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1. [lesiu OCBOEHUSA AW CHUNIUHBI

[enpro n3yueHus: AUCIUILTUHBI «CHUCTEMBI HCKYCCTBEHHOTO MHTEIICKTAY SBIISETCS
(dbopMHpOBaHNUE KOMIIETCHIIMU B O0JIACTH MPUMEHEHHSI MHTEIUICKTYaIbHBIX HH()OPMAIIHOHHBIX
CUCTEM JUTsl pelIeHus TPOo(eCcCHOHABHBIX 33]1a4.
3a1auu TUCIUILIHBL:
— O3HAKOMHUTh C COBPEMEHHBIMH OOJIACTSIMH HCCIICOBAHUS [0 HCKYCCTBEHHOMY
WHTEJUIEKTY U chepaMu MPUIIOKECHHS SKCIIEPTHBIX CHCTEM;
— TIO3HAKOMHUTHh C KOHIICTIIUSMH, COCTaBJISIFOIIMMH OCHOBY COBPEMEHHBIX CHCTEM
HCKYCCTBEHHOT'O MHTEIIJICKTA;
— W3JIOKUTh TEXHUYECKHE TMOCTAHOBKM OCHOBHBIX 3aj[ad, pEIIaeMbIX CHCTEMaMH
HCKYCCTBEHHOTO MHTEIICKTA,
— TIO3HAKOMHUTh C OCOOEHHOCTSMH TMPAKTUYECKOTO WCIOIb30BAHUS WHTEIUIEKTYAIbHBIX
MH(OPMAIIMOHHBIX CHCTEM B 00J1acTH HHPOPMAITMOHHOM 0€30MaCHOCTH.

2. Mecto aucuuminnsl B crpykrype OIIOII ciennainrera
JlcuuminHa OTHOCUTCS K 0053aTeIbHOM 4aCcTH TUCLMILIMH; U3y4aeTcs B 5-M CeMecTpe.

3. PesynbTaThl  OCBOEHHMSI AUCHMILUIMHBI  (MoayJsi) «CucTeMBbl HCKYCCTBEHHOTO
WHTEIUICKTa»

[Ipouecc u3yyeHUs MUCHUILUIMHBI HAampaBlieH Ha ()OPMHUPOBAHHE AIIEMEHTOB CIEIYIOIIMX
kommeteHnuii B coorBercTBum ¢ ®I'OC BO 1o nanHOMy HampaBJICHHIO:

Kon HanmeHoBaHue Kon, HanMeHOBaHUe HHAUKATOPA JOCTHKECHHSA
odmenpodecc| odmenpodeccnoHaATbH o0menpogeccuoHAILHONH KOMIEeTeHINH
HOHAJIbHOM 01 KOMIIeTEeHIIUH
KOMIIeTeHIINH
OIIK-5 Cnoco6en nonnumarb | OIIK-5.1 [Ipumensars (3HATH: OCHOBHBIE
NPUHOUINBI pA00TbI | OCHOBHBIC CpaBOYHBbIC |YMeTh! co0JoaaTh
COBPEMEHHBIX 3HaHUA, [IpaBUIIa TEXHUKH
HHQOPMANMOHHBIX | modeccuoHanbHble  Gasbl [0€30MACHOCTH u
TEXHOJIOTUH U JaHHBIX, TpeOOBaHHS TMTUCHU
HCIOJb30BATHh UX “HGOPMAITMOHHOM 1ECKNC PEKOMCHIalIN
JUISl pelieHus 3aaa4 | Oe3zomacHOCTH, NpUHIMIBL [UPH HCIIOIB30BaHNH
npogeccnoHaILHON | aHanu3a uHGOpMaIMy; cpencrs MKT;
NeATETbHOCTH : Baanern: HaBBbIKAMH
UCIIOJIb30BaHUS
COBpPEMEHHBIX
MH(OPMAIIMOHHBIX
TEXHOJIOTUI I
perieHus
POo¢heCCHOHAIBHBIX
3a7ad.

OIIK-5.2  Hcnone3yer |[3HATBL: COBpEMEHHbIE

COBpEMEHHBIE cpeacTBa MH(OPMAIMOHHOIO
nH(OpPMAIIMOHHBIE 0OMeHa, 00ecIIeYnBaroIIe
TEXHOJIOTUU JUIsL [oTlepanuH 1o coopy,
CaM0p33BI/ITI/ISI u |XPaHCHUIO, HAKOIIJICHUIO,
podecCHOHATBEHOM oGpaborke,

JESITEIbHOCTH, u [HPOAYHHPOBAHUIO, IIEPEAATIC
JEJIIOBOIO O6HIeHI/I5{; 1 NUCIIOJIb30BAHHIO

WHPOPMAIH, a TAKKE
BO3MOKHOCTB JIOCTYIa K
WH(POPMAaIOHHBIM pecypcam
KOMIIBIOTEPHBIX CETEl;




YMeTn: co0II01aTh
MpaBwiia TEXHUKH
0e30IacHOCTH u
THTHEHUYECKHE

PEKOMEH AU npu
UCTIONB30BAHUN  CPECTB
UKT; HCIIOJIH30BaTh

0a30BbIe 3HAHUSA M YMEHUE
YIpaBIATh HUHPOpMaLen

TSt perieHus
HCCIIeIOBATENbCKUX 3a/1a4;
Baaners: HaBBIKAMH
3¢ PEeKTUBHOTO
HPUMCHEHHUS
AH(OPMAITHOHHBIX
00pa3oBaTeNbHBIX
pecypcoB B yueOHOM
JIeATEIBHOCTH.
OIIK-5.3. Bnaneer |3Harb: ocHOBHEIE
KYJIbTYypOi TpeOOBaHUS
Ooubanorpaduuecknx MCIIOJIb30BaHUS
HCCIIeIOBAHU u |oubimorpaduueckux
hopmMupoBaHu TaHHBIX;
OoubmuorpagpuIecKux YMmern: coOmonarh
CIIUCKOB. npaBuia 0hOpMIICHUS
oubrorpaduIecKoro
CIIHCKa,
Baanern: HaBBIKAMH
UCIIONB30BaHUS
COBPEMEHHBIX
WHPOPMAITOHHBIX
TEXHOJIOTUH U KYJIbTYpOil
ounbarorpaduIecKux
UCCIIEI0OBAaHUM.
Kon HanmeHoBaHue Kon, HauMeHOBaHNe HHAMKATOPA A0CTHKEHHSI
npogeccuona| mpodeccHoHAIBLHOM npogeccHoHAIbHON KOMIIETEHIIMHU
JIbHOM KOMIIETeHIIUH
KOMIIETEeHIIH
Criocoben TIK- 4.1. TTouumaer MPUHIIMIIBL 3HATH. MeTo bl
UCIIOJIb30BATh 3HAHUE | MOCTPOCHHSI U OCHOBHBIE pa3paboTKu
IIK-4 OCHOBHBIX METOJIOB METOJIBI CUCTEM OpUI'HHAIBHBIX
UCKYCCTBEHHOTO UCKYCCTBEHHOIO MHTEJIEKTa 1 [WITOPHTMOB 1
VHTEIIJICKTA B IIPUMEHSIeT UX JUIs perenns | PO PaMMHBIX
OCTIE 1y FOLIeH 3a1a4 PO eCCHOHANBHOI PCLLICHIH ¢
IpodeccHoHATBHOM ESTENBHOCTI, MCIIOJIb30BAaHUEM
’ COBPEMEHHBIX
JIEATEIIbHOCTH B I—
Ka4yeCTBE HAyYHBIX K- 472 Vccnenyer |YMeTs: CTABHTH
COTPYAHUKOB, 5 HAIPABJICHHUS IpUMEHeHHs [341a4H 1 aJanTHpOBaTh
TperoaBaTenc CHUCTEM UCKyccTBeHHOro MCETOARL M AJIrOpPHTME]
06p330BaTeJ'£BHBIX AHTEIICKTA i MAUIHHHOTO o0yueHust
OpraHu3ali BBICLIETO
Ppa3IMYHBIX MPEIMETHBIX
obOpazoBaHus, ..
olJacTeii;
HIDREHEPOB, K- 4.3. BeiOupaer Baaners:
TEXHOJIOTOB.

KOMIUIEKCBHI METOOB U
WHCTPYMEHTAJILHBIX CPE/ICTB
HCKYCCTBEHHOT'O MHTEJUICKTA
JUIA pCH_IeHI/IH

IMMOCTAaHOBKOM 3a/7a4 I10
aJanTanuy uin
COBEpPIICHCTBOBAHUIO
METOJIOB U aJlTOPUTMOB




npoecCHOHANBHBIX 33/1a4 B |1 PEIIEHUS
3aBUCHMOCTH OT OCOOCHHOCTEIH [KOMILIEKCa 3a1a4
HpeIMETHOM 00IacTH. [IpeIMETHON 061acTy

4. CTpykTypa M coep:KaHue TUCHHIIMHBI (MOTYJIs1)
4.1. CTpyKTypa JTUCHUNJIMHBI (MOIYJISA)
OO61ast TpyA0€MKOCTh IUCHUIUIMHBI COCTABIISIET 2 3a4ETHBIX €UHUIL, /2 4acoB.

No Bunbi yueoHoii padoTsl, BKIIOYAA ®DopMBbI TEKYLIET0
n/n CaMOCTOSITE/IbHYIO Pa0OTy CTYAEHTOB M| KOHTPOJISI YCIIEBAEMOCTH
TPYA0eMKOCTh (B Yacax) (no neoenam cemecmpa)
K C ®DopmMa IPOMeKYTOYHOM
om;mnan aMocTongeana aTTecramu (no
paGora s1 paGora cemecmpan)
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Beenenue B
WCKYCCTBEHHBIN
WHTEJUIEKT U OCHOBHBIE 10110 8 8
METOAbI MAIITMHHOTO
o0ydeHus 11t paboThI ¢
4
Cucremsl r1y0OKOro 4| 6 7
oOyueHus
OOyuenue ¢ 44 4 3
MMOJIKPEILIEHUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma
(npoexm)
Tloozomoska k sxK3amery
OO6mmas Tpy10eMKOCTh, B [pomexyTouHast
gacax dopma
72 |18 | 18 | 18
3auer *
18 _
3aueT ¢ OLUEHKOI
DK3aMeH

4.2. ConepxaHue TMCUMILTHHBI (MOTYJIs)

| Ne i/ | HaunmeHoBaHHMe MOYJIs1, COJIEPKAHUE Y |




aChbl

«BBeeHNe B HCKYCCTBEHHbIH UHTEJIEKT U OCHOBHbIE METOIbI
MAIIMHHOT0 00y4eHus AJis1 pa0oThl ¢ TAOJIMYHBIMYU JAHHBIMID)

Jlexkuun

1.1-15

[OnuuoHanbpHO: MaTEeMaTUYECKUM TnKoe3 o 3JIeMEeHTam
MaTeMaTHYeCKOM CTaTHUCTUKHU, JIMHEHHON anreOpbl 1 MaTeMaTHYeCcKOro
aHanmsa. |

OcHOBHBIE 3aa4d CHCTEM MCKYCCTBEHHOI'O HHTEJUIEKTA.
Knaccudukanus, knacrepuzauus, perpeccusi. THIBI MaIIMHHOTO
o0y4yeHMs: ¢ yduTeneM, 0e3 yduTens, ¢ YaCTHYHBIM IPUBJIECUYCHUEM
yuuTens, 00ydeHue ¢ MOJKPETIICHUEM.

Krnaccudpukanuss Ha mnpuMepe anropurma  K-Omrkaiimmx
coceneii  (KNN) [OnumonanbHO: BbICTpBI  MOMCK — OJMKAKUIIAX
cocezieil.]. MeTpuKHU OLICHKH KiIacCH(UKALUK: MOJHOTA, TOYHOCTH, Fl,
ROC, AUC. BaimpannonHasi u TectoBasi BeIOOpka. Kpocc-Banumarusi.
Pabota ¢ kaTeropuagbHbIMU IPU3HAKAMH.

Perpeccus. Merpuku onenku perpeccuu: MSE, MAE, R2 -
K03 uureHT neTepMuHaLuu. JIuHeliHas perpeccusi, MOJUHOMHUAIIbHAS
perpeccusi. IlepeoOyuenune u perynspusanus, rpeOHeBas perpeccus,
LASSO, ElasticNet.

Jlunetinple wMomenu s kiaccudukanmu.  [lepuenTpow,
JIOTUCTUYECKAs  PETPECcCHs,  IOJHOCBA3HBIE  HEHPOHHBIE  CETH,
CTOXACTUYECKUI TPaJUEHTHBIM CIYyCK M OOpaTHOE pacupoCTpaHEHHE
rpaaueHTa. Peryispuzanus aMHEHHbIX MoJeNel KilacCu(pUKaluuu.

Knacrepusarnus, k-means, k-means++, DBSCAN,
arJioMepaTHUBHas Kiactepusanus. MeTpukH OLICHKHU K1acTepU3aliy.

ANTOpUTMBI, OCHOBaHHbIE Ha TPUMEHEHMH pEILIAIOIINX
nepeBbeB. Kputepun pasneneHus ysna: WH(GOPMAIMOHHBIN BBIMIPHILI,
kputepuil [[xuHM. AHCaMOIM peraroIuX JEpeBbEB: CIy4alHbIN Jec,
IpaAUeHTHBIN OYCTHHT.

Meton omnopHbix BekTopoB. Ilpsimas u oOparHas 3anayga.
Omnpenenenne ONOPHBIX BEKTOPOB. S IepHBIN TPIOK.

HauBHblil  GaiiecoBckuil kiaccupukarop. MeToAbl OLIEHKH
pacrpenesieHdss NpU3HAKOB. EM-anropurM Ha nOpHUMeEpe CMECH
rayccHuas.

MeTtonpl 0Ge3rpaJueHTHON ONTHMHU3ALMU: CIY4YalHbI TOUCK,
hillclimb, omxur, reneTnueckuii aTropuT™.

JlabopaTopHbie paboThl

JIP1.1

Mertoabl paboTsl ¢ Tabnuuamu B Python. Arperauus n Busyanuszanus
naHHbIX. [IpoBeieHre NepBUYHOrO aHaIN3a JaHHBIX.

JIP1.2

CIIOJIb30BaHUE U CPAaBHEHUE alITOPUTMOB Kiaccupukanuu: kNN,
pelIarIue 1epeBbes U UX aHCaMOJIH, JOTHCTUYECKAs! PerpecCHsl.

JIP1.3

Hcnonp30oBaHne W OlEHKAa alropuTtMoB  perpeccun. [lombop
ONITHUMATTEHBIX
apaMeTpPOB PETPecCUi

JIP1.4

OntuMu3anmoHHbIe 3a7a4 U uX pemrenus. [logbop runepmapameTpoB
aJTOpUTMa C TOMOIIBIO METOIOB ONTUMHU3AIIHH.

IIpakTuka

10

11P1.1

ITporpaMMHO-aIrOpUTMHYECKOE OCBOCHUE MaTepHasa

10

CamocrosiTeibHas paGora

CP1.1

[TpopaboTka yuyebHOro MaTepuana JeKIui

CP1.2

[ToaroroBka K 1a00paTopHBIM paboTaM

CP1.3

[ToaroToBka K pyoexHOMY KOHTPOJIIIO

R (H|IN(0




CP14

Jlpyrue BUIbI CAMOCTOSITENIEHON PabOTHI

Jleknuu

B

2.1-2.3

Hetiponnsie cetn. @yHKIIMK OMMOKN HEHPOHHBIX ceTel U 00yUYeHHE C
MOMOIIbI0 00paTHOTO pacrpocTpaHeHus rpagaueHta. [lonstue 63Tya u
SMOXHU.

PaboTa ¢ n3o0pakeHUsIMU ¢ TIOMOIIBIO HEHPOHHBIX ceTeil. CBEpTOUYHBIC
HeliponHsle cetu. Omepanuu cBepTok, max-pooling. IlomynspHbie
ApXUTEKTYpHI CBEPTOUHBIX HEHPOHHBIX ceTell: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancdeproe o0ydeHwue.

OO0pabotka TexkcToB. PaboTra C eCTECTBEHHBIM SI3BIKOM C IOMOIIBIO
HEHpPOHHBIX ceTel. BekropHble mpeacraBieHus Uit Tekcra: word2vec,
skipgram,

CBOW, fasttext. PexyppenTnsie nefiponnsie ceti, LSTM, GRU.
Tpancdhopmepsr, BERT, GPT.

JlaGopaTopHble padoThbI

JIP2.1

Knaccudukanus nzobpaxenuii u TpanchepHoe oOydeHue.

JIP2.2

PaboTa ¢ TekcTaMH U UX BCKTOPHBIMU ITPCACTABJICHHUAMUN TCKCTOB.

IIpakTuka

ImpP 2.1

HpOFpaMMHO-aJ'IFOpI/ITMI/I‘leCKOG OCBOCHHUC MaTCpHalia

CamocrosiTesibHas padora

CP2.1

[TpopaboTka yuyeObHOro MaTepuana JeKIui

CP2.2

[TonroroBka Kk 1a60paTOpHBIM paboTaM

CP2.3

IToaroroBka k py'6e)KHOMy KOHTPOJIIO

CP24

Jpyrue Bubpl CaMOCTOSTENBHON PabOThHI

RlRAR|NA A w W o

((O6y‘leHI/IC C IMOAKPCIINICHUCM»

Jleknun

3.1-3.2

IToHsATHSA areHTa, cpeapl, COCTOSAHUSA, AEUCTBUM U Harpaabl. OyHKIUA
neHHoctu cocrosiHus (Valuefunction) m ¢yHkius kadectBa JecTBUS
(Qfuntion).

OntuMuzanus CTpPAaTeTHd C  TOMOIIbI0 MaKCUMH3alud  (YHKIIHUHA
[IEHHOCTH M KadecTBa. Q-o0ydeHue.

I'ny6okoe oOyduenue ¢ noakperieaneM. Deep Q-Networks, Actor-critic.
Jns yposnst skeneptHbiii: REINFORCE, A2C, PPO, DDPG.

Jlaboparopubie padoThl

JIP3.1

ITpumenenne Q-Networks Juist penieHHsI TPOCTHIX OKPY>KEHHH.

IIpakTuKa

I1P3.1

[TporpaMMHO-aIrOPUTMHYECKOE OCBOCHUE MaTepHasa

CamocTosTenbHas pabora

CP3.1

[TpopaboTka yueOHOTO MaTepraia JEeKIHi

CP3.2

[ToaroroBka K 1a00paTopHBIM paboTaM

CP3.3

[TonroroBka k pyOe;XKHOMY KOHTPOJTIO

OlRr|RP WA=,

CP34

Jpyrue BUIbpl caMOCTOSITENILHON paboThI

o

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
B mpouecce mnpenomaBanuss Mopysisi HCHONB3YIOTCS CIEAYIOIIME METObI, CPEICTBAa U
0OHOBIIsIEMOE MPH HEOOXOAUMOCTH POTrpaMMHOE o0ecTieyeHre NHPOPMALIMOHHBIX TEXHOJIOTHIA:
— e-mail nmpenoxaBarens;
— DJIGKTPOHHBIE Y4eOHO-METOAMYECKHE MaTepHuajbl JUIsl OOECIeYeHHs CaMOCTOSTEIbHON
paboThI CTYIEHTOB;
— CIMCOK caiiToB B cetn «VHTepHET» UIs MOUCKAa HAayYHO-TEXHWYECKOH HH(pOpMAIMH 1O
pazzenaM JUCLUILINHBL,




— TaKeThl IPUKIIAJHBIX IPOrpamMM, Harpumep, pytorch.

6. YueOHO-MeTOAHYEeCKOe o0ecniedyeHHEe CAMOCTOSITEIbHOH PpadoThl  CTY/JAEHTOB.
OuneHoyHble cpeIcTBa I TeKYyIIero KOHTPOJIA  YyCHeBaeMOCTH,IIPOMEKYTOUYHOM
aTTecTal{U 10 HTOraM OCBOEHUS! TMCIUILIMHBI.

Jnis obecriedeHus: CaMOCTOSITENbHOM paboThl CTYAEHTOB 0 Mo yio c(hOpMUPOBAH METOINYECKHIA
KOMIIJICKC, BKIOYAIOIIUN

B ce0s caeayromye yaeOHO-METOINYECKUE MaTePHAITHI:

1. Ilporpamma Kypca.

2. Y4eOHUKH U y4eOHbIE TOCOOHS.

3. Cncok azipecoB caliToB B MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTH «/HTepHeT» (nanee
— ceThb «HTEpHETY), CoepKaIIMX aKTyalbHYI0 HH(pOpMaIHio 1Mo 6okam Moyss.
bubnuorpaduueckne cchlIky Ha yuyeOHbIE U3AaHUs, BXOSIINE B METOAMYECKHIA KOMILIEKC,
MIPUBECHBI B TIEPEYHE OCHOBHOW M JIOTIOJTHUTEIBHOM yueOHOM IuTepaTypsl, HEOOXOAMMOM 1Ist
ocBoeHust Moy (paszaen 7).

K momonHuTenbHBIM MaTepHaiaM TakKe OTHOCUTCS MepeueHb pecypcoB cetu «MHTepHeT»,
PEKOMEHIYEMBIX ISl CAMOCTOSITEIbHOM paboThI pu ocBoeHnu Momyist (pa3zaen 7). CTyaeHTs
MOJTy4YaloT JOCTYI K yKa3aHHBIM MaTepuajjaM Ha IEPBOM 3aHSATHH 110 Moayo.

7. OueHouyHble cpeacTBa I TeKyllero  KOHTPOJS  yCleBaeMOCTH,
NMPOMEKYTOYHOM aTTecTaAlluN

ONMCAHME NOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHU S
KOMIETEHIA HA PA3JIMYHBIX STAIIAX UX ®OPMUPOBAHUS,
OIINCAHME HIKAJI OHEHUBAHUSA

®onp oueHouHblx cpencts (POC) nmpegycMaTpuBaeT cleayromiee:

— OIMCaHWE KOMIUIEKCA MOKa3aTeael — JECKPUIITOPOB OCBOCHUS! KOMIIETEHIIUN B BUJIE
pe3yabTaToOB 00y4EHUs, KOTOPBIE CTYIEHT MOXKET MPOJIEMOHCTPUPOBATH (

— (tabmuua 1). I KOHTPOJIS JOCTUKEHUS KaX/10T0 U3 HUX MPETyCMOTPEHbI OLIEHOUHBIE
CpEICTBA B BHJIE BOIIPOCOB, 331aHUH U T.1.;

— 0003HauYeHUE KPUTepHeB — IIPABUJI PUHATHS PELISHUS IO OLIEHKE JOCTUTHYTBIX
pe3yabTaToB 00ydeHus U ¢(hOPMUPOBAHHOCTH KOMITETEHIIHH.

Hanpuwmep, B kauecTBe mIkaibl orieHnBanus npuHuMaetcs 100-0anpHas cuctema ¢ BeIIelIeHUEM

(rpaganueit) OLEHOK:

PedTHHT Onenka Ha
3auere
85-100
71-84 3auer
60-70
0-59 Hezauer

TUMOBBIE KOHTPOJILHBIE 3A JAHWS WJI NUHBIE MATEPHAJIBI,
HEOBXOJUMBIE JIJ151 OHEHKHU 3HAHWI, YMEHUI U (MJTA) ONIBITA
NESTEJBLHOCTH, XAPAKTEPHA3YIOIINE DTATIBI ®OPMUPOBAHUSA

KOMIETEHIU B MPOLECCE OCBOEHHUSI OBPA3OBATEJILHOI

ITPOTPAMMEI

BrimmyckHUK, OCBOMBIIHMI 00pa3oBaTelbHYI TMPOrpaMMy, JIOJDKEH 00JanaTh
npodeccnoHaTbHBIMI KOMITETEHITUSMU 110 TEMATHYECKUM MOJIYJISIM MTPOTPaMMBI:



Kon HanmenoBanue PesynbraThl 00y4eHus
TEMaTH4ECKOI 0
MOZYJIS
BBenenue B 3HaHuA:
UCKYCCTBEHHBIN — TEOpPETHUYECKHE OCHOBBI aHAJIN3a JAHHBIX U MAIIUHHOTO
WHTEJUICKT U o0yJeHus;

OCHOBHBIC MCTOABI

— crnenuuka paboThl AITOPUTMOB MAIIMHHOTO 00Y4EHHS.

MAaIlIMHHOI'O OGy‘IGHI/IH YMeHusa:

A7 pabOTHI C - TpPUMEHEHHE METOJ0B MAIIMHHOTO OOYYEHHSI, TOATOTOBKA
TabJIMIHBIMH JAHHBIX U UHTEPIIPETALU PE3yIbTaTOB.

JaHHBIMH HaBbiku (ONBIT AeSITEJIbHOCTH):

- HHTEPECYETCS HOBBIMU TPEHIAMH B CBOEH
npo¢eCCUOHAIBHON OTPACIIH, PACCMATPUBACT MX C TOUKH
3pEHUS] IPUMEHEHHS B CBOEH JEATEIbHOCTH;

- OIIEHMBAET MPUMEHUMOCTh AJITOPUTMOB,
BO3MO>KHBIEPHCKH H MOCJICJCTBHUS OUTUOOK, HAXOIUT
ONTUMAJILHBICPEIICHUS I padounx 3a1a4

Cucremsbl [ITyOOKOTO 3HaHu:
oOyueHus - NPUHLHUIBI 00yYEeHUs U IPUMEHEHUsI HeHPOHHBIX CeTeH.

- apXUTEKTYpHI TITyOOKHUX HEHPOHHBIX CETEH, MPUMEHIEMBIX
B PELICHUU PAKTUYECKUX 3a]1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUN U TEKCTOB;

Ymenus:

- HacTpoiKa HEOOXOJMMOTO OKpPYKEHUs 1Ji paboThl C
HEHPOHHBIMU CETSAMHU.

- NpUMEHEHHUE U JoOOyYeHHEenpea00yUEeHHBIX
HEHPOHHBIX ceTel U3 TOCTYIHBIX ONOINOTEK

HaBbIkHu (ONBIT AeSITEJIbHOCTH):

- BJIAJICET HAaBBIKOM MPOBEACHMUSI ITOJIHOTO LUK
BBIYHCIUTENIHOTO SKCIIEPUMEHTA, OTPAXKEHHS X0/1a
BBITIOJIHEHUS MIPOEKTA U MTOJIyYEHHUS PE3YJIbTAaTOB B
OTyeTax U JJOKYMEHTAllUH;

- BJIQICET HABBIKOM HCIOJIb30BAHHUS CYIIECTBYIOIINX
MIPOTPaMMHBIX OMOIHOTEK B MOJIENICH, CO3TaHUsI
MPOrpaMMHBIX peann3anuil rTyOOKuX HEHPOHHBIX ceTel




OOyuenue ¢
MOJIKPEIUICHHEM

3HAHUA:

TECOPECTUUCCKHUE OCHOBBI U aJITOPUTMBbL O6y‘leHI/I5[ C
MMOAKPCIUICHUCM

IIPUMEHECHUC O6y‘leHI/IH C IMOAKPECIIIICHUEM I
IMPAaKTUYCCKHUX 3aad.

Ymenuns:

BBIOOp ¥ peanu3alysi aIrOpuTMOB O0YUYEHUS C
MOJKPEIUICHHEM C YYeTOM CIIeHU(PHUKH 3312491
aJlanTanys U HaCTPOiKa aJropuTMOB O0yUYECHHS C
MOJKPEIJICHUEM TI0/1 OIIPEICIICHHYIO CPEy.

HaBbIkH (ONBIT J€eSITEJILHOCTH):

HMHTEpECyeTCcs HOBBIMU TPEH/IaMU B CBOEH
npoeCCUOHATLHON OTPACIIH, PACCMATPUBAET UX C TOUKU
3peHus IPUMEHEHHUS B CBOCH JESITeIbHOCTH;

BJIAJICET HABBIKOM MCIIOJIb30BAHUS CYIIECTBYIOIINX
MIPOrpaMMHBIX OMOIMOTEK U MOJIeJeH, CO3aaHUs
MPOTrPaMMHBIX pealn3aluii Ha OCHOBE AJITOPUTMOB
0o0yueHusl C MOJKPETIEHUEM

Cpencrsa Ayl OLCHKH Pa3IMYHbIX YPOBHEH (POPMUPOBAHUS KOMIIETEHIMN 1O KAaTErOpUsIM
«BHATh», «YMETb», «BIAAETh» O0ECIEUMBAIOT pEaU3alMl0 OCHOBHBIX MPUHIMIIOB KOHTPOJI,
TaKuX KaK 00BEKTUBHOCTD u HE3aBUCUMOCTb, IIPaKTUKO-OPUEHTUPOBAHHOCTb,
MEXIUCLUIITINHAPHOCTb.

C yderoM 3TOro KOHTPOJIbHBIE BOMPOCH (3amanus, 3anayu), Bxomasamme B POC, mis

PA3JIMYIHBIX KATCI' OpI/Iﬁ n ypOBHCﬁ OCBOCHMS KOMIICTCHIIMH MOT'YT UMCTb cnez[yfomnﬁ BUA.

3HATDH
IIpumepnr:

Twunel 3aaa4 MallIMHHOI'O 06yqu1/151 M KJIaCChI aJITOPUTMOB, K HUM IPUMCHACMBIC.
2. OcHOBHBIE HaITpaBJICHUA pa3BUTHUS I/ICCJ'IG,I[OBaHI/Iﬁ B 00JIaCTH CHCTEM HCKYCCTBECHHOTI'O

HWHTCIIJICKTA.

3. TeopeTI/Iqecxne OCHOBBI AJITOPUTMOB MAIlTMHHOT'O O6y‘{eHI/I$I.




YMETD IIpumepsnr:
IToaroTOBUTH NaHHBIE K MCIIOJIB30BAaHUIO aJITOPUTMA MAIIMHHOTIO O0YYEHHUS.
OrneHnBaTh KA4€CTBO PELICHUH CUCTEM MAIIMHHOTO OOYyUEHHS.
3. AnanTHpoBaTh aJTOPUTMbI MAIIMHHOTO O0YYEHUS K PELICHHUIO IPAKTUYECKUX 3ajau.

-

BJIAJAETH
IIpumepsbI:
1 Merononorus pa3pabOTKu pelIeHUH MAITUHHOTO 00y4eHUsI.
2. Ilpumepbl NIpakTUUECKOTO NPUMEHEHUS aPXUTEKTYP UCKYCCTBEHHOTO MHTEIIIEKTA.

3. Metoabl OHJIalH TECTHPOBAHUS PEIICHUI MAIIMHHOTO O0YUCHHS.

METOAUYECKHE MATEPUAJIbL, ONPEAEJAIOUIHUE ITIPOLUEILYPbI
OLNEHUBAHMSA 3HAHUHW, YMEHUU U (WJIH) OIIBITA JESTEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbBI ®OPMHUPOBAHUSA KOMIIETEHIIUA

ITpumepbl (MakeTbl) METOAMYECKHX MAaTEpUANIOB, OIPEACNISIOUINX MPOLEAYpPbl OLICHUBAHUS
3HAHUN, YMEHUH U (UJIM) ONbITA IE€ATEIbHOCTU

HaumeHnoBanue Kparkas xapakrepucruka IIpencraBienue
OLICHOYHOI 0 OLICHOYHOI'0 CPeICTBA OLIEHOYHOI0 CPe/ICTBA
cpeacrsa B GoHe
Texymui KOHTPOJIb CpencTBo NpoOBEPKU OCBOEHMSI KommuiexTs! Onneros
yCIIEBAEMOCTHU YPOBHEH «3HATh», KYMETh)» (3amanmii)

KommniekT O1J1eTOB (MpUMEPHBIi)
buner 1.
11 BaitecoBckuii kinaccugpukarop. Onenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anroputm.
1.2 Knacrepuszarus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6mu. Soft and Hard Voting. Bagging. Crny4aiinsiii jiec.
2.2 Metpuueckuii kiaaccudukaropsr. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccus. LASSO, LARS. CART.

3.2 lepeBss pemenuil. Undopmannonsslii Bemrpsim. Ommbdka kiaccudukanumy,
sHTponus, kpurepuid /[xunu. [IpyHuHr.

buner 4.
41 TnoGaneubiii mouck. CoywaitHerid mouck. Gridsearch. Cmyuaitnoe
oy anue.baliecoBckast onmTUMH3aIUS.
4.2 Jlunetinas perpeccus. [lomnnomuansHas perpeccus. ' peOHeBas perpeccust.

buier 5.
5.1 AdaBoost. I'paareHTHBIN OYCTHHT PEIIAIOIINX ICPEBhEB.
5.2 Knacrepusanus. AgglomerativeClustering. Metpuku KacTepu3alium.

burner 6.

6.1. Onenka knaccudukarmu. dddexkruBHocTb 10 [Tapero. Precision-Recall u ROC

kpusbie. AUC.

6.2 Hetiponnsie cetu. [leprentponPo3enbmarra. OO0paTHOE pacipoCTpaHEHUE TPATUCHTA.
®dynkunun aktuBammu. Softmax.



buner 7.

7.1 Jlokampubiii mouck. HillClimb u ero pasumoBumnoctu. Omxwur. I'eHeTHyecKwHii
AJITOPUTM.

7.2 MeTtop OTOpHBIX BEKTOPOB. Sapa.

Ilepeuennb J1adbopaTOPHBIX padoT (MPUMEPHDbII)

O01mme pekoMeHAAIMHU K J1a00pPaTOPHBIM padoTaM: JJisl pa3HbIX YPOBHEH MOATOTOBKHU
CTYACHTOB MOKHO UCIIOJIB30BATh PA3HYIO I‘JIy6I/IHy pcain3anu pCuICHU. TaK, AJid CTYACHTOB
HETEXHUYECKUX CIIEHUATbHOCTEH 3aJaHe MOKET 3aKII0YaThCsl B MPUMEHEHUH T'OTOBBIX
METOJIOB M3 OMOIMOTEK WITH 3aM0JTHCHHEM MTPOITYCKOB B MPOTrpaMmax, e OoJbIias 4acTh
MOJIFOTOBJIEHA MpenoaBaTesieM. [ cTyIeHTOB TEXHUYECKUX CHelMalbHOCTEH 3a1anue Oyner
3aKJIFOYATHCS B PeATU3allii AJITOPUTMOB 0€3 MCIIOIB30BaHMUSI TOTOBBIX PEIICHU.

JIP1.1 Meronsl pabotsl ¢ Tabiuuamu B Python. Arperanus u BU3yanu3aius JaHHBIX.
IIpoBeeHue NepBUYHOrO aHAIN3a IaHHBIX.

Llenu: m3yueHue MeTOnOB pabOTHl ¢ AaHHbIMH B Python u mpoBeseHue nepBUYHOTrO
aHaJIM3a JJaHHbIX.

3amanue: 3arpysure jgataceT B pandasmatadpeiiv. BriBemuTe OCHOBHBIC MapaMeTphI
naracera. Onpenenure, CKOJIbKO B J1aTaceTe CIydyaeB OTCYTCTBUS Ipu3HaKkoB. Omnpexnenure,
CKOJIBKO IIPU3HAKOB SIBJISIFOTCSI KaTeropuaibHbIMU. Busyanusupyiite pacnpeneneHue npu3HaKkoB
10 Kj1accaM. Busyanusupyiite 3aBUCUMOCTb MEX/y IPU3HAKAMU.

JIP1.2 Ucnonbs3oBanue u cpaBHeHue anroputmoB kiaccudukanmu: KNN, pemaromme
JIEPEBBS M UX aHCAMOJIH, JIOTUCTHYECKAs PErPecCusl.

Ienu: npuMeHeHre U OLIEHKA aJITOPUTMOB KJIaCCU(PHUKALUH.

3anaHue:

Paznenute naracer Ha oOyyaromuid M BaJIMJALMOHHBIM C COXpaHEHHEM MPONMOpPLHUi
kiaccoB. Knaccuuiupyiite Touku u3 garacera ¢ momoinbto anroputMoB KNN, moructuueckoit
perpeccun, CART, ciyuaiinoro neca, CatBoost. ITonbepure nyumue mapamerpsl aaropuTMOB
CIIOMOIIBIO BAIMJAIIMOHHON BBIOOpKU. CpaBHHUTE BpeMs paOdOTHl alTOPUTMOB U 3aBHCUMOCTH OT
npenoopaboTKU JaHHBIX.

JIP1.3 Hcnonws3oBaHWe U OLIEHKAa alIropuTMoB perpeccuu. [lonbop onTUMambHBIX
apaMeTpoB PErpeccui.

Lenu: u3ydyeHue aaropuTMOB PETPECCHH.

3ananue:

[TpumenuTe MeToa TMHEHHON perpeccuu AJis pelieHus 3a1a4m Ha fatacere. JlobaBbTe B
JaTaceT MOoJMHOMHUANIbHBIC TIPU3HAKU. J{00aBIsiiiTe MPU3HAKY TTOKA HE YBUIUTE IepeoOydeHme
Ha BaimanoHHomaatacere. [Ipumennre rpedHeByto perpeccuto u LASSO, uToOb! H30aBUTHCS
OT nepeodyyeHusl.

JIP1.4 OntuMu3aninoHHBIC 3aa4u U uX pemenus. [logdbop runepmapaMeTpoB anropurma ¢
TIOMOIIBIO METO/IOB ONITUMH3ALIUH

Llenu: n3ydeHune aaroOpUTMOB PEIICHUS] ONITUMH3AIMOHHBIX 3a/1a4.

3ananue:

1 OnTuMU3UpyHTE JJTUHY MapiipyTa B 3a7a4e KOMUBOSDKEpa ¢ IOMOIIIBIO aITOPUTMOB

hillclimb, omxura u reneTnyeckoro anroputMa. BeiBeinTe NOTy4IMBIIMICS TYTh U €TO

JUTUHY.

2. OnTHMU3UpPYHTE TUNEpHapaMeTpbl ajIropuTMa MAIIMHHOTO OOydeHHs (Ha BBIOOp) C

MOMOIIBI0 CIy4allHOTO MOHWCKa, Moucka mo pemerke, amroputMma hillclimb, renerudeckoro
aNroOpUTMa.

JIP2.1 Knaccuduxanus uzo0paxkeHuit 1 TpaHcPepHOe 00yUICHHE.
enu: n3ydeHne METOI0B IIYOOKOTO O0YUECHHS I paOOTHI C H300paKECHUSIMH.



3amanue:

3arpy3uTe JaTaceT W CO3JIaliTe UTEpPaTop Il MOJACIU TIIyOOKOro OOydeHHus. 3arpy3urte
npenooydennyro Ha ImageNetcseprounyio ceth (AlexNet, VGG unu ResNet) u mobGaBbTe K
backbonenonHocBsa3Hbii cioii mist 00ydeHust. OOy4nTe HEUPOHHYIO CETh Ha, BU3yalU3UPOBAB
rpaduk QyHKIMH TOTeph HA OOydaromed W BaTWIAIMOHHOW BhIOOpKE. Peamusyiite Momyinb
MIPUMEHEHUS] HEMPOHHOM CETH K JIaHHBIM, IPOBEPbTE Ka4eCcTBO OOYUEHHsI Ha TECTOBOU BbIOOPKE.

JIP2.2 PaboTa ¢ TeKCTaMH ¥ UX BEKTOPHBIMH MPECTABICHUSIMH.
Lenu: nzyuyenue Mojaeieid BEKTOPHOTO PEACTABIEHUS TEKCTOB.
3amanue:
Ckayaiite npeno0y4eHHbIe BeKTOpa i1s cioBapst. C moMomibo Jr000T0 KiaccudukaTopa
mamuaHoro ooyuenust (KNN, SVM, CatBoost) kinaccuduuupyiite TEKCTI U3 1aTaceTa o CyMMe
BEKTOpOB ci0oB. Kimaccudumupyiite Tekctsl ¢ momonibio LSTM cetn.

JIP3. 1 Ilpumenenue Q-Networks st pemeHus poCcThIX OKPYKESHUI.

Lenu: n3ydeHue npuMeHeHHs1 0Oy4eHUs ¢ TIOAKPEIUIEHHEM JUTs pellieHni 3a1a4 KOHTPOJIS.
3ananue:

OOyurTe MPOCTYIO MOJHOCBI3HYI0Q-CceTh /Is perieHus okpykenust LunarLander.

[Ipouenyps! olleHHUBaHUS 3HAHUM, YMEHUH, (JOPMBI U OpraHU3aUsl TEKYIIErO0 KOHTPOIIS
YCIEBAEMOCTHU U MPOMEKYTOYHON aTTeCTallui O0yUYaIOLIUXCsl

Tekymuil KOHTPOJIb YCIIEBAEMOCTH U NMIPOMEKYTOUHAs aTTECTalUs CTYI€HTOB BEIETCA B
cooTBeTcTBUM ¢ [lonoXkeHMeM O TEeKylleM KOHTpPOJIE YCHEBAEMOCTH U IPOMEXKYTOUHOMN
aTTecTaiuu o0pa3oBaTeIbHON OpraHn3aluu

Texkymmii KOHTPOJIb yCIIEBAEMOCTH

Monyne nenutcs Ha aBa Ooka. Kaxxapiii 6710k BKITIOYaeT B ce0sl M3yueHue 3aKOHYEHHOTO
paszaena, yactu Moaynsi.

Texymuit KOHTPOJIB 10 MO0 OCYILIECTBISIETCS IO KaJIeHJapHOMY yueOHOMY Tpaduky.
Cpoku koHTposbHbIX Meponpusituii (KM) u cpoku mnoaseaeHuss HUTOroB mno Moayio
oTroOpakatoTcst B pabouyMx yueOHbIX IUIaHaX Ha ceMecTp. CTyAEHT NOJDKEH BBIIOJHHUTH BCE
KOHTpPOJIbHBIE MEPONpPUSTHS, NMpeaycCMOTpeHHble MojlylleM K yKa3aHHOMY CpPOKY, IOCJIE€ 4Yero
IpernojiaBaTeNlb MpPOCTaBiIsieT OajulbHbIE OLIGHKHM, HaOpaHHBIE CTYAEHTOM IO pe3yJbTaTaM
TEKYILEro KOHTPOJISL YCIIEBAEMOCTH 110 Moyio.

KoHTpobHOE MEPONPUATHE CUNUTAETCS BBINOJIHEHHBIM, €CIIM 3@ HETO CTYJIEHT MOJIy4YHII
OLICHKY B Oajyulax He HM)X€ MMHHMMAJIBHOW OLEHKH, YCTaHOBJIEHHOH HpPOrpaMMOil MOIyis IO
JAHHOMY MEPOIIPUATHIO.

CryneHThl, HE CJAaBIIME KOHTPOJIBHOE MEPONPUSITHE B YCTAHOBJIEHHBIH CpOK,
IPOAOIDKAIOT paboTaTh HaJl HUM B COOTBETCTBHE C MOPSJIKOM, MPUHATHIM 00pa30BaTeNbHON
OpraHu3aIuen.

IIpomeskyToyHasi arrecTauus

DopMOii MPOMEKYTOUHOU aTTeCTAMK O MOyITIO SIBJIIETCS 3a4eT.

OnenuBanne Mojyns BeneTrcss B COOTBETCTBUM ¢ IlomojkeHneM o TeKyleM KOHTpOJIE
YCHEeBAaEMOCTH U MPOMEKYTOYHON aTTeCTalluU CTYJEHTOB 00pa30BaTEIbHON OpraHu3alltu.

Hanpumep, MeToaMKa OLIEHKHU 110 PEHTHHTY

CTyneHT, BBINOJHUBIINN BCE NMPEAYCMOTPEHHBIE yUeOHBIM IUTAHOM 3aJ[aHMsl U CAAaBIIMMA
BCE KOHTPOJIBHBIE MEPOIPUATHS, IOJIy4aeT WTOIOBYIO OLIEHKY Io Moaymo 3a ceMecTp B
COOTBETCTBHUU CO CIEAYIONIEH IKAIOM:

PeiiTunr Onenka Ha 3a4eTe
85-100
71-84 3auer
60-70
0-59 Hesauer




Peiitunr crynenta no Mozystro 3a ceMecTp onpeaenseTcs Kak CyMMa 0ajioB, MOTyYeHHBIX UM
3a Bce 0110k Moayns, 1 0ajsioB 3a IPOMEKYTOUHYIO aTTecTaluio. MakcuMaabHOE KOJIUYECTBO
0am1oB 32 MoayIb B ceMecTpe ycTaHaBnuBaeTcs paBHbM 100

8. YuyeOHO-MeTOAMUYECKOE " MaTepHAJIbHO-TeXHHYECKOe ob0ecneueHue

AUCHMILIMHBI(MOY/JIs1)

1

2.

N

o~

1

8.1. YueOHasi iuTeparypa:

OcHoBHasl TUTEpaTypa N0 MOAYJII0

Mammnnoe oOyuenne. Hayka n HCKyCCTBO MOCTPOEHHSI aITOPUTMOB, KOTOPBIE
M3BJIeKaroT 3HaHus u3 nanHbX. [lerep @nax. JIMK Ilpecc. 2015.

I'myboxoe oOyuenue. [lorpyxenue B Mup HelipoHHbIX ceTeil Hukonenko Cepreit
Hropesuu, Kanypun A. A. | Huxonenko Cepreii Uropesuy, Kagypun A. A.

Oo6yuenue ¢ noakperieaneM / Carron Puuapn C, bapro Duapro I'., JIMK Ilpecc, 2020.

JlonosHUTeIbHBIE y4eOHbIe MATEPHAJIbI

OCHOBBI HCKYCCTBEHHOT'O MHTEIUIEKTa : yuyeOHoe nocobue / E.B.boposckas, H. A. JlaBbinoBa.
4-e uzz.,pnexktpoH. M.: Jlabopartopust 3uanuii, 2020. 130 c.

WckycCTBEHHBIN HHTEIUIEKT ¢ ipumepamu Ha Python. Jixomml Ipatuk. Bumbsive. 2019.
[Mpuknagnoe mammHHOe O0OyueHue ¢ mnomoinbio Scikit-Learn, Keras u TensorFlow:
KOHIENIUN, WHCTPYMEHThl M TEXHUKU JUIS CO3/IaHUS MHTEUIEKTYaJIbHBIX CHCTEM , 2-€
nznanue. XKepounOpenbeH. J{uanexktuka-Bunbsame. 2020.

Xenpuk bpunk, JI>xo3ed Puuapne, Mapk @esepoind «Mammaaoe ooydenney, [Tutep 2017.
Kak yuntcs mammna: PeBosonust B 001acT HEHPOHHBIX CeTel U IIIyOoKoro odoydeHus. SIH
Jlexyn. Anpninaa PRO. 2021.

I'pokaem rmy6okoe ooyuenue. Duapro Tpack. [Turep. 2019.

OoOyuenue ¢ noakperienueM Ha PyTorch. Coopuuk penenros. Ocu Jlo. IMK Ilpecc.
2020.

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

8.2. UuTepHeT-pecypcsl

[IpuMepHBIii IEpeYeHb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX IIPU OCBOCHUH MOMYJIS

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

2. Beenenwue B MammHHOE 00y4yeHue ot «Bioinformaticinstitutey
(https://stepik.org/course/4852/promo )

3.

Crneunanusanus MammHHoe oOydeHue U aHaau3 JaHHbIX 0T «MOCKOBCKUI (U3UKO-

texunueckuii mHCTUTYT» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma mist nposenenus copeBHoBanuii mo DataScience( https://www.kaggle.com )

8.3. IIporpammMHoe obecnieueHue:

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

— AwntuBupycuoe [10 Kaspersky endpoint security
CnpaBouHo-nipaBoBas cucreMa “I'apant”

8.4. MarepuajbHO-TeXHHYECKOe o0ecnieyeHue

Onucanne MaTepruaILHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI 1JIs1 M3yYEeHHUs MOLYJIsI

HepequL MaTCpPUAIIbHO-TCXHUYCCKOI'O obecrieueHus MOI[y.]'I}I

Ne i/ {Bup 3anstuit Bun n HaumeHoBaHue 000py10BaHUS



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/

JlekunoHHbIE Aynuropuu ¢ MyJabTUMEIUWHBIMU CPEACTBAMH, CPEICTBAMU

3aHATHA 3BYKOBOCIIPOU3BEICHUS U UMEIOIINE BBIXO B ceTh «HTEpHET».
[Tomenienus ais IpOBEAEHUS AyAUTOPHBIX 3aHITUN, 000pYI0BaHHbBIE

JIaGopatopubsl  |KoMIbOTEpHBIH KJ1acC ¢ KOMILIEKCOM IIPOrPaMMHBIX CPEJICTB,

€ paboThl MO3BOJISAIOIINX KaXKJOMY CTYJIEHTY pa3padaTbiBaTh IPOrpaMMHbIE
peanu3aly IPaKTUYECKUX 3a/1a4 B XOJI€ BBIMOJIHEHUS J1aO0PaTOPHBIX
na RI'\VI‘

CamocrositensH |bubnnoreka, umeromas padoune Mecra JUist CTyJeHTOB. AyIUTOpHH,

ast pabora OCHAILIEHHbIE KOMIIBIOTEPAMH C AOCTYIIOM K ceTH « HTepHeT»

IIpakTuka KoMIbploTepHBI KIacc ¢ KOMIUIEKCOM IIPOIPAMMHBIX CPEJICTB,

MO3BOJISAIOIINX KaXKJOMY CTYJIEHTY pa3padaTbiBaTh IPOrpPaMMHbIE
peanu3ay IPaKTUYECKUX 3a/1a4 B XOJI€ BBIMOJIHEHUS J1JaOOPaTOPHBIX

nalRnm




Pabouast mporpamma aucturuinHbl «CHCTEMBI HCKYCCTBEHHOTO MHTEIIJICKTa» COCTAaBJICHA B
cootBercTBUH ¢ TpeboBanusamMu OI'OC BO no cnenuansHoctrn 04.05.01. «dyHnnamenTanbHas u
MpUKIATHAS XUMHUs», YTBEP)KICHHOTO TIPHUKa3oM MUHHUCTEPCTBA O0Opa3oBaHUST M HAyKH
Poccuiickoit @enepanuu ot 13 urons 2017 r. Ne 652

IIporpammy cocrasuia: f.m3-MaT.H, npodeccop Manbcaro M. X., cTapLuwmii
npenogasartenb Anesa XK. X.

Pabouast mporpamma omoOpena Ha 3acefaHuu Kadeapbl XUMUU

[Tpotokon 3acemanust Ne _ 10 oT « 20 » wWioHA 2023 r.

Pabouas nmporpamma ojo0peHa yueOGHO-METOAUYECKIM COBETOM

XHUMMKO-OHUOJIOTHYECKOTO d)aKVJ'ILTeTa

ITpotokoun 3acenanuss Ne _ 10 oT « 26 » uioHA 2023 r.

[Tporpamma paccMoTpeHa Ha 3aceaHuu Y 4eOHO-METOJMYECKOTO COBETa YHUBEPCUTETA

[Tpotokon 3acenanust Ne 10 OT « 28 » HIOHA 2023 .




CeeeHus 0 mepeyTBep KIeHUN MPOrpaMMbl HA OYepeaHOl YUeOHbIH IoJl U perucTpamumn

H3MeHeHH i
YyeOHbIi Penrenue BHecennnlie namMenenus IToamuce 3aB.
roj Kadeapbl kadeapoi

(Ne mpoTokoia,
JiaTa)




