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1. Ileau ocBoeHUA TUCHUILIUHBI

Henpro n3ydeHust AUCIUIUIMHBI « CHCTEMBbI HCKYCCTBEHHOTO MHTEJUICKTay SBJsIETCS (opMUpOBaHUE
KOMIICTCHIIU B OGJIB.CTI/I HpI/IMeHeHI/IH I/IHTGJIJIGKTyaJII:HBIX I/IH(bOpMaLII/IOHHI:IX CUCTEM IJIA
pernieHust mpoecCHOHANBHBIX 3a/1a4.
3aI[a‘II/I JUCHUIIIINHBI:
— O3HAKOMUTH C COBpeMeHHLIMI/I O6J'IaCT$IMI/I HUCCJICOI0BAaHUA 110 I/ICKyCCTBCHHOMy I/IHTCJ'IJ'ICKTy 158
chepaMu MPUIIOKEHUS IKCIIEPTHBIX CUCTEM;
— IIO3HAKOMUTH C KOHOCIIMUAMH, COCTABIAIOIIHNMMN OCHOBy COBpeMeHHBIX CUCTEM I/ICKyCCTBeH-
HOTO MHTEICKTA;
— M3JI0KHUTh TEXHUYECKHE TTOCTAHOBKM OCHOBHBIX 33/1a4, PEIIAEMbIX CUCTEMaMH HUCKYCCTBEHHOTO
HHTEIIEKTA;
— TI03HAKOMHUTH C OCOOEHHOCTSIMH MPAKTUUYECKOTO MUCIOJIb30BaHUSI HHTEIJIEKTyIbHBIX HHPOpMa-
[IMOHHBIX CUCTEM B 00J1aCTH MHPOPMAITMOHHON O€30TaCHOCTH.

2. Mecro gucuuninnsl B crpykrype OITOII 6akanaspuara
[uki, K KOTOPOMY OTHOCUTCS JUCLMITIINHA!
B1.OJl. «Cuctemsl HCKyCCTBEHHOT'O MHTEIIJIEKTa

3. Pe3yabTaThl OCBOCHHMS JMCHUILIHHBI (MOAYJIs1) «CHCTEMBI HCKYCCTBEHHOI'O MHTEIIJIEKTa
[Ipouiecc n3yueHus: JUCUMILIMHBI HAMIPaBJIeH HA (OPMUPOBAHUE IJIEMEHTOB CIEAYIOLIUX KOMIIe-
teHIMi B coorBeTcTBUU ¢ PI'OC BO 1o naHHOMY HaIlpaBJIEHUIO:

Kon HaumeHnoBanue Kon, HanMeHOBaHUe HHIUKATOPA JOCTHKEHHUSA
ob6menpodgec-| oduenpodeccuoHab- o0menpodeccuoHaILHON KOMIETEHIMT
CHOHAJILHOI HO#i KOMIIeTeHIHMH
KOMIIETeHINH
OIIK-7 Cnoco0en nonumarb | OIIK-7.1 [pumensite (3HATH: OCHOBHBIC
NPUHIUIBI PA00THI | OCHOBHBIE CPABOYHBIE 3HA- TpeOOBaHHS
COBPEMEHHBIX Hus, 10(eccHOHaNIbHbIe [MHPOPMAIMOHHOM 0e3-
UH(POPMALUOHHBIX 0asbl JaHHBIX, TpeOOBaHHUs |ONACHOCTH, B TOM YHCIIE
TeXHOJIOTHH H HC- MHGOPMAIMOHHOM ~ Oes3- |1 3allUTBl  rocynap-
I10J1b30BAaTh UX IJIsl OMAaCHOCTH, MPUHLIMIIBI CTBCHHOM TaiHBI,
pelieHus 3a4a4 Npo- | axanusa MHGOpPMALKY; YMmernb: cobmopaTh Tpa-
(deccHOHANBLHONM nes- | ; BUJA TEXHHKH Oe30IacHoO-
TEJbHOCTH CcTH H
TUTUCHU-
YeCKue PEKOMEHIAIUH
pu WCTIOJb30BaHUH
cpeactB UKT;
Baaners: HaBBIKaMU
HCIIOJIb30BaHUS
COBpPEMEHHBIX
WH(GOPMAITMOHHBIX TEXHO-
JIoTUi hilat: |
petnieHus: mpoQeccuoHab-
HBIX 3aJ1a4.

OIIK-7.2 Hcnonp3yer (3HaTh: cCOBpeMEHHBIE Cpell-
COBPEMEHHBIE CTBa MH(POPMALIMOHHOTO 0OME
UH(QOPMALIMOHHBIC TEX- |Ha, 0OecHeurBaloNIMe Onepa-
HOJIOTMH JIJISI CaMOpa3-  |UMH 110 cO0pY, XPaHEHHMIO,
BUTHA © Tpodeccrno- |HAKOIUIEHHIO, 00paboTKe,
HaJIbHOW JEATEJIbHOCTH, [IPOAYLMPOBAHUIO, IEpeade




U JICJIOBOT'O OOIIEHUS,;

Y UCTIOJIh30BaHUIO HH(pOpMa-
WY, a TAKKE BO3ZMOXKHOCTh
JIOCTyMa K HHPOPMALIMOHHBIM|
pecypcam KOMITBIOTEPHBIX
CeTel;

YmMmern: cobmogars mpa-
BUJIa TEXHUKU O€30I1acCHO-
CTH W TUTHEHHUYECKHE pe-
KOMCHJAIUU TIPU HCIIOIb-
3oBanuu cpeacts  UKT;
HCIIOJIB30BaTh 0a3oBbIC
3HAaHUS M YMEHHE YIpaB-
a81h  uHpOpMauuen A
pereHus uccieno-
BaTENbCKUX 3a1a4; Baa-
aeTb: HaBblkamMu d3¢ddek-
TUBHOTO MPUMEHEHUSI
HHPOPMAaIMOHHBIX 00pa3o-
BaTeJIbHBIX PECYPCOB B

yueOHOM AeATeTbHOCTH.

OIIK-7.3. Bnaneer |3narh: ocHOBHBIC
KYJIbTYpOH OuO- |TpeGoBaHMs HCIIONB30-
auorpaduYecKux Hccie- (BaHus Oubmuorpadpude-

noBaHU U (opMHUpPOBa-
HUs ~ Oubnumorpaduye-
CKHUX CITFICKOB.

CKHX JJaHHBIX;
YmMmers: cobnronaTh npaBu-
na opopmieHus: Ouo-

TIOTPaPUIECKOTO CIIICKA;

Biaaagerb: HaBLIKAMHU HC-
MIOJIb30BAaHUSI  COBPEMEH-
HBIX  WH(POPMAMOHHBIX
TEXHOJIOTUH U KYJIBTYpOil
OoubmmorpadUIeCKUX  HC-

CJICTOBAHUM.
Kon npogec- | HammenoBanue npo- Kon, HauMeHOBaHNe HHIMKATOPA A0CTUKEHUS NPO-
CHOHAJILHOI (peccuonanbHOM (peccoHaTBbHOI KOMIIETeHIMHA
KOMIeTeHIUH KOMIIETEHIIUN
CrocoOeH MCTOJIb30- K- 10.1. [Tonumaer npunnm- [3HaTh: MeTtoas! paspa-
BaThb 3HAHUEC OCHOBHBIX IIBL HOCTpoeHI/ISI 1 OCHOBHBIE 6OTKI/I OpPHUTMHAJIBHBIX
IIK-10 METOJI0B UCKYCCTBEH-

HOT'O MHTEJUIEKTA B I10-
crnenyroniel mpodeccu-
OHAJILHOW JIeATEILHO-
CTHU B KaUCCTBC HAY4Y-
HBIX COTPYJHHKOB,
npenojasaresiei oopa-
30BaTeIbHBIX OPTaHU-
3anuii BeICIIEro obpa-
30BaHMSI, UH)KEHEPOB,

METO/Ibl CUCTEM HCKYCCTBEH-
HOT'O MHTEJUIEKTA U IPUMEHSIET
UX JUTsl pelIeHus 3a1a4 npodec-
CHOHAJIbHOM AeSITEIbHOCTH;

AJITOPUTMOB U
[MPOTPaMMHBIX pellle-
HUN C UCIOJIL30BaHUCM
COBPEMEHHBIX TEXHO-
JIOTHH

K- 10.2. VccnenyeT Hanpas-
JICHUS IMPUMCHCHHA CUCTCM
HMCKYCCTBEHHOTO HWHTEIJIEKTa

JJIA pa3J’II/I‘-IHBIX Hpe,Z[MeTHI)IX
obnacreii;

YMeTb: cTaBuTh 3372
Y U aJalTHPOBATH Me-
TOMBI W aJTOPUTMB]
MAIIMHHOTO 00yUYeHHS

TCXHOJIOT'OB.

IIK- 10. 3. Bribupaer
KOMILJIEKCBHI METOZOB U
WHCTPYMEHTAIBHBIX CPEJICTB
UCKYCCTBEHHOTO MHTEIICKTA
JUTSL PEIIeHUs] PO ECCUOHATb-

Biajgers: nocranos-
KO 3a/1a4 110 a/1a1Ta-
[IUA WU
COBEPUICHCTBOBAHHIO
MCTOAOB U aﬂropI/ITMOB
I peIICHUS




HBIX 3aJa4 B 3aBUCUMOCTH OT KOMITJICKCa 3aJiav IMpeI-
0COOEHHOCTEl IPeIMETHON ~ [METHOM obnacTy
o0racTu.

4. CTpyKTYypa H coJepKaHue TUCUUIIMHBI (MOXYJIs)
4.1. CTpyKTypa JTUCHUNIIMHBI (MOZYJISA)
OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 2 3aU€THBIX €IMHUII, 72 4acoB.

Ne Buabl yueOHoli padoThl, BKIIIOYasi CaMO ®opMBbI TEKYILEro
n/n CTOAITEILHYH0 PaGoTy CTYJ€HTOB M TPY-| KOHTPOJISI yCIIEBAEMOCTH
JI0eMKOCTh (B yacax) (no nedenam cemecmpa)
®opmMa NPOMEKYTOUHOM
KonTakTHasi CamocTosiTes b- P P Y
aTTecTalum (no cemecm-
padora Hasi padoTa
pam)
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BBenieHNE B UCKYCCTBEH-
HBII MHTEJUIEKT U OCHOB-
HBIC METOAbI MAILIUHHOT'O 10 10} 8 8
oOydeHus 11 paboThI C
TaOJIMYHBIMHA TAaHHBIMHU
CucteMsbl rI1yO0KOT0 RERK 7
o0yueHus
OO0yueHue ¢ 4l ala 3
MOJKpEIIe- HUEM
Bceero 18 | 18 | 18 18
Kypcosas paboma
(npoexm)
Iloozomosxka Kk 3K3ameHy
OO01mas TpyI0eMKOCTh, B IMpomexxyTouHas at-
Jacax ®opma
72| 18 | 18 | 18 3ager *
18 >
3a4eT ¢ OlEeHKOU
DK3amMeH

4.2. ConepxxaHue IMCUMILUIUHBI (MOTYJIs)



HauMeHoBaHMe MoayA, coaeprKaHue

Yachbl




<<BBe,D,eHMe B MCKyCCTBEHHbIﬁ UHTEeNJIEKT N OCHOBHbI€E
MmeTogbl MmallMHHOIo 06yqum| AanAa pa6OTbl Cc Tabnmy-
HbiMHN JAaHHbIMWH>>

Jlekumm
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1.1-1.5

[OnmmonansHO: MaTEMAaTUYECKUH JTUKOE3 MO dJIEMEHTaM MaTeMaTude-
CKOI CTaTUCTHUKH, JINHEHHOW anredpbl 1 MaTeMaTHUYECKOr0 aHaAIN3A. |
OcHoBHBIE 337]a41 CUCTEM HCKYCCTBEHHOTO MHTeIUIeKTa. Kiaccuduka-
s, KJacTepusainus, perpeccusi. TUIbl MalIMHHOTO OOy4YeHUS: C y4H-
TeseM, 0e3 Y4uTensl, ¢ YaCTUYHBIM MPHUBJICYCHUEM yUUTEINS, O0yUeHHUE C
HOJIKPEIUICHUEM.

Krnaccudukanus Ha npumepe anroputrma k-Ommkaiimmx coceaeit (kKNN)
[OnmumonansHO: BeICTpBIN MOMCK Ommkalmux coceneit.]. MeTtpuku
OILICHKH KJiaccuukauu: noiHora, TouHocth, Fl, ROC, AUC. Banuna-
LMOHHAsA U TecToBas BbIOOpka. Kpocc-Banunanusi. Pabota ¢ xateropu-
AIbHBIMH MPU3HAKAMHU.

Perpeccusi. Metpuku onenku perpeccun: MSE, MAE, R2 - ko3¢ dunu-
€HT JerepMuHanuu. JInHelHas perpeccusi, NOJIUHOMHUAIbHAS PErpeccusl.
[lepeobyuenne wu perymsgpusanusi, TpebOHeBas perpeccus, LASSO,
Elastic- Net.

Jluneiinple mMozenu ans kinaccudukanuu. [lepuentpon, jgorucruyeckas
perpeccusi, TOJHOCBSA3HbIE HEMPOHHBIE CETH, CTOXaCTUYECKHUM TpaIueHT-
HBII CIlyCK M 0oOpaTHOE pacHpoCTpaHEHHE IpajueHTa. Perynspuzanus
JH- HEWHBIX MOJETeH Kiaccu(hUKauum.

Kinacrepuzanms, k-means, k-means++, DBSCAN, ariomepaTuBHas Kiia-
crepusanus. MeTpuKy OLIEHKU KiacTepu3alluu.

AJTOpUTMBI, OCHOBAaHHBIE Ha TPUMEHEHMHM PEIIAIOLINX JCepPEBbEB.
Kpurte- puun pasgenenus y3mna: HHQOPMAIMOHHBIA BBIUTPHIII, KPUTSPUN
JlxkuHaU.  AHCaMONIM  peIIalIIuX  JICPEeBbEB:  CIy4YalHBIA  JIec,
TpaJUCHTHBIN Oy- CTUHT.

Meton onopHbix BekTopoB. [Ipsimas u obpaTHas 3ajmada. OmnpeneneHue
OIIOPHBIX BEKTOPOB. S IEPHBIN TPIOK.

HawuBnbiii GaiiecoBckuii kinaccudukaTop. MeTopl OIICHKH pacrpesesie-
HUS IpU3HAKOB. EM-ajiropuT™ Ha MpUMeEpe CMECU IrayCCUaH.

Meroapl 6e3rpagueHTHON ONTUMM3AIMU: Cy4daiHbIi mouck, hillclimb,
OT)KUT, TCHETUYECKHUM aJITOPUTM.
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JlabopaTopHble paboThl

JIP1.1

Mertoab! paboThl ¢ Tabauamu B Python. Arperamus u Buzyanu3arus
naHHbIX. [IpoBeieHne nepBUYHOro aHaiK3a JaHHBIX.

JIP1.2

CIIOJIb30BAaHUE M CPAaBHEHUE aJITOPUTMOB Kiaccupukanuu: kNN,
pelIanye AepeBbest U X aHCaMOIH, JIOTHCTHYECKAs: PErpeccusl.

JIP1.3

Hcnonp3oBaHue M OleHKa aaropuTMoB perpeccuu. Ilonbop omrumans-
HBIX
IapaMeTPOB PErPECCUU

JIP1.4

OHTI/IMI/I3aI_II/IOHHBIe 3aauu U UX PCUICHUH. HO,[[60p THUIICPIIApaMCTPOB
AJITOpUTMaA € NIOMOIIBKO METOJOB OITUMH3AINH.

IIpakTuka

I1P1.1

HpOFpaMMHO-aJ'IFOpI/ITMI/I‘ICCKOG OCBOCHHE MaTCpHUajia

- -
oo

CamocrosiTesbHas padora

CP1.1

ITpopaboTka y4eOHOro MaTepuaia JeKIUit

CP1.2

[TonroroBka k 1a60paTopHBIM paboTam

CP1.3

[TonroroBka Kk pyOeKHOMY KOHTPOJIIO

CP14

Jlpyrue BUbI caMOCTOSITENILHOM paboThI

- = BN




2 Jlekumnu 4
2.1- | Heiiponnsie cetu. OyHKIMM OMMOKH HEHPOHHBIX ceTell 1 00yueHHe ¢ 4
23 MOMOIIIBIO 0OOPaTHOTO paclpoCTpaHeHus TpaaucHTa. [lonsTre 63T149a 1

STIOXH.

PaGota ¢ n300paxeHusIMH C TIOMOIIbIO HEMPOHHBIX ceTell. CBepTOUYHbIE

HeliponHsle cetu. Omepanuu cBepToK, max-pooling. [lomymnsipHsie apxu-

TEKTYpbl CBEpTOUHBIX HelpoHHBIX ceTeit: AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpancdeproe o0yueHHe.

OO6paboTka TekcToB. PaboTa ¢ €CTEeCTBEHHBIM SI3bIKOM C TMOMOIIBIO HEM-

pPOHHBIX ceTell. BekTopHble mpeacTaBieHus Ui Tekcta: word2vec,

skipgram,

CBOW, fasttext. Pexyppentnsie Heiiponnsie cetr, LSTM, GRU.

Tpanchopmeps, BERT, GPT.

JlabopaTtopHbie padoThI 6
JIP2.1 | Knaccugukaius n3o0paxeHuil 1 TpaHnchepHoe oOydeHue. 3
JIP2.2 | PaboTa ¢ TeKCTaMHU M X BEKTOPHBIMU NPEACTABICHUSMHI TEKCTOB. 3

IIpakTuka 4

np [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepraia 4
2.1

CamocrosiTesibHast padora 7
CP2.1 | [IpopaboTka yueOHOTO MaTepuaia JESKIun 1
CP2.2 | [loaroToBka K 1a00paTOpHBIM paboTaM 4
CP2.3 | [loarotoBka K pyOoeKHOMY KOHTPOJIIO 1
CP2.4 | Jlpyrue Buabl CaMOCTOSITEIbHON PabOThI 1

«O0y4eHue ¢ MoJAKpEIICHUEM»

3 Jexuun 4
3.1- [TonsTus arenra, cpenpl, COCTOSIHUSA, AEUCTBUM U Harpaabl. OyHKINS
3.2 neHHoctu cocrosiHus (Valuefunction) n GpyHKIMS KayecTBa NEUCTBUS

(Qfuntion).
OnTuMH3aus CTpaTeTud ¢ MOMOIIBI0 MaKCUMHU3aluu (PYHKIUN IIEHHO- 4
CTH u KauecTBa. Q-o0yueHwue.
I'my6okoe o0yuenue ¢ nonkpemienueM. Deep Q-Networks, Actor-critic.
Jlnsa yposus skcneptHbiii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTtopHbie padoThI 4
JIP3.1 | ITpumenenne Q-Networks 1yst perieHust IPOCTHIX OKPYKEHUH. 4
IIpakTuka 4
1P [IporpamMmMHO-anTOPUTMUYECKOE OCBOCHUE MaTepHalia 4
3.1
CamocrosTenpHas pabora 3
CP3.1 | [IpopaboTka yueOHOTO MaTepHaia JEKIIUA 1
CP3.2 | [ToaroroBka K 1a00OpaTOpPHBIM paboTaM 1
CP3.3 | [loaroToBka K pyoekHOMY KOHTPOJIIO 0,5
CP3.4 | JIpyrue BUJIBI CAMOCTOSTENILHOW PabOTHI 0,5

5. O0pa3oBaTe/ibHbI€ TEXHOJIOTHHU
B mpornecce npemnogaBanust Moysst HCIIONB3YIOTCS CIIEAYIONIME METObI, CPEACTBAa U OOHOBIIS-
€Moe MPH HeOOXOIMMOCTH MPOTPaMMHOE o0ecrieueHrne HHHOPMAITMOHHBIX TEXHOJIOTHI:
— e-mail nmpenogaBarerns;
— DIEKTPOHHBIE Y4eOHO-METOAUYECKUE MaTepUaibl Ui 00eCIIEYeHHsI CAaMOCTOATEIbHON PaboThI
CTYJCHTOB;



— CIHCOK CaiiTOB B ceTu «HTepHeT» A moucka HayYyHO-TeXHUYECKOM MHpOopMaIuu Mo pasjenam
JVCIIUTLITNHBL;
— TAaKeThl MPUKIATHBIX IpOrpamMmM, Harpumep, pytorch.

6. YueOHO-MeTOAMYECKOE O0ecnedeHHe CaMOCTOAITeIbHOM pPadoThl cTyaeHTOB. OneHo4YHbIe
cpeacTBa JJsl TeKYyIIero KOHTPOJISI YCHeBAeMOCTH,IIPOMEKYTOYHON aTTeCTAIMH MO HMTOram
OCBOEHHS THCUHUILIMHBI.

ANnAa obecrnevyeHuss CaMoCToATENIbHOM PaboTbl CTYyAEHTOB No Moay o cdopMupoBaH
METOAMNYECKUMN KOMIMIEKC, BKJIHOYAIOLLMM

B ceba cnegyowme y4ebHo-MeToaNYECKME MaTepHabl:

1. MNMporpamma Kypca.

2. YYEOBHUKMN MU yyebBHble nocoomsa.

3. CNHUCOoK aapecoB camToB B MH(POPMALMOHHO-TENEKOMMYHMKALMOHHOM CETU
«MHTepHeT» (panee

- ceTb «MHTEepHeT»), coaeprKalWmx akTyasibHy0 MHoOpMauMo No 6s10kamM Moayns.
Bubamnorpadpmyeckme ccbiJiIkM Ha y4ebHble U3ZaHMA, BXOASWME B METOAUYECKMM
KOMMJIEKC, NpMBeAEHbl B NepeyHe OCHOBHOM U AOMNOJIHUTENIbHOM YyY4E6HOM
uTepaTtypbl, HE06X0AMMOM ANA ocBoeHMA Moayns (pasaen 7).

K gononHuTeNnbHbIM MaTeprasiaM TakXKe OTHOCUTCA NepeyvYeHb pecypcoB ceTU
«MHTepHeT», peKOMeHAYEMbIX AJ19 CAMOCTOATE/IbHOM paboTbl NMPMY OCBOEHMU
Moaynsa (pasgen 7). CTyaeHTbl NoslyvaloT AOCTYN K YKa3aHHbIM MaTepuasiaM Ha
nepBoOM 3aHATMK NOo Moayio.

7. Y4eOHO-MeTOAMYECKOE M MATEPHAIbHO-TeXHUYECKOe obecnevyeHue TUCHUILINHBI(MOTY-
JIfA)

7.1. YueOHas aureparypa:

OcHoBHasi JIMTEPATYpPa M0 MOAYJII0

1. MamunHoe o0yuenue. Hayka 1 HCKyCCTBO IOCTPOEHUS allTOPUTMOB, KOTOpbIE
M3BJIEKAOT 3HaHUsA U3 JaHHbIX. [letep ®@nax. [IMK Ilpecc. 2015.

2. T'myboxoe oOyuenue. Ilorpysxenue B Mup HelipoHHbIx ceteil Hukonenko Cepreii
Uropesuy, Kanypun A. A. | Hukonenko Cepreit Uropesuy, Kagypun A. A.

3. O6yuenue c noakperienueM / Catron Puuapn C, bapto Ouapio I'., JIMK Ilpecc, 2020.

JlonotHUTe IbHBIE y4eOHbIe MATEPHAJIbI

1. OcHOBBI HICKYCCTBEHHOTO MHTeIIeKTa : yueOHoe nocobue / E.B.boposckas, H. A. JlaBsinoBa. 4-
e u311.,37ekTpoH. M.: JlaGoparopus 3nanwmii, 2020. 130 c.

2. HWckyccTBeHHBIN MHTEUIEKT ¢ mpumepamu Ha Python. J[xommlIpatuk. Bunesme. 2019.

3. Tpuxnagnoe mammHHOE 0OydeHue ¢ nomoibio Scikit-Learn, Keras u TensorFlow: konuenmumu,
MHCTPYMEHTBI U TEXHUKH JJISl CO3/IaHUSl MHTEJUIEKTyalIbHbIX cHUCTeM , 2-¢ u3nanue. KeponOpe-
nbeH. Jlnanektuka-Buibsame. 2020.

4. Xenpuk bpunk, [I)xo3zed Puuapne, Mapk @esepond «Mammunoe oOyuenuey, [Tutep 2017.

5. Kak yuntcst mammza: PeBomtorust B 007acTH HEHPOHHBIX ceTel U TiIy0okoro ooyuenus. S
Jlekyn. Ansrinaa PRO. 2021.

6. I'pokaem riybokoe o0yuenue. Duuapto Tpack. [Tutep. 2019.

7. OO6yuenue c nonkperenueM Ha PyTorch. Coopuuk peuentos. FOcu Jlro. JIMK Ilpecc. 2020.

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

7.2. UuTepHeT-pecypchbl



[IpuMepHBIil TepeueHb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX ITPH OCBOCHUH MOTYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Baenenue B mammHHOE 00yueHue oT «Bioinformaticlnstitute»
(https://stepik.org/course/4852/ promo )
3. Crneumanuzamus MammHHOEe 00y4eHHE U aHAU3 TaHHBIX OT «MOCKOBCKUN (PU3UKO-

texuuaeckuit ”HCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlmardopma i mpoBeieHUs copeBHoBanHMiA 1Mo DataScience( https://www.kaggle.com )

7.3. IIporpammHoe o0ecnevyenue:
—  Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016
— Microsoft Office 2007, 2010, 2016
— AntuBupycHoe 10 Kaspersky endpoint security
— CnpaBouHo-mipaBoBas cucrema “I'apant”

7.4. MarepuajibHO-TeXHHYECKOe o0ecreyeHue
Onucanne MaTepuAJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOIIJIS U3YUEeHUsI MOTYJIsI

[Tepeuenp MaTepUAILHO-TEXHUIECKOTO oOectieueHust Moayis
Ne /i1 | Bun 3agsaruit Bun u HaumeHoBaHE 000pyI0BaHUS

1 |JlekunoHHbIE Ayutopun ¢ MyJIbTUMEANMHBIMYA CPEICTBAMH, CPEACTBAMU 3BY-
3aHATUA KOBOCIIPOM3BEIEHUs U UMEIOLIUE BbIXO B ceTh «HTEpHET”. [ToMe-
LIEHUS ISl IPOBEICHUS ay IMTOPHBIX 3aHATUH, 000pYyI0BaHHbIE yueo-

2 |JIaGopatop- KomMmnbrorepHsiii Kj1acc ¢ KOMILUIEKCOM IPOTPAMMHBIX CPEICTB, IT03BO-
Hbl€ pabOTBI JSIFOILMX KaXJIOMY CTYJEHTY pa3pabaThiBaTh IPOIpaMMHbIE pean3a-
UM MTPAKTUYECKHX 33734 B XOJI€ BHITIOJHEHHUS JTa00OPaTOPHBIX paboT

3 |Camocrositens- |bubnanoreka, umeromnias pabo4yre MecTa i CTYJICHTOB. AyIUTOPHH,
Hasi paboTta OCHAILIEHHbIE KOMITBIOTEPAMHU C IOCTYNOM K ceTH « HTepHeT»

4  |[IpakTHka KomMmnbrorepHsiii Kj1acc ¢ KOMIUIEKCOM IPOTPAMMHBIX CPEICTB, IT03BO-
JSIOILMX KaXJIOMY CTYJEHTY pa3pabaThiBaTh IPOIpaMMHbIE pean3a-
UM MTPAKTUYECKHX 33734 B XOJI€ BHITIOJTHEHHUS JTa0OPaTOPHBIX paboT
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CeeeHnns 0 nepeyrBep:kJAeHUU NMPOrpaMMbl HA OYepeaHOH Yy4yeOHBbI roJ U perucrpa-
MU U3MEHEeHN

VY4eOHblit
rox

Pemenue kaden-
pHI

(Ne mporokona, nata)

BHecenHple M3MEHEHUS

[onnucs 3aB. Kaden-
poit




®OHJA OHEHOYHBIX CPEACTB JJIAA TPOBEJAEHUSA TEKYHIEI'O
KOHTPOJISI YCIEBAEMOCTH ¥ TIPOMEKYTOUYHOM ATTECTALIUA
OBYYAIOIIUXCA IO MOAYJIIO « CUCTEMbBI HCKYCCTBEHHOI'O
HUHTEJIVIEKTA»



OIIMCAHHUE HOKA3A"£‘EJIEI71 N KPUTEPUEB OLIEHUBAHUSA
KOMIIETEHIIU HA PA3JIMYHBIX OTAITAX UX
O®OPMUPOBAHUA, OIIMCAHUE HIKAJI OHEHUBAHUA

®onp oreHouHBIX cpeacTs (POC) mpemxycMaTpuBaeT Cleayrolee:

— OIMCaHWE KOMIUIEKCA MOKa3aTelel — JECKPUIITOPOB OCBOCHUSI KOMIIETEHIIMM B BUJIE
pe3yIbTaTOB 00y4EHUs, KOTOPBIE CTYACHT MOKET IPOIEMOHCTPUPOBATH (

— (tabmuua 1). st KOHTPOIIS TOCTUKEHUS KaXKI0TO U3 HUX MPETYCMOTPEHBI
OLICHOYHBIE CPECTBA B BUJI€ BOIIPOCOB, 3alaHUI U T.1.;

— 0003HauYeHUE KPpUTepHeB — NPaBUJI IPUHATHS PELICHUS MO OLIEHKE JOCTUTHYTBIX pe3yJIbTa-
TOB 00y4eHUs ¥ CHOPMUPOBAHHOCTH KOMIIETEHIIUH.

Hanpumep, B kauecTBe HIKanbl olieHuBanus npuHuMaercs 100-0anbHas cuctema ¢ BbIACIEHUEM

(Tpamarueii) oleHoK:

PediTuHr Ounenka Ha 3a4yeTe
85-100
71-84 3ayer
60-70
0-59 Hezauer

TUMOBBIE KOHTPOJILHBIE 3AJAHVS MJIM UHBIE MATEPHAJIBI,
HEOBXO/UMBIE JIJ151 OHEHKHU 3HAHUI, YMEHUI U (MJIN)
OMNBITA JESTEJIBHOCTH, XAPAKTEPU3YIOIINE DTAIIBI
®OPMHUPOBAHUSI KOMIETEHIMI1 B IPOLECCE OCBOEHUS
OBPA30BATEJILHOI ITPOTPAMMBI

BrinmyckHuk, oOCBOMBIIMK 00pa3oBaTeNbHYI0 TPOrpaMMmy, JODKEH o001anaTh
npohecCHOHANBFHBIMA KOMITETEHIIUSIMU TI0 TEMATHUYECKUM MOAYJISIM MPOTPaMMBIL:

Kon HanmenoBanue Pesynbrathl 00y4yeHus

TEMATUYECKOI O
MO JIA

BBenenue B uCKyc- 3Hanus:

CTBCHHBIA MHTEIUIEKT |— TEOPETHYECKUE OCHOBBI aHAJIN3A JAaHHBIX U

U OCHOBHBIE METO/IBI MAaIlIMHHOTO 00y4EHUs;

MAILIVHHOTO O0yYeHHst | —  creruduKa paboThl AITOPUTMOB MAIIMHHOTO O0YYEHHSL.

Uit paboTHI ¢ Tad- YMeHnus:

JINYHBIMH TAHHBIMHA - TIpUMEHEHHUE METO/0B MAIIMHHOIO 00yUYeHus,

MOJATrOTOBKA JIAHHBIX U UHTEPIIPETALUS PE3YJIbTATOB.

HaBbIkH (ONBIT 1€ATEJILHOCTH):

- HMHTEpecyeTcsl HOBBIMU TPEHAAMHU B CBOEH mpodeccro-
HaJIbHOW OTpaciu, paCCMaTPUBAET UX C TOUKHU 3PEHUS
MPUMEHEHUS B CBOEH JIESITEILHOCTH;

- OLEHMBAET PUMEHUMOCTD AIITOPUTMOB, BO3MOXKHBIEPUC-
KH | TTOCJIEICTBUS OITMOOK, HAXOIUT ONITUMAaJIbHBIEpeIIIe-
HUS 715 pabouunx 3a1a4




CucreMsI ITyOOKOro 3HaHus:

o0yueHus - NPUHIMIBI O0y4YeHHs U MPUMEHEHUS! HeWPOHHBIX CETEH.

- apXUTEKTYpPHI IITyOOKUX HEHPOHHBIX CETEH,
IIPUMEHSEMBIX B PEIICHUN ITPAKTUYECKUX 3a]a4
CBSI3aHHBIX C aHAJIM30M U300paKEHUN U TEKCTOB;

Ymenus:

- HacTpolKa He0OXOJIMMOTr0 OKpYKEHUs AJis pabOThI C HEW-
POHHBIMH CETSIMHU.

- TMpUMEHEHHE U T000YyUYEeHHENPea00yIeHHBIX
HEUPOHHBIX CETEU U3 JOCTYIHBIX
OoubmoTex

HaBbIkH (ONBIT AeSITEILHOCTH):

- BJAJACET HABBIKOM IPOBEICHHUS ITOJIHOTO UK
BBIYHCIIUTEIBLHOTO SKCIIEPUMEHTA, OTPAKEHUSI X014 BbI-
ITOJIHEHMSI TIPOEKTA U MOIYYEHUS PE3yJIbTaTOB B OTYETAX
U JOKyMEHTAlWH;

- BJIAJCET HABBIKOM MCIIOJb30BaHMS CYIIECTBYOIINX
IPOTPaMMHBIX OMOIMOTEK U MOAETeH, CO3IaHus
IIPOrpaMMHBIX peaau3anuil TIy00KUX HEHPOHHBIX CeTel

OOyueHue ¢ 3nanus:

MOJIKPETUICHUEM - TEOPETUYECKHUE OCHOBBI M AJITOPUTMBI OOYUEHHUSI C TO/I-
KpeIUIeHUEeM;

- TpuMeHeHue 00y4eHHs C MOJKPEIIEHUEM JIJIsl TIPaKTHYe-
CKHUX 3a/1a4.

YMmenus:

- BBIOOp U peanu3aliysi aNnropuTMOB 00y4EHHUs C TIOI-
KpETJIEHHEM C YUYE€TOM CIienu(PuKY 3a1auu

- ajamnTalnys ¥ HacTpOHKa alropuTMOB OOyUYEHUS C MOJ-
KpETJIEHUEM IO/ OTIPEICIICHHYIO CPEy.

HaBbIkHu (ONBIT AeSITEJIHLHOCTH):

- WHTEpecyeTcs HOBBIMHU TPEHAAMH B CBOEH mpodeccro-
HaJIBHOW OTpaciii, pacCMaTPUBAET UX C TOUKU 3PEHUS
MIPUMEHEHUS B CBOEH JIEATETLHOCTH;

- BJIaJ€eT HaBBIKOM HCIOJIb30BAHUS CYIIECTBYIOIIUX
MPOTrpaMMHBIX OMOJIMOTEK M MOJIENIEH, CO3IaHus
MPOrPaMMHBIX peaau3aiuii Ha OCHOBE aJrOPUTMOB
00y4eHus ¢ OJKPEIIEHUEM

CpenctBa UIst OIICHKHU Pa3IMYHBIX YPOBHEH (HOPMUPOBAHUS KOMITETEHITHH 110 KaTETOPHSIM
«3HATh», «YMETb», «BIAJETh» 00ECIEeUMBAIOT pPEATHU3ALMI0 OCHOBHBIX MPUHIUIIOB KOHTPOJIA,
TaKUX KaK OOBEKTUBHOCTH M HE3aBUCUMOCTH, MPAKTHUKO-OPHEHTUPOBAHHOCTH, MEKIUCIIUILIH-
HApHOCTb.

C yueTom 3TOro KOHTPOJIbHBIE BOMPOCH (3a1aHus, 3aaaun), sxogsaue B POC, nis pas-
JINYHBIX KaTerOpui U YPOBHENW OCBOCHUSI KOMIIETEHIIMM MOTYT UMETh CIEAYIOUIUNA BUL.

3HATD Ilpu-

MepbI:
Tumel 3a71a4 MAIIMHHOTO 00YYEHUS U KJIACCHI AITOPUTMOB, K HUM TIPUMEHSIEMBIE.
OcHOBHbIE HAMPABJICHUS PA3BUTHUS UCCIICIOBAaHHUIA B 00JIACTH CHCTEM
HCKYCCTBEHHOTO MHTEIICKTA.
3. Teopernyeckre OCHOBBI aJITOPUTMOB MAIIMHHOTO O0yUYEHUSI.

N —
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YMETD Ilpumepsnr:
[ToAroToBUTH JaHHBIE K UCTIOJIB30BAHUIO AITOPUTMA MAITMHHOTO 00Yy4EHHUS.
OrneHnBaTh Ka4€CTBO PEUICHU CHCTEM MAIIMHHOTO OOyUYeHHS.
3. AnmanTupoBaTh AJTOPUTMbI MAIIMHHOTO OOYUYEHUS K PELICHUIO MPAKTUUECKUX 3ajay.
BJIAJETD Ilpumepsr:
MeTtonomnorust pa3paboTKH pelIeHU MAIIMHHOTO O0yUYeHUsI.
ITpumepsl IpaKTUYECKOTO IPUMEHEHUS APXUTEKTYP UCKYCCTBEHHOTO UHTEJIEKTA.
3. MeTo/bl OHIaltH TECTUPOBAHMSI PEIICHU MAITUHHOTO O0YyYCHHUS.

N —

N —

METOJANYECKHUE MATEPHUAJIbI, OPEJEJISIOIIUE ITPOLIEYPbI
OLIEHMBAHMSI 3HAHWUI, YMEHUM U (WIN) OIIBITA
NESITEJIBHOCTH, XAPAKTEPU3YIOIIUE ITAIIbBI ®OPMHUPOBAHUS
KOMIOETEHIUN

[Tpumeps! (MakeThl) METOAMYECKUX MATEPUAJIOB, OMPEACSISIIONTUX MPOIEAYPhl OLICHUBAHUS 3HAHUH, YMEHUN 1
(M) ombITa AEATEIbHOCTH

HaumeHnoBanu Kparkas xapakrepucTuka IIpeacraBiienue
€ OLICHOYHOI'0 OIIEHOY- HOI'0 CpelacTBa OLIEHOYHOI'0 CPEACTBA
cpeAcTBa B (hoHe
Texymmii KOHTPOJIb CpencTBo npoBEpKH OCBOEHHUS Kommnexrsl Ouneto
yCIIEBAEMOCTH YPOBHEH «3HATbH), KYMEThH) (3amanuii)
KOMIIE-

KommiekT OMs1eTOB (MpUMeEpPHDbIii)
buner 1.

1.1 BatiecoBckmii knaccudukatop. Onenka npuzHakoB (Gaussian, Bernoulli, Multinomial). EM anro-
PUTM.

1.2 Knactepuzamus. kMeans, kMeans++, MeanShift, DBSCAN.

burner 2.
2.1 Aacambmu. Soft and Hard Voting. Bagging. Crydaiinsrii nec.
2.2 Metpuueckuii kimaccugukaropbl. KNN. WKNN.

buner 3.
3.1 Jluneiinas perpeccusi. LASSO, LARS. CART.

3.2 JlepeBbs pemenuii. UHpopMannoHHbIi BEIMTphIL. Ommoka kiaccuukanum, SHTPOITHS,
kpurepuil Jxunau. [IpyHuHT.

buier 4.

4.1 TI'mo6anbnbiii mouck. Ciyvaitaeiid mouck. Gridsearch. Cnydaiinoe Onyxnaanue.baliecoBckas ontu-
MU3AIHSL.

4.2 Jluneitnas perpeccus. [lonmmHOMManbHas perpeccus. [ peOHeBas perpeccusi.

buner 5.
5.1 AdaBoost. I'pagueHTHBII OYCTHHT pelIalouX IePEBbEB.
5.2 Knacrepuzauus. AgglomerativeClustering. MeTpuku Ki1acTepH3alHH.

buner 6.
6.1. Ouenka knaccudukanuu. DddexkruBHocThb 1o [lapeto. Precision-Recall 1 ROC kpusbie. AUC.

6.2 Heiiponnsie ceru. IlepuentponPo3en6narra. O6partHoe pacnpocTpaHeHue rpaaveHta. OyHKIMU aKTu-
Baruu. Softmax.

buner 7.
7.1 JloxanbHbII HIOUCK. HillClimb U €ro  Pa3sHOBHUJHOCTH. Omxur. I'eneTnueckuit



QITOPUTM.
7.2 MeTtoa onopHBIX BEKTOPOB. SApa.
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Ilepeyennb J1ad0paTOPHBIX padoT (MIPUMEPHBI)

O0mme pekoMeHIAIUH K J1a00paTOPHBIM padoTaM: 1Jis pa3HbIX YPOBHEW MTOATOTOBKU CTYIEHTOB
MO’KHO UCIIOJIb30BaTh pa3HyIo MIyOuHY peanu3anuu peuieHus. Tak, A1 cTyIeHTOB HETEXHUYECKHX
CHGLII/IaJIbHOCTefI 3ala- HUC MOXKCT 3aKJI0YaTbCd B MIPUMCHCHUHN I'OTOBBIX MCTOJIOB U3 OMOJIMOTEK WIIN
3aIll0JTHEHHUEM MPOITYCKOB B IIPOrpaMMax, Izie Oosiblias 4acTh NOATOTOBJIEHA MpenoaasareneM. s cTyeHToB
TCXHHUYCCKHUX CHCLIHaJIbHOCTeﬁ 3aJaHUC 6y,ueT 3aKJIIOYaThCA B pCain3dalluv aJirOPUTMOB 0€3 UCIIOJIL30BaHUS
TOTOBBIX PEILICHUIA.

JIP1.1 Metoast paboTsl ¢ Tabnumamu B Python. Arperanus u Busyanuzamus qaHHsix. [IpoBegeHue nepBud-
HOI'O aHAJIN3a JaHHBIX.

enu: m3ydyeHne MeToA0B pabOTHI ¢ AaHHBIMH B Python m mpoBeneHHWE NMEPBUYHOTO aHAIM3a JAHHBIX.

3ananue: 3arpysure garacet B pandasgaradpeiim. BeiBenute ocCHOBHBIE apaMeTpsl nqatacera. Onpenenure,
CKOJIBKO B JIaTaceTe CIy4aeB OTCYTCTBUSA MpHU3HAKOB. Omnpenenure, CKOJIbKO MPU3HAKOB SIBISIOTCA KAaTeropuaib-
HbIMU. Busyanusupyiite pacrpezneiieHue NPU3HAKOB 10 Kiaccam. BusyanusupyiTe 3aBUCHMOCTb MEXKIY IIPU3HA-
KaMH.

JIP1.2 Hcnonws3oBaHue W CpaBHEHHE anropuTMoB kiaccudukaruu: kNN, permaroniue AepeBbs U WX aH-
camOJIH, JIOTUCTUYECKast perpeccusi.

Lenu: IpUMEHEHUE u OLIEHKA QJITOPUTMOB

KJaccupuKauy. 3aJaHue:

Paznenute naracetr Ha 00ydYarolIUil U BadMIAIMOHHBIN ¢ cOXpaHEeHHEeM Iponopuuii kinaccoB. Knaccupumm-
pyiiTe TOUKHM M3 Aaracera ¢ nmomoinpio anroputMoB kNN, noructuyeckoit perpeccun, CART, ciaywaitHoro rneca,
CatBoost. [Tonbepute syuriye napaMmeTpbl aITOPUTMOB CIOMOIIBIO BaIUJAIIMOHHON BbIOOpKU. CpaBHHUTE Bpems
paboThI AITOPUTMOB U 3aBUCUMOCTh OT MPeA00pabOTKH JTaHHBIX.

JIP1.3 Ucnonws30Banme 1 OllEHKA alrOpuTMOB perpeccuu. [1og0op onTuManbHbBIX MapaMeTPOB PETPECCHH.

Lenu: nuzydyeHue alropuTMOB PErpecCcuu.

3aganue:

[TpumeHuTe METO JIMHEHHOW perpeccuu JUIsl pelieHus 3a1aun Ha aaracete. JJob6aBpTe B qaracer
MMOJIMHOMHUAJIbHBIE TIpU3HAKH. J[00aBstiiTe MpU3HAKK MMOKA HE YBUIIUTE TTepeoOydYeHNE Ha BATHIAIIMOHHOMJaTaceTe.
[Tpumenute rpedbHEBYIO perpeccuio U LASSO, uToOb1 n30aBUTHCS OT MepeoOyUueHUs.

JIP1.4 Ontumu3anuoHHble 3aauu U ux peuieHus. [lonbop runeprnapaMeTpoB alropuTMa ¢ MOMOILIbI0 METO-
JIOB OTITUMU3AIIH

Llenu: n3yyeHue alnropuTMOB peIIeHUs] ONTUMU3ALMOHHBIX 3a/1a4.

3anaHue:

1. OnTuMuU3MpyiTE JUIMHY MaplIpyTa B 3a7a4e KOMUBOSDKEpA € MOMOIIbIo anroputMoB hillclimb, omkura n

TEHETHYECKOTO arOpuT™Ma. BRIBETUTE MOTyYUBIINIACS TTyTh U €T0 JUTHHY.

2. OnTtumMHu3NpyiTe runepnapaMeTpsl alropuTMa MallmHHOTO 00y4eHus (Ha BBIOOp) C MOMOIIBIO CIIy4aitHOro

MOMCKa, MOUCKa Mo pemierke, anroputma hillclimb, renernueckoro anropurma.

JIP2.1 Knaccudukamnmst n300paxeHuid u TpanchepHoe oOyueHue.

Ilenu: w3yyeHHe METOJOB TIiIyOOKoro oOydeHuss s paboOTBl €

M300paKCHUSIMU. 3a/IaHue:

3arpy3uTe JataceT U Co3JaiiTe uTepatop Ui MOJENHU IIyOoKoro odydeHus. 3arpy3uTe npeloOyuyeHHYo Ha
ImageNetcBeprounyto cetb (AlexNet, VGG nnn ResNet) u no6asbre k backbonenonHocBs3HbIN cioif A o0yye-
HUs1. OOyunTe HEHPOHHYIO CeTh Ha, BU3yaTU3UpOBaB rpaduk GyHKIMHU MOTEph HA 0Oydaroled U BaluJallMOHHON
BbIOOpKE. Peanusyiite Moysb MpUMEHEHUS HEWPOHHOM CeTH K JIaHHBIM, MPOBEPbTE KayecTBO OOyueHHUS Ha Te-
CTOBOH BBIOOPKE.

JIP2.2 Pabora c TekcTaMM M HX BEKTOPHBIMH IpejacTaBieHusMH. Llemu:

U3y4YeHHE MOJIeJIeil BEKTOPHOTO MPEACTaBICHUS TEKCTOB. 3a/laHue:

CkauvaiiTe mpenoOydeHHble BekTopa s cioBaps. C MOMOIIBIO JHOO0TO KiIacCU(pHUKATOpa MAIIMHHOTO
obyue- Husa (kKNN, SVM, CatBoost) kmaccupunmpyiiTe TEKCThI U3 JaTacera IO CyMMe€ BEKTOPOB CJIOB.



Knaccugunupyiite Tekctsl ¢ nomoipsio LSTM certn.
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JIP3. 1 [Ipumenenue Q-Networks yist pemeHust MPOCTHIX OKPYKEHUH.

Llenu: n3yyeHue npuMeHeHHs 00y4YeHUs! C OJKPEIUICHUEM /ISl pEeLeHui 3a/1a4 KOHTPOJIS.
3amanue:

OO0yuuTe NMPoCTyI0 MOTHOCBI3HYIOQ-ceTh /Ui perieHus: okpyxenus LunarLander.

[Tponietypsl OlCHMBAHUS 3HAHUM, YMEHHH, (POPMBI M OpraHU3aIMsl TEKYIIEro KOHTPOJIS YCIEBAEMOCTU U
MIPOMEKYTOUHOM aTTecTali 00y4yaronuxcs

TGKYH_[I/II\/'I KOHTPOJIb YCIICBACMOCTH U MPOMCIKYTOUHAA aTTCCTAllksA CTYACHTOB BCACTCA B COOTBCTCTBHU C
[TonoxkeHrneM o TEeKyIIeM KOHTPOJE YCIEBAEMOCTH U POMEXKYTOYHOM aTTecTallui 00pa30BaTeNIbHOM OpraHn3aluu

Texkylmuii KOHTPOJIb YCIIEBAEeMOCTH

Monynpb genutcs Ha qBa 6moka. Kaxxaelii 6510k BKIIIOYaeT B ce0sl M3yuyeHUE 3aKOHUEHHOTO pasfiena, 4acTu
Monyns.

Texymuit KOHTposb 1O MOIYJI0 OCYIIECTBISETCS MO KaleHJapHoMy yueOHoMmy Tpaduky. Cpoxu
KOHTPOJIb- HBIX Mepornpusituii (KM) u cpoku noaseneHus UToros no Moayito oTodpakaroTcsi B pabounx y4eOHBIX
1aHax Ha cemecTp. CTyJeHT AOKEH BBINOJIHUTE BCE KOHTPOJIBHBIE MEPONIPUATHSL, PEyCMOTpEHHbIE Motyem Kk
yKa3zaH- HOMY CpOKY, IOCJI€ Yero MpenojaBareib NPOCTaBiseT OalibHbIE OICHKH, HaOpaHHBIE CTYJICHTOM IO
pe3yabpTaTam TEKYIIETo KOHTPOJIS yCIeBaeMocTy o Moyio.

KOHTpOJIbHOG MCPOIIPUATUC CHUTACTCA BBIIIOJIHCHHLIM, €CJIX 3a HCTO CTYACHT IMOJY4YHJI OLICHKY B 6am1ax HE
HIKE MUHUMAJIbHOM OLIEHKH, YCTaHOBJIEHHOM POrpaMMON MOZYJIS 110 JAHHOMY MEPONPHUSATHIO.

CryneHTbl, HEe CIaBIIME KOHTPOJIBHOE MEPOIPUATHE B YCTAHOBJICHHBIM CPOK, MPOAOIDKAIOT paboTaTh Hax
HUM B COOTBETCTBHE C MOPSAIKOM, IPUHATHIM 00pa30BaTeNIbHOM OpraHu3alyen.

IIpome:xxyTouHasi arTecTanus

dopmMoil MPOMEXKYTOUHOM aTrTecTaluu o Moayo SABJISIETCS 3a4eT.

OI.[GHI/IBaHI/Ie MOI[y.]Iﬂ BEACTCA B COOTBCTCTBHUH C ITomoxxenuem o TCKYIIECM KOHTPOJIC YCIICBACMOCTU U
MIPOMEKYTOUHOM aTTecTali CTYASHTOB 00pa30BaTeIbHOM OpraHU3alNu.

Hanpumep, MeToAMKA OLIEHKHU 110 PEHTHHTY

CTyzeHT, BBINOJHUBIIUI BCE MPETyCMOTPEHHbIE YUeOHBIM ITUIAHOM 33/IaHUS U COABUIMM BCe KOHTPOJIbHBIE
MEPOIPUSTHS, [T0JIy4aeT UTOIOBYIO OLIEHKY 110 MOYJII0 32 CEMECTP B COOTBETCTBHU CO CJIEAYIOIIEH HIKAJIOMN:

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

Peiitunr crynenra no MoJysiro 3a ceMecTp OnpezenseTcs Kak cyMma 0ajuioB, MOJTyYEHHbBIX UM 3a Bce OJIOKH
Monyis, u 6aIoB 3a IPOMEXKYTOUHYIO aTTecTaluo. MakcuMallbHOE KoIM4ecTBO O0aiioB 3a Mofynb B cemecTpe
ycTaHaBiauBaercs paBHbIM 100



MuHucTepCTBO HAYKHU M Bbiciero oopasosanus Poccuiickoii
Denepaunu PI'BOY BO «MHrymcknii
rocyAapcTBeHHbI YHHBepcuTe» CHCTEeMbI 19/37

HCKYCCTBCHHOI'O HHTECJIJICKTA

IIporpammy cocraBuia:

[Iporpammy cocTtaBuia:
Crt. npenogaBaTenb kabeapsl HHOOPMATHKU U COBPEMEHHEIX HMHPOPMAITMOHHEIX TEXHO-

gormii - Aswmena XK. X.
(monmkHoCTb, ®.1.0.)

[Tporpamma o100peHa Ha 3acenanny kadeapol «buosorus
ITpoToxom Ne 9 oT «21» nroug 2023 rona

[TporpamMma onobpeHa YueOHO-METOUYECKIM COBETOM XUMHKO-OHOIOTHIECKOTO (PaKyIbTeTa
[Tpotokon Ne 9 ot «23» urons 2023 roaa

[Iporpamma paccmoTpeHa Ha 3acefaHuu Y 4e0HO-METOUIECKOTO coBeTa yHuBepcuTeTa [IpoTo-
KkoJ1 Nel10 ot «28» urous 2023r.



MuHHCTepCTBO HAYKH U BbIciIero odopasosanusi Poccuiickoii
®enepannu ®I'BOY BO «MHrymcekmii
rocy1apcTBeHHbI YHHBepcuTeT» CHCTEeMbI 20/37
HCKYCCTBEHHOT0 MHTEJJIEKTA

CBeJeHMA O NepeyTBePKAEHUM IPOrpaMMbl Ha oYepesHOU yyeo-
HbI! I'OJ, ¥ perucTpanyu U3sMeHeHU

YuebHbil PeweHn BHeceHHble nsmeHeHUA MNoanwuce 3as.
rog, e Kadeapoi
Kadeap

bl
(Ne npoTtokona, gara)
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