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1. [lesin oCBOEHUS TUCITUTIIHAHBI

I_IeJ'H)IO HU3YUCHUA TUCHUIIIINHBI «CucrteMbl HCKYCCTBCHHOT'O MHTCIIJICKTAa» ABJISICTCS @OpMHpOBaHI/Ie
KOMITETEHIIMY B 00JIaCTH MMPUMEHEHUsI HHTEIUICKTYalIbHBIX HH()OPMALMOHHBIX CHCTEM ISl PEILICHUS
npohecCHOHANIBHBIX 3ajay.

3agauu AUCLUIINHBL

— O3HAaKOMHTb C COBPEMEHHBIMH OOJIACTSIMHM HCCIIEIOBaHMS MO MCKYCCTBEHHOMY HMHTEIUIEKTY U
cepaMu IPUITIOKEHUS SKCIEPTHBIX CUCTEM;

— T1IO03HAaKOMUTh C KOHIENIUSIMH, COCTABISIOIIUMHU
HCKYCCTBEHHOTO MHTEIIJICKTA;

— W3JI0KNTh TEXHUYECKUE TIOCTAHOBKH OCHOBHBIX 33]]a4, PEIIaeMbIX CHCTEMAaMHU UCKYCCTBEHHOTO
UHTEJICKTA;

— TIO3HAKOMHUTh C OCOOCHHOCTSIMH TPAKTUYECKOTO HCIOIB30BAHUS WHTEIUICKTYaJbHBIX
MH(GOPMAIIMOHHBIX CUCTEM B 001acTH HHGOPMAIIMOHHON 0€30MaCHOCTH.

OCHOBY COBPCMCHHBIX CHUCTEM

2. Mecto aucuuniaunsl B crpykrype OIIOII 6akanaBpuara
[{uki, K KOTOPOMY OTHOCUTCS AUCLUIUINHA:
b1.O/. «Cuctembl HCKyCCTBEHHOTO MHTEIIEKTa

3. Pe3yabTaThbl 0CBOCHHS AUCHUIIHHBI (MOAYJIs1) « CUCTEMBI HCKYCCTBEHHOTO WHTEIICKTa
[Ipouiecc wu3ydeHus MOUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHUE SJIEMEHTOB CIEIYIOINX

koMmrereHimii B cootBercTBrH ¢ ®I'OC BO 1o nanHomMy HamnpaBJIeHHIO:

o1 anMeHOBaHHe 01, HAMMEHOBAHHE HHINKATOPA 0CTHKEHUSI
K H Kon, p
npodeccnona| MPopecCHOHATBLHOM Npo¢ecCHOHATBbHOH KOMIIETCHIMHU
JALHOI KOMIIeTeHIIHH
KOMIIeTeHIH U
CnocobOeH K- 7.1. TTounMaeT npuHIAILI 3HATH: MeTo b
pHuHID
UCIIOJIL30BATh 3HAHUC | jocTpOCHUS M OCHOBHBIC pa3paboTKH
IK-7 OCHOBHBIX METOJIOB METOJEL CHCTEM OpUTHHATBHBIX
HCKYCCTBEHHOTO
Y MCKYCCTBEHHOTO UHTeJUIekTa u (1T OPHIMOB 1
nipeiieiTa B PUMEHSIET UX JUIS petteruss | Do PaMMHRIX
nocieayromen p AP . pelieHui ¢
i 3a71a4 MpoQecCHOHATBHOM
npodeCCHOHATLHON pod B ——
eSITeTTLHOCTH;
JEeSITeIbHOCTU B hit ; COBDEMEHHBIX
Ka4yecTBE HayYHBIX .
TCXHOJOTHHU
COTpPY/IHUKOB,
ngHOHaBaTeHeH K- 7.2. Uccnenyer |Ymersb: CTaBHTh
BaTEIIbHBIX
0bpasoBate HAIPaBICHUS  MpUMEHeHHs [337a9H U aJlalTHpoBaTh
OpraHu3allHid BBICIIETO
og 250 au cucTeM MCKYCCTBEHHOro [VCTOAR H a%mpmMH
BaHUA MAIlIUHHOI YCHUsA
p ’ HHTEIIICKTa IS a Oro oby+e
WH)XCHEPOB,
Pa3IMYHBIX PeMETHBIX
TEXHOJIOTOB. .
oOJacreii;
IIK-7.3. Beibupaer Bianers:
KOMILIEKCBI METO0B H [MOCTAHOBKOM 3a/1a4 110
MHCTPYMEHTaIbHBIX cpejicTp  (AalTalli ik
COBEPIICHCTBOBAHHIO
WCKYCCTBEHHOTO MHTEJIICKTA
METOJIOB U AJITOPUTMOB




JUTS peIeHUst

HpO(beCCI/IOHaJ'IBHBIX 3aJa4 B

MPEAMETHOM 00JIaCTH.

JIJIA pEHICHUS
KOMILICKCA 3aJa4

3aBHCHMOCTH OT 0COOEHHOCTeii [TPCAMETHOM o0macTn

4. CTpyKTypa M coJep:KaHue TUCHHUILIMHBI (MOTYJIs1)
4.1. CTpyKTypa AUCHUIIHHBI (MOXYJIA)
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4.2. Conep:xxaHue TMCUMILINHBI (MO1YJIs1)
Ne HauMeHoBaHue Moayns, comep>XxaHue Y
n/n achl
«BBepeHue B MCKYCCTBEHHbIﬁ UHTEeNnNeKT n
1 oCHOBHble MeTOoAbl MAaLLMHHOIO 0by4yeHusa gna padoTsl
TabNAUYHBIMK AAHHbBIMU>»
Jlekuum 1
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A1-1.5

[OnuuoHaIbHO: MaTeMaTUYECKHUM TKOe3 no 37eMeHTam
MaTEeMaTHUYECKON CTAaTUCTHKH, JHHEWHON anreOpbl U MaTeMaTH4ecKOro
aHanusza. |

OCHOBHBIE 33la4yll  CHUCTEM HCKYCCTBEHHOTO  HHTEJUIEKTa.
Knaccudpukanus, ximacrepusanus, perpeccus. TuIbl MaIIMHHOTO
o0yuyeHMs: C yuuTesneM, 0e3 YUHTeNs, C YaCTUYHBIM IPHUBIICYEHUEM
yUuTeNs, 00y4eHUE C MOIKPETIICHUEM.

Knaccudukanus Ha npumepe aaroputMa k-Ommkaimmx coceneit
(kNN) [OnmmonanbHo: bBBICTpBI moOMCK Ommkalmmx —coceneil. .
MeTtpuku oleHKH Kilaccudukanuu: nmoaHora, TogyHocts, Fl, ROC, AUC.
Bamunanuonnass u tectoBas BbIOOpka. Kpocc-Banmmanusi. Pabota ¢
KaTeropuaJbHBIMA IPU3HAKAMHU.

Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 -
KOX(PUITUEHT JeTepMUHAIU. JIMHEeHasT perpeccusi, MOJTMHOMHUAIIbHAS
perpeccusi. IlepeoOyuenue u perynspuszanus, rpeOHeBas perpeccus,
LASSO, ElasticNet.

Jluneiinple mozenu and  kiaccuduxanuu.  [lepuentpos,
JIOTUCTHYECKAsl  pPErpeccusi,  IOJHOCBA3HBIE  HEHUPOHHBIE  CETH,
CTOXaCTHYECKHI TPaTUEeHTHBIH CIOYCK M OOpaTHOE pachpoCTpaHEHHE
rpanuenTa. Perymnspusanus JMHEHHBIX Mojenel kiaccuukanuum.

Kunacrepuzanus, k-means, k-means++, DBSCAN,
arJioMepaTHBHAs KjacTepu3aius. MeTpUKH OIICHKH KJTaCTEPH3aIlHH.

AJNTOpUTMBI, OCHOBaHHBIE Ha MPUMEHEHHH PEIIAIOIINX JIEPEBbEB.
Kpurepun pazgenenus ysna: MHOOPMAIMOHHBIN BBIUTPHIII, KPUTEPUI
Jlxuau.  AHCamMONMM  pelIaloIIuX  JIEPEBbEB:  CIyYalHBIA  Jiec,
IpaAueHTHBIN OyCTHHT.

Meton omopHBIX BekTOpoB. IIpsimas um oOpaTHas 3ajgaqa.
Omnpenenenne ONOPHBIX BEKTOPOB. S IepHBIN TPIOK.

HauBHblii  OaifecoBckuii  knaccuduxatop. MeToasl  OLEHKH
pacnpenenenus nmpu3HakoB. EM-anroputM Ha npuMepe CMeCH rayccuaH.

Meroapl 0€3rpaJueHTHON ONTUMHU3AIUU: CIIyYalHBIA ITOUCK,
hillclimb, oTxur, reHeTUYECKUI ATOPUTM.

JlabopaTopHble padoThl

P1.1

=

[ Metoaps! paboTsl ¢ Tabiuamu B Python. Arperanus u Bu3yanuzamus

JaHHBbIX. HpOBeI[eHI/IG MNEPBHUYHOIO aHaJIn3a JaHHBIX.

P1.2

| crionb30BaHUE U CpaBHEHHE aIrOpUTMOB Kinaccuurarmu: kNN,

pemaronme A1E€PEBLEA N UX chaM6J'II/I, JIOTUCTUYCCKAs PErpeccusl.

P1.3

[ cnionb30BaHe W OleHKAa  anropuTMoB  perpeccun.  [lombop

OIITHUMAJIBbHBIX

apaMeTpoB Perpeccuu




JI OnTuMu3anmoHHble 3a1auu M ux pemenus. [lonbop rumeprnapameTpos
P14 AJITOpUTMa C IIOMOIIBI0 METOI0B ONITUMHU3ALIUH.
IMpakTnka
Il IIporpaMMHO-aIrOPUTMHUECKOE OCBOEHUE MaTepHala
P1.1
CamocTrosiTesibHasi padoTa
( IIpopaboTka yueOHOro Matepuaia JEeKIHi
P11
(¢ IloaroroBka K J1abOpaTOpHBIM paboTam
P1.2
(¢ IloaroroBka K pyOoexHOMY KOHTPOJIIO
P1.3
( [pyrue BUabl CaMOCTOSTENbHOM paboThI
P14
2| Jlexkuuun
2| Heiiponnsie cetn. OyHKIMH OMIMOKH HEHPOHHBIX CeTel 1 00ydeHHe ¢
-
MOMOILIBI0 OOpaTHOTO pacnpocTpaHeHust rpaaueHTa. llonsTue 63T4a H
2| omoxH.
3 . .
Pabora ¢ n300pakeHUsIMU € MOMOLIbI0 HEHPOHHBIX ceTeil. CBepTOUYHbIE
HelipoHHsle cetn. Omepanuu cBepTOK, max-pooling. Ilomynspabie
apXHUTEKTYpBI CBEPTOUHBIX HEHpOHHBIX ceTell: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpanchepnoe odyuenue.
O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C TIOMOIIBIO
HEHpPOHHBIX ceTel. BekTopHbie mpencTaBieHus i Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsle Heiiponnsie cetv, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlabopaTopHble padoThl
JI Knaccudukanus uzob6paxxkeHuii 1 TpancepHoe oOydeHHe.
P2.1
JI PaGoTa ¢ TekcTaMH ¥ UX BEKTOPHBIMH MIPEICTABICHUSIMHI TEKCTOB.
P2.2
IIpakTuka
Il IIporpaMMHO-aJIrOPUTMHUYECKOE OCBOEHUE MaTepHala
P




d
CamocTrosiTesibHasi padoTa
( IIpopadoTka yueOHOTO MaTepuaia JEeKIHi
P2.1
(¢ IloaroroBka K J1abOopaTOpHBIM paboTam
P2.2
(¢ IloaroroBka K pyOoexHOMY KOHTPOJIIO
P2.3
( Jpyrue BUabl CaMOCTOSTENLHOM paboThI
P24
«OO0yueHue ¢ NoAKPEIIICHUEM
3| Jlekuuu
3| [loHaTHs areHTa, Cpebl, COCTOSHUS, JEUCTBUI 1 Harpaabsl. DyHKIUS
A1-
neHHoctu cocrostaus (Valuefunction) m ¢yHkums kauectBa JeHcCTBUS
3| (Qfuntion).
2
OnTummzanusi CTpaTerdd C I[OMOIIBI0 MakKcUMH3alMu  (pyHKUIUN
LIEHHOCTH U KauecTBa. Q-o0yueHue.
I'my6okoe obyuenue ¢ nogkperienueM. Deep Q-Networks, Actor-critic.
Hns yposns skcneptHeiii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTtopHbie padoThI
JI Tlpumenenue Q-Networks i pemieHust IpoCTbIX OKPYKEHUH.
P3.1
IIpakTuka
Il [TporpaMMHO-aIrOPUTMUYECKOE OCBOCHUE MaTepUaa
P
3
1
CamocrositenbHas pabora
( IIpopaboTka yueOHOTO MaTepuaia JeKIui
P3.1
( IToaroroBka k 1a60pPaTOPHBIM paboTam
P3.2
( IToaroroBka K pyOexKHOMY KOHTPOJIIO
P3.3 5

)

Jlpyrue BHJIBI CAMOCTOSTEILHOW PabOTHI




P34 5

5. Obpa3oBaTesibHbIE TEXHOJIOTHH
B nmpouecce mnpenogaBanus Moyl HCHONB3YIOTCA CIEAYIOIIUME METOJbl, CpeICTBa U
OOHOBJIsIEMOE MPH HEOOXOAUMOCTH POTrpaMMHOE oOecTiedeHrEe HHPOPMALMOHHBIX TEXHOJIOTHH:
— e-mail npenogaBaTens;
— DJJIEKTPOHHBIE Y4eOHO-METOAMYECKHE MaTephabl JJIsi 00ECHEUYeHUs] CaMOCTOATENbHON pPaboThI
CTYJCHTOB;
— CHHCOK CaiiToB B ceTH «VHTepHEeT» ISl MOMCKA HAYYHO-TEXHUYECKON WH(POPMAIIUU 0 pa3aenam
JUCIUILTAHBL,
— TaKeThl NPUKIATHBIX IPOTPaMM, Hanpumep, pytorch.

6. YueOHO-MeTOANUYECKOe ODecriedeHHe CAMOCTONATeIbLHOH padoThl cTy1eHToB. OueHOYHbIe
CpeacTBa ISl TEKYLIero KOHTPOJISI YCIeBAaeMOCTH,IIPOMEKYTOYHON aTTecTallid IO HTOram
O0CBOC€HMA NUCHUIIJIMHBI.

Ons obecnevyeHnsa camocTtoaTenbHOM paboTbl CTyaeHTOB No Mogyno cchopMmpoBaH
MeTOAMNYECKNA KOMMIEKC, BKJIOYAOLWMIA

B cebsa cnepywowme yyebHo-meToanYECKNE MaTepuabl:

1. NMporpamma Kypca.

2. Y4ebHunkn n yyebHole nocobus.

3. Cnucok agpecosB CanToB B UHPOPMALIMOHHO-TENEKOMMYHUKALMOHHON CeTu
«NHTepHeT» (panee

- ceTb «MIHTepHeT»), coaep>Kallnx akTyasbHY nHdopMaumio no 6aokam Moayns.
Bubnmnorpagunyeckme CCbiKN Ha y4ebHble n3gaHus, BXoAALWMNE B METOANYECKNIA
KOMMAEKC, MpuBeAeHbl B Nepe4yHe OCHOBHOW W AOMNONHUTEIbHOW y4ebHOomn
nuTepaTypsbl, Heobxoanmon ana ocsoeHms Mogynsa (pasaen 7).

K BONoNHUTENIbHLIM MaTepuasiaM Tak)Xe OTHOCUTCA nepevyeHb pecypcoB ceTu
«IHTepHeT», peKoMeHAyeMbIX AJ19 caMOoCToATeIbHOW paboTbl Mpn 0CBOEHUN
Moayns (pa3zgen 7). CTyaeHTbl NoAyYatloT A0CTYN K yKa3aHHbIM MaTepuanaM Ha
rnepsoM 3aHATUK nNo Moaynio.

7. YueOHO-MeTOAUYECKOE U MaTepUAJIbHO-TeXHUYECKOe obecneuenue
AUCHHUILIMHBI(MOTYJIs1)

7.1. YueOHas auTeparypa:

OcHoBHas JUTepaTypa no MoayJio

1. MamunHoe oOyueHne. Hayka 1 MCKyCCTBO OCTPOEHHSI aITOPUTMOB, KOTOPBIE N3BIICKAIOT
3HaHuA u3 JaHsbix. [lerep ®@nax. JJMK Ilpecc. 2015.

2. T'myGokoe obyuenue. [lorpyxenue B Mup HeiiponHbix ceteid Hukonenko Cepreit Uropesuu,
Kanypun A. A. | Hukonenko Cepreii Uropesuy, Kagypun A. A.

3. OOyuenue ¢ noakpemienneM / Carron Puuapn C, bapro Duapro I'., IMK Ilpecc, 2020.

JlonoJiHUTeIbHbIE Y4eOHbIe MaTepuasibl

1. OcCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa : yueOHoe mocodue / E.B.bopoBckas, H. A. [laBbigoBa. 4-¢
u31.,30eKkTpoH. M.: Jlaboparopus 3uanuii, 2020. 130 c.

2. MHckyccTBeHHBIN HHTEIUIEKT ¢ mpuMmepamu Ha Python. [bxommlIpatuk. Bumbsme. 2019.

3. Tlpuknagnoe mammHHOEe oOyueHue ¢ momomblo Scikit-Learn, Keras u TensorFlow: xoHmenmuu,
UHCTPYMEHTBl M TEXHUKHU JJI1 CO3JaHUS MHTEJUIEKTyalbHBIX CHUCTEM , 2-€ U3JaHHe.



KepouOpenben. nanextuka-Bunbsame. 2020.
4. Xenpuk bpunk, J[xo3zed Puuapne, Mapk ®epepond «MarmmnaHnoe ooydenuey, [Tutep 2017.
Kak yuntcst mammaa: PeBormorust B 00J1acTH HEHPOHHBIX ceTelt U riryookoro ooydenus. Su JlekyH.
Anpnuna PRO. 2021.
6. I'pokaem rirybokoe oOyuenue. Dunapro Tpack. [Tutep. 2019.
O6yuenue ¢ noakperienueM Ha PyTorch. Coopuuk penenros. FOcu JIro. IMK Ilpecc. 2020.

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

e

~

7.2. UHTepHET-pecypchl

[TpuMepHBIii IEpeYeHb PECypCOB CETH «MHTEPHET», PEKOMEHAYEMBIX IIPH OCBOSHUU MOIYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenue B MammHHOe 00ydenue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
3. Crenuanuzanus MammHHOE 00y4YeHHE U aHAIN3 JJaHHBIX OT «MOCKOBCKUI (PU3UKO-TEXHUUECKUI

uHctutyT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s mpoBeaeHus: copeBHoBanuii no DataScience( https:/www.kaggle.com )

7.3. IIporpaMmmHoOe obecnevyeHue:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016
—  Microsoft Office 2007, 2010, 2016
— Antusupycroe [10 Kaspersky endpoint security
— CnpaBouHo-11paBoBas cucrema “I'apant”

7.4. MaTepuajibHO-TeXHHYECKOe o0ecriedeHue
Onucanue MaTepuaAJIbLHO-TEXHMYECKOH 0a3bl, HEOOXOAUMONIJISA M3YUYEHUsST MOTYJIs

[lepeuens MaTepUaIbHO-TEXHUYECKOTO oOecrieueHus: MoyJis

Ne /i1 | B 3ausaTiit Bun v HanMeHoBaHHE 000pYAOBaHUS

1 |JlekuuoHHBIE AyauTopuu ¢ MyJIBTUMEIUHHBIMU CPEACTBAMH, CPEICTBAMHU
3aHATUS 3BYKOBOCIPOU3BEIACHUS U UMEIOIINE BBIXO]T B ceTh «HTEpHETY.
[Tomernienus 1y1si MPOBEICHUS ayAUTOPHBIX 3aHATHI, 000PYIOBaHHBIC

~

2 |JlaGoparopubl |KoMmbloTepHBIH Kilacc ¢ KOMILJIEKCOM MPOTrPAMMHBIX CPEJICTB,
e paboThI MO3BOJISIONIMX KaXKIOMY CTYJIEHTY pa3padaTbiBaTh MPOrpaMMHbBIE
peanu3alyy MpakTUYECKUX 3a/1a4 B X0/I€ BBITIOIHEHUS J1aOOpaTOPHbBIX

naRnAm

3 |CamocrositensH |bubnuoreka, umerorias paboure Mecta AJis CTYeHTOB. AyIUTOpUH,
ast pabota OCHAIIIEHHBIE KOMITBIOTEPAMH C IOCTYTOM K ceTH « IHTepHeT»

4  |[IpaxTuka KomnproTepHsIii Ki1ace ¢ KOMIUIEKCOM IPOrPaMMHBIX CPEJICTB,
MO3BOJISIONINX KaKIOMY CTYJIEHTY pa3padaTbiBaTh MPOTrPaMMHbBIE
peanu3anuy MpaKkTHYEeCKHUX 3a7a4 B X0O/I€ BBITOJIHEHUS 1a00paTOPHBIX

nalRam

Paboyas mporpamma aucuuIuinHbl «CHCTEMbl UCKYCCTBEHHOTO MHTEIIEKTa» COCTABIICHA B

cootBercTBHH ¢ TpeboBanusMu OI'OC BO no nanpasnenuto noarotoBku 44.03.05 IMeparornueckoe
obpazoBanue (¢ AByMs MPOPHUISIMHA TOATOTOBKH) PO(UIH NOATOTOBKH « DKOHOMHUKA, TEXHOIOTHYECKOE
o0OpazoBaHHe», YTBEPKICHHOTO MPpUKa3oM MUHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit denepanuu ot
«22» despans 2018 r. Ne125 , ¢ yuetoM npogheccuonanvrozo cmanoapma 01.004 Ipogeccuonanvuoiii
cmanoapm «lledacoe npogheccuonanviozo 0b6yyeHus, NPoGheccuoHaIbHO20 00PA308aHUsl U OONOTHUMETbHO2O


https://stepik.org/course/4852/promo

npogheccuonanbHo20 00PA308aHUY YMEEPIUCOCHHbIN npukazom Munucmepcmea mpyoa u coyuanrbHOU 3auumaol
Poccuiickoti @edepayuu om 8 cenmadps 2015 2. Ne608n (3apecucmpuposar MUunucmepcmeom Ccmuyuu
Poccuiickoti @edepayuu 24 cenmsaodps 2015 e. pecucmpayuonnwiii Ne38993)

IIporpammy cocraBunu:
— CTapwuii npenoaasatens Kadeapbl «MCUT»

Mporpamma ogobpeHa Ha 3acegaHum kadegpbl « MCUT»

MpoTtokon Ne 10 oT« 21 »06 2023ropa

3aB. Kadegpoit /

Mporpamma op,o6peHa y‘-le6HO-MeTOp,M‘-IeCKMM COBETOM UHXEHEePHO-TEXHNYECKOIro MHCTUTYTA

npotokon Ne _10_ ot«_ 26 » 06 2023 roga

MNpeacepatens
Y4yebHO-MeToAMYECKOro CoOBeTa MHMKeHepPHO-TEXHUYECKOro MHCTUTYTa /

MNporpamma paccmoTpeHa Ha 3acefaHumn yLIe6H0-METO,EI,M‘-IeCKOFO coBeTa YHUBEPCUTETA

npotokon Ne 10 oT« 289 » 06 2023r.

I'Ipep,cep,aTenb yHE6HO-METOLI,I/I‘-IECKOI'O coBeTa YHUBEPCUTETA



CBeleHnsi 0 TiepeyTBepP:KIEHUM MNPOrpaMMbl HAa O4YepeIHOH Y4YeOHbIH Trox H
perucTpanuu u3MeHeHHu

VYyeOublil Pemenue BHecennble nM3MeHeEHUS ITonmuce 3as.

ron Kadeapsl kadeapoi
(Ne mpoTokomna, mara)




®OH/I OHEHOYHBIX CPEACTB AJIAA IIPOBEJEHUA TEKYIIETI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEKYTOUYHOM ATTECTAIIUU OBYYAIOIINUXCS
IO MOAYJIO « CUCTEMbI HCKYCCTBEHHOI'O HHTEJUUIEKTA)>



OHI/ICAHI/IEUHOKA3ATEJIEI7I N KPUTEPUEB OLIEHUBAHUA
KOMIIETEHIIUU HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHUA,
OIMMCAHHME HIKAJI OOUEHUBAHUA

®onp oueHouHbIx cpeact (POC) nmpenycmaTpuBaeT clieayrolee:

ONHMCaHUE KOMIUIEKCA MOKa3aTeseil — IECKPUIITOPOB OCBOCHUS KOMIIETEHIIMM B BUJIE
pe3yNIbTaTOB 00YUYEHHsI, KOTOPbIE CTYAEHT MOKET IPOAEMOHCTPUPOBATS (

(Tabmuua 1). 151 KOHTPOIIS JOCTHKEHHS KXKI0TO M3 HUX MPETyCMOTPEHBI OLIEHOUHBIE
CpEJCTBa B BUJE BOIIPOCOB, 3a/laHUM U T.11.;

0003HaUYEeHNE KPUTEPHEB — ITPABIII IPUHSTHS PEIICHUS MO OL[EHKE JOCTUTHYTHIX
pe3yabTaToB 00y4eHUs U C(HOPMUPOBAHHOCTH KOMIIETCHIIUH.

Hanpumep, B kauecTBe mIKanbl olleHnBaHus npuHuMaercs 100-6anbHas cuctema ¢ BbIACIEHUEM
(rpapanmeit) OIEHOK:

Peittunr Ouenka Ha
3auere
85-100
71-84 3auer
60-70
0-59 Hesauer

TUMOBBIE KOHTPOJILHBIE 3AIAHUSI WJIM UHBIE MATEPHAJIDI,
HEOBXOJINMBIE JIUIsSI OLIEHKY 3HAHWI, YMEHWI M (MJIN) ONBITA
JNESITEJILHOCTH, XAPAKTEPU3YIOIIUE DTATIBI ®OPMUPOBAHMSI
KOMIETEHLIU B IPOLIECCE OCBOEHUSI OBPA3OBATEJIBHOI
MMPOTPAMMBI

BbimyckHMK, OCBOMBIIMI 00pa3oBaTelbHYI0 IpOrpaMMy, JOJDKEH 00JafaTh

HpO(bCCCI/IOHaJ'ILHI)IMI/I KOMIIECTCHUUAMM 110 TEMATUYCCKUM MOAYJISAM IPOTpaMMBbI:

Kon

HanmenoBanue PesynbraTel 00y4yeHus
TEMaTH4ECKOI0
MOAYJIS




Beenenne B
WCKYCCTBEHHBII
MHTEJIEKT U
OCHOBHbBIE METO/IbI

3HaHus:

— TEOpeTHUYECKHE OCHOBHI aHAIM3a JAHHBIX U MAITHHHOTO
oOy4eHus;

— crnenuduka padoThl aITOPUTMOB MAITUHHOTO O0yUYEHUS.

MAIMHHOTO 06Y‘-ICHI/IH YMeHus:

17151 pabOTHI € - TpPUMEHEHHE METOJIOB MAIIMHHOTO O0YYEeHHUs, TIOJrOTOBKA
TaOJINIHBIMH JAHHBIX U UHTEPIPETAUS PE3YIHTATOB.

AaHHBIMH HaBbiku (ONBIT AeSIT€ILHOCTH):

- MHTEpecyeTcs HOBBIMU TPEHAAMH B CBOEH
npodeccCHoHaNBEHOM OTPACITH, PACCMATPUBAET X C TOUKH
3pEHUs IPUMEHEHUS B CBOEH EATEIBHOCTH;

- OLEHMBAECT PUMEHUMOCTH AJITOPUTMOB,
BO3MO>KHBIEPUCKH U MOCIEACTBUS OITHOOK, HAXOAUT
ONTUMAITbHBICPEIICHUS I pabounx 3aaa4

CucTeMsl IITyOOKOro 3HaHus:
00yueHust - TPUHLUIBI 00YYEHHUS U TPUMEHEHHSI HEHPOHHBIX CETEH.

- apXUTEKTYphl IITyOOKHUX HEHPOHHBIX CeTel, MPUMEHIEMBIX
B PELLIEHUH MPAKTUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJIM30M M300paXKEHUH U TEKCTOB;

Ymenus:

- HacTpoHKa HEOOXOAUMOTO OKpPY>KEHUs ISl paboThI ¢
HEUPOHHBIMH CETSIMHU.

- NpUMEHEHHE U 1000ydYeHuenpea00ydeHHbIX
HEHPOHHBIX ceTel U3 JOCTYMHBIX OMOINOTEK

HaBbiku (ONBIT 1€ATEJIbHOCTH):

- BIAJCET HABBIKOM IPOBEICHHUS ITOJTHOIO UK
BBIYNCIIUTEIBHOTO SKCIIEPUMEHTA, OTPAKEHUS X0
BBIIIOJIHEHHUSI IPOEKTA U MTOJIYYEHUS PE3YJIBTATOB B
OTYETAX U JTOKyMEHTALUN;

- BJAJIEET HaBBIKOM HCIIOJIb30BAHUS CYIIECTBYIOLINX
POrpaMMHBIX OMOIUOTEK M MOJEIEH, CO3JaHNs
IPOTPaMMHBIX pealn3aliil rTyOOKUX HEHPOHHBIX ceTei




OO0yuenue ¢
HOAKPEIUICHUEM

3HaHuA:

TEOPETHUYECKHE OCHOBBI U AJITOPUTMbI O0yUEHUS C
MOJIKPETICHUEM;

npUMeHeHne 00y4eHus ¢ TOJKPEIIEHuEM st
MPAaKTHYECKUX 3a/a4.

YMmenuns:

BBIOOp U peau3anys alropuTMOB 00YUYEHUS C
HOAKPEIUICHNEM C YIeTOM CIIeIM(UKH 3a/1a9u
aJIanTanys U HaCTPOiKa aaropuTMOB O0yUYEHHUS C
HOAKPETIIEHUEM T10]T OIPE/ICIICHHYIO CPey.

HaBbiky (ONBIT 1€ATEJILHOCTH):

HUHTEPECYETCS HOBBIMH TPEHIAMHU B CBOCH
po(heCcCHOHATLHON OTPACIH, PACCMATPUBACT MX C TOUKH
3peHHsI IPUMEHEHUS B CBOCH JCSITEIIBHOCTH;

BJIaACCT HABBIKOM HCIIOJIb30BaAHUS CYH_[CCTByIOH_[I/IX
MIPOTPaAaMMHBIX OMOJIMOTEK U MOJIENIEH, CO3/TaHuUs
HpOFpaMMHBIX peanmaunﬁ Ha OCHOBC aJ'II‘OpI/ITMOB
00y4YeHUs C TIOKPETUICHUEM

CpencrtBa 17151 OLEHKH Pa3IMUHBbIX YPOBHEH (GOPMHUPOBAHMS KOMIIETEHIIMI IO KaTErOpUsiM
«3HATBY, «YMEThb», «BJAAETh» OOECINEUMBAIOT pPEAIN3aALUI0 OCHOBHBIX NPHUHLUIIOB KOHTPOJI,
TaKUX KakK 00BEKTUBHOCTD u HE3aBUCUMOCTD, [IPaKTUKO-OPUEHTUPOBAHHOCTD,
MEXIUCIUIUIMHAPHOCTD.

C ydeTroM 3TOro KOHTPOJIbHBIE BOMPOCHI (3amaHus, 3anauu), Bxoxasmue B POC, mns

Pa3JIMYHBIX KATETOPUNA U YPOBHEW OCBOCHUSI KOMIIETCHIIMIA MOTYT UMETh CIETYIOIIUMA BU/I.

3HATDH
IIpumepsbi:

N —

HUHTCIIJICKTA.

Tumel 3aga4 MalIMHHOT'O O6y‘ICHI/ISI " KJIaCChI AJITOPUTMOB, K HUM IPUMCHACMBIC.
OcHOBHBIE HaIpaBJICHUA pa3BUTUA I/ICCJ'ICI[OBaHI/Iﬁ B 00JIaCTH CHCTEM HCKYCCTBECHHOTI'O

3. TeopeTuveckue OCHOBBI AITOPUTMOB MAIIMHHOTO O0YYCHHUS.




YMETD IIpumepsbr:
. IloaroToBuTh JaHHBIE K UCIOIB30BAHUIO AITOPUTMA MAILIMHHOTO O0YUYEeHHUS.
OneHuBaTh Ka4eCTBO PELICHUH CUCTEM MAIIMHHOTO 00y4YEeHHUS.
3. AnantupoBaTth aIrOPUTMbl MAIIMHHOTO OOYYEHUS K PELICHUIO MPAKTUUYECKUX 3a/1a4.
BJIAJETD Ilpumepsr:
. Merononorus pa3paboTKu peleHuil MalllmHHOTO 00yYeHHUS.
. IIpumepsl IpaKTUYECKOTO NPUMEHEHUS aPXUTEKTYP UCKYCCTBEHHOTO MHTEJUIEKTA.
3. Meroibl OHJIAMH TECTUPOBAHUS PEUIEHUIH MAaTMHHOTO 00y4EHUSs.

N —

N —

METOAAYECKHE MATEPUAJIbL, ONPEAEJIAIOIIHUE ITPOHEAYPBI
OLHIEHUBAHMUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJBHOCTU,
XAPAKTEPU3YIOIIUE 3TAIIbl ®OPMUPOBAHUS KOMIETEHIIUIA

[Tpumepsl (MakeThl) METOAMYECKUX MATEPHANIOB, OMPEACNSIONIUX MPOLEAYPhl OIICHUBAHUS 3HAHUA,
YMEHUH U (WIH) OIBITA IEATETLHOCTH

HaumenoBanmue Kparkas xapakrepuctuka IIpencrasiienue
OLICHOYHOI0 OLICHOYHOI'0 CpecTBa OLICHOYHOI'0 CpeJCTBa
cpeacTBa B (honae
Tekyumit KOHTPOJIb CpencTBo NpoBEPKH OCBOCHHMS Komruiektsr 6uneros
yCIIEBAEMOCTHU YPOBHEH «3HATbY, KYMETb) (3amaHuit)

KommnuiexkT Onj1eToB (MpUMepPHbIii)
buner 1.
1.1  BaiiecoBckuii knaccudukatop. Onenka npusHakoB (Gaussian, Bernoulli, Multinomial). EM
QJITOPUTM.
1.2 Knactepuzamus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Ancam6mu. Soft and Hard Voting. Bagging. Cryuaiinsiii jiec.
2.2 Metpuyeckuii kinaccuguraTopbl. KNN. WKNN.

buner 3.

3.1 Jlunetinas perpeccusi. LASSO, LARS. CART.

3.2 JlepeBbs pemenuii. MHGopMannoHHbIH BIMTpshI. Ommoka KiiaccuOUKaIuy, SHTPOIH,
kpurepuil Jxunau. [IpyHuHr.

buner 4.

4.1 T'moGanbnbii mouck. Coyuaiinbeiii mouck. Gridsearch. CryuaiiHoe
onyxanue.baliecoBckas onTUMHU3aIUS.

4.2 Jluneiinas perpeccusi. [lonmnHomuanbHas perpeccus. [’ peOHeBast perpeccusi.

burer 5.
5.1 AdaBoost. ['panueHTHBIN OYCTHHT PEUIAIONINX JIEPEBHEB.
5.2 Knacrepuzanus. AgglomerativeClustering. MeTpuku KiacTepu3aiim.

burner 6.

6.1. Ouenka knaccudpukanuu. IpdexruBHOCTh TI0 [Tapeto. Precision-Recall 1 ROC kpussbie.

AUC.

6.2 Hetipounsie cetu. IlepuentponPo3entnarra. OOpaTHOe pacmpocTpaHEHHE TpaJUCHTA.
OyHKIMU akTUBalUU. Softmax.



buner 7.

7.1 Jloxkanbubiii mouck. HillClimb wu ero pasnoBuanoctu. Omxur. ['enHermueckuit
QJITOPUTM.

7.2 Meton OonopHBIX BEKTOPOB. Anpa.

Ilepeyennb J1abopaTopHbIX padoT (MPUMEPHBI)

O0mue pexoMeHIaNMH K J1a00paTOPHBIM padoTaM: I Pa3HbIX YPOBHEHN IOATOTOBKU
CTYJEHTOB MO>KHO MCIIOJIb30BaTh pa3HyIo INTyOuHy peanu3anuu pemenus. Tak, 11 cTyAeHTOB
HETEXHUYECKUX CIEeLUAIBbHOCTEH 3a/1aHue MOXKET 3aK/II0UaThCsl B IPUMEHEHUH TOTOBBIX METO/IOB M3
OMOJIMOTEK WIH 3alOJIHEHUEM IIPOITYCKOB B IMporpamMmmax, rac 0ombIIas 4acTh IIOATrOTOBJICHA
npenojasareneM. /s CTyIeHTOB TEXHUYECKUX CIIelMaIbHOCTEH 3a1aHue OyAeT 3aKII04aThCs B
peain3anuy anropuTMoB 0€3 UCII0JIb30BAHNS FOTOBBIX PELICHUH.

JIP1.1 Metonsl pabotel ¢ Tabmuuamu B Python. Arperammss w Bu3yanm3amus JaHHBIX.
IIpoBenenne nepBUYHOrO aHAIN3A TaHHBIX.

emu: u3yueHne MeToZ0B paboThl ¢ JaHHBIMH B Python m mpoBeneHume NMEepBHYHOTO aHAIHM3a
JAHHBIX.

3aganue: 3arpys3ute garaceT B pandaspatadpeiim. BeiBegure OCHOBHBIE MapaMeTphl JaTaceTa.
Omnpenenure, CKOJIBKO B JaTaceTe CIydyaeB OTCYTCTBHUs IpPU3HAKOB. OIpenenuTe, CKOIbKO NPU3HAKOB
SBJISIFOTCS.  KaTETOPUAJIBHBIMU.  Busyanusupyilte  paclnpeiesleHne  NpHU3HAKOB IO Kjaccam.
Busyanuzupyiite 3aBUCUMOCTb MEXKIY IIPU3HAKAMHU.

JIP1.2 Wcnonb30BaHue U cpaBHEHHE alroputMoB Kiaccudukamuu: kNN, pemiaroiie aepeBbs u
UX aHCcaMOJIY, JIOTUCTUYECKasi perpeccusl.

[{enn: npuMeHEeHUe U OLIEHKa aJITOPUTMOB KJIacCH(UKALIUU.

3amanue:

Paznenute natacer Ha oOyvaromuii M BalMJAlMOHHBIM C COXpaHEHHWEM HPOMOPLHUHN KIAcCOB.
Knaccupumupyiite Touknm w3 matacera ¢ momouipio anroputMoB kNN, nmormctudeckoil perpeccuw,
CART, cnyuaiiHoro uneca, CatBoost. IlogOepure myumme mnapaMeTpbl alrOpUTMOB CIOMOILBIO
BaJIMIaLMOHHON BbIOOpKH. CpaBHUTE BpeMsl pabOThl aIrOPUTMOB U 3aBHCHUMOCTb OT MpenoOpaboTKH
JAHHBIX.

JIP1.3 Hcnonb30BaHWe W OICHKA aITOPUTMOB perpeccuu. [1on0op onTUMAalbHBIX MapaMeTpOB
perpeccum.

[lenu: u3yveHue ajJropuTMOB PETPECCHH.

3amanue:

[TpuMeHnTE METO/ JTMHEHHON perpeccHuu s pelieHus 3a1a4yn Ha natacere. /lobaBbTe B garacer
MOJIMHOMUAJIbHBIE TTpU3HAKH. [[00aBIsiiiTe MprU3HaKU MOKA HE YBUUTE TIepeo0ydeHne Ha
BayMIanMoHHOMIaracere. [Ipumenute rpedHeByto perpeccuto 1 LASSO, 4ToObI H30aBUTHCS OT
nepeoOydeHHs.

JIP1.4 OnrtuMu3anvioHHBIC 3ala4ll W WX penieHus. [logbop rumeprnapaMeTpoB allrfOpUTMa ¢
MOMOILBIO METO0B ONTUMH3ALUN

[lenu: n3yyeHne arOPUTMOB PEIISHHSI ONTUMHU3AIIMOHHBIX 3a/1a4.

3amanue:

1. OnTumMu3npyiTe JTMHY MapIIpyTa B 33/1a4e KOMUBOSDKEpa € TIOMOIIBIO anroputMoB hillclimb,

OTXKMTra ¥ TeHeTHYECKOTo alNropuTMa. BeiBeure nomyYuBIIMICSA YTk U €r0 AJTUHY.

2. OnTuMH3UpYITE TUIepHapaMerpbl aIfOpUTMa MAIIMHHOTO O0y4yeHHs! (Ha BBHIOOP) C MOMOLUIBIO

CIIy4aifHOTO TIOMCKa, TTOKCKa 10 pemieTke, anroputMa hillclimb, renetndyeckoro anropurMma.

JIP2.1 Knaccuduxanus nzo0pakeHuit U TpaHcepHoe o0yueHue.



Llenu: n3yyeHue METOA0B IIIyOOKOTro 00y4eHus Al paboThl ¢ N300paKEHUSIMH.

3ananue:

3arpy3uTe JataceT W CO3JalTe WTepaTop JUId MoJenu Iiybokoro oOyueHus. 3arpysure
npenoOydennyto Ha ImageNetcBeprounyio cetb (AlexNet, VGG wumum ResNet) m noGaBeTe K
backbonenonHocBs3HbINH ca0i A 00ydeHus. OOyunTe HEHPOHHYIO CeTh Ha, BU3YyalM3UPOBaB Ipaduk
GyHKIMM MOTepb Ha oOydamlled U BalIMJAMOHHON BbIOOpKe. Peanusyiite Monaylb NpUMEHEHUS
HEHPOHHOH CEeTH K JJaHHBIM, IPOBEPHTE KaUeCTBO 00YUYEHHUsI HA TECTOBOM BBIOOPKE.

JIP2.2 Pa0oTa ¢ TeKCTaMHu 1 UX BEKTOPHBIMU IpeAcTaBieHusIMU. Llenu:
M3y4eHHUE MOJIeNIel BEKTOPHOIO MIPEICTABICHUS TEKCTOB. 3aaHKe:
CkauaiiTe npeno0y4eHHbIe BEKTOpa A ciaoBaps. C moMoIpko J11000ro Kiaccudpuxkaropa
MamuHHOTO 00yueHust (kKNN, SVM, CatBoost) knaccuduiupyiite TEKCTHI U3 AaTacera Mo CymMMe
BeKkTOpoB cioB. Knaccupuuupyiite Tekctsl ¢ momouipio LSTM cetn.

JIP3. 1 Ilpumenenue Q-Networks /uist perieHus IPOCThIX OKPYKEHUH.

[enu: u3yvyeHue npuMeHeHus: 00yUYeHHUs C MOJIKPEIICHUEM JUIsl PELICHUH 3a/1a4 KOHTPOJIS.
3amanue:

OO0yuuTe MpoCcTy0 NOTHOCBA3HYI0Q-ceTh A1 peweHus okpyxenus LunarLander.

[Ipouenypsl oOlLleHUBAaHUS 3HAHUN, yMEHHH, (QOpPMBI U OpraHu3alus TEKYLIEro KOHTPOJIA
yCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTalluu 00yYaroIuxcs

Texymuid KOHTPOJIb YCHEBAaEMOCTH U TMPOMEXKYTOUYHasl aTrTecTalusl CTYIAEHTOB BeIEeTCS B
cooTBeTCTBUM ¢ [loj0XKEeHHEM O TEKyIlleM KOHTpOJIE YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTallUH
o0pa3oBaTeIbHON OpraHu3aLuu

Texymuii KOHTPOJIb yCIIeBaeMOCTH

Monyne pemutca Ha aa Osoka. Kaxkapiii Onok BKIO4aeT B ce0sl M3Yy4EHUE 3aKOHYEHHOIO
pazznena, yactu Moayis.

Texyumii KOHTPOJIb 10 MOy IO OCYIIECTBIISETCS 10 KajleHJapHOMY yueOHoMy rpaduky. Cpoku
KOHTpOJbHBIX MeponpusaTiii (KM) u cpoku mojBezieHrs: UTOroB 1o Moyt 0ToOpakatoTcsi B paboumnx
yueOHBIX IIaHax Ha cemecTp. CTyAEHT [OJDKEH BBIIOJHUTh BCE KOHTPOJBHBIE MEpPONPUSATHS,
npeaycMOTpeHHble MojlylieM K yKa3aHHOMY CpPOKY, IOCJIE Yero IpenojaBareib IpOCTaBiIsieT OalbHbIe
OLIEHKHU, HA0OpaHHbIE CTYAEHTOM II0 Pe3yJIbTaTaM TEKYILIEro KOHTPOJIS yCIeBaeMOCTH 1o Moayito.

KoHTponbHOE MEpONpUATHE CUUTAETCS BBIIIOJIHEHHBIM, €CIIU 32 HETO CTYJEHT IOyl OLICHKY B
O0aJulax HE HWXKE MUHUMAJIbHOM OLIGHKHM, YCTAHOBJIEHHOM HpOorpaMMoi MOZYJS [0 JaHHOMY
MEPOIPUITHIO.

CrTyneHThl, HE CHIaBIIME KOHTPOJIbHOE MEPOIPHUSTHE B YCTAaHOBJIEHHBIH CpPOK, MPOJOJIKAIOT
pa0oTaTh HaJl HUM B COOTBETCTBHE C MOPSIKOM, IPUHATHIM 00pa30BaTeIbHON OpraHu3anuei.

IIpomexxyTouHasi aTTecTALMA

DopMOI1 MPOMEKYTOUHOH aTTeCTaluy 110 MOyIIto ABIISETCA 3a4eT.

OnenuBanne Moaynst Benercss B cooTBeTcTBUM ¢ IlonmojkeHneM o TeKylieM KOHTpOJIe
YCIIEBAaEMOCTH U IPOMEKYTOUHON aTTECTAllUU CTYAEHTOB 00pa30BaTEIbHON OpraHU3aIUH.

Hanpumep, MeToanKa OlleHKH 10 PeHTHHTY

CTyIeHT, BBINOJIHMBIIMM BCE MPEAyCMOTPEHHBbIE Y4E€OHBIM IUIAHOM 3a/IaHUSl U CIaBILUI Bce
KOHTPOJIbHBIE MEPONPUATHUS, TIOTYyYaeT UTOTOBYIO OLIEHKY 10 MoJyJiio 3a CEMECTp B COOTBETCTBUHU CO
CJIEYIOLLEH LIKAJION:

PeiiTunr Ornenka Ha 3ayeTe
85-100
71-84 3aueT
60-70
0-59 Hesauer




Peiitunr crynenra no MoJysiro 3a ceMecTp onpeziensieTcs Kak cyMMa 0ajuioB, MOJYyYSHHBIX UM 3a BCe
650k Mopysis, u 6aJIJIoB 32 MPOMEKYTOUHYIO aTTeCTAllUI0. MakCHMalbHOE KOJIMYECTBO OAJLTOB 3a
Monyib B cemecTpe ycTaHaBiauBaeTcs paBHbIM 100



