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1. Ileaun ocBOeHHS IMCIUILINHbBI

[enbro u3yueHus: TUCHUTUINHBI « CHCTEMBI UCKYCCTBEHHOT'O UHTEIIJICKTAY SBIISICTCS
(dbopMHpOBaHHE KOMIIETCHIIUU B 00JIACTH TPUMEHEHHS MHTEIUIEKTYaIbHBIX HH(POPMAITMOHHBIX
CUCTEM JTsI pelIeHUs Mpo(ecCHOHANBbHBIX 3a/1a4.
3a1auu TUCIUTUTAHBL:
— O3HAKOMHUTh C COBPEMCHHBIMH OOJIACTSIMH HWCCIIEJOBAaHUS [0 HCKYCCTBEHHOMY
UHTEIUICKTY U CepaMu MPHIIOKEHHS IKCIIEPTHBIX CUCTEM;
— TIO3HAKOMHUTHh C KOHIEMIHUSAMH, COCTABJSIFOIMMH OCHOBY COBPEMEHHBIX CHCTEM
HCKYCCTBEHHOT'O WHTEIIJICKTA;
— UBJOXKHUTh TEXHUYECKHWE IIOCTAHOBKM OCHOBHBIX 334, pEIIaeMbIX CHCTEMaMH
UCKYCCTBEHHOT'O HHTEIIJICKTA,
— TO3HAKOMHUTHh C OCOOCHHOCTSIMU TPAKTUYECKOTO HCIOJIb30BAHUS MHTEIUICKTYaTbHBIX
WH(OPMAIMOHHBIX CUCTEM B 00J1acTH MH(POPMAIIMOHHOM 0€30MacHOCTH.

2. Mecto nucuunaudbl B cTpyktype OINOII 6akanaBpuara
[uki, K KOTOPOMY OTHOCHUTCSI TUCIUTIIMHA:
Bb1.0O/J1. «Cuctembl HCKYCCTBEHHOTO MHTEIIIIEKTa

3. Pe3yabTaTrhl  OCBOEHUSI JIMCHUILIMHBI  (MoayJsi) «CHCTeMbl  UCKYCCTBEHHOTO
WHTEJJIEKTa

[Tpouecc u3yueHus: AUCUUIUIMHBI HAMpaBieH Ha (GOPMUPOBAHUE DIIEMEHTOB CIEAYIOUINX
kommeteHiuil B coorBercTBuu ¢ GI'OC BO 1o janHOMy HampaBiIeHHIO:

Kon HaumeHnoBanue Kon, HammMeHOBaHUE HHIMKATOPA 10CTUKEHUSI
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4.2. Conep:kaHue TUCHUNIHHBI (MOTYJI5)

N i/

HaumeHoBaHue MoAayJid, COACPKAHUE

Yacer

1

«BBeeHHEe B MCKYCCTBEHHBIII MHTELJIEKT M OCHOBHBIE METO/bI
MAIIMHHOTO O0yYeHHUA I Pa0OTHI C TAOTMYHBIMHU JAHHBIMHI»

Jleknum

10

1.1-15

[OnmuoHanbHO: MaTEeMaTHYSCKUM JUKOE3 o 3JIEeMEHTaM
MaTeMaTUYeCKOW CTATUCTUKH, JTUHEHHOW anreOphl U MaTeMaTHYECKOTO
aHanu3a. |

OcHoBHbBIC 3aJa4n CHCTEM HMCKYCCTBEHHOTO HHTEJIJICKTA.
Knaccudukanus, kmacrepuzanusi, perpeccus. THIBI MaNIMHHOTO
oOydeHus: ¢ yduTeneM, Oe3 YYHTeNsd, ¢ YaCTHYHBIM IPHUBICYCHUEM
yuuTens, 00y4eHue ¢ MOJKPEIIICHUEM.

Knaccudukanus Ha npumepe anroputma k-6mmkaiimmx coceneit (KNN)
[OnmuonansHo: BBICTpEIM TOWCK Ommkaimmx cocenei.]. Merpuku
OIICHKHM KJaccu(UKanuu: ToJHOTa, To4HOocTh, FI, ROC, AUC.
Bamupnanwonnass u tecroBas BeIOOpka. Kpocc-Bamumanms. PaGorta ¢
KaTeropuaJibHIMU MTPU3HAKAMU.

Perpeccusi. Merpuku ouenku perpeccun: MSE, MAE, R2 -
kod(pdurmeHT aerepMuHANMK. JIMHEWHAs perpeccus, MOJUHOMHUATbHAS
perpeccus. IlepeoOydenue u perymsipusanus, rpeOHEBas perpeccus,
LASSO, ElasticNet.

Jluneiinpie Monenu ainsa kiaccudukanuu. [lepuenTpoH, Joructuyeckas
perpeccusi, MOJIHOCBSI3HbIE  HEHPOHHBIE  CETH, CTOXACTUYECKHUU
TPaIMEHTHBIA CIYCK M OOpaTHOE paclpOCTpaHEHHE TpaJucHTA.
Perynsipuszanus nuHeRHBIX MOJieNiel KilacCU(PUKAIIUUY.

Knacrepuzanus, k-means, k-means++, DBSCAN, ariomeparuBHas
KJIacTepusanus. MeTpUKH OLIEHKHU KIIaCTEPHU3allUU.

ANTOPUTMBI, OCHOBAaHHbIE HAa TMPUMEHEHHHM pEHIAlOUIUX JEPEBHEB.
Kpurepun paznenenust ysna: WHQOPMAIMOHHBIN BBIUTPHIII, KPUTEPUA
Jlxuau.  AHcaMOIM — pelmaroIMX — JepeBbEeB:  CIy4YallHBIA  Jiec,
TpaIueHTHBIA OyCTHUHT.

MeTton omnopHbIX BekTOpoB. [Ipsimas u obpaTtHas 3amada. OnpeneneHue
OIOPHBIX BEKTOPOB. S IEPHBIN TPIOK.

HauHrplit OalfiecoBCKHIT KJaccuukarop. Metoap! OIICHKH
pacnpeneneHus npu3HakoB. EM-aroputM Ha mpuMepe CMECH rayCCUaH.
Meropl Ge3rpaTueHTHON ONTUMM3AIUK: ClydaiHbii mouck, hillclimb,
OT)KUT, TCHETUUECKHUI aJITOPUTM.

10

JlaGopaTopHble padoThI

JIP1.1

Mertobl paboThl ¢ Tabmuiiamu B Python. Arperanus u Buzyanu3aius
naHHbIX. [IpoBeieHre MepBUYHOTO aHATN3a TAHHBIX.

JIP1.2

CIIOJIb30BAaHUE U CPAaBHEHUE alITOPUTMOB Kiaccuukanuu: kNN,
pelaroIre 1epeBbes U MX aHCaMOJIH, JIOTUCTHUYECKAs! pErpeccusl.

JIP1.3

Hcnonp3oBanne W OLEHKa  alroputMoB  perpeccuu.  [loabop
OTNITUMAJTBHBIX
[IapaMeTPOB PErPECCUU

JIP1.4

OHTI/IMI/I3a]_[I/IOHHLIe 3alauu U UX PCHICHUA. HOI[GOp runeprapamMeTpoB
AJIToOpruTMa C MOMOIBIKO METOJJOB OIITUMH3AIIIN.

IIpakTnka

10

11P1.1

[IporpaMMHO-aNTOpUTMHYECKOE OCBOCHHE MaTepuaia

10

CamocrosiTeibHas pabora

CP1.1

[IpopaboTka yueOHOTO MaTepHaia JeKIui




CP1.2 | IloaroroBka K JlabopaTopHBIM paboTam 4
CP1.3 | IlogroroBka K pyOeKHOMY KOHTPOJIIO 1
CP1.4 | [/Ipyrue BUIBI CAaMOCTOSITEIHHON paOOTHI 1
2 Jlexkuun 4
2.1- | Hetiponnsie cetu. yHKIMM OMUOKY HEHPOHHBIX ceTel U 0OOyUYCHHE C 4
2.3 MOMOIIBI0 00paTHOTO pacmpocTpaHeHus rpaguenta. [lonsarue 63t4ya u
SIOXMU.
Pabota ¢ n300paKeHUSIMU C TIOMOIIBbIO HEHPOHHBIX ceTeil. CBepTOYHbIE
Heiiponnsie cetd. Omepamuu  cBepTok, Max-pooling. TlomymnspHbie
apXHUTEKTYphl CBEPTOUHBIX HEHpOoHHBIX ceTeil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. TpancdepHoe o0yueHue.
OOpaboTka TekcToB. PaboTra C €CTECTBEHHBIM SI3BIKOM C ITOMOIIBIO
HEHpOHHBIX ceTell. BekTopHble mpeacraBieHus i Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppenrtusie Heiiponnsie cetu, LSTM, GRU.
Tpancdopmepsr, BERT, GPT.
JlaGopaTopHbie padoThI 6
JIP2.1 | Knaccuduxanus nzobpaxenuii u TpanchepHoe o0ydeHue. 3
JIP2.2 | Pabota c TeKkCTaMH U X BEKTOPHBIMHU IPEACTABICHUSIMHU TEKCTOB. 3
IIpakTnka 4
1P [IporpaMMHO-QJITOPUTMHYECKOE OCBOCHUE MaTepHralla 4
2.1
CamocrosiTeibHas paboTa 7
CP2.1 | I[IpopaboTka y4eOHOTO MaTepuaia JICKIHi 1
CP2.2 | I[loaroroBka k 1a00paToOpHBIM paboTam 4
CP2.3 | I[loaroroBka K pyOe:KHOMY KOHTPOJIO 1
CP2.4 | Jlpyrue BUabl CAMOCTOSATEIHHONU PaOOTHI 1
«OO0yueHue ¢ MoJKperyIeHuEM»
3 Jlekmun 4
3.1- [TonsTus arenTa, cpenpl, COCTOSAHUSA, AEUCTBUN U Harpaibl. OyHKIHS
3.2 nennoctu coctosaus (Valuefunction) u ¢ymukius kadecTBa aeiicTBUS
(Qfuntion).
Ontumu3anusi CTpaTerMd C TOMOIIBI0  MaKCUMM3aUUM  (QyHKUIUH 4
LIEHHOCTH U KadecTBa. Q-o0ydeHue.
['mybokoe obyuenue ¢ moakperieHrem. Deep Q-Networks, Actor-critic.
s yporust akcneptHblii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTopHble padoThI 4
JIP3.1 | IIpumenenue Q-Networks st pereHus IpoCThIX OKPYKEHHH. 4
IIpakTnka 4
np ITporpaMMHO-aIrOpUTMHUYECKOE OCBOEHUE MaTepHaa 4
3.1
CamocrosrenbHas padboTa 3
CP3.1 | IIpopaboTka yueOHOTO MaTepraa JICKIIHA 1
CP3.2 | IloaroroBka k 1a00paTOPHBIM paboTaM 1
CP3.3 | IloaroroBka kK pyOeKHOMY KOHTPOJTIO 0,5
CP3.4 | JIpyrue BUAbI CAMOCTOSATEIHHONU PAOOTHI 0,5

5. Oopa3oBaTe/bHbIE TEXHOJIOTHH




B npouecce npenomaBanuss Mopayiis HCHOJIB3YIOTCS CIEAYIOLIME METOAbI, CPEACTBA W
OOHOBIISIEMOE MTPH HEOOXOIUMOCTH MPOrPaMMHOE oOecrieueHre HHPOPMAIIMOHHBIX TEXHOJIOTHHA:
— e-mail npenonaBarens;
— OJICKTPOHHBIC Y4eOHO-METOJAMYECKHE MaTepHajbl Ui OOCECIIEYCHUs CaMOCTOSITEIbHON
paboTHI CTYJICHTOB;
— CIHUCOK caiiToB B cetu «HTEepHET» Ui MOMCKAa HAayYHO-TEXHUYECKOW WH(POpPMAIUU T10
pasaciiaM AUCHUIIIINHBIL,
—  MaKeThl MPUKJIAJHBIX IPOrpaMM, Harrpumep, pytorch.

6. YueOHO-MeTOqUYeCKOe o0ecredyeHHe CaMOCTOSITEIbHOH PadoThl  CTY/AEHTOB.
OueHouHble cpeAcTBa IS TeKyllero KOHTPOJSI  yCHEeBA€MOCTH,IIPOMEKYTOYHOM
aTTecTAlMU 10 UTOraM OCBOEHHS IMCIHIJIUHBI.

Jlis oGecniedyeHus: CaMOCTOSATEIbHON pabOThI CTYASHTOB 10 Moayiro cpopMUpOBaH METOIUYECKUI
KOMIIJICKC, BKIHOYAIOIIUIA

B ce0s1 clenyronue yaeOHO-MeTOJMUECKUE MaTepUaIbL:

1. IIporpamma kypca.

2. Y4eOHUKY B yU4eOHbBIE TIOCOOHS.

3. Cnmcok agpecoB caiToB B MH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT (nanee
— ceTb «HTEpHETY), coepKalluX aKTyaabHy0 HH(pOopMaIHIo o 6okam Moyss.
Bubnuorpaduueckre cchlIkM Ha yuyeOHbIEe U3AaHUs, BXOSIINE B METOAMYECKHI KOMILIEKC,
MIPUBECHBI B TIEpeYHE OCHOBHOH U JIOTIOJIHUTEIBHOH yueOHOH TuTepaTypbl, HEOOXOIUMOMN ISt
ocBoeHust Moy (pazaen 7).

K nononHuTensHbIM MaTepualiaM Takke OTHOCUTCS IiepeueHb pecypcoB ceTu «HTepHeT,
PEKOMEHYEeMBIX JJIsl CAMOCTOSTENILHOM paboThl ipu ocBoeHnr Moyis (pa3aen 7). CTyIeHThI
MOJYYaroT JOCTYH K YKa3aHHBIM MaTepuaiaM Ha IepBOM 3aHATHH 110 Moayo.

7. YueOHO-MeTOAMYECKOE U MaTepHaJIbHO-TeXHUYECKOe ol0ecrieyenue
AMCUMILUTAHbI(MOLYJIA)

7.1. YyeOHas auTepartypa:

OcHoBHast TUTEpaTypa 1o MOAY. 10
1 MammunaHoe oO0yuyenue. Hayka u uCKycCTBO OCTPOEHHS alrOPUTMOB, KOTOPBIE
U3BJIEKAIOT 3HaHMs U3 naHHbIX. [lerep dnax. IMK Ilpecc. 2015.
2. T'myGokoe obyuenue. [Torpyxenue B Mup HelHpoHHBIX ceTeit Hukonenko Cepreit
Uropesuy, Kagypun A. A. | Hukonenko Cepreii Uropesny, Kagypun A. A.
3. OOyuenue ¢ noakperieaneM / Carron Puuapa C, bapro Dunpro I'., JIMK Ipecc, 2020.

JlonoiHUTeIbHBIE YYeOHble MaTepHaJibl

1. OcHOBBI HCKYCCTBEHHOTO MHTeIUIEKTa : yuyeOHoe mocodue / E.B.bopoBckas, H. A.

HaBbinoBa. 4-¢ u3f.,3nektpoH. M.: Jlaboparopus 3uanuii, 2020. 130 c.

HckyccTBeHHBIH MHTEIUIEKT ¢ puMepamu Ha Python. [[xommlIparuk. Bunbsame. 2019.

3. IpuxmagHoe wmammHHOE 0OydeHme ¢ momompblo Scikit-Learn, Keras u TensorFlow:

KOHIICTIIUN, WHCTPYMEHTBl M TEXHHUKH JUISl CO3JAaHUS WHTEJUIEKTYyaJbHBIX CUCTEM , 2-€

m3nanue. KeponOpenben. J(nanexktuka-Bunbsame. 2020.

Xenpuk bpunk, /xo3ed Puuapae, Mapk desepond «Mammmnnoe o6yuenue, [Tutep 2017,

5. Kak yunrcsa mammna: PeBosronyst B 001aCcTH HEMPOHHBIX ceTelt U I1yOokoro ooyuenus. SIx
Jlexyn. Anpninuna PRO. 2021.

6. I'pokaem rimybokoe ooydernue. Duapro Tpack. [Turep. 2019.

7. OO6yuenue c noakpersienueM Ha PyTorch. Coopuuk peuentos. KOcu Jlro. JIMK Ilpecc.
2020.

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

7.2. IuTepHeT-pecypcebl

IIpuMepHBIii IEpEUYEeHb PECYPCOB CETU «MHTEPHET», PEKOMEHIYEMBIX IIPU OCBOCHUU MOYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Bsegnenwe B MammHHOe 00ydenue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
3. Crmenmanu3zanust MammHHOE 00y4YeHHE U aHAIN3 JaHHBIX OT « MOCKOBCKUHN (U3UKO-
texundyeckuii uactuty™» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma i npoBeneHus copeHoBanuii mo DataScience( https://www.kaggle.com )

7.3. IIporpamMmmMHoe o0ecnieyeHue:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016
— Amntuupycuoe [10 Kaspersky endpoint security
— CnpaBoyHo-nipaBoBas cucrema “T'apant”

7.4. MaTepunaJbHO-TeXHHYeCKOe o0ecrieyeHne
Onucanne MaTepuaJIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM/IJIA U3YyYeHUST MOLYJIS

Hepequb MaTCpruaJIbHO-TCXHUYCCKOI'O obecrieueHus MO)IyJ'IH

Ne /i | Bun 3ansTHii Bun n HanMeHoBaHNE 000py10BaHUS

1 |JlexkumonHsie AyuTopuu ¢ MyJbTUMEIUNHBIMU CPEICTBAMHU, CPEICTBAMU
3aHATHS 3BYKOBOCIIPOU3BEACHUS U UMEIOUINE BBIXO B ceTh «HTEpHET».
[Tomerenus A MPOBEACHUS Ay IUTOPHBIX 3aHATHM, 000PYOBaHHbIE

2 |JlaboparopHbl |KoMmbIOTEpHBIN KIacc ¢ KOMIUIEKCOM MPOTPAMMHBIX CPECTB,

e paboTbl MO3BOJISIIOIINX KOKIOMY CTYJICHTY pa3pabaThiBaTh POrpaMMHBIE
pean3aluy IPaKTUYECKUX 3a/1a4 B XO/I€ BBIMOJIHEHUS Ja00paTOPHBIX
padoT

3~ |CaMOCTOATCIIEH | bHOJIMOTEKa, NMEIOIIas padOune MecTa Ui CTYACHTOB. AYIUTOPHH,
ast pabora OCHAIIICHHBIE KOMIIBIOTEPAMHU C JOCTYIIOM K ceTu «HTepHET»
4 |IIpakTuka KoMmnbroTepHsIii KJ1acc ¢ KOMIUIEKCOM ITPOTPaMMHBIX CPEICTB,

MO3BOJISIONIUX KaXKIOMY CTYJICHTY pa3padbaThiBaTh MPOrpaMMHBIE
peanu3anuy IpakKTUYECKUX 3a/1a4 B XO€ BBIMOJTHEHHs 1a00paTOPHBIX
pabot



https://spinningup.openai.com/en/latest/
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1. Ilporpamma tectupoBaHus AlpeH.



Pabouast mporpamma no aucrumuinHe «Cucrema MckycCTBEHHOTO HHTEIIIEKTa» COCTAaBIICHA B
cootBercTBUH ¢ TpeboBanusiMu @I'OC BO no nanpasnenuto noarorosku 44.03.01
[Tenarormueckoe oOpazoBanne Maremaruka

[IporpamMmy cocTtaBui:

[Tporpamma ogoOpeHa Ha 3acenanuu Kadeapsl «MaTeMaTHUSCKUI aHAITN3)
[TpoTtokomn Ne6 ot «27» espanst 2025

[Tporpamma omoOpena Y4ueOHO-METOIMUECKUM COBETOM (PH3UKO-
MaTeMaTH4ecKoro (akynbreTa
[Iporokos Ne 7 ot «13» mapra 2025 1.
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OOH/J ONEHOYHBIX CPEACTB AJIAA ITPOBEJEHUA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEKYTOUYHOM ATTECTAIIUN OBYYAIOIINUXCS
IO MOAYJIIO « CUCTEMbBI UCKYCCTBEHHOI'O UHTEJIJIEKTA»



OIMCAHUE MOKA3ATEJIEV 1 KPUTEPUEB OLIEHUBAHMUSI
KOMIIETEHIIUM HA PA3JIMYHBIX DTAIIAX UX ®OPMHUPOBAHNA,
OINUCAHHME HIKAJI OHEHUBAHUA

®ounp onieHouHbIx cpeacts (POC) npegycmaTpuBaeT claeayrolee:

— OIHcaHue KOMILIEKca MoKa3aTeJsiel — IECKPUITOPOB OCBOCHUS KOMIIETEHIIN B BUIE
pe3yabTaTOB 00YUYEHUs, KOTOPBIE CTYACHT MOXKET MPOJIEMOHCTPUPOBATH (

— (tabmawuma 1). Iy KOHTPOJIS TOCTHKCHHS KaXI0TO U3 HUX MPEILyCMOTPCHBI OLICHOYHBIC
CpeICTBa B BUJIE BOIIPOCOB, 3a1aHUM U T.1I.;

— 0003HaUECHHE KpUTEpPHeB — IIPABUJI IPUHSTHS PELLICHUS 110 OLIEHKE JOCTUTHYTHIX
pe3yNbTaToB 00yUeHUs U cPOPMUPOBAHHOCTH KOMIIETCHIIUH.

Hanpumep, B kadecTBe mKassl oleHnBanus npuauMaetcs 100-6anpHast cucreMa ¢ BeIIeIeHUEM

(rpagarueii) OLEHOK:

PediTuHr Omnenka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Hezauer

TUHOBBIE KOHTPOJILHBIE 3ATAHUSI NJIA UHBIE MATEPHAJIBI,
HEOBXOJMMBIE JIJIS1 OEHKY 3HAHWI, YMEHMI U (MJTA) ONBITA
JNESITEJILHOCTH, XAPAKTEPU3VIOIIUE DTAIBI ®OPMUPOBAHUS

KOMIETEHIUH B MTPOLIECCE OCBOEHUSI OBPA30BATEJIBLHOI

MPOTPAMMBI

BeimyckHUK, OCBOMBIIMH 00pa3oBaTeNbHYIO  MpPOrpamMmy, JOJDKEH 00J1aaaTh
npodeccnoHaTbHBIMU KOMIIETEHIIUSIMU 10 TEMAaTHUECKUM MOJYJISIM ITPOTPAMMBI:

Kog HanmeHnoBanue Pe3ynbTarsl 00y4yeHus
TEMATUYECKOTO
MOLYyJIA
BBenenue B 3HaHu:
HCKYCCTBEHHBIN — TEOpEeTUYECKHE OCHOBEI aHAIN3a JAHHBIX U MAIlTMHHOTO
UHTEJJIEKT U 00y4eHus;
OCHOBHBIC MCTO/IBI — cnenu@uKa padoThl AITOPUTMOB MAIIMHHOIO 00YYEHHUS.
MAITIMHHOTO O0yYEHHUS Ymenus:
JJIS pa60TI>I Y - [OPUMEHCHHE METOJ0B MAILIMHHOTO o6yquH;1, IMOJTIOTOBKA
TaOJIMYHBIMU JAHHBIX U UHTEPIPETALNS PE3YIIETATOB.
HAaHHBIMH HaBbikn (Ol'ILIT IleﬂTeJILHOCTI/I):

- HHTEPECYeTCs HOBBIMU TPEHIAMH B CBOEH
poecCHOHANBEHOM OTPaCIU, pACCMATPUBAET UX C TOUKH
3pEeHUs IPUMEHEHHUS B CBOEH JIEATEIIbHOCTH;

- OLEHMBAET MIPUMEHUMOCTD AJITOPUTMOB,
BO3MO>XHBIEPUCKH U TIOCIIEICTBUS OIMINOOK, HAXOAUT
ONTUMAaIbHBIEPEIICHNUs 11 pabounx 3a1a4




CucreMpl 1TyO0KOrO 3HaHus:

o0yueHus - [pUHOUIBI 00yYEeHUs U IPUMEHEHUSI HEHPOHHBIX CETEH.

- apXHUTEKTYpPHI INTyOOKHX HEHPOHHBIX CETEH, MPUMEHSIEMBIX
B PELICHUHU MPAKTUYECKUX 3a]a4
CBSI3aHHBIX C aHAJIU30M U300paKEHUHN U TEKCTOB,;

Ymenusi:

- HacTpoiika He0OXOJUMOTO OKPYKEHHUS ISl pabOTHI C
HEUPOHHBIMH CETSMH.

- NpUMEHEHHUE U JOoOOyUYeHHenpea00y YeHHBIX
HEHPOHHBIX CeTeH U3 JOCTYIHBIX OMOINOTEK

HaBbIkH (ONBIT 1€ATEIbHOCTH):

- BJIaJICET HAaBBIKOM IPOBEACHHUSI ITOJIHOTO 1IMKJIA
BBIYHUCIUTENILHOTO SKCIIEPUMEHTA, OTPAXKEHHS X0Aa
BBITIOJTHEHUS MIPOEKTA U MOJIyYEeHHUs Pe3yIbTaTOB B
OTYeTax U JIOKyMEHTAIIUH;

- BIJIaJIe€T HAaBBIKOM HCIOJIb30BaHUS CYIIECTBYIOIIUX
MIPOrPaMMHBIX OMOJMOTEK U MOJICTICH, CO3TaHus
MIPOrPaMMHBIX pean3anuil rIyO0oKuX HEHPOHHBIX ceTei

OOyueHnue ¢ 3nanus:
MOJIKPETICHHEM - TEOPETUYECKUE OCHOBBI H AJITOPUTMBI O0yUCHUS C
MOJIKPEIUICHHUEM;

- NpuUMeHeHHue 00y4YEHHUs C OJKPEIUICHUEM JIIs
MPaKTUYECKUX 3a/1ay.

Ymenus:

- BBIOOp M peanu3aius aNrOpuTMOB O0yUYEHUS C
MOJIKPEIIJICHUEM C yUETOM CHEeU(PHUKHU 331a4U

- aJanTaius U HacTPOoMKa alrOpuTMOB OOYUEHHUS C
MOJIKPEIIJICHUEM I10/1 OPEEIIEHHYIO Cpeay.

HaBbIku (ONBIT 1eATEJIBHOCTH):

- UHTEpECyeTCs HOBBIMU TPEHIAMH B CBOEH
npodeccnoHanbHOM 0Tpaciu, paccCMaTPUBAET UX C TOYKU
3peHUsI IPUMEHEHHS B CBOCH JIESITEIbHOCTH;

- BJIAJEET HaBBIKOM HCIIOJIb30BAHMS CYIIECTBYIOIINX
MPOTPaMMHBIX OMOIMOTEK M MOJIENEH, CO3TaHUsI
MPOrpaMMHBIX peain3aliii Ha OCHOBE aJITOPUTMOB
00y4YeHus C MOJKPEIIEHUEM

CpenctBa 171s OIIEHKH Pa3IMYHbBIX YPOBHEH (POPMUPOBAHUSI KOMITIETEHIIUH 110 KaTErOpusM
«3HATB», KYMEThY, «BJANIETh» OOCCIEUYHBAIOT PEATU3AIMI0 OCHOBHBIX MPUHIIMIIOB KOHTPOJIS,
TaKHX KaK 00BEKTUBHOCTH u HE3aBUCUMOCTb, MPaKTUKO-OPUEHTUPOBAHHOCTb,
MEXTUCIUTLTHHAPHOCTD.

C yderoM 3TOro KOHTPOJIbHBIE BOMPOCH (3a1aHus, 3anauyu), Bxoxasmue B POC, mns
Pa3INYHBIX KATETOPUM M YPOBHEN OCBOCHHSI KOMIETEHIIMI MOTYT UMETh CJIEIYIOIINNA BHUI.

3HATDH
IIpumepsbi:
Turnel 387129 MAIIMHHOTO OOYYEHUS M KJIACCHI AITOPUTMOB, K HUM MIPUMEHSEMBIE.
2. OcHOBHBIE HaIlpaBJICHUS PA3BUTHUS UCCIIEI0BAaHUH B 00JACTH CUCTEM HCKYCCTBEHHOTO
WHTEJJIEKTA.
3. Teopernueckre OCHOBBI AITOPUTMOB MAIIMHHOTO OOYUYCHHUSI.

=



YMETD Ilpumepsr:
[ToaroToBUTH JaHHBIE K UCIIOJIB30BAaHUIO AITOPUTMA MAIIMHHOTO 00YYEHUS!.
OrneHnBaTh KA4€CTBO PEUICHUH CUCTEM MAIIMHHOTO O0YYEHHS.
3. ApantupoBaTh aIrOPUTMBbI MAIIMHHOTO 00YYEHUs K PEIIEHUI0 IPAKTUYECKUX 3a/1ad.

BJIAJIETD IIpumepsbi:

1 Merononorus pa3pabOTKu pelIeHUil MAaIIMHHOTO 00y4eHMS.
IIpuMepsl IPAKTUYECKOTO IPUMEHEHUST ADXUTEKTYP UCKYCCTBEHHOI'O MHTEIIEKTA.
3. Mertoab! OHJIaliH TECTUPOBAHUS PEIIEHUI MAIIMHHOTO O0YYEHUs..

N

S

METOAAYECKHUE MATEPUAJIBL, ONPEAEJAIOMUE ITIPOLUELYPbI
OLEHUBAHWA 3SHAHUH, YMEHUU U (MJIH) ONIBITA JEATEJIbHOCTM,
XAPAKTEPU3YIOIUE 3TAIIbBI ®OPMUPOBAHUSA KOMIIETEHIINHU

[Tpumeps! (MakeTbl) METOAUYECKUX MaTEpUAJIOB, ONPEIEISIIOIIMX IPOLEAyPbl OLEHUBAHUS
3HAHUM, yMEHUH U (WI1) OIbITA AEATEIbHOCTH

HaumenoBanue Kparkas xapakrepucruka IIpencrasienue
OLICHOYHOI'0 OLICHOYHOI0 CPeACTBA OLICHOYHOI'0 CPeACTBA
CpeacTBa B (hoHe
Texyimuii KOHTPOJIb CpencTBo NpOBEPKU OCBOEHUS KomrutekTs! Ouieros
yCIEBAEMOCTH YPOBHEM «3HATHY, KYMETh (3aanmin)

KommuiekT 0uiieToB (IpUMepHbIii)
buner 1.
11 BaiiecoBckuii knaccudurarop. Ouenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anroputm.
12 Kuacrepuszamus. KkMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6mu. Soft and Hard Voting. Bagging. Ciyuaiinbiii jiec.
2.2 Merpuueckuii knaccudukaropsl. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccus. LASSO, LARS. CART.

32 epeBbs pemeHuid. THpopManmoHHblil BBIUTpbIL. Omnoka KiaccupuKaim,
sHTponus, kpurepuid /[xunu. IIpyHuHr.

buner 4.

4.1 TnobanpHbiit nouck. Cryuaiinbiii nouck. Gridsearch. CmyuwaiiHoe
oyxnanue.baliecoBckas OMTHMHU3AIINS.

4.2 Jluneninas perpeccus. [lonnHomuansHas perpeccus. ['peOHeBas perpeccus.

buner 5.
51 AdaBoost. I'pagreHTHBII OYCTHHT pEIIArOIINX JIePEBbEB.
5.2 Knacrepuzarms. AgglomerativeClustering. Metpuku kiactepr3aiiim.

buner 6.

6.1. Onenka knaccudukanuu. dpdexruBHocTh 10 [Tapero. Precision-Recall 1 ROC kpuskbie.

AUC.

6.2 Heiiponnsie ceru. IlepuentponPo3enonarra. OOpaTtHOe pacnpocTpaHEHHE T'paJUCeHTA.
@OyHKIMM akTUBaMK. Softmax.



buner 7.

7.1 Jlokameubiii momck. HIllClimb wu ero pasnoBumHocTn. OTkur. ['eHeTHUECKHiA
AITOPUTM.

7.2 MeTtona onOpHBIX BEKTOPOB. Spa.

IlepeyeHnb 1a00paTOPHBIX PadOT (MPUMEPHBIIT)

O0mme pekoMeHIAUM K JIA00PATOPHBIM PadoTaM: /IJI1 Pa3HbIX YPOBHEUW MOATOTOBKH
CTYJIEHTOB MO>KHO UCIIOJIb30BaTh Pa3HyIO INIyOUHY peanus3anuu perieHus. Tak, 11 CTyAeHTOB
HETEXHUYECKUX CHEIHMATLHOCTEN 3aJaHIe MOKET 3aKII0YaThCsl B IPUMEHEHUU TOTOBBIX METO/IOB
u3 6I/I6JII/IOTCK HJIN 3aII0JIHCHUCM IIPOITYCKOB B IIpOorpamMmax, ric 60JIBIJ_Ia$I 9acCTh IIOArOTOBJICHA
npenogaBareneM. /{1 cTyA€HTOB TEXHUYECKUX CIIEUAIBHOCTEH 3a1aHne OyAeT 3aKII04aThCs B
peaM3anuy aIroOpUTMOB 0€3 HCIIOIH30BAHMS TOTOBBIX PEIICHUH.

JIP1.1 Metonsl paboTsl ¢ Tabmuimamu B Python. Arperamus u Bu3yanu3aius JaHHBIX.
ITpoBeneHue NEpBUYHOIO aHAIN3A JAHHBIX.

Llenu: nzyuenue MeTo 0B paboThI ¢ 1aHHBIMU B Python u npoBenenue nepBuyHOro aHaau3a
JTaHHBIX.

3aganue: 3arpy3ure naracer B pandaspatadpeiiM. BpiBequTe OCHOBHBIE MapameTpbl
naracera. Onpenenure, CKOJIbKO B JaTaceTe CIIy4aeB OTCYTCTBUS NPU3HAKOB. ONpeenuTe, CKOJIbKO
IIPU3HAKOB SBJISIOTCS KaTeropruaibHbIMU. BuzyanusupyiTe pacnpeesieHue IPU3HAKOB 10 KIIacCaM.
Busyanusupyiite 3aBUCUMOCTb MEKy IPU3HAKAMH.

JIP1.2 Hcnonws3oBaHue u cCpaBHEHUE alroputMoB kiaccupukanuu: kNN, pemaromume
JEPEBbs U UX aHCaMOJIU, JIOTHCTUYECKAsI PETPeCcCHsl.

Llenu: mpuMeHeHre 1 OIICHKA aJITOPUTMOB KJIacCU(UKAIUH.

3amanue:

Paznenute naracer Ha 00y4aromuii U BAJIMIAIIMOHHBIN C COXpaHEHUEM MTPOTIOPIUI KIIACCOB.
Knaccudumupyiite Touku U3 natacera ¢ momMomuibio aaroputMoB kNN, JTOrHCTUYECKOM perpeccud,
CART, cnyuaiinoro neca, CatBoost. [logbGepure mydimiie mapaMeTpsl aJIrOPUTMOB CIIOMOIIBIO
BaJMJallMOHHONW BbIOOpkH. CpaBHUTE BpeMs padOTHl aNTOPUTMOB U  3aBUCUMOCTH  OT
npeoOpaboTKU JaHHBIX.

JIP1.3 Hcnonb3oBaHue U OlLIEHKAa anropuTtMoB perpeccuu. Ilogbop onTuManbHBIX
[IapaMeTPOB PETPECCHH.

[{enu: n3yueHue anropuTMOB PErPECCUN.

3amanue:

[TpumenuTe MeTO ] TMHEHHON perpeccuu AJis peleHus 3a1a4u Ha fgaracere. JJo0aBbTe B
JlaTaceT MOJMHOMHUAIbHBIE TpU3HaKu. [l00aBisiiTe MpU3HAKK TIOKA HE YBUUTE IlepeoOyyeHne Ha
BanuaanmonHomaaracere. [Ipumenure rpedueByto perpeccuto 1 LASSO, uToOb1 n130aBUTHCS OT
nepeoOyyueHHUsI.

JIP1.4 Ontumu3anMoHHbIe 33/1a4l U UX pemenus. [lonbop runepnapaMeTpoB aaropurma c
MIOMOIIIBI0 METOOB ONITUMH3AIHN

Llenu: u3ydyeHue aaropuTMOB peIIeHHs] ONITUMHU3AIMOHHBIX 3a7a4.

3ananue:

1 OntumusupyiiTe JUIMHY MapLIpyTa B 3a/1aue KOMUBOSDKEpA € MOMOIIIbI0 anropuT™oB hill-

climb, oT>xura U reHeTHYECKOTO aNTropruTMa. BEIBEINTE MONMYYINBIIMIACS TYTh U €0 JIJTHHY.

2. OnTtuMusupyiTe THUIeprapamMerpbl aJIropuTMa MallMHHOTO oOyuyeHHs (Ha BBIOOp) C

MOMOUIbIO CIy4YailHOro TMOHMCKa, MoucKa Mo pemerke, aiaroputMa hillclimb, renernueckoro
IrOpUTMA.



JIP2.1 Knaccudukanus n3o0paxeHuii u TpanchepHoe o0ydeHue.

Llenu: n3yueHne METOI0B TIIyOOKOTO OOYYCHUS IS paOOTHI C M300paKEHUSIMH.

3ananue:

3arpy3uTe JataceT M CO3JaiTe HUTEpaTop I MOJEIH TIIyOOKOTO OOy4YeHHs. 3arpy3ute
npenodyuennyto Ha ImageNetcBeprounyto ceth (AlexNet, VGG unu ResNet) u no6aBsTe k back-
bonenosHOCBs3HBIN cioil it 00yueHus. O0y4ynTe HEHPOHHYIO CETh Ha, BU3YalH3HpPOBaB rpaduk
¢yHKIMU OTEeph Ha oOydaromel W BaMAALMOHHON BbIOOpKe. Peanusyiite MOIyinb NpUMEHEHHUS
HEHPOHHOM CETH K JJAHHBIM, IIPOBEPHTE KAUECTBO OOYUYCHHS HA TECTOBOM BBHIOOPKE.

JIP2.2 PaGoTa ¢ TekcTaMH U BX BEKTOPHBIMH MPECTABICHUSMH.
[enu: n3yyeHrne Moiesield BEKTOPHOTO NMPEICTABIEHUS TEKCTOB.
3agandue:
Ckauaiite ipeo0ydeHHbIe BeKTopa isl cioBaps. C MOMOIIbI0 TF000T0 Kiaccu(ukaTopa
mamuaHOoro ooydenus (KNN, SVM, CatBoost) kiaccuduimpyiite TEKCTHI U3 JaTaceTa 1o CyMMe
BEKTOpoB ci10B. Kimaccudunupyiite Tekctsl ¢ momonipio LSTM cetn.

JIP3. 1 [Ipumenenune Q-Networks asist perieHust IpOCThIX OKPYKCHUI.

[enu: n3ydyeHue npuMeHeHNs 00y4€eHUs € MOJIKPEIICHUEM IS pellIeHUH 3a71a4 KOHTPOJIS.
3ananue:

OOyuuTe MPOCTYIO MOTHOCBA3HYI0Q-CeTh IS peleHus okpyskeHust LunarLander.

[Tponierypsl OlleHWBAaHWS 3HAHWW, YMEHUH, (OPMBI M OpPTraHU3AIMS TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaly 00yJyaroInuxcs

Texymuid KOHTPOJb yCIIEBAEMOCTH U IMPOMEXKYTOUHAs aTTECTalUsl CTYJIEHTOB BEAETCS B
cooTBeTcTBUH C [Tos0’keHNEM 0 TEKyIleM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTALMH
00pa30BaTebHOIN OpraHu3alnuu

Texymmii KOHTPOJIb yCIIEBAEMOCTH

Monynb nenutcs Ha ABa Omoka. Kaxeiil 010k BKiIOYaeT B ce0sl M3yuyeHUE 3aKOHYEHHOIO
paszznena, yactu Moayis.

Texymuit KOHTPOJIb IO MOJIYJIIO OCYIIECTBIIAECTCS MO KaJleHJApHOMY Y4eOHOMY rpaduky.
Cpoku koHTponbHBIX Meponpusatiii (KM) wu cpokum mnoxaseneHuss HTOroB mno Mopayio
oTOOpakaroTcsi B paboumx ydeOHbIX ImiaHax Ha cemecTp. CTyAEHT MOKEH BBIMOJHUTH BCE
KOHTPOJIBHBIE MEpOINPUATHS, NPEAYCMOTpEHHBbIE MoOIyneM K yKa3aHHOMY CpOKY, IIOCJIE YEro
npenojaBaTelb MPOCTaBiIsAeT OauIbHBIE OLIEHKH, HAOpaHHbIE CTYAEHTOM IO pe3ysbTaTaM TEKYIIEero
KOHTpOJISL ycrieBaeMocTu 1o Monyio.

KoHTponbHOE MeponpuaTue CUUTAETCSl BBINOJHEHHBIM, €CJIM 3a HEro CTYJIEHT MOJy4uI
OLIEHKY B Oajjax He HW)X€ MHMHUMAJIbHOW OIIEHKH, YCTAaHOBJIEHHOW IMPOrpaMMoON MOJIyJs IO
JTAHHOMY MEpOTIPUSTHIO.

CryzneHThl, HE CIaBIINE KOHTPOJIBHOE MEPONPHUITHE B YCTAHOBJIEHHBIN CPOK, MIPOJOJIKAOT
paboTaTh HaJl HUM B COOTBETCTBUE C TOPSAAKOM, IPUHITHIM 00pa30BaTeIbHON OpraHu3aueil.

IIpome:xxyTouHast aTTecTauust

DopMoii MPOMEKYTOYHOM aTTecTalluy 10 MOTyIIro SBIIE€TCS 3a4€T.

OuenuBanue Monynst Benercs B cooTBeTCTBMM C [losokeHMeM O TeKylleM KOHTpPOJe
YCIHEeBaeMOCTH M MPOMEKYTOYHON aTTeCTallli CTYJIEHTOB 00pa30BaTEIbHON OpraHn3alllu.

Hanpumep, MeToAHKA OLIEHKH 110 PEHTHHTY

CtTyzeHT, BHIOJHUBIINK BCE MPEAyCMOTPEHHBIE Y4eOHBIM IJIAaHOM 3aJ]aHMsI M CIaBIIUI BCe
KOHTPOJIbHBIE MEPOIPUSITHSL, TOTyHYaeT UTOTOBYIO OLIEHKY 0 MoayIIro 3a ceMecTp B COOTBETCTBUU
CO CJIeAYIONIEN MIKAJIOU:

PeidTunr Onenka Ha 3adere
85-100
71-84 3ayer
60-70




| 0-59 | Hezauer
PeliTuHT cTyneHTa 1o Moy 3a CeMeCTp OMPEeIIsIeTCs] Kak CyMMa 0ajlioB, MOJyYEHHBIX UM 32
Bce O50ku Mopyisi, 1 0aJTOB 32 MPOMEKYTOYHYIO aTTeCTaINi0. MakCHMallbHOE KOJTUYECTBO
6ayutoB 3a Moynb B ceMecTpe ycTaHaBiauBaeTcs paBHbiM 100




