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Pabouas nporpamma nucuummivHbl «CHCTEMbl HCKYCCTBEHHOT0 HHTEJJIEKTA
cocraBiieHa B cOOTBeTCTBUM ¢ TpeboBaHusMu PI'OC BO no HanpaBiaeHHIO HOATOTOBKU
09.03.02 «MHpopMalMOHHBIE CHUCTEMbl M TEXHOJOTMH», YTBEPKACHHOTO MPHKA30M
MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot « 19 » ceHTAOps
2017 r. Ne 926(pen.8.02.2021).

[IporpamMmmy cocTaBuiIu:
K.nenar.nayk, crapmuii npenojasarenb kadeapsl «H(popMalMOHHbBIE CHCTEMBI U
texHosiorum» Papruena 3.C.

[Iporpamma omoOpena Ha 3acemanuu Kadeapbl «MHPopMallMOHHBIE CHUCTEMBI U
TEXHOJIOTUI»

ITpotokos Ne6 ot «03» mapra 2025 rona
[Iporpamma o100peHa YueOHO-METOJUYECKUM COBETOM  (PU3MKO-MATEMATHYECKOTO
bakynbTeTa

[IpoTokon Ne7 ot «13» mapra 2025 ropa



1. Ilean ocBOEHMSI AUCHUILINHDBI

HCJ'IBIO N3YUCHUA TUCHUIIIIMHBI «CucreMsl HCKYCCTBCHHOI'O MHTCJUICKTA» ABJIACTCA (bOpMI/IpOBaHI/IC
KOMIIETCHIMH B 00JIACTH IPUMEHECHUS HHTEIUICKTYaIbHBIX HH()OPMAIIMOHHBIX CUCTEM ISl PELICHHS
npodecCHOHaIBHBIX 3a/1a4.
3a/1a4u TUCHUILUIAHBL:

— O3HAaKOMUTb C COBPCMCHHBLIMU obacTsIMu HUCCJICAOBAHUA IO HCKYCCTBCHHOMY HWHTCIUICKTY U
cepamu IPUI0KEHHS IKCIIEPTHBIX CHCTEM;
— IHO3HAKOMHUTHL C KOHUCHIHAMH, COCTABJIAIOIIMMH OCHOBY COBPCMCHHBIX CHCTCM HCKYCCTBCHHOI'O

WHTEJIJICKTA;

— H3JI0KUTb TCXHUYCCKHC IMOCTAHOBKM OCHOBHBIX 3aJa4, pClIacMbIX CHCTEMAMH HCKYCCTBCHHOI'O

WHTEJIJICKTA;

- IIO3HAKOMUTH C

0COOEHHOCTSIMU

MMPaKTUYCCKOIro

HCIIO0JIB30BaHUA

WH(OPMAIMOHHBIX CUCTEM B 00J1acTH MH(POPMAIMOHHOM 0€30MacHOCTH.

2. Mecto nucuunuHbl B cTpykType OIIOII 6akanaBpuara

[{uKi1, K KOTOPOMY OTHOCUTCS JTUCLMILIMHA!
b1.B.18. «CucreMbl HCKYCCTBEHHOTO MHTEIIEKTa»

HHTCJIICKTYAJIbHBIX

Kon n O0600menHbIe TPYAOBbIE PYHKIUHI Tpynosbie GpyHKIIUM
HAMMEHOBaHUe Kox | HamMmeHoBaHue | YpoBeHb HaumeHoBaHue Kon |YpoBennb
Npo¢eCcCHOHAIBLHO kBajudu (moxypoB
ro KAl €Hb)
CTaHOapTa KBaIu N
KalUu
06.001IIporpammuct | D [Pa3paboTka 6 |AHaIM3 TPeOOBaHUH K D/01.6
TpeOoBaHUI U MpPOrpaMMHOMY 00€CTIEYEHHIO 6
MPOEKTUPOBAHHE
P P Pa3paboTka TEXHHYECKHX D/02.6
IMpOrpaMMHOI0 Ny
AT crnierduKaMii Ha IPOrpaMMHBIE 6
IKOMITIOHEHTHI U UX BSaHMOHeﬁCTBHC
[MpoexTrpOBaHNE MTPOrPAMMHOTO D/03.6
obecrieyeHust 6
CBs3b JUCHHUITJIMNHBI «CucreMsl HCKYCCTBCHHOT'O MHTCJIJICKTa»
C MpeAIIECCTBYOIIMMA JTUCHUIVIMHAMUA U CPOKH UX U3YUYCHUS
Kox JrcuunivMHbl, OpeAIIeCTBYIOIINE TUCIUATIINHE Cemectp
JUCIHUITIITNHBI «Cucremsbl NCKYCCTBCHHOI'O MHTCJIJICKTa»
b1.0.07 JluckpeTHasi MaTeMaTUKa M1 MaTEMaTHYeCKas JIOTHKa 3
51.0.10 NudopmarmonHpie TEXHOJIOTHUHN B 2,3,4
b1.B.11 KoMnploTepHBbIN aHAJIA3 JAHHBIX 3

CBa3b AUCIHUIIJINHBI «Cucremsbl HCKYCCTBCHHOT'O MHTCIIJIICKTa»
C NOCJICAYOIUMHA JUCHUILIMHAMUA U CPOKH UX U3YICHUS.




Kon JIMCUMIIIUHBL, CIEAYIOIINE 33 JUCHMUILIMHON Cemectp
JUCLMIIIMHBI «CucTtemMbl HCKYCCTBEHHOT'O UHTEIIEKTa»
b1.B.13 HHTemeKTyanbHbIe CHCTEMBI M TEXHOJIOTHH /
b51.B.04 KopnopatuBHbie HHPOPMAIIMOHHBIE CHCTEMBI /
b1.B./IB.04.01) MynpTrMena TEXHOJIOTUA 8

3. Pe3y.m>TaT1>1 OCBOCHHUA NUCIHHUITINHBI (MO)IyJ'[ﬂ) «Cucrembl HCKYCCTBCHHOI'O MHTCJIJICKTAa»

ITponecc

HU3YUYCHUA OUCHUILIIMHBL

HaIlipaBJICH Ha

dbopmupoBaHue

OJIEMCHTOB  CIICAYIOIINX

komretreHiuii B coorBerctBru ¢ ®I'OC BO 1o nanHoMy HanpaBJIeHHIO:

aHaJIW3 U CUHTE3
nH(pOpPMAIUH, IPUMEHSTh
CHUCTEMHBIN TTOIXO0 JIsI
peLIEeHNs TOCTaBIEHHBIX
3aaaq

COCTaBJIAIOIIUEC K CBA3U MECKAY

HHUMH.
NA.VK-1.2. Onpenenser
MPOOEITBI B nH(pOpMaIH,
HEOOXOMUMON  JUIsl  PELICHUSI
NpoOJIEMHOW — CHUTyaluH, |
NPOCKTHPYET IPOIECChl M0 HX
YCTpaHEHHIO

NA.YK-1.3. Kputnuecku
OLICHHUBAET HaJIEKHOCTH,
MCTOYHHKOB uHpopManmy,
paboTaeT ¢ TPOTUBOPEUMBOM
uHpopmanmed W3 Pa3HBIX
HUCTOYHUKOB

WNA.YK-1.4. PaspabatbiBaeT u
COJICPIKATEIIBHO apryMEHTHPYET

CTpaTETHIO peleHus
mpoOJIeMHOW ~ CHTyallud  Ha
OCHOBE CHCTEMHOTO u
MEXIUCUUIUIMHAPHOTO
MOJIXOJIOB

NIA.YK-1.5. Crpour creHapun
peanu3anuu CTpaTeruy,

Kareropus
(rpymna) Kox u HaummeHoBaHMe Koy y naumenoBanue IL1anupyemMble pe3y ibTaThbl
. KOMIETEHIHH HHIMKATOPA A0CTHKEHHSI 00y'eHust 110 THCIHUILTHHE
KOMIIeTeHIH
KOMIETeHIIHH

YVK-1 YK-1. M. YK-1.1. Anamusupyer3HaTh. METOJbl HAYYHOTO

CriocobeH OCYIECTBIATE poGeMHyI0  CHTYaLMIO  KaK[io3HaHUA, B OCHOBE KOTOPBIX

HOMCK, KDUTHYECKHUIA 4

P CUCTEMY, BBIABIIAS CClIeKUT pacCMOTPEHHE 00BEKTA

[KaK CUCTCMBI. IECJIO0CTHOT'O
KOMIIJICKCA B3aMMOCBSA3aHHBIX
BJIEMEHTOB, METOAbI 1 MOACIIN
CTPaTCru4cCKOro

3 (VK-1)

C HCIIOJIb30BAHUCM

MJIaHUPOBAHUS
YMmeThb:

METOHOB
moaxona
aNbTEPHATUBHBIC

CHUCTEMHOI'O
AHAIN3UPOBATh
BapUaHThI
PELIEHNs] UCCIIEA0BATEIbCKUX
3azad, BbIpa0aThIBaTh

CTPaTETHIO JIEUCTBUI u

OLIEHUBAaTh  A(PPEKTUBHOCTD
peanu3aluyd  CTPAaTerHuecKux
mianoB Y (YK-1)
Baanern:
CUCTEMOM

METOAO0JOTHYCCKOT'O

L[E€JIOCTHOU
HaBBIKOB
MCTIOIB30BaHUSI  CUCTEMHOTO
MOJIX0/1a
Mpo0sieM, BO3HHUKAIOUIUX IMPU

IIpU  pELIECHUH

OIIpEAciidAad BO3MOXHBIC PUCKU UBBLITIOJTHCHUUN

mnpeayiarad nyT uxX yCTpaHCHUA

HNCCICIOBATCIIbCKHUX pa60T,

HaBbIKaMH OTCTauBaHUA

CBOEH TOYKM 3pEHUs IpHU

BBID aboTKe CTPATCTUYCCKUX




[IK-11

IMK-11 - Ciocoben
BBISIBUTh
€CTECTBEHHOHAYYHYIO
CYITHOCTB TIpOOIIEM,
BO3HHUKAIOIIUX B XOJI€
PO ECCHOHATTEHOM
NeSITeTbHOCTH B 00JacTH
MOJICTTUPOBAHUS
aHaJM3a CJI0KHBIX
€CTCCTBCHHBIX U
HCKYCCTBEHHBIX CUCTEM

INK- 11.1 TToHuMaeT MPUHIIUIIBI
MOCTPOCHUS U OCHOBHBIC METOIbI

IUIAHOB BBITTIOTHEHUS
nccaenoBareNnbckux padbor B
(YK-1)

3HaTh

OCHOBHBIC HATPaBJICHHSI
Pa3BUTHSI HCCIEIOBaHUI B
00JIaCTH CUCTEM

HNCKYCCTBECHHOI'O MHTCJICKTA.

Uccne I[yeTeCTeCTBeHHOHay‘{HyIO CYIIHOCTDb

po0IeM, BO3HUKAOIIIHX

B X07I¢ Mpo(ecCuoHaIbHOMN
MeSTeIbHOCTH B 00J1aCTH
MOICIUPOBAHMS U aHAIN3a
CJIO)KHBIX €CTCCTBCHHBIX U
HMCKYCCTBEHHBIX CUCTEM

3aBUCUMOCTH  OTpigpiigTh €CTECTBEHHOHAYYHYIO

CYIIIHOCTB TIPOOJIEM,

cucteM HCKYCCTBEHHOTO
WHTEJUICKTA W IPUMEHSIET UX JUIS

peIIeHHs 3aj1a4
pohecCUOHATBHOMN

JEATEIIbHOCTH, [1K-11 - 31
K- 11.2.

HaTpaBJICHUS MPUMEHEHUST

cucteM HCKYCCTBEHHOTO
UHTEJUICKTa  JUIS  Pa3iIHYHBIX
MPEMETHRIX 00JTaCTei;

IK- 11. 3. Brioupaet

KOMILJICKCHI METOJ/IOB u
HHCTPYMEHTAIBHBIX Cpe/CTB
rcKycceTBeHHOro uHTeekra islIK-11 — 32
pemeHns  TPOoQecCHOHATBHBIXY MeTh
3aja4 = B

ocobeHHOCTe! peaMeTHOR

obnactu.

BO3HUKAIOIINX B X0/1€
mpodecCuoHaIbHON
JCATCIBbHOCTU B

00nacTH MOJIETMPOBAHUS U
AHAITN3a CIIOMHBIX
€CTECTBEHHBIX U HCKYCCTBEHHBIX
CHCTEM

MK-11-V¥1

MCIIONIb30BaTh 3HAHNE OCHOBHBIX
MCETOJ0B UCKYCCTBCHHOI'O
MHTEIUIEKTA B TIOCIIETYIOIICH
npodeccrnoHaIBHOI
NesITeTbHOCTH

IK-11-V2

Baanernb

HABBIKAMU BBISIBIICHUSI
€CTECTBEHHOHAYYHOM CYLIHOCTH
Mpo0eM, BOSHUKAIOIINX B XOJ1€
mpoecCuoHaIbHON
NEesITeIbHOCTH B 00J1aCTH
MOJICITMPOBAHMS U aHAITU3a
CJIOXXHBIX €CTCCTBCHHBIX U
HMCKYCCTBEHHBIX CUCTEM

IMK-11 - B1

HaBbIKaAMH HUCITIOJIB30BaAHHUA
BHAHHSI OCHOBHBIX METOJIOB
HMCKYCCTBEHHOT'O MHTEJICKTA B
rociexyrouei
mpodeccuoHaIbHON




NesITENbHOCTH
IK-11-B2

4. CTpyKTypa M coJiep:KaHue TUCIHHIIMHBI (MOLYJIs1)
4.1. CTpyKTypa JTUCHUIIHHBI (MOIYJIA)
OO61mas TpyA0EeMKOCTh AUCHUIIIMHBI COCTABIISET 2 3a4ETHBIX €IMHUL], /2 YacOB.

No Bunbi yuedHoii padoTsl, BKIIOYAA DopMBbI TEKYLIET0
n/n CaMOCTOSITEILHYIO PAGOTY CTYAEHTOB U | KOHTPOJIsI YCIIeBaeMOCTH
TPYA0eMKOCTh (B Yacax) (no neoensam cemecmpa)
Dopma MPOMEKYTOIHO
KonTakTHas CamocrosiTeIbHA aTTecTamuu (no
paGora s1 padora cemecmpam)
Q
HaumeHoBaHMe pa3iesioB % o
j=¥
U TeM JUCHUIIHHBbI ’§ S
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(mMomyJst) z - z 8 . =
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S |2 |E |E |5 |Elele |2 |E |8 |2|2|8|2|8 g3
512 2 |2 |5 (=815 (8 (218 |8|12|2]8[2¢ 5«
Sl |= |2 |8 IRl |2 |5 |S |glelele|=8ed
Beenenue B
MCKYCCTBEHHBIN
WHTEJUIEKT U OCHOBHBIC 10110 8 8
METOAbI MalIIuHHOTI'O
oOydeHust s paboThl
4
Cucremsl r1yOOKOT O 4 | 6 7
0OydeHus
O0yueHue v alala 3
MOAKPCINICHUEM
Bcero 18 | 18 | 18 18
\Kypcosas paboma (npoexm)
lloocomogxka k sK3ameHy
OO0mass TPyJOEeMKOCTh, B TTpomexyTouHast
gacax Dopma
72118 | 18 | 18
Bauer *
18 _
3ader ¢ OLeHKOoI
JK3aMeH




4.2. Coaep:xanue TUCUMILIMHBI (MOXYJIS)

N
n/n

HaumeHnoBaHue Moay.Jisi, coep:kaHue

aChbl

«BBeieHNe B MCKYCCTBEHHbI MHTE/VIEKT U OCHOBHBbIE METOIbI
MAIIMHHOTO 00y4YeHus sl Pa00ThI C TAOJTUYHBIMH TAHHBIMI»

Jleknun

1.1-1.5

[OnmuoHanpHO:  MaTeMaTHYeCKUH  JIMKOEe3 10  3JIeMEHTaM
MaTEeMaTHUYeCKON CTAaTUCTUKHU, JTUHEHHON anreOphl M MaTeMaTH4eCKOro
aHasu3a. |

OcHoBHBIE 3a/la4yll CHCTEM MCKYCCTBEHHOTO HWHTEIIEKTA.
Knaccudukanus, kmacrepusanusi, perpeccus. THUNBI MaIIMHHOTO
oOyueHusi: ¢ y4yuTesieM, 0e3 Yy4YuTels, C YaCTUYHBIM IPHUBIICYCHHEM
yuutessi, 00ydeHHe C MOKPEIIICHUEM.

Knaccudukarust Ha mpumepe anroputMma K-Ommkaiiimmx coceeit
(KNN) [OmnuuonaneHo: BbeICTpblii  mOMCK — Ommkallmx — cocenei. .
MeTpHuKHU OIEHKH Kiaaccu(uKaluu: mojaHora, Tounocts, Fl, ROC, AUC.
Bamunanmonnass m tecroBas BeIOOpka. Kpocc-Bamumanms. PaGorta ¢
KaTeropuaIbHBIMHU MPU3HAKAMH.

Perpeccus. Merpuku onenku perpeccuu: MSE, MAE, R2 -
koa¢dunmeHT nerepmuHanuu. JluHelHas perpeccus, MOJIMHOMHAIbHAS
perpeccusi. IlepeoOyueHune u peryispusanus, rpeOHEBas perpeccwus,
LASSO, ElasticNet.

Jluneituple  momenu juig kiaccupukauuu.  Ilepuentpow,
JIOTUCTUYECKAsi ~ perpeccus,  IOJIHOCBSI3HbIE  HEMPOHHBIE  CETH,
CTOXaCTHUYECKHI TPaJUEeHTHBI CIOYCK M OOpaTHOE paclpoCTpaHEHHE
rpaauenta. Perynspusaius TuHEHHBIX MoeTel KiaccuUKaIiuum.

Knacrepuzanus, k-means, k-means++, DBSCAN,
arjioMepaTHBHas KJlacTepu3alus. MeTpUKHU OLIEHKU KJIACTEPU3ALIUH.

AJNTOPUTMBI, OCHOBAHHBIE Ha TPUMEHEHUH PEIIAIOINX JIEPEBHEB.
Kputepuu pasznenenust y3na: MHQOPMAIMOHHBIA BBIUTPHIII, KPUTEPHUIl
JlkuHau.  AHcamMOIM  pellalIuX  JEPeBhEB:  CIy4YallHBIM  Jiec,
TpaJueHTHBIA OYCTHHT.

Meton onopHbix BekTopoB. llpsmas u oOpaTHas 3agaya.
Ornpenenenre ONOPHBIX BEKTOPOB. S I€pHBII TPIOK.

HauBHbiii  GailecoBckuil  kiaccupukarop. MeToabl OLEHKHU
pacnpenenenus npusHakoB. EM-anroputm Ha mpumepe cMecu rayccuat.

Mertoasl 0O€3rpaJlMeHTHON ONTUMM3AIMU: CIIyYallHBIM TOUCK,
hillclimb, omxur, reHeTHuecKkuii aIrOPUTM.

JlaGoparopHbie padoThbI

P1.1

Metonel pabGorsl ¢ Tabnumamu B Python. Arperamus u
BU3yaIH3alus
naHHbIX. [IpoBeieHre NEpBUYHOrO aHAIN3a JaHHbIX.

P1.2

Hcnonp30BaHre U cpaBHEHUE alrOPUTMOB Kilaccupukanuu: kNN,
pelIarolre 1epeBbes U UX aHCaMOJIH, JJOTHCTHYECKasi perpeccusl.

P1.3

Hcnonb30oBaHue W OlLIEHKAa alropuTMoB perpeccuu. IlogbGop
ONITUMAJHLHBIX
1apaMeTPOB PErPECCUU

P1.4

OnTumMu3alMoHHble  3agaun W ux  pemenus.  [logbop
rUnepnapaMeTpoB aIrOPUTMa C IOMOIIbI0 METOJOB ONTHUMH3AIUU.

IpakTuka




[TporpaMMHO-aITOPUTMHYECKOE OCBOCHHE MaTepHasa

P1.1
CamocrosiTesbHast padoTa 8
[IpopaboTka yueOHOTO MaTepHraia JESKIIHI 2
P1.1
[TonroroBka k 1a00paTOpHBIM paboTam 4
P1.2
[ToaroroBka K pyOe:KHOMY KOHTPOJIIO 1
P1.3
Jpyrue BUIbpl CaMOCTOSTENBHON pabOThI 1
P14
Jlexnun 4
Heiiponnbie cetn. @DyHKUUM OMHMOKM HEHPOHHBIX CeTeH W 4
1- oOyueHue ¢
MOMOIIIBI0  0OpaTHOTO pacHpocTpaHeHusi rpaaueHTa. lloHsTue
3 09T4a U SIOXHU.
Pabora ¢ wu300pakeHUSMU C IOMOIIBIO HEWPOHHBIX CETEH.
Ceeprounble HeiipoHHble cetd. Omnepanuu CBEpTOK, max-pooling.
[TomynsipHbIE apXUTEKTYpbl CBEPTOYHBIX HEHpOHHBIX cerel: AlexNet,
VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe ooydenue.
O06paboTtka TekcToB. PaboTa ¢ eCTECTBEHHBIM SI3bIKOM C IIOMOIIIBIO
HEHpOHHBIX ceTell. BekTopHbIe mpencTaBiieHus Ais Tekcrta: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsie neliponnsie cetu, LSTM, GRU.
Tpancdopmepst, BERT, GPT.
Jlaboparopnbie padoThl 6
Knaccudukanus nzobpaxxenuii u TpanchepHoe o0yueHue. 3
P2.1
Pabora ¢ TekcTamMu U X BEKTOPHBIMHU ITPE/ICTABICHUSIMU TEKCTOB. 3
P2.2
IpakTuKa 4
[IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHaia 4
P
1
CamocrosiTenbHas padora 7
[TpopaboTka yuyebHOro MaTepuana JeKInui 1
P2.1
[Toxroroska k mabopaToOpHBIM paboTam 4
P2.2
[TonroroBka k pyoe:KHOMY KOHTPOJIO 1
P2.3
Jlpyrue BUIbI CAMOCTOSITENIEHONU PabOTHI 1
P24
«O0y4eHue ¢ MoJAKpernIeHueM»
Jlekumnu 4
[TonsiTuss areHrta, cpenbl, COCTOSIHUS, HNEUCTBHM M Harpajisl.
1- OyHKIHS
neHHoctu cocrosinusg  (Valuefunction) um  ¢dyHkmus kadecTBa 4
2 nevicteus (Qfuntion).

OnTumu3zaius CTpaTeruu C MOMOIIBI0O MaKCUMHU3AIMUU (YHKIIHM




LIEHHOCTHU U KadyecTBa. Q-o0yueHue.
'ny6okoe ob0yuenue ¢ moakpemicaueM. Deep Q-Networks, Actor-
critic.
Hns yposust skcneptHbiii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTopHblie padoThbI 4
J [Tpumenenue Q-Networks 1ist pereHus MPOCTHIX OKPYKCHHIA. 4
P3.1
IIpakTHKa 4
I IIporpaMMHO-aJITOPUTMHUYECKOE OCBOEHUE MaTepHraia 4
P
3
1
CamocrosiTesibHas pabora 3
C [TpopaboTka yuyeObHOTrO MaTeprana JeKIui 1
P3.1
C [ToaroroBka k 1abopaTopHbIM paboTam 1
P3.2
C [ToaroroBka K pyOe:KHOMY KOHTPOIIIO 0
P3.3 9
C Jpyrue BUIbpl CaMOCTOSTENIBHON pabOThI 0
P34 5

5. O06pa3oBaTre/ibHbIE TEXHOJIOTHHU

B nponecce npenogaBanust Moynsti UCTIONB3YIOTCS CIEAYIOIIUE METOABI, CPEICTBA U OOHOBIIIEMOE

pu HEOOXOIMMOCTH MPOTrPAMMHOE oOecrieueHrue HHPOPMAITMOHHBIX TEXHOJIOTHIA:

— e-mail npenogaBarens;

— DIIEKTPOHHBIE Y4EOHO-METOJAMYECKHUE MaTepUalbl ISl 0OecTeyeHUs] CaMOCTOSATEIbHOU pPabOThI
CTYJICHTOB;

— CHHCOK CaiiToB B ceTH «VHTepHET» /Ui MOUCKa HAYYHO-TEXHHUECKON MH(pOpMaIlUU 1Mo pa3aenam
JUCHUITIINHBI,

—  MaKeThl IPUKJIAJHBIX POrpaMM, HampumMep, pytorch.

6. YueOHO-MeTOAUUYeCKOE O0eclevyeHne CaMOCTOATebHON padoThl cTyaeHTOB. OLeHOYHbIe
CpeACTBa /ISl TeKyllero KOHTPOJS YCIeBAeMOCTH,IIPOMEKYTOYHONH aTTecTallud MO0 HMTOram
OCBOCHMSA THCIHUIIHHBI.

Jliis obecriedeHHus CaMOCTOSITEIILHOM paboThl CTYACHTOB 110 Mo yiTio c(hOpMHUPOBAH METOTUICCKHIA
KOMILIEKC, BKITFOYAIOLITHIA

B ce0s cieayrone yueOHO-MeTOIMIECKUE MaTePHAITbI:

1. ITporpamma Kypca.

2. YueOHUKHU U yueOHbIe TocoOusl.

3. Cnmcok azipecoB caToB B MH(GOPMAIIMOHHO-TEIICKOMMYHHUKAIIMOHHOM ceTH «HTepHeT» (nanee

— cetb «MHTEpHETY), COIEpIKAIINX aKTyaIbHYI0 HH(OpMAIHIO 1Mo 0JiokaMm Moysist.

bubmmorpadudeckue cchuTkn Ha ydeOHbIC H3IaHUS, BXOASIINE B METOAMYECKAN KOMIUIEKC, IPUBEICHBI B
NepevyHe OCHOBHOM U JIOTIOJIHUTEIBHOM yueOHOM TUTepaTyphl, HEOOXOIMMOI /Uit OcBOeHUs Moayist
(paznmen 7).

K nononmHuTENbHBIM MaTepHaIaM TaK)Ke OTHOCUTCS NepeveHb pecypcoB cetu «HTepHeT»,
PEKOMEH/TyEeMBIX JIJIsl CAMOCTOSATENBHOM padoThl pu ocBoeHur Moyt (pasnen 7). CTyAeHTBI MOTy4aroT
JOCTYM K YKa3aHHBIM MaTepHaiaM Ha MePBOM 3aHITUU 110 MoyIro.



7. Y4yeOHO-MeTOAHYECKOe ) | MaTepuaJIbHO-TeXHHUYECKOe obecneueHmne
AUCHHUILIMHBI(MO/YJIS1)

7.1. YueOHas qureparypa:

OcHoBHas JUTepaTypa no MoayJio

1 Mammnnoe oOy4yenue. Hayka u HCKycCTBO MOCTPOSHHS JITOPUTMOB, KOTOPBIE U3BJICKAIOT
3HaHud u3 gaHubiX. [lerep ®@nax. JIMK Ilpecc. 2015.

2. TI'my6okoe obyuenue. [Torpyxenue B Mup HelipoHHBIX ceteil Hukonenko Cepreit Mropesuy,
Kanypun A. A. | Huxonenko Cepreii Uropesuy, Kagypun A. A.

3. O6yuenue ¢ noakperuiennem / Carron Puuapn C, Bapto Dunpro I'., JIMK Ilpecc, 2020.

JlonoIHUTEIbHBIE Y4eOHbIe MATEPHAJIbI

1. OcHOBBI HCKYCCTBEHHOTO MHTEIIJIEKTA : yueOHoe mocodue / E.B.boposckas, H. A. JlaBeiioBa. 4-¢
u3.,95ekTpon. M.: Jlaboparopus 3uanuii, 2020. 130 c.

2. HckyccTBeHHBIM HHTEIUIEKT ¢ npuMepamu Ha Python. /Lol Ipatuk. Buassme. 2019.

3. TpuxmagHoe mamuHHOe 00yueHue ¢ nmomorpio Scikit-Learn, Keras u TensorFlow: xonmemnimm,
UHCTPYMEHTBl M TEXHUKH IS CO3JaHUS HHTEIUIEKTyaJlbHBIX CHCTEM , 2-€ U3JaHHe.
KepouOpenben. [nanextuka-Bunbsame. 2020.

4. Xenpuk bpunk, /xo3zed Puuapne, Mapk depepond «Mammnnoe oOyuenue», [Turep 2017.

Kak yuntcs mammaa: PeBormoius B 001acTit HEHPOHHBIX CceTel U TIy0oKoro oO0ydenus. Su JlekyH.
Anprniuna PRO. 2021.

6. I'pokaem rimybokoe o0yuenue. Duupro Tpack. [Tutep. 2019.

Oo0yuenue ¢ noakperieanem Ha PyTorch. Coopuuk penentos. FOcu Jlro. IMK Ilpecc. 2020.

8. https://spinningup.openai.com/en/latest/

o

~

7.2. UnTepHET-pecypchbl

[TpuMepHBIil IepeYeHb PECYpPCOB CETH KUHTEPHET», PEKOMEHYEMbIX TPU OCBOCHUH MOJIYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Baenenwue B MammuHOE 00y4enue ot «Bioinformaticlnstitutex
(https://stepik.org/course/4852/promo )
3. Crenumanuzanusi MammHHOE 00y4eHUE U aHAIN3 JaHHBIX 0T «MOCKOBCKHUI (HU3UKO-
texHuueckuid mHCTHTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s npoBeneHus copeBHoBanuii mo DataScience( https://www.kaggle.com )

7.3. IlporpammHoe obecnieyeHue:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016
— Microsoft Office 2007, 2010, 2016
— Amnrtusupycuoe 10 Kaspersky endpoint security
— CmpasouHo-nipaBoBas cucreMa “I'apant”

7.4. MarepuajibHO-TeXHHYECKOe o0ecrieyeHue
Onncanne MaTepruaJILHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI 111 M3yYEeHHUS MOLYJIsI

[lepeuenb MaTepuanbHO-TEXHUYECKOT0 obecrieueHnss Moays
Ne n/n1| Bup 3anstuii Bun u HaumeHoBaHNE 000PYAOBaHUS

1 [JlexunoHHbIE Ayautopun ¢ MYJIbTUMEIWWHBIMU  CPEICTBAMH, CpPEACTBAMH
3aHATUSA 3BYKOBOCIIPOU3BEIACHUS M HMEIOIIME BBIXOX B ceTb «lHTEpHETY.
[Tomemnienust A MpOBENCHUS ayAUTOPHBIX 3aHITUN, 000py/IOBaHHBIE



https://spinningup.openai.com/en/latest/
https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
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JlaboparopHbl

KoMmmbloTepHblii  KJIacC € KOMIUIEKCOM MPOTPaMMHBIX CPENCTB,

e paboThI MO3BOJISIIONIMX ~KaXJIOMY CTYIEHTY pa3padarbiBaTh MPOTrpaMMHbIE
peann3anuy MPakKTUIEeCKUX 3a1a4d B XOJI€ BBIIOJHEHUS J1a00PaTOPHBIX
ﬂoﬁr\’r\

CamocrostensH |bubnmoteka, nMeromias pabodyre Mecta JJisi CTYyJIEHTOB. AyIUTOPHH,

ast paboTta OCHAII[CHHBIE KOMIIBIOTEPAMH C IOCTYIIOM K ceTH «MHTepHeT»

[pakTuka KoMmbloTepHbIif  KJacc ¢ KOMIUIEKCOM IPOTPaMMHBIX —CPEZCTB,

MO3BOJIAIONIMX KaXIOMY CTYIEHTY pa3padarhiBaTh IPOTPAMMHBIC
peanu3aluy MPaKTUIeCKUX 3aa4 B X0JI€ BBIMOJIHCHUS J1a00paTOPHBIX
pabor




Pabouas nporpamma nucuumivHbl «CHCTEMbl HCKYCCTBEHHOT0 HHTEJJIEKTA
cocraBiieHa B cooTBeTCTBUM ¢ TpeboBaHusMu PI'OC BO no HanpaBiaeHHIO HOATOTOBKU
09.03.02 «MHpopMalMOHHBIE CHUCTEMbI M TEXHOJOTMH», YTBEPKACHHOTO MPHKA30M
MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @eaepanmm oT « 19  » ceHTAOps
2017 r. Ne 926(pen.8.02.2021).

[IporpamMmmy cocTaBuiIu:
K.nenar.Hayk, crapmuii mnpenojasarenb Kapenapsl «H(OpManuoOHHBIE CHCTEMBI U
texHonorum» Papruena 3.C.

[Iporpamma omobpena Ha 3acemanuu kadenapsl «MHPOpMalMOHHBIE CHCTEMBI U
TEXHOJIOTUI»

ITpotokos Ne6 ot «03» mapra 2025 rona
[Iporpamma o100peHa YueOHO-METOJUYECKUM COBETOM  (PU3MKO-MATEMATHYECKOTO
bakynbTeTa

[IpoTokon Ne7 ot «13» mapra 2025 ropa



CaejleHnsl 0 mepeyTBepPKAeHHH MPOrPaMMbl Ha O0YepeaHOH Y4eOHbIH rol U perucTpanun
M3MeHeHu

VYuebublii | Pemenue kadenapsr Buecennble n3meHeHus [Tognuce 3as.
rox (Ne mpoTtokona, nata) kadempoii




[Ipunoxenue

®OH/I OLIEHOYHBIX CPEJACTB JUCHUIIIAHBI (MOAY.JIST)

b1.B.18 CucreMbl HCKYCCTBEHHOT0 HHTEJLJIEKTA

HanpaBJIeHne NOAT0OTOBKH

09.03.02 UudopMaiMOHHBIE CHCTEMbI M TEXHOJIOT U

HanpasJienHocTh (IpO(p1nJIb NOATOTOBKH)

HNudopManMoHHbIe CHUCTEMbI U TEXHOJIOTHH

Kpainpukanus BeINYCKHUKA

bakanasp

®opma o0yueHUs

Ounast, 3a09Has

Marac, 2025



OHI/ICAHI/IEMHOKASATEJIEI?I N KPUTEPUEB OLIEHUBAHUSA
KOMIIETEHIUU HA PA3JIMYHbIX OTAITAX UX ®POPMUPOBAHUAA,
OINIMCAHUME HIKAJI OHEHUBAHUA

®ounn oneHouHbIX cpeactB (POC) npeaycMaTpuBaeT cleayoliee:

— ONHMCaHWE KOMIUICKCA MoKa3aTeeil — IeCKPUIITOPOB OCBOCHUSI KOMITETCHIIUN B BHJIE
pe3yabTaTOB OOYYEHUSs, KOTOPBIC CTYICHT MOXKET TPOIEMOHCTPUPOBATH (

— (tabnuua 1). [Ins KOHTPOIS AOCTUXKEHHUS KAXKI0T0 U3 HUX MPEAYCMOTPEHBI OLIEHOYHbIE
CpezAcTBa B BUJIE BOIIPOCOB, 3aJJaHUN U T.J1.;

— 0003HavYeHUE KPUTEPHeEB — IIPABIJI IIPUHITHS PEIICHUS 110 OLIEHKE JOCTUTHYTHIX
pe3yabTaToOB 00y4eHUs U C(HOPMUPOBAHHOCTH KOMITCTEHITHIA.

Kpurepun oueHkn npoMe:KyTOYHOM aTTecTauuu B popMe 3a4era

YpoBeHb
c(hOpPMUPOBAHHOCTH
KOMIIETEHIINH

OO6mue TpeboBaHuUs K
pe3yJbTaTaM aTTeCTalluu B
dbopme 3adera

[Inanupyemble pe3yabTaThl
oOyueHus

Bricokuii ypoBeHb

Teopetnueckoe
coJiep:KaHue Kypca OCBOCHO
MOJIHOCTHIO 0e3 MpoOenoB
WJIH B LIETIOM, WJIH OOJBIIEH
4acTbI0, HEOOXOAUMBIE
MPaKTUYECKUE HABBIKU
paboTHI C OCBOCHHBIM
MaTepuaioM CHOPMHUPOBAHBI
WJIM B OCHOBHOM
chopMupoBaHbI, BCE UITH
OOJBITUHCTBO
MPEAYCMOTPEHHBIX pabodeit
MporpamMMoi y4eOHBIX
3aJIaHUM BBIIIOJTHEHEI,
OTJIeTbHBIE U3 BHITIOJTHEHHBIX
3aJIaHUI COZIEPKAT OIIUOKH

3HaTh: - CUCTEMAaTU3HPOBAHHbIE,
rJ1yOOKHE U TIOJHBIC 3HAHUS 110
BCEM pasjiesiaM TUCIHILIHHEL, a
TaKXe [0 OCHOBHBIM BOIIpOCaM,
BBIXO/ISIINM 32 TIPEIeIIbl yueOHOU
IpOrPaMMBI; - TOYHOE
HCIIOJIb30BAHUE HAY4YHOU
TEPMUHOJIOTMH CUCTEMaTHUYECKH-
TPaMOTHOE U JIOTUYECKH
NpaBUJIBHOE  M3JIOKEHHUE OTBETA
Ha BOITPOCHI;

YMerTb: - OpUEHTHPOBATHCA B
TEOPHSIX, KOHIETIIHAX 1
HaNpaBJICHUAX TUCHUIUIMHBI U
JIaBaTh UM KPUTHYECKYIO OIICHKY,
UCTIOJIB3YSI HAy4HBIE JTOCTHKEHUS
JPYTUX JTACIUTLINH,

TBOpYECKAasi CAMOCTOSITeNIbHAS
paboTa Ha MPaKTUYECKHUX/
CEeMHUHAPCKHX/1ab0paToOpHBIX
3aHATHAX, aKTHBHOE yJacTHe B
IPYIIIOBBIX 00CYXICHUSX,
BBICOKHIA YPOBEHb KYJIBTYPHI
WCTIOJHEHUS 3a/1aHuM;

Baanern: - Gesynpednoe
BJIaJICHHE HHCTPYMEHTapUEM
y4eOHOM TUCIUITIMHBL, YMEHUE
ero 3(¢(eKTUBHO UCTIOIH30BAThH B
MOCTAaHOBKE HAYYHBIX U
MPaKTUYECKHX 3a/1ay; -
BBIpa)XCHHAs! CIOCOOHOCTh
CaMOCTOSITETIbHO U TBOPUECKH
pemaTh CIOKHBIE TPOOJIEMBI U




HECTaHJIapTHBIE CUTYaLlUH; -
MOJIHOE U TJIyOOKOE YCBOSHHUE
OCHOBHOH M JOIOJHUTCIHFHOM
JIUTEPATypPhl, PEKOMEHJOBAHHOMN
y4eOHOI1 mporpamMmoii mo
JMCITUIIINHE;

ba30BbIi1 ypoBeHb

Teoperuueckoe
coJiepKaHue Kypca OCBOEHO B
1esom 0e3 mpooOeIoB,
HE00XO0UMbIE TPAKTUUECKUE
HaBBIKU pabOTHI C
OCBOCHHBIM MaTEpHAJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
IIpelyCMOTPEHHbIE paboyeit
yueOHOM MporpaMmon
y4eOHbIC 3a/ITaHUS
BBITTOJIHEHBI C OT/IETbHBIMA
HETOYHOCTSIMH, KQ4€CTBO
BBITTOJIHEHHS OOJIBIINHCTBA
3aJJaHUH OLICHEHO YHMCIIOM
0amI0B, OJIU3KUM K
MaKCUMYMY.

3HATB: - JOCTATOYHO ITOJHBIE U
CHCTEMAaTHU3UPOBAHHbBIC 3HAHUSA 110
JMCITUIIIINHE;

YMerb: - OpUEHTHPOBATHCS B
OCHOBHOM TCOPUAX, KOHICIIIHAX
W HAITPABJICHUAX OWCHUIITIMHBI U
JIaBaTh UM KPUTHYECKYIO OLICHKY;
- CIOJIb30BaHNE HAYYHOM
TEPMUHOJIOTMH, JIMHTBUCTUYECKH
Y JIOTHYECKH NPaBUIILHOE
U3JI0’)KEHHE OTBETA Ha BONPOCHI,
yMEHHeE Jies1aTh 000CHOBAaHHbIE
BBIBO/JIbI;

Baanern: - BiageHue
WHCTPYMEHTAPUEM I10
JUCLIUIUINHE, YMEHUE €T0
HCIIOJIB30BATh B ITIOCTAHOBKE U
pPEILIEHUH HAYYHBIX U
npogeccuoHaNbHBIX 3a/1a4; -
YCBOEHHE OCHOBHOM U
JIOTIOJTHUTEIbHOU JTUTEPATYPHI,
PEKOMEHIOBaHHOW yueOHOM
IIPOTPaMMON O TUCLUIUIUHE; -
caMmocTosiTeNnbHas paboTa Ha
MPaKTUYECKHUX 3aHATHUSAX, YUaCTHE
B IPYMIOBBIX 00CYXICHUSX,
BBICOKHI YPOBEHb KYJIbTYpbI
HCIOJIHEHUS 3alaHUl; - CPEIHUN
YPOBEHb C(HOPMHUPOBAHHOCTH
3asBIICHHBIX B paboueit
[IporpaMMe KOMITETEHII.

MuHuManbHbII
YPOBEHD

Teopernueckoe
CoJIepKaHne Kypca OCBOCHO
OoubLIei YacThIO, HO
POOEIbI HE HOCST
CYIIECTBEHHOI'0 XapakTepa,
HE00XO0IMMBbIE PAKTUYECKUE
HaBBIKU PaOOTHI €
OCBOCHHBIM MaTEepHAJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
OOJIBLITMHCTBO
MPEeyCMOTPEHHBIX pabodeit
y4eOHOI mporpammont

3HaTB: - OCTAaTOYHBIN
MUHUMAJIBHBIA 00bEM 3HAHUI 110
JUCLUIUIMHE; - YCBOCHUE
OCHOBHOW JIUTEPaTypHl,
PEKOMEHJOBaHHOH yueOHOi
MPOrpamMMON;

YMmern: - yMeHUE
OpPUEHTUPOBATHCS B OCHOBHBIX
TEOPUSIX, KOHUETLMAX U
HampaBneHnusx no IucUUIIUHE U
JlaBaTh UM OLICHKY; -
HCMOJIb30BAaHUE HAYYHOU
TEPMUHOJIOTMH, CTUIIUCTHYECKOE




y4eOHBIX 3aaHuI
BBITIOJIHEHBI, OTAEIbHEIE U3
BBITTOJHEHHBIX 3aJaHui
COJIepXKaT OIIUOKH.

M JIOTHYECKOE M3JI0KEHHE OTBETa
Ha BOIPOCHI, YMEHUE JIETATh
BBIBOJIbI 0€3 CYIIECTBEHHBIX
OIINOOK;

Baagern: - BaaacHue
WHCTpYMEHTapHueM yueOHOU
JUCITUIUIMHBI, YMEHUE €r0
HCIIOJIb30BaTh B PEIICHUHN
TUIIOBBIX 33/a4; - YMEHHE O]
PYKOBOJICTBOM IPENOAaBaTENs
pelarb CTaHAapTHBIE 3a1a4u; -
paboTa mojJ; pyKoBOACTBOM
MPENOAABATEIS] HA TPAKTHYECKUX
3aHATUSX, TOYCTUMbIA YPOBEHb
KYJIbTYpbI HCTIOJTHEHUSI 3aJaHU; -
JIOCTaTOYHBIM MUHUMAaJbHBIN
YPOBEHb CPOPMHUPOBAHHOCTH
3asBJICHHBIX B pabouei
porpaMmme

KOMIIETECHIINIA.

KOMIICTSHIINH,
3aKpEIUICHHBIC 32
JUCITUIIIIMHOM, He
copmupoBaHbI

Teopernueckoe
coJiep:KaHue Kypca OCBOCHO
4aCTUYHO, HEOOXOIUMbIE
HABBIKU pabOTHI HE
chopMupoOBaHbI UK
chopMupOBaHBI OT/AEIbHbBIE
W3 HHUX, OOJIEIIMHCTBO
MPEelyCMOTPEHHBIX padboyueit
yueOHOI MporpaMMoit
3aJJaHUH HE BBITOJIHEHO JIN00
BBITIOJIHEHO C TPyOBIMHU
omuOKaMH, Ka4eCTBO UX
BBITIOJIHEHHS OLICHEHO
YHCJIOM 0aIoB, OJIU3KHUM K
MUHUMYMY.

[Tnanupyemsl pe3ynbTaThl
0o0yueHusl HE TOCTUTHYThI

BrInTyCKHUK, OCBOMBIIMI 0Opa30BaTEIbHYIO

THUITIOBBIE KOHTPOJIBHBIE 3ATAHUSA NJIM UHBIE MATEPHUAUJIBI,

HEOBXO/JMMBIE JIJIs1 ONEHKHA 3HAHWI, YMEHUH U (MJIW) ONIBITA
AEATEJIBHOCTHU, XAPAKTEPU3YIOHIUE 3TAIIBI ®OPMUPOBAHUA

KOMIIETEHIIUM B TPOIIECCE OCBOEHUS OBPA3OBATEJBHOM

IHPOI'PAMMBI

nmporpaMmy, JOJDKeH o0Jjanarh

HpO(beCCI/IOHa.HBHLIMI/I KOMIICTCHIIUAMU 110 TCMATUYCCKHUM MOAYJISIM ITPOTpaMMBbI:

Kon

HanmenoBanue
TEMATUYECKOTO
MOTYJIS

P3ynbraTsl 00y4yeHus




Beenenue B (3HaHmus:

UCKYCCTBEHHBIH — TEOPETUYECKME OCHOBBI aHAIM3a JAHHBIX M MAIIUHHOIO
WHTEIUIEKT u o0yJeHus;

OCHOBHBIC ~ MCTOABI |— crenuduka paboThl aITOPUTMOB MALTMHHOTO O0yYEHUSL.
MAIIMHHOTO ~ OOYYeHUS |y veHMS:

AL paboThI C |- mpUMEHEHHE METOJOB MAIIMHHOTO OOYYEHHUS, MOATOTOBKA
TaOIMYHBIMH JAHHBIX U UHTEPIIPETALUS PE3YIbTATOB.

JaHHBIMH HaBbIkH (ONIBIT J€SITEJILHOCTH):

- HHTEpECyercs HOBBIMU TPEHIaMU B cBOEH
npodeccCHoHATLHOM OTpaciy, pacCMaTPUBAET UX C TOYKU
3pEHUs IPUMEHEHUS B CBOEH JIEATEIIbHOCTH;

- OLICHMBaeT IIPUMEHUMOCTD aJITOPUTMOB,
BO3MOJKHBIEPUCKH U TIOCTEACTBUS OIIMOOK, HAXOIUT
ONTUMAaJIbHBIEPEIICHUS A pabounx 3aaa4

CucreMbl TITyOOKOTO  [3HAHHSA:
oOyueHus - NPUHLHUIBI 00yYEeHUs U IPUMEHEHUs] HeHPOHHBIX CeTeH.

- ApPXUTEKTYpPHI TNIYOOKHX HEHPOHHBIX CETEH, TPUMEHSIEMbIX
B peuieHuun MPaKTUYECKUX 3a1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUHN U TEKCTOB;

Ymenus:

- HACTpoWKa HEOOXOIMMOTO OKPYKEHHsI IJsi paboThl ¢
HEUPOHHBIMH CETSIMHU.

- IpUMEHEHHue " J1000y4YeHHenpea00yuyeHHbIX
HEHPOHHBIX CETEeH U3 TOCTYMHBIX OMOIUOTEK

HaBbIkHU (ONBIT AeSITEJIbHOCTH):

- BIQJACET HABBIKOM  TMPOBEACHUSA  IMOJHOIO0  LHUKIJIA
BBIYHUCIUTENIBHOTO  3KCIIEpUMEHTa, OTpPaXKeHHsl Xoja
BBIIIOJIHEHUSI TPOEKTa U TMONYYEHHUS pPE3yJbTaTOB B
OoTuYeTax M JOKYMEHTAIHH;

- BJAJEeT HAaBBIKOM  HCIIOJIB30BAHMSI  CYIIECTBYIOLIUX
MpOrpaMMHBIX ~ OMOTMOTEK W MOJENEH, CO3aHUs
MIPOrPaMMHBIX peau3ainii TTyOOKUX HEHPOHHBIX CETel




OOyuenue c 3HaHus:

HOJIKpEIIICHUEM - TEOpPETUYECKHE OCHOBbl U QJITOPUTMbI OOYYEHHUS C
MOJIKPETIICHHEM;

- I[puUMeHeHHe OOydeHMss ¢  IOJKpEIJIeHHeM Ul
MPAKTUYECKHX 33/1a4.

YMenus:

- BbIOOp W peanu3anus AITOPUTMOB  OOy4YeHHsS C
MOJIKPEIJICHUEM C YUETOM CHelU(DUKU 3aauu

- ajanTanUs W HACTpOHKa ajlropuTMOB OOY4YEeHHS C
MOJKPEIUIEHUEM 10]] OIIPEAETICHHYIO CPeLy.

HaBbIkH (ONIBIT 1€SITEJILHOCTH):

- HHTepecyeTcs HOBBIMH TpeHIaMu B cBOeH
poeCCHOHATTBHON OTPACIIH, PACCMATPUBAET MX C TOYKH
3peHUs] IPUMEHEHUS B CBOEH JI€ATEIIbHOCTH;

- BIQJCeT HABBIKOM HCIOJNB30BAaHHUS  CYIIECTBYIOIINX
IPOrpaMMHBIX ~ OMOMMOTEK M MOAENeH, co3aaHus
MPOrpaMMHBIX peaI3alliii Ha OCHOBE aJTOPUTMOB
00y4eHHUs C MOAKPEIIEHUEM

CpencrBa ansi OUEHKH pA3IMYHBIX YPOBHEH (OPMUPOBAHUS KOMIICTCHIIMH I10 KaTErOpUsSM
«BHATh», «YMETbY», «BIAJIETh)» O0ECIEUUBAIOT PEATU3ALUI0 OCHOBHBIX IMPHUHIIMIIOB KOHTPOIIS,
TaKuX KaK 00BEKTUBHOCTh u HE3aBUCUMOCTb, IIPAKTUKO-OPUEHTUPOBAHHOCTD,
MEXIUCIUIIIIMHAPHOCTb.
C yderom 3TOTr0 KOHTPOJIBHBIE BOMPOCH (3a1anusi, 3a1a4un), Bxoasmue B ®OC, nmist pa3IndHbIX
KaTeropuil 1 ypoBHE OCBOCHMSI KOMIIETEHIIUIA MOT'YT UMETh CIEAYIOIINI BUJL.
3HATD Ilpumepsnri:

1 Twumbl 33124 MAIIMHHOTO OOYYEHHS U KJIACCHI aITOPUTMOB, K HUIM MIPUMEHSIEMBIE.

2. OcHOBHBIE HAaNPABJICHUS PA3BUTHUS UCCIIEIOBAHUN B O0JIACTH CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTA.
3. Teopernyeckne OCHOBHI AITOPUTMOB MAIIMHHOTO OOYYEHHUS.



YMETD Ilpumepsr:

1 TloAroToBUTH AaHHBIE K HCIIOIB30BAHUIO AJITOPUTMA MAIIIMHHOTO O0YyUYEHUSI.

2. OreHUBaTh KQ4e€CTBO PEIICHUI CHCTEM MAIIMHHOTO 00yUYeHUSI.

3. AanTupoBarh aIrOPUTMbI MAIIMHHOTO 00YYEHHUS K PELICHHUIO MPAKTUYECKUX 3aa4.
BJIAIETD IIpumepsbr:

1 Merononorus pa3pabOTKH PEIICHUI MAIIMHHOTO O0yYCHHUS.

2. Tlpumepbl MPaKTUYECKOTO MPUMEHEHUS ApXUTEKTYP HCKYCCTBEHHOTO HHTEIUICKTA.

3. Merobl OHIAMH TECTUPOBAHUS PELICHUH MAalTMHHOTO 00yYeHUsI.

METOIAYECKHUE MATEPUAJIBL, ONPEAEJAIOIIHUE ITPOOELYPbI
OIEHUBAHMUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMHUPOBAHUSI KOMIETEHIINA

[Tpumepsl (MakeTbl) METOAMYECKUX MATEpPUAJIOB, ONPEACIAIONUMX MPOLEAYPbl OLIEHUBAHUS
3HAHUM, yMEHUH U (UJIK) OTbITA AEATEIbHOCTU

HaumenoBanue Kparkas xapakrepucruka IIpeacrasiienue
OLICHOYHOI'0 OLICHOYHOI'0 CpPe/ICTBA OLICHOYHOI0 CPe/CTBA
cpeacrsa B doHge
Texkymui KOHTPOIIb CpencTBo poOBEPKH OCBOEHUS KommnekTs! Ouneros
yCIIEBaEMOCTH YPOBHEH «3HATHY», «YMETb) (3aianmii)
KommiekT 0uiieToB (MpuMepHbIii)
buner 1.
11 baitecoBckuii knaccudukarop. Ouenka npusnakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
12 Knacrepuszanus. kMeans, kMeans++, MeanShift, DBSCAN.
buner 2.
2.1 Aucam6mu. Soft and Hard Voting. Bagging. Ciy4aiinblii jiec.
2.2 Metpuueckwuii knaccuduraropbl. KNN.
WKNN.
buner 3.
31 JIuneitnas perpeccus. LASSO, LARS. CART.
3.2 JepeBbs pemiennii. MTapopmanmonsslil Beiurpeim. Ommoka
KJaccupukanuu, sHTponus, kpurepuit Jpxunu. [IpyHuHr.
buner 4.
41 I'no6Ganpubiii mouck. Chydaiineiii mouck. Gridsearch. Criyuaiinoe
omyxnanue.baiiecoBckas onTUMu3aLus.
4.2 Jluneitnas perpeccus. [lonmmHoMuanbHas perpeccus. ['pedHeBas
perpeccusl.
buner 5.
5.1 AdaBoost. I'pasneHTHBIH OYCTHHT PEMIAIONINX JI€PEBHEB.
5.2 Knacrepuszanus. AgglomerativeClustering. Merpuku kiiactepu3anu.
buner 6.

6.1. Ouenka knaccudukanuu. DddexkruHocts 1o [apero. Precision-Recall u
ROC xpussie. AUC.



6.2 Heiiponnsie cetu. [lepuientporPo3en6narra. O6paTtHoe pacmpocTpaHeHne
rpaaueHTa. OyHKIMK akTuBarmu. Softmax.

buner 7.
71  Jloxanpueii momck. HillClimb wu ero pasnHoBumnocTH. OTxur.
I'eneTnueckuit
AITOPUTM.
1.2 Metoa onopHBIX BEKTOPOB. Sapa.

Ilepeyensb JJadopaTOpHBIX padoT (MPUMEPHBIA)

O0mue pekoMeHIaAUMH K J1a00paTOPHBIM padoTaM: /Ui Pa3HbIX YPOBHEH IOATOTOBKU
CTYAEHTOB MOKHO HCIIOJIb30BATh PAa3HYIO MIYOUHY peanu3aluy pemenus. Tak, A1 cTy1eHTOB
HETEXHUYECKUX CIIEUAIBbHOCTEN 3a/1aHne MOYKET 3aKJII04YaThCsl B IPUMEHEHUH F'OTOBBIX
METO/I0B 13 OMOJIMOTEK WIN 3aII0JHEHUEM NIPOITYCKOB B IporpaMmax, rje 0osbiias 4acTb
HOJTOTOBJIEHA IIpenogaBaTeneM. sl CTyAeHTOB TEXHUYECKUX CIIEUAIbHOCTEN 3a1anue Oyaer
3aKJII0YAThCs B peasln3aliy aJrOpUTMOB 0€3 HCIOIb30BAHUS TOTOBBIX PEIICHU.

JIP1.1 Metoapl paboTel ¢ Tabmuiamd B Python. Arperamuss u Busyanu3saius JIaHHbIX.
[IpoBenieHre NEPBUYHOIO aHAIU3A TAHHBIX.

[lenu: u3ydeHne METOAOB pabOThI ¢ JaHHBIMH B PYthOn u mpoBeneHHe MEPBUYHOTO aHAIM3a
JTAHHBIX.

3aganue: 3arpysute maracer B pandasmaradpeiiM. BoiBequTe OCHOBHBIC MapaMeTphl Jaracera.
Ornpenenure, CKOJBKO B JaTaceTe CIydaeB OTCYTCTBUSA MpU3HAKOB. Orpeaenurte, CKOJIBKO
MPU3HAKOB SIBIISIIOTCS KAaTE€ropuajibHbIMH. Busyanusupyite pacrnpenesieHue NpU3HaKoB II0
KJ1accaM. Buzyanusupyinre 3aBUCUMOCTb MEXIY MPU3HAKAMH.

JIP1.2 Wcnonp3oBanue u cpaBHeHHE anroputMoB kiaccudukanuu: KNN, pemaromue nepesbs u
UX aHCaMOJIH, JIOTUCTHYECKAas perpeccusi.

[lenu: mpuMeHeHne U OIICHKA aITOPUTMOB KJIacCU(UKAIUH.

3ananue:

Paznenute maracer Ha oOydarOmMil ¥ BaTUJAIMOHHBIA C COXpPAaHEHHUEM MPOMOPIUN KIIACCOB.
Knaccupuuupyiite Touku wu3 nparacera ¢ momomibto anroputMoB KNN, rorucruueckoit
perpeccun, CART, ciyuaiinoro neca, CatBoost. Ilogbepure mydmme mapaMeTpsl alrOPUTMOB
CTIIOMOIIBIO BAJIMJIAIIMOHHOM BbIOOpKU. CpaBHUTE BpeMsl paOOThI aITOPUTMOB U 3aBUCUMOCTH OT
npeoOpaboTKU JaHHBIX.

JIP1.3 Hcnonb3oBaHue M OIEHKA aIropuTMoB perpeccuu. Ilonbop onTUManbHBIX MapaMeTpoB
perpeccum.

[lenu: u3ydeHue anropuTMOB PErPECCHH.

3anaHue:

[TpumenuTe MeTO IMHEHHOM perpeccuu JUisl pelieHus 3aaun Ha aaracete. /lo0aBbTe B gartaceT
NOJMHOMHAIbHBIE TpU3HaKu. [lo6aBisiiTe MpU3HAKK [TOKa HE YBUIUTE Nepeo0yyeHne Ha
BanuannonHoMaaracere. [Ipumenure rpedHeByto perpeccuto 1 LASSO, yToObl n36aBUTHCS OT
nepeooy4eHus.

JIP1.4 OnTtumuzanuoHHBIE 3aMa4u M uX pemieHus. [logbop rumepmapamMeTpoB aaropuTtMa ¢
TIOMOIIBIO METOJIOB ONITUMH3ALIUH

Llenu: n3yueHue aJropuTMOB PEIICHHUS ONTUMH3AIIMOHHBIX 3a/1a4.

3aganue:

1 OnTuMu3upyiTe JJTMHY MapiipyTa B 3a7a4e KOMUBOsDKEpa ¢ oMoliibio anroputmos hillclimb,
OT)KHTa ¥ TEHETHYECKOTO ITOPUTMa. BBIBEINTE MOTYYMBIINICS TYTh U €T0 JITHHY.



2. OnTuMU3HpYITE THIIEpIapaMeTphl alrTOpUTMa MATMHHOTO 00y4eHUs (Ha BBIOOD) C TTOMOIIBIO
CITy4aiiHOTO TIOMCKa, IMMOKMCKa 1o pemeTke, anropurma hillclimb, reneruueckoro anropurma.

JIP2.1 Knaccudukanus nzoopakeHuii 1 TpaHchepHoe o0ydeHue.

Llenu: n3y4eHne METOI0B TIIYOOKOTO 00YUYeHUs sl pabOThI C H300paKEHUSIMH.

3aganue:

3arpy3uTe JgaraceT W CO3JaiTe HTeparop s MOJEIH TIyOOKOro oOy4eHus. 3arpys3ure
npenooydyennyo Ha ImageNetcseprounyio ceth (AlexNet, VGG wimu ResNet) u no6aBbre K
backbonenonnocBszHbii cioit st 00ydeHus. OOyunuTe HEHPOHHYIO CETh Ha, BH3YaJM3UPOBAB
rpaduk (QyHKIIMU TOTEph Ha OOydYaroIIed W BaJWIAIMOHHOW BBIOOpKe. Peanmsyiite Momyib
NPUMEHEHUS] HEHPOHHOM CETH K JaHHBIM, ITPOBEPHTE KAYeCTBO 0OYUCHHS Ha TECTOBOW BBIOOPKE.

JIP2.2 PaboTa ¢ TeKCTaMu M UX BEKTOPHBIMH IpecTaBieHusMu. Llenu:

M3YYCHHUE MOJIEICH BEKTOPHOTO MPECTABICHUS TEKCTOB. 3aaHue:

CkauaiiTe npenoOydeHHbIe BeKTOpa 1iist ciioBaps. C mOMOINIBIO 0000 Kiaccudukaropa
maruaHOro o0ydenus (KNN, SVM, CatBoost) kinaccuuimpyiite TEKCThI U3 1aTaceTa 1o CyMMme
BEKTOpOB ci1oB. Kitaccuduumpyiite TekcTsl ¢ momorpio LSTM cetn.

JIP3. 1 Ilpumenenune Q-Networks s perieHus mpocThix OKPYKEHUH.

Llenu: n3ydyeHue npuMeHeHns: 00y4YEeHUs ¢ MOAKPEIUIEHUEM JUIsl peIlieHnH 3aa4 KOHTPOJIS.
3aianue:

OO0yunTe IPOCTYIO NONHOCBI3HYIQ-CceTh 1Isl pelieHus okpyxkenus: LunarLander.

[Tponienypsl oOlLiEHUBaHMS 3HAHUM, YMEHUH, (QOpPMBI M OpraHM3aLUs TEKYIIEro KOHTPOJISA
YCIIEBAEMOCTH H MTPOMEKYTOUHOM aTTECTAIIMH 00yUYarOIINXCsI

Texylmuii KOHTPOJIb YCIIEBAEMOCTHM M IIPOMEXYTOUYHAsl aTTecTalus CTYJCHTOB BEIETCS B
coorBercTBuM C [lojokeHHeM O TEKylmeM KOHTPOJIE YCIEBAEMOCTH M IIPOMEKYTOUYHOH
aTTecTaliMu o0pa3oBaTeIbHOW OpraHU3aIH

Texkyumuii KOHTPOJIb yCIIEBAEMOCTH

Monyne nenutcs Ha nBa Onoka. Kaxnawlii 010K BKIIO4aeT B ce0sl M3ydE€HHE 3aKOHYEHHOI'O
paznena, yactu Mopyis.

Tekymuit KOHTPOJIb IO MOIYII0 OCYIIECTBIISETCS M0 KaJleHaapHOMY yueOHoMy rpaduky. Cpoku
KOHTpOosIbHBIX Meporpusatiii (KM) u cpoku nonaseneHust uToroB no Moaynio oroOpakaroTcst B
pabouux ydeOHbIX IUIaHaX Ha cemecTp. CTYIEHT [OJKEH BBIIOJHUTH BCE KOHTPOJIBHBIE
MEPOIIPUATHS, IPELYCMOTPEHHbIE MOysIeM K yKa3aHHOMY CpPOKY, IIOCJIE€ 4Yero MpernojaBaTeib
IPOCTaBIseT OajUIbHBIE OLCHKH, HAOpaHHBIE CTYIEHTOM IO pe3yjibTaTaM TEKYLIEro KOHTPOJIS
ycneBaeMocTy o Moayio.

KoHTponbHOE MEpONpUsATHE CUUTAETCS BBINOJIHEHHBIM, €CIM 3a HETO CTYICHT IOJIyYns OLICHKY
B Oajylax HE HM)KE€ MUHUMAJIbHOW OLEHKH, YCTAHOBJICHHOW MPOrpaMMON MOAYNS MO JAHHOMY
MEPOIPHUATHIO.

CryneHTsl, HE CAABUIME KOHTPOJIBHOE MEPONPHUATHE B YCTAHOBICHHBIM CPOK, MPOJOJDKAKOT
paboTaTh HaJ HUM B COOTBETCTBHE C MOPSIKOM, IPUHATHIM 00pa30BaTeIbHON OpraHu3aIfen.
IIpomesxkyTouHast arrecTanus

DopMOH IPOMEKYTOUHOU aTTECTALMU 110 MOIYIIIO SIBIISETCS 3a4eT.

OuenuBanne Monyns Bexnercss B cOOTBEeTCTBMM € [lonokeHMEM O TeKylleM KOHTpOJe
yCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAllMM CTYJACHTOB 00pa30BaTeIbHOM OpraHu3alny.
HanpuMmep, MeToAMKA OLIEHKH 110 PEHTHHTY

CryneHT, BBINOJIHMBIIMM BCE NMPEAyCMOTPEHHBIE y4eOHBIM IIJIAHOM 3aJjaHUs U CHAaBIIUH Bce
KOHTPOJIBHBIE MEpONPHUATHS, IIOJy4aeT HUTOTOBYKO OLEHKY MO Moayno 3a cemMecTp B
COOTBETCTBUU CO CIEAYIOLIEH IIKAIOM:

PeliTunr Ouenka Ha 3auere
85-100 3auer




71-84
60-70
0-59 Hesauer

Pefitunr crynenta mo Moayiio 3a ceMecTp onpezensercs Kak cymma 0auioB, OJYyYEeHHBIX UM
3a Bce 010k Mopyist, 1 0aisioB 32 IPOMEKYTOUHYIO aTTecTaluio. MakCUMaabHOE KOJTUYECTBO
6ayu1oB 32 Moyb B ceMecTpe ycTaHaBiIuBaeTcst paBHbIM 100




