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1. Ileau ocBOEHHUS THCIUNINHBI

Llenpto wm3y4yeHHs JUCHUIUIMHBI «CHCTEMBI HCKYCCTBEHHOTO HHTEIUICKTa»  SIBISCTCS
(dbopMHupOBaHUE KOMIIETCHIIMH B O0JACTH MPUMEHEHUS MHTEIUICKTYAJIbHBIX HMH()OPMAIMOHHBIX
CHCTEM JJIS peleHns MPO(ECCHOHANBHBIX 3a71a4.

3anauy JUCLUIUINHBIL:

— O3HAaKOMHUTH C COBPEMEHHBIMHU O0JIACTSAMH MCCIIEOBAaHHS MO MCKYCCTBEHHOMY MHTEIUICKTY H
cdepamMu IPUIIOKEHHST SKCIIEPTHBIX CUCTEM;

— TIO3HAaKOMHTb C KOHIICTIIUSMH, COCTABIIIOUIMMH OCHOBY COBPEMEHHBIX CHCTEM
MCKYCCTBEHHOTO MHTEJIICKTA;

— M3JI0)KUTh TEXHUYECKHE TIOCTAHOBKY OCHOBHBIX 33]1a4, PEIIaeMbIX CHCTEMaMH UCKYCCTBEHHOTO
UHTEIICKTA;

— TIO3HAKOMHUTh C OCOOCHHOCTSIMH IPAKTUYECKOTO HCIIOIb30BAHUS HHTEIUICKTYAIbHBIX
MH(POPMAIMOHHBIX CHCTEM B 0071acTH HHPOPMAIIMOHHOM OE30MaCHOCTH.

2. Mecto nucuunjiuHbl B cTpykType OIIOII 6akasaBpuara
[{uki, K KOTOPOMY OTHOCUTCS AUCLIUILIINHA:
b1.0/1. «CucteMbl HICKyCCTBEHHOT'O MHTEIIJIEKTa

3. Pe3yabTaThl OCBOEHHMS JMCHUIJIMHBI (Moayasi) «CHCTEMBl HCKYCCTBEHHOTO
HHTEIEKTa»
[Tpotiecc wW3y4eHHs UCHUIUIMHBI HAmpaBlieH Ha (QOpPMHpPOBAHUE JIIEMEHTOB CIICAYIOIINX
koMmriereHuii B coorBerctBru ¢ @I'OC BO 1o nanHOMy HanpaBJIeHUIO:

Kon HaumeHoBaHue Koa, HauMeHOBaHUe HHAMKATOPA 10CTUKEHUS
npodeccuona npodgeccHOHAIBHOM npo¢ecCHOHAIBbHON KOMIIeTEHIINH

LHOIA KOMIIeTEHIIUH

KOMIETEHIIH U

MK 7 CrocOOHOCTh HCIOJIB30BaTh I1K-7.1 3naTs MeTOABI pa3pabOTKK

3HAHHUE OCHOBHBIX METOHOB| OPHIMHAJIBHBIX AJITOPUTMOB M IPOIrPaMMHBIX
MCKYCCTBEHHOI'O MHTEIUIEKTA] peHJeHI/Iﬁ C UCITOJIb30BAHUCM COBPEMCHHBIX

B TIOCIIe Ty FOLIeH TEXHOJIOTUI
npodeccnoHanbHOM

NEATEIIbHOCTH B KadyeCTBE

Hay4YHBIX COTPY/IHUKOB,

MpenogaBaTesen

00pa3oBaTeNbHBIX

OpraHu3aui BBICIIIETO

00pa3oBaHMs, HWHKEHEPOB,

TEXHOJIOTOB.

K-8 CriocoOeH BBISIBUTD IK-8.1. Bsibupaer (3HaTh: HanpaBJICHUS PA3BUTHS
€CTECTBEHHOHAYYHYIO [IPOTPaMMHBIC CHCTEM UCKYCCTBEHHOTO
CYIIHOCTH ITPOOJIEM, MUIATQOPMBI  CHCTEM lyyrenexra; METOMBE
BO3HUKAIOIINX B XOAC MCKyCCTBCHHOTO IIEKOMIIO3ULIMH PELIAEMBbIX
npoheccHOHAIbHOI VIHTELICTa, 3a/1a4 C MCIOJIb30BaHHEM
JICATENILHOCTH B 00IaCTH MCKYCCTBEHHOT'O MHTEILIEKTA;
MOACITMPOBAHNS 1 aHATN3A  [TKC8 2 VyacTByeT B |YMeTh: OCYILECTBIIATH
CJIOKHBIX €CTECTBEHHBIX M Inpopeennn ITEKOMITO3ULINIO peIaeMsIx|
MCKYyCCTBCHHBIX CUCTCM. DKCTIICPUMCHTAIPHOW  [3afjad  C  HCIOJIb30BaHUEM

MPOBCPKU MCKYCCTBCHHOT'O MHTCJIJICKTA,




paboTocriocoOHOCTH  [BJiajieTh: HaBbIKAMH

CHCTCM ImexoMIo3uIry, popMaTu3auy
MCKYyCCTBCHHOTO MPOLECCOB U OOBEKTOB IS
MHTEIEKTa
HMCITOJIb30BaHUS
MHTEJICKTYaIbHBIX

MPOTPaMMHBIX PEIIEHUN

4. CTpyKTypa M cojiep:KaHue TUCIHHIIMHBI (MOTYJIs1)
4.1. CTpyKTYypa JTUCHUIIIHMHBI (MOIYJIAA)
OO61mas TpyA0€MKOCTh AUCLIUILIMHBI COCTABIISET 2 3a4ETHBIX €IUHUIL], /2 YacOB.

Ne Buabl yueGHoii padoThl, BKIIOYAA DopMbI TEKYLIET0
I/ CaMOCTOSITEILHYIO Pa0OTy CTY/IEHTOB H | KOHTPOJISI YCIIEBA€MOCTH
TPYA0EMKOCTh (B 4acax) (no neoensam cemecmpa)
®opmMa IPOMEKYTOYHOHI
KonTakTHas CamMocTosiTe1bHA aTTecTauun (no
paGora s1 padora cemecmpan)
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Kypcosas paboma (npoexm)
[lo02omo6Ka K dK3aMeHy
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4.2. Cogep:xanue TUCUMILIMHBI (MOXYJIS)

Ne i/t

HanmeHoBaHue MOayJIsl, COIepPKaAHNE

Yackbl

1

«BBegeHrne B MCKYCCTBEHHBbIII HMHTE/JIEKT W OCHOBHbIE MeETOIbI
MAIIMHHOTO 00y4eHHsl 1JI1 PA00ThI ¢ TAOJUYHBIMM TAHHBIMI

Jleknuun

10

1.1-15

[OniuoHanbHoO: MaTeMaTUYeCKUH nukoe3 no 3JIEMEHTaM
MaTeMaTHUYeCKON CTAaTUCTUKH, JUHEHHON anreOpbl U MaTeMaTHYeCKOIo
aHanmsa. |

OcHoBHbIE 3a/1a4uu CUCTEM HCKYCCTBEHHOTO MHTEIJICKTA.
Knaccudukanus, xnacrepusanus, perpeccus. THIBI MaIIuHHOTO
oOy4YeHHs: C y4yuTenaeMm, Oe3 y4uTelss, ¢ YaCTUYHBIM NpPUBJICUYCHHEM
yuuTessi, 00ydeHHe ¢ MOIKPEIICHUEM.

Knaccudukanus nHa npumepe anroputma K-ommkaimmx coceneit (KNN)
[OnuonansHo: bBbICTphIil mouck Onmxaimux coceneit.]. MeTpuku
OLICHKM Kiaccuukanuu: mojaHoTa, TouyHocth, Fl, ROC, AUC.
Banupannonnas u TtectoBas BbiOOpKa. Kpocc-Bammpmanus. Paborta c
KaTeropuaibHbIMU MTPU3HAKAMHU.

Perpeccusi. Merpuku onenku perpeccun: MSE, MAE, R2 -
KO3 uIMeHT aerepMuHanuu. JIMHEHHAs perpeccusi, MOTHHOMHUATbHAS
perpeccusi. [lepeoOyuenue u perymnspuszanus, rpeOHeBas perpeccus,
LASSO, ElasticNet.

Jluneitaple Monenu ans kinaccudukauuu. [lepuentpon, moructuyeckas
perpeccusi, TOJHOCBSI3HBIE  HEUPOHHBIE  CETHU, CTOXACTHYECKUU
TPaJUeHTHBIM CIOyck u oOpaTHOE paclpoCTpaHeHHWE TpajJueHTa.
Perynspuzanus TuHEHHBIX MOENIEeH KITaCcCU(PUKAIIHH.

Knactepuszanus, k-means, k-means++, DBSCAN, arigomeparuBHast
KJactepusanus. MeTpuKH OLIEHKH KJIaCTepHU3allnu.

ANTOPUTMBI, OCHOBAaHHBIE HAa NPUMEHEHUH PEMIAIONINX JEPEBHEB.
Kpurepuu paznenenust ysna: MHQOPMAIMOHHBINA BBIUTPHIII, KPUTEPHI
Jlkuau.  AHcamMOnM — pemialmux — JIepeBbEeB:  CIydalHBIA  Jec,
TPaIUCHTHBIA OYCTHHT.

Meton onopHbix BekTopoB. [Ipsimast u oOpaTHas 3agaua. OnpeneneHue
OIIOPHBIX BEKTOPOB. S I€PHBII TPIOK.

HausHbIi1 OailecoBCKHIt KJaccupUKaTop. Metonanl OIIEHKH
pacnpeneneHus npu3HakoB. EM-anroputm Ha npuMepe CMecH rayCCHaH.
Metoapl Oe3rpalMeHTHON ONTHUMH3ANMU: ClydaiHbli mouck, hillclimb,
OT)KHT, TCHETHYECKUH aJITOPUTM.

10

JlabopaTopHbie padoThl

JIP1.1

Mertoab! paboTsl ¢ Tabauamu B Python. Arperamus u Buzyanu3amus
naHHbIX. [IpoBeieHne NEpBUYHOIO aHaIN3a JAHHBIX.

JIP1.2

CITIO0JIb30BAHUC U CPABHCHUEC AJITOPUTMOB KJ'IaCCI/I(I)I/IKaI_II/II/II kNN,
pemiaromme ICPCBhEA U UX aHC3M6J'II/I, JIOTUCTUYCCKAs PErpeccus.

JIP1.3

Hcnonp3oBaHue U olleHKa AITOPUTMOB perpeccu. [Ton6op onTuMambHbIX
IapaMeTPOB PETPECCUH

JIP1.4

OHTI/IMI/ISaI_II/IOHHBIG 3alauu U UX PCIICHUA. HO)I60p THUIICPIIApaMCTPOB
AITOpUTMaA C IOMOIIIBKO MCTOJOB OITUMU3AIINH.

IIpakTuka

I1P1.1

[IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHraia

CamocrtosiTenbHas padoTa

CP1.1

[TpopaboTka yueOHOro MaTepuaa JISKIHi

CP1.2

[ToxroroBka K 1a00paTOpHBIM paboTam




CP1.3 | [loaroroBka K pyOeKHOMY KOHTPOJIIO 1
CP1.4 | ipyrue BUJbl CAMOCTOSITENILHON pabOThI 1
2 Jlekuuu 4
2.1- | Heitponnsie cetr. DyHKIMHM OMMUOKA HEUPOHHBIX CETEH M 00y4eHHE ¢ 4
2.3 MOMOIIIBI0 0OpaTHOTO pacrpocTpaHeHusi rpaguenta. [lonarue 63Tya u
SMOXHU.
PaboTa ¢ n300paxeHUsIMH ¢ TTOMOIIbI0 HEHPOHHBIX ceTeil. CBepTOUHbIE
HeliponHbsle cetu. Ormepanuu cBepTok, max-pooling. IlomynspHsie
ApPXUTEKTYPhI CBEPTOUHBIX HeHpOoHHBIX ceTeil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe oOyueHwue.
OO0Opabotka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C TOMOIIBIO
HEHpOHHBIX ceTeil. BekTopHble mpeacraBieHus uiss TekcTta: word2vec,
skipgram,
CBOW, fasttext. Pexyppenrtnsie netiponnsie cetu, LSTM, GRU.
Tpancdopmepst, BERT, GPT.
JlabopaTopHbie padoThl 6
JIP2.1 | Knaccudukarus n3o0paxkeHuid U TpancepHoe o0ydeHue. 3
JIP2.2 | PaboTa c TeKCTaMU U MX BEKTOPHBIMU IPEJICTABICHUSIMHU TEKCTOB. 3
IIpakTuKa 4
1P IIporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTEpHaIa 4
2.1
CamocrosiTeibHast padoTa 7
CP2.1 | [IpopaboTka yaeOHOr0o MaTepuaa JCKIHA 1
CP2.2 | [loaroroBka K J1abopaTopHbIM paboTaMm 4
CP2.3 | [loaroroBka K py0e>XHOMY KOHTPOJIIO 1
CP2.4 | Ipyrue BHUJIbI CaMOCTOSITEIbHON pabOTHI 1
«O0yueHune ¢ NOAKPEIJICHUEM)
3 Jlekuuu 4
3.1- | [lonsaTus areHTta, cpebl, COCTOSIHUSA, ICHCTBHUI 1 Harpaapl. DyHKIHS
3.2 neHHoctu cocrosiHus (Valuefunction) m ¢QyHkius kadectBa JeCTBHS
(Qfuntion).
OnTtuMuzanusi CTpaTerdd C TOMOMIbIO MAaKCHUMHU3aUUU  (YHKUIUH 4
LIEHHOCTH U KauecTBa. Q-o0yueHue.
['my6okoe obyuenue ¢ moakperienneM. Deep Q-Networks, Actor-critic.
[l yposns skcnieptHbiii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHblie padoThl 4
JIP3.1 | Ilpumenenue Q-Networks /s perieHns MPOCThIX OKPYKEHHH. 4
IIpakTuKa 4
IIP | [IporpaMMHO-aJIrOpUTMHUYECKOE OCBOCHHE MaTepHaa 4
3.1
CamocrositenbHas padora 3
CP3.1 | IIpopabGoTka yueOHOTO MaTepuana JeKIun 1
CP3.2 | IloaroroBka K JJabOpaTOpHBIM paboTam 1
CP3.3 | [ToarotoBka K py0eXHOMY KOHTPOJIIO 0,5
CP3.4 | [Ipyrue BUbI CAMOCTOSATENBHOM paboThI 0,5

5. Ob6pa3oBare/ibHbIE TEXHOJIOTHHI
B mnpomecce mnpenomaBaHust MoIyns HCHONB3YIOTCS CIIEAYIOIIME METOMABI, CpPEACTBA H
0OHOBIIsIEMOE MPU HEOOXOAMMOCTH POTpaMMHOE o0ecrieyeHre HHPOPMALIMOHHBIX TEXHOIOTUHA:
— e-mail npenogaBarens;



— DJIEKTPOHHBIE y4eOHO-METOJMYECKHE MaTepHasbl JUis OOeCTedeHUs] CaMOCTOSTEIbHOM
paboTHI CTYJICHTOB;

— CHHCOK caiiToB B ceTu «VHTepHeT» M MOMCKAa HayYHO-TEXHUYECKOW HMHGOPMAIMH II0
pasaciiaM AUCHUIIIINHBIL,

—  TaKeTbl NPUKIAJHBIX IPOrpaMm, Harpumep, pytorch.

6. YueOHO-MeTOAUUYeCcKOe oOecreyeHHe CaMOCTOATEIbHOH padoThl  CTY/IEHTOB.
OuneHoyHble CpeACTBA /IS TeKYyLIero KOHTPOJSl YCIHeBAeMOCTH, TPOMEKYTOUHOMH
aTTeCTAllMU N0 UTOTaM OCBOEHUS THCIUIIMHBI.

Jliist obecriedeHns CaMOCTOSITENILHOM paboThl CTYACHTOB 10 Moyt chopMHUPOBaH METOTNICCKHIA
KOMIIICKC, BKITFOYAIOIINIA

B ce0s cleayronure yaeOHO-METOINISCKUE MaTEPHAITBI:

1. ITporpamma Kypca.

2. YueOHUKHU U yueOHble ocoOusl.

3. Cnmcok azpecoB caliToB B MH(OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH «VHTepHeT» (Jaee
— cetb «MHTEpHET»), CoIepIKAILNX AKTyaIbHYI0 HH(OpMaIHIo 1o 6s10kam Moysis.
bubnuorpaduyueckue cChlIKM Ha ydeOHbIE H3/IaHUs, BXOISIINE B METOAMYECKHIA KOMILJIEKC,
NPUBEICHBI B IEpEYHE OCHOBHOMW U JIOTIOJHUTEIBHOM yueOHOH IuTepaTypsl, HEOOXOAUMOM 1JIst
ocBoeHust Moyt (pasaen 7).

K nonoiHuTENEHBIM MaTepUaiaM Takke OTHOCUTCS TIepeueHb pecypcoB ceTH «VHTepHeT»,
PEKOMEHAYEMBIX JJISi CAMOCTOSITEIbHOM paboThl pu ocBoeHnU Monyns (pa3nen 7). CTyaeHTs
HOJIY4aroT AOCTYH K YKa3aHHBIM MaTepuallaM Ha IIepBOM 3aHATUU 10 Moayito.

7. Y4eOHO-METOaHYECKOoe H MAaTepPUAIbHO-TEXHUYECKOe o0ecreueHue
AUCHHMILIMHBI(MOYJIS)

7.1. Y4eOnas quTeparypa:

OcHoBHas TUTEpaTypa 1Mo MOAYJII0

1 MammnHoe oO0yuenue. Hayka 1 HCKyCCTBO OCTPOEHUS allTOPUTMOB, KOTOpBIE
U3BJIEKAIOT 3HaHMs U3 naHHbIX. [lerep dnax. IMK Ilpecc. 2015.

2. TI'myGokoe oOyuenwue. [lorpyxenne B Mup HelipoHHBIX cetelt Hukonenko Cepreit
Uropesuy, Kagypun A. A. | Hukonenko Cepreii Uropesny, Kagypun A. A.

3. Ob6yuenue ¢ moakperuieaneM / Carron Puuapn C, bapro Duupro I'., JIMK Ilpecc, 2020.

JlonoiHUTe/IbHBIE y4eOHble MATepPHaJIbI

1. OcHOBBI UCKYCCTBEHHOTO UHTEIIEKTa : yueOHoe nocobue / E.B.boposckas, H. A.
HaBbiioBa. 4-¢ u3z.,3nektpoH. M.: Jlaboparopus 3uanuii, 2020. 130 c.

2. VckyccTBeHHBIN MHTEIUIEKT ¢ mpuMepamu Ha Python. Jxomml Ipatuk. Bumbsive. 2019.

3. IlpukmagHoe wmamuHHOe 00yuenue ¢ momoinbio Scikit-Learn, Keras u TensorFlow:
KOHLENINY, UHCTPYMEHTbl U TEXHMKH JJIs CO3JAHUS HMHTEUIEKTYyalIbHBIX CHUCTEM , 2-€
m3nanue. KeponOpenben. /(nanexktuka-Bunbsame. 2020.

4. Xenpuk bpunk, J[xo3ed Puuapne, Mapk ®esepond «MammuHoe 00yuenuey», [Tutep 2017.
Kak yuutcst mammba: PeBomrornus B 00acTé HEHPOHHBIX ceTel U TiTyOokoro odydeHus. Sx
Jlexyn. Ansninaa PRO. 2021.

6. I'pokaem rimybokoe o0yuenue. Duupro Tpack. [Tutep. 2019.
OO0yuenue ¢ monkperuieHueM Ha PyTorch. Coopuuk perienitos. FOcu JIro. IMK Ilpecc. 2020.
8. https://spinningup.openai.com/en/latest/

o1

~

7.2. UaTepHeT-pecypchbl

[IpumMmepHBIil MEpeUYeHb PECYPCOB CETU «MHTEPHET», PEKOMEHIYEMbBIX ITPU OCBOCHUH MOIYJIS
1 Open Machine Learning Course (https://mlcourse.ai)



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

2. Bsenenue B MammnHoe 00yuenue ot «Bioinformaticlnstitutex»
(https://stepik.org/course/4852/promo )

3. Crmenmanu3zanys MammHHOe 00y4YeHHE U aHAIN3 JJAHHBIX 0T «MOCKOBCKUHN (PU3UKO-
texHuueckuid mHCTHTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)

4. Tlnardopma s mpoBeacHus copeBHoBanuii mo DataScience(
https://www.kaggle.com )

7.3. IIporpammHoe obecnieyeHue:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016
— AwntuBupycuoe [10 Kaspersky endpoint security
— CunpaBouHo-npaBoBas cuctema “I'apant”

7.4. MaTepuajibHO-TeXHHYECKOe o0ecriedyeHue
Onucanue MaTepuAJIbLHO-TEXHMYECKOH 0a3bl, HEOOXOAUMOM /15l U3YUEHUST MOTYJIA

[lepeuenp MaTepraIbHO-TEXHUYECKOTO oOecnieueHus Moyis

Ne /1 |Bup 3ausarui Bun u HameHoBaHue 000py10BaHUS

1 |Jlexkuuonnele  |AyauTOopuM €  MYJBTHMEAWHHBIMH  CPEACTBAMH, CPEICTBAMHU
3aHATUA 3BYKOBOCIIPOM3BCACHUA W HMCIOIIHME BLIXOA B CCTb ((I/IHTepHCT».
[Tomemnienus 11t TPOBEACHUS ayIMTOPHBIX 3aHATHH, 000pYIOBaHHBIC
y4ueOHOM MeOenbio

2 |JlaGoparopabl |KOMIBIOTEpHBI KJIaCC € KOMIUIEKCOM MPOTPAaMMHBIX CpEACTB,

€ paboThI MO3BOJIIIOLIMX ~ KaKIOMY CTYIEHTY pa3padaThIBaTh NpPOrpaMMHBIC
pain3anuu MPakKTUICCKUX 3aaa4 B XOAC BLIITOJHCHHA J'Ia60paTOpHI)IX
pabot
3 |CamocrostensH |bubmmoreka, nMeromas padodne mMecra JJsl CTyI€HTOB. AyaUTOPHUH,
ast pabora OCHAII[CHHBIC KOMIIBIOTEPAMH C JIOCTYIIOM K ceTH «HTepHeT
4 |IIpakThka KoMmbroTepHbIif  KJacc ¢ KOMIUIEKCOM TIPOTPAaMMHBIX  CPEZICTB,

MO3BOJISIIONIMX KaXKIOMY CTYIEHTYy pa3padarbiBaThb IPOTrpaMMHBIE
peanu3anuy MpakTUYECKUX 3a7a4 B X0/ BBIIOTHEHUS 1a00PaTOPHBIX
pabort



https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/

Pabouas mnporpamma guciumuinHel b1.0.07.04 Cucrembl HCKYCCTBEHHOIO HHTEIIEKTA
coctarieHa B cootBercTBuM ¢ TpedoBanusMu @I'OC BO no nanpasnenuto nmoarorosku 03.03.02
®dusnka, yTBEPKICHHOIO TMpUKa3oM MuHHcTepcTBa 00pa3oBaHUsl W Hayku Poccuiickoit
®enepanuu ot 7 aprycra 2020 r. N 891

[TporpamMMy coCTaBHUII
dapruesa 3yapbua CyaranrupeeBHa / /

[Tporpamma omoOpena Ha 3acenannu Kadenpbl  MHDOPMAIMOHHBIC CHCTEMBI U TEXHOJIOTUI

ITpoTtokon Ne 10 oT«_ 21 » 2023 ropa
3aB. Kagenpoir  / / Maiscaros M.X.
(moamuce) (®.1.0.)

[Tporpamma coriracoBaHa ¢ 3aBeAyIOIUM BhITycKaromei kadeapoit Hamerueroit MLA.

[Tporpamma oobpeHa YuebHO-METOANUECKUM COBETOM (PU3MKO-MAaTeMaTHYeCKOro (haKkyabTeTa
[Tporoxoin Ne 10 ot «23» uronst 2023 rona

[Ipencenarens Y4ueOHO-METOAMYECKOTO COBETA (paKyIbTETA /HanbrueBa M. A.




CgeneHusi 0 nepeyrBep:KIeHUHd NMPOrpaMMbl HA O4YepeaHON y4eOHbIN roJ U perucTpauuu
U3MEHEeHU I

VYuebOnniii | Pemmenue kadeapsl Buecennnie u3sMeHeHus IMonmuce 3aB.
roJI (Ne mpotoxkoma, nmata) kadeapoii




®OH/J OHEHOYHbLIX CPEACTB AJIA ITPOBEAEHUA TEKYIIEI'O KOHTPOJIA
YCIEBAEMOCTH U IPOMEXYTOYHOM ATTECTAILIUU OBYYAIOIIINXCS
IO MOAYJIIO « CUCTEMbI HCKYCCTBEHHOI'O UHTEJIVIEKTA»

OIIMCAHME MMOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHMUSI
KOMIIETEHIIUM HA PA3JIMYHBIX 3TAIIAX UX ®OPMUPOBAHMSI,



OIMUCAHHME HIKAJI OHEHUBAHUA

®onn oneHouHbIX cpeactB (POC) nmpeaycMaTpuBaeT CleayroIee:

— OIHcCaHue KOMIUIEKCa MoKa3aTeJieil — JECKPUIITOPOB OCBOEHUSI KOMIIETSHIIN B BUJIE
pE3yJIbTaTOB O0yUYEHUS, KOTOPHIE CTYACHT MOXKET IPOJASMOHCTPUPOBATH (

— (tabnuua 1). [ns KOHTPOIS JOCTUKEHUS KAXKA0T0 U3 HUX MPETYyCMOTPEHBI OLEHOYHbIE
CpeICTBa B BUJIE BOIIPOCOB, 3a1aHUM U T.1I.;

— o00o03HauUeHUE KpUTEepHeB — IPABUII IPUHATHS PEILIEHUS 0 OLIEHKE IOCTUTHYTHIX
pe3yJIbTaTOB 00yUYeHUs U CPOPMUPOBAHHOCTH KOMIICTCHITHHA.

Hanpumep, B kauecTBe mikaibl olleHuBanus npuHumaercs 100-0anbpHast cucteMa ¢ BblJeJIeHHEM

(rpagarueit) OLIEHOK:

PelATUHr OueHKa Ha 3auete
85-100
71-84 3avet
60-70
0-59 Hesauet

TUIMOBBIE KOHTPOJILHBIE 3AIAHUS NIV WHBIE MATEPUAJTBI,
HEOBXO/JUMBIE JJI51 OLIEHKHY 3HAHUM, YMEHMIA U (MJIN) OTIBITA
NEATEJBbHOCTH, XAPAKTEPHA3VIOIIUE DTAIIBI ®OPMUAPOBAHUS

KOMIIETEHIIUI B ITPOLIECCE OCBOEHHUSI OBPA3OBATEJILHOI

BrintyckHUK,

OCBOMBIIMNA 00pa3oBaTEIbHYIO

ITPOI'PAMMBbI

nporpamMmy, JIOJDKEH o00s1ajarh

HpO(bCCCHOHaHBHBIMH KOMIICTCHIIHUAMU 110 TEMATUYCCKHUM MOAYJISIM ITPOTPAMMBI:

Kon |HaummenoBanue Pe3ynbTaTsl 00yueHus
TEMATHUIECKOTO
MOZIYJISt
Brenenue B (3HaHus:
HCKYCCTBEHHBIN — TEOpPETHYECKHE OCHOBBI aHAIM3a MAaHHBIX W MAaIIMHHOI'O
MHTEJUIEKT u o0y4eHus;
OCHOBHBIC MCTOIBI | —  crenuguka paboThl AITOPUTMOB MALIMHHOTO O0yYEHHUSI.
MAalMHHOTO ~ OOyYeHUS |YmeHHA:
A paboThI C |- mpUMEHEHHE METOJ0B MAIIMHHOTO O0YYEeHHUs, MOATOTOBKA
TaONINIHBIMH JTAHHBIX U UHTEPIIPETALNA PE3YIBTATOB.
HaHHbIMHU HaBbIku (Ol'lbIT z[eﬂTe.anOCTn):

HUHTEPECYETCS HOBBIMH TPEHIaMH1 B CBOEH
npodeccHoHabHOM OTpaciy, paccCMaTpUBaeT UX C TOUYKU
3pEHUS] TPUMEHEHHS B CBOEH JEATEIbHOCTH;
OLICHUBAET MIPUMEHUMOCTD aJIrOPUTMOB,
BO3MOJKHBIEPUCKH U TIOCIEACTBHSI OIIMOOK, HAXOIUT
ONTUMAIILHBIEPEIIEHUS A1 pabounx 3aaa4




CucreMbl  TITyOOKOTO
o0ydeHus

3Hanug:

YMmenuns:

HaBbiku (ONbIT AeSITEJIbHOCTH):

MPUHIMIBI 00YUeHUSI U IPUMEHEHUS! HEHPOHHBIX CEeTeH.
aApPXUTEKTYPBhI TTTyOOKNX HEHPOHHBIX CETEH, MPUMEHIEMbIX
B pelieHnn IIPAKTUYECKHUX 3a1a4y
CBSI3aHHBIX C aHAJIM30M M300paKEHUN U TEKCTOB;

HacTpoKa HEOOXOIUMOIO OKpYXEeHHs A paboThl ¢
HEUPOHHBIMU CETAMM.

IIPUMEHEHHE U J1000y4eHnenpe100y4eHHbIX
HEHPOHHBIX CeTel U3 TOCTYIHbBIX ONOINOTEK

BJIAJICET  HABBIKOM  IIPOBEJCHMs  IIOJHOIO  LMKJIA
BBIYHUCIUTEIBHOTO  JKCIIEPUMEHTAa, OTPaXECHHs XoJa
BBIIIOJIHEHUS IIPOEKTAa M IIOJYyYEHUS pPE3yJbTaTOB B
OTYeTax U NOKyMEHTALWH;

BIIQJICET HABBIKOM  MWCIOJBb30BaHUS  CYLIECTBYIOIIMX
IpOrpaMMHBIX  OuOIMOTEK M Mojened, Cco3AaHus
IIPOrpaMMHBIX peaau3aluuii rTyOOKUX HEHPOHHBIX CeTel

OO0yuenue c
MOJIKPETUICHHEM

3Hanud:

YMmenus:

HaBbiku (ONBIT AeSITEJILHOCTH):

TCOPCTUYCCKHUEC OCHOBBI U aAJIIrOPHUTMBbI O6y‘leHI/I${ C
MMOAKPCIICHUEM

IIPUMCHCHUC O6y‘leHI/I$I C IMOAKPCIICHUEM JJIA
IMPAKTUYCCKHUX 3aad.

BHIOOD W  peanu3anys aIroOpuTMOB  OOydYeHUs C
MOJIKPETJICHUEM C YUEeTOM CHeln(UKU 3aauu

ajanrtanus W HacTpoiKa anropurMoB oOOydeHHs C
MOJIKPEIUIEHUEM I10J] ONIPEIEIIEHHYIO CpENy.

HUHTEpECYyeTCst HOBBIMU TpeHAaMHU B cBOEH
npodeccnoHalbHOM OTpaciay, paccCMaTPUBAET UX C TOUKH
3pEHHUs IPUMEHEHUS B CBOEH JI€ATENIbHOCTH;

BJIAJICET HABBIKOM  HCIIOJIb30BAaHUS  CYIIECTBYIOIINX
MpPOrpaMMHBIX ~ OMOTMOTEK W MOJENel, CO3JAaHus
MPOTPaMMHBIX ~ peajn3alliii Ha OCHOBE aJTOPUTMOB
00y4YeHUs C OJKPETIEHUEM

CpenctBa 115t OIICHKH Pa3IMIHbIX YPOBHEH (POPMUPOBAHNS KOMIIETEHITUHN 110 KATETOPHUSIM «3HATHY,
«YMETBY, «BIAJIETh» 00ECMEUNBAIOT PEeaTU3allii0 OCHOBHBIX MPHUHIIMIIOB KOHTPOJS, TaKUX Kak
00BEKTUBHOCTH ¥ HE3aBHCHUMOCTD, MPAKTUKO-OPUEHTUPOBAHHOCTD, MEKIUCITUTIIMHAPHOCTb.

C y4yeToM 3TOro KOHTPOJIbHBIE BOMPOCH (3a1aHus, 3aaaun), Bxoasamue B POC, nns pa3audHbIX
KaTEropuil 1 ypOBHEN OCBOEHHUSI KOMIIETEHIIMA MOTYT UMETh CIICAYIOIIUN BHI.

3HATD Ilpumepsri:

1 Tuns 3aJa4 MallIMHHOT'O 06yqu1/1${ M KJIaCChI AJITOPUTMOB, K HUM IIPUMCHACMBIC.
2. OcHOBHBIE HaITpaBJICHUA Pa3BUTHUS I/ICCJ'ICI[OBaHI/Iﬁ B 00JIaCTH CHCTEM HCKYCCTBCHHOI'O

HWHTCIIJICKTA.

3. TCOPCTI/I‘{CCKI/IC OCHOBBI AJITOPUTMOB MAIIKMHHOT'O OGy‘lCHI/ISI.



YMETD Ilpumepni:

1 TloAroToBUTH JaHHBIE K UCHOIB30BAHUIO AITOPUTMA MALTHHHOTO 00y4eHUSI.

2. OneHuBaTh KAYECTBO PELICHUN CUCTEM MAIIMHHOIO 00y4EHHUs.

3. AmanTHpoBaTh aJTOPUTMBI MAIIMHHOTO OOYYEHHS K PEIICHUIO IPAKTUUECKUX 3a/1a4.
BJAJAETD Ilpumepsbi:

1 Merononorus pa3pabOTKu peUICHUH MAITUHHOTO 00y4eHUsI.

2. IlpuMmepbl NIpakTUUECKOTO NPUMEHEHUS apXUTEKTYp UCKYCCTBEHHOI'O MHTEIIIEKTA.

3. Mertoabl OHJIalH TECTUPOBAHUS PEIICHUI MAIIMHHOTO 00yYeHHUSI.

METOAUYECKHE MATEPUAJIbL, ONPEAEJAIOIIHUE ITPOLELYPbI
OLNEHUBAHWA 3HAHUHW, YMEHUU U (WIH) OIIBITA JESTEJIBHOCTH,
XAPAKTEPU3YIOINUE 3TAIIBI ®OPMHUPOBAHUA KOMIIETEHLIUU

[Tpumepbl (MakeTbl) METOAMYECKMX MAaTEpUaJIOB, OIPECIIAIOUIMX MPOLEAYpPbl OLIEHUBAHUS
3HaHWUW, YMEHUH U (MJIM) OIbITA AEATEIbHOCTU

HaumeHoBaHme Kpartkas xapakrepuctuka IlpencraBienne
OIIEHOYHOT0 OLICHOYHOT'0 CpeICTBA OLIEHOYHOT 0 CPe/ICTBA
cpeacTBa B oHje
Texyumii KOHTPOJIb CpencTBo MpoBEpKU OCBOCHHS Komruiektsl OuiieToB
YCIIEBAEMOCTH YPOBHEH «3HATBY, KYMETh) (3amaHuit)
KomnuiexkT Onj1eToB (MpUMepHbIii)
buner 1.
11 BaiiecoBckuii kiaaccudukarop. Orenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anroputm.
12 Knacrepuszanus. KMeans, kMeans++, MeanShift, DBSCAN.
buner 2.
2.1 Aucam6mmu. Soft and Hard Voting. Bagging. Ciyuaiinsrii jiec.
2.2 Metpuueckwuii knaccuduraropbl. KNN.
WKNN.
buner 3.
31 Jluneitnas perpeccus. LASSO, LARS. CART.
3.2 JepeBbs pemenuii. UnpopmannonHslil Berpsimm. Omubdka kiaccudukanmy,

sHTponus, kpurepuid /[xunu. [IpyHuHT.

burer 4.
41 ['moGanbuelii mouck. Coydaitaelii mouck. Gridsearch. Cunyuaitnoe
oyxnanue.baiiecoBckas OMTHMHU3AIINS.
4.2 Jluneiinas perpeccus. [lonnnomuanbHas perpeccus. I'peOHeBast perpeccusi.
buner 5.

5.1 AdaBoost. I'pasineHTHBIH OYCTHHT PELIAIONINX JI€PEBHEB.

5.2 Knacrepuszanus. AgglomerativeClustering. Merpuku kiactepu3anu.
buner 6.

6.1. Onenka knaccudukarmn. IpdexkrusHocts 1o [Tapero. Precision-Recall u ROC kpussie.
AUC.

6.2 Hetiponnsie cetu. [leprientponPo3en6narra. O0paTtHoe pacnpocTpaHEHUE TPaIUeHTA.
Oyukiuu aktuBaiuu. Softmax.



buner 7.

71 Jlokaneubiii mouck. HillClimb u ero pasuoBumnoctn. OTkur. I'eHeTHUYCCKHIA
AIITOPUTM.
7.2 MeTto onopHBIX BEeKTOPOB. Smpa.

Ilepedyennb J1adopaTOpHBIX padoT (MPUMEPHbIA)

O0mume pekoMeHIAUMH K J1a00paTOPHBIM padoTaM: /Ui Pa3HbIX YPOBHEHN IOATOTOBKU
CTYZCHTOB MO>KHO HCIOJIb30BATh PAa3HYIO IIIyOUHY peanu3aluy peimeHus. Tak, A1 CTyIeHTOB
HETEXHUYECKUX CIIEUAIbHOCTEN 3a/1aHue MOKET 3aKJII04YaThCsl B IPUMEHEHUH F'OTOBBIX
METO/I0B 13 OMOJIMOTEK WIN 3aII0JHEHUEM NIPOITYCKOB B IPOrpaMMax, rie 0ojbiias 4acTb
HOATOTOBJIEHA IIpenojaBareneM. st CTyJeHTOB TEXHUYECKUX CIIEHUAIbHOCTEN 3a1anue Oyaer
3aKJII0YAThCs B peasln3alliy aJrOpUTMOB 0€3 HCIOIb30BAHUS TOTOBBIX PEILICHU.

JIP1.1 Merombl paboTel ¢ Tabmumamu B Python. Arperanus u Bu3yanu3anus HTaHHBIX.
[IpoBenieHre NEPBUYHOIO aHAIN3A TAHHBIX.

[lenu: u3yuyeHre METOMOB paboThl ¢ HaHHBIMH B Python u mpoBeneHue mepBHYHOrO aHain3a
JTaHHBIX.

3aganue: 3arpysure jgaraceT B pandasgaradpeiiM. BeiBeanTe OCHOBHBIE IMapaMeTphl AaTaceTa.
Ormpenenure, CKOJBKO B JaTaceTe CIydaeB OTCYTCTBUS NpuU3HAKOB. Orpenenurte, CKOJIBKO
MPU3HAKOB SIBJISIIOTCS KaTeropuajibHbIMU. Buzyanusupyiite pacrnpeneneHue MNpU3HaKoB I10
KJ1accaM. Buzyanusupyite 3aBUCUMOCTb MEXIY NPU3HAKAMH.

JIP1.2 Wcnonp3oBanue u cpaBHeHHE anroputMoB kiaccudukanuu: KNN, pemaromue nepesbs u
UX aHCaMOJIH, JIOTUCTUYECKAas perpeccusi.

[{enu: mpuMeHEHNE U OLIEHKA aJITOPUTMOB KJIaCCU(PHUKAIUH.

3ananue:

Paznenute maracer Ha oOydYarOmIMil ¥ BaTUJAIMOHHBIA C COXPAaHEHHEM IMPOMOPIIUN KIIACCOB.
Knaccuduuupyiite Touku u3 aatacera ¢ momoiipto anroputmoB KNN, noructudeckoii perpeccun,
CART, cinyqaiinoro neca, CatBoost. [TogOepure Jrydiue mapameTpbl aJITOPUTMOB CIOMOIIBIO
BAIUJAIMOHHON BBIOOpPKH. CpaBHHMTE BpeMs pabOThl AITOPUTMOB M 3aBHCUMOCTH OT
npeoOpadboOTKU JaHHBIX.

JIP1.3 Hcnonb3oBaHue M OIEHKA aJropuTMOB perpeccuu. Ilonbop onTUManbHBIX MapaMeTpoB
perpeccum.

[{enu: n3ydeHue alropuTMOB PErPECCHH.

3amanue:

[TpumenuTe MeTO JIMHEHHOM perpeccuu Juisl pelieHus 3aaun Ha aaracete. /lo0aBbTe B gartaceT
NOJMHOMHANIbHBIE TpU3HaKu. [lo6aBisiiTe MpU3HAKK [TOKa HE YBUIUTE NepeoOyUyeHHne Ha
BaMIannoHHoMaaracere. [Ipumenure rpedHeByto perpeccuto 1 LASSO, 94To0b1 n36aBUTHCS OT
nepeoOyyeHHs.

JIP1.4 OnTtumuzanuoHHBIE 3ama4u U uX pemieHus. [logbop rumepmapameTpoB aaroputMa ¢
MOMOIIBIO METOA0B ONTUMM3AIIUN

[lenu: n3ydeHwe arOPUTMOB PEIICHHUS] ONTHMU3AIMOHHBIX 3a/1a4.

3ananue:

1 OnTuMu3MpyiiTe JUTMHY MapiipyTa B 3a7a4e KOMHBOsDKEpa ¢ ToMoriibko anroputmos hillclimb,
OTXHTra ¥ TeHETUYECKOT0 aIrOpuT™Ma. BeIBeIUTE MOMYUUBIIUNACS IIyTh U €T0 JUIUHY.

2. OnTUMU3HPYITE TUTIEpIIApaMETPHI aJITOPUTMa MAITUHHOTO 00y4YeHUs (Ha BHIOOD) C MOMOIIIBIO
CITy4aifHOTO TIOMCKa, TIOMCKa 1o pernetke, anropurma hillclimb, renerndeckoro anropurma.



JIP2.1 Knaccudukanus n3o0pakeHnid 1 TpanchepHoe o0yueHue.

Llenu: n3yyeHne METOA0B TIIyOOKOTro 00y4eHus Al paboThl C H300paKEHUSIMH.

3agadue:

3arpy3uTe JaraceT W CO3JaiTe HUTeparop A MOJAEIH TIIyOoKoro oOydeHus. 3arpysure
npenobydyennyo Ha ImageNetcseprounyio ceth (AlexNet, VGG umu ResNet) u no6aBbre K
backbonenonnocBs3Hbi cinoit st 00ydeHus. OO0y4nTe HEHPOHHYIO CETh HA, BH3YalIM3UPOBAB
rpaduk (GYHKIMU MOTEPh HA OOydaromiel M BaJlHIAIIMOHHOW BBIOOpKe. Peanmu3yiite MomyIib
NPUMEHEHUS] HEHPOHHOM CETH K JaHHBIM, ITPOBEPHTE KAUYeCTBO 00yUEHHS Ha TECTOBOW BBIOOPKE.

JIP2.2 PaboTa ¢ TeKCTaMu M UX BEKTOPHBIMH IpecTaBieHusMu. Llemu:

U3y4eHHEe MOJIEIICH BEKTOPHOTO MPECTABICHUSI TEKCTOB. 3aJaHHe:

CkauaiiTe npenoOy4eHHbIe BeKTOpa 1iist ciioBaps. C MOMOIIBIO JIF000Tro Kiaccudukaropa
marmmuaaoro ooydenust (KNN, SVM, CatBoost) kinaccuduiiupyiite TEKCThI U3 1aTaceTa o CyMMe
BeKTOpOB ci10B. Kitaccuduuupyiite TekcTsl ¢ momorpio LSTM cetn.

JIP3. 1 Ilpumenenune Q-Networks jyis perieHus mpocThiX OKPYKEHUH.

Lenu: u3ydyeHue npuMeHeHus 00yUYeHHUs C MTOJIKPEIICHUEM IS PELIeHUH 3a1au KOHTPOJIA.
3ananue:

OO0yuuTe MPOCTYIO MOJHOCBA3HYI0Q-CeTh I pelieHus okpyxenus LunarLander.

[Tpouenypsl OICHHBAHHS 3HAHUM, yMEHUI, (QOpPMBI W OpraHU3aIUs TEKYIIEro KOHTPOJISI
YCIIEBACMOCTH M IIPOMEKYTOUHON aTTECTAUN 00yJaIONTUXCS

Texkyuuii KOHTPOJb YCIEBAEMOCTH M MPOMEXKYTOYHAs aTTecTalus CTYACHTOB BEAETCS B
cooTBeTcTBUU ¢ [lonokeHMEM O TEKylEeM KOHTPOJIE YCIEBAEMOCTH W IPOMEKYTOUHOU
aTTectaluuu o0pa3oBaTeNbHON OpraHu3alnuu

Texkyumuii KOHTPOJIb yCIIEeBAEMOCTH

Monyne nenutcs Ha qBa 6s10ka. Kaxxapiii 6510k BKIIIOUaeT B ce0s M3yUeHHEe 3aKOHYEHHOTO pa3/iena,
yactu Moyns.

Texyuwii KOHTPOJIb 0 MO0 OCYIIECTBISIETCA 10 KaleHaapHoMy yueoHomy rpaduky. Cpoku
KOHTpOosIbHBIX Mepornpusatiii (KM) u cpoku nonaseneHust uToro nmo Moaynio oroOpaxaroTcs B
pabounx y4eOHbIX mMmuaHax Ha cemecTp. CTyOeHT IOMKEH BBIMOJIHUTH BCE KOHTPOJIbHBIC
MEpONPUATHS, PEYCMOTPEHHbIE MOIylleM K YKa3aHHOMY CPOKY, TIOCJI€ YE€ro Mperno1aBaTeb
MPOCTaBIsieT OallIbHbIE OIEHKHU, HAOpaHHbBIE CTYJEHTOM IO pe3yJibTaTaM TEKYIIero KOHTPOJIS
ycreBaeMocT o Moyto.

KoHTposibHOE MEpONpUATHE CUUTAETCS BBIIOJHEHHBIM, €CJIUA 32 HETO CTYAEHT MOJy4HJI OLIEHKY B
Oayytax HEe HWXKE MHUHUMAJIBHOM OIIEHKH, YCTAaHOBJIEHHOW MPOTPaMMON MOJIYJISI 1O JTaHHOMY
MEPOIPUATHIO.

CTyneHThl, HE CIABUIME KOHTPOJBHOE MEpPOINPHUATHE B YCTAHOBICHHBIM CPOK, MPOJOJLKAKOT
paboTaTh HaJl HUIM B COOTBETCTBUE C TIOPSAKOM, IPUHSITHIM 00pa30BaTeNbHON OpraHu3auei.
IIpomesxkyTouHast aTrecTanus

DopmMoil IPOMEKYTOUHOM arTecTauu 1o Moaymto SBISIETCS 3a4eT.

OuenuBanue Mopayns Benerca B cooTBeTCTBUM ¢ [lojokeHHeM O TEKylleM KOHTpOJie
YCTIEeBAaeMOCTH M MPOMEKYTOYHON aTTeCTAllUU CTYJEHTOB 00pa30BaTEIbHON OpraHU3alllu.
HanpuMmep, MeToAMKA OLIEHKH 110 PEHTHHTY

CTyneHT, BBIIOJHUBIINK BCE MPEAyCMOTPEHHBIE Y4eOHBIM TUIAHOM 3aJaHHs W CHABIIMKA BCE
KOHTPOJIbHBIE MEPONPHUATHS, TOJy4aeT HMTOTOBYK) OLEHKY Mo Moayiio 3a ceMecTp B
COOTBETCTBUU CO CIEAYIOLIEH IKAIOM:

PeiiTunr Ornenka Ha 3a4eTe
85-100
71-84 3aueTr
60-70
0-59 He3zauer




Pefitunr crynenta no Moayiio 3a ceMecTp onpezensercs Kak cymMma 0ajuioB, HOJyUYE€HHBIX UM
3a Bce 010k Mogysst, 1 0aisioB 32 IPOMEKYTOUHYIO aTTecTaliio. MakCUMaaIbHOE KOJTUYECTBO
6ayu1oB 32 Moy B ceMecTpe ycTaHaBIMBaeTcsi paBHbIM 100



