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1. Ileau ocBOEHHUS THCIUIINHBI

Llenbro n3yueHns AUCHMIUIMHBL «CUCTEMBI HCKYCCTBEHHOTO MHTEIJIEKTa) SBIETCS (POPMUPOBAHNE
KOMIIETEHIIMH B 00JIACTH MPUMEHEHHS HHTEIUIEKTYaIbHBIX HH()OPMAIIMOHHBIX CUCTEM JIJISl pEIICHUS
npodeccHoHaIbHBIX 3a/1ad.

3anauy JUCLUIUINHBIL:

— O3HAaKOMHUTH C COBPEMEHHBIMH OOJACTSMHM HCCJIEJOBAaHHS IO HMCKYCCTBEHHOMY HHTEIIEKTY M
cepamMul IPUIIOKEHHST SKCIIEPTHBIX CUCTEM;

— MO3HAaKOMHUTH C KOHIEHIMSMH, COCTAaBIISIOIIMMH OCHOBY COBPEMEHHBIX CHCTEM HCKYCCTBEHHOTO
UHTEIJICKTA;

— U3JI0KHUTh TEXHHUYECKHE IOCTAHOBKM OCHOBHBIX 3a/1a4, PEUIaeMBbIX CHCTEMaMH HCKYCCTBEHHOT'O
UHTEIJICKTA;

— TIO3HAaKOMHTb C  OCOOEHHOCTSIMH  MNPAKTUYECKOTO  HCIOJB30BAHUS  MHTEIUICKTYAIbHBIX
UH(POPMALMOHHBIX CHCTEM B 00JacTH MHPOPMALMOHHOM O€301MacHOCTH.

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

06.026 CucremHbIit D Ob6cnyxuBaHue 6 Boinonnenune pabot no | D/O1. |6
aJIMUHUCTPATOp  WH- cep-BPHBIX BBIABIICHHIO M YCTpaHEHHIO | 6
(bopManoOHHO-KOM- OTIEPAIIMOHHBIX HETUITHYHBIX MHIIUICHTOB,
MYHUKAIlMOHHBIX CHUC- CHCTEM BO3HHUKAIOIIUX B CEPBEPHBIX
TeM UH()OpPMaIMOHHO- OTePAIIMOHHBIX cucTeMax
KOMMYHHKAIITHOHHO UH(POPMALMOHHO-
i cucreMsl KOMMYHUKAIIHOHHOW CHCTEMBI.
[MpoBeneuue amammza  u | D/02. | 6
onpeeeHue OCHOBHBIX | 6

MPUYMH  CJIOXKHBIX MpoOJeM,
BO3HHKAIOIIMX HA CEpBEPaX U B

CEepBEPHBIX OTEPAIMOHHBIX
CHCTEMaXx.

Bemmonnenne  manupoBanus | D/03. | 6
pE3EepPBHOTO KOMUpOBaHus, | 6
apXUBHUPOBAHUS u

BOCCTAHOBJIEHHSI KOH-
¢durypanuu CEPBEPOB u
CEPBEPHBIX OIIEpaIlMOHHBIX
CHCTEM.

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

CEPBEPHBIX OTIEPAIMOHHBIX
CUCTEM.

Brimonuaenue obuosnenus | D/05. | 6
MPOrpaMMHOTO  o0ecrieueHus | 6

cep-

BEPHBIX OTIepAITMOHHBIX

CHUCTEM.




[IporHo3upoBaHWe  BIUSHHSI
BHCIHIHUX n BHYTpeHHI/IX
BO3JICUCTBUU Ha IIOBEICHUE
CEPBEPHBIX OllepallMOHHBIX
CHCTEM.

D/06. |6

[Iporuo3upoBanue
HOTPEOHOCTH B HM3MEHEHHUHU
00BEMOB HEOOXOIUMBIX
pecypcoB s oOecriedeHHs
OecriepeboiHON paboTHI
CepBepoB " CEepBEPHBIX
OTIEPALIMOHHBIX CHCTEM.

D/07. | 6

[InanupoBanue U INpoOBEACHUE
paboT WO  pacHpenelIeHHUIO
Harpy3ky MeXay UMEIOIUMUCS
pecypcamu, CHSATUIO Harpys3Kku
Ha CEpBEppl U CEpBEpHbIC
OTIepaIMOHHBIE CUCTEMBI TIEpel
POBEJICHUEM PEriiaMEeHTHBIX
pabor, BOCCTAaHOBJICHUIO
HITAaTHOM cXeMmbl paboThl B
cirydae cOoeB

D/08. |6

Ompenenenne moTpeOHOCTEH B
puoOpeTeHUN
CHCIIMATM3UPOBAHHBIX CPEICTB
KOHTPOJS U  TECTUPOBAHHS
CepBepOB " CEPBEPHBIX
OTIEPALMOHHBIX CHCTEM.

D/09. |6

Caa3pb ANCIHUIIJINHBI «Cucrtemsbl HCKYCCTBCHHOI'O MHTCJIJICKTa»
C NpeImeCTBYOIIIMMHA  JTUCHUIUVINMHAMHA H CPOKH UX U3YUYCHUSA

Kon JIMCIUIIITAHBL, MPEANIECTBYIONINE TUCIUTIIINHE Cemectp
JCITUTITUHBI «CuCTeMBI HICKYCCTBEHHOTO MHTEIUICKTa))
b51.0.07 JluckpeTHasi MaTeMaTUKa U MaTEMAaTHYECKas JIOTHKA 3
b1.0.08 Nudopmartuka u napopmMaimoHHbIe TEXHOJIOTUH B 2,34
PO ECCHOHATILHOM IESITEIIbHOCTH.
CBsi3b THCHUIINHBI «CHCTEMBI NICKYCCTBEHHOTO HHTEIIJICKTa»
¢ MOCJIeAYIOMUMH JUCHUIJIMHAMM M CPOKH UX H3YUYEHHS.
Kon JIMCUUIUIMHBL, CAEAYIOUIUE 32 TUCLUIUIMHON Cemectp
JUCITUTUTIHBI «CHcTeMbl UCKYCCTBEHHOTO MHTEJUICKTa»
b1.B.04 Kpunrorpaduueckre MeTo b1 3aUThl HHOOPMAITUU 7
b1.B.13 MHTenneKTyanbHble CHCTEMBI U TEXHOJIOTHH 7




3. Pe3yabTaThl 0CBOEHHA TUCHUILTUHBI (MO1YJIs1) «CHCTEMBI HCKYCCTBEHHOTO MHTEIIIICKTa)
[Tpouecc u3yueHus: IUCUUIUIMHBI HalpaBjieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIENYIOIINX KOMIETSHIINN
B cootBeTcTBUU ¢ PI'OC BO 1o gaHHOMY HaIpaBieHUIO:

Koa m nanmenoBanue Kol M HaHMeHOBaHHe

[lnanupyembie pe3yJabTaThbl

Kareropus KOMIIeTeHIIHH 6
00y4YeHMSsI M0 JTUCIUTLINHE
(rpynna) HHAMKATOpAa y
" JAOCTHKEHU ST
KOMIIeTeH Ui
KOMIIeTeHIIHH
[1K-10 [MIK-10 - Cnoco6enIIK- 10.1  Ilonmmaer3nars
BLISIBUTE HpI/IHHI/IHI)I HOCTpOGHI/I}I u OCHOBHBIC HaHPaBHeHI/I}I
Pa3BUTHUA UCCIICOJOBAHUN B
CCTCCTBCHHOHAYYHY OCHOBHBIC METO/IBI 001acTH CHCTEM
CUCTCM HCKYCCTBCHHOT'O
O CYITHOCTb MCKYCCTBECHHOT'O HHTEJUIEKTA.
HHTCJIJICKTA U IIPUMCHSICT
Hp06HeM’ nx JIsL CHICHUA 34 a‘IHK-lo_gl
A p o €CTECTBEHHOHAYYHYIO
BO3HHKAIOIHUX B npodeccuonanbHoM CYLIHOCTD MpoGIem,
X0I€ JACATCIBHOCTH, BO3HUKAIOIIIUX
1po(heCCUOHATLHOM I1K- 10.2. B xoze
NeSTEbHOCTH g Uccnenyer HaHpaBJIeHI/IH'HPO(beCCHOHaHBH%H
JCATCIIBHOCTU B O0JIaCTH
0671aCTH IIPUMCHCHUA CUCTEM S ;
HUCKYCCTBEHHOTO AICTHP
MOACIUPOBAHUA 41 aHaJIN3a CI0KHBIX €CTCCTBCHHBIX
HNHTCIIJICKTAa OJIA
150
aHalisa  CIOKHBIX hasnpuppix  mpeaMeTHbIX
eCTECTBEHHBIX " 6 .. HNCKYCCTBEHHBIX CUCTEM
o0Jacreii; K10 - 30
HCKYCCTBEHHBIX I1K- 10. 3.lymers
CUCTEM BBI6HpaeT BBISIBJISIT
KOMIIJICKCBI MCTOAOB HleCTECTBEHHOHAYYHYIO CYIIHOCThH
WHCTPYMEHTAJIbHBIX npooiem,

CPEICTB HCKYCCTBEHHOTO
WHTCIJICKTA JIJIS PELICHUS
poheCCHOHAIBHBIX
3aJlad B 3aBHCHMOCTH OT
0COOCHHOCTEH
MpeAMETHOM 00JIacTH.

BO3HUKAKOIINX B XOIC
mpodecCHOHANTEHON
1esITeILHOCTH B

00J1acTH MOJICITMPOBAHMUSI
M aHaJIHM3a CIIOKHBIX

€CTCCTBCHHBIX
HCKYCCTBEHHBIX CUCTEM
IMK-10 - ¥1

UCIIONIb30BaTh  3HAHHE
OCHOBHBIX METOJIOB
HMCKYCCTBCHHOI'O

HHTEJIEKTa
[OCJIeIyIoLei
rpodeccuoHaabHON

NS TEIbHOCTH

IMK-10 - ¥2

Baagern




4. CTpyKTYypa H cojiep:KaHue TUCHUIITUHDBI (MOIYJIs1)
4.1. CTpyKTypa IMCHUILTHHBI (MOAYJIsST)
OO611ast TpyA0E€MKOCTh AUCHUILUIMHBI COCTABIISAET 2 3a4ETHBIX €IUHMIL, /2 YacoB.

HaBHIKAMHU  BBISBJICHHS
€CTECTBEHHOHAYYHOU CYITHOCTH
mpo0seM, BO3HUKAIOIINX
B X071¢ ipoeccoHanbHON
NIeSITEIIbHOCTHA B 00JIacTH
MOJICTTUPOBAHUS U aHAIIN3A
CJIOXHBIX €CTCCTBEHHBIX!
1 MICKYCCTBEHHBIX CUCTEM
I1K-10 — B1
HaBBIKAMU
HCIIOJIb30BaHUS 3HAHUS
OCHOBHBIX METOJIOB
HUCKYCCTBEHHOTO
WHTEIIJICKTA B MOCIICAYIOMICH
podeCCUOHATTLHOM
NesITeITbHOCTH

[1K-10 — B2

Ne
n/n

CaMOCTOSITEIbHYIO PadOTy CTY/IEHTOB U

Buasbl yuedHoii padoThl, BKIIOYAS

TPY/A0EMKOCTh (B Yacax)

®DopMBbI TEeKYLIET0
KOHTPOJISI yCIieBaeMOCTH
(no neoenam cemecmpa)
DopmMa NPOMeKYTOUHOM

KonTakTHast CamocTosiTe/IbHA aTTecTamuy (1o
pa6ora s1 paboTa cemecmpam)
2
Q 5]
HanMeHoBaHHue pa3/iesioB g 2
o
M TeM JHCHUILTHHBI ’§ 2
=
(mMomyJist) 3 . § 8 . |
B g 3 o
s |2 [g] |2 | |3 5O|E |2
= L &= e
= ) = & | = ) 3| &
= = : = 5 5] Ele|= =
Z |8 |E F |2 |z R e
> le [E| |8 |2 |8 |z clEl&ls |E
2 |3 |g @ % |z |E olz|=l8 |8
=) = ] s s = s Z|lelglgl° S
5 = Z =2 Z = 2 > B X & =%
= 212 |z| |3 (B |2 |3 |E|E|E|E|E |5
5 s |E |8 |& 2 |8 |e |& |E|&|A&|EI& |8
8 o = = (=% Sle | © © = o clo|o oo g
= = & o m|Z | = = 5] Ele(r|a|®8 5o
218 |E [E g |2/8]18 |8 |2 |8 |5/2/12|8]8¢2 4
o lm |5 | |5 Hlale | | [0 w5 E|l=8les
Beeneaue B
MCKYCCTBEHHBIN
MHTEJUIGKT W OCHOBHEIC 10110 8 8
METOIbI MAaIlIMHHOTO
oOyueHust i paboThl
4
Cucremsl rI1y0OKOT0 4 | 6 7
00ydeHUs




OOyueHme C a4l a4 3
IMOJKPEIUIEHUEM
Bcero 18 | 18 | 18 18

Kypcosas paboma (npoexm)

[looeomogxka Kk 9K3ameny

Jacax

OOmass TPyJOEMKOCTh, B

[IpomexxyTouHast

Dopma

72|18 |18 | 18 Bager

18

3adeT ¢ OLEHKOM

DK3aMeH

4.2. Conep:xkanue TUCUUIIMHBI (MOTYJIs1)

MaTeMaTHYeCKOro aHaJIn3a. |

OCHOBHBIE 3aJ]aud CHCTEM HCKYCCTBEHHOI'O HHTEJUIEKTA.
Knaccudukanus, knacrepuszanus, perpeccus. THIBI MamInmHHOTO
Oo0y4YeHHMs: C yuuTeneM, 0e3 yUuTessl, C YaCTUUHBIM NPUBJICYEHUEM
yUuTeNs, 00y4eHUE C OIKPETTICHUEM.

Knaccudukanuss Ha npumepe anropurma K-Ommkaiimmx
cocemeii (KNN) [OmmuonansHo: BeICTpBI MOHUCK  OIMKAWIIHX
coceziel.]. MeTpHuKH OIIeHKH KJlacCHU()UMKALUMKU: TOJIHOTA, TOYHOCTb,
FI, ROC, AUC. BanupmanuonHas u TectoBas BbiOopka. Kpocc-
Banuanus. Pabota ¢ kaTeropuaabHbIMU PU3HAKAMU.

Perpeccus. Merpuku ouenku perpeccun: MSE, MAE, R2 -
KO3 PULIHEHT J€TEpMUHALIH. JIuneiinas perpeccus,
noJMHOMMaNbHast perpeccus. llepeoOyueHne u perynspusanus,
rpebneBas perpeccusi, LASSO, ElasticNet.

Jluneitnple mognenu Juia  kiaccuukauuu. llepuenTpow,
JIOTUCTUYECKAsT PErpeccusi, IOJHOCBSI3HbIE HEWPOHHBIE CETH,
CTOXACTUYECKHUI IpaIuEHTHBIN CITyCK M 00paTHOE paclpoOCTpaHEHUE
rpaaueHTa. Peryispuzanus aMHEHHbIX MoJienel KiacCupUKalumm.

Knacrepusarnmus, k-means, k-means++, DBSCAN,
arJioMepaTHUBHAas KjlacTepu3anus. MeTpuky OLlEHKH KIacTepU3aliu.

ANTOPUTMBI, OCHOBAHHBIE Ha NPHUMEHEHUHM pELIAOIINX
nepeBbeB.  Kputepunm paszneneHus ys3na:  MHPOPMALMOHHBINA
BBIMTPBILI, KpuTepuil JKuHU. AHCaMOIM pelalluX JAepeBbEB:
CJIy4aitHbIH Jiec, IpaJAMEeHTHBIN OyCTHHT.

Meton omnopHbix BekTopoB. IIpsmMas um oOpaTHasi 3adauya.
Omnpenenenne onOpHBIX BEKTOPOB. S I€pHBIN TPIOK.

HauBHblil GaitecoBckuii knaccudukatop. MeTosbl OLIEHKH
pacnpeneneHuss INpu3HakoB. EM-anroputM Ha mnpumepe cMecH
rayccHuas.

Ne i/m HanmeHoBaHMe MOAYJIsl, COAEPKAHME Yacel
1 «BBeieHne B MCKYCCTBEHHbINl MHTEVIEKT U OCHOBHbIE METObI
MAIIMHHOTO 00y4YeHusl AJisi padoThl ¢ TA0JTHYHBIMHU JAHHBIMID)
Jlexknun 10
1.1-15 [OnmuoHanbHO: MaTeMaTHYEeCKUH JIMKOE3 I10 3JCMEHTaM 10
MaTeMaTHYECKOH CTaTHUCTHKH, JIMHEHHOMN anreopsl u




Mertoap! 6e3rpaIueHTHON ONTUMHU3AIUH: CITyYaliHbIN TTOUCK,
hillclimb, oxur, reneTHuecKuil aIropuTM™.

JlaboparopHblie padoThI

JIP1.1

Meroasl paboTel ¢ Tabnuiamu B Python. Arperamus u
BU3YaJIH3aIUs
naHHbIX. [IpoBeieHre IepBUYHOr0 aHAIKM3a JTAHHBIX.

JIP1.2

Hcnonb30BaHue U CpaBHEHUE aJTOPUTMOB KilacCU(DUKAIIMU:
KNN,

peliaronMe JaepeBbes M HUX aHCaMOJIM, JIOTHCTHUYecKas
perpeccus.

JIP1.3

Hcnonb3oBaHue U oleHKa anroputMmoB perpeccuu. [loadop
ONITUMAJTBHBIX
[1apaMETPOB PErPECCUU

JIP1.4

OnTuMHU3alMOHHBIE 3aMa4u W WX pemieHus. l[logbop
TUTIEPIapPAMETPOB AJITOPUTMA C TOMOIIBI0 METOJIOB ONITUMHU3AIIUH.

IIpakTuka

I1P1.1

IIporpaMMHO-aIrOpUTMHUYECKOE OCBOCHHE MaTepHuala

CamocrosiTesbHas padora

CP1.1

[IpopaboTka yueOHOrO Marepuaia JEeKIHi

CP1.2

[ToaroroBka K J1ab0paTopHBIM paboTam

CP1.3

[TonroToBka K pyOeKHOMY KOHTPOJITIO

CP14

Jlpyrue Bujbpl caMOCTOSITENbHON pabOThI

Jlekuuu

2.1-2.3

Heiiponnbie cetn. @yHKIMU OMMOKM HEMPOHHBIX CETEH U
o0ydeHue ¢

MOMOIIIBI0 OOPAaTHOTO pacipocTpaHeHus rpaauenra. [lonstue
03Tya U1 SMOXHU.

Paborta ¢ M300pakeHUs MU C MOMOLIbIO HEHPOHHBIX CeTeH.
CaepTounble HeiipoHHble cetu. Omepaiuu cBepToK, max-pooling.
[TonmynsipHble  apXWUTEKTypbl CBEPTOYHBIX HEHPOHHBIX CETEH:
AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpancdepnoe odyueHue.

OO6pabotka TekcToB. PaboTa C €CTECTBEHHBIM S3BIKOM C
IIOMOIBI0 HEUPOHHBIX ceTed. BekTopHble IpeACTaBICHUS IS
tekcra: word2vec, skipgram,

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

Tpanchopmeps, BERT, GPT.

JlaGopaTopHbie paboThbI

JIP2.1

Knaccudukanus nzobpaxenuil 1 TpanchepHoe 00ydeHue.

w

JIP2.2

Pabora ¢ TexkctamMm M HX BCKTOPHBIMU IIPCACTABICHUAMU
TCKCTOB.

IIpakTHKa

SN

1P
2.1

IIporpaMMHO-aIrOpUTMHUYECKOE OCBOCHHE MaTepHaia

SN

CamocrositesibHas padora

CP2.1

[TpopaboTka yueOHOTO MaTepuaia JEeKIui

CP2.2

[ToaroroBka K J1ab0paTopHBIM paboTam

CP2.3

[ToaroroBka K pyOeKHOMY KOHTPOJIIO

CP2.4

Jlpyrue Buabpl caMOCTOSITENbHON pabOThI

N E R

«OO0yueHue ¢ MOAKPETSIEHUEM




3 Jleknuu 4
3.1-3.2 [TonsaTust arenTa, cpeabl, COCTOSIHUS, NCUCTBUI M HArpajpl.
DyHKIUA

nenHoctu cocrosaus (Valuefunction) m ¢yHKIMA KadecTBa
nerictus (Qfuntion).

OntuMuzanusi CTpaTerdd C [MOMOIIBI0 MaKCUMHU3AIHH 4
(byHKLIMH IEHHOCTH U KayecTBa. Q-o0yueHue.

I'ny6okoe oOyuenue ¢ nmoakperieaneM. Deep Q-Networks,
Actor-critic.

s yposus sxcnieptHbiii: REINFORCE, A2C, PPO, DDPG.

JlabopaTopHbie padoThl 4
JIP3.1 [Mpumenenne  Q-Networks  juis  pemieHust  MPOCTBIX 4
OKPY’KECHHUH.
IIpakTHKa 4
1P [IporpaMMHO-QJITOPUTMHYECKOE OCBOEHUE MaTepHraia 4
3.1
CamocrosiTesibHasi padoTa 3
CP3.1 [TpopaboTka yueOHOTrO Marepuaia JEeKIHi 1
CP3.2 [ToaroroBka K 1a00paTopHbIM paboTaM 1
CP3.3 [TonroroBka K pyoeKHOMY KOHTPOJITIO 0,5
CP3.4 Jpyrue Bupl cCaMOCTOSITEILHON paboThI 0,5

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

B nponecce npenonaBanust Moysast HCIONB3YIOTCS CIAEAYIOLINE METO/IbL, CPEACTBA U OOHOBIIIEMOE ITPU

HEO0OXOUMOCTH IIpOrpaMMHOe obecriedeHre nHHOPMAaMOHHBIX TEXHOJIOTHIl:

— e-mail npenogaBares;

— DIIEKTPOHHBIE Y4eOHO-METOAMYECKHUE MaTepuaibl s OOECreueHUs: CaMOCTOSITENbHON paboTh
CTYJICHTOB;

— CHHCOK cailToB B ceTu «VHTepHET» [T MOMCKa HAyYHO-TEXHUUECKON MH(OpMAIIUY 1O pa3fenaM
JUCITUTLIIAHBI,

—  MaKeThl NPUKJIAIHBIX IPOTpaMM, Harpumep, pytorch.

6. YueOHO-MeTOAHUYECKOE OfecriedyeHre CAaMOCTOATEIbHOI padoThl cTyAeHTOB. OueHoYHbIe
cpeAcTBa /sl TEKYLIero KOHTPOJS YCIeBAeMOCTH,IPOMEKYTOYHOIl AaTTeCTAlMM IO HTOraM
OCBOEHHSI THCIUILINHBI.

Jns obGecriedeHnst caMOCTOATENbHOM PaboThl CTy1eHTOB 110 Moayito c(hopMUPOBAH METOANYECKUN
KOMIIJIEKC, BKIIOYAIOIINI

B ce0sl crenyrone yueOHO-MeTOANYECKUE MaTepUaIbl:

1. IlporpammMa Kypca.

2. Y4yeOHUKHU U yueOHbIE TOCOOUS.

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

— cetb «HTEpHETY), coepKalUX aKTyalbHYI0 HH(pOpMaLMIO 1o 6okaM Mopyns.

bubnuorpaduyueckue cChlIKM Ha ydeOHbIE M3/1aHUS, BXOASIINE B METOANYECKUN KOMITJIEKC, IPUBEICHBI B
nepevyHe OCHOBHOW M JIOTIOJIHUTEBHOMN yueOHOI IuTepaTypsl, HEOOXOAMMOI /U1t ocBOeHUsT Moayiist
(pazmen 7).

K nononHuTENBHBIM MaTepHaiaM TaKKe OTHOCUTCS IEPEUEHb pecypcoB ceTh «MHTepHEeTY,
PEKOMEH/TyEeMBIX JIJIsl CAMOCTOATENBbHON paboTh! ipu ocBoeHur Moyt (pasnen 7). CTyAeHTHI MOIydaroT
JOCTYII K YKa3aHHBIM MaTepHrallaM Ha I1I€pBOM 3aHATUU 110 Moayiro.



7. Y4yeO0HO-MeTOAHYEeCKOoe ) | MaTepHAJIbHO-TeXHUYECKOe ob0ecreueHue
AUCHHUILIMHBI(MO/YJIS1)

7.1. YueOHasi iuTeparypa:

OcHoBHas JUTEpaTypa no MoayJio

1 Mammnnoe oOy4yenue. Hayka u HCKycCTBO MOCTPOSHHS JITOPUTMOB, KOTOPBIE U3BJICKAIOT
3HaHud u3 gaHubiX. [lerep ®@nax. MK Ilpecc. 2015.

2. TI'my6okoe 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.,95ekTpon. M.: Jlaboparopus 3uanuii, 2020. 130 c.

2. HMckyccTBeHHBIM HHTEIUIEKT ¢ npuMepamu Ha Python. [bxormmlIpatuk. Buassmve. 2019.

3. IpuxnagHoe mamuHHOe 00ydenue ¢ nmomorbio Scikit-Learn, Keras u TensorFlow: xonuemniium,
WHCTPYMEHTBl M TEXHUKH U1 CO3/IaHUs MHTEJUIEKTYaJlbHBIX CHUCTEM , 2-€ W3JaHue.
KepouOpenben. [nanextuka-Bunbsame. 2020.

4. Xenpuk bpunk, /xo3zed Puuapne, Mapk depepond «Mammnnoe oOyuenue», [Turep 2017.

Kak yunrcs mammna: PeBouoriust B 001acTH HEUPOHHBIX ceTel u riryookoro oOyuenus. SIH JIekyH.
Anprniuna PRO. 2021.

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

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

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

o
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7.2. UaTepHET-pecypchbl

HpI/IMepHHﬁ MEPCUCHb PECYPCOB CECTU «KMHTCPHET», PCKOMCHAYCMBbIX IIPU OCBOCHUU MOIYJISA

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

2. Beenenne B MamuaHOe 00yuenue ot «Bioinformaticlnstitutes
(https://stepik.org/course/4852/promo )

3. Crenuanu3anus MamiHHOe 00y4eHHe U aHAITU3 TaHHBIX 0T «MOCKOBCKHIA (DH3HKO-
texHuueckuid mHCTHTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)

4. [Tnardopma as1st mpoBeneHust copeBHoBanwuii 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
— AwnrtuBupycuoe 10 Kaspersky endpoint security
— CnpaBouHo-1mipaBoBas cucrema “I'apanrt”


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/

7.4. MarepuajibHO-TeXHHYeCKOe o0ecredyeHue
Onncanne MaTepruaJIbHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOI 111 M3YYeHHsI MOXYJIsI

[lepedyeHp MaTepraTbHO-TEXHUYECKOTO obecrieueHuss Moyns

Ne /11 | B 3assaTuit Buna u HaumeHoBaHHE 000pyAOBaHUS
1 |JlekunoHHbIE Aynuropun ¢ MyIbTUMEAMMHBIMH  CPEICTBAMH, CPEICTBAMHU
3aHSTHS 3BYKOBOCIIPOM3BEJIEHUSI U MMEIOIIME BBIXOJX B ceThb «lHTEpHETY.
[Tomemienus s NpoBeNEHUs ayAUTOPHBIX 3aHATUH, 000PYIOBaHHbIE
e 2 — -
2 |JlaGoparopubl |KoMmblOTEpHBIM KJlaCC € KOMIUIEKCOM IIPOIPaMMHBIX CpEICTB,
e paboThI MO3BOJSIIONIMX KaXJIOMY CTYIEHTY pa3padarbiBaTh MpPOTrPaMMHBIE
peanu3anuy NpakTHYECKUX 3a/1a4 B XOJI€ BBINOJIHEHHS JJAOOPATOPHBIX
Y\OKI'\’I"
3 |CamocrositensH |bubnuoreka, numeromas padoune MecTa sl CTYIACHTOB. AYIUTOpPUH,
ast pabota OCHAIIICHHBIE KOMIIBIOTEPAMH C JOCTYIIOM K ceTH «HTepHeT»
4 |IIpakTuka KoMmmnbroTepHelii  KiacC ¢ KOMIUIEKCOM IIPOTPAMMHBIX CpEICTB,

MO3BOJIIONIMX ~KaXIOMY CTYIEHTY pa3padarhiBaTh MPOTrPAMMHBIC
pealM3anyy MPaKTHYECKUX 337a9 B X0JIC BBITIOJHEHUS Ta00PaTOPHBIX
pabor




Pabouas nporpamma auctUIuIMHbl «CHCTEMBbI HCKYCCTBEHHOI0 MHTEJIEKTA»
cocraiieHa B cooTBeTcTBUM ¢ TpeboBaHuaMu ®PI'OC BO no HanpaBieHUIO NOATOTOBKU
09.03.02 «MuHpopMalOHHBIE CHUCTEMbl W TEXHOJOTHH», YTBEP)KICHHOTO MPUKA30M
MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit denepanuu ot « 19 » ceHTs0ps

2017 r. Ne 926(pex.8.02.2021).

[IporpamMmmy cocTaBuiIu:
K.megar.nayk, crapmmii npenogaBaTenb kadenpsl «HpopManmoHHbIE CHCTEMBI H
texHonorun» Papruena 3.C.

[Iporpamma omobpena Ha 3acemanuu kadenpsl «HbDOpPMAIIMOHHBIE CHUCTEMBI U
TEXHOJIOTHI»

[TpoTokomn Ne§ ot «27» anpens 2026 roga

[Iporpamma omoOpeHa YueOHO-METOAUYECKON KOMHCCHEW (HU3MKO-MAaTEMAaTHYECKOTO
bakynbTeTa

[Tpotoxon Ne6 ot «28» anpenst 2026 rona



CBeeHUsI 0 mepeyTBEePKICHUM MPOrpaMMbl HA OYepeaHOH Y4YeOHbIH Tr0oJ M PerucTpauuu
H3MEHEeHU I

VYuebnbiii | Pemenue kadenpsl BHecennrsle n3MeHeHUS IToamuce 3aB.
roa (Ne mpotokomna, mara) kadenpoit




[Tpunoxenue

®OH/JI OLIEHOYHBIX CPEJICTB TUCHUTIJIMHBI (MOIY.JIST)

b1.B.18 CucreMbl HCKYCCTBEHHOI0 HHTE/LIEKTA

HanpasJ/ieHue moaAroroBKu

09.03.02 UadbopManmnoOHHBbIE CHCTEMbI 1 TEXHOJIOTMH

HanpasJjieHHOCTH (TPO¢UIb MOATOTOBKH)

Bbe3zonacHocth HHPOPMAIMOHHBIX CHCTEM

KBanudukanus BbINyCKHUKA

bakanasp

®opma o0yueHHus

OyHas, 3a09Has

Marac, 2026



OHI/ICAHI/IEMHOKA3ATEJIEI7[ N KPUTEPUEB OLIEHUBAHUA
KOMIIETEHIUU HA PA3JIMYHbBIX OTAITAX UX ®POPMUPOBAHUA,
OIIMCAHMUE IIIKAJI ONEHUBAHUSA

®ona oneHounsix cpeacts (POC) nmpegycMaTpuBaeT cieayrolee:

— ONHUCaHWE KOMIUJICKCa MoKa3aTeeil — IeCKPUIITOPOB OCBOCHUSI KOMITETCHIIUN B BHIIE
pe3ysIbTaTOB 00YyYEHUS, KOTOPBIE CTYICHT MOXKET IMPOJIEMOHCTPUPOBATH (

— (tabnwuma 1). [y KOHTPOJISI TOCTHXKEHUS KaXI0T0 U3 HUX MIPETYCMOTPEHBI OLICHOYHBIE CPEICTBA
B BUJIC BOIIPOCOB, 3aJJaHHUH U T.J.;

— 0003Ha4YeHHE KPUTEPHEB — MPABIII IIPUHATHS PEIICHHS MO OLIEHKE JOCTUTHYTHIX PE3yJIbTaTOB
o0ydeHus U chOPMUPOBAHHOCTH KOMITETEHITHIA.

Hampumep, B kauecTBe MIKaJIbI OlICHUBaHUs npuHUMaetcs 100-0anpHas cuctema ¢ BbIICICHHEM

(rpamaiueil) oleHOK:

PedTuHr Onenka Ha
3ayere
85-100
71-84 3aueTr
60-70
0-59 He3zauyer

THUMOBBIE KOHTPOJIBHBIE 3ATAHUS WJIM UHBIE MATEPHAJIBI,
HEOBXO/JUMBIE JJ151 OUEHKHU 3HAHMIA, YMEHUI U (MJIN) ONIBITA
NESATEJbHOCTH, XAPAKTEPU3YIOIIME JTAIILI ®OPMHUPOBAHUSA
KOMITETEHLHI B IIPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI
IMTPOTPAMMBI

BrinmyckHuMK, OCBOMBIIMI OOpa3oBaTENIbHYIO MporpamMmy, JOJDKEH 00Janarh
npohecCHOHATFHBIMA KOMITETEHITUSMH 110 TEMATUYECKUM MOJIYIISIM ITPOTPaMMBI:

Kon |HammenoBanue P3ynbraTsl 00y4yeHus
TEMaTH4ECKOI0
MOJZYJISI




Beenenue B |3HaHus:

HCKYCCTBEHHBIH — TEOpPETHUYECKHE OCHOBBI aHaIM3a JAHHBIX W MAIIUHHOIO
WHTEJUIEKT u o0OyueHus;

OCHOBHBIC ~ MCTOABI |— crernuduKka padboThl AITOPUTMOB MAIIMHHOTO O0Y4EHHS.
MalIMHHOTO ~ OOY4YeHUS |YmeHus:

ALt paboTbl C |- mpUMEeHEeHHEe METOJ0B MAIIMHHOIO 00Y4YEeHHUs, TOATOTOBKA
TabJINYHBIMA JaHHBIX U UHTEPIIPETALIHS PE3YILTaTOB.

JMaHHBIMA HaBbiku (ONBIT AeSITEJIbHOCTH):

- HHTepecyercs HOBBIMU TpEeHAAMHU B cBOEH
poheCCUOHATIBHON OTPACIIH, PACCMATPUBAET UX C TOYKU
3pEHUs IPUMEHEHUS B CBOEH JIEATEIIbHOCTH;

- OLICHUBAET IIPUMEHUMOCTh QJITOPUTMOB,
BO3MOXXHBIEPUCKA W TIOCIEJCTBHUS OIIMOOK, HAXOAUT
OINITHMAJIbHBICPEIICHHUS ISl pabounX 3a/1a4

Cucrembl niryOOKOoro  (3nanmus:
o0y4YeHHS - NPUHLMIBI 00yYEeHUS U IPUMEHEHUsI HEHPOHHBIX CETEH.

- apXHUTEKTYphI IITYOOKHX HEMPOHHBIX CETeH, MPUMEHSIEMbIX
B pemeHnmn MIPAKTHYECKUX 3a1a4
CBSI3aHHBIX C aHAJM30M U300paKEHUN U TEKCTOB;

Ymenus:

- HacTpolika HEOOXOIMMOro OKpYXKEHHUs Ijs paboThl ¢
HEUPOHHBIMH CETSMH.

- IpUMEHEHUue u J000y4YeHHETIpe100yYECHHBIX
HEHPOHHBIX CeTel U3 TOCTYIHBIX ONOINOTEK

HaBbIkHu (ONIBIT AeSITEJIbHOCTH):

- BIAJACET HABBIKOM  MPOBEAEHUSA  IOJHOrO0  LHUKJIA
BBIYMCIIUTEIIBHOIO  JKCIEPUMEHTA, OTPAKEHMsSI XOJa
BBIIIOJIHEHUS IIPOEKTA M TIOJYYEHHUs] pPE3YJIbTAaTOB B
OTYETax U JOKYMEHTAINH;

- BJIaJ€ET HABBIKOM  MCIIOJIb30BaHUs  CYLIECTBYIOIIMX
MpOTPpaMMHBIX ~ OMOMMOTEK W MOJeJel, Cco3gaHus
MPOrPaMMHBIX peanu3ainii TTyOOKUX HEHPOHHBIX CETeH




OO0yuenue c
MOAKPCIUICHUEM

3Hanug:

TEOPETUYECKHE OCHOBBI W QJITOPUTMBI OOYyYEHHUS C
MIOAKPEIUICHUEM;

npUMEHeHHe  OOy4eHHMs ¢  TOJKPEIUICHHEM  JUIs
MIPAaKTUYECKUX 3a/1a4.

YMmenuns:

BRIOOD W  peanu3anys  ajIroOpuTMOB  OOy4YeHHsS C
MOJIKPETICHHEM C YUETOM CHenu(UKU 3aauu

ajanTtanys W HAacTpoiKa anropurMoB oOOydYeHus ¢
MOJIKPEIUIEHUEM I10J] OIIPEIEIIEHHYIO CPENY.

HaBbiku (ONBIT AeSITEJIbHOCTH):

HUHTEPECYETCS HOBBIMU TpeH1aMu B CBOEH
npodeccnoHalbHOM OTpaciy, paccMaTpUBAET X C TOUKH
3peHus IPUMEHEHUS B CBOEH JESITEIbHOCTH;

BJIaJICET HABBIKOM  HCIOJB30BAaHUS  CYILECTBYIOIIMX
MPOrpaMMHBIX ~ OMOIMOTEK W MOJeNel, CO3/JaHud
MPOrpaMMHBIX peaju3aluii Ha OCHOBE aJrOpPUTMOB
o0yueHusl C MOJKPEIICHUEM

CpencTtBa a7sl OLEHKH PA3UYHBIX YpOBHEW (HOPMHUPOBAHMSI KOMIIETEHIIUH MO KAaTErOpuUsM «3HAThy,
«YMETBb», «BIAJCTH» OOCCIICUYUBAIOT PEATU3ANUI0 OCHOBHBIX IPHUHIMIIOB KOHTPOJISA, TAKHX Kak
00BEKTUBHOCTh U HE3aBUCUMOCTb, IPAKTUKO-OPUECHTHPOBAHHOCTh, MEXKTUCITUTIIMHAPHOCTD.
C yd4eToM 3TOrO KOHTPOJBHBIE BOMPOCH! (3amanus, 3amaun), Bxonagmume B POC, mis pa3ivyuHbIX
KaTeropuii 1 ypoBHEH OCBOEHUS KOMIIETEHIIUH MOTYT UMETh CJICIYIOIIUNA BU/I.
3HATD Ilpumepsnr:

1 Tunsr 3aJa4 MallIlMHHOI'O O6y‘IeHI/I${ " KJIaCChl aJITOPUTMOB, K HUM IIPUMCHSACMBIC.

HHTCJICKTA.

2. OcHOBHBIC HAIPABJICHUS PA3BUTHUS UCCIEIOBAHUN B OOJIACTH CUCTEM UCKYCCTBEHHOTO

3. Teoperndeckre OCHOBBI AITOPUTMOB MAIIMHHOTO OOYUEHHUS.




YMETD Ilpumepsbr:

L [ToAroTOBUTH JaHHBIE K HCTIOIB30BAHUIO aJITOPUTMA MAIIMHHOTO O0y4YeHUS.

2. OreHrBaTh KQ4ECTBO PEIICHUI CHCTEM MAITUHHOTO O0yUYCHHUSI.

3. AJlanTHpOBaTh AJITOPUTMBI MAITUHHOTO O0YUYEHUS K PEIICHUIO TIPAKTHYECKIX
3aj1a4.
BJAJAETD Ilpumepsbi:

1 Metononorus pa3paboTKH pelIeHuil MallIMHHOTO O0yYCHHS.

2. [Tpumepsl MPaKTUUECKOTO MPUMEHEHHS apXUTEKTYP HCKYCCTBEHHOTO
HMHTEIICKTA.

3. MeTo1pl OHJIAH TECTUPOBAHUS PEIICHUH MAIIMHHOTO O0yYCHUS.

METOIAYECKHE MATEPUAJIBL, ONPEAEJAIOIIUE ITPOONELYPbI
OIEHUBAHMUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPHU3YIOIIUE 3TAIIbI ®OPMUPOBAHUS KOMIETEHIINA

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

HaumeHnoBanue Kparkas xapakrepucruka IIpeacrasiienue
OLICHOYHOI0 OLICHOYHOI'0 CPeACTBA OLICHOYHOI0 CpPeCTBA
cpeAcTBa B (hoHe
Texkymui KOHTPOIIb CpencTBo MpoBEpKH OCBOEHUS KommnekTs! Onneros
yCIIEBAEMOCTH YPOBHEH «3HATH», KYMETh) (3a1anmii)
KommuiekT 0uiieToB (MpuMepHbIii)
buner 1.
11 baiiecoBckuii kinaccudukartop. Orenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
12 Knacrepuszanus. KMeans, kMeans++, MeanShift, DBSCAN.
buner 2.
21 Amncam6im. Soft and Hard Voting. Bagging. Cay4aiinbiii jiec.
2.2  Merpuyeckuii ki1accu(UKaTOPHI.
KNN. WKNN.
buner 3.
31 JIuneitnas perpeccus. LASSO, LARS. CART.
3.2 JepeBbs pemiennii. MTapopmanmonsslil Beiurpseii. Ommoka
KJaccupukanuy, sHTponus, kpurepuit Jpxunu. [IpyHuHr.
buner 4.
4.1 I'no6Ganbubiii mouck. Chydaitneiii mouck. Gridsearch. Criyuaiinoe
6myxnanue.baiiecoBckas onTUMU3aLus.
4.2 Jluneiinas perpeccus. [lonmmHoMuanbHas perpeccus. ['pedHeBas
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 kpussie. AUC.

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

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

Ilepeyensb JadopaTopHBIX padoT (MPUMEPHbIA)

O0mue pekoMeHIaUMH K J1a00paTOPHBIM padoTaM: /Ui Pa3HbIX YPOBHEHN IOATOTOBKU
CTYZCHTOB MOKHO HCIIOJIb30BATh PAa3HYIO MIYOUHY peanu3aluy pemenus. 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 CIIEHUAIbHOCTEN 3a1anue Oyaer
3aKJII0YAThCs B peasln3alliy aJrOpUTMOB 0€3 HCIOIb30BAHUS TOTOBBIX PEIICHUI.

JIP1.1 Metoapl paboTel ¢ Tabmuiamd B Python. Arperamust 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 JaTacera.
Ornpenenure, CKOJBKO B JaTaceTe CIydaeB OTCYTCTBUSA MpU3HAKOB. Orpenenurte, CKOJIBKO
MPU3HAKOB SIBIISIIOTCS KAaTE€ropuajibHbIMHM. Busyanusupyite pacrnpenesieHue NpU3HaKoB II0
KJ1accaM. Buzyanusupynre 3aBUCUMOCTb MEXIY MPU3HAKAMH.

JIP1.2 Wcnonp3oBanue u cpaBHEHHE anroputMoB kinaccudukanuu: KNN, pemaromue nepesbs u
UX aHCaMOJIH, JIOTUCTHYECKAas perpeccusi.

Llenu: mpuMEHEHNE U OIIEHKA AITOPUTMOB KJIACCH(HKAIHH.

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 Jrydnmue mapameTpsbl aITOPUTMOB CITOMOIIBEO
BAIUJAlMOHHON BBIOOpKH. CpaBHHMTE BpeMs pabOThl AITOPUTMOB M 3aBHCUMOCTH OT
npeoOpaboTKU JaHHBIX.

JIP1.3 Hcnonp3oBaHuEe 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, yTo0Obl n36aBUTHCS OT
nepeooy4eHus.

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

HCJ'II/IZ HU3YUCHUC aJITOPUTMOB PCHICHUA ONITUMHU3AIIMOHHBIX 3a1a4.

3amanue:



1 OnTuMu3upyiTe JJIMHY MapuipyTa B 3a7a4e KOMHBOsDKEpa ¢ momonibo aroputmos 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 go6aBbre 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 M UX BEKTOPHBIMH IpecTaBieHusmu. Llemu:

U3y4eHUe MOJIeNiel BEKTOPHOTO MPECTABIICHUS TEKCTOB. 3aJaHue:

CkauaiiTe npenoOydeHHbIe BeKTOpa 1ist ciioBaps. C MOMOIIBIO 0000 Kiaccudukaropa
maruaHOro ooydenust (KNN, SVM, CatBoost) kinaccuuimpyiite TEKCThI U3 1aTaceTa Mo CyMMme
BEKTOpOB ci1oB. Kitaccuduumpyiite TekcTsl ¢ momorpio LSTM cetn.

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

Llenu: n3ydyeHnue npuMeHeHns: 00y4eHUs ¢ MOAKPEIUIEHUEM JUTs pellieHnH 3a1a4 KOHTPOJIS.
3ananue:

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

[Tpouenypsl oOlEHMBaHHS 3HAHUM, YMEHHH, (QOpMBI W OpraHu3alys TEKYIIEro KOHTPOJIS
YCIIEBACMOCTH M IIPOMEKYTOYHON aTTECTAINN 00yJaIOITUXCS

Texkymuii KOHTPOJb YCIEBAEMOCTH M NPOMEKYTOUYHAs aTTeCTalus CTYACHTOB BEIETCs B
cooTBeTcTBUU ¢ [lonokeHMEM O TEKylnleM KOHTPOJE€ YCHEBAEMOCTH W MIPOMEKYTOYHOU
aTTectanuu o0pa3oBaTeNbHOIN OpraHu3aluu

Texkyumuii KOHTPOJIb yCIIEBAEeMOCTH

Monyns nenutcs Ha qBa 6s10ka. Kaxxapiit 6510k BKIIIOUaeT B ce0s M3y4eHHEe 3aKOHYEHHOTO pa3/ena,
yactu Mojyns.

Texymwii KOHTPOJIb 0 MO0 OCYIIECTBISIETCS 10 KaleHaapHoMy yuebHomy rpaduky. Cpoku
KOHTpOosIbHBIX Meporpustiii (KM) u cpoku nojaseneHust uToroB no Moaynio oroOpakaroTcs B
pabounx ydeOHBIX MmIaHax Ha cemecTp. CTYIAEHT JODKEH BBIMOJIHUTH BCE KOHTPOJbHBIC
MEpONPUATHS, MPEAYCMOTPEHHbIE MOIylIeM K YKa3aHHOMY CPOKY, MOCJI€ YEro MpernoiaBaTeilb
MPOCTaBIsieT OalIbHBIE OIEHKU, HAOpaHHBIE CTYIEHTOM IO pe3yabTaTaM TEKYIIEeTo KOHTPOJI
ycneBaeMocTy o Moayio.

KoHTposibHOE MEpONpUATHE CYNTAETCS BBIIIOJHEHHBIM, €CJIM 3@ HETO CTYJEHT MOJIY4YHJI OLIEHKY B
Oayytax HEe HUXKE MHUHUMAIBHOM OIIEHKM, YCTAaHOBJIEHHOW MPOTPaMMON MOJIYJSI MO JTaHHOMY
MEPOIPUATHIO.

CTyneHThl, HE CIIaBIIME KOHTPOJIBHOE MEPONPHUATHE B YCTAHOBJIECHHBIM CPOK, MPOJOJLKAKOT
paboTaTh HaJl HUIM B COOTBETCTBUE C TIOPSAKOM, MIPUHATHIM 00pa30BaTeNLHON OpraHu3auei.
IIpomesxkyTouHast arrecTanus

Dopmoil IPOMEKYTOUHOM arTecTauuu 1o Moayito SBISIETCS 3a4eT.

OuenuBanue Mopaynsa Benerca B cooTBETCTBUM ¢ [lojokeHHEM O TEKylleM KOHTpOJe
YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTaIllUU CTYJACHTOB 00pa30BaTeIbHON OpraHu3alluy.
Hanpumep, MeToAMKA OLIEHKH 110 PEHTHHTY

CTyneHT, BBINIOJHUBIINKN BCE MPEAYCMOTPEHHBIE YUYE€OHBIM IUIAHOM 3aJaHHs W CHABIIMKA BCE
KOHTPOJIbHBIE MEPONPHUATHS, TMOJIYy4aeT HMTOTOBYKO OIEHKY M0 Moayno 3a ceMmecTp B
COOTBETCTBUU CO CIEAYIOLIEH IIKAIOM:



PeliTunr Onenka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 He3zauyet

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 Moyib B ceMecTpe ycTaHaBiIuBaeTcsi paBHbIM 100



