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1. [lesin oCBOEHUS TUCITUTIIHAHBI

I_IeJ'H)IO HU3YUCHUA TUCHUIIIINHBI «CucrteMbl HCKYCCTBCHHOT'O MHTCIIJICKTAa» ABJISICTCS @OpMHpOBaHI/Ie
KOMITETEHIIMY B 00JIaCTH MMPUMEHEHUsI HHTEIUICKTYalIbHBIX HH()OPMALMOHHBIX CHCTEM ISl PEILICHUS
npohecCHOHANIBHBIX 3ajay.

3agauu AUCLUIINHBL

— O3HAaKOMHTb C COBPEMEHHBIMH OOJIACTSIMHM HCCIIEIOBaHMS MO MCKYCCTBEHHOMY HMHTEIUIEKTY U
cepaMu IPUITIOKEHUS SKCIEPTHBIX CUCTEM;

— T1IO03HAaKOMUTh C KOHIENIUSIMH, COCTABISIOIIUMHU
HCKYCCTBEHHOTO MHTEIIJICKTA;

— W3JI0KNTh TEXHUYECKUE TIOCTAHOBKH OCHOBHBIX 33]]a4, PEIIaeMbIX CHCTEMAaMHU UCKYCCTBEHHOTO
UHTEJICKTA;

— TIO3HAKOMHUTh C OCOOCHHOCTSIMH TPAKTUYECKOTO HCIOIB30BAHUS WHTEIUICKTYaJbHBIX
MH(GOPMAIIMOHHBIX CUCTEM B 001acTH HHGOPMAIIMOHHON 0€30MaCHOCTH.

OCHOBY COBPCMCHHBIX CHUCTEM

2. Mecto aucuuniaunsl B crpykrype OIIOII 6akanaBpuara
[{uki, K KOTOPOMY OTHOCUTCS AUCLUIUINHA:
b1.O/. «Cuctembl HCKyCCTBEHHOTO MHTEIIEKTa

3. Pe3yabTaThbl 0CBOCHHS AUCHUIIHHBI (MOAYJIs1) « CUCTEMBI HCKYCCTBEHHOTO WHTEIICKTa
[Ipouiecc wu3ydeHus MOUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHUE SJIEMEHTOB CIEIYIOINX

koMmrereHimii B cootBercTBrH ¢ ®I'OC BO 1o nanHomMy HamnpaBJIeHHIO:

o1 anMeHOBaHHe 01, HAMMEHOBAHHE HHINKATOPA 0CTHKEHUSI
K H Kon, p
npodeccnona| MPopecCHOHATBLHOM Npo¢ecCHOHATBbHOH KOMIIETCHIMHU
JALHOI KOMIIeTeHIIHH
KOMIIeTeHIH U
CnocobOeH K- 7.1. TTounMaeT npuHIAILI 3HATH: MeTo b
pHuHID
UCIIOJIL30BATh 3HAHUC | jocTpOCHUS M OCHOBHBIC pa3paboTKH
IK-7 OCHOBHBIX METOJIOB METOJEL CHCTEM OpUTHHATBHBIX
HCKYCCTBEHHOTO
Y MCKYCCTBEHHOTO UHTeJUIekTa u (1T OPHIMOB 1
nipeiieiTa B PUMEHSIET UX JUIS petteruss | Do PaMMHRIX
nocieayromen p AP . pelieHui ¢
i 3a71a4 MpoQecCHOHATBHOM
npodeCCHOHATLHON pod B ——
eSITeTTLHOCTH;
JEeSITeIbHOCTU B hit ; COBDEMEHHBIX
Ka4yecTBE HayYHBIX .
TCXHOJOTHHU
COTpPY/IHUKOB,
ngHOHaBaTeHeH K- 7.2. Uccnenyer |Ymersb: CTaBHTh
BaTEIIbHBIX
0bpasoBate HAIPaBICHUS  MpUMEHeHHs [337a9H U aJlalTHpoBaTh
OpraHu3allHid BBICIIETO
og 250 au cucTeM MCKYCCTBEHHOro [VCTOAR H a%mpmMH
BaHUA MAIlIUHHOI YCHUsA
p ’ HHTEIIICKTa IS a Oro oby+e
WH)XCHEPOB,
Pa3IMYHBIX PeMETHBIX
TEXHOJIOTOB. .
oOJacreii;
IIK-7.3. Beibupaer Bianers:
KOMILIEKCBI METO0B H [MOCTAHOBKOM 3a/1a4 110
MHCTPYMEHTaIbHBIX cpejicTp  (AalTalli ik
COBEPIICHCTBOBAHHIO
WCKYCCTBEHHOTO MHTEJIICKTA
METOJIOB U AJITOPUTMOB




JUTS peIeHUst

HpO(beCCI/IOHaJ'IBHBIX 3aJa4 B

MPEAMETHOM 00JIaCTH.

JIJIA pEHICHUS
KOMILICKCA 3aJa4

3aBHCHMOCTH OT 0COOEHHOCTeii [TPCAMETHOM o0macTn

4. CTpyKTypa M coJep:KaHue TUCHHUILIMHBI (MOTYJIs1)
4.1. CTpyKTypa AUCHUIIHHBI (MOXYJIA)

O6H_Ia$[ TPYAOCMKOCTb JUCHUIUIAHBI COCTABJIACT 2 3a4CTHEIX CIWHUII, 72 4acoB.5 CEMCCTp, 3a4CT

04HO
Ne Buanbl yueGHoii padoThl, BKIIOYAS DopMBbI TEKYLIET0
n/n CaMOCTOSITeJIbHYIO Pa0OTy CTYACHTOB H| KOHTPOJISl YCIIEBA€MOCTH
TPYAOEMKOCTH (B Yacax) (no nedenam cemecmpa)
K C ®DopMa NPpOMeKYTOUHOU
OHTiﬁlKTHaﬂ aMOCTOéITeJ]LHa aTTeCTAINH (10
padora s pabdoTa cemecmpan)
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oOyueHus Ji1sl paboThI ¢
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00y4eHus
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IIOAKPCIVICHUCM
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Kypcosas paboma
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4.2. Conep:xaHue TMCUMILINHBI (MOIYJIsT)

n/n

N

fo HaumeHoBaHue Moayna, coaep>xaHue

acCbl

«BBepeHune B MCKyCCTBEHHbIﬁ UHTEeNNEeKT n

1 ocHOBHble MeTOAblI MAaLLIMHHOIO OGV'-IEHVIH ana paSOTbI C

Tab/ANYHBIMU D AHHBIMU»

JleKuum

10

1-1.5

[OnuuoHaIbHO: MaTeMaTUYECKUM TKOe3 no 37eMEeHTam
MaTeMaTHUYeCKOM CTAaTHUCTHUKH, JHUHEWHOH anreOpbl U MaTeMaTH4ecKOro
aHanumsza. |

OCHOBHBIE  33Jayll  CHUCTEM HCKYCCTBEHHOTO HHTEJUIEKTA.
Knaccudpukanus, ximacrepuszanusi, perpeccus. THIBI MaIIMHHOTO
o0yuyeHMs: ¢ yuuTesneM, Oe3 YUHTeNs, C YaCTUYHBIM IPHUBIICYEHUEM
yuuTeNs, 00y4eHUe C MOJKPETIIICHUEM.

Knaccudukanus Ha npumepe anropurma k-Omkaimmx coceneit
(kNN) [OnuuonanbHo: bBbeICTpbIii mouck Ommkalmmx coceneil. .
Metpuku oneHkn Kiaccuukanuu: moixHorta, Tounocts, Fl, ROC, AUC.
Banupanmnonnas u TtectoBas BbliOOpka. Kpocc-Bammmarus. PaGora ¢
KaTeroprabHBIMH ITPU3HAKAMHU.

Perpeccusi. Metpuku ouenku perpeccun: MSE, MAE, R2 -
KOX(PUITUEHT eTepMUHAIU. JIuHEeiHas perpeccusi, MOJTMHOMHUAIIbHAS
perpeccusi. IlepeoOyueHne u perynspuszanus, rpeOHeBas perpeccus,
LASSO, ElasticNet.

Jlunelinple mozenu ana  kiaccuduxanuu.  [lepuentpos,
JOTUCTHYECKAsl  PErpeccHusi,  IOJHOCBA3HBIE  HEHUPOHHBIE  CETH,
CTOXaCTHYECKHI TPagUEeHTHBI CIOYCK M OOpaTHOE pachpoCTpaHEHHE
rpaauenTa. Perymnspusanus JMHEHHBIX Mojenel kiaccuukanuum.

Kunacrepuzauus, k-means, k-means++, DBSCAN,
arJioMepaTHUBHAs KilacTepu3arus. MeTpUKH OICHKH KJIaCTEPH3aIlHH.

AJTOpUTMBI, OCHOBaHHBIE Ha PUMEHEHUH PEIIAIOIINX JE€PEBbEB.
Kputepun paznenenus y3ma: WHGOOPMALMOHHBINA BBIUTPHINI, KPUTEPUI
Jlxuan.  AHCaMOMM  pemIaloImuXx  JIPEBbEB:  CIyYalHBIA  Jiec,
IpaAUeHTHBIN OyCTHHT.

Meton omopHBIX BekTOpoB. IIpsimas u oOpaTHas 3ajgaya.
Omnpenenenne ONOPHBIX BEKTOPOB. S I€pHBIN TPIOK.

HauBHblii  GaifecoBckuii knmaccuduxatop. MeToasl  OLEHKH
pacnpenenienus nmpu3HakoB. EM-anroputM Ha npuMepe CMeCH rayccraH.

Mertoapl 0€3rpagfue€HTHON ONTUMU3AIUU: CIIyYalHBIA TTOUCK,
hillclimb, oTxur, reHeTHYECKUI ANTOPUTM.

10

JlabopaTopHbie padoThl

=

[ Metoas! paboTsl ¢ Tabnauiamu B Python. Arperanus u Bu3yanuzanus




P11

naHHbIX. [IpoBeeHIE TIEPBUYHOTO aHAIN3a IAHHBIX.

JI cronp3oBaHKe M cpaBHEHUE anTopuTMOB Kiaccupukamun: kNN, 2
P1.2
pelaroiue 1epeBbes U UX aHCAaMOJIH, JTJOTMCTHYECKasi perpeccusl.
JI Ucmons30BaHne ©  OIEHKAa  aJlrOpuTMOB  perpeccuu. Ilombop | 2
P1.3 ONTUMAJIBHBIX
apaMeTpoB perpeccuu
JI OnrumusanonHble 3aiaun U uxX pemrenus. [lombop rumepmapamerpos | 2
P14 aJaropuTMa C MOMOIIBI0 METO/IOB ONITUMHU3AIUH.
IpakTnka 10
Il [TporpaMMHO-aIrOPUTMHUYECKOE OCBOCHUE MaTepUaa 10
P1.1
CamocrosiTesibHasi padora 8
( IIpopaboTka yueOHOTO MaTepraia JCKIUi 2
P1.1
(¢ IloaroroBka K J1a00paTOpHBIM paboTam 4
P1.2
(¢ IToaroroBka K pyOeKHOMY KOHTPOJIIO 1
P1.3
( [pyrue Buabl CaMOCTOSITENbHOM paboThI 1
P14
2| Jlexknum 4
2| Heiiponnsie cet. OyHKIMM OMIUOKH HEHPOHHBIX ceTel 1 00yueHHe ¢ 4
A1-
MOMOIIBI0 OOpaTHOTO pacnpocTpaHeHus rpaaueHTa. IlonsTue 63T4a H
2| omoxu.
3 . .
PaboTa ¢ m300pakeHUsIMH C TIOMOIIbI0 HEMPOHHBIX ceTell. CBepTOUHBIC
HelipoHHsle cetu. Omepanuu cBepTOK, max-pooling. Ilomynspabie
apXUTEKTYpBI CBEPTOUHBIX HeHpOHHBIX ceTell: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe odbydeHue.
OO0Opabotka TekcToB. PaboTra ¢ €CTECTBEHHBIM SI3BIKOM C ITOMOIIBIO
HEHpOHHBIX ceTel. BekTopHble mpenctaBieHus i Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pexyppentnsie Heiiponnsie cet, LSTM, GRU.
Tpaucdopmepst, BERT, GPT.
JlaGopaTopHbie padoThI 6




JI Knaccudukanus nzobpaxenuit 1 TpanchepHoe oOydeHue.
P2.1
JI PaGoTa ¢ TekcTaMH ¥ UX BEKTOPHBIMH MPEICTABICHUSIMHI TEKCTOB.
P2.2
IIpakTuka
II ITporpaMMHO-QJITOPUTMHAYECKOE OCBOEHHE MaTeEpUaia
P
2
d
CamocTosiTesibHasi padoTa
( IIpopaboTka yueOHOro Matepuaia JEeKIHi
P2.1
(¢ IloaroroBka K J1abOpaTOpHBIM paboTam
P2.2
( IToaroroBka Kk pyOexKHOMY KOHTPOIIIO
P2.3
( [pyrue BUIBI CAMOCTOSITEIHHOM pabOTHI
P2.4
«OO0yueHue ¢ NoAKPENICHUEM
3| Jexkuun
3| [loHaTHs areHTa, Cpepl, COCTOSIHUS, JEUCTBUIM 1 Harpaabpl. OyHKUHs
A1-
neHHoctu cocrostHus (Valuefunction) m ¢yHkums kauectBa JeicTBUSA
3| (Qfuntion).
2
OnTuMu3aiusi CTpaTeTMd C  TIOMOIIBI0 MaKCUMU3alMH  (HyHKIHN
[IEHHOCTH M KadecTBa. Q-o0ydeHue.
I'my6Gokoe oOyuenue ¢ nmonakperuienneM. Deep Q-Networks, Actor-critic.
Hns yposus skcnieptHbIii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie padoThl
JI Ipumenenne Q-Networks 11t pereHust MPOCTBIX OKPY KEHUH.
P3.1
IIpakTuka
I [IporpaMMHO-aNTOPUTMHUYECKOE OCBOCHHE MaTepHasa
P




CamocrosTenbHas paboTa 3
( IIpopaboTka yueOHOro MaTepuana JeKIuil 1
P3.1
( IToaroroBka k 1a00paTOpHBIM paboTam 1
P3.2
(¢ IloaroroBka K pyOoexHOMY KOHTPOJIIO 0,5
P3.3
(¢ Jpyrue Buabl CaMOCTOSITEIbHOM paboThI 0,5
P3.4

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B mpomecce mpenonaBaHus Moaynis MCHONB3YIOTCS  CIEAYIONIME METOBI, CpEeICTBA MU
0OHOBIIIEMOE TTPH HEOOXOIMMOCTH TIPOrpaMMHOE obecriedeHrue NHHOPMAITMOHHBIX TEXHOJIOTHH:
— e-mail npenogasarens;
— DJIEKTPOHHBbIE Y4eOHO-METOJUYECKHE MaTepuasbl JJIsl 0OecleyeHHs] CaMOCTOATEIbHOW pPabOThI
CTY/ICHTOB;
— CHHCOK cailToB B ceT «VIHTepHEeT» ISl MOMCKa HAyYHO-TEXHUYECKON nHpOopMaIuu Mo pasjaenam
JUCTIUTLTAHBL,
— TaKeThl NPUKIIAJHBIX IPOrpamMm, Hanpumep, pytorch.

6. Y4ueOHO-MeTOANYECKOE OOecledeHHe CAMOCTOATEIbHONH padoThl cTyaeHTOB. OneHoYHbIe
cpeacTBa JJsl TeKYyIIero KOHTPOJISI YCHeBAeMOCTH,IIPOMEKYTOYHONH aTTeCTAIMH MO HMTOram
OCBOEHMS TUCHMILJIHHBI.

Ona obecnevyeHmna camoctosTenbHOM paboThl CTyaeHTOB No Moaynito chopMmnpPoBaH
MEeTOANYECKNN KOMIMJIEKC, BKJIIOYAOLWNNA

B cebs cnepyowmne yyebHo-MmeToANYECKNEe MaTepuanbi:

1. NMporpamma Kypca.

2. Y4ebHunkn n yyebHole nocobus.

3. Cnncok agpecoB CanToB B MHPOPMaLMOHHO-TEIEKOMMYHUKALMOHHOWN CeTun
«NHTepHeT» (Oanee

- ceTb «MIHTepHeT»), coaep>Xallnx akTyasibHYO nHpopMaumio no 6aokam Moayns.
Bubnunorpagunyeckme CCbiIKN Ha y4ebHble n3gaHus, BXoaswme B METOLNYECKNIA
KOMMJIEeKC, MpuBeAeHbl B NepeyHe OCHOBHOW U AOMNOSIHUTEsIbHON y4ebHon
nuTepaTypsbl, Heobxoanmonm ana oceoeHnst Mogynsa (pasoen 7).

K nononHuTeNIbHbIM MaTepunasiaM TakXXe OTHOCUTCA NepeyeHb pecypCcoB ceTun
«/IHTepHeT», peKoMeHAyeMbIX A5 caMoCToATeNbHON paboTbl Npn 0CBOEHUN
Moayns (pa3sgen 7). CTyaeHTbl NoAy4YaloT A0CTYN K YKa3aHHbIM MaTepuanaM Ha
rnepBoM 3aHATUM No Mopyio.

7. Y4eOHO-MeTOAMYECKOE " MaTepUHAJIbHO-TeXHHUYECKOe ob0ecneyeHune
AMCUUIIMHBI(MOIYJIs1)

7.1. Y4eOHas quTeparypa:

OcHoBHas1 TUTEpaTYpa MO0 MOAYJII0
1. MammnaHOe 00y4eHune. Hayka u MCKyCCTBO IMOCTPOEHUS aITOPUTMOB, KOTOPBIE U3BJIEKAIOT



3HaHus u3 gaHHbIX. [lerep @nax. JIMK Ilpecc. 2015.

2. T'myGoxoe obyuenue. Ilorpyxenue B Mup HeilpoHHbIx ceteit Hukonenko Cepreit Uropesuu,
Kanypun A. A. | Hukonenko Cepreii Uropesud, Kanypun A. A.

3. OO6yuenue ¢ noakpemienueM / Carron Puuapn C, bapro Duapro I'., IMK Ilpecc, 2020.

JlonoTHUTe IbHbIE y4eOHble MaTepHAaJIbl

1. OCHOBBI HCKYCCTBEHHOTO MHTEIUIEKTA : yueOHoe mocooue / E.B.bopoBckas, H. A. JlaBwioBa. 4-¢
u31.,37eKkTpoH. M.: Jlaboparopus 3uanui, 2020. 130 c.

2. WckyccTBeHHBIN MHTEIUIEKT ¢ mpuMepaMu Ha Python. [bxomml Ipatuk. Bunbsame. 2019.

3. Ilpuknagnoe mamuHHOe oOyueHue ¢ momoibto Scikit-Learn, Keras u TensorFlow: xoHunenuuu,
UHCTPYMEHTBl M TEXHUKHU JJI1 CO3JaHUS MHTEJUIEKTyalbHBIX CHUCTEM , 2-€ U3JaHHe.
KeponOpenben. lnanextuka-Bunbsame. 2020.

4. Xenpuk bpunk, Jlxxozed Puaapne, Mapk ®@esepond «MarmmuHoe 00ydenue», [Tutep 2017.

Kak yuutcst mammna: PeBomtorust B 0051acT HEHPOHHBIX ceTell U rimyookoro ooydenus. Sx JlekyH.

Anerinaa PRO. 2021.

6. I'poxaem rimy6okoe obyuenue. Duapro Tpack. [Turep. 2019.

OO6yuenue ¢ noakperuieaneMm Ha PyTorch. Coopuuk penentoB. FOcu JIro. [IMK Ilpecc. 2020.

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

e

~

7.2. UaTepHeT-pecypchl

[TpumepHBIii TepedeHb PECYPCOB CETH «MHTEPHET», PEKOMEHyEMBIX ITPH OCBOSHUH MOJIYJISI
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenue B MammHHOE 00yueHue oT «Bioinformaticlnstitute»
(https://stepik.org/course/4852/promo )
3. Crnenuanuzanus MammHHOE 00yUYeHUE U aHAIU3 JaHHBIX 0T «MOCKOBCKHM (PU3HKO-TEXHUYECKUMA

uHctuTy™ (https:/ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlmatdopma Juis poBeieHUs copeBHOBaHMi 1o DataScience( https:/www.kaggle.com )

7.3. IIporpammHoe obecneyeHue:
—  Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016
— Microsoft Office 2007, 2010, 2016
— AwnrtuBupycnHoe 10 Kaspersky endpoint security
— CunpaBouHo-nipaBoBas cuctema “I'apant”

7.4. MaTepuajibHO-TeXHHYECKOe o0ecneyeHue
Onucanue MaTepUAJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOMIJISI M3YyYeHHUsI MOTYJIsl

Hepequb MaTCpUAJIbHO-TCXHUYCCKOTI'O obecrieueHus MO,I[yJ'IH

Ne ni/mt | Bup 3anstuit Bun u HaumeHoBaHuE 000py10BaHUS

1 |JIekunoHHbIE Aynuropun ¢ MyJIbTUMEIUNHBIMUA CPEACTBAMHU, CPEICTBAMU
3aHATHUA 3BYKOBOCIIPOU3BEACHUSA U UMEIOLLKE BBIXOX B ceTh «AHTEpHETY.
[Tomemienus A1 NpOBEACHUS ayJUTOPHBIX 3aHATHIA, 000pyAOBaHHbIE

2 |JlaboparopHsl  |KoMmmbroTepHBIH KJlacC ¢ KOMILJIEKCOM MPOTrPaMMHBIX CPEJICTB,
e paboTbI MIO3BOJISIIOLIMX KaXIOMY CTYJICHTY pa3padarblBaTh MPOrpaMMHbIE
pean3aluy MpaKTHUYECKUX 3a]a4 B XO/I€ BBIIOJIHEHUS 1a00paTOPHBIX

nalRnm

3 |CamocrostensH |bubnnoreka, umeromias paboure Mecta AJis CTYyJ€HTOB. AyIUTOpUH,
ag pabota OCHAII[CHHBIE KOMIIBIOTEPAMH C IOCTYIIOM K ceTH «HTepHeT»



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

4  |[IpakTuka KoMnploTepHBIi Ki1ace ¢ KOMIIJIEKCOM IIPOrPaMMHBIX CPEJICTB,
MO3BOJISIFOIINX KaXJAOMY CTYACHTY pa3padaTbiBaTh NPOrpaMMHBIE
pean3alnuy MpaKTHUYEeCKHUX 3a7ad B XO/I€ BBIIOJIHEHUS J1a00paTOPHBIX

~oRnm

Pabouast mporpamMma mucturInHbl K CHCTEMBI HCKYCCTBEHHOTO MHTEIICKTa» COCTaBJICHA B
cootBeTcTBHH ¢ TpeboBanusiMu OI'OC BO mo nanpasnenuto noarotoBku 44.04.01 IMeparoruyeckoe
oOpa3zoBaHue NPOQHIb TOATOTOBKH « TeXHOIOTHUYeCKOe 00pa30BaHUE), YTBEPIKIACHHOTO MPUKA30M
Munncrepcta oOpa3oBaHus U Hayku Poccuiickoit @enepanmn ot «22» deppans 2018 r. Nel25 , ¢ ydaerom
npogeccuonanvrozo cmandoapma 01.004 Ilpogpeccuonanvruiii cmandoapm «lledazoe npogeccuonanvrozo
00yuenus, npogeccuonarbHo2o 0o6pazoeanus t OONOIHUMENIbHO20 NPOPECCUOHATbHO20 00PA308AHUSLY

ymeepaicoenubill npukazom Munucmepcemea mpyoa u coyuanvHou 3auumsl Poccutickoti @edepayuu om 8
cenmsabpsa 2015 2. Ne608u (3apecucmpuposan munucmepcmeom rocmuyuu Poccutickoii @edepayuu 24
cenmsabps 2015 2. pecucmpayuonnwiii Ne38993)

IIporpammy coctaBuiIm:
— CTapwuii npenoaasatens Kadeapbl «MCUT»

Mporpamma ofaobpeHa Ha 3acegaHum kadegpbl « MICUT»

Mpotokon Ne 10 oT« 21 »06 2023ropa

3as. kKadegpoi /

Mporpamma oao6peHa Y4ebHO-MeToAMYECKMM COBETOM UHMKEHEPHO-TEXHUYECKOTO MHCTUTYTA

npotokon Ne _10 ot«_ 26 » 06 2023 roga

MNpeacepatens
Y4ebHO-MeToAMYECKOro COBETa MHMKEHEePHO-TEXHUYECKOro MHCTUTYTa /

Mporpamma paccmoTpeHa Ha 3acefaHunm YuebHO-MeToAMUYECKOro COBeTa yHMBEpCUTeTa

npotokon Ne 10 oT« 289 » 06 2023r.

MNpeancepatens y‘-IE6HO-METO,D,MLIeCKOI'O coBeTa YHUBEPCUTETA



CBeleHnsi 0 TiepeyTBepP:KIEHUM MNPOrpaMMbl HAa O4YepeIHOH Y4YeOHbIH Trox H
perucTpanuu u3MeHeHHu

VYyeOublil Pemenue BHecennble nM3MeHeEHUS ITonmuce 3as.

ron Kadeapsl kadeapoi
(Ne mpoTokomna, mara)




®OH/I OHEHOYHBIX CPEACTB AJIAA IIPOBEJEHUA TEKYIIETI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEKYTOUYHOM ATTECTAIIUU OBYYAIOIINUXCS
IO MOAYJIO « CUCTEMbI HCKYCCTBEHHOI'O HHTEJUUIEKTA)>



OHI/ICAHI/IEUHOKA3ATEJIEI7I N KPUTEPUEB OLIEHUBAHUA
KOMIIETEHIIUU HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHUA,
OIMMCAHHME HIKAJI OOUEHUBAHUA

®onp oueHouHbIx cpeact (POC) nmpenycmaTpuBaeT clieayrolee:

ONHMCaHUE KOMIUIEKCA MOKa3aTeseil — IECKPUIITOPOB OCBOCHUS KOMIIETEHIIMM B BUJIE
pe3yNIbTaTOB 00YUYEHHsI, KOTOPbIE CTYAEHT MOKET IPOAEMOHCTPUPOBATS (

(Tabmuua 1). 151 KOHTPOIIS JOCTHKEHHS KXKI0TO M3 HUX MPETyCMOTPEHBI OLIEHOUHBIE
CpEJCTBa B BUJE BOIIPOCOB, 3a/laHUM U T.11.;

0003HaUYEeHNE KPUTEPHEB — ITPABIII IPUHSTHS PEIICHUS MO OL[EHKE JOCTUTHYTHIX
pe3yabTaToB 00y4eHUs U C(HOPMUPOBAHHOCTH KOMIIETCHIIUH.

Hanpumep, B kauecTBe mIKanbl olleHnBaHus npuHuMaercs 100-6anbHas cuctema ¢ BbIACIEHUEM
(rpapanmeit) OIEHOK:

Peittunr Ouenka Ha
3auere
85-100
71-84 3auer
60-70
0-59 Hesauer

TUMOBBIE KOHTPOJILHBIE 3AIAHUSI WJIM UHBIE MATEPHAJIDI,
HEOBXOJINMBIE JIUIsSI OLIEHKY 3HAHWI, YMEHWI M (MJIN) ONBITA
JNESITEJILHOCTH, XAPAKTEPU3YIOIIUE DTATIBI ®OPMUPOBAHMSI
KOMIETEHLIU B IPOLIECCE OCBOEHUSI OBPA3OBATEJIBHOI
MMPOTPAMMBI

BbimyckHMK, OCBOMBIIMI 00pa3oBaTelbHYI0 IpOrpaMMy, JOJDKEH 00JafaTh

HpO(bCCCI/IOHaJ'ILHI)IMI/I KOMIIECTCHUUAMM 110 TEMATUYCCKUM MOAYJISAM IPOTpaMMBbI:

Kon

HanmenoBanue PesynbraTel 00y4yeHus
TEMaTH4ECKOI0
MOAYJIS




Beenenne B
WCKYCCTBEHHBII
MHTEJIEKT U
OCHOBHbBIE METO/IbI

3HaHus:

— TEOpeTHUYECKHE OCHOBHI aHAIM3a JAHHBIX U MAITHHHOTO
oOy4eHus;

— crnenuduka padoThl aITOPUTMOB MAITUHHOTO O0yUYEHUS.

MAIMHHOTO 06Y‘-ICHI/IH YMeHus:

17151 pabOTHI € - TpPUMEHEHHE METOJIOB MAIIMHHOTO O0YYEeHHUs, TIOJrOTOBKA
TaOJINIHBIMH JAHHBIX U UHTEPIPETAUS PE3YIHTATOB.

AaHHBIMH HaBbiku (ONBIT AeSIT€ILHOCTH):

- MHTEpecyeTcs HOBBIMU TPEHAAMH B CBOEH
npodeccCHoHaNBEHOM OTPACITH, PACCMATPUBAET X C TOUKH
3pEHUs IPUMEHEHUS B CBOEH EATEIBHOCTH;

- OLEHMBAECT PUMEHUMOCTH AJITOPUTMOB,
BO3MO>KHBIEPUCKH U MOCIEACTBUS OITHOOK, HAXOAUT
ONTUMAITbHBICPEIICHUS I pabounx 3aaa4

CucTeMsl IITyOOKOro 3HaHus:
00yueHust - TPUHLUIBI 00YYEHHUS U TPUMEHEHHSI HEHPOHHBIX CETEH.

- apXUTEKTYphl IITyOOKHUX HEHPOHHBIX CeTel, MPUMEHIEMBIX
B PELLIEHUH MPAKTUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJIM30M M300paXKEHUH U TEKCTOB;

Ymenus:

- HacTpoHKa HEOOXOAUMOTO OKpPY>KEHUs ISl paboThI ¢
HEUPOHHBIMH CETSIMHU.

- NpUMEHEHHE U 1000ydYeHuenpea00ydeHHbIX
HEHPOHHBIX ceTel U3 JOCTYMHBIX OMOINOTEK

HaBbiku (ONBIT 1€ATEJIbHOCTH):

- BIAJCET HABBIKOM IPOBEICHHUS ITOJTHOIO UK
BBIYNCIIUTEIBHOTO SKCIIEPUMEHTA, OTPAKEHUS X0
BBIIIOJIHEHHUSI IPOEKTA U MTOJIYYEHUS PE3YJIBTATOB B
OTYETAX U JTOKyMEHTALUN;

- BJAJIEET HaBBIKOM HCIIOJIb30BAHUS CYIIECTBYIOLINX
POrpaMMHBIX OMOIUOTEK M MOJEIEH, CO3JaHNs
IPOTPaMMHBIX pealn3aliil rTyOOKUX HEHPOHHBIX ceTei




OO0yuenue ¢
HOAKPEIUICHUEM

3HaHuA:

TEOPETHUYECKHE OCHOBBI U AJITOPUTMbI O0yUEHUS C
MOJIKPETICHUEM;

npUMeHeHne 00y4eHus ¢ TOJKPEIIEHuEM st
MPAaKTHYECKUX 3a/a4.

YMmenuns:

BBIOOp U peau3anys alropuTMOB 00YUYEHUS C
HOAKPEIUICHNEM C YIeTOM CIIeIM(UKH 3a/1a9u
aJIanTanys U HaCTPOiKa aaropuTMOB O0yUYEHHUS C
HOAKPETIIEHUEM T10]T OIPE/ICIICHHYIO CPey.

HaBbiky (ONBIT 1€ATEJILHOCTH):

HUHTEPECYETCS HOBBIMH TPEHIAMHU B CBOCH
po(heCcCHOHATLHON OTPACIH, PACCMATPUBACT MX C TOUKH
3peHHsI IPUMEHEHUS B CBOCH JCSITEIIBHOCTH;

BJIaACCT HABBIKOM HCIIOJIb30BaAHUS CYH_[CCTByIOH_[I/IX
MIPOTPaAaMMHBIX OMOJIMOTEK U MOJIENIEH, CO3/TaHuUs
HpOFpaMMHBIX peanmaunﬁ Ha OCHOBC aJ'II‘OpI/ITMOB
00y4YeHUs C TIOKPETUICHUEM

CpencrtBa 17151 OLEHKH Pa3IMUHBbIX YPOBHEH (GOPMHUPOBAHMS KOMIIETEHIIMI IO KaTErOpUsiM
«3HATBY, «YMEThb», «BJAAETh» OOECINEUMBAIOT pPEAIN3aALUI0 OCHOBHBIX NPHUHLUIIOB KOHTPOJI,
TaKUX KakK 00BEKTUBHOCTD u HE3aBUCUMOCTD, [IPaKTUKO-OPUEHTUPOBAHHOCTD,
MEXIUCIUIUIMHAPHOCTD.

C ydeTroM 3TOro KOHTPOJIbHBIE BOMPOCHI (3amaHus, 3anauu), Bxoxasmue B POC, mns

Pa3JIMYHBIX KATETOPUNA U YPOBHEW OCBOCHUSI KOMIIETCHIIMIA MOTYT UMETh CIETYIOIIUMA BU/I.

3HATDH
IIpumepsbi:

N —

HUHTCIIJICKTA.

Tumel 3aga4 MalIMHHOT'O O6y‘ICHI/ISI " KJIaCChI AJITOPUTMOB, K HUM IPUMCHACMBIC.
OcHOBHBIE HaIpaBJICHUA pa3BUTUA I/ICCJ'ICI[OBaHI/Iﬁ B 00JIaCTH CHCTEM HCKYCCTBECHHOTI'O

3. TeopeTuveckue OCHOBBI AITOPUTMOB MAIIMHHOTO O0YYCHHUS.




YMETD IIpumepsbr:
. IloaroToBuTh JaHHBIE K UCIOIB30BAHUIO AITOPUTMA MAILIMHHOTO O0YUYEeHHUS.
OneHuBaTh Ka4eCTBO PELICHUH CUCTEM MAIIMHHOTO 00y4YEeHHUS.
3. AnantupoBaTth aIrOPUTMbl MAIIMHHOTO OOYYEHUS K PELICHUIO MPAKTUUYECKUX 3a/1a4.
BJIAJETD Ilpumepsr:
. Merononorus pa3paboTKu peleHuil MalllmHHOTO 00yYeHHUS.
. IIpumepsl IpaKTUYECKOTO NPUMEHEHUS aPXUTEKTYP UCKYCCTBEHHOTO MHTEJUIEKTA.
3. Meroibl OHJIAMH TECTUPOBAHUS PEUIEHUIH MAaTMHHOTO 00y4EHUSs.

N —

N —

METOAAYECKHE MATEPUAJIbL, ONPEAEJIAIOIIHUE ITPOHEAYPBI
OLHIEHUBAHMUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJBHOCTU,
XAPAKTEPU3YIOIIUE 3TAIIbl ®OPMUPOBAHUS KOMIETEHIIUIA

[Tpumepsl (MakeThl) METOAMYECKUX MATEPHANIOB, OMPEACNSIONIUX MPOLEAYPhl OIICHUBAHUS 3HAHUA,
YMEHUH U (WIH) OIBITA IEATETLHOCTH

HaumenoBanmue Kparkas xapakrepuctuka IIpencrasiienue
OLICHOYHOI0 OLICHOYHOI'0 CpecTBa OLICHOYHOI'0 CpeJCTBa
cpeacTBa B (honae
Tekyumit KOHTPOJIb CpencTBo NpoBEPKH OCBOCHHMS Komruiektsr 6uneros
yCIIEBAEMOCTHU YPOBHEH «3HATbY, KYMETb) (3amaHuit)

KommnuiexkT Onj1eToB (MpUMepPHbIii)
buner 1.
1.1  BaiiecoBckuii knaccudukatop. Onenka npusHakoB (Gaussian, Bernoulli, Multinomial). EM
QJITOPUTM.
1.2 Knactepuzamus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Ancam6mu. Soft and Hard Voting. Bagging. Cryuaiinsiii jiec.
2.2 Metpuyeckuii kinaccuguraTopbl. KNN. WKNN.

buner 3.

3.1 Jlunetinas perpeccusi. LASSO, LARS. CART.

3.2 JlepeBbs pemenuii. MHGopMannoHHbIH BIMTpshI. Ommoka KiiaccuOUKaIuy, SHTPOIH,
kpurepuil Jxunau. [IpyHuHr.

buner 4.

4.1 T'moGanbnbii mouck. Coyuaiinbeiii mouck. Gridsearch. CryuaiiHoe
onyxanue.baliecoBckas onTUMHU3aIUS.

4.2 Jluneiinas perpeccusi. [lonmnHomuanbHas perpeccus. [’ peOHeBast perpeccusi.

burer 5.
5.1 AdaBoost. ['panueHTHBIN OYCTHHT PEUIAIONINX JIEPEBHEB.
5.2 Knacrepuzanus. AgglomerativeClustering. MeTpuku KiacTepu3aiim.

burner 6.

6.1. Ouenka knaccudpukanuu. IpdexruBHOCTh TI0 [Tapeto. Precision-Recall 1 ROC kpussbie.

AUC.

6.2 Hetipounsie cetu. IlepuentponPo3entnarra. OOpaTHOe pacmpocTpaHEHHE TpaJUCHTA.
OyHKIMU akTUBalUU. Softmax.



buner 7.

7.1 Jloxkanbubiii mouck. HillClimb wu ero pasnoBuanoctu. Omxur. ['enHermueckuit
QJITOPUTM.

7.2 Meton OonopHBIX BEKTOPOB. Anpa.

Ilepeyennb J1abopaTopHbIX padoT (MPUMEPHBI)

O0mue pexoMeHIaNMH K J1a00paTOPHBIM padoTaM: I Pa3HbIX YPOBHEHN IOATOTOBKU
CTYJEHTOB MO>KHO MCIIOJIb30BaTh pa3HyIo INTyOuHy peanu3anuu pemenus. Tak, 11 cTyAeHTOB
HETEXHUYECKUX CIEeLUAIBbHOCTEH 3a/1aHue MOXKET 3aK/II0UaThCsl B IPUMEHEHUH TOTOBBIX METO/IOB M3
OMOJIMOTEK WIH 3alOJIHEHUEM IIPOITYCKOB B IMporpamMmmax, rac 0ombIIas 4acTh IIOATrOTOBJICHA
npenojasareneM. /s CTyIeHTOB TEXHUYECKUX CIIelMaIbHOCTEH 3a1aHue OyAeT 3aKII04aThCs B
peain3anuy anropuTMoB 0€3 UCII0JIb30BAHNS FOTOBBIX PELICHUH.

JIP1.1 Metonsl pabotel ¢ Tabmuuamu B Python. Arperammss w Bu3yanm3amus JaHHBIX.
IIpoBenenne nepBUYHOrO aHAIN3A TaHHBIX.

emu: u3yueHne MeToZ0B paboThl ¢ JaHHBIMH B Python m mpoBeneHume NMEepBHYHOTO aHAIHM3a
JAHHBIX.

3aganue: 3arpys3ute garaceT B pandaspatadpeiim. BeiBegure OCHOBHBIE MapaMeTphl JaTaceTa.
Omnpenenure, CKOJIBKO B JaTaceTe CIydyaeB OTCYTCTBHUs IpPU3HAKOB. OIpenenuTe, CKOIbKO NPU3HAKOB
SBJISIFOTCS.  KaTETOPUAJIBHBIMU.  Busyanusupyilte  paclnpeiesleHne  NpHU3HAKOB IO Kjaccam.
Busyanuzupyiite 3aBUCUMOCTb MEXKIY IIPU3HAKAMHU.

JIP1.2 Wcnonb30BaHue U cpaBHEHHE alroputMoB Kiaccudukamuu: kNN, pemiaroiie aepeBbs u
UX aHCcaMOJIY, JIOTUCTUYECKasi perpeccusl.

[{enn: npuMeHEeHUe U OLIEHKa aJITOPUTMOB KJIacCH(UKALIUU.

3amanue:

Paznenute natacer Ha oOyvaromuii M BalMJAlMOHHBIM C COXpaHEHHWEM HPOMOPLHUHN KIAcCOB.
Knaccupumupyiite Touknm w3 matacera ¢ momouipio anroputMoB kNN, nmormctudeckoil perpeccuw,
CART, cnyuaiiHoro uneca, CatBoost. IlogOepure myumme mnapaMeTpbl alrOpUTMOB CIOMOILBIO
BaJIMIaLMOHHON BbIOOpKH. CpaBHUTE BpeMsl pabOThl aIrOPUTMOB U 3aBHCHUMOCTb OT MpenoOpaboTKH
JAHHBIX.

JIP1.3 Hcnonb30BaHWe W OICHKA aITOPUTMOB perpeccuu. [1on0op onTUMAalbHBIX MapaMeTpOB
perpeccum.

[lenu: u3yveHue ajJropuTMOB PETPECCHH.

3amanue:

[TpuMeHnTE METO/ JTMHEHHON perpeccHuu s pelieHus 3a1a4yn Ha natacere. /lobaBbTe B garacer
MOJIMHOMUAJIbHBIE TTpU3HAKH. [[00aBIsiiiTe MprU3HaKU MOKA HE YBUUTE TIepeo0ydeHne Ha
BayMIanMoHHOMIaracere. [Ipumenute rpedHeByto perpeccuto 1 LASSO, 4ToObI H30aBUTHCS OT
nepeoOydeHHs.

JIP1.4 OnrtuMu3anvioHHBIC 3ala4ll W WX penieHus. [logbop rumeprnapaMeTpoB allrfOpUTMa ¢
MOMOILBIO METO0B ONTUMH3ALUN

[lenu: n3yyeHne arOPUTMOB PEIISHHSI ONTUMHU3AIIMOHHBIX 3a/1a4.

3amanue:

1. OnTumMu3npyiTe JTMHY MapIIpyTa B 33/1a4e KOMUBOSDKEpa € TIOMOIIBIO anroputMoB hillclimb,

OTXKMTra ¥ TeHeTHYECKOTo alNropuTMa. BeiBeure nomyYuBIIMICSA YTk U €r0 AJTUHY.

2. OnTuMH3UpYITE TUIepHapaMerpbl aIfOpUTMa MAIIMHHOTO O0y4yeHHs! (Ha BBHIOOP) C MOMOLUIBIO

CIIy4aifHOTO TIOMCKa, TTOKCKa 10 pemieTke, anroputMa hillclimb, renetndyeckoro anropurMma.

JIP2.1 Knaccuduxanus nzo0pakeHuit U TpaHcepHoe o0yueHue.



Llenu: n3yyeHue METOA0B IIIyOOKOTro 00y4eHus Al paboThl ¢ N300paKEHUSIMH.

3ananue:

3arpy3uTe JataceT W CO3JalTe WTepaTop JUId MoJenu Iiybokoro oOyueHus. 3arpysure
npenoOydennyto Ha ImageNetcBeprounyio cetb (AlexNet, VGG wumum ResNet) m noGaBeTe K
backbonenonHocBs3HbINH ca0i A 00ydeHus. OOyunTe HEHPOHHYIO CeTh Ha, BU3YyalM3UPOBaB Ipaduk
GyHKIMM MOTepb Ha oOydamlled U BalIMJAMOHHON BbIOOpKe. Peanusyiite Monaylb NpUMEHEHUS
HEHPOHHOH CEeTH K JJaHHBIM, IPOBEPHTE KaUeCTBO 00YUYEHHUsI HA TECTOBOM BBIOOPKE.

JIP2.2 Pa0oTa ¢ TeKCTaMHu 1 UX BEKTOPHBIMU IpeAcTaBieHusIMU. Llenu:
M3y4eHHUE MOJIeNIel BEKTOPHOIO MIPEICTABICHUS TEKCTOB. 3aaHKe:
CkauaiiTe npeno0y4eHHbIe BEKTOpa A ciaoBaps. C moMoIpko J11000ro Kiaccudpuxkaropa
MamuHHOTO 00yueHust (kKNN, SVM, CatBoost) knaccuduiupyiite TEKCTHI U3 AaTacera Mo CymMMe
BeKkTOpoB cioB. Knaccupuuupyiite Tekctsl ¢ momouipio LSTM cetn.

JIP3. 1 Ilpumenenue Q-Networks /uist perieHus IPOCThIX OKPYKEHUH.

[enu: u3yvyeHue npuMeHeHus: 00yUYeHHUs C MOJIKPEIICHUEM JUIsl PELICHUH 3a/1a4 KOHTPOJIS.
3amanue:

OO0yuuTe MpoCcTy0 NOTHOCBA3HYI0Q-ceTh A1 peweHus okpyxenus LunarLander.

[Ipouenypsl oOlLleHUBAaHUS 3HAHUN, yMEHHH, (QOpPMBI U OpraHu3alus TEKYLIEro KOHTPOJIA
yCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTalluu 00yYaroIuxcs

Texymuid KOHTPOJIb YCHEBAaEMOCTH U TMPOMEXKYTOUYHasl aTrTecTalusl CTYIAEHTOB BeIEeTCS B
cooTBeTCTBUM ¢ [loj0XKEeHHEM O TEKyIlleM KOHTpOJIE YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTallUH
o0pa3oBaTeIbHON OpraHu3aLuu

Texymuii KOHTPOJIb yCIIeBaeMOCTH

Monyne pemutca Ha aa Osoka. Kaxkapiii Onok BKIO4aeT B ce0sl M3Yy4EHUE 3aKOHYEHHOIO
pazznena, yactu Moayis.

Texyumii KOHTPOJIb 10 MOy IO OCYIIECTBIISETCS 10 KajleHJapHOMY yueOHoMy rpaduky. Cpoku
KOHTpOJbHBIX MeponpusaTiii (KM) u cpoku mojBezieHrs: UTOroB 1o Moyt 0ToOpakatoTcsi B paboumnx
yueOHBIX IIaHax Ha cemecTp. CTyAEHT [OJDKEH BBIIOJHUTh BCE KOHTPOJBHBIE MEpPONPUSATHS,
npeaycMOTpeHHble MojlylieM K yKa3aHHOMY CpPOKY, IOCJIE Yero IpenojaBareib IpOCTaBiIsieT OalbHbIe
OLIEHKHU, HA0OpaHHbIE CTYAEHTOM II0 Pe3yJIbTaTaM TEKYILIEro KOHTPOJIS yCIeBaeMOCTH 1o Moayito.

KoHTponbHOE MEpONpUATHE CUUTAETCS BBIIIOJIHEHHBIM, €CIIU 32 HETO CTYJEHT IOyl OLICHKY B
O0aJulax HE HWXKE MUHUMAJIbHOM OLIGHKHM, YCTAHOBJIEHHOM HpOorpaMMoi MOZYJS [0 JaHHOMY
MEPOIPUITHIO.

CrTyneHThl, HE CHIaBIIME KOHTPOJIbHOE MEPOIPHUSTHE B YCTAaHOBJIEHHBIH CpPOK, MPOJOJIKAIOT
pa0oTaTh HaJl HUM B COOTBETCTBHE C MOPSIKOM, IPUHATHIM 00pa30BaTeIbHON OpraHu3anuei.

IIpomexxyTouHasi aTTecTALMA

DopMOI1 MPOMEKYTOUHOH aTTeCTaluy 110 MOyIIto ABIISETCA 3a4eT.

OnenuBanne Moaynst Benercss B cooTBeTcTBUM ¢ IlonmojkeHneM o TeKylieM KOHTpOJIe
YCIIEBAaEMOCTH U IPOMEKYTOUHON aTTECTAllUU CTYAEHTOB 00pa30BaTEIbHON OpraHU3aIUH.

Hanpumep, MeToanKa OlleHKH 10 PeHTHHTY

CTyIeHT, BBINOJIHMBIIMM BCE MPEAyCMOTPEHHBbIE Y4E€OHBIM IUIAHOM 3a/IaHUSl U CIaBILUI Bce
KOHTPOJIbHBIE MEPONPUATHUS, TIOTYyYaeT UTOTOBYIO OLIEHKY 10 MoJyJiio 3a CEMECTp B COOTBETCTBUHU CO
CJIEYIOLLEH LIKAJION:

PeiiTunr Ornenka Ha 3ayeTe
85-100
71-84 3aueT
60-70
0-59 Hesauer




Peiitunr crynenra no MoJysiro 3a ceMecTp onpeziensieTcs Kak cyMMa 0ajuioB, MOJYyYSHHBIX UM 3a BCe
650k Mopysis, u 6aJIJIoB 32 MPOMEKYTOUHYIO aTTeCTAllUI0. MakCHMalbHOE KOJIMYECTBO OAJLTOB 3a
Monyib B cemecTpe ycTaHaBiauBaeTcs paBHbIM 100



