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1. He.]]l/l H 3aJa4YM1 OCBOCHUS JUCIHUIIJINHBbI

Henap AUCHMIUIMHBI 3aKIIOYAcTCS B OBIAJACHWHM (YHIAMEHTAIBHBIMU 3HAHHUSIMH B
00J1acTH HEHPOHHBIX CETEH M MX UCIOJIB30BAaHUHU MIPH PEIICHUN HAYYHBIX M MPUKIIAIHBIX 3a/1a4.

3agauyn AUCHMILJINHDI;

— u3ydyeHHWe 0a30BBIX TEOPETHUYECKHMX OCHOB METOJOJIOTMH HEWPOHHBIX CeTeH,
MaTeMaTUYECKUX MOJEJIEN U METOJOB, JIEXKAIIUX B OCHOBE HEUPOHHBIX CETEH;

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

— ¢dopMUpOBaHHE YMEHUU pealln30BaTh HEHPOHHYIO CETh C MCIIOJIb30BAHUEM IAKETOB
MpOTrpamm;

— (opmupoBaHue HaBBIKOB pPaOOTHI C HaOOpaMH JAHHBIX, HCIIOIB3YEMBIMH IS
00y4eHUs1 HEHPOHHOMU CETH;

— ¢opMupOBaHHE YMEHUH aHAIH3a PE3yabTAaTOB pabOTHI HEHPOCETH U KOPPEKTHPOBKU
IIOCTPOEHHBIX MOJEIIEH.

2. Mecto nucuunimmHbl B cTpykrype OIIOITI BO

JlucuuruiiHa OTHOCUTCS K JMCUMIUIMHAM sJekTuBHoro wmoxyis «Digital & IT.
MammHHoe oO0yueHre U aHaJIu3 AAHHBIX» YacTH y4eOHOro IuiaHa, GopMUpPYyEeMO ydyaCTHUKaMU
00pa3oBaTeNbHBIX OTHOIICHUI.

Heo6xoauMbpIMU yCIOBUSAMU JUIsl OCBOEHUS! TUCIUITIIMHBI SBIISIOTCS:

— 3HAaHWE OCHOBHBIX IOHATUH TUCKPETHOW MAaTEeMAaTUKH, TNPHUKIATHONH aiareOpHl,
BBIYUCIUTENILHOW MaTeMaTHKH,

— 3HaHMEe OCHOB s3blKa mporpammupoBanue Python, ymenuwe paspabarbiBaTh
QITOPUTMBI PELLICHUS 3a/1a4 U 3alMChIBaTh UX HA SI3bIKE IPOIPaMMHUPOBAHUS;

— BIIQJICHUE HABBIKAMH HCIIOJIB30BAHUSI KOMITBIOTEPHBIX TEXHOJOTUH M CpE/ICTB
00paboTKM HHPOPMALIUH.

ConeprxaHue AMCHUIUIMHBI CITY’)KUT OCHOBOW ISl OCBOCHUS MuCHHILINH «[IpukimagHbie
3a[aud aHaJIu3a JaHHBIX», Ul IPOXO0XKICHHUS IPAKTUKH, HAYYHO-HUCCIIE0BATEILCKOM paboThI.

3. Pe3yiabTarbl 00yueHus M0 JUCHUITIUHE
[Ipomiecc wm3yuyeHus AUCHUIUIMHBI HaAmpaBieH Ha (OPMHPOBAHHUE CIEIYIOLIUX
KOMIIETEHIINN:

Tabmnma 3.1
Kox u nHaumeHnoBaHue
Kon u HanmeHnoBaHue Kon n HanMeHoBaHMe pe3ynbTara 00ydeHus 1o
WHMKATOPa TOCTHKECHUS
KOMIIETEHIIUN JIACIUTIINHE
kommeTeHyn (MJ1K)
VK-1. Ciocoben VYK-1.1. OcymecTBiser 3HaTh: 31 KIlaccudecKre MaTeMaTHYECKUE
OCYILIECTBIIATH TTOWCK, BEIOOP aKTyallbHBIX MO/JIENH, IPIMEHSIEMBIC B PA3IMIHBIX 00JIACTSIX
KPUTHICCKHUN aHAH3 H POCCHICKHX U 3apyOEIKHBIX YeJIOBEUECKOU JeSITCIILHOCTH
CUHTE3 HHPOPMALIUH, HCTOYHHUKOB, a TaK K€ MOUCK, Ymets: V1 MoaudunupoBath KiacCHIecKue
MPUMEHSTH CHCTEMHBIN cOop 1 00paboTKy MaTEeMAaTHYECKUE MOJICIH JJISl PEIICHUS
NoAXoa ist peuICHUA uHpopmanuy, He00X0IUMO KOHKPETHBIX 33]1a4 IPOECCHOHATBHOM
MMOCTaBJIEHHBIX 33129 JUTS pEIICHUS TTOCTABJICHHOM JIEATENILHOCTH
3a1a49u Bnagets: B1 onbITOM IpUMEHEHHSI METO/IOB

MAaTEMaTUYCCKOTO MOJACIIUPOBAHUSA IJIA
PEeUICHUA KOHKPETHBIX 3a1a49
npodeccnoHATLHON EATETHHOCTH.

YK-1.2. Cucremarusupyer u 3Hath: 32 cnocoObl MPUMEHEHUS MOETIeH
KPUTUYECKH aHAIU3UPYET HEHPOHHBIX ceTeil 11 00paboTku HHpOopMaIH
MHPOPMALINIO, TTOTYYEHHYIO U pacrio3HaBaHusi 00pa3oB

U3 Pa3HBIX HICTOUHUKOB, B YMmeTs: Y2 oneHUBAaTh Ka4eCTBO O0YIECHUS
COOTBETCTBUHU C MoJiesied MalIMHHOTO 00y4eHMs;
TpeGOBaHUAMH U YCIOBUAMU Brnanets: B2 TexHonoruaMu ananusa u

3aJa4yu HMHTCPIPCTALNU NOJTYUYCHHBIX JAHHBIX B




obactu HWHTCJUICKTYAJIbHBIX CUCTEM.

VYK-2. CniocobeH onpenensiTb
KPYT 3a51a4 B paMKax
MOCTaBJIEHHOM LIeNU 1
BBIOUpPATh ONTHMAJBHBIC
CIOCOOBI UX PEIICHNS,
UCXOAS U3 IEUCTBYIOIIMNX
MIPaBOBBIX HOPM, HMEIOIIHXCS
PECYPCOB U OTpaHUYEHUN

VK-2.1. IlpoBonut aHanu3
MOCTaBJIEHHOH LIeNu 1
(hopMyIHpyeT COBOKYITHOCTh
B3aUMOCBSI3aHHBIX 3a/1a4,
KOTOpPbIE HEOOXOMMO PEIIHUTh
IUISL €€ TOCTHIKCHHS

3Hath: 33 MOCTAaHOBKY OCHOBHBIX 3a/1a4
MAIIIMHHOTO O0YYEHUs, OCHOBHBIC MOHITHS U
0a30BbIil MATEMATUYCCKU anmapaT HEYSTKOM
JIOTHKH;, CIIOCOOBI THOPHIM3AIIMU METOJIOB
BBIYHMCIIMTEILHOIO HHTEJIIEKTA C
HCTIONB30BaHUEM TPAIUIIMOHHBIX METOIOB
ONTUMU3AIMY U PacIiO3HABAHUS 00Pa30B

YMmeTh: Y3 mpoBOIUTE aHAN3 3a7adHl IS
BEIOOpA HAMIIYUIIIETO METOAA BEIYMCIUTEIHHOTO
WHTEJUIEKTA WIIH THOPUIHOTO METO/a,
MTOJIXOIAIIETO JJIsi KOHKPETHOH 3324,

Bnaners: B3 naCTpYyMEHTAMH IPOSKTHPOBAHMUS
1 OLICHKA KaueCcTBa MOJIeJIe HEMPOHHBIX CeTer

YK-2.2 Beibupaer
ONTUMAIILHBIN CIIOCO0
pellieHus 3a7a4, UCXOs U3
HUMCIOIIUXCS PECYPCOB U
OrpaHUYEHUN

3natb: 34 ocHoBHBIE apxutekTypbl MHC 1
00y1acTH MX MPUMEHEHNS; OCHOBHBIE CIIOCOOBI 1
npasmia o0y4yenust MUHC.

YMmeth: Y4 olleHUBaTh KauecTBO 00y4YeHUs
pasnuusbix Mogeneit MTHC; monenupoBath
WHC cpenctBamu HeiiponaketoB Matlab
NNTool.

Bragets: B4 HaBblkamMu pelneHus 3a1a4d
aNMpPOKCHUMAIIUH, TPOTHO3UPOBAHHU,
KJTacCU(HKALNY JaHHBIX, paCO3HABAHUS
00pa3oB

TIKC-1 Crioco6HOCTB
OCYIIECTBISTh U
KOPPEKTUPOBAaThH
TEXHOJIOTMYECKHUE MTPOLIECCHI
He(Tera3oBoro MpoOU3BOJICTBA B
COOTBETCTBUH C BHIOpaHHOM
cdepoii npodeccrnoHaNbHON
JIeATeIbHOCTH

ITKC-1.1 OcymiecTBisieT BEIOOp U
CHCTEMaTU3aLHUi0 HHHOPMALIUH O
TEXHOJIOTMYECKUX MpoIieccax
He()Tera3oBoro MpoU3BOCTBA

3naTh: 35 0COOCHHOCTH MPUMEHCHHUS
HEHPOHHBIX CETeH B MPOQECCHOHATBHOM
JIeSITEIIbHOCTH

YMmeTh: Y5 npuMeHSTh HeHPOHHBIE CETH B
poheCCUOHATBHO JCSITEIBHOCTH

Brnanets: B5 TexHOnOTHElH HEHPOHHBIX ceTei
JUIsl pelieHns Mpo(heCCUOHATIBHBIX 337124

4, O0beM AUCHHUILIHHBI
OO0muit 00beM OUCHUINIMHEI COCTABIIIET 3 3a4STHEIX equuuIbl, 108 gacos.

Tabnuma 4.1.
AyIuTOpHBIE 3aHATHS/KOHTAKTHAS
dopma Kypc/ YAHTOP dopma
pabora, Jac. CamocrositennsH | KonTpon
o0ydeHu | cemect MPOMEXYTOYHO
Jlekuu | Ilpaktudecku | JlaboparopHsl | ast paboTa, yac. b, 4ac .
o p i aTTecTanun
" € 3aHATHA € 3aHATHA
OYHO- .
4f7 12 24 - 72 - 3auéT
3a04Hast

5. CTpyKTypa u coiep:KaHue JUCHUTIMHBI
5.1. CtpykTypa AUCIUTIINHBI.
OuHo-3a04Has popma odyuenus (O3PO)

7 cemectp
Tabmuma 5.1.1
CrpyKTypa QUCIHUIUTNHBI AyRMTOpHEIE
No 3aHATHS, Yac. CPC, | Bcero, Kon MJTK OrnieHouHbIC
n/m | Homep Haunmenosanue | mp. | a6, yac. yac. cpencTaa
paszena paszena
Beenenue B 3amanue Ha
1 1 TEMAaTHKY 1 5 i 5 8 VK21 MPaKTHYECKYIO
HCKYCCTBEHHBIX paboty Ne 1
HEUPOHHBIX CEeTeH
[TakeTs! mporpamMm 3ananue Ha
2 2 JUTst paboTHI € 1 2 - 5 8 YK-2.1. MIPaKTUIECKYIO
HEeHpOHHBIMU CETSIMU padoty Ne 2
OO0yueHnue 3ananue Ha
3 3 HEHPOHHOM CeTu. 1 2 - 5 8 IIKC-1.1 MPAKTUYECKYIO
Habops! 1aHHBIX pabory Ne 3
4 4 HOj'IHOCBHBHaSI 1 2 ) 5 8 VK-2.1. 3ananue Ha
HeWpOHHas CeTh NPAaKTHYECKYIO




IPSMOTO pabory Ne 4,
pacmpocTpaHeHUs
(FNN)
YK-2.1 3ananue Ha
Hocrpoere VK-2.2 HPAKTHYECKYIO
5 5 apXUTCKTYDBI 1] 2 - 5 8 TIKC-1.1 paGory Ne 5,
HEHPOHHOM ceTH U ee BONPOCH! TeCTa
o0OyucHue YK-1.1 1
Pa6ota ¢ TensorFlow VK-2.1 3ananue Ha
6 6 i Kaggle 1 2 - 5 8 VK-2. MIPaKTHYECKYIO
' paboty Ne 6
.YK-1.2 3ananHue Ha
AHanun3 KadecTBa YK-2.2. MIPAKTHYECKYIO
7 7 oOyuenus HeiiporHo# | 1 2 - 5 8 IKC-1.1 paboty Ne 7,
CeTH VK-1.1 Bonpoczm TecTa
YK-2.1 3ananHue Ha
HvaMeHeHHe . YK-2.2. MIPAKTHYECKYIO
8 8 HEHpPOHHBIX CeTeH 1 2 i 5 8 MKC-1.1 paory Ne 8,
IUTSL PELICHUS 3a1a91 BONPOCEI TeCTa
perpeccun YK-1.1 3
Créproumsie VK-2.1 3amanne Ha
9 9 HefipOHHEIE ceTd 1 2 - 5 8 YK-2.2. MIPaKTHYECKYTO
IIKC-1.1 paboty Ne 9,
VK -1.2 3amanue Ha
[IpenBapurensHO SS’,II<< 22 21 HP%KTHq;.CKl}E)IO
-2.2. aboty Ne 10,
10 | 10 | obyuemmsic 1] 2 - 5 8 KeTa paboty
HEeHpOHHEIE CEeTH BONPOCH! ToCTa
VK-1.1 4
. VK -1.2 3amanne Ha
11 11 HerOH6H He6 corH Ui 1 2 7 8 YK-2.1 MIPAKTUIECKYIO
q TKHU -
Z?:J;l:c;l;eﬁioio A3bIKA YK-2.2. pabory Ne 11,
IIKC-1.1
PekyppenTinc VK-2.1. 3amanne Ha
12 12 HeHipOHHEIE CeTd 1 2 - 15 20 YK-2.2. MIPAaKTHYECKYTO
IIKC-1.1 pabory Ne 12,
VK- Bonpocer s
.. 1.1,1.2,2.1. 3auéra (B
13 | 3aur i i i i i VK-2.2. dopme Tecra)
IKC-1.1.
Uroro: | 12 | 24 72 108

5.2. ConeprxaHue TUCIUTUTHHEL.

5.2.1. CopeprkaHue pa3fesioB TUCIUTUTMHBI (IUIAKTHYECKHE STUHUIIBI).

Paznen 1. «BBeneHue B TeMaTHKy MCKYCCTBEHHBIX HEMPOHHBIX CETEil». XPOHOIOTHYECKHE
JTanbl Pa3BUTHsI HEHPOHHBIX ceTel. Mozgenb uckyccTBeHHOro Hevipona Mak-Kamnoka u Ilurca,
[lepcentpon Pozenbnarra. OgHOCIONHBIE M MHOTOCIOMHBIE HEWpOHHbIE ceTH. CeTu NpsSMOro
PacpoOCTpaHEHUs] U CeTH C OOpaTHBIMHU CBs3sAMH. [loHATHE «riTyOOKHE HEHpOHHBIE CETH» M UX
npeumyinectsa. Knaccudukanys HeHpOHHBIX ceTell B pas3pe3e pacHpOCTpaHEHUs CUTHAllA U
rIyOWHBl HEHpOHHOHM ceTh. 3ajgauM, pemiaeMble TIIYOOKUMH HEWPOHHBIMH CeTMH. DyHKUIUH
aktuBanmu. OOopynoBaHWe, NpuMeHsiemoe Uil HelpoHHbIX cereil. CUDA — mporpamMMHbIi
unrepdeiic 111 GPU ot komnanuu NVIDIA.

Pazpmen 2. «[lakeTsr mporpamMm jist pabOTBI ¢ HEWPOHHBIMH ceTssMH». O030p MaKeToB
nporpamm. [Takersr mas pabotel ¢ qanabiME. [Takerst NUMPY u Pandas. TlakeTs! 11t ManmMHHOTO
obyuenns. JlucrpuOytuB Anaconda, makersr JupyterLab, Jupyter Notebook. bubmmorexku Python
JUISL MOZICIIMPOBaHus U 00yueHus HelipoHHoU cetu. [laketsr TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenue HeliponHoil cetn. HaGopel naHHBIX». OOyuyeHHEe C y4yHUTeleM,
oOydyeHue Oe3 yuutensi, oOydyeHHE C MOJKPEIUIEHHEM. AJTOPUTM OOpPaTHOTO PAaCHpOCTPaHEHHUS
oumOku. Tumsl 3a1a4, 3(h(EeKTUBHO perIaeMbIX C MOMOIIBIO TITyOOKHX HEWPOHHBIX ceTel (3amaun
pacrio3HaBaHusl, 3aaud KJIacCH(PHUKaIMM, 3a7add PErpeccHH, 3amadd Kiactepusarmn). Habopbr




JAHHBIX Uil 00y4eHHs HEHpOHHOW ceTH. TpeHMpOBOUHBIE, TECTOBBIE M IPOBEPOUYHBIEC JIAHHBIE.
Bo3morkHOCTH akeToB 1o padote ¢ Habopamu naHHBIX. [ToHsATHe 3noxu 0Oyuenus. [lornck HabopoB
JAHHBIX U3 pa3InuHbIX HeTOYHUKOB (Githab u aqpyrux).

Paznen 4. «[lonHocBsi3Has HelipoHHas ceTh npsiMoro pactpoctpanerus (FNN)». Ananus
Habopa MaHHBIX C TOYKH 3pEHUS MaJbHEUIIEro IMOCTPOCHUsI HelpoHHOW cetu. KommdecTBo
CKPBITBIX CJIOEB U KOJUYECTBO HEHPOHOB. ba3oBbie 0OBEKTHI U MapaMeTpbl 0ObEKTOB IIyOOKHX
HepoHHBIX cereil B TensorFlow.

Pa3znen 5. «IlocTtpoeHne apXUTEKTYpbl HEHPOHHOM ceTu U ee o0ydueHue». MeTpuku
kagectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkiun norepsb u
ONTUMHU3ATOPHl 00yueHUs. DYHKUMU MOTEeph M onTUMu3atopsl oOyuenus. Dynkmmu SGD,
RMSprop, Adam. Pacio3naBanue npeaMeToB oaexabl — Habop manuasix MNIST. TIpenckazanue
00y4eHHOI HEUPOCETH.

Pasnen 6. «Pabota ¢ TensorFlow u Kaggle». O6bexTsl, QyHKIMH 1 TapaMeTPbl 00bEKTOB
riny0okux HedponHbix cereit B TensorFlow. Pabora ¢ mmardopmoii Kaggle. Bosmoxnoctn
cepuca. OcuoBHoii ¢pyukmonan miatrhopmel Kaggle. CopesroBanus na Kaggle.

Paznen 7. «Ananu3 kauectBa 00ydeHus: HEHPOHHOH ceTn». OlieHKa peaqbHOro KayecTBa
MOJICNId HEHUPOHHON ceTh W Habopwl maHHBIX. [loHsATHE «@epeoOydyeHrEe» HEHPOHHOW CETH.
Omnpenenenue nepeoOydeHus 1 METOIbI OOPHOBI ¢ HUM.

Paznen 8. «llpuMeHeHre HEHPOHHBIX CeTeW Uil peleHHs 3aJaud  PEerpeccum.
[lkanupoBaHne W HOpPMaTW3alMs BXOAHBIX JaHHBIX. BBIOOp MeTpHUK KadecTBa, (yHKIUH
OLIMOOK M aKTUBAIIMK B 3aBUCUMOCTH OT peIaeMoi 3a1a4H.

Paznen 9. «CBépTounpie HelipoHHBIE ceTn». CpaBHEHHE IOJHOCBSI3HOW M CBEPTOYHOU
HEHPOHHBIX CeTel MpH pelIeHUH 3a7ay pacro3HaBaHus n3obpaxeHuil. SAapo ceépTku. Marpuua
n3o0paxkenmii. Cnou cBEpTkM W cinou noABbIOOpKH. MucTtpymentsr Keras m TensorFlow,
KOTOpbIE TO3BOJISIFOT IOCTPOUTH CBEPTOUHYIO HEMpPOHHYIO ceTh. CBsi3b MEXIy Habopamu
JMAHHBIX W apXUTEKTypoil Heiponnoir ceru. HabGop mammbix CIFAR-10. Apxutextypa
cBéprouHoii cetu LeNet 5.

Paznen 10. «IIpenBaputensbHo  oOyueHHBIE  HEHpoHHBIE  ceTWy». llpemmymiecTBa
UCIOJIb30BAaHUS MIPEBAPUTENILHO OO0Y4YEeHHBIX HeHpoHHbIX ceTeil. HelpoceTn, oOydueHHble Ha
Habope nmanHbIX ImageNet. O030p COBpEMEHHBIX NPEABAPUTEIBLHO OOYUEHHBIX APXHUTEKTYP
HEHpPOHHBIX ceTe A pelleHus 3aJauyd pacrno3HaBaHUs u3zoOpakeHuil. IlpeaBapurenbHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOyuenus B
HepoHHBIX ceTsx. [lepeHoc oOyueHHsI Ha mpuMepe NpeABapUTENbHO 00y4YeHHON HEeWpOHHOM
cetn VGG16.

Paznen 11. «HeliponHble ceTu i 3aj1a4 00pabOTKM €CTECTBEHHOTO s3bIKa». BBeneHue B
00pabOTKy €CTECTBEHHOIO f3blKa. AJTOPUTM MOJATOTOBKM TeKCTa (IIPUBEACHHE TEKCTa K
€IMHOMY PETUCTPY, OUYUCTKY TEKCTa OT JMIIHMX CHUMBOJIOB, TOKEHH3AIMUs TEKCTa, pPa3METKy
CJIOB 110 YacTsIM pedH, IPHUBEIECHUE CIIOB TEKCTa K HOPMaJIbHON (popme, BekTopu3alus). 3agaun
00pabOTKM €CTECTBEHHOIO sI3bIKa. APXUTEKTYpbl HEHpPOHHBIX CeTei, NPUMEHSEMBIX IpU
pelieHny 3a1a4 o0pabOTKH €CTECTBEHHOTO S3bIKa - CBEPTOYHBIE OJJTHOMEpPHbIE HEHPOHHBIE CETH
(CNN 1D) u pexyppenTHble HelipoHHBIE ceTH (RNN).

Paznen 12. «PexyppeHTHBIE HEWPOHHBIE CETH». APXUTEKTYPhI PEKYPPEHTHBIX HEHpPOHHBIX
ceTel, MPUMEHSIEMbIX JUTS PelieHus mpakTuueckux 3amad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeTobl u$poBbIX MPeACTaBICHUI TEKCTA:
YaCTOTHBI  MOJXOJ,  TEeMaTW4YeCKOe  MOJEIUPOBAaHME,  JUCTPUOYTHBHAs  CEMaHTHKA.
Wncrpymentapuii Keras u TensorFlow amst moctpoeHus MoJen peKyppeHTHOW HEHpOHHOM ceTH,
peratoriei 3aiauy knaccudukamu tekcroB. [Toctpoenue Helipocereit ¢ apxurekrypamu LSTM u
GRU Ha ocHose maxeroB Keras u TensorFlow.

5.2.2. ConeprkaHue TUCIATUIMHBI 110 BUIAM YICOHBIX 3aHITHH.

JlekmnoHHbBIE 3aHATHSA
Tabmuma 5.2.1

Ne | Howmep paznmena O6bem, gac.
n/n mctummEsl | O®0 [ 300 | 0300

Tema nexyuun

7 cemecTp

1 I 1 | - I - | 1 | BBeneHue B TEMaTUKy HCKYCCTBEHHBIX HEMPOHHBIX CEeTEH




2 2 - - 1 [TakeTsl nporpamm Ajst paboOThI ¢ HEHPOHHBIMH CETSIMH
3 3 - - 1 OOyu4enue HelipoHHO# cetn. Habopbl naHHBIX
[TonHOCBsI3HAs HEMPOHHAS CETh MPSIMOT0 PACIIPOCTPAHEHUS
4 4 - - 1
(FNN)
5 5 - - 1 [TocTpoeHue apXUTEKTYpbl HEHPOHHOM ceTn U ee 00y4eHHe
6 6 - - 1 Pa6ota c TensorFlow u Kaggle
7 7 - - 1 AHanu3 KauecTBa 00y4eHHs HEHPOHHOU CeTH
8 8 ) ) 1 [IpumeHeHne HEHPOHHBIX CEeTeH ISl pelIeH s 3a1a41
perpeccuu
9 9 - - 1 CBEpTOYHBIC HEHPOHHBIE CETH
10 10 - - 1 [IpexBapuTenbHo 00y4YeHHbIE HEHPOHHbIE CETH
11 11 - - 1 HeiipoHHble ceTy 1y1st 3a1a4 00paOOTKH €CTECTBEHHOTO SI3bIKa
12 12 - - 1 PexyppeHTHBIE HEHPOHHBIE CETH
HUroro: - - 12
JlabopaTtopHbie paGoThI
JlaGopaTopHble 3aHATUS Y4€OHBIM IIAHOM HE MPETYCMOTPEHBI.
HpaRTqucKne 3aHATHUA
Tab6muua 5.2.2
Ne Howmep paznena O0bewM, yac. T 5 046
n/n mictummEel | OGO | 300 [ 0300 CMé TIPAKTITCCKOH paboTh!
7 cemecTp
1 1 - - 2 Heiiponnsie cetn. [lepcentpon
2 2 - - 2 Pa6ora ¢ makeramu si3p1ka Python: NumPy, Pandas
3 3 - - 2 Pabota ¢ Habopamu JaHHBIX
4 4 - - 2 [TocTpoenue nMoJHOCBA3HON HEMPOHHOM CETH MPSIMOTO
pacnpoctpanerns (FNN)
5 5 - - 2 [MocTpoeHne apXUTEKTyphl HEHPOHHOU CeTH M ee 00yIeHHE
6 6 - - 2 Pabora ¢ Kaggle
7 7 - - 2 AHanus kadecTBa 00y4eHHs1 HeHpoHHOH ceTn. boproba ¢
nepeo0ydeHueM
8 8 - - 2 ITocTpoeHye HEHPOHHON CETH AN PELICHUS 3a1a4u
perpeccuu
9 9 - - 2 [TocTpoeHne cBEPTOYHON HEWPOHHOMU CETH
10 10 - - 2 Peammzarus Kapt Koxonena
11 11 - - 2 I'enepauus Adaline HC ¢ ncnions3oBanueM QpyHKIMNA
00yueHHs
12 12 - - 2 I'enepanus konkypenTocnocooHor HC ¢ ucnonszoBanuem
byHKIUH
HUroro: - - 24
CamocTrosiTeibHAast padoTa CTyJeHTa
Tabmuma 5.2.3
Ne Homep O0neMm, yac.
i paszena Tema Bun CPC
JIUCIIUIUINHBI 0d0 ‘ 300 ‘ 03d0
7 cemecTp
BBenenue B TeMatuky
1 1 i i 5 HCKY CCTBOHHBIX [loaroroBka K NpPaKTHYECKUM
N N paboTtam
HEWpPOHHBIX ceTel
[MTakeTs! porpamMm st [loaroroBka K NpPaKTHYECKUM
2 2 - - 5 paboThl ¢ HEWPOHHBIMHU paboram
CeTsAMH
3 3 ) i 5 OOyueHne HEHPOHHOM [MoaroroBka K MPakTUYECKUM
cetu. HaGopsl JaHHBIX paboram
[MonHocBs3Hast HelipoHHast | [ToAroTOBKA K MPAaKTHYECKUM
4 4 - - 5 CEeTh MPSMOTO paboTtam
pacnpoctpanerns (FNN)
5 5 ) ) 5 IToctpoenue apxurektypbl | IloAroroBka K MpakTUYECKUM
HEHPOHHOM CETH U ee pabotam




o0yucHHe
6 6 ) 5 Pa6ora ¢ TensorFlow u IToaroToBka K MpakTUYECKUM
Kaggle paboram
7 7 i 5 Amnanu3 kayecTBa [ToaroroBka K MpakTHYECKUM
00yueHHs HEHPOHHOM ceTH | paboTam
[Tpumenenne HEHPOHHBIX [ToaroroBka K MPakTUYECKUM
8 8 - 5 ceTeil IS peleHus 3a1a4n | paboTam
perpeccuu
9 9 ) 5 CBEpTOUHBIC HEUPOHHBIE IToaroToBka K MpakTUYECKUM
ceTH pabotam
IIpenBaputenbsHO IToaroToBka K NpakTUYECKUM
10 10 - 5 oOyJeHHbIe HEHPOHHBIE paboram
cetn
Heifiponnsie cetu mist IToaroToBka K mpakTU4ECKUM
11 11 - 7 3amad 00paboTKH paboram
€CTECTBEHHOTO SI3bIKA
12 12 ) 15 PexyppenTHbIe HelipoHHbIe | IToAroToBKa K MPakTHUECKUM
cetu paboram
15 1-12 - - 1-12 IToaroroBka k 3auery
HWroro: - - 72

5.2.3. TlpenonaBaHue AWCHHUILIUHBI BEACTCS C NPHUMCHECHHUEM CIICAYIOIIUX BHUJIOB
00pa30BaTeIbHBIX TEXHOJIOIHIA:

—  BU3yaJm3amnus yd4eOHOro marepuajia B O(QHCHOM TakeTe B JHUAJIOTOBOM PEXKHME
(JIEKITMOHHBIC 3aHATHS);

— paboTa B MaJbIX Ipymmax (mpakTHYecKre padboThl);

—  HWHIWBHIyaJbHbIC 3a1aHUs (IPAKTHYCCKHE PabOTHI).

6. TemaTnka KypCOBBIX POEKTOB
KypcoBble poeKTsl yueOHBIM IUIAHOM HE MPELYCMOTPEHBI.
7. KoHTpoJibHBbIE padoTHI
KoHnTpoibHble paboThl y4eOHBIM IJIAHOM HE IPEyCMOTPEHBI.

8. OueHka pe3yJIbTATOB OCBOECHHS AUCHHUIIUHBI
8.1. Kputepuu olieHMBaHHS CTENEHU MOJHOTHI M KadecTBA OCBOCHMsI KOMIIETEHLUH B
COOTBETCTBUHU C IJIAHUPYEMBIMHU pe3ybTaTaMH 00ydeHust npuseaeHsl B [Ipunoxenun 1.
8.2. PeiliTuHroBas cucreMa OIICHMBAaHHUS CTENEHHM IIOJHOTHI M KadyecTBa OCBOEHUS
KOMITETEHIIHI 00yJaromUXCsi O9HO-3a09HOM (hOpMBI 00yUeHHS MTpecTaBieHa B Tabmwuie 8.1.
Tab6muna 8.1

Ner/n | Buapl MmeponpusiTHii B paMKax TEKyIIET0 KOHTPOJIS | Komuectso 6aoB

1 Texymmas aTTecTanus

1 Ipaktrdeckas pabora Nel-4 0-20
2 KontpomsHsrii TecT Nel 0-10
HNTOT'O 3a nepByro TEKYIIYIO aTTECTAIIIO 0-30

2 Tekylas aTTecTanus
3 [Tpakrryeckas padora Ne5-8 0-20
4 KonTtponsnslii Tect Ne2 0-10
HTOI'O 3a BTOPYIO TEKYLIYIO aTTECTALIMIO 0-30

3 TeKymas aTTecTanys
5 [Tpakrryeckas padora Ne9-12 0-20
6 Konrpossnslii Tect Ne 3-4 0-20
HTOI'O 3a TpeTblo TEKYUIYIO aTTECTALUIO 0-40
BCEI'O 0-100

9. VYuedHo-MeToaMYecKOEe M HHPOPMALMOHHOE O0ecnedeHne TUCIUTTUHBI
9.1. IlepeueHp peKOMEHIyeMOI JInTepaTyphl npeacrasiieH B [Ipunoxennn 2.
9.2. CoBpemennble mpodeccuoHanbHble 0a3bl NaHHBIX U HUH(POPMAIMOHHBIE CIPaBOYHbBIE
CHCTEMBEI.
NudopmannonHsie pecypebl




DeKTPOHHBIN KaTtanor/DnekTpoHHas oubdmuoreka TUY http://webirbis.tsogu.ru/

IBC «Jlanuwy http://e.lanbook.com

Havyunas snextponnas oubamnoreka ELIBRARY.RU http://www.elibrary.ru

DBC «Opaitt» https://www.biblio-online.ru

OBC «bubanoxommuiekratopy http://bibliokomplektator.ru/

Hammonanensiil Duexkrponno-Mudopmanmonnsiii Koncopunym (HOUKOH)

NoookrowhE

MeXIyHApOIHBIM €BPONCHCKUM MHICKC IMTHPOBAHUS B obacTu T'YMAaHHUTApPHBIX

HaVK European Reference Index for the Humanities (ERIH)

8. MexJIyHapOIHBIE Ded)eDaTI/IBHBIe 0a3ml HAYYHBIX M3JaHUI http://WWW.SCODUS.Com

9. bubauoreka

TEXHUYECKUX  CTaTell 1mo  pa3paboTke HePTSIHLIX M Ta30BLIX
MecTopokaeHni OOecTBa HHXKeHEepoB-HePTaHUKOB SPE
10. POLPRED.com O630p CMU
11. basa gannbeix Pocnatent
ITone3Hple CCBUIKK HA JIPYTHE DIEKTPOHHEIE PECYPCHI
12. Poccuiickuii rocygapCTBEHHBINH yHHBepcuTer HedTd M rasa umMm. M.M. I'yOkmnHa

http://elib.tsogu.ru/

13. Bubuunoreka YPUMCKOro rocyaapcrBEHHOr0 HeTAHOrO0 TEXHUUYECKOIO VHUBEPCUTETA

http://elib.tsoqu.ru/

14. HayuHo-TexHWYECKass OMOIMOTEKa YXTHHCKOTO TOCYJapCTBEHHOTO TEXHHYECKOTO
yauBepcureta http://elib.tsogu.ru/

15. Tlouckoseie cuctembr Google, Yandex, Rambler.

9.3. JlumeH3noHHOE ® CBOOOJIHO PACIPOCTPAHIEMOE IMPOrPaMMHOE OOeCIeYCHHEe —

Microsoft Office Professional

Plus; Microsoft Windows;

CBoboano-pacnpoctpansiemoe I10.

Zoom (OecrutaTHas Bepcus),

10. MaTepI/IaJ'[I)HO-TeXHH'leCKOC odecmeyeHue AUCHHUIIIMHBI
HOMCH_IGHI/IH JJIA IIPOBCACHUA BCEX BUIOB pa6OTBI, npeaAyCMOTPCHHBIX y‘Ie6HbIM I1JIaHOM,
YKOMIIJICKTOBAHBI HGO6XOI{I/IMI)IM 060p}II[0BaHI/I€M U TCXHUYCCKHUMHU CPEACTBAMU O6y‘I€HI/I$I.

Tab6muna 10.1

HanmeHnoBanne y4eOHBIX
Ne MPEMETOB, KYPCOB,
n/n JTUCTIUTUIAH (MOJTyJIeH),
MIPAKTUKU, HHBIX BHIOB
y4eOHOM JesITeNLHOCTH,
MPEYCMOTPEHHBIX C
Y4eOHBIM IIJIAHOM

HanmeHnoBanue noMenieHui i
TIPOBE/ICHUS BCEX BHIOB yUeOHOM
JeSITeIBbHOCTH, TIPEIyCMOTPEHHOMN YUIeOHBIM
IIJIAHOM, B TOM YHUCJIE ITOMEIEHUS ISt
CaMOCTOSITENILHON pabOThI, C yKa3aHUEM
MePEYHs OCHOBHOTO 000pYI0BaHMUs, Y1eOHO-
HaTJISITHBIX TTOCOOUH U MCTIONBh3yEeMOT 0

Anpec (MECTOPOXKICHHE)
MOMEIICHUHT IS TPOBEICHUS
BCEX BHJIOB Y4eOHOM
JIEATENBHOCTH NIPEAYCMOTPEHHON
y4eOHBIM MIaHOM ( B cliydae
peanu3aiiu 00pa3oBaTeIbHON
NpOrpaMMBbI B ceTeBoil hopme

00OpazoBaresbHO HpOTrpaMMHOTO o0ecTiedeHns JIOTIOJTHUTEHHO YKa3bIBaeTCs
TIPOTPaMMEI HaNMCHOBAHHE OPTaHM3AIINH, C
KOTOPOH 3aKJII0YaeTCs IOTOBOP)
2 3 4

Heliponnsie cetn

JIeKIIMOHHBIC 3aHATHS:

Y4eOHas ayTuTOpus IS IPOBEACHUS
3aHATHUH JEKIIMOHHOTO TUIIA, TPYIIOBBIX U
WHIWBUIYATEHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOU aTTECTAUU
(KOMITBIOTEpHBIH KJ1acc)

OCHAaIIIEHHOCTb:

Y4eOHast MeOeIb: CTOJIBI, CTYIIbsI, CTOJIBI
KOMIIBIOTEPHBIE, CTYJIbSI KOMITBIOTCPHBIC
KPYTSAIIMECS, TOCKA Ay TUTOpHAs, TPHOyHa
JUUTS 9TCHUS JICKIUH, CTEIIIax
METAJUTMIECKHM, MIKa() METAILTIYSCKUI.

628609, TromeHckas 001acThb,
XaHTeI-MaHcHiCKHI
aBTOHOMHBIN okpyT — Orpa,

r. HwxueBapToBck, 3ananHblit
MIPOMBIILIEHHBIN y3ei, [laHens
20, yn. Jlenuna, a. 2/T1, ctp. 9,
ayn. 405

Komnbrorepsl B KOMIUIEKTE, IPOEKTOD,

MIPOEKIUOHHBIN dKpaH, KOJOHKU.

[IpaxkTrdeckue 3aHATUS: 628609, TromeHcKast 001acTh,
VYuebnast ayguropus Il NpoBeneHMs | XaHTbI-MaHCHHCKUH

3aHATUI CEMUHAPCKOTO THIIA, (MPAKTHYCCKIE
3aHATHUS), TPYNIOBBIX W HWHINBHUIYaITHHBIX

aBTOHOMHBIN okpyT — Orpa,
r. HmwkueBapTOBCK, 3amaiHblii



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/

KOHcyHLTaHHﬁ, TCKYLIETO KOHTPOJIA n HpOMBIIIIJ'IeHHLIﬁ y3ei, Ilanens

MIPOMEKYTOUHON arrecrammu | 20, yn. Jlennna, 1. 2/T1, ctp. 9,
(KOMIIBIOTEpHBIH Ki1acc). ayn. 405
OCHaIIEHHOCTb:

Y4eOHast MeOeIb: CTOJIBI, CTYJIIbs, CTOJIBI
KOMITEIOTEPHBIE, CTYIIbsI KOMITBIOTEPHBIC
KpYTSAIIHUECs, TOCKa ayTUTOpHAs, TpHOyHA
JUISL YTeHUS JICKIIUH, CTEIIax
METAJUIMIECKHH, KA METATTHIECKUH.
KommproTepsl B KOMIUIEKTE, IPOEKTOP,
MPOCSKITMOHHBIN SKpaH, KOJOHKU.

11. MeTtoauyeckue ykazanusi mo opranuzamuu CPC

11.1. Meroauueckue yka3aHus 10 MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM.

[IpakTuueckue 3aHATHS CIOCOOCTBYIOT YIIyOJIEHHOMY HW3YYEHHMIO JUCUUIUIMHBI H
CIIy’)kKaT OCHOBHOH (OpMOIl TOJBENEHUS HTOTOB CAaMOCTOSTEIBHONH pabOThI CTYAEHTOB.
OcHoBHasl 1eNIb 3aKJIIOYAETCsl HE TOJIBKO YIIyOUTh M 3aKpElUTh TEOPETUUECKHE 3HaHUS, HO U
c(hOpMHUPOBATH MPAKTUIECKHE KOMITETEHITUHN, HEOOXOIUMBIC Oy IYIIUM CIEIIHAIACTAM.

Ha mpakTuyecknx 3aHSATUSX MPUBETCTBYETCS AKTUBHOE Y4YacTHE B OOCYXKICHHH
KOHKPETHBIX CHTYyallui, CIIOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHUH HAXOMUTh HamOoiee
3¢ pexTUBHBIC pellleHuUs TOCTABICHHBIX MPO0IeM, YMETh HAXOAUTh MOJIE3HbINA TOTOTHUTEIbHBIN
MaTepHall 0 TEMATUKE 3aHITUH.

PexoMenayercs crnenyrolas cxema MoAroTOBKH K 3aHSATHIO:

1. IIpopaboTaTh KOHCIIEKT JICKITUA;

2. I3y4uTh peKOMEHI0BaHHYIO TUTEPATYPY;

3. Ilpu 3aTpyaHeHHAX CPOPMYIUPOBATH BOIPOCHI K MPENOaBATEINIO.

11.2. MeTtoanueckue yKa3aHUs 110 OPraHU3aluN CaMOCTOSTETbHON PaOOTHI.

CaMocrtosiTenbHast paboTa sBIsSETCS OJHOW W3 BaXHEWIUX (opMm u3ydeHus 000N
quciuiuinHel. OHa MO3BOJISIET CHUCTEMATH3UPOBATh U YIIyOUTh TEOPETHUYECKHE 3HAHMS,
3aKpeMUTh YMEHHUS U HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHHMM MOJb30BaThCS HAy4yHOH U
yueOHO-MeToiudyeckoil  sureparypoll.  Ilo3HaBarenbHast — JeSATENBbHOCTH B Ipoliecce
CaMOCTOSITENIbHON paboThl TpeOYyeT BHICOKOTO YPOBHS aKTUBHOCTH U CAMOOPTaHU30BaHHOCTH.

B yuyebHOM mpoliecce BBIIENSAIOT JBa BUAA CAMOCTOSITENIbHON palOOThI: aylIUTOpHAs U
BHEAYyIUTOPHAS.

AyauTopHas caMOCTOATENbHAasE paboTa MO JTUCHUIUIMHE BBIMOJIHSAETCS Ha Y4YEOHBIX
3aHSTHSIX 110l HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOIABATEINS U IO €T0 3a/laHuUI0.

BueaynutopHas  camocrosiTenbHass — paboTa  mOpeAcTaBiseT  co0OMl  JIornyeckoe
NPOJOJDKEHUE ayAUTOPHBIX 3aHATHHA. 3aTpaThl BPEMEHU Ha BBINOJHEHUE OSTOW pPabOTHI
perIaMeHTHPYIOTCS pabovnM y4eOHBIM MIaHOM. PexxuM paboThl BEIOMpaeT caM 00yJaromuics B
3aBHCHUMOCTH OT CBOMX CHOCOOHOCTEH M KOHKPETHBIX YCIOBHH.

CaMmocrosiTenbHass paboTa MOXKET OCYUIECTBIATHCA HWHAMBUAYAIBHO WM TpyINIaMu
MarucTpaHTOB B 3aBUCHUMOCTH OT II€JH, 00beMa, KOHKPETHOW TEeMaTHKH CaMOCTOSATEIIbHON
paboThl, YPOBHSI CJIO)KHOCTH, YPOBHSI YMEHUN MarucTpPaHTOB.

CamocrodarenbHas paboTa BKIIOUYaeT B ceOs paboTy ¢ KOHCIIEKTOM JIEKIUH, U3ydyeHHEe U
KOHCIIEKTUPOBAHUE pEeKOMeH1yeMon JUTEpaTyphl, MOATOTOBKA MYJIbTUMEINA-
COOOIIeHNI/IOKIIaI0B, TIOATOTOBKA pedepaTa, TECTUPOBAHUE, pPELICHHE 3a/1a4 M yINpaKHEHUH
no oOpasly, pelleHHe BapUaTUBHBIX 3aJad, BBHIIOJHEHHE YepTekKed, CXeM, pacyeToB
(rpacdmyeckux paboT), pelIeHHEe CUTYaLUMOHHBIX (MPO(eCcCHOHANBHBIX) 3a]ad, MOATOTOBKA K
JEJIOBBIM HWIpaM, MPOEKTUPOBAHHWE M MOJAEIUPOBAHUE pa3HbIX BUIOB U KOMIIOHEHTOB
npodecCHOHATIBLHOM 1eATeNbHOCTH, HAyYHO-HCCIeI0BaTeNbCKYIO padoTy U Jp.

KouTponp  pe3ynabTaToB  BHEAyIUTOPHOM  CaMOCTOSITENbHOM  pabOTBI  MOXKET
OCYILECTBIISATHCSL B TpeesaXx BPEeMEHH, OTBEJIEHHOIO Ha 00s3aTellbHbIe y4eOHbIE 3aHATUS IO
JUCIUIUIMHE W BHEAYIUTOPHYIO CAMOCTOATEIbHYIO pabOTy MarucTpaHTOB IO AUCLMILIMHE,
MOYET MPOXOAUTH B MUCbMEHHOM, YCTHOM MJIM CMELIaHHOH Gopme.




[Ipunoxenue 1

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

Juciumiuaa: HEMPOHHBIE CETU

Kon, nHanpaBnenue noaroroBku: 21.03.01 HEOTEI'A3BOBOE JEJIO

Hanpasnennocts (mpoduis): SKCIUIVATANNA U OBCIIYXKUBAHUE TEXHOJIOTUYECKNX OBBEKTOB HEOTETI'A30BOI'O ITPOU3BOJICTBA

Koo u

Konmn

Kpurepun onieHnBaHus pe3yabTaTOB 00ydeHUS

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

YK-1 VYK-1.1. OcymectBisier | 3Hath: 31 kiaccuueckue | 3HaeT  HAa  HU3KOM | 3HaeT Ha  CpedHeM | 3HaeT Ha  BBICOKOM | 3HAE€T B COBEPILEHCTBE
BBIOOD aKTyaJIbHBIX | MaTeMaTHYECKUE MOJICNH, | YPOBHE KJIACCHYECKHE | YPOBHE KIIACCHYECKHE | yPOBHE KIIACCHYECKUE | KIACCHYECKHE
POCCHICKHX W 3apyOeXHBIX | MPUMEHSIEMbIE B | MaTeMaTHYECKHE MaTeMaTHIeCKHe MaTeMaTHIeCKHe MaTeMaTHIeCKHe
HNCTOYHHMKOB, a TaK K€ | Pa3IM4HBIX 00acTax | MOJENH, IPUMEHIEMbIC | MOJIEIH, IPUMEHIEMBIC | MOJIEIH, IPUMEHIEMBIC | MOJENH, IPUMEHSIEMbIC
MOUCK, cOOp W 00pabOTKY | 4eIOBEUECKOI B Pa3JIUYHBIX 00JACTAX | B Pa3IMUHBIX 00JACTAX | B PA3IMYHBIX O0JACTAX | B Pa3IMUYHBIX 00JaCTAX
nHpopmanny, HeoOXOTUMOH | AEATEIHLHOCTH YeJI0BEYECKOU YEJI0BEYECKOU YEJI0BEYECKOU YEJI0BEYECKOU
JUISL peIlieHus] OCTaBIeHHON JICSITETIbHOCTH JIESITETIBHOCTH JIESITETIBHOCTH JIESITETIBHOCTH
331241 YMers: V1 | YmMeer Ha HH3KOM | YMEET Ha cpelHeM | YMeeT Ha BBICOKOM | YMEET B COBEpPILICHCTBE

MOJU(UIMPOBATH YpOBHE YpOBHE YpOBHE MOJU(MUIMPOBATH
KJIacCH9YecKue MOJU(UIMPOBATH MOIU(UIMPOBATH MOJU(UIMPOBATH KJIaCCHYECKHe
MaTeMaTHYeCKHEe MOJENH | KIacCH4ecKue KJIacCHYECKHe KJIacCHYECKHe MaTeMaTHYeCKue
JUISl pEIICHNS] KOHKPETHBIX | MaTeMaTH4YecKUe MaTeMaTHYeCKHe MaTeMaTHYeCKHe MOJENM ISl pEIIeHUs
3a71a4 NpoQecCHOHAIBHON | MOJENH JUIsl PEIIeHUS | MOJENH JUISl PEIICHUS | MOJENH JUIS PEIICHMS | KOHKPETHBIX 3a1aq
JIeSITeIIbHOCTH KOHKPETHBIX 3a7a4 | KOHKPETHBIX 3a7a4 | KOHKPETHBIX 3ama4 | npodeccnoHaAILHOM
npodeccrnoHabHOM npodeccrnoHaIbHOM npodeccrnoHaIbHOM JIeSITEIIbHOCTH
JIeSITeIIbHOCTH JIeSITEIIbHOCTH JIeSITEIIbHOCTH
Bmagets: Bl  ombiTom Bnaneer Ha Bnaneer Ha Bianeer Ha Bianeer B
IPUMEHEHUS METOJAOB | HU3KOM YPOBHE | CpeqHeM YPOBHE | BBICOKOM YPOBHE | COBEpILEHCTBE
MaTeMaTHIECKOTO ONBITOM  TPHUMEHEHHS | ONBITOM MNPUMEHEHHUS | ONBITOM HPUMEHEHHS | OIBITOM IPUMEHEHHS
MOJICITUPOBAHUS JUISL | METOJIOB METOZIOB METOZIOB METOZIOB
pemeHus KOHKPETHBIX | MaTeMaTH4eCKOTO MaTeMaTHIECKOTO MaTeMaTHIECKOTO MaTEeMaTHIECKOTO
3a1a4 Mpo¢eCCHOHANBHON | MOACNHPOBAHUS Ui | MOJACTUPOBAHMSA Ul | MOAEIMPOBAHUS U | MOJCIUPOBAHHUA IS
JIESITETIBHOCTH. peLICHUs] KOHKPETHBIX | PElICHUs] KOHKPETHBIX | PElIeHWS] KOHKPETHBIX | PEIleHHs] KOHKPETHBIX

3aj1a4
npoQeCCHOHATBHOM
JIESITEIbHOCTH.

3aj1a4
npodeCCHOHATBHOM
JIESITEIIbHOCTH.

3aj1a4
npo¢eCCHOHATBHOM
JIESITEIbHOCTH.

3aj1a4
po¢eCCHOHATBHOM
JIESITEIIbHOCTH.
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(UJIK) 00y4eHHs M0 AUCHIUILTHHE 1-2 3 4 5
VK-1.2. Cuctemarusupyer u | 3HaTh: 32 crocoOsl | 3HaeT Ha  HU3KOM | 3HaeT Ha  cpegHeM | 3HaeT Ha  BBICOKOM | 3HAeT B COBEPIICHCTBE
KPUTHYECKH  aHAIM3HPYET | MPUMEHECHHUS Mozeneit | ypoBHE CHOCOOBI | ypOBHE crocoOBI | ypoBHE CHOCOOBI | COCOOBI TPUMEHEHUS
nHPOPMALINIO, TIONYYCHHYIO | HEMPOHHBIX CeTel Ui | IPUMEHEHHS MOZeNel | MpuMeHeHHs Mojeiel | IpUMEeHEeHHsT MoJeleil | Mojened  HEeHPOHHBIX
W3 pa3HBIX HCTOYHHKOB, B | 00pa0OTKM WH(POpPMANWU U | HEHPOHHBIX CeTe s | HEHPOHHBIX ceTell Uil | HeMpOHHBIX ceTei A | ceredl s oOpaboTku
COOTBETCTBUHU ¢ | pacmo3HaBaHU 00pa30B 00paboTkn 00paboTkn 00paboTkn nHPOPMALINH u
TpeOOBaHUSIMH U YCIOBHIMU nHdopmanuu u | uHpOpMaIUU u | uHpOpMaAIHU U | pacrio3HaBaHUs
3a7a4u pacro3HaBaHuUs pacro3HaBaHus pacro3HaBaHus o0pazoB
006pazoB 00pazoB 00pazoB
YMmets: VY2 oueHuBaTh | YMEET Ha  HHU3KOM | YMEET Ha CpelHeM | YMeeT Ha BBICOKOM | YMeeT B COBEpIICHCTBE
Ka4yCCTBO O6y‘-IeHI/I)I YpPOBHE OIICHMBATb | YPOBHC OILICHMUBATh | YPOBHC OIICHMBATh | p€lIaTb OLICHUBATh
Mojenei MAIIMHHOTO | Ka4eCTBO 0o0y4eHus | Ka4ecTBO 00y4eHHs | KauecTBO 00y4eHHs | KauecTBO 00y4eHus
00y4eHus MoJelled  MAaIIMHHOTO | MOJENeH MAIIMHHOTO | MOJENed MAIIMHHOTO | MOJAEJNEH MAIIMHHOTO
0o0yJeHHs 00ydeHUS 00ydeHUS 00yUeHUS
Brnaners: B2 Bnageer Ha Bnangeer Ha Bnaneer Ha Bnaneer B
TEXHOJIOTHSIMHA aHAIW3a U | HU3KOM YPOBHE | CpeaHEM YPOBHE | BBEICOKOM YPOBHE | COBEPIICHCTBE
MHTEPIPETALNH TEXHOJIOTHSIMU aHAIN3a | TEXHOJOTHSMHU aHAJIN3a | TEXHOJOTHSIMM aHaIN3a | TEXHOJOTMSAMH aHAIHN3a
MOJYYCHHBIX JIaHHBIX B | U MUHTEPIIPETALNN | U MHTEPIIPETalu | U UHTEPIIPETALNH | U HHTEPIIPETALNH

obnactu
MHTEJUICKTYaIbHbBIX
CHCTEM.

MOJYYSHHBIX JaHHBIX B
obnactu
I/IHTCHHCKTyaHBHBIX
CHCTEM.

MOJYYEHHBIX JAHHBIX B
obnactu
I/IHTCHHCKTyaHBHLIX
CHCTEM.

MOJYYSHHBIX JAHHBIX B
obnactu
I/IHTCHHCKTyaHBHLIX
CHCTEM.

MOJYYEHHBIX JAHHBIX B
obnactu
HHTeHHeKTyaHBHLIX
CHCTEM.




Konun

Konmn

Kpurepun onieHnBaHus pe3yabTaTOB 00yYEeHUS

Kon HalMEHOBaHME UHIUKATOPA
KOMIIETEHIIMU JOCTHKEHHSI KOMIIETEHIINH HAlMEHOBAHHE PesyIbTaTa
00y4eHHs M0 AUCHIUILTHHE 1-2 3 4 5
(MIK)

YK-2. VK-2.1. IlpoBogut aHamu3 | 3HaTh: 33 TOCTAaHOBKY | 3HaeT Ha  HU3KOM | 3HaeT Ha cpegHeM | 3HaeT HA  BBICOKOM | 3HAeT B COBEPIICHCTBE
MIOCTaBIEHHOM L€ W | OCHOBHBIX 3a/1a4 | ypOBHE  IOCTaHOBKY | YPOBHE  TIOCTAaHOBKY | ypOBHE  ITOCTAHOBKY | IIOCTAHOBKY OCHOBHBIX
dbopmynupyeT MAaIIUHHOTO 00y4eHUsI, | OCHOBHBIX 3a/1a4 | OCHOBHBIX 3a1a4 | OCHOBHBIX 3a1a4 | 3a1a4 MAaIIMHHOTO
COBOKYITHOCTb OCHOBHBIC  TOHATHS ¥ | MAlIMHHOTO OOYYEHMs, | MAIIMHHOTO OOYYEHWs, | MAIIMHHOIO OOy4eHMs, | OOy4eHHS, OCHOBHBIC
B3aUMOCBSI3aHHBIX  3a7ad, | 0a30BBIM MaTeMaTHYECKUil | OCHOBHBIC TIOHATHA U | OCHOBHBIC IIOHATHS W | OCHOBHBIC IIOHATHS U | MOHATHS W  0a30BBIN
KOTOpBIE HEOOXOAMMO | anmapar HeYeTKOM JIOTHKH; | 0a30BbIi 0a30Bblit 0a30Bblit MaTeMaTH4ecKuil
PEIIUTh I ee JOCTIDKEHUsT | crocoObl  THOpHIM3AINMM | MaTeMaTHYECKUil MaTeMaTHYeCKuil MaTeMaTHYeCKuil ammapar HEYeTKOH

METOZ0B arnmapar HEYEeTKOW | ammapar HEYEeTKOW | ammapar HEYETKOU | JIOTUKH; CIIOCOOBI
BBIUUCIUTEIHLHOTO JIOTHKY; CHOCOOBI | JIOTHKHY; CIOCOOBI | JIOTHUKH; CIOCOOBI | THOpPHUIM3ALIUH
HHTEJUIeKTa ¢ | rubpuanzanuu ruOpUIU3aIUT ruOpUIU3aIT METOIOB
UCTIONB30BaHUEM METOZOB METOZOB METOZOB BBIYUCIIUTENILHOTO
TPaJULMOHHBIX  METOJOB | BBIYUCIUTEIHLHOIO BBIUUCIIUTENILHOTO BBIUUCIIUTENILHOTO HHTEJUIEKTa c
ONTUMH3ALNN U | UHTEIIEKTa C | UHTENIEKTa C | MHTENIEeKTa C | UCIIONIL30BaHUEM
pacrozHaBaHUs 00pa3oB UCTIONIb30BaHUEM UCTIONB30BaHUEM UCTIONB30BaHUEM TpaIULMOHHBIX
TpaIULMOHHBIX TpaIULMOHHBIX TpaIULMOHHBIX METOJ0B ONTHMH3ALUU
METOJI0B ONTHMH3ALUU | METOJOB ONTHMHU3ALUM | METOJOB ONTUMH3ALMU | U pacrno3HaBaHUs
u pacmo3HaBaHMA | U pacro3HaBaHuA | U pacmo3HaBaHug | 006pa30oB
006pazoB 00pazoB 006pazoB
YMmers: Y3  mpoBoIuThH | YMEeT Ha  HHM3KOM | YMEET Ha CpelHeM | YMeeT Ha BBICOKOM | YMEET B COBEpIICHCTBE
aHau3 3a/1a4n JUIsL | YpOBHE HIPOBOJHTH | YPOBHE MIPOBOJUTH | yPOBHE MPOBOJUTH | IIPOBOJIUTH aHau3
BbIOOpa HAWIyd4IIero | aHaluW3 3aJa4yd Ui | aHaIW3 3ajadd  JUIA | aHaJdu3 3aJa4dd  JUIsd | 3a7a4d A BBIOOpa
METOZ[a BBIYMCIIUTENIFHOTO | BEIOOpa  HAWJIyYIIEro | BRIOOpa  HawiIydllero | BbIOOpa  HAWIYYIero | HAWIYYIIEro  MeTofa
MHTEJUIeKTa WA | MeTofa MeTofa MeTofa BBIUHCIIUTEIHFHOTO
THOPUIHOTO METOJa, | BEIYUCIUTEIHHOIO BBIUUCIIUTENLHOIO BBIUUCIIUTENLHOIO HHTEJIEKTa WIH
HOIXOAALIETO JUIsl | UHTEIUIeKTa WM | UHTEIUIEKTa UM | UHTEIUIEKTa win | THOpUAHOTO  METoJa,
KOHKPETHOH 3a/1a4y; THOpUIHOTO  METOJa, | THOPUAHOTO  METOoJa, | THOPUIAHOTO  METOoJa, | HMOAXOASIIEro Juis
HOIXOAALIETO JUIs | TIOAXOASIILETO U | HOAXOMALIETO JUl | KOHKPETHOH 3a/1a4H;
KOHKpPETHOH 3a/1a4H; KOHKpPETHOH 3a/1a4H; KOHKpPETHOH 3a/1a4H;
Banets: B3 | Bnaneer Ha HuskoMm | Bnameer Ha cpenHem | Bnameer Ha BwicokoMm | Bnaapeer B
HHCTPYMEHTAMHU YpOBHE YpOBHE YpOBHE COBEpPILICHCTBE
MIPOEKTUPOBAHUS U OIIEHKA | WHCTPYMEHTaMHU HHCTPYMEHTAMHU HHCTPYMEHTaMHU HHCTPYMEHTAMHU
KagecTBa MoJieNell | IPOEKTUPOBAHHSA U | IPOEKTHPOBAHUS U | IPOEKTHPOBAHU U | IPOEKTHPOBAHUS u
HEHPOHHBIX ceTeil OIIeHKa KayecTBa | OIEHKa KadyecTBa | OLEHKa KayecTBa | OIEHKa Ka4yecTBa
MOZAENEH  HEHWPOHHBIX | MOZENEH HEHPOHHBIX | MOJEJIEH HEUPOHHBIX | MOJENEH  HEHPOHHBIX
cerei ceren ceren ceTen
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Kpurepun onieHnBaHus pe3yabTaTOB 00yYEeHUS

(UJIK) 00y4eHHs M0 AUCHIUILTHHE 1-2 3 4 5
YK-2.2 Breibupaer | 3ath: 34  ocHOBHBIC | 3HaeT Ha ~ HE3KOM | 3HaeT Ha CpegHeM | 3HaeT Ha BBICOKOM | 3HAaeT B COBEPIICHCTBE
ONITHMAJIbHBIN cnoco6 | apxutektypsl  VHC  u | ypoBHe OCHOBHBIE | yPOBHE OCHOBHBIE | yPOBHE OCHOBHBIC | OCHOBHBIE
pemeHus 3angad, ucXoAs w3 | obmactm mx mpumeHenws; | apxurektypsl MHC wu | apxurextypsr MHC wu | apxurektyper UHC wu | apxurextypsr MHC wu
UMEIOIINXCS PECYpPCOB W | OCHOBHBIE  CHOCOOBI U | o0yacTh ux | obmactu ux | obmactu ux | obmactu ux
OTpaHUICHUH npasmia o0ygenust MHC. MPUMEHEHNS; MPUMEHEHNS; MPUMEHEHNS; MPUMEHEHNS;
OCHOBHBIE CIIOCOOBI M | OCHOBHBIE CIIOCOOBI M | OCHOBHBIE CIIOCOOBI U | OCHOBHBIE CIOCOOBI U
IIpaBUiIa oOy4eHus | mpasuia o0y4eHus | mpaBHiia o0ydeHusl | mpaBHiIa 00y4eHUs
WHC WHC WHC WHC
VYmers: Y4 oueHuBath | YMeeT Ha  HHU3KOM | YMeeT Ha CpegHeM | YMeeT Ha BBICOKOM | YMeeT B COBEpIICHCTBE
Ka4ecTBO o0y4eHust | ypoBHE OIICHUBATh | YPOBHE OIICHUBATh | YpPOBHE OIICHUBATh | OIICHUBAaTh  KauecTBO
Pa3IUIHBIX MoJienelt | KauecTBO 0o0y4eHus | Ka4ecTBO 00y4eHHs | KauecTBO o0y4eHHs | OOy4eHHs pa3IUYHBIX
WHC; mogenupoare MHC | paznuuHblx  MoZeNed | pa3iaMyHBIX  MOJEJEH | pa3iuuHbIX  MOJeNel | Mozenel HUHC;
cpencrBamu HeliponakeroB | UHC;  mopenupoBate | UHC;  mopenuposates | UHC;  mopenuposate | mogenupoBate  MHC
Matlab NNTool. HHC cpencrBamu | MTHC cpenctBamu | THC CPeICTBaMHU | CpeACTBaMHU

HeiiporniaketoB  Matlab
NNTool.

HeiiporniaketoB  Matlab
NNTool.

HeiiporiaketoB  Matlab
NNTool.

HeiiponaketoB Matlab
NNTool.

Bnaners: B4 HaBbikamu | Bnageer Ha HuskoM | Bnameer Ha cpemgnem | Brameer Ha BhicokoMm | Bnapeer B
pemeHus 3a1ad | ypoBHE HaBBIKAMHU | YPOBHE HaBBIKAMHU | YPOBHE HaBBIKAMH | COBEPIICHCTBE
aNMpOKCUMAITUH, peneHus 3a/a4 | peueHus 3a/1a4 | peueHus 3a/a4 | HaBBIKAMH  PELICHHUS
MIPOTHO3UPOBAHUS, aNMpOKCUMAITUH, ANMpPOKCUMAITUH, aNMpPOKCUMAITUH, 3aa4 amnmnpoKCUMAIH,
KiIaccuuKalMu  JaHHBIX, | TPOTHO3UPOBAHMUS, MIPOTHO3UPOBAHUS, MIPOTHO3UPOBAHUS, IIPOTHO3UPOBAHUS,
pacrno3HaBaHus 00pa3oB KiaccuuKaIiu KiaccuuKaIiu KiaccuuKaIiu KiaccuUKaIuu
JTAaHHBIX, JTAaHHBIX, JTAaHHBIX, JTAHHBIX,
pacro3HaBaHUA pacro3HaBaHUA pacro3HaBaHUA pacro3HaBaHUA
00pazoB 00pazoB 00pazoB 00pazoB
[KC-1 IKC-1.1 Ocymectanser BoiOOp | 3HaTh: 35 ocoOeHHOCTH | 3HAaeT Ha  HHU3KOM | 3HaeT Ha CpeAHeM | 3HAeT Ha  BBICOKOM | 3HAaeT B COBEPIICHCTBE
u CHCTEMATH3aLMIO | TpyMEHEHUs] HEHPOHHBIX | YPOBHE OCOOCHHOCTH | yPOBHE OCOOEHHOCTH | ypOBHE OCOOEHHOCTH | OCOOEHHOCTH
HHpOpMaLHH 0 | cereit B | IPUMEHEHUS MPUMEHEHHS MPUMEHEHHS MIPUMEHEHHS
TCXHOJIOTIHCECKIX — MPOLCCCAX | pyy o heccronanbHOM HEHpOHHBIX ceTell B | HEUPOHHBIX CceTed B | HEHPOHHBIX ceTell B | HEWPOHHBIX CeTed B
HETCrasoBoro MpoU3B0CTE JIeSITEIbHOCTH npodeccroHabHOM npodeccrnoHaIBEHOM npodeccrnoHaIBEHOM npodeccuoHAIBEHOM
JIESITETIBHOCTH JIESITETIBHOCTH JIESITETIBHOCTH JIESITETIBHOCTH
YMers: VY5 mnpuMeHATh | YMeET Ha  HU3KOM | YMeeT Ha cpeiaHeM | YMEeT Ha BBICOKOM | YMEET B COBEPIICHCTBE
HEHpOHHBIE ceTu B | YpOBHE MIPUMEHSTh | YPOBHE MIPUMEHSTH | YPOBHE MIPUMEHSTH | IPUMEHATh HCHPOHHBIC
npodeccrnoHaTbEHOM HEWpOHHBIE CETH B | HEHPOHHBIE CETH B | HEHPOHHBIE CETH B | CETH B
JIEATEITBHOCTH npodeccnoHaTEHOM npodeccrnoHaTbEHOM npodeccrnoHaTbEHOM npodeccrnoHaTLHOM
JIESITETTFHOCTH JIESITETTHHOCTH JIESITETIHHOCTH JIESITETTBHOCTH
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Bmagers: B5 texnomorueit Bnageer Ha Bnangeer Ha Bnaneer Ha Bnaneer B

HEWPOHHBIX CETeH Al | HU3KOM YPOBHE | CpeaHEM YPOBHE | BBEICOKOM YPOBHE | COBEPIICHCTBE

pelieHus TEXHOJIOTHEHN TEXHOJIOTHEHN TEXHOJIOTHEHN TEXHOJIOTHEHN

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




[Tpunoxenwue 2
KAPTA
o0ecrnevyeHHOCTH TUCHHMILUTNHBI Y4eOHOI U y4e0HO0-MeTOIUYeCcKoi JTUTepaTypoi

Juctunnuaa: HEMPOHHBIE CETH
Kon, nHanpasnenue noarorosku: 21.03.01 HEOTE['A3BOBOE JAEJIO

Hamnpasnennocts (mpoduis): DKCIUTYATAIINA U OBCITY X XUBAHUE TEXHOJIOTUYECKUX
OBBEKTOB HE®TEI'A30OBOI'O ITPOU3BOJICTBA

KontuHresnr Hannuue
O0ece4eHHOCTD
HasBanue yue6GHoro, yuebHo-meroauueckoro | Komuuectro|oOy4arommxcs, N —— BIIEKTPOHHOTO
W3IaHUsA, HK3EMILISIPOBHCIIONB3YOIINX v BapHaHTa B

JIMTEPATYPOH,
aBTOp, U3AATENbCTBO, BUJ U3JaHUs, FOJ U3JaHUA B BUK YKa3aHHYIO p % P 9BC
JATEPATYPy (+-)

HetipoHHbIe ceTH: OCHOBBI Teopuu / A. U.
FanymkuH. - [b. M.] : Topsiaast nunaus-Tenekom,

1 2017. - 496 c. - DBC Jlaus. : [caiit]. - URL:
https://e.lanbook.com/ book/111043

Heiiponnsie cetu : Yue6Hoe nmocobue / E. 1.
lopoxxanuna. - Camapa : [ToBomkckuit
rOCyIapCTBEHHBIH YHUBEPCUTET

2 renexomMmyHuKanuii u uapopmaruku, 2017. - 84 C.
- OBC "IPR BOOKS" — URL:
http://www.iprbookshop.ru/75391.html
HetipoHHsie cetH : yueOHOe mocodue / C. A.
Bakynenko, A. A. XKuxapesa. - Cankt-IleTepOypr :
Cankt-IleTepOyprckuii TOCy1apCTBEHHBII

3 yHMBEPCHTET IIPOMBIILIEHHBIX TEXHOIOTHil 1
m3aitaa, 2019. - 110 c. - 35C "IPR BOOKS" —
URL: http://www.iprbookshop.ru/102447 .html
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OP 25 100 +
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