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PabGouass nporpamma guciuiuinHbl  «CUCTEMA HCKYCCTBEHHOTO  MHTEJICKTa
cocTaBiieHa B cooTBeTCTBUU ¢ TpeboBanusiMu GI'OCBO no HanpaBlieHUIO TOATOTOBKU
09.03.02 «udopManiiOHHBIE CUCTEMBI M TEXHOJOTHNY, MPOoPmib «MHGOPMAIIMOHHbIE
CUCTEMBbl M TEXHOJOTUHU»YTBEPKJIECHHOTO MpuKazoM MuHuctepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit @eaepanuu ot «19» centadps 2017 r. Ne 926.

[Iporpammy cocraBuiia: @apruesa 3.C
[Iporpamma omoOpena Ha 3acemanuu Kadeapbl «MHPOpMaIMOHHBIE CHCTEMBI U
TEXHOJIOT UM
[Ipotokon Ne 9 ot «20» mas 2024 roga
[Iporpamma 0J100peHa Y4eOHO-MeTOANYECKOM KOMUCCHUEN buzuxo-

MAaTCMAaTHYCCKOI'O (baKYJII)TGTa

ITpotokos Ne 9 ot «22» mas 2024 rona



1. Ieau ocBOEHMS AUCUUTLIMHBI

Henpro nzydenus: AUCHUIUTMHBI «CUCTEMBI HCKYCCTBEHHOT'O MHTEIIEKTA SIBISETCS

(hopMHUpOBaHKE KOMITIETCHIIMH B 00JIaCTH MPUMEHEHHS HHTEIIEKTYATbHBIX HH(OPMAIIMOHHBIX
CUCTEM JJIs pelieHust MTpoeCCHOHAIBHBIX 3a/a4.
3a1a4n JUCHMIUIMHEL:

— O3HaKOMUTbH

C COBPCMCHHBIMH o0nacTIMu HUCCIICAOBAHUA

MHTEJUIEKTY U chepamMu MPHI0KEHHUS SKCIEPTHBIX CUCTEM;

— IIO3HAKOMUTDH

HCKYCCTBCHHOI'O MHTCJIJICKTA,

— H3JI0OXKUTH

TEXHUYCCKHEC

UCKYCCTBEHHOT'O MHTEIIJICKTA,
— TI03HAKOMHUTH C OCOOCHHOCTSIMH MPAKTHYECKOTO WCIOIb30BAHUSI MHTEIICKTYAIbHBIX
HH(OPMAIIMOHHBIX CUCTEM B 00J1acTH MH(POPMAIMOHHOM 0€30MacHOCTH.

C KOHILCIIIHMAMU,

IIOCTAHOBKHM  OCHOBHBIX

COCTAaBJIOIMUMHU  OCHOBY COBPCMCHHBIX

3a1a4,

2. Mecto aucuuninmubl B crpykrype OIIOII 6akanaBpuara
[ux, K KOTOpOMY OTHOCUTCS TUCIUTUIAHA!
Bb1.0O/J1. «Cuctembl HCKYCCTBEHHOTO UHTEIIEKTa

3. Pe3yabTarsl

HHTCIIJICKTa»

OCBOCHHUHA

JTUCIUTLINHEI

(MmomyJis)

pemaeMbIx

«Cucremsl

[0 HCKYCCTBCHHOMY

CHUCTCM

CUCTEMaMH

HCKYCCTBCHHOI'O

[Ipouecc m3ydeHUs: NUCHUILIMHBI HApaBiIeH Ha (OPMUPOBAHHUE IJIEMEHTOB CIIETYIONINX
komnereHuil B coorserctBu ¢ ®I'OC BO 1o 1anHOMY HanpaBJIeHUIO:

Kon HaumenoBanue Kon, HanMeHoOBaHHE HHAHKATOPA 10CTHKEHHS
npodeccuona | MNpodeccHoHATLHOI npogeccHoHAIbHONH KOMIIETEHIMHU
ILHOI KOMIIETeHI[UH
KOMIIeTeHIINH
Cnioco0eH BBISIBUTH ITK-2.1.Beibupaer 3HATH: HaNpaBJICHNS
€CTECTBEHHOHAy4YHyr0 | MPOrpaMMHBIC WIaTGOPMBI  [pa3BUTHS CUCTEM
IK-11 CYIIHOCTb ITpobiieMm, cucTeMm MCKYCCTBEHHOTO  |1jcKyCCTBEHHOTO
BO3HMKAIOIIUX B Xoxe | HHTCIICKTA; MHTEIUICKTA, METOIbI
npodeccuoHaTbHON TEKOMITO3UIINN
ACATCIIBHOCTH B penraemMsbIx 3a1a4 ¢
o0nactu HCIIOJIb30BaHHEM
MOZICTMPOBAHMS 1 HCKYCCTBEHHOTO
AHAJIN3a CJIOKHBIX MHTEIITEKTa;
CCTCCTBCHHBIX 1 MK-2.2.YyactByeT B [YMeThb: OCYIIECTBISAThH
MCKYCCTBCHHBIX NPOBEICHUH TEKOMITO3HIIUFO
CHCTEM. IKCIIEPUMEHTAIbHON MPOBEPKU |[pelIaeMbIX  3a7ad ¢
paboToCIoCOOHOCTH CHUCTEM [MCITOJIb30BAaHUEM
MCKYCCTBEHHOT'O HHTEJICKTa MCKYCCTBEHHOT'O
MHTEIUICKTA,

Baanern: HaBbIKAaMU
IEKOMIIO3UIINH,
(hopmanu3anuu
[TPOIIECCOB H OOBEKTOB
IUTSE KCTIOJTb30BaHHMS
MHTCUICKTYaJIbHBIX
MPOrPaMMHBIX
peleHui




4. CTpPyKTYypa H cofepKaHue AUCHHUIIMHBI (MOIYJIst)

4.1. CTpyKTypa I CHUILITHHBI (MOXYJIsA)

OO0mias Tpy10eMKOCTh TUCIUILIMHBI COCTABIISACT 2 3aYETHBIX CIMHMII, /2 YacoB.

No Buabl yueOHoli paboThbl, BKJIOYAS DopMbI TEKYLIET0
n/n CaMOCTOSITEILHYIO PA0OTY CTYIEHTOB H | KOHTPOJISI YCIIeBAEMOCTH
TPYA0€MKOCTH (B 4acax) (no nedenam cemecmpa)
m C DopmMa MPOMeKYTOUHOI
OHTAKTHAasI aMoOCTOSITeJIbHA aTTecTAINH (10
padora s1 pabora cemecmpam)
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Bsenenue
BHCKYCCTBEHHBIMUHTEIIE
KT 10| 10| 8 8
HNOCHOBHBIEMETO AbIMAIIIN
HHOTOOOyUYEeHHSI
4
CucrembIrmy60Koroo0y4 4| 6 7
CHUA
OO0yuenue 4l a4l 4 3
CIOJIKPETUICHUEM
Bceero 18 | 18 | 18 18
Kypcosas paboma
(npoexm)
Tloozomoska k 3K3ameny
OO0mas Tpy10eMKOCTh, B TpomeskyTouHas
gacax ®opma
72 | 18 | 18 | 18 Jaer *
18 -
3ayeT ¢ OIEHKOM
DK3aMeH

4.2. Conep:xanue TUCIUILTHHBI (MOTYJI51)

Nen/m | HaumeHOBaHHe MOLYJIs1, COlepP:KaHHE Yacobl
1 «BBeeHHe B HMCKYCCTBEHHBI HMHTE/UVIEKT M OCHOBHBIE METOIbI
MAIIUHHOTO 00y4YeHUs J151 PA00THI ¢ TAOJIUIHBIMU JTAHHBIMID)
Jlexkuuu 10




1.1-1.5 | [OnuunoHanbHO: MaTeMaTH4eCKui nukOe3 o 3JIEMEHTaM 10
MaTEeMaTUYeCKOW CTATUCTUKH, JUHEHHOW anreOpbl U MaTEeMaTHYECKOTO
aHausa. |
OcHOBHbIE 3a/1a4u CUCTEM HCKYCCTBEHHOI'O MHTEJUICKTA.
Knaccudukanus, xmacrepuzaius, perpeccus. THIBl MaIIUHHOTO
oOydeHus: ¢ y4yuTeleM, 0e3 Yy4HUTelNs, C YAaCTUYHBIM IPUBICYCHHEM
yuuTensi, 00y4eHue ¢ MOJKPEIIICHUEM.

Knaccudukanus Ha npumepe anroputma k-ommxaimmx coceaeit (kNN)
[OnuuonansHo: BeICTphIil mouck Ommkammx coceneid.]. Merpuku
OIICHKM Kjaccudukanuu: moyiHOoTa, To4yHocTh, Fl, ROC, AUC.
Bamupmanmnonnass u tecroBas BbiOOpka. Kpocc-Bammmanms. PabGorta ¢
KaTeropraJibHbIMU MTPU3HAKAMU.

Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 -
koaddunmeHT aerepmuHanuu. JIuHelHas perpeccus, MOJUHOMHAIbHASL
perpeccusi. IlepeoOyduenne u perynspusanus, rpeOHEBas perpeccus,
LASSO, ElasticNet.

JluneitHple MOnen I Kiaccupukanuu. [leprenTpoH, JOrUCTHYeCKas
perpeccusi, IOJHOCBSI3HBIE  HEHUPOHHBIE  CETH, CTOXACTHYECKHUI
TPaIUCHTHBIA CIYCK H OOpaTHOE paclpoOCTpaHEHHE TI'paJUCHTA.
Perynspuzanus nuHeHBIX MOJIesel KilacCU(pUKAIIUUY.

Knacrepuszanus, k-means, k-means++, DBSCAN, arnomepaTuBHas
KJ1acTepu3anus. MeTpuKH OLEHKH KJIaCcTepHU3aluu.

AJNTOPUTMBI, OCHOBaHHbIE Ha TPUMEHEHHHM pEIIAIONIUX JI€PEBHEB.
Kputepun pazaeneHus yszna: MHQOPMAILMOHHBIA BBIMTPHILI, KPUTEPUN
Jlxuau.  AHcamOimM  pemialImMxX  JEpeBbEB:  CIy4YallHBIA  Jiec,
rpagueHTHBIA OYCTHHT.

Merton onopHbix BekTopoB. [IpsimMas n oOpaTtHas 3anada. OnpezneneHue
OTIOPHBIX BEKTOPOB. S I€pHBII TPIOK.

Hausneprit OaiiecoBCKHIt KJ1acCU(pUKaTop. Metonapl OIIEHKH
pacnpeneneHus npu3HakoB. EM-anroputM Ha mpuMepe CMeCH rayCCUaH.
MeTtoasl OGe3rpaJeHTHON ONTHMH3AIUK: cay4dailHbelid mouck, hillclimb,
OT)KUT, TECHETUUECKHUI aJITOPUTM.

JlabopaTopHbie padoThI 8

JIP1.1 Mertonsl paboTsl ¢ TabmuiiamMu B Python. Arperanus u Bu3yanu3sanus 2
JaHHbIX. [IpoBeeHNe NEpBUYHOIO aHAIM3a JIAHHBIX.

JIP1.2 | cmonp30oBaHME U cpaBHEHUE aNropuTMoB kinaccudukanuu: kNN, 2
pelaronue 1epeBbest U X aHCaMOIIU, IOTUCTUYECKasi pErpecCHsl.

JIP1.3 | Ucnonb30oBaHue W OLEHKa  anroputMoB  perpeccun.  [logdop 2
ONTUMAJIbHBIX
apaMeTpOB PErpeccuu

JIP1.4 | OntuMuzanuoHHbIe 337aud U ux perieHus. [lomgbop rumepmapameTpoB 2
JIrOpUTMa C MOMONIBI0 METOJOB ONTUMH3AIIUH.

IIpakTnka 10

ITP1.1 | IIporpaMMHO-aNrOpUTMHUYECKOE OCBOCHHUE MaTepHuasa 10
CamocrosiTeibHas padora 8

CP1.1 | IIpopaboTka yueOHOTO MaTepHasa JICKIIHA 2

CP1.2 | IloaroroBka k J1abopaTOpHBIM paboTam 4

CP1.3 | IloaroroBka Kk py0exHOMY KOHTPOJIIO 1

CP1.4 | Jlpyrue BUabI CAMOCTOSITETLHON pabOThI 1

2 Jleknuu 4




2.1- Hetipornsie cetn. yHKIIMU OMMOKA HEUPOHHBIX CETECH U OOYYCHHE C 4
2.3 MOMOIIIbI0 OOPAaTHOTO pacHpocTpaHeHus rpaguenta. [lonsrtue 03Tya u
AMOXHU.
Pabota ¢ n300pakeHUsIMHU C MOMOIIIBIO HEHPOHHBIX ceTell. CBepTOUHBIE
HelipoHHble cetd. Omnepauum  cBepTok, Max-pooling. TlomynspHbie
ApXUTEKTYphI CBEPTOUHBIX HEHPOHHBIX ceTei: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe oOydeHwme.
OOpaboTka TekcToB. PaboTra C €CTECTBEHHBIM SI3BIKOM C TTOMOIIBIO
HEHPOHHBIX ceTel. BekTopHbIe NpeicTaBieHUs s Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsic Heiiponnsie ceti, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlaGopaTopHblie padboThI 6
JIP2.1 | Knaccudukarus n3o00paxeHuii 1 TpancpepHoe o0ydeHHe. 3
JIP2.2 | Pabora c TeKCTaMH U UX BEKTOPHBIMU IIPEICTABICHUSIMHU TEKCTOB. 3
IIpakTuka 4
1P [IporpaMMHO-aNrOPpUTMHUYECKOE OCBOCHUE MaTepraia 4
2.1
CamocrosiTeibHas padora 7
CP2.1 | [IpopaboTka yueOHOTO MaTepHasa JICKIHA 1
CP2.2 | [loaroroBka K 1a00paTOpPHBIM paboOTaM 4
CP2.3 | [loaroroBka Kk pyOe:KHOMY KOHTPOJIIO 1
CP2.4 | [Ipyrue BUIbl CAMOCTOSTENIHON pabOTHI 1
«O0y4eHue ¢ MoJKPEIICHUEM
3 Jlekuuu 4
3.1- [TonsATHA arenTa, cpelbl, COCTOSIHUSA, AEMCTBUN U Harpaabl. DyHKIMsA
3.2 nenHoct cocrosiHus (Valuefunction) u ¢yHkimMs kavecTBa aeicTBUS
(Qfuntion).
OnTtuMuzanusi CTpaTerdd ¢  TIOMOIIBI0  MaKCHUMH3AaUUMK  (QYHKUIUN 4
[IEHHOCTH M KayecTBa. Q-o0ydeHue.
['my6okoe obyuenue ¢ moakperuienreM. Deep Q-Networks, Actor-critic.
Hust yposnst skenieptHblii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie padoThl 4
JIP3.1 | [Tpumenenue Q-Networks mist perieHus IpOCThIX OKPYKESHHI. 4
IIpakTuka 4
1P IIporpaMMHO-aJITOPUTMHUUECKOE OCBOCHHUE MaTepHaa 4
3.1
CamocrosiTeibHas padora 3
CP3.1 | IIpopabGoTka yueGHOr0o MaTepuaa JeKIHi 1
CP3.2 | [loaroroBka k 1a00paTOpHBIM paboTaM 1
CP3.3 | [ToaroroBka k py0e>XKHOMY KOHTPOJIIO 0,5
CP3.4 | [/Ipyrue BUIbI CAMOCTOSITENIEHOU PabOThI 0,5

5. O6pa3zoBarejibHbIe TEXHOJIOTHH
B nponecce mpenogaBaHus Mopynsi MCHONB3YIOTCA CIEAYIOIIME METOJbl, CPEACTBA U
0OHOBIISIEMOE IPU HEOOXOJUMOCTH IIPOTpaMMHOE oOecriedeHrne HH(POPMAITMOHHBIX TEXHOIOTHI:
— e-mail mperonaBarens;
— DJIEKTPOHHbIE Y4eOHO-METOAMYECKHE MaTepHajbl JUIs OOECleYeHUs CaMOCTOSTEIbHOMN
paboThI CTYICHTOB;
— CIIMCOK CalToOB B ceTH «VHTepHET» A MOMCKAa HAayYHO-TEXHUYECKOW MH(pOpMAaLUU T10




paszzenaM AUCUUIIIUHBL
—  MaKeThl MPUKJIAJHBIX POrpaMmM, Harpumep, pytorch.

6. YueOHO-MeTOIHYECKOe o0ecneyeHUe CAMOCTOSATE/]bHON pPadoThl CTYAEHTOB.
OneHoyHble CpeAcTBa JUISl TEKYHIEro KOHTPOJS  YCHeBaeMOCTH,IPOMEKYTOUYHOM
aTTecTalH 10 HTOraM OCBOEHUS! TMCIUILIMHBI.

s oGecrieueHust caMOCTOSATEIBHON paOdOThI CTYACHTOB 110 Moy t0 c(hOpMHUPOBAH METOTMICCKHIA
KOMIIICKC, BKITFOYAFOIITUHI

B ce0s CIIEAYIONIHNE YIeOHO-METOIMYECKUE MATEPHAIIbI:

1. IIporpamma kypca.

2. Y4eOHUKY B y4eOHbIE TTOCOOHSI.

3. Ccok aapecoB caiiToB B MH(OPMAIIIOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH «HTepHeT» (nanee
— ceThb «HTEpHETY), ColepKAIUX aKTyalbHYIO HH(pOpMAIHIO 1o 610kam Moyss.
bubnuorpaduueckre cchlIku Ha yuyeOHbIEe U3AaHUs, BXOSIINE B METOAMYECKHIA KOMILIEKC,
NIPUBECHBI B IEPEYHE OCHOBHOMW M JIOTIOHUTENILHON y4eOHON TUTEepaTyphl, HEOOXOAMMOM AJIst
ocoeHust Moxyns (paszaen 7).

K mononHuTEIEHBIM MaTepHaiaM TAK)Ke OTHOCUTCS TIEPEUYCHb pecypcoB ceTu «HTepHEeTY,
PEKOMEHIYEMBIX JUISI CAMOCTOSITENIbHOM paboThI pu ocBoeHnu Moyt (pazaen 7). CTyaeHThI
MOJYYal0T AOCTYH K YKa3aHHBIM MaTepualiaM Ha IIepBOM 3aHATHU 10 MoayIio.

7. Y4yeOHO-MeTOAHMYECKOe " MAaTepHAJIbHO-TEXHHYECKOe o0ecreuyeHue
AUCHUILTHHBI(MOLYJI51)

7.1. YueOHas aurteparypa:

OcHoBHasi TUTEpaTypa 110 MOLY.J110
1 MamunHoe o0yuenne. Hayka v HCKyCCTBO IOCTPOEHHUS aIrOPUTMOB, KOTOPbIE
M3BJIEKAIOT 3HaHMs U3 naHHbIX. [lerep dnax. IMK Ilpecc. 2015.
2. TI'myGokoe oOyuenue. [Torpyxenue B Mup HeliponHbIx ceteil Hukonenko Cepreit



3

N

o~

1

Uropesuy, Kagypun A. A. | Hukosnenko Cepreit Uropesuu, Kagypun A. A.
Ooyuenue ¢ nogkperieareM / Catron Puuapa C, bapro Duapro I., JIMK Tlpecc, 2020.

JlonoJIHUTeIbHbIEe yueOHbIe MaTepPHAJIbI

OCHOBBI HICKYCCTBEHHOT'0 MHTEIIICKTa : yueOHoe mocooue / E.B.bopoBckas, H. A.

JaBwinoBa. 4-¢ uza.,dnekrpon. M.: Jlaboparopus 3nanwmii, 2020. 130 c.

HckyccTBeHHBI MHTEILIEKT ¢ mpuMepamu Ha Python. [lxommlIparuk. Bunbsme. 2019.
[Ipuknagnoe mamumHHOE oOydeHme c momompbio Scikit-Learn, Keras u TensorFlow:
KOHIICTIIIUM, WHCTPYMEHTHl M TEXHHUKH JUIS CO3JAaHUS HHTEJUICKTYaJbHBIX CHUCTEM , 2-€
m3nanue. KeponOpenbeH. Jnanexkruka-Bunbsame. 2020.

Xenpuk bpunk, [Ixxo3ed Puuapne, Mapk @esepond «Mammuaoe odydenuey, [Turep 2017,
Kak yunrcst mammHa: PeBosronust B 00J1acTH HEHPOHHBIX CETEeH U rry0oKoro ooydeHus. S
Jlexyn. Ansniuna PRO. 2021.

I'pokaem riybokoe o6yuenue. Dunpro Tpack. [Turep. 20109.

Oo6yuenne c¢ noakperuienneM Ha PyTorch. Coopnuk penentos. IOcu Jlwo. MK Ilpecc.
2020.

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

7.2. IuTepHeT-pecypcebl

HpI/IMepHHﬁ MEPCUCHb PECYPCOB CETU KMHTCPHET», PECKOMCHAYCMBIX IIPU OCBOCHUH MOYJIS

Open Machine Learning Course (https://mlcourse.ai)

2. Baenenwue B MammHHOE 00ydeHue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )

3

Crneunanusanus MammHaHoe oOydeHue U aHaau3 JaHHbIX 0T «MOCKOBCKUI (U3UKO-

texanueckuii mHCTUTYTY (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s npoBeneHus copeBHoBanuii mo DataScience( https://www.kaggle.com)

7.3. IlporpaMmHoOe oGecrnieyenue:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016
Microsoft Office 2007, 2010, 2016
— Awntusupycnoe I1O Kaspersky endpoint security
— CnpaBouyHo-nipaBoBas cuctema “I'apant”

7.4. MaTtepuajibHO-TeXHMYeCKoe o0ecrneyeHme

Onucanne MaTepraJIbLHO-TEXHNYECKOH 0a3bl, HEOOXOAMMONAIA N3YYEeHHST MOAYJISI

HCpC‘-ICHB MaTCpUAJIbHO-TCXHUYCCKOI'O obecrieueHus MOI[y.IIﬂ

Ne n/m | Bun 3anstuii Bun u HaumeHoBaHMEe 000pYI0BaHUS
1 |JlekunoHHbIE Aynuropun ¢ MyJIbTUMEIUWHBIMY CPEACTBAMH, CPEACTBAMU
3aHATHS 3BYKOBOCIIPOU3BEIAECHUS U UMEIOIIINE BBIXOJI B c€Th «IHTEpHETY.

Ilomemenus mis MMPOBCACHUA aYAUTOPHBIX 3aHSITI/II71, O60py,[[OBaHHLIC

2 |Jlaboparopusl |KommbrOTEpHBIH KJIacC ¢ KOMILIEKCOM MTPOTPAMMHBIX CPENICTB,

e paboTbI MO3BOJISIIOIMX KaXKJIOMY CTYJICHTY pa3pabaThiBaTh IPOrpaMMHBIE
pe?maunﬂ NPAaKTUYECKUX 33]a4 B X0JI€ BBIIIOJIHEHUS JJAOOPaTOPHBIX
padoT



https://spinningup.openai.com/en/latest/
https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/

3 |CamocrosarensH |bubnnoreka, nmeromas padbodne MecTa sl CTyJCHTOB. AyTUTOPHH,
ast pabora OCHAIIIEHHBIE KOMITBIOTEPAMH C JOCTYIOM K ceT «MHTepHeT»

4  |[IpakTuka KomnbroTepHbIil KJ1acC ¢ KOMIIJIEKCOM TPOrPaMMHBIX CPEJICTB,
MO3BOJISIONINX KOKIOMY CTYICHTY pa3padaTbiBaTh MPOTPAMMHEIC
pe%nmauym MPAKTHYECKUX 33/1a4 B XO0JIC BHIMOJHEHUS J1a00PaTOPHBIX
paoot

PaGouass mporpamma AUCHUIUIMHBL « » COCTaBJI€HAa B COOTBETCTBUM C
tpeboBanusmMu PI'OC BO no HampaBiaeHHUIO MOJATOTOBKH , YTBEPKACHHOTO
npukazoM MuHucTepcTBa oOpa3zoBaHusi U Hayku Poccuiickoit ®epepanuu OT « »
r.Ne .

IIporpamMmy cocraBui:

[Iporpamma ogoOpena Ha 3acejaHiH Kadeapsl

ITporoxom Ne OT « » 20 roma

3aB. kadeapoii /
(mmoxrmuck) (®.1.0.)




[Iporpamma ogo6peHa YueOHO-METOIUYECKUM COBETOM

(baxynbTeTa/MHCTUTYTA
POTOKOJ Ne 0T« » 20  roma
[Ipencenarens YueOHO-METOIUYIECKOTO COBETa (haKyJIbTETa /

(noamuce) (®.1.0.)

[Tporpamma paccMoTpeHa Ha 3acelaHuy Y 4eOHO-METOIUUECKOTO COBETa YHUBEPCUTETA

MPOTOKOJ Ne OT « » 20 T

[Ipeacenarens YueOHO-METOAMUYECKOTO COBETAa YHUBEPCUTETA /

(monmucs) (®.1.0)



CaegeHusi 0 mnepeyTBeps;KIeHHHM MPOrpaMMbl

perucrpanuu H3MeHeHMit

HAa oO4YepelHOW Y4YeOHBIH TrOox H

YyeOHbIil
rox

Pertenue

Kagenpol
(Ne mpoTokounia, nata)

Buecennble M3MeHEHUA

[Tonmnuce 3aB.
kadenpoii




®OH/J ONEHOYHBIX CPEACTB JIsA IIPOBEJEHUA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIUU OB YYAIOIINXCSI
1O MOAYJIIO «CUCTEMbBI UCKYCCTBEHHOI'O UHTEJIJIEKTA»



ONMUCAHME INOKA3ATEJIE U KPUTEPUEB OLIEHUBAHMUSI
KOMIIETEHIIUM HA PA3JIMYHBIX DTAITAX UX ®OPMHUPOBAHN,
OIIMCAHUME HIKAJI OHEHUBAHUA

®onp onienouHbIX cpenctB (POC) nmpenrycMaTpuBaeT clieayolee:

— OIHCaHHE KOMILIEKCA MoKa3aTeJieil — JCCKPUIITOPOB OCBOCHHS KOMIICTCHIIMH B BUIC
pe3yabTaTOB O0YYEHUS, KOTOPBIE CTYICHT MOXKET IPOIEMOHCTPUPOBATH (

— (tabmuma 1). JI7st KOHTPOJIS JOCTHIKCHHUS KAXKIO0TO U3 HUX MPEIYCMOTPCHBI OLIECHOYHBIC
CpEeJICTBa B BUJI€ BOIIPOCOB, 3aJIaHUU U T.[I.;

— 0003HaYeHUE KPUTEPHEB — IIPABUII IPUHATHS PEUICHUS 110 OI[CHKE JOCTUTHYTBIX
pe3yNbTaTOB 00y4YeHUS B C(POPMHUPOBAHHOCTH KOMIICTCHITHH.

Hanpumep, B kKauecTBe miKaibl orieHuBanus npuHuMaercs 100-0abHast cucTema ¢ BbIICIICHUEM

(rpagarueii) OLEHOK:

PeiiTunr Onenka Ha 3a4eTe
85-100
71-84 3ayer
60-70
0-59 Hezauer

THUITOBBIE KOHTPOJIBHBIE 3AJJAHUSA WJINW UHBIE MATEPHUAJIBI,
HEOBXO/JMMBIE JJI1 OHEHKHW 3HAHUA, YMEHU U (MJTA) ONIBITA
JAEATEJIBHOCTH, XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUA

KOMIIETEHIIUH B TPOILIECCE OCBOEHUS OBPA3OBATEJbHON

ITPOI'PAMMBI

BreimyckHuk, ocBOMBIIMI 00pa3oBaTEeNbHYIO  MporpamMmy, JOJDKEH 00Jaaarh
npodeccrnoHaTbHBIMI KOMITETEHITUSMU 10 TEMATHYECKUM MOJYJISIM IIPOTPAMMBI:

Kon HanmeHnoBanue Pe3ynbratel 00yueHus
TEMaTU4YeCKOTro
MOJyJIst




BBenenue B
HCKYCCTBEHHBIN
WHTEJUIEKT U
OCHOBHBIE METO/IbI

3uanus:

— TEOpPEeTHUYECKUE OCHOBBI aHAIM3a JAHHBIX U MATHHHOTO
o0y4eHus;

— cnenuduka paboTHI AITOPUTMOB MAITUHHOTO O0yUYCHHMSI.

MAIIIMHHOTO O0YYECHUS VYmenus:

171t paboThI C - [pUMEHEHHE METOJI0B MALTMHHOTO O0YYEHHs1, IOArOTOBKA
TaOJMYHBIMU JIAHHBIX U UHTEpIIPETALUs PE3yJIbTaTOB.

JaHHBIMU HaBbiku (OnbIT AeATEIbHOCTH):

- HMHTEPECYEeTCs HOBBIMU TPEHJIAMHU B CBOCH
npodeCCHOHATILHON OTPacii, PACCMaTPUBAET UX C TOUKU
3pEHHUsI IPUMEHEHUS B CBOEH JEATEIILHOCTH;

- OLICHMBAET IPUMEHUMOCTb AJITOPUTMOB,
BO3MOYKHBIEPUCKHU U MOCJIEACTBUS OLIMOOK, HAXOUT
ONTUMAJIbHBIEPEILIEHUS /1151 paboumX 3a1a4

CucreMbl ITyOOKOT0 3Hanus:
o0yuyeHus - [PUHLUIBI 00Y4YEHUs U IPUMEHEHHS HEMPOHHBIX CETeH.

- apXMUTEKTYpbI [NyOOKHUX HEHPOHHBIX CETEH, IPUMEHSIEMBIX
B PELICHUH MPAKTUUECKUX 3a]a4
CBSI3aHHBIX C aHAJIM30M U300PAKEHUI U TEKCTOB;

Ymenus:

- HacTpoWKa HEOOXOJMMOTO OKPY>KEHUS Ul pabOThI C
HEHPOHHBIMHU CETSIMH.

- NpUMEHEHHE U J00OY4YEeHHUENPe100yIEHHbIX
HEHUPOHHBIX CeTeH U3 JOCTYIHBIX ONOINOTEK

HaBbiku (ONBIT 1eATEJIbHOCTH):

- BJIaJICET HAaBBIKOM MPOBEACHHUS MTOJIHOTO KA
BBIUMCIUTEIBHOTO SKCIIEPUMEHTA, OTPAKECHUSI X01a
BBITIOJTHEHUS IPOEKTA U MOJIy4EHUs Pe3yIbTaTOB B
oTueTax U JOKYMEHTALNH;

- BJI3JICET HABBIKOM HCIOJIb30BAHHUS CYILIECTBYIOLINX
IPOTrpaMMHBIX OMOIMOTEK U MOJIETIeH, CO3TaHUs
MPOTPaMMHBIX peaTu3aliii rTyOOKHX HEHPOHHBIX ceTer




OO6yuenue ¢ 3Hanus:

MTOJIKPEIJICHUEM - TEOpPETUYECKHE OCHOBBI M AJITOPUTMbI O0yUSHHS C
MOJIKPEIJICHUEM;

- mIpuMeHeHHue o0yueHUs ¢ MOIKPEIUICHUEM s
MPaKTUYECKUX 3a/1a4.

Ymenusi:

- BBIOOp M peasn3anus aropuTMOB 00yUEHHUS C
MOJIKPETICHHEM C YUIETOM CIICU(PUKH 3a7a9u

- ajlanTaiys ¥ HaCTPOWKa alrOPUTMOB O0YUEHHS C
MIOJIKPEIIJIEHUEM I10/1 OIIPEIEIIEHHYIO CPENYy.

HaBbIKH (ONIBIT AeATEJIbHOCTH):

- MHTEpecyeTcsl HOBBIMU TPEHJaMH B CBOEH
npodeccnoHanbHOM 0Tpaciu, pacCMaTPUBAET UX C TOUKHU
3peHus IPUMEHEHUS B CBOEH JIESATENIbHOCTH;

- BJIAJEET HaBBIKOM HMCIOJb30BaHUS CYILIECTBYIOIIMX
MIPOrPaMMHBIX OMOTMOTEK U MOJICIICH, CO3TaHMSI
MPOrpaMMHBIX peaIn3aluii Ha OCHOBE aJITOPUTMOB
00yueHus C MOJKPEIIEHUEM

CpenctBa 115 OLIEHKU pa3IM4HbIX YPOBHEN (OPMUPOBAaHUS KOMIIETEHLIUHI 110 KATErOpUsiM
«3HaThb», «YMETbY», «BJIAJETh)» OOECIEUMBAIOT PEATU3ALUI0 OCHOBHBIX IMPHUHIMIIOB KOHTPOJIS,
TaKuX KaK 00BEKTUBHOCTD u HE3aBUCUMOCTb, [IPaKTUKO-OPUEHTUPOBAHHOCTb,
MEXIUCIUIIIMHAPHOCTD.

C yderoM 3TOro KOHTPOJBbHBIE BOMPOCHI (3amaHus, 3amauu), Bxoxsiume B POC, mns
Pa3JIMYHBIX KAaTETOPUM U YPOBHEW OCBOCHHS KOMIIETCHIIUN MOTYT UMETh CJIEIYIOLIUN BUI.

3HATH
IIpumepsr:
Tumnsl 33124 MaIIMHHOTO 00YYEHMSI U KJIACChl AITOPUTMOB, K HUM MPUMEHSEMBIE.
2. OCHOBHBIE HaNpaBJICHUS Pa3BUTH UCCIIEOBAaHUN B 00JaCTH CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTA.
3. Teopernueckre OCHOBBI AITOPUTMOB MAITHHHOTO OOYUEHHSI.

=



YMETD Ilpumepsni:

1 HOI[FOTOBI/ITB JaHHBIC K UCITIOJIB30BAHHIO AJITOPpUTMA MAIIKMHHOT' O 06y11eH1/1;1.
2. OHGHI/IBaTB Ka4dyeCTBO pCH_IeHI/Iﬁ CHUCTCM MAllIMHHOI'O O6yLIeHI/IH.

3. ApanTupoBaTh aITOPUTMbBI MAIIMHHOTO OOYUEHUS K PEILICHHUIO IPAaKTHYECKUX 3a/1a4.
BJIAJETD Ilpumepsbr:

Mertoponorus pa3paboTKH pelICHUH MAITHHHOTO 00y4YeHusI.

IIpumephl MPaKTUYECKOrO IPUMEHEHUS apXUTEKTYP UCKYCCTBEHHOTO MHTEIUIEKTA.

3. Mertoabl OHJIAMH TECTUPOBAHUS PEILICHUH MAlIMHHOIO O0yUYEeHHUS.

N

METOANYECKHUE MATEPHUAJIBL, OIPEAEJIAIOIIUE ITPOLE/YPbI
OIIEHUBAHMS 3HAHUM, YMEHUM U (WJIA) ONBITA AESITEJIBHOCTAH,
XAPAKTEPU3YIOIIUE 3TAIIBI ®OPMUPOBAHUSA KOMIIETEHIINU

[Tpumeps! (MakeThl) METOAMYECKUX MaTEpUAJIOB, ONPEIEISIIOIIMX MPOLEAypbl OLIEHUBAHUS
3HAHUM, yMEHUH U (UJIK) OTbITA AEATENbHOCTU

HaumenoBanue Kparkas xapakrepucruka IIpencrasienne
OLICHOYHOTI'0 OLICHOYHOI'0 CPe/ICTBA OLICHOYHOI'0 CPe/ICTBA
cpencrsa B oHe
Texynmii KOHTPOJIb CpencTBo IpoBEPKU OCBOCHHUS Komrexrs Ouneros
yCIIEBa€MOCTH YPOBHEMU «3HATh», «YMEThb» (3aanmii)

KomnuiekT Ons1eToB (MprMMepHbIii)
buner 1.
11 BaitecoBckuii kinaccudurarop. Ouenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
12 Kunacrepusanus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6u. Soft and Hard Voting. Bagging. Ciryuaiinsiii jiec.
2.2 Metpuueckuii knaccudukaropsr. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccusi. LASSO, LARS. CART.

3.2 epess pemennii. MaGopManmonHbiil BEATphI. Onmoka KiiacCu(pHuKamnmy,
sHTponusl, kpurepuid /[xunu. [IpyHuHr.

buner 4.

41 TnoGanpueiii mouck. Cryuaiinbiii mouck. Gridsearch. Cryuaitnoe
6myxnanue.baiiecoBckast onTUMHU3AIUS.

4.2 Jluuerinas perpeccus. [lommHOMUaNBbHAs perpeccus. [ peOHEBast perpeccusi.

Burner 5.
5.1 AdaBoost. I'pagreHTHBII OYCTHHT peIaroliX IePEBbEB.
5.2 Knacrepusarms. AgglomerativeClustering. MeTpuku KiacTepr3ainm.

Busier 6.



6.1. Ouenka kiaccudukanuu. DddexruBrocts o [apeto. Precision-Recall 1 ROC kpuBsie.

AUC.

6.2 Heiiponnsie ceru. IlepuentponPo3enbmnarra. OO0paTHOE pacnpocTpaHCHHE TPAIUCHTA.
OyHKIMY akTHBaImH. Softmax.

buner 7.

7.1 Jlokameueii momck. HillClimb u ero pasuoBumnoctr. Omkur. ['eHeTHuecKuii
AJITOPUTM.

7.2 MeTto onopHBIX BEKTOPOB. Sapa.

ITepedyenn 1abopaTopHbIX padoT (IPUMEpPHBIIi)

O0mme pekoOMeHIalMU K JIA00PATOPHBIM padoTam: JUIsl pa3HbIX YPOBHEH OJTOTOBKU
CTY/ICHTOB MOKHO MCIIOJIb30BaTh PAa3HYIO MIYOUHY peaau3aliu pemenns. Tak, A CTyIeHTOB
HETEXHUYECKUX CIEIMAIBHOCTEN 3aIaHNE MOKET 3aKI0YaThCs B IPUMEHEHUN TOTOBBIX METOI0B
13 OMOIMOTEK UK 3aMOJIHEHUEM MPOIYCKOB B IIpOrpaMmax, e 00Jblias 4acTh MOATOTOBICHA
npernogaBaTeneM. st CTyIeHTOB TEXHUYECKUX CIEIHATBbHOCTEN 3ajaHne OyIeT 3aKII0uaThCs B
peal3aiuy anropuTMOoB 0e3 UCTIOIB30BaHMUs TOTOBBIX PEIICHUH.

JIP1.1 Metonsl paboThl ¢ Tabmumamu B Python. Arperamust W BHU3yaau3alus JaHHBIX.
[IpoBeneHme MepBUYHOTO aHAIN3A JAHHBIX.

[{enu: n3ydeHne METOJI0B pabOTHI C TaHHBIME B Python u npoBeneHne nepBUYHOTO aHAIA3A
JIAHHBIX.

3anaHue: 3arpysuTe jgatacer B pandaspatagpeiiM. BriBenuTe OCHOBHBIE MapaMeTpbl
nataceta. OnpenenuTe, CKOJIbKO B JaTACETE CIIy4aeB OTCYTCTBUS MpU3HAKOB. Onpenennre, CKOJIbKO
MIPU3HAKOB SBIISIOTCS KaTErOpUaIbHBIMU. Buszyanusupyiite pacrpeseieHre Npru3HaKkoB MO KJIacCaM.
Buzyanusupyiite 3aBUCUMOCTb MEXY MPU3HAKAMH.

JIP1.2 Hcnonb3oBaHue W cpaBHEHHE alroputMoB kiaccuduxarmu: kNN, pemraroriue
JIepEBBS I UX aHCAMOJIH, JIOTUCTHYECKAs! pErpecCusl.

[{enu: npuMeHEHNE U OLIEHKA aIrOPUTMOB KJIaCCU(PHUKAIUH.

3amanue:

Paznenute naracer Ha 00y4aromuii ¥ BAIUIAIIMOHHBIN C COXpaHEHUEM MTPOTIOPIUH KIIACCOB.
Knaccudunupyiite Touku U3 natacera ¢ momouisio anroputMoB kNN, moructudeckoii perpeccuu,
CART, cnyuaitnoro neca, CatBoost. [logbepute nydinue mnapaMeTpbl aJrOPUTMOB CIIOMOIIBIO
BamUAallMOHHONW BbIOOpkH. CpaBHUTE BpeMs pabOThl aITOPUTMOB U 3aBUCUMOCTH  OT
pe100paboTKU JaHHbIX.

JIP1.3 Hcnonb3oBaHue U OLEHKa alroputMoB perpeccud. Ilogbop onTUManbHBIX
[IapaMeTPOB PETPECCHH.

[{enu: n3yueHue aropuTMOB PErPECCUN.

3amanue:

[TpuMenuTe MeTO TMHEHHON perpeccuu AJs pelieHus 3a1a4n Ha naTtacere. Jlo6aBbTe B
JaTaceT MOJMHOMUAJIbHBIE pU3HaKu. [lo0aBisiiTe mpu3HaKy MOKa HE YBUAUTE IEpeoOyUeHne Ha
BanuaanMoHHomaaracere. [Ilpumenure rpebHeByto perpeccuo u LASSO, uroObl n30aBUTHCS OT
nepeoOyyeHus..



JIP1.4 OnTumMu3anMoHHbBIE 33aJaui U UX perieHus. [logdbop runeprnapaMeTpoB alropuTMa
MOMOIIIBIO METOAO0B ONITUMH3AIINN

Llenu: u3y4yeHue anropuTMOB PEIICHUS ONITUMHU3AIIMOHHBIX 33/1a4.

3agaHue:

1 OnTumu3upyiiTe JUIMHY MapuipyTa B 3a/1ade KOMUBOSDKEPA C TOMOIIBIO anropuTMoB hill-

climb, oT)KuTa U TEHETUYECKOTO aIrOpUTMa. BhIBEIUTE IOMYyYUBIIHIACS ITyTh U €T0 JUIHHY.

2. OnTUMHM3HpYHTE TUIEpHapaMeTpbl alrOpUTMa MAIIMHHOTO oOyueHHs (Ha BBIOOp) ¢

MOMOIIBIO CITy4alHOTO TIIOMCKa, TOWCKa I10 pemierke, aiaropuTma hillclimb, renerudeckoro
IrOpUTMA.

JIP2.1 Knaccudukanus nzodpaxeHnuit u TpanchepHoe ooydeHue.

Lenu: nuzyyeHue METo10B INIyOOKOTO O0Y4YEeHHS AJI1s1 paOOThI C U300pAKEHUSIMH.

3amanue:

3arpy3ure jgaraceT U CO3JaiTe WUTepaTrop A MOJEIU TIIIyOOKoro oOyuyeHus. 3arpys3ure
npenodyueHnyro Ha ImageNetcBeprounyro ceth (AlexNet, VGG nmm ResNet) u no6aBeTe K back-
bonenonHOCBA3HBIN ot 171 o0yueHus. O0yunTe HEMPOHHYIO CEeTh Ha, BU3YAIM3UPOBAB rpadux
¢GbyHKIMU TOTEph Ha OOydaromeld W BIMAANMOHHON BbIOOpKe. Peanmsyiite MOIynb NpUMEHEHHUS
HEHPOHHOW CeTH K JaHHBIM, IPOBEPHTE Ka4ecTBO 00yUEHHUs HA TECTOBOM BHIOOPKE.

JIP2.2 PaboTa c TEKCTaMU U MX BEKTOPHBIMU TPE/ICTABICHUSMH.
[lenu: n3ydyeHune Mozenell BEKTOPHOTO NPEICTABICHUS TEKCTOB.
3anaHue:
Ckauaiite npenoOydeHHbIe BeKTOpa [uis ciioBaps. C mOMoIIbIO JIF000ro KiaccupukaTopa
marmuaHOTro 00yueHus (KNN, SVM, CatBoost) kiaccudunupyiite TeKCThI M3 JaTaceTa o CyMme
BeKTOpOB cioB. Kimaccudunupyiite Tekctsl ¢ nomousio LSTM cetw.

JIP3. 1 Tlpumenenne Q-Networks mist perienns npoCcThix OKpYKEHHH.

Llenu: u3ydeHue npuMeHeHus: 00ydeHus ¢ OAKPEIICHUEM /ISl pellieHUH 3a1a4 KOHTPOJIS.
3amanue:

OOyuunTe IPOCTYIO MOJHOCBI3HYI0Q-CETh IS peleHus okpykenus: LunarLander.

[Tpouenypsl OLleHMBaHUS 3HAHUM, YMEHUN, (OPMBI M OpraHU3alUs TEKYIIET0 KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOUHOMN aTTeCTalluy 00yUYaroLXCs

Texkymuil KOHTPOJIb YCIIEBAEMOCTH M INPOMEXKYTOYHAsl aTTECTalUs CTYJIECHTOB BEACTCS B
cooTBeTcTBUU ¢ [I00KEHHEM O TEKYILIEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOUYHOHN aTTeCTaluu
o0pa3oBaTeNbHOI OpraHu3anuu

Texkymuii KOHTPOJIb YCIIEBAEMOCTH

Monynb nenutcs Ha aBa Onoka. Kaxaslii 670K BKIItOUaeT B ce0si U3yuyeHHe 3aKOHYEHHOTO
paszena, yactu Monys.

Texymumii KOHTPOJIB 0 MOYJIIO OCYIECTBIISIETCS IO KaJICHAAPHOMY yueOHOMY rpaduky.
Cpoku koHTpoJdbHBIX Mepornpustuii (KM) u cpoku mnoaseaeHuss utorop mno Moayiio
oroOpaxkatoTcst B pabounx y4yeOHBIX IIaHax Ha cemecTp. CTYIEHT JOJDKEH BBINOJIHUTH BCE
KOHTPOJIBHBIE MEPOIPUATHS, NMPEAYCMOTpPeHHbIE MoayneM K yKa3aHHOMY CpPOKY, IIOCJIE YEro
IperoiaBaTellb MPOCTaBisieT OaJUIbHbIE OLIEHKH, HAOpaHHBIE CTYACHTOM I10 Pe3yJbTaTaM TEKYILETOo
KOHTPOJIS yCIeBaeMocTu 1o Monyito.

KoHTponbHOE MeponpuATHE CUHUTAETCS BBIOJHEHHBIM, €CJIM 3a HEro CTYJAEHT IOIY4HII
OLICHKY B Oajjax He HUXXE€ MUHUMAJIbHON OIIEHKH, YCTAaHOBJIEHHON MpOTpamMMoOi MOIYJs IO
JJAHHOMY MEPOIPUATHIO.



CryneHTsl, HE CIAaBUIME KOHTPOJIbHOE MEPONPUATHE B YCTAHOBJIEHHBIH CPOK, MPOAOIIKAIOT
paboTaTh HaJy HUM B COOTBETCTBHE C MOPSIKOM, IPUHATHIM 00pa30BaTEIbHON OpraHU3aIHeH.

IIpome:xyTOUHAsI aTTECTALUSA

@opMOH IPOMEKYTOUHOM aTTeCTallMK 110 MOIyIIIO ABIISIETCS 3a4eT.

OuenuBanne Mopayns Benercss B cooTBeTCTBUM C [lonmokeHnemM o TekyleM KOHTpoOJie
YCIEeBAaEMOCTH U MPOMEKYTOYHON aTTeCTallUU CTYJIEHTOB 00pa30BaTEIbHON OpraHU3allHu.

Hanpumep, MeTOAUKA OLIEHKH 10 PETHHTY

CTyneHT, BBIIOJIHUBIINK BCE MPEAYCMOTPEHHBIE YUeOHBIM IJIAHOM 33JaHUS U CIIaBLINIl BCe
KOHTPOJIbHBIE MEPOIPUSITHS, ITOJIYy4aeT UTOTOBYIO OLIEHKY 110 MoyJIt0 32 CEMECTp B COOTBETCTBUU
CO CJIEAYIOLIEN IKAJIOU:

PeldTuHT Onenka Ha 3auere
85-100
71-84 3auer
60-70
0-59 Hesauer

PeiituHr ctynenta no Moayiito 3a ceMecTp OIpeaeisieTcs Kak CyMMa OalIoB, IIOTY4YEHHBIX UM 32
Bce 010k Moy, 1 0aiioB 3a HPOMEKYTOUHYIO aTTecTaluio. MakCUMaaIbHOE KOJTUYECTBO
6au1oB 3a Molynb B ceMecTpe ycTaHaBiauBaeTcsi paBHbIM 100






