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1. Ilean ocBoOeHUsI TUCUUILIUHBI

He.]'lblO HU3Y4YCHUA JHUCHUITIINHBI

— O3HaxKOMuThb C

«Cucrembl HCKYCCTBCHHOI'O HHTCIUICKTA» ABJIACTCA
(bOpMI/IpOBaHI/Ie KOMIICTCHIIUU B obOnactu MNPUMCHCHUA HHTCIUICKTYAJIbHBIX I/IH(i)OpMaLII/IOHHBIX
CUCTEM JIs1 PCHICHHA HpO(beCCI/IOHaJ'IBHBIX 3ajJa4.

33)13‘[1/[ AUCHMUIIIMHDBI:

HUHTCJIUICKTY U C(])epaMI/I IMPHUIIOKCHUA SKCIICPTHBIX CUCTCM;

— IIO3HAKOMUTH C KOHICIIIUAMU,

HCKYCCTBCHHOI'O MHTCJIJICKTA,

— H3JI0OKHNTh TCXHHMYCCKHMEC IIOCTAHOBKM OCHOBHBIX

MCKYCCTBEHHOTO HHTEIICKTA,
— TI03HAKOMHUTH C OCOOCHHOCTSIMH IPAKTUYECKOTO HCIIOIB30BAHUS HMHTEIUICKTYAIbHBIX
MH(POPMALMOHHBIX CHCTEM B 00J1aCTH HH(POPMALIMOHHOM 0€301MacHOCTH.

COCTaBJAAIOIIUMHU  OCHOBY

3a1ad4,

2. Mecto qucuuniaunbl B cTpykrype OIIOII 6akanaBpuara

Hucuunnmna

«CucreMsbl

HCKYCCTBECHHOI'O

HUHTCIJICKTAa»

COBPCMCHHBIMU o0nacTIMH HCCIICA0OBaHHA II0 HMCKYCCTBCHHOMY

COBpPCMCHHBIX CHCTCM

pemacMbIX CUCTEMaMU

BXOOUT B Moaynib

WH(pOPMAIMOHHBIX TEXHOJIOTHA, B 00s13aTeNbHYI0 YyacTh bioka 1, pasnen 51.0.04.02

3. Pe3yabTartbl

HHTEC/IJICKTA»

OCBOCHHMA JHUCHUIIIMHBI

(MoayJin)

«CHucreMbl

HCKYCCTBCHHOI'0

[Tpouecc uM3yyeHUs MUCHUIUIMHBI HAmpaBlieH Ha (OPMUPOBAHHME DIIEMEHTOB CIEIYIOIINX
kommeteHiuil B coorBeTcTBuu ¢ GI'OC BO 1o janHOMy HarpaBiIeHUIO:

HCKYCCTBEHHOT'O
UHTEIIJIEKTa B
MOCIEAYOLIEH
poheCcCHOHATBLHOM
JeSATEIbHOCTH B
KayeCcTBE HAy4HbIX
COTPYAHUKOB,
IIpernoiaBarenen
00pa3oBaTeNbHBIX
OpraHu3alil BHICIIETO
o0Opa3oBaHus,
VH)KEHEPOB,
TEXHOJIOTOB.

Kox HaumenoBanue Kon, HauMeHOBaHMe HHANKATOPA T0CTHKEHUST
npogeccuona| MNpodeccHoHaaLHOI npodeccHOHAIBbHOI KOMIIeTEHINH
ILEO KOMIIETEeHIHH
KOMIIETEeH N U
Coocoben K-9.1. TTonumaeT npuHIUILl 3HATH: MeTob!
UCIIOIR30BATh 3HAHUC | focTpOCHHS U OCHOBHBIC paspaboTku
IIK-9 OCHOBHBIX METOJIOB METOIBI CHCTEM OpHTHHATBHBIX

HCKYCCTBCHHOI'O MHTCJUICKTA U

AJITOPUTMOB 1

MIPOTPAMMHBIX

MPUMEHSIET UX JUJISl PEIICHHUS 5
. [peieHuit ¢

3aza4 npodeccuoHaIbHON

M CIIOJIb30BAHUECM
NeSATSIIEHOCTH,

COBpEMEHHBIX

TEXHOJIOTHUI
I1K-9.2. Hccnenyer |Ymersn: CTaBHTh
HaHpaBHeHI/Iﬂ HpI/IMCHeHI/ISI 3agauu U a):[aHTI/IPOBaTI)
CHCTEM UCKycCTBEHHOro MCETOARL H anOPHTMH
HHTEIUIEKTA TUISL MAIIMHHOI'O OOYUCHU A
Pa3IUYHBIX PeIMETHBIX
oOJacreii;
IIK-9.3.  Bribupaer Bianers:

KOMILIEKCBI METOJOB 1
MHCTPYMEHTAJIbHBIX CPEJICTB
HCKYCCTBEHHOI'O MHTEJIEKTA
JUISL PEILICHUS
npoecCUOHATIBHBIX 33Ja4 B
3aBHCUMOCTHOT OCOOEHHOCTEMN
peIMeTHOM o0acTu.

IMOCTAaHOBKOM 3aa4 110
aanTanuy Uin
COBEPIIICHCTBOBAHUIO
METOJI0B U AJITOPUTMOB
TSI peIIeHUs
KOMILIEKCa 3aa4
MpeaMETHON 00JIacTh




4. CTpykTypa M cojaepkaHue AUCHUILUIMHBI (Moayasi)) «CHcTeMbl HCKYCCTBEHHOIO
HHTE/JIEKTA
4.1. CTpykTypa JucHUnJInHbI (MoayJs) «CucTeMbl HCKYCCTBEHHOT0 HHTELJIEKTA»

OO61mas TpyJ0eMKOCTh AUCHUIIIMHBI COCTABISET 2 3a4ETHBIX €UHUIL, 72 Jaca.

Ne Buabl yueOHoii padoThl, BKJIIOYas DopMBbI TEKYLIET0
n/n CaMOCTOSITEJILHYIO Pa0OTY CTYIE€HTOB | KOHTPOJIS yCIIeBaeMOCTH
TPYA0€eMKOCTH (B 4acax) (no nedenam cemecmpa)
K C ®opma NPOMeKYTOYHOH
OHTAKTHAas aMocTosiTeTbHA aTTecTaluH (no
pa6ora s1 padora cemecmpan)
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Beenenue B
I/ICKYCCTBCHHHﬁ
WHTEJUJIEKT U OCHOBHEIE 6 108 16 8
MCTOAbI MAIIMHHOI'O
o0y4eHust 1yt paboThI ¢
d
4
CucreMsl T1y00KOTO 6 4 | 6 8
00y4eHus
OO0yuenue ¢ 4 a4 6
MMOAKPCINICHUEM
Bcero 18 | 16 | 16 22
Kypcosas paboma
(npoexm)
Iloozomosxka k sx3ameny
OO6mIast TpyI0eMKOCTh, B ITpomexyTounas
Jacax dopma
72 | 18 | 16 | 16 22 3 "
ager
3auer ¢ OLEeHKOH
OK3aMeH




4.2. Cogepxanne TMCUUNIMHBI (MoayJsi) «CucTEeMBbI HCKYCCTBEHHOT0 HHTE/LIEKTA»

Nen/m | HamMmeHoBaHMe MOJTYJIsI, COJIepKaHUE Yackr

1 «BBenenne B MCKYCCTBEHHBIH MHTEJUICKT ¥ OCHOBHBIC METOBI MAITUHHOTO
00y4eHUs 111 paObOTHI ¢ TAOJUYHBIMH JAHHBIMHY)

Jlexmuu 10
1.1-1.5 | [OnmuoHaIbHO: MaTeMaTUYECKUHA MKOe3 o 3JIEMEHTAM 10

MaTeMaTHYeCKOW CTATUCTUKH, JTUHEHHOW anreOphl U MaTEeMaTHYECKOTO

aHajm3a. |

OcHOBHBIE 3a1a9u CUCTEM HCKYCCTBEHHOTO WHTEJUICKTA.

Knaccudukanus, xmacrepuzanusi, perpeccus. THUNBI MalIdHHOTO
o0ydeHus: ¢ yuyuTelneM, 0e3 YUHUTeNs, C YaCTHYHBIM IPHUBJICUECHUEM
YUHTElIsl, 00yUeHHUE C OAKPETICHUEM.

Knaccudukanust mHa npumepe anroputma k-ommkanmux coceneit (kNN)
[OnmmonansHO:BRICTPBIA  TOMCK  OmKalmmx coceneit.]. MeTpuku
OlleHKHM Kiaccu(ukanuu: moiHOTa, To4HOcTh, Fl, ROC, AUC.
Banmupmanmnonnas u TtectoBas BbiOOpka. Kpocc-Bammmarusi. PaGora ¢
KaTeropHabHbIMH MPU3HAKAMH.

Perpeccus. Merpukun ouenku perpeccun: MSE, MAE, R2 -
kodduLMeHT nerepMuHanuu. JIuHelHas perpeccus, MOJIMHOMHUAIbHAs
perpeccusi. llepeoOyueHne wu perynspusanus, rpeOHeBas perpeccus,
LASSO, ElasticNet.

Jluneitaple Momenu s knaccudukanuu. [leprenTpoH, JorucTHYECKas
perpeccusi, MOJHOCBSI3HbIE  HEHPOHHBIE  CETH, CTOXAaCTUYECKUU
TPAJVCHTHBIM CIIyCK M OOpaTHOE pachpoCTpaHEHHE TpaTUCHTA.
Perynsapuzanus muHEHHBIX MOIeNIeH KilacCUu(PUKAIUIHN.

Knactepuzamus, k-means, k-means++, DBSCAN, arnmomepaTuBHas
KJacTepusanus. MeTpuky OIeHKHU KacTepu3alluu.

AJNTOPUTMBI, OCHOBaHHbIE Ha NPUMEHEHHHM PEIIAIONIUX JCPEBHEB.
Kpurepun pasznenenus yszna: mHOOPMAIMOHHBIA BBIMTPHIII, KPUTEPUN
Jlkuan.  AHcaMOnM — pemaromMX  JepeBbEB:  CIy4allHBIA  Jiec,
I'paJIMCHTHBINA OYCTHHT.

Metoa onopHbIXx BekTOpoB. Ilpsimas u oOpatHas 3amava. OnpeneneHue
OMOPHBIX BEKTOPOB. A NEpHBINA TPIOK.

HauBnblii ~ OaliecoBckmii  kiaccudukarop.  MeToabl  OLIEHKH
pacnpezenenus npusHakoB. EM-anroputm Ha npuMepe cMecu rayccua.

MeTtoapl O6€3rpalMeHTHON ONMTHMM3AINK: ClIy4dailHblid mouck, hillclimb,
OTKUT, TCHETUYECKUN aJITOPUTM.

JlabopaTopHbie padoThl 6

JIP1.1 | Metoas! pabotsl ¢ Tabuuuamu B Python. Arperanuus u Busyanuszanus 2
naHHbIX. [IpoBeieHre IepBUYHOIO aHAIU3a JAHHBIX.

JIP1.2 | cronb3oBaHME U CpaBHEHHE anropuTMoB Kinaccuduxarmu: kNN, 2
pelaoIre AepeBbes U X aHCaMOJIU, JIOTUCTUYECKasl perpeccusl.

JIP1.3 | Ucnonb3oBaHre U OLIEHKa  alNroputMoB  perpeccun.  [lonbop 1
ONTHUMAJIbHBIX
1apaMeTpPOB PErpecCum

JIP1.4 | OntuMmu3anMoHHbIE 3a1auyd W ux pemieHus. [logbop rumepmapameTpoB 1
QIrOpUTMa C IOMOUIBI0 METOAOB ONTHMH3ALINH.
IIpakTuKa 8

IIP1.1 | [IporpaMMHO-QJITOPUTMHYECKOE OCBOECHUE MaTepHaIa 8




CamocTrosiTesibHast padoTa 8
CP1.1 | I[IpopaboTka yueOHOrO MaTepuaa JeKIun 2
CP1.2 | I[loaroroBka K 1a00paTOpHBIM paboTam 4
CP1.3 | [loaroroBka K pyOe:KHOMY KOHTPOJIIO 1
CP1.4 | Jlpyrue BUABI CAMOCTOSITEIBHON PabOThI 1
2 Jlexknun 4
2.1- Heiiponnsie cetn. @yHKIUM OIINOKN HEHPOHHBIX ceTel U 00ydeHue ¢ 4
2.3 MOMOIIIbI0 O0paTHOTO pacmnpocTpaHeHust rpaaueHTa. llonsTue 63T4a M
ATIIOXHU.
Pabota ¢ n3o0pakeHUSIMU C TIOMOIIBI0 HEHPOHHBIX ceTel. CBEPTOUYHBIC
HelipoHHble cetu. Omepanuu cBepToK, max-pooling. [lonmynsphbie
ApXUTEKTYPhI CBEPTOUHBIX HEHpOHHBIX ceTeil: AlexNet, VGG, Inception
(GoogleNet), ResNet. Tpancheproe oOyueHwue.
O6paboTtka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C TIOMOIIBIO
HEHpPOHHBIX ceTeil. BekTopHbIe mpeacTaBieHust i Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsie Heiiponnsie ceti, LSTM, GRU.
Tpancdopmepst, BERT, GPT.
JlabopaTopHblie paboThl 6
JIP2.1 | Knaccuduxkarus n3zo0paxkeHuid U TpanchepHoe o0yUueHue. 3
JIP2.2 | PaboTa c TeKCTaMH M X BEKTOPHBIMU MPEACTABICHUSIMHU TEKCTOB. 3
IIpakTuka 4
P IIporpaMMHO-aJITOPUTMHUYECKOE OCBOECHUE MaTepHaia 4
2.1
CamocTosiTe1bHAs1 padoTa 8
CP2.1 | IIpopaboTka yaeOHOT0 MaTepuaa JCKIHA 2
CP2.2 | [ToaroroBka K 1a00paTOpHBIM paboTaM 4
CP2.3 | [loarotoBka K pyoeKHOMY KOHTPOJIIO 1
CP2.4 | [Ipyrue BUJIbI CAMOCTOSITEIBHON pabOThHI 1
«O0y4eHue C MoAKpErICHUEM»
3 Jlexnun 4
3.1- [lonsiTuA arenTa, cpeibl, COCTOSIHUSA, ACUCTBUN U Harpabl. DyHKIMS
3.2 neHHoctu cocrosiHus (Valuefunction) m QyHKIus kadecTBa JeHCTBUS
(Qfuntion).
OnTumu3zanusi CTpaTerud C TMOMOIIBI0 MaKCHUMH3alUUH  (QYHKIHA 4
IIEHHOCTH M KadecTBa. Q-o0y4eHue.
I'myGokoe o0yuenue ¢ noakperuienrneM. Deep Q-Networks, Actor-critic.
Jlnst yposust skcnieptHbIii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie padoThI 4
JIP3.1 | Ilpumenenue Q-Networks 11s perieHust NPOCThIX OKPYKEHHIH. 4
IIpakTuka 4
1P [IporpaMMHO-aNTrOpUTMUYECKOE OCBOCHUE MaTepHaIa 4
3.1
CamocrosiTenpHas padbora 6
CP3.1 | [IpopaboTka yueOHOr0 MaTepHaa JEeKIHi 2
CP3.2 | [ToaroroBka K 1abOpaTOpHBIM paboTaM 1
CP3.3 | [loarotoBka K py0e:KHOMY KOHTPOJIIO 2
CP3.4 | [Ipyrue BUJIbI CAaMOCTOSITEILHON pabOThI 1

5. O6pa3oBare/ibHbIe TEXHOJIOTHHU




B mpouecce npenopaBanus Mopayis HMCHOJIB3YIOTCS CIELYIOIIAE METOIbI, CPEACTBA U
0OHOBIIsIEeMOE MPH HEOOXOAMMOCTH POTpaMMHOE o0ecTieueHre HHPOPMALIMOHHBIX TEXHOIOTHHA:
— e-mail mpenoaBaterns;
— DJIEKTPOHHBbIE y4YE€OHO-METOIMYECKHE MaTepuaibl il OOECHEeYeHUsT CaMOCTOSITEIbHOU
paloThI CTYIEHTOB;
— CIIMCOK caiiToB B cetn «VHTepHET» IS MOMCKAa HAayYHO-TEXHUYECKOW HH(POPMALUHU IO
pazzesaM JUCLUIIINHBL
—  MaKeThl MPUKIAHBIX IPOTPaMM, Hapumep, pytorch.

6. YueOHO-MeTOAMUYECKOe oO0ecmeyeHHe CaMOCTOSITeIbHON  padoTbl  CTYJAEHTOB.
OneHoyHble CpeAcTBa UISl TEKYIIero KOHTPOJSA YCHeBAeMOCTH, MPOMEKYTOYHOI
aTTecTAllH 10 HTOraM OCBOEHHUS AU CHUIINHBI.

Jiis obecriedeHnst CaMOCTOSITeNILHOM paboThl CTYACHTOB 110 Moy to ¢(hOpMHUPOBAH METOTUICCKHIA
KOMIUIEKC, BKJIIOYAIOIUI

B ce0s1 creayromue y4e0HO-MEeTOINIEeCKUE MaTEPUaIIb:

1. I[Tporpamma Kypca.

2. Y4eOHUKHU U y4eOHbIe TOCOOHS.

3. Crucok azipecoB caiiToB B MH(GOPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn «HTepHeT» (nanee
— ceTb «HTEpHETY), cozepKalluX aKTyalbHYy0 HH(pOopMaIUIo 1o 61okamM Moyss.
bubnuorpadudeckne cchlIKM Ha yueOHbIE U31aHUS, BXOJSIINE B METOAMUYECKUI KOMILIEKC,
NIPUBEICHBI B IEpEYHE OCHOBHOW U JIOTIOJTHUTEIBHOM yueOHOH IuTepaTypsl, HEOOXOAUMOM 1St
ocBoeHust Monys (paszaen 7).

K nononHuTensHBIM MaTepraliaM TakKe OTHOCUTCS IIEpeUEHb pecypcoB ceTu «MHTepHETY,
PEKOMEHIyEMBIX JUIsl CAMOCTOSTENIbHOM paboThl pu ocBoeHuU Moays (paszaen 7). CTyaeHTb
MOJIY4aroT JOCTYI K yKa3aHHbIM MaTepuajiaM Ha IIEPBOM 3aHIATHUH 10 Moaymto.

7. YdeOHO-MeTOAMYECKOE ) | MATEPHATbHO-TEXHUYECKOE ol0ecneueHmne
AMCUUIIMHBI(MOLYJIs1)

7.1. YuyeOHas qureparypa:

OcHoBHasl TUTEpPaTypa Mo MOAYJII0

1. MamunHoe 00yuenue. Hayka u MCKycCTBO OCTPOCHHSI alITOPUTMOB, KOTOPBIE
u3BJeKaroT 3HaHus u3 na"HeX. [letep dnax. JIMK Ilpecc. 2015.

2. T'myGokoe oOyuenwue. [lorpyxenue B Mup HelpoHHBIX ceTeii Hukonenko Cepreit
Hropesuu, Kagypun A. A. | Hukonenko Cepreit Uropesuy, Kagypun A. A.

3. O6yuenue ¢ monkperuienneM / Carron Puuapn C, bapro Dunpro I'., JIMK Ilpecc, 2020.

I[OHOJIHI/ITeJ'lI)HI)Ie y‘leﬁﬂble MaTepuaJbl

1. OCHOBBI HCKYCCTBEHHOT'O HHTEIIEKTa : yueOHoe mocooue / E.B.bopoBckas, H. A.
HaBbioBa. 4-e u3f.,35ekTpoH. — M.: JlabopaTtopus 3Hanui, 2020. 130 c.

2. HckyccTBeHHbIN HHTEUIEKT ¢ mpuMepamu Ha Python. Jxomml Ipatuk. Bumbsme. 2019.

3. [Tpuknagnoe MammHHOe oOyueHue ¢ momomibio Scikit-Learn, Keras u TensorFlow:

KOHIICTIIUY, MHCTPYMEHThl W TEXHUKU AJIS CO3JIaHHMsSl HMHTEIJIEKTYalbHBIX CHUCTEM , 2-€
nznanue. XKeponOpenbeH. Jlnanexkruka-Bunbsame. 2020.

4. Xenpuk bpunk, J[xo3ed Puuapne, Mapk ®@esepond «MammaHoe 00ydueHue», [Tutep
2017.

5. Kak yuutcst mammnaa: PeBomrorust B 00671aCcT HEMPOHHBIX CETEH M TITyOOKOTO OOYUYCHHS.
Sn Jlekyn. Anpninna PRO. 2021.

6. I'pokaem rimy6okoe oOyuenue. Duapro Tpack. [Tutep. 2019.

7. OO6yuenue ¢ noakperuienuemM Ha PyTorch. Coopuuk peuentos. FOcu Jlo. JIMK
ITpecc. 2020.

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



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

7.2. UaTepHeT-pecypchbl

Ha3zBanue pecypca

Ccbuika/noctyn

OnekTpoHHas OubnroTeka oHnaitH «ExanHoe OkHO K
00pa3oBaTeNbHBIM pecypcam»

http://window.edu.ru

«O6pazoBatenbHbIi pecypc Poccum»

http://school-collection.edu.ru

®enepalibHbII 00pa3oBaTeIbHBIN TOPTAIL: YUPEKICHUS,
nporpammel, ctangaptel, BY3s1, Tectel EID, A

http://www.edu.ru

denepallbHbIN LIEHTP UHPOPMALIMOHHO-
oOpazoBarenbHbIX pecypcoB (PLIUOP)

http://fcior.edu.ru

Pycckas BuptyanbHas OubanoTeka

http://rvb.ru

Kabuner pycckoro si3pika U JUTEpaTyphl

http://ruslit.ioso.ru

HanmonanpsHelii KOpIyc pycCKOTO sI3bIKa

http://ruscorpora.ru

Hayunas snektponHas Oubamnoreka «e-Library»

http://elibrary.ru/defaultx.asp

DnexTpoHHO-0nbmmoreuHas cucrema [IPRbooks

http://www.iprbookshop.ru

DOnekTpoHHO-O0ubnnoreunas cucrema Uarl'y

https://lib.inggu.ru/

NudopmanmonHo-npaBoBas cuctema «I apanT»

CereBas Bepcusi, IOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM

cetu Uarl'y

7.3. IlporpaMmmHoe odecnevyeHme:

YHI/IBepCI/ITeT obecneueH CJICAYIOIUM KOMIUJICKTOM JIMICH3MOHHOI'O IMMTPOrpaMMHOTO

obecrieueHus.

1. JluueH3zuoHHOE MporpaMMHOe obecrieueHue, ucronbyyemoe B MHrl'Y:

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

1.3. MicrosoftOffice 2007, 2010, 2016

1.4. IIporpammusiit kommuiekc MMUC “Busyanenas Ctynusa TectupoBanus’™

1.5. IIporpammusiii komruieke MMUC "ITJTAHBI"

1.6. TIporpammusiit komiuzeke MMHAC "SJIEKTPOHHBIE BETJOMOCTH"
1.7. ITporpammusiii kommieke MMUC "BEJIOMOCTU OHJIAWH"

1.8. TIporpammHusiii komiuzekc MMUC «PITJ] OHJIAMH»

1.9. YuuBepcanbHblii cratuctuyeckuit maket STADIA
1.10. AaruBupycnoelIOKasperskyendpointsecurity
1.11. CnpaBouno-nipaBoBas cucrema “I'apant”

2. INTERNET-uenTp cBOOOHOTO JOCTYIIA IPU YUTAILHOM 3aJie OMOIMOTEKH.



http://window.edu.ru
http://school-collection.edu.ru
http://www.edu.ru
http://fcior.edu.ru
http://rvb.ru
http://ruslit.ioso.ru
http://ruscorpora.ru
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru
https://lib.inggu.ru/

7.4. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue
Onucanue MaTepUAJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOMIJISI MU3YyYeHUsS] MOAYJIsI

[Tepedenp MaTepuaIbHO-TEXHUUECKOTO oOecnieueHrs Mo tyis

Ne /i1 | Bup 3ausTuit

Bug u HaumMeHOBaHUE 060py,Z[OBaHI/I$I

1 Jlex1imoHHbBIE
3aHATUS

Ayautopuu ¢ MyJbTUMEAUWHBIMU CPEACTBAMMU, CPENCTBAMU
3BYKOBOCIIPOM3BEICHUS U UMEIOIINE BBIXO B ceTh «IHTEpHETY.
[Tomernienus st MPOBENCHHS ay TMTOPHBIX 3aHATHI, 000pY1OBaHHBIE

2 |JIabopaTopHbI
€ paboThI

KoMmnbroTepHslii Ki1acc ¢ KOMIUIEKCOM MPOrPaMMHBIX CPEJICTB,
MO3BOJISIOLIMX KaXIOMY CTYIECHTY pa3pabaTbiBaTh IPOrpaMMHbIE
peain3alyy MpaKTUYECKUX 3a]a4 B X0/I€ BBINOJIHEHUS 1a00paTOPHBIX

nalRnm

3 |CamocTosTensH
as pabota

bubnuoreka, umeromiasi pabodrie Mecrta AJisl CTYJ€HTOB. AyIUTOpUH,
OCHAII[CHHBIE KOMIIBIOTEPAaMH C IOCTYIIOM K ceTH «HTepHeT»

4 |[IpakTuka

KoMmnbroTepHslii Ki1acc ¢ KOMIUIEKCOM MPOIPaMMHBIX CPEJICTB,
MIO3BOJISIIOLIMX KAXKIOMY CTYJICHTY pa3padaTbiBaTh IPOrpaMMHbIE
peain3aluy MpaKTUYECKUX 3a]a4 B X0/I€ BBINOJIHEHUS 1a00paTOPHbIX

noalRam




CBEJIeHI/Iﬂ 0 MEPEYTBEPKIACHUH NTPOrpaMMbI HA O'lePEJIHOﬁ y'leﬁl-[blﬁ roomn

perucTpanuu u3MeHeHui

VueOHbIit

roj

Pemenue kagenpsl

(Ne mpoTokoa, gata)

Bueceunnie

HU3MCHCHUA

ITonmuce

3aB.kadenpoit




Ipunoowcenue 1 PI1

MWHHUCTEPCTBO HAYKH 1 BRICHIETO OBPA3OBAHUS POCCUMCKOM ®EJIEPAITANA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/JIJKETHOE OBPA3OBATEJIBHOE
YUYPEXKIEHUE BBICHIET'O OBPA3OBAHUA
«AHTYIHICKU TOCYJAPCTBEHHBI YHUBEPCUTET»

®UJIOJIOTHYECKHUN ®AKYJIBTET

®OHJ OHEHOYHbBIX CPEACTB JUCIIUIIJIMHbI

«CHUCTEMbBI UHCKYCCTBEHHOTI'O UHTEJIVIEKTA»

Hanpasnenue noaroToBku
45.03.01 @unonocus
HanpaBnennoctb
«Omeuecmeennasn gunonoeus (Pycckuil a3vix u iumepamypa)»
KBanudukarmus BeImycKHUKA
bakanasp
dopma 00yueHus
Ounas

®opma 00ydyeHust
Ounasn



OHI/ICAHI/IEuHOKAZ’.ATEJIEﬁ N KPUTEPUEB OIEHUBAHUSA
KOMIIETEHIIUUA HA PA3JIMYHbBIX 3TAITAX UX ®POPMUPOBAHUA,
OIIMCAHME HIKAJI OHEHUBAHUA

®onn oneHouHbIX cpeacTB (POC) mpeaycMaTpuBaeT cleayroliee:

— OIHMCaHUE KOMILJIEKCA MOKa3aTesel — JeCKPUITOPOB OCBOCHUS KOMIIETCHIIMM B BUJIE
pe3yNbTaTOB 00yUYEHUSs, KOTOPHIE CTYACHT MOKET IPOJAEMOHCTPUPOBATH

— (tabmuua 1). JI7s KOHTPOJIS JOCTUKEHHSI KQXKIOTO M3 HUX MPEyCMOTPEHBI OLIEHOUHBIC
CpeJiCTBa B BUJIE BOIIPOCOB, 3aJaHU U T.1.;

— 0003HaueHHE KpUTepHeB — IPABUII NPUHATHUS PEIIECHUS MO OLIEHKE JIOCTUTHYTHIX
pe3yabTaToB 00y4eHuUs U C(HOPMUPOBAHHOCTH KOMITETEHIIHIA.

Hanpumep, B kauecTBe 1IKaibl olleHUBaHuA puHUMaercsa 100-0anbpHas cucteMa ¢ BbIICICHUEM

(rpagarueit) OLEHOK:

PeliTunr Onenka Ha 3ayeTe
85-100
71-84 3ayer
60-70
0-59 Hezader

TUMOBBIE KOHTPOJILHBIE 3AIAHUS W MHBIE MATEPHAJIBI,
HEOBXOUMBIE JIJISI OHEHKHW 3HAHWI, YMEHWI 1 (MJIN) OTIBITA
NESATEJILHOCTH, XAPAKTEPU3YIOIIUE DTAIBI ®OPMUPOBAHUSA
KOMMNETEHIA B ITPOIIECCE OCBOEHUS OBPA3OBATEJLHOM
ITPOTPAMMBI

BeIyCKHUK, OCBOMBIIHMI 00pa30BaTEIbHYI0 MPOTrpaMMy, JOJDKeH 00Jaaarh
poeCCHOHATLHBIMU KOMIIETCHIIUSMHE 110 TEMATHYECKHUM MOJTYJISIM TIPOTPAMMBI:

Kon HanmenoBanue Pe3ynbrarsl 00yueHus
TEMaTH4ECKOI0
MOAYJIS




Bsenenue B
HCKYCCTBEHHBIN
HHTEJUIEKT U
OCHOBHBIC METOJIBI

3Hanus:

- TEOPETUYECKIE OCHOBBI aHANTN3a TaHHBIX U
MAaIIMHHOTO O0YYEHUS;

— cnenruka paboThl aITOPUTMOB MAILTMHHOTO

MAIIMHHOTO 00yYeHHS 00ydeHns.

TSt pabOoTHI C YMeHus:

TaOJIMYHBIMU - IIPUMEHEHHE METOJ0B MAIIUHHOI'O 06yquI/1;1, MMOArOTOBKA
JaHHBIMU JIAaHHBIX ¥ MHTEPIpETAIUs PE3YIbTATOB.

HaBbiku (ONBIT JeSITeJILHOCTH):

- MHTEpecyeTcs HOBBIMU TPEHAAMH B CBOEH
po(hecCHOHAILHOM OTPACIH, PACCMATPUBALET MX C TOUKH
3peHUs IPUMEHEHUS B CBOEH 1€ATEIbHOCTH;

- OLICHUBAET MPUMEHUMOCTH AJITOPUTMOB, BO3MOXKHbIE
PHUCKH U TIOCJIECTBHS OIIMOOK, HAXOJUT ONITUMAJIbHBIE
pelieHus 1 pabounx 3aaad

CucteMsl ITyOOKOTO 3HaHus:
00yueHus - MPUHIUIBI OOYYCHUS ¥ IPUMEHEHUST HeUPOHHBIX CETEH.

- apXUTEKTYphl IITyOOKUX HEMPOHHBIX CETEeH, MPUMEHAEMBIX
B PELICHUH NPAKTUYECKUX 3a]1a4
CBSI3aHHBIX C aHAJIN30M H300pa’KeHUH U TEKCTOB;

Ymenus:

- HAacTpoWKa HE0OXOAMMOTO OKpPY>KEHUs JUIsl paboThI ¢
HEUPOHHBIMH CETSIMH.

- IpUMEHEHHE U 1000ydYeHuenpeao0ydeHHbIX
HEHPOHHBIX CeTel U3 TOCTYIHBIX ONOINOTEK

HaBbiku (OnBbIT AeSITEJIbHOCTH):

- BJAJACET HABBIKOM MPOBEICHHUs ITOJTHOIO LUK
BBIUYHCIIUTEIBHOIO KCIIEPUMEHTA, OTPAXKEHHS X012
BBIIIOJIHEHMSI [IPOEKTA U MOJIyYEHUs PE3YJIbTATOB B
OT4YeTax U JOKyMEHTAlWH;

- BJAJEeT HaBBIKOM HCIIOJIb30BAHHUS CYIECTBYIOLINX
IPOTrpaMMHBIX OMOIMOTEK U MOAETeH, CO3TaHMs
IIPOrpaMMHBIX peanu3aluil r1y00KuX HEHPOHHBIX CETeH




OO0yuenue ¢
MOJKPETITICHHEM

3HAHUA:

TCOPCTUICCKHUE OCHOBLI U aJITOPUTMBL 06yqu1/1$[ C
MOAKPCIITICHHUECM;

MMPUMCHCHUC 06y‘-ICHI/I$I C MOAKPCINNICHUEM JJIA
MMPaKTUYCCKUX 3aay.

YMmenus:

BBIOOp M peanu3alysi aIrOpUTMOB O0YUYEHHUS C
MOJIKPEIUIEHUEM C YYETOM CHelupUKU 3aJaun
aJlanTanys U HacTpoiika alropuTMoB 00yueHHs ¢
MOJIKPEIUIEHUEM T10/] OIPEIEIIEHHYIO CpELy.

HaBbiku (ONBIT AeSITEJIbHOCTH):

MHTEPECyeTCsl HOBBIMU TPEH/IaMU B CBOEH
npodhecCHoHaNBEHOM OTPACiIH, PACCMATPUBAET MX C TOUKH
3peHUs IPUMEHEHHUS B CBOEH J€SITEIbHOCTH;

BJIQJICET HABBIKOM MCIOJIb30BaHUS CYIIECTBYIOIINX
MPOTrpaMMHBIX OMOIMOTEK B MOJIENeH, CO3TaHMs
MPOrPaMMHBIX peanu3alliii Ha OCHOBE alTOPUTMOB
00y4eHHs ¢ TIOJKPEIUIEHUEM

CpencrtBa Aj1si OLEHKH pa3IMuHbIX YpOBHEH (hOpMHUPOBAaHMS KOMIETEHIUI MO KaTerOpHsIM
«3HaTh», KYMETbY», «BJIAJIETh» OOECIEUMBAIOT PEATU3ALUI0 OCHOBHBIX IPUHILMIIOB KOHTPOJIS,

TaKHuX KakK 00BEKTUBHOCTH u HE3aBUCHUMOCTBD, MIPaKTUKO-OPUCHTUPOBAHHOCTD,

MCXKIAUCHUIITIMHAPHOCTD.

C yueToM 3TOrO KOHTPOJBHBIE BOMPOCH! (3amaHus, 3amauu), Bxomsmue B POC, mns

Pa3IMYHBIX KATETOPU U YPOBHEN OCBOEHHUSI KOMIIETEHIIMA MOTYT UMETh CJICAYIOUIUN BUI.

3HATDH
IIpumepsr:

N —

HHTCIJICKTA.

Turnsl 3aJa4 MalllIMHHOI'O O6y‘leHI/IH H KJIACChl aJITOPUTMOB, K HUM IIPUMCHSCMBIC.
OcHOBHBIE HaIpaBJICHUA pa3BUTUSA I/ICCHGI[OBaHI/Iﬁ B 00JIaCTU CHCTEM HCKYCCTBCHHOI'O

3. Teopernyeckre OCHOBBI aJITOPUTMOB MALTUHHOIO OOYUYEHHUSL.




YMETD Ilpumepsbi:
HOI[FOTOBI/ITB JAaHHBIC K UCITIOJIb30BAHUIO aJITOPUTMAa MAITMHHOT'O 06y‘-I€HI/I$I.
2. OueHuBaTh Ka4€CTBO PEHICHUH CHCTEM MAIIMHHOTO O0Y4EHHSI.

—

3. AnanTtupoBaTrh aIrOpUTMbl MAIIMHHOTO OOYYEHUS K PELICHHUIO IPAKTUYECKUX 3aa4.
BJIAJAETDH
IIpumepsr:

1. Mertoponorus pa3paboTKH peleH! MaIIMHHOTO 00yYEeHHUS.

2. Ilpumepsl MpaKTUYECKOTO MPUMEHEHUS ApXUTEKTYP UCKYCCTBEHHOTO MHTEJUICKTA.
3. MeTo/bl OHNIAlH TECTUPOBAHUS PEIICHUA MAIIMHHOTO 00YUYEHUSI.

METOIAYECKHE MATEPUAJIBL, ONPEAEJIAIOIIHUE ITPOOELYPbI
OIEHUBAHMUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAITbI ®OPMUPOBAHUS KOMIETEHIIAIA

[Ipumepbl (MakeTbl) METOAUYECKUX MaTEpUalOB, ONPEAEISIIOIIMX MPOLETypPbl
OLICHUBAHUA 3HAHUN, YMEHU U (UJTU) ONbITA ACSITEFHOCTH

HaumeHnoBanue Kpartkas xapakrepucruka IIpeacraBieHue
OLIEHOYHOI'0 OLICHOYHOI'0 CpeAcTBa OLICHOYHOI'0 CPeACTBA
CpeacTBa B (pone
Texkywui KOHTPOIIb CpencTBo IpOBEPKU OCBOEHMS KomruiekTs! OmiieToB
YCIEBAEMOCTHU YPOBHEH «3HAThY, «YMEThH) (3agaHuii)

KomnuiekT Onj1eToB (MpUMeEpPHBIi)

burner 1.

1.1 BaitecoBckuii knaccupuxatop. Onenka npusHakoB (Gaussian, Bernoulli,
Multinomial). EM anropurm.

1.2 Knacrepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Ancam6mu. Soft and Hard Voting. Bagging. Cnyuaiinslii 1ec.
2.2 Metpuueckuii kiaccudpukaropsl. KNN. WKNN.

buner 3.

3.1 Jluneiinas perpeccusi. LASSO, LARS. CART.

3.2 Jlepesns pemenuil. UndopmannonHsiil BeIMrpsinl. Ommbdka kinaccupuxamm,
sHTponus, kpurepui /xunu. [IpyHuHr.

buner 4.

4.1 T'nobGanbubiii nmouck. Cnyuvaiinbeiii nouck. Gridsearch. Crmyuaiinoe
omyxnanue.baiiecoBckas onTumMuzanus.

4.2 Jlunentnas perpeccus. [lonmnHoMuanbHas perpeccus. ['pebHeBast perpeccusi.

buner 5.
5.1 AdaBoost. I'palueHTHBIOYCTHHT pEIIaroIuX IePEBhHEB.
5.2 Knacrepuzanus. AgglomerativeClustering. MeTpuku kinacTepusalum.

buner 6.
6.1. Ouenka knaccudpukanuu. IpdexkruBHocts 1o Ilapeto. Precision-Recall u ROC
kpuBbie. AUC.



6.2 Heitponnsie cetu. [leprientponPo3enbnarra. O0paTHOE pactpoCcTpaHEeHHE TPaUCHTA.
OyHkmMK akTUBauy. Softmax.

buner 7.

7.1 Jlokampubii mouck. HillClimb wm ero pasHoBumnoctu. OTxur. I 'eHeTHUecKuit
QJIITOPUTM.

7.2 Metoa OonopHBIX BEKTOPOB. Sapa.

Ilepeuyennb 1adbopaTOpHBIX padoT (MpUMEPHDbI)

O0mme pexoMeH AN K J1a00pPaTOPHBIM padoTaM: [UIs Pa3sHbIX YPOBHEHN MOATOTOBKU
CTYJEHTOB MO>KHO MCIOJIb30BaTh Pa3HYyIO INIyOUHY peanu3aluu pereHus. Tak, s CTyJeHTOB
HETEXHUYECKUX CIIEHUATBbHOCTEN 3aJaHUE MOXKET 3aKJIF0UAThCS B IPUMEHEHUU TOTOBBIX
METOJI0B M3 OMOIMOTEK WM 3all0JHEHHEM MIPOIYCKOB B IporpaMmax, e 0oJblias yacTb
MOJrOTOBJIEHA ITpernoiaBaTesneM. JJst CTYZIeHTOB TEXHUUECKUX CIeHUabHOCTE! 3a1anue Oyaer
3aKJII0YAThCS B Peain3allii aIrTOPUTMOB 0€3 HCIOJIb30BAHUS FOTOBBIX PELICHHH.

JIP1.1 Metoab! pabotsl ¢ Tabnunamu B Python. Arperanus v Bu3yanu3anusi JaHHBIX.
IIpoBenenue NepBUYHOrO aHAIN3a JAHHBIX.

Henu: usyuenne MeronoB paboThl ¢ JaHHBIMH B Python u mpoBenenue nepBUYHOTO
aHaIn3a JaHHbIX.

3ananue: 3arpy3ute natacetr B pandasparadpeiiM. BbiBenuTe OCHOBHBIE MapaMeTpbl
naracera. Omnpenenure, CKOJIbKO B JIaTaceTe ClydyaeB OTCYTCTBHsA INpuU3HaKoB. Omnpexnenure,
CKOJIBKO MPU3HAKOB SIBJISIFOTCSI KaTeropuanbHbIMU. Busyanusupyiite pacnpeneneHue Ipu3HaKoB
10 KJ1accaM. BuzyanusupyiTe 3aBUCUMOCTb MEX1y IIPU3HAKAMHU.

JIP1.2 Wcnonb3oBaHue M cpaBHeHHE anroputMoB kiaccuukaumu: kNN, pemaromme
JIepeBbs U UX aHCAaMOJIH, JIOTUCTUYECKasl PErpeccusl.

Llenu: npuMeHEeHUE U OLIEHKA AITOPUTMOB KJIACCU(HUKALIUH.

3amanue:

Paznenute naracer Ha oOyyaromMid M BaJIMJALMOHHBIM C COXpaHEHHEM HPONOpPLUi
kiaccoB. Knaccudummpyiite TOUkd U3 Aatacera ¢ MOMOIIbI0 anropuTMoB kNN, JIOrUCTHIECKOM
perpeccun, CART, ciyuaiinoro neca, CatBoost. Ilogbepure nmyuiine napameTpbl alropuTMOB
CIIOMOIIIbIO BaJTUAALIMOHHON BhIOOpKU. CpaBHUTE BpeMs pabOThl aJITOPUTMOB U 3aBUCUMOCTb OT
npenoOpaboTKU TaHHBIX.

JIP1.3 MHcnonb3oBaHWe U OLIEHKAa alropuTMoB perpeccur. [lomgbop onTUMaIbHBIX
apaMeTPOB PETPECCHH.

Llenu: u3ydyeHue aaropuTMOB PETPECCHH.

3amanue:

[TpumenuTe MeTO TMHEWHON perpeccuu i pelieHus 3a1a4uu Ha gatacere. JJo6aBbTe B
JaTaceT MOJMHOMUAIbHBIC MpU3HaKku. Jl00aBIsiiTe MPU3HAKY TTOKA HE YBUIUTE TIEpeo0ydeHne
Ha BanuIanMoHHomaatacete. [lpumenure rpedHeByto perpeccuto u LASSO, uToOb! H30aBUTHCA
OT nepeodyyeHusl.

JIP1.4 OnTuMH3aMoOHHbIe 33a4u U UX pemieHus. [lonbop runepnapaMeTrpoB aaropurMa ¢
MIOMOILBIO METOOB ONTUMH3ALUN

[enu: u3yyeHue aaropuTMOB PELIEHUS] ONITUMU3ALMOHHBIX 33/1a4.

3amanue:

1. OnTumMu3upyiTe AMTMHY MaplipyTa B 3aJjaue KOMUBOSKEpa C IOMOILBIO aJITOPUTMOB

hillclimb, oTxura u reHeTHYECKOro aIropuT™Ma. BeIBeIUTE MOTYYUBILUICS IIyTh U €T0

JUIUHY .

2. Ontumusupyiite runeprnapaMeTpsl ajJropurMa MAIIMHHOIO 0o0ydeHus (Ha BbIOOp) ¢

MOMOIIBIO CIIyYaifHOTO TOWCKa, MOWCKa Mo pemieTke, anroputMa hillclimb, renermyeckoro
aJIrOpUTMA.



JIP2.1 Knaccuduxkarus nzo0paxkeHuil U TpanchepHoe o0yUueHue.

[enu: u3yyeHne METOA0B TITyOOKOro oOyueHus A paboThl ¢ U300paKEHUSIMHU.

3ananue:

3arpy3ute gaTtaceT W Co3JaiiTe ureparop IS MOJENH TIyOOKOro oOydeHwus. 3arpys3uTe
npenodyuennyo Ha ImageNetcBeprounyro ceth (AlexNet, VGG wimm ResNet) u mob6aBbre k
backbonenosHOCBs3HBIN c1oi st 00ydeHus. OOyunTe HEHPOHHYIO CETh Ha, BU3YyaJIM3WPOBAaB
rpaduK (QYHKIMU MOTEPh Ha OOydYaromedl W BaJUAAalMOHHONW BhIOOpKe. Peammsyiite Momynb
MIPUMEHEHUS] HEMPOHHOM CeTH K TaHHBIM, IPOBEPHTE KaUeCTBO OOYUEHHSI HAa TECTOBOU BBIOOPKE.

JIP2.2 PaboTa ¢ TekcTaMu U UX BEKTOPHBIMH MPEICTaBICHUSIMHU.
[enu: nzydyenune moaeieid BEKTOPHOTO MPEACTABIEHUS TEKCTOB.
3amanue:
CkauaiiTe nipe1oOy4eHHbIC BeKTOpa AJist ciioBapst. C TOMOIIBIO JIF000T0 KiIacCHPHUKATOpa
MamuHHOTo 00yueHus (KNN, SVM, CatBoost) kimaccuuiupyiTe TEKCTHI U3 1aTaceTa Mo CyMMe
BeKTOpOB cj0B. Kimaccuummpyiite Tekctsl ¢ momousio LSTM cetn.

JIP3. 1 Ilpumenenune Q-Networks asst penieHus IpOCThIX OKPYKEHHI.

Lenu: n3yyeHue NpuMeHEeHNs1 00yUeHHUS ¢ TIOAKPEIIEHUEM JUTs pellieHHH 3a1a4 KOHTPOJIS.
3ananue:

OOyuunTe NpPOCTYIO MOJHOCBA3HYI0Q-ceTh ISl pemeHus okpyxenus LunarLander.

IIponietypsl OlleHUBAaHUS 3HAHUN, YMEHHH, (POPMBI U OpraHU3alMs TEKYIEro KOHTPOJI
YCIIEBAEMOCTH M MMPOMEXKYTOYHOH aTTeCTAllUN 00YJarOLIIXCS

Texymuil KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAs aTTECTalUsl CTyIEHTOB BENETCS B
cooTBeTcTBUU ¢ IlojOXKE€HHMEM O TeKyIleM KOHTpPOJIE YCIIEBAEMOCTH M IPOMEKYTOUHOMN
aTTecTalluu o0pa3oBaTebHON OpraHu3aliu

Texkyumuii KOHTPOJIb yCIIEBAEMOCTH

Monyns nenutcs Ha aABa Gioka. Kaxaplii 610Kk BKIro4aeT B ce0sl 3ydeHUe 3aKOHYEHHOTO
paszaena, yactu MonyJs.

Texymuit KOHTPOJIb 10 MOAYIIIO OCYIIECTBIISETCS M0 KaJleHAapHOMY y4eOHOMY IpaduKy.
Cpokn koHTposibHbIX Meponpustuii (KM) u cpoku mnozaBeneHuss HUTOroB mno Mopayiro
oroOpakatoTcsi B pabouMx ydeOHbIX IUIaHaxX Ha ceMecTp. CTyAEHT NOJDKEH BBIIOJHHUTH BCE
KOHTPOJIbHBIE MEPOIPUSTHS, NMPeaycMOTpeHHble MoaylneM K yKa3aHHOMY CpOKY, IOCII€ Yero
IpernojiaBaTeNlb MPOCTaBIsieT OajulbHbIE OLIEHKH, HAaOpaHHbIE CTYACHTOM IO pe3yjbTaTam
TEKYILEro KOHTPOJISl yCIeBaeMOoCTH 110 Moay:ito.

KOHTpONbHOE MEPONPUATHE CUATAETCS BBIIIOJHEHHBIM, €CJIM 3a HErO CTYIEHT IMOJIyYHI
OLIEHKY B Oajulax He HW)K€ MMHHMMAJIbHOM OLIEHKH, YCTAHOBJIEHHON MPOrpaMMON MOJIyJid IO
JAHHOMY MEPOIIPUSATHIO.

CryneHThl, HE CHAABIIME KOHTPOJIBHOE MEPONPUATHE B YCTAHOBJIEHHBIH CpOK,
IPOAOIDKAIOT paboTaTh HaJl HUM B COOTBETCTBHE C MOPSIKOM, MPUHATHIM 00pa30BaTENIbHON
OpraHu3aluen.

IIpomexkyTouHasi aTrecTauus

®opMOi1 MPOMEKYTOUHON aTTeCTALMK 110 MOTyIIIO SIBIISIETCS 3a4€T.

OnenuBanne Mopyns BeneTcst B COOTBETCTBUM C llonokeHneM o TekyleM KOHTpOJIe
YCIEBAEMOCTHU U MPOMEKYTOYHOU aTTECTALUU CTYJIEHTOB 00pa30BaTEIbHON OpraHU3aliH.

Hanpumep, MeTOAUKA OLIEHKHU M0 PEHTHHTY

CryneHT, BBINOJHUBIINN BCE MPEIYyCMOTPEHHbIE YU€OHBIM IIAHOM 3aJaHus U CAaBIIMH
BCE KOHTPOJIBHBIE MEPOIPUATHS, IOJIy4aeT WTOIOBYIO OLICHKY o Monymo 3a ceMecTp B
COOTBETCTBUU CO CIEAYIOLIEH [IKAIOM:



PedTHHT Omnenka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Hezauer

Peiitunr ctynenta mo Moay:ro 3a ceMecTp onpeessieTcss Kak cymma O0alijioB, MOTYyYEeHHBIX UM
3a Bce 0s10ku Mojynis, 1 0ajioB 3a IPOMEXKYTOUHYIO aTTeCcTaluin. MakCuManbHOE KOJIMYECTBO
6aioB 3a Moayis B ceMecTpe ycTaHaBiuBaeTcsi paBHbIM 100




