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reOMEeTpHUH,
npotokon Ne __ 10 or«_ 26 » __wmions 2017

3aBenyromuii kadeapoit 7 / Xabubymmn b. H. /
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Ha 3aceqanuu Kadenps! Beiciieit anrebpsl 1 reoMeTpuH,
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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)

1-11 sTan 3HaTh: MOHATHE JTUHEMHOTO YpaBHEHUs U CUCTeMbI JIMHEeHHBIX YPaBHEHWH, MeTO/, OTIK-1 — criocoOHOCTBIO
I"aycca u meton Kpamepa /17151 X pellleHHs]; TOHATHE MaTPULIbI U MaTpUUHbIe MIpeJCTaB/IATh a/|eKBaTHYIO

3HAHUS oriepaLiyy; TIOHSTHE OTIpe/ieuTeNst M 00paTHOM MaTpULibl; TOHSATHE TMHEHHOTO COBpPEMEHHOMY YPOBHIO 3HaHUM
BEKTOPHOTO MPOCTPAHCTBA U €ro MOANPOCTPAHCTB; MOHATHe 6A3UCOB U UX 3aMeH; Hay4HYI0 KapTUHY MHpa Ha
TIOHSITHE MHOXKECTB M MX 0TOOpa)KeHHH; TIOHSITHe TMHEHHBIX 0TOOpakKeHUH 1 X OCHOBe 3HaHUS OCHOBHBIX
MaTpHLI; TIOHATHe JTMHEeHHbIX OTIepaTOPOB M MX MAaTPHL; MOHSATHE COOCTBEHHBIX T0JIOKEeHNH, 3aKOHOB U METO/|0B
yrices1 ¥ COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OrepaTopa, »KOpJaHoBbIX (Gopm eCTeCTBeHHBIX HayK U
MaTpULbl TMHEMHOTO OTlepaTopa; MOHSATHe KOBEKTOPOB, MOHSATHe OUTMHEHHBIX U MaTeMaTUKH.
KBaJpaTUYHbIX OPM U UX CUTHATYP; MOHSTHE MHOTOMEPHOI0 eBK/IMI0BOI0
NIPOCTPAHCTBA.
3HaTb: eCTeCTBeHHOHAYUHYIO CYIIIHOCTh MOHSTUHN TMHEMHOTO ypaBHeHUs U cucTeMbl | OITK-2 — crtocoOHOCTBIO
JIMHEeWHBIX YPaBHEHUH, MaTPULIbl U OTIpe/ie/uTe s, 00paTHOW MaTpHLIbl, TMHEMHOTO | BHISB/IATH €CTeCTBEHHOHAYYHYIO
BEKTOPHOTO MPOCTPAHCTBA U €ro MOANPOCTPAHCTB, 6a3MCOB B IMHEIHBIX BEKTOPHBIX | CYLHOCTb IpobieMm,
MIPOCTPAHCTBAaX, MHOXECTB U UX OTOOpa)keHWH, JTMHEHHBIX 0TOOpaykeHnH, BO3HUKAIOIIUX B X0O7e
JIMHEHHBIX OTIePaTOpPOB, COOCTBEHHBIX UHCET U COOCTBEHHBIX BEKTOPOB JTMHEHHOTO ripodecCHOHATBEHOM
orieparopa, KOBeKTOPOB, OMIMHEMHBIX ¥ KBa/IpATUYHBIX ()OPM, MHOTOMEPHBIX [lesITe/IbHOCTH, TIPUBJIEKATh JI/Is
eBKJIUZIOBBIX IPOCTPaHCTB. VX pellieHUs] COOTBETCTBYIOLUM

(hu3MKo-MaTeMaTHyeCKUi
anmnapar.

2-1 sTamn YMeTb: CK/IaJbIBaTh ¥ YMHOXKATh MaTpPULIbl, IPUBOAUTH MaTpULibl K I'ayccoBckomy OTIK-1 — criocobHOCTEIO
CTYTIEHYaTOMY BHU/1Y; BEIUYUC/ISTE OTIPE/Ie/TUTE/T MaTPUL] U HaXOAWUTb 00OpaTHbIe MIpeJCTaB/IATh a/|eKBaTHYIO

YMeHuUs MaTpULIbl; OTVINYaTh JIMHEHbIe BeKTOPHbIE POCTPAHCTBA U UX MOAPOCTPAHCTBA OT | COBPEMEHHOMY YPOBHIO 3HaHHM

JPYTUX MHOXKECTB; BBITOJTHAT 3aMeHbl 0a31COB; CTPOUTH OTOOPa)KEHHUSI MHOYXKECTB;
BBIYMC/IATH MaTPUL{b! IMHEHHBIX 0TOOpa)KeHUH 1 JIMHeMHBIX 0TepaTopoB; HAXOJUTh
coOCTBeHHbIe UKMC/Ia ¥ COOCTBEHHbIE BEKTOPHI IMHEHHBIX O1epaTOpPOB; MPHUBO/UTh

Hay4HYH0 KapTUHY MHUpa Ha
OCHOBe 3HaHMUS OCHOBHBIX
T10/10)KeHWH, 3aKOHOB Y METO/IOB




MaTpULIbI TMHEHMHBIX OTePaTOpPOB K YKOPAAHOBOU (hopMe; BLIUNC/ISITH CKAISIPHOE
TIpOU3Be/IeHNEe BEKTOPOB C KOBEKTOPAMH; HaXOAUTh CUTHATYPbl OM/TMHEHHBIX 1
KBaZlpaTUUHBIX (OPM; HAXOAUTH JTUHBI BEKTOPOB U YIVIbI MKy HUMU B
MHOTOMEPHBIX eBK/IUIOBBIX ITPOCTPaHCTBaX.

€CTeCTBEHHLIX HAYK U
MaTeMaTHuKH.

YMeTb: IpUMeHSTh MaTeMaTUueCKuil anrapar CJ0KeH!s1 1 YMHOXKeHUs] MaTpULI;
IIpYBe/ieHNst MaTpuL] K ["ayccOBCKOMY CTyIieHUaToOMy BU/[Y; BbIUKC/IEHUS
oripefie/IUTeNIel MaTpHI] ¥ 0OpPAaTHBIX MaTPHII; 3aMeHbl 0a3MCOB; TIOCTPOEHHUS
oToOpakeHH MHOXKECTB; BBIYMC/IEHNST MAaTPUL] IMHEMHBIX 0TOOpakKeHUH 1
JIMHeWHBIX OIIepaTopoB; HAXO0X/|eHHs1 COOCTBEHHBIX UKCesT i COOCTBEHHBIX BEKTOPOB
JIMHEHBIX ONepaTopoB, IPUBeJeHNsl MaTpUL] IMHeHHbIX OI1epaTOpOB K JKOpZlaHOBOU
(hopme, BEIUMCIEHUS CKa/ISIPHOTO TIPOU3Be/ieHHsT BEKTOPOB C KOBEKTOPaMU;
HaXOXK/IeHUsI CUTHATYPbl OUTMHEeHHBIX ¥ KBa/[PaTUYHBIX ()OPM; HAXOXKAEHUSI /TMH
BEKTOPOB U YIJIOB MeX/ly HUMH B MHOTOMePHbIX eBKJ/IM/IOBbIX TTPOCTPaHCTBAX.

OTIK-2 — criocoGHOCTEIO
BBISIBJISITH €CTeCTBEHHOHAYYHYIO
CYILJHOCTB TIpo0eMm,
BO3HUKAIOIINX B XO[e
ripoeccroOHaTLHOM
JesITeNTbHOCTH, TIPUBJIEKATh JJist
WX PeIleHUs] COOTBETCTBY LU
(h13UKO-MaTeMaTHue CKU
arrapar.

3-U sTan

Bnagets
HaBbIKaMU

BrageTb: CIOCOOHOCTBIO COEIUHATE TeOpPeTUYeCKHe 3HAaHHUS C TIPAKTHUe CKIMHU
HaBbIKaMU IPH pellleHnH yueOHO-TPeHUPOBOYHBIX 3a/lau U IeMOHCTPHPOBAaTh Ha UX
OCHOBe 3/IeMeHTbl HayuUHOU KapTUHbI MUpa.

OIIK-1 — criocoOHOCTELIO
TIPe/ICTaB/ISATh a[|eKBaTHYIO
COBPEMEHHOMY YPOBHIO 3HAHMIA
Hay4yHYI0 KapTHHY MHUpa Ha
OCHOBe€ 3HAHUA OCHOBHBIX
HOHO)KEHHﬁ, 3dKOHOB K MeTO/0B
€CTeCTBEHHLIX HAyK U
MaTeMdadTUuKHU.

BiaseTs: criocOOHOCTBIO COEIUHSTL TEOPETHUECKHE 3HAHKS C IPAaKTHUe CKUMU
HaBBIKAMM TIPH peIleHHH YueOHO-TPeHHPOBOUHBIX 33/jau U I€MOHCTPHUPOBATh
eCTeCTBeHHOHAayUHYH0 CYIIHOCTb UCIOb3yeMbIX TIPH 3TOM MaTeMaTh4eCKUX
METO/IOB..

OIIK-2 — crtiocoOHOCTBIO
BBISIBJIITH €CTECTBEHHOHAYUYHYHO
CYITHOCTb TIpobiiem,
BO3HUKAOIINX B XO[Ie
ripodhecCHOHATLHOM
JesITe/TbHOCTH, TIPUBJIEKATh [IJ1s1
WX PeIIeHus] COOTBETCTBY IO
(bu3MKO-MaTemMaTHye CKHi
arnmnapar.




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

IOuctunivHa «Beicmiast anrebpa» OTHOCUTCS K 0a30BOM UacTy.

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 YHUBEPCUTET, d TAKXKE KOMITI€TE€HINH, CCl)OpMI/IpOBaHHBIe B JUCLIAIITIMHE «AHanuTuyeckKas reomMeTpus».

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-1 — criocoOHOCTBIO TIPE/ICTAB/IATE aZieKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAaHWI HAayUHYI0 KaPTUHY MHpPa Ha OCHOBE 3HAHHS
OCHOBHBIX MOJIO’KEHUU, 3aKOHOB U METO/IOB €CTeCTBEHHBIX HAYK U MaTeMaTHKHU.

Orar, I[11aHupyeMble pe3ysibTaThl 00yUeHust KpuTepuu orjeHMBaHUs pe3y/IbTaToOB 00yUueHust

YPOBEHb (TIokazaresiv JOCTW>KEHUSI 3a/IaHHOTO YPOBHSI OCBOEHUS «HeynoBnersopur «YIOBJIETBOPUT «XopoLo» «OTnYHO»

OCBOEHUS KOMITeTeHLIU) €JIBHO» €JILHO»

KOMIIeTeH

JRI%15]
[MepBbiii | 3HAaTh: MOHSATHE JIMHEHHOIO YpaBHEHHUS U CUCTeMbl JIMHEeHHbIX IIpakTHuecku He Nwmeer 3HaeT MouTH BCé 3HaeT Bcé
JTarn ypaBHeHui, MeToz, 'aycca u Metoz, Kpamepa /17151 UX pellieHust; 3HaeT 3HauUTe/IbHbIe

TIOHATHE MaTpULIbl U MaTPUYHBIe OIlepalivy; [TOHATHe Olpee/TuTe/ s npobesnsl B
1 00paTHOM MaTpUL{bl; MOHSATHE JIMHEHHOTO BEKTOPHOTO 3HAHUAX
TIPOCTPAHCTBA U €0 MOJIPOCTPaHCTB; MOHsITHE 6a31COB U UX




3aMeH; MOHSITHE MHOXKECTB M UX OTOOpaKeHUH; MOHSITHE JTMHeHHBIX
0TOOpaKeHUH 1 MX MaTpUL]; TIOHSITHE TMHEHHBIX OMepaTopoB U UX
Marpull; IOHATHe COOCTBEHHBIX UMCes U COOCTBEHHBIX BEKTOPOB
JIMHEHHOro 0I1epaTopa, )XOpJAHOBBIX (JOPM MaTpULIbl TMHEHHOIo
orieparopa; MOHSATHEe KOBEKTOPOB, MIOHATHE OWM/ITMHENHBIX U
KBa/IpaTUYHBIX (POPM U UX CUTHATYP; MOHSTHE MHOTOMEPHOTO
eBKJIM0BOT0 MPOCTPAHCTRA.

Bropoii
3Tarn

YMeTb: CK/Ia/IbIBaTh U YMHOKAaTh MaTPHILIbI, TPUBOAUTL MaTPUILIBI K
T'ayCCOBCKOMY CTYTIEHUATOMY BU/Y; BEIUMC/ISTD OTIPE/eTUTENN
MaTpHI] ¥ HaXOUTh 0OpaTHbIE MaTPHIILI;

OT/IMYATh JIMHEHHBIE BEKTOPHBIE POCTPAHCTBA U UX
TIOATIPOCTPAHCTBA OT APYTHUX MHOKECTB; BBITIOJTHITH 3aMEHBI
0a3ucoB; CTPOUTHL OTOOPaXKeHNsI MHOXKECTB; BLIUMC/ISTh MAaTPHUL[bI
JINHEMHBIX 0TOOPayKEHHWH 1 IMHEMHBIX OIIepaTOpPOB; HAXOIUTh
COOCTBeHHbIe UKC/ia U COOCTBEHHBIE BEKTOPHI JIMHEHHBIX
OI1epPaTOpOB; MPUBOAUTE MaTPUIIBI JITHEMHBIX OTIEPaTOPOB K
JKOPJIAHOBOH (popMe; BLIUKC/ISITh CKaIsSIPHOE TIPOU3Be/leHre
BEKTOPOB C KOBEKTOPAaMH; HaXOAWUTh CUTHATYPbl OUTMHEHHBIX U
KBa/IpaTUUHBIX (POPM; HAXO/UTh JI/TMHBLI BEKTOPOB U YT/IbI MEXY
HUMH B MHOTOMEDHBIX eBK/IUIOBBIX MPOCTPAHCTBAX.

IIpakTuuecku He
ymeer

He ymeer 1o
3HAYUTETLHOU
YyacTy Marepuasna
JIUCLIATITUHBI

YMeeT 1ouTH BCé

YMmeeT Bcé

Tpetuii
3Tan

Bragetb: criocoGHOCTBIO COeAMHAThL TeOPeTUYeCKe 3HaHHUS C
MPAaKTHUeCKUMH HaBBbIKaMH TIPY PellieHNH yueOHO-TPeHUPOBOYHBIX
3a/la4 ¥ IeMOHCTPUPOBAaTh Ha X OCHOBE 3/IeMEHThI HayuHO!
KapTUHbI MUpA.

[TpakTryecku He
BlajieeT

He Bnageet ro
3HAUUTETLHOU
YyacTy Marepuasa
JIHCLUATITAHBI

ITo cywecTBy
BajieeT

Bnageet

OITK-2 — criocoOHOCTBIO BBISIBIISITH €CTeCTBeHHOHAYUHYHO CYII[HOCTB TTPo0/ieM, BO3HHMKAIOIHX B X0o/e TIpodeCccoHaIbHON
NesiTeNTbHOCTH, TIPUBJIEKATh /il UX pelleHusl COOTBeTCTBYIOLMI (DU3MKO-MaTeMaTUueCK1i anmapar.

JTarl,
YPOBEHb
OCBOEHUs
KOMITETEH
1515

[11aHupyeMble pe3ysibTaThl 00yUeHust
(mokasarenu JOCTH)KeHUS 3a/JaHHOTO YDPOBHSI OCBOEHUS
KOMITEeTeHLIM)

KpuTepuu orjeHMBaHUsl pe3y/bTaToB 00yueHust

«Heynosnetrsopur
e/IbHO»

«YIIOB/IETBOPUT
e/IbHO»

«XOopoLIo»

«OTMYHO»




IlepBbIii | 3HaTh: eCTeCTBEHHOHAYYHYIO CYLIHOCTb MOHATUM TMHEWHOTO IIpakruuecku He Nwmeer 3HaeT IOUTH BCé 3Haer BCé
3Tan YPaBHEHUS U CUCTEMBI JIMHENHBIX ypaBHEHUM, MaTPULIbl 1 3HaeT 3HaUYNTe/bHbIE
orpeziesiuTesisi, 00paTHON MaTpUL{bl, TMHEHHOTO BEKTOPHOTO nipo6eJibl B
IIPOCTPAHCTBA U ero MO/IPOCTPaHCTB, 6a31COB B JTMHEHHbIX 3HaHUAX
BEKTOPHBIX ITPOCTPAHCTBAX, MHOYKECTB ¥ UX OTOOPayKeHHH,
JIMHEeHHBIX 0TOOpaXkeHWH, TMHEHHBIX OMepaTopOB, COOCTBEHHBIX
yrcen U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OTlepaTtopa, KOBEKTOPOB,
OWIMHENHBIX ¥ KBaZ[paTUYHBIX (JOPM, MHOTOMEDHBIX eBK/IHI0BBIX
NIPOCTPAHCTB.
Bropoit | YMeTb: MpUMeHSITh MaTeMaTHueCKUi anrapar CJI0KeHUs U IIpakTuecku He He ymeer 1o ‘YMeeT nouTH BCé Ymeet Bcé
3Tan YMHOKEHUS MaTpHL]; TIpHBeZleHrs1 MaTpul] K ['ayccoBckomy yMeeT 3HaUMTe/IbHOU
CTyNeHUaTOMy BUY; BEIYMCJIEHUS OMpe/ieTuTeIel MaTpuL| U 4yacTU MaTepuasna
00paTHBLIX MaTPHIL; 3aMeHbI 0A3UCOB; MOCTPOEHUs] OTOOPaXKeHUH TUCLIATUTAHBI
MHOJKeCTB; BbIUMC/IEHHsI MaTPHL] JIMHEHHBIX 0TOOpaskeHUH 1
JIMHEeMHBIX OTIepaToOpOB; HAXOXK/eHUSI COOCTBEHHBIX UHCes U
COOCTBEHHBIX BEKTOPOB JIMHEHHBIX OTIePaTOpPOB, PUBeIeHHs
MaTpuL] JIMHEMHBIX OI1epaTopoB K >KOPZAaHOBOU (hopMe, BbIUMCIEHUS
CKaJIsIpHOTO TIPOU3BE/IeHUs] BEKTOPOB C KOBEKTOPAMMU; HAaXOXKIeHUs
CUTHAaTypbl OM/TMHEMHBIX ¥ KBA/IPATUYHBIX (HOPM; HAXOKIEHHS JJTMH
BEKTOPOB U YIVIOB MeKZly HUMUA B MHOTOMEPHBIX €BK/IN/[OBBIX
MIPOCTPAHCTBAaX.
Tpetuii | Bnagerb: ciocOGHOCTBIO COEAMHATL TEOPeTUYECKe 3HaHHUS C IIpakTnuecku He He Bnageer no ITo cymecTBy Bnapeer
sTan NPaKTHYeCKUMHY HaBbIKaMH TIPY PellieHnH yueOHO-TPeHUPOBOYHBIX | BjaZieeT 3HAUUTeTbHOU BlazieeT
3a/jau U [leMOHCTPHPOBaTh eCTeCTBeHHOHAYYHYIO CYLIJHOCTb 4yacTy Marepuasna
WCTO/Ib3YEMBIX MPH 3TOM MareMaTU4YeCKUX MeTOZOB. JVCLIUIIMHBI

(I)opMa HUTOroBOro KOHTpOJ/id 1o JUCIUIIJIMHE — 3K3dMEH

KpI/ITEPI/IHMI/I OLleHVBaHUA ABJ/IAIOTCA 68]1]1]:1, KOTOpbI€ BBICTABJ/IAKOTCA IIperioAddBaTe/ieM 34 BHU/AbI AeATe/IbHOCTH (OLIEHO‘-IHLIG

Cpe/iCTBa) 10 UTOraM M3yueHus MoZy/el (pa3aesioB AUCLUIIIMHEI), TIepeUMCIeHHbIX B PEUTUHT-TI/IaHe JUCLIUTIIUHBI.
oT 45 710 59 6aI0B — «yJOBIETBOPHUTETBHOY;




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

4.2. KoHTpo/IbHBIE 33/JaHUsl U MaTepUasIbl, He00XoUMbIe /I OLleHKY 3HaHHii, yMeHHUH, HAaBBIKOB M OMbITA ieATe/TbHOCTH, XapaKTepH3YyHLIHMX
sTanbl (OpMHPOBaHNUs KOMIIETeHIHH B MPoLjecce 0CBOeHHs 00pa3oBare/IbHOM NMporpaMmMbl. MeToapnyecKre MaTepHasibl, ONpe/ie/aoiye
nporneAypbl OLleHMBaHUs 3HaHMI, yMeHHi, HABBIKOB H OIbITA /{eATe/TbHOCTH, XapaKTepHU3YIIHX 3Tanbl (H)OpMHPOBAaHUA KOMIIETeHLIH .

JTarbl Pe3ysbTarhl 00yueHust KomneTeHius OLeHOYHbIe CpeCTBa
OCBOEHUS
1-11 sTan 3HaTh: MMOHATHE JTMHEWHOTO YpaBHEHUS U CUCTEMBbI IMHEWHBIX YpaBHEHNH, OIIK-1 — criocoGHOCTEIO 3azaunt 715 pyOeyKHOTO KOHTPOJIS,
MeTOo/[, FHYCCH " MeTo[, KpaMepa [JIA UX pellieHusd,; ITIOHATHEe MaTPULIbI U MpeacTaB/IATh dJ€KBATHYHO 3K3aMeHaLMOHHbIe BOTIPOCHI U
3HaAHUS MaTpUUHble ONEpaLiK; MOHSTHE OpeAe/UTeNs 1 00paTHOM MaTpHULIbI; COBPeMeHHOMY yPOBHIO 61/1eThI, paboTa B AyAUTOPHU U Y
TOHSITHE JIMHEeHHOTO0 BEKTOPHOTO MPOCTPAHCTBA U €ro MOANPOCTPAHCTB; 3HaHUM HayUHYI0 KapTUHY
TOHATHE 0A3MCOB U UX 3aMeH; TIOHSTHE MHOKECTB U UX 0TOOPa)KEeHHIA; MHpa Ha OCHOBe 3HaHUsI AOCKH.
TIOHSITHE JTMHEMHBIX 0TOOPaKeHWH U UX MaTPUIT; TOHSATHE JIMHEHHBIX OCHOBHBIX TIOTIOXKEHHH,
OTIepPaTOPOB U UX MAaTPHI]; MOHATHE COOCTBEHHBIX UMCEeT U CODCTBEHHBIX 3aKOHOB U METO/I0B
BEKTOPOB JIMHEMHOTO OTIepaTopa, >KOP/IaHOBBIX (POPM MaTpHIIbl TUHEHHOTO eCTeCTBEeHHbIX HayK U
0T1epaTopa; MOHATHE KOBEKTOPOB, MOHATHE OWIMHEHHBIX U KBa/I[PATHUHBIX MaTeMaTUKH.
(hopM U UX CUTHATYP; TIOHSITe MHOTOMEPHOTO eBK/IMZI0BOTO MTPOCTPAHCTBA.
3HaThb: eCTeCTBeHHOHAYUHY0 CYIIIHOCTb MOHSTUM JIMHEHHOTO YPaBHEeHHUS U OIIK-2 — criocoOHOCTEIO 3azauu st pyOe>KHOTO KOHTPOJIS,
CHUCTeMBbI JIMHEMHBIX ypaBHEHHﬁ, MaTpulbl U OIIpeJie/InTe/ I, O6paTHOI>i BBIABJIATH 3K3aMeHal|MOHHbIe BOTIPOCHI U
MaTpULIbl, IMHEHHOTO BEKTOPHOTO MPOCTPAHCTBA U €ro MOATPOCTPAHCTB, €CTeCTBeHHOHAYUHY0 61/1eThI, paboTa B ayAUTOPHU 1 Y
0a3uCoB B IMHEHHBIX BEKTOPHBIX MPOCTPAHCTBAX, MHOXKECTB B UX CYIIHOCTB TIpo6/ieMm,
0TOOpa)KeHHH, JTMHEHHBIX 0TOOpa)KeHUH, TMHEHHBIX OTMepaTopoB, BO3HUKAIOIIUX B XO7ie AOCKH.
CcOOCTBEHHBIX UMCe/T M COOCTBEHHBIX BEKTOPOB JIMHEMHOI'O OIepaTopa, rpodeccruoHaTLHOM
KOBEKTOPOB, OM/TUHEHHBIX U KBAJPaTUUHbIX (POPM, MHOTOMEPHBIX JlessTeTbHOCTU, TIPUBJIEKaThb [I/isi
eBKJ/IU/IOBBIX TIPOCTPAHCTB. WX pelleHust
COOTBeTCTBYIOLMI (PU3UKO-
MaTeMaTUueCKWM arrapar.
2-1 oran YMeTb: CK/IaZibIBaTh U YMHOXATh MaTpULibl, [IPUBOSUTH MaTPULbI K OIIK-1 — criocoGHOCTEIO 3azaunt 715 pyOe)KHOTO KOHTPOJIS,

FEIYCCOBCKOMy CTyIieH4aTOMY BUY; BBIUYMC/IATH OIIpeie/IMTe/IN MaTPUlLl U

npeacTaB/IATb aJ€KBATHYIO

3K3daM€HalJMOHHbIE BOIIPOCHI U




YmeHusa

HaXOAWTb 0OpaTHBIE MAaTPULIbI; OT/IMYATh JIMHEHbIe BEKTOPHBIE TPOCTPAaHCTBA
Y UX TIOATIPOCTPAHCTBA OT APYTHUX MHOXKECTB; BBITIOJHAT 3aMeHbl 0a31CoB;
CTPOUTH OTOOpa’KeHHsI MHOYKECTB; BBIUHUC/ISIT MaTPHLIbI IMHEMHBIX
oToOpa’keHUi 1 JIMHEMHbIX OI1epaTopoB; HAXOAUTh COOCTBEHHbIe Uuc/a U
COOCTBeHHBIE BEKTOPHBI JIMHEWHBIX OIePaToOpOB; MPUBOJUTE MATPHLIbI
JIMHEWHBIX OTTePaTOPOB K YKOPAAHOBOH (popMe; BLIUNC/ISTE CKaISIPHOe
TIpOY3Be/ieHre BEKTOPOB C KOBEKTOPAMH; HaXOJUTh CUTHATYPbI OMTMHEMHBIX
Y KBaZIpaTUUHbIX (POPM; HAXOAUTE [JJIUHBI BEKTOPOB U YIJIbI MKy HUMH B
MHOTOMEepHBIX eBK/IU/0BbIX IIPOCTPAaHCTBAX.

COBPeMEHHOMY YPOBHIO
3HaHWW HAYYHYIO KapTHUHY
MHpa Ha OCHOBe 3HaHUS
OCHOBHBIX I10/I0)KEHUH,
3aKOHOB Y METOZIOB
eCTeCTBEHHBIX HayK U
MaTeMaTHKH.

OusieTsl, paboTa B ay[JUTOPUN U Y
JIOCKU.

YMeTb: NpUMeHSTh MaTeMaTU4yeCKHi anrapar C/I0KeHUsI 1 YMHOKeHHUsI
MaTpuLl; TIPUBeZIeHHsI MaTPHL] K ['ayCCOBCKOMY CTyTIeHUaToOMy BUY;
BBIUMC/IEHUSI OTIpe/iesTiTesiel MaTpHL M 00paTHBIX MaTpHL]; 3aMeHbI 6a31COoB;
TIOCTPOEHUsI 0TOOpa’keHN MHOXKEeCTB; BBIUMC/IEHHMS] MaTPUL] TMHEHHbBIX
0TOOpaKeHHH ¥ JTMHEeHHBIX OTIePaTOPOB; HAXOXK/EHUsI COOCTBEHHBIX UUCET U
COOCTBEHHBIX BEKTOPOB JIMHEHHBIX OMIePaToOpPOB, PHUBE/IeHHST MaTpHL]
JIMHEeMHBIX OT1ePaTOPOB K YKOPJAHOBOM (opMe, BBIUMC/IEHUS CKaJISIPHOTO
TPOU3Be|eHNsI BEKTOPOB C KOBEKTOPaMH; HaXOKJeHHUsI CUTHATYPhI
OWIMHENHBIX U KBaJPaTUUHBIX (OPM; HaXOXK/I€HHUs! I/TMH BEKTOPOB U YTJIOB
Me)K/ly HUIMH B MHOTOMEPHBIX €BK/IH/[OBBIX ITPOCTPAHCTBAX.

OIIK-2 — cr1oco6HOCTELI0
BBISIB/IATE
€CTeCTBeHHOHAYUHYHO
CYIIHOCTB TIpo6/ieMm,
BO3HMKAIOIIUX B XO/e
ripodeccroHaIbHON

AedATe/IbHOCTH, TIPUBJIEKAThb AJ1A

WX peLleHust
COOTBETCTBYIOLIUN HU3UKO-
MaTeMaThueCKHM arrapar.

3agauu 7151 pybe>KHOTO KOHTPOJIS,
9K3aMeHal[OHHbIEe BOTIPOCHI U
OusieThl, paboTa B ayJUTOPUU U Y
TTOCKH.

3-1 STan

Bnagets
HaBbIKaMU

BrnageTb: criocoGHOCTBIO COeMHATL TEOPeTUYeCKHe 3HaHHUS C
NPaKTHYeCKUMY HaBbIKaMU TIPU PellieHnH yueOHO-TPeHUPOBOYHBIX 3a/1au U
[leMOHCTPUPOBATh Ha UX OCHOBE 3jIeMeHTbl HayuyHOH KapTUHbI MUpa.

OIIK-1 — criocoOHOCTBLIO
TIPe/ICTaB/ISATh aZIeKBATHYIO
COBPEMEHHOMY YPOBHIO
3HAHWN HAYYHYIO KapTHUHY
MHpa Ha OCHOBE 3HAHUS
OCHOBHBIX ITTOJTIOKEHUH,
3aKOHOB W METO/IOB
€CTEeCTBEHHBIX HayK U
MAaTeMaTUKHU.

3agauu 7151 pybe>KHOTO KOHTPOJIS,
9K3aMeHal[MOHHbIe BOTIPOCHI U
OusieTsl, paboTa B ay[JUTOPUN U Y
TTOCKH.

BrnazeTb: crlocoGHOCTBIO COEIMHATL TEOPeTUYeCKHe 3HaHHUS C
TIpaKTHYeCKUMU HaBbIKaMU TIPH PellieHnH yueOHO-TPeHNPOBOYHBIX 3a/1au U
[eMOHCTPUPOBaTh eCTeCTBEHHOHAYUYHYI0 CYLIHOCTb UCII0J/Ib3yeMbIX NPy

OIIK-2 — criocoOHOCTBIO
BBISABJISITD
€CTeCTBeHHOHAyUHYI0

3agauu 7151 pybe>KHOTO KOHTPOJIS,
9K3aMeHal[MOHHbIEe BOTIPOCHI U
OusieThl, paboTa B ayIUTOPHUU U Y
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3TOM MaTeMaTHUueCcKUX MeTOZOB.. CYLJHOCTb TIpO0JIeM,
BO3HMKAIOIINX B XO[€
rpodeccruoHaTbLHOM
JlesITeNTbHOCTH, TIPUB/IEKATh ISt
WX peIeHus
COOTBETCTBYIOLUH (PU3HKO-
MaremMaTHueCKHUH anmapar.

JTOCKH.

Bonpocsl 151 npoBeieHuUs IK3aMeHa

CucTembl IMHENHLIX ypaBHeHWin. MeTon lMaycca And UxX peweHus.

CucTembl /IMHEWHLIX ypaBHeHU. MeTon Kpamepa ANng UX peweHus.

OnpegenuTtenu KBajpaTHbIX MaTpul NpPoM3BOSILHOrO pa3mepa. CBoOiiCTBa onpegenvTtenei.
YMHOXeHne maTpuy. MoHATMe 06 obpaTHOW MaTpuue M Cnocobbl ee BbIUMCNEHUA.

JInHeiiHble BeKTOpHble MpocTpaHcTBa R
Ba3uncel. KoopanHaTbl BEKTOPOB.
MHOXecTBa M OTobpaxeHus.
NnHeiHble oTobGpaxeHus.
MaTpuua JIMHENHOrO OTOGpaxeHus.
JNlvHeliHble onepaTopbl.
MaTpuua nnHenHoro onepatopa.
Cob6CTBEHHbIE Unca U COOBCTBEHHbIE BEKTOPLI JIMHENHOrO onepartopa.
XopgaHoBa HopmanbHas ¢opma maTpuubl IMHEHOro onepartopa.
BeKTopbl 1 KOBEKTOP.I.

BunuHeiiHole U KBagpaTudHble Qopmbl. ®OpMyna BOCCTaHOBAEHUs. lpuBegeHne KBagpaTuU4yHOW GOpMbl K

KaHOHWYeCcKoMy Buay .
NMoNoXNTENbHO OnpeaenieHHble KBagpaTuyHble GOpMbl U €BKANAOBL MPOCTPAHCTBA.
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JK3aMeHaI[MOHHbIe OH/IeThI

OK3aMeHallMOHHbIe OWIETBI COCTOST W3 2 BOIIPOCOB, TIEPBLIM BOMPOC OEpPETCS W3 MEpBOM MOJIOBUHBI CITMCKa BOMPOCOB K 3kK3ameHy (1-8), BTopoi
BOTIPOC — W3 BTOPOM TMOJIOBUHBI CcTiMCKa (9-17). MicuepribiBarolyii ¥ BepHBIM OTBET Ha KaXK/[bIi BOIIPOC OlleHUBAeTCs B 15 Oasios.

Kpurepuu onenku (B 6a/1ax):
- 25-30 6a/I0B €C/M CTYZIEHT MPO/IEMOHCTPUPOBAJ BiazieHue 6onee 80% yueOHOrO MaTepuasa Mo AUCIIUTUIHHE.
- 17-24 6a/10B eC/iu CTYZIeHT NPOIeMOHCTPUPOBa BiazieHue ot 60% 10 6osee 79% yueOHOTro Marepuasa Mo AUCIUIIIHHE.

- 10-16 6a/1/10B eC/M CTYZIEHT MPOIEMOHCTPUPOBAJ BiazieHue oT 45% 110 6oee 59% yueGHOro Marepuara Mo JUCIUATUIAHE.
- 1-10 6an10B eC/v CTYAEHT NPOJIeMOHCTPUPOBAJ BiiaZieHre MeHee 45% yueOHOT0 MaTepuaria 1o JUCLUILIVHE.

OO6pas3el] 5K3aMeHaI[OHHBIX OM/IETOB Mpe/CTaB/eH B MPUIOKeHNH 4

3a/jauu /isi py0e;KHOro KOHTPOJIA.

HOuciprHa pa3buta Ha ABa Momysisi. [1o KakjoMy MOJY/TIO UMeeTCsl CBOM CIMCOK 3afiau [jisi CaMOCTOsITe/TbHOTO peliieHusi. [1o mepBomy monysio 34
3a/jauy, Mo BTopoMy MoAy/to 19 3azau. 3afauu JOCTAB/SIOTCS CTYAEHTY B peXXMe OHJIaliH uepe3 yHUBepCcUTeTCKUl cepsep WebWork

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

3a pyOeXKHBINM KOHTPOJIb CTYAEHT MOXKeT MoyyuuTh 0 30 6a/uioB, 1o 15 6a/mioB 3a Kakablii MoAy/b. [IpuMepsl 3a/au /ijisi pyOe)KHOTO KOHTPOJIS T10
ZIBYM MOZY/ISIM TIpe/JCTaB/ieHbl B IPUIOXKEHWH 3.

PaboTa B ayfUTOPHH U Y IOCKH.

PaboTa y JOCKM COCTOMT B BbIOODOUHOM pa300pe OT/AeNbHBbIX 3aJay, aHaJOTMUYHBIX TE€M, UTO CTYAEHThl TMOY4YalOT B PEXWMEe OHJIaH uepe3
yHUBepCcUTeTCKUM cepBep WebWork. PeliieHue 3a/jaui COMPOBOXKaeTcst 00CYKIeHHeM TeOpPHUU. 3a KaXX/[bIid MOAY/Ib CTYIE€HT BBIXOJUT K JOCKe KaK MUHUMYM
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http://webwork-okko.bashedu.ru/webwork2/

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

4.3. PeMTHHT-TUVIaH JUCIUILIMHBI.

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

5. Yue0OHo-MeToaMUecKoe U HH(OPMALMOHHOE 00ecreyeHHe AUCIMILTHHBI

5.1. IlepeueHb OCHOBHOM U IOTIO/THUTE/ILHOU yUeOHOH TUTepaTypbl, HEOOXOAMMOI /ISl 0CBOEHHS JUCIHIT/IUHBI
OcHoBHas MTEparypa:

1. [ITapumnos P. A. Kypc uHeiiHOH a/ireOpbl 1 MHOTOMEPHOM reoMeTpuu. ¥YuebHoe rocobwue. // PULL Baml'y, Yda, 1996, C. 146. ISBN 978-5-7477-0099-5

[DnekTpoHHbIH pecypc] — DneKTpoHHast Bepcus med. myonukaryu .— <URL:_https://elib.bashedu.ru/dl/local/Sharipov_Kurs linejnoj algebry up 1996.pdf>.
2. Tadigamak O. I, Cunosa E. B. AHanuTHUecKast reOMeTpUs M THHelHas ajiredpa. YuebHoe nocobue. / PULT baml'y, Ya, 2012, C. 96. [D1eKTpoHHBIN pecypc] —

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

Jlono/iHUTe/IbHAA IUTEpaTypa:

3. AxwmetBamueBa O. H., Axtamor A. M. Matrematuka. Y. 1: DneMeHTbI TuHeHHON anreOpbl U aHanuTHueckoi reometpuu. // PUL] Baml'y, Yda, 2010 —
OnekTpoH. Bepcus Tieu. myonmkaiuu. — <URL: https://elib.bashedu.ru/dl/read/AhmetvalievaAhtymovaMatematikalUch.pos.2010.pdf>.

3.1. Anekcanzpos, I1. C. Kypc aHanuTHueCcKoi reoMeTpyY U JIMHEMHOU anreOpsl [ NeKTPOHHBIN pecypc]: yueOHUK Ayt ¢u3.-mar. criell. By30B / I1. C. AjileKCaHZpOB .
— CII6. : JTaab, 2009 .— 512 c. : w1, — ISBN 978-5-8114-0908-2 .— <URL:http://e.lanbook.com/books/element.php?pll id=493>.

5.2. IlepeueHs pecypcoB HH(GOPMaLHOHHO-TeIEKOMMYHHKALMOHHOH ceTH «IHTepHeT»
4 MPOrpPaMMHOr0 o0ecreueHusi, He0OX0AMMBIX /I/Isi 0CBOEHUs JUCIUILUTHHBI

4. Yuusepcurerckuii cepeep WebWork Ha caiite Baml'y: http://webwork-okko.bashedu.ru/webwork?2/.
5. Illapwuros P. A. Kypc muHelHo# anreOpbl 1 MHOTOMepHO# reometpuu. OHmaiiH yueOHuK: <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. Marepua/ibHO-TeXHHYeCKasl 0a3a, Heo0XxouMasi I/Isl 0CyIeCTB/IeHUsI 00Pa30BaTe/IbHOI0 MPoLecca no AUCIUIUINHE

HaumeHoeaHue cneyuaau3upoB8aHHbIX

Buod 3ausmuii

HaumeHnoeaHue 060opydoeaHusi, npozpammHo20 obecneueHust

ayoumoputi, KabuHemoe, 1abopamoputi

1 2 3
Aynuropus 01, 02, 301 wim uHas Jlekyuu Hocka
ayJUTOpHsI 10 PACHMCAHUIO 3aHSITUN
Ipakmuueckue 3ausamus Hocka

Aynutopus 322, 318, 216 viu vHas

ayJUTOpHsI 10 PACHMCAHUIO 3aHSITUN

CamocmosimenbHas paboma

VHTepHeT, yHUBepcuTeTCKUi cepeep WebWork

bubnvoTeka, unTanbHbIE 3a/1bI
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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
O61ast TpygoeMkocThb aucturnivHbl (3ET / yacoB) 3/108
YueOHBIX YaCOB HAa KOHTAKTHYIO pabOTy C Mpero/jaBaresieM: 37,2
JIeKIUH 18
TpaKkThye CKUX/ CeMUHAPCKUX 18
n1abopaToOpHBIX 0
Ipyrux (TpynroBasi, ”HAVNBUAYa/TbHast KOHCY/IBTALMSI K UHbIE BU/IbI
yueOHOU JiesTesTbHOCTH, TIpeyCMaTpHUBaroLye paboty o0yuaromumxcs
C TIperofiaBaTesieM) 1,2
YueOHBIX YaCOB Ha CAMOCTOSITe/TbHYIO paboty obyyatonuxcs (CP) 36
YueOHbIX UaCOB Ha MOATOTOBKY K
sK3aMeHy/3auety/nuddepeniipoaHHomy 3auety (KoHTposib) 34,8

dopMa KOHTPOJIA:

3K3aMeH 2 cemMecCTp
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@dopma usyueHus1 MaTepyasos:

OcHoBHasa u

®dopma Tekyl11ero

KOHTDOJIS
JIEKI[UH, TIPAKTUYEeCKUe 3aHITUS, JIOTIOJTHUTE/TbHAsT
3azaHust 1o yCIIeBaeMOCTH
CeMUHapCKye 3aHATHS, JIUTeparypa, .
CaMOCTOSATeTbHOM (KOJLTOKBUYMBI,
Ne naboparopHble paboThl, pexkoMeHyemast
Tema u comepskaHue paborTe CTyzeHTOB KOHTDOJIbHBIE PaboTHhl,
/o camocTosiTeNlbHas pabora u cTygeHTaM (HoMepa U3
KOMITbIOTEPHBIE TeCThI
TPY[0eMKOCTb (B Yacax) CTTHCKA)
U T.IL.)
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 4 4, mepBoe 3a/jaHre

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 10
WebWork,
3agaud 1-8 u3 uncia
3a71au A1t pyOeXkKHOTOo
KOHTPOJISI
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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/jaHre
OHJIalH 10
WebWork,

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

OrieHka paboThI B
ayJIUTOPUN U Y JOCKU
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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 3ajlaHre
OHJIAlH 10
WebWork,

3afaum 17-24 wu3
yucsa 3ajau AJst
pPyOeXKHOTO KOHTPOJISA

OrjeHka paboThI B
ayTUTOPHHU 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, mepBoe 3a/jaHre
OHJIAMH TI0
WebWork,

3afaum 25-34 u3
yuc/a 3afad Jjist
pPyOEXKHOTO KOHTPOJIS

OrieHka 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. COOCTBEHHBIE UMC/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/aHue
OHJIaH 10
WebWork,

3aziauu 1-4 U3 umucia
3aza4 A7ist pyOexxKHOTo
KOHTPOJISA

OrnieHka 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/aHue
OHJIaliH TI0
WebWork,

3aZiauM 5-8 u3 uncria
3a71a4 A71st pyOexxKHOTOo
KOHTPOJISI

OrieHka paboThI B
ay[JUTOPUU U Y JOCKH

19




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
OHJIAMH TI0
WebWork,

3agaum 9-12 u3 umncia
3a71a4 717151 pyOeXkKHOTOo
KOHTPO/IA

OrieHka paboThI B
ay[JUTOPUU 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 4 1-3,5 4, BTOpOE 3a/laHue OrjeHka paboThI B
CKassIpHOTO TIpOM3Be/ieHus1. EBK/IN0BbI OHJIalH 10 ayJUTOPYH U Y 10CKH
npocTpaHcTBa. HepaBeHCTBO TpeyrosnsHuKa U WebWork,

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

[NoHdATHe AMMHBI BEKTOPA U yI7Ia MeXIy yucsa 3agad Jjis

BeKkTOpamu. MartpuTiia ['pamMa U ee ieTepMUHAHT. pyOEXKHOTO KOHTPOJISt

Teopema 0 [0TI0JITHEHUU OPTOHOPMHPOBAHHOIO 2 2 4 4, BTOpOE 3a/aHue

6a3suca 13 MoAnpoCTpaHCTBa [0 OHJIaliH 10

OPTOHOPMHMPOBAHHOTO 0a3uca BO BCEM WebWork,

npoctpaHcTBe. KBagparuuHbie GopMel B 3agaun 17-19 u3

eBK/IMJ0BOM NpocTpaHcTBe. OrpaHUueHHOCTh yucaa 3ajad Asist

KBaZlpaTUYHBIX (POPM B KOHEUHOMEPHBIX py0e)KHOT0 KOHTPOJIS

eBKJIU/IOBBIX [IPOCTPAaHCTBAX U UX HOPMBI.

JKCTpeMasibHble BEKTOPBI U JUaroHaIn3alys

KBaZlpaTU4HOH (hOpMbI B OPTOHOPMUPOBaHHOM

0azuce. [lnaroHanu3aunus mapsl Gopm, ofHa U3

KOTOPBIX MOJOXKUATENIBHO OMNpe/iesieHa.

Bcero uacos: 18 18 36

[MogroroBKa K sk3aMeHy (KOHTpOJIb) 0 0 34,8

I'pyninoBast KOHCy/bTaLMs Npej; 5K3ameHoM 1,2

Bcero uacos: 18 18 70,8 3K3aMeH
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Peiirunr-nnan guciymnyas! Beicinas anre6pa

IIpunoxenue 2

HarpaBnenue nogrorosku:_11.03.04 D1eKTpOHMKA ¥ HAHO3/IEKTDOHUKA
Kypc _mepBblif __, ceMecCTp_ IepBbI (0CEHHUI)

Buzpl yueGHoM
JiesITeIbHOCTH CTYZEHTOB

Bbasnn 3a
KOHKpDeTHOe
3aj/jlaHue

Yucno
3a/laHul
B MOJy/1e

Bannwl

MuuuManbHbIM | MakcuMaibHbIN

Mopyas 1

TekyIuii KOHTPOJIb

1. Pabora y 10CKH U
B ayJIUTOPUH

Py0e)XHbIN KOHTPOJIb

1. Perenue 3azau
OHJIaMH U3 MepBOro
3aaHuss WebWork

0,44

34

Moayab 2

Tekylui KOHTPOJIb

1. Pabota y mocku u
B ayJINTOPHU

Py06e)xHBIH KOHTPOJIb

1. Peenue 3aau
OHJIaViH U3 BTOPOTO
3aianust WebWork

0,79

19

IoompurenbHbIE OATBI

CornacHO MoJIOKeHUIO

0 MOZAY/IbHO PEMTUHTOBOM CUCTEME

0 10

ITocemaemMocThb (0a/1/1b1 BBIYUTAOTCS U3 001eH

CyMMbI HaOpaHHBIX 0a/1710B)

[ToceleHre TEKLIMOHHBIX 3aHSITUN

0 -6

ITocenieHre ceMMHAPCKUX 3aHITUN

0 -10

M TOroBbI KOHTPO/Ib

1. DOx3ameH

15

0 30
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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

Oo0pas3ern 3K3aMeHalMOHHBIX OW/IeTOB

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

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

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

2. BeKTOpBI H KOBEKTOPHL

[Ipenoasarenn / Wapunos P. A. /

3as. kadepoit / XabuOymwmn B. H. /
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