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1. Ileau ocBOEHHUS THCIUNINHBI

L{enbro u3ydeHust TUCHUTLIMHBI «CHCTEMBI HCKYCCTBEHHOTO MHTEIICKTa ABJSCTCS (POPMUPOBAHUE
KOMIIETCHIIMH B 00JIACTH MPUMEHEHHS HHTEIICKTYaIbHBIX WH()OPMAIIMOHHBIX CHCTEM IS PEIICHUS
po(heCcCHOHANIBHBIX 3a]1ay.
3amaun JUCHUILIMHBL:
— O03HAaKOMHUTh C COBPEMEHHBIMH OO0JIACTSAMH HCCICAOBAHHS 110 HCKYCCTBEHHOMY HWHTEIUICKTY W
chepaMu MPUIOKESHHS SKCIIEPTHBIX CHCTEM;
— MO3HAKOMHUTH C KOHIICTIIUSMHU, COCTaBISIONIUMU OCHOBY COBPEMEHHBIX CHUCTEM HCKYCCTBEHHOTO

HHTCIJICKTA,

— HU3JIOKUTb TCXHHUYCCKUC ITOCTAHOBKM OCHOBHBIX 3aJidd, pCIIACMbIX CHCTCMaMHU HCKYCCTBCHHOI'O

WHTEJIJICKTA;

IIO3HAKOMMUTD

C

0COOEHHOCTSIMU

IMPaKTUYICCKOIro

HCIIOJIB30BaHUA

MH(POPMALMOHHBIX CHCTEM B 007acTH HHPOPMAIITMOHHOM OE30MTaCHOCTH.

2. Mecto nucuunyimibl B ctpykrype OIIOII 6akanaBpuara
[{ukJy, K KOTOPOMY OTHOCUTCS AUCLIUIIIIMHA:
b1.B.18. «CrucreMbl HCKYCCTBEHHOTO MHTEIJUIEKTA»

HUHTCJUICKTYAJIbHBIX

Koa u O0600111eHHbIE TPYAOBBIE QYHKIIUM TpynoBbie GyHKIUM
HAaNMMEeHOBaHHe Kon HaumeHoBaHnue Ypose HauMmeHoBaHue Kon |YpoBensn
npo¢ecCHOHAIBLHO Hb (moxypoB
ro KBaJIH €Hb)
cTangapra (pukan kB
nu Kaluu
06.015 C Bsmmonuenue 6 OnpeneneHue C/01.6 6
Crenuanicr 1o pabor u [IEPBOHAYAIILHBIX
nH(pOpMaITMoHH yIpaBIcHHE TpeOOBaHUI 3aKa3uuKa K
bIM CHCTEMaM paboTamH 1o M C 1 BO3BMOXKHOCTH HUX
cosnanmo(Moaud peanu3anuu B IC Ha agane
MKAITAH) U MpeJl KOHTPAKTHBIX padoT
JIOKyMEHTUPOBaHUE C/07.6| 6
COTIPOBOXKJICHUIO
HIC CYILIECTBYIOIIUX OU3HEC-
’ [POLIECCOB OPTaHU3ALN
BTOMATHU3H
ABTOMATH3HPYIOI 3aKa3uMKa
MX sa/iaun (PEeBEPCHHKMHUPHHT OH3HEC
OpraHU3alNOHHOT —IIPOLIECCOB OPraHMU3aIINH )
0 yHpaBJICHUS U Pa3paboTka Moienu C/08.6] 6
OusHeC - OM3HEC TIPOLIECCOB
poiieccaMu 3aKa34yuKa
Paspabotka apxutektypa |C/14.6| 6

NC




[TpoekrupoBanue u qu3aiin |C/16.6| 6
1C

PazpaboTtka 6a3 maHHBIX C/176| 6
NC

CBsi3b AUCHHUIIJINHbBI «Cucremsl HCKYCCTBCHHOI'O MHTCIIJICKTa»
C MIpeImeCTBY OIIMMHA  TUCHUIVINMHAMHA U CPOKH UX U3YYCHUSA

Kon JIMCIUIITAHBL, MPEANIECTBYIONINE TUCIUTIIINHE Cemectp
JTUCHHTLIIUHBI «CucreMbl UICKYCCTBEHHOT'O UHTEIIJICKTAY)
b1.0.07 NudopmaTtuka u nuaGopmMaimoHHbIe TEXHOJIOTUH B 3
PO ECCHOHAIILHOM IESITEIbBHOCTU
b1.0.19 MaremaTuka 1,2
b1.B.13 MaimaHoe 00ydeHue 5

CBa3pb ANCIHUIIJINHBI «Cucrtemsbl HCKYCCTBCHHOI'O MHTCJIJICKTa»
C MOCJIECAYIOINUMH NTUCHUIITIMHAMHA U CPOKHA UX U3YICHUSL.

Kon JIMCIUTIITUHBIL, PEANIECTBYIONINE TUCITUTIIINHE Cemectp
JUCHHUIIIINHBI «CucteMbl HCKYCCTBCHHOI'O HUHTEIIJIICKTa»
b1.B.09 HNHTEeeKkTyanbHble CUCTEMBI U TEXHOJIOTUU 7
b1.B.16 TexHonorust aHanr3a U BU3yajln3aluu JaHHBIX 5

3. Pe3yJbTaThbl 0CBOCHHS AMCHUILIMHBI (MOAYJIs1) «CUCTEMBI HCKYCCTBEHHOT'O MHTEIUIEKTa
[Tpouecc u3yueHus IMCUUIUIMHBI HallpaBjeH Ha (OPMUPOBAHUE 3JIEMEHTOB CIEAYIOIIMX KOMIETEHIIUN
B cooTBeTcTBUU ¢ PI'OC BO 1o jaHHOMY HanpaBIeHUIO:

Kareropus
(rpynna) Koa u HauMeHoBaHMe  Koj y nanMeHOBaHHE HHANKATOPA JOCTHIKEHHS
KOMIIETeH LN i rOMTETEHTT KOMIETCHIHH
YK-5 YK-5.CriocoGen VK-5.1.
BOCIIPMHUMATH 3HaTh: 3aKOHOMEPHOCTH U OCOOEHHOCTH
MEXKYJIbTypHOE COIMAIbHO-UCTOPUYECKOTO PA3BUTHSI PA3ITMUHBIX
pa3HooOpa3ue KYJIbTYp B
o01ecTBa B ATHYECKOM U (pritocohcKOM KOHTEKCTE.
COLMATBHO- VK-5.2.
HCTOPHYECKOM,




I1K-9

ITHYECKOM U
¢puinocopcrom
KOHTEKCTAaXx.

I1K-9 - Cnocoben
BBIABUTH
€CTECTBCHHOHAYYHYIO
CYILIHOCTB TIPOOJIEM,
BO3HHUKAIOIIUX B XOJIe
mpodhecCHOoHaATBHOMN
JICSATEIILHOCTH B 00JIaCTH
MOJICITUPOBAHUS U
aHaIN3a CI0XKHBIX
CCTCCTBCHHLIX U
HUCKYCCTBEHHBIX CUCTEM

VMeTb: TOHMMaTh W  BOCIPUHHMATh pasHOOOpasue
o0miecTBa B COLMAIBHO-UCTOPHYECKOM, JTHYECKOM |
¢$m10copcKOM KOHTEKCTaX.

VK-5.3.

Biagers: mpocTedMMu METOAAMU aJIEKBATHOTO
BOCIIPHUATHS MEKKYJIBTYPHOT'O PAa3HOOOpa3us

o0miecTBa B COUATBHO-UCTOPUIECKOM, 3TUIECKOM
npuI0co(hCKOM KOHTEKCTaX; HaBbIKAMH OOIIICHHS

B

MHpE KYJIBTYPHOTO MHOTO00pa3usi C HCIOJb30BAaHUEM

ATUYECKUX HOPM MOBEACHHUS.
YK-5.4. Co3HaTenbHO BHIOMPAET LIEHHOCTHBIE OPUEHTUPHI U
IPaKAAHCKYIO MO3MIUIO; apryMEHTHPOBAHO OOCYXIaeT U
pemraeT npooJIeMbl MEPOBO33PEHYECKOT0, O0IIECTBEHHOT'O 1
JMYHOCTHOTO XapakTepa

[1K- 9.1 [ToHnmaeT npuHUKUIBI3HATH

[OCTPOCHNA U OCHOBHBICOCHOBHBIEC HAIIPABJIECHUS
METO/IBI CUCTEM
HMCKYCCTBEHHOTO HWHTEJIICKTA!
U TIPUMEHSIET UX AJIS PelleHus
3aaq npodeccrnoHaIBHOM
JESTENbHOCTH, nareniekra. [1K -9 — 31
[1K- 9.2. Uccnenyen€CTECTBEHHOHAYYHYIO
HaIpaBlICHUS IPUMEHEHUSACYITHOCTD TIPOOIIEM,
CHUCTEM MCKYCCTBEHHOT Ol 3 H K AOMINX
WHTEIJIEKTa  JIJIS Pa3iIM4HbIX
MpeIMETHBIX 00acTel;

[1K- 9. 3. BeiOupaet
KOMILJIEKCBI METO/IOB u
MHCTPYMEHTANIbHBIX ~ CPeCTBCIOKHBIX ECTECTBEHHBIX U
HMCKYCCTBEHHOTO HWHTEJUICKTAMCKYCCTBEHHBIX CHCTEM

pa3BUTHS UCCIECIOBAHUN B
00J1aCTH CUCTEM
MCKYCCTBEHHOT'O

B X0/I€ MPO(eCCHOHATBHON
TEATEILHOCTH B 00J1acTH
MOJICTTMPOBAHUS U aHATTN3a

1A pemenuA[1K-9 — 32
Npo(GeCCHOHANBHBIX 33129 By perTh
3BHCHMOCTH. .
0COOEHHOCTEN  IpeaMEeTHOM

€CTECTBCHHOHAYYH
obnacTH. YAHYIO

CYIIHOCTB TIPO0JIEM,
BO3HUKAIOIINUX B XOIC
npodeccuoHaNbHOMI
NeSITETIbHOCTH B
00J1aCTH MOJICTTUPOBAHUS U
aHaJIM3a CJIOMHBIX
C€CTCCTBCHHBIX U
HNCKYCCTBCHHBIX CUCTEM
MK-9 - V1
HCIIOIb30BaTh 3HAHKE
OCHOBHBIX METO0B

HCKYCCTBCHHOI'O



4. CTPyKTYypa U cojiep:KaHHe JUCHUILINHBI (MOLYJI51)
4.1. CTpyKTypa TUCHUNIHHBI (MOIYJIA)
OO011ast TPyA0EMKOCTh AUCHUIIMHBI COCTABISAET 2 3a4E€THBIX €JUHHULL, /2 4acoB.

MHTCJIJICKTA B
MOCIEAYOLIEN
Mpo¢eCCHOHATBHON
eI TEIIbHOCTH
[1K-9 - V2

Biaaners

HAaBBIKAMH BBISBJICHUS
€CTECCTBEHHOHAY4YHOH
CYIIIHOCTHU

po0JieM, BOZHUKAIOIINX B
X0]1¢ TPOoeCCHOHATBHON
IesITeIbHOCTH B 00JIaCTH
MOJICIIMPOBAHUS U aHATIU3a
CIIOKHBIX €CTSCTBCHHBIX M
HMCKYCCTBEHHBIX CUCTEM
I1K-9 — Bl

HaBBIKAMHM HCII0JIb30BaHHUS
3HAHHUSA OCHOBHBIX METOI0B
MCKYCCTBEHHOT'O
WHTEJIJIEKTA B
ocJyeyrouein
MpoQeCCHOHAIBHON
JIeSITCIIbHOCTH

I1K-9 — B2

WNe i/m

CaMOCTOSITETbHYIO Pa0OTy CTY/IEHTOB U

Buasbl yuedHoii padoThbl, BKIIOYAS

TPY/A0EMKOCTh (B Yacax)

DopMbI TEeKYLIET0
KOHTPOJISl yCIIeBAeMOCTH
(no neoensm cemecmpa)
DopMa IPOMEKYTOYHOM

KonTakTHas CamocrosiTeJIbHA aTTecramuy (1o
pa6ora s1 paGoTa cemecmpam)
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Beenenue B
MCKYCCTBEHHBIN

MHTEJJIEKT U OCHOBHBIE 10110 | 8 8
METOAbl  MAIIMHHOI'O
o0yueHust g padoThl

CucreMbl  T1y0OKOroO 41416 7
00ydeHUs
OO0y4eHme ¢ 4 | 4| 4 3
MOAKPEIICHUEM
Boero 18|18 18 18
Kypcosas paboma
(npoexm)

loozomoexa k sK3ameny

OO01mass TpyJI0eMKOCTh, B TTpomexkyTOYHAas
Hacax Dopma
72 118 | 18 | 18
Bauet *
18 _
3ayeT ¢ OLEHKOI
OK3aMeH
4.2. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)
Ne ni/m HanmeHoBaHHME MOIYJIsI, COICPIKAHUE Yacel
«BBeleHHe B HCKYCCTBEHHbIH MHTEJIEKT M OCHOBHBIE
1 METOAbl MAIIMHHOTO O0y4eHHs JJsi PpadoTbl ¢ TAOJIMYHBIMH
JAAHHBIMID)
Jlexkunu 10
1.1-1.5 [OnmmonanbHO: MaTeMaTHYeCKUH JIMKOe3 110 3JIeMEHTaM 10
MaTeMaTU4eCKON CTaTUCTUKH, JIMHEHHON anreopsl u

MaTEMaTUYECKOT0 aHaIn3a. |

OcHOBHBIE 3aJla4¥ CHCTEM MCKYCCTBEHHOTO HWHTEIIIEKTA.
Knaccudpukanus, xnacrepuzanusi, perpeccus. THIBI MalIMHHOTO
0o0y4YeHHMs: C yuuTeneM, 0e3 yUUTessl, C YaCTUUHBIM NPUBJICYEHUEM
yuuTensi, 00y4eHHe ¢ MOIKPEIICHUEM.

Knaccudukanus Ha mnpumepe anroputMa K-Ommxaimmmx
cocemeir (KNN) [OmmuonansHo: BeICTpBI MOKMCK  OIMKAWIIHX
coceziet.]. MeTpHKHM OLEHKH KJIacCU(UKAlUU: MOJIHOTA, TOYHOCTb,
FI, ROC, AUC. BammpmanuonHas u TecToBas BbiOOpka. Kpocc-
Banuanus. Pabota ¢ kaTeropuaabHbIMHU IPU3HAKAMHU.

Perpeccus. Metpuku onenku perpeccun: MSE, MAE, R2 -
KO3 PHULHEHT JIETEPMUHALIH. JIuneiinas perpeccus,
noJMHOMHaNbHast perpeccus. llepeoOyueHne u perynaspusanus,
rpeoneBas perpeccus, LASSO, ElasticNet.

Jluneitnele mogmenu g kiaccuukauuu. llepuenTpow,
JIOTUCTUYECKAsT PErpeccusi, IOJHOCBSI3HbIE HEWPOHHBIE CETH,
CTOXACTUYECKUI IpaIuEHTHBIN CITyCK M 00paTHOE pacIpOCTpaHEHUE
rpaaueHTa. Perymsipusanyst TMHEHHBIX MoJeNel KiIacCH(pHUKAIUNN.




Knacrepuzanms,  k-means,  k-means++,  DBSCAN,
arJioMepaTHUBHAas KjlacTepu3anus. MeTpuky OLeHKH KIacTepU3aliy.

ANTOpUTMBI, OCHOBAHHBIE HAa NPHMEHEHUM pEIIAOIINX
nepeBbeB.  Kputepuu pasznmenenuss  y3nma:  MHPOPMALMOHHBINA
BBIMIPBII, KpuTepuil JKuHM. AHcamMONM pellaronux JepeBbEB:
CIIy4aiiHbIH JieC, TPaAUEeHTHBIN OyCTHHT.

Merton onopHbix BekTopoB. Ilpsmas m oOpaTHas 3ajgaua.
Omnpenenenne onOpPHBIX BEKTOPOB. S 1€pHBIN TPIOK.

HauHbiii OaiiecoBckuii kiaccudukarop. MeToapl OIEHKH
pacupeneneHus npusHakoB. EM-aaropurm Ha Ipumepe CMeECH
rayccHuas.

MeTtop1 6€3rpaAMEHTHON ONTUMHU3ALMH: CIIy4aliHbIN MTOUCK,
hillclimb, oTxur, reHeTHYECKUiT aIrOPUTM.

JlaGopaTopHbie padoThI

JIP1.1

Meroasl paboTel ¢ Tabnuiamu B Python. Arperamus u
BU3YaTH3aIUs
naHHbIX. [IpoBeieHre NepBUYHOTO aHAIH3a JIAHHBIX.

JIP1.2

Hcnonp3oBaHne U CpaBHEHHE AJTOPUTMOB KIACCHU(PUKAIIH:
KNN,

peliaronue JAepeBbes M HUX aHcaMOJsM, JIOTHCTUYecKas
perpeccusi.

JIP1.3

Hcnonb30BaHue M OLEeHKA anropurMmoB perpeccuu. Iloadop
ONITHUMAJTbHBIX
MapaMeTPOB PErPECCHH

JIP1.4

OnTuMM3anMoOHHBIE 3aladyd W WX pemeHusd. Ilombop
TUIIEPIIapaMETPOB AJITOPUTMA C TOMOIILI0 METOJIOB ONITHMHU3AIIHH.

IIpakTuka

11P1.1

[TporpaMMHO-aIrOPUTMHUYECKOE OCBOCHHE MaTepHaa

CamocrosTeabHas pa60Ta

CP1.1

[TpopaboTka yueOHOTrO MaTepuaa JCKIui

CP1.2

ITonroroBka Kk 1a00paTOpHBIM paboTam

CP1.3

[ToaroroBka K pyOeKHOMY KOHTPOJIIO

CP14

Jlpyrue Buabpl CaMOCTOSITENbHON pabOThI

Jlekuuu

2.1-
2.3

Heiiponnsie cetu. @yHKIMM OMMOKH HEHPOHHBIX ceTe U
oOydeHue ¢

MIOMOIIBIO OOPAaTHOTO pacipocTpaHeHus rpaguenra. [lonstue
03T4a U 3MOXHU.

Paborta ¢ M300pakeHUsIMH C TOMOUIbI0 HEWPOHHBIX CeTeH.
Caeprounble HelipoHHble ceTn. Omeparuu cBepTOK, max-pooling.
[lonynspHble apXUTEKTYpbl CBEPTOYHBIX HEHWPOHHBIX CETEH:
AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpancheproe oOyueHue.

O6paboTtka TekcToB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C
IIOMOIIBI0 HEUPOHHBIX ceTed. BekTopHBIE NpeACTaBICHUS IS
TekcTa: word2vec, skipgram,

CBOW, fasttext. PexyppentHsle HelipoHHble ceTH, LSTM,
GRU.

Tpancdopmepsi, BERT, GPT.

JlabopaTopHbie padoThl

JIP2.1

Knaccudukanus nzobpaxennii u TpanchepHoe odydeHue.




JIP2.2 Pabora ¢ TekcTamMu M WX BEKTOPHBIMH IIPEICTABICHUSIMH 3

TEKCTOB.
IIpakTuka 4
Imp [IporpaMMHO-aIrOpUTMHUYECKOE OCBOCHHE MaTepHaa 4
2.1
CamocrosiTesibHast padoTa 7
CP2.1 ITpopaboTka yuebHOrO MaTepuana JeKIun 1
CP2.2 [ToaroroBka K 1a00paTOpHBIM paboTam 4
CP2.3 [TonroroBka K pyoe:KHOMY KOHTPOJIIO 1
CP2.4 Jlpyrue BUIBI CaMOCTOSITENBHON pabOThHI 1
«OO0yueHue C NOAKPEIIIEHUEM
3 Jlexkuun 4
3.1- [lonatus areHra, cpenbl, COCTOSHUS, NEMCTBUH U Harpasisl.

3.2 | Oynkuus

nenHoctu coctossaus (Valuefunction) m GyHKIMS KadecTBa
nericteus (Qfuntion).

OntuMuzaiusi CTpaTerdd C IMOMOIIBID MaKCUMU3AIUH 4
(GyHKIMI IEeHHOCTH U KayecTBa. Q-o0yueHue.

I'ny6okoe oOyuenue ¢ moakperieaueM. Deep Q-Networks,

Actor-critic.
st yposnst axcnieptHbIii: REINFORCE, A2C, PPO, DDPG.
JlaGopaTopHble padoThI 4
JIP3.1 [Mpumenenne  Q-Networks Juis  pemieHHst  MPOCTBIX 4
OKPY’KECHHH.
IpakTuka 4
1P [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHraia 4
3.1
CamocrosiTesibHasi padora 3
CP3.1 [TpopaboTka yyeOHOro MaTepuasa JeKIui 1
CP3.2 [TonroroBka K 1a00paTopHbIM paboTam 1
CP3.3 [TonroToBka K pyoe:KHOMY KOHTPOJIIO 0,5
CP34 Jlpyrue BUJbl CAMOCTOSITENIbHOM paboThI 0,5

5. O6pa3oBaTre/ibHbIE TEXHOJIOTHHU

B nponecce npenonaBanust Moysst HCHONB3YIOTCS CIEAYIOLINE METO/IbI, CPEACTBA M OOHOBIISIEMOE ITPU
HEO0OXOIUMOCTH IIpOrpaMMHOe obecriedeHre nHHOPMAIMOHHBIX TEXHOIOTHIl:

e-mail mpemogaBareis;

DJIEKTPOHHBIC YUYEOHO-METOIUYCCKUE MAaTepUaibl Ui OOSCIICUYCHHS CaMOCTOSATEILHOW pPabOThI
CTY/ICHTOB;

CIIMCOK CalTOB B ceTn «MHTEepHET» IS TOMCKA HAYYHO-TEXHUUECKOW MH(OPMAIIMH 110 pa3JieinaM
JUCIIMITIIMHBI,

MaKEThI MPHUKIIAJIHBIX IPOrpamMmm, Harpumep, pytorch.

6. YueOHo-MeTOIMYECKOEe OOecreueHHe CaMOCTOSITeIbHONH padoThl cTyl1eHTOB. OQueHoOYHbIe

cpeacrea Jisd TEKYHIEro KOHTPOJIHA yCHeBaeMOCTPl,HPOMe)KyTO‘IHOﬁ arrecrainmm 110 HUTOoramM
OCBOCHHUSA TUCIUIIJINHBI.

Jlna obecriedeHns caMOCTOSITENbHOM paboThl CTYAEHTOB 0 Moyio chOpMHUPOBaH METOIUUECKHIA
KOMIUIEKC, BKJIFOUAIOLINI



B ce0s caeayromye yueOHO-MEeTOIUISCKUE MaTepHaIbl;

1. IIporpamma Kypca.

2. Y4eOHUKH U y4eOHBIC TTIOCOOMS.

3. Criicok aapecoB caldToB B MH(GOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOH ceTn «HTepHeT» (nanee

— ceTh «MHTEepHET»), comepKaIuX aKTyaIbHYI0 HHPOpMAIIHIO 1o 6J10kaM Moys.

bubmmorpaduieckue cChUTKH Ha Y4eOHBIC H3IaHUS, BXOASIINE B METOAMYECKAN KOMILUIEKC, IPUBEICHBI B
TIepeyHe OCHOBHOM M JIOTIOTHUTEIHHON Y4eOHOM TUTepaTyphl, HEOOXOAMMOM /71l OCBOSHUSI Moayis
(pazmen 7).

K nononHuTeNnbHBIM MaTepHaiaM TakKe OTHOCUTCS MepeueHb pecypcoB cetu «MHTepHeTY,
PEKOMEHIyEMBIX JJISI CAMOCTOSTEIIbHON paboThI pu ocBoeHnH Moayis (pazaen 7). CTyAeHTHI MOJIyJaroT
JOCTYT K YKa3aHHBIM MaTepHajiaM Ha IepBOM 3aHATUU 10 Moyiio.

7. Y4yeO0HO-MeTOAHYECKOe ) | MaTepuaJIbHO-TeXHUYECKOe o0ecreuenue
AUCHHUILIMHBI(MO/YJIs1)

7.1. YueOHas qureparypa:

OcHoBHasl J1UTEpaTypa 1o MOIy.I10

1 Mammanoe oOy4yenne. Hayka u HCKycCTBO MMOCTPOSHHS AITOPUTMOB, KOTOPBIE U3BJICKAIOT
3HaHud u3 gaHubix. [lerep ®@nax. JIMK Ilpecc. 2015.

2. TI'my6okoe obyuenue. [Torpyxenue B Mup HelipoHHBIX cetell Hukomnenko Cepreit Mropesuy,
Kanypun A. A. | Hukonenko Cepreii Uropesuu, Kanypun A. A.

3. Oo6yuenue ¢ moakperuieaneM / Carron Puuapn C, bapro Dunpro I'., JIMK Ilpecc, 2020.

JlonoJIHUTeIbHBIE y4eOHbIe MATepHaJIbI

1. OcHOBBI HCKYCCTBEHHOTO UHTEIIEKTa : yueOHoe nocobue / E.B.bopoBckas, H. A. JlaBbiioBa. 4-¢
u3.,95ekTpoH. M.: Jlaboparopus 3nanwuii, 2020. 130 c.

2. VckycCTBeHHBIN MHTEIUIEKT ¢ ipuMepamu Ha Python. Jlxomml Ipatuk. Bumbsive. 2019.

3. TpuxmagHoe mamuHHOe 00ydenue ¢ momorpio Scikit-Learn, Keras u TensorFlow: xonmemnium,
UHCTPYMEHTBl M TEXHUKHU JUIS CO3JaHMsS MHTEIJICKTYaJlbHBIX CHUCTEM , 2-€ U3JaHHe.
KepouOpenben. [nanextuka-Bunbssme. 2020.

4. Xenpuk bpunk, J[xo3ed Puuapne, Mapk ®esepond «MammnHoe 00yuenuey, [Tutep 2017.

Kak yuutcst mammna: PeBosrorust B 006J1acT HEMPOHHBIX ceTell U Tiry0okoro o0y4yenus. S JlekyH.
Anpsniuaa PRO. 2021.

6. I'pokaem rimybokoe o0yuenue. Duuapro Tpack. [Tutep. 2019.

Oo0yuenue ¢ noakperuieanem Ha PyTorch. Coopuuk penentos. FOcu Jlro. IMK Tlpecc. 2020.

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

o1

~

7.2. UHTEpHET-pecypChl

[TprMepHBIii TEpeUeHb PECYPCOB CETH «MHTEPHET», PEKOMEHYEMBIX TP OCBOEHUH MO

1 Open Machine Learning Course (https://mlcourse.ai)

2. Beenenue B mammuHoe o0yuenue ot «Bioinformaticlnstitutey
(https://stepik.org/course/4852/promo )

3. Crenuanu3aius MammHHOe 00y4eHHe U aHalu3 JaHHBIX OT «MOCKOBCKUH (hHU3HUKO-
texHuueckuid mHCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)

4. [Tnardopma st npoenenus copeBHoBanuii mo DataScience( https://www.kaggle.com )

7.3. IIporpammHoe obecnieyeHue:
— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016
— Microsoft Office 2007, 2010, 2016


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

— Awnrtuupycuoe I10 Kaspersky endpoint security
— CnpaBouHo-1ipaBoBas cucrema “I'apant”

7.4. MaTepuajJbHO-TeXHHYECKOEe o0ecreyeHue
Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 1JIA U3YyUYEHHUS] MOTYJIS

HepequL MaTCpPUAIIbHO-TCXHUYECCKOI'O obOecIieueHust MO,[[y.]'IfI

Ne ni/m|Bup 3anstuit Bun u nHanmeHnoBaHue 000pyAOBaHUS
1 |JlexuuoHHsle Aynurtopun ¢ MyJbTUMEAMMHBIMU  CpPEICTBAMHU, CpEACTBAMHU
3aHATUSA 3BYKOBOCIIPDOM3BEIICHUA U HMeEIoIMe BbIXOA B ceTb «lHTepHET».
[Tomernienust sl MPOBEACHUS AyAUTOPHBIX 3aHATUH, 00OPYIOBaHHbIE
2 |JlaGoparopubl |KOMIBIOTEpHBI KJIACC € KOMIUIEKCOM MPOTPAaMMHBIX CpEACTB,
e paboThI MO3BOJISIIOUIMX KaXJIOMY CTYJIEHTY pa3padarblBaTh IPOrpaMMHbIE
peain3aly NPaKTUYECKUX 33a4 B X0JI€ BBIIIOJHEHUS Ja00PAaTOPHBIX
ﬂf)Rf\’T‘
3 |CamocrositensH |bubnuoreka, numeromas paboune Mecta JUisi CTYACHTOB. AyAUTOPHH,
ast pabota OCHAIlIEHHbIE KOMITBIOTEPAaMH C JOCTYIOM K ceTH «HTepHeT»
4 |IIpaxkTuka KoMmmnbroTepHelii KiacC ¢ KOMIUIEKCOM IIPOIrPAMMHBIX CpEICTB,

MO3BOJSIIONIMX KaXIOMY CTYIEHTY pa3padarhiBaTh MPOrPaMMHBIC
pealn3anyy MPaKTHYECKUX 3379 B X0JIC BBITIOJHEHUS Ta00PaTOPHBIX
pabor




Pabouas nporpamma auctuIuinHbl «CHCTeMbl HCKYCCTBEHHOI0 MHTEJIEKTA»
cocraiieHa B cooTBeTcTBUM ¢ TpeboBaHuaMu ®PI'OC BO no HanpaBieHUIO NOATOTOBKU
09.03.02 «MHpopMalIOHHBIE CHCTEMbl M TEXHOJOTHH», YTBEP>KICHHOTO MPUKA30M
MunucrepctBa oOpazoBanus u Hayku Poccuiickoit ®enepamnu ot « 19  » ceHTs0ps
2017 r. Ne 926(pen.8.02.2021).

[IporpamMmmy cocTaBuIu:
K.mex.nayk, crapmmii npenoaaBarens kadeapsl «MHPOpMAIMOHHBIE CHUCTEMBI HU
texHonorun» Papruena 3.C.

[Iporpamma omobpena Ha 3aceganuu kadenapsl «MHPOpMalMOHHBIE CHCTEMBI H
TEXHOJIOTUI»

ITpotokois Ne 8 oT «27» anpenst 2026 rona

[TporpamMma onobpeHa YueOHO-METOAUYECKOW KOMHCCHEN (PU3MKO-MATEMAaTUYECKOTO
bakynbTeTa

[IpoToxon Ne 6 ot «28» anpens 2026 rona



CaejleHnsl 0 mepeyTBepKAeHHH NMPOrpaMMbl HA 0YepeaHOH Y4eOHBbIH ol U perucTpanun
M3MeHeHu

VYuebublii | Pemenue kadeapsr Buecennble n3meHeHus [Toanuce 3as.
rox (Ne mpoTtokona, nata) kadempoi




[Ipunoxenue

®OH/I OLIEHOYHBIX CPEJACTB JUCHUILIUHBI (MOAY.JIS)

b1.B.18 CucreMbl HCKYCCTBEHHOT0 HHTEJLJIEKTA

Hal'lpaBJIeHI/Ie NOAT0OTOBKH

09.03.02 UundopManHOHHBLIE CHUCTEMbI U TEXHOJIOTHU

HanpasjieHHOCTH (MPpO(HJIb NOATOTOBKH)

HNudopManuoHHbIe CUCTEMbI U TEXHOJIOTHMH

Kpaimpukauus BeINyCKHUKA

bakanasp

®opma o0yueHus

Ounas

Marac, 2026

OINMCAHUE MOKA3ATEJIEN U KPUTEPUEB OLIEHUBAHMSI
KOMIIETEHIIAM HA PA3JIMYHBIX 3TAIIAX X ®OPMUPOBAHMUSI,



OIIMCAHMUE HIKAJI ONEHUBAHUA

®onn oneHouHbIX cpeactB (POC) npeaycMaTpuBaeT cleayoliee:

— OIMcaHue KOMIUIEKca MoKa3aTeeil — IECKpUITOPOB OCBOCHUSI KOMIIETEHIINH B BHIE
PE3yNIbTaTOB 00YUYEHUS, KOTOPBIE CTYACHT MOKET IPOAEMOHCTPUPOBATH (

— (tabnuua 1). [Ins KOHTPOIS JOCTUKEHUS KAXKAO0T0 U3 HUX MPETyCMOTPEHBI OLEHOYHbIE
CpEICTBa B BUJE BOIIPOCOB, 3a/1aHUM U T.[1.;

— o0003HaUYCHHUE KPUTEePHeB — IIPABIII IPUHATHS PEILICHUS M0 OI[EHKE JOCTUTHYTHIX
pe3yNbTaToOB 00y4YeHUS U cPOPMUPOBAHHOCTH KOMIIETCHIIUH.

Hanpuwmep, B kauecTBe mIKanibl orieHnBanus npuHuMaetcs 100-6anpHas cucrtema ¢ BhlIeIeHUEM

(rpagarueii) OLEHOK:

PeiTHHT Onenka Ha
3ayere
85-100
71-84 3aueT
60-70
0-59 Hezauer

TUINOBBIE KOHTPOJILHBIE 3AIAHUSA WV WHBIE MATEPUAJIBI,
HEOBXOJUMBIE JJ151 OUEHKHU 3HAHMIL, YMEHUI U (MJIN) ONIBITA
NEATEJBbHOCTH, XAPAKTEPA3YIOIIUE DTAIBI ®OPMUAPOBAHUS

KOMITETEHLIUI B MTPOLIECCE OCBOEHHUSI OBPA30BATEJBHOM

IMTPOTPAMMEI

BrinyckHUK, OCBOMBIIMI OOpa30BaTEeNbHYIO MporpamMmy, JOJDKEH oO0Jaaarh
npodeccrnoHaTbHBIMU KOMITETEHITUSMU 10 TEMATHUYECKUM MOJYJISIM IIPOTPAMMBI:

Kon |Haumenosanue P3ynbrarel oOyuenus
TEMaTUYECKOr 0
MOJTYJIS
Beenenue B |3HaHus:
UCKYCCTBEHHBIH — TEOPETHUYECKHE OCHOBBI aHAIM3a JAHHBIX M MAIIMHHOIO
HHTEIIEKT U 00y4eHUs;
OCHOBHBIC ~ MCTOABI |— crenuduka pabOThl AITOPUTMOB MALLIMHHOTO O0yYEHUSL.
MAIIMHHOTO ~ OOYy4eHUs |YmeHud:
JJIS pa60TBI C |- TpUMEHEHHE METOJIOB MAITMHHOTO OOYYEHHUsI, TIOJITOTOBKA
TaOJINYHBIMH JaHHBIX U HHTEPIIPpETALIUs PE3YIbTaTOB.
JaHHBIMHM HaBbiku (ONBIT AeSITEJILHOCTH):
- HUHTEpecyeTcs HOBBIMH TPEHIaMH1 B CBOEH

HpO(I)CCCHOHaHLHOﬁ OTpaciii, pacCMaTpruBaCT UX C TOYKU
3pCHUA MIPUMCHCHN S B CcBOCH JACATCIIbHOCTH,

- OLCHUBACT IMPpUMCHUMOCTDb AJITOPUTMOB,
BO3MOXHBICPUCKH MW ITOCICACTBHUA OHII/I6OK, HaXoJIuT
OINTUMAJIBHBICPCHICHUSA JJI1 pa6oq1/1X 3aaaq




Cucrempl  TITyOOKOTO
0o0y4eHus

3HaHus:

MIPUHIUITBI O0YYEHHSI U IPUMEHEHHSI HEPOHHBIX CETEH.
APXUTEKTYPHI TITyOOKUX HEHPOHHBIX CETEH, TPUMEHSIEMBIX
B peneHnn MIPaKTUYECKHUX 3a1a4
CBSI3aHHBIX C aHAJM30M M300paKCHUN U TEKCTOB;

Ymenus:

HACTPOWKa HEOOXOIUMOrO OKpYXKEHHs s paboThl ¢
HEWPOHHBIMHU CETSIMH.

MIPUMEHEHHE 51 noo0yueHuenpe100ydeHHbIX
HEWPOHHBIX CEeTeH U3 TOCTYIMHBIX ONOIHOTEK

HaBbiku (ONBIT JeSITEJILHOCTH):

BIAJCET  HABBIKOM  IIPOBEACHMsS  IIOJHOIO  LHUKJIA
BBIUMCJIUTEIBHOTO  JKCIIEPUMEHTA, OTPaKCHHs  XoJa
BBIIIOJIHEHUS TIPOEKTAa M IOIYYEHHUS pPE3yJbTaTOB B
oTuYeTax U JOKYMEHTALWH;

BJIQJICET HABBIKOM  MWCIOJIb30BaHUS  CYLIECTBYIOIIMX
OpOrpaMMHBIX ~ OWMOIMOTEK MW MoOjeNed, Cco3JaHus
IIPOrPaMMHBIX peaau3aluil ITyO0OKUX HEHPOHHBIX CETel

OO0yuenue c
MOJKPETIIICHHEM

3HaHus:

TEOPETUUYECKHE OCHOBBI M QJITOPUTMBbl OOYYEHMS C
MOAKPEIUICHUEM;

NpUMEHeHHe  OOy4YeHHs C  TOAKPEIUIGHHEM Ui
MIPaKTUYECKUX 3a]1a4.

YMmeHnus:

BBIOOp W  peanu3anys  aJIrOPpUTMOB  OOy4YEHHS C
MOJIKPEIJIEHUEM C YYETOM CHEeUPUKU 3aJa4n

ajanTalMs W HacTpoOMKa alropuTMoB OOydeHHUs C
MOJIKPEIUICHUEM T10/] OIIPEACIIEHHYIO CPENy.

HaBbiku (ONBIT AeSITEJILHOCTH):

HUHTEpeCcyeTcs HOBBIMU TpeHIaMu B cBOeH
npodeccuoHaNbHOM OTPaciu, pacCMAaTPUBAET UX C TOUKH
3peHusl IPUMEHEHUS B CBOEH J1€ATEIbHOCTH;

BJIQZICET HABBIKOM  HCIIOJIB30BAHUSA  CYIIECTBYIOIIUX
MpOrpaMMHBIX ~ OMOJIMOTEK W  MOJeNed, Cco3JIaHus
MPOTPaMMHBIX ~peajln3alliid Ha OCHOBE aJTOPUTMOB
00y4YeHUs ¢ IOJKPEIUICHHEM

CpencTBa 7151 OLIEHKU Pa3IMYHBIX YPOBHEH (POPMUPOBAHUS KOMIIETCHIINH MO KATETOPHSIM «3HATH,
«YMETBY», «BJAACTh» 00ECICUNBAIOT PEAM3AIIMI0 OCHOBHBIX MPUHIIAIIOB KOHTPOJIS, TAKHX Kak
OOBEKTUBHOCTh U HE3aBHCUMOCTb, IPAKTUKO-OPUEHTHPOBAHHOCTh, MEXKIUCIIUTLTHHAPHOCTD.
C ydeTom 3TOTO KOHTPOJIBHBIE BOMPOCH (3amanusi, 3a1a4un), Bxoasmue B ®OC, nmist pa3IuuHbIX
KaTeropuil ¥ ypoBHE OCBOCHMSI KOMIETEHIIUNA MOTYT UMETh CIEAYIOIIUNA BUI.

3HATD Ilpumepst:

1 Twumnsl 33124 MalIMHHOTO 00YUYEHHSI U KIIACChl AITOPUTMOB, K HUM IPUMEHSEMBIE.
2. OcHOBHBIE HAaNPaBJICHUS PA3BUTHS UCCIICIOBAHUN B O0JIACTH CUCTEM UCKYCCTBEHHOTO

HUHTCIJICKTA.

3. Teopernueckre OCHOBBI AITOPUTMOB MAITMHHOTO O0yUYEHUSI.




YMETD Ilpumepsbr:

1 [ToArOTOBUTH JTaHHBIC K HCITOJIB30BAHMIO AJITOPUTMA MAIITMHHOTO O0yUCHUSI.

2. OreHrBaTh KQ4ECTBO PEIICHUI CHCTEM MAITUHHOTO O0yUYCHHUSI.

3. AJanTHPOBATh AITOPUTMBI MAIIMHHOTO O0OYUEHUS K PEIICHHUIO ITPAKTHICCKUX
3a/1a4.
BJAJAETD Ilpumepsbi:

1 Mertoponorus pa3paboTKH peleHN MAaIIMHHOTO 00yYEeHHUS.

2. [TprMepsI MPAKTUIECKOTO MPUMEHEHHSI apXUTEKTYP UCKYCCTBEHHOTO
HMHTEIICKTA.

3. MeTo/ 16 OHJIAHH TECTHPOBAHMS PEIICHUH MAIIMHHOTO O0y4YeHUSI.

METOIAYECKHUE MATEPUAJIBL, ONPEAEJAIOIIUE ITPOONELYPbI
OIEHUBAHMUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPHU3YIOIIUE 3TAITbl ®OPMUPOBAHUSI KOMIETEHIIA

[Tpumepsl (MakeTbl) METOAMYECKUX MATEpPHAJIOB, ONPEACIAIONIUX MPOLEAYPbl OLIEHUBAHUS
3HAHUM, yMEHUH U (UJIK) OTbITA AEATENbHOCTU

HaumeHnoBanue Kparkas xapakrepucruka IIpeacrasiienue
OLICHOYHOI0 OLICHOYHOI'0 CPeACTBA OLICHOYHOI0 CPeCTBA
cpeacrBa B doHge
Texkymui KOHTPOIIb CpencTBo MpoBEpKH OCBOEHUS Komriekts! OuiieToB
yCIIEBAEMOCTH YPOBHEH «3HATH», KYMETh) (3a1anmii)
KommuiekT 0uiieToB (MpuMepHbIii)
buner 1.
11 baitecoBckuii knaccudukarop. Onenka nmpuszHakos (Gaussian, Bernoulli,
Multinomial). EM anroputm.
12 Knacrepusanus. kMeans, kMeans++, MeanShift, DBSCAN.
buner 2.
21 Amncam6im. Soft and Hard Voting. Bagging. Cay4aiinbiii jiec.
22  Merpuueckuii knaccuduraropsl. KNN.
WKNN.
buner 3.
31 JIuneitnas perpeccus. LASSO, LARS. CART.
3.2 JepeBbs pemienuii. MTadopmanmonsslil Beiurpeii. Ommoka
KJaccupukanum, sHTponus, kpurepuit Jpxunu. [IpyHuHr.
burner 4.
4.1 I'no6Ganbubiii mouck. Chydaitneiii mouck. Gridsearch. Criyuaiinoe
6myxnanue.baiiecoBckas onTUMU3aLus.
4.2 Jluneitnas perpeccus. [lonmmHomMuanbHas perpeccust. [ peOHeBas
perpeccus.
buner 5.

51  AdaBoost. I'pagueHTHBII OYCTHHT pEIIAOIIUX CPEBHEB.
52  Kunacrepuzamms. AgglomerativeClustering. Merpuku kinacrepuzanuu.

buner 6.



6.1. Ouenka kinaccuduranun. IpdpextuBHocTs 1o [lapeto. Precision-Recall u
ROC xpussie. AUC.

6.2 Heiipounsie ceru. IlepuentponPo3entiarra. O6paTHoe pacnpocTpaHeHue
rpaaueHTa. OyHKIMK akTuBamu. Softmax.

buner 7.
71  Jloxanpueii momck. HillClimb wu ero pasnHoBumnoctn. Otxur.
I'eneTnueckuit
AITOPUTM.
1.2 Mertoa onopHBIX BEKTOPOB. SAapa.

Ilepeyensb J1adopaTOpHBIX padoT (MPUMEPHBbI)

O0mue pekoMeHIaUMH K J1a00paTOPHBIM padoTaM: /Ui Pa3HbIX YPOBHEHN IOATOTOBKU
CTYZICHTOB MOKHO MCIOJIb30BaTh PAa3HYIO MIYOUHY peanu3aluy pemeHus. Tak, A1 cTy1eHTOB
HETEXHUYECKUX CIIEUAIbHOCTEN 3a/1aHne MOKET 3aKJII04YaThCsl B IPUMEHEHUH FOTOBBIX
METO/I0B 13 OMOJIMOTEK WK 3aII0JHEHUEM MIPOITYCKOB B MporpaMmax, rje 0ojbiias 4acThb
HOJTOTOBJIEHA IIpenogaBaTeneM. st CTyAeHTOB TEXHUYECKUX CIIEUAIbHOCTEN 3a1anue Oyaer
3aKJII0YAThCs B peasln3alliy aJrOpUTMOB 0€3 HCIOIb30BAHUS TOTOBBIX PEIICHUI.

JIP1.1 Metoapl paboTel ¢ Tabmuiamd B Python. Arperamust u Busyanusaius JIaHHbIX.
[IpoBenieHre NEPBUYHOIO aHAIU3A TAHHBIX.

[lenu: m3ydeHne METOAOB pabOThI ¢ AaHHBIMH B PythOn u mpoBeneHHe MEPBUYHOTO aHAIM3a
JTAHHBIX.

3aganue: 3arpysute maracer B pandasmaradpeiiM. BoiBequTe OCHOBHBIC MapaMeTphl JaTacera.
Ornpenenure, CKOJBKO B JaTaceTe CIydaeB OTCYTCTBUSA MpU3HAKOB. Orpenenurte, CKOJIBKO
MIPU3HAKOB SIBJIIIOTCS KaTerOpUajbHbIMU. Bu3yanmusupyite pacrpeneneHue NpPU3HAaKoB 110
KJ1accaM. Buzyanusupyite 3aBUCUMOCTb MEXIY MPU3HAKAMH.

JIP1.2 Wcnonp3oBanue u cpaBHEHHE anroputMoB kiaccudukanuu: KNN, pemnaromue nepesbs u
UX aHCaMOJIH, JIOTUCTHYECKAas perpeccusi.

Llenu: mpuMEHEHNE U OIIEHKA AJITOPHUTMOB KJIACCH(HKAIIHH.

3ananue:

Paznenute maracer Ha oOydarOmMil W BaTUJAIMOHHBIA C COXpPaHEHHUEM MPOMOPIUN KIIACCOB.
Knaccuduuupyiite Touku u3 gatacera ¢ momoiipto anroputMoB KNN, noructudeckoii perpeccun,
CART, cmyuaiinoro neca, CatBoost. [TogOepure Jrydmmue mapameTpsl aITOPUTMOB CITOMOIIIBEO
BAIUJAlMOHHON BBIOOpKH. CpaBHHMTE BpeMs pabOThl AITOPUTMOB M 3aBHCUMOCTH OT
npeoOpaboTKU JaHHBIX.

JIP1.3 Ucnonb3oBaHue M OIEHKA aJropuTMoB perpeccuu. Ilonbop onTUManbHBIX MapaMeTpoB
perpeccum.

Llenm: n3y4eHne alropuTMOB PErPECCHH.

3ananue:

[TpumenuTe MeTO TMHEHHON perpeccu AJs pelieHus 3a1a4u Ha natacere. JlobaBbTe B 1aTacer
MOJTMHOMHATbHBIE TIpU3HaKH. [l00aBIsiiiTe MPU3HAKY ITOKA HE YBUIUTE NIepeoOydeHrne Ha
BanuannonHoMaaracere. [Ipumenure rpedHeByto perpeccuto 1 LASSO, yToOb1 n36aBUTHCS OT
nepeooy4eHus.

JIP1.4 OntumuzanuoHHBIE 3ama4u U uX pemieHus. [logbop rumepmapameTpoB aaroputMa ¢
MIOMOLIBIO METOJOB ONTUMU3ALIHU

[enu: n3yyeHue aropuTMOB PELIEHUS] ONTUMHU3ALMOHHBIX 3a4a4.

3amanue:



1 OnTuMu3upyiTe JJIMHY MapuipyTa B 3a7a4e KOMHBOsDKEpa ¢ momonibo anroputmos hillclimb,
OT)KUTa U TEHETHYECKOTO aITOpUTMa. BhIBeIMTE MOTYYUBIIHIACS TYTh U €rO [UTHHY.

2. OnTUMU3HpPYITE THIIEpIapaMeTphl aITOPUTMAa MATMHHOTO 00ydeHus (Ha BBIOOD) C TTOMOIIBIO
CIIy4aiiHOTO TIOMCKa, IMMOKMCKa 1Mo pemeTke, anropurMa hillclimb, reneruueckoro anropurma.

JIP2.1 Knaccudukanus n3o0pakeHuii 1 TpaHchepHoe o0ydeHue.

[lenu: u3ydeHre METOI0B TITyOOKOTO 00yUYEeHHS ISl pabOThI ¢ U300paKEHUSIMHU.

3aganue:

3arpy3uTe JaraceT W CO3JailTe HTeparop s MOJENIH TIyOOKOro oOydeHus. 3arpysure
npenobydyennyo Ha ImageNetcseprounyio ceth (AlexNet, VGG wimu ResNet) u no6aBbre K
backbonenonnocBs3Hbli cioii s 00yueHus. OOyuuTe HEHPOHHYIO CETh Ha, BU3YaJIH3HPOBAB
rpaduk (QyHKIIMU TOTEph Ha OOydYaroIIed W BaTWIAIMOHHOW BBIOOpKe. Peanmsyiite Momyib
NPUMEHEHUS] HEHPOHHOM CETH K JaHHBIM, IPOBEPHTE KAUECTBO 0OYUEHHSI HAa TECTOBOW BBIOOPKE.

JIP2.2 PaboTa ¢ TeKCTaMu 1 UX BEKTOPHBIMH TIpecTaBiIeHusMu. Llemn:

U3y4eHUe MOJIeNiel BEKTOPHOTO MPECTABIICHUS TEKCTOB. 3aJaHue:

CkauaiiTe npenoOydeHHbIe BeKTOpa 1ist ciioBaps. C MOMOIIBIO 0000 Kiaccudukaropa
maruaHOoro ooydenust (KNN, SVM, CatBoost) kiaccudurmpyite TEKCThI U3 1aTaceTa 1o CyMme
BEKTOpOB ci1oB. Kitaccuduumpyiite TekcTsl ¢ momorpio LSTM cetn.

JIP3. 1 Ilpumenenune Q-Networks s perieHus mpoCcThiX OKPYKEHUH.

Llenu: n3ydyeHue npuMeHeHns: 00y4eHUs ¢ MOAKPEIUIEHUEM JUIsl pellieHnH 3aa4 KOHTPOJIS.
3ananue:

OO0yunTe IPOCTYIO NONHOCBI3HYIQ-CceTh 11l pelieHus okpyxkenus: LunarLander.

[Tponienypsl oOlLiEHUBaHMS 3HAHUM, YMEHUH, (QOpPMBI M OpraHM3aLUs TEKYIIEro KOHTPOJISA
yCIIEBAEMOCTH M MPOMEKYTOUHOMN aTTeCTallui O0yUJaroLXCs

Texkymui KOHTPOIb YCIIEBAEMOCTH M IIPOMEXYTOYHas aTTecTalus CTYACHTOB BEIETCS B
coorBercTBUM C [lojokeHHeM O TEKymeM KOHTPOJIE YCIEBAEMOCTH M IIPOMEKYTOUYHOHN
aTTecTaliMi o0pa3oBaTeIbHONW OpraHU3aH

Texkyumuii KOHTPOJIb yCIIEBAEeMOCTH

Monyne nenutcs Ha 1Ba 6510ka. Kakaplii 010K BKIIOUaeT B ce0s U3ydeHHEe 3aKOHUEHHOT' 0 pa3iena,
yactu Mojyns.

Tekymuilt KOHTPOJIb IO MOYIIO0 OCYIIECTBIISETCS M0 KaJleHJapHOMY yueOHoMy rpaduky. Cpoku
KOHTpOosIbHBIX Meporpustiii (KM) u cpoku nojaseneHust uToroB no Moaynio oroOpakaroTcs B
pabounx ydeOHbIX IUIaHaX Ha cemecTp. CTYIEHT [OJKEH BBIOJHUTH BCE KOHTPOJIbHBIC
MEPOIIPUATHS, IPELYCMOTPEHHbIE MOyJIEM K YKa3aHHOMY CPOKY, IOCJIE 4Yero IMpernoaaBaTeilb
IpOCTaBIsieT OajuIbHBIE OLEHKH, HAOpaHHBIE CTYIEHTOM IO pe3yjibTaTaM TEKYLIEro KOHTPOJISA
ycreBaeMocTu o Mojysto.

KoHTponbHOE MEpONPUATHE CUNTAETCS BHIIOJHEHHBIM, €CJIN 32 HETO CTYACHT IIOJIy4nJ OLIEHKY B
Oamax He HM)Ke MUHHMAaJIbHOM OIIEHKH, YCTAHOBJIEHHOH MpPOrpaMMOil MOAyNs MO AAaHHOMY
MEPOIPHUSATHIO.

CryneHTsl, HE CAABUIME KOHTPOJIBHOE MEPONPHUATHE B YCTAHOBICHHBIM CPOK, MPOJOJDKAKOT
paboTaTh HaJ HUM B COOTBETCTBHE C MOPSIKOM, IPUHATHIM 00pa30BaTeIbHON OpTraHU3aIHeH.
IIpomesxkyTouHast arrecTanus

DopMOH IPOMEKYTOUHOU aTTECTALUU 110 MOIYIIIO SIBIISETCS 3a4eT.

OuenunBanne Monyns Benercsst B cOOTBEeTCTBMM € [lonokeHMeM O TeKylleM KOHTpOJe
yCIIEBaEMOCTH U ITPOMEKYTOUHON aTTECTAllMU CTYACHTOB 00pa30BaTeIbHOIN OpraHu3aluy.
Hanpumep, MeToAMKA OLIEHKH 110 PEHTHHTY

CryneHT, BBINOJIHMUBIIMM BCE NMPETyCMOTPEHHBIC y4eOHBIM IJIAHOM 3aJjaHUs U CHAaBIIUH Bce
KOHTPOJIBHBIE MEDPONPHATHSA, IIOJIy4aeT HTOTOBYIO OLEHKYy 10 Mogaymnio 3a ceMecTp B
COOTBETCTBUU CO CIEAYIOLIEH IIKAIOM:



PeliTunr Ounenka Ha 3a4yeTe
85-100
71-84 3aueTr
60-70
0-59 He3zauyer

Pelitunr crynenta mo Moayiio 3a ceMecTp onpezensercs Kak cymma 0auioB, OTYyYEeHHBIX UM
3a Bce 010k Mogysst, 1 0aisioB 32 IPOMEKYTOUHYIO aTTecTalio. MakcCUMaabHOE KOJTUYECTBO
6ayu1oB 32 Moyb B ceMecTpe ycTaHaBiIMBaeTcsl paBHbIM 100



