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1. Hesau 1 3aa4u OCBOCHUS M CHUILINHBI

Lesb AUCIUIUIMHBI 3aKITF0YASTCS B OBJIQJICHUHU (PyHAaMEHTAIbHBIMU 3HAHUSAMH B 0071aCTH
HEHUPOHHBIX CETEH U MX UCIOJIb30BaHUU IPU PEIIEHUU HAYUYHbIX U IPUKIIAHBIX 33/a4.

3aza4yy TUCUUIUIAHBL

— u3ydyeHHe Oa30BbIX TEOPETHUECKUX OCHOB METOJOJIOTUM HEHPOHHBIX CETEeH,
MaTEMaTHYECKUX MOJEIIEH U METOJOB, JIEKAIIUX B OCHOBE HEMPOHHBIX CETEH;

— (QopmupoBanue ymeHHH BbIOOpa APXUTEKTYpPHl HEUPOHHOW CceTH C Y4YETOM
0COOEHHOCTH pelllaeMblX 3a/1a4;

—  (opmupoBaHue yMEHU pealn30BaTh HEHPOHHYIO CETh C MCIOJIb30BAaHHEM ITaKETOB
Iporpamum;

— (¢opMUpOBaHHE HaBBHIKOB pabOThl ¢ HabopaMu [JaHHbBIX, MCIIOJIb3YEMBIMH IS
00y4eHusl HEHPOHHOM! CeTH;

— (¢opMuUpOBaHHE YMEHUI aHAINU3a PE3yJbTaTOB PAOOTHI HEHPOCETH U KOPPEKTUPOBKU

MTOCTPOEHHBIX MOJIEIICH.

2. Mecro nucuuniaunbl B crpykrype OIIOII BO

JlMcuuIuimHa OTHOCHUTCS K AMCIUILUIMHAM dJeKTUBHOTO Moayis «Digital & IT. MamuaHOe
o0yuyeHHMe M aHaJIM3 JAaHHBIX» YacTW Yy4eOHOro IIaHa, (OpPMUPYEMOHl y4yaCTHUKaMHU
00pa3oBaTeNbHBIX OTHOIICHU.

HeoOxoauMbpIMu yCIIOBUSIMU AJ11 OCBOEHUS JUCILUILTUHBI SBIISIOTCS:

— 3HaHUE OCHOBHBIX IOHATHI JUCKPETHOM MaTeMaTUKH, NPUKIATHOW anredpsl,
BBIYMCIIUTEIILHON MAaT€MAaTHKU,;

—  3HaHHE OCHOB sI3bIKa IporpamMmupoBanue Python, ymenue pa3pabaTbiBaTh aIrOPUTMBI
pemeHus 3a1a4d ¥ 3aliChIBaTh UX Ha S3bIKE IPOIPaMMHUPOBAHNS;

— BIIAJICHUE HABBIKAMM MWCIIOJb30BAaHUS KOMIIBIOTEPHBIX TEXHOJIOTUM U CPEACTB
00paboTku nHpoOpMaInu.

CopepxaHue QUCHUIUIMHBI CIYXXUT OCHOBOM Al ocBoeHUs nucuuiuivH «lIpuxiagHsie

3ala4M aHaJin3a JaHHBIX», U HPOXOXKIACHUA ITPAKTHUKH, HaquO-HCCHeﬂOBaTCHBCKOﬁ pa6OTLI.

3. Pe3yabTaThl 00yYeHHs 10 THCIUTIIIHHE
[Iporiecc um3ydeHUs AMCUUIUIMHBI HampaBieH Ha (OPMHUPOBAHHUE CIEAYIOLIMX

KOMIIETEHIINN:



Tabmuma 3.1

Kon u nammeHnoBanue
KOMITIETEHIIUN

Kopa u nammeHnoBanue
WHAWKATOpa TOCTH)KCHUS
kommeTeHyn (MJIK)

Kox n HanmeHoBaHME pe3ybpTaTa 00yIeHus
10 JUCHIUIUINHE

VK-1 Crocoben
OCYIIECTBIIATH MOKCK,
KPUTUYECKHUN aHAIU3 U
cuHTEe3 HHPOPMAaLNH,
MIPUMEHSTH CHCTEMHBIN
TIOJIXOJ JUIsl pEILICHUS
MIOCTABJICHHBIX 3a/1a4

VYK-1.1 OcymectBuser
BEIOOP aKTyaIbHBIX
POCCHICKIX U 3apyOeKHBIX
HCTOYHUKOB, a TaK )K€ ITOUCK,
cOop 1 06paboTKy
uH(pOpMAaIUHU, HEOOXOUMOM
JUISL pELICHUS] TTOCTaBJICHHOMN
3aJ1a4H.

3Hath: 31 KIaccHYeCKHe MaTeEMaTHYECKHE
MO/ICIIH, IPUMEHSIEMbIE B PA3THIHBIX
00J1aCTAX YEJIOBEUECKOM EATEILHOCTH

YMers: Y1 MomudpuIupoBaTh KIACCHYECKHIE
MaTeMaTHIECKUE MOJCIH JJISI PEIICHUS
KOHKPETHBIX 33]1a4 IPO(eCcCHOHATBEHOM
eATEILHOCTH

Brnanets: B1 HmeeT onbIT NpUMeEHEHHS
METOJI0B MaTEMATUYECKOI0 MOACIUPOBAaHUS
JUISL pELICHUs] KOHKPETHBIX 3a7a4
npodeccHOHATFHOM e TeIbHOCTH.

VK-1.2 Cucremarusupyet u
KPUTHUYECKH aHAJIU3UPYET
HHPOPMALINIO, TIOTYIEHHYIO
13 pa3HbIX HCTOYHUKOB, B
COOTBETCTBHU C
TpeOOBaHMAMH U yCIOBUSIMU
3a7a4n

3HaTh: 32 cOCOObI IPUMEHEHUS MOJIEIIeH
HEWPOHHBIX ceTel It 00padOTKU
nHGOPMAIIMY U paclio3HaBaHUs 00pa3oB

YMmeTh: Y2 oleHUBaTh Ka4eCTBO OOYICHUS
MoJieNied MalIMHHOTO 00yYCHUST;

Brnanets: B2 TexHOJIOrHSIMH aHAIH3a U
WHTEPIPETANNH ITOTyYCHHBIX JaHHBIX B
00JIaCTH HHTEJUICKTYAJIbHBIX CHCTEM.

VK-1.3 Ucnonszyet
METOIUKH CHCTEMHOTO
MOJIX0/1a TIPU PEIICHUH
MIOCTaBJICHHBIX 3a]a4

3HaTh: 33 MaTreMaTU4YECKHE,
€CTECTBEHHOHAYYHBIC U COITMAIBHO-
SKOHOMMYECKHE METOIBI )T HCIIOIb30BaAHMUS
B IpO()eCCHOHAIILHOM JAeSTEIbHOCTH

Ymeth: Y3 peliatb HeCTaHAAPTHBIE
npodeccroHaNbHBIE 331a4H, B TOM YHUCIIC B
HOBOM WJIM HE3HAKOMOU cpefie U B
MEXAUCIMIUIMHAPHOM KOHTEKCTE, C
NPUMEHEHNEM MaTeMaTHYECKHX,
€CTECTBCHHOHAYYHBIX, COIIHATBHO-
HSKOHOMHYECKHUX H MPOPECCHOHATHHBIX
3HaHUU

Bnazgets: B3 HaBbIKaM# TEOPETHYECKOTO
IKCHIEPUMEHTAIBEHOTO MCCIIeIOBaHUS
00BEKTOB TIPO(PECCHOHANBEHOM
JEeATEeIbHOCTH, B TOM YHCIIC B HOBOH HIIH
HE3HAaKOMOM CpeJie U B
MEXAUCIMIUIMHAPHOM KOHTEKCTE

YK-2 Cnocoben onpeensitsb
KpYT 33/1a4 B paMKax
IIOCTABJICHHOM L€ U
BI)I6I/IpaTI) OIITUMAJIbHBIC
CrocoOBl UX PEIICHNUS,
HCXOJS U3 ICHCTBYIOIINX
MIPABOBBIX HOPM,
HUMEIOIIUXCS PECypCOB U
OrpaHUYEHUH.

VYK-2.1 IIpoBoaut aHanu3
IIOCTaBJICHHOW LIENH U
(bopMyIIUpyeT COBOKYITHOCTh
B3aMOCBSI3aHHBIX 3aJiau,
KOTOpBIE HEOOXO MO
PELINTS JUIS €€ JOCTIKCHHUS.

3Hath: 35 MOCTAaHOBKY OCHOBHBIX 3a]1a4
MAaIlTMHHOTO 00YYeHHsI, OCHOBHBIC TTOHSITHS U
6a30BbIif MaTeMaTHYECKUIl anmapaT
HEYETKOMU JIOTUKH; CIIOCOOBI THOpUIN3aun
METOJIOB BBIYHCINTEIHHOTO HHTEIUICKTA C
HCTIOJIb30BaHUEM

TPaTUIIMOHHBIX METOIOB ONTHMHU3AIIIH U
pacro3HaBaHHs 00pa3oB

YMeTh: Y5 npoBoAUTh aHAIN3 3a4a4u IS
BBIOOpA HAWITYYIIIETO METOA
BBIYMCIIMTEILHOIO HHTEJIEKTA HITH
THOPUIHOTO METO/Ia, MTOAXOISAIIETO JIs
KOHKPETHOM 3a/1a4u;

Bnagers: BS nnctpymentamu
MIPOEKTUPOBAHUS U OIIEHKA Ka4eCcTBa
MOJiesiel HEMPOHHBIX ceTer

YK-2.2 Beibupaer
ONITUMAJIBHBIH CIIOCO0
peleHus 3a1a4, HCXOIsI U3
HMEIOIIUXCS PECYPCOB U
OrpaHUYEHHUH

3HaTh: 36 OCHOBHBIE aPXUTEKTYPHI
WHC u obnacti UX MPUMEHEHHST; OCHOBHBIE
cnocoOrI ¥ ipaBmiia obyuenust MHC.

YMmeTs: Y6 onleHUBaTh Ka4eCTBO O0YIECHUS
pasnUYHbIX Mojenei
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HNHC; mogenuposats MTHC cpenctBamu
HeliponakeToB Matlab
NNTool.

Bnanets: B6 HaBpIKaMu
pelIeHus 3a/1a4 alpoOKCUMAIIUH,
MIPOTHO3UPOBAHUS,
Kiaccu(UKaIy JaHHBIX,
pacro3HaBaHus 00pa3oB

YK-2.3 Anamusupyer
JEHCTBYIOILEE
3aKOHOJATEIbCTBO U
IIPaBOBBIC HOPMBHI,
perynmpyromue 00J1acTb
po¢eCCHOHATBHOI
JeATEILHOCTH

3uate: 37 BUABL, CTPYKTYDY,
NPUHIMIB © METOIBI CHCTEMHOM
OpraHu3aiu HeHPOHHBIX CETEH;

YMmeTh: Y7 UCTIONB30BaTh OCHOBHBIC
HEHpPOHHBIE CeTH s 00paboTKH
nHGOpPMAINH;

Bnaners: B7 meromaMu aHanmuza u
CUHTE3a IPU CO3/IaHUHU, UCCIEOBAHUN U
JKCIUTyaTallud HEUPOHHBIX ceTel

ITIKC-8 Cnocoben
y4acTBOBAaTh B MOJTOTOBKE
WCXOJHBIX JTAaHHBIX IS
COCTaBJICHUSI IUIAHOB,
IIPOrpamMM, IIPOEKTOB, CMET,
3asBOK, HHCTPYKIUH 1
JIpyroi TEXHUYECKOU
JOKyMEHTAIHH.

ITIKC-8.2 Pa3pabatsiBaet
IIPOEKTHI TEXHUUECKOU
JOKyMEHTaIUH;
OCYIIECTBISIET COOP
NCXOJHOH MH(pOpMannH 1o
33JaHHOMY aJITOPUTMY

3HaTh: 38 B3aUMOCBSI3H IPOEKTHBIX
MpoIieyp npH padote ¢ HuGPOBLIM
npodueM u3nenus A pa3paboTKu
TPAaHCIIOPTHO-TEXHOJOTMYCCKUX MAIIUH

YMets: V8 aHanM3MpOBaTh U ONPEACTATH
ONTUMAJIbHBIN COCTaB MPOEKTHBIX MPOLEAYP
¥ 33124 Ui (pa3paboTKH TPaHCIIOPTHO-
TEXHOJIOTUYECKUX MAIIHH) Ieseit
TUIAHUPOBAHUS

Bnagers: B8 cpencrBamu aBToMaTu3auuu
BBITTOJTHEHHS MTPOSKTHRIX MPOIEAYP U 33134
Ut (pa3pabOTKH TPAHCIIOPTHO-
TEXHOJIOTHYCCKUX MAIIMH) el
IUTAHUPOBAHKS U MPOCKTUPOBAHHUS

4, O0beM AUCHHUILIHHBI

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

Tabnuma 4.1.
AyJUTOpHBIE 3aHITHS/KOHTaKTHas padoTa,
dopma
dopma Kypc/ gac. CamocrosiTensHas .
MIPOMEKYTOYHOU
o0yueHus CEMECTp IIpaxtuueckue | JlabopaTopHsie pabota, gac.
Jlexuuu aTTecTalun
3aHATHUA 3aHATUA

OuHasi 4/7 16 32 - 60 3a4ér

5. CTpykTypa u coiep:KaHue JUCHUTIMHBI

5.1. CtpykTypa AMCUUILUIMHBI/MOTYJIS.

ouHas ¢popma o0ydeHus (OPO)

7 cemecTp
Tab6muma 5.1.1
CrpyxkTypa AynuTopHsble
Ne HOMIeII/ICI_H/IHIII/IHLI/MO]IyJ'If{ 3aHATHA, Yac. CPC, BCGFO, Ko I/U];K OHCHO‘{HBIG
n/m a3 e}? HaumenoBanwme 1l 1146 gac. gac. A cpencTBa
p ;1 pasnena ’ p: ’
Bsenenue B YK-1.1. 3amanue Ha
1 1 TEMaTHKY 1 3 - 5 9 YK-1.2. nabopaTopH
HCKYCCTBEHHBIX YK-1.3. yio paboty




HEeHpOHHBIX ceTeil

[TakeTsl mporpamm
UL paboTHI C
HEHUPOHHBIMU
CeTAMHU

O0yueHue
HEHUPOHHOMU CeTH.
Habopbr marHBIX

ITonHOCBs3HAs
HEWpPOHHAas CeTh
MIPSIMOTO
pacnpocTpaHeHus
(FNN)

octpoenue
ApXHUTEKTYPHI
HEHPOHHOM CeTH U
ee o0yueHue

PaGora ¢
TensorFlow u
Kaggle

YK-1.4.
YK-2.1.
YK-2.2.
VK-2.3.

Nel,
BOTIPOCHI
JUIS
3aIUTHI,
BOITPOCHI
TecTa

3anaHue Ha
nabopaTopH
yio paboty
Ne 2,
BOIIPOCHI
TUTSE
3aIIUTH,
BOIIPOCEHI
Tecra

3anaHue Ha
J1a00paTopH
yio paboTy
Ne 3,
BOIIPOCHI
JUTSt
3aIIUTHI,
BOTIPOCHI
Tecta

3agaHue Ha
nabopaTopH
yio paboty
Ne 4,
BOTIPOCHI
Ui
3aIUTHI,
BOTIPOCHI
TecTa

3agaHue Ha
nabopaTopH
yio paboty
Ne 5,
BOIIPOCHI
Ut
3aLIUTHI,
BOIIPOCHI
Tecra

3agaHue Ha
nabopaTopH
yio paboty
Ne 6,
BOIIPOCHI
JUTSt
3aIIUTHI,
BOIIPOCHI
TecTa

AHanu3 kayecTBa
0o0ydeHHs
HEUpPOHHOU ceTn

IIpumenenue
HEHpOHHBIX ceTeil

YK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.

ITIKC-8

3amanue Ha
nabopaTopH
yio paboty
Ne 7,
BOTIPOCHI
JUISt
3aAIUTEL,
BOIIPOCHI
TecTa

3amanve Ha
J1a00paTopH




JUISL pELICHUS 3a1a49u
perpeccun

Ceéprounbie
HEHPOHHBIE CETH

10 10

IIpenBapurensHO
00yJeHHBIe
HEWPOHHBIE CETH

yio paboty
Ne 8,
BOITPOCHI
JUTSt
3aIIUTHI,
BOITPOCHI
Tecta

3amanue Ha
nabopaTopH
yio paboty
Ne 9,
BOIIPOCHI
JUISE
3aIlUTHI,
BOIIPOCEHI
Tecra

3anaHue Ha
J1a00paTopH
yio paboty
Ne 10,
BOTIPOCHI
JUTSt

3aIIUTHL,
BOTIPOCHI
TecTa
3agaHue Ha
J1a00paTopH
yio paboty
Ne 11,
BOIIPOCHI
JUISL 3alIUThI
3amaHue Ha
J1a00paTopH
yio paboty
Ne 12,
BOTIPOCHI
JUTS
3aIUTHL,
BOTIPOCHI
Tecra
Bompocst
VK-1, It 3a4éTa
YK-2 (B dopme
TeCcTa)

Heliponnsie cetn
JUIS 33724
00paboTKH 1 1 - 3 5
€CTECTBEHHOTO
SI3bIKA

11 11

PexyppentHsie

12 12 .
HEWPOHHBIE CETH

13 | 3auér - - - - -

Uroro: | 16 | 32 - 60 108

5.2. ConeprxaHue JUCHUIUIMHBL.

5.2.1. Coneprkanue pa3esioB JUCIUTUTMHEI (AIUIAKTHUYECKUE STUHHIIb).

Paznen 1. «BBeneHue B TeMaTHKy MCKYCCTBEHHBIX HEMPOHHBIX CeTei». XPOHOIOTHYECKHE
JTanbl Pa3BUTHsI HEMPOHHBIX ceTel. Mogenb uckyccTBeHHOro Heiipona Mak-Kamnoka u Ilurca,
[Tepcentpon Pozen6narra. OpHOCIIOWHBIE M MHOTOCIOHHbBIE HepoHHble ceTH. CeTH MpsIMOro
pacnpoCcTpaHEHUsI U CeTU C OOpaTHbIMU CBs3sMH. [loHsATHE «TiTyOOKHE HEHpOHHBIE CETH» U UX
npeumytectsa. Kinaccudukarus HeHpoHHBIX ceTel B pa3pe3e paclpoCTpaHEeHUs CUTHAJIA U TITyOUHBI

HCﬁpOHHOﬁ CCTH. 38.,[18.‘-11/1, peuIacMbIC FJ'I}/6OKI/IMI/I HeﬁpOHHLIMH CCTAMU. q)yHKI_II/II/I AKTHUBall1H.



O6opynoBanue, mpumensiemoe /it HepoHHbIX ceTeir. CUDA — nporpammustil uatepdeiic gt GPU
ot komnianuu NVIDIA.

Paznen 2. «Ilaketsl mporpamMm st pabOTBl ¢ HEWPOHHBIMH ceTsMu». O030p MaKeToB
nporpamm. Iakers! s padotsl ¢ ganabiMA. [Takerst NUMPY u Pandas. Ilakers! aj1s MaMHHOTO
o0yuenus. Jluctpubyrus Anaconda, makets JupyterLab, Jupyter Notebook. bubmorexku Python mis
MOJISNTMPOBaHusl U 00y4yeHus HeliponHoil ceru. Ilakersr TensorFlow, Theano, Keras. Pagora c
cepsucom Google Colaboratory.

Paznen 3. «O0yuenne HeliponHoW cetu. HaGopel nmaHHBIX». OOy4YeHHE C YUHTEIEM,
oOyueHue Oe3 yuurelns, o0ydeHHE C HOAKpEIUIEHHEM. AJITOPUTM OOpAaTHOIO pPaclpoCTPaHEHUs
oumOku. Tumbl 3a1a4, 3(h(HEeKTUBHO perIaeMbIX C MOMOIIBIO TITyOOKHX HEWPOHHBIX CeTel (3amaun
pacno3HaBaHus, 3aaud KiIacCHM(MKAIWK, 33/1a4d PErpeccuy, 3a1add kiactepusanun). HaGopsl
JAHHBIX Uil 00y4eHHs HEHpOHHOW ceTH. TpeHMpOBOUHBIE, TECTOBBIE M IPOBEPOYHBIEC JIAHHBIE.
Bo3morkHocTH MakeToB 110 pabote ¢ Habopamu JaHHbIX. [lonsTre smoxu o0yyenus. Ilonck HabopoB
JAHHBIX U3 pa3IMnuHbIX HCTOYHUKOB (Githab u npyrux).

Paznen 4. «[lonHocBsI3Has HelipoHHas ceth npsiMoro pactpoctpanerus (FNN)». Anamu3
HaOopa JaHHBIX C TOYKHU 3pEHMs JaJbHEHIIero MOCTpOoeHUs HeipoHHoH cetn. KommuecTBo
CKPBITBIX CJIOEB U KOJMYECTBO HEMPOHOB. ba3oBble 0OBEKTHI U MapaMeTpbl 0ObEKTOB INIyOOKUX
HelpoHHBIX cereit B TensorFlow.

Paznen 5. «IlocTpoeHre apXWTEKTYphl HEHPOHHOW CeTH M €€ OOydeHHe». MeTpHKH
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkimu noteps u
ONTUMHU3ATOPbl 00ydeHus. PYHKUMU MOTepb M onTUMu3aTtopsl oOydeHus. Dynxium SGD,
RMSprop, Adam. Pacnio3naBanue npenmetoB ozex bl — Habop naHubix MNIST. Tpenckazanue
00y4eHHOI HeMpOoCeTH.

Pasznen 6. «Pabota ¢ TensorFlow u Kaggle». O0bexThl, GyHKINH U apaMeTpbl 00BEKTOB
rinyOokux HedpoHHbIX cereit B TensorFlow. Pabora ¢ minardopmoii Kaggle. Bosmosxknoctu
cepuca. OcHoBHO# pyHkumonan mardopmsl Kaggle. CopeBnoBanus va Kaggle.

Paznen 7. «Ananu3 kadyectBa 00ydeHUs] HEUpOHHOU ceTny». OTeHKa pealbHOTO KayecTBa
MoJieNid HEHMpOHHOM ceT M Habopsl AaHHBIX. IloHsATHE «mepeoOyueHHe» HEWPOHHOW CeTH.
Omnpenenenue nepeoOydeHus: 1 METOIbI OOPHOBI C HUM.

Paznen 8. «[IpuMeHeHre HEHPOHHBIX CETeH [UIA pEIIeHHs 3aJa4d  PETPEeCcCHI.
[IkanupoBaHre U HOPMaTH3AIKs BXOJIHBIX TaHHBIX. BEIOOP METpHK KadecTBa, PyHKINI OMIMOOK
U aKTHBALMHU B 3aBUCHUMOCTH OT pelIaeMoi 3a1a4H.

Paznen 9. «Céprounble HelpoHHbIE ceTW». CpaBHEHHE IOJHOCBSI3HOW M CBEPTOYHOU
HEHUPOHHBIX CeTel MpU pelIeHnt 3a7a4 pacro3HaBaHus n300paxkeHuid. Sapo cBEpTku. Marpuna

n3zobpaxenuit. Ciou cBEpTKH U ciou noBbIOOpKU. MHCcTpyMenThl Keras u TensorFlow, kotopsie
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MO3BOJIAIOT TOCTPOUTH CBEPTOUHYIO HEHPOHHYIO ceTh. CBs3b MeXAy HaOopaMu JaHHBIX U
apxuTeKkTypoil HeliponHoi cetn. Habop manusix CIFAR-10. ApxuTtekTypa CBEPTOYHOH ceTu
LeNet 5.

Paznen 10. «IlpenBapurensHo  0oOydeHHble  HEHpoHHBIE  ceTH». llpenmyiiectBa
UCIIOJIb30BaHUs MpEABApUTEIbHO OO0yUYeHHBIX HEHpOHHBIX ceTeil. Helipocetu, oOydyeHHblE Ha
Habope nanHbix ImageNet. OG30p coBpeMEHHBIX NPEABAPUTEIBHO OOYUEHHBIX ApXUTEKTYp
HEHpPOHHBIX CeTeW M pelleHHs 3aJadd pacro3HaBaHus u3o0paxkeHwii. [IpenBapurenbHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOyueHwus B
HEHPOHHBIX ceTsaX. [lepeHoc oOyueHuss Ha MpuUMepe MPeABaAPUTEIIBHO O0YyYEeHHON HEHPOHHOMN
cetu VGG16.

Pa3nen 11. «Heiponnsie cetu ais 3a1a4 0OpabOTKU €CTECTBEHHOIO sA3blKa». BBeneHue B
00paboTKy €CTECTBEHHOT'O SI3bIKa. AJITOPUTM MOATOTOBKH TEKCTA (IPUBEICHUE TEKCTA K €TUHOMY
PErUcCTpy, OUYMUCTKY TEKCTa OT JIMIIHUX CHUMBOJIOB, TOKCHHM3AIMHs TEKCTa, Pa3METKY CIOB IO
4acTsAM peuH, IPUBEACHUE CIIOB TEKCTa K HOpMalIbHOU (popme, BekTopu3aryst). 3a1aun 00paboTKu
€CTECTBEHHOI'O sA3bIKa. APXUTEKTYpPbhl HEHPOHHBIX CETEH, MPUMEHSEMBIX MPH PEUICHUM 3ahad
00pabOTKH €CTECTBEHHOTO SI3bIKAa - CBEPTOYHbIE OJHOMEpHbIe HelpoHHbie ceTd (CNN 1D) u
pexyppeHTHbIe HelipoHHbIe ceTd (RNN).

Paznen 12. «PexyppeHTHBIE HEWPOHHBIE CETH». APXUTEKTYPhl PEKypPPEHTHBIX HEHpPOHHBIX
ceTel, MPUMEHSIEMbIX IS pellieHns pakTuueckux 3amad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. Metoib1 indpoBbIX MpeacTaBIeHUi TEKCTa:
YaCTOTHBIH MO/IX0/1, TEMAaTHUECKOE MOJICTUPOBAHNE, TUCTPUOYTUBHAS ceMaHTHKa. IHCTpyMeHTapuii
Keras u TensorFlow st mocTpoeHust MOAETH PeKYPPEHTHON HEHPOHHOM CETH, pelaroliei 3aaaqy
knaccudukanun TekctoB. [loctpoenue Heiipocerelt ¢ apxutekrypamu LSTM u GRU Ha ocHOBe

makeroB Keras u TensorFlow.

5.2.2. CopeprkaHue TUCIUTUTAHBY/MOYIIS TIO BHJIaM yUeOHBIX 3aHSATHH.
JleknmoHHbIE 3AaHATHS

Tabmuma 5.2.1

Ne | Homep paznena O6bem, gac.
/1 JMCIUTIIAHEI (0]0]0] I 300 I 0O3D0

Tema nexmun

7 cemecTp

- - BBeneHue B TEMaTUKy HCKYCCTBEHHBIX HEMPOHHBIX CETEl

- - [TakeTs! mporpaMm st pabOThI ¢ HEHPOHHBIMH CETSIMH

- - OO6yuenne HelipoHHOH ceTr. Habopbl JaHHBIX
ITonHOCBs3HAsA HEHPOHHAs CETh NIPSIMOrO PaCIPOCTPaHEHUS
(FNN)

- - [TocTpoeHne apXUTEeKTyphl HEHPOHHOH CETH M ee 00yJIeHne
- - Pa6ora ¢ TensorFlow u Kaggle

- - AHanmu3 KadecTBa 00ydeHUs] HEHPOHHOH CeTH

- - IIpuMeHeHne HEHPOHHBIX CETEH Ul PEeLeHUs 3a0a4u
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perpeccun
9 9 1 - - CBépTOuHBIE HEHPOHHBIE CETU
10 10 1 - - [TpenBapuTensHo 00yUYeHHbIE HEHPOHHBIE CETH
11 11 1 ) ) Heiiponnsie cetr s 3ama4 00pabOTKH €CTECTBCHHOTO
A3bIKa
12 12 5 - - PexyppeHTHbIe HEHPOHHBIE CETH
HUroro: 16 - -
JlabopatopHbie padoThI
JIaGopaTopHbie 3aHATUS YU€OHBIM IJITAHOM HE MPEYyCMOTPEHBI.
HpaRaneche 3aHATHUA
Tabmmua 5.2.2
No Howmep O6mweMm, yac.
i pa3zaena 00O 300 | 0300 Tema maboparopHOU pabOTHI
JMCIUIUIMHBI
2 ceMecTp
1 1 2 - - IporpammupoBaHue mpocteiinieii Heiipocetn Ha Python
2 2 2 - - Pabota ¢ makeramu si3p1ka Python: NumPy, Pandas
3 3 - - Pabota ¢ HabopaMu JaHHBIX
- - [TocTpoenue nMoJHOCBSA3HON HEMPOHHOM CETH MPSIMOTO
4 4 2
pacnpoctpaneHus (FNN)
5 5 2 - - [TocTpoeHHe apXUTEKTYphl HEUPOHHOM CETH U e¢ 00yUICHHE
6 6 2 - - Pabora c Kaggle
7 7 2 - - AHanm3 kadecTBa 00y4deHHsT HeHpoHHOH ceTu. boproba ¢
nepeo0ydeHuEM
2 - - [NocTpoenne HEHPOHHOM CETH A peLIeHUs 3a1a4u
perpeccuu
2 - - [TocTpoenne cBEPTOUHON HEMPOHHOMU CETH
10 10 2 - - Pabora ¢ npenBapuTeIbHO 00YIEHHBIMU HEHPOHHBIMH
CeTAMHU
11 11 2 - - Wzydenne HEHPOHHBIX ceTeil I 3a1ad 00paboTKU
€CTECTBEHHOTO SI3bIKA
12 12 10 - - [ocTpoeHne peKyppeHTHON HEWPOHHOH CeTH
HUroro: 32 - -

CamocTrosiTeJbHAs paﬁoTa CTyACHTA

Tabmuma 5.2.3
Ne Howmep O0mneMm, gac.
/i paszena Tema Bug CPC
quctumunsl | OPO ‘ 300 ‘ 00
7 cemecTp
BBeneHue B TeMaTuky IToaroroBka K
1 1 5 ) i HCKYCCTBEHHBIX HEHPOHHBIX JabopaTopHbIM paboTam,
cereii odopmileHHE OTYETOB 110
sab0paTOpHBIM paboTam
ITakets! mporpamm st paboter | [Toxroroska K
2 2 5 ) i C HEHPOHHBIMH CETSIMH J1abopaTopHBIM paboTam,
odopmileHHE OTYETOB 110
J1abopaTopHBIM paboTam
OOyueHne HEHPOHHOI ceTH. IMoaroroBka k
3 3 5 ) ) HaGops! naHHBIX J1abopaTopHBIM paboTam,
odopmileHHE 0TYETOB IO
J1abopaTopHBIM paboTam
IonHocBs3Has HelipoHHas cetb | IloaroroBka k
4 4 5 ) ) IPSIMOTO pacipoCTpaHEeHHs J1a0opaTopHBIM paboTam,
(FNN) oopmiteHre 0TYETOB IO
712a060paTOPHBIM paboTam
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ITocTpoeHue apXUTEKTYpbl Ioaroroska
5 5 5 HEWpOHHOM CeTH u ee 00yueHHe | J1abopaTopHBIM padboTaM,
0 OpMIICHHE OTYETOB IO
J1a00paTopHBIM paboTam
Pabora ¢ TensorFlow u Kaggle | IToaroroBka
6 6 5 J1a00paTopHBIM paboTam,
0 OpMIICHHE OTYETOB IO
71200PaTOPHBIM paboTaM
AHanu3 KagecTBa 00y4eHUSA ITonroroBska k
7 7 5 HEHPOHHOM ceTH nmabopaTopHBIM paboTam,
odopMIIeHE OTIETOB IO
71200PaTOPHBIM paboTaM
[Ipumenenue HelipoHHBIX ceteld | IloaroroBka k
8 8 5 IUTSA PEUICHUS 3a0a49l perpeccun | 1abopaTopHEIM paboTawm,
odopMIIeHIE OTIETOB IO
J1a00paTopHBIM paboTam
CBEpToUHbIE HEUPOHHBIE CETH IloaroroBka k
9 9 5 J1a00paToOpHBIM paboTam,
o opMIICHHE OTYETOB IO
1a00paTOpHBIM paboTam
[IpenBapuTenbHO 0OYYCHHBIC Iloaroroska k
10 10 5 HEWpOHHBIE CETH J1a00paToOpHBIM paboTam,
oopmiieHHE O0TYETOB IO
J1a00PaTOPHBIM paboTam
Heifiponnsie cetu nis 3agau TTonroroBska k
11 11 5 00pabOTKU €CTECTBEHHOTO nabopaTopHBIM paboTam,
S3bIKa oopmileHHE OTYETOB IO
J1a00PaTOPHBIM paboTaM
PexyppeHTHBIE HEHPOHHBIE IToaroroBka k
12 12 5 ceTH nmabopaTopHBIM paboTam,
o(opMIICHHE OTYETOB IO
n1a00paTOpHBIM paboTam
15 1-12 - 1-12 IToaroToBka Kk 3auery
Utoro: 60

5.2.3. llpenomaBaHue AMCHUIUIMHBI BENETCS C TNPUMEHEHHUEM CIEAYIONMX BHUJIOB
00pa3oBaTeNbHBIX TEXHOJIOTHI:

— BHM3yalM3auus ydeOHOro marepuaiga B O(HUCHOM IakeTe B JHAJIOTOBOM PpEXHME
(JIEKIIMOHHBIE 3aHATHSA);

— pabora B MansIx rpymnmax (1abopaTtopHbie paboThl);

—  HMHIMBHIyaJbHbIC 3a/1aHUs (JabopaTopHbIe paboThI).

6. TemaTuka KypcoOBBIX IPOEKTOB
KypcoBbie npoekTsl yueOHBIM IUIAHOM HE MPETYCMOTPEHBI.
7. KoHTpoabHble padoThI

KOHTpOHLHBIC pa60TBI y‘-IC6HLIM IJIaHOM HC MPCAYCMOTPCHBI.

8. OueHka pe3yJibTATOB OCBOEHHUS THCIHUTIINHBI
8.1. Kpurepuu OICHHBAHHS CTEIICHU ITOJIHOTHI M KauyecTBAa OCBOCHUS KOMIICTCHITUH B

COOTBCTCTBUH C INNIAHUPYEMBIMU PC3YyJIbTaTaMH O6y‘-ICHI/I}I NpHUBCACHLI B HpI/IHO)KCHI/II/I 1.
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8.2. PeiliTuHromas cucreMa OLCHUBAHUA CTCIICHU IIOJJHOTHBI M Kady€CTBa OCBOCHUS

KOMITETEHIIMH 00ydarommxcst 0uHoM (hopMbl 00yueHus rnpeacTasieHa B Tadmuie 8.1.

Tabmuna 8.1
Nen/m | Bujibl MEpOTIPHUSITHIA B pAMKaX TEKYILIETO KOHTPOJISI | KosumuecTBo 6amios
2 cemecTp

1 Texyas aTTecTalHs
1 JlaGopaTopHast padoTa Nel-4 0-20
2 Konrposbhblii TecT Nel 0-10
HTOT'O 3a nepBYIO TEKYIIYIO aTTECTAIIUIO 0-30

2 TeKylIas aTTeCTalHsl
3 JlabopaTopHast paboTa Ne5-8 0-20
4 KonTposnbhblii TecT No2 0-10
HTOT'O 3a BTOPYIO TEKYIIYIO aTTECTAIMIO 0-30

3 TekyIas aTTecTanusl
5 JlaboparopHas padoTta Ne9-12 0-20
6 Kontposnbusliii TecT Ne3 0-20
NTOT'O 3a TpeThI0 TEKYIIYIO aTTSCTAIIUIO 0-40
BCEI'O 0-100

9. VYuebOHo-MeToaMYEeCKOE M HHPOPMALMOHHOE 00ecrniedeHne TUCIUIITUHBL/ MOIYIs

9.1. [lepedenp peKOMEHIyeMO JTUTEpaTypshl MpeacrasieH B [Ipunoxennn 2.

9.2. CoBpemeHHbIE TpodeccHoHaNbHbIE 0a3bl JaHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHBIE
CHCTEMBI

— Co6ctBennas noiHotekcToBas 6asza (IT6J]) BUK TV http://elib.tyuiu.ru/

— Hayuno-texuuueckas 6ubnnoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um. U.M.
I'yoxuna u ®I'BOY BO «TUY» http://elib.gubkin.ru/

— Hayuno-texnuueckas 6ubnmoreka ®I'BOY BIIO YTHTY http://bibl.rusoil.net

— Hayuno-texnuueckas Oubnuoreka ®I'BOY BIIO «YXTHHCKMI TOCYAapCTBEHHBIN
TexHuueckuil yausepcutem» http://lib.ugtu.net/books

— ba3za nannbix KoHcynbTaHT cTylneHTa «JJeKTpOHHas OHOIMOTEKa TEXHMYECKOIO
By3a» http://www.studentlibrary.ru

—  DnekrpoHHO-6ubMMoTeuHas cucrema IPRbooks http://www.iprbookshop.ru/

— 000 «M3narensctBo JIAHDB» http://e.lanbook.com

— 000 «dnextporHoe u3garensctBo FOPAMT www.biblio-online.ru»

— 00O «PYHDb» http://elibrary.ru/

—  DnekrpoHHO-0MONMMoTeuHast cucrema BOOK.ru https://www.book.ru

— HamumonanbHas snexkTpoHHas 6uOnMoTeka

9.3. JIuueH3uoHHOEe M CBOOOJHO PAaCHpOCTpaHseMoe MporpaMMHoe o0ecrieyeHue, B T.4.
OTEYECTBEHHOT'O MPOU3BO/ICTBA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;
12



—  Python;

— Anaconda;

10. MaTepuajabHO-TeXHUYECKOe o0ecnieyeHne TUCHHITUHBI/ MO
[Tomernenust s MPOBEASHHSI BCEX BUJOB PabOThI, MPETYyCMOTPEHHBIX Y4EOHBIM TIAHOM,
YKOMIIJIEKTOBAaHbl HEOOXOIUMBIM 000PYOBaHUEM U TEXHUUECKUMH CPEICTBAMH O0yUEHHUSL.

Tabmuma 10.1

IepedeHp 060pyROBaHMUS, [NepeueHb TEXHUYECKUX CPECTB O0YUCHHsI, HEOOXOIUMBIX ISt
Ne i/ HEOOXOIUMOTO IS OCBOEHUS TUCLIUITIINHEI
OCBOCHHS JTUCITUILTHHBI (IeMOHCTpaIMoOHHOE 000PYI0BaHNUE)
KoMruiekt MyJnbTUMEIUIHOTO 00OpYAOBAaHHUS: MPOEKTOp, JKpaH,
1 - KOJIOHKH, WHTEPAaKTHUBHAsh JOCKa, TMEPCOHANbHBIE KOMIIBIOTEPHI.
JlokanibHasi M KOPIIOPATHBHAS CETb.

11. Meroauyeckue ykazanus no opranusanuu CPC

11.1. Metoauueckue yKazaHus 110 MOATOTOBKE K JJAOOPAaTOPHBIM 3aHATHUSM.

JIaGopaTopHble 3aHATHS CIIOCOOCTBYIOT YIIIyOJIEHHOMY U3YUYEHUIO TUCLMITIIMHBI U CITyKaT
OCHOBHOI (hOpMOI1 IIOJIBEJICHUSI UTOTOB CAMOCTOSITEILHOM paboThl CTyAeHTOB. OCHOBHAs LENb
71a00paTOPHBIX 3aHATUMN 3aKJIFOYAETCS HE TOJIKO YIIIyOUTh U 3aKPENUTh TEOPETUUECKHUE 3HAHMUSI,
HO U c(pOpPMUPOBATH MPAKTUUECKUE KOMIIETEHLIUH, HEOOXOAUMBIE OYYIIIMM CIELUATUCTaM.

Ha naGopaTopHbIX 3aHATUSAX IPHUBETCTBYETCS AaKTMBHOE YYacTHE B O0OCYKICHUU
KOHKPETHBIX CHTyaluid, CIIOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHUH HAXOIUTh Hamboiee
3¢ PEeKTUBHBIE PEHICHHUS TOCTABICHHBIX MPO0JIeM, yMETh HAXOAUTh MOJE3HBIN JOTOTHUTEIBHBINA
MaTepua 1o TEMATUKE 3aHATHI.

MaructpaHTy peKOMEHIYETCs CIELYIOIIas cXemMa MOATOTOBKH K 3aHSATHIO:

1. [IpopaboTaTh KOHCIIEKT JIEKIIHIA;

2. I3yuuTh peKOMEHIOBAHHYIO JIUTEPATYPY;

3. Ilpu 3aTpynHeHHUsIX CPOPMYIHPOBATH BOIIPOCH! K PENOIaBaTeto

4. Tlocne BBINOMHEHMS TAOOPaTOpHON pabOThI OHOPMHUT OTUET U MOJATOTOBUTHCS K 3aLUTE.

11.2. Metoanueckue yKazaHus 110 OpraHU3ally CaMOCTOSTEIbHON pabOTHI.

CamocrosiTenbHass paboTa fBISETCS OJHOW U3 BaXHEWIIUX (opM H3ydeHHs TroO0H
quciumuiiHbl. OHa MO3BOJISIET CHUCTEMAaTH3UPOBATh U YIIyOUTh TEOpETHYECKHE 3HaHUS,
3aKpenuTh YMEHHs M HAaBBIKM, CIOCOOCTBYET DPa3BUTHIO YMEHMH I0JIb30BaTbCS HAYYHOU H
yueOHO-MeTouueckoil  nutepaTypoil.  Ilo3HaBaTenpHast  J€ATENBHOCTH B IIpOLIECcCe
CaMOCTOSITENIbHOM paboThl TpedyeT OT MarucTpaHTa BBICOKOTO YPOBHS aKTUBHOCTH U
CaMOOPraHU30BaHHOCTH.

B yue6HOM mporiecce BBLAEISAIOT /Ba BHJA CAMOCTOSTENLHOW paboTHI: ayJUTOpHAas U

BHCAYyAUTOPHAA.
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AynmuTopHas caMoCTOsITeJbHAass paboTa MO IUCIMILIMHE BBIIOJIHICTCS Ha YYeOHBIX
3aHATHUSAX O] HETTOCPEICTBEHHBIM PYKOBOACTBOM IIPETIOIaBATENS U 110 €T0 33aJaHHIO.

BueaymuTtopHass camocTrosiTelbHAas paboTa MarucTpaHTOB IPEICTaBIseT COOOU
JIOTHYECKOE TPOJIOJDKCHUE ayJIUTOPHBIX 3aHSATHHA. 3aTpaThl BPEMEHHM HA BBIOJHEHHE 3TOM
paboTHl pErJaMEHTUPYIOTCS paboyuM y4eOHBIM IIaHOM. Pexxum paboThl BHIOMpaeT cam
00yYaromuncs B 3aBUCUMOCTH OT CBOUX CITIOCOOHOCTEH M KOHKPETHBIX YCIOBHA.

CamocrosaTenbHas pabdoTa MOXET OCYIIECTBIIATHCS HHIMBHIYATbHO WM TPYNIIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT IIeTH, 00beMa, KOHKPETHOW TEMaTHKH CaMOCTOSTEIbHOU
paboThI, yPOBHS CIIO)KHOCTH, YPOBHSI YMEHHIH MaruCTpaHTOB.

CamocrosaTenbHas padoTa BKIIOYAET B ceOs paboTy ¢ KOHCIIEKTOM JICKIUH, U3ydeHHe U
KOHCIIEKTHPOBaHHE PEKOMEHTyeMO JUTEPATYPHI, HOJIrOTOBKA MYJIbTHMEHa-
COOOIICHNI/IOKIIAIOB, TOJITOTOBKA pedepara, TECTUPOBAHUE, PEIICHUE 3a/1a4 M YIIPAXKHEHUH 110
o0pa3ily, pelieHre BApUATUBHBIX 33]1au, BHIMOJIHEHHE YEPTEKEU, CXeM, pacyeToB (TpaguuecKux
paboT), penieHne CUTYAIlMOHHBIX (MTPO(eCCHOHANBHBIX) 3a/1a4, MOATOTOBKA K JICIIOBBIM HIpaM,
INPOCKTHPOBAHNE W MOICITUPOBAHHE PA3HBIX BUJAOB M  KOMIIOHEHTOB MPO()ECCHOHAILHON
NEeSITeIbHOCTH, HAYYHO-HCCIICI0BATEIIbCKYIO paOdoTy U JIp.

KoHTpoib pe3ysibTaToB BHEAYAUTOPHOW CAMOCTOSTEIBHON pab0OThl MATUCTPAHTOB MOXKET
OCYILECTBIISITHCS B TpEeAeTax BPEMEHHU, OTBEJICHHOTO Ha OO0s3aTeNbHBIC yUeOHbIE 3aHATHUS IO
JUCHUTUTMHE W BHEAYAWTOPHYIO CAMOCTOSITEIbHYIO pabOTy MarMCTpaHTOB IO AMCHUILIMHE,

MOKET IMIPOXOJUTH B HHCLMCHHOﬁ, YCTHOﬁ WJIM CMEIIaHHOM cbopMe.
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[Ipunoxenue 1

IInanupyembie pe3ybTaThbl 00y4eHHs 1J1s1 GOPMUPOBAHMSA KOMIIETEHIIMH H KPUTEPUH MX OLlCHMBAHUS

Jucnuniunaa: MamuaHoe 00y4eHre U BOTIPOCH! HCKYCCTBEHHOTO MHTEJUIEKTa
Hanpagaenue noaroroBku: 23.03.02 - HazeMHbIe TPaHCTIOPTHO-TEXHOIOTHYECKUE KOMIUIEKCHI
HanpagJyennocts (mpoduiib): MamuHel 1 000pyI0BaHKE JIJIS TMKBHIAIMH MTOCTIEACTBUN YPE3BBIYAMHBIX CUTYAIMH, CTUXUWHBIX OCJCTBUMN, TYIICHUS

105KapOB
Kon Kon u HanmeHoBaHue Kon 1 HanmeHoBaHue Kpurepun olileHHBaHus pe3yIbTaTOB 00yUCHHUS
KOMITETECHIINU HHIUKATOpa pe3ynbTara o0yueHus 1mo 1-2 3 4 5
JOCTHKEHUS JVICIUTIITMHE
kommereHIn (MIK)

VYK-1 Crocoben | YK-1.1 Ocymectisier | 3Hath: 31 kmaccudeckue | He 3Haer 3HaeT Ha HU3KOM 3HaeT Ha CpEeTHEM 3HaeT B COBEPLICHCTBE
OCYIIECTBIAT BBIOOD aKTyaJIbHBIX MaTeMaTHYECKHe KIIaCCHYECKHE YPOBHE KJIACCHUECKHE | YPOBHE KIIACCHUYECKHE KIIaCCHYECKHE
TIOUCK, POCCHICKHX 1 MOJICTIH, TPUMEHSAEMBIE B | MaTeMaTHYECKHE MaTeMaTHIeCKHe MaTeMaTHIeCKHe MaTeMaTH4ecKue
KPUTHYECKHUH 3apyOeKHBIX Pa3IMYHBIX 00TACTIX MOJIETIH, IPIMEHAEMBIE | MOJEIH, IPUMEHIEMbIC | MOJCIH, IPUMEHAEMBIE B | MOJIEIH, IPUMCHAEMBIC
aHau3 U HCTOYHHUKOB, a TaK XKe | UEJIOBEUECKOH B PA3IUUHBIX 00JIACTAX | B pa3IMYHBIX OONACTIX | PAa3IUUHBIX 00JIaCTAX B Pa3JIM4HBIX 00JIACTSX
CHHTE3 TIOUCK, cOOp U JIeSITENIBHOCTH 4eJI0BEYECKOU YEJI0BEYECKOU YEJI0BEYECKOU 4YEJI0BEYECKOU
nHpopmanuy, 00paboTky JICSITETIbHOCTH JICSITETIbHOCTH JICSITETIbHOCTH JIeSITeIbHOCTH
MIPUMEHSITh HHpOpMALUH, YMmers: V1 He ymeer YMeeT Ha HU3KOM YmMeer Ha cpegHeM Ywmeer B
CHUCTEMHBIN HE00X0IUMOM ISt MOTU(PHUIIAPOBATH MOJU(UIMPOBATH YpOBHE YpOBHE COBEpILCHCTBE
TTOJTXO JUIST peleHus KJIacCHYecKHe KJIacCHYecKHe MOJIU(MUIMPOBATH MOJIU(MUIMPOBATH BBIOMPATH
perneHus IIOCTAaBJICHHOM 3371a4M. | MaTeMaTUYeCKHe MOJICNIH | MaTeMaTHYECKUE KJIaCCHYECKHE KJIaCCHYECKHE Mo duIMpoBaTh
MIOCTABJIEHHBIX JUISL peTLIeHNS MOJIETIH IJISL pEIIeHNs | MaTeMaTHYecKHe MaTeMaTHYECKHE MOJICNI | KITaCCHYECKHUe
3a1aq KOHKPETHBIX 3a/1a4 KOHKPETHBIX 3a/1a4 MOJIETIH TSI PEIIeHHS JUISL peTLIeHNS MaTeMaTH4ecKue

npogecCHOHANTBHOM npogeccHoHaIbHOMN KOHKpPETHBIX 33724 KOHKpPETHBIX 3a7a4 MOJICIHA JIJIS PEIICHUS
JIESTeTbHOCTH JIESITeTHHOCTH npogecCHOHATBHOM npogeccHOHaTBHOM KOHKPETHBIX 3a/1a4
JIESITeTHHOCTH JIESTeTHHOCTH po¢eCCHOHATBHOMN
JIeSITEIbHOCTH
Bnanets: B1 Nmeer He Bnageet onsIT Bnaneer Ha HU3KOM Bunaneer Ha cpennem Bnaneer B

OTIBIT IPUMEHCHHUS
METOJIOB
MaTeMaTHYECKOTO
MOICTUPOBAHMS 15T
peleHnst KOHKPETHBIX
3aj1a4
npoQeCcCUOHANTBHOM
JICSITEIbHOCTH.

IIPUMEHCHUA METOI0B
MAaTEeMaTHU4YECCKOT' O
MOACIUPOBAHUA IJIA
peUICHUA KOHKPETHBIX
3aj1aq
npoQeCCHOHATBHOM
JIeSITEIbHOCTH.

YPOBHE OIIBIT
NPUMEHEHUS METOIOB
MaTeMaTHYECKOro
MOJIEJTMPOBAHUS IS
peLIeHUs] KOHKPETHBIX
3aj1a4
npodeCCHOHATBHOM
JIeSITEIIbHOCTH.

YPOBHE OIIBIT
NPUMEHEHHUS METOIOB
MaTeMaTUYECKOro
MOJIEJTMPOBAHUS IS
peLIeHUs] KOHKPETHBIX
3aj1a4
npodeCCHOHATBHOM
JIeSITEIIbHOCTH.

COBEPILECHCTBE OIBIT
NPUMEHEHHUS METOIOB
MaTeMaTHYECKOTO
MOICTUPOBAHMS 15T
peleHns KOHKPETHBIX
3amaq
po¢eCCHOHATBHOMN
JICSITETIbHOCTH.




Kon
KOMIIETEHI[UU

Kona u nammeHnoBanue
HHAMKaTOpa
JIOCTIDKEHUS

komnerenuu (MJAK)

Ko n HanmeHoBanne
pe3yibTaTta 00y4eHuUs 1Mo
TUCLIUITINHE

Kpurepnu oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

1-2

3

4

YK-1.2
Cucrematusupyer u
KPUTHYECKH
aHAIM3UPYET
HHPOPMAIHIO,
HOJIyYESHHYIO U3
Pa3HBIX HCTOYHUKOB, B
COOTBETCTBHH C
TpeOOBaHUSAMH U
YCIIOBUSIMU 3a/1aui

3HaTh: 32 cr1ocoOs!
MPUMEHEHUs MoieTieit
HEWPOHHBIX ceTel st

He 3HaeT criocoObI
MPUMEHEHUS Moieneit
HEWPOHHBIX CeTel IJIst

3HaeT Ha HU3KOM
YPOBHE CIIOCOOBI
NpUMEHEHHUS MOJeNeit

3HaeT Ha CpeTHEM
YPOBHE CIIOCOOBI
NpUMEHEHHUS MOJENeit

3HaeT B COBEPIIEHCTBE
CIOCOOBI IPUMEHEHUS
MoJienieil HeHpOHHBIX

00paboTku uHpopmMaruu | 00padboOTKH HEHPOHHBIX CeTel i1 | HEHPOHHBIX ceTei A ceTelt 1t 00paboTKH
W pacro3HaBaHUA HHPOPMALINH H 00paboTkn 00paboTtku napOpMaK | MHGOPMAIIH U
o0pazoB pacrio3HaBaHUA HHPOPMALINHT H U pacrio3HaBaHUSA pacrio3HaBaHUsA
obpasoB pacrio3HaBaHUA obpa3oB o0pazoB
o0pazoB
VYMerh: Y2 olleHUBATH He ymeer ouenuBath YMeeT HAa HU3KOM YMeer Ha cpeaHeM VYMeeT B
Ka4ecTBO OOyICHUS Ka4ecTBO 0OyICHU YpOBHE OIICHUBATh YpOBHE OIICHUBATh COBEpILCHCTBE

MoJieNied MallIMHHOT'O
o0yueHus;

MoJieNied MallIMHHOT'O
o0yueHus;

Ka4ecTBO 00y4YeHUs
MoJieNed MalIuHHOT'O
00yueHus;

Ka4ecTBO 00y4YeHUs
MoJieNied MalTuHHHOT'O
00yueHus;

BBIOMPATH OLICHUBATH
Ka4yecTBO 00yUeHHs
MOJEJIEH MAIIUHHOTO

o0yueHus;
Bnagers: B2 He Brnageer Bnaneer Ha HU3KOM Bnaneer Ha cpennem Bnaneer B
TCXHOJIOTUAMU aHaJIn3a TCXHOJIOTUSAMU YPOBHC TEXHOJOTUAMU YPOBHE TEXHOJIOTUAMU COBCPUICHCTBE
1 UHTEpIpECTalln aHaJIu3a u aHaJIu3a u aHaJIu3a u TECXHOJIOTUSAMU
MOJYYCHHBIX TAHHBIX B HHTEpIpETauN HHTEpIpeTaun HHTEpIpEeTaun aHanm3a u
obiacTi MOJYYCHHBIX TAHHBIX B | TOJyYEHHBIX JAHHBIX B | TIOJXYYCHHBIX JAHHBIX B HHTEPIpPETAIHN

MHTEJIIEKTY aTbHBIX obnactn obnactn obnactn TIOJYYEHHBIX JaHHBIX B
CHCTEM. MHTEJUIEKTYaIbHBIX MHTEJUIEKTYaIbHBIX MHTEJUIEKTYaIbHBIX obusactn
CHCTEM. CHCTEM. CHCTEM. HHTEIJIEKTY TbHBIX
CHCTEM.

VK-1.3 Ucnonszyer 3nars: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeJHEM 3HaeT B COBEPLICHCTBE
METOAMKH CHCTEMHOTO | MaTeMaTH4ecKue, MaTeMaTHYeCcKue, YpOBHE YpOBHE MaTeMaTHYECKUe, | MaTeMaTHUECKHe,
MOJIX0/1a TIPH PEIIEHUH | €CTECTBEHHOHAYYHBIE U €CTECTBEHHOHAYYHbIE | MaTeMaTHYecKHe, €CTECTBCHHOHAYYHBIE U €CTECTBCHHOHAYYHBIC
MOCTaBJIEHHBIX 3a/1a4 COIMAIBHO- U COLUAIIbHO- €CTECTBEHHOHAyYHbIE COLMATBHO- U COLUAIILHO-

HSKOHOMHYECKHE METOABI | SKOHOMHYECKHE U COIAIIBHO- SKOHOMHYECKHE METOIBl | IKOHOMHYECKHE

JUTS UCTIOJTb30BaHUS B METOMBI JIS SKOHOMHYECKHE JUTS UCTIOJTb30BaHUS B METOBI JUIS

npoQeCcCUOHANTBHOM
JIeSATEIbHOCTH

UCIIOJIb30BaHUs B
npoQeCCHOHATBHOM
JIeSITEIbHOCTH

METOJIBI JIJIst
UCIIOJIb30BaHUs B
npodeCCHOHATBHOM
JICSITEIbHOCTH

npodeCCHOHATBHOM
JIESITEIbHOCTH

UCIIOJIb30BAHUS B
poheCCHOHATBHOMN
JIeSATEIbHOCTH
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Kon
KOMIIETEHI[UU

Kona u nammeHnoBanue
HHAMKaTOpa
JIOCTIDKEHUS

xomnerenuu (MK)

Ko n HanmeHoBanne

Kpurepnu oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

pe3yibTaTta 00y4eHuUs 1Mo 1-2 3 4 5
JIACLIUIINHE

Ymets: V3 pemath He ymeer pemats YMeeT Ha HU3KOM YMeer Ha cpegHeM Ywmeer B

HECTaHJIapTHbIE HECTaHJIapTHbIE YPOBHE pelaTh YPOBHE pelaTth COBEpIIIEHCTBE

npodeccroHanbHbIe npogeCCUOHANBHBIC HECTaH1apTHbIE HECTaH1apTHbIE BBIOUPATH PEIIaTh

3a7]a4M, B TOM YHUCJIE B 3aJauu, B TOM YHCJIC B | TpodeccHoHaIbHBIC npo¢eCCUOHANBHEIC HECTaHJIapTHBIE

HOBOMW MJIM HE3HAKOMOH HOBOM W 3a/a4y, B TOM YUCJIE B | 3a[a4d, B TOM YHCIE B po¢eCCHOHATIbHEIC

cpene u B HE3HAaKOMOM cpeie U B | HOBOM MU HOBOI1 MJIN HE3HAKOMOI 3aJ1a4M, B TOM YHCIIC B
MEXIUCIHATUINHAPHOM MEXIUCIHUIUIMHAPHOM | HE3HaKOMOMW Cpefie U B | Cpele U B HOBOM WU
KOHTEKCTE, C KOHTEKCTE, C MEXIUCIATUIMHAPHOM | MEXIUCIUILITHAPHOM HE3HaKOMOI1 cpelie U B
IPUMEHCHAEM TIPUMEHCHAEM KOHTEKCTE, C KOHTEKCTE, C MEXTUCIIHIUTHHAPHOM
MaTeMaTHYECKHUX, MaTeMaTUYECKHUX, MIPUMEHEHUEM MIPUMEHEHUEM KOHTEKCTE, C
€CTECTBEHHOHAYYHBIX, €CTECTBEHHOHAYYHBIX, | MaTeMaTHYECKHX, MaTeMaTUYECKHUX, MIPUMEHEHHUEM
COIUaIbHO- COIaIbHO- €CTECTBEHHOHAYUYHBIX, | €CTECTBEHHOHAYYHBIX, MaTeMaTHYECKUX,
3KOHOMHYECKHUX U SKOHOMUYECKHUX U COIMaIbHO- COIaIbHO- €CTECTBEHHOHAYYHBIX,
npo¢heCCUOHATBHBIX npo¢heCCHOHATBHBIX SKOHOMUYECKHUX U SKOHOMUYECKHUX U COIMABHO-
3HAHUHN 3HAHUHN npo¢heCCHOHATBHBIX npo¢heCCHOHATBHBIX 3KOHOMHYECKUX U
3HaHUU 3HaHUU po¢eCCHOHATHHBIX
3HAHUI
Bnaners: B3 HaBeikKamMu He Bimageer HaBeikamMu | Brajgeer Ha HU3KOM Bnageer Ha cpenqnem Bnazeer B
TEOPETHICCKOTO H TEOPETHICCKOTO H YpOBHE HaBBIKAMU YpOBHE HaBBIKAMU COBEpILCHCTBE
IKCIIEPUMEHTAIEHOTO JKCIIEPUMEHTAIEHOTO TEOPETHICCKOTO U TEOPETHICCKOTO U HaBBIKAMHU
HCCIEIOBaHUS HCCIEIOBaHUS AKCIEPUMEHTAIEHOTO AKCIEPUMEHTAIEHOTO TEOPETHIECKOTO H
00BEKTOB 00BEKTOB HCCIeOBAHUS HCCIEOBaHUS AKCIEPUMEHTAIEHOTO
npodeccnoHambHOMI npodeccnoHanbHOMI 00BEKTOB 00BEKTOB WCCIIeTIOBaHUS
JIEeSITENIBHOCTH, B TOM JIEATENBHOCTH, B TOM podeccHOHaNbHOM mpodeccroHaNbHOMI 00BEKTOB
YHUCJIe B HOBOW MJIH YHUCJie B HOBOM MJIN JIeITEJIBHOCTH, B TOM JIeITeJIBHOCTH, B TOM npodeCCHOHATBHOM

HE3HAaKOMOI1 cpesie U B
MEKIUCIUTITIMHAPHOM
KOHTEKCTE

HE3HAaKOMOII cpesie U B
MEKIUCIUIITIMHAPDHOM
KOHTEKCTe

YHCJIC B HOBOM HJIU
HE3HAaKOMOMI cpejie U B
MEXAUCLIUIIIMTHAPHOM
KOHTEKCTE

YHCJIC B HOBOM UJIN
HE3HAaKOMOII cpejie U B
MEXAUCLHUITIMTHAPHOM
KOHTEKCTE

JIeSITENLHOCTH, B TOM
qHCJIE B HOBOU MJIU
HE3HAKOMOH cpeJie U B
MEXIUCHHUIUIMHAPHOM
KOHTEKCTE
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Kon
KOMIIETEHI[UU

Kona u nammeHnoBanue
HHAMKaTOpa
JIOCTIDKEHUS

komnerenuu (MJAK)

Ko n HanmeHoBanne
pe3yibTaTta 00y4eHuUs 1Mo
TUCLIUITINHE

Kpurepnu oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

1-2

3

4

VK-2 Cnocoben
OTIpPENENATh
KpYT 3a/1a4 B
pamkax
MOCTaBJIEHHOM
Leau u
BEIOMpATH
OITUMAJILHBIC
CIIOCOOBI UX
peleHus,
HCXO/IS U3
JIEHCTBYIOIIMNX
MIPABOBBIX
HOPM,
AMEIOIIUXCS
PECYpCOB H
OrpaHUYEHUH.

VYK-2.1 IIpoBogut
aHajau3 MOCTaBJICHHOM
uenu u GopMyIupyer
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX
3a/aq, KOTOpBIe
HEO0XOINMO PEUINTh
IIUIS €€ TOCTHOKEHHS.

3HaTh: 35 NOCTaHOBKY
OCHOBHBIX 337124
MAIIMHHOTO 00y4YeHus,
OCHOBHBIE MTOHSTHS U
6a30BbIi
MaTeMaTHYECKUI
anmnapar He4eTKOU
JIOTUKH; CIIOCOOBI
THOpUAN3AIIMN METO/IOB
BBIYUCIIUTCIIBHOI'O
MHTEJIJIEKTA C
UCIIOJIb30BaHHEM
TpagULIMOHHBIX METO/IOB
OINTUMMU3ALIUU 1
pacrno3HaBaHus 00pa3oB

He 3HaeT mocTaHOBKY
OCHOBHBIX 3a/a4
MAIIIMHHOTO 00YYCHUS,
OCHOBHEIE MIOHSTHS U
0a30BbIi
MaTeMaTHICCKHUI
anmnapar He4eTKOU
JIOTHKH; CIIOCOOBI
THOpHIU3AIIH
METOJI0B
BBIYHUCIIUTCIIBHOT O
HMHTEJJIEKTA C
HCIIOIL30BaAHHEM
TpaZ[I/II_II/IOHHI)IX
METOA0B OIITUMH3AITUN
W pacro3HaBaHHSA
o0pasoB

3HaeT HAa HU3KOM
YPOBHE IMOCTAaHOBKY
OCHOBHBIX 3a1a4
MAIIMHHOTO 00yYCHUS,
OCHOBHBIE IIOHATHS U
0a30BBbIi
MaTeMaTHYSCKHI
anmnapaT He4YeTKON
JIOTHKH; CIIOCOOBI
THOpUIM3ANY
METOJI0B
BBIYHUCIIUTEILHOIO
HMHTEJJIEKTA C
HCIIOIL30BaAHHEM
TPaTUIIMOHHBIX
METOLOB ONITUMH3aLHUN
U pacro3HaBaHUs
00pa3oB

3HaeT Ha cpeiHeM
YPOBHE IMOCTaHOBKY
OCHOBHBIX 33134
MAIIMHHOTO 00yYCHUS,
OCHOBHBIE ITOHATHS 1
0a30BBbII
MaTeMaTHYSCKHI
ammapar HeYeTKOH
JIOTUKH; CIIOCOOBI
THOpUIM3AIMY METOIOB
BBIYHUCIIUTCIIBHOT' O
HMHTEJJIEKTA C
HCIIOIL30BAHHEM
TPAJAUIMOHHBIX METOJI0OB
OIITUMHU3AIIUU U
pacro3HaBaHUs 00pa3oB

3HaeT B COBEPIIEHCTBE
MOCTAHOBKY OCHOBHBIX
3a/1a4 MaIliHHOTO
00y4eHHs, OCHOBHBIC
TTOHATHUS 1 Oa30BBIH
MaTeMaTU4ECKUM
annapar He4eTKOU
JIOTUKH; CIIOCOOBI
THOpHUIU3AIIH
METO/IOB
BBIYHCIIUTCIIBHOI'O
UHTEJUICKTA C
UCTIOJIb30BaHHEM
TpaaUuIIMOHHBIX
METOOO0B OIITHUMMU3AIINHN
U pacro3HaBaHUs
o0pazoB

YMmers: V5 npoBOAUTH
aHaJIM3 33/1a4u s
BEIOOpa HAWITYYIIETO
MeToz1a
BBIYHUCITUTEIHEHOTO
WHTEJIJIEKTa WIIN
THOPUIHOTO METO/a,
MOAXOJISIIETO JIJISt
KOHKpPETHOM 3a/1auu;

He ymeer npoBoauts
aHaIM3 3a1a4u JJIs
BEIOOpA HAWITYYIIIETO
MeToJia
BBIYHUCIIUTEILHOTO
HHTEJIJIEKTA WIN
THOPUIHOTO METO/1a,
HNOAXOJSLIETO IS
KOHKPETHOMU 3a/1auu

VMeeT Ha HU3KOM
YpOBHE MIPOBOIUTH
aHAJIN3 3a0a4H IS
BEIOOpA HAWITYUIIIETO
MeToza
BBIUYHMCIMTEILHOIO
HHTEJUIEKTA WU
THOPHUIHOTO METOa,
MOXOISIIETO JIJIs
KOHKPETHOM 3a71auu

YMeeT Ha cpeaHeM
YPOBHE NTPOBOANTH
aHAJIN3 33191 JUIS
BBIOOPA HAMITYUIIIETO
MeToza
BBIYUCIINTCIIBHOTO
HUHTCJIJICKTA HJIN
THOPHUIHOTO METOa,
MOIXOIAIIETO IS
KOHKpPETHOH 3a1a4u

YwMmeer B
COBEPIICHCTBE
BBIOMpATh POBOJIUTH
aHAIM3 3371441 JUIS
BbIOOpa HAWITyUIIIEro
MeToaa
BBIYUCIUTEIILHOTO
MHTEJUIEKTa UIH
THOPHUIHOTO METO/a,
MOIXOASIIETO ISt
KOHKPETHOH 3a1a4u

Bmanets: B5
UHCTPYMEHTaMU
MPOEKTUPOBAHUS U
OLIEHKa Ka4uecTBa
MoJiesiell HeHPOHHBIX
cereit

He Brnageer
UHCTPYMEHTaMU
HMPOEKTUPOBAHUS U
OLIEHKAa Ka4uecTBa
MoJiesiell HeHPOHHBIX
cereit

Brnaneer Ha HU3KOM
YpOBHE
HHCTPYMEHTaMU
MPOEKTUPOBAHUS U
OILIEHKAa Ka4yecTBa
Mozeel HEMPOHHBIX
cereit

Brnaneer Ha cpennem
YPOBHE HHCTPYMEHTaMU
IMPOEKTUPOBAHUS U
OILIEHKAa Ka4yecTBa
MoJiesiell HeHPOHHBIX
cerei

Bnaneer B
COBEPILIEHCTBE
HMHCTPYMEHTaMH
MPOEKTUPOBAHUS U
OllEHKa KayecTBa
MOJIeJIe HEMPOHHBIX
ceTen
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Kon
KOMIIETEHI[UU

Kona u nammeHnoBanue
MHIUKAaTOpa
JOCTHKEHUS

xomnerenuu (MK)

VK-2.2 Beibupaer
ONTHMANBHBII CIIOCO0
peuieHus 3anad,
UCXOJISl U3 UMEFOIIUXCSI
pecypcoB u
OTrpaHUYEHUI

YK-2.3 Ananusupyer
JIEUCTBYIOIIIEE
3aKOHOJATEIbCTBO U
MPaBOBBIC HOPMBEI,
peryIupyromme
obnactb
npoQeCcCUOHANTBHOM
JIESITeTbHOCTH

Ko n HanmeHoBanne
pe3yibTaTta 00y4eHuUs 1Mo
TUCLIUITINHE

Kpurepnu oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

1-2

3

4

3HaTh: 36 OCHOBHBIE
APXUTEKTYPHI

MHC u o6nactu ux
MPUMEHEHUS; OCHOBHBIC
crocoOBI U TIpaBmiIa
obyuenns MHC.

He 3HaeT ocHOBHEIE
APXUTEKTYPHI

HUHC u obnactu ux
MPUMECHCHUS;
OCHOBHBIE CITOCOOBI K
npaBuiIa 00ydeHHS
HHC.

3HaeT HAa HU3KOM
YPOBHE OCHOBHBIC
APXUTEKTYPHI

HUHC u obnactu ux
MPUMEHCHUS;
OCHOBHBIE CITOCOOBI K
mpaBuiIa 00yUYeHHS
HHC.

3HaeT Ha cpeiHeM
YPOBHE OCHOBHBIE
APXHUTEKTYPBI

WHC n obnactu ux
NPUMEHEHHNS; OCHOBHEIE
crocoOBI U TIpaBmMiIa
obyuenns MHC.

3HaeT B COBEPIIEHCTBE
OCHOBHBIE
APXHUTEKTYPHI

HHC u obnactu ux
NIPUMCHEHHS;
OCHOBHEIE CITOCOOBI 1
mpaBuia 00ydeHHS
HHC.

VYMeth: Y6 OlleHUBATD
Ka4ecTBO OOyICHUS
Pa3IMYHBIX MOJENeH
HNHC; monenupoBath
HNHC cpencrBamu
HeliponiakeToB Matlab
NNTool.

He ymeer oneHnBathb
Ka4ecTBO 00y4YeHUS
Pa3IUYHBIX MOJEIEH
HNHC; monenupoBathb
WHC cpenctBamu
HeliponiakeToB Matlab
NNTool.

YMeer Ha HU3KOM
YPOBHE OIICHHBATh
Ka4ecTBO 00y4YeHUs
Pa3IUYHBIX MOAEIEH
HNHC; monenupoBathb
WNHC cpenctamu
HeliponiakeToB Matlab
NNTool.

YMeet Ha cpeHEM
YPOBHE OIICHHBATh
Ka4ecTBO 00y4YeHUs
Pa3IUYHBIX MOJAEIEH
HNHC; monenupoBathb
WNHC cpenctBamu
HeliponiakeToB Matlab
NNTool.

YwMmeer B
COBEPIIICHCTBE
BBIOMPATH OLICHUBATH
Ka4yecTBO 00yUeHHs
pa3IM4HBIX MOAeIel
HNHC; moaenupoBathb
WHC cpeacramu
HelipornakeToB Matlab
NNTool.

Bnaners: B6 HaBbIKaMu He Bimageer HaBeikamMu | Brnajmeer Ha HU3KOM Bnageer Ha cpenqnem Bnaneer B
pelieHus 3aga4q peleHus 3aaa4q YpOBHE HaBBIKAMU YpOBHE HaBBIKAMU COBEpILCHCTBE
AIMPOKCUMAITUH, anMPOKCUMAITUH, pelieHus 3a1a4q pelieHus 3a1a4q HaBBIKAMU
MIPOTHO3MPOBAHUS, MIPOTHO3MPOBAHUS, aNMpPOKCUMAITUH, aNMpPOKCUMAITUH, penreHus 3amaq
Kiaccu(UKAIUH JaHHBIX, | KIACCU(PHUKAINN MIPOTHO3MPOBAHUS, MIPOTHO3MPOBAHUS, aNIPOKCHMAITUH,
pacro3HaBaHHs 00pa3oB | JaHHBIX, KI1accu(UKaIIH Kiaccu(UKAIIH JaHHBIX, | TPOTHO3WPOBAHMUS,
pacro3HaBaHUs JTaHHBIX, pacrno3HaBaHus 00pa3oB KITacCU(pUKAIUN
obpazoB pacro3HaBaHUs JIAHHBIX,
obpa3oB pacmo3HaBaHUA
06pa3oB

3HaTh: 37 BHIBI,
CTPYKTYDpY,

MNPUHIUIIBI 1 METOBI
CHUCTEMHOH OpraHu3alnuu
HEHPOHHBIX ceTell;

He 3naet By,
CTPYKTYPY,
MPUHLIMIIBEI U METOIbI
CUCTEMHOM
opraHu3aluu
HEHPOHHBIX ceTeil

3HaeT Ha HU3KOM
YpOBHE BHIIHI,
CTPYKTYpY,
MPUHIUIB 1 METOJIBI
CUCTEMHOMU
OpraHM3aIin
HEHpPOHHBIX ceTeil

3HaeT Ha CpeTHEM
YpOBHE BHIIHI,
CTPYKTYPpY,

NPUHIUIBI 1 METOJIBI
CUCTEMHOM OpraHu3alnuu
HEHPOHHBIX ceTeil

3HaeT B COBEPILICHCTBE
BUJIBI, CTPYKTYPY,
TIPUHINIBI U METOJIBI
CHUCTEMHOH
OpraHM3aIiN
HEIPOHHBIX ceTel
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Kon
KOMIIETEHI[UU

Kona u nammeHnoBanue
HHAMKaTOpa
JIOCTIDKEHUS

xomnerenuu (MK)

Ko n HanmeHoBanne

Kpurepnu oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

pe3yibTaTta 00y4eHuUs 1Mo 1-2 3 4 5
JUCLUILTHHE
Ymers: Y7 He ymeer YMeeT Ha HU3KOM YMmeer Ha cpenHeM YmMmeer B
UCIIOJIb30BaTh OCHOBHBIE | HMCIOJIB30BATh YPOBHE HUCIONB30BaTh | YPOBHE UCIOJIb30BATh COBEpILEHCTBE
HEHpOHHBIE CeTH AT OCHOBHBIE OCHOBHBIE OCHOBHBIE BBIOMPATH
00paboTku HEHpOHHBIE CETH AT HEHpOHHBIE CETH AN HEWpOHHBIE CETH IS HCIIOJIb30BATh
HHpOpPMALNH; 00paboTku 00paboTkn 00paboTkn OCHOBHEIC
nHPOpPMAITH nHPOpPMALTNH nHPOpPMALTNH HEHpPOHHBIEC CETH IS
00paboTkn
uHOpPMAITHH
Bnaners: B7 meTomamu He Bnageer metomamu | BiageeT Ha HU3KOM Brnageer Ha cpenHemM Bnaneer B
aHanm3a u aHanmm3a u YpOBHE METOIaMHU YpOBHE METOIAMHU COBEpILCHCTBE

CUHTE3a IIPU CO3/1aHUU,
UCCJICIOBAaHUU U
JKCILUTyaTaluu
HEUPOHHBIX CETEH

CUHTE3a IIPU CO3/1aHUH,
HCCJICIOBAaHUU U
JKCIUTyaTaluu
HEUPOHHBIX CeTeH

aHam3a u
CUHTE3a IIPU CO3/IaHUH,
HCCIIEIOBAaHUU U
JKCIUIyaTaluu
HEUPOHHBIX CeTeH

aHam3a u

CUHTE3a IIPU CO3/IaHUH,
HCCIIEIOBAaHUU U
JKCIUIyaTaluu
HEUPOHHBIX CeTEH

METOJAMH aHAIN3a U
CUHTE3a IIPU CO3/1AHUH,
UCCJICJOBAHUU U
JKCILUIyaTaluu
HEUPOHHBIX ceTel
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Kon Kon n HanmenoBanue Kon u HanmenoBanue Kputepun orieHHBaHMsI pe3yJIbTATOB O0yUEHUS
KOMITETCHIIUU HHIMKATOpa pe3ynbTara o0yueHus 1o 1-2 3 4 5
JIOCTIDKEHUS JUCLUIUINHE
komnerenuu (MJAK)
3HaeT TeOPETUUYECKHH 3HAeT TeOPETHUUECKUI
HE 3HaeT Marepua, HO . MaTepHa,
N 3HaeT TeOPeTUUYECKHH
TEeOpeTHYEeCKU JIOIYCKaeT OMINOKH OTCYTCTBYIOT OLUTHOKU
MaTepHal, OTCyTCTBYIOT
MaTepHal, JOIMycKaeT | MpHU OMHCAaHUU TEOPHH, IpY OIUCAHUU TEOpUH,
IIKC-8 OIUOKY MPH OMTUCAHUN
rpyObIe OIMOKH, HCTIBITHIBACT ¢dhopmymmpyer
Criocoben Teopur, GOpMyIHPYET
HCTIBITBIBACT 3aTpyJHEHHS B COOCTBCHHBIE,
y4acTBOBAThH B COOCTBCHHBIE,
3aTpyIHECHUS B bopMyIHpOBKe CaMOCTOSATEIIbHEIC,
MIOJITOTOBKE CaMOCTOSATEIbHEIE,
IIKC-8.2 3rate: 31 B3aUMOCBS3U | (OPMYIHPOBKE COOCTBEHHBIX 000CHOBaHHEIE,
HCXOJHBIX 000CHOBaHHBIE,
PazpabarsiBaet NPOEKTHBIX  TPOLEAYpP | COOCTBEHHBIX 000CHOBaHHBIX U apryMEHTHPOBaHHBIC
JTAaHHBIX IS N . apryMEeHTHPOBaHHBIC
MPOEKTHI TEXHUUECKON | Mpu paboTe ¢ UU(PPOBBIM | CYXKICHUIL, HE apryMEeHTHPOBAaHHBIX CYXKIEHUs,
COCTaBJICHUSA . CY>KAEHUS, OITycKas
AHOB JIOKYMEHTAIIH; npoduieM uznenust I | CIocoOeH OTBETHTh HA | CYXJICHUH, JOIycKaeT OLHOKH Ha IpeCTaBiIsIeT IOIHbIE
’ OCYIIECTBIIIET cOOp pa3paboTku JIOTIOJTHUTENbHBIE OmuOKH Ha U pa3BEepHYTHIE OTBETHI
IIporpamm, . JIOTIONTHUTENbHBIE
HCXOJTHOU TPafOCTPOUTEIIBHBIX BOTIPOCHI I10 JIOTIONTHUTENbHEIE Ha JIOTIOJTHUTEIIbHbIE
IIPOEKTOB, CMET, . BOTIPOCHI I10
uHdopmanuu mo pereHui B3aHMOCBS3IM BOTIPOCHI 10 BOIIPOCHI 110
3aBOK, B3aHMOCBSI3SIM
3aJJaHHOMY QJITOPUTMY MIPOEKTHBIX NPOLEAYp | B3aUMOCBA3ZAM B3aMMOCBA3IM

HMHCTPYKLHUU U
Jpyroi
TEXHUYECKON
JIOKYMEHTALlUU.

npu paboTte ¢
UPPOBBIM TIpoduIeM
W3S IS

MPOCKTHBIX IPOLETYP
pu paborte ¢
UPPOBBIM TIpodueM

MPOEKTHBIX MPOLETYD
pu paboTe ¢ II(POBHIM
npoduIeM U3AeNus s

MPOSKTHBIX TPOLEAYP
pu padoTte ¢
IU(PPOBBIM TIpOQHIEM

pa3paboTku U3JENus st paspaboricu W3JeNus AT

rpagOCTPOUTEIBHBIX paspaboTku FPAROCTPOMTENLHAIX pa3paboTku

peleHui rpafioCTPOUTEIBHBIX PELICHIH rpagoCTPOUTENBHBIX
pelieHui peuieHui
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Kon
KOMIIETEHI[UU

Kona u nammeHnoBanue
HHAMKaTOpa
JIOCTIDKEHUS

xomnerenuu (MK)

Ko n HanmeHoBanne

Kpurepnu oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

pe3ynbTara o0yueHus 1o 1-2 3 4 5
JMCIUTUTHHE
yMeeT aHaJM3UPOBaTh U
yMeeT aHaJIU3UpOBaTh
OIpeNeIsITh yMeeT aHaJIU3UPOBATh
HE aHAITM3UPOBATh U U OTIPE/ICNATh .
. ONTUMAJIbHBIH COCTaB U OTIpEeNIeISTh
OIpeNIeIsITh ONTUMAJIbHBIH COCTaB 9
Vuets: Y1 . MPOCKTHBIX MPOLEAYP U | ONTHMAIbHBIN COCTAB
ONTHMAJbHBIA COCTAB | MPOEKTHBIX HPOLEAYD
QHAJIM3UPOBATH u 3a1a4 B Iporecce [POCKTHBIX IPOLEIYP
HPOCKTHBIX MPOLEAYP | ¥ 337ad B IIPOLEcce
ONPEIEIATh co3zmanus uudpoBoro 1 3a/1a4 B IpoLiecce
. ¥ 3aj1a4 B IIpoLecce co3zmanus uudpoBoro
ONTHMANbHBIH  COCTaB OpOQUITST U3OCIUS IS co3manus Hu(poBOro

MPOCKTHBIX MPOIEIyp M
3amad g (pa3paboTKu
rPagOCTPOUTEIILHBIX
pelieHui) nenen
TUTAHUPOBAHHUS u
MPOCKTHUPOBAHUS
obycTpoiicTBa
TEPPUTOPUI

co3JaHus HU(POBOTO
npodus u3nenus s
(pa3paboTku
IpafioCTPOUTETBHBIX
penieHuit) nenei
IUTAHUPOBAHUA U
MIPOEKTUPOBAHUS
obycTpoiicTBa
TEpPUTOPUIA, HE 3HAET
TEOPETUYECKUI
Marepuan

npodus u3menus i
(pa3paboTku
IpaloCTPONUTEIBHBIX
pemieHuit) neixen
TUIAHUPOBAHUS U
MPOEKTUPOBAHUS
obycTpoiicTBa
TEPPUTOPUH, HO
JIOMyCKAeT ONIMOKU
CCBUIAsICh Ha
TEOPUTHUYECKHE
ACTIEKTHI

(pa3paboTku
IpaloCTPONUTEIBHBIX
pemeHuit) neien
IUTAHUPOBAHUS U
MIPOCKTHUPOBAHUS
obycTpoiicTBa
TEPPUTOPUH, 1OILyCKasl
OIIMOKH, OTBEYas Ha
JIOTIOJTHUTENbHBIC
BOIIPOCHI, IPA
apryMEHTaIlH CBOMX
COOCTBEHHBIX CYXJICHUH

TIPOQUIS U3ACTAS I
(pazpabotku
IpaloCTPOUTEIBHBIX
pelienHuii) nenein
TUIAaHWPOBAHUS U
NPOEKTUPOBAHUS
o0ycTpoiicTBa
TEPPUTOPUH,
OCHOBBIBASICh Ha
TEOPETHIECKUX
acrieKTax
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Kon
KOMIIETEHI[UU

Kona u nammeHnoBanue
HHAMKaTOpa
JIOCTIDKEHUS

xomnerenuu (MK)

Ko n HanmeHoBanne

Kpurepnu oneHUBaHHS Pe3yIbTaTOB O0yUCHHS

pe3yibTaTta 00y4eHuUs 1Mo 1-2 3 4 5
JUCTIATUTAHE
BIIaJIEE€T CPEICTBAMU
aBTOMATH3aIUU BIIaJIEE€T CPEICTBAMU BJIaJIEET CPECTBAMU
BBITOJTHCHUS aBTOMATH3aIUU aBTOMAaTHU3aINH
HE BiajieeT
cpecTBaMH MPOCKTHBIX MPONEAYP | BBIIOJIHEHUS MPOCKTHBIX | BBIMOIHCHHS
W 3a/1a4 B IIpoIiecce TpoIIeIyp | 3a7ad B TIPOEKTHBIX MPOIIE]]
Bnagets: B1 cpeactBamMu | aBTOMaTU3aluu P poueayp A p poreayp
co3aHus Tu(ppPOBOTO mpoIiecce CO3IaHus ¥ 337129 B TIpoIiecce
aBTOMAaTH3aLNN BBITIOJTHEHHS

BBITIOJTHEHHS IIPOCSKTHBIX
NpoLeayp U 3a1a4 JJIs
(pa3pabotku
IpaloCTPOUTENBHBIX

MPOEKTHBIX MPOLETYP
W 3a]a4 B mpoiecce
co3JaHus U(PPOBOTO
PO U3ACTHS I

PO U3ACTHS IS
(pa3paboTku
IPaJoCTPOUTENBHBIX
pemeHuit) neixen
TUIAHUPOBAHUS U

UPPOBOTO PO
W3NS IS
(pa3paboTku
IpagOCTPOUTEIBHBIX
penieHuit) nenei

CO3JIaHUs UPPOBOTO
pOQUIIS U3ACITUS IS
(pazpabotku
TpagoOCTPOUTEIBHBIX
pelienHuii) nenein

pelieHui) menen (pa3paboTku
MMPOCKTUPOBAHUA IJIaHUPOBAHUA U IUIAaHUPOBAHUA U
TUIaHUPOBAHUA U rpagoCTPpOUTCIIbHBIX o
. . o0ycTpolicTBa MPOCKTUPOBAHHUS POCKTHPOBAHHUS
IIPOEKTUPOBAHUS pemeHuit) neixen N o .
o TeppUTOpHUii, HO obycrpoiicTBa o0ycTpoiicTBa
obycTpoiicTBa TUTAHUPOBAHUS U . .
N JIOIYCKaeT OMINOKH TePPUTOPHiL, TOMyCKast TepPUTOpPHUii, OTBEYas
TeppHUTOpUit MPOSKTUPOBAHHUS
o [PU apTyMEHTAIUN OIIMOKH HA Ha JIOTIOJTHUTEIIbHBIE
o0ycTpoficTBa
TenDHTODMI COOCTBEHHBIX JIOTIOTHUTENbHBIE BOTIPOCHI
PPUTOP CYXJICHUH CChUIASICh HA | MPAKTHYECKUE 33][a4u apryMEeHTHPOBAHHO U
TEOPETHYECKUI MPU UX peain3aluu CaMOCTOSITENIHLHO
Marepuan
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