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1. Ilenu u 3a724u OCBOCHMS JMCIUILIHHBI

[esb AUCHUIUINHBI 3aKITF0YAETCsl B OBJIQJICHUU (DYH/IaMEHTAIbHBIMHU 3HAHUSAMU B 001aCTH
HEHUPOHHBIX CETEN U MX UCIOJIb30BaHUU IIPU PEIIEHUN HAYYHbIX U IPUKIIAHBIX 33/1a4.

3aza4yy TUCUUIUIAHBL

— u3ydyeHue Oa30BBIX TEOPETHUYECKUX OCHOB METOJOJOTHH HEHPOHHBIX CeTeH,
MaTEMaTHYECKUX MOJENIEH U METOJOB, JIEKAIUX B OCHOBE HEMPOHHBIX CETEH;

— (QopmupoBanue ymeHHH BbIOOpa APXUTEKTYphl HEUPOHHOW CceTH C Y4ETOM
0COOEHHOCTH pelllaeMbIX 3a7a4;

— (opMupoBaHue yMEHUH pealn30BaTh HEHPOHHYIO CETh C UCIOJIb30BAHUEM I1aKETOB
IpOrpamum;

— (QopmupoBaHue HaBBHIKOB pabOTHl C HaOOpaMH JAaHHBIX, HCIHOJIb3YyEMBIMHU IS
00y4eHHUs1 HEHPOHHOM ceTH;

—  (opMupoBaHue YyMEHHI aHaIM3a Pe3yJIbTaTOB paObOThl HEHPOCETH U KOPPEKTUPOBKU
IIOCTPOCHHBIX MOJIEIEH.

2. Mecro nucuuniaunbl B crpykrype OIIOII BO

JlucuuniamHa OTHOCUTCSA K TUCHUIUIMHAM 0053aTeNbHON YacTH Y4eOHOrO IJIaHa.

Heo6xoauMpIMU yCIOBUSAMU JUIsl OCBOEHHS! TUCIUILIIMHBI SBIISIOTCS:

— 3HAaHWE OCHOBHBIX IOHATUH JTUCKPETHOW MAaTEeMaTWUKH, TNPHUKIATHONH aireOpsl,
BBIUMCIUTEIbHON MaTeMaTUKH;

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

— BJAJICHUE HAaBBbIKAMM HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX TEXHOJOTUH U CPEACTB
00paboTku HHPOpPMALIHH.

CopepxaHue TUCUUIUIMHBI CIIYXUT OCHOBOM AJI1 OCBOCHMSI AUCLMILINH JUI IPOX 0K ICHUS
NPaKTUKH, HAYIHO-UCCIIEA0BATELCKON PabOTHI.

3. Pe3syabTarhbl 00yueHus MO TUCIUTITIHHE
[Ipouiecc wW3y4yeHHs AWCHMILIMHBI HampaBieH Ha (OPMUPOBAHHME CIEAYIOLIUX
KOMIIETEHIINN:



Tab6muna 3.1

Kona n nammeHnoBanue

Konx n nanmenoBanue WHAWKaATOpa

Kox n HanmeHOBaHUe pe3ybpTara

KOMITETEHIINT noctwxkenust komnerenimu (MJIK) 00y4eHUst 0 AUCIUIUINHE
YK-1. Crocoben | YK-1.1.  Ocymectasier BbIOOp | 3Hate: 31  akTyanbHble  MCTOYHUKH
OCYILIECTBIISTh MIOUCK, | aKTyaJbHbBIX pOCCHHCKIX U | MHPOPMAIMU O COBPEMEHHBIX alIrOpUTMaXx
KPUTHUYECKUH  aHaIM3 W | 3apyOe)KHBIX UCTOYHHKOB, a TaK )K€ | MAIMHHOTO  OOYYeHMs,  TEXHOJIOTHSX
CUHTE3 nHpopmanuy, | MOMCK, cOop Hu  00pabdOTKYy | MCKYCCTBEHHOTO MHTEIIEKTa U chepax ux
MIPUMEHSTH CHCTEMHBIH | MHpOpMAUWK, HEOOXOAMMOW IS | MIPUMEHEHHs
MOAXOJ ANl pELICHMs | PEelleHHUs MOCTaBJICHHOW 3a/lauu Ymetb: Y1 Haxoauth, coOMpaTh, XpaHUTh

IIOCTABJICHHBIX 3aJ1a4

0OJIBIIINE 00BEMBI JAaHHBIX

Bnamers: Bl HaBeikaMu TpUMEHEHUS
AITOPUTMOB MAIIMHHOTO O0ydYeHHs [Uis
TOWCKa M 00pabOTKH JaHHBIX

VK-1.2.  Cucremarmsmpyer u
KPUTHYECKH aHANU3HPYET
HHGOpPMALUIO, IIONYYCHHYIO H3
PasHBIX HCTOYHUKOB, B

COOTBECTCTBHH C TpC6OBaHI/I§IMI/I n
YCIOBUAMU 3adaun

3rare: 32  aNTOpPUTMBI  MAIIMHHOTO
Oo0ydeHHsl IJIs aHAIU3a M TPYNIHPOBKH
nHGOPMALUH U3 PA3IUIHBIX HCTOYHUKOB

YMmerp: Y2 aHanmu3upoBaTh WH(POPMAIHIO
u3 Pas3INYHBIX HCTOYHHKOB B
COOTBETCTBMM C  TpeOOBAaHMSIMH U
YCIOBUSMH 331a4H

Bnagers: B2 HaBBIKAMHU a”HaJm3a
HHPOPMALINY, MTOJYUYCHHON U3 Pa3IUnIHBIX
WCTOYHUKOB Ha OCHOBE aJFOPUTMOB
MAaIIMHHOTO 00yYeHUs

OIIK-2. CrocobeH K
po¢eCCHOHATIBHOMY POCTY

OIIK - 2.1 CnocobeH ocyniecTBISTh
aHaJIn3 OCHOBHBbIX

3Hath 33 aHAJIU3 OCHOBHBIX
METOI0JIOTUYECKUX U MUPOBO33PEHYECKUX

U COBEPLICHCTBOBAHMIO B | METOJOJOTHYECKUX u | mpobneMm, BO3HHMKalOIIMX B oOmacTu
obmactn TYMaHUTapHBIX, | MUPOBO33PEHUYECKUX npoOJieM, | TyMaHUTapHBIX, COUAIBHBIX U
COLMATIBHBIX U | BO3HHMKAIOMINX B obyacTn | TMHIBHCTHYECKHX HayK, a TaKxke B cdepe
JMHTBUCTHYECKUX HAyK, a | TYMaHHTapHbBIX, CONUAIbHBIX U TEXHHUKH ¥ TEXHOJIOTHH NHQOPMATHKH
Takke B cepe TEXHUKU U | JIMHIBUCTUYECKHUX HAyK, a Takke B | YMeTb Y3  OCYIIECTBISTH  AHAIW3
TEXHOJIOTUH NH(POpMATHKH chepe TEXHHKH H TEXHOJOTHU | OCHOBHBIX
MH()OPMATHKH METOIOJIOTUIECKUX ¥ MHPOBO33PEHUECKIIX
mpobieM, BO3HUKAIOMMX B  00JacTu
I'YMaHUTapHBIX, COLIMAIBHBIX U
JMHTBUCTHYECKUX HAyK, a TaKkxke B cdepe
TEXHUKH U TEXHOJIOTUH UHOOPMATUKH
Brnaners B3 aHaiin3oM 0CHOBHBIX
METOOJIOTHIECKUX 1 MHUPOBO33PEHUYECKIX
mpoOyiieM, BO3HHUKAalOMUX B o0jactu
I'YMaHUTapHBIX, COLIMAIBHBIX U
JMHTBUCTHYECKNX HayK, a Takke B cdepe
TEXHHUKH ¥ TEXHOJIOTHH NHQOPMATHKH
OIIK-3. Cmocoben | OIIK-3.1 Cmocobern mnpuMmeHSTH | 3HaTE 34 COBpEMEHHBIC IPOTPAMMHEIC
pa3pabaThIBaTh ITOPUTMBI | COBPEMEHHBIE TPOTPAMMHBIE CPE/bl | Cpebl  pa3paboTKH  MH(OPMALMOHHBIX
u KOMITBIOTEpHBIE | pa3paboTKu MH(GOPMAMOHHBIX | CHCTEM M TEXHOJOTHH
HpOrpaMMBl, IPUTOJHBIE U1 | CUCTEM M TEXHOJIOTMH, MeTonbl | YMeTh Y4 TNpUMEHATH COBPEMEHHEBIE
MPaKTHIECKOTO IPUMEHEHHS | OTIAIKA M TECTUPOBAHHSA, YMTACT | MPOrPaMMHBIE cpens pazpaboTku

KOJIbl IPOIPAMMHBIX IIPOAYKTOB

MHPOPMALMOHHBIX CUCTEM U TEXHOJIOTHI

Bnagers B4 COBpPEMEHHBIMU
MPOrPaMMHBIMH  CpeJlaMH  pa3padOTKH

MHPOPMAMOHHBIX CUCTEM M TEXHOJIOTHI




4., O0beM TUCHUILINHLI
OO0 00bEM TUCHUILUINHBI COCTABIIAET 3 3a4ETHBIX enuHuIb], 108 gacos.

Tabnuna 4.1.
AyYZANTOpHBIC 3aHATHS/KOHTaKTHAs
®opma | Kypc/ YAHTOP dopma
paborta, yac. CamocrostensH | Kontpon
o0y4eHu | cemect MPOMEXYTOYH
Jlekum | Ilpaktmyeck | JlaboparopH | as pabora, yac. b, Uac M
s p Oif aTTecTanuu
u He 3aHATHS bIC 3aHSITHSI
OYHasl 3/5 18 - 34 56 - 34T

5. CTpyKTypa M coJep:KaHue JUCIHIINHBI

5.1. CtpykTypa IUCIUTUIAHEI.

ouHas ¢popma o0ydenusi (OPO)

Tabmuma 5.1.1

AynuTopHsble
CrpyKTypa JUCIUIIHHBI
3aHATHS, Yac.
Ne CPC, | Bcero, OLieHOYHBIE
Howmep Kon NAK
/n HammenoBanne qac. Jac. CpencTBa
paszmen JI. | TIp. | JIa6.
. paszena
BBenenue B Komnoxsuym
1 1 TEMAaTUKY 1 ) 1 5 7 Nel
HCKYCCTBEHHBIX (ITpunoxxenu
HEHPOHHBIX ceTei el)
Komnoksuym
ITakeTsl mporpamm Nel
2 2 JULst paboTHI € 1 - 1 5 7 -
. (ITpunoxxenu
HEWPOHHBIMU CETSIMU el)
O6yuenne Komnoksuym
o N Nel
3 3 HEHPOHHOMU CETH. 1 - 2 5 8 (Mproskenn
Habops!1 nanHbIX VK-1.1 P
el)
YK-1.2
ITonnocBs3Has Komnoxsuym
o OIIK-2.1
HEHUpPOHHAs CETh OIK-3.1 Nel
4 4 TPSIMOTO 1 - 2 5 8 ' (ITpunosxenn
pacnpocTpaHeHus el)
(FNN)
ITocTpoenue Komnoxksuym
5 5 ApXHTEKTYDHI 1 ) 2 5 8 Ne2
HEIUPOHHOMU CETHU U (ITpunosxenn
ee o0yueHue e2)
Pab6ora ¢ Jli?zn JIOKBHYM
6 6 TensorFlow u 1 - 2 5 8 -
Kagale (ITpunosxenn
g9 e?2)
AHanu3 xayecTBa E(?; JIOKBIYM
7 7 o0yueHHs 1 - 2 5 8 -
2 . (ITpunoxenn
HEWPOHHOMU ceTH
e2)
IIpumenenue Komnoxsuym
8 8 HEHUPOHHBIX ceTel 1 ) 2 5 8 VK-1.1 Ne2
JUISL peILICHNUs 3a/1a9H VK-1.2 (ITpunoxenn
perpeccuu OIK-2 1 eK 2)
. OIIK-3.1 OILTOKBHIYM
CBépTouHbIC Ne3
9 9 N 1 - 4 4 9
HEHpPOHHBIE CETH (ITpunoxxenn
e3)
IIpenBapurensHo Konnoxsuym
10 10 0o0y4ueHHbIE 3 - 4 4 11 Ne3(ITpumosx
HEHUPOHHBIE CETH enne 1)




Hetiponnsie cetu Komnoxksuym
JUTSE 327189 No3(TTpmnox
11 11 00paboTku 3 - 6 4 13 enme 3)
€CTECTBEHHOTO
A3bIKA
Komnoxsuym
12 12 PelfyppeHTHLIe 3 ) 6 4 13 Ne3
HEWPOHHBIE CETH (ITIpunoxenn
e3)
Bompocst
13 | 3auér ) ) ) ) ) a1 3auéra
(ITpunoxxenu
ed)
Uroro: | 18 | - 34 56 108

3a04Has popMma o0ydenus (3PO)
He peanuzyercs.

04HO-3204Hasi popma o0y4enus (O3PO)
He peanmsyercs.
Tabmuma 5.1.2

5.2. ConeprxkaHue TUCIUTIIIAHEI.

5.2.1. Coneprkanue pasaesnoB JUCUUTUTMHEI (AUIAKTHYECKUE STUHHIIB).

Pa3znen 1. «BBeneHue B TeMaTHKy UCKYCCTBEHHBIX HEHPOHHBIX ceTei». XpOHOJIOrMYecKue
JTalbl Pa3BUTUS HEMPOHHBIX ceTe. Monenb MCKycCTBEHHOro HelipoHa Mak-Kamioka u Ilurca,
ITepcentpon PozenOnarra. OpHOCIIONWHBIE M MHOTOCIOHHbBIE HeipoHHble ceTu. CeTd MNpsMOro
pacrpocTpaHeHHsl U CeTh ¢ OOpaTHbIMU CBA3AMU. [loHsTHE «TIyOOKHME HEWPOHHBIE CETU» U HX
npeumyiectsa. Kiaccudukarys HeMpoHHBIX ceTell B pa3pese pacipoCTPaHEHUs CUTHAJIA U [ITyOHHBI
HEHPOHHOM ceTh. 3ajaud, peraeMble TITyOOKMMH HEHpOHHBIMH ceTsiMU. (DYHKIWU aKTHBAIWH.
Ob6opynoBanue, mpuMensieMoe i HelpoHHbIx ceteit. CUDA — nporpammusiii untepdetic s GPU
ot komnanuu NVIDIA.

Pasnen 2. «llakersl mporpamm uisi paOoThl ¢ HEHpOHHBIMU ceTssMu». O030p MakeToB
nporpamm. [Takers! i padotel ¢ ganHbiMA. [lakerst NUMPY u Pandas. [lakers! aj1s MammHHOTO
o0yuenust. Iuctpubyrrs Anaconda, makersr JupyterLab, Jupyter Notebook. bubnmorexu Python mst
MOJISTMPOBaHKsl U 00y4eHus HeliponHou ceru. Ilakersr TensorFlow, Theano, Keras. Pagora c
cepsrcom Google Colaboratory.

Paznen 3. «O0yuenue HeiipoHHOi cetr. Habops! 1aHHbIX». O0ydeHune ¢ yaurenem, 00ydeHrne
6e3 yuutens, 00yueHue ¢ MOKpeIieHneM. AJITOPUTM 00paTHOTO paclpoCcTpaHeH!s OIIMOKU. THIIbI
3a7a4, 3pPEKTUBHO pelIaeMbIX C OMOIIBIO MTYOOKHX HEHpPOHHBIX ceTell (3a7a4M pacro3HaBaHus,
3a1a4u Ki1accu(UKaLUY, 3a/1a4l perpeccui, 3a/1auu Kinacrepusanun). Habops! JaHHBIX 17151 00ydeHust
HEMPOHHOU ceTH. TpeHUpOBOYHBIE, TECTOBBIE U IPOBEPOYHBIE TaHHBIE. BO3MOKHOCTH IIAKETOB 10
pabote ¢ Habopamu AaHHbIX. [ToHATHE 310X 00yueHus. [louck HaOOPOB MAHHBIX U3 PA3IUYHBIX
ucrouynukos (Githab u apyrux).

Pa3nen 4. «[lonHocBsI3Has HelipoHHast ceTh npsimoro pacrnpoctpaneHust (FNN)». Anamu3
Habopa JaHHBIX C TOYKHM 3PEHHUs JalbHEHIIero mocTpoeHus HeWpoHHoH ceru. KomnyecTtBo
CKPBITBIX CJIOEB U KOJUYECTBO HEHpPOHOB. ba3oBble 0OBEKTHI U MapaMeTpbl 0OBEKTOB INTyOOKHX
HeHpoHHBIX ceTeit B TensorFlow.

Paznen 5. «llocTpoeHue apXUTEKTypbl HEHPOHHON ceTH U ee o0ydeHue». MeTpuku
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkiuu noteps u
ONTUMHU3ATOPbl 00yueHUs. DPYHKUMHU MOTeph M onTuMuzaropsl oOyueHus. Dynkuuu SGD,
RMSprop, Adam. Pacrio3naBanue npeaMeToB oaexabl — Habop manuasix MNIST. TIpenckazanue
00y4eHHOIN HEHPOCeTH.



Pasnen 6. «Pabota ¢ TensorFlow u Kaggle». O6bexTsl, QyHKIMH U TapaMeTpbl 00bEKTOB
riybokux HehpouHbIX cereil B TensorFlow. Pabora ¢ mmardopmoii Kaggle. BosmoxuocTr
cepBuca. OcuHoBHoli ¢yHkimoHan matgopmel Kaggle. CopesroBanus na Kaggle.

Paznen 7. «Ananu3 kavyecTBa 00ydeHUs HEHPOHHOU ceTh». OleHKa pealbHOTO KauecTBa
MOJIeNId HEHpPOHHOM ceTH M Habopwl AaHHBIX. [loHsATHE «TepeoOyueHre» HEWPOHHOW CEeTH.
Onpenenenne nepeodydeHus U METOAbl OOPHOBI C HUM.

Paznen 8. «IIpumeHenue HEWPOHHBIX CETEH JUIsl pEIIEHUS 3aJadd  PETrpecCHUi.
[[kanupoBaHue 1 HOpMaIU3aIKUs BXOJAHBIX JaHHBIX. BbIOOp MeTpuk KauecTBa, (yHKIUN OIIHOOK
Y aKTUBallMU B 3aBUCUMOCTHU OT pPEIIAEMOi 3a1auu.

Pazgen 9. «CBéprounpie HelipoHHBIE ceTH». CpaBHEHHE TOJHOCBA3HOW M CBEPTOYHOM
HEHPOHHBIX CETEW MpH PEeIIeHUH 3a7a4d pacro3HaBaHus n3o0paxenuil. SAapo cBEpTku. Marpumna
nzoopaxkeruit. Ciion cBEPTKHU u ciiou noABbIOOpKU. MHCcTpyMenThl Keras u TensorFlow, koTopsie
MO3BOJISIIOT TOCTPOUTH CBEPTOUHYIO HEWPOHHYIO ceTh. CBsi3b MEXIy HaO0OpaMu IaHHBIX WU
apxutekTypoil HelipoHHou cetu. Habop mannpix CIFAR-10. ApxutekTypa CBEPTOYHOHM CeTH
LeNet 5.

Pazmen 10. «lIpenBaputensHo oOyueHHBIE HeWpoHHBIE ceTu». lIpenmyiiecTBa
UCTIOJIB30BaHUS MIPEBAPUTEIILHO OOYYEHHBIX HEHpOHHBIX ceTeil. HeipoceTn, oOydeHHbIe Ha
Habope manHbix ImageNet. O630p COBpeMEHHBIX MPEIBAPUTENHHO OOYUEHHBIX ApXUTEKTYP
HEHPOHHBIX CETeW I pelIeHHsl 3aJadd pacro3HaBaHus u3o0paxkeHwid. [IpenBapurenpHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. IlepeHoc oOyuenus B
HEHpoHHBIX ceTsiX. [lepeHoc oOyueHHsI Ha TpuUMepe MpeABApUTENHFHO O0y4YEeHHON HEWPOHHON
cetu VGG16.

Pa3nen 11. «HeliponHnsle cetu uist 3a1a4 00pabOTKK €CTECTBEHHOIO sI3bIKay. BBeneHue B
00paboTKy €CTECTBEHHOT'O SI3bIKa. AJITOPUTM MOATOTOBKH TEKCTA (IPUBEICHUE TEKCTA K €TUHOMY
pEerucTpy, OYMCTKY TEKCTa OT JIMIIHUX CHUMBOJIOB, TOKEHM3AlMMsI TEKCTa, pPa3METKY CJOB IIO
YacTsAM peyH, MPUBEECHUE CIIOB TEKCTA K HOpMaJIbHOM opme, BeKTopu3alus). 3aaauu o0paboTku
€CTECTBEHHOI'O fA3bIKa. APXUTEKTYPbl HEHPOHHBIX CETEH, MPUMEHSEMBIX IPHU PELICHUM 3a1a4
00paboOTKH €CTECTBEHHOI'O $I3bIKAa - CBEPTOYHbIE OJHOMepHbIe HelpoHHble ceTu (CNN 1D) u
pexyppeHTHbIe HelipoHHbIe ceTu (RNN).

Paznen 12. «PexkyppeHTHbIE HEHPOHHBIE CETU». APXUTEKTYPbl PEKYPPEHTHBIX HEHpPOHHBIX
ceTel, MpUMEHIEMbBIX JUTS pellieHns pakTuueckux 3amad:. LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. Metoib1 ndpoBbIX MpeacTaBIeHUi TEKCTa:
YAaCTOTHBIHN MOAX0/], TEMAaTUYECKOE MO/IETUPOBAHNE, TUCTPHUOYTHBHAs ceMaHTHKa. IHCTpymMeHTapHii
Keras u TensorFlow 1 nmocTpoeHust Moenu peKyppeHTHON HEHpPOHHOM CEeTH, peliaroleil 3agauy
knaccudukanun TekcToB. [loctpoenue Heiipocerelt ¢ apxutekrypamu LSTM u GRU Ha ocHOBe
naketoB Keras u TensorFlow.

5.2.2. CopeprkaHue MUCIUTUIMHBI TT0 BUIaM YY€OHBIX 3aHSTHI.
JleKIuoHHbIE 3aHATUA

Tabmmma 5.2.1
o | Homep paznena O6BeMm, gac.
Tema nekuuu
n/ma JMCIUTIIAHBI ODO | 300 | O3D0O
1 1 1 - - BBeneHue B TeMaTUKy HCKYCCTBEHHBIX HEMPOHHBIX CETEM
2 2 1 - - [TakeTs! mporpamm y1st pabOTHI ¢ HEHPOHHBIMU CETSIMH
3 3 1 - - OOyuenue HelipoHHO# ceTn. Habopbl TaHHBIX
ITonHOCBs3HAsA HEHPOHHAs CETh NIPSIMOrO PaCIPOCTPaHEHUS
4 4 1 - -
(FNN)
5 5 1 - - ITocTpoenne apXUTeKTypsl HEHPOHHON CETH M €€ 00y4IeHne
6 6 1 - - Pa6ora ¢ TensorFlow u Kaggle
7 7 1 - - AHanmu3 KadecTBa 00ydeHUs] HEHPOHHOM CeTH
8 8 1 ) ) IIpumeHeHre HEHPOHHBIX CETEH I PELEHUs 3aa4un
perpeccun
9 9 1 - - CBEpToYHbIC HEHPOHHBIE CETH

7



10 10 3 - - [TpeaBapuTensHo 00yUeHHbIE HEHPOHHBIE CETH
11 1 3 ) ) HeiiponHsle cetu aist 3a1a4 00pabOTKH €CTECTBEHHOTO
A3BIKA
12 12 3 - - PexyppeHTHBIC HEHPOHHEIE CETH
Hroro: 18 - -
JlaGopaTopHbie padboThI
Tabmmua 5.2.2
No Howmep O06peMm, gac.
i paszena 000 | 300 | 0300 Tema naboparopHoii paboThI
JMCIUTUIMHBI
1 1 1 - - ITporpammupoBaHue npocteiinieit Heiipocetn Ha Python
2 2 1 - - Pa6orta ¢ nakeramu si3bika Python: NumPy, Pandas
3 3 2 - - Pabota c Habopamu JaHHBIX
- - IlocTpoeHue MOIHOCBSA3HOM HEMPOHHOM CETH IIPSIMOTO
4 4 2
pacnpocrpanenus (FNN)
5 5 2 - - [TocTpoeHHe apXUTEKTYpbl HEHPOHHOM CETH U ee 00ydeHHe
6 6 2 - - Pabora ¢ Kaggle
7 7 2 - - AHanu3 kagecTBa 00y4eHHs1 HeWpoHHOH ceTu. boprba ¢
nepeo0yyeHueM
2 - - ITocTpoeHye HEHPOHHON CETH NI PELICHUS 3a1a4u
perpeccuu
4 - - IlocTpoenue cBEPTOYHON HEMPOHHOU CETH
10 10 4 - - Pabora ¢ npenBapuTenbHO 00Y4EHHBIMU HEHPOHHBIMH
CeTAMHU
11 11 6 - - Wzyuenne HeHpOHHBIX ceTeil i 3a1ad 00paboTKu
€CTECTBEHHOTO SI3bIKA
12 12 6 - - [TocTpoeHne pekyppeHTHON HEHPOHHOU CeTH
Hroro: 34 - -

CamocrosiTeibHAas padoTa CTyJeHTa

IIpakTHyecKkue 3aHATHA
MPaKTUYECKUE 3aHATHS Y4€OHBIM IIJITAHOM HE MPEIYyCMOTPEHBI.

Tabmmna 5.2.3
Ne Homep O6mwem, gac.
/i paszena Tema Bun CPC
JOMCIUIIIIAHBI OdO 300 (01010}
BBeneHue B TeMaTuky IToaroroBka K
1 1 5 i i MCKYCCTBEHHBIX HEHPOHHBIX nabopaTopHbIM paboTawm,
cereii odopmiieHrne 0TYETOB IO
MIPaKTHYECKUM paboTam
[Makers! nporpamm ams padotsl | IloaroroBka K
2 2 5 ) ) C HEHPOHHBIMH CETSIMH nmabopaTopHeIM paboTam,
oopmileHHE OTHETOB 110
MIPaKTHYECKUM paboTam
OO0y4eHue HEHPOHHOH CeTH. IToaroroBka k
3 3 5 ) ) HaGops! jaHHBIX J1abopaTopHBIM paboram,
odopmileHHE 0TYETOB NO
PaKTHIECKUM paboTam
[TonHocBsi3Has HeliponHas ceth | [loaroroBka k
4 4 5 ) ) MPSIMOTO PaCTPOCTPAHEHHUSI nabopaTopHEIM paboTam,
(FNN) oopmiieHne 0T4eTOB 1O
PaKTHIECKUM paboTam
[TocTpoenue apXuTeKTyphbl Tloaroroska k
5 5 5 ) ) HEUPOHHOM ceTH U ee o0ydeHne | 1abopaTopHBIM paboTam,

o opMIICHHE OTYETOB 1O
MPAKTHIECCKUM paboTam




Pat6ora ¢ TensorFlow u Kaggle

IToaroroBka k
nabopaToOpHBIM paboTam,
odopMIIeHIE OTIETOB IO
MIPAKTHICCKAM paboTam

AHanu3 KagecTBa 00y4eHUs
HEHUpPOHHOU ceTu

ITonroroBska k
nabopaTopHBIM paboTam,
odopMIIeHIE OTIETOB IO
MPAKTHICCKUM padoTam

[Ipumenenne HEHPOHHBIX CeTel
JUI peLIeHUs 3aa4H Perpeccuu

ITonroroBska k
J1a00paTopHBIM paboram,
0(OpMIICHHE OTYETOB IO
OpPaKTHYECKUM paboTam

CBépTOUHBIE HEHPOHHBIE CETU

IloaroroBka k
J1a00paTopHBIM paboram,
0 OpMIICHHE OTYETOB IO
HPaKTHYECKUM padoTaM

10

10

[TpenBapuTensHO 00yUYEeHHBIE
HEHUpPOHHBIE CETH

TloaroroBka k
nabopaTopHBIM paboTam,
odopMIICHHE OTIETOB IO
MPAKTHICCKAM paboTam

11

11

Hefiponnsie cetu nis 3agay
00pabOTKN €CTECTBEHHOTO
SI3BIKA

TTonroroska k
MPaKTHICCKUM paboTam,
odopMIICHHE OTIETOB IO
NpaKTHYECKUM padoTaM

12

12

PexyppeHTHBIE HEHPOHHBIE
CeTH

Iloaroroska k
nabopaTopHBIM paboTam,
o opMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM

13

1-12

1-12

IToaroroBka Kk 3auery

Hroro:

56

5.2.3. llpenogaBaHue AMCHUIUIMHBI BENETCS C TNPUMEHEHHUEM CIEAYIOIMX BHUIOB

06p330BaTeJ'IBHBIX TEXHOJIOTHI:

—  BU3yaIM3alus y4yeOHOro marepuajga B O(HCHOM NakeTe B JHMAJIOrOBOM pEXHME

(JIeKLIMOHHBIE 3aHATHUSA);

— pabora B ManbIx rpynmax (MpakTHYecKue paboThl);
—  HMHAWBUIYyalbHbIC 3a/IaHus (IPAKTUIECKHE pabOThI).

6. TemaTuka KypCcOBBIX POEKTOB
KypcoBble IpoeKThl yueOHbBIM MJIAHOM HE MIPEYCMOTPEHBI.

7. KoHTpoabHble padoThI
KoHTposnbHble paboThl y4eOHBIM IJIAHOM HE IPEYCMOTPEHBI.

8. OueHka pe3yJibTaTOB OCBOEHHUS TUCIHUTIIUHBI
8.1. Kputepuu oleHUBAaHMS CTETEHU IOJHOTHl M KaueCTBAa OCBOCHHUS KOMIIETEHIIMH B

COOTBETCTBUHU C IJIAHUPYEMBIMHU pe3ybTaTaMHu 00ydeHust npuBeaeHsl B [Ipunoxenun 1.

8.2. PeiliTuHroBmas cucrema OICHMUBAHUA CTCIICHU IIOJITHOTBI M Kady€CTBa OCBOCHUIA

KOMIIETCHITMIA 00YJaroIInuXcsi 09HOM (DOpMBI 00yUdeHUs Tpe/cTaBiieHa B Tadbmuie 8.1.



Tab6muna 8.1

No i/t | Buel meporpusiTuii B paMKax TEKyIIero KOHTPOJIs Kommaectso 6amion
7 cemecTp
1 Texymas aTTecTanus
1 Komnoxsuym Nel 0-30
NTOI'O 3a mepByI0 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 aTTeCTAIIHIO 0-40
BCET'O 0-100
9. VYuedHo-MeToanueckoe U HHGPOPMALMOHHOE OfecnedeHne TUCIUIITHHBI
9.1. HepequL pCKOMeHﬂyeMOﬁ JIUTEPATYPHI IIPEACTABIICH B HpI/IJ'IO)KeHI/II/I 2.
9.2. CoBpemeHHbIe TpodeccHoHaNbHbIE 0a3bl JaHHBIX ¥ UHPOPMALMOHHBIE CIIPABOYHBIE
CHCTCMbI

DNeKTPOHHBIN Katanor/DnekTponHas onbamoreka TUY  http://webirbis.tsogu.ru/
[{udposoii oOpazoBaTenbHbIi pecypc — oudnanoreunas cuctema [PR SMART —
https://www.iprbookshop.ru/

OneKTpoHHO-0MbaoTeuHas cucteMa «KoHcyabTanT cryneHTa» www.studentlibrary.ru
DnekTpoHHO-0nbIMoTeuHas cuctema «Jlaup» https://e.lanbook.com
O6pazosatenbHas miardopma FOPAUT www.urait.ru

Hayunas snexrponnas 6ubnanorexka ELIBRARY.RU http://www.elibrary.ru
HanumonaneHas anekrponnas 6udauorexka (HOB)

bubmuorexku HeTIHBIX By30B Poccun :

OnexTpoHHas Hedrerazopas 6ubnuoreka PI'Y nHedtu n raza um. I'yOkuna
http://elib.gubkin.ru/

OnexTpoHHas 6ubimoreka Y PUMCKOro rocy1apcTBEHHOr0o HEPTSIHOIO TEXHUYECKOTO
yHuBepcureTa http://bibl.rusoil.net/

bubnuroreuHo-MHPOPMAIIMOHHBIN KOMITJIEKC YXTUHCKOTO TOCYJapCTBEHHOTO
TexHuueckoro yausepcurera YI'TY http:/lib.ugtu.net/books

DJeKTpOHHAs CTIpaBOYHAS CUCTEMa HOPMAaTHBHO-TEXHUYECKOW JJOKYMEHTAIUH
«TexHopmaTtus.

9.3. JIuueH3MoHHOEe M CBOOOAHO PAaCHpOCTpaHseMoe NMporpaMMHoe o0ecrieyeHue, B T.4.

OTCYCCTBCHHOT'O ITPONU3BOACTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;
—  Python;

— Anaconda.

10. MaTtepuainbHO-TeXHUYECKOEe o0ecneyeHue I CUUIIMHBI

HOMCH.[CHI/IH AJId TIPOBCACHU A BCCX BUI0OB paGOTLI, NpeaAyCMOTPCHHBIX y‘IGGHLIM IIJIaHOM,
YKOMILIICKTOBAHBbI HCO6X0)II/IMBIM 060py11013aHHeM U TEXHUYCCKUMH CPECACTBAMUA O6yquH$I.

Tabmuma 10.1
10



Obecne4yeHHOCTh MaTePUAJIbHO-TeXHMYeCKHX ycaoBuil peanusanun OIIOIT BO

n/n

HanmeHoBaHue yueOHbIX
MPEIMETOB, KYPCOB, TUCITUIIIIHH
(Momyneit), MPaKTHKH, HHBIX
BUJIOB Y4€OHOM JIesITeIbHOCTH,
IPETYCMOTPEHHBIX YIeOHBIM
TUIAHOM 00pa30BaTeNbHOMI
MPOTPaMMBI

HanmenoBanue nomermenuit ais
MPOBEICHHS BCEX BUJIOB yICOHOM
JIeITeTbHOCTH, TIPETYCMOTPEHHOM yIeOHBIM
TUTAHOM, B TOM YHCJIC IOMEIICHUS IS
CaMOCTOSTETBHON paboTHI, C YKa3aHHEM
TIepeYHs OCHOBHOTO 000PY/I0BaHUsA, Y4eOHO
— HaTJISAHBIX OCOOUit

Anpec (MeCTOIOJIOKEHHE) TOMELICHU I
JUTS IPOBEJICHUS BCEX BUJIOB YUCOHOM
JIeSITeTIbHOCTH, MPEyCMOTPEHHON
Y4eOHBIM TUIAHOM (B ClIyyae peain3aiun
00pa3oBaTeIbHOM MPOrpaMMBbI B CETEBOM
(hopMe TOTOTHUTENFHO YKa3bIBACTCS
HaNMEHOBaHHE OpraHU3alMU, C KOTOPOH
3aKJII0YEH JI0TOBOP)

2

3

4

CucreMnl HCKYCCTBCHHOT'O
HUHTCIIJICKTA

JIeKIIMOHHBIE 3aHATHS:

VYueOHast ayauTopusi AN IPOBEACHHA
3aHATHH JIEKIHOHHOTO TUIIA; IPYIIIOBBIX U
WHIUBHyaIbHBIX KOHCYJIbTaINH;
TEKYIIEro KOHTPOJS M HPOMEXKYTOYHOH
aTTecTalyy.

OcCHaIllEHHOCTb:

VYueOHast  Me0enb:  CTOJNBI,  CTYJbS.
Mono0nok - 1 mr., mpoekrop - 1 mrT.,
NPOEKIMOHHBIA  3kpaH - | mT,
aKyCTHYecKas cucTeMa (KOJIOHKH) - 4 miT.,
MUKpPO(OH - 1 mT., TOKyMeHT-Kamepa - 1
IIT., TEIIEBU30D - 2 IIT.

625039, r. Tromenp, yn. MenbHUKaTE,
n.70.

JlabopatopHble 3aHITHSL:

VYuebHass ayauTopusi i1 IPOBEICHHS
(;1abopaTOpHBIX 3aHATHIl); TPYNIIOBBIX U
MHAWBUAYaJIbHBIX KOHCyHLTaHHﬁ;

TEKYIIEro KOHTPOJS M IPOMEKYTOTHOH

aTTeCTallnu.
OCHaILIEHHOCTD:

VYueOHast  Me0enb:  CTOJNBI,  CTYJbS.
MoHo0Ookn, mpoektop - 1 T,
NPOEKIMOHHBIM  dkpaH - 1 T,

aKycTHYecKas cucteMa (KOJIOHKH) - 4 ImiT.,
MHUKpPOGOH - | mT., ToKyMeHT-Kamepa - 1
IIT., TEJIEBU30p - 2 IIT.

625039, r. TroMeHb, yi1. MenpHUKaiTe,
n.70

11. MeTtoauyeckue ykazanus no opranusanuu CPC
11.1. Meroaunueckue ykazaHus MO MOATOTOBKE K JJAOOPATOPHBIM 3aHSATHUSIM.
JIaGopaTopHble 3aHATHS CIIOCOOCTBYIOT YIIIyOJIEHHOMY H3YUYE€HUIO TUCIMITIIMHBI U CITY>KaT
OCHOBHOI (hOpMOI1 TOJIBEZIEHHSI UTOTOB CAMOCTOSITETbHOM paboThl CTyAeHTOB. OCHOBHAs LENb
3aHATUHI 3aKiOYaeTcss He TOJbKO YINIYOUTh M 3aKpeNUTh TEOPETUYECKUEe 3HAHMSA, HO H
c(opMHpPOBAThH MPAKTUUECKHE KOMITETEHIIUH, HEOOXOIMMbIE OyIyIIUM CHEIHAINCTaM.
Ha 3aHATHSAX NPUBETCTBYETCS] aKTUBHOE Y4acTHE B 00CYKJIEHUU KOHKPETHBIX CUTYallUH,
CIIOCOOHOCTh Ha OCHOBE IOJIyUYEHHBIX 3HAHUN HaxoOuTh Haubosee 3((eKTHBHBIE pelIeHus
MIOCTaBJIEHHBIX MPOOJIEM, YMETh HaXOAUTh MOJIE3HbIM JOMOTHUTEIbHBIN MaTepHal 1o TeMaTHKe
3aHATHH.
OOyuaromieMycst peKOMEHIYeTCs CIeIyIolas cXemMa MoJrOTOBKH K 3aHATHIO:
1. [IpopaboTaTh KOHCTIEKT JIEKITHIA;
2. I3yunTh peKOMEH0BAaHHYIO JINTEPATYPY;
3. Ilpu 3aTpyaHeHHSIX CHOPMYIMPOBATH BOMIPOCH! K TIPEMOIaBATEIIO
4. TTocrne BBIMOJHEHUS IPAKTUYECKHE pabOTHl OPOPMHUT OTUET U MOATOTOBUTHCS K 3alUTE.
11.2. Metoanueckue yKa3aHUs 110 OpraHU3aIHN CAaMOCTOSTETLHON PaOOTHI.
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CamocrosiTenpbHasi paboTa SBISETCS OJHOW W3 BaXHEWMUX (GopM H3ydeHus 000
mucnuuMHbL. OHa TO3BOJISIET CHUCTEMAaTU3WPOBAaTh M YIIIYOMTh TEOPETUYECKHE 3HaHUS,
3aKpENHUTh YMEHUSI W HaBBIKH, CIIOCOOCTBYET PAa3BUTHUIO YMEHHUH IMOJIb30BAThCS HAYYHOW H
y4eOHO-METOIMYECKO  JuTepaTypoil.  [lo3HaBaTenmpHas  JEATENBHOCTH B IPOIIECCE
CaMOCTOSITENILHOM paboThl TpedyeT OT MAarucTpaHTa BBICOKOTO YPOBHS aKTUBHOCTH U
CaMOOPTaHU30BAHHOCTH.

B yuebHOM mpoliecce BBIJCISAIOT JBa BUAA CAMOCTOSTEILHON pabOTHI: aylIUTOpHAS H
BHEAYJUTOPHASI.

AynutopHas camoCToOsITeNIbHAsE pa0doTa MO JUCIUIUIMHE BBINOJHACTCS HAa Y4EOHBIX
3aHATHUSX T10]] HEOCPEICTBEHHBIM PYKOBOJICTBOM IIPEIOIABATENs H IO €ro 33aHUI0.

BueaynutopHass camocrosiTelbHas ~paboTa MaruCTpaHTOB IPEICTaBIseT COOOU
JIOTHYECKOE TPOJIOJDKCHUE ayTUTOPHBIX 3aHSATHHA. 3aTpaThl BPEMEHHM HA BBIOJHEHHE 3TOM
paboOTBl PErIaMEHTUPYIOTCS padoYuM y4eOHBIM TUIaHOM. PexxuM paboThl BeIOMpaeT cam
00yJaromuics: B 3aBUCHIMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CaMocrosiTenpbHasi paboTa MOXKET OCYIIECTBIATHCS WHANBUAYAIBHO WM TPYIIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT II€JH, 00beMa, KOHKPETHOW TEMaTHKH CaMOCTOSTEIIbHOU
paboThI, yPOBHS CIIO)KHOCTH, YPOBHS YMEHHI MaruCTPaHTOB.

CamocrosTenbHas padoTa BKIOYACT B ceOs pabOTy ¢ KOHCIIEKTOM JICKIUI, U3yUYCHHE U
KOHCIICKTUPOBAHUE PEKOMEHTyeMOr JUTEPaTYPHI, MOITOTOBKA MYJIbTUMEIHA-
COOOIICHNI/IOKIIAIOB, TOJITOTOBKA pedepara, TECTUPOBAHUE, PEIICHUE 3a/1a4 M YIIPAXKHEHHH 110
o0pa3ily, pelicHre BapHATUBHBIX 33]1a4, BBHIITOJIHEHUE YSPTEKEH, CXeM, pacueToB (rpaduiecKux
paboT), pelieHne CUTYallMOHHBIX (POPECCHOHATIBHBIX) 3aj1au, TOArOTOBKA K JICJIOBBIM HUTpaM,
MPOSKTUPOBAHUE W MOJCIMPOBAHHE DPA3HBIX BUIOB W  KOMIIOHCHTOB MPOGECCHOHATHHOU
NeSITeIbHOCTH, HAYYHO-HUCCIIEI0BATEIIbCKYIO paObOTy U JIp.

KoHTpob pe3ynbTaToB BHEAYIUTOPHOW CAMOCTOATEIBLHOU PAaOOTHI MArUCTPAHTOB MOXKET
OCYILECTBIISATLCS B TpeeiaX BPEMEHHU, OTBEJICHHOTO Ha 00s3aTelIbHbIC yYCOHBIC 3aHATHUS IO
JUCITUIUIMHE W BHEAYIUTOPHYIO CAaMOCTOSATEIbHYIO pPabOoTy MarucTpaHTOB 1O AWCIMILINHE,
MOYET MPOXOAUTH B MUCbMEHHOM, YCTHOM MIJIM CMEIIAaHHOH Gopme.
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[Tpunoxenwne 1

IInanupyemsle pe3yjbTaThbl 00y4eHHs 1J1s1 GOPMHUPOBAHMSA KOMIIETEHIMH H KPUTEPUH UX OLlCHUBAHUS

Juctunnuaa: CUCTeMbl HCKYCCTBEHHOTO MHTEIIEKTA
Hamnpasnenue: 45.03.04 MaTemiekTyaabHbIe CHCTEMBI B TyMaHUTapHOU cepe
Hanpasnennocts(mpoduis): PazpaboTka u mporpaMMupOBaHNE HHTEIUICKTYAIBHBIX CUCTEM

Ko n HanmeHoBanne

KOIL 1 HAMMCHOBAHUC

Kpurepuu onieHHBaHMS pe3yabTaTOB 00yUECHNUS

OCYLIECTBJIATh IIOMCK,
KPUTUYECKUN aHAIU3 U
cuHTEe3 HH(popManu,

TIPUMEHSTH
CHCTEMHBIH  ITOIXOJ
itice pemeHus

IIOCTaBJICHHBIX 3aJ1a4

OcyIiecTBIsIeT BBIOOD
aKTyaJIbHBIX
poccuiickux u
3apyOeIKHBIX
HCTOYHHKOB, & TaK XKe
TIOUCK, cbop u
00paboTKy
HHpOpMAINH,
HE00X0 MO
pereHus
IIOCTABJICHHOM 3a/1a4u

JIIsL

Kox xomnereHuun HHAnKaTopa pe3ynbpTata 00y4eHus
JIOCTIDKEHUS 1-2 3 4 5
xomnereHmu (MJAK) 110 AHCTHTLTHIHE
YK-1. Cnocoben | YK-1.1. 3nate 31: Mexanusmbl | He 3HaeT MexaHu3Mbel M | 3HaeT Ha  HHU3KOM | 3HaeT Ha cCpegHeM | 3HaeT Ha BBICOKOM

M METOJMKH TIOUCKa, | METOIMKU MIOUCKA, | YPOBHE MEXaHHM3Mbl M | yPOBHE MEXaHU3MBl M | YPOBHE MEXaHH3MbI U
cobopa u 00paboTku | cOopa U 00pabOTKH | METOAMKH MOMCKA, | METOJIUKHU MOUCKA, | METOJUKHU MOKCKa,
HHpOpMAaLNH, nHpOpMAINH, cobopa m o00Opabotku | cbopa u 00paboTku | cObopa U 00pabOTKH
HEOOXOTUMOH UL | HEOOXOIUMOH Ui | WHpOPMAIUH, “HpOpMAINH, nHpOpMaINH,
pelIeHus penreHus HEo0XO0IMMOi Ui | HeoOXoaUMOit Ui | HeoOXoauMOit Ut
NOCTaBJICHHOM 3aja4l | MMOCTABJICHHOM 3a1a4ul | peIlCHHs penreHus penreHus
MIOCTABJICHHOI 3a/lau¥l | MOCTABJICHHOM 331a4l | MOCTAaBJICHHOMW 3aJa4H
YMmers V1: | He yMmeeT | YMeeT Ha HM3KOM | YMEET Ha CpeiHeM | YMeeT Ha BBICOKOM
AQHATM3UPOBATD AHAITU3UPOBATh ypOBHE YpOBHE YpOBHE
Npe/ICTaBICHHbIC HpE/ICTaBIICHHbIE aHaJIM3UPOBATH aHaJIM3MUPOBATh aHaJIM3MPOBATh
WCTOYHHKHU UCTOYHUKH NpE/ICTaBIICHHbIE NpE/ICTaBIICHHbIE Npe/ICTaBIICHHbIE
undopmanuu, uHhopMaLH, UCTOYHUKHU UCTOYHUKHU UCTOYHHKHU
BBITOJIHATh 0TOOp | BBIIOJHATH otbop | uHpOpMAaIHH, uHbopmauu, uHdopmanuu,
HYXHOW MH(GOPMAaIMK | HY>XHOH MH(QOPMAIMU | BBINOJIHATH 0TOOp | BBINOJHSITH 0TOOp | BBIMOJHSITH otbop
HY)XHOU MHGOpPMaMK | HY)KHOI nHpopMauuu | Hy)XHOW HHGOpPMALIMH
Bnaners B1: | He Biazeer | Bmageer Ha HuskoMm | Bnaneer Ha cpennem | Biapeer B
METOJIMKOH  MOWCKA, | METOJUKOIl  IIOMCKa, | ypOBHE  METOJHMKOH | ypoBHE  METOAMKOW | COBEPILCHCTBE
coopa u o00paboTkm | cOopa u o00paboTkm | momcka, cOopa ® | momcka, cOopa  H | METOAMKOH  TIOMCKa,
nHpopmanuu, nHdopmanny, 00paboTkn 00paboTkn coopa m 00pabOTKH
HeoOXonMoit Uil | HeoOXOoaMMON Ui | uHpOpMaIuHy, nHpopMmanny, nHpopManuy,
penieHus peneHus HEoOX0ANMOH JUIsl | HEe0OXOJIMMOH JUIsl | He0OXOJUMOM JuLst
MOCTABJICHHOM 33714y | TOCTABJICHHOW 33/1a4M | PELICHUs pelieHust peuieHust

MOCTaBJIECHHON 3a/1aun

MOCTaBJIECHHON 3a/1aun

MMOCTaBJIEHHOM 3aJ1a4u




Ko xomnereHnnun

KOZI 1 HAMMCHOBAHUC

KO,Z[ 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

HHARKATOpA pe3ynbpTaTa 00ydeHus

JTOCTYKCHHUS 1-2 3 4 5
xommereHn (MJIK) 110 AHCIHTLTIHE
VK-1.2. 3nate 32: mexaHu3Mbl | He 3Haer Mexanm3Mbei v | 3HaeT Ha  HM3KOM | 3HaeT Ha cpegHeM | 3HaeT Ha  BBICOKOM

CucremMaTusupyer

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

YCJIOBUAMMU 3aJa4n

u METOAWUKH | METOJUKH YPOBHE MEXaHHU3MBI M | yPOBHE MEXAHU3MBI M | yPOBHE MEXAHU3MBI U
CHUCTEMaTH3aLUY, cHcTeMaTH3aluH, METOJUKH METOJUKH METOJUKHU
aHalu3a W CHUHTE3a | aHalM3a W CHHTE3a | CUCTEMaTH3allMy, cHUCTeMaTH3aluH, cUCTeMaTH3aluH,
uHpopManuy, B | HH(pOpMAIHH, B | aHaJlM3a W CHHTE3a | aHaM3a W CHHTE3a | aHalM3a M CHHTe3a
COOTBETCTBUH C | COOTBETCTBUHU ¢ | uHpopmarmy, B | uH(bOpMaLUH, B | uH(bOpMAaLUH, B
TpeOOoBaHUSAMHU U | TpeOOBaHUIMHU U | COOTBETCTBUHU C | COOTBETCTBUHU C | COOTBETCTBUU c
YCIOBUAMU 331241 YCIOBUAMH 334U TpeGOBaHUSIMHU u | TpeboBaHUAMU U | TpeOOBaHUAMU u
YCIOBHSMH 334U YCIOBHSMH 334U YCIIOBHSAMU 3a/1a41
YMmers V2: | He yMmeeT | YMeeT Ha HM3KOM | YMEET Ha CpeiHEeM | YMEeT Ha BBICOKOM
CHUCTEMaTH3UpOBaTh M | CHCTEMATH3HPOBATh M | YPOBHE YpOBHE yYpOBHE
KPUTUYECKH KPUTHYECKH CHCTEMAaTH3HPOBaTh M | CHCTEMAaTH3MPOBaTh W | CUCTEMATH3HPOBaThb H
aHAIIM3UPOBATh aHAIU3UPOBATh KPUTHYECKH KPUTHYECKH KPUTHYECKH
nHpopManuio, nHpopMmanuio, aHAIU3UPOBATh aHAIU3UPOBATh aHAIIU3UPOBATh
HEOOXOTUMYIO UIA | HEOOXOIUMYIO UIA | “HPOPMALHIO, WHPOPMALIHIO, “HPOPMALIHIO,
peleHus peleHus HEOOX0ANMYIO Ul | HEOOXOIMMYIO Ul | HEOOXOJMMYO JUIs
MOCTAaBJICHHOM 3a/1a4¥l | MOCTaBJICHHOM 3a1a4yl | PELICHHUS peleHus peleHus
NIOCTABJICHHOM 3aJ1au | IOCTABJIICHHOM 3a/lauu | IOCTABJIEHHOM 3aJa4l
Bnaners B2: | He Binazeer | Biageer Ha Huskom | Bnaneer Ha cpennem | Bimapeer B
METOJUKOMN METOAUKOHN YPOBHE METOIUKON | YpOBHE METOJMKON | COBEpLIECHCTBE
CUCTEeMaTH3alLnH, cHCTeMaTH3aluH, CHCTeMaTH3alnH, CHCTeMaTH3alnH, METOAUKOI
aHanuza uHGOpPMAlMK | aHanu3a MHPOpMAlUMU | aHanM3a WHGOpPMALMK | aHanM3a HMHPOPMAIMU | CHCTEMAaTH3allly,

B COOTBETCTBHH C
TpeOoBaHUIMU u
YCIOBUSIMU 3aJ1a41

B COOTBETCTBHH C
TpeOoBaHUSIMU u
YCIIOBUSIMU 3a/1a4

B COOTBETCTBHH C
TpeOoBaHUSIMU u
YCIIOBUSIMU 3a/1a41

B COOTBETCTBHH C
TpeOoBaHUSIMU u
YCIIOBUSIMU 3a/1a41

aHanuza MHGpOpMALUH
B COOTBETCTBHH C
TpeOOBaHUSAMH u
YCIIOBHSIMH 3818491
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KOZI 1 HAMMCHOBAHUC

KO,Z[ 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

Kox koMnereHmu MHHKaTOpa pe3ynbTata o0ydeHus
JTOCTYKCHHUS 1-2 3 4 5

xommereHn (MJIK) 110 AHCIHTLTIHE

OIIK-2. OIIK - 2.1 Cmocoben | 3mare 33 agamm3 | He 3maer aHaim3 | 3HaeT Ha  HH3KOM | 3HAaeT Ha CpeAaHeM | 3HaeT Ha BBICOKOM
OCYIIECTBIISATh AHAIM3 | OCHOBHBIX OCHOBHBIX ypOBHE aHaju3 | ypoBHE aHajau3 | ypoBHE aHaIu3
OCHOBHBIX METOLOJIOTMUECKUX M | METOMOJIOTMYECKUX U | OCHOBHBIX OCHOBHBIX OCHOBHBIX
METOJIOJIOTUYECKUX H | MHPOBO33PEHUYECKUX MHPOBO33PEHUECKHX METOJOJIOTHYECKUX M | METOMOJOTMYECKAX U | METOMOJIOTHYECKHX M
MHPOBO33PEHUECKHX npobiiem, po0iem, MHPOBO33PEHUECKHX MHPOBO33PEHUECKHX MHPOBO33PEHUECKHUX
mpobieMm, BO3HHUKAOIIHX B | BO3HHKAIOIIHNX B | mpobiem, mpooIeMm, npooeM,
BO3HHUKAOIIUX B | obmactu obJactu BO3HUKAIOIIUX B | BO3HHMKAIOIIMX B | BO3HHKAIOIIMX B
o0actu TyMaHHUTAPHBIX, FYMaHHUTapPHBIX, obnacTu obnacTu o0nacTu
r'YMaHHUTapPHBIX, COLIMANIBHBIX U COLIMAJIBHBIX U TYMaHHUTAPHBIX, FYMaHHUTAPHBIX, TyMaHHUTAPHBIX,
COLIMAJIBHBIX U JIMHTBUCTUYECKUX JIMHTBUCTUYECKUX COLIMAJIBHBIX U COLIMAJIBHBIX U COLIMANIBHBIX U
JIMHTBUCTHYECKUX HayK, a Takxke B chepe | Hayk, a Takke B chepe | JTMHMBUCTHICCKUX JIMHTBUCTHYECKHUX JIMHTBUCTUYECKHUX

HayK, a TakxKe B chepe
TEXHUKH U TEXHOJIOTUH
HHPOPMATHKA

TCXHUKHU U TCXHOJIOTHHU

TCXHHUKHU U TCXHOJIOTHHU

HayK, a TaKxke B cdepe

HayK, a TaKxke B cdepe

HayK, a TaKxe B cdepe

MH()OPMATHKH nH(popMaTHKu TEXHWKH U TEXHOJIOTHUH | TEXHUKHU ¥ TEXHOJOTHU | TEXHHKH M TEXHOJIOTUH
HHPOPMATHKA HHPOPMATHKU HHPOPMATHKA
YMmers V3 | He yMeeT | YMeeT Ha HHU3KOM | YMeeT Ha CpedHeM | YMEET Ha BBICOKOM

OCYIIECTBIISITh aHAJIH3
OCHOBHBIX
METOJIOJIOTUYECKHX U
MHPOBO33PEHUECKHX
npobieM,
BO3HUKAIOIUX B
obnactu
I'YMaHUTapHBIX,
COLIMANBHBIX U
JIMHTBUCTHYECKHX
HayK, a Takxke B chepe
TEXHUKH M TEXHOJIOTUH
MH(OPMATHKH

OCYILIECTBIISITH AHAIU3
OCHOBHBIX
METOJIOJIOTUYECKUX U
MHPOBO33PEHUYECKHX
npooiieM,
BO3HHUKAIOIINX B
obnactu
TYMaHHUTAPHBIX,
COLIMATIBHBIX U
JIMHTBUCTHYECKHX
HayK, a Takxke B chepe
TEXHUKH M TEXHOJIOTUH
nH}opMaTuKu

YPOBHE OCYIIECTBIIATH
QHAJIU3 OCHOBHBIX
METOJIOJIOTUUECKUX U1
MHPOBO33PEHUYECKHX
npobieM,
BO3HHKAIOIUX B
obnactu
TYMaHHUTapHBIX,
COLIMATIBHBIX U
JIMHTBUCTHYECKHX
HayK, a Takxke B chepe
TEXHUKH M TEXHOJIOTUH
nHopMaTuKu

YPOBHE OCYIIECTBIIATH
QHAJIU3 OCHOBHBIX
METOJIOJIOTUYECKUX U1
MHPOBO33PEHUECKHX
npobieM,
BO3HUKAIOIUX B
obnactu
TYMaHHUTapHBIX,
COLIMATIBHBIX U
JIMHTBUCTHYECKHX
HayK, a Takxke B chepe
TEXHUKH M TEXHOJIOTUH
nHpopMaTuKu

YPOBHE OCYLIECTBIAThH
QHAJIU3 OCHOBHBIX
METOJIOJIOTHYECKHX H
MHPOBO33PEHUECKHX
npobieM,
BO3HUKAIOIUX B
obnactu
TYMaHUTapHBIX,
COLIMANIBHBIX U
JIMHTBUCTHYECKHX
HayK, a Takxe B chepe
TEXHUKH M TEXHOJIOTUH
nHpOpMaTHKH
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Ko xomnereHnnun

Kox n HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHUSI

rxomreteHn (1K)

Kon u HanmeHoBanue
pe3ynbpTaTa 00ydeHus

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

1-2 3 4 5

10 TUCLIUIIINHE
Bnagers B3 anammzom | He Bnameer anammsom | Bmageer Ha Huskom | Bmageer Ha cpennem | Bmageer B
OCHOBHBIX OCHOBHBIX YpOBHE aHAJIN30M | YPOBHE AHAJIN30M | COBEPIICHCTBE
METOJOJOTHYECKHUX M | METOMOJOIMYECKHX M | OCHOBHBIX OCHOBHBIX aHaAJIM30M OCHOBHBIX
MHPOBO33PEHIECKIX MHPOBO33PEHIECKUX METOMOJIOTHYECKUX M | METOMOJOIHYECKHX H | METOMOJOTHYECKHX M
npobieM, mpobiem, MHPOBO33PEHIECKHAX MHPOBO33PEHIECKHAX MHPOBO33PEHIECKHAX
BO3HHKAOIIUX B | BO3HHMKAIOIIHUX B | mpobiem, mpooIeMm, npooeM,
obnactu obJactu BO3HHMKAIOIIHUX B | BO3HHMKAIOIIHUX B | BO3HHMKAIOIIHUX B
TYMaHUTApHBIX, T'YMaHUTapHBIX, obyactu obyactu obyactu
COLUAJIBHBIX U COUAJIBHBIX U FyMaHI/ITapHI)IX, FyMaHI/ITapHI)IX, I‘yMaHI/ITapHI)IX,
JIMHI'BUCTHYCCKHUX JIUHI'BUCTHUYCCKHUX COUAJIBHBIX U COUAJIBHBIX U COUAJIBHBIX U
HayK, a Takke B cdepe | HayK, a Takke B chepe | TMHTBUCTUICCKHAX JIMHTBUCTUYECKHUX JIMHTBUCTHYECKHUX

TCXHUKHU U TCXHOJIOTHHU

TCXHHUKHU U TCXHOJIOTHHU

HayK, a TaKxke B cdepe

HayK, a TaKxke B cdepe

HayK, a TaKxe B cdepe

HHPOPMATHKA HHPOPMATHKA TEXHUKH U TEXHOJIOTUM | TEXHUKU U TEXHOJIOTUU | TEXHUKHU U TEXHOJOTUHU
HHPOPMATHKA HHPOPMATHKU HHPOPMATHKA
OIIK-3. Cnoco6en | OIIK-3.1 Cmocoben | 3HaTs 34 | He 3HaeT | 3HaeT HAa  HM3KOM | 3HaeT Ha CpelHEM | 3HAaeT Ha BBICOKOM
pa3pabaTbIBaTh MIPUMEHSTh COBPEMEHHBIE COBPEMEHHBIE YpPOBHE COBPEMEHHBIE | YPOBHE COBPEMEHHBIE | YPOBHE COBPEMEHHBIE
AJITOPUTMBI U | COBPEMEHHbIE MPOrpaMMHBIE CpeNbl | IPOrPpaMMHBIE CpPEIbl | MPOTPAMMHBIE CPEABI | MPOrPAaMMHBIE CpPEIbl | IPOTPAMMHBIE  CPEAbI
KOMITBIOTEPHBIE MPOTPaMMHBIE  CPEBI | Pa3pabOTKH pa3paboTku pa3paboTku pa3paboTku pa3paboTku
IIPOTPaMMBlI, pa3paboTku MHPOPMALMOHHBIX UH(OPMALMOHHBIX UH(OPMAIMOHHBIX UH(OPMALMOHHBIX HH(POPMAITHOHHBIX
MIPUTOTHEIE Juist | MHOPMAIMOHHBIX CHCTEM U TEXHOJIOTHH | CHCTEM M T€XHOJIOTHH | CHCTEM M TEXHOJIOTHH | CHCTEM M TEXHOJOTHH | CHCTEM M TeXHOJOTHH
NIPaKTUYECKOTO CHCTEM M TEXHOJOru#, | YMerp Y4 npumensats | He ymeer mpumensath | YMeeT Ha  HU3KOM | YMeeT Ha CpelJHeM | YMeeT Ha BBICOKOM
NPUMCHCHHUA METOAbI  OTIAAKHW M | COBPEMCHHBIC COBPEMCHHBIC YpOBHE MNPUMCHATDL | YPOBHE MNPUMCHATDL | YPOBHE MNPUMCHATH
TECTUPOBAHHUS, YWTACT | MPOIPAMMHBIE CPEXbl | IPOIPAMMHBIE CpPEIbl | COBPEMEHHBIE COBpPEMEHHBIE COBpPEMEHHBIE
KOJIbl  IPOrPaMMHBIX | pa3paboTKH pa3paboTku MIPOTpaMMHBIC  CPEJIbI | IPOTPAMMHBIC CPEJbl | IPOrPaMMHBIC  CPEIbI
MIPOJYKTOB HHPOPMAIMOHHBIX HH(POPMAINOHHBIX pa3paboTku pa3paboTku pa3paboTku
CUCTEM W TEXHOJIOTHH | CHCTEM M TEXHOIIOTHH | WH(pOPMAIMOHHBIX HH(POPMAIMOHHBIX HH(POPMAIIMOHHBIX
CUCTEM U TEXHOJIOTMH | CHCTEM U TEXHOJOTMH | CHUCTEM U TEXHOJIOTHH
Bnanets B4 | He Brnageer | Bmageer Ha Hu3koMm | Brnameer Ha cpennem | Bmageer B
COBPEMEHHBIMU COBPEMEHHBIMU yYpOBHE yYpOBHE COBEpILEHCTBE
MPOrpaMMHBIMU MIPOrPaMMHBIMHU COBPEMEHHBIMU COBPEMEHHBIMU COBPEMEHHBIMU
cpenaMu  pa3paboTku | cpegaMu  pa3pabOTKH | MPOTPaMMHBIMU MIPOTPaMMHBIMH MIPOrPaMMHBIMHU
MHPOPMAITMOHHBIX UH(OPMAITMOHHBIX cpenamMu  pa3paboTKH | cpeaamMu  pa3paboTKH | cpemamMu  pa3pabOTKH
CHCTEM U TEXHOJIOTHH | CHCTEM M TEXHOJIOTHH | MH(pOPMAIMOHHBIX HWH(POPMAIMOHHBIX WHPOPMAITMOHHBIX

CHCTEM Y TEXHOJIOTHUH

CHCTEM Y TEXHOJIOTHUH

CHCTEM U TEXHOJIOTHUH
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KAPTA
o0ecre4yeHHOCTH JUCHMILUINHBI Y4eOHOH U y4eOHO-MeTOANYeCKOM JIUTepaTypoi

Jucnuminza: CucTteMbl HCKYCCTBEHHOTO HHTEIIIEKTA
Hampasnenue: 45.03.04 MHTe/meKTyaabHbIE CHCTEMBI B TyMaHUTapHOU cepe
Hanpasnennocts(npoduis): PazpaboTka u mporpaMMUpOBaHUE HHTEIUIEKTYAIbHBIX CUCTEM

[punoxenue 2

n/m

Hazpanue ygebHOTO, y4eOHO-METOIMYECKOTO
U3JIaHUs,
aBTOp, W3JATENIBCTBO, BUA M3aHUs, TOJ U3IAHUS

KomndgecTBo
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B BUIK

KonTuarent
oOyJaromuxcs,
HCTIONB3YIOIINX
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O06ecIeYeHHOCTh
oOyJaromuxcs
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%

Hammaue
RIEKTPOHHOTO
BapHaHTa B
9BC

(+1)

amymxus, A. Y. HelipoHHBIE CETH: OCHOBBI TEOPUH
A. U. Tl'anymxud. — Mocksa : 'opsiuas quHuA-
Temexkom, 2017. — 496 ¢c. — ISBN 978-5-9912-
0082-0. — Teker ANeKTpOHHbIH // JlaHb
PIIEKTPOHHO-OMOMHOTEUHAsT CUCTEMA. URL:
https://e.lanbook.com/book/111043

)

30

100

Topoxxanuna, E. W. Heliponnbie cetn : ydeOHOE
mocooue / E. W. Topoxanmna. — Camapa
TToBOMKCKUM  TOCYJAPCTBEHHBIH  YHHUBEPCHUTET
TeIeKOMMYHUKauidi 1 uHpopmatuku, 2017. — 84
C. Tekcr anekTpoHHbli  //  I{udpoBoii
oOpazoBatenbHEI pecype IPR SMART : [caiiT]. —
URL.: https://www.iprbookshop.ru/75391.html

Op*

30

100

Bakynenko, C. A. HeiiponHsle cetn :@ ydeOHOE
mocobue / C. A. Bakynenko, A. A. XXuxapesa. —
Cankt-IletepOypr Cankr-IletepOyprekuit
TOCYMAPCTBCHHBIH YHUBEPCUTET IPOMBINUICHHBIX
TexHoJorui u ausaiina, 2019. — 110 ¢. — TekcrT :
biekTpoHHBI //  I{udpoBori oOpa3oBaTEIbHBIN
pecypc IPR SMART [caitt]. URL:
https://www.iprbookshop.ru/102447.html

Op*

30

100

*3P — SNeKTPOHHBI pecypc A aBTOp. MOJB30BATENEH JOCTYIECH depe3 IDJICKTPOHHBIH KaTalor/JJIeKTPOHHYIO
oubmmorexy TUY http://webirbis.tsogu.ru/
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