[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
ON0: Knoukoe NPHHUETFEPCTBO HAYKHU[A BBICIIIEIO OBPA3OBAHUSI POCCUMCKOM ®EJIEPAILIAU
flonxHocTs: u.0. pexTopa dejiepaabHOE TOCYAAPCTBEHHOE OFOIKETHOE
[arta nognucanus: 25.07.2024 16:39:59

. N . 00pa3oBATEIIbHOE YUPEKACHUE BHICIIETO 00pa30BaHUS
YHuKanbHbIN NPOrpaMMHbIN KJTHOY:

4e7c4ea%0328ec8e65¢5d8058549 ROMEHCKUU MHIY CTPHAJIBHBIM YHUBEPCUTET>

YTBEP/XKJIAIO

3aBenytromuii kadeapoit TTC
III.M. MepnanoB
« » 202 .

PABOYASA ITPOI'PAMMA

TUCTUIUTMHBL: CHCTEMBI HCKYCCTBEHHOT'O MHTEIIJICKTA

HanpaBienue noarotoBku: 23.03.02 HazemHble TPaHCHIOPTHO-TEXHOJIOTUYECKHE
KOMITJICKCBI

HampaBlIeHHOCTh/Mpodmiib.  [loabeMHO-TpaHCTIOPTHBIE, CTPOUTENbHBIE, JIOPOKHBIE
cpelcTBa U 000pyI0BaHKE

¢dbopMa oOyueHus: ouHasi, 3a04Has



PaGouas mporpamma paccMoTpeHa
Ha 3acelanuu Kadeapsl On3Hec-MHPOPMATHKU U MaTEMaTUKU

[Tporokoa Ne OT «__ »

20

T.

Jluct cornacoBanus u3 1C:JlokymeHT0000pOT
JIuer corsracoBaHust

BuyTtpennuii gokymeHt "CHcTeMbI HCKYCCTBEHHOT0 nHTeLIekTa 2024 23.03.02"

Joxyment noarorosui: Cnupun Urops CepreeBuy

ﬂOKyMeHT nmoamuacasn:

Cepuiinbiit ﬁl
P JL0JIZKHOCTD (0700} no PesyabTat |[laTal KommenTapu

Homep I

TIpodeccop, umMeroIuii y4eHyro CTereHb Bapbaxos Oner CoriacoBaHO

JIOKTOpA HAayK U y4eHoe 3BaHue npodeccop MuxaiinoBuy

(BBICLIMI YPOBEHB)

Benyuwmii cienpanuct Ky6acosa Cgeriana |CoriiacoBaHo

BukroposHa
Jupexrop Karokosa [lapbst CorJlacoBaHO
XpucaHoBHa




1. Ilenu u 327241 OCBOCHMS JMCHUILTHHBI

[esb AUCHUIUIMHBI 3aKIIF0YAETCs B OBJIQJICHUU (PYH/IaMEHTAIbHBIMU 3HAHUSAMU B 001aCTH
HEHUPOHHBIX CETEN U MX UCIOJIb30BaHUU IIPU PEIIEHUU HAYYHbIX U IPUKIIAJHBIX 33/1a4.

3aza4yy TUCUUIUIAHBL

— u3ydyeHHe Oa30BBIX TEOPETHUECKUX OCHOB METOJOJOTHH HEHWPOHHBIX CETEeH,
MaTEMaTHYECKUX MOJENIEH U METOJOB, JIEKALIUX B OCHOBE HEMPOHHBIX CETEH;

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

— (opMmupoBaHue yMEHUH pealin30BaTh HEHPOHHYIO CETh C UCIOJIb30BAHUEM I1aKETOB
IpOrpamum;

— (QopmupoBaHue HaBBHIKOB pabOTHl C HAa0OpaMH [AHHBIX, HCIOJb3YEMBIMH JIJIs
00y4eHHUs1 HEHPOHHOM ceTH;

—  (opmupoBaHue yMEHHI aHaIM3a Pe3yJIbTaTOB pabOThl HEHPOCETH U KOPPEKTUPOBKU
IIOCTPOEHHBIX MOJIEIIEH.

2. Mecro nucuuniaunbl B crpykrype OIIOII BO

JlucuuniamHa OTHOCUTCSA K TUCHUIUIMHAM 0053aTeNbHON YacTH Y4eOHOrO IJIaHa.

Heo6xoauMbpIMU yCIOBUSAMU JUIsl OCBOEHUS! TUCIUITIIMHBI SBIISIOTCS:

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

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

— BJaJIeHUE HaBBIKAMM HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX TEXHOJOTUH U CPEACTB
00paboTku nHpOpMaInu.

CopepxaHne TUCUUIUIMHBI CITYXUT OCHOBOM AJI1 OCBOCHMSI AUCLMILINH JUIsSl TPOXO0XKIEHUS
MPAKTUKHU, HAYYHO-UCCIIE0BATEIbCKOM pabOTHI.

3. Pe3yabTarhbl 00yueHus MO TUCIUNIHHE
[Ipouiecc wW3y4yeHHWs AWCHMILIMHBI HampaBieH Ha (OPMUPOBAHHME CIEAYIOUIUX
KOMIIETEHIINN:



Tab6muna 3.1

Kona u nammeHnoBaunue

Kopg u HaumeHoBanue
HWHJUKATOPa AOCTHXKEHUS

Kon n HanmMeHOBaHUE pe3ynbTaTa 00ydeHHS

KOMITETEHIINT xomnerertun (HJIK) O IUCLUIUTIHE

YK-1. Cnocoben | YK-1.1. OcymecTBinsier BEIOOp | 3HATH: 31 aKTyaJbHbIE HUCTOYHUKH
OCYIIECTBIISTH TIOUCK, | aKTYaJbHBIX POCCHHCKMX U | HHQOpPMAIUU O COBPEMEHHBIX aIrOpUTMax
KPUTUUYECKHUI aHAIM3 U CUHTE3 | 3apYOEKHBIX HCTOYHHKOB, a | MAIIMHHOTO o0yueHwus, TEXHOJIOTHSIX
nHpopmanuy, MPUMEHATh | TaK K€ TOHCK, CcOOp W | UCKYCCTBEHHOTO HHTEIUIeKTa W cdepax HX
CUCTEeMHBIH  mOAX0ox At | 00paboTKy nHpopManuy, | IpUMEHEHUS

penreHns MOCTABJICHHBIX | HEOOXOAMMOH n1d pemenus | Ymers: Y1 Haxomurs, COOHpaTh, XPaHUTh
3a1a4 MOCTaBJIEHHOMN 3a1a4H GospIme 00BEMBI TAHHBIX

Bnagers: B1 HaBBIKAMHU
AITOPUTMOB ~ MAIIHHHOTO
TTOWCKa M 00pabOTKH JaHHBIX

MIPUMEHEHHUS
oOyueHHs Ui

VK-1.2. Cucrematusupyer u
KPUTHYECKH aHATM3HUPYET
nH(pOopManuio, MOTYyISHHYIO U3
Pas3HbIX HCTOYHHKOB, B
COOTBETCTBHH C TPEOOBaHUSIMHU
U YCIIOBHSIMH 3a7a4u

3HaTh: 32 anropUTMBl MALIMHHOTO OOyYCHHS
JUIS aHANU3a U TPYIIMPOBKY HHPOpMAIUH 13
Pa3INYHBIX HCTOYHUKOB

VYMerp: Y2 aHamm3upoBaTh HHPOPMALHIO H3
pa3INYHBIX HCTOYHHKOB B COOTBETCTBHH C
TpeOOBaHUSIMU M YCIOBHUSIMH 3a]a4H

Bnagers: B2 HaBBIKAMHU aHaJIm3a
HHPOPMALIUY, TIONYUYCHHOH U3 pa3IMYHBIX
HCTOYHHUKOB Ha OCHOBE aJrOpPUTMOB

MAaIIMHHOTO 00y4YeHUs

YK-1.3. Hcnons3yer
METOAUKH CHUCTEMHOTI'O
MOAXOAa  MPH  PEIICHUH

IIOCTaBJICHHBIX 3a1a4.

3HaTh: 33 METOAUKU CUCTEMHOTO OJX0/1a IIPH
peLICHUH NOCTaBJICHHbIX 3a/1ay.

YMeTh: V3 HCIIOJIb30BaTh METOIUKHU
CHCTEMHOTO MOAXOJa  MpU  PEIICHHU
[TOCTABIIEHHBIX 3a7aY.

Brmagers: B3  MeroaMkamMH — CHUCTEMHOIO

MoJAX0Ja Mpy peICHUM MOCTABJICHHBIX 3a/1a4.

4. O0beM IUCIUIIINHDI
OO0l 00beEM TUCHUILIMHEI COCTABIAET 3 3a4éTHBIX equHuIb], 108 yacos.

Ta6muma 4.1.
AyautopHbie SaHﬂTl/Iﬂ/KOHTaKTHaH
®dopma | Kype/ yaHTop dopma
pabora, Jac. Camocrositens | KonTpod
o0y4eHu | cemect MPOMEXYTOYH
Jlekun | Ilpaktuyeck | JlaboparopH | as pabora, yac. b, 4ac <
st p Oif aTTecTanuu
nu HUe 3aHATHUA bIC 3aHATHUA
OYHasI 3/5 18 34 - 56 - 3auéT
3a09HasI 4/8 4 6 - 98 - 3auéT

5.1. CtpykTypa JUCUUILIUHBI.
ouyHasi popma o0yuenus (OPO)

5. CTpyKTypa M coJep:KaHue JUCIHIJIMHBI

Tabmuma 5.1.1

AynuTOopHBIE
CrpyKTypa TUCIHIUTHHBI
3aHATHS, Yac.
No CPC, | Bcero, OrieHOuHbIE
Howmep Kon MAK
n/m HaumenoBanue gac. gac. cpencrea
paszgen JI. | Hp. | Jlab.
. paszena
BBenenue B Konnoxuym
1 1 TEMaTUKy 1 1 ) 7 Nel
HCKYCCTBEHHBIX (ITpunosxkeHu
HEHUPOHHBIX CeTeH VK-1.1 ;:( (1”)1HOKBPI
ITakeTs! IpOrpaMm YK-1.2 Nol M
2 2 JUTSE pabOTHI C 1 1 - 7 VK-1.3 -
. (ITpunmosxenn
HEHPOHHBIMU CETIMHU el)
3 3 O6queHHe“ 1 5 i 8 KostoxBuym
HEWPOHHOU CETH. Nel




HaGops! jaHHBIX (ITpunoxenn
el)
[TonHocBs3HAs Komnoxsuym
HEHUpOHHAas CETh Nel
4 4 MPSIMOTO 1 2 - 5 8 (ITpunmosxenn
pactpocTpaHeHHS el)
(FNN)
IlocTpoenue Komnoxsuym
5 5 ApXUTEKTYPEI 1 2 ) 5 8 Ne2
HEWPOHHOM CeTH 1 (ITpunoxenn
ee o0ydeHue e2)
Pabora c Jlé(?zn TIOKBHYM
6 6 TensorFlow u 1 2 - 5 8 ~
Kaggle (ITpunoxenn
e2)
AHanu3 KagecTBa Jlfrfzn TIOKBHYM
7 7 o0y4ueHus 1 2 - 5 8 -
HEHUPOHHOU ceTu (Ipunoxcern
e2)
[Ipumenenue Komnoxsuym
8 8 HEHUPOHHBIX CEeTel 1 2 ) 5 8 Ne2
JUISL pETLICHNUS 3a/1a9 (ITpunoxern
perpeccun e2)
Komnoxsuym
CBEpTouHbIE Ne3
9 9 HEHpOHHBIE CeTU ! 4 i 4 9 YVK-1.1 (ITpunosxenu
YK-1.2 e3)
IIpensaputensHO YK-1.3 Komnoksuym
10 10 00y4ueHHbIE 3 4 - 4 11 Ne3(ITpunosx
HEUPOHHBIE CETH enue 1)
HelipoHHsle cetu Komnoksuym
JUIA 33134 Ne3(ITpunosx
11 11 00paboTku 3 6 - 4 13 eHmue 3)
€CTECTBEHHOTO
A3bIKA
Komnoxsuym
12 12 PGIfyppeHTHLIe 3 6 ) 4 13 Ne3
HEWpOHHBIE CETH (ITpunoxenn
e3)
Bormpocet
13 | 3ausr ) ) ) ) ) g 3a4éra
(ITpunosxenn
e3)
Uroro: | 18 | 34 - 56 108
3aouHas popma odyuenus (3P0O)
Tabnuna 5.1.2
Crpyktypa AynuTOopHBIE
No JICHUIITMHBL/ MOYJIst 3aHsTHSL, Yac. CPC. | Beero, S —
Howmep Kon MJIK
n/n HaunmenoBanue qac. qac. CpezcTBa
paszgen JI. | Hp. | Jlab.
. paszena
Bgenenue B Bompocel &
1 1 TEMAaTHKY 1 1 i 6 8 3a4ery.
HCKYCCTBEHHBIX
HEHPOHHBIX CeTel YVK-1.1
ITakeTs! IpOrpaMm YK-1.2 Bomnpocel K
2 2 JUTSE pabOTHI C 1 1 - 6 8 YK-1.3 3a4ery.
HEUPOHHBIMH CETSIMU
3 3 O6vyIIeHI/1eU 1 1 ) 6 8 Bompocer &
HEWPOHHOM CETH. 3a4eTy.




Habophb! 1aHHBIX

[TonHocBs3HAS Bonpocer  k
HEHUpOHHAas CETh 3a4ery.
4 4 TIPSIMOTO 1 1 - 6 8
pacnpoCTpaHEHHs
(FNN)
IlocTpoenue Bompocer &
5 5 APXUTEKTYPHI ) 1 ) 8 10 3a4ery.

HEHUPOHHOW CETH U
ee o0yueHue

Pabora c Bompocs  k
6 6 TensorFlow u - 1 - 8 10 3a4ery.
Kaggle
AHanu3 kadecTBa Bonpocsr  k
7 7 o0y4eHus - - - 8 9 3a4ery.
HEWPOHHOU ceTH
IIpumenenue Bompocel  k
8 8 HEUPOHHBIX CETeH ) ) ; 8 9 3a4eTy.
JUISL pETLICHNUS 3a1a9
perpeccuu
9 9 CBEEpTO‘IHBIe ) ) ) 8 9 VK-1.1 Bompocel &
HEWPOHHBIE CETH 3a4erTy.
YK-1.2
IIpensaputensHO VK-13 Bonpocer  k
10 10 00yJeHHEIC - - - 8 9 3a4ery.
HEWPOHHBIE CETH
Heiiponnsie cetu Bompocel &
JUIs 337124 3a4ery.
11 11 00paboTku - - - 8 8

€CTECTBEHHOTO
SI3pIKA
PexyppeHTHBIE

Bonpocer  k

12 12 . - - - 12 12
HEeWpPOHHBIE CETH 3a4ery.
YVK-1.1 Bompocer  k
13 | 3auér - - - - - YK-1.2 3a4ery.
YK-1.3
Uroro: | 4 6 - 98 108

5.2. Coneprxanue AUCIUTIINHBL.

5.2.1. Coneprkanue pa3aesioB JUCIUTUTMHEI (AUIAKTHYECKUE €TUHHIIB).

Pa3znen 1. «BBeneHue B TeMaTHKy HCKYCCTBEHHBIX HEHPOHHBIX ceTeil». XpOHOJOrMuecKue
ATalbl Pa3BUTUS HEMPOHHBIX ceTel. Monenb MCKycCTBEHHOro HelipoHa Mak-Kamnoka u Ilurca,
[Tepcentpon Pozen6narra. OpHOCIIOWHBIE M MHOTOCIONHbBIE HepoHHble ceTH. CeTH MpsIMOTro
PacCpOCTpaHEHUSI U CETH C OOpaTHBIMHU CBs3siMH. [lOHsSTHE «TITyOOKHMEe HEHpPOHHBIC CETH» M HX
npeumyiectsa. Kiiaccuduxarys HeHpOHHBIX ceTel B pa3pese pacipoCTPaHEHUs CUTHAJIA U TITyOHHBI
HEHPOHHOM ceTh. 3ajaud, peniaeMble TITyOOKMMH HEHpOHHBIMH ceTsiMH. (DYHKIWU aKTHBAIWH.
O06opynosanue, npuMmeHsiemoe 11t HelponHbIx ceteil. CUDA — nporpammuslit untepdeiic amst GPU
ot kommanuu NVIDIA.

Paznen 2. «llakersl mporpamm uisi paboThl ¢ HEHPOHHBIMU ceTsiMu». O030p MakeToB
nporpamm. ITakers! i padotsl ¢ ganabiMy. [Takerst NUMPY u Pandas. IlakeTs! aj1s MammMHHOTO
obyuenus. JlucrpudyruB Anaconda, nakerst JupyterLab, Jupyter Notebook. bubimorexu Python ms
MOJIENTMPOBaHKsl U 00y4eHus HeliponHou ceru. Ilakersr TensorFlow, Theano, Keras. Pabora c
cepsucom Google Colaboratory.

Pazgen 3. «O0y4enue HeitporHoi cetn. Habopb! maHHbIX». O0ydeHHe ¢ yuuTenem, 00ydeHne
0e3 yuutenst, 00yueHue ¢ MOAKPEIUICHHEM. AJITOPUTM 00PaTHOTO paclpOoCTpaHEeHHs OIIMOKU. THITbI
3ama4, 9((HEKTUBHO PEmIaeMbIX ¢ TIOMOIIBIO TITYOOKMX HEMPOHHBIX CETEH (3aauu pacro3HaBaHUs,
3a1a4u K1acCu(pUKALNM, 3a/1a41 PErPeccu, 33/1auu Kiacrepuzanun). Habops! qaHHBIX 17151 00ydeHUs
HEHUPOHHOU ceTu. TpeHupOBOYHBIE, TECTOBBIC U MPOBEPOUYHBIE JaHHBIC. BO3MOXKHOCTH MAKETOB IO
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pabote ¢ Habopamu AaHHbIX. [loHATHE 310X 00yuyeHus. [louck HaOOPOB MAHHBIX U3 PANTUUHBIX
ucrounukos (Githab u apyrux).

Paznen 4. «[lonHocBsi3Has HeiipoHHast ceTh npsimoro pacrpoctpanenus (FNN)». Ananus
Ha0opa JaHHBIX C TOYKHU 3pEHMs JAJIbHEHIEro MOCTpOEeHUs HeilpoHHOH cetn. KommuecTBo
CKPBITBIX CJIOEB U KOJUYECTBO HEHPOHOB. ba3oBbie 0OBEKTHI U MapaMeTpbl 0ObEKTOB IIyOOKHX
HepoHHBIX ceTeil B TensorFlow.

Paznmen 5. «llocTpoeHne apXUTEKTypbl HEHPOHHOW ceTH U ee oOydeHue». MeTpuku
kagectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkiuu norepsb u
ONTUMHU3ATOPHl 00yueHUs. DPYHKUMU MOTEPh M onTUMu3aTtopsl oOydenus. Dynkmmu SGD,
RMSprop, Adam. Pacio3naBanue npeaMeToB oaexabl — Habop manuasix MNIST. TIpenckazanue
00y4eHHOI HEMpOCETH.

Pasnen 6. «Pabota ¢ TensorFlow u Kaggle». O6bexThl, QyHKIMH 1 TapaMeTpbl 00bEKTOB
riny0okux HedponHbix cereit B TensorFlow. Pabora ¢ mmardopmoii Kaggle. Bosmoxuoctu
cepeuca. OcHoBHo#l pyHkuuonan mardopmer Kaggle. CopesaoBanus na Kaggle.

Pa3znen 7. «AHanu3 xauectBa oOyueHus: HEUPOHHOH ceTu». OlleHKa pealbHOr0 KauecTBa
MOJIeNId HEHMpOHHOM ceTw M Habopbl AaHHBIX. IloHsATHE «TepeoOyueHre» HEWPOHHOW CeTH.
Ornpenenenne nepeoOydeHus: U METOIbl OOPHOBI C HUM.

Paznen 8. «lIpumeHeHue HEHWPOHHBIX CeTEH JUIsl pelleHUs 3aJadd  Perpeccum».
[IkanupoBaHue U HOPMaIH3ALKs BXOJHBIX JaHHBIX. BEIOOp MeTpuK KayecTBa, PyHKIHI OmHO0K
U aKTUBALMHU B 3aBUCHUMOCTH OT pelIaeMoi 3a1a4H.

Paznmen 9. «CBéprounsie HelipoHHBIE ceTH». CpaBHEHHE MOJHOCBS3HOM M CBEPTOYHOU
HEHPOHHBIX CeTel MpH pelIeHUH 3a7ay pacro3HaBaHus n3o0paxeHuil. SAapo ceépTku. Marpuua
n300paxxenuii. Cion cBEPTKHU 1 ciion noABeIOOpKU. MHCTpyMenTs Keras u TensorFlow, koTopsie
HO3BOJISIIOT TOCTPOUTH CBEPTOUHYIO HEMpPOHHYIO ceTh. CBs3b MEXIy Ha0OpaMu JaHHBIX U
apxutektypoil HelipoHHoi cetn. Habop manubix CIFAR-10. ApxuTekTypa CBEPTOYHOH ceTh
LeNet 5.

Pazmen 10. «IIpenBapurenpHo OOy4YeHHbIE HEWpOHHBIE ceTW». llpemmymiecTBa
UCIIOJIb30BAaHUS MPEBAPUTENILHO OO0Y4YEHHBIX HeHpoHHBIX ceTeil. HeipoceTn, oOydeHHble Ha
Habope panHbIXx ImageNet. O630p coBpeMEHHBIX MpPENBAPUTENLHO OOYUEHHBIX apXUTEKTYp
HEHpPOHHBIX ceTe M pelleHus 3aJaud pacro3HaBaHus u3o0paxkeHuil. IIpenBapurenbHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOyuenus B
HepoHHBIX ceTsx. [lepeHoc oOyueHHsI Ha mpuMepe NpeABapUTENbHO O0yYEeHHON HEWpOHHOM
cetn VGG16.

Paznen 11. «HeliponHsle ceTu 1i1s 3a1a4 00pabOTKU €CTECTBEHHOTO si3blka». BBeneHue B
00pabOTKyY €CTECTBEHHOTO S3bIKa. AJITOPUTM TIOJTOTOBKHU TE€KCTA (TIPUBEICHUE TEKCTA K SIMHOMY
PETUCTPY, OYUCTKY TEKCTa OT JHMIIHUX CHMBOJIOB, TOKEHHM3ALUUS TEKCTa, Pa3METKY CIIOB IO
4yacTsIM pe4H, IPUBEJIEHUE CIIOB TEKCTa K HOPMaJIbHOM opMe, BeKTopu3alus). 3aaauu o0paboTku
€CTECTBEHHOT'O 53bIKA. APXUTEKTYpbl HEMPOHHBIX CeTed, MPUMEHSIEMbIX NpU PELIeHUU 3ajay
00paboOTKM €CTEeCTBEHHOI'O f3bIKa - CBEPTOUHbIE OJHOMepHbIe HelpoHHble ceTu (CNN 1D) u
pexyppeHTHbIe HelipoHHbIe ceTH (RNN).

Paznmen 12. «PekyppeHTHBIE HEHPOHHBIE CeTH». APXHUTEKTYPhl PEKYPPEHTHBIX HEHPOHHBIX
CeTel, MPUMEHSIEMbIX IS pellieHns ipakTuieckux 3amad. LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeTobl udpoBbIX TPeACTaBICHUI TEKCTA:
YaCTOTHBIH MO/IX0J1, TEMAaTUUECKOE MOJICTUPOBAHNE, TUCTPUOYTHUBHAS ceMaHTuKa. IHCTpyMeHTapuii
Keras u TensorFlow s moctpoenust Moienu peKyppeHTHON HEMPOHHOM CETH, PEeIaroIiel 3a1aqy
kinaccudukanun TekcToB. Iloctpoenue Helipocereit ¢ apxurekrypamu LSTM u GRU Ha ocHoBe
naketoB Keras u TensorFlow.

5.2.2. Coneprkanue TUCIUILINHBI 110 BHIaM YY€OHBIX 3aHSITHH.
JleKIIMOHHBbIE 3aHATHS



Tabmmua 5.2.1

o | Homep paznmena O0beMm, Jac. Tena nexmm
n/n | aucnumaueel | O®O | 300 | O3P0
1 1 1 1 - BBeneHne B TeMaTHKY HCKYCCTBEHHBIX HEHPOHHBIX CeTel
2 2 1 1 - [TakeTs! mporpaMm 1y1st pabOTHI ¢ HEHPOHHBIMH CETSIMH
3 3 1 1 - OO0yduenue HelipoHHOI ceTr. Haboph!l TaHHBIX
[TonHOCBs3HAsA HEHPOHHAs CETh MPSAMOrO PaCIpPOCTPAHEHUS
4 4 1 1 -
(FNN)
5 5 1 - - [TocTpoeHHe apXUTEKTYpbl HEHPOHHOM CETH U ee 00ydeHHe
6 6 1 - - Pabora ¢ TensorFlow u Kaggle
7 7 1 - - AHanu3 KkayecTBa 00y4eHUs: HeHPOHHOH ceTH
8 8 1 ) i [TpumeHeHne HEHPOHHBIX ceTe! I PelIeHHs 3a1a4n
perpeccuu
9 9 1 - - CBEpTOYHBIC HEHPOHHBIE CETH
10 10 3 - - [TpenBapuTenbHO 00yUYeHHBIE HEHPOHHBIE CETH
11 11 3 ) i Heiiponnsie cetu ais 3ama4 00pabOTKK €CTECTBEHHOTO
SI3bIKa
12 12 3 - - PexyppeHTHBIC HEHPOHHbIE CETH
HWToro: 18 4 -
JlabopaTtopHbie paGoThI
Ha60paT0pHLIe 3aHATUA y‘IC6HLIM IIJIaHOM HC MMPEAYCMOTPCHBI.
HpaKTI/I‘ICCKI/Ie 3aHATUA
TabGmuua 5.2.2
No Howmep O0beMm, gac.
i paszena 020 | 300 | 03900 Tema naboparopHO pabOTHI
JCIUTIIMHBI
7 cemecTp
1 1 1 1 - [TporpammupoBaHue npocteinieii Heiipocetu Ha Python
2 2 1 1 - Pa6ora ¢ makeramu si3e1ka Python: NumPy, Pandas
3 3 2 1 - Pabota ¢ Habopamu JaHHBIX
1 - [HocTpoenue noJHOCBSA3HON HEMPOHHOM CETH MPSIMOTO
4 4 2
pacnpoctpanerns (FNN)
5 5 2 1 - [MocTpoeHne apXUTEKTyphl HEHPOHHOU CETH M ee 00yIeHHE
6 6 2 1 - Pabora ¢ Kaggle
7 7 2 - - AmHanus kadecTBa 00y4eHHs1 HeHpOoHHOH ceTu. boprba ¢
nepeodyyeHnem
2 - - ITocTpoeHue HEHPOHHOM CETH IS pELICHUs 3a1a4u
perpeccuu
4 - - IlocTpoenue cBEPTOYHON HEMPOHHOU CETH
10 10 4 - - Pabota ¢ npeaBapuTeIbHO 00YIEHHBIMI HEHPOHHBIMH
CeTsMU
11 11 6 - - N3ydenne HEHPOHHBIX CeTEH I 3a/1a4 00pabOTKH
€CTECTBEHHOTO SI3bIKa
12 12 6 - - ITocTpoeHne peKyppeHTHOH HEUPOHHOU ceTH
Uroro: 34 6 -




CamocrosiTeibHast padoTa CTyJeHTa

Tabmuua 5.2.3
Ne Homep O6mem, gac.
i pa3zena Tema Bux CPC
TUCIUIIIAHBI OdO 300 (0]0]0]
BBenenue B TemaTuky ITonroroska K
1 1 5 6 ) HCKYCCTBEHHBIX HEHPOHHBIX MPaKTHIECKUM paboTawm,
ceTen oopMIICHHE OTYETOB MO
MPAKTHICCKAM paboTam
[Makets! mporpamm st paboter | [Tomroroska K
2 5 5 6 ) C HEHPOHHBIMH CETSIMH MPaKTHIECKUM paboTawm,
oOpMIICHHE OTYETOB IO
NPaKTHYECKUM padoTaM
OO0y4eHue HEHPOHHOI CETH. IloaroroBka k
3 3 5 6 ) HaGops! jaHHBIX NpaKTHYECKUM paboTaMm,
0(OpMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM
[TonHocBs3Has HelipoHHas ceth | [loaroroBka k
4 4 5 6 ) MIPSIMOTO PacTIpOCTPaHEHUS NpaKTHYECKUM paboTaMm,
(FNN) oopmiteHHE OTYETOB IO
MPAKTHICCKUM paboTam
[MocTpoeHne apXUTEKTypHI IoxaroroBka k
5 5 5 8 ) HEHPOHHOM CeTH U ee O0yUCHHEe | MPAKTHICCKUM padoTam,
odopMIICHHE OTIETOB IO
MPAKTHICCKAM padoTam
Pa6ora ¢ TensorFlow u Kaggle | IToaroroBka k
6 6 5 8 i NpPaKTHYECKUM paboTaMm,
0(OpMIICHHE OTYETOB IO
NpaKTHYECKUM paboTam
AHanu3 KkagecTBa 00ydIeHUS IToaroroBka k
7 7 5 8 ) HEWpPOHHOU ceTH NPaKTUYECKAM paboTam,
oopMIICHHE OTYETOB IO
NpaKTHYECKUM paboTam
IIpumenenue HelipoHHBIX cereld | Iloaroroska k
8 8 5 8 ) JUTS PELICHUS 331a49H PETPECCHH | TMPAKTHICCKUM padoTam,
o opMIICHHE OTIETOB IO
MPAKTHIESCKUM paboTam
CBEpTouHble HEUPOHHBIE CETU IToaroroBka k
9 9 4 8 ) MPaKTHICCKUM paboTam,
o opMIICHHE OTIETOB IO
MPAKTHIESCKUM padoTam
[IpenBapuTebHO 00yUEHHBIC Tloaroroska k
10 10 4 8 i HEeWpOHHBIE CETH MPaKTUIECKUM paboTam,
opopMIICHHE OTYETOB 1O
PaKTUIECKUM paboTam
Heiiponnsie cetu s 3amay Tloaroroska k
11 11 4 8 ) 00pabOTKN €CTECTBEHHOTO MPaKTUYIECKUM paboTam,
S3BIKa odopmIIeHHEe 0TIETOB O
MIPaKTHYECKUM paboTam
PexyppeHTHbIE HEHPOHHBIE IToaroroBka k
12 12 4 12 ) ceTH MIPaKTHYECKUM paboTam,
0o OpMIICHHE OTYETOB IO
MIPaKTHYECKUM paboTam
13 1-12 - - - 1-12 IToaroroBka K 3auery
HUroro: 56 98 -

5.2.3. TlpenonaBaHve MAWCHMILIUHBI BEACTCS C NPUMEHEHHEM CIEAYIOIIUX BHUJIOB
00pa30BaTeNbHbIX TEXHOIOTHIA:
—  BU3yauM3anus ydeOHOro marepuana B O(QHCHOM TMakeTe B AUAJIOTOBOM PEXHME

(JIEKIITMOHHBIE 3aHATHS);



— paboTa B MaJbIX Ipynnax (npakTHYecKue padoThl);
—  HMHAWBUIyaJbHbIC 3aIaHUs (IPAKTHYECKHE PaOOTHI).

6. TemaTnka KypcOBBIX IPOEKTOB
KypcoBbie npoekTsl yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7. KoHTpoJibHBbIE padoThI
KonTtponbHbie paboThl y4eOHBIM IJIAHOM HE MPETYCMOTPEHBI.

8. OueHka pe3yJIbTATOB 0CBOECHHS AUCHHMIIUHBI
8.1. Kputepun oleHMBaHUs CTEIEHU IMOJHOTHl M KayecTBA OCBOCHMsI KOMIIETEHLUH B
COOTBETCTBHUH C IUIAHUPYEMBIMH pe3yibTaTaMu 00yueHus npuseneHs! B [lpunoxennn 1.
8.2. PeiliTuHroBas cucTeMa OLICHMBAaHUS CTENEHM IIOJHOTHl M KadyecTBa OCBOEHUS
KOMITETEHIIMI 00yJaromuxcsi 04HOM (hopMbl 00ydeHHs pecTasieHa B Tadmuie 8.1.
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Tab6muna 8.1

Ne /it | Buspl MeponpusaTuil B paMKax TEKYIIEr0 KOHTPOJIS Kommgectro 6ayuioB
7 cemecTp

1 Texymas aTTecTanus
1 Komnoxsuym Nel 0-30
NTOI'O 3a mepByIo TEKYIIYIO aTTECTAIIHIO 0-30

2 TeKymIasi aTTeCTaIHs
2 Komnoksuym Ne2 0-30
HNTOT'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30

3 TeKymIasi aTTeCTaIus
3 Komnoksuym Ne3 0-40
NTOT'O 3a TpeThIo TEKYIIYIO aTTeCTAIINIO 0-40
BCEI'O 0-100

8.3. PeiliTuHroBas cucrema OLCHUBaHUA CTCIICHU IIOJJHOTBI M Kady€CTBa OCBOCHUA

KOMIICTCHIIH, 00yJaromuxcs 3a09Hoi popmbl 00ydeHUs TpecTaBlieHa B Tabmuie 8.2.

Tabmuua 8.2
Now/nm | Buipl MepOnpuUsTHIA B paMKax TEKYIEr0 KOHTPOJIS | KosmuecTBo 6ajuios
TcemecTp
ATtTecTanus
1 Bomnpocs k 3ageTy 0-100
NTOI'O 3a mepByIo TEKYIIYIO aTTECTAIIIO 0-100

9. VYuedHO-MeTOaHYECKOE U HH(POPMANOHHOE 00ecnieyeHne AMCIUTIINHBI

9.1. [lepeveHpb peKOMEHIyeMO TUTEepaTypsl peacrasiex B [Ipunoxennn 2.

9.2. CoBpemeHHbIe NpodeccuoHanbHble 6a3bl JaHHBIX ¥ UHPOPMALMOHHBIE CIIPaBOYHbBIE
CHCTEMBI

- DNeKTpOHHBIH Katanor/DnekTponHas oudauorexka TUY  http://webirbis.tsogu.ru/

- IludpoBoit oOpa3oBaTeNbHBI pecypc — OubauoTeuHas cucTema IPR
SMART — https://www.iprbookshop.ru/

- DeKTpOHHO-0MOIMoTeuHas cucrema «KoHCynbTaHT cTyaeHTay Www.studentlibrary.ru

- DiekTpoHHO-0nbmoTeuHas cucrema «JIAHby https://e.lanbook.com

- O6pazoBarensnas miardopma FOPAUT www.urait.ru

- Hayunas anextponnas 6ubnuoreka ELIBRARY.RU http://www.elibrary.ru

- OmnektpoHHass HedrerazoBas Oubnuoreka PI'Y Hedtn u raza wum. ['yOkuna
http://elib.gubkin.ru/

- DnexTpoHHas 6uOaMoTeKka Y PUMCKOro TrocyJapCTBEHHOTO HE(PTSIHOTO TEXHUYECKOTO
yHuBepcureta http://bibl.rusoil.net/

- bubnuoreyHo-uHPOPMALIMOHHBIA ~ KOMIUIEKC ~ YXTHHCKOTO  TOCYAapCTBEHHOTO
tTexHuueckoro yuusepcurera YI'TY http://lib.ugtu.net/books

- DJIeKTpOHHAs CNpaBOYHAS CHUCTEMa HOPMATHBHO-TEXHHYECKOW JIOKYMEHTAIIUU
«TexHOpMaTHBY

9.3. JIumeH3noHHOE ¥ CBOOOJHO PAaCHpOCTpaHseMoe MporpaMMHOe oOecTieueHne, B T.4.
OTEYECTBEHHOT'O MPOU3BO/ICTBA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;

— Anaconda;

10. MaTepuajibHO-TeXHUYeCKOe obecneyeHne JUCIUNIMHBI
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http://webirbis.tsogu.ru/
https://www.iprbookshop.ru/
https://www.tyuiu.ru/university/subdivisions/teachbookdep/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/ebs-konsultant-studenta/
http://www.studentlibrary.ru/
file://e07451/МЧС/ПДМ/2024/РП/Электронно-библиотечная%20система%20
https://e.lanbook.com/
https://www.tyuiu.ru/university/subdivisions/teachbookdep/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/ebs-yurajt/
http://www.urait.ru/
http://www.elibrary.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=418
http://lib.ugtu.net/books
https://www.tyuiu.ru/university/subdivisions/teachbookdep/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/spravochno-informatsionnaya-baza-dannyh-tehekspert/
https://www.tyuiu.ru/university/subdivisions/teachbookdep/bibliotechno-izdatelskij-kompleks/bibliotechnye-resursy/spravochno-informatsionnaya-baza-dannyh-tehekspert/

[Tomernienus s MPOBEACHUS BCEX BUJOB PaOOThI, IPEAYCMOTPEHHBIX Y4€OHBIM IJIAHOM,
YKOMIIJIEKTOBAaHbI HEOOXOAUMBIM 000OPYJIOBAHUEM U TEXHUYECKUMU CPEICTBAMH 00y4EHUS.
O0ecneyeHHOCTh MAaTePHAIBbHO-TeXHUYEeCKUX ycaoBuii peaausanun OIIOII BO

Tabmuma 10.1

HanmenoBanue yueOHBIX
IIPEAMETOB, KYypCOB,
JCIUTLTAH
(Momyneit), MPaKTHKH, HHBIX
BUJIOB y4eOHOM
JeSTebHOCTH,
MIPEeyCMOTPEHHBIX y4eOHBIM

HaumeHoBaHME MOMEIICHUH 1S
TIPOBEICHIS
BCEX BUJIOB Y4€OHOI1 JeITebHOCTH,
MPEIYCMOTPEHHOI yUeOHBIM TNIAHOM, B TOM
YHCIe TIOMEIICHUS 11 CAMOCTOSITEIIBHOM
paboTEhI, C yKa3aHHEM TIePEYHsI OCHOBHOTO
o0opynoBaHHs, y4eOHO- HaTJISIHBIX

Anpec (MECTOIOJIOKEHHE) TOMEIICHUH 1151
MPOBEICHHS BCEX BUIOB YUCOHOM
JIeSITeNbHOCTH, MPEYCMOTPEHHOH YyueOHbIM
IUTAaHOM (B CIIyJae peanu3aluu
00pa3oBaTeabHOM NPOrpaMMBbl B CETEBON
(hopMe TOTOTHUTENFHO YKa3bIBACTCS
HalMEHOBaHHE OpPTaHU3alllH, C KOTOPOH

IUTaHOM 00pa30BaTENbHOM nocoOuit 3aKIII0YEH JIOTOBOD)
MPOrPaMMBI
2 3 4

CucreMsl HCKYCCTBCHHOTO
HHTCIIJICKTA

JIeKIMOHHBIE 3aHATHSL:

VYueOHast aynuTopus JUIS IIPOBEICHUS
3aHATHH JIEKIMOHHOTO TUIIA; TPYIIIOBBIX U
WHIUBHUyaIbHBIX KOHCYJIBTAINH;
TEKYIIEro KOHTPOIS W IPOMEXYTOYHOMH
aTTecTalty.

OcCHaIllEHHOCTb:

YueOHast MeOeIb: CTOJIBI, CTYJIbS.
Mouo0s0k - 1 mr., npoekTop - 1 mT.,
MPOEKIMOHHBI  3KpaH - 1 mrT,
aKycTudeckas cucrema (KOJIOHKH) - 4 mT.,
MUKpO(oH - | mT., JOKyMeHT-Kamepa - 1
IIT., TEICBHU30p - 2 IIT.

625001, TromeHnckas o6macTh, r. TIOMEHb,
YL Jlynauapckoro, o2, xopm.1,
(aymuTopus onpenenseTcs: B COOTBETCTBHN
C pacumcaHHeM)

[pakTHyeckue 3aHATHSA:

VYuebHasi ayguTopus Ui NPOBEICHHS
3aHATHH CEMHUHAPCKOT0 THIA
(mabopaTopHble 3aHATHSA); TPYNIOBHIX U
WHIMBUYaJIbHBIX KOHCYJIbTaINH;
TEKYIIEro KOHTPOJS M IPOMEKYTOUHOMH
aTTecTalluy,

OCHAaIIIEHHOCTE!
VYueOHast MeOelb: CTOJIbI, CTYJIbSL.
MoHob6nokn, mpoektop - 1 wWT.,

aKycTH4eckas cucreMa (KOJOHKH) - 2 mT.,
MPOEKIIMOHHBIN KpaH - | mT.

625001, TromeHnckast ooacTh, I. TIOMEHD,
YL Jlynauapckoro, n.2, kopn.1,
(ayuTopus onpesenseTcs: B COOTBETCTBUN
C pacumcaHHeM)

11. MeTtoauyeckue ykazanus no opranusanuu CPC

11.1. Meroaunueckue ykazaHus MO MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM.

[IpakTudeckue 3aHATHSI CIOCOOCTBYIOT YIITyOIEHHOMY M3YYCHHIO TUCIUTUIMHEI U CITYKaT
OCHOBHOM (hOpPMOM MOJBEICHUS UTOTOB CaMOCTOSITEIBHOW paboThl cTyAeHTOB. OCHOBHAS IIEIb
MPAKTUYECKHUX 3aHATHI 3aKIF0YAeTCsl HE TOJILKO YIUIYOUTh U 3aKPENUTh TEOPETUUSCKUE 3HAHMUS,
HO U ¢(hOpMUPOBATH NMPAKTUUECKHE KOMIIETEHIIUU, HEOOXOAMMbIe OyIyIIUM CHEIHAINCTaM.

Ha mnpakTudyecknx 3aHSATUSX TPHUBETCTBYETCS AKTUBHOE YYacTHE B OOCYKICHHH
KOHKPETHBIX CHUTYalluii, CHOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAHUN HaXOAUTh Hauboisee
a¢(eKTUBHBIE PEIICHUS MOCTABIEHHBIX MPOOJIEM, YMETh HAXOAUTh MOJIE3HBINA TOTOTHUTEIBHBIN
MaTepuall o TEMATUKE 3aHSITHH.

OOyuaromieMycst peKOMEHIyeTCs CIeIyIoIas cXemMa MoJArOTOBKH K 3aHATHIO:

1. [IpopaboTaTh KOHCIIEKT JIEKIIHIA;

2. I3y4nTh peKOMEHIOBAaHHYIO TUTEPATYPY;

3. [Ipu 3atpynHeHusix copMyIHpoBaTh BOPOCH! K MPETOAABATEIIO

4. TTocne BBITIOTHEHUS TPAKTHYECKHUE pa0OTHI OPOPMHUT OTUET U MOATOTOBUTKCS K 3aIUTE.

11.2. Meroandeckue yKa3aHus 10 OPTaHU3aAIlN CAMOCTOSTEIILHONW PaOOTHI.
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CamocrosiTenpbHasi paboTa SBISETCS OJHOW W3 BaXHEWMUX (GopM H3ydeHus 000
muciumuiiabl. OHa TO3BOJISIET CHUCTEMAaTH3UPOBATh U YIIyOUTh TEOpPETHYECKHE 3HaHUS,
3aKpENHUTh YMEHUSI M HaBBIKH, CIIOCOOCTBYET PAa3BUTHUIO YMEHHUH IMOJIb30BAThCS HAYYHOW H
yueOHO-MeToindyeckoil  sureparypoi.  [lo3HaBarenbHast  AeSITENBHOCTH B Ipoliecce
CaMOCTOSITENILHOM paboThl TpedyeT OT MAarucTpaHTa BBICOKOTO YPOBHS aKTUBHOCTH U
CaMOOPraHU30BaHHOCTH.

B yuebHOM mpoliecce BBIJCISAIOT JBa BUAA CAMOCTOSITEILHON pabOTHI: ayIUTOpHAS H
BHEAyIUTOPHASI.

AynuTopHas camoCToOsITelIbHAsE pa0oTa MO JUCIUIUIMHE BBINOJHACTCS HAa Y4EOHBIX
3aHATUAX O] HETIOCPEICTBEHHBIM PYKOBOACTBOM IIperoaBaTelis U IO ero 3aJaHulo.

BueaynutopHass camocrosiTelbHas ~paboTa MaruCTpaHTOB IPEICTaBIseT COOOU
JIOTUYECKOE TMPOJOJDKEHUE ayAUTOPHBIX 3aHSATUHA. 3aTpaTbl BPEMEHU HA BBINOJIHEHHE AITOU
paboThl PETIAMEHTHPYIOTCS pa0ouyuM ydeOHBIM IUTAaHOM. PekuM paboThI BBIOMpaeT cam
oOyJaronuiicss B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEN U KOHKPETHBIX YCIOBUH.

CamocrosiTennbHass paboTa MOXKET OCYIIECTBIATHCS HWHAMBUIYAIbHO WM TPYINIamMu
MarucTpaHTOB B 3aBUCUMOCTHU OT IIeNid, 00beMa, KOHKPETHOM TEeMaTHKH CaMOCTOATEIbHOU
paboThI, yPOBHS CIIO)KHOCTH, YPOBHS YMEHHI MaruCTPaHTOB.

CaMocTosiTenbHas paboTa BKIIOYaeT B ce0si paboTy C KOHCIIEKTOM JICKIUi, U3ydeHHE U
KOHCIIEKTUPOBAHUE PEKOMEHTyeMO JUTEPaTYPHI, MOITOTOBKA MYJIETUMEIHA-
COO0O0IIIeHNI/TOKIIaI0B, TOATOTOBKA pedepaTa, TECTUPOBAHUE, PEIICHHUE 3a/1a4 U YIIPAXKHEHUN 0
o0pa3ily, pelicHre BapUAaTUBHBIX 3a]1a4, BBIIIOJHEHUE YEPTEKEH, CXeM, pacyeToB (rpaduaeckux
paboT), pelieHrne CUTyalMoOHHBIX (Ipo(heCcCHOHANbHBIX) 3a/]a4, MOATOTOBKA K JICJIOBBIM HIpaM,
MPOSKTUPOBAHUE W MOJCIMPOBAHHE DPA3HBIX BUIOB W  KOMIIOHCHTOB MPO(GECCHOHATHHOU
JESITEIbHOCTH, HAyYHO-HUCCIIEeI0BATENIbCKYIO0 paboTy U Ap.

KonTtposnb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSTEIILHONW paOOThl MaruCTPAHTOB MOXKET
OCYIIECTBIISITECSL B TMpefeNiax BPEMEHHU, OTBEIEHHOTO Ha o0s3aTenbHble yueOHBIC 3aHATHS IO
JTUCIUIIIIMHE ¥ BHEAYJIUTOPHYIO CaMOCTOSITEIBHYIO pa0OTy MAarucCTpaHTOB IO JAUCIUIUIMHE,
MOJKET MPOXOJUTh B MMCbMEHHOM, YCTHON WJIM CMEIIaHHOM (opme.
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[Tpunoxenwne 1

IInanupyembie pe3yJbTaThbl 00y4eHHs 1J1s1 GOPMHPOBAHMSA KOMIIETEHIMH H KPUTEPUH MX OLlCHHMBAHUS

Juctunnuaa: CUCTeMbl HCKYCCTBEHHOTO MHTEIIEKTA
Hanpasnenue: 23.03.02 HazeMHbI€ TpaHCIIOPTHO-TEXHOJIOTUYECKUE KOMIUIEKCHI
Hanpasnennocts(mipoduis): [logpeMHO-TpaHCIIOPTHBIC, CTPOUTEIBHBIC, JOPOKHBIC CPECTBA K 00OPYIOBAHHE

KOZ( 1 HAMMCHOBAHUC

Kopg n nammeHoBanue

Kpurepun olieHHBaHus pe3yIbTaTOB 00yUYESHUS

OCYIIECTBISITh TTOUCK,
KPUTHYCCKHHN aHATIH3 U
cuHTe3 UWH(popManu,

NIPUMEHSTh
CHUCTEMHBIN OJIX0T
ISt peleHust

IIOCTABJICHHBIX 3aJ1a4

Ocy1ecTBisieT BBIOOP
aKTyaJbHBIX
poccuiickux u
3apyOeIKHBIX
HUCTOYHHMKOB, a TaK e
MTOUCK, cbop u
00paboTKy
nHpopmanuy,
HEOOXOUMOI
petieHus
MOCTABJICHHOH 3a1a4u

IS

U METOOUKH IIOHCKa,
cobopa m o0OpaboTku

METOJIMKA TIOHCKA,
cobopa u 00paboTKH

YpPOBHEC MCXaHU3MbI U
METOAUKHN IIOHUCKa,

WHINKaTOpa
Kox xoMneTeHmmu pe3ynbpTaTa 00y4eHUs
JOCTYDKEHHUS 1-2 3 4 5
10 JTUCLUIIINHE
xomrereHIn (MJIK)
VK-1. Cnocoben | YK-1.1. 3Harb 31: mexanu3Mmbl | He 3HaeT Mexanu3mbl M | 3HaeT HAa  HHU3KOM | 3HaeT Ha CpelHEM | 3HAeT Ha BBICOKOM

YpPOBHC MCXAaHU3MbI U
MCTOOUKN IIOHUCKa,

YpPOBHC MCXAaHU3MbI U
MCETOOUKH IIOUCKa,

HHpOpMALUH, uHpOpMaIuH, coopa u 00paboTku | cOopa u 00paboTku | cOopa U 00padOTKH
HEo0X0uMoit Ui | HeoOXoxuMon Ui | uHpOpMaIuy, uHdopmanuu, uHdopmanuu,
pelieHus peuieHus HEo0X0JUMOI Uil | HeO0OXOJUMOM Uil | He0OXOJUMOM JUISL
MOCTaBJICHHOH 3a/la4yl | MOCTaBJICHHOM 3a1a4yl | PeLIeHUs pereHus peeHus
NIOCTABJICHHOM 3aJ]auy | IIOCTAaBJICHHOM 3a/1auu | IIOCTABJIEHHOMU 3aJa4l
YMers V1: | He ymeeT | YMeeT Ha  HM3KOM | YMEET Ha CpeiHEeM | YMeeT Ha BBbICOKOM
aHATN3UPOBATh aHAJN3UPOBATh YpOBHE YpOBHE YpOBHE
TpeICTaBICHHBIC MIpeCTaBICHHBIC aHATM3UPOBATh aHATM3UPOBATh aHATM3UPOBATh
HUCTOYHUKA HACTOYHHUKH MIpeICTaBICHHBIC MIpeICTaBICHHBIC MIpeICTaBICHHBIC
HHpOpPMALNH, nHpOpMaIH, HACTOYHHUKH HACTOYHHUKH HCTOYHHUKH
BEITIOJTHATH 0TOOp | BBIIOJHATH otbop | mHbOpMAaIHH, WHpOpMAIINH, WHpOpMAIINH,
HY)XKHOH mHQOpMaIMK | HY>KHOU HH(QOpPMAINH | BEIIOJHATH 0oTOOp | BBIIOJHATH 0TOOp | BBITIOJHATH otbop
Hy)KHOU mH(opMaru | Hy)KHOU mHOpMaIu | HY)KHOH HHGOpMaIH
Bnanets B1: | He Brnazeer | Bnmageer Ha Hu3koMm | Bnameer Ha cpennem | Bmageer B
METOJUMKONW  TIOMCKA, | METOJUKOW  IIOWCKA, | YPOBHE METOJIMKOU | ypOBHE METOJUKON | COBEpIIECHCTBE
coopa u o0OpaboTku | cbopa u 00paboOTKM | mowcka, cOopa  u | moucka, cOopa W | METOAWKOW  ITOWCKA,
nHpOpMaInH, nH(pOpMAaIINH, 0b6paboTku o0bpaboTku coopa M 0OpabOTKH
HE00X0TUMOH U | HE0OXOIUMOMH U1 | nHpOpMAaNuHy, uHpOpMaIUH, uHpOpMaIUH,
peuieHus peleHus HEOOXOIUMOI I | HEOOXOIMMOM I | HEOOXOIMMOM s
MIOCTABJIEHHOH 3a1a4y | TIOCTABJIICHHOM 33/1a4M | PELICHUS peureHus peureHus

IIOCTaBJICHHOMN 3aJa4yu

MOCTaBJICHHOM 3aJa4yu

MOCTaBJICHHOM 3aJa4yu




Ko xomnereHnnun

KOZI 1 HAMMCHOBAHUC

KO,Z[ 1 HAMMCHOBAHUC

Kpurepun olieHHBaHUs pe3yIbTaTOB 00yUYESHUS

HHARKATOpA pe3ynbpTaTa 00ydeHus

JTOCTYKCHHUS 1-2 3 4 5
xommereHn (MJIK) 110 AHCIUTLTIHE
VK-1.2. 3nate 32: mexaHm3Mbl | He 3Haer Mexanm3Mbi u | 3HaeT Ha  HE3KOM | 3HaeT Ha cpegHeM | 3HaeT Ha  BBICOKOM

CucremMaTusupyer

KPUTHUYECKH
aHaNU3UpyeT
nHPOPMALHIO,
MIOJTYYSHHYO u3
Pa3HbIX UCTOYHHKOB, B
COOTBETCTBUH c
TpeOOBaHUAMU u

YCJIOBUAMMU 3aJa4n

u METOAUKH | METOJUKH YPOBHE MEXAHU3MBlI M | ypOBHE MEXAHU3MBI M | ypOBHE MEXAHU3MBI U
CHUCTEMaTH3aLUY, cHcTeMaTH3aluH, METOJUKH METOJUKHU METOJUKHU
aHaM3a W CHUHTE3a | aHAM3a W CHHTE3a | CUCTEMaTH3allMy, cHUCTeMaTH3aLuH, cUCTeMaTH3aluH,
napopmanuy, B | mH(pOpMAIHH, B | aHaJlM3a W CHHTE3a | aHaIM3a W CHHTE3a | aHalM3a M CHHTe3a
COOTBETCTBUH C | COOTBETCTBUHU ¢ | uHpopmarmy, B | uH(bOpMaLUH, B | uH(bOpMaLUH, B
TpeOOBaHUSIMHU u | TpeOoBaHUAMU U | COOTBETCTBUHU C | COOTBETCTBUH C | COOTBETCTBUHU c
YCIOBUAMU 331241 YCIOBUAMH 334U TpeGOBaHUSIMHU U | TpeOOBaHUAMHU U | TpeOOBaHUAMU u
YCIOBHSMH 334U YCIIOBHSMU 3a/1a41 YCIIOBHSAMU 3a/1a41
Ymers V2: | He ymeeT | YMeeT Ha HM3KOM | YMEET Ha CpeiHEeM | YMEeT Ha BBICOKOM
CHUCTEMaTH3HPOBATh M | CUCTEMAaTH3HPOBATh M | YPOBHE YpOBHE yYpOBHE
KPUTHYIECKH KPUTHYECKH CHCTEMAaTH3HPOBaTh W | CHCTEMAaTH3MPOBaTh U | CUCTEMAaTH3HPOBaThb H
aHaIIM3UPOBATh aHAIU3UPOBATh KPUTHYECKH KPUTHYECKH KPUTHYECKH
nHpopmanuio, nHpopMmanuio, aHAIU3UPOBATh aHAIIU3UPOBATh aHAIIU3UPOBATh
HEOOXOTUMYIO IUIA | HEOOXOIUMYIO UIA | “HPOPMALHIO, “HPOPMALIHIO, “HPOPMALIHIO,
peleHus peleHus HEOOX0ANMYIO Ul | HEOOXOJUMYIO Ul | HEOOXOJUMYIO JUIs
MOCTAaBJICHHOM 3a/1a4¥l | MOCTaBJIIEHHOM 33/1a4yl | PELICHUS peleHus peleHus
IIOCTABJICHHOM 3aJ]auy | IIOCTAaBJICHHOM 3a/1auu | IIOCTABJIEHHOMU 3aJa4ul
Bnagers B2: | He Biazeer | Biageer Ha HuskoMm | Bnaneer Ha cpennem | Biapeer B
METOJUKOMN METOAUKOHN YPOBHE METOIUKON | YpOBHE METOJUKON | COBEpIIECHCTBE
CHCTEMaTH3alLluH, cHCTeMaTH3aluH, CHCTeMaTH3alnH, CUCTeMaTH3alnH, METOAUKOI
aHanu3a MHGOpPMAlMK | aHanu3a MHQOpMalUMU | aHanu3a WHGOpPMALUH | aHanM3a HMHPOPMAIMK | CHCTEMAaTH3allly,

B COOTBETCTBHH  C
TpeOOBaHUSIMU u
YCIOBUSIMU 3aJ1a41

B COOTBETCTBHH C
TpeOoBaHUSIMU u
YCIIOBHSIMU 3a/Ia4H

B COOTBETCTBHH C
TpeOoBaHUSIMU u
YCIIOBHSIMU 3a/Ia4H

B COOTBETCTBHH C
TpeOOBaHUSIMU u
YCIIOBHSIMU 3a/Ia4H

aHanuza MHGpOpMALUH
B COOTBETCTBHH C
TpeOOBaHUSIMH u
YCIOBUSIMH 3aJ1a4

VK-1.3. Hcnonszyet
METOJIUKH CUCTEMHOTO
[0IX0J1a IPU PEeLIEHUHN
MIOCTABJICHHBIX 33124

3HaTh: 33 METOIUKHU
CUCTEMHOI0 HOAX0Ja
npu pelieHuu
IOCTABJICHHBIX 3a7a4

He 3maer METOAUKH
CUCTCMHOTO IIOAXOJa
npu peuIcHun
IIOCTaBJICHHBIX 3aJa4

3HaeT Ha  HU3KOM
YpOBHE METOJIMKH
CHCTEMHOI'0 MOAX0Ja
npu peuieHuu
MOCTaBJIECHHBIX 3a4a4

3HaeT Ha CpeAHeM
ypOBHE METOAUKH
CHUCTEMHOTO MOAX0/a
npu peuieHuu

MOCTaBJICHHBIX 3aJ1a4

3Haer B COBCPUICHCTBE
METOOAUKHU CUCTCMHOI'O
noaxoJa nmpu peueHunu
IIOCTABJICHHBIX 3aJa4
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Ko xomnereHnnun

Kon u HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHUSI

rxomreteHn (1K)

Kon u HanmeHoBanue
pe3ynbpTaTa 00ydeHus

Kpurepun olieHHBaHUs pe3yIbTaTOB 00yUYESHUS

1-2 3 4 5
0 IUCTIUIUTIHE
Ymers: V3 npumensats | He ymeer mpuMeHsATh | YMeeT Ha  HH3KOM | YMeeT Ha cpexHeM | YMeeT B
METOJUKH CHCTEMHOTO | METOJWKH CHCTEMHOTO | ypOBHE TIPUMEHATH | ypOBHE MIPUMEHATH | COBEPIICHCTBE

MOAX0Ma IPH PELICHUH

MOJX0/a IPH PELICHUH

MCTOOWKH CHCTECMHOTI'O

MCETOOUKH CHCTECMHOTO

NPpUMEHATD METOANUKH

MIOCTaBIICHHBIX 33724 MIOCTABJICHHBIX 3a/ad4 | MTOIXO0/a IPH PEIIeHNH | ITOIX0/a IPH PelIeHNH | CHCTEMHOTO IIOAXO1a
Oif IEATENEHOCTH MMOCTABJICHHBIX 3a/ad | MMOCTaBJICHHBIX 3a1ad | MpH pemeHnn
01 IesITENbHOCTH 0i1 IesITENbHOCTH MOCTABJICHHBIX 3334
Ol 1eSITeIbHOCTH
Brnagers: B3 wumeer | He Bmameetr ombiToM | Bnageer Ha Huzkom | Brnageer Ha cpennem | Bmageer B
OIIBIT MIPUMECHCHUA TPUMECHCHUA YpPOBHE OIIBITOM YpOBHE OIIBITOM COBCPUICHCTBE
METOAUKH CHCTEMHOI'O METOAUKHN CUCTEMHOI'O MPpUMCHCHU A MPpUMCHCHU A OIIBITOM TMPUMCHCHUA

MOJIX0/1a TIPY PEUICHUH
IMOCTaBJIEHHBIX 33129

MO/IX0/1a TIPY peUIeHUH
IIOCTaBJIEHHBIX 3a7a4

MCTOAUKH CHUCTCMHOI'O
nmoaxoJa npy peueHumn
IIOCTABJICHHBIX 3aJa4

MCTOAUKHW CHCTCMHOI'O
noaxoJa npu pemeHumn
IIOCTABJICHHBIX 3aJa4

MCTOAUKHW CHCTCMHOI'O
noaxoJa nmpu peueHun
IIOCTABJICHHBIX 3aJa4
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[punoxenue 2
KAPTA
obecne4eHHOCTH JMCIMILIMHBI Y4eOHOH 1 y4eOHO-MeTOIHYeCKoi JIuTepaTypoii

Hucnurnnuna: CUCTEeMbl HCKYCCTBEHHOTO MHTEILIEKTA
Hanpasnenue: 23.03.02 HazemMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE KOMIUIEKCHI

Hampasnennocts(npoduiis): [loabeMHO-TPaHCTIOPTHEIE, CTPOUTENBHEIE, TIOPOKHBIE CPEACTBA U
obopyoBaHue

KoHTHHTEHT Hammuamne
O0ecne4eHHOCTh

No Hazpanue yuebnoro, yaeOHO-MeToamueckoro  |KommuectBo |oOydarommixcs, R PIEKTPOHHOTO

a H30aHUs, PK3EMILIIPOBHUCIIONB3YIOMINX v BapHaHTa B

JIMTEPATYPOH,
aBTOp, M3/aTeNbCTBO, BUA U3AaHus, rog usganus | B BUK YKa3aHHYIO p % P 3BC
JATEPATYPY (+-)

n/m

HeiipoHHsle ceTu: ocHOBBI Teopun / A. 1.

1 FamymxuH. - [b. M.] : 'opguas muaus-Tenexowm,
2017. - 496 c. - OBC Jlans. : [caiit]. - URL:
https://e.lanbook.com/book/111043

Heiiponnsie cetu : Yue6Hoe nocobue / E. 1.
lopoxxanuHa. - Camapa : [ToBomkckuit

2 TOCYIapCTBCHHBIH YHHBEPCUTET
TeJICKOMMYHHKaIMid 1 uHpopMaTuku, 2017. - 84 c.
- OBC "IPR BOOKS" — URL:
http://www.iprbookshop.ru/75391.html
HetipoHHsie ceTH : yuebHOe mocoome / C. A.
Bakynenko, A. A. XKuxapesa. - Cankt-IleTepOypr :
3 Cankt-IleTepOyprckuii Tocy1apcTBEHHBII
YHHBEPCHTET MPOMBIIIEHHBIX TEXHOJIOTHI 1
mu3aitaa, 2019. - 110 c. - 9BC "IPR BOOKS" —
URL: http://www.iprbookshop.ru/102447.html

Op* 30 100 +

Op* 30 100 +

Op* 30 100 +

*3P — neKTpOHHBIA pecypc AJisi aBTOp. HOJIb30BaTelNieil NOCTYIEH uepe3 DJEKTPOHHBIH KaTanor/DIeKTPOHHYIO
6ubmmorexy TUY http://webirbis.tsogu.ru/
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