MHMHHUCTEPCTBO HAYKH M BBICIIET'O OFPA3OBAHUSA
POCCHUVICKOM ®EJEPALIMA
®EJEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJ’KETHOE OBPA30OBATEJIbHOE
YYPEXJIEHWE BBICHIEI'O OBPA3OBAHUSA
«MHT'YIICKUM T'OCYJJAPCTBEHHBIA YHUBEPCHUTET»

HNHCTUTYT HHOCTPAHHBIX A3bIKOB U PETUOHOBEJEHUSA

COI'TACOBAHO: YTBEPXKIAIO:
PykoBoauTens 00pa3oBaTebHON TPOTPaMMBI W.o.aupexTopa HHCTUTYTa HHOCTPAHHBIX
SI3BIKOB M PETHOHOBEICHHS
/3.M. Kenurosa / 3.1. EBnoesa
oT «21» anpens 2025r. oT «21» ampens 2025r.

PABOYASA ITPOT'PAMMA JUCHUIVIMHBI (MOAYJISA)
51.0.03.02 CUCTEMbI HCKYCCTBEHHOI'O UHTEJIVIEKTA

Hamnpapnenne noarotoBku (0axkaisaBpuar)
45.03.01 dusosorusa

HamnpapierHocTs (pod itk TOATOTOBKH)
«3apyoOexxnasi pusionorusi. @PpaHuy3cKui sI3bIK U JJUTEPATYPa»

KBanmudukanuys BeITyCKHUKA
bakanasp

dopma oOydeHus
Ounas

Marac, 2025



1. [lesu ocBOEHUS AUCIUILIHHBI

Heabro mydenns aucuuruimabl 51.0.03.02 «CucTeMbl UCKYCCTBEHHOTO WHTEIICKTA» SIB-
nsieTcsi JOPMUPOBAHNE KOMIIETCHIIMU B O0JIACTH MPUMEHEHUSI MHTEIUICKTYIbHBIX WH(POpPMAIIU-
OHHBIX CUCTEM JIJIsl pelIeHHsI MTPO(eCcCHOHATBHBIX 33/1ad.

3agauM JMCUMILTHHBI:

— 03HAKOMUTH C COBPEMEHHBIMU O0JIACTSIMH UCCIICIOBAHHMSI 10 UCKYCCTBEHHOMY MHTEIIICK-

Ty U c(hepaMu PUIIOKCHHSI SKCTIEPTHBIX CHCTEM;

— IMO3HAKOMUThH C KOHICHIIUSAMH, COCTABJISIFOIIMMHA OCHOBY COBPEMEHHBIX CHCTEM HCKYC-

CTBEHHOTO MHTEJICKTA;

— U3JIOKUTh TEXHUYECKHE IMOCTAHOBKH OCHOBHBIX 3aJla4, PEIIaeMbIX CHCTEMaMH HCKYC-

CTBEHHOTO MHTEJICKTA;

— MO3HAKOMHUTH C OCOOCHHOCTSIMHU MPAKTUYECKOTO UCTIOIH30BAHUS WHTEIICKTYAIBHBIX HH-

(hopMaIMOHHBIX CUCTEM B 00J1aCTH MH(DOPMAITMOHHOM 0€301MaCHOCTH.

2. Mecto nucuuminnbl B cTpykrype OITOII 6akanaBpuara
ukn, k kotopoMmy oTHocuTcs juctuiuimaa: b1.0.03.02. «CucTemMbl UCKYCCTBEHHOTO WH-
TEJUICKTa»

3. Pe3yabTaThl OCBOEHUSI THCHUILINHBI (MOAYyas1) «CHCTeMbl MCKYCCTBEHHOIO MHTEJI-

JEKTa»

[Ipomecc w3yueHUs DUCIUILIMHBI HampaBiieH Ha (OpMHUpOBAHHE DJIEMEHTOB CIIEIYIOUTUX
komrereHiui B cootBeTcTBUU ¢ PI'OC BO no naHHOMY HalpaBJICHUIO:

Koa mpodec- HaumenoBanue Kox, HauMeHOBaHMe HHAMKATOPA A0CTHKEHH MPO(eCCHOHATBHOM
CHOHAJIBHOI npogeccuoHaNbHOI KOMIIETeHIINH
KOMIIETeHIIH I KOMIIETEeHIIMH
Cnoco0en ucnons- | IK-11.1. TTonumaer npunimner  3HATH. MeTojipl pa3paboTKi OpHu-
30BaTh 3HAHHUE OC- IIOCTPOCHHUS U OCHOBHBIE METO/1b] [[MHATBHBIX aITOPUTMOB H TIPO-
IIK-11 HOBHBIX METOIOB

HCKYCCTBEHHOTO WH-
TEJJICKTA B MOCIIC-
nyromiei npodeccu-
OHAJILHOM JIesITeIb-
HOCTHU B KQueCTBE
HAyYHBIX COTPY/IHU-
KOB, TIperojaBare-
neit 00pa3oBarelb-
HBIX OpraHu3aiui
BhICILIEr0 0Opa3oBa-
HUSl, UHKEHEPOB,
TEXHOJIOTOB.

CUCTEM MCKYCCTBEHHOTO MHTEJ-
JIeKTa ¥ MPUMEHSIET UX JJIS pe-
nIeHus 3a/1a4 npoeccuoHaIbHON
NeSITeNIbHOCTH;

TPaMMHBIX PEIIeHUH C HCIIOIb30Ba-
HHUEM COBPEMEHHBIX TEXHOIOTHIA

IIK-11.2. Hccnenyer Hampas-
JICHUS IPUMCHEHUSI CHCTEM HC-
KYCCTBEHHOT'O MHTEJIEKTAJIs
pa3IMYHBIX  TIPEIMETHBIX00JIa-
CTEl;

'YMeTb: CTaBHUTh 3a7a4d W aJalTH-
pOBaTh METOIBI M AITOPUTMBI Ma-
MIITHHOTO 00YJIeHUs

IK-11. 3.
IJIEKCBl METOJI0B U MHCTPYMEH-

Bribupaer xom-

TaJIbHBIX CPEJICTB HCKYCCTBEHHO-
T'O UHTEJUICKTA JUISl PEIICHUS
npoeCCHOHATBHBIX 3aj]ay B 3a-
BHCHMOCTHOT 0COOEHHOCTEN
npeMETHO 001acTu.

Biagers: IOCTAaHOBKOU 3a1a4 110
aTanTaIlui I COBEPIIIEHCTBOBA-
HUIO0 METO/IOB U aJITOPUTMOB JIJIS
[pEIIeHUs] KOMITJIEKCa 3aad Ipes-
METHOI 00y1acTh

Oo6menpodeccuonanbupie komnereHuuu (OIIK) u nHAMKATOPHI UX JOCTHIKEHHA




OIIK-7

Wudpopmanmon-
HO-
KOMMYHHUKAI[H-
OHHBIE TEXHO-
TIOTHH JUISL TIPO-
(hecCHOHABLHOM
NeSATeNbHOCTH

OIIK-7

Crnoco0eH NOHUMATh
[IPUHIIUIIBI COBpE-
MEHHBIX WH(pOpMAIIH-
OHHBIX TEXHOJIOTHUH U
KMCII0JIb30BaTh UX JIJIS
[peleHus 3a/1a4 mpo-
(heccoHANBHOM Jes-
TEILHOCTH

OIIK-7.1. Ilpu pemenuu 3ana4y
npodeccHnoHaNBLHOM IS TEIIEHOCTH
MCIIOJIb3YEeT COBPEMEHHbBIE HH-
(opManMOHHbIE TEXHOJIOTHH U
MOHUMAET MPUHIUIIBI KX paOOTHI

OIIK-7.2. OpueHTHpPYSCH Ha 3a7a-
4H Ipo(HeCCHOHABHON AeSATENb-
HOCTH, 000OCHOBaHHO BBIOMpAET
COBpEMEHHbIE HH(POPMALIMOHHBIC
MTCXHOJIOTUHN

OIIK-7.3. Bianeer HaBbIKaMH
MPUMCHECHHS COBPEMEHHBIX MH-
(bOopMaITMOHHBIX TEXHOJIOTHH IJIs
[pereHus 3a1a4 nmpodeccuonanb-
HOM IeITeTLHOCTH

3HATh:

- IIPOLIECCHI, METOBI TIOMCKA,
cOopa, xpaHeHus1, 00paboTKH,
MPEe0CTaBICHUS, PacIpoCcTpa-
HEHHS TH(POPMALIUU B CIIOCOOBI
OCYILIECTBIICHHSI TAKUX MTPOIIEC-
COB 1 METOI0B (MH(MOPMAIHOH-
HbIC TEXHOJIOTUN);

-JIOTHKY TIOCTPOCHUS U TIPUH-
ITUTTBI (DYHKITMOHUPOBAHUS CO-
BPEMEHHBIX SI3bIKOB IPOTPAMMH-
[pOBaHMSI U A3bIKOB pabOTHI C Oa-
3aMU JaHHBIX, cpesl pa3paboTKU
WH(OPMAITMOHHBIX CUCTEM U
TEXHOJIOTUH, TPUHIIHUITHI pa3pa-
OOTKH aJTOPUTMOB ¥ KOMITBIO-
TEPHBIX MPOTPaAMM;
-COBPEMEHHBIC S3BIKH TTPO-
FPaMMHPOBAHUS H SI3BIKH pado-
ThI ¢ 0a3aMU JAHHBIX, CPEJIBI
pa3paboTku HHGOPMAITMOHHBIX
CUCTEM U TEXHOJOTHH

Ymers:

- BBIOMPATH S3bIKK IPOTPaMMHU-
[POBaHUSA U A3BIKU PAOOTHI ¢ Oa-
3aMU JaHHBIX, CPEJIbl pa3padoT-
K1 WH()OPMALIMOHHBIX CUCTEM U

- IPUMEHSTH COBPEMEHHbIE
SI3BIKHM IIPOTPAMMHPOBAHUS [
pa3paboTKK OPUTHHATIBHBIX all-
FOPUTMOB U KOMIIBIOTEPHBIX
[POrpaMM, IPUTOIHBIX JIJIs
MPAKTUYECKOTO PUMEHEHHUS,
BecTH 0a3bl JaHHBIX U HH(OpMa-
[MOHHBIC XPAHUITUIIA, TPUME-
HSTH COBPEMEHHBIE TPOrPaMM-
HBIE Cpelibl pa3paboTku uHPOp-
MAIMOHHBIX CUCTEM M TEXHOJO-
Ui,

- YUTATh KOJIbI IPOTPAMMHBIX
MPOIYKTOB, HATMCAHHBIX Ha
OCBOEHHBIX SI3bIKaX MPOTPaAMMHU-
[POBaHMsI, U BHOCUTH TpeOyeMbIe
M3MEHEHUS,

- aHaTM3UPOBaTh Mpodeccuo-
HaTbHBIC 3371a4H, pa3padaThIBaTh
noaxonsamue UT-pemenus;

- CaMOCTOATEIHHO OCBANBATh
HOBBIC JUISI ce0s1 COBpEMEHHbBIE
SI3BIKH IIPOTPAMMHPOBAHUS U
SI3BIKM paOOTHI ¢ Oa3aMU TaHHBIX,
cpensl. pa3paboTKu HHPOpMAITH-
OHHBIX CHCTEM M TEXHOJIOTHIl.




Baaners:

-HaBBIKaMH pa3pabOTKU OPUTHU-
HAJIBHBIX aJITOPUTMOB U KOMITh-
FOTEPHBIX MPOTPAMM, IPUTOTHBIX|
ISl IPaKTUYECKOTO IIPUMEHE-
HIS;

-HaBBIKAMH OTJIA/IKA U TECTH-
[POBaHUS IPOTOTHUIIOB TPOTPaAM-
MHO-TEXHHUECKUX KOMIIEKCOB
3agad.

4. CTpyKTypa U cojep:KaHue TUCHMILIUHBI (Moayjasi)) CHCTeMbl HCKYCCTBEHHOrO MH-
TeJJIeKTa

4.1. CTpykTypa IucHUIUIMHbI (MOayJis1) CHCTeMbl MCKYCCTBEHHOI0 MHTEJJIEKTA

OO0mas TpyI0eMKOCTh JUCIUTIIMHBI COCTABIISAET 2 3aYSTHBIX SIMHMII, /2 4acoB.

Ne Buapl yueoHoii pa6oThl, BKiio4Yas ca- |  PopMbI TEKYIIEro KOH-
n/n MOCTOSITEIBHYIO PAGOTy CTYAEHTOB H | TPOJs ycleBaeMocTH (1o
TPY0EMKOCTD (B Yacax) Hedensam cemecmpa)
K C ®DopmMa NPOMeKYTOUHOI
OHTZKTHaﬂ amocmgnnb- arrecamuu (no cemecm-
pa6ora Hasi paboTta pa)
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Ilooecomoska k x3ameHy

OO0mmas TpyI0eMKOCTh, B
qacax

IIpomexyrouHas arre-

dopma

72|16 | 16 | 16 24 Sauer

3a4eT ¢ OLEHKOH

DOK3aMeH

4.2. Conepma}me AUCIHUITIMHBI (MO)IyJ'[ﬂ) CucreMbl MCKYCCTBEHHOI'0 MHTELJIEKTA

Ne i/t

HaunmeHoBaHue MOJYJIsl, COeP:KAHME

Yacwl

1

«BBeleHHEe B MCKYCCTBEHHBIH MHTE/JIEKT U OCHOBHbIE METOAbI MAIIMH-
HOT0 00y4YeHus 1Jisi padoThl ¢ TAOJMYHBIMHU JTAHHBIMH)

Jlexknuu

1.1-1.5

[OnmroHanbHO: MaTeMaTHYECKUH JIMKOE3 MO 3JIEeMEHTaM MaTeMaTHde-
CKOM CTaTUCTUKH, JIMHEHHOU anredpbl 1 MaTeMaTUUYECKOTO aHaIK3a. |
OcHOBHBIE 3a/1a4¥l CHUCTEM HCKYCCTBEHHOTO HMHTeUIekTa. Kiaccuduxa-
[IUs, KJIACTEPHU3aInsl, perpeccus. TUIbl MAIIMHHOTO OOYUEHHS: C yUUTe-
neM, 0e3 yduTens, C YaCTUYHBIM MPUBJICUCHUEM y4YUTENs, OOydeHue ¢
MTOIKPETIICHUEM.

Kiaccudukanus Ha npumepe anropurma K-ommxaiimux coceneit (KNN)
[OnmmonanbHO:BRICTPRIM  TIOMCK  ONMKaWmux —coceneit.]. MeTtpuku
OILIEHKH Kiaccu(uKanuu: mojaHota, Toudocts, FI, ROC, AUC. Banwuma-
IIMOHHAs U TecToBas BbIOOpKka. Kpocc-Bamumanus. Pabora ¢ kareropu-
ATBHBIMU TIPU3HAKAMH.

Perpeccusi. Metpuku onienku perpeccun: MSE, MAE, R2 - xoaddunu-
eHT JeTepMUHaIMK. JIMHEeHHAs perpeccusi, MOJTUNHOMHAIBHAS PErPEeCcCHs.
IlepeoOyuenune u perymspusanusi, rpednesas perpeccus, LASSO, Elas-
ticNet.

Jluneiinbie Monmenu mis kiaccudukanuu. [leprenTpoH, JOrucTHYECKas
perpeccus, OJHOCBSI3HBIC HEHPOHHBIE CETH, CTOXAaCTHYCCKHM IPaJMeHT-
HBII CIyCK M OOpaTHOE paclpocTpaHeHue TpajueHTa. Perymspuzamms
JIMHEHHBIX MOJICJICH KITacCH(UKAIIMHH.

Knacrepusanus, k-means, k-means++, DBSCAN, arinomepatuBHas Kiia-
crepu3anus. MeTpuKy OIEHKH KJIacTepU3aIliu.

AJTOPUTMBI, OCHOBaHHBIE Ha NMPUMEHEHUHU pELIAoNIUX JepeBbeB. Kpu-
TEepUU pa3AeNeHus y3ja: MHPOPMAIIMOHHBIM BBHIUTPHILI, Kputepuil JHxu-
HU. AHCaMONH pelaroux AepeBbeB: CIy4allHbli Jiec, TpaJueHTHBIN 0y-
CTHHT.

Meton onopHbIx BekTOpoB. [Ipsimas u oOpartHas 3amada. OnpeneneHue
OIIOPHBIX BEKTOPOB. S IEPHBII TPIOK.

HausHblil GailiecoBckuii Kinaccupukarop. MeTopl OLIEHKH pacrpeene-
HUs pu3HakoB. EM-anroput™ Ha mpuMepe cMecH rayccua.

Mertompl Ge3rpagHeHTHON ONTHMHU3AIMK: CiydaiHbid mouck, hillclimb,
OT)KUT, TEHETUUECKUN aTOPUTM.

JlabopaTopHbie padboThl

JIP1.1

Mertoap! paboTsl ¢ TabauamMu B Python. Arperanus u Buzyanuszanus
naHHbIX. [IpoBeieHne NepBUYHOIO aHaIN3a JAHHBIX.

JIP1.2

CTOJIb30BAHUE U CPABHEHHUE aIrOPpUTMOB Kinaccupukamu: kNN,
pelaroIme AepeBbest U X aHcaMOIIH, JIOTHCTUYECKasi perpeccusl.

JIP1.3

Hcnonbs3oBaHue U OLIEHKA alropuTMoB perpeccuu. llogbop onrumans-
HBIX
[1apaMeTPOB PErpPeCCUn




JIP1.4 | OnrtumuzanyioHHble 3a7aud U ux pemeHus. [logbop rumepmapamerpoB 1
JITOPUTMA C IIOMOIIBIO METOJIOB ONITUMU3ALIUN.
IIpakTHKa 8
I1P1.1 | [IporpaMMHO-aJIFOPUTMHUECKOE OCBOEHUE MaTepHalia 8
CamocrosiTesibHas padoTa 10
CP1.1 | IIpopaboTka yueOHOTO MaTepuaa JEeKIUn 2
CP1.2 | [loaroroBka kK 1a0OpPaTOPHBIM paboTaM 4
CP1.3 | [loaroroBka Kk pyOeKHOMY KOHTPOJTIO 2
CP1.4 | Jlpyrue Buapl CaMOCTOSITEIBHON PabOTHI 2
2 Jlekuun 4
2.1- | Heiiponnsie cetn. @yHKIIMH OMMOKH HEUPOHHBIX CETEH U 00ydeHHE C 4
2.3 MOMOIIIBIO 0OPaTHOTO paclpocTpaHeHus rpaaueHTa. lloHsTHe 03TUa M
SIOXHU.
Pabora ¢ n3o0pakeHHUsIMHU C MOMOIIBI0O HEUPOHHBIX ceTeil. CBepTOUHBIE
HelpoHHble cetu. Onepanuu cBepTok, max-pooling. IlomynspHsie apxu-
TEKTYpBI CBEpTOYHBIX HelpoHHBIX cereil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancheproe oOyuenue.
O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C TIOMOIIBIO
HEHpOHHBIX ceTell. BekTopHble mpescTaBieHus s Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pekyppentnsie Heliponnsie cetu, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlabGopaTropHblie padoThI 6
JIP2.1 | Knaccudukamnus nzo0pakeHuii 1 TpanchepHoe oOydeHue. 3
JIP2.2 | PaboTa ¢ TeKCTaMH M MX BEKTOPHBIMHU IIPEJICTABIICHUSIMU TEKCTOB. 3
IIpakTuka 4
ap [IporpaMMHO-aNTOpUTMUYECKOE OCBOCHUE MaTeprasa 4
2.1
CamocrosiTesibHast padora 8
CP2.1 | [IpopaboTka yueOHOTO MaTepurasa JEeKIHi 2
CP2.2 | [logroroBka K 1abopaTOpHBIM paboTam 2
CP2.3 | [loaroroBka K pyoeKHOMY KOHTPOJIIO 2
CP2.4 | JIlpyrue BUIBI CAMOCTOSTEIBLHON pabOThI 2
«O0y4eHue ¢ MoAKperIeHuEM»
3 Jlekuun 4
3.1- | IlonsTus areHra, cpesbl, COCTOSIHUSA, AEHCTBUNA U Harpaabl. OyHKIUA
3.2 ueHHoctu coctosuus (Valuefunction) u QyHkums KadectBa AeHCTBUS
(Qfuntion).
OntuMu3anus CTpaTeruu ¢ MOMOIIBI0 MaKCUMM3aLUUU (QYHKIMHA II€HHO- 4
CTH ¥ KauecTBa. Q-o0ydeHue.
I'mybokoe o0yuenue ¢ moakperieanem. Deep Q-Networks, Actor-critic.
JUia yposHs skcneptHbIii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie padoThl 4
JIP3.1 | ITpumenenne Q-Networks 1151 perieHust IPOCTBIX OKPY>KEHHH. 4
IIpakTuka 4
1P IIporpaMMHO-aIrOPUTMUYECKOE OCBOCHHUE MaTepraia 4
3.1
CamocrositenbHas paborta 6
CP3.1 | IIpopaboTka yueOHOTO MaTepHasa JeKIUn 2
CP3.2 | IloaroroBka K JJabOpaTopHBIM paboTam 2
CP3.3 | IloaroroBka K pyOe:KkHOMY KOHTPOJIIO 1
CP3.4 | JIpyrue BUJIbI CAMOCTOSTEIHHON PaOOTHI 1




5. Obpa3oBaTe/ibHbIE TEXHOJIOTHH
B npouecce nmpenogaBanuss Moysst UCHONB3YIOTCS CIEIYIOIIUE METOJBI, CPEeJCTBa U 00-
HOBJISIEMOE IIPU HEOOXOJMMOCTH MTPOTpaMMHOE oOecrieueHre HH(POPMALIMOHHBIX TEXHOIOTHHA:
— e-mail mpenogaBarers;
— DJIGKTPOHHBIE y4eOHO-METOIMYECKUE MaTepUaibl JUis 00eCTieYeHHs CaMOCTOSATEIBHON pa-
OOTHI CTYJIEHTOB;
— CHHCOK caiiToB B ceT «MHTEpHET» IJIs MOMCKA HAYYHO-TEXHUYCCKOW HHPOPMAIIMH TI0 pa3-
JieJiaM TUCIUTIUIMHBL,
—  MaKeTsl MPUKJIAIHBIX IPOrpaMmM, Harpumep, pytorch.

6. quﬁﬂo-MeTogmquKoe odecrmeyeHHe CaMOCTOSTEILHOM paﬁoTbI CTYAECHTOB. One-
HOYHBIEC CpPpeACTBA JJIAA TEKYIIECT0 KOHTPOJA YCIIEBACMOCTH, l'[pOMC)KyTO‘lHOifI aTrecranumn
o uToraMm OCBOCHHUSA JTUCHUIIJIMHBI.

Jlnst obecrieueHus: caMOCTOATENIbHON PabOThI CTYIEHTOB 10 Moayito chOpMUPOBAH METOANYECKUN
KOMIIJIEKC, BKJITIOYAIOIIHI

B ce0sl cenyromnme yaeOHO-METOUIECKIE MaTepHaIbl:

1. IIporpamma kypca.

2. YueOHUKHU U yueOHbIe TOCOOusI.

3. Crimcok azmpecoB caiToB B HH(GOPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT (1anee
— ceTb «MHTEepHETY), CollepKaIINX aKTyadbHy0 nHpopMaruio mo 6okam Moyis.
bubnuorpaduueckue cChlIKM Ha ydeOHBIE M3/1aHUS, BXOASAIINE B METOANYECKUIM KOMILIEKC, TPUBE-
JICHBI B TIEPEYHE OCHOBHOW W JOMOTHUTEILHOW YIeOHOH! JIUTepaTyphl, HEOOXOTUMOM IS OCBOCHUS
Momyns (paznen 7).

K nomosnHuTeNnbHBIM MaTepHaiaM Takke OTHOCUTCS IepeUeHb pecypcoB ceTu «MHTepHeT», peko-
MEH/TyEeMBIX JUIS CAMOCTOSATENFHOM paboThl pu ocBoeHMH Monyis (pasaen 7). CTyAeHTHI oydaroT
JOCTYI K YKa3aHHBIM MaTepHajgaM Ha IIEPBOM 3aHATUH 10 Moayo.

7. Y4yeOHO-MeTOAUYECKOEe W MATepHAJIbHO-TEXHHYECKOe oOecnmevyeHue TUCIIHIIN-
HbI(MOLY.JIs1)

7.1. YueOHas qurTeparypa:

OcHoBHasl TMTEPATYPA MO MOAYJII0

1 Mamunnoe o6yuenue. Hayka 1 HCKYCCTBO MOCTPOEHUS AITOPUTMOB, KOTOpPbIE U3BJIE-
KaroT 3HaHus u3 aa"HeX. [lerep dnax. JIMK Ilpecc. 2015.

2. T'mybokoe oOyuenue. [lorpyxenue B mup Heiiponnbix ceteit Hukonenko Cepreit Mrope-
BuY, Kagypun A. A. | Hukonenko Cepreit Uropesuy, Kagypun A. A.

3.  Oo6yuenue c noakperuienueM / Carron Puuapn C, bapro Dunpro I'., IMK Ilpecc, 2020.

Jlono/IHuTeIbHbIE Y4eOHble MaTepHaJIbl
1 OCHOBBI HCKYCCTBEHHOTO MHTEIIEKTa : yueOHoe nocobue / E.B.boposckas, H. A. Jla-
BbIJI0BA. 4-€ u3.,951eKTpoH. — M.: JIaboparopus 3nanuii, 2020. 130 c.
HckyccTBeHHbII HHTEIUIEKT ¢ pumepamu Ha Python. Jhxomml Ipatuk. Bunbsime. 2019.
3. [Mpuknagnoe MamuHHOEe 0oOyueHue ¢ momorsio Scikit-Learn, Keras u TensorFlow:
KOHIIETILMHU, MTHCTPYMEHTBI U TEXHUKH JJIS1 CO3/IaHUsI MHTEIJIEKTYaJIbHBIX CUCTEM , 2-€ U3/a-
Hue. XepounOpenbeH. [Inanexktuka-Bunbsame. 2020.

N

4. Xenpuk bpunk, Ixozed Puuapne, Mapk ®epepond «Mammnnoe obydenuey, [Turep
2017.

5. Kaxk yunrcs mammna: PeBomtonus B 001acTu HEHPOHHBIX ceTel U TITyOOKOro o0ydeHHs.
Su Jlexyn. Ansninaa PRO. 2021.

6. I'poxaem rimy6okoe oOydenue. Duapro Tpack. [Turep. 2019.

7. OO0yuenue ¢ noakpemenuem Ha PyTorch. Coopuuk penenrtos. Ocu Jlro. JIMK
IIpecc. 2020.

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



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

7.2. UHTEpHeT-pecypcehl

HasBanmue pecypca

Ccepuika/noctyn

DnexTpoHHas 6ubnroreka onnaiiH «EquHoe oKHO K 00-
pa30BaTEIbHBIM PEeCypcam»

http://window.edu.ru

«O06pazoBatenbHbIi pecypc Poccuny

http://school-collection.edu.ru

®denepalibHbII 00pa30BaTEIbHBINA NOPTAL: YUPEKICHUS,
nporpammsl, cranaaptel, BY3b1, Tectel EI'D, THA

http://www.edu.ru

®denepalbHbIi HEHTP UHPOPMALIMOHHO-
oOpa3zoBaTenbHbIX pecypcoB (OLIMOP)

http://fcior.edu.ru

Pycckas BupTyanbHast OubanoTexa

http://rvb.ru

KaGunert pycckoro si3pika 1 ITUTEPaTyphbl

http://ruslit.ioso.ru

HannoHanmpHBIN KOPITYC pyCCKOTO SI3bIKa

http://ruscorpora.ru

Hayunas snextponnast Oubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp

OnexkTpoHHO-OnbnoTeunas cucrema IPRbooks

http://www.iprbookshop.ru

OnekTpoHHO-OnbMoTeunas cucrema Marl'y

https://lib.ingqu.ru/

WNudopmannonHo-npasoBas cuctema «["apant»

CerteBas Bepcusl, JOCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'y

7.3. IlporpaMmmHoOe obecnieyeHue:

YHuBepcurer o0ecnedeH ciaeIyomuM KOMITIEKTOM JTUIEH3NOHHOTO IPOTPaMMHOTO

obecrieueHus.

1. JIumensunoHHOE mMporpaMMHOE obecrieueHure, ucnoyip3zyemoe B Marl'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. TIporpammusiii koMmmuiekc MMUC “Busyansnas Ctynus TectupoBanus”

1.5. TIporpammuslii kommiekc MMUC "TIJIAHBI"

1.6. Iporpammuerii komruzeke MMUC "SJIEKTPOHHBIE BEJOMOCTH"
1.7. IIporpammustit kommneke MMUC "BEJJOMOCTU OHJIAUH"

1.8. ITporpammusbIii kommieke MMUC «PTTJ] OHJIAMH»
1.9. VauBepcanpHubiii ctatuctuueckuit maket STADIA

1.10. AutuBupycuoe I1O Kasperskyendpointsecurity
1.11. CnpaBouHo-nipaBoBas cuctema “I'apant”

2. INTERNET-ueHTp cB060AHOTO JOCTYMA MPH YUTAIHLHOM 3a5e OUOINOTEKH.



http://window.edu.ru/
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/

7.4. MaTepuajJbHO-TeXHH4YeCKoe o0ecrevyeHue
Onucanne MmaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI 11 M3YUYEHHUs MOLYJIsI

[Tepedyenp MaTepuanbHO-TEXHUUECKOTO oOecnieuenrss Moayrs

Ne /i | Bun 3austuit

Bun u HaumeHoBaHue 000pyI0BaHUS

1 |JlekumoHnHbIE
3aHATHA

AynuTopuu ¢ MylbTUMEIUNHBIMU CPEACTBAMMU, CPEICTBAMH 3BYKO-
BOCIIPOM3BEICHUS U UMEIOIIME BBIXOJ B ceTh «HTepHeT». [lomenie-
HUS JUTSL IPOBEICHUS ayIMTOPHBIX 3aHATHH, 000pyIOBaHHbBIE y4eOHO

2 |Jlaboparop-
HbI€ pabOTHI

KomnproTepHBIil K1acc ¢ KOMIUIEKCOM MPOIPaMMHBIX CPEICTB, I103BO-
JSIOIIMX KaKJIOMY CTYIEHTY pa3padaTbIBaTh IPOrpaMMHBIE peain3a-
LMY TPAKTUYECKUX 33/1a4 B XOJI€ BBIIIOJHEHHS JIabOpaTOpPHBIX paboT

3 |CamocTosiTens-
Hasi paboTa

bubnuoreka, nmeromasi pabodne Mecta Jisi CTYACHTOB. AYJIUTOPUH,
OCHAIIICHHBIC KOMHBIOTepaMI/I C I[OCTYHOM K CCTHU «I/IHTCpHeT»

4 |[IpaxTuka

KomnproTepHsIil K1acc ¢ KOMIUIEKCOM MPOTPaMMHBIX CPEICTB, I103BO-
JSIOIIMX KKJIOMY CTYIEHTY pa3zpadaTbIBaTh IPOrpaMMHbIE peain3a-
LMY MPAKTUYECKUX 33/1a4 B XOJ€ BBITIOJHEHHS JIabOpaTOpHBIX paboT




PabGouas nporpaMma JUCHUTIIIINHBI «Cucrembl HCKYCCTBCHHOI'O MHTCIJICKTA» COCTaBJICHA

B cooTBeTcTBUHM ¢ TpeboBanusmMu @I'OC BO no nampasnenuto noarotoBku 45.03.01 ®wunomno-
rust, mpoduis «3apydexxnas ¢unonorus. OpaHIy3cKHi S3bIK U JTUTEpATypay», YTBEPKIAESHHOTO
npuka3oM MUHHCTEpCTBA HayKu M BhICIIEro oOpa3oBanus Poccuiickoit @enepanyu ot «12» aB-
rycta 2020 r. Ne 986

[Iporpammy cocraBuit:

K.IL.H., CTapIIHHi IPenoiaBaTesb Kad)CJIDI)I ((I/IHd)ODMaIlI/IOHHI)Ie CHUCTEMBI U TCXHOJIOTHH )

[layxanosa P.A.

IIporpamma onoOpeHa Ha 3aceqanuu kadenps! «HGOpMaMOHHbIE CUCTEMBI M TEXHOJOTHI

[Tpotokon Ne 6 ot «03» mapra 2025 ronma



CBenennst o0 nepeyTBep KIeHHH IPOrPaMMBbI Ha 0YepeIHOH y4eOHbIN ro/l U perucrpa-

UM H3MEeHEeHUH

VYyueOnblii Pemenue kadenps Buecennbie nzmene- [Tonnuce
roj (Ne mpoToKoIa, gara) HUS 3aB.kadenpoit




ITpunoxenue

MUWHHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHUSA POCCUICKOM ®EIEPAIIANA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA30BATEJIbBHOE
YYPEKIEHUE BBICIHIET'O OBPA3OBAHUSA
«AHT'YIICKA TOCYJAPCTBEHHBIN YHUBEPCUTET»

®OH/J OHEHOYHBIX CPEACTB JUCIHUIIJINHBI
51.0.03.02 CUCTEMbBI HCKYCCTBEHHOI'O UHTEJIVIEKTA

Hamnpapienue noaroToBku
45.03.01 ®dunoorus

HamnpaBineHHOCTh
«3apyoexkuasa puaogaorvsa. OpaHny3ckuid A3bIK U JUTEPATYPA»

KBanudukanus BoITyCKHUKA

bakanaep
dopma oOydeHUS
Ounasn
DoH/1 OIIEHOYHBIX
CpEICTB P.A. lllayxanoBa, K.I.H., cTaplidi OpenoaaBaTelb

paspaboTan

PexomennoBan k yTBepKAeHHUIO Ha 3acefaHuM Kadenpel «MH(popManuoHHBIE CH-
CTEMBI U TEXHOJIOTHI»

nporokod 3aceganus Ne6 or 03 mapra 2025 1.

3aB. kadeapoit «THGOPMAIIMOHHBIC CUCTEMBI M TEXHOJIOTHID JL.T.H.,
poeccop M.X. Mainkcaros

Marac, 2025

OIIMCAHME MMOKA3ATEJIEV U KPUTEPUEB OLIEHUBAHUA



KOMIIETEHIIUM HA PA3JIMUHBIX DTAIIAX X ®OPMUAPOBAHUSI,
OIIMCAHME HIKAJI ONEHUBAHUA

®onya oneHouHbIx cpeAcTB (POC) nmpeaycMaTpuBaeT CaeaAyIOIIee:

— OMNHCaHWE KOMIUICKCA MOKa3aTeeil — IECKPUITOPOB OCBOCHHSI KOMITETEHIIMH B BHJIE Pe-
3yJIbTaTOB OOYyUEHUS, KOTOPBIE CTYACHT MOKET MTPOJCMOHCTPHPOBATH

— (tabmuua 1). JInst KOHTPOJISE JOCTHXKEHUS KAXKAO0T0 U3 HUX MPEAYCMOTPEHBI OIEHOYHbBIE
CpeAcTBa B BUE BOIPOCOB, 3aJaHUN U T.1.;

— o0003HaUYeHNHE KpUTepHeB — IIPaBWJI IPUHSTHS PELLICHUS TI0 OIIEHKE JIOCTUTHYTHIX pe3yibTa-

TOB 00yueHHs U C(HOPMHUPOBAHHOCTH KOMITETCHIIHHA.
Hanpumep, B kauecTBe mIkaibl orieHuBaHus npuHuMaeTcst 100-0anbHas crcrema ¢ BhIIeIEHUEM

(Tpanarueit) OlEHOK:

Peiitunr | Onenka Ha 3auyeTe
85-100
71-84 3aueT
60-70
0-59 Heszauer

TUMOBBIE KOHTPOJILHBIE 3A JAHWS WJIV UHBIE MATEPHAJIBI,

HEOBXOJNMBIE JJI51 ONEHKH 3HAHW, YMEHWI U (MJIN) OTIBITA

JNESITEJIbHOCTHU, XAPAKTEPU3YIOIIUE DTAIBI ®OPMUPOBAHUS
KOMNOETEHLU B MTPOLECCE OCBOEHMSI OBPA30OBATEJILHOI

ITPOI'PAMMBI

BoimyckHUK, OCBOMBIIMII 00pa3oBaTelbHYIO INPOrpaMMy, JOJDKEH o0nanaTh
npodeccrnoHabHBIMU KOMITETEHIIUSIMU 110 TEMAaTUYECKUM MOJIYJSIM MPOTPaMMBbl:

Kon HaumenoBanue
TEMATUYECKOT'O
MOTyJIst

Pe3ynbrarel 00y4yeHus

BBenenue B uckyc-
CTBEHHBIN MHTEIJIEKT
1 OCHOBHBIE METOIbI
MaIlIMHHOTO O0Y4eHUS
JUTsl pabOTHI ¢ TaO-
JIMYHBIMH TAHHBIMH

3HaHuA:

TEOPETUYECKHE OCHOBBI aHAJIM3a JaHHBIX M MAIIMHHO-
ro oOyueHus;

crnenuduka paboThl aITOPUTMOB MAIIIMHHOTO 00y4e-
HUS

YMmeHus:

IMPUMCHCHHUE METOOB MAILTMHHOT'O 06y‘IeHI/I$I, noAroToBKa
JAaHHBIX U UHTCPIIPETAIUA PE3YIJIbTATOB.

HaBbiku (ONBIT AeSITEJILHOCTH):

MHTEpPECyeTCss HOBBIMH TPEHIaMu B CBOEi mpodeccro-
HAJIBHOM OTpaciiv, pacCMaTPUBAET UX C TOUKHU 3PEHUS
NPUMEHEHUS B CBOEH J1€ATEIBbHOCTH;

OIIEHUBAET MPUMEHUMOCTh AJITOPUTMOB, BO3MOKHBIEPHUC-
KU ¥ TIOCIIEJICTBUS OIIHOOK, HAXOAUT ONTHUMAaJIbHBIEpeIIe-
HUS 1711 pabouunx 3a1a4




CrcremblI TTy0OKOrO
oOyueHus

3HAHUA:

NPUHLUIBI 00y4YEeHUs U IPUMEHEHHSI HEHPOHHBIX CETEH.
APXUTEKTYpPHI TITYOOKUX HEMPOHHBIX CETEH, MPUMEHAEMBIX
B PELICHUH MPAKTUYECKUX 3a1a4

CBSI3aHHBIX C aHAIM30M W300paKEHUI U TEKCTOB;

YMmenus:

HACTpOIKa HE0OXO0MMOI0 OKPYKEHHUS JUIsl pabOThI €
HEHPOHHBIMH CETSIMM.

IpUMEHEHHE U I000ydeHHenpe100ydeHHBIX
HEHUPOHHBIX CETEN U3 JOCTYIMHBIX OMOINOTEK

HaBbiku (ONBIT AeSITEJIbHOCTH):

BJIAJICET HABBIKOM IIPOBE/ICHHUS ITOJHOTO [IUKJIIA
BBIYHUCIUTENILHOTO SKCIIEPUMEHTA, OTPAKEHHSI X0J1a BbI-
IIOJIHEHMS MIPOEKTA U MOJIYYEHHUS PE3YJIbTATOB B OTYETAX
U JIOKYMEHTAllHH;

BJIa/ICET HABBIKOM HCITOJI30BAHHUS CYILIECTBYIOLIMX ITPO-

rpaMMHBIX OMOIMOTEK U MOJIeNIeH, CO3aHUsI POTPaMM-
HBIX peaau3aluil TTyOOKNX HEHPOHHBIX ceTel

OO6yuenue ¢
MO IKpETUICHHEM

3HAHUA:

TEOPETUYECKHE OCHOBBI U AJITOPUTMBI OOyUEHUS C MOJI-
KpEIUIEHUEM;

IpUMEHEHHE O0YyYEHUS C MOJKPETNIEHUEM JIJIs TIpaKkTuye-
CKHUX 3a/1a4.

YMenus:

BBIOOD W peasn3alius airOPUTMOB O0yUEHUS C TTOJKPETI-
JICHHUEM C YYETOM Crenn(DUKA 3a1a49u

aJlanTanys U HaCTPOHKa aJlrOPUTMOB OOYUYCHHUS C TIOI-
KPEIJICHUEM 10T OIIPEICIICHHYIO CPEy.

HaBbiku (onbIT AesSITEJIbHOCTH):

MHTEpPECyeTCss HOBBIMH TPEHIaMu B CBOEil podeccro-
HAJILHOM OTpaciiy, pacCMaTPUBAET UX C TOUYKHU 3PEHUS
IPUMEHEHUS B CBOEH /IEATEIBHOCTH;

BJIa/IC€T HABBIKOM HCIIOJIb30BAHUS CYIIECTBYIOIIUX MPO-
IrPaMMHBIX OMOIHOTEK U MOJIEJIeH, CO3AaHUs MPOrPaMM-
HBIX peann3aliii Ha OCHOBE AJITOPUTMOB O0YUYEHHUSI C
MOJIKpEIICHUEM

CpeI[CTBa JJIA OOCHKHU pa3JIMYHbIX ypOBHCfI q)OpMI/IpOBaHI/ISI KOMIIETEHIIMH 110 KaTCropusim
«BHAaTb», «YMCTb», «BJIAACTH» 0o0ecIeunBaoT peain3aliui0 OCHOBHBIX MPUHIUIIOB KOHTPOJIA,
TaKUX KaK OOBEKTHMBHOCTH M HE3aBUCUMOCTD, NPAKTUKO-OPHUCHTUPOBAHHOCTb, MCKIUCIUIIIN-

HapHOCTE.

C y4eToM 3TOTO KOHTPOJbHBIE BOMPOCH (3aAaHus, 3aaa4n), sxoasmue B ®OC, mis pas-
JIUYHBIX KATETOPUM U YPOBHEHN OCBOECHHUS KOMIETEHIIUN MOTYT UMETh CJIEAYIOUIUN BU/I.

3HATH
IIpumepsr:

=

Tunel 3aga4 MalIiHHOTO 06y‘-ICHI/IH 1 KJIACChI AJITOPUTMOB, K HUM IPUMCHACMBIC.

2. OcHOBHBIE HaITpaBJICHUA pa3BUTUA HCCIIEJOBaHUI B 00J1aCTH CUCTEM HCKYCCTBCHHOI'O

MHTCIIJIICKTA.

3. Teopernyeckue OCHOBBI AITOPUTMOB MAIIUHHOTO OOyUYCHHUS.




YMETD lIpumepsr:
[ToAroTOBUTH NaHHBIE K HCIIOJIB30BAHHIO aITOPUTMa MAIIUHHOTO O0y4eHUsI.
O1neHrBaTh KAYECTBO PEIICHUH CUCTEM MAIIMHHOTO O0YyUeHHS.
3. AnmanTHpoBaTh aNTOPUTMbI MAIIMHHOTO OOYYEHHS K PELICHNUIO TPAKTUUECKUX 3a71ay.

N

BJIAJAETD Ilpume-
phbI:
1 Merononorusi pa3pabOTKH PEMICHHA MAITUHHOTO O0Y4YEHUSI.
2. IIpumepsl MPaKTHYECKOTO MPUMEHEHHS aPXUTEKTYpP UCKYCCTBEHHOTO HHTEIUIEKTA.

3. Meroapl OHIalH TECTUPOBAHUS PEUICHUH MAITHHHOTO 00yUeHHUSI.

METOANYECKHUE MATEPHUAJIBI, ONPEJAEJAIOIIUE ITPOUHEAYPbI
OIIEHUBAHWA 3HAHUI, YMEHUI 1 (MJIA) ONIBITA AEATEJBbHOCTH,
XAPAKTEPU3YIOUIUE OTAIIBI ®OPMUPOBAHUA KOMIIETEHIIUA

[Ipumepbl (MakeTbl) METOIUYECKUX MaTepUaIOB, ONPEICNIAIONIUX MPOIEAYphl OLIEHU-
BaHUS 3HAHWUN, yMEHUH U (UJIM) OTIbITA AEATEIbHOCTH

HaumeHnoBanue Kparkas xapakTepucTHKa OLlEHOY- IIpeacraBiienue
OLICHOYHOI 0 HOI'0 CpeacTBa OLICHOYHOI'0 CpPe/ICTBA
cpeacTsa B oHne
Texynuit KOHTPOJIb CpencrBo mpoBEpKH OCBOCHUS KommnexTs! OmiieTos
YCIIEBAEMOCTH YPOBHEH «3HATh», KYMETh)» KOMIIE- (3aanmif)

KommiekT On/1eToB (MpUMepPHbIii)

buner 1.

11 baiiecoBckuii kaaccuukatop. Onenka npusHakos (Gaussian, Bernoulli, Multino-
mial). EM anropurm.

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

buner 2.
2.1 Aucam6iu. Soft and Hard Voting. Bagging. Ciyuaiinsiii jiec.
2.2 Metpuyeckuii kiaaccudukaTopsl. KNN. WKNN.

buner 3.

3.1 JIuneiinas perpeccus. LASSO, LARS. CART.

3.2 JlepeBbs pemieHuii. MHGopManoHHbIN BIMTphIIL. Ommoka Kiaccuukanuu, SH-
Tponus, kpurepui oxunau. IIpyHuHr.

buner 4.

4.1 TnoGanpuelii nouck. Ciyvaiinbiii mouck. Gridsearch. CryuaiiHoe OnmyxaaHHe.
baitecoBckas ontuMuszanus.

4.2 Jluneitnas perpeccus. [lomuHoMuanbHas perpeccusi. [ peGHeBast perpeccusi.

buner 5.
5.1 AdaBoost. I'pagrieHTHBIN OYCTHHT PEIIAIOIINX ICPEBhEB.
5.2 Knacrepuszanus. AgglomerativeClustering. Merpuku kiacrepu3aimu.

burner 6.
6.1 Ouenka knaccudukanyu. IpdexkruBHocTh N0 [Tapero. Precision-Recall u ROC kpu-
Bbie. AUC.



6.2 Heiiponnsie cetu. [leprentpon Po3enbnarra. O6paTHoe pacnpocTpaHeHUE TPaiueHTa.
®dynkuuu aktuBaimu. Softmax.

buner 7.

7.1 Jloxanpubiit mouck. HillClimb u ero pasnoBumHoctH. Omkur. ['eHeTHyeckuii
AJITOPHUTM.

7.2 MeTo]1 ONOPHBIX BEKTOPOB. Spa.

Ilepeuens J1abopaTOpHBIX padoT (MPUMeEPHbI)

O0mme pexoMeHAaNMH K J1a00PaTOPHBIM padoTaM: JUIsl pa3HbIX YPOBHEH MOATOTOBKU
CTYACHTOB MOJXHO HCIIOJIB30BAaTh PA3HYIO FJ'Iy6I/IHy pcanrsanun pCuiCHu. TaK, AJid CTYACHTOB
HETCXHUYCCKUX CHCIII/IEU'II)HOCTGI\/'I 3aIaHUC MOXKECT 3aKJII0OYAaThCA B IPUMCHCHWHN I'OTOBBIX METO-
JI0B U3 OMOIMOTEK WM 3all0JIHEHHEM IIPOIYCKOB B IMPOrpaMMax, rie 0oJibllias 4acTh MOArOTOB-
JeHa npenojasareseM. i CTyJJeHTOB TEXHUYECKUX CIELUANBHOCTEH 3ajaHne OyIeT 3aKIIo-
4aTbCd B p€ain3ali aJIrOPUTMOB 0e3 HCI0JIL30BaHUs TOTOBBIX pemeHI/Iﬁ.

JIP1.1 Meroasl paboTel ¢ Tabaumamu B Python. Arperanus u Bu3yanu3samus JaHHBIX.
[IpoBenenne nepBUYHOTO aHATN3a JAHHBIX.

Llenu: u3ydenue MeTo10B pabOThI ¢ AaHHBIME B PythOn u npoBeneHne NepBUYHOTO aHa-
JU3a JaHHbBIX.

3aganue: 3arpy3urte garaceT B pandasmaradpeiiM. BeiBenanTe 0CHOBHBIE MapaMeTphl Jia-
tacera. OnpenenuTe, CKOJIbKO B JaTaceTe CilydaeB OTCYTCTBUs NMpu3HakoB. Onpenenure, CKOJb-
KO TPHU3HAKOB SBJIAIOTCS KaTeropualbHbIMHU. Busyanusupyiite pacnpenenceHue NPU3HAKOB IO
KJ1accaM. Buzyanusupyite 3aBUCUMOCTb MEXKTy PU3HAKAMH.

JIP1.2 Ucmons3oBanue u cpaBHeHue anroputMoB kinaccuduranuu: KNN, pemaromue me-
PEBbS U UX aHCAMOJIH, JIOTUCTUYECKAsl perpeccusi.

Lenu: npuMeHeHNe U OIIEHKA alTOPUTMOB KJIACCU(PHUKAIUH.

3amanue:

Pa3znenute naracer Ha oOyyarouuili ¥ BaJUAALMOHHBINA C COXpaHEHHEM MPOTOPIMMA Ki1ac-
coB. Knaccudunupyiite Touku U3 garacera ¢ nmomoinsio anroputmMoB KNN, soructuueckoit pe-
rpeccur, CART, ciydaiinoro neca, CatBoost. IloxbGepure mydinue mapamerpbl ajJrOPUTMOB
CIIOMOIIBIO BaJIMAALMOHHON BhIOOpKU. CpaBHUTE BpeMsl pabOThl AITOPUTMOB U 3aBUCUMOCTH OT
npeaoOpaboOTKH TaHHBIX.

JIP1.3 Mcnonb3oBaHue U OLIEHKA aropuTMoB perpeccuu. Ilogbop onTumanbHbIX napa-
METPOB perpeccumu.

Lenu: u3ydyeHue aaropuTMOB PErPeCCHH.

3amaHue:

[IpumenuTe MeTO TMHEHHON perpeccu AJis pelleHus 3a1a4u Ha jatacere. Jlo6aBbTe B
JaTtaceT MOJIMHOMUANIbHbIE IpU3HaKu. JloGaBnsiiTe MpU3HAKH MTOKa HE YBUANUTE IepeoOydeHne
Ha BayManronHomaaracere. [Ipumennre rpebueByto perpeccuto 1 LASSO, uroObl n36aBUTHCS
0T nepeoOy4eHusl.

JIP1.4 OntuMu3anioHHbIe 3aa4k 1 uX pemieHus. [logbop runepmnapameTpoB anroputma ¢
TIOMOII[HIO METO/I0B ONITUMH3ALIUH

Llenu: u3yyeHne aaropuTMOB PELICHUS ONITUMH3AMOHHBIX 33/1a4.

3ajanue:

1 OnTuMU3MpyiTE ATMHY MapHIpyTa B 3a7a4e KOMUBOSDKEPA C TIOMOIIBIO aJITOPUTMOB

hillclimb, omxura u reneTnyeckoro anropurma. BeiBeanTe MOTYYUBIINICS TYTh U €T0

TUTUHY.

2. OnTUMU3MpYITE THIIEpIApaMETPhl alTOPUTMa MAITHHHOTO O0O0ydeHHs (Ha BBIOOP) C IO-

MOUIBIO CIYYaifHOTO MOWCKa, MoMcKa mo pemerke, amroput™a hillclimb, renernyeckoro anro-
puTM™Ma.



JIP2.1 Knaccuduxarms u3o0pakeHuii 1 TpanchepHoe 00ydeHue.

Lenn: n3ydeHne METOA0B TIIyOOKOTO O0ydIEHUS sl pabOTHI C U300paKESHUSIMHU.

3agaHue:

3arpy3uTe nataceT M CO3JaiTe UTepaTop UL MOJENH TIyOokKoro oOydeHus. 3arpysurte
npenoOydennyo Ha ImageNetcseprounyio cets (AlexNet, VGG wiun ResNet) u mo6aBbre K
backbonenonnocBsi3HbIl cinoit aist 00ydeHus. OOy4nTe HEWPOHHYIO CETh Ha, BU3YalU3UPOBAB
rpaduK (QYHKIUH MOTeph Ha OOydarolied W BaTUAAMOHHON BBIOOpKE. PeanmusyiiTe Momynb
NPUMCHEHHSI HeHPOHHOM CETH K TAaHHBIM, IPOBEPHTE KAYECTBO OOYUCHHUS Ha TECTOBOI BRIOOPKE.

JIP2.2 PaboTa ¢ TeKCTaMU U UX BEKTOPHBIMU MPEICTABICHUSIMH.
enu: nzydyenre Moeeil BEKTOPHOTO PEACTABICHUS TEKCTOB.
3anaHue:
Ckauaiite npeoOy4deHHbIe BEKTOpa i cioBaps. C moMoIbio JIr0060ro Kiaccudukaropa
marmaHoro ooyuerus (KNN, SVM, CatBoost) kimaccuduuupyiite TEKCTI U3 gaTaceTa rmo cymme
BeKTOpoB cioB. Kitaccugurupyiire Teketsl ¢ momoiisio LSTM cetw.

JIP3. 1 IIpumenenue Q-Networks st perieHuns mpoCcThIX OKPYKESHUIH.

Lenm: u3yveHune mpuMeHeHUsT 00y4IEeHUS ¢ ITOIKPETUICHUEM TSl PEIICHUH 3a1a4 KOHTPOJIS.
3amanue:

OOyuunTe MPOCTYIO MOJHOCBA3HYI0Q-ceTh ISt pemeHust okpy:kenust LunarLander.

[Iponieayps! olleHUBaHUS 3HAHWM, YMEHUM, POPMBI M OpraHU3ANMS TEKYIIETO KOHTPOJIS
yCIIEBAaEMOCTH U MPOMEKYTOYHON aTTeCTallui 00y4JaroIIXCs

Texymuil KOHTPOJIb YCIIEBAEMOCTH U IMIPOMEKYTOUYHAsl aTTECTallsl CTYJIEHTOB BEIETCS B
cooTBeTCTBUU C [losi0keHNEM O TEKyIIEM KOHTpPOJIE YCIIEBAEMOCTH M MTPOMEKYTOUYHOM arrecTta-
1uu oOpa3oBaTeNbHOM OpraHu3aluu

Texkymmii KOHTPOJIb yCIIeBAeMOCTH

Monynb nenutcs Ha aBa Onoka. Kaxapiit 6510k BKIIIOYaeT B ce0sl M3ydeHUe 3aKOHYEHHOTO
pasnena, yactu Monyns.

Texymuii KOHTPOIb O MOYIIO OCYILIECTBIISAETCS O KAIEHIAPHOMY Y4eOHOMY IpaduKy.
Cpoxu kKoHTpoJbHBIX Mepornpusatuii (KM) u cpoku moaBeneHust UTOToB 1o Mo aynio oToOpaxa-
I0TCS B pabouux y4eOHBIX I1aHax Ha cemecTp. CTYAEHT JOJKEH BBINOJHUTH BCE KOHTPOJIbHBIC
MEpONPUATHS, IPEAYCMOTPEHHbIE MOJTyJIeM K YKa3aHHOMY CpPOKY, IOCJE YEro MpernoaaBaTeilb
MPOCTaBIsieT OAJTIbHBIE OLICHKH, HAaOpaHHBIE CTYJCHTOM IO Pe3yabTaTaM TEKYIIEero KOHTPOJIIs
ycrneBaeMocTu 1o Moayito.

KoHTponbHOE MEpONpUsATHE CUUTAETCS BBINOJHEHHBIM, €CJIM 32 HEr0 CTYAEHT MOJIy4rI
OIICHKY B 0ajulax He HUXE MHHHMAJIbHOW OLIEHKH, YCTAaHOBJICHHOW MPOrpaMMOil MOJIyJsS IO
JAHHOMY MEPOIPUSATHUIO.

CryneHTsl, He CIAaBIINE KOHTPOJBHOE MEPONPHUSATHE B YCTAHOBJICHHBIM CPOK, IPOJOJI-
KalOT paboTaTh HaJ HUM B COOTBETCTBHE C MOPSIKOM, IPUHATHIM 00pa30BaTEIbHON OpraHusa-
UEH.

IIpomMe:xxyTouHas aTTecTALUA

DopMOH IPOMEKYTOYHOU aTTECTALMU 110 MO0 SBIISETCS 3a4€T.

OnenuBanne Monayns Benercs B coOTBETCTBUM C IlosokeHMEM O TEKyIEM KOHTpOJIE
yCIIEBA€MOCTH U IPOMEKYTOUHOM aTTeCTAllUU CTYIE€HTOB 00pa30BaTEeIbHOM OpraHU3aIIH.

Hanpumep, MeToaMKa OLEHKH 110 PEHTHHTY

CTyneHT, BBIMOJTHUBIINN BCE MPETYCMOTPEHHBIE YYEOHBIM TUIAHOM 3aJaHUsI U CAABIINN
BCE KOHTPOJIbHBIE MEPOIIPUATHS, MOJy4aeT UTOTOBYIO OLIEHKY IT0 Moyt 3a ceMecTp B COOT-
BETCTBUU CO CIIEAYIOLIEH IIKAJIOM:



PeiiTunr Onenka Ha 3a4yeTe
85-100
71-84 3auer
60-70
0-59 Hesauer

Pelitunr crynenTa mo Mo tyiro 3a ceMecTp onpeeliseTcss Kak cymma 0auioB, TIOJYYCHHBIX UM
3a Bce 010k Moyrs, 1 6aiioB 3a MPOMEKYTOUHYIO aTTeCTaluio. MakCHMaIbHOE KOJIMIECTBO
6aymutoB 3a MoyInb B ceMecTpe ycTaHaBiIuBaeTcs paBHbIM 100



