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1. Ileau ocBOEHHUS THCIUIINHBI

Llenbro n3yueHust IUCHUIUIMHBL «CHUCTEMBl HCKYCCTBEHHOI'O MHTEIIEKTa SIBJISIETCS (POPMHUPOBAHUE
KOMIIETEHIIMH B 00JIACTH MPUMEHEHHS HHTEIUIEKTYaIbHBIX HH()OPMAIIMOHHBIX CUCTEM JIJISl pEIICHUS
npogecCuOoHaIbHbBIX 3aj1au.

3anauy JUCLUIUINHBIL:

— O3HAKOMHUTb C COBPEMEHHBIMH O0JIACTAMU HCCIEIOBAaHHUA IO HCKYCCTBEHHOMY HHTEIUIEKTY U
cepamMul IPUIIOKEHHST SKCIIEPTHBIX CUCTEM;

— IO3HAKOMUTh C KOHLEHIMSMM, COCTaBJISIOLIMMH OCHOBY COBPEMEHHBIX CHUCTEM HCKYCCTBEHHOI'O
UHTEJUIEKTA;

— UBJI0)KUTh TEXHUYECKUE IOCTAHOBKM OCHOBHBIX 3ajad, pEUIacMbIX CHCTEMaMHU HCKYCCTBEHHOI'O
UHTEJUIEKTA;

— TO3HAaKOMHTb C OCOOCHHOCTSIMH  TPAKTUYECKOTO  HCIOJIB30BAHUS  MHTEIICKTYaJIbHBIX
MH(POPMALMOHHBIX CHCTEM B 00JacTH MHPOPMALIMOHHON O€30MacHOCTH.

2. Mecto nucuunyimibl B crpykrype OIIOII 6akanaBpuara
[uki1, K KOTOPOMY OTHOCHUTCS JUCLIUILINHA!
b1.B.18. «CucreMbl HCKYCCTBEHHOTO MHTEIUIEKTa»

06.026 Cucremublit D Ob6cnyxuBaHue 6 Boinonnenune pabor no | D/01. |6
aJIMUHUCTPATOp  WH- cep-BPHBIX BBIABIICHUIO ¥ YCTpaHEHHIO | 6
(bopManoOHHO-KOM- OTIEPAIIMOHHBIX HETUITHYHBIX WHIUICHTOB,
MYHUKAIlMOHHBIX CHUC- CHCTEM BO3HHUKAIOIIUX B CEPBEPHBIX
TeM UH()OpPMAIIMOHHO- OTePAIIMOHHBIX cHCTeMax
KOMMYHHUKAITHOHHO nH(POPMAIMOHHO-
i cucteMsl KOMMYHUKAIIHOHHOW CHCTEMBI.
[MpoBenenue amammza  u | D/02. | 6
onpeeeHue OCHOBHBIX | 6

MPUYMH CJIOKHBIX MpoOseMm,
BO3HHKAIOIIMX HA CEpBEPaX U B

CEepBEPHBIX OTEPAIMOHHBIX
cHCTEMaXx.

Beimonnenune  maanupoBanus | D/03. | 6
pE3EepPBHOTO KOMUpOBaHus, | 6
apXUBHUPOBAHUS u

BOCCTAHOBJIEHUSI KOH-
¢durypanuu CEpBEPOB u
CEPBEPHBIX OIlEepaIlMOHHBIX
CHCTEM.

[TnanupoBanue u3meHenuit na- | D/04. | 6
pamMeTpoB paboOTHI cepBepoB U | 6

CEPBEPHBIX OTIEPAIMOHHBIX
CUCTEM.

Brimonuaenue obuosnenus | D/05. | 6
MporpaMMHOTO  obecrnieueHus | 6

cep-

BEPHBIX OTIepaIMOHHBIX

CHUCTEM.




[Iporno3upoBanue BIIMSHUS
BHCIHIHUX n BHyTpeHHI/IX
BO3JICUCTBUU Ha IIOBEICHHE
CEPBEPHBIX OllEpallMOHHBIX
CHCTEM.

D/06. |6

[Iporuo3upoBanue
HOTPEOHOCTH B M3MEHEHHHU
00BEMOB HEOOXOIUMBIX
pecypcoB it o0ecriedeHus
OecriepeboiHON paboTHI
CepBepoB u CEepBEPHBIX
OTIEPALIMOHHBIX CHCTEM.

D/07. | 6

[InanupoBanue M INpoBeACHUE
paboT 1O  pacHpeneseHUIO
Harpy3ky MeK1y UMEIOIIUMHUCS
pecypcamu, CHSTHIO Harpys3ku
Ha CEepBeppl U CEpPBEpHbBIC
OTIepaIlMOHHBIE CUCTEMBI MIEpel
POBEJICHUEM PEriiaMEeHTHBIX
pabor, BOCCTAHOBJICHUIO
IITaTHOM cXeMmbl paboThl B
cirydae cOoeB

D/08. |6

Ompenenenne moTpeOHOCTEN B
puoOpeTeHUN
CHCIMATM3UPOBAHHBIX CPEJICTB
KOHTPOJSI M  TECTUPOBAHUS
CepBEpOB u CEPBEPHBIX
OTIEPALMOHHBIX CHCTEM.

D/09. |6

CB3b AUCHUIIINHBI «Cucremsl HCKYCCTBCHHOT'O MHTCJIJICKTa»
C MpeAIIECCTBYOIIMMA JTUCHUILVIMHAMUA U CPOKH UX U3YUYCHUS

Kon JIMCIUIIITAHBL, MPEANIECTBYIONINE TUCIUTIIINHE Cemectp
JCITUTITUHBI «CurcTeMbl ICKYCCTBEHHOTO MHTEIUICKTA)
b51.0.07 JluckpeTHasi MaTeMaTUKa U MaTEMAaTHYECKas JIOTHKA 3
b1.0.08 Nudopmartuka u napopmMaimoHHbIe TEXHOJIOTUH B 2,34
PO ECCHOHATILHOM IESITEIIbHOCTH.
CBsi3b IMCHUIUINHBI «CUCTEMBI HCKYCCTBEHHOTO HHTEIIJICKTa»
¢ MOCJIeAYIOMUMHU JUCHUIITIMHAMYA U CPOKHU UX U3yYeHMUsI.
Kon JMuCcCuuIunHbI, CIIEIyOMMe 3a JUCUUIITMHON Cemectp
JUCITUTUTIHBI «CHcTeMbl UCKYCCTBEHHOTO MHTEJUICKTa
b1.B.04 Kpunrorpaduueckue MeTob1 3Tl HHOOpPMAITUU 7
b1.B.13 WHTeeKTyabHbIe CUCTEMBI M TEXHOJIOTUHN 7




3. Pe3yabTaThl 0CBOEHHA TUCHUILTUHBI (MO1YJIs1) «CHCTEMBI HCKYCCTBEHHOTO MHTEIIIICKTa)
[Tpouecc u3yueHus: TUCUUIUIMHBI HAllpaBJIeH Ha (OPMUPOBAHUE FJIEMEHTOB CJIETYIOIINX KOMIIETEHIIUH
B cootBeTcTBUU ¢ PI'OC BO 1o gaHHOMY HaIpaBieHUIO:

Karteropus
KOH H Kon " Ilaanupyemblie
(rpynna) HAMMEHOBAHNE pe3yJIbTaThI o0y4eHus no
KOMIICTCHIIMN

i HHIHKATOPA

MOCTHKCHUSA

KOMIICTCHIINHA

I1K-10 [1K-10 - T11IK- 10.1 3HaTh

HpI/IHHI/IHBI OCHOBHBIC HaAIIPpaBJICHUA

Croco6eH BbIIBUTH | IOHAMAET N
paSBI/ITI/ISI HCCJICAOBAHUU B

MMOCTPOCHUA W OCHOBHBLIC

CCTCCTBCHHOHAY'HY obnactn CUCTEM
METO/IbI CUCTEM
10 CYHIHOCTDb HCKYCCTBCHHOT'O HMHTCIIICKTA.
HCKYCCTBEHHOI'O
podieM, WHTEIUICKTa U II HMCHHGTHK_10_31
1Y €CTCCTBCHHOHAYYHYIO
BO3HHUKAIOMHNX Bux nust penreHus 3a1avcynmocts npoGuem,
X0J1e npodeccuoHaNTbHON BO3HHMKAIONIHX
npodeccuoHanbHON ACATEIbHOCTH, B xoze
JeSATEbHOCTH B TK- 10.2. Hpoq’eCCHOHam’H%H
JCATCIBHOCTH B O0J1aCTHU
06IaCTH Hccnenyer HampabiieHUs S :
IIPUMECHEHHUA CUCTEM
MOJICJINPOBAHUA H aHaJIM3a CJI0XKHBIX €CTECTBEHHBIX
HCKYCCTBEHHOI'O
154
aHamu3a  CIOXKHBIX pyrenerta 1715
eCTEeCTBEHHBIX " HCKYCCTBCHHBIX CUCTCM
paSJII/IT-IHfJx MPEeIMETHBIX MK-10 — 32
VICKYCCTBEHHBIX o0nacre; VMern
CHUCTEM I1K- 10. 3. BBIABIIAITH
BLIGHpaeT €CTCCTBCHHOHAYYHYIO CYIIHOCTH
KOMILJIEKCHI METOJOB MMIpodiem,
WHCTPYMCHTAJIbHbBIX BOSHHKAIOIMX B XOZC
mpodecCuoHaIbHON

CpCACTB HCKYCCTBCHHOI'O

CATCIIbHOCTH B
HWHTCIUJICKTA OJIA peHIeHI/ISIH

o0jacTy MOJIEIHPOBAHUS

1poheCCHOHATBHBIX

1 aHaJIn3a CJIOKHBIX
33124 B 3aBHCHMOCTH OT CCTeCTREHHLIX "
0COOCHHOCTEH

HNCKYCCTBCHHBIX CHUCTEM
peaMeTHON 00JIacTH. MK-10 — V1

UCIIONIb30BaTh  3HAHHE
OCHOBHBIX METOJI0B
MCKYCCTBEHHOTO

HUHTCJIJICKTA B
rocienyrouei
mpoecCuoHaIbHON

JESTETBHOCTH

[K-10 - VY2




4. CTpyKTYypa H cojiep:KaHue TUCIUILTHHBI (MOTYJIs1)
4.1. CTpyKTypa AUCHUILIMHBI (MOXYJIA)
OO01mas TpyA0eMKOCTh JUCIHATIINHBI COCTABIISET 2 3aUSTHBIX SIUHUIL, /2 4acoB.

Baagers
HABBIKAMU  BBISBIICHUS
CCTCCTBCHHOHAYYHOH CYIIHOCTH
mpo6JIeM, BO3HHUKAIOIIHX
B X0JI¢ Mpo(ecCuoHaTbHOMN
JIESITEILHOCTU B 00JIaCTH
MOJICIIMPOBAHHS M aHAITN3a
CJIOXHBIX €CTECTBEHHBIX
M UCKYCCTBEHHBIX CUCTEM
IK-10 — B1
HABBIKAMHU
MCTIOJTb30BaHHUS 3HAHUS
OCHOBHBIX METO/IOB
HCKYCCTBEHHOTO
MHTEJUIEKTA B TIOCIEYIOIIeH
poheCCUOHATBHON
NesITeTbHOCTH
IIK-10 — B2

Ne
n/n

Bunnbl yueOHoli padoThl, BKIIOYAA

CaMOCTOSITETbHYIO Pa0OTy CTY/IEHTOB U

TPY/A0EMKOCTh (B 4acax)

DopMbI TEKYLIET0
KOHTPOJIl yCIIeBAEMOCTH
(no neoensam cemecmpa)
®opmMa POMeKYTOUHOM

KonTakTHas CamocrosiTeIbHA aTTecTamuu (no
padora s1 pabora cemecmpam)
=
Q Q
HanMeHoBaHHue pa3/iesioB S 2
(=9
H TeM JUCHHUILTHHBI ’§ S:?
MO VIl . g 5
( Yy ) a = E L:% E =
w |5 |8 8 |7 |s b |3
= = < o 5 = : = Q
= = 2, 2, = oo o,
= = = Q TR =
E|E || [E |E | S50 [
< =]
S5 [E] 1212 I |2 | |E|E|Els |
g |z |E S |2 |4 |E olz a8 |8
[ T S s m = = N 2
Y 3] s, = & 2 E g ;v = i =%
= - 2 |8 z S 18 |= |2 |Z|S|E(8]8 |y
2 1o |E |E |2 |2]o18 |8 |2 |8 |2|8|8|5|08. |8
o = = [} m | = =~ 5] Ele(r|a|®r g5
Z 18 |58 |£ 1€ |al8]|8 |2 |2 |8 |5|2]|8(8|2¢|& 4
© |m = = = =M [~ = = |0 2 (BB EE (A=
BBeneHnue B
MCKYCCTBEHHBIN
MHTEJICKT M OCHOBHBIC 10110 8
METObI MAaIlIMHHOTO
oOydeHHs: s padoTh]




Cucremsl rI1yO0KOTO 41416 7
00y4YeHHS

O0yueHue C a2l a2 3
MOJKpEIJICHUEM

Bcero 18 | 18 | 18 18

\Kypcosas paboma (npoexm)

Ilodzomogxa x aK3ameny

gacax

OO01mass TPyJOEMKOCTh, B

[IpomexxyTouHast

Dopma

72 118 |18 | 18 Ey—

18

3ayeT ¢ OIECHKOM

DK3aMeH

4.2. Conep:xkanue TUCHUIIMHBI (MOTYJIs)

MaTeMaTHUYECKOT0 aHalu3a. |

OcCHOBHBIE 3a/lauydl CHCTEM HCKYCCTBEHHOTO WHTEJUICKTA.
Knaccudukanus, kmacrepusanusi, perpeccus. THUIBI MalmIMmHHOTO
o0ydeHus: ¢ yuuTenem, 0e3 yuuTesnsl, C YaCTUYHBIM IPUBJICUCHUEM
yuuTensi, 00y4eHue ¢ MOIKPEIICHUEM.

Krnaccudukanus Ha mnpumepe anroputMa K-Omxaiimx
cocermeit (KNN) [OmimoHanbHO: BBICTpBIH MOMCK  OFKAMIIMX
coceneil.]. MeTpuku OIeHKH KJIACCU(PUKAIMK: TOJTHOTA, TOYHOCTD,
FI, ROC, AUC. BamupanuonHas u TectoBas BbiOOpka. Kpocc-
Banuaamus. Pabota ¢ kaTeropruaJbHBIMU MPU3HAKAMHU.

Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 -
KodpurmeHT JIETEPMHUHAIUH. JInneiinas perpeccus,
nolMHOMHANbHAsE perpeccus. llepeoOyueHne u perynaspusaius,
rpebueBas perpeccusi, LASSO, ElasticNet.

Jluneitnple Monenu g kinaccuukanuu. llepuentpow,
JIOTUCTUYECKAs] Pperpeccus, TOJHOCBSA3HBICE HEUPOHHBIE CETH,
CTOXACTUYECKUI TpaIMEHTHBIN CITYCK U 00paTHOE PacIpOCTpaHEHUE
rpaauenTa. Perymsipusaiius TMHEHHBIX MOJIeTIeH KIacCu(UKAITUNH.

Knacrepuzarus, k-means, k-means++, DBSCAN,
arJioMepaTHBHas KjacTepu3anus. MEeTpUKH OIEHKH KJIaCTePU3aIIHH.

AJNTOPUTMBI, OCHOBAaHHbIE HAa TPUMEHEHUHM PEIIAOIINX
nepeBbeB. Kputepum pasnmenenus y3nma:  MH(DOPMAIMOHHBINA
BBIMTPBIII, KpuTepuit JIkuHU. AHCAMOIM pEIIaloONIuX JePEBHEB:
CIIy4aifHbIH Jiec, TpaIueHTHBIN OyCTHHT.

MeTton omopHbIX BekTOopoB. [IpsimMas u obOpaTHast 3amaua.
OmnpenesieHre ONMOPHBIX BEKTOPOB. S E€pHBIN TPIOK.

Ne i/ HaumeHOBaHNEe MOIYJIS, COEPKRAHNE Yacel
«BBeeHHe B HCKYCCTBEHHBIi HWHTEVIEKT W OCHOBHBIE
1 MEeTO/Ibl MAIINHHOTO O00y4YeHHs JJsi PadoThl € TaOJIMYHBIMH
JAHHBLIMED
Jleknuu 10
1.1- [OnmuoHanbHO: MaTeMaTHYeCKUH JIMKOE3 10 dJeMEHTaM 10
15 MaTeMaTH4YECKON CTaTUCTHUKH, JIMHEHHOMN anreopsl u




HauHbiii OaiiecoBckuii kiaccudukarop. MeToapl OLIEHKH
pacupeneneHus npusHakoB. EM-aaropurm Ha IpuMmepe CMeECH
rayccHuas.

MeTtoapl 6€3rpaAMeHTHON ONTUMHU3ALMU: CIIyYalHbIN MTOUCK,
hillclimb, oTxur, reHeTHYECKUiT aTOPUTM.

JlaGopaTopHble paboThbI

JIP1.1

Mertoapl pabotel ¢ Tabmunamu B Python. Arperamms wu
BU3yaITU3aIUS
naHHbIX. [IpoBeieHre TEpBUYHOTO aHAIN3A JAHHBIX.

JIP1.2

Hcnonp3oBaHue U CpaBHEHHE AJTOPUTMOB KIACCHU(PUKAIIH:
KNN,

pelmaromuye JepeBbes M UX aHCaMOJH, JIOTUCTHYECKas
perpeccus.

JIP1.3

Hcnonp3oBanue 1 OlEHKa alropuTMoB perpeccuu. [lonbop
ONTUMAJIbHBIX
MapaMeTPOB PErPECCHH

JIP1.4

OnTuMM3alMoOHHBIE 3aladyd W uxX pemeHusd. Ilombop
TUIIEPIIapPaAMETPOB AJITOPUTMA C TTOMOIILI0 METOJIOB ONITHMHU3AIIHH.

IlpakTnka

I1P1.1

HpOFp&MMHO'aJ'Il"OpI/ITMI/I‘IeCKOG OCBOCHHC MATCpHajia

CamocrosiTesbHas padora

CP1.1

[TpopaboTka yueOHOrO Marepuaia JEeKIui

CP1.2

IToaroroBka k 1abopaTopHbIM paboTaM

CP1.3

IToaroroBska k pY6e)KHOMy KOHTPOJIIO

CP14

Jlpyrue Buabpl CaMOCTOSITENbHON pabOThI

Jlekuu

2.1-
2.3

Heiiponnbie cetn. @yHKIMU OMMOKM HEMPOHHBIX CETEH U
o0ydeHue ¢

MIOMOIIBIO0 OOPAaTHOTO pacipocTpaHeHus rpaguenra. [lonstue
02Tya U SMOXHU.

Paborta ¢ M300pakeHUsIMU C TOMOUIbI0 HEHPOHHBIX CeTeH.
CaepTounble HelipoHHble cetu. Omepaimu cBepToK, max-pooling.
[TonmynsipHble  apXWUTEKTypbl CBEPTOYHBIX HEHUPOHHBIX CETEH:
AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpancheproe oOyuenue.

O6paboTtka TekcToB. PaboTa ¢ ecTeCTBEHHBIM SI3BIKOM C
IIOMOIBI0 HEUPOHHBIX ceTed. BekTopHble IpeACTaBICHUS IS
tekcra: word2vec, skipgram,

CBOW, fasttext. Pexyppentubie HeiipoHHbie ceTd, LSTM,
GRU.

Tpancdopmepsi, BERT, GPT.

JlabopaTopHbie padoThl

JIP2.1

Knaccudukanus nzobpaxennii u TpanchepHoe odydeHue.

w

JIP2.2

PaGora ¢ TekctamMMm U HX BCKTOPHBIMU TIPCACTABJIICHUAMU
TCKCTOB.

IIpakTuka

IS

1P
2.1

HporpaMMHo-anropHTMqucxoe OCBOCHHC MaTCpUualia

IS

CamocrosiTesbHasi padora

CP2.1

ITpopaboTka yuebHOTO MaTepuaa JeKInun

CP2.2

[TonroroBka K J1a00paTOpHBIM paboTam

CP2.3

[TonroToBka K pyoe:KHOMY KOHTPOJIIO

IR




CP24 Jlpyrue BUIbI CaMOCTOSITEILHON pabOThI 1

«OO0yueHue ¢ MOAKPEIIICHUEM

3 Jlexkuun 4

3.1- [TonsiTusa arenra, cpenpl, COCTOSAHUSA, NEUCTBUM U Harpaisl.
3.2 OyHKIHS

neHHoctu cocrosuus (Valuefunction) m QyHKIus KauecTBa
neiictBus (Qfuntion).

OnTtuMuzanusi CTpaTerid C MOMOINBI0 MaKCUMHU3AIUH 4
(GyHKLIMI IEHHOCTH 1 KayecTBa. Q-oOyueHue.

I'ny6okoe o0yuenue ¢ moakpemicaueM. Deep Q-Networks,

Actor-critic.
Jns ypous skcneptHbiii: REINFORCE, A2C, PPO, DDPG.
JlaboparopHblie padoThI 4
JIP3.1 [Ipumenenne  Q-Networks  juis  pemieHust  MPOCTBIX 4
OKPY’KECHHH.
IIpakTHKa 4
1P [IporpaMMHO-aJITOPUTMHYECKOE OCBOEHUE MaTepHraia 4
3.1
CamocrosiTesibHasi padoTa 3
CP3.1 [IpopaboTka yueOHOrO Marepuaia JEeKIHi 1
CP3.2 [ToaroroBka K 1a00paTopHbIM paboTaM 1
CP3.3 [TonroroBka K py0eKHOMY KOHTPOJITIO 0,5
CP3.4 Jpyrue Bupl cCaMOCTOSITEILHON paboThI 0,5

5. O06pa3oBaTre/ibHbIE TEXHOJIOTHHU

B nponecce npenonaBanus Moaysist UCHIOIB3YIOTCS CIEIYIOIINE METO/bI, CPEJICTBA K OOHOBIISIEMOE IPU
HEO0OXOIUMOCTH IIpOrpaMMHOe obecriedeHre nHHOPMAaIMOHHBIX TEXHOJIOTHIl:

e-mail mpenogaBaresis;

DIIEKTPOHHBIC YYEOHO-METOJNYECKHE MaTepHaibl Ui OOECIICUCHHS CaMOCTOSTEILHOW pabOThI
CTY/ICHTOB;

CIIMCOK CaiiToB B ceTu «MIHTEpHET» Ui MOMCKA HAYYHO-TEXHHUYECKOW MH(POPMAIIMH 10 pa3ienaM
JUCHUITIINHBI,

MaKeThl MPUKJIATHBIX TPOrpaMmM, Harpumep, pytorch.

6. YuyeOHO-MeTOAUYECKOEe O0ecliedeHUEe CaAMOCTOSTebHON padoThl cTyaeHTOB. OleHOYHbIe

cpeacrea AJid TEKYHIEro KOHTPOJSA yCl'leBaeMOCTH,HpOMe)l(yTO‘IHOﬁ arrecrangum 110 HUTOoramM
OCBOCHHUSA JTUCIIUIIJINHBI.

Jns obGecriedeHnst caMOCTOATENBbHOM PaboThI CTYIeHTOB 110 Moaymto c()opMHUPOBAH METOANYECKUN
KOMIUIEKC, BKJIFOYAIOLIUI

B ce0sl creayronye yueOHO-MeTOIMYECKIe MaTepHaIbl:

1. IIporpamma Kypca.

2. Y4yeOHUKHU U yueOHbIE TOCOOUS.

3. Cnmcok azpecoB caliToB B MH(OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «/HTepHeT» (nanee

— ceTb «HTEpHETY), COlEpIKAIINX AKTyaIbHYI0 HH(OpMAIHIo 1Mo 6s1okam Moyss.

bubnuorpaduueckue cChlIKM HAa ydeOHBIE M3/1aHU, BXOASIINE B METOANYECKUN KOMITJIEKC, IPUBE/ICHBI B
nepevyHe OCHOBHOW M JIOTIOJIHUTEIBHOHN yueOHOI IuTepaTypsl, HEOOXOAMMOI /U1t ocBOeHUsT Moayiis
(pazmen 7).

K nononHuTENBHBIM MaTepHallaM TaKXKe OTHOCUTCS ITepedeHb pecypcoB ceTu «MIHTepHEeT»,
PEKOMEHIyEMBIX JIJIs1 CAMOCTOATENbHON paboTh! Ipu ocBoeHUur Moyt (pasnen 7). CTyAeHTBI IOIy4aroT
JOCTYII K YKa3aHHBIM MaTepHallaM Ha I1IepBOM 3aHATUU 110 Moayiro.



7. Y4yeO0HO-MeTOAHYECKOe ) | MaTepuaJIbHO-TeXHHUYECKOe obecneueHmne
AUCHHUILIMHBI(MO/YJIS1)

7.1. YueOHas qureparypa:

OcHoBHas JUTepaTypa no MoayJio

1 Mammnnoe oOyyenue. Hayka u HCKyCCTBO MOCTPOSHHS ITOPUTMOB, KOTOPBIE U3BJICKAIOT
3HaHud u3 gaHubix. [lerep ®@nax. JJMK Ilpecc. 2015.

2. TI'mybokoe obyuenue. [Torpyxenue B Mup HelipoHHBIX ceteil Hukonenko Cepreit Mropesuy,
Kanypun A. A. | Huxonenko Cepreii Uropesuy, Kagypun A. A.

3. O6yuenue ¢ noakperuiennem / Carron Puuapn C, bapto Dunpro I'., JIMK Ilpecc, 2020.

JlonoIHUTEIbHBIE Y4eOHbIe MATEPHAJIbI

1. OcHOBBI HCKYCCTBEHHOTO MHTEIIJIEKTA : yueOHoe mocodue / E.B.boposckas, H. A. JlaBeiioBa. 4-¢
u3.,95ekTpoH. M.: Jlaboparopus 3nanwuii, 2020. 130 c.

2. VcKycCTBEHHBIN HHTEIUIEKT ¢ ipuMepamu Ha Python. Jlxomml Ipatuk. Bumbsive. 2019.

3. TpuxmnagHoe mamuHHOE 00yueHue ¢ nmomorpio Scikit-Learn, Keras u TensorFlow: xonmemnimu,
UHCTPYMEHTBl M TEXHUKH IS CO3[AaHUS HHTEIUIEKTyaJlbHBIX CHCTEM , 2-€ U3JaHHe.
KepouOpenben. nanextuka-Bunbssame. 2020.

4. Xenpuk bpunk, /Ixo3zed Puuapne, Mapk depepond «Mammnnoe oOyuenue», [Tutep 2017.

Kak yautcst mammaa: PeBormoius B 001acTit HEHPOHHBIX ceTel U TIy0oKoro oo0ydenus. Su JlekyH.
Anprniuna PRO. 2021.

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

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

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

o

~

7.2. UHTEpHET-pecypChl

[TpuMepHbIil IepeYeHb PECYPCOB CETH KUHTEPHET», PEKOMEHYEMbIX IPU OCBOCHUH MOJIYJIS
1 Open Machine Learning Course (https://mlcourse.ai)
2. Baenenwue B MammuHOE 00y4enue ot «Bioinformaticlnstitutex
(https://stepik.org/course/4852/promo )
3. Crenumanuszanust MammHHOE 00y4eHUE U aHAIN3 JaHHBIX 0T «MOCKOBCKHI (PpU3HKO-
texHuueckuid mHCTHTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s npoBeneHus copeBHoBanuii mo DataScience( https://www.kaggle.com )

7.3. IlporpammHoe obecnieyeHue:

— Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016
— Microsoft Office 2007, 2010, 2016
— Awntuupycuoe [10 Kaspersky endpoint security
CnpaBoyHo-nipaBoBas cucteMa “I'apant”

7.4. MaTepuajJbHO-TeXHHYECKOe o0ecrneyeHue
Onucanne MaTepuaIbHO-TEXHNYeCKOil 0a3bl, He00OX0AMMOIi /Il M3YUEeHHUs MOTYJIsl

[Tepeuens MaTepraIbHO-TEXHHUECKOTO oOectieueHus Moys
Ne n/n1| Bup 3anstuii Bun u HaumeHoBaHME 000PYAOBaHUS



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/

JIeKoHHbBIE
3aHATHUA

AyauTopun ¢ MYJbTUMEIWWHBIMH  CPEICTBAMH, CpPEIACTBAMHU
3BYKOBOCIPOU3BEACHUSI M HMEIOIINE BBIXOJI B ceTb «HTEpHETY.
[Tomermenust u1si MpOBEICHUST ayIUTOPHBIX 3aHITHI, 000PYIOBaHHbBIC

JlaGoparopHsl
€ paboThl

KoMmmnbroTepHelii  KiacC ¢ KOMIUIEKCOM IIPOTPAMMHBIX CpEICTB,
MO3BOJISIIOUIMX KaXJIOMY CTYJIEHTY pa3padarblBaTh IPOrPaMMHbIE
peain3aly NPaKTUYECKUX 33Ja4 B X0JI€ BBIIIOJHEHUS Ja00PAaTOPHBIX

nalhnr

CamocTosiTenbH
ast pabota

bubnmoreka, nmeromas pabourne MecTa AJsl CTYIACHTOB. AYIUTOpPUH,
OCHAILIEHHBIE KOMIIBIOTEPAaMH € JOCTYNOM K ceTH «MHTepHeT»

IIpakTuka

KoMmmnbroTepHelii  KiacC ¢ KOMIUIEKCOM IIPOTPAMMHBIX CpEICTB,
MO3BOJIIOUIMX KaXJIOMY CTYJIEHTY pa3padarblBaTh IPOrpaMMHbIE
peain3aluy NPaKTUYECKUX 33]a4 B X0JI€ BBIIIOJHEHUS Ja00OPAaTOPHBIX
pabort




CaejleHnsl 0 mepeyTBepPKAeHHH NMPOrPaMMbl Ha O4YepeaHOH Y4eOHbIH o U perucTpanun
M3MeHeHu

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




PabGouass nporpamma  auctuiuiMHbl  «CHCTEeMbl  HMCKYCCTBEHHOIO
HHTEJIEKTA» COCTaBliecHa B cooTBeTcTBHHM ¢ TpebdoBanusmu DPI'OC BO mo
HanpasyieHuto moarotoBku 09.03.02 «HpopMaimoHHbIe CUCTEMBI U TEXHOJIOTHI,
YTBEPKJIEHHOTO TpHKa3oM MuHucTtepcTBa oOpa3oBaHus U Hayku Poccuiickoi
Oenepanun oT « 19 » certsaops 2017 r. Ne 926(pen.8.02.2021).

IIporpammy cocraBumnu:
K.nmenar.Hayk, crapmmii nmpenogaBatens kapeapsl «MHGoOpMaMOHHBIE CHCTEMBI U
TexHosnorum» @apruena 3.C.

HporpaMMa 0,u06peHa Ha 3aCCIaHHNUu Ka(l)eﬂpbl ((HH(bOpMa]_II/IOHHI)IG CHCTCMBbI U
TCXHOJIOTH

ITporokosn Ne 6 ot «03» mapra 2025 roma
[Iporpamma ogo6peHa YueOHO-METOIUYECKUM COBETOM (PHU3UKO-MATEMATUYECKOTO
(dakynbTeTa

ITporokos Ne7 ot «13» mapta 2025 roaa



[Ipunoxenue

®OH/I OIEHOYHBIX CPEJICTB IUCHUIIIAHBI (MOIY.JIST)

b1.B.18 CucreMbl HCKYCCTBEHHOT0 HHTELJIEKTA

HanpasJieHue moaroTroBKu

09.03.02 UudopMalIHOHHBIE CHCTEMBbI M TEXHOJOTHH

HanpagJienHocTh (IpO(p1JIb NOATOTOBKH)

HNudopManMoHHbIe CUCTEMbI U TEXHOJIOTHMH

Kpainpukauus BeINyCKHUKA

bakanasp

®opma o0yueHus

Ou4nast, 3a09Has

Marac, 2025



ONMCAHME IMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHMUSI
KOMIIETEHIIUM HA PA3JIMUHBIX DTAITIAX UX ®OPMUPOBAHMUSI,
OINUCAHHME HIKAJI OHEHUBAHUA

®onn oneHouHbBIX cpeacTB (POC) nmpeaycMaTpuBaeT cleayroliee:

OIMCaHNE KOMIUIEKCA MoKa3aTeseill — IECKPUITOPOB OCBOCHUS KOMIIETEHIUI B BUJIE
pe3yJIbTaTOB 00YUYEHUS], KOTOPHIE CTYAEHT MOKET IIPOAEMOHCTPUPOBATH (

(tabmuua 1). 1y KOHTPOJIS JOCTHKEHUS KaXI0T0 U3 HUX MPEIyCMOTPEHBI OLIEHOUHBIE
CpeICTBa B BUJE BOIIPOCOB, 3a1aHUM U T.1I.;

0003HaYCHNE KPUTEPUEB — IPABWII IPUHATHS PEILICHHS 11O OIICHKE JOCTUTHYTHIX
pe3yJIbTaToOB 00yUYEHUS U C(POPMUPOBAHHOCTU KOMIIETEHIIUH.

Hanpumep, B kauecTBe IIKajbl OllcHUBaHUS TpruHUMaeTcs 100-0anbpHas cucTeMa C BhIJCIICHHEM
(rpamarueit) OLIEHOK:

PeiiTuHr Onenka Ha
3ayere
85-100
71-84 3aueT
60-70
0-59 Hesauger

TUMOBBIE KOHTPOJILHBIE 3AJAHUSI NJI UHBIE MATEPHAJIBI,
HEOBXOJMMBIE J1J151 OEHKH 3HAHWA, YMEHWI U (WJIN) OTIBITA
JNESTEJIBLHOCTH, XAPAKTEPU3YIOIIUE DTAIBI ®OPMUPOBAHUS
KOMIETEHILUI B MPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI
MMPOTPAMMBI

BbimyckHMK, OCBOMBHIMH 00pa3oBaTelbHYIO MpOrpaMMmy, JOJDKEH 00janaTh
npodeccnoHaTbHBIMU KOMIIETEHIIUSIMU 110 TEMaTUYECKUM MOJIYJISIM ITPOTPAMMBI:

Koxn |HaumenoBanue P3ynbraTsl 00y4yeHus

TEMAaTHYECKOTO
MOAYJIst




Beenenue B (3HaHus:

UCKYCCTBEHHBIH — TEOPETUYECKME OCHOBBI aHAIM3a JAaHHBIX M MAIIUHHOIO
WHTEIUIEKT u o0yJeHus;

OCHOBHBIC ~ MCTOABI |— crenuduka paboThl aITOPUTMOB MALLTMHHOTO O0yYEHUSI.
MAIIMHHOTO ~ OOYYEeHHS |y veHMS:

AL paboThI C |- mNpUMEHEHHE METOJOB MAIIMHHOTO OOYYCHHUS, MOATOTOBKA
TaOJIMYHBIMH JAHHBIX U UHTEPIIPETALUS PE3YIbTATOB.

JaHHBIMH HaBbIkH (ONIBIT 1€SITEJILHOCTH):

- HHTEpECyercs HOBBIMU TPEHIaMU B cBOEH
npodecCHOHATLHOM OTPAaciy, pacCCMATPUBACT UX C TOUYKHU
3pEHUs IPUMEHEHUS B CBOEH JIESTEIIbHOCTH;

- OLICHMBaeT IIPUMEHUMOCTD aJIrOPUTMOB,
BO3MOJKHBIEPUCKH U TIOCTEACTBUS OIIMOOK, HaXOIUT
ONTUMAaJIbHBIEPEILIEHUS A pabounx 3a7a4

Cucrembl TITyOOKOTO  [3HAHHSA:
oOyueHus - NPUHLHUIBI 00yYEeHUs U IPUMEHEHUsI HeWPOHHBIX CeTEeH.

- ApPXUTEKTYpPHI INIYOOKHX HEHPOHHBIX CETEH, TPUMEHIEMbIX
B peuieHuun MPaKTUYECKUX 3a1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUMN U TEKCTOB;

Ymenus:

- HACTpoWKa HEOOXOIMMOTO OKPYKEHHsI IJsi paboThl ¢
HEUPOHHBIMH CETSIMHU.

- IpUMEHEHHue " JI000y4YeHHenpea00yuyeHHbIX
HEHPOHHBIX CETEeH U3 TOCTYMHBIX OUOIHOTEK

HaBbIkHU (ONBIT AeSITEJIbHOCTH):

- BIAJACET HABBIKOM  TMPOBEACHUSA  IMOJHOIO0  LHUKIJIA
BBIYHUCIUTENIBHOTO  3KCIIEpUMEHTa, OTpPaXKeHHsl Xoja
BBIIIOJIHEHUSI TPOEKTa U TMOJYYEHHUS pPE3yJbTaTOB B
OTuYeTax M JOKYMEHTAIIHH;

- BJAJEeT HAaBBIKOM  HCIIOJIb30BAHMSI  CYIIECTBYIOLIUX
MpOTPpaMMHBIX ~ OMOJTMOTEK W MOJENEH, CO3JaHMs
MPOrPaMMHBIX peanu3ainii TTyOOKUX HEHPOHHBIX CETel




OOyuenue c
MOJIKPEIUICHHEM

3HAHUA:

Ymenuns:

HaBbIkH (ONBIT J€eSITEJILHOCTH):

TCOPECTUUCCKHUE OCHOBBI U aJIr'OPUTMBI o6yqu1/I;1 C
MMOAKPCIUICHUCM

IIPUMEHECHUC 06y‘leHI/IH C IOAKPECIICHUEM JIsA
IMPAaKTUYCCKHUX 3aad.

BBIOOp W peanu3anys  QITOPUTMOB  OOy4YeHHS C
MOJKPEIUICHHEM C YYeTOM CIIeHU(PHUKH 3312491

ajanTanMsg W HACTPOMKa QJIrOPUTMOB OOydeHHUS C
MOJKPEIJICHUEM TI0/1 OIIPEICIICHHYIO CPEy.

UHTEpecyeTcs HOBBIMU TpeH1aMu B cBOEH
poeCCHOHATTBHON OTpPACIIH, PACCMATPUBAET MX C TOUYKH
3peHus IPUMEHEHUS B CBOCH JESITeIbHOCTH;

BJIAJICET HABBIKOM  HCIIOJIb30BAHUS  CYIIECTBYIOIIUX
MPOrpaMMHBIX ~ OMOMMOTEK W MOJENel, CO3/JaHud
MPOTPAaMMHBIX ~ peaju3aliii Ha OCHOBE aJrOPUTMOB
0o0yueHusl C MOJKPEIIEHUEM

Cpencrsa Al OLEHKH pa3InYHbIX YPOBHEH (POpMUPOBAHUS KOMIIETEHIIMHN 1O KATETOPHSIM «3HATHY,
«YMETbY», «BJIAJIETh» 00ECHEUMBAIOT PEaTU3alUi0 OCHOBHBIX MPUHIUIIOB KOHTPOJIS, TAKMX Kak
O00BEKTHBHOCTD U HE3aBHCUMOCTb, TPAKTHKO-OPUEHTUPOBAHHOCTD, MEKIUCIUTUTMHAPHOCTb.

C ydeToM 3TOro KOHTPOJIbHBIE BOIPOCH! (3a1aHus, 3a1aun), Bxogsmue B POC, i pa3anyHbIX
KaTerOpvil U YPOBHEN OCBOCHMSI KOMIIETEHIIUN MOTYT UMETh CIEAYIOIINNA BUJI.

3HATD Ilpumepsr:

1 Tunsl 3aJ1a4 MallIMHHOT'O O6y‘IeHI/I5[ M KJIaCChI aJITOPUTMOB, K HUM IIPUMCHACMBIC.

HWHTCIIJICKTA.

2. OcHOBHBIE HaITpaBJICHUA pa3BUTHUS HCCJIeIOBAaHUM B 00J1acTH cucTeM HCKYCCTBECHHOI'O

3. TeopeTI/Iqecxne OCHOBBI AJITOPUTMOB MAIIMHHOT'O 06yquI/151.



YMETD Ilpumepsbr:

1 TloaroTroBUTH aHHBIE K UCIIOJIH30BAHUIO AITOPUTMA MAIITUHHOTO 00YJYCHHUSI.

2. OreHuBaTh KA4€CTBO PEMICHUH CHCTEM MAIIMHHOTO 00yUYeHUsI.

3. ApanTtupoBaTh AJITOPUTMbI MAIIMHHOTO OOYYEHHSI K PEIISHUIO TPAKTUYCCKUX 3a1ad.
BJIAIETD IIpumepsbr:

1 Merononorus pa3pabOTKU PEIICHUI MAIIMHHOTO 00yYEHUS.

2. Tlpumepbl MPaKTUYECKOTO MPUMEHEHUS ApXUTEKTYP HCKYCCTBEHHOTO HHTEIUICKTA.

3. MeTo/bl OHJIaliH TECTUPOBAHMS PEIICHU MAIIMHHOTO 00YYCHUSI.

METOIAYECKHUE MATEPUAJIBL, ONPEAEJAIOIIHUE ITPOOELYPbI
OIEHUBAHMUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMHUPOBAHUSI KOMIETEHIINA

[Tpumepsl (MakeTbl) METOAMYECKUX MATEPUAIIOB, ONPEICIIAIOIINX IPOLELYpPhl OLICHUBAHUS
3HAHUM, yMEHUH U (UJIK) OTbITA AEATEIbHOCTU

HaumenoBanue Kparkas xapakrepucruka IIpeacrasiienue
OLICHOYHOI'0 OLICHOYHOI'0 CPe/ICTBA OLICHOYHOT0 CPe/CTBA
cpeacTrsa B doHge
Texymui KOHTPOJIb CpencTBo mpoBEpKH OCBOEHUS KommnekTs! Ouneros
yCIIEBaEMOCTH YPOBHEH «3HATBY», «YMETb) (3aianmii)
KommiekT 0uiieToB (MpuMepHbIii)
buner 1.
11 baitecoBckuii knaccudukarop. Ouenka nmpusznakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
12 Knacrepuszanus. kMeans, kMeans++, MeanShift, DBSCAN.
buner 2.
2.1 Aucam6mu. Soft and Hard Voting. Bagging. Ciy4aiinblii jiec.
2.2 Metpuueckwuii knaccuduraropbl. KNN.
WKNN.
buner 3.
31 JIuneitnas perpeccus. LASSO, LARS. CART.
3.2 JepeBbs pemiennii. MTapopmanmonsslil Beiurpeim. Ommoka
KJaccupukanum, sHTponus, kputepuit Jpxunu. [IpyHuHr.
buner 4.
41 I'no6Ganpubiii mouck. Chydaiineiii mouck. Gridsearch. Criyuaiinoe
omyxnanue.baifecoBckas onTUMU3aLus.
4.2 Jluneitnas perpeccus. [lonmmHoMuanbHas perpeccus. ['pedreBast
perpeccusl.
buner 5.
5.1 AdaBoost. I'pasneHTHBINH OYCTHHT PENIAIONIHX JIEPEBHEB.
5.2 Knacrepuszanus. AgglomerativeClustering. Merpuku kiiactepu3anu.
buner 6.

6.1. Ouenka knaccudukanuu. DddexkruHocts 1o [apero. Precision-Recall u
ROC xpussie. AUC.



6.2 Heiiponnsie cetn. [eprientponPo3enbnarra. O6paTHOE pacpocTpaHeHUe
rpaaueHTa. OyHKIMK akTuBarmu. Softmax.

buner 7.
71  Jloxanpueii momck. HillClimb wu ero pasnHoBumnocTH. OTxur.
I'eneTnueckuit
AITOPUTM.
1.2 Metoa onopHBIX BEKTOPOB. SAapa.

Ilepeyennb JJadopaTOpHBIX padoT (MPUMEPHbI)

O0mue pekoMeHIaAUMH K J1a00paTOPHBIM padoTaM: /Ui Pa3HbIX YPOBHEH IOATOTOBKU
CTYAEHTOB MOKHO HCIIOJIb30BATh PAa3HYIO MIYOUHY peanu3aluy pemenus. Tak, A1 cTy1eHTOB
HETEXHUYECKUX CIIEUAIBbHOCTEN 3a/1aHne MOYKET 3aKJII04YaThCsl B IPUMEHEHUH F'OTOBBIX
METO/I0B 13 OMOJIMOTEK WIN 3aII0JHEHUEM NIPOITYCKOB B IporpaMmax, rje 0osbiias 4acTb
HOJTOTOBJIEHA IIpenoaBaTeneM. st CTyAeHTOB TEXHUYECKUX CIIEUAIbHOCTEN 3a1anue Oyaer
3aKJII0YAThCs B peasln3aliy aJrOpUTMOB 0€3 HCIOIb30BAHUS TOTOBBIX PEIICHU.

JIP1.1 Metoapl paboTel ¢ Tabmuiamd B Python. Arperamuss u Busyanu3saius JIaHHbIX.
[IpoBenieHre NEPBUYHOIO aHAIU3A TAHHBIX.

[lenu: u3ydeHne METOAOB pabOThI ¢ JaHHBIMH B PYthOn u mpoBeneHHe MEPBUYHOTO aHAIM3a
JTAHHBIX.

3aganue: 3arpysute maracer B pandasmaradpeiiM. BoiBequTe OCHOBHBIC MapaMeTphl Jaracera.
Ornpenenure, CKOJBKO B JaTaceTe CIydaeB OTCYTCTBUSA MpU3HAKOB. Orpeaenurte, CKOJIBKO
MPU3HAKOB SIBIISIIOTCS KAaTE€ropuajibHbIMH. Busyanusupyite pacrnpenesieHue NpU3HaKoB II0
KJ1accaM. Buzyanusupyinre 3aBUCUMOCTb MEXIY MPU3HAKAMH.

JIP1.2 Wcnonp3oBanue u cpaBHeHHE anroputMoB kiaccudukanuu: KNN, pemaromue nepesbs u
UX aHCaMOJIH, JIOTUCTHYECKAas perpeccusi.

Llenu: mpuMEHEHNE U OTIEHKA AJITOPUTMOB KJIACCH(HKAIIHH.

3ananue:

Paznenute maracer Ha oOydarOmMil ¥ BaTUJAIMOHHBIA C COXpPAaHEHHUEM MPOMOPIUN KIIACCOB.
Knaccuduuupyiite Touku u3 gatacera ¢ momoiipto anroputMoB KNN, noructudeckoii perpeccun,
CART, cmyuaiinoro neca, CatBoost. [TogOepure Jrydniue mapameTpsl aITOPUTMOB CIIOMOIIBIO
BAIUJAIMOHHON BBIOOpKH. CpaBHHMTE BpeMs pabOThl AITOPUTMOB M 3aBHCUMOCTH OT
npeoOpaboTKU JaHHBIX.

JIP1.3 Hcnonb3oBaHue M OIEHKA aIropuTMoB perpeccuu. Ilonbop onTUManbHBIX MapaMeTpoB
perpeccum.

[lenu: u3ydeHue anropuTMOB PErPECCHH.

3anaHue:

[TpumenuTe MeTO IMHEHHOM perpeccuu JUisl pelieHus 3aaun Ha aaracete. /lo0aBbTe B gartaceT
NOJMHOMHAIbHBIE TpU3HaKu. [lo6aBisiiTe MpU3HAKK [TOKa HE YBUIUTE Nepeo0yyeHne Ha
BanuannonHoMaaracere. [Ipumenure rpedHeByto perpeccuto 1 LASSO, uyToObl n36aBUTHCS OT
nepeooy4eHus.

JIP1.4 OnTtumuzanuoHHBIE 3aMa4u M uX pemieHus. [logbop rumepmapamMeTpoB aaropuTtMa ¢
TIOMOIIBIO METOJIOB ONITUMH3ALIUH

Llenu: n3yueHue aJropuTMOB PEIICHHUS ONTUMH3AIIMOHHBIX 3a/1a4.

3aganue:

1 OnTuMu3upyiTe JJTMHY MapiipyTa B 3a7a4e KOMUBOsDKEpa ¢ oMoliibio anroputmos hillclimb,
OT)KHTa ¥ TEHETHYECKOTO ITOPUTMa. BBIBEINTE MOTYYMBIINICS TYTh U €T0 JITHHY.



2. OnTUMH3HpYHTE THUIEpIapaMeTpsl alTOPUTMa MATHHHOTO 00yueHHs (Ha BBIOOD) C TTOMOIIBIO
CITy4aiiHOTO TIOMCKa, MOMCKa 1o pemeTke, anropurma hillclimb, reneruueckoro anropurma.

JIP2.1 Knaccudukanus nzoopakeHuii 1 TpaHchepHoe o0ydeHue.

[enu: u3ydeHre METOI0B TITyOOKOTO 00yUYEeHHUS ISl pa0OThI ¢ U300pAKEHUSIMHU.

3aganue:

3arpy3uTe JaraceT W CO3JaiiTe HUTeparop A MOJAEIH TIyOoKoro oOy4yeHHs. 3arpys3ure
npenobydyennyo Ha ImageNetcseprounyio ceth (AlexNet, VGG wimu ResNet) u no6aBbre K
backbonenonnocBs3Hbli cioii s 00yueHus. OOyuuTe HEHPOHHYIO CETh Ha, BU3YaJIH3HPOBAB
rpaduk (QyHKIIMH MOTEeph Ha OOydalomied W BalUJAIMOHHOW BBIOOpKe. PeanmmsyiiTe MomyInb
NPUMEHEHUS] HEHPOHHOM CETH K JaHHBIM, ITPOBEPHTE KAYeCTBO 0OYUCHHS Ha TECTOBOW BBIOOPKE.

JIP2.2 PaboTa ¢ TeKCTaMu ¥ UX BEKTOPHBIMH IpecTaBieHusmMu. Llemu:

U3y4deHue MOjieIell BEKTOPHOTO IPEICTaBICHHUS TEKCTOB. 3a/1aHHeE:

Ckauaiite npeno0y4eHHbIe BeKTOpa 1ist cioBapsi. C moMoIbio 1000ro kiaccudukaropa
maruaHOro o0ydenus (KNN, SVM, CatBoost) kinaccuuimpyiite TEKCThI U3 1aTaceTa 1o CyMMme
BEKTOpOB ci1oB. Kitaccuduumpyiite TekcTsl ¢ momorpio LSTM cetn.

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

Llenu: n3ydyeHue npuMeHeHNs: 00y4eHUs ¢ MOAKPEIUIEHUEM JUTsl peIlieHNH 3a1a4 KOHTPOJIS.
3aianue:

OO0yunTe IPOCTYIO NONHOCBI3HYIQ-CceTh 1Isl pelieHus okpyxkenus: LunarLander.

[Tpouenypsl oOlEHMBaHHS 3HAHUM, YMEHHH, (QOpMBI W OpraHu3alys TEKYIIEro KOHTPOJI
YCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTECTAI[UU 00YyJarOIINXCsI

Texkymuil KOHTPOJb YCIIEBAEMOCTH M IPOMEXKYTOUYHAs aTTeCTallusi CTYIECHTOB BEIETCA B
cooTBeTcTBUU ¢ [lonokeHMEM O TEKymleM KOHTPOJE€ YCHEBAEMOCTH W NIPOMEKYTOYHOM
aTTectaluuu o0pa3oBaTeNbHOIN OpraHu3alnuu

Texkyumuii KOHTPOJIb yCIIEBAEMOCTH

Monyns nenutcst Ha qBa 6s10Kka. Kaxxapiit 6510k BKIIIOUaeT B ce0s M3ydeHHe 3aKOHYSHHOTO pa3/ena,
yactu Mojyns.

Texymwii KOHTPOJIb 0 MO0 OCYIIECTBISIETCS 10 KaleHaapHoMy yuebHomy rpaduky. Cpoku
KOHTpOosIbHBIX Meporpusatiii (KM) u cpoku nonaseneHust uToroB no Moaynio oroOpakaroTcst B
pabounx ydeOHBIX MmIaHaXx Ha cemecTp. CTYIAEHT JOHKEH BBIMOJIHUTH BCE KOHTPOJIbHBIE
MEpONPUATHS, MPEAYCMOTPEHHbIE MOIylIeM K YKa3aHHOMY CPOKY, MOCJI€ Yero Mperno1aBaTeilb
MPOCTaBIsIeT OalIbHBIE OIEHKHU, HAOpaHHBIE CTYIEHTOM IO pe3yabTaTaM TEKYIIEeTro KOHTPOJI
ycrneBaeMocTu 1o Moayio.

KoHTposibHOE MEpONpUATHE CYUTAETCS BBIIIOJHEHHBIM, €CJIM 32 HETO CTYAEHT MOJY4YnJl OLIEHKY B
Oayytax HEe HUXKE MHUHUMAIBHOM OIIEHKM, YCTAaHOBJIEHHOW MPOTPaMMON MOJIYJISI MO JTaHHOMY
MEPOITPUATHIO.

CryneHTsl, HE CHABIINE KOHTPOJBHOE MEpPONPHUSTHE B YCTAHOBIICHHBIH CPOK, MPOJODKAIOT
paboTaTh HaJl HUIM B COOTBETCTBUE C TIOPSAKOM, IPUHSITHIM 00pa30BaTeIbHOM OpraHu3aIueil.
IIpomeskyTouHast arrecTanus

DopmMoil NPOMEKYTOUHOM arrecTauuu 1o Moayto SBISIETCS 3a4eT.

OuenuBanue Mopaynsa Benerca B cOOTBETCTBUM ¢ [lojokeHHEM O TEKylleM KOHTpOJe
YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTAllUU CTYJEHTOB 00pa30BaTEIbHON OpraHn3alllu.
HanpuMmep, MeToAMKA OLIEHKH 110 PEHTHHTY

CTyneHT, BBITIOJHUBIINKN BCE MPEAYCMOTPEHHBIE YUE€OHBIM IUIAHOM 3aJaHHs W CHABIIMKA BCE
KOHTPOJIbHBIE MEPONPHUATHS, MOJYy4aeT HMTOTOBYIHO OIEHKY M0 Moayno 3a ceMmecTp B
COOTBETCTBUU CO CIEAYIOLIEH IIKAIOM:

PeliTunr Ouenka Ha 3auere
85-100




71-84 3
60-70 e
0-59 Hesauer

Pefitunr crynenta mo Moayiio 3a ceMecTp onpezensercs Kak cymma 0auioB, OJYyYEeHHBIX UM
3a Bce 010k Mozysst, 1 0aiyioB 32 MPOMEKYTOUHYIO aTTecTaliio. MakcuMallbHOE KOJIMYECTBO
6ayu1oB 32 Moyb B ceMecTpe ycTaHaBiIuBaeTcst paBHbIM 100



