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1. Ileau u 3a1a4u 0CBOEHUS THCHUILTHHBI

Lenb IUCHMIUIMHBI 3aKIIOYAeTCsS B OBJAJCHUH (yHIAMEHTAJIBHBIMU 3HAHUSMH B
001aCTH HEHPOHHBIX CETeH M MX MCIOJIB30BAaHUU IPU PEIICHUU HAYUYHBIX U MPUKIIAJHBIX 33/1a4.

3amaun JUCIUIUIHHEL:

— u3ydyeHue Oa30BBIX TEOPETHUECKHUX OCHOB METOJOJIOTHM HEHPOHHBIX CETeH,
MaTeMaTUYECKUX MOJETIEH 1 METO/IOB, JISKAIINX B OCHOBE HEHPOHHBIX CETEH;

— (¢opmHpOBaHME YMEHUH BBIOOpa apXHUTEKTYpPbl HEHPOHHOH CeTH C Y4ETOM
0COOCHHOCTH pelIaeMbIX 3a/1ad,

— (opMHpOBaHHE YMEHUI pealn30BaTh HEWPOHHYIO CETh C MCIOJIB30BAaHUEM MAKETOB
IpOrpamm;

— (¢opMHpOBaHHE HABBIKOB pPabOTHl ¢ HaOopamMM MJaHHBIX, HCIIOJIb3YEMBIMH JUIS
00y4eHUsl HEHPOHHOM ceTH;

— (opMHpOBaHHE YMEHHI aHAIU3a PE3yJbTaTOB pabOTHI HEHPOCETH U KOPPEKTUPOBKU

MTOCTPOEHHBIX MOJIEIICH.

2. Mecro nucuuniaunbl B crpykrype OIIOII BO

JlucuuniauHa OTHOCHTCS K JUCHUIUIMHAM dJiekTuBHoro Moxayns «Digital & IT.
MammHHOe 00y4YeHHe U aHadu3 JaHHBIX» YacTH y4eOHOro IuiaHa, GopMUpYyeMON y4aCTHHUKAMHU
00pa3oBaTeNbHbIX OTHOIICHUH.

Heo6xomuMbIMu ycTTOBUSIMU 711 OCBOCHHS TUCIIUTUIMHBI SIBJISTFOTCSI:

— 3HaHUE OCHOBHBIX TMOHSATHI JTUCKPETHOW MaTeMaTWUKH, NPUKIATHOW anredpsl,
BBIYUCIIUTEIILHON MAaTeMaTUKH,

— 3HaHME OCHOB s3bIKa mporpamMmupoBanue Python, ymenue paspabaTeiBaTh
AJTOPUTMBI PEIICHUS 3a/1a4 U 3alUChIBATh UX Ha S3BIKE MPOTPAMMHUPOBAHNS,

— BIIQJICHUE HABBIKAMH HKCIOJb30BAHUS KOMITHIOTEPHBIX TEXHOJOTUH U CPEICTB
00paboTku nHGOpMaInu.

ConepxaHue TUCUUIUIMHBI CIIY>)KUT OCHOBOHM i OCBOeHUsl AucUUIUIMH «lIpukiagnbie

3ala4M aHaJlin3a JaHHBIX», IJIA TPOXOXKIACHUA ITPAKTHUKH, HaquO-HCCHeﬂOBaTCHBCKOﬁ pa6OTLI.

3. Pe3yabTarnl 00y4eHHs 10 JUCHUTIIMHE
[Iporiecc wm3ydeHuss AMCUMIUIMHBI HampaBieH Ha (HOPMUPOBAHHME  CIETYIOLINX

KOMIIETEHIINN:



Tab6muna 3.1

KO}_I 1 HAMMCHOBAHUC
KOMIICTCHIINHU

Kox n HanmeHoBaHUe
MHUKATOPa JOCTHKECHHS
kommeTeHmyn (1K)

Kox 1 HanMeHOBaHUE pe3yibTata 00yUIeHUs
110 TACIUITINHE

YK-1. Crocoben
OCYIIECTBIISTH MOUCK,
KPUTHUYECKUN aHAIN3 U
CHHTE3 HHPOPMAIIUH,
MPUMEHSTH CHCTEMHBII
MOAXOM JUISl pEIICHUS
MOCTaBJIEHHBIX 3a/1a4

VK-1.3. Ucnons3yet
METOJIUKH CHCTEMHOTO
MOAX0Ma P PELICHUH
MOCTABJICHHBIX 3a/1a4

3HaTh: 31 METOAUKH CUCTEMHOTO IIOAX01a
MPY PELICHUH MOCTABJICHHBIX 3a/1a4

YMmerb: V1 npuMeHSITh METOAUKH CUCTEMHOTO
MIOIX0/1a TIPY PEIICHUH MTOCTABICHHBIX 3a1a4
METOIHMKH CUCTEMHOTO TIOAX0/1a TIPH
peIIeHIH NOCTABJICHHBIX 3a1a4

Bnagers: Bl umeeT onelT npuMeHEHUs
METOJIMKH CUCTEMHOIO MOAX0/a TIPU
pelIeHUH OCTaBJIEHHBIX 3a/1a4

YK-2. CniocobeH onpenensTb
KpYT 33/1a4 B paMKax
[IOCTABJICHHOW LIEIU U
BbI6I/IpaTI) OIITUMAJIBHBIC
CHocoOBI UX peIIeHuS,
UCXOJISl U3 ICHCTBYIOIINX
NPABOBBIX HOPM, UMCIOLIHXCS
PECYpCOB U OTpaHHYCHHI

YK-2.2. Beibupaer
ONTUMAIIBHBIN CIIOCO0
pellieHus 3aa4, UCXOIs U3
HMEIOIIUXCS PECYPCOB U
OrpaHUYEHUN

3HaTh: 32 oNTUMaNBHBIN COCO0 pelIeHus
3a7a4, UCXOAsI U3 UMEIOIIUXCS PECYPCOB U
OrpaHUYEHUN

VYMets: V2 onpenenaTs ONTUMAaIbHBIH CLIOCO0
peleHus 3aa4, UCX0Asl U3 UMEIOIUXCS
PECYPCOB U OIpaHUYEHHI

Brnaners: B2 HaBbIKOM IIpUMEHEHHUS
ONTHMAJILHOTO CIIOC00a pelIeHus 3a1ad,
HCXOJs U3 UMEIOLIUXCS PECYPCOB H
OTrpaHUyYEHUI

TIKC-3. CriocoOeH Bi1afieTh
TEXHOJIOTHEH MPOM3BOJICTBA U
aHATM3UPOBATDH PE3YIIBTATHI
MIPOU3BOJICTBCHHO-
(hMHAHCOBOH EATEITBHOCTH
MOPEANPUSITHS U ONPEACAT
MOTPeOHOCTH B pecypcax,
MPUHUMATH MEPBI [0 UX
U3MEHEHUIO

[IKC-3.4 [Tnanupyet
BHEJIPSITH MHHOBALMOHHBIE
TEXHOJIOTHUH POU3BOJICTBA U
OIpeneNnaTh NOTPeOHOCTh B
pecypcax

3Hatb: 33 METOAMKY BHEAPEHHUS
WHHOBAIIOHHBIX TEXHOJIOTHIA MIPON3BOJICTBA U
OTIpEeNIeNATh IOTPEOHOCTE B pecypcax.

YmMmets: Y3 BHEAPSATh HHHOBAI[HOHHEBIE
TEXHOJIOTUH POU3BOJICTBA M ONPEICISATh
noTpeOHOCTH B pecypcax

Bnagers: B3 HaBbIKOM BHEAPSATH
WHHOBAIIMOHHBIE TEXHOJIOTHH MPOU3BOJICTBA U
OTIPEJIENIATh MOTPEOHOCTH B pecypcax

4. O0beM AUCHUILINHDI

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

Ta6muma 4.1.
AynuTOpHBIE 3aHATHS/KOHTAKTHas paboTa,
®dopma
®dopma Kypc/ yac. CamocrosiTenbHas N
MPOMEKYTOUHON
o0y4eHus ceMecTp [paktiueckne | JlaboparopHsle pabora, Jac.
Jlexuuu aTTecTalyn
3aHATUS 3aHATHS
OuHast 4/7 14 28 - 66 3a4éT

5. CTpyKTypa u coiep:KaHue JMCHUTIMHBI
5.1. CtpykTypa IUCHUIUTMHBI/MOTYJIS.
ouHas ¢popma o0ydenust (OPO)

7 cemecTp
Tabmuna 5.1.1

Crpykrypa AynuTopHbIE
No JIUCIUTUTAHBI/MOTYJIS 3aHATHS, Yac. CPC, | Bcero, OrnieHouHbIC
n/n | Homep Haumenosanue qac 4ac Kon MJIK cpencTaa

JI. | Hp. | JIa6. ' ’
pasnena paszena
Beenenue B YK-1.3 Komnoxksuym
! ! TEMAaTUKY ! 2 5 8 YK-2.2 Nel




HCKYCCTBEHHBIX I1IKC-3.4

HEUPOHHBIX ceTen

[TakeTsl mporpamm Komnoxsuym
2 2 UL paboTHI C 1 2 5 8 Nel

HEHPOHHBIMH CETIMU

OOyuenmue Komnoxksuym
3 3 HEHPOHHOM CeTH. 1 2 5 8 Nel

Habops1 marHBIX

[TonuocBs3Has Komnoxsuym

HEHUPOHHAs CETh Nel
4 4 PSIMOTO 1 2 5 8

pacnpocTpaHeHUs

(FNN)

ITocTpoenue Komnoxsuym
5 5 apXHTEKTYPEI 1 5 5 8 Ne2

HEeIpOHHOM ceTH u ee

0o0yueHue

Pabora ¢ TensorFlow KostokBuym
6 6 u Kaggle ! 2 5 8 Ne2

AHanus KauecTBa Komnoxsuym
7 7 oOyuenwus Helipornoit | 1 2 5 8 Ne2

ceTn

[Ipumenenue Komnoxsuym
8 8 HEHUPOHHBIX CETEH 1 2 5 8 Ne2

JUTSL pELICHUS 3aJa4n

perpeccuu

CBépTOUHBIC VYK-1.3 KomnnoxBuym
9 9 HEHPOHHBIE CETH ! 4 S 10 YK-2.2 Ne3

IIpenBapuTensHO I1IKC-3.4 Komnoksuym
10 10 00yueHHbBIC 1 4 5 10 Ne3

HEUPOHHBIE CETU

HelipoHHsle ceTu 1 Komnoksuym
11 11 3a1a4 00paboTKH 3 4 7 12 Ne3

€CTECTBEHHOTO SI3bIKa
12 12 PeIfyppeHTHLIe 1 2 9 12 Komnoksuym

HEHUPOHHBIE CETH Ne3

VK-1.3 Bonpocsr st
13 | 3auér - - - - YK-2.2 3auéra
ITIKC-3.4
Uroro: | 14 | 28 66 108

5.2. Coneprxanue TUCHUIUIMHBL.

5.2.1. ConeprkaHue pa3aesioB TUCIUTUTHHBI (JINTAKTHICCKUE STUHUIIBI).

Paznen 1. «BBeneHue B TeMaTUKy MCKYCCTBEHHBIX HEMPOHHBIX CETeil». XPOHOIOTHYECKHE
JTanbl Pa3BUTHsI HEHPOHHBIX cereil. Mozgenb uckyccTBeHHOro HevipoHa Mak-Kamnoka u Ilurca,
[Tepcentpon Pozen6narra. OpHOCIIOWHBIE M MHOTOCIOHHBIE HepoHHble ceTH. CeTH MpsIMOTro
pacnpocTpaHeHUs U CeTU C OOpaTHbIMU CBs3sMH. [loHsATHE «Ti1yOOKHE HEHpOHHBIE CETU» U UX
npeumyinectsa. Knaccudukanys HEHpOHHBIX ceTell B pas3pe3e pacHpOCTpaHEHUs! CUTHAllA U
rIyOWHBl HEHpOHHOHM ceTu. 3agauM, pemiaeMble TIIyOOKMMHM HEWPOHHBIMH ceTMH. DyHKUIUH
aktuBanmu. OOopynoBaHue, npumensiemoe Uil HelpoHHbIX cereil. CUDA — mporpamMMmHbIif

untepdeiic it GPU ot komnanuu NVIDIA.




Paznen 2. «IlakeTsr mporpamm s paboThl ¢ HEHPOHHBIMH ceTssMu». O030p IMakeToB
nporpamm. [Takers! it padotel ¢ ganHbiMU. [lakersr NUMPY u Pandas. [lakers! iy MaMHHOTO
obyuenusi. JIuctpubytus Anaconda, makersr JupyterLab, Jupyter Notebook. bubnuorexku Python
JUISL MOZIETIMPOBaHMs M 00ydeHus HeliponHoi cetu. ITakersr TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenne HeiiponHoil cetn. HaGopel nmaHHbIX». OOydeHHE C y4dHUTENEM,
oOyueHue Oe3 yuurens, o0ydeHHE C MOAKPEIUIEHHEM. AJTOPHUTM OOpaTHOTO pPaclpoCTpaHEHUS
ommOku. Tumbl 337124, 3G(HEKTUBHO pelIaeMbIX C MOMOIIBIO TIIYOOKHX HEHMPOHHBIX CEeTeH (3a1adu
pacrno3HaBaHus, 3aa4d KiIaccU(UKaLUM, 3a/laull perpeccud, 3agaud kiactepusanuu). Habopsl
JAaHHBIX U1l O0y4eHHs HEHpPOHHOW ceTH. TpeHMpOBOUYHBIC, TECTOBBIE W IPOBEPOYHBIC JTAHHBIC.
BosmoskHOoCTH akeToB 1o padote ¢ Habopamu naHHbIX. [ToHsATHE S110XM 00yuenus. [lorck HabopoB
JIAHHBIX M3 Pa3UYHbIX UcTOUHKUKOB (Githab u mpyrux).

Pasnen 4. «IlonHocBs3Has HeiipoHHAas ceTh npsimoro pacrnpoctpanenus: (FNN)». Ananu3
Habopa JaHHBIX C TOYKM 3PEHHUs JalbHEMIIEro NmocTpoeHUs HeWpoHHOH ceru. KonmuecTtBo
CKPBITBIX CJIOEB U KOJMYECTBO HEWPOHOB. ba3oBbie 0OBEKTHI U MapaMeTpbl 0OBEKTOB TITyOOKHX
HelpoHHBIX ceTeil B TensorFlow.

Paznen 5. «IlocTpoeHune apXUTEKTypbl HEWpPOHHOW ceTH M ee oOydeHue». MeTpuku
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yskuuu noteps u
ONTUMHU3ATOPHl 00yueHUs. DYHKIWU MOTEPh M onTHMHU3aTophl o0ydeHus. Dynkmmm SGD,
RMSprop, Adam. Pacnio3naBanue npeameroB oaex bl — Habop manHbix MNIST. TIpenckazanue
00y4eHHOH HEHpOCeTH.

Paznen 6. «Pabota ¢ TensorFlow u Kaggle». O0bexThl, GyHKIMH U TapaMeTpbl 00BEKTOB
rny0okux HedponHbix cereit B TensorFlow. Pabora ¢ mmardopmoii Kaggle. Bosmoxnoctn
cepsuca. OcHoBHoil Qpynkunonan iatdopmer Kaggle. CopesHoBanus Ha Kaggle.

Paznen 7. «AHanu3 kayecTBa 00ydeHUs: HEHPOHHOM ceTn». OlieHKa pealbHOro KauecTBa
MOJIEId HEUPOHHON ceTh W Habopwl maHHBIX. [loHsATHE «TepeoOydyeHNe» HEHPOHHOW CETH.
Omnpenenenue nepeodydeHust 1 METOIbl OOPbOBI C HUM.

Paznen 8. «[IpuMeHeHre HEHPOHHBIX CeTe [UId pelieHHus 3aJadd  PEerpeccUum.
[IkanupoBaHue W HOpMaTU3alUsl BXOAHBIX MaHHBIX. BBIOOp MeTpuk KadecTBa, (yHKUIHN
OIMOOK M aKTUBAITMH B 3aBUCUMOCTH OT PEIIaeMOi 3a/1a4H.

Paznen 9. «CBépTounbie HelipoHHBIE ceTn». CpaBHEHHE ITOJHOCBSI3HOW M CBEPTOYHOU
HEHPOHHBIX CeTel MpH peIIeHUH 3ajad paclo3HaBaHus nu3o0paxeHuil. SAapo ceEpTku. Marpuia
n3o0paxxenuit. Crnou cBEPTKM U cinou noABbIOOpkH. Mucrpymentsl Keras u TensorFlow,

KOTOpBIE TO3BOJISIIOT TMOCTPOUTH CBEPTOUHYIO HEHpOHHYIO ceTh. CBs3b MexIy HabopaMu



JAHHBIX W apxuTeKkTypoi HeWpoHHoW ceru. Habop mammpix CIFAR-10. Apxutektypa
cBéprounoit cetu LeNet 5.

Paznen 10. «IIpenBaputenbHo  oOyueHHbIE  HEHpoHHBIE  ceTu». llpemmymiecTBa
UCIIOJIb30BaHUs MpEABAPUTEIbHO OOY4YeHHBIX HEHpoHHBIX ceTeil. Helipocetu, oOydeHHble Ha
Habope manHbIx ImageNet. O630p COBpEeMEHHBIX NPEIBAPUTEIBLHO OOYUYEHHBIX ApPXHTEKTYpP
HEHPOHHBIX CeTeH MJIs pelleHHs 3aJaud pacro3HaBaHus u3oOpaxkenuit. IIpenBapurtensHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOyuenus B
HEHPOHHBIX ceTsAX. [lepeHoc o0yueHUs Ha MpUMepe MPEeABAPUTEIBHO OOyYeHHON HEHPOHHOU
cetu VGG16.

Paznen 11. «Heiiponnsie cet ais 3a1a4 00pabOTKU €CTECTBEHHOTI'O sA3bIKa». BBenenue B
00pabOTKy €CTeCTBEHHOTO S3bIKa. AJTOPUTM MOJATOTOBKM TEKCTa (IIPUBEICHHE TEKCTa K
€IMHOMY PErucTpy, OUMUCTKY TE€KCTa OT JUUIHUX CHUMBOJIOB, TOKCHHM3aLUUs TEKCTa, PA3METKY
CJIOB TI0 YacTsIM peyH, MPHUBEICHUE CIIOB TEKCTa K HOpMalIbHOHM (popme, BekTopu3alus). 3agauu
00pabOTKH €CTECTBEHHOTO SI3bIKa. APXHUTEKTYpPbl HEHPOHHBIX CETeH, NPUMEHSEMBIX MpH
pelieHny 3a1a4 oOpabOTKM €CTECTBEHHOIO fA3bIKa - CBEPTOYHBIE OJJHOMEPHbIE HEHPOHHBIE CETH
(CNN 1D) u pexyppenTHbie HeliporHbie ceT (RNN).

Pa3znen 12. «PexyppeHTHbIE HEWPOHHBIE CETU». APXUTEKTYPhl PEKYPPEHTHBIX HEHPOHHBIX
ceTel, MPUMEHSIEMbBIX JUTS pellieHns pakTuueckux 3amad:. LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeTobl udpoBbIX MPEACTaBICHUI TEKCTA!
YaCTOTHBI ~ MOJXOJ,  TEeMaTW4YeCKOe  MOJEIUPOBAaHME,  JUCTPUOYTHBHAs ~ CEMaHTHKA.
Nuctpymentapuii Keras u TensorFlow i moctpoenust Mojienu pekyppeHTHON HeHpOHHOM ceTy,
pemarorieit 3anauy kiaccudukamm TekcToB. [loctpoenue Heiipocerelt ¢ apxutekrypamu LSTM u

GRU na ocnoge makeroB Keras u TensorFlow.



5.2.2. Coneprkanue TUCIUTLINHBI/MOYJIS IO BUJAM YI€OHBIX 3aHATHH.

JleKIITHOHHBIE 3aHSITUS

Tabmmma 5.2.1
Ne | Howmep paznmena O0mbeMm, gac. Tema nexui
n/n JUCIUIITHHBI 0®0 | 300 | 0300
7 cemecTp
1 1 1 - - BBenenne B TeMaTHKy NCKYCCTBEHHBIX HEMPOHHBIX CETEH
2 2 1 - - [TakeTs! mporpaMM Ayt paboTHI ¢ HEHPOHHBIMHU CETIMHU
3 3 1 - - Ob6yuenne HeliporHOU cetn. Habops! JaHHBIX
IlonHoCBs3HAs HEUPOHHAS CETh MPSMOTO PaCIPOCTPAHEHUS
4 4 1 - -
(FNN)
5 5 1 - - ITocTpoeHne apXUTEKTypsl HEHPOHHOU CETH U ee 00yJIeHne
6 6 1 - - Pab6ora ¢ TensorFlow u Kaggle
7 7 1 - - AHanm3 KauecTBa 00y4IeHUs HEHPOHHOM CeTH
8 8 1 ) ) [TpumeHeHne HEHPOHHBIX CeTeH AT peLIeHUs 3a0aUH
perpeccuu
9 9 1 - - CBEpTOUHBIC HEWPOHHBIE CETH
10 10 1 - - [IpenBapuTensHO 00yUCHHBIE HEHPOHHBIC CETH
11 11 3 - - HeifiporHsie cetn aiist 3a1a4 00pabOTKH €CTECTBEHHOTO SI3BIKA
12 12 1 - - PekyppeHTHBIC HEHPOHHBIE CETH
HUroro: 14 - -
JlabopaTopHbie padoThI
Ha6opaTopHLIe 3aHATUA y‘Ie6HLIM IIJIaHOM HC MPEAYCMOTPCHBI.
HpaKTuqecmle 3aHATUA
Tabmmma 5.2.2
Ne ) Homep pasnena Otmen, Hac. Tema nabopatopHoii paboThI
/1 JUCITUTUIAHBI (0]0]0] | 300 | 0390 paTop P
7 cemecTp
1 1 2 - - ITporpammupoBaHue mpocteiinieit Heiipocetn Ha Python
2 2 2 - - Pa6ora ¢ makeramu s3e1ka Python: NumPy, Pandas
3 3 2 - - Pabora ¢ Habopamu JaHHBIX
4 4 2 ) - IlocTpoeHue MOJIHOCBA3HON HEMPOHHOU CETU NPSIMOTO
pacnpoctpanenus (FNN)
5 5 2 - - ITocTpoeHne apxuTeKTypsl HEHPOHHOM CeTH U ee 00y4eHue
6 6 2 - - Pa6ora ¢ Kaggle
7 7 2 ) - AHanu3 xauecTBa 00y4ueHHs HeHpOHHOM ceTu. boproba ¢
nepeo0ydeHueM
8 8 2 ) - ITocTpoenue HEHPOHHOM ceTH AJIs peLIeHUs 3a1a4u
perpeccuu
9 9 4 - - IMocTpoenue cBEPTOUHON HEHPOHHON ceTH
10 10 4 i - Pabora ¢ npenBapuTeIbHO 00YYEHHBIMH HEHPOHHBIMHU
CeTsMU
11 11 4 ) - N3ydenne HEHPOHHBIX CeTeH I 3a/1a4 00pabOTKHI
€CTECTBEHHOTO SI3bIKa
12 12 2 - - [TocTpoenue pekyppeHTHOI HEMPOHHOM ceTH
Hroro: 28 - -




CamocTtosiTesibHast padoTa CTyIeHTa

Tabnuna 5.2.3
Ne Homep O6mem, gac.
i pa3zena Tema Bung CPC
I
7 cemecTp
BBenenue B TemaTuky ITonroroska K
1 1 5 ) ) HCKYCCTBEHHBIX HEHPOHHBIX MPAaKTHIECKUM paboTam,
ceTer odopmIIeHHE OTYETOB IO
MPAKTHICCKUM paboTam
[MakeTs! mporpamm 1st padotet ¢ | Iloaroroska K
2 5 5 ) ) HEHPOHHBIMU CETAMHU MpaKTHIeCKUM paboTawm,
oopMIICHHE OTYETOB IO
NPaKTHYECKUM padoTaM
OO0y4eHue HEHPOHHOI CETH. IloaroroBka k
3 3 5 ) ) HaGops! jaHHBIX NpPaKTHYECKUM paboTaMm,
0(OpMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM
[TonHOCBsI3HAs HEHpOHHAS CETh IloaroroBka k
4 4 5 ) ) MIPSIMOTO PacTIpOCTPaHEHUS NpPaKTHYECKUM paboTaMm,
(FNN) oopmiieHHE OTYETOB IO
MPAKTHICCKUM paboTam
[MocTpoeHne apXUTEKTYpHI IoxaroroBka k
5 5 5 ) ) HEHPOHHOM CeTH U ee O0yUCHHE | MPAKTHYECKUM padoTawm,
odopMIICHHE OTIETOB IO
MPAKTHICCKUM padoTaM
Pa6ora ¢ TensorFlow u Kaggle IToaroroBka k
6 6 5 i i NpPaKTHYECKUM paboTaMm,
oopMIICHHE OTYETOB I10
NpaKTHYECKUM paboTam
AHanu3 KkagecTBa 00ydIeHUS IToaroroBka k
7 7 5 ) ) HEWpPOHHOU ceTH NPaKTUYECKAM paboTam,
o(opMIICHHE OTYETOB IO
NpaKTHYECKUM paboTam
IIpumenenue HeliponHbIX cereld | IloaroroBka k
8 8 5 ) ) JUTS PELICHUS 3a1a49H PETPECCHH | TMIPAaKTHIECKAM paboTaM,
o opMIICHHE OTYETOB IO
MPAKTHIECCKUM paboTam
CBEpTouHble HEUPOHHBIE CETU IToaroroBka k
9 9 5 ) ) MPaKTHICCKUM paboTam,
o opMIICHHE OTIETOB IO
NpaKTHYECKUM paboTam
[IpenBapuTebHO O0yUEHHBIC Tloaroroska k
10 10 5 i i HeWpOHHBIE CETH MPaKTUIECKUM paboTam,
opopMIICHHE OTYETOB 1O
PaKTHIECKUM paboTam
Heiiponnsie cetu s 3amay Tloaroroska k
11 11 7 ) ) 00pabOTKN €CTECTBEHHOTO MPaKTUYIECKUM paboTam,
S3BIKa odopmIIeHHEe OTIETOB O
MIPaKTHYECKUM paboTam
PexyppenTHbie HeliponHble ceti | [loarotoBka k
12 12 9 i i MIPaKTHYECKUM paboTam,
odopmileHHE OTYETOB NO
MIPaKTHYECKUM paboTam
13 1-12 - - - 1-12 IToaroroBka k 3auery
HUroro: 66 92 -

5.2.3. IlpenomaBanue IUCIUIUIMHBI BEAETCS C TMPUMEHEHHEM CIICIYIOIUX BHUIOB

00pa30BaTeNbHbIX TEXHOIOTHIA:




—  BU3yauM3anus ydyeOHOro marepuaia B O(pHCHOM MakeTe B JUAJIOTOBOM PEXHME
(JIEKITMOHHBIC 3aHATHS);
— paboTa B MaJbIX Ipynmax (mpakTHuecKue padboThl);

—  HMHIMBHIyaJbHbIC 3a/1aHUS (IPAKTUYECKHE PAOOTHI).

6. TeMaTnka KypcOBbIX IPOEKTOB

KypcoBble IpoekThl yueOHBIM IUIAHOM HE NIPEAYCMOTPEHBI.

7. KoHTpoabHbIe padoThI
KontposnbHast pabota yyeOHBIM IJIAaHOM HE NPe1yCcMOTpeHa

8. OueHka pe3yJIbTATOB OCBOCHHS AU CHHILINHBI
8.1. Kputepun OlleHMBaHHUsI CTETIEHW MOJHOTHI M KAa4eCTBA OCBOCHHS KOMIICTCHIUH B
COOTBETCTBUHU C IJIAHUPYEMBIMU pe3yIbTaTaMH 00yueHus npuBeaeHsl B [Ipunoxenun 1.

8.2. PeiliTuHroBas cucTeMa OLICHMBAaHUS CTENEHM IIOJHOTHI M KadyecTBa OCBOEHUS

KOMIIETEHIINIH 00yJaromuxcsi ouHoi (opmbl 00yueHus npeacTasieHa B Tabmuie 8.1.

Tabmuma 8.1
Ne n/n | Buas! MeponpusTuil B paMKax TEKYIIEro KOHTPOJIS | KomugectBo 6aynoB
7 cemecTp

1 tekymias aTTecTanus
1 KosutokBuym Nel 0-30
HTOT'O 3a nepByio TEKYIIYIO aTTECTAIHIO 0-30

2 TeKyIIasi aTTeCTaIlHsI
2 KosutokBuym Ne2 0-30
HNTOI'O 3a BTOPYIO TEKYIIYIO0 aTTECTAIHIO 0-30

3 TeKyImas aTTecTaIus
3 KosutokBuym Ne3 0-40
NTOI'O 3a TpEeThIO TEKYIIYIO aTTECTALUIO 0-40
BCEI'O 0-100

9. VYuebOHo-MeToaAMYecKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCIUIITHHBL/ MOTYIsl

9.1. Ilepeuenp pekoMeHIyeMoi auTeparypsl peacrasieH B [Ipunoxenun 2.

9.2. CoBpemeHHBIE TIpodeccCHOHANbHBIE 0a3bl TaHHBIX W WHPOPMAIMOHHBIE CIIPABOYHBIE
CUCTEMBI

— CobctBennas noiaHotekcroas 6asa (I16J]) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texnuueckas 6ubnuoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um.
.M. I'yoxkuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/

— Hayuno-texuuyeckas oudanoreka ®I'6OY BITO YI'HTY http://bibl.rusoil.net

— Hayuno-texnuueckas Oubnuoreka ®I'BOY BIIO «YXTHHCKHMI TOCYAapCTBEHHBIN

TexHu4Yeckui yausepcuter» http://lib.ugtu.net/books
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By3a» http://www.studentlibrary.ru

— baza npannbix KoHcynbTaHT cTyneHTa «OJEKTpOHHAs OHOIMOTEKa TEXHMYECKOTO

—  DuextponHo-0ubnmoreunas cucrema IPRbooks http://www.iprbookshop.ru/

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

— 000 «dnekrponHoe u3garenbctso FOPANT» www.biblio-online.rux»

— 000 «PYHDBb» http://elibrary.ru/

—  DuekrponHo-6ubmunoreunas cucrema BOOK.ru https://www.book.ru

- HaHI/IOHaHBHaH OJICKTPOHHAasA OoubInoTeKa

9.3. JIuneH3MOHHOE U CBOOOJHO PAaCHpOCTPaHsIEMOE MPOrpaMMHOE 00ECIICUCHUE, B T.4.

OTCYCCTBCHHOT'O ITPONU3BOACTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;

10. MaTepI/IaJ'[bHO-TeXHI/I‘leCKOC odecmeyeHue )]HCHHHJIHHLI/MO}IyJIH

ITomemenus mis MMPOBEACHUA BCCX BUIOB pa60TBI, npeaAyCMOTPCHHBIX y‘IC6HBIM IIJIaHOM,

YKOMIIJICKTOBAHBI HeO6XOI[I/IMBIM O60py,[[OBaHI/IeM 1 TCXHUYCCKHUMHU CPEACTBAMU O6y‘IeHI/ISI.

Tab6muna 10.1

[epeuens obopynoBaHUs,

Hepequb TCXHUYCCKUX CPCACTB O6y‘ICHI/IH, H€O6XO,ZlI/IMbIX JJIA OCBOCHUA

Ne /it HEOOXOTUMOTO JIJIsS JUCTIATUTHHB
OCBOCHHS JTHCIUTUINHBI (IeMOHCTpaIMOHHOE 000PYIOBaHHE)
KoMmekt MynbTUMEAMHHOTO  00OpYAOBaHUA: TMPOEKTOP, DJKpaH,
1 - KOJIOHKH, HUHTECPAKTUBHAA JOCKa, TNIEPCOHATIBHBIC KOMIIBIOTCPHI.

JloxaJibHasl U KOPIIOPATUBHAS CETh.

11. MeTtoauyeckue ykazanus no opranusanuu CPC

11.1. Mertoauueckue YKa3aHHs 110 TOATOTOBKE K ITPAKTHUYCCKUM 3aHATUAM.

[IpakTuueckue 3aHATHS CIOCOOCTBYIOT YIIAyOJIEHHOMY W3YYEHHMIO JUCHUIUIMHBI H

CIy)XaT OCHOBHOW (HOpMOM TIOABEJCHUS WTOTOB CaMOCTOATEIbHONW pabOThI CTYACHTOB.

OcHoBHas LCJIb MPAaKTUYCCKUX

3aHATHH 3aKIIIOYAETCs HE TOJIBKO yTJ'IYGI/ITB " 3aKpClnTb

TCOPCTUUCCKHUEC 3HAHUSA, HO U C(l)OpMI/IpOBaTB MNPaKTUYICCKHUEC KOMIICTCHIINH, HCO6XOI{I/IMBIC

OyIyIIMM CTICITHATTICTAM.

Ha MPAKTUYCCKUX 3aHATHAX TPUBETCTBYETCA AKTUBHOC YJYaCTHC B 06CY)KJIGHI/IPI

KOHKPETHBIX CHUTYyallui, CIIOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAHUN HaXOOUTh Hamboiee

3¢ (eKTUBHBIE PEIICHUS MOCTABIEHHBIX MPOOJIEM, YMETh HAXOAUTh MOJIE3HBINA TOTOTHUTEIHHBIN

MaTepHuall 110 TEMaTUKE 3aHATHM.

MaructpaHTy peKOMEHyeTcs CIelyIolIasi cxeMa MOArOTOBKHU K 3aHATHIO:
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1. [IpopabGoTaTh KOHCIIEKT JIEKIIHIA;

2. I3yunTh peKOMEH0BAaHHYIO JIUTEPATYPY;

3. Ilpu 3aTpyaHeHHIX CPOPMYIMPOBATH BOIIPOCH! K IPENOIaBaTEIIO

4. Tlocne BbINONHEHUS Ja0OpaTOpHOH pPaboThl OGOPMHUT OTYET M MOATOTOBUTHCA K
3aluTe.

11.2. Metoanueckue yKa3aHus 110 OpraHU3aluy CaMOCTOSTETbHON PaOOTHI.

CamocrosaTrenbHas paboTa SBISETCS OAHOM W3 BakHEHIIUX (opM H3ydeHHUs 000
JUCUMIUIMHBL. OHa TMO03BOJIAET CHUCTEMAaTU3UPOBaTh M YIIIYOMTh TEOpPETUYECKHE 3HaHUs,
3aKpenUTh YMEHHUS M HaBbIKH, CIIOCOOCTBYET Pa3BUTHUIO YMEHUH I10JIb30BaTbCi HAYYHOU U
yueOHO-MeToiu4yeckoil  sureparypoi.  Ilo3HaBarenbHast — JESITENBHOCTH B IIpoliecce
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MAarucTpaHTa BBICOKOTO YPOBHS AaKTHBHOCTH H
CaMOOPIraHU30BaHHOCTH.

B yueGHOM mporecce BBIAEIAIOT JABAa BHJIA CaMOCTOSATEIBHOM pabOThI: ayIUTOpHAas U
BHEAYJAUTOPHASI.

AymuTopHasi caMoCTOsSITelIbHAas paboTa MO IUCIMIUIMHE BBIIOJIHIETCS Ha Y4eOHBIX
3aHATHUSAX 0] HENOCPEICTBEHHBIM PYKOBOJICTBOM IIPEIOIaBaTENs U 10 €ro 33aHUIO.

BreaynutopHas camocrosiTenbHas ~paboTa MarucTpaHTOB —IpeJCTaBisieT coOoi
JIOTHYECKOE TPOJODKEHUE ayJUTOPHBIX 3aHATHH. 3aTpaTbl BPEMEHHW Ha BBIOJHEHHE 3TOU
paboThl perjiaMeHTUPYIOTCA pabounM Y4eOHBIM IUIaHOM. PexxuMm paboThl BBHIOMpAET cam
o0yyaroImuiics B 3aBUCUMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrodaTenbHass paboTa MOXET OCYIIECTBIIATHCS HHIMBUAYaIbHO WU TPYyNIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT IIeTH, 00beMa, KOHKPETHOW TEMaTHKH CaMOCTOSTEIbHOU
paboThI, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUI MarvuCTPaHTOB.

CamocrodTrenbHas padoTa BKIIOUYaeT B ceOs paboTy ¢ KOHCIIEKTOM JIEKIUH, U3ydyeHHe U
KOHCIIEKTHPOBaHHE pEeKOMEH1yeMOi JUTEPATYPHI, MOJIrOTOBKA MYJIbTHUMEIHA-
COOOIIEHUI/TOKIIAI0B, TIOATOTOBKA pedepara, TECTUPOBAHUE, PEIICHHUE 33/1ad U yNpaKHEHUN
no oO0pa3ily, pelieHHe BapHaTUBHBIX 3a/a4, BBIOJHEHHE YEPTEKEH, CXEM, pacueToB
(rpacdmyeckux paboT), pelIeHHEe CUTYalUMOHHBIX (MPO(ecCHOHANBHBIX) 3aJad, MOATOTOBKA K
JICIOBBIM UTpaM, MPOEKTUPOBAaHWE M MOJCIUPOBAHHE PA3HBIX BHUJOB M KOMIIOHEHTOB
poeCCHOHATILHOM IeATETbHOCTH, HAyYHO-HCCIIEIOBATEIbCKYIO PadOTy U JIp.

KoHTpomnb pe3ynpTaToB BHEAYAUTOPHOW CAMOCTOSATEINBHON pabOThl MATUCTPAHTOB MOKET
OCYILECTBIISITHCSL B TpeAesiaXx BPEeMEHHU, OTBEICHHOTO Ha 00s3aTelbHbIE y4eOHbIE 3aHATUS MO
JUCLUUIUIMHE U BHEAYIUTOPHYIO CaMOCTOSITEIbHYIO paboTy MAarucCTpaHTOB IO IMCLUIUIMHE,

MOKET MPOXOUThH B MUCbMEHHOM, YCTHOM WJIM CMEIIaHHOM opme.
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[Ipunoxenue 1

I[Inanupyemble pe3yjbTaThbl 00yUeHHs 1Jis1 GOPMHUPOBAHUS KOMIIETeHIIMU U KPUTEPUH UX OLlEHMBAHUS

Jucuunnunaa: Heliponnsle cetu
Hamnpasnenue: 19.03.04 TexHo0Tus MPOIYKIIUKA U OPTaHUA3AI[UN OOIIECTBEHHOTO MTUTAHUS
Hanpasnennocts: TexHoIOrUs Opranusaius peCTOpaHHOro Jiesia

KO)I KOMIICTCHIIMH

Kon u HaumeHOBaHME
UHAUKATOpa
JOCTHKEHHS

kommeTeHnyn (1K)

Kon u HaumeHoBanue
pe3ynabpTata 00y4eHuUs
10 JUICIUTUINHE

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

1-2

3

4

VK-1. Cnocoben
OCYIIECTBIATH
ITOKCK,
KPUTHUYECKUI
aHallu3 ¥ CHHTE3
nHpopmanuy,
MIPUMEHSITh
CHCTEMHBIN MOJIXO0]T
JUISL peTIeHHsI
MTOCTaBJICHHBIX
3a7a4

VK-1.3. Ucnoas3yet
METOJIMKH CHCTEMHOTO
MOAXO0Ma IPH PELICHUH
MOCTaBJICHHBIX 3a/1a4

3Hath: 31 MeToauKN
CHCTEMHOI0 IMOAX0/1a
TIPH PEIICHUU
IIOCTaBJICHHBIX 3a7a4

He 3naet meToquku
CHCTEMHOTO ITOJIX0/1a
TIPY PEIICHUH
MIOCTABJICHHBIX 3a/1a4

3HaeT Ha HU3KHE
METOJIUKH CHCTEMHOTO
MIOIX0/1a TIPH PEIICHIH
ITOCTaBJICHHBIX 3a7a4

3HaeT Ha CpeTHEM
YPOBHE METOINKHI
CHCTEMHOT'0 TIOAX0/1a TIPH
pEIICHIH TTOCTaBICHHBIX
3a7a4

3Haer B COBCPUICHCTBEC
METOIUKHU CUCTEMHOTI'O
noaxoJa nmpu peueHun
IIOCTABJICHHBIX 3aJa4

YMmets: V1 npuMeHaTh
METOJUKH CUCTEMHOI0
MI0JIX0/1a TIPU PEeIICHUH
MIOCTaBJIEHHBIX 33724

He ymeer npumeHsTH
METOIUKH CUCTEMHOIO
MO/IX0J1a TIPU PEIICHUU
MMOCTABJIEHHBIX 3a1a4
OH NeITeILHOCTH

YMeeT Ha HU3KOM
YpOBHE IPUMEHSATH
METOINKH CHCTEMHOIO
MOIX0/1a TIPY PEIIeHUH
IMOCTaBJIEHHBIX 3a7a4
OM eI TENbHOCTHU

YMeeT Ha cpeiHeM
YpOBHE NPUMEHSATH
METOJUKHU CUCTEMHOTO
noaxoja Npu perieHuu
MOCTaBJICHHBIX 3a7a4 Ol
EeITeIbHOCTH

YMmeeT B
COBEPIIECHCTBE
MIPUMEHSTh METOJIUKH
CHCTEMHOIO IIOAX01a
MIPH PENICHUN
MMOCTABJIEHHBIX 3a1a4
Ol JIeATENbHOCTH

Bnagets: Bl nmeer
OTIBIT IPUMEHECHUS
METOIUKH CHCTEMHOTO
MTOIX0/1a TIPY PEIICHUH
IIOCTaBJICHHBIX 3a7a4

He Bnaneer onbirom
TIPUMEHEHNS] METOIUKN
CHCTEMHOTO 1T0JIX0/1a
TIPU PEIICHUH
TIOCTABJICHHBIX 3a/1a4

Brnaneer Ha HU3KOM
YPOBHE OIIBITOM
MPUMEHEHUST METOANKHI
CHCTEMHOT0 IT0/IX0/1a
TIPY pEeLIeHUH
MIOCTABJIEHHBIX 3a/1a4

Brnaneer Ha cpemHeM
YPOBHE OIIBITOM
MIPUMEHECHUST METOAUKH
CHUCTEMHOT'0 TIOAX0/Ia TIPH
PEIICHIH TTOCTaBICHHBIX
3a7a4

Bnaneer B
COBEPILEHCTBE OIBITOM
MIPUMEHEHHS METOAUKH
CHCTEMHOI0 IMOIX0/1a
TIPH PEUICHUN
MOCTaBJICHHBIX 3a7a4

VK-2. Cnocoben
OIIPENEIATH KPYT
3a1a49 B paMKax
MOCTaBJICHHOM IEIN
1 BBIOWpATh
OIITUMAJILHBIC

VK-2.2. Beibupaer
ONTUMAJIEHBIHN CITOCO0
peuieHus 3a1ad,
UCXOJsI U3 UMEFOIIUXCSI
pecypcoB u
OTrpaHUYEHUI

3HaTh: 32
OINTUMAJILHBIN CII0CO0
peneHus 3aaad,
HMCXOJs U3 UMEIOIIMXCS
pecypcoB u
OTrpaHUYECHUI

He 3naer
OINTUMAJILHBIN CITIOCO0
peIIeHus 3a1a4,
HCXOJIS U3 UMEIOIIHUXCS
PECYPCOB H
OTrpaHUYECHUI

3HaeT Ha HU3KOM
YPOBHE ONTUMAaIbHBIN
Croco0 pernieHust
3a/1a4, HCXOIs U3
AMEIOIITUXCS PECYPCOB
1 OTpaHUYEHUI

3HaeT Ha CpeTHEM
YPOBHE ONTUMAaIbHBIHN
croco0 penieHus 3a1a4,
HUCXOOA U3 UMCHOIIIUXCSA
PECYpCOB U OIrpaHUYECHHI

3HaeT B COBEPIIICHCTBE
ONTUMAJIBLHBIN CIIOCO0
pelieHus 3a1ad,
HCXOJISl U3 UMEIOIIMXCS
pecypcoB u
OTpaHUYEHUI




KO,H KOMIICTCHIIMHU

CIoCcOOBI UX
PpeIIeHs, UCXOIS
13 JEHCTBYIOILUX
MIPaBOBBIX HOPM,
HAMEIOIIMXCS
pecypcoB u
OrpaHUYCHUN

Kox u HanmeHoBaHME
UHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

KOII 1 HAMMCHOBAHUC

Kpurepun olieHnBaHMs pe3yIbTaTOB 00yUYESHUS

pe3ynbrara 00yueHus 1-2 3 4 5
T10 AUCTIUIUTIHE
Ywmerts: V2 onpenensate | He ymeer onpenenste | YMeeT Ha HU3KOM YMeeT Ha cpenHeM YwMmeer B
ONITHMAJIBHBIH CIIOCOO | ONTHMAaIbHBINA CIOCO0 | YPOBHE OTPENCIATh YPOBHE OTIPENCIIAT COBEPIIIEHCTBE
pemeHus 3aaad, pemeHus 3aaad, ONTHMAJIBHBIN CIIOCOO | ONTUMAIIBHBINA CIIOCO0 OTIPEAETATh

HUCXO0Js U3 UMCIOIITNXCSA

HUCXOJs U3 UMCIOIITNXCSA

petieHus 3a1a4,

pemenusd 3aga4, UCXoas

OIITHUMAabHBIN CIIOCO0

pecypcoB u pecypcoB u HCXOJS U3 UMEIOIIMXCS | U3 UMEIOLINXCS PECYPCOB | pELIEHUs 3a1ad,
OTpaHUYCHUI OTpaHUYCHUI pecypcoB u Y OTpaHUYEHUI UCXOJS U3 UMEIOIIUXCS
OTrpaHUYEHUN pecypcos u
OrpaHUYEHUN
Bnanets: B2 HaBeikom | He BnajmeeT HaBBIKOM Bnaneer Ha HU3KOM Bnaneer Ha cpenHem Bnaneer B
MPUMECHCHUA MPUMECHCHUA YPOBHE€ HaBBIKOM YPOBHE HaBbIKOM COBCPUICHCTBE
OIITUMAJIBHOI'O OIITUMAJIBHOI'O MMPUMEHCHUA MMPUMECHCHUA HaBbIKOM IMTPUMECHCHUSA
crioco0a perreHus crioco0a perreHus ONTHUMAJILHOTO ONTUMAIIFHOTO crioco0a ONTUMAJILHOTO

3a7a4, UCXOAs 13
HMEIOIINXCS PECYPCOB
U OrpaHUYEHU

3aj7a4, UCXOAs 13
HMEIOIINXCS PECYPCOB
U OTpaHUYEHU

croco0a pemeHns
3a7ad, ICXOMs U3
MMEIOIINXCST PECYPCOB
Y OTpaHUYEHUI

pemIeHus 3a1a4, UCXOAs
13 IMEIOIIUXCS PECYPCOB
1 OTpaHUYEHUI

croco0a pemeHus
3a7a4, UCXOAs U3
HMEIOIINXCS PECYPCOB
U OrpaHUYEHUu

TIKC-3. Cniocoben
BJIAJIETH
TEXHOJIOTHEH
MIPOU3BOJICTBA U
aHATM3UPOBATh
PE3yabTATHI
MIPOU3BOICTBCHHO-
(rHAHCOBOM
JIeSITEILHOCTH
MPEIIPUATHS U
OTIpENIeNATh
MOoTPeOHOCTH B
pecypcax,
[IPUHUAMATD MEPBI
10 UX U3MEHEHUIO

IIKC-3.4 Ilnanupyet
BHEJIPATH
WHHOBAI[OHHBIE
TEXHOJIOTHH
MIPOM3BOJICTBA U
oTpenenaTh
MOTPeOHOCTH B

pecypcax

3Hatb: 33 METOAUKY

He 3naer MCTOAUKY

3HaeT Ha HU3KOM

3HaeT Ha CpeaHeEM

3HaeTr B COBCPUICHCTBE

BHEJIPEHUS BHEJ[PEHUS YPOBHE METOAUKY YPOBHE METOANKY METO/IMKY BHEJPCHHUS
UHHOBAIIMOHHBIX UHHOBAIIMOHHBIX BHE/IPCHUS BHEIPCHUS MHHOBAITHOHHBIX
TEXHOJIOTHH TEXHOJIOTH MHHOBAITHOHHBIX HMHHOBAI[MOHHBIX TEXHOJIOTHH
HPOH3BO/ICTBA U HPOHU3BOJICTBA U TEXHOJIOTHH TEXHOJIOTHH MPOM3BOJICTBA U
OTIpeNieNATh OTIpeNieNATh MIPOU3BOJICTBA U MIPOU3BOJICTBA U oTIpenieNnaTh
HOTpeGHOCTH B HOTpeGHOCTH B ompeneniTh OTIpeNeNATh NOTPEOHOCTh | MOTPEOHOCTH B
pecypcax pecypcax HOTPEeOHOCTH B B pecypcax pecypcax
pecypcax
Ymets: V3 BHEOPSTH He ymeer i BHEApATH VYMeer Ha HU3KOM VYMeer Ha cpeqHEM Ymeer B
MHHOBAI[HOHHBIE MHHOBAI[HOHHbIE YpOBHE BHEAPSATH YpOBHE BHEAPSATH COBEpILEHCTBE
TEXHOJIOTHH TEXHOJIOTHH MHHOBAI[IOHHbIE HMHHOBAI[IOHHbIE BHEAPATH
MIPOU3BOJICTBA U MIPOU3BOJICTBA U TEXHOJIOTHH TEXHOJIOTHH MHHOBAI[HOHHbBIE
OIpeNeNaTh OIpeNeNATh MIPOU3BOJICTBA U MIPOU3BOJICTBA U TEXHOJIOTHH
MOTPeOHOCTH B MOTPeOHOCTH B ONPENEIIATh OTIpeNeNATh OTPEOHOCTh | MPOU3BOJCTBA U
pecypcax pecypcax HOTPEOHOCTH B B pecypcax OTIpeNieNnaTh
pecypcax MOTPEOHOCTH B
pecypcax
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KO,H KOMIICTCHIIMHU

Kox u HanmeHoBaHME
UHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

KOII 1 HAMMCHOBAHUC

Kpurepun olieHnBaHMs pe3yIbTaTOB 00yUYESHUS

pe3ynbrara 00yueHus 1-2 3 4 5
T10 AUCTIUIUTIHE
Bmaners: B3 maBeikom | He BiameeT HaBBIKOM Bnageet Ha HU3KOM Bnageer Ha cpenHemM Bnaneer B
BHEZIPATH BHEZIPATH YPOBHE HaBBIKOM YPOBHE HaBBIKOM COBEPIIIEHCTBE
MHHOBALMOHHBIC WHHOBALMOHHbIC BHEJIPATH BHEIIPATH HaBBIKOM BHEIPSTH
TEXHOJIOTUHI TEXHOJIOTUHI WHHOBAIIOHHBIE MHHOBAIMOHHBIE MHHOBALMOHHbIC
MIPOU3BOJICTBA U MIPOU3BOJICTBA U TEXHOJIOTUH TEXHOJIOTUH TEXHOJIOTUH
OIIPEAEIATh OIIPEAENATh MPOM3BOJICTBA MPOM3BOJICTBA U MIPOU3BO/ICTBA U
MOTPeOHOCTH B MOTPeOHOCTH B onpeneniTh ONpeneNaTh NOTPeOHOCTh | ONpEenesATh
pecypcax pecypcax MOTPEOHOCTH B B pecypcax HOTPEOHOCTH B
pecypcax pecypeax
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KAPTA
o0ecrne4yeHHOCTH JUCHHMILUINHBI Y4eOHOH U y4eOHO-MeTOANYeCKOM JIUTepaTypoi

Hucuunnuna: HeitponHsie cetu
Hampasnenue: 19.03.04 TexHomorHs TPOAYKIIMHA U OPTaHU3AINH OOIIECTBEHHOTO MUTAHUS
HanpasnenHnocts: TexHOJIOTHSI OpraHu3alysi pECTOPAHHOTO Jelia

[Tpunoxenwue 2

Ne
/o

HazBanwme yueOHOTO, y4e0HO-METOIMIECKOTO
W3/IaHUS,
aBTOp, M3IATENLCTBO, BUI M3AaHUS, TOJ U3IaHU

KomnaectBo

KoHTHHTEHT
oOygaromuxcs,

PK3EMILIIPOBHUCIIOIB3YOIINX|

B bBUK

YKa3aHHYIO
JIUTEpaTypy

O6ecCIeYeHHOCTD,
oOyJaromuxcs
JIUTEPATYpPOH,

%

Hammaue
PIEKTPOHHOTO
BapHaHTa B
9BC

(+/)

Heiiponnsle cet: ocHOBBI Teopun / A. 1.
Fanymkud. - [b. M.] : Topsiuas nunus-Tenexom,
2017. - 496 c. - OBC Jlans. : [caiit]. - URL:
https://e.lanbook.com/ book/111043

opP*

30

100

Heiiponnsie cetn : YuebHoe nocobue / E. U.
lopoxanuna. - Camapa : [loBoimkckuit
TOCYIapCTBCHHBIH YHUBEPCUTET
TeleKOMMYHUKanuid 1 nHpopmaTuku, 2017. - 84 c.
- OBC "IPR BOOKS" — URL:
http://www.iprbookshop.ru/75391.html

OpP*

30

100

HetipoHusie cetu : yueOHoe mocodue / C. A.
Bakynenko, A. A. XXuxapesa. - Cankr-IletepOypr :
Cankt-IletepOyprckuii Tocy1apCTBEHHBII
VHUBEPCUTET MPOMBIIICHHBIX TCXHOJIOTUH U
imu3aiina, 2019. - 110 c. - OBC "IPR BOOKS" -
URL: http://www.iprbookshop.ru/102447 .html

opP*

30

100

OP* — 3IeKTPOHHBIA Pecypc IJisl aBTOP. MOJIb30BATECH MOCTYMEH uepe3 DIIEKTPOHHBIN KaTaiaor/DIeKTPOHHYIO
oubmmoreky TUY http://webirbis.tsogu.ru/
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