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PabGouas mnmporpamMmma AUCHUILIIMHBI «CucteMBl HICKYCCTBEHHOI'O MHTEIIEKTA) COCTaBJICHA

B cootBercTBUH C¢ TpeboBanusmMu ®I'OC BO no nanpasnenuto noarotoBku 45.03.01 dumnomno-
rust, npoduib «3apyoexHas ¢punonorus. Hemeukwuii si3pIk U TUTEpaTypay», YTBEPKIAECHHOTO MPH-
Ka30M MUHHUCTEpPCTBa HAyKH U BbIcuiero oopasosanus Poccuiickoit @enepanuu ot «12» aBrycra
2020 r. Ne 986

[IporpamMmmy coctaBui:

K.I.H., CTApIIMHA IPEnojaBaTeiab Kad)eI[DBI «HHd)ODMaHI/IOHHHe CHUCTCMBI U TCXHOJIOTHHN)»

Hlayxamosa P.A.

HporpaMMa oz[o6peHa Ha 3aCCaaHHuHn Ka(l)eI[pLI «I/IHd)ODMaI_II/IOHHLIe CHUCTCMBbI U TCXHOJIOTHH»

ITporokon Ne 6 ot «03» mapra 2025 roaa.

[Iporpamma onobpena Ha 3acenanuu Y MK Uncturyra USuP
[Ipotokon Nel ot «15» ampenst 2025 rona



1. [lesiu OCBOEHUSA AW CHUNIUHBI

Henabto n3ydenns: nuctuiuimabl 51.0.03.02 «CucTeMbl HCKYCCTBEHHOTO MHTEIIICKTAY SIB-
nsiercst GOPMHUPOBAHUE KOMITETCHIIMU B 00J1aCTH MPUMEHEHUS! HHTEIUICKTYaIbHBIX HH(OpMAIIu-
OHHBIX CUCTEM ]ISl pelieHust Mpo(ecCHOHABHBIX 3a/1ad.

3agaun qTUCHMIJIMHBI:

— O3HAKOMHTH C COBPEMEHHBIMU OOJIACTSMHU MCCIIEAOBAHUS MO0 UCKYCCTBEHHOMY MHTEIUICK-

Ty U cpepamMu IPUIIOKESHHS IKCIICPTHBIX CUCTEM;

— MO3HAKOMUThH C KOHIICTIIHSIMH, COCTABIISIOIIMMU OCHOBY COBPEMEHHBIX CHUCTEM HCKYC-

CTBEHHOT'O MHTEJICKTA;

— M3JIOKUTh TEXHWYECKHE TIOCTAHOBKM OCHOBHBIX 3ajay, PElIacMbIX CHCTEMaMH HCKYC-

CTBEHHOT'O MHTEJICKTA;

— MO3HAKOMUTh C OCOOCHHOCTSIMHU MPAKTHYECKOTO HMCIOJIb30BAHUS WHTCIUICKTYaJIbHBIX HH-

(hopMaITMOHHBIX CUCTEM B 00J1aCTH MH(OPMAITMOHHOM O€301TaCHOCTH.

2. Mecto mucunniimHbl B cTpykType OIIOII 6akanaBpuara
Hukn, k kotopomy otHOocuTcst aucuuiuinHa: b1.0.03.02. «CuctemMbl MCKYCCTBEHHOTO HH-
TEIUICKTa»

3. Pe3y.]'leaTbl OCBOCHHUA NUCIHHUIIIMHBI (MO}]yJ’lﬂ) «CHucreMbl MCKVCCTBEHHOT0 HMHTEJI-

JEKTa»

[Iponiecc u3yueHUsT TUCHUILIMHBI HAMpaBlieH Ha (OPMUPOBAHUE DJIEMEHTOB CJIEAYIOIIUX
kommneteHuil B coorserctBum ¢ ®I'OC BO no nanHOMY HanpaBieHUIO:

Koa nmpodec- HaunmeHoBanue Kon, HauMeHoOBaHNe HHAMKATOPA 10CTHKeHHS NPodeccHOHATBLHOMI
CHOHAJIBLHOM npodeccuoHaIbLHOM KOMIIeTEeHIIUN
KOMIETeHIHH KOMIIeTeHIINH
Cnocoben ucnone- | IK-11.1. TTonumaer npunimnsr 3HaTh. MeTo 6! pa3paboTKH OpH-
30BaTh 3HAHHUEC OC- HOCTpOCHI/Iﬂ W OCHOBHBIE METO/IBI CMHAJIbHBIX aJIrOPUTMOB U IIPO-
InK-11 HOBHBIX METOJIOB

HCKYCCTBEHHOTO WH-
TEJUIEKTa B TIOCIIe-
nyrotiei npodeccu-
OHAJILHOM JIesATEIIb-
HOCTH B KauecTBe
HAy4YHBIX COTPYIHU-
KOB, TIpeTo1aBaTe-
neit oOpazoBarenb-
HBIX OpTaHU3aIHHA
BBICITIETO 00pa3oBa-
HUSI, TH)KEHEPOB,
TEXHOJIOTOB.

CHUCTEM UCKYCCTBCHHOI'O MHTCII-
JICKTA U MPUMCHACT UX IJIA pC-
HIeHUs 3a/1a4 NPOoeCcCHOHATbHON
NeSITeTbHOCTH;

rpaMMHBIX peH_IeHI/Iﬁ C UCII0JIb30Ba-
HUEM COBPEMCHHBIX TEXHOJIOTHi

MMK-11.2. Hccnenyer Hampas-
JICHUS TIPUMEHEHUS CHCTEM WC-
KYCCTBEHHOT'O MHTEJUICK TS
pa3NMUHBIX MpeAMETHBIX00a-
cTeit;

YMeThb: CTaBUTh 3aJa4d U aJalTH-
[pOBaTh METOJbl M AITOPUTMBI Ma-|
NIMHHOTO O0Y4eHUSI

IK-11. 3.
MJIEKChl METOJI0OB U UHCTPYMEH-

Bribupaer xom-

TaJIbHBIX CPEICTB UCKYCCTBEHHO-
T'O UHTCJIJICKTA IJIs1 pemeHI/m
po¢)eCCHOHANIBHBIX 3a]1a4 B 3a-
BHCHMOCTHOT 0COOEHHOCTEM
MpeAMETHOM 00IacTH.

BaageTh: NOCTaHOBKOM 3aj1a4 I10
aanTaIliy WA COBEPIIICHCTBOBA-
HUIO METOJOB U aJTOPUTMOB ISt
[peIeHNsT KOMIUIEKCa 3a71a49 Mpe-
METHOM 00JacTH

Obémenpodeccuonanbubie komnereHuuu (OIIK) u nHAMKATOPBI MX JOCTHKEHUS:




OIIK-7

Nudopmarmon-
HO-
KOMMYHHKAITH-
OHHBIE TEXHO-
JIOTHH IS TIPO-
(beccruonanbHOU
e TEIIbHOCTH

OIIK-7

CriocoOeH NOHUMAaThb
[IPUHIIUIIBI COBpE-
MEHHBIX HH(POpMAIIH-
OHHBIX TEXHOJIOTHUH U
KCIIOIL30BaTh UX IS
[peleHus 3a/1a4 Ipo-
(heccroHaIbHOM Jes-
TEJIBLHOCTH

OIIK-7.1. Tlpu pemiennn 3a1a4
rpodeccnoHabHOMN e TEeIBHOCTH
MCIIOJIb3yeT COBPEMEHHbBIE HH-
(hopMaIlMOHHBIEC TEXHOJIOTUU U
[MOHUMAET MPUHIUIIBI UX paOOTHI

OIIK-7.2. OpueHTHpYSICH Ha 3a]1a-
9K TPO(ECCHOHATEHON ESATEIb-
HOCTH, 000OCHOBaHHO BBIOMpAET
COBpeMeHHBIC HH()OPMAIIMOHHBIC
TEXHOJIOTUU

OIIK-7.3. Binaneer HaBbIKaMu
MPUMEHCHHSI COBPEMEHHBIX HH-
(hOpMaIlMOHHBIX TEXHOJIOTHH JIIs
peIIeHus 3a/1a4 MPodecCHOHATb-
HOM NeSITeIbHOCTH

3HATh:

- IPOLIECCHI, METO/IbI TIOMCKA,
cOopa, XxpaHeHus, 00pabOTKH,
MPEeI0CTABICHHSI, PACIIPOCTpa-
HEHMsI UH(POPMALIUU U CTIOCOOBI
OCYIIECTBIICHHS TAKHUX ITPOIIEC-
COB ¥ METOJI0B (MH(POPMALINOH-
HbIC TEXHOJIOTUH);

-JIOTHKY IIOCTPOEHHUS U NPHH-
U (PYHKIMOHUPOBAHHS CO-
BPEMEHHBIX SI3bIKOB IIPOTrPAMMHU-
[POBaHMSI U SA3BIKOB PabOTHI C Oa-
3aMU JIaHHBIX, Cpell pa3padoTKu
MH(POPMALIMOHHBIX CHCTEM U
TEeXHOJIOTUH, IPUHLUIIBI pa3pa-
OOTKH alNTOPUTMOB U KOMITBIO-
TEPHBIX MPOrPaMM;
-COBPEMEHHBIE S3BIKU TPO-
rpaMMMPOBAHUSA U SI3BIKU Pabo-
ThI ¢ 0a3aMU TaHHBIX, CPEIbI
pa3paboTKu MH()OPMAITMOHHBIX
CUCTEM U TEXHOJIOTUI

Ymern:

- BEIOMPATH S3BIKH ITPOTPaMMH-
[POBaHUS U A3BIKU pabOTHI C Oa-
3aMU JaHHBIX, CpeJibl pa3paboT-
K1 UHQOPMALMOHHBIX CUCTEM U

- IPUMEHSATh COBPEMEHHEBIE
SI3BIKH TIPOTPAMMUPOBAHMS JUIs
Pa3pabOTKH OpPUTHHAIBHBIX aJl-
TOPUTMOB U KOMITbIOTEPHBIX
MpOTrpaMM, MPUTOAHBIX JIIS
MPAaKTUYECKOTr0 MPUMEHEHUS,
BecTH 0a3bl JAHHBIX U UHPOpMa-
[IUOHHBIE XPAHUJIUILA, TPUMe-
HSITh COBPEMEHHBIE TPOTPaMM-
HbIE Cpe/ibl pa3paboTKu UH(pOp-
MAIMOHHBIX CUCTEM M TEXHOJIO-
TH;

- YUTATh KOJBI IPOTPAMMHBIX
MPOAYKTOB, HAIIMCAHHBIX HA
OCBOCHHBIX SI3bIKaX MPOTPaMMHU-
[POBaHUS, U BHOCUTH TpeOyeMble
M3MCHCHHS,

- aHATM3UPOBATH POPECCHO-
HaJIbHBIE 3371a4yl, pa3pabaTbIBaTh
noaxonsamue UT-pemenus;

- CaMOCTOSITEJIbHO OCBAUBATh
HOBBIC [ c€0s COBPEMEHHBIE
SI3BIKH TIPOTPAMMUPOBAHMS U
SI3BIKK paOOTHI ¢ Oa3aMU TaHHBIX,
Cpenbl. pa3paboTKu HH(POPMAIIH-
OHHBIX CHCTEM U TEXHOJIOTHH.

Baanern:




-HaBbIKaMHU Pa3pabOTKU OPUTHU-
HATBHBIX aITOPUTMOB U KOMITh-
FOTEPHBIX MPOTPaMM, MIPUTOJTHBIX
IJ1s1 IPAKTUYECKOTO TPUMEHE-
HUS;

-HaBBIKAMU OTJIAJIKH U TECTH-
[POBaHMSI IPOTOTHUIIOB MIPOrPaM-
MHO-TEXHHUYECKUX KOMILJIEKCOB

3a1ad4.

4. CTpPyKTypa H coJep:kaHue TUCHUILIUHBI (MoayJsi)) CucreMbl HCKYCCTBEHHOIO WH-
TeJleKTa

4.1. Ctpykrypa gucuuninHbl (MoayJas) CHCTeMbI HCKYCCTBEHHOI0 MHTE/LJIEKTA

OO61ast TpyA0€MKOCTh IUCHUIUIHHBI COCTABISIET 2 3a4ETHBIX eUHUIL, /2 4acoB.

n/n

Buasbl yueOHoili padoThl, BKIOYAs ca-
MOCTOSITEJIbHYIO PadoTy CTY/I€HTOB U

TPY/A0EMKOCTD (B 4acax)

@opMblI TEKYLIET0 KOH-
TpoJs ycneBaemoctu (no
Helenam cemecmpa)

®opmMa POMeKYTOUHOMI

KonTzﬁucTHaﬂ CaMOCTogTe.m)- arTecranun (no cemecm-
paoorta Hasl paooTa pm)
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BBenenue B HCKyCCTBEH-
HbBII UHTEJJIEKT U OCHOB-
HBIE METO/IbI MAIITMHHOTO | © 8186 10
o0ydeHus 11t paboThI ¢
TaOJIMYHBIMU JTAHHBIMU
CucreMsbl TIyOOKOTO 6 41 4 6 8
oOydeHus
OO0yueHue ¢ moIKperuIe- 44 2 6
HUEM
Bcero 16 | 16 | 16 24
Kypcosas paboma (npo-
exm)
Tloozomoska k sK3ameny




qacax

OO01mas TpyI0eMKOCTh, B

IIpomexxyTouHnas aTre-

®opmMma

72 116 | 16 | 16 24 3er

3a4eT ¢ OIECHKOM

DK3aMeH

4.2. Conep:xanue THCHMILIUHBI (MoYJis1) CHCTEMbI HCKYCCTBEHHOI0 MHTE/LIEKTA

Ne i/t

HaumenoBanmue MOAYyJsA, COONCPKAHUEC

Yacel

1

«BBeieHNe B HCKYCCTBEHHBIN MHTE/UIEKT U OCHOBHbIE METOAbI MAIIIMH-
HOT0 00y4eHHud Uil Pad0ThI ¢ TAOJUYHBIMY TAHHBIMI

Jleknun

1.1-15

[OnmmoHanpbHO: MaTeMaTHYECKUM JMKOE3 10 3JeMEHTaM MaTeMaTHhde-
CKOM CTaTUCTHKH, TMHEHHOU alreOpbl 1 MaTEMaTHYECKOTO aHAIIN3A. |
OcHOBHBIC 3a7]a4l CHUCTEM HMCKYCCTBEHHOTO HWHTe/UIekTa. Kiaccuduka-
Us1, KJIACTepU3aIusi, perpeccusi. TUTIBI MAIIMHHOTO OOYYEHUS: C YIUTe-
aeMm, 0e3 y4yuTens, C YaCTHUHBIM MPHUBJICUYCHUEM YUUTENs, 0OyUeHHE C
MOIKPETIIICHUEM.

Knaccudukarus Ha npumepe anroputma K-ommkaiimux cocemei (KNN)
[OnmmonansHO: BRICTBI  OMCK  OMKaWmuMX —cocenein.]. MeTpuku
OLIEHKH Kiaccupukanuu: moaHora, Tounocts, Fl, ROC, AUC. Banuna-
[IMOHHAS W TecToBas BeIOOpKa. Kpocc-Bammmanus. Pabora ¢ kareropu-
ANbHBIMU TIPU3HAKAMH.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 - koaddurm-
eHT JeTepMuHanuu. JIuHeiHas perpeccus, MOJIMHOMUATBHAS PErPECCHs.
[MepeoOyuenue u perynspusanms, rpedHeBas perpeccusi, LASSO, Elas-
ticNet.

Jluneiinbie Monenu mis kinaccudukanuu. [leprenTpoH, jJorucTuyeckas
perpeccusi, MOJTHOCBSA3HbIE HEHPOHHBIE CETH, CTOXAaCTHYECKUN TPaJUeHT-
HBI CIYCK W OOpaTHOE paclpoCTpaHCHWE TpajueHTa. Perymspusanus
JUHEWHBIX MoJieJiel KiaccupuKaluum.

Knacrepuzanus, k-means, k-means++, DBSCAN, ariomepaTiBHast Kja-
cTepusanusi. METpUKH OIIEHKH KJIacTepu3alliu.

ANTOPUTMBI, OCHOBaHHBIC Ha TMPUMEHCHHH DPEIIAIOIINX JepeBbeB. Kpu-
TEepUU pa3AeNieHus y3na: MHPOPMAIIMOHHBIN BBIMTPHIII, KpuTepuil Jxu-
HU. AHCaMOJIM PEIIaIINX JEPEBHEB: CIIYIANHBIN JIec, TPaIueHTHBIN OY-
CTHHT.

Meton onopHbix BekTopoB. [Ipsimas u obpaTHas 3amaua. OnpeneneHue
OTIOPHBIX BEKTOPOB. SIIepHBIii TPIOK.

HawuBHnplii 6aitecoBckuii kinaccudukaTop. MeToapl OLIEHKH pacrpeerne-
HUS pU3HaKoB. EM-anroputm Ha mpuMepe CMecH rayccuaH.

Mertoabl Oe3rpaJieHTHON ONTUMH3AIMK: ClydaiHbli mouck, hillclimb,
OT)KUT, TEHETUYECKUN aJITOPUTM.

JlaGopaTropHbie padoThbI

JIP1.1

Mertonpl paboTsl ¢ Tabnuiamu B Python. Arperarus n Busyanuzarus
naHHBIX. [IpoBe/ieHne NEPBUYHOTO aHAJIM3a JTAHHBIX.

JIP1.2

CIIOJIb30BaHUE U CPaBHEHHUE aNrOpUTMOB Kiaccuukaruu: KNN,
pelaronme 1epeBbes U UX aHCaMOJIH, JJOTHCTUYECKAs! PEerpeCCHsl.

JIP1.3

Hcnonp30BaHMe W OICHKA alTOPUTMOB perpeccur. [lombop onmTumans-
HBIX
apaMeTpPoOB PErpeccuu

JIP1.4

OnTumu3anmoHHble 3a7aud U ux peuienus. [logbop runepnapamerpos
AJITOPUTMa C MIOMOIIBI0 METO/I0B ONITHMHU3AIIHH.




IIpakTuka 8
IIP1.1 | [IporpaMMHO-aJITOPUTMHYECKOE OCBOCHHE MaTepuasa 8
CamocrosiTesibHasi padoTa 10
CP1.1 | IIpopaboTka y4eOHOTrO MaTepuana JeKIui 2
CP1.2 | IloaroroBka k JabopaTOpHBIM paboTam 4
CP1.3 | IloxroroBka kK pyoeKkHOMY KOHTPOJIIO 2
CP1.4 | Jlpyrue Bubl CaMOCTOSATEILHON PabOThI 2
2 Jleknumn 4
2.1- | Heiiponnsie cetn. DyHKIMHM OMTMOKA HEUPOHHBIX CETEH M 0O0ydEHHE C 4
2.3 MOMOIIbI0 O0paTHOTO pacmpocTpaHeHus rpaaueHta. [lonstue 63T1ya u
SMOXHU.
PaboTa ¢ n300pakeHUSIMU C TIOMOIIBIO HEHPOHHBIX ceTeil. CBEpTOUYHBIC
HeliponHble cetu. Onepainuu cBepToK, max-pooling. [lonmynsipusie apxu-
TEKTYpbI CBEpTOUHBIX HelipoHHbIX ceteil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe oOydeHwHE.
OO0Opabotka TekcToB. PaboTra C ©CTECTBCHHBIM S3BIKOM C ITOMOIIBIO
HEHpPOHHBIX ceTeil. BekTopHbIe mpejacTaBieHust i Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsie Heliponnsie cetu, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlabopaTopHble padoThbI 6
JIP2.1 | Knaccuduxanus nzobpaxxenuil u tpanchepHoe o0yueHue. 3
JIP2.2 | Paborta ¢ TekcTaMu U X BEKTOPHBIMH MPEACTABICHUSMU TEKCTOB. 3
IIpakTuka 4
1P IIporpaMMHO-aJITOPUTMHUYECKOE OCBOECHUE MaTepHrala 4
2.1
CamocrosiTejibHas padoTa 8
CP2.1 | [IpopaboTka yueOHOTO MaTepraia JEeKIHi 2
CP2.2 | TloaroroBka K 1abopaToOpHBIM paboTam 2
CP2.3 | [loaroroBka K pyoeKkHOMY KOHTPOJIIO 2
CP2.4 | JIpyrue BBl CaMOCTOSITEIHHOM pabOThHI 2
«OO0yueHue ¢ MOAKPEIIEHUEM»
3 Jlekuumn 4
3.1- ITonsTus arenra, cpelibl, COCTOSIHUSA, NEUCTBUNA U Harpaabl. OyHKINs
3.2 neHHoctu coctosiHus (Valuefunction) u QyHKIUMS KadecTBa AEWCTBUA
(Qfuntion).
OntuMm3anus CTpaTeruy C MOMOIIBI0 MaKCUMH3AIUKA (YHKIIUA 1EHHO- 4
CTH U KauecTBa. Q-o0yueHue.
I'nmy6okoe obyuenue ¢ moakperiearneM. Deep Q-Networks, Actor-critic.
Jns yposnst sxenieptabiii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTtopHbie padoThI 4
JIP3.1 | Ilpumenenue Q-Networks mist penieHus mpoCThIX OKPYKEHUH. 4
IIpakTuka 4
P IIporpaMMHO-AJITOPUTMHYECKOE OCBOEHUE MaTEpHaIa 4
3.1
CamocrositenpHas padoTta 6
CP3.1 | [IpopaboTka yueOHOTO MaTepHraia JESKIHi 2
CP3.2 | [loaroroBka K 1ab0paTopHBIM paboTaM 2
CP3.3 | [loaroroBka K pyO€KHOMY KOHTPOJIIO 1
CP3.4 | Jlpyrue Buabl CaMOCTOSITEIHHOM pabOTHI 1

5. Oopa3zoBaTejibHbIe TEXHOJIOTHH
B npouecce npenonaBanust Moaysst UCHONB3YIOTCS CIEIYIOIIUE METOIbI, CPEACTBA U 00-
HOBJISIEMOE MPU HEOOXOJMMOCTH IIpOrpaMMHOe obecriedeHre NH(HOPMALIMOHHBIX TEXHOJIOTHH:



— e-mail npenonaBarens;

—  DJICKTPOHHBIC y4EOHO-METOJMYECKUE MAaTepHaNbl s 00CCIeUeHHs CaMOCTOSATEIILHOW pa-
OOTBI CTY/ICHTOB;

—  CIIUCOK CaiTOB B ceTH «MHTEepHET» [UIs MOMCKA HAyYHO-TEXHUYECKON MH(POPMAILIUK 110 pa3-
Je7aM JUCIHUILTHHBL;

—  TaKeThbl IPUKJIAJHBIX IPOrpaMm, Harpumep, pytorch.

6. YueOHO-MeTOAMUYeCKOE oODecreyeHHe CaAMOCTOATEJbHOW padoThl cTyaeHTOB. Olre-
HOYHbIE CPeICTBA Il TEeKYUIero KOHTPOJIA YCIeBAeMOCTH, IPOMEKYTOUYHOI aTTecTaluu
10 UTOraM OCBOEHHS JUCIUILINHLL.

s obecriedeHnst CaMOCTOSITEITLHOM paboThl CTYACHTOB 110 Moy o c(hOpMHUPOBAH METOTNICCKHIA
KOMILJIEKC, BKITFOYAFOIIHIA

B ce0s creayronire yaeOHO-MeTOINYECKUEe MaTePHAIIbI:

1. IIporpamma kypca.

2. YueOHUKHU U yueOHbIe Tocoousl.

3. Cnmcok azipecoB caiiToB B MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «VHTepHeT» (nanee
— ceThb «HTEpHETY), collepKallluX aKTyalbHYI0 HH(popMalLuio o 6aokam Momyns.
Bubnuorpadudeckre cchlIkM Ha ydeOHbIE U31aHUs, BXOSIINE B METOAMYECKII KOMIUIEKC, TPUBE-
JICHBI B TIEPEeYHE OCHOBHOM U JIOTIOJIHUTEIHHOH yueOHOH TuTepaTypsl, HEOOXOAMMOM /Uil OCBOCHUS
Monyns (pazmen 7).

K nononHuTENbHBIM MaTepHazaM TaK)ke OTHOCUTCS NepedeHb pecypcoB ceTu «HTepHeT», peKo-
MEH/TyeMBIX JIJIsl CAMOCTOSATENIbHOU paboThI pu ocBoeHNH Moyt (pasnen 7). CTyAeHTsI MOoIydaroT
JOCTYH K YKa3aHHBIM MaTepuaaM Ha IepBOM 3aHATHH 110 Moayiito.

7. YueOHO-MeTOAHYECKOEe U MAaTePHAIbHO-TEXHHYECKOEe oOecnevyeHHe TUCHMILIU-
HbI(MOZYJI51)

7.1. YueOHasi iuteparypa:

OcHoBHasi 1uTEpaTypa M0 MOAYJ1I0

1 MammunaHoe oOyyenue. Hayka u MCKyCCTBO OCTPOEHHS JITOPUTMOB, KOTOpPBIE U3BJIEKa-
10T 3HaHuA u3 naHHbixX. [lerep ®@nax. JIMK IIpecc. 2015.

2. TI'my6okoe obyuenue. [lorpyxenue B Mup HeliponHbix cetelt Hukonenko Cepreit Urope-
Buy, Kanypun A. A. | Hukonenko Cepreit Uropesuu, Kagypun A. A.

3. O6yuenue ¢ noakperuienreM / Carron Puuapn C, bapro Duapro I'., JIMK IIpecc, 2020.

JlonoJiHuTeIbHbIE Y4eOHbIe MaTepPHAJIbI
1. OcHOBBI UCKYCCTBEHHOT0 HHTEIJIEKTA : yueOHoe nocobue / E.B.bopoBckas, H. A. JlaBbiaoBa.
4-e u3z.,nnekTpoH. — M.: JIaboparopus 3Hanuit, 2020. 130 c.
2. HckyccTBeHHBIN HHTEIUIEKT ¢ mpuMepamu Ha Python. [ixxomml Ipatuk. Bumbsive. 2019.
3. TlpukmagHoe MammHHOE 00y4yeHue ¢ nmomornsto Scikit-Learn, Keras u TensorFlow: konmen-
[IUM, HHCTPYMEHTHI M TEXHUKHU JIJISl CO3JaHUS MHTEIUICKTYaIbHBIX CHCTEM , 2-€ W3JaHHe.
XKeponOpenben. nanexktuka-Bunssame. 2020.
Xenpuk bpunk, /[xo3ed Pruuapae, Mapk @esepond «MammaHOe 00ydenuey, [Turep 2017.
Kak yunrcs mammna: PeBomronust B 00acTé HEHPOHHBIX ceTeil U riyOookoro o0ydeHus. SH
Jlexyn. Anpimaa PRO. 2021.
6. I'poxaem rmy6okoe obyuenue. Dunpro Tpack. [Turep. 2019.
7. OOyuenue ¢ momakperieareM Ha PyTorch. Coopuuk penentoB. HOcu Jlo. JIMK Ilpecc.
2020.
8. https://spinningup.openai.com/en/latest/
7.2. UHTEpHET-pecypchl

o s

Ha3Banmue pecypca Ccbuika/noctyn

DrekTpoHHas Oubmnoreka onnaiin «ExnHoe okHO K 00- http://window.edu.ru



https://spinningup.openai.com/en/latest/
http://window.edu.ru/

pa3oBaTeIbHBIM PECYpPCamM»

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

denepanbHblil 00pa30oBaTENbHBIN MOPTAT: yupexaenus, | http://www.edu.ru

nporpammel, ctangaptel, BY3s1, Tectel EI'D, THA

denepanbHbIii EHTP HHOOPMAITHOHHO- http://fcior.edu.ru

obpazoBarenbHbIX pecypcoB (PLIMOP)

Pycckas BupTyanbHast OMOIHOTEKA http://rvb.ru

KabuHeT pycckoro si3blKa U JIMTEPaTypbl http://ruslit.ioso.ru

HarpoHansHbIi KOPIYC PyCCKOTO SI3bIKa http://ruscorpora.ru

Hayunas snektponnas 6ubanoreka «e-Library» http://elibrary.ru/defaultx.asp

DnekTpoHHO-0nOIHoTeuHas cuctema [PRbooks http://www.iprbookshop.ru

DneKTpoHHO-0nbImoTeyHas cucrema Muarl'y https://lib.ingqu.ru/

HudopMarmoHHo-mpaBoBas cucreMa «lapaHr» CereBast Bepcusi, JOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHBHOM
cetu Uurl'y

7.3. IlporpammHoe oGecnieyeHue:

YHHUBepcUTeT 00ecredeH CIeAYOIUM KOMILIEKTOM JIMLEH3UOHHOTO TPOrPaMMHOTO
obecreyeHus.

1. JluneH3unoHHoe nporpaMmHoe o0ecnieueHue, ucrnoiabzyemoe 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.Microsoft Office 2007, 2010, 2016
1.4. ITporpammusiit kommneke MMUC “Buzyanbnas Ctyaust TectupoBanus™
1.5. Ilporpammusiit komminekc MMUC "TTJTAHBI"

1.6. ITporpammusrii komrmeke MMUC "DJIEKTPOHHBIE BEJJOMOCTH"
1.7. TIporpammHEIii kommieke MMUC "BEJIOMOCTH OHJIAMH"
1.8. ITporpammusrii kommnekc MMUC «PITJ] OHJIAMH»
1.9. YuuBepcanbHblil cratuctuueckuit maker STADIA
1.10. AntuBupycHoe I10O Kasperskyendpointsecurity
1.11. CopaBouHo-nipaBoBas cuctema “T'apant”
2. INTERNET-uenTp cBoOOIHOTO JOCTYMA PH YUTAILHOM 3aj1e OUOINOTEKH.

7.4. MartepuanbHO-TeXHHYeCKoe o0ecrieyeHue
Onucanne MaTepruaILHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI ISl M3yYEeHHUS MOLYJIsI

[Tepeuenp MaTepraIbHO-TEXHHUECKOTO oOectieueHus Moys

Ne n/m | Bup 3anstuit Bun u HaumeHoBaHKE 000PYAOBaHUS

1 |JlexuuoHHsbIE Aynutopuu ¢ MyJbTUMEIUUHBIMU CPEACTBAMHU, CPEICTBAMU 3BYKO-
3aHATHA BOCIIPOM3BECHUS U UMEIOIINE BEIXOA B ceTh «HTepHEeT». [Tomere-
HUS JUTS TPOBEICHUS ayAUTOPHBIX 3aHATUH, 000py10BaHHBIE yUeOHOM

2 |Jlaboparop- KomnbroTepHbIil KJ1Iacc ¢ KOMIIJIEKCOM TPOrPaMMHBIX CPEJICTB, TTO3BO-
HbIE pabOTHI JSFOIUX KKIOMY CTYJCHTY pa3paldaThIBaTh MPOrpaMMHBIE pean3a-
[[UU MPAKTUYECKUX 33/1a4 B XO/I€ BBITIOJHEHUS JIaOOPaTOPHBIX padboT



http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
https://lib.inggu.ru/

CaMOCTOSTENE-
Hasi paboTa

buGnuoreka, umerorniasi pabodrie Mecrta Ajsl CTYIAEHTOB. AyTUTOpUH,
OCHAIIIEHHbIE KOMITBIOTEPAMHU C JIOCTYIOM K ceTu «HTepHeT»

[IpakTuka

KoMIbIoTepHBI KIacc ¢ KOMIUIEKCOM IIPOIPaMMHBIX CPEICTB, M03BO-
JSIOIIMX KaKIOMY CTYJEHTY pa3padaTbIBaTh IPOrpaMMHBIE peayin3a-
LIUM [TPAKTUYECKHX 33134 B XO/I€ BBIIIOJIHEHUS JIAOOPaTOPHBIX padoT
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ONMCAHUE IMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHMUSI
KOMIIETEHIIUM HA PA3JIMUHBIX DTAITIAX UX ®OPMUPOBAHMUSI,
OINUCAHHME HIKAJI OHEHUBAHUA

®onn oneHouHbBIX cpeacTB (POC) nmpeaycMaTpuBaeT cleayrolee:

— OIHCaHue KOMIUICKCA MoKa3aTeeil — TECKPUITOPOB OCBOCHUS KOMITETEHITHI B BUJIC Pe-
3yJlbTaTOB O0yUYEHUS, KOTOPbIE CTYACHT MOXKET IPOJAEMOHCTPUPOBATD

— (tabnuua 1). [ns KOHTPOIS JOCTUKEHUS KAXKAO0T0 U3 HUX MPETyCMOTPEHBI OLEHOYHbIE
CpeICTBa B BUJIC BOIIPOCOB, 3a/IaHUM U T.1I.;

— o00o03HauYCHHUE KpUTEepHeB — IPABIII IPUHATHS PEILICHUS MO OI[CHKE JOCTUTHYTHIX PE3yJbTa-
TOB 00y4YeHUs! U CPOPMUPOBAHHOCTH KOMIIETEHIIUH.

Hanpumep, B kauecTBe NIKabl olleHUBaHus puHUMaeTcs 100-0anpHasi cucteMa C BBIJCIICHUEM

(rpamarueii) OlEHOK:

Peiituar | Onenka Ha 3a4dere
85-100
71-84 3aueTr
60-70
0-59 Hesauer

TUMOBBIE KOHTPOJILHBIE 3AJAHUSI UJI UHBIE MATEPHAJIDI,
HEOBXOJNMBIE J1J151 OEHKW 3HAHW, YMEHW 1 (MJTA) OTIBITA
JNESTEJIBLHOCTH, XAPAKTEPU3YIOIIUE DTAIBI ®OPMUPOBAHUS
KOMIETEHILUI B TPOLIECCE OCBOEHHUSI OBPA3OBATEJILHOI
MPOTPAMMBI

BbimyckHMK, OCBOMBIIMIA 00pa3oBaTelbHYIO MpOrpaMMy, JIOJDKEH 00J1a1aTh
npodeccnoHaTbHBIMU KOMITETEHIIUSMU 110 TEMaTHYECKUM MOJIYJISIM ITPOrPaMMBbI:

Kon HaumenoBanue PesynbTaThl 00y4eHus
TEMaTUIECKOTO
MOJTyJIs
Beenenue B uckyc- 3HaHuA:
CTBEHHBIN MHTEJUIEKT |— TEOPETHYECKHUE OCHOBBI AaHAIN3A TAHHBIX W MAITMHHOTO
Y OCHOBHBIE METObI 00y4eHHUS;
MAIIMHHOIO 00y4eHHs. |~  crienuduka paboThI AITOPUTMOB MAIIMHHOTO 00YYEHHMS.
i paboTHI ¢ Tad- YMeHus:
JIMYHBIMHA TaHHBIMA - TpUMEHEHHE METOJ0B MAIIMHHOTO O0YYEHHUsI, TOATOTOBKA

JAHHBIX U UHTEPIIPETALMS PE3YIbTaTOB.

HaBbIkHU (ONIBIT AeSITEJILHOCTH):

- HMHTEpecyeTcs HOBBIMU TPEHIaMH B CBOEH mpodeccuo-
HaJIbHOM OTpaciM, paCCMaTPUBAET UX C TOUKHU 3PEHUS
MIPUMEHEHUS B CBOEH I€ATENBbHOCTH;

- OLICHMBAET NPUMEHUMOCTh AJITOPUTMOB, BO3MOKHBIEPHC-
KH ¥ TIOCIIEACTBUS OIIMOOK, HAXOAHUT ONTUMAIIbHBIEPEIIIe-
HUS 17151 pabovnx 3a1a4




Cucrembl MITyOOKOT0 3HaHun:

o0y4YeHHS - NPUHLUMIBI 00YYEHUS U IPUMEHEHUS] HEHPOHHBIX CETEH.

- apXHUTEKTYphI ITYOOKHX HEMPOHHBIX CETel, MPUMEHSIEMBIX
B PEILLIEHUU NPAKTUUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUN U TEKCTOB;

Ymenus:

- HacTpoiika HEOOXOJUMOTO OKpPYKEHUs I paboThl C
HEUPOHHBIMH CETSIMH.

- TIpUMEHEHHUE U J000ydeHHUenpea00yIeHHBIX
HEHPOHHBIX CeTel U3 NOCTYIHBIX ONOINOTEK

Hapbiku (ONBIT AeSITEJIbHOCTH):

- BIAJCET HABBIKOM IPOBEICHHUS ITI0JHOIO LKA
BBIYMCIIMTENIBHOIO SKCIIEPUMEHTA, OTPAXKEHHSI XO/1a BbI-
MIOJIHEHUS IPOEKTA U MOIY4YECHUS PE3YJIbTaTOB B OTYETAX
U JOKYMEHTALUU;

- BJIQJICET HABBIKOM HCIOJIb30BAHUS CYIIECTBYIOIIUX MIPO-
IrpaMMHBIX OMOTHOTEK U MOJIeJe, CO3AaHUsI IPOTPAMM-
HBIX peaju3aluil IITy00KuX HEHPOHHBIX CeTel

OO0yuenue ¢ 3HaHus:

HOJIKpEIICHUEM - TEOpPETUYECKHE OCHOBBI M aJITOPUTMBI OOYUEHUS C MOJ1-
KpEIUJICHUEM;

- IpUMeHeHHe 00y4eHMs ¢ MOAKPEIUIEHUEM Ul IpaKTHye-
CKHUX 3ajau.

Ymenus:

- BBIOOp M peanusaiysi aropuTMOB 00y4eHUs ¢ MOJKpen-
JICHUEM C YYeTOM crelu(UKU 3a1a49u

- ajanTanus ¥ HacTpOMKa alropuTMOB OOyUYEHHS C MOA-
KpEIUIEHUEM T0J] OIPEEIIEHHYIO Cpeny.

HaBbIkHu (ONBIT AeSITEJILHOCTH):

- HMHTepecyeTcsl HOBBIMU TPEHJaMH B cBOeH mpodeccruo-
HaJIbHOU OTpacili, pacCMaTPUBAET UX C TOUKU 3PEHHUS
MIPUMEHEHUS B CBOEH JEATEIbHOCTH;

- BJIAJICET HABBIKOM MCIIOJIb30BaHUS CYIIECTBYIOLIUX MIPO-
IrpaMMHBIX OMOTHOTEK U MOJIeeH, CO3AaHUsI TPOTPAMM-
HBIX pealln3aliii Ha OCHOBE AJITOPUTMOB 00YUEHUS C
MOJIKPETIJICHUEM

CpenctBa 15t OIICHKH Pa3TUYHBIX YPOBHEW (POPMUPOBAHUS KOMIIETCHIIUN 110 KATETOPUsIM
(BHATB», «YMEThY», «BIAJCTh» OOECICUMBAIOT PEATH3AIMI0 OCHOBHBIX MPUHIIUIIOB KOHTPOJIS,
TaKuX KaKk OOBEKTUBHOCTh W HE3aBUCHUMOCTb, MPAKTHKO-OPUEHTUPOBAHHOCTH, MEXKIUCITUTLIH-
HapHOCTb.

C y4eTom 3TOTO KOHTPOJIBHBIE BONPOCH (3a1anus, 3a1a4n), Bxoasmue B POC, mis pas-
JINYHBIX KATETOPUU U YPOBHENW OCBOCHUS KOMIIETEHLIMI MOTYT UMETh CIEAYIOLIUNA BU/L.

3HATH
IIpumepsr:

Tumel 33729 MAIIMHHOTO OOYYEHUS U KJIACCHI allTOPUTMOB, K HUM TMPHUMEHSEMBIC.

2. OcHOBHBIE HaNpaBJICHUS PA3BUTHS UCCIIEOBAHHUM B 00JIACTH CUCTEM UCKYCCTBEHHOTO

WHTEJUICKTA.

3. Teopernyeckre OCHOBBI AITOPUTMOB MAIITUHHOTO O0yUYEHUSI.



YMETD IIpumepsnr:
IToaroToBUTH NaHHBIE K MCIIOJIB30BAaHUIO aJITOPUTMA MAIIUHHOTO O0Y4YEHHS.
OrneHnBaTh KA4€CTBO PELICHUH CUCTEM MAIIMHHOTO OOYyUEHHS.
3. AmanTHpoBaTh aJTOPUTMbI MAIIMHHOIO O0OYYEHUS K PELICHUIO IPAKTUYECKUX 3ajiau.

N

BJIAJETD IIpume-
phbI:
1 Merononorus pa3pabOTKu pelIeHUH MAITUHHOTO 00y4eHUsI.
2. Ilpumepbl NIpakTUUECKOTO NPUMEHEHUS aPXUTEKTYP UCKYCCTBEHHOTO MHTEIIIEKTA.

3. Metoabl OHJIalH TECTHPOBAHUS PEIICHUI MAIIMHHOTO O0YUCHHS.

METOAUYECKHE MATEPUAJIbL, ONPEAEJISIOIIUE NPOLELY PbI
OLNEHUBAHMS 3HAHUHW, YMEHUU U (WJIH) ONIBITA JESTEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbBI ®OPMHUPOBAHUSA KOMIIETEHIIUA

[Tpumepsl (MakeThl) METOAMYECKUX MAaTEPHANIOB, OMPEACISIONUX MPOLEAYPHI OLICHH-
BaHUs 3HAHUN, YMEHUH U (WIH) ONbITA 1E€ATEIbHOCTH

HaumenoBanue Kparkas xapakTepuCcTHKA OLEHOY- IIpeacrasiienue
OLICHOYHOI0 HOI'0 CPeICTBa OLICHOYHOI0 CPeACTBA
cpeacrsa B GoHe
Texymui KOHTPOJIb CpencTBo NpoOBEPKU OCBOEHMSI KommuiexTs! Onneros
yCIIEBAEMOCTH YPOBHEH «3HATh», KYMETh)» KOMIIE- (3aanmii)

KommuiekT OuseroB (mpuMepHbIi)

buner 1.

11 BaitecoBckuii kinaccugukarop. Orenka npusHakos (Gaussian, Bernoulli, Multino-
mial). EM anroputm.

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

buner 2.
2.1 Aucam6mu. Soft and Hard Voting. Bagging. Crny4aiinsrii jiec.
2.2 Merpuueckuii knaccuduraropsl. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccus. LASSO, LARS. CART.

3.2 lepeBss pemenuil. UnpopmannoHHbli BeMrpbIi. Omubdka kinaccudukanuu, sH-
Tponus, Kpurepuii Jxunu. [IpyHuHr.

buner 4.

41 TnoGanpubii mouck. ConywaitHenid mouck. Gridsearch. Cryuaitnoe Omyxnanue.
baiiecoBckas onTUMHU3aLUs.

4.2 Jluneiinas perpeccus. [lonmnnomuansHas perpeccus. I peOHeBast perpeccusi.

buier 5.
5.1 AdaBoost. I'pagneHTHBIH OYCTHHT PEHIAIONINX JIEPEBHEB.
5.2 Knacrepusanus. AgglomerativeClustering. Merpuku KiacTepu3alium.

buner 6.
6.1. Ouenka knaccudukarun. Ipdexrusaocts o I[Tapero. Precision-Recall u ROC kpu-
Bbie. AUC.



6.2 Heiiponnsie cetu. [lepuentpon Po3en6narra. O6paTHoe pacnpocTpaHeHHE TpaIieHTa.
dynkiyn aktuBanun. Softmax.

buner 7.

7.1 Jlokanpubiii mouck. HillClimb u ero pasnoBumnoctu. Omxwur. ['eHeTHyeckuit
QJITOPUTM.

7.2 MeToJ1 OOpHBIX BEKTOPOB. S pa.

Ilepeuyens J1abopaTOpHBIX padoT (IPUMepPHBbI)

O0mume pexoMeHIaLMH K J1a00pPaTOPHBIM padoTaM: Ul pa3HbIX YPOBHEH MOATOTOBKU
CTY/IEHTOB MOKHO MCIIOJIb30BaTh Pa3HyI0 MNIyOUHY peanau3aluu pemeHus. Tak, 11 CTyIeHTOB
HETEXHUYECKUX CIIEHUATbHOCTEN 3aJaHNE MOKET 3aKJIF0YaThCsl B IPUMEHEHUU T'OTOBBIX METO-
JI0B U3 OMOJIMOTEK MM 3allOJTHEHUEM MPOIYCKOB B IpOrpaMMax, e 0oJibiias 4acTh HOArOTOB-
JeHa npenozaasareneM. s CTyIeHTOB TEXHUYECKUX CIELUAIbHOCTEN 3a1aHne OyIeT 3aKIIo-
4aThCs B peasln3alluy aJIrOpUTMOB 0€3 UCIOJIb30BaHUs TOTOBBIX PELICHUH.

JIP1.1 Mertoasl pabotel ¢ Tabiuuamu B Python. Arperanus v BU3yanu3aiusi JaHHBIX.
[IpoBenenune nepBUYHOrO aHaIM3a JAHHBIX.

Llenu: u3ydenue MeTo0B paboThl ¢ JaHHBIMU B PYthOn u mpoBeneHue mepBHYHOIO aHa-
JIM3a JaHHBIX.

3amanue: 3arpy3ute naracet B pandasmaradpeiiM. BriBeanTe OCHOBHBIE MapaMeTphl Ja-
tacera. OnpenenuTe, CKOJBKO B 1aTaceTe CIydaeB OTCYTCTBUA Mpu3HakoB. Onpeaenure, CKOJb-
KO IIPU3HAKOB SIBISIOTCSA KAaTErOpUalibHbIMU. Bu3yanusupyiTe pacupeneiieHue MPU3HAKOB I10
Ki1accaM. BuzyanusupyiTe 3aBUCUMOCTb MEXY MPU3HAKAMH.

JIP1.2 Wcnonb3oBanue u cpaBHeHUE anroputMoB kinaccupukarmu: KNN, perarorue je-
PEBbs U UX aHCAMOJIH, JIOTUCTUYECKAasl perpeccusl.

[enu: npuMeHeHNe U OLIEHKa aJrOPUTMOB KJIaCCU(PHUKAIUU.

3amanue:

Pa3znenute naracer Ha oOyyaromuii ¥ BaJdUJIalMOHHBINA C COXpaHEHHEM MPOMOPIMMA Kiac-
coB. Knaccuduuupyiite Touku u3 garacera ¢ nomoinsio anroputmMoB KNN, norucruueckoit pe-
rpeccun, CART, ciyuaitnoro neca, CatBoost. [logbepure mydinme mapameTpbsl alIrOPHUTMOB
CIIOMOIIbIO BaIMJAIIMOHHOM BbIOOpKU. CpaBHHUTE BpeMs paObOThl aJITOPUTMOB U 3aBUCUMOCTH OT
npe100paboTKU JaHHbIX.

JIP1.3 Wcnonp30BaHue M OLIEHKa aJrOPUTMOB perpeccuu. Ilogbop ontumanbHbIX mapa-
METPOB PETPECCUH.

[emu: u3ydyeHue anropuTMOB PETPECCHH.

3amanue:

[IpumenuTe MeTOT IMHEHHON perpeccuu s perieHus 3a1a4u Ha gartacere. Jo0aBbTe B
JaTaceT MOJUHOMUANIbHBIE IPU3HAKU. J{00aBsiiTe MpU3HAKU MTOKA HE YBUIUTE IepeoOyueHue
Ha BaanmonHoMaaTacere. [Ipumennre rpedHeByro perpeccuto u LASSO, uro0b1 n30aBUTHCS
OT IIepeo0yUeHusI.

JIP1.4 OnTMH3alMOHHBIE 3aaud U UX pemeHus. [lonbop rumnepnapameTpoB alropuTma ¢
MTOMOIIIEI0 METOJIOB ONITUMH3AIHH

Lenu: n3yyeHne airOPUTMOB PEIICHHUS] ONTUMU3ALMOHHBIX 3a/1a4.

3ananue:

1 Ontumusupyiite IIMHY MapIIpyTa B 3a[jaue€ KOMUBOSIKEpa C TIOMOIIBIO allTOPUTMOB

hillclimb, omkura u reneTrueckoro anropur™a. BeiBeauTe MOMYUIHUBIIHICS YTh M €r0

JUTUHY.

2. OnTUMU3UpPYHTE TUTIEPTIApaMETPhl aIrOpUTMa MAITMHHOTO 00y4YeHUs: (Ha BHIOOD) C MO-

MOUIBIO CIY4aiiHOTO TOHMCKa, MOMCcKa Mo pemierke, anroputma hillclimb, renernyeckoro anro-
puT™Ma.



JIP2.1 Knaccudukanus n300pakeHuii 1 TpaHchepHoe o0ydeHue.

[enn: u3ydeHne METOI0B TITyOOKOTO 00yUeHUS 7St pabOTHI C U300pAKESHUSIMHU.

3anganue:

3arpy3uTe gaTtaceT W CO3JaiTe MTEepaTrop I MOJENIU TIyOOKOro oOydeHus. 3arpys3ure
npenoOydyennyro Ha ImageNetcseprounyro cets (AlexNet, VGG man ResNet) u mobassTe K
backbonenonHocBs3HbIi cioii st 00ydeHus. OOy4nTe HEWPOHHYIO CETh Ha, BU3yalU3UPOBAB
rpaduK (QYHKIMU MOTEPh HAa OOydYaloOUIed W BaJMJAIMOHHOW BBIOOpKE. Peanmsyiite mMomysb
MPUMEHEHHUS] HEHPOHHOM CETH K JaHHBIM, IPOBEPHTE KAUECTBO 0OYUEHHsI HAa TECTOBOW BBIOOPKE.

JIP2.2 Pabora ¢ TeKCcTaMu U UX BEKTOPHBIMU MPEACTABICHUSIMHU.
[enu: nuzydyenue Mojenell BEKTOPHOTO MPEICTaBICHUS! TEKCTOB.
3anaHue:
CkauaiiTe npeioOydeHHbIe BeKTOpa AJis cioBaps. C mOMOIIbIO F000ro KiaccuukaTopa
marmmaHOoro ooyuenust (KNN, SVM, CatBoost) kinaccuduuupyiite TEKCThI U3 1aTaceTa Imo CyMme
BeKTOPOB cioB. Knaccudunupyiite Tekctsl ¢ momoiursio LSTM certu.

JIP3. 1 Ilpumenenue Q-Networks mis pemeHuns mpocThiX OKPYKEHHI.

[enm: n3ydeHne npuMeHeH s 00yICHHUS C MTOIKPEIUICHUEM [T PEIICHUH 3a/1a9 KOHTPOJISL.
3ananue:

OOyuuTe MPOCTYIO MOTHOCBA3HYI0Q-ceTh st pereHust okpykenus LunarLander.

[Ipouenyps! onieHUBaHUS 3HAHUM, YMEHUH, (OPMBI U OpraHU3aLUs TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallui 00yJaromuxcs

Tekymuil KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUYHAsL aTTECTAlls CTYIAEHTOB BEIETCS B
COOTBETCTBUH C [I0s10KEHMEM O TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IIPOMEKYTOYHOM aTrTecTa-
1My 00pa3oBaTeIbHON OpraHu3aluu

Texkymuii KOHTPOJIb yCIIEBAEMOCTH

Monynb nenutcs Ha 1Ba 6o0ka. Kaxapiil 670K BKIIIOYaeT B ce0sl M3yuyeHUe 3aKOHYEHHOTO
paznena, yactu Mogys.

Texymuii KOHTPOJIb IO MOy IO OCYIIECTBIISIETCS IO KAJICHIAPHOMY yueOHOMY TrpaduKy.
Cpoku koHTposibHBIX MeponpusaTiii (KM) un cpoku noaseneHust UToros no Mogymo oroOpaxa-
10TCA B pabouyux yuyeOHbIX IIaHax Ha cemecTp. CTYJEHT JOJKEH BBINOJIHUTH BCE KOHTPOJIbHBIE
MEPOIPUATHS, IPELYCMOTPEHHbIE MOAYyleEM K yKa3aHHOMY CpPOKY, IOCJIE€ Y€ro MpenoaBaTeb
MPOCTaBJISIET OaJJIbHBIE OLIEHKH, HaOpaHHBIE CTYJEHTOM IO pe3yjbTaTaM TEKYIIEro KOHTPOJIS
ycreBaeMocTu 1o Mozayio.

KoHTposbHOE MepOnpUsATHE CUNUTAETCS BBIOJIHEHHBIM, €CJIM 33 HETO CTYACHT IOJIYYHII
OLICHKY B Oajuiax He HW)X€ MHHHMAILHOW OIEHKH, YCTAaHOBJICHHON MPOrpaMMOM MOIYIs IO
JAHHOMY MEPOIPUATHIO.

CryneHThl, HE CAABIINE KOHTPOJIBHOE MEPONPUATUE B YCTAHOBJIEHHBIN CpPOK, MPOIOJI-
XKaroT paboTaTh HAJl HUIM B COOTBETCTBUE C MOPSIKOM, MPUHATHIM 00pa30BaTeIbHON OpraHusa-
UEH.

IIpomeskyTouyHasi aTrecTanus

DopMOii MPOMEKYTOUHON aTTeCTALMU IO MOIYIIIO SBIIAETCS 3a4eT.

OuenuBanne Mojyinst BeneTcsi B COOTBETCTBUU C llonokeHHMEM O TEKyleM KOHTpPOJIe
YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAllUU CTYACHTOB 00pa30BaTEIIbHON OpraHN3aIUH.

Hanpumep, MeTOAUKA OLEHKHU N0 PEHTHHTY

CTyneHT, BBIIOJHUBIIUN BCE MPEAYCMOTPEHHBIC YUSOHBIM TUTAHOM 3aJaHMs U CIAABIIHIA
BCE KOHTPOJIbHBIE MEPONPHATHS, NOJy4aeT UTOTOBYIO OLIEHKY IT0 Monyinto 3a ceMecTp B COOT-
BETCTBHUHM CO CJICYIOLIEH IIKAJIOM:



PeiiTunr Onenka Ha 3a4eTe
85-100
71-84 3aueT
60-70
0-59 Hesauger

Pelitunr crynenta no Moyiio 3a ceMecTp onpesensercs Kak cymMma 0ajuioB, HOTy4YEeHHBIX UM
3a Bce 0110k Momyis, 1 0aisioB 3a IPOMEKYTOUHYIO aTTecTaluio. MakcCuMaabHOE KOJTUYECTBO
O6ayoB 3a Moaysb B ceMecTpe ycTaHaBIMBaeTcsl paBHbIM 100



