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1. Ilesu ocBOEHUSA AW CHUTIINHBI

[enbro n3ydeHus qUCHUILTUHBI « CHCTEMBI UCKYCCTBEHHOT'O MHTEIUICKTa SBISIETCS (POPMUPOBAHUE
KOMIICTCHIMH B 00J1aCTH MPUMECHEHUS HHTEIICKTYaIbHBIX HH()OPMAIIHOHHBIX CUCTEM ISl PEIICHUS
npoeCcCHOHATBHBIX 3a/1a4.
3ajaun TUCIUTIITUHBI:
— O3HAKOMHTH C COBPEMEHHBIMH OOJIACTSMU HCCIICIOBAHUS IO MCKYCCTBEHHOMY HHTEIUICKTY W
chepaMu MIPUIIOKCHHSI SKCIIEPTHBIX CUCTEM;
— TIO3HAKOMHTH C KOHIICTIIIUSMH, COCTABJISIFOIIMMU OCHOBY COBPEMEHHBIX CHCTEM HCKYCCTBEHHOTO
WHTEJUICKTA;
— M3JIOKHUTHh TEXHUYECKHE TTOCTAHOBKM OCHOBHBIX 3a/1a4, PEIIAEMBIX CHCTEMaMH MCKYCCTBEHHOTO
WHTEJUICKTA;
— MO3HAKOMUTBH ¢ OCOOCHHOCTSIMHU MPAKTUYSCKOTO HMCIIOIh30BAHMS WHTEIUICKTYaIbHBIX WH(pOpMa-
IIUOHHBIX CUCTEM B 00J1acTU MHPOPMAIIMOHHON 0€30MacHOCTH.

2. Mecto nucuuninnel B ctpykrype OIIOII 6akanaBpuara
Hucuunnmua b1.B.21 «CuctemMbl HCKYCCTBEHHOTO WMHTEIIEKTA» OTHOCUTCS K JUCIHUIUIMHAM YacTH,
dbopMupyemoii ydacTHukamu oOpasoBareibHbIX oTHomreHuid OITOIl o nampasiienuio noarotoku 13.03.02

DIeKTPOIHEPreTHKA U JIEKTPOTEXHHUKA OaKanaBpuaTa, N3y4aercs B 5 cemectpe

3. Pe3yabTarbl 0CBOCHUS AMCUUIIMHBI (MOAYJas1) «CUCTEMBI HCKYCCTBEHHOTO UHTEIIEKTA)

Hpouecc HU3YYCHUA AVCHUILIMHBI HAIIPaBJICH Ha q)OpMI/IpOBaHI/Ie OJICMECHTOB CJIICAYIOIIUX KOMIIC-

TeHui B coorBeTcTBUM ¢ ®I'OC BO no naHHOMY HalpaBJICHUIO:

Kon HanMenosanue M HauKaTOp TOCTHKEHHSI KOMIle-  |B pe3ylbTaTe OCBOCHUS AUCIIH-
KOMIIE  |[KOMIIETEHIUH TEHINH MJIMHBI 00yYaroNUiCs TODKEH:
TEeHIIUU 3aKPETUICHHBIN 32 TUCITUTTMHON )

OIIK — 1.Cnoco6en nonumarts [OIIK-1.1. 3naeT ocHoBbl nHpOpMa- | 3HaTh: CpencTBa HHPOPMAITHOH-

[IPUHITUTIBI Pa0OTHI
COBPEMEHHBIX WH-
(hopMaIMOHHBIX TEX-
HOJIOTUH M UCITOJIb-
30BaTh MX IS pelie-
HUs 33124 Ipodec-
CHOHAIBHOH Jes-
TE€JIbHOCTH

MoHHbIX TexHosoruii MOITK-1.2.
YMeeT BBIMOHATH TPAKTHYECKUE
pabOTHI IO HACTPONKE KOMIIBIOTEP-
HOM TEXHUKHU

OI1K-1.3. Brageer HaBbIKaMu pa-
0OTHI C IPUKIIAIHBIM IIPOTPAMMHBIM
oOecnieuenuem OITK-1.4. IIpumens-
€T OCHOBHBIC CITOCOOBI 00paObOTKH
MHGOPMaIIMU 1 METO/IbI PELICHHUS
[MOCTaBIIEHHBIX 337a4 B 001acTu
H(GOPMAaIMOHHBIX TEXHOJIOTUI
OI1K-1.5. Mcnonb3yeT coBpeMeH-
HbIe HH()OPMAIIMOHHBIE TEXHOJIOTUN
B CBOEiI MpodeccroHalbHOM Jes-
TEIbHOCTH, IPOBOAUT aHAIIN3 UH-
(hopMaIinu U3 pa3IMYHBIX HCTOYHU-
KOB IPU PEIIEHUHU MOCTABIEHHBIX
Basiay.

HBIX TEXHOJIOTHH IS [TOKCKA,
XpaHeHus, 00pabOTKH, aHAIN3a U
MpeJICTaBICHHs] HHPOPMAIIIH a
TaK)Ke CHelHaIbHBIE MAaKEThI MPO-
IrPaMMHOT0 o0ecreueHus
Ymern: Co3naBaTh, peAaKTHPO-
BaTh, COXPaHATh, 0POPMIIATH He-
00x0MMBbIe B MPOGECCHOHATBHOM
JESITEIbHOCTH IOKYMEHTBI
MOJIb30BaHHEM WHGOPMAIIMOHHBIE
TEXHOJOTUU

Buiaaers: HaBbikamu paGoThI ¢ OC-

HOBHBIMU TTaKeTaMU O(PUCHBIX MTPO-

C UC-

FpaMM | CHEIMaIbHOTO MPOrpaMM-
HOTro o0ecleueHus




OI1K-1.6. OOpabarbIBaeT U aHAJH-
BUpyeT MH(OPMAIIHIO, CBA3aHHOM C
pogecCHOHANBHOMN IeITETFHOCTH C
MCTIOJIb30BaHUEM UH(POPMAIHOH-
HBIX U KOMITBFOTEPHBIX TEXHOJIOTHIt

OIIK - 2.

CriocoOeH paspaba-
TbIBATb aJITOPHUTMBI U
KOMITIBIOTCPHBIC ITPO-
PaMMBbl, IPUTOJHBIE
VJIA IIPAKTUHYCCKOTO
IMPUMCHCHUA

OI1K-2.1. Mcnons3yeT MeTo bl
AHAIIM3a U MOJIETTUPOBaHus, (pu3n-
[KO-MAaTeMaTUYECKUH armapar s
pelIeHUs] KOHCTPYKTOPCKUX U TeX-
Hosornyeckux 3anad MOIIK-2.2.
PazpabaTbIBaeT U peatn30BbIBACT
AIITOPUTMBI PEIIeHUs 3a/]1a4 C UC-
[10JIb30BAHUEM ITPOrPAMMHBIX
CPEICTB

OI1K-2.3. [IpuMeHsieT uMmeromuecs
cpencTBa HHGOPMAITMOHHBIX TEX-
HOJIOTUI JJIs1 TOMCKA, XpaHEHN,

00padOTKH 1 aHaIu3a nHGOpMauu

3HATB: TUIIOBBIE AITOPUTMBI U OC-
HOBBI IPOI'PAMMMPOBAHHUS IIPU-
KJIQJHBIX 3a/1a4;

'YMeThb: ocymiecTBIATH (hopmam3a-
10020{00%¢ aJIFOpI/ITMI/ISaIII/IIO Hpmcnaa-
HOM 3a71a49H;

Biagers: COBpeMEHHBIMUA METO/A-
MU U CpeACTBaMHU JUIsl pa3paboTKu
QITOPUTMOB U ITPOrPAMM;

4. CTpyKTypa u colepKaHHue JMCUMIINHBI (MOLYJIs1)
4.1. CTpyKTYypa IUMCHUILINHBI (MO1YJIs1)

Kon- | Bece | Aymu- | Jlek- | JlaGo- | Ilpak- | KC | Camo- | Kon | 3ager-
Tponp | TO | TOPHBIC | LU pa- tnue- | P ctos- | TPO | HbIe
3aHsI- TOp- CKHe rems- | TP e -
TUS HBIE 3aHS-

Has HUIIBI

pabo- THUS 5

THI paboTta
Bauer | 72 54 18 18 18 18 2

n/n| HaumeHoBaHue pa3ienos
U TeM AMCUUIIMHBI (MO-

JyJis1)

Buasi yue6Hoii padoThl, BKJIIOYas ca-
MOCTOSITETBHYIO PA6OTY CTYAEHTOB U

@opMbI TeKYyLEro KOH-
TPOJIA ycIieBaeMoCTH (1o
Heldenam cemecmpa)

2 TPYAOEMKOCTH (B Yacax)

(5]

“E" KonrakrHast CamocrosiTe/b-
3 pabora Hasi padora

®opmMa NPOMEKYTOYHOM
aTTecTauuu (no cemecm-
pam)
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BBenieHne B HCKYCCTBEH-
HBIM UHTEJJIEKT U OCHOB-
HBIC METOJIbl MAIIMHHOTO 10108 8
oOyueHus a5 paboThl C
TaOJUYHBIMH JaHHBIMA
4
Cucremsl r1y00KOro 4 6 7
oOy4eHus
OO0yuenue ¢ moaKperie- 4 4 4 3
HHAEM
Bcero 18 | 18 | 18 18
Kypcosas paboma (npo-
exm)
Ilooecomoska k sx3zameny
OO6mmast TpyI0eMKOCTh, B ITpomexyTouHas arre-
Jacax ®dopma
72 | 18 | 18 | 18 o 3auer *

3a4eT ¢ OLEHKOM

DK3ameH

4.2. Conepxanne TUCUMIJIMHBI (MOXYJIs1)

Nen/m | HaumeHoBaHHe MOIYJIs, COIEPKAHIE Yackwl
1 «BBe/ieHre B HCKYCCTBEHHBIH MHTEIEKT H OCHOBHbIE METObI MAIIIUH-
HOI'0 00y4YeHHs JJIs Pa00Thl ¢ TAOJMIHBIMH JAHHBIMH»
Jleknun 10
1.1-1.5 | [OnnuoHaNbHO: MaTeMAaTHYECKHH JMKOE3 MO dJeMEHTaM MaTeMaTH4de- 10

MOAKPCIIICHUCM.

CKOM CTAaTUCTUKH, TUHEHHOHN anreOpbl 1 MaTEMaTHICCKOTO aHAIU3A. |

OcHoOBHBIE 3aJlaud CHUCTEM HMCKYCCTBEHHOTO HHTeuiekTa. Kmaccuduka-
1Msl, KJIacTepu3alus, perpeccus. TUIbl MAIIMHHOTO OOYYEeHHsI: C YUHUTe-
neM, 0e3 y4uTeNs, ¢ YaCTUYHBIM MPUBICUYCHUEM YUHUTENs, 0OydeHHe C

Knaccugukanus Ha npuMepe anropurMa k-ommwkaiimmx coceneit (kNN)
[OnmuonansHo: bBeicTphlii mouck Ommwkaimux coceneil.]. Metpuku
OILICHKH KJaccu(HKaIMK: MoIHOTa, To4HOCTh, FI, ROC, AUC. Banuna-
MOHHAs U TecTtoBas BblOOpka. Kpocc-Banumanus. PaGora ¢ kareropu-
AJIbHBIMU IIPU3HAKAMHU.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 - koaddunu-
eHT JieTepMuHaumu. JInHelHas perpeccusl, IOJMHOMHUAIbHAsL PErPECCHSL.




[lepeoOyuenue u perymnspuszanusi, rpedneBas perpeccus, LASSO, Elas-
ticNet.

Jluneitaple Moaenu i Kiaccudukanuu. [leprentpoH, JorucTuyecKas
perpeccusi, OJHOCBA3HbIE HEHPOHHBIE CETH, CTOXAaCTUUECKUN T'paJueHT-
HBI CIIyCK M OOpaTHOE paclpoCTpaHEHHE TpaaueHTa. Perymsipusamms
JTMHEHHBIX MOJIeNel Ki1acCu(pUKAUnH.

Knacrepuzanus, k-means, k-means++, DBSCAN, ariiomepaTuBHas Kia-
cTepu3anus. MeTpukH OLEHKHU KIacTepU3aluu.

ANTOpUTMBI, OCHOBaHHbIE Ha NMPUMEHEHUU pellalolluX JaepeBbeB. Kpu-
TEPUU pa3AEICHUs y3Jia: THPOPMALMOHHBIM BBIUTPHIL, KpuTtepuil Jxu-
HU. AHCaMOIU pemaronyX IePeBbhEB: CIIyIalHbIN JIeC, TPAAUCHTHBIN OY-
CTHHT.

Meton onopHbIX BekTOpoB. IIpsiMas u obparHas 3anaua. OnpeneneHue
OTIOPHBIX BEKTOPOB. SIIEPHBIN TPIOK.

Haupnsiil GaitecoBckuii kimaccudukaTop. MeToapl OIEHKH pacrpe/ese-
HUs Npu3HaKoB. EM-anroputM Ha mpuMepe CMeCH IayCCHaH.

Meroapl 6€3rpaJueHTHON ONTUMH3ALUU: CIydalHbIH mouck, hillclimb,
OTKUT, TEeHETUYECKUN aJIrOPUTM.

JlabopaTopHble padoThbl

JIP1.1

Mertons! paboTsl ¢ Tabauiamu B Python. Arperamus u Bu3yanu3anus
naHHbIX. [IpoBe/ieHne NepBUYHOrO aHaIu3a IaHHBIX.

JIP1.2

Hcnonb3oBaHue u cpaBHEHHE aNropuTMoB Kinaccupukanuu: kNN,
pelIaroIye AepeBbs U UX aHCAMOJIU, JIOTUCTUYECKAsl PErpeccHsl.

JIP1.3

Hcnonb3oBaHue U oleHKa anroputMoB perpeccuu. [lonbop ontumars-
HBIX

apaMeTPOB PErpeccun

JIP1.4

OnTumMu3alnmoHHble 3a1aud ¥ ux peuieHus. [logbop rumepnapamerpos
JITOPUTMA C IIOMOIIBI0 METOJIOB ONTUMU3ALINH.

IIpakTuka

I1P1.1

[TporpaMMHO-aNTOPUTMHYECKOE OCBOSHHE MaTepHrasa

CamocrosiTesibHast padora

CP1.1

[IpopaboTka yueObHOro MmaTepuasia JeKIun

CP1.2

[ToaroroBka K 1a00paTopHBIM paboTaM

CP1.3

[ToaroroBka K pyOeKHOMY KOHTPOJIIO

CP14

Jlpyrue BUIbl cCaMOCTOSATEIbHON PabOThI

Jlexknuuu

2.1-
23

Heiiponnsie cetn. @yHKIMM OMMOKK HEHPOHHBIX ceTel U 00yUYeHHUe C
MOMOIIBI0 OOPAaTHOTO pacmpocTpaHeHus: rpaaueHta. [lonsTue 63T1ya u
SIOXHU.

PaGorta ¢ n300pakeHUs MU C MOMOIIBI0 HEUPOHHBIX ceTell. CBepTOUYHbIE
HelpoHHble cetu. Onepanuu cBepTok, max-pooling. [lomynsipueie apxu-
TEKTYpbl CBEpTOUHBIX HelpoHHBIX ceTeil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. TpancheptHoe oOyueHue.

OO6paboTka TekcToB. PaboTa ¢ eCTECTBEHHBIM SI3BIKOM C IOMOIIBIO
HeHpoHHBIX ceTeil. BekTopHble mpexacraBieHus s Tekcra: word2vec,
skipgram,

CBOW, fasttext. PexyppenTthslie Heliponnsie cetd, LSTM, GRU.
Tpancpopmepst, BERT, GPT.

JlabopaTopHbie padoThl

JIP2.1

Knaccugukanms nzobpaxeHuil U TpaicdepTHoe oOyueHHe.

JIP2.2

PaGora ¢ TexcTamu u ux BCKTOPHBIMHU MMPCACTABIICHUAMU TCKCTOB.

IIpakTuka

1P

HpOTpaMMHO-aHFOpI/ITMI/IquKOe OCBOCHHC MaTCpHajia

AR W WS




2.1
CamocrositesbHasi padora 7
CP2.1 | IlpopaboTka yaeOHOr0 MaTepuaa JCKIHA 1
CP2.2 | IloaroTtoBka K JJabopaTOpHBIM paboTam 4
CP2.3 | IloaroroBka K pyOeXKHOMY KOHTPOJIIO 1
CP2.4 | [Ipyrue BuJipl CaMOCTOSITEILHOM pabOThI 1
«OO0y4eHue C MoAKPEIIICHUEM
3 Jlekuuu 4
3.1- | [lousTus areHTa, cpenibl, COCTOSIHUSA, AEUCTBUN U HAarpaipl. QyHKIUSA
3.2 neHHoctu cocrosiHus (Valuefunction) n (yHKImMs kauecTBa neicTBHA
(Qfuntion).
OnTtuMu3anusi CTpAaTeruy ¢ MOMOMIBI0 MaKCUMH3aUWU (DyHKIMA IIEHHO- 4
CTH U KauecTBa. Q-o0y4eHue.
I'my6okoe ob6yuenue ¢ moakpemienueMm. Deep Q-Networks, Actor-critic.
s yposus sxcnieptabiii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHble padoThbl 4
JIP3.1 | Ilpumenenue Q-Networks /11 peleHusi IpOCThIX OKPYKEHHH. 4
IIpakTHKa 4
1P [IporpaMMHO-aITOPUTMHUYECKOE OCBOCHHE MaTepraia 4
3.1
CamocrosiTenpHas padora 3
CP3.1 | [IpopaboTka yueOHOTO MaTepuaia JEeKIHi 1
CP3.2 | [loaroroBka K 1a00paToOpHBIM paboTam 1
CP3.3 | [logroroBka Kk py0e>XHOMY KOHTPOJIIIO 0,5
CP3.4 | [Ipyrue BuIBI CaMOCTOSTEILHON pabOThI 0,5

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B npouecce npenoaaBanust Moaysist HCTIONb3YIOTCS CIIEAYIONINE METO/IbI, CPEJICTBA U OOHOBIIIEMOE
pU HEOOXOAMMOCTH MTPOTrpaMMHOE obecrieueHrne HHHOPMAITMOHHBIX TEXHOJIOTHMA:
— e-mail npenogaBaTens;
— DJEKTPOHHbIE Y4eOHO-METOAUYECKUE MaTepuaibl il 00eCHedeHHs CaMOCTOSTENIbHON paboTh
CTYJCHTOB;
— CHHCOK CaliTOB B ceTu «VMHTepHeT» A MoucKa Hay4HO-TEeXHUYEeCKOW MH(popManuu 1o pasnaenam
JUCLUIUINHBI;
— TaKeThl NPUKIIAIHBIX IPOrpamMmm, Hanpumep, pytorch.

6. YuyeOHO-MeTOOMUYECKOE O0ecleYeHHe CAMOCTOATEJbHOH PadoThl CTyaeHTOB. OueHoYHbIe
CpeCcTBa ISl TEKYIIEro KOHTPOJS YCIIeBAeMOCTH, IPOMEKYTOYHOM aTTecTAlMU 10 UTOraM OCBO-
eHHs TUCHHILINHEL

Jlnst obecrieueH st CaMOCTOSTEIBHOW pabOoThI CTYIEHTOB 110 Moayito choOpMHPOBAH METOMYCSCKUN KOM-
TUICKC, BKITFOYAFOLIHIA

B ce0sl Clie/TyolHe Y4eOHO-METOINYECKHE MaTepHabl:

1. TIporpamma kypca.

2. YueOHUKHU U yueOHbIe mocoOusl.

3. Cniucok azipecoB caliToB B MH(POPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT» (nanee

— ceTb «VHTEpHETY), collepiKaIlluX aKTyalbHy0 HH(OPMAIHIO 10 O110kamM Moyist.

bubnuorpaduyeckue cchliku Ha yueOHbIC H31aHUS, BXOISIINE B METOJMUYECKHI KOMILIEKC, TPUBE/ICHBI B
NepevYHe OCHOBHOM U JIOTIOJIHUTEIHLHON Y4eOHOH TUTEpaTyphl, HEOOX0AUMOM A7l OcBoeHUs: Momyst (pas-
nen 7).



K nononHuTensHBIM MaTepragaM TaKkKe OTHOCUTCS MEPEUYEHb PeCypcoB ceTu «IHTepHEeT», pEKOMEHy EMBIX
JUIS CAaMOCTOSITETIbHOU paboTh mpu ocBoeHUU Mopyins (pazaen 7). CTyaeHThI MOTy4aroT J0CTyH K YKa3aH-
HBIM MaTepuajjaM Ha [epBOM 3aHATUU 10 MoayJto.

®OH/I OHEHOYHbIX CPEACTB JJIA ITIPOBEJEHUSA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIMHA OBYYAIOIINXCS
IO MOAYJIIO «CUCTEMbI UCKYCCTBEHHOI'O UHTEJIJIEKTA»

OHI/ICAHI/IEUHOKA3ATE.JIEI71 N KPUTEPUEB OIIEHUBAHMU S
KOMIIETEHIIUU HA PA3JIMYHBIX 3TAITAX UX ®POPMUPOBAHUAA,
OIIMCAHME HIKAJ ONEHUBAHUSA

®ona oneHouHbIX cpeacts (POC) nmpeaycMaTpuBaeT CaeAyIoIee:

— OIHCaHue KOMIUIEKCA MoKa3aTeJeil — 1eCKpUITOPOB OCBOEHMSI KOMIIETEHIINI B BU/I€ PE3YJIbTAaTOB
o0OyueHus, KOTOpbIE CTYJEHT MOXKET MIPOJEMOHCTPUPOBATH (

— (tabmuua 1). 11 KOHTPOJISL JOCTHKEHHS KaXI0T0 U3 HUX IIPEyCMOTPEHBI OLICHOUYHbIE CPECTBA B
BH/JIE BOIIPOCOB, 3aJ1aHUM U T.11.;

— o00o03HaueHNE KpUTepPHeB — IIPaBWII IPUHITHS PELLICHUS IO OL[EHKE JOCTUTHYTHIX PE3YJIbTaTOB
oOy4eHus u ¢ GOPMUPOBAHHOCTU KOMITETCHIIHM.

Hanpumep, B kauecTBe mikaibl olieHnBaHus mpuHuMaetcs 100-0anbHast cuctemMa ¢ BblJICIEHUEM

(rpamanueit) OlEHOK:

PeliTunr OneHka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Hezauer

TUMOBBIE KOHTPOJILHBIE 3A JAHWS WJI HHBIE MATEPHAJIBI,
HEOBXOJINUMBIE JIUISI OLEHKY 3HAHWI, YMEHWAM U (MJTA) OTIBITA
NESTEJIBHOCTH, XAPAKTEPHA3YIOIINAE DTAIIBI ®OPMUPOBAHUS
KOMMNETEHIUH B TPOIIECCE OCBOEHUS OBPA3OBATEJLHOM
IMPOTPAMMBI

BoimyckHMK, OCBOMBLIMII 00pa3oBaTelibHYI0 IporpamMmy, JOJDKEeH oOnajnaTh mpodec-
CHOHAJIbHBIMUA KOMIIETECHIIMSIMU 110 TEMATUYECKUM MOJYJISIM IIPOrPaMMBI:

Konx Hanmenosanue PesynbTaTsl 00yueHus
TEMATUYECKOTO
MOJIYJIS




Bsenenue B uckyc-
CTBEHHBIN UHTEIJIEKT
Y OCHOBHBIE METO/IbI
MAILIMHHOTO OOY4YEHUsI
i paboThI ¢ Tab-
JUYHBIMH JTAHHBIMU

3HaHuA:

— TEOPETUYECKHUE OCHOBBI aHAIM3a JaHHBIX U MAILIMHHOTO
o0OydeHus;

— crneun¢uka padoThl AITTOPUTMOB MAITUHHOTO O0Y4EHHSL.

YMmenus:

- NpUMEHEHHE METOJI0B MAIIIMHHOIO 00YYEeHHUs], IOJIrOTOBKA
JTAHHBIX U UHTEPIPETALMs PE3YJIbTATOB.

HaBbiku (ONBIT AeSITEJIbHOCTH):

- HMHTEpecyeTcs HOBBIMU TPEHJaMH B CBOeH Ipodeccro-
HaJIbHOM OTpaciiy, pacCMaTPUBAET UX C TOUKHU 3pEHUS
IPUMEHEHUS B CBOEH JI€ATEIbHOCTH;

- OLEHHUBAET IPUMEHUMOCTb AJITOPUTMOB, BO3MOKHbBIE
PHUCKU U NOCTIEICTBUS OILINOO0K, HAXOIUT ONTUMAJIbHbIE
peteHus st pabounx 3a1au

Cucrembl ITyO0KOro
oOydeHus

3nanus:

- NPUHUUIBI OOYYEHUS U IPUMEHEHUS! HEHPOHHBIX CeTell.

- apXUTEKTYpbI ITyOOKUX HEWPOHHBIX CETEH, MPUMEHSIEMBIX
B PEILIEHUU MPAKTUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJM30M M300paKeHUH U TEKCTOB,

Ymenus:

- HacTpoiika HEOOXOJMMOTO OKpPYKEeHHUS IS pabOThI C
HEUPOHHBIMU CETAMH.

- TpUMEHEHHue U 1000yuyeHne Npeao0yyeHHbIX
HEHWPOHHBIX CETeH U3 TOCTYIMHBIX OUOINOTEK

HaBbiku (onbIT AeSITEJIbHOCTH):

- BJIaJIe€T HABBIKOM IIPOBEJICHUS MOJTHOTO [IUKJIA
BBIUHUCIUTENLHOIO KCIIEPUMEHTA, OTPAKEHHSI X0/1a BbI-
MOJIHEHUS TIPOEKTA U MOJYYECHUS PE3YJIbTaTOB B OTUETaX
U JIOKyMEHTAlNH;

- BJIaJieeT HaBbIKOM HCIOJIb30BaHUS CYIIECTBYIOIIUX MPO-
TPaMMHBIX OMOJIMOTEK M MOJIEJICH, CO3/IaHUs POTPaMM-
HBIX pean3aluii rTyOOKUX HEHPOHHBIX ceTei




OOyuenue ¢ 3HaHuA:

IIOJIKpEIIEHUEM - TEOPETUYECKUE OCHOBBI U AITOPUTMBI OOYICHHUS C TTO]I-
KpEIUIEHUEM;

- TpUMEHEHHUe OOYUYCHHS C MOAKPEITICHUEM ISl IPAKTHIe-
CKHUX 3a7a4.

YMmenus:

- BBIOOD W peayn3aius aaropuTMOB 00yUYeHHS C TOJKpeI-
JICHUEM C Y4eTOM Crenn(uKy 3a1a4un

- ajanTanus M HacTpoWKa aJropuTMOB 0OyUY€HUSs C MOJ-
KPEIUIEHUEM I10/] OIPEJEIIEHHYIO Cpeny.

HaBbiku (ONIBIT AeSITEJIbHOCTH):

- HMHTEpecyeTcs HOBBIMU TPEHJaMH B CBOEH Ipodeccro-
HaJIbHOM OTpaciiy, pacCMaTPUBAET UX C TOUKHU 3pPEHUS
MIPUMEHEHUS B CBOCH JI€ATEILHOCTH;

- BJIaJICET HABBIKOM MCIOJIb30BaHUS CYLIECTBYIOIIUX MPO-
TPaMMHBIX OMOJIMOTEK U MOJIEJICH, CO3/IaHUs POTrpaMM-
HBIX peajn3aliii Ha OCHOBE aJITOPUTMOB OOYUYEHHUS C
MOJIKPEIIEHUEM

CpencrBa i OIEHKA Pa3IUYHBIX YpPOBHEW (HOPMUPOBAHHSI KOMIETCHIIMM TO KaTErOpUsM
«3HATBY», KYMEThY, «BJIAJICTh» 00ECIIEUNBAIOT PEATU3AIIMI0 OCHOBHBIX MPUHIIMIIOB KOHTPOJIS, TAKUX KaK
00BEKTHBHOCTH ¥ HE3aBUCHMOCTb, MPAKTHKO-OPUEHTUPOBAHHOCTD, MEXKIUCIIUTIITHHAPHOCTD.

C ydeTom 3TOTO KOHTPOJIbHBIE BOTIPOCHI (3a1aHusl, 3a1aun), Bxosamme B ®OC, mis pa3nuyHbIX
KaTeropuii 1 ypoBHEN OCBOEHHUS KOMIIETEHIIMA MOTYT UMETh CIICTYIOIINI BU/I.

3HATD Ilpumepnr:
Tunsl 3a7a4 MamMHHOTO 00y4YEHUs U KJI1acChl alTOPUTMOB, K HUM MPUMEHSIEMBIE.
OcHOBHbIE HaMpaBlIeHUS Pa3BUTHSI UCCIIEIOBAaHUI B 00JIACTH CUCTEM UCKYCCTBEHHOT'O MHTEI-
JIEKTA.
3. Teopernueckre OCHOBBI AITOPUTMOB MAITUHHOT'O OOYUICHUSI.

N =

YMETD Ilpumepni:
[ToAroToBUTH AaHHBIE K UCTIONIB30BAHUIO AITOPUTMA MATMHHOTO 00yUYEHUSI.
OneHuBaTh Ka4€CTBO PELICHUI CUCTEM MAUTUHHOTO O0yUYEHHUSI.
3. AnanTupoBarh aJrOpUTMbl MAIIMHHOTO O0YYEHHUS K PELICHHUIO MPAKTUYECKHUX 3a/1ay.

BJAJAETD Ilpumepsi:

N =

1. Merononorus pa3paboTKu peleH!ui MalTuHHOTO 00y4eHus.
2. Tlpumepsl MPaKTUYECKOTO IPUMEHEHUS apXUTEKTYP UCKYCCTBEHHOTO MHTEIUICKTA.
3. Merto/bl OHIAMH TECTUPOBAHUS PEUICHUI MAITMHHOTO 00yYeHU .

METOANYECKHE MATEPUAJIbL, ONPEJAEJAIOIIHUE ITPOLENLYPbI
OLEHUBAHWA 3HAHUHW, YMEHUHU U (WIH) OIIBITA JESTEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbBI ®OPMHUPOBAHUA KOMIIETEHIIUA

[Tpumepbl (MakeTbl) METOJUYECKUX MATEpPHANIOB, OMPENENSIONINX MPOIEeIyphl OlIEHUBAHUS 3HAHUM,
YMEHHH U (MIJIN) OTBITA JeSTENbHOCTH

HaumeHnoBanue Kparkas xapakrepucTuKa OLeHoY- IIpeacrasienue
OLIEHOYHOI'0 HOI'0 CPE/ACTBA OLICHOYHOI'0 CPeACTBa
cpeacTBa B (ponpe
Texkyui KOHTPOJIb CpencTBo IPOBEPKH OCBOEHUS KomrutekTs! OniieTo
yCIIEBAEMOCTH YPOBHEH «3HATBHY», KYMETb)» KOMIIE- (3amanuii)

KommuiexkT Oni1eToB (MpuMepHbIi)



buer 1.

1.1 BaifecoBckuii knaccudukarop. Onenka npusnakos (Gaussian, Bernoulli, Multinomial).
EM anroputm.

1.2 Knacrepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

buer 2.
2.1 Ancam6mu. Soft and Hard Voting. Bagging. Ciy4aiinbiii jiec.
2.2 Metpuueckuii knaccuduraropsl. KNN. WKNN.

buner 3.

3.1 Jluneiinas perpeccusi. LASSO, LARS. CART.

3.2 NepeBss pemenuit. UapopmMannoHHbIi BerphIm. Ommoka KiaccupuKaimm, SHTPOITHS,
kpurepuit Lxunau. [IpyHuHr.

buner 4.

4.1 T'mo6anbupii mouck. Cnyuainbeii mouck. Gridsearch. Cryuwaiinoe Omyknia-
Hue.baiiecoBcKasi ONTUMH3ALIHS.

4.2 Jluneninas perpeccus. [lomruHoMuanbHas perpeccus. [ pebHeBast perpeccusi.

buner 5.
5.1 AdaBoost. I'paguieHTHBIN OyCTUHT pelaronyxX 1epeBhEB.
5.2 Knacrepuzanus. AgglomerativeClustering. MeTpuku Kiactepuzaiuu.

burer 6.

6.1. Onenka knaccudukanuu. DpdexruBHoCcTh Mo [1apeto. Precision-Recall 1 ROC kpussie.

AUC.

6.2 Heiiponnsie cetu. [lepuentponPo3zenbmarra. ObparHoe pacnpocTpaHeHue rpajauenra. OyHk-
MY akTUBanuu. Softmax.

buer 7.

7.1 Jlokampubiii mouck. HillClimb wu ero pasHoBumHoctn. Omxkur. ['eHeTHueckmii
AITOPUTM.

7.2 MeTon onopHBIX BEKTOPOB. fAipa.

Ilepedyennb J1ad0paTOPHBIX padoT (MPUMEPHBI)

O0mme pekoMeHIAIMHU K J1a00PaTOPHBIM padoTaM: 1Jisl pa3HbIX YPOBHEH MOATOTOBKH CTY-
JICHTOB MOXKHO HCIIOJIb30BaTh Pa3HYyIO INTyOUHY peanu3aiuu pemeHus. Tak, Ui CTy/IeHTOB HETeXHUYe-
CKHUX CIIeIaJIbHOCTEH 3aJaHNe MOXKET 3aKJIF0UaThCsl B IPUMEHEHUH T'OTOBBIX METOJIOB M3 OMOIHOTEK
WJIM 3aTI0JTHEHHEM IIPOITYCKOB B Mporpammax, Ie 0oJiblinas 4acTh MOATrOTOBJICHA IpernoaaBarteneM. J{is
CTYJCHTOB TEXHUYECKHX CIEUATbHOCTEH 3a1aHue OyIeT 3aKI0YaThCs B pealn3aliy aropuTtMoB 6e3
WCIOJIb30BAHUS TOTOBBIX PEIICHUN.

JIP1.1 Metonast pabotsl ¢ Tabauiamu B Python. Arperanus u Buzyanusanus nanusix. [Iposene-
HHE NIEPBUYHOIO AHAIU3A IaHHBIX.

Lenu: n3yuenue meronoB paboTsl ¢ AaHHbIMH B Python u mpoBeneHue mepBUYHOTO aHaIHM3a
JIaHHBIX.

3amanue: 3arpy3ute aaraceT B pandasmaradpeiim. BoiBemuTe OCHOBHBIE MapaMeTphl JaTaceTa.
Ornpenenure, CKOJIBKO B JATACETE CIy4YaeB OTCYTCTBUSA MpH3HAKOB. Ompenenute, CKOJIBKO MPHU3HAKOB
SIBJISIFOTCSL KaTErOpUANIbHBIMUA. BU3yanusupyiure pacupeicsieHUue NMpU3HAKOB I0 KiaccaM. Busyamusu-
pyHTE 3aBUCUMOCTb MEXKAY IPU3HAKAMU.

JIP1.2 Vicrionp30BaHMe U CpaBHEHUE AITOPUTMOB Kinaccuukanuu: KNN, pemaromue AepeBbs U
uX aHcamOIIH, JIOTUCTHYECKAs perpeccusl.



Lenu: mpruMeHeHne U OIIeHKa alrOPUTMOB KJIacCU(PUKALINU.

3ananue:

PaznenuTe natacer Ha OOydYaroOUIMii M BaIMIAIIMOHHBIA C COXpaHEHHUEM IPOIOPIMHA KIIACCOB.
Knaccupunupyiite Toukun U3 garacera ¢ momouibio anroputMoB kNN, JTOrHCTHYECKOW perpeccud,
CART, cnyuaitnoro neca, CatBoost. [Togbepute nmyumme napameTpsl alrOpUTMOB CIIOMOLIBIOBAIIN 1A~
IMOHHOHU BeIOOpKH. CpaBHUTE BpeMs paObOThI aJIrTOPUTMOB M 3aBUCUMOCTh OT IIPe100pabOTKY JTaHHBIX.

JIP1.3 Vcnonp30BaHMe W OLEHKA AITOPHUTMOB perpeccur. [1og00p onTUManbHBIX apamMeTpoB
perpeccum.

Lenu: n3ydeHue aaropuTMOB PETPECCHH.

3ananue:

[TpumenuTe METO TMHEWHOW PErpeccHu Ui PelIeHus 3a1a4un Ha aaracere. JJoOaBpTe B Jaracer
MOJTMHOMHUAIIbHBIC TIPU3HAKU. J[00aBsiiTe MPU3HAKK ITOKA HE YBUIUTE MepeoOyUdeHHe Ha BaJIUIAI[UOH-
Hompaaracere. [Ipumenute rpedbHeByto perpeccrto u LASSO, uToOb1 n130aBUTHCS OT EPEOOyUEHUS.

JIP1.4 OntumuzanuoHHble 3a1a4l U ux pemieHus. [logbop runepmnapameTpoB aaropurMa c mo-
MOIIIbIO METO/I0B ONTUMM3ALINH

Henu: u3yueHue anropuTMOB peLIeHUs] ONITUMU3ALMOHHBIX 33/1a4.

3ananue:

1. OnTUMU3UPYITE TMHY MapuIpyTa B 3a7a4€ KOMUBOSDKEpA € TIOMOIIBI0 anroputMoB hillclimb,

OT)KUTa U TeHETUYECKOT0 aNropuT™Ma. BeiBeauTe noay4yuBIINIiCS MyTh U €T0 JUIUHY.

2. OnTuMH3UpyHTe TUIIEpHIapaMeTpbl alropuTMa MalIMHHOrO 00y4eHHs (Ha BbIOOp) € MOMOUIBIO

CIIy4aifHOTO MIOMCKa, MOUCKa 1o pemeTke, anroputMa hillclimb, renernyeckoro anropurma.

JIP2.1 Knaccudukanus n3o0paxeHuid u TpanchepHoe oOydeHue.

enu: n3yuenrne MeToA0B IITyOOKOTO 00yUeHUS U1 paObOThI C H300paKEHUSMH.

3aganue:

3arpy3uTte AaTaceT W CO3/JalTe UTEPaTop I MOJCIH TTyOOKOro oOydeHwus. 3arpy3ure mpenooy-
yeHHyto Ha ImageNetcBeprounyto ceth (AlexNet, VGG unm ResNet) u mo6assTe k backbonemnosnso-
CBSI3HBIN oM i1 00yueHus. OOyunTe HEMPOHHYIO CETh Ha, BU3YaIM3UPOBaB rpaduk GyHKIIUU TOTEPH
Ha oOy4Jaromie 1 BaTuAallMOHHON BRIOOpKE. Peanu3yiiTe MOy TPUMEHEHHsI HEHPOHHOM CEeTH K JIaH-
HBIM, IPOBEPHTE KAYSCTBO OOYUCHHS HA TECTOBOM BBIOOPKE.

JIP2.2 PaboTa ¢ TekcTaMu ¥ MX BEKTOPHBIMH NpeAcTaBicHusIME. [lenu:
M3y4eHHEe MO/IeNiel BEKTOPHOIO MPEICTaBICHUs TEKCTOB. 3a/laHuE:
Ckauaiite npenoOy4eHHble BEKTOpa s cioBapst. C MOMOIIbIO JIF000ro KiaccupUKaTopa MalllH-
Horo ooyuenus (KNN, SVM, CatBoost) knaccupuupyite TEKCThI U3 1aTacera o CyMMe BEKTOPOB
cnoB. Knaccudunupyiite Tekctsl ¢ momompbio LSTM ceTn.

JIP3. 1 [Ipumenenue Q-Networks asist pereHust IpOCTBIX OKPYKEHHA.

Lenu: u3ydyeHnue npuMeHeHus o0y4YeHus ¢ IOJKPETICHHEM ISl pellIeH U 3a71a4 KOHTPOJIS.
3ananue:

OOyunTe MpoCTyI0 MOTHOCBA3HYI0 Q-ceTh AMs peuieHus okpykenus LunarLander.

[Iponetypsl OlleHMBAaHUS 3HAHUM, YMEHUH, (OPMBI U OpraHU3alMsl TEKYIIEro KOHTPOJIs ycleBa-
€MOCTH U IPOMEXKYTOUHON aTTecTaluy 00yyaromuxcs

Texymuil KOHTPOJIb YCIIEBAEMOCTH U MPOMEXYTOYHAs aTTecTals CTYIACHTOB BEIETCSA B COOT-
BeTcTBHHM C [loj0KeHneM o TeKylleM KOHTpOJIe YCIEeBaeMOCTH M MPOMEXYTOYHOM aTTecTaluu oopa3o-
BaTEJIbHOW OpraHu3aluu

Texkymuii KOHTPOJIb yCII€BAEeMOCTH

Monynb nenutcest Ha JBa Onoka. Kaxkaplii 010Kk BKiIIoUaeT B cedst U3ydyeHue 3aKOHYEHHOT 0 paszie-
J1a, yactu Moayns.

Texymuit KOHTPOJIb IO MOJYJTI0 OCYIIECTBIISIETCS IO KaJleHJapHOMY yueOHoMy rpaduky. Cpoku
KOHTpOJbHBIX MeponpusaTuii (KM) u cpoku nojBeeHust UTOroB o Moyt 0ToOpakaroTcsi B pabounx



yueOHBIX MiaHax Ha ceMecTp. CTyIEeHT IOJKEH BBINOJIHUTH BCE KOHTPOJBHBIE MEPONPHUATHS, MPETy-
CMOTpeHHBbIe MofyneM K YKa3aHHOMY CpOKY, IOCJI€ Yero IperojaBaTellb MPOCTABISET OaUIbHbIC
OLIEHKH, HAOpaHHBIE CTYIEHTOM 10 Pe3yJIbTaTaM TEKYIIEro KOHTPOJIS yCIeBaeMoCTH o Moyio.

KoHTposibHOE MepOoNpUATHE CYUTACTCS BBIIOJIHEHHBIM, €CIIU 33 HErO CTYJEHT IOJIy4YWI OLICHKY
B Oayyiax He HWKE MUHHMMAJIbHOH OLIEHKH, YCTAaHOBJICHHOM MPOrpaMMOil MOJIYJS MO JaHHOMY MeEpo-
MIPUATHIO.

CryneHTsl, HE CAABIINE KOHTPOJIBHOE MEPONPUATUE B YCTAHOBJIEHHBIM CPOK, IPOJIOJIKAIOT Pa-
00TaTh Ha/l HUIM B COOTBETCTBHUE C MOPSAKOM, IIPHHATHIM 00pa30BaTEIbHON OPTaHU3aIHEH.

IIpoMe:xxyTOYHASA aTTECTALUA

DopMOH IPOMEKYTOYHON aTTECTALMU 110 MOTyIIIO SIBIISIETCS 3a4ET.

OuenuBanue Mopynst Benercss B COOTBETCTBUM ¢ [lo0%eHNEM O TEKyIleM KOHTpOJIE ycIieBae-
MOCTH U ITPOMEXKYTOUHOM aTTECTallMM CTYIEHTOB 00pa30BaTeIbHON OpraHU3aI|Hy.

Hanpumep, MeToaMKa OLEHKH 10 PEHTHHTY

CryneHT, BBIIOJHUBIIMKM BCE MPEIyCMOTPEHHbIE YUEOHBIM IIJIAaHOM 3a/laHusl U CIABLIMI Bce
KOHTPOJIBHBIE MEPOIIPUATHS, MTOJIYyYaeT UTOIOBYIO OLIEHKY 10 MOJyIIfo 3a CEMECTpP B COOTBETCTBHHU CO
CHEAYIOUIEH KaJIOM:

PeiiTunr Onenka Ha 3ayeTe
85-100
71-84 3aueT
60-70
0-59 Hezauer

PefituHT cTyeHTa mo MoysIro 3a ceMecTp OIpeIeNsieTcsi Kak cyMMa 0ajlioB, TIOYYEeHHBIX UM 32 BCE
ook Mopynsi, 1 6aJTOB 32 MPOMEXKYTOYHYIO aTTeCTalnio. MakcHMallbHOE KOJTUYECTBO 0alIoB 3a
Monynb B ceMecTpe ycTaHaBIuBaeTca paBHbIM 100

7. YuyeOHo-MeTOAMYECKOE W  MaTepHAJIbLHO-TEXHHYeCKoe  olecnmedyeHue  IMCHUIIIM-
HbI(MOYJIs1)

7.1. YueOHas aureparypa:

OcHoBHasi TUTEpPaTypa N0 MOIYJII0

1. MamunHoe oOyuenue. Hayka u UCKyCCTBO MOCTPOCHHUS aIrOPUTMOB, KOTOPbIE U3BJIEKAIOT 3HA-
Hus u3 nandeix. [lerep @nax. JIMK Ilpecc. 2015.

2. TI'my6okoe obyuenue. [lTorpyxenune B Mup HelipoHHBIX ceTeil Hukonenko Cepreit Uropesuy,
Kanypun A. A. | Hukonenko Cepreit Uropesuy, Kagypun A. A.

3. OO6yuenue c nonkperuieareM / Catron Puuapa C, bapro Duapro I'., JIMK Ilpecc, 2020.

JlonoHUTe/IbHbIE Y4eOHble MATePHAIbI

1. OcCHOBBI HCKYCCTBEHHOTO HHTEIIEKTa : yueOHoe nocodue / E.B.boposckas, H. A. JlaBeiioBa. 4-¢
u31.,91eKTpoH. M.: JlaGopaTtopus 3Hanuii, 2020. 130 c.

2. HckyccTBeHHBIN MHTEIUIEKT ¢ mpuMepamu Ha Python. [bxommlIpatuk. Bunbssame. 2019.

3. Ilpuknagnoe mamuHHOe 0oOydeHHe ¢ momomipio Scikit-Learn, Keras u TensorFlow: koHmenmww,
MHCTPYMEHTBI M TEXHUKH JUISI CO3JaHMs MHTEJUIEKTYyalIbHBIX CUCTEM , 2-€ u3nanue. KeponOpenb-
eH. JIlnanektuka-Buabssame. 2020.

4. Xenpuk bpunk, [lxozed Puuapne, Mapk desepond «MammmnHoe 00yuenue», [Tutep 2017.

Kak yuntcs mammnba: Pepomrorust B 061acTi HEHPOHHBIX ceTel U rirybokoro oOydenus. SIH JlekyH.

Anenuna PRO. 2021.

6. I'poxaem riryookoe obyuenue. Duapto Tpack. [Tutep. 2019.

O6yuenue ¢ noakpervienneM Ha PyTorch. Coopuuk perieniros. FOcu JIro. IMK IIpecc. 2020.

8. https://spinningup.openai.com/en/latest/
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7.2. UHTEpHET-pecypChl


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

[TpumepHBIit IepedeHb PECypCOB CETH «MHTEPHET», PEKOMEHYEMbIX IIPH OCBOSHUU MOTYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Bsenenwue B mammmuHoe o0y4enue ot «BioinformaticInstitute» (https://stepik.org/course/4852/promo
)
3. Crnenmanu3zanus MammHHoe 00ydeHHe U aHaIHU3 JaHHBIX OT «MOCKOBCKUN (PM3NKO-TEXHUYECKUNA
uHctuTyT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma ans npoBeneHus copeBHoBanmii mo DataScience( https://www.kaggle.com )

Ne | Bup anexrponnoro obpasoBa- | HamMmeHoBaHME 3IIEKTPOHHOTO 00pa30BaTELHOTO pecypca,
/T | TEIBHOTO pecypca, 3JIEKTPOHHO- AIIEKTPOHHOTO MHPOPMALIMOHHOTO pecypca
ro nH()OPMAIIMOHHOTO pecypca

1 2 3

1. | Bun snexktpoHHOro o6pa3oBa- [DneKTpoHHas OubinnoTeka oHnaiH «EanHoe okHO kK 00pazo-

TENBHOI'O0 pecypca (3JIEKTPOH- [BaTEIbHBIM peCcypcam»

HBII Kypc, 2JeKTpoHHbIN Tpe- |http://window.edu.ru

HaXep WIM CUMYJIATOp, UHTep- [«OOpa3oBarenbHblii  pecypc  Poccum»  http://school-

aKTUBHBI y4eOHUK, MyJbTH- |collection.edu.ru

MEIUUHBIA pecypc, YyueOHble (DenepanbHbIi 00pa30BaTEIbHBIN MOPTAT: YUPEIKICHUS,

BHJICOPECYPCHI U JPYTOE) nporpamMmsl, cranaaptel, BY3b1, Tectsl EI'D,I A

http://fcior.edu.ru

Pycckas BupTyanbpHas Oubnuoreka

http://rvb.ru

KabuneT pycckoro si3bIka v JUTepaTyphl

http://ruslit.ioso.ru

HanmonansHbIi KOPITYC PYCCKOTO SI3bIKA

http://ruscorpora.ru

Hayunas snektponHas 0ubimoreka

«e-Library»

http://elibrary.ru/defaultx.asp

DnekTpoHHO-0nOmmoTeyHas cucrema IPRbooks

http://www.iprbookshop.ru

DneKTpoHHO-0nOmmoreunas cucrema Marl'yY

https://lib.inggu.ru/

HNudopmarnimonHo-npaBoBas cuctema «["apant»

CereBas Bepcusi, IOCTYITHA CO BCEX KOMITBIOTEPOB B KOP-

nopatuBHoii cetu Uurl'Y Moodle

2. | Bua osnekrponnoro wungpopma- | [PRSmart, (AWBC) «Merallpo»
LHOHHOTO pecypca (3mekTpoH- | IPR-books-AUTIUAP meana

HO-OMONMMOTEYHBIE PECYpChl H 00O «I"apanT»
CHCTEMBbl, UH(POPMALMOHHBIE U 00O «I"apanT»
CIPaBOYHO-IIPABOBBIE CHCTEMBI

U JpyToe)

7.3. IIlporpaMmmHoOe obecneyeHue:
—  Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
— Microsoft Windows server 2003, 2008, 2012, 2016
— MicrosoftOffice 2007, 2010, 2016
— AwntuupyctnoellO Kaspersky endpoint security
— CnpaBouHo-nipaBoBas cucreMa “I"apant”


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

7.4. MaTepuajibHO-TeXHHYeCKOe o0ecneuyeHue

HaumenoBanue

yueOHBIX TMpeame-
TOB, KYpPCOB, IMC-
IUIJIUH (Moay-
Jei), TNPAKTHKH,
HHBIX BHI0OB yue0-
HOH JesiTeJIbHO-
CTH, TPexyCMOT-
PEHHBIX Y4YeOHBbIM
IIaHOM o0pa3oBa-

HaumeHoBaHue
yueOHbIX KaOWHETOB,

3aHSITHH,

OCHOBHOTI'0 000pyA0BaHMS

000py10BaAHHBIX
00beKTOB
A8 TPOBedeHUs] TNPAKTHYECKHX
00beKkTOB (pu3nUeckKoi
KYJbTYPbl U CIIOPTA € NepeyHeM

Azpec  (MeCcTONOJIOKEHHE) Y4eOHBIX
Ka0MHeTOB, 00bEKTOB I IPOBeIeHUA
NPaKTHYeCKUX 3aHATHI, 00beKTOB (pu-
3UYeCKOM KYJbTYPbl M cnopra (¢ yka-
3aHHeM IUIOLIAAM M HOMepa IoMelle-
HHUSl B COOTBETCTBHM € JOKYMEHTAMH
0I0pO TeXHUYeCKOH MHBEHTAPU3AIUHN)

TeJbHOM npo-

rpamMMbl

Cucremnpl  uckyc-| Kao Ne420 386132, Pecniybnuka Mnrymerus, r.0.
CTBEHHOTO WHTEN-| YueOHbIN KaOUHeT I IpoBe- ropoxa Haszpans, r. Ha3pans, Tep. ['amyp-
JIEKTa JleHUsl 3AaHATHI JEKIHOHHOTO M |3yeBCKMil aMUHICTPATHBHBINA OKPYT, YII.

CeMHMHApPCKOro THUIOB, FPYNIIO-
BbIX U MHANBUAYAJbHBIX KOH-
CYJIbTalUii, TeKYLIero KOHTPOJIsi
U IIPOMEKYTOYHOM aTTeCTALMU:
Cron nns npenopasatens - 1 mr.;
CTYJ AJs pernoaasarens -1 mr.;
nocka - 1 mT.;TpubyHa-1 mr.; cTon
- 11 wr.; crynps-20 wit.; TENEBU-
30p.

Marucrtpanbnas, 1. 39«a»
Kab.Ne 420 4 srax
[Tnomanp 48,4 m>

JlaGopaTopusi BLIYHCJIUTEIbHOM
TeXHUKH, APXUTEKTYPbI Mepco-
HAJbHOI0 KOMIILIOTEPA U NepH-
(¢epuiinbix ycrpoiicTs (Ne 416).
KomnbrorepHblii Kiaacce:

25 KOMIIBIOTEPOB
E2270SWHN 29kwh/ahhum,;
CTOJ JuIg TperoaaBarens - 1 mrT.;
CTYJ JAJs TpernoaaBarens -1 mr.;
Jocka - 1 mrT.; cron - 24 wr.; cry-
Jbs-24 mT.

Windows 7 Professional,

JIOC

Microsoft Office Professional,
(I'ocynapctBeHHbIN KOHTpaKT NeQ9
—3K2010 ot 29.03.2010, cpok nei-

CTBUS -0€CCPOUHO)

386132, Pecniybnuka Marymerwus, r.0.
ropon Hazpans, r. Hazpans, Tep. 'amyp-
3MEBCKUI aJIMUHUCTPATUBHBIN OKPYT, YII.

Marucrtpanbnas, 1. 39«a»
Ka6.Ne 416, 4 stax
[nomanp 48,7 M>




Pabouas mporpamma aucuuIuimHbl OCHOBBI POCCHICKON TOCYJApCTBEHHOCTH COCTaBJIEHA B COOT-
BercTBUH ¢ TpeboBanusiMu ®I'OC BO no nanpasienuto noAarotoBku 13.03.02 «3BmnekrposHepreTuka
ANIEKTPOTEXHUKA »(ypOBEHBb BBICIIEr0 oOpaszoBanusi) http://fgosvo.ru/fgosvo/151/150/24, yTBepxkueH-
HBI TpuKazoM MuHucTepcTBa oOpa3oBaHuss u Hayku Poccuiickoir @enepanuun ot « 23 »
_asrycra_20 17 1. Ne 813, 3aperucrpupoBannsiii B Muntocte 14 cenrsadps 2017 rona

[Iporpammy cocraBui:

Mauscaros MyxapOek XacaHoBMY A.TEXH.HAVK, IPod.
(momxuOCTH, ©.11.0.)

IIporpamma ono6pena Ha 3aceanuu Kageapsl «JIEKTPOIHEPreTHKA U SJIEKTPOTEXHUKA»

[Tpotokon Ne 5 oT« 20 »  Masg 2026 rona

[Tporpamma ogobOpeHa YueOHO-METOIUIECKAM COBETOM MH)KEHEPHO — TEXHUYECKOTO HHCTUTYTA

IIpotokon Ne 3 « 21  » Magd 2026 rona

[IporpamMma ogo6peHa YueHHbIM COBETOM MH)KEHEPHO — TEXHUUECKOT'O0 HHCTUTYTA

[Ipotokon Ne 4 « 23  » Mast 2026 rona



CaeleHnsi 0 nepeyTBep:KIeHUM NMPOrPAMMBbI HA OYepPeIHON Y4eOHbIH IoJ U PerucTpaunu
M3MEeHEeHNH

VYuebnblii | Pemenue kaden- BueceHHble M3MEHEHUS [Toxnucs 3aB. Kaden-
roj pBL poii
(Ne mpoTokoa, nara)




MHHHUCTEPCTBO HAYKH U BHICHIET'O OEPA3OBAHMSA
POCCUMCKOM ®EJEPAIIMN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/)KETHOE OBPA3OBATEJBHOE
YYPEKJIEHWE BBICHIEI'O OBPA3OBAHUSA
«MHT'YIHICKHHA T'OCYJJAPCTBEHHBIA YHUBEPCUTET»

WHXXEHEPHO - TEXHUYECKUW HTHCTUTYT

KA®EJPA «JIEKTPOOHEPI'ETUKA U 3JIEKTPOTEXHUKA»

®OHJI OHEHOYHbIX CPEJACTB ITIO AUCIUIIJIMHE

b1.B.21.CUCTEMbI HCKYCCTBEHHOI'O HHTEJIVIEKTA

Hampasnenue noarorosku (bakanaspuar)
13.03.02 DJjieKTpoIHEPreTHKA M DJEKTPOTEXHHKA

Hamnpasnernocts (IIpodwitb moAroTOBKH)

«DJIEKTPOTEXHHUKA IJIEKTPOOOOPY/I0BAHUE)

KBanmnurkanus BelmycKkHUKa
bakajasp

®dopma oOydeHus
O4Has, 32049HAS

Marac, 2026



Conep:xxaHue TMCHMILINHBI (MOIYJIs1)

Ne i/mt

HaumenoBanme MOAaYyJisfd, COACpPKAHHUEC

Yackwl

1

«BBeeHne B MCKYCCTBEHHBI MHTEJJIEKT M OCHOBHbI€ METOIbl MAIIIMH-
HOT0 00yUeHHUs i1 pad0Thl ¢ TAOJUYHBIMH JTAHHBIMMI»

Jlexknuu

10

1.1-1.5

[OnmuonanbHO: MaTeMaTHYeCKU JIMKOE3 MO 3JIEeMEHTaM MaTeMaTHye-
CKOM CTaTUCTHUKH, JIMHEHHOH anredpbl 1 MaTEMaTUUYECKOIO aHAIN3a. |
OcHOBHBIC 33aJ]aud CHUCTEM HMCKYCCTBEHHOTO HWHTEUIeKTa. Kiaccuduka-
WS, KJIacTepH3aIus, perpeccus. THUITbI MAITMHHOTO OOYYCHHSI: C YUHUTe-
jeMm, 0e3 yuuTens, C YaCTUYHBIM IMPHUBIICUYCHUEM YUYUTENs, 00yueHue ¢
MTOAKPETUICHHEM.

Knaccudukanus Ha npumepe anropurma k-Omkaimux coceneit (KNN)
[OnmmonanbHo: BeICTpBINt moMCK Omkamux cocezneit.]. MeTtpuku
OIIeHKU Kiaccudukanuu: mnoiaHora, TouHocts, FI, ROC, AUC. Banuna-
LIMOHHAs U TecToBas BbIOOpka. Kpocc-Banmmanus. Pabora ¢ xareropu-
THHBIMU TIPU3HAKAMH.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 - koad¢unu-
eHT JeTepMUHaIuK. JIMHEHAsS perpeccusi, MOJTUHOMHUAIBHAS PErPEeCcCHs.
[lepeoOyuenue u perymnspuszaius, rpedHenas perpeccusi, LASSO, Elas-
ticNet.

Jluneiinpie Monmenu mis kinaccudukanuu. [leprenTpoH, JOrHCTHYECKas
perpeccus, IOJHOCBSI3HbIE HEMPOHHBIE CETH, CTOXACTUYECKUM IPAJMEHT-
HBI CITyCK M 0OpaTHOE pacHpocTpaHeHue TpaaueHTa. Perynspuzanus
JIMHEHHBIX MOJICJICH KJTacCH(UKAIIMHH.

Knacrepuzanus, k-means, k-means++, DBSCAN, arnomepatuBHas kia-
cTepuzanusi. MEeTpUKH OLEHKU KJIacTepU3alluH.

AJNTOpPUTMBI, OCHOBaHHbIE Ha NMPUMEHEHUU pelIaloIluX aepeBbeB. Kpu-
TEepUM pa3iesieHus y3Ja: HH()OPMAIMOHHBIA BBIUTPHINI, KpuTepuid [[xu-
HU. AHCaMOJIK peIaronrX AePEBbEB: CIIyYalHbIN Jiec, TPaJUeHTHBIN Oy-
CTHHT.

Meton onopHbix BekTopoB. [IpsimMas u oOpartHas 3amaua. OnpezneneHue
OIOPHBIX BEKTOPOB. A I€pHBINA TPIOK.

Haunbiil GaitecoBckuii kiaccudukaTop. MeTobl OIIEHKH pacrpesere-
Hus npu3HakoB. EM-anroputm Ha mpuMepe cMecHu rayccuas.

Meroapl 0e3rpaJueHTHON ONTHUMH3AlUW: CIydalHbIH mouck, hillclimb,
OT)KUT, TCHETUYECKUN aITOPUTM.

10

JlabopaTopHbie padoThI

JIP1.1

Metonsl paboTsl ¢ Tabauamu B Python. Arperamus u Bu3yanu3anus
naHHbIX. [IpoBeicHIE IEPBUYHOIO aHAIIM3A JIAHHBIX.

JIP1.2

Hcnonb3oBanue u cpaBHEHUE aNropuTMoB Kinaccupukanuu: kNN,
pelanre AepeBbs U UX aHCaMOIIU, IOTUCTUYECKAst PErpeccHsl.

JIP1.3

Hcnonb3oBaHue U OLIEHKa anroputMoB perpeccuu. Ilogbop onTumans-
HBIX
11apaMeTPOB PErpeccuu

JIP1.4

OHTI/IMI/BaHI/IOHHHe 3aauu U UX PCHICHUS. HO,Z[60p THUIICpIIapaMeTpOB
AITOpUTMA € TIOMOIIBIO MCTOAOB OIITUMU3AIINH.

IIpakTuka

10

I1P1.1

HpOTpaMMHO-aJ'II‘OpI/ITMI/IquKOC OCBOCHHC MaTCpHrajia

10

CamocrositesbHast padora

CP1.1

ITpopaboTka yuebHOrO MaTepuana JeKIun




CP1.2 | [loaroroBka K 1a00OpaTOpHBIM paboTaM 4
CP1.3 | [loaroroBka kK pyOe:KHOMY KOHTPOITIO 1
CP1.4 | Jlpyrue Bubpl CaMOCTOSITEILHON PaObOThI 1
2 Jlekuuu 4
2.1- | Heiiponnsie cetu. @PyHKINN ONIMOKU HEUPOHHBIX CETEW U 00yUYEHHUE C 4
2.3 MTOMOIIBI0 OOPATHOTO pacmpocTpaHeHus rpaaueHta. [loHsTue 03T4a H
SIOXHU.
PaboTa ¢ m300pakeHUsAMHU C TTOMOIIBI0 HEHPOHHBIX ceTeld. CBepTOYHbIC
HeliponHble ceTH. Onepanuu cBepToK, max-pooling. IlonymsipHsie apxu-
TEKTYPBI CBEpTOYHBIX HelipoHHBIX cereil: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe oOyueHue.
O6paboTka TekcTOB. PaboTa ¢ €CTECTBEHHBIM SI3BIKOM C TIOMOIIBIO
HEHpOHHBIX ceredl. BekTopHble mpezacTaBieHus Juisl Tekcra: word2vec,
skipgram,
CBOW, fasttext. Pekyppenrtnsie netiponnsie cetu, LSTM, GRU.
Tpanchopmepsr, BERT, GPT.
JlabopaTopHble paGoThbl 6
JIP2.1 | Knaccuduxarus nzo0paxkeHuil u TpanchepHoe oOydeHue. 3
JIP2.2 | PaboTa c TeKCTaMU U MX BEKTOPHBIMU NPEJCTABICHUSIMH TEKCTOB. 3
IIpakTHka 4
P [IporpaMMHO-aITOPUTMHUYECKOE OCBOCHHE MaTepraa 4
2.1
CamocrosiTesibHast padora 7
CP2.1 | [IpopaboTka yaeOHOTO MaTepuaia JEeKIi 1
CP2.2 | [loaroroBka K 1a00paTopHBIM paboTam 4
CP2.3 | [TogroroBka Kk pyOeKHOMY KOHTPOJTIO 1
CP2.4 | [lpyrue BUIBI CaMOCTOSTEIBLHON pabOThI 1
«OO0yueHue ¢ MOAKPETIICHUEM
3 Jlexknun 4
3.1- [TonsiTus arenra, cpelibl, COCTOSIHUA, NEUCTBUN 1 Harpaabl. yHKIIUS
3.2 neHHoctu cocrosHusa (Valuefunction) m QyHKImMsS KadecTBa JCHCTBUSA
(Qfuntion).
OnTumuzanusi cTpaTerud ¢ MOMOIIbI0 MaKCUMM3aMKU (QYHKIUN LIEHHO- 4
CTH U KauecTBa. Q-o0yueHue.
I'my6okoe o0yuenue ¢ moakpemienueMm. Deep Q-Networks, Actor-critic.
Jns ypoBus skcneptHbiii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHbie padoThI 4
JIP3.1 | Ilpumenenue Q-Networks 1 peleHus NPOCThIX OKPYKEHHIH. 4
IIpakTuka 4
1P [IporpaMMHO-aIrOPUTMHUECKOE OCBOCHUE MaTepHrala 4
3.1
CamocrosTenbHas padora 3
CP3.1 | IIpopaboTka yueOHOro Marepuana JeKIui 1
CP3.2 | IloaroroBka K JJabOpaTOpHbIM paboTam 1
CP3.3 | IloaroroBka K pyOeXxHOMY KOHTPOJIIO 0,5
CP3.4 | /Ipyrue BUJIbI CAMOCTOSATEIHHON PaOOTHI 0,5




Y4yeOHO-MeTOAUYeCKOe oO0ecnedyeHHe CAMOCTOAATEJbLHOH padoThl cTyAeHTOB. OneHo4YHbIe
CpeCTBa VIl TeKyllero KOHTPOJIsi yCIeBaeMOCTH, MPOMEKYTOYHON aTTecTAlMU MO0 UTOram
OCBOCHHS TUCHUIITUHBI.

Jlna obecniedeHus: CaMOCTOATEIbHON paboThI CTyI€HTOB IO Motyito chopMUPOBAH METOIMYECKUN
KOMILJIEKC, BKIIOYAIOIIHI

B ce0sl cienyronme yueOHO-MeTOIUIECKUE MaTepUabl:

1. IIporpamma Kypca.

2. YueOHUKHU U yueOHbIe mocoOusl.

3. Cnucok aipecoB caiiToB B MH(OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «HTepHeT» (nanee

— ceTb «HTEpHETY), CollepKALMX aKTyallbHYI0 HH(opMaLuio o 61okaM Momys.
bubnuorpadudeckne ccblIku Ha yuyeOHbIE U3AaHUS, BXOIAIINE B METOMUECKUM KOMILIEKC, IPUBE/ICHBI
B IIepeYHE OCHOBHOMW U JIOTIOJIHUTEIbHOM yueOHO IuTepaTypsl, HEOOXOAUMOM 11 ocBOeHUs Moayiis
(pazmen 7).

K nononHuTenbHBIM MaTepHuazaM Takke OTHOCHTCS MepedyeHb pecypcoB cetu «MHTepHeT», pekoMeHIy-
€MBIX JIJIsl CAMOCTOATENIbHONW paboTh! Ipu ocBoeHnu Moyns (paszzen 7). CTyAeHTHI MOTy4aroT T0CTYTI K
yKa3aHHBIM MaTepHajiaM Ha IIepBOM 3aHATHH 110 Momyo.

Y4eOHOo-MeTOMUYECKOE U MATEPUAIBLHO-TEXHHYECKOe o0ecneuyeHue TUCIUIIMHBI(MO1YJIs1)
YuyeOHas auTeparypa:

MarepuanbHO-TeXHHYECKOEe o0ecredeHune
Onucanne MaTepuaAILHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOM 11 M3YyYEeHUS MOAYJIA

[Tepedyenp MaTeprabHO-TEXHUUECKOTO obecnieueHrst Mo ayis
Ne n/u | Bun 3agstwii Bun u HanmeHoBaHuE 000pyI0BaAHUS

1 [JlekimoHHbIE AyJIuTopuu ¢ MyJbTUMEIUNHBIMUA CPEICTBAMH, CPEJCTBAMU 3BYKO-
3aHATUA BOCIIPOM3BEIEHNUS U UMEIoIKe BbIXoa B ceTh «HTepHeT». [Tomere-
HUS JUIA IPOBEJICHUS ay JUTOPHBIX 3aHATHI, 000pyA0BaHHbIE Y4eOHOM

2 |JIaboparop- KomMmrmbroTepHblii KJIacC ¢ KOMIIJIEKCOM MPOrPAMMHBIX CPEJICTB, TO3BO-
HbIE pabOTHI JSIOIIMX KKJIOMY CTYJICHTY pa3zpadaThIBaTh IPOrpaMMHBIE peaiu3a-
IIUU TPAKTUYECKUX 3a/1a4 B XO/I€ BBITIOJHEHHUS JIaOOPaTOPHBIX paboT

3 |Camocrostens- |bubnuoreka, umeromias pabouue Mecta Jyis CTyI€HTOB. AyAUTOPUH,
Has paboTa OCHAIIEHHbIE KOMIIBIOTEPAMHU C AOCTYIIOM K ceTu «HTepHeT»

4  |[IpakTHka KomMmbroTepHslii KJ1acc ¢ KOMITJIEKCOM MPOrPAMMHBIX CPEJICTB, TO3BO-
JSIOMIMX KKJIOMY CTYJICHTY pa3pa0aThIBaTh IPOrpaMMHBIE pean3a-
[IUU TIPAKTUYECKUX 33/1a4 B X0/I€ BBITIOJHEHHSI TaO0OpaTOPHBIX paboT

®OH/I OHEHOYHbIX CPEACTB JJIA ITPOBEJEHUSA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTHU U MTPOMEXYTOUYHON ATTECTALIMU OBYYAIOIINXCS
1O MOAYJIIO «CHCTEMbBI HCKYCCTBEHHOI'O UHTEJIJIEKTA»

OIMUCAHUE MMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUS
KOMIIETEHIIU HA PA3JIMYHBIX DTAIAX UX ®OPMUPOBAHMUSI,
OIIMCAHME HIKAJI ONEHUBAHUA



®ona oneHouHbIx cpeacts (POC) npegycMaTpuBaeT Cleayoliee:

— OIIMCaHHE KOMILJIEKCca MmoKa3arejei — ACCKPHUIITOPOB OCBOCHUA KOMHCTCHI_[I/Iﬁ B BUIC pC3yJib-

TaTOB 00yUYCHHS, KOTOPBIE CTYJCHT MOXET MPOAEMOHCTPUPOBATH (

— (tabmuma 1). [1yig KOHTPOJIS TOCTHKEHUS KaXKI0TO M3 HUX IIPEyCMOTPEHBI OIEHOYHBIC CPE/I-

CTBa B BUJI€ BOIIPOCOB, 33JaHUI U T.1.;

— o00o03HaueHNE KpUTepPHeB — IIPaBUII IPUHSITHS PELLICHUS 110 OLIEHKE JOCTUTHYTHIX PE3YJIbTaTOB

00y4eHHs U COPMHUPOBAHHOCTH KOMIIETCHIIUH.
Hanpumep, B kauecTBe 1ikaibl olieHuBaHus npuHuMaercs 100-0anbHast cuctemMa ¢ BbIACIIEHUEM
(rpamanueit) OLEHOK:

PeliTunr OneHka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Heszauer

THUIIOBBIE KOHTPOJIBHBIE 3A TAHUS NJIN UHBIE MATEPHUAUIBI,

HEOBXOJIUMBIE )11 ONEHKHW 3HAHUM, YMEHUHI U (MJIN) OITBITA
AEATEJIBHOCTHU, XAPAKTEPU3YIOHIUE OTAIIBI ®OPMUPOBAHUSA

KOMIIETEHIIAI B ITIPOIIECCE OCBOEHUSI OGPA3OBATEJILHOM

BeinmyckHuK, OCBOMBIINI

IHPOT'PAMMBI

o0pa3zoBarepbHYI0 TPOTpaMMy, JIOJDKEH 00J1ajaTh Mpo-

(beCCI/IOHaJ'II)HBIMI/I KOMIICTCHIUAMMU 110 TEMAaTUYCCKUM MOIYJISIM IIPOIr'paMMBI:

Kon

Haumenosanue
TEMATHYECKOI'O
MOTYJIst

Pesynbrarel o0ydeHms

BBenenue B uckyc- 3HaHuA:

CTBEHHBIN MHTCIUIEKT —
1 OCHOBHBIC MCTO/IbI
MalMHHOI'O o6yquI/m -

TEOPETUYECKHE OCHOBBI aHAJIM3a JaHHBIX M MAIIMHHOTO
o0yJeHUS;
crienrduka paboThl ATOPUTMOB MAIIMHHOTO O0YYCHHUSI.

JUTsl paboTHI ¢ Tao- VMmenus:

JJMYHBIMH JAaHHBIMH -

IMPUMCHCHUC MCTOJ0B MAIIKMHHOI'O 06y‘{eHI/I$I, IoAroToBKa
JaHHBIX U UHTCPpHPCTAlA PE3YJIbTATOB.

HaBbiku (onbIT AeSITEJIbHOCTH):

WHTEpecyeTcs HOBBIMH TPEHIaMU B CBOEH mpodeccro-
HAJIIBHOW OTpAaciiv, pacCMaTPUBAET UX C TOUKHU 3PEHUS
IPUMEHEHUS B CBOEH JEATEIbHOCTH;

OIIEHUBAET MPUMEHUMOCTh aJITOPUTMOB, BO3MOXKHbIE
PHUCKH U TIOCJIECTBUSI OITMOOK, HAXOUT ONTUMANIbHBIC
pelieHus i pabounx 3aaa4y




CrcremblI TTyOOKOro 3Hanus:

o0y4yeHHs - [PUHOUIBI 0OyYeHHUS U TPUMEHEHUS! HEHPOHHBIX CETEH.

- apXUTEKTYphI I'TyOOKUX HEHPOHHBIX CETEeH, MPUMEHIEMBIX
B PEILIEHUU MPAKTUYECKUX 3a/1a4
CBSI3aHHBIX C aHAIM30M U300PaKEHUHN U TEKCTOB,

Ymenus:

- HacTpoiliKa HEOOXOJMMOT0 OKpPYKEHHUS [yl pabOThI C
HEUPOHHBIMH CETSIMH.

- NpPUMEHEHHE U J000y4YeHHE IpeaoOyIeHHBIX
HEHUPOHHBIX CETEeN U3 JOCTYHHBIX OMOINOTEK

HaBbiku (ONBIT AeSITEJIbHOCTH):

- BJIaJICET HABBIKOM IIPOBEJCHUS MOJIHOIO [IUKJIA
BBIUHUCIUTENILHOIO KCIIEPUMEHTA, OTPAXKEHMSI X0J1a BbI-
MIOJIHEHUS MIPOEKTA U MOJIyYEeHUs Pe3yJIbTaTOB B OTUETaX
U JIOKyMEHTAlNH;

- BJIaJIeeT HaBBIKOM HCIOJIB30BaHUS CYIIECTBYIOIINX MPO-
IrpaMMHBIX OMOJIMOTEK U MOJIENIeH, CO3aHUs TPOrPaMM-
HBIX peaju3aluil rmy0oKUX HEHPOHHBIX ceTel

OO6yuenue ¢ 3Hanus:

MOAKPCIIIICHUEM - TCOPECTUUCCKHUE OCHOBBI U aJITOPUTMBI O6y‘—IeHI/I$I C moa-
KpEIJIEHUEM;

- NpUMEeHeHue 00y4YeHHs C MOAKPEIJICHUEM ISl TpaKTHie-
CKHUX 3a/a4.

YMmenus:

- BBIOOp W peann3als aIrOPUTMOB 00YUYEHUS C MTOIKPETI-
JICHHEM C Y4eTOM clielru(UKH 3a1a4u

- ajmanTalus ¥ HacTpoWKa aaropuTMOB 0OyUeHUs C MOJ-
KPEIUICHUEM T10J OIPEICIIEHHYIO Cpey.

HaBbiku (onbIT AesSITEJIbHOCTH):

- HMHTepecyeTcs HOBBIMU TPEHJaMH B CBoel mpodeccro-
HaAJILHOM OTpaciiv, pacCMaTPUBAET UX C TOUKHU 3PEHUS
IPUMEHEHUS B CBOEH JEATEIbHOCTH;

- BJIaJIeeT HaBBIKOM HCIOJIB30BaHUS CYUIECTBYIOIIUX MPO-
IPaMMHBIX OMOTHMOTEK U MOJIEJIeH, CO3AaHUs IPOrPaMM-
HBIX peajn3aliii Ha OCHOBE aIrOPUTMOB OOYUYECHHUS C
MOJIKPEIICHUEM

CpenctBa uisl OLIEHKH Pa3JIMYHBIX YPOBHEH (hOPMHMPOBAHMS KOMIETEHIMH 1O KaTeropusiM
«3HATBY», KYMETbY», «BJIAJETh» 00E€CIEUNBAIOT PEATH3ALMI0O OCHOBHBIX MPUHIIUIIOB KOHTPOJIS, TAKUX
KaK 00BEKTUBHOCTbh U HE3aBUCHUMOCTb, IPAKTUKO-OPUEHTUPOBAHHOCTh, MEXKAUCIUIIIIMHAPHOCTD.

C yderoM 3TOro KOHTPOJIBbHBIE BOMPOCHI (3a1aHus, 3aaaun), Bxojsamue B ®OC, mig paz-
JIMYHBIX KaTErOpUi ¥ YPOBHEN OCBOEHUS KOMIIETEHIIMM MOTYT UMETh CJIEIYIOIINHA BUI.

3HATD Ilpumepsnr:
4. Tumnsl 3a1a4 MaIIMHHOTO OOYYEHHUs M KJIACChI aJlTOPUTMOB, K HUM IIPUMEHSIEMBIE.
5. OcHOBHbIE HAaNPaBJIEHUS PA3BUTHUS HCCIIEIOBAHUN B 00JIACTH CUCTEM UCKYCCTBEHHOTO MH-

TEJIEKTA.

6. TeopeTrnyeckue OCHOBBI AITOPUTMOB MAIIUHHOTO O0yUYEHHSI.
YMETD Ilpumepsr:



4. TloAroToBWTH JaHHBIE K UCIIOJIB30BAHUIO aJITOPUTMA MAIIMHHOTO O0YYEHHSI.

OneHrBaTh KAYECTBO PEIICHUH CHCTEM MAIIMHHOTO O0YYEHUSI.

6. AnanTupoBaTh aIrOPUTMbI MAIIMHHOTO OOYYEHHUS K PELIEHUIO PAKTUYECKUX 3a/1au.
BJIAJIETD Ilpumepsnr:

4. Metoponorus pa3paboTKH pelIeHUui MalIMHHOTO 00YYEeHHUS.

[Ipumepbl NpakTUYECKOTO IPUMEHEHHS APXUTEKTYP UCKYCCTBEHHOTO MHTEJIIEKTA.

6. MeTo/1bl OHJIAMH TECTUPOBAHUS PELIEHUI MATMHHOIO 00Y4YEHHUS.

v

v

METOANUYECKHUE MATEPUAJIbL, ONPEAEIAIOINUE ITPOLIELYPbI
OINEHUBAHMUSA 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTMU,
XAPAKTEPU3YIOIIUE 3TAIIBI ®OPMUPOBAHUS KOMIIETEHIIAIA

[Ipumepbl (MakeTbl) METOAMYECKUX MAaTE€pHAJIOB, OMNPENENSIONINX MPOIEeypbl OLlEHUBAHUS
3HAHWUN, yMEHUH U (UJIN) ONbITA AEATEIbHOCTU

HaumeHnoBanue Kparkas xapakrepucTuka oneHo4- IIpencraBienune
OLICHOYHOI0 HOI'0 Cpe/ICTBA OLICHOYHOI'0 CpeJCcTBa
cpeacTsa B oHnae
Texymuit KOHTPOJIb CpencrBo mpoBEpKH OCBOCHUS Kommnexrs! OuiieToB
YCIIEBAEMOCTH YPOBHEHN «3HATHY, KYMETH» KOMIIE- (3amanuit)

KommnuiekT 0u1eToB (MpuMepHbIii)
buner 1.
1.1 baiiecoBckuit knaccupuxaTop. Onenka npusHakoB (Gaussian, Bernoulli,
Multinomial). EM anroputwm.
1.2 Knactepuzanus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.3 Ancam6mu. Soft and Hard Voting. Bagging. Ciyuaiinblii jec.
2.4 Metpuueckuii kiaccudukatopsl. KNN. WKNN.

buner 3.

3.1 JIuneiinas perpeccusa. LASSO, LARS. CART.

3.2 JlepeBbs pemennii. UHGpopMannoHHbIil BeMrpsiml. Omimdka kKiaccuduKaium, SJHTPO-
nusi, kputepuid Joxuau. [TpyHunr.

buner 4.

4.1 TI'moGanphubelii mouck. Cnyuwaiinelii nouck. Gridsearch. Cuywaiinoe Omyxna-
Hue.baliecoBckas ONTUMU3ALINS.

4.2 JIuneiinas perpeccus. [lommnomuansHas perpeccus. ['pebHeBas perpeccusi.

buner 5.
5.3 AdaBoost. ['paiueHTHBIN OYCTUHT PEIIAIOLINX JIEPEBHEB.
5.4 Knacrepuzauus. AgglomerativeClustering. MeTpuku KiacTepu3alyu.

burner 6.

6.1. Onenka knaccugukanun. dpdexruHocts o Ilapero. Precision-Recall u ROC kpussie.

AUC.

6.2 Heitpounsie cetu. IlepuentponPo3zen6narra. OOpaTHOE pacnpocTpaHEHHE TpajMeHTa.
@Oynkuuy akTuBauy. Softmax.

buner 7.



7.1 Jlokanbubiii momck. HillClimb wu ero pasnoBuanoctu. Omxur. ['eHeTnyeckuii
AIITOPHUTM.
7.2 Metop OnopHBIX BEKTOPOB. Aipa.

Ilepeuens J1abopaTOpHBIX padoT (MPUMeEPHbIH)

O0mme pexoMeHAaNMH K J1a00PaTOPHBIM padoTaM: JUIsl pa3HbIX YPOBHEH MOATOTOBKU
CTYJEHTOB MOKHO UCI0JIb30BaTh Pa3HyO INyOHHY pean3aluu pemenus. Tak, [Uisl CTyA€HTOB He-
TEXHUYCCKUX CHCHI/IEUII)HOCTGI\/JI 3a1aHUC MOXKCT 3aKJIIOYaThCA B IPUMCHCHUH I'OTOBBIX METOI0B 13
OMOIMOTEK WM 3aII0IHEHUEM IIPOITYCKOB B IIporpaMmmax, rjie OoJIBIIIast 4YacTh MoAroTOBJICHA IIPC-
nojasareneM. /i CTyZIEHTOB TEXHHUECKUX CIEHAIbHOCTEN 3a1aHne OyIeT 3aK/II09aThCsl B peau-
3alliU AJITOPUTMOB 0€3 HCIIOIb30BAHUS TOTOBBIX PEIICHUH.

JIP1.1 Metonsl paboTsl ¢ Tabnuiiamu B Python. Arperanus u Busyanuzanus naHabix. [1po-
BEJICHUE MEPBUYHOIO aHaIN3a IaHHBIX.

Henu: nzydyenne meTo10B paboThI ¢ JaHHbIMU B Python u nmpoBeseHne NepBUYHOTO aHAJIN3a
JTAHHBIX.

3amanwue: 3arpysute naracet B pandasgatadpeiim. BriBenute oCHOBHBIE ITapaMeTphl aTace-
ta. OnpenenuTe, CKOJIBKO B JlaTaceTe CllydaeB OTCYTCTBHS MpHU3HAKOB. OnpeaenuTe, CKOIbKO Mpu-
3HAKOB SBJISIIOTCSl KaTeropHallbHBIMH. Bu3yanusupyiite pacnpenesieHue NMPU3HAKOB IO Kilaccam.
Buzyanusupyiite 3aBUCUMOCTb MEXy NPU3HAKAMU.

JIP1.2 Ucnonp3oBaHue U cpaBHEHHE anropuTMoB kinaccudukanuu: kNN, pemraroniue nepe-
BbsSl M MX aHCaMOJIH, JIOTHCTUYECKAsl perpecCHsl.

enu: npuMeHeHne U OI[EHKA aJITOPUTMOB KJIAaCCU(PUKAIIUH.

3amanue:

Pazgenure matacer Ha oOydJaronIuii ¥ BaTUJAIMOHHBIA C COXpPaHEHUEM MPOMOPIIUNA KIIaCCOB.
Knaccudumupyiite Touku U3 gatacera ¢ MoMOIIbio aroputMoB KNN, JTOrHCTHYECKON perpeccuu,
CART, cnyuaitHoro neca, CatBoost. [Togbepure mydine mapameTpbl alTOPUTMOB CIIOMOIIbIOBA-
TUIAITMOHHON BBIOOpKH. CpaBHUTE BpeMsl padOTHI aJiTOPUTMOB U 3aBUCHMOCTh OT MPeaoOpadboTKu
JTAHHBIX.

JIP1.3 Hcnonb30BaHuE U OLIEHKA aJITOPUTMOB perpeccur. [1ogd60op onTUManbHBIX MTapameT-
POB perpeccuu.

Lenu: u3ydyeHue alropuTMOB PErPECCHH.

3amanue:

[IpumennTe MeTo 1 TMHEWHOM perpeccuu s perieHus 3a1a4u Ha natacere. Jlo6aBbTe B 1a-
TaceT MOJMHOMUAIbHBIC TpU3HAKK. J[00aBIsiiTe MPU3HAKY [TOKA HE YBUIUTE Iepeo0yyeHre Ha Ba-
nmuaannoHHomaaracete. [Ipumenute rpedHeByto perpeccuto 1 LASSO, utoObl n30aBUTHCS OT Tepe-
oOy4eHHS.

JIP1.4 OntumuzanoHHbIe 3aaud U UX peuieHus. [lonbop rumeprnapaMeTpoB alropurMa c
MIOMOIIIBIO METOOB ONTUMM3ALNN

Lenu: n3ydeHue anropuTMOB peIIeHUs] ONTUMU3ALMOHHBIX 33/1a4.

3ajaHue:

1. OnTuMu3MpyiTe AMUHY MaplipyTa B 33/1a4e KOMUBOsDKEpa C OMOIIBIO aropuT™MoB hill-

climb, oT)Kura u reHeTHYeCcKOro aaropuTMa. BelBeauTe nMoayyUBILIUIACS MyTh U €T0 JUIUHY.

2. OntuMu3MpyHTe TUIIEpIapaMeTphl allrOpUTMa MAlIMHHOTO 00y4eHus (Ha BBHIOOp) C MOMO-

IO CIY4YaiHOT 0 MMOKMCKa, MOKCKA 10 perieTke, anroputMa hillclimb, renerndeckoro anroputma.

JIP2.1 Knaccuduxanus n3o0pakeHuit u TpaHchepHoe 00ydeHuUe.
[enn: n3yueHue METOA0B TIIyOOKOTO 00yUeHUs AJist pabOThI C U300pAKESHUSIMHU.



3aganue:

3arpy3uTe gataceT W CO3JaiTe WUTEepaTrop M MOJACITU TIyOOKOro oOydeHus. 3arpy3ute
npenodydennyto Ha ImageNetcBeprounyro ceth (AlexNet, VGG mim ResNet) u no6aBste k back-
bonenonHOCB3HBIN ol u1s 00yueHusi. OOyuuTe HEHPOHHYIO CETh Ha, BU3yaJM3UPOBaB rpaduk
(GyHKIMK TOTeph Ha oOydaromiel M BalMJallMOHHOHM BbIOOpKe. PeanusyiiTe MOmynb NMpUMEHEHHUS
HEHPOHHOM CeTH K TaHHBIM, TIPOBEPHTE Ka4eCTBO OOYUEHHUS Ha TECTOBOI BEIOOPKE.

JIP2.2 PaboTa c TEeKCTaMH U UX BEKTOPHBIMH NpeAcTaBiIeHUsIMH. Lle-
JM: U3yUYEHHUE MOJIeIel BEKTOPHOTO MIPEICTaBICHUs TEKCTOB. 3aia-
HUE:
CkauaiiTe npeoOydeHHbIC BEKTOpa yIs ciioBapsi. C MOMOIIBIO JIF000ro KilacCu(puKaTopa Ma-
mmaHOor0 00yueHws (KNN, SVM, CatBoost) kinaccuduuupyiTe TEKCTHI U3 JJaTaceTa mo CyMMe BeK-
TopoB ciioB. Knaccudumupyiite Tekctsl ¢ momornisio LSTM cetu.

JIP3. 1 [Ipumenenue Q-Networks asist perieHust IPOCTBIX OKPYKEHHH.

Lenm: n3ydyeHne mpuMeHeHUs1 00yUYeHUS ¢ MTOIKPETUICHUEM ISl PeIIeHUH 3aa4 KOHTPOJISL.
3ananue:

OOyunTe MPOCTYIO MOTHOCBA3HYI0Q-CceTh TS pemeHus okpykenust LunarLander.

[Ipouenypsl olleHHBaHMS 3HAHUM, YMEHHH, (GOpMBI W OpraHu3alus TEKYIIEro KOHTPOIS
YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIIN O0YJArOIITUXCS

Texkymuit KOHTPOJIb YCIIEBAEMOCTH M MIPOMEKYTOUHAS aTTECTAIlUs CTYJIEHTOB BEJIETCS B CO-
otBeTcTBUM C [lonokeHneM o TEKyIIeM KOHTPOJIE YCIIEBA€MOCTH U MPOMEKYTOYHOM aTTeCTAI[MH
o0pa3oBaTenbHON OpraHu3aluu

Texkyumuii KOHTPOJb yCIIEeBAEeMOCTH

Monynpe nenurcs Ha Ba Oinoka. Kaxapii 610k BKIO4aeT B cedsi U3ydyeHHE 3aKOHUEHHOTO
pazzaena, yactu MopyJs.

Texymuii KOHTPOIb IO MO0 OCYIIECTBIIICTCS O KaJlCHIApHOMY ydeOHOMY TpaduKy.
Cpoxu KoHTpOabHBIX MeponpusaTuii (KM) u cpoku noaBeneHusi UTOToB 1o Moayio oToOpaxaror-
csl B pabounx y4eOHbIX MmiaHax Ha ceMecTp. CTYIeHT AOKEH BBIIIOJHUTH BCE KOHTPOJIbHBIE MEPO-
MPUATHS, IPETYCMOTPEHHBIE MOyIEM K YKa3aHHOMY CpPOKY, ITOCJI€ Yero MpernojaBaresb MpocTaB-
nsieT OaibHbIE OLEHKH, HAOpaHHBIE CTYACHTOM IO pe3yjbTaTaM TEKYIIero KOHTPOJS yCIeBaeMo-
ctu o Moayro.

KoHTposibHOE MEpOnpHsTHE CUMTAETCA BBINOJIHEHHBIM, €CIM 33 HEro CTYACHT IOJIy4Yns
OLICHKY B Oaiiax He HIKE MUHUMAJIbHOHN OLIEHKU, YCTAHOBJICHHON MPOrpaMMOi MOJIYJsS MO JaH-
HOMY MEPOIPUATHUIO.

CryneHTsl, He CAaBUIME KOHTPOJIbHOE MEPONPUITHE B YCTAHOBJIEHHBIN CPOK, IPOJOJIKAIOT
paboTaTh HaJl HUM B COOTBETCTBHE C MOPSAIKOM, IPUHATHIM 00pa30BaTeNIbHOM OpraHu3anuei.

IIpomesxkyTouHast aTTecTanus

DopmMoil MPOMEKYTOUHOU arTecTanuu 1o Moyt ABIIETCS 3a4erT.

OuenuBanue Mopyns Beaercst B cooTBeTcTBUM ¢ [lon0keHneM 0 TeKyIeM KOHTpOJIE ycIie-
BA€MOCTH U ITPOMEXKYTOYHOMN aTTeCTAI[MH CTYACHTOB 00pa30BaTEeNbHON OpraHu3aIuy.

Hanpumep, MeToaMKa OLEHKH 10 PEHTHHTY

CTyneHT, BHIOTHUBIINMA BCEe MPEAYCMOTPEHHBIE YUeOHBIM MJIAHOM 3a/IaHUS U CIABIIHIA BCE
KOHTPOJIbHBbIE MEPOIPUATHS, MOJIy4aeT UTOTOBYIO OLIEHKY 10 MO0 32 CEMECTP B COOTBETCTBUU
CO CJIEAYIOLIEN IKAJIOU:

PeiiTunr Ounenka Ha 3a4yeTe
85-100
71-84 3aueT
60-70
0-59 Hezauer




