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1. He.]]l/l H 3aJa4YM1 OCBOCHUS JUCIHUIIJINHBbI

Heas AUCHUNIMHBLI 3aKIIOYAEeTCS B OBIAJACHUU (YHIAMCHTAIBHBIMA 3HAHUSIMHU B
00J1aCTH HEHPOHHBIX CETEM M UX UCIOJIb30BAHUU MIPU PEIICHUN HAYUYHBIX U MPUKIIAIHBIX 3a/1a4.

3agaum JMCHUILIMHBI:

— wu3yueHHe O0a30BBIX TEOPETHUYECKUX OCHOB METOJOJOTUU HEHPOHHBIX CETeH,
MaTeMaTUYECKUX MOJEJIEN U METOJOB, JIEXKAIIUX B OCHOBE HEUPOHHBIX CETEH;

— (opmupoBanue ymeHuid BBIOOpPA aApPXUTEKTYpPhl HEHPOHHOH ceTH ¢ Y4ETOM
0COOEHHOCTH peIllaeMbIX 3a7aY;

— (¢dopMUpOBaHHE YMEHUU pealln30BaTh HEHPOHHYIO CETh C MCIIOJIb30BAHUEM IAKETOB
MpOTrpamm;

— (opmupoBaHue HaBBIKOB PabOTHI C HaOOpaMH JAHHBIX, HCIIOIB3YEMBIMH IS
00y4eHHUs1 HEHPOHHOM ceTH;

—  (opmupoBaHue ymeHu aHaIM3a PE3yIbTaTOB PAaOOTHI HEUPOCETH U KOPPEKTHPOBKH
MOCTPOEHHBIX MOJIEIICH.

2. Mecro nucuuniaunbl B crpykrype OIIOII BO

JlucuurivHa OTHOCHUTCS K JUCHUIUIMHAM 3jekTuBHoro wmoxayns «Digital & IT.
MaimmHHOE 00yYeHHEe U aHAJIU3 JTAaHHBIX» YacTH y4eOHOro I1aHa, OPMUPYEMOH YUaCTHUKAMHU
00pa3oBaTelIbHBIX OTHOLICHHH.

Heo0xoauMbIMU YCIIOBUSIMHE JIJ1s1 OCBOCHHS AUCIMILIUHBI SBIISTFOTCSL:

— 3HAaHHE OCHOBHBIX MOHSTHI JUCKPETHOH MaTeMaTUKH, NPUKIAIHONW aireOpsbl,
BBIYUCIIMTENILHON MaTeMaTHKHY;

— 3HaHME OCHOB s3bIKa mporpamMupoBanue Python, ymenue paspabaTbiBaTh
QJITOPUTMBI PELICHUS 3214 ¥ 3aIIUChIBATh X HA S3BIKE MPOrPaMMHUPOBAHNS;

— BIQJICHUC HABBIKAMH HCIIOJIb30BaHHS KOMITBIOTCPHBIX TEXHOJIOTHMH U CPEICTB
00paboTKM HHPOPMALIUH.

CopneprkaHue JUCIMIUIMHBI CIYKAT OCHOBOHM Ui OCBOCHMs NUCHHUIUIMH «[IpHKianHbie
3aJlauy aHaJIM3a JaHHBIXY», IJIS IPOXOXKICHUS IPAKTUKH, HAYYHO-UCCIIEIOBATEILCKON pabOTHI.

3. Pesyabtatbl 00y4eHus Mo AMCHUIINHE

[Ipouecc w3ydeHHs AMCUMILIMHBI HampaBieH Ha (OPMUPOBAHME CIEAYIOLIUX
KOMITETEHIINI:
Tabmuma 3.1
Koz u HaumeHoBaHMe
Kon u HanmeHnoBaHue Kon u HanMeHoBaHMe pe3ynbTata 00ydeHust 1o
HHIUKATOPA JOCTHXKCHHS
KOMIICTCHIINU JUCIUATUTHHE

komnereHmmu (MAK)

YK-1. Cnocoben
OCYULIECTBJISATh IIOUCK,
KPUTUYECKUN aHAIN3 U
CHHTE3 HH(pOpMaInH,
MPUMEHSTH CUCTEMHBII
HOJXOM AJISl pEIICHUs
MOCTaBJICHHBIX 3aJa4

VYK-1.1. OcymecTBuser
BBIOOP aKTyaJIbHBIX
POCCHIICKHX 1 3apyOeKHBIX
HCTOYHMKOB, a TaK K€ MOUCK,
cOop 1 00paboTKy
nHdopmanmy, He00OX0IMMO
JUISL pEILICHNUS! TTOCTaBJICHHON
3a7a4n

3HaTh: 31 KilaccHuecKre MaTeMaTHYECKHUE
MOACIH, HpI/IMeHHeMI)Ie B paSHI/I‘-IHbIX 06nacmx
YeJI0BEYECKON AEITEITLHOCTH

YwMets: Y1 MonudunupoBaTh KIaCCHYECKHUE
MaTEMaTHYECKUE MOJEIH AJISl PELICHUS
KOHKPETHBIX 33/1a4 IPO(heCCHOHATBHOM
JIeSITEIbBHOCTH

Bnagers: B1 onbiToM IpuMeHeHHsI METO/I0B
MaTeMaTHYeCKOTr0 MOJICTUPOBAHUS JIJIsl
pelIeHrs] KOHKPETHBIX 3a/1a4
npodeccnoHATLHON EATETHHOCTH.

YK-1.2. Cucremarusupyer u
KPUTHYECKH aHAIN3UPYET
MHGOPMALINIO, TTOTyYEHHYIO
W3 pa3HbIX UCTOYHUKOB, B
COOTBETCTBHUH C
TpeOOBAHUSIMHU M YCIOBHIMHU
3a7a4u

3Hatb: 32 crocoObl MPUMEHEHUS MOJIeTei
HEHUPOHHBIX ceTel st 00paboTku HHPOPMALTUU
U pacrto3HaBaHMs 00pa30oB

YMmeTs: Y2 oneHUBAaTh Ka4eCTBO O0YIECHUS
MoOJIeNIell MAIlTMHHOTO 00yUYeHHS;

Bmaners: B2 TexHomorusMu aHanusa u
WHTEPIPETAIIMHY TTOJIYYCHHBIX JAHHBIX B




obactu HWHTCJUICKTYAJIbHBIX CUCTCM.

VYK-2. CnocobeH onpenensiTsb
KPYT 3a/1a4 B paMKax
IOCTaBJIEHHOH LIEU U
BBIOMpPATh ONTHMAJIbHEIC
CHOCOOBI UX PEIICHHS,
UCXOAs U3 IEUCTBYIOIINX
MIPaBOBBIX HOPM, HMEIOIIHXCS
PECYpCOB U OIrpaHUYEHUI

VYK-2.1. TIpoBoaur ananus
IMOCTaBJICHHOM ICITN U
(hopMyITHUpYyET COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpBIE HEOOXOMMO PEILIUTh
IUTSL €€ JOCTHIKEHUS

3Hath: 33 MOCTAaHOBKY OCHOBHBIX 3a/1a4
MAIIMHHOTO O0YYeHNs, OCHOBHBIE TIOHATHS 1
0a30BbI MaTEMaTHUECKHUI1 anapaT HEYETKOM
JIOTHKH; CTIOCOOBI THOPHUIM3AIINN METOIOB
BBIYHMCIIMTEIHLHOIO HHTEIIEKTA C
HCTIONB30BaHUEM TPAIUIIMOHHBIX METOIOB
ONTUMU3AIMY U PacIiO3HaBaHUS 00Pa30B

YMmeTs: Y3 mpoBOIUTE aHAN3 3a7aqH IS
BBIOOpA HAWJIYUIIIETO METO/IA BEIYUCIUTEIBHOTO
MHTEJUICKTA WK THOPHIHOTO METO/Ia,
MOAXOJISIIET0 JIJIsl KOHKPETHOM 3a/1a4H;

Brnanets: B3 uHCTpyMEHTaMU MIPOCKTHPOBAHUS
1 OLICHKA KaueCcTBa MOJIeJIel HEUPOHHBIX CeTer

YK-2.2 Beibupaer
ONTHMANBHBIN cIOCO0
peuieHus 3a1a4, UCX0As U3
UMECIOIUXCS PECYPCOB
OrpaHUyYEHUI

3uatb: 34 ocHoBHBIE apxutekTypbl MHC 1
00J1acTH MX MPUMEHEHHS; OCHOBHBIE CIIOCOOBI 1
npasuia o0yuenus MHC.

YMmeth: Y4 olieHUBaTh KauecTBO 00ydeHUsI
paznuunbix Moaeneit UHC; monenuposatsb
HHC cpencrBamu HefipomakeToB Matlab
NNTool.

Bnaners: B4 HaBbIkaMu pelIeHus 3a1a4
aNMnpOKCHUMAIIMH, IPOTHO3UPOBAHHUS,
KJIaccU(UKAIMU TaHHBIX, PACTIO3HABAHHS
00pazoB

TIKC-1 CmocobrOCTB
OCYIIECTBISITh U
KOPPEKTUPOBAaThH
TEXHOJIOTHYECKHE ITPOLIECCHI
HedTera3oBoro NpOU3BOICTBA B
COOTBETCTBUH C BRIOpaHHOM
cdepoii npodheccrnoHaNbHON

JCATCIIPHOCTH

TIKC-1.1 OcymectBasieT BEIOOp U
CHCTeMaTU3aLHUi0 HHHOPMAIIUH O
TEXHOJIOTMYECKUX Mpolieccax
He()Tera3oBoro NpoU3BOJICTBA

3HaTh: 35 0COOEHHOCTH MPUMEHEHHUS
HEWPOHHBIX ceTel B MPO(eCcCHOHANTLHON
JICSITETIBHOCTH

YMets: V5 npuMeHaTs HeHpOHHBIE CETH B
poeCCUOHANBHO CSITEIBHOCTH

Brnanets: B5 TexHOnMOTHMEH HEHPOHHBIX ceTeit
JUIsl pelieHns MpoeCcCUOHAIIBHBIX 3a1a4

4, O0beM AUCHHILIHHBI
OO0t 00bEM TUCHUILIMHEI COCTABIAET 3 3auéTHBIX eaquHuIb], 108 yacos.

Tabnuma 4.1.
AynuTOpHBIE 3aHATHS/KOHTAKTHAS
®opma Kypc/ YAHTOP Camocrodrenb ®opma
pabora, Jac. Konrpois,
o0ydeHu | cemect Hast paboTa, HMPOMEXYTOYHO
Jlekmu | Ilpaktudecku | JlabGopaTopHBI yac -
o p Jac. i aTTecTanuu
u € 3aHATHUS € 3aHATHS
OYHO- .
4/7 12 24 - 72 - 3a4ér
3a04Has

5. CTpyKTypa M coJep:KaHue JUCIHIJIMHBI
5.1. CtpykTypa IUCLUILIHBI.
OuHno-3a0uHas popma o0yuenus (O3DO)

7 cemecTp
Tabmuna 5.1.1
Crpyxkrypa AynutopHsie
Ne JUCTTUTUTAHBL/ MOTY IS 3aHATHS, Yac. CPC, | Bcero, OreHOYHBIE
n/n | Homep HaumenoBanmue Jac. Tac. Kon MK cpezcTBa
JI. | Hp. | JIa6.
paszena paszena
Beenenue B 3amanue Ha
TEMAaTHK MPaKTHYECKYIO
! ! I/ICKyCCTlZeHHBIX ! 2 i > 8 VR-2.1. p§60Ty Ne 1y
HEHPOHHBIX ceTeil
ITakeTs! mporpamMm 3ananue Ha
2 2 JuIst paboTHI € 1 2 - 5 8 YK-2.1. MPAKTUYECKYIO
HEHPOHHBIMU CETIMU pabory Ne 2
3 3 OO0yueHnue 1 2 - 5 8 TIKC-1.1 3amanne Ha




HEHpPOHHOM CeTH. NIPAaKTHUYECKYIO
Habopb! maHHBIX paboty Ne 3
[TonHoCBsA3HAA 3amanne Ha
HEHpOHHAs CeTh MIPaKTUIECKYIO
4 4 TPSMOTO 1 2 5 8 YK-2.1. paboty Ne 4,
pacrpocTpaHeHUs
(FNN)
I YK-2.1 3amanue Ha
OCTPOCHHC YK-2.2 MIPAKTHYECKYIO
5 5 apXUTCKTYpBI 1] 2 5 8 TKC-1.1 pabory Ne 5,
HEHPOHHOM CeTH U ee BOLIDOCH TECTa
oOyuenne YK-1.1 1
Pa6ora ¢ TensorFlow YK-2.1 3ananme Ha
6 6 1 Kagole 1 2 5 8 VK-2.2 MIPAKTUIECKYIO
g8 ' pabory Ne 6
.YK-1.2 3anaHue Ha
AHanu3 KkadecTBa YK-2.2. MIPAKTUYECKYIO
7 7 o0OyueHus HelpoHHoH | 1 2 5 8 IIKC-1.1 paboty Ne 7,
ceTH i BOIIPOCHI TECTA
YK-1.1 5
YK-2.1 3ananue Ha
Hp“HMeHeHHe . YK-2.2. MIPAKTUYECKYIO
8 8 HEUPOHHBIX CeTen 1 2 5 8 IKC-1.1 pa6ory Ne 8,
JUTSL PEIICHUS 3a1a4K BOIPOCE! TecTa
perpeccuu YK-1.1 3
CBEpTOUHBIE YK-2.1 3ananue Ha
9 9 P 1 2 5 8 VK-2.2. MPaKTHYECKYIO
HEHUPOHHBIE CETU KC-1.1 paGoty Ne 9
YK -1.2 3ananue Ha
TTpeBapuTebHO YK-2.1 MIPAKTUYIECKYIO
10 10 00y4eHHbIe 1 2 5 8 ;gfézlzl padory Ne 10,
HEUPOHHBIE CETH BOTIPOCH TECTa
YK-1.1 4
Heit YK -1.2 3amanue Ha
CHPOTHBI® COTH AT YK-2.1 MPAKTUIECKYIO
" " Zaclez‘c{T(;Sgili?“zK;HKa ' ’ ! ° VK-2.2. pabory Ne 11,
TIKC-1.1
PexyppenTtHbie YK-2.1. 3ananue Ha
12 12 Kypp 1 2 15 20 VK-2.2. MPAKTUIECKYIO
HEHUPOHHBIE CETH KC-1.1 paGory Ne 12
VK- Bompocer st
.. 11,1221, 3auéTa (B
13 | 3auér i i i i YK-2.2. ¢dopme TecTa)
IMKC-1.1.
Hroro: | 12 | 24 72 108

unrepgetic s GPU ot komnanuu NVIDIA.

5.2. ConeprxaHue TUCHUIUIMHBL.

5.2.1. ConeprkaHue pa3aesioB TUCIUTUTHHBI (JINTAKTHICCKUE STUHUIIBI).
Pa3znen 1. «BBeneHne B TeMaTUKy MCKYCCTBEHHBIX HEHPOHHBIX ceTei». XPOHOJOTMYEcKHe
ATalbl Pa3BUTUSl HEMPOHHBIX ceTel. Monenb MCKycCTBEeHHOro HelipoHa Mak-Kamnoka u Ilurca,
[Tepcentpon PozenOnarra. OpHOCIIOWHBIE M MHOTOCIONHbBIE HepoHHble ceTH. CeTH MpsIMOro
pacnpocTpaHeHUs U CeTU C OOpaTHbIMU CBs3siMH. [loHsATHE «Ti1yOOKHE HEHpOHHBIE CETU» U UX
npeumyiiectsa. Kiaccudukaiys HEHpOHHBIX ceTell B paspe3e paclpoCTpaHEHHs CUTHajda U
[JIyOMHbI HEHPOHHOW ceTH. 3aJayd, pelraeMble TITYOOKUMHM HEHpOHHBIMU ceTsMH. DYHKIUH
aktuBanmu. OO6opynoBaHue, NpumeHsemoe Uil HelpoHHelx cereil. CUDA — mnporpamMMmHbIi

Paznen 2. «Ilaketbl mporpamm Ui pabOTel ¢ HEHUpOHHBIMH ceTsmmu». O030p MaKeToB
nporpamm. ITakers! i padotsl ¢ ganHbiMA. [Takerst NUMPY u Pandas. IlakeTs! a1 ManMHHOTO




obyuenus. uctpuOyruB Anaconda, makerst JupyterLab, Jupyter Notebook. bubmmorekn Python
JUISL MOZIETPOBaHus 1 00yueHus HeliponHoi cetu. Ilakersr TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0ydyenne HeliponHok cetu. HaGopel maHHBIX». OOydeHHE C YYHTEIEM,
oOyuenue Oe3 yuurens, o0ydeHHE C MOAKPEIUIEHHEM. AJTOPHUTM OOpaTHOTO pPaclpoCTPaHEHUS
ommOku. Tunbl 337124, 3G(HEKTUBHO pelIaeMbIX C MOMOIIBIO TIIYOOKHX HEHMPOHHBIX CEeTeH (3a1a4u
pacro3HaBaHusl, 3a7a4u KiIacCU(HUKALMK, 3a/laull pEerpeccHd, 3a1aud Kiactepusaimu). Habopsr
JTAHHBIX 1711 00y4yeHuss HEHpOHHOW ceTH. TpeHHpPOBOYHBIE, TECTOBBIE M IMPOBEPOYHBIC JAHHBIC.
BosmorkHocTH makeToB mo padote ¢ Habopamu nanHbIX. [TonsTre snoxu oOyuenus. [louck HabopoB
JAHHBIX M3 pa3IMYHbIX HCTOYHUKOB (Githab u apyrux).

Paznen 4. «[lonHocBsi3Has HeliponHas cethb npsimoro pactpoctpaneHus (FNN)». Ananus
Habopa JaHHBIX C TOYKHM 3PEHUS JalbHEHIero MmocTpoeHus HeWpoHHoil ceru. KonnyectBo
CKPBITBIX CJIOEB U KOJUYECTBO HEHPOHOB. ba3oBbie 0OBEKTHI U MapaMeTpbl 0OBEKTOB ITyOOKHX
HeHpoHHBIX cereil B TensorFlow.

Pa3znen 5. «llocTtpoeHne apXUTEKTypbl HEHPOHHOM ceTu U ee oOydeHue». MeTpuku
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkuuu noteps u
ONTUMHU3ATOPHl 00yueHUs. DYHKUIWU MOTEph M onTuMu3atopsl oOyuenus. Dynkmmm SGD,
RMSprop, Adam. Pacio3naBanue npeaMeToB oaexanl — Habop nanusix MNIST. TIpenckaszanue
00y4eHHOI HEMpPOCETH.

Paznen 6. «Pabota ¢ TensorFlow u Kaggle». O6bexThl, GyHKIHK U TapaMeTpbl 00BEKTOB
riny0okux HedponHbix cereit B TensorFlow. Pabora ¢ muardopmoii Kaggle. Bosmoxunoctu
cepeuca. OcHoBHo#l pyHkunonan miatdopmer Kaggle. CopesnoBanus na Kaggle.

Pa3znen 7. «Ananu3 xauectBa oOyueHus HEMpoHHOU ceTn». OlLleHKa pealbHOTO KauecTBa
MoOJIeJI HEHMpOHHOW ceTu W Habopwl NaHHBIX. [loHsATHE «TIepeoOydeHre» HEHPOHHOU CeTH.
OmnpeneneHue nepeoOydIeHUs 1 METOIbI OOPHOBI ¢ HUM.

Paznen 8. «llpumeHeHne HEWPOHHBIX CeTed [UIsi pEUICHUS 3aJaud  PErpeccum».
HlkanupoBaHne W HOpMaTW3alUsl BXOAHBIX JaHHBIX. BBIOOp MeTpuK KadecTBa, (QYHKIUI
OLIMOOK M aKTUBAIIMH B 3aBUCUMOCTH OT pelaeMoi 3a1a4H.

Paznmen 9. «CBEprounbie HelpoHHBIE ceTh». CpaBHEHHUE IMOJHOCBS3HOW W CBEPTOUYHOM
HEHPOHHBIX CeTel MpH pelIeHu: 3a7ay paclo3HaBaHus n3obpaxenuil. SAapo ceépTku. Marpuna
nzobpaxenuil. Cnoum cBEPTKM U ciou mnoaBblOOpkU. MHcTtpymenTsl Keras u TensorFlow,
KOTOpbI€ TO3BOJISIIOT TOCTPOUTH CBEPTOUHYIO HEMpPOHHYIO ceTh. CBs3b MEXIy Habopamu
JMAHHBIX W apXUTeKTypoil HeiponHoir ceru. HabGop namabix CIFAR-10. Apxutextypa
cBéprounoii cetu LeNet 5.

Paznmen 10. «IIpenBapurensHo  OOydeHHBIE  HEHpOHHBIE  ceTH». lIpenMyimecTBa
UCIIOJIb30BAaHUS MPEBAPUTENILHO OOY4YEeHHBIX HeHpoHHBIX ceTeil. HelpoceTn, oOydueHHble Ha
Habope paHHbIXx ImageNet. O0630p coBpeMEHHBIX MpPENBAPUTENLHO OOYUEHHBIX apXUTEKTYp
HEHpPOHHBIX ceTe M pelleHus 3aJauyd pacrno3HaBaHUs u3o0paxkeHuil. IlpeaBapurenbHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. IlepeHoc oOyuenus B
HelpoHHBIX ceTsxX. [lepenoc oOyueHHsI Ha mpuMepe MpeABapUTENbHO O0yYEeHHON HEWpOHHOM
cetn VGG16.

Paznen 11. «HeliponHble ceTu i 3a1a4 00pabOTKH €CTECTBEHHOTO sI3bIKa». BBenenue B
00pabOTKy €CTECTBEHHOTO S3bIKa. AJNTOPUTM TOJATOTOBKM TeKcTa (MPUBEICHHE TEKCTa K
€IMHOMY PETUCTPY, OUYUCTKY TEKCTa OT JMIIHUX CHUMBOJIOB, TOKEHU3AIMHs TEKCTa, Pa3METKY
CJIOB TIO YaCTsIM PEUH, MPUBEJCHNUE CJIOB TEKCTa K HOPMAIBHOU (hopMe, BEKTOpPHU3AIHs). 3a1aun
00pabOTKH €CTECTBEHHOTO sI3bIKa. APXHUTEKTYpbl HEHPOHHBIX CeTei, NPUMEHSEMBIX NpU
pemeHnn 3a1a4 00pabOTKH €CTECTBEHHOTO SI3bIKa - CBEPTOYHBIE OJTHOMEPHBIC HEHPOHHBIE CETH
(CNN 1D) u pexyppenTHble HelipoHHBIE ceTd (RNN).

Paznmen 12. «PexyppeHTHBIE HEWPOHHBIE CETH». APXUTEKTYPhI PEKYPPEHTHBIX HEHPOHHBIX
CceTeld, MPUMEHSIEMbIX IS pellieHns ipakTuieckux 3amad. LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeTobsl u(poBbIX MPEICTaBICHUI TEKCTA:
YaCTOTHBI ~ IMOJXOJ,  TEeMaTW4YeCKOe  MOJEIMPOBAaHME,  JIUCTPUOYTHBHAs  CEMaHTHUKA.



Nuctpymentapuii Keras u TensorFlow s moctpoenust Mojenu pekyppeHTHON HEHpOHHOM ceTH,
pemaroniei 3agady kinaccudukamnuu TekctoB. [loctpoenne Helipoceteit ¢ apxutektypamu LSTM u
GRU na ocnose makeroB Keras u TensorFlow.

5.2.2. ConeprkaHue MUCIUTUIMHBI 10 BUIAM YICOHBIX 3aHSITHH.
JleknmoHHbIe 3aHATHS

Tabmmma 5.2.1
Ne | Howmep pazmena O0BemM, uac. T
/i JTUCLHITITAHBI (0]0]0] | 300 | 0O3Dd0 eMa JICKIHH
7 cemecTp
1 1 - - 1 BBenenne B TeMaTHKy NCKYCCTBEHHBIX HEMPOHHBIX CETEH
2 2 - - 1 [TakeTsl mporpaMM ajisi paboThl ¢ HEHPOHHBIMHU CETSIMHU
3 3 - - 1 Obyuenne HeliporHOM cetn. Habops! JaHHBIX
4 4 ) ) 1 IlonHoCBs3HAs HEUPOHHAS CETh MPSMOTO PaCIPOCTPAHEHUS
(FNN)
5 5 - - 1 [TocTpoeHue apXUTEKTYpbl HEHPOHHOM CeTH U ee 00y4eHHe
6 6 - - 1 Pabota ¢ TensorFlow u Kaggle
7 7 - - 1 AHanu3 KauecTBa 00y4eHHs HEHPOHHOU CeTH
8 8 ) ) 1 IIpumeHeHre HEHPOHHBIX CETEH [l PELICHUS 3aa4l
perpeccuu
9 9 - - 1 CBEpTOYHBIC HEHPOHHBIE CETH
10 10 - - 1 [IpenBapuTensHO 00yUeHHBIE HEHPOHHBIE CETU
11 11 - - 1 HeiipoHHble ceTH 1151 3a4a4 00paOOTKHM €CTECTBEHHOTO SI3bIKa
12 12 - - 1 PexyppeHTHBIE HEHPOHHBIE CETH
HUroro: - - 12
JlabopaTtopHbie paGoThI
JIaGopaTopHbIe 3aHATUS YI€OHBIM IJITAHOM HE IPEIYCMOTPEHBI.
HpaKTI/I‘IECKI/Ie 3aHATUA
Tabmuma 5.2.2
Ne Howmep paznena O0nbewMm, yac. T 4 a6
n/n JUCIUTIIUHBI (6]0]0) | 300 | 0300 CMa HpAKTHHECCKOU pabOThI
7 cemecTp
1 1 - - 2 Heiiponnsre cetn. [lepcentpon
2 2 - - 2 Pa6ora ¢ makeramu si3e1ka Python: NumPy, Pandas
3 3 - - 2 Pabora ¢ Habopamu JaHHBIX
- - 2 [TocTpoenue nMoJHOCBA3HON HEMPOHHOM CETH MPSIMOTO
4 4
pacnpoctpanerns (FNN)
5 5 - - 2 ITocTpoeHne apXUTEKTypHl HEHPOHHOU CETH U e¢ 00yIeHHE
6 6 - - 2 Pabora ¢ Kaggle
7 7 - - 2 AmHanus kadecTBa 00y4eHHsT HeHpOoHHOH ceTu. boproba ¢
nepeoOydeHHeM
8 8 - - 2 IMocTpoenue HEMPOHHOM ceTH sl pEeLeHUs 3a1auu
perpeccuu
9 9 - - 2 ITocTpoenue cBEPTOUHOM HEHPOHHOI ceTH
10 10 - - 2 Peamuzanus Kapt Koxonena
11 11 - - 2 I'enepanns Adaline HC ¢ ncnonszoBanueM QyHKIMN
0o0y4eHus
12 12 - - 2 I'enepanus konkypenTocnocooHoit HC ¢ ncnons3oBannemM
byHKIUH
HWroro: - - 24

CamocrosiTeibHast padoTa CTyAeHTa
Tabnuma 5.2.3




Ne Howmep O0bewM, yac.
i pasnena Tema Bunx CPC
muemmmner | OO | 300 | 0300
7 cemecTp
BBenenue B TemaTuky
1 1 i i 5 HCKYCCTBEHHBIX [MoaroroBka K MNPAaKTHYECKUM
. . paboTtam
HEHpPOHHBIX ceTei
[TakeTsl mporpamm st IloaroroBka K MHpakTUYECKUM
2 2 - - 5 paboThI ¢ HEHPOHHBIMHU paboram
CeTsIMU
3 3 ) ) 5 OO0ydeHue HEHPOHHOI [ToaroToBka K MPaKTHIECKUM
cetu. HaGopbl JaHHBIX paboram
[Monnoces3Hast HelipoHHast | [ToAroToBKa K MPakTHYECKUM
4 4 - - 5 CeThb MPSIMOTO paboram
pacnpoctpanerus (FNN)
[MocTpoenue apxurektypbl | IToaroToBka K MpakTHYECKUM
5 5 - - 5 HEWpOHHOM CeTH U ee paboram
o0yueHue
6 6 ) ) 5 Pa6ota ¢ TensorFlow u IloaroroBka K NpakTUUECKUM
Kaggle paboram
7 7 i ) 5 AmnHanu3 kayecTBa [oaroroBka K MpakTUYECKUM
0o0yJeHns HEHPOHHOM ceTn | paboTam
[TpuMeHeHne HEHPOHHBIX [oaroToBka K MPaKTHISCKUM
8 8 - - 5 ceTel AT pelIeHus 3aqadn | pabotam
perpeccuu
9 9 i i 5 CBEpTOYHBIC HEHPOHHBIC [oaroToBka K MPaKTHISCKUM
ceTH paboTtam
[TpenBapuTeIbHO [oaroToBka K MPaKTHISCKUM
10 10 - - 5 00yJeHHBIC HEHPOHHBIC paboTtam
cetu
Heliponnsle cetu st IToaroroBka K NpakTU4eCKUM
11 11 - - 7 3aa4 00paboTKU paboTam
€CTECTBEHHOTO SI3bIKa
12 12 ) ) 15 PexyppeHTHbIe HelipoHHbIe | IIoArOoTOBKA K MPAKTUYECKUM
ceTH paboTtam
15 1-12 - - - 1-12 IToaroroBka k 3adery
HWToro: - - 72

5.2.3. llpenogaBaHnWe AMCHUIUIMHBI BENETCS C TNPUMEHEHHUEM CIEAYIONNX BHUJIOB
00pa30oBaTeNbHBIX TEXHOJIOTHI:

— BH3yanm3anus ydeOHOTO Marepuaia B O(HCHOM IakeTe B IHAJIOTOBOM pEKHME
(JIeKLIMOHHBIE 3aHATHUSA);

— pabora B ManbIx rpynmax (MpakTHuecKue padboThl);

—  WHAUMBUIYyalbHbIC 3a/IaHus (IPAKTHIECKHE pabOThI).

6. TemaTnka KypCcOBBIX NPOEKTOB
KypcoBble npoekThl yueOHbBIM IIJIAHOM HE MPEAYCMOTPEHBI.
7. KoHTpoabHble padoThl
KonTtposnbHbie paboThl y4eOHBIM IJIAHOM HE MPeyCMOTPEHBI.

8. OueHka pe3yJIbTATOB 0CBOCHHS AUCHHMIIIUHBI
8.1. Kputepun OlleHMBAaHUS CTETICHW MOJHOTHI M KadecTBA OCBOCHHS KOMIIETCHIIUH B
COOTBETCTBUHM C IUIAHUPYEMbIMH pe3yiibTaTaMu 00yueHus npuseneHs! B [lpunoxennn 1.
8.2. PeliTmHTrOBasi cucreMa OIICHWBAaHUSI CTENCHHW ITOJHOTHI M KadecTBa OCBOCHUS
KOMITETEHIIMH 00y4aromuXxcsi 04HO-3a049HON (hopMBbI 00yUeHHS MpecTaBieHa B Tabmuie 8.1.
Tabmuna 8.1

Nen/n | Buusl MeponpusiTHii B paMKaxX TeKyIIEro KOHTPOs | KonnyectBo 6ajiioB




1 Texymias aTTecTanus

1 [IpakTuueckas padora Nel-4 0-20
2 KonTtposbablii TecT Nol 0-10
NTOI'O 3a nepByr0 TEKYIIYIO0 aTTECTAIHIO 0-30
2 TeKyliasi aTTeCTaIHsI
3 ITpakTudeckas padora Ne5-8 0-20
4 KonTponbHslit TecT Ne2 0-10
NTOI'O 3a BTOpYO TEKYIIYIO aTTECTAINIO 0-30
3 TeKyIasl arTecTaus
5 ITpakTuueckas padborta Ne9-12 0-20
6 Kontponbuslii Tect Ne 3-4 0-20
NTOI'O 3a TpeThIO TEKYIIYIO aTTECTAIUIO 0-40
BCET'O 0-100
9. YueOHo-MeTOANMYeCKOE H HHPOPMAIMOHHOE 0O0ecTedeHHe TN CIUTLIHHbI
9.1. IlepedeHb peKOMEHTyeMO JTUTEpaTyphl ipezcTaBicH B [Ipunoxenun 2.
9.2. CoBpemeHHbIe MpOohecCHOHAbHBIC 0a3bl JAHHBIX M HMH()OPMAIMOHHBIC CIPABOYHBIC
CHCTEMBL.

NoabkowhE

© ®

10.

11.

12.

13.

14.

15.

Nudopmannonusie pecypcebl

DiIeKTpOHHBIN KaTanor/Duekrponnas oudimoreka TUY http://webirbis.tsoqu.ru/

OBC «Jlanb» http://e.lanbook.com

Hayunas snexkrponnas 6uoiroreka ELIBRARY.RU http://www.elibrary.ru

OBC «IOpaiit» https://www.biblio-online.ru

OBC «bubaunokommuexrarop» http://bibliokomplektator.ru/

Harmmmonanpusiii Daexkrporno-Mudopmarmonnsiii Koncoprimym (HOUMKOH)
MexayHapoaHbIA €BPONEUCKUN MHAEKC IIUTHUPOBAHMSA B 00JACTH I'YMAaHUTAPHBIX HAYK
European Reference Index for the Humanities (ERIH)

MexayHapoaHbsle pedepaTuBHble 0a3bl HAyYHBIX U31aHui http://www.scopus.com
bubanoreka TEXHUYECKUX CTaTel 10 pa3padoTke He(TIHBIX U ra30BBIX MECTOPOKICHUN
OO011ecTBa HHXKEHEPOB-HEPTIHUKOB SPE

POLPRED.com O630p CMU

baza nanHeix PocnateHT

Ilone3Hble CCHIJIKKM HA IPYTHE ICKTPOHHBIE PECYPCHI

Poccuiickuii  rocynapcTBEeHHBIH yHHBepcuTeT HedTd MW rasa wmM. M.M. I'yOkuHa
http://elib.tsoqu.ru/

bubnunoreka YhHUMCKOro rocygapcTBEHHOrO He(DTIHOIO0 TEXHHYECKOIO0 VHUBEPCHUTETA
http://elib.tsogu.ru/

Hayuno-Ttexaudeckas OuOmMOTeKa YXTHHCKOTO TOCYAApPCTBEHHOTO TEXHUYECKOTO
yHuBepcureta http://elib.tsogu.ru/

[Touckossie cuctemsr Google, Yandex, Rambler.

9.3. JIuneH3noHHOE W CBOOOIHO PaclpoCTpaHseMOe MporpaMmHoe obecreueHue — Microsoft

Office Professional Plus; Microsoft Windows;, Zoom (6ecrutatHast Bepcusi), CBoOOIHO-

pacnpoctpansiemoe I10.



https://www.tyuiu.ru/university/subdivisions/teachbookdep/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/elektronnyj-katalog-elektronnaya-biblioteka-tiu/
http://webirbis.tsogu.ru/
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/ebs-lan/
http://e.lanbook.com/
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/nauchnaya-elektronnaya-biblioteka-elibrary-ru/
http://www.elibrary.ru/
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/ebs-yurajt/
https://www.biblio-online.ru/catalog/D8904B5A-0D43-48D3-B26C-DC6C5A0C2D0B
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/ebs-ipr-books/
http://bibliokomplektator.ru/
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/natsionalnyj-elektronno-informatsionnyj-konsortsium-neikon-2/
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/mezhdunarodnyj-evropejskij-indeks-tsitirovaniya-v-oblasti-gumanitarnyh-nauk-european-reference-index-for-the-humanities-erih/
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/mezhdunarodnyj-evropejskij-indeks-tsitirovaniya-v-oblasti-gumanitarnyh-nauk-european-reference-index-for-the-humanities-erih/
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/mezhdunarodnye-referativnye-bazy-nauchnyh-izdanij/
http://www.scopus.com/
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/biblioteka-tehnicheskih-statej-po-razrabotke-neftyanyh-i-gazovyh-mestorozhdenij-obshhestva-inzhenerov-neftyanikov-spe/
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/biblioteka-tehnicheskih-statej-po-razrabotke-neftyanyh-i-gazovyh-mestorozhdenij-obshhestva-inzhenerov-neftyanikov-spe/
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/polpred-com-obzor-smi/
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/baza-dannyh-rospatent/
https://www.tyuiu.ru/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/poleznye-ssylki-na-drugie-elektronnye-resursy/
http://lib.gubkin.ru/
http://elib.tsogu.ru/
http://www.rusoil.net/default.aspx?dit=3604&active=1524&link=1685
http://www.rusoil.net/default.aspx?dit=3604&active=1524&link=1685
http://elib.tsogu.ru/
http://elib.tsogu.ru/

10. MaTepuainbHO-TeXHUYECKOEe o0ecneyeHue U CHUIIIMHBI
[Tomemienus A MpoBeAEHUS BCEX BUJIOB pabOThI, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM,
YKOMIIJICKTOBAHBI HGOGXOI[I/IMBIM OGOpy,Z[OBaHI/IeM U TCXHUYCCKHUMHU CPCACTBAMU 06yquI/1;1.

Tabmuma 10.1

/1

HaumeHnoBanue y4eOHBIX
MPEIMETOB, KypCOB,
JTUCTIUTUIAH (MOIyJIeH),
MPaKTHKH, HHBIX BUJIOB
y4eOHOH eI TeTFHOCTH,
MPEAYCMOTPEHHBIX C
y9eOHBIM TUTaHOM

HanmeHnoBanue noMemieHui ajis
TIPOBE/ICHUS BCEX BUIOB yUeOHOM
JeSITeIBHOCTH, TIPELyCMOTPEHHOMN yIeOHBIM
IUIAHOM, B TOM YHCJIC IIOMEIICHUS IS
CaMOCTOSTENIFHON paboTHI, ¢ yKa3aHHEM
MIepEYHsI OCHOBHOTO 000PYIOBaHUSA, YIeOHO-
HATJBIIHBIX IOCOOHH M UCTIOIB3yeMOT0

Anpec (MecTOpOKIeHHE)
MOMEIICHHUIT [J1s1 TPOBEICHUS
BCEX BUAOB ydueOHOU
JIeSITEIbHOCTHU TIPEIyCMOTPEHHON
y9eOHBIM IDTAHOM ( B CIy4ae
peanuzaiu 00pa3oBaTenbHON
MIPOTPaMMEI B CETEBOH (popme

00pazoBaTenbHO MIPOrPaMMHOTO 00ecIecUeHHS JIOTIOJTHUTEIHHO YKa3bIBAETCSI
MIPOTrpaMMBbI HauMEHOBAaHHE OpTaHU3alUH, C
KOTOPOI1 3aKJII0UaETCs JOTOBOP)
2 3 4

Heiiponnsie cetn

JlekuMOHHbIE 3aHATHSL:

VYueOHast ay TUTOpUS IS IPOBEACHUS
3aHITHHA JEKIIMOHHOTO THIIA, TPYMNIOBLIX U
UHIUBUAYATbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJIS M IPOMEKYTOYHON aTTeCTallul
(KOMITBIOTEPHBIH KJIAcC)

OCHaILIEHHOCTD:

Y4eOHas MeOeTb: CTOJBI, CTYIBS, CTOJIBI
KOMIBIOTEPHEIC, CTYJIbSI KOMITBIOTCPHEIC
KPYTSAIIUECS, TOCKA Ay TUTOpHAs, TpHOyHa
JIJISI YTCHUS JICKIUM, CTeIax
METaUTMYECKUH, IKap METaUTHUECKHUH.
KoMmmbloTeppl B KOMIUIEKTE, TMPOEKTOP,
TIPOEKIIMOHHBIN SKpaH, KOJIOHKH.

628609, TroMeHcKkast 001aCTh,
XanTel-MaHcuiickui
aBTOHOMHBIH okpyT — IOrpa,

r. HwkueBapToBCck, 3ananHblit
MIPOMBIIIIEHHBIN y3ei, [lanens
20, yn. Jlennna, n. 2/I1, ctp. 9,
ayn. 405

IIpakTudeckue 3aHATUSL:

YuebHass ayauTOpHsl IS IPOBEICHUS
3aHATHI CEMUHAPCKOTO THIA, (MPAKTHYCCKHE
3aHATHUA), TPYNIOBBIX W HWHIUBHIYaIBHBIX
KOHCYJIBTAIlMi, TEKYIIEro KOHTPONS H
MIPOMEKYTOUHOM aTTecTaluu
(KOMITBIOTEpHBIN KJIACC).

OCHaILIEHHOCTD:

YueOHast MeOesIb: CTOJIBI, CTYJIbS, CTOJIBI
KOMIIBIOTEPHBIE, CTYJIbS KOMITBIOTEPHBIE
KPYTAIIUECS, TIOCKA ayTUTOpHAs, TpHOyHa
JIJISI YTCHUS JICKIUH, CTeIIax
METAUINYECKUH, IIKa( MeTaIIMIECKHUil.
KommproTepel B KOMIDIEKTE, IPOCKTOP,
MIPOEKITMOHHBIN 9KpaH, KOJOHKH.

628609, TromeHcKast 001aCTh,
XanTtbl-MaHcuiCKUl
aBTOHOMHBIH okpyr — FOrpa,

r. HwxueBapToBck, 3ana Hblii
MIPOMBIILIEHHBIN y3ei, [lanens
20, yn. Jlenuna, n. 2/I1, ctp. 9,
ayn. 405

11. Metoauyeckue ykazanus no opranusanuu CPC

11.1. MeTtoanueckue yKa3zaHUs 10 MOATOTOBKE K MPAKTHUECKUM 3aHITUSM.
[IpakTuueckue 3aHATHS CIOCOOCTBYIOT YIIyOJIEHHOMY HW3Y4YEHHMIO JUCHUUIUIMHBI H
CIIy’)kaT OCHOBHOM (opMOil TOJBEIEHUS HTOIOB CAMOCTOSITEIBHOM pabOThl CTYAEHTOB.
OcHoBHasl 11eNIb 3aKJIIOYAETCsl HE TOJIbKO YIIIyOUTh M 3aKpElUTh TEOPETUUECKHE 3HaHUS, HO U
chopMHpOBATh NPAKTUYECKHE KOMIIETEHIINU, HEOOXOUMbIE Oy TyIITUM CHEIHATHUCTaM.

Ha mpakTuyeckux 3aHATUSX TPUBETCTBYETCS AKTUBHOE Yy4yacTHE B OOCYXACHUU
KOHKPETHBIX CHUTYyallui, CIOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAHUN HaxXOOUTh Hamboiee
3¢ pexTUBHBIE pellIeHNUs TOCTABIEHHBIX MPOOJIeM, YMETh HaXOAUTh MOJIE3HBINA TOMOIHUTEIbHBIN
MaTepua 1o TEMATUKE 3aHATHI.

PGKOMCHHyeTCﬂ ciaeayromasa cxemMa rnmoAroTOBKM K 3aHATHUIO:

1. IIpopaboTaTh KOHCIEKT JEKIHii;




2. I3yunTh peKOMEH0BAaHHYIO JIUTEPATYPY;
3. [Ipu 3atpynHeHusx cGopMyIHpOBaTH BOMPOCH! K MPETOAaBaTelIio.

11.2. Meroandeckue yKa3aHus 10 OPTaHU3aIlHd CaMOCTOSTEIIbHONW PaOOTHI.

CamocrosarenbHas paboTa SBISIETCS OAHOM W3 BakHEHIIUX (opM H3ydeHHUs 000
JUCUMIUIMHBL. OHa TMO3BOJIAET CHUCTEMATU3UPOBaTh M YIIIYOMTh TEOPETUYECKHE 3HaHuS,
3aKpEeNUTh YMEHUS U HAaBBIKHM, CIIOCOOCTBYET pPAa3BUTUIO YMEHHUI I0JIb30BAThCS HAYYHOH H
yuyeOHO-MeToquuecKko  nutepaTypoil.  Ilo3HaBaTenpHass ~ A€ATENBHOCTH B IIpOLIECCe
CaMOCTOSITENIbHOW PabOThI TPeOYyeT BHICOKOTO YPOBHS aKTUBHOCTH U CAMOOPTaHU30BaHHOCTH.

B yue6GHOM mporecce BBIAEISAIOT ABAa BHJIA CAMOCTOSATEIBHOM pabOThI: ayaUTOpHas U
BHEAyIUTOPHASI.

AymuTopHas caMocTosITeldbHas paboTa IO JIUCHMIUIMHE BBIIOJHIETCS Ha Y4eOHBIX
3aHSTHSIX 1101 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IPENOIABATEINS U 110 €T0 3a/1aHuUI0.

BreaynuropHas  camocrosiTenbHas — pabora  mpexacTtaBiseT  co0oil  joruueckoe
NPOJIOJDKCHUE AayIWTOPHBIX 3aHATHHA. 3aTpaThl BPEMEHU Ha BBINOJHEHHE OSTOW pPabOTHI
periaMeHTHPYIOTCs pabOYMM yU4eOHbBIM IIaHOM. Pexxum paboThl BIOMpaeT caM 00ydarouuiics B
3aBUCHUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBUH.

CamocrodTrenbHas paboTa MOXET OCYILECTBIIATHCS HHIMBUAYAJIbHO WU TPYyNIaMu
MarucTpaHTOB B 3aBUCUMOCTHU OT II€JIM, 00bEMa, KOHKPETHOM TEeMaTHUKU CAMOCTOATEIbHOU
paboThl, YPOBHS CII0)KHOCTH, YPOBHSI YMEHHI MarucTpaHTOB.

CamocrosiTenbHast paboTa BKIIOYAeT B ce0s1 paboTy C KOHCIIEKTOM JIEKLUI, U3ydeHHE U
KOHCIIEKTUPOBaHHE pEeKOMEeHyeMOi JUTEPaTYPBHI, MOJIrOTOBKA MyJIbTUMEIHA-
COOOIICHNI/OKIIAIOB, TIOATOTOBKA pedepaTa, TECTUPOBAHNE, PEIICHHUE 3a/1a4 M yINPaKHECHUN
no oOpa3ly, pelleHHe BapUaTUBHBIX 3a/ay, BBIIOJHEHHE YEpTEkKeH, CXeM, pacueToB
(rpaduueckux paboOT), pelIEHHE CUTYallMOHHBIX (Ipo¢eCCHOHANIbHBIX) 3a/1ay, MOATOTOBKA K
JIIOBBIM UIpaM, IPOEKTUPOBAHWE M MOJCIUPOBAHME PA3HBIX BHUJOB M KOMIIOHEHTOB
npodeCCHOHATBLHOM IeATEbHOCTH, HAyYHO-HCCIIEeI0BATEIbCKYIO PadoTy U Jp.

KoHTpons  pe3ynbTaToB  BHEAyIUTOPHOM  CaMOCTOSTENbHOW  pabOThl  MOXET
OCYIIECTBIISITBCS B Ipefiesiax BPEMEHHU, OTBEIEHHOTO Ha oO0s3aTeibHble yuyeOHBbIE 3aHATHS IO
JUCLUIUIMHE U BHEAYIUTOPHYIO CaMOCTOSITEIbHYIO paboTy MAarucTpaHTOB IO JMCLUIUIMHE,
MO’KET IPOXOJUTh B MUCbMEHHOM, YCTHON WM CMEIIaHHOH opMe.



[Ipunoxenue 1

I[Inanupyemble pe3ybTaThbl 00yUeHHs 1Jis1 GOPMHUPOBAHUS KOMIIETEHIIMU U KPUTEPUH UX OLlEHMBAHUS

Hucuunnuna: HelipoHHbIe ceTu
Kopn, nanpasnenue noarorosku: 21.03.01 Hedrerazooe aeno

Hamnpasnennocts (nmpoduis): bypeHnue HedTIHBIX ¥ ra30BbIX CKBOKUH

Koo u

Konmn

Kpurepun onieHnBaHus pe3yIbTaTOB 00yUeHHUS

Kon HaMMEHOBaHUE WHIIUKATOpa
KOMITCTEHIINT JIOCTHIKEHHS KOMIIETEHIIMH | oo MO BAHHE PesyIbTata
00y4YeHHS 0 JUCIUTLTHHE 1-2 3 4 5
(MIK)

YK-1 VYK-1.1. OcymectBusier | 3Hath: 31 kiaccuueckue | 3HaeT  HAa  HU3KOM | 3HaeT Ha  CpedHeM | 3HaeT Ha  BBICOKOM | 3HAE€T B COBEPILEHCTBE
BBIOOD aKTyaJIbHBIX | MaTeMaTHYECKUE MOJICNH, | YPOBHE KJIACCHYECKHE | YPOBHE KIIACCHYECKHE | yPOBHE KIIACCHYECKUE | KIACCHYECKHE
POCCHICKHX W 3apyOeXHBIX | MPUMEHSIEMBbIE B | MaTeMaTHYECKHE MaTeMaTHIeCKHe MaTeMaTHIeCKHe MaTeMaTHIeCKHe
HNCTOYHHMKOB, a TaK K€ | Pa3IM4HBIX 00acTax | MOJENH, IPUMEHIEMbIC | MOJIEIH, IPUMEHIEMBIC | MOJIEIH, IPUMEHIEMBIC | MOJENH, IPUMEHSIEMbIC
MOUCK, cOOp W 00pabOTKY | 4eIOBEUECKOI B Pa3JIUYHBIX 00JACTAX | B Pa3IMUHBIX 00JACTAX | B PA3JIMYHBIX O0JACTAX | B Pa3IMUYHBIX 00JaCTAX
nHpopmanny, HeoOXOTUMOH | AEATEIHLHOCTH YeJI0BEYECKOU YEJI0BEYECKOU YEJI0BEYECKOU YEJI0BEYECKOU
JUISL peIlieHus] OCTaBIeHHON JICSITETIbHOCTH JIESITETIBHOCTH JIESITETIBHOCTH JIESITeTIBHOCTH
331241 YMers: V1 | YmMeer Ha HH3KOM | YMEET Ha cpelHeM | YMeeT Ha BBICOKOM | YMEET B COBEpPILICHCTBE

MOJU(UIMPOBATH YpOBHE YpOBHE YpOBHE MOJU(MUIMPOBATH
KJIacCH9YecKue MOJU(UIMPOBATH MOIU(UIMPOBATH MOJU(UIMPOBATH KJIaCCHYECKHe
MaTeMaTHYeCKHEe MOJENH | KIacCH4ecKue KJIacCHYECKHe KJIacCHYECKHe MaTeMaTHYeCKue
JUISl pEIICHNS] KOHKPETHBIX | MaTeMaTH4YecKUe MaTeMaTHYeCKHe MaTeMaTHYeCKHe MOJENM ISl pEIIeHUs
3a71a4 Npo(ecCHOHAIBHON | MOJENH ISl PEIICHUS | MOJENH Uil PEIICHUS | MOJENH JUIS PEIICHMS | KOHKPETHBIX 3a1aq
JIeSITeIIbHOCTH KOHKPETHBIX 3a7a4 | KOHKPETHBIX 3a7a4 | KOHKPETHBIX 3ama4 | npodeccnoHaAILHOM
npodeccrnoHabHOM npodeccrnoHaIbHOM npodeccrnoHaNIbHOM JIeSITEIIbHOCTH
JIeSITeIIbHOCTH JIeSITEIIbHOCTH JIeSITEIIbHOCTH
Bmagets: Bl  ombiTom Bnaneer Ha Bnaneer Ha Bianeer Ha Bianeer B
IPUMEHEHUS METOJAOB | HU3KOM YPOBHE | CpeqHeM YPOBHE | BBICOKOM YPOBHE | COBEpILEHCTBE
MaTeMaTHIECKOTO ONBITOM  TPHUMEHEHHS | ONBITOM MNPUMEHEHHUS | ONBITOM HPUMEHEHHS | OIBITOM IPUMEHEHHS
MOJICITUPOBAHUS JUISL | METOJIOB METOZIOB METOZIOB METOZIOB
pemeHus KOHKPETHBIX | MaTeMaTH4eCKOTO MaTeMaTHIECKOTO MaTeMaTHIECKOTO MaTeMaTHIECKOTO
3ama4 Mpo¢eCCHOHATBHON | MOACNHPOBAHUS Ui | MOJACTHUPOBAHMSA Ul | MOAEIMPOBAHUS U | MOJCIUPOBAHHUA IS
JIESITETIBHOCTH. pELICHUs] KOHKPETHBIX | PElICHUs] KOHKPETHBIX | PElIeHUS] KOHKPETHBIX | PEeIleHHS] KOHKPETHBIX

3aj1a4
npoQeCCHOHATBHOM
JIESITEIbHOCTH.

3aj1a4
npodeCCHOHATBHOM
JIESITEIIbHOCTH.

3aj1a4
npodeCCHOHATBHOM
JIESITEIbHOCTH.

3aj1a4
po¢eCCHOHATBHOM
JIESITEIIbHOCTH.
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(UJIK) 00y4eHHs M0 AUCHIUILTHHE 1-2 3 4 5
VK-1.2. Cuctemarusupyer u | 3HaTh: 32 crocoOsl | 3HaeT Ha  HU3KOM | 3HaeT Ha  cpegHeM | 3HaeT Ha  BBICOKOM | 3HaeT B COBEPIICHCTBE
KPUTHYECKH  aHAIM3HPYET | MPUMEHECHHUS Mozenet | ypoBHE CHOCOOBI | ypOBHE crocoOBI | ypoBHE CHOCOOBI | COCOOBI TPUMEHEHUS
nHPOPMALINIO, TIONYYCHHYIO | HEMPOHHBIX CeTel Ui | IPUMEHEHHS MOZeNel | MpuMeHeHHs Mojeiel | IpUMEeHEeHHsT MoJeleil | Mojened  HEeHPOHHBIX
W3 pa3HBIX HCTOYHUKOB, B | 00pa0OTKM WHPOpPMANWU U | HEMPOHHBIX CeTe s | HEHPOHHBIX ceTell Uil | HeMpOHHBIX ceTei ans | ceredl s oOpaboTku
COOTBETCTBUHU ¢ | pacmo3HaBaHU 00pa30B 00paboTkn 00paboTkn 00paboTkn nHPOPMALINH u
TpeOOBaHUSIMH U YCIOBHIMU nHdopmanuu u | uHpOpMaIUU u | uHpOpMaAIHU U | pacrio3HaBaHUs
3a7a4u pacro3HaBaHuUs pacro3HaBaHus pacro3HaBaHus o0pazoB
006pazoB 00pazoB 00pazoB
YMmets: VY2 oueHuBaTh | YMEET Ha  HHU3KOM | YMEET Ha CpelHeM | YMeeT Ha BBICOKOM | YMeeT B COBEpIICHCTBE
Ka4yCCTBO O6y‘-IeHI/I)I YpPOBHE OIICHMBATb | YPOBHC OILICHMUBATh | YPOBHC OIICHMBATh | p€lIaTb OLICHUBATh
Mojenei MAIIMHHOTO | Ka4eCTBO 0o0y4eHus | Ka4ecTBO 00y4eHHs | KauecTBO 00y4eHHs | KauecTBO 00y4eHus
00y4eHus MoJelled  MAaIIMHHOTO | MOJENeH MAIIMHHOTO | MOJENed MAIIMHHOTO | MOJAEJNEH MAIIMHHOTO
0o0yJeHHs 00ydeHUS 00ydeHUS 00yUeHUS
Brnaners: B2 Bnageer Ha Bnangeer Ha Bnaneer Ha Bnaneer B
TEXHOJIOTHSIMHA aHAIW3a U | HU3KOM YPOBHE | CpeaHEM YPOBHE | BBEICOKOM YPOBHE | COBEPIICHCTBE
MHTEPIPETALNH TEXHOJIOTHSIMU aHAIN3a | TEXHOJOTHSMHU aHAIN3a | TEXHOJOTHSIMM aHaIN3a | TEXHOJOTUSIMH aHaIN3a
MOJYYCHHBIX JIaHHBIX B | U MUHTEPIIPETALNN | U MHTEPIIPETalu | U UHTEPIIPETALNH | U HHTEPIIPETALNH

obnactu
MHTEJUICKTYaIbHbBIX
CHUCTEM.

MOJYYSHHBIX JaHHBIX B
obnactu
I/IHTCHHCKTyaHBHBIX
CHCTEM.

MOJYYEHHBIX JAHHBIX B
obnactu
I/IHTCHHCKTyaHBHLIX
CHCTEM.

MOJYYSHHBIX JAHHBIX B
obnactu
I/IHTCHHCKTyaHBHLIX
CHCTEM.

MOJYYEHHBIX JAHHBIX B
obnactu
HHTeHHeKTyaHBHLIX
CHCTEM.




Konun

Konmn

Kpurepun onieHnBaHus pe3yIbTaTOB 00yUeHUS

Kon HalMEHOBaHME UHIUKATOPA
KOMIIETEHIIMU JOCTHKEHHSI KOMIIETEHIINH HAlMEHOBAHHE PesyIbTaTa
00y4eHHs M0 AUCHIUILTHHE 1-2 3 4 5
(MIK)

YK-2. VK-2.1. IlpoBogut aHamu3 | 3HaTh: 33 TOCTAaHOBKY | 3HaeT Ha  HU3KOM | 3HaeT Ha cpegHeM | 3HaeT HA  BBICOKOM | 3HAeT B COBEPIICHCTBE
MIOCTaBIEHHOM  L€IM U | OCHOBHBIX 3aa4 | ypOBHE  MOCTaHOBKY | YPOBHE  TIOCTAHOBKY | ypOBHE  ITOCTAHOBKY | IIOCTAHOBKY OCHOBHBIX
dbopmynupyeT MAaIIUHHOTO 00y4eHUsI, | OCHOBHBIX 3a/1a4 | OCHOBHBIX 3a1a4 | OCHOBHBIX 3a1a4 | 3a1a4 MAaIIMHHOTO
COBOKYITHOCTb OCHOBHBIC ~ TOHATHS ¥ | MAlIMHHOTO OOYdYEHMs, | MAIIMHHOTO OOYYeHWs, | MAIIMHHOIO OOy4eHMs, | OOy4eHHS, OCHOBHBIC
B3aUMOCBSI3aHHBIX  3a7ad, | 0a30BBIM MaTeMaTHYECKUil | OCHOBHBIC TIOHATHA U | OCHOBHBIC IIOHATHS W | OCHOBHBIC IIOHATHS U | MOHATHS W  0a30BBIN
KOTOpBIE HEOOXOAMMO | anmapar HeYeTKOM JIOTHKH; | 0a30BbIi 0a30Bblit 0a30Bblit MaTeMaTH4ecKuil
PEIIUTh I ee JOCTIDKEHUsT | crocoObl  THOpHIM3AINMM | MaTeMaTHYECKUil MaTeMaTHYeCKuil MaTeMaTHYeCKuil ammapar HEYeTKOH

METOZ0B arnmapar HEYEeTKOW | ammapar HEYEeTKOW | ammapar HEYETKOU | JIOTUKH; CIIOCOOBI
BBIUUCIUTEIFHOIO JIOTHKY; CHOCOOBI | JIOTHKHY; CIOCOOBI | JIOTHUKH; CIOCOOBI | THOpHUIM3ALUH
HHTEJUIeKTa ¢ | rubpuanzanuu ruOpUIU3auU ruOpUIU3aIT METOIOB
UCTIONB30BaHUEM METOZOB METOZOB METOZOB BBIYUCIIUTENILHOTO
TPaJULMOHHBIX  METOJOB | BBIYUCIUTEIHLHOIO BBIUUCIIUTENILHOTO BBIUUCIIUTENILHOTO HHTEJUIEKTa c
ONTUMH3ALNN U | UHTEIIEKTa C | UHTENIEKTa C | MHTENIEeKTa C | UCIIONIL30BaHUEM
pacrozHaBaHUs 00pa3oB UCTIONIb30BaHUEM UCTIONB30BaHUEM UCTIONB30BaHUEM TpaIULMOHHBIX
TpaIULMOHHBIX TpaIULMOHHBIX TpaIULMOHHBIX METOJ0B ONTHMH3ALUU
METOJI0B ONTHMH3ALUU | METOJOB ONTHMHU3ALUM | METOJOB ONTUMH3ALMU | U pacrno3HaBaHUs
u pacmo3HaBaHMA | U pacro3HaBaHuA | U pacmo3HaBaHug | 006pa30oB
006pazoB 00pazoB 006pazoB
YMmers: Y3  mpoBoauTh | YMeEeT Ha  HHM3KOM | YMEET Ha CpelHeM | YMeeT Ha BBICOKOM | YMEET B COBEpIICHCTBE
aHau3 3a/1a4n JUIsL | YpOBHE HIPOBOJHTH | YPOBHE MIPOBOJUTH | yPOBHE MPOBOJUTH | IIPOBOJIUTH aHau3
BbIOOpa HaWIyd4IIero | aHaiW3 3aJa4yd Ui | aHaIW3  3ajadd  JUIA | aHajdu3 3aJa4dd  JUIl | 3a7a4d A BBIOOpa
METOZa BBIYMCIMTENIFHOTO | BEIOOpAa  HAWJIyYIIEro | BRIOOpa  HawiIydmiero | BbIOOpa  HAMIYYIEro | HAWIYYIIEro  MeTofa
MHTEJUIeKTa WA | MeTofa MeTofa MeTofa BBIUHCIIUTEIHFHOTO
THOPUIHOTO METOJa, | BEIYUCIUTEIHHOIO BBIUUCIIUTENLHOIO BBIUUCIIUTENLHOIO HHTEJIEKTa WIH
HOJIXOMAIIETO JUI | UHTENIEKTa WM | UHTEIUIEKTa UM | UHTEIUIEKTa win | THOpUAHOTO  METoJa,
KOHKPETHOH 3a/1a4y; THOpUIHOTO  METOZa, | THOPUAHOTO  METOoJa, | THOPUIAHOTO  METOoJa, | HMOAXOASIIEro Juis
HOIXOAALIETO JUIs | TIOAXOASIILETO U | HOAXOMALIETO JUld | KOHKPETHOH 3a/1a4H;
KOHKpPETHOH 3a/1a4H; KOHKpPETHOH 3a/1a4H; KOHKpPETHOH 3a/1a4H;
Banets: B3 | Bnaneer Ha HuskoMm | Bnameer Ha cpenHem | Brameer Ha BwicokoMm | Bnapeer B
HHCTPYMEHTAMHU YpOBHE YpOBHE YpOBHE COBEpPILICHCTBE
MIPOEKTUPOBAHUS U OIIEHKA | WHCTPYMEHTaMHU HHCTPYMEHTAMHU HHCTPYMEHTaMHU HHCTPYMEHTAMHU
KagecTBa MoJieNell | IPOEKTUPOBAHHSA U | IPOEKTHPOBAHUS U | IPOEKTHPOBAHU U | IPOEKTHPOBAHUS u
HEHPOHHBIX ceTeil OIIeHKa KayecTBa | OIEHKa KadyecTBa | OLEHKa KayecTBa | OIEHKa Ka4yecTBa
MOZAENEH  HEHWPOHHBIX | MOZENEH HEHPOHHBIX | MOJEJIEH HEUPOHHBIX | MOJENEH  HEHPOHHBIX
cerei ceren ceren ceTen
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HaNMEHOBAHHE Pe3yibTaTa

Kpurepun onieHnBaHus pe3yIbTaTOB 00yUeHUS

(UJIK) 00y4eHHs M0 AUCHIUILTHHE 1-2 3 4 5
YK-2.2 Breibupaer | 3ath: 34  ocHOBHBIC | 3HaeT Ha ~ HE3KOM | 3HaeT Ha CpegHeM | 3HaeT Ha BBICOKOM | 3HAaeT B COBEPIICHCTBE
ONITHMAJTbHBII cnoco6 | apxutektypsl VHC  u | ypoBHe OCHOBHBIE | yPOBHE OCHOBHBIE | yPOBHE OCHOBHBIC | OCHOBHBIE
pemeHus 3amad, ucXoAs w3 | obmactm mx mpumeHeHws; | apxurektypsl WMHC wu | apxurextypsr MHC wu | apxurekrypsr UHC wu | apxurextypsr MHC wu
UMEIOIINXCS PECYpPCOB W | OCHOBHBIE  CHOCOOBI U | o0yacTh ux | obmactu ux | obmactu ux | obmactu ux
OTpaHUICHUH npasmia o0ygenust MHC. MPUMEHEHNS; MPUMEHEHNS; MPUMEHEHNS; MPUMEHEHNS;
OCHOBHBIE CIIOCOOBI M | OCHOBHBIE CIIOCOOBI W | OCHOBHBIE CIIOCOOBI U | OCHOBHBIE CIOCOOBI U
IIpaBUiIa oOy4eHus | mpasuia o0y4eHus | mpaBHiia o0ydeHusl | mpaBHiIa 00y4eHUs
WHC WHC WHC WHC
VYmers: Y4 oueHuBath | YMeeT Ha  HHU3KOM | YMeeT Ha CpegHeM | YMeeT Ha BBICOKOM | YMeeT B COBEpIICHCTBE
Ka4ecTBO o0y4eHust | ypoBHE OIICHUBATh | YPOBHE OIICHUBATh | YpPOBHE OIICHUBATh | OIICHUBAaTh  KauecTBO
Pa3IUIHBIX MoJienelt | KauecTBO 0o0y4eHus | Ka4ecTBO 00y4eHHs | KauecTBO o0y4eHHs | OOy4eHHs pa3IUYHBIX
WHC; mogenupoare MHC | paznuuHblx  MoZeNed | pa3iaMyHBIX  MOJEJEH | pa3iuuHbIX  MOJeNel | Mozenel HUHC;
cpencrBamu HeliponakeroB | UHC;  mopenupoBate | UHC;  mopenuposates | UHC;  mopenuposate | mogenupoBate  MHC
Matlab NNTool. HHC cpencrBamu | MTHC cpenctBamu | THC CPeICTBaMHU | CpeACTBaMHU

HeiiporniaketoB  Matlab
NNTool.

HeiiporniaketoB  Matlab
NNTool.

HeiiporiaketoB  Matlab
NNTool.

HeiiponaketoB Matlab
NNTool.

Bnaners: B4 HaBbikamu | Bnageer Ha HuskoM | Bnameer Ha cpemgnem | Brameer Ha BhicokoMm | Bnameer B
pemeHus 3a1ad | ypoBHE HaBBIKAMHU | YPOBHE HaBBIKAMHU | YPOBHE HaBBIKAMH | COBEPIICHCTBE
aNMpOKCUMAITUH, peneHus 3a/a4 | peueHus 3a/1a4 | peueHus 3a/a4 | HaBBIKAMH  PELICHHUS
MIPOTHO3UPOBAHUS, aNMpOKCUMAITUH, ANMpPOKCUMAITUH, aNMpPOKCUMAITUH, 3aa4 amnmnpoKCUMAIH,
KiIaccuuKalMu  JaHHBIX, | TPOTHO3UPOBAHMUS, MIPOTHO3UPOBAHUS, MIPOTHO3UPOBAHUS, IIPOTHO3UPOBAHUS,
pacrno3HaBaHus 00pa3oB KiaccuuKaIiu KiaccuuKaIiu KiaccuuKaIiu KiaccuUKaIuu
JTAaHHBIX, JTAaHHBIX, JTAaHHBIX, JTAHHBIX,
pacro3HaBaHUA pacro3HaBaHUA pacro3HaBaHUA pacro3HaBaHUA
00pazoB 00pazoB 00pazoB 00pazoB
[KC-1 IKC-1.1 Ocymectanser BoiOOp | 3HaTh: 35 ocoOeHHOCTH | 3HAaeT HAa  HHU3KOM | 3HaeT Ha CpeAHeM | 3HAeT Ha  BBICOKOM | 3HAaeT B COBEPIICHCTBE
u CHCTEMATH3aLMIO | TpyMEHEHUs] HEHPOHHBIX | YPOBHE OCOOCHHOCTH | yPOBHE OCOOEHHOCTH | ypOBHE OCOOEHHOCTH | OCOOEHHOCTH
HHpOpMaLHH 0 | cereit B | IPUMEHEHUS MPUMEHEHHS MPUMEHEHHS MIPUMEHEHHS
TCXHOJIOTIHCECKIX — MPOLCCCAX | pyy o heccronanbHOM HEHpPOHHBIX ceTell B | HEHPOHHBIX CceTed B | HEHPOHHBIX ceTell B | HEWPOHHBIX CceTed B
HETCrasoBoro MpoU3B0CTE JIeSITEIbHOCTH npodeccrnoHaILHOM npodeccrnoHaIBEHOM npodeccrnoHaIBEHOM npodeccuoHAIBEHOM
JIESITETIBHOCTH JIESITETIBHOCTH JIESITETIBHOCTH JIESITETIBHOCTH
YMers: VY5 mnpuMeHATh | YMeET Ha  HU3KOM | YMeeT Ha cpeiaHeM | YMEeT Ha BBICOKOM | YMEET B COBEPIICHCTBE
HEHpOHHBIE ceTu B | YpOBHE MIPUMEHSTh | YPOBHE MIPUMEHSTH | YPOBHE MIPUMEHSTH | IPUMEHATh HCHPOHHBIC
npodeccrnoHaTbEHOM HEWpOHHBIE CETH B | HEHPOHHBIE CETH B | HEHPOHHBIE CETH B | CETH B
JIEATEITBHOCTH npodeccnoHaTEHOM npodeccrnoHaTbHOM npodeccrnoHaTbEHOM npodeccrnoHaTLHOM
JIESITETTFHOCTH JIESITETTHHOCTH JIESITETIHHOCTH JIESITETTBHOCTH
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Bmagers: B5 texnomorueit Bnageer Ha Bnangeer Ha Bnaneer Ha Bnaneer B

HEWPOHHBIX CETeH Al | HU3KOM YPOBHE | CpeaHEM YPOBHE | BBEICOKOM YPOBHE | COBEPIICHCTBE

pelieHus TEXHOJIOTHEHN TEXHOJIOTHEHN TEXHOJIOTHEHN TEXHOJIOTHEHN

nmpo¢eCCHOHANBHBIX 331a4 | HEHPOHHBIX CeTeW A | HeHPOHHBIX CeTed [UIA | HEHpOHHBIX CeTe AN | HEWpOHHBIX ceTed Ui
pemneHust pemeHus pemeHus pemeHus
npodeccroHaIbHBIX npodeccroHaNIbHBIX npodeccroHaNbHBIX npodeccHoHaNbHBIX
3aja4 3a1a4 3a1au 3a1a4
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