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1. enu u 3a7a4u OCBOCHMS JMCIHUIIHHBI

Lesb AUCIUIUIMHBI 3aKITF0YAETCSI B OBJIQJICHUH (PyHIaMEHTAIbHBIMHU 3HAHUSAMH B 00J71aCTH
HEHPOHHBIX CETEN U X UCIIOJIb30BAHUHU IIPU PEIICHUH HAYYHBIX U IPUKIAJHBIX 3a1a4.

3ajaun JUCUUILIIUHBIL:

— wu3yueHHe O0a30BBIX TEOPETHUYECKUX OCHOB METOJOJIOTUM HEHPOHHBIX CETEeH,
MaTEeMaTUYECKUX MOJEIIEH U METOJOB, JIEKAIINX B OCHOBE HEHPOHHBIX CETEH;

— ¢opMupoBaHHEe YMEHHI BBIOOpAa apPXUTEKTYpbl HEHUPOHHOW CeTH C Y4YETOM
O0COOCHHOCTH pelIaeMbIX 3a/1a4;

— ¢opMupOBaHHE YMEHUN pearn30BaTh HEHPOHHYIO CETh C MCIOJIb30BAHHEM IMAKETOB
porpamu;

— ¢opMupoBaHHE HaBBHIKOB pabOThl ¢ HaboOpaMu [aHHBIX, MCIONb3yeMbIMH IS
00y4eHHUs1 HEHPOHHOM ceTH;

— ¢opMupoBaHHE YMEHUH aHAIKM3a PE3yIbTaTOB PabOTHl HEUPOCETH U KOPPEKTUPOBKU

MTOCTPOEHHBIX MOJIEIICH.

2. Mecro nucuuniaunbl B crpykrype OIIOII BO

JIuciumanHa OTHOCUTCS K IUCIUTUTMHAM 3JIeKTUBHOTO Moayist «Digital & IT. Mamunnoe
oOydeHHe M aHalW3 JaHHBIX» 4YacTH ydyeOHOro TIutaHa, QopMHUpyeMOH YJacTHUKAMH
00pa3oBaTeNbHbIX OTHOIICHUH.

Heo6xoaumMbIiMu yCTTOBUSIMU 711 OCBOCHHS TUCIIUTUIMHBI SIBIISTFOTCSI:

— 3HaHUE OCHOBHBIX TMOHATHI TUCKPETHOW MaTeMaTUKH, NPUKIATHOW anredpsl,
BBIYUCIIUTEIILHON MAaTeMAaTUKH,

—  3HaHHE OCHOB sI3bIKa porpamMmupoBanue Python, ymenue pa3pabaTbiBaTh aITOPUTMBI
pEIIeHUS 3a/1a4 ¥ 3alMChIBATh WX Ha SI3BIKE MPOTPAMMUPOBAHNS,

— BIIQJICHWE HABBIKAMH HKCIOJb30BAaHUS KOMITHIOTEPHBIX TEXHOJOTUH U CPEICTB
00paboTku nHGOpMaInu.

ConepxaHue TUCUUIUIMHBI CIIY>)KUT OCHOBOHM i OCBOeHUsl AucUUIUIMH «lIpukiagnbie

3ala4M aHaJlin3a JaHHBIX», IJI TPOXOXKACHUS ITPAKTHUKH, HaquO-HCCHeILOBaTCHBCKOﬁ pa6OTLI.

3. Pe3yabTarhl 00yueHHs 1O TUCHUTIIHHE
[Iporiecc wm3ydeHuss AMCUMIUIMHBI HampaBieH Ha (HOPMUPOBAHHME  CIETYIOLINX
KOMIIETCHIIUN:

Tabnuua 3.1



KO}_'L 1 HAMMCHOBAHUC
KOMIICTCHIINHU

Kon u HanmeHoBaHUE
HHIMKATOpa JOCTHKECHUS
kommeTeHmyn (MJIK)

Kox u HaumeHOBaHUE pe3yibTaTta 00y4eHUs
10 IHUCLUIIIINHE

VYK-1. Cnocoben
OCYIIECTBIISITH KPUTHIECKUN
aHaJU3 MPOOIEMHBIX
CUTYyalUi HAa OCHOBE
CHCTEMHOTO TOJIX0/1a,
BBIpa0aThIBaTh CTPATETUIO
nercTBuil

VK-1.1. Ananuzupyer
MPOOIIEMHYIO CHTYaITHIO
(3amady) U BBIICTSCT €€
0a30BbIC COCTABIISIOLIIHE.
PaccmarpuBaet pazianuHble
BapUaHThI PEIICHUS
IpoOJIEMHO CUTyaIK
(3amaum), paspabaTeiBaeT
ITOPUTMBI UX peaT3allUH.

3Hath: 31 KIaccHYecKre MaTEMaTHYECKHE
MO/ICTIH, IPUMEHSEMbIC B PA3IMIHBIX
00J1aCTAX YEJIOBEUECKOM IEATEILHOCTH

YMets: Y1 MonnpuuupoBaTh KIACCHYECKUE
MaTeMaTHYeCKUe MOJCIH ISl PEIICHUS
KOHKPETHBIX 3a1a4 Npo(hecCHOHAIBHON
JIeSITEIIbHOCTH

Brianers: B1 Mmeer onbIT npuMeHeHNs
METOJI0B MaTEMAaTUYECKOI0 MOACIUPOBAHUS
JUIsl pELICHUs] KOHKPETHBIX 3a7a4
npodeccHOHAIBLHOM eI TeIbHOCTH.

VK-1.2. Onpenenser u
OIICHUBAET MPAKTUUECKHE
MOCJIEACTBUS BO3MOKHEIX
peLIeHNI 3a1auH.

3HaTh: 32 cOCOOBI MPUMEHEHHS MOIENeH
HEWPOHHBIX ceTel Uit 00pabOTKU
nH(opmanum u pacro3HaBaHusi 00pa3oB

YMeth: Y2 oLeHnBaTh KauecTBO 00y4YeHUs
MOJIeJIeH MAIIHHHOTO O0YYeHUS;

BJ'Ia,Z[eTLZ B2 TexHOJIIOrHsIMHU aHAIU3a U
HUHTCPIIPECTALNH NOJTYUCHHBIX JAHHBIX B
obnactu HWHTCJUICKTYAJIbHBIX CUCTCM.

VK-1.3. OcymectBisier
CHCTEMAaTH3AIHIO
nH(pOpManny pa3ITMIHBIX
THUIIOB JJIs aHaNu3a
MPOOJIEMHBIX CUTYalUH.
BeipabatbiBaeT cTpareruto
JEUCTBUH U1l IOCTPOECHUS
AITOPUTMOB PEIICHUS
MIOCTaBJICHHBIX 3a]1ay.

3HaTh: 33 MaTeMaTHYECKHE,
€CTECTBEHHOHAYYHBIC U COIAIIBHO-
SKOHOMUYECKHE METO/IbI IJI HCIIOIb30BaHUS
B IpO()eCCHOHAIILHOM e TEIBHOCTH

Ymeth: Y3 peliaTb HeCTaHAAPTHBIE
npodeccroHabHBIE 331241, B TOM YHUCIIC B
HOBOM MJIM HE3HAKOMOM cpejie U B
MEXAUCIMIUIMHAPHOM KOHTEKCTE, C
NPUMEHEHNEM MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX, COIIMAIBHO-
HSKOHOMHYECKHUX U MPOPECCHOHATHHBIX
3HaHUU

Bnagets: B3 HaBbIKaM# TEOPETHYECKOTO U
9KCHIEPUMEHTAIBEHOTO MCCIIeIOBaHUS
00BEKTOB TIPO(PECCHOHANBEHOM
JeATEeIbHOCTH, B TOM YHCIIC B HOBOH HIIH
HE3HAKOMOHi cpefie 1 B
MEXAUCIMIUIMHAPHOM KOHTEKCTE

VYK-1.4. Bnageet HaBbIKaMH
IpOTrpaMMHUPOBAHHUS
pa3paboTaHHBIX aITOPUTMOB
U KPUTHYECKOTO aHAIIN3a
MOJIyYCHHBIX PE3yJIHTATOR.

3Hath: 34 COBpeMEHHBIE METOABI pa3padoTKU
U peajn3alyy airOpUTMOB MaTeMaTHYECKUX
Mojieneit Ha 6a3e S3bIKOB U ITAKETOB
MPUKJIAJIHBIX IPOTPaMM MOJICIHPOBAHUSI.

YwMmeth: Y4 pazpabaTbiBaTh U peaIn30BhIBATh
AJITOPUTMBI MATEMATHYCCKUX Moneneﬁ Ha
0ase S3BIKOB U MAKETOB IPUKIIATHBIX
MIPOrpaMM MOAEITUPOBAHUSI.

Brnanets: B4 ImeeTr npakTHYECKUI OBIT
pa3pabOTKU U pear3ainy alrOPUTMOB Ha
0ase S3BIKOB U AKETOB IMPUKIIATHBIX
MIPOrpaMM MOAEITUPOBAHUSI.

VYK-2. CnocobeH ynpasisiTh
IIPOEKTOM Ha BCEX dTarax
€ro )KU3HEHHOTO IMKJIa

VYK-2.1. ®opmynupyer B
paMKax TOCTaBICHHOH [eH
MIPOEKTa COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a/1a4,
00ecIIeunBaroIINX e
noctmkeHue. OnpenenseT
OXKHJaeMbIe Pe3yIbTaThl
pelIeHUs BBIICTICHHBIX 3a/1a4.

3HaTh: 35 MOCTAaHOBKY OCHOBHBIX 33144
MAIIMHHOTO O0YYEHUs, OCHOBHBIC MIOHITHS U
0a30BbIf MaTeMaTHYECKHUII anmapaT
HEYETKOU JIOTHUKH; CTIOCOOBI THOpH N3N
METOIOB BEIYHCINTEIHHOTO HHTEIUIEKTA C
HCTIONBE30BaHUEM

TPaIUIIMOHHBIX METOI0OB ONTHMHU3AIIINH U
pacrno3HaBaHus 00pa3oB

YMetb: Y5 NpoBOIUTH aHATU3 3aa9d IS
BBIOOpA HAMITYYIIIETO METOA




BBIYUCIIUTCIIBHOI'O UHTCIIJICKTA UJIN
FI/I6pI/II[HOFO METOAa, IMOAXOaAMECIO JIA

KOHKPETHOM 3aJauy;

Brnaners: B5 uactpymentamu
MPOEKTHPOBAHMS M OLIEHKA Ka4eCTBa

MOJ€eJIEl HEWPOHHBIX CETEM

VYK-2.2. IIpoextupyet
pelIeHne KOHKPETHOM 3aaun
MIpOeKTa, BEIOMpast
OINITHUMAJIBHBIH CII0CO0 ee
pEeLIeHUs], UCXOAs U3
JICUCTBYIOINX IIPABOBBIX
HOPM U UMEIOLINXCS
PECYPCOB M OrpaHUYEHUI

3HaTh: 36 OCHOBHBIE APXUTEKTYPEI
WHC u obnacti uX NpUMEHEHHsI; OCHOBHBIE
cnocoOrI U pasmiia ooydenuss MHC.

YMmeTh: Y6 oleHUBaTh Ka4ecTBO 00yIEHUS

Ppa3JIMYHbIX Mozeaen

HNHC; monenuposats MHC cpeactamu

HeliponaketoB Matlab
NNTool.

Brnaners: B6 HaBbikamu

peuIcHus 3aga4 alrnpoKCuMaluu,

IIPOTHO3UPOBAHUS,
Kaccu(puKanyuy 1aHHBIX,
pacro3HaBaHus 00pa3oB

VK-2.3. Pemiaer KOHKpETHBIE
3aj1a4 MPOEKTa 3asBICHHOTO
Ka4ecTBa U 332 yCTAHOBJICHHOE
BpeMs

3uate: 37 BUOBL, CTPYKTYPY,

MPUHIUIIBI 1 METOABI CHCTEMHON
OopraHu3alMy HEUPOHHBIX CETEH;

YMetb: Y7 UCIONB30BaTh OCHOBHBIC
HEHpOHHBIE ceTH I 00paboTKH

nndopmanumy;

Bnaners: B7 metonamu ananuza u
CUHTE3a IIPU CO3/1aHUHU, UCCIICOBAHUU U
9KCIUTyaTaluyl HEMPOHHBIX CETEHl

4. O0beM IUCHUILINHDI

OO0l 00beEM TUCHUILIMHBL COCTABIAET 3 3a4éTHBIX equHuIL], 108 yacos.

Tabnuma 4.1.
AyIuTOpHBIE 3aHITHS/KOHTaKTHas padoTa,
dopma
dopma Kypc/ Jac. CamocTosiTenbpHas .
MPOMEXKYTOYHO
o0yueHus CEMECTp IIpaxtuueckue | JlabopaTopHsie pabota, Jac.
Jlexkuun aTTeCTAllU
3aHATHS 3aHATHS

OuHast 477 14 26 - 68 3auér

5. CTpyKTypa M coJep:KaHue JUCIHIIMHBI

5.1. CtpykTypa IUCHUIUTMHBI/MOTYJIS.

ouHas ¢popma o0ydenust (OPO)

7 cemecTp
Tabmuma 5.1.1
CrpykTypa AynuTopHsble
No JICHUIITMHBL/ MOYJIst 3aHsTHS, Yac. CPC, | Beero, OterouHbe
Howmep Koz MIK
n/m HaumenoBanwme gac. gac. cpencTBa
pasnen JI. | TIp. | Jlab.
a pasnena
VK-1.1. 3amanne Ha
BeeacHre B VYK-1.2. J1a00paToOpH
TEMaTUKY ) YK-1.3. yio paboty
1 1 HCKYCCTBEHHBIX 1 2 5 8 VK-1.4. Ne 1,
HEeIpOHHBIX ceTeil YK-2.1. BOIIPOCHI
VK-2.2. IUIS




[TakeTsl mporpamm
UL paboTHI C
HEHPOHHBIMU
CeTsIMU

O0yueHne
HEHPOHHOM ceTH.
Habops! marHBIX

ITonHOCBsI3HAs
HEWpPOHHAas CeTh
MIPSIMOTO
pacnpocTpaHeHus
(FNN)

octpoenue
APXUTEKTYPHI
HEUpPOHHOU ceTH U
ee o0yueHue

Pabora ¢
TensorFlow u
Kaggle

YK-2.3.

3aIIUTHL,
BOIIPOCHI
TecTa

3amanne Ha
nabopaTopH
yio paboty
Ne 2,
BOIIPOCHI
it
3aIIUTHI,
BOIIPOCEHI
Tecra

3amanue Ha
71a00paTopH
yio paboty
Ne 3,
BOITPOCHI
JUTSt
3aIIUTHI,
BOITPOCHI
TecTa

3amaHue Ha
nabopaTopH
yio paboty
Ne 4,
BOTIPOCHI
JUISt
3aIIUTHI,
BOITPOCHI
Tecta

3agaHue Ha
nabopaTopH
yio paboty
Ne 5,
BOIIPOCHI
JUIst
3aLIUTHI,
BOIIPOCHI
Tecra

3amaHue Ha
nabopaTopH
yio paboty
Ne 6,
BOITPOCEI
it
3aIINTHI,
BOIIPOCHI
Tecra

AHanu3 kayecTBa
00y4eHHS
HEHUpPOHHOM ceTn

IIpumenenue
HEeIpOHHBIX ceTeil
JUTsL pELICHUS 3aJa49n
perpeccun

YK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.

3amanne Ha
nabopaTopH
yio paboTty
Ne 7,
BOTIPOCHI
JUTS
3aIUTHI,
BOIIPOCHI
TecTa

3anaHue Ha
J1a00paTopH
yio paboty
Ne 8,
BOIIPOCHI




Ceéprounsbie
HEeWpOHHBIE CETH

10

10

[penBapuTeabHO
0oOyueHHEIE
HEUpPOHHBIE CETH

11

11

HeiiponHsie cetn
U1 3a1a4
00paboTKH
€CTECTBEHHOTO
SI3BIKA

12

12

PexyppenTtHbie
HEWPOHHBIE CETH

13

20

itit:
3aIINATHI,
BOTIPOCHI
TecTa

3amanue Ha
nabopaTopH
yio paboty
Ne 9,
BOIIPOCEHI
it
3aLIUTHI,
BOIIPOCEHI
Tecra

3agaHue Ha
1a00paTopH
yio paboty
Ne 10,
BOIIPOCHI
TUTST
3aIlUTH,
BOIIPOCHI
Tecta

3amaHue Ha
nabopaTopH
yio paboty
Ne 11,
BOTIPOCHI

JUTSL 3aIIUTHI

3agaHue Ha
nabopaTopH
yio paboty
Ne 12,
BOITPOCEHI
ULt
3aLIUTHI,
BOIIPOCHI
Tecra

13

3auér

YK-1,
YK-2

Bompocst
Uil 3a4éra
(B dopme
TECTa)

Hroro:

28

42

110

108

5.2. Coneprxanue TUCIHATIINHBL.

5.2.1. ConeprkaHue pa3aesioB TUCIUTUTHHBI (JINTAKTHICCKUE STUHUIIBI).

Paznen 1. «BBeneHue B TEMATUKY UCKYCCTBCHHBIX HeﬁPOHHBIX ceTei. XpOHOJIOF NYCCKHUEC

ATalbl Pa3BUTUS HEMPOHHBIX ceTel. Monenb ncKyccTBeHHOro HeripoHa Mak-Kamnoka u Ilurca,

[lepcentpon Pozen6narra. OgHOCIONWHBIE W MHOTOCIOMHBIE HEHWpoHHBIE ceTh. CeTu MpsSMOro

pacrpocTpaHeHus] U CeTh ¢ oOpaTHbIMH CBs3sIMH. [loHSATHE «TITyOOKHE HEMPOHHBIE CETH» U UX

npeumyiiectsa. Kiaccuduxarys HeHpOHHBIX ceTel B pa3pese paclpoCTpaHEHUs CUTHAIIA U TITyOHHBI

HEWpOHHOM ceTu. 3ajauu, perlaeMble TIyOOKMMH HEHpOHHBIMH ceTsiMU. (DYHKIWU aKTHBAIWH.

O6opynoBanue, mpumensiemoe it HepoHHbIX ceTeir. CUDA — nporpammustil natepdeiic gt GPU

ot kommauauu NVIDIA.




Paznen 2. «Ilakerbl mporpamMm st pabOThl C HEHPOHHBIMH ceTssMu». O030p MaKeToB
nporpamm. [Takers! i padotel ¢ ganHbiMU. [Takerst NUMPY u Pandas. [lakers! iy MaMHHOTO
obyuenus. Jluctpubyrus Anaconda, makerst JupyterLab, Jupyter Notebook. bubmorexu Python mis
MojenupoBanus 1 o0ydenust HeiiponHoit ceru. ITakersr TensorFlow, Theano, Keras. Pa6ora ¢
cepsucom Google Colaboratory.

Paznen 3. «Ob6yuenue neiiponHoii cetu. Habopsl ranabx». O0ydeHue ¢ yuutenem, o0ydeHne
0e3 yuutenst, 00yueHUe ¢ TOAKPEIUICHHEM. AJITOPUTM 00OPaTHOTO paclpoCTpaHeHHs OIMOKU. THITbI
3a71a4, 3(PEKTUBHO pelIaeMbIX ¢ MOMOIIBIO NTyOOKHMX HEHMPOHHBIX ceTel (3aJauM pacrio3HaBaHUs,
3a/1a4u KJ1accu(MKALH, 33]1a4k pErPecCuH, 3a1auu Knacrepusanun). Habops! qaHHbIX 17151 00ydeHust
HEMPOHHOU ceTH. TpeHUpOBOYHBIE, TECTOBBIE U IPOBEPOYHBIE TaHHBIE. BO3MOKHOCTH IIAKETOB 1O
pabote ¢ Habopamu naHHBIX. [loHATHE SMOXM 00ydeHus. [lonck HAOOPOB MAHHBIX W3 PATMYHBIX
uctounukoB (Githab u mpyrux).

Pasznen 4. «[lonHocBs3Has HelipoHHast ceThb mpsiMoro pacupoctpanenus (FNN)». Ananu3
Habopa JaHHBIX C TOYKM 3PEHHUs JalbHEMILEro NoCTpoeHUs HeWpoHHOH ceru. KonmyecTtBo
CKPBITBIX CJIOEB M KOJMYECTBO HEWPOHOB. ba3oBble 00BEKTHI U MapaMeTpbl OOBEKTOB MIYOOKHX
HepoHHBIX ceTeit B TensorFlow.

Paznen 5. «llocTpoeHne apXUTEKTypbl HEHPOHHON ceTH U ee oOyuyeHue». MeTpuku
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yskuuu noteps u
ONTUMHU3ATOPBl 00yueHUs. DYHKIWU TMOTEPh W onTHMHU3aTophl o0ydeHus. Dynkmmm SGD,
RMSprop, Adam. Pacnio3naBanue npeameroB oaesx bl — Habop nanHbix MNIST. TIpenckazanue
00y4eHHOH HEeHpOCeTH.

Paznen 6. «Pabota ¢ TensorFlow u Kaggle». O0bexThl, GyHKIMH U TapaMeTpbl 00BEKTOB
rny0okux HedponHbix cereit B TensorFlow. Pabora ¢ mmardopmoii Kaggle. Bozmoxunoctn
cepsuca. OcHoBHoil Qpynkunonan iatdopmer Kaggle. CopesnoBanus na Kaggle.

Paznen 7. «AHanu3 kadectBa 00yueHUs: HeHpoHHOM ceTn». OleHKa pealbHOro KayecTBa
MOJICNId HEHUPOHHON ceTh W Habopwl maHHBIX. [loHsATHE «a@repeoOydeHre» HEHPOHHOW CETH.
Omnpenenenue nepeodydeHust 1 METOIbl OOPbOBI C HUM.

Paznen 8. «IIpumeHeHue HEWPOHHBIX CETEH i peIIeHUs 33Ja4ll  pPErpeccum.
[IkanupoBaHue ¥ HOpMaIU3alKs BXOJHBIX JaHHBIX. BEIOOP MeTpHK KauecTBa, PYHKIUH OMINOOK
Y aKTUBAIlMU B 3aBUCUMOCTHU OT peIIaeMoil 3a1auu.

Paznmen 9. «CBéprounsle HelipoHHBIE ceTH». CpaBHEHHE TOJHOCBS3HOW W CBEPTOYHOU
HEHPOHHBIX CeTel MpH peIIeHUH 3aJau paclo3HaBaHus U300paxeHuil. SAapo cBEpTku. Marpuia
n300pakenuii. Ciou cBEPTKHU U ciion noaBeI00opKu. MHcTpymMenTs! Keras u TensorFlow, kotopsie

MO3BOJIAIOT TOCTPOUTH CBEPTOUHYIO HEHPOHHYIO ceTh. CBsI3p MexAy HaOopaMu JaHHBIX U



apxutekTypoil HeripoHHoi cetu. Habop mamabpix CIFAR-10. ApxutekTypa CBEPTOUHOHN ceTH
LeNet 5.

Pazmen 10. «IIpenBapurenbHo oOy4yeHHbIE HEWpOHHBIE ceTW». llpeumymiecTBa
UCIOJIb30BAaHUS IIPEJBAPUTEIILHO OOYYEHHBIX HeHpoHHBIX ceTeil. HelpoceTn, o0ydeHHble Ha
Habope manHbIXx ImageNet. O630p COBpEeMEHHBIX NPEIBAPUTEIBLHO OOYYEHHBIX ApPXUTEKTYP
HEHPOHHBIX CETeH MU pelleHHs 3aJaud pacro3HaBaHUs u3oOpaxkeHuit. IIpenBapurensHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOyuenus B
HEHPOHHBIX ceTsaX. [lepeHoc oOydueHuss Ha MpuUMepe MPeaABapPHUTEIIbHO OO0y4YeHHON HEHPOHHOU
cetu VGG16.

Pa3nen 11. «HeliponHnsle cetu uist 3a1a4 00pabOTKK €CTECTBEHHOIO sI3bIKay. BBeneHue B
00pabOTKyY €CTECTBEHHOTO S3bIKa. AJITOPUTM HOJTOTOBKU TEKCTA (TIPUBEACHUE TEKCTA K SIHHOMY
PETUCTPY, OYUCTKY TEKCTa OT JIMIIHUX CHMBOJIOB, TOKEHM3ALMHs TEKCTA, PAa3METKY CJOB IIO
4acTsM ey, IPUBEICHUE CJIOB TEKCTa K HOPMaJIbHOM (hopMe, BeKTopHu3alus). 3agauu o0paboTku
€CTECTBEHHOI'O fA3bIKa. APXUTEKTYPbl HEHPOHHBIX CETEH, MPUMEHSEMBIX MPH PEUICHUM 3ahad
00pabOTKH €CTECTBEHHOTO S3bIKa - CBEpTOUYHBIE OfHOMepHbIe HeiponHble cetn (CNN 1D) u
pexyppeHTHblie HelipoHHble ceTd (RNN).

Paznen 12. «PekyppeHTHbIE HEHPOHHBIE CeTH». APXUTEKTYPbl PEKYPPEHTHBIX HEHPOHHBIX
ceTel, MPUMEHSEMBIX JUIsl pelieHus mpakTuueckux 3amad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. Metoib1 ndpoBbIX MpeaCcTaBICHUI TEKCTa:
YaCTOTHBIH MO/IX0/1, TEMaTHYECKOE MOJICTUPOBAaHNE, TUCTPUOYTUBHAS ceMaHTuKa. IHCTpyMeHTapuii
Keras u TensorFlow i nmocTpoeHnst Mofenu peKyppeHTHON HEHpPOHHOM CEeTH, pellaroiei 3aiauy
kinaccudukanun TekctoB. [loctpoenue Heiipocereit ¢ apxutekrypamu LSTM u GRU Ha ocHOBe

makeroB Keras u TensorFlow.

5.2.2. ConeprkaHue AUCIMIUIMHBI/MOTYIIS 110 BUJIAM YIEOHBIX 3aHSTHI.

JleknnoHHbIE 3aHATHSA

Tabmuma 5.2.1
Ne | Homep pasnena OObem, yac. Tema nexuun
/1 JMCLMITIAHEI OdO | O3P0O
1 1 1 - BBeneHne B TeMaTHKY UCKYCCTBCHHBIX HEHPOHHBIX CeTel
2 2 1 - [TakeTs! TporpamMM Jutst paboThl C HEHPOHHBIMHU CETSIMU
3 3 1 - OOyuenue HelipoHHOI ceTn. Habops! TaHHBIX
[MonmHOCBsA3HAS HEHPOHHAS CETh MPSIMOTO PACIIPOCTPAHCHUS
4 4 1 -
(FNN)
5 5 1 - ITocTpoeHne apXUTEKTYpbl HEHPOHHOW CETH U €€ 00yICHUE
6 6 1 - Pabora ¢ TensorFlow u Kaggle
7 7 1 - AHanu3 KayecTBa 00Y4YCeHHUs] HEUPOHHOHN CeTH
8 8 1 ) [IpuMeHeHE HEWPOHHBIX CETEU IS PEIICHUS 33aJa9n
perpeccuu
9 9 1 - CBEpTOUHBIC HCHPOHHBIC CETH
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10 10 1 - [TpenBapuTensHo 00yUYeHHbIE HEHPOHHbIE CETH
11 11 1 ) HeiiponHsle cetu aist 3a1a4 00pabOTKH €CTECTBEHHOTO
A3bIKa
12 12 3 - PexyppeHTHBIC HEHPOHHEIE CETH
Hroro: 14 -

JlabopaTopHbie padoThI

JIaGopaTopHbie 3aHATUS YI€OHBIM IJIAHOM HE MPETyCMOTPEHBI.

HpaKTI/I‘lQCKI/Ie 3aHATUSA

Tabmuua 5.2.2
Ne | Homep pazaena |  OO6weM, 1ac. Tema nabopatopHoii paboThl
/T qucnuuineel | O©0 | 0300
1 1 2 - [IporpammupoBanue npocreiiiieit Heiipocetn a Python
2 2 2 - Pa6ora ¢ makeramu si3pika Python: NumPy, Pandas
3 3 - Pabora ¢ Habopamu TaHHBIX
- ITocTpoeHue nMoIHOCBA3HOM HEHPOHHOW CETH MPSMOTO
4 4 2
pacnpoctpanerus (FNN)
5 5 2 - ITocTpoeHne apXUTEKTypsl HEHPOHHOW CETH U ee 00yIeHHE
6 6 2 - Pabora ¢ Kaggle
7 7 2 - Amnanmm3 kauecTBa 00y4eHUs HelpoHHOI ceTr. boproa ¢
nepeoOydeHIeM
8 2 - ITocTpoeHne HEHPOHHOH ceTH AJIs peLeHUs 3aa4u
perpeccuu
9 2 - [TocTpoeHue cBEPTOYHOI HEHPOHHOI ceTH
10 10 5 - Pabota ¢ npeaBapuTeabHO 00YYEHHBIMH HEHPOHHBIMHU
CeTsIMHU
11 11 2 - W3ydenue HEHPOHHBIX CeTel I 3a7a4 00paboTKU
€CTECTBEHHOTO SI3bIKa
12 12 4 - ITocTpoeHne peKyppeHTHONH HEHPOHHOMN CeTH
Uroro: 26 -

CamocrosiTeabHasi paﬁoTa CTyA€HTA

Tabnuma 5.2.3
Neo Homep O0mweMm, gac. Tema Bun CPC
i pasznena
muctpmmps | OPO | O®O
BBenenue B reMaTuxy [oaroroska K
1 1 5 i HCKYCCTBEHHBIX HEHPOHHBIX JTabopaTopHEIM  paboTam,
cereit oopmIIeHHE OTYETOB IO
1a60paTOPHBIM paboTam
ITakets! porpamm st pabothl | [ToaroroBka K
2 5 5 i C HEHPOHHBIMHU CETSIMU nabopaTopHEIM paboTam,
opopMIICHHE OTYETOB IIO
71a060paTOPHEIM paboTam
OO0y4eHre HeHPOHHOM CeTH. IToaroroBka k
3 3 5 ) Habops! manHBIX nabopaTopHBIM paboTam,
odopmileHHE OTYETOB NO
J1a00paTopHBIM paboTam
ITonHocBs3HAst HEWPOHHAS IToaroroBka k
4 4 5 ) CETh MPSIMOTO J1abopaTopHBIM paboTam,
pacnpoctpanenus (FNN) odopmileHHE OTYETOB O
J1a00paTopHBIM paboTam
[TocTpoeHue apXuTeKTypbl IMoaroroska
5 5 5 ) HEHPOHHOI CEeTH U ee J1a0opaTopHBIM paboTam,
oOydeHune opopMIICHHE OTYETOB 1O
71a00paTOPHEIM paboTam

10




Pa6ota c TensorFlow u Kaggle | [loaroroska x
6 6 5 mabopaTopHBIM paboTaM,
odopMIIeHEE OTIETOB O
71a00paTOpHBIM paboTam
AHanm3 KagecTBa 00y4eHUs TTonroroska k
7 7 5 HEHpPOHHOU ceTH nmabopaTopHBIM paboTam,
odopMIIeHIE OTIETOB O
n1abopaTopHBIM paboTam
IIpumeHeHre HEHPOHHBIX IToaroroBka k
8 8 5 ceTei A1l peleHust 3a1a4n J1a00paTOpHBIM paboTam,
perpeccun odopmileHHE OTYETOB NO
J1a00paTOpHBIM paboTam
Ceéprounsie HelipoHHble ceTu | [loaroroska k
9 9 5 J1a00paTOpHBIM paboTam,
0 OpMIICHHE OTYETOB IO
71a00paTOPHBIM paboTam
IIpenBapuTenbHO OOyUEHHBIE Iloaroroska k
10 10 5 HEWpOHHBIE CETH 71abopaTopHBIM paboTam,
oopmiieHHE OTYETOB IO
7abopaTOpHEIM paboTam
Heliponnsie cetu nns 3agau TTonrorosxka k
11 11 5 00pabOTKH €CTECTBCHHOTO nabopaTopHBIM paboTam,
SI3BIKA oopmiieHnE O0TYETOB IO
71a00paTOpHBIM paboTam
PexyppeHTHbIE HEHPOHHBIE Iloaroroska k
12 12 13 cetu nabopaTOpHBIM paboTam,
o opMIICHHE OTYETOB IO
71a00paTOpHBIM paboTam
15 1-12 - 1-12 IToaroroBka k 3adery
Uroro: 68

5.2.3. IlpenonaBaHue MAMCUUIUIMHBI BEIETCS C TNPUMEHEHUEM CIEYIOUMX BHUI0B
00pa3oBaTeNbHBIX TEXHOJIOTHI:

— BHM3yanu3auus ydeOHOro marepuaiga B O(HUCHOM IakeTe B JHAJIOTOBOM pEXHME
(JIeKLIMOHHBIE 3aHATHUSA);

— pabora B ManbIx rpynmax (1abopaTtopHbie paboThl);

—  HMHIMBHIyaJbHbIE 3a/1aHUs (JabopaTopHbIe paboThI).

6. TemaTnka KypcOBBIX NPOEKTOB
KypcoBble npoekTsl yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.
7. KouTpoabHbie padoThl

KOHTpOHLHBIC pa60TBI y‘-IC6HLIM IJIaHOM HC MPCAYCMOTPCHBI.

8. OueHka pe3yJIbTATOB 0CBOECHHS AU CHHUIIUHBI
8.1. Kputepun olieHMBaHHS CTENEHU MOJHOTHI M KadecTBA OCBOCHMS KOMIIETEHLUH B
COOTBETCTBUH C IUIAHUPYEMbBIMH pe3yibTaTaMH 00yueHus npuBeneHs! B [lpunoxennn 1.
8.2. PeliTuHroBas cucTeMa OLICHMBAaHUS CTENEHHM IIOJHOThI M KadyecTBa OCBOEHUS

KOMITETCHIINH 00yJaromuxcs 09Ho popMbl 00yueHus npeacTapieHa B Taommie 8.1.
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Tabmuma 8.1

Nor/m | Buipl MEpOTIPUATHIA B PAMKAX TEKYIIETO KOHTPOJIS KosuuecTBo 6amios
2 cemecTp

1 TexyInast aTTecTaIHs
1 Jlaboparopnas pabora Nel-4 0-20
2 Konrposnbhblid TecT Nel 0-10
HTOT'O 3a nepByIO TEKYIIYIO aTTECTAIIUIO 0-30

2 TeKyIlas aTTeCcTalusl
3 Jlaboparopnas pabora Ne5-8 0-20
4 KonTponbhslii TecT No2 0-10
HTOT'O 3a BTOpyIO TEKYIIYIO aTTECTAIHIO 0-30

3 TekyIuas aTTecTanusl
5 JlabopaTopnas pabota Ne9-12 0-20
6 Konrponbusiii TecT Ne3 0-20
NTOT'O 3a TpeThIo TEKYIIYIO aTTECTAIIUIO 0-40
BCEI'O 0-100

9. VYuebOHo-MeToaAMYecKOe M HHPOPMALMOHHOE 00ecnedeHne TUCIUIITUHBL/ MOIYIs

9.1. [lepeveHb peKOMEHIyeMOM TUTEepaTypsbl ipeacTaBicH B [Ipunoxennn 2.

9.2. CoBpemeHHBIEC TIPOdecCHOHANTBHBIC 0a3bl TAaHHBIX ¥ UHPOPMALMOHHBIC CIIPABOYHBIC
CHCTEMBI

— CobctBennas noaHotekcroBas 6asa (I16J]) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texnuueckas oubnuoreka ®I'AOY BO PI'Y Hedru u raza (HUY) um. U.M.
I'yoxkuna u ®I'BOY BO «TUVY» http://elib.gubkin.ru/

— Hayuno-texnuueckas 6ubnuoreka ®I'6OY BIIO YTHTY http://bibl.rusoil.net

— Hayuno-texnuueckas Oubnuoreka ®I'BOY BIIO «YXTHHCKMI TOCYynapCTBEHHBIN
TexHUUeckuil yauBepcute» http://lib.ugtu.net/books

— baza mannpix KoHcynbTaHT cTymeHTa «OJEKTpOHHAs OHONMMOTEKAa TEXHUYECKOTO
By3a» http://www.studentlibrary.ru

—  DnektpoHHO-OnbIMoreunas cucrema IPRbooks http://www.iprbookshop.ru/

— 000 «M3narensctBo JIAHD» http://e.lanbook.com

— 000 «dnektponHoe u3gatenbctBo FOPAMT» www.biblio-online.rux»

— 000 «PYHDBb» http://elibrary.ru/

—  DnekrpoHHO-0MONMMoTeunast cucrema BOOK.ru https://www.book.ru

— HamnmonanwsHas snexktporHas 6ubauoTexa

9.3. JIuneH3MOHHOE U CBOOOJHO PacmpOCTpaHsIeMOe MPOrpaMMHOe 0OecreueHue, B T.4.
OTEYECTBEHHOT'O POU3BO/ICTBA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;
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— Anaconda;

10. MaTepI/IaJILHO-TeXHI/I‘leCKOC odecmeyeHue L[I/ICIII/IH.TII/IHLI/MO}IyJIﬂ
HOMCH_IGHI/IH JJIs1 ITPOBEACHU A BCEX BUI0OB pa6OTI)I, npeaAyCMOTPCHHBIX y‘IC6HI)IM IIJIaHOM,
YKOMILICKTOBAHbI HeO6XO,I[I/IMBIM O60py,[[OBaHI/ICM U TEXHUYCCKUMHU CPEACTBAMU O6y‘IeHI/I${.

Tabmuma 10.1

Ilepeuens obopymoBaHus, [lepeyeHp TEXHIUECKUX CPEACTB 00yUeHHS, HEOOXOMMBIX IS
Ne i/ HEOOXOIUMOTO IS OCBOEHUS TUCLIUIIINHEI
OCBOEHHS JUCITUILTHHBI (IeMOHCTpaIOHHOE 000PYIOBaHKE)
KoMIiekT MyJnbTUMETUIHOTO O0OpYMOBaHHS: MPOCKTOP, IKpaH,
1 - KOJIOHKM, HMHTCPaKTUBHAs JOCKA, TEPCOHANBHBIC KOMIIBIOTEPHI.
JlokaslbHasl U KOPIIOPATUBHAS CETh.

11. Metoauyeckue ykazanus no opranuzanuu CPC

11.1. Metoauueckue ykazaHus 110 MOATOTOBKE K JJAOOPAaTOPHBIM 3aHATUSM.

JlabopaTopHbIe 3aHATHS CIOCOOCTBYIOT YINIYOJIEHHOMY U3YYCHHIO TUCIUIUIUHBI M CITYXKaT
OCHOBHOI (hOpMOI1 IIOJIBEZIEHUSI UTOTOB CAMOCTOSITEIbHOM paboThl CTyAeHTOB. OCHOBHAs LEJb
71a00pAaTOPHBIX 3aHATUMN 3aKJIFOYAETCS HE TOJIKO YIIIYOUTh U 3aKPENUTh TEOPETUUECKUE 3HAHMUS,
HO U c(pOpPMUPOBATH MPAKTUUECKUE KOMIIETEHLIUH, HEOOXOAUMBIE OYAYIIIUM CHELUATUCTaM.

Ha naGopaTopHbIX 3aHATUSAX MPHUBETCTBYETCS AKTMBHOE YYacTHE B OOCYXIACHUU
KOHKPETHBIX CHUTYalluii, CHOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAHUN HaXOIUTh Haubosee
3¢ (eKTUBHBIE PELIEHUS TOCTABIEHHBIX MPOOJIEM, YMETh HAXOAUTh MOJIE3HBINA TOMOIHUTEIbHBIN
MaTepua 1o TEMATUKE 3aHATHI.

MaructpaHTy peKOMEHIYETCs CIENYIOIIas CXeMa MOATOTOBKH K 3aHSATHIO:

1. [IpopaboTaTh KOHCHIEKT JIEKIIHIA;

2. I3yunTh peKOMEHI0BAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHHSIX cPOpPMYINPOBATH BOIPOCH! K MPENoIaBaTeto

4. Tlocne BbINONHEHHS TAOOPaTOPHON pabOThI 0HOPMUT OTUET U MOJATOTOBUTHCS K 3aLUTE.

11.2. MeTtoanueckue yKa3aHUs 110 OpraHU3aIHN CaMOCTOSTETbHON PaOOTHI.

CamocrosiTenbHast paboTa sBISETCS OJHOW W3 BaXHEWIIUX (opM Hu3ydeHus 000
JUCUMIUIMHBL. OHa TO03BOJIIET CHUCTEeMAaTU3UPOBaTh M YIIIYOMTh TEOpPETUYECKHE 3HaHUS,
3aKpenuTh YMEHHMsS M HAaBBIKM, CIOCOOCTBYET Pa3BUTHIO YMEHMH I0JIb30BaTbCS HAYUYHOU H
yueOHO-MeToindyeckoil  sureparypoil.  [lo3HaBarenbHass ~ AeSATENbHOCTH B Ipoliecce
CaMOCTOSITENIbHOM paboThl TpedyeT OT MarucTpaHTa BBICOKOTO YPOBHS aKTUBHOCTH U
CaMOOPraHU30BaHHOCTH.

B yueGHOM mporecce BBLACTSIOT JBa BHJA CAMOCTOSATEIBHOM pabOTHI: ayaUTOpHAs U

BHEAyIUTOPHASI.

13



AymuTopHasi caMocTosITelbHAass paboTa MO IUCIMIUIMHE BBINOJIHICTCS Ha Y4eOHBIX
3aHATHUSAX O] HETTOCPEICTBEHHBIM PYKOBOICTBOM IIPETIOIAaBATENS U 110 €T0 33JaHHIO.

BueaynutopHass camocTrosiTelbHas ~paboTa MaruCTpaHTOB IPEICTaBIseT COOOU
JIOTHYECKOE TPOJIOJDKCHUE ayTUTOPHBIX 3aHATHHA. 3aTpaThl BPEMEHHM Ha BBIOJHEHHE 3TOM
paboTBl PErJaMEHTUPYIOTCS paboyuM y4eOHBIM IIaHOM. PexxuM paboThl BHIOMpaeT cam
00yYaromuics B 3aBUCUIMOCTH OT CBOUX CITIOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosaTrenbHas pabdoTa MOXET OCYIIECTBIIATHCS HHIMBUAYAIbHO WM TPYIIIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT II€JH, 00bEeMa, KOHKPETHOW TEMaTHKH CaMOCTOSTEIbHOW
paboThI, yPOBHS CIIOKHOCTH, YPOBHSI YMEHHI MarucTpaHTOB.

CamocrosiTenbHas paboTa BKIIOYAeT B ce0s1 paboTy C KOHCIIEKTOM JIEKLUI, U3ydeHHE U
KOHCIIEKTHPOBaHHE PEKOMEHTyeMOi JUTEPATYPHI, MOJITOTOBKA MYJIbTHMEIHA-
COOOIICHNI/IOKIIAIOB, TOJITOTOBKA pedepara, TECTUPOBAHUE, PEIICHUE 3a/1a4 M YIIPAXKHEHHH 110
00pa3ily, pelieHue BapHaTUBHBIX 33]1au, BHIMOJIHEHHE YEPTEKEH, CXeM, pacyeToB (TpaduuecKux
paboT), penieHne CUTYAIlMOHHBIX (MTPO(eCCHOHANBHBIX) 3a1a4, MOATOTOBKA K JICIIOBBIM HI'paM,
NPOCKTHPOBAHNE W MOICITUPOBAHHE PA3HBIX BUAOB M  KOMIIOHEHTOB MPO()ECCHOHAILHON
NeSITeIbHOCTH, HAYYHO-HUCCIIEI0BATEIIbCKYIO paObOTy U JIp.

KoHTponb pe3ynbTaToB BHEAYTUTOPHON CAMOCTOATEIBHOM pabOThl MAarUCTPAHTOB MOXKET
OCYIIECTBIISITHCS B TIpeAesiaX BPEMEHHU, OTBEICHHOTO Ha 00s3aTeNbHBIC y4eOHBbIE 3aHATHUS IO
JTUCIUTUTMHE W BHEAYIUTOPHYIO CaMOCTOSTEIbHYIO paboTy MAariMCTpaHTOB IO IAMCHUIUIMHE,

MOKET IIPOXOJUTH B HHCLMCHHOﬁ, YCTHOI>’I WM CMEIIaHHOM (I)OpMe.
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[Tpunoxenue 1

I[Inanupyemble pe3yjbTaThbl 00yUeHHs 1Jis1 GOPMHUPOBAHUS KOMIIETeHIIMU U KPUTEPUH UX OLlEHMBAHUS

Jucuunuimna: HeliponHsle cetu
Kon, nanpasnenue noarorosku/crenuansaocts 21.03.01 Hedrerazosoe aemno
Hanpasnennocts/cnenuanu3anys JKCIUTyaTalus 1 00CIy)KUBaHue 00bEKTOB T0OBIYH HeYTH

Kon Kon 1 HaumeHoBaHMe Kon u HaumeHoBaHue Kpurepun olileHHBaHus pe3yIbTaTOB 00yYeHHUs
KOMIIETCHIIUU HHAMKaTOpa pe3ynbTara 00y4eHus 1-2 3 4 5
JIOCTHKEHUS 10 JUCLUILUINHE
xomreteHIn (MJIK)
YK-1. VK-1.1. Anamuzupyer | 3HaTh: 31 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPLICHCTBE
Crniocoben poOJIEMHYTO KIIACCHYECKHE KJIACCHYECKHE YPOBHE KIIACCHYECKHE YPOBHE KIIACCHYECKHE KIIACCHYECKHE
OCYILECTBIIATh CUTyaIuio (3a1ady) u MaTeMaTUYECKUE MaTeMaTHYECKUE MaTeMaTHYECKUE MaTEMAaTUYECKUE MOAETH, | MaTEMaTHYECKUE
KPUTHYECKHH BBIJIETISIET ee Oa30BbIe MOJIENH, IPUMEHAEMBIE | MOJENH, IPUMEHSIEMBIE | MOJEIH, IPUMEHSIEMbIE | MPHUMEHSEMBIE B MOJIENH, IPUMEHAEMBIE
aHanmm3 COCTaBIIAOLIHE. B Pa3IMYHBIX O0ACTAX | B PA3NMYHBIX 00JACTSIX | B Pa3NIMUHBIX O0JIACTAX | PA3IMYHBIX 00TACTIX B Pa3IMYHBIX 001aCTAX
poOIEMHBIX Paccmarpusaer YEJI0BEYECKOU YeJI0BEYECKOU YEJI0BEYECKOU YEJI0BEYECKOU 4YEJI0BEYECKOU
CUTYyaIii Ha pa3IuYHbIe BApHAHTHI JIeSITeIbHOCTH JIeSITETIbHOCTH JICSITETIBHOCTH JIeSITeTIbHOCTH JIeSITeTIbHOCTH
OCHOBE pewenus mpodieMHoit | Ymers: V1 He ymeer YMeeT Ha HU3KOM YwmeeTt Ha cpeHEM YMeeT B COBEpPILIEHCTBE
CHCTEMHOT'0 CUTyaluH (3aaun), MOTU(GHUINPOBATH MOJU(UIMPOBATH YpOBHE ypoBHE MOTU(GHUIIMPOBATH | BEIOMPATH
noaxona, paspabaTeiBacT KJIaCCHYCCKHEC KJTaCCUYCCKHEC MOJIU(MUIMPOBATH KJIaCCHYCCKHUEC MOTU(PHUINPOBATH
BbIpabaThIBaTh AJITOPUTMBI UX MaTeMaTHYECKHUe MaTeMaTHYeCKue KJIacCHYECKHe MaTeMaTHYECKHE MOJIENH | KIaCCHYeCKHe
CTPaTEruIo peanu3anum. MOJICNH ISl peIICHHS MOJIENH ISl PELECHHUS MaTeMaTHYECKUE JUISL peLIeHus MaTeMaTH4ECKUe
JeficTBuit KOHKPETHBIX 3a]a4 KOHKPETHBIX 3aJa4 MOJIENH ISl pELICHHUS KOHKPETHBIX 3a/1a4 MOJIENH AJIsl pEIEHHS

po¢eCCHOHATBHOM npogeccHoHaTbHOMN KOHKDPETHBIX 33724 po¢heCCHOHATBHOMN KOHKPETHBIX 3a/1a4

JIeATEeIILHOCTU JIeITEeIbHOCTH npogeccCHOHATBHOM JIeITeIbHOCTH po¢eCCHOHATBHOMN
JIeITEeIbHOCTH JIeATEeILHOCTH

Binagers: B1 Umeet He Binazgeet omnsIT Biageer Ha HU3KOM Buageer Ha cpeniHeM Bnaneer B

OIIBIT IPUMEHECHUS
METO/IOB
MaATEMATHUYCCKOI' O
MOACINPOBAHUSA JIJIA
PEeHICHUA KOHKPETHBIX
3ajaq
npodeccuoHaTbLHOM
JIeSITEIbHOCTH.

MPUMEHECHHUST METOJIOB
MaTEeMaTHUYECCKOT' O
MOACIUPOBAHUA IJIA
peUICHUA KOHKPETHBIX
3a1a4
npodeccnoHamTLHOM
JIeSITeIbHOCTH.

YPOBHE OIIBIT
MIPUMEHCHUA METOI0B
MaTEMaAaTHYECCKOT' O
MOACIUPOBAHUA JIJIA
peUICHUA KOHKPETHBIX
3a1a4
npodeccrnoHamTbHOM
JIESITETbHOCTH.

YPOBHE OIIBIT
MPpUMEHEHUA METOIOB
MaTeMaTH4YCCKOT O
MOJACIMPOBAHUA TJIA
peICHUA KOHKPETHBIX
3a1a4
npodeccHnoHaTLHOM
JICSITETBHOCTH.

COBEPILCHCTBE OIBIT
MPpUMEHECHUA METOIOB
MaTeMaTH4YCCKOT O
MOJACIIMPOBAHUA IJIA
peICHUA KOHKPETHBIX
3a1a4
npodeccHnoHaATLHOM
JICSITETBHOCTH.




Kogn
KOMIIETCHIINH

Kox u HanmeHOBaHUE
UHIUKATOpa
JOCTHKEHUSI

xommereHn (MJIK)

Kox u HanmeHoBaHMe
pe3yabTata 00y4eHUs
0 AUCHHUTUTHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

VYK-1.2. Onpenenser u
OILICHHUBACT
MPaKTHYECKNE
TIOCIIEACTBHA
BO3MOXHBIX PEIICHUN
3aqauu.

3Hath: 32 ciocoObI
NIPUMEHEHUS MOAEIEH
HEHUPOHHBIX CETEU ISl
00paboTKn
nHpOpMALN 1
pacro3HaBaHHS
o0pazoB

He 3naeT criocoOn1
MIPUMEHEHUS MOJEei
HEHUPOHHBIX CETEeH I
00paboTku
HHPOPMALNH H
pacro3HaBaHUs
obpazoB

3HaeT Ha HU3KOM
YpOBHE CHIOCOOBI
[IPUMEHEHUS MOJENel
HEHUPOHHBIX CETEH I
00paboTkn
nndopmanuu u
pacro3HaBaHuUs
00pazoB

3HaeT Ha cpeHeM
YPOBHE CIIOCOOBI
NIPUMEHEHUSI MOAeNeN
HEUPOHHBIX CETEN ISt
00paboTku nHGOpMaIIH
U pacrio3HaBaHUS
00pazoB

3HaeT B COBEPIICHCTBE
CIOCOOBI IPUMEHEHUS
Mozenell HeMPOHHBIX
cetelt 1t 06paboTkH
nHpOpMAUU 1
pacrio3HaBaHus
00pa3oB

Ymets: V2 olieHUBaTh
Ka4yecTBO 00y4eHUs
MOJeJIed MalllMHHOTO
o0OyueHus;

He ymeer onienuBath
Ka4yecTBO 00y4YeHUs
MoJieied MalllMHHOT'O
o0yJeHws;

YMeeT Ha HU3KOM
YPOBHE OIICHUBATh
Ka4yecTBO 00y4YCHUS
MOJIC/IeH MAIIMHHOTO

YMeer Ha cpeiHEM
YpOBHE OLIEHUBATh
Ka4ecTBO 00yUeHHUS
MoJieNiel MaIInHHOTO

‘YMeeT B COBEpILIECHCTBE
BBIOUPATH OICHUBATH
Ka4ecTBO 00yUeHHUS
MoJieNield MaInHHOTO

0o0yueHus; o0yueHns; o0yueHns;
Bmagers: B2 He Brmageet Biageet Ha HU3KOM Bnageer Ha cpenHeM Bnazeer B
TEXHOJIOTUSIMH aHAIIN3a | TEXHOJOTHSIMH aHaJii3a | YPOBHE TEXHOJOTHAMH | YPOBHE TEXHOJIOTHUSMHU COBEpILCHCTBE

U MHTEPIIpeTaluu
MOJYYEHHBIX JAHHBIX B
obacTu

W MUHTEPIIPETaInU
MOJTYYSHHBIX JJAHHBIX B
obnactu

aHaJin3a u
HUHTCPIIPETALINN
IMOJYYCHHBIX NaHHBIX B

aHalJln3a u
HUHTCepIpETAllun
NOJYUYCHHBIX TaHHBIX B

TCXHOJIOTUAMU aHaJIn3a
W UHTCPIIPETALIUN
NOJYUYCHHBIX TaHHBIX B

UHTEJUIEKTYaIbHBIX MHTEJUIEKTyaIbHbIX obacti o0macTu o0macTu
CUCTCM. CHUCTEM. HMHTEJJICKTYaJIbHBIX HUHTEJICKTYaJIbHbIX HUHTEJIICKTYaJIbHbIX
CHCTEM. CHCTEM. CHCTEM.
VYK-1.3. OcymectBnser | 3HaTh: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeAHEM 3HaeT B COBEPIIICHCTBE
CUCTEMaTH3aLUIO MareMaTHYecKHue, MaTeMaTHYecKHe, YpOBHE YpOBHE MaTeMaTH4ecKue, | MaTeMaTH4ecKue,
I/IH(bOpMaL[I/II/I €CTCCTBCHHOHAYYHBIC U C€CTCCTBCHHOHAYYHBIC U MAaTEMaTUYCCKHUC, €CTCCTBCHHOHAYYHBIC U €CTCCTBCHHOHAYYHBIC 1
Pa3IMYHBIX TUIOB /ISl | COLMAIbHO- COLMABHO- €CTeCTBEHHOHAYYHbIE 1 | COLMAIIbHO- COILIMAIBHO-
aHanu3a MpoOJEMHBIX | SKOHOMHYECKHE 9KOHOMHYECKHE COLIMAIBHO- 9KOHOMHYECKHE METOJBI | SKOHOMUYECKHE
CUTYaIUH. METO/IBI IS METOJIBI JIIS KOHOMHYECKHE JUISL NCTIOJIb30BAHUS B METO/BI IS
BripabatbiBaeT UCIIONIb30BAHMS B UCIIONIb30BaHMS B METOJIBI JIIS IpodecCHOHANBEHOMN HCIIONIb30BaHMS B
CTpaTeruio IeHCTBUN podecCHOHAIBLHOMN npodeccroHabHOM UCTIONIb30BaHMS B JIeITeIbHOCTH IpodecCHOHANBEHOMN
JUISL TIOCTPOEHUS JeATeIbHOCTH JIeSITeIIbHOCTH npodeccrnoHaIBEHOM JeATeIbHOCTH
JIeSITEIbHOCTH

16




Kon
KOMIIETCHIINH

Kox u HanmeHOBaHUE
UHIUKATOpa
JOCTHKEHUSI

xommeteHun (MJIK)

AITOPUTMOB PEIICHHS
MOCTABJICHHBIX 3a/1a4.

KOI[ U HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

pe3yabTata 00y4eHUs 1-2 3 4 5
T10 AUCTIUIUTIHE
Ywmets: Y3 pemats He ymeer pewats YMeer Ha HU3KOM YMeer Ha cpenHeM YwMmeer B
HecTaHIapTHbIE HECTaHJapTHbIC YPOBHE penIaTh YPOBHE pelnIaTh COBEPIIIEHCTBE
npodeccroHaNbHbBIE npodeccronanbHbIC HECTaHJapTHbIC HEeCTaHJlapTHbIC BBIOMpATh pemaTh
3a7a4yd, B TOM YHCIIE B | 3aJa4Yd, B TOM YUCIE B | IpodecCHOHAIbHbIC podecCHOHANBHBIE HEeCTaHJlapTHbIC
HOBOW MITH HOBOW WIIH 3a7a4d, B TOM YHCJIE€ B | 3aJa4d, B TOM YHCIE B podecCHOHANBHBIE

HE3HAKOMOM cpeac u B

HE3HAaKOMOM cpejie U B

HOBOM WJIM HE3HAKOMOI

HOBOM MJIM HE3HAKOMO

3aJa4yu, B TOM 4YHCJIC B

MEKIUCTUITTIMHAPHOM MECKIUCTUIITIMHAPHOM cpeac u B cpeac u B HOBOM MJIM HE3HAKOMOM
KOHTCKCTC, C KOHTCKCTC, C MEKIUCHUIITIMHAPDHOM MEKIUCHUIITIMHAPHOM cpeac u B
MMPUMCHCHUEM MMPUMECHCHUEM KOHTCKCTC, C KOHTCKCTEC, C MCKIUCHUIITIMHAPHOM
MaAaTCMaTUYCCKHUX, MATCMaTUYCCKUX, MMPUMECHCHUEM MPpUMCHCHUEM KOHTCKCTEC, C
€CTECTBCHHOHAYYHBIX, | €CTECTBEHHOHAyYHbIX, | MaTEeMaTHYECKHX, MaTeMaTHYeCKHX, MIPUMEHCHHUEM
COIMAIBHO- COIMABHO- €CTECTBEHHOHAYYHbIX, | €CTECTBEHHOHAYYHBIX, MaTEeMaTHYECKHX,
SKOHOMHYECKHX U 9KOHOMHYECKHX 1 COIMAIBHO- COIMATBHO- €CTECTBEHHOHAYYHBIX,
PO EeCCHOHATBHBIX npodeccHoHaNIBHBIX HSKOHOMHYECKHX U SKOHOMHYECKHX U COIMABHO-
3HAHUH 3HaHMH npodeccroHaNBHBIX PO eCCHOHATBHBIX SKOHOMHYECKHX U
3HAHMH 3HaHUH PO eCCHOHATBHBIX
3HAHUH
Bnanets: B3 He Bnaneer naBpikamu | Bnaneer Ha Hu3KOM Buageer Ha cpeiHeM Buageer B
HaBbIKaMH TCOPETUYCCKOro U YPOBHE HaBbIKaMH1 YPOBHE HaBbIKAMU COBEPUICHCTBE
TEOPETUIECKOTO U 9KCIEPUMEHTAIBHOTO TEOPETHYECKOTO U TEOPETUYIECKOTO U HaBbIKAMHU
SKCHEPUMEHTAIBHOTO HCCIIeI0BaHUS 9KCIEPUMEHTAIBHOTO SKCHEPUMEHTAIBHOTO TEOPETUIECKOTO U
UCCIIeIOBaHUS 00BEKTOB HCCIIeI0BaHUS HCCIIeIOBaHUS SKCHEPUMEHTAIBHOTO
00BEKTOB npodeccnoHambHOM 00BEKTOB 00BEKTOB WCCIIeTIOBaHUS
podecCHOHAIBHOM JIeSITEIIbHOCTH, B TOM npodeccrnoHaIbHOM TIpodecCHOHANBHOMH 00BEKTOB
JIeATeIbHOCTH, B TOM YHCIIe B HOBOW MITH JIeSITEIIbHOCTH, B TOM JIeITEeIIbHOCTH, B TOM IpodecCHOHANBEHOMN

YHCIIe B HOBOM MJIN
HE3HAKOMOM cpeac u B
MEKIUCTUITIIMHAPDHOM
KOHTCKCTC

HE3HAKOMOU cpeac u B
MEKIUCHUIITIMHAPHOM
KOHTCKCTC

Yyclie B HOBOM UIn
HE3HAKOMOU cpeac u B
MEKIUCIUIITIMHAPHOM
KOHTCKCTC

YHCIIe B HOBOM HMIIK
HE3HAKOMOM cpeac u B
MEKAUCHUTTIIMHAPDHOM
KOHTCKCTC

JACATCIBbHOCTHU, B TOM
YHCIIe B HOBOM MIIN
HE3HAKOMOM cpeac u B
MEXIUCHUILIMHAPHOM
KOHTCKCTC
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Kogn
KOMIIETCHIINH

Kon u HanmeHoBanue
HMHIKAaTOpa
JOCTHKEHUSI

xommeteHun (MJIK)

VK-1.4. Bnaneer
HaBBIKAMU
MPOrpaMMHUPOBAHUS
pa3paboTaHHBIX
AITOPUTMOB U
KPUTHUYECKOTO aHaln3a
TIOJTYYCHHBIX
PE3YJIBTAaTOB.

Kox u HanmeHoBaHMe
pe3yabTata 00y4eHUs
0 AUCHHUTUTHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

3Harte: 34
COBPEMEHHBIE METO/IbI
pa3paboTku u
peanuzanuu
AITOPUTMOB
MaTeMaTHYEeCKUX
MoJienei Ha Oaze

He 3HaeTr coBpeMeHHbIE
METOZBI pa3paboTKH U
peanuzanyun
ITOPUTMOB
MaTeMaTHYECKUX
MoJenel Ha Oa3e
SI3bIKOB U ITAKETOB

3HaeT Ha HU3KOM
YPOBHE COBpEMEHHBIC
METOZBI pa3paboTKu U
peanuzauu
aNTOPUTMOB
MaTeMaTHYECKUX
MoJieliel Ha Oa3e

3HaeT Ha cpeHeM
YPOBHE COBPEMEHHBIC
METOJBI pa3paboTKu 1
peanu3aiuy aaropuTMOB
MaTeMaTHYECKUX
MoJeNel Ha 0a3e SI3LIKOB
U ITAaKCTOB HpI/IKJ’IaI[HI)IX

3HaeT B COBEPIICHCTBE
COBPEMEHHBIE METOMBI
pa3paboTKu 1
peau3ann
AJITOPUTMOB
MaTeMaTHYECKUX
MoJesel Ha Oa3e

SI3BIKOB U [TAKETOB MIPUKIIAHBIX SI3BIKOB U ITAKETOB IporpaMMm S3BIKOB U IIAKETOB
MIPUKIIaHBIX IporpaMm MPUKIIAJHBIX IPOTPaMM | MOJECTHUPOBAHHUS. MPUKJIAHBIX IPOrpaMM
IIporpamMm MOJICIUPOBAHHUSL. MOJICTUPOBAHMUSL. MO/JICIUPOBAHHUS.
MOJICITHPOBAHHS.

YwMmers: V4 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHeM YMeeT B COBEpILIEHCTBE
pa3pabaTeIBaTh U pa3pabaTbIBaTh U YpOBHE pa3pabaTbIBaTh | YpOBHE pa3padaThiBaTh M | BHIOHMpPATH
peaan30BHIBATh peanan3oBBIBaTh U pEeaJIN30BHIBATh peann30BBIBATh pa3pabaTsIBaTh U
QJITOPUTMBI AITOPUTMBI AITOPUTMEI ITOPUTMBI peann30BBIBATh
MaTeMaTHIeCKUX MaTeMaTHYECKUX MaTeMaTHYECKUX MaTeMaTH4eCcKhX QITOPUTMBI

MoJjeneii Ha 6aze MoJenel Ha 6ase MoJeneil Ha 6aze MoJienell Ha 06a3e SI3BIKOB | MaTeMaTHYeCKUX

SI3BIKOB M ITAKCTOB

S3BIKOB U ITAKCTOB

SI3BIKOB U ITAKCTOB

1 MMaKETOB MPUKJIAAHBIX

MoJieliei Ha 0a3e

HPUKIIATHBIX MIPUKIIAIHBIX MIPUKIIAJHBIX IPOTPaMM | IPOTpaMM S3BIKOB U TIAKETOB
IporpaMm IpOrpaMm MOJEIIUPOBaHUSL. MOJIEJIUPOBAHUSL. MPUKJIAIHBIX IPOTpaMM
MOJICJIMPOBAHUSL. MOJEJIUPOBAHUSL. MOJICJIUPOBAHUSL.
Bnagets: B4 Nmeer He Brnageer Bnaneer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B
NIPAKTUYECKUH OIBIT IIPAKTUYECKUM OIBIT YPOBHE IIPAKTUYECKUHA | YPOBHE NIPAKTUYECKUI COBEPIICHCTBE

pa3paboTku u
peanuzanuu
JITOPUTMOB Ha 0aze
SI3IKOB U [TAKETOB
[PHUKIIATHBIX
nporpaMm
MOJICTTHPOBAHHSL.

pa3paboTKu u
peanusaniu
ITOPUTMOB Ha 0a3e
SI3BIKOB U MTAKETOB
HPHKJIAHBIX
IporpaMm
MOJICTHPOBAHHSL.

OTIBIT Pa3pabOTKH U
peanusanin
ITOPUTMOB Ha 0a3e
SI3BIKOB U [TAKETOB
NPHUKIIHBIX TPOrPaMM
MOJICITUPOBAHUSI.

OTIBIT pa3paboTKu
peanu3any aropuTMOB
Ha 0a3e S3bIKOB U
MaKEeTOB MPUKIIAIHBIX
Iporpamm
MO/JICITHPOBAHMSI.

MPaKTUYECKHI OIBIT
pa3paboTKu U
peanuzanuu
ITOPUTMOB Ha Oa3e
SI3BIKOB ¥ ITAKETOB
MIPUKIIAIHBIX TPOTPaMM
MOJICITNPOBAHHSL.
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Kon Kon u HanmeHoBanue Kon u HanmeHnoBanue Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs
KOMITETEHIINT HMHIKAaTOpa pe3ynbTara 00y4eHus 1-2 3 4 5
JOCTIKEHUS 0 TUCIHIUTIHE
xommereHn (MJIK)
YK-2. YK-2.1. ®opmynupyer | 3HaTh: 35 moctaHoBKY | He 3HaeT moctaHOBKY 3HaeT Ha HU3KOM 3HaeT Ha cpeHeM 3HaeT B COBEPIICHCTBE
CnocobeH B paMKax OCHOBHBIX 3aJ1a4 OCHOBHBIX 3a/1a4 YPOBHE ITOCTAHOBKY YPOBHE ITOCTaHOBKY MIOCTAHOBKY OCHOBHBIX
YIIPaBIIATH MIOCTaBJICHHOI 1eH MAaIIMHHOTO O0y4eHHs, | MallMHHOTO OOyYeHHs, | OCHOBHBIX 3a/a4 OCHOBHBIX 3a/1a4 337124 MAIIHHHOTO

MPOEKTOM Ha
BCEX dTalax ero
KU3HEHHOTO
[HKJTa

MPOEKTa COBOKYITHOCTh
B3aMMOCBSI3aHHBIX
3amay,
00eCIIeYnBalOIINX €€
JIOCTHKEHHE.
Ormpenensier
OXHngacMbIC
Pe3yNbTaThI PEIICHHS
BBIIEIEHHBIX 3a/1a4.

OCHOBHBIC ITOHATHS 1
0a30BbIi
MaTeMaTHYeCKHH
arnmnapaT He4eTKOH
JIOTHKH; CIIOCOOBI
THOpUIU3AIIH
METOJIOB
BBIYHCIUTECIIEHOTO
HMHTEIIJICKTA C
HCIIOIb30BaHHEM
TPaIUIIHOHHBIX
METO/I0B ONTHMHU3ALINHI
U pacTtiO3HABaHU
obpa3oB

OCHOBHBIC TIOHITHS U
0a30BbIi
MaTeMaTHYECKHH
arnrmnapaTr He4eTKOU
JIOTMKH; CITOCOOBI
ruOpuaAU3aIu
METOJIOB
BBIYUCITUTEIFHOTO
HMHTEJJICKTA C
HCIIOJIb30BaAHUEM
TpaIUIIHOHHBIX
METOJOB ONTHMH3ALNN
U pacrio3HaBaHHS
obpazoB

MAaIIMHHOTO O0yYeHNS,
OCHOBHBIC TIOHITHS U
06a30BbIi
MaTeMaTHYSCKUI
arnmnapaT He4eTKOH
JIOTMKH; CITOCOOBI
rHOpUIM3AMY
METOJI0B
BBIYUCITUTEIFHOTO
HMHTEJJICKTA C
HCIIOJIb30BaHUEM
TpaIUIHOHHBIX
METO/I0B ONITHMH3ALNN
U pacro3HaBaHHS
006pazoB

MaIIHHHOTO O0YYeHHS,
OCHOBHEBIC TTOHATHUS
0a30BbIii
MaTeMaTU4eCKUn
arnmnapaTr He4eTKO!
JIOTHKH; CIIOCOOKI
THOpUIU3AIMH METOI0B
BBIYUCITATEITFHOTO
HWHTEIUIEKTA C
HCTIOJIb30BaHUEM
TPaIUIIMOHHBIX METOIOB
ONITUMU3AIHNA 1
pacmo3HaBaHHS 00pa30B

00y4YeHHsI, OCHOBHBIC
MOHATHS ¥ 0a30BBIi
MaTeMaTHYECKUH
arnmnapaTr He4eTKO!
JIOTHKH; CIIOCOOKI
TUOpUAN3AIUN
METO/I0B
BBIYHCIUTCIHLHOTO
HMHTEIIJICKTA C
HCIIOIb30BaHUEM
TPaIUIIHOHHBIX
METO/I0B ONTHMHU3ALINH
¥ pacriO3HABaHU
obpa3oB

Ymets: Y5 npoBoaAUTH
aHaJU3 3a4a4M IS
BBIOOpa HAWITYUIIIEro
MeToaa
BBIYUCIUTEIHFHOTO
MHTEJJIEKTa WIN
THOPUTHOTO METO/1a,
MOJIXOAALIETO JJIst
KOHKPETHOH 3a/1a4H;

He ymeer npoBoauts
aHaIM3 33a4u IS
BbIOOpa HAMITYUIIIErO
MeToza
BBIUHCIUTEIHFHOTO
MHTEJIJIEKTa WIN
THOPUIHOTO METO/A,
HOIXOAALIETO AJIS
KOHKpPETHOH 3a/1a41

YMeeT Ha HU3KOM
YpOBHE IIPOBOIUTH
aHaIN3 3a0a4H IS
BbIOOpA HAMITYUIIIETO
MeTofa
BBIYHCIIUTEIHHOTO
UHTEJUIEKTa UIIH
THOpPHIHOTO METO/1a,
HOIXOAALIETO AJIS
KOHKpPETHOH 3a/1a4u

YMeer Ha cpeiHEM
YpOBHE IIPOBOIUTH
aHaIM3 337144 JUIs
BbIOOpa HAWITYUIIIEro
MeToz1a
BBIYHCITUTENTLHOTO
MHTEIUIEKTa WU
THOPUTHOTO METO/a,
MOIXOASIIETO ISt
KOHKPETHOH 3a1a4u

‘YMeeT B COBEPILIEHCTBE
BBIOMpATh MPOBOAUTH
aHaIM3 337144 JUIs
BbIOOpa HAWITYUIIIEro
MeToz1a
BBIYHCITUTENLHOTO
HHTEIUIEKTa WU
THOPUTHOTO METO/a,
MOIXOASIIETO ISt
KOHKPETHOH 3a1a4u

Bimagers: B5
WHCTPYMEHTAMU
MPOEKTUPOBAHUA U
OIIEHKA Ka4ecTBa
Mo/ieeil HeMPOHHBIX
ceTen

He Bnageer
HHCTPYMEHTAMHU
HpOCKTHpOBaHHH u
OII€HKAa Ka4yecTBa
MOAEeEN HEUPOHHBIX
ceTen

Brnaneer Ha HU3KOM
YpOBHE
HHCTPYMEHTAMU
IIPOCKTUPOBAHUA
OIIEHKa KayecTBa
MoAeIel HEMPOHHBIX
ceren

Buageer Ha cpeiHeM
YPOBHE MHCTPYMEHTAMU
HpOGKTHpOBaHI/IS{ nu
OIIEHKA Ka4yecTBa
MOJIeJ e HEMPOHHBIX
ceren

Bnaneer B
COBEPIIEHCTBE
MHCTPYMEHTaMU
HpOCKTI/IpOBaHI/If{ nu
OIIEHKA Ka4yecTBa
MO/IeJ e HEMPOHHBIX
ceTen
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Kon
KOMIIETCHIINH

Kon u HanmeHoBanue
HMHIKAaTOpa
JOCTHKEHUS

xommeteHun (MJIK)

VYK-2.2. Ilpoextupyet
pelIeHne KOHKPETHOU
3a7a4M IPOEKTa,
BEIOMpas
ONITHMANBHBIH CII0CO0
€€ pelIeHHsI, HCXOIs U3
JEHCTBYIOIIUX
NIPaBOBBIX HOPM U
HMEIOIIUXCS PECYPCOB
U OTpaHUYEHUN

VK-2.3. Pemaer
KOHKpETHbIE 33124
MIPOEKTa 3asIBJICHHOTO
KayecTBa U 3a
YCTaHOBJIEHHOE BpeMsI

Kox u HanmeHoBaHMe
pe3yabTata 00y4eHUs
0 AUCHHUTUTHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

3Hath: 36 OCHOBHEIE
APXUTEKTYPBI

MHC u obmactu ux
MIPUMEHEHHUS;
OCHOBHBIE CIIOCOOBI K
npaBuia 00ydYcHHS
HHC.

He 3naeT ocHOBHBIE
APXUTEKTYPHI

HWHC u obmact ux
TIPUMEHCHUS;
OCHOBHBIE CITOCOOBI K
MpaBuiIa 00yJCHHUS
HUHC.

3HaeT Ha HU3KOM
YpOBHE OCHOBHBIE
APXUTEKTYPHI

HUHC u obmactu ux
TIPUMEHCHUS;
OCHOBHEIE CIIOCOOBI U
IIpaBUiIa 00yUCHUS
HHC.

3HaeT Ha cpeHeM
YPOBHE OCHOBHBIE
ApXUTEKTYPBHI

MHC n obnactu ux
NIPUMEHEHHS1; OCHOBHBIE
CIIOCOOBI U ITpaBuiIa
o6yuenus MHC.

3HaeT B COBEPIICHCTBE
OCHOBHBIC
ApXUTEKTYPBHI

MHC n obnactu ux
NIPUMCHEHHS;
OCHOBHBIE CIIOCOOBI U
npaBuia 00y4eHHs
HHC.

Ymets: Y6 olieHHBaTh
Ka4yecTBO 00y4eHUs
pa3IUYHBbIX MOJenei
HNHC; monenupoBatb
HNHC cpeacrBamu
HeiiporaketoB Matlab
NNTool.

He ymeer onienuBath
Ka4yecTBO 00y4YeHUs
Ppa3IMYHBIX MOJENeH
WNHC; monenupoBatb
HNHC cpencrBamu
HeliporakeToB Matlab
NNTool.

YMeeT Ha HUBKOM
YpOBHE OIICHUBAThH
Ka4yecTBO 00y4YCHUS
Pa3IMIHBIX MOJeneit
WNHC; monenupoBats
HNHC cpencrBamu
HelporaketoB Matlab
NNTool.

YMeer Ha cpeiHEM
YpOBHE OIICHHUBATh
Ka4ecTBO 00yUeHHUS
Pa3IMYHBIX MOJeneit
HNHC; monenupoBatb
HNHC cpencrBamu
HeliporaketoB Matlab
NNTool.

‘YMeeT B COBEpIIECHCTBE
BBIOMPATH OLICHUBATH
Ka4ecTBO 00yUeHHUS
Pa3IUYHBIX MoAeNei
HNHC; moanenupoBatb
HNHC cpencrBamu
HelipomaketoB Matlab
NNTool.

Biagers: B6 He Bimageer HaBelkamu | Birajeet Ha HU3KOM Buageer Ha cpenHeM Bnazeer B
HaBBIKAMU peleHus 3aga4q YpOBHE HaBBIKAMHU YpOBHE HaBBIKAMHU COBEpILCHCTBE
peteHus 3ana4y anmpoKCUMAIIHH, penieHus 3anaq peteHus 3aaa4y HaBBIKAMU
anmpoKCUMAIIUH, MIPOTHO3UPOBAHUS, arnmpoKCUMAIIUH, anmpoKCUMAIIUH, peteHus 3aaa4
MPOTHO3UPOBAHUSI, KiaccuuKaIiuu MIPOTHO3UPOBAHUS, MIPOTHO3UPOBAHMUS, anmpoKCUMAIIUH,
KIIacCUPUKAITUU JTaHHBIX, KiaccupuKaIiu KITacCU(UKAIIUU TaHHBIX, | MPOTHO3UPOBAHUS,
JIAHHBIX, pacro3HaBaHUs JTaHHBIX, pacrno3HaBaHus 00pa3oB KITacCU(pUKAIUN
pacrno3HaBaHUs obpazoB pacro3HaBaHUs JAHHBIX,
o0Opa3oB 00pa3oB pacrmo3HaBaHHS
00pa3oB

3Hare: 37 BUIEHL,
CTPYKTYpY,
TIPUHITUIIE © METOBI
CHCTEMHOM
OpTraHHU3aIH
HEHUPOHHBIX CETEH;

He 3HaeT BuEbI,
CTPYKTYpY,
MIPUHIUITEI © METOIBI
CUCTEMHOM
OopraHu3aIui
HEHUPOHHBIX CeTeH

3HaeT Ha HU3KOM
YPOBHE BUJIBL,
CTPYKTYpY,
MPUHLIMIIBEI K METOIbI
CUCTEMHOM
OopraHu3aIuu
HEHUPOHHBIX CETEeH

3HaeT Ha cpeiHEM
YPOBHE BUBL, CTPYKTYpY,
NIPUHLIUIIB U METOABL
CHCTEMHOH OpraHu3aluu
HEHPOHHBIX ceTel

3HaeT B COBEPILEHCTBE
BHBL, CTPYKTYPY,
MIPUHIUMBI 1 METObI
CHUCTEMHOHI
OopraHu3anuu
HEHUPOHHBIX ceTel
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Kogn
KOMIIETCHIINH

Kox u HanmeHOBaHUE
UHIUKATOpa
JOCTHKEHUSI

xommeteHun (MJIK)

KOI[ U HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

pe3yabTata 00y4eHUs 1-2 3 4 5
T10 AUCTIUIUTIHE
Ywmers: V7 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHeM YMeeT B COBEpILIEHCTBE
HCTIONH30BaTh HCTIONIb30BATh YPOBHE HCIIOJIb30BATh YPOBHE HCIIONIB30BATh BEIOMpATh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIC HCTIONB30BATh
HEHUPOHHBIE CETH IS HEHUpPOHHBIE CETH IS HEHUpPOHHBIE CETH IS HEUPOHHBIE CETU IS OCHOBHBIE
00paboTKn 00paboTkn 00paboTkn 00paboTkn HEHpPOHHBIE CETH IS
nHpopmanuy; nHdopmanuu nHdopmanuu nHdpopManuu 00paboTku
uHdopmauu
Bnanets: B7 meronamu | He Bnageer metonamu | Bnageer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B
aHau3a u aHau3a u YpOBHE METOAAMU YpOBHE METOIaMHU COBEpILCHCTBE

CHHTe3a IIPU CO3/[aHHUH,
HCCIIeIOBAaHUU U
9KCIITyaTallx
HEHUPOHHBIX CETEH

CHHTE3a IIPU CO3/IaHUH,
HCCIICIOBAaHUU U
9KCIUTyaTalH
HEHUPOHHBIX CeTel

aHanIu3a u
CHHTE3a IIPU CO3/aHUH,
HCCIIEJOBAaHUU H
SKCIITyaTaIin
HEHUPOHHBIX CETeH

aHanu3a u
CHHTE3a IIPU CO3JaHMU,
HCCIIEIOBAaHUH U
9KCIUTyaTaIllH
HEUPOHHBIX CETEH

METOJaMU aHaJIU3a U
CHHTe3a NP CO3JaHUH,
HCCIIEIOBAaHUHN U
9KCIUTyaTaIlH
HEUPOHHBIX CETEH
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[Tpunoxxenue 2
KAPTA
00ecrevYeHHOCTH THCHHUILINHBI Y4eOHO0I U y4eOHO0-MeTOIHYeCKOil IUTepaTypoi

Jducuunimmnaa: HeitponHsie cetn
Kon, Hanpasnenne moarorosku/cnenuaisaoctsh 21.03.01 Hedrerazosoe nemno
Hanpasiennocts/cnenuanu3anus JKCITyaTalnus 1 00CIyKHUBaHUE 00bEKTOB 100bIYN He)TH

KonTtunrent

KonuecTBo |00y4atomuxcs,

9K3EMILISIPOB HCIIOIb3YFOIIHX
B BUK YKa3aHHYIO

JIUTEpaTypy
Op* 30 100 +

O0ecrieueHHOCTh Hannuue
00y4aroIuxcst | 3JIEKTPOHHOTO
nuTepatypol, | Bapuanrta B ObC

% (+-)

Ne /i Ha3zBanue yueOHOTr0, y4eOHO-METOJHUYCCKOTO H3IaHHs,
- aBTOp, M3AaTeIbCTBO, BUJ U3JaHUs, TOJl U3JAHUS

Hetipornsie cetr: ocHOBHI Teopuu / A. W. TamymkuH. - [b. M.] : Topstaas muans-Tenekom, 2017. - 496 c. -
1 PBBC Jlans. : [caiit]. - URL: https://e.lanbook.com/ book/111043

Hetiporusie cety : YueOHoe nocooue / E. WM. 'opoxanuna. - Camapa : [ToBOIDKCKHH roCy1apCTBEHHBIH

9 YHHBEPCHTET TCIICKOMMYHHUKALHI 1 uHpopmartuku, 2017. - 84 ¢. - OBC "IPR BOOKS" — URL.: OP* 30 100 +
http://www.iprbookshop.ru/75391.html

Hetiponusie cety : yaeOHoe nmocodue / C. A. Bakynenko, A. A. XKuxapesa. - Cankt-ITetepOypr : CaHKT-
3 [HerepOyprekuii rocy1apCTBEHHBIN YHHBEPCHTET NPOMBIILICHHBIX TEXHONOTHI 1 Au3aiina, 2019. - 110 ¢. - OpP* 30 100 +
OBC "IPR BOOKS" — URL.: http://www.iprbookshop.ru/102447.html

3aeayrommii kadenpoit «HedrerazoBoe aemnox» P.J1. TatnbieB

30. 08. 2021 r.
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