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1. lenau ocBOEHHUS TUCIUIIMHBI

HCJ'IBIO HU3YUCHUA JUCHUIIIINHBI «CucreMsl HCKYCCTBCHHOI'O UHTCIIJICKTa» SABJISICTCA q)OpMI/IpOBaHI/IC
KOMIETCHIMH B 00JIACTU MPUMEHEHHUS HHTEIUICKTYAIbHBIX HHPOPMALMOHHBIX CHCTEM JUISl PEIICHUSI
npodecCHOHAIBHBIX 33/au.
3a/1a41 JMCHUILIMHBL:

— O3HAaKOMHUTh C COBPEMEHHBIMH OOJIACTSIMU HCCIICJOBAHHS [0 HMCKYCCTBEHHOMY HMHTEIUICKTY WU
cepamu IPUI0KEHHS IKCIIEPTHBIX CHCTEM;
— HO3HAKOMHUTH C KOHHOCHIUAMH, COCTABIAIOIIMMHU OCHOBY COBPCMCHHBLIX CUCTECM HCKYCCTBCHHOI'O

WHTEIICKTA;

— U3JI0KUTb TCXHHUYCCKUC IMOCTAHOBKHM OCHOBHBLIX 3aJa4, pCIIACMbIX CHCTEMAMH HCKYCCTBCHHOI'O

HHTCJIJICKTA,

- IIO3HAKOMHUTD C

0COOEHHOCTAMU

IIPAKTUYECKOT O

HCIIOJIb30BaHUA

HH(OPMAIMOHHBIX CUCTEM B 00J1acTH MH(POPMAITMOHHOM 0€30MacHOCTH.

2. Mecto nucuunauHbl B cTpykType OIIOII 6akanaBpuata

[{ukJy, K KOTOPOMY OTHOCUTCSI TUCLUILIIMHA:
b1.B.18. «CucreMbl HCKYCCTBEHHOTO MHTEIIEKTa»

HUHTCJIJICKTYaJIbHBIX

Kon n O000menHbIe TPY10BbIe (PyHKIUH Tpynossie pyHKuIHM
HaMMeHOBaHHUe Kon HaumenoBanue | YpoBeHb HaumMeHoBanue Koa |YpoBensn
npo¢ecCHOHAIBHO KBaJM(pu (mogypos
ro Kaluu €Hb)
CTaHAapTa KBaJIN (U
Kanuu
06.001TIporpammuct | D [Paspabotka 6 AHau3 TpeOOBaHMM K D/01.6
TpeOOBaHMIA 1 POrpaMMHOMY 00€CIIEYEHHUIO 6
HPOSKINPOBATIHC Pa3zpaboTka TeXHMUYECKUX D/02.6
[POTPaMMHOTO crierduKaMii Ha IPOrpaMMHBIE
o0ecrieueHust POTPaMM 6
KOMITIOHEHTHI 1 UX B3aUMOJICUCTBUC
[ [poexTrpoBaHUE MPOrPAMMHOTO D/03.6
obecrieueHus 6
CBa3b AUCIHUIIJINHBI «CucreMsbl HCKYCCTBCHHOI'O MHTCIIJICKTa»
C NpeImeCTBYOIIMMHA JUCHUIIMHAMHA U CPOKH MX U3YyYCHHUA
Kon JlvcuuIMHbL, TpeAIIECTBYOIINUE TUCIUIIINHE Cemectp
JUCHUITIINHBI «Cucremsbl HCKYCCTBCHHOT'O MHTCIIJICKTA»
b1.0.07 JluckpeTHas MaTemMaTKa U MaTeEMaTHYECKAas JIOTUKA 3
b1.0.10 NudopmarimoHHbie TEXHOJIOTHH B 2,34
b1.B.11 KomnproTepHblii aHANIA3 TaHHBIX 3

CBs3b AUCHUIIIINHBI «CucreMsl HNCKYCCTBCHHOT'O MHTCIIJICKTA»
C NOCJICAYOIIUMHU JUCHUIIMHAMHA U CPOKH UX H3y4YCHUS.




Kon JIMCUMIITUHBL, CIIEAYIONUE 32 JUCLUITTIMHON Cemectp
JUCLUIUIAHBI «CurcreMbl HCKyCCTBEHHOTO MHTEJUIEKT»
b1.B.13 NHTenneKkTyanbHble CHCTEMBI U TEXHOJIOTUH 7
b1.B.04 Kopnoparusabie nH)OpMaLIMOHHBIE CHCTEMBI 7
b1.B.JIB.04.01| MynbTuMea1a TEXHOJIOTUU 8

3. Pe3yJILTaTI>I OCBOCHMA NUCIHHUITJINHBI (MOI{yJISI) «CucreMbl HCKYCCTBCHHOI'O MHTCJIJICKTAa»

ITporecc

HU3YUCHHUA

JUCIATUINHBI

HaIpaBJICH Ha

(dhopMupoBaHHe

OJICMCHTOB  CJIICAYIOIIUX

koMmrereHiuii B coorBerctBur ¢ ®I'OC BO no nanHOMy HanpaBJIeHUIO:

Kareropus
(rpynna) Kon u Haumenopanue Koa u naumenosanue IInannpyemMble pe3yabTaThl
. KOMIIeTEHIHH MHIHKATOPA J0CTHIKEHHSI 0o0y4yeHHUs MO0 TUCHUTIIHHE
KOMIeTeHIuii
KOMIIEeTeHIIUU

YK-1 VK-1. HNJI.YK-1.1. AHanu3upyeT3HATh:  METOJIbI  HAYYHOTO

CriocoOen 0CYIECTBIATE  poGieMHyI0  CHTYaluio  KaK[o3HaHHs, B OCHOBE KOTOPBIX

MONCK, KPUTHYECKHIA ,

1P CHCTEMY, BBIABJIAS SClnexut paccMoTpeHne 00bEKTa

aHAJIU3 U CUHTE3
nHGOPMAIUH, IPUMEHSITh
CHCTEMHBIH ITOAXO0 ISt
pelIeHus TOCTaBICHHBIX
3a7a4

COCTaBJIAIOIIUE W CBA3U MEKIY

HHUMH.

WU YK-1.2. Omnpenenser
IPOOEITBI B WH(pOpMAITHH,
HEOOXOAMMOI Ul pelieHus
NpoOJeMHOW  CHUTyalud, U
MPOEKTUPYET TPOIECCH MO HX
YCTpaHEHHIO

NI YK-1.3. Kpurnuecku
OLICHUBAET Ha/I&KHOCTh
HCTOYHUKOB uHpopmanum,
paboTaeT ¢ TPOTHBOPEUMBOM
nHpopmanmeid W3 Pa3HBIX
HNCTOYHUKOB

NJ.YK-1.4. PazpaGaTbiBact u
COJIepKATENILHO apryMEHTHUPYET

CTPATETHUI0 pemeHus
npoOJIeMHOM  cUTyauuM  Ha
OCHOBE CHUCTEMHOTO "
MEXTUCIUTUIMHAPHOTO

IOJIX0/I0B

NA.VK-1.5. Crpour cuenapuu
peanuzanin CTpaTerum,
OTIpe/ieNisisi BOBMOXKHBIE PUCKH U

npeajiarad nmyTu uxX yCTpaHCHUA

KaK CUCTCMBI: HECJIOCTHOT'O
KOMIIJICKCA B3aNUMOCBA3aHHBIX
JICMCHTOB, MCTOAbI 1 MOJCIN
CTpaTCru4cCcKoro

(VK-1)

C HCIIOJBb30BAHHEM

[UIaHUpOBaHUs 3
YMmern:

METO/I0B CHUCTEMHOIO
0/1X0/1a aHAJIM3UPOBATh
aIbTEPHATUBHBIE  BapHUaHTHI
pELIEHUsT MCCIIEA0BATENbCKUX
3ajad, BBIPa0aTHIBATh
JNENUCTBUN

CTPATCTUIO Hu

OLICHUBAaTh  3(PPEKTUBHOCTH
pean3alii  CTPaTerHuecKux
mwiaHoB Y (YK-1)
Baagers:

CHUCTEMOU

LEJIOCTHOU
HaBBIKOB
METO/I0JI0TUIECKOTO
UCTIONIb30BaHUSI  CHCTEMHOTO
NojxoJa NP pelIeHUU
Mpo0sieM, BO3HUKAIOIIUX IMPHU
BBITTOJTHEHUH
UCCIIEIOBATEIbCKUX  PadoT,
HaBbIKAMU OTCTauBaHHUS

CBOCH TOYKU 3pEHUSA IIpU

BBIPAOOTKE  CTPAaTETHUECKHX




IJIAHOB BBITIOJTHCHHU A

HCCIIeIOBAaTeNIbCKUX padbor B
(YK-1)

[IK-11

[1K-11 - Criocoben
BBISIBUTH
€CTECTBCHHOHAYUYHYIO
CYITHOCTB TIPOOIIEM,
BO3HMKAIOIINX B XOJI€
poheCCUOHATBHOM
JEeITEIIbHOCTH B 00JIaCTH
MOJICTUPOBAHUS U
AHAJIM3a CIOXKHBIX
€CTECTBEHHBIX H
HCKYCCTBEHHBIX CUCTEM

IIK- 11.1 IloHmMaeT TPUHIIHIIGL
IMOCTPOCHUS U OCHOBHBIC METO/IbI

CHUCTEM HCKYCCTBEHHOTO
WHTEJUICKTa ¥ TIPUMCHSICT UX JUIs
peleHus 3amaq
npodeccnoHaTbLHON
JeATENTbHOCTH,

K- 11.2. Uccnenyer
HarpaBJICHUsI MPUMEHECHUS
CHUCTEM HCKYCCTBEHHOTO

WHTEJUIEKTa Ui Pa3iIMYHbIX
MIPEAMETHBIX 00JIacTeH;

IK-11. 3. Bribupaer
KOMIIJICKChI METOOOB Hu
WHCTPYMEHTAITBHBIX Cpe/ICTB
HCKYCCTBCHHOTO UHTEIICKTA JIJIsI
peuieHus  MpodecCHOHATBHBIX
3aJad B 3aBUCHMOCTH  OT
0COOCHHOCTEH MPEIMETHON
o0acTH.

3HaTh

OCHOBHBIC HATIPABIICHUS
pa3BUTHUSI UCCIIEIOBAHUM B
00JacTu cUCTeM
VICKYCCTBEHHOTO HHTEIUICKTA.
TK-11 - 31
€CTECTBCHHOHAYYHYIO CYIITHOCTb
PO0OJIeM, BO3HUKAFOIIIUX

B X07¢ Ipo(hecCHOHATBHON
NeSITeTIbHOCTH B 001aCTH
MOJICIIUPOBAHHS U aHATIH32
CJIOXKHBIX €CCTCCTBCHHBIX U
HNCKYCCTBCHHBIX CUCTEM

IK-11 32

YMmerb

BBIABJIATH €CCTCCTBCHHOHAYUYHYIO
CYILTHOCTB TPOOJIeM,
BO3HHUKAIOIINUX B X0/€
po¢eCCHOHATBHON
JCATCIIBHOCTU B

001acTH MOJETHUPOBAHUS U
aHAJIN3a CIIOXKHBIX
€CTECTBEHHBIX U HCKYCCTBEHHBIX
crCTeM

MIK-11-Vv1

HCII0JIb30BATh 3HAHUE OCHOBHBIX
METOJ/IOB HCKYCCTBEHHOTO
WHTEJJIEKTa B TIOCIEAYIOIIEH
po¢eCCHOHATBEHOM
JIeSITETLHOCTH

TK-11 -V2

Baanern

HAaBBIKAMU BBISBICHUS
€CTECTBEHHOHAYYHOH CYIIIHOCTH
Mpo0JIeM, BOZHUKAIOIINX B XOJIE
poQheCCHOHATBHOM
NesITeIbHOCTH B 00JIACTH
MOJICITUPOBAHNS M aHAJIN3a
CJIO’KHBIX €CTECTBEHHBIX U
HNCKYCCTBCHHBIX CUCTEM

I1K-11 - B1

HaBBIKAMU HUCIIOIB30BaHHS
3HaHUS] OCHOBHBIX METO/IOB
MCKYyCCTBEHHOTO MHTEJUIEKTA B
MOCIICAYIOLICH

po¢eCCHOHATBHOM




TIESITENBHOCTH
[1K-11 - B2

4. CTpyKTYypAa M coiep:KaHHe TUCHUTLTHHBI (MOTYJIs1)
4.1. CrpykTypa IMCHUILIHHBI (MOLYJI51)
OO011ast TpPyA0EMKOCTh AUCLUILIMHBI COCTABIISET 2 3aU€THBIX €AMHUILL, /2 4acoB.

No Buabl yuedHoii padoThl, BKIIOYAs DopMBbI TEKYLIEro
n/m CaMOCTOSITEJILHYH PaGOTy CTYIEHTOB H | KOHTPOJIsSl yCIIeBAeMOCTH
TPYAOEMKOCTH (B 4acax) (no nedenam cemecmpa)
K C DopmMa IPOMEKYTOYHOM
OHTAKTHAS amocTosiTeTLHA aTTecTalH (10
padora s1 paboTa cemecmpam)
HaumeHoBaHue pa3iesioB © 2
]
U TeM JMCUMIIMHBI =§* N
o) o
(monyain) = |- 2 gl & |~
5 g & g x| &
2 g g 3 2 3 = 2 [}
= = < Q Q = o] ort =4
= = & & |3 3) b4 | = =3
= 3 E < |8 g sl&l= |=
< 3 = < 2 = a| & & =
1] < = ~ < o O| & oo =
O ] = Q o = Sl x| s|o =]
= 3 = © = =3 T 1 8|9 3
= T S S | s = = AR RS =
o 51 5 o - = = g 2lals| sl =
= 5 = < S o = = B2 2| 2= 3
3 = = < = Q = Q 19 2| e & & & M
S |e |E |2 |& [E|lel8 |8 |E |8 |g|28|8|2|8¢gS
2 |E|E S (221215 |2 |2 |5|828legd,
Q Q
g8 2 & |2 |Flele [ | |8 [glE[EEE8eE
Bsenenne B
VMICKYCCTBEHHBIN
NHTEIUIEKT U OCHOBHBIE 10110} 8 8
MCTObI MallInHHOI'O
oOyueHust sl paboThl
4
Crcrembl rITyO0KOro 4| 6 7
00ydeHUs
O0yueHmne C 4l al g 3
[MOAKPCIVICHUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma (npoexm)
[ lo02omoska k sK3ameHy
OO0mrass TPYIOEMKOCThb, B ITpoMexyToYHast
gacax dopma
72 |18 | 18 | 18 Sauer *
18 -
3ader ¢ OneHKOH
Ox3aMeH




4.2. ConepxxaHue THCHMIINHBI (MOTYJIsA)

n/n

A

HaumeHnoBaHue moay.isi, cogep:kanue

acChbl

«BBeieHNe B MCKYCCTBEHHBINI MHTE/UIEKT M OCHOBHbIE METONbI
MAIIMHHOTO 00y4YeHus A5l Pa00ThI C TAOTUYHBIMH TAHHBIMI»

Jleknun

1.1-15

[OnuuoHanpHO:  MaTeMaTUYeCKUW  JMKOe3 MO  3JIeMEHTam
MaTEeMaTHYeCKON CTAaTUCTHKHU, JTUHEHHON anreOphl M MaTeMaTH4YeCKOIro
aHanm3a. |

OCHOBHBIE  33Ja4d  CUCTEM MCKYCCTBEHHOI'O  HMHTEJUIEKTA.
Knaccudukanus, kmacrepusanusi, perpeccus. THUNBI  MaIIAHHOTO
oOyueHusi: ¢ y4yuTesieM, Oe3 Yy4YuTels, C YaCTUYHBIM IPHUBIICUYCHHEM
yuuTenst, 00y4eHue ¢ MOJKPEIICHUEM.

Knaccudukanus Ha npumepe anropurma k-Ommkaidimux coceneit
(kNN) [OnumonanmpHO: bBbIcTphIii mOMCK Omipkalmmx —coceneil. |.
MeTpuku OIeHKH KJIacCH(pUKAIMK: MMOJIHOTa, TouHOCTh, Fl, ROC, AUC.
Bamumanmonnass u tecroBas BbIOOpka. Kpocc-Bammmanms. PabGorta ¢
KaTeropraJibHbIMU MIPU3HAKAMU.

Perpeccusi. Metpuku ouenku perpeccun: MSE, MAE, R2 -
koaddunmeHT aerepmuHanuu. JIuHeWHas perpeccus, MOJIWHOMHAIbHAS
perpeccusi. IlepeoOyduenue u perymnspusanus, rpeOHeBas perpeccus,
LASSO, ElasticNet.

Jlunetinple  Momenu  Juid  Kiaccubukamuu.  lleprentpow,
JIOTUCTUYECKAs] ~ perpeccus,  MOJHOCBA3HbIE  HEHPOHHBIE  CETH,
CTOXaCTMYECKUH TpaJUEHTHBIH CHOYycK M OOpaTHOE paclpocTpaHEHHE
rpaguenTa. Perynspusaius TuHEHHBIX MOJieNel KiacCu(PUKaIUUH.

Krnacrepuzanmusi, k-means, k-means++, DBSCAN,
arjioMmepaTHBHas Kjactepusalus. MeTpUKu OLIEHKU KJIaCTEPU3aALINH.

AJNTOPUTMBI, OCHOBaHHBIC Ha TPUMEHEHUH PEIIAIONINX JICPEBHEB.
Kputepun pazgenenus ysna: MHGOPMAIMOHHBIN BBIUTPHIII, KPUTEPUIl
Jlxkuau.  AHcamOiIM — pemialImMx — JCpeBBbEB:  CIy4YyaWHBIM  Jiec,
TpaJueHTHBIA OYCTHHT.

Meton omnopubix BekTopoB. Ilpsimas u oOpatHas 3ajaua.
Ornpenenenre ONOPHBIX BEKTOPOB. S IEpHBIN TPIOK.

HauBHbiii  GaiiecoBckuil  kiaccupukarop. Meroabl OLEHKHU
pacnpeneneHus npusHakoB. EM-ajroputM Ha mpumepe cMecH rayCccuaH.

Metonsl  Oe3rpaAMeHTHON ONTUMM3AIMK: CIYYallHbI MOWCK,
hillclimb, oT)kuT, reHeTUYECKUI aTOPUTM.

JlabopaTopHbie padoThI

P1.1

Meroasr  paboTel ¢ Tabmmmamu B Python. Arperamus u
BHU3YaJIH3aIus
naHHbIX. [IpoBeieHNE MEPBUYHOTO aHATN3a JaHHBIX.

P1.2

Hcnonp3oBanue 1 cpaBHeHUE anroput™oB kinaccudukarmm: KNN,
pelIaroIre 1epeBbes U UX aHCaMOJIH, JJOTHCTHYECKasi perpeccHsl.

P13

Hcnonb3oBaHue M OLEHKa airoputMoB perpeccuu. [loxbop
ONITUMAITEHBIX
1apaMeTPOB PETPECCUU

P1.4

OnTuMH3alMOHHBIE  3agayd W ux  pemeHus.  [lombop
TUIIEPIIAPAMETPOB AJITOPUTMA C IIOMOIIBIO METOI0B ONTUMU3ALIAH.

IIpakTuka




[TporpaMMHO-aITOPUTMHYECKOE OCBOSHHE MaTepraa

P1.1
CamocrosiTeibHas padora
[IpopaboTka yueOHOTO MaTepHaa JCKIHi
P1.1
[ToaroroBka k 1a00paTOpHEIM paboTam
P1.2
[TonroroBka Kk pyoeKxHOMY KOHTPOJIIO
P13
Jpyrue BUIBI CAMOCTOSTENEHON PabOThI
P14
Jlekuuu
Hetiponnsie cetu. DyHKIMM OMMOKKM HEUPOHHBIX CETEH U
d- oOy4eHwue ¢
MOMOIIIBI0 00OpaTHOrO pacrpocTpaHeHuss Tpaauenta. [loHsTue
3 09T4a U SIOXHU.
PabGora ¢ wu300paKeHUSIMU C TOMOIIBI0 HEHPOHHBIX CeTeH.
Ceeprounble HeiipoHHble cetd. Onepanuu CBepTOK, max-pooling.
[MomyssipHbICE apXUTEKTYphl CBEPTOYHBIX HEHpoHHBIX cereil: AlexNet,
VGG, Inception
(GoogLeNet), ResNet. Tpancheproe oOyueHue.
O0paboTtka TekcToB. PaboTa ¢ eCTECTBEHHBIM S3BIKOM C TIOMOIIIBIO
HEHPOHHBIX ceTeil. BekTopHble mpencraBieHus sl TekcTta: word2vec,
skipgram,
CBOW, fasttext. PexyppentHbie Heiponnbie cetu, LSTM, GRU.
Tpancdopmepst, BERT, GPT.
JlabopaTopHbie padoThI
Knaccudukanus nzodpaxenuii u tpanchepHoe o0ydeHue.
P2.1
Pabora ¢ TekcTaMu 1 X BEKTOPHBIMH MPEICTABICHUSIMH TEKCTOB.
P2.2
IIpakTuka
[TporpaMMHO-aITOPUTMHUYECKOE OCBOEHUE MaTepraa
P
1
CamocrosiTeibHas padora
[TpopaboTka ydyeOHOTO MaTepuaia JIeKIui
P2.1
[ToaroToBka k 1a00paTOPHBIM pabOTaM
P2.2
[TonroroBka K pyoe:kHOMY KOHTPOJIIO
P2.3
Jpyrue BUIbl CaMOCTOSTENIbHON paboThI
P24
«O06y4eHue ¢ MOoJKPEIICHUEM
Jlexknumn
[TonsiTst areHTa, cpenbl, COCTOSAHUSA, ICHCTBUHA W Harpajpbl.
- OyHKIUA
nenHoctu  cocrosiHus  (Valuefunction) u  ¢yHkums kauectBa
2 nevictus (Qfuntion).

OnTtuMuzanusi CTpaTeTud C MOMOUIbI0 MaKCUMM3aUUu (DyHKUIUI




IIEHHOCTH U KadecTBa. Q-o0yueHue.
I'nmy6okoe o0yuenue ¢ noakperieaneM. Deep Q-Networks, Actor-
critic.
s yposns axcnieptHbIii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie padoThI 4
Jl [Mpumenenne Q-Networks st perreHus mpoCThIX OKPYKCHHUI. 4
P3.1
IIpakTuka 4
Il [IporpaMMHO-aITOPUTMHYECKOE OCBOCHHE MaTepHraia 4
P
3
1
CamocrosiTesbHasi padoTa 3
( [IpopaboTka yueOHOTrO MaTepuaa JEeKIUil 1
P3.1
( [TonroroBka k 1a00paTopHbIM paboTam 1
P3.2
( [TonroroBka K pyoe:KxHOMY KOHTPOJIIO 0
P33 5
( Hpyrue BUIbl CAaMOCTOSITENHHOM PabOThI 0
P34 5

5. O6pa3oBare/ibHbIE TEXHOJIOTHU

B nponecce mpenonaBanust Moayns HCIONB3YIOTCS CIIEIYIOIIUE METO/IBI, CPEACTBAa U OOHOBIISIEMOE

pu HEOOXOIMMOCTH MIPOTPaMMHOE oOecTieueHue HHPOPMAITMOHHBIX TEXHOJIOTHA:

— e-mail npenonaBarens;

— DIIEKTPOHHBIE Y4eOHO-METOAMYECKUE MaTepUaNbl JJIs 00ecTeueHus] CaMOCTOATEIbHOU paboThI
CTYJIEHTOB;

— CHHCOK caliTOB B ceTu «VIHTepHET» A MoMCKa HAyYHO-TEXHUYECKOW HH(OpMAIIUY MO pa3aesiaM
JUCHUTUTHHEI,

—  MaKeThl MPUKJIATHBIX IPOrpaMM, Harpumep, pytorch.

6. YueOHO-MeTOIHUYECKOE OOecreyeHne CaMOCTOSITeILHOI pPadoThl cTya1eHTOB. OLeHOYHbIe
CpeAcTBa JJIsl TEKYILIero KOHTPOJSA YCHEeBAeMOCTH,IPOMEKYTOYHOH aTTeCTAMH MO HTOram
0CBOCHUA JUCHUIIJIMHBI.

Jns obecriedyeHus caMOCTOSATENbHON pabOThI CTYAEHTOB 110 Moayito cpOpMUPOBAH METOAMUECKHUM
KOMIUIEKC, BKJIFOYAIOLIUI

B ce04 cieayronue yueOHO-METOANYECKUE MaTEepUaIb:

1. IIporpamma Kypca.

2. YueOHUKHU 1 yueOHbIe TTOCOOuSI.

3. Criucok aipecoB caiiToB B MH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH «VHTepHeT» (1anee

— cetb «HTEpHETY), COEpIKAIINX aKTyaIbHYI0 HH(OpMAIHIo 1Mo 6s1okam Moysst.
bubnuorpaduyueckne cChUIKM Ha yueOHbIE U3aHNUS, BXOSIINE B METOANYECKUI KOMIUIEKC, TPUBEICHEI B
nepevyHe OCHOBHOW U JIOTIOJIHUTEIBHOM yueOHOM uTepaTypsl, HEOOXOAMMOM A1t OcBOeHUsT Moayis
(pazmen 7).

K nomnosHuTENBHBIM MaTepHUaIaM TaK:Ke OTHOCHUTCS IIEPEUYEHb pecypcoB cetu «HTepHeT,
PEKOMEH/IYeMBIX JUISl CAMOCTOSITEIbHOM paboThI Ipu ocBoeHHU Moy (paszaedn 7). CTyIeHThI HOJTy4aloT
JOCTYII K YKa3aHHBIM MaTepHallaM Ha I1IepBOM 3aHATUU 110 Moayiro.



7. YueOHO-MeTOAMYECKOe ]| MaTepuaAJIbHO-TEXHHYECKOe ol0ecrieyenue
AUCHUTILTHHBI(MOLYJIS)

7.1. YueOHas auTepaTypa:

OcHoBHasi 1UTEPATYypa 10 MOAYJIO

1 Mammunnaoe o0y4yenue. Hayka u HCKyCCTBO IOCTPOCHHUS aJTOPUTMOB, KOTOPBIE U3BICKAIOT
3HaHud u3 gaHubiX. [lerep ®@nax. JJMK Ilpecc. 2015.

2. TI'myGokoe oOyuenue. [lorpyxenue B Mup HeliponHbix ceteit Hukonenko Cepreii ropesuy,
Kanypun A. A. | Huxonenko Cepreii Uropesuy, Kagypun A. A.

3. Oo0yuenue ¢ noakperieaneM / Carron Puuapa C, bapro Dunpro I'., JIMK Ilpecc, 2020.

JlonoIHUTeIbHBIE Y4eOHbIe MATEePUAITBI
1. OcHOBBI HCKYCCTBEHHOT'O MHTEILICKTa : yueOHoe nocooue / E.B.boposckas, H. A. /laBeiioBa. 4-¢
u31.,95ekTpoH. M.: Jlaboparopus 3nanwuii, 2020. 130 c.

2. VckyccTBeHHBI HHTEIUICKT ¢ puMepamu Ha Python. [[xommlIparuk. Bunbsime. 2019.

3. IlpuknagHoe MammuaHOe oOyuenue ¢ nomoibio Scikit-Learn, Keras u TensorFlow: xonneniuu,
WHCTPYMCHTBI M TEXHUKH JUIS CO3JIaHUS WHTCIUICKTYAIbHBIX CHUCTEM , 2-¢ W3JIaHue.
KeponOpenben. [{uanextuka-Bunbssame. 2020.

Xenpuk bpunk, [Ixxo3ed Puuapne, Mapk @esepond «Mammaaoe o0yuenuey, [Turep 2017.

5. Kak yunrtcs mamuna: PeBosrorus B 00,1acT HEHPOHHBIX ceTeil U riry0okoro oOyuenus. S JIekyH.
Anperinaa PRO. 2021.

6. I'poxaem rmybokoe obyuenue. Juapro Tpack. [Turep. 2019.

O6yuenue ¢ nogkperuienueM Ha PyTorch. Coopuuk perienitos. FOcu Jlro. JIMK Ilpecc. 2020.

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

Ea

~

7.2. NuTepHeT-pecypcebl

[IpuMepHBIii TepedeHb peCYPCOB CETH «UHTEPHET», PEKOMEHIYEMBIX ITPU OCBOCHUH MOAYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Baenenwne B MammHHOE 00ydeHue oT «BioinformaticInstitute»
(https://stepik.org/course/4852/promo )
3. Crnenmammzanus MammHaHOe 00ydeHHe M aHAIN3 TaHHBIX OT «MOCKOBCKHN (PU3UKO-
texunueckuid uHCcTHTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma Juis poBeeHus copeBHoBanuii mo DataScience( https://www.kaggle.com )

7.3. IlporpaMMHoOe oGecrnieyenme:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016
AnTtuupycnoe I10 Kaspersky endpoint security
— CnpaBouHo-nipaBoBas cuctema “T'apanrt”

7.4. MarepuajbHO-TeXHUYeCKOe o0ecrieyeHue
Onucanne MaTepuaJbHO-TeXHMYECKOH 0a3bl, HeOOXOAUMOMH 111 M3yUeHHsT MOIYJIsl

[lepeuens MaTepuaIbHO-TEXHUYECKOTO oOecnieueHust Moty

Ne n/n | Bup 3anstuit Buna u HauMeHoBaHUE 000pYI0BAHUS
1 |JlexkunoHHBIE Aymutopun ¢ MYJIbTUMEAUMWHBIMH  CPEICTBAMH, CpPEIICTBAMHU
3aHATHSI 3BYKOBOCHIPOM3BEACHUS U HUMEIOIIHNE BbIXOJ B ceTb «MHTepHET».
[TomerneHust A1 TPOBEACHUS ayJTUTOPHBIX 3aHATHN, 000PYIOBaHHBIC



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

JIabopaTopHbI

KoMmnploTepHBIll KJIacC € KOMIUIEKCOM IPOIPaMMHBIX CPEJACTB,

¢ paboThI MO3BOJIAIOIINX KKIOMY CTYACHTY pa3paldaThiBaTh IPOrPaMMHBIC
peaJII/I3aLII/II/I HpaKTI/I‘-IGCKI/IX 3a4a4 B XOA€ BBIIIOJTHCHUSA Ha60paTOpHBIX
padoT

CamocrostenpH |buOimoTeka, UMeromas paboynue MecTa I CTYJICHTOB. AYIUTOPHH,

ast pabora OCHAII[EHHBIE KOMIIBIOTEPAMH C JIOCTYIIOM K ceTr «HTepHEeT»

[TpakTuka KoMmbloTepHbIii  KJIacC € KOMIUIEKCOM IPOIPAMMHBIX —CPEJICTB,

MO3BOJIIONINX KAKIOMY CTYACHTY pa3paldaThiBaTh MPOrPaMMHBIC
peanu3aiyy MPaKTHIECKUX 3a/1a4 B XOJI€ BBITOJIHEHHS JIAOOPATOPHBIX
pabot




PaGouast mporpamma nuciumiiHbl «CHCTEMBbI HCKYCCTBEHHOT0 HHTE/JIEKTA
coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusamMu OI'OC BO no HanpaBieHHIO MOATOTOBKH
09.03.02 «MupopmaIMOHHbIE CUCTEMBI M TEXHOJIOTHH», YTBEPKICHHOIO IPHUKA30M
MununctepcTBa oOpazoBanusa U Hayku Poccuiickoit denepanmu ot «_19 » ceHTI0ps
2017 r. Ne 926(pen.8.02.2021).

[Iporpammy cocTaBuiu:
K.nenar.nayk, crapmuii npenonasatenb kadenpsl «MHopmManmoHHble CHUCTEMBl U
texHonorun» Papruena 3.C.

[Iporpamma onobpena Ha 3acenanuu kadeaps! «MHPOpMALIMOHHBIE CUCTEMBI U
TEXHOJIOT U

[Tpotokois Ne 8 ot «27» ampenst 2026 roxa

[Iporpamma oyobpeHa Y4eOHO-METOANMUECKOM KOMUCCHEN (PU3UKO-MAaTEeMaTHUYE€CKOTO
bakynbTeTa

[IpoToxon Ne 6 ot «28» anpens 2026 rona



CaeleHns 0 mepeyTBep:KIeHUN MPOrPaMMbI HA O4YepPeIHON y4eOHbIN roJ U perucTpanuu
M3MEeHEeHH

VYueOnniii | Pemenue xadenpsr BHecennrle m3MeHeHHS Iloamuce 3as.
roj (Ne mporoxona, nara) Kadeapoit




[Ipunoxenue

®OHJI OLIEHOYHBIX CPEJACTB JUCLHMILTUHBI (MOIY.JIS)

b1.B.18 CucreMbl HCKYCCTBEHHOI0 HHTELJIECKTA

HanpasJjieHue oaAroTroBKu

09.03.02 UudopMaMOHHbIE CHCTEMbI 1 TEXHOJOTMH

HanpasiieHHOCTH (IPO(HJIb MOATOTOBKH)

HNnudopManmoHHbIe CHCTEMbI M TEXHOJIOTHMH

Kpainpukauus BoIyCKHUKA

bakanasp

®opma o0y4enuns

O'—lHaﬂ, 3ao4yHasi, OYHO-3a0YHadA

Marac, 2026



OHI/ICAHI/IEUHOKA3ATEJIEI71 N KPUTEPUEB OLHIEHUBAHUA
KOMIIETEHIUUN HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHMUS,
OIIMCAHHUE IKAJI OHNEHUBAHUA

®onn onieHouHbIX cpeAcTB (POC) npemycmaTpuBaeT CleayroIee:

— ONHMCaHHUE KOMIUIEKCa MoKa3aTeJsieil — JECKPUIITOPOB OCBOCHHS KOMIIETECHIIUN B BUJIE
PE3yNIbTaTOB 00YUYEHUS, KOTOPBIE CTYACHT MOKET IPOAEMOHCTPUPOBATH (

— (tabawma 1). [y KOHTPOJIS TOCTHIKCHHS KaXI0TO U3 HUX MPEIyCMOTPCHBI OI[CHOYHBIC
CpEICTBa B BUJE BOIIPOCOB, 3a/1aHUM U T.[1.;

— o0003HaUYCHUE KPUTEPHEB — ITPABWII IPUHATUS PELICHUS 110 OI[EHKE JIOCTUTHYTHIX
pe3yabTaToB O0Yy4EeHHS M CHOPMHUPOBAHHOCTH KOMITETECHIIHM.

Kpurtepun oneHkn npomMexyTo4HOI aTTecTanuu B popMe 3a4eTa

YpoBeHb
c(hOpMHUPOBAHHOCTH
KOMIIETEHIIUN

OO6mue TpedoBaHUs K
pe3ysbTaTaM aTTeCTalluu B
dbopme 3adera

[Tnanupyemble pe3ynbTaThl
oOy4deHus

Bricokuii ypoBeHb

Teopernueckoe
coJiep’KaHue Kypca OCBOEHO
MOJIHOCTHIO 03 mpoOenoB
WM B LIEJIOM, WK OobIIeit
4acTbI0, HEOOXOUMBIE
MIPAKTUYECKUE HABBIKA
paboTHI C OCBOCHHBIM
MaTepuaioM c(hopMHUpPOBaHbI
WJIM B OCHOBHOM
c(hopMuUpOBaHbI, BCE WK
OOJIBIIIMHCTBO
MPEAYCMOTPEHHBIX paboueit
porpamMMoi y4eOHBIX
3aJIaHUM BBIIIOJTHEHEI,
OT/IETTbHBIE 13 BBITIOJTHEHHBIX
3aJlaHU# cojiepKaT OMIHOKH

3HaTh: - cCCTEMaTU3UPOBAHHBIE,
rITyOOKHE U TIOJIHBIE 3HAHUS 110
BCEM pasjiesiaM TUCIHILIIHHEL, a
TaKXe [0 OCHOBHBIM BOIIPOCAM,
BBIXOJIAIINM 32 MPEeNbl yaeOHOU
POTPaMMBI; - TOYHOE
WCIIOIb30BAHNE HAY4YHOU
TEPMUHOJIOTMH CUCTEMaTHYECKH-
TPaMOTHOE H JIOTHYECKH
NpaBWJIBHOE  M3JI0KEHUE OTBETa
Ha BOIIPOCHI;

YMerTb: - OpHEHTUPOBATHCA B
TEOPHSIX, KOHIETIIHAX 1
HarnpaBJICHUSAX TUCIUILUIMHBI U
JIaBaTh UM KPUTHUYECKYIO OICHKY,
UCTIOJIB3YSI HAYYHBIE JTOCTH)KEHHS
JIPYTUX TUCHUTUIAH; -
TBOpYECKasi CAMOCTOSITENIbHAs
paboTa Ha MPaKTUYECKUX/
CEeMUHAPCKHX/Iab0paTOPHBIX
3aHATHUSX, AKTHBHOE YJaCTHE B
IPYIIOBBIX 00CYKICHUSX,
BBICOKUH YPOBEHB KYJIbTYPHI
WCTIOJHEHUS 3a/1aHuM;

Baanern: - Gesynpednoe
BJIaJICHHE HHCTPYMEHTapUEM
y4eOHOM AUCIUIUINHEL, YMEHUE
ero A3 GeKTUBHO UCIIOTIH30BATH B
MOCTaHOBKE HAYYHBIX U
MPAKTUYECKHX 3a/1a4; -
BBIpaXCHHAs! CIOCOOHOCTh
CaMOCTOSITENIEHO ¥ TBOPUECKU
pemIaTh CI0KHBIE TPOOIEMBI U




HECTaH/apTHBIE CUTYAIUH; -
IIOJIHOE U INIyOOKOE YCBOEHHUE
OCHOBHOM M JIOTIOJTHUTEIbHOU
JUTEPATYPhl, PEKOMEHI0BAaHHOU
y4eOHOH TTporpamMMoit 1mo
JTUCLUTUIMHE;

ba30BbIi1 ypOBEHb

Teopernueckoe
coJIep’KaHue Kypca OCBOEHO B
1enom 6e3 mpobenos,
HE00XO0UMbIE IPAKTUUECKUE
HaBBIKU pabOTHI €
OCBOEHHBIM MaTepHaiOM B
OCHOBHOM C()OPMHUPOBAHBIL,
peycCMOTpEeHHbIE paboueit
yueOHOI porpaMmoit
yueOHbIe 3aJaHus
BBITIOJTHEHBI C OT/ACTIbHBIMU
HETOYHOCTSAMHU, KaYECTBO
BBITIOJTHEHUS OOJIBIIMHCTBA
3aJJaHUil OILEHEHO YHCIIOM
0amI0B, OJIU3KUM K
MaKCUMYMY.

3HATB: - JOCTATOYHO ITOJIHEIE U
CHUCTEMATHU3UPOBAHHBIC 3HAHMS 10
JMCIIUTLINHE;

YMeTb: - OpUEHTUPOBATHCS B
OCHOBHOM TCOPHAX, KOHICTIUAX
W HAITIPaBJICHUAX AWCHUILIMHBI U
JlaBaTh UM KPUTHYECKYIO OLICHKY;
- UCIIOJIb30BaHUE HAYYHOUN
TCPMHUHOJIOTUH, TUHTBUCTHUYCCKU
" JIOTUYCCKHU IMPAaBUIIBHOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI,
yYMEHHUE JIeN1aTh 000CHOBAHHBIE
BBIBOJIbI;

Baanern: - BiageHue
MHCTPYMEHTApPUEM I10
JUCLUIUINHE, YMEHUE €T0
MCIIOJIb30BaTh B IIOCTAHOBKE U
pELIEHNN HAay4YHBIX U
npodeccuoHaIbHbBIX 3ajay; -
YCBOECHHME OCHOBHOM U
JIOTIOJIHATEIBHOM JIUTEPATYPBI,
PEKOMEH/I0BaHHOH y4eOHOM
MIPOrpaMMoOH MO AUCHUILINHE; -
camocTosTeNnbHas paboTa Ha
MPaKTUYECKUX 3aHIATUSIX, yUaCTHE
B IPYMIOBBIX 00CYX/IEHUSX,
BBICOKHI YPOBEHb KYJIbTYpPbI
WCIIOJTHEHUS 33JIaHUI; - CPETHUM
YpOBEHb C(HOPMHUPOBAHHOCTH
3asIBIICHHBIX B paboueit
IIporpaMMe KOMITETEHIIH.

MuBnMaILHBIN
YPOBEHb

Teopernueckoe
CoJZIepKaHne Kypca OCBOCHO
OOJIBIIIEH YacThIO, HO
poOesbl HE HOCSIT
CYIIIECTBEHHOTO XapaKkTepa,
HE00XO0UMbIE MPAKTUYECKHE
HaBBIKH pabOTHI C
OCBOEHHBIM MaTepHaoM B
OCHOBHOM C()OPMHUPOBAHBI,
OOJIBIITMHCTBO
IPeIyCMOTPEHHBIX paboueit
y4eOHOH TTpOrpaMMOit

3HaTB: - JOCTATOYHBIN
MUHUMAJIBHBIA 00bEM 3HAHUH 110
JUCLUIIIINHE; - YCBOCHUE
OCHOBHOW JIUTEPaTypBHl,
PEKOMEHI0BaHHON yueOHOH
MpOrpaMMON;

Ymers: - ymMeHHE
OPHUEHTHPOBATHCA B OCHOBHBIX
TEOPUSIX, KOHLICTIIMAX U
HamnpapneHusax no [ucuuIiMHe u
JlaBaTh UM OLIEHKY; -
HCMOJIb30BAHUE HAYYHOU
TEPMUHOJIOTUH, CTUJIMCTHYECKOE




y4eOHBIX 3aJaHu
BBITIOJIHEHBI, OT/ICJIbHBIC U3
BBITIOJIHCHHBIX 3aJ]aHUN
COJ/IepXKaT OIINOKH.

H JIOTHYECKOE U3JI0KESHHE OTBETA
Ha BOTIPOCHI, YMEHUE JIeTIaTh
BBIBOIBI 0€3 CYIIECTBEHHBIX
OIIHMOOK;

Baanern: - Biagenue
WHCTpYMEHTapHeM yueOHO
JTUCITUTIIIMHBI, YMEHUE €TO
WCIIOJIb30BaTh B PEIICHUU
TUIIOBBIX 3a/a4; - YMEHHE MO/
PYKOBOJICTBOM IPETIOaBATEIIS
pemaTh CTaHJAapTHHIC 3aa4H; -
paboTa Mo pyKOBOJCTBOM
IIpPEro/1aBaTelis Ha MPaKTHYECKUX
3aHSITHSIX, JIOMYCTUMBIA YPOBEHB
KYJIbTYpPbI UCIIOJTHEHUS 3a/IaHUM; -
JIOCTATOYHBIII MUHUMAaIbLHBIN
ypOBEHb COPMUPOBAHHOCTHU
3asBIICHHBIX B paboueit
nporpaMmme

KOMITCTCHITU.

KOMITETEHITUH,
3aKpeIUICHHbIE 32
JUCIUILIIAHON, HE
chopmupoBaHbI

Teopernueckoe
COJIepXaHue Kypca OCBOEHO
YaCTUYHO, HEOOXOAUMBIE
HaBBbIKU pabOTHI HE
c(hOpMHUPOBAHBI UJIH
c(hOpMHUPOBaHbI OT/EIbHbIE
W3 HHUX, OOJIBIIMHCTBO
MPEAYCMOTPEHHBIX paboueit
yueOHOM MporpaMMoit
3aJJaHUH HE BBIIIOJIHEHO JIN00
BBITIOJTHEHO C TPYOBIMU
omurOKaMH, Ka4eCTBO UX
BBITIOJITHCHHS OLICHEHO
YUCJIOM 0allIoB, OJU3KHM K
MUHUMYMY.

[Tnanupyemsl pe3yabTaThl
00yueHUsl HE IOCTUTHYTbI

BrinyckHUK, OCBOMBIINN  00pa30BaTENbHYIO

TUITOBBIE KOHTPOJIBHBIE 3ATAHUA NN UHBIE MATEPHUAUJIBI,

HEOBXOJMMBIE JJIS1 OIEHKY 3HAHUI, YMEHUH U (MJIN) OIIBITA
JAEATEJIBHOCTH, XAPAKTEPU3YIOIIUE DTAIIbI ®OPMUPOBAHUA

KOMIIETEHIIAM B ITIPOIIECCE OCBOEHUSI OBPA3OBATEJIBHON

IMPOI'PAMMBI

nporpamMmy, JIOJDK€H —00ianaTh

HpO(beCCI/IOHa.HBHLIMI/I KOMIICTCHIIUAMU 11O TCMATUYCCKHUM MOAYJISIM ITPOTpaMMBbI:

Kon

HaumenoBanue
TEMATHUYECKOTO
MOTYJIS

P3ynbTatel 00ydeHus




Bgenenne B
HCKYCCTBEHHBIN
HUHTEJUIEKT 51
OCHOBHEBIE METOIBI
MAIIMHHOTO OOyYeHHs
IS paboThI C
TaOJIMYHBIMHA
JaHHBIMU

3Hanus:

— TEOPETUYECKHE OCHOBBI AHAJIM3a JAHHBIX U MAIIMHHOIO
o0yueHws;

— creuuduka paboThl AITOPUTMOB MATUHHOTO 00YYEHHS.

YmMenus:

- NpUMEHEHHE METOJ0B MAIIMHHOTO 00Yy4eHUs, TOATOTOBKA
JAHHBIX U UHTEPIPETALHsl pE3yJIbTaTOB.

HaBbiku (ONIBIT AeATEIbHOCTH):

- HMHTepecyeTcs HOBBIMU TpeHIaMu B CBOEH
poecCHOHANBHOM OTPaCiI, PACCMAaTPUBAET UX C TOUKH
3peHus IPUMEHEHUS B CBOEH JESITENIbHOCTH;

- OLICHHUBAET IIPUMEHUMOCTh AJITOPUTMOB,
BO3MOXXHBIEPUCKM U TOCIEACTBUSl OLIMOOK, HAXOAUT
ONTUMAaJbHBIEpEIIeHUs A1 pabounx 3a1au

Cucrembl  TIIyOOKOTO
o0yueHHSI

3Hanus:

- NIPUHLUIBI 00YYEHUS U IPUMEHEHUSI HEHPOHHBIX CETEH.

- apXMUTEKTYpPbI INTYOOKHX HEMPOHHBIX CETEH, IPUMEHAEMBIX
B peLIeHNH IIPAKTUYECKUX 3aja4
CBSI3aHHBIX C AHAJIIM30M M300paXKEHUM U TEKCTOB;

Ymenns:

- HacTpoika HEOOXOIUMOIo OKPY)KEHHUsS Ui paboThl ¢
HEUPOHHBIMH CETSIMU.

- IpUMEHEHHE u J000y4YeHUENpe 00 ydeHHBIX
HEHUPOHHBIX CETEeN U3 JOCTYMHBIX OUOINOTEK

HaBbiku (ONBIT AeATEIbHOCTH):

- BJAQJACET HABBIKOM  IPOBEICHUSA  IOJHOIO  LHKJIA
BBIYMCIIUTEIBHOIO  DKCIEPUMEHTA, OTPaKCHUS  XOzJa
BBIIIOJIHEHUSI TPOEKTA W IIOJIYYEHUS pPE3yJIbTaTOB B
OTYeTax U JOKYMEHTALUH;

- BJAJACET HABBIKOM HCIIOJIB30BAaHHS  CYIIECTBYIOIIMX
OpOrpaMMHBIX ~ OWMOMMOTEK MW MoOjeNed, Co3JaHus
IIPOrPaMMHBIX peaau3aluil TTyO0OKUX HEHPOHHBIX CeTel




O06yuenue c 3Hanus:

MOJIKPETIICHHEM - TEOPETHYECKHE OCHOBbI M QITOPUTMBI OOyYEHHUS C
MOJIKPETIIICHUEM;

- [pUMeHeHHue  O0y4deHHs C  MOJKpEIJICHUEeM  JUist
MPAKTUYECKHX 3a7ad.

Ymenus:

- BBIOOp W peanm3amus ~ AITOPUTMOB  OOy4YCHHS C
MOJKPEIUJICHUEM C YYETOM CHEeUPUKU 3aa4un

- ajganTanmUs W HACTPOWKA QJITOPUTMOB OOYYEHHUS C
MOJIKPEIUJICHUEM I10/1 OIPEICIIEHHYIO Cpeay.

HaBbiku (OnbIT 1eATEJILHOCTH):

- HHTEpecyeTcs HOBBIMU TpeHIaMHU B CBOCH
npodecCHOHANBHOM OTPaCiIH, PACCMAaTPUBAET UX C TOUKH
3peHUs IPUMEHEHUS B CBOCH JCSITEIILHOCTH;

- BJIaJilceT HAaBBIKOM HCIIOJIb30BAHMSI  CYIIECTBYIOLIUX
MPOrpaMMHBIX ~ OMOJIMOTEK W  MOJENeH, CO3JIaHHs
MPOrpaMMHBIX peanu3alliii Ha OCHOBE aJTrOpPUTMOB
00y4eHHUs ¢ OJKPEIUIEHUEM

CpenctBa 1jsi OLIEHKH pa3MYHBIX ypOBHEH (POpPMUPOBAaHUS KOMIIETEHIMIA IO KaTETOPHSIM
«3HaThb», «YMETbY», «BIAJIETh)» O0ECIEUMBAIOT PEATU3ALUI0 OCHOBHBIX IPHUHIIMIIOB KOHTPOJI,
TaKuX KaK 00BEKTUBHOCTD u HE3aBUCHUMOCTb, IIPAKTUKO-OPUEHTUPOBAHHOCTD,
MEXIUCIUIIMHAPHOCTD.
C ydeToM 3TOro KOHTPOJIbHBIE BONPOCH! (3a1aHus, 3a1aun), Bxogsmue B POC, i pa3anyHbIX
KaTerOpuil U YPOBHEN OCBOCHMSI KOMIIETEHIIUN MOTYT UMETh CIEAYIOIINUNA BUI.
3HATD Ilpumepsr:

1 Twumnsl 3a1a4 MaIIMHHOTO O0YYEHHUS U KJIACCHI AJITOPUTMOB, K HUM ITPUMEHSEMBIE.

2. OCHOBHEBIE HAIPABJICHUS PA3BUTHUS UCCIIEOBAHHH B 00JIACTH CHCTEM HCKYCCTBEHHOTO
UHTEIUIEKTA.
3. Teopermueckue OCHOBBI AITOPUTMOB MALTHHHOTO O0YIEHHS.



YMETD Ilpumepsr:

1 TloaroToBUTH JAaHHBIC K HCIIOJIB30BAHHUIO AITOPUTMA MAITHHHOTO OOYUYCHUSI.

2. OneHMBaTh KAYECTBO PEUICHUN CUCTEM MAIIMHHOTO OOYUCHHSI.

3. AIanTupoBaTh ANTOPUTMBI MAIIMHHOTO O0YUEHUS K PEIICHUIO MPAKTUICCKIX 3a/1aY.
BJAJAETD Ilpumepsni:

1 Merononorus pa3pabOTKU PEIICHHH MAIIMHHOTO 00YYCHUSI.

2. TIpumepbl MPaKTUYECKOTO MPUMEHEHHS aPXUTEKTYP UCKYCCTBEHHOTO MHTEIUICKTA.

3. Mertobl OHJIAIH TECTUPOBAHUS PEIICHUH MAIIMHHOTO O0YYCHHSI.

METOIAYECKHUE MATEPUAJIbL, ONPEJE/ITIOIIUE ITPOLELYPbI
O EHUBAHMUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTMU,
XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUS KOMIIETEHITAM

[Ipumepsl (MakeTbl) METOJUYECKMX MaTEpUAOB, OIPEAEISIOUIMX MPOLEAYPbl OLlEHUBAHUS
3HaHU, yMeHUH U (UIK) ONbITA AEATEIbHOCTH

HaumenoBanue Kparkas xapakrepucTuka IIpencrasienue
OLIEHOYHOT'0 OIIEHOYHOT0 CpPe/ICTBa OLIEHOYHOI'0 CPE/ICTBA
cpencrsa B doHze
Texynmii KOHTPOJIb CpencTBo NpOBEPKU OCBOEHHUS Komrexrs Ouneros
yCIIEBaEMOCTH YPOBHEH «3HATbh», «YMETh (3amaHuit)
KommniekT Onj1eToB (IprMMepHbIii)
buner 1.
11 baitecoBckuii knaccugukarop. Ouenka nmpusnakos (Gaussian, Bernoulli,
Multinomial). EM anroputm.
12 Knacrepusanus. KMeans, kMeans++, MeanShift, DBSCAN.
buner 2.
2.1 Ancamb6mu. Soft and Hard Voting. Bagging. Ciy4aiinbrii siec.
2.2 Metpudeckuii knaccupuraropsl. KNN.
WKNN.
buner 3.
31 JIuneitnas perpeccus. LASSO, LARS. CART.
32 HepeBbs pemiennii. UudopMaimoHHbIi BeIMTphIL. Ommndka
Kiaccuukanuu, SHTponus, kputepuit Jpxunu. [IpyHuHr.
buner 4.
41 I'no6anpuelii mouck. Ciydaiiubiii mouck. Gridsearch. Cnyuaitnoe
omyxnanue.baliecoBckast ONTUMU3AIMSL.
4.2 JIuneitnas perpeccus. [lonnnomuansHas perpeccusi. [ peOHeBast
perpeccus.
burner 5.
5.1 AdaBoost. I'paareHTHBI OYCTHHT pEeIIaroNIiX JIePEBhEB.
5.2 Knacrepuzarus. AgglomerativeClustering. Metpuku Kiactepu3aum.
buner 6.

6.1. Onenka knaccuduxanuu. DddexruBrocts no [apero. Precision-Recall u
ROC xpussie. AUC.



6.2 Hetiponnsie cetu. [lepuientponPo3entmarra. O6paTtHoe pacpocTpaHeHHE
rpaauenTa. OyHKIUHN akTUBaIuK. Softmax.

buner 7.
71 Jlokameueiii  momck.  HillClimb  u  ero  pasmoBumHoctn.  OTXKwr.
I'enernueckuii
AJITOPUTM.
7.2 Meroa onopHBIX BEKTOPOB. fApa.

Ilepeuennb JadopaTOPHBIX padoT (MPUMEPHDbI)

O01mme pekoOMeHIAIMHE K JIA00PATOPHBIM PadoTaM: )il pa3HbIX YPOBHEH MOJATOTOBKHU
CTYACHTOB MOKHO HUCII0JIb30BATh PA3HYHO I‘JIy6I/IHy pcaim3anuu pCuicHus. TaK, IJid CTYACHTOB
HETEXHUYECKUX CIIeHUaTbHOCTEH 3aJaHe MOKET 3aKIF0YaThCsl B IPUMEHEHUHU TOTOBBIX
METOJIOB M3 OMOIMOTEK WIIH 3aII0JTHCHHEM MTPOITYCKOB B MPOTrpaMMax, e O0JbIas 9acTh
MOJITOTOBJICHA ITpeTio1aBaTesieM. [t CTyIeHTOB TEXHUYECKHX CIIeUaIbHOCTEH 3aanne Oyaer
3aKJII0YaThCS B peaTM3allii aJTOPUTMOB O€3 UCIIOJIb30BAHUS TOTOBBIX PEIICHUH.

JIP1.1 Mertoapl paboTtel ¢ Tabmumamu B Python. Arperanmss u Bu3yanu3anus JaHHBIX.
IIpoBeeHue NepBUUHOrO aHATN3a IaHHBIX.

Henu: usyuenne meronoB paboThl ¢ AaHHbIMH B Python u mpoBeneHue nmepBHYHOIO aHaau3a
JIAHHBIX.

3amanue: 3arpy3ute natacer B pandasgaradpeiim. BoiBenuTe OCHOBHBIE IapaMeTphl JaTaceTa.
Omnpenenure, CKOJIBKO B JaTaceTe CiIy4aeB OTCYTCTBHsA IpPHU3HAKOB. Ompenennure, CKOJIBKO
MIPU3HAKOB SIBJISIOTCS KaTeropualbHbIMHU. BusyanusupyiiTe pacnpeleneHue HNpU3HAKOB IO
Kj1accaM. Busyanuzupyiite 3aBUCUMOCTb MEKY TPU3HAKAMHU.

JIP1.2 Mcnionb30BaHue U CpaBHEHHE aNrOpUTMOB Kinaccudukanuu: kNN, peraroiiye 1epeBbs U
UX aHCcaMOJIY, JIOTUCTUYECKAs! perpeccusl.

[enu: mpuMeHeHNe U OIIEHKa aJrOpUTMOB KilacCu(DUKAIIH.

3anaHue:

Pazgenure maracer Ha oOydaromMii W BaJMJAIMOHHBIM C COXpaHEHHWEM IMPOTOPIIUNA KIIACCOB.
Knaccudunupyiite Toukum u3 pgaracera ¢ mnomoimibio anroputMoB kNN, sorucrudeckoit
perpeccun, CART, cnyuaiinoro neca, CatBoost. Ilogbepute nmyumme napaMmerpsl aaropuTMOB
CIOMOIIbIO BaTMJAIIMOHHOM BbIOOpKU. CpaBHUTE BpeMs pabOThI aITOPUTMOB U 3aBUCUMOCTh OT
pe100paboTKU JaHHbIX.

JIP1.3 Hcnonb3oBaHuEe U OLIEHKA alropUTMOB perpeccuu. [1on6op onTUMaibHBIX MapaMeTpoB
perpeccumu.

Lenu: n3ydeHune anropuTMOB pErpeccuu.

3anaHue:

[IpumenuTe MeTO] TMHEHHON perpeccuu AJis pellieHus 3a1a4u Ha aaracete. Jlo6aBpTe B JaTacer
MOJIMHOMHAIbHBIE MpU3HaKu. [lo6aBisiiTe MpU3HAKK ITOKa HE YBUIUTE Nlepeo0yyeHne Ha
BanmannoHHoMaTacere. [I[pumenure rpedHeByto perpeccuto u LASSO, 4To0b1 H30aBUTHCS OT
nepeooyueHHs.

JIP1.4 OntuMu3animoHHBIC 33/7aud U uX pereHus. [lon0op rumepmapaMeTpoB aJroputMa ¢
MOMOIIIbIO0 METO/I0B ONITUMU3AIUU

enu: n3ydyeHue anropuTMOB peLICHHUS] ONTUMH3AI[MOHHBIX 3a7ay.

3amanue:

1 OnTuMu3upyHTE JIMHY MapIIpyTa B 3a/1ade KOMUBOSDKEPA ¢ TOMOIIBI0 anropuT™oB hillclimb,
OT)KUTa U TEHETHYECKOr0 aJirOpuT™Ma. BhIBeIUTE MONTYYMBIIUICS MTyTh U €T0 JJIUHY.



2. ONTUMU3HPYHTE TUTIEpIIAPAMETPhI AITOPUTMA MAITUHHOTO 00y4eHUsI (Ha BEIOOP) C TTOMOIIIBIO
CIly4aifHOTO TIOMCKa, MOKCKa 1o pemerke, anropurMa hillclimb, renernyeckoro anropurma.

JIP2.1 Knaccuduxkarus nzo0paxeHuit 1 TpanchepHoe 0OydeHHeE.

Lenu: n3yueHne METOA0B TITyOOKOTO 00yUYSHHS Uil PabOThI C H300PaKCHUSIMHU.

3ananue:

3arpy3uTe JnaraceT W CO3JIaiTe WTepaTop Ui MOJENIU TIIyOOKOro oOydeHus. 3arpy3uTe
npenodyueHnyro Ha ImageNetcBeprounyto cetb (AlexNet, VGG umu ResNet) u mo0aBbTe K
backbonenonHocBsA3HBIN ci0i st 00yueHus. OO0yunTe HEHPOHHYIO CETh Ha, BU3yaJIM3UPOBAB
rpaduK (GYHKIMU MOTEPh Ha OOydaromeld M BalMIAIMOHHOM BBIOOpKe. Peanmu3yiite MomyInb
MIPUMEHEHHS HEHPOHHOM CETH K JJAHHBIM, ITPOBEPhTE KA4eCTBO O0YyUYCHHS HA TECTOBOM BBIOOPKE.

JIP2.2 PaboTa ¢ TekcTaMH ¥ UX BEKTOPHBIMU MpecTaBiIcHUAMU. [lenu:

U3Y4EHHUE MOJIETIEN BEKTOPHOTO MPEACTABICHUS TEKCTOB. 3aJaHUE:

CkauaiiTe npenoOyueHHbIe BeKTOpa uis ciaoBaps. C moMolislo 1060ro kiaccudukaropa
mammaHOTr0 00yueHust (KNN, SVM, CatBoost) kinaccudumupyiite TEKCThI U3 JaTaceTa o CyMMe
BeKTOPOB cioB. Knaccudunupyiite Tekctsl ¢ nomoiuisio LSTM cetu.

JIP3. 1 ITpumenenue Q-Networks mis perieHuns mpocThIX OKPYKEHUH.

Lenu: n3ydenue npuMeHSHHUS O0YICHUS C ITOIKPETUICHUEM JUTS PEIICHUH 331a9 KOHTPOJIS.
3amanue:

OO0yunTe MPOCTYIO MOJHOCBA3HYI0Q-CETh 11 peleHus okpyxenus LunarLander.

[Iponienypsl oOuEHWBAaHUS 3HAHWK, YMEHHH, (OPMBI M OpPraHM3alUs TEKYIIEr0 KOHTPOJISI
YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallui 00yJaromuxcs

Texkymuil KOHTPOJb YCIIEBAEMOCTH M IIPOMEXYTOYHAs AaTTeCTAllUsl CTYJIEHTOB BEIETCA B
coorBercTBUU C IlonokeHHeM O TeKylleM KOHTPOJIE YCIEBAEMOCTH M IIPOMEKYTOYHOMN
aTTectaluu o0pa3oBaTeNbHON OpraHu3aluu

Tekymuit KOHTPOJIb YCIIEBAEMOCTH

Monaynbs nenutcst Ha JBa Onoka. Kaxapiii Oiok BKiIrodaeT B ceOs M3ydyeHHME 3aKOHUEHHOTO
paszzaena, yactu Momaysi.

Texymumii KOHTPOJIb 0 MOYIIO OCYIIECTBIISETCS 110 KajleHAapHOMY yueOHOMY rpaduky. Cpoku
KOHTpOJIbHBIX Meponpusatuii (KM) u cpoku noaseneHuss UToros no Mogynto oTodpaxaroTcs: B
pabounx y4eOHBbIX IUlaHaX Ha cemecTp. CTyIeHT JAOJDKEH BBIIOJHUTH BCE KOHTPOJIbHBIE
MEpOINPHUATHS, IPELYCMOTPEHHbIE MOylIEM K yKa3aHHOMY CpPOKY, ITOCJIE€ 4ero IpernoiaBareilb
IIPOCTaBISET OAJUIbHBIE OLEHKH, HaOpaHHbIE CTYAEHTOM I10 pe3yjibTaTaM TEKYLIEro KOHTPOJIS
ycreBaeMocTu no Mojynto.

KoHTpoibpHOE MeponpusTHE CUNTAETCS BHIIIOJHEHHBIM, €CJIM 3@ HETO CTYJEHT MOJIY4YHJI OLEHKY
B Oayulax He HMK€ MHUHUMAJIbHOW OLEHKH, YCTAHOBJIEHHOM MpOTrpaMMoOi MOJYJsS MO JaHHOMY
MEPOIPUATHIO.

CryneHTsl, HE CHAaBUIME KOHTPOJIBHOE MEPONPHUATHE B YCTAHOBIEHHBIM CPOK, IMPOJOJIKAOT
paboTaTh HaJl HUIM B COOTBETCTBHE C MOPSIIKOM, IPUHATHIM 00pa30BaTeIbHON OpraHU3aIlei.
IIpomeskyTouHast arrecTanus

DopMoil MPOMEKYTOUHOM arTecTauu 1o MoyJTo SBISETCS 3a4eT.

OuenuBanne Mopayna BeneTcs B COOTBETCTBUM € [lojlokeHMEeM O TEKyIIeEM KOHTpOJe
YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAllUU CTYAEHTOB 00pa30BaTEIbHON OpraHnu3aIluy.
Hanpumep, MeTOAMKA OLICHKH 110 PEHTHHTY

CryneHT, BBINOJIHUBIIMKA BCE NMPEAYCMOTPEHHBIC y4eOHBIM IJIAHOM 3aJaHUs U CHOABIIUH BCe
KOHTPOJIbHBIE MEPOIPHATHS, IIOJy4aeT HWTOTOBYIO OLEHKY o Mogyno 3a ceMmecTp B
COOTBETCTBHUU CO CIEAYIOLIEH [IKAJION:

PeliTunr Onenka Ha 3auere
85-100 3auer




71-84
60-70
0-59 Hesauer
Pelitunr crynenrta no Moyito 3a ceMecTp Oonpeaensercs Kak cyMMa 0ajuioB, HOJyYEHHBIX UM
3a Bce 6s10ku Moyiis, 1 OalsioB 3a IPOMEXYTOUHYIO aTTecTalllio. MakcUMalbHOE KOJIMYECTBO
0amtoB 32 MoayIb B ceMecTpe ycTaHaBnuBaeTcsi paBHbM 100




