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1. Ileau ocBOEHUS TUCITUIIAHBI

[enbro n3yueHus AUCUUIUIMHBI «CHUCTEMBI UCKYCCTBEHHOI'O MHTEIICKTA) SIBIISACTCS
(dbopMHpOBaHUE KOMIIETEHIIMH B 007aCTH MPUMEHEHUS MHTEIIEKTYalIbHBIX HH(POPMAIIMOHHBIX
CHCTEM ]I pelieHus: IpoQecCuoHaIbHbIX 3a1a4.
3amauy AUCIUIIMHBL
— O3HAaKOMHUTb C COBPEMEHHBIMH OOJAaCTAMH MCCIEAOBAHUS 10 HCKYCCTBEHHOMY
MHTEJUIEKTY U chepaMu MPUITI0KEHHUS SKCIIEPTHBIX CUCTEM;
— II03HAKOMHUTb C KOHILIEMUUSMHU, COCTaBJSIIOUIMMH OCHOBY COBPEMEHHBIX CHCTEM
MCKYCCTBEHHOT'O MHTEJJIEKTA;
— UBJIOXKHUTh TEXHUYECKHE [IOCTAHOBKM OCHOBHBIX 3a/lay, peUIaeMbIX CHCTEMaMH
HCKYCCTBEHHOT'O MHTEIJICKTA;
— IO3HAKOMUTH C OCOOEHHOCTSIMH MPAKTUYECKOr0 HCII0JIb30BAHNS MHTEIIEKTyaIbHbIX
MH(POPMALIMOHHBIX CUCTEM B 001aCTH HH(OPMAIIMOHHOM 0e30macHOCTH.

2. Mecto qucuumiaudbl B cTpykrype OITIOII 6akanaBpuara
[Muki, K KOTOPOMY OTHOCUTCS IUCLUIIIIMHA:
Bb1.O/Jl. «Cucrempl HCKyCCTBEHHOTO MHTEIUIEKTA

3. Pe3yabTarbl 0CBOEHHMS JMCHMILIMHBI (Moayisi) «CucreMbl HMCKYCCTBEHHOI'O
MHTEUIEKTA

[Iponiecc u3ydeHus qUCHUILIMHBI HAPaBJICH HAa ((OPMHUPOBAHKE 3JIEMEHTOB CIICIYIOIIUX
kommneTeHnit B coorerctBur ¢ ®I'OC BO no jaHHOMY HampaBJIEHUIO:

Kon HaumeHoBaHue Kon, HauMeHOBaHNe HHANMKATOPA TOCTHKEHHSI
npodeccrona| MpodeccHOHATLHOI npogeccuoHATbHON KOMIIETeHIMT
JLHOI KOMITeTeH U1
KOMIIeTeH I H
CrniocoOeH BBISIBUTH IK-2.1.Beibupaer 3HaTh: HanpaBIeHUS
€CTECTBCHHOHAYyYHY[O | NPOrpaMMHbIE IaT(hOPMBI  [pa3BUTHUS CHCTEM
nK-11 CYHIHOCTb ITPOOIIEM, CHUCTEM MCKYCCTBEHHOTO  |y1¢cKyCCTBEHHOTO
BO3ZHMKAIOIIUX B Xofe | UHTCIUICKTA; MHTEIUIEKTa, METOMBI
npodeccruoHanbHOoM JEKOMITO3HITHH
ACATCIILHOCTH B peraeMbIX 3a/1a4 ¢
obmacTu MCIIOJIb30BAHUEM
MOACTMPOBAHIS 1 UCKYCCTBEHHOT'O
aHaJIM3a CI0XKHBIX HHTSIUICKTa;
CCTCCTBCHHRIX 1 IIK-2.2.YyacTByer B |YMeTh: OCYIIECTBIIAT
MCKYCCTBCHHBIX HPOBEICHUN JIEKOMITO3HULIHEO
CHCTEM. IKCIIEPUMEHTAJIBHON  TPOBEPKH [pelIaeMbIX 3a1ad  C
paboTocrocobHOCTH CHCTEM |HCIIOJIb30BAHUEM
MCKYCCTBEHHOT'O HHTEJUICKTa UCKYCCTBEHHOT'O

WHTEIICKTA;




Baanern: HaBLIKaMU
JICKOMITO3HILINH,
(dopmanuzanmu
MPOIIECCOB U OOBEKTOB
JUISL ICTIOJTb30BAHHSI
MHTEJICKTyaIbHBIX
POrpaMMHBIX

pelueHui

4. CTpyKTypa M coJep:KaHue JUCHUTLTHHBI (MOIYJIs)

CtpykTypa IucHMIUIHHBI (MOYJIA)

OO6m1ast TPy 10€MKOCTb JTU CITUTITMHBI COCTABIISICT 2 3aU4€THBIX SAUHUIL, /2 4acoB.

No Buab! yue6Holi padoThl, BKJIIOYAs DopMBI TEKYILEr0
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Iloozomosxka k sx3ameHy

gacax

OO611ast TPyA0EMKOCTh, B [pomexyTouHast

dopma
72 118 | 18 | 18

18 3auer

3ader ¢ OIEHKOH

DK3aMeH

Coaep:xxanue TUCHHUNJIMHBI (MOTYJ151)

Ne i/

HaumenoBanue MoAYyJisl, COACPKAHUC

Yacol

1

«BBeeHMe B MCKYCCTBEHHbI HWHTEUIEKT W OCHOBHBIE METO/bI
MAaIIUHHOT0 00YyUeHUs 1Jis1 padoThl ¢ TAOJMUYHBIMH JAHHBIMI)

Jlexknun

10

1.1-15

[OnnonansHO: MaTeMaTUUYeCKUM mukOe3 mo 3JIeMEHTaM
MaTeMaTUYECKON CTaTHCTUKH, JIMHEWHOW anredpbl U MaTeMaTHYEeCKOro
aHanm3a.]

OcHOBHBIE 3a1a4u CHCTEM M CKYCCTBEHHOTO WHTEJIEKTA.
Knaccuduranus, xmacrepusanus, perpeccus. Tumbl MaIIMHHOTO
o0yueHusi: ¢ yuuTeneMm, 0e3 y4MUTENs, C YaCTUYHBIM IPHUBIICYEHUEM
yauTens, 00ydeHne ¢ MOJKPEIJICHUEM.

Knaccudukaius Ha npumepe aaroputMa k-ommkaiimmx coceneit (KNN)
[OnuuonansHo: beicTphiii mouck Ommkaimux cocegeit.]. Merpuku
OIICHKW Kjaccu(UKaluu: TOJaHOTa, TouHOocTh, FI, ROC, AUC.
Bammpnanuonnass u TtectoBas BbiOOpka. Kpocc-Banmmmanms. PaGora ¢
KaTerOpuaJIbHBIMU TTPHU3HAKAMHU.

Perpeccuss. Metpukun ounenku perpeccun: MSE, MAE, R2 -
KO3 UIMEHT neTepMuHAuu. JIMHEeHasT perpeccusi, MOJTMHOMHATbHAS
perpeccusi. IlepeoOydenue u perynsipu3anusi, TpeOHeBas perpeccus,
LASSO, ElasticNet.

Jluneitnpie Mogenu s knaccudukanuu. [leprenTpoH, JTorucTuvecKas
perpeccusi, TOJHOCBS3HBIE  HEHPOHHBIC  CETH, CTOXACTHYECKHI
IPAaUEeHTHBIA CIyCK M OOpaTHOE pacHpoCcTpaHEHHWE TpajHeHTa.
Perynspuzanus nuHeHbIX Mozienel knaccuukanumu.

Krnacrepuzamus, k-means, k-meanst+, DBSCAN, ariomepaTuBHas
Kyactepuszanusa. MeTpuku OIeHKH KJIacTepu3aluu.

ANTOpUTMBI, OCHOBaHHbIE Ha MPUMEHEHHH pELIAOIINX JepPEBhEB.
Kputepuu paznenenust y3na: WHGOOPMAIMOHHBIM BBIUTPBINL, KpPUTEPUil
Jlxkuau.  AHcamMOiM  pemialIiuX — JepeBbEB:  CIydyalHBIA  Jec,
IpagueHTHBIA OYyCTHHT.

Meton onopHbix BekTopoB. Ilpsimast u oOpatHas 3amaya. Onpenenenue
OIOPHBIX BEKTOPOB. S IEPHBIN TPIOK.

HauHbIit OaliecoBCKUil KyaccuduraTop. Meronsl OLICHKH
pacmpenenenus npuzHakos. EM-anroputM Ha mpuMepe cMecH rayccuaH.

MeTtonbl Oe3rpaJueHTHOW ONMTHMH3ALMM: CIydaHbId mouck, hillclimb,
OTXKUT, TEHETUYECKUN aJITOPUTM.
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JlabopaTopHbie paboThI

JIP1.1

MeTozs! paboThl ¢ Tabiuuamu B Python. Arperanus u Buzyaiausamus
naHHbIX. [IpoBeseHre mepBUYHOrO aHaaIu3a JaHHBIX.




JIP1.2

CTOJIb30BaHUE U CPABHEHHE aITOpUTMOB Kiaccuduranun: kNN,
pelaroie 1epeBbess M UX aHCaMOJIH, JOTUCTHYECKAsl PErPECCHsL.

JIP1.3

Hcnonp3oBanue W OICHKA  alropuTMoB  perpeccuu.  [lombop
ONTUMATBHBIX
apaMeTpPOB PErPecCHr

JIP1.4

OnTuMu3aIMoHHbIe 3a/1a4u U uX pemenus. [logbop runepnapamerpos
AJIrOPUTMA C TIOMOIIBIO METOA0B ONTUMHU3ALIUH.

IIpakTHuka

I1P1.1

ITporpaMMHO-aIrOPUTMUYECKOE OCBOCHUE MaTepHaa

CamocrosiTesqibHasi padoTa

CP1.1

[IpopabGoTka yuyebHOro MaTepuania JeKIui

CP1.2

[Tonroroska K 1a00paTopHBIM paboTam

CP1.3

IlonroroBka K py0€XxHOMY KOHTPOJIIO

CP14

Jlpyrue Buapl caMOCTOSITEIbHONW padOThI

Jlekuun

2.1-
2.3

Heiiponnsie cetn. @yHKIIMM OMIMOKHU HEHPOHHBIX ceTel U 00yueHue C
MIOMOIIBI0 0OPATHOTO pacIpocTpaHeHus rpaguenta. [lorstue 63T9a u
AMOXHU.

PaboTta ¢ n300pakeHUsIMH C TOMOILBIO HEHPOHHBIX ceTeil. CBepTOUHBIE
HeliponHble cetd. Omnepauuun cBeptok, Mmax-pooling. TlomymspHbie
apXUTEKTYPBI CBEPTOUHBIX HeHpoHHBIX ceTeid: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe odydeHue.

OOpaboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C ITOMOIIBIO
HeHpOHHBIX ceTeil. BekTtopHble mpencraBieHus aisi Tekcra: word2vec,
skipgram,

CBOW, fasttext. Pekyppentasie Heliponnslie cetu, LSTM, GRU.
Tpanchopmepst, BERT, GPT.

==
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JlabopaTopHbie padoThI

JIP2.1

Knaccudukanus nzodpaxxenuii u rpancdepHoe oo0ydeHue.

JIP2.2

PaGorta ¢ TekcTaMu 1 UX BCKTOPHBIMU IMPCACTABJIICHUAMU TCKCTOB.

IIpakTHuka

1P
2.1

[IporpamMmmMHO-aIrOpUTMHUYECKOE OCBOEHUE MaTepHaia

AlbhlWwo

CamocrosiTesibHas padora

CP2.1

[IpopaboTtka yueOHOr0O MaTepHaa JeKIUn

CP2.2

[ToaroroBka k mabopaTopHbIM paboTam

CP2.3

[TonroroBka K py0€XxHOMY KOHTPOJIIO

CP2.4

Jpyrue Buabl CaMOCTOSITENILHONH padoThl

eI R

«O06yueHue ¢ MOIKPENICHUEM»

Jlekuuu

3.1-
3.2

ITonsiTus areHTa, Cpebl, COCTOSHUS, IEMCTBUN U Harpabl. OyHKIUA
neHHoctu cocroanus (Valuefunction) u ¢pyHkuus kauecTa el cTBUs
(Qfuntion).

OntuMuzamusi CTpaTerud C TMOMOMIBI0  MaKCUMH3AIuu  (PyHKITHIA
[IEHHOCTH U KadecTBa. Q-o0y4eHue.

I'nmy6okoe odyuenue ¢ noakperuiennem. Deep Q-Networks, Actor-critic.
Jns yposas skceneptHsiii: REINFORCE, A2C, PPO, DDPG.

JlabopaTopHbie padoThI




JIP3.1 | [Ipumenenue Q-Networks s pereHust IpOCThIX OKPYKEHUH. 4
IpakTuka 4
P [IporpaMMHO-anrOpUTMHYECKOE OCBOCHHUE MaTepuasa 4
3.1
CamocrosiTesqibHasi padoTa 3
CP3.1 | IIpopaboTka yueOHOTO MaTepuana JIESKIUn 1
CP3.2 | IloaroToBka k 1abopaTOpHBIM paboTam 1
CP3.3 | IloaroroBka Kk py0exHOMY KOHTPOJIIO 0,5
CP3.4 | /Ipyrue BUIbl CaMOCTOSITEBHON PabOTHI 0,5

5. O6pa3zoBare/ibHbIe TEXHOJIOTHH
B nporiecce npenonaBanus MoayIist HCIIONB3YIOTCS CIIEAYIOIINE METOJIBI, CPEACTBA U
OOHOBJISIEMOE TTPH HEOOXOIMMOCTH MPOrpaMMHOE obecriedeHre HH(POPMAIIMOHHBIX TEXHOJIOTUM:
— e-mail mpenogaBarens;
—  DJIEKTPOHHBIC Y4EOHO-METOAMYECKIE MAaTEPHAIIBI 1T 00ECIIeY HHSI CAMOCTOSTEIbHOM
paboThI CTYIICHTOB;
—  CIIUCOK CaiTOB B ceTH «HTepHET» JIs oM CKa HAYYHO-TEXHHUUECKOW HHPOPMAIIUH T10
paszenaM JUCIUTLUTNHBL;
—  MaKeThl MPUKJIAIHBIX IPOrpaMM, Harpumep, pytorch.

6. YueOHO-MeTOAMYECKOEe o0ecrnedyeHne CaMOCTOSITeJIbHOH PadoThl CTYJAEHTOB.
OueHouHble cpeAcTBAa Ui TeKYyHIEro KOHTPOJIS  YCNEeBAaeMOCTH,IIPOMEKYTOYHOM
arrecralum 1o uToraM OCBOCHUA JUCIIUIIJIMHBI.

Jnist oGecriedueHust CaMOCTOSTENbHON pabOTHI CTYyIeHTOB 110 Mo ayito chopMUpPOBaH METOMUYECKHIMA
KOMIIJIEKC, BKJIFOYAIOIIAN

B ce0s cenyronue yueOHO-METOANYECKHUE MaTePHUabl:

1. Ilporpamma Kypca.

2. YueOHUKH U yueOHbIe mocoOusl.

3. Criucok aipecoB callToB B MH(POPMAITMOHHO-TEIICKOMMYHUKAIMOHHOHU ceTH «HTepHeT (nanee
— ceTb «/HTEepHeTY), coepKalliX akTyalbHy0 HH(popMaluio o 6iokam Mogyss.
bubnuorpaduueckue cChIIKM Ha yueOHbIE H3/1aHHs, BXO/SIINE B METOAMYECKUI KOMILIEKC,
MIpHUBEJICHBI B NIEPEYHE OCHOBHOM U JIOTIOJIHUTEIBHON y4eOHOM JUTepaTyphl, HEOOXOAUMOM st
ocBoeHmst Mopyns (pazaen 7).

K nononHuTensHBIM MaTepranaM Takke OTHOCHTCS TepedeHb pecypcos cetu «HTepueT»,
PEKOMEH IyEeMBbIX JJIsl CAMOCTOSITENIbHOM paboThI Mpu ocBoeHnu Moayis (pa3zaen 7). CTyaeHTbI
MOJTy4YaroT IOCTYH K yKa3aHHBIM MaTepuaiaM Ha MIepBOM 3aHATHH 110 Moayio.

7. Y4eOHO-MeTOAUYECKOE U MaTepUAJIbHO-TeXHHYECKOE obecrieyeHue
AUCHUTLTHHBI(MO/YJIs1)

Y4yeOHasi iuTeparypa:

OcHOBHas1 TUTEPaTypPa N0 MOAY.JII0
1. MammnaHOe 00yueHune. Hayka u HCKyCCTBO OCTPOCHHUS alr OpPUTMOB, KOTOPBIE
U3BJIEKAIOT 3HaHUA U3 AaHHbIX. [lerep ®@nax. JIMK Ilpecc. 2015.
2. T'my6okoe oOyuenue. [Torpyxenue B Mup HelipoHHBIX ceTeil Hukonenko Cepreit



3.

wnN

S

Uropesuu, Kagypun A. A. | Hukonenko Cepreit Uropesuu, Kagypun A. A.
Oo0yuenue ¢ nogkperienneM / Carron Puuapn C, bapro Duapro I'., IMK IIpecc, 2020.

JlonoHUTEIbHBbIE yYeOHbIe MATEPHATbI

OCHOBBI HCKYCCTBEHHOI'0 MHTEJICKTA : yueOHoe nocobue / E.B.boposckas, H. A.

HasbinoBa. 4-e u3f.,pnextpod. M.: Jlaboparopus 3Hanuii, 2020. 130 c.

HckyccTBeHHBIN HHTEIEKT ¢ ipuMepamu Ha Python. [xomml Ipatuk. Bumibsme. 2019.
[Ipuxknagnoe mammHHOEe oOyueHue c¢ nomouisio Scikit-Learn, Keras u TensorFlow:
KOHILIENIIMH, WHCTPYMEHTHl M TEXHUKH U1 CO3/IaHUS MHTEUICKTYAIbHBIX CHCTEM , 2-€
nznanue. KeponOpenben. [nanexktuka-Bunbsame. 2020.

Xenpuk bpunk, JI>kozed Puuapne, Mapk ®epepond «Mammuanoe ooydenuey, [Tutep 2017.
Kak yuntcst manmna: PeBomonus B 00gacTi HEHPOHHBIX ceTell U IIyOoKoro o0ydeHus. SH
Jlexyn. Anbpriiaa PRO. 2021.

I'pokaem rimy6okoe ooyuenue. Dunapro Tpack. [Tutep. 2019.

Ob6yuenue c¢ noakpemnenueM Ha PyTorch. Coopuuk peuentos. HOcu Jlro. IMK Ilpecc.
2020.

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

HNuTepHeT-pecypcsl

[IpuMepHBIi TIEpeUYEeHb PECYPCOB CETH «MHTEPHETY», PEKOMEHIYEMBIX IIPU OCBOCHUU MOMYJIS

1. Open Machine Learning Course (https://mlcourse.ai)
2. Beepaenwue B marmnHoe o0yuenue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )

3. Cnenmanu3zanus MamumHHOe 00ydeHHEe U aHaJIU3 JaHHBIX OT «MOCKOBCKHI (U3UKO-

texundeckuit nactuty™ (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnatdopma s mpoBeaeHus copeBHoBaHmit o DataScience( https://www.kaggle.com)

IIporpammHoe oGecneueHue:

— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016

— Microsoft Office 2007, 2010, 2016

— AmnrusupychHoe [10 Kaspersky endpoint Security

— CnpaBoyHo-TIpaBoBas cucrema “I'apant”

MarepuanbHO-TEXHHYECKOe 00ecnedyeHne

Onncanne MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMONIJIA U3ydeHUsI MOYJIsl

[lepeuenp MaTepuanbHO-TEXHUUYECKOTO oOecnedeHust Momys

Ne n/n | Bun 3austuii Bun n HauMeHoBaHue 000py10BaHHUS

1 |JlekuuoHHble AynuTopuu ¢ MyJIbTUMEIUMHBIMHU CPEICTBAMU, CPEICTBAMU

3aHATHUS 3BYKOBOCIPOU3BEICHNS U UMEIOIIUE BBIXOA B ceTh «HTEpHETY.
[Tomenienust 1 MPOBEIEHUS Ay IUTOPHBIX 3aHATHI, 000pYyA0BaHHbIE

2 |Jlaboparopubl |KoMmmbloTepHBIH KJlacc ¢ KOMIIJIEKCOM MPOrPAMMHBIX CPEJICTB,

€ paboTbl MO3BOJISIFOIINX KAXJAOMY CTYJIEHTY pa3pabaTbIiBaTh MPOTrpaMMHBIE

pe%nnsaupm HpaKTI/I‘-IeCKI/IX 3a4a4 B X0 € BBIITOJIHCHUA J'Ia60paTOpHI)IX
padoT



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/

3 |CamocrosTelbH
ast pabota

bubnmoTeka, umeromas padoune MecTa U CTyACHTOB. AYJAUTOPUH,
OCHAIICHHBIE KOMIIBIOTEPAMU € JOCTYNIOM K ceTh «MHTepHEeT»

4  |IlpakTuka

KomnbroTepHbIii Ki1acc ¢ KOMILIEKCOM IIPOrpaMMHBIX CPE/ICTB,
MO3BOJISIONIUX KaKJIOMY CTYAEHTY pa3pabaTbIBaTh MPOrpaMMHbIE

pe%nmaunn MPaKTUYECKUX 3aJ1a4y B XO/I€ BbIMOJHEHHUS JTJA0OPATOPHBIX
padboT

Pabouass mporpamma IUCHUILUTUHBI « » COCTaBJICHA B COOTBETCTBUU C
tpeboBanusiMu GI'OC BO moHampaBieHHIO MOATOTOBKU , YTBEPKACHHOT O

npukazoM MwuHuCTEpCTBa 0Opa3oBaHusi W Hayku Poccuiickoit demeparuu oT « »

r.Ne .

[Iporpammy cocTaBuiI:

[Tporpamma ongoOpeHa Ha 3acenanuu Kadeapol

[TpoTokoi Ne OT « » 20 ropa

3aB. kadenpoit

(moarMch) (®.1.0.)




[Tporpamma ogo0peHa Y4ueOHO-METOAMYECKUM COBETOM
(bakyabTETa/MHCTUTYTA

poToKoJT No 0T« » 20  ropa

[Ipencenarens YueOHO-METOMUYECKOTO COBETa (haKyIbTETa /

(moamuce) (®.1N.0.)

[TporpamMma paccMoTpeHa Ha 3acelaHiH Y 4e0HO-METOAMYECKOI0 COBETa YHUBEPCUTETA

poTokoJ Ne OT « » 20 1.

[Ipencenarens YueOHO-METOIUYECKOTO COBETA YHUBEPCUTETA /
(moamuce) (®. 1. 0.)



CeefeHHsl 0 mepeyTrBeps;KACHMH MPOrPpaMMbl HAa O4YepeJHOM Y4YeOHbIH TI0J H
perucrpanuu u3MeHeHui

YueOHBIH Pentenne BHeceHHBIE H3MEHEHUS ITonmnuce 3aB.

roj kadeapbl kadenpoit
(Ne mpotoxkoia, nara)




®OHJ OHEHOYHBIX CPEACTB AJA IPOBEJEHUSA TEKYIIEI'O KOHTPOJIA
YCHNEBAEMOCTHU U TPOMEXYTOUYHOMN ATTECTAIIMA OBYYAIOIIAXCS
IO MOAYJIIO « CUCTEMbBI UHCKYCCTBEHHOI'O UHTEJIJIEKT A»



OIMMCAHUE MOKA3ATEJIEW U KPUTEPUEB OLIEHUBAHUS
KOMITIETEHIIU HA PA3JIMYHBIX 3TAITAX UX ®OPMUPOBAHMNS,
OINUCAHUME HIKAJI OHEHUBAHUA

®onp onenouyHbIX cpeacts (POC) npeaycMaTpUBaeT cienyroliee:

— OIlKMCcaHHe KOMILJIEKca MmoKa3aTeel — TIECKPUIITOPOB OCBOEHUSI KOMIETEHIINI B BUJIE
pe3yabTaToOB 00yUEHUs, KOTOPBIE CTYIEHT MOXET MPOAEMOHCTPUPOBATH (

— (tabmuua 1). {151 KOHTPOJIS TOCTHXKEHUS KaXKI0Tr0 U3 HUX MPETyCMOTPEHBI OLEH OYHbIE
CpEeACTBa B BUJI€ BOIIPOCOB, 3aJJaHUM U T.1.;

— o0o3HaueHuEe KPUTepPUeB — MIPABUII IPUHATHS PELICHHS 10 OLIEHKE JOCTUTHYTHIX
pe3ynbTaToB 00y4ueHHs U chOPMUPOBAHHOCTH KOMITETEHIUH.

Hanpumep, B kauecTBe 1IKabl oleHuBaHus npuHuMaercst 100-0anbHas cucrtema ¢ BblACIEHUEM
(Trpamammeit) oneHoK:

PeiiTunr Onenka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Hezauer

TUIIOBBIE KOHTPOJIBHBIE 3AJJAHUS NJIM UHBIE MATEPUAJIBI,
HEOBXOJIMMBIE J1J151 OEHKH 3HAHU, YMEHUM U (MJIN) OTIBITA
JAEATEJBHOCTHU, XAPAKTEPU3YIOIUE 3TAIIBI ®OPMUPOBAHU A

KOMIIETEHIIMM B MPOIIECCE OCBOEHUSA OGPA3OBATEJIBLHOM

ITPOI'PAMMBI

BbiyckHMK, OCBOMBIIMII 00pa3oBaTEelbHYI Iporpammy, JODKEH o0sajgath
po(hecCHOHATBLHBIMU KOMIIETEHIIMSMHU 110 TEMaTUYECKUM MOJYJISIM IPOTrPaMMBbl:

Kog HaunmeHnoBanue Pe3ynbTatel 00yueHus
TEMATUYECKOT O

MOJTYJIS




Bsenenue B
HUCKYCCTBEHHBIN
HHTEIUIEKT U
OCHOBHBIEC METOMIBI
MAIIMHHOTO 00y4IEHHs
JUTSE paOOTHI C
TaOIMYHBIMHA
JaHHBIMA

3Hanus:

— TEeOpeTHYECKHe OCHOBBI aHAJIM3a JAHHBIX U MAITUHHOTO
o0y4eHus;

— cnenuduka paboThl AITOPUTMOB MAIIMHHOTO OO YYIEHHUSI.

Ymenus:

- TPUMEHEHHE METOJIOB MAIIIMHHOTO 00y4YEHHsI, TOATOTOBKA
JAHHBIX U HHTEPIPETALUS PE3yIbTATOB.

HaBbiku (ONBIT 1€ATEJILHOCTH):

- UHTEpECyeTcsi HOBBIMHM TPEH/IaMH B CBOEH
podeCCHOHAILHON OTPACIIH, PACCMAaTPUBAET UX C TOUKH
3peHus IpUMEHEHHs B CBOEH e TeNbHOCTH;

- OLEHHMBAET MPUMEHUMOCTh aITOPUTMOB,
BO3MOXKHBIEPUCKH U TOCIEICTBUS OIIUOOK, HAXOAUT
ONTUMAJIbHBIEPEIICHUS JIJIs1 pabounx 3a1a4

CucTteMsblI TTyOOKOrO
00y4eHust

3HaHus:

- NPUHUUIBI 00y4EHUS U IPUMEHEHNS HEHPOHHBIX CETEN.

- apXUTEKTYpbI [NIYOOKHX HEHPOHHBIX CETEH, MPUMEHEMbIX
B pELIEHUH NMPAKTUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJINU30M U300paKeHUH U TEKCTOB;

Ymenns:

- HacTpoiika HeoOXOIMUMOTro OKPYKEHHUs /11l paboThI C
HEUPOHHBIMU CETSAMU.

- NpUMEHEHHE U 1000ydeHuenpe00ydeHHbIX
HEHpPOHHBIX ceTel U3 TOCTYIHBIX ONOIMOTeK

HagbIku (ONBIT AeATEIbHOCTH):

- BJIAJICET HABBIKOM IPOBEJIEHUS MOJHOTO LIUKJIA
BBIYHMCIUTEIBHOTO SKCIIEPUMEHTA, OTPAXKEHUS X01a
BBINOJIHEHUS IIPOEKTA U MOJIY4YEHUs Pe3yIbTaTOB B
OT4eTax U JOKyMEHTalluN;

- BJIaZICET HAaBBIKOM HCIIOJIb30BAHUS CYILECTBYIOIINX
MPOrPaMMHBIX OMOJIMOTEK U MOJIENIeH, CO3JaHus
IIPOrpaMMHBIX peajn3aluil riTy0OKHX HEHPOHHBIX ceTel




OOGyuenue ¢
MOAKPCIIJICHUEM

3HaHug:

TEOPETHUUYECKHE OCHOBBI U AT OPUTMBI 00Y4IEHUS C
MOJKPEIJIEHUEM;

MIPUMEHEHUE O0yUYCHHSI C MOJKPETIIICHHEM IS
MPAKTHYECKUX 3a/1a4.

YMmeHnus:

BBIOOpP M peanm3anus aropuTMOB 00YUEHHUSI C
MOJIKPEIJIEHUEM C YUETOM CIELU(PUKH 3aJa4n
aJlanTanus ¥ HaCTPOHKa aIrOpUTMOB O0yUEHHS C
MOJIKPEIJIEHUEM T10]] ONIPEETICHHYIO CPENy.

HaBbiku (OIIBIT 1€ATEJIbHOCTH):

HMHTEPECYETCS HOBBIMHU TPEHIAMU B CBOEH
npodeccHOHaIBHOIN OTPACiM, pACCMAaTPUBAET UX C TOUKU
3pCHUS IPUMCHCHUS B CBOCH JACATCIIBHOCTH,

BJIAJICET HABBIKOM HCIIOJIb30BAHUS CYIIECTBYIOLINX
IPOrpaMMHBIX OMOJIMOTEK U MOJIeJIeH, CO3IaHus
IPOrpaMMHBIX peajn3aliii Ha OCHOBE aJrOPUTMOB
00y4yeHUs C MOAKPEIIEHUEM

CpencrBa AJis OLIEHKH pa3JMYHbIX YPOBHEH (GOPMHPOBAHUS KOMIIETEHLIUN 10 KATEr OpUM
«3HATh», YMETb», «BIAJETh» OOECIEUUBAIOT PEAIU3ALUI0 OCHOBHBIX NPHUHIMIIOB KOHTPOJI,

TaKHUX Kak 00BEKTUBHOCTD u HC3aBUCUMOCTD, MMPaKTUKO-OPUCHTHPOBAHHOCTD,

MEXAUCIUIIIIMHAPHOCTb.

C yderoMm 3TOro KOHTPOJBHBIE BOIPOCH (3amaHus, 3amadu), Bxomsmue B POC, mns

Pa3JIMYHBIX KATETOPUH U YPOBHEN OCBOCHUS KOMIIETEHIIMI MOT'YT UMETh CIEAYIOLIUN BHUI.

3HATDH
IIpumepsr:

=

Tunsr 3aJa4 MalllMHHOI'O O6y‘I€HI/ISI 1 KJIACChl AJITOPUTMOB, K HUM ITPUMCHACMBIC.

2. OCHOBHBIE HAITPABJICHUS PA3BUTHUS HUCCIEJOBAHUN B 00JIACTH CHCTEM HCKYCCTBEHHOT'O

HHTCIIICKTA.

3. TeopeTI/ILICCKI/Ie OCHOBBI aJITOPUTMOB MallIMHHOT'O 06y‘leHI/I${.




YMETD Ilpumepsni:

1. TloaroToBUTH NaHHBIE K UCIOJIB30BAHUIO allTOPUTMA MAIIIMHHOTO 00YYEHUSI.
OneHuBaTh Kau€CTBO PEUICHUH CUCTEM MAIIMHHOI'O 00Y4eHHS.
3. AmanTupoBaTh aNrOPUTMBI MAIIMHHOT'O 00YYEHHS K PEIICHUIO MPAKTUYECKHX 3a/1a4.

BJAJETD Ilpumepsi:
MeTtononorust pa3paboTKu penieHril MallIMHHOTO 00y4EeHUsI.
ITprMeprl NPaKTUUECKOI0 IPUMEHEHUS apXUTEKTYP UCKYCCTBEHHOIO MHTEJUIEKTA.
3. Metoabl OHJIaiiH TECTUPOBAHUS PEIICHUI MAIIMHHOT'O 00 yUeHHS.

N

IS

METOJIWYECKUE MATEPHUAJIBI, ONPEJIEJISIONINAE ITPOIEIYPBI
OLIEHMBAHHS SHAHUI, YMEHHIA U (MJIX) OTIBITA IEATEJILHOCTH,
XAPAKTEPU3VIOIIME DTANBI ®OPMHUPOBAHMS KOMIETEHIU

[TpumMeps! (MakeThl) METOAMYECKUX MaTEpUAJIOB, ONPEACISIOLINX IPOLEAYPhl OLlEHUBAHUS
3HAaHWUU, YMEHUH U (WJIN) OIBITA e TEIbHOCTU

HaumeHoBaHue Kpartkas xapakrepucTuka IIpeacraBienue
OLICHOYHOT 0 OLICHOYHOI'0 CPe/ICTBA OLICHOYHOI'0 CpecTBA
cpeacTna B doHae
Texkyuiuii KOHTPOJIIb CpenctBo MpOBEPKU OCBOCHUS Komriiek bl OuniieToB
yCIeBaeMOCTH YPOBHEH «3HAThY, KYMETh) (3amanmuin)

KoMmuiekT 0u1eTOB (IPUMEPHBII)
buner 1.
baitecoBckuii knaccuduxarop. Onenka npuzHakos (Gaussian,
Bernoulli, Multinomial). EM anroputwm.
Knacrepuzamnus. KMeans, KMeans++, MeanShift, DBSCAN.

buner 2.
Ancam6ym. Soft and Hard Voting. Bagging. Cityuaiiusrii nec.
Metpuueckuit knaccudrratopsl. KNN. WKNN.

buner 3.
Jluneitnas perpeccusi. LASSO, LARS. CART.
epebs perenuii. MHGpopMannoHHbIi BRIMTpsIN. Omrdka Kiiaccu pukanuu,
sHTponus, kpurepuil Jxunu. IIpyHuHr.

busner 4.
I'moGanbublil nouck. Ciyyaiinelii nouck. Gridsearch.
Crnyuaitnoe 6y nanne.baliecoBckast onTuMHU3aIus.
Jluneitnas perpeccus. [lonnHomuansuas perpeccus. ['peGHeBast perpeccus.

buner 5.
AdaBoost. I'pagreHTHBINA OYCTUHT PEIIAIONINX JEPEBHEB.

Knactepuzanus. AgglomerativeClustering. MeTpuku KJ1acTepu3alliu.

buner 6.



6.1. Ouenka knaccudukaiuu. DddexruBHocTh Mo [Tapero. Precision-Recall u ROC kpuBsbie.

AUC.

6.2 Heiiponnsie cetu. IleprientponPo3entnarra. O6paTHOE pacmpocTpaHeHue rpaiueHTa.
@OynHkiuy akTUBauu. Softmax.

buner 7.
JloxanpHEIH nouck. HillClimb )5 ero
Pa3sHOBUIHOCTH. OTxuUT. ['eneTnyeckunii aIropuTM™.
Merton onopHbIX BEKTOPOB. SAapa.

Ilepeuennb 1a0opaToOpHBIX padoT (MPUMEPHBbI)

OO0mue pekoMeHAAlNHU K JIa0OPaTOPHBIM padoTam: /Ui Pa3HbIX YPOBHEH MTOATOTOBKU
CTYZEHTOB MOKHO HMCII0JIb30BAaTh pa3Hylo rIIyOMHY peasn3aluu pemenus. Tak, Ais CTyJeHTOB
HETEXHUYECKHUX CIELHAIBHOCTEN 3aJaHNE MOXKET 3aKJII0UaTbCA B IPUMEHEHUHU IT'OTOBBIX METOI0B
u3 OMOJIMOTEK MM 3aII0JIHEHUEM IIPOIYCKOB B IIporpamMmax, rae 6oiblas 4acTb HOATrOTOBJIEHA
npernojaBatenaeM. [l CTyIeHTOB TEXHHUUYECKHUX ClleualbHOCTel 3ajaHie OyIeT 3aKI04aThes B
peanu3anuy alropuTMoB 0€3 HCI0Ib30BaHUs TOTOBBIX PELICHUH.

JIP1.1 Metonsl pabotsl ¢ Tabnuuamu B Python. Arperauus u Busyanuszanuus JaHHbIX.
ITpoBeneHye NEPBUYHOIO AaHAIN3A JAHHBIX.

Ienu: nzyyenne MeTo0B paboThl ¢ JaHHBIMU B Python u mpoBeseHue nepBUYHOrO aHaIn3a
JTAHHBIX.

3amanue: 3arpy3uTe natacer B pandasgatagpeiiM. BoiBeauTe OCHOBHBIE IapaMeTphI
natacera. OnpenenuTe, CKOJIbKO B AaTaceTe CIydyaeB OTCYTCTBUS IpU3HAKOB. ONpenenuTe, CKOJIbKO
IIPU3HAKOB SBJSIOTCS KATErOpHUalbHBIMU. Bu3yann3upyiite pacnpeneneHue Npu3HaKkoB MO0 KJIACCaM.
Busyammsupyiite 3aBUCUMOCTb MEXy IPU3HAKAMM.

JIP1.2 Hcnonp3oBaHWEe W CpaBHEHHE anropuTMoB knaccudukanuu: kNN, pemraromue
JiepeBbs U MX aHCaMOJIU, JIOTUCTHYECKasi perpeccusl.

Lenu: npuMeHeHne U OIleHKa alrOpUTMOB KJIaCCHU(PHUKAIIUH.

3amanue:

Paznenure gatacet Ha oOydaromuil U BaJUJAMOHHBIA C COXpAaHEHUEM MPOTOPIIUNA KIIACCOB.
Knaccugunupyiite Touku u3 garacera ¢ nomoupro aroputMo kNN, jmoructuueckoil perpeccus,
CART, cayuaitnoro neca, CatBoost. ITogOepute nyuime mapameTpbl aJrOPUTMOB CIOMOIIBIO
BaJMIAalUMOHHON BBIOOpKU. CpaBHHTE BpeMs pabdOThl aNrOpuTMOB U 3aBUCHUMOCTH  OT
npeaoopaboTKU JaHHBIX.

JIP1.3 Hcnosbp30BaHHME U OIICHKAa ajaropuTMoB perpeccuu. [logbop onTHUMabHBIX
napamMeTpOB PErpecCHm.

Henn: n3ydeHne alropuTMOB PErpecCuu.

3aganue:

[TpumMeHnTE METOI TMHEHHOM perpeccuu JJis pelieHus 3a1a4m Ha qatacere. JlooaBbTe B
JaTaceT MOJMHOMHANIbHBIC TpU3HAKK. J[00aBIsgiiTe MPU3HAKK ITOKA HE YBUIUTE NIEPEOOyUCHHE Ha
BanmuaaunoHHomaaracere. [Ipumenute rpedHeByro perpeccuto u LASSO, uToOb1 n30aBUTHCS OT
nepeody4eHus..



JIP1.4 OntumMu3zanuoHHble 3a/1aun U ux pewenus. [logbop runepnapameTpoB anroputma
MIOMOIIHIO METOJJOB ONTUMHU3AIIH

[enu: n3ydeHne anropuTMOB PELICHUS OMTHMH3AIIMOHHBIX 3aa4.

3aganue:

1. OnTuMHU3MpyHTE JJIMHY MapIIpyTa B 3a7aue KOMHBOSDKEPa € MOMOIIIbIO aaroputmoB hill-

climb, oTkHra ¥ reHeTHYecKoro alropruT™Ma. BeIBeIuTe MOTYYUBIIHIACS TyTh U €r0 JATHHY.

2. OntumusupyiiTe THIEpHapaMerpbl ajiropuTMa MAaIlIMHHOTO O0OydeHus (Ha BBIOOp) C

MOMOIIBIO  CIyYailHOrO TIOMCKa, IMOHMCKa Mo pemerke, amroputMa hillclimb, remermueckoro
aNropuTMA.

JIP2.1 Knaccudukanus n3obpaxeHuii u TpancepHoe odydeHue.

[enu: usydenne MeTo0B IyOOKOro oOyueHus uist paboThl ¢ U300 paXKEHUSIMHU.

3amanue:

3arpy3ure gaTacer M CO3JaiiTe uTepaTop IS MOJENH TIyOokoro oOydeHus. 3arpysute
npenodyuennyro Ha ImageNetcBeprounyro cerb (AlexNet, VGG umu ResNet) u no6aBbre k back-
bonenoaHOCBA3HBIN cioi it 00ydeHus. OOyunuTe HEHPOHHYIO CETh HA, BU3YyalU3UpPOBAB Ipaduk
(GyHKIMM TOTEeph Ha oOywarouied U BaluJalMoHHOW BeIOOpke. Peanusyiite Moayab NMpUMEHEHUS
HEMPOHHOM CeTH K JaHHBIM, IPOBEPHTE KAUECTBO 00YUEHUs Ha TECTOBOM BBIOOPKE.

JIP2.2 PaboTa ¢ TeKCTaMH U UX BEKTOPHBIMH IIPEICTABICHUSIMU.
Ilenu: n3ydyenue Mojeneil BEKTOPHOTO NPECTABICHUS TEKCTOB.
3ananue:
CkauaiiTe npenoOy4eHHbIe BeKTOpa i ciaoBaps. C moMoIsko Jiroboro kinaccuduraropa
mammuaHoro ooyuenus (KNN, SVM, CatBoost) kinaccudurupyiite TEKCTBI U3 AaTaceTa mo CyMmMe
BEeKTOPOB ciioB. Knaccudumupyiite TekcTsl ¢ moMonipio LSTM cetn.

JIP3. 1 [Ipumenenne Q-Networks i pemeHust IpOCTBIX OKPYKEHUH.

Hemu: n3yuenne npuMeHeHUs: 00y4eHHs! C MOAKPEIICHUEM ISl pelIeHuH 3a/1a4 KOHTPOJIS.
3amanue:

OOyuuTe IpOCTYIO MOJHOCBA3HYI0Q-CETh I peleHus okpyxenus LunarLander.

[Tpouenypsl OneHWBaHUS 3HAHUM, YMEHHH, (GOPMBI M OpPraHM3aLUs TEKYIIETO KOHTPOJISI
YCHEBAEMOCTH U MPOMEXYTOUHON aTTeCTalluu 00y4aroIMXcs

Texkyumii KOHTPOJb YCIIEBAEMOCTH U NPOMEXKYTOUYHAsl aTTeCTallUsl CTYyIEHTOB BeleTcs B
cooTBeTcTBHH C [To0KeHNEM O TeKyIeM KOHTpPOJIE YCIIEBAEMOCTH U MPOMEXYTOUHOHN aTTecTalun
00pa3zoBaTeNbHON OpraHu3aluu

Texkymmid KOHTPOJIb YCIIeBA€MOCTH

Monynpe nenutes Ha 1Ba 6i10ka. Kaxapiil 6710k BKIItOYaeT B ce0s M3y4EHHE 3aKOHYEHHOIO
pasnena, yactu MoyJs.

Texymuii KOHTPOJIb MO MO0 OCYIIECTBISIETCS MO KaJeHAApHOMY y4eOHOMY rpaduky.
Cpoku koHTponbHbIX Meponpusatuii (KM) u cpoku mnonseaeHuss HUTOroB 1mno Moayito
OTOOpakaroTCsi B pabouymx y4eOHBIX IutaHax Ha cemecTtp. CTyIEeHT JOJDKEH BBINNOJIHUTH BCE
KOHTPOJIHBIE MEPOIPUATHS, HNPEIyCMOTpPEHHble MoayieM K YKa3aHHOMY CpOKY, IOCIe 4ero
IpernoiaBaresb IPOCTABIAET OaIbHbIE OLIEHKH, HAOpaHHbIE CTYAEHTOM IO pe3yJibTaTaM TEeKYILEro
KOHTPOJISI yCIIEBAEMOCTH 110 Moayito.

KoHTponbHOE MepompusiTHe CUYHUTACTCS BBITOJHEHHBIM, €CJIM 32 HEro CTYAEHT MOTy4Yul
OLIEHKY B 0Oa/ulax He HM)KE€ MHUHHMMAJIbHOW OIIeHKH, YCTAHOBJIEHHOH HpOrpaMMoON MOJIYJS MO
JTAHHOMY MEpOIPUSTHIO.



CryneHTsl, HE CJaBIIME KOHTPOJIbHOE MEPOIPUSATHE B YCTAHOBIIEHHBIN CPOK, IPOJOJIKAIOT
paboTaTh HaJ HUM B COOTBETCTBHUE C MOPIIKOM, IPUHATHIM 00pa30BaTEIbHOI OpraHu3anuen.

IIpomeskyTouHasi aTTecTalUS

DopMoii MPOMEKYTOYHOU aTTeCTaluy 110 MO0 SBISAETCS 3a4erT.

OnenuBanue Mopayns Benercs B cooTBETCTBUM ¢ llojoxkeHMeM O TEKylleM KOHTpOJIE
YCIIEBAEMOCTH U TPOMEXYTOUHOI aTTecTallly CTY/I€HTOB 00pa30BaTeIbHONW OpraHu3aluu.

Hanpumep, MeToAUKA OLCHKH 110 PEHTHHIY

CTyneHT, BBIOJHUBIINI BCce MPEIyCMOTPEHHbIE Yy4eOHBIM TUIAHOM 3aJJaHus U CIIABIIHi Bce
KOHTPOJIbHBIE MEPOIPUATHUS, 10Ty4aeT UTOIOBYIO OLIEHKY 110 MoyIIro 32 CeMecTp B COOTBETCTBUU
CO CJIENYIOIIEH LIKAJIOM:

PeliTunr Onenka Ha 3a4ueTe
85-100
71-84 3auer
60-70
0-59 He3zauet

Pelitunr crynenta mo Mogyito 3a ceMecTp OnpeAesieTcst Kak cymMMa 0asuioB, MOMYYEHHBIX UM
3a Bce O0110ku MoayJsi, 1 6aJyIoB 32 MPOMEXYTOUHYIO aTTecTalnio. MakcuMaabHOE KOJIUYECTBO
6amioB 3a Mozayne B cemecTpe ycraHaBiauBaercs paBHbiM 100



[Tporpamma ogoGpena Ha 3acenanuu kadenpsl «MHPoOpMaIMOHHBIE CUCTEMBI U
TEXHOJIOI'NM)

[Tpotokon Ne 10 ot «21» urons 2023r.
[Iporpamma ogo6peHa YueOHO-METOANUYECKUM COBETOM (aKyIbTeTa

ITporokomn Ne 10 ot «23» uronst 2023r.

[Ipencenarens YuebHO-MeToqUUECKOTrO coBeTa (pakyinpTera : K.(p.M.H., Hansruesa M.A

[TporpamMma paccMOTpeHa Ha 3aceJaHMH Y4eOHO-MEeTOAUYECKOI0 COBETa YHUBEPCUTETA
npotokon Ne 10 ot « 28 » uronsa 2023r.

[Tpencenarens YueOHO-METOAMUECKOIO COBETa YHUBEpCUTETA: JI.T.H., J[3aypoB M.A
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