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1. TlepeueHb NIAHHUPYEMBIX P€3y/ILTATOB 00yUeHHs M0 AUCIUIIMHE, COOTHECEHHBIX C IVIAHUPYeMbIMHU pPe3y/IbTaTaMH 0CBOEHUSA
o0pa3oBaTe/IbHOH MPOrpaMMbI

B pesynbrare ocBoeHHst 06pa3oBaTeIbHOM ITPOrpaMMbl 00yUarOLUICS A0/DKeH OB/lafieTh CeAYIOIMMU pe3y/bTaTaMi 00y4YeHu s 10 AYCLIUIUINHE:

JTarbl Pe3ynbTarhl 00yueHus dopmupyeMast KomreTeHLus (C [Ipumeuanue
OCBOEHUS yKa3aHueM Ko/a)
1-1i oTan 3HaTh: TIOHATUe TMHENHOT0 ypaBHEHUS U CUCTeMbI JIMHeHHBIX ypaBHEHUM, MeTOJ, OTIK-1 — criocoOHOCTBIO
I'aycca u metoz Kpamepa /i X pelleHust; MOHATUE MaTPULIbl U MaTPUYHbBIE MIPUMEHATH 6a30BbIe 3HAHUS
3HAHUS OTIepalL|y; TIOHSITHE OTIpeAeNUTeNs U 00paTHON MaTpUILIbI; TOHATHE TMHEHHOTO MaremMaThyeCKux U

BEKTOPHOTO MPOCTPAHCTBA U €ro MOANPOCTPAHCTB; MOHATHe 6A3UCOB U UX 3aMeH;
TIOHSITHE MHOXKECTB M MX 0TOOpa)KeHHH; TIOHSITHe TMHEHHBIX 0TOOpakKeHUH 1 X
MaTpHLI; TIOHATHe JTMHEeHHbIX OTIepaTOPOB M MX MAaTPHL; MOHSATHE COOCTBEHHBIX
yrices1 ¥ COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OrepaTopa, »KOpJaHoBbIX (Gopm
MaTpULbl TMHEMHOTO OTlepaTopa; MOHSATHe KOBEKTOPOB, MOHSATHe OUTMHEHHBIX U
KBaJpaTUYHbIX OPM U UX CUTHATYP; MOHSTHE MHOTOMEPHOI0 eBK/IMI0BOI0
NIPOCTPaHCTBa B 00beMe, He0OX0AUMOM B TIPO(heCCHOHATBHOU JIesiTeTbHOCTH.

eCTeCTBeHHOHAYYHbIX
JMUCLIUTUTHH, AUCIATTIMH
ob1enpodeccroHanbHOTO UK/
B 00beMe HeoOXoguMOM B
rpodecCUOHATLHOM
JIesITe/TbHOCTH OCHOBHBIX 3aKOHOB
COOTBETCTBYIOIUX HayK,
pa3paboTaHHBIX B HUX MOJXO/IOB,
METO/IOB U pe3y/IbTaToB
MaTeMaTHUeCKOTO aHau3a U
MOZIeTMPOBaHMSI, TEOPETUYECKOTO
U 9KCTIepUMEHTA/TbHOTO
UCC/Ie/[OBaHUS.

3HaTh: TIOHSTHE JIMHEHHOI0 YpaBHEHHUS U CUCTeMbl JIMHEeHHbIX ypaBHeHU, MeTo,
I'aycca u meToz Kpamepa /17151 X pellleHHs]; TOHATHE MaTPULIbI U MaTpUUHbIe
oTiepaLyy; TIOHSTHE OTIpe/ie/TUTeNss M 00paTHON MaTpHLbI; TOHSATHE TMHEHHOTO
BEKTOPHOTO MPOCTPAHCTBA U ero MOANPOCTPAHCTB; MIOHATHe 6Aa3UCOB 1 UX 3aMeH;
TIOHSITHE MHOXKECTB U X 0TOOPakeHHH; TIOHATHe TMHENHBIX 0TOOpaXkeHnH U ux
MaTpHLl; TIOHATHe JTMHEeHHbIX OTIepaTOPOB M MX MAaTPHL; MOHSATHE COOCTBEHHBIX
yrces U COOCTBEHHBIX BEKTOPOB JTMHEHHOTO OTepaTopa, »KOpJaHOBbIX (Gopm
MaTpULIbl TMHEMHOTO OTepaTopa; MOHSATHe KOBEKTOPOB, MOHSATHe OUIMHEHHBIX U

ITK-2 — cr1iocoOHOCTELI0
HCII0/Tb30BaTh Ha MPAKTHKE
COBPEMEeHHbIE TIPe/[CTaBIeHHUs
HayK O CBOMCTBAX BEIECTB U
MaTepHasioB MPH Tepexoe UX B
HaHOpa3MepHoe COCTOsiHUEe (HOJIb,
O/IHO ¥ IByXMEPHOE), O BIUSIHUM
pa3Mepa Ha CBOMCTBA BeIlIeCTB M




KBaJpaTUYHBIX Cl)OpM " UX CUTHATYP,; ITOHATHE MHOI'OMEDHOI'0 €BK/IMAOBOI'O
TIPOCTPAHCTBA C LIeJIbIO IMOJ/JIYUYUTDh B II0C/IeAyIolieM COBpeMeHHbIe ITpeACTaB/JIeHHs O
CBOMCTBAX BEIIECTB M MaT€PUaJIOB IPpU Iepexoge MX B HAHOPA3MEPHOE COCTOsTHUE.

MaTepuasioB, B3aUMO/IeiCTBUU
HaHOMaTepHuasoB U HAHOCUCTEM C

OKDY>Karollleil cpefioi.

2-11 sTan YMeTb: CK/IaZibIBaTh U YMHOKATh MaTpULIbL, TIPUBOAUTE MaTpULbI K ['ayccoBckoMy OIIK-1 — crioco6HOCTBI0
CTYTIEHYaTOMY BHU/IY; BEIUUC/ISITH OTIPE/Ie/TUTE/TM MaTPUL] ¥ HaXOAWUTb 0OpaTHbIe TIPUMEHSITH 0a30BbIe 3HAHUS
YMeHUs MaTpHLIbl; OTVINYaTh JIMHEeHbIe BeKTOPHbIe IPOCTPAHCTBA M UX MOATIPOCTPAHCTBA OT | MaTeMaTUYeCKUX U
JPYTHX MHOXKECTB; BBITO/HATH 3aMeHbl 0a31COB; CTPOUTh OTOOPa’KeH!sSI MHOYKECTB; eCTeCTBeHHOHAYUHBIX
BBIUUC/IATE MaTPHULIbI TMHEMHBIX 0TOOPaKeHWH 1 TMHeHHBIX OTIepaTopOB; HAXOAWTh JVICLIIIIVH, JUCLMIUIVH
CoOCTBeHHbIe UKC/Ia U COOCTBEHHbIE BEKTOPHI TMHEHHBIX OTepaToOpOB; MPHUBOJUTH o61ernpodecCHOHaTbHOTO LUK/Ia
MaTpuLibl TMHEMHBIX OIepaTopoB K >KOPJaHOBOU (hopMe; BEIUUCIATH CKa/ISIPHOE B 00BbeMe HeoOXoUMOM B
TIpOV3Be/ieHre BeKTOPOB C KOBEKTOPaMH; HAXOJUTh CUTHATYPbI OUMMHEWHBIX 1 npodeCCHOHANTBHON
KBaZIpaTMYHBIX (POPM; HAXOAUTE AJTUHBI BEKTOPOB U YIJIbI MeXY HUMH B [leATe/IbHOCTU OCHOBHBIX 3aKOHOB
MHOTOMEPHBIX eBK/I/IOBBIX ITPOCTPAHCTBaX B 00beMe, He0OXOAMOM B COOTBETCTBYIOIIMX HayK,
npoeccrOHaNbHON [iesaTe/IbHOCTH. pa3paboTaHHbIX B HUX MOZXOA0B,
MeTOZ|0B U pe3yJIbTaToB
MaTremMaThueCcKoro aHaausa u
MOJie/IMPOBaHUs, TEOPETUUECKOr0
Y 3KCIIepUMEeHTa/IbHOr0
VICC/Ie[JOBaHUS.
YMeTb: CKJIa/iblBaTh ¥ YMHOXXaTh MaTpULIbl, IPUBOLUTE MATpULibl K I'ayCcCOBCKOMY ITK-2 — crmoco6HOCTHIO
CTyIIeHYaTOMy BH/ly; BBIYHC/ISITh OTIpe/ie/IUTe/Id MaTpHUL] U HaX0AUTb 0OpaTHbIe VICTI0/Ib30BAaTh Ha NPAKTHKe
MaTpuLIbl; OT/INYATh JIMHEHbIEe BeKTOPHBIE MPOCTPAHCTBA U UX MOANIPOCTPAHCTBA OT | COBpEMeHHbIe Mpe/CTaB/IeHus
JPYTHX MHOKeCTB; BBITIOTHSITH 3aMeHbl 0a31COB; CTPOUTH OTOOpaKeHHsI MHOXKECTB; | HayK O CBOMCTBAX BeIIeCTB U
BBIUUC/ISATH MaTPHULIbI TMHEWHBIX 0TOOpa)KeHUH 1 IMHEHHBIX OI1epaTopoB; HAXOJUTh | MaTepHasioB IpH Iepexo/e UX B
coOcTBeHHbIe UKc/a U COOCTBeHHBIE BEKTOPBI IMHEMHBIX OTIEPATOPOB; TPUBOAUTD HaHOpa3MepHOe COCTOsIHUE (HOJb,
MaTpULbl TUHENHBIX OTIepaToOPOB K >KOpPJaHOBOW ¢opMe; BEIYUCATH CKaJISIPHOE OJJHO Y IByXMEPHOE), O BIUSIHAN
TIpOY3Be/ieHre BEKTOPOB C KOBEKTOPAMH; HaXOJUTh CUTHATYPbl OMTMHEHHBIX U pa3Mepa Ha CBOMCTBa BeILeCTB U
KBaZlpaTUUHbIX (POPM; HAXOAUTh [/IMHB] BEKTOPOB U YIVIbI MEXXY HUMU B MarepraoB, B3aMOAeHCTBUN
MHOI'OMEPHBIX €BK/IW/IOBBIX IIPOCTPAHCTBAX. HaHOMAaTepUuaIoB YU HAHOCUCTEM C
OKpY>Katolei cpefou.
3-11 sTan BrnazneTb: criocoGHOCTBIO COEIUHATL TeOpPeTUYeCKHe 3HaHUS C IIPaKTUUeCKUMU OIIK-1 — crioco6HOCTBI0

Bnagets

HaBbIKaMU TIpU pelleHrnn yLIe6HO—TpEHI/Ip0BOIIH]:IX 3aau.

IMMpUMEeHATb 0a30BbIe 3HAHUSA
MaTeMaThu4eCKux U




HaBbIKAMU €CTeCTBeHHOHAYYHbIX
JMUCLIATUTHH, AUCIATTIMH
o61renpodeccroHaTBLHOTO IUK/IA
B 00bemMe HeoOXoguMOM B
ripodhecCHOHATBEHOM
JIeSITeIbHOCTA OCHOBHBIX 3aKOHOB
COOTBETCTBYIOIUX HaykK,
pa3paboTaHHBIX B HUX MOJXO/IOB,
METO/IOB U Pe3y/IbTaToOB
MaTeMaTHUeCKOro aHa/Inu3a u
MOJIe/TMPOBaHMsI, TEOPETUUYECKOTO
U 9KCTIepUMEHTA/TbHOTO

HCCeI0BaHUsI.
BnageThb: criocoGHOCTBIO COEIMHATL TEOPETUUECKUE 3HAHUS C TTPAKTUUE CKUMHM ITK-2 — criocobHOCTEIO
HaBBIKaMH TPU PeIlIeHUH yueOHO-TPeHUPOBOYHBIX 3a/1au. WCII0/1b30BaTh Ha MPaKTUKe

COBpeMeHHbIe MPe/ICTaB/IeHHS
HayK O CBOMCTBax BeleCTB U
MaTepuasioB MpU TIepexo/ie UX B
HaHOpPa3MepHOoe COCTOsTHUE (HOJb,
OJTHO Y IBYXMEPHOE), O BIUSIHUN
pa3Mepa Ha CBOMCTBA BeIlleCTB U
MaTepuaioB, B3auMOIeCTBUN
HaHOMaTepHasioB U HAHOCUCTEM C
OKpYKatollei cpefjoi.

2. Denb 1 MeCcTO AUCHUIIMHBI B CTPYKType 00pa3oBare/ibHOM MPOrpaMMbl

HucturuivHa «Beicias anrebpa» 0THOCUTCS K 6a30BO UacTH.

JucuurivHa n3yJdaetcs Ha 1 Kypce BO 2 ceMecCTpe.

Llenu n3yyeHus JUCLUIUIMHBL: OB/aJleHe MareMaThueCKUM arraparoM, UCT0Ib3yeMbIM B JUCLIMIUIMHAX ClleLdaau3aliu.

1711 0OCBOEHUS AUCIUTIMHBI He0OX0IUMbI KOMITETEHI[UH, C()OPMUPOBaHHbIE Ha TIPebIAYIIIEM YPOBHe 00pa30BaHuUs U TIPOBePEHHbIE TIPH TIOCTYTI/IEHUH
B YHUBEPCUTET, a TaK)Ke KOMIeTeHLIUH, COPMUPOBaHHbIe B JUCLIUIJIMHE « AHAaTUTUUeCKast TeOMEeTPUSI».



CogepykaHve paboueii mporpammbl TipezictaBieHo B [Tpunoxenuu Ne 1.

CaMoCTOATE/IbHONH PadoThl 00yJarOIIXCs)

4. (I)OH}I[ OL€EHOYHBbIX CPEeACTB 110 JUCIUII/INHE

3. Copaep:xanue paboueil mporpaMmsbI (00eM AMCIUIUIMHBI, TUIIBI M BU/IbI YUeOHBIX 3aHATHH, YUe0HO-MeToJuuecKoe odecreueHue

4.1. IlepeueHb KOMIETEHIMI C YKa3aHHEM 3TanoB UX (JopMHUPOBaHMA B MPOIeCce 0CBOEHHUs 00pa3oBaTe/IbHON NMporpaMMbl. OnucaHue

OIIK-1 — crtocoOHOCTBIO IMMPpUMEHSTDH 0a30BbIe 3HAHUSA MaTeMaTUUYeCKUX U €CTeCTBEHHOHAYUHbIX OUCHUITIMH, TUCHUTIIMH

ob11enpodecCcoHaNIBHOTO IUK/Ia B 00beMe HeoOX0ZMMOM B Mpo¢heCCUOHATBHOM [1esITe/TbHOCTH OCHOBHBIX 3aKOHOB
COOTBETCTBYIOIIMX HayK, pa3pab0TaHHBIX B HUX IIO/IX0/IOB, METOZIOB U Pe3y/IbTaTOB MaTeMaTHUeCKOT0 aHa/Iu3a U MOJIe/TUPOBaHUS,
TeOopeTUUeCKOro U SKCIepUMeHTaIbHOTO UCC/Ie[J0BaHuSI.

nokasarejieH u KpUuTepHueB OLleHUBAHUA KOMHETEHI.[HFI Had PA3/IMYHBIX 3TalldX HUX (l)OpMHpOBaHI/IH, OnMcCaHMe IIKaJ/JI OIjeHUBAHUA

MTPOCTPAHCTBA U ero MOANPOCTPAHCTB; MOHATHE 6a3HUCOB U UX
3aMeH; MOHSATHEe MHOYKECTB 1 UX 0TOOpaykeHUH; MOHATHE TMHEHHbBIX
0TOOpa’keHWH ¥ UX MaTpHL; TIOHSITHE TUHEHHBIX OTTEPAaTOPOB U UX
MAaTpHLI; TIOHSATHE COOCTBEHHBIX UHCE U COOCTBEHHBIX BEKTOPOB
JITHEMHOTO OTIepaTopa, >KOPIaHOBBIX (POPM MaTpUIIbI JIMHEHHOTO
oTiepaTopa; MOHSTHe KOBEKTOPOB, MOHATHE OMTMHEHHBIX U
KBa/[pPaTUUHBIX GOPM U UX CUTHATYD; MOHITHE MHOTOMEPHOIO

Orar, [TnaHupyeMble pe3ysbTaThl 00yUeHuUs Kpurepru orjeHWBaHUs pe3y/IbTaToB 00ydYeHusl
YPOBEHb (mokasareny AOCTW)KeHUsI 3alaHHOTO YPOBHS OCBOEHUs «HeynoBnetBoput «Y[IOB/IETBOPUT «XoporiIo» «OTnuyHO»
OCBOEHUS KOMITeTeHLIUM) eJTIbHO» eJIbHO»
KOMIIeTeH
LU
INepBbIii | 3HaTh: MOHATHE JUHEHHOTO YpaBHEeHHUsI U CUCTeMbI JTMHeHHBIX [IpakTUuecku He Nmeet 3HaeT MouTH BCé 3HaeT Bcé
JTan ypaBHeHu#, metog ["aycca u meton Kpamepa fijist ux peliieHus; 3HaeT 3HAUWTE/TbHbIE
TIOHSITHI@ MATPULILI K MaTPUUHbIE OTiepaliy; TIOHSITUE OTIPe/eTUTe s npobesibl B
1 00paTHOM MaTpHLIbI; OHATHE TUHEHHOTO BEKTOPHOTO 3HAHUSIX




eBKJTU/]OBOTO NTPOCTPAHCTBA B 00beMe, HeoOX0AUMOM B
nipoeCcCHOHANTBHOM JieATeTbHOCTH.

Bropoii
3Tarn

YMeTb: CK/Ia/ibIBaTh U YMHOXKaTh MaTpULIbl, IPUBOJUTH MaTPHULIbI K
l'ayccoBCKOMy CTyIeHYaToMy BHZY; BEIUMC/ISTD OTpeZe/uTend
MaTpuI] ¥ HaXOJUTh 0OpaTHbIe MaTPULIBI;

OT/IMYaTh JMHelHble BeKTOPHbIE TIPOCTPAHCTBA U UX
TIOATIPOCTPAHCTBA OT APYTMX MHOKECTB; BBITIOHATEL 3aMeHbI
0a3ucoB; CTPOUTb OTOOPaKEHHsI MHOXKeCTB; BBIYHC/ISITH MaTPHULIbI
JIMHEeHHBIX 0TOOpa’keHWH U TMHEHHBIX OTepaTopOB; HAXO[UTh
coOCTBeHHBIE UMC/Ia U COOCTBEHHBIE BEKTOPBI IMHEHHBIX
OT1epaTopOB; NMPUBOAUTH MATPHLIbl IMHEWHBIX OTIEPATOPOB K
JKOpZIaHOBOM (hopMe; BBIUMC/ISTh CKasIPHOE TPOM3BejeHHe
BEKTOPOB C KOBEKTOPaMH; HAXOJUTh CUTHATyPbl OM/IMHENHBIX U
KBaZIpaTUYHBIX (POPM; HAXOAUTH JJIMHBEI BEKTOPOB U YIJIBI MEXY
HVIMU B MHOTOMEPHBIX €BKJIU/IOBLIX IPOCTPAHCTBAX B 00beMe,
HeoOX0[MMOM B ITpoeCcCHOHANBHOMN [1edaTe/TbHOCTH.

IIpakTruecku He
yMmeeT

He ymeer o
3HaAUMTEe/bHOMN
YyacTu Marepuana
JUCLIUTIIMHBI

YMmeeT nmourtu Bcé

YMmeet Bcé

Tpetuii
3Tan

Brnageth: cIOCOOHOCTBIO COeIMHATE TeOpPeTUYeCKre 3HAaHUS C
TMPaKTH4YeCKUMY HaBbIKaMH TIPU PeIlieHnH yueOHO-TPeHNPOBOUYHBIX
3azad.

IIpakruuecku He
BafieeT

He Bnageet no
3HAUMUTETLHON
YyacTH Marepuasa
JUCLUTIIMHBI

ITo cywecTtBy
Ba/ieeT

Bnageet

ITK-2 — crtocoOHOCTBIO MCIT0/Tb30BaTh Ha TIPAKTUKe COBPEMEHHbIe Mpe/ICTaB/IeHus HAyK O CBOMCTBAX BEIIeCTB U MaTepHasioB TIPH
repexofie UX B HaHOpPa3MepHOe COCTOosIHUe (HOJTb, OJHO U IBYyXMepPHOE), O B/IUSTHUM pa3Mepa Ha CBOMCTBA Bel[eCTB U MaTepUaJioB,
B3aMMO/IeCTBMY HAHOMAaTepHa/IOB M HAHOCHCTEM C OKpYyKarolei cpeioi.

Jrari,
YPOBEHb
OCBOEHHUS
KOMITIeTeH
15151

[Tnanupyemblie pe3ysabTaThl 00ydYeHuUs
(TIoKa3aTesiy AOCTY)KEHUS 3a/IaHHOTO YPOBHSI OCBOEHUS
KOMITeTEeHIIN)

Kpurepuu orjeHHUBaHuUsI pe3y/IbTaToB 00ydYeHusl

«Hey,ELOBHETBOpI/IT
€JIbHO»

«YIOB/IETBOPHUT
€J/IbHO»

«XopoLIo»

«OTIUYHO»




IlepBbIit
sTan

3HaTb: TIOHSITHE JIMHEWHOTO YPaBHEHUSI M CUCTEMbI JIMHEMHBIX
ypaBHeHu#, MeTog, ['aycca u meton Kpamepa Asist Ux peliieHus;
TIOHSITHe MaTPULIbI ¥ MaTPUYHBIE OIepaLiii; MIOHSTHE ONpe/e/TUTesIs
1 0OpaTHOM MaTpuULbl; TOHATHE JIMHEHHOTO BEKTOPHOTO
TIPOCTPAHCTBA U €r0 TIOAPOCTPAHCTB; MOHATHE 0a31COB U UX
3aMeH; MOHSTHe MHOKECTB M MX 0TOOpaKeHUH; MOHSTHE TMHeHHBIX
0TOOpa)keHW ¥ UX MaTpULl; TIOHSTHE TUHEWHBIX OTIePaTOPOB U UX
MarpHuIl; TIOHSATHe COOCTBEHHBIX UUCET U COOCTBEHHBIX BEKTODOB
JINHEMHOTO OTIepaTopa, >KOPJAaHOBBIX (POPM MaTpUILIbI JIMHENHOTO
orieparopa; MOHSTHEe KOBEKTOPOB, MOHSATHE OWMITMHENHBIX U
KBaJIpaTUYHBIX (OPM U UX CUTHATYD; TIOHSITHE MHOTOMEPHOTO
eBKJIM/|OBOTO IIPOCTPAHCTBA C Lie/IbI0 MOIYUYUTh B MIOC/IeYIOIeM
COBpeMeHHbIe TIpe/iCTaB/IeH s O CBOMCTBAX BellleCTB U MaTepuasioB
TIpU Nlepexo/ie X B HaHOpa3MepHOe COCTOsIHUE.

IIpakruuecku He
3HaeT

Nwmeet
3HAUUTEe/IbHbIE
rpo0eJibl B
3HAHUAX

3HaeT IoUTH BCE

3HaeT Bcé

Bropoii
Tan

YMeTb: CK/IaZibIBaTh U YMHOKaThb MaTpHLIbl, IPUBOAUTH MaTpHLIbI K
layccoBckoMy CTyneHUaToMy BHU[y; BEIUMC/ISTh OIpeZesTuTeny
Marpull ¥ HaXOJUTb 0OpaTHbIe MaTPUL{bl;

OT/INYATh JIMHENHbIe BEKTOPHbIE POCTPAHCTBA U UX
TMIOATIPOCTPAHCTBA OT APYIMX MHOKECTB; BBIMOHAThL 3aMeHbI
0a3ncoB; CTPOUTL OTOOPaykeHHsI MHOXKECTB; BEIUMC/ISITh MaTPHULIbI
JIMHEMHBIX 0TOOpaKeHWH 1 JIMHEHHBIX OTIepaTOpOB; HAXOAWUTh
cobcTBeHHbIe UMC/ia ¥ COOCTBEHHBIE BEKTOPHI IMHEHHBIX
OI1epaTopoB; NPUBOJUTH MaTpPHLibl IMHENHBIX OI1epaToOpoB K
JKOpJAHOBO# (popMe; BLIUMC/ISITE CKalsIPHOE TPOU3BejeHre
BEKTOPOB C KOBEKTOPaMH; HAXOJUTh CUTHATYPbI OMJIMHEHHBIX U
KBa/lpaTUUHBIX (POPM; HAXOAUTH JI/IMHBI BEKTOPOB U YIVIbI MEX/Y
HUMH{ B MHOTOMEPHBIX eBK/IM/JOBbIX IPOCTPAaHCTBaX.

IIpakruuecku He
yMmeeT

He ymeer 1o
3HAUUTETLHOU
YyacTH Marepuasa
JUCLIUIIAHBI

YMeet nourtu Bcé

YMmeeT BCé

TpeTuii
3Tan

BaazeThb: criocoOHOCTBIO COETUHSATL TEOPETUUECKHE 3HAHUSA C
MPAaKTHUECKUMH HaBBIKaMH TIPY PellieHUH yueOHO-TPeHUPOBOYHbIX
3a/1au.

IIpakruuecku He
BJlafieeT

He Bnageet no
3HAUUTETLHOU
YyacTH Marepuasa
JUCLIUIIAHBI

ITo cywecTtBy
BAajieeT

Bnageet




(DOPMH HTOroBOro KOHTpoOJ/id 1o AMCIiMIIVIMHE — 3K3dMEH

KputepusiMi OrjeHWBaHUS SIB/ITIOTCS 0Oasuibl, KOTOPbIe BBLICTABJISIOTCS TIPeriofiaBaTesieM 3a BUABI JeSTe/bHOCTH (OI[eHOUHbIe
CpeJiCTBA) M0 UTOTraM M3y4yeHust MOAY/eH (pa3fesioB JUCLUIIIMHEI), IePeUUCIEHHBIX B PEUTUHT-TI/IaHe TACLIUIIIUHBL.

oT 45 710 59 6anIoB — «y/JOBIETBOPUTETBHOY;

oT 60 710 79 6anIoB — «XOPOIIIO»;

ot 80 6a//I0B — «OT/TMUHO».

4.2. KoHTpO/IbHBIE 3a/laHUsA U MaTepuaJibl, He00XoAuMbIe /I OLeHKH 3HAaHUW, yMeHH!i, HABBIKOB 1 ONbITA /IeTe/IbHOCTH, XapaKTepHU3yHIUX

3Tanbl (OpMHPOBaHNUs KOMIIETEHIHH B MPoLiecce 0CBOEHHs 00pa3oBare/IbHOM NMporpaMMbl. MeToanYecKre MaTepHasibl, ONpe/ie/IAoIue
npoueyphbl OlfeHUBaHNs 3HAHUH, yMeHH, HABBIKOB M OMNbITA /|eATe/IbHOCTH, XapaKTepHU3yI0IHMX 3Tambl ()OPMHPOBAHUA KOMIIEeTeHI[U1.

TIOHSITHE JIMHEMHOr0 BEKTOPHOI'O NIPOCTPAHCTBA U ero MOAIIPOCTPAHCTB;
TIOHSITHe 0A3MCOB U MX 3aMeH; TIOHSATHe MHOXXeCTB U UX 0TOOpaKeHHH;
TIOHSITHE JTMHEMHBIX OTOOpaKeHUH U MX MaTpPUL]; TIOHSITHE TMHeHHBIX
OTepaTopoB 1 UX MaTpUL]; MOHTHe COOCTBEHHbIX UMCe U COOCTBEHHBIX
BeKTOPOB JIMHEHHOI'0 0I1epaTopa, )KOpaHOBbIX (POPM MaTpULIbl IMHEHHOTO
oTieparopa; MOHSTHEe KOBEKTOPOB, TIOHSATHEe OM/IMHEHHBIX U KBaJPaTHUHbBIX
(hopM ¥ UX CUTHaTyp; TIOHSITHE MHOTOMEPHOI'0 eBK/IM/[0BOIO IIPOCTPAHCTBA B
o6beme, He0OX0MMOM B ITPO(eCcCOHANBHON [esaTe/TbHOCTH.

€CTeCTBeHHOHAYYHbIX
JUCLIUTUTAH, AUCIUT/IMH
ob1enpodeccuoHaTEHOTO
LIUK/1a B 00beMe HeoOXOAUMOM
B rpodecCcuoHa/bHON
JIesITeTbHOCTH OCHOBHBIX
3aKOHOB COOTBETCTBYHOIIUX
HayK, pa3paboTaHHBIX B HUX
MOZIX0/I0B, METOZIOB U
pe3yJIbTaTOB MaTeMaTH4eCKOTo
aHa/M3a ¥ MO/Ie/TMPOBAHMS,
TEOPeTUYeCKOTO U

JTarbl Pe3ynbrarhl 00yueHus KowmrieteHiys OueHoYHBbIe Cpe/ICTBa
OCBO€eHUA
1-11 sTamn 3HaTh: TIOHSTHUe JIMHEHHOTO YpaBHEHUS U CUCTeMbI JIMHEeHHBIX ypaBHeHUH, OIIK-1 — criocoOHOCTBIO 3agaun [y pyOesKHOTO KOHTPOJIS,
Metop, ['aycca u meton, Kpamepa /19 UxX pelieHus; MOHATHE MaTPULIbI U TIPUMEHSTL 0a30Bble 3HaHUS 5K3aMeHaLMOHHbIe BOIIPOCK] U
3HAHUS MaTpUYHbIe OMepal[yuy; MOHSATHE OTIPe/ie/TUTeNs U 00paTHON MaTpHIIb; MaTeMaTUUeCKUX U OuneTsl, paboTa B ayJUTOPUU U Y

TTOCKH.
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9KCIIePUMEHTATbHOTO
HCC/Ie[OBaHUS.

3Harh: MOHATHE TMHEWHOT0 ypaBHEHHS U CUCTeMbI JIMHEMHBIX YPaBHEHHH,
metog I'aycca v meton Kpamepa fsist Ux peliieHusi; OHSATHE MaTPULIBI U
MaTpUYHbIe OTeparyiy; MOHSITHe OTpeAenuTesss U 00paTHOW MaTpULIbI;
TIOHSITHE JIMHEHHOro BeKTOPHOTO MPOCTPAHCTBA U €ro MOANPOCTPAHCTB;
TOHsITHEe 0a31COB U UX 3aMeH; MOHATHE MHOXECTB U MX 0TOOpaykeHUH;
TOHATHE TMHEWHBIX 0TOOPa’keHWH ¥ UX MaTpUI]; MMOHATHE JTMHEHHBIX
OTIepaTopOB 1 UX MaTPHIL]; TIOHATHE COOCTBEHHBIX UMCes U COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO OTIepaTopa, >KOPJAHOBBIX (HOPM MaTpULIbI TMHEHHOTO
oreparopa; MOHsTHE KOBEKTOPOB, TIOHATHE OWIMHEHHBIX U KBaJPaTHUHbBIX
(hopM U MX CUTHATYP; TIOHATHE MHOTOMEPHOTO €BK/IH0BOTO TIPOCTPAHCTBA C
1]e/IbI0 TIOJIyYUTh B TIOC/IE/[YIOIeM COBPeMeHHbIe ITpe/iCTaBIeH!s O
CBOMCTBAaXx BeIlleCTB U MaTepyasioB IPU Tiepexoie UX B HaHOpa3MepHoe
COCTOSIHHUE.

ITK-2 — criocobHOCTHIO
WICTIONTH30BATh Ha MPAKTUKE
COBpEMEHHbIE TTPe/ICTaBIEHUS
HayK O CBOMCTBax BeLeCTB U
MaTepHuasIoB MpH MepPeXo/ie UX B
HaHOpPa3MepHOe COCTOSTHUE
(HOMBb, OFHO U IBYXMEPHOE), O
B/IMSIHUY pa3Mepa Ha CBOMCTBa
BeIIeCTB U MaTepPHaJioB,
B3auUMO/IeHCTBUN
HaHOMaTepHuasoB U
HaHOCUCTEM C OKPY>Karolei
cpeJoi.

3agauu st pybe>KHOTO KOHTPOJIS,

3K3aMeHalIOHHbIe BOIIPOCHI U
Ounetsl, paboTta B ayJUTOPUU U Y
JIOCKU.

2-1 sTamn

YMmenus

YMeTh: CKIaAbIBaTh U1 YMHOKaTh MaTpUL{bl, IPUBOJUTH MaTPULIbI K
l'ayccoBCKOMY CTyTI€HUaTOMY BHAY; BEIYUCIISITH OTIPeieNMTed MaTpUL] 1
HaXO[UTh 0OpaTHbIE MAaTPULILI; OT/IMYATH JIMHENHHbIe BEKTOPHbIE TIPOCTPAHCTRA
Y UX TIOTIPOCTPAHCTBA OT JPYTUX MHOKECTB; BBITTO/IHATE 3aMeHbI 0a3HCOB;
CTPOUTH OTOOPA’KEHHUSI MHOYKECTB; BEIUUC/ISITE MAaTPHLIbI JIMHEMHBIX
0TOOpa’KeHHI 1 JIMHEMHBIX OTIepaTopoB; HAXOJUTh COOCTBEHHBIE UMC/Ia U
COOCTBeHHBIE BEKTOPbI IMHEHHBIX OIePAaTOPOB; MPUBOAUTE MaTPHULIbI
JIMHeHHBIX OT1ePaToOpPOB K XKOPAAHOBOH (popMe; BLIUMC/IATE CKalspHOe
TIPOM3Be/IeHNE BEKTOPOB C KOBEKTOPAMU; HaXOUTh CUTHATYPbI OMJTMHEHHBIX
Y KBa/IPAaTUUHBIX (DOPM; HAXOAUTH [IJTUHBI BEKTOPOB U YIJIbI MEX/y HUMU B
MHOTOMEPHBIX €BK/TMZOBBIX TIPOCTPAHCTBaX B 00beMe, He0OXOAMMOM B
nipoecCcOHANBHOM JesTeTbHOCTH.

OIIK-1 — criocobHOCThIO
MIPUMeHATh 6a30BbIe 3HAHUS
MaTeMaTHUeCKHX 1
€CTeCTBeHHOHAYUHbIX
JUCLIUTUTAH, AUCIUT/IMH
ob1enpodeccuoHaTEHOTO
LIUK/Ia B 00beMe HeoOXOAUMOM
B rpodecCcuoHa/bHON
JIeATeTbHOCTH OCHOBHBIX
3aKOHOB COOTBETCTBYHOIIMX
HayK, pa3paboTaHHBIX B HUX
MOZIX0/I0B, METOZIOB U
pe3y/bTaToB MaTeMaTHUeCKOTo
aHa/nM3a ¥ MOJe/TMPOBAHHUS,
TEOPeTHUeCKOTo U
9KCIIePUMEHTATbHOTO
WCC/IeIOBaHUS.

3azaun Ay1si pyOeXKHOTO KOHTPOJIS,

3K3aMeHal|lOHHble BOIIPOCH] U
OusieTsl, paboTa B ayJUTOPUU U Y
JIOCKU.
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YMeTh: CK/aibIBaTh U YMHOXKaThb MaTpPHUL{bl, IPUBOJUTb MaTPULIbI K
["'ayCcCOBCKOMY CTyIIeHYaTOMY BH/y; BBIYHC/ISITh OTIPe/ie/TUTe/Id MaTpuL] U
Haxo[UTh 00paTHbIe MaTPHULbl; OT/INYATh JIMHEIHbIe BEKTOPHbIE
TPOCTPAHCTBA U MX TIOATIPOCTPAHCTBA OT APYTUX MHOYKECTB; BBITIO/IHSTh
3amMeHbI 0a3MCOB; CTPOUTH OTOOPaKeHUST MHOYKECTB; BBIUUC/IATh MaTPHULIbI
JIMHEeWHbIX 0TOOpakeHUH U IMHEeHHBIX OI1epaTopOB; HaXOAUTb COOCTBEHHbIe
yKc/a ¥ COOCTBeHHBbIE BEKTOPBI TMHEMHBIX OTIepaTOPOB; TIPUBOAUTD
MaTpHIbI JIMHEHHBIX OTIepPaToOPOB K >KOPAAHOBOU (hopMe; BBIUUC/ISTh
CKaJIsIpHOe TIPOr3Be/ieHre BEKTOPOB C KOBEKTOPAMH; HaXOJUTh CUTHATYPBI
OWTMHEMHBIX Y KBaZIpaTUUHBIX (DOPM; HAXOAUTH [JTUHBI BEKTOPOB U YIJIBI
Me>Ky HIMH B MHOTOMEDHBIX eBK/IH/IOBBIX TIPOCTPAHCTBAX.

ITK-2 — criocoO6HOCTBIO
WCII0/1b30BaTh Ha [PAKTUKE
COBpeMeHHbIe [1pe/iCTaB/1eHUs
HayK O CBOMCTBax BeL|eCTB U
MaTreprasioB IIpU Niepexofie UX B
HaHopa3MepHoe COCTOsIHHe
(HONb, OAHO U ABYXMEPHOE), O
B/WSIHUY Pa3Mepa Ha CBOMCTBA
BellleCTB U MaTepuasos,
B3aUMO/IeHCTBUMN
HaHOMaTepHuasoB U
HaHOCHCTEM C OKPY»Karolei
Cpe[ioii.

3afauu Ay1st pybe>KHOTO KOHTPOJIS,
3K3aMeHaL[IOHHbIe BOTIPOCHI U
OuneTsl, paboTa B ayJUTOPUU U ¥
JIOCKH.

3-U sTan

Bnagets
HaBbIKaMH

BrageTb: CTOCOOHOCTBIO COEIUHATEL TeOPeTUYeCKHe 3HaHUS C
TIPAaKTHUECKUMH HaBBbIKaMHM TP PellieHrH yueOHO-TPeHUPOBOYHBIX 3a/1au.

OTIK-1 — criocobHOCThIO
MIPUMEHSITH 0a30BbIe 3HAHUS
MaTeMaTHUeCKUX 1
€CTeCTBeHHOHAYYHbIX
JMCLIUTIINH, AACLATUTAH
00111erpodecCcOHaIbHOTO
LIUK/1a B 00beMe He0OXOAUMOM
B rTpodheCcCUOHAbHOMN
JeATeTbHOCTH OCHOBHBIX
3aKOHOB COOTBETCTBYHOLIUX
HayK, pa3paboTaHHBIX B HUX
TO/IXO/I0B, METOZIOB U
pe3y/bTaToB MaTeMaTH4eCKOro
aHa/IM3a v MO/e/IMPOBAHMS,
TEOPeTHUeCKOTO U
9KCIIePUMEHTAILHOTO
WCC/IeIOBaHUS.

3afauu Ay1st pybe>KHOTO KOHTPOJIS,
3K3aMeHaL[IOHHbIe BOTIPOCHI U
OuneTsl, paboTa B ayJUTOPUU U ¥
JIOCKH.

BrazieTb: ciocoGHOCTRIO COEIUHATL TEOPETUUECKKE 3HAHUS C

[TK-2 — criocoOHOCTLIO

3azaunt 715 pyOe)KHOTO KOHTPOJIS,
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MPAaKTUUECKUMH HaBBIKAMM TP PeIlleH|H yueOHO-TPeHUPOBOYHBIX 3a/1au. HCII0/Ib30BaTh Ha MPAKTHKE SK3aMeHalIOHHbIE BOTIPOCHI U
COBPEMEHHbIE NPE/CTAB/IEHHA Ounetsl, paboTa B ayJUTOPUU U Y
HayK O CBOMCTBax BeIeCTB U
MarepyasioB Py Tiepexo/ie UX B
HaHOPa3MepHOe COCTOSTHUE
(HOMb, OFHO U IBYXMEPHOE), O
B/IMSIHUM pa3Mepa Ha CBOMCTBA
BeIIeCTB U MaTepPHaJIoB,
B3anUMO/IeHCTBUN
HaHOMaTepHuasoB U
HaHOCHUCTEM C OKPY>Karolei
cpejioi.

TTOCKH.

R OO0 hwWNE

BOl'lpOCLI AJIA IIPOBEACHUA 3K3dM€E€HA

CucTembl IMHENHBLIX ypaBHeHWin. MeTopn lMaycca And UX peweHus.

CucTembl /IMHENHbIX ypaBHeHuin. MeTon Kpamepa Ans UX pelweHus.

OnpegenuTtenu KBajpaTHbIX mMaTpul NpoM3BONILHOrO pa3mepa. CBoOiCTBa onpegenvTtenei.
YMHOXeHue maTpuy. MoHATMe 06 o6paTHOW MaTpuue 1 Crnocobbl ee BblYUCIEHUA.

JInHeiiHble BEKTOpPHbIe MpocTpaHcTBa R".
bas3uncel. KoopaunHaTbl BEKTOPOB.
MHOXecTBa M OTobpaxeHus.
JNIvHeliHble OoTOGpaxeHus.
MaTpuua JIMHENHOro OTOOpaxeHus.
JNInHeliHble onepaTopsl.
MaTpuua SMHEWHOro onepaTopa.
Cob6CTBEHHbIE 4ucna U COOGCTBEHHbIe BEKTOPbl JIMHEMHOro onepaTtopa.
XoppaHoBa HopmasibHas ¢opma mMaTpuubl JIMHERHOro onepaTtopa.
BeKTopbl U KOBEKTOPbI.
BunuHeliHble N KBagpaTuyHble Gopmbl. Popmysia BOCCTaHOBeHWUA. lpuBedeHne KBafpaTUHHON GOpPMblI K
KaHoHWYeckomy BuAay.




17. MNonoxuTenbHO onpeAeneHHble KBaapaTu4yHbie GOpPMbl U €BKNAMAOBL MPOCTpPaHCTBA.

9K3aMeHaI[MOHHbIe OH/IeThI

OK3aMeHallMOHHbIe OWIeThl COCTOST W3 2 BOIIPOCOB, TIEPBBLIM BOMPOC OEpETCs M3 MepBOM TMOJIOBUHBI CITMCKA BOTIPOCOB K 3k3ameHy (1-8), BTopoi
BOIIPOC — M3 BTOPOM T0JIOBUHBI CTMCKa (9-17). VicuepnbiBarol[yii ¥ BEPHBIM OTBET Ha Ka)K/IbIK BOIIPOC OIfeHUBaeTcs B 15 GaioB.

Kputepuu onenku (B 0amiax):
- 25-30 6a/I0B eC/M CTYZIeHT MPOIeMOHCTPUPOBAs BiazieHue 6onee 80% yueOHOro Matepuasa Mo AUCLUTIIHHE.
- 17-24 6an10B eC/iv CTYEeHT MPOIeMOHCTPUPOBAJ BiaazeHue ot 60% 10 6osee 79% yueOGHOro MaTrepuara Mo AUCLIATUIAHE.

- 10-16 6a/1/10B eC/M CTYZIeHT MPOZIEMOHCTPUPOBAJ BiazieHue oT 45% n10 6oee 59% yuebHOro Marepuara Mo AUCLUTUIAHE.
- 1-10 6a/1/10B eC/Iv CTYAEHT NPOJIeMOHCTPUPOBA BiiazieHre MeHee 45% yueOHOT0O MaTepHalia 1o JUCIUIIIHHE.

Ob6pas3erl] 5K3aMeHal[MOHHBIX OM/IETOB Mpe/CTaB/ieH B MPUIOKeHNH 4

3a/jauu u1si py0e;KHOro KOHTPOJIA.

MucipriHa pa3burta Ha ABa Mogysis. [1o KakgoMy MOIY/TIO NMeeTCst CBOM CIMCOK 3a7iad Ji/Isi CaMOCTOsITeNIbHOTO peliieHusi. [1o mepBomy monysmio 34
3aia4y, 110 BTOPOMY Mozy/mo 19 3afau. 3azjaum OCTaB/ISAIOTCS CTYLeHTY B pe)KuMe OHJIalH uepe3 yHUBepCUTeTCKUM cepBep WebWork

http://webwork-okko.bashedu.ru/webwork?2/

3a pyOeKHBIM KOHTPOJIb CTYJ€HT MOXKeT ToayuuTh A0 30 6asioB, mo 15 6asiioB 3a KaKblii MOAy/b. [IpuMepsl 3aziau /1711 pybeXXHOro KOHTPOJIS 10
JIBYM MOZY/IsIM TIpe/CTaB/IeHbl B IPUIOKEHWH 3.

Pafora B ayAUTOPHH U Y JOCKH.

Pabora y [OCKM COCTOMT B BBIOOPDOYHOM pa300ope OTAENbHBIX 3a/lau, aHAJIOTHUHBIX TeM, YTO CTY[EeHThl TMOIyYaloT B PEXKUMe OHJIAH dYepe3
yHUBepcUTeTCKui cepep WebWork. PeliieHue 3a/jaui CONMPOBOXKaeTcst 00CyK/ieHHueM TeOpUU. 3a KaXK/[blii MOAY/Ib CTYAE€HT BBIXOJUT K JOCKe KaK MUHUMYM
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http://webwork-okko.bashedu.ru/webwork2/

1 pa3. [Ipu 3TOM 3HaHWe TEOPUH OlLIEHUBAETCsl B 5 0a/UIOB, pelieHue 3aiad B 10 6asioB, perviuky ¢ MecTa, JOTOTHeHMs, TIosiCHeHus1 B 5 6aioB. CymMMapHO
1o 20 6asIoB 3a KaXKAbIN U3 JBYX MOJYJIeH.

4.3. PeMTHHT-TUVIaH JUCIUILIMHBI.

PelTUHr—T/1aH JUCLIMTIIMHBI TIPEJCTaB/IeH B TIPUIOXKEHUH 2.

5. YueGHO-MeTOANUYECKOe U HH(OPMALIMOHHOE 00ecnedeHHe JUCHUITTHHBI

5.1. IlepeueHb OCHOBHOM U JOTIO/THUTE/IHHOU yUeOHO JIUTepaTypbl, HEOOXOAMMOI /ISl 0CBOEHHS JUCIHIT/TUHBI
OcHoBHas juTeparypa:

1. [Hapwuros P. A. Kypc siMHeliHO# anreGpbl 1 MHOTOMEpPHOM reometpun. YuebHoe nocobwue. / PUL] Baml'y, Ya, 1996, C. 146. ISBN 978-5-7477-0099-5

[DnexkTpoHHBIH pecypc] — DnekTpoHHas Bepcus ied. iyoimmkarun .— <URL:_https://elib.bashedu.ru/dl/local/Sharipov_Kurs linejnoj algebry up 1996.pdf>.
2. Taigamak O. I, Cunoga E. B. AHanuTHUecKasi reoMeTpus 1 JIMHeliHas anrebpa. YuebHoe rocobue. / PULL baml'y, Yda, 2012, C. 96. [D1eKTpoHHBIH pecypc] —

OnekTpoH. Bepcus Tieu. myommkanuu .—<URL: https://elib.bashedu.ru/dl/read/GaidamakSilovaAnalit. Geometriy i LineinayAlgebralUPos.2012.pdf/info>.

Jlono/iHUTe/IbHAA IUTeparypa:

3. AxwmetBanueBa O. H., AxtamoB A. M. Marematuka. Y. 1: DneMeHThl TMHeHHOM anreOpel U aHanuTuueckoit reometpun. // PUL] Baml'y, Yda, 2010 —
OneKTpoH. Bepcus reu. myonukaumu. — <URL: https:/elib.bashedu.ru/dl/read/AhmetvalievaAhtymovaMatematikalUch.pos.2010.pdf>.

3.1. Anekcanpog, I1. C. Kypc aHanuTHUeCKOM reOMeTPUH U JIMHEHMHOU anreOpsl [DeKTpOHHBIN pecypc]: yueOHUK AJisi pus.-Mmar. crierl. By30B / I1. C. AyieKcaHZpOB .
— CII6. : JTanb, 2009 .— 512 c. : wi1. — ISBN 978-5-8114-0908-2 .— <URL:http://e.lanbook.com/books/element.php?pll_id=493>.

5.2. ITepeuens pecypcoB HH(}OPMaLOHHO-TeIeKOMMYHUKAIIHOHHOU ceTH «IHTepHeT»
H MPOrpaMMHOr0 o0ecrieueHusi, He00XOAMMBIX /ISl 0CBOEHUS JUCIHHILUTHHBI

4.  YuuBepcuterckuii ceppep WebWork Ha caiite Baml'Y: http://webwork-okko.bashedu.ru/webwork?/.
5. Ilapumos P. A. Kypc nuHeiHo# anrebpbl 1 MHOrOMepHOU reometpun. OHmaiiH yue6HUK: <URL: http://freetextbooks.narod.ru/r4-b2.htm>.
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http://freetextbooks.narod.ru/r4-b2.htm
http://freetextbooks.narod.ru/r4-b7.htm
http://webwork-okko.bashedu.ru/webwork2/
http://e.lanbook.com/books/element.php?pl1_id=493
https://elib.bashedu.ru/dl/read/AhmetvalievaAhtymovaMatematika1Uch.pos.2010.pdf
https://elib.bashedu.ru/dl/read/AhmetvalievaAhtymovaMatematika1Uch.pos.2010.pdf/info
https://elib.bashedu.ru/dl/local/Sharipov_Kurs%20linejnoj%20algebry_up_1996.pdf/info

6. MaTepI/IaJIbHO-TEXHI/I‘IECKaH 6838, HEOGXOJI[I/IMHH AJIA 0CyLIleCTB/IEHUA 06pa30BaTeJ'le01"0 nponecca nmo AMCIuIinHe

HaumeHoeaHue 060pyooeaHus, npo2pammHozo obecneueHust

HaumenoeaHue cneyuaau3upoeaHHbIX

Buod 3ausmuii

ayoumoputi, KabuHemoe, sadopamoputi
1 2 3
Aypnuropus 01, 02, 301 vy vHas Jlekyuu Hocka
ayIUTOPHsI 10 PACHMCAHUIO 3aHSITUN
Hocka

Aypvropus 322, 318, 216 wiv vuHas

Ilpakmuueckue 3aHamus

ayIMTOpHsI 110 PACHMCAHUIO 3aHSITUH
bubnmoTeka, uynTabHbIe 3aJTbI

CamocmosimenbHasi paboma

VHTepHeT, yHUBepcuTeTCKUiA cepeep WebWork
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IIpunoxenue 1

OENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/DKETHOE OBPA3SOBATEJIBHOE

YUPEXXEHME BBICIIIEI'O ObPASOBAHUA

«BAIIIKNPCKUM T'OCYIAPCTBEHHKII YHUBEPCUTET»

COJIEP)KAHUE PABOYEW ITPOT' PAMMBI

JUCIUTUIMHBI Bhicitias anrebpa Ha 2 ceMecTp

OYHas
¢dhopma obyuenust
Bup paboTsi O0BeM JUCIIHILIMHbBI
Ob6u1as TpygoeMKocThb aucuumiuHbl (3ET / uacoB) 4/144
YueOHBIX YaCcOB Ha KOHTAKTHYIO PaboTy C IperoaBareieM: 33,2
JIeKIUH 16
TpaKkThye CKUX/ CeMUHAPCKUX 16
n1abopaToOpHBIX 0
Jpyrux (TpynroBasi, UHAUBU/yabHasi KOHCY/IbTalLMsl U UHbIe BUZbI
yueOHOU JiesTesTbHOCTH, TIpeyCMaTpHUBaroLye paboty o0yuaromumxcs
C TIperofiaBaTesieM) 1,2
YueOHBIX YaCOB Ha CAMOCTOSITe/TbHYIO paboty obyyatonuxcs (CP) 49
YyeOHBIX YacoB Ha MOATOTOBKY K
sK3aMeHy/3auety/nuddepeniipoaHHomy 3auety (KoHTposib) 61,8

dopMa KOHTPOJIA:

3K3aMeH 2 cemMecCTp
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®opMa UsyueHus1 MaTepyasos:

OcHoBHas u

@dopmMa TekylLero

KOHTDOJS
JIEKI[UH, TIPAKTUUEeCKHe 3aHITHS, [IOTIOJTHUTe/TbHAasT
3aziaHus 1o yCIieBaeMOCTH
CeMHUHapPCKKe 3aHATHS, JIUTeparypa, .
CaMOCTOSATeTbHOM (KOJIJIOKBUYMBI,
Ne nabopaTopHblie paboThI, peKoMeHTyeMast
TeMma u cofiepkaHue paboTe CTyeHTOB KOHTPOJIbHBIE PabOoTHI,
/T camocTosiTeNlbHas paboTta u cTyfieHTaM (HoMmepa 13
KOMITbIOTEPHBIE TECTBI
TPYZ0eMKOCTH (B yacax) CTTHCKA)
Y T.0.)
Ip
JIK JIP | CPC
/CEM
1 2 3 4 5 6 7 8 9
Moayss 1
1. | Cucrembl uHeliHbIX ypaBHeHud CJIY. MarpuuHoe 2 2 0 6,125 4, mepBoe 3a/jaHre

TpeficTaB/ieHue TUHeHHbIX ypaBHeHU. OCHOBHast
u pacuumpeHHast Marpuua CJIY. DieMeHTapHbIe
npeobpa30BaHUs CUCTEM JIMHEWHBIX ypaBHEHUH U
3/IeMeHTapHbIe TpeoOpa30BaHUsl UX MaTpHII.
Metop INaycca gy petuenus CJIY. TlpuBegeHuve
MaTpULIbl CUCTEMBI TMHENHBIX YpaBHEeHUN K
rayCCOBCKOMY CTyIeHUaTOMy BUAY. 3aBUCHUMBbIE U
He3aBUCUMBIe [TepeMeHHble. COBMECTHOCTb
CUCTeM JINHEHHBIX YPaBHEHUMH - TIOHATHE O paHre
MarpuLibl 1 Teopema Kponekepa-Kanenm. Metof,
Kpamepa z/1s1 peltieHust cUCTeM JIMHEHHBIX
ypaBHeHwuil. [ToHsATHe oripefjennTesist KBaJpaTHON
Marpuubl. OrnipegennTend MaTpuL pasMmepa 2 X2 u
3X 3. BeluucieHue onpejenuTesiel METOA0M
pas/ioXkeHus o CTpoKe. MUHOPEI U
anredpanueckue fornoaHeHus. CBOMCTBA
orpefiesITesiel TIPOM3BOJILHOTO pa3Mepa.
BoruricnieHve orpesiesitesield ipy MOMOILLH
3/IeMeHTapHBIX TIpe00pa30BaHMM CTPOK U CTOOLOB
B Matpulie. Onpefie/iuTe/d TPEYTObHBIX U

OHJIakH 10
WebWork,
3agaud 1-8 u3 uncia
3a71au A1t pyOeXkKHOTOo
KOHTPOJISI
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JMaroHa/IbHBIX MaTpuL]. AsirebpanyecKue
oreparyy ¢ Marputiamu. CrioykeHre MaTpull,
YMHO)KeHHe MaTpHUL] Ha YMC/I0 U YMHOKeHHe [IByX
Marpul. 3arnyuch MaTPUUHOIO YMHOKEHUS B
KoMIoHeHTax. HyneBast maTpuia v eJuHAYHAs
Marpuria. [ToHsiTre 06paTHOW MaTpHULIbI 151
KBa/[paTHbIX MaTpuL]. Ornpesenurenb
MIPOU3Be/IeHHsI ABYX KBa/[PaTHbIX MaTpUL.
HeBbIpOXKZIEHHOCTH ¥ 00paTUMOCTh KBaZ[paTHBIX
MaTpuLl.

MartpuruHoe pelieHUe ypaBHeHUs i2=-1.
KomrinekcHele uncia. BeljecTBeHHas 1 MHUMas
4aCTH KOMIUIEKCHOro uncna. CinoxeHue U
BbIUATaHHE KOMIIJIEKCHBIX UMCesl. YMHOXXeHHe U
JlefieHre KOMIIEKCHBIX YHcesl. MoAynb U apryMeHT
KOMITJIEKCHOTO YMc/la. TpUroHomeTpryeckas
(hopma 3anrcu KOMIUIEKCHBIX urcesl. Bo3BezieHue B
CTeleHb Y U3BJleueHre KOpHell. KomiiekcHbIN
norapuM 1 KOMIJIEKCHas SKCIIoHeHTa. JInHeiiHoe
BeKTOpHOe npoctpaHcTBo (JIBIT). Ornpenenenve u
nipumepsl JIBIT. Akcuomsl JIBIT u ipocrefimue
CneACcTBUA U3 HUX. [IoHATHE MOATIPIIOCTPaHCTBa.
JIvHeliHasi 3aBUCUMOCTb U HE3aBUCUMOCTb CUCTEM
BekTOpoB B JIBII. CBoiicTBa /iHEeHOMN
3aBucuMocTu. Teopema ITeitHuiia. Cuctemsl
BEKTOPOB U UX JIMHEHHbIEe 000TOUKH.
[MTopokpatoiye cucteMsl BeKTopoB. CBolCTBa
MUHHUMAaJ/IbHOCTH U JIMHEMHOW He3aBUCHMOCTH
MOPOKAAIOLMX CUCTeM. ba3ncel M pa3MepHOCThb
JIBII. CpolicTBa pa3MepHOCTH. TeopeMa 0
JonosiHeHuH 6asuca. basuce! 1 KoopArHaTHOe
TipeJicTaB/ieHNe BEKTOPOB, BepXHHeE U HIKHUe
WH/IeKChI. 3ameHa 6a3ucor B JIBIT. Marpuiisl
niepexozia. CBsi3b MaTpHL] IPSIMOTO ¥ 0OpaTHOTO

6,125

1-3,5

4, mepBoe 3a/jaHre
OHJIalH 10
WebWork,

3azaur 9-16 13 uncia
3a7iau A1t pyOeXkKHOTro
KOHTPOJIS

OrieHka paboThI B
ayZIUTOPUU U Y JIOCKU
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niepexozioB. [Tpeobpa3oBaHKe KOOPAMHAT BEKTOPa
TIpU 3aMeHe 0a3uCoB.

OTtobpakenust. O6acThb orpeeieHust U 00/1acTb
3HaueHU oToOpakeHusi. OOpa3bl U MOJTHBIE
Mpo00Opa3bl OT/AEMbHBIX 3IEMEHTOB U
MOZIMHOKEeCTB. MHOXXeCTBO 3HaUeHUeH
orobpakeHust. CIOpPbEKTUBHOCTb, UHBEKTHBHOCTh
1 OMEeKTMBHOCTh 0TOOpakeHMt. KoMmosuiyst
otobpaxkennii. TokecTBeHHOe 0TOOpa>keHue.
[Monsite 06 obpaTHoM oToOpaskeHnu. CyskeHre U
TMpofo/KeHue 0ToOpaykeHUH. JInHeHbIe
oTobpaxkeHwust. Sapo u 06pa3 TMHEHHOTO
otoOpakeHust. Kputepun UHbEKTUBHOCTU U
CIOPBEKTUBHOCTHU JIMHEHHBIX 0TOOpa)keHUH K
TepMUHaX si7ipa ¥ obpasa. JInHeHHOCTh
oToOpa)keHust, 0OpaTHOTO IUHEHHOMY U
OuekTBHOMY OTOOpakeHuto. Teopema o
JTMHEHHOM He3aBUCUMOCTHU TTPo00pPa30B TUHEHHO
HE3aBUCUMbIX BEKTOPOB. M30MOpdY3M TUHEHHBIX
BEKTOPHBIX MPOCTPAHCTB. TeopeMa o COBMa/ieHUN
pa3MepHOCTel N30MOP(MHBIX TIPOCTPAHCTB. Ba3uchl
Y 130MOp(Y3M 00IIMX TUHEHHBIX BEKTOPHBIX
npoctpadcts nipoctpaHcTBaM K, re K — mose.

6,125

1-3,5

4, mepBoe 3ajlaHre
OHJIakH 10
WebWork,

3agaum 17-24 wu3
yKcsa 3ajad Asst
pPyOeXKHOTO KOHTPOJISA

OrjeHka paboThI B
ayIMTOPUU U Y JOCKH

Marpwuua JiMHeiHOTro oToOpaskeHusi. Matpuija
COCTaBHOTO 0TOOpaKeHUs! (KOMITO3HUITHN).
V3MeHeHMe MaTpULIbI TMHEHHOTO 0TOOpaXkeHUst
Npy 3aMeHe 0a3ncoB B 00/1aCTH OTIpe/ie/ieHNs ¥ B
obnacTy 3HaYeHWH. 3ajiaua o TIpUBeIeHNH
MaTpHULIbI TMHEMHOTO 0TOOpa)keHUs K TIOUTH
JvaroHajabHOMYy BUZy. Teopema o cymMme
pa3MepHocCTeli sipa ¥ 0bpasa TMHeHHOTo
otoOpakeHus. BerurcieHue siapa u obpasa
NMHENHOTOo oToOpaXkeHust. HaxoxkaeHue napsl
0a3uCoB, AMAaroHAMU3UPYIOIUX MATPUITY

6,125

1-3,5

4, mepBoe 3a/jaHre
OHJIaMH TI0
WebWork,

3afauu 25-34 u3
yKcsia 3aja4 st
pPyOEXKHOTO KOHTPOJIS

OrieHka paboThI B
ayIUTOPUU U Y JOCKH
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| nuHeliHOro 0TO6pAKEHNSI.

Mo,

b 2

5

JIuneliHble oriepatopbl. IHbEKTHBHOCTD,
CIOPBEKTUBHOCTb Y OMEKTUBHOCTh B C/Iy4ae
JIMHEHHBIX OrepaTopoB. Marpulia TMHeHHOTro
oneparopa. VI3ameHeHue MaTpULbl TUHEHHOTO
oreparopa Inpu 3ameHe 6asuca. /lerepMUHaHT
JIMHelHoro oreparopa. HeBbIpOXXeHHOCTh U
OVeKTUBHOCTL. Anrebpanyeckue oreparyu ¢
JIMHENHbIMY OTlepaTopaMy U UX CBOWCTBA.
KoMMyTaTop ¥ aHTUKOMMYTaTOp JIMHENHBIX
oreparopoB. VIHBapuaHTHBIe OANIPOCTPAHCTBA
JUHelHoro orepatopa. CyMMBI U [1epeceueHus
VHBapUaHTHBIX MOJNPOCTPaHCTB. OHOMEpHbIe
WHBapHaHTHbIE TIOTPOCTPAHCTBA U COOCTBEHHBIE
BeKTOpbl. COOCTBEHHBIE UMC/IA U
XapakTeprCTUYeCcKoe ypaBHeHue TMHeHOro
oreparopa. KopHu XxapakTepucTu4ecKkoro
ypaBHeHUs (XapaKTepruCTHUeCKHe YKC/a).
[IpocTele ¥ KpaTHbIe XapaKTepUCTUYECKUE YHCIIa.
3ajaua o puBe/ileHUH MaTpuLibl IMHEHHOIO
oreparopa K KaHOHUUYeCKOMY BUJY.
[uaroHanu3upyemslie orepatopbl. COOCTBEHHBIE
rozimpocTpaHcTBa. Teopema o cyMMe COOCTBEHHBIX
MOATIPOCTPaHCTB, OTBEYAIOIIMX pa3TMUHbIM
COOCTBEHHBIM UHC/IaM.

6,125

1-3,5

4, BTOpOE 3a/aHue
OHJIaMH 10
WebWork,

3aziauu 1-5 13 umcia
3aza4 A7ist pyOexxKHOTo
KOHTPOJISA

OrnieHka paboThI B
ay/JUTOPUU U Y JOCKH

KparHbie cOOCTBEHHBIE UHC/IAa U KOPHEBbIE
TOATIPOCTPAHCTBA JTMHEeMHOTO oreparopa. [se
TeopeMbl 0 CyMMe KOPHEeBBIX MOAPOCTPAHCTB,
OTBEYaIOIIMX Pa3/IMuHBIM COOCTBEHHBIM UHC/IAM.
Oco06eHHOCTH BelleCTBEHHOTO ¥ KOMILJIEKCHOTO
cnyydaeB. Llernouky BeKTOPOB B KOPHEBBIX
MOATPOCTpaHCTBax. HauanbHbIN U KpaltHUI
BEKTOpHI 1[eNovKu. TeopeMa 0 TMHeNHOU

6,125

1-3,5

4, BTOpOE 3a/aHue
OHJ/IaliH TI0
WebWork,

3agaum 6-10 u3 umncia
3a71a4 A71st pyOexxKHOTOo
KOHTPOJISI

OrieHka paboThI B
ay/JUTOPUU U Y JOCKH
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HEe3aBUCHMOCTH L{eTI0YeK C TMHEeHHO
He3aBUCHMMBIMH KpallHIMH BEKTOpaMH U TeopeMa o
0a3uce U3 1jeTIOUeK B KOPHEBOM TOATIPOCTPAHCTBE
nHeNHOTO orepaTopa. 2KopZaHoB 010K, )KOp/IaHOB
6a3uc ¥ )KopZlaHOoBa HOpMasbHast (hopMa MaTpHIbI
nUHelHoro orepartopa. Teopema 'amunbTOHa-
Koy, JTuHelHble QyHKI[MOHABL. AnreOpanyeckue
oriepaLyu ¢ QPyHKLMOHAIAMU U COTIPSDKEHHOe
ripoctpaHcTBo. KoopauHarHbie GyHKIMOHAB U
COTIPsDKeHHBIN 6a3uc. BeluncieHre pa3MepHOCTH
COTIPSDKEHHOT0 IpocTpaHcTBa. KoBekTopHas
3aIMChb JTMHENHBIX QyHKLMOHAIOB U CKa/sIpHOe
Mpou3BefieHre BeKTOpa C KOBEKTOPOM.
[Tpeobpa3oBaHue KOOPAWHAT KOBEKTOpA IPU CMeHe
6asuca. OpToroHanbHbIe JOTIOTHEHUS
TOATIPOCTPAHCTB B COMPSDPKEHHOM MPOCTPAHCTBE U
1x pasmepHoCTU. CBOMCTBa OPTOrOHATBHBIX
JornosiHeHU. CorpsibkeHHOe 0TOOpaXkeHHe.

BunuHeliHble 1 KBagpaTUu4Hble (JOPMBI.
CumMMeTpuyHbIe OMTHHEeHbIe POPMBI.
BoccraHoBneHre CUMMEeTPUYHOU OUITMHEHHOM
(hOpMBI 110 COOTBETCTBYIOLIEH el KBaApaTUUHOU
tdopme. KoMoHeHTbI OMTMHEMHBIX 1
KBaZIpaTUUHLIX (opM B 6a3uce. ITpeobpa3oBaHme
KOMIIOHEHT KBa/[paTUuHOl (OpMBI P 3aMeHe
0asuca. SIpo KBaIpaTUUHOU (OPMBI U
OPTOrOHAJIbHbIE [IOTI0JTHEHUS] OTHOCUTE/IBHO
KBaZipaTuuHbIX (popM. [IprBesieHre MaTpuLibl
KBaZIpaTU4YHOU (HOPMBI K AMarOHaIbHOMY BUJY.
HyneBoii uH/ieKC MHEPLUY U €ro CBSI3b C
pa3MepHOCTHIO sifipa. CUrHatypa KBaJpaTHYHOU
(hopMbI (0COOEHHOCTH KOMIIEKCHOTO U
BeII[eCTBeHHOTO Cy4aeB). [10/0KUATETbHBIN U
OTpULaTeIbHbIA UHJEKChl MHepLMY B

6,125

1-3,5

4, BTOpOE 3a/iaHue
OHJIaMH T10
WebWork,

3agaum 11-15 u3
yuca 3azad Ass
pyOEXKHOTO KOHTPOJIS

OrieHka paboThI B
ayJUTOPUU U Y JOCKH
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BellleCTBeHHOM citydae. Teopema 06
VHBapHUaHTHOCTH MOJIOKUTETEHOTO U
OTpHULaTe/IbHOI0 UH/EKCOB MHEPLIUH.
ITonokutenbHO ornpe/e/ieHHble KBalpaTUuHble
¢dopmbl. Kputepuit CunbBecTpa MoI0KUTeTbHOM
orpeieNIeHHOCTH.

[TonoxkuresnbHble KBaipaTUUHble (POPMBI B PO/IU
CKaJ/IIPHOrO Tpouv3BesieHrst. EBK/IM0BbI
npocTpaHcTsa. HepaBeHCTBO TpeyrosbHUKA U
HepaseHCTBO Komm-byHskosckoro-IlIBapriia.
[ToHsiTHe [/IMHBI BEKTOPA U yIJIa MEXAY
BekTOpamu. Marpuriia ['pama U ee leTepMUHaHT.
Teopema 0 ZI0IIO/THEHNY OPTOHOPMUPOBAHHOTO
6asuca 13 MoANpOCTPaHCTBA [0
OPTOHOPMHPOBAHHOTO 0a3yca BO BCeM
npoctpadcTBe. KBasparuuHbie GOpMEbl B
eBKJIM/I0BOM TIPOCTpaHCTBe. OrpaHUueHHOCTh
KBaJlpaTUYHBIX (POPM B KOHEUHOMEPHbIX
eBKJ/IU/IOBBIX IIPOCTPAHCTBAX U UX HOPMBL.
OKCTpeMasbHbIe BEKTOPBI U iMaroHaIn3aLus
KBa/[paTUUHOM (POPMBI B OPTOHOPMHUPOBaHHOM
Oasuce. /JnaroHanm3anys napsl ¢Gopm, ofHa U3
KOTOPBIX MOJIOKUTENIBHO ONpeiesieHa.

6,125

1-3,5

4, BTOpOE 3ajiaHue
OH/IaliH 1o
WebWork,

3aiau 16-19 us
yKcsIa 3a/1a4 st
pPyOeXKHOTO KOHTPOJISA

OrjeHka paboThI B
ayZUTOPUN U Y JOCKU

Bcero uacos:

16

16

49

[ToxgroroBKa K 3k3aMeHy (KoHTpoO/b)

61,8

I'pynirioBast KOHCy/IBTaLMS [Ipef] 9K3ameHoM 1,2

Bcero uacoB:

16

16

110,8

3K3daMeH
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Peiitunr-nnan gucrpnmise! Bricinas anre6pa

Hamnpasnenue noarorosku: 28.03.03 HaHoMarepuaibl

Kypc __mepBbIii _, ceMecTp_ BTOpPOM (BECEHHMIA)

IIpunoxenue 2

Buibl yueOHOM bann 3a
JiesITeTbHOCTH CTY/I€HTOB KOHKpeTHOe
3a/iaHue

Yucio
3a/laHUH
B MOJyJie

Bannbl

MuHumMmanbHbINA | MakcuMaIbHbIH

Mopayns 1

Tekyiuii KOHTPOJIb

1. Pabota y mocku u
B ayJIUTOPUH

Py6e)xHbIH KOHTPOJIb

1. Pewuenue 3amau
OHJIaVH U3 TIepPBOT0 0,44
3aanust WebWork

34

Mopyasb 2

TeKyuuil KOHTPOJ/Ib

1. Pabota y mocku u
B ayJIMTOPHU

Py6e)XHbIi KOHTPOJIb

1. Pemrenue 3agau
OHJIaVH 13 BTOPOI0 0,79
3asiaHuss WebWork

19

IooipuTe/bHBIE DA/ TBI

CornacHO MoI0KeHUI0
0 MOZAY/IbHO PEUTHUHTOBOM CUCTEME

0 10

IocenaemocTh (0a/1/1bI BBIYMTAIOTCS U3 001IeH

CyMMBbI HA0paHHBIX 0a/I710B)

[TocelleHre IEKLIMOHHBIX 3aHSITUN

0 -6

[ToceuieHye ceMUHApCKUX 3aHSATUM

0 -10

HToroBblii KOHTPO/Ib

1. Ok3ameH \ 15

0 30

24



IIpunoxenue 3
OOpa3upl 3aa4 /i py0e)KHOT0 KOHTPOJIS

3 nepBoro 3asaHusi no WebWork

Banaua 1.10. Marpuna A pasmepa 4 X 4 co cTpoKamu U1, Vg, Us U U4 KMEET OIPEJIe/TATEI b

40y + 2u,
— I S N g - (0]
det A = 5. Haiipure onpegenurens Mmarpurbl det o1 + 5vs
U4
a b c
Bagaga 1.11. IIyero det | d e f | = 5. Haiiqure cieayomnme onpeieiuTeiu:
g h i
a b ¢ a b ¢ a b c
det { d e f |, det | 5d be bHf |, det | g h i
8g 8h 8i g h i d e f

Bapaua 1.12. Ucnosmayiite onpegeurenu, UT00bl YCTAHOBUTh, ABJISETCH JIU CJIEAYIOMAs
MAaTPHUIA BbIPOZK ICHHO]:
2

(LR |

A=

= o o

1
5

=

3 BTOporo 3aganusa no WebWork

Bamada 2.3. [Iycte A = { :g _f ] Omupenesnm mmneiinoe orobpazkenne T : R? — R2

kak T'(z) = Az. Haitjure 06pasel BeKTOPOB U = { _24 ] HU = { ?} ] upu orobdpazkenuu 1.

Banaua 2.4. Ilycre A= { _;1 é ] ub= [ ig ] . Oupenenum smbeiinoe npeodbpasoBaHue
T : R? — R? kak T(z) = Az. Haiigure sekrop x, ueii 06pas npu T papen b. Ejuncrsenen
JIA TaKoi BekTOp 7

Bagaua 2.5. [lycts S — smneiinoe orobpazkenne us R? B R? ¢ coorsercTryomeii emy
3 -2
0 -1
-1 -2
1 -

marpuneit A = [ ] Iycrs T — nuueiinoe orobpazxkenne u3 R% g R? ¢ coorsercrByomeit

eMy Marpureit B = [ ] . Haitygure marpuny C' komnosuiun orobpaxkenuii 17'o S
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IIpunoxenue 4

Oo0pas3ern 3K3aMeHalMOHHBIX OW/IeTOB

OEJAEPATIBHOE 'OCYJIAPCTBEHHOE BIO/IZKETHOE OBPA30BATE/ILHOE
YUPEZKJ/IEHUE BBLICIHIET'O OBPA30OBAHNA
«BAIIIKUPCKUN TOCYIAPCTBEHHLIN YHUBEPCUTET »
OAKVYJ/IBTET MATEMATUKU 1 MHOOPMAIITMOHHBLIX TEXHOJIOI'MN
KA®EJ/IPA BLICIHIEN AJITEBPHI U TEOMETPUU

3K3aMeHAIMOHHBbI Gmier Ne HOMep CKpbIT
o JuciidiinHe «Boicmias anrebpax» (20__—__ Y4. TO1)

1. Cucrembl uneiinbix ypasaenuii. Merox KpaMepa Jyis ux pereHusi.

2. BeKTOpBI H KOBEKTOPHL

[Ipenoasarenn / Wapunos P. A. /

3as. kadepoit / XabuOymwmn B. H. /
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