degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: MarpuyuHble ¥ TEH30PHBIE BBIYUCIICHUS
10 HANPABJICHHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA
npo¢uib NOArOTOBKHU: [IpuknagHas MateMaTuka 1 HHGOpMaTHKa

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
kadeapa nmpodiem nepenadu HHGOPMAIMK U aHATTN3a TaHHBIX

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: A.H. CoboneBckuid, A-p $Hu3.-Mar. HayK, 3aBeAyIOUINH Kadeapoii

[Iporpamma obcyxneHa Ha 3acefjannd kKadeapsl npobieM nepenaadn HHPopMaIuu u aHanmza ganaeix 02.04.2024



AHHOTANMA

Omnepanuy ¢ MarpuiaMd M WX MHOTOMEPHBIMH aHAJIOTaMH, TEH30paMH, JIeKaT B OCHOBE MHOTHX
COBPEMEHHBIX NMPHJIOKeHHH. Hampumep, OHU HCHONB3YIOTCS B KaueCTBE BECOB B HEHPOCETEBBIX MOJACISX,
BCTPEYAIOTCS B PEKOMEH/ATENBHBIX CUCTEMaX, a TAaKKe JIe)KaT B OCHOBE KIIIOUEBBIX OIEpalii 00pabOTKH
CHTHAJIOB U n300paxkeHUid. B 3TOM Kypce Mbl 00CyIuM pesieBaHTHBIC ISl ATUX MPHIOKEHHN KIIACCUYECKUE U
COBPEMEHHBIE PE3yJIbTaThl MATPUYHOTO aHAIN3a M BEIYUCIUTEIBHOM JIMHEHHON anreOpsl, a TakKe OrOBOPUM
00 1x 0000IIeHUN Ha MHOTOMEPHBIH CcIyyail.

1. leau u 3apauun

eap AUCUMNIMHBI
- 1aTh CTYJCHTaM YIJIyOJICHHBIC 3HAHMSI 110 TPUKIIATHOW JTUHEWHON U MYJIBTHIIMHEWHON anreope.

33)13‘11/[ JAUCHUIIINHBI
- OCBOCHHC OCHOBHBIX MATPUYHBIX U TCH30PHBIX pa3H0)KCHI/II71,
- OCBOCHHC aJITOPUTMOB UX BbIYUCIICHU,

- 3HaKOMCTBO C OCHOBHBIMH OHMONMOTEKaMH BBIYMCIMTEIFHONW JIMHEHHOH W MYJIBTHIIMHEHHON
anreOpsbl.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI

OIIK-3 Cnioco6eH BbIOMpaTh u (MIIN) PELICHUS

paspabarbiBaTh MoaAX0ab! K pemeHuio TunoBbix |OITK-3.2 Crnocoben pa3pabarbiBaTh U MOACPHU3HUPOBATH

Y HOBBIX 337124 B 001acTH HHQOPMATUKH U MPOrpaMMHOE u anmaparHoe obecrnieueHue

BBIUMCIIUTEIEHON TEXHUKHU, YUUTHIBAS WH(POPMAIIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

0COOCHHOCTH U OTPAHUYCHHUS PA3IMYHbBIX OIIK-3.7 CnocobeH  pa3pabarbiBaTh  OpPUTHHAIBHEIC

METONOB PEIICHUA QITOPUTMBI U TPOrpaMMHBIE CPEACTBA, B TOM 4YHCIE C
KCITIOJIb30BaHUEM COBpPEMEHHBIX WHTEIUICKTyalbHBIX

TGXHOJ'IOFI/II\/’I, JJI pCHICHUA HpO(l)CCCI/IOHaJ'ILHLIX 3aaa4

[IK-3.1 3HaeT OCHOBHI BEJCHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

IIK-3 Bnaneer HaBbIKaMH y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOICHUAMH U
JOKJIaJJaMU YCTHOTO, MIUCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI M0 TEME HAy4HOU
pabotbl

MH()OPMAIIMOHHBIX CETSIX) XapakTepa,
MPECTaBICHHS MAaTePHaIOB COOCTBEHHBIX
HUCCIEeN0BAaHUN

[IK-3.3 MMeeT mpakTHYECKUH OMNBIT Y4acTHsl B Hay4HBIX
CTyA€HYECKHX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B objactu
MH(OPMAIMOHHBIX TEXHOJIOTHl

[MK-1.1 3HaeT OPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluH; BIIAJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOinukanuii,  pedepatoB  u
oubnuorpadguil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHHIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

IIK-1 I'oTOB K BKIIIOUEHHIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH

MIPOBOAMTH IOJT HAYYHBIM PYKOBOACTBOM
JIOKaJIbHBIC UCCJIEIOBaHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOM
o0mactu mpodeccruoHaIbHON NesTENBHOCTH

[IK-1.2 YMmeer pemars Hay4dHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMHU MOAETEH
IPOrpaMMHOTO 00ecnedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPaHHONW METOIUKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIEHUA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANIBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)




B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATE:
— (OPMYJUPOBKH OCHOBHBIX MATPUYHBIX M TEH30PHBIX pA3JIOKEHUH M CBA3aHHBIX C HUMHU
MaTeMaTHYECKUX 0OBEKTOB;
— (OPMYJTUPOBKH H JIOKA3ATEIbCTBA TCOPEM CYIIICCTBOBAHUS U STUHCTBECHHOCTH PA3JIOKCHHUN;

YMETh:

— YHUCIICHHO PeIlaTh 3a7[a4i BRIYUCIIUTEILHOW TUHEHHON U MYJIBTUIIMHEHHOHN alreOphr;
BJIAJETh:
— HaABBIKAMM MO KUCTIOIb30BAHUIO U3YUEHHBIX HHCTPYMEHTBI B KOHKPETHBIX MPUIOKCHUSIX.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OCHOBBI MATPUYHOTO aHAIH3A 5 10
2 ManopaHroBas annpoKCUMaIs MaTpHUL] 5 10
3 NHCcTpyMeEHTHI BBIYHCITUTENBHON 5 10
MYJIBTHIMHEHHON anreOphl
4 Kraccudeckre TeH30pHBIE pa3oKeHHUs 5 10
5 PaznoxeHue TeH3opHOro moesga U 5 10
uepapxuueckoro Takkepa
6 TeHn3opHbie ceTH 5 10
Hroro yacos 30 60
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.e.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. OCHOBBI MATPUYHOTO aHAIN3A

MarpuuHble HOPMBbI, YHHUTAapHblE€ MaTpUll U YHUTapHas HWHBapTHOCThb, paszinoxeHue lllypa,
HopMmaneHble Matpuisl, SVD, CUR pasnoxenue, mncesgooOparHsle Marpuibl, QR pasznoxenwue,
OoTpakeHHs1 XaycxoJiaepa 1 BpaiieHus 1 usexca.

2. MaJiopaHroBast alilpoOKCUMALUs MaTpPHULL

Teopema Okkapra-flHra JUisi YHUTapHO-WHBAapHAHTHBIX HOPM, CcTemeHHOW Metonq u  ALS,
PaHIOMHU3UPOBAHHBIN OAXO/, 3HAKOMCTBO C PUMaHOBON ONTHMH3ALHUECH.

3. lHCTpYMEHTBI BBIYUCIUTEIBHON MYJIBTHIMHEHHON ainreopsl

KpoHekepoBo U T€H30pHOE IIPOU3BEAEHUS, UX CBOMCTBA, BEKTOPU3aLUs U MaTpPULIM3ALIUs TEH30pPOB,
¢yHkuuu reshape u transpose, yMHOXXEHHE MaTpULBl MO K- Mone TeH30pa, TEH30pHBIE HOPMBI,
CUHTYJISIpHBIE Yrciia TeH3opa. Meron HOPM.




4. Knnaccuueckue TeH30pHBIE Pa3IoKEeHUs

Kanonnyeckoe pasjiokeHHEe, HEYCTOMUYMBOCTb €r0 BBIUMCICHHUS, CBA3b C OWIMHEHHBIMHU
QITOPUTMAMHM, QJITOPUTMBI MaTpuyHOro yMmHokeHus. Pasnoxenne Takkepa, Teopema o
mynbsTHiinHEHOM panre, HOSVD pasnoxenne 1 HOSVD anroputwm.

5. Pa3noxxeHne TEH30pHOTO MOE3/1a U uepapxudyeckoro Takkepa

Paznoxenue tenzopHoro noe3na (TT), TT-panru, TT-SVD anroput™m, TeH30pH3aIusi Oneparopos,
ckarne HeHpoHHBIX ceteil. JleBas u mpaBas oproroHanmuzanua TT-pazmokeHus. AJITOPUTMBI
HaxoxaeHus: TT-pasnoxenus (ALS, pumanoBa ontumusanus). bubnuorexku B Python ms pabotst ¢
TT-paznoxenunem. Pasnoxenue nepapxunueckoro Takkepa, ero cBasb ¢ TT-pasnoxeHueM.

6. TeHsopHbIE cEeTH

3anuce TEH30PHBIX PA3JIOKEHUH 4epe3 TeH30PHbIC AuarpamMmbl. Pas3iioskeHus TEH30pHOrO KOJbla,
tenszopHas cetb PEPS. MERA wu monstue o auzenranmiepax. IlakeTel mporpamMm uis paboThl C
TEH30PHBIMU CETSIMU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0AMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Kparkuii kypc unciensoro ananusa [Texcr] /E. E. TeipToiminukoB, [yue6. mocobue s By30B]. -M,
BUHUTH, 1994

2. Meto/ipl BEIUUCIICHUH | UnCeHHbIN aHamn3. MeTobl pelieHus 3a/1a4 MaTeMaTHIeCcKol GU3NKu
[Tekcr] / U. W. Jlamxo, B. JI. Makapos, A. A. CkopoOorarsko - KuesBumia mikona,1977

3. Yucnennsie Metoasl [Teker] : B 2 kH. : yueObnuk yis By3oB / H. H. Kanutkun, E. A. Anprimaa .— M.
: Akagemus, 2013 .— (YuuBepcuterckuii yueOnuk. [lpuknaanas maremarnka u nHpopMaruka) .—
Ku. 1 : Yucnennsiit ananus. - 2013. - 304 c.

JomnonHurenbHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://scitation.aip.org/
http://www.sciencemag.org/
JKypHassl 1o MaTeMaTnYeCKOMY MOJACTHUPOBAHUIO

(Marematuueckoe mojenupoanne, KBantoBas anexrponuka , XKTO, [Tucema B JKTD, Physica Status
Solidi b, Physical Review B u ap.),

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Her.

9. MeToauyeckue yKazaHus AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



CryneHT, M3y4arollui JTUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJTYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— MOATOTOBKY JIOKJIAZIOB U BBICTYIUICHWH HA TEMY JOMAILIHHUX 3aJaHuH.

[lokazarenem BiajeHHUs MaTEpUaIOM CIY)KUT yMeHHE Oe3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYIbTalUsAMH
MIpenoAaBaTesio.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa npobiem nepenadu HHGOPMaLMK U aHATTU3A TaHHBIX
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

Pa3paborunk: A .H. CoboneBckuii, n-p pus.-mar. HayK, 3aBeAyOMUN Kadeapoi



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocoGeH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YUUTHIBas
0COOCHHOCTHU M OIPaHUYCHUS PA3TUIHBIX
METOJIOB PeIICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH pa3pabaTbiBaTh U MOJECPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-3.7 CnocobeHn  pa3pabarbiBaTh  OpPUTHUHAIBHEIC
QITOPUTMBI M TIPOTPaMMHBIE CPEICTBA, B TOM 4YHCIE C
UCIIOJIb30BaHHEM COBPEMEHHBIX MHTEIUICKTYaIbHBIX
TEXHOJIOTHH, JJIsl peleHus MPO(ECCHOHATIBHBIX 3a1a4

I1IK-3 Bnazneer HaBbIKaMH y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOIECHUAMH U
JOKJIaJIaMU YCTHOTO, MIUCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakTepa,
MPECTaBICHNS MaTePHAJIOB COOCTBEHHBIX
HCCIeI0BaHUI

[IK-3.1 3HaeT OCHOBHI BEJCHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

IMK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIIPOCHI M0 TEME HAy4HOU
pabotbl

[IK-3.3 MMeeT mpakTHYECKUH OMBIT Y4acTHsl B Hay4HBIX
CTyA€HYECKHX KOH(EpeHUUAX, OYHBIX, BUPTYAJIbHbIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B objactu
MH()OPMAIMOHHBIX TEXHOJIOTHil

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacTy Mpo(heCCUOHATBHOMN IEATEILHOCTH

[MK-1.1 3HaeT OPUHIUNBI MMOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamW3a TIIOJMyYEHHOTO MaTepHalia,
CIIOCOOBI apryMEHTAlluy; BIaJEeT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOinukanuii,  pedepatoB  u
oubnuorpadguil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHHIMA
Ha PYCCKOM M aHIJIMHCKOM SI3BIKE

[IK-1.2 YMmeer pemars Hay4dHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHnedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHMA H
HAy4YHOW apryMeHTalUy MpH aHaiu3e OObeKTa HAyYHOU U
npo¢ecCHOHANIBHON eI TeNbHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare n3yueHus AUCHMIUIMHBI « MaTpU4Hble M TEH30PHBIE BBIYUCICHHUSD 00yYarOUMiCs TOIDKEH:

3HATb:

- (bOpMy.]'II/IpOBKI/I OCHOBHBIX MAaTpPUYHBIX HW TCH30PHBIX paSJ’IO)KeHI/II\/’I n CBA3aHHBIX C HHMH

MaTeMaTHYECKUX 00OBEKTOB;

- (bOpMy.]'II/IpOBKI/I " 10Ka3aTeJIbCTBA TCOPEM CYILICCTBOBAHUA U CAMHCTBCHHOCTHU pa3J'IO)KGHHI>i;

yMeTh:

— YHUCIICHHO PeIllaTh 337[a4i BRIYUCIIUTEILHOW TUHEHHON U MYJIBTUIIMHEHHOHN areOphr;

BJIaJd€Th:

— HaBbIKaMU IO UCIIOJIb30BAHUTO U3YUCHHBIX HHCTPYMCHTBI B KOHKPCTHBIX NPUJIOKCHUAX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. TlonsiTue TeH3opa.

2. Bekrop.

3. KoMIIOHEHTHI BEKTOpA.

4. Marpu4uHO€E NpeACTaBICHNUE.

5. Ilepexon k IpyruM KOOpAUHATAM.




6. JInnHa BeKTOpa B MPSIMOYTOJIBHBIX KOOPAWHATAX.
7. Cxamnsp.

8. CkangpHoe Npou3BeACHHE.

9. JlnnHa BeKTOpa B MPOU3BOJIBHBIX KOOPAWHATAX.
10. J{mst gero 310 HY>KHO?

4. lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

MarpuuHble HOPMBI: OllepaTOpHbIe HOpMBI, HOpMa DpodeHnyca.
YHUTapHBIE MaTPULIBI U YHUTAPHAS HHBAPTHOCTD.

Pasnoxenue Ilypa, ero cymecTBoBaHue U €IUHCTBEHHOCTD.
HopmaibHbie MaTpuipl 1 UX JUArOHAIU3YeMOCTb.

SVD paznoxxeHue, BUAbI 3aKCH.

QR paznoxenue, oTpaxeHus Xaycxoyjepa 1 BpaiieHus [ uBenca.
Teopema Dxkapra-SHra s yHUTapHO-UHBAPUAHTHBIX HOPM.
Crenennoit meton u ALS.

0PN LR

. PaHnOMH3MpOBaHHBIC AITOPUTMBI JUISI MAJIOPAHTOBOTO MPHOIKEHHUS, BEPOSTHOCTHBIC OLCHKH Ha
OIMOKY PUOIVKEHHUS.

10. IlonsTMe O MeTOAax pUMAHOBOM ONTHUMM3ALMM, PUMAHOB TpPAaJUEHT M peTpakuus i
MHOTo00pasus MaTpull (PUKCUPOBAHHOTO PaHra, HakeT pymanopt.

11. KpoHEekepoBO U TEH30pHOE TPOU3BEACHHUSI, UX CBONCTBA.

12. KpoHekepoBO MPOU3BENECHNE MAaTPUYHBIX Pa3JIOKEHUH.

13. Bekropuzauus 1 MaTpuLu3anus TEH30poB, PpyHKIMH reshape u transpose.

14. ®opmyia BEKTOpH3aLK IPOU3BEACHHUS.

15. TenzopHble HOpPMBI: BTOpast HOpMa 1 Hopma PpobeHuyca.

16. CuHrynspHbIe YnCiIa TeH30pa.

17. CrenenHoii meron aist TeH3opoB (HOPM).

18. KanoHMuY€eCKOE TEH30pPHOE Pa3I0KEHHUE.

19. He3aMKHYTOCTh MHOXECTBA TEH30POB PaHIa, HE MPEBBIIIAIOIIETO 3a1aHHOTO.

20. 3amnuce OWJIMHEHHOr0 airopurMa ¢ TIOMOIIBI0 KAaHOHHYECKOTO pa3joKEHHUs, MaTpUuHOe
yMHOkeHue U anroputM LlITpaccena.

21. Paznoxenue Takkepa, popMysbl €ro BEKTOPU3AIMHA U MATPUIIA3AIUH.
22. Teopema 0 MyJIBTHIIMHEHHOM paHTe TEH30pA.
23. HOSVD paznoxenne 1 HOSVD anroputm.

24. Paznoxenne tenzopHoro mnoeszna (TT), TT-panru TeH3opa, JeBas W MpaBas OPTOrOHAIU3AIUH
Ppa3IoKeHHs.

25. TT-SVD anropurm.

26. TeH3opu3anus ONepaTopoB, CKATHE HEHPOHHBIX CETEM.

27. Anroputmbl Haxoxaenus TT-pasnoxenust (ALS, pumMaHoBa onTUMU3aLMs).

28. Paznoxkenue nepapxudyeckoro Takkepa, ero cBsa3b ¢ TT-paznoxenuem.

29. 3anuch TEH30pPHBIX pa3jIOKEHUI uepe3 TeH30pHble AuarpaMMmbl. OIEHKa HAa pPaHTH MaTpHI
pa3BepTOK, IPEUMYILECTBA U HEOCTAaTKU HAJIMYMSI LIUKJIOB B TEH30PHBIX CETSX.

30. PaznoxeHust TEeH30pHOTO KOJbIIA, paznoxeHue PEPS.

31. Tenzopuas cetb MERA u noHsiTHe 0 AM3EHTaHIIEpax.

Kpurepun onennBanus

Onenka otnuuHo (10) BbICTaBIsIeTCsS CTYAEHTY, TOKa3aBIleMy BCECTOPOHHHE, CHCTEMaTH3NPOBAaHHbIE,
IyOOKHe 3HaHHUs Y4eOHON MporpaMMbl TMCIHUILIMHEI, POSBIISIIOIIEMY HHTEpeC K JaHHOH NMpeIMeTHON
obnacTy, IPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH MPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPaBUIBHOE 000CHOBAHNE IPUHSATHIX PEILICHHA.

Ouenka omnyHO (9) BBICTaBISETCS CTYIACHTY, IOKa3aBIIEMY BCECTOPOHHHUE, CUCTEMAaTU3UPOBAHHbIC,
IyOOKHe 3HaHUS yu4eOHOM MporpaMMBbl TMCHUILIMHBI 1 YMEHUE YBEPCHHO NPUMEHSTh UX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.



Onenka oTIMYHO (8) BBICTABIAETCS CTYACHTY, IOKAa3aBIIEMy CUCTEMaTH3UPOBaHHbIC, ITyOOKME 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHATh MX Ha MPAKTHKE MPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.

Onenka xopomo (7) BBICTaBISIETCS CTYIEHTY, €CIM OH TBEpAO 3HAeT MaTrepuaj, TPaMOTHO U TIO
CYLIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTH IOJy4YCHHbIE 3HAHWS HA NPAKTUKE, HO HEJOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYEHHBIC PE3YIIBTAThI.

OI_IGHKa XOopouro (6) BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpuall, 'paMOTHO U II0
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD MTOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Onenka xopoio (5) BBICTaBJIAETCS CTYAEHTY, €CJIM OH B OCHOBHOM 3HAeT Marepual, I'paMOTHO H IO
CYILECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAaHNS Ha MPAKTHKE, HO JOIYCKAEeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHNHU IIPOrPaMMHOI0 Marepuasa, HO NP 3TOM
OH OCBOMJI OCHOBHBIE pa3lienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE ISl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
pPa3po3HEHHBIA XapakTep 3HaHWU, AOMycKaroulemy omuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3JesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU LTS ajbHEUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEYJIOBIETBOPUTENBHO (2) BBICTABISIETCS CTYJACHTY, KOTOPBI HE 3HaeT OouiblIed 4acTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33]1a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTaBIIETCS CTYOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYECKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHmpoBaHHbIN 3a4€T MPOBOAUTCS B YCTHOH Qopme.

[Tpu npoBenennn yctHOTo A (HepeHIMPOBaHHOTO 3a4éTa 00yJaromemycs nmpeaoctapisercs 30 MUHYT
Ha MOATOTOBKY.

Bo Bpemss mpoBeaeHuss auddepeHIMpPOBAaHHOTO 3a4éra OOydaroluecss MOTYT IOJIb30BarThCs
POrpaMMOl TUCHIUIUTUHEL, @ TAKXKE CIIPABOYHOMN JIUTEPATYPOid, BBIYUCIUTEILHON TEXHUKOW U ITPOY.



