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1. Ilean ocBOEHMSI AUCHMILJIMHBI

Llenbro n3ydeHus AUCHMIUIMHBL « CHCTEMBI HCKYCCTBEHHOTO MHTEIJIEKTa SBIETCS (POPMHUPOBAHNE
KOMIIETEHIIMH B 00JIaCTH MPUMEHEHUS HHTEIUICKTYaIbHBIX HH()OPMAIIHOHHBIX CUCTEM JIJISl pEIICHUS
npodeccHoHaIbHBIX 3a/1ad.
3anauy JUCLUIUINHBIL:
— O3HAaKOMHTH C COBPEMEHHBIMH OOJIACTSMH HCCIIEIOBAHUS O MCKYCCTBEHHOMY HHTEIUIEKTY H
cdepamMu IPUIIOKEHHST SKCIIEPTHBIX CUCTEM;
— TO3HAaKOMHTb C  KOHICMIUSMH, COCTaBISIOUIMMHU
UCKYCCTBEHHOTO MHTEJIICKTA;
— M3JIOKUTHh TEXHUYECKHE TOCTAHOBKHM OCHOBHBIX 33]1a4, PELIAeMbIX CUCTEMaMHU UCKYCCTBEHHOTO
UHTEIICKTA;
— TO3HAaKOMUTb C OCOOEHHOCTSMH IIPAaKTUYECKOTO HCIIOJIb30BAHUS MHTEIUIEKTYaIbHBIX
UH(POPMALIMOHHBIX CHCTEM B 00JacTH HHPOPMALIMOHHOM OE30MAaCHOCTH.

OCHOBY  COBPEMEHHBIX CHUCTEM

2. Mecro mucuuniiunbl B cTpykrype OIIOII 6akanaBpuara

Hucnurnnuna b1.B.12 «CucteMbl HCKYCCTBEHHOTO MHTEIJIEKTA» OTHOCHTCS K JUCIMIUTHHAM YaCTH,
¢dopmupyemoli yuacTHuKamu obOpazoBaTenbHbIX oTHomeHwuid OIIOIl mo nHanpaBinerunro moarotroBku 35.03.06
ArpounxeHepus OakanaBpuara, U3ydaeTcs B 5 ceMecTpe

3. Pe3yabTaThbl 0CBOCHMS AUCHHMILIUHBI (MOaYJis1) «CHCTEMbI HCKYCCTBEHHOT'O HHTEIIEKTa
[Tpouecc wu3ydeHus JUCUUIUIMHBI HamnpaBieH Ha (OPMUPOBAHUE 3IIEMEHTOB CIEIYIOIIUX

koMmrieteHuit B coorBerctBru ¢ @I'OC BO 1o nanHOMy HanpaBJIeHUIO:

o anMeHOBaHUe 0/1, HANMEHOBAaHUE WHANKATOPA J0CTHKEHHUSI
K H Kop,
npodeccuona| MpodeccuoHaILHOI npodeccuoHATbHON KOMIIETCHIIUN
JILHOI KOMIIETEeHIINT
KOMIIETeHINH|
Cnocoben IIK-7.1. [Touumaer TIPUHITUTIBI 3HAaTh: MeToabl
MCIIONB30BATE 3HAHNC | 110cTpOEHHS U OCHOBHBIE pa3padoTKH
IK-7 OCHOBHBIX METOI0B METOMBI CHCTEM OPUTUHAJIBHBIX
HWCKYCCTBEHHOTO
Y MCKYCCTBEHHOTO MHTEJIEKTa u [/ TOPUTMOB 1
MHTEIeTa B MPUMEHSIET UX JUISl PEIICHUS [POTPAMMHBIX
TN i 3aja4 npodeccruoHanIbHON petueitii ¢
npogeccHoranbHoH p MCIIOJIb30BaHUEM
JEATEIIbHOCTH B JIEATEIbHOCTH; COBpEMEHHBIX
Ka4yeCTBE HAYUYHbIX .
TEXHOJIOT Ut
COTPYIHUKOB,
nperoasaTeei IK- 7.2. Hccnenyer [Ymers: CTaBHTE
O6pagOBaTeJ'[I)HI)IX HaHpaBJ'IeHI/ISI HpI/IMeHeHI/ISI Bagadyu U a,[[aHTI/IpOBaTL
o MCETOJIbI W aJITOPUTMB]
opraHusauyii Bbiciero| CHETEM HCKYCCTBEHHOTO AIIEOTO 06
YUCHHUS
obpasoBanus, WHTEJUICKTa TS
MHKEHEpOB Pa3IMYHBIX MPEAMETHBIX
b (v
TEXHOJIOTOB. obmacreit;
IIK-7.3. BeiOupaer Biagers:

KOMIUIEKCBI METOJI0B U
MHCTPYMEHTAJIbHBIX CPEJCTB
HCKYCCTBEHHOI'O MHTEIIJIEKTA
JUISl pELIEHHUS

npodecCHOHATBHBIX 3a]1a4 B

IMOCTAaHOBKOM 3aJa4 110
aanTanuy Wi
COBEPIIICHCTBOBAHUIO
METOA0B U aJ'IFOpI/ITMOB
ST peLIeHUs




MpeIMETHOM 00JIacTH.

3aBUCUMOCTH OT OCOOEHHOCTEN [KOMILIEKCa 3a4a4
MpeaMeTHOM 001acTu

4. CTpyKTypa M coJep:KaHue TUCHHUIIMHBI (MOYJIs1)
4.1. CTpyKTypa QM CHUIIMHBI (MO1YJIs1)
OO6m1as TpyJ0EMKOCTh AUCIUIUIMHBI COCTABIISIET 2 3a4€THBIC €UHUIIbI, 72 Yaca.

Ne Buabl yueOHoii paboThl, BKIOYAs DopMBI TEKYLIET0
n/n CaMOCTOSITEILHYIO pa0OTy CTYI€HTOB H| KOHTPOJISI yCIIEBAeMOCTH
TPY0eMKOCTh (B yacax) (no nedenam cemecmpa)
5 C DopMa NPOMEKYTOYHOM
OHTiﬁlKTHaﬂ amocmﬁmeusna aTTeCTAINN (10
padota a1 padoTa cemecmpan)
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oOyueHus 111 paboThI ¢
4
CucTeMsbl rTyO0KOro 4 | 6 7
oOyueHust
OOyuenue ¢ 4l ala 3
MOAKPEIICHUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma
(npoexm)
Iloozomoska k sK3ameHy
OO01mas TpyI0eMKOCTh, B [IpomexyToUHas
Jacax ®dopma
72| 18 | 18 | 18 Sager "
18 —
3ageT ¢ oLeHKOH
OK3aMeH

4.2. Conep:xaHue TMCUMILINHBI (MO1YJISA)



Ne n/m

HauMeHoBaHue MoAyJis, COAEepKaAHUE

Yacsl

«BBejeHHEe B HCKYCCTBEHHbIII HUHTE/UVIEKT M OCHOBHbIE METOJbI
MaIIMHHOTO0 06y4YeHus AJisl pa60Thl C TAGJIMYHBIMM JAaHHBIMHU»

Jleknyn

10

1.1-1.5

[OnmoHanbHO: MaTeMaTUYECKU nuk0e3 o 3JIEMEHTaM
MaTEeMaTHYECKON CTATUCTHKH, JTUHEHHOW anreOpbhl U MaTeMaTU4YeCKOTO
aHanusza. |

OcHOBHbIE 3a/1a4u cucreM HCKYCCTBEHHOI'O MHTEJUIEKTA.
Knaccudukanus, ximacrepuzaiusi, perpeccus. THUIBI MaIIMHHOTO
oOydeHus: ¢ yuuTelneM, Oe3 yuuTess, ¢ YaCTUYHBIM MPHUBJICUYCHUEM
yuuTensi, 00y4eHue ¢ IOJKPEIIICHUEM.

Knaccudukanus Ha npumepe anroputma k-6mmkaiimmx coceneir (KNN)
[OnmuonansHo: BEICTpBIA TOMCK OMMKaMImIUX cocenei.|. MeTpuku
OIICHKM Kjaccu(UKaluu: ToJHOTa, TouHOocTh, FI, ROC, AUC.
Banmupnanmonnass u TtecroBas BbiOOpka. Kpocc-Bammmanus. Pabora ¢
KaTeropruaJibHbIMU MTPU3HAKAMU.

Perpeccuss. Merpuku ouenku perpeccun: MSE, MAE, R2 -
kodddunmenTt nerepmuHanuu. JIuHelHas perpeccus, NOJTUHOMUATIbHASL
perpeccus. IlepeoOyueHue wu peryispusanus, rpeOHEBas perpeccus,
LASSO, ElasticNet.

Jluneitapie Moaenu ans kinaccudukamuu. [leprentpoH, JorucTudeckas
perpeccusi, TOJHOCBSI3HBIE  HEHPOHHBIE  CETH, CTOXaCTHYECKHUI
TPAaIMEHTHBIM CIYCK M 00paTHOE pacHpoCTpPaHEHHE TIpaJUeHTA.
Perynspuzanus mMHERHBIX MoJeNel KilacCU(pUKAIUUY.

Knacrepmsammsi, k-means, k-means++, DBSCAN, armomepatuBHas
KJ1acTepu3anus. MeTpUKH OLIEHKHU KJIACTEPU3aLUU.

ANTOPUTMBI, OCHOBaHHbIE Ha TPUMEHEHHHM PEIIAIONIUX JCPEBHEB.
Kputepuu pasnenenust y3na: WH(OOPMALMOHHBIA BBIMTPBIII, KPUTEPUN
Jlxkuau.  AHcCamMOnMM  pelIalollMX  JIEPEBbEB:  CIyYalHBIA  Jiec,
IpagUeHTHBINA OYCTHHT.

Metoa onopHbIX BeKTOpoB. llpsimas u oOparHas 3agada. OnpeneneHue
OMOPHBIX BEKTOPOB. S I€pHBIIA TPIOK.

Hawnpnbii OailecoBCKUI  KiaccupukaTop. Meronsl OLICHKH
pacnpenenenus npusHakoB. EM-anroputm Ha mpumepe cMecu rayCccuas.

Meroapl 6e3rpaJlMeHTHON ONTUMM3AIMU: CIy4yalHblil mouck, hillclimb,
OT)KUT, TCHETUUECKUI aJITOPUTM.
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JlaGopaTopHble paboThbI

(=<}

JIP1.1

MeTtoasl paboTsl ¢ Tabnuamu B Python. Arperanus v Busyanu3anus
naHHbIX. [IpoBeieHue nepBUYHOrO aHaIM3a IaHHBIX.

N

JIP1.2

Hcnonb3oBaHue U cpaBHEHUE alrOPUTMOB Kilaccupukanun: kNN,
pelIaroIIye AepeBbsl U UX aHCAMOJIU, JIOTUCTUYECKAsl pErpeccusl.

JIP1.3

Wcnonb3oBaHne W OLEHKa  anroputMoB  perpeccuu.  Ilogdop
OTITUMAITEHBIX
[1apaMETPOB PETPECCUH

JIP1.4

OHTI/IMI/IBaI_[I/IOHHLIC 3alauyi U UX PCHICHUS. HOI[60p TUnCpIriapaMeTpoB
AJITopUuTMa C IMMOMOIIBKO MECTOJJOB OIITUMH3AIINH.

IIpakTuka

I1P1.1

HporpaMMHo-anropHTMqucxoe OCBOCHHC MaTCpUalia

CamocrositeibHas padora

CP1.1

[TpopaboTka yaeOHOTO MaTepuaia JEeKIHi

CP1.2

[ToaroroBka K 1ab0paTopHBIM paboTam

CP1.3

IloaroroBka k py6e>1<HOMy KOHTPOJIIO




CP1.4 | Jlpyrue Buabl CaMOCTOSTEIBHONU PaObOTHI 1
2 Jlekuuu 4
2.1- | Heiiponnsie cetn. @yHKIIUHN OMNOKN HEHPOHHBIX CETEel 1 00ydeHue ¢ 4
2.3 MOMOIIIbI0 OOPaTHOTO pacmpocTpaHeHus rpaaueHTa. llonsTue 63T4a u
SIOXHU.
Pabora ¢ n300paxXeHUsAMHU C IOMOIIBI0 HEHPOHHBIX ceTel. CBepTOYHbIC
Heilponnbie cetn. Omepanuu cBepToK, max-pooling. IlomymsipHbie
apXUTEKTYphl CBEPTOYHBIX HEHPOHHBIX ceTeit: AlexNet, VGG, Inception
(GoogleNet), ResNet. Tpancheproe oOydenue.
OO6pabotka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C IOMOIIBIO
HEWPOHHBIX ceTei. BekTopHble npeacTaBieHUs s Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsie Heliponnsie cetu, LSTM, GRU.
Tpancdopmepsi, BERT, GPT.
JlaGopaTopHble paboThI 6
JIP2.1 | Knaccudukanus n3o0paxeHuil u TpanchepHoe o0yueHue. 3
JIP2.2 | Pabora ¢ TeKCTaMu U MX BEKTOPHBIMU MPECTABICHUSIMHU TEKCTOB. 3
IpakTHKa 4
mp [IporpaMmMHO-aNTrOpUTMHUYECKOE OCBOCHUE MaTepuralia 4
2.1
CamocrosiTesibHas padora 7
CP2.1 | [IpopaboTka yueOHOro MaTepuasa JeKIun 1
CP2.2 | [loaroroBka K 1a60paToOpHBIM paboTaM 4
CP2.3 | [loaroroBka K pyOeKHOMY KOHTPOJIIO 1
CP2.4 | [Ipyrue BUJbl CAaMOCTOSITEIBHON pabOThI 1
«O0yyeHue ¢ MoJAKperICHUEM»
3 Jleknun 4
3.1- | [lousTus areHTa, cpeibl, COCTOSIHUS, IEUCTBUN U Harpaipl. OYHKIUS
3.2 neHHoctu cocrosHus (Valuefunction) n dyHKIMS KadecTBa JEHCTBHS
(Qfuntion).
OnTtuMuzaiusi CTpaTerud C TOMOLIBI0 MaKCHUMHU3aLUUU  (QyHKIHHA 4
LIEHHOCTH U KadecTBa. Q-o0ydeHue.
I'my6okoe ob0ydenue ¢ noakperieHueM. Deep Q-Networks, Actor-critic.
JUia yposus skcneptHblii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie padoThl 4
JIP3.1 | Ilpumenenue Q-Networks nmst pemeHnst mpoCThIX OKPY>KEHUMN. 4
IIpakTHKa 4
1P IIporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHraia 4
3.1
CamocrosTenbHas pabora 3
CP3.1 | [IpopaboTka yueOHOro MaTepuasa JeKIuM 1
CP3.2 | [loaroroBka K Jab0opaTOpHBIM paboTaM 1
CP3.3 | [loaroroBka K pyOeKHOMY KOHTPOJIIO 0,5
CP3.4 | [Ipyrue BUIbI CAMOCTOSITEILHON pabOThHI 0,5

5. O0pa3oBaTebHbIE TEXHOJIOTHH

B mpouecce mnpenonaBaHuss Moayns HCHOJB3YIOTCS  CIEAYIOUIME METOABI, CpeIcTBa H
0OHOBIISIEMOE TTPU HEOOXOAMMOCTH TIPOTPaMMHOE o0ecTieyeHre HHPOPMAIMOHHBIX TEXHOIOTHIA:
— e-mail npenogasarens;



— DIJIEKTPOHHBIE Y4eOHO-METOAMYECKHUE MaTepuaybl Uil 0OecreyeHus] CaMOCTOSATEIbHOU pPabOThI
CTY/ICHTOB;

— CHHCOK caiiToB B ceT «MHTepHEeT» [UIsl MOMCKa HAyYHO-TEXHHUUECKON MH(pOpMaluu 1o pa3zaenam
JUCITUTLIINHBI,

— TaKeThl IPUKIIAJHBIX IPOrpaMmM, Harpumep, pytorch.

6. YueOHO-MeTOAUYeCKOEe O0ecredeHHe CaMOCTOSTEeIbHOM pPadoThl CTyAeHTOB. OleHOYHbIe
cpeacTBa JJIsl TeKYLIero KOHTPOJS YCHEeBA€MOCTHU,IIPOMEKYTOYHOH aTTeCTAIlMM IO HTOram
OCBOEHHS JUCIUILINHDI.

st obecriedeHns caMOCTOSITENbHOM paboThl CTYAeHTOB 0 Moyio chopMUPOBaH METOIUUYECKHIA
KOMILJIEKC, BKIIOYAIOIIUI

B ceO0s cleayromye y9eOHO-METOINISCKUE MaTEPHAITbI:

1. IIporpamMma Kypca.

2. Y4eOHUKH U y4eOHBIC TTOCOOHS.

3. Cnmcok anpecoB callTOB B MH(GOPMAIIMOHHO-TEIIEKOMMYHHUKAIIMOHHOH ceTH «VHTepHeT» (nanee

— cetb «MHTEpHETY), CozlepKaIIUX aKTyaIbHYI0 HH(pOpMAIHIO 1o 6;1okamM Momyis.

bubnuorpaduueckue cChUIKU Ha y4eOHbIE H3/IaHUs, BXOASIINE B METOANYECKUN KOMITJIEKC, IPUBE/ICHBI B
nepevyHe OCHOBHOMW U JIOTIOJIHUTEIBHOM yueOHO TuTepaTyphl, HEOOXOAMMOM st OCBOCHUST Moy st
(pazmen 7).

K nomonHuTENBHBIM MaTepHaiaM TaKkkKe OTHOCUTCS MepeueHb pecypcoB cetu «IHTepHeT»,
PEKOMEH/TyEeMBIX JIJIsl CAMOCTOATENILHON paboTh! Iipu ocBoeHUH Mozyist (pasaein 7). CTyAeHThI OTy4aroT
JOCTYT K YKa3aHHBIM MaTepHraliaM Ha IMepBOM 3aHsITuu o Moyio.

7. Y4edHO-MeTOAMYECKOE " MAaTePUAIbHO-TEXHHYECKOe odecreyeHue
AUCHHMILIMHBI(MO/YJIS)

7.1. YueOHas JuTeparypa:

OcHoBHasl 1UTEPaTypa 110 MOLYJII0

1. MamunHoe oO6yuenue. Hayka 1 MCKyCCTBO OCTPOEHUS! AITOPUTMOB, KOTOPbIE U3BJIEKAIOT
3HaHus U3 naHHbIX. [lerep ®nax. IMK Ilpecc. 2015.

2. T'myGoxoe obyuenue. [lorpyxenue B Mup HeilponHsix ceteit Hukonenko Cepreit Uropesuu,
Kanypun A. A. | Huxonenko Cepreii Uropesuy, Kagypun A. A.

3. OO6yuenue ¢ noakperienueM / Carron Puuapn C, bapro Duapro I'., JIMK Ilpecc, 2020.

Jlono/IHuTeIbHbIe y4eOHble MaTepHaJibl

1. OcHOBBI HCKYCCTBEHHOTO MHTEIUIEKTA : yueOHoe nmocodue / E.B.bopoBckas, H. A. [laBbiioBa. 4-¢
u3/1.,971eKTpoH. M.: JIabopartopus 3Hanuit, 2020. 130 c.

2. WckyccTBeHHBIN UHTEIIEKT ¢ mpumepamu Ha Python. [Dxomml Ipatuk. Bunbame. 2019.

3. Tlpuxnagnoe mammHHOEe oOydeHue ¢ momoinpto Scikit-Learn, Keras u TensorFlow: konnenuuu,
WHCTPYMEHTBI W TEXHUKH [UIA CO3JaHUs WHTEIUIEKTyaJIbHBIX CHCTEM , 2-€ H3/aHue.
KeponOpenben. Inanextuka-Bunbssame. 2020.

4. Xenpuk bpunk, Jxo3ed Puuapne, Mapk ®esepond «Mammnanoe odyuenuey, [Tutep 2017.

Kak yunrcs mammna: PeBomronust B 001acT HEHPOHHBIX ceTel U TiTyOokoro ooyuenus. SIH JIekyH.

Amperimaa PRO. 2021.

6. I'pokaem rmybokoe o0yuenue. Duupio Tpack. [Tutep. 2019.

O6yuenue ¢ noakperienueM Ha PyTorch. Coopuuk penenroB. FOcu JIro. JIMK Ilpecc. 2020.

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

w
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7.2. UuTEepHET-pecypChl


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

[IpumepHBIii TepeueHb PecypcoB CETH «UHTEPHET», PEKOMEHIYEMbIX IPU OCBOCHUU MOJTYJIS

1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenue B MammHHOE 00yueHue ot «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )

3. Crnenmanuzanus MammHHOE 00yUYeHHEe U aHAIU3 JaHHBIX OT « MOCKOBCKHUH (DM3UKO-TEXHUYECCKUI

uHcTuTyT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma ams npoBeneHusi copeBHoBanuii mo DataScience( https:/www.kaggle.com )

Hcnoab3yemblie pecypcbl HHGOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH «Internet»;
HH(OPMaAIMOHHBbIE TEXHOJIOTHH, IPOTPAMMHBIE CPeICTBA U HH(POPMAIHOHHO-CIIPABOYHbIE
CHCTEMBI

DneKkTpoHHas 0ubmoTeka oHnaiiH « EquHoe okHO K 00pa30oBaTeIbHBIM pecypcamy
http://window.edu.ru

«O0pa3zoBartenbHbIi pecypc Poccumn» http://school-collection.edu.ru

DenepanbHbIi 00pa30BaTENbHBIN TOPTA: YUPEXKACHHS, IPOTpaMMbl, cTanaapThl, BY3b1, Tecter EI'D,
I'"A http://www.edu.ru

®denepanbHbIN EHTP HHPOPMALIMOHHO-00pazoBarenbHbIX pecypcoB (PLIMOP) http://fcior.edu.ru
Pycckas BuptyanbHast Oubinorexa http://rvb.ru

KaGunet pycckoro s3bIka U IUTEPaATyphl http://ruslit.ioso.ru

HaunonanbeHbI KOpPITyC pPyCcCKOro sI3bIKa http://ruscorpora.ru

Hayunast snekrponHnas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp

DnekTpoHHO-0nbnmoreyHas cucrema IPRbooks http://www.iprbookshop.ru

OnekTpoHHO-O0ubanoreunas cucrema Uuarl'y https://lib.inggu.ru/

HNudopmarnmonHo-npaBoBas cuctema «["apant»
CereBas BepcHsi, JOCTYITHA CO BCEX KOMIIbIOTEPOB B KoprnopaTtuBHO# cetu Uurl'Y

7.3. IIporpammHoe obecnieueHue:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016
— Microsoft Office 2007, 2010, 2016
— Awntusupycnoe 10 Kaspersky endpoint security
— CmpasouHo-nipaBoBas cucreMa “I'apant”

7.4. MatepuajJbHO-TeXHU4YECKOE o0ecreueHHe
Onuncanne MaTepuaIbHO-TEXHUYECKOM 0a3bl, HCOOXOAMMONIA N3YyYCHUSI MOAYJIA

Hepequb MaTCpPUAJIbHO-TCXHUYCCKOI'O obecrieueHus MOIIYJ'IH

Ne n/m (Bup 3anstuit Bun n HanmeHoBaHuEe 000py10BaHUS

1 |JlekunonHbIE AyauTtopun ¢ MyJIbTUMEIUMHBIMUA CPEACTBAMU, CPEICTBAMHU
3aHATUSA 3BYKOBOCIIPOU3BEICHUS U UMEIOLINE BBIXO B ceTh «AHTEpHETY.
[Tomemienus A NpoBEACHUS ayJUTOPHBIX 3aHATHI, 000pyJOBaHHbIE

2 |JlaGoparopHsl |KoMmbIOTEpHBIH KJIacC ¢ KOMITJIEKCOM MPOTrPAMMHBIX CPEJICTB,
e paboThI MO3BOJISIONIMX KaXKJOMY CTYJIEHTY pa3padaThiBaTh POrpaMMHbIE
peanu3ay MpakTUYECKUX 3a/1a4 B XO7I€ BBIMOJIHEHUS 1a00paTOPHBIX

nalRnm

3 |CamocrositensH |bubnmoreka, uMeronias paboure MecTa il CTYAEHTOB. AyTUTOPHUH,
ast pabota OCHAIIIEHHBIE KOMITBIOTEPAMH C JOCTYIOM K ceTH «HTepHeT»



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

4  |[IpakTuka

KoMIbIoTepHBIN KI1aCC ¢ KOMIUIEKCOM ITPOrPAMMHBIX CPEJCTB,
TIO3BOJISIIOUIMX KAXIOMY CTYICHTY pa3padarhiBaTh MPOrpaMMHbBIE
peanu3any MPaKTUYECKHUX 3a/1a4 B XOJI€ BBINOIHEHUS J1JaOOPaTOPHBIX

nalam

Pabouast nmporpamma aucuuiuinHbel « CHCTEMBI UCKYCCTBEHHOTO MHTEIUICKTA » COCTaBJICHA
B coorBercTBUM ¢ TpeboBaHusiMu OI'OC BO mno HampaBnenuto mnoarotoBku _35.03.06

ArpounmxeHepus,

YTBEPKACHHOTO TMpUKa3oM MuHHCTEpCTBAa OOpa3oBaHUs U HAyKu

Poccuiickoit ®enepanuu ot «23» aprycra 2017 r. Ne 813

[Iporpammy cocTaBui:

MypzabekoBa Mapuna McManioBHA K.ILH..CTAPIIHHA IIPEMNOIABATEID

(®.1.0., 10KHOCTH, TIOJIITUCH)




CBeneHusi 0 mepeyTBepKA€HUM TMPOrpaMMbl HAa oO4YepeaHOH Y4YeOHbIH Troa M
perucTpanuu u3MeHeHuit

YyeOHbIi Pentenue BHecennble u3sMeHeHUS IToamuce 3aB.

roJ kadenpsl kadempoit
(Ne mporokosa, nmata)




®OH/JI OHEHOYHbLIX CPEACTB AJIA TPOBEJEHUSA TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTH U IPOMEXYTOYHOM ATTECTALIUN OBYYAIOIIINXCS
IO MOAYJIIO « CUCTEMbI UHCKYCCTBEHHOI'O UHTEJIVIEKTA»



OINMCAHME IMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHMSI
KOMIIETEHIIUM HA PA3JIMYHBIX DTAIIAX UX ®OPMUPOBAHMUSI,
OINUCAHHME HIKAJI OHEHUBAHUA

®onp oneHouHbBIX cpeacTB (POC) nmpeaycMaTpuBaeT CleayroIiee:

— OIHcaHue KOMIUIEKCa MoKa3aTeJieil — JECKPUIITOPOB OCBOEHUSI KOMIIETSHIINI B BUJIE
PE3yJIBTaTOB O0yUYEHUS, KOTOPHIE CTYACHT MOXKET IIPOJAECMOHCTPUPOBATH (

— (tabnuua 1). [Inst KOHTPOIS JOCTUKEHUS KAXKAO0T0 U3 HUX MPETYyCMOTPEHBI OLEHOYHbBIE
CpeICTBa B BUJIE€ BOIIPOCOB, 3a1aHUM U T.1I.;

— o00o03HauUeHUE KpPUTEepHeB — IIPABIII IPUHATHS PEILICHUS 0 OLIEHKE IOCTUTHYTHIX
pe3yJIbTaTOB 00yUYeHUs M CPOPMUPOBAHHOCTH KOMIICTCHITHH.

Hanpumep, B kauecTBe mkaibl olieHuBaHus npuHumaercs 100-0anbHast cucteMa ¢ BblJeJIeHHEM

(rpagarueit) OLIEHOK:

PeiiTuHr Ornenka Ha 3a4eTe
85-100
71-84 3aueTr
60-70
0-59 Hezauer

TUINOBBIE KOHTPOJILHBIE 3AIAHUS NIV WHBIE MATEPUAJTIBI,
HEOBXO/JUMBIE JJI51 OIEHKU 3HAHUM, YMEHMIA U (MJIN) OTIBITA
NEATEJBbHOCTH, XAPAKTEPHA3VIOIIUE DTAIBI ®OPMUAPOBAHHUS

KOMITETEHLIUI B MPOLIECCE OCBOEHHUSI OBPA30OBATEJBHOM

IMTPOTPAMMEI

BrimyckHuk, OcCBOMBIIMI 00pa3oBaTelbHYI0 MpPOrpaMMy, JIOJDKEH o00anath
npodeccrnoHaTbHBIMU KOMITETEHITUSIMU 10 TEMATHUYECKUM MOJYJISIM IIPOTPAMMBI:

Kon HanmenoBanue PesynbTaTsl 00yueHus
TEMaTUYECKOT O
MO JIS
Brenenue B 3Hanus:
HUCKYCCTBEHHBIN — TEOPETUYECKME OCHOBBI aHAJIM3a IAHHBIX U MAIIMHHOTO
WHTEJUIEKT U oOy4eHus;
OCHOBHBIE METO/bI — crnenuduka paboThl AITOPUTMOB MAITUHHOTO O0yUYEHUSI.
MAITMHHOTO 00YYEHHS YMeHus:
JUIA pa60TBI Y - [OPUMEHEHHE METOA0B MAIIMHHOI'O o6yquI/Is{, IMOJTOTOBKA
TabIMIHBIMH JAHHBIX U UHTEPIpPETALUA pE3yIbTaTOB.
JaHHBIMA HaBbIku (ONBIT AeSITEJILHOCTH):

- UHTEpecyeTcs HOBBIMU TPEHAAMH B CBOEH
npodeccnoHanbHOM 0Tpaciay, pacCMaTPUBAET UX C TOUKH
3pEHUs IPUMEHEHUS B CBOEH J1€ITENIbHOCTH;

- OLEHHUBAET MPUMEHUMOCTb aJITOPUTMOB,
BO3MOYKHBICPHUCKH U TTOCIIEACTBHUS OMTHOOK, HAXOAHUT
ONTUMAaJIbHBIEpEILICHUS AJIs pabounx 3aaa4




CucremsblI TyOOKOro 3uanus:

o0yueHHS - NPUHLUUIBI 00YYEHUs U IPUMEHEHUSI HEHPOHHBIX CETEH.

- apXMUTEKTYpbI ITyOOKHX HEMPOHHBIX CETEH, MPUMEHSIEMBIX
B PEILIEHUU IPAKTUUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJIM30M U300paKEHUN U TEKCTOB;

Ymenus:

- HacTpoiKa HEOOXOJUMOTO OKPY>KEHHUS Ui pabOThI C
HEUPOHHBIMH CETSIMH.

- MpUMEHEHHUE U J00Oy4YeHHenpea00yuYeHHBIX
HEHPOHHBIX CeTel U3 TOCTYMHbBIX ONOINOTEK

HaBbiku (ONBIT AeSITEJIbHOCTH):

- BJIAJICET HABBIKOM IPOBEACHMSI IIOJHOTO LKA
BBIYMCIIMTENIBHOTO SKCIIEPUMEHTA, OTPAKEHUS X0/1a
BBIIIOJTHEHUS IPOEKTA U MOJIy4YEHHUs PE3YJIbTAaTOB B
OTuYeTax M JIOKYMEHTALUH;

- BJIJICET HABBIKOM HCIOJIb30BAHUS CYIIECTBYIOIINX
MIPOrpaMMHBIX OMOTUOTEK U MOJIENIeH, CO3TaHms
IIPOrpaMMHBIX peaau3aluii rTyOOKUX HEHPOHHBIX CETel

OO6yuenue ¢ 3HaHun:
MOJIKPETUICHHEM - TEOPETUYECKHE OCHOBBI U aJITOPUTMbBI OOYUYCHUS C
MOJIKPETIIICHHEM;

- NpUMEeHeHHe 00yuYeHHs ¢ OJKPEIJICHUEM JUIs
MIPAaKTHUYECKUX 3a/1a4.

Ymenus:

- BBIOOp U peanu3aius alrOpUTMOB 00yUYEHHUS C
MOJIKPEIJICHUEM C yYEeTOM CHelU(PUKH 3aaun

- aJanTainys ¥ HacTpOMKa alropuTMOB OOYUYEHHUS C
MOAKPEIUICHUEM I10]] OIIPEETICHHYIO CPELy.

HaBbIku (ONBIT AeSITEJIbHOCTH):

- HMHTEpeCcyeTcsl HOBBIMU TPEHIAMHU B CBOEH
npodeccnoHalbHOM 0Tpaciau, paccMaTpUBAET UX C TOUKU
3peHus IPUMEHEHUS B CBOEH JESTEIBHOCTH;

- BIAJEET HABBIKOM HMCIOJIb30BaHUS CYIIECTBYOIIMNX
MPOrpaMMHBIX OMOJIMOTEK U MOZETIeH, CO31aHus
MIPOTPaMMHBIX pealn3aluii HA OCHOBE AJITOPUTMOB
00y4YeHHUs C MOAKPEIIEHUEM

CpencTBa 715 OLIEHKU pa3iIMyHbIX YPOBHEH (POpMUPOBAHMS KOMIIETECHIIUN 110 KaTETOPUSIM
«3HATh», «YMETbY», «BIAJECTb» OOECIEUMBAIOT PEATNU3ALUI0 OCHOBHBIX HPUHIUIIOB KOHTPOJI,
TaKUX KaK O00BEKTUBHOCTD u HE3aBUCHUMOCTb, MPAKTUKO-OPHUEHTUPOBAHHOCTH,
MEXIUCHUIIIIMHAPHOCTb.

C ydeTroM 3TOro KOHTPOJIbHBIE BOMPOCHI (3amaHusi, 3amayun), Bxoasmme B POC, mist
Pa3JIMYHBIX KATETOPUM U YPOBHEM OCBOCHHUS KOMIIETCHIIUN MOTYT UMETh CJICIYIOLIUN BUI.

3HATD

IIpumepsr:
Tunel 3a1a4 MalIMHHOTO O0YYEHHUs U KJIACCHl AJITOPUTMOB, K HUM ITPUMEHSEMBIE.
OcHOBHbBIE HANpaBJICHUS Pa3BUTHS UCCIIEOBAHUI B 00J1aCTH CHCTEM MCKYCCTBEHHOTO
MHTEJJIEKTA.
3. Teoperndeckrue OCHOBBI AITOPUTMOB MAIIMHHOTO OOY4EHHUS.

N =



YMETD Ilpumepsr:
[ToAroToBUTH AaHHBIE K UCTIOIB30BAHUIO AJITOPUTMA MAILIMHHOTO O0y4EHHS.
OreHNBaTh KQU€CTBO PEIICHUI CUCTEM MAITMHHOTO O0yUYeHHUSI.
3. AnanTtupoBaTrh aIrOPUTMbI MAIIMHHOTO O0YYEHUS K PEUICHUIO MPAKTHUYECKUX 3a/1a4.
BJIAJIETD IIpumepsbr:
Metonomnorus pa3paboTKH pelIeHn MAIIMHHOTO O0y4YeHUsI.
[Tprmeps! MPaKTUUECKOr0 IPUMEHEHUS ADXUTEKTYP UCKYCCTBEHHOI'O MHTEIIJIEKTA.
3. MeTto/bl OHIAliH TECTUPOBAHMS PEIICHU MAITMHHOTO O0YUYEHUSI.

N =

N =

METOIAYECKHUE MATEPUAJIBL, ONPEAEJAIOMUE ITPOLIELYPbI
OIEHUBAHUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPHU3YIOIIUAE 3TAIIbI ®OPMUPOBAHHUSA KOMIIETEHITAM

[Tpumepsl (MakeTbl) METOAMYECKUX MATEPUAIIOB, ONPEICIIAIOIINX IPOLELYphl OLICHUBAHUS
3HAHUM, yMEHUH U (WIK) ONbITA AEATENbHOCTH

HaumeHoBaHme Kpartkas xapakrepuctuka IIpencrasienue
OLICHOYHOI0 OLICHOYHOI'0 CPeACTBA OLICHOYHOI0 CpecTBA
cpeacTBa B (hone
Texyumii KOHTPOJIb CpencTBo mpoBepKH OCBOSHUS KommnekTs! Ouneros
YCIIEBAEMOCTH YPOBHEH «3HATBY, KYMETh (3agaHuii)

KommnuiexkT OujieToB (MpUMepHbIii)
buner 1.
1.1  baiiecoBckuii knaccudukatop. Ouenka npusznakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
1.2 Knactepuzamus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Ancam6mu. Soft and Hard Voting. Bagging. Cryuaiinsiii siec.
2.2 Metpuueckuii knmaccuduraropbl. KNN. WKNN.

buner 3.

3.1 Jlunetinas perpeccusi. LASSO, LARS. CART.

3.2 JlepeBbs pemenuil. MTHpopmannonHslii BeIMrpeim. Ommoka kiaccupukanuy,
sHTponus, kpurepuid /[xunu. IIpyHuHr.

burner 4.

4.1 TI'moGanbubiii mouck. CmywaiiHbeiii nouck. Gridsearch. CryuwaiiHoe
onyxnanue.baliecoBckas OMTUMHU3AIINS.

4.2 JIuneiinas perpeccus. [lonnnomuanbsHas perpeccus. [ pedHeBas perpeccusi.

burner 5.
5.1 AdaBoost. I'pagrieHTHBIN OyCTUHT pelIaronuX J1€PEBhEB.
5.2 Knacrepuzauus. AgglomerativeClustering. MeTpuku KiacTepU3aliu.

burner 6.

6.1. Onenka knaccudukanuu. dpdexruBHoCcTh 1O [1apeto. Precision-Recall 1 ROC kpusbie.

AUC.

6.2 Heiiponnsie cetu. IleprientpornPo3enomarra. OOpaTHOE pacmpoCTpaHEHWE TparieHTa.
OyHKIMK akTHBaIMH. Softmax.



buner 7.

7.1 Jlokampubiii mouck. HillClimb wu ero pasHoBumHoctu. Omxur. [eHeTHyeckuid
QITOPUTM.

7.2 MeToa ONOpHBIX BEKTOPOB. Aapa.

Ilepeyennb JadopaTOpHBIX padoT (MPUMEPHbIA)

O01mume pekoMeHAaAIUN K J1a00PATOPHBIM padoTaM: /1JId Pa3HbIX YPOBHEHN MOATOTOBKU
CTYJI€HTOB MO>KHO UCIOJIb30BaTh Pa3HyIO INIyOUHY peanu3alnuu pemeHus. Tak, uis CTyAeHTOB
HETEXHUYECKUX CIIEUANTBHOCTEH 3a/1aHe MOXKET 3aKII0YaThCsl B IPUMEHEHUH TOTOBBIX METOOB
13 OMOIMOTEK WM 3aMIOJTHEHUEM TPOITYCKOB B IPOTrpaMMax, Ie OoJbIIas 4acTh MOArOTOBIICHA
npernojaasareneM. JlJis CTyZIeHTOB TEXHHUUECKUX CIIeUaIbHOCTEN 3a7jaHne OyeT 3aKII04aThCs B
peanu3anuu aaropuTMOB 0€3 HCIIOIB30BAHMS TOTOBBIX PEIICHHM.

JIP1.1 Metoasl pabotsl ¢ tabmunamu B Python. Arperamms u Busyanu3anusi JTaHHBIX.
[IpoBeneHne MEpPBUYHOTO aHAIH3A JaHHBIX.

Llenu: uzyueHne MeTo 0B paboThl ¢ TaHHBIMU B Python u nmpoBeneHue nepBHYHOrO aHAIN3A
JTAHHBIX.

3amanme: 3arpy3ute pgaracer B pandaspatadpeiiM. BriBenuTe OCHOBHBIE IapaMeTpbl
naraceta. Onpezaenure, CKOJIbKO B JaTaceTe CIydyaeB OTCYTCTBH NMpU3HaKoB. Onpenenure, CKOIbKO
NIPU3HAKOB SBJIAIOTCS KaTeTOPHAIbHBIMU. Busyanusupyiite pacnpeaeiaeHne Ipu3HaKoB MO KJIACCAM.
Buzyanusupyiite 3aBUCHMOCTD MEXIY MPH3HAKAMHU.

JIP1.2 Hcnonp3oBaHME M CpaBHEHHME aaropuTMoB kinaccudukamuu: kNN, pemaromue
JIEPEBbSI U UX aHCaMOJIN, JIOTUCTUYECKAsl PErPECCHsl.

Llenu: npuMEeHEHUE U OLIEHKA AJITOPUTMOB KJIACCU(PUKALHH.

3ananue:

Paznenute naracer Ha oOyyaromuii ¥ BaIMAALMOHHBINA C COXpaHEHUEM MPOITOPIUI KJIACCOB.
Knaccugumupyiite Toukn u3 garacera ¢ moMomusio anroputMoB kNN, orucTiudeckoit perpeccun,
CART, cnyuaitHoro neca, CatBoost. IlogOepure syumme napameTpbl alrOpUTMOB CIOMOIIBIO
BaJIMJaUMOHHONW BbIOOpKH. CpaBHUTE BpeMsi padOThl aJIrOPUTMOB M 3aBHUCHUMOCTh  OT
npenoopaboTKU JaHHBIX.

JIP1.3 Hcnonp3oBaHWE M OILIEHKa anropuTMoB perpeccur. [logbop onTHMalbHBIX
apaMeTpPOB PETPECCHH.

[{enu: n3yvyeHue alropuTMOB PErPecCui.

3amanue:

[TpumenuTe MeTO T IMHEHHOM perpeccuu sl pelieHus 3a1a4u Ha garacere. JJo0aBpTe B
JlaTaceT MOJIMHOMHUAbHBIE Tpu3Haku. [00aBisiiTe Mpu3HAKU MTOKA HE YBUIUTE TIEpeo0yueHrne Ha
Banuaanmonnomaaracere. [Ipumenute rpedHeByto perpeccuto u LASSO, uToOb1 n30aBUTHCS OT
nepeooy4eHus.

JIP1.4 OntumuzanvoHHble 3a1ayu U ux pemnieHus. [loabop runepnapaMerpoB ajlroputma c
MIOMOUIBIO0 METOJOB ONTUMH3ALUN

[enu: u3yyeHne aaropuTMOB PELIEHUS ONITUMU3ALMOHHBIX 33/1a4.

3amanue:

1. OnTuMHU3MpyHTE ATUHY MaplIpyTa B 3ajjaue KOMUBOSKEpA C MOMOIIBI0 anroputMoB hill-

climb, oT)xura u reHeTUYECKOro anropuTMa. BeiBeiuTe MoNMy4YrnBIIMKACS YT U €r0 JJIHHY.

2. OntuMu3upyiTe runeprnapameTpsl ajlropuTMa MallMHHOrO oOyueHusi (Ha BbIOOp) C

MOMOIIBIO CIYYafHOTO TMIOMCKa, TOWCKa Mo pemeTke, amroputMma hillclimb, renernueckoro
aIropuTMa.



JIP2.1 Knaccuduxkarms nzo0paxkeHuil U TpanchepHoe o0yueHue.

[enu: nzyueHne METOI0B TIIyOOKOTO O0Yy4ECHHUS It pabOThI C M300paKECHUSIMH.

3amanue:

3arpy3ure gataceT U CO3JaiTe UTEpaTrop s MOJAENTU IIyOOKOro oOyueHus. 3arpysure
npenodyuennyio Ha ImageNetcBepTounyro ceth (AlexNet, VGG unu ResNet) u mo6aBbre k back-
bonenosHOCB3HBIN cnoii s o0yueHusi. OO0y4nTe HEHPOHHYIO CETh Ha, BU3yalu3UpoBaB Ipaduk
¢yHKIMM TOTEeph Ha OOydaromield W BalIMJAlMOHHOHN BbIOOpKe. PeanmsyiiTe MOIyib NMpPUMEHEHHUS
HEIPOHHOM CEeTH K JaHHBIM, IPOBEPHTE KAUECTBO OOYyUEHUS Ha TECTOBOM BHIOOPKE.

JIP2.2 PaGora ¢ TekcTaMy U X BEKTOPHBIMH MPEICTaBICHUSIMHU.
[enu: n3ydyeHre Moiesield BEKTOPHOTO NPEACTABICHUS TEKCTOB.
3anaunue:
Ckauaiite npenoOyueHHbIe BeKTOpa [uist cioBapsi. C moMolibo 1060ro kiaccudukaropa
MaruHHOTO 00yueHus (KNN, SVM, CatBoost) kimaccuuipyiTe TEKCThI U3 IaTaceTa Mo CyMMe
BeKTOpoB ci10B. Kitaccuduuupyiite Tekctsl ¢ momorbio LSTM cetn.

JIP3. 1 IIpumenenne Q-Networks 11s pemeHust IPOCThIX OKPYKEHUH.

Llenu: n3yyeHnue npuMeHeHNs1 00yUeHUs ¢ MOAKPEIUIEHUEM JUTsl peIlieHNH 3a1a4 KOHTPOJIS.
3ananue:

OO0yuuTe NpoCTyIO MOJHOCBA3HY0Q-ceTh 1 pemeHus okpyxenus LunarLander.

[Tponienypsl OleHMBaHUS 3HAHUN, yMEHUH, (GOPMBI M OpPraHU3alMsl TEKYLIEro KOHTPOJI
yCIIEBaEMOCTH M ITPOMEKYTOUYHOM aTTeCTAIIH 00yUJarOIIUXCS

Texymuii KOHTPOJIb YCIIEBAEMOCTH U IIPOMEXYTOYHAsl aTTECTalUsl CTYIEHTOB BEAETCS B
cootBeTcTBUM ¢ [[0710KEHNEM O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEXYTOYHOU aTTECTALlUU
00pa3oBaTeIbHONW OpraHu3aIu

Texkyumuii KOHTPOJIb yCIIEeBAEMOCTH

Monyns nenutcs Ha nBa Onoka. Kaxaplil 670K BKIIOYaeT B ce0sl M3yyeHHE 3aKOHUEHHOTO
paszznena, yactu MoayJs.

Tekymuil KOHTPOdAb MO0 MOJYNI0 OCYILECTBISIETCS MO KaJleHJapHOMY y4ueOHOMY rpaduky.
Cpoxku koHTponbHBIX Meponpusituii (KM) wu cpoku mnojaBeneHuss WUTOroB mno Mopymto
oroOpakatoTcsi B pabouux yueOHbIX IUlaHaxX Ha cemecTp. CTyIeHT JOJDKEH BBIIOJHHUTH BCE
KOHTPOJIBHBIE MEPOIPUATHS, NPEAYCMOTPEHHble MoOylleM K YyKa3aHHOMY CpOKY, IIOCJIE YEero
IpernoJiaBaTesb MPOCTaBiIsIeT OaJUIbHbIE OLIEHKH, HaOpaHHbIE CTYJICHTOM I10 Pe3yJIbTaTaM TEKYILEero
KOHTPOJI yCIIEBAEMOCTH 110 MoyIto.

KoHTponbHOE MEpONpUATHE CUUTAETCS BBINOJIHEHHBIM, €CJIM 3a HEro CTYIEHT IOJIYy4HI
OLICHKY B Oajjiax He HW)X€ MHHUMAaJbHOM OILIEHKH, YCTAHOBJIEHHOH MpOrpaMMoil Moy IO
JAHHOMY MEPOIIPUATHUIO.

CTyzaeHTbl, HE ClIaBLINE KOHTPOJIbHOE MEPONPUSITHE B YCTAHOBJIEHHBIN CPOK, MPOJOJIKAIOT
paboTaTh HaJl HUM B COOTBETCTBHE C IMOPSIKOM, IPUHATHIM 00pa30BaTeIbHON OpraHu3alfen.

IIpome:kyTouHas aTrecranus

DopMOH IPOMEKYTOYHOU aTTECTALMU 110 MO0 SBISAETCS 3a4eT.

OuenuBanue Monynst Benercs B cooTBeTcTBUM C [loyokeHHeM O TEKyleM KOHTpOJe
yCIIEBaEMOCTH U IPOMEKYTOUHOM aTTeCTallMK CTYAECHTOB 00pa30BaTeIbHOM OpraHu3aluy.

Hanpumep, MeToAMKA OLIEHKH 110 PEHTHHTY

CryneHT, BBIMOJIHUBIIMMA BCE MPEYCMOTPEHHBIE YUEOHBIM TJIAHOM 33JJaHUs U CAABIIUI BCe
KOHTPOJIBHBIE MEPONIPUSTHS, IOJIy4aeT UTOTOBYIO OLEHKY 10 MOyJIro 3a ceMeCTp B COOTBETCTBUU
CO CIEAYIOLIEN IKAJION:

PeiiTunr Ounenka Ha 3a4eTe
85-100
71-84 3aueTr
60-70




| 0-59 | Heszauer
Pefitunr ctynenta mo Mopayiio 3a ceMecTp onpezensercs Kak cymma 0ajioB, MOJYyYEHHBIX UM 3a
Bce O1oku Mopynsi, v 0aJTOB 32 MPOMEKYTOYHYIO aTTECTAINI0. MaKCHManbHOE KOJTMYECTBO
6ayu1oB 3a Moy B ceMecTpe ycTaHaBiIuBaeTcst paBHbIM 100




