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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 JUCHUILIMHDI,

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

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

— ¢dopMUpOBaHHE YMEHUU pealn30BaTh 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

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

Heo0xoauMbIMU YCIIOBUSIMHE JIJ1s1 OCBOCHHS JAUCIMILIUHBI 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 AUCUMILIMHBI 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 HHpOpMAaINH,
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

3uate: 31 KiIaccHuuecKrue MaTeEMaTHUECKUE
MOACIH, HpI/IMeHHeMI)Ie B paSJ’II/I‘-IHbIX 06nacmx
YeJI0BEYECKON AEITEITLHOCTH

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

Bnagers: B1 onblToM npuMeHeHHsI METO/IOB
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
3a7a4n

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
BBIYHMCIIMTEIHLHOIO0 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 uHCTpyMEHTaMH MIPOCKTHPOBAHMUS
1 OLICHKA KaueCcTBa MOJIeJIel HEUPOHHBIX CeTer

YK-2.2 Beibupaer
ONTHMAJIBHBIH CI0CO0
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

ITIKC-1 Cnoco6HOCTB
OCYILIECTBIISITh U
KOPPEKTHPOBAThH
TEXHOJIOTHYECKHE TTPOLIECChI
HedTerazoBoro Npou3BoCTBA
B COOTBETCTBHHU C BBIOpaHHOU
cdepoii mpodeccHoHaTbHOM
JeATEeIbHOCTH

IIKC-1.1 OcymiecTBisier
BBIOOD U CUCTEMATHU3ALNIO
nundopmanuu o
TEXHOJIOTHYECKUX IpoLeccax
He(TerazoBoro Npou3BOJCTBA

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 AUCHHUILIHHBI
OO0t 00bEM TUCHUILIMHEI COCTABIAET 3 3auéTHBIX eaquHuIb], 108 yacos.

Tabnuma 4.1.
AynuTOpHBIE 3aHATHS/KOHTAKTHAS
®opma Kypc/ YAHTOP Camocrodrenb ®opma
pabora, Jac. Konrpois,
o0ydyeHu | cemect Hast paboTa, HMPOMEXYTOYHO
Jlekmm | Ilpaktudecku | JlabGopaTopHBI 4ac .
o p qac. i aTTecTanun
" € 3aHATHA € 3aHATHS
OYHasl 4/7 16 30 - 62 - 3ayeT
OYHO- .
4[7 12 24 - 72 - 3auéT
3a04Has

5. CTpyKTypa u coiep:KaHue JUCHUTIMHBI
5.1. CtpykTypa AUCITUTIIMHBI.
Ounasn gopma o0yueHus

Tabmuna 5.1.2

CTpyKTypa AMCIHIUINHBI Ayautopubie
Ne 3aHATHS, Yac. CPC, | Bcero, Kon MJTK OLieHOYHbBIC
n/n | Homep HaumenoBanue | mp. | a6, yac. yac. cpencTaa
paszena paszena
Beenenue B 3amanue Ha
1 1 TEeMaTHKY 2 5 i 4 8 VK21, MIPAaKTHYECKYIO
UCKYCCTBEHHBIX paboty Ne 1
HEHPOHHBIX ceTeil
ITakeTs! mporpamMm 3ananue Ha
2 2 JuIst paboTHI € 2 2 - 4 8 YK-2.1. MPAKTUYECKYIO
HEHPOHHBIMU CETIMU pabory Ne 2




OO0yueHnue 3ananue Ha
3 3 HCHPOHHOM CETH. 2 2 - 4 8 IKC-1.1 MIPAKTUIECKYIO
Habops!1 maHHBIX paboty Ne 3
[TonHOCBsA3HAA 3amanne Ha
HeHpoHHas ceTh HPaKTUYECKYIO
4 4 IPSIMOTO 2 4 - 4 10 VK-2.1. paboty Ne 4,
pacmpocTpaHeHUs
(FNN)
YK-2.1 3anganHue Ha
Iloctpoerne VK-2.2 MPaKTUYECKYIO
5 5 apXUTCKTYPBI 1] 2 - 6 9 TIKC-1.1 paboty Ne 5,
HEeHpPOHHOM CeTH U ee BONPOCH TecTa
o0OyucHue YK-1.1 1
Pa6ota ¢ TensorFlow YK-2.1 3ananme Ha
6 6 i Kaggle 1 2 - 6 9 VK-2. MPaKTHYECKYIO
' paboty Ne 6
.YK-1.2 3aganue Ha
AHanu3 kayecTBa YK-2.2. MPaKTUICCKYTO
7 7 o0yueHus HelipoHHOU | 1 2 - 6 9 IKC-1.1 pabory Ne 7,
cetn VK-1.1 BOHpOCzbl TecTa
YK-2.1 3agaHue Ha
Hp“HMeHeHHe . YK-2.2. MIPaKTUIECKYIO
8 8 HEWPOHHBIX ceTel 1 4 i 6 11 MKC-1.1 paGoty Ne 8,
JUISL peLLICHUS 3a1a9K BOTIPOCHI TeCTa
perpeccuun YK-1.1 3
Créprounsie YK-2.1 3aganue Ha
9 9 HeHpOHHEIE CeT 1 2 - 6 9 VK-2.2. MPaKTHYECKYIO
IKC-1.1 pabory Ne 9,
YK-1.2 3agaHue Ha
TTpe/BapHTETbHO YK-2.1 MIPAKTUYECKYIO
10 10 O6¥‘I€HHLIG 1 2 - 6 9 %711562121 padory Ne 10,
HEWpOHHBIE CETH BOLIDOCH TecTa
VK-1.1 4
. YK-1.2 3ananue Ha
11 11 HerOH6H H% ot AU 1 4 4 9 YK-2.1 MPaKTHYECKYIO
Zaclez‘c{T(;egilo?“:)K;HKa YK-2.2. pabory Ne 11,
TIKC-1.1
PekyppenTHEe YK-2.1. 3ajgaHue Ha
12 12 HeHipOHHEIE CeTd 1 2 - 6 9 YK-2.2. MIPAaKTHYECKYTO
TIKC-1.1 paboty Ne 12,
VK- Bompocer st
.. 1.1,1.2,2.1. 3auéra (B
13 | 3auér ) i i i 0 YK-2.2. ¢dopme Tecta)
ITKC-1.1.
Uroro: | 16 | 30 62 108
Ou4Ho-3a04Has popma odyuenus (O3PO)
Tabnmma 5.1.2
CTpyKTypa JUCHHUIUIHHBI Ayautopubie
Ne 3aHATHS, Yac. CPC, | Bcero, Kon MJTK OLieHOYHbBIC
n/n | Homep HaumenoBanue | mp. | a6, yac. yac. cpencTaa
paszena pazzena
Beenenue B 3amanue Ha
1 1 TEeMaTUKY 1 5 i 5 8 VK-2.1. MIPAaKTHYECKYIO
UCKYCCTBEHHBIX paboty Ne 1
HEHPOHHBIX ceTeil
ITakeTs! mporpamMm 3ananue Ha
2 2 JuIst paboTHI C 1 2 - 5 8 YK-2.1. MPAKTUYECKYIO
HEHPOHHBIMU CETIMU paboty Ne 2




OO0yueHnue 3ananue Ha
3 3 HCHPOHHOM CETH. 1 2 5 8 IKC-1.1 MIPAKTUIECKYIO
Habops!1 maHHBIX paboty Ne 3
[TonHOCBsA3HAA 3amanne Ha
HEeWpOHHAsI CeTh MPaKTHYECKYIO
4 4 TPSMOTO 1 2 5 8 YK-2.1. paboty Ne 4,
pacnpocTpaHeHust
(FNN)
YK-2.1 3amanue Ha
Iloctpoerne VK-2.2 MPaKTUYECKYIO
5 5 apXUTCKTYPBI 1] 2 5 8 TIKC-1.1 paboty Ne 5,
HEWPOHHOI CeTH U ee BONPOCH TecTa
o0yueHme YK-1.1 1
Pab6ora ¢ TensorFlow YK-2.1 3anamue Ha
6 6 i Kaggle 1 2 5 8 VK-2. MPaKTHYECKYIO
' paboty Ne 6
.YK-1.2 3anaHue Ha
AHanu3 kayecTBa YK-2.2. MPaKTUICCKYTO
7 7 oOyueHus HelpoHHoH | 1 2 5 8 IIKC-1.1 paboty Ne 7,
ceTn VK-1.1 BOHpOCZI)I TecTa
YK-2.1 3ananue Ha
Hp“HMeHeHHe . YK-2.2. MIPaKTUIECKYIO
8 8 HCUPOHHBIX CCTEU 1 2 5 8 IIKC-1.1 pa60Ty No 8,
JUTSL PEIIICHUS 3a1a4K BONPOCEI TeCTa
perpeccuun YK-1.1 3
Créprounsie YK-2.1 3ananue Ha
9 9 HeHpOHHEIE CeT 1 2 5 8 VK-2.2. MPaKTHYECKYIO
IKC-1.1 pabory Ne 9,
YK -1.2 3ananue Ha
TTpe/BapHTETbHO YK-2.1 MIPAKTUYECKYIO
10 10 O6¥‘I€HHLIG 1 2 5 8 %711562121 padory Ne 10,
HCUPOHHBIC CETU BOIPOCHI TECTa
YK-1.1 4
N YK -1.2 3amanue Ha
11 11 HerOHg 5166 ceTm A 1 2 7 8 YK-2.1 MPAKTUIECKYIO
Zaclez‘c{T(;egilo?“:)K;HKa YK-2.2. pabory Ne 11,
TIKC-1.1
PekyppenTHEe YK-2.1. 3ananue Ha
12 12 HeHipOHHEIE CeTd 1 2 15 20 YK-2.2. MIPAaKTHYECKYTO
TIKC-1.1 paboty Ne 12,
VK- Bompocer st
.. 1.1,1.2,2.1. 3auéra (B
13 | 3auér i i i i YK-2.2. ¢dopme Tecta)
IMKC-1.1.
Uroro: | 12 | 24 72 108

unrepgetic s GPU ot komnanuu NVIDIA.

5.2. Coneprxanue JUCHUIUIMHBL.

5.2.1. ConeprkaHue pa3aesioB TUCIUTUTHHBI (INTAKTHICCKUE STUHUIIBI).
Pa3znen 1. «BBeneHne B TeMaTUKy MCKYCCTBEHHBIX HEHPOHHBIX ceTei». XPOHOJOTMYecKHe
ATalbl Pa3BUTUSl HEMPOHHBIX ceTel. Monenb MCKycCTBEeHHOro HeripoHa Mak-Kamnoka u Ilurca,
[Tepcentpon Pozen6narra. OpHOCIIOWHBIE M MHOTOCIOHHBIE HepoHHble ceTH. CeTH MpsIMOro
pacnpocTpaHEHUs: U CeTU C OOpaTHbIMU CBs3sMH. [loHsATHE «Ti1yOOKHE HEHpOHHBIE CETU» U UX
npeumyiiectsa. Kiaccudukanus HEHpOHHBIX ceTell B paspe3e paclpoCTpaHEHHs CUTHajda U
[JIyOMHbI HEHPOHHOW ceTH. 3aJayd, pelraeMble TIIYOOKUMHM HEHpOHHBIMU ceTsMH. DYHKIUH
aktuBanmu. OOopynoBaHue, npumensemoe Uil HelpoHHbIX cereil. CUDA — mporpamMMmHbIif




Paznen 2. «[laketsl mporpamMm st pabOTBI ¢ HEWPOHHBIMH ceTsMu». O030p MakeToB
nporpamm. ITakers! s padbotsl ¢ ganabiMA. [Takerst NUMPY u Pandas. Ilakers! aj1s ManiMHHOTO
oOyuenus. uctpuOyruB Anaconda, makerst JupyterLab, Jupyter Notebook. bubmmnoreku Python
JUISL MOZIEIpOBaHus B 00ydueHus HeliponHoi cetu. Ilakersr TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuyenne HeliponHol cetu. HaGopel maHHBIX». OOydeHHE C YYHTEIEM,
oOyuenue Oe3 yuurens, o0ydeHHE C MOAKPEIUIEHHEM. AJTOPHUTM OOpaTHOTO pPacIpOoCTpaHEHUS
ommOku. Tunbl 3a71a4, 3G(HEKTUBHO pelraeMbIX C MOMOIIBIO TIIYOOKHX HEHMPOHHBIX CEeTeH (3a1adu
pacrmo3HaBaHusl, 3a7a4d KiIacCU(HUKALUK, 3a/aull pPEerpeccHd, 3a1aud Kiactepusaimu). HaGopsr
JTAHHBIX 1711 00y4yeHus: HEHpOHHOW ceTH. TpeHMpOBOYHBIE, TECTOBBIE U IMPOBEPOYHBIC JAHHBIC.
BosmorkHOoCTH akeToB 1o padote ¢ Habopamu naHHbIX. [TonsTre 3noxu oOyuenus. [louck HaGopoB
JAHHBIX M3 pa3IMnYHbIX HCTOYHUKOB (Githab u apyrux).

Paznen 4. «[lonHocBsi3Has HelipoHHas ceth npsiMoro pactpoctpanerus (FNN)». Ananus
Habopa JaHHBIX C TOYKHM 3PEHUS JalbHEHIEro MmocTpoeHus HeWpoHHo#l ceru. KomnyectBo
CKPBITBIX CJIOEB W KOJMYECTBO HEUPOHOB. ba3oBbie 0OBEKTHI U MapaMeTpbl 0OBEKTOB TITyOOKHX
HepoHHBIX ceTeil B TensorFlow.

Pa3znen 5. «lloctpoeHne apXUTEKTYpbl HEHPOHHOM ceTu U ee o0ydeHue». MeTpuku
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkuuu noteps u
ONTUMHU3ATOPHl 00yueHUs. DYHKIMU MOTEpPh M onTHMu3atopsl oOyuenus. Dynkmmm SGD,
RMSprop, Adam. Pacio3naBanue npeaMeToB oaexabl — Habop nanuasix MNIST. TIpenckaszanue
00y4eHHOI HEMPOCETH.

Paznen 6. «Pabota ¢ TensorFlow u Kaggle». O6bekThl, GyHKIHK U TapaMeTpbl 00BEKTOB
riny0okux HedponHbix cereit B TensorFlow. Pabora ¢ mmardopmoii Kaggle. Bosmoxunoctu
cepeuca. OcHoBHo#t pyHkunonan mardopmer Kaggle. CopesaoBanus na Kaggle.

Pa3znen 7. «AHanu3 xauectBa oOyueHus HEMpoOHHOU ceTn». OlLleHKa pealbHOTO KauecTBa
MoOJIeJI HEHMpOHHOW ceTu W Habopwl NaHHBIX. [loHsATHE «TiepeoOydeHre» HEHPOHHOU CeTH.
OmnpeneneHue nepeoOydeHUs ¥ METOIbI OOPHOBI ¢ HUM.

Paznen 8. «lIpuMeHeHre HEHPOHHBIX ceTe JuId pelleHHus 3aJadd  Perpeccum.
[lkanupoBaHne W HOpPMaTW3allUsl BXOAHBIX JaHHBIX. BBIOOp MeTpWK KadecTBa, (QYHKIUH
OLIMOOK M aKTUBAIIMH B 3aBUCUMOCTH OT pelIaeMoi 3a1a4H.

Paznmen 9. «CBEprounbie HelpoHHBIE ceTw». CpaBHEHUE IMOJHOCBS3HOW M CBEPTOUYHOM
HEHPOHHBIX CeTel MpH pelIeHuH 3ajay pacro3HaBaHus n3o0paxeHuil. SAapo ceépTku. Marpuna
nzobpaxenuil. Cnou cBEPTkM U ciou mnoaBblOOpkU. MHcTtpymenThl Keras u TensorFlow,
KOTOpbIE TO3BOJISIIOT TOCTPOUTH CBEPTOUHYIO HEMpPOHHYIO ceTh. CBs3b MEXIy Habopamu
JMAHHBIX W apXUTeKTypoil HeliponHoil cern. HabGop mammpix CIFAR-10. Apxutextypa
cBéprounoii cetu LeNet 5.

Paznmen 10. «IlpenBapurensHo  OOydeHHBIE  HEHpOHHBIE  ceTH». lIpenMmyimecTBa
UCIOJIb30BaHUS MPEBAPUTENILHO OOYUYEHHBIX HeHpoHHBIX ceTeil. HelpoceTn, oOydyeHHble Ha
Habope paHHbIX ImageNet. O030p COBpPEMEHHBIX MPENBAPUTEIILHO OOYUEHHBIX apXUTEKTYp
HEHpPOHHBIX CeTe M pelleHusl 3aJauyd pacro3HaBaHUs u3o0pakeHuil. IlpeaBapurenbHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. IlepeHoc oOyuenus B
HepoHHBIX ceTsx. [lepeHoc 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 CHMBOJIOB, TOKEHU3AIMHS TEKCTa, Pa3METKY
CJIOB TIO YaCTsIM PEeUH, MPUBEJCHNE 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». APXHUTEKTYPhI PEKYPPEHTHBIX HEHPOHHBIX
CeTeld, MPUMEHSIEMbIX IS pellieHns pakTuieckux 3amad. LSTM (Long short-term memory), GRU



(Gated Recurrent Units), ELMO, Transformer, BERT. Merozb1 nugpoBbIX mpeacTaBIeHHI TeKCTa:
TEMaTHYECKOe
Nuctpymentapuii Keras u TensorFlow s moctpoenust Mojenyu pekyppeHTHON HEHpOHHOM ceTH,
pemaroniei 3agauy kinaccudukanuu TekctoB. [loctpoenue Helipoceteit ¢ apxutektypamu LSTM u
GRU na ocnose makeroB Keras u TensorFlow.

YaCTOTHBIN

MOJXOJI,

MOJETNpPOBaHUE,  JUCTPUOYTHBHAs  CEMaHTHKA.

5.2.2. CopeprkaHue MUCIUTUIMHBI 10 BUIAM YICOHBIX 3aHSITHH.
JleknmoHHbIE 3aHATHS

Tabmmma 5.2.1
Ne | Howmep paznmena O0BemM, uac. T
wn | aucimmmasl | OGO [ 300 | 0300 eMa TIeKLH
7 cemecTp
1 1 2 - 1 BBenenne B TeMaTHKy NCKYCCTBEHHBIX HEMPOHHBIX CETEH
2 2 2 - 1 [TakeTsl mporpaMM ajisi paboThl ¢ HEHPOHHBIMH CETSIMHU
3 3 2 - 1 Obyuenne HeliporHOH cetn. Habops! JaHHBIX
4 4 2 _ 1 [TonHOCBs3HAsT HEHPOHHAS CETh MPSIMOTO PACTIPOCTPAHCHUS
(FNN)
5 5 1 - 1 ITocTpoeHne apXUTEKTyphl HEHPOHHOM CeTH U ee 00yUeHue
6 6 1 - 1 Pabota ¢ TensorFlow u Kaggle
7 7 1 - 1 AHanu3 KauecTBa 00y4eHHs HEHPOHHOU CeTH
8 8 1 ) 1 IIpumeHeHrEe HEHPOHHBIX CETEH [l PELICHUS 3a]a4l
perpeccuu
9 9 1 - 1 CBEpTOYHBIC HEHPOHHBIE CETH
10 10 1 - 1 [IpenBapuTensHO 00yUeHHBIE HEHPOHHBIE CETU
11 11 1 - 1 HeiipoHHble ceTH 1151 33124 00paOOTKH €CTECTBEHHOTO SI3bIKa
12 12 1 - 1 PexyppeHTHBIE HEHPOHHBIE CeTH
HUroro: 16 - 12
JlabopaTtopHbie paGoThI
JlaGoparopHble 3aHATHS y4€OHBIM IJIAHOM HE MPEIyCMOTPEHBI.
HpaKTI/I‘IECKI/le 3aHATUA
Tabmuma 5.2.2
Ne Howmep paznena O0mbewMm, yac. T 4 a6
n/n JUCIUTIINHBI (6]0]0) | 300 | 0300 CMa HpAKTHHECCKOU pabOThI
2 cemecTp
1 1 2 - 2 Heiiponnsre cetn. [lepcentpon
2 2 2 - 2 Pa6ora ¢ makeramu si3e1ka Python: NumPy, Pandas
3 3 2 - 2 Pabota ¢ Habopamu JaHHBIX
4 - 2 [HocTpoenue moJHOCBA3HON HEMPOHHOM CETH MPSIMOTO
4 4
pacnpoctpanerns (FNN)
5 5 2 - 2 ITocTpoeHne apXUTEKTyphl HEHPOHHOU CETH M e¢ 00yIeHHE
6 6 2 - 2 Pabora c Kaggle
7 7 2 - 2 AmnHanu3 kauecTBa 00y4eHHs HeHpoHHOH ceTH. bopnba ¢
nepeoOydeHHeM
8 8 4 - 2 IocTpoenue HEMPOHHOM ceTH sl pEeLeHUs 3a1auu
perpeccuu
9 9 2 - 2 ITocTpoenue cBEPTOUHOM HEHPOHHOI ceTH
10 10 2 - 2 Peamuzanus Kapt Koxonena
11 11 4 - 2 I'enepanns Adaline HC ¢ ucnonb3oBanueM QyHKIHMNA
0o0yueHus
12 12 2 - 2 I'eneparus konkypenTtocnoco6Hoit HC ¢ ucmonp3oBanneM
byHKIUH
HToro: 30 - 24

CamocTtosiTeibHast padoTa CTyJeHTa




Tabauua 5.2.3

Ne Howmep O0mbeMm, yac.
i pasznena Tema Bun CPC
muemnmmnet | OO | 300 | 0300
7 ceMecTp
BBeznenue B rematuky
1 1 4 ) 5 HOKYCCTBCHHBIX IToaroToBka K NpakTHYECKUM
. . paboram
HEHpOHHBIX ceTeil
[TakeTs! mporpamMm st [loaroroBka K NpaKTHYECKUM
2 2 4 - 5 paboThl ¢ HEWPOHHBIMHU paboram
CeTsAMHU
3 3 4 ) 5 OO0y4eHue HEHPOHHO IloaroroBka K NpakTUUYECKUM
cetn. Habops! JaHHBIX pabotam
[lonHocBs3Has HelipoHHas | IloaroroBka K MPakTUYECKUM
4 4 4 - 5 CeTh MPSAMOTO paboram
pacnpoctpanerns (FNN)
[locTpoenue apxutektypbl | IloaroroBka K MpakTHYECKUM
5 5 6 - 5 HEHPOHHOM CeTH U ee paboTtam
oOydeHme
6 6 6 ) 5 Pabora ¢ TensorFlow n IToaroToBka K MpakTUYECKUM
Kaggle paboram
7 7 6 i 5 AHanu3 KagecTBa [MoaroroBka K MpakTUYECKUM
00y4eHus HeHPOHHOI ceTH | paboTam
IIpumeneHne HEHPOHHBIX IToaroroBka K NpakTU4eCKUM
8 8 6 - 5 ceTeil IS peleHus 3a1a4n | paboTam
perpeccun
9 9 6 5 CBEpToUHbIE HEUPOHHBIE IloaroroBka K MpakTUUECKUM
i ceTH paboTtam
[IpensapurensHO IloaroroBka K NpakTUUECKUM
10 10 6 - 5 00yJYeHHbIC HEHPOHHBIC paboTam
ceTH
Hefiponnsie cetu mist IToaroToBka K NMpakTUYECKUM
11 11 4 - 7 3aa4 00paboTKU paboTtam
€CTECTBEHHOTO SI3BIKA
12 12 6 ) 15 PexyppenTHrie HelipoHHble | [10ArOTOBKA K MPaKTHYECKUM
ceTH paboTtam
13 3a4yer - - IMoxroToBka k 3a4ety
HUroro: 62 - 72

5.2.3. [lpenonaBanue MAWCHMIUIMHBI BEAETCS C NPUMEHEHHUEM CIEIYIOUIMX BHIOB
00pa30BaTeNbHbIX TEXHOJIOTHA:

—  BU3yaIHM3auus Y4eOHOro MaTepuaia B O(QHCHOM IaKeTe B JUAIOTOBOM PEKHME
(IEeKIIMOHHBIE 3aHATHS);

— paboTa B MaJbIX Tpynnax (mpakTHYecKue padoThl);

—  UHIUBHIyaIbHBIC 3a1aHus (pakTHUYecKue paboThI).

6. TemaTnka KypcOBBIX IPOEKTOB
KypcoBbie npoekTsl yueOHBIM IUIAHOM HE MPETYCMOTPEHBI.

7. KoHTpoabHble padoThl
KonTtposnbHble paboThl y4eOHBIM JIAHOM HE MPeyCMOTPEHBI.

8. OueHka pe3ybTAaTOB OCBOEHHUS TUCIHUILIUHBI
81 KpI/ITepI/II/I OLCHUBAHUA CTCIICHHU ITOJHOTHI M KAa4y€CTBAa OCBOCHUS KOMHeTeHHI/Iﬁ B
COOTBETCTBUH C IJIAHUPYEMBIMU pe3yabTaTaMu 00yueHus npuBeaeHsl B [Ipunoxenun 1.
82 PeﬁTHHFOBaH CUCTEMA OIICHUBAHHWS CTCIICHU IIOJIHOTBI M KadeCTBa OCBOCHHUIA
KOMIETEHIIM OOy4JaloImUXCsl OYHOM M OYHO-3204HOW (hOpMBI OOYyYEeHHsI TpE/CTaBlIeHA B
Tabiuue 8.1.




Tab6muna 8.1

Ne i/ | Buasl MeponpusiTuii B paMKax TEKYyIIEro KOHTPOJIS KommaectBo 6amion

1 Texymias aTTecTanys

1 IIpakTrdeckas padora Nel-4 0-20
2 KonTtpomnpHsrii TecT Nel 0-10
NTOT'O 3a nepByro TEKYIIYIO aTTECTAIIIO 0-30

2 TeKymIas aTTecTaIus
3 IIpakTrgeckas padora No5-8 0-20
4 KonTtponpHslii TecT Ne2 0-10
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30

3 TeKkymIas aTTecTaIus
5 IIpakTryeckas padbora Ne9-12 0-20
6 KonTtponsnsrii Tect Ne 3-4 0-20
NTOI'O 3a TpeThI0 TEKYIIYIO aTTECTALNIO 0-40
BCEI'O 0-100

9. YueOHO-MeTOAUYecKOe U MHPOPMAIIHOHHOE o0ecTiedeHne TUCITUTIIHHBI

9.1. Ilepeuenpb pekoMeHTyeMOH JIuTepaTypsl npeacTasieH B [Ipuioxenun 2.

9.2. CoBpemenHbIe TpodeccroHambHbIE 0a3bl JTaHHBIX W MH(GOPMAIIMOHHBIC CIIPABOYHBIC
CHCTEMBI.

NudopmanroHHbIe pecypehl
DiIeKTpOHHBIN KaTanor/Diuekrponnas oudimnoreka TUY http://webirbis.tsogu.ru/
OBC «Jlanb» http://e.lanbook.com
Hayunas snexkrponnas 6uoimnoreka ELIBRARY.RU http://www.elibrary.ru
OBC «IOpaiit» https://www.biblio-online.ru
OBC «bubaunokommexrarop» http://bibliokomplektator.ru/
Harmonanpubiii Daexkrporno-Mudopmarmonnsiii Koncoprumym (HOUMKOH)
MexayHapoaHbIA €BpONEHCKUA HMHAEKC IIMTUPOBAHHUSA B 00JACTH TI'YMaHUTAPHBIX
HayK European Reference Index for the Humanities (ERIH)

8. MexayHapoaHsle pedeparuBHble 0a3bl HAYYHBIX U31aHui http://www.scopus.com

9. bubinoreka TEXHMYECKHX CTaT€ll 1o pa3paboTKe HEMTSIHBIX MW Ta30BBIX
MecTopokaeHnii OOuecTBa HHKeHEepoB-HeDTIHNKOB SPE

10. POLPRED.com O630p CMU

11. basa mannbeix Pocnatent

Noook~whPE

[lone3HbIe CCHUIKM HA IPYTHUE DICKTPOHHBIC PECYPCHI

12. Poccuiickuii rocynapCTBEHHBIN yHHBepcuTer HeTH M rasza mMm. M.M. I'yOxuHa
http://elib.tsogu.ru/

13. bubnmoreka YHUMCKOr0o rocyaapCTBEHHOTO HEDTIHOIO TEXHHYECKOTO VHUBEPCUTETA
http://elib.tsogu.ru/

14. Hayuno-texHuueckass OMOMMOTEKa YXTHHCKOTO TOCYAApPCTBEHHOTO TEXHHYECKOTO
yHuBepcureta http://elib.tsogu.ru/

15. Tlouckossie cucrembr Google, Yandex, Rambler.

9.3. JlumeH3woHHOE H CBOOOJHO pACIPOCTpPaHIEMOE IMPOrPaMMHOE OOeCIeUCHHEe —
Microsoft Office Professional Plus; Microsoft Windows; Zoom (6ecruiaTHast Bepcusi), CBOOOHO-
pacnpoctpansemoe I10.

10. MaTepuajabHO-TeXHHYECKOE 00ecTeYeHre N CINTIIMHBI
[TomemieHus A MPOBEECHUS BCEX BHJIOB pa0dOTHI, MPEAYCMOTPEHHBIX YUEOHBIM TIIAHOM,
YKOMILUTIEKTOBAaHbI HEOOXOIMMBIM 000PYIOBAaHHEM W TEXHHYECKUMU CPEJICTBAMHU O0yUESHUS.
Ta6muna 10.1

| HanmeHoBanne y4eOHBIX | HanmenoBanue nomemeHui as I Anpec (MECTOPOKICHHE)



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://elib.tsogu.ru/
http://elib.tsogu.ru/

Ne MPEMETOB, KYPCOB,
/T TUCITUTUTAH (MOJyJIeH),
MPAKTHKH, HHBIX BUJ/IOB
y4eOHOH e TeTFHOCTH,
MPEAYCMOTPEHHBIX C
y9eOHBIM TUTaHOM

NPOBEJICHUS BCEX BUJOB YYEOHOM
JeATEIEHOCTH, IIPEAYCMOTPEHHOH y4eOHBIM
IUIAHOM, B TOM YHCIIE IOMELICHHS TS
CaMOCTOSITENIBHON PadOTEHI, ¢ yKa3aHHEM
MIepEYHsI OCHOBHOTO 000PYIOBaHUSA, Y1eOHO-
HArJLIHBIX TOCOOUH M UCIIONB3yeMOTr0

MIOMEIIEHUH 1J1s TPOBEICHUS
BCEX BUJIOB yUeOHOMH
JEATEeIbHOCTH MPeTyCMOTPEHHON
y9eOHBIM ITAHOM ( B CIyJae
peanusany 00pa3oBaTeNbHOM
MIPOTPaMMEI B CETEBOH (popme

o0pazoBaTenbHOM MIPOTPaMMHOT0 00eCTIeUCHNUS JIOTIOJTHUTENBHO yKa3bIBAaeTCs
IPOrpaMMBbl HalMEHOBaHUE OpPTraHU3allluy, C
KOTOPOI! 3aKIII09aeTCs IOTOBOP)
2 3 4

Heiiponnsie cetn

JIeKIIMOHHBIE 3aHATHSL:

VYueOHast ayTUTOpHS AJIsl IPOBECHUS
3aHATHUH JEKIIMOHHOTO TUIIA, TPYIIOBBIX U
HMHAMBUIYaNbHBIX KOHCYIbTAILUH, TEKYIIETO
KOHTPOJISL U IPOMEKYTOUHON aTTeCTalluu
(KOMITBIOTEpHBIH KIIacC)

OCHaIIEHHOCTE!

YueOHas MeOeTb: CTOJBI, CTYIBS, CTOJIBI
KOMIBIOTEPHEIC, CTYJIbSI KOMITBIOTCPHEIC
KpYTSAIINECs, TOCKa ayTUTOpHAs, TPHOyHA
JUTSL 9TEHUSI JICKIHA, CTEITaxX
METaUTMYECKUH, Ka( METaUTHUECKHUH.

628609, TromeHcKast 001aCTh,
XaHTtbel-MaHcuicKui
aBTOHOMHBIH OkpyT — FOrpa,

r. HwxueBapToBck, 3ananHblit
MPOMBILIIEHHBIN y3ei, [lanenp
20, yn. Jlennna, n. 2/I1, ctp. 9,
ayn. 405

KoMmmploTeppl B KOMIUIEKTE, MPOEKTOP,

TIPOEKIIMOHHBIN SKpaH, KOJIOHKH.

IIpakTudeckue 3aHATHSL: 628609, TromeHcKast 001aCTh,
VYuebHas ayautopust s TpoBenacHHs | XaHThI-MaHCHUCKUN

3aHITHIA CEMUHAPCKOTO TUIA, (MPAaKTUYECKUE
3aHATHUSA), TPYNIOBBIX W HWHIUBHUIYaITHHBIX

KOHCYJIBTAIlMiA, TEKYIIEro KOHTPONSA H
MIPOMEKYTOUHOM aTTecTaluu
(KOMITBIOTEpHBIH KJIACC).

OCHaILIEHHOCTD:

Y4eOHast MeOelb: CTOJBI, CTYIBS, CTOJIBI
KOMIIBIOTEPHBIE, CTYJIbSI KOMITBIOTEPHBIE
KpYTSIINECs, TOCKa ayAUTOpHas, TpUOyHa
JIJISI YTCHUS JICKIUH, CTeIIax
METAUINYECKUH, IIKa( MeTaIIMIECKHUil.
KoMmmploTepsl B KOMIUIEKTE, TMPOEKTOP,
HPOEKIIMOHHBIN 9KpaH, KOJIOHKH.

aBTOHOMHBIH okpyT — IOrpa,

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

11. Metoauyeckue ykazanus no opranusanuu CPC

11.1. Metoanueckue yka3zaHus 10 MOATOTOBKE K MPAKTHUECKUM 3aHITUSM.

[IpakTiueckue 3aHATHS CIOCOOCTBYIOT YIIyOJIEHHOMY HW3Y4YEHMIO JUCHUUIUIMHBI U
CIIy’)kaT OCHOBHOM (OpMOIl TOJBEEHUS HTOIOB CaMOCTOSITEIbHOM pabOThl CTYAEHTOB.
OcHoBHasl 11eNIb 3aKJIIOYAETCsl HE TOJIBKO YIIIyOUTh M 3aKpElUTh TEOPETUUECKHE 3HaHUS, HO U
chopMHpOBATh NPAKTUYECKHE KOMIIETEHIINN, HEOOXOUMbIE Oy TyIITUM CHEIHATHUCTaM.

Ha mpakTuyeckux 3aHATUSX TPUBETCTBYETCS AaKTUBHOE Yy4yacTHE B OOCYXACHUU
KOHKPETHBIX CHUTYyallui, CIOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAHUN HaXOOUTh Hamboiee
3¢ (peKxTUBHBIE pellIeHUs TOCTABIEHHBIX MPOOJIeM, YMETh HaXOAUTh MOJIE3HbINA TOMOIHUTEIbHBIN
MaTepuai 1o TEMATUKE 3aHATHI.

PGKOMGHHyeTCﬂ ciaeayromasa cxemMa rnmoAroTOBKM K 3aHATHUIO:

1. IIpopabGoTaTh KOHCIEKT JEKIHUii;
2. VI3y4nTh peKOMEHIOBAaHHYIO JIUTEPATYPY;
3. [Ipu 3atpynHeHusX cPOpMyIHPOBATH BOMPOCHI K MPETIOAaBaTEIIO.

11.2. Mertoauueckue YKa3aHus 110 OpraHu3anuu CaMOCTOSITEIbHOM pa6OTBI.




CaMmocrosiTennpbHasi paboTa SBISETCS OJHOW W3 BaXHEWMUX (GopM H3ydeHus 000
JUCUMIUIMHBL. OHa TMO3BOJIAET CHUCTEMATU3UPOBaTh M YIIIYOMTb TEOPETUYECKHE 3HaHUS,
3aKpenuTh YMEHHMS M HAaBBIKH, CIOCOOCTBYET Pa3BHTHIO YMEHHUU I0JIb30BAaTbC HAYYHOW H
yuyeOHO-MeTouuecko  nutepaTypoil.  Ilo3HaBaTenpHass — A€ATENBHOCTH B IIpOLIECCE
CaMOCTOSITENIbHOW PabOThI TPeOYeT BHICOKOTO YPOBHS aKTUBHOCTH U CAMOOPTaHU30BaHHOCTH.

B yue6GHOM mporecce BBIAEIAIOT ABAa BHJIA CAMOCTOSATEIBHOM pabOThI: ayIUTOpHas U
BHEAyIUTOPHASI.

AymuTopHas caMocTosITelIbHAas paboTa IO JIUCHMIUIMHE BBIIOJHIETCS Ha Y4eOHBIX
3aHATHSIX 1101 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IPENOIABATENS U 110 €T0 3a/1aHUI0.

BreaynuropHas = camocrosiTenbHass — pabota  mpexacTtaBiseT  co0oil  joruueckoe
NPOJIOIDKCHUE AayAUTOPHBIX 3aHATHHA. 3aTpaThl BPEMEHU Ha BBINOJHEHHE STOW pPabOTHI
PErJIaMeHTUPYIOTCS padounM Y4eOHBIM IIaHOM. Pesxkum paboThl BRIOMpaET caM 00yJaroniuiics B
3aBUCUMOCTH OT CBOMX CIIOCOOHOCTEM M KOHKPETHBIX YCIOBUH.

CamocrodrenbHas paboTa MOXKET OCYILECTBIIATHCS HMHIMBUAYAJIbHO WM TPYyNIaMu
MarucTpaHTOB B 3aBUCUMOCTHU OT II€JIM, 00bEeMa, KOHKPETHOM TeMaTHUKU CAMOCTOATEIbHOU
paboThl, YPOBHS CII0)KHOCTH, YPOBHSI YMEHHI MarucTpaHTOB.

CamocrosiTenbHast paboTa BKJIIOYAeT B ce0s1 paboTy C KOHCIIEKTOM JIEKLU, U3ydeHHE U
KOHCIIEKTUPOBaHHE pPEKOMEHyeMOi JUTEPaTYPBHI, MOJIrOTOBKA MyJIbTUMEIHA-
COOOIICHNI/IOKIIAIOB, TIOATOTOBKA pedepaTa, TECTUPOBAHNE, PEIICHHUE 3a/1a4 M yINPaKHECHUN
no oOpa3ly, pelleHHe BapUaTUBHBIX 3a/ay, BBIIOJHEHHE YEpTEkKeH, CXeM, pacueToB
(rpadguueckux padoOT), pelIEHHE CUTYyallMOHHBIX (Ipo¢ecCHOHANIbHBIX) 3a/]ay, MOATOTOBKA K
JINIOBBIM UI'paM, MHPOEKTUPOBAHWE M MOJCIMPOBAHME PA3HBIX BHUJOB M KOMIIOHEHTOB
npodeCCHOHATBHOM IeATEIHOCTH, HAyYHO-HCCIIEeI0BATEIbCKYIO PadoTy U Jp.

KonTpons  pe3ynbTaToB  BHEAyIUTOPHOM  CaMOCTOSTENbHOW  pabOTbl  MOXET
OCYIIECTBIISITBCS B IpeZesiax BPEMEHHU, OTBEIEHHOTO Ha 0O0s3aTeiabHble yueOHBbIE 3aHATHS IO
JUCLUIUIMHE U BHEAYIUTOPHYIO CaMOCTOSTEIbHYIO paboTy MAarucTpaHTOB IO JMCLUIUIMHE,
MOYET MPOXOANUTH B MUCbMEHHOM, YCTHOM MIJIM CMEIIAaHHOH (Gopme.



[Ipunoxenue 1

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

Jucunmmaa: HEMPOHHBIE CETU
Kon, nanpasnenue noarorosku: 21.03.01 HEO@TEI'A3OBOE JAEJIO

Hanpasnennocts (npoduis): SKCIUIYATAIIMA Y1 OBCIIYKMBAHUWE OB BEKTOB IOBbIYY HEDOTHU

Koo u

Konmn

Kpurepun onieHnBaHus pe3yabTaTOB 00yYEeHUS

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

YK-1 VYK-1.1. OcymectBisier | 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 | MPUMEHSIEMbIE 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 PA3IMYHBIX 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 npodeccrnoHaIbHOM JIeSITEIIbHOCTH
JIeSITeIIbHOCTH JIeSITEIIbHOCTH JIeSITEIIbHOCTH
Bmagets: Bl  omblTom 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 MaTEeMaTHIECKOTO
3a1a4 Mpo¢eCCHOHANBHON | MOACNHPOBAHUS Ui | MOJACTUPOBAHMSA Ul | MOAEIMPOBAHUS U | MOJCIUPOBAHHUA IS
JIESITETIBHOCTH. peLICHUs] KOHKPETHBIX | PElICHUs] KOHKPETHBIX | PElIeHWS] KOHKPETHBIX | PEIleHHs] KOHKPETHBIX

3aj1a4
npoQeCCHOHATBHOM
JIESITEIbHOCTH.

3aj1a4
npodeCCHOHATBHOM
JIESITEIIbHOCTH.

3aj1a4
npodeCCHOHATBHOM
JIESITEIbHOCTH.

3aj1a4
poeCCHOHATBHOM
JIESITEIIbHOCTH.




Kon
KOMITETEHIIUN

Konun
HauMEHOBaHHE WHIUKATOPA
OCTHIKEHMUS KOMITETEHIIHH

Konmn
HaNMEHOBAHHE Pe3yibTaTa

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYEeHUS

(UJIK) 00y4eHHs M0 AUCHIUILTHHE 1-2 3 4 5
VK-1.2. Cuctemarusupyer u | 3HaTh: 32 cnocoOwl | 3HaeT Ha  HU3KOM | 3HaeT Ha  cpegHeM | 3HaeT Ha  BBICOKOM | 3HAeT B COBEPIICHCTBE
KPUTHYECKH  aHAIM3HPYET | MPUMEHECHHUS Mozeneit | ypoBHE CHOCOOBI | ypOBHE crocoOBI | ypoBHE CHOCOOBI | COCOOBI TPUMEHEHUS
nHPOPMALINIO, TIONYYCHHYIO | HEMPOHHBIX CeTel Ui | IPUMEHEHHS MOZeNel | MpuMeHeHHs Mojeiel | IpUMEHEeHHs MoJeleil | Mojened  HEeHPOHHBIX
W3 pa3HBIX HCTOYHUKOB, B | 00paOOTKH WHPOPMALWHU M | HEUPOHHBIX CeTed I | HEHPOHHBIX ceTeil Ui | HeMpPOHHBIX ceTed I | cereil anmsa 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 | MOJEJNEH 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 WHTEPIIPETaluH | U UHTEPIIPETALNH | U HHTEPIIPETALNH

obnactu
MHTEJUICKTYaIbHbBIX
CHCTEM.

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 00yYEeHUS

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€ W | 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 ¥ | MAIlIMHHOTO OOYYEHHMs, | MAIIMHHOTO OOYYEHHs, | MAIIMHHOTO OOy4eHHs, | OOy4eHHS, OCHOBHBIC
B3aUMOCBSI3aHHBIX  3a7ad, | 0a30BBIM MaTeMaTHYECKUil | OCHOBHBIC TIOHATHA U | OCHOBHBIC IIOHATHS W | OCHOBHBIC IIOHATHS U | MOHATHS W  0a30BBIH
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
BBIUUCIUTEIHLHOTO JIOTHKY; CHOCOOBI | JIOTHKHY; CIOCOOBI | JIOTHUKH; CIOCOOBI | THOpPHUIM3ALIUH
HHTEJUIeKTa ¢ | rubpuanzanuu ruOpUIU3aIUT 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 JUId | ypOBHE HIPOBOJHTH | YPOBHE MIPOBOJUTH | yPOBHE MPOBOJUTH | IIPOBOJIUTH aHau3
BbIOOpa HaWIyd4IIero | aHaiW3 3aJa4yd Ui | aHaIW3  3ajadd  JUIA | aHajdu3 3aJa4dd  JUIl | 3a7a4d A BBIOOpa
METOZ[a BBIYMCIIMTENIFHOTO | BEIOOpa  HAWJIyYIIEro | BBIOOpa  HawiIydmlero | BbIOOpa  HAWIYYINero | HAWIYYIIEro  MeTofa
MHTEJUIeKTa WA | MeTofa MeTofa MeTofa BBIUHCIIUTEIHFHOTO
THOPUIHOTO METOJa, | BEIYUCIUTEIHHOIO BBIUUCIIUTENLHOIO BBIUUCIIUTENLHOIO HHTEJIEKTa WIH
HOIXOAALIETO JUIsl | UHTEIUIeKTa WM | UHTEIUIEKTa UM | UHTEIUIEKTa win | THOpUAHOTO  METoJa,
KOHKPETHOH 3a/1a4y; THOpUIHOTO  METOZa, | THOPUAHOTO  METOoJa, | THOPUIAHOTO  METOoJa, | HMOAXOASIIEro Juis
HOJXOMAAIIETO JUId | HOAXOMSALIETO U | HOAXOMALIETO JUld | KOHKPETHOH 3a/1a4H;
KOHKpPETHOH 3a/1a4H; KOHKpPETHOH 3a/1a4H; KOHKpPETHOH 3a/1a4H;
Banets: B3 | Bnaneer Ha HuskoMm | Bnameer Ha cpenHem | Bnameer Ha BwicokoMm | Bnaapeer 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




Kon
KOMITETEHIIUN

Konun
HauMEHOBaHHE WHIUKATOPA
OCTHIKEHMUS KOMITETEHIIHH

Konmn
HaNMEHOBAHHE Pe3yibTaTa

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYEeHUS

(UJIK) 00y4eHHs M0 AUCHIUILTHHE 1-2 3 4 5
YK-2.2 Breibupaer | 3ath: 34  ocHOBHBIC | 3HaeT Ha ~ HHE3KOM | 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 | obmactw mx mpumeHenws; | apxurektypsl MHC wu | apxurextypsr MHC wu | apxurektyper 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 o0ydeHusl | mpaBHiia o0y4eHus | mpaBHiia o0ydeHusl | mpaBHiIa 00y4eHUs
WHC WHC WHC WHC
VYmers: Y4 oueHuBath | YMeeT Ha  HU3KOM | 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 HuszkoM | Bnameer Ha cpemgHem | Brameer Ha BhicokoMm | Bnapeer 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 Ha  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 HEHpOHHBIX ceTell B | HEUPOHHBIX CceTed B | HEHPOHHBIX ceTell B | HEWPOHHBIX CeTed B
HETCrasoBoro MpoU3B0CTE JIeSITEIbHOCTH npodeccroHabHOM 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 npodeccrnoHaTbEHOM npodeccrnoHaTbEHOM npodeccrnoHaTLHOM
JIESITETTFHOCTH JIESITETTHHOCTH JIESITETIHHOCTH JIESITETTBHOCTH
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Konun
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OCTHIKEHMUS KOMITETEHIIHH

(MJIK)

Konmn
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00y4eHHs M0 AUCHIUILTHHE 1-2 3 4 5

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

npo¢eCCHOHANBHBIX 331a4 | HEHPOHHBIX CeTeW M | HeHPOHHBIX CeTed [UIA | HEHpOHHBIX CeTe A | HEWPOHHBIX CeTed I
pemneHust pemeHus pemeHus pemeHus
npodeccroHaIbHBIX npodeccroHaNIbHBIX npodeccroHaNbHBIX npodeccHoHaNbHBIX
3aja4 3a1a4 3a1au 3a1a4
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