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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS

KOMITETCHIIMH KOMITETCHITHH
1. SS-1 SS-1.1. Onpenensier 3sHanms: (b) [lonnmaer, 4to kadyecTBO 0Oyyaromen
Cnocoben LIEHHOCTHBIE BBIOOPKU CYIIECTBEHHO OIPEAEISAeT 3TUKO-
OCYILECTBIATh  |NIPEANOCHUIKH, coLlMaJIbHBIE acleKThl pyHKuHoHupoBanus NU.
CBOIO TPYIOBYIO |KOTHUTHUBHBIE Mo3keT BBISIBUTh OUEBH/IHBIE HECOOTBETCTBUS MEXKIY
JEATENLHOCTD C |UCKaKEHUs, KyIbTypHo- |3anadeit it MU u oOyyaroeid BEIOOPKOI.
Y4ETOM 00YCIIOBIIEHHBIE ymenusi: (I1) Ymeer cooTHOCUTH TEXHUUYECKHE
onpezeneHus IPEAB3ATOCTH B JAHHBIX, |XaPAKTEPUCTHKU MOJIEIHU C MOTEHIHAIbHBIMU
KOPPEKTHOM aJIrOpUTMax, IIOCTaHOBKE |PHCKAMM €€ IPUMEHCHMSL.
pomu N B 3amaq g MU HaBbiku: (D) Bnageer MeToaukamMu OLIEHKU U
pa3IUYHBIX MCIOJIb30BaHUsI METPUK (POPMHUPOBAHUS 00yUaroeit
nporeccax, BBIOOPKU C y4eTOM LiefieBoro HazHauenus UU-
KPUTHYECKOTO CUCTEMBI.
aHanmm3a SS-1.2. Ilpumensier 3Hanms: (b) 3HaeT 0 NOTEHIMATBHON BO3MOKHOCTH
MOCJIEICTBUM METOJUKH PabOThI C HNU-cucteM nopoxaaTh 3TUYECKUE TPOOIEMBI
IPUMCHCHUS TUYCCKUMH U (Hampumep, AMCKPUMHHALINSA, HEMPO3PAUYHOCTbD,
NH- COLMAIbHBIMU PUCKAMH, |MAHUIYJALKSA). 3HAET OCHOBHBIE STHYECKHE
TEXHOJIOTHIA, BO3HHUKAIOIIMMH Ha IPMHIUIIE (OTCYTCTBUE AUCKPUMMHALMH,
ATUYECKUX pa3HBIX CTAIUAX CIIPaBEJIMBOCTD, YEJIOBEKOOPHEHTUPOBAHHOCTD,
NPUHIIAIIOB KU3HEHHOTO ukia UM |OTBETCTBEHHOCTb, O€30MIaCHOCTh, IPO3PAYHOCTh,

aBTOHOMUS YEJIOBEKA U T.1I.).

ymenusi: (I1) Ymeer BbIBIATH IIEHHOCTHBIE
KOH(IMKTHI B KOHKPETHBIX paOOYNX CUTYaIUIX
(manmpumep, pu pa3zpaboTKe peKOMeHAaTeTbHOM
CUCTEMBI, CHCTEMBI pacrio3HaBaHUs N300paKeHU! U
T.IL.).

HaBbiku: (IT) Bnageer Mmetonukamu puck-
OPUEHTHPOBAHHOTO MOAX0Aa, OEHUYMAPKUHTa,
AHKETHUPOBAHMS HA MPEIMET OLICHKH YPOBHS
stugHocTH MM -cuctemsl co CTOPOHBI pazpaboTunka
WJIH DKCIITyaTaHTa CUCTEMBI).




2. SS-3
Crniocoben
OCYIIECTBIISATH
CBOIO TPYAOBYIO
(GYHKIIHIO C
y4eToM
HEoTpeeNIeHHOC
TH KaK
CYIIHOCTHOM
YePTHI
(GYHKIIMOHUPOBA
HUS
HCKYCCTBEHHOI'O
WHTEIJICKTA

SS-3.1. YuuteIBaeT B
paboTe KOTHUTUBHbBIC
HCKaKCHUS YeJIOBEKa B
BBISIBIISIET MIPEAB3SITOCTU
cucrtem MU,
apryMEHTHUPOBAHHO
OILICHHMBACT HAJC)KHOCTH
IAaHHBIX U BeIgayu M

3HaHus: (b) 3Haet oueBUIHbIE KOTHUTHBHbBIE
UCKaXEHUS B paboTe YeIoBeKa (Harpumep,
IIOJITBEP>K/IEHUE CBOEH TOUKH 3PEHUS, CIIECNIOE
JIOBEpHE AJITOPUTMY) oOpaliaeT BHUMAaHKE Ha
BO3MOXHYIO TipenB3sTocTs UU; BocipuHumMaeT
HEO0OXOIUMOCTh KPUTHUECKH OTHOCUTHCS K JAHHBIM
u pesyabraram M.

ymenus: (I1) Ymeer ananusupoBath BiIMsIHUE
KOTHUTUBHBIX UCKaXX€HUH U npens3arocren MU na
[IPUHUMAEMbIE PEIIeHUs; 000CHOBBIBATH CBOIO
OIICHKY HaJEKHOCTH JaHHBIX U Bbigaun U Ha
OCHOBE KOHTEKCTa, UICTOUHUKOB, METOIUKHU U
BO3MO>KHBIX PHUCKOB.

HaBbiku: (I1) Biageer 6a30BbIMH TEXHOIOTHSIMHU
yIpaBJeHUS! PUCKAMH.

SS-3.2. Onpenensier
peIeBaHTHOCTh
npumenenust U1 niist
pelIeHust KOHKPETHBIX
3a/1a4, aHAJIU3UPYET
noseaenne U B
TEXHHUYSCKOM,
COIIMAIbHOM U ITPAaBOBOM
KOHTEKCTaX, IEPEHOCUT
e U METOJEI 3a
npeesibl HCXOIHOU
pEeIMETHON 00J1aCTH

3Hanus: (b) 3naer Tunossle 3a7auun, B KoTOophix M1
MOJKET OBITh IPUMEHUM; BOCIIPUHUMAET
BO3MOXXHOCTBH Hcnojib3oBanug MM-noaxonos B
CMEXHBIX MPEAMETHBIX 00J1aCTAX

ymenusi: (I1) Ymeer onieHuBath 11€7€C000pa3HOCTb U
orpanndeHus npuMmenenust MW nis paznuyHbIx 3a1a4
C Y4€TOM TEXHHUYECKHUX, COI[UAIbHBIX U IIPABOBBIX
YCIIOBUI; CPAaBHUBATh MOAXO/IbI U3 PAa3HBIX 00JacTei
Y aJalTUPOBATh METO/bl K HOBOMY KOHTEKCTY.
naBbikn: (I1) Brageer meroaukamu
MEXIUCIUIIMHAPHOTO MOAX0/1a K PEIICHUIO 33]1a4
MpeAMETHOM 00IacTH.

SS-3.3. OcymectBnsieT
MeTapedIeKCUIo pu
AQHAJIN3€E CUCTEM U
IIPUHATUHN PELICHH,
IIPEJICKa3bIBAET
BO3MOKHBIE 3(PPEKTHI OT
BHenpenus U uepes
HECKOJIBKO YPOBHEU
BIIUSIHUS, IEPEOCMBICIISIET
NU B cBoei
npodeccCHoHaNBLHOM POIN
U B OOIIIECTBE

snanms: (b) 3naer gpaxrtops! BiusHus MU Ha
HENOCPEACTBEHHYIO TPO(ECCUOHATIBHYIO
JeSITeJIbHOCTh. 3HAKOM € KJIacCU(UKaluel ypoBHEH
nocneacTsuil BHenpenus MU (manpumep,
TEXHUYECKUX U COLIUANIBHBIX).

ymenusi: (b) Oco3Haér co6cTBEHHYIO O3ULINIO U
Bimsinue M Ha HenocpeacTBeHHYIO
po(hecCHOHANIBHYIO 1€ATEIbHOCTD; OMUCHIBAET
O4YEBHUIHbIE TTOCTEACTBHS BHenpenus MU B 3HakoMou
CUTYallMU IIPU 3aJIaHHBIX YCIOBUSIX (Hampumep, B
TUIIOBOM paboueM MpoLecce WK CepBUCE); CIOCOOEH
pa3ianyaTh YPOBHHM MOCIEACTBUN (HAIIpUMeEp,
TEXHUYECKUN U COITUATHHBIN).

HaBbiku: (II) Bnaneer Texuukamu perynspHoit
pedeKkcun CBOMX MBICIUTEIBHBIX MPAKTHK U
NpakTUKU paboTel ¢ MU; aHanmm3a MHOKECTBEHHBIX
ypOBHEH nocineacTsuil BHeaApenus NN
(TEXHOJIOTUYECKUX, OpPTraHU3AIIIOHHBIX,
HOPMAaTUBHBIX, STUYECKUX ).




3. ML-1
Cnocoben
HPUMCHSITh
3HaHUs 00
HUCTOPUH
pa3BUTHUS U
TPEeHIax
COBPEMEHHOTO
U nna
dbopmynupoBaHu
1 KOPPEKTHBIX
ITOCTAaHOBOK
3a/71a4 ¥ IIOMCKa
MEPCIICKTHBHBIX
crmoco0oB
pelIeHus
npo0JjieM ¢
nomMonisio M1

ML-1.1 ITo3unmonupyet
COOCTBEHHYIO 33/1a4y B
3aJ]aHHOM 00JIacTh
3HAaHUA C TOYKU 3PCHUA
TPEHIOB COBPEMEHHOTO
HCKYCCTBCHHOI'O
UHTEJUICKTa

3Hanus: (b) 3naer 6a3zoBbie hopMynHpPOBKU 33124 B
3aJJaHHOM MTPEIMETHOM 00JIACTH, COOTHOCHT UX C
0a3oBbIMU HampaBineHusMu M, 3Haet oOmiue
aKTyaJbHbIC TEXHOJIOTHHU.

ymenusi: (I1) Ymeer ananu3upoBath U COIOCTABIATH
3a/1ayy ¢ COBPEMEHHBIMU TPEHAaMHU, BBIJICTSATh
cnenuduKy 3a/1a4u B KOHTEKCTE IMOCJICTHUX
noctuxkennit MU

HaBbIkH: (D) Brnageer aprymenTanueii Beioopa
MOCTAaHOBKHM 337auu ¢ yuéToM cutting-edge
TEXHOJIOTHH, BJIaJIeeT MHCTPYMEHTAPUEM BbISBIICHUS
MOTEHIMala UHTETPallii HOBBIX ITOJIXO/0B HA CTHIKE
JUCLHUTLINH.

ML-1.2 Onpenensier
TEH/ICHIIUM Pa3BUTHUA,
OLCHUBACT HOBU3HY U
PAaKTUYECKYIO
3HAYUMOCTb CBOUX
pELICHU C TOUKH 3pEHUS
COBPEMEHHOI0
UCKYCCTBEHHOI'O
MHTEIJIEKTa

3HaHus: (b) 3HaeT oCHOBHbIE TEHIEHIIUHN Pa3BUTHUS
WU, oueHnBaeT HOBU3HY PELIEHUS HA YPOBHE
M3BECTHBIX ITPAKTUK. 3HAET MUHYCHI TPaJAULIHOHHBIX
IIOJIXOJIOB B CPAaBHEHUU C COBPEMEHHBIMU
MPUHIIMIIAMH, 3aJ105KEHHBIMU B TeXHOJornu NN
ymenusi: (IT) OObsicHsIET NPUYMHBI TOSIBICHUS
koHuenuu oonpmmx gaHHbiX (B1), pasnuiy
onpeneneHuil. BeIBIsET pa3audyHble KATETOPUU
po6ieM 0OJbIINX JaHHBIX C IPUMEpPaMU. Y MeeT
AQHAIN3UPOBATh IMHAMUKY IOSIBJIECHUS HOBBIX
TEXHOJIOTHi1, COIIOCTaBIATh COOCTBEHHBIE PEIICHUS C
COBPEMEHHBIMH UCCIIEI0BAaHUSAMU U
WHIYCTPUAJIbHBIMU CTaHAAPTaAMH.

HaBbIKH: (D) Bnageer Mmetomomnorueit mporuosa
NEPCIIEKTUBHBIX HanpasieHui pazsutus MU, onenkn
HOBHU3HBI U 3HAYMMOCTH PELICHHUN ¢ ONIOPOH Ha state-
of-the-art myOmukarum.

ML-1.3 OuenuBaer
KOHKYPUPYIOIIHE
pelieHus u pa3paboTKH ¢
TOYKH 3PCHUS TPCHIOB
COBPEMEHHOTO
HUCKYCCTBECHHOTO
HHTEIEKTa

3Hanus: (b) 3HaKOM ¢ KOHKYpUPYIOIIUMHU
peLeHUsIMU 110 Ga30BbIM XapaKTEePUCTHKAM
(TOYHOCTB, CKOPOCTbh, TPUMEHUMOCTb ),
OPUEHTHPYSICHh Ha OOIIENPUHSATHIC TIOAXOJIBI
(Hanpumep, CpaBHEHUE PA3IUYHBIX ML-
ymenusi: (I1) Ymeer onieHrBaTh KOHKYpPEHTHBIE
pelIeHHs ¢ Y9ETOM COBPEMEHHBIX TPEHIOB
(HampuMep, UCTIONBb30BaHUE COBPEMEHHBIX
ApXUTEKTYp, NOXO0/I0B K HHTEPIPETUPYEMOCTH,
YCTOMYUBOCTH, SHEPro3((HEKTUBHOCTH),
aHATU3UPYET MPEUMYIIECTBA U OTPAaHHYCHHS.
HaBbIkHU: (D) Brnageer nncrpymenTapruem
OeHYMapKUHTa KOHKYPHPYIOIINX PEIICHNH Ha
OCHOBE aKTyaJIbHBIX METPUK U J1aTaCETOB, YUUTHIBAET
acniekTsl explainable Al, robustness, fairness,
compliance, popMynupyeT peKOMEHIAINH 110
BHIOOPY W pa3BUTHIO HAHOOJIEE IEPCIIEKTHBHBIX




4. ML-2 ML-2.1 Paznuuaer 3HaHus: (b) 3Haer ocHOBHBIE THUIIBI 33124
Criocoben OCHOBHBIE THIIBI 33J]a4  |MAIIMHHOTO 00y4yeHus (00ydeHueM ¢ yuurenem, 0e3
MPUMEHSITD MAIIMHHOTO O0YYEHHs U |yIUTelIs U ¢ moaKpenenueM). [IpumenseT Tunossle
(GyHIaMEHTAIbH |IPUMEHSET HA NPAKTUKE |IOAXOJbI K PELIEHHIO 0a30BbIX 337134 C
bl€ IPUHLUIIGI U |[IPUHLMUIILI UX PELIEHUs |MCIIOJIb30BAHUEM I'OTOBBIX HHCTPYMEHTOB U
METO/IbI oubsnorek (ScikitLearn).
MAIIHHHOTO ymenusi: (IT) Ymeer Boi6upats 1 000CHOBBIBATD
0o0y4deHus METO/IbI PEIICHHUS 3a/1a4 MAITUHHOTO 00Y4YEeHHUS C
BKJIIOUast y4ETOM XapaKTEPUCTUK JAHHBIX U OM3HEC-KOHTEKCTa,
HOITOTOBKY HACTpanuBaTh 0A30BBIC MOJICIH U MTPOBOUTH UX
JTAHHBIX OLIEHKY OLICHKY.
KauecTBa HaBbiku: (II) Bnageer 6a30BpIM HHCTpYMEHTapueM
Mozesel u pelIeHus 33a4 MAllTMHHOTO 00YYeHUs ¢ yI4ETOM
pabory ¢ XapaKTePUCTHK JaHHBIX U OM3HEC-KOHTEKCTA.
MpU3HAKAMU ML-2.2 [Ipumenser 3Hanus: (b) 3Hakom ¢ MeToaMu pa3BeOYHOTO
METO/TBI aHaJIM3a JaHHBIX, paOOTHI C TPONYLICHHBIMU
MIPEIBAPUTEIILHOMN 3HAUYEHUSIMHU U BRIOPOCAMH.
00paboOTKH JaHHBIX U ymenusi: (II) Ymeer npoBoauTh pa3Be1o4HbIil
pa6OTLI C IpU3HaKaMH aHAJIN3 TaHHbIX, pa60TaTb C IPOMYIICHHBIMHA
3HAYEHUSIMHU U BHIOPOCAMH.
naBbiku: (I) Brnageer meromamu feature
engineering: oT0opa co3aHus U MpeodpazoBaHus
MIPU3HAKOB.
ML-2.3 Pemaer 3Hanms: (b) 3HaeT OCHOBHBIE METPUKH OLIEHKH
po0OIIeMbI KauyecTBa JUIS 3374 KIACCU(PUKALUU U PErPECCHH.
HeCcOaTaHCHUPOBAHHBIX ymenusi: (I1) Ilpumensier pa3nuyHblie TUIIBI KpOCc-
JTAHHBIX U OLIEHUBAET Banuaauuu. OIieHMBaeT KaueCTBO MOJEJIEH C yIeTOM
KauecTBO MojIefieit bias-variance trade-off.
HaBbiku: (IT) Bnageetr 6a30BbIM HHCTpYMEHTapUEM
OIICHKH KavecTBa AJIs 3a/1a4 Ki1acCu(uKaluu u
perpeccuu.
5. ML-3 ML-3.1 O6ocHoBbiBacT |3Hanms: (b) 3naet 6a3oBbie Monenn MO ¢ yuutenem
Crniocoben CHocoOBI U BAPUAHTEI (Meron OnmmkalIMX cocenell, 1epeBbs MPUHATUS
MIPUMCHSITh MIPUMCHCHUS pelleHui, InHEeHHas perpeccusi, TIOTUCTUYecKas
KJIaCCHUYECKHE  |KJIACCHYECKUX METOJIOB U [PErPECCHs, METOJ| OTIOPHBIX BEKTOPOB) C
AITOPUTMBI MOJIeJIeH MallTHHHOTO MOHMMAaHUEM UX MaTeMaTUYECKOU CYITHOCTH.
MAIITUHHOTO 00yuenus B 3amadax MU, |ymenns: (IT) YMeeT 060cHOBaTH BEIOOP KOHKPETHBIX
00yueHus ¢ BKITIOUAs UX QITOPUTMOB M UX MAPaMETPOB B 3aBUCUMOCTH OT
OHMMAaHHEM UX |MaTeMaTH4YECCKOE 3a7a491 1 JaHHBIX.
MaTeMaTHYECKH |(aITOPUTMHYECKOE) HaBbiku: (D) Brnaneer Mmeronamu pa3paboTku u
X OCHOB U Hpeo6pa3OBaHHe " aJanTauuu cOOCTBEHHBIX AJIITOPUTMHUYICCKUX
obnacrei aJanTaIuio K crieruduke |PEMIEHAN HA OCHOBE KIIACCUYECKUX METOJIOB.

INPUMCHCHUA

3aJa4H.

OO0OCHOBBIBAaCT MATEMATUYCCKH CIIOJKHBIC PCLICHMHA.




ML-3.2 DddexkTuBHO 3Hanus: (b) 3HaeT mocTaHOBKM 3a/1a4 B TEpMUHAX
MMPUMCHSACT KJIACCHUYCCKUC 06yquH;1 Ha 4aCTUYHO Pa3MCUCHHBIX JAHHBIX; 3HACT

METOJIbI U MOJIEITN CTaH/IapPTHBIC AITOPUTMBI I paOOTHI C TAHHBIMH U
MalIMHHOrO 00ydYeHuss  |00yueHus MoJieel ¢ MCIOIb30BaHUEM HETIOIHOM
U1 00ecIIeueHHs pa3MeTKH. 3HaeT MOCTaHOBKH 33/1a4 B TEPMUHAX
JOCTHKUMOCTH 3a]]auu paH)KUPOBaHUS; 3HAET MPOCTEHININE METOIbI
(GYHKIIMOHATBHBIX pamxupoBanus (pointwise MoaAXo).
xapakTepucTk cucreM |ymenus: (II) YMeer npumeHaTs METOBI

%141 0aiiecoBCKOM Kinaccu(UKaIMK U aHCAMOJIEBBIX

MeT010B MO (63rTHHT, OYCTHHT, CTIKHHT MOJIEICH ),
a Tak)Ke MPOU3BOIHBIX OT HUX (CITyJaiiHbIC Jeca,
rpaJueHTHBINA OYCTUHT Ha JiepeBbsix). [Ipumenser
KJaccuueckune Metoasl MO 117151 BpeMEHHBIX PSI0B
(ARIMA, »KCIIOHEHIIMAJILHOE CTJIaKUBAHHE,
JIMHEWHAs PErpeccus ¢ Jaramu).

HaBbIku: (II) Bnageer unctpymeHTamMu olieHKU
KauecTBa MOJIEJICH paHKUPOBAHUS U CPABHEHUS
PAHKUPYIOIIUX MOJeNel Mex 1y coboit. Brnaneet
MeToJlaMu 00y4YeHus THma pairwise u listwise. 3Haer
Y IPUMEHSET HA IPAKTUKE PA3JINYHbIE APXUTEKTYPbI
PaHXUPOBAHHOTO MOUCKA (OAHO-, IBYX-, TPEX-
CTaJMIHHOE PaH)KUPOBAHUE).

ML-3.3 OuenuBaer 3HaHus: (b) 3HaeT oCHOBHbBIE METPUKHU U TIOJXObI K

pe3yIbTaTUBHOCTD CPaBHHUTEILHOMY aHAIIN3Y HECKOJIBKHX MOJIEIICH C

IPUMEHEHUS yuéToM OU3Hec-TpeOOBaHUI.

KiIaccudyeckux metono u |ymenusi: (I1) Ymeer yuntsiBaTh OCHOBHBIE

MoJiesIeii MalllMHHOTO orpannyeHus kiaccuueckoro MO u obnactu

06yqu1/I;{ B 3amauax UM |[OpUMCHCHUS. VYmMmeer pa3pa6aTI>IBaTI> PEKOMEHIanuu

Ha OCHOBE 0 UCIIOJIb30BAHUIO UITH OTKAa3y OT KJIACCHYECKHUX

COIIOCTaBJICHUYA C Moneneﬁ B ITIOJIB3Y 0oJIee CIOXKHBIX METOAOB

AHATOTaAMI (ensemble, deep learning) Ha ocHOBE 0OOCHOBaHHOTO
aHaJm3a.

HaBbIkn: (O) Bnaneer MeTogamu orieHKH
TCOPCTUICCKUX OFpaHI/I‘-IeHI/Iﬁ AJITOPUTMOB U
CIocoOeH HaxOUTh OaTaHCc MeXAY pa3InYHbIMU
noaxojamMu. Brageer MeTogamMu CHCTEMHOTO aHaAIHM3a
s pexTUBHOCTH MO/IeIIel Ha YpOBHE OM3HEC-

s dexra, 3aTpaT U puckoB. MOXKET OOBICHUTH
pe3yIbTaThl MOJIENICH 3aKa3UYHKY.

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

Hucnurnnuna oTHOCUTCS K 00s3aTenbHoN gacTu OITOIT.

JuctunnuHa sBisieTcst 00s13aTeIbHOM

Jlis  mponoiokeHust  (GOpMHpOBaHUS — 3aABJICHHBIX ~ KOMITCTEHIIMH  HEOOXOJWMBI  3HAHHS
NPE/IIECTBYIONIMX JUCIUILTNH: AHANMN3 naHHbIX (ML-2)

W3ywyaemass IUCIUIUIMHA SIBIIIETCS OCHOBOH IS TPOJOJDKCHHUS (OPMUPOBAHUS YKa3aHHBIX
KOMIETCHIIMA B CIEAYIONINX AUCHUIUIMHAX: DKOHOMHKA M KU3HEHHBIA LHKI MPOTPAMMHOIO
nponykta (SS-1), YmpaBiaenue mnporpamMMmHbIME TpoekTaMu (SS-3), OCHOBBI TE€HEpPATHBHBIX
cucteM HuckycctBeHHoro uHteiwiekta (ML-1), Bonbmme si3bikoBsie moaenu (ML-1), bonbmme
s1361KOBBIE MoJienu (ML-2), OcHoBbl MammuHHOTO 00yueHus (ML-3), OCHOBBI T€HEPATUBHBIX




cucTeM HCKyccTBeHHOro mHTeiekta (ML-3), bonbsmme si3pikoBbie Momenu (ML-3); mpakTukax:
[TpousBoacTBEHHAs MPAKTHUKA. [IpoekTHO-TEXHONIOTNYECKAs MIPAKTUKA (ML-1),
[TpousBoacTBeHHAs MPaKTHKA. [IpoekTHO-TeXHOIOTHUYECKas MpaKTHKa (ML-2),
ITpousBoacTBeHHas npakTuka. IIpoexkTHo-TexHOonornueckas npakruka (ML-3); rocyaapcTBeHHOM
uToroBoi arrectauuu B Qopme: [loaroroBka k mpoueaype 3allUThl U 3al[UTa BBITYCKHOM
KB (pUKaoOHHOW paboThl (SS-1), [ToaroroBka K Mpoleaype 3alUThl U 3aIIUTa BBITYCKHON
KBaTMpUKaMoHHONW paboTel (SS-3), [loaroroBka k mpoueaype 3aliuThl U 3alllUTa BBITYCKHOM
KkBaupuKannoHHoi padotsl (ML-1), [loaroroBka x mpoueaype 3aliuThl U 3aIIUTa BBITYCKHOM
KBaMpuKanuoHHoi padbotel (ML-2), [ToaroroBka K mpoleaype 3alluThl U 3alluTa BBITYCKHOMN

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Just popmupoBaHUS 3asBICHHBIX KOMIIETEHIIUN HCIIONB3YIOTCS METOJIO0JIOTHYECKHE TEXHOJIOTHH,
peanu3yronye JACITeIbHOCTHBIN, JIMYHOCTHO-OPUECHTHPOBAHHBIN, MPAKTHKO-OPUCHTUPOBAHHBIN
TIOJIXOJTBI.

OCHOBHBIMH CTPATETUYCCKHUMH TEXHOJIOTUSMH SIBJISIFOTCS: JUCKYCCHOHHBIC, MCCIICIOBATEIHLCKHE,
JICKIIMOHHBIC 3aHATHS, MPAKTUYCCKHEe W J1a0OpaTOpHbIC 3aHSATHS, MPOLEAYPhl CaMOOOYYCHHS,
JOCTYT 00ECTIEYMBAETCS C IOMOIIBIO JIEKTPOHHOTO Kypca M CEPBUCOB 00pa30BaTENIBHOTO IMOpTaa
nrry Ha 1ardopme Ims moodle (elearning.volgatech.net), unterpupoBanHoro ¢ ¢enaepaibHON
riatdopmotii ruc ciroc online.edu.ru OTKpBITEII 00pa3oBaTeIbHBINA TOpTaN (Mooped.net).

Ha nocTikeHHMEe KOHKPETHBIX Iejied OOYYeHHWs HaIpaBlICHbl IPUMEHSEMbIC TaKTHYCCKHUE
TeXHOJIOTUH: case-study, 3amanust, ”HGOPMAIMOHHbIE, KIIacCHYecKas JICKIH, MPoOIeMHast JISKITHS,
JIEKIHsI ¢ 0OCYXKIICHUEM HOBBIX HAay4HbBIX JIOCTHKCHUH B cepe uu Mo pe3ysIbTaraM KOH(PEPSHIIUN
U MyOnuKanuid W JAp.), CEMHHApBl C UT-MPAKTUKAMH, KOHKYPCHI, XaKaTOHBI, KEHC-4EMITMOHATHI,
MacTep-KJacchl, KOMaHIHbIE IPOCKTHBIE 3aJaHUsI U Jp.

Paznen 4. COAEP’)KAHUE JUCLUITIIMHDBI

S cemecTp

. Komunuectso | Dopmupyemsie
Bunel 1 Tembl 3aHTHIA

4acoB KOMIIETEHIIUU
TexHO0JI0IrMH NCKYCCTBEHHOT0 MHTE/IJIEKTA B KOHTEKCTe 18 ML-1, ML-2,
Pa3BHUTHUS CPEACTB BbIYUCINTEIbHOH TEXHUKH ML-3, SS-1,

SS-3
Jlexuus. Jlekuust Nel. CtaHOBIIEHHE TEXHOJIOTMIA HCKYCCTBEHHOTO 2

WHTEIJIEKTA.

B3arasig ¢ Touku 3peHust TEOPUU CUCTEM: CUCTEMbI HCKYCCTBEHHOTO
MHTEJIJIEKTA KaK CUCTEMBI ONITUMAJIbHOTO YIIPABICHUS.
CoBpemeHHast Ki1accu(UKalns CUCTEM HCKYCCTBEHHOTO
WHTEIJIEKTA.

Bb130BBI, cTOAIIME NIEPE]] OTPACIIBIO CO3/IaHUS CUCTEM
VCKYCCTBEHHOI'O MHTEIIJIEKTA.

Jlexums. Jlexus Ne2. OCHOBHBIE TEXHOJIOTUN COBPEMEHHOTO 2
UCKYCCTBEHHOI'O MHTEJIEKTA.

PerpeccroHHbIl aHAIU3.

Cuctembl QyHKIIMOHAIBHOTO MPOrPAMMHPOBAHUS.
CucTemMbl JTOTMYECKOT0 MPOrPpaMMHUPOBAHUSI.
Heiiponnsie cetu.

KOMIIEKCHBIE TOIXOJIBL.

JlaGopatopHas pabota. JIaboparopnas padota Nel. OcHOBHBIE 4
TEXHOJOTUH COBPEMEHHOT'O HCKYCCTBEHHOT'O MHTEILICKTA.




3amgaHus U CaMOCTOSATENILHON pabOThI, B TOM YHCIIC BBITOJIHCHNE
[TpopaOoTka JIeKIHii.

[ToaroroBka k 1a0OPATOPHBIM pabOTaM.

ITorck peneBaHTHBIX CTATEM 3a MOCIEIHUE MATh JET. B OAHON WU
HECKOJbKHMX 0a3zax HayuHbIX myOsmkanuid (Google Scholar;
Semantic Scholar; OpenAlex, Cyberleninka). [IpencraBnennsie
Hay4yHbIe MyOJIMKAIMHU JOJKHBI COOTBETCTBOBATH JI0KJIa/1aM Ha
KOH(EpEeHIHSIX YPOBH A* WM CTaThsIM, OIyOJIMKOBAaHHBIX B
*KypHasax 1 ypoBHs benoro cnucka Hay4HbBIX JKypHAJIOB
Munobprayku Poccun.

10

MaremaTu4ecKue OCHOBbI HelipoceTeBbIX TEXHOJIOT Uil

36

Jlexuus. Jlekuust Ne3. MickyccTBEHHBINH HEHPOH.

Heiiponnas cetsb.

IlepuenTpoHsL.

[Tpo6iiema oOyueHus: HEHPOHHBIX CETEH.

HavayipHble cBeJIeHNS 0 KIIacCU(DUKAIIMN HEUPOHHBIX CETEN.

Jlexuus. Jlekuust No4. Beenenue B o0yueHue HEMPOHHBIX CETEH.
[TepuentpoH: MeTo I KOppeKiuu ommOKu Po3enbmnara.
I'paguenTHbIEe MeTOIBI. MeTo 1 00paTHOTO PacIpOCTPAHCHHS
OIINOKH.

Tunossie ®peiiMBOPKH.

denepaTuBHOE OOYUCHHE.

JlaGopatopHas pabota. JlaboparopHas pabota Ne2. OOyueHue
NepUEnTPOHa: METO 00PaTHOTO PACIIPOCTPAHEHHUS OITHOKH:
pa300p aaropuTMa.

JlabopaTtopHast pabota. JlabopaTopnas padora Ne3. OOyueHue
MEePILENTPOHA: METOJT OOPaTHOTO PaCIPOCTPAHEHUS OITUOKU:
HCIIOJIL30BaHNE TUIOBLIX (hpeliMBOpKOB. CpaBHeHnEe (DPEHMBOPKOB.

JlaGopatopHas pabota. JIaboparopHas pabota Ned. CpaBHeHue
AJITOPUTMOB MAIIIMHHOT'O 00y4eHMS B heIepaTUBHOM O0YICHHUU

3agaHus Ui CaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBHIIOJIHEHUE
[TpopaboTka JeKIuii.

[ToaroToBka K 1ab0paTOpPHBIM padOTaM.

I/I3yquHe KEHMCOB U PCATBHBIX 3aaa4 U3 MPAKTUYCCKOI'0 OIbITa U
MOTCHUUAJIBHBIX 3ala4 UHAYCTPUAJIbHBIX ITAPTHCPOB.

HOIIPOTOBI/ITBCH K CPaBHCHUIO AJITOPUTMOB MAIlIMHHOT'O O6yquHﬂ
10 TOYHOCTH, CKOPOCTHU U IPUMCHHUMOCTHU Ha IPUMEPEC OTKPBITHIX

JAaTaccToB,

3HAKOMCTBO C KOHIENIHeH GeaepaTuBHOro 00yIEHHSL.

12

ML-1, ML-2,
ML-3, SS-1,
SS-3

Tunosbie apXUTEKTYPbI HEHPOHHBIX ceTel

32

Jlexuwms. Jlekmus NeS. KoHueniusi reHepaTUBHOTO HCKYCCTBEHHOTO
MHTEJUICKTA.

ML-1, ML-2,
ML-3, SS-1,
SS-3




Jlexums. Jlexnms Ne6. Bonbiiie s36IKOBBIE MOACIN: OCOOCHHOCTH, 2
peanu3anys.

JlaGopaTtopHast pabora. JlabopaTopHas padora Ne5. CpaBHeHue 8
TeHEPATUBHBIX MOJIEJCH /TSI CHMBOJIBHBIX U HECUMBOJIBHBIX
JIAHHBIX.

3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHUCIIE BBHITIOJTHEHUE
[IpopaboTka JIeKIUH.

[ToaroroBka k 1a60pPaTOpPHBIM paboTaM.

I/I3yq€HI/IC KEHMCOB U PCAIBbHBIX 3a4a4 U3 IMPAKTUYCCKOI'0 OIIbITa U
INOTCHIHAJIBHBIX 3a1a49 MHAYCTPHUAJIbHBIX ITAPTHECPOB. 20

DYyTYypoJIOTHsI CHCTEM HCKYCCTBEHHOT0 HHTEJLJIEKTA 22 ML-1, ML-2,
ML-3, SS-1,
SS-3

Jlexumst. Jlekuus Ne7. O030p MepCreKTUBHBIX TEXHOJIOTUI 4
UCKYCCTBEHHOT'O MHTEJICKTA.

JlaboparopHas pabdota. JlaboparopHas padora Ne6. PaGora ¢ 6
KeficaMu HHIYCTPUAILHBIX TAPTHEPOB: PEHICHUS 1 0030p
HEPCICKTUB

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
[IpopaboTka nexuuii.

HSyT-IeHI/IC KEHMCOB U PCATBHBIX 3a4a4 U3 MPAKTUYCCKOI'0 OIIbITa U

OTEHIMAIBHBIX 33]a4 MHIYCTPHAIbHBIX IAPTHEPOB. 12
Wuast koHTaKTHAst padboTa: 0
IToaroroBka K sK3aMeHy 30
IIpoBeaeHue sK3aMeHa 6

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUAIOIIUXCSI IO OCBOEHUIO
JIACLIUTUIMHBI

N3yueHne IUCHMILIMHBI pEKOMEHAYETCs HadaTh C O3HAKOMJIEHHs € pabodell mporpammoH, ee
CTPYKTYpOll W coJep)KaHHEeM pa3esioB. Y4eOHbIl Marepual CTPYKTYpUpPOBaH, HW3Yy4EHUE
JUCIUIIMHBI OCYIIECTBIISIETCS B TEMaTHUECKOM MOCIEI0BATEIbHOCTH.

3aHATUS JIEKIMOHHOIO THIA JAIOT CUCTEMAaTU3UPOBAHHBIE 3HAHUSA 110 JUCLUILIMHE,
KOHIEHTPUPYIOT BHUMaHUE Ha HanboJjee CI0KHBIX M BaKHBIX Bompocax. Bo BpeMs JEKIIMOHHBIX
3aHATUI PEKOMEHIyeTCsl BECTU KOHCIIEKTUPOBaHUE y4eOHOro MaTepuaia; oopamarb BHUIMaHUE Ha
(GOpMYIMPOBKM M KaTEropuu, pacKpbIBalOlMe CYTh NpoOJeMbl, SBICHHUS WM IPOLECCa;
3a(pUKCUPOBATH BHIBOJIBI U IPAKTUYECKHE PEKOMEHAIINH.

IlogroToBka K 3aHATHSAM  CEMHUHAPCKOIO0 THIMA BKIIOYAET O3HAKOMJIEHHME C  IIJJAHOM
1a00paTOPHOTro 3aHATUS; PAabOTy C KOHCHEKTOM JIEKIMI, BBIMOJIHEHHE JIOMAIHEro 3aJaHMus,
pabory ¢ yuyeOHOH U y4yeOHO-METOJMYECKOW JHUTEpaTypoi, HayYHBIMH H3JAAHUSMH U
AIIEKTPOHHBIMU 00pa30BaTENIbHBIMUA PECypcaMM, PEKOMEHJOBAHHBIMU pabouell mporpammoint
JUCLUTIIINHBL.

ConeprkaHue caMOCTOSITEJIbHOI  PadoThI onpeaensiercs padodyeld NporpaMMol TUCHMILIMHEI,
OOCHOYHBIMK MW MCTOAUMYCCKHMMH MaATCpHualaMu, 3aJdHUAMU MW YKa3aHUAMU [IPCIIoaaBaTCIIsl.
CamocTtosTenbHasi paboTa MOXKET OCYIIECTBISATHCS B ayJUTOPHOM M BHEAyIUTOPHOHN Qopmax.
D} PEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITENILHON pabOThl SBISIETCS AJICKTPOHHAS
UH(POPMALIMOHHO-00pa30BaTeNbHas Cpeia YHUBEPCUTETA, KOTOpast 00eCeuyuBaeT JOCTYI K



oOpa3oBaTenbHOl  mporpamme, pabodeil mporpaMMme  JUCHHUIUIMHBI, K  3JEKTPOHHBIM
OMOJIMOTEYHBIM CHCTEMaM, TPO(ECCHOHATBHBIM 0a3aM JTaHHBIX U MHPOPMAITMOHHBIM CIIPAaBOYHBIM
CHUCTEMaM.

JIOTIOTHUTENRHO COJIepIKaHUEe AWCIMILIMHBI U CaMOCTOSITeNIbHAS paboTa B paMKax JUCHIUTLIMHBI
BKJTIOYAET M3YYCHUE UCCIICIOBAHUI U pa3pabOTOK, MPEICTABICHHBIX B HAYYHBIX MyOJIMKAIIUAX Ha
KoH(pepeHmsIX ypoBHS A*/A, cTaThsiX, OMyOJIMKOBAaHHBIX B JKypHanax 1 ypoBHs benoro crmcka
HAYYHBIX )XypHai0B MuHOOpHayku Poccuu, B TOM 4HcIe:

e International Conference on Learning Representations (ICLR). Caiit: https://iclr.cc/
MexnyHapoaHas KoOH(epeHIus 10 OOy4YeHHWIO MpeacTaBiICHHsIM. VIMEeT OTKPBITHIMA
IpoIeCcC PEIICH3UPOBAaHUS U crienuaibHbie cekiuu (Workshop tracks), opuentupoBanHbie
Ha CTYJCHTOB W HMCCJICJIOBATENICH, PEICTABISIONIMX MPUKIIAIHBIC PEIICHUS H 00yJaroIue
9KCIIEPUMEHTHI ¢ UCIOJIb30BaHueM Oubanorek Python.

» International Conference on Machine Learning (ICML). Caiir: https://icml.cc/ Onna wu3
BeAyIINX KOH(pEpEeHIW 10 MamuHHOMY oOydeHuro. Brximrouaer mocTepHble U
JIeMOHCTpalMoHHbie Tpeku (demo, education), rie NPUHUMAIOTCS MPOCKTHI 10 AHAIH3Y
JIAHHBIX, BU3yAJIM3aI[MH PE3yJbTaTOB U pa3paboTKe 00yJaronux npuaoxeHui Ha Python.

« AAAIl Conference on Artificial Intelligence. Caiit: https://aaai.org/conference/
Kondepenuus Accouuanuy MO Ppa3BUTHIO HMCKYCCTBEHHOro wuHTe/uiekTa. CoaepKuT
cnienuanbHyro nporpammy Student Abstract and Poster Program, opueHTHpOBaHHYKO Ha
CTYZICHYCCKHE U Ha4aJbHbBIC CCIICIOBATEIBCKHE PA0OTHI TI0 HCKYCCTBEHHOMY MHTEILICKTY,
BKJIFOUas pa3paboTKy aJrOpuTMOB U cucTeM Ha Python.

e International Joint Conference on Artificial Intelligence (IJCAI).  Caiit:
https://www.ijcai.org/ MexaynapoaHas o0beTuHEHHAS KOH(DEPEHIIUS 110 UCKYCCTBEHHOMY
unretekty. Mmeer cekrmmio Al Education Track, rme paccMmaTpuBaroTCs ITPOCKTHI,
HalpaBjCHHBIE Ha pa3BUTHE MeToJ0B oOyuenus MW wu ucmoms3oBanue Python B
00pa30BaTENbHBIX HETIX.

— peneH3upyeMblii )kypHan «MCKyCCTBEHHBIM MHTEUIEKT U MpUHATHE pemeHui» (benblii cnucok,
K1). IIyOnukyer opuruHajgbHble Hay4yHbIE CTaTbU U 0030pbl MO HIMPOKOMY KpPYTy MHpoOJjeM B
00JaCTH HCKYCCTBEHHOI'O HWHTEJIEKTa M MHTEUIEKTYaJbHbIX CHUCTEM, aHaliu3a WM HPUHATHS
pelmeHui, CUCTEM NOAJIEPKKU TPUHATUS PEUICHUH, UX TPAKTHYECKOr0 IIPUMEHEHHS.

— MEXJIYHapOJIHbIN, MEXIUCIUILIMHAPHBIN peleH3upyeMblil sxypHan «Popcaiit» (bensiii crincox
K1), nyOnukyeT opuruHajibHbIE Hay4dHbIE CTaTbU C pe3yibTaTaMH NEPeJOBBIX TEOPETHUECKUX U
NPUKIAJHBIX MCCIEOBAaHUN B KIIOYEBBIX OONACTAX CTPATETMUYECKOro IUIAHWPOBAHUS, HAy4YHO-
TEXHUYECKOH U WHHOBAIIMOHHOM TOJUTHKH, WHGOPMUPYIOUIMN dYHUTaTede O BO3MOMXHBIX
aNbTEPHATUBHBIX CLIEHAPHUAX OYIyIIEro AJisi CBOEBPEMEHHOTO MPUHATUS IPABUIBHBIX PEIICHUH.

— peuensupyemsbiii xxypHan «IIporpammupoBanne» (bensrit cnimcok, K1).. Ilyonmkyer cratbu mo
BceM TMpoOjieMaM, CBS3aHHBIM C TEOPETHUYECKHMM | TMPAKTHUYECKHUM TPOrPAMMHPOBAHHUEM:
ONEPALlMOHHBIE CHUCTEMBI, TEXHOJOTHMH IPOTPAMMHUPOBAHUS, S3BIKK [POrPAMMUPOBAHUSA U
KOMIWISITOPBI, MapajuielbHOe MpOrpaMMHUpPOBaHUE, BepUUKALUS M TECTHPOBAHHE MPOrpaMM,
MaluHHas rpaduka, KOMIbIOTEpHAs anredpa u T.11.

e —MexAyHapomHbI >xypHan “Pattern Recognition and Image Analysis. Advances in
Mathematical Theory and Applications” (benbrit cniicok, K2). [lyonukyer opuruHaibHbIe
paboThl B 00JacTH paclo3HaBaHUsA O0Opa30B, aHalW3a, IOHWMaHUS U O00pabOTKH
u300pakeHMid, a TaKKe B CMEKHBIX OOJIACTSIX TEOPETUYECKOM M MPHUKIATHON
UH(POPMATUKH.

e —penensupyeMbiii xypHan «T-Comm — TenekommyHukanmuu u Tpancmopt» (bembrit
criucok, K2). IlyGnukyeT AOCTHXKEHUS W TPOOJEMBbI POCCHHCKUX WH()OKOMMYHHUKAIIHI;



HWHTCJUICKTYAJIIBHBIX TPAHCIIOPTHBIX CUCTCM.

I/I3yquI/Ie JUCHUITIIMHBI BKIIFOYACT BBIIIOJITHCHHC na6opaToprlx pa60T.

HepI/IOI[I/I‘-IHOCTb IMpOBCACHUA, (1)0pr1 TCKYHWICTO KOHTPOJIAA YCIICBACMOCTHU, CUCTCMaAa OLCHUBAHUSA
X04a OCBOCHHA NUCHUILIMH IIPCACTABJICHLI B pa6oqe1“4 [mporpamme.

q)OpMOI;'I HpOMeH(YTOqHOﬁ aTTeCTanuu 110 AUCLHHUIIIINHC ABJISACTCA OK3aMCH.

CnucoK pexoMeHAyeMOil Y4eOHO-MeTOAHYECKOH JIMTepaTypbl, CTAHAAPTOB U Pa3JIHYHBIX
3J1eKTPOHHBIX PECYPCOB:

1.
2.

10.

11.

12.

13.

14.

15.
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Cepn JIx. Pazym, mo3r u mporpammser //Xodmranrep . , Hennert/l. «I'ma3 pasyma:
daHTa3uu ¥ pa3MBIIIICHHUS O CAMOCO3HAHUH | 0 jayiey».- Camapa:baxpax-M, 2003

Harens T. KakoBo 310 ObITH nerydeir Mmbimbio?//Xodmranrep . , Hennert/l. «['ma3
pazyma: @aHTa3uM W Pa3MBIIUICHHS O CAMOCO3HAaHMM W O ayme». - Camapa:baxpax-
M,2003

Xaitnerrep M. Bonpoc o texuuke // Bpems u Obitue. - CI16: Hayka, 2007
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http://publication.pravo.gov.ru/Document/View/0001202107290008
http://kremlin.ru/acts/bank/50326
https://www.rst.gov.ru/portal/gost/home/standarts/aistandarts
https://a-ai.ru/#methodology-proffession-model
https://github.com/aimclub/ai-competency-model
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Chalmers D.J. The Singularity A Philosophical Analysis // Journal of Consciousness
Studies — 2010. — Vol. 17, Ne 9-10.

Flodiri L., SandersvJ.W. On the Morality of Artificial Agents // Minds and Machines. —
2004 —Vol. 14

Long R. et. all Taking Al Welfare Seriously // https://arxiv.org/pdf/2411.00986 (
https://doi.org/10.48550/arXiv.2411.00986)

"Konexc stuku B chepe U PD https://ethics.a-ai.ru/

I[CKJ'IapaL[I/I}I 00 OTBETCTBEHHOM pa3pa60T1<e U HCIIOJIb30BAHHMU CCPBHUCOB Ha OCHOBC
IEeHEPaTUBHOTO HCKYCCTBEHHOTO HMHTEJUICKTa reHeparuBHom MU https://ethics.a-
ai.ru/genai- declaration

Al Risk Repositoryhttps://airisk.mit.edu/ (MIT)

Al Risk Management Framework https://www.nist.gov/itl/ai-risk-management-framework
Evaluating social and ethical risks from generative Al
https://deepmind.google/discover/blog/evaluating-social-and-ethical-risks-from-generative-
ai/

Davenport T., Mittal N. All-in On Al: How Smart Companies Win Big with Artificial
Intelligence. Boston: Harvard Business Review Press, 2023

Agrawal A., Gans J., Goldfarb A. Prediction Machines: The Simple Economics of Artificial
Intelligence. Boston: Harvard Business Review Press, 2018

Bock, T. and von der Oelsnitz, D. (2025), "Leadership-competences in the era of artificial
intelligence — a structured review", Strategy & Leadership, Vol. 53 No. 3, pp. 235-255.
POMaHCHKO, M. A. .HI/II[epCTBO B THOKHX KOMaHAaX HWHHOBAIMOHHBIX IIPOCKTOB
npeanpustust / M. A. Pomanenko // JlugepctBo u menemkment. — 2024. — T. 11, Ne 4, — C.
1569-1582.

I/ICKYCCTBeHHBIfI HUHTCIIJICKT. KOHIICHIII/II/I N TCPMHHOJIOIUsA MCKYCCTBCHHOI'O HMHTCIIJIICKTA
I'OCT P71476-2024 (MCO-M3K 22989-2022)

Annotated History of Modern Al and Deep Learning https://arxiv.org/abs/2212.11279
Gartner Research Hype Cycle for Artificial Intelligence

HNupopmannonnsie TexHonoruu. bonpime nannesie. O630p u cnoBaps 'OCT P UCO/MOBK
20546-2021

HH(i)OpMaI_II/IOHHBIe TexHoJIoruu. bospinme JaHHBIC. Texuuueckoe 3a1aHHuC. Tpe6OBaHI/I}I K
conepskanuto u opopmienuro 'OCT P59925-2021

HckyccTBeHHbI HHTEUIEKT. bonbiiue gaHHble. OyHKIUMOHAIbHBIE TpeOOBAHUS K
npoucxoxaenunto ganaeix [THCT847-2023

HckyccTBeHHbI uHTEIEKT. bonpimme nanHele. O630p U TpeOOBaHUSA NO 00ECHEUEHHIO
coxpanHocTH nanubeix [THCT848-2023

OO0yuenwne Ha OOBIIIHX JTAHHBIX https://neerc.ifmo.ru/wiki/index.php?title
=0O0ydeHne _Ha_OOJIbIINUX JIAHHBIX

About MLCommons Benchmarkshttps://mlcommons.org/benchmarks/

The Al community building the future https://huggingface.co/

A reproducible and transparent framework for evaluating foundation modelst
https://crfm.stanford.edu/helm/

AxTyanbHble TpeHIbI phiHKa Bakancuii (https://kinzhal.media/trends-2025/).

6. MATEPUAJIBHO-TEXHUYECKOE 141 YYEBHO-METOJIMYECKOE

OBECIIEYEHUME AMCHUITJIMHBI


https://doi.org/10.48550/arXiv.2411.00986
https://www.nist.gov/itl/ai-risk-management-framework
https://deepmind.google/discover/blog/evaluating-social-and-ethical-risks-from-generative-ai/
https://deepmind.google/discover/blog/evaluating-social-and-ethical-risks-from-generative-ai/
https://neerc.ifmo.ru/wiki/index.php?title=%D0%9E%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BD%D0%B0_%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D1%85_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://neerc.ifmo.ru/wiki/index.php?title=%D0%9E%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BD%D0%B0_%D0%B1%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D1%85_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://mlcommons.org/benchmarks/
https://huggingface.co/
https://kinzhal.media/trends-2025/

6.1. YueOHO-MeTOMUECKOE 0OECIIEUEHNE

KomnuectBo
AK3EMIUISIPOB MEYATHBIX

NeNe Cnucok ucnoap3yeMoin JIUTepaTyphbl H3NAHHH, NMCIOLIMXCA B
n/m OuOJIHNOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetn MIHTEpHET
YYEBHBIE, YYHEBHO-METO/IMYECKHWE U HAYUYHBIE U3JIAHUA
1. [Kpeseuxui, Anexkcanap Buagumuposuy. OcHoBBI

TEXHOJIOTMI HMCKYCCTBEHHOIO MHTEJUIEKTa [DJIEKTPOHHBIN
pecypc] : yuebHoe mocobue / A. B. Kpepeukuii, 0. A.
Hmaros, H. U. Poxennosa ; mox oOmel penakmueit A. B.
Kpesenkoro; MuHucTepcTBO HayKH M BBICHIETO 0Opa3oBaHUs
Poccuiickoit  ®denepanu, OI'BOY BO  "lloBomkckuii
rOCYIapCTBEHHbII TeXHONOrnyecknii yuusepcuter". Mormkap-
Oma: III'TY, 2023. - 272 ¢. ISBN 978-5-8158-2358-7.

https://portal.volgatech.net/bo

oks/Krevetskiy_Osnovy_tekh

nologii_iskusstvennogo_intel
lekta_2023.pdf

Cupnopkuna, Upuna I'ennanpeBHa. CrucTeMbl HCKYCCTBEHHOTO
uHtesiekta [Tekcr] [yue6. mocobOue s BY30B IO
Hanpasienuto 230100 "MudopmaTrka n BerYuCa. TeXHUKA"| /
N. T'. Cunopxuna. M.: Kuopyc, 2011. - 245 c¢. ISBN 978-5-
406-00449-4. Dx3emmapsl: Bcero 88.

88

AnekceeBa, HMpuna IOpbseBHa. ®Punocopckue npodIemMbl
nHpopmaruku [Tekcr] : yuyeOHO-MeTOAMUECKOE Tocodue / U.
1O. Anekceesa, I'. M. IlypeiabiueBa, U. I'. Cunopkuna; M-Bo
oOpazoBanust u Hayku P®, ®I'BOY BIIO "IloBomxk. roc.
texnon. yu-1". Momkap-Oma: III'TY, 2014. - 118 c. ISBN
978-5-8158-1388-5. Dx3eMmusapsl: Bcero 58.

58 /
https://portal.volgatech.net/bo
oks/Alexeeva_filosofskie pro

blemi_informatiki_2014.pdf

Octpoyx, A. B. HHremnekrtyanbHble HH(POPMALUOHHbIE
CUCTEMBI U TEXHOJIOTUU [DneKTpoHHBIN pecypc] / OcTpoyx A.
B., Huxonaes A. b. 3-e u3n., crep. Cankr-IlerepOypr: Jlans,
2023. - 308 c. ISBN 978--5-507-48511-6.

https://e.lanbook.com/book/3
54536

Octpoyx, A. B. CucreMbl HCKYCCTBEHHOIO WHTEJUIEKTA
[DnexTpoHHBIN  pecypc] moHorpadus / Octpoyx A.
B.,CypxoBa H. E.; CypkxoBa H. E. 4-e u3n., crep. CaHkr-
[etepOypr: Jlanb, 2024. - 228 c. ISBN 978-5-507-47478-3.

https://e.lanbook.com/book/3
79988

Pomanos, II. C. Cucrembl HMCKYCCTBEHHOIO HWHTEJUIEKTA.
MoaenupoBanne HeWpoHHBIX ceteid B cucreme MATLAB.
JIaGopaTopHbIif MPakTHUKYM [DIEKTPOHHBIN pecypc] : yueOHoe
nocobue s By30B / PomanmoB II. C.,PomanoBa U. II;
PomanoBa U. II. 4-e u3n., crep. Cankr-IlerepOypr: Jlans,
2024. - 140 c. ISBN 978-5-507-47377-9.

https://e.lanbook.com/book/3
64964

OJIEKTPOHHBIE OFPA30OBATEJIGHBIE PE

CYPCEI

Hayunas snektponnas 6ubmmoreka eLIBRARY.RU

http://elibrary.ru

Hayunas snekrponnas 6ubnuorexa «KubepieHnHKa»

http://cyberleninka.ru

6.2. MarepuanbHO-TeXHUYECKas 6a3a 1 mporpaMMHoOe oOecrieueHue




NoNe
n/n

Aynutopuu s IpoBe-
JeHUs] y4eOHBIX 3aHSITHIA,
CaMOCTOSITEeNIbHOI pabo-
ThI ¥ IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu

[TepevyeHb OCHOBHOTO 000PYAOBaHUS

[Iporpammuoe
obecrnieueHue

425 (I11)

KommtekT yuebHoit mebemnu (1)

Windows
CnpaBoyHas
cHucTrema

Microsoft
Enterprise,
ImpaBoBast
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
JJIA pemeHI/m OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4

427 (1)

MoOunpHBI ~ TenepoH  Samsung
Galaxy A7 (2), MoOunbHbIN TenedoH
Samsung Galaxy S9+ (2), HoyrOyk
Apple MacBook Prol3 with Retina
display and Touch Bar Mid2017 (1),
[Tnanmer Apple iPad 2018 (1),
[IpoexTop myneprumenuiinbiii Hitachi
CP- RX94 (1), Cmaprdpon APPLE
iPhone 8 Plus 64 Gb,MQ8L2RU/A,
cepslii (1), Cmaprdpon APPLE iPhone
X 64 Gb,MQAD2RU/A,
cepeOpuUCTHIii (1), [nem
BuptTyainbHoi peanbHoctd HTC Vive
(2), Kommnekt yuebHoit mebemnu (1)

Microsoft Windows
Enterprise, CrnpaBouHas
IpaBoOBas CUCTCMa
"KoHCynpTaHT [Tnroc",
Microsoft Office
Standard, Arent Dr.Web,
Komriekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommnekt 10
AJIL peIICHUsT OCHOBHBIX
I10JIB30BATCJIbCKUX 3a1a4

521 ()

Kommiekt yue6HOM Mebenn (1)

Microsoft Windows
Enterprise, CmnpaBouHas
IpaBOBas CUCTEMA
"KoHcynbTaHT [Tmroc”,
Microsoft Office
Standard, Arent Dr.Web,
Kommiekt T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Komruiexr 1O
1 p€IICHUS OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4

522 ()

Amnanmuzarop crektpa NS-30A (1),

Microsoft Windows




Antenna M102 B xomm. ¢ kabenem
BY TNCm-SMAm (1), biaok nutanus
nabopat. HY 3003 D-3 (1), Buemnuii
HDD WD 2TB 3.0, 3.5"USB (1),
Buemnuii  Hakonutens 1 Seagate
Original USB 3.0 4 Tb (1), Bueurnwmii
HaKOIUTEIb daemka USB
TRANSCEND Jetflash 780 64 Gb (1),
['uraGuTHbII YIPaBJIIEMbIil
kommytarop Ha 16 moproB (1),
Wsmepurens CN  -801 HP (1),
Konaummonep AEG ACS-09HR (1),
MHoro(}yHKITHOHAIbHBIT

WU3MEPUTEIIBHBIN npudop (1),
Mounutop 20 "Beng FP 202W (2),
Mounutop LCD Samsung 17" SM
713N (1), M®Y Canon i-SENSYS
MF 4018 (1), M®Y 1 Jlasepnsblit
Canon i-Sensys MF226 (1), Habop
BY nepexomunkos (1), Hoyroyk Dell
Latitude E6520 Intel Core 15
Processor 2520M 15,6" (2), HoytOyk
TOSHIBA Satellite L655-1H2-RU
(1), Hasnpnas cranuus AOYUE 968
(1), TIlepexmrouatenr ZX80-DR230
(1), IlepconanbHblii KoMmmbrOTED 3
Atlant A2X4/4G(3)/512Mb/monuTOp
IIyama 2209/3Y (1), IIK RAMEC

GALE LCD LG 23"/Intel i5
4590/MSlI B85M-
E45/2x4DDR3/GT740

2Gb/500Gb/knaB (28),

[Tpeobpasosarens SP-200-24-AC-DC
B KOkyxe 199x99x50mm (1), ITpuemo-
nepeaaomas IPOTrpaMMHO-
KOHHUryprpyemasi paanoruiatpopma
G32 (1), IIpunarep Canon LBP 2900
na3epHblii ¢ kabenem (1), IIpoexTtop
mynsTuMeanitabiii Hitachi CP-EX250
(1), IlpoexkTtop MyIbTUMEIUNUHBIN
Hitachi CP-EX251N (1), Cucrt. 610k
Pen D 945 3.4 DDR 2 1024*2/FDD
3.5/250 Gb/DVD-
RW/kn+mbIb+koBprK (1),
Cucrem.6moxk CPU Intel Core i7-
6700/ASRod Z-170/32Gb/GTX
1070/200Gb/Wi-Fi +KJ1aB, (1),
Cranok cBepmwibHbll 350 BT (1),
YHuBepcanbHas npuémMo-nepeaaromas
mwiargopmMa AN NPOEKTHPOBAHUS
CBY-cucrem KOMILL.ME (1),
Yeumurens LZY-22 (1), Yeunurens

Enterprise, CnpaBouHas
IpaBOBas CUCTCMaA
"KoncynbTaHT [Tmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommekr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio

Enterprise, Kommutext 110
JUISL PELICHUS OCHOBHBIX
HOJIb30BATEIbCKUX 3aa4




ZHL-3A-S (1), Kommuekr ydeOHOI
mebenu (1)

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUMIUIMHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHANKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANPaBJIEeHbI HA!

- YCBOCHHE TEOPETHYECKOT0 MaTepuasia (00beM 3HAHUH, IITyOMHA YCBOEHHUS), MIPEAYCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHE Wu3JlaraTb MaTepuan (Y4eTKOCTb, IPAMOTHOCTh M3JI0KEHUS MaTepuaia, TOUYHOCTh HU
MOJIHOTA BOCIIPOU3BEICHUS y4eOHOTO MaTepuana);

- YMEHHUE IPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUHU MPAKTUYSCKUX 3aJaHUH.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIIUH
IToporosslii OOyuaromuiics HMMeeT 3HAaHUS OCHOBHOIO Marepuana,| yJaoBieT-
YPOBEHB IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3Jjlararb, HO MOJKET| BOPHUTEIBHO

A0IYCKAaTb HCTOYHOCTH B N3JI0KCHHUU marcpualjia,
HCIOCTATOYHO IIPpaBUJILHBLIC (1)OpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJIHCHUH IMTPAKTUYCCKUX 3aﬂaHHﬁ.

[IponBunyteiii  |OOyuaroniuiicss TBEpIO 3HaeT MPOrPaMMHBIM MaTepuai,| XOpOIlo

YpOBEHb u3JlaraeT ero IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOUHOCTEN B OTBETE Ha BOIPOC, MPABUIIBHO
MPUMEHSAET TEOPETUYECKUE TOJOKEHUS] TIPH  PEIICHUU
MPAKTUYECKUX BOIMPOCOB M 3ajad, BIafeeT HEOOXOIUMBIMU
HaBBIKaMU M MIPUEMaMH UX BBITOTHCHHUS

Bricokuit ypoBenp [OOyuatomuiicss rimyOOKO M TNPOYHO YCBOWJ MPOrPaMMHBIM|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro W3Jjaraer,
JlaeT ucUepIbIBalOIIe OTBETHI HA IOCTaBIEHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTUKOW, NMPU ITOM
oOyyaroluiicss He  3aTpyAHAeTcs C  OTBETOM  IIpH
BUION3MEHEHUN  3a7aHus, CBOOOJHO  CHpaBisieTcs C
3aJjauaMH, BOINPOCAMH U JPYTUMH BHJaMHU HPUMEHEHUs
3HaHW#, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpadudecKoi
JUTEPaTypoi, MNEPUOJUYECKUMH H3IAHUSAMH, TPABHIBHO
O0OOCHOBBIBAET TPUHATHIC pPEIICHHs, CBOOOJHO BIIAJEET
pPa3sHOCTOPOHHUMH  HaBbIKAMM, IpPUEMaMH  BBIIOJHEHUS
MPaKTUYECKUX padoT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIEBAEMOCTH OOECIeYMBAET OLEHHBAHHWE XOJa OCBOCHHUS JUCHUIUIMHBI
(MOAyJIsl) U IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTUH PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOpsAAoK cOCTaBiI€HHS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS] MPOLEAYpPhl OLIEHMBAHHS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HalpaBJICHHBIX HAa OCBOCHHME 3HAHWH, YMEHHWH, HAaBBIKOB M/ WJIM ONbITa JEATEIBHOCTH, IO

HaKOMMHUTEILHON cHUCTeMe B Oayuiax ycTaHaBIMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO {II'TY»

7.2. IlpoMexxyTouHast aTTECTaIUs 00yJaONUXCs



[TpomexyTouHasi aTrecTanus oOy4yarolMXcs HamnpaBiieHa Ha OLEHHWBAaHUE PE3yJbTaTOB OOYUYEHHS
M0 TUCIUIUIMHE (MOYJIIO) ¥ IPOBOTUTCS C UCIIOJIb30BaHUEM (DOH/IOB OIICHOYHBIX CPEJICTB.

[IpuMmepsl THUIOBBIX KOHTPOJIBHBIX 3aJaHuid W3 0a3bl (OHIA OICHOYHBIX CPEJACTB IO
00pa3oBaTeNbHOI MporpamMmme.

1. Yto o3nauyaer Tepmun «®DenepaTuBHOEe O0O0y4YeHHEe» B KOHTEKCTe MAIIMHHOrO O0y4YeHHs?
a) obyuenue mooenu Ha eOUHOM YeHMPalIUu308aHHOM cepepe C UCNONIb308AHUEM DONLUIUX OAHHBIX,

0) 0byyeHUe MOOenU Ha PacnpedeNeHHbIX YCMPOUCMEax € JOKAIbHOU 00pabomKoOU OaHHbIX Ol COXPAHEHUS
KOHUOeHYUaIbHOCMU,

8) 0OyueHue Mooenu ¢ UCHOIb308AHUEM MOAbKO CUHMEMUYeCKUX OAHHbIX,
2) obyuenue mooenu c npumeHeHuem OuPpy3uoHHvIX Mooeneti 01 ceHepayuy OAHHbIX

2. Kak Ha3pIBaeTcsi MeTOJ ONTHMM3AalUM, UCNOJIb3YyeMbIH 1Js1 MUHUMH3AUMH (YHKOMH NOTepb B
HellpOHHBIX CeTHAX IyTeM 00HOBJICHHSI BECOB HA OCHOBe rpajgueHTa’?

a) K-Means;

0) epaduenmHulil CRYCK;
6) O-Learning;

2) SHAP

3. Kakoii TepMHH onuchbIBaeT Mpouecc 100aBJaeHHs IIYMAa WJIM W3MeHeHHs] JaHHbIX 1JIs1 TOBbIIICHUSsI
YCTOMYHUBOCTH MOJEJIH MAIIUHHOIO 00y4yeHus?

a) ayemenmayus OAHHLIX,

6) neperoc 3HaHutl;

8) 0OBLACHUMOCMb MOOEU,

2) oughghepenyuanvras npusamuocmo

4. Y10 Takoe SHAP B KOHTEKCTe MALIUHHOT0 00y4eHusi?

a) aneopumm Kiacmepuzayuu OAHHbIX,

0) Memoo 06BACHUMOCU, OCHOBANHDIL HA MeOpUU uep, 0Ji1 UHMEPNPEemayuu 6K1a0d nPpU3HaKos;
8) (petimeopk 01 pa3pabomKuy HelUpOHHbIX cemell,

2) anzopumm obyueHus ¢ NOOKpenieHuem

5. Kakoii Tun HelipoHHO# ceTH UCMOJb3YeTCsl 1JIs1 00Pa00TKHU MOCJIe10BATEIbLHBIX JAHHBIX, TAKHX KaK
BpeMeHHbIe PSAAbI MU TEKCT?

a) ceepmounas Helpounas cemov (CNN),;

0) pexyppenmuas netiponnas cems (RNN);

8) NOJIHOCBA3HASL HEUPOHHASL CEMb,

2) eenepamusHo-cocmsazamenvuas cemov (GAN)

6. Uro Takoe '"mepenoc 3HaHuil" (transfer learning) B KoHTekcTe 0OJMBIIMX SI3BIKOBBIX MoOJeJeil
(LLmy?

a) cenepayusl Ho8oblx OAHHBIX HA OCHOBE cyujecmeayrouux,

0) ucnonvzosanue npeodsaApUMenbHO 00YUeHHOU MoOeau Ol peuleHUuss HOBOU 3a0ayit ¢ MUHUMATbHOU



0000yuKOlL,
8) 0OyueHue MOOenU Ha CURMEMUYeCKUX OAHHbIX,
2) agmomamuieckoe 60CCMAHOBIeHUe MOOelU nocie coos

7. Kak Ha3piBaeTcs ajJroputM o0y4yeHHs C MOJAKpeNJieHHeM, B KOTOPOM areHT OOHOBJISIET TAGJIMIy
IeHHOCTell AeificTBUI HA OCHOBe Harpan?

a) 1o2ucmuyecKkas pespeccus;

6) O-Learning;

8) cyuaiinblli ec,

2) K-Means

8. Uro Takoe "y3kuii 1" (Narrow Al)?

a) cucmema, CnOCOOHAA peulams WUPOKULL CNEKMp 3a0at, 8KII0UASA PACCYHCOeHUE U A0anmayuio;

0) cucmema, npeOHA3HAYeHHAsT OAs BbINOJHEHUs KOHKDEemHOU 3a0auu, Hanpumep, Kilaccuurayuu
usobpagicenull;

8) cucmema, UCHONL3VIOUASE MOILKO 2EHEPAMUBHBIE MOOEIU OISl CO30AHUSL OAHHBIX,
2) cucmema, cnocobras «k lifelong learning 6e3 0oobyuenus

9. Kak Ha3bIBaeTCsi apXMTEKTYPa HelPOHHOM ceTH, HCI0JIb3yeMasi B COBPEMEHHBIX 4aT-00Tax, TAKUX
kak BERT, nJist 00padoTkm ecTeCTBEHHOI0 A3bIKA?

@) NOTIHOCBSI3HASL CEMb,

6) mparcgopmep,

8) eenepamueno-cocmszamenvhas cems (GAN);
2) ceepmoynas Heupounas cemsv (CNN)

10. Yto Takoe lifelong learning B  KOHTeKcTe  HMCKYCCTBEHHOI0  HMHTeJsleKTa?
a) obyuenue Mooenu Ha 0OHOM Habope OanHbIX 6e3 0OHOBIeHUS,

0) cnocobHOCMb MOOeNU HENPEPLIBHO 0OYHAMbCS HOBbIM 3A0AYUAM, COXPAHISL 3HAHUSL O NPEObLOYUIUX,
8) eeHepayus CURMEMU4ecKUxX OAHHbIX 0I5l 00YYEHUsE MOOeU;

2) onmumuzayus mooenu 0ist pabomvl HA ANNAPAMHBIX YCKOPUTHEIISX

[Tepeuenb BOPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUYHON aTTECTALINU

1. OCHOBHBIE 3Talbl Pa3BUTHS HCKYCCTBEHHOI'O MHTEIUIEKTa W WX BJIHMSHUE HA COBPEMEHHBIC
TEXHOJIOTHH.

2. ApXUTEKTypa U IPUHIHMITEI Pa0OTHl HEHPOHHBIX CETEH, BKIIIOYas CBEPTOUYHbIE U TpaHC(opMepHbIE
MO/IEIIH.

3. MeTobl ONTUMH3AIMY B MAIIMHHOM OOYyYeHHH: TpalueHTHBIN ciryck, Adam, RMSprop.

4 [Ipumenenue OoMbIIMX A3bIKOBBIX Moneek (LLM) B 3amayax 00pabOTKH €CTECTBEHHOTO S3BIKA.
5. AyrMeHTanys JaHHBIX: METOABI M UX POJIb B MOBBIILICHUH MPOU3BOAUTENILHOCTH Moeneii MU.

6 Ob6ecnieuenne Oe3omacHoctn MMU-cuctem: 3ammra ot adversarial atak W COXpaHEHHUE



KOH(UICHIINATBHOCTH.

7. [Mpunnuner pabotsl reHepatuBHBIX Mogeneil (GAN, VAE, muddysuonneie mMomenu) u ux
NpUMEHEHHE.

8. Cpasnenue ¢peiimBopkoB TensorFlow u PyTorch miis 3agay ManmmmHHOTO 00y4YCHMSL.

9. DenepaTuBHOE 00YUECHHUE: IPUHLUIIBL, IPEUMYIIECTBA U OTPaHUYCHHUS.

10. Ponp 0a3 3nanuii B cuctemax M u meTonb! ux co3naHus.

11. [TpumeHeHne KOMIBIOTEPHOTO 3PEHUS B 3a[jauaX KOHTPOJIS KauecTBa.

12. O06paboTKa ecTeCTBEHHOTO SA3bIKa ISl aBTOMATH3AIIH JOKYMEHTO000pOoTa.

13. Mertonp! aHanM3a 0OJIBIINX JAHHBIX B 3a/1a4ax [IPEIUKTUBHON aHAJIUTUKY.

14. CpaBHEHHE aJTOPUTMOB MAIIMHHOTO OOY4YeHHS (JIOTUCTHYECKas PErpeccus, CIydalHBIA Jiec,
SVM).

15. Tpenab MyTbTUMOJANILHBIX MOJIENEH U MX MPHUMEHEHHE B peallbHBIX 3a7a4ax.

16. [MpuHIHITEL paboTH anropuT™MOB RL 1 MX MCHONB30BaHKE B areHTHBIX CUCTEMAaX.

17. O6bsacaumocts MU: metoabl (SHAP, LIME) u ux 3naueHue ajis TOBEpHs K MOJCIISIM.

18. Wurerpauus NM-cucteM B U30MpOBAHHBIE KOPIIOPATHUBHBIE CPEIBI.

19. UYar-60Ts1 Ha ocHOBe LLM: apxuTeKTypa u pruMeHEHHE.

20. MeTo/1bI OIICHKH KaueCcTBa U300paKCHHH C MCIIOJIb30BAHUEM MOJIEIICH MAllTMHHOTO O0yUYCHMSI.



