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1. Iesb ocBOCHHMS TUCHUTIIHHBI

Lenb ocBoeHHs] TUCHMIUIMHBI — (OPMHPOBAHUE Y OOYyYarOIIMXCS YMEHHUS HPUMEHSTbH
METOJIbl MHTEPIPETUPYEMOro HUCKyccTBeHHOro uHTeiekra (XAl) ans ananusza, oObsSCHEHUS U
Bepu(UKaLUU peleHui Moienel MalllmHHOTO 00yYeHusl.

2. Mecrto aucunmimabl B ctpykrype OIIOII BO

JMCUMIIMHBL ¥ TPaKTUKA, HAa OCBOGHHUU KOTOPHIX Oa3upyeTcs MaHHas TUCIUILIMHA!
«YmpaBiieHre TpeOOBAaHUSIMHU K MPOTPAMMHOMY 00€CIICUECHUIO.

,ZII/ICLII/IHJ'II/IHBI " MpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC )IaHHOﬁ JUCIMITIINHBI HGO6XO)II/IMO KakKk
NpCaAUICCTBYIOMICC: «TCCTI/IPOBaHI/Ie mporpaMmMHOTO O6€‘CHequI/Iﬂ», ((I/IH)KeHepI/IH MAaIllMHHOI'O

00y4eHUs IS POU3BOJICTBEHHBIX TIPOIIECCOBY.

3. [lnanupyembie pe3yJabTaThbl 00y4eHUsI

DopmMupyemblie U Nuauxaropsl
KOHTPOJHPYyeMbIe JOCTHKEHUST

N IInanupyemble pe3yJbTaThbl 00y4eHUs
KOMIIeTEHIIN U KOMIIeTeHIU i

(Ko ¥ HAaUMEHOBAHHE)

(Ko 1 HanMEHOBAHHE)

IIK -3. Ciocoben
MPOEKTUPOBATH TECTOBBIC
CIICHAPUH U TIPOBOJIUTH
MPOBEPKY
paboTOCIIOCOOHOCTH
MPOTPAMMHOTO
obecrieyeHust

[1K-3.1. 3HaeT BUABI
TECTUPOBAHUS
MIPOTrPaMMHOTO KOAa

3HaTh: YPOBHU TECTHUPOBaHUs (MOAYJIbHOE,
MHTETPALMOHHOE, CHCTEMHOE); BUJIbI
TecTUpOoBaHus (PYHKIIMOHAIBHOE,
Harpy304HO€, PerpeCCHOHHOE, IPUEMOYHOE).
YMeTh: BRIOUpATh BUJIbI TECTUPOBAHUS AJIsI
Pa3HBIX ATANOB IIPOEKTA.

Brnanets: TepMuHosoruei B o6snactu
tectupoBanus 110.

[1K-3.2. Ymeer
BBITIOTTHSATH MPOBEPKY
paboTOCTIOCOOHOCTH

MIPOrPaMMHOTO

obecrieueHus

3HaTh: KpuTepuu kKadectBa [10 n
IIPUEMOYHBIE KPUTEPUH.

YMeTh: pa3pabaThiBaTh TECTOBBIC CITydan
(test cases) ¥ TeCTOBBIC CIICHAPHUHU.

Bianets: HaBbIKaMH pyYHOTO TECTUPOBAHUS
U paboThI ¢ Oar-TPeKMHTOBBIMU CUCTEMaMH.

[1K-3.3. Bnageer
HaBBIKAMU CO3JIAaHHS
TECTOBBIX CLICHAPHCB U
UCTIOJIb30BaHUS UX IS
MIPOBEPKH
paboTocrnocoOHOCTH
IPOrPaMMHOTO
obecrniedeHus

3HaTh: TEXHUKU TECT-AN3aliHa (KJIACChl
SKBUBAJIEHTHOCTH, aHAJIN3 TPAHUYHBIX
3HAYCHHM ).

YMeTh: aBTOMaTU3UPOBATh TECTOBBIE
CILICHApHH.

Brnanets: HaBblkamMu pabOTHI C
bpeitMBOpKaMH JIJIs1 aBTOMaTH3UPOBAHHOTO
TECTUPOBAHUS.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUIIMHBI

®opMbI TEKYLIET0

Bun . KOHTPOJIA
Mopnyas (pa3nen)| yueOHoi HaHMeHOBaHIfe TEM AT Cemectp Obwem, Bbanasl | UHTEepaKkTHB, 4.| (HAaHMeHOBaHHE
(yueOHOI padboThI) q,
padoThI OLIeHOYHOI0
cpeacrsa)
Mopynsbl. Jlek. 1 Tema 1. [Ipobnema «4epHOTO SIIUKA» U 7 2 - - OtyeTsl 110
DyHIaMEHTAIbHBIE 6a3oBbie moHATHS XAl MPAKTUYECKUM
OCHOBBI ¥ MozienH |Cp Tema 2. Knaccuukarus METO10B 7 6 - - paboram 1-4
MHTEPIPETALUN UHTEpIpETALHNH.
Cp Tema 3. MHTEepnipeTalusi MpOCTHIX MOJIEIICH: 7 6 - -
JIMHEHHBIE MOJIETIU U JIEPEBbsI PEILICHUN.
Cp Tema 4. 'mobanbHas HHTEPIPETALINS: 7 6 - -
BaXHOCTb U BIIMSHUE IPU3HAKOB.
Cp Tema 5. JlokanbpHas MHTEPIPETALN: TEOPUS 7 6 - -
u anroput™m LIME.
Cp Tewma 6. JlokanbHast UHTEPIPETALMS: TEOPHUS 7 6 - -
u anroput™ SHAP.
Cp Tema 7. IlocTpoenue u npuMeHeHNE 7 6 - -
CYppOraTHbIX MOJIeJIEH.
Jlek. 2 Tema 8. MeTpuku 1715 OLIEHKH KauecTBa 7 2 - -
MHTEPIPETALNN.
Cp [1P1. Ananu3 BcTpoeHHOI 7 6 - -
MHTEPIPETUPYEMOCTH JIMHENHBIX MOZENIEN U
JepeBbeB (YacThb 1)
Cp [1P1. Ananu3 BcTpoeHHOM 7 6 7 -

MHTEPIPETUPYEMOCTH JIMHEHHBIX MOJICIIEH 1
JIepeBbEB (YacCTh 2)




®opMbI TEKYLIET0

paspabotku u tectupoBanus [10 (MLOps)

Bun . KOHTPOJIA
Moayas (pa3gen)| yueOHoOM HaHMeHOBaHIfe TeM saHsTHm Cemectp Obr.em, Bbaanbl | UHTepakTHB, 4.| (HanmMeHOBaHHMe
(yueOHOI padboThI) q,
padoThI OLIeHOYHOI0
cpeacTBa)
Cp [1P2. PacueT 1 Bu3yanu3aius riodaabHOR 7 6 - -
BaKHOCTH TIPU3HAKOB (4acTh 1)
Cp [1P2. Pacuet 1 Bu3yanu3aus riodaabHOR 7 6 7 -
BKHOCTHU TIPU3HAKOB (YacCTh 2)
Cp [1P3. ITpumenenue LIME nnst oObsicHeHUs 7 6 - -
OTJICIBHBIX MMPOTHO30B. (4acTh 1)
Cp [TP3. IIpumenenue LIME nnst oO6bsacHeHus 7 6 7 -
OTJICIHHBIX MPOTHO30B (YacTh 2)
Cp [1P4. ITpumenenune SHAP nisa ananuza 7 6 - -
MoJIeJIell ¥ TPOrHO30B (YacTh 1)
Cp [1P4. TIpumenenne SHAP s ananusza 7 6 7 -
MojieJieil ¥ MPOrHO30B (YacTh 2)
Monyis2. Jlek. 3 Tema 9. OcobeHHOCTH UHTEPIIPETALIIH 7 2 - - Otuetsl o
MHTepnperanus CBEpTOYHBIX HEWpOHHBIX ceTeil (CNN) [IPAKTUYECKUM
riryOOKHX MOJeNeH| Cp Tema 10. MeTobl BU3yanu3aiuy aKTUBALIAN 7 6 - - paboram 5-8
1 MHTETpallls B 1 KapT BHUMaHus B CNN
[IPOLCCCRI Cp Tema 11. Attention mechanisms kak 7 6 - -
paspaborku 10 MHCTPYMEHT uHTepnpeTanuu B NLP
Cp Tema 12. MaTepnperanyst Moaenen ais 7 6 - -
00pabOTKH TEKCTOBBIX JIAHHBIX
Cp Tema 13. Busyanuszanus pe3yiabratoB XAl 7 6 - -
JUISL pa3IM4YHBIX CTEMKXOJIIEPOB
Cp Tema 14. Unterpanust XAl B nuki 7 6 - -




®opMbI TEKYLIET0

Bup . KOHTPOJIA
. HanmeHnoBaHMe TeM 3aHATHH Oo0beMm,
Moayas (pa3gen)| yueOHoOM N Cemectp Bbaanbl | UHTepakTHB, 4.| (HanmMeHOBaHHMe
(yueOHOI padboThI) q,
padoThI OLIeHOYHOI0
cpeacrsa)
Cp Tema 15. Pa3paboTka TECTOBBIX CIIEHAPHUEB 7 6 - -
JUTSI IPOBEPKH KOPPEKTHOCTH MOJelie
Cp Tema 16. OTuyeckue acnekTsl U Kapbepa B 7 6 - -
obnactu uaTepnperupyemoro NN
Cp [1PS. Busyanusanus kapT akTUBalUU U 7 6 - -
aTpuOylnHuy B HEHPOHHBIX CeTsX (dacTh 1)
Cp [1IP5. Busyanusanus KapT akTUBalUU U 7 6 7 -
aTpuOylHMU B HEHPOHHBIX CETsIX (Y4acTh 2)
Cp I1IP6. Ananu3 BHUMaHUSA B MOJEIAX I 7 6 - -
00paboTku TekcTa (JacTh 1)
Cp T1P6. Axann3 BHUMAaHUS B MOJESIX IS 7 6 7 -
00paboTKu TeKcTa (4acTh 2)
Cp [TP7. CpaBuutenbHbIN aHanu3 MeTo10B XAl 7 6 - -
Ha KOMILJIEKCHOM Kelice (4acTb 1)
Cp [1P7. CpaBHUTENBHBIN aHAINU3 METO0B XAl 7 6 9 -
Ha KOMIIJIEKCHOM Keiice (JacTp 2)
Cp I1P8. Pa3zpaboTka TeCTOBOIO CLIEHApHs JUIs 7 8 9 -
BepU(pUKaUU O0BSICHEHUIH MOIETU
ITA [IpomexyTounas arrecranus 7 0,25 -
Kontpon |3auer 7 3,75 40 - HTtoroBbiii TecT
Hroro:; 180

C6xema pacyera HTOroBOro 0aJ11a: M0 HAKONMUTEJIbHOMY PEHTHHIY
Tebkymuii pedTuHr + Pe3ynpTaT HTOroBOrO TeCTa .




65. O0pa3zoBaTte/ibHbIE TEXHOJIOTHHI
B 6pamkax yueOHOTO Kypca IpeayCMOTPEHBI CIIeAYIoNe 00pa3oBaTeIbHbIC TEXHOIOTHH:

e TebxHomoruu TpaaULIMOHHOTO OOy4YeHHs B (opme JIeKIMH, MpaKTUYeCKuX padboT u
caM60CTOATENbHOM PabOThl 00YYaAIOIIMXCSL.

e TexH6o0moruss MPOEKTHOrO OOYYEHHUsS: peanu3alys M 3alluTa OTYETOB IO MPAKTHYECKUM
paboTam, BBITIOJIHEHUE U 3alllUTa KypCOBOU pabOThlI.

TexHONOTHH TPAJUIIMOHHOTO OOYdYEHHUs - OpraHu3aius ydeOHOro Tmpolecca B BY3e,
OCHOBaHHAasi Ha JIEKIUOHHBIX M NpPaKTHUYECKUX (opmax oOyuyeHusi: OOBSICHUTEIbHO-
I/IJ'IJ'ILOCTpaTI/IBHOC O6y‘I€HI/I€. I[aHHaf[ TCXHOJIOTUA HpI/IMeHﬂeTCH BO BCEX MO)Iy.TIS[X Kypca.

TexHONOTHSI WHTEPAKTUBHOTO OOyUYEHHUsS - OpraHMm3amus Y4eOHOTOo mpolecca, KOTopas
MPEIIoJIaracT MaKCUMAIIbHYI0 aKTUBHOCTh O0YYaroONMXCcs B mporecce GopMHPOBAHUS KIFOYCBBIX
KOMHGTGHHI/Iﬁ. Ha HpaKTI/ILIeCKOM 3aHATHUN 06yanOHII/I€C$I HpeI[CTaBJ'ISII-OT pe3yanaT BBIITOJIHCHUSL
3aJIaHHON PaOOTHI.

6. MeToauueckne YKazaHusd M0 OCBOCHUIO THCHUIIJIMHBI

6.1. PexoMeHAaIIUM 110 MOATOTOBKE K NPAKTHYECKUM 3aHATHAM

OO0yJarmmmMcs ClIeyeT:

. JI0 OYEpPETHOr0 MPAKTUYECKOTO 3aHITHS IO PEKOMEHJIOBAHHBIM JIUTEPATYPHBIM
HCTOYHUKAM popadoTaTh TEOPETUUECKHI MaTepHall, COOTBETCTBYIOIIEH TeMbI 3aHATHS;

. MIPH TIOJITOTOBKE K MPAKTHYECKUM 3aHSATHUSM CIeAyeT 00s3aTeNbHO UCTIOIh30BaTh HE
TOJIBKO JIEKIUH, YUeOHYIO TUTEPaTypy, HO U IPYTHe NCTOUYHUKH;

. B HayvaJie 3aHATUN 3a7aTh IMPENOAABATENIO BOIPOCHl 10 MaTepuay, BbI3BABIIEMY
3aTpyAHEHUS] B €ro TMOHMMAaHUM M OCBOCHMM IIPU PEIIEHUM 3a7a4d, 3aJaHHbIX JUIs
CaMOCTOSTENILHOTO PEIICHHUS;

. Ha 3aHATUM JOBOJWUTH KaXAYK 3aJady J0 OKOHYATEIbHOTO  pEILICHHS,
JIEMOHCTPUPOBATh TOHHUMAaHUE TMPOBEJACHHBIX pPACUETOB (AHATU30B, CHUTyallMil), B clydae
3aTpyIHEHUI 00pamaThes K MpernoiaBaTenio.

Jlyist TOro 94TOoOBI MPAKTUYECKUE 3aHATUS MPUHOCHIN MaKCUMAIbHYIO TOJIb3Y, HEOOXOIMMO
[IOMHUTb, YTO YIPAXHEHUE M PEIICHHE 3aJad IPOBOJATCA IO PACCMOTPEHHOMY Ha JIEKIMSIX
MaTepuagy U CBSI3aHbI, KaK MPABUIIO, C JETAILHBIM Pa300pOM OTAEIBHBIX BOIIPOCOB JICKIIHOHHOTO
Kypca. Crenyer NOAYEpPKHYTh, YTO TOJBKO TIIOCIE YCBOEHHs JIEKIMOHHOIO Marepuana ¢
OTIpeIeTICHHON TOYKH 3pEeHUS (2 UMEHHO C TOW, C KOTOPOW OH M3JIaraercsl Ha JIKIHSIX) OH Oynaer
3aKpEIUIATHCS 00YUaroIIMMCs Ha MIPAKTUUYECKHUX 3aHATUSAX KaK B pe3yJibTaTe 00CYX ACHUS U aHAJIM3a
JEKIIMOHHOTO MaTepHala, TaK U C MOMOIIBI0 PElIeHHus MPOOIEeMHBIX CUTyalui, 3anad. [Ipu atux
YCIIOBUSX 00y4YaroImUNCcs HE TOJBKO XOPOIIO YCBOUT MaTepuai, HO U Hay4YUTCs MPUMEHSATh €ro Ha
MpPaKTUKE, a TAKXKE MOJYYUT JIOMOJHUTEIbHBI CTUMYN (M 3TO OYEHb BAXXHO) ISl AKTUBHOMU
MPOPaOOTKH JICKITUH.

[Ipu caMoCTOATETPHOM pEIIEHUH 3a7ad HYKHO OOOCHOBBIBATH KaXKIbIM STal pEIICHHS,
UCXOMS W3 TEOPEeTHUECKUX MoJjiokeHuM Kypca. Ecnm oOydaromuxcsi BUIUT HECKOJBKO ITyTeil
pelieHus npoOieMsl (3a7a4n), TO Hy>KHO CPaBHHUTH MX U BRIOPATh CaMbliil pariuoHanbHbIN. [Tone3no
JI0 Hayaja BBIYMCICHUM COCTaBUTh KpaTKUil IUIaH peleHus mnpoOiemsbl (3amaun). Pemenue
MpOOJIEMHBIX 3a/lad WM MPUMEPOB CIIEIyeT H3JIaraTh MOAPOOHO, BBIUMCICHHS pacrojiarath B
CTPOIOM TOpSAJIKE, OTHENAS BCIOMOTATEIbHBIE BBIUUCIECHUS OT OCHOBHBIX. PemieHus mpu
HEO0OXOIUMOCTH HY>KHO COIPOBOXKIATh KOMMEHTAPUSIMHU, CXEMaMH, YEPTEKaMHU 1 PUCYHKAMH.

Crnenyer TMOMHHUTB, 4YTO PEIICHHE KaXKIO0M y4eOHOW 3amadd JOHKHO JOBOJIUTHCS [0
OKOHYATEIILHOTO JIOTHYECKOTO OTBETA, KOTOPOTO TPeOYeT yCIOBUE, M TI0 BOBMOKHOCTH C BBIBOJIOM.
[TomrydeHHBIH OTBET ClielyeT MPOBEPUTH CIIOCO0AMU, BHITEKAIOLUIMMH U3 CYIIECTBA JaHHOW 3a/Ja4u.
[Tone3Ho Taxke (€ciM BO3MOXKHO) pElIaTh HECKOJBKMMHU CIIOCO0AMU M CPAaBHUTH IOJyYEHHBIE
pe3ynbTaThl. PerieHue 3ajad AaHHOTO THUIA HYKHO MPOJOJKATh O MPHOOPETEHUs TBEPIbIX
HAaBBIKOB B X PEIICHUH.



6.2. PexoMeH1anmu 1o nNoaAroToBKe K 3a4eTy
[ToaroToBka K 3a4eTy CHOCOOCTBYET 3aKpEIUICHUIO, YIUIYOJICHHIO W OOOOIICHUIO 3HAHUH,

MOJTy4aeMbIX, B TIpoIlecce OOYUYEeHHsI, a TaK)Ke MPUMEHEHHUIO UX K PEIICHHI0 MPAKTUYECKUX 3a/1ad.
['oToBsick k 3aueTy, oOydaromuiics JTUKBHIUPYET HUMEIOLIUecs] MpoOenasl B 3HAHUSX, YIIyOsserT,
CUCTeMAaTHU3UPYyeT U yMOPSAOYMBACT CBOM 3HaHUA. Ha 3aueTe oOydaromuiics IEMOHCTPUPYET TO,
YTO OH PHOOPEIT B MPOIeCCe OOYUECHHS TI0 YIeOHON AUCITUTUTHHE.

H€06XO,Z[I/IMO OPHUCHTUPOBATH o6yqalonmxc;1 Ha CUCTCMATUYCCKYIO IMOATOTOBKY K 3aHATHAM

B T€UEHHUE CEMECTpPa, YTO IMO3BOJIUT HUCMOJb30BATh BPEMS 3aUYETHOW CECCHUM ISl CHCTEMATH3alNU
3HAHUN.

7. OueHo4YHbBIE CPeACTBA

7.1. ITacnopT OLIEHOYHBIX CPEACTB

Cemecr Koa xoHTpOIMpyemMoii KOMIeTeHIIUH HanmeHoBanue
P (UJIM ee 4acTH) OLIEHOYHOI'0 CPeACTBA
7 [1K-3 TectoBsie 3amanus 1 - 300

Bomnpocs! k 3auety 1 — 70
OT4eThl 0 MpakTUYECKUM padotam 1-8

7.2. TunoBble 3a1aHUsI HJIM HHbIE MAaTEePHAJIbl, HEOOXOAMMBbIE IJIs1 TEKYIIero KOHTPOJIs

7.2.1. TunoBbIe TECTOBbIE MATEPHUAJIbI

(HaumeHoBaHue OYeHOUHO20 cpedcmea)

1. Kakue U3 nepednciaeHHbIX MOEIEH CUNTAIOTCS N3HAYaJIbHO MHTEPIPETUPYEMBIMU?
A. Jluneitnas perpeccus

B. I'my6oxkas neliponHnas cetb ¢ 50 ciosmu

C. lepeBo pemieHuit TryonHoM 3

D. Ancam6ab u3 1000 ciryuaiiHBIX JepeBbEB

OtseT: A, C

2. Kakue yTBepkAe€HHS O KOMIIPOMHUCCE MEXIY TOYHOCTBIO U HMHTEPIPETUPYEMOCTHIO

BEpHBI?

A. CrioxHBIE MOJIENIH BCET/Ia TOUHEE U MHTEPIPETUPYEMEE TPOCTHIX.
B. IlpocTtbie Mosienu yacTo 6osiee HHTEPIPETUPYEMBI, HO MOTYT IIPOUTPBIBATH B TOYHOCTH.
C. MHHrepnpeTupyeMOCTh BCErJa JOCTHIaeTCsd WCKIIOYHUTENIBHO 3a CYET CHHKEHHUS

TOYHOCTH.
D. BswiGop wMomenun dYacTo MpeACTaBIsSET CcO000M OallaHC MeEXAy TOYHOCTHIO H
HHTEPIIPETHPYEMOCTBIO.
Otset: B, D

3. YTo U3 nepevyrcIeHHOT0 SABISIETCS 1IeJIbI0 MeT010B nHTepnpeTupyemoro MU (XAI)?
A. OGecrieyeHre COOTBETCTBHUS HOPMAaTHBHBIM TpeOoBaHusM (Harpumep, GDPR)

B. Yckopenue BpeMeHn 00yueHus MOeIeH

C. Otnagka u ynyuiieHue Mojenen

D. ®opmupoBanue A10BEPHS y TOJIb30BATENICH

Otser: A, C,D

4. Kakue MeTofipl OTHOCSITCS K MOJIENIbHO-arHocTHYeCKUM (model-agnostic)?
A. AHanu3 BECOB B JIMHEIHOHN perpeccuu



B. Anroputm LIME

C. Anroputm SHAP

D. Busyanusanus nepesa peleHun
Otset: B, C

5. Kakue yTBepKaeHHs 0 JIOKaIbHOW HHTEPIIPETALNY BEPHBI?

A. OHa 00bscHsIET o011ee MoBeIeHNe MOJIeNIM Ha BceM Habope JTaHHBIX.

B. LIME sBnsieTcsi THIMYHBIM NPEICTABUTEIEM METO/IOB JIOKAIHBHON MHTEPIPETALINH.

C. Ona otBeuaer Ha Bompoc '"[loueMy Mojenbp NpuHANA TAaKOe pPEIIEHUE I 3TOro
KOHKpeTHOro npumepa?"

D. Ona Bcerga TpeOyeT MOJHOTo nepeo0yyueHust MOJIEIH.

Otset: B, C

6. Kakue 13 nepeurciaeHHbIX METO/I0B OCHOBAHbI Ha Uiee CypporaTHON Moaenu?
A. Permutation Importance

B. LIME

C. Global Surrogate

D. SHAP (KernelExplainer)

Otser: B, C, D

7. Kakue BHU3yanu3allud SIBISIOTCS CTaHAAPTHBIMHU IS aHAIM3a TII00AbHON BaKHOCTH
MIPU3HAKOB?

A. I'paduk BaxxHoctu npusHakos (Feature Importance Bar Chart)

B. Summary plot 8 SHAP

C. Force plot miis ogHoro HabIIOACHUS

D. I'padux yactuunsix 3aBucumocteit (PDP)

OtBet: A, B

8. Kakue mMeTo/bl MCHONB3YIOTCS U MHTEPIPETALUU PEIICHUH CBEPTOYHBIX HEHMPOHHBIX
ceteil (CNN) B KOMIIBIOTEPHOM 3pEHHUH?

A. JlepeBo peieHuit

B. Grad-CAM

C. Kaptsl aktuBanuu (Activation Maps)

D. JIuneitnas perpeccus

Otset: B, C

9. Kakue ytBepxxaenus o merone SHAP BepHbI?

A. OH OCHOBaH Ha TEOPUH UT'P U KOHUENINH CIIPaBEAJIMBOTO pacipeieseHus BKIaa.
B. On MosxeT OBITh paccUuTaH TOJIBKO JUIS TMHEHHBIX MOJIEIEH.

C. OH npefocTaBiIseT Kak MIo00anbHbIC, TAK U JJOKATHHBIE OOBSICHEHUSI.

D. Ero Beluncnenue Bcerja Tpedyer 3KCIOHEHIIMAIBHOTO BPEMEHHU.

Otset: A, C

10. Kakue npo6iemsl npuzBa pemats metog LIME?

A. Hu3zkast TOUHOCTB CIIOKHBIX MOJIEIEH

B. UHTepnpeTanus MHAMBAYAIBHBIX NPEICKa3aHUA MOJENIEH-""4epHBIX SIIUKOB"
C. BbIcoKasi BBIYMCIINTENBHAS CI0KHOCTh METO/10B Ha ocHOBe Lllennun

D. OrcyTcTBHE BCTPOCHHOW HHTEPIPETUPYEMOCTH Y MHOTMX MOJEJIEN

Otser: B, D

Kpurepun oneHkm 3a npoiieHHBIN TeCT:
e 40 OGamoB BBICTABIIIETCS OOydYarOLIEMYCsl, €CIIM OH OTBETWJI IPAaBMWIBHO HA BCE BOIPOCHI



paHmoMHOI BEIOOPKHU 30 TECTOBBIX 3aJaHMIA;
e (-39 6amioB BeICTaBIIsIETCS 00yYAIOMIEMYCs B 3aBUCUMOCTH OT KOJTMYECTBA BEPHBIX OTBETOB
Ha BOIPOCHI paHI0MHO# BbIOOpKH 30 TECTOBBIX 3a1aHHIA.

7.2.2. IIpuMep NpaKTHYIECKOH PAdOThHI

IIpakTuyeckas padora 1. AHaiM3 BCTPOCHHOM MHTEPHPETUPYEMOCTH JIMHEHHBIX MOJIENeH
U IEpEBHEB

Lless padoThbl: OCBOMTH M3BJICUCHHUE M aHAIN3 BCTPOCHHBIX METPUK MHTEPIPETUPYEMOCTH

(Beca koa(PUITMEHTOB, BAXKHOCTD NMMPU3HAKOB) U3 MTPOCTHIX MOJIEIICH.

3apanue. Ha umeromemcss Habope AaHHBIX MOCTPOUTH JUHEMHYIO PErpeccui0 U JEpeBO
pemienuit. [Ipoananu3upoBaTh U BU3yaIU3UPOBATh Beca KOIPPUIIMEHTOB U BaXKHOCTH NMPU3HAKOB,
ClIeJIaB BBIBOJIBI O BIMSHUU (PaKTOPOB Ha LEJIEBYIO MIEPEMEHHYIO.

MeTtoauuecKkue yKa3aHus:

1. 3arpysute maHHBIE U BBIOJHUTE epBUYHBIN ananmu3 (head, describe, info).

Pas0eiiTe nanHbpie Ha 0O0YYAIOIIYIO U TECTOBYIO BHIOOPKH.
OO0yunTe MO/IEIb JINHEHHON PErpecCcHH.
Busyanuzupyiite k03 PHUIHEHTH MO C TOMOIIBIO CTOJIOUATOM TUarpaMMBI.
OOGyuuTe MOJEIb IepeBa PEIICHUM ¢ OTpaHUYEHHOMN TITyOUHOM.
Busyanusupyiite BaXKHOCTh MPU3HAKOB U TOCTPONUTE CXEMY CaMOro JepeBa.
CpaBHuUTE BBIBOJIbI, IOJYUYEHHBIE OT JBYX MOJEIEH.
CocTaBbTe OTYET, COJEP>KAIIHNIA BCE MyHKTHI BBHITIOTHEHHS 33/1aHUS.

e i

IpakTnyeckas padora 2. Pacuer u Bu3yanm3aius riio0aabHON BaXKHOCTH MPU3HAKOB
Leas padoThl: HAYYNTHCS BBIUMCIATH M CPABHUBATH TTI00ATBHYIO BaXKHOCTH NMPU3HAKOB C
TIOMOIIBI0 MOJICITFHO-arHOCTUYECKHUX METOI0B (Ha mpuMepe Permutation Importance).
3apanmne. O0yuuTh MOJIETH CIYYaHOTO Jieca Ha MPEJOCTaBICHHBIX JIaHHBIX. PaccuuTaTh 1
OTPAHKUPOBATh BAXXHOCTh MPH3HAKOB METOJIOM TEPECTAHOBOK, MPOAHATH3UPOBAB CTAOMIBLHOCTH
pe3yJIbTaTOB.
MeTtoauuecKkue yKa3aHus:
1. OOyuwure MOJENb CIy4YalHOTO Jeca.
2. PaccuuTaiiTe BCTpOCHHYIO BaXXHOCTh Tpu3HaKoB (feature importances ).
3. HUcnons3ys oubmmorexky ELIS wmu scikit-learn, paccunraiite Ba)XHOCTH MPU3HAKOB
MeTo0M TepectaHoBOK (Permutation Importance).
4. BusyanusupyiTe U CpaBHHUTE pe3yJIbTaThl IByX METOJIOB.
5. Tlpoananmu3upyiite, Kakue MPU3HAKU MOJICTh CYMUTACT HANOOJIee BIUATEIbHBIMU.
6. CocraBbTe OTUET, COAEPIKALLUI BCE ITYHKTHI BHIITOJIHEHUS 3aaHMsL.

IMpakTuyeckas padora 3. [Ipumenenne LIME it 00bsiIcCHEHUS OT/IEIBHBIX IPOTHO30B
Heap paGorbl: TPHOOPECTH HABBIKM JIOKABHOM HWHTEpPIpETallMd  MPOU3BOJIBHON
MOJICIIU-«YEPHOTO SIIUKa» ¢ Ucnolib3oBanueM onodauorexku LIME.
3aganue. Jlns oOyuyeHHOW Mojenu (HampuMmep, TPaJueHTHOrO OYCTHHra) W HECKOJBKUX
TECTOBBIX MPUMEPOB (KOPPEKTHBIN U OUIMOOYHBIN MPOTHO3) CTEHEPUPOBATH M MPOAHAIU3UPOBATH
JIOKaJbHBIE 00bsicHeHns ¢ moMorbo LIME.
MeToanuyeckue yKazaHus:
1. BriOepure nBa mpumepa U3 TECTOBOM BBIOOPKH: T/Ie MOEINb MpejacKa3ana BEPHO U
rje ommoIack.
2. HWunnmanusupyiite o0bsicauTens LIME s TaOMUYHBIX JaHHBIX.
Crenepupyiite 00BSICHEHHE TSI KQKI0TO BRIOPAHHOTO MPUMEPA.
4. Busyanusupyiite pesynbrat (show in_notebook).

(O8]



5. HpoaHaHHSprﬁTe, KaKueC IMPU3HAKU HanOoJee CUILHO IOBIIMSIM Ha KOHKPETHOC
MPEACKA3aHUEC B KAXKIOM Cliydac.
6. CocraBbTe OTYCT, co;[epxcamm‘/i BCC ITYHKTBI BBITIOJIHCHUA 3aIaHUA.

IIpakTHyeckas padora 4. [Ipumenenne SHAP i ananusza Mmoaenel U IporHo30B
Leabr paGorbl: OCBOMTH ucHoONb30BaHuE (peiimBopka SHAP 1 mpoBeneHust kak
JIOKaJbHOTO, TAaK U I100aJbHOTO aHAIN3a MOJIENIEH.
3aganue. [IpoBecTu BceCTOPOHHUI aHAIM3 MOJAETU IPAJIUEHTHOrO OYCTHHra ¢ MOMOIIbIO
SHAP: paccuutaTh ri00ajbHYI0 Ba)KHOCTh IPHU3HAKOB, MPOAHATU3UPOBATh WHIMBUAYaJIbHBIC
Ipe/ICKa3aHus U 3aBUCUMOCTH.
MeToanuyeckue yKasaHus:
1. Paccuutaiite SHAP-3HaueHus ass TeCTOBOI BBIOOPKH.
2. TloctpoiiTe rpaduk CBOJHON BaXKHOCTU MPU3HAKOB (summary_plot).
3. Tloctpoiite rpadux 3aBucumoctu (dependence plot) mist omHOTO-ABYX Hambosee
BaXKHBIX IPU3HAKOB.
4. Ucnonwsys force plot, mpoananm3upyiTe BKJIaJ NPU3HAKOB B TIPOTHO3 IS
KOHKPETHOT'O IPUMeEpa.
Cpasuute BoiBOAbI SHAP ¢ pesynbTaTramu, nomyueHHbIMH B paboTax 2 u 3.
6. CocraBbTe OTUET, COAEPIKALLMI BCE ITYHKTHI BHIITOJIHEHUS 3aaHMsL.

9]

IIpakTyeckas padora 5. Busyanuzanus kapT akTUBAlMM U aTpuOyLMH B HEHPOHHBIX
CeTsIX
Lesab padoThl: HAyYUThCS TPUMEHATH MeToAbl arpuOynuu (Grad-CAM) ans BU3yanu3anuu
obracTeil mHTEpeca B M300pKEHUSIX y CBEPTOUHOU HepoHHoi ceTr (CNN).
3aganue. [[ns npenoOyuenHoir CNN (manpumep, VGG) peanuzoBats meton Grad-CAM
JUIsT  BU3yalM3allMM  Y4YacTKOB  H300pa)keHHsi, HauOoyiee TMOBIUSABIIMX Ha  HUTOTOBYIO
KJIaccu(uKaIuio.
MeTtoauyeckue ykazaHus:
1. 3arpysute npenoOyueHHYIO MOJEIb U IPUMEP N300paskeHHs.
2. BriOepuTe 1eneBoi CBEpTOUYHBIN CIOU JIsl aHAIHU3A.
3. Peammsyiire anroput™m Grad-CAM: paccumTaiiTe rpaJueHThl LIEJIEBOr0 Kiacca Io
aKTHBAIUSIM BBIOPAHHOTO CITOSI.
4. Hanoxwure NOIXy4YEHHYIO KapTy aTpUOYIIMU Ha UCXOJHOE H300pakeHHe.
CnenaiiTe BBIBOABI O TOM, Ha KaKH€ YacTH HM300paKeHUS MOJIeIh oOpaTuia
BHUMAaHHUE.
6. CocraBbTe OTYET, COACPIKANIUI BCE IYHKTHI BBINIOJHEHUS 3a/1aHHUS.

9]

IIpakTuueckas padora 6. AHaIM3 BHUMAaHUS B MOJIETISAX JIJ1si 00paOOTKHU TEKCTa
Llesas padoThl: Hccieq0BaTh pabOTy MEXaHU3Ma BHUMAHUS B HEMPOHHOW CETH Ul aHAJIn3a
TOHAJILHOCTH TEKCTa U UHTEPIPETAIH NpeAcKa3aHu.
3aganue. [locTpouTh WM HUCNONB30BATH TOTOBYIO MOJENb C MEXAaHM3MOM BHUMAHUS IS
KJIacCU(UKaLlMU TOHAJILHOCTU OT3bIBOB. [IpoaHanu3upoBaTh Beca BHUMaHUs JJIsl KJIFOUEBBIX CJIOB B
pa3IMYHBIX IPUMEpax.
MeTtoauyeckue ykazaHusi:
1. 3arpy3ute HaOOpP JaHHBIX C TEKCTOBBIMH OT3BIBAMH.
2. OOyuwuTe WM 3arpy3uTe NPOCTYIO MOJEIb C cllioeM Attention.
3. Tlomyuute Beca BHUMaHUSA AJI1 HECKOJIBKMX TECTOBBIX IPUMEPOB (TIOJOKHUTEIBHBIX U
OTpULIATENIbHBIX OT3BIBOB).
4. Busyanusupyite pe3yibTaT, OKpalluBas CJI0Ba B TEKCTE B COOTBETCTBUU C UX BECOM
BHHUMaHUSI.
OO0BscHHTE, KaK MOJIENb MPHUIILIA K PEIICHUIO HA OCHOBE KJIFOUEBBIX CIIOB.
6. CocraBbTe OTYET, COACPIKALIUIN BCE IYHKTHI BBINIOJHEHUS 3a/1aHHUS.

e



IpakTnueckas padora 7. CpaBHUTENIbHBIN aHaIN3 METO10B XAl Ha KOMIUIEKCHOM Keiice
Lleasb paGoThl: 3aKpeNUTh HABBIKA BbIOOpA M MPUMEHEHUS PA3IUYHBIX MeToA0B XAl s
pelIeHrs CKBO3HOM 3a71aui U (OPMUPOBAHHUS UTOTOBOTO 3aKJIFOUEHUS.
3ananme. Ha peanbHoMm keiice (Hampumep, "KpeauTHbIi CKOpUHI") NMPOBECTH IOJHBIH
aHaJIu3 MOJIeNM C Hucroyib3oBaHueM 3-4 paznuuHbix MeTonoB XAl (SHAP, LIME, Permutation
Importance), TOArOTOBUB CBOJIHBIM OTYET.
MeTtoauyeckue ykazaHus:

1.
2.
3.

6.

OOyuuTe MOENb AJIsl peLIeHUs 3aa4i OMHAPHOU KIIacCU(pUKAIIUH.
HOCJ’IC}IOB&TCJ’IBHO IMPUMCEHUTE HECKOJIBKO M3YUCHHBIX METOA0B HHTCPIIPETAIIN.
CpaBHUTE pe3yJbTaThl, TMOJY4YCHHBIE pPAa3HBIMA METOJAaMHU: CXOJCTBA U
NPOTUBOPEYHS.

CdopmynupyiiTe UTOTOBOE 3aKITIOUYCHHE O TOM, KaK MOJIENIb PUHUMAET PELICHUS, 1
HACKOJIPKO OHA HaJIe)KHA.

Omnpenenure, KaKoi METOJ TydIlle TIOJXOIUT AJsi OOBSICHEHHUS OU3HEC-aHATUTHKY, a
KaKoW — /i pa3paboTyuuKa.

CocTaBbTe OTYET, COJEPKAIIHIA BCE MMyHKTHI BHITIOTHEHHUSI 33/ 1aHUS.

IIpakTnyeckass padora 8. Pa3paboTka TecTOoBOro cueHapus M BepUUKAUH
00BSICHEHUI MOAEITA
Heas padorbl: chopMHPOBATH HABBIKM TECTUPOBAHHS MPOTPAMMHBIX KOMIIOHEHTOB,
CBSA3aHHBIX C MHTEPIPETUPYEMOCTBIO, B COOTBETCTBUU ¢ KoMrieTeHuuen [1K-3.
3ananme. Pa3paboraTh TecTOBBIN clieHapuil (test case) A MPOBEPKH KOPPEKTHOCTH
paboTel MeTona uHTepnperauuu (Ha BbiOop: LIME nmnun SHAP) Ha CHHTETHYECKHX U PEabHBIX

JaHHBIX.

MeTogmquKne YKazanus:

1.

2.

5.
6.

Omnpeznenure KpUTepUU KadecTBa OOBSCHEHHUS: YCTOHUMBOCTH (robustness) u
HenpoTuBopeunBocTs (faithfulness).

[TonroToBbTE CUHTETUYECKH JJaTaceT ¢ 3aBEOMO M3BECTHBIMH 3aBHCUMOCTSIMHU.
Hanumure Tect, nposepstomuii, uro Metoq XAl KOppeKTHO WACHTUPUIUPYET ITH
3aBHCHUMOCTH.

Hanummre TecT, MpoBepsOIINi, 9T0 HEOOIBIIOE H3MEHEHUE BXOJHBIX JaHHBIX HE
NPUBOJIUT K KapHMHAJIBLHOMY U3MEHEHUIO O0BSICHEHUS (U1 yCTOMYMBBIX METO/IOB).
OdopmuTe TecTOBBIE ClIEHApUH B BUJIE KOJa (HapUMep, C HCIOIb30BaHUEM pytest).
CocTtaBbTe OTYET, COJIEPIKAIINI BCE IMyHKTHI BHIIOJIHEHUS 3aaHUS.

TpebdoBanus k opopmiIeHHIO
OT4eT nOIDKEH coJepkaTh MOAPOOHOE omucaHue (BKIOYas womocTpanuu). OTuér mo
NPAaKTUYECKOMY 3aHSATHIO BBITIOJIHIETCS Ha CTpaHUIax Gpopmarta A4 B 3JIEKTPOHHOM BUJIE.
[Tpu odopmieHnn 0TYETa UCTIONB3YETCS CKBO3HASI HyMEpalus CTPaHUI], CYUTAsT THTYJIbHBINA
JHMCT TepBoi cTpanuiieil. HoMep cTpaHUIbI Ha TUTYJIBHOM JIUCTE He cTaBUTCsA. Homepa cTpaHUIIbI
CTaBSTCS TI0 IICHTPY BBEPXY.
[Tpu opopmiennn otuéra cobIOAATH CIEAYIONINE TPEOOBAHUS:
e Jlnis 3aT0JIOBKOB: MOJIY>KUPHBIN pu@T, 14 0T, HEHTPUPOBAHHBIM.
e ]Iy OCHOBHOTO TEKCTa: HEXHUPHBIN WPHUPT, 14 1T, BRIpaBHUBAHUE I10 IIHPUHE.
e Bo Bcex ciyvasx tun mpudTa — Times New Roman, orctym a63ama 1.25 cM, momyTopHbIi
MEXXTyCTPOUHBIA UHTEPBAJ.
e Ilonsa: neBoe — 2 cM, IpaBoe, BEpXHEe U HUXKHEE — 1 cM.

IIpoueaypa oueHuBaHUS
O11eHKa BBIMOJIHEHHON MPaKTHYECKOH paboThl TPOBOAUTCS IO CIETYIOIIUM KPUTEPHUSIM:
1. Hanuune Bceii cymecTBeHHOM H(pOpManuu o padoTe



Nowkwd

TO4YHOCTB M NOJIHOTA NPEIOCTABISIEMBIX CBEACHUI

HenpoTtuBopeunBocTh NpUBOIUMON HH(OpMaLIUN

[TpaBUIILHOCTH MHTEPIPETAINI U BEIBOJIOB, KOTOPBIE CIETaHbI IO Pe3ybTaTaM paOdoThI
CreneHp TOCTHKEHHUST 00yJaIOMUMCS TOCTABICHHOM 1Ie/TH

O060CHOBaHHOCTH IPUMEHSEMOTO PEIICHHUSI

['pamoTHOCTH (COAEpKaTENBHAS) UCTIOIB3YEMBIX (DOPMYIUPOBOK

Kpurtepum onenku:
- OIICHKA «3aUTEHOY» BBICTABISETCS 00yYaromeMycs, eciiu

IPOIEMOHCTPUPOBaHa paboTa MPOrpaMMel;

NPEJOCTABIEH OTYET O BBINOJIHEHUH pPadOTHl, O(QOPMIICHHBI B COOTBETCTBUHU C
YCTaHOBJICHHBIMH TPEOOBAHUSAMU;

IIPU 3alllUTE OTYETa IPOJEMOHCTPUPOBAHBI BCECTOPOHHUE, CHUCTEMATU3MPOBAHHBIE,
riy0oKue 3HaHUs yu4eOHOM nMporpaMMbl JUCHUIUIMHBI U YMEHHE YBEPEHHO IIPUMEHSTh
UX Ha TMPaKTUKE NpPHU PELICHUM KOHKPETHBIX 3a/ady, CBOOOAHOE M MPABUIIBHOE
000OCHOBaHME NPUHATBHIX pEIIEHUH, IOHMMAHHE W YMEHUE OOBACHUTH KOJ
IIPOrpPaMMBl;

- OLICHKA «HE 3a4TE€HO» BBICTABJIAETCS 00y4JaIOLIeMyCsl, €CIIU
® [IPOAEMOHCTPHUPOBaHA pabOTa MPOrpaMMbl, HE COOTBETCTBYIOLIEH 3a1aHMIO;
® HE NPEAOCTaBIEH OTYET O BHINOJIHEHUH PabOTHI, OPOPMIICHHBIH B COOTBETCTBUU C
YCTaHOBJICHHBIMH TPEOOBAHUSAMU;
e [IpU 3alIUTe OTYETa HE MPOJEMOHCTPUPOBAHbI 3HAHUS Y4E€OHOH IpPOrpamMMmbl
JTUCIUIUIMHBL, HE HaOII0qaeTcs MOHMMaHUe KoJja POrpaMMBbl;

Kpurepun oneHk# 3a 0OTYETHI IO IPAKTUUECKUM paboTam:

@®opMbI TEKYLIIETO

Kpurepuu u HopMbI OLIEHKHU

KOHTPOJIA
Otyer no | 7 GaJyuIoB — 3a7aHKE BBITIOJHEHO B IMOJIHOM 00bEME O3 3aMeUyaHmit
MPAKTUYECKUM 4-6 OaioB — 3aJaHWC BBITIOJHEHO HE B TOJTHOM OOBEME, MPHUCYTCTBYIOT
paboram 1-6 HECYIIECTBECHHBIC 3aMEYAHHS

1-3 Oamnma — 3amaHue BBIOJHEHO HE B TOJIHOM OO0BEME, NMPUCYTCTBYIOT

3aMeUYaHUs 10 BHITIOJTHCHHIO 33 T1aHUS

0 GayuToB — 3a7aHKE HE BHITIOJIHEHO
OTuer mo | 9 6anioB — 3a/laHUE BBIIIOJIHEHO B MOJTHOM 00BbEME 0e3 3aMeuaHuit
MPAKTHYECKUM 6-7 OamnoB — 3aJaHWE BBINOJHEHO B TOTHOM O00OBEME, MPHUCYTCTBYIOT
pabotam 7-8 3aMeuyaHUs 10 BHITIOTHEHHIO 33 TaHUS

4-5 GaymuioB — 3a/laHUE BBHIMOJIHEHO HE B TOJHOM 00BEME, NMPUCYTCTBYIOT
HECYIIECTBEHHbIC 3aMEYaHHUs

1-3 Oamnma — 3a7aHUe BBINOJHEHO HE B TOJHOM O0BEME, MPUCYTCTBYIOT
3aMC€4aHus I10 BBIITOJIHCHUIO 3aJaHUsA

0 6ay10B — 3a7]aHKE HE BBINOJIHEHO

7.3. OneHo4Hble cpeacTBa IS NMPOMEKYTOYHOH ATTECTAMM IO WTOramM OCBOCHHS

AUCIHHUITINHBI




7.3.1. Bonpochl K NPOMEKYTOYHOM aTTecTalluu

Cemectp 7
Ne Bomnpocsl k 3auety

1. JlaliTe onpeneneHrne MHTEPIPETUPYEMOT0 HCKYCCTBEHHOTO HHTEUIeKkTa (XAl).

2 B uem 3akmouaercs (yHmameHTanmpHas mpobiIeMa «UYEpHOTO SIIUKa» B MAIIUHHOM
00y4yeHun?

3. HazoBuTe u oxapaktepusyiTe J1Ba OCHOBHBIX THIA HWHTEPIPETUPYEMOCTHU: BHYTPEHHSIS
(inherent) u mocT-xok (post-hoc).

4. B uem pazauna Mexay riao0anbHOM U JIOKAJIbHON MHTEepOpeTaluei?

5. [lepeuncnute OCHOBHBIE MPUUYMHBI, IO KOTOPBIM UHTEpIIpeTUpyeMocTh Mmoneneit MU crana
KPUTHYECKH BaXKHOM.

6. OnuimTe KOMIPOMUCC MEX/1y TOUHOCTBIO U HHTEPIPETUPYEMOCTHIO MOJICIIH.

7. HazoBure kareropuu CTeMKXOJIIEPOB, 3aMHTEPECOBAHHBIX B MHTEPIPETHUPYEMOCTH, U UX
LEJIH.

8. KakoBbI 5 THYECKHE aceKThl HCIIOIB30BaHUsI HHTEpIpeTupyemoro NIN?

9. Jaiite onpeneneHne «cnpaBeTMBOCTH (fairness) B KOHTEKCTE MAIIMHHOTO OOyYeHUS U
posib XAl B ee 00ecTicUeHHH.

10. | Yto Takoe «yCTOWYMBOCTBHY» (robustness) MOJEIN U KaK €€ MOXKHO MPOBEPUTH C MIOMOIIBIO
MeToa0B XAI?

11. | Kakue momenu MamdHHOTO OOYYEHUsS CUMTAIOTCS HM3HAYAIBHO WHTEPIPETHPYEMBIMU U
nouemy?

12. | OnummTe, KaKk MHTEPIPETUPOBATH KOIPDHUIIMESHTHI B MOJICIN JTMHEHHON PErPECCHH.

13. | Kak MOXHO BU3YaJIM3UPOBATh U MHTEPIPETUPOBATH MOJIEJIb JIEPEBA PEIICHHI?

14. | B yem mpeumyIecTBa U HEJOCTATKU JIOTHCTUYECKOW perpeccur Kak MHTEepPIpeTUpPyeMOit
MoJienu?

15. | Yro takoe 06001eHHbIe aaauTuBHBIE Moenu (GAM) U B UeM UX HHTEPIPETHPYEMOCTh?

16. | [louemy npaBusio IF-THEN cuurtaercss HHTEpIPETUPYEMBIM?

17. | Kakue orpaHMyeHUsi HAKJIAJbIBAIOTCS HAa H3HAYAJILHO WMHTEPHPETHPYEMbIE MOJAENIU IS
COXpaHEHUs WX TOHITHOCTU?

18. | Yro moapa3zymeBaeTcs MMoj «BaXKHOCTBIO pu3Hakay (feature importance)?

19. | OnummTe npUHIMI paboOThl METOJa MepecTaHOBOYHOW BaxkHocTH (Permutation
Importance).

20. | B yuem pasHuna Mexay BCTpoeHHOH BakHOCThI0O B Random Forest u mepecranoBouHOi
BaXXHOCTBIO?

21. | Yro Takoe yactuunble 3aBucumoctH (Partial Dependence Plots - PDP)?

22. | Kak unrepnperupyercs rpaduk YaCTUYHBIX 3aBUCUMOCTEN?

23. | Yro moka3sIBalOT rpadyiku MHAUBUAYAIBHBIX yYcaoBHBIX oxunanuii (ICE)?

24. | B uem mnpeumymectBa u Hemoctatku ALE (Accumulated Local Effects) plots mo
cpaBHeHHUIO ¢ PDP?

25. | Yro Takoe anaym3 npoduiieii npeackazanuii (Prediction Profile)?

26. | Onummre ocHOBHYIO uzeto anroputma LIME.

27. KaxkoBbl ktoueBbie dTanbl padoThl LIME mist TaOauYHBIX TaHHBIX ?

28. | Kak LIME renepupyeT HOBbIE IPUMEPHI B OKPECTHOCTHU OOBSICHsIEMOr0 00beKTa?

29. | B uem cnabsie ctoponsl mojaxona LIME?

30. | Kak BeiOupaetcsi cypporatnas moaens B LIME u mouemy?

31. | Onumwute, kak LIME M0XHO IpUMEHUTH JJIsI HHTEPIIPETAIIMU TEKCTOBBIX JJAHHBIX.

32. | Onummute, kak LIME MOXHO TPHUMEHUTBH U1 MHTEPIPETAIIMH H300payKEHUH.

33. | O6bsicHuTe, uyto Takoe 3HaueHus Lllerum (Shapley Values) u3 Teopun urp.

34. | Kak 3nauenuss lllenynum mNpuUMEHSIIOTCS Uil MHTEPIPETAlMU  MOJENEeH MalIMHHOrO




Bompoce! K 3a4ery

00yueHus?

35. | Haiite onpenenenue cuibl Lllennau s oTAeNIbHOTO NpU3HAKA.

36. | B yem 3akiI09aroTCsl BBIYUCIUTENbHBIE CIIOKHOCTH TOYHOTO pacyeta 3HaueHui [llemnn?

37. | Kakue cymectByroT anmpokcumainuu st Beraucienus SHAP-3nauenuit (KernelSHAP,
TreeSHAP)?

38. | O0bsicHuTe, UTO MOKa3biBaeT summary plot B SHAP.

39. | Kak unrepnperupyercs force plot 11t MHIMBHIYaIbHOTO NPEICKa3aHUs?

40. | Yro Busyamusupyet dependence plot B SHAP?

41. | B uem npeumymectsa SHAP nepen LIME?

42. | JlaitTe onpenesieHNe CypporaTHoi Mojeinn B KOHTeKeTe XAl

43. | Kakoif o0CHOBHOM HPUHIMI MCIOJIb30BAHUS CYPPOTraTHBIX MOJIENIEH Uil HHTEpIpeTalu?

44. | Ha3oBHTe TUNMYHBIE AJITOPUTMBbI, UICIIOJIb3YEMbIE B KAUECTBE CYPPOraTHBIX MOJICIICH.

45. | OnummTe Iporece MOCTPOSHUS U UCTIOIh30BaHUS II100aIbHOM CYyppOraTHOM MOJIEIIH.

46. | KakoBbl KpUTEpUU KaueCcTBa CYppPOraTHOM MOJIEIu?

47. | B uem orpaHuyeHHs MOAX0/a, OCHOBAHHOTO Ha CYpPOTaTHBIX MOACISAX?

48. | Kakue criermuduueckue challenges BO3HUKAOT MpH MHTEPIPETANNHN TITyOOKHX HEHPOHHBIX
ceren?

49. | Yro Ttakoe kapTel aktuBauuu (Activation Maps) M Kak OHM HCIOJB3YIOTCA JUIf
MHTEPOPETALMH?

50. | Onumure npuHnun padotsl Metoga Grad-CAM.

51. | B yem paszauna mexay CAM u Grad-CAM?

52. | Yro takoe Guided Backpropagation u Deconvolution?

53. | Yro takoe Integrated Gradients?

54. | Kak metozpl aTpubynuu oOBSICHSIOT BKIIAJ OTAENBHBIX IUKCENEH B MpeacKka3zaHue?

55. | Yro takoe "Attention Mechanisms" 1 kak oHU 00ecrieurBalOT HHTEPIPETUPYEMOCTD?

56. | Kak Bu3yanu3upyrTcsi KapThl BHUMAHHS B MOAEISX JUIsl 00paOOTKH H300paKeHUit?

57. | Kak uHTepnpeTupyroTCsl Beca BHUMaHHUs B MOJACIIAX It 00pabOTKH TeKcTa?

58. | KakoBbl OCHOBHBIE MOJXO/Ibl K MHTEPIPETALKUUA MOJCIICH B KOMIIBIOTEPHOM 3pEHUU?

59. | Kak Busyanusupyrorcs HauOoliee Ba)KHbIE OO0JAacTH M300paKeHUs Ui TpeacKa3aHus
MoJienu?

60. | Kakue MeTonpl UCHONB3YIOTCS ISl OOBSCHEHUS pEHIeHHH MoJenel, paboTaloumx C
TEKCTOM?

61. | Yrto takoe LIME myis TekcTa u Kak oH paboTtaet?

62. | Kak SHAP npumMeHnsietcst st aHaan3a TEKCTOBBIX KJIaCCU(BUKATOPOB?

63. | Kak MOXHO HHTEpPIPETUPOBaThL MOJEIM MAIIMHHOTO TEPeBOJla WM TEKCTOBBIX
reHepaTopon?

64. | B yem 0cOOEHHOCTH MHTEPIIPETAIIMHA PEKOMEH IATEIbHBIX CUCTEM?

65. | Kakue cynecTByOT METPUKH JIJIsS OLICHKH Ka4eCTBa MHTEPIPETAIIUA?

66. | Uro Takoe «HenpoTuBopeunBOCThY (faithfulness) oObsicHeHMIT?

67. | Yto Takoe «yCTOWYMBOCTHY (robustness) 00bsICHEHHIA?

68. | Kak MOKHO IpOBEPUTH HAJEKHOCTh METOJa MHTEPIIPETAlun?

69. | Kakue CcylecTBYIOT JyUlllne MPAKTUKK JIJIsl BU3yaJIU3aluu pe3yibTatoB XAl?

70. | Kak cienyer npeacTaBisiTh Pe3yJbTaThl HHTEPIPETAIIMU HETEXHUUYECKUM CTEHKXOoIaepam?

7.3.2. Kputepuu u HOpMbI OLIEHKH




dopma nposeaeHus

CemecTtp MPOMEKYTOYHOM Kpurepuu u HopMbI OLIEHKH
aTTecTAlNHU
7 3auer (110 «3a4TECHO» perTuHTroBBINM 6amt 55-100
HAaKOIUTEIbHOMY peiitunrossiii 0-54

pPEUTHHTY)

«HE 3a4YTCHO»




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIIMHBI

8.1. O6s13aTesbHAsA JIUTEpPATypa

Tun (yueOHuk, yuedHoe

KoauuecTtBO B
HAY4YHOI

Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJioBoK) Tox u3nanus onodauortexe /
n/n METOANYECKOe Mmocoone,
HaumenoBanue
NMPAaKTUKYM, JP.) 3EC
1 JI. C. bonorosa CucreMbl HCKYCCTBEHHOTO MHTEJIEKTA: YueOHuK 2023 9bC
MOJICTH M TEXHOJIOTHUH, OCHOBAaHHBIC Ha «ZNANIUM»
3HaHusX : yueOnuk / JI. C. bonotoga. -
MockBa : ®uHaHCH U cTaTUcTHKA, 2023. -
666 c. - ISBN 978-5-00184-097-8.
2 | A.B. Auapeitunxos, O.H. WuTennexryanbHble HH()OPMaLMOHHbIE YyeOHuk 2025 9BC
AHJIpeiiunKoBa CHUCTEMBI U METOIBI HCKYCCTBEHHOTO «ZNANIUM»
MHTeIJIeKTa : yueOHuk / A.B. Anapeitunkos,
O.H. AnpgpeituukoBa. — Mocksa : UH®OPA-
M, 2025. — 530 c. + lon. maTepuabl
[DnexTponHBIi pecypc]. — (Boicuee
obpazoanue). — DOI 10.12737/1009595. -
ISBN 978-5-16-020880-0.
3 C.0O. Kpamapos HckyccTBEeHHBINM UHTEIUICKT B 00pa3oBaHuM: | Y4eOHO-TIPAKTUIECKOE 2026 9bC
BO3MOKHOCTH, METOABI U PEKOMEH AN nocooue «ZNANIUM»

JUTSL TIETarOTOB | YYeOHO-TIPAaKTHIECKOe
noco6wue / mox pen. C.O. Kpamaposa. —
Mocksa : PUOP : UHOPA-M, 2026. — 99
c. — (Hayxka u mpaktuka). — DOI:
https://doi.org/10.29039/02147-7. - ISBN
978-5-369-01968-9




8.2. lonosiHUTeIbLHAS JIUTEpPaTypa

Tun (yueOHuk, yuedHoe

KoauuyecTBo B

HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3arsiaBue (3aroJioBoK) Tox n3nanus onodauortexe /
n/n METOANYECKOe MmMocoone,
HanmenoBanue
NMPAaKTUKYM, JP.) 3EC
1 A. W. TTnnai, JI. A. OCHOBBI METOJI0B UCKYCCTBEHHOT'O YyebHoe mocodue 2023 9BbC
AnamieBuy MHTEIJIEKTA : y4eOHO-METOIUYECKOE «IPRBooks»
nmocobue / A. U. ITunaii, JI. A. AgaMieBud.
— Mocka : MUCHU-MI'CY, ObC ACB,
2023. — 60 c. — ISBN 978-5-7264-3307-3.
2 | C.JI. CoTHuk [TpoexkTrpoBaHHE CUCTEM UCKYCCTBEHHOTO | YueOHoe rmocobue 2025 9BC
UHTeJUIeKTa : yuebHoe nmocobue / C. JI. «IPRBooks»
Corauk. — 4-e n3n. — MockBa :
Wntepner-Yuusepcurer MHbopMaoHHbIX
Texunonoruit (MHTYUT), Aii [Iu Ap
Menmma, 2025. — 228 ¢. — ISBN 978-5-
4497-0868-7.
3 | A. A. AnernuHoBa, M. T CucreMbl HCKYCCTBEHHOTO MHTEJIEKTA ! VYuebHoe mocobue 2023 9BbC
I'pud yueOHoe rmocobue / A. A. AnetauHoBa, M. «IPRBooks»

I'. I'pud. — HoBocubupck :
HoBocubupckuii rocyaapcTBeHHBIH
TEXHUUYECKUI yHUBepcuTeT, 2023. — 76 c.
— ISBN 978-5-7782-5124-3.




8.3. Ilepeyens mpogeccMOHAIBHBIX 0a3 JaHHBIX M MH(OPMALMOHHBIX CIIPABOYHBIX
cucTreM

Ne
HaumenoBanue Cceblika
nn
1 Springer Nature (HomorexcTosas https://www.springernature.com/gp/products
KOJUICKITUS KYPHAJIOB)
Springer eBooks (ITorHoTekcTOBas
2 KOJUIEKIIUSA AJICKTPOHHBIX kHUT | https://link.springer.com/
u3zaTenbeTBa Springer Nature)
3 | «Konekc» https://kodeks.ru/
4 ELIBRARY.RU (anekrponnas Oubmmoteka | http://elibrary.ru
HAYYHBIX ITyOJIHKAIIHI)
5 |'"Tapant” https://www.garant.ru/
6 | "Koncynbrantllntoc" https://www.consultant.ru/
7 | Texakcmept https://cntd.ru/
8.4. IlepeyeHb NPOrpaMMHOro odecrevdeHust
Ne HanmenoBanmue I1O PexBu3NTHI JINLIeH3UH / 10TOBOPA
n/n
1 Python 3.x Jluuensus: Python Software Foundation License
(cBoboanoe I10)
2 PyTest (framework mis aBromaruzaruu | Jlunensusi: MIT License (cBo6oanoe T10)
TECTUPOBAHUS)
3 Postman (uHCTpYMEHT 17151 BecrmatHast Bepcust a1t 00pa3oBaTeIbHOTO U
tectupoBanusi API) JIMYHOTO UCIIOJIb30BaHUS
4 Jupyter Notebook / JupyterLab Jlunensusi: BSD License (cBo6oanoe [10)
5 Scikit-learn (6ubmmorexa ML st Jlunensus: BSD License
pacuéra METpUK)
6 Pandas / NumPy Jlunensus: BSD License
7 Git Jluuensus: GNU General Public License (GPL,
cBoboanoe I10)
8 GitHub (web-unrtepdetic) becrnaTHblit 1ocTym A1 00pa3oBaTENILHOTO
ucnonb3oBanus (Free tier)
VS Code (penakrop kojaa) Jlunensus: MIT License (GecriaTHO)
10 Selenium (110 He0OX0IUMOCTH) Jlunensus: Apache License 2.0

8.5. Onucanne MarepuaJbHO-TEXHHYECKO 0a3bl, HEOOXOAMMON A OCYIeCTBJICHHUS
0o0pa30BaTe/IbHOTO NMpoLecca Mo JUCUHIIIMHE

HaumeHoBaHMe 000PYI0BAHHBIX Y4EOHBIX

Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne JAp. 00bEKTOB JJIsl IPOBeIeHUs

N/ | NMPaKTHYeCKHUX U Ja00pPaTOPHBIX 3aHATHIA,
NOMeIeHHuH IJI51 CAMOCTOATEILHOM

padoThl o0yuyarouuxcs (HoMep ayAUTOPUHN)

IlepeyeHb 0OCHOBHOTO 000PYA0BAHUS

1 KommbprotepHsiii knacc. YueOHas aygutopus | Komnbeotep (MoHuTop 197, cUCTEMHBIN
JUISL TIPOBEACHMS 3aHATUH JeKIMOHHOrO THna. | 0ok Pentium (R) Dual-Core E5500 2.8



https://cntd.ru/
https://www.consultant.ru/
https://www.garant.ru/
http://elibrary.ru/
https://kodeks.ru/
https://link.springer.com/
https://www.springernature.com/gp/products

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00pPaTOPHii, MACTEPCKUX U

oOyuaromuxcs (YJIK-406)

Ne ApP. 00bEKTOB /1151 IPOBeIeHUs!
. IlepeueHb 0CHOBHOTO 000pPY/A10BaAHUSA
n/n | NpaKTH4eCKHX U JJa00OpPaTOPHBIX 3aHATHH,
MOMeIEeHUM JJIs1 CAMOCTOATEIbHOM
padoThI 00yYaIuxcs (HOMep ayJAuTOPHH)
YueOnass aymguropust s nposenenws | GHz / 4 Gb / 500 Gb), cromns
3aHATHH CEMHUHAPCKOTO ThMa. Yd4eOHas | yYCHHYECKHE, CTOJbl  KOMIIBIOTEPHBIE,
ayJIUTOpHUsSL ISl TIPOBEICHUS JTA0OPATOPHBIX | CTOJI TMPENOJABATEIbCKUM, CTYNbBS, TOCKA
pabot. YueOHas ayauTopus Il KypCOBOTO | ayAMTOpHAas (MenoBasi).
NPOEKTUPOBAHUS  (BBIMOJHEHUS KYPCOBBIX
pabot). YueOHast ayuTopust JUIsl TPOBEACHUS
TPYIIOBBIX u WHIVBUIYaTbHBIX
KOHCYJIbTAIlMid. Y4eOHash ayauTopust JUIs
MPOBEJICHUS 3aHATUH TEKYIIET0 KOHTPOJS U
POMEKYTOYHOM aTTECTAIIHH.
(YJIK-401)
2 [TomernieHue st CAMOCTOSATENBHOM PabOTHI CTomBl, CTYIIBS, CTEIUIAXH (B T.4.
obyuaromtuxcs (YJIK-105) BBICTABOYHBIC) C KHUTAMHU, KOMITBIOTEPHI,
MoOuIbHBIE paboune MecTa.
3 [Tomemienue as caMoCTOSITENEHON pabOThI CroJibl KOMITBIOTEPHBIE, CTYJIbS,

MHKPOKOMITBIOTEPHI raspberry pi 32 bit
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