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1. Ilenu u 3a724u OCBOCHMS JMCIUILIHHBI

Iesb AUCHUIUIMHBI 3aKIIF0YAETCSI B OBJIQJICHUU (PYH/IaMEHTAIbHBIMU 3HAHUSAMU B 001aCTH
HEHUPOHHBIX CETEN U MX UCIOJIb30BaHUU IIPU PEIIEHUU HAYYHbIX U IPUKIIAJHBIX 33/1a4.

3aza4yy TUCUUIUIAHBL

— u3ydyeHue Oa30BBIX TEOPETHUYECKUX OCHOB METOJOJOTHH HEHPOHHBIX CeTeH,
MaTEMaTHYECKUX MOJENIEH U METOJOB, JIEKALIUX B OCHOBE HEHPOHHBIX CETEH;

— (QopmupoBanue ymeHuid BbIOOpa ApPXUTEKTYphl HEUPOHHOW CceTH C Y4ETOM
0COOEHHOCTH pelllaeMbIX 3a7a4;

— (opMupoBaHue yMEHUH pealn30BaTh HEHPOHHYIO CETh C UCIOJIb30BAHUEM I1aKETOB
IpOrpamum;

— (QopmupoBanue HaBBHIKOB pabOTHl C HAaOOpamMH JAHHBIX, HCIOJb3YEeMBIMHU IS
00y4eHHUs1 HEHPOHHOM ceTH;

—  (opMupoBaHue YyMEHHI aHaIM3a Pe3yJIbTaTOB paObOThl HEHPOCETH U KOPPEKTUPOBKU
IIOCTPOCHHBIX MOJIEIEH.

2. Mecro nucuuniaunbl B crpykrype OIIOII BO

JlucuuniamHa OTHOCUTCSA K TUCHUIUIMHAM 0053aTeNbHON YacTH Y4eOHOrO IJIaHa.

Heo6xoauMbpIMU yCIOBUSAMU JUIsl OCBOEHUS! TUCIUITIIMHBI SBIISIOTCS:

— 3HAaHWE OCHOBHBIX IOHATUH ITUCKPETHOW MAaTEeMaTUKH, TNPHUKIATHONH aireOpHl,
BBIUMCIUTEIbHON MaTeMaTUKH;

—  3HaHHe OCHOB si3bIKa IporpammupoBanue Python, ymenue pa3pabatsiBaTh airopuTMbI
pelleHus 3aa4 U 3allUChIBaTh UX Ha S3bIKE IPOrPaMMHUPOBaHMS;

— BJAJICHUE HaBBIKAMM HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX TEXHOJIOTUH U CPEACTB
00paboTku HHPOpPMALIHH.

CopepxaHue TUCUUIUIMHBI CIIYXUT OCHOBOM AJI1 OCBOCHMSI AUCLMILINH JUI IPOX 0K ICHUS
MPAKTUKHU, HAYYHO-UCCIIE0BATEIbCKOM pabOTHI.

3. Pe3syabTarhbl 00yueHus MO TUCIUTITIHHE
[Ipouiecc wW3y4yeHHWs AWCHMILIMHBI HampaBieH Ha (OPMUPOBAHHME CIEAYIOUIUX
KOMIIETEHIINN:



Taonuua 3.1

KO}:{ 1 HAMMCHOBAHUC

KO,H 1 HAMMCHOBAHUC
WHIAWKaTOpa JOCTUKECHUA

KOZ[ 1 HAaMMCHOBAHUE pPE3yJibTaTa O6y’~IeHI/IH

KOMITCTEHIINU xommerentn (VIK) T10 AUCTIUTUTIHE
OIlK-12 Crocoben | OITK-12.2 3mate: 31  akTyajnpHBIE  COBPEMEHHEIC
YYUTHIBATH coBpeMeHHble | [Ipumenser COBPEMEHHOE | IPOTPaMMHbBICE OOECTIEUYEHHsI IS PEIICHUSA
TEHJCHIUY Pa3BUTHS TEXHUKN | IPOTpaMMHOE  oOecredeHns | MPaKTHIECKHUX 3a/ad
U TEXHOJOTMH B  CBOEH | IS pELIECHUS MPaKTUYECKUX | YMETh: Vi HAXOJIUTh, COBPEMEHHOE
po¢eCCHOHATBHOM 3a1a4 MPOTPAaMMHOE OOCCIICYCHUSI MJIsI PEIICHHS
JIesITeIbHOCTU MPaKTHYECKUX 33129
Bnagers: B1 HaBbIKAMU  IPUMEHEHUS
COBPEMEHHBIX IporpaMM o0ecreueHus s
peleHns NPaKTHYeCKUX 3a/1a4
OIIK-12.3 OtHocurcs | 3HaTh: 32 aITOPUTMBI NTOJTyUYEHHBIX PE3yIbTOB,
KPUTHYECKH K TIOJIyYEHHBIM | IPOBEPSET X Ha KOPPEKTHOCTH, BAMTHOCTD U
pe3yabTaTaMm, IpoBepseT UX Ha | aJleKBaTHOCTb
KOPPEKTHOCTb, BaJMIHOCTh U | YMeTh: Y2 aHaJIM3UpOBaTh MOIYYECHHBIE
aJIeKBaTHOCTh pe3ybTaThl, MPOBEPATh UX HAa KOPPEKTHOCTH,
BaJMIHOCTH U aJIEKBaTHOCTh
Bnamers: B2  HaBbIKaMH = HOIy4EHHBIX
PE3yNBTaTOB, MPOBEPSIET UX HAa KOPPEKTHOCTD,
BJINTHOCTH U aJIeKBaTHOCTh
OIIK-14 Cmocoben | OIlKs-14.1 Ucnonesyer | 3Hath: 33 akTyalbHBIC COBPEMEHHEIC SI3BIKH
pa3pabaThIBaTh aITOPUTMBI U | COBPEMEHHBIE A3BIKU | TIPOTPAMMHUPOBAHUSA U1 pa3paboTku
KOMIIBIOTEPHBIE IPOrpaMMBbl, | MPOrpaMMHUPOBAHUS JUId | aITOPUTMOB M KOMIBIOTEPHBIX IPOTpam,
MIPUTOTHBIE JUIs | pa3paboOTKH ~ ITOPUTMOB M | HPUTOJHBIX [UIS MPAKTUUECKOTO MPUMEHEHHS,
MIPAKTUYECKOTO MPUMEHEHHsT | KOMIBIOTEPHBIX  IPOTpaMM, | HMOAJEpKHUBAET 0a3sbl JaHHBIX u
MPUTOJTHBIX JUig | ”HPOPMAIIMOHHBIE XPAHWIHIIIA.

MPAKTUYECKOTO TPUMEHEHHUS,
MOJIIeP>KUBACT 0a3bl TaHHBIX U
HHPOPMALMOHHBIC
XpaHUIUIIA.

Ymerb: Y3 Haxomuth, coOupaTh, XpaHUTh
COBpPEMEHHBIE S3BIKH NTPOTPAMMHPOBAHUS IS
pa3paboOTKN aNTOPUTMOB M KOMIBIOTEPHBIX
[porpamM, MPUTOMHBIX U HPaKTHIECKOTO
NPUMEHEHHS, TOAepP)KUBaeT 0a3bl AaHHBIX W
nH(pOpMaMOHHbIE XPAHWIIUIIA.

Bnagers: B3  HaBeikamMu
AITOPUTMOB COBpPEMCHHEIC SI3BIKA
MIPOTPaMMHUPOBAHHS ISt pa3paboTku
ITOPUTMOB M KOMITBIOTEPHBIX IIPOTPaAMM,
MPUTOHBIX JIJIS MPAKTHYSCKOTO TPUMECHEHHUS,
MOJJIEP>KUBAET 6a3bl JTAHHBIX u
HH(POPMAIMOHHBIC XPAHUIIHIIIA.

MNPpUMEHCHUA

OIIK-14.1 Pa6oraer c
pa3sHBIMH HMHCTPYMEHTAMH U
cpenamu pa3paboTKy, ¢ 0azaMu
JAaHHBIX W (OPMYJIHPYET
3(h(heKTUBHBIEC 3aIIPOCHI.

3HaTh: 34 MHCTPYMEHTHI U CpeJibl pa3padoTKHy,
¢ OazamMm JmaHHBIX ®  (QOPMYyNIHpYET
3¢ dEKTHBHEIEC 3aMIPOCHI

YmMers: Y4 aHanu3upoBaTb HWHCTPYMEHTHI H
cpensl pa3paboTKH, ¢ 0a3aMu JaHHBIX H
dopmynupyeT 3pPpeKTUBHbIE 3aIPOCHI

Brnaners: B4 HaBblkamMM, MHCTpYMEHTaMH H
cpemamu pa3paboOTKH, ¢ 0a3aMM JAaHHBIX H
dopmynupyeT 3QPpeKTUBHbIE 3aIPOCHI




4. O0beM IUCHUILINHDI
OO0 00bEM JUCLHUILUINHBI COCTABIIAET 3 3a4ETHBIX enuHulbl, 108 yacos.

Tabnuna 4.1.
AynuTOpHBIC 3aHATH/KOHTAKTHAS
®opma | Kypc/ YAHTOP dopma
pabora, Jac. CamocrostensH | Kontpon
o0Oy4eHu | cemect MPOMEXYTOYH
Jlekum | Ilpaktmyeck | JlaGoparopH | as pabora, yac. b, Uac M
s p Oif aTTecTanuu
u ue 3aHATus bI€ 3aHATHSA
OYHasl 3/6 18 34 - 56 - 34T

5. CTpykTypa u coiep:KaHue JUCHUILIMHBI
5.1. CtpykTypa IUCIUTUIAHEI.
ouHas ¢popma o0ydenusi (OPO)

Tabmuma 5.1.1

AyauTOpHBIE
CrpyKTypa JUCIUITIIHHBI
3aHsTHSL, Jac.
Ne CPC, | Bcero, OneHOYHbIE
Howmep Kon MAK
wn HanmenoBanune qac. qac. CpezcTBa
pasmen J. | TIp. | JIa6.
. paszena
BBenenue B Komnoxsuym
1 1 TEMAaTUKY 1 1 ) 5 7 Nel
MCKYCCTBEHHBIX (ITpunoxxenu
HEHPOHHBIX ceTei el)
Komnoksuym
ITakeTsl mporpamMm Nel
2 2 JULst paboTHI € 1 1 - 5 7 -
. (ITpunoxxenu
HEWPOHHBIMU CETSIMU el)
O6yuenne Komnoksuym
o . Nel
3 3 HEHPOHHOW CETH. 1 2 - 5 8
(ITpumosxenn
Habops!1 naHHbBIX el
I OIIK-12.2 K
ONHOCBA3HAA OMNK-12-3 OJUIOKBHYM
HEHUpOHHAs CEeTh Nel
4 4 MPSIMOTO 1 2 - 5 8 (ITpumosxenn
pacnpocTpaHeHus el)
(FNN)
ITocTpoenue Komnoxsuym
5 5 ApXHTEKTYDHI 1 5 ) 5 8 Ne2
HEUPOHHOMU CETHU U (ITpunosxenn
ee o0yueHue e2)
Pabora ¢ Jli?zn JIOKBHYM
6 6 TensorFlow u 1 2 - 5 8 -
Kagale (ITpunosxenn
g9 e?2)
AHanu3 KkadecTBa ]Ii?zn JIOKBHYM
7 7 00y4eHus 1 2 - 5 8 -
5 . (ITpunoxenn
HEWPOHHOMU ceTH
e?2)
IIpumenenue Komnoxksuym
8 8 HEUPOHHBIX CETEU 1 2 ) 5 8 Ne2
JUISL pelIeHus 3a/1auu OIlKs-14 (ITpunosxxeHn
perpeccuu OIIK-14 e2)
Komnoxsuym
9 9 CBf:pTquBIe 1 4 ) 4 9 Ne3
HEHpPOHHBIE CETH (ITpunoxxenn
e3)
IIpenBapurensHo Konnoxsuym
10 10 00y4ueHHbIE 3 4 - 4 11 Ne3(ITpumosx
HEHUPOHHBIC CETH enue 1)




Hetiponnsie cetu Komnoxksuym
JUTSE 327189 No3(TTpmmox
11 11 00paboTku 3 6 - 4 13 enme 3)
€CTECTBEHHOTO
A3bIKA
Komnoxsuym
12 12 PelfyppeHTHLIe 3 6 ) 4 13 Ne3
HEWPOHHBIE CETH (ITIpunoxenn
e3)
Bompocst
13 | 3auér ) ) ) ) ) a1 3auéra
(TpunoxeHu
e3)
Uroro: | 18 | 34 - 56 108

3aouHas Gopma ooydenus (3DO) : He peanuzyercs
ouHO-3a04Has Gopma o0yuyenus (O3DO) : He peanuzyercs

5.2. ConeprxaHue TUCIUTUIHHEL.

5.2.1. Coneprkanue pa3aesioB JUCIUIUIMHBI (TUIAKTHYECKUE CIMHULIBI ).

Paznen 1. «BBeaeHue B TeMaTuKy UCKYCCTBEHHBIX HEMPOHHBIX CETEN». XPOHOJIOTHYECKHE
STanbl pa3BUTHsS HEMPOHHBIX cerell. Mozenb ucKyccTBeHHOro HeripoHa Mak-Kamioka u Ilutca,
[Tepcentpon PozenOmarra. OmHOCIIOWHBIE M MHOTOCIOHHBIE HEHpoHHBIE ceTh. CeTH MPsIMOTro
PaclpoOCTpaHEHUsI U CeTU C OOpaTHBIMHU CBs3AMH. [loHsATHE «riTyOOKHE HEHpOHHBIE CETH» M UX
npenmytecTsa. Kiaccudukarws HEeHpOHHBIX CeTel B pa3pese pacipoCTPaHEHUS CUTHAJIA M TITyOHHBI
HEWpOHHOM ceTu. 3ajauu, perlaeMble MIyOOKMMHM HEHpOHHBIMM ceTsiMU. DYHKIMU aKTHBALMU.
Oo6opynosanue, npuMeHsiemoe 1t HeliponHbix ceteil. CUDA — nporpammusii uatepdeiic amst GPU
ot kommnanuu NVIDIA.

Pazmen 2. «[lakersl mporpamm uisi paboThl ¢ HEHpOHHBIMH ceTsiMm». O030p TMaKeToB
nporpamm. [Takersr 1uist paboTel ¢ nanubiMu. [Takerst NUMPY u Pandas. [TakeTs! 1uisi MAIIMHHOTO
obyuenus. Jluctpubyrus Anaconda, maketst JupyterLab, Jupyter Notebook. bubmorexu Python mis
MOJIETMPOBaHKsl U 00ydenus HeiliponHou ceru. Ilakersr TensorFlow, Theano, Keras. PaGora c
cepsucom Google Colaboratory.

Paznen 3. «O0yuenue HeiipoHHOi cetu. Habops! 1aHHbIX». O0ydeHue ¢ yuutenem, o0ydeHne
0e3 yuuresi, 00y4eHHe ¢ MOAKpenIeHneM. AJITOpUTM 00paTHOTO pacrpocTpaHeH st oluOKU. Tumsl
3a1a4, 3PEKTUBHO PEIIAEMbIX C MOMOLIBIO TITyOOKHX HEHpPOHHBIX ceTel (3a/1aull pacro3HaBaHuUs,
3a/1a4u KJIacCU(PHUKAIINH, 3371a4u PErPECCHH, 3a/1auu Kiactepu3zarun). Habopbl JaHHBIX 17151 00yueHus
HeWpoHHOH ceTu. TpeHUpOBOUYHbIE, TECTOBBIE U NMPOBEPOUHbIE JaHHbIE. BO3MOXXHOCTH MakeToB MO
pabote ¢ Habopamu AaHHbIX. [loHATHE 3m0xu 00yueHus. [lonck HaOOPOB NAHHBIX W3 Pa3IUUHBIX
ucrounukoB (Githab u gpyrux).

Paznen 4. «[lonHocBsi3Has HeipoHHast ceTh npsimoro pacrnpoctpanerust (FNN)». Ananus
HaOopa JaHHBIX C TOYKHU 3pEHHs JAIbHEHIEro MOCTpOoeHUs HeipoHHoi cetn. KommuecTBo
CKPBITBIX CIIOEB W KOJIMYECTBO HEHPOHOB. ba3oBbie 0OBEKTHI U MTapaMeTpbl 0OBEKTOB TITyOOKHX
HeWpoHHBIX ceteid B TensorFlow.

Pazgen 5. «llocTpoeHue apxXuTeKTypbl HEMPOHHON ceTH U ee oOydeHHe». MeTpuku
kadectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkiuu noreps u
ONTUMHU3ATOPBl 00yueHUsi. DYHKIUU TOTEPh W ONTHMHU3aTOphl 00ydeHus. Dynkmmm SGD,
RMSprop, Adam. Pacio3naBanue npeaMeToB oaexabl — Habop panuabix MNIST. TIpenckazanue
00y4eHHOI HeMpOCeTH.

Pa3nen 6. «Pabota c TensorFlow u Kaggle». O0bexThl, GyHKIMH U TapaMeTpbl 00BEKTOB
riy0okux HedpoHHbix cereit B TensorFlow. Pabora ¢ mmardopmoii Kaggle. Bosmoxuoctu
cepuca. OcHoBHOI pyHkumonan muardopmsr Kaggle. CopesaoBanus va Kaggle.



Paznen 7. «AnHanu3 kadectBa 00yueHUs] HEHpOHHOM ceTn». OleHKa pealbHOro KayecTBa
MOJICNId HEHUPOHHON ceTh M HaOopwl JaHHBIX. [loHsATHE «d@repeoOydeHUEe» HEHPOHHOW CETH.
Omnpenenenue nepeoOydeHUs ¥ METOIbI OOPHOBI ¢ HUM.

Pazgen 8. «lIpumeHeHue HEHUPOHHBIX CETEW IS PEIICHUS 3a7a4dl  PETPECCUUN.
[IkanupoBaHue U HOPMaIHU3ALKs BXOJAHBIX JTaHHBIX. BEIOOP MeTpHK KauecTBa, PYHKIUI OIINOOK
Y aKTUBALMU B 3aBUCUMOCTH OT peIlaeMoi 3a1auH.

Paznen 9. «CBéprounslie HelipoHHbIE ceTH». CpaBHEHHME MOJHOCBA3HOM U CBEPTOYHOU
HEHPOHHBIX CEeTeH MPHU PEUISHUH 3aja4 paclio3HaBaHUs U300pakeHui. Anpo cBEpTkU. Marpuia
u3o0paxxenuii. Ciou cBEPTKHU 1 ciion noABeI00pKH. MHCTpyMenTs! Keras u TensorFlow, koTopsie
HO3BOJISIIOT TOCTPOUTH CBEPTOUHYIO HEMpPOHHYIO ceTh. CBsi3b MEXIy HaOOpaMu JaHHBIX U
apxutektypoil HeliponHoi cetn. Habop manneix CIFAR-10. ApxutekTypa CBEPTOUYHOH ceTu
LeNet 5.

Pazmen 10. «IIpenBapurenpHo oOy4yeHHbIE HEWpOHHBIE ceTu». llpeumymiecTBa
UCIOJIb30BAaHUS IIPEBAPUTEIILHO OOYYEHHBIX HeHpoHHBIX ceTeil. HelpoceTn, oOydeHHble Ha
Habope panHbix ImageNet. O0630p coBpeMEHHBIX IPEIBAPUTENILHO OOYUEHHBIX apXUTEKTYp
HEHpPOHHBIX ceTel M pelleHus 3aJauyd pacro3HaBaHus u3zoOpaxkeHuil. IlpeaBapurenbHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOyuenus B
HelpoHHBIX ceTsx. [lepeHoc oOyueHHsI Ha mpuMmepe NpeABapUTEIbHO O0y4YEeHHOH HEWpOHHOMH
cetn VGG16.

Paznen 11. «Heliponnsle ceTu 1i1s 3a1a4 00pabOTKU €CTECTBEHHOI'O s3bIKa». BBeneHue B
00paboOTKy €CTECTBEHHOTO S3bIKa. AJITOPUTM HOJTOTOBKHU TEKCTA (TIPUBEACHUE TEKCTA K SIHHOMY
PETUCTpy, OYUCTKY TEKCTa OT JMIIHMX CHUMBOJIOB, TOKEHM3aLUUS TEKCTa, Pa3METKY CIIOB IO
4yacTsIM peYH, IPUBEJICHUE CIIOB TEKCTA K HOPMaJIbHOU (popMe, BeKTopu3alusl). 3aaauu o0padboTku
€CTECTBEHHOI'0 53bIKa. APXUTEKTYpbl HEMPOHHBIX CeTed, MPUMEHSEMBbIX IpPU PELICHUU 3ajady
00pabOTKM €CTECTBEHHOTO S3bIKa - CBEpTOYHBIE ofHOMepHbIe HelipoHHble cetd (CNN 1D) u
pexyppeHTHblie HelipoHHble ceTd (RNN).

Paznmen 12. «PekyppeHTHBIE HEHPOHHBIE CETH». APXHUTEKTYPhl PEKypPPEHTHBIX HEHPOHHBIX
ceTel, MPUMEHSIEMbIX JUTS PelieHus mpakTuueckux 3amad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. Metoib1 M(ppoBbIX MpeICcTaBICHUI TeKCTa:
YaCTOTHBIH MO/IX0J1, TEMAaTHYECKOE MOJICTUPOBAaHNE, TUCTPUOYTUBHAs ceMaHTuKa. IHCTpyMeHTapuii
Keras u TensorFlow mist mocTpoeHust MOAETH PeKYyppEHTHON HEHPOHHOM CETH, pelarolieit 3aaaqy
ki1accudukanumn TekcToB. Iloctpoenue Helipocereit ¢ apxurekrypamu LSTM u GRU Ha ocHoBe
naxetoB Keras u TensorFlow.

5.2.2. Coneprkanne AUCIMTUIMHEI TIO BUaM YUeOHBIX 3aHSATHH.

JleKIIHOHHBIE 3aHSITUS

Tabmmma 5.2.1
Ne | Homep paznena O06beMm, gac.
Tema nexun
n/ma JMCIUTIIAHBI ODO | 300 | O3D0O
1 1 1 - - BBeneHue B TeMaTUKy HCKYCCTBEHHBIX HEMPOHHBIX CETEM
2 2 1 - - [TakeTs! mporpaMm st pabOTHI ¢ HEHPOHHBIMU CETSIMH
3 3 1 - - OOyuenue HelipoHHO# ceTn. Habopbl TaHHBIX
ITonHOCBs3HAsA HEHPOHHAs CETh NIPSIMOrO PaCIPOCTPaHEHUS
4 4 1 - -
(FNN)
5 5 1 - - ITocTpoenne apXuTeKTypsl HEHPOHHON CETH M €€ 00y4eHne
6 6 1 - - Pa6ora ¢ TensorFlow u Kaggle
7 7 1 - - AHanmu3 KadecTBa 00ydeHUs] HEHPOHHOM CeTH
8 8 1 ) ) IIpuMmeHeHre HEHPOHHBIX CETEN I PELEHUs 3a0aun
perpeccuu
9 9 1 - - CBEpToYHbIC HEHPOHHBIE CETH
10 10 3 - - [TpenBapuTenbHO 00yUeHHbIE HEHPOHHBIE CETH
11 11 3 - - Hetiponnsie cetn nis 3a1a4 00pabOTKH €CTECTBEHHOTO
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SA3BIKA

12 12 3 - - PexyppeHTHbIE HEHPOHHBIE CETH
HUroro: 18 - -
JlabopaTtopHbie paGoThI
JlaGopaTopHble 3aHATHS YICOHBIM IJIAHOM HE TPETyCMOTPEHBI.
IIpakTyeckue 3aHATUS
Tabmmua 5.2.2
No Howmep O6mbeM, gac.
i paszena 000 | 300 | 0300 Tema naboparopHoii paboThI
JVCIUTIIMHBI
7 cemecTp
1 1 1 - - IporpammupoBanue mpocteiinieit Heiipocetn Ha Python
2 2 1 - - Pabora ¢ makeramu s3b1ka Python: NumPy, Pandas
3 3 2 - - Pabota ¢ Habopamu JaHHBIX
- - [TocTpoenue moJHOCBSA3HON HEMPOHHOM CETH MPSIMOTO
4 4 2
pacnpoctpanerns (FNN)
5 5 2 - - ITocTpoeHne apXUTEKTypHl HEHPOHHOU CeTH U ee 00yIeHHe
6 6 2 - - Pabora c Kaggle
7 7 2 - - AHanms kadecTBa 00y4eHHs1 HeHpoHHOH ceTu. boproba ¢
nepeoOydeHIEM
2 - - [HocTpoenne HEHPOHHOM CEeTH A peLIeHUs 3a1a4u
perpeccuu
9 9 4 - - ITocTpoeHne CBEPTOTHON HEHPOHHOH ceTH
10 10 4 - - Pabota ¢ npenBapuTeIbHO 00YYEHHBIMU HEHPOHHBIMH
CEeTAMHU
11 11 6 - - Wzyuenne HeHpOHHBIX ceTeil i 3a1ad 00paboTKu
€CTECTBEHHOTO SI3bIKa
12 12 6 - - [TocTpoenne peKyppeHTHON HEMPOHHOH ceTH
HUroro: 34 - -




CamocrosiTeibHast padoTa CTyJeHTa

Tabnuna 5.2.3
Ne Homep O6mem, gac.
i pa3zena Tema Bux CPC
TUCIUIIIAHBI OdO 300 (0]0]0]
BBenenue B TemaTuky ITonroroska K
1 1 5 ) ) HCKYCCTBEHHBIX HEHPOHHBIX MPaKTHIECKUM paboTawm,
ceTen oopMIICHHE OTYETOB MO
MPAKTHICCKAM paboTam
[Makets! mporpamm st paboter | [Tomroroska K
2 5 5 ) ) C HEHPOHHBIMH CETSIMH MPaKTHIECKUM paboTawm,
0OpMIICHHE OTYETOB MO
NPaKTHYECKUM padoTaM
OO0y4eHue HEHPOHHOI CETH. IloaroroBka k
3 3 5 HaGops! jaHHBIX NpaKTHIECKUM paboTam,
i i 0 OpMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM
[TonHocBs3Has HelipoHHas ceth | [loaroroBka k
4 4 5 ) ) NPSIMOTO pacpoCTpaHEeHHs NpaKTHYECKUM paboTaMm,
(FNN) oopmiteHHE OTYETOB IO
MPAKTHICCKUM paboTam
[MocTpoeHne apXUTEKTypHI IoxaroroBka k
5 5 5 ) ) HEHPOHHOM ceTH U ee 00yUeHHEe | MPAKTHICCKUM padoTaMm,
odopMIICHHE OTIETOB IO
MPAKTHICCKAM padoTam
Pabora ¢ TensorFlow u Kaggle | ITomroroBka
6 6 5 i i NpPaKTHYECKUM paboTaMm,
0(OpMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM
AHanu3 kagecTBa 00ydeHUs IToaroroBka k
7 7 5 ) ) HEUpPOHHOU ceTn MPaKTHYECKAM padboTam,
oopMIICHHE OTYETOB IO
NpaKTHYECKUM paboTam
IIpumenenue HelipoHHBIX cereld | Iloaroroska k
8 8 5 ) ) JUTS PELICHUS 331a49H PETPECCHH | TMPAKTHICCKUM padoTam,
o opMIICHHE OTIETOB IO
MPAKTHIESCKUM paboTam
CBEpTouHble HEUPOHHBIE CETU IToaroroBka k
9 9 4 ) ) MPaKTHICCKUM paboTam,
o opMIICHHE OTIETOB IO
MPAKTHIESCKUM padoTam
IIpensapuTensHO 00YUYCHHBIC Tloaroroska k
10 10 4 i i HeWpOHHBIE CETH NpaKTHYECKUM paboTam,
o opMIICHHE OTYETOB IO
NpaKTHYECKUM paboTam
Heiiponnsie cetu nns 3anay Tloaroroska k
11 11 4 ) ) 00pabOTKN €CTECTBEHHOTO MPaKTUYIECKUM paboTam,
s13bIKa odopmIIeHHEe 0TIETOB O
MIPaKTHYECKUM paboTam
PexyppeHTHbIE HEHPOHHBIE IToaroroBka k
12 12 4 ) ) cetn MIPaKTHYECKUM paboTam,
0o OpMIICHHE OTYETOB IO
MIPaKTHYECKUM paboTam
13 1-12 - - 1-12 IToaroroBka K 3auery
HUroro: 56 - -

5.2.3. llpenogaBaHue MAMCUUIUIMHBI BENETCS C TNPUMEHEHUEM CIEYIOUMX BHUI0B
00pa30BaTeNbHbIX TEXHOIOTHIA:
— BHM3yanu3auus ydeOHOro marepuaiga B O(HUCHOM IakeTe B JHAJIOTOBOM pEXHME
(JIEKIIMOHHBIE 3aHATHSA);




KypcoBbie npoekTsl yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

paboTa B MaJbIX Tpynnax (mpakTHuecKue padboThl);

UHIUBHIyaIbHbIC 3a1aHus (IpaKTUYeCcKue paboThI).

6. TemaTnka KypcOBBIX IPOEKTOB

7. KoHTpoJibHbIE padoThI

KonTtponbHbie paboThl y4eOHBIM IJIAHOM HE MPETYCMOTPEHBI.

8. OueHka pe3yJIbTATOB 0CBOECHHS AUCHHMIIUHBI

8.1. Kpurtepun oneHMBaHUS CTENEHU HOJHOTHI W KAa4eCTBa OCBOCHHUS KOMIETEHIIMH B
COOTBETCTBHUH C IUIAHUPYEMBIMH pe3yibTaTaMu 00yueHus npuseneHs! B [lpunoxennn 1.

8.2. PeliTuHrOBas cHCTEMa OLICHMBAHHS CTENCHM IOJIHOTHI M KadeCTBA OCBOCHUS
KOMITETEHIIMI 00y4aromuxcsi o4Hoi (hopMbl 00yueHHs rpeacTasieHa B Tadmuie 8.1.

Tabmnuua 8.1

Ne i/t

| Buibl MeponpusiTHil B paMKax TEKYLEro KOHTPOJIS

KomanuectBo 6aiioB

7 cemecTp

1 Texymas aTTecTanus

1 KosutokBuym Nel 0-30
HTOI'O 3a nepByIO TEKYIIYIO aTTECTAIIUIO 0-30

2 TeKyImiasi aTTeCTaIus
2 KosutoxBuym Ne2 0-30
HTOT'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30

3 TeKyIias aTTecTalus
3 KosutoxBuym Ne3 0-40
HTOT'O 3a TpeThIO TEKYIIYIO aTTECTAIIUIO 0-40
BCET'O 0-100

8.3. PeiituHroBas cucrema OLCHUBAHUA CTCIICHU IIOJJHOTBI M KadyeCTBa OCBOCHUA

KOMIIETEeHIINH, o0yJaromuxcs 3a04HON (hopMbl 00ydeHHs pecTaBieHa B Tabauie 8.2.

Tabmuma 8.2
Ne /i | Bunpsl MmeporpusaTHii B paMKax TEKYIIEro KOHTPOJIs KomngectBo 6annos
TcemecTp
ATTecTarys
1 Bomnpocsl k 3a4ery 0-100
HNTOI'O 3a nepByro TEKYIIYIO aTTECTAIHIO 0-100

[udposoit oOpazoBarenbHBII pecypc — OubamoTeuHas

9. VYuedHO-MeTOOHYECKOE U HH(POPMAIIMOHHOE 0O0eceueHne ANMCIUTIINHBI

9.1. ITepedyeHs peKoOMeHTyeMOH JINTepaTypsl npeacTasieH B [Ipunoxenun 2.

9.2. CoBpemeHHBIE TIpodecCHOHANbHBIE 0a3bl TaHHBIX ¥ WHPOPMAIMOHHBIE CIIPABOYHBIE
CHCTEMBI
- DIeKTPOHHBIN KaTanor/DnekTpoHHas oubnmroreka TUY  http://webirbis.tsogu.ru/
- DIEKTPOHHBIN KaTanor/DnekTponHas oubnuoreka TUY http://webirbis.tsogu.ru/

— https://www.iprbookshop.ru/
- DnekTpoHHO-0nOMoTeuHas cucrema «KoHcynpTanT ctynenTay Www.studentlibrary.ru
- DeKTpOHHO-0nbOIMoTeuHas cuctema «Jlanpy https://e.lanbook.com

- O6pazoparenbHas miarhpopma FOPAUT www.urait.ru
- Hayunast snexrponnas 6udnmmnoreka ELIBRARY.RU http://wwwe.elibrary.ru
- HattmonaneHas snexkrponnast 6ubnmorexa (HOB)
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9.3. JInneH3uoHHOEe M CBOOOJHO PAaCHpOCTpaHseMoe MporpaMMHoe o0ecrieyeHue, B T.4.
OTEYECTBEHHOT'O TPOU3BO/ICTBA.

Python;
Anaconda;

Microsoft Windows;
Microsoft Office Professional Plus;

10. MaTepI/IaJ'[]:HO-TeXHI/I'leCKoe odecmeyeHue AUCHHUIIIMHBI

[Tomerenust st MPOBEACHHS BCEX BUJOB PaOOThI, IPEAYCMOTPEHHBIX Y4€OHBIM TIAHOM,
YKOMIIJIEKTOBAHbI HEOOXOIUMBIM 000PYJIOBAHUEM U TEXHUYECKUMU CPEICTBAMH 00y4EHUS.
O0ecneyeHHOCTh MATePHATBbHO-TeXHUYeCKUX ycaoBuid peaausanun OIIOII BO

Tabmuma 10.1

HaumeHoBaHue yueOHBIX
MPEIMETOB, KYPCOB,
JMCLHUIUINH
(Momyreit), MPaKTHKU, HHBIX
BUIOB y4eOHOMH
JeATeTbHOCTH,
MPEYCMOTPEHHBIX yIeOHBIM

HanmeHnoBanue noMemennii s
MIPOBEICHHS
BCEX BHJIOB y4eOHOI e TeIIbHOCTH,
MPEIyCMOTPEHHOI yueOHBIM IJIAHOM, B TOM
YHCIIe TOMETIEHUS ISl CAMOCTOSATEIbHON
paboThl, C yKa3aHHEM IIepPEeYHs] OCHOBHOTO
o0opynoBaHHs, y4eOHO- HATJISTHBIX

Anpec (MeCTOMONOKEHNE ) TOMETIEHUH ISt
NPOBEICHUS BCEX BUJIOB YUEOHOM
JeATeNbHOCTH, IPEIYCMOTPEHHOH yIeOHBIM
IUIAHOM (B CIly4ae peaan3aluu
00pa3oBaTeNbHO MPOTrpaMMBI B CETEBON
(hopMe JOMOTHUTENFHO YKa3bIBACTCS
HaMMEHOBaHHE OPraHU3alUH, C KOTOPOit

ITAaHOM 00pa30BaTeNbHOM noco6uit 3aKJII0UEH JIOTOBOP)
pOrpaMMBbl
2 3 4

CucreMsl HCKYCCTBCHHOTO
HHTCIIJICKTA

JIeKIMOHHEIE 3aHATHS:

VYuebHasi ayauTopus UL NPOBEICHHS
3aHATHH JICKIUOHHOTO THUIIA; IPYIIIOBBIX U
WHIIUBHUYaJIbHBIX KOHCYJIbTaINH;
TEKYIIEro KOHTPOJS W IPOMEKYTOYHOMH
aTTecTalyy.

OcCHaIlEHHOCTb:

VYueOHast MeOelb: CTOJIbI, CTYJIbSL.
Mouo0s0k - 1 mr., npoektop - 1 mrT.,
NPOEKIMOHHBIA  3Kpan - 1 mT.,
aKycTHYecKas cucTeMa (KOJOHKH) - 4 uT.,
MUKpO(hOH - | mT., JOKyMeHT-Kamepa - 1
LIT., TSJICBU30D - 2 INT.

625001, TromeHnckas o6macTe, r. TIOMEHD,
YL Jlynauapckoro, o2, xopm.1,
(ayzuTopwust onpenensieTcs B COOTBETCTBUH
C pacIucaHHeM)

[IpakTrdeckue 3aHATHS:

VYueOHast aynuTopust Uil IIPOBEICHUS
3aHATUH CEMHHAPCKOTO THIIA
(;1aboparopHble 3aHATHS); TPYIIOBBIX U
WUHAUBUYaJIbHBIX KOHCYJIbTalui;
TEKYIIEr0 KOHTPOJI U IPOMEKYTOUHOMH
aTTecTaluy,

OCHaIEHHOCTb:
VYueOHast MeOeIb: CTOJIBI, CTYJIbS.
MoHob6nokn, mpoektop - 1 T,

aKycTUYecKas cucTeMa (KOJIOHKH) - 2 MIT.,
MPOEKIIMOHHBIN KpaH - | mT.

625001, Tromenckas ob6aacTh, r. TrOMeHb,
YL Jlynauapckoro, n.2, xopn.1,
(ayauropust onpenensercsi B COOTBETCTBUU
C pacIucaHHeM)

11. MeTtoauyeckue ykazanus no opranusanuu CPC

11.1. Meroaunueckue ykazaHus MO MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM.

[IpakTHyeckue 3aHATHS CHOCOOCTBYIOT YIiIyOJIEHHOMY U3YUEHHUIO JUCHUIUIMHBI M CITYyKaT
OCHOBHOM (hOpPMOM MOJBEICHUS UTOTOB CaMOCTOSITEIbHOW paboThl cTyAeHTOB. OCHOBHAS IIEIb
NPAaKTUYECKUX 3aHATHH 3aKII0YaeTCsl HE TOJIBKO YIITyOUTh M 3aKpENHUTh TEOPETHUECKUE 3HAHUS,
HO U ¢(hOpMUPOBATh NMPAKTUUECKHE KOMIIETEHIIUU, HEOOXOAUMbIe OyIyIIUM CHEIHAINCTaM.

Ha mnpakTtuyeckux 3aHATHSAX MPHUBETCTBYETCS AaKTHUBHOE Yy4yacTHe B OOCYXICHHU
KOHKPETHBIX CHUTYyallul, CIIOCOOHOCTh HAa OCHOBE IOJYYEHHBIX 3HAHUI HaxoOuTh Hamboiee
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3¢ (eKTUBHBIE PEIICHUS MOCTABICHHBIX MPOOJIEM, YMETh HAXOAUTh MOJIE3HBINA TOTOTHUTEIHHBIN
MaTepual 1o TeMaTUKe 3aHSITHIA.

OOyuaronieMycst peKOMEHIYETCs CIEeIYIoIasi CXeMa MOJIrOTOBKH K 3aHATHIO:

1. [IpopaboTaTh KOHCIEKT JICKIIHA;

2. I3yunTh peKOMEH0BAaHHYIO JINTEPATYPY;

3. [Ipu 3atpynHeHusix copMyIHpoOBaTH BOIPOCH! K MPETOAABATEIIO

4. TTocrne BBIMOHEHUS TPAKTUYECKHE paOOTH OPOPMHUT OTUET U OATOTOBUTHCS K 3aILUTE.

11.2. Meroau4deckue yKa3aHus 10 OPTaHU3aIliHd CaMOCTOSTEIIbHONW PaOOTHI.

CamocrosarenbHas paboTa SBISIETCS OAHOM W3 BakHEHIUX (opM H3ydeHHUs 000
muciumuiiabl. OHa TO3BOJISIET CUCTEMAaTH3UPOBATh U YIIyOUTh TEOpPETHYECKHE 3HaHUS,
3aKpenuTh YMEHHMS M HAaBBIKH, CIOCOOCTBYET Pa3BHTHIO YMEHHUH I0JIb30BaTbCS HAYYHOW H
yueOHO-MeToiuyeckoil  sureparypoi.  [lo3HaBarenbHast ~ AeSATENbHOCTH B Ipoliecce
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MAarucTpaHTa BBICOKOTO YPOBHSI AaKTHBHOCTH H
CaMOOPraHU30BaHHOCTH.

B ydeGHOM mporecce BBLACTSIOT JBa BHJIA CAMOCTOSATEIBHOW pabOTHI: ayJUTOpHAs U
BHEAYIUTOPHASI.

AymuTopHass caMocCTOsSITelIbHAas paboTa MO IUCIMIUIMHE BBINOJIHIETCS Ha Y4eOHBIX
3aHATUAX O] HETIOCPEICTBEHHBIM PYKOBOACTBOM IIpENoaBaTelis U IO ero 3aJaHulo.

BreaynutopHass camocTosiTelbHAas ~paboTa MaruCTpaHTOB IPENCTaBIsET COOOMU
JIOTUYECKOE TMPOAOJDKEHUE ayAUTOPHBIX 3aHSATHHA. 3aTpaTbl BPEMEHU HA BBIMOJIHEHHE AITOU
paboThl PETrIaMEHTHPYIOTCS padouuM ydeOHBIM IUTAaHOM. PekuM paboThl BBEIOMpaeT cam
o0y4aronuiicss B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEN U KOHKPETHBIX YCIOBUH.

CamocrosaTenbHas pabdoTa MOXET OCYIIECTBIISATHCS HHIMBUAYAJIbHO WU TPYIIIaMU
MarucTpaHTOB B 3aBUCUMOCTHU OT IIeNid, 00beMa, KOHKPETHOM TEeMaTHKU CaMOCTOATEIbHOU
paboThI, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUI MarvCTPaHTOB.

CaMocTosiTenbHast paboTa BKIIOYaeT B ce0si paboTy C KOHCIIEKTOM JICKIUi, U3ydeHHE U
KOHCIIEKTHPOBaHHE PEKOMEHTyeMOi JUTEPATYPHI, MOJITOTOBKA MYJIbTHMEIHA-
COOOLIeHNI/I0KIIa10B, MOJIrOTOBKA pedepara, TECTUPOBAHUE, PEIICHUE 3a]1a4 U yIIpaKHEHHUH 1o
00pa3iy, penieHrne BapuaTUBHBIX 33J1ad, BHIMOJIHEHHE YepTeXel, CXeM, pacdeToB (TpaduuecKkux
paboT), pelieHrne CUTyalMoOHHBIX (Ipo(heCCHOHANBHBIX) 3aja4, MOATOTOBKA K JIEIIOBBIM HIpaM,
NPOCKTHPOBAHNE W MOJICITUPOBAHHE PA3HBIX BUJIOB M  KOMIIOHEHTOB MPO()ECCHOHAILHOU
NeSITeIbHOCTH, HAYYHO-HCCIIE0BATENIbCKYIO paboTy U JIp.

KoHTpomnb pe3ynpTaToB BHEAYAUTOPHOU CAaMOCTOSTEIIEHOW pabOThl MAarCTPAHTOB MOXKET
OCYILECTBIIATHCS B TpeesaX BPEMEHHU, OTBEJIEHHOIO0 Ha o0s3aTelibHble y4eOHbIE 3aHATUS IO
JTUCIUTUTMHE W BHEAYIUTOPHYIO CaMOCTOSITEIbHYIO pabOTy MAariMCTpaHTOB IO AMCHUILIMHE,
MOJKET MPOXOJUTh B MUCbMEHHOM, YCTHON WIIM CMEIIaHHOM (opMme.
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[Tpunoxenwne 1

IInanupyemble pe3yjbTaThl 00y4eHHs 1J1s1 GOPMHUPOBAHMS KOMIIETEHIMH H KPUTEPUH UX OLlCHHMBAHUS

HuctummuHa: CUCTEMBI UCKYCCTBEHHOT'O HHTEIIICKTA
Hamnpasnenue: 15.03.03 Ipuknagnas MmexaHuka
Hanpasnennocts(npoduiis): MoaenupoBaHne MEXaHHYECKUX CHCTEM U MPOIIECCOB

KOZ( 1 HAMMCHOBAHUC

Kopg u nammeHoBanue

Kpurepun olieHnBaHus pe3yIbTaTOB 00yUYCHUS

Kon xomnerenmn HHARKaTopa pe3ynbTata 00ydeHus
JOCTYDKEHHUS 1-2 3 4 5
0 IUCTIUIUTIHE
xomrereHIn (MJIK)
OIIK-12 Crocoben | OIIK-12.2 3Harb: 31 aktyanbHble | He 3Haer akTyanbHble | 3HaeT Ha  HHU3KOM | 3HaeT Ha CpelHEM | 3HAET Ha BBICOKOM
YUUTHIBATH [Ipumenser COBPEMCHHBIE COBPEMCHHBIC YPOBHE  akTyalbHbIE | YPOBHE  aKTyajJbHBIC | yDOBHE  aKTyaJbHbBIC
COBpEMEHHBIE COBPEMEHHOE MpOTpaMMHBIE IIPOTrpaMMHBIE COBPEMCHHBIC COBPEMCHHBIC COBPEMCHHBIE
TEHACHIMM Ppa3BUTHs | IPOrpaMMHOE obecreyeHus Uil | obecriedeHust JUId | IIpOrpaMMHBIE HpOrpaMMHBIE HpOTrpaMMHBIE
TEXHUKH M TEXHOJIOTHIl | o0ecrieueHus JUIs | peleHus pereHus obecrieueHus Juisl | obecrieueHus Juisl | obecrieyeHus JUIs
B CBOEH | perieHus MPAaKTUYECKUX 3a]au MIPAKTUYECKUX 3a/1a4 pereHus pereHus pereHus
npodeccHoHaIBLHOI MIPAKTUYECKUX 3a/1a4 NpPaKTUYECKUX 3a]a4 NpPaKTUYECKUX 3a]a4 MPaKTUYECKUX 3a]au
JIeSITeTTBHOCTH

Ymers: V1 Haxomuts, | He ymeeT Haxoauth, | YMeeT Ha HHM3KOM | YMEET Ha CpelHeM | YMeeT Ha BBICOKOM
COBPEMEHHOE COBPEMEHHOE YpOBHE HaxXoJUTh, | YPOBHE HaxoJUTh, | YPOBHE HaXOJIUTh,
MIPOrpaMMHOE MIPOrpaMMHOE COBPEMEHHOE COBPEMEHHOE COBPEMEHHOE
obecrneueHus s | obecrieueHus JUIsL | IpOrpaMMHOE MPOTrpaMMHOE MPOrpaMMHOE
pelieHus peuieHus obOecreueHus s | obecrieueHus s | obecrieueHus IS
MpaKTUYECKUX 3a]a4 MPaKTUYECKUX 3a]a4 peuieHus peueHus peuieHus
MPaKTUYECKHUX 3a]a4 MIPaKTUYECKUX 3a]1a4 TIPaKTUYECKUX 3a]1a4
Brnaners: Bl | He Bnageer HaBbikamu | Brnageer Ha Huskom | Bnaneer Ha cpennem | Brnageer B
HaBBIKAMU MIPUMEHEHHUS YpOBHE HaBbIKaMU | YpOBHE HaBbIKaMU | COBEPILUEHCTBE
MIPUMEHCHUS COBPEMEHHBIX TIPUMEHEHHSI TIPUMEHEHHSI HaBBIKAMU
COBPEMEHHBIX TIPOrpaMM COBPEMEHHBIX COBPEMEHHBIX MIPUMEHEHUS
MporpaMm obecrieueHus IUIsL | TiporpaMm MPOTpaMM COBPEMEHHBIX
obecrnieueHus JUTSL | pemeHust obecrieueHus I | obecrieueHus IUISL | TIporpaMm
penieHus MPaKTUIECKUX 3a1a pernIeHus perIeHus obecreueHus ISt
MPaKTUYECKUX 3aJ]a4 MPaKTUYECKHUX 3a]a4 MPaKTUYECKUX 3a]1a4 peuieHus

MPAKTUYICCKUX 3aJ1a4




Ko xomnereHnnun

KOZI 1 HAMMCHOBAHUC

KO,Z[ 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

HHAMKATOpa pe3ynbpTaTa 00ydeHus
JTOCTYKCHHUS 1-2 3 4 5
xommereHn (MJIK) 110 AHCIUTLTIHE
OIIK-12.3 Ortnocutcs | 3Hate: 32 anroput™el | He 3HaeT momydeHHBIX | 3HaeT Ha  HIBKOM | 3HaeT Ha cpegHeM | 3HaeT Ha  BBICOKOM
KPUTHYECKH K | HONy4EeHHBIX pE3YNBTOB, MPOBEPSET | yPOBHE IOJYYEHHBIX | YPOBHE IMONYYCHHBIX | yPOBHE  IIOJyYEHHBIX
MOJTYYCHHBIM pE3yJIbTOB, MPOBEPSAET | UX Ha KOPPEKTHOCTb, | PE3YIbTOB, HMPOBEPSET | PE3YJIBTOB, NMPOBEPSET | PE3yIbTOB, MPOBEPSET
pe3ynbTaram, UX Ha KOPPEKTHOCTb, | BAIMIHOCTH U | IX Ha KOPPEKTHOCTh, | X HAa KOPPEKTHOCTb, | ©IX Ha KOPPEKTHOCTS,
IpoBepsieT ~ MX  Ha | BaJUIHOCTb U | aZeKBaTHOCTh BaIUIAHOCTh U | BAIMIHOCTh U | BAIMIHOCTH "
KOPPEKTHOCTB, a/IeKBaTHOCTb a/IeKBaTHOCTD a/IeKBaTHOCTb a/IeKBaTHOCTD
BaJIMAHOCTH u
aJIeKBaTHOCTD
YMmers: Y2 | He yMmeeT | YMeeT Ha HM3KOM | YMEET Ha CpeiHEeM | YMEeT Ha BBICOKOM
aHaIM3UPOBATh aHaJIM3UPOBATh yYpOBHE yYpOBHE yYpOBHE
MOJTy4CHHBIE MIOTy4CHHBIE aHAIM3UPOBATH aHAIN3UPOBATH aHAIN3UPOBATH
Ppe3yNbTAaTHI, Ppe3yIbTATHI, MIOTy4eHHBIE MIOTy4eHHBIE MOTy4eHHBIC
NpOBEPSATh HMX  HA | MPOBEPATh WX  Ha | PE3yJIbTATHI, PpE3YIbTATHI, pe3yIbTaTHI,
KOPPEKTHOCTH, KOPPEKTHOCTb, MPOBEPSTh ~ MX  HA | IPOBEPATh HMX  HA | MPOBEpATh WX  Ha
BAJIN/THOCTD U | BIMAHOCTh U | KOPPEKTHOCTB, KOPPEKTHOCTB, KOPPEKTHOCTb,
a/IeKBaTHOCTb a/IeKBaTHOCTD BaIMAHOCTh U | BAIMIHOCTH U | BAIMIHOCTH "
aJICKBATHOCTb aJICKBATHOCTb aJICKBATHOCTb
Bnaners: B2 | He HaBblkamu | Biageer Ha HuskoMm | Bnaneer Ha cpennem | Biapeer B
HaBbIKaAMH TMOJIYYECHHBIX YPOBHE HaBbIKaMH1 | YPOBHEC HaBbIKaAMU COBEPUICHCTBE
TMOJTYYCHHBIX PE3YJIBTATOB, TMOJTYYECHHBIX TMOJTYYECHHBIX HaBbIKaMH
pe3yJbTaToB, NpoBepseT HMX  Ha | pe3yJbTaToB, Ppe3yJbTaToB, HOJTy4EeHHBIX
NpoBepsieT  MX  Ha | KOPPEKTHOCTD, npoBepseT HMX  Ha | MpoBepseT UX  Ha | pPe3yJbTaToB,
KOPPEKTHOCTb, BAJIUITHOCTD U | KOPPEKTHOCTB, KOPPEKTHOCTb, npoBepseT  MX  Ha
BAJINTHOCTD U | aeKBaTHOCTh BaJIUAHOCTh U | BAIMIHOCTh U | KOPPEKTHOCTb,
a/IeKBaTHOCTD a/IeKBaTHOCTD a/IeKBaTHOCTb BaJIUIAHOCTh "
a/IeKBaTHOCTD u

YCJIOBUSAMU 3aJa4n
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KOZI 1 HAMMCHOBAHUC

KO,Z[ 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

Kox xommereHmn HHARKATOpA pe3ynbpTaTa 00ydeHus
JTOCTYKCHHUS 1-2 3 4 5
xommereHn (MJIK) 110 AHCIUTLTIHE
OIlKs-14.1 3uate: 31 akrtyanbHeie | He 3HaeT | 3HaeT Ha  HU3KOM | 3HaeT Ha cpexHeM | 3HAET Ha  BBICOKOM
Hcnone3yer COBpEMCHHBIC  S3BIKH | COBPEMCHHBIC S3BIKH | YPOBHE COBPEMCHHBIC | YPOBHE TIONYYEHHBIX | YPOBHE MOIYYEHHBIX
OIIK-14  CnocoGeH | COBpeMEHHBIE SI3BIKH | IMPOTPAMMHPOBAHUS MIPOTPaMMHPOBAHUS SI3BIKA MIPOTPaMMHPOBAHUS pe3yIbTaToB
pa3pabaTbeIBaTh MIPOTPaMMHPOBAHUS TUTS pa3paboTku | ams pa3paboTKH | IPOTPaMMHUPOBAHHS TUTS pa3paboTKH | MPOTPaMMHUPOBAHHS
ANTOPUTMBI u | ans pa3paboTKH | aNrOpPUTMOB U | alTOpPUTMOB u | ams pa3paboTKH | aJTOPUTMOB u | as pa3paboTku
KOMITBIOTEPHBIE AITOPUTMOB U | KOMIIBIOTEPHBIX KOMITBIOTEPHBIX ITOPUTMOB U | KOMIIBIOTEPHBIX ITOPUTMOB u
NIPOTPaMMBl, KOMIIBIOTEPHBIX [IPOrpaMM, IPUTOAHBIX | MPOrPaMM, IPUTOAHBIX | KOMIIBIOTEPHBIX MIPOrpaMM, IIPUTOJHBIX | KOMIIBIOTEPHBIX
NIPUTOIHBIE U | MpOrpaMM, MPUTOAHBIX | A IPAKTUYECKOro | Ui  IMPAKTHYECKOro | MpOrpaMM, IPUIOAHBIX | Ul IMPAKTUYECKOro | IMPOrpaMM, MPUTOLHBIX
MIPaKTUYECKOIo JIIA MIPaKTUYECKOIo MMPUMCHCHUA, MIPUMECHCHUA, JJIISL MMPaKTU4YECKOro IpUMCHECHU A, JJIsL MpaKTU4ECKOro
IIPUMEHEHHUS NIPUMEHEHHS], HojJiep)kuBaeT  0aspl | MOAAEP)KUBAET  0a3bl | MPUMEHEHHS, noajaepkuBaer  0asbl | MPUMEHEHHUS,
MOJACPKABACT  0a3bl | JaHHBIX U | TaHHBIX U | moanepxuBaeT  0a3bl | TaHHBIX U | TOANEpXKUBAECT  0a3bl
JAHHBIX 1 | uHpOpMaIMOHHBIE WHPOPMALNOHHBIC JAHHBIX u | mHQOpMAIOHHEBIE JAaHHBIX u
HHPOPMALNOHHBIC XpaHUIIUIIA. XpaHWITUINA. WHPOPMALMOHHBIC XpaHIUTUIIA WHPOPMALINOHHBIC
XpaHIITUINA. XpaHWININA. XpaHITAIIA
Ymers: Y1 Haxonuts, | He yMeeT | YMeeT Ha HHU3KOM | YMeeT Ha CpedHeM | YMEET Ha BBICOKOM
coOupaTp, XpaHUTh | COBPEMECHHBIC S3BIKH | YPOBHE COBPEMCHHEIC | YDOBHE COBPEMEHHEIC | YPOBHE COBPEMEHHEIC
COBPEMCHHBIC  SI3BIKH | MIPOTPAMMHPOBAHHUS SI3BIKA SI3BIKA SI3BIKA
IIPOrpaMMUPOBAHUSA JUIsL pa3paboTKH | IPOTrpaMMHUPOBAHUS IIPOrpaMMHUPOBAHHUS IIPOrpaMMHUPOBAHHUS
VTSt pa3paboTKU | aJITOPUTMOB u | as pa3paboTKu | st pa3paboTKu | st pa3paboTKu
AJIrOPUTMOB n KOMIBIOTCPHBIX AJITOPUTMOB u AJITOPUTMOB u AJIrOPUTMOB u
KOMIIBIOTCPHBIX IporpamMm, IMpUroJHbIX KOMIIBIOTCPHBIX KOMIIBIOTCPHBIX KOMIIBIOTCPHBIX
IIPOrpaMM, IPUTOAHBIX | IJIs1  NPAKTHYECKOTO | MPOrpaMm, MPUTOAHBIX | MPOrpaMM, MPUTOAHBIX | IPOrpPaMM, IPUTOIHBIX
JJIsL MMPaKTUYECKOIro MpUMCHECHUA, JIISL MMPaKTUYECKOro JIISL MMPaKTUYECKOro JJIsL MpaKTU4ECKOro
MIPUMEHCHUS, monaepkuBacT  0a3bl | MPUMEHECHHS, MIPUMEHECHHUS, MIPUMEHECHHUS,
HojJiep)kuBaeT  0aswl | JAHHBIX U | mojzepxuBaeT  0asbl | moanepkuBaeT  0as3bl | mojuepxkuBaeT  06asbl
JTAaHHBIX U | nHQOpMAIOHHEIC JTAHHBIX U | JaHHBIX U | JaHHBIX u
HHPOPMALMOHHBIC XPaHWITUINA. WH(POPMAIMOHHBIC WH(POPMAIMOHHBIC nH(pOpMaMOHHbIE
XpaHUITUIIA. XPaHWIUINA. XPaHUIUINA. XpaHUIUIIA.
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Ko xomnereHnnun

KOZI 1 HAMMCHOBAHUC

KO,Z[ 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

HHAMKATOpa pe3ynbpTaTa 00ydeHus
JTOCTYKCHHUS 1-2 3 4 5

rxomreteHn (1K) 110 AHCIUTLTIHE
Bnanets: Bl | He Bnageer HaBbikamu | Brnageer Ha Huskom | Bnameer Ha cpennem | Brnageer B
HaBBIKAMU TIPUMEHECHHUS YpOBHE HAaBBIKAMH | YPOBHE HABBIKAMH | COBEPIICHCTBE
MIPUMEHECHUS AITOPUTMOB TIPUMEHEHUS TIPUMEHEHHS HaBBIKAMU
ANTOPUTMOB COBPEMCHHBIC  SI3BIKH | QJITOPUTMOB AITOPUTMOB TIPUMEHEHHS
COBPEMEHHBIC  SI3BIKH | MIPOTPAMMHPOBAHU COBPEMCHHBIC  SI3BIKA | COBPEMEHHBIE SI3BIKH | QJTOPUTMOB
MPOrpaMMUPOBAHUS IS pa3paboTKU | MPOTrpaMMHUPOBAHHS MPOTPAMMHUPOBAHHUS COBPEMEHHBIE  S3BIKH
IS pa3paboTKU | aTOPUTMOB u | s pa3paboTKu | st pa3paboTKu | MPOTpaMMHUPOBAHHS
aJrOpUTMOB U | KOMIIBIOTEPHBIX aIrOpUTMOB U | alropuTMOB h | mis pa3paboTKu
KOMITBIOTEPHBIX MPOTPaMM, IPUTOJHBIX | KOMIBIOTEPHBIX KOMITBIOTEPHBIX aNroOpuUTMOB it
MpOrpaMM, MPUTOAHBIX | JJIst MPAKTHYECKOTO | MPOTPaMM, IPUTOTHBIX | MPOTpaMM, IPUTOJHBIX | KOMIIBIOTEPHBIX
IS MPAaKTUIECKOTO | TPUMEHEHHUS, IS MPaKTUIECKOTO | IUIA MPAaKTUIECKOTO | MPOTpaMM, PUTOTHBIX
MIPUMEHCHUS, monaepkuBacT  0a3bl | MPUMEHEHHUS, MIPUMEHCHHUS, IS MIPAKTHIECKOTO
Mo IepKUBaeT  0a3bl | MaHHBIX U | moanmepxuBaeT  0a3bl | MOANEpXKHBaeT 0a3bl | MPUMEHEHHUS,
JTaHHBIX u | mHQOpPMAIOHHEIE. JTAHHBIX M | JAHHBIX U | TOANEpXKUBACT  Oas3bl
HHPOPMALMOHHBIC WHPOPMALMOHHBIC WHPOPMALNOHHBIC JTaHHBIX 31
XpaHUIUIIA. WH(POPMAIMOHHBIC

OIIK-14.1 Pa6oraer ¢ | 3Harh: 32 | He 3HaeT | 3HaeT Ha  HM3KOM | 3HaeT Ha CpelHeM | 3HaeT Ha BBICOKOM

pa3HbBIMU
HHCTPYMEHTaMHU u
cpenamMu  pa3paboTkw,
¢ 0azamMM JaHHBIX H
dbopmynupyet

s peKTUBHBIC
3aIpOCHI.

MHCTPYMEHTBI U CPENbI
pa3pabotku, ¢ OGazamu

UHCTPYMEHTBI U CPENIbI
pa3paboTku, ¢ Oazamu

YPOBHE HHCTPYMEHTBI
U cpefbl pa3paboTky, ¢

YPOBHE HHCTPYMEHTBI
U Cpefbl pa3paboTky, ¢

YPOBHE HHCTPYMEHTBI
U cpefbl pa3paboTKH, C

JIAHHBIX W | JaHHBIX u | 6azaMu  JaHHBIX M | 0a3aMM  JaHHBIX W | 6azaMM  J@HHBIX U
(dhopmynupyer bopmynupyer bopmynupyer bopmynupyer dbopmynupyer

3¢ deKTHBHbIE 3¢ peKTUBHBIC 3¢ peKTUBHBIC 3¢ peKTUBHBIC 3¢ peKTuBHBIC
3aIpPOCH 3aIPOCHI 3aIPOCHI 3aIPOCHI 3aIPOCHI

VYMmers: V2 | He yMeeT | YMeeT Ha HU3KOM | YMeeT Ha CpeiHeM | YMeeT Ha BBICOKOM
aHAIM3UPOBATH aHAIN3UPOBATH ypOBHE ypOBHE HaxOJUTh, | ypOBHE
MHCTPYMEHTHI U CPeNbl | MHCTPYMEHTHI U CPeibl | aHAIM3UPOBATh aHAIM3UPOBATh aHAJIM3UPOBATh

pa3pabotku, ¢ 6azamu
JIAHHBIX u
thopmynHpyer

3¢ deKTHBHEIE
3aIpOChI

pa3pabotku, ¢ 6azamu
JIAHHBIX u
¢dbopmynmpyeT

3¢ dexTHBHBIE
3aIpOCkHI

WHCTPYMEHTBI U CPeJIbI
pa3pabotku, ¢ 6azamu
JIAHHBIX "
¢dopmynmpyeT

3¢ dexTHBHBIE
3aIpOCHI

WHCTPYMEHTBI U CPEJIbI
pa3pabotku, ¢ Oazamu
JIAHHBIX "
bopmynmpyeT

3¢ exTHBHBIE
3aIpOCHI

WHCTPYMEHTHI M CPEbl
paspabotku, ¢ 6azaMu
JIAHHBIX "
¢dbopmynmpyet

3¢ dexTuBHBIE
3aIpOoChHI
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Ko xomnereHnnun

Kon u HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHUSI

rxomreteHn (1K)

Kon u HanmeHoBanue
pe3ynbpTaTa 00ydeHus

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

1-2 3 4 5
0 IUCTIUIUTIHE
Bnanets: B2 | He Bnaneer HaBblkaMu, | Brnageer Ha Huskom | Bnameer Ha cpennem | Brnageer B
HaBBIKaMH, MHCTPYMEHTaMHU 1 | ypoBHE HaBBIKAMH, | YPOBHE HaBBIKAMH, | COBEPIICHCTBE
MHCTPYMEHTaMH 1 | cpeqamMn  pa3paboTKH, | HHCTPYMEHTaMH U | HHCTpYMEHTaMHU U | HaBBIKAMH,
cpemamu pa3paboTKH, | ¢ 0a3aMM JAHHBIX H | cpeJamMu pa3paboTKH, | cpedaMu pa3paboTKH, | HHCTPYMEHTaMHU u

¢ 0a3aMu HaHHBIX ® | (opMymHpyer ¢ OasamMm pmaHHBIX W | ¢ 0a3aMu JaHHBIX W | CpedaMu pa3paboTKH, C

¢dhopmymupyet 3¢ PeKTUBHBIC dopmynupyet dopmynupyer 0azaMl  JaHHBIX H

a¢dekTuBHbIC 3a1poCHl 3¢ peKTUBHBIC 3¢ PeKTUBHBIC ¢dbopmynupyer

3a1pocsl 3a1pocCkl 3a1pocCkl 3¢ peKTUBHBIC
3aIPOCHI
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[punoxenue 2
KAPTA
obecne4eHHOCTH AMCIMILIMHBI Y4eOHOH 1 y4eOHO-MeTOIHYeCKol JIuTepaTypoii

Juctummaa: CucTeMbI HCKYCCTBEHHOTO MHTEIUIEKTA

Hamnpasnenue: 15.03.03 IIpuknannas MexaHuka

Hampasnennocts(npodwis): MoaenupoBaHie MEXaHHUECKUX CHCTEM U IPOIIECCOB

Kontunrent Hannuwne
OOecreueHHOCTh

No Haspanue yue6HOTO, yueOHO-MeToanYeckoro | KomuuecTBo |00ydaromuxcs, N — HIIEKTPOHHOTO

- n3gaHusd, PK3CMIIAPOBUCIIOIB3YOIIUX| o BapuaHTa B

JUTEPaTypOH,
aBTOp, WM3/aTeNbCTBO, BUJ U3JAaHUS, TOJ U3AAHUS B BUK YKa3aHHYIO 9bC

0
JIMTEPATYPY % (+/-)

n/n

HetipoHHbIEe ceTH: OCHOBBI Teopuu / A. U.

1 CamymkwH. - [b. M.] : Topsdas muHus-Tenexom,
2017. - 496 c. - OBC Jlans. : [caiit]. - URL:
https://e.lanbook.com/book/111043

HetipoHnusie cety : YueOHoe nocooue / E. U.
lopoxanuna. - Camapa : [loBoimkckuit

2 FOCYAApCTBEHHBII YHUBEPCUTET
TeJIEKOMMYHHUKaIUi U nHpopmatuku, 2017. - 84 C.
- OBC "IPR BOOKS" — URL.:
http://www.iprbookshop.ru/75391.html
Heiiponnsle cetr : yueoHoe nocodue / C. A.
Bakynenko, A. A. XXuxapesa. - Cankr-IletepOypr :
3 Cankr-IleTepOyprckuii rocy1apCcTBEHHBIN
VHHBEPCHUTET MPOMBIIUICHHBIX TEXHOJIOTHNA U
mu3aitHa, 2019. - 110 c. - OBC "IPR BOOKS" —
URL.: http://www.iprbookshop.ru/102447.html

Op* 30 100 +

Op* 30 100 +

Op* 30 100 +

*3P — SNEeKTPOHHBIA pecypc A aBTOp. MOJB30BATENEH JOCTYIEH depe3 DJICKTPOHHBIH KaTalor/JJIeKTPOHHYIO
oubmmoreky TUY http://webirbis.tsogu.ru/
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