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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: MammnHoe o0yueHue 11st GU3NKoB
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

Kypc: 4
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
7 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

8 (Becennnii) - uddeperurpoBanHblii 3aueT

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
Bcero gacos: 180, Bcero 3au. en.: 4
[Iporpammy cocTaBuiu:

A.E. YcrioxkanuH, KaHJl. Qu3.-Mar. HayK
M.U. I'ymwuH, KaHa. u3s.-MaT. HayK

[Iporpamma obcyxneHa Ha 3acefqannn Ou3Tex-Kiacrepa akaJeMHuecKol 1 HayqHo# kapeepbl 16.04.2021



AHHOTANMA

Texnomnorun wuckycctBeHHoro wunteiviekra (UMW) - ommuHbl npuMmep MEXIUCUMIUIMHAPHON ob0nactu
uccienoBaHui. MBI co3epliaeM ero ycnex B paclno3HaBaHWU W300pakeHHH, T0J0ca U yIPaBIeHUH pOOOTaMH.
OpHako OHM JajeKd OT BOJIIEOCTBA M B 3HAYUTEIHHOW CTENEHM OCHOBAaHBI Ha IMOAXOAAaX MAIIWHHOTO
obyuenus (ML), koTopoe B 3HAYNTEIBHOI CTEIIEHH OMHUPAETCs HA MOJAXOMABbl K aHAIN3Yy AAaHHBIX, CTaTUCTHUKY,
KOMITBIOTEPHOE MOJCIHPOBAHUE, METOIbl ONTHUMH3ALMU M OCOOBbIM 00pa3 MBIIUICHHUS, BKIIOYAIOIINN
IBPHUCTUKY OOyUCHHUSI U 3]]paBblii HAYYHBIH cMbICT. UTOOBI OIICHUTH MEXKIUCIUIUTMHAPHOCTH, ML, HeoOxoammo
MO3HAKOMHUTHCSL C 3TUMH ILiKonaMu. He Oyzer OomblivM IMpeyBelMYEHHWEM CKa3aTh, YTO HCKYCCTBEHHBIN
UHTEJUIEKT - 3TO COBPEMEHHBIN [10JX0 K IOCTPOECHUIO JIyUIllel KapTUHBI MUpa.

B sTOM Kypce OyayT ocBelIeHbI HIIeH, TTOXO/bI, pa3paboTKH U METOJIbI, KOTOPBIE CBS3BIBAIOT COBpeMeHHbIN 1
¢ ero mpenamectBeHHUKaMu. C 0coObIM BHHMAHHMEM MBI COCPEJOTOYMMCS Ha METOJaX ONTHMHU3ALUH,
JeKalMX B OCHOBE IOJABISIOIIETO0 OOJIBIIMHCTBA METOOB HCKYCCTBEHHOTO HHTEIUICKTa, PAacCMOTPHM
KJIACCHYECKUH MPUMEP OLIEHKH COCTOSHUS KBAHTOBOW CHCTEMBI, IPEACTABICHHON KyOUTOM.

JlaHHBI Kypc TO3HAKOMUT Bac C OCHOBHBIMHM HAIIPAaBICHHAMU W aJITOPUTMAMH MAaLIMHHOTO OOydYeHWUs,
MPUMEHSIONIMMHUCS B COBPEMEHHBIX HCCIEJOBAHMAX B PA3IMUYHBIX OONACTSIX HAayKu M OM3HEca: IIyOoKoe
oOy4eHue, CBepTOYHbIC HEHPOHHBIE CETH, KOMIIBIOTEPHOE 3PEHHE, BPEMEHHBIE Psi/Ibl, TeHEpaTUBHBIC MOJIEIH,
aBTOKOJMPOBIINKH, HeHpoauddyps! 1 METOIB! ONTUMHU3ALINH.

JlexnioHHBIE 3aHATHS IPOBOAATCS B HHTEPAKTUBHOM PEXUME BUIEO-TPAHCIISAIUI.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

Ilenpro OCBOEHMS AMCLUIIMHBL SBIAIOTCS (OPMUPOBAHUE y CTYJCHTOB TEOPETHYECKHX 3HAHMH M
MPAaKTUYECKUX HABBIKOB IO OCHOBaM  MAIIMHHOTO  OOy4YeHHs, OBJaJEHUE CTyACHTaMHU
MHCTPYMEHTAapHeM, MOJIEISIMU M METOlaMH MAIIMHHOTO OOy4eHus, a Takke NMpUOOpeTeHHEe HaBBIKOB
ucciieAoBaress NaHHbIX. JlaHHBIA Kypc CTpEMHUTCS OXBaTuUTh Kak 0a30Bble Tak M OoJjiee MPOABUHYTHIE
KOHLIEIIINHY, & TAaKXKe [IOMOYb ITOHSTH 3paBblii CMBICI, JIEKAIIUNA B OCHOBE CTOJIb IOMYJISPHBIX B HAIllU
JTHU TEXHOJIOTUH HCKYyCCTBEHHOTO WHTEJUIEKTa. OPHEHTHPYSACh HA MEXIMCHHUILIMHAPHBIA MOIAXOA K
3TUM METOJaM IIPOJEMOHCTPUPOBaTh €ro , HauMHAas C MOJAEIEH MBIIIIEHHUS, KOTOpble YYEHbIE
pacmIMpWiIM Ha NPOTSHKEHUM BEKOB, 10 MOAXOAOB K ONTHMH3ALMU M K IMPAKTUIECKOMY MpPHUMEPY
aHajlu3a KBaHTOBBIX CHUCTEM. I[lO3HAKOMHUTb C OCHOBHBIMHM HANpaBACHUSIMM M aJITOPUTMaMU
MAaIIMHHOTO OOy4eHus: TIyOoKoe oOydeHue, CBEPTOYHbIE HEHPOHHBIE CETH, KOMIIBIOTEPHOE 3pEHHE,
BpPEMEHHBIC PAbl, TeHEPaTUBHBIC MOJEIH, aBTOKOIUPOBIIUKY, HEHPOau(epeHIInaIbHbIe YPaBHEHHUS 1
METOJbI ONTHUMH3ALUH.

33]13‘[]([ JAUCHUIIINHBI

ITo3HakoMHTH CTYACHTOB C MCTOJaMH U 3aJladyaMM MAIIWHHOIO OGy‘IeHI/IH U HAY4YUTb HNPUMCHATH
IMOJIYUCHHBIC 3HAHHUS B GYZ[YIHI/IX HUCCICAOBAHUAX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIICHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSL BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491




YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBATh U PEAIN30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CnocobGeH  MIaHUpPOBaTh  CaMOCTOSITEILHYIO
NeSITeIbHOCTE B PEIICHHH NPOQEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAIM3y HPOAETIaHHYI0 pabory;
HAXOJUTh U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTATbHbBIC 3HAHUS, MIOJTyUCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CTpOUTb MareMaTH4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VI )
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brnageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMAalKU NPU PElICHUH
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYyUYEHUs], XpPaHEHUs U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIuu

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
X0JIe HayYHO-HCCIE0BATENLCKON paOOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOYCHMS )

[IK-2.1 Bnaneer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJM3a Hay4YHbIX JTaHHBIX

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1IK-4.1 3HaeTr yncieHHbIC TOPSIKA BEJINYHH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaroNInecs JOKHBI

3HATb.

KIIIOYCBBIC IIOHATHA, LCIM M 3aJa4y HCIIOJIb30BaHHA MAIIMHHOI'O 06y‘-IeHI/Iﬂ; MCTOAOJIOTUYCCKUEC
OCHOBBI IPUMCHCHUA AJITOPUTMOB MAIITMHHOT'O O6y‘{eHI/I$I.

YMETB:

CaMOCTOATENIBHO BBIOMpAaTh METOJ MAaIIMHHOTO OOYYEHHS, COOTBETCTBYIOIIMN HCCIEI0BATEILCKON
3aJaue, UHTEPIPETUPOBATh II0IYUECHHbIE PE3YJIbTATHL.

BJIAJIETD:

HaBbIKaMH CaMOCTOATCIBHOI'O O6y‘IeHI/I5[, YTCHUSI M aHajau3a aKaJeMHYeCKOH JIMTEpaTypbl 110
MNPUMCHCHUIO MCTOAOB MAIlTMHHOTO 06y‘leHI/I$I, MNOCTPOCHUA U OLICHKU Ka4YCCTBa Mo;[eneﬁ.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Beenenue B mamimHHOE 00y4eHHe 3 3 3
OnTuMuzanus (METOAOM IPaJleHTa) 2 2 2
3 I'myGoxoe obyuenme: OCcHOBBI 3 3 3
Mertpuku, JAIIeMMa
4 CMEIICHUS-TUCTIEPCUN:  TECTUPOBAaHUE 2 2 2
THITOTE3
5 Imybokoe oOyueHume: HeipoceTn st ) ’ )
M300paKeHUI




6 I'my6oxoe o6yquHeu: HelpoceTn st 3 3 3
MOCJIEI0BATEIbHOCTEH
I'my6okoe oOyuenne: Beeaenue B 3amauu
7 oOyd4eHus 6e3 yunTes 3 3 3
8 ApPXHUTEKTYypa KOMIIBIOTEPHOTO 3PEHUS 4 4 4
9 BpemenHsbIe psijibl / OCIEI0BATEIBHOCTH 5 5 5
10 |Crpykrypsl TpadoB 3 3 3
11 Knacrepuzamnus 2 2 2
12 | ABTOKOIHPOBIIHKH 2 2 2
I'enepaTnBHO-COCTS3aTENbHbIC cetu
3G AIEI) 4 4 4
14 | Ynyumenasie GAN 2 2 2
15 [Totoku (flows) 2 2 2
16 Jerexnns aHOVMaHHfI. I'myOoxas 2 5 )
JETeKIHsI AaHOMAJIMHA C yuuTeIeM
17  |Metonsl onTUMU3aLUU 2 2 2
18  |BBemenue B o0y4yeHHe C MOIKPETIICHUEM 3 3 3
19 |BBenenue B cypporarHble MOAETH 3 3 3
20 |OOy4eHue mpuU3HAKAM 3 3 3
Helipanpable crcTeMbl OOBIKHOBEHHBIX
21 Qg QepeHIanbHbBIX YpaBHEHUH 2 2 2
22  |BbIBOZIBI HA OCHOBE MOAEINPOBAHUSA 3 3 3
Hroro yacos 60 60 60
IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb

180 yac., 4 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemectp: 7 (OceHnuii)

1. Beenenue B MamuHHOE 00yUeHUE

[laHHas Tema sBIIIETCS BBOAHOW. B HEW CTYHNEHTHI MO3HAKOMATCS C NMPENIOCBUIKAMU 3apOKICHUS
HCKYCCTBEHHOTO MHTEJUIEKTA, a TaKKe ¢ MpUMEpaMu 3aJad MAaIlUHHOTO OOy4eHHUS U BO3MOXKHBIMU
HaIpaBJIECHUAMU JalbHENIIETO pa3BUTH.

2. OnTuMu3anys (METOJIOM IpaIueHTa)

B nmanHOW Teme CTyAeHTBHI Y3HAIOT O 0a30BBIX 3aja4aX ONTHUMH3AIHNU, O TPATUCHTHOM CITyCKe U
merone HploToHa M NpUMEHSIT NOJyYEHHBIE 3HAHUS B IPAKTUYECKOM 3aaue.

3. I'my6okoe oOydenne: OCHOBBI

B naHHOI TeMe CTY[EHTHI Y3HAIOT, YTO U3 ceOsl MPeICTaBIsIeT HEMPOHHAs CETh, MO3HAKOMSTCS C €e
MaTeMaTHYeCKUM armapaToM. Y3HAIOT KakKhe 3aJadyd MOXKHO pelarb C IOMOIIBI0 DITyOOKHX
HEUPOHHBIX CETEU U KaK UX TPEHUPOBATH.

4. MeTpuku, IujaeMMa CMEIEHU-IUCTIEPCUH: TECTUPOBAHUE TUIIOTE3

B naHHO# TeMe CTyIeHTHI TO3HAKOMATCSI ¢ METPHKAMHU OICHKH KayeCTBa allTOPUTMOB PETPECCHU H
KIaccu(PHKAlMK, Y3HAIOT O TpobieMe CMEIeHHsI U AMCIEPCHH, TMOUMYT, KaKk MOXHO OOpOThCs
nepeoOydeHHEM, a TAK)KE Haydarcsl TECTHPOBATh TUIIOTE3HI.

5. I'my6okoe oOyuenue: HeiipoceTn AJis1 H300paKeHU



B nmaHHOM TemMe CTYAEHTBl NO3HAaKOMATCA CO CBEPTOYHBIMH CETSIMH, Y3HAIOT, B YeM UX
MPEUMYILECTBO MpU paboTe ¢ U300paKEHUSIMH 110 CPAaBHEHHUIO C OOBIYHBIMU HEHPOHHBIMU CETSIMU U
MONPOOYIOT MPUMEHUTH MOJIyYE€HHbIC 3HAHHSI HA TIPAKTHKE.

6. ['rybokoe oOydeHune: HeHpoCceTH IS MOCIeI0BATeIbHOCTEH

B naHHO# Teme CTYyOEHTHI y3HAIOT, YTO TAaKOE€ PEKyPPEHTHbIE HEHMPOHHBIE CETH, Kakue OBbIBAIOT
apXUTEKTYpPBl, KAKUE 3a/1a4l MOXKHO PEIIUTh C UX TOMOILBIO.

7. I'mybokoe oOyuenne: Beenenue B 3agaun oOydeHust 6e3 yUuTes

B nmanHOIW Teme CTyHEHTHI Y3HAKOT O TOM, Kakue 3a7add PEIIaroTCs ¢ TOMOINBI 00ydeHus 0e3
YUHUTENS U KaKue alrOpUTMBbI, OCHOBAHHbBIE HA HEHPOHHBIX CETAX MPUMEHUMBI IS PEIICHUS TaKhX
3ajad.

8. ApXUTEKTypa KOMIIBIOTEPHOTO 3pEHUS

B nanHO# Teme cTyneHThl TIO3HAKOMSITCSI C OJJHUM W3 HalpaBJICHUH 3a/iad Tiryookoro oOydeHus 6e3
y4acTHsl YUUTENs - KOMIBIOTEPHBIM 3pEHHEM. Y3HAIOT KakKue 3a7addl MOTYT OBITh PEIICHBI C €ro
MOMOIIIBIO: PAacliO3HABAHNE OOBEKTOB, CETMEHTAIIHS, TEHEPAITUs, aHAINU3 BHJIEO.

9. BpemeHHBIe psiibl / IOCTIEIOBATEIBHOCTH

B naHHOI TeMe CTyIeHTHI y3HAIOT, YTO U3 ce0sl MPEACTaBIAIOT BPEMEHHBIC Ps/Ibl, TOZHAKOMSTCS C
METOJaMH aHAJIN3a U MIPOrHO3UPOBAHUS.

10. Crpykrypsl rpados

B ,Z[aHHOfI TEMC CTYACHTBI TIO3HAKOMATCS C Fpa(l)OBBIMI/I HeﬁpOHHBIMPI CCTAMU, Y3HAKOT 00 obnacTax
HUX IPUMCHUMOCTH U IPUMECHSAT MOJYYCHHDBIC 3HAHUA HA ITPAKTUKE.

Cemecrtp: 8 (Becennuit)
11. Knacrepuzamus

B naHHOIi TeMe CTYIEeHTHI MO3HAKOMSITCS C €Ille OJIHUM BHUJIOM MAIIMHHOTO OOydYeHHs 0e3 yuuTens -
KJIacTepu3aluei, n3yqyar allfOPUTMbI U METPUKU OLICHKHU KaueCTBa aIrOPUTMOB KIACTECPU3ALIUH.

12. ABTOKOUPOBIITUKA

B [aHHOM Teme CTYyOEHThl IIO3HAKOMATCS CO CHELUUAJbHOM CTPYKTYpOH HEHPOHHBIX CETEM,
MO3BOJISIOIICH TPUMEHSTH 00ydeHHne 0e3 yUUTeNs - aBTOKOJUPOBIIUKOM. Y3HAIOT O €r0 apXUTEKType,
MPHHIUTIAX paboTax U 00JacTH MPUMEHEHHUS.

13. TeneparuBHo-cocTs3arenbhbie cetd (GAN)

B nanHOW Teme CTYOEHTHI HMO3HAKOMATCS C €LIe OAHUM ajJrOPUTMOM MAIIMHHOTO OOydeHus: 0e3
YUUTENsl, TOCTPOSHHOTO Ha KOMOMHAIMK ABYyX HeWpoHHbIX cereit - GAN. CryaeHTsl pa3bepyTcs B
apxurektype GAN, UCIIONIb3yeMbIX METOJIaX U PEIIAEMBIX C X MOMOIBIO 3a7adax.

14. Ynyumennsie GAN

B nmaHHOW Teme cTymeHTBHl MO3HAKOMATCA C apXUTEKTypol ymyumeHHbIx GAN, y3HaioT 00 ux
[IPEUMYILECTBAX.

15. IToroku (flows)



B nannHO# Teme CTyIeHThI Y3HAIOT, YTO TaKO€ HOPMAaJIU3YIOIINe TOTOKH, JJI1 YeTO OHU HY)XKHBI U T/e
HCTIONB3YIOTCS.

16. Jerexuust anHoManuid. [ 1yOokast 1eTEKIUs aHOMAJINH ¢ yUuTeIeM

B naHHOU TeMe CTyOeHThI 00JacThi0 MANIMHHOTO OOYYeHHWs, KOTOpas Ha3bIBaeTCs JCTEKIneH
aHOMaJINH, Y3HAIOT c(epbl MPUMEHEHHUS M MO3HAKOMSITCS MONMYIAPHBIMU TOAXOAAMH ISl U3YUCHUS
aHOMAIIUH.

17. MeToasl ONTUMU3ALHA

B nmanHOIT Teme CTyIeHTHl MO3HAKOMSTCS METOAaMH HE TPaJMEHTHON ONTHUMH3AllNH, Y3HAIOT, KaKue
3a1a44 MOXKHO PEIIUTH C €€ MOMOUIBIO.

18. BBenenue B 00y4YeHHE ¢ TIOJKPEIUICHHEM

B naHHOI Teme CTyIeHTHI MO3HAKOMSTCS C €IIe OAHON BETBHIO MAIIMHHOTO OOy4YeHHs HapaBHE C
merogamu MO ¢ yuurtenem u 0e3 yuurtens - oOydeHHEM C MOIKPEIUIEHHEM. Y3HAIOT, B YeM HX
NPUHIUIHAIBHOE oTIH4Yue. [1o3HaKoMATCS ¢ OCHOBHOM KOHIIENIMEHW W 3aJadaMH, KOTOPBIE 3[ECh
pelaroTCsl.

19. Beenenue B cypporaTHbie MOJEIH

B naHHOW TeMe CTyAEHTHI TO3HAKOMATCS C CyppOTaTHBIMH MOJENSIMM, Y3HAlOT 00 ux
MpEIHA3HAYEHUH U O TOM,, KAKHE 3a/1a4l OHU MIOMOTAIOT PEIIaTh.

20. O0y4eHne npu3HaKaMm

B nanHOW TeMe CTyAEeHTHI IMO3HAKOMSTCS C HA0OpOM TEXHUK, MO3BOJISIFOIINX aBTOMATHYECKH
00HapYXUTh MPEACTABICHUS, HEOOXOUMBIC TSl BBISBICHUS MTPU3HAKOB N KIACCU(PUKAIIUN CHIPHIX
JIAHHBIX - 00yUYeHHEe IPU3HAKaM, a TAKXKE Y3HAIOT O 33/1a4aX, PelIacMbIX C IOMOMIBIO ATHX TEXHHUK.

21. HelipanbHbie ccTeMbl 0OBIKHOBEHHBIX UGG EpEeHITUABLHBIX YPaBHEHUH

B manHO# TeMe CTyAeHTHI MO3HAKOMATCA C TeM, YTO Ha3bIBaeTcsl HelpanbHbIMU cuctemMamu O/1Y,
Y3HAIOT O 33/1a4ax U 00JIACTH WX IPUMEHUMOCTH.

22. BIBOJbI HA OCHOBE MOJECIUPOBAHUS

JlanHas Tema SBISETCA 3aKIIOUYUTEIBHOM JUIsl JAHHOTO Kypca W HampaBieHa Ha BBIpaOOTKYy Yy
yJalluXxcs HAaBBIKOB IPOBEICHUS aHAJIM3a W COCTABJICHMS BBIBOJOB HAa OCHOBE IPOBEIECHHOIO
MOJEJINPOBAHMUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

JlaHHBIH Kypc SBISETCS OHIAWH-KYPCOM, IS €r0 MPOXOXKACHUS 00y4aloUIMMHCS TOHAA00UTCS AOCTYII
K KOMIIBIOTEPY U UHTEPHETY

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. Python anst cnoXXHBIX 3a7a4: HayKa O JaHHBIX ¥ MammHHOe 00yuenue [Tekcr], [yuel. mocodue ais
By30B] //Ix. Banuep Ilnac ; [nmep. ¢ aarn. U. [Manwsru]. -CI16., [Tutep, 2018

JomnonHutensHas auTeparypa



I[OHOJ'IHI/ITGJ'H:HB.H JiuTeparypa B OTKPBITOM OOCTYIIC!

1. Stevens E., Antiga L, Viehmann T, Deep Learning with PyTorch,
https://pytorch.org/assets/deep-learning/Deep-Learning-with-PyTorch.pdf

2. Giuseppe Carleo et al, Machine learning and the physical sciences,
https://www.researchgate.net/publication/332010806_Machine learning_and the physical sciences

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

https://en.pelican.study/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

bubnuorexn mammaaOTrO 00yueHus pytorch, pytorch-lightning, fast-ai, scikit-learn, cucrema
JMCTAaHIMOHHOTO 00y4eHus Alemira, cucTeMsl sl IPOBEACHUS OHJIAIH KOHCYIBTAIlUN B BUJE
BeOMHAPOB - Zoom, MS teams.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydaromuil TUCIUIUIMHY, JOKEH, C OAHOW CTOPOHBI, OBIAAETH OOIIMM MOHSITHIHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCUUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENEHUS U TOHATHSA,
YMETh IPUMEHSATH MOTy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 3a]1a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPEAYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE Oe3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 10 TEMaM
JVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMsI U3y4yaeMoOro mMarepuala, a He MEXaHHYeCKOro ero 3armoMmuHaHus. [lpu
3aTPYNHEHUN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYJIbTAIMSAMH K
MpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
®usrex-KJIacTep akaIeMUYECKON U HAyYHON Kaphepbl
Kypc: 4

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT
PaspaGorunkm:

A.E. YcrioxkanuH, KaHJl. Qu3.-MaT. HayK
M.U. I'ymun, kKaHa. u3s.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAaMBaTh U PEaIM30BBIBATH TPACKTOPUIO
CaMopa3BUTHS Ha OCHOBE NPUHIIAIIOB
00pa3oBaHusl B TCUCHUE BCEH )KU3HH

VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSTEIIBHYIO
JEATEIbHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHANM3y IMpOAETaHHYyI0 padory;
HAaXOIUTh U TBOPYECKH MCIOJIb30BaTh MMEIOIIMICS ONBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 Criocoben npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CnocobeH aHanM3upOBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOuUTh MareMaTH4ecKhue MOJIeH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-4 CriocobeH ocymiecTBIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO IIOMCKA H
MHTEJICKTYaJbHOTO aHajdu3a HMHGOPMAIMU IpPU pEIICHUU
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMU C IEIIbIO MOTYYCHUs, XpPaHESHHS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopMannun

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B

X0JIe HayYHO-HCCIIeIOBATEILCKON PabOThI
JAaHHBIC U JIETIaTh HAYYHBIC BEIBOJIBI
(3aKTrOueHMS)

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW 0OpabOTKU U
aHaJIM3a HayYHbIX JaHHBIX

[MK-4 Crioco0OeH KpUTHYECKH OlIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1IK-4.1 3naer yncneHHbIe MOPAIKA BEITMYHUH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC N3YUYCHUA JUCIIUITIINHBL «MamuHHOE 06yquI/Ie JUISL (1)I/I3I/IKOB» O6y‘laIOLLIPII>'IC$[ JOJIKCH:

3HAThb:

KIIFOYCBBLIC IIOHATHA, LCIM M 3ada4dyd HMCIIOJIB30BAHHUSA MAallMHHOI'O O6yLICHI/I$I; METOAOJIOTNYCCKHEC
OCHOBBI IPUMEHCHHW A AJITOPUTMOB MAllIMHHOT'O O6y‘~IeHI/I}I.

yMeThb:

CaMOCTOSITEIBHO BBIOMpATh METOJ] MANIMHHOTO OOYYeHHs, COOTBETCTBYIOIIMN HCCIEN0BATEIHLCKON
3a71a4e, THTEPNPETUPOBATH OTYUECHHBIE PE3YJIBTATHI.

BJIaJd€Th:

HaBbIKaMHM CaMOCTOATCIBHOIO O6y‘lCHI/I$I, YTCHUA W aHaJIku3a aKa,[[eMH‘ICCKOﬁ JIUTCPpATypbl 110
MNPUMCHCHHIO MCTOJOB MAIlIMHHOTO 06y‘-IeHI/IH, IOCTPOCHHA U OLICHKH Ka4CCTBa MOJICNICH.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0




3agaHus A CaMOCTOSTENBHOW paboThl OymyT oopMIieHBI B BHIC 3a1ad 10 aHAJIM3y AAaHHBIX IO
pa3paboTke aJrOpUTMOB KIIACCH(PUKAIMU/PErpeccui/KiaccupuKaluy ¢ aBTOMAaTH4ecKOi MpOBepKOn
pEe3yJaBTaTOB.

Pa300op BOMpOCOB CTYIEHTOB 1O PEHICHHUIO JOMAITHETO 3aJaHusi OyleT MPOUCXOIUTH HA PEryJspHBIX
OHJIAMH-KOHCYJIbTalUsIX.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIPOCOB (IIPUMEPHI HA IPAKTUKY U TEOPHIO)

1. BeBegute anamutuyecku popmyiny s W: W X =y npu 3agaHabX X 1 'y METOJOM HAaUMEHBILIUX
KBaJ[paTOB.

2. IlpuBenure npumepbl alropuTMOB KJIacTepU3alMM C 3aJaHHbBIM W HE 3a/laHHbIM KOJIMYECTBOM
KJIaCTEPOB.

3. Jlma dero HyxkHa perymspuzanus. Kakue BUABI peryispu3zallid CYIIECTBYIOT W YE€M OHHU
ominyarorcs’?

4. B 4eM npenMyIIecTBO CBEPTOYHBIX CeTel TI0 CPaBHEHUIO C OOBIYHOM HEHPOHHOH CeThIO?

[IprMepbl KOHTPOJIBHBIX 33JaHUN
1. Haiimute ko3 duiuenTsr S_i B pa3noKeHUU MaTPULILI TUIOTHOCTH.

2. Yto OyzmeT BBIXOJIOM aropuT™Ma OWHAPHOW KilacCH(PHUKAIIMK JIJIsl BEKTOpa MPU3HAKOB pa3zmepa 107
- JCUCTBUTEIBHOE YHCIIO

- 10-tu MepHBI OyneBbIi BEKTOP

- OyneBo 3HaYCHHE

- J1Ba OyJeBbIX 3HAYCHUS

- 10-TH MepHBI BeleCTBEHHBII BEKTOP

- JIBa BEIIECTBEHHBIX uucia B untepsaie [0; 1], natomue B cymme 1

3. PaccmoTpuM MuUHMMH3aNWO HekoTopod ¢yHknuu f(X) ¢ HavanpHOW Toukoi X 0. Hamummre, kak
OyZIyT BBIIVIAJICTH TIEPBBIC IBE UTEPALIUU IPAJAUSHTHOTO CITyCKa.

4. PaccmoTpuM MUHUMH3ALMIO HeKoTopod (yHkumu f(x) ¢ HavanpHOM Toukoi X 0. Hamummre, xax
OyZIyT BBIIVIAJETH IEPBBIC BE Tepanuu Merona HpioToHa.

5. Bbruucnure cpenHIO KBaJpaTUYHYO OMIHNOKY IS I€JI€BOT0 BEKTOpAa U PaCCYMTAHHOTO BEKTOPA.

6. CKoJbKO BCETO BecoB Oy/ieT MMETh MOJTHOCBS3HASL HEHpOHHAs ceTh ¢ 10 BXxogamu, IBYMS CKPBITEIMU
CJIOSIMH C 5 HEMpPOHAMU B KaXKJOM M OJHUM BBIXOZOM.

Kpurepun oneHuBanus

Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka oOmIMYHO 8§ Oa/IOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OtmeHka Xopoto 7 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, TPaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, ymMeeT IPHMEHATh IOJIYyYCHHbIC 3HAHMS HA INPAKTHKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BEICTABISIETCS CTYJCHTY, €CJIM OH TBEP/O 3HACT MaTepHal, IPaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIYCKAET B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OteHka XOpoIo 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, IpaMOTHO
U 110 CYIIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh IOJydeHHbIe 3HAHUS HA IPAKTHKE, HO JOIyCKaeT B
OTBETE WJIM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.

OreHka ynOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
Pa3pO3HEHHBIH XapaKTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MMOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIHH.

OreHKka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPAMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHO porpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBICTBOPUTEIHHO 2 0ajia - BBICTABISCTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OopMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh MOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaii - BBICTABISACTCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
cozepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JIOMyCcKaeT rpydeiiniie ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

HuddepeHpoBaHHbIN 3a4€T B MPOBOIUTCS B yCTHOM PopMe coOeceoBaHMs 10 3aJaHUAM U TEOPHUH.
HtoroBasi oreHKa y4uThIBaeT Oaisl 3a paboTy B ceMecTpe MpH BBIIOJHEHUHM 3aaHUM C
aBTOMAaTHYECKOW IPOBEPKON PE3YJIbTaTOB PaOOTHI.



