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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:
— O3HAKOMHUTL C COBPCMCHHBLIMU o0JacTaMu HCCIICAO0BaHUA 10 MCKYCCTBCHHOMY HMHTCIUICKTY U
cepamu IPHIOKEHHS IKCIIEPTHBIX CHCTEM;
— HO3HAKOMUTH C KOHIOCHIUAMHA, COCTABJIAOIIUMU OCHOBY COBPEMCHHLIX CUCTEM UCKYCCTBCHHO-
'O UHTCJIJICKTA,
— U3JIOKHUTh TEXHUYECKHE TIOCTAHOBKH OCHOBHBIX 33]1a4, PELIAEMbIX CHCTEMaMHU MCKYCCTBEHHOTO
WHTEIICKTA;
— HO3HAKOMHUTH C OCOOCHHOCTSIMH MTPAKTHYECKOTO MCIOIb30BAHHS HHTEIUICKTYaIbHBIX HHPOpMa-
LIHOHHBIX CUCTEM B 00JacTH HH(GOPMAIIMOHHO 6€30MaCHOCTH.

Mecro mucuuniaunbl B cTtpykrype OIIOII 6akanaBpuara

Hucnnmmaa «CUCTeMbl UCKYCCTBEHHOTO MHTEIUIEKTa» B AKOHOMHKE» BKJIIOUYEHA B BapUATHBHYIO
Y4acTh OCHOBHOW NMpPO(eCCHOHAILHON 00pa30oBaTeNbHON MPOrpaMMbl aKaJeMHUYeCKOro OakanaBpHaTa
no HanpasJeHuto moarotoBku 38.03.04 «["ocynapcTBEHHOE M MyHHIIMIIAIBHOE YIPABICHUEY, SBISCT-
Csl TUCLUUILTMHOM 10 BBIOOPY, HM3ydaeTcs Ha 3 Kypce B 6 ceMecTpe.

JInst OCBOGHHMS AUCIMITIMHBI CTYJISHTHI UCIIOJIB3YIOT 3HAHHS, YMEHUS M HaBBIKU, C(HOPMHUPOBAHHbIE Ha
npebIAyIIeM ypoBHE 00pa3oBaHUs. 3HAHWS M YMEHUS, TMOJXYYEHHBIC NPU W3YYEHUH IUCIHILIHHEI,
HEOOXOAUMBI O0YYarOIIUMCS ISl OCBOCHHUS MPO(PECCHOHANBHBIX KOMIIETCHIIMKA M pEIISHUs 3a/1ad
MEKITMYHOCTHOTO, MEXKKYJIBTYPHOTO M MPO(ECCHOHATIEHOTO B3aUMOICHCTBHS.

3. Pe3yjbTaThbl 0CBOCHMS AMCHUILTHHBI (MOAYJIs1) «CUCTEMBI HCKYCCTBEHHOTO WHTEIICKTa
[Tponiecc M3yueHust TUCUMIUIMHBI HalpaBiieH Ha (OPMHUPOBAHUE DJIEMEHTOB CIEIYIOIUX KOMIIe-
teHui B coorBeTcTBUM ¢ @I'OC BO 1o nanHOMY HanpaBlIEHUIO:

Kon nmpogec-| HaumeHoBaHue mpo- Kon, HanMeHOBaHHe HHIUKATOPA JOCTHKEHHS MPO-
CHOHAIBLHOH | (eCCHOHAIBHOM KOM- (peccHoHATBHON KOMITIETEHIMH
KOMIIETEH MU neTeHunun
Cnocob6en ucnoneso- | K- 6.1. [Tonumaer npunmuns: BHaTh: MeTo1b! pa3s-
BaTh 3HAHNE OCHOBHEIX | [1ocTpOEHHS M OCHOBHBIE METO- [PA0OTKH OPHIHHANb-
ITK-6 MCTOZ0B MCKYCCTBCH™ | 11} cricTeM MCKYCCTBEHHOTO — [HPIX ATOPHTMOB I
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HUI C UCII0JIb30BAHUEM
JUTSL pelIeHus 3a1a4 npodeccu-

COBPEMEHHBIX TEXHO-
lmoruit

IIK- 6.2. Vccnenyer HampaB- |YMeTb: CTaBUThL 33j1a-
JICHUS TpUMEHEHusl cucrtem (14 H - JANTHPOBATH
VCKYCCTBEHHOTO MHTeIIeKTa [METOABL 1 alrOpHTMBT
JUISL PA3JIMYHBIX MPEAMETHBIX |1 o HHHOTO 00yuerus
o0JacTeii;




IIK- 6. 3.
TJICKCBI METOJIOB M HHCTPYMEH-
TaJbHBIX CPEICTB UCKYCCTBEH-

HOT'O MHTEJUIEKTA Ui PeIlleHus

BriOupaer koM-

npoecCHOHANTLHBIX 337124 B
3aBUCHMOCTH OT 0COOCHHOCTEH
MPEeIMETHOM 00JIaCTH.

BiiageTs: IOCTaHOB-
KOI 3ajad4 I10 ajamTa-
ITAW WIH COBEPITICH-
CTBOBAHHUIO METOJIOB U
AJTOPUTMOB TSI pertie-
HHS KOMILIEKCa 3a1a4
MpeIMETHON 00J1acTH

YK-1

YK-1. Criocoben ocy-
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T€3a B PEIICHUU 3a-

auq.

4. CTPyKTYypa U cojiep:KaHHe JUCHUIINHBI (MOLYJI51)
4.1. CTpyKTypa ITUCHUNIHHBI (MOIYJIA)
OO011ast TPYA0EMKOCTh AUCHUIIMHBI COCTABISAET 2 3a4E€THBIX €JUHHULL, /2 4acoB.
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K C DopMa NPOMeKYTOYHOM
OHTzﬁucTHasl aMOCTogTenb- arrecramun (o cemecm-
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BBenenue B HCKyCCTBEH-
HBIA MHTEJJIEKT M OCHOB-
HBIC METOJIBI MAIIMHHOT'O
00ydeHust 11t paboThI ¢
TaOJIMYHBIMH JAHHBIMU

36

10 |10 | 8

CHCTeMBITITYO0KOT000Y-
YCHUS

22

OO0yueHue CrioaKperIe-
HUEM

14

Bcero

72

18 | 18 | 18

18

Kypcosas paboma (npo-
exm)

Iloozomosxka k sx3ameny

OO01mas TpyI0eMKOCTh, B
yacax

72

18 | 18 | 18

18

ITpomexyTouHas arre-

®opma

3auer *

3a4eT ¢ OLEHKOM

DK3aMeH

OuHo-3a04Hast popma

Ne
n/n

HanmenoBaHue pasaesioB
U TeM JMCHUIJIMHBI (MO-

Bunnbl yueOHoii padoThl, BKIIOYAsA ca-
MOCTOSITETbHYIO PadoTy CTYIeHTOB U
TPY/A0EMKOCTh (B Yacax)

KonTakTHas
pabdora

CamocTosiTeb-

Has pabora

DopMBbI TEKYLIETO KOH-
TpoJs ycneBaemoctu (no
Hedenam cemecmpa)
DopMa NPOMeKYTOYHOM
aTTrecranuu (no cemecm-

pam)
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HBEIMUHTEIUIEKT HOCHOB-
HBIEMETOIBIMAILIMHHOTO- 26 6 6 14
oOyueHus IIsIpaboThI
CTaOJIMYHBIMUTAHHBIMA
CucTeMbIrTyooKkoroooy- 22| 5 5 12




OO0yueHue CrioaKperIe- 24| 5 5 14
HHEM
Bcero 72 | 16 16 40
Kypcosas paboma (npo-
exm)
Iloozomoska k sK3amery
OO0mast Tpy10eMKOCTb, B IIpOoMesKyTOUHAS aTTe-
qacax dopma
72 | 16 16 40 3auer *
3a4er ¢ OLIEHKOU
DK3aMeH

4.2. Conep:xaHue TMCUMILINHBI (MOIYJIs1)

Nen/n | HauMeHOBaHM e MOAYJIsSA, COAEpPKaHUE Yacsl
1 «BBegeHMe B UCKYCCTBEHHbIN MHTE/VIEKT U OCHOBHbIE MeTO/bl Ma-
IIMHHOT'0 00y4YeHMs AJ1s1 paGoThl C TAGJIMYHBIMU JAHHBIMU»
Jleknyn
1.1-1.5 | [OnnuoHanbHO: MaTeMAaTHYSCKHH JIMKOE3 IO 3JIeMEHTaAM MaTeMaTHde- 10

CKOM CTATUCTUKH, TUHEHHOHN anreOpbl 1 MaTEMaTHYECKOTO aHAIN3A. |
OcHoBHbIE 337]auu CHUCTEM HCKYCCTBEHHOro MHTesiekra. Kmaccuduka-
WS, KJIaCTepH3aIys, perpeccus. THUITbI MAIIMHHOTO OOYYCHHS: C YUHUTE-
neMm, 0e3 yyuTelns, ¢ YaCTUYHBIM MPUBJICUCHUEM YUHTENs, 00ydeHHe ¢
MTOJIKPETIIICHUEM.

Knaccudukanys Ha npumMepe anroputma K-ommxaiimmx coceneir (KNN)
[OnmmonaneHo: BeICTphIl MoMck Ommkalmux coceaeit.]. MeTtpuku
OIIEHKH KiaccuuKanuu: monHora, Toudocts, Fl, ROC, AUC. Bamuna-
IIMOHHAsE U TecToBas BeIOOpKa. Kpocc-Banmmmanus. Paborta ¢ xareropu-
QIIbHBIMU TPU3HAKAMH.

Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 - koaddumm-
eHT JeTepMuHanuu. JInHeliHas perpeccus, MOIMHOMUATbHAST PETPECCUS.
[MepeoOyuenre u perymspusanms, rpedHeBas perpeccusi, LASSO, Elas-
ticNet.

Jluneiinpie Momenu s kinaccudukanuu. [leprenTpoH, JorucTudeckas
perpeccusi, TOJTHOCBS3HbIE HEUPOHHBIE CETH, CTOXaCTUYECKHUM TPaMEHT-
HBI CIyCK W OOpaTHOE paclpoCTpaHEHWE TpajueHTa. Perymspusanus
TUHEWHBIX MOJIeTIel KiTacCU(UKAIIMUU.

Knacrepuzanus, k-means, k-means++, DBSCAN, ariomepatuBHast Kia-
cTepusanus. MeTpUKH OIIEHKH KJacTepU3alliu.

AJNTOPUTMBI, OCHOBaHHbBIC Ha NMPUMEHEHHH pEIIaroInX aepeBbeB. Kpu-
TEepHUH pa3felieHus y3na: HHGHOPMAIMOHHBIN BBIUTPHIII, KpUTepuit JKu-
HU. AHCaMOJIK pEeNIaroIuX IEPEBbEB: CIIyYaiiHBIN Jiec, TPaIUCHTHBIN OY-
CTHHT.

MeTton onopHbix BekTopoB. [Ipsimas u obpaTHas 3anada. OnpezneneHue
OTIOPHBIX BEKTOPOB. SIIepHBIN TPIOK.

Haupnbriii GaitecoBckuii kiaaccupurkaTop. MeTopl OLIEHKH pacrpeserie-
HU NpU3HaKoB. EM-anroputM Ha npuMepe CMeCH rayCcCuaH.

Metoapl Oe3rpaJueHTHON ONTUMU3AIMK: ChlydaiHbiii mouck, hillclimb,




OTXKUT, TCHETHYCCKHI AJITOPUTM.

JlabopaTopHbie padoThl 8
JIP1.1 | Metonasl paboTsl ¢ Tabnuiiamu B Python. Arperamus u Buzyanu3amnus 2
naHHbIX. [IpoBeieHne NEpBUYHOrO aHAIN3a IaHHBIX.
JIP1.2 | crionbp30BaHME M CpaBHEHUE aNTropuTMOB Kiaccupukanuu: kNN, 2
pelaroIye 1epeBbes U NX aHCaMOJIHU, JJOTHCTUYECKasl PerPECcCHs.
JIP1.3 | Mcnonbs3oBaHue M OLIEHKA alrOpUTMOB perpeccuu. [logbop omrumans- 2
HBIX
[1apaMETPOB PETPECCUU
JIP1.4 | OntuMusanuoHHBIE 33/a9u U UX pemeHus. [lonbop rumepnapamerpos 2
JITOPUTMA C IOMOIIBI0 METOJI0B ONITUMU3ALIUH.
IIpakTuka 10
ITP1.1 | ITporpaMMHO-aJIrOpUTMHUYECKOE OCBOCHHE MaTepuaa 10
CamocrosiTesbHasi padoTa 8
CP1.1 | IlpopaboTka y4eOHOTO MaTepuaia JCKIUi 1
CP1.2 | IloaroroBka k 1a00paTOpHBIM paboTam 5
CP1.3 | IlogroroBka K pyoOe:KHOMY KOHTPOJTIO 1
CP1.4 | Jlpyrue Bubl CaMOCTOSITENIbHOM pabOThI 1
2 Jlekun
2.1- | Heiiponnsie cetu. yHKIIMH OIMOKK HEHPOHHBIX CeTeH 1 00yueHHe ¢ 5
2.3 MTOMOIIIbI0 OOpPaTHOTO pacHpocTpaHeHus rpaaueHTta. [loHsTue 63Tya H
STOXH.
Pabora ¢ n300paxeHHusIMHU C IOMOIBIO HEHPOHHBIX ceTei. CBepTOUHbIE
HeilpoHHble ceTH. Onepanumn cBepTok, max-pooling. [lomynspHble apxu-
TEKTYpbI CBEpTOUHBIX HeHpoHHBIX ceTeii: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdepnoe odyuenue.
O6paboTtka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C TIOMOIIBIO
HEHpOHHBIX ceTed. BekTopHble mpeacraBineHus st Tekcta: word2vec,
skipgram,
CBOW, fasttext. Pexyppentasie Hetfiponnsie ceti, LSTM, GRU.
Tpanchopmeps, BERT, GPT.
JlaGopaTopHble paboThI 6
JIP2.1 | Knaccuduxkanus n3o0paxeHuid u TpaichepHoe o0yueHue. 3
JIP2.2 | PaboTa c TeKCTaMU U UX BEKTOPHBIMU MPECTABICHUSIMHU TEKCTOB. 3
IpakTuka 4
1P [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTEpHaIa 4
2.1
CamocrositesbHasi padora 7
CP2.1 | IIpopaboTka yueOHOTO MaTepHaia JEKIIHMA 1
CP2.2 | TloaroroBka K 1a00paTOpHBIM paboTam 4
CP2.3 | TloaroroBka K pyOoe:KHOMY KOHTPOJIIO 1
CP2.4 | [Ipyrue BUJbl CaMOCTOSITEILHON pabOThI 1
3 «OO0yueHue ¢ NOAKPETSICHUEM
Jlexknun 3
3.1- [TonsATHA arenTa, Cpesibl, COCTOSIHUSA, AEUCTBUN 1 Harpaapl. yHKIM
3.2 ueHHoctu coctosHusa (Valuefunction) u ¢yHKIUS KayecTBa AEUCTBUS
(Qfuntion).
OnTuMu3zaius CTpaTerud ¢ MOMOIIBI0 MaKCUMM3AaLUU (YHKIMHA IIeHHO- 3

CTH U KauecTBa. Q-o0ydeHue.
['my6okoe o0ydenue ¢ moakperuienueM. Deep Q-Networks, Actor-critic.
Jlnsa yposns 3kcneptHbiii: REINFORCE, A2C, PPO, DDPG.




JlaboparopHblie padoThI 4
JIP3.1 | Ilpumenenue Q-Networks niist pemeHust npoCThIX OKPY>KEHHH. 4
IIpakTuka 4
P [IporpaMmMHO-aITOPUTMHUYECKOE OCBOCHUE MaTepralia 4
3.1
CamocrosiTenbHas paboTa 3
CP3.1 | IIpopaboTka yueOHOTO MaTepHaia JCKIIHMA 1
CP3.2 | [loaroToBka K 1a00paTOpHBIM paboTamMm 1
CP3.3 | [loaroroBka K pyOoe:KHOMY KOHTPOJIIO 0,5
CP3.4 | JIpyrue Buabl CaMOCTOSTEIIBHONW PaOOTHI 0,5

5. O6pa3oBare/ibHbIE TEXHOJIOTHHI
B nporuecce npenonaBanus Moyist HCHOIB3YIOTCS CIEAYIOLIUE METObI, CPEACTBA U OOHOBIIsE-
MO€ IIPH HEOOXOAMMOCTH MPOTPAMMHOE O0ecTieueHrne NHPOPMAITMOHHBIX TEXHOJIOTHIA:
— e-mail npenoxaBarens;
— DJICKTPOHHBIE Y4€OHO-METOJIMYECKHE MaTepuajbl JUisi 00ECHEYeHUs CaMOCTOATEIbHON pPaOOTHI
CTYJIEHTOB;
— CHHCOK CaiiToB B ceTH «VIHTEepHET» JUIs TIOUCKA HAYYHO-TEXHHUECKON WH(OPMAIIUH 110 pa3zieiiaM
JUCUHUILINHBI;
— MakKeThbl IPUKJIAIHBIX IPOrpaMM, Hanpumep, pytorch.

6. YueOHO-MeTOIHUYECKOE OOecreyeHne CaAMOCTOSATEIBLHOI pPadoThl cTya1eHTOB. OLeHOYHbIe
cpeAcTBa JJIsl TEKYILIero KOHTPOJS YCIIeBAaeMOCTH,ITPOMEKYTOYHOH aTTeCcTAlMM IO HTOram
OCBOEHHSI THCIUILINHBL.

Jst obecriedeHust caMOCTOATENbHOM paboThI CTYAEHTOB 110 Moayito chopMUpPOBaH METOIUUECKHHA KOM-
IUIEKC, BKITFOYAIOIAHN

B ce0s cheayronye yueOHO-MeTOIMIECKIEe MaTePHAIIbI:

1. ITporpamma Kypca.

2. YueOHUKHU U yueOHbIe ocoOusl.

3. Cnmcok azipecoB caliToOB B MH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «/HTepHeT» (nanee

— ceTb «VHTepHEeT»), ColepKALIUX aKTyalIbHYI0 HHpOpMaIHio 1o 61okam Momyis.

bubnuorpaduueckue ccblIkM Ha yueOHbIe N3AaHUs, BXOJAIIUE B METOAUYECKUI KOMILIEKC, IPUBE/ICHBI B
HepeyHe OCHOBHOM U JIOTIOJTHUTENBHOM yueOHOI auTepaTypsl, HEOOXOAUMOM A7t ocBoeHust Moayns (pas-
nen 7).

K nonosHuTENEHBIM MaTepHallaM TaK)ke OTHOCUTCS MIEPEeUeHb pecypcoB ceTH «VIHTepHeT», peKoMeHaye-
MBIX JUISl CAMOCTOSITENIbHOM paboTh! mpu ocBoeHnH Mopyns (pazaen 7). CTyeHThI oJTydaroT JOCTYII K
yKa3aHHbIM MaTepuajiaM Ha IIepBOM 3aHATHU 10 Moayiio.

7. Y4eOHO-MeTOAHYECKOE M MATepHAJbLHO-TEXHHYeCKOe ofOecneyeHHe TUCIHUIIHU-
HbI(MOIYJIs1)

7.1. Y4eOnas auTeparypa:

OcHoBHasi J1UTEpaTypa 1o MOIy.110

1 MammaHOe 00y4yeHne. Hayka n HCKyCCTBO MMOCTPOSHHS AJITOPUTMOB, KOTOPBIE U3BJICKAIOT
3HaHus U3 naHHbIX. [lerep @nax. IMK Ilpecc. 2015.

2. T'myGokoe obyuenwme. [lorpyxenne B Mup HeilipoHHBIX ceteld Hukonenko Cepreit ropesuy,
Kanypun A. A. | Hukonenko Cepreii Uropesuy, Kagypun A. A.

3. OOyuenue ¢ noaxperuienuem / Carron Puuapn C, bapto Dunpro I'., JIMK IIpecc, 2020.

JlonoIHUTeIbHbIE Y4eOHbIe MATEPHAJIbI
1 OCHOBBI HCKYCCTBEHHOT'O MHTEJUIEKTA : yueOHoe nmocooue / E.B.boporckas, H. A. JlaBbino-



Ba. 4-¢ u3a.,90ekTpoH. M.: JlabopaTtopus 3Hanuii, 2020. 130 c.
HckyccTBEeHHBIN HHTEIUIEKT ¢ ipuMepamu Ha Python. JixommlIpatuk. Bunbsive. 2019.
3. [Mpuknagnoe MamuHHOE 0OydeHme ¢ momoinbio Scikit-Learn, Keras u TensorFlow: kon-
HENIUN, UHCTPYMEHTHI U TEXHUKHU JIJISl CO3[IaHUSI MHTEUIEKTYalIbHBIX CHCTEM , 2-¢ u3ganue. JXKe-
poHOpenbeH. Juanektuka-Bunbsame. 2020.

N

4. Xenpuk bpunk, J[xo3edp Puuapae, Mapk @esepond «Mammunoe o0yuenuey, [lurep 2017.

5. Kak yunrcs mamuHa: PeBomtorust B 00acT HEHPOHHBIX ceTed U TiyOoKoro oOydeHus. SIH
Jlexyn. Anpnimaa PRO. 2021.

6. I'pokaem rimy6okoe odyuenue. Duapro Tpack. [Turep. 2019.

1. Oo0yuenue ¢ noakperieanem Ha PyTorch. Coopuuk peuenros. Ocu Jlro. JIMK Ilpecc.
2020.

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

7.2. UnTEpHeT-pecypchl

[IpuMepHBIii IEpeYeHb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX IIPU OCBOCHUH MOAYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Beenenue B mMammHHOe o0ydenue ot «Bioinformaticinstitutex»
(https://stepik.org/course/4852/promo )
3. Cnenuanuzanus MamuHHOe 00y4eHHe U aHAIHU3 TaHHBIX OT «MOCKOBCKH (PU3MKO-TEXHUYECKUIT
unctutyt» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s npoBeneHus copeBHoBanuii mo DataScience( https://www.kaggle.com )

7.3. IIporpammHoe obecnevyenme
(ITpu ocymiecTBiIEHHH 00OPa30BATEIBHOTO MPOIECCa MPUMEHSIOTCS HH()OPMAIMOHHBIE TEXHOJIOTHH,

HEO0OXOUMBIE JJIsl TOJTOTOBKH MPE3EHTALMOHHBIX MaTepUaloB U MaTEPUAIOB K 3aHITUIM (KOMIIbIO-
TEpbI ¢ MPOTrPAMMHBIM 00€CIIEYeHHEM JIJIsl CO3JJaHMsl U MT0Ka3a MPEe3eHTalHil, ¢ JO0CTyoM B ceTh «H-
TEPHET», IOMCKOBBIE CUCTEMBI U CIPAaBOYHbIE, TPOPEeCcCHOHANbHbBIE pecypchl B ceTu «MHTepHET»).

B By3e 000pyaoBaHbI MOMELIEHUS JUIsI CAaMOCTOSITENIHOM paboThl 00ydYaroIUXCsl OCHALICHBI
KOMITbIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTH «MHTepHeT» u o0ecrieueHueM J10-
CTyla B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTENIbHYIO CPEey By3a. Y HUBEPCUTET 0OecreueH He-
00XOAMMBIM KOMIUIEKTOM JIMLEH3MOHHOTO M CBOOOAHO PACHpPOCTPaHIEMOro MpOrpaMMHOro obecrie-
YEeHHUsI, B TOM YUCJIE OTEYECTBEHHOIO ITPONU3BOJICTBA.

Kaxnapiii oOydaromuiics B TeUEHHE BCETO Meproaa oOyueHus oOecreyeH MHAMBHAYyabHBIM Heorpa-
HUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(pOPMAIMOHHO-00pa30BaTEIbHON Cpelleé YHUBEPCHUTETa W3
0001 TOYKH, B KOTOPOW MMeEETCs JAOCTYN K MHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetn «MH-
TEpPHET» KaK Ha TEPPUTOPUH YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuTer oOecreyeH CIeAyIOIUM KOMIUIEKTOM JIMIIEH3MOHHOTO NMPOrpaMMHOr0 olecreye-
HUSL.
1. JluueH3moHHOE MpOrpaMMHOE o0ecreyeHue, ucnomabzyemoe B UHrl'y
1.1.  Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

1.2. Microsoft Windows server 2003, 2008, 2012, 2016
1.3. MicrosoftOffice 2007, 2010, 2016
14. [Iporpammusil komreke MMUC “Jlexanar”

15. [Tporpammusbiii kommiekc MMUC “Busyansnas Crynusa TectupoBanus’™


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/

1.6.
1.7.

1.8.

1.9.

1.10.

1.11.

1.12.

1.13.

1.14.

1.15.

IIporpammusiil kommnexke MMUC "TIJTAHBI"

[Iporpammusiit komreke MMUC "OJIEKTPOHHBIE BEAOMOCTU"

[Tporpammusiii komiiekc MMUC BEB-ITPUJIOXXEHUE "[TPUEMHASA KO-
MUCCHUS-OHTTAH"

[Iporpammusbiii kommiekc MMUC "I[TPUEMHAS KOMUCCHUA"

[Iporpammusbiii kommiekc MMUC "BEJIOMOCTU KA®E/IPbBI"

1C 3apnnara u Kagpsi

1C Kamun: pacuet 3apabOTHOH MIaThI

Antuupycuoel IO Kaspersky endpoint security

CnpaBouHo-nipaBoBas cucrema “T'apant”

1C byxranrepus

7.4. MaTtepunajbHO-TeXHH4YeCKOe o0ecrievyeHne
Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HE0OXOAMMOM /15l U3YYEHUST MOTYJIA

Hepequb MaTCpUuajJIbHO-TCXHUYICCKOI'O obecrieueHus MOI[y.]'IH

Ne ni/m | Bun 3ansiTwid Buna u HaumeHoBaHue o00pya0BaHUs
1 |JlekunoHHbIE AyauTopun ¢ MyJIbTUMEIUUHBIMUA CPEACTBAMH, CPEICTBAMH 3BYKO-
3aHATUSA BOCIIPOM3BEICHUS U UMEIOLIUE BbIXO B ceTh «MHTepHET». [loMerne-
HUS JJI IPOBECHUS ayAUTOPHBIX 3aHATHI, 000py10BaHHbIE Y4eOHOM
2  |JlaGoparop- KomMmnbrorepHslii Ki1acc ¢ KOMILUIEKCOM IPOTPaMMHBIX CPEJICTB, IT03BO-
HbIE PabOTEHI JSIFOIUX KXJOMY CTYJEHTY pa3paldaThIBaTh MPOrpaMMHBIE peain3a-
LMY IPAaKTUYECKUX 33/a4 B XOJ€ BBIIIOJHEHUS J1abOpaTOPHBIX paboT
3 |Camocrositens- |bubmmoreka, uMeromias paboure MecTa JJisl CTY/I€HTOB. AyJUTOpHUH,
Has pabota OCHAILICHHBIE KOMITBIOTEPAMM C TOCTYIIOM K ceTH «IHTepHEeT»
4  (IlpakTuka KomnbroTepHBbI KJIacC ¢ KOMIUIEKCOM MPOTPAMMHBIX CPEJICTB, ITO3BO-

JSIFOIUX KXJOMY CTYJEHTY pa3paldaThIBaTh MPOrpaMMHBIE peain3a-
LMY TPAaKTUYECKUX 33/1a4 B XOJ€ BBIIIOJHEHUS J1a0OpaTOPHBIX paboT




PaGouast mporpamMmma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusmu GI'OC BO mo HanpapieHHIO
noarotoBku 38.03.04.I"ocynapCTBEHHOE U MYHUIIMITAIBHOE YIIPABICHUE, YTBEPKICHHOTO ITpUKa-
30M MuHnucrepcta oOpa3oBanus u Hayku Poccuiickoii @eneparun ot 13.08.2020 1. Ne1016

[IporpamMmy cocTaBuI:
Cr.upen . Myp3abekoBa M.U.
(momxnocth, ©.1.0.)

[Tporpamma o100peHa Ha 3aceganuu Kadeapbl «[ 0cy1apcTBEHHOE U MYHHUIIMIIATBHOE YITPABICHUE)
npotokoi Ne 10 ot «20» urons 2023 rona

[Tporpamma orobpeHa YueOHO-METOAMYESCKHM COBETOM (DaKyIbTeTa SKOHOMHUKH H YIIPABICHUS
npotoko Ne 10 ot « 26»  wmrons 2023 r.

[TporpamMmma paccMOTpeHa Ha 3acelaHuu Y 9e0HO-METOIUYECKOTO COBETA YHUBEPCUTETA ITPOTOKOI
NelO ot «28 » urons 2023r.



[Ipunoxxenue

®OH/J] OLIEHOYHBIX CPEJICTB JUCHUILJIMHBI (MOJLYJIST)

b1.B.22 CucteMbl HCKYCCTBEHHOT0 HHTEJLJICKTA

OcHoBHOI1 podeccHOHAIBLHON 00Pa30BaTEJIbHON NPOrPAMMbI

Hanpagienue moarotoBku
38.03.04. «I'ocyiapcTBeHHOE M MYHHIIMNIAJLHOE VIIPABJICHHE)

KBainpukanus BbINyCKHUKA

bakanaBp

®opma 00yueHHs

(o4Has, OYHO-3a04YHAsA)




IMacnopT poHaA OLIEHOYHBIX CPEICTB MO JUCHUIIMHE JJIEKTPOHHASI KOMMEPI U 1
ungpoBbie pbIHKH

No | KoHTponupyembie TEMbI KonTponupye- Ipyrue olieHOYHbIE CpeI-
I | IMCIUILIAHBI MBIC KOMIIETEH- | CTBa
1| 1uu (MX 9acTh)
Bun HaumenoBanune
1 | BeeneHue BUCKYCCTBEHHBIMMHTEIIIEKT VK-1; ITIK-6 Tecr, Tectnl, 3a1a-
HMOCHOBHBIEMETO ILIMAIIIMTHHOT OO0 yICHHUS onpoc HUSI, KOJUIOKBH-
UIIpa0OThI CTAOTMYHBIMUIAHHBIMU yYM, CEMUHAPBI
2 | CuctembIrryboKOrooOydeHus VYK-1; ITK-6 Tecr, Jloknaapl, 3cce,
onpoc CEMHUHAPBI
3 | O0yueHue crioaKpernyieHueM VK-1; IIK-6 Tecr, 3agaHus, TECTHI,
3ajaya, | CEMUHApHI, J10-
orpoc KJIa 1Bl

OHI/ICAHI/IEHHOKA?.ATEJIEﬂ N KPUTEPUEB ONEHUBAHMU S
KOMIIETEHIUU HA PA3JIMYHbBIX OTAITAX UX ®POPMUPOBAHUA,
OIIUCAHMUE IIKAJI OUEHUBAHMUSA

®ona oneHouHbIx cpenacts (POC) nmpegycMaTpuBaeT Ciaeayrolee:

— OIHUCaHUE KOMILJIEKCa MoKa3aTeseil — JeCKpUITOPOB OCBOCHUS KOMIIETEHLIUN B BUJIE Pe3yJib-
TaTOB O0YYEHMs, KOTOPbIE CTYAEHT MOXET POAEMOHCTPUPOBATH (

— (tabnuua 1). Iy KOHTPOJISE JOCTHKEHUS KaXk/10T0 U3 HUX MIPEyCMOTPEHBI OLIEHOYHBIE Cpel-
CTBa B BUJI€ BOIIPOCOB, 33JaHUN U T.1I.;

— 0003Ha4YeHHEe KPUTepHeB — MPABIJI IPUHATHS PELICHUS MO OLIEHKE JOCTUTHYTBIX Pe3yJIbTaTOB
00y4yeHHsI U CPOPMHUPOBAHHOCTH KOMITETEHIINH.

Hampumep, B kauecTBe mikasbl olieHUBaHus npuHuMaercs 100-0anbpHas cucTeMa ¢ BblJIETIEHUEM

(rpaganueit) OLEHOK:

PedTHHT Onenka Ha 3a4eTe
85-100
71-84 3aueTr
60-70
0-59 Hesauer

TUMOBBIE KOHTPOJILHBIE 3AJAHUSI NJI UHBIE MATEPHAJIDI,
HEOBXOJMMBIE 1151 OEHKW 3HAHW, YMEHW 1 (MJTA) OTIBITA
JNESTEJIBHOCTH, XAPAKTEPU3YIOIIUE DTAIIBI ®OPMUPOBAHMS
KOMIIETEHLUI B TPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI
MMPOTPAMMEI

BbimyckHMK, OCBOMBIIMI 00pa3oBaTelbHYIO IpOrpaMMmy, JOJDKEH 00JIafaTh Ipo-
(beccroHaNbHBIMU KOMIETEHIUSIMU 110 TEMAaTUYECKUM MOJYJISIM IPOTPaMMBI:



Kon

HaunmenoBaunue
TEMATHUYECKOTO
MOJYJISt

PesynbTarsl 00ydeHus

Beenenue B uckyc-
CTBEHHBIN MHTEJIJIEKT
¥ OCHOBHBIC METO/TBI
MAITIMHHOTO O0yJEHUSI
JU1s1 paboTHI € Tao-
JUYHBIMH JTaHHBIMH

3HaHus:

- TEOPETUYECKHE OCHOBBI aHAIM3A JIAHHBIX U MAIIMHHO-
ro oOy4eHHS;

- cretuduka paboThl AITOPUTMOB MAIITMHHOTO 00yde-
HUSL.

Ymenus:

- TPUMEHEHHE METOOB MAITMHHOTO O0yUYEHHs, TOJArOTOBKA
JIAHHBIX U UHTEPIIPETAIUs Pe3yIbTaTOB.

HaBbiku (ONBIT AeSITEJIbHOCTH):

- HMHTEpECyeTCs HOBBIMU TPEHIAMH B CBOCH mpodeccro-
HaJbHOM OTPacCiI, paCCMaTPUBACT UX C TOUYKHU 3PCHUS
MIPUMEHEHUS B CBOCH J1€ATEILHOCTH;

- OIICHUBAET MPUMEHUMOCTH AJITOPUTMOB, BO3MOKHBIEPHC-
KM U TIOCTIEICTBUS OIIMOOK, HAXOAUT ONITUMAaJIbHBIEpEIIIe-
HUS JUIs paboumx 3a/1a4

CucreMpl TITyOOKOrO
oOy4deHus

3Hanun:

- [PUHLIUIBI OOyYeHUs! U IPUMEHEHUS] HEeHPOHHBIX CeTeH.

- apXUTEKTYphI INTyOOKUX HEUPOHHBIX CETEN, MPUMEHSAEMBIX
B PELLEHUH NPAKTUYECKUX 3a/1a4
CBSI3aHHBIX C aHAIN30M W300PaKEHUN U TEKCTOB;

Ymenus:

- HacTpolKa He0OXOJIMMOTO OKpY>KEHUS AJis pabOoThI C
HEHPOHHBIMHU CETSIMH.

- NpUMEHEHHE U J000Y4YEeHUENPe100yUEHHBIX
HEHPOHHBIX ceTel U3 TOCTYMHBIX ONOINOTEK

HaBbiku (ONBIT AeSITEJILHOCTH):

- BJIAJIEET HABBIKOM NPOBEACHHUS MTOJIHOTO IIUKJIA
BBIYHMCIIATEIIBHOTO SKCIIEPUMEHTA, OTPAKEHUS XO/1a BbI-
IIOJIHEHUS TIPOEKTA U MOJIY4YEHHUS PE3YJIbTaTOB B OTYETAX
U JIOKYMEHTAlNH;

- BJI3JIEET HaBBIKOM HCIOJIb30BAHUS CYLIECTBYIOIINX MIPO-
rPaMMHBIX OMOTMOTEK U MOJIENIeH, CO3JaHMsI TPOTrPaMM-
HBIX peanu3aluii riy0oKuX HeMPOHHBIX ceTei




OO6yuenue ¢ 3HaHus:

MOJIKpEIICHUEM - TEOPETUYECKUE OCHOBBI U AITOPUTMBI 00YUEHHUS C TIOJI-
KpEIUIEHUEM;

- NpuUMEeHEeHHe 00Y4YeHHUs C MOAKPEIJICHUEM ISl TpaKTuie-
CKHX 3ajau.

Ymenus:

- BbIOOp M peanu3aiys aaropuTMOB 00YUYEHHUS C MOAKpEII-
JICHHEM C y4eTOM clienu(UKH 3a1a4u

- ajanTaiys U HacTpOMKa alropuTMOB O0yUEHHS C MO~
KpEIUIEHUEM IO/ ONPEICTICHHYIO CpPey.

HaBbiku (ONBIT JeSITE€JILHOCTH):

- HMHTEpecyeTcs HOBBIMU TPEHJAaMHU B CBOEH mpodeccro-
HaJIbHOM OTpacili, pacCMaTPUBAET UX C TOUKHU 3pEHUS
MIPUMEHEHUS B CBOEH JI€ATEIbHOCTH;

- BJIQJICET HABBIKOM HCIIOJIb30BaHUS CYIIECTBYIOLIUX MIPO-
rpaMMHBIX OMOJIHOTEK U MOJIENEH, CO3/1aHUS TPOTPaMM-
HBIX peaju3aluil Ha OCHOBE aJITOPUTMOB O0YUYEHUS C
MOJIKpEeIICHUEM

CpencTBa JUTsl OIICHKH PAa3JIMYHBIX YPOBHEH (OPMHUPOBAHMS KOMIICTCHIIUH M0 KaTETOPHSIM
«3HATBY, KYMEThY, «BJIAJICTh» 00€CIICUYNBAIOT PEATU3AIUI0 OCHOBHBIX ITPUHIIUIIOB KOHTPOJIS, TAKHX
KaK O0OBEKTHBHOCTh U HE3aBUCUMOCTh, IPAKTHKO-OPUEHTHPOBAHHOCTD, MEX TUCIUTLITHHAPHOCTD.

C y4eToM 3TOro KOHTPOJBbHBIE BOMPOCH! (3amaHus, 3agaun), Bxoasmmue B ®OC, mis pasz-
JIMYHBIX KaTETOPU U YPOBHEN OCBOCHHSI KOMIIETEHIMI MOTYT UMETh CIEAYIOIIUNA BU/L.

3HATD Ilpume-
pbI:
1 Twumel 32124 MaIMHHOTO OOYYEHHSI U KJIACCHI AITOPUTMOB, K HUM MTPUMEHSIEMBbIE.
2. OCHOBHBIC HAINIPABJICHUS PA3BUTHUS UCCIICIOBAHHIA B 00JIACTH CHCTEM UCKYCCTBEHHOTO UH-

TEJUICKTA.
3. Teoperndeckne OCHOBBI AITOPUTMOB MAIIMHHOTO OOYUEHHUS.
YMETD Ilpumepnr:
1 HOI[FOTOBI/ITB JAaHHBIC K UCITOJIB30BAHUIO AJITOpUTMA MAIIMHHOTO O6yIIeHI/I$I.
2. OrneHuBaTh KAYeCTBO PELICHUH CUCTEM MAIIMHHOTO OOyUEeHHMSL.

3. AmanTupoBaTh aNTOPUTMBI MATMHHOTO OOYYEHUS K PEIICHHUIO TPAKTUIECKUX 3a71ad.
BJIAZETD Ilpumepsr:

1 Metononorus pa3paboTKH pelIeHnH MAallIMHHOTO O0y4YeHUsl.

[TprMepsl MpaKkTUYECKOro MPUMEHEHHSI ADXUTEKTYP UCKYCCTBEHHOI'O MHTEIIIEKTA.

3. Metoapl OHJIalH TECTHPOBAHUS PEIICHUH MAITHHHOTO 00YUeHHUSI.

N

METOIAYECKHE MATEPUAJIbL, ONPEAEJAIOIIHUE ITPOIELYPbI
OLHEHUBAHUSA 3HAHUHU, YMEHUU U (UJIN) OIIBITA AEATEJIBHOCTN,
XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUS KOMIIETEHITUM

[Tpumepbl (MakeTbl) METOAWYECKMX MATEpUAJIOB, OIPECISIONINX MPOLEAYPhl OLICHUBAHUS
3HAaHUU, yMEHUH U (WIH) OTbITa IEATEIbHOCTH

HaumenoBanue KpaTkas xapakTepucTHKA Oll€HOY- IIpencrasienne
OLICHOYHOI0 HOI'0 CpPe/ICTBA OLICHOYHOI0 CpeCTBA
cpeacTsa B donge




Texymmii KOHTPOJIb CpencTBo MpoOBEPKH OCBOEHUS Komruiekts! OuneToB
yCIIEBaEMOCTH YPOBHEH «3HATh)», KYMETh) KOMIIE- (3aiaHmii)
KommuiekT 0ui1eToB (mpuMepHbIii)

buner 1.

11 BaiiecoBckuii kinaccugukarop. Onenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.

1.2 Knacrepusarus. KMeans, kMeans++, MeanShift, DBSCAN.

buser 2.
2.1 Aucam6im. Soft and Hard Voting. Bagging. Ciyd4aiinsiii jiec.
2.2 Merpuueckuii knaccuduraropsl. KNN. WKNN.

buner 3.

3.1 JIuneitnas perpeccus. LASSO, LARS. CART.

3.2 lepeBss pemenuii. UndopmannoHHbil BRIUTpbInL. Omudka Kiiaccu(uKammum, SHTPO-
nust, kpurepui Joxunu. [IpyHuHr.

buner 4.

41 T'noGampubiii mouck. Chydaiiueiii mouck. Gridsearch. Cydaiinoe Omy»xa-
Hue.baliecoBckast OnTUMU3AIHSL.

4.2 Jlunerinas perpeccust. [lommHomuansHas perpeccusi. 'peOHeBas perpeccus.

buner 5.
5.1 AdaBoost. I'pagrieHTHBIIH OYCTHHT PEIIAOIINX JIEPEBHEB.
5.2 Knacrepusanus. AgglomerativeClustering. Metpuku kiactepu3anu.

buer 6.

6.1. Ouenka kinaccudukarun. DddexruBHocTs o [Tapeto. Precision-Recall u ROC kpussie.

AUC.

6.2 Heiiponnsie ceru. [lepuentponPo3enbnarra. OOpaTHOE pacnpoCTpaHEHHE TpaIreHTa.
®Oynkiun aktuBanun. Softmax.

buner 7.

7.1 Jlokaneubiii mouck. HillClimb u ero pasaoBumHoctn. Omxur. ['eHeTHUECKHiA
AIITOPUTM.

7.2 MeTo1 ONOPHBIX BEKTOPOB. SAipa.

ITepedens 1a0opaTopHbIX padoT (MpHUMeEPHBIii)

O0mue pekoMeHIaAUMH K J1a00paTOPHBIM padoTaM: /Ui Pa3HbIX YPOBHEHN IOATOTOBKU
CTYACHTOB MOXHO MCITIOJIB30BAaTh PAa3HYIO FJIy6HHy pcann3anuu peuICHus. TaK, AJId CTYACHTOB HE-
TEXHUUYECKUX CIIELIMATIBbHOCTEN 3aJaHiE MOXKET 3aKJIF0UaThCsl B IPUMEHEHNUHU TOTOBBIX METO/IOB U3
OHMOIMOTEK WU 3alOTHEHUEM IIPOITYCKOB B IIporpamMmax, rae 0oJbIlIas 4acTh IMOATOTOBJICHA IIPC-
nojasareneM. /i CTyIeHTOB TEXHUYECKHX CIIEIMaIbHOCTEH 3a/1aHie Oy/IeT 3aKII0UaThCsl B peasu-
3allUY aITOPUTMOB 0€3 UCIOJIb30BAHUSI TOTOBBIX PELICHHI.

JIP1.1 Metoas! pabotsl ¢ Tabnuiamu B Python. Arperanus u Busyanusaius gaHHbix. [Ipo-
BEJICHHE NIEPBUYHOIO aHAJIN3a JaHHBIX.

[lenu: u3yueHre MeTo10B pabOTHI ¢ TaHHBIMU B PythOn u nmpoBeieHre MepBUYHOTO aHATN3a
JAaHHBIX.

3anganue: 3arpy3uTe matacer B pandasmaradpeiiv. BeiBeauTe 0CHOBHBIE ITapaMETPhI JaTace-
ta. OnpenenuTe, CKOJIBKO B JaTaCETE CIydaeB OTCYTCTBMsI IpU3HAKOB. OIpeneanTe, CKOJIbKO MpH-



3HAKOB SIBJISIIOTCS KaTeropualbHbIMHU. BusyanusupyiTe pacrpenelieHne MPU3HAKOB IO KJIACCaM.
Buzyanusupyiite 3aBUCUMOCTb MEXIY IPU3HAKAMM.

JIP1.2 Ucnonb30BaHKe U cpaBHEHHE anroputMoB Kiaaccupukamuu: KNN, pemaromive aepe-
Bbsl M MX aHCAMOJIH, JTOTMCTHYECKAs! PEerpecCHsl.

[{enu: mpuMEHEHHE U OLIEHKA aJTOPUTMOB KJIaCCU(PHUKAIUH.

3ananue:

Pasznenure natacet Ha oOy4arouuii ¥ BaIUIAMOHHBIN C COXpaHEHHEM MPOMOPIIHIA KIIacCOB.
Knaccudummpyiite Touku u3 naracera ¢ nomoinsko anroputMoB KNN, jgorucrudeckoit perpeccum,
CART, cinyuaitnoro neca, CatBoost. [Togbepure nyurue nmapaMeTpbl aAITOPUTMOB CIIOMOIIBIO Ba-
JTUIAMOHHON BBIOOPKH. CpaBHUTE BpeMs paOdOThl aITOPUTMOB U 3aBUCHUMOCTB OT NpenoOpadoTKu
JAHHBIX.

JIP1.3 Hcnonb30BaHuEe U OLIEHKA aJlTOPUTMOB perpeccuu. [1og0op onTUMalIbHBIX IMapaMeT-
POB perpeccumu.

Lenu: nzydeHue alropuTMOB PErpeccui.

3ananue:

[TpumenuTe MeTO JIMHEHHOM perpeccuu Uil pelieHus 3a1aun Ha fgaracere. Jo6aBbTe B 1a-
TaceT IMOJTMHOMHUAIbHBIC TPU3HAKH. [[00aBIsiiTe MPU3HAKH [TOKA HE YBUIUTE ITEpeoOyUeHUE Ha Ba-
munanmonHomaaracere. [lpumenute rpedHeByto perpeccuto u LASSO, uToOb1 n36aBUTHCS OT mepe-
00y4eHusI.

JIP1.4 OntumuzanmonHsie 3a1a4n U ux pemienus. [logbop runepnapameTpoB airopurma c
HIOMOIIBIO METO/IOB ONITUMH3ALIUH

Llenu: n3yyeHue ajJropuTMOB PEIICHHS ONITUMH3ALMOHHBIX 33/1a4.

3amanue:

1 OnTuMu3UpyHTE IIMHY MapIIpyTa B 3aJjaue KOMHBOsDKEpa ¢ oMoIbio anroputmos hill-

climb, omxura u reseryeckoro axropuT™a. BeiBeinTe MONYYHUBIINIICS TyTh U €T0 JTHHY.

2. OnTuMU3HMpYHTE TUneprnapamMeTpsl alropuTMa MallMHHOrO oOydyeHus (Ha BbIOOp) ¢ MOMO-

IIBIO CITy4allHOTO MOMCKa, MOUCKA Mo pemierke, anroputma hillclimb, rernerndeckoro anropurma.

JIP2.1 Knaccuduxanms uzo0paxkeHuit 1 TpanchepHoe oOydeHue.

[enu: nuzydeHue METoI0B TIIyOOKOTO O0Oy4eHHUsI 17151 pabOThI ¢ N300paKEHUSIMU.

3ananue:

3arpy3uTe naraceT M CO3/ailiTe UTepaTtop Il MOJENH TIIyOOKOTO OoOydeHus. 3arpysure
npenodyyennyto Ha ImageNetceeprounyio cetb (AlexNet, VGG wiu ResNet) u no6assTe k back-
bonemonHOCBs3HBII ci0it s 00ydeHus. OOyunuTe HEHPOHHYIO CETh Ha, BU3YAIM3UPOBAB Ipaduk
GbyHKIIMM 1OTeph Ha oOydaroleil U BaluIallMOHHON BBIOOpKe. Peanmusyiite Moaynb MpUMEHEHUs
HEHPOHHOHN CETH K TAaHHBIM, TIPOBEPHTE Ka4eCTBO OOYUICHHUS Ha TECTOBOI BHIOOPKE.

JIP2.2 Pabota ¢ TekcTaMu M UX BEKTOPHBIMU MpezcTaBieHusMu. Le-
JM: U3y4eHHEe MOJIeNIel BEKTOPHOTO NMPeICTaBICHNs TEKCTOB. 3a1a-
HUE:
Ckauaiite npenoOy4eHHbIe BeKTopa 1ist cioBapst. C moMolibio 1106010 kiaccupukaTopa Ma-
mmmaHOoro 00yuenus (KNN, SVM, CatBoost) knaccudummpyiite TEKCThI U3 AaTaceTa Mo CyMMe BEK-
TopoB cioB. Kiaccuduuupyiite TekcTsl ¢ nomorbio LSTM cetn.

JIP3. 1 Ilpumenenne Q-Networks s permenns mpoCcThiX OKPYKEHUH.

[enu: u3ydyeHue npuMeHeHUs 00y4YeHUs C MOJIKPEIICHUEM IS PELIeHu 3a1au KOHTPOJIS.
3amanue:

OOyuunTe MPOCTYIO MOJHOCBA3HYI0Q-ceTh 11 pemreHus okpyxenus LunarLander.



[Tporieypsl OlEHMBAHUS 3HAHWUN, YyMEHUH, (GOPMBI M OpPraHU3aIMs TEKYIIErOo KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOYHOMN aTTeCTalluy 00y4JaroUXCs

Texkylmuii KOHTPOJIb YCIIEBAEMOCTH U ITPOMEXKYTOUHAs aTTECTAalMsI CTYAEHTOB BEETCS B CO-
orBeTcTBUU C [lonokeHneM O TEKyIleM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOYHOW aTTECTalluu
00pa30BaTebHOI OpraHu3anuu

Texkymuii KOHTPOJIb yCIIEBAEMOCTH

Monynb nenutcst Ha 1Ba O61moka. Kaxnpii OJIOK BKIFOYaeT B ceOsi M3ydyeHHE 3aKOHYEHHOTO
paznena, yactu Moays.

Texkywii KOHTPOJIb M0 MOJYII0 OCYIIECTBISIETCS MO0 KaJICHAAPHOMY y4eOHOMY Tpaduky.
Cpoxku KOoHTpOJbHBIX Mepornpusatuii (KM) u cpoku nmoaBeneHust UTOroB o Moy oToOpaxaroT-
csl B paboumnx yueOHbIX IIaHax Ha cemecTp. CTYACHT JOJKEH BBIMOJIHUTH BCE KOHTPOJIbHBIE MEPO-
NPUATHUS, IPEAYCMOTPEHHBIE MOlylleM K YKa3aHHOMY CPOKY, I1OCJIE€ YEero MpenoaaBaTeb IpoCcTaB-
asieT OaJuIbHBIE OLIEHKH, HAaOpaHHBIE CTYJACHTOM II0 pe3yJbTaTaM TEKYIIEro KOHTPOJs yCIIeBaeMo-
ctu o Moayiro.

KoHnTponbHOE MeponpuaTue CUUTAETCS BBINOJIHEHHBIM, €CJIM 3a HEro CTYJEHT IOJIY4HJI
OILICHKY B Oaiiax He HIKE MUHUMAJIbHOHN OLIEHKH, YCTAaHOBJICHHOW MPOrpaMMoOi MOAYJS MO JaH-
HOMY MEpONPUATHUIO.

CryneHTsl, HEe CAABIIME KOHTPOJIbHOE MEPONPUITHE B YCTAHOBJIEHHBIM CPOK, MPOJOJIKAIOT
paboTaTh HaJl HUM B COOTBETCTBUE C IIOPSAAKOM, IPUHIATHIM 00pa30BaTeIbHON OpraHu3anueil.

IIpomesxkyTouHast arrecTanus

DopMOH IPOMEKYTOUHON aTTECTALMU 110 MOYIIO SIBIISIETCS 3a4eT.

OuenuBanue Mopyns Beaercst B cOoTBeTCTBUM ¢ [lonokeHneM o TeKylieM KOHTpOJIE ycIie-
Ba€MOCTH U IPOMEKYTOUHOM aTTeCTallM CTYIEHTOB 00pa30BaTeIbHON OpraHU3aIiHy.

Hanpumep, MeToAMKA OLIEHKHU 110 PEHTHHTY

CTyneHT, BBIIOJHUBIIMKA BCE MPEAYCMOTPEHHBIE YU€OHBIM IJIAHOM 33JaHUsl U CIIaBLIUIT BCe
KOHTPOJIbHBIE MEPONPHUSITHS, TIOJIy4aeT UTOTOBYIO OLEHKY 110 MOAYJII0 332 CEMECTP B COOTBETCTBUU
CO CJIeAYIOIIEN IKAJIOU:

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

Peiitunr crynenta no Mogyimio 3a cemecTp onpeenseTcs Kak cyMMa 0ajioB, OJyYeHHbIX UM 3a
Bce O5oku Monyns, v 6aioB 3a MPOMEKYTOUHYIO aTTecTaliio. MakcuMalbHOE KOJIMYECTBO Oall-
J0B 32 Moaynb B cemecTpe ycTaHaBnuBaeTcs paBHbIM 100



