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1 Hesn n 3axa4M N3y4YeHUs JUCHUIIJIMHBI (MOIYJIsA)

1.1 Heas ocBoenusi aucuumauHbl dopmupoBanue y OyAylmuX CHCIHAIMCTOB B 00JaCTH
HCKYCCTBCHHOI'O HMHTCIIJICKTA W QAHAJIMTUKW JAHHBIX CHUCTCMHOI'O0 TIIOHUMAHHA JOTHYCCKHUX
MPUHIIMIIOB, MPABOBBIX HOPM M COIMAJIbHOM OTBETCTBEHHOCTH, CBSI3aHHBIX C pa3paboOTKoON u
MMPUMCHCHUCM I/II/I, a TaKXeE BblpaGOTKa MPAKTUYCCKUX HABBIKOB IJIS BBIABJIICHHS, aHAJIM3a U
MUHUMU3ALUN dTHYECKUX PUCKOB B IPO(HECCHOHATBLHOM e TEIbHOCTH.

1.2 3aga4u AUCHUIIMHBI

- ChopmupoBaTh MOHUMAHUE KIIOYEBBIX OSTUYECKHX TMPOOIEeM U JUJIEMM,
MopoXAaeMbIX coBpeMeHHbIMU U -TexHomorusmMu (IpeaB3saToCcTh, IPUBATHOCTh, O€30MaCHOCTb,
MOJOTYETHOCTH ).

- N3yunTh OCHOBHBIE NPUHIMUIBI, frameworks W peryasaTopHble HWHUIIMATHUBHI B
obnactu otBeTcTBeHHOT0 MU (Ha MEXIyHAPOAHOM U HAI[MOHATHHOM YPOBHSIX).

- OCBOUTHP METOJMKH BBISBICHUS IIEHHOCTHBIX TPEANOCHUIOK, KOTHHUTHBHBIX
UCKQXEHUH U KYITbTYPHO-00YCIOBJICHHBIX MPEAB3SATOCTEH B JAHHBIX U AJITOPUTMAX.

- Pa3BuTh HaBBIKM TIPUMEHEHHS WHCTPYMEHTOB U METOJOB MPodhecCHOHATBHON
KOMMYHHKAITUU JUJIS1 OOCYKIICHUS, TPE3CHTAlMA U apryMEHTAIlMH JTUYeCKuX acnektoB M-
MIPOEKTOB.

- HayuuTe WMHTErpupoBaTh 3TUYECKHUE COOOPKEHUS W METOAHMKHU YIPABICHUS
pHCKaMU Ha Pa3IMYHbBIX CTAIUAX KU3HEHHOTO 1ukia MM-cucrem.

1.3 MecTo AucuUuNJIMHBI (MOIYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucnumimHa « 9THKA U COIMalibHas OTBETCTBEHHOCTH B I otHOCHTCs kK O0s3aTeIbHOM
yactu broka 1 «/{ucuurminasl (MOAYy M y4eOHOTO TIaHa.

Marepuan Kypca TECHO CBsi3aH C IUCHHMIUIMHaAMH MarmuHHoe oOydenue, [nyOokoe
obydyenue, HelipocereBbie TtexHonoruu, OOpaboTka nmaHHBIX Ha Python, AmnanuTtuka
TAHHBIX , [eXHOJIOruM 00pabOTKH OONBIIUX JaHHBIX, TE€XHOJOTUU KOMITBIOTEPHOTO 3pCHUS,
TexHomorun 00paOOTKK s3bIKa, [ EHEpPATHBHBIM MCKYCCTBEHHBIM HMHTEIIEKT, I[Ipomrit-
WHXUHUPUHT.

JlucrunanHa HampsIMyIO OTpe/esieT KauecTBO M IJIyOMHY BBITYCKHON pabOThI

1.4 IlepevyeHb MIaHMpPYeMbIX Pe3y/JbTATOB O0yYEeHHUS MO JUCUMILIMHE (MOIYJIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

Poab 1: Data Analyst (AHaJIUTHK TaHHBIX)

3amaun:

1. CratucTudeckuil aHamu3, BU3yalln3alus TaHHBIX, IpeaBapuTeIbHas 00padoTKa.
2. Co3naHue MpOrHO3HBIX MOJIENei

3. [TocTpoeHne aHATUTUYECKUX MOJICTICH JTs TIOJEPKKH OM3HEC-PEIICHUM.
Poab 2: MLOps (Cnenuanauct no sxcmiryarannu UMW)

3amaun:

1. DevOps mis ML.

2. ABromaru3zanus, MOHUTOpUHT ML-cuctem.

3. OnepaivoHHOE yIpaBieHue KU3HEHHBIM HUKIOM ML-moneneit.

Poanb 3: Al PM (Menenxep npoexkroB UN)

3agaun:

1. Yopasnenue MU-nipoexkTamu OT UAEU A0 BHEAPEHUS

2. AHanu3 6usHec-TpeOOBaHUM M MOCTAHOBKA 3a/1a4

3. Ouenka ¢ dextuBroctu 1 ROI NN -pemennit



N3yuenue
00y4aroIuXcsl CIeTYOIUX KOMIIETEHIIUN:

MaHHOW y4eOHOW JUCIMILTAHBI

HampaBiIeHO Ha (QopMupoBaHue Yy

Kox 1 HamMeHoBaHue HHIUKATOpa

Pe3yJ’IbTaTI>I 06y‘leﬂl/lﬁ no JTMCHMIIJIMHE

MOKYMEHTDBI U OTYETBI

OIIK-3 Cnioco0eH caMOCTOSATEJBLHO MPEACTABIATH HAYYHbIE Pe3yJbTaThl, COCTABJISTh HAYYHbIE

OIIK-3.2 YyacTByeT B Hay4HBIX
KOH(GEPEHIIUAX U CEMHHApaXx,
APTyMEHTHPOBAHHO 3aIHIIACT CBOIO TOUKY
BpEHMS U OTBEYAET Ha BOMPOCHI IO TEMeE
MCCIICIOBAHUS

l'oToBHT U TIpeACTABISAET OTUSTHI U TIPE3CHTAINH I10
strueckomy ayauty MU-npoekra, apryMeHTHpYyeT
CBOIO TTO3UIINIO B XOJI€ 1e0aTOB U 00CYKICHHIA
STHYCCKHUX JTUIEMM.

PKU3HECACATECJIbHOCTH

OIIK-8 Cnioco0eH Hcnob30BaTh OCHOBBI IPABOBBIX 3HAHMI B Pa3JINYHBIX cdepax

OIIK-8.1 Co0nroaaeT HOPMbI AaBTOPCKOI0
NMpaBa u JIMIEH3UPOBAHNS NPH
HCIOJB30BAHUHU U pa3padoTke
MpPOrpaMMHOro oGecevdeHus

3Haetr: OCHOBHBIE MOJ0KEHUA ["paxk 1aHCKOTO
kozaekca PO (qacth [V) 06 nnTemIeKTYaIbHON
coOcTBeHHOCTH, BUpl TUIIeH3MIA HA TPOTPAMMHOE
obecriedeHue: mporpreTapHbie, OTKPHITHIE,
CcBOOOHBIE

Ymeet: OGopmitsTh mpaBa Ha CO37aBAEMOE
porpaMMHOE o0ecrieueHne

Bianeer: HaBblkamu cocTaBieHUs U IPOBEPKU
JINIIEH3UOHHBIX COTJIAICHUMN

OIIK-8.2 [TonumaeT ropuanYecKne
OCHOBBI KHOep0e30nacHOCTH U
O0TBETCTBEHHOCTH 32 HapylIeHHs B
nupoBoii cpene

3Haet: [IpaBoBbIE OCHOBBI 3aIIUTHI IEPCOHATBHBIX
JTAHHBIX

YMeeT: AHAIU3UPOBATH IPABOBBIE PUCKHU TTPU
pa3paboTke u BHeaApeHun U -cuctem

Bnaneer: Merogamu npaBoBOro aHajin3a B
obnactu nudpoBoi cpene

peuenus npodaem ¢ nomoumbro UA

IML-1 Crioco6eHn npuMeHSITH 3HAHUS 00 UCTOPUY Pa3BUTHS U TpeHIaxX coBpemenHoro MU s
(popmyanpoBaHNs KOPPEKTHBIX MOCTAHOBOK 32/1a4 U MOUCKA MEPCHEKTHUBHBIX CIIOCO00B

IML-1.1 [To3unuoHUpyET COOCTBEHHYIO
Bamady B 33JaHHOW O0JIACTH 3HAHUS C TOUKH
BpEHUs TPEHI0OB COBPEMEHHOTO
MCKYCCTBEHHOTO WHTEIICKTA

AHanu3upyeT COBpeMeHHbIE TPEHABI B 001aCTH
perynupoanus u 3tuku MU (EU Al Act, TOCTsr) npu
TTOCTaHOBKE 33114 pa3padborku MU-cucrem,
000CHOBBIBas aKTyaJIbHOCTh U KOPPEKTHOCTH HX
MOCTAaHOBKHU C YYETOM COLIMAIBHOTO KOHTEKCTA.

SS-1 Cnioco0eH oCylIecTBISATH CBOI0 TPYOBYIO 1eATEJILHOCTD € Y4eTOM OIpeaeseHust
KoppeKkTHOH posin MU B pa3imyHbIX nponeccax, KPUTHYECKOr0 AaHATN3A MOCTeCTBUI
npuMeHeHust MA-TexHo10ruii, 3THYECKUX NPUHIUIIOB

SS-1.1 Omnpenenser EHHOCTHEIE
MPEIIOCHUIKH, KOTHUTUBHBIC UCKaKCHUS,
KYJIBTYPHO-00YCIIOBJIICHHBIC TTPEIB3SITOCTH

HpOBOI[I/IT ayauT JaTaCcCTOB U MOJIC/ICH Ha HaJIN4ue
HpCIIB?»HTOCTCfI, BBIABJICT U AaHAJTIM3UPYET OTUUCCKUC
PUCKH, CBA3AHHBIC C IMOCTAaHOBKOM 3a7a4u U
KOHTCKCTOM IMPUMCHCHUA N -cucTeMsl.




Kox 1 HamMeHOBaHHe HHAUKATOpa

Pe3ysabTaThl 00yyeHus 0 JUCHUILJIMHE

B TAaHHBIX, AITOPUTMAX, ITOCTAHOBKE 3a/1a4
st .

SS-1.2 [IpumeHsieT METOTUKHA PabOTHI ¢
PTUYCCKUMHU U COIMAILHBIMHU PUCKaMH,
BO3HUKAIOIUMU Ha PA3HBIX CTAIHIX
bKku3HeHHoro nmukna M.

Pa3zpabateiBaeT aTHUECKHE TaliJTalHBI 1

PEKOMEHIAIIUH 110 MUHUMHU3AIlUU PUCKOB JIJIS
koHKpeTHOro N -nipoekTa, HCIoIib3ysl U3BECTHBIC
frameworks (manpumep, Microsoft RAI, OECD Al
Principles).

2. CTpyKTYpa M coiep:KaHHe JMCIHIIIHHbI

2.1 Pacnpenesienne TPyA0EMKOCTH IMCIUILIMHBI 110 BUJAaM padoT
Obmast TpynoEMKOCTh TUCITUILIMHBI COCTaBIsieT 2 3ad. ea. (72 Jac.), UX pacmpe/eieHue

10 BUJ[aM paOOT MPEICTABIICHO B TAOJIUIIE

Bua y4yeoHoii paboThI Bcero yacoB CeMeCTp;) 1 (1ackl)
KonTakTHasi padoTa, B TOM 4HcJe: 36,2 36,2
AyauTopHble 3aHATHS (BCET0): 34 34
3aHsITHA JEKIIMOHHOTO THUTIA 16 16
JlaGopatopHble 3aHATHS 18 18
3aHsITHA CEMUHAPCKOTO THIIA (CEMHUHAPEI,
TIPAKTUYIECKUC 3AHSITHSI)
HMHuast KOHTaKTHas padoTa: 2,2 2,2
KonTpoins camocrositensHoi padotsl (KCP) 2 2
ITpomesxyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTeibHas paboTa, B TOM 4HCI€: 35,8 35,8
[TpopaboTka yueOHOTO (TEOPETUIECKOT0) MaTepraa 20 20
BrimonHeHe WHIWBUIYTBHBIX 3a0aHUH (THITOBOM 10 10
pacuer)
[TonroroBka K TEKyIIEMY KOHTPOJIIO 5,8 5,8
KoHTtpoas: - -
IToaroToBka K 3K3aMeHy - -
yac. 72 72
B TOM YHCJIE
Oomas Tpy10eMKOCTh T e 36,2 36,2
3a4. eJi 2 2

2.2 CTpyKTYypa QM CHUIINHbBI

Pacnpenenenue BuaoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jaeaaM JUCLIUTUIUHBL
Paznensl (TeMbl) AUCHUILINHBL, U3y4aeMble B 7 ceMecTpe

KoanuecTBO yacon
BHea
YAUTO
Ne HaumenoBanme pa3aesioB (Tem) AynuTtopHasi pabora pHas
Bcero
padort
a
J 113 JIP CPC
1 2 3 4 5 6 7
1. Breaenue B atuky M. OcHOBHBIC KOHIICIIINY U 10 2 5 6
BBI3OBBEI.




KoanuecTBo yacoB
BHea
YIUTO
Ne HaumenoBanme pa3aesioB (Tem) Beero AynuTtopHasi pabora pHas
padort
a
J 3 JIP CPC
1 2 3 4 5 6 7
5 [IpenB3sSTOCTH U CIPABEIIMBOCTh AITOPHUTMOB 12 ) 4 6
" | (Algorithmic Fairness).
Kon¢uaernnaipHOCTH, TPO3PAYHOCTD U

3. 12 2 4 6

nogotyetHocTh MM -cuctem.
4 Perynuposanune MU: npaBoBbIe HOPMBI U OTPACIICBBIC 10 ) ) 6
CTaHJIAPTHI.

5 Commansasie mocnenctsus MU u ynpasnenue ] 2 2 4
pUCKaMU.
MHCTpYMEHTHI M TPAKTUKU BHEIPCHUS

6. 12 4 4 4

oTBeTcTBeHHOTro M B IPOEKTHI.

7. | Ilpe3eHTanus u 3amuTa MPOeKTOB. 5,8 2 - 3,8
HUTOI'O no pa3genamM TUCHUNIHHBI 69,8 16 18 35,8
Kontpons camoctositensnoii padotsl (KCP) 2
[Tpomesxyrounas arrecrarus (MKP) 0,2
[TonroroBka K TeKyIieMy KOHTPOITIO
OO0mas Tpy10eMKOCTh 10 AUCIHIIJIMHE 72

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapol, JIP — nabopamopnuie 3ansmus, CPC —
camocmosmenvHas paboma cmyoenma

2.3 Conepxxanue pa3esioB (TeM) M CHUILTHHbBI
2.3.1 3ausaTHA JEeKIIHOHHOI'0 THIIA

HaumeHnoBanue dDopMa TeKylero

Ne Conep:xanue pasaea (TeMbl)

pazaena (TeMbl) KOHTPOJIs
1 |2 3
Hctopus u spomonusa UN-stuku. KitoueBbie
BBenenue B 3TUKY | MOHATHS: MOPAJbHBIN areHT, OTBETCTBEHHOCTH,

1 NU. OcHoBHEBIE CTpaBeIJIMBOCTb, 10OPOCOBECTHOCTh. AKTyaJIbHbIC OrboC. TeeT
KOHIICTIIIHH U BBI30BBI: aBBTOHOMHOE OPY)KHE, CIEKKa, poc,
BBI3OBBI. MaHUMYJSIHS ToBeeHneM. CBsI3b ¢ HapaBICHUIMA

"NW u aHanuTHUKA JaHHBIX'.

HcTounnky npeaB3STOCTH (JTaHHBIE, AITOPUTMBI
IIpens3sitocTs U pedl (n ’ P ’

WHTepIpeTanus). MaTeMaTniecKie onpeaeneHus
CHpPaBEATIMBOCTD . . .

> | anroprros cnpaBeBocTH (demographic parity, equalized Onpoc

(Algorithmic odds). Keticer: COMPAS, Amazon HR Al Metoast
& BEISIBJIICHUS U yCTpaHeHus bias (pre-, in-, post-

Fairness). .

processing).

[Ipobnema "gepHoro smuka". MeToasl 00bICHIMOTO
Koundunenmuansao

HU (XAI). [IpaBo Ha o0bsicHenne (GDPR).
CTh, IPO3PAYHOCTH

3 Juddepeniinaibaas KOHPHICHIHATBHOCTD Tect
Y TIOI0TYETHOCTh . . )

(differential privacy). bezomacnocts UH-cuctem
NH-cucrem. .

(adversarial attacks).
PerynupoBanue 0630p MexayHapoaubix uanuatus (EU Al Act,
WU: mpaBoBEIE OECD Principles). Poccuiickoe 3aKk0HOIaTEIHCTBO B

4 | HOpPMBI 1 chepe MU (Crpaterus MU, TOCTsr). Onpoc
OTpacieBble Kopnoparususie cranaaptsl (Microsoft RAL
CTaHIapTHI. Google's Al Principles).

5 CornpanbHbIe WU u 6ynymee Tpyna. ABToMaTH3AINS U Ompoc
nocnencteus MW u | 6e3paboruna. [{udposoe HepaBeHCTRO. P




HaumeHoBaHue dopma TeKyl1ero
Ne Coaepsxanue pasnesa (TeMbl)
pa3jaena (TeMbl) KOHTPOJIsI
1 |2 3
YIIPABJICHHE Honrocpounsie pucku u aedatsl 0 AGIL. Ponb
pHUCKaMHu. Iy OJIMYHOM JUCKYCCHH.
HNHCTpYMEHTHI U
. aKTpIZKH Mopenb ®KU3HEHHOTO [IuKJa oTBeTcTBeHHOro 1.
6 BECZ{ HISL WNuctpyments mis ayaura (Fairlearn, AIF360, IBM | [Toaroroeka
P Al Fairness 360). PazpaboTka STHIeCKUX MIPOEKTA
OTBETCTBEHHOTO NI
raiinnaitHoB. [IpoBeieHre STHYECKUX PEBEIO.
MU B IpO€KTHI.
7 [Ipe3enTanus u Pa30op mydmmx mpakTHK MOATOTOBKH U IPOBEICHUS Sammra mpoekTa
3aIuTa MPOCKTOB. | Mpe3eHTanuid. Kpurepun OlleHKY MPOSKTOB. P
2.3.2 3aHATHSA CEMHUHAPCKOro THINA / 1a00PATOPHbIE 3aHATUSA
dopma
HanmeHnoBanue P
Ne HaumeHoBaHMe NPAKTHYECKUX PadoT TeKyLIero
pa3nena (Tembl)
KOHTPOJIs
1 2 3 4
IIpakTuyeckast padora 1: Pazoop xeiica Cambridge | Oruer,
BBenenue B 3THKY .
1 T Analytica. J/luckyccust 0 pojii TaHHBIX ¥ aITOPUTMOB | y4acTHE B
' B MaHUMYJISIIIAY OOIIECTBEHHBIM MHEHUEM. JIUCKYCCHU
IIpakTuyeckas padora 2: "DTHUCCKUH ayIUT
nmataceta. AHaau3 oTKpeITOro maracera (Adult Oraer
e XB3AT0CTE 1 Census) Ha IpeIMET PENPE3CHTATUBHOCTH U
NS CKPBITBIX TPEAB3ATOCTEH.
2 | crpaBemTUBOCTh m >
AL ODHTMOB IIpakTuyeckas padora 3: "CpaBHeHHE MOIETCH C
p ’ Koppekuuei bias". Mcmons3oBaHue OHOIHOTEKH Oruer, ko
Fairlearn anst oOyueHust u cpaBHEHUs ’
""cripaBeTBON " 1 "0OBIYHON" MOIETICH.
Kondunenmmansuoct | IIpakTuueckas padota 4: "AHann3 0ObSICHIMOCTH
b, IPO3PAYHOCTh U monenu". [IpumMeHeHrne MeTo10B JUTSE TYET
3 "I SHAP/LIME O
MOJIOTYETHOCTb. WHTEpIpeTaluu npejackasannii ML-momenm.
IpakTuyeckas padora S: "CuMyIISIus STHIECKOTO HpoToKon
BbI0". PoJieBast urpa: omeHKa rumoTeTHYECKOT
4 | PerynmupoBanue M1 eabio”. Ponesa 4 oteria OTETHHECKOTO 3aIZenaHH;1
’ -cTapTarna ¢ TOYKH 3pEHUS COOTBETCTBUS
yHup uu EU Al :
Act MIpe3eHTanus
IIpakTudeckas padora 6: "/e6aTsI MO ITHYECKUM
5 CommanpHbie nmunemMaMm M. KomanaHbie 1e6aThl HA TEMBI: VYyactue B
nocneacteus M. "Pacno3naBaHue JIUI B MyOJIMYHBIX pOcTpaHcTBax", | gebaTax
" ABTOHOMHBIH TPAHCIIOPT M MPOOIJIeMa BAarOHETKH .
IIpakTuyeckas padora 7: "Pa3zpaboTka STHIECKOTO
6 WNucTpyMeHThI 1 yek-1ucTa 1y npoekra’. Co3maHue U 3aiuTa Yek- UYek-nucr,
MIPAKTHKH. JIUCTA JUISI CKBO3HOTO 3TUYECKOT0 KOHTPOJIS B Mpe3eHTaUs
TUTIOTETHYECKOM MPOEKTE.
Mpeserrams IIpakTuyeckas padora 8: [Ipe3eHTarus u 3ammra 3ammra
7 3a11)11ma DOCKTOR UTOTOBBIX TPYIMITOBBIX TPOEKTOB MO ATHYECKOMY MIPOCKTAa,
P ) aynuty UM-cucremsl. OT4YeT

Ipumeuanue: JIP — omuem/3awuma nabopamopnoii pabomut, KII - evinonnenue kypcogoeo npoekma, KP - kypcogotl
pabomwi, PI[3 - pacuemno-epagpuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xoanoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX Pa0doT (IPOEKTOB)
KypcoBble paboTsl 10 JaHHOMY MTPEIMETY HE MPETyCMOTPEHBI



2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJI1 CAMOCTOSATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMILTIMHE (MOTYJII0)

[lepedenp y4eOHO-METOANIECKOTO 00ECTIEICHUSI AUCIIUIIINHBI 110
Ne Bug CPC BBITTOJTHEHHIO CAMOCTOSTENILHOM PaboThI

1 Hpopa60TKa 1 MMOBTOPCHUC MCTO,HI/I‘IGCKI/IC YKa3zaHus A1 IMMOATOTOBKHU K JICKIIMOHHBIM U CEMUHAPCKUM

JIEKIIHOHHOTO MaTepHana, 3aHATHAM, JJAOOPATOPHBIM PabOTaM, yTBEPIKICHHBIC Ha 3acelaHNH KadeIpbl
Marepuasa yueOHou u aHajIM3a  JIaHHBIX W HCKYCCTBEHHOTO  MHTEJUIeKTa  (bakyjbreTa
Hay4YHOH JTUTEpATypHl, KOMIBIOTEPHBIX TEXHOJOrMH U npukiaagHoid martematuku OPI'BOY BO
MOATOTOBKA K «Ky6I'Y», mporokon Ne7 ot 22.03.2023 ¢
CEMHHAPCKHM 3aHATHAM

2 | Iloaroroska K TEKyIEMY Mertoauueckre yKa3aHusl Al MOATOTOBKU K JIEKIIMOHHBIM M CEMHHAPCKUM
KOHTPOJTIO 3aHATHAM, YTBEP)KICHHBIC Ha 3aceJaHMU KadeIpbl aHanW3a TaHHBIX U

MCKYCCTBEHHOTO HHTEIUIEKTa (DaKyabTeTa KOMIIBIOTEPHBIX TEXHOJIOTHH H
npukiaangHoir Matematuku OI'BOY BO «Ky6I'Y», mporoxon Ne7 ot
22.03.2023 r

Y4yeOHO-METOANYECKUE MaTepuajbl I CAaMOCTOATEIBLHONH pabOThl O0YyYalOMUXCs W3
YKCJla MHBAJIKMIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

Jlnst a1 ¢ HapyIIeHUsIMUA 3pCHUS:

— B TIeYaTHOM popMe YBETUICHHBIM MIPUPTOM,

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA,

— B (hopme aynuodaiina,

— B reyatHoi (opme Ha s3bike bpaitns.

Jlnia Au1 ¢ HapyILIeHUSIMU CIIyXa:

— B I1e4aTHO (opme,

— B popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B TIeYaTHOM (opme,

— B (hopmMe 2IIEKTPOHHOT O TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBINA TIepeYeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B cootBercTBun ¢ TpeboBanusmu OI'OC B mporpamMma JUCIUILIMHBI MPETyCMATPUBACT
UCIIONIb30BaHNWE B Y4YeOHOM TIpOIleCCe CIEAYIONMUX O0pa3oBaTeIbHBIC TEXHOJOTHUHU: YTCHUE
JIEKIUH C UCTIONb30BAaHUEM MYJIbTUMEIUITHBIX TEXHOJIOTHH; 1abopaTOpHBIE 3aHATHUS.

—C TOukmu 3pC€HUd NPUMCHACMBIX MCTOHNOB HCIIOJB3YKOTCA KaK TpaJulIMOHHBIC
MH(OPMALIMOHHO-00BSICHUTENbHBIE JICKIIMU, TaK W HWHTEpaKTHBHas I0oJaya Marepuana ¢
MYJIbTUMEINIHON cucTeMoil. KoMIbloTepHbIE TEXHOJIOTMHM B JAaHHOM CiIydae 00eCIeurBaioOT
BO3MOXXHOCTh PA3HOIUIAHOBOTO OTOOPa)KEHUSI aJTOPUTMOB U JIEMOHCTPAIMOHHOIO MaTepHuaa.
Takoe codeTaHue II03BOJISIECT ONTUMAILHO HCIIOJL30BAaTh OTBCACHHOC BpPCMsA U pPaACKPLIBATH
JIOTUKY U COJIep)KaHUE JUCIUILTUHBL.

—JlabopaTopHoe 3aHATHE O3BOJISIET HAYYUTh CTYACHTA IPUMEHSTh TEOPETUUECKUE 3HAHUS
OpU PELUICHUH U HCCIEeIOBAHWM KOHKPETHBIX 3ajad. JlabopaTropHble 3aHSATHS NPOBOAATCS B
KOMIIBIOTEPHBIX Kiaccax. [loaxon pa30opa KOHKPETHBIX CUTyalUd IIMPOKO HCIONB3YETCs Kak
nmpenoaaBarcyicM, Tak U CTYACHTAMH IIPU NPOBCACHUU aHaJIn3a pPE3yJIbTATOB CaMOCTOSITCIILHOU
paboThl. DTO 00YCIOBIEHO TE€M, YTO B MPOIECCE HCCIEAOBAaHUS YAaCTO BCTPEUAIOTCS 3a7auu, JUIs
KOTOPBIX CAWHBIX IOAXOA0OB HC CYHICCTBYCT. Kan(;[aﬂ KOHKpCTHAd 3aJada IIpu CBOCM
UCCJIEJOBAaHUM HMMEET MHOXXECTBO IOJIXOJO0B, a 3TO TpedyeT pa3dopa U OLEHKU LenIon
COBOKYITHOCTH KOHKPETHBIX CUTYaLUH.



— Jlng nun ¢ orpaHUYEHHBIMH BO3MOYKHOCTSMM 370POBbSI IIPENYCMOTPEHA OpraHMU3aLs
KOHCYJIBTALMH C NCIOJIB30BAHUEM DIIEKTPOHHOMU IIOYTHI.

— MHudopmannonHo-koMmyHukanuonnsle texHonorun (MKT) - pacmupsior pamku
00pa30BaTeNLHOTO MPOIECCa, MOBBIMIAs €ro MPAKTUYECKYI0 HAlpaBIIEHHOCTh, CIIOCOOCTBYIOT
UHTEHCU(UKALMY CaMOCTOATENBHOM padOThl ydalMXCsi M IOBBIIIEHUIO I103HABATEIIbHOU
aktuBHOCTH. B pamkax UKT BoeigenstoTcs 2 Buja TEXHOJIOTUM:

— TexHonOrUs MCHOJB30BAHUS KOMIBIOTEPHBIX MPOrpaMM — TMO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTD MPOLIeCC O0yUYEHUS S3bIKY Ha BCEX YPOBHSIX.
— VHTEepHeT-TeXHOJIOTMM — TPEAOCTABISAIOT IIUPOKHUE BO3MOXKHOCTH JUIsl TOMCKA

uHpopManuu, pa3paboTKU HAyYHBIX IPOCKTOB, BEICHUS HAYUHBIX HCCIIEJOBAHUH.

— IPOEKTHAas TEXHOJIOTUSA - MHAMBUYalbHAs WM KOJUIEKTUBHAS JESITENbHOCTb 110 0TOOPY,
pPacIpeneNIeHuI0 U CUCTEMATHU3allMi MaTeprasa 1o ONpeIeICHHON TeEME, B pe3yIbTaTe KOTOPOU
COCTAaBJISIETCS IIPOEKT;

— aHaIu3 KOHKPETHBIX CUTyallMi - aHalIMu3 pealbHbIX NMPOOJIEMHBIX CUTYalMi, ©UMEBIIUX
MECTO B COOTBETCTBYIOIEH 00JacTH MPO(EeCcCHOHANBHOM NEATENBHOCTH, M MOUCK BapUaHTOB
Jy4IIUX PELICHUN;

— Pa3BUTHE KPUTUYECKOIO MBIIUIEHUS — 00pa3oBaTebHasl JeSITEIbHOCTh, HAallpaBI€HHAs Ha
pa3BUTHE y CTYIEHTOB Pa3yMHOT0, Pe(hJICKCUBHOIO MBIIUICHUS, CHOCOOHOTO BBIABHHYTH HOBBIC
UJCH U YBUIETH HOBBIE BO3MOKHOCTH.

IMomxon pa3bopa KOHKPETHBIX 3aJad M CUTyallMil [IMPOKO UCIOJIb3YyeTcs Kak
IpenojiaBaTesaeM, Tak U CTyAEHTaMHM BO BpeMs JIEKLMH, JaOOpaTOPHBIX 3aHATHH M aHaJIN3a
pe3yJabTaTOB CaMOCTOSITEIbHON paboThl. DTO OOYCIOBIEHO TE€M, YTO MPU PEIICHUH KaKIOH
KOHKPETHOM 3a]1aul UMeeTcs, KaK IPaBUII0, HECKOJIIBKO METOJIOB, a 3TO TpeOyeT pa30opa U OLIeHKH
L[€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYalUN.

4. OuneHoYHBIC M METOAMYECKHE MATEPHAJIbI
4.1 OueHouyHble cpeAcTBA Ui  TeKylero KOHTPOJISI  YCIIEBAeMOCTH H
MPOMEKYTOYHOM aTTeCTAlMHU

OueHoYHBIE CpelCcTBAa NpPEAHA3HAYCHBI JJISI KOHTPOJS M OLEHKH 00pa30BaTeIbHBIX
JOCTIDKEHUH  00y4arommxcsi, OCBOMBIIUX MPOrpaMMy YUeOHOH IUCHMIUIMHBI «HAa3BaHUE
JMCITUTIITMHBDY.

O1eHOUHBIE CPEJCTBA BKIIIOYACT KOHTPOJIbHBIE MaTepHalbl IS MPOBEICHUS TeKYIIero
KOHTPOJIs B (OpME TECTOBBIX 33JaHUH, Pa3HOYPOBHEBBIX 3a/aHWH, TUIOBBIX pPAcyeTOB U
NMPOMEKYTOYHOM aTTecTaluM B (popMe BOIIPOCOB U 33aHUH K IK3aMEHY.

OueHo4HbIE CpeAcTBa Ui WHBAJIWAOB U JIMI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU

3JI0pOBbsI BHIOUPAIOTCS C YUETOM UX MHAMBHUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOANMOCTH MHBAJIUAAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEOCTABIISCTCS JOTIOJHUTEFHOE BPEeMSs JIJIs IIOATOTOBKM OTBETA Ha 3K3aMEHE;

— IpY MIPOBEJICHNUU MIPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUYCHHS MHBAINIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS MCIOIB30BAHNE TEXHUYECKUX
CpPEZICTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHUIyaIbHBIMU OCOOCHHOCTSMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
M WHBAINAOB TMPOIEIypa OLEHHBAHUS pE3yIbTaTOB OOYYEHHS 110 JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHUS WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBbsSI 110 JTUCHUIUIMHE (MOXYJIO) TPENyCMaTpPUBAET IPEIOCTABICHHUE
uHpopmanuu B ¢opMax, AJANTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JIOPOBBS M BOCIIPHSITHS
uHpOpMaLUu:



JUist L ¢ HapyLEHUsAMU 3PEHUS:

— B Ie4aTHOM (hopMe yBEITUUECHHBIM MIPUDTOM,

— B (pOpMeE AIIEKTPOHHOTO JIOKYMEHTA.
Jlnia au1 ¢ HapyIIEHUSIMH CyXa:

— B Iie4aTHo# Qopme,

— B (JOpMeE FIIEKTPOHHOI'O TOKYMEHTA.
JList niL ¢ HapyIeHUsIMU OIIOPHO-ABUIaTEIbHOIO alapara:

— B IeuaTHO# dopme,

— B )OpMeE DIICKTPOHHOTO JIOKYMEHTA.
JlaHHBII TIEpeYeHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaronuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /ISl TeKylIeil U MPOMeKYyTOYHOM aTTecTaluu

Kon HaumenoBaHue
KonTposmpyemsie .
Ne KOHTPOJIMPYeMOi OlIeHOYHOTI'0 Cpe/IcTBa
pa3aeJibl (TeMbl) »
n/n % KOMIICTEHIIU U Texyuuii IIpome:xkyTOouHas
AUCHUTIIMHBI
(W1 ee 4acTu) KOHTPOJIb arrecTanms
Baenenne g omiky MM, [IpakTrueckas KontponbHsie
1 OCHOBHBIE KOHIIEIIIIHA 1 OIIK-3.2, ML-1.1 P p
pabora 1 Bomnpocksl (1, 2, 26)
BBI30BBI
[Ipenszsitocts 1
[IpakTHueckue Kontponbusie
2 CIIPaBEIJIUBOCTh SS-1.1, SS-1.2 P P
paboTts 2, 3 Bonpockl (3-8, 27)
aNTOPUTMOB
KonduaeHnnanbHOCTb,
(unenn ITpakTrueckas KonTposibHbie
3 MIPO3PAYHOCTH U SS-1.1, SS-1.2
pabota 4 Bompocsl (9-14, 28)
MOJIOTYETHOCTh
Perynuposanue HH: [IpakTnueckas KontposnbHbie
4 [IPaBOBbIE HOPMBI U ML-1.1, OIIK-3.2 P p
pabota 5 Bonpocsl (15-19, 29)
CTaH/IaPThI
CommanpHbI€ TTOCTIEICTBUS [IpaxTrueckas KonTponbHbie
5 SS-1.1, ML-1.1
WU n ynpaBnenue puckamu pabora 6 Bonpocs (20-23, 30)
VIHCTPYMCHTEI U IpaKTHiH [IpakTrueckas Kontponbusie
6 BHEJIPCHUS OTBETCTBEHHOTO SS-1.2, OIIK-3.2 p P
pabora 7 Bompockl (24, 25, 31)
nn
[Ipe3enTanus u 3amura 3auwura
7 P 1t it OIIK-3.2, SS-1.2 HUTOrOBOI'O 3amura nmpoekTa
MTPOEKTOB
MpOeKTa
IToxa3aTenu, KpUTEPHHU U IIKAJIA OLEHKH ¢(POPMHUPOBAHHBIX KOMIIETECHIIMI
HaumeHoBaHuE O1IEHOYHOTO
cpencTBa
Ne Ko 1 HanMeHoBatHe Pesynbrarel 00yueHus
N IIpomexyTo
n/m HHIMKATOPa Texynit p yT
YHas
KOHTPOJIb
aTTecTaIus

COOTBETCTBUE OCBOCHHUS KOMITETEHITNH IITAHUPYEMBIM Pe3yJIbTaTaM OOyUYCHUsSI U KPUTEPUSIM UX OIICHUBAHUS]
(OlleHKa: y0BJIETBOPUTEIHHO /32a4TEHO)

HA IIOPOroBOM YPOBHE:
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OIIK-3.2 YyactByeT B

HAy4YHBIX KOH(EpPEHIMSIX U | 3HATh: OCHOBHBIC dhopmatsl
ceMHuHapax MIpe3eHTalni u OTYETOB
pa, P [IpakTudeckue 3amuTa
apryMeHTHPOBAaHHO YMeThb: TOTOBUTH 0a30BBIE OTYETHI
5 padoTsl, MIPOCKTA,
3alIMIIAeT CBOIO TOYKY | MO mabiaony HpOEKT BOTIPOCHT 26-
3peHuss ¥ OTBedaeT Ha | Biamerb: HaBbIKaMU 31
BOTIPOCHI 1o TeMe | CTPYKTYpPHPOBaHUS WHGOPMAITUH
UCCJIC/IOBAHUS
3HaTb: OCHOBHBIE TPEH/BI PA3BUTHSA
numn
ML-1.1 THosnumonnpyer YMeTh: HaXOIUTh WH(OPMAIIH
3a1aqy B KOHTEKCTE : On opMaruio o IIpakTuueckue Bompocst
rpertos U PETYISITOPHBIX ) Tp€60BaHI/I$Ii( pabote! 1,5 1.2,15-19
Baaners: 0a30BOi TEpMHUHOIIOTHEH
B obOnactu stuku MU
3HAaTh: OCHOBHEIC THUIIBI
AITOPUTMHUYECKUAX  TMPEIB3ITOCTCH
SS-1.1 Onpenenser YMeIT)b' BBISIBIIATD ;IBI:ILIe ciIy4an
MPEAB3ATOCTA B JAHHBIX U . : v [MpakTryeckue B 3-8
bias B JaTacerax 260TH 2.3 OIIPOCHI 5-
aaropuTMax paoo >
Baagers: MeTomaMu  TIEPBHUYHOTO
aHaIN3a JaHHBIX
3HAaTb: OCHOBHEIE STanbl
JKU3HEHHOTO LMKJIa 4041
SS-1.2 [Ipumensier v .
METOJTHKH paboTs: ¢ | YMETh: IPUMEHATL  TOTOBBIE H€K- | [1pawryyeckue | Bompocs 9-
JUCTBI  JIJISL  OICHKHU HICKOB
3TUYECKUMH PUCKAMHU p pabotet 4,7 14,24,25
Bnaners: mabnonamu JUTST
3THUYECKOTO ayJUTa
3HaTh: OCHOBHBIE THUIIBI JINIIEH3U I
(mponpueTapHbIe, OTKPBITHIC,
CBOOOJIHBIC) U MX KITFOUYEBBIC
OIIK-8.1 Cobmonaer ) Tecr,
paznuuus
HOPMBI aBTOPCKOTO TIpaBa U MTPaKTUYECKUC
YMeTh: IpaBUIIBHO OIIPEIENATh 6
JUTICH3UPOBAHHS npu paboTsI B 15
JIMLEH3HI0 TOTOBOTO KOMIIOHEHTA U OIIPOCEI 15-
HCIIOJIb30BaHUN u o ATh OTDAMIC 4 ero (anamms 19
MOHUMATh OTPaHUYCHHUS Ha er &
pa3paboTke MpPOrpaMMHOTO CIIONEROBA pe JHNCH3NH
WCTIOJIB30BaHH
P T — UCTIOJb3yEMBIX
Bnanets: HaBbIKaMM MOKCKa OMOINOTEK)
WHGOPMAITUH O JTUICH3USIX B
JIOKYMEHTAITHH
3Hath: 6a3oBble onoxkeHus 152-03
"O nepcoHaNbHBIX JaHHBIX" U
OIIK-8.2 ITonumaer | crateu YK PO, kacaromuecs Tecr,
OPUIHYECKUE OCHOBBI | KOMITBIOTEPHOH 0€3011aCHOCTH MpaKTHYECKHe
KknOepbe3onacHoCTH u | YMeTb: Kiaccu(puIMpoBaTh JaHHBIC paboThI Bonpocsi 9-
OTBETCTBEHHOCTHU 3a | Ha NMepCOHAIIbHbBIE U (ananu3 14
HapyIleHHss B LU(PPOBOI | OOIIENOCTYITHBIE JULCH3AA
cperne Branets: 6a30Boii TepmuHonorneii p | HCOIB3YEMbIX
OHOIHOTEK)

obOacTu 3alIUThI IEPCOHAJIbHBIX
JaHHBIX
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CoOTBETCTBUE OCBOCHHS KOMIICTCHIINH IIAHUPYEMBIM PE3yJIbTaTaM O0YUYCHUS U KPUTSPHSIM UX
OIICHUBAHUS (OIICHKA: XOPOIO /3aYTEHO)

Ha 0230BOM YPOBHE:

OIIK-3.2 YyactByeT B

3HaTh: NpuHIMIBl 3G PEKTUBHOM
HAYYHBIX KOH(EPEHIUIX U
ce apa KOMMYHUKAIIAN B MIPOSKTHBIX
MHHapax
a ep ’0 AHHO KOMaHgax HpaKTI/I‘leCKI/Ie 3amuTa
T'YMEHTHPOBAHH
pry P YMeThb: aganTupoBaTh CTHIIb padoTsl, HPOCKTA,
3aIIWINAET CBOK  TOYKY BOTIPOCHT 26-
Mpe3eHTaluu  TI0J] ayTIUTOPHIO MIPOEKT
3peHUST W OTBEYaeT Ha 31
Bianerb: HaBBIKAMU apTyMEHTAIIAN
BOIPOCHI o TEME o
Y BEJICHUS JUCKYCCHI
HCCIIEN0BAHUS
3HaTh: 0COOEHHOCTH
HAI[MOHAIBHOTO M MEXITyHapOTHOTO
eTyJIUPOBAHUS nn
ML-1.1 [To3unmorupyeT I;MZTBPaHaIII/I UDOBATL
3a1aqy B KOHTEKCTE COOTBC”;CTBI/IC 3Upo boeKTa IIpakTuueckue Bompocst
PETYIATOPHBIM TpeOOBAHMSIM
Baagern: MeTogaMu HMCCIIEOBAHUS
HOPMAaTUBHOU Oa3bl
3HATh: MaTEeMaTHYECKUE METPUKH
CIIPaBEUINBOCTH aJITOPUTMOB
88-1.1 Onpenenser YI\I;eTb’ MIPOBOJINUTH KOMHHSKCHLIFI
MPEAB3ATOCTA B JAHHBIX U 1P . | Tpakrudeckue B 3-8
ayIuT  JaTaceToB W MoJenei 260THI 2.3 OIIPOCEBI 5-
aaropuTMax p >
Biaanerb: HHCTpYMEHTAMH aHAJIH3a
fairness
3uarh: frameworks OTBETCTBEHHOTO
nn OECD EU Al Act
88-1.2 Tpuvenser YMeTbF a aéaTI:IBaTB THY KI/I)
METOTHKH paGoTHI c raﬁ;mal;lgmgp s 311 OZ;OE IIpaktuueckue | Bompockr 9-
3TUYECKUMH PUCKAMHU P pabotsr 4,7 14,24,25
Baangern: MeToilaMu  MHTETpalluU
3TUKYU B ML -nanmiaiiHe!
3HAaTh: MpaBOBbHIC IIOCJIEICTBHS
HapyIICHUS JINIEH3UOHHBIX
COTJIAIICHUH aBTOPCKHE  HMCKH
OIIK-8.1 CooOumromaer ( p ’ I
HOPMBI aBTOPCKOTI'O IIpaBa U AAMHIHICTpATHBHAA paKTHrccie
P P P OTBETCTBECHHOCTE) paboThI
JTALCH3NPOBAHNA TP Vmers: aHAJIU3UPOBATh (cocraBiienne |Bompocsr 15-
HCTIOb30BAHNH 1 | cOBMECTHMOCTb JMLEH3UH | JTHICH3NUH IS 19
pa3paboTke MPOrpaMMHOrO Pa3UYHBIX KOMIIOHEHTOB B OJHOM y4e0HOro
O6eCHe‘-IeHI/I5[ MIPOEKTE HpoeKTa)
Baagernb: HaBLIKAMH ~ COCTaBJIEHUS
JINIIEH3UOHHOr0 COIJIAIEHHUS IS
co3maBaemoro [10
OIIK-8.2 ITonnmaer | 3uaTh: TpebOBaHUS K OIEepaTopam
[IpakTnueckue
FOPUIUICCKUE OCHOBEI | IEPCOHAIBHBIX JaHHBIX H MEPBI pabOTHI
K16ep6e30nacHOCTH W | OTBETCTBEHHOCTH 3a MX HaApyIICHHE (paspabotka | Bompocer 9-
OTBETCTBEHHOCTH 3a | YMeTh: poBoauts  aynur  WU- paziena mo 14
Hapymenns B uuposoif | MPOCKTA HA TPEJIMET COOTBETCTBUSA 603011ACHOCTH

cpene

TpeOoBaHUAM KHOEpPOE30IaCHOCTH U
152-®3

JUTS TIPOEKTA)
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Baanern: meToamMmu  pa3paboTKu
0a30BOI1 MOTUTHUKH 00PAOOTKH

CoOTBETCTBHE OCBOCHHS KOMIICTCHIIMH IJIAHUPYEMBIM pE3yJibTaTaM 00YUYCHHUS U KPUTEPHSIM UX
OIICHUBaHUS (OI[CHKA: OTJINYHO /32YTEHO)

HA NIPOABHHYTOM YPOBHE:

OIIK-3.2 YyacTByeT B
HAYYHBIX KOH(EPEeHIHMIX |

3HaTh: CTpaTeruu YIpPaBICHUS
creiikxongepamu B HMMHU-npoektax

ceMUHapax,
ADEYMEHTHDOBAMHO Ymern: npoBoIUTh stuueckue | Ilpaktuueckue 3amuTa
pry P pEBBIO 5 (hacunuTUpOBaTh paboTHI, HpOCKTa,
3allMIIAET CBOIO  TOYKY BOIDOCH 26-
JUCKyCCUU IIPOEKT p
3peHHss M OTBEYaeT Ha 31
Braanern: HaBpIKAMU  pa3pelIeHUS
BOTIPOCHI o TeMe
ATHUYECKHUX KOH(IUKTOB
WCCIIETOBAHUSA
3HAaTh: EPCIICKTUBHBIC
HallpaBjieHUsl pa3BuTUs >Tuku MU
ML-1.1 [To3unmonupyet v P . P
sapauy 5 corTexcre | | METh: POTHOSHPOBATE 3mqec1<nf Mpakrideckie | Bompock:
TPEHIIOB U BBI3OBbI HOBBIX TCXHOJIOTUN pa6OTBI 1,5 1’2,15_19
Baagerb: MeTomonorueii  aHanmsa
JIOJITOCPOYHBIX MOCIEICTBUI
3HaTh: ITepeIOBEIC METOIBI
OoOHapyXeHHs M yCTpaHeHHs bias
SS-1.1 Ompenenser YMeth: pazpabaTeiBaTh custom-
NPeaB3ATOCTH B JAHHBIX U | METPUKH s cremuduyeckux | lIpakTideckue Bompocki 3-8
anropurMax KelcoB paborsi 2,3
Baaners: skcnieptu3oil B 00nacTu
algorithmic fairness
3HaTh: METOBI YIpaBICHHS
puckamu throughout >KH3HEHHOTO
LIUKJIAa %141
SS-1.2 [Ipumensiet VMeTh: CO3IABA creTe
METOAUKHU pa60TH C : AaBath HCTCMbL HpaKTI/I‘-IeCKI/Ie BOHpOCBI 9-
MOHHTOPUHTA ATHYECKHUX ACIEKTOB
TUYECKUMHU PUCKAMHU P paborst 4,7 14,2425
Baanerb: HaBBIKAMH  TIOCTPOEHUS
KyJIbTyphl OTBeTCcTBeHHOro MU B
OpTraHHU3aIHsIX
3HaTh: cTpaTeruu
kommepnuamm3anua [0 ¢ ygerom
MHTEJJICKTYAIbHOW COOCTBEHHOCTH
OTIK-8.1 CoGmoacr Y )
(maTeHTsI, TOBapHBIC 3HAKH) Urorossrit
HOPMBI aBTOPCKOTO TIpaBa u
CH3HDOBA YmeTh: pazpabaTeiBaTh MPOEKT
JUTCH3NPOBAHUS npu
- 35 . P NUIEH3HOHHYI0 TIonuTuky ans MU- | (paspaborka |Bompocsr 15-
WCTIOJTb30BaHUH u .
A3pa60TKe ThOrpaMMHoro | IPOAYKTa 1 BECTH IEPErOBOPEI MO JHMICH3HOHHOU 19
pasp POTP JIULEH3UOHHBIM cornamenusy | CTPATCrH Ui
obecreueHus IIPOeKTa
BaaneTs: HaBBIKAMH KOMILIEKCHOTO
yIpaBIeHUS WHTEIICKTYaTbHON
COOCTBEHHOCTBIO B TIPOCKTE
OIIK-8.2 Iloaumaer W TOroBuit
3HATh: MEXIYHAPOIHBIC CTAHAPTHI Bomnpocsr 9-
FOPUIMYECKUE OCHOBBI MIPOEKT
u IIPaKTUKU B o0macTu 14
KubepOe30nmacHOCTH u (pa3paboTka
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OTBETCTBEHHOCTHU 3a | kubepOe3onacHOCTH W 3amuThl | KoHenmwu Ub
HapymeHuss B 1M(POBO | JaHHBIX JUTSL TIPOEKTA)

cpene
YMerh: co31aBaTh M BHEAPSTH

CHUCTEMY  YIIPaBJICHUS  PHUCKaMH
HHGOPMAIMOHHOK  0€30IaCHOCTH
IS NU-npoaykra
Baaaerb: HaBBIKAMHU
B3aUMOJICUCTBHSI C PETYJIATOPAMH U
MIPOBEICHHUS paccrenoBaHui
HUHIIUICHTOB 0€30IMaCHOCTH

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbl, HE00X0AUMbIe 1JIsl OLleHKH
3HAHWH, YMEHHUIl, HABBIKOB W (MJM) ONbITA JAeATEIbHOCTH, XaPAKTEPH3YIOIIHMX 3TaNbI
¢dopmMupoBaHus KOMIIETEHUMH B Npolecce 0CBOeHHUsI 00Pa30BaTeJbHOM MPOrpaMMBbI

Tunosbie KOHTPOJIbHBIC 3aIaHUHA

IIpakTnyeckasi padora 1: "Anaau3s keiica ytTudyeckoro coos UN"

3aoanue: Ipoanamm3upyiite keiic Cambridge Analytica unmu Amazon HR Al BrisiBute
OCHOBHbBIE 3THYECKHIE HAPYILIEHUS, IPEAJIOKUTE MEPHI 110 UX MpenoTBpalleHuto. [lonrorossre
Kpatkuit otuet (1-2 cTp.) ¢ peKOMEHJaUsAMH.

IIpakTnyeckasi padora 2: "Irtudeckuii ayaur naracera'

3aoanue: IlpoBeaure ananu3 natacera Adult Census Income Ha mpeamer penpe3eHTaTUBHOCTH
Y TIOTEHITHATBHBIX TIpeaB3saTocTeit. Mcnonb3yiite Oubnmoreku Pandas u Fairlearn pist pacuera
0a30BbIX METPHUK CIIPaBEIJITMBOCTH.

IIpakTnyeckasi padora 3: "CpaBHeHnue mojeJieil ¢ koppekuueii bias"
3aoanue: Ob6yunTe 1Be MOJENIN KIacCU(PUKAIMK - 0a30BYIO U C IPUMEHEHHEM METO/I0B
obecrieuenus crpaBenauBocTd. CpaBHUTE UX METPUKHM accuracy u fairness.

Juckyccus (IlpakTuyeckas padora 6)

®opmart: CTpyKTypUpOBaHHbIE 1e0aThl MM O0CYKJIECHUE B MAJIBIX TPYIIIax

Hean: Pa3BuTHEe HABBIKOB apryMEHTALIMH, KPUTHUYECKOTO MBILIUICHHUS U 3THUYECKOTO
aHanmsa

IIpumep Temsbl: "CrieyeT a1 MOTHOCTBIO 3aIIPETUTH UCIIOJIB30BAHNUE PACIIO3HABAHUS
JIUI] B TyOJIMYHBIX MTpOCcTpaHcTBax?"

Kaxk npoBoaurcs:

1. MoaroroBka (15 MmuHyT):

I'pynma nenurtcs Ha 2 komaus! ("3a" u "mpoTus")

VY4acTHUKH U3y4alOT MaTepUalbl U TOTOBSIT ApTyMEHTBI

2. IIposenenne (30 MuUHYT):

[Ipe3enranus no3unuit (Mo 5 MUHYT Ha KOMaHAY)

OTKpbITast AUCKYCCUS U OTIPOBEPKEHUS

BbipaboTka KOHCEHCYCHOTO PELICHHUs

3. Peduexcus (15 Mmunyr):

AHanu3 KauecTBa apryMeHTOB

OueHka U3MEHEHUS MO3UIUN YHaCTHUKOB

dopMyIHpOBaHUE BHIBOJOB

Kpurepun oneHKH IMCKYCCUM:

- KauecTBO MoATr0TOBKY 1 IIyOMHA apTyMEHTOB

"
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- JIOrMYHOCTB U CTPYKTYPUPOBAHHOCTH BBICKA3bIBAHUM

- YMeHHe caylaTh U YYUThIBATh KOHTPAPTYMEHTBI

- CriocoOHOCTh K KOHCTPYKTUBHOMY JHAJIOTY U KOMIIPOMHUCCY

IIporokou 3acenanus (Ilpakruyeckasi padora 5S)

Yro 310?

®opmart: PoneBas urpa - 3acejanue 3THYECKOI0 KOMUTETA

Hean: OTpaboTka MpoLEeayphl STHYECKOTO PEBBIO PEATbHOTO POEKTa
KonTekcer: Ouenka runorerndeckoro MM-craprana Ha COOTBETCTBUE 3THUECKUM
cTaHAapTam

CrpykTypa nporokoJa:

MMPOTOKOJI Nel
3aceaHus JTH4YecKoro komurera no npoekry '"FaceCheck HR"
(cucremMa aHAIM3a IMOLMI KaHIMIATOB NIPH NpHeMe Ha padoTy)
IMpucyrcrBoBanu:
[Ipeacenarens: MBanos A.C.
Unensl komureta: [lerposa N.K., Cugopos B.M.
Pazpabotuuk npoekra: Jlxoncon JI.
Oxkcnept no 3anmTe gaHHabix: Kosznosa E.I1.
IMoBecTka nHA:

1. Ouenka cootBeTcTBUs npoekTa npuniunam EU Al Act

2. AHanu3 pUCKOB TMCKPUMHUHALIMY U HAPYIIEHUs] IPUBATHOCTU

3. BripaboTka pekoMeHaanuii a1 10pab0TKH MTPOEKTa

Xox 3acenaHus:

1. BroicTrymiienue paspadorunka (10 mun) - npeacTaBiaeHue GyHKIIMOHATA
CUCTEMBbI

2. Bonpocs! 4jieHoB komuTeTa (15 MUH) - yTOYHEHUE TEXHUYECKUX M ATUUECKHUX
ACTIEKTOB

3. Ob6cy:xkaenne puckoB (20 MuH) - uIeHTU(PUKAIINAS TOTEHIIUATBHBIX TPOOIIEM

4. dopmyaupoBaHue pekoMeHaanuii (15 mun)

BoisiBJIeHHbIE PUCKH:
- B03MOHOCTh TUCKPUMUHAIIMH IO KYJIBTYPHBIM OCOOCHHOCTSIM BBIPAXKECHUS

IMOILINU
- OTtcyTcTBUE MeXaHU3Ma HH(DOPMHUPOBAHHOTO COTIACHS
- HenpospauHocTs anroputMa npuHSATHS PEIICHUH
Pexomenpanum:
1. BHenputb MynbTUKYIBTYPHYIO KATMOPOBKY aJIfOpUTMA
2. Pazpabotats npouenypy SBHOr0 HHPOPMHPOBAHHOTO COTJIACHS
3. Jlo6aBuTh GYHKIIUIO OOBSICHEHUS] PEKOMEH/IAIIMA CUCTEMBI
Pemienue:

[TpoekT pekoOMeHA0BaH K 10pabOTKE C yU4ETOM BBICKAa3aHHBIX 3aMEUaHUH.
Cpoxk npencraBiieHUs UCIIPaBIeHHONW Bepcuu - 30 THEN.
IMoanucu:
Yem 3T0 110JI€3HO JISI CTYACHTOB:
- OtpaboTka peabHOro paboyero mporecca ITUYECKOro KOMUTETa
- Pa3BuTHe HaBBIKOB JOKYMEHTAJIHHOTO O(hOPMIICHUS PEIICHUI
- [Tonnmanue nporeaypsl compliance-mpoBepok
- YMmenue GopMyIMpoBaTh KOHCTPYKTUBHBIE PEKOMEHIAIHH
Kpurtepuu oneHKH NpOTOKOJIA:
- [TonHOoTa OTpa’kE€HUS TUCKYCCUU
- KoppekTHOCTh HIEHTU(IUKALIUN PUCKOB
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- [IpakTudeckas pean3yeMoCTh PpeKOMEH JaIlHid
- Cobmronenue hopmarta 1eJI0BOM TOKYMEHTAIIUN

Ot Qopmatsl o0ecieynBarOT NpakTHieckoe ocBoeHne kommereHmii OIK-
3.2 (mpodeccronanbHast KoMMyHHUKanus) 1 SS-1.2 (ynpaBieHUe STHUECKUMU PUCKaMHU) B
YCIIOBUSAX, MAKCUMAJIBHO MPHUOIMKEHHBIX K PeaTbHOM MPOopeCCUOHATbHON AEATEIbHOCTH.

CooTBeTcTBHE NPAKTHYECKUX PA0OT M HHANKATOPOB KOMIIETEeHIUH

B Tabnume Huke MpeacTaBleHO, Kak Kaxaas MpakTHyeckas padoTa crocoOCTBYeET
(bOopMUPOBAHHUIO 3asIBJICHHBIX KOMITETEHIIHI.

HNuauxkaropsl
KOMIIeTeHIIUH

CooTBercTBYIOIIIME
JabopaTopHbie padoThI

O0ocHOBaHue

OIIK-3.2 YuacTByeT B
HAYYHBIX KOH(DEPCHIIUAX U
ceMUHapax,
ApPryMEHTHPOBAHHO
BalUIACT CBOIO TOUKY
BpeHUs ¥ OTBEYaeT Ha
BOIIPOCHI TIO TEME
MCCIIeIOBAHUS

IIP 1: Anamus keiica
sTHYecKoro coost MU

P 5: Camymsus
ATUYECKOTO PEBBIO (poJieBas
urpa)

IIP 6: /IeOaThl 110 STHYECKUM
nmuinemmaMm TN

IIP 7: Pa3paboTka
ITHYECKOT0 YEK-JIMCTA

PaboTsl TpeOyI0T TOATOTOBKH
MUCHMEHHBIX OTYETOB, BEJICHUS
JHMCKYCCHIA, y4acTHsI B POJICBBIX
MeperoBopax M Mpe3eHTALHN
PE3yJIbTaTOB, 4TO POPMHUPYET
HaBBIKH PO ECCUOHATEHOMN
KOMMYHUKaIUH

OIIK-8.1 Cobaronaer
HOPMbI ABTOPCKOT0 NMpaBa
W JINIEH3UPOBAHNUSA MPHU
HMCII0JIL30BAHUH U
pa3padoTke
MPOrpaMMHOI0
o0ecmedeHUsT

IIP 2: DTuyeckuii ayauT
JaraceTa

IIP 3: CpaBHeHune Mozeneil ¢
Koppekuuen bias

IIP 7: Pa3paboTtka
3TUYECKOTO YEK-TNCTA JUIS
MIPOEKTa

PaboTsl TpeOytoT aHanmza
JIMLEH3HOHHON YHCTOTHI
UCTIONb3YEMBbIX 1aTaCEeTOB U
oubnmnorek (Fairlearn, AIF360),
oopmienus mpas Ha
CO3/1aBaeMble IPOrpaMMHBIE
pELICHUS U BKIFOUCHHUS
COOTBETCTBYIOIINX Pa3/IENOB B
MPOEKTHYIO TOKYMEHTAIHIO

OIIK-8.2 [TonumaeTt
IOpUIMYeCKUEe OCHOBBI
KHOepoe30nacHOCTH U
OTBETCTBEHHOCTH 32
HApYyIIeHHs] B IM(PPOBOH
cpene

IIP 1: Ananus keiica
strdeckoro coos MU
P 2: DTryeckuii ayauT
JaTacera

P 5: Cumynauus
3THYECKOTO PEBBIO

PaboTs! HanpaBJIeHBI HA aHAIIN3
cootsBetcTBud UM-cuctem
TpeOOBAHUAM 3aITUTHI
MEePCOHANBHBIX JaHHBIX (152-D3,
GDPR), onieHKy npaBOBBIX PUCKOB
1 pa3paboTKy Mep 0
o0ecrieyeHnto KnbepOe30macHOCTH
Ha BCEX dTarnax KM3HEHHOTO KA
4141

ML-1.1 ITo3unmonupyet
COOCTBEHHYIO 3a7a4y B
3aJaHHOM 00J1aCTH 3HAHUSI C
TOYKHU 3PEHUs TPEHIOB
COBPEMEHHOT'0
MCKYCCTBEHHOI'O MHTEJJICKTA

ITP 1: Ananus keica
sTHYecKoro coost MU

IIP 4: Ananus
o0BsicHUMOCTH Moaen (XAI)
NP S: Cumynsust
3THUYECKOTO PEBBIO

PaboTsl TpeOytoT ananuza
COBPEMEHHBIX TPEH/IOB
perymupoBanmst MU (EU Al Act),
MPUMEHEHHUS] METO/I0B
o6wssacanmoro NN (XAI) u oneHku
COOTBETCTBHS aKTyaIbHBIM
TUYECKUM CTaHAApPTaM
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SS-1.1 Omnpenenser
[IEHHOCTHBIC TIPE/IITOCHLIKY,
KOTHUTHBHBIC UCKKCHUS,
KyJIbTYpHO-00YCIOBIICHHBIC
MPEJIB3SITOCTH B JJAHHBIX,
QIrOpUTMax, TOCTAHOBKE
Bama4 mis MU

P 2: DTryeckuii ayauT
Jaracera

IIP 3: CpaBHeHune Mozeneil ¢
Koppekuuen bias

IIP 4: Ananus
o0BsicHuMOocTH Mojen (XAI)

PaGoTs! HanpsIMyT0 HaIlCNICHBI Ha
BBISIBIICHHE U aHAJIN3
MPENB3ATOCTEH B TAaHHBIX U
QITOPUTMAaX, UCIIOJIb30BaHUE
nHCTpyMeHTOB Fairness m XAl s
JUATHOCTUKH JUCKPUMUHAIHH

SS-1.2 [Ipumensier
METOANUKN pabOTHI ¢
DTUYECKUMH U
COLIMAIbHBIMU PHCKAMHU,
BO3HHUKAIOIIMMHU Ha Pa3HBIX
CTaIMAX )KN3HEHHOTO IIUKJIA
14154

P 5: Cumynauus
THYECKOTO PEBBIO

IIP 6: /IeOaThl 110 STHYECKUM
TUIIeMMaM

IIP 7: Pa3paboTka
ITUYECKOTO YEK-TNCTA JUTS
HpOEKTa

PaboTs! TpeOyIoT IpUMEHEHMS
frameworks orBeTcTBeHHOTO MU
(OECD, EU Al Act), pa3pabotku
MIPEBEHTUBHEBIX MEP U METOIUK
yrpasieHus puckamu throughout
»ku3HeHHOro 1ukia M-cucrem

TecT a1 TeKymero KOHTPOJsi Mo remam 1-2

(Beagenue B 3Tuky UMW, [lpeaB3aTocTh U CIPaBeJINBOCTD)

Bpemst BoinmosiHeHusi: 30 MUHYT
®opmat: 20 BONpoCoB (3aKpbIThIe, HA COOTBETCTBUE, OAMHOYHBIN/MHOKECTBEHHBIH BBIOOD)
ITpoxoanoii 6an: 15/20 npaBMIIBHBIX OTBETOB
IIpuMepsI TeCTOBBIX 3aIaHUM:

1. OcHoBHBIM npeaMeTOoM n3y4yeHnus 3Tuxku U saBisiercs:

a) Makcumu3anys npuobLTH KOMITAaHUH-Pa3pad0OTYNKOB
b) TexHuueckasi ONTUMHU3ALNS AITOPUTMOB

¢) ConuajbHbIe NOCJIEACTBUS M MOPaJIbHbIE acnieKTbl npuMeHenust U
d) Cxopoctb 00pabOTKM JaHHBIX

2. AaropurMuyeckasi npeaB3saTocTh (bias) MokeT BOSHMKATH HA 3Tame:

a) COopa maHHBIX

b) [IpoekTHpoBaHus aIrOpUTMA
¢) UnTtepniperanuu pe3yinbTaToB
d) Bcex mepeuHciIeHHBIX 3TANOB

3. Merpuka Demographic Parity Tpedyer, 4To0sI:

a) ToYHOCTH NMPOTrHO3a OblIa OAMHAKOBOM ISl BCEX TPYII
b) JoJist m0I0KNTENbHBIX peleHuii Obl1a OJUHAKOBOI IJIsl BCeX IPyNI
¢) JloxxHble cpabaThIBaHUS paclpelesIUCh PABHOMEPHO
d) Bce rpynmbl ObUTH TIPEACTABICHBI B TAHHBIX TIOPOBHY

4. Keiic ¢ cucremoit COMPAS (2016) nporeMoHcTprpoBaJI npoodJiemy:
a) Huzkoil npon3BoIMTENLHOCTH AJITOPUTMOB

b) PacoBoii 1ucKpUMMHALIMH B OLleHKE pPelnInBa
¢) Hapymienust KoHGUACHINATLHOCTH JAHHBIX

d) HenpaBuibHOM BU3yallU3aIiuy Pe3yJbTaToOB

5. OcnoBHas ueab EU Al Act (2021):
a) 3arpeTuTh BCE CUCTEMbI UCKYCCTBEHHOI'O UHTEIIIIEKTa

17



b) YeTaHOBHTH KaTeropuu pucka u tpedoBanus 1jasi UU-cucrem

¢) YHubuuupoBaTh S36IKH MporpamMmupoBanus s MU

d) CHuzuth crouMocTs pazpadbotku NN

(Ilonnas eepcus mecma exnouaem 20 60npocos ¢ apuanmamu 0meemos)

3a4eTHO-3K3aMEeHALMOHHbIEC MAaTEePHAJIBI VISl IPOMEKYTOYHOM aTTecTaluu
IIpumepHbIii nepedeHb Bonpocos As 3a4eTa (KoHTpoibHBIE BONIPOCHI)

1. JHaiite onpenenenue 3tk M. Yem oHa oTianyaercs OT TPAIULIMOHHON
KOMIIBIOTEPHON ATUKH?

2. HazoBure ocHoBHbIe 3THUeckue npuHuunbl M1 no Bepcun OECD.

3. UTto Takoe aaropuTMuYecKas npeas3saTocts? [lpuBeanre npuMepsl U3 peabHbIX
CHUCTEM.

4. OnuinTe METO1bI BBISIBJICHUS MPEAB3SITOCTA B TPEHUPOBOUYHBIX JIAHHBIX.

5. Kakue metpuku fairness Bol 3HaeTe? B yem paznuna mexay demographic parity u
equalized odds?

6. Kaxk mpobnema "uepHoro smuka" cBsizana ¢ atukoit MA?

7. Uro Takoe "mpaBo Ha 00bsicHeHue" B koHTekcte N?

8. Omnumute MeToIbl o0ecrieueHrss KOHPUASHITMATLHOCTH B ML
(muddepenmanbHast IPUBATHOCTB ).

0. Kaxosbr ocHoBHbIe TpeOoBanust EU Al Act k high-risk cucremam?

10.  Kak GDPR perynupyeT ucnonb3oBaHHe IEPCOHANBHBIX JaHHBIX B I?

1. HazoBurte ocHOBHBIE TTONI0KEHUS poccuiickoil Ctparerun passutust .

12. B ueM 3akmiouaroTcst 3TUUECKHE PUCKHU UCIIOJIb30BAaHUSI KOMITBIOTEPHOTO 3PEHUS?

13. Kaxkune stnueckue npobseMbl BO3HUKAIOT MTPH IPUMEHEHUH TeHepaTtuBHoro MIN?

14.  Kak U Bnuser Ha peiHOK Tpyaa? Kakue pemenus npeanararorcs?

15. OnuimmTe mporecc NpoBEAEHUs ATHYECKOro peBbto MU -nipoekTa.

16.  Kakue nuHcTpyMeHTHI U1 3Tndeckoro aynurta M-cucrem Bel 3Haere?

17. Kak unTerpupoBath s3THYecKue YeKnonHThl B MLOps-nainnaia?

18. B yem 0ocobeHHOCTH KOPHMOPATUBHBIX CTaHAApTOB OTBETCTBeHHOTr0 MU
(Microsoft, Google)?

19.  Kak npoBoauTh OLIEHKY COLMANIbHBIX NocueacTBUI BHeApeHus M -cucrempl?

20. Kakue MeToapl HCIONIB3YIOTCS U1 MUHUMHU3AIUH SKOJIOTHYECKUX TOCIEACTBUM
paboThI OONMBIIMX MOAETEH?

21. OnummTe METOIUKY YIIPaBICHUS ITHYECKUMHU puckamu throughout skM3HEHHOTO
nukia M.

22. Kak BBICTpOUTH KOMMYHHUKAIIUIO C CTEHKXOJAEpPaMH 110 A TUYECKUM aCIEKTaM
npoekra’?

23.  Kakwue HaBbIku HeoOXxoaumel aTnueckoMy oduriepy (Al Ethics Officer)?

24. PazpaboTaiiTe 3THUECKUI YEK-JIUCT JUIsl CHCTEMbI PEKOMEHAALNMN B COIICETSX.

25. [ToaroroBsTe aprymeHThl "3a" U "MpoTHB" UCTIOIB30BaHUS pacO3HABAHUS JIUI] B
YHHUBEPCUTETE.

26. [Ipoananu3upyiiTe ITHYECKUE aCIIEKThI BALLIET0 KYPCOBOTO MPOEKTA.

27.  Kak BBl NpUMEHHWIN PUHLUIBI CIIPABEAIUBOCTH B IIpakTHUECKOl pabore Ne3?

28. Kaxkue perymnstopubie TpeGoBaHUs HanbOoIee BaXKHBI ISl BAIIETO TIPOEKTa?

29. Onuimmre npouecc NPUHATUSA ITUUECKHU CII0KHOTO pemeHus B M-npoekre.

30. Kak BbI Oprannsyere MOHUTOPUHT ITUYECKUX ACTIEKTOB CUCTEMBI MTOCIIE
BHEJIpeHUs?

31. [ToaroToBsTE Mpe3EHTALMIO JJI1 HETEXHUYECKON ayAUTOPUH IO STUYECKUM

pHUCKaM Ballero MpoeKTa.
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4.2 Metoanuyeckue MaTepuaibl, onpeaesiiomne Npoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHHil, HaBbIKOB W (WIH) ONbITA [JAeATEJbHOCTH, XaAPAKTEPU3YIOUIUX ITAaNbl
¢dopmupoBaHuss KOMIIETEH U

Memoouueckue pekomenoayuu, onpeoenaioujue npouedypvl OUeHUAHUA OMEEma Ha
3aueme:
HIxaJjia oneHUBAHHUA 3a4YeTa:
«3a4TeHo»:
- ITonHbIE, CTPYKTYpHUpPOBaHHBIE OTBETHI HA OCHOBHBIE BOIIpOCHI (1-25)
- ['myGokuii aHanm3 KeMCOB M MPAaKTHYECKUX cUTyanui (26-31)
- YMeHue cBsI3aTh TEOPUIO C MPAKTUYECKUMH MPUMEpPaMu
- 3HaHWE COBPEMEHHOW HOPMATUBHON 0a3bl 1 HHCTPYMEHTOB
- CrocoOHOCTh apryMEHTHPOBATH STUYECKYIO MO3ULIUIO
«He 3auTeHo»:
- OTtcyTcTBUE TOHMMAHUS KIIFOYEBBIX KOHLeNHi 3tuku MU
- HecnocobHOCTh TpoaHAIM3UPOBATH MPOCTEHIITHE KEHCHI
- I'pyOble ommOKY B IPUMEHEHUN TEPMHHOJIOTUU
- Hesnanune 6a30BbIX peryasiTOPHBIX TpeOOBaHUI
Metoan4yeckue peKOMeHIAUMHU 110 OLEHUBAHUIO PAKTHYECKUX PaboT
Kpurepun oneHku npakTuieckux padoor:

KomnonenT IMoporosBwrii . I[MpoaBunyTHI
P ba3oBblii ypoBens (4/5) P y
OIl€eHKHU ypoBeHb (3/5) ypoBeHb (5/5)
Teoperuueckas .
HOAFOTOBKA bazoBoe noHnManue I'myOokoe moHnMaHue ¢ Kpurnueckuii ananus,
(20%) KOHIIETITHI CCBUIKaMU Ha UCTOYHUKHU CPaBHEHUE TI0JIX0/I0B
(1)
WNHHOBanMoHHOE
IpakTH4eckas o
PaboTocmocobnoe OnTUMH3HPOBAHHBII pereHue ¢
peanuzauus N
(40%) peleHue KOJI C KOMMEHTapUsIMH obpaboTkoii edge-
(1)
cases
AHAIU3 N N
3VIILTATOR [IpocTsie BBIBOIBI CpaBHUTENBHBINA aHATTN3 Kommuexcuerit anamm3
?3 02; ) 0 pe3yJibTaTam C UHTEpIpeTaIen C pEKOMCHIAITUSIMU
(1)
Odopmienue bazoBas cTtpyktypa IIpodeccuonansHoe
(10%) oT4yeTa odopmiteHne

Memoouueckue pexomenoayuu, onpeoenarouiue npoyeoypovl OYEeHUGAHUL MECH O
Kpurepun oueHNBaHMSA U HIKAJIA OLEHOK

Cucrema noacyera 6aJL10B:

- Kaxxprit mpaBuiIbHBIN 0TBET = 1 Oamn

- MaxkcumanpHbii 6amt = 20

- HenpaBuibHble 0TBeTHI U ponycku = () 6aysioB

IlIxkana nepeBoaa B OLCHKH:
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KosanuecTBo npaBuIbHBIX
Ounenka YpoBeHb 0CBOEHMSI
OTBETOB
18-20 Otin4HoO IIpoaBUHYTHIN YPOBEHD
15-17 Xopomo ba3oBblil ypoBEHb
11-14 Y10BJIETBOPUTEJIBHO [ToporoBslif ypoBeHb
Henocrarounsrit
0-10 HeynosaerBopurenbHo A
YpOBEHb

3. AHaJIM3 pe3yJIbTATOB H 00paTHas CBA3b
CrartucTHYecKMH aHAJIM3 TecTa:
- Pacuer cpeanero 6amia no rpymnme
- Omnpenenenne BOMPOCOB C HAUMEHBIIEH YCIIEBAEMOCTHIO
- AmHanu3 pacnpeesieHus pe3yabTaToB
HNuTepnperanus pe3yjibTaToB:

- 18-20 6annoB: ['myOokoe NOHMMaHKUE KOHIIETIIU, CHOCOOHOCTh MPUMEHSTh 3HAHUS B

IMPAKTUYCCKUX CUTYyallUsAX

- 15-17 6annoB: YBEepEeHHOE 3HAHUE OCHOBHBIX MPUHIUIIOB, TIOHUMAHHUE KIIFOUEBBIX

npobaem stuku MU

- 11-14 6annoB: MuHUMAaIbHOE TOHUMAaHUE HEOOXOAMMBIX KOHIICIIUH, TpedyeTcs

JIOTIOJTHUTEIbHAs paboTa

- 0-10 6anaoB: Kpurnueckuii mpoden B 3HaHUAX, HEOOXOIMMO IOBTOPEHHE MaTeprasa

4.3 MeToan4yeckne yKa3aHusi 10 OPraHU3a0MU NPAKTHYECKUX padoT nmo
MUCIMIINHE «ITHKA M COLHAJLHAA OTBeTCTBEHHOCTL B UN»

1. O0mue cBeneHust
YciaoBusi npuMeHEeHH s MPAKTHYECKUX PadoT:
1) IIporpamMHoe oGecnieyeHue:

- Python 3.8+ ¢ 6uGmmorekamu: pandas, numpy, matplotlib, seaborn

- Crnennanu3upoBanHbie 0nbmmuorexku atndeckoro MU: fairlearn, aif360, shap, lime
- Jupyter Notebook / Google Colab ais nHTEpakTHBHOM pa3pabOTKH

- CpenctBa Buzyanuzauuu: plotly, altair 1151 ”UHTEpPaKTUBHBIX 1aIOOPI0B

2) AnnapaTtHoe o0ecrieyeHue:

- CranpaptHble BeruucauTenbHbie MotHocT (CPU) noctaTouHbl AJis

OOJIBLIIMHCTBA 327124

- JloCTyn K MHTEPHETY JJIsl pabOThI C 00JIaUHBIMU CPEAaMU U JaTaceTaMH
- Pexomenayemsrii 06bem O3Y: 8+ I'b miis paboThl ¢ OONBIIMME TaTaceTaMu

- 3) Obs1aunast uH(ppacTpyKTypa:

- Google Colab Pro ms nocryna k GPU npu He0o6X01uMoCcTH
- Kaggle Notebooks 11t paGoThI ¢ TECTOBBIMH JJaTaceTaMu
- GitHub as1s BepcHOHHOTO KOHTPOJISE U COBMECTHOM pabOThI

2. llesn, 32124 U OKUIaeMble Pe3yJbTAThI
2.1. ObocHOBaHUE HEOOXOAMMOCTH NMPAKTUHYECKUX PadoT

[IpakTryeckue pabOThl B AUCUUIUIMHE HEOOXOMMBI ITOCKOJIBKY:

a) [lpukiagHoii XxapakTep KOMIETEeHIUI:

- OTHYECKUE MPUHIUIIBI TPEOYIOT MPAKTUYECKOTO MPUMEHEHUS B peallbHBIX

CIIEHApUX

20



- Hasbiku BbIsiBIIeHUS bias He MOTYT OBITh C(HOPMUPOBAHBI TOJIBKO TEOPETUUECKU

- YMeHue npoBoIUTh STUUECKUN ayTUT TpeOyeT paboThl ¢ peaibHbIMU JaHHBIMU U
KercaMu

b) ®opmupoBanue npodecCHOHAIBHOI0 MbIIIJICHHS

- Pa3BuTHE KpUTHUECKOTO MBILIUICHUS JJI aHATU3a STUYECKUX JUIEMM

- OTtpaboTka HaBBIKOB MIPUHSITHSI PEIICHUN B YCIOBUSIX HEONPEIEIIEHHOCTH

- ®opMUpOBaHKE CUCTEMHOTIO MOAXO0/a K YIIPABICHUIO PUCKAMU

¢) lloaroroBka Kk peajbHbIM NMPOdecCHOHAIBLHBIM 3aa4aM:

- OmnbIT paboThl ¢ MHCTpYMeHTaMu Tudeckoro ayaura (Fairlearn, AIF360)

- HaBbIkM KOMMYHUKALIMM 3THYECKUX ACIIEKTOB C TEXHUYECKUMU U
HETEXHUYECKUMHU CTEUKXOJAepaMu

- [Tonnmanue nmpoueayp compliance B COOTBETCTBHH C PETYIATOPHBIMU
TpeOOBaHUSIMU

2.2. 3a1a4M NPAKTUHYECKUX padoT

Texuuueckue 3agaum:

- OcBoeHne HHCTPYMEHTOB aHAJIN3a CIPABEINBOCTH aJITOPUTMOB

- [IpuMeHeHre METOI0B BBISIBJICHUSI U MUHUMU3AIUU TTPEAB3ATOCTH

- Pa3zpaboTka cucrem MOHUTOpHHTA dTHYECKUX acniekToB U -cuctem

AHaTUTHYECKHE 32/1a4H:

- [IpoBenenune koMIIeKCHOTO 3THYeckoro aynura MN-npoekTon

- AHann3 HOpMaTUBHBIX TPEOOBAHU U CTaHIAPTOB

- OueHka counanbHbIX nocieacTsuil BHeapenuss M -pemennit

KoMMyHuKaTUBHBIE 32/1a4H:

- [ToaroToBKa OTYETOB U MPE3EHTALMI O ITUYECKUM aCIIEKTaM

- VYyacTue B AUCKYCCUSIX U 3TUUECKUX PEBBIO

- Pa3paboTka 1oKyMEeHTaluuU AJIsl Pa3InYHbIX CTEUKXOJIEPOB

2.3. Oxkugaembie pe3yabTaThl

[Tocrne BeIMOMHEHMSI IUKJIA TPAKTHUYECKUX PadOT CTYJEHTHI CMOTYT:

Ha TexHu4yeckoM ypoBHe:

[IpoBOIUTH ayqUT JaTAaCETOB HA HAJIMYKE MPEB3ATOCTEMN

[TpumeHsaTH MeTpUKH fairness 17l OLIEHKH aJrOpPUTMOB

Ucnonw3oBath MeToasr 00bsicauMoro MU (XAl) nnst uaTepnperanuu penieHui

Ha anajquTH4ecKkom ypoBHe:

BrisaBisats u knaccupunmupoBath dTudeckue pucku MM-nmpoexktos

OrneHnBaTh COOTBETCTBHE HOPMATUBHBIM TPEOOBAHUSIM

Pa3pabarbiBaTh CTpaTeruu yrnpapieHHUs 3STUYECKUMU PUCKAMU

Ha koMMyHMKATHBHOM YpOBHe:

- D PexTUBHO MpeACTaBIATh PE3YIbTaThl 3STUYECKOTO ayAUTa

- Y4acTBOBaTh B MEXKIUCIUTUTMHAPHBIX OOCYXACHHSIX ITHUYECKUX aCTIEKTOB

- Pa3zpabarpiBaTh STHYECKHE TaliTAHBI U TTIOJIUTUKH

2.4. HeoOxonumble pecypchl 1JIsl peajin3anuu

MeToanyeckne MaTepHaJIbl:

[TomaroBble MHCTPYKIUH [T KaXKA0H MPAKTHUECKONW pabOThI

[Ipumeps! koja 1 IAOIOHBI OTYETOB

bank keiicoB JUIs aHAJIM3a dTHUYCCKUX JUIEMM

TexHuueckasi MoJaepPKKa:

Hactpoennsie cpebl pa3paboTKu ¢ HEOOXOAUMBIMU OUOTHOTEKaMHU

JlocTyn K TECTOBBIM JaTaceTam U BBIUMCIUTEIBHBIM pecypcam

KoncynbpranuonHnast moaaepkka o TEXHUYECKUM BOIIPOCaM

Opranu3anuoHHoe odecrieyeHue:

Yerkoe pacrucaHue U IeUTaliHbl IS KaXKI0H paOoThI

Cucrema OLEHKH C IPO3payHbIMU KPUTEPUIMHU
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MexaHu3M 00paTHOM CBSI3M U JOPAOOTKU

3. llopsiiok peanu3anum NPaAKTHYECKUX padoT

3.1. Opranu3anMoHHas CTPYKTYpPa NpoBeleHns pador

Iran 1: HoaroroBuTe/ibHbIN (1 Hegens)

3HAKOMCTBO C TEOPETUYECKOM 0a30it

VYcraHoBka ¥ HACTpOHKa MPOTPAMMHOT0 00ECTICUCHHS
dopmupoBanue padbouux rpymi (st TPYIIOBBIX IPOESKTOB)

ITan 2: BeinosHeHue (2 Heaen)

[TosTanHoE BHITIOJIHEHUE 3a/1aHUI TPAKTUYECKON pabOTHI
[IpomexxyTOUHBIE KOHCYIBTALMHU C IPETOABATEIEM
CamocrodTenbHas padoTa U TpYIIOBBIE 00CYKICHHS

Iran 3: 3amura u onenka (1 Hegeas)

IIpe3enTanus pe3yabTaToB

OO6cyx1eHre U OTBEThHI Ha BOIPOCHI

Cnaya UTOroBOTO OTUETA

3.2. letam3upoBaHHOE ONUCAHHUE MPAKTHYECKUX PadoT
IIpakTnueckas padora 1: ""Anaaun3s keiica atnueckoro cooss UN"
Henab: Pa3BuTHe HABBIKOB aHAINM3a PEANbHBIX STUYECKUX HHIUACHTOB U (OPMUPOBAHUS

PEKOMEH 1Al

IMomaroBasi HHCTPYKIMS:
- Iar 1: Beioop n anaau3 keiica (2 yaca)
- BwiGepute onun u3 npennoxkeHabx kericoB (COMPAS, Amazon HR Al,
Cambridge Analytica)
- IlpoBenute aHaIM3 MO CXeMe:
KonrekcT u onucanue cuctemsl
BrisiBiIeHHBIE 3 TUYECKHE HAPYIICHUS
[IpuynHBI U OCHEACTBUS UHLIUICHTA
JlelicTBUSA 3aMHTEPECOBAHHBIX CTOPOH
Ilar 2: Pazpa6oTka pexomenganuii (2 yaca)
- [IpennoxxuTe Mepsl 1Mo NPEAOTBPAIICHUIO TOAOOHBIX HHIIUIEHTOB
- PazpaboraiiTe niaH ucnpaBieHus MOCIEICTBUN
- Chopmynupyiite mpeBEeHTUBHBIE MEPHI AJIsl OYAYIIUX TPOEKTOB
Iar 3: Odopmienne oruyera (1 yac)
- [ToaroroBeTe OTUET B (hOopMaTe aHATUTHIECKOM 3anmucku (1-2 cTpaHuIIbl)
- BxtounTe pazzgensl: pe3rome, aHalnu3, PEKOMEH 1alluH, BHIBOIbI
HNHcTpyMeHTHI H MaTepUaJbl:
- baHk KeliCOB C ONMMCaHUEM peaIbHBIX HHIUECHTOB
- [I1a6y10H aHATUTUYECKON 3alUCKU
- Kpurepun onieHku ananusza
IIpakTuyeckas padora 2: "ITtuveckuii ayaur naracera'
Hean: OcBoeHrEe METOI0B BBISBICHHS MPEIB3ATOCTEN B TPEHUPOBOUYHBIX JAHHBIX
IomaroBasi HHCTPYKIMS:

lar 1: IloaroroBka ganupix (1 yac)
python

import pandas as pd
import fairlearn
from fairlearn.metrics import demographic_parity_difference

data = pd.read_csv('adult census.csv')
print(f"Pasmep paTtaceta: {data.shape}")
print(f"KonoHku: {data.columns.tolist()}")

lar 2: Anaau3 penpe3eHTATUBHOCTH (2 yaca)
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. Amnanus pacripenenenus protected attributes (1o, Bo3pacT, paca)
. [TpoBepka OGaraHca KJ1acCoOB B IIEJIEBOM ITEPEMEHHON
. Busyanusanus pacupeneneHui 1o rpynmnam

lIar 3: Pacuer MeTpuKk cipaBeJIMBOCTH (2 yaca)

python

from fairlearn.metrics import (
demographic_parity_ratio,
equalized_odds_difference

dp_diff = demographic_parity_difference(
y_true, y pred, sensitive_features=gender

)

NuauBuayaabHble 3aJaHUS:

1. Paccunraiite He MmeHee 3 meTpuk fairness aiis pa3Hbix protected attributes
2. Busyanuzupyiite pacripenenenus ¢ momoinbsto matplotlib/seaborn
3. ChopmynupyiiTe BEIBOIBI O HATUYWHU TTPEAB3SITOCTEN

Kpurtepun nposepku:

- KoppekTHOCTh pacueTa MEeTpuK

- KauectBo BU3yanu3zanuii

- ['myOunHa aHanm3a pe3yabTaToB

3.3. MeToanka npoBe/ieHUsi TPYNIOBBIX padoT
st pabdoT 5-7 npuMeHsieTcs cJIeIyOmuil MoaX0x:
®opmMupoBaHHe IPYIIL:
Pazmep rpynnel: 3-4 yenoBeka
Pacnpenenenue poseit: MogepaTop, aHaJIMTHUK, JOKYMEHTAJINUCT, IPE3EHTATOP
Yetkoe onpezeneHue 30H OTBETCTBEHHOCTH
IIponecc padorsr:
Perynspubie rpynmoBsie o0cyxaenus (oddaaiin/oHIaiH)
Benenue npoToko0JI0B BCTpEY U IMPUHATHUS PELICHUN

Cucrema peer-review BHYTPH TPYIIIBI

Ouenka rpynmnoBoii paéorsl:
NuauBuyanbHbIN BKJIA] KaKIOTO0 YYaCTHHKA
KadectBo rpynmnoBoii AMHAMUKA U KOMMYHUKAIIUU
HTtoroBelii pe3yabTar rpymnibl
4. CucreMa KOHTPOJISA M OLICHKH
4.1. Kpurepuu OeHKH MPAKTHYECKUX PadoT

OO0uue KpuTepnu 1Ji5 Bcex padboT:

IToporosblii ba3oBblii ypoBeHb IIpoaBunyTHINM
Kommnonent ypoBeHb (3/5) 4/5) ypoBeHb (5/5)
I'myGokoe moHnMaHue N
Teoperuueckas bazoBoe noHnumanue Kpurtnaeckuii anamus,

C CCBIJIKaMH Ha

noaroroska (20% KOHLICTIIUN CpaBHEHUE MTOAXO00B
8 ( ) Hem HUCTOYHUKH p X0
OnTUMU3UPOBAHHOE WuHoBarmonHoe
[MpakTHyeckas PaboTtocnoco6HOe .
o petieHue ¢ perienue ¢ 00paboTKOM
peanusanus (40%) peuieHue
KOMMCHTApHUSIMH edge-cases
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Iloporoseii ba3zoBrblii ypoBeHb IIpoaBUHYTBIH
KomMnoHeHT
ypoBeHb (3/5) 4/5) ypoBeHb (5/5)
CpaBHUTENBHBIN .
IAHAJIM3 TIpocTbie BBIBOJIBI TIO KommekcHslit ananmms
pe3yiabTatoB (30%) pe3yibTaTaM atalms © . C PEKOMEHAALUAMU
WHTepIpeTanueit
[Ty6nukamus Ha
IIpodeccuonanbuoe ’
Odopmiienue BbazoBas cTtpykrypa pod GitHub,
o odopmieHue ¢
(10%) oT4yeTa UHTEPaKTHUBHbBIC
rpadukamMu
Jamoopasl

4.2. lllkana oneHUBAHUA

KosmnuecTrBeHHas mkaJa:

0-49 Gannos: HeynoBneTBopUTEIbHO

50-69 6amoB: Y 10BIETBOPUTEITHEHO

70-84 6amioB: Xopo1o

85-100 6amnoB: OTan4HO

KauyecTBeHHbIE 1eCKPUIITOPHI:

Otaununo: PaboTa nemMoHCTpHUpyeT r1yOOKOe MOHUMAaHKEe ATUYECKUX aClEeKTOB,
TBOPYECKUN TOJXO/1 ¥ CIIOCOOHOCTD K CAMOCTOSITEIIbHOMY aHAIHU3Y

Xopomo: PaboTa noka3pIBaeT yBEPEHHOE BIIaJICHUE MATEPHAIOM U YMEHHUE IPUMEHSTh
U3y4EHHBIC METO/IbI

YnaoBaerBopurtenbHo: PaboTa cOOTBETCTBYET MUHUMAIBHBIM TPEOOBAHUSIM, HO
COJICPKHT CYIIECTBEHHBIEC HEIOUETHI

HeynoBaerBopurenbHo: Pabora He 1eMOHCTpUpPYET MOHUMAaHUS KJIFOUEBBIX KOHIICTIIHIA
WIH COICPIKUT KPUTHIECCKHIE OIIHOKH

4.3. lIpouenypa 3amuTbl padoT

IToaroroBKa k 3alIuTe:

[Toarororka npesentanuu (5-7 caaiioB)

Penerunus Beictymienus (3-5 MUHYT)

[ToaroroBka Kk OTBETaM Ha BOIIPOCHI

IIponecc 3amuThI:

Kpatkas npe3eHTalusi OCHOBHBIX pe3yJIbTaTOB

OTBeTHI HA BOMPOCHI MPEIOAABATENS U CTYICHTOB

OO6cyxaeHre mpakTUIeCKOW 3HAYUMMOCTH PabOThI

Kputepuu oneHK# 321U ThI:

KauecTBo mpe3eHTany 1 KOMMYHHUKAIIU

['myOvHa MTOHUMAaHUS TEMBI

YMeHue apryMeHTUpOBaTh U 3alIMIIATh CBOIO MO3UIINIO

5. AnanTauus AJ15 CTY/IEHTOB € OB3

5.1. liifl CTYA€HTOB C HAPYIIEHUSIMH 3PEHMSI:

AnbpTepHaTUBHBIE (POPMATHI MATEPUANIOB (2yIMOONMCAHNUS, TAKTUIbHbIE TPApUKN)

YBenuueHHoe BpeMsl BBIMOJIHEHHs paboT (onoaHuTenbHbie 50%)

Hcnonb3oBanue screen readers v ToJI0COBOTO BBOJA

5.2. il CTYA€HTOB C HAPYIIEHUSIMHU CJIyXa:

BusyanbHble 1y0nupoBaHUs YCTHBIX HHCTPYKITHI

[TucbMeHHbIe MaTepHalbl BceX 00CYXKISHUN

Hcnonb30BaHne CUCTEM BU3YaJIbHOTO OMOBEIIEHUS O BpEMEHU

5.3. JIJ1sl CTY/IeHTOB ¢ HAPYIIEHUSIMH OMOPHO-IBUIaATEJILHOTO anmnapara:

- Ananrtanus UHTep(}EcoB MPOrPaMMHOTO 00ECTICUSHHMS
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- ATNbTEpHATUBHBIE CITIOCOOBI BBOJIA TAHHBIX

- VYBenuueHHoe BpeMs Ha BBINOJIHEHUE 3a]1a4

5.4. O0mme aganranuu:

- NHnuBuayansHbIA rpadiK KOHCYIbTAIIAN

- ['uOkwue neanmaitHel ¢ y4eTOM OCOOCHHOCTEH 37I0POBbBS

- AnpTepHaTUBHBIE ()OPMATHI CaYH PadoOT

6. MeToguyeckue peKOMeHAalMH A5l penojgaBaTesei

6.1. Opranu3anus y4e0OHOIo nmpomecca:

- YeTkoe MIaHUPOBAHUE BPEMEHH IS KAKI0U MPAKTUYECKON paboThI

- PerynsipHb1ii MOHUTOPHUHT TIpOTpecca CTYIEHTOB

- CBoeBpeMEHHOE TIPEIOCTABIICHUE 00PATHOM CBSI3U

6.2. MoTuBaNus CTYJA€HTOB:

- CBsi3b IPAKTHYECKHUX PA0OT C peaTbHBIMU PO(HECCHOHATHFHBIMU 33/1a4aMU

- JleMOHCTpanys NPakTUYECKOH 3HAYUMOCTH MOTy4aeMbIX HAaBBIKOB

- Co3znanue atMocdepsl OTKPHITOTO 00CYKACHUS M B3aHMHOTO 00y4eHUs

6.3. O0ecnieuenne kayecTna:

- [TocTostHHOE OOHOBIIEHUE MAaTEPHATIOB B COOTBETCTBUHU C pa3BUTHEM 00JIacTH

- Perynspherit cOop 0oOpaTHOM CBSI3M OT CTYJICHTOB

- AHanu3 pe3yabTaToB U KOPPEKTUPOBKA METOJAMKHU MTPETNOIaBAHMS

JlaHHbBIE METOAMYECKHE YKa3aHUsI 00eCTIeUMBaIOT CUCTEMHBIH MOX0 K OpraHu3aluu
NPAaKTUYECKUX paboT U COCOOCTBYIOT 3(hPeKTUBHOMY (POPMHUPOBAHUIO 3asIBICHHBIX
KOMIIETEHIIMH y CTY/I€HTOB.

4.4 MetonuyecKkue YKa3aHUA M0 BbINOJHEHUIO Keiica:
"ITHYEeCKNH AyAUT CHCTEMbI KPeJIMTHOI0 CKOpHHra'"

1. O0mas nndopmanus o Keice

Ha3zBanue: DTuyeckuii ayuT cucteMsl kpeautHoro ckopunra "CreditFair"

Konrekct: bank BHeapun ML-monens st aBTOMaTU3UPOBAHHOTO OJI00PEHHS KPEAUTHBIX
3asBoK. [locTynmin 5kano0bl OT KIIMEHTOB Ha BOZMOKHYIO JUCKPUMHUHAIIMIO IO BO3PACTY U
HOJTy.

Heas keiica: [IpoBecT KOMIUIEKCHBINA 3TUYECKUNA ayJUT CUCTEMBI U pa3paboTaTh
PEKOMEHIALNHN IO YCTPAHEHUIO BBISIBJICHHBIX HAPYLICHU.

2. JTanbl BHIIOJHEHHS Kelica ¢ MPUBA3KOIM K KOMIIETEHIIUAM
OTAII 1: IOAI'OTOBKA U AHAJIN3 TAHHBIX (2 gaca)

3agaum dTana:
- 3arpys3ka v NepBUYHBIN aHATIU3 JaTaceTa
- Brsenenue protected attributes (o, Bo3pacT)
- TlpenBapurenbHas OlleHKa PEPE3EHTATUBHOCTH JTAHHBIX

IIpakTHyeckas peaju3anus:
python

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

from fairlearn.metrics import demographic_parity_difference
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data = pd.read _csv('credit scoring data.csv"')
print("Pasmep paTtaceta:", data.shape)

print("KonoHku:", data.columns.tolist())

print("Pacnpenenexnve no nony:")
print(data[ 'gender'].value_counts(normalize=True))
print("PacnpenenexHve no BospacTty:")

print(data[ 'age_group'].value_counts(normalize=True))

fig, (ax1l, ax2) = plt.subplots(l, 2, figsize=(12, 5))

data[ 'gender'].value_counts().plot(kind="bar', ax=axl, title='Pacnpegenenue no nonay')

data[ 'age group'].value_counts().plot(kind="bar', ax=ax2, title='PacnpegenexHve no Bo3

pacTHbM rpynnam')

plt.show()
®opmupyeMble KOMIETEHIIUM:
SS-1.1: Onpedensiem yennocmuwle npeoOnoCHLIKU, KOZHUMUBHbIE UCKANCEHUS,
KYIbmMYypHO-00)CL0GNIeHHbIE NPEe083AMOCIU 8 OAHHbIX
- BrlisiBneHNE MOTEHITMAIBHO TUCKPUMUHUPYIOMINX MTPH3HAKOB
- AHanIu3 penpe3eHTaTUBHOCTU JAaHHBIX 110 3aIIUIIEHHBIM IPYyIIIaM

OTAII 2: PACUET METPUK CITPABEJIJIMBOCTMU (3 vaca)

3agauu dTana:

- Pacuer meTpuk fairness st pa3nudHbIX protected groups

- CpaBHeHHE pe3yNbTaToB MO Pa3HbIM JeMOorpauuecKuM rpymmnam
- CraTucTuyecKkuii aHanu3 3HaAYMMOCTH Pa3InIMii

IIpakTnyeckasi peajqu3anus:
python

from fairlearn.metrics import (
demographic_parity_difference,
equalized_odds_difference,

selection_rate

gender_metrics = {
"demographic_parity diff': demographic_parity difference(
data[ 'loan_approved'],
data[ 'model_prediction'],
sensitive_features=data['gender']

)s

'equalized odds diff': equalized_odds_difference(
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data[ 'loan_approved'],
data[ 'model prediction'],

sensitive_features=data[ 'gender’]

age_metrics = {

"demographic_parity diff': demographic_parity_difference(

data[ 'loan_approved'],
data[ 'model prediction'],

sensitive_features=data['age_group']

print("MeTpuku cnpaBefnMBoCTM no nony:")

for metric, value in gender_metrics.items():
print(f"{metric}: {value:.4f}")

print("\nMeTpukn cnpaBegIMBOCTM MO BO3pacTy:")

for metric, value in age_metrics.items():

print(f"{metric}: {value:.4f}")

selection_rates = data.groupby('gender')[ 'model prediction'].mean()

selection_rates.plot(kind="bar', title='Selection Rate no nony")

plt.ylabel('[ona opobpeHHbIX 3asBOK')
plt.show()

python

@opMupyeMble KOMIETEHIIUM:

SS-1.1: Onpeodensem npeodgzsamocmu 6 anreopummax

- KonudecTBeHHas olleHKa TUCKPUMHUHAIINH C TIOMOIIBIO METPUK fairness

- CraTuCcTHYECKUN aHAJIM3 pa3InuMil B treatment rpymmn

ML-1.1: [losuyuonupyem 3aoauy 6 konmexkcme mpenoos UM

- [TpyMeHeHre COBpEMEHHBIX MOJIX0/0B K OLIEHKE CIIPABEJIMBOCTH aITOPUTMOB
- CooTBeTcTBHE MEKIYHAPOIHBIM CTaHAapTaM olleHKH Al cuctem

OTAII 3: AHAJIN3 ITPUYMH ITPE/IB3ATOCTH (2 yaca)

3agauu 3Tana:

- Nnentudukanus nCTOYHUKOB bias B TaHHBIX U MOJICIIH

- Amnamm3 feature importance uist BRISIBICHUS TUCKPUMUHUPYIOMUX (PaKTOPOB
- Ornenka BnusiHusA historical bias Ha Tekymue npeacka3zanus

IIpakTHYeckas peaju3anus:

from sklearn.ensemble import RandomForestClassifier

from sklearn.inspection import permutation_importance
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# AHanu3z BaxHocmu npu3HakoB
X = data.drop(['loan_approved', 'model prediction'], axis=1)
X_encoded = pd.get_dummies(X)

model = RandomForestClassifier()
model.fit(X_encoded, data[ 'model prediction'])

# Permutation importance
result = permutation_importance(model, X_encoded, data[ 'model prediction'],

n_repeats=10, random_state=42)

importance_df = pd.DataFrame({
‘feature': X_encoded.columns,
"importance’: result.importances_mean

}).sort_values('importance', ascending=False)

print("BaxHocTb npu3HakoB:")

print(importance_df.head(10))

# AHanu3 koppenayuu protected attributes c yeneBol nepemeHHoU
protected_corr = data[[ 'gender', 'age group', 'loan_approved']].corr()
print("\nKoppensuus 3awuWweHHbIX NMpU3HAKOB C opobpeHuem kpeguTta:")

print(protected_corr)
dopMupyemMble KOMIETEHIIUM:
SS-1.1: Onpedensiem Kynomypro-06yciosieHtble nped83smocmu
- AHanu3 UCTOPUYECKUX JTaHHBIX Ha HAJIMYKME YHACIIEIOBAaHHBIX bias
- BrIsiBIIeHHE KOCBEHHBIX TUCKPUMHUHHUPYIOMINUX (HaKTOPOB

DTAII 4: PASPABOTKA PEKOMEH/IALIUI (2 waca)

3agauu 3Tana:

- Pa3pa0oTka niaaHa ycTpaHeHUs BBISIBJICHHBIX HAPYIIEHUIN

- [Ipemioxenne TEXHUYECKUX U NPOLECCYANBHBIX YIIYUYIICHUN
- Co3nanue cucTeMbl MOHUTOPHUHIA CIIPABEAJIMBOCTH
IIpakTHYeckas peaau3anus:

python
# leHepayus om4yema C pekomeHOAUUSAMU
recommendations = {
"technical': [
'BHegpuTb NpepobpaboTKy AaHHbIX AAA ypaneHua proxy variables',
'PeanusoBaTb post-processing koppekuuio npepckasaHuin',
'lo6aBuTb perynapHbii ayaut meTpuk fairness'
]J
"process’: [
'Co3paTb 3TUYECKMN YeK-MCT ANA BCeX HOBbIX mopenen',

'BHe,EI,pIATb obAasaTenbHoe TeCcTnpoBaHue Ha Cl'lpaBEDJ'IVIBOCTb',
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'06yunTb KOMaHay Data Science meTtomam Fair ML'

1

'monitoring': [
'Peann3oBaTb pawboph ANA OTCAeXMBAHWA MeTpUK CnpaBepiMBocTH',
"HacTpouTb anepTbl Npu OTKJOHEHMU MeTpuk oT thresholds',

'BecTu XypHan 3TUYeCKUX peweHuih no mopenn'

print("PEKOMEHOAUMW MO YCTPAHEHWK MPEAB3ATOCTU:™)
for category, items in recommendations.items():
print(f"\n{category.upper()} PEKOMEHOALMA:™)
for i, item in enumerate(items, 1):
print(f"{i}. {item}")
®opmMupyeMble KOMIIETEHIMH:
SS-1.2: Ilpumensem memoouxu pabomul ¢ SMu4ecKUMU PUCKAMU
- Pa3paboTka npeBeHTUBHBIX Mep IS YIIPABICHUS pPUCKAMU
- Co3anue cuCTeMbl HEMTPEPHIBHOTO MOHUTOPUHTA
ML-1.1: [losuyuonupyem 3aoavy 6 konmekcme mpernoos MU
- CoortserctBue npuHiunam Responsible Al
- VYuer perynaropasix TpeboBannii (EU Al Act)

OTAII 5: TIOATOTOBKA OTYETA U ITPESEHTALIMU (2 vaca)

3agauu dTana:

- CtpykTypupOBaHUE pe3yIbTaTOB aHAJIU3a

- [ToaroroBka npe3eHTaMu 1Sl CTEUKXOJIJIEPOB

- dopmynupoBaHHe BBIBOJOB U roadmap yiydieHui

CrpykTypa oTuera:
markdown

# ITUYECKMA AYOMT CUCTEMbl CREDITFAIR

## 1. PE3WME
- BbliABNEeHa CTATUCTUYECKM 3HAYMMas AUCKpUMUHauLMA no Bo3pacTty (DP diff = 0.15)
- ObHapyxeHbl proxy variables, ycunuawwue npeaB3ATOCTb

- NpeanoxeH nnaH KOppeKTUpYHWUX Mep

## 2. METOQONOINA
- AHanu3 meTpuk fairness (Demographic Parity, Equalized 0Odds)
- Permutation importance pna BbIABNEHUA 3HAYUMbIX MPU3HAKOB

- CTaTucTu4yecknin aHanus pacnpepeneHui

## 3. PE3YJ/IbTATHI

### 3.1. MeTpuku cnpaBeanBOCTU

- Demographic Parity Difference: 0.15 (> 0.1 threshold)
- Equalized 0dds Difference: 0.08
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### 3.2. Knw4eBble HaxoaKwu

- MNepemeHHasa "NOYTOBLIA MHAEKC" Kopp

ennpyeT C AOXOAOM U pacoMn

- WUcTopuyeckne paHHble copepxaT yHacnepoBaHHble bias

## 4. PEKOMEHOALWUKN
### HemepneHHole pgencteua (1-2 Hepen
- YpanuTb proxy variables u3 mogenu

- BHeppuTb fairness constraints npwu

### CpepHecpoyHble ynydweHusa (1-3 me
- Pa3paboTaTb 3TuYeckue rananaiHbl

- 06yunTb KomaHpy Fair ML meTomam

### [lonrocpo4yHaa cTpaTerunsa
- BHeApuTb cucTeMy HenpepbiBHOro MOH

- Co3paTtb Ethics Committee
®opMupyeMble KOMIIETCHIIUM:

n)

nepeobyyeHum

caua)

NWTOPUHT a

OIIK-3.2: IIpumensiem uncmpymenmol u Memoobl NPOPeCcCuOHANbHOU KOMMYHUKAYUU
- [ToaroroBka OTYETOB J1JIsl TEXHUYECKUX M HETEXHUYECKUX CTEUKXOJIIEPOB

- [Ipe3eHTanus CIOKHBIX ATHIECKUX KOHIIETITUN B JOCTYITHOHN Gopme

- AprymeHTanusi HeOOXO0AUMOCTH U3MEHEHHA

SS-1.2: Ilpumensem memoouxu pabomuvl ¢ IMUYECKUMU PUCKAMU
- Pa3paboTka peamucTUYHOTO IJIaHa BHEAPEHUS YIyUIIeHUH

- VYuer opraHu3zanoOHHbBIX

U TEXHUYCCKHUX OI'P aHWYCHUM

3. Kputepuu o1leHKM BbINOJHEHNUs Kelica

i Caa3b ¢
Kpurepwnii Bec IMoka3aTeau KayecTBa
KOMIIeTeHIMSIMH
Cavouna - ITonHoTa pacuera METPUK
aHZ f— 30% - KauecTBo BBIsIBIICHUS TpUYHH bias SS-1.1, ML-1.1
- OO0CHOBaHHOCTb BBIBOJIOB
TexnmuecKkast - KoppekTtHocTh KO
P — 25% - KauecTBo BU3yanusaiuii SS-1.1, ML-1.1
P f - DdheKTUBHOCTH METOJIOB
KauecTBo - IIpakTrueckas peainzyeMocThb
N — 25% - CootBeTcTBUE best practices SS-1.2, ML-1.1
P Aat - YueT perymsTopHbIX TpeboBaHU
- CtpykTtypa oTyera
Kommynukanu
g De3 ibTaT:)IB 20% - SIcHOCTB mpe3eHTanuu OIIK-3.2
pesy - Y6enuTenpHOCTh apTyMEHTOB

CxBo3HOe (popMuUpOBaHME KOMIIETEHIMA:

30



1. SS-1.1 mposiBisieTcst HAa BCEX 3Tanax aHajlu3a JJAaHHBIX U BbISBICHUS
MIPEAB3ATOCTEN

2. SS-1.2 popmupyercs npu pa3padoTke 1 000CHOBaHUN PEKOMEH AN

3. ML-1.1 geMOHCTpUpPYETCS Yepe3 MPUMEHEHUE COBPEMEHHBIX METOJIOB U YUET
TPEH0B

4. OIIK-3.2 ouenuBaeTcs B ((MHAIIBHON MIPE3EHTAIIUN U OTYETE

KoMiuiekcHasi oneHka:

- Kasxnprit aTan BHOCUT BKJIaA B POPMHUPOBAHUE HECKOJIBKUX KOMIIETCHITUIN

- WroroBas olieHKa yYUTHIBAET KaK TEXHUUYECKHUE, TAK U KOMMYHUKATUBHBIC
aCIEKThI

- [TpakTudeckasi 3HAYUMOCTH PAOOTHI MOUYEPKUBACT MPUKIIATHON XapaKTep
KOMIIETEHINI

JlaHHBI Kelic oOecrieunBaeT KOMIUIEKCHOE (POpMUpPOBaHUE 3asBICHHBIX KOMIIETEHIIHHA
yepes pelIeHre MPakTUYeCKOM 3aa4M, akTyaJIbHOU JIJIsi COBpeMeHHOM nuayctpuu UHN.

OrneHouHBIE CpencTBA Ui HMHBAJIUAOB U JIUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMU
3JI0POBBSI BEIOMPAIOTCS C YUETOM UX WHAMBHUIYaTbHBIX MICUXO()U3NIECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMAM H JINLIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEIOCTABIISCTCS AOTIOIHUTEIBHOE BPEMS [T IOATOTOBKH OTBETA Ha HK3aMEHE;

— IpU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0YyUCHHsI HHBAINIOB U JIULL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 370POBbS IPEAYCMaTPUBACTCS MCIIOIb30BAHNE TEXHHUUECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;

— TIpH HEOOXOIUMOCTH ISl 00YJaIOMNXCS ¢ OTPAaHUYCHHBIMI BO3MOYKHOCTSMH 370POBbSI
U MHBAJIUAOB TNpOIEAypa OLCHMBAHUS pPE3YIbTaTOB OOY4YEHUS IO JUCLHUIUIMHE MOXET
IPOBOANTHCS B HECKOJIBKO ATATIOB.

[Iponenypa OoneHMBAaHUS PE3yJbTATOB OOYUYEHHs] WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBsSI IO AMCIUITIMHE MPEIyCMaTPUBAET MpeaoCTaBIeHIe HHpopManny B
¢dopmax, afanTUPOBAaHHBIX K OTPAHUYCHUSAM UX 370POBbSI M BOCHPUATHS UH(OPMAIIIH:

JUrst UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1I€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMH CITyXa:

— B TIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUst IUI ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amlapara:

— B [1e4aTHO (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JIaHHBINA TIepeyeHb MOXET ObIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

5. IlepeyeHb OCHOBHOM M IOMOJTHUTEJIbHOM Y4eOHOM JIUTEPaTypPbl, HEO0OXO0AMMO 1151
OCBOEHUS TUCUMILIUHBI (MOIYJIs1)

5.1 JIureparypa

1. I'ypeBuy, I1. C. Dtuka : yuebnuk s By3oB / I1. C. I'ypeBuu. - 2-e uzn., nepepad. u
nom. - Mocksa : FOpaiit, 2025. - 516 c¢. - URL: https://urait.ru/bcode/560279 (nata O6paH_IeHI/ISI'
27.06.2025). - Pexum mocTyma: ajis aBTOpI/IB nonb3oBatened. - ISBN 978-5-534-17483-0.
Teker JJIEKTPOHHBIN.
URL: http://212.192.134. 46/MegaPr0/UserEntrquctlon Link FindDoc&id=147480&idb=0

2. llrans, bepun Kapcren. Dtuka uckycctBeHHoro mHremiekra = Ethics of Artificial
Intelligence : kelicel 1 BapuaHThI perieHus dSTHuYeckux nmpoosiem / bepaa Kapceren [tans, Jopuc
[penep, Posena Poppurec ; nmepeBoxn c¢ anrnuiickoro Muusl KymnapeBoil ; moj Hay4yHOMH
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http://212.192.134.46/MegaPro/UserEntry?Action=Link_FindDoc&id=147480&idb=0

penakuueil Anexcanapa Ilasnosa ; pykoBoautens npoekra Anekcanap Ilasnos ; HaunonanbHbIi
HCCIIEIOBATENIbCKUM YHUBEpcUTET "Briciias mkosa S3koHOMUKH". - MockBa : M3narenbckuil Jom
Bericureii mkomnst s3koHoMukH, 2024. - 196 c. - (MccnenoBanus KylnbTyphl). - BUOIHMOTp. B KOHIIE
rnaB. - ISBN 978-5-7598-2981-2. - ISBN 978-5-7598- 4053 -4. - ISBN 978-3-031-17040-9 : 1057
p. Teker HEIOCPEICTBCHHBIMN.
URL: http://212. 192 134.46/MegaPro/UserEntry? Action= Lmk FindDoc&id=281740&idb=0

3. Kubanos, A. f1. DTuka 1e10BbIX oTHOIIEHMH : yueOHuK / A. 5. Ku6anos, /1. K. 3axapos,
B. I'. KonoBasosa ; mox pea. A. 5. Kubanoga. - 2-e uza., nepepad. - Mocksa : UHOPA-M, 2023.
- 383 c. - URL: https://znanium.ru/catalog/product/1915727 (nata obpamienus: 29.08.2024). -
Pexxum nocryma: mis aBropu3. nosb3oBareneil. - ISBN 978-5-16-006723-0. - Tekcr :
JJIEKTPOHHBIN.

URL: http://212.192.134.46/MegaPro/UserEntry? Action=Link FindDoc&id=154172&idb=0

4, Sun, X., Li, J., Kovalenko, A.V., Feng, W., Ou, Y. Integrating Reinforcement
Learning and Learning From Demonstrations to Learn Nonprehensile Manipulation //IEEE
Transactions on Automation Science and Engineering, 2023, 20(3), 1735-1744, DOL:
10.1109/TASE.2022.3185071, Q1

5. Petukhova, A.V.; Kovalenko, A.V.; Ovsyannikova, A.V. Algorithm for
Optimization of Inverse Problem Modeling in Fuzzy Cognitive Maps. Mathematics 2022, 10,
3452. DOLI: 10.3390/math10193452, Q1

6. Kirillova, E.; Kovalenko, A.; Urtenov, M. Study of the Current—Voltage
Characteristics of Membrane Systems Using Neural Networks. AppliedMath 2025, 5, 10.
https://doi.org/10.3390/appliedmath5010010

7. Kadurin, Artur, et al. "The cornucopia of meaningful leads: Applying deep
adversarial autoencoders for new molecule development in oncology." Oncotarget 8.7 (2016):
10883.

8. Kadurin, Artur, et al. "druGAN: an advanced generative adversarial autoencoder
model for de novo generation of new molecules with desired molecular properties in silico."
Molecular pharmaceutics 14.9 (2017): 3098-3104.

0. Polykovskiy, Daniil, et al. "Molecular sets (MOSES): a benchmarking platform for
molecular generation models." Frontiers in pharmacology 11 (2020): 565644.

10. Khrabrov, Kuzma, et al. "$\nabla® 2§ DFT: A Universal Quantum Chemistry
Dataset of Drug-Like Molecules and a Benchmark for Neural Network Potentials." Advances in
Neural Information Processing Systems 37 (2024): 36869-36889.

11.  Polykovskiy, Daniil, et al. "Entangled conditional adversarial autoencoder for de
novo drug discovery." Molecular pharmaceutics 15.10 (2018): 4398-4405.
12. Huxonenko, Cepreit, Kanypun, Aptyp n Apxanrensckas Exarepuna. 'mybokoe

obOyuenue. M3narensckuii qom" [Turep", 2017..

5.2. Illepuoauyeckue u3aanus U KoHGepeHunu (A*):

1. IEEE Transactions on Big Data — nay4nbie cTaThu 110 00paboTKe OONBIINX JaHHBIX.

2. Journal of Big Data (SpringerOpen) — OTKPBITHIi JKypHaJI C HCCIEIOBAaHUAMHU B 0071aCTH
Big Data.

3. Big Data Research (Elsevier) — myOnaukamnuu no aHaiausy, yIpaBiIeHUIO U BU3YyaIU3alluU
JTAHHBIX.

4. Data Science Journal (CODATA) — MexXIUCIUTIITMHAPHBIC UCCIIEIOBAHUS TaHHBIX.

ACM Transactions on Knowledge Discovery from Data (TKDD) — metoas1 u3Biedenus
3HAHUH U3 OOJIBIINX JAHHBIX.

6. https://openreview.net/forum?id=FMMF1a9ifL

7. https://openreview.net/forum?id=EIUrNM9U8c#discussion

8. https://openreview.net/forum?id=JoO6mtCLHD
9.
1

e

https://aclanthology.org/2024.findings-emnlp.760/

0. https://aclanthology.org/2020.coling-main.588/
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http://212.192.134.46/MegaPro/UserEntry?Action=Link_FindDoc&id=281740&idb=0
http://212.192.134.46/MegaPro/UserEntry?Action=Link_FindDoc&id=154172&idb=0
https://doi.org/10.3390/appliedmath5010010

11. https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30
12. https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10
13. https://aclanthology.org/2024.findings-naacl.288/

5.3. UuTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NMPodeccuoHaibHbIe 0a3bl
JAHHBIX 1 HH(OPMALMOHHbIE CIPABOYHbIE CHCTEMBI

Onexmponno-oudbauomeynwvie cucmemol (Ib6C):

1. DBC «FOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. BBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHby https://e.lanbook.com

Ilpogheccuonanvrvie 6azvi OaHHbIX

1. Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Kypnans u3narensctBa Wiley https://onlinelibrary.wiley.com/
4

5

Hayunas snexktponnas 6uommoreka (HOB) http://www.elibrary.ru/
ITonHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHAJIOB Ha Poccuiickoit
miaTdopme HaydHbIx xypHaaoB HOMKOH http://archive.neicon.ru
6. HamumonanpHas  snekTpoHHass  OuOaMoTeKa  (mocTynm K DNEKTPOHHOW — OmOIMoTeKe
nucceptaruii Poccutickoit rocygapcrsenHon oubaunorexu (PI'B) https://rusneb.ru/
7. Ilpesmpentckast oubmmoreka um. b.H. Enbrinna https://www.prlib.ru/
8. baza manabsix CSD KemOpumkckoro nienTpa kpuctamorpadpudeckux nqanaeix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9. Springer Journals: https://link.springer.com/
10. Springer Journals Archive: https://link.springer.com/
11. Nature Journals: https://www.nature.com/
12. Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
15. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlekropuym TB" http://www.lektorium.tv/
17. Yuauepcuterckas uHpopmanronHas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMClI/}MOHHble Cnpasovrble cucmemal

1. KoncynwranT [Tntoc - cipaBoyHas mpaBoBas cuctema (JOCTYII 0 JIOKAJIbHOW CETH C
KOMIIBIOTEPOB OMOITNOTEKH )
Pecypcol c60600n020 0ocmyna

1. KubGepJlenunka http://cyberleninka.ru/;

2. AmepukaHCKas maTeHTHas 6a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHUCTEPCTBO HayKH M BbIcIIero oopaszoBanus Poccuiickoii @enepanuu
https://www.minobrnauki.gov.ru/;

4. ®@enepanbhslii noptan "Poccuiickoe oOpasosanue" http://www.edu.ru/;

5. Hudopmanuonnas cucrema "EnnHoe 0KHO A0cTyna K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xomieknus nudpoBeIX 00pa3zoBaTeIbHbIX pecypcoB http://school-collection.edu.ru/ .

7. IIpoekt I'ocymapcTBEHHOro HHCTUTYTa pycckoro sa3bsika UMeHH A.C. IlymkuHa
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouyHO-MH(POpPMALMOHHBINH opTan "Pycckuii s3bIk" http://gramota.ru/;

9. Cuyx0a TeMaTHYeCKUX TOJIKOBBIX clioBapeit http:// www.glossary.ru/;

10. CnoBapu u >HUMKJIONEANH http://dic.academic.ru/;
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11. Obpa3zoBarenbHbIil mopran "Yueba" http://www.ucheba.com/;
12. 3axonompoekT "O06 ob6pazoBanuu B Poccuiickoit deneparun'. Borpocsr u oTBeTH! http://xn--
273--84d1f.xn--plai/voprosy i_otvety

Cobcmeennvie d1ekmponHble 06pazoeamenvHvle U UHGopMmayuoHusie pecypcwvl Kyol'y

1. DnextpoHHBIA Katanor HayuHoii 6ubnuoreku Kyol'Y http:/megapro.kubsu.ru/MegaPro/Web
2. DnexTpoHHas Oubnuoreka TpyaoB yueHbx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. Cpena MOAyIbHOTO AMHAMUYECKOTO 00y4deHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX MJIAHOB, Y4€OHO-METOANYECKHX KOMITJICKCOB, ITyOIUKAIUi 1 KOH(pepeHIUH
http://infoneeds.kubsu.ru/

5. bubmmotexa nH(pOPMAIIMOHHBIX PecypcoB Kadeapbl HH(OPMAIIMOHHBIX 00pa30BaTENIbHBIX
texHosiorui http://mschool.kubsu.ru;

6. DnexkTpoHHBIN apxuB gokymeHToB Kyol'Y http://docspace.kubsu.ru/

7. DIEKTpOHHBIE 00pa30BaTeIbHBIC PECYpChI Kapeapbl HHOOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHI
B oOpasoBanuun KyOI'Y wu HayuHo-meTomumyeckoro kypHama "IHIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKazaHus 1Jis1 00y4arOUUXCs 0 OCBOEHU IO TUCUUIJIMHBI (MOYJIA)

[To xypcy mnpeaycMOTpEeHO MpOBEACHUE JIEKIIMOHHBIX 3aHITHI, Ha KOTOPBIX JAaeTCs
OCHOBHOM CHCTEMAaTH3UPOBAHHBIM MaTepual. B Xome JEeKIMOHHBIX 3aHATHH pa3OuparoTcs
AJIEMEHTBI TEOPUH U MPAKTUKH IUCKPETHOW MATEeMATUKHU, TPUBOASTCS IPUMEPDI PEILICHUs 3314,
MPOBOAMTCS aHAIM3 Hambosee paclpocTpaHeHHbIX omuOok. Ilocne mpociaymuBaHus JEKUUU
PEKOMEHIyeTCsl BBINOJHUTH YNPAKHEHUSI, MPUBOJUMBIE B AYJUTOPUU JUISI CAMOCTOSITEIBHOM
paboTHI.

[To kypcy mpeaycMOTpPEHO MPOBEACHHUE JIA0OPATOPHBIX 3aHSATHH, HA KOTOPBIX JACTCS
MPUKJIATHOW CUCTEeMAaTH3UPOBaHHBIA MaTepuai. B xoze 3aHATHI pa30MparOTCsl METO bl peIIeHU
3a7a4 o teMam. [locrie 3aHsATHUS PEKOMEHIYETCs! BBINOJIHUTDH YINPAXKHEHUS, TPUBOAUMBIC IJIS
CaMOCTOSITEIIbHOU PaOOTHI.

[Ipu camocrosiTeNnbHONH paboTe CTYOEHTOB HEOOXOIWMO HW3Y4YHTh JUTEPATYypYy,
MPUBEICHHYIO B IEPEYHSX BBILLIE, 11 OCMBICIICHUS! BBOJUMBIX IMOHATHH, aHATN3a MPEJI0KEHHbIX
MOAXOJ0B U METOAOB IUCKPETHOW MaTreMaTuku. [Ipu penieHMn HOBOM 3aauu CTYACHT JOJKEH
YMETh BBIOpATh METOJ] PEIICHUS U €r0 00OCHOBAHHE.

BaxnelmuM 3TanoM Kypca SBISIETCS CaMOCTOsITeTIbHas pabora Mo AucuuiuinHe. B
MPOLIECCE CaMOCTOSITENIbHON pabOThl CTYIEHT NMPUOOPETaeT HABBIKM PA0OTHI C TUCKPETHBIMU
00BEKTaMHU.

Hcnone3yioTcss akTUBHBIE, MHHOBALIMOHHBIE O0pa3oBaTelIbHbIE TEXHOJOTUHU, KOTOpHIE
CHOCOOCTBYIOT PA3BUTHIO OOIIEKYIbTYPHBIX, OOLIENTPOPECCHOHANBHBIX KOMIICTCHIMHA H
poeCCHOHATBHBIX KOMIETEHIIUNA 00YyJaIOIuXCs:

- mnpobiieMHOe 00y4eHue;

- Ppa3HOYpOBHEBOE 00YYCHHE;

— TIPOEKTHBIC METOJIbI O0YUCHHS,

- HCCIe0BaTEeNbCKUE METOIbI B 00YUEHHUU;

- o0yueHue B COTpYAHHUYECTBE (KOMaHIHAs, TPYIIIOBas paboTa);

- UHPOPMAIIMOHHO- KOMMYHHKAI[MOHHBIE TEXHOJIOTUH.

Jlist Ui ¢ orpaHUYeHHBIMU BO3MOXKHOCTSIMU 37J0POBbSI MIPEAYCMOTPEHA OpraHu3aIus
KOHCYJIbTAIIMH ¢ MCMOJIb30BAHUEM AJIEKTPOHHON MOYTHI.

Y4eOHO-METOAMYECKIM 0OecrieueHHeM KypCOBON pabOThI CTYACHTOB SBISIOTCS:

1. yueOHast muTepaTypa;
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http://www.ucheba.com/
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://273-%D1%84%D0%B7.%D1%80%D1%84/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

2. HOpMaTuBHbIE TOKyMeHTHl BY 3a;

3. MeToauveckue pa3paboTKU Ui CTYIEHTOB.

CamocrodTenbHas padoTa CTyICHTOB BKIIIOYAET:

— opopMJIEHHE UTOTOBOTO OTYETa (TTOSICHUTEIHLHOM 3aITUCKH ).

— aHaJIM3 HOPMATHUBHO-METOIMYECKOI 0a3bl OpraHnu3aluy;

— aHaJIM3 Hay4YHBIX MyOIHMKAIUH 110 3apaHee ONpeesIEHHON TeMe;

— aHanu3 u 00paboTKy nH(popMaIH;

— paboTy ¢ Hay4YHOU, y4eOHON U METOIMYECKON JTUTEPATYPOH,

— pabota ¢ koHcnekTamu Jekiuii, IbC.

Jli1s caMoCTOsATENbHON pabOThI MPEACTABISAETCS ayJUTOPUS C KOMIBIOTEPOM U TOCTYIIOM

B HTEpHET, K 31eKTpOHHOI OHOJIMOTEKEe By3a U K HH()OPMAIIHOHHO-CITPABOYHBIM CUCTEMAaM.
[epeyeHp y4eOHO-METOANIECKOTO 0OCCIICUECHUS:

1.

OcHoBHas 00pa3oBaTeIbHas IPOrpaMMa BBICHIETO MPOPECCHOHATLHOTO 00pa30BaHMS
beneparTbHOT0 TOCYJAPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHHS
BhIcIero oOpa3oBanus «KybaHCKUii TOCY1apCTBEHHBIM YHUBEPCUTET) 110 HAIIPABICHUIO
MOJITOTOBKHU.

[Tono>xeHne o MPOBEACHNUHU TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MTPOMEXKYTOYHOM
aTTecTanuu B (penepasbHOM rocyIapCTBEHHOM OIOKETHOM 00pa30oBaTEILHOM
YUpEXKACHUU BBICIIEro oopazoBanus «KyOGaHCKHI rocy1apCTBEHHBIN YHUBEPCUTET.
OO6mue TpeboBaHUs K ITOCTPOCHHIO, COJIEPKaHUI0, O(OPMIICHUIO B YTBEP K ICHHIO
paboueii mporpaMmbl AUCHUIUIMHBI DeepatbHOTO roCy1apCTBEHHOTO
00pa3zoBaTeNbHOIO CTaHIAPTa BHICIIETO MPOGECCHOHATHFHOTO 00pa30BaHMUS.
MeTtoauueckrie peKOMEeHIalluu 10 COJIEPKaHNI0, OPOPMIICHUIO U TPUMEHEHUIO
00pa3oBaTeNbHBIX TEXHOJIOTUH U OLIEHOYHBIX CPEJICTB B yUeOHOM IpolLecce,
OCHOBaHHOM Ha DeiepaIbHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe.
VY4eOHbIH M1aH OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMBbI IO HAPABJICHUIO IOTOTOBKH.
®denepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIA CTAHAPT BBICIIETO
npo¢eCCHOHATBLHOTO 00pa30BaHMsI 10 HANIPABICHUIO MTOJATOTOBKH.

B ocBoenun AUCHUIINIMHBI MHBAJILJAMH U JIMIAMU C OIPaHUYCHHBIMU BO3MOXKXHOCTSAMU

3I0pPOBBSl OOJIBIIIOE 3HAYCHHUE WMEET WHIWBUIyallbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
JOMOJIHUTCIIBHOC PAa3bsICHCHUC yqe6H0r0 Marcpuraja.

WuauBuayanbHble KOHCYJbTAlMM 1O TPEAMETY SBISAIOTCS BaXKHBIM  (PAKTOpPOM,

CHOCO6CTByIOH_II/IM WHAUBUAYaAJIN3allun O6y‘I€HI/I$I " YCTAHOBJICHUIO BOCIIUTATCIIbHOTO KOHTAKTa
MCXAY MNOpernoaaBaTciceM H 06yan-OHlI/IMCH HHBAJIWAOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOXHOCTSIMHU 3J0POBbA.

[Togxon, ompenenstomuii ycraHoBieHne cooTBerctBus keiicoB UII u YI'T (5-7),

MO3BOJISIET YETKO COOTHOCHUTH 3Tallbl PAa3BUTHUSI TEXHOJIOTMM C BOBJICYEHHOCTBHIO MapTHEpa U
CHI)KAThb PUCKU MU MEPeXo/ie OT J1ad0paTOPHBIX UCIBITAHUI K MPOMBIIUIEHHOMY BHEJPEHUIO.

KittoueBble acneKkThl B3aMMOAECHCTBUS ¢ MHAYCTPUAIbHBIMU IAPTHEPAMMU:
— Jlng YI'T 5 — UI1 noMoraer onpeaenTh pealIiCTUYHBIE YCIOBUS TECTUPOBAHHUS,
HO HE PUCKYET CBOEH MH(PPACTPYKTYPOH.
— Haa YI'T 6 — UII npenocrasnseT "necoyHuny" UM U30JUPOBAHHYIO CpENy, TIe
MO’KHO BBISIBUTH CKPBITBIE IPOOJIEMBI.
— Jnma YIT 7 — HWII craHoBuTcs copa3pabOTYMKOM, TaK KaK TEXHOJIOTHUS
aJaNTUPYETCs O] €r0 KOHKPETHBIE MPOLIECCHI.
BaxxHelm1M KOMIIOHEHTOM Kypca SIBISIETCS CaMOCTOSTENIbHAs IPOEKTHAs paboTa, B X0/

KOTOPOW CTYIEHT pa3padaThiBaeT 3aKOHUYCHHOE peIIeHWEe [JIs pelleHus 3ajad (KeicoB)
MHAYCTPUAJIbHBIX NapTHEPOB. JlomyckaeTcs BBIIOJHEHUE MPOSKTOB B KOMaH IaX.

A. le/IMeHeHl/Ie Pe3yJbTaTOB AUCHHUIIJINHBI «ITHKA ¥ COIIHAJILHAA OTBETCTBEHHOCThH

B UN» B keiicax IIAO «CoepOoaHKk»
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KEWMC 1: 9TUYECKHI AYJIUT U KOPPEKIMI CUCTEMBI KPEJIUTHOI'O
CKOPUHI'A

ean:
BbIsSIBUTE ¥ YCTPaHUTD aITOPUTMUYECKYIO TUCKPUMUHAIIUIO KJIMEHTOB MPEINEHCUOHHOTO
BO3pacTa (55+) B cuctreMe aBTOMaTHYECKOT0 KPEAUTHOTO CKOPUHTA, 00ECTIEUNTh COOTBETCTBHE
TpeOOBaHUSIM PETYISITOPOB U MOBBICHTH customer satisfaction.

TexHoJsioruu:

Python 3.8+, pandas, scikit-learn

Fairlearn 0.8.0, AIF360

SHAP, LIME

Tableau nast MoHMTOpUHTA

Docker, MLflow

Peanm3aumus:

1. IIpoBeneHne KOMIJIEKCHOTO AYJAUTA TAHHBIX M MO/IeJIH

- Amnanus pacripenenenus protected attributes (Bo3pact, 1o, peruoH)

- Pacuer meTpuk cripaBemmuBocTu: Demographic Parity, Equalized Odds

- BrisBiienue proxy variables, KOCBEHHO CBSI3aHHBIX C 3AIIUIICHHBIMUA IPU3HAKAMHU

2. I'nyOoxkuii aHa U3 NPUYHMH NPEIAB3ATOCTH

- Permutation importance aJis onpeaesieHus 3HAYUMBIX [TPU3HAKOB

- Amnanus feature correlation ¢ 3anIMIIEHHBIMA aTPUOYTaMU

- [Toctpoenue 3aBucumocTteii approval rate oT Bozpacra

Koppexuust moaesn ¢ fairness constraints

- IMpumenenne ExponentiatedGradient ¢ DemographicParity constraints

- Kamu6poska thresholds st pa3HbIX BO3pacTHBIX TPYIII

- Banupanwust Ha OTIIOKEHHOU BBIOOpKE

4. BHenpenue cucreMbl MOHUTOPHHIA

- Peanuzanus gamobopna ¢ fairness meTpukamu

- Hacrpoiika aneproB npu npessimenun thresholds

- PerynspHbie OTYETHI AJIs1 STUYECKOTO KOMUTETA

Pe3yabTar:

Cumxenue Demographic Parity Difference ¢ 0.18 1o 0.04

YBenuueHue 0100peHMs KPEAUTOB 711 KIIMEHTOB 55+ Ha 27%

Cumxenue xanod Ha 73%, poct NPS Ha 18 myHKTOB

CootserctBue TpedoBanusm L[b PO u I'OCT P 59276-2020

Peau3oBaHHbIe KOMIIETEHIMU:

SS-1.1: BeisiBiieHrE BO3pACTHON AUCKPUMHUHALIMM U ProXy-MepeMEHHbBIX

SS-1.2: BHenpeHue cucteMbl MOHUTOPUHTA U TPOLIEAYP aAyAUTa

ML-1.1: [IpumeHeHHE COBPEMEHHBIX METO0B 00ECIICYCHHS CITPABEAJIUBOCTH

OIIK-3.2: KoMmMmyHUKalus pe3yabTaTOB CTEHKXOAepaM

KEVC 2: PASPABOTKA STUYECKUX CLIEHAPUEB JIJIS1 TOJIOCOBOI'O
ACCUCTEHTA «CAJIKOT»

ean:
O0eceunTh 3THYHOE B3aMMOJICHCTBHE FOJIOCOBOTO ACCHCTEHTA C MOJIb30BATEISIMU B KPU3UCHBIX
CUTYaIUsX, IPEAOTBPATUTh MTOTCHIUATHHBINA BPE/I.

TexHos0rnm:

- Python, NLP-6u6mmoreku (Natasha, transformers)

- Dialog Flow Management

- Sentiment Analysis

- Elasticsearch st 0a3el 3HaHUI

- Kubernetes myist opkecTpanuu

Peanuzanusi:
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1. Kaaccnduxanus sensitive 3anpocos
- Pazpabotka Te3aypyca Kpu3uCHBIX TeM ((PHHAHCHI, 3J0POBHE, TICUXOJIOTHS )
- OOyuenne ML-Monenu asist KaTeropu3aiii UHTEHTOB
- Hacrpoiika confidence thresholds mns sensitive kareropwuit
2. Pa3pa0doTka I THYHBIX ClIeHAPHEB 0TBETOB
- Cosnanue 6a3pl 6€30MacCHBIX OTBETOB JIJIsI KAKIOM KaTeropun
- Peanm3anus sckananMoOHHBIX MPOIEAYP A KPUTHIECKUX CIydacB
- HHaTerpanus ¢ BHEMIHUMH cepBUCcaMH (TeaedOHBI T0BEPHs)
3. TecTupoBaHue U BaaugaNus
- A/B TectupoBanue chOKypHUpOBaHHBIX TOJIb30BATEIICH
- DKcmepTHas OIeHKa ICUX0JIoroB u ethicists
- User acceptance testing
4. MoHnTOpHHT U 00paTHasi CBA3b
- Coop feedback ot monp3oBaTenei
- AHanu3 peKyppeHTHBIX MpodiieM
- IlocrosinHOE 0OHOBNIEHNE 0a3bl 3HAHUIT
Pesyabrar:
O6pabotka 100% sensitive 3a1IpOCOB MO YTBEPKJIEHHBIM CLIEHAPUSIM
CHmxenne dckananuii B call-ientp Ha 45%
VY yumenue noas3zoBatenbekoro onbita (CSAT +35%)
CooTBeTCTBHE 3TUYECKUM CTaHapTaM roJ0COBBIX aCCHCTEHTOB
Peain3oBaHHbIe KOMIIETEHIIMU:
SS-1.2: Pa3paboTka MpeBEeHTUBHBIX Mep ISl YIPABJICHUS PUCKaMHU
OIIK-9.2: Co3ianre KOMMYHHKAIIMOHHBIX MPOTOKOJIOB JJIsl KPU3UCHBIX CUTYaLIUI
ML-1.1: Buenpenue coBpeMeHHbIX NLP-MeTOA0B ¢ y4eTOM 3THYECKUX aCIIEKTOB

KEWC 3: KOPPEKIIVS 'EHIEPHOM ITPEJIB3STOCTU B MTHBEC TULIMOHHBIX
PEKOMEHIALIMAX
ean:
VYcTpaHuTh reHIepHble CTEPEOTUITBI B PEKOMEHIATEIbHOW CUCTEME HHBECTULIMOHHBIX
MPOJYKTOB, 00ECIIEYUTh PaBHBIN JOCTYI K (PMHAHCOBBIM BO3MOYKHOCTSIM.
TexHoJsiornu:
Recommender Systems (collaborative filtering, content-based)
Fairness-aware machine learning
A/B testing platform
Real-time monitoring system
Apache Kafka ns motrokoBoit 06paboTku
Peanu3zauus:
1. AHaJIH3 TEKYIIUX PeKOMeHAAI M
- Pacuer pacnpeneneHusi peKOMEHAAIMHI 10 IOy U BO3pacTy
- DBpIiBieHUE NATTEPHOB CTEPEOTUIIHBIX PEKOMEH AN
- AHaju3 NoJb30BaTENbCKOTO MOBEACHUS U KOHBEPCUH
2. Pa3pa0orka fairness-aware aaropurma
- Momuduxanus recommendation engine ¢ yuerom fairness constraints
- banmancupoBka pexoMeHIaui o pUCK-TPOPUITIO
- Bueapenune mexanusma paznoobOpasus (serendipity)
3. IlocTenenHoe BHeIpeHHe M TeCTUPOBAHME
- Canary release y1si cerMeHTa MOJIb30BaTEIICH
- A/B tectupoBanue 3ppexkTUBHOCTH U fairness
- COop KaueCTBEHHBIX U KOJTUYECTBEHHBIX METPUK
4. OO0yuyeHue 1 KOMMYHHUKAIUS
- OOyueHue (UHAHCOBBIX KOHCYJIHTAHTOB
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- KoMMyHuKaus n3aMeHeHu# Noab30BaTENAM

- Co3ganue 00pazoBaTeIbHBIX MAaTEPUAIIOB
Pesyabrar:
YcTpaHnenue reHepHoro nepekoca B pekoMmenaanusx (¢ 65%/35% no 52%/48%)
VYBennuenue nusepcudukanuu noprhenei Ha 28%
Poct ynosnerBopenHOCTH KIMEHTOB Ha 22%
VYiydiienue GUHaHCOBON MHKIIIO3UBHOCTH
Peann3oBaHHbIe KOMIIETCHIHH:
SS-1.1: BeisiBieHue U aHAINU3 T€HJEPHBIX CTEPEOTUIIOB B aJITOPUTMAaX
SS-1.2: Pa3paboTka 1 BHEIpeHUE KOPPEKTUPYIOIMNX MEXaHU3MOB
ML-1.1: [Ipumenenue nepeaoBeIx MeTo10B fairness-aware ML

KEWC 4: BHEJIPEHUE CUCTEMBI ObbSICHUMOCTH PELLIEHUI )T MAJIOI'O
BU3HECA
ean:
ObecneynTh NPO3pPavuHOCTh U MOHATHOCThH PELICHUH 110 KPeIUTOBAHUIO JIJIs1 MaJloro Ou3Heca,
peanu3oBaTh MpaBo Ha OOBSICHEHHE.
TexHoJsiornu:
SHAP, LIME, Anchor explanations
Microservices architecture
REST API, GraphQL
React.js st ppoHTeH1a
PostgreSQL aiist XpaHeHus: 00bsICHEHHH
Peanu3zauus:
1. Pa3paboTka cucTembl 00bSICHEHUI
- Harerpanusa XAI-0u6110oTek B KpEAUTHBIA KOHBEHED
- Co3nanue nepapxuu 00bICHEHUH (OT MPOCTHIX K CIOXKHBIM)
- T'enepanus nepcoOHATM3UPOBAHHBIX PEKOMEH AN
2. IIpoexTHpOBaHHUE MOJIB30BATEIBCKOI0 HHTEP(elica
- Pa3pabotka uHTYHTHBHOIO Aambopaa 1 peAnpruHUMaTenen
- Busyanu3zanus kiroueBbIX (PaKTOPOB peIIeHUs
- MHTepakTUBHBIE ClIEHApUH "4TO eciu”
3. HNHuTerpanust B 0M3Hec-npoueccol
- OOyueHue MeHEeHKEPOB padboTe ¢ CUCTEMOI
- Hacrpoiika aBTOMaTH4ecKoi OTIPAaBKH OOBSICHEHUH
- MHurerpauus ¢ CRM u KoJUI-IEHTpOM
4. Ounenka 3¢ppekTHBHOCTH
- MOHHUTOPHHT UCTIOJIB30BAaHUS CHCTEMBbI
- Coop obpaTHOI CBS3H OT MOJIb30BATENCH
- H3mepenue impact Ha OU3HEC-METPUKHU
Pesyabrar:
Camxenne xanob B IIb P® na 54%
VYBenn4eHne MoBTOPHBIX o0paiieHuii nmocie fopadotku Ha 31%
VYydiieHue NoHUMaHusl KpuTepueB 0100peHus Ha 67%
CootserctBue TpedoBanusim GDPR "right to explanation"
Peain3oBaHHble KOMIIETEHIMU:
OIIK-3.2: Pa3paboTKka MOHATHBIX HHTEPPEHCOB 1 KOMMYHUKAITMOHHBIX MaTEPUAIIOB
SS-1.2: Co3nanue cucTeMbl KOHCTPYKTUBHON 0OpaTHOM CBSI3U
ML-1.1: Peanu3anus COBpeMEHHBIX METOJI0B 00BsicHUMOro M1
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KEWC 5: CHCTEMA 3TUYECKOI'O MOHUTOPUHI'A ANTI-FRAUD CUCTEMBbI
Hean:
MuHMMH3UPOBATS JIOKHBIE cpabaTbiBaHus antifraud cUCTEMBI U1l COLUMAIBHO YSI3BUMBIX TPYIIIL,
coxpassst mpu 3ToM 3P PEeKTUBHOCTH OOHAPYKEHUS MOIIICHHUYECTRA.
TexHoJsiornu:
Real-time streaming (Apache Flink)
Anomaly detection algorithms
Fairness monitoring dashboard
Alerting system (PagerDuty, Telegram bots)
Time-series databases
Peanusauus:
1. AHaJIM3 TeKylei CuTyaunuu
- Pacuer meTpuk fairness asist pa3IuuHBIX 1eMOrpaduIecKUx Iy
- BriaBiaeHue naTTEPHOB JIOXKHBIX CpabaTHIBAHUMA
- Amnanu3 impact Ha customer experience
2. Pa3pabGoTka cucTeMbl MOHUTOPUHIA
- Co3pnanue real-time naiiraiina pacdera fairness MeTpuk
- Hacrpoiika anepTuHra npu OTKJIOHEHHSIX
- Pazpabotka qamo6opaoB /Ui pa3Iu4HbIX CTEHKXOIIEPOB
3. Koppexuusi aaropurmon
- bamancuposka precision/recall 17151 pa3HBIX CErMEHTOB
- Buenpenwue contextual features myist CHUKEHUS JIOKHBIX cpabaThIBaHHUI
- Kamub6poska thresholds o pernonam u Bo3pacTHBIM TpyIam
4. Opranu3anuoHHbIe H3MEHEHUS
- Co3pganue npoueayp OBICTPOro pearupoBaHUs Ha aJepThl
- OOydeHue KOMaH/bI paboTe ¢ CHCTEMONH MOHUTOPUHTA
- MaTterpamnus ¢ nporieccaMi HHITUACHT-MEHEIKMEHTa
Pe3yabrar:
CHuXeHue JTOKHBIX cpadaThiBaHM Ha 62%
VYnyumenue detection rate 1s peaabHOro MolieHHn4YecTBa Ha 15%
CHukeHue Harpy3ku Ha KoJul-ueHTp Ha 40%
VYiydiieHue penyrainuy B pernoHax
Peasiu3oBaHHbIe KOMIIETEHIMU:
SS-1.1: BrisiBnenue reorpaduyeckoi 1 BO3PACTHON JUCKPUMHUHAIIUN
SS-1.2: Co3nanue cucTeMbl IPEBEHTUBHOI'O MOHUTOPHUHTA U OBICTPOTO pearupoBaHUS
OIIK-3.2: HanaxxuBaHne KOMMYHHUKAIIUA MEKy TEXHUUECKUMH B OM3HEC-KOMaHIaMHU

Bb. IlpumeHeHue pe3yabTaToB JUCHUIIMHBI « ITHKA M CONUAIBLHASI 0TBETCTBEHHOCTh
B UN» B keiicax qy1s komnannu AVA Group

KEWC 1: STUYECKUI N1 B [TIPOEKTUPOBAHMU JJOCTYITHOM CPE/IbI

ean:
Pa3zpaboTka Al-cucTemsbl 1ji1 aBTOMaTH3UPOBAHHOTO MMPOSKTUPOBAHUS Oe30aphepHON CpeIbl,
YUUTHIBAIOMICH MOTPEOHOCTH JIFO/ICH C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU M MaJTOMOOMITEHBIX
rpyNn HaceIeHUS.

TexHosornu:

Computer Vision /1l aHalIM3a apXUTEKTYPHBIX TUIAHOB

Generative Al st co31anust aJanTHBHBIX MPOSKTHBIX PEIICHHIA

Fairness-meTpuku Jist OLIEHKU JOCTYITHOCTH

BIM-unTerpauus

Peanuszaumus:

1. AHaJIN3 HOPMATHBHBIX TPeOOBaHMI

O6yuenne moaenu Ha ['OCT P 52766-2007, CII 59.13330.2016

39



Cosznanue 6a3pl mapaMeTpOB JOCTYIMHOCTH (ITMPUHA TIPOEMOB, YKIOHBI, BEICOTHI)
WuTerpamus ¢ poccUiiCKMMH CTaHAApTaMU MHKJIIO3UBHOTO CTPOUTENHCTBA

2. Pa3pa0oTka anropuTmMa npoBepKH
python

def check accessibility compliance(bim_model):

compliance_metrics = {
"door width': check_door_width(bim model),
"ramp_slope': check_ramp_slope(bim _model),
"corridor_width': check_corridor_width(bim_model),

"bathroom_accessibility': check_bathroom_layout(bim_model)

}

return calculate_compliance_score(compliance_metrics)
3. I'enepauust afanTUBHBIX pellieHU
Al-pexoMeHaanuu mo ajanTalyy CyIeCTBYIOIUX 00BEKTOB
ABTOMaTHuYeCKass KOPPEKTHUPOBKA MPOEKTOB MO TPEOOBAHUS JOCTYITHOCTH
OnTumu3zanus 3aTpar Ha pealu3aluio HHKIIO3UBHBIX PELICHUN
Pe3yabrar:
100% cooTBeTcTBUE MPOEKTOB TPEOOBAHUAM JOCTYIHOCTH
CHmxeHue 3aTpar Ha nepenpoektupoBanue Ha 40%
VYiydienue couuanbHOro UMUKa KOMIIAHUU
[ToBbI11IEHNE JIOATBHOCTH KJIMEHTOB C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
PeasimzoBaHHBbIC KOMIIETCHIIUM:
SS-1.1: BrisiBneHrue apXUuTEKTYPHBIX 0aphepoB M TUCKPUMUHUPYIOIIHUX JIEMEHTOB
SS-1.2: Pa3paboTka cuctemMbl 0O0ecredeHus JOCTYITHOCTH Ha BCEX 3Tanax >KU3HEHHOTO
LUKJIA
OIIK-3.2: KoMMyHHMKaI1sl TPEUMYILECTB NHKIIIO3UBHON CPEJIbl CTEHKXO0JIIEpaM

KEWC 2: CIIPABEJIJINBASI CUCTEMA YIIPABJIEHUS APEH/IHBIMU
CTABKAMU

ean:
Coznmanne 3TnuHOi Al-crucTeMbl JUHAMHUYECKOTO 1IEHO00pa30BaHMs JAJIs YIIPABIISIONIEH
KOMIIaHUM, UCKITFOYAIONIEH TUCKPUMUHAIUIO TI0 COIMATBLHO-eMOrpauuecKuM MpU3HAKAM.

TexHosornu:

Machine Learning a1t pOrHO3UpPOBaHUS PHIHOYHBIX IICH

Fairness constraints B airopuTmMax 1ieHOOOpa30oBaHUs

A/B testing rutatdopma

Pealtime MOHUTOPHHT METPUK CTIPABEIITNBOCTH

Peanu3zauus:

1. AyIMT TeKylleill CHCTeMbI IeH000pa30BaHus

AHann3 KOppesiiyiy LEH C IeMOrpapuuIecKUMH XapaKTepUCTUKAMU PAiOHOB

BrisiBnenne HenpegHaMepeHHON AUCKPUMUHALIMT

Pacuer meTpuk cripaBeyIMBOCTH /JIsl Pa3HBIX CETMEHTOB

2. Pa3paboTka 3THYHOrO aJIropuT™Ma
python

class EthicalPricingModel:
def init (self):

self.fairness_constraint = DemographicParity(difference_bound=0.05)
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def calculate rent(self, property features, market data):

base_price = self.base_model.predict(property_features)

fair_price = self.fairness_constraint.adjust_price(

base_price, property features['district']

)

return fair_price
3. BHenpenue 1 MOHUTOPHHT
ITocTenenHo€E pa3BepThIBAHKUE C KOHTPOJIEM impact
MonuTopuHr satisfaction pa3HbIX geMorpaduyeckux rpymnmn
Perynsipubiii ayaut Ha cootBercTBUE 152-D3
Pesyabrar:
CHu4YeHHE TUCKPUMHUHAIIMY B IleHooOpa3zoBanun Ha 70%
CoxpaHeHue KOHKYPEHTHBIX IPEUMYIIECTB
YBennueHue NOoAIbHOCTH apeH1aTopoB Ha 25%
CooTBeTcTBHE TPEOOBAHUSIM PETYIATOPOB
Peau3oBaHHbIe KOMIIETCHIMU:
SS-1.1: BrisiBieHne CKPHITON TUCKPUMUHAIIMY B &JITOPUTMAX [IEHOOOpa30BaHUs
ML-1.1: [Tpumenenue coBpeMeHHBIX MeTO0B fair ML B peanbHOM On3HEce
SS-1.2: Co3nanue cucTeMbl MOHUTOPUHIA STUYHOCTH KOMMEPUECKHUX PELIEHUN

KENC 3: X TUYECKHWI UU JJ19 YMHOI'O PAMOHA (KOT)
Hean:

Pa3paboTka cucTeMbl ynpaBieHUs: KOMILICKCHBIM OCBOCHUEM TEPPUTOPHIA, OanaHCUpyroIeit
MHTEPECHI 3aCTPOUIIINKA, JKUTEJIEH 1 SKOJOTHH.

python

TexHoJsiornu:

[0oT cencopsl U KOMITBIOTEPHOE 3pEHUE
Multi-objective optimization

Environmental impact assessment Al

Digital twin Teppuropun

Peasmmzanus:

1. Co3nanne nu@)poBoro 1BOHHUKA TEPPUTOPHHU
WHTerpanus 1aHHBIX 9KOJIOTHYECKOT0 MOHUTOPUHTIA
MonenupoBaHue COLUATBHON HHPPACTPYKTYPHI
ITporuo3upoBaHue Harpy3Kku Ha TPAHCIIOPTHYIO CETh
2. Pa3pa0orka 6ajaHCHPYIOLIEr0 AJIrOPpUTMA

def optimize territory development(land_plot, constraints):

objectives = {

"profit_margin': calculate_profitability(land_plot),
‘social infrastructure': assess_social needs(land _plot),
"environmental impact': calculate_eco_impact(land_plot),

'resident_satisfaction': predict_satisfaction(land_plot)

return multi_objective_optimization(objectives, constraints)

41



3. Cucrema yyacTus kuteJieit

Al-ananu3 obpareHuii U TpeaioKeHUH KUTenen

[TpuopuTH3anys yay4iieHni Ha OCHOBE KOJUIEKTHUBHOTO intelligence
[Ipo3paunast KOMMyHUKAIUS PEICHUI

Pesyabrar:

bananc koMmmepuecknx U COLMATbHBIX LENEH

CHuxenue skosaorudeckoro ciena Ha 30%

YBenuueHue yJ10BIETBOPEHHOCTH )uteneit Ha 40%

Y cKkopeHue cornacoBaHuil ¢ OpraHaMu BJ1acTu

Peanu3oBaHHbIe KOMIIETEHIIMH:

SS-1.2: YnpasieHne MHOTOKpUTEPUAIBHBIMHA 3TUYECKMMU TUIEMMAMHU
OIIK-3.2: Opranuzamnusi KOHCTPYKTHBHOTO JHAJIOTa ¢ COOOIIECTBOM
ML-1.1: [IpumeHeHHe nepeaoBbIX METOI0B ONTUMU3ALINN B YpOAHHCTUKE

KEVC 4: [TIPEJOTBPAILLIEHUE JUCKPUMHNHALIMU B CRM CUCTEME
JEBEJIOITEPA
ean:

HckmroueHue MFOpHTMH‘ICCKOﬁ JAUCKPUMHUHALIUK B CUCTEME YIIPABJICHUA B3aUMOOTHOIICHUAMU

C KJIMEHTAMH TIPH CErMEHTAIUU U TAPTeTUPOBAHNH MaPKETUHTOBBIX KaMITaHUU.
TexHoJsiornu:
Customer segmentation algorithms
Fairness-aware recommendation systems
Marketing automation platforms
Bias detection in NLP
Peanm3aumus:
1. AYIHUT TeKYIIMX MAPKETUHIOBBIX KAMIIAHUI
AHanmu3 pacrpeeneHus peKJIaMHOTO OI0IKETa MO IeMOTpapUIeCKUM IrpyInam
BrisiBieHue HerpeIHaMEePeHHOT0 UCKITIOUEHHSI YSI3BUMbBIX KaTeropui
OrneHKa MHKITIO3UBHOCTH KOMMYHUKAIIMOHHBIX MaTePHAIIOB

2. Pa3zpaboTka 3 THYHOTr0 pekoMeHaaTe/bHOro ABMkKa (Ethical Recommendation

Engine)

python

class EthicalCustomerSegmentation:
def init (self):

self.fairness_metrics = [ 'demographic parity', 'equal opportunity']

def segment customers(self, customer_data, campaign_goals):

segments = self.base_segmentation_model.predict(customer_data)

fair_segments = self.apply_fairness_constraints(

segments, customer_data['protected attributes']

return self.optimize_campaign_reach(fair_segments, campaign_goals)
3. OO0yuyeHue KOMaHIbI POAAK
Pa3zpabotka guidelines mo sTnaHOMY OOIIEHUIO C KJITMEHTAMHU
TpenuHru 1o BBIABICHUIO Unconscious bias



Bueapenue cucreMbl 00paTHOM CBSA3H OT KIMEHTOB

Pe3yabrar:

VYBenuueHue oxBaTa MApKETUHIOBBIX KaMnaHui Ha 35%

CHmwxkenue xano0 Ha qucKkpuMuHammio Ha 80%

VYiydiienue penyraiun oOpesaa

Pacmmpenue knreHTcKoM 60a3bl

PeasimzoBaHHbIC KOMIIETCHIINM:

SS-1.1: BeisiBiieHHE CKPBITOM TUCKPUMUHAIIMY B MAPKETUHTOBBIX MTPOIECCaX
SS-1.2: Pa3paboTka NpeBEeHTUBHBIX MEp U 00yUYaIOMIUX MPOrpaMM
OIIK-3.2: Co3tanie MHKIJIFO3UBHBIX KOMMYHHKAIIMOHHBIX MaTEpPUaIoB

KEWC 5: 9STUYECKUI MU B IIEITOYKE ITOCTABOK CTPOMMATEPUAJIOB

ean:
Co3zanne mpo3pavyHoOi U STUYHOW CUCTEMBI YIIPABJICHHS IIEMOYKON MTOCTAaBOK, 00eCTIeunBaroIIeit
fair trade 1 PKOJIOTHYECKYIO OTBETCTBEHHOCTD.

TexHoJsiornu:

- Supply chain optimization algorithms

- Blockchain nst oTcnexxuBanust IpOUCX0KICHUSI MAaTEPUATIOB

- Environmental impact assessment

- Supplier fairness evaluation

Peanu3zauus:

1. Pa3pabGoTka cucTeMbl OLIEHKHU MOCTABIIUKOB

- Kpurepuu sxonorundeckoit OTBETCTBEHHOCTH

- OneHka couranbHBIX YCIOBUM Tpyaa

- Amnamm3 ethical sourcing practices

2 OnTuMu3anms JOrUCTUKH € Y4eTOM YCTOMYMBOI0 Pa3BUTHS

python

def optimize sustainable supply chain(suppliers, construction_sites):
optimization_goals = {
‘cost_efficiency': calculate_transportation_costs,
‘carbon_footprint': calculate_emissions,
‘delivery reliability': assess_supplier_reliability,

'social responsibility': evaluate_supplier_ethics

return multi_criteria_optimization(optimization_goals)
3. CucremMa nNpo3pavyHOCTH /ISl KIMEHTOB

- QR-koB1 ¢ MHGOPMAITHEH O TPOUCXOKICHUN MaTepHUATIOB
- Carbon footprint KaJIbKyIATOp AJ1s1 00BEKTOB
- OT49eTHl 00 STUYHOCTH MEMOYKH TTOCTABOK

PesyasbTar:

CHmxeHue yriaepoaHoro cieaa Ha 25%

VYirydmenne yclnoBuil Tpyia B ETOYKe OCTaBOK

[ToBbIIEHHUE JIOSITBHOCTH 9KOJIOTMYECKN OPUEHTUPOBAHHBIX KIIMEHTOB

CootserctBue TpedoBanusmM ESG-crannaptos

Peanu3oBaHHbIe KOMIETEHIMH:
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SS-1.2: Ynpasnennue dSTHUECKUMH PUCKaMH B CIIOKHBIX supply chain
ML-1.1: IIpumMeHeHHe COBPEMEHHBIX METOJIOB ONITUMHU3AIINN C YIETOM YCTOMUNBOTO Pa3BUTHS
OIIK-3.2: KoMmMyHUKaIUs IPEUMYIIECTB dTUIHOH IETTOYKH MTOCTABOK KIMEHTAM

7. llepeyeHb MH(OPMANMUOHHBIX TEXHOJOTHI, HCNOJb3yeMbIX MPH OCYHIECTBJIECHUH
00pa3oBaTeIbLHOIO NMPoIecca MO JUCUUILIHHE (MOTYJIIO0)

7.1 llepeyeHb HHPOPMANUMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTH A

1. DnexrponHas noyra mail.ru, yandex.ru

2. Yandex Browser

3. Cucrema ympasienust ooydernriem Moodle — caaua pabor

7.2 IlepeyeHb JIMIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOI0 NMPOrPaMMHOI0
olecreyeHust
1. OpenOffice
GIT
Yandex Browser
Mozilla Firefox
Google Chrome
Python + Jupyter + Google Colab
SymPy/SageMath
Octave (anasior MATLAB)

e A i

8. MarepuanbHO-TEXHU4YECKOE O0ecneyeHne o JUCHUIInHEe (MOAYJII0)

HaumenoBanne yueOHON ayaAuTOpPUH, €€ OCHAIICHHOCTh
Ne Bun padot y YAUTOPHH, i
000pyJOBaHUEM U TEXHUYECKHMHU CPEACTBAMH 00yUEHHUs
1. JleKuMOHHBIE 3aHATUS Aynuropusi, yKOMIIIEKTOBaHHAs CIELUAIM3MPOBaHHOW MeOenbio H
TEXHHYECKUMH CPEACTBAMU O0yUESHUS
2. JlaGopaTopHbie 3aHATHS Ayautopusi, YKOMIUIEKTOBaHHAsi CIICHUAIN3UPOBAHHON MeOenpo U
TEXHUYECKUMHU CPEICTBAMHU OOYYEHHS, KOMIIBIOTEpaMHU, MPOCKTOPOM,
POrpaMMHBIM 00eCHIeYeHUEM
3. I'pynmnossie AynuTopus, YKOMIUICKTOBaHHAs CHEIMAIM3UPOBAHHOW MeOenpio H
(MHAMBUIyaTbHBIE) TEXHUYECKUMHU CPEACTBAMU OOYUYCHUS, KOMIbIOTEPAMH, MPOrPAMMHBIM
KOHCYJIbTAIlNU obecrieueHreM
4. Texyuuii KOHTpPOJb, | AYIUTOpHS, YKOMIUIEKTOBAHHAS CIEIUATM3UPOBAHHOW MeOeNnblo |
MPOMEXKYTOYHAS TEXHUYECKUMHU CPEACTBAMU OOYUYCHHS, KOMIbIOTEPAMH, MPOrPAMMHBIM
aTTecTalys obecrieueHreM
5. CamocrostensHas paboTa Kabuner misi camocTosTenbHOM paboThl, OCHAIEHHBIH KOMITBIOTEPHON
TEXHUKOH C BO3MOXHOCTbIO IOAKIIOYEHUS K cetu «MHTepHeT»,
NPOrpaMMoOil DKpaHHOT'O YBEIMYEHUS W OOECIeUeHHBIH JIOCTYIOM B
JICKTPOHHYIO HH(OPMAaIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.
Kon-Bo
No IIponykt ITapamMeTpr! npoaykTa Koma-Bo .|Ex. usm.
POLYK P Dbl TIPOALYK KOH(pUTyparmit
1 Bupryanenas  |Bupryanpnas mamunza 10% vCPU 1 60 e
MallIuHa 2 vCPU 4 RAM
OC Ubuntu 22.04 1 116,
Cucremnslii 1uck SSD 1 116
10 o
Apenna nyoauusoro [P 1 116,
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BUDTVAILHAS Buptyanbnas mammna ¢ GPU
2| Doy [NVIDIA® Tesla® V100 2 GPU 8 1 1Lt
vCPU 128 I'b RAM
OC Ubuntu_24.04 1 T
Cucremnslit tuck SSD 1 T
2000 o
Huck SSD 1 T
4096 o
Huck SSD 1 10K\
4096 I'o
Apenna nyboauunoro [P 1 116,
3 KS8S Master node 8 vCPU 16 RAM 1 116,
Worker node 10% monst 4 vCPU 32
RAM 5 [t
Worker node SSD-NVME 64 I'o
Apenna nyoauunoro IP 1 116,
ML Inference
4 Instance Type |Bpems paboTsl B MecsI 40 q
GPU
Hucranc 8§ x NVIDIA® H100
NVLink PCIe 160 vCPU 1520 GB 1 T
RAM
KomnuectBo 3anpocoB k ML- 1 MiH.
MOJEISIM it
Kam ML-moneneit 160 I'o
. MuH.
5 LLM Tokensr GigaChat 2 Max 50 It
. MiH.
Tokensr Embeddings 400 It

JlononHutenbHbIe 00IauHbIe PECYPCHI IPEIOCTABIAIOTCS TEXHOJIOTMUYECKUM MapTHEpoM Y andex

Cloud.

[Ipumeuanue: Konkperuzamnus ayautopuii U ux ocHamienue onpeaensercsa OIIOIL.
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