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1. Pe3yabTaThl 0CBOCHHS JHCUMIIMHBI (MOAYs1) «CHCTEMBI HCKYCCTBEHHOTO MHTEIJIEKTa»
[Iporiecc wW3ydeHus IUCUMIUIMHBI HAmpaBieH Ha (POpPMUPOBAHHE 3JIEMEHTOB CIEAYIOIINUX

komnereHnuil B cootBercTBUU ¢ ®I'OC BO 110 gaHHOMY HaIlpaBJICHUIO:

HCKYCCTBCHHOI'O
WHTEIUICKTa B
MOCIEAYIOLIEH
npodeCCHOHATLHON
ACATCIIBHOCTHU B
Ka4yeCTBE HAy4HBIX
COTPYIHUKOB,
nperoiaBaTeneit
00pa3oBaTeNbHBIX
OpraHu3aIHii BBICIIETO
oOpa3oBaHwsl,
WH)XCHEPOB,
TEXHOJIOTOB.

Kopn HaumenoBanmue Koxa, HamMeHOBaHMe HHAUKATOPA JOCTHKEHUSA
npodeccuona| MpodeccuoHaILHOI npodeccuoHaATbHOI KOMIIETEHIIUN
IBHOI KOMIIETEHI[HHU
KOMIETeHIIUH
Coocoben IIK-7.1. TTouumaer MPUHIUITBI 3HaTh. MeToabl
UCIIOTIB30BATE 3HAHUE | rjocTpOeHUS M OCHOBHbBIE paspaboTKy
IIK-7 OCHOBHBIX METO/I0OB METO/IEL CHCTEM OpPUTHHATBHBIX

HCKYCCTBCHHOI'O MHTCJIJICKTA U

QITOPUTMOB U

[POrPaMMHBIX
MPUMEHSIET UX JUISl PEIICHUS .
. [pereHnii ¢
3a/1a4 npodeccuoHaIbHOM
MCIIOJIb30BAHUEM
JIeATEeILHOCTH;
COBPEMEHHBIX
TEXHOJIOT Ui
IIK- 7.2. Hccnenyer |[YMeTb: CTaBUTH)
HaIPaBIICHUS pUMEHeHHs [34AaUH 1 aJanTHPOBATE
CHCTEM UcKyccTBeHHoro MCTOABL H anOPHTMH
MAIIIUHHOT YCHU
HWHTEJUICKTa s M@ Oro obyHe
Pa3IMIHBIX MIPEIMETHBIX
o0JracTeit;
IIK-7.3. Bribupaer Bnagers:

KOMILIEKChI METOZOB U
WHCTPYMEHTAIILHBIX CPEICTB
HCKYCCTBEHHOT'O MHTEIIJIEKTa
JUTS pEIICHUS
npodeccuoHaNbHBIX 33724 B
3aBHCUMOCTH OT OCOOEHHOCTEH
MpeAMETHOM 00IacTH.

IMOCTaHOBKOM 3aJa4 I10
aanTaluy Wi
COBEPIICHCTBOBAHUIO
METOA0B U aJ'IFOpI/ITMOB
ITST pEeTIeHuUs
KOMILTEKCa 3a1a4
MpeIMeTHON 001acTi

2. CTpykTypa u cojiep:kaHue TUCHUTIMHBI (MOTYJIs)
2.1. CTpyKTYpa AMCHUILIMHBI (MOLYJI51)
OO01mast TpyJ0eMKOCTh JTUCIHTIINHBI COCTABISAET 2 3aUeTHBIC SIMHHUIIBI, /2 Jaca.

Ne

n/n| HauMmeHoBaHue pa3aesio
U TeM JUCIHUNIHHbBI

(MomyJas)

Buabl yuedHoii paboThl, BKIOYas
€aMOCTOSATEIbHYIO Pa00Ty CTYICHTOB U

TPYA0EeMKOCTH (B Yacax)

ceMecTp

KonTakTHas

CamMocTosiTeIbHA

padora s pabora

DopMBI TEKYLIET0
KOHTPOJISl yCIeBaeMOCTH
(no neoenam cemecmpa)
®dopMa NpoMe:KYTOUHOI
arrecrauuu (no
cemecmpam)
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Beenenue B
HCKYCCTBEHHbBIN
UHTEJUIEKT U OCHOBHBIE 10110 | 8 8
METO/Ibl MAILIUHHOT'O
o0y4eHust 11t paboThI ¢
4
CucTeMbl TITyOOKOTO 4 | 6 7
o0ydeHus
OO0yuenue ¢ 44 2 3
[OJAKPEIUIEHUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma
(npoexm)
Ilooeomoska k sx3ameny
OO01mas TpyI0eMKOCTh, B [TpomexyTOoUHas
qacax dopma
72 |18 | 18 | 18 Zaior <
18 -
3aueT ¢ OLeHKOH
DK3aMeH

2.2. Conep:kanue TUCIHUIIUHBI (MOTYJIA)

Nen/m | HauMeHOBaHMe MOAYJIsSA, COAEepPKaHU e Yacsl
1 «BBeeHNEe B MCKYCCTBEHHbI HHTE/UVIEKT M OCHOBHbI€ MeETOJAbI
MalIMHHOTO 0GYy4YeHHUs AJIs1 paGoThl C TAGJIUYHBIMU JAHHBIMU»
Jleknyun 10
1.1-1.5 | [OnmuoHanabHO: MaTeMaTHYEeCKUU KOe3 o 3JIeMeHTaM 10

MaTEeMaTHYeCKON CTATUCTHKH, JTUHEHHOW anreOpbl U MaTeMaTU4YecKOTro
aHaJm3a. |

OcHoBHbIE 3a/1aumn CUCTEM UCKYCCTBEHHOTO WUHTEIJIEKTA.
Knaccudukanus, kimactepuzarus, perpeccus. THIBI MaIIHHHOTO
oOydeHus: ¢ yuyuTeneM, Oe3 yduTeNns, ¢ YaCTUYHBIM MPHUBJICUCHUEM
y4uTensi, 00yueHHe ¢ MOJKPEIJICHHEM.

Krnaccudukanus Ha npumepe anroputma K-ommkaiimux coceneid (KNN)
[OnmuonanbHo: BeICTpBI MOMCK Ommkalmux coceaeit.]. MeTtpuku
OLlCHKM Kjaccupukaiuu: monHota, To4yHocTh, Fl, ROC, AUC.
Bamunanmonnas m TtecroBas BbeiOOpKa. Kpocc-anmpmanus. Pabora ¢
KaTerOpUaIbHBIMU MPU3HAKAMH.




Perpeccusi. Metpuku omnenku perpeccun: MSE, MAE, R2 -
kodpdunmeHT nerepmuHanuu. JIuHelHas perpeccus, NOJTUHOMUATbHASL
perpeccusi. IlepeoOyuenne u perynspusanus, rpeOHeBas perpeccus,
LASSO, ElasticNet.

Jluneitnble Mmoaenu ans kiaccudukanuu. [lepuentpon, norucruyeckas
perpeccusi, MOJIHOCBSI3HBIE  HEHPOHHBIE  CE€TH, CTOXACTHUYECKUU
TPAUEeHTHBI CIIyCK M O0paTHOE pacHpoCTpaHEHHE TpajJueHTa.
Perynspusanys TMHEHHBIX MOJENIeH KIIaCCH(PUKAIIUUY.

Knacrepuszanus, k-means, k-means++, DBSCAN, ariomeparuBHas
KJ1actepusanus. MeTpUKH OLIEHKU KIIACTEPHU3alIUU.

ANTOpUTMBI, OCHOBaHHbIE Ha NPUMEHEHHHM pEIIAIOLIUX JEpPEBHEB.
Kputepuu pasnencnust y3na: WH(OOPMAIMOHHBIA BBIMTPHIII, KPUTEPUN
JkuHau.  AHCamMOIM  pelIaloIuX  JICPEBBEB:  CIyYalHBIA  Jiec,
TpaaueHTHBINA OYCTHHT.

Meton onopHbix BekTopoB. [Ipsimas u obpatHas 3anava. OnpezneneHue
OIIOPHBIX BEKTOPOB. S I€PHBIN TPIOK.

Haupnbrii OaifecoBckuid  KiaccuduxaTop. Meroabl OLICHKU
pacpeneneHus npu3HakoB. EM-anropurm Ha mpumepe CMECH rayCCHaH.

Meroapl Ge3rpagMeHTHON ONTHMHU3AIMU: CilydaiHelid mowuck, hillclimb,
OT)KUT, TCHETUUECKHUI aJITOPUTM.

JlabopaTopHblie padoThI 8
JIP1.1 | Metonsl paboTsl ¢ Tabauniamu B Python. Arperanus u Busyanuzanus 2
nanHbIX. [IpoBeieHne NepBUYHOrO aHAIN3a IaHHBIX.
JIP1.2 | Hcnonw30BaHKE U CpaBHEHUE aITrOpUTMOB Kiiaccudukanuu: KNN, 2
pelaroIye AepeBbs U UX aHCaMOJIU, JIOTUCTUYECKasl perpeccusi.
JIP1.3 | Ucnonp30BaHMEe ©  OLIGHKAa  adropuTMoB  perpeccuu.  Ilombop 2
ONTUMAJIbHBIX
[IapaMeTPOB PErPECCUH
JIP1.4 | OntuMuzanvoHHble 3a1a4l M ux pemeHus. [londop rumnepnapamerpos 2
JITOPUTMA C MMOMOIIBI0 METOJIOB ONTUMU3ALINH.
IIpakTHKa 10
IIP1.1 | IIporpaMmMHO-aJIrOpUTMHAYECKOE OCBOCHUE MaTEpHAIIA 10
CamocrosiTesibHas padora 8
CP1.1 | IlpopaboTka yueOHOro MaTepHaa JeKIHi 2
CP1.2 | IloaroToBka K 1a00paTopHbIM paboTam 4
CP1.3 | IloaroroBka K pyOeKHOMY KOHTPOJIIO 1
CP1.4 | JIpyrue Buabl CaMOCTOSTEIBHONU PabOTHI 1
2 Jleknuu 4
2.1- Heiiponnsie cetn. @yHKIIUN OMMOKN HEHPOHHBIX ceTel 1 00ydeHue ¢ 4
2.3 MOMOIIIbI0 OOPaTHOI'O pacmpocTpaHeHus: rpaaueHTa. IlonsTue 63T4a u
SIOXHU.
Paborta ¢ u3o0pakeHUsIMU C MOMOIIBI0O HEMPOHHBIX ceTell. CBepTOUHbIE
HelpoHHble ceTH. Omepanuu cBepToK, max-pooling. IlomynspHbie
apXUTEKTYphl CBepTOUHBIX HelpoHHBIX ceTeil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancheproe oOydeHue.
O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C TIOMOIIBIO
HEHpOHHBIX ceTell. BekTopHble mpeacraBineHus s Tekcta: word2vec,
skipgram,
CBOW, fasttext. PexyppenTnslie Heliponnsie ceti, LSTM, GRU.
Tpancdopmepst, BERT, GPT.
JlabopaTopHbie padoThl 6




JIP2.1 | Knaccudukanus nzo0paxkeHuii 1 TpanchepHoe o0ydeHune. 3
JIP2.2 | PaboTa ¢ TeKCTaMH M MX BEKTOPHBIMU MIPE/ICTABIICHUSIMU TEKCTOB. 3
IIpakTHKa 4
P [IporpaMmMHO-aITOPUTMUYECKOE OCBOCHHUE MaTepralia 4
2.1
CamocrosiTesibHast padoTa 7
CP2.1 | IIpopaboTka yueOHOTO MaTepHaia JCKIHMA 1
CP2.2 | IloaroroBka K 1a00paTOpHBIM paboTam 4
CP2.3 | IloaroroBka K pyO€KHOMY KOHTPOJIIO 1
CP2.4 | Jlpyrue Buabl CaMOCTOSITEIIBHONW PaObOThI 1
«OO0yueHue ¢ NoAKPEIIICHUEM
3 Jlekuuu 4
3.1- IlonsTHA arenTa, cpelbl, COCTOSIHUSA, ACUCTBUN U Harpaapl. OyHKIMs
3.2 neHHoctu cocrosHus (Valuefunction) m ¢dyHKIUS KadecTBa JEHCTBHS
(Qfuntion).
OnTtuMuzanusi CTpaTerMd C TIOMOIIBI0 MaKCHUMHU3aUUH  (QyHKIHA 4
LIEHHOCTHU U KadyecTBa. Q-o0yueHue.
I'ny6okoe obyuenue ¢ moakperieHueM. Deep Q-Networks, Actor-critic.
Jlns yposus skcneptHblii: REINFORCE, A2C, PPO, DDPG.
JlabGopaTopHbie padoThI 4
JIP3.1 | Ilpumenenue Q-Networks 111 perienust mpocThIX OKPYKEHHI. 4
IpakTHKa 4
1P [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepraia 4
3.1
CamocrosiTenpHas padbora 3
CP3.1 | [IpopaboTka yueOHOr0 MaTepraa JeKIun 1
CP3.2 | [loaroroBka K 1a00paTopHbIM paboTaM 1
CP3.3 | [loaroToBka Kk pyo€KHOMY KOHTPOJIIO 0,5
CP3.4 | Jlpyrue Buabl CaMOCTOSITEIBHONW PaObOTHI 0,5

3. Oo6pa3oBaTe/ibHbIE TEXHOJOTUH
B mpouecce mpenogaBaHuss Mopaynst HCHONB3YIOTCS CIEAYIOIIME METOMbl, CpPEACTBa U
00OHOBIIsIEMOE TIPU HEOOXOJUMOCTH TPOrpaMMHOe obecriedeHre HH(HOPMAIIMOHHBIX TEXHOIOTHH:
— e-mail npenogaBarens;
— DIIEKTPOHHBIE YYeOHO-METOJAUYECKUE MAaTepHAaIIbl Uil 00eCIIEUeHUs CaMOCTOsTENbHON paboThl
CTYyJICHTOB;
— CHOHCOK caiiToB B ceTu «VHTepHET» id TMOWCKAa HAyYHO-TEXHHUYECKON HH(POpMAIUH IO
pasaciiaM ANCHHUIIIINHBI,
—  MaKeThl NPUKJIAIHBIX IPOTrpaMM, Harpumep, pytorch.

4.YuyeOHO-MeTOMYeCKOe oOecreyeHHMe CaMOCTOATEIbHO  padoThbl  CTYJAEHTOB.
OuneHouyHble CpPeACTBA JJISl TEKYyIIero KOHTPOJA YCINeBAeMOCTH, NPOMEKYTOUHOM
aTTecTallMHU N0 UTOraM OCBOEHUS TMCIUILIMHBI.

Jlnst obecriedeHns CaMOCTOSITENTEHOW paboThl CTYZEHTOB 0 Moyimto chopMHUPOBaH METOTNIECKHIA
KOMILJIEKC, BKIOYAKOIINN

B ce0s cleayronre yaeOHO-METOINIECKIEe MaTePHAIIbI:

1. ITporpamma Kypca.

2. YueOHUKHU U y4eOHbIe TOCOOHS.



3. Cnmcok aznpecoB callTOB B MH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceT «VHTepHeT» (nanee

— ceTb «MHTEpHETY), COlepKAIINX aKTyaJIbHYI0 HH(OpMAIHIO 1Mo 6s1okam MoyJis.
bubnuorpaduueckue cchUTk Ha y4eOHbIE U3IaHUS, BXOAAIIUE B METOAMYECKUN KOMILIEKC, TPUBEICHBI
B IIEpEeYHE OCHOBHOM M JTOTIOJIHUTEIBHON Y4eOHOI TuTepaTyphl, HEOOXOAMMOM /17151 OCBOeHHsI Moayis
(pazmen 7).

K nononHuTeNbHBIM MaTepHaliaM TaKkkKe OTHOCUTCS IepeueHb pecypcoB cetu «MHTepHeT,
PEKOMEH]IyeMBbIX JUISl CAMOCTOSITENIbHOM paboThl pu ocBoeHnu Moayss (paszaen 7). CTyneHTb
IOJTy4aroT AOCTYII K YKa3aHHBIM MaTepHajgaM Ha IEPBOM 3aHATHH 110 Moay:io.

®OH/ ONEHOYHbIX CPEACTB AJIA ITPOBEAEHUA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTHU U IPOMEKYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCS
IO MOAYJIIO « CUCTEMbI UCKYCCTBEHHOI'O UHTEJIJIEKTA»

OIMCAHME IMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHMUSI
KOMIIETEHIIAM HA PA3JIMYHBIX 3TAIIAX UX ®OPMUPOBAHMSI,
OIIMCAHHUE IKAJI OUEHUBAHUA

®onp oneHouHbIX cpenctB (POC) mperycMaTpuBaeT cieryolee:

— OIUCaHUE KOMILJIEKCa MoKa3aTeseil — 1eCKPUITOPOB OCBOCHUS KOMIIETEHLIUHN B BUJIE
pe3yJIbTaTOB 00Y4EHUs, KOTOPBIE CTYAEHT MOXKET MPOJIEMOHCTPUPOBATH (

— (tabmuua 1). st KOHTPOJIS TOCTHKEHUS KaX/10T0 U3 HUX MPETYCMOTPEHBI OLICHOUHBIE
CpeZCTBa B BUJIE€ BONIPOCOB, 3aJaHUN U T.1.;

— o0003HaYeHNHE KpUTepHeB — IPABIII IPUHSATHS PEILIEHUS IO OLIEHKE TIOCTUTHYTBIX PE3yJIbTaTOB
00yuyeHHsI 1 CPOPMHUPOBAHHOCTU KOMITETEHIINH.

Hampumep, B kauecTBe 1ikasisl oleHuBaHus npuHuMaercs 100-0anbpHasi cucteMa ¢ BbICICHUEM

(rpaganueit) OLEHOK:

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

TUMOBBIE KOHTPOJILHBIE 3ATAHUSI NJI UHBIE MATEPHAJIDI,
HEOBXOJMMBIE /1151 OEHKW 3HAHW, YMEHW 1 (MJTA) OTIBITA
JTESTEJILHOCTH, XAPAKTEPU3YIOIIUE DTATIBI ®OPMUPOBAHUS

KOMITETEHLUI B ITPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI

MMPOTPAMMEBI

BoimyckHMK, OCBOMBIIMI 00pa3oBaTelIbHYIO IpOrpamMMmy, JOJDKEH 00JIafaTh
npodeccCuoHaNTbHBIMU KOMITETEHIIUSMH 110 TEMAaTUYECKUM MOJTYJISIM ITPOTPaMMBI:



Kon HanmenoBanue Pe3ynbrarel oOydeHus
TEMaTUYECKOTO
MOJTYJISI
BBenenue B 3HaHus:
MCKYCCTBEHHBIN — TEOpPEeTHUYECKHE OCHOBBI aHAIN3a JAHHBIX U MAIIMHHOTO
UHTEIJIEKT U 00y4eHus;

OCHOBHBIC MCTO/bI

— crnenu¢uka padoThl ATTOPUTMOB MAIIMHHOTO O0Y4EHHSI.

MAITIMHHOTO O0YYCHUSI YMeHUs:
UL paﬁOTH C - [IPHUMEHEHHE METOJ0B MAIlIMHHOI'O 06yquI/I>1, IIOJITOTOBKA
TabJINYHBIMH JAHHBIX M HHTEepHpETalus pe3yabTaToB.
JaHHBIMU HaBbiku (ONBIT AeSITEJIbHOCTH):
- HHTEPECYETCS HOBBIMU TPEHJIAMH B CBOEH
Mpo)eCCHOHAIBHON OTPACIIH, pACCMATPUBAET MX C TOUKH
3pEHMS IPUMEHEHHUS B CBOEH JEATEIbHOCTH;
- OLEHUBACT IPUMEHUMOCTH AIITOPUTMOB,
BO3MO>KHBIEPUCKH U TTOCIIEACTBHSI OIIMOOK, HAXOAUT
ONTHMAaJILHBICPEIICHUS /TSl padounX 3a/1a4
Cucrempl riTyOOKOrO 3HaHun:
00yueHus - TPUHUMUIBI 00YYEHHUS U IPUMEHEHHSI HEHPOHHBIX CETEH.

- apXUTEKTYphl IITyOOKHUX HEMPOHHBIX CETEeH, IPUMEHAEMBIX
B PEILLIEHUU MPAKTUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJIN30M U300paKEHUN U TEKCTOB,;

Ymenus:

- HacTpoWKa HE0OXOIUMOTO OKpYKEHHs U1 paboThI €
HEUPOHHBIMH CETSIMU.

- IpUMEHEHHE U JI0 00ydeHue rnpeJi 00y4eHHbIX
HEHUPOHHBIX CETeN U3 JOCTYIHBIX OMOINOTEK

HaBbiku (ONBIT JeSITEILHOCTH):

- BJAJEET HABBIKOM MPOBECHHUS ITOJTHOTO [IUKJIA
BBIUHCIIUTEIBHOIO SKCIIEPUMEHTA, OTPAKEHUSI X011
BBITIOJTHEHUS IPOEKTA U MOJIy4YEHHUs PE3yJIbTAaTOB B
oTueTax U JOKyMEHTAIWH;

- BJIAJI€ET HABBIKOM MCIIOJIb30BaHUs CYIECTBYIOIINX
IPOTrpaMMHBIX OMOIMOTEK U MOJETIeH, CO3TaHUs
IIPOrpaMMHBIX peaau3aluil TTyO0OKNX HEHPOHHBIX CeTel




OOGyueHue ¢ 3HaHusA:

MOAKPEIICHUEM - TEOPEeTUYECKUE OCHOBBI U AITOPUTMBI O0yUEHUS C
MOJIKPEIUICHUEM;

- IpuUMeHeHue 00y4YeHUs C MOJKPEIUICHUEM ISt
MPAKTUYECKHX 3a7ay.

Ymenus:

- BBIOOp M peanu3alys aropuTMoB oOy4eHus ¢
MOJIKPETUJICHUEM C YYETOM CHEIUPUKA 33Ja4uH

- aJanTalus ¥ HaCTPOHKa alrOpuTMOB OOYUYEHUS C
MOJKPEIUICHUEM TI0]T OTIPEICIICHHYIO CPEy.

HaBbiku (ONBIT AeSITEJIbHOCTH):

- MHTEpeCcyeTcs HOBBIMU TPEHJIAMH B CBOCH
npodeccuoHanbHOM 0Tpaciy, pacCMaTPUBAET X C TOUKH
3peHusl IPUMEHEHUS B CBOCH J1€ATEIbHOCTH;

- BJIaJICeT HAaBBIKOM HCIIOJIb30BAHUS CYIIECTBYIOIIUX
MIPOrpaMMHBIX OMOIMOTEK B MOJIENCH, CO31aHMs
MPOrPaMMHBIX peajn3aluii Ha OCHOBE aJrOPUTMOB
00y4eHHUs ¢ TIOJKPEIIEHUEM

CpencTtBa [UIsl OLICHKH Pa3JIMYHBIX YPOBHEH (OPMHUPOBAHUS KOMIIETEHIMI MO KaTeropusm
«3HAThY, «YMETb», «BJIAJIETh)» 00€CIEUNBAIOT PEATU3ALIMIO OCHOBHBIX IPUHIIUIIOB KOHTPOJIS, TAKUX
KaK OObEKTUBHOCTh U HE3aBUCUMOCTD, IPAKTHUKO-OPUEHTUPOBAHHOCTD, MEXAUCIUIIIIMHAPHOCTD.

C yyeToM 3TOro KOHTPOJIbHBIE BONPOCH! (3amaHusi, 3amauu), Bxomsmme B DOC, mis
pPa3IMYHBIX KATETOPU U YPOBHEN OCBOEHHUS KOMIIETEHIIUN MOTYT UMETh CJIEYIOLIUN BU/I.

3HATH
IIpumepsnr:
1 Twumnel 33124 MaIMHHOTO 00YYEHMSI U KJIACCHI AITOPUTMOB, K HUM ITPUMEHSIEMBIE.
2. OcCHOBHbIE HaNPaBJICHUS PA3BUTHUS UCCIIEIOBAaHUN B O0OJIACTH CUCTEM UCKYCCTBEHHOTO
MHTEJJIEKTA.
3. Teopernyeckre OCHOBBI AITOPUTMOB MAIIMHHOTO OOy4EHHUS.
YMETD Ilpumepsr:
1 TloAroToBUTH JaHHbIE K MCIOJIb30BAHUIO AITOPUTMA MAIIMHHOTO O0yUYeHHUS.
OneHnBaTh KaueCTBO PELIEHUI CHCTEM MAIIMHHOTO O0yUYEHUSI.
3. AJanTHpoBaTh aJTOPUTMbI MAIIMHHOTO OOYYEHUS K PEIICHHUIO TPAKTUYECKUX 3aj1au.
BJIAETD IIpumepsbr:
Mertononorus pa3paboTKH pereH!i MallliHHOTO O0YYEeHHUS.
[TprMepsl MPaKTUYECKOT0 MPUMEHEHUSI aPXUTEKTYP UCKYCCTBEHHOT'O MHTEIIJIEKTA.
3. Mertoabl OHJIalH TECTUPOBAHUS PELICHUH MAITMHHOTO 00y4eHusI.

N

A

METOINYECKHUE MATEPHUAJIBIL, OIIPEAEJIAIOIIUE ITPOLHENLYPbI
OILIEHUBAHUA 3HAHWUI, YMEHUHA U (MJIA) ONIBITA AEATEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIBI ®OPMUPOBAHUSA KOMIIETEHIIUA

[Tpumepsl (MakeThl) METOAMYECKUX MATEpPHAJIOB, ONPEAESIONIUX IMPOLETypPhl OLICHUBAHUS
3HaHWW, YMEHUH U (MJIM) ONIBITA AEATEIbHOCTU

HaumeHnoBanue Kparkas xapakrepucruka IIpeacrasiienue
OLIEHOYHOI0 OLICHOYHOI'0 CPEACTBA OLICHOYHOI'0 CPeICTBA
cpeacTBa B (hone




Tekyuuit KOHTPOJIb CpencTBO MPOBEPKU OCBOCHUS KomriexTst 6ueToB
yCIIEBAEMOCTHU YPOBHEHN «3HATBY, KYMETh (3agaHuit)
KomnuiexkT Onj1eToB (MpUMepHbIii)

buer 1.

11 baiiecoBckuii kaaccupukatop. Onenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.

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

buner 2.
2.1 Aucam6iu. Soft and Hard Voting. Bagging. Ciyuaiinbiii jiec.
2.2 Metpuueckuii kiaccudukaTopsl. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccus. LASSO, LARS. CART.

3.2 JlepeBss pemenuii. Unpopmannonusiid BeIrpsinl. Ommbdka kiaccuduxanmm,
sHTponus, kpurepuid /[xunu. IIpyHuHr.

burner 4.

4.1 Tnobanpubiii mouck. Coyuaitnenid mouck. Gridsearch. Cuyuaiinoe
Onyxnanue.baliecoBckasi OMTUMHU3ALIUS.

4.2 Jluneitnas perpeccus. [lomuHoMua bHas perpeccus. [ peOHeBast perpeccusi.

burer 5.
5.1 AdaBoost. I'pasineHTHBINM OYCTHHT PEHIAIONINX JIEPEBHEB.
5.2 Knacrepusarms. AgglomerativeClustering. Merpuku KiiacTepu3aliim.

buner 6.

6.1. Ouenka kinaccudukarun. ddpdexkruHocts 1o [Tapero. Precision-Recall u ROC kpussie.

AUC.

6.2 Hetiponnsie ceru. [lepuentporPo3zenOmarra. OOpaTHOE pacnpoCTpaHEHHWE TPaTUCHTA.
Oynkiuu aktuBauu. Softmax.

buner 7.

7.1 Jloxanpubiit momck. HillClimb wu ero pasuoBuanoctn. Omxkur. ['eHeTHUECKHiA
QITOPHUTM.

7.2 MeToJ OOpHBIX BEKTOPOB. Spa.

Ilepeuennb JaGopaTopHbIX padoT (MPUMEPHbIA)

OO0mue pekoMeHIAMH K JIA0OPaTOPHBIM padoTam: i pa3HbIX YPOBHEW MOATOTOBKH
CTYJIEHTOB MO>KHO UCTIOJIb30BaTh Pa3HYIO TIIyOUHY peanu3aiuu pemenus. Tak, sl CTyeHTOB
HETECXHHUYCCKUX CHGHI/I&J’IBHOCT@ﬁ 3a1aHUEC MOXKCET 3aKIIIOYaThCA B IPUMCHCHHUU I'OTOBBIX METOA0B
13 OMOTMOTEK WU 3aMOJTHEHUEM MPOITYCKOB B IIpOrpaMMax, Tie 0OJbIIas 4acTh MOArOTOBICHA
npernojaasareneM. s CTyAeHTOB TEXHUUECKUX ClIeUaIbHOCTEN 3a7jaHne OyeT 3aKII04aThCs B
peanu3anuu anropuTMoB 6€3 UCIIOIb30BAHUS TOTOBBIX PEIICHHH.

JIP1.1 Metoabl paboThl ¢ Tabimuiamu B Python. Arperanms v Bu3yanu3aius JaHHBIX.
[IpoBeneHME MEPBUYHOTO aHAIN3a TaHHBIX.

[{enu: uzydeHnue MeTo10B pabOTHI C TaHHBIMU B PYthon u npoBeeHre NepBHYHOTO aHATN3a
JIaHHEBIX.

3ananue: 3arpy3ute jgaracetr B pandasmatadpeiiM. BwiBenuTe OCHOBHBIC MapameTpbl
nataceta. Onpenenure, CKOIbKO B JaTaceTe CIy4aeB OTCYTCTBUS MPpU3HAKOB. Onpenenure, CKOJIbKO



IIPU3HAKOB SBJISIFOTCS KaTETOpUalbHBIMU. Busyanmmsupyite pacrpeneneHue NpU3HaKkoB M0 KIIaCCaM.
Busyanusupyiite 3aBUCUMOCTb MEKy IIPU3HAKAMH.

JIP1.2 Hcnonws3oBanue u cpaBHeHue anroputmoB kiaccudukanuu: KNN, perrarorime
JIEPEBbs U UX aHCAaMOJIU, JIOTUCTUYECKAsl PETrPecCusl.

Llenu: mpuMEHEHNE U OIIEHKA AJITOPUTMOB KJIACCH(HKAIHH.

3ananue:

PazenuTe natacer Ha 0OyJarOIIUK U BaTHIAIMOHHBIN C COXpAaHEHUEM MPOTIOPIIHIA KJIACCOB.
Knaccuduimpyiite Toukr U3 garacera ¢ momoinbo aaroput™MoB KNN, JorucTudeckoi perpeccum,
CART, cayuaitHoro neca, CatBoost. Tlogbepute iydmine mapaMerpbl alrOpPUTMOB CIOMOIIBIO
BaJIMJalMOHHONW BbIOOpKH. CpaBHUTE BpemMsi padOThl aJIrOPUTMOB M 3aBHCHUMOCTh  OT
npeno0paboTKN JaHHBIX.

JIP1.3 MHcnonp3oBaHWe H OICGHKAa airopuTMoB perpeccud. llogbop onTumanbHBIX
apaMeTPOB PETPECCHH.

Llenu: u3y4eHue anropuTMOB PETPECCHH.

3ananue:

[TpumenuTe MeTO1 JIMHEHHOM perpeccuu JUisl pelieHus 3a/1auu Ha fgaracere. Jo0aBbTe B
JlaTaceT MOJIMHOMUANbHbIEe IpU3HaKU. Jlo0aBisiiTe Mpu3HaKy MOKa HE yBUIUTE NepeoOydeHue Ha
Banuparmonnomaaracere. [lpumenute rpedHeByro perpeccuto u LASSO, uToObr H30aBUTHCS OT
nepeoOyveHHS.

JIP1.4 OntumusannoHHble 331a4u U UX pemeHus. [logdop rumepnapameTpoB anropurMa
TIOMOIIIBIO METOJIOB ONITUMH3ALIUH

Llenu: u3y4eHne alropuTMOB PEIICHHUS ONTHMHU3ALMOHHBIX 33/a4.

3ananue:

1 OntuMu3upyiTe AIMHY MapIIpyTa B 3aa4e KOMHBOSDKEpa ¢ MOMOIIbIo anroputmos hill-

climb, omxura u remeTHyecKkoro aropuT™Ma. BeiBeIUTE NOTYUUBIINICS MYTh U €T0 JJIHHY.

2. OntumusupyiiTe TUIEepHapaMeTpbsl alropuTMa MAIIMHHOTO OO0yd4eHHs (Ha BBIOOp) C

MOMOIIBIO CJIyYailHOTO TIOMCKa, TMOWcCKa Mo pemietke, amroputMma hillclimb, renerndeckoro
aNrOpUTMA.

JIP2.1 Knaccudukanus nzo0paxeHuil 1 TpaHchepHoe oOydeHue.

[enu: nuzyueHue METO10B TIIyOOKOTO OOYUEeHHUS sl pabOThI C M300paKEHUSIMH.

3ananue:

3arpy3uTe JaraceT M CO3/ailTe UTepaTtop Il MOJEIH TIIyOOKOro OOy4eHHs. 3arpy3ure
npenodyuennyo Ha ImageNetceeprounyro cetb (AlexNet, VGG wnu ResNet) u no6assTe k back-
bonemonHOCBs3HBIN ci0#t I 00y4yeHus. OO0y4nTe HEHPOHHYIO CETh Ha, BU3YaIN3UPOBAB IpapuK
¢GyHKIMU TOTeph Ha oOyuarolield M BaluJallMOHHON BblOOpke. PeanusyiiTe MOIylb NMpUMEHEHHUs
HEIPOHHOM CEeTH K JaHHBIM, IPOBEPHTE KAUECTBO O0YyUEHUS Ha TECTOBOM BHIOOPKE.

JIP2.2 Pabota ¢ TeKCTaMu M UX BEKTOPHBIMHU MPECTABICHUSIMH.
Llenu: u3ydyenue Moieneil BEKTOPHOTO IPEACTaBICHHS TEKCTOB.
3aganue:
Ckauaiite npeno0yueHHbIe BeKTopa /uist cioBapsi. C moMolbio 1060ro kiaccudukaropa
marmuaHOoro 00yuenust (KNN, SVM, CatBoost) kinaccuduiiupyiite TEKCTBI U3 1aTaceTa Mo CyMMe
BEKTOpOB cioB. Kiaccuduuupyiite Tekctsl ¢ momoriubio LSTM cetu.

JIP3. 1 Ilpumenenne Q-Networks st permenns mpoCcThiX OKPYKEHUH.

[enu: u3ydyeHue npuMeHeHus 00yUYeHHUs C MOJIKPEIICHUEM IS PELIeHUH 3a1au KOHTPOJIS.
3amanue:

OOyunTe MPOCTYIO MOJHOCBA3HYI0Q-CceTh 11 perreHus okpy»xenus LunarLander.



[Tponienypsl OlleHMBaHUS 3HAHWUN, yMEHUH, (GOPMBI U OpraHU3alMs TEKYIIEro KOHTPOJISI
yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaly 00yJyaroInuxcs

Texymuii KOHTPOJb YCIIEBAEMOCTH U IIPOMEXYTOUHAsl aTTECTallUsl CTYJIEHTOB BEAETCS B
cooTBeTcTBUH ¢ [Tos10’keHNEM 0 TEKyIEM KOHTPOJIE YCIIEBAEMOCTH M MIPOMEKYTOYHON aTTECTalluK
00pa30BaTebHOI OpraHu3anun

Texkyumuii KOHTPOJIb yCIIeBAeMOCTH

Monynb nenutcst Ha 1Ba O6moka. Kaxnpii 00K BKIIIO4aeT B ceOsi M3ydeHHe 3aKOHYEHHOTO
paszzneina, yactu Moayis.

Tekymuii KOHTPOAb MO0 MOIYNIO OCYIIECTBISIETCS 10 KaJeHIapHOMY ydeOHOMY Tpaduky.
Cpoku KOHTpoOJIbHBIX Mepornpusituii (KM) u cpoku moaBeACHUS HTOroB 1o Momyio
oroOpakatoTcsi B paboumx yueOHBIX IuaHax Ha cemecTp. CTyIeHT JOJKEH BBIOJHHUTH BCE
KOHTPOJIBHBIE MEpONPUATHUS, NPEAYCMOTpeHHbIe MoayleM K yKa3aHHOMY CpOKY, IIOCIE Yero
IPEero/IaBaTesb MPOCTABISIET OaJUIbHBIE OIICHKH, HAaOpaHHBIE CTYJCHTOM I10 Pe3yJIbTaTaM TEKYILEro
KOHTpOJISL ycneBaeMocTu 1o Monyio.

KoHTponbHOE MeponpusaTHE CUMUTAETCS] BBIOJHEHHBIM, €CJIM 32 HEro CTYIEHT MOJIy4Hil
OLIEHKY B Oajlax HE HM)K€ MUHUMAJIbHOM OLIEHKH, YCTAaHOBJIEHHOM MpPOrpaMMOil MoIyis IO
JTAHHOMY MEPOIPUSTHIO.

CryzneHThl, HE CIaBIIUME KOHTPOJIbHOE MEPOIPUITHE B YCTAHOBJICHHBIN CPOK, IPOJOJKAOT
paboTaTh HaJl HUM B COOTBETCTBHE C IOPSAAKOM, IPUHATHIM 00pa30BaTeIbHOM OpraHu3aluen.

IIpomexyTounasi arrecTamus

DopMOH IPOMEKYTOYHON aTTECTALMU 110 MO0 SIBIISIETCS 3a4eT.

OuenuBanue Monyns Benerca B coOTBeTCTBUM C IlosiokeHMEM O TEKyLEM KOHTpPOJE
YCIIEBaEMOCTH M ITPOMEKYTOUYHOM aTTECTAIIMH CTYACHTOB 00pa30BaTEIbHON OpraHU3alny.

Hanpumep, MeToANKa OLICHKH 110 PEHTHHTY

CryneHT, BBIOJIHUBIINNA BCE MPEYCMOTPEHHBIE YYSOHBIM TJIAHOM 33JaHHs U CAABIIUI BCE
KOHTPOJIBHBIE MEPOIIPUATHS, ITOJIy4aeT UTOTOBYIO OLIEHKY 110 MOZyJIto 3a CEMECTP B COOTBETCTBUU
CO CJIeAYIOIIEN IKAJIOU:

PeiiTunr Onenka Ha 3a4eTte
85-100
71-84 3auer
60-70
0-59 Hezauer

Peiitunr crynenta no Mofy:iro 3a ceMecTp onpeaenseTcs Kak CyMMa 0ajlioB, OJTyYEeHHBIX UM 3a
Bce Os0ku Mojyns, 1 0alyioB 3a MPOMEXKYTOUHYIO aTTecTaluio. MakcuMaabHOE KOJIMYECTBO
6ayu10B 32 Monyns B ceMecTpe ycTaHaBnuBaercs paBHbIM 100



