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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:

JTanbl Pe3ynbTarhl 00yueHus dopmupyeMast KomreTeHLus (C [Ipumeuanue
OCBOEHUS yKa3aHueM Ko/a)
1-1i oTan 3Harb: MOHSITUE JIMHEeHHOT0 BeKTOPHOIO NMPOCTPAHCTBA U €r0 MOATPOCTPAHCTB; OTIK-2, crioco6HOCTHIO
TIOHsITHe 6A3MCOB U MX 3aMeH; TIOHATHe MHOXKeCTB U UX 0TOOPayKeHHid; TIOHSTHe VICTIO/Tb30BaTh B
3HaHus JIMHEMHBIX OTOOPa)KeHUH U MX MATpPHLI; TTOHATHE JIMHEHHBIX OTIepaTOpOB M UX ripodeccroHaILHOM
MaTpuLl; TIOHSITHE COOCTBEHHBIX UKMCe ¥ COOCTBEHHBIX BEKTOPOB JIMHEMHOTO JesTellbHOCTH 6a30Bbie 3HAHUS
orieparopa, MOHSITHSI UHBAPUAHTHBIX, COOCTBEHHBIX Y KOPHEBBIX TIOTIPOCTPAHCTB (dyHzaMeHTabHBIX paszesoB
JIMHEMHOTO OTIepaTopa; TOHSATHE KOP/IaHOBBIX (HOPM MaTpHIIbI JITHEHHOTO MaTeMaTUKH, CO3/1aBaTh
oriepaTopa; TIOHSTHE KOBEKTOPOB, TIOHATHE OMIMHEHHBIX U KBa/[paTUUHBIX (DOPM U MaTeMaTUueCcKre Mofe/u
VX CUTHATyp; MOHSTHE MHOTOMEPHOTO €BK/IM/I0BOTO IIPOCTPaHCTRA. THIOBBIX MPO(deCCHOHATBHBIX
3a/]au ¥ UHTEePIIPeTHPOBaTh
TIOJTyueHHbIe pe3y/bTaThl C
y4eToM I'paHUL] TPUMEHHUMOCTH
MOZesiei.
3HaTh: eCTeCTBeHHOHAYYHYIO CYIITHOCTh MOHSTUM TMHEHHOTO BEKTOPHOTO OTIK-8, crtoco6HOCTHIO
TIPOCTPAHCTBA U ero MO/IPOCTPAHCTB, 6a3UCOB B TMHEHHBIX BEKTOPHBIX KPUTHUUECKHU TTePe0CMbIC/TUBATh
MIPOCTPAHCTBAaX, MHOXKECTB U UX 0TOOpa)keHWH, JTMHEHHBIX OTOOparkeHnH, HaKOIJIeHHBIN OMBIT, U3MEeHSITh
JIMHEeWHBIX OTIepaTopOB, COOCTBEHHBIX YMCe U COOCTBEHHBIX BEKTOPOB JTMHEHHOTO TIPU HEeOOXOIUMOCTH
oriepaTropa, KOBeKTOPOB, OWIMHEMHBIX 1 KBa/IpATUUHBIX (HOPM, MHOTOMEPHBIX HarpaB/ieHHe CBoei
eBKJIUZIOBBIX IPOCTPAHCTB. JlesiTe/IbHOCTH.
2-1 STan YMeTb: OT/IMUaTh JIMHeWHbIe BeKTOPHBIe TIPOCTPAHCTBA M UX TIOATIPOCTPAHCTBA OT OTIK-2, crtoco6HOCTHIO
JPYTUX MHOKECTB; BBITTOJTHATE 3aMeHbI 0a3UCOB; BEIUMC/IATE CYMMBI U TTEPEeCeYeHus] | UCIOMb30BaTh B
YMeHHs TIOATIPOCTPAHCTB; CTPOUTH OTOOPa’KeHHsI MHOYKECTB; BEIUMC/ISITh MaTPHULIbI TMHEWHBIX | TpodeCcCMOHATBHOM

oToOpa’keH i U JIMHEMHBIX OIepaTopOB; HAXOAUTh COOCTBEHHbIE UMC/Ia U
CoOCTBEeHHBIE BEKTOPbHI IMHEHHBIX OTePAaTOPOB; MPUBOAWTD MATPHUIIbI TMHEMHBIX
OT1epPaToOpPOB K YKOPJAHOBOH JopMe; BEIUMCIIATEL CKaIsIpHOe TIPOM3BeZieHre BEKTOPOB C
KOBEKTOpaMH; HAXOWUTb CUTHATYPbl OMIMHEHHBIX M KBAJJPaTHUHBIX (GOPM; HaXOJUTh

JesITe/IbHOCTH 6a30BbIe 3HAHUS
(hyHaMeHTaTbHBIX pasziesioB
MaTeMaTHKH, CO3/1aBaTh
MaTemMaThyeCcKue MofeIu




AJIMHBI BEKTOPOB U YIJIbl MEXXY HUMW B MHOT'OMEPHBIX €BK/IMA0BbIX IIPOCTPAHCTBAX.

THUTIOBBIX MPO(deCCHOHATEHBIX
3a/la4 U UHTEePIPeTUPOBaTh
MoJTyueHHbIe pe3y/bTaThl C
yUeToM rpaHuL] IPUMEHUMOCTH
Mojiesiei.

YMeTb: IPUMeHSATh MaTeMaTH4yeCKHUi arapar 3aMeHbl 0a31COB; TOCTPOEHUsI
oToOpakeHU MHOXXECTB; BbIUMC/IEHHS] MaTPUL] IMHEHHbIX 0ToOpakeHUH U
JIMHEMHBIX OTIePaTOpPOB; HAXMKEHHUST COOCTBEHHBIX UMCe/ M COOCTBEHHBIX BEKTOPOB
JIMHEWHBIX OT1ePaTOPOB, TIPUBEeHUs MaTPUIL] JIMHEMHBIX OITePaToOpPOB K YKOPJaHOBOM
(opme, BBIUMC/IEHHUS CKa/IIPHOTO TIPOM3Be/IeHNsI BEKTOPOB C KOBEKTOPaMUy;
HaXOXK/]eHUSI CUTHATYPbI OMIMHEHHBIX U KBaJPaTUUHBIX ()OPM; HAXOXKAEHUS [IJTUH
BEKTOPOB U yIJIOB MEXKAY HAIMH B MHOTOMEPHBIX eBK/IH0BBIX TIPOCTPAHCTBAX.

OIIK-8, crioco6HOCTLIO
KPUTHUYECKU T1epe0CMbIC/IUBATh
HAKOTUIEHHBIN OTIbIT, U3MEHSITh
TIpY He0OX0IUMOCTH
HarpaB/ieHHe CBoei
JeATe/TbHOCTH.

3-11 5Tar

Bnagets
HaBbIKaMH

BrageTb: CIOCOOHOCTBIO COEIMHSATEL TeOPeTUYeCKHe 3HAaHUS C TIPAKTHUe CKUMHU
HaBBIKaMH TIPH pellleH|uH Y4eOHO-TPeHHPOBOUHBIX 3a/au C 1[eJbI0 B TOC/IeYIOIeM
UCII0/Tb30BaTh B NPOdeCCUOHAIbHOM JlesaTe/IbHOCTH Oa30Bble 3HAHUS
(byH/jaMeHTaIbHbIX paszie/loB MaTeMaTHKH.

OIIK-2, criocoGHOCTLIO
WCTIOTh30BaTh B
ripodeccroHaTLHOM
JIesITeIbHOCTU 0a30Bble 3HAHUS
(dyHZaMeHTaIbHbIX pa3/iesioB
MaTeMaTHKH, CO3/1aBaTh
MaTeMaThueCKre MOZEeTU
THUTIOBBIX MPO(}eCCHOHATBHBIX
3a/la4y ¥ UHTepPIPeTUPOBaTh
TIO/TyYeHHbIe Pe3y/IbTaThl C
Y4eTOM TpaHHIL] IPUMEHUMOCTH
MOZesiei.

BnajeTsb: ciocoGHOCTRIO COETUHATL TEOPETUYEeCKUe 3HAHUS C TPAKTHUE CKUMHU
HaBBIKaMU TIPH pellieHnH YueOHO-TPeHNPOBOYHBIX 33/1a4 U IEMOHCTPHUPOBATh
CroCco6HOCTh KpUTUUYECKH TePe0CMbIC/TUBATh HAKOTI/IEHHbIH OTIBIT.

OIIK-8, criocOOHOCTBIO
KPUTHYECKU TTePe0CMbIC/TUBATh
HAKOTUIEHHBIN OTILIT, U3MEHSITh
TIpU He0OXOIUMOCTH
Harpae/eHue CBoel
JesITeNIbHOCTH.




2. Ilenp M MeCTO AMCLUILIMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

HOuctunivHa «JIuHeliHast anreGpa» OTHOCUTCS K 6a30BOM YacTH.

JucnunirHa usydaetcs Ha 1 Kypce Bo 2 ceMecTpe.

e n3yyeHus AUCLIUIVIMHBL: OB/IaJleHHe MaTeMaTUyeCKUM arirapaToM, UCI0/Ib3yeMbIM B AUCLIMIUIMHAX CIleliaiv3aiu.

[t 0CBOEHUsI AMCLMIUIMHBI He0OX0IMMbI KOMITeTeHL[MH, C(OPMUPOBaHHbIE Ha TIPe/IbIyIlieM YPOBHe 00pa30BaHus ¥ IIPOBepeHHbIe MPU MOCTYIIEHUN
B YHHUBEPCHUTET, a TaK)Ke KOMIeTeHLMH, CPOPMHUPOBaHHbIe B JUCLIUTIZIMHE « AHAaTUTHUeCKasi TeOMeTpPUsI».

3. Copaepxanue padoueii mporpaMmsbI (00eM AMCIUIUIMHBI, TUIIBI M BU/bI YUe0HBIX 3aHATHH, YUe0HO-MeTOJUUeCKoe odecrieueHue
CaMOCTOATE/TbHON PaboThI 00yUArOIIUXCS)

CopneprkaHre paboueit mporpamMmel TipecTaBieHo B ITpunoxennn Ne 1.
4. DOoHJA OL|eHOUHBIX CPEACTB MO0 AUCLUILIAHE

4.1. IlepeueHb KOMIETEHLMI C YKa3aHHEM 3TanoB uX (JopMHUpOBaHMsA B MPOIecce 0CBOeHHUs1 00pa3oBarTe/IbHONM MporpamMMbl. Onmcanne
MoKa3are/iell U KpUTepHeB OLeHUBAaHHs KOMIIeTeHIMI Ha Pa3/IMYHbIX Tanax ux ()opMUpoOBaHMs, ONMCAHUE [IKaJI OI[eHHBAaHUS

OITK-2, crtocoGHOCTRIO UCITO/MB30BaTh B MpOdheCCHOHAILHOM /IeITe/IbHOCTH 0a30Bble 3HaHUS (PyHAaMeHTaIbHBIX Pa3ziesioB
MaTeMaTUKH, CO3/laBaTh MaTeMaThueCcKre MoJie/Ii TUTIOBbIX MPpogheCCUOHATBHBIX 3a/lad U UHTePIPeTUPOBaTh MOTyUeHHbIe pe3y/bTaThl
C y4eTOM I'DaHUL] IPUMEHUMOCTHU MOJIeJIeu.

Orar, I[11aHUpyeMble pe3ysibTaThl 00yUueHust KpuTepuu orleHMBaHUs pe3y/IbTaToOB 00yueHust

YPOBEHb (okasareny JOCTW)KeHUS 3a/laHHOTO YPOBHS OCBOEHHS «Heynosnersopur «Y[I0BJIETBOPUT «Xopomuio» «OTIYHO»

OCBOEHUs KOMIIeTeHLIMI) e/IbHO» e/IbHO»

KOMIIeTeH

815051
[TepBblii | 3HAaTh: MOHSTHE JIMHEHHOTO BEKTOPHOI'O IIPOCTPAHCTBA U ero IIpakTHuecku He Nwmeer 3HaeT MoYTH BCEé 3Haet BCé
JTan TIOATIPOCTPAHCTB; TIOHSATHE 0a31COB U UX 3aMeH; MOHATHE MHOKECTB 3HaeT 3HAUUTeJIbHbIe

Y UX 0TOOpaKeHH; MIOHSATHE JIMHEHHBIX 0TOOPayKeHU ¥ X MaTpHLI; nipobesnsl B
TIOHSITHE JIMHENHBIX ONlepaTopPoOB U MX MaTpUL]; [IOHSITHE 3HaHUAX




COOCTBEHHBIX UKCeN U COOCTBEHHBIX BEKTOPOB JIMHEMHOTO
oriepaTopa, MOHATHUS MHBAPUAHTHBIX, COOCTBEHHBIX U KOPHEBBIX
TMOATIPOCTPAHCTB JIMHEMHOTO OTepaTopa; MOHSATHe KOPAaHOBLIX
(hopM MaTpHULIbl TUHEHHOTO OTlepaTopa; MOHSATHe KOBEKTOPOB,
TIOHSITHE OUTMHEHHBIX M KBaZIpaTUUHBLIX (POPM U UX CHTHATYD;
MOHSITHE MHOTOMEPHOT0 eBKJ/IU/IOBOTO MPOCTPAHCTBA.

Bropoii | YMeTb: 0TVIMYaTh JIMHElHbIe BEKTOPHBIE POCTPAHCTBA U UX IIpakTuuecku He He ymeer 1o YMeeT noutu BCé Ymeet BCé
sTan MOATIPOCTPaHCTBA OT APYTUX MHOKECTB; BBIIIO/HATH 3aMeHbI ymeer 3HAUUTeTbHOU
0a3uCoB; BEIUUCISATH CYMMBI U TlepecedeHts TIOAIIPOCTPAHCTB; 4yacTy Marepuasna
CTPOWTE O0TOOPaXKeHUsT MHOYKECTB; BBIYUC/ISATH MAaTPULIBI IMHEHHBIX JVCLUTTMHBI
0TOOpaKeHUH U JIMHEHHBIX OTePaTOpPOB; HAXOAUTb COOCTBEHHbIE
yrcsia ¥ cCoOCTBEeHHBIE BEKTOPBI JTMHEHHBIX OTIepaTOpOB; MPUBOAUTD
MaTpUILIbl TMHEMHBLIX OTIePATOPOB K JKOP/IaHOBOM (hopMe; BEIUHC/ISATh
CKa/IsIpHOe INPOU3Be/leHre BeKTOPOB C KOBEKTOPaMU; HaXO4UThb
CUTHATYpPbl OMJTMHEMHBIX ¥ KBa/IPATUYHBIX (HOPM; HaXOAUTD JTUHBI
BEKTOPOB U yIVIbl MeXX/ly HUIMU B MHOTOMEPHBIX €BKJIU/I0BbIX
NIPOCTPaHCTBaxX.
Tpetnii | BrnageTb: CIOCOOHOCTBIO COEIMHATEL TeOPeTUYeCKHe 3HaHHUS C IIpakruuecku He He Bnageer no ITo cywecTBy Bnageer
JTan NpaKTH4YeCKUMY HaBbIKaMH TPU pellieHny yueOHO-TPeHUPOBOYHBIX | BajieeT 3HAUUTebHOU B/IafieeT
3a/ia4 C Lje/IbI0 B IIOC/IeYH0IeM UCII0/1b30BaTh B YyaCTU Marepuasna
nipodeccroHaNBEHOM AeATeTbHOCTH Oa30Bble 3HAHHS JVCLIUTIINHBI

(yH/aMeHTalbHbIX pa3/ie/ioB MaTeMaTUKU.

OIIK-8, criocobHOCThI0 KPUTHUECKH TepeoCMbIC/IMBAaTh HAKOTIJIEHHBIN OMbIT, W3MEHATh MPU HeoOXOAMMOCTH HaripaB/ieHHe CBOei

AedaTe/IbHOCTH.
Orar, [TnaHupyeMble pe3y/bTaThl 00yUeHus KpuTepru orleHHUBaHKs pe3y/IbTaToB 00yUeHHs
YPOBEHb (mokasaresiv AOCTW)KeHUsI 3a/IaHHOTO YPOBHSI OCBOEHUS «HeynoBnetBoput «Y[IOB/IETBOPUT «XopoIIo» «OTnyHO»
OCBOEHUS KOMITeTeHLIUM) e/TbHO» e/TIbHO»
KOMIIeTeH
WU




IlepBbIii | 3HaTh: €CTeCTBEHHOHAYYHYIO CYLIHOCTb MOHATUN TMHEWHOTO IIpakruuecku He Nwmeer 3HaeT IOUTH BCé 3Haer BCé
JTan BEKTOPHOTO TIPOCTPAHCTBA M €ro TIOAPOCTPAHCTB, 0Aa3MCOB B 3Haer 3HAUUTeJIbHbIe
JIMHEHHBIX BEKTOPHBIX NIPOCTPaHCTBAaX, MHOXKECTB U KX nipo6eJibl B
oToOpakeHUH, JIMHEeHHbIX 0TOOpa’keHuH, TMHeHBIX 0I1epaTopoB, 3HaHUAX
COOCTBEHHBIX UKCeN U COOCTBEHHBIX BEKTOPOB JIMHEMHOTO
orieparopa, KOBEKTOPOB, OMIMHEMHBIX M KBa/IPATUYHBIX (HOPM,
MHOTOMEPHBIX eBK/IU/I0BBIX POCTPAHCTB.
BTopo¥i | YMeTb: MpUMeHsTh MaTeMaTHUeCKHUi amnrapaT 3aMeHbl 0a3ucoB; IIpakTuuecku He He ymeer no ‘YMmeeT nouTH BCé Ymeet Bcé
JTan TIOCTPOeHUsI 0TOOpaKeHUH MHOXKECTB; BBIYMC/IEHHST MaTPUL] ymeer 3HAUUTeIbHOU
JIMHEMHBIX 0TOOpaKeHHUH U JIMHEHHBIX OTIePaTOPOB; HAXOXKEHHSI YyaCTU Marepuasa
COOCTBEHHBIX UKCes M COOCTBEHHBIX BEKTOPOB JTMHEHHBIX JVCLIUTITMHBI
OIepaTopoB, NIpUBe/IeHNsI MaTpUL] JIMHEeHHbIX OI1epaTopoB K
JKOpJ,aHOBOH (popMe, BBIUMC/IEHHS CKa/ISIPHOTO [1POM3Be/leHUs
BEKTOPOB C KOBEKTOPaMH; HAXOXK/[eHUSI CUTHATYPbl OMTMHEeHHBIX U
KBaJIpaTUYHBIX (POpM; HaxXOXKJeHUs AJIMH BEKTOPOB U YITIOB MeXIy
HUMH B MHOTOMEPHBIX €BK/IU/IOBBIX [IPOCTPaHCTBAX.
Tpetuii | BaameTb: cioCOOHOCTBIO COETUHSATL TEOPETUUYECKHE 3HAHUS C [IpakTriuecku He He Brnageer o ITo cywecTtBy Bnaneer
3Tan MPaKTHYeCKUMHY HaBbIKaMU TIPY PellieHnH yueOHO-TPeHUPOBOYHBIX | BjIaZieeT 3HauUUTe/ILHOU BlazieeT
3a/lau U IeMOHCTPUPOBaTh CII0COOHOCTb KPUTUUECKU 4yacTy Marepuasa
NepeoCMbIC/IMBATh HAKOTIJIEHHBIH OITBIT. JVCLIUTITUHBI

(I)opMa HUTOroBOro KOHTpOJ/id 1m0 JUCIIUIIVIMHE — 3K3dMEH

KpI/ITepI/IHMI/I OLl€eHVBaHUSA ABJ/IAIOTCA 68]1]1]:1, KOTOpbI€ BBICTAB/IAKOTCA IIperioAddBarTe/ieM 34 BHU/AbI AeATe/IbHOCTH (OL[GHO‘-IHLIE

CpeZCTBa) MO UTOraM U3y4yeHust MOAY/er (pa3fesioB JUCLUIIMHBI), TIEPeYUCTIEHHBIX B PEUTUHT-TVIaHe JUCLIUTIIUHBL.
oT 45 70 59 6aIoB — «YOBIETBOPHUTETBHOY;
ot 60 10 79 6anioB — «XOPOIIIO»;
oT 80 6a/I0B — «OTIUYHO».




4.2. KoHTpoO/IbHBIE 3alaHUA U MaTepUaJibl, He00X0AUMbIe /1A OIeHKH 3HAaHUH, yMeHHI, HABBIKOB U ONbITA /IeATe/IbHOCTH, XapaKTepHU3yIOIIUX
sTanbl opMHUPOBaHNA KOMIIETEeHI[HI B MpoIjecce 0CBOeHUs 00pa3oBarTe/IbHOM MPorpaMMbl. MeToguueckue MaTepUasibl, ONpe/e/Isaoye
npoueypsbI OleHUBaHNUs 3HAHUH, yMeHH, HABBIKOB M ONBITA /IeATe/TbHOCTH, XapaKTePHU3YyIOIHUX 3Tarnbl ()OPMHUPOBAHUA KOMITETEHI[H .

OTanbl Pe3ynbTarhl 00yueHust Komrnerennus OLleHOYHBIe CpefCcTBa
OCBOEHUS
1-#1 oTan 3HaTh: TIOHSTHE IMHEHHOT0 BEKTOPHOI'O IIPOCTPAHCTBA U ero OIIK-2, cioco6HOCTBIO 3azauu st pybeXKHOTO KOHTPOJIS,
MoAIrpOCTPAaHCTB; IIOHATHE 0a3ucoB U Ux 3dMeH; ITOHATHEe MHO>XXeCTB 1 UX HCII0/Ib30BATh B 3K3aMeHal|MOHHbIe BOTIPOCHI U
3HaHus 0TOOpakKeHH; TIOHSATHE JIMHEHHBIX 0TOOPa)KeHUI ¥ UX MaTPHL; TOHSATHE npodeccroHaNbHON 611eTbl, paboTa B ayAMTOPHH U Y
JIMHEMHBIX OTIepaToOpOB U UX MATPUILI; TIOHSATHe COOCTBEHHBIX UUCeNT U JieATeTbHOCTH 6a30BbIe 3HAHUS OCKH
COOCTBEHHBIX BEKTOPOB JIMHEHOT'O OT1epaTopa, MOHSTHS NHBAPUAHTHBIX, (byHaMeHTabHBIX pasfienoB '
COOCTBEHHBIX Y KOPHEBBIX ITOANIPOCTPAHCTB JIMHEHHOTO OrlepaTopa; MOHATHe | MaTeMaTHKH, CO3/laBaTh
JKOPZIAaHOBBIX ()OPM MaTpHLIbI IMHEHHOTO OIepaTopa; MOHSTHEe KOBEKTOPOB, MaTeMaTHueCKre MOZeIn
TIOHSTHE OMTMHEeMHBIX ¥ KBA/IPATUYHBIX ()OPM M MX CUTHATYP; TIOHSTHE THUIOBBIX NTPOdeCCHOHAMBbHBIX
MHOI'OMEPHOT'0 €BKJ/IUZ0BOrO NIPOCTPAHCTBA. 3a/ja4 U UHTepIIpeTUPOBaTh
T0JTyUeHHbIEe pe3y/bTaThl C
Y4eTOM rpaHuL] IPUMEHUMOCTH
Mojesieit.
3HaTh: eCTeCTBEHHOHAYYHYIO CYLIJHOCTb MOHSTUH TMHEWHOTO BEKTOPHOTO OTIK-8, crocoO6HOCTBIO 3agauu 7151 pybe>KHOTO KOHTPOJIS,
TIPOCTPAHCTBA U €T0 TIOJIPOCTPAHCTB, 6a31COB B JTMHEHHBIX BEKTOPHBIX KPUTHYECKH 11ePeOCMbIC/NBATE | 5K3aMeHallOHHbIEe BOTIPOCH U
TIPOCTPAHCTBAaX, MHOXKECTB Y UX OTOOpaXkeHWH, JTMHEHHBIX 0TOOpaykeHnH, HaKOTU/IEHHBIM OTIBIT, U3MEHSATh | g1 /1eThl, paboTa B ayMTOPHH U Y
JIMHEeWHBIX OTIepaTopoB, COOCTBEHHBIX YKMCE/ U COOCTBEHHBIX BEKTOPOB 1py HeobXoAUMOCTH
JIMHEMHOTO OTlepaTopa, KOBEKTOPOB, OMTMHEMHBIX U KBaZIPATUUHBIX (HOpM, HarpaB/eHHe CBOel AOCKH.
MHOT'OMEPHBIX €BK/IM/0BbIX [IPOCTPAHCTB. JlesiTe/IbHOCTH.
2-1 sTan YMeTb: OTUYaTh JTMHeHbIe BeKTOPHbIE TPOCTPAHCTBA U UX OTIK-2, criocoOHOCTBIO 3agauu 7151 pybe>KHOTO KOHTPOJIS,
TIOZITIPOCTPAHCTBA OT IPYTMX MHOYKECTB; BBITIO/IHSATE 3aMeHbI 0a31COB; WCTI0/Ib30BaTh B 9K3aMeHaL[OHHbIe BOMPOCh] U
YMeHUs BBIYMC/ISITH CYMMBI U TTepeceueHusi OAIPOCTPAHCTB; CTPOUTh OTOOpaykeH s ripodeccroHaTbHON OuieTnl, paboTa B ay[UTOPHU U Y

MHO’KeCTB; BBIUMC/ISITH MAaTPULIbI JIMHEHHBIX OTOOpa’keHWH 1 JIMHeMHBIX
OTepaTopoB; HAXOAUTb COOCTBEHHBIE UKC/Ia U COOCTBEHHBIE BEKTODEI
JIMHEeWHBIX OI1ePaToOpPOB; MPUBOUTb MaTPULIbI TMHENHBIX OTepaTopoB K
YKOpJaHOBOM (JopMe; BEIUMCIISATE CKaIsIpHOe TIPOM3BeZieHre BEKTOPOB C
KOBEKTOpaMH; HaXOAWTb CUTHATYPbl OMTMHEHHBIX M KBAJPAaTHUYHBIX (OPM;

JeATeTbHOCTH Oa30Bble 3HAHUS
(yHIaMeHTaIbHBIX pa3zienoB
MareMaTHKH, CO3JaBaTh
MaremaTUuecKue Mozenu
THIOBBIX MTPOdeCCHOHANMBHBIX

TTOCKH.




HaXoAWTh OJIMHBI BEKTOPOB U YIJIbI MEXXAY HUMH B MHOI'OMEPHbIX
€BKJ/IMJOBLIX IMTPOCTPAHCTBAX.

3a/lau ¥ UHTEPIIPeTUPOBATh
TI0JTyUeHHBIe Pe3y/IbTaThl C
yUeTOM TPaHuL] IPUMEHUMOCTH
MOZe/Iei.

YMeTb: IPUMEHSTh MaTeMaTUJdeCKHU armapar 3aMeHbl 0a31COB; TOCTPOEHHUs
oToOpakeHUH MHOXXeCTB; BbIUMC/IEHNS] MaTPUL] IMHEMHbIX 0TOOpakeHUH U
JIMHENHBIX OTIepPaTOpPOB; HAXMK/EHHUSI COOCTBEHHBIX UMCes U COOCTBEHHBIX
BEKTODOB JIMHEMHBIX OI1epaTopOB, MPUBEEeHHS MaTPUL] TMHENHBIX
OI1epaTopoB K >KOpPZaHOBOM (hopMe, BLIUMCIEHUS CKasIpHOTO NIPOU3BeeHNs
BEKTOPOB C KOBEKTOPAaMH; HaXOK/JeH!sI CUTHATYPbl OMTMHEHHBIX 1
KBaJpaTUYHbIX OPM; HAXOXKAEHUSI JJIMH BEKTOPOB U yTIJIOB MEXXAY HAMH B
MHOT'OMEPHBIX eBK/IM/I0BbIX IIPOCTPAHCTBAX.

OIIK-8, crioco6HOCThIO
KPUTHUECKU T1epe0CMBbIC/IUBATh
HAKOTUIEHHBIN OTIbIT, U3MEHSTh
MpY He0OXOIUMOCTH
HarpaB/ieHHe CBoei
JeATe/TbHOCTH.

3azaunt 715 py6e)KHOTO KOHTPOJIS,

9K3aMeHal[OHHbBIE BOTIPOCHI U
Ounetsl, paboTa B ayJUTOPUU U
JIOCKH.

3-1 sTamn

Bnagets
HaBbIKaM#

BnajeTsb: ciocoOHOCTBIO COETUHATL TEOPETUYECKKe 3HAHUS C
MPAKTUUECKUMH HaBbIKaMU MPH PeIIeHNH YueOHO-TPEeHUPOBOUHBIX 3a/1au C
L[eJIbIO B [TOC/IeYOLeM MCII0/Ib30BaTh B MPOQ)eCCHOHANBHON AesSTeTbHOCTH
0a3oBble 3HaHUS (PyHJAMEHTA/TBHBIX Pa3/ie/ioB MaTeMaTUKH.

OIIK-2, criocOOHOCTBIO
WCII0/Ib30BaTh B
ripodhecCcHOHATBHON
J1esTeIbHOCTH 0a30Bble 3HAHUS
(dyHIaMeHTaTbHBIX pa3/iesioB
MaTeMaTHKH, CO3/jaBaTh
MaTeMaTHueCKHe MOJe/I!
THIOBBIX ITPO(heCCHOHABHBIX
3a/7jauy ¥ MHTEpPIPeTHPOBaTh
MO/TyYeHHBIe Pe3y/bTaThl C
yUeTOM TPaHUI]| MPUMEHUMOCTH
MOZesei.

3aziaunt 715t pybe)KHOTO KOHTPOJIS,

3K3aMeHal[MOHHbBIe BOTIPOCHI U
Ounetsl, paboTa B ayJUTOPUU U Y
JIOCKH.

BrnageTb: criocOGHOCTBIO COEIMHATEL TeOpeTUYeCKre 3HaHHUS C
NPaKTHYeCKUMY HaBbIKaMH TIPU PellieHnH yueOHO-TPeHUPOBOYHBIX 3a/au U
JIeMOHCTPUPOBATh CMIOCOOHOCTH KPUTHUECKH TePe0CMbICTUBATh
HaKOIJIeHHBIN OMBIT.

OIIK-8, criocoObHOCTBIO
KPUTHUYECKU TIepe0CMbICTTBATh
HAKOTIeHHBIN OTTBIT, U3MEHSATh
TIpY HEOOXOAUMOCTH
HarrpaBJieHHe CBOei
JIeSITeTTbHOCTH.

3azaunt 17151 pybe)KHOTO KOHTPOJIS,

3K3aMeHal[MOHHbBIe BOTIPOCHI U
OuveTsl, paboTa B ayJUTOPUU U Y
JOCKH.
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O©Cooo~NOOOA~WNE

15.
16.
17.

Bonpocs! 15 npoBeieHusi 7K3aMeHa

KomnsieKcHble 4yucna.
JInHeliHble BEeKTOpHbLIe NMPOCTpaHcTBa.
JIvHeliHaA 3aBUCUMOCTb N HE3aBUCUMOCTL.
Nopoxpawwmne cuctemsl U 6asncel. KoopanmHaTbl BEKTOPOB.
KoopguHaTbel BeKTOpoB. [lpeobpa3oBaHue KOOpAMHAT BEKTOPOB nNpu 3ameHe 6asuca.
llepeceyeHnss U CyMmbl NOANPOCTPAHCTB.
MHOXecTBa M OTOOGpaxeHus .
NnHelHble oTobGpaxeHus.
MaTpuua JIMHEWHOro OTOobpaxeHus.
JIuHelHble onepaTopbl.
MaTpuua SMHEHOro onepartopa.
NHBapnaHTHbIe nognpocTpaHcTBa. CyXeHune onepaTopoB.
Cob6CTBEHHbIE UMca U COOBCTBEHHbIE BEKTOPLI JIMHENHOrO onepartopa.
KopHeBble nognpocTpaHcTBa, 6a3uchkl M3 uUenoyek U XoppgaHoBa HopmanbHasa dopma mMaTpuubl JIMHEAHOT O
onepaTopa.
JNInHeliHble ¢yHKUMOHAbI. BeKTopbl M KOBEKTOpPbl. COMNpsXeHHOe MPOCTPaHCTBO.
BunuHeliHble N KBagpaTuyHble Gopmbl. Popmysia BOCCTAHOB/IEHUSA .
NpvBefeHne KBagpaTUYHON GOPMbI K KaHOHWYECKOMY BuUAy. WHOEKCb WHeEpUUW U CUrHaTypa.

9K3aMeHaIMOHHbIe OWU/IeThI

OK3aMeHallMOHHbIe OW/IeThI COCTOST W3 2 BOIIPOCOB, TIEPBBIM BOMPOC OepETCs M3 MepBOM TMOJIOBUHBI CITMCKA BOTIPOCOB K 3k3ameHy (1-8), Bropoi
BOIPOC — U3 BTOPOM TO/I0BHHBI criicKa (9-17). VicuepribiBaroliiuii ¥ BepHbI OTBET Ha KaXKZbIi BOMPOC OlieHWBaeTcs B 15 6asioB.

Kputepuu onenku (B 6amiax):

- 25-30 6a/110B eC/TU CTYZIeHT NPOIeMOHCTPHPOBan BiazieHue 6osee 80% yuebHOTO MaTepuasa 1Mo AUCLIATIIMHE.,

- 17-24 6an10B eCc/v CTYZIeHT MPOIEMOHCTPUPOBAJ BiazeHue ot 60% /10 6osee 79% yueGHOro MaTepuara Mo AUCIUATUIAHE.
- 10-16 6a/10B ec/iu CTYZIeHT NPOIEMOHCTPUPOBA BiazieHue oT 45% 10 6oee 59% yueOHOTro Marepuasa Mo AUCIUIIIHHE.
- 1-10 6a/1/10B eC/v CTYAEHT TIPOJIEMOHCTPUPOBAI BiiaZieHre MeHee 45% yueOHOT0 MaTepHaria 1o JUCIUIIIHHE.
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O6pa3el] 53K3aMeHalMOHHBIX OM/IeTOB TIPeZCTaB/eH B TIPUIOKeHUH 4

3a/jauu /isi py0e)KHOr0 KOHTPOJIA.

JOucuurvHa pasburta Ha ABa Mofyss. ITo KakgoMy MOJY/IH0 MMeeTCsl CBOM CIMCOK 3a/iau [ijisi CaMOCTOSITe/IbHOTO pelileHus. I1o nepomy mMozaysnto 33
3a7jauu, 110 BTOPOMY MOZ /0 48 3a7au. 3a/jauml OCTaB/ISIOTCS CTY[eHTY B Pe)KUMe OHJIaiiH uepe3 yHHBepCUTeTCKUM cepBep WebWork

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

3a pyOexxHbII KOHTPO/b CTyA€HT MOXeT 1oiayuuTh 10 30 6amioB, mo 15 6a/uioB 3a Kakabiii Moay/b. [IpuMeps! 3ajau fjist pyOeKHOTO KOHTPOJIS TI0
[ByM MOZYJ/ISIM TIpe/CTaB/IeHbl B IPUJIOYKEHUH 3.

PaboTa B ayAMTOpHH M Y AOCKH.

PaboTta y J0OCKM COCTOMT B BbIOODOYHOM pa3bope OT/eNbHBIX 3aJay, aHaJOTMYHbIX TeM, UTO CTYAeHThbl TMOAy4YalT B peXUMe OHJIAlH uepe3
yHHBepcuTeTcKuii cepBep WebWork. Pemienuie 3asjaurt corpoBokzaeTcsi 00Cy>KjeHreM Teopru. 3a KaXKbli MOZY/Ib CTYZIEHT BBIXOAUT K [JOCKe Kak MUHIMYM
1 pa3. [Ipu 3TOM 3HaHHWe TeOpUM OLleHUBaeTCsi B 5 6as/uioB, pelieHue 3aiad B 10 6asioB, pervimky ¢ MecTa, JOTOTHeHus1, TIosicHeHus1 B 5 6asioB. CymMmMapHO
1o 20 6asIoB 3a KaXKAbIN U3 BYX MOYJIeH.

4.3. PedTUHT-TUIaH JUCIUILUITAHBI.

PeliTUHr—TU1aH AUCLIUTIIMHBI TIPEJCTaB/IeH B TIPUIOKEHUH 2.

5. YueOHO-MeTOANUECKOe U HH(OPMALIMOHHOE 00ecnedyeHne JUCIUITTHHBI

5.1. IlepeueHb OCHOBHOM U {0MO/THUTE/ILHOM yUeOHOI IuTepaTypbl, He00X0AMMOM /I/Isl 0CBOEHUS JUCIUIIMHBI
OcHoBHas UTeparypa:

1. Ilapumnos P. A. Kypc nuHeiiHOM anreOpbl 1 MHOTOMepPHOM reoMeTpud. YueOHoe nocodwue. // PULL Bal'y, Yda, 1996, C. 146. ISBN 978-5-7477-0099-5
[DnexTpoHHbI pecypc] — DnekrpoHHas Bepcus red. mybmvkaryu .— <URL:_https:/elib.bashedu.ru/dl/local/Sharipov_Kurs linejnoj algebry up_1996.pdf>.
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https://elib.bashedu.ru/dl/local/Sharipov_Kurs%20linejnoj%20algebry_up_1996.pdf/info
http://webwork-okko.bashedu.ru/webwork2/

Taiipamak O. T, Cunosa E. B. AHamuTH4ecKas TeOMeTpHs U IMHelHas anrebpa. YuebHoe nocobue. // PULL Baml'y, Yda, 2012, C. 96. [DneKTpoHHBIH pecypc] —

2.
OnekTpoH. Bepcus neu. nmyonukauu .—<URL: https://elib.bashedu.ru/dl/read/GaidamakSilovaAnalit. Geometriy i LineinayAlgebraUPos.2012.pdf/info>.

Jlono/iHUTe/IbHAA IUTEpaTypa:

AxwmetBanuera O. H., Axtamor A. M. Marematuka. U. 1: 3neMeHTbl TMHEHHOMN anreOpbl M aHanuTHueckoi reometpuu. // PUL] Baml'y, Yda, 2010 —

3.
OneKTpoH. Bepcus reu. myonukaumu. — <URL: https:/elib.bashedu.ru/dl/read/AhmetvalievaAhtymovaMatematikalUch.pos.2010.pdf>.

3.1. Anekcanzpos, I1. C. Kypc aHanuTHuecKoi reoMeTpyr U JIMHEMHOU anreOpsl [ DeKTPOHHBIN pecypc]: yueOHUK Ayt ¢u3.-mar. criell. By30B / I1. C. AjieKCaHZpOB .

— CII6. : JTa#b, 2009 .— 512 c. : w1. — ISBN 978-5-8114-0908-2 .— <URL:http://e.lanbook.com/books/element.php?pll id=493>.

5.2. IlepeueHn pecypcoB HH()OPMALMOHHO-Te/IEKOMMYHHKALMOHHOH ceTH «IHTepHeT»
¥ MIPOrpaMMHOr0 ofecrieyeHusi, He00OX0AUMBIX /151 0CBOEHHS JUCIUIIHHBI

4. YuuBepcuteTckuii ceppep WebWork Ha caiite Baml'yY: http://webwork-okko.bashedu.ru/webwork?/.
[Iapurios P. A. Kypc nuHeiiHo# anrebpbl 1 MHOroMepHoO reomerpun. OnnaiiH yue6Hrk: <URL: http:/freetextbooks.narod.ru/r4-b2.htm>.
6. MarepuanbHO-TexHMYecKasi 0a3a, Heo0xoaMMas /1A OCYIeCTB/IEHHs 00Pa30BaTe/IbHOTO MPOLecca Mo JUCHHIIHHE

HaumeHoeaHue 060pyooeaHus, npo2pammHozo obecneueHust

Buo 3ausmuii

HaumeHoeaHue cneyuaauzupo8aHHbIX
ayoumoputi, KabuHemoe, 1abopamoputi
1 2 3
Aymuropus 01, 02, 301 wiv vHas Jlekyuu Jocka
ay/IMTOPHS 10 PACITUCAHUIO 3aHATHI
Hocka

Aynuropus 322, 318, 216 wiv nHas Ilpakmuueckue 3aHamus

ay[IMTOPUsI 110 PaCMMCaHUI0 3aHSATUI
VHTepHeT, yHUBepcuTeTCKUi cepeep WebWork

CamocmosimenbHasi paboma

BubimoTeka, UynTaNnbHBIE 3a/1bI
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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

IIpunoxenue 1

OENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/DKETHOE OBPA3SOBATEJIBHOE

YUPEXXEHME BBICIIIEI'O ObPASOBAHUA

«BAIIIKNPCKUM T'OCYIAPCTBEHHKII YHUBEPCUTET»

COJIEP)KAHUE PABOYEW ITPOT' PAMMBI

JMUCLIATITMHBI JIMHeliHas ajire6pa Ha 2 ceMecTp

O4dHad

¢dhopma obyuenust

Buj paboTsI O0BbeM JHCIUILIHHBI
OO61ast TpygoeMkocThb auciumyiuHbl (3ET / yacoB) 4/144
YueOHBIX UaCOB Ha KOHTAKTHYI0 pabOTy C MperojjaBaresieM: 49,2
JIEKLIAU 32
MPAKTUYECKUX/ CEMUHAPCKUX 16
71ab0paTOPHBIX 0
JIpyrux (TpymnmnoBasi, UHAUBUAYa/lbHasi KOHCYIbTALYS U UHbIe BU/bI
yueOHOM J1esTe/TbHOCTH, TTpelyCMaTpHUBaloLiye paboTy 00yJaroImxcs
C TIpernojaBaresieM) 1,2
Y4eOHBIX UaCOB Ha CAaMOCTOsITeTbHYI0 paboty obyudaroruxcst (CP) 33
YueOHBIX YaCOB Ha MOATOTOBKY K
sK3ameHy/3auety/auddepeHiiipoBaHHOMY 3aueTy (KoHTposib) 61,8

dopma KOHTPOJIA:
JK3aMeH 2 cemecCTp
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@dopMa Tekylero
dopma nu3yueHHUs: MaTepyaoB: OcHoBHas 1 pKOHT 0?;?
JIEKLWH, TIPAaKTUUeCKHe 3aHATHS, JIOTIO/THUTE/IbHAS P
3afaHus 1o yCIieBaeMOCTH
CeMUHApCKUe 3aHsTUs, JuTeparypa, .
camocCTosTeNbHOMN (KONIIOKBUYMBI,
Ne nabopatopHsle paboThl, peKoMeH [yemast
Tema u cogepkaHve pabore cTyzeHTOB KOHTPOJIbHBIE paboThl,
/1 camocTosiTenbHasi pabora u CTyZileHTaM (HoMepa 13
KOMITBIOTEPHBIE TeCThI
TPYA0EMKOCTh (B Uacax) CITHCKa)
U T.0L.)
1P
JIK JIP | CPC
/CEM
1 2 3 4 5 6 7 8 9
Mopyns 1

1. | MarpuuHoe peliieH’e ypaBHeHus i°=-1. 4 2 0 4,125 |1-3,5 4, mepBoe 3ajlaHrie OrjeHka paboThI B
KomrinekcHele uncia. BeljecTBeHHast 1 MHUMast OHJIalH 10 ayJUTOPUH U Y T0CKU
YaCcTH KOMILIeKCHOro urciia. CrokeHre u WebWork,

BbIUMTaHUe KOMITJIEKCHBIX Yucesl. YMHOXXeHHe U 3ajaum 1-8 us uncna
JlefleHVe KOMILJIEKCHBIX uucesl. Mofynb U apryMeHT 3aa4 AJ1st pyOexxHoro
KOMITJIEKCHOTO umc/ia. TpuroHoMeTpruyecKas KOHTPOJISI
(hopMa 3armcy KOMIJIeKCHBIX umcesl. Bo3BeseHue B

CTereHb U U3B/eYeHre KopHell. KoMIieKCHbI

norapuM U KOMIJIeKCHasi 3KCIIoHeHTa. JInHelHoe

BeKTOpHOe rpoctpadcTBo (JIBIT). Onpenenenuie u

ripumepbl JIBII. Akcromsl JIBIT u npocTeiirime

cnencTBUA U3 HUX. IToHATHe NOANPHOCTpaHCTBa.

JInHeliHas 3aBUCUMOCTb ¥ HE3aBUCUMOCTh CUCTEM

BekTOpOB B JIBII. CBolicTBa MMHEHHOM

3aBucuMocTd. Teopema IlllTeiHuiia.

2. | CucTeMbl BEKTOPOB M X JIMHEHHbIE 000TOUKH. 4 2 0 4,125 |1-3,5 4, mepBoe 3a/jaHre OrieHka paboThI B
IMopoxpatoiiue crcteMbl BeKTOpoB. CBOMCTBaA OHJIAMH TI0 ayJuTOPUH U Y I0CKA
MUHUMAa/JILHOCTU U JIMHEMHOI He3aBUCUMOCTHU WebWork,

MOPOXKJAOLUX CUCTeM. ba3ucel U pasMepHOCTb 3aaun 9-16 U3 uncia
JIBII. CBoiicTBa pasmepHocTd. Teopema 0 3a71au Ay1st pyOeXkKHOTOo
JIOTIONTHEeHUH Oa3uca. Ba3uckl ¥ KOOpUHATHOE KOHTDOJISI
Tipe/iCTaB/ieHNe BEKTOPOB, BePXHHE U HKHUE
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MH/IeKChI. 3ameHa 6a3ucoB B JIBIT. Marpuisl
nepexozia. CBsIi3b MaTPHI| IPSAMOT0 ¥ 06paTHOTO
niepexozioB. [Ipeobpa3zoBaHre KOOPAWHAT BEKTOpa
TipY 3aMeHe 0a3uCoB.

OTtobparkenusi. ObsacThb onpesiesieHUs U 06/1acTb
3HaueHHn oTobOpakeHUsi. OOpa3bl U MOJTHBIE
npoo6pasbl OT/e/bHBIX /IEMEHTOB U
TIOMHOKeCTB. MHO>XXeCTBO 3HaueHuek
otobpaxkeHust. CIOpbeKTUBHOCTb, HHBEKTUBHOCTH U
OueKTUBHOCTEL 0TOOpaykeHHH. KoMmo3urys
otobpaxkeHui. ToKeCTBEHHOe 0TOOpa’keHHe.
IMousitrie 06 obpatHOM oToOpaxkeHuu. CyKeHue U
MpO/I0/KeHre 0ToOpaXkeHWH. JIMHeHHbIe
oTtobpakeHus. SI1po 1 0Opa3 MMHeHHOro
otobpaxkeHust. Kpurepun MHbEKTUBHOCTH U
CIOPBbEKTUBHOCTH JIMHEHHBIX 0TOOpa’keHHH K
TepMHHax siipa u obpasa. JInHelHOCTh
oTobpakeHusi, 06paTHOTO JIMHEHHOMY U
OuekTUBHOMY O0TOOpakeHHI0. TeopeMa O TMHEHOMN
He3aBUCHMOCTH MTP000pa3oB MMHEHHO
He3aBUCUMBIX BEKTOPOB. VI30MOpGhU3M TMHEHHbIX
BEKTOPHBIX MPOCTPAHCTB. TeopeMa 0 COBMa/ileHUH
pasMepHocCTeli N30MOP(HBIX POCTPaHCTB. basuckl
1 U30MOp(U3M 0OIIUX TUHEHHBIX BEKTOPHBIX
npocrpaHdcTB npocrpadcTBam K" rne K — norne.

4,125

1-3,5

4, mepBoe 3a/jaHre
OHJIAMH 10
WebWork,

3agauu 17-24 u3
YHCIa 3a1ad st
pPyOE>KHOTO KOHTPOJIS

OueHka paboThI B
ayIUTOPUU U y NOCKHU

Marpwiia JiMHeHOTro 0ToOpakeHusi. Matpuiia
COCTaBHOTO OTOOpakKeHUsI (KOMIIO3HULIVH).
VI3MeHeHHe MaTpHLIbI THHEHHOTO 0TOOpakeH st
TpH 3aMeHe 0a3uCoB B 00/1aCTH OTIPe/|e/IeHUs U B
obsacTv 3HaUeHWH. 3aJjaua O MpUBeIeHNH MaTpPHULIbI
JIMHEHOTO 0TOOpakKeHUsI K TIOUTH JUarOHaTbHOMY
Bu/y. Teopema o cymMe pasMepHOCTel siipa U
obpasa nuHeliHOro oTobpakeHus. BuruncieHue
sipa v obpasa JIMHeHHOTO 0TOOpasKeHUsl.

4,125

1-3,5

4, mepBoe 3a/jaHre
OHJIalH 10
WebWork,

3aaum 25-33 u3
yrc/ia 3ajau A
pyOE>XKHOT0 KOHTPOJIS

OrieHka paboThl B
ayZIUTOPUN U Y JOCKU
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MaTpHIly JMHEHHOTO 0TOOpa)KeHMsl.

HaxoxeHue rnapsl 6a3uCoB, AWaroOHaIM3UPYHOIINUX

Mopayasb 2

5 | JluHetiHble oriepaTopbl. IHHEKTUBHOCTD,
CIOPBbEKTUBHOCTh U OMEKTBHOCTE B C/Ty4ae
JIMHEHMHBIX orepaTopoB. Marpuiia TMHelHOro
oreparopa. V3MeHeHre MaTpULIbl TMHEHHOTO
oreparopa Inpu 3ameHe 6asuca. /lerepMUHaHT
JIMHEWHOTO oreparopa. HeBEIpOXXeHHOCTE U
OMeKTUBHOCTE. AsireOpanvecKue orepaLyn ¢
JIMHEMHBIMU OTlepaTopaMU U UX CBOMCTBA.
KomMMmyTaTop v aHTUKOMMYTaTOp JIMHEHHBIX

/vHelHoro oneparopa. CyMMBI U I1epeceyeHust
MHBapUaHTHBIX MOANPOCTpaHCTB. OfHOMEDHBIE

BeKTOpbl. COOCTBEHHBIE YHC/Ia U
XapaKTepPUCTUUYECKOe ypaBHeHe JTMHEeHHOTO
orepatopa. KopHu XapakTepucThyeckoro

TIpYBe/leHNY MaTpPHL{bl IMHEWHOTO OTieparopa K
KaHOHUYeCKoMy BUZy. [lnaroHanvsvpyemMsle
oreparopsl. CoO6CTBeHHbIE TIOTIPOCTPAHCTBA.

orepatopoB. VIHBapuaHTHbIE MOATIPOCTPAHCTBA

VHBAPHUAHTHBIE MMOATIPOCTPAaHCTBA U coOCTBEeHHBIE

ypaBHeHUA (XapakTepyuCTHUecKHe yncia). IlpocTeie
Y KpaTHble XapakKTepuCcTHYecKye uncia. 3ajada o

TeopeMa 0 cymMMe COOCTBEHHBIX TIOJTIPOCTPAHCTB,
OTBEYAIOIIUX PAa3/MUHBIM COOCTBEHHBIM YHC/IAM.

4,125

1-3,5

4, BTOpOE 3a/laHue
OHJIaliH 1o
WebWork,

3amaud 1-12 13 uncia
3afia4 A/1si pyOexxHOTro
KOHTPOJISI

OrjeHka paboThI B
ayZIUTOPUU U Y JIOCKU

6 | KparHble coGCcTBeHHbIe UKC/la ¥ KODHEBbIE
TIOZINIPOCTPAHCTBA JIMHeHoro orneparopa. [Ise
TeopeMbl O CyMMe KOPHEBBIX MMOATPOCTPAHCTB,

Oco6eHHOCTH BellleCTBEHHOTO ¥ KOMTIJIEKCHOTO
ciyyaes. Llerouku BEKTOPOB B KOPHEBBIX
MOANPOCTPaHCTBaX. HauanbHbIN U KpaltHUI
BEKTOPHI LIeNovKK. TeopeMa 0 JTMHeHHOU

OTBEUAIOINX PA3/TMYHbIM COOCTBEHHBIM YKCJIaM.

4,125

1-3,5

4, BTOpOE 3a/aHue
OHJIaliH TI0
WebWork,

3agaum 6-10 u3 umncsia
3a7a4 A71st pyOeXxKHOTOo
KOHTPOJISI

OrieHka paboThI B
ay/JUTOPUU U Y JOCKH
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He3aBUCHMOCTH LieMoYeK C TMHEHHO
He3aBUCHMBIMU KpallHUMU BeKTOpaMH U TeopemMa o
0azuice U3 1[eTI0UeK B KODHEBOM TOATIPOCTPAHCTBE
nvHeHOTO oreparopa. JKopAaHoB 0/10K, XKOp/IaHOB
0a3uc u )Xop/laHOBa HOpMasTbHast (hopMa MaTpHIbI
JHeitHoro omnepatopa. Teopema 'amuabTOHa-
Kamu. JIuneiinble GyHKI[MOHABL. AireOpanyecKue
orepaLuy ¢ QyHKIMOHAIaMHU U COTIPSHKEHHOe
rpoctpadcTBo. KoopauHarHbie hyHKIIMOHA/BI U
CompspKeHHbIN 6asuc. BeruncieHre pasMepHOCTH
COIIPSKEHHOI0 IpocTpaHcTBa. KoBekTopHas
3aMKCh TMHEWHBIX (PYHKLIMOHATIOB U CKaJSIPHOe
Mpou3Be/ieHre BeKTOpa C KOBEKTOPOM.
[Tpeo6pa3oBaHe KOOPAWHAT KOBEKTOpA MPHU CMeHe
6asuca. OpToroHasbHbIe IOTIOTHEHUS
MOJATNPOCTPAHCTB B COMPSDKEHHOM MPOCTPAHCTBE U
1X pasMepHocTH. CBOICTBa OPTOTOHATBHBIX
JonosiHeHui. Cornpsi>keHHOe 0ToOpakeHHe.

BunuHeliHble U KBaJpaTHyHble GOPMBI.
CumMeTpruHbIe OUTHHEHbBIe (OPMBI.
BoccraHoBneHre CMMMeTPUYHOM OMTMHEHOM
(hopMBI 110 COOTBETCTBYHOLI[EH el KBaJpaTUIHOM
¢dopme. KoMrioHeHTbI OM/TMHEMHBIX U
KBaJIpaTUUHLIX GopM B 6a3uce. [IpeoOpa3oBaHue
KOMTIOHEHT KBa/IpaTUUHOM OPMBI TIPH 3aMeHe
Gasuca. Sapo KBaspaTUYHON OPMBI U
OPTOrOHAaJIbHbIE [JOTI0JTHEHUS] OTHOCUTE/IbHO
KBaZlpatuuHbIX (popm. [IprBesieHre MaTpuLibl
KBaJpaTUYHOU (HOPMBI K JUArOHAIBHOMY BULY.
HyneBo#¥i nHJeKC MHEpPLWH U ero CBSI3b C
pasMepHOCTHIO sifipa. CrurHaTypa KBaJpaTUYHOU
hopMbI (0COOEHHOCTH KOMIUIEKCHOTO U
BellleCTBEHHOTO ciyyaeB). [10/10KUTeTBHBIN U
OTpHULaTeIbHbIA UHJEKChl HHEPLIUY B

4,125

1-3,5

4, BTOpOE 3a/iaHue
OHJIAMH TI0
WebWork,

3agaun 11-15 u3
yuc/aa 3ajad Asist
pyOE>KHOTO KOHTPOJIS

OrieHka paboThI B
ayJUTOPUU U Y JOCKH

18



BellleCTBeHHOM citydae. Teopema 06
WHBapHaHTHOCTH MOJIOKUATEIBHOTO U
OTpHUL{aTeIbHOI0 UH/EKCOB HHEPLIUH.
ITonokutenbHO oNpe/e/ieHHble KBaJpaTHUHble
¢dopmebl. Kpurepuit CusibBecTpa MooKUTeTBHOM
orpe/ie/IeHHOCTH.

INTonokutenbHble KBaipaTUuHble (POPMBI B POJIU
CKaJIIPHOrO Ipor3BesieHrst. EBK/IN0BEI
NpocTpaHcTBa. HepaBeHCTBO TpeyrosbHUKA U
HepaBeHCTBO Kowm-ByHskosckoro-IITBapiia.
IToHsiTHe [/IMHBI BEKTOPA U yIVIa MEeXY
BekTOpamu. Marputiia I'pama U ee JeTepMyHaHT.
Teopema 0 ZJ0NOJTHEHWHA OPTOHOPMUPOBAHHOTO
6asuca 13 MoANnpoCTpaHCTBa [0
OPTOHOPMHPOBAHHOTO 6a3rca BO BceM
nipoctpadcTBe. KBagparuuHsie ¢popMel B
eBKJIM/I0BOM IIPOCTpaHCTBe. OrpaHUueHHOCTh
KBaZIpaTUUHBIX (POPM B KOHEUHOMEPHbIX
©BKJ/IW/IOBBIX IIPOCTPAHCTBAX U UX HOPMBL.
JKCTpeMarbHbIe BeKTOPHI U iMaroHa n3alys
KBaJpaTUUHOU (hOpMbI B OPTOHOPMUPOBAHHOM
6asuce. [IaroHaav3anysi napsl GopMm, oHa U3
KOTOPBIX MOJIOXKUTEJILHO Olpe/ie/ieHa.

4,125

1-3,5

4, BTOpOe 3aZiaHue
OH/IaliH 10
WebWork,

3azauu 16-20 u3
ymcsia 3azad Jjist
pPyOe)KHOTO KOHTPOJISA

OrjeHka paboThI B
ayUTOPUN U Y JOCKU

Bcero uacosn:

32

16

33

IToaroToBKa K sk3aMeHy (KoHTpOJIb)

61,8

I'pyninoBast KOHCy/bTaLys Npej; 35K3amMmeHoM 1,2

Bcero uacos:

32

16

94,8

3K3dMeH
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IIpunoxenue 2

Peiitunr-nnan guctymmmse Juseitnas anre6pa
Hanpasnenue noarorosku: 03.03.02 ®dusnka
Kypc _1mepBblii __, ceMeCTp_ BTODOW (BeCeHHWNA)
Bupibt yueOHOM bann 3a Yucio banel
JlesiTeNIbHOCTH CTY[eHTOB KOHKDEeTHOe | 3a/laHui
3a/jaHue B MoJlyJIe
Mopayas 1

MuHuManbHbIN | MakcuMaibHbIN

Tekyluii KOHTPOJIb
1. Pabota y mocku u
B ay[IMTOpUH
Py6e)xHBIH KOHTPOJIb
1. Pemrenue 3agau
OHJIaVH U3 TIepBOT0 0,45 33 0 15
3aaHust WebWork
Mopyasb 2

TeKyuui KOHTPO/Ib
1. Pabota y mocku u
B AyAUTOPUU
Py6e)xHbIii KOHTPOJIb
1. Pemrenue 3agau
OHJIaMH U3 BTOPOTO 0,31 48 0 15
3agaHusi WebWork
TToompuTe/bHBIE OA/IBI
CoriacHO IO10KeHUI0
0 MOAY/IbHO PEUTUHTOBOM CUCTEME
ITocemaemMocTh (0a/UTbI BBIYUTAKOTCSA M3 0011el CyMMbI HAOpaHHBIX 0a/1JI0B)
[TocelleHre EKIMOHHBIX 3aHITHI 0 -6
[ToceleHre ceMUHAPCKUX 3aHSITUI 0 -10
HToroBplii KOHTPO/Ib
1. Ok3aMeH | 15 2 0 30

0 10
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IIpunoxenue 3
OOpa3upl 3aa4 /i py0e)KHOT0 KOHTPOJIS

3 nepBoro 3asaHusi no WebWork

Bapaua 1.1. Kakne u3 nepeuncienHpix Huzke mogmuaozkects R gpisores mnreiiHpMi
nojyrpocerpancTeamu R3%37

o A) Marpunps! pazmepHocTH 3 X 3 B IPHBEJIEHHOI cTyleHYaTol hopme;
¢ B) JunaroHajabHble MATPHUIBI pasMepHOCTH 3 X 3;
o C Marpuis! pasmeprocTs 3 X 3 ¢ HYJISIMH B BO BTOPOil CTPOKE;

pALEBL I I Y I I )
e D CuMMeTpuvIHbIe MATPUIIBI PA3MEPHOCTH 3 X 3;

I PHLEBIL | I ;

o E) Obparumble MaTpHIlBl pazMepHOCTH 3 X 3;
o I) Marpunp! pazMepHOcTH 3 X 3 € HEIbIMH 3/I€EMEHTAMM.

Bagaua 1.2. Ilycrs x, y, 2 — BeKTOpHI U IIycTh 2 = —1lr —3yun w = —2x + 3y — 2 2.
BribGepure BepHbIe yTBEPIKICHU U3 IPUBEJIEHHOIO HUXKE CIIMCKA.
A)  Span(y) = Span(w);
B) Span(z, y) = Span(x, w, z);
C) Span(y, w) = Span(z);
D) Span(z, z) = Span(y, w).

Bamaua 1.3. [Iycrs S; — smreiinoe nopnpocrpancteo npoctpancrsa My(R), cocrosmee
U3 BCEX CHMMeTpUUHbIX Marpuil, Ilycrs S — JmbeiiHoe HOAIIPOCTPAHCTBO HPOCTPAHCTBA
M;5(R), cocrosimee u3 Bcex KococuMmerpudHbix Matpui. Haiijure pasmepHocTH 9THX 110/
HPOCTPAHCTB.

3 BTOporo 3aganusa no WebWork

Baga4ya 2.1. Haiijgure onpejennrens MaTpUbl

3—1 4+
A= [ 1+ 2i —1—43‘]'

Bapgaua 2.2. [Iycrs

1312
A:[-lﬁ 15]'

Haiinure jnBe pasiudibie JuaroHaibabie MaTpulbl D u COOTBETCTRY IOIHe MATPUIBL S TaKue,

aro A = SDS™1.
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IIpunoxenue 4

Oo0pas3ern 3K3aMeHalMOHHBIX OW/IeTOB

OEJEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/I?KETHOE OBPABOBATE/ILHOE
YUPEZKJIEHUE BBICIIEI'O OBPA3OBAHN S
«BAIIKUPCKUU TOCYIAPCTBEHHBIN YHUBEPCUTET»
OAKYJIBTET MATEMATUKIN 11 UHOOPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA BBLICIIEN AJITEBPHI 1 TEOMETPUN

3K3aMeHAIIMOHHbIA OujieTr N© HOMEp CKphIT
nmo gucnuiumHe «JIuHeiinas anrebpa» (20_ - y4. TofI)

1. JIuHeilHasg 3aBHCHMOCTE M HE3aBHCHMOCTD.

2. Marpuna JuHeifHOro orobpayKeHHs.

[penogasarens _______ / lllapunos P. A. /

3ap. kadeapoit [/ Xabubywmn B. H. /
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