npocTpaHcTBa 6 6 0 6 18
3. | CucTeMbl IMHENHbBIX YPaBHEHWI 8 8 0 8 24
4. | OnpegenuTenn n nx CBoMCTBa 8 8 0 8 24
5 ﬂMHeMI—JbIe npeobpasoBaHus u 8 8 0 8 o4
NX CBOWCTBA
6. | Ok3ameH 36
WToro: 36 | 36 | 0 | 36 144

14. MeToan4yeckue ykazaHMAa Ans ody4aroWmnXca No 0OCBOEHUIO AUCLUMNIIUHDI

Mpuctynas K mM3yvyeHuio yy4yebHOW OUCUMMIMHBI, UernecoobpasHo O3HAKOMUTLCHA C y4ebHoW
nporpaMmmon ANCUMNINHBI, 3NEKTPOHHbLIN BapnaHT KOTOPOW pa3MeLLéH Ha cante b BI'Y.
3HaHMe OCHOBHbIX MOJSIOXEHUN, OTPaXeHHbIX B paboyen nporpamMmme AUCLMUNIIUHBI, NOMOXET
oby4aloLWmnmMca OpMeEHTUPOBATLCA B M3yd4aeMOM Kypce, OCO3HaBaTb MECTO U poflb U3yyaeMomn
ANCUMNIMHBI B NOArOoTOBKEe OyayLlero BbIMyCKHWKA, CTPOUTb CBOK paboTy B COOTBETCTBUM C
TpeboBaHNAMM, 3aN0XKEHHLIMU B MporpamMme.

OCHOBHbIMM (hopMaMM KOHTaKTHOW paboTbl NO ANCLMNIIMHE SABMSIOTCS NEKUUN U NpakTudeckue
3aHATUSA, MNOoceLleHne KoTopbix 06s3aTenbHO Ans BCeX CTyAeHTOB (Kpome CTyOeHTOB,
oby4aroLmxca No NHAMBMAYanbHOMY NnaHy).

MoaroToBKa K NpakTUYECKUM 3aHATUSIM BeLEeTCA Ha OCHOBE MSaHOB NPaKTUYECKUX 3aHATUN. B
Xo4e MOAroTOBKM K MPaKTUYECKUM 3aHATUAM HeoOXOAMMO W3y4uTb B COOTBETCTBUM C
BOMpocaMn [Ons MOBTOPEHUSA KOHCMEKTbl NEKUWW, OCHOBHYIO NuMTepaTypy, O3HAKOMUTLCS C
AOononHuTenbHoW nutepatypon. Kpome Toro, cneayet noBTOPUTbL Matepuan nekunn, oTBeTUTb
Ha KOHTPOJSibHbIE BOMPOCHI, U3y4nTb 0bpasubl peleHus 3agad, BbINOSHUTL YrpaXKHeHUs (ecnu
Takme npeaycMoTpEHbI).

Mpn nogrotoBke K MPOMEXYTOYHOW aTTecTauunm HeobxoguMmMo NOBTOPUTbL MNPONOEHHLIN
mMaTepuan B COOTBETCTBUM C y4ebHOW nporpammon, NPUMEPHbIM MNepeyHeM BOMPOCOB,
BbIHOCSLLMXCA Ha 9Kk3aMeH. PekomeHayeTcsi UCMonb30BaTbh KOHCMEKTbl NIEKUMA U UCTOYHUKN,
rnepeyncrneHHble B CNMCKe nuTepaTypbl B paboyen nporpaMmme AUCLMNIIMHLI, @ Takke pecypchbl
3NEKTPOHHO-OMBNNOTEYHBIX CUCTEM.

Ana [gocTmxkeHna nnaHupyemblX pesynbTatoB 0Oy4YeHWss WUCNONb3yHTCA MHTEPaKTUBHbIE
neKunn, rpynnoBble OUCKYCCUKM, aHann3 UMMTaUNoOHHbIX MoLENeN.




15. lNepeyeHb OCHOBHOM W [OOMNOJSIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHeET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMIIUHbI

a) oCHOBHas nuTepartypa:

Ne n/n McTOYHNK
1 OkyHes J1.4. Bbiclwasg anre6pa: y4eb.- CI16: Jlanb, 2009
> dappees [0.K., ComuHckuin U.C. 3agaum no Bbicwen anredpe: y4eb. noc. ons By3os.- Cl16:
JlaHb, 2008

6) AononHuTenbHaa nuTeparypa:

Ne n/n McTouHUK

TyraH6aes, A.A. JluHenHas anrebpa: yyebHoe nocobue / A.A. TyranH6aes. - M.: ®dnunTa, 2012. -
3 74 c. - ISBN 9785976514072; To e [OneKkTpoHHbIN pecypc]. —

URL.: http:/biblioclub.ru/index.php?page=book&id=115141 (15.06.2016).

AnekceeBa, T./. PykoBoacTBo Kk pelueHuto 3agad no anrebpe (JinHenHaa anrebpa)
[OnekTpoHHbI pecypc): ydebHoe nocobue ans us. maT. cneumnansHocTen nes. By3os/

T.U. AnekceeBa. - bopucornebck: QY BIMO "BI'MN", 2009. 3arn. ¢ TUTYN. 3KpaHa. - QNEKTPOH.
Bepcus ned. nybnvkaumm ISBN 978-5-85897-449-9.

B) MHOPMAaLMOHHbIE 3NEKTPOHHO-0Bpa3oBaTenbHble pecypchbi:

Ne n/n McTOYHUK

BoHaapeHko, KO.B.JlnHeliHas anrebpa. MaTtpuubl. CUcTEMbl NMMHENHbIX YpaBHEHWI
[BnekTpoHHBIN pecypc] : y4ebHoe nocobuve ans By30B : [418 NPOBEAEHUsT 3aHATUN MO Kypcy
nuHeHon anrebpsol : ansa HanpaeneHnst 080700 - busHec-uHdopmatmkal / KO.B. BoHaapeHko,
K.B.YyanHoBa; BopoHex. roc. yH-T .— OneKkTpoH. TeKCToBble AaH. — BopoHex : M3gaTenbcko-
nonurpadun4eckuin LeHTp BopoHexckoro rocygapctBeHHoro yHnsepeuteta, 2013 .—3arn. ¢
TMTYN. 3KkpaHa .— CeoboaHbIn AocTyn u3 nHtpacety BI'Y .— TekctoBbin pann .—Windows
2000 ; Adobe Acrobat Reader .— URL: http://www.lib.vsu.ru/elib/texts/method/vsu/m13-103.pdf
(22.06.2018).

Baxutos, P.X. ®yHoameHTanbHasi 1 KomnbloTepHas anrebpa [OneKkTpoHHbIN pecypc] : y4ebHo-
mMeToamyeckoe nocobue Ans By3oB : [and cTyd. 1 K.OHEB.OTA-HUAMAK. KOMNbIOTEP. HayK, ANns
HanpaeneHus 010200 - MaTtematuka 1 koMmnbtoTep. Hayku]. Y. 3. Anrebpa MHoro4neHos /
P.X.BaxuTos, E.B.BaxutoBa; BopoHex. roc. yH-T .— ONEKTPOH. TEKCTOBbIE AaH. — BopoHex :
M3paTenbcko-nonurpadumyecknii LeHTp BOpoHEXCKOro rocyaapcTBeHHOro yHmsepcuteTa, 2012
.—3arn. ¢ TuTyn. akpaHa .— CBoboaHbIN gocTyn n3 nHTpaceTtn BI'Y .— TekctoBbii hann .—
Windows 2000 ; Adobe Acrobat Reader .—
URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m12-207.pdf (22.06.2018).

16. MNMepeyeHb y4ebHO-MeTOANYECKOrO 0b6ecneYyeHns ANs CaMOCTOATENIbHOU paboThbl
Ne n/n MICTOYHMK

MpoTtacos, t0.M. JluHenHasa anrebpa n aHanuTu4eckas reometpus. Kypc nekuun ans CTyaeHToB
3ao04Horo otaeneHus / KO.M. MpoTacos. - M. : ®nuHTa, 2012. - 168 c. - ISBN 9785976509566 ;
To xe [OnekTpoHHbIN pecypc). - URL:http:/biblioclub.ru/index.php?page=book&id=115117
(22.06.2018).

JInHenHasa anrebpa ¢ anemeHTamMmun aHanuMTnyeckon reomeTpun. NpakTnkym : y4ebHo-
MeToamyeckoe nocobue ans By3oB. Y. 1/ BopoHex. roc. yH-T; cocT. T.B. PyayeHko .— BopoHex
: JION Bry, 2006 .— 50 c. : un. —Bbubnworp.: ¢.49-50 .—

<URL: http://www.lib.vsu.ru/elib/texts/method/vsu/may07167.pdf> (22.06.2018).

17. WHdOpMaLMOHHbIE TEXHOMOrMu, Uucnosfnb3yemMble AN peanusauum y4yebHoWM
AVUCLIMNIINHBbI, BKIIOYaA nporpaMmmMHoe obecneyeHne, MHGOPMaALMOHHO-CNPABOYHbIE
cucteMbl U npodeccnoHanbHble 6a3bl AaHHbIX

nporpammHoe obecneyveHue:

-Win10 (unn WinXP, Win7), OfficeProPlus 2010

—6pay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint


http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fbiblioclub.ru%252Findex.php%253Fpage%253Dbook%2526id%253D115141%26ts%3D1453656288%26uid%3D5356533691444142764&sign=a64e69ec32d6394b09215a3180de0dd7&keyno=1
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=17453&TERM=%D0%91%D0%BE%D0%BD%D0%B4%D0%B0%D1%80%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%AE%D0%BB%D0%B8%D1%8F%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m13-103.pdf
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=17453&TERM=%D0%92%D0%B0%D1%85%D0%B8%D1%82%D0%BE%D0%B2,%20%D0%A0.%D0%A5.%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m12-207.pdf
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fbiblioclub.ru%252Findex.php%253Fpage%253Dbook%2526id%253D115117%26ts%3D1453658474%26uid%3D5356533691444142764&sign=e98b8cf5d872372e7435313f1cda56aa&keyno=1
http://www.lib.vsu.ru/elib/texts/method/vsu/may07167.pdf

—Adobe Flash Player

MH(OPMaLMOHHO-CNPaBOYHbIe CUCTEMbI U NpodecCUoHanbHble 6a3bl JaHHbIX:
—®epnepanbHbii noptan Poccuiickoe obpasoBaHue — hitp://www.edu.ru/;

—WHdopmaumoHHas cuctema «EnunHoe OKHO  gocTyna K  obpasoBaTenbHbIM
pecypcam» http://window.edu.ru/;

—®depnepanbHbii LEHTP MHOPMaLMOHHO-06pa3oBaTenbHbIX pecypcoB — http://fcior.edu.ru;
—Jlekuun  Begywmx npenogasaTenen By3oB Poccum B cBobogHoM  goctyne —
https://www.lektorium.tv/;

—3OnNeKTpoHHO-6nbnuoTeyHaa  cuctema  «YHuBepcuteTckas  Gubnuoteka  online»  —
http://biblioclub.ru/.

18. MaTepnanbHoO-TeXHUYECKOe obecneyeHme AUCLUNIINHDI:
MynbTumeguinHoe obopyaoBaHue (MPOeKTop, HOYTOYK UK CTauMOHaPHbIN KOMMbIOTEP, SKPaH).

19. ®oHA OLEeHOYHbIX CPEeACTB:

19.1. [lepeyeHb KOMNETEHUUIN C yKazaHUeM 3TanoB (hOPMUPOBAHUA U NNTAHUPYEMbIX pe3ynbTaToB

06y4yeHuns
Kog n MnaHnpyemble pe3ynbTaTtbl 00y4eHus OT1anbl opMmnpoBaHms
coaepxaHue (nokasaTenu JOCTMXKEHUSA 3a4aHHOIO KoMneTeHLmMM (pasaensi o0C*
KOMneTeHuun YPOBHSI OCBOEHUSI KOMMETEHLIMM (TemMbl) gUCLUMNAHBI UK (cpencTtBa
(vnn ee yactn) nocpeacTBoM (oOpPMUPOBAHMS 3HAHUIA, MOoZyns n nx OLeHVBaHWs)
YMEHWI, HaBbIKOB) HaVMEHOBaHWE)

3HaTb:
CBSI3b TEOPETUYECKMX OCHOB U
TEXHONOrMYeCKMX NPUEMOB NMHENHOMN
anrebpbl (MOHIMUS Mampuupbl,
onpedenumerisi, TUHEUHOU MaTpuubl n onepaumm
3asucumocmu, Hesagucumocmu u HaJ HUMK MaTtemaTnyeckme
ba3suca cucmembl 8eKMOPOS, BekTopHble OVKTaHTbI
B8EKMOPHOZ0 pocmpaHcmea, npocTpaHcTBa KoHTponbHas
cucmemsbl NNUHeUHbIX ypagHeHUU, Cucrembl NUHENHbIX paboTta Ne 2
JuHeliHo2o orniepamopa; Memoobl ypaBHEeHUN
8blquceHus1 onpedenumerned, Onpepgenutenn n nx KoHTponbHas
peweHusi CJ1Y, HaxoxdeHus CBOWNCTBA pabota Ne 3
€cobCcmeeHHbIX 3Ha4YeHUU fTUHelUHOo20 JInHewHbIe

MK-1: ornepamopa) C CogepXxaHmem npeobpasoBaHns U UX

FOTOBHOCTb npenogasaembix y4ebHbIX NpeaMeToB. | CBONCTBA

PeannsoBbIBaTb | cpqs teopeTMUECKIX OCHOB 1

0bpasoBaTeNbHbIe | rexi0normueckMX MPUEMOB NMHEIHON

nporpammsl no anrebpbl ¢ cogepxaHuem

y4ebHbIM

npenogaBaembix y4ebHbIX NPegMETOB.
YmeTb:
CTaBUTb No3HaBaTerbHble Lenn

npegmMeTam B
COOTBETCTBUN C

TpeboBaHNAMU .
P y4ebHON OesaATenbHOCTY;

obpasoBaTtenbHbIX OCYLLECTBISTE CAMOKOHTPOMb 1 KomnnekTbl

cTaHgapToB MaTtpuubl 1 onepaunmn 3agaHun ons
CAMOOLIGHKY CBOMX y4EOHBIX Hag HUMNK CaMOCTOSTENbHbIX

OCTUXKEHUN;
A BekTopHble N KOHTPOJIbHbIX
NPUMEHSATb HaBblku BnageHus VKT, NPOCTPaHCTBA pa6ot
NPOEKTHOWN N UccreaoBaTenbCKOn CUCTEMBI NUHEHBIX
OeATenbHOCTbIO B NpoLecce U3ydyeHus .
NVHEIHOW anreBpbi; ypaBHeHUN Komnnekr
’ Onpegenutenu n nx MHONBMAYAIbHbIX

NPUMEHSATb HaBblku BnageHus VKT, CcBOWCTRA 3anaHmit
NPOEKTHOW N uccreaoBaTenbCKon NAHENHbIe
AEATENBHOCTBIO B npouecce npeobpasoBaHns U X KomnnekT 3agad
peanusauun obpasoBaTernbHbIX CBOWCTBA (NOBbILLEHHOI
nporpaMmm obpasoBaTenbHok 06nacTu CHIOKHOCTI)

«MaTematuka n nHcdopmaTukay;
OCYLLECTBMATbL AEATENbHOCTb MO
pa3paboTaHHbIM NporpaMmmam y4ebHbIX



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/

npeamMeToB (MPUMEHSIMb OCHO8HbIE
MemoOs! nuHelHoU anzebpsbi K
peweHuro 3aday WKObHO20 Kypca
mMamemamuku).
MaTpuubl 1 onepaunn
Bnapeet (MMeeT HaBbIKK): Hag HUMUK
nccrneaoBaTenbCKon U NPOEKTHON BekTopHble
AEeATENIbHOCTH; npocTpaHcTBa Komnnekrbl
obuenonb3oBaTensckon NKT- CuncteMbl NNHENHbIX 3apaHun ong
KOMMNETEHTHOCTY; ypaBHeHUi CaMOCTOSITENbHbIX
obwenenarornyeckon UKT- Onpegenutenu n nx N KOHTPOJTbHbIX
KOMMETEHTHOCTU; CBOKCTBA paboT
npeamMeTHo-neaarornyeckon NKT- InHenHble
KOMMETEHTHOCTN. npeobpasoBaHns U UX
CBOWCTBA
n Bonpochbl k
pomMexyTouyHas aTTectauus — 3K3amMeH
3K3aMeHy

19.2 OnucaHne KpuTepueB M WKanbl OLeHUBAHUA KOMMNeTeHUuMn (pe3yrnbTaToB OOy4eHusA) npu
NPOMEXYTOYHOM aTTecTauum

[na oueHnBaHUA pe3ynbTaToB 0O6y4YEeHUS Ha 9K3aMeHe MUCMOSb3YTCA creaylowmne nokasarenu
(8YHbI n3 19.1):

1) 3HaHue y4ebHOro matepuarna v BnageHue nNoHATUMHbLIM annapaTomM NMHenHon anrebpsl;

2) yMeHMe CBsA3biBaTb TEOPUIO C MPAKTUKOMN;

3) yMeHune nnniocTpnpoBaTb OTBET NpuMepamMu, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
4) yMeHne nNpuMeHsTb TeopeTUYeckme 3HaHUS ONA pelleHnsa npakTuyeckux 3agad B obnactu
NHenHon anrebpsbl, pewaTb TUNOBbIE pacYETHbIE 3a4a4uu.

Ana oueHuBaHWa pesynbTatoB OOYy4YeHWs Ha 3Kk3ameHe ucnonb3yeTtcs 4-6annbHas Lwkana:
KOTIIMYHO», «XOPOLUOY», «YAOBNETBOPUTENBHOY», KHEYLOBNETBOPUTENBHOY.

CooTHOLWEeHME nokasaTenen, KpUTEPUEB W LLKanbl OLEHMBAHUS pe3ynbTaToB 00yYeHus.
YpoBeHb
cchopmmpoBaH LLikana oueHoK
HOCTU
KOMMeTeHunin

Kputepun oueHMBaHNs: kKOMNeTEHLNI

Obyyarowuticss 8 nonHoU Mepe ernadeem rnOHAMUUHbLIM arrnapamom
JuHeUliHoU aneebpsbl, criocobeH unncmpuposams omeem
npumepamu, hakmamu, daHHbIMU Hay4YHbIX uccriedogaHul, lNosbiweHHbIl
MPUMEHSMb MeopemuYecKue 3HaHUs1 011 peweHUsT murosbix ypOoBeHb
pacyémHbix 3aday u rnpakmudyeckux 3adaHuli 6osiee 8bICOKO20 YPOBHS
crioxHocmu 8 obriacmu fiuHeUHoU aneebpsbl.

Obyyarowutics enadeem rnoHAMUUHbIM annapamom JIUHeUHoU
arneebpsbi, criocobeH unmnocmpuposams omeem rpumepamu,
hakmamu, MPUMEHSIMb Meopemuy4yecKue 3HaHus rnpu peweHuu ba3osnbili
murnoebix pacyémHbix 3aday, 0ornyckaem He3Ha4YuUmesibHbIe OWUbKU YpPO8EHb
npu peweHuu rnpakmu4Yeckux 3adaHuli 6osiee 8bICOKO20 YPOBHS
crnoxHocmu e obriacmu riuHelHoU anaebpsi.

Obyyarowutics enadeem yacmu4Ho meopemuyeckuMu ocHogamu
JNluHeUliHoU aneebpbl, hpasmeHmapHO criocobeH unnocmpuposamse
omeem ripumepamu, hakmamu, 8 pside criyqHaes 3ampyoHsemcs
MPUMEHAMb MeopemuYecKue 3HaHUs rpu peweHuu murnosbix
pacyémHbix 3aday, He eceada crocobeH pelwums rpakmuyeckKue
3adaHusi 6oriee 8bICOKO20 YPOBHS COXHOCMU 8 obriacmu fIuHelHoU
aneebpnl.

Omeem Ha KOHMPOIIbHO-U3MepPUMebHbIU Mamepuars He
coomeemcmeayem ritobbiM mpem U3 NepeyuUcieHHbIX nokasamersed.
Obyyarowuticss deMoHCMpUpPyem ompbI8OYHbIE, hpacMeHMapHbIe Heydosnemesopu-
3HaHusi, dorlyckaem 2pybbie owubKu rMpu peweHuU muroebix mesibHO
pac4yémHbix 3aday 1ubo He umeem ripedcmassieHus o criocobe ux
PEWEHUs.

Omnu4Ho

Xopowo

lNopoeosnili Ydoenemeopu-
ypOo8eHb meJibHO




19.3 TunoBble KOHTPONbHbIE 3aAaHMA WU WHble MaTepuanbl, Heob6xogumble AnNA
OLEHKN 3HaHUW, YMEHWMN, HAaBbLIKOB U (MNK) onbiTa AEATENbHOCTU, XapaKTepusyrowme
aTanbl (opMMpPOBaHUA KOMMNETEHUUMA B NpoLecce OCBOEHUA obpasoBaTenbHOMN
nporpaMmmbi

19.3.1 NepeyeHb BONPOCOB K 3K3aMEHY:

1. JlHenHasa 3aBUCMMOCTb (HE3aBUCMMOCTb) BEKTOPOB NIMHENHOIO NpocTpaHcTBa. KoHeYHOMEpHbIe

N 6eCKOHEYHOMEPHbLIE NMHENHbIE NPOCTpaHCcTBa. basuc.

Onpepenutenu kBagpaTHon maTtpuubl. CBONCTBa onpegenurenen.

JInHelrHble NpocTpaHCTBa, NpMMepbl. AKCMOMbI JIMHEMHOIO NPOCTPaHCTBA. QfeMeHTapHbIe

CneacTBMS U3 aKCMOM NIMHEHOIO NPOCTPaHCTBA.

4. PelleHne MaTpuyHbIX YpaBHEHUI. PelleHne cuctem NMMHENHbIX YpaBHEHNA MaTPUYHBIM
cnocobom.

5. 3nemeHTapHble npeobpa3oBaHMa MaTpul. ANropuT™M NpUBEAEHUS MaTpuLbl K CTyneH4YaTomy
BMAY.

6. PasnoxeHue onpegenurtenen no ctpoke n ctonbuy. Belumcnenve onpeaenutenen n-ro
nopsiaka. Ycnosue BblpOXAEHHOCTU KBagpaTHOW MaTpuubl.

7. OCHOBHbIE CBOWCTBA IMHENHOW 3aBMCUMOCTU BEKTOPOB NIMHENHOIO NPOCTPaHCTRa.
MoanpocTpaHcTBa NIMHEMHOrO NPOCTPaHCTBA.

8. MwuHopbl 1 anrebpaunyeckue gononHeHus. BeluncneHune paHra MmaTpuubl METOLOM OKaNMIISIOLLINX
MWUHOpPOB.

9. YMHOXeHue maTpuy u ux ceorctea. CTeneHb MaTpuubl. TpaHCNoHUMpOBaHHas MaTtpuua.

10. PewweHune cuctem nuHenHbIX ypaBsHeHUn metogomM Kpamepa. CBegeHune cuctem NMHENHbIX
YPaBHEHMWI K KpaMEPOBCKOW CUCTEME.

11. JluHenHble onepauun Hag MaTpyuamMm U X CBOMCTBA.

12. NiccnepgoBaHue cucteM nuHerHbIX ypaBHeHn. Teopema KpoHekepa-Kanennu. PelleHne cuctem
NUHENHbIX YpaBHEHU MeTogoM [aycca.

13. MaTtpuupl, nx pasamepHocTb. MaTpuupbl cneumanbHOro HasHavYeHus.

14. OnemeHTapHble npeobpa3oBaHnst CUCTEM NNHENHbIX YpaBHeHM. MeTtog Maycca.

15. HaxoxaeHne obpaTHOM MaTpuLbl C MOMOLLIbIO anrebpanyecknx 4ONONHEHUNA.

16. CMcTEeMbI NIMHENHbIX YPaBHEHWU, OCHOBHbIE NOHATUSA. PaBHOCUMITbHOCTb CUCTEM FNIMHENHBIX
YpaBHEHWIA.

17. HaxoxaeHne obpaTHOM MaTpuLbl METOAOM 3feMEHTapPHbIX Npeobpa3oBaHNii.

18. OgHopoaHasi cuctema NMHENHbIX ypaBHEHUN, ee PyHAaMeHTanbHas cMcteMa peLueHun.

19. PaHr matpuubl. HaxoxaeHue paHra n 6asmuca cucteMbl BEKTOPOB. MI30MOpdun3m NIMHENHbIX
NPOCTPaHCTB.

w

19.3.2 MNepeyeHb NnpakTUYECKUX 3aA4aHUN (NpUMepbl)
Tema 1. Mampuuysb! u onepayuu Had HUMU

B AP aAHT T
B T= Y b= 1=t
BbluncnuTb nponsseaeHnsa matpuL:
PENEAS VA
AxB=1(3-41].[125]; Cx[]= :
5_53 132 5 1 4 -3 5 4 30
—-16—-11-15 14 22 2 9 8
3apaHue 2.
MpuBeCTN MaTpuLbl K CTyNneH4yaTomy BuaYy:
1 0 4 -1 3 2 4 4 5 2
2 1 11 2 7 5 9 8 9 3
11 4 56 5)\5 3 7 9 4 3
2 —1 5 -6 6 5 7 5—-5-3

3apaHue 3.
Hantn A*B - B*A

2 3-1 121
A=[-1 1 0); B=(012
1 2-1 311



Tema 2. BekmopHbie npocmpaHcmea
BapuaHT 1
3apanve 1. Hantu nuHenHyo kombuHaumio 3a, +2a,—a, CnenyoLmnx BEKTOPOB:

a, = (1;2;3;—2),a2 = (— 1;1;4;5), a, = (—5;3;6;2). .
3apnaHuve 2. PewunTb ypaBHeHne 3a, —4x =5a,. Bektopsl a,,a, B3ATb U3 NpeabiayLLero 3agaHus.

3aganue 3. BbIicHUTb, SBRSOTCA N crneayrowme BEKTOpbl MMHENHO HE3aBUCUMbIMU
a, =(5:4:3,1)a,= (3;:-1:2,2),a, =(8:1:3,2)

3apaHue 4.
e, =(2:4:3:2),
e,=(4:2;2:8),
BbISsICHUTB, ABNSeTCA N CUCTEMbI BEKTOPOB 6asncom npoctpaHcTea R* . Haiitn
ey =(4:587),
e, =(6:7;5;3)

KoopAuHaTbl BekTopa b= (18;24;13;6) B aTOM 6Gasuce.

Tema 3. Cucmembi nuHelUHbIX ypasHeHUl
BapuaHT 1
3x,+2x,+x, =5,
3apaHve 1. PewnTb cuctemy ypaBHeHuU metogom [aycca X, +x,—x, =0,
4x, —x, +5x, =3.
3apaHve 2. Hantu cdyHaaMmeHTanbHy0 CUCTEMY PeLLIEeHUA U 3anucaTb CTPYKTYpY obLuero pelueHus
X, +2x, +4x, -3x, =0,
3x, +5x, +6x; —4x, =0,
4x, +5x, —2x, +3x, =0,
3x, +8x, +24x, —19x, =0;
1 2
3apaHve 3. Hantu maTtpuuy, obpaTtHyto gaHHon A=|, |
13
3apaHue 4. PewunTb maTpuyHoe ypasHeHne X-A+2-X=B+ C- X,

el elo o

Tema 4. Onpedenumenu u ux ceolicmea

—_— ) =

BapuaHT 1
3apaHue 1.
2 -13 0
4 1 2 -1
-3 0 4 1
BblumcnnTe onpegenutens ({1 o 3
3apaHue 2. [laHa maTpuua A. [lokaxxuTte, 4TO OHa nmeeT oBpaTHYo, N HanauTe ee C NOMOLLbIO
7 -8 4
anrebpan4ecknx gONOSTHEHUN A=l3 1 -2
6 -5 1
3apaHue 3. BbluncnuTb paHr MaTpuLbl METOA0M OKaNMASAOLWNX MUHOPOB
1 35 0
2 4 11 1
36 123

3apaHuve 4.



2x, +x,+x, =17,

3x, —x, +2x; —x, =13,

[okaxunTte, 4TO cnctema nMveeT eguHCTBEeHHOE peLleHune. HewnssecTHoOE X3

6x, +4x, —x, +3x, =9,
X, =X, +2x;—x, =7.

HanaunTe no goopmyne Kpamepa. PewmnTte cuctemy metogom lMaycca.

Tema 5. JluHeliHble Nnpeobpa3oeaHus u onepayuu Had HUMU
BapuaHT 1

3agaHuve 1. B gBymepHOM BEKTOPHOM NpocTpaHcTBe ¢ 6a3ncom (el,ez) oTobpaxeHve ¢ nepesoanT
nobown BEKTOp € koopAnHaTaMmu (x; y) B BEKTOP C KoopAuHaTtamu (3x— 2y;2x+ y). YcTaHoBuUTb,

ABNAOTCH N1 3TO OTOOpakeHne nNMHenHbIM onepaTtopoM. Ecnu ga, To HanTn maTpuly NMHENHOIO
oneparopa B cTaHgapTHoOM Ga3suce.
3agaHve 2. Hantm matpuuy nuHenHoro oneparopa, nepesosLLero BeKtopsl b,,b,,b, COOTBETCTBEHHO

B BEKTOPbI @,,a,,a,, OTHOCUTENbLHO CTaHaapTHoro 6asunca €5 €;, d -

a, =1:21), a, =(2:3;3), a, = (3;7:1). b, = (3:1;4), b, = (5:2;1).6 = (1;-6).

BapuaHT 2

3agaHuve 1. BoisicHuTb, ByaeT nu NnnMHeErHbIM onepaTopom oTobpaxeHne ¢ NpocTpaHcTBa R’ B cebs,
ecnm ans nio6oro Bektopa x = (x,,x,,x;) € R® BoinonHsaetcs: ¢(x) = (x, +2x;,2x, + x;, X, +2x, ). Ecrn
Aa, ToO HanTU MaTpuly NMHENHOro onepaTtopa B CTaH4apTHOM Basuce.

3apaHue 2. [uHelHoe oTobpaxeHue ¢ npoctpaHcTea V2 B 6asunce a, = (2;1), a, = (1;1) nMeeT maTpuly

A:(3 5). Hamtu matpuuy Toro e otobpaxenus B 6asuce b, =(5;2), b, =(1;0).

2 3
19.3.3 TecTOoBbI€e 3agaHuA
He npegycmoTpeHbl
19.3.4 MNepeyeHb 3ag4aHNM ANA KOHTPOJbHbIX paboTt
BapuaHT 1

Tema AnreGpanyeckue CTPyKTypbl

3apanve 1. OnpegennTtb, Kakon anrebpanyeckon CTPYKTYpPOW SABNSETCS MHOXECTBO A:{z" neZ} no

onepawmm 0BbIYHOIO YMHOXEHUS.
Tema AnreGpanyeckue CTPyKTypbl
3apaHue 2. BbidcHuTtb, 6yayt nu romomopdHbl anrebpbl <Z,+> " <2Z,+>, ecnn oTobpaxkeHune

@:Z — 2Z 3a0aHo Mo cneaytoliemy npasuny: (Vx € Z) go(x) =2x.

Tema AnreGpanyeckue CTPyKTypbl
3apanue 3. Micnonb3ys TPMroHOMETPUYECKY0 (hOPMY KOMMIIEKCHOrO Ynucna, BblYUCINTD:

a)l=i3)-"3 +i). 6) ace sHauenns 4/~ 4 1 M30Gpa3UTL UX reoMeTPMYECKIA.

1+i
Tema Cuctembl NMHENHbIX ypaBHEHUN

1 2 -1
3afaHue 4. Bolumcruts f(A),€CM A=| 0 1| 3| f(x)=x —2x+7-
-1 1 2

Tema Cuctembl NMIMHENHbIX ypaBHEHUN
3apaHue 5. VccnegoBaTtb cMCTEMY Ha COBMECTHOCTb M HANTU €€ pelueHns metogom faycca:
4x, —3x, +2x, —x, =8,
3x,—2x, +x,-3x, =17,
2x, —x, —5x, =6,
5x, —3x, +x; —8x, =1.

Tema BekTopHble npocTpaHCTBA



3apaHve 6. YCTaHOBUTb, NVHENHO 3aBuCMMa nnm HeT cuctema BEKTOPOB
a, = (1; 2;3), a, = (1;—2; 3), a, = (1; 2;—3) B COOTBETCTBYHLLEM apudPMETUYECKOM MPOCTPaHCTBE Haf
nonem Q.
Tema CucteMbl NMHEMHbIX ypaBHEHUN
3apaHve 7.
Hantn obLiee n kakoe-nnbo YacTHoe peLleHne CUCTEMbl YpaBHEHUN:

=3x, +4x,—x, =1,

X, —3x, +2x, +3x, =2,

=3x, +2x, —11x, = 4.
Tema Cucrembl NMHENHbIX ypaBHEHUN
3agaHue 8. BbluMcnuTb onpeaennTens:

1 2 3 4
2 1 -4 3|
3 -4 -1 -2
4 3 2 -1

19.3.5 Tembl KypcoBbIX paboT
He npeaycmoTpeHbl

19.3.6 Tembl pechepatoB
He npeaycmoTpeHbl

19.3.7 NepeyeHb BONPOCOB K MaTeMaTU4eCKMM ANKTaHTaM (NpumMepbl)

MaTeMaTUYECKUMM OUKTAHT L. e e e e et e e
MaTpuubl, X pasamepsbl.

MaTpuupbl cneumansHOro HasHavYeHus.

JInHenHblE ONepauun Hag maTpuLamu.

CeowicTBa NMHENHbIX onepauun Hag MaTpulamMu.

YMHOXeHne matpuu.

CeowcTBa onepaunm yMHOXEHUS maTpuu,.

CteneHb maTpuupbl.

TpaHcnoHMpoBaHHasa MaTpuua U ee CBOMCTBA.

OnemMeHTapHble NpeobpasoBaHUa MaTpuLL.

10 ANropuT™M NpuBeAEeHMUS MaTpuLbl K CTyneH4YaTomy Buay.

11. PaHr matpuubl. HaxoxaeHue paHra matpuubl.

MaTEMaATUYC CKUM OUKTAHT 2. ..ottt et e et e
12. JlnHenHble NPOCTpPaHCTBa, NPUMEpbI.

13. AKCMOMbI NMMHENHOrO NPOCTPAHCTBA.

14. DnemeHTapHble CNeacTBMS U3 aKCMOM NIMHENHOrO NPOCTPaHCTBa.

15. JluHenHasa 3aBUCMMOCTb (HE3ABUCMMOCTb) BEKTOPOB NIMHEMHOIO NPOCTPAHCTBA.
16. KoHe4yHOMepHble 1 6eCKOHEYHOMEPHbBIE NIMHEWNHBbIE NMPOCTPaHCTBA.

17. basnc NMHENHOro NPOCTPaHCTBa.

18. OCHOBHbIE CBOMCTBA NIMHENHOW 3aBMCUMOCTUN BEKTOPOB JIMHENHOMO NPOCTPaHCTRA.
19. MNMoanpocTpaHcTBa NMHENHOro NPOCTPaHCTBA.

20. PaHr n 6a3nc cuctemMbl BEKTOPOB.

21. Nsomophr3mM NMHENHbIX NPOCTPaHCTB.

CoNOGOR~WN

19.3.8 KomnnekT nHaMBMAyanbHbIX 3agaHun (npumepsbl)

1. PewnTb cuctemy ypaBHEHU MyTEM HaxoXgeHusa obpaTHON MaTpuubl:

3%, +2x,+x;,=5 X, —2x,+3x, =6
1.1. 2x, +3x, +x; =1 1.2, 2x,+3x, —4x, =20
2x, +x,+3x; =11 3x, —2x, —=5x, =6

2. Hantu paHr matpuvubl METOOOM OKaMIIEHNST MMHOPOB. 3HAaYEeHNSA NapameTpoB B3siTb U3 TabnMubI.



2 1 -1 k

-1 0 k& 5
12 14 -3 -3
ky 7 5 -1
K4 ko ks
-5 7 3
2 5 3
3. PelwunTb OQHOPOAHYIO CUCTEMY N HAWTU €€ PyHAaMEHTanbHY CUCTEMY PELLEHUN:
x, —4x, —4x; +x, —3x, =0, 2x, +3x, +5x; —4x, +x, =0,
x, +7x, +6x; —2x, +6x5 =0, X, — X, +2x, +3x, —5x5 =0,
9x, +8x, +4x; —3x, +9x, =0, 2 3x, +7x, +8x; —11x, —=3x, =0,
Tx, +5x, +2x; —2x, +6x5 =0 2x, +3x, +5x; —4x, +x, =0

4. Hantn obuiee pelleHne CUCTEMbl IMHENHbIX ypaBHEHUI meTodom Maycca

Cuctema ypaBHeHUI Cucrema ypaBHeEHMI
X, +x, +3x; —2x, +3x5 =4, 2x, = 2x, +x; —x, + x5 =1,
2x, +2x, +4x, —x, +3x, =6, X, +2x, —x; +x, —2x5 =1,
1 3x, +3x, +5x, —2x, +3x, =6, 2 4x, =10x, +5x; =5x, +Tx5 =1,
2x, +2x, +8x; —3x, +9x, =14 2x, —14x, +Tx; =Tx, +11xs =—1

19.3.9 KomnnekT 3agay (NoBbIWEHHON cnoxHocTH) (MpumMmepbl)

a 0 b
1. [aHbl ABa MHOXeCTBa, cocTosiwme ua matpuu: X =4l ¢ 0 d |a,b,c,d,e,f,g eR'\, M
e f g
a 0 b
y={0 0 d|abdgeR} BbIsicHUTL, 0Bpa3yeT N MHoXecTBO X BEKTOPHOE
-b —-d g

NPOCTPaHCTBO C ECTECTBEHHbLIMU OMEpPaLMAMMN CIIOXKEHUSA N YMHOXEHUS Ha yncno. [lokasaTb,
YTO MHOXECTBO Y obpa3syeT nognpocTpaHcTBo X.

2. JaHbl fOBa MHOXECTBa, COCTOSILLME U3 MHOTOYNIEHOB: X:{ax6+ﬂx4+yx2\a,ﬂ,yeR},

Y= {ax6 —axt +ax’|a e R}. [oka3zaTb, YTO MHOXeCTBO X 06pa3yeT BEKTOPHOE NMPOCTPAHCTBO C

€CTEeCTBEHHbIMU onepaumsaMu CROXEHUS U YMHOXEHUS Ha Yncno, a Y — ero noanpocTpaHCTBO.
3. HokaszaTb, 4TO B JIMHEMHOM BELLECTBEHHOM MPOCTPAHCTBE MHOMOYNEHOB CTeneHn <n
2 -
cuctema BekTopoB 1, X, X°,...,x" coctaBnseT 6asuc, U HalTW pas3MepHOCTb 3TOro
NpOCTpaHcTBa.
4. Hantn kakon-Hmbyab yHaameHTanbHbIi Habop pelleHnn. 3anucaTb Ha ero OCHOBE BCe
2x, +3x, —2x, = 5x, + x;, =0,
peLLeHns cucTeMbl ypasHennit: ) 45 + 2% X5 +2x, —3x; =0,
—4x, +5x, +12x, = 5x, =0,
—6x, —x, —4x, —9x, +7x, =0.
5. PewwuTb cuctemy ypaBHeHun Tpemsa cnocobamu (metogom [aycca, metogom Kpamepa wu
2x—4y+z7=3,
MaTPUYHBIM CNOCOBOM): Xx=5y+3z=—1,
x—y+z=1.



6. IuHeiHoe oTobpaxenue A npocTpaHcTea R’ B 6asnce a, =(1;2), a, = (2:3) MMeeT maTpuLy

A :(3 SJ, a N1HerHoe oToGpaxeHue B npoctpaHcTea R® B 6asuce b, =(3;1), b, = (4:2) umeeT
“ 4 3

maTtpuuy g :(2 S]. HanTtn matpuuy nuHenHoro otobpaxenuns A+B B 6asuce b,, b, .

7. Hantn cobcTBEHHbIE 3HAYEHMSA U COOCTBEHHbBIE BEKTOPbLI IMHENHOrO onepartopa, 3agaHHoro

-1 -5 2
matpuuen | _1 _o _q|.
4 5 1

19.4. MeTogu4yeckme martepuanbl, onpegensmowme npoueaypbl OLEHMBAHUA 3HAHUN, YMEHUWN,
HaBbIKOB U (UNN) ONbiTa AEATENIbHOCTU, XapaKTepuU3yroLwmux 3Tanbl hopMUpoBaHUA KOMNETEeHLMN

OueHka 3HaHu1, YMEHNN U HaBbIKOB, XapaKTepusyrLas aTansl OPMUPOBAHNA KOMMETEHLNNA B
pamMKax W3yvyeHuss OUCUMMNMWNHBI OCYLLEeCTBMASETCA B XO4e TeKkywen W MpoMexXyTO4HOM
arTecTtauun.

TeKkyLWnn KOHTPOSIb yCNeBaeMoCTU MPOBOAUTCHA B COOTBETCTBUM C [1ONOXEHMEM O TeKyuieun
aTTectauum obyyawwmxcs no nporpammamMm  Bbicwero obpasoBaHus  BopoHexckoro
rocygapCTBEHHOro yHuBepcuteTa. Tekylwmin KOHTPOSb yCneBaeMoCTU NpoBoAUTCS B hopmax:
pPOHMasbHbIX OMNpPOCo8, MamemMamu4yeckux OUKmMaHmos, KOHMPOJsbHbIX pabom. Kputepun
OLeHUBaHWS NpuUBeSEHbI BbILLE.

[MpomexyTodHaa atTecTaumsi NPoOBOAMTCA B COOTBETCTBUM C [1ONOXEHMEM O NPOMEXYTOYHOM
aTTecTaumm obyyarLmnxcs No nporpaMmmMam BbicLLero obpasoBaHus.
KOHTpOMbHO-U3MepuTesibHble MaTtepuasbl NPOMEXYTOYHOM aTTecTauun BKNYawT B cebs
TeopeTudeckne BOMPOCHl, MO3BOSIAIOWINE OUEHUTb YPOBEHb MOMYYEHHbIX 3HaHUA W
npakTu4yeckoe 3agdaHuve, Mno3BOSiSWEee OUEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oueHnBaHUM MCNONbL3YKTCA KOMMMYECTBEHHbIE LWKanbl oueHoK. Kputepun oueHuBaHus
npvBeaeHb! BbiLLe.



