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PaGouass mporpamma nmucuuruimHbl «CHCTEMa HUCKYCCTBEHHOTO HMHTEIICKTa
coctaBiieHa B cooTBeTcTBUH ¢ TpeboBanusmu GI'OC BO nmo HampasieHuto moarotoBku 44. 03.
01 Ilemarormueckoe oOpazoBaHHE, YTBEPXKIEHHOTO MPHKa30M MMHHUCTEpCTBA HAYKU MU
BbIciiero odpasoBanus Poccuiickoit @enepanun ot «22» ¢espanst 2018 r. Ne 121. Pemaxuus ¢
m3meHeHusiMu N 1456 ot 26.11.2020 r.

[Mporpamma omoOpeHa Ha 3acemanum kKadeapsl «llemarormka w MeToAWKa HAYalLHOTO
00pazoBaHU

[Iporokon Ne 9 ot «21» mas 2024 rona




1. Ilesn ocBOeHUsI TUCUUIJINHBI

Llenbro n3ydeHns AUCHUIUTHHB «CHCTEMBI ICKYCCTBEHHOTO MHTEIIEKTay SBIsIeTCs (hopMupo-
BaHNE KOMIIETEHIIH B 001aCTH NMPUMEHEHUS MHTEIJIEKTYIbHBIX HH(POPMAIIMOHHBIX CUCTEM IS
penreHus mpoecCHOHATBHBIX 33/1a4.
3ana4uu TUCUUIUINHBIL:
03HAaKOMHUTH C COBPEMEHHBIMH O0JIACTSIMH HCCIEJOBAHHS 10 UCKYCCTBEHHOMY MHTEIUICK-
Ty 1 cpepaMu IPHUII0KEHUS SKCIIEPTHBIX CUCTEM;
HO3HAKOMUTH C KOHIICTIIHSAMH, COCTABISIOIMIMMU OCHOBY COBPEMEHHBIX CHCTEM HCKYC-
CTBEHHOTO MHTEJIICKTA;
H3JI0KHUTh TEXHHUUYECKUE IMOCTAaHOBKH OCHOBHBIX 3aJlad, PEIIaeMbIX CHCTEMaMH HCKYC-
CTBEHHOT'O MHTEJUICKTA;
HO3HAKOMUTH C OCOOCHHOCTSIMH MPAKTHYECKOTO MCIOJIb30BAHHS MHTEIJICKTYaIbHBIX HH-
(opMaIMOHHBIX CUCTEM B 00J1aCTH WH(POPMALIMOHHON 0€30MacHOCTH.

2. Mecto aucunmiinnbl B cTpykrype OIIOII 6akanaBpuara
[{uki1, K KOTOPOMY OTHOCHUTCS TUCLMIUIAHA:
Bb1.0OJI. «CucreMbl HCKYCCTBEHHOTO UHTEJICKTa»

. PCSY.HI)TaTbI OCBOCHMA JUCHUIIJINHBI (MOI{yJIﬂ) «CHcTeMsl HCKYCCTBCHHOI'O MHTCJIJICK-
Ta»

TTpomiecc W3y4deHNsT NUCIUININHLI HallpaBlicH Ha (DOPMHUPOBAHNE DJIEMEHTOB CICHYIOLINX
koMmreTgHIui B cootBeTcTBUH ¢ PI'OC BO 1o ganHHOMY HarpaBieHUIO:

Koa nnode HauyMeHOBAHHE

H-04—-HPOY 2 CHOB4 eHOB3 2 npo-
CHOHAJILHOIT  (PecCHOHANBHO ¢eccnoHaIBLHON KOMIIETEHIIUU
KOMI[eTeHIIHH neTeHnnyu

Cnoco6en ucnipnp3o-  IIK- 13.1. [TonumaeT npuHU- 3HaTh: MeTobl pas-

BAaTh 3HAHNC OGHOBHBIX  [1p1 0CTpOEHUS M OCHOBHBIE ~ PAOOTKU OpUTHHAIB-
TK-13 MCTONO0B HCKYQCTBCH=  yreto1bI CHCTEM HCKYCATBEHHO-HPIX ATOPUTMOB 1
HOTr'O MHTEJJIEKTa B I10- §

N ro MHTEJUIEKTa ¥ IpuM¢HsieT nxPOTPAMMHBIX PEIIe
crenyromei mpodec- i C HCHOABIOBAIOM
CHOHATBHOI nosTens. WA PELICHI 3a1ad ppQecch-

HOCTH B KayecTBe OHAJILHOM ACATCIIbHOCTM,

COBPEMCHHBIX TEXHO-

JIOTUH
Hay4YHBIX COTPYIHU-

KOB, IpenoaaBaTesen
o0pa3oBaTeNbHBIX Op-

IIK-13.2. Uccnenyer H@mpaB- YMmerb: cTaBUTh 3aja-
JICHUA NTPHUMCHCHHUA |CHCTEM 4YM U aJalTUpOBaTh
METOJIBI W aNnTOPUTMBI

~ Mbl\ybblBCﬂHUl [9) HNHIGJIJICKTA
N JJI pa3J'[I/I'-IHI)IX Hpe}ll‘/IeTHI)IX MaIIMHHOTO 00 yHCHH
o0pa3oBaHwsl, HHXKCHE- "
oOiacreii;

POB, TEXHOJIOTOB.
IIK- 13. 3. BriOupaet koM- Buagersb: mocraHoB-

IIJIEKCHI METOJIOB U MHCTPYMEH- KOM 3a/1a4 0 aJjanTa-

U1 UJIK COBCPIICH-
TaJIBHBIX CPEACTB UCKYCCTBCH- 1 I

HOI'O MHTCJJICKTA IJI PCIICHHAA
HDOd)eCCI/IOHaJ'IBHI)IX 3ajia4d B

CTBOBAHHIO MCTOJ0B 1

aNTOPUTMOB IS petie-

 HA KOMILICKCa 3a1a4

3aBHCHMOCTH OT 0COOEHHOCTEHN o
NpEAMETHOU obmactu

MpPeIMETHOM 00JIaCTH.



4. CTpyKTYypa U cofep:KaHMe JUCUMILIMHBI (MOXYJIS)
4.1. CTpyKTYp4 AUCHUNIMHBI (MOIYJIA)

OO6m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISET 2 3aYETHBIX €AMHUIL, 72 4acoB.

Ne Buabl yueOHo#i padoThl, BKJIIOYAA ca-
/i MOCTOSITeJIbHYIO PadoTy CTY/€eHTOB U
TPYA0EMKOCThb (B 4acax)

@opMBbI TEKYHILTO KOH-
TPOJIs ycnieBaeMoCTH (1o
Helenam cemécmpa)

KoHTakTHAS CafiocTosTe b
padora yas padoTa
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DopMa NPOMeKYTOIHOI

(no [cemecm-

kypcosas pabora (npockT)

ap.

BBeneHne B MCKYCCTBEH-
HBII UHTEJIJIEKT U OCHOB-
HBIE METOJIbI MAIIIMHHOTO 1010 8 8

oOyueHust st paboThl C
Ta0JIUYHBIMU JaHHBIMU

Cucremsl r1yOOKOIro 414 s 7
o0ydeHus

OOyueHue ¢ noaxperie- 4la 3
HHUEM

Bcero 18 ] 18 8 1§

Kypcosas paboma (npo-
extit)
Iloozomosxka k sxsamepy
OO0mmas Tpy10eMKPCTh, B L TIpomeskyro

qacax

HHaATTC-

72 18 | 18 |8

3a4eT ¢ OLECHKOH

DK3aMeH

4.2. Conep:xaHue TMCUMILINHBI (MO1YJIs1)

¥

Nenw/m— HanmMenoBanue MOIYJIs, CONEPKAHNE
1

N
WDBCACHNT B HCKYCCTBCHHBIN MHTC/UICKT I OCHOBHBIC MCTOAbBI MAIITAH=- |

HOT'0 00y4YeHUs I Pad0ThI ¢ TAOJMUYHBIMY TaHHBIMI»
Jleknun

acChbl

10

1. 1-1.5—[OnmunonansHo: MaTeMaTHIeCKuii INKOe3 o 3JleMeHTaM MaTeMaTide=
CKOW CTaTUCTHKH, TMHEHHON anreOpbl 1 MaTeMAaTUYECKOTO aHAIM3a. |
OCHOBHBIE 33/1a41 CHCTEM UCKYCCTBEHHOTO MHTeIekTa. Knaccuduxa-

10



¥, KIIacTepu3anus, perpeccust. TUITbI MaIMHHOTO O0Y4EHHS: C Y
aeM, 6e3 yuuTens, ¢ YaCTUYHBIM MTPUBIICUEHUEM YUUTEIS, 00YUCH}Y
HOAKPETICHUEM.

Knaccudukarus Ha npumepe anropurMa k-ommkaimmx coceneit (

[OnmronanbHO: BRICTPHIN MOUCK OMMKalmmx cocenei. |. MeTpuki

OIICHKH KJIaccu(uKamu: moHoTa, Tounocts, FI, ROC, AUC. Ban
[IMOHHAs U TecToBas BeiOOpka. Kpocc-Banmumarus. PaboTa ¢ kaTerd
aJIbHBIMU TPU3HAKAMH.

Perpeccusi. Metpuku onienku perpeccun: MSE, MAE, R2 - ko3¢
eHT JeTepMUHalMK. JInHeliHas perpeccus, MOIMHOMHAIIbHAS PETps
[TepeoOyuenue u perynspusamus, rpednesas perpeccusi, LASSO, H
ticNet.

Jluneiinbie Monenu A kinaccudukanun. [leprientpoH, Joructuye]
perpeccus, OJIHOCBSA3HbIE HEUPOHHBIE CETH, CTOXACTUYECKUM Ipal
HBIH CITyCK U 00paTHOE pacpoCTpaHeHHe rpajuenTa. Perynspusall
JMHEHHBIX MOJIENICH KITacCU(PUKAIMNN.

Kunacrepuzanus, k-means, k-means++, DBSCAN, ariiomepaTuBHa;
crepu3anusa. MeTpuku OlEHKH KJlacTepu3alluu.

ANTOpUTMBI, OCHOBAHHBIE HA TPUMEHEHUH PELIAIOLIUX J1€PEBLEB. |
TEpUU pa3fiesieHus y3i1a: MHPOPMAMOHHBIA BEIMTPHIII, KPUTEPUNA
HU. AHCamOJIH pelaroIuX JAepeBbEB: CIy4YailHbIi Jiec, TpaJIueHTH]
CTHHT.

MeTton onopubix BekTopoB. [Ipsmas u obpaTHas 3agaua. Onpenern;
OIIOPHBIX BEKTOPOB. fII€pHBII TPIOK.

HawupHnbrii 6aliecoBckuii kinaccudukaTop. MeToIbl OLICHKH pacipe)
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Heiiponnsie cetn. @yHKIUHN OMNOKN HEHPOHHBIX ceTel 1 00yueH
MOMOIIIBI0 00PAaTHOTO paclpocTpaHeHus rpaaneHTa. Ilonsatre 631
JIOXHU.

Pabota ¢ n300pakeHrusMH C TIOMOIIBI0 HEUPOHHBIX ceTell. CBepTo

ic C
Ha 1

UYHBIC

A Ay 14 A
HCHMPUHHbIU CUTH. UlICpdlini CBUPTOR, HIIdA=PDOOULIE. TTOLYyJIAPDHDBIT

apxu-

TEKTYpbI CBEpTOUHBIX HeHpoHHBIX ceTeil: AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpauncdepnoe oOyueHue.



O6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C IIOMOIIIBI]
HEHPOHHBIX ceTell. BekTopHble nmpecTaBienus g Tekcra: word2vec,
bkipgldlll,
CIRONN £ ctt + D =2 T CTANAL CRNRIT
CDOUYVY, TdSTIUATL, ICI\_YPPCHLHDIU HCYIPUHHDIU CUTH, o1V, UONU
Tagrrndhnmarany:y DEDT DT
ll_)al'l\.a\i}UJ:]lV L./P L, DIL/INT, JI'1
Tabaon AOTIYL
100 PaTOpPHBIC PA0OTHT
P2 1 K racemdh e irg "nnﬂnn)Knn"#’x PO S0 NPT T PN ~C T D P=C 2 2 2 724
[ 8 WV-Ty § INJTAUC U llil TNA YA lJUUIJCI. vOovivr Y1 aﬂblil\aljﬂU\/ UU)’ v rviv
i ) Jo Mo ] Pafara—eForeram i —IY—R AT OB R IR A e RS R ORI M AR CFO R
[YA 8 Wr-ry~] 1 aAUUTA U TURNUTAVIYT Y1 YIA D\/l\lUPﬂ LIVL T PMAULQDJIUH TANVIYI TUNUTUD
Hpaeriea
HP21 TTPOTPaMMHO-aAT O PHTMITHCCKOC-OCBOCHIIC MaTCpHa e
CamoeronteasHas padora
A2
cpPo2 1 T ana B o g e O o PO A A AR RS--SO T3
C L e X LLIJUIJCI,UULI\CI, 'y‘il\aU UTU VI l\alj T TIA JICUNIYIYT
cpPp2 9 HAa v roroRrea—3era b ot r ot - A O OO A A
\ 2 Wv-Ty~] T1TUAI TUDNRNA N JIAU lj 1\}1} TIVI PCI,UULCI.V
cpy) 2 T A OO R IO IO A SR O A A OO
C o e TITUATUTUDRNA N P_y UCU/ANTTULV] )’ NOU TPOUJITY
CP2 4 Ay e R RL CANMO CTO I TR O BB OTET
CT o o™ T HP_)’I YU Dri/Abl vavMov1TUATUIIDIUYL PaUUlDl
«OO0yueHune ¢ MOAKPEIIIEHUEM»
3 Jlexnun
3.1-  TlonsTus areHta, cpesbl, COCTOSHUS, AecTBUM U Harpaabl. DyHKIKA
3.2 neHHoctu cocrosiHus (Valuefunction) u GyHKIMS KauecTBa AeHCTBUS
(Qfuntion).
OnTumu3aius CTpaTeruy ¢ TOMOIIbI0 MAaKCUMU3AUU QYHKITUH [I¢HHO-
Ul N RA4YTUTEBdA. Q-UU_Y“ICHYIU
FauA aro oot v e e A o e n o FEEe Eroraas— ) O Notvonrl-a A At PORTEPN
I Jl)’UUI\UC UU)’ b 192 1O U IIU,LLI\IJCIIJ CHOvriCv UUUP TINCILWULTRS, ACIUTAULIUC.
Mag vnoruagsrcerentTarae REINEFORCE _A22C - _PPO _DDPG
HJIII }JUDﬂIl JI\\/Il\.«lJlﬂDlIl INLIINTUINCU L, M2 U, 1 1T U, DL I
J1a00paTopHbic pavoThl
JIP3.1 Ilpumenenue Q-Networks /1 perieHus npocThiX OKpYKEHHH.
Hpaktika
P T
jusy llpUl l)alVllVll‘lU—dJll Upl/lll\’ll/l“leI\UU UOCUBUUHNU Mdl cpma"ua
31
Corraeragroagr rag nabara
Ccaviov 1A 1TuJIbria. t}aUUla
cp21 T T anaborea Tae o ro A FonLES o9 ToL b
CIL Jd lllJUlJClUULI\Cl _)’ vOUNnuUIrvu v Cll\/P TaJida JIVRIIYIYT
cPpRH I PR a0 Y rO S Ao A TYY Ta r Ao (N Ao
CL Jew TITUATUTUDRA NJ aUUlJCI,LUlJﬂ 1 1V) lJClUUlCI,lV
CP3.3 [loaroroBka k pyOeXKHOMY KOHTPOJIIO
CP3.4 ]lpyrue BUIBI CAMOCTOSITEILHON pabOThHI

5. O6pa3oBare/ibHbIE TEXHOJIOTHHI
B mpouecce npenogaBanus Moyt HCIIONB3YIOTCS CIEAYIONINE METOMBI, CPEICTBA U 00-
HOBJIISIEMOE TIPU HEOOXOJMMOCTH MTPOrpaMMHOE obecrieueHre HH(POPMAITMOHHBIX TEXHOJIOTHIA:
— e-mail npenogaBaTens;
—3JIEKTPOHHBIE y4eOHO-METOANYECKHE MaTepHalibl JJisi 00eCleYeHUsl caMOCTOSTENbHON pa-
OOTHI CTY/I€HTOB;
—CIIMCOK CcaliTOB B ceTu «MHTepHeT» [UIs moMCcKa HAyYHO-TEXHHUUECKOH nH(pOpMaInu 1o pas-
JieTiaM TUCTIMILIHHEI,
—1aKeThl MPUKJIAIHBIX IPOTrpamMm, Hanpumep, pytorch.
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. YueOHO-MeTONMUECKOE OOecneyeHHue CaMOCTOATEeNbHOH PadoThl cTyaeHTOB. Oue-
HOYHBbIE CPeICTBA /IS TEKYIIero KOHTPOJS YCIeBAeMOCTH, MPOMEKYTOUYHON aTTecTallnu
10 UTOraM OCBOEHHS TUCIUIIUHBI.

Jliia obecriedeHns caMOCTOSTENIbHOM paboThI CTYICHTOB 10 Moayito cOopMUPOBAH METOAMYECKUN

KOMILJICKC, BKJIFOYAIOIIUI

B ce0s cremyronme yueOHO-METOAMYECKUE MaTepHaIb:
1. IIporpamma Kypca.



2. Y4yeOHUKH U yueOHbIE TOCOOUS.

3. Cucok ajapecoB cailToB B MH(GOPMAIMOHHO-TEIICKOMMYHUKAMOHHON ceTn « M HTepHeT» (manee

— ceTb «/HTEpHETY), colepKalluX aKTyaabHYI0 HH(opMaIuio 1o 6iokam Moyss.
bubnuorpaguyeckne cchUIKK Ha yueOHbIe N3JaHUs, BXOAAIINE B METOANYECKUN KOMIUIEKC, IpUBe-
JICHBI B TIEpEYHE OCHOBHOM U JIOTIOJTHHUTEIHLHON YUeOHOH JINTEpaTyphl, HEOOXOTUMOMN IS OCBOCHUS
Monyns (pasnen 7).
K nomnosHuTENbHBIM MaTepHaliaM TaKke OTHOCUTCS IepedeHb pecypcoB ceTn «HTepHeT», pexo-
MEH]TyEeMBIX JUIsl CAMOCTOSATENILHON paboThI Iipu ocBoeHUuN Mosyns (pa3zaen 7). CTyieHTHI MOIy4daloT
JOCTYTI K YKa3aHHBIM MaTepHajlaM Ha IIEpBOM 3aHIATHH 110 MoayIito.

. 7Y4eOHO-MeTOAMYECKOE W MATepHAJIbHO-TEXHHYECKOe ofecrevyeHne MCHUILIH-
HBI(MOTYJIs1)

7.1. YueOnas quTeparypa:

OcHoBHasi 1uTepaTypa Mo MOAYJII0

1. MamunHoe 00yuenue. Hayka 1 HCKycCTBO MOCTPOEHHUS aJlTOPUTMOB, KOTOPBIE H3BJIEKA-
10T 3HaHus u3 naHHbixX. [lerep @nax. JIMK Ilpecc. 2015.

2. T'my6okoe oOyuenue. [lorpyxenue B Mup HelipoHHbIX ceteit Hukonenko Cepreit Urope-
Bu4, Kagypun A. A. | Hukonenko Cepreit Uropesuu, Kamypun A. A.

3. OO6yuenue ¢ noakperienueM / Carron Puuapn C, bapto Ouapro I'., MK Ilpecc, 2020.

Jlono/IHuTeIbHbIe Y4eOHble MaTepHaJIbl
. 10CHOBBI HCKYCCTBEHHOTO MHTEIUIEKTA : yueOHoe mocodue / E.B.boposckas, H. A. [laBbinosa.
-&tuzn. ,pnextpon. M.: Jlaboparopust 3Hanwmii, 2020. 130 c.

. 2WckyccTBeHHBIN HHTEIUIEKT ¢ mpuMepamu Ha Python. [LxommlIpatuk. Bumesame. 2019.

. 3lIpuknagnoe mammHHOE o0yueHue ¢ momonibio Scikit-Learn, Keras u TensorFlow: konmen-
LIUY, UHCTPYMEHTbl U TE€XHUKH JJISl CO3/IaHUSl MHTEJUIEKTYaJbHBIX CUCTEM , 2-€ W3J/IaHuE.
KeponOpenben. lnanexktuka-Buissame. 2020.

4. Xenpuk bpunk, Jlxxozed Puuapne, Mapk ®@esepond «Mammuanoe o0ydenuey, [Turep 2017.

5. Kak yumnrcs Mammna: PeBomronusi B 001acT HEHPOHHBIX ceTed U Tiy0okoro oO0y4enus. SH
Jlexyn. Ansninaa PRO. 2021.
. 6'pokaem rimy6okoe obyuenue. Duupro Tpack. [Turep. 2019.
. 706yuenue ¢ moakperienueM Ha PyTorch. Coopuuk penenroB. KOcu Jlro. JIMK Ilpecc.
020.
. 8https://spinningup.openai.com/en/latest/

7.2. UnTEepHET-pecypcehl

[TpuMepHBIii IepeYeHb PECypcoB CETH «MHTEPHETY, PEKOMEHYEMBIX P OCBOCHUH MOJIYJIS
. 1 Open Machine Learning Course (https://mlcourse.ai)
.2 BBeznenue B MamuHHoOe 00yuenue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
.3 Crermanu3anust MamuHHOe 00y4eHHe U aHaIu3 TaHHBIX 0T « MOCKOBCKUI (PH3HKO-
Texundeckuii ”HCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
.4 Ilnatdopma ans npoBeaeHus copeBHoBanuii mo DataScience( https://www.kaggle.com )

7.3. IlporpammMHoOe o0ecnieueHue:
—  Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016
—  Microsoft Office 2007, 2010, 2016
— Amntusupycnoe [10 Kaspersky endpoint security
— CnpaBouHo-nipaBoBas cuctema “I"apant”
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7.4. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

Ne /1 By 3amsTmii
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Bun u HaumeHOBaHME 000pY0BaHUS

1 JleknowHple  AyIUTOpPUU ¢ MyJTbTUMEAUNHBIMU CPEJICTBAMU, CPEJICTBAMU 3BYKO-
3aHATUS BOCITPOU3BE/ICHUS U UMEIOIINE BBIXO/ B ceTh «HTepHET». [Tomerie-
HUS JJIS IPOBEICHUS Ay TUTOPHBIX 3aHATHN, 000pYyI0BaHHbIE yUeOHOM
2 JlaGopatop- KoMmbroTepHbIii KJ1acc ¢ KOMIUIEKCOM MPOTPaMMHBIX CPEJICTB, [T03BO-
HBIC PaOPTHI JSIOMIMX KaXKOMY CTYACHTY pa3padarhIBaTh MPOrpaMMHbBIE peajin3a-
MY MTPAKTHYECKHUX 3a7a4 B X0JI€ BBIMTOJIHEHUS 1a00paTOPHBIX Ja0boT
3 Camocrosarens- bubnuoreka, nMeronias padboune MecTa ISl CTYJIEHTOB. AyIUTOPHH,
Has pabgTa OCHAIIICHHBIE KOMITBIOTEPAMH C IOCTYIOM K ceTu «HTepHeT»
4 TlpakTuga KoMmproTepHbIii KJ1acC ¢ KOMIUIEKCOM MPOTPAMMHBIX CPEJICTB, [T03BO-

JSFOIUX KaKJOMY CTYACHTY pa3palaThIBaTh NPOrpaMMHBIE peajn3a-
UM IPAKTHUUYECKUX 3aJ]au B XOJ1€ BBINOJIHEHHS 1a00paTOPHBIX paboT









®OHJ OHEHOYHBIX CPEACTB AJIs1 IPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXKYTOUYHOMN ATTECTAIIAU OBYYAIOIINUXCS
IO MOAVYJIIO «CHCTEMbBI UHCKYCCTBEHHOI'O HHTEJIJIEKTA»



OHI/ICAHI/IEMHOKASATEJIEI\/'I N KPUTEPUEB OHEHNBAHUA
KOMIIETEHIUU HA PA3/IMYHBIX 39TAITAX UX ®OPMUPOBAHUA],
OIIUCAHHUE IIKAJI ONEHNBAHUSA

®onp onieHouHbIX cpeacTB (POC) nmpeaycMaTpuBaeT cleayoliee:

— OIMCaHNE KOMIUICKCA MoKa3aTeJeil — JeCKPUIITOPOB OCBOCHHUSI KOMITETCHIIUN B BUJIE pe-
3yJIbTATOB O0YUYEHHSI, KOTOPBIE CTYJICHT MOXKET MPOJEMOHCTPHPOBATH (

—(tabmuua 1). JIj1st KOHTPOJIST JOCTUKEHUS KaXKJI0TO U3 HUX MPEAYCMOTPEHBI OIIEHOYHbBIE
CpeAcTBa B BUJIE€ BOIIPOCOB, 3aJJaHUN U T.1.;

—0003HaUYCHNE KPUTEPHEB — MPABIII PUHATHS PEIICHHS MO OIICHKE JOCTUTHYTHIX Pe3yJibTa-

TOB O6y‘leHI/I$I u C(i)OpMI/IpOBaHHOCTI/I KOMIIETEHITUM.
HaHpI/IMep, B Ra9ICCTBC HIKAJIbI OOCHNBAHIT TPUTHAMAaCTICA 100-6anpHas cucrema c BBIICIICHUECM

(rpaﬂaunef/i OHCHOK:

Peittiur Onenka Ha/3agere
(o2 ~EN WAYAY
O 1UU
71_QH4Y o JIUNPN
71— O= [ I'¢ A 1 97
60-70
0-59 Hezauer

THUMOBBIE KOHTPOJILHBIE 3AJJAHUSI UJTA UHBIE MATEPUAJIBI,
HEOBXOJMMBIE 1151 OEHKW 3HAHWI, YMEHWI U (MJIN) OTIBITA
JNESITEJIbHOCTH, XAPAKTEPU3YIOIIUE DTATIBI ®OPMUPOBAHUS

KOMIIETEHLU B MTPOLIECCE OCBOEHUSI OBPA30OBATEJILHOI

MMPOTPAMMEI

BbimyckHMK, OCBOMBIIMI 00pa3oBaTeNbHYIO IporpamMmy, JOJDKEH 00janaTh

N
ITPOPTLLNUHAJIIbADBIMM RUMITTUITHOVIZIMIT TIU TUMA THHCURVIM MUA yJIAM 1T1PDUT DaMMDbI.

Kon HanmeHoBaHue Pe3ynbTaThl 00yueHUs
TEMATUYECKQTO
MOZYJISt
Bseznenue B uckyc- 3HaHuA:
CTBEHHBIN UHTQIIEKT — TEOPETUYECKHE OCHOBBI aHAIM3a JJAHHBIX U MAITMHHOTO
U OCHOBHBIE METOIbI oOyJeHus;
MalIMHHOTO OOYHEHUs  — crierdurka paboThl AITOPUTMOB MAIIMHHOTO O0YYEHUS.
IUTst paboThI ¢ TRO- VMeHHUs:
JIMYHBIMH NJaHHBIMA - IIpUMEHCHHE METOJI0OB MAIIMHHOIO 06yLICHI/I$I, IIOJArOTOBKA

JTAHHBIX U UHTEPIIPETALUs pe3yIbTaToOB.

Hapbixu (ONBIT AeATEIBHOCTH):

- HMHTEpecyeTcsl HOBBIMU TPEHJaMH B cBoel npodedcro-
HaJIbHOM OTpacili, pacCCMaTPUBAET UX C TOUKH 3PEHUS
IIPUMEHEHUS B CBOEH J€SITEIbHOCTH;

- OLEHUBAET IPUMEHUMOCTb AJITOPUTMOB, BO3MOKHBIEPUC-
KU U TIOCJECTBHSI OIIMOOK, HAXOAUT ONTUMAaJIbHBIEpelle-
HUA U pabouux 3a1a4




Cucrembl Ti1y00KOTO
oOyueHus

3HaHuA:

YMmenuns:

HaBbiku (ONbIT AeSITEJIbHOCTH):

IIPUHLUIBI O0OY4YEHUS U IPUMEHEHHSI HEHPOHHBIX Cf
apXUTEKTYpPBI IITyOOKUX HEHPOHHBIX ceTel, mpume
B PEILIEHUH MPAKTUYECKUX 3a7a4

CBSI3aHHBIX C AHAIM30M M300pa’kKE€HUH U TEKCTOB;

HACTpOMKa HEOOXOMMOTO OKPYKEHHS I padoT]
HEHPOHHBIMU CETIMHU.

MIpUMEHEHNE U J000yUdeHUEeTPe 00y ICHHBIX
HEHUPOHHBIX CETEN U3 JOCTYNHBIX ONOINOTEK

BJIAJICET HABBIKOM IIPOBE/ICHMS TIOJHOTO LIUKJIA
BBIYHCIIUTEIBHOIO KCIIEPUMEHTA, OTPAXKEHUS X0
IIOJIHEHMS TIPOEKTA U IOJIYYEHHUs pPe3yIbTaTOB B O
U JOKyMEHTAlNH;

BJIa/IC€T HABBIKOM MCIOJIb30BaHUS CYIECTBYHOIIN)
rpaMMHBIX OMOIMOTEK U MOJeNel, Co31aHus Mpol|
HBIX peaju3anuil r1y00oKuX HEHPOHHBIX ceTel

TEMN.
HsIEMBIX

1a BbI-
ryeTax

X TIpo-
paMMm-

OOy4enue ¢
HOJKpETUICHUEM

3HaAHUA:

YMmenus:

HaBbIkH (ONIBIT AeSITEJIbHOCTH):

TEOPETUYECKHE OCHOBBI U aJITOPUTMBI O0YUEHHS O
KpEILICHUEM;

pUMEHEHHEe 00yUYeHHs ¢ TOAKPEIUIEHUEM JUIs ITp
CKHUX 3a7a4.

BBIOOD U peanin3anus alropuTMOB 00yUEHUS C 110}
JICHUEM C YYeTOM CIeUu(UKH 3a1a4H

ajlanrtanus ¥ HacTpoWKa aJropuTMOB 0Oy4deHus ¢
KPEIUICHUEM TI0]1 OIPEIEIICHHYIO CPENy.

HHTCPCCYCTCA HOBBIMHU TPCHAAMU B CBOCH HpO(I)CC
HaJIbLHOM OTpacCiii, paCcCMaTpuBacT UX C TOYKHU 3PE
IMPUMCHCHHS B CBOEH ACATCIBbHOCTH,

BJIaZICCT HABBIKOM HCITIOJIb30BaHMA CYHICCTBYIOIIH
rpaMMHBIX OMOINOTEK U MOI[CJICP’I, CO3aHus MPOI]

oJi-

HKTHYC-

TKpen-

moJ-

CHO-

HUA

X TIPO-
pamMMm-

g C

HBIX ppqnn'zmrmﬁ Ha OCHOBE aJrOPUTMOB nﬁyuenr

MOAKPCIVICHUEM

CpencTBa AJis OLIEHKH Pa3IMYHbIX YPOBHEW (OPMHPOBAHUS KOMIIETEHLUH MO0 KaTErOpUsIM
«3HATBY, YMETb», «BJIAJETh» OOECIEUMBAIOT PEAIN3ALUI0 OCHOBHBIX MPUHIMIIOB KOHTPOJI,
TaKUX KaKk OOBEKTHBHOCTh M HE3aBHCHMOCTb, MPAKTHKO-OPUEHTUPOBAHHOCTb, MEKIUCIIUILIU-

HapHOCTb.

C yuyeToM 3TOro KOHTPOJIbHBIE BOIPOCHI (3adaHus, 3afaun), Bxoasamue B OC, s pasz-
JIMYHBIX KAaTETOPUHA U YPOBHEH OCBOEHUSI KOMIIETEHLUH MOTYT UMETh CIIEIYIOIIUI BUI.

3HATDH
IIpumepsr:

=

HHTCJJICKTA.

3. Teoperuueckue OCHOBBI AITOPUTMOB MAIIMHHOTO OOy4EHHUS.

Tunsr 3a4a4 MalllMHHOI'O 06yqu1/Is{ 1 KJIIaCChI AJITOPUTMOB, K HUM IIPUMECHACMBIC.
OcCHOBHBIC HaITpaBJICHUA pa3BUTUA I/ICCJICI[OBaHI/II\/JI B 00JIACTH CHCTEM HCKYCCTBCHHOI'O



YMETD IIpumepsnr:
HO)IFOTOBI/ITB JAaHHBIC K UCITOJIB30BAHUIO aJIr'OpUTMa MallIMHHOT'O 06yquI/1$1.

—_—

2. OueHuBaTh Ka4eCTBO PELICHUN CHCTEM MAIIMHHOTO O0YYEHHUsI.

3. AnanTtupoBaTh aJrOPUTMbI MAILIMHHOTO O0YYEHHUs K PELICHUIO PAKTHUECKUX 3a/1a4.
BJIAJIETD Ilpumepsr:

1. Metognonorus pa3paboTKH pelIeHuil MallIMHHOTO 00y4eHUs..

2. Ilpumepbl NpaKTUYECKOTO MPUMEHEHUS ApXUTEKTYP UCKYCCTBEHHOIO MHTEIIEKTA.

3. Mertoasl OHJIaiH TECTUPOBAHKS PEIICHUN MAITHHHOTO 00YYCHUSI.

METOAUYECKHE MATEPUAJIbL, ONPEJAEJAIOUNIME IPOLELYPbI
OLEHUBAHUMA 3HAHUH, YMEHUHU U (WIH) OIIBITA JESTEJABHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIBI ®OPMHUPOBAHUA KOMIIETEHLIUN

[Ipumepsl (MakeTbl) METOAMYECKUX MaTEpUANIOB, ONpPEIEISIONIMX MPOIEeIypbl OLlEHUBAHUS
3HaHUI, YMEHUN U (WJIM) ONbITa IESITEIbHOCTU

HaumeHnoBanue KparTkasi xapakTepucTHKa OLIEHOY- IpeacraBienue
OLICHOYHOI0 HOI'0 CPeICTBA OLICHOYHOI'0 CPeaCTBA
CpeacTBa B (ponne
Texkyimuii KOHTPOJIb CpencTBo MPOBEPKU OCBOCHUS Komrmiekts! 6uieToB
YCIIEBAEMOCTH YPOBHEH «3HATHY», «YMETh) KOMIIE- (3aganuii)

KoMmuiekT 0ns1eTOB (IPUMEPHBIii)
buner 1.
1.1  baiiecoBckuit knaccudukarop. Onenka npusznakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
1.2 Knacrepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Ancamb6mu. Soft and Hard Voting. Bagging. Ciyuaiiusrii nec.
2.2 Metpuueckuii knaccudukatopsl. KNN. WKNN.

buner 3.

3.1 Jluneiinas perpeccusi. LASSO, LARS. CART.

3.2 [lepeBbs peutenuid. Mupopmanmonnslii BeMrpeim. Ommoka kiaccuukanum, SHTPo-
nus, kpurepuid Lxunu. [IpyHuHr.

buner 4.

4.1 TI'nmobanbubiii nmouck. Ciyuaiineiii nouck. Gridsearch. CiyuwaitHoe Omyxaa-
Hue.baiiecoBckas onTUMH3ALUS.

4.2 Jlunetinas perpeccus. [lomuHomuanbsHas perpeccusi. [ pedHeBast perpeccus.

buner 5.
5.1 AdaBoost. I'pagueHTHBIN OyCTUHT PEIIAIOLINX 1EPEBbEB.
5.2 Knacrepuzauus. AgglomerativeClustering. MeTpuku KilacTepu3aluy.

buier 6.

6.1.0uenka knaccudpukamun. dpdexkruBrocts 1o Iapero. Precision-Recall 1 ROC kpussble.
AUC.

6.2 Heiiponnsle cetu. IlepuentponPozenOnarra. OOpaTHOe paclpocTpaHeHHE I'pajJueHTa.
OyHKIMM akTUBalMU. Softmax.

buner 7.



7.1 Jlokanpueii mouck. HillClimb u ero pasnoBuanoctu. Omxur. ['eHermueckuit
AIITOPUTM.
7.2 MeToJ1 OTIOpHBIX BEKTOPOB. SAnpa.

Ilepeuens 1abopaTopHbIX padoT (MPUMeEPHDbI)

O0mue pekoMeHalMH K JIA00PAaTOPHBIM padoTaM: JUIsl pa3HbIX YPOBHEN NIOJTOTOBKU
CTYAEHTOB MOKHO HCIIOJIb30BATh PAa3HYIO MIyOUHY peanu3aluu pemenus. Tak, Ui CTyeHTOB He-
TEXHUUYECKUX CIELMAIBHOCTEN 3aJaHUE MOXKET 3aKIH04aThCsl B IPUMEHEHUH F'OTOBBIX METOJIOB U3
OMOJINOTEK MM 3aII0JIHEHUEM IPOITYCKOB B IIpOrpaMmax, rae 6osblias yacTh OArOTOBJIEHA Ipe-
nogasaTeneM. /Ui CTyJeHTOB TEXHUYECKHX CIICHUAIbHOCTEH 3ajaHue OyAeT 3aK/I04aThCsl B pealu-
3allMy AJITOPUTMOB 0€3 UCII0JIb30BaHUs IOTOBBIX PELICHUH.

JIP1.1 Metonb! pabothl ¢ Tabnuniamu B Python. Arperanus u Busyanu3aius gaHabix. [1po-
BEJICHUE MMEPBUYHOTO aHAIN3a JaHHBIX.

[enu: n3yuenue MeTo10B PabOThI ¢ TaHHBIMU B Python u nmpoBeneHne nepBUYHOTO aHATU3a
JTAHHBIX.

3ananue: 3arpy3ure natacet B pandasgaradpeiim. BoiBeauTe oCHOBHBIE TapaMeTphl JaTace-
ta. OnpenenuTe, CKOJBKO B JaTaceTe CIydaeB OTCYTCTBHS Mpu3HaKoB. OnpenenuTe, CKOIbKO MPH-
3HAKOB SIBJISIIOTCA KaTeropuajibHbIMHM. Buzyanusupyiite pacrpenesieHne NPHU3HAKOB IO KIIACCaM.
Busyanusupyiite 3aBUCHMOCTb MEKy IPU3HAKAMH.

JIP1.2 Ucnonb30BaHue M CpaBHEHHE aTOPUTMOB Kiaccudukanuu: kNN, pemaromiye aepe-
BbsI U UX aHCaMOJIH, JTOTUCTUYECKasl PErPecCHs.

Lenu: npuMEHEHNE U OIICHKA aITOPUTMOB KITaCCU(PUKALIHH.

3ananue:

Paznenute natacer Ha 0Oy4JarOIIUK U BaTUAANMOHHBIA C COXPAHCHUEM MPOIOPIIUIN KIIACCOB.
Knaccudunupyiite Touk U3 natacera ¢ noMoibio anroputMoB kNN, moructuueckoit perpeccum,
CART, cnyuaitaoro seca, CatBoost. [lonbepure srydinue mapameTphl alrTOPUTMOB CIIOMOIIIBIO Ba-
TUAAIUOHHON BbIOOpKH. CpaBHUTE BpeMsl paObOThI aJrOPUTMOB U 3aBHCUMOCTH OT MPEA00padoTKH
JAHHBIX.

JIP1.3 Mcnonb3oBaHKe U OLIEHKA aJIFTOPUTMOB perpeccud. Iloadop onTuManbHbeIX HapaMer-
POB perpeccum.

Lenu: nu3ydyeHue anropuTMOB PETrpeccuu.

3amanue:

[IpumenuTe MeTo1 TMHEWHON perpeccuu s peuieHus 3a1a4u Ha natacere. JlobaBpTe B 1a-
TaceT NOJMHOMHAJIbHBIE TpU3HaKH. [lo0aBisiiTe MpU3HAKK MTOKA HE YBUUTE IepeoOyUyeHne Ha Ba-
nuganonHomaaracere. [Ipumenute rpedbHeByto perpeccuto u LASSO, uTo6s1 n30aBUTHCS OT Tiepe-
o0y4eHusl.

JIP1.4 OntumuzanyoHHble 3a1aun U ux pemeHus. [logbop runeprnapaMeTpoB anropurMa c
MTOMOUIBI0 METOJIOB ONTUMHU3ALIUN

[lenu: u3yueHue anropuTMOB PELIEHUS ONITUMU3ALMOHHBIX 3a/1a4.

3anaHue:

1. OnTuMu3HpYHTE JUIMHY MapIIpyTa B 33Jjaue€ KOMUBOSDKEpa ¢ HOMOIIBIO alropuT™MoB hill-

climb, oTxura u renernyeckoro anropurMa. BeiBeauTe moy4uBIIMNACS MYTh U €0 JAJIUHY.

2. OnTUMM3HMpYHTE TUIIEpIIapaMeTphbl alrTOpUTMa MAIIMHHOTO 00y4yeHHs (Ha BBIOOpP) C MOMO-

IIbIO CJIy4allHOTO MOMCKA, TOMCKa 1o peeTke, anropurMa hillclimb, renernueckoro anropurma.

JIP2.1 Knaccuduxanus nzoOpaxeHuil u TpanchepHoe oOydeHue.
Lenu: n3yyeHne METOA0B IITyOOKOro 00ydeHus sl paboThl C U300paKEHUSIMH.
3amanue:



3arpy3uTe jgataceT M co3JaiiTe uTepaTop AN MOJENU TIIyOOKOro oOydeHus. 3arpy3uTe
npenoOydennyto Ha ImageNetceeprounyto ceth (AlexNet, VGG unu ResNet) n mo6aBsTe Kk back-
bonenonHOCBs3HBIN ciloi 11 00ydeHus. O0yunte HEHPOHHYIO CETh Ha, BU3YaJTM3UPOBAB Ipaduk
(GyHKIMHU 1OTeph Ha oOydarouleld M BalMJAllMOHHOM BbIOOpKe. PeanusyiliTe MOIylb NpUMEHEHUS
HEHPOHHOU CEeTH K JIaHHBIM, [TPOBEPHTE KAUYECTBO OOYUEHHs Ha TECTOBOI BHIOOPKE.

JIP2.2 PaboTa ¢ TeKkCTaMH U X BEKTOPHBIMU IpecTaBieHIsIMHU. Lle-
JIM: N3y4eHHe MOJieNIe BEKTOPHOI'O MPE/ICTaBIeHHs TEKCTOB. 3aaa-
HUE:
Ckauaiite npenoOy4yeHHbIe BeKTOpa Juisi ciioBapsi. C MOMOILBIO JIF00O0T0 KiIacCu(pHKaTopa Ma-
mmHHOTo 00yueHus (KNN, SVM, CatBoost) knaccudunmpyiite TEKCThI U3 1aTaceTa Mo CyMMeE BeK-
TopoB cioB. Knaccudummpyiite Tekctsl ¢ momoiisio LSTM cern.

JIP3. 1 Ilpumenenne Q-Networks 151 perieHus IPOCTHIX OKPYIKEHUIA.

Lenu: nzyuenue npuMeHeHus: 00y4eHHs ¢ TOAKPEIUIEHUEM [T PELIeHUH 3a/1a4 KOHTPOJIS.
3amanue:

OO0yunTe MpoCTyI0 NOTHOCBI3HYI0Q-CeTh /Ui penieHus okpyxenust LunarLander.

[Tponietypsl OlLileHMBaHMS 3HAHWH, yYMEHHH, (OpPMBI M OpraHU3alMs TEKYLIEro KOHTPOJIS
YCIEBAEMOCTH U IPOMEXKYTOUYHON aTTECTAIMU 00Yy4arOIINUXCS

Texymuil KOHTPOJIb YCIIEBAEMOCTH M IPOMEXKYTOUHAS aTTECTALMS CTYACHTOB BEETCS B CO-
oTBeTCTBUHU C IlooXkKeHneM O TEKyIleM KOHTPOJIE YCIIEBAEMOCTH M IPOMEKYTOYHOM aTTeCTallUH
00pa3oBaTeNbHON OpraHu3alUuH

Texkymuii KOHTPOJIb yCIIEBaeMOCTH

Monyns nenutcst Ha Ba 6ioka. Kaxnplidi 0ok BKItOYaeT B ceOsl U3ydeHUE 3aKOHYEHHOTO
paszaena, yactu Moaynsi.

Texkymuit KOHTpOJIb O MOMyJII0 OCYLIECTBIIETCA MO KaJeHAApHOMY y4deOHOMY Tpaduky.
Cpoku koHTposbHbIX Meponpuatuil (KM) u cpoku noaseneHus UToros no Moayiato oToOpakaroT-
csl B paboumx yueOHbIX Iu1aHax Ha cemecTp. CTyAEHT JOJKEH BBIIOJHUTH BCE KOHTPOJbHBIE MEPO-
MPUATHUSA, IPEyCMOTpEHHbIE MoyieM K yKa3aHHOMY CpPOKY, IIOCJIE YEro MpernojaBaTeib MpOCTaB-
nsieT OayulbHbIE OLIEHKH, HaOpaHHBIE CTYIEHTOM IO pe3yJibTaTaM TEKYILIEro KOHTPOJIS yCIeBaeMo-
ctu o Mopyio.

KoHTponbHOE MeponpusATHE CUUTAETCS BBINOJIHEHHBIM, €CIM 3a HEro CTYJIEHT IOJYy4HI
OLICHKY B Oaijiax He HWK€ MUHUMAaJIbHOM OLIEHKH, YCTAaHOBJIEHHOW MPOrpaMMON MOJIyJis MO JaH-
HOMY MEPOIPUATHUIO.

CryneHTsl, HE ClIaBLINEe KOHTPOJIbHOE MEPONPUSTHE B YCTAHOBJICHHBII CPOK, MPOJIOJIKAIOT
paboTaTh HaJl HUIM B COOTBETCTBHUE C MOPSIKOM, IPUHATHIM 00pa30BaTEIbHON OpraHnu3aluei.

IIpomexkyTouHasi aTrecTaums

DopMOi1 IPOMEKYTOUHOU aTTeCTalUH 110 MOAYIIIO sABIIAETCA 3a4eT.

OnenuBanue Mopyns Benercss B COOTBETCTBHM ¢ [loyiokeHneM o TeKylieM KOHTpoJie ycIe-
BAaE€MOCTH U MIPOMEKYTOUHOM aTTeCTAllMK CTYJEHTOB 00pa30BaTeIbHOI OpraHu3aluu.

Hanpumep, MeToAMKA OLEHKH 110 PEHTHHIY

CTyIeHT, BBIMOJIHUBIINK BCE PEAYCMOTPEHHBIE YUeOHbBIM IJIAHOM 3aJ[aHus U CAABIINHA Bce
KOHTPOJIBHBIE MEPONPHSTHS, IOJy4aeT UTOMOBYIO OLEHKY 10 MOZyYJIr0 32 CEMECTP B COOTBETCTBUU
CO CJIIEAYIOUIEN IIKAJIOU:

PeiiTunr Onenka Ha 3aueTe
85-100
71-84 3aueT
60-70
0-59 Hezauer

Pelitunr crynenta no Moyiito 3a ceMecTp OIpenensiercs Kak CyMMa 0aljioB, MOJIyY€HHBIX UM 32
Bce O510ku Mopynsi, 1 0aiioB 3a MPOMEXKYTOUHYIO aTTecTaluin. MakCUMallbHOE KOTMYEeCTBO Oall-
JI0B 3a MopyJib B ceMecTpe ycTaHaBiauBaeTcs: paBHbIM 100



