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1. eau u 321244 0CBOEHMSI JUCHMIIIIHHBI

Henp AUCHUIUIMHBI 3aKIIOYACTCS B OBJAJCHUHM (YHIAMEHTAIBHBIMU 3HAHHUSIMH B
o0nacTh HEWPOHHBIX CETeH U UX UCTIOJIB30BAHUU TIPU PEIICHUH HAYYHBIX U MPUKIAIHBIX 32/1a4.

3agaum AMCUMIIMHBI:

— u3yuyeHue O0a30BBIX TEOPETHMUECKUX OCHOB METOJOJOTUU HEHPOHHBIX CeTeH,
MaTEMaTHYECKUX MOJIEIEN U METOJIOB, JIEKAIUX B OCHOBE HEMPOHHBIX CETEH;

— (dopmupoBanme yMmeHUil BBIOOpa APXUTEKTYPHl HEUPOHHOW CETH C Y4ETOM
OCOOCHHOCTH peIIaeMbIX 33134,

—  (opmupoBaHue yMeHUI pearn3oBaTh HEHPOHHYIO CETh C MCIOJIH30BAHUEM ITAKETOB
MpoTpamMm;

— (dopmupoBaHuE HaBBIKOB pPabOThl C Ha0OpaMM JAaHHBIX, HCIOJIb3YEMBIMHU IS
00yueHus: HEHPOHHOM ceTH;

— (¢opMHpOBaHHE YMEHHI aHa/IM3a Pe3yIbTaTOB PabOThl HEHPOCETH U KOPPEKTUPOBKHU
ITOCTPOEHHBIX MOJIENEM.

2. Mecto nucuunuabl B ctpykrype OIIOII BO

JluctuniauHa OTHOCUTCS K JUCHUIIIMHAM djekTuBHoro wmomyms «Digital & IT.
MamnHHoe 00y4yeHre U aHalu3 JaHHBIX» YacTU y4eOHOro IUlaHa, GOpMUPYEeMON y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHHH.

Heob6xo1uMbIMH yCTTOBUSMU AJ11 OCBOEHUS AUCLUTUIHHBI SBIISIOTCS:

— 3HAaHWE OCHOBHBIX TMIOHATHA JTUCKPETHOW MaTeMaTHKH, TPHUKIAAHOW anreOpsl,
BBIYMCIUTENILHON MaTeMaTUKY;

— 3HaHME OCHOB s3bIka TporpamMmupoBanue Python, ymenwe paspabarbiBaTh
QJIITOPUTMBI PEIICHHUS 3a]a4 U 3allMChIBaTh UX HA A3bIKE MPOTrPAMMUPOBAHUS;

— BJaJIeHUE HaBBIKAMHM HCIIOJIb30BAHUS KOMIIBIOTEPHBIX TEXHOJOTHM U CPEICTB
00paboTku nHpopMaIuu.

CopepxaHue TUCHUIUIMHBI CIY>)KUT OCHOBOHM JJisi OcBOeHUsl aucuuiuinH «lIpuknagHbie
3a/lauM aHaJIu3a JaHHBIX», IS POXOXKICHUS MPAKTUKH, HAYYHO-UCCIEA0BATEIbCKOM pabOTHI.

3. Pe3yabTarhl 00yueHHUsI M0 TUCIIHIJINHE

HU3Yy4YCHHA  JUCHUIINIMHBI  HAIIpaBJICH  Ha (bOpMI/IpOBaHI/Ie CICOYIOIUX

[Ipouecc
KOMITIETEHIINH:

Tabmuua 3.1

Kox 1 HaumeHoBanue

Kon 1 HanmeHnoBanue Kon 1 HanMeHoBaHuME pe3ynbTaTa 00ydeHUs 110

KOMIICTCHIINH

HHJIUKATOpA TOCTHKECHHSI
xomrrereHImn (1K)

UCIUIIIINHE

YK-1. Cnocoben
OCYIIECTBIISATH MOUCK,
KPUTUYECKUH aHAIU3 U
CHHTE3 HH(POPMAIINH,
MIPUMEHSTH CUCTEMHBIN
TIOAX O JUISl PEILICHNS
MOCTABIICHHBIX 33734

VYK-1.1. OcymecTBisier
BBIOOp aKTyaJIbHBIX
POCCHIICKHX H 3apyOeKHBIX
HCTOYHHKOB, & TaK )K€ ITONCK,
cOop u 06paboTKy
nHpOpPMAIIIH, HEOOXOTUMON
JUTS pELIEeHHUs TOCTAaBJIEHHON
3a1a9n

3Hath: 31 KilacCHYECKHE MAaTEMATHUECKUE
MOJIENH, TIPUMEHSEMbIE B PA3ITHYHBIX 007IaCTIX
YEJI0BEYECKOM AEITENLHOCTH

Y™mers: Y1 MomudpunrupoBaTh KIacCHYECKIE
MaTeMaTHYECKUE MOJIEITH JUIsl PEIICHUs
KOHKPETHBIX 3a/1a4 MpodeccuoHabHOM
JIEITENILHOCTH

Brnagets: Bl omeiToM mprMeHEHHS METOIOB
MaTEeMaTHIECKOT0 MOJEITUPOBAHIS IS
peIeHns KOHKPETHBIX 3a/1a4
poQeCcCHOHANBHON eI TeTHHOCTH.

VYK-1.2. Cucremaruzupyer u
KPUTHYECKH aHATIH3UPYET
rH(pOpMANHIO, TOTYIECHHYIO
13 Pa3HBIX HICTOYHUKOB, B
COOTBETCTBHH C

3HaTh: 32 crocoOBl MPUMEHEHUS MOIeTICH
HEWPOHHBIX ceTel It 00padoTKH HHpOpMaH
W paciio3HaBaHus 00pa3oB

Ymers: Y2 olieHuBaTh Ka4eCTBO 00yIEHUS
Mojienel MallMHHOTO 00y4eHMS;




Tp66 OBaHUSAMHU U YCIIOBUAMUA
3agaun

Bianets: B2 TexHoMOrHIMH aHaanu3a v
MHTEPIPETALNY MTOYYEHHBIX JaHHBIX B
00JTACTH WHTEIUICKTYAIIbHBIX CUCTEM.

YK-2. CriocobeH onpenensTs
KPYT 3a71a4 B paMKax
TIOCTABJICHHOH LIEJTH U
BBIOMPATh ONTUMANBHBIC
CHOCOOBI UX PELICHHS,
HCXOA4 U3 AEHUCTBYIOIINX
MIPaBOBBIX HOPM, UMEIOIINXCS
PECYpPCOB U OrpaHUYECHUN

YK-2.1. [IpoBomut aHamm3
TIOCTABIICHHOH LIEJU U
(hopMynHpyeT COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33724,
KOTOpBIE HEOOXOIMMO PEINTh
JUIsL e JOCTHKEHUS

3HaTh: 33 MOCTaHOBKY OCHOBHBIX 3a]1a4
MAaIIHHHOTO 00YYCHUS, OCHOBHEIE TIOHITHS 1
0a30BBIil MATEMATHYECKHUI armapaT HEYSTKOMH
JIOTHKHY;, CITIOCOOBI THOPHM3AIINN METOJIOB
BBIYHCIIMTEIHLHOI'0 HHTEICKTA C
WCIIOJIb30BAHUEM TPATUIIMOHHBIX METO0B
ONTUMU3AIIH U PACTIO3HABAHUS 00pa30B

Ymetb: Y3 npoBoAUTH aHAIU3 3aJa4H IS
BEIOOpa HAMJTYUIIIET0 METO/Ia BEIYUCITUTEIIBEHOTO
WHTEJUICKTA WJIH THOPHIHOTO METO/Ia,

TIOJIX OJTIATIIETO JJ1s1 KOHKPETHOM 3aJIauH;

Brnaners: B3 uHCcTpyMEeHTaMU NPOEKTHPOBAHUS
U OIICHKA KauecTBa MoJiesieil HeHpOHHBIX ceTel

YK-2.2 Bribupaer
ONTUMAJILHBIN CIIOCO0
pelIeHus 3a1a4, UCXOAS U3
UMEIOIINXCS PECYPCOB U
OrpaHUYEHUN

3Hath: 34 ocHoBHbIE apxuTekTypsl MHC n
00J1aCTH UX MPUMEHEHHS1; OCHOBHBIE CITOCOOBI 1
npasuiia o0yuenus MHC.

Ymerb: Y4 olleHMBaTh Ka4ecTBO 00y4YEHUs
pazmunbix Moaeneit UHC; monenupoBath
WHC cpencrBamu HeliponakeroB Matlab
NNTool.

Brnaners: B4 HaBbIkaMu perieHus 3aaa4
anmnpoKCUMAIIH, TPOrHO3UPOBAHMS,
Kiaccu(UKaIMK JaHHBIX, PACIIO3HABAHMUS
00pazoB

[MKC-1 CrniocobHOCTB
OCYILIECTBIIATD
KOPPEKTHPOBATh
TEXHOJIOTHYECKHE MPOLIECCH
He(hTera3zoBoro NpOU3BOACTBA B
COOTBETCTBUH C BHIOPaHHOM
cepoit npodeccroHaTbHON
JeSITeTbHOCTH

IMKC-1.1 OcymectBusieT BoIOOp 1
CHCTEMaTU3aLI0 HHOPMALMH O
TEXHOJIOTMYECKHX TpoLIeccax
He(TerazoBoro pou3BOACTBA

3HaTh: 35 0COOEHHOCTH IPUMEHEHUSI
HEWPOHHBIX ceTed B MPOodeccCHOHANbHON
JeATEIbHOCTH

YMmerb: V5 NIpuMeHsITh HEHPOHHBIE CETH B
npodecCHOHAILHON e TeIbHOCTH

Bnagners: B5S TexHonoruel HEHpOHHBIX CETEH
JUISL pelleHus] MpoeCcCHOHAIBHBIX 3a/1a4

4, O0beM JUCHHUITNHBI
OOmumii 00beM AUCLHUIIIMHBI COCTABIACT 3 3a4ETHBIX eIUHHUIBI, 108 yacos.

Ta0nuua 4.1.
AyIuTOpHBIC 3aHSTHSI/KOHTAKTHAs paboTa,
dopma
dopma Kypc/ Jac. CamocrosTensHas .
IPOMEIKYTOUHOI
00yueHus cemecTp IMpaxtuueckue | JlabopatopHsie paborta, 4ac.
Jlexknun aTTEeCTalMU
3aHATHS 3aHATHS
OvHasI 4/7 16 30 - 62 3a4éT
O4YHO- .
4/7 12 24 - 72 3a4éT
3a049Has

5. CTpyKTYypa M cojiep:KaHue TUCHUIIHHDI
5.1. CtpyKTypa TUCIUILUIMHBI/MOIYJIS.
oyHas ¢popma o0ydenusi (OPO)

7 cemecTp
Tabmuna 5.1.1
CrpykTypa AynuTopHEIE
No JCITATUTAHBL/ MOTY IS 3aHATHA, YJac. CPC, | Bcero, OrneHoYHBIE
/o | Homep HaumenoBanue 4ac 4ac Kon /K cpencrea
JI. | Hp. | Jlab. ’ )
paszzena paszena
VK-1.1. 3ananue Ha
Beenenue B MPAKTHYECKYIO
TEMATHK YK-1.2. a0oT Nel
1 1 Y 1] 2 - 5 8 VK-2.1. padboty A% L,
HCKYCCTBEHHBIX VK22, BOTIPOCHL IS
HEWPOHHBIX ceTei KC-1.1. 3aIINTEI,
BOIIPOCHI TECTA




3amanue Ha

MPAKTHYECK
[Maketsl mporpamMm p Yo
pabory  Ne 2,
2 2 JUIst paboTHI C 8
o BOMPOCHI  JIJIst
HEWPOHHBIMU CETSIMHU
3aIHTHI,
BOIPOCHI TECTA
3ananue Ha
MPAKTHYECK
OOyuenue p Yo
s . pabory  Ne 3,
3 3 HEHPOHHOU CETH. 8
BOMPOCHI  JIJIst
HaGophb! maHHBIX
3aIIHTHI,
BOIPOCHI TeCTa
3ananue Ha
ITonHocBs3HAs A
. MPAKTHYECKYIO
HeHUpOHHAs CETh aGor No 4
4 4 TIPSIMOTO 8 paoory 04,
BOMPOCHI  JIJIst
pacnpocTpaHeHus S
(FNN) ’
BOIPOCHI TECTA
3ananue Ha
ITocTpoenue MIPaKTUIECKYIO
5 5 APXHUTEKTYPHI 8 pabory  Ne 5,
HEWPOHHOMW CETU U €€ BOIIPOCHL IS
o0yueHue 3aIHTHI,
BOIPOCHI TECTA
3aganue Ha
MPaKTHYECKYIO
6 6 PaGora ¢ TensorFlow 8 pabory  Ne 6,
u Kaggle BOIIPOCHI AT
3aIHTHI,
BOITPOCHI TeCTa
3aganue Ha
MPaKTHYECK
AHanu3 KayecTBa p Yo
N N padory  Ne7,
7 7 00y4eHHs HeWPOHHOU 8
BOIIPOCHI  JJIst
CeTH
3aIHTHI,
BOITPOCHI TeCTa
3aganue Ha
IIpumenenue [IPaKTUYECKYIO
8 8 HEWPOHHBIX ceTei 8 pabory  Ne 8,
JUISL pELLIeHUs] 3a]1a91 BOIIPOCHI  JJIst
perpeccun 3aIIHTHI,
BOITPOCHI TeCTa
3aganue Ha
MPaKTHYECKYIO
CBEpTOYHBIE a00T Ne 9,
9 9 HeﬁPOHHLIe cetn 8 YK-1.1. Eon 0};51 TUISt
P VK-1.2. 3amim
YK-2.1. BOIPOCEL TECTA
VR-2.2. 3a SHI/IC Ha
[KC-1.1. I ﬂaKTI/I‘ICCK
IIpenBapurensHO 560T NQYIlOQ
10 10 00y4eHHbIC 8 p y oo
2 BOIMPOCHI  JIJIst
HEWPOHHBIC CETH
3aIHTHI,
BOITPOCHI TeCTa
3amganue Ha
Heliponnsie cetu st MPaKTUIECKYIO
11 11 3a/a4 00paboTKu 8 pabory Ne 11,
€CTECTBEHHOTO A3bIKa BOIMPOCHI  JIJIst
3aIUTHI
3ananue Ha
MPaKTHYECKYIO
PexyppeHTHBIE
12 12 yPP 20 paGory Ne 12,

HEIPOHHBIE CETH

BONPOCHl ISt
3aIHTHI,




BOIIPOCHI TECTA

VK-1.1. Bompocer st
YK-1.2. 3a4yéra (B
13 | 3auér - - - - - YK-2.1. ¢dopme Tecra)
YK-2.2.
ITKC-1.1.
Uroro: | 16 | 30 62 108
OuHo-3a0uHan popma odyuenusi (03PO)
CrpykTypa AynuTopHEIE
No JICTTATUTAHBI/ MOJTY IS 3aHATHS, Yac. CPC, | Bcero, Koz MK OrieHOUHbBIE
n/n | Homep HaumenoBanue 1| Tp 1146 qac. qac. cpencTsa
paszzena paszzena
3ananue Ha
Beenenue B MPAKTUICCKYIO
1 1 TEMaTHKY 1 2 ) 5 8 pabory  Nel,
HUCKYCCTBCHHBIX BOMPOCHI IS
HEHUpPOHHBIX ceTei 3aLIUTHI,
BOIPOCHI TECTA
3aganue Ha
[TakeTs! mporpamm HpgKTquCI}y:oz
2 2 JU1sL pabOTHI C 1 2 - 5 8 paboty -
HEUPOHHBIMU CETIMU BOHPOCRL  JULH
3alIUTHI,
BOIPOCHI TECTA
3aganue Ha
OByuenue MPaKTHYECKYIO
3 3 HEUPOHHOM CeTH. 1 2 - 5 8 padory  Ne3,
HaGopb! nanHbIX YK-1.1. 22:&(;3;1 A
zﬁ:gi BOIIPOCHI TeCTa
[onmHOCBs3HAS YK-2.2. 3ananue Ha
HEWpOHHAs CeTh IIKC-1.1. npgl(mqem}ry}odr
4 4 MPSIMOTO 1 2 - 5 8 pabory °
pacrpocTpaHeHust BOTpOCHL JUTA
(FNN) 3aIIHTHI,
BOITPOCHI TeCTa
3aganue Ha
ITocTpoenue [IPaKTUYECKYIO
APXHUTEKTYPbI padory  Ne 5,
> > HEHUPOHHOU CETH U €e ! 2 ) S 8 BOIPOCHl  JUIsL
o0y4eHne 3aIUTHI,
BOITPOCHI TeCTa
3amganue Ha
MPAKTHYECKYIO
Pa6ora ¢ TensorFlow pabdory  Ne 6,
6 6 u Kaggle 1 2 ) 5 8 BOIPOCHI ISt
3aIIHTHI,
BOITPOCHI TeCTa
3amganue Ha
AHanm3 KadecTBa P gKTquCKyK)?
7 7 o0y4eHus Heliponnoit | 1 2 - 5 8 pabory — Ne 7,
ot BOIMPOCHI  JIJIst
VK-1.1. 3aITUTHI,
VYK-1.2. BOIIPOCHI TECTA
VK-2.1. 3ananue Ha
IIpumenenue VK-2.2. MIPaKTUYECKYIO
8 8 HEHPOHHBIX ceTei 1 2 ) 5 8 IKC-1.1. pabory  Ne 8,
JUTSL PEILICHUSI 3a/1a91 BOTIPOCHL IS
perpeccuun 3aIIHTHI,
BOIIPOCHI TECTA
9 9 Caéprounsie 1 2 - 5 8 3aganue Ha




Heﬁp OHHBIC CCTU MMPAKTUYCCKYIO

pabory  Ne 9,
BOMPOCHI  JIJIst
3aIUTEI,
BOITPOCKI TECTa
3ananue Ha
[IpensaputensHO MIPaKTUIECKYIO
10 10 00y4eHHbIe 1 2 - 5 8 pabory Ne 10,

o BOIIPOCHI JIIsL
HCUPOHHBLIC CETU

3aIIHTHI,
BOITPOCHI TeCTa
3aganue Ha
Heiiponssie cetu st MPaKTHYECKYIO
11 11 3a1a4 00paboTKH 1 2 - 6 8 pabory Ne 11,
€CTECTBEHHOTO SI3bIKa BOIIPOCHI  JJIst
3aIHTHI
3aganue Ha
MPaKTHYECKYIO
12 12 PeIfyppeHTHHe 1 2 ) 16 20 pabory Ne 12,
HEWpPOHHBIE CETH BOIIPOCHI  JJIst
3aIHTHI,
BOIIPOCHI TECTA
VK-1.1. Bonpocer st
YK-1.2. 3auéTta B
13 | 3auér - - - - - YK-2.1. ¢dopme Tecra)
VK-2.2.
IKC-1.1.
Uroro: | 12 | 24 72 108

5.2. ConeprkaHnue AUCHUTUIUHBI.

5.2.1. Coneprkanue pa3ienoB AUCIUIUTHHBI (UIAKTHICCKUAES SMHUIIBI).

Paznen 1. «BBeneHrne B TeMaTuKy MCKYCCTBEHHBIX HEHPOHHBIX ceTel». XPOHOJOTHUECKHE
ATanbl pa3BUTHUS HEUPOHHBIX ceTeil. Mojenb MCKyccTBeHHOro HeripoHa Mak-Kammoka u [lurca,
[Tepcentpon Po3zenbnarra. OmHOCIOWHBIE W MHOTOCIOWHBIE HEHpoHHBIE ceth. CeTh mpsSMOro
pacnpocTpaHeHUs U CeTU C oOpaTHbIMU CBs3siMH. [loHATHE «Ti1yOOKHE HEHpOHHBIE CETHU» U UX
npeumyiectBa. Knaccudukanus HEHpOHHBIX ceTell B paspe3e pacHpOCTpaHEHUs CUTHAlA U
nIyOMHBI HEWPOHHOW CeTH. 3aaud, periacMple TIIyOOKHMMH HEWPOHHBIMH ceTsmu. DyHKun
aktuBarmu. OOopynoBaHue, NpuUMeHseMoe il HelpoHHbIX ceteir. CUDA — mporpamMMHBII
untepdeiic it GPU ot kommanuu NVIDIA.

Paznen 2. «llaketsl mporpamm s pabOThl ¢ HEUPOHHBIMHU ceTsMu». O030p MakeToB
nporpamm. Ilakers! s pabotsl ¢ gqanabiMy. [laketsr NUMPY u Pandas. IakeTs! 11 ManimHHOTO
oOyuenust. uctpubyruB Anaconda, makerst JupyterLab, Jupyter Notebook. Bubmuoreku Python
IS MOJICTIMPOBaHUs U 00ydeHus HeliponHoit cetu. [akersr TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenue HeiiponHoil cetn. HaGopel naHHbIX». OOydeHHE C ydHUTeNeM,
oOyuenue 0Oe3 yuuTens, oOydeHUE C TOJKpEIUICHHEM. AJITOPHUTM OOpPaTHOTO PaCHpOCTPaHEHUS
omnOku. Tunbl 3a1a4, 3pGEKTUBHO pelIaeMbIX ¢ MOMOIIBIO TITyOOKHX HEHpPOHHBIX ceTel (3amauu
pacrno3HaBaHMs, 3aJaud KilacCU(UKALlMM, 3a/1aull perpeccHd, 3alaud Kiactepuzaimu). HaGopsl
JaHHBIX 11 OOy4eHHs HeWpOHHOW ceTH. TpeHUpOBOUHBIE, TECTOBBIE M MPOBEPOYHBIEC JIAHHBIC.
Bo3moxkHOCTH MakeToB 1o padote ¢ Habopamu JaHHBIX. [loHsATHE 3n10XM 00y4eHus. [Torck HabopoB
JQHHBIX U3 pa3nH4HbIX HcTouHnKoB (Githab n npyrux).

Paznen 4. «IlonHocBsI3Hast HelipoHHas ceTh npsMoro pacnpoctpanenus (FNN)». Ananus
Habopa JaHHBIX C TOYKHM 3pEHUS JalbHEHIIEro MOCTpoeHMs HelpoHHO# cetu. KoamuectBo
CKPBITBIX CJIOEB U KOJMYECTBO HEHPOHOB. ba3oBbie 0OBEKTHI U MapaMeTpbl 0ObEKTOB IIyOOKHX
HEeWpOHHBIX ceTeit B TensorFlow.

Paznen 5. «IlocTpoenue apXuTeKTypbl HEUPOHHOH ceTH U ee oOydeHue». MeTpuku
kadectBa. Metpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkiuu norepb u
onTtuMHu3aTopbl o0ydeHus. DyHKIMM TOTEpb M ONTHUMU3aTOphl 00ydeHus. Pynkuuu SGD,




RMSprop, Adam. PacnioznaBanue npenmeroB oaex sl — Habop panHbix MNIST. [Ipeackazanue
o0Oy4eHHO# HelpoceTH.

Paznen 6. «Padora ¢ TensorFlow u Kaggle». O0bekThl, GyHKIMU U TapaMeTpbl 00BEKTOB
riybokux HelponHbix cereit B TensorFlow. Pabota ¢ mmatdopmoit Kaggle. Bo3moxHocTu
cepuca. OcHoBHoO# (yHnkumonan mardopmsl Kaggle. CopeHoBanus Ha Kaggle.

Paznen 7. «Ananu3 kadectBa 00ydeHUs: HEHPOHHOH ceTu». OleHKa pealbHOTO KayecTBa
MOJIeNIM HEHpOHHOW ceTu U Habopwl naHHBIX. lloHsTHE «rIepeoOydyeHue» HEHPOHHOH CETH.
Ornpenenenue nepeoOy4eHus: U METOAbl OOPHOBI C HUM.

Paznen 8. «IIpuMeHenne HEHPOHHBIX CETEW Ui pELICHHs 3aJaud  PEerpecCHuy.
[lkanupoBaHne W HOpPMaJM3alUsl BXOIHBIX JaHHBIX. BBIOOp MeTpUK KauecTBa, (YHKIIHHA
OIMOOK ¥ aKTUBAIIMH B 3aBUCUMOCTH OT pEIIaeMOi 3a1a4u.

Paznen 9. «Céprounbie HelpoHHBIE ceTn». CpaBHEHHE IOJIHOCBSI3HONW M CBEPTOYHOMN
HEHPOHHBIX CceTell MpH pelIeHNH 3aJa4 paclio3HaBaHus n3o0paxeHui. Aapo cBépTku. Marpuna
nzobpaxenuil. Cnou cBéptku u ciou noasblOOpku. WHcTtpymentsl Keras u TensorFlow,
KOTOpbIE MO3BOJIAIOT TOCTPOUTH CBEPTOUHYIO HEHpPOHHYIO ceTb. CBs3p MeXIy Habopamu
TaHHBIX W apXuUTeKTypodl HelpoHHol cetu. Habop pannbix CIFAR-10. Apxutektypa
cBéprouHoii cetu LeNet 5.

Paznen 10. «IIpenBaputensHo  oOydeHHBIE  HEHpOHHBIE  ceTm». llpemmyiecTBa
WCIOJIb30BAaHUS TPEIBAapUTEIbHO OOy4eHHBIX HEHpOHHBbIX ceTel. Helipocetu, oOydyeHHbIE Ha
Habope naHHbIX ImageNet. O030p COBpEeMEHHBIX NPEIBAPUTEIHLHO OOYUYEHHBIX ApPXUTEKTYP
HEHPOHHBIX ceTed I peuleHus 3aJadd pacrno3HaBaHHs u300paxeHuil. IlpenBaputenbHo
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. ITeperoc oOy4enus B
HeHpoHHBIX ceTsax. [lepeHoc oOydyeHHs Ha HpUMepe NMpeABapUTEIbHO OOyuYeHHON HEMpOHHOM
cetn VGG16.

Paznen 11. «Hetiponnsie cetu ajist 3aaa4 00pabOTKH €CTECTBEHHOTO s3bIKa». BBeneHue B
00pabOTKy €CTECTBEHHOTO S3bIKa. AJTOPUTM TOATOTOBKM TEKCTa (MPUBEIECHHE TEKCTa K
€IMHOMY PETruCTpPy, OYMCTKY TEKCTa OT JMIIHUX CHUMBOJIOB, TOKEHH3AIMUs TEKCTA, Pa3METKY
CJIOB I10 YaCTSM peuu, MPUBEJCHUE CIOB TEKCTa K HOpMaJIbHON (opMe, BEeKTopu3anus). 3aaaduu
00pabOTKH €CTECTBEHHOIO s3bIKa. APXHUTEKTYpbl HEHpPOHHBIX CETeH, NPUMEHSEMBIX NpHU
peleHnn 3aad 00paboTKU €CTECTBEHHOTO SI3bIKa - CBEPTOYHBIE OJJHOMEPHbIE HEHPOHHBIE CETH
(CNN 1D) u pexyppentHsie HeipoHnHblie ceTr (RNN).

Paznen 12. «PexyppeHTHbIE HEUPOHHBIE CETH». APXUTEKTYpPhl PEKYPPEHTHBIX HEWPOHHBIX
ceTel, MPUMEHSIEMBIX JUIS perieHus npaktudeckux 3amad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. Metoap! mudpoBbIX MpencTaBieHHi TeKCTa:
YaCTOTHBIM  MOJAXOJ,  TEMaTW4eCKoe  MOJECIUPOBaHHE,  TUCTPUOYTHBHAs  CEMaHTHKA.
HNuctpymentapuit Keras u TensorFlow s mocTpoeHust Mo peKyppeHTHON HEHMPOHHOM CeTH,
pemaroniei 3aaavy kinaccudukanuu TekctoB. [loctpoenune Helipocereit ¢ apxutektypamu LSTM u
GRU Ha ocnoge nakeroB Keras u TensorFlow.

5.2.2. CogeprkaHue TUCIUILUTAHBI/MOTYIIS TI0 BUJIAM y4eOHBIX 3aHSTHI.

JlekIInoOHHBIE 3aHATHSA
Tabmuma 5.2.1

Ne | Homep pa3nena O0bem, uac.
/o mctumEsl | OP0 | 300 | 0300

Tema nexumun

7 cemecTp

BBeneHue B TEMAaTUKY HCKYCCTBEHHBIX HEMPOHHBIX ceTell

ITakeTs! mporpaMM a7isi paboTHI ¢ HEUPOHHBIMU CETSIMHU

OO0yuenne HeliporHOI cetn. Habops! TaHHBIX

TTonHOCBsI3HAsI HEUPOHHAS CETh MPSMOr0 pacIpPOCTPAHEHUS
(FNN)

ITocTpoeHne apXHUTEKTyphl HEHPOHHOM CeTH M ee 00ydeHHe

Pabora ¢ TensorFlow u Kaggle

Amnanu3 KkadecTBa 00ydeHHs] HEHPOHHOH CeTH

[IprMeHeHre HEUPOHHBIX CETEH IS PEIICHIS 3a1aul
perpeccun
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9 9 2 - 1 CBéprouHble HEHPOHHBIE CETH
10 10 1 - 1 [TpexBapurenbHO 00ydeHHBIE HEHPOHHBIE CETH
11 11 2 - 1 HefiporHsie cetr st 3a7a9 00pabOTKH €CTECTBEHHOTO SI3BIKA
12 12 2 - 1 PexyppeHTHBIE HEWPOHHBIE CETH
HUroro: 16 - 12
JlaGopaTtopHbie padoThI
JlaGopatopHble 3aHATHS Y4€OHBIM IJIAHOM HE IIPETyCMOTPEHBI.
HpaKaneCKne 3aHATUA
Tabmuna 5.2.2
Ne | Homep paznena O0bewM, uac. T 6 16
n/n miciummeel | OO | 300 | 0300 eMé THhopaTopHOH paboTel
7 ceMecTp
1 1 2 - 2 [IporpammupoBaHue mpocrefinieii HelipoceTd Ha Python
2 2 2 - 2 Pa6ora ¢ makeramu si3eika Python: NumPy, Pandas
3 3 2 - 2 Pabora ¢ Habopamu JaHHBIX
4 4 2 - 2 IlocTpoeHre NOIHOCBA3HOM HEHPOHHOM CETU NIPSIMOT0
pacnpoctpanenus (FNN)
5 5 2 - 2 [TocTpoeHne apXUTEKTYpbl HEWPOHHOW CETH U ee 00yueHHe
6 6 2 - 2 Pabota c Kaggle
7 7 2 - 2 AHanu3 kauecTBa 00ydeHus1 HelipoHHOH ceTH. bopnOa ¢
nepeo0ydeHrneM
2 - 2 [locTpoeHre HEMPOHHON CETH s PEeLUEHUS 3aAauu
perpeccuut
2 - 2 [MTocTpoenne cBEPTOYHOM HEWPOHHOW CETH
10 10 4 - 2 Pabora ¢ npenBapuTenbHO 00y4EHHBIMUA HEHPOHHBIMH
CeTsIMU
11 11 4 - 2 W3ydenue HEHPOHHBIX ceTell [yisl 3a1a4 00paboTKH
€CTECTBEHHOI'O SI3bIKa
12 12 4 - 2 [ocTpoeHre peKyppeHTHOI HEMPOHHO ceTH
Uroro: 30 - 24
CamocrosiTesbHast padora
Tabmuua 5.2.3
No Homep O06mwewm, gac.
i pasmena Tema Bung CPC
mucmummner | OPO | 300 | 0300
7 cemecTp
BBenenue B TeMaTuky
1 1 5 ) 5 HCKYCCTBEHHbIX [TonroroBka K MpPaKTHYECKUM
. . pabortam
HEHpPOHHBIX CeTe
ITaketsl mporpamm Asst [loaroroBka K MNpaKkTUYECKUM
2 2 5 - 5 paboThl ¢ HEWPOHHBIMHU paboram
CeTSIMU
3 3 5 ) 5 OO0yueHne HeHpOHHOI [ToaroroBka K MPaKTHIECKUM
cetr. Habopsl JaHHBIX paboram
IlonHocBszHast HelipoHHast | [loAroroBka K MpakKTUYECKUM
4 4 5 - 5 CeTh IPSMOTO paboram
pacnpoctpanerns (FNN)
[octpoenue apxutekTypbl | [ToArOTOBKA K MPAKTHYESCKHM
5 5 5 - 5 HEUPOHHOU CETH U ee paboram
o0yueHme
6 6 5 ) 5 Pa6ora ¢ TensorFlow u [TonroroBka K NpakKTUYECKUM
Kaggle paboram
7 7 5 - 5 Amnanu3 KayecTBa [TonroroBka K NpakKTUYECKUM




00y4eHHs HeWpOHHOU ceTH | paboTam
[IpumeHeHne HEHPOHHBIX IToAroToBKa K MPaKTUIECKUM
8 8 5 - 5 ceTeil 1S pemenus 3a1aun | paboram
perpeccuu
9 9 5 ) 5 CBéprouHblie HEHPOHHBIE IToAroToBKa K MPaKTUYECKUM
ceTH paboram
[IpenBaputeabHO IToAroToBKa K MPaKTUYECKUM
10 10 5 - 5 00y4YCHHBIC HEHPOHHBIC paboram
CeTH
Helipounsie cetn mmst [TonroroBka K MpakTUYECKUM
11 11 5 - 6 3a1a4 00paboTKH paboram
€CTECTBEHHOTO SI3BIKa
12 12 7 ) 16 PexyppentHbie HetipoHHble | [10AroToBKa K MPAKTUYECKUM
CeTH paboram
15 1-12 - - - 1-12 [TonroroBka K 3a4ery
HWroro: 62 - 72
5.2.3. IlpenopaBanue AWCIUIUIMHBI BEIETCS C TPUMEHEHUEM CIEAYIOIUX BHUIOB

00pa30BaTeNbHBIX TEXHOJIOTHUH:

— Bm3yaqu3amus y4eOHOro marepuaiga B O(UCHOM NaKeTe B JHAIOTOBOM DPEXUME
(JIeKLIMOHHBIE 3aHATHA);

— pabota B MajbIX rpynnax (J1abopatopHsie paboThl);

—  WHIWBHIyaJIbHBIC 3a/1aHUs (JTAOOpaTOPHBIC PaOOTHI).

6. TemaTHKa KypCOBBIX POEKTOB
KypcoBble npoekThl yueOHBIM IUIaHOM HE MPETYCMOTPEHBI.
7. KoHTpoJabHbIE padoThl
KoHTpospHbIe paboThl YI€OHBIM TNIAHOM HE IPEYCMOTPEHBI.

8. Ouenka pe3yJbTaTOB OCBOEHUSN TUCUHUILINHBI

8.1. Kputepun onieHUBaHUSI CTENEHU MOJHOTHI M Ka4eCTBA OCBOCHHSI KOMIIETCHIIMN B
COOTBETCTBHUH C TUTAHUPYEMBIMH pe3yIbTaTaMu 00y4deHUs TpuBeeHbI B [Iprmoxenun 1.

8.2. PeliTuHroBas cucTeMa OIICHMBAHHSA CTENEHU IIOJHOTHI M KadyecTBa OCBOCHMS
KOMIETCHIIMN OOyJalomuXcs OYHOM M OYHO-3a0YHOM  (opMbl OOydeHHMsI TpEICTaBlieHA B
Tabiuue 8.1.

Tabmuma 8.1

No /it | Buspsl MeponpusTUil B paMKax TEKYLIErO KOHTPOJISI | KommaectBo 6amioB

1 Texymas aTTecTarys

1 [pakruueckas padora Nel-4 0-20
2 Kontponbusiii TecT Nel 0-10
NTOI'O 3a nepByI0 TEKYIIYIO aTTECTALUIO 0-30

2 TeKymas aTTecTaIus
3 [paktuueckas padora Ne5-8 0-20
4 Kontponbhblii TecT Ne2 0-10
HTOI'O 3a BTOPYIO TEKYIIYIO ATTECTAIHIO 0-30

3 TeKymias aTTecTanys
5 [paktrueckas padora Ne9-12 0-20
6 Kontposnbhsliii TecT Ne3 0-20
NTOI'O 3a TpeThi0 TEKYIIYIO aTTECTAIUIO 0-40
BCET'O 0-100

9. YuedHo-meroauueckoe u nHGOPMANMOHHOE 0OecTiedeHUe U CHUILTHHBI/ MOLYJIA
9.1. Ilepeuyenp pekoMeH1yeMoil TuTeparypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpemeHHbIe NpodeccroHanbHble 0a3bl JAaHHBIX U MH(QOPMALMOHHBIE CIIPABOYHBIE
CHCTEMBI.
WNudopmanrioHHbIe pecypesl




DIIeKTpOHHBIN KaTtanor/Dnekrponnas oubauoreka THUY http://webirbis.tsogu.ru/
OBC «Jlanp» http://e.lanbook.com
Hayunasg snexrponnas 6ubauoreka ELIBRARY.RU http://www.elibrary.ru
OBC «IOpaiit» https://www.biblio-online.ru
OBC «bubnuoxomiuiekraropy http://bibliokomplektator.ru/
Harmmonaneueiii Ditekrponro-Mudopmanunonnsii Koncopruym (HOMKOH)
MexayHapoIHbI €BPONEHCKMA MHOEKC IMMTHPOBAHUA B O0JACTH T'YMAaHUTAPHBIX
HAyK European Reference Index for the Humanities (ERIH)

8.  Mexaynapoausle pedepaTuBHble 0a3bl HAYYHBIX M3ganuii http://www.scopus.com

9. bubnuorexka TEXHMYECKHMX CTaT€ 10 pa3paboTKe HEMTIHBIX M ra3’oBBIX
MecTopoxkaeHni O0IecTBa MHKEHEPOB-HePTAHUKOB SPE

10. POLPRED.com O630p CMU

11. baza manueix PocnarenTt

Nook~wdpE

Ilone3Hple CCHIIKU HA IPYTUE SISKTPOHHBIE PECYPCHI

12. Poccuiickuii rocynapcTBEHHBIN yHHBepcuTeT HedTn u rasza uM. HM.M. TI'yOkmna
http://elib.tsogu.ru/

13. bubnuoreka Ydumckoro rOCYJIapCTBEHHOI'O HEQTIHOTO TEXHUYECKOTO
yauBepcurera http://elib.tsogu.ru/

14. HayuHo-TexHu4ecKkass OMOJMOTEKAa YXTHHCKOTO TOCYIApCTBEHHOTO TEXHUYECKOTO
yHuBepcureta http://elib.tsogu.ru/

15. Tlouckossie cucrembl Google, Yandex, Rambler.

9.3. JIuneH3noHHOE W CBOOOIHO pacmpocTpaHseMoe mporpaMMHoe obecrieuenune Microsoft
Office Professional Plus; Microsoft Windows; Zoom (GecruiaTtHas Bepcusi), CBOOOIHO-
pacnpoctpansiemoe I10.

10. MaTepuajibHO-TeXHHYECKOe ofecneyeHne JUCIUNIMHBI/ MOTYJIs
[Tomemenus 1y1st IPOBEIEHUS BCEX BHJIOB PA0OTHI, MPEyCMOTPEHHBIX YI€OHBIM TIJIaHOM,
YKOMILJIEKTOBaHBI HEOOXOMMBIM 000PYIOBAHHEM M TEXHUYECKUMH CPEJICTBAMH O0yUICHUSI.
Tabmuua 10.1

[TepeueHb TEXHUUECKHMX CPEACTB OOYyUCHUS,
HEOOXOIUMBIX JUISI OCBOCHHMS TUCLIMILIMHBI
(IeMOHCTpaIOHHOE 000PYAOBAHHE)

[epeuenb 000pymOBaHHs, HEOOXOUMOTO JIJIsI
OCBOCHUSI AUCLHUILTHHEI

Ne i/t

YyebHast aymauTopus UL TPOBEINCHUS 3aHITHI
JICKIMOHHOTO ~ THIIA, TMPAKTUYECKUX  3aHITHUH,
TPYNIOBBIX M WHIUBHUIYaJIbHBIX KOHCYIbTAIUMH,
TEKYIIEro KOHTPOJISI M IPOMEKYTOUHOH aTTECTAINN
(KOMITBIOTEPHBIH KIIacC).

1 CriennaTi3upoBaHHAS Me0Oeb: ayIuTOpHAs
(MemoBast)  mOCKa,  CTONBI,  CTYAbS,  CTOJBI
KOMITBIOTEPHBIE, CTYIbSI KOMITBIOTEPHBIE
KpYTAIOUECs, CTeJUIa)X METAUTMYeCKuH, mKad
METaJUIMYECKUH.

ITepconanpHBIE KOMIIBIOTEPHI — 15 IIT., IPOEKTOP,
MYJBTUMEIUNHBIN 3KpaH, KOJTOHKH.

11. MeToauyeckue ykazanus no opranusanmuu CPC

11.1. Meronuyeckue ykazaHus MO HOJATOTOBKE K NPAKTUUECKUM 3aHATHSIM.

[IpakTuyeckue 3aHATHA CIOCOOCTBYIOT YIIIYOJEHHOMY M3Y4YEHHIO JAUCLUIUIMHBI U
Clly’kaT OCHOBHOM (opMOil TOJBENEeHHsI HUTOrOB CaMOCTOSITEIbHON pPabOThl CTYJEHTOB.
OcHOBHas 1eNb 3aKJIIOYAeTCs HE TOJIKO YrIyOUTh U 3aKpENHUTh TEOPETHUECKHE 3HAHMs, HO U
copMHpPOBaTh NPAKTUUECKUE KOMIIETEHIINN, HE00OX0AUMBIE OYAYIIIUM CIIEIIUATUCTAM.

Ha npakTtuyeckux 3aHATHUAX TNPUBETCTBYETCS AaKTHBHOE YdacTHE B OOCYXKIECHUH
KOHKPETHBIX CHTYyallud, CIOCOOHOCTh Ha OCHOBE TMOJYYEHHBIX 3HAHMHA HaXOAUTh Hamboiee



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

3¢ dEeKTUBHBIC PEIICHHUS TOCTABIEHHBIX MTPOOJIEM, yMETh HaXOIUTh MOJIC3HBIN JOMOJHUTEIbHBIN
MaTepua o TEMaTUKE 3aHATUH.

Pexomenyercs cienyromas cxema oJAroTOBKH K 3aHATHIO:

1. ITpopaboTaTh KOHCTIEKT JIEKIIUH;

2. 3yuuTh peKOMEHI0BAHHYIO JUTEPATYPY;

3. [Ipu 3aTpynHeHusX cHOpPMYITHPOBATH BOMPOCHI K MPEIOaBaTEIO.

11.2. Meronuveckue ykazaHus 0 OPTaHU3AIIHA CAMOCTOSTEIBHONW PaOOTHI

CamocrostenpHas paboTa sBISIETCS OJHON W3 BaKHEHIMX (OpM H3ydeHHS JFO00M
macuuIuiHEL.  OHa TO3BOJISIET CHUCTEMAaTHU3UPOBaTh M YIIIyOUTh TEOPETUYECKHE 3HAHMS,
3aKpENHUTh YMEHHUS M HAaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHHH IOJBb30BATHCS HAYYHOU U
yueOHO-MeToiMYecKoi  smuTepatypoil.  llo3HaBaTenmpHast ~ JEATENBHOCTH B IIPOIECCE
CaMOCTOSITEIbHON PaboThI TpeOyeT BHICOKOTO YPOBHS aKTUBHOCTH M CAMOOPTaHU30BAHHOCTH.

B ydyeOGHOM mpolecce BBIIENSAIOT /1Ba BUAA CAMOCTOSITENIHOW palOThI: aylIUTOpHAs U
BHEay/IUTOpPHASI.

AynuTopHas caMmocCTOsITeNbHass paboTa MO JUCHMIUIMHE BBINOJHSAETCS Ha Y4eOHBIX
3aHSTUSIX T0J1 HEMOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOJaBaTelis U 1O €ro 3aJaHHuIo.

BueaynuropHas — camocTosiTenbHas ~ paboTa  mpeacTaBiseT  coOOl  Jormyeckoe
MPOJIOJDKEHHE ayAWTOPHBIX 3aHATHHA. 3aTpaThl BPEMEHH Ha BBINOJIHEHHE JTOH paboThHI
perIaMeHTUPYIOTCS pabourM ydeOHBIM TIIIaHOM. Pesxkum paboThl BRIOMpaeT cam 0OydJaroIuiics B
3aBUCHUMOCTH OT CBOMX CIIOCOOHOCTEH U KOHKPETHBIX YCIOBUH.

CamocTtosaTenbHass paboTa MOXET OCYIIECTBIATHCS HWHAMBHUIYAJIbHO WM TPyNIIaMH
MarucTpaHTOB B 3aBUCHMOCTH OT IIeJid, 00beMa, KOHKPETHOW TEeMAaTHKH CaMOCTOSITEIIbHOMN
paboThI, YPOBHSI CJIOKHOCTH, YPOBHSI YMEHHI MarucTpaHTOB.

CamocrosTenbHas padoTa BKIIOYAaeT B ceOsl pabOTy ¢ KOHCIIEKTOM JICKITUH, U3ydeHUE U
KOHCIIEKTUPOBaHUE pEeKOMEHTyeMOon JUTEPaTypBI, MOATOTOBKA MyJIbTUMEANA-
COOOIIEHNI/TOKIaI0B, TIOATOTOBKA pedepaTa, TECTUPOBAHUE, PEIICHUE 3a/1a4 W yINpaKHEHUN
no o0pasly, peluleHue BapUaTUBHBIX 3ajlay, BBHINOJHEHHE 4YepTexeil, CXeM, pacueToB
(rpaduuecknx padoT), pEIICHHE CHUTYAIMOHHBIX (MPOPECCHOHAIBHBIX) 3a7ad, MOJATOTOBKA K
JIEIOBBIM WIpaM, MPOEKTUPOBAHHWE M MOJEIMPOBAHME pA3HbIX BHJIOB M  KOMIIOHEHTOB
npodeccruoHaIbHOM 1eATENbHOCTH, HAyYHO-HCCIIE0BATEILCKYIO paboTy U Ip.

KouTpons  pe3yiabTaToB  BHEAyOUTOPHOM  CaMOCTOSITENIbHOM  pabOTBI  MOXKET
OCYILIECTBIISITHCS B Ipejesiax BpPEMEHHU, OTBEICHHOTO Ha 00si3aTesIbHbIC y4eOHbIe 3aHATHUS MO
JUCHMIUIMHE U BHEAYTUTOPHYIO CaMOCTOSATEIbHYIO pabOTy MarucTpaHTOB MO AMCLMILIMHE,
MO>KET IPOXOJUTh B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOH Gopme.



[Tpunosxenue 1

H.]IaHl/IpyeMble pe3yJbTaThbl oﬁyqe}mﬂ AJIs (l)OpMHpOBaHI/Iﬂ KOMIIETCHIIUA U KPUTECPUH UX OLICHUBAHUSA

Jucunmumaa: HEMPOHHBIE CETU

Kon, nanpasnenue noaroropku 21.03.01 HE@TEI'ASOBOE AEJIO

Hampasnennocts DKCIUIYATAIWA U OBCIIYXXMBAHUE OFBEKTOB JIOEbIYY HEDOTU

Koo n
Kon u Kpurepun onieHnBaHus pe3ynbTaToB 00ydIEeHUs
Kon HaMMEHOBaHUE MHIUKATOpa
KOMITETEHIINU JOCTH)KEHHS KOMITETEHIINU HalMEHOBANHE pE3yTIbTaTa
00y4eHHs 10 TUCIUILTHHE 1-2 3 4 5
(MIK)
YK-1. YK-1.1. Ocymectiser | 3HaTh: 31 kimaccuueckue | 3HaeT Ha  HM3KOM | 3HaeT Ha  CpeaHeM | 3HaeT Ha BBICOKOM | 3HAaeT B COBEPILIEHCTBE
Cnocoben BBIOOp aKTYaJIbHBIX | MaTeMaTHYECKHE MOJIEINH, | YPOBHE KIJIACCUYECKHE | YPOBHE KIIACCHYECKHE | YPOBHE KIIACCHYECKHE | KIacCHYECKUE
OCYIIECTBIISITH | POCCUHCKHX W 3apyOeXHBIX | MPUMEHsEMBbIe B | MareMaTH4YecKue MaTeMaTH4ecKre MaTeMaTH4ecKHe MaTeMaTH4ecKHe
ITOUCK, HCTOYHHKOB, a TakK K€ | pas3IMYHbIX O6J'IaCT5[X MOJECIIU, IPUMCHACMBIC MOJECIIU, IPUMCHACMBIC MOJECIU, IPUMEHACMBIC MOJCIIN, TPUMCHAEMbIC
KPUTUYECKUN MOMCK, cOOp M 00paboOTKY | YeloBEe4ecKOu B Pa3IMYHBIX 00NACTSX | B Pa3NMYHBIX 00JACTSIX | B Pa3lIMUHBIX 00JACTSX | B Pa3sIMUHBIX 00JACTIX
aHaIu3 ¥ | uHbOpMaLK, HEOOXOIUMOHN | JESTENbHOCTH YeJI0BEYECKOU YeJI0BEYECKOU YeJI0BEUYECKOU YEJI0BEUYECKOU
CHHTC3 JJIA peIICHUA MMOCTaBJIEHHOM JCATCIIBHOCTU ACATCIIBHOCTU JCATCIIBHOCTU JCATCIIBHOCTHU
uH(hOpMaILHH, 3a7a4u YMers: V1| Ymeer Ha HH3KOM | YMeeT Ha cCpeiHeM | YMeeT Ha BBICOKOM | YMEET B COBEpPIICHCTBE
IIPUMEHSATH MOTU(PHUIIIPOBATH YpPOBHE YpPOBHE YpOBHE MO (HUITUPOBATH
CHUCTEMHBII KJIaCCHYECKHE MOAU(HUIMPOBAT MOAU(HUIIPOBATD MOAN(HUIIPOBATH KJIaCCHYECKUE
MIOAX O TSt MaTeMaTUYECKUE MOJIEIH | KIIACCHUECKHE KJIaCCHYECKUE KJIaCCHYECKUE MaTeMaTH4ecKHe
peleHus JUIsl peLIeHNs] KOHKPETHBIX | MaTeMaTHYecKue MaTeMaTHYECKHe MaTeMaTH4ecKHe MOJIETH IJIsl PELICHUs
MIOCTaBIIEHHBIX 3aja4 Npo(ecCHOHANBHOM | MOIeNM I peIeHHs | MOACIH JUId PELIeHHs | MOIENU JUIS PELICHHS | KOHKPETHBIX 3a1a4
3aj1a4 JeATENbHOCTH KOHKPETHBIX 3a/a4 | KOHKPETHBIX 3a/a4 | KOHKPETHBIX 3aga4 | mpodecCHOHaNbHOM
npoheccroHaNBLHOM npohecCroHANLHOM npoecCrOoHAIBLHOM JIeSITeIbHOCTH
JeATENbHOCTH JIeATENbHOCTH JIeATEIbHOCTH
Bmagets: Bl  ombeiTom Baneer Ha Bnaneer Ha Briageer Ha Biageer B
MIPUMEHEHUS METO/IOB | HH3KOM YpPOBHE | CpeIHeM YPOBHE | BBICOKOM YPOBHE | COBEPILIEHCTBE
MaTeMaTH4ecKoro OIBITOM TIPUMEHEHUs | ONBITOM IPUMEHEHUs | ONBITOM MPUMEHEHHUS | ONBITOM IPUMEHEHHS
MOJETNPOBAHUS JUISL | METOZIOB METOJI0B METOJI0B METOJI0B
peteHus KOHKPETHBIX | MaTeMaTHYECKOTO MaTEMaTHIeCcKOro MaTEMaTHIecKOro MaTEMaTH4ecKOro
3a1a4 Npo(eCCHOHANBHOM | MONETHPOBAHMA U | MOICIMPOBAHHSA  JUIA | MOACIUPOBAHMS  JUIA | MOACNUPOBAHUS  JUIS
JEATEITBHOCTH. peLIeHUs] KOHKPETHBIX | PEIICHHS KOHKPETHBIX | PEIICHHS KOHKPETHBIX | PEIICHHS KOHKPETHBIX

3a1aq
npodeccroHaTbHOM
JeSATENbHOCTH.

3a1a4
npodeccroHaIbHOM
JeSATEINbHOCTH.

3ama4
npoeccroHAILHON
JCSITEBHOCTH.

3ama4
npoeCcCHOHAIBLHON
JCSTEIBHOCTH.




Kon
KOMIIETEHIINH

Koo n
HaUMEHOBAaHHE UHIUKATOPa
JIOCTHIKEHUS KOMIIETCHITUH

Konn
HavMEHOBaHHE pe3yabTaTa

Kpurepun onieHMBaHus pe3yabTaTOB 00ydeHNS

(UJTK) 00y4YCHHS TIO JUCITUTUTHHE 1-2 3 4 5
VYK-1.2. CucremaTtuzupyer 1 | 3HaTh: 32 ciocoObl | 3HaeT Ha  HM3KOM | 3HaeT Ha  cpeaHeM | 3HaeT Ha  BBICOKOM | 3HAeT B COBEPIICHCTBE
KPUTHYECKH  aHAJIM3HPYeT | MPUMEHEHUs Mojesell | ypoBHe CHOCOOBI | ypOBHE CrocoOBI | ypOoBHE CHOCOOBI | COCOOBI TIPUMEHEHUS
nH}popMaNunIo, MOIYYEHHYIO | HEHPOHHBIX CeTed ISl | MPUMEHEHHs MOyeNed | MpUMEHeHHsT MOJeNel | MpUMeHeHHs MoJeNel | Monmeneil  HeHpOHHBIX
W3 pasHbIX HCTOYHUKOB, B | 00pabOTKM MHQOpMAIWU M | HEHPOHHBIX ceTeil Iy | HEMpPOHHBIX ceTed Ui | HeHpOHHBIX ceTed Uit | ceTeld st 00paboTKM
COOTBETCTBHH ¢ | pacrozHaBaHus 00pa3oB 00paboTku 00paboTku 00paboTku nHpopmanuu u
TpeOOBaHUSIMHU U YCIIOBUSIMH nHpopmanun u | nHpOpMaUU U | uHpOpMaIU W | pacrio3HaBaHHs
3a/1auu pacro3HaBaHuUs pacro3HaBaHuUs pacro3HaBaHuUs 00pazoB
00pasoB 00pazoB 00pazoB
VYMmers: VY2 oueHuBaTh | YMeeT Ha  HM3KOM | YMeET Ha CpeiHeM | YMeeT Ha BBICOKOM | YMEET B COBEpPLICHCTBE
Ka4ecTBO 00y4eHHs | ypOBHE OLICHNBATh | YPOBHE OLICHMBATh | YPOBHE OLICHMBATh | pelIaTh OLICHUBATh
Mojenei MAaIlIMHHOTO | KauecTBO 00y4YeHHUST | KayeCTBO 00y4YCHHS | KayeCcTBO 00yYCHHS | KayeCTBO 0o0yueHHS
o0yueHus MoJeJeld MAaIIMHHOrO | MOAENeH MAaIIMHHOIO | MOJAENeH MAIIMHHOIO | MOoJAeaeH MAaIIMHHOrO
o0yueHus o0yueHus o0yueHus o0yueHus
Bnaners: B2 Bnaneer Ha Bnaneer Ha Bnaneer Ha Bnaneer B
TEXHOJIOTHSIMH aHall3a M | HU3KOM YPOBHE | CperHeM YPOBHE | BBICOKOM YPOBHE | COBEPILIECHCTBE
HHTEpHIpCTallu TEXHOJIOTUSMHU aHaJIu3a | TEXHOJJOI'MsIMU aHaJIk3a | TEXHOJOI'MsaMHU aHaJin3a | TEXHOJOI'usAMHU aHaJInu3a
HONYy4YEeHHBIX JAaHHBIX B | U UHTEpIIpeTaluy | U UHTEpIIpETalMy | U UHTEpIIpeTaluy | U UHTEPIIPETALNN

obJyractu
MHTEIUIEKTYalIbHBIX
CHCTEM.

MOJIYYCHHBIX JaHHBIX B
o0JracTu
MHTEIUIEKTYaJIbHBIX
CHCTEM.

MONyYICHHBIX JAHHBIX B
obJactu
HHTEJICKTYaTbHBIX
CHCTEM.

MONTyJICHHBIX JAHHBIX B
obJacTu
HHTEJICKTYaTbHBIX
CHCTEM.

MONTyYICHHBIX JAHHBIX B
obJactu
HHTEJICKTYaTbHBIX
CHCTEM.




Koo n

Kon n Kpurepun onieHMBaHus pe3yabTaTOB 00ydeHNS
Kon HaMMEHOBaHUE MHIUKATOpa
KOMIIETEHIUU JOCTHKEHHS KOMIIETEHIIUU HAHMMCHOBAHHE pesyJIbrata
00y4eHMs 10 TUCIIUIIIHE 1-2 3 4 5
(MJK)
YK-2. VYK-2.1. TlpoBomutr aHamu3 | 3HaTh: 33 T1OCTaHOBKY | 3HaeT Ha  HHU3KOM | 3HaeT Ha cpenHeM | 3HaeT Ha  BBICOKOM | 3HAaeT B COBEPIICHCTBE
Cnocoben MIOCTAaBJIEHHOW  IIeTM U | OCHOBHBIX 3a7a4 | ypoBHE  IIOCTAaHOBKY | YPOBHE  IIOCTAHOBKY | YPOBHE  IIOCTAHOBKY | IIOCTAHOBKY OCHOBHBIX
OIpeneNnTh ¢dopmynupyer MAaIIMHHOTO 00yueHHsI, | OCHOBHBIX 3a/1a4 | OCHOBHBIX 3a/1a4 | OCHOBHBIX 3a1a4 | 3ama4 MAaIIMHHOT O
Kpyr 3agad B | COBOKYNHOCTb OCHOBHBIE  TIOHATHS ¥ | MAlIMHHOTO OOy4YeHHWs, | MalIMHHOIO OOYdYEHHMs, | MAIMHHOIO OOydYeHHs, | OOy4eHHs, OCHOBHBIC
pamKax B3aMMOCBSI3aHHBIX ~ 3ajady, | 0a30BBI MaTeMaTHYECKUil | OCHOBHBbIC TIOHSATHS U | OCHOBHBIE IIOHATHS W | OCHOBHBIE TIOHATHS W | MOHATHA W  0a30BBIA
MOCTaBJIEHHON KOTOpBIE HEoOXOAMMO | ammapaT HEUeTKOW JIOTHKH; | 0a30BBIi 0a30BbIi 0a30BBbIi MaTeMaTUYeCKUIl
Lenu U | PEeUINTh JUISl €€ JIOCTIDKEHUSI | CIOCOObl  TMOpUIM3alMU | MaTeMaTHYECKHH MaTeMaTUYeCKHil MaTeMaTU4eCKUil ammapat HeueTKon
BBIOMpATh METO/I0B ammapat HEUYeTKoH | ammapar HEUYeTKoH | ammapat HEUYeTKON | JIOTHKU; CIOCOOBI
ONTUMAaJIbHBIE BBIUHCIUTEIHHOTO JIOTHKH; CIIOCOOBI | JIOTHKH; CIOCOOBI | JIOTHKH; CrocoOBI | THOPHIU3ALINH
CHOCOOBI ux UHTEIJIEKTa ¢ | ruOpunu3anuu THOpHUIU3aT THOpU N3N METO/I0B
peleHus, UCIIOJIb30BaHUEM METO/I0B METO/I0B METO/I0B BBIUHCIIUTEILHOTO
ucxons us3 TpaaAUuIIMOHHBIX METOA0B BBIYUCIIUTEIIBHOI'O BBIYUCIIUTCIIBHOI'O BBIYUCIIUTCIIBHOI'O HUHTCIIJICKTA C
JIEUCTBYIOLTUX ONITUMH3AINN U | MHTEJUIeKTa C | MHTeIeKTa C | MHTE/IeKTa C | UCIOJIB30BaHUEM
IpaBOBbIX pacnno3HaBaHUsA O6p330B HCII0JIBb30BAHHUEM HCII0JIb30BAHHUEM HCIIOJIBb30BAHHUEM TpagUIIMOHHBIX
HOPM, TpaaUuLIMOHHBIX TpaaULIMOHHBIX TpaaULIMOHHBIX METOJIOB ONTHUMHU3AIINA
HUMCHOIIUXCS METOJOB OIITHUMU3AIINU METOLOB OITHMMH3ALINH METOAOB OIITHUMMU3AIINU u pacro3HaBaHuA
pecypcoB u u pacriozHaBaHus | U pacrio3HaBaHus | U pacro3HaBaHus | 00pa3oB
OTpaHUYCHUH 00pa3oB 00pa3oB 00pa3oB
YMmers: Y3 mpoBomuTh | YMeeT Ha  HHM3KOM | YMEET Ha CpeiHeM | YMeeT Ha BBICOKOM | YMEET B COBEpIICHCTBE
aHaJH3 3a7aun JUIsL | ypOBHE MPOBOJUTH | YPOBHE MPOBOJUTL | YPOBHE MPOBOJIUTH | MPOBOJIUTH aHaIu3
BbIOOpa HaWiIydllero | aHajlu3 3ajadd Juld | aHalu3 3a4a4d U | aHanuM3  33Ja4d A7 | 33734 Juld  BbIOOpa
MeTOZla BBIYMCIUTENBHOrO | BHIOOpAa  HAWIy4IIero | BEIOOpa  HAWIy4IIEro | BRIOOpa  HAMIy4dIIero | HAWIy4lIero  MeToda
HHTEJIEKTa WM | MeToza MeToja MeToza BBIYHMCIIUTEIBHOIO
THOpPUIIHOTO METO/Ia, | BBIYMCIUTENBHOIO BBIYHCIIUTENBHOIO BBIYHCIIUTEIBHOIO UHTEIUIEKTa WIIN
MOAX OJISIIIIETO JUISL | MHTEJIeKTa WIN | UHTEJUIEKTa WIN | UHTEJIEKTa WM | THOPUOHOIO  METo.a,
KOHKPETHOH 3a/1a4y; THOPHIHOTO  MeToAa, | THOPUAHOTO  METOAa, | TMOPUAHOTO  METOxa, | MOAXOASIIEro JuLst
MOAXOAAIIET0 UL | TIOIXOJSILEro UL | TIOOXOJSIIETO JUIs | KOHKPETHOH 3a1auy;
KOHKPETHOM 3a/1a4y; KOHKPETHOM 3a/1a4y; KOHKPETHOM 3a/1auy;
Bnaners: B3 | Brageer ©Ha Hm3koMm | Bmageer mHa cpemmem | Bmameer Ha BricokoM | Brmageer B
HMHCTPYMEHTaMH YpOBHE YpOBHE YpOBHE COBEPIIEHCTBE
MIPOEKTUPOBAHUS M OIICHKA | HHCTPYMEHTAMHU WHCTPYMEHTaMH MHCTPYMEHTaMH MHCTPYMEHTaMH
KayecTBa MoJIeTIel | MPOEKTUPOBAHUS 1 | TIPOCKTHPOBAHUSA U | IPOEKTUPOBAHUS U | IPOEKTUPOBAHUS "
HEWPOHHBIX ceTel OLICHKa Ka4yecTBa | OICHKA Ka4yecTBa | OICHKA KadyecTBa | OICHKA KadyecTBa
MOZENe  HEHWPOHHBIX | MOAENEH  HEWPOHHBIX | MOAENEH HEMPOHHBIX | MOAENEH  HEHPOHHBIX
cereit cereil cereit cereit




Koo n

Kon u Kpurepun onieHMBaHus pe3yabTaTOB 00ydeHNS
Kon HaMMEHOBaHUE MHIUKATOpa
KOMITETEHIINT JIOCTHIKEHHS KOMIIETEHIIMH | o v OPatHE PEIYIIbTaTa
00y4eHMs 10 TUCIIUIIIHE 1-2 3 4 5
(MJK)
YK-2.2 Breibupaer | 3Hath: 34  OCcHOBHbIC | 3HAeT Ha  HHU3KOM | 3HaeT Ha CpedHeM | 3HAaeT Ha  BBICOKOM | 3HAeT B COBEPIICHCTBE
ONTHMAIBHBIH cnoco0 | apxurektypel HWHC  wu | ypoBHe OCHOBHEBIE | YPOBHE OCHOBHBIE | YPOBHE OCHOBHBIE | OCHOBHBIE
pemenus 3amad, ucxonas w3 | obmactn ux npumeHenus; | apxutektypel MHC wu | apxutektypet MUHC wu | apxutektypst MHC wu | apxurektypsr MHC un
UMEIOLIUXCS  PECYpCcOB M | OCHOBHBIE  CHOCOOBI ¥ | oOmactu ux | obmactu ux | obmactu ux | obmactu nx
OrpaHUYeHHH nipaBuiia ooygenust UHC. MPUMEHEHNS; MPUMEHEHNS; MPUMEHEHNS; MIPUMEHEHNS;
OCHOBHBIE CITOCOOBI ¥ | OCHOBHBIE CIIOCOOBI M | OCHOBHBIE CIIOCOOBI W | OCHOBHBIE CIIOCOOBI W
npaBuiia o0yueHHs1 | TpaBHIIa o0yueHHs1 | TIpaBHiIa o0yueHHsl | TpaBHiIa o0yueHus
HWHC WHC WHC WHC
VYMmers: VY4 oueHuBaTh | YMeeT Ha  HM3KOM | YMeET Ha CpeiHeM | YMeeT Ha BBICOKOM | YMEET B COBEpPLICHCTBE
Ka4ecTBO 00y4eHHs | ypOBHE OLICHNBATh | YPOBHE OLICHMBATh | YPOBHE OlLICHVBATh | OLIEHWBATh  Ka4yeCTBO
Pa3IUYHBIX MoJeNnel | kauecTBo 00yd4eHHs | Ka4ecTBO 00y4eHHs | KauecTBO o0ydeHHs | OOy4eHHs pa3IMYHBIX
HNHC; monenupoBate MHC | pazauuHbIX  MojeNned | pa3MuYHbIX — MOJENed | pa3iu4HbIX  MOJeNel | Mopenei HNHC;
cpenctamu HeriponaketoB | MHC;  momenupoBats | UHC;  mopenupoBats | UHC;  mopenupoBath | mogenupoBate  MHC
Matlab NNTool. WHC cpencrBamu | UHC cpeacrBamu | UHC CpelCTBaMU | CpPeACTBaMH
HeifiporakeToB  Matlab | meitporrakero Matlab | meiipomakeros Matlab | meiipomakeros Matlab
NNTool. NNTool. NNTool. NNTool.
Bnaners: B4 mnaBbikamu | Bnageer ©Ha Huskom | Bmageer Ha cpemHem | Bmameer Ha BeIcOkoM | Bmameer B
peLIeHus 3a/a4 | ypoBHE HaBBIKAMM | YPOBHE HaBBIKAMH | YpOBHE HaBBIKAMH | COBEPILICHCTBE
annpoKcUMalyy, pelieHus 3a/1a4 | peleHus 3a/a4 | peleHus 3a/a4 | HaBBIKAMH  PEILICHUS
MPOTHO3MPOBAHMU, annpoKCUMalHy, annpoKCUMAalHH, annpoKCUMAalHH, 3a/1a4 annpoKCUMALUH,
KnaccuuKaly JaHHBIX, | TPOrHO3MPOBAHMS, MPOrHO3UPOBAHMS, MPOrHO3UPOBAHMS, MPOrHO3UPOBAHMS,
pacrno3HaBaHusi 00pa3oB Ki1accuukanmm ki1accuukamm kiaccudukanmu knaccudukamu
JAHHBIX, JTAHHBIX, JIAHHBIX, JIAHHBIX,
pacro3HaBaHUA pacro3HaBaHUA pacrio3HaBaHUsA pacrio3HaBaHHsA
00pa3oB 00pa3oB 00pa3oB 00pa3oB
IKC-1 IKC-1.1 3Hath: 35 ocobOeHHOCTH | 3HAeT Ha  HHU3KOM | 3HaeT Ha  CpeiHeM | 3HAeT Ha  BBICOKOM | 3HAET B COBEPIIECHCTBE
CrnocoGHoCTH OcymecrBusier  BHIOOP M | ppuMeHeHHs HEHPOHHEIX | YpPOBHE  OCOOEHHOCTH | yPOBHE OCOOEHHOCTH | YPOBHE OCOOEHHOCTH | OCOOEHHOCTH
OCYWIECTBIATE M | CHCTEMATH3ALMIO MHGOPMALMH | coreif B | IpUMEHEHHS OpYMEHEHHS NpYMEHEHHS OpUMEHEHHS
KOppEKTHPOBATh | O TEXHOIOTMHUECKHUX TPOUCCCAX | 1y heceponampHOM HElpOHHEIX CeTell B | HEHPOHHBIX ceTeifl B | HEHPOHHBIX ceTell B | HEHPOHHBIX ceTeli B
TCXHOJIOTHYCCKUEC He(bTel"aIiOBOFO TMpOMU3BOACTBA o o o o
npotecer JEATEITBHOCTH npoeccroHaIbHOM npoheccroHaIbHOM npodecCHOHATBHON npogecCHOHATLHON
He()Tera30Boro JeATENbHOCTH JIeATENbHOCTH JIeATENbHOCTH JIEATEIbHOCTH
[IPOM3BOACTBA B Ymerb: VY5 nOpuUMEHATh | YMEET HAa  HU3KOM | YMEET Ha CpedHeM | YMEET Ha BBICOKOM | YMEET B COBEPIICHCTBE
COOTBETCTBUH  C HEWpOHHBIE ceTn B | YPOBHE NPUMEHSTh | YPOBHE NPUMEHSTh | YPOBHE MPUMEHATH | IPUMEHITh HEHPOHHBIE
BBIOPaHHOM podeCCHOHATBFHON HEWPOHHBIE CETH B | HEHPOHHBIE CETHM B | HEMPOHHBIE CETH B | CETH B
cepoi JEATENbHOCTH npoeccnoHaIbHOM npoheccroHabHOM npodeccroHaIbHOM npodeccroHaIbHOM
npoecCHOHANbH NESTEIbHOCTH HesTEIbHOCTH IEATEIbHOCTH IEeATEIbHOCTH




Kon
KOMIIETEHIINH

Ol JIeATEILHOCTH

Koo n
HaUMEHOBAaHHE UHIUKATOPa
JIOCTHIKEHUS KOMIIETCHITUH

(MK)

Konn
HavMEHOBaHHE pe3yabTaTa

Kpurepun onieHMBaHus pe3yabTaTOB 00ydeHNS

00y4eHMs 10 TUCIIUIIIHE 1-2 3 4 5

Bnagers: B5 Ttexnonorueit Bnageer Ha Bnageer Ha Bnageer Ha Bnaneer B

HEHUPOHHBIX CeTed sl | HU3KOM YPOBHE | CpeIHEM YPOBHE | BBICOKOM YPOBHE | COBEPIIECHCTBE

peleHus TEXHOIOT e TEXHOIOT e TEXHOJIOTUEH TEXHOJIOTUEH

PO eCCHOHATBHBIX 33/1ad | HEHPOHHBIX CETCH JJIA | HCWPOHHBIX CETeH I | HEHPOHHBIX CETeH I | HCHMPOHHBIX CETeH It
pelieHus pelieHus pelnieHus penieHus
npodeccroHaTbHBIX poQeCcCHOHATHHBIX podeCCHOHATHHBIX podeCCHOHATHHBIX
3aa4 3a1a4 3a1a4 3aJa4




[Tpunoxenue 2
KAPTA
o0ecre4YeHHOCTH JUCHUILVIMHBI y4eOHOH U y4e0HO-MeTOANYeCKo JTUTepaTypoil

Jucunmumaa: HEUPOHHBIE CETU
Kon, nanpasnenue noarorosku 21.03.01 HEOGTET'ASOBOE JAEJIO

Hampasnennocts DKCIUIYATAIWA U OBCIIYXMBAHUE OFBEKTOB JIOBbIYY HED®THU

KonTunrent Hanuuue
O0eCIICYCHHOCTH,
No HasBanue yuebHoro, yaeOHo-MeTonmueckoro | KomiuecTBo | oOydarommxcs, N — HIIEKTPOHHOT'O
H3JTAHUS, PK3EMILISPOBHCIIONB3YIOIIHX . | BapuaHTa B
/1 JIUTEPATYpPOil,
aBTOp, M3JATENbCTBO, BUJ U3JAHMUSL, TOJ U3AAHUS B BIK YKa3aHHYIO % 9BC
JIUTEPATYPy (+-)
Heiiponnsie cetu: ocHOBBI Teopuu / A. U.
Tanymikud. - [b. M.] : Topstuas nunus-Tenexom,
1 017. - 496 c. - 9BC Janb. : [caiir]. - URL: oP 25 100 *
https://e.lanbook.com/ book/111043
Heiiponnsie cetu : YuebHoe nocobue / E. 1.
["opoxanuna. - Camapa : [ToBomxkckuit
rocyaapCTBCHHbIN YHUBCPCUTECT
2 (renexoMMYyHHKaIMi n uadopmartuku, 2017. - 84 c. oP 25 100 *
- OBC "IPR BOOKS" — URL.:
http://www.iprbookshop.ru/75391.html
Heiiponnsie cetu : yaeOHoe mocodue / C. A.
Bakynenko, A. A. XKuxapesa. - Cankt-IlerepOypr :
3 Cankrt-IlerepOyprckuii FOCy,Zla‘pCTBeHHBIf/'Iu 5P o5 100 +
YHHUBEPCUTET MTPOMBIIIJICHHBIX TEXHOIOTUH U
nmu3aitaa, 2019. - 110 c. - 9BC "IPR BOOKS" —
URL.: http://Aww.iprbookshop.ru/102447.html
DOP — »IeKTpOoHHBIM pecypc g aBTOPU30BAHHBIX IOJB30BATENEH JOCTYIEH uepe3

DJIeKTPOHHBIN KaTanor/DaekTponnyo ouodarnorexy TUY http://webirbis.tsogu.ru/

o,

3aenyrommii kadheapoit [DEH]] (HB) oM ._ . A.®.Banuesa

«19» 06 2021 .
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