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1. Henu u 3a7a4u 0CBOEHHS TUCIUIIUHBI

Lenp AMCHMIIIMHBI 3aKJIIOYAETCS B OBJIAJNCHUU (YHIAMEHTAIBHBIMU 3HAHUSMU B OOJIACTH
HEHPOHHBIX CETeH W UX MCIOJBb30BAHUHN MIPU PEILICHUU HAYYHBIX U MPUKJIAJIHBIX 33/a4.

3anauu JUCIUIUIMHBIL:

— wu3ydeHue 0a30BbIX TEOPETUYECKUX OCHOB  METOAOJOTHMM  HEHPOHHBIX  CeTeH,
MaTeMaTUYECKUX MOJIEIEH U METOJIOB, JEKAIIUX B OCHOBE HEUPOHHBIX CETEH;

— (opmMupoBanue yMeHHI BHIOOpAa apXHTEKTYpbl HEHPOHHON CETH C y4€TOM OCOOECHHOCTH
pelaeMbIX 3aj1ay;

— ¢opMHpOBaHME YMEHUN peann30BaThb HEUPOHHYIO CETh C HCIOJIb30BAHUEM IIaKETOB
MIpOrpaMM;

—  (opmMupoBaHue HaBBHIKOB pabOTHl ¢ HAOOpaMH JTaHHBIX, MCTOJIB3YEMBIMU JJIsi OOY4YCHHS
HEWPOHHOU CETH;

— ¢opMUpOBaHME YMEHHIl aHalu3a pe3ylbTaToB pPabOThl HEHPOCEeTH M KOPPEKTUPOBKHU
IIOCTPOEHHBIX MOJENIEH.

2. Mecro nncuuniauebl B crpykrype OIIOII BO

JlucuumimHa OTHOCUTCS K AWCHMILTAHAM djeKTuBHOro monyns «Digital & IT. MammnaHOE
o0y4YeHHe U aHAJIW3 TaHHBIX)» YacTH y4eOHOro miaHa, GopMupyemMoil yuacTHUKaMu 00pa30BaTEIbHBIX
OTHOILIEHUH.

Heo0xoauMbpIMU yCITOBUSIMU /1711 OCBOEHUS AUCLUTIIIMHBI SBIISIOTCS:

— 3HAaHWE OCHOBHBIX TIOHATHH JUCKPETHOM MaTEeMaTHKH, NPHUKIAJTHOW  alreOpsl,
BBIYHUCIUTENLHON MaTeMaTHKH;

— 3HaHUE OCHOB s3bIKa MporpammupoBanue Python, ymenue paspabarbiBaTh alropuTMBI
pElIeHNUs 3a/1a4 U 3aMHUChIBaTh X Ha SI3bIKE MPOTPAMMHUPOBAHUS;

—  BJaJIcHUE HaBbIKaMHU HCIIOJIb30BAHUSI KOMIIBIOTEPHBIX TEXHOJOTUH U CPEelCTB 00pabOTKH
uHpopMaluu.

CopepxaHuie QUCIHUILTAHBI CIIY>)KAT OCHOBOM It OCBOeHUS quciuIuiiH «[Ipukinanneie 3amaun
aHaJIM3a JaHHBIX», IS IPOXO0XKACHUS MPAKTUKU, HAYYHO-HCCIIE0BATEIbCKOM pabOTHI.

3. Pe3yabTarbl 00y4yeHHs 110 IUCHUIJIMHE
[Ipouiecc n3ydeHus JUCIUILTAHBI HAITPABJICH HA (OPMUPOBAHUE CIICAYIONIUX KOMITETCHITUH:

Tabmuma 3.1

Kon u HanmeHoBanue
WHIIUKATOpa JOCTHKEHUS
komrereHimu (MJIK)

KO,H 1 HAMMCHOBAHUC
KOMIICTCHIINH

Ko v HauMeHOBaHUE pe3yabTaTta 00YICHUS 110
IHMCIUILIHE

VYK-1. Cnocoben ocymmectBiate | YK-1.3. Mcnonb3yeT METOUKU 3Hatb: 31 METOAUKH CUCTEMHOTO MOAX0/1a IPU

IIOUCK, KpI/ITI/I‘leCKI/Iﬁ aHaJIu3 U CHUCTEMHOTI'0 IMOAXO0Aa Mpu PCHICHUHN TOCTABJICHHBIX 3aJa4

CHHTC3 I/IH(l)OpMaHI/II/I, PCeHICHUH TOCTABJICHHBIX 3a1a4 Vwmers: V1 MNPUMCHATH MCTOAUKU CUCTEMHOI'O
MPUMCHATH CHCTESMHBIN noaxon MnoJAxoaa 1npy peuIeHUM MOCTABJICHHBIX 3a4a4

JJIA peIICHUA IMMOCTABJICHHBIX BJ'IaL[eTI)I B1 umeeT onsIT MPUMCHCHUSA MCTOANKHU




3a1a4

CHUCTEMHOTI'0 IMOAXO0da MpU PCHICHUN
NOCTaBJICHHBIX 3a/1a4

VYK-2. CnocobeH onpenensiTh
KpYT 3a7a4 B paMKax
IIOCTaBJICHHOI [IeJIM U BEIOMpATh
OINITHMAJIbHBIE CIIOCOOBI NX
peLIeHHs, UCXOIS U3
JEeHCTBYIOIINX MTPABOBBIX HOPM,
HMEIOIIUXCS PECYPCOB
OTpaHUYEHUIl

YK-2.2. Beibupaer
ONITUMAJIBHBIH CIIOCO0 peIIeHHs
3a/1a4, UCXO U3 UMCIOIINXCS
PECypCcoB U OrpaHUYCHUI

3HaTh: 32 ONTUMANTLHBIN CIIOCO0 pelIcHHs 3a71ay,
WCXOS M3 IMEIOIINXCS PeCYPCOB M OTpaHUICHHHA

YMets: Y2 onpenenars ONTUMAaTbHBIA CTI0CO0
pENIeHUs 3a/1a4, UCXOS U3 UMEIOIINXCS PeCypCoB
Y OTpaHUYEHUN

BianeTs: B2 HaBBIKOM TIpUMEHEHUS
OTNITUMAJILHOTO CITOcO0a pereHs 3a/1a4, HCXO IS
13 UMEIOIUXCS PECYPCOB M OTpaHUYCHUH

ITIKC-1. CriocobeH y4acTBOBaThH
B cOOpe U aHAIN3E UCXOTHBIX
JAHHBIX JIJIS IPOCKTUPOBAHHUS
9HEProOoOBEKTOB U UX
3JIEMEHTOB B COOTBETCTBUH C
HOPMAaTUBHOM TOKyMeHTaLuen

TIKC-1.2. TTpumensier
MaTeMaTHYECKUE METO/bI
MOJIEIUPOBaHUA IPU pacdeTe U
aHanuze paboTsl
TEIUI0IHEPTeTUIECKHUX
YCTPOICTB, B TOM YHUCIIE C
IMPUMEHEHUEM HEHPOHHBIX ceTel
¥ HCKYCCTBEHHOTO MHTEIJIEKTa

3Hath: 33 METOANKY UCTIOIH30BaHUS
MaTEeMaTHYECKUX METOJ0B MOACTHUPOBAHUS TIPU
pacuére u aHaH3e pabOThHI TEIUIOIHEPIETHICCKIX
YCTPOWCTB, B TOM YHCJIE C MPUMCHCHUEM
HCHPOHHBIX CETCH W MICKYCCTBCHHOTO WHTEIUICKTA

YMerh: V3 npuUMeHsITh MaTeMaTHUYeCKHE METO IbI
MOJICIMPOBAHMS MIPU PACUETE U aHATU3E PAOOTHI
TEIUIOPHEPTETUUECKUX YCTPOUCTB, B TOM UHCIIE C
MPUMEHEHHEM HEHUPOHHBIX CeTel U
HCKYCCTBEHHOT'O WHTEJIJICKTa

Biagers: B3 HaBBIKOM HCIIOIB30BaHUS
MaTeMaTHYECKUX METOJ0B MOACTHPOBAHNUS IIPU
pacuére u aHanu3e pabOTHI TEIIOIHEPTETHIECKUX
YCTPOKNCTB, B TOM YHCIIE C TPIMECHEHUEM
HEWPOHHBIX CETEN W UCKYCCTBEHHOTO MHTEJIEKTa

4. O0beM TUCHUNINHBI

OOmmumii 00beM OUCHMIIIMHBI COCTABIIACT 3 3a4ETHRIX eNUHHUIILI, 108 yacos.

Tabnuma 4.1.
AynuTOpHEIC 3aHATHS/KOHTAaKTHAs paboTa, Jac. dopma
®dopma Kypc/ CamocTosiTenbHas N
Ipaktnyeckue | JlabopaTopHbie MIPOMEKYTOUHOM
o0yueHHs ceMecTp Jlexuuu paboTa, uac.
3aHATHU 3aHATHU aTTeCTalluu

OYHas 4/7 16 32 - 60 3a4éT

3a04Hast 4/7 6 10 - 88 3a4éT

5. CTpykrypa u coaep:kaHue TUCHHUILINHBI

5.1. CtpyKTypa JUCIUTIITUHBI/MOTYIISL.

o4yHas popma o0ydyenus (OPO)

7 cemecTp
Tabmuma 5.1.1
CrpyKTypa TUCIHILTHHBL/ MOTYJIS AyauTOpHEIE
Ne PYKTYpa Iren Ay 3aHATHS, Yac. CPC, Bcero, Kon MJIK O1eHOYHBIE
n/m Howmep HaumenoBanue 1 | mp. 1146. yac. yac. cpezcTBa
paszmena paszena
KonnoxBuym
Beenenue B TeMaTuky
Nel
1 1 UCKYCCTBEHHBIX 1 2 - 5 8
N N (ITpunosxxenue
HCHPOHHBIX ceTel 1
[TakeTs! mporpaMm amns VK-1.3 ﬁ?ln TIOKBIYM
2 2 paboThI ¢ HEHpPOHHBIMU | 1 2 - 5 8 YK-2.2 (1__[ -
CEeTAMU TIKC-1.2 D p
OO0ydenue HEHPOHHOI Kosnoxsuym
3 3 ye p 1| 2 ; 5 8 Nel(TTpuoske
cetu. Habops! maHHBIX
Hue 1)
4 4 HOjIHOCB}ISHaH 1 ’ ) 5 3 KomnokBuym
HEHpOHHAs CETh Nel(TTpunoxe




NIPSIMOTO Hue 1)
pacripocTpaHeHUs
(FNN)
Tloctpoenue KonnoxBuym
aAPXUTEKTYPhI ) No2
> 3 HEHWPOHHOH CEeTH U ee ! 2 > 8 (ITpunoxenune
oOydJeHne 2)
Konnoxsuym
6 6 Pa6ora ¢ TensorFlow n 1 ’ ) 5 3 Ne2
Kaggle (ITpunosxenne
2)
AHanu3 kadecTBa Komnoxsiym
N . No2
7 7 00y4eHHs HeHPOHHOU 1 2 - 5 8 (Npustosxenue
cetn P
2)
IIpumenenue Komnoxsuym
HEHPOHHBIX ceTel 1 ) Ne2
8 8 pENIeHNs 3a/Iaun ! 2 > 8 (ITpunoxxenune
perpeccun 1)
Konnoxsuym
CaépTounsie Ne3
9 ? HEHpOHHbIE CETH ! 4 ) > 10 (Mpunosxenue
YK-1.3 3)
YK-2.2
IIpenBapurensHO IIKC-1.2 i{?; TOKBHYM
10 10 00y4eHHbIe 1 4 - 5 10 -
i (ITpuno>xxenue
POHHBIE CETH 3)
. Komnoxsuym
Hetiponnsie cetu s No3
11 11 3amaq 00paboTKU 3 4 - 5 12 -
€CTECTBEHHOTO SI3bIKA (Ipunoxerue
3)
Komnoksuym
PexyppentHsie Ne3
12 12 HEHpOHHbIE CETH 3 4 ) > 12 (Mpunosxenue
3)
VK-13 Bomnpocsl st
13 | 3auér -] - - - - VK-2.2 ?ﬁqeﬁomme
TKC-1.2 2 P
Uroro: | 16 | 32 - 60 108
3aouHasi popma o0ydenus (3PO)
7 cemecTp
Tabnuna 5.1.2
CrpyKTypa TUCIUILIHHBL/ MOYJIS AyauTOpHEIE
Ne PYKTYpa Iren Ay 3aHATHS, Yac. CPC, Bcero, Kon MJIK O1eHOYHBIE
/o Howmep HaumenoBanue 1| Tp. T146. yac. yac. cpeacTBa
paszena paszena
Bompocer k
3a4ery.
Beenenue B TeMaTuky
KonTtponsnas
1 1 HCKYCCTBEHHBIX 1 1 - 6 8
i . pabora
POHHBIX CeTeH
(ITpunosxxenue
YK-1.3 4,5)
YK-2.2 Bompocer  k
[IKC-1.2 3agery.
ITakeTrs! mporpamm asis
. Kontponbsnas
2 2 paboTeI ¢ HelpoHHBIMU | 1 1 - 6 8 pabota
ceTaMH (ITpunoxxenune
4.5)
3 3 OO0y4eHre HeHPOHHOM 1 1 - 6 8 Bompocer  k




cet. Habopsl JaHHBIX 3a4ery.
KonTtponsnas
pabora
(ITpunosxenne
4.5)
TlonmHocBs3HAs Bompocer K
N 3agery.
HEHpOHHAs CEeTh KoHThosIbHas
4 4 TIPSIMOTO 6 8 P
aCTIPOCTPAaHCHUS paora
?FNN) (ITpuno>xxenue
4.5)
Bompocer k
IToctpoenue 3auery.
APXUTCKTYPHI KonrponbHas

5 5 . . 8 10
HEHPOHHOM ceT U ee padora
oOyueHne (ITpunosxenne

4.5)

Bomnpocsr K

3agery.
Pabota ¢ TensorFlow u KonTponbsHas

6 6 8 10

Kaggle pabora
(ITpunosxenne
4.5)
Bompocer  k
AHanu3 kadecTBa ??:;TY;JHLHM
7 7 00y4YeHHs HEHPOHHOM 8 9 P
pabora
cetn
(ITpuno>xenue
4.5)
Bompocer  k
IIpumenenue 3a4ery.

] ] HEUPOHHBIX ceTeH st 3 9 Kontponbnas
pENIeHNs 3a/IauH pabota
perpeccun (ITpunoxenune

4,5)

Bomnpocsr K

3a4ery.
CBépTouHbIE KonTtponsnas

9 9 N 8 9

HEHPOHHBIE CETH pabora
VK-13 (ITpunosxenue
YK-2.2 4B’5)
[KC-12 OMpOCHl K
IIpenBapurensHO 3auety.
10| 10 | obyucmmsre 8 9 Konrpobras
‘ pabora
HEHPOHHEIE CETH
(ITpunoxxenune
4,5)
Bomnpocsr K
o 3agery.
Heliponnsle cetu amns KOHThobHas
11 11 3amaq 00paboTKU 8 8 P
pabora
€CTECTBEHHOTO SI3bIKA
(ITpunosxxenue
4.5)
Bompocer  k
3a4ery.

12 12 PeIfyppeHTHLIe 12 12 Kontponsnas

HEHPOHHBIE CETH pabota
(ITpunoxxenue
4,5)
Bomnpocsr K
YK-1.3 3agery.
13 | 3auér - - YK-2.2 KonTponsHas
IIKC-1.2 pabota

(ITpunosxxenue




4.5)

Hroro: | 6 10 - 92 108

5.2. CopepxaHue TUCHUTUIUHBL.

5.2.1. Coneprkanue pa3aeiaoB AUCIUTUIMHBI (TUIAKTUUECKUE STUHUILIBI ).

Paznen 1. «BBeneHue B TEMaTUKY MCKYCCTBEHHBIX HEUPOHHBIX CETEI». XPOHOJOTHYECKUE ATAIbI
pa3BUTUSl HEMPOHHBIX ceTeil. Mozaenb nckyccTBeHHoro HelipoHa Maxk-Kamioka n ITurca, [lepcentpon
PosenOmnarra. OnHOCIONHHBIE 1 MHOTOCIIONHBIE HEHPOHHBIE ceTH. CeTr MPsIMOro paclipoCTPAHEHHS U CEeTH
c oOpatHbiMH cBs3siIMU. [loHATHE «TiTyOOKHE HEHpOHHBIE ceTW» W UX IpeumylnectBa. Knaccubuxanms
HEHPOHHBIX CETEH B pa3pe3e pacipOCTPaHECHUs CUTHAJIA M TITYOMHBI HEMPOHHOM CETH. 3a/1a4H, periacMbie
IITyOOKMMH HEWpOHHBIMH ceTsiMU. DyHKIMM akTuBanui. O00pya0BaHKE, IPUMEHAEMOE /111 HEHPOHHBIX
cereir. CUDA — nporpammusiii uatepdeiic 1t GPU ot komnanun NVIDIA.

Paznen 2. «IlakeTsl iporpamMm 1j1si pabOThI ¢ HEHPOHHBIMU CeTIMU». O030p MaKeTOB MPOTPaAMM.
[Takersr st pabotel ¢ nmaHHbIMU. [lakerslt NumPy wm Pandas. TlakeTsl mis MammHHOTO OOy4YSHWSI.
HuctpubytuB Anaconda, makersl JupyterLab, Jupyter Notebook. bubmmorekn Python mns
MozenupoBanus U o0ydenust HeiiponHoii cetu. [Takerst TensorFlow, Theano, Keras. Pabota ¢ cepBucom
Google Colaboratory.

Paznen 3. «O0y4enue HeiiporHoit cetn. Habopel nanubixy». O0ydeHue ¢ yuutenem, ooydeHue 6e3
yuuTessl, o0ydeHue ¢ MOJKperUIeHueM. AJrOpUTM OOpaTHOTO pacrnpocTpaHeHus ommOku. Tumbl 3a1ay,
3pPEKTUBHO pEIIaeMbIX C TIOMOIIBIO TIYOOKHMX HEHpPOHHBIX ceTel (3aJa4d paclo3HaBaHWS, 3aaud
KJIaccu(UKaLUH, 3a/1a4l PErpecCHH, 3aaun Kiactepusaruu). Habopsl 1aHHBIX 1 00y4eHUs] HSHPOHHOM
cetd. TpeHUpOBOYHbIE, TECTOBBIE U TPOBEPOUHbIE JaHHbIE. BO3MOXHOCTH MakeToB 1o pabote ¢ Habopamu
nanHbiX. [lonstue smoxu oOydenus. [ToMck HAOOPOB MaHHBIX M3 PA3TUYHBIX MCTOUHUKOB (Githab u
JPYTHX).

Pasznen 4. «llonHocBsA3HAss HelipoHHas ceThb mnpsMoro pacnpoctpaneHus (FNN)». Ananus
Habopa JTaHHBIX C TOYKH 3PEHUS JAITBHEHIIETr0 MOCTPOCHUSI HEUPOHHOU ceTH. KoIM4uecTBO CKPBITHIX
CIIOEB U KOJMYECTBO HEHpOHOB. ba3oBbie OOBEKTHI U MapamMeTpbl OOBEKTOB IITyOOKHMX HEMPOHHBIX
cereit B TensorFlow.

Paznen 5. «[locTpoeHune apXuUTEKTypbl HEMPOHHOM ceTH U ee o0y4yeHHe». MeTpUKH KauecTBa.
Metpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHKkIuu notepr U ONTUMH3aTOPbI
oOyueHust. DyHKIIUKM TOTEPh M onTuMu3aTropbl o0ydeHus. Dynknuum SGD, RMSprop, Adam.
PacnioznaBanue npeameToB oaexasl — Habop nanHbix MNIST. [Ipencka3anue o0ydeHHONH HEHPOCETH.

Paznen 6. «Pabora ¢ TensorFlow u Kaggle». O0bexTrl, pyHKIUU U mapamMeTpsl 00bEKTOB
rIyookux HelpoHHbIX ceredd B TensorFlow. Pabota ¢ mumardopmoit Kaggle. BoamokHocTH cepBuca.

OcnoBHoit ¢pyakuunonan miargopmel Kaggle. CopeBnoBanus Ha Kaggle.




Paznen 7. «Ananu3 kadecTBa OOydeHHMs] HEWpoHHOW ceTu». OIleHKa pealbHOTO KadyecTBa
MOJIEIM HEHpOHHOM ceTH M HaOopbl naHHBIX. [loHATHE «mepeoOyyeHne» HEUPOHHOW CETH.
Omnpenenenue nepeoOydeHUss U METOABI OOPHOBI C HUM.

Paznen 8. «[IpuMeHeHre HEUPOHHBIX CeTel IS penieHus 3aaaduu perpeccuny. llkanupoanue
U HOpMaJIM3alusl BXOJHBIX JaHHBIX. BBIOOp MeTpuK KauecTBa, (PyHKIMI OMIMOOK M aKTHBAIUM B
3aBHCHMOCTH OT PEIIacMON 3a/1auH.

Paznen 9. «CBéprounble HeMpoHHBbIE ceTH». C(CpaBHEHME TIOJHOCBSI3HOM M CBEPTOYHOM
HEUPOHHBIX CETEeW NpPH PEIICHWH 3aJad pacro3HaBaHWs H300pakeHwil. SAmpo cBEpTkuU. Marpuia
n3o0pakeHuii. Cron cBEépTkM U ciou moaBeiOopku. MucTpymentsl Keras m TensorFlow, koTopeie
MO3BOJISIOT TIOCTPOUTH CBEPTOUHYIO HEUPOHHYIO ceTh. CBs3b MeXIy Ha0opaMH [aHHBIX U
apxuTekTypoii HeiiponHoii cetn. Habop nanubix CIFAR-10. Apxutektypa cBéprounoii cetu LeNet 5.

Paznen 10. «IIpenBapurensHo oOydeHHBIC HEHPOHHBIE ceTUy». [IpenMyIecTBa UCIOIb30BAHMS
MpeABapUTEIIbHO OOYYCHHBIX HEWpPOHHBIX ceTeil. Heilipocern, oOydeHHBIE Ha HaOOpe MTaHHBIX
ImageNet. O630p COBpeMEHHBIX NpPEABAPUTENHFHO OOYYEHHBIX APXUTEKTYp HEHMpPOHHBIX ceTeil s
peleHus 3aJadd pacro3HaBaHus n3o0paxenuil. IlpensapurensHo oOyueHHsle Heipocetn VGG,
ResNet, Inception, DenseNet, Exception. [Iepenoc o0y4ueHust B HeiipoHHBIX ceTsX. [lepeHoc o0ydeHus
Ha IIpUMepe MpeBapuTeIbH0 00yueHHOoU HeliporHoM cetn VGG16.

Paznen 11. «Heliponnsle cetu ans 3agad oOpabOTKM €CTECTBEHHOIO s3bIKa». BBeneHue B
00pabOTKy €CTECTBEHHOTO S3bIKa. ANTOPUTM MOATOTOBKM TeKcTa (TMPUBEIEHUE TEKCTa K eIUHOMY
PETUCTPY, OUUCTKY TEKCTa OT JIMIIHUX CUMBOJIOB, TOKEHU3AIUUS TEKCTa, Pa3METKY CJIOB IO YacTsIM
peuu, TpHBEIACHUE CJIOB TEKCTa K HOPMaJIbHOW (QopMe, BEeKTOpH3alus). 3amadd o0paboTKu
€CTECTBEHHOI'O sI3bIKa. ApPXUTEKTYypbl HEHPOHHBIX CETE€H, NPUMEHAEMBIX IpU pELICHUH 3aaad
00pabOTKM €CTECTBEHHOr0 S3blKa - CBEPTOUYHBbIE OAHOMEpHbIe HelpoHHble ceth (CNN 1D) u
pekyppeHnTHbie HelipoHHbIe ceTh (RNN).

Paznen 12. «PexkyppeHTHbIE HEHPOHHBIE CETU». APXUTEKTYpPhl PEKYPPEHTHBIX HEWPOHHBIX CETEH,
NpUMEHSeMBIX I pemieHust npaktudeckux 3amad: LSTM (Long short-term memory), GRU (Gated
Recurrent Units), ELMO, Transformer, BERT. Metoap! u¢poBbIX NpeacTaBIeHUI TEKCTa: YaCTOTHBINA
MOJIXOJ, TEMAaTHYECKOEe MOJCIMPOBAaHUE, IUCTPpUOYTHBHas ceMmaHTuka. WHcTpymeHTapuii Keras u
TensorFlow s mocTpoeHuss MOJETM PEKyppeHTHOM HEWPOHHOM CETH, pellaromeld 3axaqy
Kkiaccugukanun TekctoB. [loctpoenue neiipocereit ¢ apxurekrypamu LSTM u GRU Ha ocHOBe makeToB

Keras u TensorFlow.

5.2.2. CoxeprxaHue AUCHUIUTIHBI/MOYIIS TT0 BUIAM YIEOHBIX 3aHTHI.
JIeKuuoHHbIE 3aHATHHA

Tabmuma 5.2.1

Ne Howmep paznena O06mweMm, gac.
n/n JUCIUIITMHBI 020 | 300 | 0390

Tema nexuuu




7 cemecTp

BBC,HGHI/IG B TCMAaTUKY HUCKYCCTBCHHBIX HeﬁpOHHLIX cereil

[TakeTs! IporpamMm As1st padOThI ¢ HEHPOHHBIMH CETSIMU

O0y4ueHue HelipoHHOI ceTr. Haboph!l TaHHBIX

ITomHOCBsA3HAs HeWpoHHasl ceTh npsiMoro pacnpocrpanenus (FNN)

[TocTpoeHne apXUTEKTYpbl HEHPOHHOI ceTn U ee 00ydeHue

[N U UG U N U

Pat6ora ¢ TensorFlow u Kaggle

Amnanu3 kauecTBa 00y4eHHUsI HSHPOHHOW CeTH

HpI/IMeHGHI/IG HeﬁpOHHLIX cereit JJI pCHICHUA 3aJa4U pErpeccruu

CBEpTOUHBIE HEIPOHHBIE CETH

[TpexBapuTenbHo 00yUeHHBIC HEHPOHHBIE CETH

ey l=y =1 = SE BN ECN (W) PN I IS Y o

— [ —
o 1= IN-1 E=C) BN E- N RV N R Y o

HeﬁpOHHLIe CCTH IJIA 3aJa4 06pa60TKI/I CCTCCTBCHHOI'O A3bIKa

—_
[\
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1
1

PexyppeHTHBIE HEHPOHHBIE CETU

Hroro:

—

(@)}

(o)}
1

JlaGopaTopHbie paGoThI

JlaGopaTopHbIe 3aHATUS YU€OHBIM IJIAHOM HE MPETYyCMOTPEHBI.

IIpakTnuyeckue 3aHATHS

Tabmuma 5.2.2

/o

Howmep paznena
JTVCTIATUTNHBI

O0beMm, gac.

020 | 300 | 0390

Tema maGopaTopHOi paboThHI

7 cemecTp

[TporpammupoBanue npocreiiiei Helipocetn Ha Python

Pabota ¢ makeramu si3pika Python: NumPy, Pandas

Pabota ¢ Habopamu TaHHBIX

[N (U VN N

ITocTpoenue MOTHOCBA3HON HEMPOHHOM CETH MIPSIMOTO
pacnpoctpanenus (FNN)

ITocTpoeHre apXUTEKTYpbl HEUPOHHOH CETH U e€ 00ydeHHe

Pabora ¢ Kaggle

AHanu3 xadecTBa 00y4eHMsI HEUPOHHOU ceTh. bopboba ¢
nepeo0ydeHueM

IToctpoenue HeMPOHHOM CETH AJI PEIICHUS 3a/1a4l Perpeccuu

O[] X || B~ [WIN|—

O (0| X | N[ B [WIN—

IToctpoenne cBEpTOUHOIN HEHPOHHOU CETH

—_
(==

—_
(=

Paborta ¢ npeaBapuTeIbHO 00YIEHHBIMU HEHPOHHBIMH CETSIMHU

—_—
—_—

N3ydenne HEHPOHHBIX CeTeH I 3a1a4 00pabOTKH
€CTECTBEHHOTO SI3bIKa

—_
[\S]

BN (NN N (NN N (NN

ITocTtpoenne pekyppeHTHOM HEHPOHHOM CEeTH

(98)

[\S]

[

(=)
1

CamocTrosiTesibHasi padoTa CTyeHTa

Tabmuua 5.2.3

/o

Howmep paznena
JHCIIATUTHHBI

O0OBeM, yac.

Tema Bung CPC

020 | 300 | 0®0O

7 cemecTp

Bgenenue B TeMaTuky ITonroroska K
HCKYCCTBEHHBIX HEHPOHHBIX CETeH | MPAaKTHYECKHMM  paboTam,
ohOpMIICHHE OTYETOB IO
MIPaKTUIECKUM paboTam

[TakeTs! mporpamm Ajist pabOTHI C IToaroroska K
HEHPOHHBIMHA CETIMHU MPaKTHIeCKUM  paboTam,
opopMIIcHHE OTYETOB IO
MPAKTUICCKUM paboTam

OOy4eHue HEHPOHHOI CeTH. [MoaroroBka k

Ha6ops! 1aHHBIX MPaKTHYECKUM paboTam,
o(opMIICHHE OTYECTOB IO
MPaKTHYECKUM paboTam

ITonHocBs13Hast HEWPOHHAS CETh IToaroToBka Kk
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npsiMoro pactpoctpanenust (FNN) | npakruueckuM paboram,
o(opMIICHHE OTYECTOB IO
MIPaKTUIECKUM paboTam

TlocTpoeHue apXUTEeKTyphbl IToaroroska x
HEHUPOHHOM CceTH U ee 00yJeHne MIPaKTUIECKUM padboTam,
0 OopMIICHHE OTYETOB 10
MIPaKTUIECKUM paboTam

Pa6ora ¢ TensorFlow u Kaggle IToxroroBka k
MIPaKTUIECKUM padboTam,
0 OpMIICHHE OTYETOB 10
IpaKTHYECKUM paboTam

Amnanus KkauecTBa 00yUeHHs IMoaroroBka K
HEWPOHHOM ceTH MPaKTHYECKUM paboTam,
o opMIICHHE OTYECTOB IO
MPaKTHYECKUM paboTam

IIpuMeHeHNEe HEMPOHHBIX ceTel INoxroToBka k

JUIS peLIeHus 3a4a4l PErpeccuu MPaKTHYECKUM paboTam,
0 OopMIICHHE OTYETOB 10
MIPaKTUIECKUM paboTam

CBépTouHbIC HEHPOHHBIE CETH IToaroroska x
MIPaKTUIECKUM padboTam,
0 OopMIICHHE OTYETOB 10
MIPaKTUIECKUM paboTam

IIpenBapuTtenbHO 00yYEHHBIC IToaroroska x
HEHpPOHHBIE CETH MIPaKTUIECKUM paboTam,
o opMIICHHE OTYECTOB IO
MPAKTUICCKUM paboTam

10 10 5 8 -

Hetiponnsie cetu ans 3aga4 Iloaroroska k
00pabOTKU €CTECTBCHHOTO SI3bIKA MPAaKTUIECCKUM paboTam,
o opMIICHHE OTYECTOB IO
MPAKTUICCKUM paboTam

11 11 5 8 -

PexyppeHTHBIE HEHPOHHBIE CETH [ToaroroBka k
MIPaKTUIECKUM padboTam,
0(hOpMIICHHE OTYETOB 10
MIPaKTUIECKUM padboTam

12 12 5 12 -

13 1-12 - - - 1-12 IToaroroBka k 3adeTy

Hroro: 60 92 -

5.2.3. [IlpenogaBaHue JUCHMIUIMHBI BENETCS C NPUMEHEHHEM CIEAYIOUIMX BHJIOB
00pa3oBaTENbHBIX TEXHOIOTHIA:

— BH3yaIM3auus YydeOHOro MaTepuasia B O(UCHOM TMaKeTeé B JUAJIOTOBOM PEXHUME
(JIEKITMOHHBIC 3aHATHA);

— pabota B MalbIX rpynnax (mpakTHueckue paboTbl);

—  UHAMBHUAYyaJIbHBIC 3a1aHus (IPAKTHYECKHUE PabOThI).

6. TemaTnka KypcOBBIX IPOEKTOB
KypcoBbie mpoeKThl yueOHBIM IJIAHOM HE MPETyCMOTPEHBI.
7. KoHTpoabHbIe padoThI
KontponbHas pabora yueOHbIM Tu1aHOM IIpeaycMoTpensl mo 3P0.

Tema: «HelipoHHbIE ceTH /151 PACIIO3HABAHUS 00pPa30B»

Ileab padoThl: peanu3anus alrOPUTMOB PACMO3HABaHUS 0OPa30B C MOMOIIBIO HEMPOHHBIX
ceTel Ha sA3bIKe MPOrpaMMHUPOBAHUS U U3yUEHUE UX CBONCTB.
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Ilocnen0BaTEJbLHOCTh NPOBEECHUS PAGOTHI:

1. M3yuuTh yCTpOHCTBO W pabOTy OJHOCIOWHOM, NBYXCIOWHOW HEUPOHHBIX CETEH, CeTH
BCTPEYHOT'O PacIpOCTPAHEHUSI.

2. BoiOpare ucxomsbplii andaBuT kKiaccoB (mudphl, OYKBBI pycckoro andaBuTa, OYKBBI
aHrmiickoro andasurta, OyKBBI Tpeueckoro andaBuTa, 3HAKM MPENUHAHUS U apudMeTHuecKue
CUMBOJIbI, PaIiOdJIEMEHThI, T€OMETpUUYECKUE (QUTYDPBI, Y30pbl, TOPOKHbIE 3HAKH, TOIMOJIOIHMYECKUE
3JIEMEHTBHI, KapTorpapuueckue 0003HaYEeHNUs1) 110 COTIACOBAHHIO C IIPEIOIaBATEIeM.

3. CocTaBUTh IPOrpaMMy, PEaTU3yIONIyI0 OJHOCIONHYIO, ABYXCIOMHYIO HEMPOHHBIE CETH U
CeTh BCTPEUHOT'0 pacpOCTPaHEHUs AJis 3a7jauu pacro3HaBanus. OOy4uTh HEHPOHHBIE CETH.

4. IlporpamMmMHOe o0OecnedeHue [OJDKHO II03BOJIATh IPOCMATPUBATH ATaJOHBI (KJIACCHI)
M300paXEHUI, a TakKe paclo3HaBacMble H300paKEHUS; 3aMUCHhIBATh JTAJOHBI H300paKEHUI B
OuOIMOTEeKy Ha JTUCK, 3alUChIBaTh BXOAHOW o0Opa3 Ha IUCK; MO3BOJATH PEAAKTHPOBATH BXOIHOM
00pa3, COXpaHATh Beca HEHPOHOB MPHU OOYUYEHHUH CETH.

5. HcobITath porpaMMHOE 0OeCTI€YeHUE IS PA3IUUHBIX BXOJHBIX JAHHBIX.

6. IlpowsBecTH  OILIGHKY KayecTBa  pacmo3HaBaHUS IS PA3IMYHBIX  CIIy4aesB,
CUCTEeMAaTHU3UpPOBaB MOJy4YEHHbIE pe3yibTarbl B Tabmuubl. [locTpouth rpaduku BBISBICHHBIX
3aBHCHMOCTEH, C/IeIaThBBIBO/IBI.

7. Pe3ynpTaThl paboThl 0POPMUTH B BUE OTYETA B TEKCTOBOM PEAAKTOPE.

PexoMeHIaMHU 10 CO3TAHUIO MPOTPAMMHOT0 00ecedeHust

[Tocne m3yueHUs: TEOPETUUYECKOTO MaTepuaia, U BbIOOpa MCXOIHBIX M300paKEHUH, CHUCTEMBI
IIPU3HAKOB, HEOOXOIUMO OIPENESINTh KOJUYECTBO HEHPOHOB B CIOSIX. MaKCHMalbHOE KOJIMYECTBO
HEHPOHOB IIEPBOI0O CJOS MOJKET COBIAJaTh C KOJWYECTBOM IIPU3HAKOB, XOTS TEOPETHUUECKU
M30BITOYHOCTD JJOITYCKAETCS, HO HE SIBJISICTCS PALIMOHATIBHBIM MTOIXO0JIOM.

XKenarenbHo, TpH CO3JAaHUM MPOTPAMMHOTO OOECIEUEHHsI HCIOJIb30BaTh OOBEKTHO-
OPUEHTUPOBAHHBIN A3bIK, YTOOBI OblIa BO3MOXKHOCTh JUHAMHUYECKM BapbUpPOBaTh KOJIMYECTBO
HEHUPOHOB B CJIOSIX — MOPOXKAATh COOTBETCTBYIOIIECE KOJIMYECTBO K3EMILIIPOB KJIACCa U KOJIUYECTBO
CJIOEB.

PexoMeHIauy 1Mo uccjaeT0BaHuAM

[Ipu uccnenoBaHuM HEMPOHHBIX ceTel HEOOXOAMMO MPOJIENATh CIEAYIOUINE SKCIIEPUMEHTHI 110
BBISIBJICHUIO KQUeCTBA PAclO3HaBaHMsI ¢ IOMOIIBIO CO3JaHHOTO POrPaMMHOI0 00ECTIEYEHHUS.

IkcnepumeHT Nel. McenenoBanue BIUSHUS OTKIOHEHHS M300paKeHHUs OT TaJIOHA (B Pa3HBIX
TOUKax U300paKEeHMs) Ha Ka4eCTBO paclo3HaBaHus. B kauecTBe HCXOQHOIO pacrno3HaBaeMoro oopasa
Oepercst OMH U3 STAJIOHOB U MOAINPABIIAETCS TAaKUM 00pa3oM, YTOOBI OTCYTCTBOBAN OJMH, B U T. [I.
IUKcesed B N300paKeHUN 3TaloHa. DKCIEPUMEHT MPOBOAUTCS Ul HECKOJIBKHX CIIydaeB (OTCYTCTBHE
MUKCENIe B Ppa3HBIX YyYacTKax HM300paKeHus) Uil BceX STaloHOB. llpm 3ToM cpaBHMBaIOTCA
pas3uYHbIC HEHPOHHBIE CETH.

IkcnepuMeHT Ne2. VccrenoBanue BIMSHUS OTKJIOHEHUH B BUJE LIIyMa OJIHOTO, IBYX, TPEX U T.
1. IMKceNned B M300paKeHUM Ha KadeCcTBO paclo3HaBaHUs. B kauecTBe MCXOAHOrO pacro3HaBaeMoro
oOpa3a OepeTcst OAMH U3 STATOHOB U J0OABISETCS OJIUH WU HECKOJIBKO MTUKCENIEH IIyma.

DKCIIEPUMEHT MTPOBOUTCS JUIsl PA3IMUHOTO PACIIONIOKEHUS IIIyMa U JUISl pPa3JIMYHbIX ATaIOHOB. B
X0/J1€ SKCIIEPUMEHTA TAKXKE CPABHUBAIOTCS PA3TUUHbIC HEUPOHHBIE CETH.

IOkcnepumenT Ne3. VccnenoBanve BIUSHUS HATMYWS IITyMa U OTKJIOHCHHH B M300pa)KEHUHU B
BUJIE OJHOTO, IBYX, TPEX H T. JI. MUKCeNIel B M300payKEHUU HA KaYeCTBO paclo3HaBaHus. B kadecTBe
HCXOJHOTO paclo3HaBaeMoro odpasza Oepercs OJuH U3 3TajloHOB. B n300pakeHre pacro3HaBaeMoro
o0pa3a BHOCHTCS IITyM B BHJIE HECKOJIBKHUX MHUKCENICH U yIaIsieTCs HECKOIBKOTIMKCETIeH B H300paKeHUN
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CHUMBOJIA. DKCIEPUMEHT IOBTOPSAETCA IJI PA3IM4YHOIO PACIONOXKCHHUS IIyMa M OTKIOHEHWM, W I
pPa3HBIX JTAJIOHOB HA pa3JIMYHBIX THUIIAX HEUPOHHBIX ceTed. JIaHHBIM HKCIEPUMEHT SBIACTCS
KOMOUHAaIe! EepBbIX JBYX.

OkcnepumeHT Ned. lVccrienoBaHue BIMSHMS HalUYMs YEPHOM CTPOKM MM CTOJOLA B
n3o0pakeHnn (Kak MomMexa B oOpa3e) Ha KauyecTBO pacro3HaBaHHs. B KkauecTBe HMCXOIHOTO
pacriozHaBaeMoro oopasa Oepercsi OJMH U3 STaJOHOB. B M300pakeHne BHOCUTCS YepHasi CTPOKA WM
cTonben. OKCIEpUMEHT TOBTOpPSIETCA s Pa3IMYHOrO TMOJOXKEHHs CTPOKM WM CToibIa B
M300pakeHUM W IS pa3jMyHBIX STAJIOHOB. B Xome sKcrepuMeHTa CpPaBHUBAIOTCS pa3iMyHbIC
HEUPOHHBIE CETH.

Okcnepument NeS. HccnepgoBaHue BIMSHUS HaIWYUsA OCJIOM CTPOKM WM CTONOIA B
n300pakeHUH (KaKk Iomexa B o0pa3e) Ha KadyecTBO paclo3HaBaHWs. B KkauecTBe HUCXOIHOTO
pacmo3HaBaeMoro oopasza OepeTcsi OMH W3 JITATOHOB. B mM300pakeHne BHOCUTCS Oellas CTPOKa WA
cronder. DKCIIEPUMEHT MTOBTOPSETCS IS PA3TMYHOTO IOJIOKEHHSI CTPOKH MITH CTOJIONA B M300paKeHUN
U JI71s1 pa3JIMYHbIX 3TaJOHOB HA Pa3IMYHBIX HEHPOHHBIX CETAX.

IkcnepumeHT Ne6. lccnenoBaHue BIMSHUS KOJIMYECTBA HEMPOHOB B CIOAX HA KadyeCTBO
pacrio3HaBaHMs. B KauecTBe MCXOOHOIrO pacro3HaBaeMoro obOpaza Oepercs OIMH U3 HTAJOHOB.
KonnyecTtBo HEHPOHOB B €J10€ BaphUPYETCs OT JABYX 10 PAaBHOT'O YHCITY HMPU3HAKOB (NI IBYXCIIOMHBIX
ceTel CJIOU BapbUPYIOTCS MOCIEI0BATENbBHO). DKCIEPUMEHT OBTOPSAETCS HA Pa3IMUHBIX HEHPOHHBIX
CeTsX.

dxcnepument Ne7. MccnenoBaHve BIUMAHUS KOJIMYECTBA HEHPOHOB B CIOSIX U KOJUYECTBA
ATAJIOHOB HA CKOPOCTh 0Oy4eHHs ceTh. B xole mpoBeqeHHs SKCIEPUMEHTa KOJIMYECTBO HEWPOHOB B
CJIO€ BapbUPYyETCs OT JBYX O PABHOTO YMCITY MPU3HAKOB (ISl IBYXCIOWHBIX CETEICI0N BaphUPYIOTCS
MOCTIeIOBATENbHO), TaKXKE BapbHPYETCs KOJIMYECTBO HTAJOHOB (B TIpenenax BBHIOpAHHBIX I10
COIJIACOBAHUIO C IMpernojaBaTeneM). B kaxaoM ciiydae (QUKCHpYETCS UYMCIO HUTepaluil U Bpems
00y4eHHs. DKCIIEPUMEHT OBTOPSETCS HA Pa3IMYHBIX HEHPOHHBIX CETSX.

Okcnepument Ne8. VccnenoBanuwe BIMSHHS HauyepTaHWS BXOJIHBIX OOpa3oB Ha KadeCTBO
pacmo3HaBaHus. B kauecTBe MCXOMHOTO paclo3HaBaeMoro oopasza OepeTcs OJIMH U3 STATOHOB. JTAIOH
Moauduumpyercs (aAenaeTcs ) KUPHOE UM HAKIOHHOE, WM MOAYEPKHYTOE HauepTaHue). DKCIIePUMEHT
MOBTOPACTCA HAa PA3JIMIHBIX HGprOHHbIX CCTAX IJIA pa3JIMIHBIX BHI[OH3MCH€HHI>1.

[pumeuanue. [Ipu ucnonb3oBaHUU IBETa B M300pakeHNH dKcniepuMeHThl Ned u NoS5 cienyer
MPOBOAUTH ISl 1BeTa (¢oHAa W 1BeTa oOpa3a. B skcmepumente Ne4 BMeCTO 4YepHOM CTPOKH WIIH
cTonbua 6epercst cCTonOel WK CTpoKa 1BeTa o0pasa. B skcriepumenTe Ne5 BMecTo Oenoi CTpOKH MK
cToJibra 6epercs CTpoKa WM CTOJI0e1] (POHOBOTO IIBETA.

PexoMenaanuu no opopMJIeHHIO 0TYETA

Pe3ynbrarhl S3KCIEpUMEHTOB cienyeT 0opopMHUTH B BUJIE TAOIUIl U TPAPUKOB C OSICHEHUSAMHU U
noanucsMu. Ha rpadukax ciemayeT moka3aTh 3aBUCHMOCTh OIIMOKHM PAacTO3HABAHUS IS Pa3UIHBIX
HEHPOHHBIX CeTeil OT KOJMMYeCTBAa M BHJAA IOMEX, BHOCUMBIX B H300pakeHHE, a Takke OT
BApbUPYEMBIX MTAPaMETPOB.

B xauecTBe TabIMIIBI 3HAYCHUH MOKHO MCTIOB30BaTh TAOJIHILY CIEAYIOIIETO BUIA

Tab6uamuna 3. HucneHHble 3HaYE€HUS IKCIEPUMEHTOB

Heiiponnas cetb

N3obpaxkenne BxoqHoro| 3HaueHue (O T Iy — Koxonena
obpaza CKO : yx

WHas WHas

I'poccOepra
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3anonHANTEe ABE KOMMM 3TOM TaOIMILBI — OAHY AJS STAJOHOB, APYTYIO JUIS MPEIbSBISAEMBIX
M300pakeHMi, 3aIMChIBas B KOJOHKY 3HAUEHHSI BBIX0/1a HEHPOHHOM CETH.

B ortuere Takxke ciemyer MpUBECTH JaHHbIE 00 OOYYeHMHM HEWPOHHOW CETH: KOJIWYECTBO
HTepaHHﬁ, NEPpBOHAYAJIbHBIC U KOHCYHBIC 3HAYCHH I BCCOB.

VXN R W=

DR NN NN DNDNDNDN /= ==
N R e S R N R N N

KoHTpoJbHbIE BONIPOCHI 110 padore

KakoBbI OCHOBHBIE TOHATHS TEOPUM PACTIO3HABAHUA?

JlaiiTe onpezenieHne Kiracca 00pas3os..

Yro Takoe andaBut Knaccop?

JaiiTe onpeaenenne 0ObeKTa Kiacca 00pa3oB.

JlaiiTe onpeaeneHne Npu3HaKa kiacca o0pas3os.

Kakwue tunsl npusHakoB Bel 3HaeTe? [IpuBeauTe mpuMepsl.

Yro Takoe HeMpoHHAs! ceTh?

Uro Takoe cuHarnc?

Uro Takoe akcoH?

Uto onpenensier ypoBEeHb aKTUBALIMU HEHPOHA?

JlaiiTe orpeieneHue akTHBAIIMOHHOM ()yHKIIUH.

Kakune Tunel akTuBanmoHHBIX GyHKINK Bam n3BecTHBI?

Urto Takoe nepcenTpoH?

B uem npenmymecTBo curMmonianbHON GyHKIIUNA?

B uem 3axitouaercs npodieMa QyHKIUMH «HCKITI0YAoIIee Winy»?

B gem 3axmrodaercs mens 00ydeHust HEHpoHHOM ceTn?

Yro Takoe oOyuaromias napa’?

Uro Takoe o0yuaroiiee MHOKECTBO?

Pacckaxxute anroputM o0y4deHus mepcenTpoHa.

Uto Takoe nenpTa-npaBuio?

[lepeuncnure maru npouesypsl 00paTHOTO PaCIPOCTPAHCHHUS.
Kakwue neiicTBYs BBIMOTHAIOTCS MPU TPOXOJE BIiepea?

Kaxkue neiicTBus BBIMOTHAIOTCS ITPU 0OpaTHOM ITpoxoie?

Kakue HemocTaTku €CTh y MPOIEypbl 0OpaTHOTO PacIpOCTPaHEHHUS?
OnummuTe yCTpOHCTBO CETH BCTPEYHOTIO PACIPOCTPAHECHUS.

Kak ycrpoen u pabotaer cnoii Koxonena?

Kak ycrpoen u paboraer cioit ['poccoepra?

B 1em 3akimtouaeTcs nmpoOiema BEIOOpa HayadbHBIX 3HAYEHUN BECOBBIX BEKTOPOB?
Kak pemaror mpo6iemy BbI00Opa Ha4aIbHBIX 3HAYEHUI BECOBBIX BEKTOPOB?

8. OueHka pe3yJbTaTOB OCBOCHHS JUCHMILIHHBI

8.1. Kpurepun oOI€HUBAaHUS CTENEHU IMOJHOTHI M KauyecTBa OCBOCHHUS KOMIIETEHIIMH B

COOTBETCTBHH C IUNIAHUPYEMBIMHU pe3yiibTaTaMu 00yueHus npuBeneHs! B [Ipunoxenun 1.

8.2. PeliTuHroBas cucreMa OIleHUBAaHUS CTEIIEHH ITOJHOTHI M KAYeCTBA OCBOCHUS KOMIIETEHIIHI

oOy4Jaroruxcsi ouHO# (opMbI OOYUECHHS TIpeicTaBlieHa B TaduIe 8. 1.

Taobnuua 8.1
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Nerw/m | Bupbl MepornpusiTHii B paMKax TEKYIIETro KOHTPOJIISt KommuectBo 6amioB
7 cemecTp

1 TeKyImas aTTecTaIys
1 Konnoksuym Nel 0-30
UTOTI'O 3a nepBy1o TEKYIIYIO aTTECTALUIO 0-30

2 TeKyIas aTTecTaIys
2 Komnoxsuym Ne2 0-30
HUTOI'O 3a BTOpYIO TEKYIIYIO aTTECTALUIO 0-30

3 Texymas aTTecTaIys
3 Komnoxsuym Ne3 0-40
HTOI'O 3a TpeThIo TEKYIIYIO aTTECTALUI0 0-40
BCEI'O 0-100

8.3. Pelitunromas cucremMa OLCHUBAaHUA CTCIICHHW IIOJJHOTBI MW Kady€CTBa OCBOCHHA

KOMITETCHITNH, 00yJaromuxcs 3a09H0i hopMbl 00ydeHHS TIpeicTaBlieHa B TadauIe 8.2.

Tabmuma 8.2

Ne i/

| Buabl MepornpusiTHii B paMKax TEKYIIETro KOHTPOJIIS | KommuectBo 6amioB

7cemecTp

ATtTtecTanus

1

Bomnpocs! k 3auety 0-30

2

KonrponbHas pabora 0-70

NTOI'O 3a nepByIo TEKYIIYIO aTTECTALUIO 0-100

9. VYueOHO-MeTOAMYeCKOe U MH(OPMAITMOHHOE o0ecTedeHne JUCHTUIIIMHBI/ MOYJIs
9.1. [lepeuenb peKOMEHIYEMOM JIUTEPATYPHI IpeaAcTaBiieH B [Ipunoxenun 2.

9.2. CoBpemenHble TpodeccroHabHBIE 0a3bl MaHHBIX W HMHGOPMAIIMOHHBIC CIIPABOYHBIC

CUCTCMBI

DneKTpOHHBIN KaTanor/DnekTponHas ouommoreka TUY  http://webirbis.tsogu.ru/
Hudposoit o6pazoBarenbHblil pecypc — oudmmorednas cuctema [PR SMART —
https://www.iprbookshop.ru/

OnexkTpoHHO-0nOIMoTeyHast cuctema «KoHCynbpTanT cryneHTa» www.studentlibrary.ru
DOnexkTpoHHO-0nOIMOTeyHast cuctema «Jlanb» https://e.lanbook.com

O6pasosarenbHas miardopma FOPAWT www.urait.ru

Hayunas snextponnas 6ubnunoreka ELIBRARY.RU http://www.elibrary.ru
HarnmonanwsHhas anekrponnas 6udnuoreka (HOB)

bubnuorexu HedTsHBIX By30B Poccun :

OnektponHas HedrerazoBas oubdauorexa PI'Y Hed T n raza um. ['yoxuna http://elib.gubkin.ru/
OnexktpoHHas Oubnmoreka Y PUMCKOTro rocy1apcTBEHHOTo HEPTIHOIO TEXHUYECKOTO
yHuBepcutera http://bibl.rusoil.net/

bubnmoreyno-nH(OPMAITMOHHBINA KOMITJIEKC YXTHUHCKOTO rOCYJapCTBEHHOTO TEXHUYECKOTO
yausepcurera YI'TY http://lib.ugtu.net/books

DNeKTpOHHAs CIIpaBOYHAs CUCTEMAa HOPMATHUBHO-TEXHUUECKON JOKYMEHTAIH
«TexHopmaTus.

9.3. Jluuen3noHHoe W CBOOOAHO pacHpOCTpaHseMOe MPOTpaMMHOE oOecrieueHue, B T.4.

OTCUCCTBCHHOI'O IMPOU3BOACTBA.
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Python;

Anaconda;

Microsoft Windows;

Microsoft Office Professional Plus;

10. MarepuajbHO-TeXHHYECKOe OOecredeHue U CIUILINHbI/ MOTY IS

[Tomerenuss /Ui MpOBEACHUS BCEX BHUIOB pabOThHI, MPETyCMOTPEHHBIX YUEOHBIM ILIAHOM,

YKOMILJICKTOBAHLIL HGO6XO,Z[I/IMBIM O60py2[OBaHI/IeM U TCXHUYCCKHUMHU CPEACTBAMU 06yLI€HI/I$I.

O0ecneyeHHOCTh MaTepHATbHO-TeXHHYEeCKUX ycaoBuii peanusanuun OITIOII BO

Tab6muma 10.1

HanmenoBanue
Y4eOHBIX PEIMETOB,
KYPCOB, JUCIMIUINH
(Monyneit),
MPaKTUKU, UHBIX BHIOB
yueOHOI AeSTeNbHOCTH,
MPETYCMOTPEHHBIX YIEOHBIM
IUTaHOM 00pa30BaTEeNbHOM
MIPOrpaMMBI

HanmeHoBaHHE MOMEIICHUM 115

MPOBEICHUS

BCEX BUOB yuyeOHOI
JIeSITeTIbHOCTH, MPEyCMOTPEHHON y4eOHBIM

IJIJAHOM, B TOM YHCJIC IIOMEIICHHUS IS
CaMOCTOSTENILHOM paboThI, C YKa3aHHEM
MepevHsi OCHOBHOrO 000pya0BaHus, y4eOHO-
HaISIIHBIX TIOCOOHIT

Anpec (MecTOoIoJIOKeHHE) TOMELIeHU
JULSL IPOBEICHHS BCEX BUAOB y4eOHOI
JEATSIIbHOCTH, TIPEyCMOTPEHHOMN y4eOHbIM
IUTAaHOM (B ClTydae peaii3aiun 00pa3oBaTeIbHON
MIPOrPaMMBI B CETEBOH (pOpMe JOTIOTHUTEIIHHO
YKa3bIBaCTCsl HANMCHOBAHUE OPraHMU3alUH, C
KOTOPOH 3aKJIIOYEH JI0TOBOP)

2

Heliponnsie cetu

JlekunoHHbIe 3aHATHS:

VYuebnast ayauTopus Ais  NPOBEINCHUS
3aHATHH JIEKIMOHHOTO TUIA; TPYNIIOBEIX U
WHIUBHIYyaJIbHBIX KOHCYJIbTaIlNH;
TEKYyIIEro KOHTPONSA M IPOMEXYTOUHOMH
aTTeCTaIHN.

OCHAIIEHHOCTD:

YuebHass MeOemnb: CTOJBI, CTYIbSI.
Mono6snok - 1 mr., mpoekrop - 1 mrT.,
NPOEKIUOHHBIE  2kpan - 1 mr,
aKycTH4ecKas cucreMa (KOJIOHKM) - 4 mT.,
MHUKpOdoH - 1 1WT., TOKyMeHT-Kamepa - 1
IIT., TEJIEBU30p - 2 HIT.

625001, TromeHckas o0xacth, T. THOMEHB, YII.
Jlynmagapckoro, 1.2, xopm.l, (aymuropus
OTIpeIeTIeTCS B COOTBETCTBHHU C PACIIMCAHUEM)

JlabopaTopHbIe 3aHATHSL:

VYuebnast ayauropus Ais  NPOBEICHUS
3aHATHH CEMHUHAPCKOro THUITA
(;1abopaTopHble 3aHATHSA); TPYNIOBBIX U
WHIUBHIYyaJIbHBIX KOHCYJIbTallNH;
TEKYyIIEro KOHTPONSA M IPOMEXYTOUHOMH
aTTeCTalNH,

OCHAIIEHHOCTE:
YueOHass MeOemnb: CTOJBI, CTYIbSI.
MoHoOn0kn, mpoekrop - 1 mr,

aKycTh4eckas cucreMa (KOJIOHKH) - 2 IIT.,
MIPOEKIIMOHHBIN KpaH - 1 mrT.

625001, TromeHckas o0xacth, T. THOMEHB, YII.
Jlynasapckoro, 1.2, xopm.l, (aymuropus
OTIpeIeTIeTCS B COOTBETCTBHH C PACIIMCAHUEM)

11. Meroanyeckue ykazanus no opranusanuu CPC

11.1. Meroauueckue yka3zaHus O MOATOTOBKE K MPAKTUYECKUM 3aHATHSIM.

[TpakTHueckue 3aHATUS CIIOCOOCTBYIOT YIyONEHHOMY HM3YYEHHUIO AMCHMIUIUHBI M CIIyXat

OCHOBHOH ()OpMOW TMOJABEJCHUS HMTOTOB CaMOCTOSATENBHOW paboThl cTyaeHTOB. OCHOBHas IIeNb

MPAaKTUYCCKUX 3aHATHMN 3aKII0YaeTCs HE TOJIBKO YTHY6I/ITB " 3aKPCTIUTh TCOPCTUUCCKHUEC 3HAHUS, HO U

chopMHUPOBATH MTPAKTUUECKHE KOMITETEHIINH, HEOOXO0IMMbIe OyIYIIUM CHEI[HAIUCTaM.

Ha mpakTudeckux 3aHSATHSX MPUBETCTBYETCSI aKTUBHOE y4acTHE B OOCYKIECHUM KOHKPETHBIX

CUTYyallUi, CIOCOOHOCTh Ha OCHOBE TOJYYEHHBIX 3HAaHUH HaXOAUTh Hanboee 3(pPeKTUBHbIE pereHus
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MOCTABIICHHBIX TPOOJIEM, YMETh HAXOAWTh IOJIC3HBIA JOMOIHUTENBHBI MaTepual IO TEeMaTUKe
3aHATHI.

OO6yuaroniemycsi peKOMEHIyeTCs CIIeIyIolIasi cxema IMOATrOTOBKHU K 3aHATHUIO:

1. [TpopaGoTaTh KOHCIIEKT JICKITHI;

2. 3y4nth peKOMEHI0BAaHHYIO TUTEPATYPY;

3. Ilpu 3arpyaHeHUsX chopMyIHpPOBATH BOMPOCH! K MIPETIOAABATEIIO

4. ITocne BbIMONIHEHUS 1aOOPaTOPHON PabOTHl OPOPMHUT OTUET U MOATOTOBUTHCS K 3aILUTE.

11.2. Meroguveckue yka3aHus 110 OPTaHU3aIlUHd CAMOCTOSITEIIbBHONW PaOOTHI.

CamocrosiTenbHass paboTa SBISETCS OJHOM W3 BaXHEWIUX (HOpPM HU3YYCHHS JTHO00M
muctuminHel. OHA MO3BOJSET CUCTEMATU3UPOBATh U YIIyOUTh TEOPETUYECKHE 3HAHUS, 3aKPEMUTh
YMEHHS ¥ HaBBIKH, CIIOCOOCTBYET Pa3BUTHUIO YMEHUH MOJB30BATHCS HAYYHOU U Y1eOHO-METOUYECKOM
nuteparypoil. Ilo3HaBaTenbHas JEATENBLHOCTh B TPOIIECCE CAMOCTOSATEIBHON paboThl TpedyeT OT
MarucTpaHTa BHICOKOTO YPOBHS aKTUBHOCTH M CaMOOPTaHU30BAHHOCTH.

B yuebHOM mpoliecce BBIICTSIOT JBa BHJA CaMOCTOSTENBHONW pabOTBI: ayAUTOpHAs W
BHEayIUTOpPHAS.

AynutopHas camMocCTosITeNlbHas padoTa MO JAUCUUIUIMHE BBIMOJIHSICTCS HAa YYEOHBIX 3aHSATHSX
10J1 HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPEIOJIaBATENsI U [0 €T0 3a/1aHUI0.

BreayautopHast camocTosTelbHas padoTa MarvuCTPaHTOB MPEACTABISET COOOM JIOTHYECKOe
MPOJOJKCHHE AaYAWTOPHBIX 3aHATHH. 3arpaThl BpPEMEHH Ha  BBIMIOJIHEHHWE JTOW  pabOTHI
perilaMeHTHPYIOTCS padouuM y4eOHBIM IIaHOM. Pexkum paboThl BHIOMpAaeT cam OOydYaroIIMiicsS B
3aBHCHUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBUH.

CamocTtosTenpbHas paboTa MOXET OCYHIECTBISITHCS HHAWBHUIYAaTbHO WM TPYIIaMH
MarucTpaHTOB B 3aBUCHMOCTH OT I€lH, 00beMa, KOHKPETHOW TEeMATHKH CaMOCTOSITEIBHON padOTHI,
YPOBHS CIIOKHOCTH, YPOBHSI YMEHHI1 MarucTpaHTOB.

CamocrosiTenpbHass paboTa BKIIOYaeT B ceOs pabOTy ¢ KOHCIIEKTOM JICKIIMHA, WU3YYCHUE H
KOHCIIEKTHPOBAHUE PEKOMEHIYyEeMOH ITUTEepaTyphl, MOATOTOBKA MYyIbTUMEINA-COOOIICHU/ TOKIIA 0B,
MOATOTOBKA pedepara, TECTUPOBAHUE, pEIICHHE 3a7ady W YIPaXHEHWH MO o0pasily, pericHHe
BAapUATHBHBIX 3aja4, BBITIOJIHEHHE 4YEPTEXKEU, cXem, pacueTroB (Tpaduueckux padoT), pelnieHue
CUTYallMOHHBIX (MpOQecCHOHANbHBIX) 3aJay, MOATOTOBKA K JIE€JIOBBIM HIpaM, MPOCKTHUPOBAHUE U
MOJICTTUPOBAHUE PA3HBIX BHJOB U  KOMIIOHEHTOB MPO(EeCCHOHAIBHON AESITeNTbHOCTH, HAy4HO-
HCCIIEI0OBATENBCKYIO paboTy | 1p.

KoHTposib pe3ynbTaToB BHEAYAMTOPHON CaMOCTOSTENHHOM pPabOThI MaruCTPaHTOB MOMKET
OCYILIECTBIISITECS B Ipe/esaX BpPEMEHHU, OTBEACHHOIO0 Ha 0O0s3aTelibHble Y4eOHbIE 3aHATHS IO
JTUCIUIUIMHE W BHEAYAUTOPHYIO CAMOCTOSATEIbHYIO pa0OTy MaruCTpaHTOB MO JIUCIUIUIHHE, MOXET

MIPOXOAUTH B MUCbMEHHOM, YCTHOW MIJIM CMEIIaHHO# (opme.
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[Ipunoxxenue 1

I[Inanupyemble pe3ybTaThbl 00y4eHHs 1Jis1 GOPMUPOBAHMA KOMIIETEHIMU U KPUTEPHUH UX OLleHUBAHUS

JucuunnuHa: MammHHOe 00y4eHre U BOPOCHl HCKYCCTBEHHOT'O MHTEIIEKTa

Hanpasnenue noarorosku: 13.03.01 TennosnepreTuka u TEMI0TEXHUKA
HanpasnenHnocts/mipo¢uiib: [IpombliieHHas TENI0IHEpreTuKa

KO,H KOMIICTCHIIUN

Kox u HanmeHoBaHME
HHAUKATOpa
JTIOCTHIKCHUS

xomrereHun (1K)

Kon n HaumMenoBanue
pe3yibTaTta 00y4YeHuUs
10 TUCUUIUIMHE

Kpurepun olileHHBaHMs pe3yIbTaTOB 00yYESHHUS

1-2

3

4

YK-1. Cnocoben
OCYIIECTBIIATH
TIONCK,
KpPUTHYECKUH
aHaJN3 ¥ CUHTE3
nH(pOpPMAIINH,
MIPUMCHSTh
CHUCTEMHBIN
MOJIXOJT JJIst
pelieHus
MTOCTaBJICHHBIX
3amau

VYK-1.3. Ucnone3yet
METOJMKU CUCTEMHOTO
NOAXO0Ja NP PEIICHUH
MIOCTaBJICHHBIX 33124

3uath: 31 MeTOIUKH
CHCTEMHOTO ITOAX0/1a
IIPH PEIICHUU
ITOCTABJIEHHBIX 3a/1aY

He 3naet metonnku
CHCTEMHOTI0 MOIX0/1a
TP pEIICHAN
IMOCTaBJICHHBIX 3324

3HaeT Ha HU3KHUE
METOIHUKH CHCTEMHOTO
MMOIX0/1a TIPU PEIICHUU
MOCTABJIEHHBIX 3aa4

3HaeT Ha CpeTHEM
YPOBHE METOIUKHU
CHCTEMHOT0 TIOAX01a TIPH
PEIICHUH [TOCTaBICHHBIX
3a1a4

3HaeT B COBEPIICHCTBE
METO/IMKH CUCTEMHOTO
MOJX0/1a MPU PELICHUU
MOCTABICHHbBIX 337184

YMmets: V1 npuMeHsTh
METOIUKH CUCTEMHOTO
MOJIX0/1a TIPU PEIICHUH
MTOCTABJICHHBIX 33124

He ymeer npumenars
METOIMKH CUCTEMHOT'O
MOJIX0/1a TIPY PEIICHUU
IIOCTaBJIEHHEIX 3224
Ol JIeATEeNIbHOCTH

YMeeT Ha HU3KOM
YPOBHE MPUMEHSTh
METOIUKH CUCTEMHOIO
MOJIX0/1a TIPY PEIICHUU
IIOCTaBJIECHHBIX 3a1a4
O JIeSATEILHOCTH

VYwmeer Ha cpegHeM
YpOBHE IPUMEHSATH
METOJIMKH CUCTEMHOI'O
[OAX0J1a IPU PELIEHUU
MOCTAaBJICHHBIX 3a7a4 OH
NeATELHOCTH

‘YMeeT B COBEPILIEHCTBE
MPUMEHATh METOIUKH
CHCTEMHOIO MMOX0/1a
MIPH PEUICHUN
IIOCTaBJIEHHEIX 3324
Ol JIeATEeNbHOCTH

Bnanets: B1 umeer
OTIBIT IPUMEHEHUS
METOJIMKH CUCTEMHOIO
MOIX0J1a TIPY PEIICHUN
IMOCTaBJICHHBIX 3a7a4

He Bnaneet onbiToM
MPUMEHCHHS METOIUKH
CHUCTEMHOTI'0 MOJIX01a
TIPH PEUICHUN
TTOCTABJICHHBIX 3a/1a4

Bnageet Ha HU3KOM
YPOBHE OIBITOM
TPUMEHEHHSI METOAUKHI
CHCTEMHOT'0 TIOAX0/1a
TIPH PELICHUN
TTOCTABJICHHBIX 3a/1a4

Buageer Ha cpennem
YPOBHE OIBITOM
MIPUMEHEHUSI METOAUKH
CHCTEMHOTO MTOAX0]1a TIPH
peIIeHUH TTOCTAaBIEHHBIX
3a1a4

Bianeer B
COBEPIIEHCTBE OMBITOM
MPUMEHEHHSI METOAUKHI
CHCTEMHOTIO ITOAX01a
TP pEIICHAN
MOCTaBJIECHHBIX 3a1a4

VK-2. Cnocoben
OTIPENIENIATE KPYyT
3a/1a4 B paMKax
MOCTAaBJICHHOM
LIEJIA ¥ BEIOUPATH
OIITHMAaJIbHBIE

VK-2.2. Beibupaet
ONITUMAIIBHBIHN CITOCO0
pemeHns 3anad,
HCXO/IS U3 UMCIOIIUXCS
pecypcoB u
OrpaHUYEHUH

3narte: 32
OIITHMAaJILHBIHA CII0CO0
penieHus 3auad,
HCXOS M3 UMEIOIIHNXCS
pecypcoB u
OTpaHUYEHUil

He 3naer
OIITUMAaJIbHBIN CII0CO0
pelIeHus 3aad,
HMCXO/S U3 UMEIOIIUXCS
pecypcoB u
OrpaHUYEHUH

3HaeT Ha HU3KOM
YPOBHE ONTHUMAaJIbHBIN
Croco0 perieHus 3auad,
HCXO/IS U3 UMCIOIIUXCS
pecypcoB U
OrpaHUYEHUH

3HaeT Ha CpeTHEM
YPOBHE ONTUMAaIbHBIHN
crmoco0 penieHwus 3a/1a4,
HCXOJIS U3 UMCIOLIIXCS
PECypCOB U OTpaHUYECHUN

3HaeT B COBEPIICHCTBE
ONITUMAIIBHBIN CITOCO0
pemeHns 3anad,
HCXO/IS U3 UMCIOIIUXCS
pecypcoB u
OrpaHUYEHUH




KO,H KOMIICTCHIIUN

CrocoObI UX
peIIeHHsT, UCXOIS
13 JEHCTBYIOILUX
MIPaBOBBIX HOPM,
HMMEIOIINXCST
pecypcoB u
OTpaHUYEHUIl

Kox u HanmeHoBaHMe
HHAUKATOpa
JOCTHIKESHUS

xomrreteHun (MK)

Kon n HaumenoBanue
pe3yibTaTta 00y4YeHuUs
10 JUCUIUTUINHE

Kpurepun olileHMBaHMs pe3yIbTaTOB 00yYESHHUs

1-2

3

4

YMmets: V2 onpenenstsh
OINTUMAJILHBIH CIIOCO0
peIIeHus 3a1a4,
HCXOS U3 MMETOIIMXCS

He ymeer onpenenstsb
ONTUMAaJIbHBIHN CIIOCO0
pelIeHus 3a1ad,
HCXO/S U3 UMCIOIIUXCS

VMmeeT Ha HU3KOM
YpOBHE OTIpeNIeIATh
ONTUMAaJIbHBIHN CIIOCO0
pelIeHus 3a11a4, UCXOS

Ywmeer Ha cpegHeM
YPOBHE OTIPEACIISATh
OINTUMAJILHBIH CIIOCO0
pelieHus 3a1a4, HCXOs

YMeeT B COBEPILIEHCTBE
OTIPEJICIIATh
ONTUMAaJbHBIN CIOCO0
pelIeHus 3aad,

pecypcoB u pecypcoB u W3 UMEIOLINUXCS 13 UMEIOIUXCSI PECYPCOB | MCXOJS U3 UMEIOIITIXCS

OrpaHUyYEHUI orpaHUYeHUui pecypcoB u U OTpaHUYEHU pecypcoB u
OrpaHUYEHUH OrpaHUYEHUH

Brnanets: B2 HaBeikoM | He BiameeT HaBbIKOM Brnaneer Ha HU3KOM Buageer Ha cpennem Brnaneer B

MIPUMEHEHHUS TPUMEHEHHUSI YpOBHE HaBBIKOM YpOBHE HaBBIKOM COBEPILIEHCTBE

OIITUMAJILHOIO CIIocoda
pelieHus 3aj1a4,
HACXOZS U3 UMEIOIIMXCS

OIITUMAaJILHOIO crIocoba
petieHus 3a1a4,
HCXOIS U3 UMEIOIIUXCS

MIPUMEHEHHUS
OIITUMAaJILHOIO crIocoba
peLIeHus 3a1a4, UCXOIs

MPUMEHEHUS
OIITUMAaJLHOIO CIIocoda
peLenHust 3a1a4, HCXOs

HABBIKOM TMPUMEHEHUSI
OIITUMAaJILHOIO criocoba
pelieHus 3a1a4,

pecypcoB u pecypcoB u W3 UMEIOIIUXCS 13 UMCIOIIUXCS PECYPCOB | MCXOMIS U3 UMEIOIINXCS
OrpaHUYeHUN OTpaHUYEHUN pecypcoB u 1 OTPaHUYEHUU pecypcoB u
OrpaHUYCHUN OrpaHUYCHUN
I[IKC-1. Crocoben | TTKC-1.2. ITpumensiet 3Hath: 33 METOUKY He 3naer meToquky 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B COBEPIICHCTBE
y4acTBOBAaTh B MaTeMaTH4IeCKHe HCTIOB30BaHUS HCTIIOJIH30BaHUS YPOBHE METOAMKY YPOBHE METOIHKY METOJHKY
cbope u aHanmze METOJBI MaTeMaTHIECKUX MaTeMaTHIEeCKUX HCTIOJH30BaHUS HCTIOB30BaHUS HCTIIOJH30BaHUS
HCXOJIHBIX JAHHBIX | MOJACIHPOBAHUS MPHU METOJIOB METOJIOB MaTEeMaTHIECKUX MaTeMAaTUICCKUX MaTeMaTHIECKUX
VTS pacdeTe U aHaIu3e MOJICIIUPOBAHUSI IIPH MOJICIIUPOBAHUS IPH METOJIOB METOJIOB MOJICITUPOBAHUS | METOJIOB

NIPOEKTUPOBAHUS
9HEProOoOBEKTOB H
UX JJIEMEHTOB B
COOTBETCTBUU C
HOPMaTUBHOM
JIOKyMeHTauuen

paboTsl
TEIUI0IHEPTeTUIECKUX
YCTpPOICTB, B TOM
yHCcle ¢ IPUMEHEHUEM
HEUPOHHBIX CeTel U
HCKYCCTBEHHOTO
HWHTEJUIEKTa

pacuére U aHam3e
paboTsI
TETIOIHEPTreTHUECKUX
YCTPOMCTB, B TOM
9HcIe ¢ IPUMEHEHHUEM
HEUPOHHBIX CETEU U
HCKYCCTBEHHOTO
HWHTEJUIEKTa

pacuére u aHalu3e
paboTsl
TEIUI0IHEPTeTUYECKUX
YCTpPOICTB, B TOM
YHCcIIe ¢ IPUMEHEHUEM
HEUPOHHBIX CeTel U
HCKYCCTBEHHOTO
WHTEJUIEKTa

MOJEJMPOBAHUS MTPU
pacuére u aHalu3e
paboTsl
TEIUI0IHEPTeTUIECKUX
YCTPOUCTB, B TOM
YHCIIe ¢ IPUMEHEHUEM
HEUPOHHBIX ceTel U
HCKYCCTBEHHOTO
HWHTEJUIEKTa

IIpU pacdyéTe U aHaIu3e
paboTsI
TEIUIO3HEPTEeTUIECKUX
YCTPOUCTB, B TOM YHUCIIE C
MIpUMEHEHUEM
HEUPOHHBIX CeTeH U
HCKYCCTBEHHOTO
HHTEJUIEKTa

MOJEJIMPOBAHUS MTPU
pacuére u aHau3e
paboTsl
TEIUI0IHEPTEeTUIECKHUX
YCTPOUCTB, B TOM
YHCcIIe ¢ IPUMCHEHUEM
HEUPOHHBIX ceTel U
HCKYCCTBEHHOTO
HWHTEJUIeKTa
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KO,H KOMIICTCHIIUN

Kox u HanmeHoBaHMe
HHAUKATOpa
JOCTHIKESHUS

xomrreteHun (MK)

Kon n HaumenoBanue
pe3yibTaTta 00y4YeHuUs
10 JUCUIUTUINHE

Kpurepun olileHMBaHMs pe3yIbTaTOB 00yYESHHUs

1-2

3

4

YMmets: V3 npuMeHsTh
MaTeMaTHIECKUe
METOIBI
MOJICITMPOBAHUS ITPH
pacuére U aHaIU3e

He ymeer npumenars
MaTeMaTH4IeCKHe
METOJBI
MOJICTTHPOBAHUS TIPH
pacuére u aHanHU3e

YMeeT Ha HU3KOM
YpOBHE IPUMEHSTH
MaTeMaTHYECKHE
METOBI
MOJICITUPOBAHUS TP

Ywmeer Ha cpenHeM
YpOBHE IPUMEHSTH
MaTeMaTHYECKHUE METOBI
MOJICITMPOBAHUS IIPH
pacuére u aHaIU3e

‘YMeeT B COBEPILIEHCTBE
TIPUMEHSATh
MaTeMaTH4IeCKHe
METOJBI
MOJICTTUPOBAHUS TIPH

paboThI paboThI pacuére u aHaiu3e paboThI pacuére u aHaiu3e
TEIUIO3HEPTETHICCKUX | TEIUIODHEPTETHYCCKUX | pabOThI TEIJIOPHEPTreTUUECKUX paboThI
YCTPOMCTB, B TOM YCTpPOICTB, B TOM TEIUIOPHEPTETUUECKUX | YCTPOMCTB, B TOM YHUCIIE C | TEIJIOIHEPTreTHYECKUX
YHUCJIe C IPUMEHEHUEM | YHCJIE C IPUMEHEHUEM | YCTPOWCTB, B TOM MIPUMEHEHUEM YCTpPOICTB, B TOM
HEHPOHHBIX CeTel u HEUPOHHBIX CeTel U YyHUClie C IPUMEHEHUEM | HEHPOHHBIX CeTel U YHUCJIe C IPUMEHEHUEM
HUCKYCCTBEHHOTO HUCKYCCTBEHHOTO HEUPOHHBIX CeTeH U HUCKYCCTBEHHOTO HEUPOHHBIX CeTel U
HMHTEJUIEKTa HWHTEJUIEKTa HCKYCCTBEHHOTO HMHTEJUIEKTa HCKYCCTBEHHOTO
HWHTEJUIEKTa WHTEJUIEKTa
Bmaners: B3 HaBeIikOM He BimageeT HaBBIKOM Bnaneer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B
HCTIOTB30BaHUS HCTIOJH30BaHUS YpOBHE HABBIKOM YpOBHE HaBBIKOM COBEpILICHCTBE
MaTeMaTHIECKUX MaTeMaTHIeCKUX HCTIIOJH30BaHUS HCTIOB30BaHUS HABBIKOM
METOZIOB METOJIOB MaTeMaTHIeCKUX MaTeMaTHIECKUX HCTIOJH30BaHNUS
MOJEITUPOBAHUS IPU MOJEJIMPOBAHUS [TPU METO/IOB METOJIOB MOJICJIMPOBAHUS | MAaTeMaTUYECKUX
pacuére u aHanuze pacuére u aHaiu3e MOJEJIMPOBAHUS [TPU [pH pacué€Te U aHaIu3e METO/IOB

paboTsI
TETIOIHEPreTUUECKIX
YCTPOMCTB, B TOM
YHCIIE C IPUMEHEHHUEM
HEUPOHHBIX CETEU U
HCKYCCTBEHHOTO
HMHTEJUIEKTa

paboTsl
TEIUI0IHEPTeTUYECKHUX
YCTpPOICTB, B TOM
YHCcle ¢ IPUMEHEHUEM
HEUPOHHBIX CeTel U
HCKYCCTBEHHOTO
HWHTEJUIEKTa

pacuére u aHaiu3e
paboTsl
TEIUI0IHEPTeTUYECKUX
YCTpPOICTB, B TOM
YHCcIe ¢ IPUMCHEHUEM
HEUPOHHBIX CeTEH U
HCKYCCTBEHHOTO
HWHTEJUIEKTa

paboTsI
TEIUIO3HEPTeTUYECKUX
YCTPOMCTB, B TOM YHUCJIE C
IIPUMEHEHHEM
HEUPOHHBIX CETEU U
HCKYCCTBEHHOTO
HMHTEJUIEKTa

MOJEJMPOBAHUS MTPU
pacuére u aHau3e
paboTsl
TEIUI0IHEPTeTUIECKHUX
YCTPOUCTB, B TOM
YHCIIe ¢ IPUMEHEHUEM
HEUPOHHBIX ceTel U
HCKYCCTBEHHOTO
HWHTEIUICKTA.
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[Tpunoxenue 2

Jucnunnuna: MamrHHoe 00y4eHHne U BOMPOChl HCKYCCTBEHHOI'O MHTEIJIEKTa

Hanpasnenune nonrorosku: 13.03.01 TennosHepreTuka u TEMIOTEXHUKA
Hanpasnennocts/npoduiis: [IpoMbliieHHas TEI0HepreTHKa

/o

HasBanue y4e6HOT0, y4eOHO-METOANIECKOTO
n31aHus,
aBTOp, W3AATEIbCTBO, BUJ U3JIAHUS, TOJ M3IaHUS

KomnuecTBo
PK3EMILISIPOB
B BUK

KonTunrent
o0yJaroImuxcs,
HMCTIOJB3YIOIINX
YKa3aHHYIO

JUTEpaTypy

ObecrieueHHOCTD

00yJaroIuxcs

JIUTEPATypOH,
%

Hanwune

PIEKTPOHHOTO

BapHaHTa B
9bC
(+/-)

Tanymkun, A. Y. HelipoHHBIE CETH: OCHOBBI
reopuu / A. . Tanymkua. — Mocksa : ['opsiaas
nmuans-Tenekom, 2017. — 496 ¢. — ISBN 978-5-
9912-0082-0. — TekcT : 21eKTpoHHBIH // JIaHb :
PIEKTPOHHO-O0nOMoTe Hast cucrema. — URL:
https://e.lanbook.com/book/111043

OP*

30

100

lopoxxanuna, E. M. Heliponnsie cetn : ydeOHOE
mocoone / E. U. Topoxanmna. — Camapa
IMoBomkCKUIl ~ TOCYJapCTBEHHBIM  YHUBEPCUTET
TeNeKOMMYHHKali n nadopmaruky, 2017. — 84
(o TekcT anexTpoHHbIH  //  L{udpooii
oOpazoBarensHbIl pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/75391.html

)

30

100

Baxynenko, C. A. Heiipornble cetn : ydeOHOE
mocobue / C. A. Bakynenko, A. A. XuxapeBa. —
Cankr-ITerepOypr Cankr-ITetepOyprekwmii
TOCYJapCTBCHHBI YHHBEPCHTET IIPOMBIIUICHHBIX
TexXHoJoruii u mau3aida, 2019. — 110 ¢. — Tekcr :
piekTpoHHbI  //  LluppoBoit  oOpasoBarenbHBIN
pecype IPR SMART [caitT].

OP*

URL:http://www.iprbookshop.ru/102447.html

30

100

*3P — 3NIeKTPOHHBIN pecypc TOCTYIHBIH Yepe3 DIIEKTPOHHBIH KaTauor/DiueKTpoHHyo onbmmoteky TUY
http://webirbis.tsogu.ru/

3aBenyromuii Kageapoit
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Hupexrop BUK
«

» 2022 r.

M.IL

J.X. KarokoBa

O.M. bapbakoB
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