degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH
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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: Teopust y31moB. JloNOTHUTEIBHBIE TTIABBI
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp
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nexuuu: 30 gac.
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CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: B.O. ManTypos, 1-p ¢pu3.-mMart. HayK
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AHHOTANMA
JaHHBI Kypc sBISETCS NpOoAOKeHHeM Kypca Teopus ys3moB. B maHHOM Kypce moapoOHO COBELIArOTCA
Bonipockl [omonorun XosaHoBa, MuBapuant Pacmyccena. [logpoOno paszbupatorcss BupryanbHble y3ibl,
WnBapruaHTHBIE TOJTUHOMBI BUPTYalbHBIX y3710B U CBOOOmHBIE y371bl. OCco00€ BHUMaHHE YAEJSETCS HOBOM
TEOpHUN KOIMPOBAHUS Y3JI0B C IIOMOIIBIO TaK Ha3bIBaeMbIX d-AHarpaMM, a Takke TEOPUU BUPTYaJIbHbIX y3JIOB,
n3zobperenHoii Kaypmanom n 6ypHO pa3BUBAIOILEHCS B HACTOSIIEE BPEMSL.

1. leau u 3apauu

esab AMCUUIIHHBI
- OCBOCHUE JOMOIHUTEIBHBIX IJIaB TCOPUU Y3JIOB.

33]13‘[1/[ JAUCHUIIINHBI

- OCBOGHHE CTyIeHTaMHU 0a30BBIX 3HaHWH (MOHATHH, KOHLENIMH, METOAOB M MOJeleil) B oOnacTu
TEOPHH Y3JIOB;

- IpuoOpEeTeHNe TEOPETUUECKUX 3HAHUN U NPAKTHYECKUX YMEHUI U HaBBIKOB B 00JIACTH TEOPHS y3IIOB;

- OKa3aHHuC KOHCyanaI_II/Iﬁ u 1oMomu CTyd€HTaM B IPOBCACHUU COOCTBEHHBIX TCOPETUUCCKUX
I/ICCJ'IG,I[OBaHI/Iﬁ B o0OnacTu TCOPHHU Yy3JIOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMH I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIENISSA 3TAbl €€ PELICHNUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKU aHAIU3UPYET M BBHIOMpAET
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pasnuuHble BapHaHTHl PEIICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-1.5 Ompenenser ©  ONEHUBAaCT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a491

OIIK-1.1 CnocobeH aHaM3UPOBAaTh MOCTABICHHYIO 33734y,

OIIK-1 Criocoben npuMeHsTh HAMEATh TIyTH €€ PENICHUs

(byHaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOJIb30BaTh X B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CpoocobeH cTpoWUTh MaTeMaTHUYECKHE MOEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2.1 CriocobeH  NpPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B
OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHOM JETeIbHOCTH
WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
IPOrpaMMHBIE CPEACTBA IIPU PEIICHUH 33/1a4  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOM IesATeNbHOCTH, coOMoast  |o0ecreueHre Uil pEUIeHUs  Hay4yHbIX  337ad = B
TpeboBaHM NH(POPMALIMOHHOHN 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00acTh

OIIK-2.3 3Haetr ocHOBHble TpeOGoBaHMs HH(POPMALMOHHON
0e30MmacHOCTH

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OQOPMIICHHS HAYYHBIX
MyOIMKAUi U HAyYHO-TEXHUYECKOH NTOKYMEHTALlUH, B TOM
Yycie C MCIOJAb30BAHUEM IPHUKIAJHOIO IPOrPaMMHOIO
OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST obecrieueHust

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 Bnazgeer Ha mpakTUKE METOJOJIOTHEN COCTABICHUS
(TexXHONIOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  |HAYYHO-TEXHHMYECKUX OTYETOB (IIPOEKTOB)




(my6nuKanym, MPOeKTHI)

OIIK-3.3 Bnazmeer MeTofaMu BU3yalbHOTO U rpadUyecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

DL-1 CnocobeH npuMeHSITh U (UITH)
pa3pabarbeIBaTh apXUTEKTYPhI TITyOOKHUX
HEUPOHHBIX CETEU

DL-1.1 Criocoben 0OBSICHATD u MIPUMEHSATh
MaTeMAaTUYECKHE OCHOBBI HEHPOHHBIX CETEH, BKIIIOYAs
pacyer TpaaueHTOB, METOAbl ONTHMHU3AIMA W AITOPUTM
obOpatHoro pacnpoctpaneHust ommoOku (backpropagation),
U1 3QPEKTUBHOTO 00yUeHHs MOJesel

DL-1.2 CrnocobeH npOEKTHpOBaTh M  PEan30BBIBATDH
HenyOOKWe HelpoHHble cetd (mepuenTtpoHs, MLP),
BBIOMpATh appropriate byHKINU aKTUBALlUU u
perynspusaiuy Ui pelleHHus 3ahad  KiIacCU(UKAIMu U
perpeccuu

DL-1.3 Cmoocoben pa3pabarbiBaTh, aJalNTHPOBaTb H
BHEJIPATh T'€HEPAaTHBHBIC HEHPOHHBIC CETH Ul PEICHHS
MpaKTUYECKUX  3a/4ad, BKIIOYAas  CO3JaHHE  HOBBIX
ApXUTEKTYp, ONTUMM3ALUI0 OOYYEHUS U TNPOMBIIIICHHOE
pa3BepThIBAHKE MOAETICH

DL-2 CnocobeH npuMeHsITh U (1K)
pa3pabaTbIBaTh COBPEMEHHBIC APXUTEKTYPbI
TeHEPaTUBHBIX ITYOOKHX ceTei

DL-2.1 IlpuMeHsieT U3BECTHBIE ApXUTEKTYPBI TEHEPATUBHBIX
IyOOKMX HEWPOHHBIX CeTed sl pelleHUs MPHKIATHON
3amaun (TeHepauusi TEeKCTa, reHepanus H300pakeHHH o
TEKCTy, CHHTE3 PEYd U T.1.), IPH HEOOXOAUMOCTH MPOBOS
nooOyyeHne Ha Habopax JaHHBIX

DL-2.2 HmnneMeHTHpPYeT  HW3BECTHBIE  APXHUTEKTYPBI
TCHEPATUBHBIX CETEH, pean3yeT MalluIaiHbl UX OOydYeHHUsI
Ha JaraceTax W BBIBOA TIE€HEPAaTHBHBIX MOJAENEH B
IIPONYKTUBHYIO Cpeny

LLM-1 CnocoGeH nmpuMeHsTh 1 (1IIn)
pa3pabarbIBaTh TeHepaTHBHbBIE MoJie U BAM

LLM-1.1 3HaeT apXUTEKTypbl T€HEPATUBHBIX MOJIETeH

LLM-1.2 OuenuBaeT mpoU3BOAUTEIHHOCTh T'€HEPATHBHBIX
Mojaeiei

LLM-1.3 TloHuMaeT ponb JIATEHTHOIO IPOCTPAaHCTBA B
IEHEPAaTUBHBIX MOJEIIAX

LLM-14 ITounumaer
MYJIBTHMOAATEHBIX MOJIEISIX

IIPUHIMUIIBI reHepaunu B

LLM-1.5 OueHuBaet 3aluIEHHOCTh MOJIENIeH TeHEepaIluu

FC-1 Cnocoben nmpoBonuTh (pOHTUPHBIS
MCCIICIOBAaHMS B 00JIaCTH apXUTEKTYD,
anroput™oB MO, ONTHUMH3AINN U MATEMATHKH

FC-1.1 Pa3pabarbiBaet hyHIaMeHTaJIbHBIE OCHOBBI M HOBBIE
QJITOPUTMBI MAITMHHOTO O00y4YeHHUs

FC-1.2 Pa3pabarbiBaeT HOBBIE apXUTEKTYphl TIIYOOKHX
HelipoceTrei

FC-1.3 Pa3BuBaet MeTObI YCKOPEHUS O0y4EHUS

FC-1.4 Pa3BuBaeT MeTOABI ONTUMHU3AINH PACTIPEICIICHHOTO
u penepatuBHOro o0yuenus oonbmx MU moxpeneit

LLM-2 CriocobeH no00ydaTh alanTHPOBaTh U
ONITUMHU3UPOBATH TEHEPATHBHBIE MOJICIIN TIOJT
cnenupuIeCcKre 3a]a91 1 YCIOBHS IPUMEHEHUS

LLM-2.1 [TonumaeT npuHIUIe! fine-tune

LLM-2.2 Coznaér oOy4aromue HabOpbl JaHHBIX

LLM-2.3 Ucnonb3yeT alanTUBHBIE METOBI TOOOYIECHHUS

LLM-2.4 ITonnmaet oOydeHue ¢ 00paTHOMN CBSI3BIO

LLM-2.5 [IpumeHsieT TUCTUIUIALIAIO MOJIETei

LLM-2.6 HactpauBaet runeprnapamerpsi fine-tune

LLM-2.7 OuenuBaet 3QeKTHBHOCTH I000yUEHUS

FC-2 Cnocoben npoBouTh PpOHTUPHEIC
UCCIIeJOBaHHs B 0071acTH (DyHIaMEHTaIbHBIX U
FEHEPATUBHBIX MOJEIIEH

FC-2.1 Hccnenyer m paspabarbiBaeT OOJBIINE SI3BIKOBBIE
mozenu (LLM) u apyrue Moaenu Juisi CAMBOJIBHBIX TAHHBIX

FC-2.2 Hccnenyer u paspabarbiBacT Au(Qy3uOHHBIE U
ApYyTrHe MOJEIH [T HECUMBOJIBHBIX TaHHBIX

FC-2.3 Hccnenyer u co3gaer MyJIbTH-MOJANbHbBIE OObIIINE
si3bikoBBIE Mozenu (LLM)

FC-2.4 Pa3BuBaeT MeTO/AbI IEpeHOCA 3HAHWUHN C aanTaruei
mopesei




FC-2.5 MHccnenyer u co3maeT METOABI ayrMEHTAalUU
Oonpmmx sA3bIKOBBIX  Moxenedt (LLM) ©Oe3 amanrarum
mopesei

FC-3 Cnocoben npoBomuTh PpOHTUPHEIC
UCCIIeIOBAaHMS B 00JIaCTH YIIPaBICHHUS,
peLIeHH s, aTeHTHBIX ¥ MYJIBTHAICHTHBIX CHCTEM

FC-3.1  Pa3pabarsiBaeT
HOJIKPEIUICHUEM

aNropuT™Mbl  OOy4eHHs  C

FC-3.2 Uccnenyet u co3aaet areHTHBIE CHCTEMBbI

FC-3.3 Uccnenyet u co3aaeT MyJabTHar€HTHBIE CHCTEMBI

[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

IIK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBAThH U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
EITEILHOCTH

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3yIbTaThI

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3HaeT OmpUHOUIBI MTOCTPOCHHUA HAYYHQPROOTHI,
MeTroasl cOopa W aHamu3a IOJYYEHHOTO MaTepualia,
CHocoObl apryMeHTallH

[IK-2.2 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCIICAOBAHUS CaMOCTOSTEIbHO WM B KaueCTBE WICHA
(pyxoBoznuTeNs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mpoBOAWTH ampoOaIiio pe3yJIETaTOB
HAYYHO-HCCIIE0BATEIHCKON paboThI MOCPEICTBOM
MyONUKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pEepeHIuIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)
B pesynbTrare 0cBOHHS AUCIUIIMHBI 00Yy4aIOIINeCs JOIKHbBI

3HATb.

- (¢yHAaMeHTaNbHbIC TOHATHUS, 3aKOHBI, TEOPUH Y3JIOB;
- COBpPEMEHHBIE MPOOIEMBI COOTBETCTBYIOIINX PA3/e/IOB TEOPUH Y3JI0B;
- TIOHATHUS, aKCHOMBI, METOMBI JTOKA3aTeNIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B pasieiax,

BXOIISIIMX B 0A30BYIO 4aCTh IHKIT;

- OCHOBHBIC CBOICTBA COOTBCTCTBYHOIINX MATCMATUYCCKUX O6’BCKTOB;
- AHAJIUTUYCCKHUEC W YUCJICHHBIC MOAXOAbl M MCTOAbI JIsI PCIICHUA THUIIOBBIX IMPUKIIAAHBIX 3ada4d

TEOPHH y3JIOB.
YMETB:
- TIOHATH MOCTABICHHYIO 337a4y;

- HCIIOJIb30BaTh CBOM 3HAHUS JUIsl perieHus pyHIaMeHTaNbHBIX U MPUKIaAHbIX 33134 JK;

- OLEHHUBATh KOPPEKTHOCThH MOCTAHOBOK 3a71a4;

- CTpOro JAO0Ka3bIBaTh WX OMPOBEPraTh YTBEPXKICHHUE;

- CaMOCTOSITEIFHO HAXOAWTh AJITOPUTMBI PEHICHUS 3a/Ja4, B TOM YHCIE W HECTaHMApPTHBIX, U

IMPOBOAUTDH UX aHAJIU3,

- CaMOCTOATCIBHO BUJACTH CJICACTBUA IMMOJYUYCHHBIX PC3YJIbTATOB,
- TOYHO HNPEACTaBUTbL MATCMATUYCCKHUEC 3HAHHS B 00aCTH CIOKHBIX BBIUYHMCICHHH B yCTHOﬁ n

MMCEMEHHOU (opme.
BJIAJICTh:

- HaBBIKAMU OCBOCHHS 0OJIBIIOTO 00beMa HH(pOpMAIMK U pellieHus 3a71a4 (B TOM YHUCIIe, CII0XKHBIX);

- HaBBIKAMU CaMOCTOSITEIBHON PadOTHl M OCBOCHHUSI HOBBIX JHCIUILINH;

- KYJIBTYPOH IOCTaHOBKH, aHAJIN3a U PELICHHsS MaTeMaTHYCCKUX M IPHKIAIHBIX 33Ja4, TPeOyIOmuX
ISl CBOETO PEIICHHS UCTIONB30BaHMSI MAaTEMAaTHYECKHUX TTOIX0A0B 1 MeTon0B DK

- TPEIMETHBIM S3bIKOM CJIOKHBIX BBIYMCICHUI U HABBIKAMH I'PAMOTHOTO OIMCAHMs PEIICHHUS 3a/1a4 U
MPE/ICTaBICHHUS TIOJTyYCHHBIX PE3YJIBTATOB.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimu | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 I'omonorun XoBaHoBa. 4 4 9
2 WNHBapuaHThL. 4 4 10
3 BupryanbHbsle  y37bl, HWHBapHaHTHbIC 6 6 12
MOJIMHOMBI BUPTYaJIbHBIX y3JIOB.
4 WHBapuaHTHI y3710B. 6 6 10
5 CBOOOTHBI Y3JIHI. 6 6 16
6 JIexxaHIpOBHI y3IIbL. 4 4 18
Hroro yacos 30 30 75
IToaroroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 6 (Becennuit)
1. T'omonornn XoBaHOBA.

I'omomornn XoBaHOBa BHUPTYalbHBIX Y3JIOB C NPOU3BONBHBIMU Ko3(durmentamu. CBolicTBa
TOMOJIOTHM XOBaHOBA.

2. lHBapuaHTHI.

Crobka Kaydhdmana: onpenenenue, Ilommaom JlxoHca, ompenenenue depe3 ckoOky Kayddmana.
Teopema Kaydhmana-Mypacyru.

3. BupryanbHble y37bl, HHBAPHAHTHBIC TIOJMHOMBI BUPTYaJIbHBIX Y3JIOB.

BupryaneHbie y37bl W 3alemieHHs U UX OPOCTEHIINEe WHBAapHUaHTHL. [ayccoBbl auarpamMmbl U
HWHBapUaHTbl KOHEUYHOI'O OPsI/IKa BUPTYaJIbHbBIX Y3JI0B.

4. luBapuaHTHI y3JI0B.

Omnpenenenue OMKBaHAJA, WHBAPHAHT PACKPacoOK IBeTaMM W3 OMKBaH[ula MHBapuaHTHI y370B €O
3HAYCHUSIMHU B KAPTUHKAX.

5. CBOOOIHBI y3IIBL.

CBoOonHbIe y3ibl, YeTHOCTh, CkOOKH. OnpesienicHre OMKBaH/I1a, MHBAPUAHT PACKPACOK IBETAMH U3
OMKBaHUIA.

6. JlesxaHIPOBBI Y3IIbI.




NuBapuant Pacmyccena. MuBapuantsl Xeropa-®noepa. Jnarpamma Xeropa.

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

CranpaptHas yueOHasi ayIuTOPHSL.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Beenenue B Teoputo y3110B [Teker] = Introduction to knot theory/P. Kpoyami, P. ®oke , -M., Mup,

1967
2. O6was rononorus. OcHoBHbIE KOHCTpYKIMHU [ Teker] : yue6. mocobue qis By3oB / B. B. ®enopuyk,

B. B. ®ununmos .— M. : U3a-Bo MI'Y, 1988 .— 250, [2] c. - bubnuorp.: c. 252. - 5000 »x3. - ISBN
5-211-00082-X (B mep.).

JomnonHutenbsHas auTeparypa
1. Anrebpanueckas rononorus [Texcr] / A. Xardep gnep. ¢ anr1. B. B. IIpaconosa ; mox pea. T. E.

ITanosad - M.MIIHMO,2011

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

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o JMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredeHust

¥ HH(OPMALMOHHBIX CIPABOYHBIX CHCTEeM (IPH HEOOX0AMMOCTH)

VYuebHas aymuTopusi, SKpaH U IMPOEKTOP.
9. MeTonuueckue yKa3aHus 151 00y4aloMMXCsl 10 OCBOCHHMIO TUCHUILIMHBI (MOLYJIs)

1. PexoMeHzayeTcsi YCHENIHO COaBaTh KOHTPOJIbHBIE pabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM aTTCCTallMy IO MPCAMCTY JIYUIIC BCCIO IMOJIB30BATHCA MaTCpUualaMnu

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 3

KBaJIH(UKALUS: OakanaBp
Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: B.O. ManTypoB, a-p ¢pus.-mar. 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 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
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

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK M UCIIOIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CnocobeH aHanM3MpOBaTh MOCTABICHHYIO 33134y,
HaMeyJaTh MyTH €€ peIeHUs

OIIK-1.2 CnocobeH cTpoUTh MaTeMaTHYECKHE MOJEIH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 CrocobeH  TPUMEHSITH  COBPEMEHHBIC
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCcKue METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbBIC TpeOGoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIAT
Hay4YHbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOJIMKaUi 1 HAYYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
YHUCcie C MCIOIb30BAHUEM MPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Bnageet Ha mpakTHKEe METOIOJIOTUEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpauIeCcKOro
MIpeICTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTH B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

DL-1 CnocobeH npuMeHsITh U (1K)
pa3pabarbIBaTh apXUTEKTYPhI TITyOOKHX
HEHPOHHBIX ceTel

DL-1.1 Criocoben 0OBSICHATH 17} PUMEHSTh
MaTeMaTHYeCKNEe OCHOBBI HEWPOHHBIX CETeH, BKIIOYas
pacdyer TpaaueHTOB, METOAbl ONTHMHU3AIMU U AJITOPUTM
oOparHoro pacnpoctpaHeHust ommoOku (backpropagation),
TS 9PPEKTUBHOTO 00yUeHHS MOJIeel

DL-1.2 CrnocobeH TpOoeKTHpPOBATh
HenyOOKue HelpoHHele cetd (mepuenTtpoHs;, MLP),
BBIOMpaTh  appropriate  (QYHKIUM  aKTHUBAlUA |
peryispuzaliu Ui pelleHHs 3ahad  KiIacCHpUKAMH U
perpeccun

n pCaJIn30BbIBATH

DL-1.3 Crnocoben paspabarbiBaTh, aJanTHpPOBaTh |
BHEIIPATh TCHEPATUBHBIC HEHPOHHBIC CETH JUIS PEIICHHS
NPaKkTHYECKUX  3aJad, BKJIIOYAs  CO3JaHHE  HOBBIX
ApXUTEKTYp, ONTUMH3ALUIO OOYYCHUS W TIPOMBIIIICHHOE
pa3BepTHIBAHUE MOJENEHN




DL-2 CnocobeH npuMeHSTh U (UITH)
pa3pabareIBaTh COBPEMEHHBIE apXUTEKTYPHI
TeHEPATUBHBIX ITYOOKHX ceTel

DL-2.1 IIpumeHsieT U3BECTHBIE apXUTEKTYPBI TeHEPATUBHBIX
DIyOOKMX HEHPOHHBIX CETeH Ui peIIeHHs MPUKIIaTHON
3aaun (TeHepalusi TEeKCcTa, TeHeparusi HW300pakeHWH o
TEKCTy, CHHTE3 PEYd U T.1I.), IPH HEOOXOTUMOCTH MPOBOJIS
nooOyyeHne Ha Habopax JaHHBIX

DL-2.2 HwmnneMmeHTHpPYEeT  W3BECTHBIE  ApPXUTEKTYpbI
TCHEPATUBHBIX CETEH, peann3yeT MallUIaiiHbl UX 00ydeHUs
Ha JaraceTax ¥ BBIBOJ TI'CHEPATHBHBIX MoOjened B
MPOAYKTUBHYIO CPEAY

LLM-1 CnocoGen mpuMeHsTh 1 (HIIN)
paspabarkIBaTh TeHepaTuBHBIC Mojenn u bSAM

LLM-1.1 3HaeT apXUTEKTypbl TeHEPATUBHBIX MOJIEIIEH

LLM-1.2 OueHuBaeT NpOU3BOAUTEIBHOCTh T'€HEPATHBHBIX
Mozenen

LLM-1.3 TloHumaeT poib JIaTEHTHOTO MPOCTPAHCTBA B
TeHEPAaTUBHBIX MOJEIIAX

LILM-14 ITonumaer
MYJBTUMOAAIBHBIX MOJENSIX

OPUHIHAIIBI reHepanuun B

LLM-1.5 OuenunBaer 3alIUIIEHHOCTS MOJIENIeN TeHepaIluu

FC-1 Cnocoben npoBomuTh PpOHTUPHEIC
UCCIIIOBAaHHS B 00JIaCTH apXUTEKTYD,
anroputMoB MO, ONTUMHU3AIMT U MATEMATUKU

FC-1.1 Pa3pabarbiBaet hyHIaMEeHTaIbHBIE OCHOBBI U HOBEIC
QJITOPUTMBI MAITUHHOTO O0y4YCeHHUS

FC-1.2 Pa3pabarbiBaeT HOBBIE apPXUTEKTYpbl DIIyOOKHX
HeWpoceTren

FC-1.3 Pa3BuBaet MeTO/IbI YCKOPEHUST O0y4CHUS

FC-1.4 Pa3BuBaeT MeTOABI ONTUMHU3AINH PACIPEACIIEHHOTO
u ¢peneparuBHoro ooyuenus oonsinx MU mozpeneit

LLM-2 Cnocoben n1oo0y4ark aJanTHpoOBaTh U
ONITHMHU3UPOBATH TCHEPATUBHBIC MOJIEIH 11O
crieri(pUYeCKHe 3aJa491 U YCIIOBUS IPUMEHEHUSI

LLM-2.1 [louumaeT npuHUHUIH fine-tune

LLM-2.2 Co3naér oOy4aroririe HaOOPHI JaHHBIX

LLM-2.3 Ucnonb3yeT aJanTUBHbIE METOABI 1000yUeHUs

LLM-2.4 TlonumaeT oOyueHue ¢ 00paTHON CBSI3BIO

LLM-2.5 [IpuMeHsieT TUCTUIISALUI0 MOJIeTeH

LLM-2.6 HactpauBaet runepnapamerpsl fine-tune

LLM-2.7 OuenuBaet 3QeKTUBHOCTH 1000yUEHUS

FC-2 Cnocoben nmpoBonuTh (pOHTUPHBIS
WCclieIoBaHusl B 00acTi pyHIaMEHTabHBIX U
TeHepaTUBHBIX MojeIel

FC-2.1 Hccnenyer u paspabareiBaeT OOJBIINE S3BIKOBHIC
mogenu (LLM) u nmpyrue Mopenu it CHMBOJIBHBIX JJAHHBIX

FC-2.2 HUccnemyer u paspabarbiBacT AudQy3uoHHBIE W
JpYTHe MOJEINH JUTSI HECUMBOJIBHBIX TAHHBIX

FC-2.3 HccnenyeT u co3naet MyiIbTH-MOJAIbHBIE OOJBIIINE
s13bIKOBBIC Mozenu (LLM)

FC-2.4 Pa3BuBaeT MeTOAbI MepeHOCa 3HAHUHN C ajanTaiuei
Mojaeiei

FC-2.5 MHccnemyer u co3maeT METOABl ayrMEHTAaldd
OosbIMx sA3bIKOBBIX Moxened (LLM) ©Oe3 amanrtanuu
Mojaeiei

FC-3 Cnocoben mpoBonuTh (hpOHTUPHBIS
MCCIIeIOBaHMS B 00JIaCTH YIIPaBICHHUS,
pEIICHUS], ATCHTHBIX U MYJIBTHATCHTHBIX CHCTEM

FC-3.1  Pa3pabarsiBacT
MOIKPETICHUEM

QITOPUTMBI ~ OOYYeHHST ¢

FC-3.2 Uccnenyet u co3aaeT areHTHBIE CHCTEMBI

FC-3.3 Uccnenyer u co3paetr MyabTHAr€HTHBIE CHCTEMBI

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl




[MK-2.1 3HaeT OpUHIUNBI MMOCTPOCHHS HAYYHQPAOOTHI,
MeTonbl cOopa M aHajM3a TMOJNyYEHHOTO Marepuana,
CHOCOOBI apryMeHTaI|H

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 CnocoGeH IulaHUpOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CaMOCTOSTENIbHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEBCKOM paboTsI MOCPEICTBOM
MyOJIMKalUuK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(TeOpI/I$I Y3JIOB. I[OHOJ'IHI/ITCHBHBIG TJIaBbD» O6y"IaIOI]_II/II710ﬂ JOJIKCH:

3HAThb:

(byHIaMeHTaNbHbIE TIOHSTHUS, 3aKOHBI, TEOPHH Y3JIOB;
COBpPEMEHHBIE MTPOOJIEMBI COOTBETCTBYIOIIMX PA3AeiiOB TEOPUH Y3JI0B;

- TMOHATHUS, AKCUOMBI, MCTOAbI A0Ka3aTC/IbCTB U A0Ka3aTCJIbCTBAa OCHOBHBLIX TCOPEM B pasaciax,

BXOJAIIHUX B 63,30ByIO 4aCTb LIUKII;
- OCHOBHBIC CBOMCTBA COOTBETCTBYIOLIUX

MaTeMaTHYECKUX OOBEKTOB;

- AHAJIMTUYCCKUC W YUCIICHHBIC MOAXOAbI U MCTOABbI JIA PCHICHHA THUIIOBBIX MPUKIIAIHBIX 3aaaq

TEOPHH Y3JIOB.
yMeThb:
- TIOHATH ITOCTABJICHHYIO 33/1a4y;

- HCHOJIb30BAaTh CBOU 3HAHUA JIA PCHICHUSA (bYH)_IaMGHTaIIBHBIX U IPUKJIAAHBIX 3a4a4 BK,

- OLCHHMBATb KOPPEKTHOCTH INOCTAHOBOK 3

azady;

- CTpOro AOKa3bIBaTh NI OIPOBCPraTb YTBCPIKICHUC,

- CaMOCTOATCJIbHO HAaxXOOUTb aJITOPUT
MMPOBOJAUTH UX aHAJIU3;

Mbl pCHICHUA 3aJia4, B TOM HYHUCIC U HECTAHAAPTHBIX, U

- CaMOCTOATCIbHO BUACTD CJICACTBUA MOJTYUCHHBIX PE3YJIbTATOB,
- TOYHO MNPCACTABUTHL MATCMATUUYCCKUC 3HAHUA B 00JIaCTH CIIOJKHBIX BEIYUCICHHI B YCTHOI>'I n

MUCHMEHHOM (hopMe.

BJIaJIeTh:
- HaBBIKAMU OCBOEHHS OOJIBIIOTO 00BeMa
- HaBBIKAMH CaAMOCTOSITEIBHON paboThI U

nH(pOpMAaLIMU 1 peIIeHUs 3a1a4 (B TOM YHCIIE, CIOKHBIX);
OCBOEHUS HOBBIX JUCLUILINH;

- KYHBTypOfI MNOCTAaHOBKH, aHaJIn3a U PCHICHUA MATCMATHUYCCKUX WU IMPUKIAAHBIX 3a/4a4, Tpe6y}OH_II/IX

IJIA CBOCTO PCIICHU MCIIO0JIb30BaHUA MATe

MaTHYECKHUX ITOAX0J0B U MeTo10B DK

- MNPCAMCTHBIM A3BIKOM CJIOXKHBIX BBIYMCIICHUM 1 HaBBIKAMH Ir'paMOTHOI'O OIIMCAHUA PCIICHUA 3a4a1 U

[IPECTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

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

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 1I0 TCMC ITPOULIOTO 3aHATUA.

[Mpumepsl 3a1aHn 17151 KOHTPOJIBHOUN pabOTHI.

1. CBoiicTBa romoJjioruii XoBaHoBa

2.CormacHo MpeJIoKEHHBIM YCIIOBUYSIM BBEIUMCIUTE CKOOKY Kaydmana.

3. Teopema Kaydmana-Mypacyru.
4. CporictBa ITonunoma JIxxoHca

5. llocunraiiTe YUCIIO PACKPACOK OT 3aleryieHus Xomnda

6. HeTpuBHanbHOCTH YKCIia pACKPACOK OT 3allerieHuss Xomda.

7. IlocunTaiiTe HHBapUaHT PacKpacok oT Kosel boppomeo.

8. IlokakuTe, 4YTO HWHBAPHAHT PACKPACOK OT Kojel boppomMeo HEH30TONHBI TPUBHAIBHOMY

TPEXKOMIIOHCHTHOMY 3allCIUICHULO.

9. Haitnute nonunom KoHBest 0T BOCbMEpKHU

10. ITokaxknte, 4TO BOCbBMEpPKa HEU30TOIIHA IIPaBOMY TPHIINCTHUKY.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

1. T'omonorun XoBaHOBA.

2. NuBapuanT PacmycceHna.

3. NuBapuanTts! Xeropa-®noepa

4. Inarpamma Xeropa

SJlexannpossl y3isl. THBapuantel Uekanosa. [II'A.

6. Atombl, d-grarpaMMel

7. BuptyanbsHble y3ibl, IHBapHaHTHBIE TOJIHMHOMBI BUPTYaIbHBIX Y3JI0B

8. CBoboanbIe y31bl, YeTHOCTH, CKOOKH

9. Onpexnenenue OMKBaH[1a, THBAPHAHT PACKPACOK LIBETAMH U3 OMKBaHIa
10. lHBapHaHThI y3JI0B CO 3HAYEHHUSMH B KAPTUHKAX.

Kputepun onennBanus

- omerka «ommmuHo  (10)»  BbICTaBhsieTCST  CTYAEHTY,  IIOKa3aBLUIEMYy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH X Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
NPUHATHIX PELICHUI

- omeHka  «omimuHO  (9)»  BBICTABISIETCS  CTYACHTY, IOKa3aBIIEMY  BCECTOPOHHHE,
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha MPAKTHKE NPU PEIICHUH KOHKPETHBIX 3aJad, CBOOOIHOE M MpPaBWIIbHOE 0OOCHOBaHME NPHHATHIX
peleHui

- OLeHKa  «oTau4yHO  (8)»  BBICTaBISeTCA  CTYAEHTY,  IIOKa3aBIIEMYy  BCECTOPOHHHE
CHUCTEMaTU3UPOBaHHBIC, INTyOOKHE 3HaHUS Y4eOHOW MPOTrpaMMbl TUCLUILIMHBI 1 YMEHUE IPUMEHSTD UX
Ha [IPAaKTUKE PU PEIICHUN KOHKPETHBIX 3aJ1a4, ¥ MPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUI

- OLIEHKa «xopoiuo (7)» BBICTABISIETCS CTYACHTY, €CIIM OH TBEpAO 3HAET Marepuaj, TPaMOTHO H MO
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WIH B PELICHUHU 3a7]ad HEKOTOPbIE HETOYHOCTH;

- OIIEHKa «XOpoIlIo (6)» BBICTABISAETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
U3JIaraeT ero, yMeeT HPUMEHSTh MOJy4YeHHbIE 3HAHUS Ha MPAaKTHKE, HO JIOMYCKaeT B OTBETE WJIHU B
pelIeHNH 3a/1au HEKOTOPble HETOUHOCTH;

- OLIEHKa «XopowIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HAET Marepuaj, U Mo CyLIECTBY H3jaraer
€ro, yMeeT IPUMEHATh I0JyUYeHHbIC 3HAHUS Ha IIPAKTUKE, HO JOIIYCKAET B OTBETE€ WIU B PEIICHUU
3a[a4 HEKOTOPbIE HETOUYHOCTH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (4)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTH B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH BIIJICET OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3sily B CTAHAAPTHOM CUTYallUH;

- OIIEHKa «YJIOBJIETBOPUTENbHO (3)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBUIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHUs JOIrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BiajeeT (parMeHTAPHO OCHOBHBIMH pa3liellaMd Y4eOHOW NpOrpaMMbl, HEOOXOOUMBIMHU JUIS
JanbHENIIero oOyueHHs M MOXKET NPUMEHSTHh IOJNyYeHHbIE 3HAHUS MO 00paslly B CTaHAApTHOMN
CUTYalluu;

- OLICHKAa «HEYIOBJIECTBOPUTEILHO (2)» BBICTABISETCS CTYACHTY, KOTOPBI HE 3HaeT OOJbIIeld 4acTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHMOKH B
(hopMyIIMPOBKaX OCHOBHBIX MOHSATHI JUCUUIUIMHBI K HE YMEET UCII0JIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAaKTUYECKUX 3a1a4

- OIICHKA «HEYIOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYIACHTY, KOTOPBIH HE 3HaeT (hopMyIHpOBOK
OCHOBHBIX MOHITHN AUCIUILINHBL.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH



Bo Bpemss mpoBeneHus auddepeHIMpPOBAHHOTO 3aveTa OOydaroluecss MOTYT —IOJIb30BarThCs
IpOrpaMMOl TUCIUTUTUHEI.



