MUHUCTEPCTBO HAYKHU M BBICIIIETO OBPA3OBAHMS POCCUMCKOW ®EIEPALIMMA
PEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/J/KETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICHIEI'O OBPA3OBAHMUSA
«AHT'YIICKHUH TOCYJAPCTBEHHBIN YHUBEPCUTET»

®U3UKO-MATEMATHYECKUIN ®AKYJIBTET

KA®EJIPA  OU3UKA

COT'JIACOBAHO YTBEPXKIAIO
PykoBouTesb 00pa3oBaTe/ibHON MPOrPaMMbI Jekan (pU3HKO-MaTeMaTHYECKOro (aKyIbTeTa
/ Matues A. X. /Kynsoyxes b. C.
or« 12» 03 2025 r. or« 14» 03 2025 r.

PABOYAS ITPOT'PAMMA JUCHUIIVIMHBI

b1. B.10 CucreMbl HCKYCCTBEHHOI'0 MHTEJLJIEKTA

UHOEKC OUCYUNTUHBL NO YUEOHOMY NIAHY, HAUMEHOBAHUE OUCYUNIUHBL (MOOYIs))

Hanpasnenue noarorosku: 03.04.02 dusuka

HaHpaBHeHHOCTbZ DU3HMKA NOJYIPOBOIHNKOB

KBanuduxanus (creneHp) BHITYCKHUKA
MAarucTp

dopma o0yueHus:
OYHasi

Marac, 2025



1. Ilesn ocBOEHUS AUCITUILTHHBI

Llenbro n3ydeHus AUCHMIUTMHBL « CHCTEMBI HCKYCCTBEHHOTO MHTEIICKTA) SBIISACTCS
(dopMHpOBaHNE KOMIIETCHIIMU B 00JIACTH MTPUMEHEHUS UHTEIUICKTYalIbHBIX WH(POPMAIIMOHHBIX
CHCTEM JJIS peleHns MPO(ECCHOHANBHBIX 3a71a4.
3anauy JUCLUIUINHBIL:
— O03HAaKOMHUTH C COBPEMEHHBIMH OOJACTSAMH HCCICAOBAaHHUSA 110 HMCKYCCTBEHHOMY
MHTEJUIEKTY U cepaMu MPHIOKEHHUS SKCIEPTHBIX CUCTEM;
— TIO3HAKOMHUTH C KOHILEIIUSAMH, COCTaBISIONIMMH OCHOBY COBPEMEHHBIX CHCTEM
UCKYCCTBEHHOTO MHTEJIICKTA;
— W3JIOKUTh TEXHWYECKHE TIOCTAHOBKM OCHOBHBIX 3a/1a4, pEIIaeMBbIX CHUCTEMaMH
UCKYCCTBEHHOTO MHTEJIICKTA;
— TO3HAKOMHUTHh C OCOOCHHOCTSIMH MPAKTHYECKOTO HCIOJIb30BAHUS HHTEIICKTYaIbHBIX
MH(POPMAIMOHHBIX CHCTEM B 00JacTH MHPOPMAIITMOHHOM OE30MACHOCTH.

2. Mecto nucuunjiuHbl B cTpykType OIIOII 6akanaBpuara
Jucuumnnaa «CuCTeMbl HCKYCCTBEHHOI'O HMHTEJIEKTa» OTHOCHTCS K Onoky 1, kK dacty,
dbopMupyeMoil ydyacTHUKaMHU 00pa30BaTENIbHBIX OTHOLIEHUN. V3yyaeTcsa B mepBoM cemecTpe.

3. Pe3yabTaThl OCBOEHHMS JUCHMIUIMHBI (Moayasi) «CHCTeMBI HWCKYCCTBECHHOTO
HHTEIEKTa»

[Iponecc u3ydeHUss TUCHUIUIMHBI HaAMpaBieH Ha (OPMHUPOBAHHME HIEMEHTOB CIEAYIOIINX
koMmriereHuii B coorBerctBru ¢ @I'OC BO 1o nanHOMy HanpaBJIeHUIO:

Kon HaunmeHoBaHue Kon, HanmMeHOBaHUE HHIAUKATOPA JOCTHKEHHUSA
npodeccuona| npodgeccHoHAILHO NpogeCCHOHATBLHONH KOMIIETCHIIMH
JIbHOM KOMIIeTeHIINH
KOMIeTeHIIHH
Kommynuka | YK-4. Ciocoben VYK-4.1. YcranaBnuBaer 3HATH: HAPABIECHUS
s MIPUMEHATD KOHTAaKTBI U OPraHU3yEeT [PasBUTHA CUCTEM
COBpPEMEHHbBIE 0OLIeHNE B COOTBETCTBUU C MCKYCCTBCHHOT'O
KOMMYHHUKATHBHBIE NOTPEOHOCTAMU COBMeCTHON ~ [AHTC/ICKTa, MCTOJIBI
TE€XHOJIOTMH, B TOM JIEATEIbHOCTH, UCTIOJb3YS ICKOMITOSHIIHH
[perIaeMbIX 3a1a4 ¢
4HCIIEC Ha COBPEMEHHBIE
MCIIOIb30BAaHUEM
MHOCTPAHHOM KOMMYHHKAIlMOHHBIE HCKYCCTBEHHOTO
A3BIKE, JJIs TEXHOJIOTUH; MHTCIIICKTA,
AKaJICMIICCKOTO 1 YMeTh: OCYIIECTBIATH
npodeccuoHaIbHOTO TEKOMITO3HUIIHIO
B3aUMOJCICTBUSA pelraemMbIX  3amad ¢
MCIIOIb30BaHUEM
MCKYCCTBEHHOTO
MHTEIUICKTA,
Biaanerb: HaBBIKAMU
EeKOMIIO3HILIHH,
(hopMasu3aIu

MPOTIECCOB B OOBEKTOB
IUTSE ICTIONTb30BAHUS
MHTEIICKTYaIbHBIX
TPOTrpaMMHBIX
CHICHUI




IIK'5

JCATCIIBHOCTHU B
KauCeCTBC HAYyUHBIX

I1K-5.1 3HaTh MEeTOaBI

CriocoOHOCTh pa3pabOTKH OpUTHHATBHBIX
HCIIOJIb30BATh ITOPUTMOB ¥ MIPOTPAMMHBIX
3HaHHE OCHOBHBIX PEIICHUH C UCTIOJIb30BAaHHEM
METOJIOB COBPEMEHHBIX TEXHOJIOTHIA
HCKYCCTBEHHOTO

HMHTEJIEKTA B

V(o (149 )11 (S

npodeccnoHaTbHOMI

MOZJCIIMPOBAHUS U
aHaJIn3a CJIOXHBIX
CCTCCTBCHHBIX U
HNCKYCCTBCHHBIX
CHUCTCM

COTPYIAHUKOB,

IIpENoAaBaTeIIe

00pa3oBaTebHBIX

OpraHu3aluin

BBICILIETO

oOpa3oBaHwsl,

HHXEHEPOB,

TEXHOJIOTOB

[1K-6 [1K- 6.1 Beibupaer 'Y MeTh: OCyIIECTBIATh

Croco0eH BBISIBUTH IIPOrPaMMHBIE IaT¢OPMBI TEKOMITO3ULIHAIO

€CTECTBEHHOHAYYHY CUCTEM UCKYCCTBEHHOI'O [pemacMbIX 3a1a4 C

0 CYIIHOCTB HHTEJICKTA; IMCITOJIB30BAHUECM

po6IeM, I1K-6.2. YyacTByeT B VCKYCCTBCHHOTO

BO3HUKAIOLIKX B TPOBCACHHH N ]I/;HTeHHeIﬁTa’

xoJ1e SKCIIEPUMEHTAIbHOU IIPOBEPKH JIaJIeTh: HABbIKAMU

IpOdbeCCHOHATBHO paboTOCIOCOOHOCTH CHCTEM (Iil)eKOMHOM/IHI/IH,
HWCKYCCTBEHHOT'O UHTEJIJIEKTA opMaJin3aluvmn

ACATCIIBHOCTH B [POIIECCOB U OOBEKTOB

obsactu IUTST ICTIONTE30BAHUS

MHTEIJIEKTYaIbHbBIX
MPOrpaMMHBIX
[pELICHUH.

4. CTPyKTYypa U cojiep:KaHHe JUCHUILINHBI (MOLYJI51)
4.1. CTpyKTypa QM CHUIIMHBI (MOAYJIs1)
OO611ast TpyA0€MKOCTh AUCHUIUINHBI COCTABIISICT 2 3a4ETHBIX €IUHMII, /2 YacoB.

Ne
n/n| HauMmeHoBaHue pa3aesio
U TeM JUCIHUNIHHbBI

(MomyJs)

Buabl yuedHoii pa6oThl, BKIIOYas
€aMOCTOSATEIbHYIO padoTy CTYCHTOB U
TPYA0eMKOCTh (B Yacax)

ceMecTp

KonTakTHasn
padora

CamocTrosiTeJIbHA
s pabora

DopMBI TEKYLIET0

KOHTPOJIS YCIIEBAEMOCTH

(no neoensam cemecmpa)

DopmMa IPOMEKYTOYHOH

arrecrauuu (no
cemecmpam)
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4.2. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)

Ne n/m HauMeHoOBaHMe MOAYJIA, COAepKaHue Yacsl
«BBeJeHMe B MCKYCCTBEHHbII HMHTE/UIEKT U OCHOBHbIE
1 MeTOoJbl MALIMHHOIO OOy4YeHHUsA AJA PpPaboThl € TAGJIUYHBIMU
JAAHHBIMHU»
Jlekniuu 10
1.1-1.5 | [OnuuoHanbHO: MaTeMaTU4eCKUn nuk0e3 o 3JIEMEHTaM 10

MaTeMaTUYeCKOW CTATUCTUKH, JUHEHHOW anreOphl U MaTeMaTHYECKOTO
aHajm3a. |

OCHOBHBIE 33/laud  CHCTEM HCKYCCTBEHHOTO HWHTEJUICKTA.
Knaccudukanus, xmacrepuszaiusi, perpeccus. THUIBI MaIIMHHOTO
oOydeHHus: ¢ yduTelleM, Oe3 yYHTeNs, ¢ YaCTHYHBIM IPHUBJICUYCHUEM
yauTensi, 00y4eHHe ¢ TOKPETUICHUEM.

Knaccudukarus Ha npumepe anroputma K-Omkailimux cocemei
(KNN) [OmnmuonanbHO: BeICTphIii  MOMCK — ONMXaWIIMX — cocenei. ].
MeTpuku OIeHKH Kiaaccu(uKaluu: mojaHota, Tourocts, Fl, ROC, AUC.
Banmupnanmmonnass u tectoBast BbiOOpka. Kpocc-Bammmanusa. Pabora ¢




KaTeropraJibHbIMU MPU3HAKAMHU.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 -
kodddunmenT nerepmuHanuu. JInHelHas perpeccus, MOJTUHOMUATbHAS
perpeccusi. IlepeoOyuenne u perynspuzainus, rpeOHeBas perpeccus,
LASSO, ElasticNet.

Jlunerinpie  moxmenu it kinaccudukamuu.  [leprenTpoH,
JIOTUCTUYECKAsT  perpeccusi,  IOJIHOCBS3HBbIE  HEHPOHHBIE  CETH,
CTOXACTUYECKUI TpaHEeHTHBIA CIYyCK M 0OpaTHOE pacnpoCTpaHEeHHe
rpaguenTta. Perynspusarus THHEHHBIX MOIeTIeH Kitaccu(DUKAIHH.

Knacrepuzanus, k-means, k-means++, DBSCAN,
arJioMmepaThBHas KJiacTepusalusi. MeTpUKHu OLIEHKH KJIACTEPU3ALIUHU.

ANTrOpUTMBI, OCHOBaHHbIE HAa IPUMEHEHUH PELIAIOIINX JI€PEBHEB.
Kputepuu pasnenenust y3na: WHOOPMAIMOHHBIA BBIMTPHIII, KPUTEPUN
Jlxuau.  AHcaMOlIM  pelIalomIuX  JepeBbEeB:  CIy4alHBId  Jec,
IpaJIueHTHBIA OyCTHUHT.

Meton omopubix BekTopoB. Ilpsimas u oOparHas 3agava.
Onpenenenre OnOPHBIX BEKTOPOB. S IepHBIN TPIOK.

HauBHblii  OaifecoBckmii  KiaccupuraTop. MeTOAbl  OLEHKU
pacnpeneneHus npu3HakoB. EM-anroputm Ha mpumepe cMecu rayCccuas.

Metonpl 0€3rpaMEHTHON ONTUMM3ALMM: CIIy4alHbI IOMCK,
hillclimb, omkur, reHeTHuecKuil aarOpuTM.

JlaGopaTopHble paboThbI 8
JIP1.1 | Metozsl paboTsl ¢ Tabmuamu B Python. Arperanus u Busyanuzanus 2
naHHbIX. [IpoBe/ieHue NepBUYHOrO aHANIM3a IaHHBIX.
JIP1.2 | crionmbp30BaHME M CPaBHEHUE aNTOpUTMOB Kiaccupukanuu: kNN, 2
pelaronye AepeBbesi U MX aHcamMOJIu, IOTUCTHYECKasl perpeccusl.
JIP1.3 | Ucnonb3oBaHue W  OLEHKa  alroputMoB  perpeccuu.  Ilogdop 2
OTITUMAITEHBIX
apaMeTpPOB peErpeccuu
JIP1.4 | OntuMuzanvoHHble 3aa4l M ux pemenus. [londop rumepnapamerpos 2
JITOPUTMA C MOMOIIBI0 METOJIOB ONITUMU3ALINH.
IIpakTHKa 10
IIP1.1 | IIporpaMmMHO-aJIrOpUTMHUYECKOE OCBOCHUE MaTEpHAIIa 10
CamocrosiTesibHas padora 8
CP1.1 | IlpopaboTka yueOHOro MaTepHasa JeKIHi 2
CP1.2 | IloaroroBka K 1a00paTOpHBIM paboTam 4
CP1.3 | IloaroToBka K pyOe:KHOMY KOHTPOJIIO 1
CP1.4 | JIpyrue BUbl CAMOCTOSITEIIbHON pabOThI 1
2 Jleknun 4
2.1- | Heiiponnsie cetn. OyHKIMH OMIMOKH HEHPOHHBIX ceTell 1 00ydeHHe ¢ 4
2.3 MOMOUIBI0 OOPAaTHOTO pacHpocTpaHeHusi rpaaventa. [lonsTue 63Tya H

AIOXHU.

Paborta ¢ u3o0pakeHUs MU C MOMOIIBI0O HEMPOHHBIX ceTell. CBepTOUHbIE
HelpoHHble ceTH. Omepanuu cBepToK, Max-pooling. IlomynspHbie
apXUTEKTYphl CBEPTOUHBIX HeHpoHHBIX ceTeil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdepnoe o0yueHue.

Oo6pabotka TekcToB. PaboTa ¢ eCTECTBEHHBIM SI3BIKOM C IOMOIIBIO
HEHpOHHBIX ceTell. BekTopHble mpejacraBieHus i Tekcra: word2vec,
skipgram,

CBOW, fasttext. Pexyppentnsie Heliponnsie ceti, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.




JlaboparopHbie padoThI 6
JIP2.1 | Knaccudukanus n3odpaxeHuil u TpanchepHoe o0yueHue. 3
JIP2.2 | Pabora c TeKCTaMU U UX BEKTOPHBIMU MPECTABICHUSIMU TEKCTOB. 3
IIpakTHKa 4
P [IporpaMMHO-aNrOpUTMHYECKOE OCBOCHHE MaTepHaa 4
2.1
CamocrosiTesibHAas pa6oTa 7
CP2.1 | [IpopaboTka yueOHOrO MaTepuasa JeKIun 1
CP2.2 | [loaroroBka K 1a00paTOPHBIM paboTam 4
CP2.3 | [loaroroBka K pyOexHOMY KOHTPOJIIO 1
CP2.4 | Jlpyrue BUabl CAMOCTOSITEIbHOU PaOOTHI 1
«O0y4eHue ¢ MoJAKpEIICHUEM»
3 Jlekuuu 4
3.1- | Ilonarus areHra, cpeapl, COCTOSIHUS, IEHCTBUI 1 Harpaapl. OYHKIIHS
3.2 ueHHoctu coctosHusa (Valuefunction) u ¢yHKIUS KauecTBa ACHCTBUS
(Qfuntion).
OnTumu3anusi CTpaTerWd C TOMOINBI0 MaKCUMH3aluu  (PYHKIIHHA 4
LIEHHOCTHU U KadyecTBa. Q-o0yueHue.
I'ny6okoe oby4enue ¢ moakperieHrueM. Deep Q-Networks, Actor-critic.
st yposust skenieptHbiii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTopHble paGoThbI 4
JIP3.1 | Ilpumenenue Q-Networks 11 perieHust mpocThIX OKPYKEHHIH. 4
IIpakTHKa 4
1P [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHraia 4
3.1
CamocrosiTejibHas padora 3
CP3.1 | IIpopaboTka yueOHOTO MaTepHaia JEKIIUM 1
CP3.2 | TloaroToBka K 1aOOpaTOpHBIM paboTam 1
CP3.3 | [loaroToBka Kk pyo€KHOMY KOHTPOJIIO 0,5
CP3.4 | Jlpyrue Buabl CaMOCTOSITEIBHONW PaOOTHI 0,5

5. O6pa3oBaTebHbIe TEXHOJIOTHHU
B mpouecce mnpenopaBanust Mopaynist MCNONB3YIOTCS CIEAYIOUIME METOMbI, CPEACTBA U
00OHOBIIsIEMOE MPU HEOOXOAMMOCTH IPOTrpaMMHOE o0ecrieyeHre NHPOPMALIMOHHBIX TEXHOIOTUA:
— e-mail npenogaBarens;
— DJeKTPOHHbIE Y4eOHO-METOAMYECKHE MaTepuanbl s oOecreueHHs CaMOCTOSTeNbHOU
paboTHI CTYJICHTOB;
— chHucok caitoB B cetn «VHTepHET» NS MOMCKA HAYYHO-TEXHUYECKOW WHGOpMAIUU IO
pasaciiaM ANCHUIIIIUHBI,
— MaKeThl IPUKJIAIHBIX IPOTrpaMM, Hanpumep, pytorch.

6. YueOHO-MeTOAUUYECKOE o0ecrnevyeHrne CaMOCTOSATEIbHOIi PpadoTbl  CTYJAEHTOB.
OuneHouyHble cpeacTBa I TeKYLIero KOHTPOJISA  yCIeBaeMOCTH,IIPOMEXKYTOYHOI
aTTeCTallui 110 U TOraM OCBOCHUA TUCIHUIIJIMHDI.

Jnist oGecriedeHus: caMOCTOATENBHOM PaboThI CTYACHTOB IO Moyt chOpMUPOBaH METOANYECCKHUIA
KOMIIIEKC, BKITFOYAIOIINIA

B ce0s ceayronie yaeOHO-MeTOINIECKIEe MaTePHAITBI:

1. [Iporpamma kypca.

2. Y4eOHUKHN U y4eOHBIC TTOCOOMS.

3. Cnmcok azpecoB callTOB B MH(OPMAIIMOHHO-TEIIEKOMMYHHUKAIIMOHHOH ceTH «VHTepHeT» (nanee



— cetb «MHTEpHETY), COIepKAIINX AKTyaJIbHYI0 HH(OpMAIHIO 1Mo 6s1okam MoyJis.
bubmuorpaduueckue cchlTku Ha y4eOHbIe U3IaHUs, BXOASIIUE B METOAMYECKUN KOMILIEKC,
MIPUBEJICHBI B IEPEYHE OCHOBHOM U JTOTIOJIHUTEIBHON Y4eOHOM TUTepaTyphl, HEOOXOAUMOMN st
ocBoeHust Moyt (pasaen 7).

K nonosHuTENBHBIM MaTepraIaM TaKKe OTHOCUTCS IEPEUEHb pecypcoB ceTH «IHTepHeT»,
PEKOMEHIyeMBbIX JUISl CAMOCTOSITENIbHOM paboThl ipu ocBoeHuu Moays (pa3zaen 7). CTyaeHTbI
IOJTy4aroT AOCTYII K YKa3aHHBIM MaTepHajgaM Ha IEPBOM 3aHATHH 110 Moay:iio.

7. Y4yeO0HO-METOAMYECKOoe " MaTepuaJIbHO-TeXHUYECKOe o0ecreuenue
AUCHHUILIMHBI(MO/YJIs1)

7.1. YueOHas qureparypa:

OcHoBHas JUTEpaTypa no MoayJio

1 Mammanoe o0yuyenne. Hayka U HCKyCCTBO MTOCTPOCHHUS alITOPUTMOB, KOTOPBIE
W3BJeKaloT 3HaHus u3 naHHbIX. [lerep @nax. JIMK Ilpecc. 2015.

2. TI'myGokoe oOyuenwue. [lorpyxenne B Mup HeilipoHHBIX ceteld Hukonenko Cepreit
Uropesuu, Kamypun A. A. | Hukonenko Cepreii Uropesuu, Kamypun A. A.

3. O6yuenue ¢ noakperuiennem / Carron Puuapn C, bapto Dunpro I'., JIMK Ilpecc, 2020.

JlonoIHUTeIbHBIE y4eOHble MATepPHaJIbI
1. OcHOBBI UCKYCCTBEHHOT'O MHTEIJIEKTA : yueOHoe nmocobue / E.B.boposckas, H. A.
HaBb1ioBa. 4-¢ u3a.,30mekTpoH. M.: Jlaboparopus 3nanuii, 2020. 130 c.
HckyccTBeHHBIN HHTEIUICKT ¢ ipuMepamu Ha Python. Jixomml Ipatuk. Bunbsive. 2019.
3. IlpukmagHoe wmammHHOE 00yueHue ¢ momoinbio Scikit-Learn, Keras u TensorFlow:
KOHUEMNIMY, MUHCTPYMEHThl U TEXHUKHU JJI CO3JaHMSI MHTEJUIEKTYalbHBIX CHCTEM , 2-€
nznanue. XKeponOpenbeH. [Inanexktuka-Bunbsame. 2020.
Xenpuk bpunk, JIx)xo3ed Puuapne, Mapk @esepond «MamuaHOe 00yueHuey, [Turep 2017,
5. Kak yunrcs mammna: PeBomronust B 061acTi HEMpOHHBIX ceTel U riryOokoro oOyueHus. SH
Jlexyn. AnsnimHa PRO. 2021.
6. I'poxaem rimy6okoe o0ydenue. Dunapio Tpack. [Turep. 2019.
7. OOyuenue c¢ noakperienneM Ha PyTorch. Coopuuk penentoB. KOcu Jlro. JIMK Ilpecc.
2020.
8. https://spinningup.openai.com/en/latest/

N

e

7.2. UnTepHeT-pecypchl

[IpuMmepHBIii IepeYeHb PECYPCOB CETH «MHTEPHET», PEKOMEHYEMBIX IIPH OCBOCHUN MOIYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Baenenue B mammHHOe o0y4enue ot «Bioinformaticinstitute»
(https://stepik.org/course/4852/promo )
3. Cnernmammzanus MammHHOE 00y4YeHUE U aHAIHM3 JIAHHBIX 0T «MOCKOBCKHIA (DH3UKO-
texundyeckuid HCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma asist npoBezeHus copeBHoBaHui mo DataScience( https://www.kaggle.com )

7.3. IIporpaMmmHoOe obecnevyeHmne:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016
— Amnrusupycroe 10 Kaspersky endpoint security
— CmpaBouHo-nipaBoBas cucreMa “I'apant”
7.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue
Onncanne MaTepruaJIbHO-TEXHUYECKOI 0a3bl, HeOOX0AMMOI 111 M3YYeHHS] MOXYJIsI


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/

[lepeyenp MaTepUATLHO-TEXHUIECKOTO 00ECTICUSHUS MOTYJIS

Ne 11/m1 By 3ausTril

Bun u HaumeHOBaHUE 000pY0BaHUS

1 VUlexkuuoHHEBIE
3aHATUSA

AyIUTOPHU C MYJIBTUMEIHUIHBIMU CPEICTBAMH, CPEICTBAMHU
3BYKOBOCIIPOU3BCACHUA U UMCIOIIIHUEC BbIXOA B CCTh ((I/IHTepHeT».
[Momernienus 1j1st IPOBEICHUS ayANTOPHBIX 3aHATHH,
00opyT0BaHHBIC YIeOHOM MEOEIBIO

2 UlaGoparopHbie
paboThl

KOMIIBIOTEPHBIN KJIACC ¢ KOMILJIEKCOM ITPOTPaMMHBIX CPEJCTB,
MIO3BOJIIIOLIMX KAXIOMY CTYIEHTY pa3padarblBaTh IPOrpaMMHbIE
peanu3anuy NpakTUYECKUX 3a1a4 B XOJ1€ BBIIIOJIHEHUS
J1a00paTOPHBIX padoT

3 |CamocrosiTenbHast
paborta

bubnoreka, nMeronias padboure MecTa Uit CTYACHTOB. AyIUTOPHH,
OCHAIIICHHBIE KOMITBIOTEPaMH C JJOCTYIIOM K ceTu «HTepHeT»

4 [IpakTuka

KoMITbIOTEpHBIH KJIACC ¢ KOMITJICKCOM IPOTPAMMHBIX CPEJICTB,
MTO3BOJISIONINX KAXKJOMY CTYJICHTY pa3padaThiBaTh MPOrpaMMHBIC
peanu3aiy MpakKTUISCKUX 3a/1a4 B X0JIC BBITIOJTHCHUS
71a00paTOPHBIX padoT




Pabouas nporpamma nucuuiinabl «CUCTEMA HCKYCCTBEHHOTO HHTEIIEKTa» COCTABIIEHA B
cootBercTBUM ¢ TpeboBanusaMu @I'OC BO no nanpasnenuto noarorosku 03.04.02 ®dusuka,
YTBEPKACHHOIO IpHKa3oM MuHucrepcTBa o0pazoBanus U Hayku Poccuiickoit ®deneparuu ot 7
aBrycra 2020 r. Ne 914

[Tporpammy cocraBmit: c¢t. mpeno. kadeapst UCuT, / Azue P.A-C./

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsl « MTHGOpMaMOHHBIE CHCTEMBI i TEXHOJIOTHI)
[TpoTtokon Ne _ ot 2025 rona

[Iporpamma  omoOpeHa  Y4eOHO-METOIMYECKHMM  COBETOM  (PU3HKO-MATEMaTHYCCKOTO
¢dakynbrera
[Tporokon Ne_7 ot « 13 » _mapra 2025 roma




CBeeHus1 0 TiepeyTBepP:KIAeHHMH MPOrpaMMbl Ha oO4YepeaHOH Y4YeOHbIH Troa H
perucTpanuu u3MeHeHuil

YyeOHsblii Pemrenue BHecennble usMeHeHUS IMonmuce 3aB.

ToJI kadenpsl kadenpoit
(Ne mpoTtokona, nata)




