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1. [lesiu OCBOEHUSA AW CHUINIUHBI

[enpro n3yueHus: AUCHUTITUHBI «CHCTEMBI HCKYCCTBEHHOTO MHTEIUICKTa SIBISETCS POpMHUpPO-
BaHUE KOMIIETCHIIUH B 00J1aCTH MPUMEHEHUS HHTEIUICKTYIbHBIX HH()OPMAITMOHHBIX CUCTEM JIJIsI
penreHus mpodeccnoHaNbHBIX 3a/1a4.
3a1auu TUCIUILIHBL:
— O3HAaKOMHWTH C COBPEMEHHBIMU O0JIACTSIMH UCCIICIOBAHHS 10 UCKYCCTBEHHOMY MHTEJICK-
Ty U cepaMu MPIIOKESHHSI SKCIIEPTHBIX CHCTEM;
— TMO3HAKOMUTH C KOHIICTIIIUSMH, COCTaBJISIFOIIMMH OCHOBY COBPEMEHHBIX CHCTEM HCKYC-
CTBEHHOT'O MHTEJIICKTA;
— HM3JIOKUTh TEXHWYECKHE TIOCTAHOBKM OCHOBHBIX 3a/1a4, PEIIaeMbIX CHCTEMaMH HCKYC-
CTBCHHOT'O MHTEIUICKTA;
— MO3HAKOMUTH C OCOOCHHOCTSIMH MPAKTUYECKOTO HCIIOH30BAHMS HHTEIUICKTYAIbHBIX HH-
(hopMaIMOHHBIX CUCTEM B 00J1aCTH MH(OPMAITMOHHONW O€301TaCHOCTH.

2. Mecto mucuuniimHbl B cTpykType OIIOII 6akanaBpuara
[uki1, K KOTOPOMY OTHOCUTCS AUCLMILINHA:
B1.OJl. «Cuctembl HCKYCCTBEHHOI'O MHTEILJIEKTa

3. Pe3yabTaThl OCBOECHHS AUCHUILIMHBI (MOAYJIs1) «CHCTEMBbI HCKYCCTBEHHOTO MHTEIUICK-

Ta»

[Iponiecc M3yueHUs] TUCHUILIMHBI HAMpaBiieH Ha (OPMUPOBAHUE DJIEMEHTOB CJIEAYIOIIUX
komnereHuil B coorserctBuu ¢ ®I'OC BO no nanHOMy HanpaBlIeHUIO:

Kox npodec-| HaummenoBanue nmpo- Ko, HauMeHOBaHMe HHAMKATOPA A0CTHIKEHHSI IIPO-
cuonajnbHoii | deccuoHaIbLHOI KOM- (eccnonanbHOM KOMIIETEHIIUT
KOMIIETeHIIHH neTeHIHH
Crrioco0€eH UCIoJIB30- IIK- 13.1. T[Togumaer MIPUHIU- 3unatb. Mertonsl pas-
BaTh 3HAHUE OCHOBHBIX | [1p1 [OCTPOGHMS K OCHOBHbIE  [PAOOTKH OpHTHHATL-
MK-13 METOJIOB UCKYCCTBEH- HEIX aITOPUTMOB U

HOT'O MHTEJUIEKTA B I10-
cienyrome mpodec-
CHOHAJIHOM JesITeNb-
HOCTHU B KQUECTBEC
Hay4YHBIX COTPYAHU-
KOB, IIpero/iaBaTeeit
00pa3oBaTeNbHbIX Op-
TaHW3aIUil BBICIIETO
00pa3zoBaHMs, HHKCHE-
POB, TEXHOJIOTOB.

METO/Ibl CUCTEM UCKYCCTBEHHO-
r0 MHTEJUIEKTA U IPUMEHSIET UX
JUIs pellieHus 3aaa4 npogdeccu-
OHAJILHOH JIeSATEIILHOCTH,

[IPOTrpaMMHBIX pellie-
HUM ¢ UCTIOJIL30BAaHHUEM
COBPEMEHHBIX TEXHO-
iTorui

IIK-13.2. Uccnenyer Hampas-
JCHUS TIPUMEHEHHUs CHCTEM
HCKYCCTBEHHOTO HWHTEJUICKTa
JUIL PA3IMYHBIX MPEIMETHBIX
obnacrei;

'YMeTh: CTaBUTL 3aja-
YA U aJanTUpPOBaTh
METOAbBl U aJTOPUTMBbI
MaIIHHHOTO O0YYCHHS

K- 13. 3. BriOupaer koM-
IUIEKCBI METO/I0B M HHCTPYMEH-
TaJIbHBIX CPEJICTB UCKYCCTBEH-
HOT'O MHTEJUICKTA JUISl PEIICHHS
npodecCHOHaIbHBIX 3a/1a4 B
3aBHCHUMOCTH OT OCOOCHHOCTEH
MpeIMETHOM 00s1acTH.

Baagerb: mocTaHOB-
KOI 3a7a4 IT0 ajarTa-
1082050501051 COBepHIeH-
CTBOBAHUIO METOJIOB U
QITOPUTMOB JIsI perie-
HHUSI KOMIIICKCA 3a1a4
MpeIMEeTHON 00J1acTh




4. CTpyKTYypa M coiep:KaHHe JMCHHUIIIMHBI (MOAYJIsA)

4.1. CTpyKTYypa IMCHUIUIMHBI (MOLYJIs1)

OO01mmast Tpy10€MKOCTh TUCIUTUTHHBI COCTABIISIET 2 3a4STHRIX SIUHUIL, /2 9acoB.

n/n

Buabl yueOHoii padoThl, BKJIIOYAs ca-
MOCTOAITEIbHYI0 Pa0oTy CTYACHTOB H
TPYA0€eMKOCTH (B Yacax)

DopMbI TEKYLIET0 KOH-
TPoJisl ycneBaeMocTH (no
Helenam cemecmpa)
®opma npoMeKRYTOTHOM

KOHT;KTH&H CaMOCTOSﬁlTeJII)- arTecrauun (no cemecm-
paoorta Hasi paooTa paM)
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BeeneHnue B HCKyCCTBEH-
HbIIl UHTEIJIEKT ¥ OCHOB-
HBIC METOIbI MALLIKUHHOI'O 1010 8 8
o0y4eHust 11t paboThI ¢
TaOJMYHBIMY JAaHHBIMU
CucremMsl rIy0OKOT0O 4 4 | 6 7
oOydeHust
OOydenue ¢ moJaKperie- 4l a4 3
HHAEM
Bcero 18 | 18 | 18 18
Kypcosas paboma (npo-
exm)
Ilooeomoska x ax3ameny
OO6mmas Tpy10eMKOCTh, B [pomexxyToUHast arTe-
Jacax dopma
72 |18 | 18 | 18 Jauer >
18 -
3a4eT ¢ OLEHKOM
DK3amMeH

4.2. ConepxxaHue TMCUUILTHHBI (MOTYJIs)

Ne i/t

HaunmeHoBanue MoayJisi, COiepKaHue

Yacel

1 «BBeieHne B MCKYCCTBEHHBI HHTE/VIEKT H OCHOBHbIE METOIbI MALIIMH-
HOT0 00y4eHHUs1 1Jisi padO0ThI ¢ TA0JMYHBIMYU TAHHBIMU»

Jlekun

10

11

-1.5

[OnmuoHaIpHO: MaTEMATHYCCKUN JTUKOE3 110 DJIIEMEHTaM MaTeMaTHye-
CKOW CTaTUCTUKH, THHEHHOHN anreOphl 1 MaTEeMaTHYECKOTO aHaIu3a. |
OcHOBHBIE 33]]a4l CUCTEM HCKYCCTBEHHOro nHremiekra. Knaccuduka-

10




s, KJIacTepu3aiusi, perpeccus. TUTbI MalTMHHOTO OOYUEHUS: C yUuTe-
nem, 6e3 yuuTelns, ¢ YaCTUYHBIM IPUBIICYCHUEM YUUTENs], 00yUeHHe C
HOJKPETIICHUEM.

Knaccugukarus Ha npumepe anroputma K-ommkaiimux cocenei (KNN)
[OnmonansHO: BICTpHI OKCK OMIKalmx cocezeit.|. Metpuku
OLIEHKH Kjaccu(uKaIiu: mojaHora, rounocts, FI, ROC, AUC. Banunaa-
IMOHHAas U TecToBast BeIOOpka. Kpocc-Bamunanus. Pabora ¢ kateropu-
AIbHBIMU TIPU3HAKAMHU.

Perpeccus. Merpuku onienku perpeccun: MSE, MAE, R2 - ko3¢ duru-
eHT JeTepMHUHaLuU. JIuHeltHas perpeccusi, MOJIMHOMUAIbHAS pErpeccHsl.
[epeoOyuenue u peryisipusais, rpedHeBas perpeccusi, LASSO, Elas-
ticNet.

Jluneitaple Moaenu i kiaccudukanuu. [leprenTpoH, TorucTudaeckas
perpeccus, IOJTHOCBA3HbIE HEUPOHHBIE CETH, CTOXaCTUYECKUI IpaIueHT-
HBII CITyCK U 00paTHOE pacipocTpaHeHue rpaaneHTa. Perymspusanms
JUHEWHBIX MoJieJIel Kiaccu(uKaluum.

Knacrepusanus, k-means, k-means++, DBSCAN, artomepatuBHas Kia-
cTepusanusi. METpUKH OLEHKU KIIaCTepU3alIUU.

ANTOPUTMBI, OCHOBaHHBIE HA MPUMEHEHUHN PEIIAIONINX JiepeBbeB. Kpu-
TepUU pazaeneHus y3na: HHOPMaIlMOHHbBIN BRIUTPHIII, KpuTepuit J[Ku-
HU. AHCaMOJIH PEeNIAONINX IEPEBHEB: CIIYIalHBIN JIeC, TPATUSHTHBIN OY-
CTHHT.

Merton onopHbix BekTopoB. [Ipsimas u oOpaTHas 3agaua. Onpenenenue
OTIOPHBIX BEKTOPOB. SIAepHBIN TPIOK.

HausHerii OatiecoBckuii kimaccudukatop. MeTo bl OIICHKH pacipeene-
HUS pu3HakoB. EM-anroputm Ha nmpuMepe CMecH rayccua.

Mertoipl Oe3rpaJiMeHTHON ONTHMU3AIMKU: CIy4aiiHbIil mouck, hillclimb,
OTKUT, TEHETUYECKUN aTOPUTM.

Jlaboparopubie padoThl 8
JIP1.1 | Metonbl paboTsl ¢ Tabauamu B Python. Arperanus u Busyanuzanus 2
naHHbIX. [IpoBeieHrne NepBUYHOrO aHaIN3a JAHHBIX.
JIP1.2 | crosb30BaHME U CpaBHEHHE anropuTMoB kinaccuduxanuu: kNN, 2
peliaye AepeBbes U X aHCcaMOJId, JIOTUCTUYECKAasi perpeccusl.
JIP1.3 | Ucnosnb30BaHKE U OLIEHKA aIropUTMOB perpeccuu. [loagdop ontumainsb- 2
HBIX
1apaMeTPOB PErPECCUU
JIP1.4 | OntuMu3anuoHHbIE 33724 U uX pemeHus. [logdop runepnapamerpos 2
JITOPUTMA C IIOMOIIBIO METOI0B ONITHMHU3ALIHH.
IlpakTuka 10
ITP1.1 | IIporpaMMHO-aIrOpUTMHYECKOE OCBOCHHE MaTepHaa 10
CamocrosiTeibHas pabora 8
CP1.1 | IIpopaboTka yueOHOTO MaTepuaa JCKIUM 2
CP1.2 | IloarotoBka K Ja00paTOpHBIM paboTaMm 4
CP1.3 | IloarotoBka K py0eKHOMY KOHTPOJIIO 1
CP1.4 | JIpyrue BUABI CAMOCTOSITENILHON paOOTHI 1
2 Jlekuun 4
2.1- | Heiiponnsie cetn. OyHKINH OIMOKN HEHPOHHBIX CeTeH 1 00ydeHHe ¢ 4
2.3 MOMOIIbI0 0OPATHOTO pacnpocTpaHeHus rpaauenta. [lonstue 631ya u

AMOXH.

Paborta ¢ n300pa’keHUsIMU C TIOMOIIIbIO HEHPOHHBIX ceTell. CBepTOUHbIE
HelponHsle cetu. Onepanuu cBepToK, max-pooling. [lomynsapHsie apxu-
TEKTYpHI CBEpTOUYHBIX HelipoHHbIX ceTeit: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe o0ydenue.




O0paboTka TekcToB. PaboTa ¢ eCTECTBEHHBIM S3BIKOM C ITOMOIIBIO
HEHpOHHBIX ceTell. BekTopHble mpeacTaBieHus 11 Tekcra: word2vec,
skipgram,

CBOW, fasttext. PexyppenTnsie nefiponnsie ceti, LSTM, GRU.
Tpancdhopmepsr, BERT, GPT.

JlaGopaTopHblie padoThbI 6
JIP2.1 | Knaccudukanus nzo0paxkeHnii u TpaichepHoe o0ydeHue. 3
JIP2.2 | PaGora c TekcTaMH U UX BEKTOPHBIMH IPEJICTABICHUSIMH TEKCTOB. 3
IpakTnka 4
IIP2.1 | IlporpaMMHO-aarOpUTMUYECKOE OCBOCHUE MaTepruaia 4
CamocrosiTesibHasi padoTa 7
CP2.1 | IIpopaboTka yueOHOTO MaTepHraia JEKIHiI 1
CP2.2 | [ToaroroBka K J1abopaToOpHBIM paboTaM 4
CP2.3 | [loaroroBka K pyOeKHOMY KOHTPOJIIO 1
CP2.4 | [Ipyrue BUJbl CaMOCTOSITEIbHON pabOThHI 1
«OO0y4ueHune ¢ MOJAKPETIICHUEM
3 Jlekuun 4
3.1- | IlonAaTus arenra, cpefibl, COCTOSIHUSI, IeHCTBUI U Harpaabl. DyHKIUs
3.2 neHHoctu cocrosaus (Valuefunction) u pyHKIuS KauecTBa JEHCTBUS
(Qfuntion).
OnTuMu3anus CTpaTeruy ¢ IMOMOIIBI0 MAKCUMHU3AIUH (DYHKITHIA [IEHHO- 4
CTH U KauecTBa. Q-o0yueHue.
['ny6okoe oOyuenue ¢ noakperiearneM. Deep Q-Networks, Actor-critic.
Jns yposust skeneptHbiii: REINFORCE, A2C, PPO, DDPG.
JlaboparopHbie padoThl 4
JIP3.1 | IIpumenenue Q-Networks s perieHust poCThIX OKPYKESHHIA. 4
IIpakTHKa 4
1P IIporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTEpHaIa 4
3.1
CamocrositenpHas paboTta 3
CP3.1 | [IpopaboTka yueOHOTO MaTepHraia JEeKIHi 1
CP3.2 | [loaroroBka K JJabopaTOpHBIM paboTaM 1
CP3.3 | [loaroroBka K pyOexHOMY KOHTPOJIIO 0,5
CP3.4 | Ipyrue Buabpl CaMOCTOSITEIHHOM pabOThHI 0,5

5. O6pa3zoBarejibHbI€ TEXHOJIOTHHU

B nmponecce mnmperogaBaHus MO)Iy.]'IH HCIIOJIB3YIOTCA CICAYIOIUC METOAbI, CPEACTBA U 00-

HOBJISIEMOE MPU HEOOXOMMOCTH IIpOrpaMMHOe obecriedeHre NH(HOPMAIIMOHHBIX TEXHOJIOTHH:
— e-mail npenonaBarens;

— DJIEKTPOHHBIE Y4eOHO-METOAMYECKHE MaTepuaibl JJisi 00ecredyeHus CaMOCTOSITENIbHON pa-

OOTBI CTY/IEHTOB;

— CITMCOK CaiiToB B ceTH «VHTEpHET» /ISl TOMCKAa HAYYHO-TEXHHYECKOW MH(GOPMAITUH TI0 pa3-

Jies1aM TACLIUTIIMHBL
—  MaKeThl MPUKIAIHBIX IPOrpaMM, Hapumep, pytorch.

6. YueOHO-MeTOIUYECKOEe oO0ecrevyeHne CaMOCTOATEIbHOI padoThl cTyaeHToB. Oire-
HOYHBIE CPeICTBa VI TeKYylIero KOHTPOJISA YCIEeBAeMOCTH, NMPOMEKYTOYHON aTTecTAHH

10 UTOIraM OCBOCHUA NUCHUIIJIMHBI.

s obecriedeHns CaMOCTOSITENTLHOW paboThl CTYIEHTOB TI0 Moy o c(hOpMHUPOBAH METOTNIECCKHIA

KOMIIICKC, BKITFOYAFOIITUH
B ce0s cleayronre yaeOHO-MeTOINISCKUE MaTePHAITBI:
1. Ilporpamma kypca.




2. Y4eOHUKH U y4eOHBIC TTOCOOMS.

3. Cnmcok azipecoB caliToB B MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTH «/HTepHeT» (nanee

— ceThb «HTEpHETY), CoepKaIIMX aKTyaIbHYI0 HH(OpMAIHIO 1Mo 61okam Moyss.
bubnuorpadudeckne cchlIkM Ha y4eOHbIE U31aHUs, BXOSIINE B METOAMYECKHI KOMILIEKC, TPUBE-
JICHBI B TIEpEYHE OCHOBHOM U JIOTIOJIHUTENBHON YueOHOM TUTepaTyphl, HEOOXOAMMOM /1711 OCBOSHHS
Monyns (paznen 7).

K nomonnuTenbHBIM MaTepraliaM TakkKe OTHOCUTCS MepeueHb pecypcoB cetu «HTepHeT», peKo-
MEHJIyEMBIX JJISI CAMOCTOSITEIBHON PabOThI Mpu ocBoeHNH Moayis (pazaen 7). CTyIeHThI MOIy4aroT
JIOCTYTI K YKa3aHHBIM MaTepHajiaM Ha MEPBOM 3aHATUH 110 MOyIio.

7. Y4yeOHO-MeTOAHYECKOEe W MaTepHAIbHO-TEXHHYECKOe oOecnevyeHHe THCHMILIU-

HBI(MOYJI51)

1

2.

N

o~

1
2.

7.1. Y4yeOHasi quTeparypa:

OcHoBHasi TUTepaTypa M0 MOAY.JII0

MammnHoe o0yuenue. Hayka 1 HCKyCCTBO IOCTPOEHUS aJlrOPUTMOB, KOTOpBIE U3BJIEKa-
10T 3HaHus U3 AaHHbIX. [letep ®nax. [IMK Ilpecc. 2015.

I'myb6oxoe oOyuenue. [lorpyxenue B Mup HelipoHHbIX cereil Hukonenko Cepreii Urope-
Bu4, Kagypun A. A. | Hukonenko Cepreit Uropesuy, Kanypun A. A.

Oo6yuenue ¢ noakperuieaneM / Carron Puaapn C, bapro Duapro I'., JIMK Ilpecc, 2020.

JlonosHUTeIbHBIE y4eOHbIe MATEPHAJIbI

OCHOBBI HCKYCCTBEHHOT'O UHTEIUIEKTa : yuyeOHoe nocobue / E.B.bopoBckas, H. A. JlaBbinoBa.
4-e uzg.,pnexktpoH. M.: JlabopaTopus 3uanuit, 2020. 130 c.

WcKkycCTBEHHBIN HHTEIUIEKT ¢ pumepamu Ha Python. Jixxomml Ipatuk. Bumbsime. 2019.
[MpukinagHoe MammHHOE 00yueHue ¢ momoinkko Scikit-Learn, Keras u TensorFlow: konnen-
LIUM, UHCTPYMEHTHI U TEXHUKU JJS CO3JaHUs MHTEUICKTYalbHbIX CHCTEM , 2-€ U3JaHHe.
XKepouOpenben. nanextuka-Bunbsame. 2020.

Xenpuk bpunk, /[xo3ed Puuapae, Mapk desepond «Mammnaaoe o0yyenuey, [Iurep 2017.
Kak yuntcs mammna: PeBosmonust B 001acTH HEHPOHHBIX CeTel U TIIyOOKOro ooydeHus. SIH
Jlexyn. Ansninaa PRO. 2021.

I'pokxaem rioy6okoe oOyuenue. uapro Tpack. [Iurep. 2019.

OO6yuenne ¢ momkperuienneMm Ha PyTorch. Coopuuk penentoB. Ocu Jlro. IMK Tlpecc.
2020.

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

7.2. UnTepHeT-pecypchl

[IpuMepHBIi IepeyeHb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX TP OCBOCHUH MOIYJIS

Open Machine Learning Course (https://mlcourse.ai)
Beenenne B MmamuuHOE 00yueHue ot «Bioinformaticlnstitute»

(https://stepik.org/course/4852/promo )

3.

Crnenunanuzarus MammaHoe 00ydeHre U aHaIu3 JaHHBIX OT «MOCKOBCKUN (pr3nKO-

texHuueckuid mHCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)

4,

[Tnardopma s mposenenus copeBaoBanuii mo DataScience( https://www.kaggle.com )

7.3. IIporpammHoe o0ecnievyeHue:

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

— Microsoft Office 2007, 2010, 2016

— Awnrtuupycuoe [10 Kaspersky endpoint security
CnpaBoyHo-nipaBoBas cucteMa “I'apant”


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/

7.4. MaTtepuajnbHO-TeXHHYeCKoOe o0ecrevyeHue
Onucanue MaTepUAJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOMIJISI M3YyYEHUST MOAYJIsI

Hepequb MaTCpUAIbHO-TCXHUYCCKOI'O obecrieueHus MOIIYJ'IH

Ne /i | Bup 3austuit

Bun u HaumeHoBaHue 000pyAOBaHUs

1 |JlekummuoHHbIE
3aHATUA

Aynuropuu ¢ MyJIbTUMEIUUHBIMU CPEACTBAMHU, CPEICTBAMU 3BYKO-
BOCIIPOM3BEJECHUS U UMEIOIUE BEIXOX B ceTh «HTepHeT». [Tomere-
HUS JUTSI TPOBEACHUS ayAUTOPHBIX 3aHATUH, 000py10BaHHBIE yUeOHOM

2 |JIaboparop-
HbIE pabOTHI

KommbroTepHslii Ki1acc ¢ KOMILIEKCOM MPOTPAMMHBIX CPEJICTB, MT03BO-
JISIOMIUX KKIOMY CTYICHTY pa3padarbIBaTh IPOrpaMMHbIE pean3a-
[[UU TIPAKTUYECKUX 3a/1a4 B XOJI€ BBITIOJTHEHUS JIAOOPATOPHBIX padboT

3 |CamocrosTenb-
Has paboTa

bubnuoreka, nmeromas padoune Mecra JUIst CTyJeHTOB. AyIUTOPHUH,
OCHAIIIEHHbIE KOMITBIOTEPAMH C JJOCTYIOM K ceTH «MHTepHeT»

4 |[IpaxkTuka

KomnbproTepHbIil KJIacc ¢ KOMIIEKCOM IPOTPAMMHBIX CPEJICTB, TO3BO-
JSIOMIUX KKIOMY CTYICHTY pa3padaTbiBaTh IPOrpaMMHBIE peain3a-
MU TIPAKTUYECKUX 3a/1a4 B X0/ BBITIOJIHEHUSI JIA0OPATOPHBIX pabOT




PaGouast mporpamMma muciuruiMHbl «CUCTEMbl MCKYCCTBEHHOTO MHTEIUICKTa» COCTABJICHA B CO-
orBeTcTBUU ¢ TpeboBanusmu OI'OC BO nmo nanpasnenuto nmoarotoBku 44.03.05 Ilemaroruue-
ckoe oOpa3oBaHue (C IByMs MPOGUISIMA MOATOTOBKH) Npoduiis "Memooduka 0owKonbHo2o 06-
paszosanus”, "Memoouka HauanbHo2o 0bpazosanus”, yTBEPKICHHOTO NMPUKa30M MHUHHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepamnuu oT «26 » _ HOos0pst 2020 r. No 125 .

[Iporpammy coctaBui: cT. mpenojasarens kadeapsr MCuT / Top6axosa 3.C.

[Iporpamma omoOpena Ha 3acenannu kadeapsl «MHPOpMaIMOHHBIE CHCTEMBI U TEXHOJIOTHIY

ITpoTtokos Ne __10 ot « 21 » wwug 2023 roma

3aB. kadenpoit / npodeccop, aA.1.H. Manbcaros M.X.
(Tmoammck) (®.1.0.)

[Tporpamma ono0pena YueOHO-MeToquueckuM coBeToM llemarormueckoro dakynpre-
Ta/MHCTHTYTA

poTOKOJ Ne 0T« » 20 ronma

[Ipencenarens YueOHO-METOIMYECKOTO cCOBeTa (PaKynbTeTa / /
(moamuch) (®.1.0.)

[Tporpamma paccMoTpeHa Ha 3acelaHud Y 4eOHO-METOAMYECKOTO COBETA YHUBEPCUTETA

ITportokox Ne __ 10 or « 28 » _ wmions 2023 roma

Hpezlcez[aTenb y‘IC6HO'MCTOHI/I‘ICCKOFO

COBETa YHHUBEPCHUTETA | _Xamaryssros I11.B. /
(moamuce) (®.1.0)




CaeleHns 0 mepeyTBepKAeHMH MPOrPaMMbl HA O4YepeIHOl yueOHBbIH roJ U perucrpa-
MU U3MEeHEeHu i

YyueOHbIid
rox

Pemenwne kaden-
pBI

(Ne mportoxkoma, maTa)

BuHecennble M3MeHeHU

[Moamucek 3aB. kaden-
poit




®OHJ OHEHOYHbLIX CPEACTB AJIsA ITPOBEAEHHUA TEKYIIEI'O KOHTPOJIA
YCIEBAEMOCTH U IPOMEXYTOYHOM ATTECTAILIMU OB YYAIOIIINXCS
IO MOAYJIIO « CUCTEMbBI HCKYCCTBEHHOI'O UHTEJIVIEKTA»



OINMCAHUE MOKA3ATEJIEN U KPUTEPUEB OIIEHUBAHMSI
KOMIIETEHIIUM HA PA3JIMUHBIX DTAIIAX X ®OPMUPOBAHMSI,
OINMCAHHME HIKAJI OHEHUBAHUA

®onn oneHouHbBIX cpeacTB (POC) nmpeaycMaTpuBaeT cleayrolee:

— OIHCaHuE KOMIUIEKCA MoKa3aTeJeil — IeCKpUITOPOB OCBOECHUSI KOMIIETEHIIUI B BUJIE pe-
3yJIbTATOB O0YUYEHHSI, KOTOPbIE CTYJACHT MOXKET MPOAEMOHCTPHPOBATH (

— (tabmuua 1). I KOHTPOJIS JOCTHKEHUS KaXI0TO U3 HUX MPETyCMOTPEHbI OLIEHOUHBIE
CpeICTBa B BUJI€ BOIIPOCOB, 3a1aHUM U T.11.;

— 0003HaUYeHUE KPUTEpHeB — IIPABHJI PUHSITHS PELICHHUS 110 OLIEHKE JTOCTUTHYTHIX PE3yibTa-
TOB 00yueHUs U CHOPMHUPOBAHHOCTU KOMITETCHIINH.

Hanpumep, B kauecTBe mikaibl olieHuBaHus npuHumaercs 100-0anbHast cucteMa ¢ BbIJeJIEHHEM

(rpagarueit) OLIEHOK:

PeliTunr OuneHka Ha 3a4eTe
85-100
71-84 3aueTr
60-70
0-59 He3zauyet

TUINOBBIE KOHTPOJILHBIE 3AIAHUSA WV WHBIE MATEPUAJIBI,
HEOBXO/JUMBIE JJI51 OEHKHU 3HAHUI, YMEHMIA U (MJIN) OTBITA
NEATEJBbHOCTH, XAPAKTEPA3YIOIIUE DTAIBI ®OPMUPOBAHUS

KOMITETEHLIUI B MTPOLIECCE OCBOEHHUSI OBPA30BATEJBHOM

ITPOTPAMMEI

BrinyckHUK, OCBOMBIIHMI 00pa3oBaTelbHYI MPOrpaMMy, JIOJDKEH 00JanaTh
npodeccnoHaTbHBIME KOMITETEHITUSIMU 110 TEMATHYECKUM MOJIYIISIM MIPOTPAMMBI:

Kon HanmenoBanue Pe3ynbTarsl 00yuenus
TEMaTUYECKOI0
MOZYJIS
BBenenue B uckyc- 3HaHus:
CTBCHHBIN MHTEIUICKT — TEOPETHYECKUE OCHOBBI aHAIM3A JAHHBIX U MAIIMHHOTO
Y OCHOBHBIE METO/IBI 00yueHus;
MALIUHHOTO O0y4eHHsI — crnenu@uka paboTsl AITOPUTMOB MAIIMHHOTO O0Y4EHMS.
JUTst paboTHI ¢ Ta0- VYMeHHUs:
JINYHBIMH NTaHHBIMU - TIPUMEHEHHE METOJ0B MAIIMHHOIO 00y4YeHUs, HOATOTOBKA

JAHHBIX U UHTEPIIPETALMS PE3YIbTaTOB.

HaBbIku (ONIBIT AeSITEJIbHOCTH):

- HHTepecyeTcs HOBBIMH TPEHJaMH B CBOEH Ipodeccuo-
HaJIbHOM OTPaciM, paCCMaTPUBAET UX C TOUKHU 3PEHUS
IIPUMEHEHUS B CBOEH EATEILHOCTY;

- OLICHMBAET NPUMEHUMOCTh AITOPUTMOB, BO3MOKHBIEPHC-
KU ¥ TIOCTIEACTBUS OIMOOK, HAXOJUT ONTHMAlIbHBIEpEIIe-
HUs 11 pabouux 3aaa4




Cucrembl IITyOOKOro 3HaHuA:

oOyueHus - NPUHLIUIBI 00yYEeHUs ¥ IPUMEHEHUsI HeWPOHHBIX CeTel.

- apXUTEKTYpHI TITyOOKUX HEHPOHHBIX CETel, MPUMEHIEMBIX
B PEILICHUU MPAKTUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUHN U TEKCTOB;

Ymenus:

- HACTpoiiKa HE0OXOJAUMOTO OKPYKEHUS It paboThI ¢
HEHPOHHBIMU CETSIMHU.

- [pHUMEHEHHE U 1000y4eHHnenpeao0ydeHHbIX
HEHPOHHBIX CETeH U3 TOCTYMHBIX OUOIHOTEK

HaBbIkH (ONBIT J€eSITEJILHOCTH):

- BJIaJI€eT HaBBIKOM MPOBEACHHUS IOJHOTO KA
BBIYHUCIIUTENIBHOTO 3KCIIEPUMEHTA, OTPAXKEHUS X0/1a BbI-
TIOJIHEHUS IPOEKTA U MOJTY4YCHUS PE3YJIbTaTOB B OTYETAX
U JOKYMEHTAlUH;

- BIIaJICeT HaBBIKOM HCIOJIb30BAHUS CYIIECTBYIOIIUX MPO-
IpPaMMHBIX OMOIHOTEK U MOJIeNel, CO3/1aHus TIPOTPaMM-
HBIX peanu3aluil TTy0OKUX HEUPOHHBIX CeTei

OOyuenue ¢ 3HanuA:

MOAKPETUICHHEM - TEOPETUYECKHE OCHOBBI M AJITOPUTMBI OOYUEHHS C MO/I-
KpeIUJICHUEM;

- TpUMEHEHHUE OOYUYCHHMSI C TOJKPCIICHHEM IS TPAKTUIC-
CKHUX 3a7au.

Ymenus:

- BBIOOp MW peanu3aliys alrOpUTMOB 00yUEHUs C TOJKPE-
JIEHUEM C Y4ETOM clieln(DUKH 3a1a4u

- aJanTanus ¥ HacTpOHKa alropuTMOB OOyUYEHHS C TMOA-
KpEIUIEHUEM I0J] OIPEEIIEHHYIO Cpeny.

HaBbIkHu (ONBIT AeSITEJILHOCTH):

- UWHTEpecyeTcs HOBBIMHU TpEHAaMH B CBOEH mpodeccuo-
HaJIbHOM OTpaciy, paCCMaTPUBAET UX C TOUKHU 3PEHUS
MIPUMEHEHUS B CBOCH JI€ITELHOCTH;

- BJIAJEET HAaBBIKOM HMCIOJIb30BaHUs CYIIECTBYIOIIMX MPO-
TPaMMHBIX OMOJIMOTEK U MOJCIICH, CO3/JTaHuUsI TTPOTpaMM-
HBIX peanu3aliii Ha OCHOBE aJrOPUTMOB OOyUEHUS C
MTOAKPETUICHHEM

CpencTBa A7 OLIEHKH pa3iIMYHBIX YPOBHEH (HOPMUPOBAHHS KOMIIETEHIIUN 10 KaTETOPUSIM
«3HATh», KYMETh», «BIAJIETh» 00ECTCUNBAIOT PEATU3AINI0 OCHOBHBIX IMPHUHITUIIOB KOHTPOJIS,
TaKUX KaK OOBEKTUBHOCTh M HE3aBUCUMOCTH, MPAKTUKO-OPUEHTHPOBAHHOCTH, MEXKIUCIUTLIH-
HapHOCTb.

C y4eToMm 5TOro KOHTPOJIbHBIE BOMPOCHI (3a/1aHus, 3a1a4n), Bxoasmue B ®OC, mis pas-
JINYHBIX KaTETOPUU U YPOBHENW OCBOCHHSI KOMIIETEHIIMI MOTYT UMETh CIEAYIOIIUNA BUL.

3HATH
IIpumepsr:
Tumsl 33729 MAIIMHHOTO O0YUYEHUS U KJIACChl allTOPUTMOB, K HUM MPUMEHSEMBIE.
2. OCHOBHBIE HaIIPaBJICHUS PA3BUTH HCCIICIOBAHUN B 00JIACTH CHCTEM HCKYCCTBEHHOTO
HHTEJIICKTA.
3. Teopernyeckrue OCHOBBI AJITOPUTMOB MAIITHHHOTO O0yUYEHUSI.

=



YMETD Ilpumepni:
[ToaroToBUTH NaHHBIE K UCIIOIB30BAHUIO AITOPUTMA MAITMHHOTO O0Y4EHUSI.
OneHnBaTh KAYECTBO PELIEHUH CUCTEM MAIIMHHOTO OOyUEeHMSL.
3. AmanTHpoBaTh aNTOPUTMbI MAIIMHHOTO OOYYEHUS K PEIICHUIO TPAKTUYECKUX 3a1a4.

BJAJAETD Ilpumepsi:

1 Merononorus pa3paboTKu pEeUICHUH MAIIUHHOTO O0Y4EHUSI.
[TprMeprl MPaKTUYECKOr0 MPUMEHEHHSI ADXUTEKTYP UCKYCCTBEHHOI'O MHTEIIIIEKTA.
3. Metoapl OHJIaliH TECTUPOBAHUS PELICHUH MATHHHOTO 00YyUeHHUSI.

N =

N

METOIAYECKHUE MATEPUAJIBL, ONPEAEJAIOIIHUE ITPOOELYPbI
OIEHUBAHUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHUS KOMIIETEHITAM

[Tpumepsl (MakeTbl) METOAMYECKUX MATEpPUANIOB, OINPEACIAIOLIMX POLEAYPbl OLIEHUBAHUS
3HaHUM, yMEHU U (UJIK) OIbITA AEATEIbHOCTH

HaumeHnoBanue Kparkas xapakTepucTHKA OLEHOY- IIpeacrasiienue
OLICHOYHOI0 HOI'0 CpelaCcTBa OLICHOYHOI0 CPeICTBA
cpeacTrsa B doHge
Texkymui KOHTPOJIb CpencTBo poBEPKH OCBOEHUS Komruiektst OuiieToB
yCIIEBAEMOCTH YPOBHEH «3HATh», KYMETh) KOMIIE- (3aianmii)

KommuiekT 0ui1eToB (IpuMMepHbIii)
buner 1.
11 BaiiecoBckuii kiaccugukarop. Onenka npusnakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
1.2 Knactepusarus. KMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6iu. Soft and Hard Voting. Bagging. Cay4aiinsiii jiec.
2.2 Metpuueckuii knaccudukaropsl. KNN. WKNN.

buner 3.

3.1 Jluneiinas perpeccus. LASSO, LARS. CART.

3.2 lepeBss pemenuii. UahopmanmoHHbIi BRIUTPHIIL. OmmnOKa Ki1acCH(pHUKAINN, SHTPO-
nus, kpurepuil Jkuau. [IpyHuHr.

buner 4.

4.1 TnoGameubiii mouck. Chydaiineiii mouck. Gridsearch. Crydaiinoe 0my»xa-
Hue.baliecoBckast OmTUMM3AIIHUS.

4.2 Jluneiinas perpeccusi. [lommHoMuanbpHas perpeccusi. ' peOHeBast perpeccus.

burer 5.
5.1 AdaBoost. I'pagneHTHBINH OYCTHHT PENIAIONINX JI€PEBHEB.
5.2 Knacrepuzanus. AgglomerativeClustering. Merpuku kinactepu3anum.

burner 6.

6.1. Onenka knaccudukanun. dddexkruaocts 1o [lapero. Precision-Recall u ROC kpussie.

AUC.

6.2 Hetiponnsie cern. IlepuentpornPo3zenOmarra. OOpaTHOE pacmpocTpaHEHHE TPaIUCHTA.
Oyukiuu aktuBanuu. Softmax.

buner 7.



7.1 Jloxanpubiii momck. HillClimb u ero pasmoBumnoctn. Omkur. ['eHeTHyeckuii
AJITOPUTM.
7.2 MeTton onopHBIX BEKTOPOB. Sapa.

Ilepeyennb J1adopaTOpHBIX padoT (MPUMEPHbIA)

O01mue pekoMeHAaIUN K J1A00PATOPHBIM padoTaM: /1Ji Pa3HbIX YPOBHEH MOATOTOBKU
CTYACHTOB MOXHO MCITIOJIB30BAaTh PA3HYIO FJIy6I/IHy pcain3anuu peuICHHUA. TaK, AJI1 CTYACHTOB HEC-
TEXHUUYECKUX CIIEMATbHOCTEN 3ajaHie MOXKET 3aKJII0UaThCSl B IPUMEHEHUHU TOTOBBIX METO/I0B U3
OMOIMOTEK WM 3aMIOJIHEHUEM IPOITYCKOB B IPOTpaMMax, rie O0Jiblias 4acTh MOArOTOBJIEHA ITpe-
nojiaBatesieM. J[is cTy/IeHTOB TeXHUYECKUX CHelMaIbHOCTeH 3a1anue OyIeT 3aKI04aThCs B peau-
3aIiH aITOPUTMOB 0€3 HCITOJIb30BAHMS TOTOBBIX PEIICHHIA.

JIP1.1 Meronas! pabotsl ¢ Tabnuuamu B Python. Arperanus u Busyanusanus gaHHbeix. [Ipo-
BE€/ICHUE MEPBUYHOIO aHAJIN3A JAHHBIX.

Llenu: u3yueHne MeToI0B pabOTHI ¢ TaHHBIMU B PythOn u npoBeieHre epBUYHOTO aHAIIN3a
JTAHHBIX.

3ajanue: 3arpy3ute qaraceT B pandaspatadpeiiM. BriBenuTe OCHOBHBIE ITapaMeTphI JaTace-
Ta. OIpenenuTe, CKOJIBKO B JaTaCETE CIIy4aeB OTCYTCTBHs IPU3HAKOB. OIpenenuTe, CKOJIbKO Mpu-
3HAKOB SIBJISIIOTCSl KaTeropuallbHbIMM. Busyanusupyiite pacnpenesieHue NpU3HAKOB IO KJlaccaM.
Busyanusupyiite 3aBUCUMOCTb MEXAY PU3HAKAMH.

JIP1.2 Ucnonb3oBanue u cpapHenue anroputmoB kiaccudukanun: KNN, pemaromme nepe-
BbsI M X aHCAMOJIH, JTOTUCTUYECKAsi PEerpeCCHsl.

Llenu: npuMeHEHUE U OLIEHKA AJITOPUTMOB KJIACCU(PHUKALHUH.

3ajanue:

Paznenute naracer Ha oOyyaromuii ¥ BaJIMAALMOHHBIN ¢ COXpaHEHUEM IPONOPLUI KI1acCOB.
Knaccudummpyiite Touku u3 naracera ¢ nmomoinsko aaroputMoB KNN, jgoructudeckoi perpeccum,
CART, cnyuaiinoro neca, CatBoost. [lonbepute nyuiime nmapameTpbl aIrOPUTMOB CIIOMOIIBIO Ba-
auaanroHHoN BeIOOpkH. CpaBHUTE BpeMsl pabOThl aIrOPUTMOB M 3aBUCUMOCTh OT Npeao0padoTku
JTAaHHBIX.

JIP1.3 Wcnonb30BaHNe U OLIEHKA alrOPUTMOB perpeccud. [log0op onTUManbHBIX MapameT-
POB perpeccuy.

Llenu: u3ydyeHue anropuTMOB PETrPECCHH.

3amanue:

[TpumMeHnuTe METO/ TMHEHHON perpeccuu A pelleHus 3a1a4uu Ha naTtacere. /lo6aBbTe B Aa-
TaceT NOJMHOMHUAIIbHBIE TPU3HaKH. J[00aBsiiTe MpU3HAKK ITOKA HE YBUUTE NlepeoOyyeHrne Ha Ba-
nunanroHHomaatacete. Ilpumennre rpebHeByto perpeccuio 1 LASSO, utoObl n30aBUTHCS OT Iepe-
00y4eHwusl.

JIP1.4 OntuMuzanuonHsie 3a1a4n U ux pemienus. [logbop rumepnapamMeTpoB ajJropurMa c
TIOMOIIBIO METO/IOB ONITUMH3ALIUH

Llenu: n3yueHue aJropuTMOB PEIICHHS ONTUMH3AIIMOHHBIX 3a/1a4.

3amanue:

1 OnTuMH3HpyHTE TMHY MapIIpyTa B 3aJjaue KOMHBOsDKEpa ¢ oMoIbio anroputmos hill-

climb, omxura u remeTHyeckoro anropuTMa. BeiBeiuTe MOMYYMBIIMACS MYTh U €0 JUTUHY.

2. OnTuMU3HpyHTe TUNeprapaMeTphl alrOpUTMa MAIIMHHOTO o0y4yeHus (Ha BBIOOp) C OMO-

IIBIO CITy4alfHOTO TTOKCKa, MMOKCKa 10 pemerke, anropurMa hillclimb, renernueckoro anropurma.

JIP2.1 Knaccuduxanms uzo0paxkeHuit U TpanchepHoe oOydeHue.
[enu: nzydeHne METOI0B TIIyOOKOTO OOyUeHHUsI 7151 pabOThI ¢ N300paKECHUSIMH.
3amanue:



3arpy3uTe naraceT M CO3/JalTe UTEpaTtop I MOJEIH TIIYOOKOTO oOydeHus. 3arpy3ure
npenooydennyro Ha ImageNetcseprounyro ceth (AlexNet, VGG unu ResNet) u no6asste k back-
bonenonHoCBsA3HBIN Ci10# 11t 00yueHuss. OOydnTe HEHPOHHYIO CETh Ha, BH3yalM3HpPOBaB rpaduk
¢yHkunMu noreph Ha oOywaromiell M BaIMJAMOHHON BbIOOpKe. Peanmnsyiite MOIynb NMpUMEHEHHUs
HEIPOHHOM CeTH K JaHHBIM, IPOBEPHTE KAUYECTBO OOYUEHUS HA TECTOBOM BHIOOPKE.

JIP2.2 PaGora ¢ TekcTaMu U X BEKTOPHBIMU TpecTaBIeHUusIMU. [e-
JIM: U3y4EHHUE MOJIENIE BEKTOPHOTO IIPE/ICTaBICHUs TEKCTOB. 3a/1a-
HUE:
CkauaiiTe npenodydeHHble BeKTOpa AJis cioBaps. C moMoIbio 11000ro Kiaccudukaropa Ma-
mmmHHOTro 00yueHus (KNN, SVM, CatBoost) knaccuduimpyiite TEKCThI U3 AaTaceTa Mo CyMMe BEK-
TopoB cioB. Knaccupunupyiite TekcTsl ¢ momorisio LSTM certn.

JIP3. 1 TIlpumenenne Q-Networks s perreHust poCThIX OKPYKEHHUI.

[enu: n3ydyeHue npuMeHeHs1 00y4eHHUs ¢ MOAKPEIUICHUEM IS PEIICHHH 3a/1a4 KOHTPOJISL.
3ananue:

OOyuunTe MPOCTYIO MOJHOCBA3HYI0Q-ceTh /s pemeHus okpyxenus LunarLander.

[Iponerypsl OleHMBAaHUS 3HAHWUN, YMEHUH, (OPMBI M OpPraHU3AIMs TEKYIIETO KOHTPOJIS
yCIIEBaEMOCTH U IIPOMEKYTOUHON aTTeCTalMy 00y4YaroIuXCs

Texkylmuil KOHTPOJIb YCIIEBAEMOCTH U IPOMEXKYTOUHAs aTTECTallMsI CTYAEHTOB BEJETCS B CO-
orBeTcTBUU C [losI0’keHMEM O TEKyIleM KOHTPOJIE YCIEBAEMOCTH MU NMPOMEKYTOYHON aTTECTallH
o0pa3oBaTeNbHOIN OpraHu3anuu

Texymmii KOHTPOJIb yCIIEBAEMOCTH

Monynb nenutcst Ha nBa O6moka. Kaxnuprid OJIOK BKIIFOYaeT B ceOsi M3ydyeHHE 3aKOHYEHHOTO
paszzneina, yactu Mozyss.

Texymwii KOHTPOJIb M0 MOJYIIO OCYIIECTBISIETCS 10 KaJICHIAPHOMY y4eOHOMY Tpaduky.
Cpoku KoHTposbHBIX Meponpusthii (KM) u cpoku nojaBezeHus UTOroB 1o Moiyito oToOpaxaroT-
csl B paboumnx y4eOHbIX I1aHax Ha ceMecTp. CTYAEHT 10JKEH BBIIOJIHUTH BCE KOHTPOJIbHBIE MEPO-
IPUSTHS, IPEAYCMOTpEHHBIE MOylIeEM K yKa3aHHOMY CPOKY, ITOCJIE YETO IPENoAaBaTeib MpocTaB-
nsieT OaibHbIE OLICHKH, HAOpaHHbBIE CTYACHTOM M0 pe3yjibTaTaM TEKYIIEro KOHTPOJsS yCIeBaeMo-
¢ty 1o Moayito.

KoHTponbHOE MeponpuaTHe CUHUTAETCSl BBINOJHEHHBIM, €CJIM 3a HEro CTYAEHT IMOJIy4HJI
OLIEHKY B Oaijiax He HWK€ MUHUMAJIbHOW OLIEHKH, YCTAHOBJIEHHOW MPOrpaMMOil MoayJis Mo JaH-
HOMY MEpONPUATHIO.

CryneHThl, HE CIaBIIME KOHTPOJIbHOE MEPONPUATHE B YCTAHOBIIEHHBIM CPOK, IPOJOKAIOT
paboTaTh HaJl HUM B COOTBETCTBHE C TOPSAIKOM, IPUHATHIM 00pa30BaTeNIbHOM OpraHu3anuei.

IIpomexxyTouHast aTTecTanus

DopMOI IPOMEKYTOUHON aTTECTALMK 110 MOYIIIO SIBIISIETCS 3a4€T.

OuenuBanue Monyns Benercss B COOTBETCTBHM ¢ [1osio)keHnEM 0 TeKylleM KOHTpOJIE ycIie-
Ba€MOCTH U IPOMEKYTOUHOM aTTecTallM CTyIE€HTOB 00pa30BaTeIbHON OpraHU3aliH.

Hanpumep, MeToAMKA OLIEHKHU 110 PEHTHHTY

CTyneHT, BBIIOJHUBIINKA BCE MPEAYCMOTPEHHBIE YU€OHBIM IJIAHOM 33JaHUS U CIIaBLINIl Bce
KOHTPOJIBHBIE MEPOIPUSTHS, ITOJIy4aeT UTOTOBYIO OLIEHKY 110 MOJyiIt0 3a CEMECTP B COOTBETCTBUHU
CO CJIeAYIOIIEN IKAJIOU:

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

Peiitunr crynenta mo Moyito 3a ceMecTp omnpeensercs Kak cyMMa 0ajuioB, TOMyYEeHHBIX UM 32
Bce 010ku Moyiist, u 6ajioB 3a MPOMEXKYTOYHYIO aTTeCcTaluio. MakcuMalbHOE KOJTMYECTBO Oai-
70B 32 Moaynb B ceMecTpe ycTaHaBiuBaercs paBHbiM 100



