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1. OBIIUE CBEIEHUSA

VYueOHast aucturinHa « MeToIbl ¥ TEXHOJOTHH HCKYCCTBEHHOTO MHTEIIEKTa) H3y4aeTcsl B BOCbMOM
cemecTpe.
KypcoBas pabora — He mpeycMOTpeHa.

1.1. dopma NpoOMEKYTOYHOHN aTTECTALMU: FK3aMEH.
1.2,  Mecto yuebHOU nucuuiuinHbl B cTpykType OITOII.

VYueOHast nucuuruiiHa MeToJpl U TEXHOJOTUU MCKYCCTBEHHOTO MHTEJUIEKTa OTHOCUTCS K YacTH,
dbopMupyeMoil ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH.
OcHOBOM JUIsI OCBOCHMSI UCUUIUIMHBI SIBJSIIOTCS PE3yJbTaTbl OOydYeHHUs MO MPEAIIeCTBYIOIINM
JUCLUIUIMHAM U MPAKTUKAM:

- Teopust anropuTMOB, SI3bIKOB IIPOTPAMMUPOBAHUS U TPAHCISATOPOB;

— Texnomoruu 0OABIINX JaHHBIX

- MamnHHoe 00yueHne U HeHpPOCeTEBbIE TEXHOJIOTHH;

- Mopenu C0KHBIX CUCTEM M IIPOLECCOB.
PesynbpTarhl OCBOGHMsS y4eOHOW JWUCUUIUIMHBI B JaibHEdIIeM OyIyT HCHOJIb30BaHbl MpU
BBITIOJTHCHUH BBITYCKHOW KBAJTM(DUKAIIMOHHOU PabOTHI.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS [1O
JUCHUILIMHE (MOJIYJIIO)

LensMu n3yyeHus TUCUUILITMHBI METObl ¥ TEXHOJIOTMHY UCKYCCTBEHHOIO MHTEJIICKTA SBJISFOTCS:

— MOXET pa3padoTaTh MOJIeb TITyOOKOTr0 00YUYEeHHS JIJIsl pEIIeHUs TOCTABIEHHBIX 3a/1a4;

— MOXeT KiaccuduimpoBats MeTo 61 UU;

— MOJXKET BbIOHpaTh CTPYKTYPY JAaHHBIX U OMOINOTEKY X 00paOOTKU IIPU MOCTPOSHUH MOJIETN
ri1y0oKkoro o0yueHus;

— MOXET MPOBECTH aHAIIM3 U BBIIBUTH 3aKOHOMEPHOCTHU C MOMOIIBIO aJTOPUTMOB TITyOOKOTO
00yueHus;

— (QopMupoBaHue y OOyYalOIIMXCS KOMIIETEHIIMH, YCTAHOBJIEHHOW 00pa3oBaTeIbHOM
nporpammoii B cootBercTBuM ¢ ®I'OC BO 1o naHHON JUCHUIIIMHE.
Pe3ynbpTatrom 00ydeHus o yueOHON TUCHUIUIMHE SBIISETCS OBJIaJleHuEe 00ydaloMMUCS 3HAaHUSIMH,
YMEHHSIMH, HaBBIKAMU U OIBITOM JEATEIbHOCTH, XapaKTePU3YIOUIMMH Mpoiecc (HOpMUPOBAHUS
KOMIIETEHIIMY U O00ECIEeUnBaIOIIUMHU JOCTHKEHHUE INIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS yueOHOU
JTUCLHUTIITUHBI.

2.1. ®opmupyemble KOMIETECHIINU, NUHIUKATOPBI JOCTHKEHUSI KOMIIETEHLINH,
COOTHECEHHBIC C MJIAHUPYEMBIMH Pe3yJIbTaTaMu 00yUYEHUS 110 AUCITUTIIINHE!

Konx u HaumeHoBaHue
Kon u HaumMeHoBaHHe e Ilnanupyemble pe3yJIbTaThl 00y4eHHUs
KOMIIeTEHIN U 10 JUCHUILIHHE
AOCTHKEHMs] KOMIEeTEeHIINHU

[IK-5 NA-TIK-5.1 — MOXeT pa3paboTaTh MOJENb IITy00KOro
Criocoben ocymiecTBisaTh | Mcronb3oBanue 00yYEeHUS IS PEIICHUS ITOCTaBICHHBIX
aHaiu3 OOJBIMX JAHHBIX | MaTEeMaTUYECKUX U 3a/1a4;
C UCIIOJIb30BAHHNEM AHAJIUTHYCCKUX METOA0B — MOYXKET KJ'IaCCI/I(I)I/IL[I/IPOBaTL METO/IbI
CYIIECTBYIOIIKUX METOJOB, | UCCIEAOBAHMS TAHHBIX UM.
TEXHOJIOT Ui 1 NJI-TIK-5.2 — MOET BBIOMpAaTh CTPYKTYPY JaHHBIX U
HHCTPYMCHTOB DopMHUpPOBAHUE U XpaHCHHE OMOIMOTEKY X 00pabOTKH MpH

OOJBIIMX NaHHBIX TIEPEN MX MOCTPOCHUU MOJEIH TIyOOKOro 00y4ueHus,

00paboTKOM




Kox 1 HamMeHOBaHHE

Kox m HanMeHOBaHHE

IInanupyemble pe3yJbTaThbI 00y4eHUs!

00pabaThIBaEMbIX OOJIBIINX
JAHHBIX ¢ UCTIOb30BaHUEM
COBPEMEHHBIX TIPOrPAMMHBIX
CPEJICTB

HHIMKATOpa
KOMIIeTeHIIM U 10 JMCHHUILINHE
HOCTHKEHHMSA KOMIETCHIIUH
NA-TIK-5.3 — MOXET IIPOBECTH aHAJIN3 U BBIIBUTH
BrIsiBIIEHHE NCKOMBIX 3aKOHOMEPHOCTH € IIOMOILBI0 AJITOPUTMOB
XapaKTEPUCTHK IyOOKOTO O0yUYeHHS

3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

OO6wast TpyA0E€MKOCTh y4eOHOM JUCHUIUIMHBI [0 y4eOHOMY IJIaHy COCTaBJISAET:

o o4HOH opMe 00yueHus — 5

3.e. 180 gac.

3.1. Crpykrypa yueOHON AUCIUILIUHBI AJ1 00YUYaIOIMIMXCS 110 BUIaM 3aHATHMA
(ounas popma 0OyUeHHS)

CtpyKTypa H 00beM TUCUMIINHBI

OHTAKTHAs ayJAMTOPHAsI PadoTa, aMocTosITeIbHAs padoTa
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3.2. Crpykrypa y4eOHON JUCIUTIIMHBI AJIT 00yYarOIIMXCs IO pa3iesiaM U TeMaM TUCIHUIUIMHBL: (09Has hoopma oOydeHUs)
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonrakTHas pa6ora
Pe3syJILTATEL = Buael 1 gopMBI KOHTPOJIBHBIX
OCBOEHHSI: o N = o % MepoNpHUsITHii, 00ecTeunBaIOIIHeE 110
KoA(bI) HanmMenoBaHue pa3aesioB, TeM; o 2o 2. s B B COBOKYITHOCTH TeKYIIHii KOHTPOJIb
(hopmupyemoii(bIx) (opma(bl) IPOMEKYTOYHOI ATTECTALMH g bt g'i &3 e % B § yCIIeBaeMOCTH;
KoMneTeHuuu (i) u §" E g § ) E e E oy ¢opMBI IPOMEKYTOYHOI0 KOHTPOJIS
MHIUKATOPOB 2 £ 5 S5 22 | 28 ycIeBaeMocTH
RocTumerust = | 2§ | S§E| 28 | 8%
KOMIICTCHIIUH
BocbMoii cemecTp
[TK-5: Pa3nen |. Mertoas! u Texnonoruu UU X X X X 65 DOpMBI TEKYIIETO KOHTPOJIS
NA-TIK-5.1 Tema 1.1 4 4 X o pazzaeny |:
WA-TIK-5.2 bubmuoreka Python ms . 1. JIaboparopHbie pabOTHI
WJI-TIK-5.3 Tema 1.2 4 4 X
BaiiecoBckast TeopHs KIIacCH(MUKAITHIH.
Tema 1.3 4 4 X
['nybokre HEHPOHHBIE CETH.
Tema 1.4 4 4 X
Hetiponnsie cetr ¢ 00yueHreM 0e3 yUuTedsl.
Tema 1.5 4 4 X
BekTopHbIC NpeICTaBICHUS TSKCTOB U IpadoB.
Tema 1.6 4 4 X
Mopenu BHUMaHUs ¥ TpaHCchopMepsl
Tema 1.7 4 4 X
OO6yueHre paHKUPOBAHUIO
Tema 1.8 4 4 X
PexoMeHaTenbHbIE CUCTEMBI.
Tema 1.9 4 4 X
AJlanITUBHBIE METO]Ibl MPOTHO3UPOBAHMUSI.
Tema 1.10 4 4 X
OO6ydeHne ¢ TOAKPEIIICHUEM.
Tema 1.11 4 4 X
AKTHBHOE 00yUYECHHE.
OK3aMeH X X X X 27 Ok3ameH 1o OuieraMm
HNTOI'O 3a BOcbMOIi cemecTp 44 44 92
HNTOI'O 3a Bech nepuoj 44 44 92







3.3.

Kpatkoe coneprxanue yueOHON AUCIUTIITUHBI

Ne i

HaumeHnoBaHue pa3niena u
TeMbI JUCIHIIIMHBI

Conep:xanue pasjeia (TeMbl)

Paszgean |

Memoowvt u mexunonozuu UCKYCCMEEHH020 UHmME/UIeKma

Tema 1.1

bubmuoreka Python ms WM.

3nakoMcTBO ¢ OubmnoTekamu Python Keras, word2vec,
TensorFlow.

Tema 1.2

baitecoBckas Teopus
KJTaccu(puKaIim

BaiiecoBckas Teopust knaccupuranuy. OnTHMaIbHBIA
OatiecoBCKUH KitaccuuKaTop.

I'enepaTuBHBIE U TUCKPUMHHATUBHbIE MOJEIN
KJ1acCU(UKAIHH.

HawuBnrlit OaiiecoBckuii kiaccubukarop. JIMHEHHBIN HAUBHBIH
OaifecoBckril Ki1accu(hUKaTOp B CIlydae SKCIIOHEHITHATFHOTO
CEMENCTBA paclpeIeICHUM.

MybTHHOMUAIBHBIN HAUBHBINA 0alieCOBCKUH KJIacCU(UKATOP
IUIS KIacCU(HUKaLUU TEKCTOB.

Meton nap3eHoBckoro okHa. Beioop dynkimu sapa. Beioop
IIMPUHBI OKHA, IEpEeMEHHasl IUPHUHA OKHA.

HopmanbHblil nMCKpUMUHAHTHBIN aHanu3. KBagpatuuHblil
JNUCKpUMHHAHT. BUI pa3gensroneil moBEpXHOCTH.
[ToicTaHOBOYHBIH aJITOPUTM, €0 HEJOCTATKH U CIIOCOOBI X
ycTpaHeHus. JIuHelHblil tuckpuMuHanT Ouiiepa.

CBs13b IMHEHHOTO AUCKpUMHUHAHTAa DuUInepa ¢ METOAOM
HaUMEHBIIINX KBaJpaToB.

CmMech MHOTOMEPHBIX HOpMaNbHBIX paciipeneneHuil. CeTb
pamnanbHBIX 6a3ucHbIX pyHKui (RBF) n mpumenenne EM-
anroputma 1t e€ HacTporiku. CpaBHenne RBF-cetn u SVM ¢
TayCCOBCKHUM SIJIPOM.

Tema 1.3

I'myGokne HEHPOHHBIE CETH.

ObocHOBaHHS TITYOOKHUX HEMPOHHBIX CETEH: BHIPA3UTENBHBIE
BO3MOXXHOCTH, CKOPOCTh CXOJMMOCTHU IPH U30BITOYHOM
napameTpHu3alyu.

Ceéprounsie Heliponnsie cetd (CNN) s nzo0paxkeHuii.
Ceéprounslii HeiipoH. Pooling Helipon. Bribopka
pa3MedeHHbIX u300pakeHuit ImageNet.

ResNet: ocratounas ueiiponHas cets (residual NN). CkBo3Hbie
cBsI3M Mex Ty citosimu (SKip connection).

CBEpTOUHBIE CETH I CUTHAJIOB, TEKCTOB, TpadoB, urp.
Pexyppentusie mHetiponnsie ceta (RNN). O0yuenue
pekyppeHTHBIX cereit: Backpropagation Through Time
(BPTT).

Cetu nonroii kpaTkoBpeMeHHo# mamstu (Long short-term
memory, LSTM).

Pexyppentrbie cetn Gated Recurrent Unit (GRU) u Simple
Recurrent Unit (SRU).

Tema 1.4

Heiiponnsie cetn ¢ 00yueHHEM
0e3 yuuTers.

Hetipornas cetp Koxonena. KonkypeHnTHOe 00ydeHue,
crparerun WTA u WTM.

Camoopranusytomiasics kapta Koxonena. [Ipumenenue nis
BU3YAJIIBHOTO aHaIn3a JaHHBIX. VICKyCCTBO MHTEpIpETaIiy
kapt KoxoHeHa.

Astokonuposiuk. Jlunennsiit AE, SAE, DAE, CAE, RAE,
VAE, AE nns xnaccugukanuu, MEOTOCIOMHBIH AE.
Ipen-obyueHne HEHPOHHBIX ceTeit (pre-training).

Ilepenoc oOyuenus (transfer learning).

Mmuoro3agaynoe ooyuenue (multi-task learning).
CamocrosrtensHoe o0ydenue (self-supervised learning).
Jluctriuisinysg Mozienel WM CypporaTHoe MOJICIHPOBAHHE.
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OOy4eHue ¢ HCIOJIb30BaHUEM ITPUBUIICTUPOBAHHOM
nHpopmarun (learning using priveleged information, LUPI).
I'enepaTuBHBIE cOCTs3aTeNbHbIE ceTH (generative adversarial
net, GAN).

Tema 1.5

BekTopHble npeacTaBacHus
TEKCTOB | IpadoB.

BekropHble npencraBienus Tekcra. [ umoresa
JUCTPUOYTUBHOM CEMaHTHUKH.

Monenu CBOW u SGNS u3 nporpammsr word2vec.
Uepapxuueckuii SoftMax.

Mopnens FastText.

BekropHsie npencraBneHns rpagos.

Mmuoromepnoe mkanuposanue (multidimensional scaling,
MDS).

BekropHoe npescraBieHue cocencTra (Stochastic neighbor
embedding, SNE u tSNE).

Marpuunsie pasnoxenus (graph factorization).

Mogenu ciydaitasix 6myxaanuit DeepWalk, node2vec.
O0600mEnHBIN aBTOKOMPOBLIHMK Ha Tpadax GraphEDM.
[Mpencrasienue o rpadoBbIX HEHPOHHBIX ceTsix (graph neural
network, GNN). [lepenada coobmienwii mo rpady (message
passing).

Tema 1.6

Mopenu BHUMaHUA U
TpaHchopMepsl

3anayu 00pabOTKHU U MPeoOpa30BaHUs MOCIICI0BATEIBHOCTEH
(sequence to sequence).

PexyppeHTHast ceTh ¢ MOJICNTbI0 BHUMAHHSI.

PasHoBUAHOCTH MOZIeNIell BHUMAHUS: MHOTOMEPHOE,
uepapxuueckoe, Query—Key—Value, Baytpennee (self-
attention).

Mogenu Baumanus Ha rpadax (Graph Attention Network).
3anava kiacCU(pUKAIMK BEPIIUH Tpada.

Tpancdopmepbl. OCOOEHHOCTH apXUTEKTYPhI KOJUPOBIIMKA U
JICKOJIPOBIIKA.

Kpurepun o0y4eHus u olieHUBaHUE KauecTBa
(mpenoOyuenne). Monens BERT.

[MpuknamHble 3a1a4n: MANTMHHBIN IEPEBOJI, AHHOTUPOBAHUE
M300paKeHHH.

Mogenu BHUMaHUS 1 TpaHCQOPMEPHI JJIsl TEKCTOB,
n300pakeHui, rpados.

Tema 1.7

OOyueHne paHXUPOBAHHIO

ITocTanoBka 3a1aun 00y4deHuUs paHKupoBaHuto. [IpumMepsl.
IToroueunsie MeToasl PanroBas perpeccusi. Panrosas
kinaccudukaryst, OC-SVM.

IMonmapusie metonsl: RankingSVM, RankNet, LambdaRank.
CnucouHble METOIBI.

IIpu3Haku B 3aa4e paHXUPOBAHUS TOMCKOBOM BBIJAUM:
TEKCTOBBIE, CChIIOUHBIE, KinkoBble. TF-IDF, Okapi BM25,
PageRank.

Kpurepun xauectBa pamxkupoBanus: Precision, MAP, AUC,
DCG, NDCG, pFound.

I'myGokast cTpyKTypHpOBaHHasi ceMaHTHuecKasi Mojesis DSSM
(Deep Structured Semantic Model).

Tema 1.8

PCKOMeHHaTeHBHBIe CHCTCMBI.

3anayn KOabopaTuBHON (pUIBTpaAIIuM, TPAH3AKIIMOHHBIE
JIaHHBIE.

Koppensimonnsie meto sl USer-based, item-based. 3amaua
BOCCTAHOBJICHHS TIPOIYIICHHBIX 3HAUCHUI. Mephl CX0/ICTBa.
Paspexennas nunelHas moaenb (Sparse Llnear Method,
SLIM).




JlaTeHTHBIE METOIBI HA OCHOBE MaTPUYHBIX Pa3JI0KEHUH.
Mertoz riaBHBIX KOMITOHSHT IS pa3pekeHHbIX JaHHbIX (LFM,
Latent Factor Model). MeTox cToxacTU4eCKOTO TpajHeHTa.
HeorpunarensHsie maTpuynsie pasinoxeHus NNMF. Meron
YepeayoIuXcsa HAaMMEeHBITNX KBaapaToB ALS.
BeposTHOCTHBIN JaTeHTHBIN ceMaHTHIeCKul aHamm3 PLSA.
Mogens ¢ yuérom HesiBHOM nHpopmanuu (implicit feedback).
ABTOKOIMPOBITUKY JIJIS1 KOJUTAOOPATHBHOHN (DHIIETPALINH.
Y4éT NONMOIHUTENBHBIX TPU3HAKOBBIX TAHHBIX B MAaTPUYHBIX
Pa3I0KEHUSIX U aBTOKOJAUPOBIIUKAX.

JluneiiHasa u KBagpaTU4HAs perpeccUoHHbIe Moienu, libFM.
I'umeprpadoBas TpaH3aKIIOHHAS TEMaTHIECKast MOJIENb JIIS
y4éTa JONOTHUTEIbHBIX JaHHBIX.

N3mepenue kauecTBa pekoMeHaaluii. Mepsl pa3nooOpasus
(diversity), HoBu3HHI (novelty), mokpeiTus (coverage),
JoramnBocTH (serendipity).

Tema 1.9

AI[aHTI/IBHI)IC MCETOIbI
IIPOrHO3UpPOBaHUA.

3anavya MpOrHO3UPOBAHUS BPEMEHHBIX pa0B. [Ipumepst
MIPUWIOKEHUM.

DKCIOHEHIMAIBHOE CKOb3s1Iee cpeaHee. Mozaenp Xonbra.
Mopens Teina-Beitnxa. Moaens XonpTa-Yunrepca.
AJnanTuBHAs aBTOPErpecCHOHHAst MOJETTb.

Crnensauuii KOHTponbHbIM curHai. Mogens Tpurra-Jlnya.
AnanTuBHAS CENEKTHBHAS MOJENb. AJANTUBHAS KOMIIO3ULIUA
MOJEIIEH.

JlokanbpHas aganTanys BECOB C PETYJISPU3ALMEH.

Tema 1.10

OOyueHne ¢ MOAKPEIICHUEM.

3anmaga 0 MHOTOpYKOM OaHanTe. YKagHble U STICHIIOH-Ka/THEIE
crpareruu. Metox UCB (upper confidence bound).
AlanTHBHBIE CTPATETUU HA OCHOBE CKOJB3SIINX CPETHUX.
Mertox cpaBHEHUS ¢ TIOJKpEIICHUEM. MeTo1 TIpeciieIOBaHMUS.
[locraHoBKa 3a7auu B ciTydae, KOT/Ia areHT BIHSAET Ha Cpey.
LenHocts cocTostHus cpepl. LIeHHOCTh AEHCTBUS.

JKanmHble cTpaTerny MaKCUMHU3aIUY IIEHHOCTH. Y paBHEHUS
ontuManbHOCTH bemmana.

Meton SARSA. Meron Q-o0y4enns. Tunuzanus MeTO0B Ha
on-policy u off-policy.

I'myGokoe Q-o0yuenue HetiponHoi cetu DQN Ha mpumMepe
oOydeHus urpam Atari.

I'paauenTtHas ontumu3aiys crpareruu (policy gradient).
CBs13b ¢ MakCUMHU3aNKeEH log-mpaBaomoqo0omus.

Mopenu akTop-KpuTuK. Mojenu ¢ HenpepbIBHBIM
YIIPaBICHUEM.

[TocTanoBKa 3ama4ul Mpy MOICITUPOBAHUH CPEAbl. THumm3aIus
MmeTon0B Ha model-free u model-based.

KonrekcTHblil MHOTOpYKUiT Oanaut. JIuHelHas perpeccCHoHHast
MOJiejIb ¢ BepXHEH 1oBepuTeNbHOM oneHkoi LinUCB.
OrneHrBaHKE HOBOM CTPATETHH IO OOJIBIITIM UCTOPHICCKIM
JTAHHBIM, COOPMHUPOBAHHEIM IIPH CTAPBIX CTPATETHSIX.

Tema 1.11

AKTHBHOE 00yUEeHHUE.

OcHOBHBIE cTpaTeruu: 0TOOP 0OBEKTOB U3 BEIOOPKU U U3
MOTOKA, CHHTE3 00BEKTOB. [IpHuiokeHust akTHBHOTO O0YYEeHMS.
[Mouemy akTHBHOE 00y4eHHE OBICTpEE MACCUBHOTO.
OneHnBaHKe KauecTBa aKTUBHOTO 00yueHus. Kpusble
o0yJeHHS.

CaMIIupoBaHue 110 HEYBEPEHHOCTH.

ComnnupoBaHue 1o Hecoraacuio B komutere. CokparieHue
MPOCTPAHCTBA PELICHUH.

CaMIIMPOBAHUE 110 0’KUAAEMOMY H3MEHEHUIO MOJIEIH.
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CoMIITUpOBaHUE 110 0KUAAEMOMY COKPAILICHHIO OIIHOKH.
Cunre3 00BEKTOB METOIaMH Oe3TrpaileHTHON ONTHMHU3AIIHH.
Meron Hennepa-Muna.

CuHTe3 00BEKTOB 10 KPUTEPHIO COKPAILEHHS JUCIICPCHH.
B3BemmBanme 1o MIOTHOCTH.

Brenenue nzyvaromux AeMCTBUI B CTPATErME0 aKTUBHOTO
o0yuenuu. Anroput™msl e-active u EG-active.
Hcnonp3oBaHme akTUBHOTO O0YYeHHS B KPayICOPCHHTE.
CorracoBanne OIICHOK aHHOTaTOpoB. HazHaueHue 3amanmmii
AHHOTaTOpaM.

3.4. Opranuzaius caMOCTOATEIbHONU paboThl 00yYaIOITUXCS

CamocrosarenbHas paboTa CTyJeHTa — o0s3aTeNbHasl 4acTb 00pa30BaTEIbHOIO Ipolecca,
HarpaBJIeHHAs HA Pa3BUTHE TOTOBHOCTH K MPO(PECCHOHATTEHOMY M JIMYHOCTHOMY CaMOOOpa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JalIbHEHIIEro 00pa3oBaTeIbHOr0 MaplIpyTa U IpoPecCuoHaNbHON Kapbephl.

CamocrosTenbHast paboTa 00y4aronmMxcs 1Mo JUCHUIUIMHE OpraHU30BaHa KaKk COBOKYITHOCTh
AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECHEeYMBAIONINX YCIEUTHOE OCBOCHHE
JUCLUTUIMHBL

AynuropHas camocTosiTellbHas paboTa 0oOydaroIIMXCsl MO JAMCLUIIIMHE BBIIOJHSAETCS Ha
y4eOHBbIX 3aHATHSX [0/ PYKOBOJCTBOM IMperojaBaTesis M IO €ro 3aJaHuio. AyauTopHas
caMoCTosITeNIbHAs paboTa 00y4YaroIuXCs BXOIUT B 00N 00beM BPEMEHHU, OTBEEHHOTO y4eOHBIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJaMeHTUPYETCs PAaCIUCAHUEM YUeOHBIX 3aHATUH.

BreayauTopHas camocTosiTenibHas paboTa 00ydJaronmxcs — INIaHupyeMast yaeOHas, HayqHO-
UCClIeIoBaTeNbCKasl, IpakTuyeckast padoTa 00yyaroIuxcsl, BbIIOJIHAEMAast BO BHEAYAUTOPHOE BpeMs
10 3aJIaHUIO M TIPH METOJUYECKOM PYKOBOJICTBE IPETOAaBATEINs, HO 0€3 €ro HelmocpeACTBEHHOTO
y4acTHsl, paCIUCAaHUEM YUeOHBIX 3aHATUN HE PErJIaMEHTHUPYETCS.

BueayauropHas camocTosiTeNnbHast paboTa 00yyaronuxcsi BKJIIOYaeT B ceOsi:

- MOJITOTOBKY K 3alIUTE JJaOOpaTOpHBIX padoT;

- MOJITOTOBKY K K3aMEHY;

- U3y4YEeHUE TEOPETHUYECKOr0 M IPAKTUYECKOro MaTepuaya IO PEKOMEHIOBaHHbBIM
UCTOYHUKAM;

- BBITIOJTHEHHUE JTAOOPaTOPHBIX padoT;

- MOJITOTOBKA K MTPOMEKYTOYHOM aTTECTAIH B TEUCHHE CEMECTPA.

CamocrodarenbHas paboTa o0y4aroIUXcs € y4yacTHEM MpernojaBarens IpelycMaTpuBaeT
NPOBEICHUEM KOHCYJIBTAIIUH TTEePEe]] 3a4ETOM.

3.5. IIpuMeHeHwHe >IEKTPOHHOTO 00YUCHHUSI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUU

[Ipn peanuzanuu mporpaMMbl yuyeOHOW JUCIHUIUIMHBI JJIEKTPOHHOE oOOydeHue u
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUU HE IPUMEHSIOTCS.




4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIIUU (11).

Yposuu Hrorosoe Ouenka B Ioka3aTenn ypoBHs c()OPMHPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO MATHOATILHOU
KOMIIeTeHIuu(-i) 0aJ110B cucreme npogeccHOHATLHOT(-bIX)
B 100-6abHOi 10 pe3yJabTaTam KoMmeTeHUMH(-i)
cucreme TeKyuien u [K-5:
10 pe3yJibTaTaM MPOMEKYTOYH O N/-TIK-5.1
TeKyIIel u aTTrecTanuu W/I-TTK-5.2
MPOMEKYTOYHOIM WA-TK-5.3
aTTeCTAUU
BBICOKUH OTJIMYHO OO6yuaromuiics:
—  MOXeT pa3paboTaTh MOAH(PHUIIMPOBAHHYIO MOJIENH ITyOOKOTO 00YYEHUS JUIsl PEIICHHUS IIOCTABICHHBIX
3ajay;
—  MOJXET TOYHO KiaccupuuupoBath Meto sl UH;
—  MOXET MaKCUMAJbHO TOYHO BBHIOUPATH CTPYKTYPY AaHHBIX M OHONINOTEKY UX 00pabOTKU pU
MOCTPOCHUH MOJICTIH TTyOOKOTO 00YUICHUS;
—  MOXET [TPOBECTU KAYECTBEHHBIN aHAITH3 U BBISBUTH 3aKOHOMEPHOCTH C MOMOIIBIO AITOPUTMOB
rI1y0OKOTo 00yUeHHSI.
MOBBILIEHHBII XOpOILIO OOyyatommuiics:
—  MOXeT pa3paboTaTh MOAENb TITyOOKOro 00yUYeHUSI IS PELICHH s IOCTABICHHBIX 33134,
—  MOXeT KjaccupuurpoBats Meto s 1UI;
—  MOJXET BBIOMpATh CTPYKTYPY JaHHBIX ¥ OMOIMOTEKY UX 00pabOTKH IPH MOCTPOSHUH MOJICITH
ri1y00KOTo 00yUeHNS;
—  MOXET [IPOBECTU aHAJIIM3 U BhISBUTH 3aKOHOMEPHOCTH C IOMOIIBI) AJITOPHTMOB [IIyOOKOr0 00yUeHHSI.
0a30BBII YIOBJIETBOPUTEIBHO OO0yyaromuiics:

MOJXET pa3paboTaTh YIPOIIEHHYIO MOJIEIh TITyOOKOTO 00YYeHUs JIJIsl pEIICHUS TOCTABICHHBIX 33]1a4;
MOXeT KiaccuuunpoBats 6a3oBbie MeToasl UI;

JUTSL HEKOTOPBIX 3a7a4 MOXKET BEIOMPATh CTPYKTYPY AaHHBIX U OHONIHOTEKy MX 00paboTKu Ipu
MTOCTPOCHUU MOJIEITU TTyOOKOTO O0yUCHHS;

MOXET [TPOBECTH YaCTHYHBIN aHAIIM3 U BBISIBUTH 3aKOHOMEPHOCTH C IOMOIIBIO AJITOPUTMOB IIIyOOKOTO
o0yueHus.
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HU3KHH HEYIOBJIeTBOpUTENbHO | OOydarommiics:

— HE MOXET pa3paboTaTs MOJEINb TITyOOKOT0 OOYUEHHS ISl PeIICHNs IIOCTAaBICHHBIX 33/1aY;

— He MOXeT Kiaccupuunposats Metosl UU;

—  HEe MOXET BBIOMPATh CTPYKTYPY IaHHBIX U OMOJIIMOTEKY X 00paOOTKH NPU OCTPOSHUN MOJIECIN
nIyOOKOro 00yJeHuS;

—  HE MOXET IIPOBECTH aHAIIN3 U BBIIBUTH 3aKOHOMEPHOCTH C ITOMOIIIBIO alTOPUTMOB TITyOOKOT0o
o0ydeHus.

5. OIIEHOYHBIE CPEJICTBA JJI1 TEKYIIETO KOHTPO.JISA YCOIEBAEMOCTH U TIPOMEXKYTOYHOM
ATTECTALUH, BKJIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUYAIOIIIUXCA

ITpu npoBeeHUH KOHTPOJIS CaMOCTOSITEIbHON pabOThl 00yYarOIUXCsl, TEKYILEro KOHTPOJISA U MIPOMEKYTOYHOM aTTecTaluu 1o yu4eOHOM AUCHUIIIUHE
(MeTto/ipl ¥ TEXHOJIOTUH UCKYCCTBEHHOTO MHTEIJICKTA) IPOBEPSIETCS YPOBEHb CHOPMUPOBAHHOCTH Y O0YUAFOIIUXCSI KOMIIETCHIIUI U 3aIIAaHMPOBAHHBIX
pe3yJabTaTOB 00y4EHUs MO AUCLUILIMHE, YKa3aHHbIX B pazjelie 2 HacTOsIIEH MporpaMMBbl.

5.1. ®opwmbl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, PUMEPHI TUIIOBBIX 3aJaHHI:

Ne i q)OprI TEKYHIEro KOHTPOJIA HpI/IMepBI THIIOBBIX 3azla}mi'1

Paznen | | JlaGoparopHsbie paboTHI JlaboparopHblie pabOThI

. UccnemoBanne Bo3mokHOCTEH Onbmmoreku Keras.

. Peanuzarust 0IHOCIIOMHBIX HelipoceTel Ha si3bike Python.

. PacrioznaBanne u300paskeHnii ¢ MOMOIIBIO HelipoceTeil Ha si3bike Python.
. ITocTpoenne camMmoobyUaroIuxcst ceTe Ha s3p1ke Python.

. Pa36op tekcra. Pabora ¢ 6ubnmorekoit word2vec.

. Pabota c Oubnmuorekamu [ aHaTM3a TEKCTA.

. [TocTpoeHne TEKCTOBBIX TUATIOTOBBIX CETEBBIX CUCTEM.

. IIporuo3upoBanne BpeMeHHBIX psioB B Python.

. opMHpOBaHHE MYJIbTHATEHTHBIX ceTeid B Python.

O©oOo~NouThkhwWwN —
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5.2. Kpurepun, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HanmeHoBaHnue
OLIEHOYHOI'0 IIxanel oneHUBaHUS
cpelacTBa
pei Kputepun onennBanus
(KOHTPOJILHO-
100-6anabHast aTudanabuas
OLICHOYHOI'0
CUCTEeMa cucrema
MepOonpUATHS)
JlaGopatopHbie paGotel | Pa00Ta BhIMOTHEHA 10THOCTRIO. HeT ommbok B mporpamme. BosMoxHO Hamiane 5
HEOOIBIIOT0 OTKJIOHEHHS OT OKHIACMOT0 PE3yJbTaTa, He SBIAIOLINECS CISICTBHEM
HE3HAHUS MWW HeTIOHNMaHUs yaeOHoro Mareprana. O0yJaromuiics mokas3ai HOTHBIN
00beM 3HaHMH, YMEHUH B OCBOCHUH, IPOIIEHHBIX TEM M NPUMEHEHHUE UX HA IIPAKTHUKE.
PaboTa BhINoITHEHA TIOHOCTBIO, HO MPUMEHEH Hed(H(hEKTUBHBIN METO PELICHUSI. 4
Jlony1ieHa oHa omiOKa Wid 1Ba-TpU HEJOUETA.
Homymiensr 6omnee oHO# ommOKy min O6oiee ABYX-TPeX HeI0UETOB. 3
Jomymiensr rpy0bie ommOkn. PaboTa BBITIOTHEHA HE TIOTHOCTHIO 2
5.3. IIpomexyTouHasi aTTecTalUs:
®opma NpoMeKyTOUHOIH TunoBblie KOHTPOJILHBIE 32/IaHUSI U HHbIE MATEPHAJIBI

aTTecTaluu

AJISI TIPOBEACHUS l'lpOMe?KyTO'-IHOﬁ aTrreCTalmm:

OK3aMeH

Buier 1:

Bompoc 1. Uto Takoe nquaronansHbIi Metox JlesenOepra-Mapksapara?

Bomnpoc 2. Uto Takoe «mapanndy ceTH, U Kak ero n3oexars?

Bonpoc 3. Kak BeIOMpaTh 4KCI0 CIOEB B PaIMEHTHBIX METOJaX HACTPOMKH HEHPOHHBIX CEeTEi?

5.4. Kpurepun, mKaabl OHEHUBAHUS IPOMEKYTOUYHOM aTTeCTallMi Y4eOHON AUCIMILINHBI:

dopMa IPOMeKYTOUHOM

IIkaanl oieHUBaHUSA

aTTecTanuu
H Kpurtepun oneHuBanus
AHMEHOBAHHME OLICHOTHOI'0 100-6a;1s1bHas HaTudamibHan
cpeacTea cucrema cucrema
OK3aMeH B YCTHO# (opme 1o Ouseram OO6yuaromuics: 5

—  IEMOHCTPHUPYET 3HAHUS, OTIUIAIOIINECS TITyOnHOHN 1
COZIEpPKATENbHOCTBIO, AACT MOJHBIA HCUYEPIIBIBAIOIIUN OTBET, KaK Ha
OCHOBHBIE BOIIPOCKHI OMJIeTa, TaK M HA JOMOTHUTEILHEIC,
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DopMa IPOMEKYTOYHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum oneHuBanus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

—  cBOOOAHO BJaJieeT HAYYHBIMHU MOHITUSIMH, BEAET TUATIOT U BCTYHAeT B
Hay4HYIO TUCKYCCHIO;

—  CcHOocOOCH K MHTETpaIliy 3HaHUH 110 ONpeIeIICHHON TeMe,
CTPYKTYPUPOBAHHUIO OTBETA, K aHAIH3Y MOJIOKEHUH CYIIECTBYIOIINX
TEOpHiA, HaAyYHBIX [IKOJI, HAIIPABJICHUH 110 BOIPOCY OMIIEeTa;

—  JIOTHYHO W JIOKa3aTeNbHO PACKPBIBAET MPOOIeMy, IPEII0KEHHYIO B
ouiere;

—  cBOOOZAHO BBIMOJIHACT IPAKTUUECKUE 3aJaHUS TIOBBIICHHON
CIIO’)KHOCTH, IPEAYCMOTPEHHBIE IPOTrPaMMOH, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOM U IOTIOTHUTEIILHON JINTEPATYPOH.

OTBeT HE COMEPKUT (PAKTHUECKUX OIMMNOOK U XapaKTepU3yeTCsl TIIyOHHOM,
MIOJTHOTOM, YBEPEHHOCTBIO CYKICHHUH, HIUTIOCTPUPYETCS] IPUMEPAMH, B TOM
Yrcye U3 COOCTBEHHOM MPAaKTHUKH.

OO0yyaromuiics:

—  IOKa3bIBaeT JOCTATOYHOE 3HAHUE yUeOHOro MaTepHaia, HO IOIycKaeT
HECYIIeCTBeHHbIE (haKTHUECKHE OIINOKH, KOTOPBIE CIIOCOOECH UCIIPABUTh
CaMOCTOSITEIbHO, OJlaroapst HaBOASIIEMY BOIIPOCY;

—  HEeAOCTaTOYHO pacKphiTa MpodiemMa no oJHOMY U3 BOIIPOCOB Ouiera;
—  HEeAOCTaTOYHO JIOTUYHO HOCTPOEHO M3JI0KEHHE BOIPOCa;

—  YCIICIIHO BBINOJIHSAET NPEAYCMOTPEHHbIE B IPOrpaMMe NPAaKTHIECKUE
3aJ]aHusl CpeTHEH CII0)KHOCTH, aKTUBHO paboTaeT ¢ OCHOBHOM JINTEPATypOid,
—  JIeMOHCTPHUpPYET, B I[eJIOM, CUCTEMHBIH MMOAX0/ K PEIICHUIO
MPAaKTUYECKUX 3371a4, K CAMOCTOSTEIHHOMY ITOIIOJIHEHUIO U OOHOBIICHHIO
3HAHWH B X0Jie JalbHelel yaeOHoi paboThl U podhecCHOHATBHON
JeSTeTbHOCTH.

B otBete packpbiTO, B OCHOBHOM, COJepKaHUE OMIIETa, HMEIOTCS
HETOYHOCTH NPU OTBETE HA JONOJHUTEIBHBIE BOIPOCHI.

OO0yuaromuiics:
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DopMa IPOMEKYTOYHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum oneHuBanus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

—  TIOKa3bIBaeT 3HaHMA (PparMEHTapHOTO XapaKTepa, KOTOphIe
OTIMYAIOTCSA TOBEPXHOCTHOCTHIO M MAJIOH COAEPKATEIBHOCTHIO, IOTYCKAET
(akTHueckue rpyoble OMNOKHY;

—  HEe MOXKET 000CHOBATh 3aKOHOMEPHOCTH H MPHUHIIUIIBI, OOBSICHUTD
(akThl, HapyIIeHa JTOTUKa H3JI0KEHHS, OTCYTCTBYET OCMBICIEHHOCTD
MIPEICTaBISIEMOT0 MaTepHala, MPEeICTABICHNAS O MEXIIPEAMETHBIX CBS3IX
cia0kble;

—  CIIPaBISAETCS C BBHITIOIHEHUEM MPAKTHUECKUX 3aJaHUM,
MPEyCMOTPEHHBIX MPOrPAMMOi, 3HAKOM C OCHOBHOM JINTEPATYPOH,
PEKOMEHIOBAaHHOHN MPOTPaMMOii, TOMTYCKAET IMOTPEITHOCTH 1 OMIHOKY TIPH
TEOPETHUYECKUX OTBETAX M B XOJI€ MPAKTUIECKON pabOTHI.

ConepikaHue OMIeTa PacKpPhITO ¢l1a00, UMEIOTCS HETOYHOCTH IIPH OTBETE
HAa OCHOBHBIE M AOTIOJHUTEIbHBIE BOIPOCHI OMJIETa, OTBET HOCHT
PEeNpOAYKTUBHEINH XapakTep. HeyBepeHHO, ¢ OOIBIINMU 3aTPyTHEHUSIMHU
peniaeT NpakTUYecKue 3a/lauy WK He CIIPaBIsIeTCs ¢ HUMU
CaMOCTOSITEIHHO.

Oo6yuaromuiics, 00HapyHBaET CYIIECTBEHHBIE TPOOEIBI B 3HAHMSIX
OCHOBHOT'0 y4eOHOTr0 MaTepuana, JIoMycKaeT IPUHLUIINATbHbIE OLIHOKH B
BBITOJTHEHNUH TIPEAYCMOTPEHHBIX MTPOrPaMMOii MPAKTHYECKUX 3aJaHHMH.

Ha 6osbIiryto 4acThb IOMOIHUTEIBHBIX BOIIPOCOB MO COEPKAHHIO IK3aMeHa
3aTPYHSAECTCS JaTh OTBET MM HE NAET BEPHBIX OTBETOB.
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTECTalUU.

OneHka no JUCLUILIMHE BBICTABIISETCS 00yUarouieMycs ¢ YYETOM pe3yJIbTaTOB TEKYLIEH U
IIPOMEXXYTOYHOH aTTeCTalUu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas cucrema

Texymuil KOHTPOJIb:

- 1a00paTOpHbIE PAOOTHI 2-5
- KYPCOBOM MPOEKT

[IpomesxyTouHast aTTecTanus 2-5
(Ox3amen)

Hroro 3a nucuMnjinny
Ok3aMeH

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanu3anus mporpammbsl [IpeyCMaTpUBAeT MCIOJIb30BaHUE B Ipolecce OOydeHUs
CIIEYIOIIMUX 00pa30BaTEIbHbIX TEXHOJIOTU!

- IIPOEKTHAs! JeSATEIbHOCTD;

- IIPOBE/ICHUE UHTEPAKTUBHBIX JICKIIHIA;

- IPYNIIOBBIX JUCKYCCHIL;

- MOUCK U 00paboTKa MH(pOpMAIHU C UCTIOJIb30BAaHUEM ceTu VIHTepHeT;

- JIMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUHY;

- WCTIOJIH30BaHNE HA JIEKIIMOHHBIX 3aHATUSAX BUICOMATEPHAJIOB M HATJISAHBIX TIOCOOHIA;

- oOydeHue B COTpyJHUYECTBE (KOMaH1Has, TpyMIoBas padoTa).

7. IMPAKTUYECKASA IOAI'OTOBKA

[IpakTryeckast MOATOTOBKA B paMKax y4eOHOH MUCHUIUIMHBI PEeAU3yeTCs TPU MPOBEACHUN
71abopaTOpHBIX padoT.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O TPOUECCA 1A JIMIL C
OI'’PAHUYEHHBIMHA BO3MOKHOCTAMMHU 310POBbAA

[Ipn oOyyeHuM JHUI] C OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0pOBbsi M HHBaJIH/IOB
UCTIOJB3YIOTCSl TOAXO/IbI, CIIOCOOCTBYIOIIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTENbHON Cpembl:
TEXHOJIOTUH Au(depeHInanud 1 UHIUBUIYaTbHOTO OOy4YeHUs, PUMEHEHHE COOTBETCTBYIOLINX
METOAMK 10 paboTe C WHBAJIMIAMH, HCIOJb30BAHUE CPEJICTB JUCTAHLMOHHOTO OOIICHUS,
MIPOBEJICHUE JOMOJHUTEIbHBIX WHJIMBUIYAJbHBIX KOHCYJbTAI[Mi MO M3y4YaeMbIM TEOPETUYECKUM
BOIIPOCAM M NPAKTHUYECKUM 3aHATUSAM, OKa3aHUE IMOMOLIM NPU MOATOTOBKE K INPOMEKYTOUHON
aTTeCTalUN.

IIpu HeoOxomuMocTu paboyas mporpamMMa JAUCHUUIUIMHBI MOXKET OBITh aJlaNTHpPOBaHA IS
oOecrnieueHns 00pa30BaTEIbLHOrO MpoIlecca JUIAM C OTPaHMYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS, B
TOM YHCJI€ JUI AUCTAaHIIMOHHOTO O0YYeHHUS.

Y4eOHble W KOHTPOJBHO-U3MEPUTENIbHbIE MaTepuaabl NPEACTaBIAIOTCS B (dopMax,
JOCTYIIHBIX JUISI U3YYEHUS CTYJIEHTaMU C OCOOBIMH 00pa30BaTeIbHBIMHU MOTPEOHOCTAMHU C YUETOM
HO30JIOTUYECKUX Py HHBAJIUOB!

JUis TOArOTOBKM K OTBETY Ha IMPAKTUYECKOM 3aHATUHU, CTYJEHTaM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMHU 3JJ0POBBSI CPEIHEE BPEMsI YBEINYMBACTCA 110 CPABHEHHUIO CO CPEIHUM BPEMEHEM
MOJATOTOBKU OOBIYHOTO CTY/ICHTA.

JU1s CTyI€HTOB C MHBAIMHOCTBIO UJIM C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbsI (hopMma
IIPOBEJEHUS TEKYLIEH U IPOMEKYTOUYHOM aTTECTALUN YCTAaHABIMBAETCS ¢ YUETOM UHAUBUAYAJIbHBIX
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MCUXO0(PU3NIECKUX 0COOEHHOCTEH (YCTHO, MICHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpE, B
¢dopme TECTUPOBAHUS U T.II.).

[IpomexyTouHas arrecTanus Mo AUCLUUIUIMHE MOXET MPOBOAUTHCS B HECKOJIBKO 3TaloB B
dopMe pyOEKHOTO KOHTPOJSI MO 3aBEPIICHHIO HM3YYCHHUS OTACTBHBIX TEM IUCHUIUIMHEBL [Ipu
HEOOXOJUMOCTU CTYICHTY MPEAOCTaBISETCS JOMOJHUTEIbHOE BpeMs Uil MOJArOTOBKM OTBETa Ha
3a4€TE UM DK3aMEHE.

Jlyia ocyiecTBiICHHs] MPOLEAYp TEKYIIEro KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOYHOM
aTTecTaliud OOyYaloluXcs CO3MAI0TCS, MPU HEO0OXOIUMOCTH, (OHIBI OIICHOYHBIX CPEJNCTB,
aJanTUPOBAHHbIE JJIS JTUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbSI M TIO3BOJISIOLINE OLIEHUTh
JOCTHIKEHUE MMM 3alUIAHUPOBAHHBIX B OCHOBHOW 0OOpa30BAaTENbHOW MPOTpaMMe pPe3yJIbTaTOB
o0ydeHHs U YpOBEHb C(OPMHUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBJICHHBIX B 00pa3oBaTeIbHON
nmporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

MaTepI/Ia.HI)HO-T€XHI/I‘-IeCKO€ obecnieueHue JUCHUIIJIMHBI ITPU O6y‘-IeHI/II/I C HCIIOJB30BaHHUECM
TpaAUIIUOHHBIX TEXHOJOr Ui O6y‘lCHI/I${.

HaumenoBaHue yueOHBIX ayIUTOPHIA,
JadopaTopuii, MaCTEpPCKUX, OUOJINOTEK,
CIIOPT32J10B, MOMeEIIeHU 151 XPAHEHHS H
NpoPUIAKTHYECKOr0 00CIy:KUBAHUS YIeOHOTO
000py10BaHus U T.II.

119071, r. MockBa, Maasblii Kanyaxckuil nepeyJiok, 10m 2, crpoenue 6
ayIUTOPUHU JUIsl NPOBEACHUS 3aHATUI KOMIUJIEKT yueOHoii Mebenu,

OcHaméHHOCTh YUeOHBIX ayIUTOPHIA, 1a0opaTopuii,
MAaCTEepPCKHX, 0H0JIMOTEK, CHOPTUBHBIX 32JI0B,
TNOMeIeHUH 1JIs1 XPaHEeHUsI ¥ NPO(PUIAKTHYECKOT0
o0caTy’KMBaHUS y4eOHOT0 000pPYAOBAaHHS M T.II.

JICKAOHHOI'O THIIa TEXHUYECKUE CPEICTBA OOYICHHUSI, CITyKaITUE JIs
MIpeICTaBIeHUs yueOHol nH(opManny O0IbIION
ayJIUTOPHUU:

— HOYTOYK;

— TPOEKTOD;

— TPOEKIMOHHBIN 3KpaH.

ayJUTOPUH ISl IPOBEJCHUS MPAKTHYECKUX KOMIUIEKT yueOHO# Mebeny,

3aHATHH, IPYTIIIOBBIX U MHIAUBUAYAJIbHBIX TEXHUYECKUE CPEICTBA OOYICHHUSI, CITyKaITUE JIIIs
KOHCYJBTAIlM/, TEKYIIET0 KOHTPOJIS U

5 MIpeICTaBIeHUs yueOHol nH(opManny O0IbIION
MPOMEKYTOUYHOHN aTTecTallun

ayAUTOPUU:

— HOYTOYK;

— TIPOEKTOP;

— TNPOEKLHUOHHBIA IKpaH;

— TepCOHANbHBIE KOMIIBIOTEPHI JUIsl 00yYarOmuXCsl.

Iomemenusi A1 CAMOCTOSITEIbHOM PaGoThI OcHALEHHOCTH MOMeLIEeHHN I 1JIsl CAMOCTOSITeIbHOM
ol0yyaommxcs pa6oThI 00y4arommMxcst
YUTAIBHBIN 331 OHOIHOTCKH — KOMIIBIOTEpHAs TEXHUKA;

— TIOAKIIFOYCHHUEC K CCTHU I/IHTepHCT.
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10. YUYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE YYEFHOHN JUCIHUILINHBI
T A— Anpec caiita 9bC KosimdecTBo
Ne Ton HJIM JIEKTPOHHOI'O pecypca IK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe u3ianust (yueoHuk, YII, HN3nareabcTBO 9
n/n MIT u 1p.) H3TaHUS (3anonnsaemcs 0,11 U30aHUIL 8 OuodmoTeKe
) 9JIEKMPOHHOM 8Ude) Yuupepcurera
10.1 OcHOBHas nHUTEPATypPa, B TOM YHCIIE DIIEKTPOHHBIEC N3TAHUS
1 IMporoapsikoHoB A. | Anroputmsl Data Science u ux | YII Nudpa-NUnxenepust 2022 https://znanium.com/catalog/docu | -
B., ITIemoB I1. A., MpaKTUYECcKas peajn3amnus Ha ment?id=417222
Capmosunkos B. E. | Python
2 Baes A. A., ITpumeHeHne 00BEKTHO- VII IToBomxkckuii [ TY 2022 https://znanium.com/catalog/docu
Usanos K. O., OpPUCHTUPOBAHHOTO ment?id=424643
Unatos 0. A., [IPOrPaMMUPOBAHHUS B 3aa4ax
Jleyxun A. H. 00pabOTKU CHTHAIIOB H
M300paKeHHUH C DIICMEHTAMH
WCKYCCTBEHHOTO WHTEJUICKTA
3 Annpeitunkos A. HHTemnekTyanbHbIe VYueOHuk HUI] UHOPA-M 2023 https://znanium.com/catalog/docu
B., AanpeitunkoBa | WHGOPMAIMOHHBIE CUCTEMBI U ment?id=417737
O. H. metoasl M1
10.2 JlonomHUTENbHAS TUTEPATYPA, B TOM YHCIIC JICKTPOHHBIC U3TaHUS
1 Hukonenko C. U., | ['mybokoe o0ydenue II1 [Murep 2020 https://znanium.com/catalog/docu | -
Kanypun A., ment?id=378630
Apxanrensckas E.
2 Scuunkuit JI. H. WHTeIEKTyalbHbIE CHCTEMBI | Y4eOHHK JIaboparopus 3uanuit | 2020 https://znanium.com/catalog/docu | -
ment?id=365891
3 IIaraeBa A. B., WuTennexTyaibHbIE CHCTEMBI VII Coy 2018 https://znanium.com/catalog/docu | -
PaeBuu K. B. Y TEXHOJIOTUHU ment?id=342146
4 Jlonma A. ANTOPUTMBI O0YUEHHS C I1I1 JIMK Tlpecc 2020 https://znanium.com/catalog/docu
nojkpemieHreM Ha Python ment?id=367155

10.3 Metoaudeckue MaTepraisl (yKa3aHusl, pPEKOMEHIAINH IT0 OCBOCHHIO TUCIUILTHHEI aBTopoB PI'Y uMm. A. H. Kockirnna)



https://znanium.com/catalog/document?id=417222
https://znanium.com/catalog/document?id=417222
https://znanium.com/catalog/document?id=424643
https://znanium.com/catalog/document?id=424643
https://znanium.com/catalog/document?id=417737
https://znanium.com/catalog/document?id=417737
https://znanium.com/catalog/document?id=378630
https://znanium.com/catalog/document?id=378630
https://znanium.com/catalog/document?id=365891
https://znanium.com/catalog/document?id=365891
https://znanium.com/catalog/document?id=342146
https://znanium.com/catalog/document?id=342146
https://znanium.com/catalog/document?id=367155
https://znanium.com/catalog/document?id=367155
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11. HHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 npoeccruoHaIbHbIE 0A3bl JAHHBIX:

Nenmm | DekTpoHHBbIE yUeOHbIe U3aHUS, JIEKTPOHHbIE 00pa3oBaTebHbIE PecypChl

1. OBC «Jlanby http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U31aTelIbCKoro neHTpa «Muppa-M»
http://znanium.com/

3. Onexrponnbie u3nanus «PT'Y um. A H. Koceirnaa» wa mnargopme IbC
«Znanium.comy http://znanium.com/

4. O0pazoBarenbHas miardpopma «HOpaiit» https://urait.ru/

5. Dnexrponnbie pecypesl «Polpred.com O630p CMW» https://www.polpred.com/

6. DnekTpoHHbIe pecypcebl «HannoHanbHOM 35eKTpoHHO0# Onbnnotekn» («HOby)
https://rusneb.ru/
IIpodeccnonanbubie 6a3bl JAHHBIX, HH(OPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. Nudopmarmonno-anamutnieckas cuctema SCIENCE INDEX (BxirroueHHasi B HAyIHBIH
urdopmarmonssiii pecypc eLIBRARY.RU) https://www.elibrary.ru/

2. baza mannbix Springer eBooks Collections nznatenscta Springer Nature.
ITnardopma Springer Link: https://rd.springer.com/

3. Onektponnslii pecypc Freedom Collection uznarenscta Elsevier
https://sciencedirect.com/

4. baza naHHBIX Hay4HOTO UTHUPOBaHUsS Scopus u3aarenbcTBa Elsevier
https://www.scopus.com/

5. baza manaeix ORBIT IPBI (Platinum Edition) kommanuu Questel SAS
https://www.orbit.com/

6. baza nanubpix Web of Science kommanuu Clarivate Analytics
https://www.webofscience.com/wos/woscc/basic-search

7. basze nannbix CSD-Enterprise komnanuu The Cambridge Crystallographic Data Center
https://www.ccdc.cam.ac.uk/

8. Hayunast snextponHas Oubimnoreka «elibrary.ruy https://www.elibrary.ru/

9. baza mannbix uznarensctBa SpringerNature

https://link.springer.com/

https://www.springerprotocols.com/

https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%Reference Work%22
http://zbmath.org/

http://npg.com/

11.2. TlepedeHb mporpaMMHOIO 0OECTIeUeHUS

PexkBHU3UTHI MOATBEPKAAIOIIETO
Neni/m | IlporpamMHoe o0ecrieuenne aoxkymeHTa/ CBOOOAHO
pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | xoutpakt Ne 18-3A-44-19 ot 20.05.2019
3. V-Ray mis 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions koHTpakT Ne 18-9A-44-19 or 20.05.2019
5. Wolfram Mathematica KoHTpakT Ne 18-DA-44-19 ot 20.05.2019



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
https://urait.ru/
https://www.polpred.com/
https://rusneb.ru/
https://www.elibrary.ru/
https://rd.springer.com/
https://sciencedirect.com/
https://www.scopus.com/
https://www.orbit.com/
https://www.webofscience.com/wos/woscc/basic-search
https://www.ccdc.cam.ac.uk/
https://www.elibrary.ru/
https://link.springer.com/
https://www.springerprotocols.com/
https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%25ReferenceWork%22
http://zbmath.org/
http://npg.com/

18

6. Microsoft Visual Studio koHTpakT Ne 18-9A-44-19 or 20.05.2019
7. CorelIDRAW Graphics Suite 2018 KoHTpakT Ne 18-9A-44-19 or 20.05.2019
8. Mathcad koHTpakT Ne 18-DA-44-19 ot 20.05.2019
0. Matlab+Simulink KoHTpakT Ne 18-9A-44-19 or 20.05.2019.

10. Adobe Creative Cloud 2018 all Apps (Photoshop, | koutpakt Ne 18-2A-44-19 ot 20.05.2019
Lightroom, Illustrator, InDesign, XD, Premiere
Pro, Acrobat Pro, Lightroom Classic, Bridge,
Spark, Media Encoder, InCopy, Story Plus, Muse

W Ip.)
11. SolidWorks KoHTpakT Ne 18-9A-44-19 or 20.05.2019
12. Rhinoceros KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
13. Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. FontLab VI Academic koHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate koHTpakT Ne 18-DA-44-19 ot 20.05.2019
16. KOMITAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
17. Project Expert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnpT-OuHAHCH KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. AnpT-HHBeCT KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
20. [Iporpamma miis moaroToBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21, Huanor NIBELUNG KOHTpakT Ne 17-DA-44-19 ot 14.05.2019

JIUCT YYETA OFHOBJIEHUH PABOYEM ITPOTPAMMbBI YUEBHOM
JUCIHUIVIMHBI/MOY JISA

B pabouyto nmporpammy y4eOHOH AMCHUIUIMHBI/MOTYJISi BHECEHBI N3MEHEHHSI/OOHOBIICHUS U
YTBEPKJIEHBI Ha 3aceIaHnuu Kadeaphl:

Ne roj XapakTep W3MeHeHHi1/00HOBIeHHIT HOMep MPOTOKOJIa
O0OHOBJICHHA ¢ YKa3aHHMeM pasjeJia U 1aTa 3aceJaHusl
PIIA Kagenpsl




