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1. [lesiu OCBOEHUSA AW CHUNIUHBI

[enbro n3yueHus: AUCIUIITUHBI «CHUCTEMBI HCKYCCTBEHHOTO MHTEIICKTAY SBIISETCS
(dbopMHpOBaHKUE KOMIIETCHIIMU B 00JIACTH MPUMEHEHHS MHTEIUICKTYaIbHBIX WH(POPMAIIMOHHBIX
CUCTEM JTsI pelIeHUs MTPo(ecCHOHABHBIX 3a/1ad.
3a1auu TUCIUILIHBL:
— O03HAKOMHUTh C COBPEMCHHBIMH OOJIACTSIMH HCCIICJIOBAHUS [0 HCKYCCTBEHHOMY
WHTEJUIEKTY U chepaMu MPUIIOKESHHS SKCIIEPTHBIX CHCTEM;
— TIO3HAKOMHUTHh C KOHIICTIUSMH, COCTaBJISIFOIIMMU OCHOBY COBPEMEHHBIX CHCTEM
MCKYCCTBEHHOT'O MHTEIIICKTA;
— W3JIOKUTh TEXHUYECKHE TIOCTAHOBKM OCHOBHBIX 33Ja4, peIIaeMbIX CHUCTEMaMHU
HCKYCCTBEHHOT'O MHTEJICKTA;
— TIO3HAKOMHUTh C OCOOEHHOCTSMH MPAKTUYECKOTO WCIOIb30BAHUS WHTEIUICKTYaTbHBIX
MH(POPMAIMOHHBIX CUCTEM B 00J1acTH HHPOPMAITMOHHOM 0€30MaCHOCTH.

2. Mecto aucuumiannsl B crpykrype OIIOII ciennanurera
JlucuumuiHa OTHOCUTCA K 0053aTeIbHOM YacTH TUCIMILIMH; H3Y4aeTcs B 5-M CeMeCTpe.

3. PesyabTaThl  OCBOEHHMSI AUCHMIUIMHBI  (MoayJsi) «CucCTeMBbl HCKYCCTBEHHOTO
WHTEIUJICKTa»

[Ipouiecc u3yyeHUs MUCHUILUIMHBI HampaBlieH Ha (POPMUPOBAHHE AIIEMEHTOB CIEIYIOIIMX
kommeteHuil B coorBercTBuu ¢ GI'OC BO 1o janHOMY HampaBiIeHHIO:

Kon HanmeHoBaHue Kon, HanMeHOBaHUe HHAUKATOPA JOCTHKECHHSA
odmenpodecc| odmenpodeccnoHaATbH o0menpogeccuoHAILHOH KOMIeTeHINH
HOHAJILHOI 0if KOMIIETEeHIINU
KOMIETEeHINH
OIIK-5 Cnocoden nonumarb | OIIK-5.1 IMpumensaTy |3HATD: OCHOBHBIC
NPUHIMUIBI pA00THI C | OCHOBHbIE CpaBOYHBbIC |YMeTh! co0JoaaTh
UH(GOPMALMOHHBIX | 3HaHWS, [IpaBuiIa TEXHUKH
TEXHOJIOT U, nogeccuoHanbHble  6asbl [0€30TACHOCTH u
HCI0Jb30BATH JaHHBIX, TpeOOBaHUS THT'HeHU
HH(OPMALMOHHbIE MH(POPMALOHHOI ICCKnE peKoMeHalnmn
0a3bl JaHHBIX H Oe3onacHocTH, npuHOUNGl [1PH UCIIOJIb30BAHUH
aJanTupoBarThb a”anu3a MHGOpMAaINY; cpencts UKT;
CylLIeCTBYIOIHE : Baanern: HaBbIKAMHU
NporpamMMHble UCTIOJIB30BaHUA
l'[pO)IyKTbl I COBPCMCHHBIX
peleHus 3a1a4 MH()OPMALMOHHBIX
npodgeccuoHaIbHOI TEXHOJIOTHi Jutst
JeATeIbHOCTH ¢ penieHns
y4eTOM OCHOBHBIX npoQeccHoHaNbHBIX
TpeOOBaAHMI 3a/1a4.
HH(popMaALMOHHOI
0e30MacHOCTH OIIK-5.2 Hcnonb3yeTr |[3HaTh: cOBpeMeHHBIE
COBpPEMEHHEIE cpencTBa HH(POPMAITHOHHOTO
nH(OpMAIIMOHHBIE oOMeHa, o0ecTieunBarone
TEXHOJIOTUU JUIsl |OTepanuu 1o coopy,
CaMOpPa3BUTHUA u |XPaHCHUIO, HAKOIIJICHUIO,
poQecCHOHATBEHOM oGpaborke,
JESITeIbHOCTH, p [HPOAYHHPOBAHUIO, IIEPEAATIC
JIEIOBOTO OOIICHHS; 1 MCIIOJIb30BAHUIO
WHPOPMALH, a TAKKE
BO3MOXHOCTb JJOCTYIIA K
MH(POPMALOHHBIM pecypcam
KOMITBIOTEPHBIX CeTel;




YMeTn: co0II01aTh
npaBuiIa TEXHUKHU
0e30IacHOCTH u
THTHEHUYECKHE

PEKOMEH AU npu
UCTIOIB30BAHUN  CPECTB
UKT; HCIIOJIH30BaTh

0a30BbIe 3HAHUSA M YMEHUE
YIpaBIATh HUHPOpMaLen

TSt perieHus
HCCIIEIOBATEIILCKUX 3a/1aY,
Baaners: HaBBIKAMH
3¢ PEeKTUBHOTO
HPUMCHEHHUS
AH(OPMAITHOHHBIX
o0Opa3oBaTeIbHBIX
pecypcoB B yueOHOi
JIeATEIBHOCTH.
OIIK-5.3. Bnaneer |3Harb: ocHOBHEIE
KYJIbTypOil TpeOOBaHUS
Ooubamorpaduueckux MCIIOJIb30BaHUS
HCCIICA0BaHUM u |[ounbmuorpaduieckux
hopmupoBaHus TaHHBIX;
OubIuorpapuIeCcKux YMmern: cobmonaTs
CIIHCKOB. paBuia 0hOPMIICHUS
oubrorpaduIecKoro
CIIHCKA;
Baanern: HaBBIKAMH
HCTIOTb30BaHHUS
COBPEMEHHBIX
WHPOPMAIIOHHBIX
TEXHOJIOTUH U KYJIbTYpOil
ounbarorpaduIecKux
UCCIIEI0OBAaHUM.
Kon HanmeHoBaHue Kon, HauMeHOBaHNe HHAMKATOPA A0CTHKEHHSI
npogeccuona| mnpogeccHOHANBHOM Npo(ecCHOHATBHOM KOMIICTCHIIHH
JIbHOM KOMIIETeHIIUH
KOMIETEHINY
Criocoben TIK- 10.1. [Touumaer 3HaTh. MeToabl
UCIIOJIb30BaTh 3HAHUE | MPUHIUIBI TOCTPOCHUS U pa3paboTKu
IK-10 OCHOBHBIX METOJIOB OCHOBHBIE METOJIBI CHCTEM OPUTHHAITbHBIX
UCKYCCTBEHHOTO MCKYCCTBEHHOTO MHTELIEKTa 1 [ITOPHTMOB I
VHTEJJICKTa B IPUMEHSIeT UX JuIs pemenns | POrPaMMHBIX
MOCTIe/IyFOLIeH 3a71a4 IPO(ECCHOHANBHOM PCLLICHIH ©
IpOhECCHOHATBHOI eSTENBHOCTH: MCTIOJIb30BaHUEM
2 COBPEMEHHBIX
JEATEIbHOCTH B K- 10.2. Hcenenyer |rexuonoruii
Ka4uCCTBC HAYYHBIX HaIlpaBJICHU IPUMEHCHUS VMerh: CTABHTH
COTPYAHHKOB, CHUCTEM HMCKYCCTBEHHOI'O [3ajiaudl U aaliTHPOBATh
MpernoaBarenein WHTEJUIEKTA JUIST METOIBI M AITOPUTMB]
00pa3oBaTeIbHBIX pasIMYHbIX IIPEJIMETHBIX |MAIIMHHOTO 00y YCHH
OpraHHU3aLHH BBICIICTO | oGnacTeif; Biianers:
obOpazoBaHus, TMK- 10. 3. Boibupaer [OCTAHOBKOI 33124 110
HHIKCHCPOB, KOMIUIEKCHI METOJIOB U AALITALIH HIH
TEXHOJIOTOB. COBEPIIIEHCTBOBAHHIO

MHCTPYMEHTAJIbHBIX CPEICTB
HCKYCCTBEHHOT'O MHTEJIEKTA
JUISL pelIeHUs

npoecCHOHATIBHBIX 33a4 B

METOOB U aJITOPUTMOB
ITJIST peTIeHus
KOMILIIEKCA 3a/1a4

peIMETHON 001acTH




3aBHCHMOCTH OT 0COOEHHOCTEN
MPEAMETHOM 00JIaCTH.

4. CTpykTypa M coep:KaHue TUCHHIIMHBI (MOTYJIs1)
4.1. CTpyKTypa JTUCHUNJIMHBI (MOIYJISA)
OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTaBISIeT 2 3a4ETHBIX €IUHUIL, /2 4acoB.

No Bunbi yue6Hoii padoThl, BKII0OYAA DopMBbI TEKYLIET0
n/n CaMOCTOSITE/IbHYIO Pa0OTY CTYAEHTOB M| KOHTPOJISI YCIIEBAEMOCTH
TPYA0eMKOCTh (B Yacax) (no neoenam cemecmpa)
K C ®DopmMa IPOMeKYTOYHOM
omgmnan aMOCTOﬁﬂTeJIbHa aTTecTanuu (no
padora 1 paGora cemecmpan)
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VCKYCCTBEHHBIN
WHTEJUIEKT U OCHOBHBIE 10110 8 8
METOAbI MAIITMHHOTO
o0ydeHus 11t paboThI ¢
4
CucreMsl r1y0OKOro 4| 6 7
oOyueHus
OOyuenue ¢ 444 3
MMOJIKPEILIEHUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma
(npoexm)
Tloozomoska k sxK3amery
OO6mmas Tpy10eMKOCTh, B [pomexyTouHast
gacax dopma
72 118 | 18 | 18
3auer *
18 _
3aueT ¢ OLUEHKOI
DK3aMeH

4.2. ConepxaHue TMCUMILTHHBI (MOTYJIs)

| Nen/m | HaumeHnoBaHue Moay.Jisl, coiep:KaHne Yacel




«BBeieHHe B HCKYCCTBEHHbII MHTEJIEKT U OCHOBHbIE METO/bI
MAIIMHHOTO 00y4eHUs JJI1 pa00Thl ¢ TAOJTUYHBIMH JTAHHBIMI»

Jlexknun 10
1.1-15 [OnImoHanbHO: MaTeMaTUYECKUI JMKoOe3 o anemenTam | 10
MaTeMaTHYECKOW CTATHCTUKHU, JIMHEHHON anreOpbl 1 MaTeMaTHYecKOro
aHasm3za. |
OcCHOBHBIE 337aud CUCTEM MCKYCCTBEHHOI'O HWHTEJUICKTA.
Knaccudukanus, knacrepuzauus, perpeccusi. THIBI MaIIMHHOTO
oOydeHus: ¢ y4yuTeseM, 0e3 y4YHUTens, C YaCTHYHBIM MPUBICUCHHUEM
yuuTensi, 00y4eHue ¢ MOJKPEIIICHUEM.
Krnaccudukanuss Ha mnpuMepe auroputma  K-Omrpkaimmx
coceneii  (KNN) [OnumonanbHO: BbICTpBI  MOMCK — OIMKAUIIAX
coceneit.]. MeTpHKH OLIEHKH KiacCu(UKAIMU: TTOJIHOTA, TOYHOCTh, FI,
ROC, AUC. BanmpaunonHast u TectoBasi BbiOOpka. Kpocc-Banumarusi.
Pabora ¢ kaTeropuajibHbIMU IPU3HAKAMHU.
Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 -
koddumeHT aerepmuHanuu. JInHeiHas perpeccusi, HOIMHOMUATbHAS
perpeccusi. IlepeoOyuenue u perynspuzanus, rpeOHeBas perpeccus,
LASSO, ElasticNet.
Jlunetinple Momenu sl kiaccudukanuu.  [lepuenTpow,
JIOTUCTUYECKAs] ~ perpeccHsi, IOJHOCBSI3HbIE  HEUPOHHBIE  CETH,
CTOXACTUYECKUI TPaJMEHTHBIA CIyCK M OOpaTHOE pacHupoCTpaHEHHE
rpaguenTa. Perynspuszamnus TuHEHHbIX MoeNel KiaccuuKaIumm.
Knacrepusanus, k-means, k-means++, DBSCAN,
arJioMepaTuBHas Kiactepusanus. MeTpuKku OLIEHKU KJIaCTEPU3ALINH.
ANTOpUTMBI, OCHOBaHHbIE Ha IPUMEHEHUU PpELIAIOIIUX
nepeBbeB. Kpurepuu pasnenenus ysia: HHGOPMAIMOHHBIN BBIUTPHII,
kputepuil J[xuHu. AHCaMOIM pelaroIuX JEpEeBbEB: CIy4alHbIN Jec,
I'paAUEHTHBIN OYCTHHT.
Meton omnopsbix BekTtopoB. Ilpsimass u oOparHas 3anauva.
Omnpenenenne onOpHBIX BEKTOPOB. S IepHBIN TPIOK.
HauBHblil  OaliecoBckuil kiaccupukarop. MeToasl OLIEHKH
pacnpeneneHuss Npu3HakoB. EM-anropurtM Ha npuMepe CMeECH
rayccHuas.
MeTtoapl 0Ge3rpaJueHTHON ONTUMHU3ALMU: CIYYalHBIA TOUCK,
hillclimb, omxur, reHeTHYECKHUiT aITOPUTM.
JlabopaTopHbie paboThl 8
JIP1.1 Metonsl paboTsl ¢ Tabnuiamu B Python. Arperanus u Busyanu3anus 2
JaHHbIX. [IpoBeieHnEe NEPBUYHOrO aHAIN3a JAHHBIX.
JIP1.2 CIOJIb30BAHUE U CPABHEHHUE aIrOpUTMOB Kinaccupukaruu: kNN, 2
pelarolue 1epeBbes U UX aHcaMOJIU, JOTHCTHYECKasi perpeccHsl.
JIP1.3 Hcnonp3oBaHWe ©  OLIEHKA alropuTMoB  perpeccun. Ilombop 2
ONTUMAJIbHBIX
1apaMeTPOB PETPECCUH
JIP1.4 OnTuMHu3alMoHHbIE 3a7a4ui U uX pemieHus. [lonbop rumepnapamerpos 2
QJITOPUTMa C MOMOIIBI0 METOJIOB ONITUMHU3ALINH.
IIpakTuka 10
11P1.1 IIporpaMMHO-AJITOPUTMHYECKOE OCBOEHUE MaTEpHaIa 10
CamocrosiTejibHas padoTa 8
CP1.1 [TpopaboTka yueOHOTO MaTepraia JESKIHi 2
CP1.2 [ToaroToBka K 1a00paTopHbIM paboTam 4
CP1.3 [ToaroroBka K pyoeKHOMY KOHTPOJIO 1
CP1.4 Jpyrue BUIbBI cCaMOCTOSTETLHON paOOTHI 1
Jleknuun 4




2.1-2.3 Heiiponnsie cetn. @yHKIIUN OMMOKN HEHPOHHBIX ceTell 1 00yueHHe ¢ 4

MOMOIIIBI0 OOPaTHOTO pacipocTpaHeHus rpaguenra. [lonsrue 63t4a u

AIOXH.

Pabora ¢ n300pakeHUsIMU € TOMOIIBIO HEHPOHHBIX ceTeil. CBepTOUHBIE

HelipoHHble cetu. Omnepanuu cBepTok, max-pooling. IlomyssipHble

ApPXHUTEKTYphl CBEPTOYHBIX HeHpOoHHBIX ceTeil: AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpauncheproe oOyueHue.

OO6paboTka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C IOMOILIBIO

HEHPOHHBIX ceTel. BexkTopHbie mpencTaBiieHus 1 Tekcra: word2vec,

skipgram,

CBOW, fasttext. PexyppenTnsie nefiponssie ceti, LSTM, GRU.

Tpancdopmepst, BERT, GPT.

JlabopaTopHbie paboThl 6
JIP2.1 Knaccugukarus n3o0paxenuii u TpancepHoe o0ydeHue. 3
JIP2.2 Pabora ¢ TekcTaMM U X BEKTOPHBIMU NIPEACTABICHUSIMU TEKCTOB. 3

IIpakTuKa 4
np 2.1 IIporpaMMHO-QJITOPUTMHYECKOE OCBOEHUE MaTEpHaIa 4

CamocrosiTesibHas padoTa 7
CP2.1 [IpopaboTka yueOHOTO MaTepuaia JeKIHi 1
CP2.2 [ToaroToBka K 1a00paTopHBIM paboTam 4
CP2.3 [ToaroroBka K pyoeKHOMY KOHTPOJIIO 1
CP2.4 Jpyrue BUIbpI cCaMOCTOSITEIbHON pabOThI 1

«O0y4eHne C MoJAKPEICHUEM

3 | Jekuun 4

3.1-3.2 [TonsiTust areHTa, Cpebl, COCTOSTHUS, N1eUCTBUN U Harpaabl. OYHKIIH

neHHoctu cocrosinus (Valuefunction) u ¢yHKIus KayecTBa AEWCTBUA

(Qfuntion).

OnTtuMuzanusi CTpaTerdd C IOMOILBIO MaKCUMHU3aUUM  (YHKLIUH 4

LIEHHOCTH U KadecTBa. Q-o0ydeHue.

['my6okoe obyuenue ¢ moakperuiearneM. Deep Q-Networks, Actor-critic.

Jns yposnst sxeneptHbiii: REINFORCE, A2C, PPO, DDPG.

Jlaboparopubie padoThl 4
JIP3.1 [Tpumenenne Q-Networks st pemeHus IpoCThIX OKPYKEHUIA. 4

IIpakTuka 4
11P3.1 IIporpaMMHO-aJITOPUTMHUYECKOE OCBOECHUE MaTEpHraIa 4

CamocrositenbHas pabora 3
CP3.1 ITpopaboTka yueOHOro MaTepuaa JeKIui 1
CP3.2 [ToaroroBka Kk 1a00paTopHbIM paboTam 1
CP3.3 [ToarotoBka kK pyoexHOMY KOHTPOJIO 0

5
CP34 Jlpyrue BUJbI CAMOCTOSITENIEHONU PabOTHI 0
5

5. O6pa3zoBare/ibHbI€ TEXHOJIOTHH
B mporecce mnpenonaBanuss MoJyssl MCHOJB3YIOTCS CIEIYIONIHME METOJBI, CPEICTBA U
0OHOBIIsIEMOE MPH HEOOXOAMMOCTH IPOTPaMMHOE oOecTieueHre HHPOPMAIIMOHHBIX TEXHOJIOTHA:
— e-mail npenonaBarens;
— DJIGKTPOHHBIE Y4eOHO-METOAMYCCKHE MaTepHajibl Ui OOCCIIEYeHUs CaMOCTOSTEIbHOMN
paboThI CTYICHTOB;
— CIIMCOK caiToB B cetn «MHTepHET» IS MOMCKA HAy4YHO-TEXHUYECKOH HH(POpMAIMU TI0
paszienam JUCIUTUIHHBI,
—  MaKeThl MPUKIAIHBIX IPOrpaMM, Hapumep, pytorch.



6. YueOHO-MeTOaHYEeCKOe oO0ecnedyeHHEe CAMOCTOSITEIbHOH PadoThl  CTYAEHTOB.
OuneHoyHble cpeIcTBa I TeKYyIIero KOHTPOJIA  YCHeBaeMOCTH,IPOMEKYTOUYHOM
aTTecTalH 10 HTOraM OCBOEHUS! TMCIUILIMHBI.

Jnis obecriedeHns CaMOCTOSITENNbHOM paboThl CTYAEHTOB 0 Moyio chOpMUPOBAH METOINYECKHIA
KOMIIJICKC, BKIHOYAIOIIUI

B ce0s cieayromye yaeOHO-METOINYECKHE MaTePHAITHI:

1. IIporpamma Kypca.

2. Y4eOHUKH U yIeOHBIC TTOCOOMS.

3. Cncok azipecoB caiiToB B MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTH «VHTepHeT» (nanee
— ceThb «HTEpHETY), CoepKAIMX aKTyalbHYIO HH(pOpMAIHIO 1o 61okam Moyss.
bubnuorpaduueckne cchlIky Ha yuyeOHbIEe U3AaHUs, BXOSIINE B METOAMYECKHIA KOMILIEKC,
MIPUBEICHBI B IIEPEYHE OCHOBHOM M JIOTIOTHUTEIHHON Y4EOHOM TUTEpaTyphl, HEOOXOIMMOMN ISt
ocBoeHus Moy (pasnen 7).

K nomnonnurtenbHbIM MaTepraiaM TakkKe OTHOCUTCS MepedeHb pecypcoB ceTu «HTepHeT»,
PEKOMEHIYEMBIX ISl CAMOCTOSITEIbHOM paboThI pu ocBoeHnu Moy (pa3zaen 7). CTyaeHTs
MOJTY4YaloT AOCTYI K yKa3aHHBIM MaTepuajjaM Ha IEPBOM 3aHSATHH 110 Moayo.

7. OueHouyHble cpeacTBa I TeKyllero  KOHTPOJSA  yCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTallun

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

®onp ouenounbix cpeacts (POC) mpenycMaTpuBaeT clieayrolee:

— OIMCaHUE KOMIUIEKCA MOKa3aTe/el — JECKPUIITOPOB OCBOCHUS KOMIIETCHIIMM B BUJE
pe3yabTaTOB 00YYEHUS, KOTOPBIC CTYICHT MOXKET IPOIEMOHCTPUPOBATH (

— (tabnuua 1). ns KOHTPOIS JOCTUXKEHUS KAXKAO0T0 U3 HUX MPETyCMOTPEHBI OIEHOYHbBIC
CpezicTBa B BHJIE BOIIPOCOB, 3aJJaHUN U T.J1.;

— 0003HauYeHHEe KPUTepHeB — IIPABUJI PUHATHS PELICHUS IO OLIEHKE JOCTUTHYTHIX
pe3yabTaToOB 00y4eHus U C(HOPMUPOBAHHOCTH KOMITETEHIIHH.

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

(rpananueit) OLEHOK:

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

TUMOBBIE KOHTPOJILHBIE 3A TAHUS WJIV UHBIE MATEPHAJIBI,
HEOBXOJUMBIE JIJ151 OEHKU 3HAHWI, YMEHU U (UJTA) ONIBITA
NESTEJIBLHOCTH, XAPAKTEPHA3YIOIINE DTATIBI ®OPMUPOBAHUSA

KOMIETEHIUI B MPOLECCE OCBOEHHUSI OBPA3OBATEJILHOI

ITPOTPAMMEI

BrimmyckHuK, OCBOMBINHMI 00pa3oBaTelbHYI TMPOrpaMMy, JIOJDKEH 00Janath
npodeccnoHaTbHBIMI KOMITETEHITUSMU 10 TEMATHUYECKUM MOJIYJISIM IIPOTPAMMBI:



Kon HanmenoBanue PesynbTaThl 00y4ueHus
TEMaTH4ECKOIr0
MOZYJIS
BBenenue B 3HaHuA:
UCKYCCTBEHHBIN — TEOpPETHUYECKHE OCHOBBI aHAJIN3a JAHHBIX U MAIIUHHOTO
HWHTEJUIEKT U o0yJeHus;

OCHOBHBIC MCTOABI

— crnenuuka paboThl AITOPUTMOB MAIIMHHOTO 00Y4EHHS.

MAaIlIMHHOI'O OGy‘IGHI/IH YMeHusa:

A7 pabOTHI C - TpPUMEHEHHE METOJ0B MAIIMHHOTO O0YYEHHSI, TOATOTOBKA
TabJIMIHBIMH JAHHBIX U UHTEpIpPETALUA pe3yIbTaTOB.

JaHHBIMH HaBbiku (ONBIT AeSITEJIbHOCTH):

- HMHTEPECYETCS HOBBIMHU TPEHIAMU B CBOCH
npo¢eCCUOHAIBHON OTPACIIH, PACCMATPUBACT MX C TOUKH
3pEHUS] IPUMEHEHHS B CBOEH JEATEIbHOCTH;

- OIIEHMBAET MPUMEHUMOCTh AJITOPUTMOB,
BO3MO>KHBIEPHCKH H MOCJICCTBHUS OUTMOOK, 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:

- HaACTpoiiKa He0OXOJAUMOTO OKPYKEHUS JUIst paboThI ¢
HEHPOHHBIMU CETSAMMU.

- NpUMEHEHHUE U JoOOyYeHHEenpea00yUEeHHBIX
HEHPOHHBIX ceTel U3 TOCTYIHBIX ONOINOTEK

HaBbIkHu (ONBIT AeSITEJIbHOCTH):

- BJIAJICET HABBIKOM MPOBEACHMSI ITIOJIHOTO LKA
BBIYHCIUTENILHOTO SKCIIEPUMEHTA, OTPAXKEHUS X0/1a
BBITNIOJIHEHUS MIPOEKTA U MOJIyYEHHUS PE3YIbTAaTOB B
oTyeTax U JOKyMEHTAlUH;

- BJIQICET HABBIKOM HCIOJIB30BAHUS CYIIECTBYIOIINX
MIPOTPaMMHBIX OMOIHOTEK B MOJIENICH, CO3TaHUsI
MPOrpaMMHBIX peann3anuil rTyOOKuX HEHPOHHBIX ceTei




OOyuenue ¢
MOJIKPEIUICHHEM

3HAHUA:

TECOPECTUUCCKHUE OCHOBBI U aJITOPUTMBL 06y‘leHI/IH C
MMOAKPCIUICHUCM

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

Ymenuns:

BBIOOp ¥ peanu3alysi aIrOpuTMOB O0YUYEHUS C
MOJIKPEIJICHUEM C YUETOM CHelU(DUKU 3aauu
aJlanTanys U HaCTPOiKa aJropuTMOB OOyUCHHS C
MIOKPEIUICHUEM I10J] OIIPEICIICHHYIO CPENy.

HaBbIkH (ONBIT 1€SITEJILHOCTH):

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

BJIAJICET HABBIKOM MCIOJIb30BAHUS CYILIECTBYIOIINX
MIPOrpaMMHBIX OMOIMOTEK U MOJIeJeH, CO3aaHUs
MPOTrPaMMHBIX pealn3aluii Ha OCHOBE AJITOPUTMOB
0o0yueHusl C MOJKPETIEHUEM

Cpencrsa Ayl OLCHKH Pa3IMYHbIX YPOBHEH (POPMUPOBAHUS KOMIIETEHIMN 1O KAaTErOpUsIM
«BHATb», «YyMETb», «BIAJETh» O0OECIEUMBAIOT pPEAM3aLUI0 OCHOBHBIX MPUHIMIIOB KOHTPOJI,
TaKuX KaK 00BEKTUBHOCTD u HE3aBUCUMOCTb, IIPaKTUKO-OPUEHTUPOBAHHOCTb,
MEXIUCUUIIIINHAPHOCTb.

C yderoMm 3TOro KOHTPOJIbHBIE BOMPOCH (3amanus, 3anayu), Bxoasmme B OPOC, mis

PA3JIMYIHBIX KATCI' OpI/Iﬁ n ypOBHeﬁ OCBOCHHS KOMIIETCHIIMH MOT'YT UMCTb CJ'ICIIYIOH_II/Iﬁ BHUA.

3HATH
ITpumepsnr:

=

Tursr 3aJ1a4 MallIMHHOT'O 06yqu1/I51 M KJIaCChI aJITOPUTMOB, K HUM IPUMCHACMBIC.

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

HWHTCIIJICKTA.

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




YMETD IIpumepsnr:
IToaroToBUTH NaHHBIE K MCIIOJIB30BAaHUIO aJITOPUTMA MAIIUHHOIO O0YYEHHS.
OneHnBaTh Ka4eCTBO PELICHUH CUCTEM MAIIMHHOTO OOYyUeHHUS.
3. AnanTHpoBaTh aJTOPUTMbI MAIIMHHOIO O0YYEHUS K PELICHUIO IPAKTUYECKUX 3aj1au.

N

BJIAJAETH
IIpumepsbI:
1 Merononorus pa3pabOTKu peUICHUH MAITUHHOTO 00y4eHUsI.
2. Ilpumepbl NIPaKTUUECKOTO MPUMEHEHHSI APXUTEKTYp UCKYCCTBEHHOI'O MHTEIIIEKTA.

3. Mertoabl OHJIalH TECTUPOBAHUS PEIICHU MAIIMHHOTO O0YUCHHS.

METOAUYECKHE MATEPUAJIbL, OHPEAEJAIOUIHUE ITIPOLUELYPbI
OLNEHUBAHMS 3HAHUHW, YMEHUU U (WJIH) OIIBITA JESTEJIBHOCTH,
XAPAKTEPU3YIOIIUE 3TAIIbBI ®OPMHUPOBAHUSA KOMIIETEHIIUA

ITpumepbl (MakeTbl) METOAMYECKHX MaTEpUalIOB, OIPEAENISIONMX MPOLEAYpPbl OLICHUBAHUS
3HAHUW, YMEHUH U (UJIM) ONbITA IEATEIbHOCTU

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 kinaccupukarop. Onenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anroputm.
1.2 Knacrepusarus. 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.

burner 4.

4.1 TnobGanbHbiit mouck. Crydvaiinbii mouck. Gridsearch. Cuyuaiinoe
onyxmanue.baiecoBckast onTUMHU3aIKs.

4.2 Jluneiinas perpeccus. [lonmnnomuanbHas perpeccus. I peOHeBast perpeccusi.

buier 5.
5.1 AdaBoost. I'paareHTHBIN OYCTHHT PEIIAOIINX ICPEBhEB.
5.2 Knacrepusanus. AgglomerativeClustering. Merpuku 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 aktuBamu. Softmax.



buner 7.

7.1 Jlokampubiii mouck. HillClimb u ero pasnoBumnoctu. Omxwur. I'eHeTHyecKwmii
AJITOPUTM.

7.2 MeTtop OIOpHBIX BEKTOPOB. Sapa.

Ilepeuennb J1adbopaTOpPHBIX padoOT (MPUMEPHDbI)

O01mme pekoMeHAAIMHU K J1a00pPaTOPHBIM padoTaM: JJisl pa3HbIX YPOBHEH MOATOTOBKHU
CTYACHTOB MOXHO UCIIOJIB30BATh PA3HYIO I‘JIy6HHy pcain3anu pCUICHU. TaK, AJid CTYACHTOB
HETEXHUYECKUX CIIEUATbHOCTEH 3aJaHe MOKET 3aKII0YaThCsl B IPUMEHEHUH T'OTOBBIX
METOJIOB M3 OMOIMOTEK WIIH 3a0JTHEHUEM MTPOITYCKOB B MPOTrpaMMax, rae O0JbInas 4acTh
MOJIFOTOBJIEHA MpenoaBaTesieM. [ cTy/IeHTOB TEXHUYECKUX CHEeIMaIbHOCTEH 3a1anue Oyner
3aKJIFOYATHCS B PeATU3allii AITOPUTMOB 0€3 UCTIOIB30BaHUS TOTOBBIX PEIICHUH.

JIP1.1 Meronsl pabothl ¢ Tabnuuamu B Python. Arperaums u Bu3yanu3anus JaHHbBIX.
IIpoBeeHue NepBUYHOrO aHAIN3a IaHHBIX.

Llenu: m3yuenue MeTonOB pabOThl ¢ AaHHbIMH B Python u mpoBeneHue nepBUYHOTrO
aHaJIM3a JJaHHbIX.

3amanue: 3arpysure jgatacer B pandasmatadpeiim. BriBemuTe OCHOBHBIC MapaMeTphI
naracera. Omnpenenure, CKOJIbKO B JlaTaceTe CllydaeB OTCYTCTBHA Npu3HakoB. Ompenenure,
CKOJIBKO IIPU3HAKOB SIBJSIIOTCSI KaTeropuaibHbIMU. Busyanusupyiite pacnpeneneHue npu3HaKoB
0 Kj1accaM. Busyanusupyiite 3aBUCUMOCTb MEX/y IPU3HAKAMU.

JIP1.2 Wcnonbs3oBanue u cpaBHeHue anroputmoB kiaccudukammu: KNN, pemaromme
JIEPEBBS I UX aHCAMOJIH, JIOTUCTHYECKAs PErPecCusl.

Lenu: npuMeHeHre U OLIEHKA aJITOPUTMOB KJIaCCU(PHUKALUH.

3anaHue:

Paznenurte naracer Ha oOyyaromiMii M BaJIMAALMOHHBIA C COXpaHEHHEM MPONOPLUIl
kiaccoB. Knaccuuiupyiite Touku u3 paracera ¢ nmomoinpto anroputMoB KNN, moructuueckoit
perpeccun, CART, ciyuaiinoro neca, CatBoost. ITonbepure nyumue nmapamerpbl aaropuTMOB
CIIOMOIIBIO BATMJAIIMOHHON BBIOOpKU. CpaBHHTE BpeMs paOdOTHl alTOPUTMOB U 3aBHCUMOCTH OT
npenoopaboTKU JaHHBIX.

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

Lenu: u3ydyeHue aaropuTMOB PETPECCHH.

3ananue:

[TpumenuTe MeToa TMHEHHON perpeccuu i pelleHus 3a1a4n Ha j1atacere. /lobaBbTe B
JaTaceT MOoJMHOMHUANIbHBIC TIPU3HAKU. J{00aBstiiTe MPU3HAKY TTOKA HE YBUIUTE IepeoOydeHune
Ha BanmanoHHomaatacere. [Ipumennre rpedueByto perpeccuto 1 LASSO, uTo6b! H30aBUTHCA
OT nepeodyyeHUsl.

JIP1.4 OntuMu3annoHHbIe 3aa4u U uX pemieHus. [logdop runepmapaMeTpoB anropurma ¢
TIOMOIIBIO METO/IOB ONITUMH3ALIUH

Llenu: n3ydeHune aarOpUTMOB PEIICHUS ONITUMH3AIIMOHHBIX 3a71a4.

3ananue:

1 OnTuMU3UpyHTE JITUHY MapiipyTa B 3a7a4e KOMUBOSDKEpa ¢ TOMOIIIBIO aITOPUTMOB

hillclimb, omxura u reneTnyeckoro anroputMa. BelBeinTe NOTy4IMBIIMICS MTYTh U €T0

JUTUHY.

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

MOMOIIBI0 CIy4allHOTO TOHWCKa, Moucka mo pemerke, anroputMma hillclimb, renerudeckoro
aNropuTMa.

JIP2.1 Knaccuduxanus uzo0paxkeHuit 1 TpaHcpepHOoe 00yUeHHeE.
Henu: n3ydeHne METO10B IITyOOKOTO OOYUECHHS I paOOTHI C M300paKEHUSIMH.



3amanue:

3arpy3uTe gataceT W CO3[aiTe UTepaTrop Ui MOJEIU TIyOOKOro oOydeHHs. 3arpy3urte
npenooydennyro Ha ImageNetcseprounyio ceth (AlexNet, VGG uau ResNet) u mobGaBbTe K
backbonenonHocBsa3HbIi cioii st 00ydeHust. OOyunTe HEUPOHHYIO CETh Ha, BU3YalU3UPOBAB
rpaduk QyHKIMH TOTeph HA OOydaromed W BaTWIAIMOHHOW BhIOOpKE. Peamusyiite Momynb
MPUMEHEHHUS] HEHPOHHOM CETH K JaHHBIM, IPOBEPHTE KAYECTBO OOYYCHUS Ha TECTOBOM BBIOOPKE.

JIP2.2 PaboTa ¢ TeKCTaMu ¥ MX BEKTOPHBIMH MPECTABICHHUSIMH.
Lenu: nzyuyenue Mojaeieid BEKTOPHOTO PEACTABIEHUS TEKCTOB.
3amanue:
Ckayaiite npeno0y4eHHbIe BeKTOpa i1si cioBapst. C moMomibo Jr060T0 Kiaccupukaropa
mamuaHoro ooyuenust (KNN, SVM, CatBoost) kinaccuduuupyiite TEKCTHI U3 1aTaceTa o CyMMe
BEKTOpOB cJ0B. Kimaccudumupyiite Tekctsl ¢ momonibio LSTM cetn.

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

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

OOyunTe MPOCTYIO MOJHOCBI3HYI0Q-CceTh /Is pelieHus okpykenust LunarLander.

[Ipouenyps! olleHHUBaHUS 3HAHUM, YMEHUI, (OPMBI U OpraHU3aIUs TEKYIEro KOHTPOJIS
YCIEBAEMOCTHU U MPOMEKYTOYHON aTTeCTalli 00yUYaOLUXCsl

Tekymuil KOHTPOJIb YCIIEBAEMOCTU U MIPOMEKYTOUHAs aTTEeCTallUs CTY/I€HTOB BEIETCS B
cooTBeTcTBUM ¢ [lonoXKeHHMEM O TEeKyIleM KOHTpPOJIE YCIEBAEMOCTH U IPOMEXKYTOUHOMN
aTTecTaluu o0pa3oBaTeNbHON OpraHu3aluu

Texkymmii KOHTPOJIb yCIIEBAEMOCTH

Monynb nenutcs Ha aBa Onoka. Kaxxapiii 6710k BKITIOYaeT B ce0sl M3yueHue 3aKOHYEHHOTO
paszzaena, yactu Moaysi.

Texymumii KOHTPOIb 0 MOAYIIO0 OCYILIECTBIICTCS MO KaleHIapHOMY yueOHOMY rpaduky.
Cpoku koHTposbHbIX Meponpusituii (KM) u cpoku mnoaseaeHuss HUTOroB mno Moayito
oToOpakatoTcsi B pabouyMx ydeOHbIX IUIaHaX Ha ceMecTp. CTyAEHT JOJDKEH BBIOJHHUTH BCE
KOHTPOJIbHBIE MEPONPUSTHS, NMPeAyCMOTpeHHbIe MolylleM K yKa3aHHOMY CpPOKY, IIOCJIE 4Yero
IperojiaBaTeNlb MPOCTaBIseT OajulbHbIE OLIGHKHM, HaOpaHHBIE CTYAEHTOM IO pe3yJbTaTaM
TEKYILEro KOHTPOJISI YCIIEBAEMOCTH 110 Moayiro.

KoHTpobHOE MEpONPUATHE CUNUTAETCS BBINOIHEHHBIM, €CIIHA 3@ HETO CTYJIEHT IMOJIy4nII
OLICHKY B Oajyulax He HM)Xe MMHHMMAJIBHOW OLEHKH, YCTaHOBJIEHHOM HpPOrpaMMoOil MOIyis IO
JAHHOMY MEPOIIPUATHIO.

CryneHThl, HE CHAaBIIME KOHTPOJIBHOE MEPONPUITHE B YCTAHOBJIEHHBIH CpOK,
IPOAOIDKAIOT paboTaTh HaJl HUM B COOTBETCTBHE C MOPSJIKOM, HPUHSATHIM 00pa30BaTeIbHON
OpraHu3aIuen.

IIpomeskyToyHasi arrecTauus

DopMoii MPOMEKYTOUHOM ATTECTALIMU IO MOIYIIO SBJISIETCS 3a4€T.

OnenuBanne Mopyns Benercss B COOTBETCTBUM ¢ IlosojkeHneM o TeKyleM KOHTpOJIe
YCIEBAaEMOCTH U MPOMEKYTOYHON aTTeCTallUU CTYJIEHTOB 00pa30BaTEIbHON OpraHU3alllu.

Hanpumep, MeToaMKa OLIEHKHU 110 PEHTHHTY

CTyneHT, BBINOJHUBIINN BCE NMPEAYCMOTPEHHBIE yU€OHBIM IUIAHOM 3aJ[aHMsl U CIAABIIMMA
BCE KOHTPOJIBHBIE MEPOIPUATHS, IOJIy4aeT WTOrOBYIO OLIEHKY N0 Moaymo 3a ceMecTp B
COOTBETCTBHUU CO CIEAYIONIEH IIKAIOM:

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




PeiiTunr crynenta no Mojystro 3a ceMecTp onpezenseTcs Kak CyMMa 0auioB, MOJTy4YEeHHBIX UM
3a Bce 0110k Moayis, 1 0ajsioB 3a IPOMEKYTOUHYIO aTTecTalio. MakcuMaabHOE KOJIUYECTBO
0amtoB 32 MoayIb B ceMecTpe ycTaHaBmuBaeTcsi paBHbM 100

8. YuyeOHO-MeTOaAHMUYECKOE " MaTepUHAJIbHO-TeXHHYECKOe ob0ecneueHue

AUCHMILIMHBI(MOY/JIs1)

1

2.

N

o~

1

8.1. YueOHasi iuTeparypa:

OcHoBHasl TUTEpaTypa N0 MOAYJII0

MammmaHaoe oOyuenue. Hayka n HCKyCCTBO MOCTPOEHHSI aITOPUTMOB, KOTOPBIE
u3BJIeKaroT 3HaHus u3 nanHbix. [lerep @nax. JIMK Ilpecc. 2015.

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

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

JlonoHUTe/IbHBIE y4eOHbIe MATePHAJIbI

OCHOBBI HCKYCCTBEHHOT'O UHTEIUIEKTa : yueObHoe 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 MmammHHOE O0OyueHue ¢ mnomoinbio Scikit-Learn, Keras u TensorFlow:
KOHIENIUN, WHCTPYMEHThl M TEXHUKHU JUIS CO3/IaHUSA HMHTEUIEKTYaJIbHBIX CHCTEM , 2-€
nuznanue. XKeponOpenbeH. J{uanexktuka-Bunbsame. 2020.

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

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

OoOyuenue ¢ noakperieaueM Ha PyTorch. Coopuuk penenrtoB. Ocu Jlo. IMK Ilpecc.
2020.

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

8.2. UuTepHeT-pecypcsl

[IpuMepHBIii IEpeYeHb PECYPCOB CETH «MHTEPHET», PEKOMEHYEMBIX IIPU OCBOCHUH MOAYJIS

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

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

3.

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

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

8.3. IIporpammHoe obecrieueHue:

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

Microsoft Office 2007, 2010, 2016

— Awntusupycuoe [10 Kaspersky endpoint security
CrnpaBouHo-nipaBoBas cucreMa “I'apant”

8.4. MarepuajbHO-TeXHHYECKOe o0ecnieyeHue

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

HepequL MaTCpUAJIbHO-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 ¢ MyJIbTUMEIUWHBIMU CPEACTBAMHU, CPEICTBAMU

3aHATHSA 3BYKOBOCIIPOU3BEICHUS U UMEIOIINE BBIXO B ceTh «HTEpHET».
[Tomenienus A IPOBEAECHUS AyAUTOPHBIX 3aHIATUN, 000pyI0BaHHBIE

JIaGopatopubsl  |KoMIbrOTEpHBIH KJ1acC ¢ KOMIUIEKCOM IIPOTPaMMHBIX CPEJICTB,

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

CamocrositensH |bubinoreka, umeromas padoune Mecra JUisl CTyJeHTOB. AyUTOpHH,

ast pabora OCHAILIEHHBIE KOMIIBIOTEPAMH C JIOCTYIIOM K ceTH «/HTepHeT»

IIpakTuka KoMIbproTepHBIi K1acC ¢ KOMIUIEKCOM IIPOIPAMMHBIX CPEJICTB,

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

nalRnm




Pa6ouas mporpamma auctuminHbl «CHCTEMbl HCKYCCTBEHHOTO MHTEIJIEKTa» COCTAaBJICHA B
cootBercTBUU ¢ TpeboBanusMu OI'OC BO no cnemmansHoctrn 04.05.01. «DyHnameHTanbHas u
NpUKIafHAs XUMHS», YTBEPKACHHOIO MpHKa3oM MuHHCTepcTBA 00pa3oBaHUSl U HAyKU
Poccuiickoit @enepanuu ot 13 urons 2017 r. Ne 652

[Iporpammy cocraBmia: K.¢h-M.H., norieHT Kokypxaesa P.M-b.

Pabouas mporpamma yTBepik/ieHa Ha 3aceaHuU Kadeapbl XUMUU

[Ipotokon 3acemanust Ne 7 or « 13 » wMapta 2025 r.

PaGouas Inporpamma oL[06peHa y‘le6HO'MCTO,I[I/I‘IeCKI/IM COBCTOM

XHMHUKO-0HMO0J0THYECKOTO d)aKVJ'IbTeTa

[Ipotokon 3acenanust Ne __ 6 or « 18 » wMaprta 2025 r.




CeeeHus 0 mepeyTBep KIeHUN MPOrpaMMbl Ha OYePeAHOI YUeOHbIN IoJ U perucTpauuu
U3MeHEeHU

YyeOHbIi Penrenue BHecennnlie namMenenus IToamuce 3aB.
roj Kadeapbl kadeapoi
(Ne mpoTokoia,
JiaTa)




