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1. l'[epeqem. IVIAHUPYEMbIX pe€3y/1bTdT0B Oﬁy‘—IEHI/IH o JUCIuIinHe, COOTHECEHHDbIX C YCTAHOB/ICHHBIMHA B 06pa30BaTEJIbH0ﬁ nporpamme

HHAUKATOPaMH A0CTH)XKeHUs KOMIIeTeHI[H.

B pe3ynbrare ocBoeHusi 0Opa30oBaTeIbHOM MTPOrpaMMbl 00YUAIOIIMIACS JO/KEH OB/IaJIeTh CeAYIOIIMMU pe3y/ibTaTaMu 00ydeHHs TI0 JUCLIUTUTHHE:

Dopmupyemas
KoMIeTeHIus (C
yKa3saHHueM Ko0/a)

KO,Z[ N HAUMEHOBdAHHE
HHAUKATOPA JOCTH)XXEHUA
KOMIIeTeHI|UHU

PE3YJ'[BTaTbI Oﬁy‘-IEHI/IH o JUcCIuIIinge

OIIK-1 — Cnocobex
ucnonb306amb
NO/10JCeHUsl, 3aKOHbI U
MemoOhbl
ecmecmeeHHbIX HayK U
mMamemamuku 015
peuwteHust 3a0au
UHDHCeHepHoLl
desimenbHOCMU.

OIIK-1.1. 3HaHue noHsamuii.

3Hare: TTOHSATHE JIMHENHOTO YpaBHeHMs U CUCTeMEBI IMHENHBIX ypaBHeHul, Metof, ["aycca u Mmetoz, Kpamepa a4 vx
PellIeHusT; TIOHSITHE MaTPHLIbI M MaTPUYHBIE OTIepALiH; TIOHSTHe OTpe/ie/uTe st U 00paTHOM MaTpHIIbI; TIOHSATHE
JIMHEeHHOTO BeKTOPHOTO TIPOCTPAHCTBA U ero TIOATPOCTPAHCTB; TIOHsATHE 0a3MCOB M UX 3aMeH; TOHSTHe MHOKeCTB
Y X 0TOOpaykKeHUH; TIOHSTHE TMHeHHbIX 0TOOPa)KeHHU ¥ IX MaTPHL]; TTOHSTHE JIMHEMHBIX OIepaTopoB U X
MaTpHL]; TIOHSATHEe COOCTBEHHBIX UHCEN 1 COOCTBEHHBIX BEKTOPOB JTMHEHHOTO OTepaTopa, KOPJaHOBBIX (OpM
MaTpHL{bl TMHEHHOTO OTlepaTopa; TIOHSITHEe KOBEKTOPOB, TIOHSATHE OMTMHEeHHBIX ¥ KBa/JPaTHUHBIX ()OPM U UX
CUTHATyp; MOHATHE MHOTOMEPHOIO eBK/IMJ0BOI0 MPOCTPAHCTBA KaK OCHOBBI JJ151 Pa3/IMUHBIX METOJ0B MOTyYeHUs,
XpaHeHws], repepaboTKH MHGOPMALHH.

OIIK-1.2. CnocobHocmb
onepupogamb NOHAMUSIMU.

Ymemb: CKNaAbIBaTh U YMHOKaTh MaTpPULIbI, IPUBOAWUTE MaTpPHLIbI K ['ayCCOBCKOMY CTyIeHUaToMy BUAY;
BBIUMC/ISTE OTIPe/Ie/TUTE/TM MaTPHUL] ¥ HAXOAWUTb 00paTHbIe MaTpHULbl; OT/IMYATh TMHEeHHbIe BEKTOPHBIE
TIPOCTPAHCTBA U WX MOAMPOCTPAHCTBA OT APYTHX MHOKECTB; BLIIOTHITE 3aMeHbl 0a31COB; CTPOUTH OTOOPasKeHHsT
MHOYKeCTB; BBIUMCJISITH MaTPHILIbI IMHEMHBIX OTOOpayKeHHH 1 IMHEHHBIX O1epaTOpOB; HAXOAWUTb COOCTBEHHbIE
Yic/ia ¥ COOCTBEHHBIE BEKTOPBI JIMHEMHBIX OTePaTopoOB; MPUBOJUTE MaTPHLIbI JIMHEMHBIX OTEePaTopoB K
>KOpA@HOBOM (hopMe; BEIUMCIISATH CKa/ISIPHOE MPOM3Be/ieHr e BeKTOPOB C KOBEKTOPAMH; HaXOAUTb CUTHATYPbI
OWTMHEMHBIX U KBaZIPaTUUHBIX (JOPM; HaXOAUTD JITMHBI BEKTOPOB M YIJIbl MEXKy HUMU B MHOTOMEPHBIX
€BK/IM/IOBBIX NIPOCTPAHCTBAX [i/I1 TOHMMAaHUS U B MTOC/IeAYIOLIeM MPaKTUYeCKOTr0 OCYLeCTBIeHHS Pa3/InYHbIX
MEeTO/IOB TO/TyUeHHsl, XpaHeHHs], epepaboTKH MHGOPMALHH.

OIIK-1.3. ¥YmeHue pewamb
3a0ayu.

Brademb: criocOOHOCTBIO COEAVHSITL TeOPeTHUeCKHe 3HAHUS C MPAKTHIeCKUMU HaBbIKaMU TIPH PellieHnH y4eOHOo-
TPeHHWpPOBOYHbIX 3a/au.




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

HucturuivHa «Beicias anre6pa» 0THOCUTCS K 00si3aTe/TbHOM UacTH.

JucnuninvHa nsydaetcs Ha 1 Kypce B 1 cemecTpe.

Lenu nsydyeHus: JUCLIUIUIMHBL: OB/IaleHMe MaTeMaThueCKUM arrapaToM, WCIO/Ib3yeMbIM B AUCLAIIMHAX Crelyain3alyu.

71 0CBOEHUS AUCLUTIMHBI He0OX0IUMBbI KOMITETEHIIWH, C(hOPMUPOBaHHbIe Ha TIPeJbIAYIieM YPOBHe 00pa30BaHus ¥ TIPOBepeHHbIe TIPU TIOCTYTI/IEHUH
B YHUBEDPCHUTET, a TAaK)Ke KOMIIeTeHIH, C(hOPMHUPOBaHHEIe B TUCIIUTUINHE « AHA/IUTHUYECKasi TeOMeTPUSI».

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. HGPE'—IEHB KOMHETEHHI/Iﬁ U HHAUKATOPOB AO0CTH)XKEHUA KOMHETEHHI/Iﬁ C YKd3dHHEM COOTHECE€HHbIX C HUMM 3aIlV/IdAHUPOBAHHLIX pe3y/ibTATOB
Oﬁy‘IEHI/IH o AUCIMIIJINHE. Onucanue KpUT€e€pHuEB U LIIKaJ/I OIf¢eHUBAHUSA pe3y/ibTaTOB Oﬁy‘JEHI/Iﬂ no JMCiuIinHe.

OITK-1 — CriocobeH HCI0/Ib30BaTh TOJIOXKEeHHs], 3aKOHBI M METO/IbI €CTeCTBEHHBIX HayK M MaTeMaTUKH /IJIsl PeIIeHHs 3a7,au
VH)XKeHePHOM eI TeTbHOCTH.

Kop n Pe3ynbraThl 00yueHHs 10 JUCHHIUIAHE KpuTepuu orjeHMBaHUs pe3y/IbTaToOB 00yUeHusi
HaMeHOBaHHe «HeynosneTBop | «YIOBIE€TBOPUTENBHO» | «XOpPOIIO» «OTIMYHO»
MHMKaTopa UTebHO»
AOCTHIKEHUS
KOMIIeTeHIIUU
— oS 3HaTh: MOHATHE JTUHEeHHOTO YpaBHEHUsI U CUCTeMbI JIMHEeHHBIX IIpakTruecku Nwmeet 3HaunTe/IbHBIE | 3HAET [1OYTU 3Haert BCé
D % £ ypaBHeHuH, MeToy "aycca 1 Metoz, Kpamepa Jj1st UX peliieHus; He 3HaeT npo0Oerbl B 3HAHUSAX BCé
'S & § TOHATHE MaTPULbl U MaTPUUHBIE OIepaLiy; MOHATHE OIpe/e/uTes U
00paTHOW MaTpUL{bl; TIOHSTHE TUHEHHOT0 BeKTOPHOTO TIPOCTPAHCTBA U
€ro MOATNPOCTPAHCTB; TIOHATHe 0Aa3UCOB U MX 3aMeH; MOHSTHe




MHOXeCTB U X 0TOOpa’keHUit; TIOHSITHe TMHEeHHBIX 0TOOpaykeHHH U UX
MaTpuL]; TIOHSTHeE JIMHEeHHBIX O11epPaTOPOB M UX MaTPUL]; TIOHSATHe
COOCTBEHHBIX YKCes U COOCTBEHHBIX BEKTOPOB JIMHEMHOI0 oreparopa,
JKOPZ,AHOBBIX (hOPM MaTpHLibl TUHENHOIO ONepaTopa; OoHsATHe
KOBEKTODOB, TIOHSTHE OUTMHEHHBIX ¥ KBa/[PaTUUHBIX ()OPM U MX
CUrHAaTYyp; MOHSITHEe MHOTOMEPHOTO eBKJIM/I0BOTO MTPOCTPAHCTBA Kak
OCHOBBI [Ijisl Pa3/TMUHBIX METOZOB TIO/TyueHUs, XpaHeHus1, ITepepaboTKH

Hamull.

uH(OpMAaLUH.

YMeTb: KnaAbIBaTh M1 YMHOKaTh MaTpHUL{bl, IPUBOJUTE MaTPULIbI K ITpaxkTHyuecku He ymeer 1o Ymeet Ymeet Bcé
['ayccoBCKOMY CTyIeHYaToOMy BU/y; BBIUMC/ISITH OTpe/ie/IUTe/Id MaTpuL | He yMeeT 3HaYUTETbHOU YacTu TIOUTH BCE

Y HaXOJUTh 0OpaTHbIe MaTPHLIbI; OT/IMYATh THHEeHHbIe BeKTOPHbIe Marepuana

MIPOCTPAHCTBA ¥ MX TIOJIPOCTPAHCTBA OT APYTHUX MHOXECTB; JVCLIUTITAHBI

BBITIOJTHSTE 3aMeHbI 0a31COB; CTPOUTH OTOOpaXkeHUs MHOXKECTB;
BBIUMC/ISITH MaTPULIbI TMHEMHBIX 0TOOPaXkKeHUH U TMHEMHBIX
OTIepaTopoB; HAXOJUTH COOCTBEHHBIE YKC/IA U COOCTBEHHbIE BEKTODBI
JIMHENHBIX OIepaToOpOB; NPHUBOAUTE MaTpPULibl IMHEHHBIX 011epaTopoB K
JKOpAAHOBO# (opMe; BLIUMC/ISITE CKaIsSIPHOE MPOM3Be/ieHre BEKTOPOB C
KOBEKTOPaMH; HAaXOJUTh CUTHATYPbl OUTMHEHHBIX U KBa/JPaTUUHBIX
(hopM; HaXOAWUTh [J/IMHBI BEKTOPOB U YIVIbl MEXKAY HUMU B
MHOI'OMEPHBIX eBK/IM/IOBbIX IPOCTPAHCTBAX [ij1s1 IOHUMaHUs U B
MOC/IeAyIOIeM MPaKTUYECKOT0 OCYIeCTB/IeHUS pPa3/IMUYHbIX METO/0B
TIO/TyYeHus], XpaHeHus], TIepepaboTKy MH(POPMALUH.

OIlK-1.2. ¥YmeHue
onepupoeamb
noHsmuamu

OIIK-1.3. YmeHue | BrazieTb: cloCOOHOCTBIO COEMHSThL TeOPETHUeCKHe 3HaHUS C IIpakTnuecku He Bnapeer no ITo Bnageer
pewamb 3a0Q4U. | phakTyUECKIMK HABBIKAMH TIPU PELIEHHH yueGHO-TPeHUPOBOUHbIX He B/1ajieeT 3HAUUTE/IbHOW YacTy CyLIecTBy
sazau. Marepuasa BJIafieeT
JUCLUILIVHEI

(DOPMH HUTOroBOro KOHTpOJ/id 1o AMCIMIIVIMHE — 3K3dMEH

KpuTtepusiMmu oljeHUBaHUs SIB/ASIIOTCS 0aslibl, KOTOpbIe BBICTAB/SIOTCS TIperiojlaBaTesieM 3a BU/Ibl JesiTelTbHOCTU (OLleHOUHbIe
Cpe/iCTBa) M0 UTOraM M3yuyeHust MoAy/el (pa3ziesioB JUCLUIIIMHEI), TIepeUUCIeHHbIX B PEUTUHT-TI/IaHe TUCLIUTIIUHBI.



oT 45 10 59 6aIoB — «y/IOBIeTBOPUTETHHO;
ot 60 70 79 6asioB — «XOpOLIIO»;
oT 80 6as/IoB — «OTIUYHO».

4.2. TunoBbie KOHTPOJ/IbHBIE 3aJAHUSA WIN HHbIe MaTepHa/Ibl, He0OX0JUMBIe /I/isi OLleHUBAHMS Pe3y/IbTaTOB 00yUYeHHUsI 10 JUCIUILIHHE,
COOTHECEHHBIX C YCTAaHOB/IEHHHIMH B 00pa30BaTe/IbHONM MPorpaMMe HHAMKATOPAMH JOCTH)KeHUsI KOMIeTeHuii. MeTognuecKrue MaTepHaJibl,
onpeje/AOLIHMe MPOIeAYPhI OLIeHUBAHUA Pe3y/IbTaTOB 00yUeHHsI 10 JUCIUIUIHHE.

Koa u Pe3synbTarel 00yuyeHust OtleHOUHbIe Cpe/iCTBa
HavMeHOBaHHe
UHAUKaATOopa
JAOCTIDKeHUS
KOMIeTeHIUH
3HaTh: NIOHATHeE JIMHEHHOIO YpaBHEHHUS M CUCTeMbl JIMHEeHbIX ypaBHeHuH, MeTog, ['aycca 1 MeToz, 3aziaun 151 pybe)KHOro KOHTPOJIS,
Kpamepa z/1s1 vx peliieHusi; IOHSATHE MaTPULIbI U MaTpPUYHbIe OTlepalivy; TIOHSITHE OIpe/ieuTeis U 3K3aMeHal[FIOHHbIe BOTIPOCHI U
00paTHOI MaTpHIIbl; MOHSITHE TMHEMHOTO0 BeKTOPHOTO MPOCTPAHCTBA U €ro MOATPOCTPAHCTB; TIOHATHE 6ueThl, paboTa B ayUTOPUM U Y
) 0a3rCcoB U UX 3aMeH; MOHATHE MHOKECTB U MX 0TOOpa)keHWH; MOHSATHE TMHEeHHBIX 0TOOpaykeHUH 1 UX AOCKH.

MaTpHULI; TIOHATHe JTMHeHHbIX OTIePaTOPOB M MX MATPHL]; OHSITUE COOCTBEHHBIX YHCe/T U COOCTBEHHBIX
BEKTOPOB JINHEHHOTO 0OTiepaTopa, >KOPAAHOBBIX (JOPM MaTPUI[bI IMHEHHOTr0 oTlepaTopa; MoHsTHe
KOBEKTOPOB, MOHSTHEe OMIMHENHBIX ¥ KBaIpaTUYHBIX (JOPM M MX CUTHATYP; TIOHSTHE MHOTOMEPHOTO
€BKJIU/IOBOTO MPOCTPAHCTBA KaK OCHOBBI /IJIs PA3/TMYHBIX METOZIOB TIO/TyUeHus], XpaHeHusl, TiepepaboTKu

VMH(OPMaLH.

OIIK-1.1. 3HaHue
noHsmuii.




OIIK-1.2. ¥YmeHue
onepuposamb
nouamMuaAMu

YMeTh: CK/IaZibIBaTh U YMHOXKaTh MaTpHLIbI, IPUBOAWUTE MaTpPHLIbI K ['ayCCOBCKOMY CTyIreHUaToMy BUAY;
BBIUMCJISITH OTIPe/Ie/TUTE/T MaTPHL] ¥ HAXOAWUTb 0OpaTHbIe MaTpULIbl; OT/IMYATh TMHEeHHbIe BeKTOPHBIE
MIPOCTPAHCTBA U MX MOZATIPOCTPAHCTBA OT IPYTUX MHOKECTB; BBIMIO/IHATh 3aMeHbI 6a31COB; CTPOUTh
0TOOpa’keH!sI MHOYKECTB; BBIUMC/ISIT MaTPULIbI IMHEMHBIX 0TOOpakKeHHH U JIMHEHHBIX OIlepaTopoB;
HaXOAWTb COOCTBEHHBIE UKC/Ia ¥ COOCTBEHHBIE BEKTODBI JIMHEHHBIX OTIePaTOPOB; TIPUBOAUTE MaTPHLIBI
JIMHEMHBIX OIepaTopoB K >KOPZaHOBOi (hopMe; BEIUMC/ISTE CKa/IsiPHOE POU3Be/ieHHe BEKTOPOB C
KOBEKTOPaMH; HaXO[JUTh CUTHATYPbI OWTMHEHHBIX ¥ KBa/IPaTUYHBIX ()OPM; HaXOAUTD JJTMHBI BEKTOPOB U
YIJIbI MEKIY HUIMH B MHOTOMEPHBIX €BK/IMZ0BBIX TPOCTPaHCTBaX JJIsl IOHUMaHUs U B TTOC/IeYIOLIEM

TMPaKTHUeCKOTO OCYIL|eCTB/IEHHsI Pa3/IMYHBIX METO/OB TO/Ty4YeHUs], XpaHeHws1, TiepepaboTKu MHpOopMaryu.

3afauu Ay1s1 pybe>KHOTo KOHTPOJIS,
5K3aMeHaL[IOHHbIe BOTIPOCHI U
OueTsl, paboTa B ayJUTOPUU U
JIOCKH.

OIIK-1.3. ¥YmeHue
pewamb 3adauul.

BrnazeTb: criocoGHOCTBIO COEAMHATL TeOPeTUYeCKre 3HaHUsI C IPAaKTUUeCKUMH HaBblKaMU T1pU
peleHny yueOHO-TPeHUPOBOYHBIX 3a/1au.

3agauu 151 pybe>KHOTO KOHTPOJIS,
9K3aMeHal[OHHbIEe BOTIPOCHI U
OusieThl, paboTa B ayJUTOPUN U Y
TTOCKH.

P OO0 hwWNE

Bomnipocsl /151 IpoBeieHNUsI 3K3aMeHa

CUCTEeMbl NIMHENHbIX ypaBHeHWn. MeTog Faycca Ans ux peleHus.

CUCTEeMbl NIMHENHbIX ypaBHeHui. MeTog Kpamepa Ans UX peleHus .
OnpegennTenn KBafpaTHbIX MaTpuUl, Npou3BOSILHOINO pa3Mepa. CBOWCTBa onpeaenuTeneil.
YMHOXeHMe maTpul. lMoHATMe 06 o6paTHOl MaTpule M Crnoco6bl ee BbUWUC/IEHUS .

JInHeliHble BEKTOPHbIE MpocTpaHcTBa R™
Ba3uncel. KoopaunHaTbl BEKTOPOB.
MHOXecTBa M OToOpaxeHus.

JInHeliHble OoTOGpaxeHus.

0. MaTpuua NMHERHOro OToOpaxeHus .

11. JlnHeliHble onepaTopbl.
12. MaTpuua AMHENHOro onepatopa.
13. Cob6CTBEHHble 4YMC/la U COBCTBEHHbIE BEKTOPH JSINHEWHOro onepartopa.




14. XoppaHoBa HopmasibHas ¢opma MaTpuubl JIMHEWHOro ornepaTopa.

15. BeKTOpbl U KOBEKTOPHI.

16. BunuHeiliHble U KBajpaTu4Hble ¢opmbl. Popmyna BOCCTaHOBNEeHUA. lpuBefeHne KBagpaTUUYHOW GOpPMbI K
KaHOHMYecKomMy BuAay.

17. NMonoxuTenbHO onpefesieHHble KBagpaTudHble GOpMbl M €BKAWAOBbLI MPOCTpaHCTBA.

JK3aMeHaIMOHHbIEe OHU/IeThI

OK3aMeHallMOHHbIe OWUJIEThI COCTOST M3 2 BOIIPOCOB, MEPBBIM BOMPOC OepPETCS W3 MEPBOM TOJIOBMHBI CIIMCKAa BOIPOCOB K 3K3aMeHy (1-8), BTOpOii
BOMPOC — W3 BTOPOM IM0JIOBUHBI cricKa (9-17). VicuepribiBarolvii ¥ BEpHbBIM OTBET Ha KaXK/bli BOIIPOC OLleHUBAeTCs B 15 OasioB.

Kpurepuu ouesnku (B 6a/1ax):
- 25-30 6a//I0B €C/U CTYZEHT MPOEMOHCTPUPOBAJ BiaajgeHue 6oee 80% yueOHOro MaTepuasa Mo AUCLUTIHHE.,
- 17-24 6anioB ecy CTyZIeHT IPOAEMOHCTPUpOBa Biagenue ot 60% a0 6onee 79% yuebHoro Marepuasna 1o JUCLIMTIUHE.

- 10-16 6a/1/10B eC/M CTYZE€HT MPOEMOHCTPUPOBAJ BajeHue oT 45% 10 6osee 59% yueOGHOro Matrepuara 1o JUCLIATUIMHE.
- 1-10 6as/10B eC/M CTYZEHT MPOZileMOHCTPUPOBaJ BriafieHre MeHee 45% y4yeOHOro Marepuasa 1o AUCHUIIIHE.

Ob6paser] 5K3aMeHaLMOHHbIX OM/IeTOB Mpe/CTaB/ieH B MPUIOKeHHH 4

3agaum /151 py0e)XKHOro KOHTPOJIA.

JuciprivHa pa3burta Ha ABa MoAysis. [1o KaxjoMy MOJY/IH0 UMeeTCst CBOM CIMCOK 3afiau Jijisi CaMOCTOsITeNIbHOTO pelileHusi. [1o nmepBomy monysnto 34
3aZiauu, 110 BTOPOMY MoZy/to 19 3afau. 3a/jauml OCTaB/SIIOTCS CTYeHTY B Pe)KUMe OHJIaiiH uepe3 yHUBepPCUTeTCKUM cepBep WebWork

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

3a pyOeXKHBIM KOHTPOJIb CTYAEHT MOXeT MoyuuTh 10 30 6a/uioB, 1o 15 6a/ioB 3a KaxKAbli MoAy/b. [IpuMepsl 3a/au /11 pyOe)KHOTO KOHTPOJIS T10
JIByM MOZYJISIM Mpe/CTaB/IeHbl B IPUIOKEHUH 3.


http://webwork-okko.bashedu.ru/webwork2/

PaboTa B ayfUTOPHH U Y IOCKH.

PaboTa y JOCKM COCTOMT B BbIOODOUHOM pa300pe OTAeNbHBbIX 3ajJay, aHaJOTMUYHBIX TE€M, UTO CTYAEHThl TMOY4YalOT B PEXHWMEe OHJIaH uepe3
yHUBepcUTeTCKUM cepeep WebWork. PeliieHue 3a/jaui COMPOBOXKaeTcst 00CyKIeHHeM TeOpPUU. 3a KaXX/[bIid MOAY/Tb CTYIE€HT BBIXOJUT K JOCKe KaK MUHUMYM
1 pa3. [Ipu 3TOM 3HaHWe TEOPUH OLIEHUBAETCsI B 5 0a/UIOB, pelieHue 3aiad B 10 6asioB, perviuky ¢ MecTa, JOTOTHeHus, TIosiCHeHus1 B 5 6anoB. CymMMapHO
1o 20 6asIOB 3a KaXKAbIN U3 JBYX MOJYJIeH.

5. YueOHO-MeTOANUYECKOe U HH(OPMALIMOHHOE 00ecneyeHHe JUCIUITTHHBI

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

1. [apwuros P. A. Kypc simHeliHO# anre6pbl 1 MHOTOMepPHOM reometpun. YuebHoe oco6wue. / PUL] Baml'y, Ya, 1996, C. 146. ISBN 978-5-7477-0099-5
[DnekTponHbI pecypc] — DnekrpoHHas Bepcus red. mybmvkaryu .— <URL: https:/elib.bashedu.ru/dl/local/Sharipov_Kurs linejnoj algebry up 1996.pdf>.
2. Taiigamak O. I, Cunosa E. B. AHanuTrueckasi reoMeTpusi U inHelHas anrebpa. YuebHoe rocobwue. / PULL Baml'y, Ya, 2012, C. 96. [DnekTpoHHbIH pecypc] —

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

Jlono/iHUTe/IbHAA IUTeparypa:

3. AxwmetBamueBa 3. H., Axtamor A. M. Marematuka. U. 1: DneMeHThI TuHelHON anreOpbl U aHamuTHUeckoi reometpuu. // PUL] Baml'y, Yda, 2010 —

OnekTpoH. Bepcus neu. nmyosukaruu. — <URL: https://elib.bashedu.ru/dl/read/AhmetvalievaAhtymovaMatematikalUch.pos.2010.pdf>.
3.1. Anekcan/pog, I1. C. Kypc aHaTUTHUeCKOM reOMeTPUH U JIMHEHHOU anreOpsl [D/1eKTpOHHbIN pecypc]: yueOHUK /s pu3.-Mat. crierl. By30B / I1. C. AJjieKCaHZpoB .

— CII6. : JTanb, 2009 .— 512 c. : wn. — ISBN 978-5-8114-0908-2 .— <URL:http://e.lanbook.com/books/element.php?pll_id=493>.

5.2. IlepeueHs pecypcoB HH(}OPMaLOHHO-TeIeKOMMYHUKAIIHOHHOU ceTH «IHTepHeT»
M NIPOrpaMMHOro obecrieyeHus1, He00X0AUMBIX J/Is1 0CBOEHH JUCIUIIMHBI
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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

4.

YuuBepcuteTckuii ceppep WebWork Ha caiite baml'y: http://webwork-okko.bashedu.ru/webwork?2/.
Iapuros P. A. Kypc simHeliHOM anreOpbl 1 MHOrOMepHOU reometpun. OHaliH yueOHUK: <URL: http://freetextbooks.narod.ru/r4-b2.htm>.

6. Marepua/ibHO-TeXHHYeCKas 0a3a, Heo0xouMasi I/Is1 0CyIeCTB/IeHUsI 00pa30BaTe/IbHOI0 MpoLecca no AUCIUIUINHE

HaumeHoeaHue 060pyooeaHus, npo2pammHozo obecneueHust

HaumeHoeaHue cneyuaau3upoeaHHbIX

Buo 3ausmuii

ayoumoputi, KabuHemoe, 1abopamoputi
1 2 3
Aymutopus 01, 02, 301 wiv vHas Jlekyuu Jocka
ay/IMTOPHSI 10 PACITUCAHUIO 3aHATHI
Hocka

Aynuropus 322, 318, 216 wim nuHas

Ilpakmuueckue 3aHamus

ayJIUTOPUSI N0 PaclMCaHUI0 3aHATUI

CamocmosimenbHasi paboma

VHTepHeT, yHuBepcuTeTcKuii cepeep WebWork

BI/I6J'II/IOTEKa, UKWTa/IbHbIE 3d/1bI
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http://freetextbooks.narod.ru/r4-b2.htm
http://freetextbooks.narod.ru/r4-b7.htm
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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 Bhicitiag anrebpa Ha 1 cemecTp

OYHas
¢dhopma obyuenust
Bup paboTsi O0BeM JUCIIHILIMHbBI
Ob6u1as TpygoeMKocThb aucuumiuHbl (3ET / uacoB) 4/144
YueOHBIX YaCOB HAa KOHTAKTHYIO pabOTy C Mpero/jaBaresieM: 37,2
JIeKIUH 18
TpaKkThye CKUX/ CeMUHAPCKUX 18
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) 72
YyeOHBIX YacoB Ha MOATOTOBKY K
sK3aMeHy/3auety/nuddepeniipoaHHomy 3auety (KoHTposib) 34,8

dopMa KOHTPOJIA:

3K3aMeH 1 cemMecCTp
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@dopma usyueHus1 MaTepyasos:

OcHoBHasa u

®dopma Tekyl11ero

KOHTDOJIS
JIEKI[UH, TIPAKTUYEeCKUe 3aHITUS, JIOTIOJTHUTE/TbHAsT
3azmanus 1o yCIIeBaeMOCTH
CeMUHapCKye 3aHATHS, JIUTeparypa, .
CaMOCTOSATeTbHOM (KOJIJIOKBUYMBI,
Ne naboparopHble paboThl, pexkoMeHyemast
Tema u comepskaHue paborTe CTyzeHTOB KOHTPOJIbHBIE PabOoTHI,
/o camocTosiTeNlbHas pabora u cTygeHTaM (HoMepa U3
KOMIIbIOTEPHBIE TEeCThI
TPY[0eMKOCTb (B Yacax) CTTHCKA)
Y T.0.)
Ip
JIK JIP | CPC
/CEM
1 2 3 4 5 6 7 8 9
Moayss 1
1. | Cucremsl 1vHelHbIX ypaBHeHuu CJTY. MarpuuHoe 2 2 0 |8 4, mepBoe 3aJjaHre

TipeJcTaB/ieHUe TMHeHHbIX YypaBHeHUH. OCHOBHast
Y pacimpeHnHasi Matpuia CJTY. DnemeHTapHbIe
npeobpa30BaHUsl CUCTEM JIMHEMHBIX YPaBHEHUH U
3/IeMeHTapHbIe MPeobpa30BaHKs UX MATpUI].
Metop INaycca ans pewienus: CJTY. TlpuBegenuve
MaTpHLbl CUCTeMbI TMHEWHBIX YPaBHEHUH K
rayCCOBCKOMY CTYIIeHUaTOMy BUAY. 3aBUCHMBIE U
He3aBUCHMBbIe NepemMeHHble. COBMECTHOCTb
CUCTeM JIMHeHHBIX YPaBHEHUH - TIOHATHE O paHre
MaTpuLibl U Teopema Kporekepa-Karnenmu. Metog,
Kpamepa zs1s1 peltieHusi cucteM JIMHeHHBIX
ypaBHeHwuii. [IoHsTHe oTipesienuTeNst KBa/[paTHOM
MarpuLbl. Onpegennreny MaTpuL pasmepa 2 X2 u
3X 3. BeluncsieHve onpejienuresiell MeTOi0M
pas/ioyKeHus 0 CTpoKe. MUHODHI U
anrebpanueckue gorosHeHus. CBoicTBa
orpezienUTesel MPOMN3BOJILHOTO Pa3Mepa.
Brrurcnenue oripefienuresieii Tipy TOMOIIH
3/IeMeHTapHbBIX MPeo0pa30BaHuil CTPOK U
ctonb110B B Marpuiie. Onpe/ie/MTe/d TPEYTOIbHBIX

OHJIaMH 110
WebWork,
3agauu 1-8 u3 umucia
3aj1au 711 pyOeXxKHOTOo
KOHTPOJIS
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W IMaroHaibHbIX MaTpuL]. Asrebpanueckue
oneparyy ¢ MarpuniaMu. CroykeHre MaTpuL],
YMHO)KeHHe MaTpHL] Ha YMC/I0 U YMHOKEHUe JBYX
MaTpull. 3arych MaTPUUHOTO YMHOKEeHHsI B
KoMIIOHeHTax. HyrneBast MaTpuiia v e IMHUYHAS
Marpuija. [ToHsATHe 0OpaTHOM MaTpHUIIbI /1St
KBaJpaTHbIX MaTpuL. Ornpesenurenb
TIPOU3BeJeHNsI IBYX KBaJPaTHBIX MaTPHII.
HeBBIPOXKIEHHOCTh ¥ 0OPaTUMOCTh KBa/[PaTHBIX
MaTpHIl.

MarpuuHoe penieHue ypaBHeHus 12=-1.
KomrninekcHele uncia. BelljectBeHHast 1 MHUMas
YaCTH KOMIUIEKCHOro yncia. CroxkeHne 1
BbIUMTaHUe KOMIT/IEKCHBIX YKCe/l. YMHOKeHHe U
JleNleHue KOMILIEKCHBIX unces. Mozaynb 1
apryMeHT KOMILJIEKCHOTO YHMCIIa.
TpuroHomeTpuueckasi (popma 3anucu
KOMIUIEKCHBIX uncesl. Bo3BeZieHre B CTeleHb U
r3B/eyeHre KopHel. KomruiekcHbI jorapudm u
KOMIL/IEKCHas1 SKCIIOHeHTa. JIMHeiiHoe BeKTOPHOe
ripoctpaHcTBo (JIBIT). Onipesenenuie u rpumepbl
JIBII. Axkcuomsl JIBIT v npocTeiitie ciefcTBUst
u3 Hux. [ToHsiTHe nognpriocTpaHcTBa. JInHelHas
3aBUCHMMOCTb U HE3aBUCUMOCTb CUCTEM BEKTOPOB B
JIBII. CpolicTBa MuHeHON 3aBUCUMOCTU. Teopema
[HTeitanua. CrucTeMbl BEKTOPOB M UX JIMHENHEIE
o6osouxu. TTopokzatoriye cCCTeMbl BEKTOPOB.
CgoiicTBa MUHUMAJILHOCTH M JINHENHOM
He3aBUCHMOCTH MOPOXKAAIOLUX CUCTeM. ba3ncel 1
pasmepHocTh JIBII. CBolicTBa pa3MepHOCTH.
Teopema o fononHenuy 6asuca. basuce! u
KOOpJMHATHOe TIpe/iCTaB/eHNe BEKTOPOB, BepXHUE
Y HWKHUE MH/IeKChl. 3ameHa 6a3ucos B JIBII.
Marpunp! nepexozia. CBg3b MaTpUL] IPSIMOTO U

1-3,5

4, mepBoe 3a/jaHuie
OHJIAlMH MO
WebWork,

3a7iauu 9-16 13 uncna
3a7au 211 pyoeXxKHOro
KOHTPOJISA

OueHKa paboThI B
ayIUTOPUU U Y JOCKH
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obparHoro niepexozioB. [Ipeobpa3zoBaHue
KOOD/IMHAT BEKTOPA TPH 3ameHe 6a3ucoB.

Otobpaxenus1. O61acThb orpeeeHus U 00/1acTb
3HaueHWH oTobpakeHusi. OOpa3sbl U MOJTHbBIE
Mpoo06pa3skl OTAEIBHBIX 37IEMEHTOB U
TO/IMHOXeCTB. MHOXeCTBO 3HaueHUen
orobpaxxenust. CIOpbeKTUBHOCTb, HHEEKTUBHOCTh
Y OMEeKTUBHOCTH 0TOOpaXkeHUt. Komrmosuwyst
otobpakeHnii. ToKZecTBeHHOe 0TOOpa’keHue.
[Tonsitue 06 obpatHOM oTOOpaskeHuH. CyskeHue U
MIPOJO/KeHNe 0ToOpaXkKeHUH. JIMHeHHbIe
otobpaxkenwust. S1po u obpa3 MHeHHOro
orobpakenust. Kputepuu HHbEKTUBHOCTH U
CIOPBEKTHBHOCTH JIMHEHHBIX OTOOpaKeHUH K
TepMHUHaXx sizipa U obpasa. JINHeHHOCTh
0TOOpa)keHust, 0OpaTHOTO TUHEHHOMY U
OuekTBHOMY OTOOpaXkeHur0. Teopema o
JIMHEMHOM He3aBUCHMOCTHU ITPO00OPa30B JTMHEHHO
HEe3aBUCHMBIX BEKTOPOB. M130MOp(U3M TUHEHHBIX
BEKTOPHBIX MPOCTPAHCTB. TeopeMa o COBMaileHNN
pa3MepHOCTel n30MOP(HBIX TPOCTPAHCTB. Basuck
¥ n30Mop(dU3M 00IIMX TUHEHHBIX BEKTOPHBIX
npoctpancTB npocrpadcTBaM K", roe K — moste.

1-3,5

4, mepBoe 3ajlaHue
OHJIaMH 110
WebWork,

3agiaun 17-24 w3
yKcsa 3ajad Ass
PyOE)KHOTO KOHTPOJISI

OrjeHKa paboThI B
AyIUTOPUU U Y JOCKH

Marpwiia MHeiHOTo 0ToOpakeHust. Matpurja
COCTaBHOTO 0TOOpaXKeHUs (KOMITO3HUIHN).
V3MeHeHWe MaTpULIbI TMHEHHOTO 0TOOpaKeHUsT
TIpU 3amMeHe 0a3vcoB B 00J1aCTH OTIpe/Ie/IeHUs U B
obsiacTv 3HaYeHUH. 3aziaua o pUBeIeHUN
MaTpULIbI TMHEHHOTO 0TOOPa’keHHsI K TIOUTH
JvaroHansHOMY BUAy. Teopema o cymme
pa3MepHOCTel siipa U obpasa TMHeHHOTOo
orobpaxkeHust. Beruriciienue siapa v obpasa
JHeHOTo 0ToOpaXkeHus. HaxoxkeHue raphbl
0a3uCoB, IMaroHaM3UPYIOIIUX MaTPUILY

1-3,5

4, nepBoe 3aJjaHue
OHJIaMH 110
WebWork,

3afiaum 25-34 u3
yKcsia 3ajad s
pPyOEXXHOTO KOHTPOJIS

OrnieHka paboThI B
ay/JUTOPUU U Y JOCKH
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| nuHeliHOro OTOGpAKEHMSI.

Mo,

b 2

5

JluHeliHble omniepaTopbl. IHHEKTUBHOCT,
CIOPBbEKTUBHOCTb M OMEKTUBHOCTh B C/ly4ae
JIMHEelHBIX orepaTtopoB. Marpuiia MMHeHHOro
oneparopa. MIamMeHeHHe MaTpULbl TUHEHNHOTO
oreparopa Inpu 3ameHe 6asuca. /leTepMUHaHT
JIMHeHOro orneparopa. HeBbIpoXXjeHHOCTh U
OMeKTUBHOCTB. AsreOparvecKue orepaLyu ¢
JIMHENHBIMU OTlepaTopaMM M UX CBOMCTBA.
KomMMmyTaTop v aHTUKOMMYTaTOp JIMHEHHBIX
oreparopoB. VHBapuaHTHbIe OANIPOCTPAHCTBA
JHeltHoro oneparopa. CyMMBbI U I1epeceyeHust
VHBApUaHTHBIX NOANPOCTPaHCTB. OfHOMepHbIe
WHBapUaHTHbIE TIOATIPOCTPAHCTBA U COOCTBEHHBIE
BeKTOpbl. COOCTBEHHbBIE UKC/Ia U
XapaKTepUCTUUYeCKOe ypaBHeHe JIMHeHHOro
oreparopa. KopHu xapakTepucTU4ecKkoro
ypaBHeHUS (XapaKTepyuCTUUeCKHe YHCa).
IIpocTele ¥ KpaTHBIe XapaKTepUCTUYeCKHe YHCIa.
3aziaua o NpuBeseHNH MaTpULbl IMHeHHOro
oreparopa K KaHOHUYeCKOMY BUY.
[uaroHan3upyemslie oriepatopbl. COOCTBEHHbIE
nozmpocTpaHcTBa. Teopema 0 cymMMe COOCTBEHHBIX
MOATPOCTPaHCTB, OTBEYAIOLUX Pa3IUYHbIM
COOCTBEHHBIM YHMC/IAM.

1-3,5

4, BTOpOE 3a/jaHue
OHJIaliH T10
WebWork,

3aziauM 1-4 U3 umncia
3ajay fyisi pyoexxHOTo
KOHTPOJIA

OrneHka paboThI B
ay/JUTOPUU U Y JOCKH

KparHbie coOCTBeHHBIE UKC/Ia U KOPHEBBIE
TIOATIPOCTPAHCTBA TMHEeWHOTO oreparopa. [Ise
TeopeMbl 0 CyMMe KOPHEBBIX TIOATIPOCTPAHCTB,
OTBEYAOIIUX PAa3TUUHBIM COOCTBEHHBIM UHC/IAM.
Oco6eHHOCTH BellleCTBEHHOTO U KOMTIJIEKCHOTO
cnyyaes. Llerouky BeKTOPOB B KOPHEBBIX
MOANPOCTPAaHCTBaX. HauanbHbIN U KpaltHUI

BEKTOPHI LleNovyKu. TeopeMa 0 TMHEHHOU

1-3,5

4, BTOpOE 3a/jaHue
OHJIaliH T10
WebWork,

3a7lauM 5-8 13 umncia
3ajay Ayisi pyoexxKHOTo
KOHTPOJIS

OrnieHka paboThI B
ay/JUTOPUU U Y JOCKH
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HEe3aBHCHUMOCTH LieToYeK C JTUHeHHO
He3aBUCHMBIMU KpallHUMU BeKTOpaMH U Teopema o
0a3uce U3 LjeTIOUeK B KOPHEBOM TOATIPOCTPAHCTBE
nvHelHOTO oreparopa. JKopJaHoB 0J10K, XKOp/IaHOB
0a3uc ¥ )Xop/laHOBa HOpMasTbHast (hopMa MaTpHIbI
JMHelHoro oneparopa. Teopema ['aMU/IBTOHA-
Kamu. JIuneiinble GyHKI[MOHABI. AJireOpanyecKue
orepanuy ¢ QyHKIMOHAIAMH U COTIPSDKEHHOe
ripoctpaHcTBO. KoopanHaTHbie GyHKLIMOHABI 1
CompspKeHHbIN 6asuc. BeumnciieHre pasMepHOCTH
COIIPSKEHHOI0 NpocTpaHcTBa. KoBekTopHas
3aMKCh TMHENHBIX (PYHKLIMOHAOB U CKaJsSIPHOE
NpOM3Be/leHre BEKTOPA C KOBEKTOPOM.
ITpeobpa3oBaHre KOOPAUHAT KOBEKTOPA MPU CMeHe
6asuca. OpToroHasbHbIE JAOTIOTHEHUS
MOATNPOCTPAHCTB B COMPSDKEHHOM MPOCTPAHCTBE U
rx pasmepHoCTH. CBOMCTBa OPTOTOHATBHBIX
JononaHeHnd. ConpskeHHOe 0TOOpaXkeHHe.

bunuHeliHble ¥ KBagpaTHyHble (HOPMBI.
CumMmeTpuyHbIe OMTHeHbIe GOpPMBI.
BoccraHoBneHre CMMMeTPUYHOM OMTMHeHHON
(hopMEI 110 COOTBETCTBYIOLL[EH el KBaJpaTUIHOM
thopme. KOoMITOHEHTHI OUTUHEHHBIX U
KBaZIpaTUUHLIX hopM B Ga3uce. ITpeoOpa3oBaHue
KOMIIOHEHT KBaJpaTUuHOM (OpMBI TIPH 3aMeHe
Gasuca. fgpo KBasipaTUYHON POPMBI U
OPTOrOHaJIbHbIE [JOTI0JHEHUS] OTHOCUTE/IbHO
KBaZlpaTuuHbIX (popm. [IprBesieHre MaTpuULibl
KBaJpaTUYHOU (HOPMBI K JUArOHAIBHOMY BULY.
HyneBo#i nHJeKC MHEpPLUY U ero CBSI3b C
pasMepHOCTHIO sifipa. CHUrHaTypa KBaJpaTUuHOM
(hopMbI (0COOEHHOCTU KOMIUIEKCHOTO U
BellleCTBEHHOTO ciyyaeB). [10/10KHUTe/BHBIN U
OTpULaTebHbIA UHJEKChl HHEPLIMU B

1-3,5

4, BTOpOE 3a/iaHue
OHJIalH T10
WebWork,

3aziauu 9-12 13 yncna
3aj1a4 711 pyOeXkKHOTOo
KOHTPOJISI

OrneHka paboThI B
ayJUTOPUU U Y JOCKH
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BellleCTBeHHOM citydae. Teopema 06
MHBapUaHTHOCTH TMOJIOXKUTENIBHOTO U
OTpHUL{aTeIbHOI0 UHJEKCOB UHEPLIMH.
INTonokutenbHO onpe/ieneHHbIe KBaJpaTHyHble
¢opmebl. Kpurepuii CuibBecTpa MojoKUTeTbHON
ornpesie/IeHHOCTH.

[TonoxxkurenbHbIe KBaZipaTUUHbIe (OPMBI B POJIA 2 2 8 1-3,5 4, BTOpOE 3a/laHne OrjeHka paboThI B
CKassIpHOTO TIpOM3Be/ieHus1. EBK/IN0BbI OHJIaMH 10 ayJUTOPYH U Y T0CKH
npocTpaHcTBa. HepaBeHCTBO TpeyrosnsHuKa U WebWork,

HepaBeHCTBO Komm-byHsakosckoro-IlIBapiia. 3azaum 13-16 u3

[NoHdATHe AMMHBI BEKTOPA U yI7Ia MeXIy yKcsa 3ajad Ass

BeKkTOpamu. MartpuTiia ['pamMa U ee ieTepMUHAHT. pyOe)KHOTO KOHTPOJISI

TeopeMa 0 JONOTHEHUH OPTOHOPMHPOBAaHHOT'O 2 2 8 4, BTOpOe 3a/jaHre

6a3suca 13 MoAnpoCTpaHCTBa [0 OHJIaliH 110

OPTOHOPMHMPOBAHHOTO 0a3uca BO BCEM WebWork,

npoctpaHcTBe. KBagparuuHbie GopMel B 3agauu 17-19 u3

eBK/IMJ0BOM NpocTpaHcTBe. OrpaHUueHHOCTh yuc/a 3afad Ass

KBaZlpaTUYHBIX (POPM B KOHEUHOMEPHBIX py6e)KHOro KOHTPOJIS

eBKJIU/IOBBIX [IPOCTPAaHCTBAX U UX HOPMBI.

JKCTpeMasibHble BEKTOPBI U JUaroHaIn3alys

KBaZlpaTU4HOH (hOpMbI B OPTOHOPMUPOBaHHOM

0azuce. [lnaroHanu3aunus mapsl Gopm, ofHa U3

KOTODBIX TIOJIOKUTENBHO OTpe/ieieHa.

Bcero uacos: 18 18 72
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IIpunoxenue 2

Peittunr-nnan gucrpmnmse: Beicinas anrebpa
Hanpagnenue noaroroku:_11.03.02 VTHHOKOMMYHHKAIIMOHHbIE TEXHOJIOTUW U CUCTEMBI CBA3U
Kypc _mepBblif __, ceMecCTp_ IepBbI (0CEHHUI)

Buzpl yueGHoM bann 3a Yucno banbl

JlesiTeNIbHOCTY CTY[,eHTOB KOHKDeTHOe | 3a/laHui
3ajiaHye B MOZlyJIe
Mopyas 1

MuuuManbHbIM | MakcuMaibHbIN

TekyIuii KOHTPOJIb
7. Pabota y foCcKu u
B ay[IMTOpPUH
Py0e)XHbIN KOHTPOJIb
1. Pemenue 34 3azau
OHJIaWH W3 MepBOro 15 1 0 15
3aaHuss WebWork
Moayab 2

TeKylui KOHTPOJIb
1. Pabota y mocku u
B ay[JUTOPUU
Py06e)xHBIH KOHTPOJIb
1. Pemenue 19 3agau
OHJIaViH U3 BTOPOTO 15 1 0 15
3aianust WebWork
IoompurenbHbIE OATBI
Cor/acHo MoJyI0)KeHUI0
0 MOZAY/IbHO PEMTUHTOBOM CUCTEME
ITocemaemMocThb (0a/1/1b1 BBIYUTAIOTCS U3 001eid CyMMBbI HAOpaHHBIX 0a/1/10B)
[TocelieHye TEKLIMOHHBIX 3aHATUN 0 -6
[TocelleHre ceMUHAPCKUX 3aHSITUI 0 -10
VITOroBbIii KOHTPOJ/Ib
1. DOk3ameH \ 15 2 0 30

0 10
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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

Oo0pas3er| 3K3aMeHaI{MOHHBIX OHU/IETOB

OEJIEPAJIBHOE 'OCYTAPCTBEHHOE BHOJ/I?YKETHOE OBPA3OBATEJ/IbHOE
YUYPEZKJIEHUE BBICIHETI'O OBPA3OBAHNW A
«BAIIIKMUPCKUIT TOCYJIAPCTBEHHBIM YHUBEPCUTET »
OAKVILTET MATEMATUKHW 1 UHOOPMAIIMOHHBIX TEXHOJIOI' M
KA®EJIPA BBICIIEN AJI'EBPHL U TEOMETPUN

3IK3aMeHAIMOHHbIA Omiier Ne HOMep CKpbIT
no gucruininiae «Beicmas anrebpax» (20__—__ y4. 1oJ)

1. Cucreme! jmmueiiHbIX ypasaenuii. Merox Kpamepa Jyuis ux pemesus.

2. BekTopbl 1 KOBEKTOPHIL.

[Ipenogasarenn / lapumos P. A. /

3aB. kadenpoit / Xabubywmn B. H. /
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PII]I 3a04HOTO OTAE/IeHUS SIB/ISIETCS
npunokeHveM K PIT/T ouHoro otaenenust

MHWHOBPHAYKH POCCHUHN
®ENIEPAJIbBHOE 'OCYIIAPCTBEHHOE BIOJDKETHOE
OBPA3OBATEJIbHOE YYPEXJEHHWE BbICIIEI'O OBPA30OBAHN
«BAIIKUPCKHUU 'OCYIAPCTBEHHBIM YHUBEPCUTET»
®U3UKO-TEXHUYECKWUA UHCTUTYT

YTBepKAeHO: Ha 3acelaH1U Kadeapsl CornacoBaHo: )
NpoToKoNl OT « 13 » Mag 2019 . TIpencenarens YMK dakynsrera /MHCTUTYTaA

Ne_9 5 T
3aB. kadeapoii /7 /Xabubynmun b.H. ] 7% /banananoB M.X.
FZ

PABOYASI ITPOTPAMMA JUCHUIIJIMHBI (MO YJISA)

Jucumruivaa Beicinas anrebpa

(naumenosanue OuUCYUNIUH bL)

Obs3amenbHas Yacmnb

(obs3amenbHas wacmsb unu yacms, opmupyemas yuacmHukamu obpasoeamenbHbIX OmMHoWweHuil)

nporpamma GakajiaBpuara

Hanpagnenue noAroToBKy (CrnenuanbHOCTh)

11.03.02 HnhokomMmMyHUKAYUOHHBIE MEXHONI02UY U CUCTIEeMbL CE3U
(ykazviéaemces k0O U HAUMEHOBAHUE HANPABTIEHUS. NOO20MOBKU (CheyUalbHOCMU))

HanpagnierHOCTS (TTpohHIib) MOArOTOBKH
Onmuyeckue cucmembl U cemuy ceA3u
(YKa3b16aemMcs HAUMEHOBAHUE HANPABIIEHHOCMU (NPOGUIA) NOO20MOEKL)

Kpanudpukanms
baxanaep
(yKazvieaemcst kKeanuguxayus)

PazpaboTuuk (cocTaBUTENb) g
Houent xadenpst BAul, x.¢.-M.H. /Mlapurnos P.A.

[ 4 /
Hns npuéma: 2019 .

Ya 2019 .



Cocrasurens: K. &.-M. H., gouent [Ilapunos Pycinan AGoyioBuy.

Pabouast nporpaMma QUCHUIUIMHEI YTBepXKI€Ha Ha 3aceganuu Kadenpsl Bricieii anrebpsl 1
reOMEeTpHH,
nporokon Ne _ 9 or«_13 » __ mag 20191

3asemyromuit Kadeapoit /ﬁ% / Xabubymmn B. H. /
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Cmmcok AOKYMEHTOB U MdT€pHUaA/I0B

1. TlepeueHb maHUpPYeMBIX  pe3yabTaToB  OOyueHWs 10  AWCLMIUIMHE, |4
COOTHECEHHBIX C yCTaHOB/IEHHBIMUA B 0Opa30BaTe/IbHOM TporpaMMe WHIUKaTOPaMHU
JIOCTV KeHUs] KOMITeTeHLIUU

2. Llesib ¥ MeCTO AMCLIMIUVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOW MTPOrpaMMBbI 5

3. Cogepykanve paboueli mporpaMmbl (00bEM TUCIUTIIMHEL, THITbI U BUZBI 5,12
yueOHBIX 3aHATUM, YueOHO-MeTouuecKoe obecriedeHre CaMOCTOSITe/TbHON paboThl
00yyJaroIuxcst)

4. @OH/I OLIEHOYHBIX CPE/ICTB M0 AUCLIUTIIMHE 5

4.1. TlepeueHb KOMIIETEHLMA W WHAUKAaTOPOB [OCTMXKEHUs] KOMIIETEHLMWA C |5
yKa3aHWeM COOTHECEHHBIX C HHWMH 3allJIaHUPOBAaHHBIX DPe3y/bTaTOB OOyUeHUs 10
mucturiviHe. OnucaHde KPUTEPUEB M IIKaJI OIleHWBaHUs pPe3y/ibTaToB 00yUyeHus 1Mo
JVCLIUTIJIVHE.

4.2. TunoBble KOHTPOJIbHBIE 3a/IaHUST UM UHbIE MaTepuasbl, HeoOX0auMbIe s | 7,
OLIEHWBAHUSI ~ pe3y/bTaToB o0yueHWs TIO JUCHUWIUIMHE, COOTHeCeHHbIX c |21, 20
yCTaHOB/IEHHBIMH B 00pa3oBaTe/bHOW TMpOrpaMMe WHWKATOPaMM IOCTHXKEeHUs
KOMITeTeHIMi. MeToAnueckue MaTepuaribl, Onpe/esstoliiye poLeAypbl OLleHUBaHHUS
pe3y/bTaToB 00yueHuUst TI0 JUCLIUTUTUHE.

5. YyebHO-MeToMUeCKOe ¥ MH(OPMaIIMOHHOe 0becrieueHre AUCLIUITIHHBI 10, 19

5.1. TlepeueHp OCHOBHOW U [OTIOJIHUTENbHOW Yy4eOHOU Juteparypsl, | 10
HeoOX0IUMOM /1Jisi 0OCBOeHUsI AUCLIUTUIMHBI.

5.2. IlepeueHb pecypcoB UH(POPMAIIMOHHO-TeJIEKOMMYHHKALIMOHHONW ceTH | 10
«/lHTepHeT» W TMpoOrpaMMHOTO obecrieueHHs, HeOOXOJUMBIX /JIi OCBOEHHS
JUCIUIUIMHBI, BK/IOYasi TipodeccroHasbHble 0a3bl JaHHBIX U WHGOpPMAIMOHHBIE
CIIpaBOYHbIE CUCTEMBbI
6. MarepuanbHO-TeXHUUeCKass 0a3a, HeoOxomumasl [/ OcCylecTBieHus | 11
oOpa3oBareIbHOTO TIpOoIiecca Mo AUCLUTUIAHE.

7. [lepeueHb IUIAHWPYEMBIX Ppe3y/lbTaTOB OOyueHWs 0  JUCLUILIHMHE, | 11
COOTHECEHHBIX C yCTAaHOBJIEHHBIMU B 0Opa30BaTe/lbHOM TporpaMMe WHUKaTOpaMHu
JIOCTV KeHUs] KOMITeTeHLINU

1. ITpunoxenue 1 12
2. Ilpunoxenwue 2 19
3. Ilpunoxenue 3 20
4. Ilpunoxenue 4 21




1. l'[epeqem. IVIAHUPYEMbIX pe€3y/1bTdT0B Oﬁy‘—IEHI/IH o JUCIuIinHe, COOTHECEHHDbIX C YCTAHOB/ICHHBIMHA B 06p830BaTEJIbH0ﬁ nporpamme

HHAUKATOPaMH A0CTH)XKeHUs KOMIIeTeHI[H.

B pe3ynbrare ocBoeHusi 0Opa30oBaTeIbHOM MTPOrpaMMbl 00YUAIOIIMIACS JO/KEH OB/IaJIeTh CeAYIOIIMMU pe3y/ibTaTaMu 00ydeHHs TI0 JUCLIUTUTHHE:

dopmupyemas
KoMIeTeHuus (C
yKa3aHHeM Ko/a)

Kopa u HaumMeHOBaHHe
WHUKATOPa AOCTHIKEHUSA
KOMIIeTeHI[UH

Pe3ysbTaThl 00y4eHHs 110 AUCHHUILIHHE

OIIK-1 — CnocobeH
uCnonb306amb
NO0JCEHUs, 3aKOHbI U
Memoobl
ecmecmeeHHbIX HayK U
MamemMamuku 05
peuleHust 3a0au
UHJ#CeHepHoU
desimenbHOCMU.

OIIK-1.1. 3HaHue noHamuil.

3HaTh: MIOHSATHE TMHEHHOTO YpaBHEHUSI M CUCTEMBI JIMHEHHBIX YpaBHeHuH, MeTo, ["aycca u Mmeton, Kpamepa s ux
PeLIeHUsT; TIOHSATHe MaTPUIIbI U MaTPUYHBIE OTIepPALiUN; TIOHSATHE OTIPe/Ie/TUTeNsI M 00paTHOM MaTpHIIbl; TIOHSATHE
JIMHEMHOTO BEKTOPHOTO TIPOCTPAHCTBA U €ro TIOAIPOCTPAHCTB; TIOHATHE 0a3UCOB U UX 3aMeH; TIOHSTHEe MHOXKECTB
1 UX 0TOOpaykKeHWid; MIOHATHE JIMHEHHBIX OTOOpa’keHWH U UX MaTPUIY; TIOHSITHe JTMHEeHHBIX OTepaTopoB U WX
MaTpHII; TIOHSITHEe COOCTBEHHBIX UMCe U COOCTBEHHBIX BEKTOPOB JIMHEIHOTO OTIEpPaTopa, >KOPJAHOBLIX (hopM
MaTpHIbl TMHEMHOTO OTIePaTopa; TIOHSATHE KOBEKTOPOB, TIOHATHe OWIMHEHHBIX ¥ KBa/[PATUYHBIX (HOPM M UX
CUTHATyP; TIOHSITHE MHOTOMEPHOTO eBK/TH/IOBOTO TTPOCTPAHCTBA KaK OCHOBBI /IS PA3/TMYHBIX METOZIOB TIOTyUeHus],
XpaHeHwsl, repepaboTKH MHPOPMaLUH.

OIIK-1.2. CnocobHoCcmb
onepupoeamb NOHAMUSML.

YMmemb: cKnajibIBaTh ¥ YMHOKaTh MaTpULIbl, IPUBOJUTH MaTpPULIbI K ['ayCCOBCKOMY CTyIieHUaTOMy BUZY;
BBIUMC/IATH OTIpe/ie/TUTe/Id MaTpyL] M HaX0AUTh 0OpaTHble MaTpHULbL; OT/IMYaTh TMHeHHbIe BeKTOPHbIE
NIPOCTPAHCTBA U MX MOZTIPOCTPAHCTBA OT IPYTUX MHOKECTB; BBITIO/IHATh 3aMeHbI 6a31COB; CTPOUTH OTOOpaykKeHUs!
MHOYKECTB; BBIUMCJISITH MaTpPHLIbI IMHEMHBIX 0TOOpayKeHUH 1 TMHEeHHBIX OI1epaTopoB; HaXOAWUTb COOCTBEHHbIe
YKcs1a U COOCTBEHHbIE BEKTOPbI JIMHEHHBIX OI1epaTopoB; MPUBOJUTb MaTPULIbI TMHEHHBIX OMepaTopoB K
YKOpZIaHOBOH (hopMe; BBIUMCIISATH CKassipHOe NMPOM3BeZieHN e BEKTOPOB C KOBEKTOPaMU; HaXOAUTh CUTHATYPbI
OuTMHEeMHbIX U KBaZIpaTUUHbIX (POPM; HAXOAUTh JIIMHbBI BEKTOPOB U YIJIbl MEXK/y HUIMU B MHOTOMEPHBIX
€BKJIM/JOBBIX ITPOCTPAHCTBaxX Jyisi TIOHUMaHUs U B MOC/IeYIOLLeM ITPaKTHYeCKOT0 OCYILIeCTB/IEHHS] Pa3/IMUHbIX
MEeTO/IOB I0/TyYeHHs], XpaHeHHs], repepaboTK1 MH(GOPMaLHK.

OIIK-1.3. ¥YmeHue pewamb
3adauul.

Bnademb: CriocOGHOCTBIO COEIMHSITEL TEOPETHUECKHe 3HaHHSI C ITPAKTUYeCKUMY HaBbIKAMH TTPY PellieHnH yueOHo-
TPEHUPOBOYHBIX 3a7au.




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

HucturuivHa «Beicias anre6pa» 0THOCUTCS K 00si3aTe/TbHOM UacTH.
JucnuninHa u3yJdaeTcs Ha 2 Kypce BO 2 ceMecTpe.

U;EJ'H: N3yueHusd JUCHUILJIMHBI: OB/IdaJ€eHNe MaTeMaTUUueCKHUM dIllldapdTOM, UCII0/Ib3YeMbIM B JUCLHUIT/IMHAX CIIeqUa/TU3aliruu.

71 0CBOEHUS AUCLUTIMHBI He0OX0IUMBbI KOMITETEHIIWH, C(hOPMUPOBaHHbIe Ha TIPeJbIAYIieM YPOBHe 00pa30BaHus ¥ TIPOBepeHHbIe TIPU TIOCTYTI/IEHUH
B YHUBEDPCHUTET, a TAaK)Ke KOMIIeTeHIH, C(hOPMHUPOBaHHEIe B TUCIIUTUINHE « AHA/IUTHUYECKasi TeOMeTPUSI».

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. HGPE'—IEHB KOMHETEHHI/Ii;I U HHAUKATOPOB AO0CTH)XKEHUA KOMHETEHHI/Iﬁ C YKd3dHHEM COOTHECE€HHbIX C HUMM 3aIlV/IdAHUPOBAHHLIX pe3y/ibTATOB
Oﬁy‘IEHI/IH o AUCIMIIJINHE. Onucanue KpUT€e€pHuEB U LIIKaJ/I OIf¢eHUBAHUSA pe3y/ibTaTOB Oﬁy‘JEHI/Iﬂ no JMCiuIinHe.

OITK-1 — CriocobeH HCI0/Ib30BaTh TOJIOXKEeHHs], 3aKOHBI M METO/IbI €CTeCTBEHHBIX HayK M MaTeMaTUKH /IJIsl PeIIeHHs 3a7,au

HH)KEHepHOfI AedaTe/IbHOCTHU.

Kop n Pe3ysibTaThl 00y4yeHHs 110 AUCLHUIUINHE Kputepnu oLleHUBaHYs pe3y/bTaToB 00y4eHunst
HauMeHOBaHHe «HeyznoBneTBop | «YIOB/IeTBOPUT | «XOPOLIO» «OTMuHO»
I/IH]I[I/IKHTOPH HUTEe/IbHO» €J/IbHO»
AOCTH)KEHUA
KOMIIeTeHIIUH
OIIK-1.1. 3HaHue 3HaTh: MOHATHUe JTMHEeHHOTO YpaBHEHUS U CUCTeMbI TMHEMHBIX YpaBHEHUH, IIpakTHuecku Nwmeer 3HaeT IouTH 3Haert BCé
noxamutl. Metoz ['aycca u Mmetoz Kpamepa /1 UX peleHust; [IOHATUE MaTPULIbl U He 3HaeT 3HAUMTEIbHbIe BCE
MaTpUYHbIe OMepal[iy; TIOHSATHE OTIPe/ie/TUTeNsE U 00paTHON MaTpHIIb; npobesisl B
TOHATHE JIMHEHHOTO BEKTOPHOTI'O IIPOCTPAaHCTBA U €r0 IMOoAMPOCTPAHCTB; 3HAHUAX
MOHATHE 0a3MCOB U UX 3dMEH, IMTOHATHE MHO>XECTB U UX 0T06pa)KEHI/H71;




TIOHSITHE TMHEeHHBIX 0TOOpa)KeHWH Y UX MaTPULY; TIOHSTHE JTMHeHHbBIX
OTIepaTopoB U UX MATPULI; TIOHATHE COOCTBEHHBIX UMCeNT U COOCTBEHHBIX
BeKTODOB JIMHEHHOI'0 0I1epaTopa, XOpJaHoBbIX (hOPM MaTpULIbl TMHEHHOTO
orieparopa; MOHSATHEe KOBEKTOPOB, MOHATHEe OMIMHENHBIX U KBaZlpaTHUHbIX
(hopM U MX CUTrHATYp; OHSITHE MHOTOMEPHOT'O eBK/IM0BOTO TIPOCTPAHCTBA
KaK OCHOBBI [IJIs1 pa3/TAUHBIX METOJOB TIOJIyYeHH s, XpaHeHws1, TepepaboTKu
VHGOpMaLUH.

YMeTb: K/1a[plBaTh U YMHOXKATh MaTpPULIbL, [IPUBOJUTL MaTPULIBI K IIpakTruecku He ymeer nio Ymeer YMmeet BCé
INayccoBckoMy cTyreH4aToMy BU[Y; BBIUMC/IATE ONpe/ie/IMTe/IM MaTpuL| U He ymeer 3HAUMTe/IbHOU TIOYTH BCE
HaXOJUTh 0OpaTHble MaTpHULibl; OT/INYATh JIMHEHbIe BEKTOPHbIE 4yacTu
MPOCTPAHCTBA U KX MOJIPOCTPAHCTBA OT JPYTUX MHOKECTB; BBIIIOJIHATh MaTepuasna
§ a 3aMeHbI 0a3MCOB; CTPOUTH OTOOPaKeHNsI MHOXKECTB; BBIYUC/ISITH MaTPHLIbI JVCLUIIIMHBI
S § 3 JIMHENHBIX 0TOOpa’keHUH U TMHEHHBIX OTlepaTopoB; HAXOAUTb COOCTBEHHBIE
: S g yKca U coOCTBeHHbBIE BEKTOPBI IMHEHHBIX OIePaToOpPOB; MPUBOJUTH MaTPHULIbI
= § % JIMHeMHBIX OT1ePaTOPOB K »KOP/IaHOBOM (hopMe; BLIUMCSTH CKaIspPHOe 5
é § < TIpOV3Be/leHre BEKTOPOB C KOBEKTOPAMH; HaXOJUTh CUTHATYPbl OWMMHEeHHbIX
O Y KBa/[paTUYHbIX (OPM; HAXOAUTD AJTUHBI BEKTOPOB M YIJIbI MEXKAY HUMU B
MHOTOMEPHBIX eBK/IUJ0BBIX POCTPAHCTBAaXx [/ MOHUMaHUs U B
MOC/IeIyIOLeM NPAKTUYEeCKOT0 OCYI|eCTB/IeHUS Pa3/IMUHbIX METO/0B
TI0/TyYeHus, XpaHeHus], IlepepaboTKy UHbOPMaLUH.
OIIK-1.3. Ymenue | BrazeTb: CriocCOOHOCTBIO COEMHSTH TEOPETHUeCKHe 3HAHUS C IIpakTHyecku He Bnageet no Ilo Bnapeer
pewamb 3a0G4U. | pnakTyUeCKMMH HABBIKAMH [IPH PELLEHIH y4e6HO-TPEHUPOBOUHBIX 3a/1au. He BiajieeT 3HaYNTe/TLHOK CyLIecTBy
4yacTu B/ajeeT
MaTepuasna
JUCLIMITIMHBI

(I)OPMEI HUTOroBOro KOHTpOJ/id 1o AUCIMIIVIMHE — 3K3dMEH

KpuTtepusiMmy o1jeHUBaHUs SIB/ISIFOTCS 0aslibl, KOTOpPble BBICTAB/SIOTCS TIperio/ilaBaTesieM 3a BHU/IbI JesiTeTlbHOCTH (OLeHOUHBIe
CpeJCTBa) MO UTOraM U3y4yeHUs1 Moy 1eu (pa3fenoB AUCLUIIIMHBI), TIePEUHCIeHHbIX B PEMTUHT-TI/IaHe AUCLIUIIMHBI.
oT 45 710 59 6anIoB — «yJOBIETBOPUTETBHOY;




oT 60 10 79 6aIoB — «XOPOILLIO»;
oT 80 6asi/IoB — «OTJIUUHO».

4.2. TunoBbie KOHTPOJ/IbHbIE 3d/laHUA WJINX UHbIE€ MaTepHaJbl, H806XOAI/IMLIE AJIA OLleHUBAHUA pPe3y/1bTdTOB oﬁyqel-ma o JUCHHUII/ITUHE,
COOTHECEHHBIX C YCTAHOB/IECHHBIMU B 06pa30BaTEJIbH0ﬁ NnporpaMmMe HHAUKATOPAMH JOCTH)KEHUA KOMHETEHHHﬁ. METOJJ[I/I‘IECKI/IE MdTepHaJ/Ibl,
ornpeaendA0Iue nmpoueaypbl Oj¢eHUBAHUA pe3y/ibTaTOB OﬁquHI/IH mo JUuCHMIlVIMHE..

Kog n Pe3ynbrarhl 00yueHus OLeHOYHbIe CpefCcTBa
HavMeHOBaHHe
UHAUKaTOopa
JAOCTHDKeHUS
KOMIeTeHIUH
3HaTh: TIOHSTHE JIMHEWHOTO YPaBHEHUsI M CUCTeMbI JIMHEWHBIX ypaBHeHUH, MeTo ['aycca v MeTop, 3agauu 11 pybe>KHOTO KOHTPOJIS,
Kpamepa /i1 UX pellieHust; MOHSTHE MAaTPHILIbI U MaTPUUHBIE OTepalviy; TIOHATHE OTIPe/IeNTUTENIS U 3K3aMeHalIOHHbIEe BOIPOCHI U
§ 00paTHOM MaTpHUIIbI; TIOHATHE JTUHEHHOTO BEKTOPHOTO MPOCTPAHCTBA U o TIOANPOCTPAHCTB; MOHATHE 6u/eThl, paboTa B ayUTOPUM U Y
83 0a3uCOB M UX 3aMeH; MMOHSATHE MHOXKECTB U UX OTOOPaKeHUH; TOHSATHE JTMHEHHBIX 0TOOPaXKeHMH 1 UX OCKH
& g MaTpHuLl; TIOHATHe JTMHeHHbIX OTIepaTOPOB M MX MATPHL]; TOHSITHE COOCTBEHHBIX YHCe/T U COOCTBEHHBIX A '
; % BEKTOPOB JINHEHHOTO OTlepaTopa, >KOPAAHOBBIX (JOPM MaTpHILIbI TMHEHHOTrO OTlepaTopa; MoHsSITHe
é = KOBEKTODOB, TOHATHE OWIMHENHHBIX ¥ KBaJPaTUUHBLIX JOPM U UX CUTHATYD; TIOHSATHE MHOTOMEPHOTO
S} €BKJIM/IOBOTO MPOCTPAHCTBA KaK OCHOBBI JIJIs PA3/TMYHBIX METOZIOB TOTyUeHus], XpaHeHusl, TiepepaboTKu
VMH(OPMaLH.
YMeThb: CKIaAbIBaTh 1 YMHOXKaTh MaTpPHUL{bl, TPUBOAUTL MaTPHULILI K ['ayCCOBCKOMY CTyTIeHUaTOMY BHUAY; 3agauu 7151 pybe>KHOTO KOHTPOJIS,
. BBIYMCJISTE OTIPe/Ie/TUTE/TM MaTPHUL] ¥ HAXOAWUTb 0OpaTHbIe MaTpHULIbl; OT/IMYATh TMHEHHbIe BEKTOPHBIE 3K3aMeHal[FIOHHbIe BOTIPOCHI U
2 2 MPOCTPAHCTBA U UX TIOATIPOCTPAHCTBA OT JIPYTMX MHOXKECTB; BHITIOJHSATE 3aMeHbI 0a31COB; CTPOUTD 6u/eThl, paboTa B ayUTOPUM U Y
% § 3 0TOOpaKEeHUS] MHOYKECTB; BBIUMC/IATH MaTPHUL{bl IMHEHHBIX 0TOOPayKEHUH 1 IMHEHHBIX OTIEPATOPOB; [OCKA.
¢ § g HaXOATE COOCTBeHHbIe UMC/Ia U co6cUTBeHHLIe BeKTOPBI IMHEHHBIX OMePaToOpPOB; MPUBOAWUTH MaTpPHULIbI
= A % JIMHEWHBIX OT1epaTopoB K >KOPJaHOBOM q)opr; BBIUHC/ISAITE CKa/ISIPHOE TPOU3BeieHHe BEKTOPOB C
% S < KOBEKTOPAaMH; HaXO[JUTh CUTHATYPbI OWTMHEWHBIX ¥ KBa/I[PAaTUUHBIX (HOPM; HAXOUTh /I/TMHBI BEKTOPOB U
S) YIJIbl MKy HAIMUA B MHOTOMEPHBIX eBK/IMJJOBBIX TIPOCTPAHCTBAX [IJisl IOHUMAaHUS U B TIOC/IEYIOIIEeM
MPaKTUYECKOTO OCYITIeCTB/IEHHUS Pa3/TMUHBIX METO/IOB TOJTyUeHUs, XpaHEeHUs], TepepaboTKH UH(pOPMAIIUH.




OIIK-1.3. YmeHue BriafieTs: CiocOGHOCTBIO COEAUHSATH TEOPETUUECKUE 3HAHUSI C TIPAKTUUECKUMU HaBbIKAMH TIPH 3aauu [iyisi pyOe)KHOTO KOHTPOJIS,
pewams 3aoauu. pellieHHH yueGHO-TPeHUPOBOYHBIX 3a/1au. 9K3aMeHaL[IOHHbIEe BOTPOCHI U
OueTsl, paboTa B ayJUTOPUU U
JIOCKH.

BOl'lpOCbl AJIA TIPOBEACHUSA 3K3dM€E€HA

CucTembl /IMHEWHbIX ypaBHeHMn. MeTon laycca AN UX pelweHus.

CucTembl IMHENHbIX ypaBHeHui. MeTon Kpamepa Ans WX pelweHus.

OnpegenuTtenu KBajpaTHbIX mMaTpuy, NpoM3BONIbHOrO pa3mepa. CBoOiiCTBa onpegenvuTtenei.
YMHOXeHue maTpuy. MoHATMe 06 obpaTHOW maTpuue M Crnocobbl ee BbUUCIEHUA.

1

2

3

4

5. JIMHeiiHble BEKTOpPHble mpocTpaHcTBa R

6. ba3ucel. KoopauHaTbl BEKTOpPOB.

8. MHOxecTBa M oTobGpaxeHusA.

9. JlnHeliHble oTObGpaxeHus.

10. MaTpuya AUMHENHOro oTobpaxeHus.

11. JlnHeliHble onepaTopbl.

12. MaTpuuya NMHeNHOro onepartopa.

13. Cob6CTBEHHble 4YuMC/la U COBCTBEHHbIE BEKTOPH JSIMHEWHOro onepaTtopa.

14. XoppaHoBa HopmasibHas ¢opma MaTpuubl IMHEWHOro onepaTopa.

15. BeKTOopbl U KOBEKTOPHI.

16. BbunuHeiliHble U KBajpaTuyHble ¢Gopmbl. Popmyna BOCCTaHOBNEeHUA. lpuBefeHne KBagpaTUYHOW GOPMbI K
KaHOHNW4YeCcKomMy BUAY .

17. MonoxmTenbHO onpefeneHHble KBagpaTudHble GOpMbl U €BKAMAOBbL NMPOCTPaHCTBA.

9K3aMeHaI[MOHHbIe OH/IeThI

OK3aMeHallMOHHbIe OWIEeThI COCTOST W3 2 BOIIPOCOB, TIEPBBLIM BOMPOC OepETCsS M3 MepBOM TOJIOBUHBI CITMCKA BOTIPOCOB K 3k3ameHy (1-8), BTopoi
BOIIPOC — M3 BTOPOM T0JIOBUHBI CTIMCKa (9-17). VicuepnbiBarol[iii ¥ BEPHBIM OTBET Ha Ka)K/IbIK BOIIPOC OIfeHUBaeTcs B 15 GasioB.



Kputepuu onenku (B 0amiax):
- 25-30 6a/I0B eC/M CTYZIEHT MPOIEMOHCTPUPOBAJ BiazieHue 6oee 80% yueOHOro MaTepuasa Mo AUCLUTIIHHE.
- 17-24 6an10B eC/M CTYEeHT MPOIEMOHCTPUPOBAJ BiazeHue ot 60% 10 6oee 79% yueGHOro Matepuara Mo JUCLATUIAHE.

- 10-16 6a/1/10B eC/M CTYZIEHT MPOIEMOHCTPUPOBAJ BiazieHue oT 45% 110 6oee 59% yuebHOro Matepuara Mo AUCLUTUIAHE.
- 1-10 6a/1/10B eC/TM CTYAEHT NPOJEMOHCTPUPOBAI BiiazieHre MeHee 45% yueOHOT0 MaTepualia 1o JUCIUITIHHE.

Ob6pas3el] 5K3aMeHal[MOHHBIX OM/IETOB Mpe/CTaB/ieH B MPUIOKeHNH 4

3ajauM /i TeKyILiero KOHTPOoJIs.

HucipriHa pa3burta Ha AiBa Mogysis. [1o KakoMy MOJY/TIO NMeeTCsl CBOM CIMICOK 3afiad [J/Isi CaMOCTOsITeNTbHOTO peliienusi. [1o mepBomy monysmio 34
3a/lau, TI0 BTOPOMY Moyt 19 3azau. 3a/jauul JOCTaB/SIOTCS CTYIEHTY B Pe)KUMe OHJIaliH uepe3 yHUBePCUTEeTCKUM cepeep WebWork

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

3a pyOe>KHBINM KOHTPOJIb CTYZeHT MoyKeT Tomy4uTh 10 30 6asnos, o 15 6asioB 3a KaxAbik MoAysib. [Ipumepsl 3a/jau /17151 TEKYI11[er0 KOHTPOJIS 10 IBYM
MOZY/ISIM TIPE/ICTaB/IeHbI B IPUJIOXKEHUH 3.

PaboTa B ayAMTOpHH M Y AOCKH.

PaboTta y J0OCKM COCTOMT B BbIOODOYHOM pa3bope OT/e/NbHBIX 3aJay, aHaJOTMYHBIX TeM, UTO CTYAeHThbl TMOAy4YalT B peXUMe OHJIalH uepe3
yHUBepCcUTeTCKUI cepBep WebWork. PerieHue 3ajaun cOnmpoBoXKjaeTcst 00CyK/IeHHeM TeOpUH. 3a BpeMsl JBYX CECCHU CTYIEeHT BBIXOJWT K JIOCKe Kak
MUHUMYM 2 pa3a. [Ipu 3ToM 3HaHMe TeopuM OljeHUBaeTcs B 5 Oassios, peliieHue 3ajau B 10 6as10B, peruiviky C MecTa, JOTIOJTHeHus], TIOSICHeH sl B 5 0asIioB.
CymmapHo 10 20 6aiioB 3a KX/l U3 IByX MO/Y/IEH.


http://webwork-okko.bashedu.ru/webwork2/

5. YueOHO-MeTOAHUECKOE U HH(OPMALIHOHHOE 00ecneyeHHe JUCIUITTHHBI

5.1. IlepeueHb OCHOBHOM H JIOTIO/THUTE/IHHOM yUeOHOH JIUTEpaTypbl, HEOOXOAMUMOI /I/Isi 0CBOEHHS JUCIUIT/TUHBI
OcHoBHas MTeparypa:

1. Ilapumnos P. A. Kypc nuHeliHOM anreOpbl 1 MHOTOMEpPHOM reoMeTprud. YuebHoe nocodwue. // PULL Baml'y, Yda, 1996, C. 146. ISBN 978-5-7477-0099-5
[DnexkTpoHHBIH pecypc] — OnekTpoHHas Bepcus mned. myoukaiu .— <URL:_https://elib.bashedu.ru/dl/local/Sharipov_Kurs linejnoj algebry up 1996.pdf>.
2. Taiigamak O. I, Cunoga E. B. AHanuTH4ecKasi reoMeTpuUs U JIMHelHas anrebpa. YuebHoe rocobue. / PULL Baml'y, Yda, 2012, C. 96. [ DneKTpoHHBIM pecypc] —

OneKTpoH. Bepcus reu. mybnukauuy .—<URL: https:/elib.bashedu.ru/dl/read/GaidamakSilovaAnalit. Geometriy i LineinayAlgebraUPos.2012.pdf/info>.

JlonosTHUTe/IbHASA IUTepaTypa:

3. AxwmetBamuesa 3. H., AxtsamoB A. M. Maremartuka. Y. 1: SnemMeHTbI TMHeHOH anreOpbl U aHaMUTHYecKoi reomerpun. // PULL Baml'y, Ya, 2010 —

OnekTpoH. Bepcus neu. myoukaruu. — <URL: https://elib.bashedu.ru/dl/read/AhmetvalievaAhtymovaMatematikalUch.pos.2010.pdf>.
3.1. Anekcanzpos, I1. C. Kypc aHafuTH4eCKOi reoMeTpyu 1 JIMHEHHOM anreOpbl [OneKTpoHHBIN pecypc]: yuebHUK Asist pu3.-Mmar. crery. By30B / I1. C. AyiekcaH/poB .

— CIT6. : JTanb, 2009 .— 512 c. : un. — ISBN 978-5-8114-0908-2 .— <URL:http://e.lanbook.com/books/element.php?pll_id=493>.

5.2. TlepeyeHb pecypcoB MH()OPMALMOHHO-TEIEKOMMYHUKALMOHHOMW ceTH «IHTepHeT» M MPOrpaMMHOro obecrieyeHusi, He00XOAMMBIX /I/isl 0CBOeHUS
AMCLIMIUIMHBI, BK/TI04as npodeccuoHanbHble 0a3bl JaHHBIX U HH(OPMALHOHHbIE CIIPABOYHbIE CHCTEMBbI.

4. YuuBepcuteTckuii ceppep WebWork Ha caiite Baml'Y: http://webwork-okko.bashedu.ru/webwork?/.
5. Ulapunos P. A. Kypc smHeliHOM anreOpbl 1 MHOrOMepHOU reometpun. OHaliH 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 wiu vuHas

IIpakmuueckue 3aHamus

ayIMTOpHsI 110 PACHMCAHUIO 3aHSITUH
bubmoTeka, ynTaabHbIe 3aJTbI

CamocmosimenbHasi paboma

VHTepHeT, yHUBepcuTeTCKUiA cepeep WebWork

11



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

3a0yHas
¢dhopma obyuenust
Bup paboTsi O0BeM JUCIIHILIMHbBI
Ob6u1as TpygoeMKocThb aucuumiuHbl (3ET / uacoB) 4/144
YueOHBIX YaCOB HAa KOHTAKTHYIO pabOTy C Mpero/jaBaresieM: 17,7
JIeKIUH 8
MPaKTHUeCKNX/ CEMHUHAPCKUX 8
n1abopaToOpHBIX 0
Ipyrux (TpynroBasi, ”HAVNBUAYa/TbHast KOHCY/IBTALMSI K UHbIE BU/IbI
yueOHOU JiesTesTbHOCTH, TIpeyCMaTpHUBaroLye paboty o0yuaromumxcs
C rperofiaBaTesem) 1,7
YueOHBIX YaCOB Ha CAMOCTOSITe/TbHYI0 paboty obyuatotxcs (CPC) 118,5
YueOHbIX UaCOB Ha MOATOTOBKY K
sK3aMeHy/3auety/nuddepeniipoaHHomy 3auety (KoHTposib) 7,8

dopMa KOHTPOJIA:

9K3aMeH 2_KypcC ceccus 3
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@dopma usyueHus1 MaTepyasos:

OcHoBHasa u

®dopma Tekyl11ero

KOHTDOJIS
JIEKI[UH, TIPAKTUYEeCKUe 3aHITUS, JIOTIOJTHUTE/TbHAsT
3azmanus 1o yCIIeBaeMOCTH
CeMUHapCKye 3aHATHS, JIUTeparypa, .
CaMOCTOSATeTbHOM (KOJIJIOKBUYMBI,
Ne naboparopHble paboThl, pexkoMeHyemast
Tema u comepskaHue paborTe CTyzeHTOB KOHTPOJIbHBIE PabOoTHI,
/o camocTosiTeNlbHas pabora u cTygeHTaM (HoMepa U3
KOMIIbIOTEPHBIE TEeCThI
TPY[0eMKOCTb (B Yacax) CTTHCKA)
Y T.0.)
Ip
JIK JIP | CPC
/CEM
1 2 3 4 5 6 7 8 9
Moayss 1
1. | Cucremsl 1vHelHbIX ypaBHeHuu CJTY. MarpuuHoe 0 0 0 16 4, mepBoe 3aJjaHre

TipeJcTaB/ieHUe TMHeHHbIX YypaBHeHUH. OCHOBHast
Y pacimpeHnHasi Matpuia CJTY. DnemeHTapHbIe
npeobpa30BaHUsl CUCTEM JIMHEMHBIX YPaBHEHUH U
3/IeMeHTapHbIe MPeobpa30BaHKs UX MATpUI].
Metop INaycca ans pewienus: CJTY. TlpuBegenuve
MaTpHLbl CUCTeMbI TMHEWHBIX YPaBHEHUH K
rayCCOBCKOMY CTYIIeHUaTOMy BUAY. 3aBUCHMBIE U
He3aBUCHMBbIe NepemMeHHble. COBMECTHOCTb
CUCTeM JIMHeHHBIX YPaBHEHUH - TIOHATHE O paHre
MaTpuLibl U Teopema Kporekepa-Karnenmu. Metog,
Kpamepa zs1s1 peltieHusi cucteM JIMHeHHBIX
ypaBHeHwuii. [IoHsTHe oTipesienuTeNst KBa/[paTHOM
MarpuLbl. Onpegennreny MaTpuL pasmepa 2 X2 u
3X 3. BeluncsieHve onpejienuresiell MeTOi0M
pas/ioyKeHus 0 CTpoKe. MUHODHI U
anrebpanueckue gorosHeHus. CBoicTBa
orpezienUTesel MPOMN3BOJILHOTO Pa3Mepa.
Brrurcnenue oripefienuresieii Tipy TOMOIIH
3/IeMeHTapHbBIX MPeo0pa30BaHuil CTPOK U
ctonb110B B Marpuiie. Onpe/ie/MTe/d TPEYTOIbHBIX

OHJIAlH MO
WebWork,
3agauu 1-8 u3 umucia
3a/1au /ISl TEKYIIero
KOHTPOJIS
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W IMaroHaibHbIX MaTpuL]. Asrebpanueckue
oneparyy ¢ MarpuniaMu. CroykeHre MaTpuL],
YMHO)KeHHe MaTpHL] Ha YMC/I0 U YMHOKEHUe JBYX
MaTpull. 3arych MaTPUUHOTO YMHOKEeHHsI B
KoMIIOHeHTax. HyrneBast MaTpuiia v e IMHUYHAS
Marpuija. [ToHsATHe 0OpaTHOM MaTpHUIIbI /1St
KBaJpaTHbIX MaTpuL. Ornpesenurenb
TIPOU3BeJeHNsI IBYX KBaJPaTHBIX MaTPHII.
HeBBIPOXKIEHHOCTh ¥ 0OPaTUMOCTh KBa/[PaTHBIX
MaTpHIl.

MarpuuHoe penieHue ypaBHeHus 12=-1.
KomrninekcHele uncia. BelljectBeHHast 1 MHUMas
YaCTH KOMIUIEKCHOro yncia. CroxkeHne 1
BbIUMTaHUe KOMIT/IEKCHBIX YKCe/l. YMHOKeHHe U
JleNleHue KOMILIEKCHBIX unces. Mozaynb 1
apryMeHT KOMILJIEKCHOTO YHMCIIa.
TpuroHomeTpuueckasi (popma 3anucu
KOMIUIEKCHBIX uncesl. Bo3BeZieHre B CTeleHb U
r3B/eyeHre KopHel. KomruiekcHbI jorapudm u
KOMIL/IEKCHas1 SKCIIOHeHTa. JIMHeiiHoe BeKTOPHOe
ripoctpaHcTBo (JIBIT). Onipesenenuie u rpumepbl
JIBII. Axkcuomsl JIBIT v npocTeiitie ciefcTBUst
u3 Hux. [ToHsiTHe nognpriocTpaHcTBa. JInHelHas
3aBUCHMMOCTb U HE3aBUCUMOCTb CUCTEM BEKTOPOB B
JIBII. CpolicTBa MuHeHON 3aBUCUMOCTU. Teopema
[HTeitanua. CrucTeMbl BEKTOPOB M UX JIMHENHEIE
o6osouxu. TTopokzatoriye cCCTeMbl BEKTOPOB.
CgoiicTBa MUHUMAJILHOCTH M JINHENHOM
He3aBUCHMOCTH MOPOXKAAIOLUX CUCTeM. ba3ncel 1
pasmepHocTh JIBII. CBolicTBa pa3MepHOCTH.
Teopema o fononHenuy 6asuca. basuce! u
KOOpJMHATHOe TIpe/iCTaB/eHNe BEKTOPOB, BepXHUE
Y HWKHUE MH/IeKChl. 3ameHa 6a3ucos B JIBII.
Marpunp! nepexozia. CBg3b MaTpUL] IPSIMOTO U

16

1-3,5

4, mepBoe 3a/jaHuie
OHJIAlMH MO
WebWork,

3a7iauu 9-16 13 uncna
3a/1a4 [i/1s TeKYLero
KOHTPOJISA

OueHKa paboThI B
ayIUTOPUU U Y JOCKH
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obparHoro niepexozioB. [Ipeobpa3zoBaHue
KOOD/IMHAT BEKTOPA TPH 3ameHe 6a3ucoB.

Otobpaxenus1. O61acThb orpeeeHus U 00/1acTb
3HaueHWH oTobpakeHusi. OOpa3sbl U MOJTHbBIE
Mpoo06pa3skl OTAEIBHBIX 37IEMEHTOB U
TO/IMHOXeCTB. MHOXeCTBO 3HaueHUen
orobpaxxenust. CIOpbeKTUBHOCTb, HHEEKTUBHOCTh
Y OMEeKTUBHOCTH 0TOOpaXkeHUt. Komrmosuwyst
otobpakeHnii. ToKZecTBeHHOe 0TOOpa’keHue.
[Tonsitue 06 obpatHOM oTOOpaskeHuH. CyskeHue U
MIPOJO/KeHNe 0ToOpaXkKeHUH. JIMHeHHbIe
otobpaxkenwust. S1po u obpa3 MHeHHOro
orobpakenust. Kputepuu HHbEKTUBHOCTH U
CIOPBEKTHBHOCTH JIMHEHHBIX OTOOpaKeHUH K
TepMHUHaXx sizipa U obpasa. JINHeHHOCTh
0TOOpa)keHust, 0OpaTHOTO TUHEHHOMY U
OuekTBHOMY OTOOpaXkeHur0. Teopema o
JIMHEMHOM He3aBUCHMOCTHU ITPO00OPa30B JTMHEHHO
HEe3aBUCHMBIX BEKTOPOB. M130MOp(U3M TUHEHHBIX
BEKTOPHBIX MPOCTPAHCTB. TeopeMa o COBMaileHNN
pa3MepHOCTel n30MOP(HBIX TPOCTPAHCTB. Basuck
¥ n30Mop(dU3M 00IIMX TUHEHHBIX BEKTOPHBIX
npoctpancTB npocrpadcTBaM K", roe K — moste.

16

1-3,5

4, mepBoe 3ajlaHue
OHJIaliH 110
WebWork,

3agiaun 17-24 w3
yKcsa 3ajad Ass
TeKYILero KOHTPOJISI

OrjeHKa paboThI B
AyIUTOPUU U Y JOCKH

Marpwiia MHeiHOTo 0ToOpakeHust. Matpurja
COCTaBHOTO 0TOOpaXKeHUs (KOMITO3HUIHN).
V3MeHeHWe MaTpULIbI TMHEHHOTO 0TOOpaKeHUsT
TIpU 3amMeHe 0a3vcoB B 00J1aCTH OTIpe/Ie/IeHUs U B
obsiacTv 3HaYeHUH. 3aziaua o pUBeIeHUN
MaTpULIbI TMHEHHOTO 0TOOPa’keHHsI K TIOUTH
JvaroHansHOMY BUAy. Teopema o cymme
pa3MepHOCTel siipa U obpasa TMHeHHOTOo
orobpaxkeHust. Beruriciienue siapa v obpasa
JHeHOTo 0ToOpaXkeHus. HaxoxkeHue raphbl
0a3uCoB, IMaroHaM3UPYIOIIUX MaTPUILY

16

1-3,5

4, nepBoe 3aJjaHue
OHJIalH T10
WebWork,

3afiaum 25-34 u3
yuc/a 3a/a4 s
TeKYLero KOHTPOJIs

OrnieHka paboThI B
ay/JUTOPUU U Y JOCKH
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JIMHEMHOTO 0TOOPaKeHWsl.

OG630pHbBIe JIEKLWH 110 MaTepyasty TIepBoro MOJY/Ist
1 BBIOOPOUHBIH pa300p 3a/1au U3 OHJIAMH 3a/JaHUH
Ha CeMUHAPCKUX 3aHATHSIX

OueHka paboThI B
ay/JUTOPUU U Y JOCKH

Mo,

b 2

JIvHeiiHbIe onepaTopbl. UTHEEKTUBHOCTD,
CIOPBEKTUBHOCTb 1 OMEKTUBHOCTE B C/TyUae
JIMHEWHBIX OTlepaTopoB. MaTpuiia TMHEHHOTO
oneparopa. MIameHeHHe MaTpULbl TUHENHOTO
oreparopa rpH 3aMeHe Oa3wuca. JIeTepMUHaHT
JIMHEHOTO orepartopa. HeBLIpOKAeHHOCTh U
OVeKTUBHOCTDL. Arebpanueckuie OTiepaLuu C
JIMHENHBIMU OTlepaTopaMM M UX CBOMCTBA.
KomMyTaTop ¥ aHTUKOMMYTAaTOp JTMHEHHBIX
orepatopoB. HBapuaHTHBIe TIOATIPOCTPAaHCTBA
vHeltHoro oneparopa. CyMMBI U lepecedeHust
WHBApPMAHTHBIX TIOATIPOCTPAHCTB. OZIHOMEPHBIE
WHBapHaHTHbIE TIOATIPOCTPAHCTBA U COOCTBEHHBIE
BeKTOpbl. COOCTBEHHbBIE UKC/Ia U
XapaKTepPUCTUUYEeCKOe ypaBHEeHVe JIMHEeHHOT0
oriepatopa. KopHu XapakTepucThyeckoro
ypaBHeHUs (XapaKTepuCTUYeCcKre Urcia).
ITpocThle U KpaTHbIE XapaKTePUCTUUECKUE YHCIa.
3aziaua o pUBe/IeHUH MaTPUIIbl IMHEHHOTO
oreparopa K KaHOHU4YeCKOMY BUZY.
NuaroHam3upyembie orepatopbl. COOCTBEHHbIE
ToZINpoCcTpaHcTBa. Teopema 0 CymMMe COOCTBEHHBIX
TIOZINTPOCTPAHCTB, OTBEYAIOIUX Pa3/IMYHbIM
Cc0oOCTBEHHBIM UHC/IaM.

10,9

1-3,5

4, BTOpOE 3a/jaHue
OHJIalH MO
WebWork,

3aziauM 1-4 U3 umncia
3a/a4 Jij1sl TEKYLEero
KOHTPOJISA

OueHka paboThI B
ay/JUTOPUU U Y JOCKH

KpaTHble cCOOCTBEHHbBIE UKC/Ia U KOPHEBbIE
TIOZINPOCTPAHCTBA IMHEHHOTO omeparopa. /Ige
TeopeMbl 0 CyMMe KOPHEBBIX MOJTIPOCTPAHCTB,
OTBEYAIOIIMX Pa3/MUYHBIM COOCTBEHHBIM UHMC/IaM.
Oco6eHHOCTH BellleCTBEHHOTO M KOMITTIEKCHOTO

10,9

1-3,5

4, BTOpOE 3a/jaHue
OHJIAMH TI0
WebWork,

3a7lauM 5-8 13 umncia
3a/la4 Ji7is TEKYIIero

OueHka paboThl B
ay/JUTOPUU U Y JOCKH
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ciyuaeB. Llermouky BeKTOPOB B KOPHEBBIX
MOANPOCTPAaHCTBaX. HauanbHbIN U KpaltHUI
BeKTOPBI LielIouky. Teopema 0 JIMHeHOM
He3aBUCHMOCTH LieTlIoueK C JIMHeHHO
He3aBUCUMBIMHY KpPaliHUMH BEeKTOpaMy U TeopeMa O
Gasuce U3 1jeroYeK B KOPHEBOM TTOATIPOCTPAHCTBE
JHelHoTO oreparopa. JKopJaHoB 0/10K, XKOp/IaHOB
0a3uc U )xopiaHOBa HOpMasibHast hopMa MaTpHL{bl
JIMHelHoro oreparopa. Teopema ['amMu/ibTOHa-
Komu. JIvHelHble GyHKIMOHABI. Anrebpanyeckye
orepanuy ¢ QyHKIMOHAIAMH U COTIPSDKEHHOe
npoctpadcTBO. KoopauHaTHble GyHKLMOHABI U
COMpsDKeHHbIN 6a3uc. BrruncieHre pa3MepHOCTH
COIPsDKEHHOr0 NpocTpaHcTBa. KoBekTopHas
3aMKCh TMHENHBIX (PYHKLIMOHAIOB U CKaJISIPHOe
TIpOM3BejeHNe BEKTOpPa C KOBEKTOPOM.
ITpeoGpa3oBaHue KOOpAXHAT KOBEKTOpA IPY CMeHe
6a3uvca. OpToroHanbHbIe AOTIOHEHUS
MOATPOCTPAHCTB B COMNPSDKEHHOM IPOCTPaHCTBE U
uX pasMepHocTH. CBOICTBa OPTOrOHAIbHbIX
JononHeHnd. ConpsbkeHHOe 0ToOpaXkeHHe.

KOHTPOJS

BunvHeliHbIe 1 KBagpaTHUHbIe (OPMBI.
CumMmeTpuyHble OMTHeHbIe (GOpPMBI.
BoccraHoBeHHe CHMMeTPUYHOM OMTMHEHHON
(hOpMEI 110 COOTBETCTBYHOLLEH el KBaJpaTUIHOM
thopme. KOMITOHEHTBI OUTUHEHHBIX U
KBaJIpaTUUHBIX (hopM B Oasuce. [Ipeobpa3zoBaHMe
KOMITOHEHT KBa/lpaTUUHOM (hOpMBbI IIpU 3aMeHe
Gasuca. fgpo KBasipaTUIHON GOPMBI U
OPTOTOHA/IbHBIE ZIOTIO/THEHHUSI OTHOCHUTE/TBHO
KBa/[paTHUHbIX (opM. [TpuBesieHre MaTpULIbI
KBaZIpaTUYHOW (OPMBI K AMarOHaIbHOMY BUZY.
HyneBoii MHZEKC WHEPLIMH U €T0 CBSI3b C
pa3MepHOCTHIO sipa. CUrHarypa KBaZlpaTHUHOM

10,9

1-3,5

4, BTOpOE 3a/jaHue
OHJIAMH TI0
WebWork,

3afiauu 9-12 13 ymncna
3a/1a4 [i/Is TeKYILero
KOHTPOJISA

OueHKa paboThI B
ay/JUTOPUU U Y JOCKH
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(opmbl (0COOEHHOCTH KOMITIEKCHOTO U
BellleCTBeHHOro ciiyyaeB). [1010KUTeTbHBIN U
OTpHULaTeTbHBINA UH/EKChI UHEePIUY B
BellleCTBeHHOM ciiydae. Teopema 06
VHBApUAHTHOCTH TIOJIOKUTETBHOTO U
OTPUIIATeTbHOTO WHEKCOB MHEPIUH.
ITonoxuTenpHO OTpe/ieIeHHbIe KBapaTHUHbIe
dopmbl. Kputepuii CrbBecTpa MoJIOKUTETbHON
orpe/ieIeHHOCTH.

[MonoxurenbHbIE KBafipaTU4YHbIe (POPMBI B POJTU 10,9 |1-3,5 4, BTOpOe 3a/jaHre OrnieHka paboThI B
CKassIpHOTO TIpOM3Be/ieHus1. EBK/IN0BbI OHJIAMH 110 ayJUTOpYH U Y 10CKH
rpocTpaHcTBa. HepaBeHCTBO TpeyroyibHUKa U WebWork,

HepaBeHCTBO Komm-byHsikoBckoro-IIIBapiia. 3a7auu 13-16 u3

[ToHsiTHe AMHBI BEKTOPA U yIIa MEXY yuc/a 3afad Ass

BeKkTOpamu. MartpuTiia ['paMa U ee eTepMUHAHT. TeKYILlero KOHTPOJIs

Teopema 0 ONOJITHEHUX OPTOHOPMHUPOBAHHOTO 10,9 4, BTOpOE 3a/iaHue

6asuca 13 MoANpoCTpaHCTBa [0 OHJIaliH 110

OpPTOHOPMHPOBAHHOTO 0a3uca BO BCeM WebWork,

nipoctpadcTBe. KBagparuuHsie ¢opMbl B 3a7auu 17-19 us

eBK/IMJ0BOM pocTpaHcTBe. OrpaHUueHHOCTb yKc/a 3ajaq Auist

KBaZlpaTUYHBIX (POPM B KOHEUHOMEPHbIX TeKyllero KOHTpOoJIst

eBKJIUZIOBBIX MPOCTPAaHCTBAX U UX HOPMBI.

JKCTpeMasibHble BeKTOPBI U JUaroHaiu3alys

KBa/IpaTUUHOM (DOPMBI B OPTOHOPMHUPOBAHHOM

0azuce. [lnaroHanmu3auusi mapsl Gopm, ofjHa U3

KOTOPBIX ITOJIOKUTEJILHO Orpe/ie/sieHa.

O630pHBIe JIEKIMU TI0 BCEMY MaTepuany u 0 OrnieHka paboThI B
BLIOOPOUHBIN pa300p 3a7iau U3 OHIANH 3aJJaHWi Ha ayUTOPYH U Y T0CKH
CeMHHApPCKHX 3aHATHAX

Bcero uacos: 118,5

IMoaroroeka k 3x3ameny (KoHTpO/b) 7,8

I'pyninoBasi KOHCy/bTaLMs TIpej; 3k3aMeHoM 1,7

Bcero uacos: 126,3 3K3aMeH
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Peiirunr-nnan guciymnyas! Beicinas anre6pa

IIpunoxenue 2

HaripaBnenue nogroroeku:_11.03.02 VNHhOKOMMYHHKAIIUOHHbIE TeXHOIOTHUY 1 CUCTEMBI CBSI3U

Kypc __BTOpO# i, cemecTp__BTODO# (BeCeHHe-eTHU)

Buzpl yueGHoM
JiesITeIbHOCTH CTYZEHTOB

Bbasnn 3a
KOHKpDeTHOe
3aj/jlaHue

Yucno
3a/laHul
B MOJy/1e

Bannwl

MuuuManbHbIM | MakcuMaibHbIN

Mopyas 1

TekyIuii KOHTPOJIb

1. Perrenuve 3azau
OHJIaMH U3 MepBOro
3asianrss WebWork

0,44

34

Py6e)xHbIN KOHTPOJIb

1. OnieHka paboThI B ayAUTOPUA
Uy IOCKU

20

Mopayns 2

Tekyiuii KOHTPOJIb

1. Pemrenue 3agau
OHJIaliH U3 BTOPOTO
3agaHusi WebWork

0,79

19

Py6e)xHbIH KOHTPOJIb

1. OueHka paboThI B ayAUTOPUH
Yy 1I0CKU

20

IooipuTe/TbHBIE DA/ TBI

Cor/1acHO IM0JIOYKEeHUIO

0 MOZAY/IbHO PEMTUHTOBOM CUCTEME

0 10

IocenaemocTh (0a//1bl BBIYMTAIOTCS U3 001eH

CyMMBbI HA0paHHBIX 0a/I710B)

[TocelleHre IEKIIMOHHBIX 3aHSITUN

0 -6

[ToceuieHye ceMUHAPCKUX 3aHSATUM

0 -10

HToroBblii KOHTPO/Ib

1. DkK3aMmeH

15

0 30
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IIpunoxenue 3
OOpa3upl 3aa4 I TeKyIIero KOHTPOoJis

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

Oo0pas3er| 3K3aMeHaI{MOHHBIX OHU/IETOB

OEJIEPAJIBHOE 'OCYTAPCTBEHHOE BHOJ/I?YKETHOE OBPA3OBATEJ/IbHOE
YUYPEZKJIEHUE BBICIHETI'O OBPA3OBAHNW A
«BAIIIKMUPCKUIT TOCYJIAPCTBEHHBIM YHUBEPCUTET »
OAKVILTET MATEMATUKHW 1 UHOOPMAIIMOHHBIX TEXHOJIOI' M
KA®EJIPA BBICIIEN AJI'EBPHL U TEOMETPUN

3IK3aMeHAIMOHHbIA Omiier Ne HOMep CKpbIT
no gucruininiae «Beicmas anrebpax» (20__—__ y4. 1oJ)

1. Cucreme! jmmueiiHbIX ypasaenuii. Merox Kpamepa Jyuis ux pemesus.

2. BekTopbl 1 KOBEKTOPHIL.

[Ipenogasarenn / lapumos P. A. /

3aB. kadenpoit / Xabubywmn B. H. /
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