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1. [lesiu OCBOEHUSA AW CHUNIUHBI

Heabio n3yueHuss TUCIUIUIUHBI «CHUCTEMBI UCKYCCTBEHHOTO MHTEIUICKTa» SIBJISETCS (Qop-
MHUpPOBaHHE KOMIICTECHIIMA B OOJIACTH NMPUMEHCHUS WHTEUICKTYalbHBIX WH(POPMAIMOHHBIX CH-
CTEeM JUTsl pelIeHus Mpo(ecCrOHAIBHBIX 3a/a4.

3agaun qTUCHMIJIMHBI:

— O3HAaKOMHWTH C COBPEMEHHBIMU OOJIACTSMU UCCIIEAOBAHUS MO0 MUCKYCCTBEHHOMY MHTEIICK-

Ty U cepaMu MPUIOKECHHSI SKCIIEPTHBIX CHCTEM;

— TMO3HAKOMUTH C KOHIICTIIIUSMH, COCTABJISIFOIIMMH OCHOBY COBPEMEHHBIX CHCTEM HCKYC-

CTBEHHOT'O MHTEJICKTA;

— M3JIOKUTh TEXHUYCCKHE TIOCTAHOBKM OCHOBHBIX 3a/1a4, PEHIaeMbIX CHCTEMaMH HCKYC-

CTBEHHOT'O MHTEIUICKTA;

— MO3HAKOMUTH C OCOOCHHOCTSIMH MPAKTUYECKOTO MCIOIH30BAHUS MHTEIUICKTYATbHBIX HH-

(hopMaIMOHHBIX CUCTEM B 00J1aCTH MH(OPMAITMOHHOM 0€3011aCHOCTH.

2. Mecto aucuumiannsl B crpykrype OIIOII 6akanaBpuara
HucuuruimHa «CHUCTeMbl HCKYCCTBEHHOI'O MHTEIUIEKTa» BXOAUT B Moaynb MH(POPMALMOH-
HBIX TEXHOJIOTUH, B 00s3aTenbHyro yacTh bioka 1, pazgen 51.0.04.02

3. Pe3yabTaThl OCBOCHHMS AUCHUILIMHBI (MOayJisi) «CHCTEMBI HCKYCCTBEHHOT0 MHTEJI-
JIEKTa»

[Iponiecc M3yueHUs] TUCHUILIMHBI HAMpaBlieH Ha (OPMUPOBAHUE DJIEMEHTOB CJIEAYIOIIUX
kommnereHuil B coorserctBuu ¢ ®I'OC BO no nanHOMY HanpaBiI€HUIO:

Kox npodec-| HaumeHnoBanue nmpo- Ko, HauMeHOBaHHe HHAMKATOPA AOCTHKEHHUSI TPO-
cuonajnbHoii | deccuoHaIbLHOH KOM- (peccnonanbHOM KOMIIETEHIIUH
KOMIIETeHIIHH neTeHIHH
Cnoco6en ncnons3o- | MK-9.1. [Tonumaer npunuumnsl BHaTh. MeToas! pas-
BaTh 3HAHUE OCHOBHBIX | [ocTpOEHHS M OCHOBHBIE METO- [PAOOTKH OpHTHHATb-
MK-9 METOJI0OB UCKYCCTBEH- HEIX aITOPUTMOB U

Abl CUCTEM HCKYCCTBECHHOI'O

HOIro HHTCJIIJICKTA B I10- MpOrpaMMHBIX pelIe-

HWHTCJUICKTA U IIPUMCHSACT UX

cienyrome mpodec-
CUOHATILHOMU JesITelNb-
HOCTH B KaUeCTBE
HAYYHBIX COTPYIHH-
KOB, IIpenoaaBaresien
00pa30BaTeNbHBIX Op-
TaHHU3alHN BBICIIETO
o0pa3oBaHUs, UHKEHE-
POB, TEXHOJIOTOB.

JUIs pellieHus 3aaa4 npodeccu-
OHAJILHOM JIeSITCIILHOCTH,

HUN C UCIIOJIL30BAaHUEM
COBPEMEHHBIX TEXHO-
IToruu

IIK-9.2. Uccnenyer Hampas-
JCHHUS TPUMEHEHHS CHUCTEM
HCKYCCTBEHHOTO HWHTEJUIEKTa
JUIS PA3IMYHBIX TPEAMETHBIX
obOnacre;

'YMeTh: CTaBUTL 3aja-
YA U aJanTUpPOBaTh
METOAbBl U aJTOPUTMBbI
MAaIIHHHOTO O0YYEeHHS

IK-9. 3.
TUIEKChI METOJIOB U HHCTPYMEH-

Bri6upaet kom-

TaJIbHBIX CPEJICTB HCKYCCTBEH-
HOT'O MHTEJUICKTA JIJISl PEIICHUS
npoeCCHOHATIBHBIX 33/1au B
3aBHCUMOCTHOT 0COOEHHOCTEH
MPeAMETHOM 00JIaCTH.

BaageTb: moCcTaHOB-
KOI 3a7a4 II0 ajarra-
1082050501051 COBepHIeH-
CTBOBAHUIO METOJIOB U
QITOPUTMOB TSI perie-
HHUSI KOMIIICKCA 3a1a4
MpeIMEeTHON 00J1acTh

4. CTpyKTypa M cojep:KaHue AUCHUILIMHBI (Moayjs) «CHCTeMbl HCKYCCTBEHHOI0 MH-

TCJJIECKTa»

4.1. CrpykTrypa tucuuniaIuHbl (MoayJisi) «CucreMbl HCKYCCTBEHHOTO HHTEJIEKTA»

OO6m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX CIUHMII, /2 Jaca.



n/n

Buabl yueGHoii padoThl, BKJIIOYAs ca-
MOCTOSITEIbHYIO Pa0OTy CTY/I€eHTOB U

TPYA0eMKOCTh (B Yacax)

DopMbI TEKYLIET0 KOH-
TpoJist ycieBaemoctu (1no
Helenam cemecmpa)
®opma npoMeRYTOUHOMH
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BBenenue B HCKyCCTBEH-
HBII UHTEJJIEKT ¥ OCHOB-
HbIE METOIbI MAIIMHHOTO | © 108 6 8
oOyueHus Ji1st paboThI ¢
TaOJIMYHBIMYA JAaHHBIMHU
4
CucTeMsl rry00oKOTo 6 4| 6 8
oOyueHus
OO0yueHue ¢ moIKperuIe- 444 6
HHAEM
Bceero 18 | 16 | 16 22
Kypcosas paboma (npo-
exm)
ITloozomoska k sxk3amery
OO01mas TpyI0eMKOCTh, B IpomexyTOUHas aTTe-
gacax dopma
72 | 18 | 16 | 16 22 Sager *
3ayer ¢ OLEHKOI
DK3aMeH

4.2. Conep:xanue THCHMILIMHBI (MOYJis1) «CHCTEMbI HCKYCCTBEHHOI0 MHTEJIJIEKTA)

Neni/m | HammeHoBaHue MOYJisl, COiep:KaHue Yacel
1 «BBe/leHre B HCKYCCTBEHHbIH HHTE/VIEKT W OCHOBHbIE METObI MAIIIUH-
HOTr0 00y4YeHMs 1Jisi pa00Thl ¢ TAOJTUYHBIMHU TAHHBIMH
Jekuun 10
1.1-1.5 | [OnmuoHanbHO: MaTeMAaTHYECKHH JHMKOE3 IO 3JeMEHTaM MaTeMaTHue- 10

MOAKPCIJICHUCM.

CKOM CTaTUCTUKHU, TUHEHHOU anreOpbl 1 MaTeMaTHYECKOTO aHAIH3a. |

OcHoBHBIE 3aJ]aul CUCTEM MCKYCCTBEHHOTo HMHTesuiekTa. Kimaccuduka-
Usl, KIacTepu3alusi, perpeccusi. TUTBI MAIIMHHOTO OOYYEHUS: C yUUTe-
aem, 0e3 y4yuTelns, C YaCTHYHBIM MPUBJICUEHUEM YUHUTENs, 00ydeHHe C




Knaccudukarus Ha npumepe anroputma K-ommkaiimux coceneid (KNN)
[OnmmoHaneHO:BRICTPBIE  TIOWCK  ONMKaWmmx coceneil.]. MeTpuku
OllIeHKU Kiaccuukanuu: nmoiaHota, Tounocts, Fl, ROC, AUC. Banuna-
IMOHHAA U TecToBas BeIOOpka. Kpocc-Bammpanusa. Pabora ¢ kareropu-
ATBHBIMU TIPU3HAKAMH.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 - ko3¢ dunu-
€HT JeTepMuHanuy. JIuHenHas perpeccus, OJIMHOMHUAIbHAS PErPECCHs.
[TepeoOyuenre u peryispusaius, rpedneBas perpeccus, LASSO, Elas-
ticNet.

Jluneitnble Mogenu ans kinaccudukanuu. [lepuentpon, jporucruyeckas
perpeccusi, OJTHOCBS3HBIC HEHPOHHBIC CETH, CTOXACTHYCCKUN TPaJUCHT-
HBI CIOYCK W oOpaTHOE paclpocTpaHeHue TpaaueHTa. Perymspuzanus
JTUHEWHBIX MOJIeJIeH KiTacCu(UKAIIUNH.

Knacrepusanus, K-means, k-means++, DBSCAN, ariomepaTuBHas Kja-
cTepu3anusi. METpUKH OIEHKU KIJIaCTepU3aIINU.

ANTOpUTMBI, OCHOBaHHbIE Ha MPUMEHEHMH DPEUIAIoIIUX JepeBbeB. Kpu-
TEpPUU pa3AeieHUs y3ja: MTHPOPMALMOHHBIN BBIMIPHILI, KpuTtepuil [xu-
HU. AHCaMOJIM pelaronuX AepeBbeB: CIydyalHbli JieC, TpaIueHTHBIN Oy-
CTHHT.

Meton onopHbix BekTopoB. [Ipsimas u obpaTtHas 3amaua. OnpeneneHue
OIIOPHBIX BEKTOPOB. S I€PHBII TPIOK.

Hausnbiii GaiiecoBckuii kinaccudukatop. MeToapl OLEHKU pacrpeserie-
HUS IpU3HAKOB. EM-ajiropuT™M Ha mpuMepe CMECH rayCCHaH.

Mertoapl Ge3rpaMeHTHON ONTUMU3AIMKU: Ciydaineiid mouck, hillclimb,
OT)KUT, TCHETHYECKUN AJITOPUTM.

JlabopaTopHble padoThbI 6
JIP1.1 | Metonub! paboTsl ¢ Tabaumamu B Python. Arperamus u Bu3yanuzanus 2
JaHHbIX. [IpoBeieHnEe NEPBUYHOIO aHAIN3a JAHHBIX.
JIP1.2 | crionb30BaHKE U CpaBHEHHE allrOpUTMOB Kiaccudukanuu: KNN, 2
pelarolue 1epeBbes U UX aHCaMOJIH, JJOTMCTHYECKasi perpecCHsl.
JIP1.3 | Mcnonp3oBaHue U OlLIEHKa alropuTMoB perpeccuu. ITonbop onrtumans- 1
HBIX
1apaMeTPOB PErpeccuu
JIP1.4 | OntuMu3anMoHHbIE 331a4d U ux pemleHus. [lonbop rumepmnapameTpoB 1
JITOPUTMA C MIOMOIIBI0 METOJIOB ONITUMHU3ALINY.
IIpakTHKa 8
IIP1.1 | IIporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTEpHaIa 8
CamocrosiTesibHas padoTa 8
CP1.1 | IIpopaboTka yqyeOHOro MaTepuasa JeKIui 2
CP1.2 | IloarotoBka K Ja00paTOpHBIM paboTaM 4
CP1.3 | IloarotoBka K pyOeKHOMY KOHTPOJIIO 1
CP1.4 | JIpyrue Bubl CaMOCTOATEILHON PabOThI 1
2 Jlekuun 4
2.1- Heiiponnsie cetn. @yHKIIUN OMMOKN HEHPOHHBIX ceTell 1 00yueHHe ¢ 4
2.3 MOMOIIBI0 OOpaTHOTO pacnpocTpaHeHus rpaaueHTa. IlonsTue 63T4a M

AIOXH.

Paborta ¢ n300pa’keHUsIMU C MOMOIIBI0O HEUPOHHBIX ceTell. CBepTOUHbIE
HelipoHHbIe ceTd. Onepanuu cBepTokK, max-pooling. Ilonmynsipusie apxu-
TEKTYpbI CBEpTOUHBIX HelipoHHBIX ceTeit: AlexNet, VGG, Inception
(GoogleNet), ResNet. Tpaunchepuoe oOyueHue.

O6paboTtka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C ITOMOIIBIO
HEHpoHHBIX ceTeill. BekTopHble mpeacraBieHus g TekcTa: word2vec,
skipgram,

CBOW, fasttext. PexyppenThsie Heliponnsie ceti, LSTM, GRU.




Tpancdopmepst, BERT, GPT.

JlabopaTopHbie paboThl 6
JIP2.1 | Knaccuduxanms nzo0paxkeHuii U TpaHcdepHoe o0yueHue. 3
JIP2.2 | PaboTa c TeKCcTaMu U UX BEKTOPHBIMH NPEACTABICHUSIMU TEKCTOB. 3
IIpakTHKa 4
1P IIporpaMMHO-aJITOPUTMHUYECKOE OCBOEHUE MaTepHraia 4
2.1
CamocrosiTeibHas pabora 8
CP2.1 | [IpopaboTka yueOHOr0o MaTepuana JCKIHi 2
CP2.2 | IloaroroBka K JJaOOpaTOPHBIM paboTam 4
CP2.3 | IloaroroBka K pyOeKHOMY KOHTPOJIO 1
CP2.4 | Jlpyrue Buabl CaMOCTOSITEILHOM pabOThHI 1
«O0y4eHue ¢ MoJAKperICHUEeM»
3 Jlekuuu 4
3.1- ITonsTHSA areHTa, cpeapl, COCTOSAHUS, AeUCTBUI U Harpaasl. OyHKIHs
3.2 neHHoctu cocrosiHus (Valuefunction) u QyHkuus kayecTBa AEWCTBUA
(Qfuntion).
OnTuMuzanust CTpaTeruy ¢ MOMOIIbI0 MaKCUMM3alUU (PyHKIHMHA LIeHHO- 4
CTH U KadecTBa. Q-o0yueHue.
['my6okoe obyuenue ¢ nogkperuiearneM. Deep Q-Networks, Actor-critic.
Jns yposnst skeneptHbiii: REINFORCE, A2C, PPO, DDPG.
JlaboparopHbie padoThl 4
JIP3.1 | Ilpumenenue Q-Networks ist penieHus MpOCThIX OKPYKEHUH. 4
IIpakTuka 4
1P [IporpaMMHO-aNrOPUTMHUYECKOE OCBOEHHE MaTepuaa 4
3.1
CamocrosiTenbHas pabora 6
CP3.1 | IIpopabGoTka yueOHOro MaTepuana JeKIun 2
CP3.2 | IloaroroBka K JJabOpaTOpHBIM paboTam 1
CP3.3 | IloaroroBka K pyOeKHOMY KOHTPOJIIO 2
CP3.4 | /Ipyrue BHJIbl CAMOCTOSITEIbHOM paboThI 1

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nponecce npenogaBanuss Moaynsi UCHONB3YIOTCS CIEAYIOIIME METOMABI, CPecTBa U 00-
HOBJISIEMOE TMPU HEOOXOJMMOCTH IIporpaMMHoe obecrieueHrne HHHOPMAIMOHHBIX TEXHOIOTHH:

— e-mail npenogaBarens;

— OJICKTPOHHBIC y‘Ie6HO'MeTOI[I/ILIeCKI/Ie MaTepuraibl IJId o0ecreyeHns] CaMOCTOSATEIIbHOM pa-

OOTHI CTYJIEHTOB;

— CIHCOK CaliTOB B CE€TH ((I/IHTCpHCT» JJIs IIOUCKa HaquO-TCXHHQCCKOﬁ I/IH(bOpMaI_II/II/I 1o pa3s-

JiesiaM JUCIMILTNHBL,
— TMaKeThl IPUKIIAJHBIX IPOrpamMM, Hapumep, pytorch.

6. YueOHO-MeTOIMUECKOE OfOecrevyeHue CaMOCTOSITeIbHOIi padoTsl cTrydeHTOB. Ole-
HOYHBIEC CpeaACTBa AJH TEKYIICIr0 KOHTPOJIA YCIIEBACMOCTH, I[pOMe)KyTO‘lHOi/i aTreCcraunmuu

10 UTOraM OCBOCHUA NUCHMUIIJIMHBI.

Jnig obecrieyeHrs: caMOCTOSITENbHOM paboThl CTYA€HTOB 10 Moayito copMUpOBaH METOIUYECKHIA

KOMILIEKC, BKITFOYAFOIIHI

B ce0s creayronre yae0HO-MeTOINIECKUEe MaTePHAITBI:
1. IIporpamma kypca.

2. Y4eOHUKH U y4eOHBIC TTOCOOMS.

3. Cnmcok azipecoB caliToB B MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTH «/HTepHeT» (nanee




— ceTb «MHTEepHETY), comepKaluX akTyalIbHyI0 HHpopMarmio 1mo 61okam Momyis.
bubnuorpadudeckre cchlIKM Ha yuyeOHbIE U3AaHUs, BXOSIINE B METOAMYECKHII KOMILIEKC, TPUBE-
JICHBI B TIEpEYHE OCHOBHOM M JIOTIOJIHUTEIBHON Y4eOHOM TUTepaTyphl, HEOOXOAMMOM JIJIsT OCBOSHHUS
Monyns (paznen 7).

K nomonnuTenbHbIM MaTepraliaM TakkKe OTHOCUTCS MepeueHb pecypcoB ceTu «HTepHeT», peKo-
MEHJIyEMBIX JJISI CAMOCTOSTEIBHON paboThl pu ocBoeHUH Moayns (pa3aein 7). CTyAeHThI MOIy4aroT
JIOCTYTI K YKa3aHHBIM MaTepHajaM Ha MEPBOM 3aHATUH 110 MoyIio.

7. Y4yeOHO-MeTOAHYECKOEe W MaTepHAJIbHO-TEXHHYECKOe oOecnevyeHHe THCHMILIU-

HBI(MOYJI51)

1

2.

N

o~

7.1. Y4yeOHasi quTeparypa:

OcHoBHasi TUTepaTypa No MOAYJII0

MammnHoe 00yueHue. Hayka 1 HCKyCCTBO IOCTPOEHUS aJlrOPUTMOB, KOTOPBIE U3BJIEKa-
10T 3HaHus 13 AaHHbIX. [letep dnax. [IMK Ilpecc. 2015.

I'myb6oxoe oOyuenue. [lorpyxenue B Mup HelipoHHbIX cerell Hukonenko Cepreii Urope-
Buy, Kagypun A. A. | Hukonenko Cepreit Uropesuy, Kanypun A. A.

Oo6yuenue ¢ noakperuieaneM / Carron Puaapn C, bapro Duapro I'., JIMK Ilpecc, 2020.

JlonosHUTeIbHBIE y4eOHbIe MATePHAJIbI

OCHOBBI HCKYCCTBEHHOI'O UHTEIUIEKTa : yuyeObHoe nocobue / E.B.boposckas, H. A. JlaBbinoBa.
4-e uzz.,pnexktpoH. — M.: Jlaboparopus 3uanwuii, 2020. 130 c.

VckycCTBEeHHBIN HHTEIUIEKT ¢ ipumepamu Ha Python. Jixxomml Ipatuk. Bumbsime. 2019.
[MpukinagHoe mMammHHOEe 00yueHue ¢ momoinkko Scikit-Learn, Keras u TensorFlow: kxonnen-
LMY, UHCTPYMEHTBI M TEXHUKU JJIS CO3JaHUs MHTEUIEKTYalbHbIX CHCTEM , 2-€ U3JaHHE.
XKepouOpenben. Jnanextuka-Bunbsame. 2020.

Xenpuk bpunk, /xo3ed Puuapae, Mapk desepond «Mammnnoe o0ydenuey, [Turep 2017.
Kak yuntcs mammna: PeBosmronust B 001acT HEHPOHHBIX ceTel U IIIyOoKoro odydeHus. SIH

Jlexyn. Ansninaa PRO. 2021.
6. I'pokaem rirydbokoe oOyuenue. Duapro Tpack. [Tutep. 2019.

7. OOyuenue ¢ momkperuieHueM Ha PyTorch. Coopuuk penentoB. HOcu Jlo. JIMK Ilpecc.

2020.
8. https://spinningup.openai.com/en/latest/

7.2. UnTepHeT-pecypchl

Ha3Banmue pecypca Cceblaka/noctyn

DnexkTponHas oubauoreka onnaiin «EnxuHoe okHo kK 00- | http://window.edu.ru

pa3oBaTeIbHBIM PeCypcam»»

«Obpa3oBatenbHbIN pecypc Poccnm» http://school-collection.edu.ru

denepanbHbIiA 00pa3oBaTENBHBIN MOPTAN: yupexaenus, | http://www.edu.ru
nporpammsl, crannaptel, BY3b1, Tectsl EI'D, TA

denepanbHblii EHTP HHOOPMAITIOHHO- http://fcior.edu.ru
oOpazoBatenbHbIX pecypcoB (PIIUOP)

Pycckas BupTyanbHast OHOIHOTEKA http://rvb.ru

KabuHeT pyccKoro si3pika U JINTEPaTyPhl http://ruslit.ioso.ru
HanuoHnaneHbIi KOPIYC pyCCKOTo sI3bIKa http://ruscorpora.ru

Hayunas snexktponHas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp
DnexTpoHHO-0nbnuoreyHas cucrema [PRbooks http://www.iprbookshop.ru
DekTpoHHO-0HOIMoTeuHast cuctema Uarl'yY https://lib.inggu.ru/

Nudopmanmonno-npasoas cuctema «I apanT» CeteBas Bepcus, TOCTYIIHA CO BCEX



https://spinningup.openai.com/en/latest/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
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http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
https://lib.inggu.ru/

KOMITHIOTEPOB B KOPIIOPATUBHOMN
cetu Uurl'y

7.3. IIporpammHoe o0ecnevyeHme:

YHHUBepcUTET 00eCTIeUeH CIECAYIONIMM KOMILIEKTOM JIMLIEH3MOHHOTO MTPOrPaMMHOTO
o0ecreyeHusI.
1. Jlunen3unoHHoe nporpaMmHoe o0ecnieueHue, ucnoiabzyemoe B MHrl'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
1.4. TIporpammusiii komruiekc MMUC “Busyanpnas Ctyaus TectupoBanus”
1.5. [Iporpammusiii komnexke MMUC "[TJTAHBI"
1.6. [Iporpammusrii komiexke MMUC "DJIEKTPOHHBIE BEJJOMOCTH"
1.7. TIporpammuErii kommieke MMUC "BEJIOMOCTH OHJIAMH"
1.8. ITporpammuerii kommieke MMUC «PTTJT OHJIAWH»
1.9. YuauBepcanpHbiii ctatuctruueckuii maket STADIA
1.10. AutuBupycuoelIOKasperskyendpointsecurity
1.11. CopaBouHo-nipaBoBas cuctema “T'apant”
2. INTERNET-uentp cBob6oaHOro A0CTyIa MPH YUTAIBHOM 3aj1e OMOTUOTEKH.

7.4. MaTtepuajnbHO-TeXHHYeCKoe o0ecneyeHue
Onucanne MaTepruaIbHO-TEXHUYECKOH 0a3bl, HCOOXOAMMONAIA U3YyYCHUS] MOAYJIA
Peanu3zanus nporpamMMbl pakTHUKU o0ecrieyeHa MaTepualbHO-TEXHUYECKOH 6a30H, cOoT-

BETCTBYIOIIEH JIeHCTBYIOIUM MPOTHBOMOXKAPHBIM HOPMaM U MpaBUJIaM: CHELUATbHBIMU MTOMeE-
IICHUSIMU JUTSI IPOBEACHUS 3aHATHI CEMHHAPCKOTO THIIA, TPYIIIOBBIX W WHAWBUIYAIBHBIX KOH-
CyJIbTAlMM, TEKYILEro KOHTPOJISI U MPOMEKYTOUYHOM aTTeCTallUd, a TaKKe MOMEIICHUSIMH JUIs
CaMOCTOSITENIbHOM paboThl. AyIUTOPUU YKOMIUIEKTOBAHBI CIIELMAIN3UPOBAHHON MEOENbl0 U
TEXHUYECKUMHU CPEJCTBAMHU OO0YUEHMs, CIIyKalllMMU JIJIsl IpeACTaBIeHusl yueOHoM nHpopmanuu
OO0JBILION ayAUTOPHUH.

VYyeOHble MOMENIEHUsT 000pyI0BaHbl MYJIbTUMEIUINHBIM JEMOHCTPALIMOHHBIM 000PYI0-
BaHUEM, Ul IEMOHCTPAIMK Y4eOHO-HArJISIHBIX TOCO0MH, 0OecreunBarouX TeMaTHYeCKue nil-
JIFOCTpAIMH, COOTBETCTBYIOLIHME paboueil yueOHOM nporpaMmMe TUCIMITIIHHBI.

[Tomemenust 1y caMOCTOATENbHOW pPabOThl 0OYUYaOIIUXCSl OCHAIIEHbl KOMIBIOTEPHON
TEXHUKOM C BO3MOXXHOCTBIO MOAKIIOYEHHsI K ceTu «MHTepHeT» u obecreueHneM JO0CTyna B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEbHYIO CPENY YHUBEPCUTETA.

IlepeyeHb TeXHHMYECKHUX CPEICTB, HCIOJb3YeMbIX NPH OCYILIEeCTBJIEHUH 00pa3oBa-
TeJIbHOI'0 Npouecca no AUCHHUILINHE

Cucrembl YueOHas 1.Windows 7 Professional, Microsoft
HCKYCCTBEHHOI'O ayuTopus Hoyt6yx Acer Aspire V3- Office Professional TocynapcrBeHHbIi
HMHTEJJICKTa 236 571/531, Windows 8 —2.60 | xorTpakt Ne 09-3K2010 ot 29.03.2010
GHz-4GB-39.6 cm 2.110 «BusyanpHast cTyaust
(15.6”) — 1366 x 768 — TECTUPOBAHUs», JINTICH3NOHHBIN TOTOBOP
3886001,PU, | Intel® - HD 4000 — Intel® Ne 1314 ot 8.04.201




r. Marac, mp.
3s3uKoBa, 7

Core™ j5-3230M;
[poexTop — 1 mrT.: MOJETH
VIEWSONIC PJD5153
(VS15872)

Tun npoexropa: DLP,
800x600 Ilukc

HDTV, 3D, 3300 ANSI 1M,
2 BCTPOCHHBIX IMHAMMUKA;
OKpaH HaCTEHHBIN

3. «MH(bpOpMAIIMOHHO-CITPABOYHAS
cuctema «[apaHT»




CeeeHus 0 mepeyTBep KIeHUN MPOrpaMMbl Ha OYePeAHOI YUeOHbIN IoJ U perucTpauuu

M3MeHeHUu

YyeOHblii Pemenue xadenpsl Buecennrie n3meHe- Ioamnuce

roJ HUS 3aB.Kadeapoit
(Ne mpoTokoia, gara)




Ilpunooswcenue 1 PI1

MUHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA3OBAHMSI
POCCHVICKOM ®EJEPALIMA
®EJEPAJIBHOE 'OCYJIJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbHOE
YYPEXKJIEHUE BBICIIEI'O OBPA3OBAHUSA
«MHT'YIICKHWA T'OCYJIAPCTBEHHBIA YHUBEPCUTET»

®UIOJIOT'MYECKAMN ®AKYJIBTET

®OHJ OHEHOYHBIX CPEJACTB IUCIUIIJIMHBbI
51.0.04.02 CUCTEMbI UCKYCCTBEHHOI'O UHTEJUVIEKTA

Hanpasnenue noarotoBku (0akagaBpuar)
45.03.01 ®duyoaorus

Hanpasnennocts (mpoduiib MOATOTOBKH)
DuJ10JI0THIECKOE 00eceyeHne sKYPHAJTUCTHKH

KBanudukaius BEITyCKHUKA
bakaJsiaBp

®opma 00yueHust
Ounas



IHacnopT KOMIeTeHUHH

Kon mpogec-| HammeHoBaHue mpo- Kon, HauMeHOBaHNe HHAMKATOPA JOCTHKEHHUS NIPO-
cuoHaIbHOii | (eccuoHaIBLHOM KOM- (eccnonanbHOM KOMNIETEHIIUHA
KOMIEeTeHIHH neTeHIH

Cnoco6en ncnone3o- | HK-9.1. [Tonumaer npunnuner BHaTh: MeTos! pas-

BaTh 3HAHMC OCHOBHBIX | [1oCcTpOEHMS M OCHOBHBIE METO- [PA0OTKH OPHIHHAb-

TK-9 MCTONOB UCKYCCTBCH™ | 1) cpcrem HeKycCTBeHHOrO — [HBIX QITOPHTMOB I

HOTO MHTEJIIEKTa B HO- §
N UHTEJIEKTa U IpuMeHser ux  |[1POTPaMMHBIX pCIIe
crenyromeit mpodec-

CHOHATBHOM mesiTenp- | AV11 PEIICHHUs 3a/1a4 npodeccu-
HOCTH B KaUeCTBE OHAJILHOH JIeSITETIbHOCTH;

HUM ¢ MCIIOJIb30BAaHHEM
COBPEMEHHBIX TEXHO-

Iorui

IIK-9.2. Vccnenyer HampaB- |[YMeTb: CTaBUTh 3a/1a-
JICHUS mpUMEHEeHWs cucrem |1H W ANANTHPOBATH
UCKYCCTBEHHOIO MHTEJIeKTa [VMETOABL H allTOpUTME]
JUTSl PA3ITHUHBIX TPeMeTHEIX MALHMHHOrO 00yuers
obacre;
IIK-9.3.  BeiOupaer koM- [Biagers: mocraHoB-

Hay4YHBIX COTPYAHU-
KOB, IIPEIo/1aBaTeliei
00pa30BaTeNbHbIX Op-
TaHU3alUH BBICIIETO
00pa3zoBaHus, HHKCHE-
POB, TEXHOJIOTOB.

IJIEKCHl METOJ0B ¥ HHCTPYMEH- KOM 3a7a4 1o ajarnra-

TaJIbHBIX CPEJICTB UCKYCCTBEH- [AH M COBCPIICH-

CTBOBAHHUIO METOJIOB U
HOT'O MHTEJUICKTA JJI PEUICHUS
AJITOPUTMOB TS peliie-
npodeccHoHaABHBIX 3371249 B
_ |[HHS KOMIDIEKCA 3a1a9
3aBUCUMOCTHOT OCOOCHHOCTEMN .
MpeIMETHON 00J1acTH

MPEAMETHOM 00JIaCTH.

OINMCAHME IMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHMUSI
KOMITETEHIIUM HA PA3JIMUHBIX DTAITIAX UX ®OPMUPOBAHMUSI,
OIMUCAHHME HIKAJI OHEHUBAHUA

®onp oneHouHbIX cpeactB (POC) mpenycMaTpuBaeT clieayrolee:

— ONHMCaHUE KOMIUIEKCA MoKa3aTedel — JECKPUIITOPOB OCBOCHHS KOMIIETEHIIUN B BUJIE pe-
3y/lbTaTOB O0OyU€HUs1, KOTOPbIE CTYAEHT MOXKET IPOJEMOHCTPUPOBAThH

— (tabmuua 1). I KOHTPOIS JOCTHKEHUS KaXI0TO U3 HUX MPETyCMOTPEHBI OLIEHOUHBIE
CpEeICTBa B BUJI€ BOIIPOCOB, 3a/IaHUM U T.1.;

— o00o03HaUYCHUE KpPUTEepPHeB — IIPABIII IPUHATHS PEIICHUS MO OIICHKE JOCTUTHYTHIX Pe3yNbTa-
TOB 00y4YeHUsI U CPOPMUPOBAHHOCTH KOMIIETEHIIUH.

Hanpumep, B kauecTBe 1kaibl olieHnBaHus puHuMaercs 100-0anbHast cucteMa C BbIJEJIEHUEM

(rpanmanueit) OleHoK:

PeiTuHr Onenka Ha 3a4eTe
85-100
71-84 3aueT
60-70
0-59 Hesauer

THUMOBBIE KOHTPOJILHBIE 3ATAHUSI WJIM UHBIE MATEPUAJIDI,
HEOBXOJNMBIE /17151 ONEHKW 3HAHW, YMEHW 1 (MJTA) OTIBITA
JNESTEJIBLHOCTH, XAPAKTEPU3YIOIIUE DTATBI ®OPMUPOBAHUS

KOMIETEHILUI B TPOLIECCE OCBOEHHUSI OBPA3OBATEJILHOI

MMPOTPAMMBI



BbimyckHMK, OCBOMBIIMI 00pa3oBaTelbHYIO IpOrpaMMy, JIOJDKEH o0Jiajarh
poheCCHOHATbHBIMU KOMIIETEHLUSAMU 110 TEMAaTHYECKUM MOJYJISIM IIPOTPAMMBI:

Kon HanmenoBanue PesynbraTel 00y4yeHus
TEMaTHYSCKOTO
MOJTYJIS
BBenenue B uckyc- 3HaHuA:
CTBEHHBIM MHTEUIEKT |— TEOPETUYECKHE OCHOBBI aHAIN3A JAHHBIX ¥ MALIMHHOTO
1 OCHOBHBIE METO/bI oOyueHus;
MAIIMHHOIO 00y4JEHUs — cneuuduka paboThl AITOPUTMOB MAIITMHHOTO O0YYEHUSI.
it paboTHI ¢ Ta0- VMeHHUs:
JIMYHBIMHA JTaHHBIMH - TpPUMEHEHHE METOJ0B MAIIMHHOTO O0YyYEHHUsI, TOJATOTOBKA

JOAaHHBIX U I/IHTepHpeTaIII/Ifl p€3y.HI)TaTOB.

HaBbIkHu (ONBIT AeSITEJILHOCTH):

- WHTepecyeTcs HOBBIMHU TPEHJAMH B CBOEH Ipodeccro-
HaJILHOHM OTpaciiv, paCCMaTPUBACT UX C TOUYKH 3PEHUS
HpI/IMeHeHI/Ifl B CBOGI\/JI ACATCIBbHOCTH,

- OIICHUBAET MPUMEHUMOCTh AJITOPUTMOB, BO3MOKHBIE
pI/ICKI/I U IOCJIICACTBUA OHII/I6OK, HaXO4UT OIITUMAJIbHBIC
penieHus 11 pabounx 3a1a4q

Cucrembl [ITyOOKOTO 3HaHus:

o0yuyeHHUs - [IPUHIMIIBI OOYYeHUs] U IPUMEHEHUS HEHPOHHBIX CETEH.

- apXMUTEKTYpbI ITYOOKHX HEMPOHHBIX CETEH, MPUMEHAEMBIX
B PEILIEHUH MPAKTUUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUHN U TEKCTOB;

Ymenus:

- HacTpoiKa HEOOXOJMMOTI0 OKpPYKEHUs i paboThl C
HEHPOHHBIMU CETSAMMU.

- NpUMEHEHHUE U J000yUYeHHenpeao0yuyeHHBIX
HEHPOHHBIX ceTel U3 TOCTYIHBIX ONOINOTEK

HaBbIkHU (ONBIT AeSITEJILHOCTH):

- BJIAJICET HABBIKOM MPOBEACHMSI ITOJIHOTO LKA
BBIYHCIIUTENIHOTO SKCIIEPUMEHTA, OTPAKEHUS X0/1a BbI-
IIOJIHEHUS IPOEKTA U MOITY4YECHHS PE3YJIBTaTOB B OTYETAX
U JOKYMEHTAlNH;

- BJIQICET HABBIKOM HCIIOJIb30BAHUS CYIIECTBYIOIINX IIPO-
IrpaMMHBIX OMOJTHOTEK U MOJIeeH, CO3AaHUsI TPOTPAMM-
HBIX pean3aiuil ry0OKuX HEMPOHHBIX ceTei




OOyuenue ¢ 3HaHuA:

MOAKPEIICHUEM - TEOPETUYECKHE OCHOBBI U AITOPUTMBI 00YUECHHUS C TIOJI-
KpEIUICHUEM;

- MpUMEHEeHHUe 00y4YeHHsI C MOAKPEIICHUEM ISl paKTuye-
CKMX 3a/1a4.

Ymenus:

- BBIOOp W peanu3aius aropuTMOoB 00yUeHHS C TIOAKPETI-
JIEHUEM C Y4eTOM crieun(UKH 3a1a9u

- ajanTainys U HaCTPOHKa alrOPUTMOB OOYUEHUS C MO~
KpEIJICHUEM TOJT ONIPEICIICHHYIO CpPENy.

HaBbIkH (ONBIT 1€SITEJILHOCTH):

- HMHTepecyeTcs HOBBIMU TpeHJaMH B cBoel mpodeccuo-
HaJIbHOM OTpaciiy, pacCMaTPUBAET UX C TOUKU 3PEHUS
IIPUMEHEHUS B CBOEH I€ATEIbHOCTH;

- BJIaJICET HAaBBIKOM HCIIOJIb30BaHUS CYIIECTBYIOLIUX MTPO-
IpaMMHBIX OMOTHOTEK U MOJIeJe, CO3AaHUsI IPOTPAMM-
HBIX pealn3aliii Ha OCHOBE AJITOPUTMOB OOYYEHUS C
MOAKPEIICHUEM

Cpencrsa Ayl OLCHKH Pa3IMYHbIX YPOBHEH (POPMUPOBAHUS KOMIIETEHIMN 1O KAaTErOpUsIM
«BHATb», «YyMETb», «BIAJETh» O0OECIEUMBAIOT pPEAM3aLUI0 OCHOBHBIX MPUHIMIIOB KOHTPOJI,
TaKMX Kak OOBEKTUBHOCTb M HE3aBUCHUMOCTb, NMPAKTUKO-OPUEHTHPOBAHHOCTDH, MEXKJUCLUILIH-
HapHOCTb.

C y4eToM 3TOro KOHTpOJIbHBIE BOIIPOCH (3a1aHus, 3a1a4un), Bxoasimue B ®OC, s pas-
JIMYHBIX KaTerOpUi U ypOBHEH OCBOEHHSI KOMIETEHIIUI MOTYT UMETh CJICAYIOLIUIA BUJL.

3HATDH
IIpumepnr:

Tunsl 3a1a4 MalIMHHOTO O0YUYEHUS U KJIacChl AITOPUTMOB, K HUM MPUMEHSEMBIE.

2. OcHOBHBbIE HAaIPaBJICHUS PA3BUTHS UCCIIEIOBAaHUN B 00JIACTH CUCTEM UCKYCCTBEHHOTO

UHTEJUIEKTA.
3. Teoperndeckrue OCHOBBI AITOPUTMOB MAIIMHHOTO 00Y4EHHUS.

YMETD Ilpumepsr:
1 TloAroToBUTH JaHHbIE K HCHOIB30BAHUIO AITOPUTMA MALTMHHOTO 00y4EHUs.
2. OrneHrBaTh KAYECTBO PEIICHUH CHCTEM MAIIMHHOTO OOYyUEHHUSI.
3. AmanTHpoBaTh aJTOPUTMbI MAIIMHHOTO OOYYEHHS K PELICHNUIO PAaKTHYECKUX 3a/1a4.

BJAIETD Ilpume-

pbI:
1 Merononorus pa3pabOTKH pelIeHUi MallTMHHOTO O0yUEHuSI.
2. Ilpumepbl NPaKTHUECKOTO MPUMEHEHHS APXUTEKTYp UCKYCCTBEHHOT'O MHTEIJICKTA.

3. Metobl OHJIalH TECTHPOBAHUS PEIICHUH MATMHHOTO O0YyYeHUSI.

METOAAYECKHE MATEPUAJIBL, OIPEAEJAIOHIHUE ITIPOIELYPbI
OINEHUBAHUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJBHOCTU,
XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUS KOMIIETEHITUM

[Tpumepbl (MakeTbl) METOJAWYECKMX MaTepUalIOB, OMPEIEAIONIMX IMPOLEAYpPhl OLIEHU-
BaHUS 3HAHUN, yMEHUH U (W) OMbITA IE€ATEILHOCTH

HaumenoBanue Kparkas xapakTepucTuka oneHoY- IIpeacrasienue
OLICHOYHOI0 HOI'0 CPECTBA OLICHOYHOI0 CPEICTBA
cpeacTBa B (honne




Texymmii KOHTpOJIb CpencTBo IpoBEPKH OCBOEHUS Komriektsl OuetoB
YCIIEBAEMOCTHU YPOBHEH «3HATh», KYMETh)» KOMIIE- (3amanwuii)

KommiekTt OuseroB (mpuMepHbIi)

burer 1.

11 BaiiecoBckumii kinaccudukarop. Onenka npusHakos (Gaussian, Bernoulli, Multino-
mial). EM anropurm.

1.2 Knmacrepuszamus. KMeans, KkMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6mu. Soft and Hard Voting. Bagging. Ciyvaiinsiii jiec.
2.2 Metpuueckuii kaaccudukaTopbl. KNN. WKNN.

buier 3.

3.1 Jluneitnas perpeccus. LASSO, LARS. CART.

3.2 JlepeBbs pemiennit. HGOpManMoOHHBIN BhIMTphIL. OmmuoKka KiracCupuKaium, dH-
Tponus, Kpurepuil Jkunu. IIpyHuHr.

buner 4.

4.1 TnobGanpubiit mouck. Ciyvaiinbiii mouck. Gridsearch. CoyuaiiHoe Omyxna-
Hue.baiiecoBckas onTuMH3anus.

4.2 Jluneitnas perpeccus. [lonmnHoMuanbHas perpeccus. [ peGHeBast perpeccusi.

buner 5.
5.1 AdaBoost. ['paqreHTHBIHOYCTHHT PEIIAIOIIHX JICPCBbEB.
5.2 Knacrepusarus. AgglomerativeClustering. MeTpuku KiacTepu3aiiii.

burner 6.

6.1. Onenka kinaccudukarun. IpdexruHocts o [Tapero. Precision-Recall u ROC kpu-

Boie. AUC.

6.2 Hetiponnsie ceru. [leprentponPo3enbmarra. OO0paTHOE pacpoCTpaHEHUE TPATUCHTA.
®Oynkiun aktuBaun. Softmax.

buner 7.

7.1 Jlokampubiii mouck. HillClimb u ero pasnoBumnoctu. Omxwur. ['eHeTHyeckuii
AJITOPUTM.

7.2 MeToJ1 OnOpHBIX BEKTOPOB. Spa.

Ilepeuennb J1adopaTOPHBIX padoT (MPUMEPHDbI)

OO0mume pexoMeHIaAUMH K J1a00PaTOPHBIM padoTaM: JUIs pa3HbIX YPOBHEH MOATOTOBKU
CTY/IEHTOB MOKHO MCIOJIb30BaTh Pa3HYIO MIYOUHY peanu3aiuu pemenus. Tak, 11 CTyIeHTOB
HETEXHHUYCCKHUX CHeHHaHBHOCTeﬁ 3aJaHUC MOXKCET 3aKJIIOYAThECA B IPUMCHCHNU I'OTOBBIX MCTO-
JI0B U3 OMOJIMOTEK MM 3alIOJTHEHUEM MPOITYCKOB B IpOTrpaMMax, e OoJbiias 4acTh HOAr0TOB-
JeHa npenoaasareneM. s cTyIeHTOB TEXHUYECKUX CIEUAIbHOCTEH 3ajaHne OyaeT 3aKIIo-
YaThCs B peasln3alluyl aJIrOpUTMOB 0€3 HCIOIb30BaHUS TOTOBBIX PELICHUH.

JIP1.1 Meronsl pabotel ¢ Tabmunamu B Python. Arperanus v BU3yaau3aius JaHHBIX.
[IpoBeaeHMe NEPBUYHOTO aHAIM3A TAHHBIX.

[enu: u3yvyeHne METOJI0B pabOTHI ¢ JaHHBIMU B Python u mpoBejicHHEe MEpBUYHOTO aHa-
JIM3a TaHHBIX.

3amanue: 3arpy3uTe natacet B pandasmatadpeiim. BeiBennTe OCHOBHBIC MapaMeTphl Ja-
tacera. OnpenenuTe, CKOJBKO B 1aTaceTe CIIy4aeB OTCYTCTBUS NpHU3HAKoB. Onpenennure, CKOjb-



KO NPU3HAKOB SBJIIIOTCS KaTeropuajJbHbIMU. Busyanusupyiite pacnpeneieHUe NPU3HAKOB I10
Kj1accaM. Buzyanusupyiite 3aBUCUMOCTb MEXAY ITPU3HAKAMU.

JIP1.2 Ucnons3oBanue u cpaBHeHHE anroputmoB kinaccudukarmm: KNN, perraromue ie-
PEBbs U UX aHCAMOJIH, JIOTUCTUYECKAst PErpeccusl.

[enu: npuMeHeHNEe U OLIEHKA allTOPUTMOB KJIacCU(UKALIUU.

3anaHue:

Pa3znenute naracer Ha oOyuaroluil U BaJUJalMOHHBINA C COXpaHEHHEM MPOMOPIIHA Kiac-
coB. Knaccudpuuupyiite Touku u3 aaracera ¢ nomoinsto anroputMoB KNN, morucruueckoit pe-
rpeccun, CART, cinydaitHoro neca, CatBoost. [Togbepure nydinme mapameTpbl aaropuTMOB
CTIOMOIIIBIO BaJTMIAlIMOHHON BBIOOpKU. CpaBHHUTE BpeMsi pabOThI aITOPUTMOB M 3aBUCUMOCTH OT
npeaoOpabOTKH TaHHBIX.

JIP1.3 Hcnonb30BaHUE U OIlEHKA aJITOPUTMOB perpeccuu. [logbop onTuManbHBIX Tapa-
METPOB PETPECCHUHU.

[enu: n3ydeHue alropuTMOB PErPecCHH.

3anaHue:

[IpumenuTe MeTOT IMHEHHOM perpeccuu [l pelieHus 3a1a4u Ha garacere. /J[o0aBbTe B
JaTaceT MOJMHOMHANILHBIC TTpu3Haku. J[00aBiisiiTe MpU3HAKY TIOKA HE YBUINUTE NIEpeoOyIeHHE
Ha BanuaanronHoMaatacere. [Ipumenure rpedbneByto perpeccuto u LASSO, uroOb1 n306aBUTHCS
OT IepeodyyeHHUs.

JIP1.4 Ontumu3anuoHHbIe 3aa4u U uX pemenus. [logdbop runepmapaMeTpoB anropurma ¢
HOMOIIBIO METOJIOB ONTUMHU3AIHN

Llenu: n3yueHrne anropuTMOB PELICHUS ONITUMH3AIIMOHHBIX 33/1a4.

3amanue:

1 OnTuMU3UpyHTE JUTMHY MapuipyTa B 3a7a4e KOMUBOSDKEpPA ¢ IOMOIIBIO aJITOPUTMOB

hillclimb, omxura u reneTndeckoro anropur™a. BeiBeuTe MOIYYUBIIHICS MTYTh U €r0

TUTUHY.

2. OnTuMHU3NpyHTE THIIEpIapaMeTphl aropuTMa MalIMHHOTO 00ydeHHs (Ha BBIOOp) ¢ mO-

MOUIBIO CIy4alHOTO TIOMCKa, MOMcKa Mo pemietke, anmroputma hillclimb, renernyeckoro anro-
puTMa.

JIP2.1 Knaccugukaius u3odpaxeHuit 1 TpanchepHoe o0yueHue.

Henu: n3ydyeHne MeTo10B IIyOOKOTO OOYUEHHS 111 paOOThI C U300paKEHUSIMH.

3amanue:

3arpy3uTe JaTaceT W CO3JIaiiTe UTEepaTop IJsi MOJACIU TIyOOKOro oOydeHHus. 3arpy3urte
npenodyuennyto Ha ImageNetcseprounyro cets (AlexNet, VGG umu ResNet) u nobaBbre K
backbonenonHocBs3HbIi cinoii st 00ydeHus. OOy4nTe HEWPOHHYIO CETh Ha, BU3yalU3UPOBAB
rpaduK (QYHKUIMU NMOTeph Ha OOydarolled M BalWJalMOHHOW BbIOOpKe. Peanusyiite momynb
MIPUMEHEHUsT HEHPOHHOM CETH K JaHHBIM, POBEPHTE KAUeCTBO OOYUEHUS Ha TECTOBOW BHIOOPKE.

JIP2.2 PaGora ¢ TeKCTaMu M UX BEKTOPHBIMU MPEACTABICHUSIMH.
[enu: n3ydyeHne Moesel BEKTOPHOTO MIPEICTaBIEHUS TEKCTOB.
3anaHue:
Ckayaiite npenoOy4deHHbIe BeKTOpa st cioBapst. C moMolibio 106010 KiaccudukaTopa
marmmaHOoro ooyuenust (KNN, SVM, CatBoost) kinaccuduuupyiite TEKCTHI U3 1aTacera Mo CyMMe
BEKTOpOB cjoB. Kimaccudunupyiite Tekctsl ¢ momonibio LSTM cetu.

JIP3. 1 Ilpumenenue Q-Networks mist pemeHust MpoCcThIX OKPYKEHUIH.

enu: u3ydyeHnue npuMeHeHust 00y4eHHUs C MOJIKPETICHUEM [T PELIeHUH 3a/1a4 KOHTPOJISL.
3amanue:

OOyuuTe MPOCTYIO MOTHOCBA3HYI0Q-ceTh s perieHus okpykenus LunarLander.



[Iponetyps! olleHUBaHUS 3HAHUN, YMEHHH, ()OPMBI U OpraHU3aIMs TEKYIIETO KOHTPOJIS
YCIEeBAaEMOCTH U MPOMEXKYTOYHOM aTTECTallUU 00Yy4atOIINXCs

Texyiuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUYHAsI aTTECTAalMsl CTYIEHTOB BEIETCS B
cooTBeTcTBUM ¢ [los10KEHNEM O TEKyIeM KOHTPOJE YCIEBAEMOCTH U IPOMEKYTOUHOM aTrTecTa-
UM 00pa30BaTeIbHON OpraHu3aluu

Texkymmii KOHTPOJIb yCIIEBAEMOCTH

Monynb nenutcs Ha aBa 6yoka. Kaxkaplii 010K BKIIO4aeT B ce0sl M3y4eHne 3aKOHYCHHOTO
pasnena, yactu Monyns.

Texymmii KOHTPOIh IO MOAYIIO OCYIIECTBIISICTCS MO KaJleHIApHOMY yueOHOMY rpaduky.
Cpoxu koHTpoJbHBIX Meponpusatuii (KM) u cpoku moaseneHuss uToroB mo Moayiro oTodpaxa-
IOTCSl B pa00YMX y4eOHBIX ITuIaHaX Ha ceMecTp. CTyAEHT JOJDKEH BBIIIOJHHUTH BCE KOHTPOJIbHbIC
MEpONPHUSTHS, IPEAYCMOTPEHHbIE MOlyJIeM K YKa3aHHOMY CPOKY, IOCJIE Yero MpernojaBaTeib
MPOCTABISET OaJUIbHBIC OLIEHKH, HAaOpaHHbBIE CTYIACHTOM IO PE3yJbTaTaM TEKYHIero KOHTPOJISA
ycneBaemoctu 1o Moayiio.

KoHTpoibHOE MepornpusiTHEe CUUTAETCS] BBIIOJIHEHHBIM, €CJIA 3@ HEro CTYJEHT MOJIy4uI
OLICHKY B Oajyuiax He HW)X€ MHHHMMAJLHOW OLEHKH, YCTAaHOBJIEHHON MPOrpaMMOMl MOIyIs IO
JTAHHOMY MEPOIIPUSTHIO.

CryzneHTsl, HEe COABIIME KOHTPOJBHOE MEPONPUATHE B YCTAHOBJIEHHBIN CPOK, MPOIOJI-
XKaroT padoTaTh HaJl HUM B COOTBETCTBUE C MOPSIIKOM, IPUHATHIM 00pa30BaTEIbHON OpraHusa-
ue.

IIpomexyTouHnasi aTTecTanms

®opMoil MPOMEKYTOUHOM aTTeCTALMK 110 MOTyITIO SIBIISIETCS 3a4€T.

OnenuBanue Mojyns BeneTcss B COOTBETCTBUM C llojoykeHueM o TeKylleM KOHTpoJie
yCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTAllUU CTYACHTOB 00pa30oBaTeNbHOM OpraHu3aluu.

Hanpumep, meToanka olleHKH 110 PEHTHHTY

CTyneHT, BBINOJHUBIIUN BCE MPEAYCMOTPEHHBIE yUeOHBIM TUIAHOM 3aJ[aHMs U CIAABIIMA
BCE KOHTPOJIbHBIE MEPOIPUATHSA, II0Jy4aeT UTOTOBYIO OLIEHKY 110 Moayinto 3a cemecTp B COOT-
BETCTBUM CO CJICIYIOLIEH IIKAJIOM:

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

Peiituar cTynenta mo Moayinro 3a ceMecTp onpeesseTcss Kak cymma 0aijioB, MOTyYEHHBIX UM
3a Bce 0s10ku Motynist, 1 0asioB 3a IPOMEXKYTOUHYIO aTTecTaluioo. MakcuManbHOE KOJIUYECTBO
6ayoB 3a Moayib B ceMecTpe ycTaHaBiuBaeTcsi paBHbIM 100






