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1. enu u 3a7a4u OCBOCHMS IMCUHMIJIMHBI

Lenb IUCHMIUIMHBI 3aKIIOYAaeTCs B OBJAJCHUHM (yHIAMEHTAIBHBIMU 3HAHUSMH B
00JacTH HEHPOHHBIX CETEN U UX UCIOJIb30BAHUNU IIPU PEILICHUU HAYYHBIX U IIPUKIIAIHBIX 3a/a4.

3ajaun JUCUUILIIUHBIL:

— wu3ydeHHe O0a30BBIX TEOPETHUYECKUX OCHOB METOJOJIOTUM HEHPOHHBIX CETEeH,
MaTEeMaTUYECKUX MOJEJIEH U METOJOB, JIEXKAIINX B OCHOBE HEHPOHHBIX CETEH;

— ¢opMupoBaHHEe YMEHHI BBIOOpa apPXUTEKTYpbl HEUPOHHOH CeTH C Y4ETOM
O0COOCHHOCTH pelIaeMbIX 3a/1a4;

— ¢opMupoBaHHE YMEHUN pean30BaTh HEHPOHHYIO CETh C MCIIOJIb30BAHHEM IAKETOB
porpamu;

— ¢opMupoBaHHE HaBBHIKOB pabOTHl ¢ HaboOpaMu HaHHBIX, MCIIOJIB3YEMBIMH JIJIS
00y4eHHUs1 HEHPOHHOM ceTH;

— ¢opMupoBaHHE YMEHHUI aHANM3a Pe3yabTaTOB pabOThl HEHPOCETH U KOPPEKTHUPOBKU

MTOCTPOEHHBIX MOJIEIICH.

2. Mecto nucuuniaunbl B crpykrype OIIOII BO

JlucuuiuinHa OTHOCUTCS K JMCHUIUIMHAM diektuBHOro wmoxynmsa «Digital & IT.
MammnHoe oOyueHre ¥ aHaJIu3 JaHHBIX» YacTH y4eOHOro IuiaHa, oOpMUpPYyEeMOM ydyaCTHUKaMU
00pa3oBaTeNbHbIX OTHOIIECHUH.

HeoOxouMbIMH yCIIOBUSIMU AJI1 OCBOEHUS JUCIUILTUHBI SBIISIOTCS:

— 3HAHHE OCHOBHBIX MOHATUH JTUCKPETHOW MaTeMaTUKH, MNPHUKIATHON airedpsl,
BBIYMCIIUTEIIBHON MAaTEMAaTHKU,

— 3HaHME OCHOB s3bIKa MporpammupoBaHue Python, ymeHue pa3spabaTbiBaTh
ITOPUTMBI PELICHUS 3a/1a4 U 3allUChIBATh UX Ha S3bIKE IPOTPaMMHUPOBAHNS;

— BJIAJICHUE HABBIKAMM MHCIIOJb30BAaHUS KOMIIBIOTEPHBIX TEXHOJOTUA H CPEACTB
00paboTku nHpoOpMaIuu.

CopepxaHue QUCHUIUIMHBI CIYXKUT OCHOBOM Il OCBO€HMs nucuuIUIMH «lIpukiagHsie

3ala4M aHaJlin3a JaHHBIX», I TPOXOXKIACHUA ITPAKTHUKH, HaquO-HCCHeILOBaTCHBCKOﬁ pa6OTLI.

3. Pe3yabTarnl 00y4eHHs 1O JTHCIUIIIHHE

Hpouecc HU3Yy4YCHUA  OUCHUIUIMHBI  HAIIPABJICH Ha (I)OpMHpOBaHI/IC CJICAYIOIIUX

KOMIIETEHIINN:
Tabmuna 3.1
KOH 1 HAUMCHOBAHHUC KO,Z[ U HAMMCHOBAHUC
Pe3ynbraTel 00y4eHUs 110 AUCIUIUIMHE (MOJIYITIO)
KOMIIETCHIIUHU I/IHZ[I/IKaTOPOB




JOCTHKCHUSA

YK-1 Crocoben
OCYIIECTBIISATH
KPUTUYECKUH  aHanIu3
MPOOJIEMHBIX CUTYaLUil
Ha OCHOBE CHCTEMHOTO
MOJX0/1a,
BbIpabaThIBaTh
CTPATEruIo ACUCTBUN

KOMIIETEHIIUH
Bmate: 31  KJIaccHMYEeCKME ~ MaTEMaTHYECKHE  MOJEIH,
IMpUMEHSEMbIE B  pa3IMIHBIX O0JAcTAX  YeJOBEYECKOMH
IEITEILHOCTH
VK-1.1.  Ananuzupyer

MPOOJIEMHYIO CUTYAIHIO
(3amauy) u BBIEISIET €e
0a30BbIC COCTABIIONIHE.

Ymets: Y1 MomudummupoBats KIacCHIECKHE MaTEMaTHIECKHE
MOJIETIH IS PEIIeHHsT KOHKPETHBIX 3a7ad MpoQecCHOHaNbHON
JIESITEIIbHOCTH

Brmamers: Bl HMwmeer ompIT TIpUMEHEHHS ~— METOIOB
MaTEeMaTHIECKOTO MOJCITHUPOBAHUS ISl PEIICHNST KOHKPETHBIX
3a7a4 Ipo(eCCUOHATLHON JAEATEILHOCTH.

VYK-1.3. Ompenenser u
OIIEHMBAET
MPaKTHYECKUE
ITOCIIEACTBHUS
BO3MOYHBIX
3aJa4u.

peLieHui

3HaTh: 32 crocoObl NPUMEHEHUST MOJIeNieii HEHPOHHBIX CceTei
Uit 00pabOTKM MH(OPMAITUK U PaCTO3HABAHKsI 00pa30B

YMmerb: VY2 oueHHBaTH KayecTBO OOyUeHHs MoJenen
MAIIMHHOTO 00Y4eHUS;

Bnanerts: B2 TtexHOomOTMAMH aHaau3za M HUHTEpIIpCTaAlluN
TIOJTYIYCHHBIX JaHHBIX B obnactu MHTCIJUICKTYAJIBHBIX CUCTEM.

VK-1.4. BripabatsiBaeT
CTpaTeruio AecTBUM A
MTOCTPOCHHUS ANTOPHTMOB
pelieHnus TMOCTaBJICHHBIX
3aja4.

3mate: 33 MareMaTH4ecKHWe, eCTeCTBEHHOHAy4YHBIE U
COLIMATbHO-DKOHOMHYECKHE METOJbl Ul HCHOJIB30BaHUS B
npohecCHOHAILHON EITEIBHOCTH

Ymers: VY3 pemars HecTaHOApTHBIE MPOQecCHOHATBHBIC
3aJa4d, B TOM YHCJIE B HOBOM WJIM HE3HAKOMOH cpele U B
MEKIUCIHUIUIMHAPHOM KOHTEKCTE, c MIPUMEHEHHEM
MaTeMaTHYECKUX, €CTECTBCHHOHAYYHBIX, COLIMANBHO-
HKOHOMHYECKHX U MPOPEeCCHOHAIBHBIX 3HAHUN

Bnagers: B3 HaBBbIKaMHU TEOPETUUECKOTO 5
SKCIIEPUMEHTAIBHOTO HCCJIEI0OBaHUs 00BEKTOB
npodeccHOHANBLHOM NeATebHOCTH, B TOM YUCJIE B HOBOM WK
HE3HAaKOMOU CpeJie ¥ B MEXAUCLUIIIIMHAPHOM KOHTEKCTE

VYK-1.6. IIporpammupyet
pa3zpaboTaHHbIE
AITOPUTMBI u
KPUTHYECKH
aHaIU3UpyeT
MOJTyYeHHbIE
PE3YIIbTATHL

3HaTh: 34 COBpeMEHHBIE METOABI Pa3pabOTKU M peaau3aliu
ITOPUTMOB MaTeMaTHYeCKHX Mojesield Ha 0a3e S3bIKOB U
NAaKETOB MPHUKJIAJHBIX IPOrPaMM MOJACIHPOBAHHSL.

Ymers: V4 pas3pabaTbiBaTh M pPEaSH30BBIBATH AJTOPUTMEI
MaTeMaTHYeCKNX Mojened Ha 0a3e S3BIKOB M IAKETOB
MPUKJIAIHBIX IPOTPaMM MOJEIHPOBAHUSI.

Bnamers: B4 lMeeT mpakTUYECKW OIBIT pa3padOTKH |
peanu3alMy aNropuTMOB Ha 0a3e SA3BIKOB M IAaKETOB
MPUKJIAAHBIX IPOTPaMM MOJEIHPOBAHUSI.

VK-2 Cnoocoben
YIPaBISITE  TPOEKTOM
HAa BCEX OdTamax ero
JKA3HEHHOTO I[HKJIA

VK-2.1. ®opmynupyer B

3uate: 35 INOCTAHOBKY OCHOBHBIX 3a4a4 MalllWuHHOTO
O6y1{GHI/I$I, OCHOBHBIC TOHSATHS U 0a30BBI MaTeMaTHYECKHI

paMKax  IOCTaBICHHOM . i

amnmapar HE4eTKOl JIOTHKH; CIOCOOBI THOpHUIN3alMd METOJ0B
Henu MPOEKTa

BBIUHCIUTEIFHOTO HHTEJIJIEKTA C UCIIOIb30BaHUEM
COBOKYITHOCTh

TPaIUIIMOHHBIX METOAOB ONTHMM3ALMH M Paclo3HaBaHUA
B3aMMOCBSA3aHHBIX 337134,

006pazoB
o0ecreunBaroIINX ee

VYmers: VY5 mpoBoauTh aHanmM3 3agayd  Juid  BeIOOpa
JOCTIDKEHHE.

HAWJIy4IIero METOJa BBIUHCIUTENFHOTO HHTEJIEKTa WIN
OmnpenernsieT 0XugaeMble .

THOPHUIHOTO METO/1, MOJXOSIIIETo sk KOHKPETHOH 3a1a4H;
Ppe3yIbTaThI penieHus

Bnaners: B5 wuHCTpyMeHTaMH NpPOEKTHPOBaHHS M OIECHKA
BBIJICTICHHBIX 33/1a4. . Y .

Ka4yecTBa MOieNel HeHPOHHBIX ceTer
VK-2.2.  Tlpoexrupyet | 3Hatb: 36 ocHOBHBIe apxuTekTypel MHC u obmactm wux
pelieHne  KOHKPETHOH | MpUMEHEHHs; OCHOBHBIE CIIocoObl U npaBmiia o0yyennst MHC.
3a7a4n OpOeKTa, | YMeTh: Y6 OIeHMBaTh KadecTBO OOYYEHHsS pPa3IMYHBIX
BeIOMpas ontuMmaneHelil | momeneit  MHC;  momemupoBars  WMHC — cpencrBamm

crocod ee  pemieHwus,
HUCXO0/Is U3 JCHCTBYIOLINUX

HeliponakeroB Matlab NNTool.

BJ'Ia)ICTLZ B6 HaBbIKamu peuieHus 3aJa4 anrpoKcuMaluu,

NpaBOBbIX HOpM U | MPOTHO3MPOBAHUS, KJIAacCHU(UKAINUU AAHHBIX, PACHO3HABAHUS
UMEIOIIUXCS PECYPCOB U 06p330B

OTrpaHUYECHUI

YK-2.3. Pemraer | 3HaTh: 37 BHABI, CTPYKTYPY, IPUHIUIIEI K METOABI CHCTEMHOM
KOHKPETHBIE 3a7a4 | OpraHu3alli HEMPOHHBIX CeTel;

NIPOEKTA 3asBJIEHHOTO | YMeTh: Y7 HCIONB30BATh OCHOBHBIC HEHPOHHBIE CETH IS
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KayecTBa u 3a | 0OpaboTKH MHpOpMaLHNY;

YCTaHOBIIEHHOE BPEMSI Bnaners: B7 meromamu aHanmu3a M CHHTE3a IPH CO3JaHUM,
HCCIIEIOBAaHUM U KCILTyaTallud HEMPOHHBIX ceTel

TIKC-3 Criocoben
UCIIOJIb30BaTh
MPUKIIaIHbIC
OporpaMMbl  pacdera
y3JI0B, arperatoB u
CHCTEM TPaHCIOPTHO-
TEXHOJIOTHUECKUX
Cpe/CTB u ux
TEXHOJIOTHYECKOTO
000pyI0BaHUS

3naTh: 38 OCHOBHI HH(POPMATHKHU U BEIYUCIUTEIHHON TEXHUKA

YMmerp: VY8 HCHONB30BaTh OCHOBHL HWH(POPMATHKA H
BBIYUCIIHTEIbHON TeXHUKH

I[IKC-3.1 Hcnons3yer
OCHOBBI MH()OPMATHKH H
BBIYMCIIUTENILHOMN
TEXHHUKH

Bnanmers: B8 HaBeIkamMu pa®oTHl B MPHUKIAIHBIX IPOrpaMMax
pacdera y37OB, AarperaroB M CHCTEM TPAHCIIOPTHO-
TEXHOJIOTHUECKUX  CPEICTB M  HX  TEXHOJIOTHYECKOTO
000pyI0BaHUs

4, O0beM AUCHUILINHBI

OO0muit 00beM JUCHUIUIMNHEI COCTABIIET 3 3a4STHRIX equuuIbl, 108 gacos.

Tabnuna 4.1.
AynuTOpHBIE 3aHATHS/KOHTaKTHasA padoTa,
®opma
dopma Kypc/ qac. CamocrosTensHas .
MIPOMEIKYTOUHOM
00yueHUs ceMectp [paktrueckue | JlaboparopHbie pabora, Jac.
Jlexumun aTTeCTalUN
3aHATHS 3aHSATHS
OuHas 47 18 34 - 56 3a4ér

5. CTpykTypa H cojiep:KaHHe TUCHUIIHHDI

5.1. CtpykTypa JUCHUILIHHBI/ MOIYIIS.

ouHas ¢popma o0ydeHus (OPO)

7 cemecTp
Tabnuna 5.1.1
Crpyxkrypa AynuTopHbIe
No JUCHUTUTAHBI/ MO TYJIS 3aHATHSA, Yac. CPC, | Bcero, Kox WJIK OLICHOUHbBIC
n/m | Homep Haunmenosanue | . | a6 Jac. gac. cperncTea
paszena paszena
3amaHue Ha
nabopaTopH
Beenenue B ?\;:)1 paGory
TEMaTUKY '
! ! HCKYCCTBEHHBIX ! 2 i 4 Zilgpocm
HEHUPOHHBIX ceTel N —
YK_i'é' BOIIPOCHI
;/E_ i TecTa
YK:l: 6: 3amaHue Ha
VK-2.1. nabopaTopH
VK-2.2. yio paboty
[TakeTs! mporpamMm Ne 2,
YK-2.3.
2 2 JUTS pabOoTHI C 2 4 - 4 [KC-3.1 BOTIPOCHI
HEWPOHHBIMH CETSIMU ' JUIst
3aIIUTBHI,
BOIIPOCHI
TecTa
O6yuerye 3anaHue Ha
3 3 HEHPOHHOM ceTu. 2 4 - 4 na60paT60 pH
Ha6opsr nanHbIX yN}f3 paboty




ITonHocBs3HaA
HEWpPOHHAs CETh
PsAMOTO
pacrnpoCcTpaHeHHs
(FNN)

ITocTpoenue
APXUTEKTYPHI
HEHUPOHHOW CETH U ee
oOyueHme

Pabota ¢ TensorFlow
u Kaggle

BOTIPOCHI
IS
3aIUTHI,
BOTIPOCHI
TecTa

3amanne Ha
nmabopaTopH
yio pabory
Ne 4,
BOIIPOCHI
Ut
3aIIUTHI,
BOIIPOCHI
TecTa

3anaHue Ha
nmabopaTopH
yio pabory
Ne 5,
BOIIPOCHI
Ut
3aIIUTH,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yiO  paboTy
Ne 6,
BOIPOCHI
JUTst
3aIIUTHI,
BOTPOCHI
TecTa

AHanu3 KagecTBa
00yueHHs HEHPOHHOU
ceTn

IIpumenenue
HEHUPOHHBIX ceTel
JUISL peTLICHNS 3a/1a9H
perpeccun

CaépTouHbIE
HEWPOHHBIE CETH

10

10

IIpeaBapurenabHO
00y4JeHHbIE
HEWPOHHBIE CETU

YK-1.1.
YK-1.3.
YK-1.4.
YK-1.6.
YK-2.1.
YK-2.2.
YK-2.3.
IIKC-3.1

3agaHue Ha
nmabopaTopH
yiO paboTy
Ne 7,
BOTIPOCHI
JUIs
3aIUTHI,
BOTIPOCHI
TecTa

3aganue Ha
nabopaTopH
yio paboty
Ne 8,
BOIIPOCHI
ULt
3aIIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
nabopaTopH
yio paborty
Ne 9,
BOTIPOCHI
JUTSt
3aIIUTHI,
BOTIPOCKI
TecTa

3amaHue Ha
nmabopaTopH
yio paborty




Ne 10,
BOIPOCHI
Ut
3aIIUTHI,
BOIPOCHI
TecTa

3amanne Ha
nmabopaTopH
yiO paboty
Ne 11,
BOIIPOCHI
JUTS 3AIATHI

Heliponnsie cetu nns
11 11 3ama4 00paboTKU 1 2 - 4
€CTECTBEHHOTI'O SA3bIKa

3amanue Ha
1abopaTopH
yiO paboty
Ne 12,

3 4 - 12 BOTIPOCHI
Ut
3aIIUTHI,
BOIPOCHI
TecTa

PexyppeHTHBIE

12 12 N
HEWPOHHBIE CETH

VYK-1.1. Bompocst
YK-1.3. i 3auéTa
VYK-1.4. (B ¢opme
YK-1.6. TecTa)
YK-2.1.
YK-2.2.
YK-2.3.
IMIKC-3.1

13 | Bauér - - - - -

Hroro: | 18 | 34 - 56 108

5.2. Coneprxanue UCIUATLINHBL.

5.2.1. Coneprkanue pasaesioB JUCUUTUTMHEI (AUIAKTHYECKUE €TUHHIIB).

Pasnen 1. «BBeneHne B TeMaTHKy MCKYCCTBEHHBIX HEHPOHHBIX ceTel». XpPOHOJOrMYecKHe
JTanbl Pa3BUTHsI HEMPOHHBIX ceTel. Mozgenb uckyccTBeHHOro Hevipona Mak-Kamnoka u Ilurca,
[lepcentpon Pozenbnarra. OgHOCIONWHBIE W MHOTOCIOMHBIE HEHWpOHHBIE ceTH. CeTu NpsSMOro
pacrpocTpaHeHHsl U CeTh ¢ OOpaTHbIMU CBA3AMU. [loHsTHE «TIyOOKHME HEWPOHHBIE CETH» M UX
npeumyiiectsa. Kiaccudukaiuss HEHpOHHBIX ceTel B paspe3e paclpoCTpaHEHHs CUTHajda U
IyOuHBl HEHpOHHOHM ceTu. 3ajgauM, pemaeMble TIIyOOKUMHM HEWPOHHBIMH ceTsMH. DyHKUIUH
aktuBammu. OOopynoBaHue, NpuMeHsiemoe Juisi HelpoHHeIX cereil. CUDA — mporpamMMmHbIi
unrepgetic 11 GPU ot komnanuu NVIDIA.

Paznen 2. «[laketsl mporpamMm st pabOTbl ¢ HEWpOHHBIMH ceTsAMu». O030p MakeToB
nporpamm. [Takersr mas pabotel ¢ qanabiME. [Takerst NUMPY u Pandas. IlakeTs! 11t ManmMHHOTO
obyuenus. JIucrpuOytB Anaconda, makersr JupyterLab, Jupyter Notebook. bubmwmorexku Python
JUTSI MOJICTIMPOBaHUS ¥ 00y4eHus HeliponHoit cetu. [lakers TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenue HelipoHHoil cetn. HaGopel naHHBIX». OOyuyeHHe C y4yHUTeleM,

oOydeHue Oe3 yuurelns, o0ydeHHE C HOAKPEIUIEHHEM. AJTOPUTM OOpAaTHOIO pPaclpOCTPaHEHUs
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ommOku. Tumbl 33124, 3G()EKTUBHO pelraeMbIX C MOMOIIBIO TIIYOOKHX HEHMPOHHBIX CEeTeH (3a1adu
pacrmo3HaBaHusl, 3a7a4d KiIacCU(HUKALMK, 3a/aull pPEerpeccHd, 3a1aud Kiactepusanmu). Habopsr
JaHHBIX U1 00y4eHHs HEHpOHHOW ceTH. TpeHMpOBOUHBIC, TECTOBBIC M IPOBEPOYHBIC JTAHHBIC.
Bo3morkHocTH nakeToB 1o pabote ¢ Habopamu JaHHbIX. [loHsTre smoxu o0yuenust. Ilonck Habopos
JAHHBIX M3 pa3InYHbIX HCTOYHUKOB (Githab u apyrux).

Paznen 4. «[lonHocBsi3Has HelpoHHas cethb npsiMoro pactpoctpanerus (FNN)». Ananus
Habopa JaHHBIX C TOYKHM 3PEHHUs JalbHEMILIEro IMOCTPOEHMs] HEMpoHHOM ceTH. KosmuecTtBo
CKPBITBIX CJIOEB U KOJUYECTBO HEMPOHOB. ba3oBble 0OBEKTHI U MapaMeTpbl 0OBEKTOB INIyOOKHX
HepoHHBIX ceTeil B TensorFlow.

Paznen 5. «[locTpoeHre apXUTEKTYpbl HEWPOHHOW ceTH U ee oOydyeHue». MeTpuku
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®ynkuuu noreps u
onTuMH3aTopsl oO0ydeHus. DyHKIUU MOTeph U onTumuzatopel o0ydenus. Pynkuuu SGD,
RMSprop, Adam. Pacio3naBanue npeaMeToB oaexabl — Habop nanusix MNIST. TIpenckaszanue
00y4eHHOI HEMpOCeTH.

Pa3nen 6. «Pabota ¢ TensorFlow u Kaggle». O0bexThl, GyHKIMH U TapaMeTpbl 00bEKTOB
rny0okux HedpoHHbIX cereit B TensorFlow. Pabora ¢ mmardopmoii Kaggle. Bosmoxunoctu
cepeuca. OcHoBHoO#l pyHkuuonan mardopmer Kaggle. CopesnoBanus na Kaggle.

Pa3znen 7. «AHanu3 xauectBa oOyueHus: HEHpoHHOU ceTn». OlLleHKa pealbHOTO KauecTBa
MOJIeJIM HEMpOHHOW ceTu M Habopbl JaHHBIX. [loHsTHE «mepeoOydyeHne» HEHpOHHOW CceTu.
Omnpenenenue nepeoOydeHus] 1 METOIbI OOPHOBI C HUM.

Paznen 8. «lIlpuMeHeHre HEHPOHHBIX CeTeW Uil peleHHs 3aJaud  PEerpeccum.
[IkanupoBaHne W HOpMaW3alUsl BXOAHBIX [aHHBIX. BBIOOp MeTpHK KadecTBa, (yHKIHUN
OIMMOOK ¥ aKTUBAIIMH B 3aBUCUMOCTH OT PEIIaeMOi 3a1a4H.

Paznen 9. «CBépTouHble HelpoHHbIE ceTH». CpaBHEHHE IMOJHOCBSI3HOW M CBEPTOYHOU
HEHPOHHBIX CeTel MpH pelIeHUH 3aay pacro3HaBaHus n3o0paxenuil. SAapo ceépTku. Marpuna
nzoOpaxenuil. Cnoum cBEPTKM U ciou mnoaABbIOOpkU. MHcrpymentsl Keras u TensorFlow,
KOTOpBIE TIO3BOJISIFOT TIOCTPOUTH CBEPTOUHYIO HEWPOHHYIO ceTh. CBsi3b MEXIy Habopamu
JMAHHBIX W apXuUTeKTypoll HeiponHoil ceru. HabGop nanubix CIFAR-10. ApxutexTypa
cBéprounoii cetu LeNet 5.

Paznen 10. «IIpenBaputensHO  oOydeHHBIE  HEHpOHHBIE  ceTW». llpemmymiecTBa
MCIIOJIb30BaHUs NpeABapUTEIbHO OOy4YeHHBIX HeHpoHHBIX ceTeil. HelipoceTu, oOydeHHble Ha
HaOope nanHbix ImageNet. OG30p coBpeMEHHBIX NpPEABAPUTENBHO OOYUEHHBIX ApXHUTEKTYp
HEHpPOHHBIX CeTe Ui pelleHus 3aJauyd pacrno3HaBaHUs u3zoOpaxkenuil. IIpenBapurensHO

obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. IlepeHoc oOyuenus B



HEHPOHHBIX ceTAX. [lepeHoc 00yueHUs Ha MpuUMepe MPEeABAPUTEIHPHO OO0yYEeHHON HEHPOHHOU
cetn VGG16.

Paznen 11. «HeliponHsle cetu i 3a1a4 00pabOTKH €CTECTBEHHOTO sI3bIKa». BBenenue B
00paboOTKy €CTEeCTBEHHOrO f3blKa. AJTOPUTM MOJATOTOBKM TEKCTa (MPUBEACHHE TEKCTa K
€IMHOMY PErucTpy, OUYHUCTKY TE€KCTa OT JIMIIHUX CHUMBOJIOB, TOKEHU3ALUUs TEKCTa, Pa3METKy
CJIOB IO YaCTSIM pPeuH, IPUBEJCHHUE CJIOB TEKCTa K HOPMAJIBHOM (hopMe, BEKTOpPHU3AIHs). 3a1aun
00pabOTKH €CTECTBEHHOTO s3bIKa. APXHUTEKTYphl HEHPOHHBIX CETEH, NPUMEHSEMBIX IpH
pelieHuu 3a7a4 00pabOTKH €CTECTBEHHOIO SI3bIKa - CBEPTOUYHBIE OJHOMEpPHbIE HEMPOHHBIE CETH
(CNN 1D) u pexyppenTtnbic Heiipornbie cetd (RNN).

Pa3znen 12. «PexyppeHTHBIE HEWPOHHBIE CETU». APXUTEKTYPhl PEKYPPEHTHBIX HEHpPOHHBIX
ceTel, MPUMEHSIEMbIX JUIS pellieHns pakTuueckux 3amad:. LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeToxb! iugpoBbIX IpeaCTaBICHUI TEKCTA!
YaCTOTHBIM  MOAXOJA,  TEMAaTUYECKOEe  MOJENUPOBAaHUE,  OUCTPUOYTHBHAs  CEMaHTHKA.
Wucrpymentapuii Keras u TensorFlow st moctpoenust Mojenu pekyppeHTHOH HEHpOHHOM ceTH,
pemaromnieit 3anauy kiaccudukamu TekcToB. [loctpoenue Heiipocereit ¢ apxutekrypamu LSTM u

GRU na ocnose nakeroB Keras u TensorFlow.

5.2.2. Coneprkanue AUCIMATUTAHBL/MOTYIIS TI0 BUJIAM YIEOHBIX 3aHSTHIA.

JleKIIHOHHBIE 3aHSITUS

Tabmuma 5.2.1
Ne | Howmep paznena O0bewM, uac. T
/i JTUCIUTIIINHBI (6]0]0) | 300 | 0300 eMa JIeKIiH
7 cemecTp
1 1 1 - - BBezienne B TeMaTuKy HCKYCCTBEHHBIX HEHPOHHBIX ceTer
2 2 2 - - [TakeTs! mporpaMM Ayt pabOTHI ¢ HEHPOHHBIMU CETIMHU
3 3 2 - - OO0yuenne HelipoHHOM ceTn. Habopsl JaHHBIX
[TonHOCBsI3HAs! HEHMPOHHAS CETh MPSIMOTO PACTIPOCTPAHCHUS
4 4 2 - -
(FNN)
5 5 2 - - [ocTpoeHne apXUTEKTyphl HEHPOHHON CETH U ee 00yIeHHE
6 6 1 - - Pa6ora ¢ TensorFlow u Kaggle
7 7 1 - - AHanm3 kauecTBa 00yJIeHUs] HEHPOHHOH CeTH
8 8 1 ) ) [IpumeHeHne HEHPOHHBIX ceTel ISl pelIeHus 3a/1a4n
perpeccuu
9 9 1 - - CBEpTOUHBIC HEWPOHHBIE CETH
10 10 1 - - [IpeaBapuTenbHO 00yUeHHBIE HEHPOHHBIE CETH
11 11 1 - - HetiporHsie ceTn aiist 3a1a4 00pabOTKH €CTECTBEHHOTO SI3bIKA
12 12 3 - - PexyppeHTHbIE HEHPOHHBIE CETH
Hroro: 18 - -

JlaGopaTopHbie paboThI

Ha60paTOpHBIC 3aHATUA y‘-IC6HLIM IJIaHOM HC MPEAYCMOTPCHBI.

IIpakTHyeckue 3aHATUS




Tabmuua 5.2.2

/1

Howmep paznena
JVCIUTUTHHB

O0beMm, gac.

0®0 | 300 | 0300

Tema abopaTopHOH pabOTHI

2 cemMecTp

IporpammupoBaHue mpocteiinieii HeiipoceTtn Ha Python

Pabora ¢ nmakeramu s3b1ka Python: NumPy, Pandas

Pabota ¢ Habopamu JaHHBIX

[TocTpoenue MoJIHOCBA3HON HEMPOHHON CETH NMPSMOTO

pacnpocrpanenus (FNN)

IMocTpoeHne apXUTEKTYphl HEHPOHHOW CETH U €€ 00YUYCHUE

Pabora ¢ Kaggle

~N (OO0 b~ (WIN|E-

~N (OO0 B~ (W[N]

NN B BN

AHanu3 kayecTBa 00y4eHHUs HEWpOHHOH ceTH. boprba ¢

nepeo0ydeHrEeM

oo

oo

N

[TocTpoenne HeHPOHHO ceTu A pelIeHus 3a1a4u

perpeccuu

[TocTpoenue cBEPTOUHOI HEHPOHHOU CETH

10

10

Pabora ¢ npenBapuTeIbHO 00Y4eHHBIMH HEHPOHHBIMHU

CCTAMU

11

11

W3yueHne HEHPOHHBIX ceTeil i 3a1a4 00paboTKH

CCTCCTBCHHOI'O sA3bIKa

12

12

[TocTpoenne pekyppeHTHOI HEPOHHOM CeTH

Uroro:

CamocrosiTeabHast paﬁoTa CTyACHTA

Tabnuna 5.2.3
Ne Homep O0mweMm, gac.
w paznena Tema Bung CPC
muemmmner | OO | 300 | 000
7 cemecTp
BBeneHue B TeMaTuky IToaroroBka K
1 1 4 ) ) HCKYCCTBEHHBIX HEHPOHHBIX JabopaTopHBIM paboTam,
cereit odopmiieHre OTYETOB TIO
71a00paTOPHBIM paboTam
[Taketsr mporpamm 1yt padotst ¢ | [ToaroroBka K
2 2 4 i i HEWPOHHBIMH CETSIMU JabopaTopHbIM paboTam,
odopmIICHHE OTYETOB IO
nmabopaTopHBIM paboTam
OOydeHue HEHPOHHO CeTH. IToaroroBka k
3 3 4 ) ) HaGops! nanHBIX nabopaTopHBIM paboTam,
odopmileHrEe 0TYETOB NO
nabopaTopHEIM paboTam
[HonnocBsi3Has HelipoHHas cetb | [loaroroBka k
4 4 4 ) ) MPSIMOTO PaclpoCTpaHEHHs 1abopaTopHBIM paboTam,
(FNN) oopmileHHE OTYETOB MO
1a00paTOpHBIM paboTam
[TocTpoenue apXuTeKTypsbl Tloaroroska k
5 5 4 ) ) HEHPOHHOI CeTH U ee 00ydYeHrue | J1abopaTopHBIM paboTam,
o opMIICHHE OTYETOB I10
1a00paTOPHBIM paboTam
Pa6ora ¢ TensorFlow u Kaggle IMoxaroroBka k
6 6 4 } ) nabopaTopHBIM paboTaM,
o OpMIICHHAE OTYETOB IO
1a00paTopHBIM paboTam
AHanu3 KauecTBa 00y4eHHs [oaroroska
7 7 4 i i HEWpOHHOM ceTH J1abopaTopHBIM paboTam,
o OpMIICHHE OTYETOB IO
J1abopaTopHBIM paboTam
8 8 4 ) ) IIpumenenue HelipoHHbIX cetell | Ilogroroska k
JUIsl peIlIeHNs! 3a]a4l perpeccun | JlabopaTopHbIM paboTam,
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0 OpMIICHHE OTYETOB IO
71a00paTOPHEIM paboTam

CBEpTOUHBIC HEHPOHHBIE CETH IToaroroBka k
nmabopaTopHBIM paboTam,

9 9 4 - -
odopMIIeHIE OTIETOB O
71a00paTOpHBIM paboTam

[IpenBapuTensHO OOyUICHHBIC IToaroroBka k

10 10 4 ) ) HEHpPOHHBIE CETH nmabopaTopHBIM paboTam,
odopMIIeHIE OTIETOB O
J1a00paTopHBIM paboTam

HelipoHHsle ceTu a1 3aaa4 IToaroroBka k
11 11 4 i i 00paboTKN €CTECTBEHHOTO 71a00paToOpHBIM paboTam,
S3bIKa odopmileHHE OTYETOB MO
J1a00paTopHBIM paboTam

PexyppenTHbie HeliponHble cetd | Iloaroroska k

12 12 12 ) ) 71a00paTOpHBIM paboTam,
0 OpMIICHHE OTYETOB IO
71a00paTOpHBIM paboTam

15 1-12 - - - 1-12 IMoxroToBka Kk 3adety

HUroro: 56 - -

5.2.3. llpenogaBaHue AMCHUIUIMHBI BENETCS C TNPUMEHEHHUEM CIEAYIONNX BHUIOB

06p330BaTeJ'IBHBIX TEXHOJIOTHI:

—  BU3yaIM3alus y4yeOHOro marepuajga B O(HCHOM NaKeTe B JMAJIOrOBOM pEXHME

(JIGKITMOHHBIC 3aHATHS);

— paboTta B MaJbIX Tpynnax (11abopaTopHbie paboThl);

—  UHAMBHIYyaJIbHBIC 3a/1aHus (J1abopaTOpHbIE PadOTHI).

6. TemaTnka KypcOBBIX IPOEKTOB

KypcoBbie npoekTsl yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7. KoHTpoabHbIe padoThI

KonTtponbHble paboThl y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.

8. OueHka pe3yJbTaTOB OCBOEHHUS TUCIHUTIIUHBI

8.1. KpI/ITepI/II/I OILICHHUBAHUA CTCIICHU ITOJIHOTBI M Kadye€CTBa OCBOCHUA KOMHGTCHHI/Iﬁ B

COOTBCTCTBUH C INNIAHUPYEMBIMU PC3YJIbTaTaMH o6yquI/151 IMPUBCCHLI B HpI/IJ'IO)I(eHI/II/I 1.

8.2. PeiliTuHromas cucrema OICHUBAHUA CTCIICHU IIOJJHOTBI M Kady€CTBa OCBOCHUIA

KOMIIETCHIIMIA 00YJaroInuXcsi 09HOM (DOpMBI 00yUeHUs TpecTaBiieHa B Tadmuie 8.1.

Tabmuna 8.1
Ner/n | Buzpl MmeporpusiTHii B paMKax TEKyIIEro KOHTPOJIS | Konmuectso 6aoB
2 cemecTp

1 Tekymast aTrecTarys
1 JlabopaTopHast pabora Nel-4 0-20
2 KonTponsnslii TecT Nel 0-10

NTOI'O 3a nepByio TEKyIYIO aTTECTALUIO 0-30
2 TeKymast aTTecTays
3 I JlabopaTopHast pabora Ne5-8 0-20
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4 KonTtponsnslii Tect Ne2 0-10
HTOI'O 3a BTOpPYIO TEKYILIYIO aTTECTALHIO 0-30

3 TekyIuas aTTecTanus
5 JlabopaTopHast paborta Ne9-12 0-20
6 Konrposnbhslii TecT Ne3 0-20
HTOI'O 3a TpeThio TEKYILYIO aTTECTalHIO 0-40
BCEI'O 0-100

9. VYuebOHo-MeTOoAMYECKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCIUIITHHBL/ MOTYJIs

9.1. [lepeuenp peKOMEHTyeMO TUTepaTypsl peacrasieH B [Ipunoxennn 2.

9.2. CoBpemeHHBIE TTpodecCHOHAIbHBIC 0a3bl JaHHBIX U HHGOPMAIMOHHBIE CIIPABOYHBIC
CHCTEMBI

— CobcrBennas nmonHorekcroBas 6asa (ITB/1) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texanueckas O6ubmmoreka ®I'AOY BO PI'Y Hedrtu u raza (HUAY) uwm.
WM. I'yokuna u ®T'BOY BO «TUVY» http://elib.gubkin.ru/

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

— Hayuno-texuunueckas 6ubnanoreka ®I'bBOY BIIO «YXTHUHCKUI rocyaapCTBEHHBIH
TexHHueckuil yauBepcuter» http://lib.ugtu.net/books

— baza nmannpix KoHcynmbTaHT cTyneHTa «OJEKTpOHHAs OHONIMOTEKa TEXHHYECKOTO
By3a» http://www.studentlibrary.ru

—  DnekrpoHHo-6ubMoreunas cucrema IPRbooks http://www.iprbookshop.ru/

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

— 000 «AnektporHoe u3garensctBo FOPAMTY www.biblio-online.ru»

— 000 «PYHDBb» http://elibrary.ru/

—  DnektpoHHO-OnOIMoTeuHast cucrema BOOK.ru https://www.book.ru

— HammonanbHas anekTpoHHAs OMOIHOTEKA

9.3. JInmeH3noHHOE ¥ CBOOOJHO PAaCHpOCTpaHseMoe IMporpaMMHoe o0ecriedyeHne, B T.4.
OTEYECTBEHHOTO TIPOHU3BO/ICTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;

10. MaTepuajbHO-TEXHHYECKOE o0ecnevyeHne TUCHHIITHHBI/ MO
[Tomernienus s MPOBEAEHHSI BCEX BUOB pabOThI, MPETyCMOTPEHHBIX y4eOHBIM IIAHOM,
YKOMIUIEKTOBAaHbI HEOOXOIUMBIM 000PYAOBaHUEM U TEXHUUECKUMH CPEICTBAMH O0yUEHHUS.

Tab6muna 10.1

Hepequb TCXHUYCCKHUX CPCACTB O6y‘lCHI/IH, H€06XOI[I/IMBIX JJI4 OCBOCHUA |

| Ne n/n |HepequL o0opyioBaHus,
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HeO6XOL[I/IMOFO JJIA JUCHUITIINHBI

OCBOCHHS JUCITUTUTHHBI (IeMoHCTpaIMOHHOE 000PYIOBAHUE)
KoMruiekt  MyJabTUMEOUUHOrO  OOOpYAOBAaHUS:  HPOSKTOP,  JKpaH,
1 - KOJIOHKH,  WHTEPAKTUBHAs  JIOCKA, IEPCOHAIbHBIE  KOMIIBIOTEPHI.

JlokanpHasi M1 KOPIOPATHBHAS CETb.

11. Meroanveckue ykazanus no opranusanuu CPC

11.1. Meroanueckue yKa3aHus MO MOATOTOBKE K JJAOOPATOPHBIM 3aHSATHSIM.

JIaGopaTopHble 3aHATHSA CHOCOOCTBYIOT YIIyOJIEHHOMY H3YyYEHHMIO JAUCUUILUIMHBI U
CIIy’)kKaT OCHOBHOM (OpMOIl TOJBEIEHUS HTOIOB CAMOCTOSITEIbHOM pabOThl CTYAEHTOB.
OcHoBHas 1enb JIAOOPATOPHBIX  3aHATHI 3aKIIOYAeTCsl HE TOJBKO YIIyOUTh M 3aKpEHHTh
TEOpPETUYECKHE 3HaHWA, HO U c(HOPMUPOBATH NPAKTUUYECKHE KOMIETECHIIUH, HEOOXOIMMBbIe
OyAyIIMM CHELUATUCTaM.

Ha naGopaTopHbIX 3aHATUSAX MPHUBETCTBYETCS AKTMBHOE YdacTHE B OOCYXIACHUU
KOHKPETHBIX CHUTYyallud, CIIOCOOHOCTh HAa OCHOBE MOJYYEHHBIX 3HAHUI HaxXxoIuTh Hambosee
3¢ PEeKTUBHBIE PEHICHHUS TOCTABICHHBIX MPO0JIeM, YMETh HaXOAUTh MOJE3HBIN JOTOTHUTEIbHBINA
MaTepUall 0 TEMATUKE 3aHITUH.

MarucTtpaHTy peKOMEH/yeTCsl CIelyroIasi cXemMa IOATOTOBKH K 3aHITHIO:

1. [IpopaboTaTh KOHCIEKT JICKIIH;

2. I3yunTh peKOMEHI0BAaHHYIO JIUTEPATYPY;

3. Ilpu 3aTpyaHeHHIX CPOPMYIMPOBATH BOIIPOCH! K IIPENOIaBATEIIO

4. Tlocne BbINONHEHUs Ja0OpaTOpHON pPaboThl O(GOPMUT OTYET M MOATOTOBUTHCH K
3alluTe.

11.2. Metoanueckue yKa3aHUs 110 OpraHU3aIiN CaMOCTOSTETbHON PaOOTHI.

CamocrosiTenbHass paboTa fBISETCS OJHOW U3 BaXHEWIIUX (GopM H3ydeHus 000
JUCUMIUIMHBL. OHa TO03BOJIIET CHUCTEeMAaTU3UPOBaTh M YIIIYOMTh TEOpPETUYECKHE 3HaHuS,
3aKpenuTh YMEHHMsS M HAaBBIKH, CIOCOOCTBYET pa3BUTHIO YMEHMH I0JIb30BaTbCs HAYYHOU H
yueOHO-MeToiu4yeckoil  sureparypoi.  [lo3HaBarenbHast  A€SATENBbHOCTH B Ipoliecce
CaMOCTOSITENIbHOM paboThl TpedyeT OT MarucTpaHTa BBICOKOTO YPOBHS aKTUBHOCTH U
CaMOOPraHU30BaHHOCTHU.

B yueGHOM mporecce BBIAETSAIOT JABa BHJIA CAaMOCTOSATENBHOM pabOTHI: ayTUTOpHAas U
BHEAyIUTOPHASI.

AynuTopHas caMOCTOsATeNbHas paboTa MO IUCIUIUIMHE BBIMOJHAETCS HAa Y4eOHBIX
3aHTHSIX 110l HEMOCPEACTBEHHBIM PYKOBOJCTBOM IIPENOIABATEINS U 11O €T0 3a/laHUI0.

BueaynutopHass camocrosiTenbHas paboTa MarucTpaHTOB —IPEJCTaBlseT CcoOoM

JIOTUYECKOE TPOJIOJDKEHUE ayAUTOPHBIX 3aHATHH. 3aTpaThl BPEMEHHW Ha BBITIOJHEHHUE ATOM
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paboTHl pErJaMEHTHUPYIOTCS paboyuM y4eOHBIM IIaHOM. PexxuM paboThl BHIOWpaeT cam
00yYaromuics B 3aBUCUMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrodaTrenbHas paboTa MOXET OCYIIECTBIISATHCS HHIMBHAYAIbHO WU TPYIIIaMU
MarucTpaHTOB B 3aBUCUMOCTH OT LM, 00beMa, KOHKPETHOW TEMaTHKH CaMOCTOSATEIIbHON
paboThl, yPOBHS CII0)KHOCTH, YPOBHS YMEHHH MarucTpaHTOB.

CamocrodarenbHas paboTa BKIIOYAET B ceOs paboTy ¢ KOHCIIEKTOM JICKIUH, U3yUYCHHE U
KOHCIIEKTHPOBaHHE PEKOMEHTyeMOi JUTEPATYPHI, MOJITOTOBKA MYJIbTUMEIHA-
COOOLIEHNI/IOKIIaI0B, TIOATOTOBKA pedepaTa, TECTUPOBAHNE, pPELICHHUE 3a/1ad U YIpaKHEHUH
no oOpasly, pelleHHe BapUaTUBHBIX 3a/ay, BBIIOJHEHHE YEpTEekKei, CXeM, pacueToB
(rpadmyeckux paboT), pEIIeHWE CHUTYalUMOHHBIX (MPO(EeCCHOHANBHBIX) 3aJad, MOATOTOBKA K
JIETIOBBIM UTpaM, MPOEKTUPOBAHWE M MOJCIMPOBAHHE PA3HBIX BHJOB M  KOMIIOHEHTOB
npodecCHOHATBHOM 1eATENIbHOCTH, HAyYHO-HCCIIe10BaTEIbCKYIO PaboTy U Jp.

KoHTposb pe3ynpTaToB BHEAYAUTOPHONU CaMOCTOSATEIBbHOM paboThl MArUCTPAHTOB MOXKET
OCYIIECTBIISITBCSL B TpEAeTax BPEMEHHU, OTBEJICHHOTO Ha 0O0s3aTelbHBIC y4eOHBIC 3aHATHUS IO
JUCHUTUTMHE W BHEAYIUTOPHYIO CaMOCTOSITEIbHYIO pabOTy MAariMCTpaHTOB IO AMCHUIUIMHE,

MOXCT IIPOXOJIUTH B HHCLMGHHOﬁ, YCTHOﬁ WM CMEIIaHHOM (I)OpMC.
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[Ipunoxenue 1

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

Jucuunnuna: HeliponHsle cetu
Kona, cnermansraocts: 23.05.01 HazeMHbIe TPaHCTIOPTHO-TEXHOJIOTUYECKUE CPEICTBA
Crneunanusanus: [lonbeMHO-TpaHCIIOPTHBIE, CTPOUTENBHBIE, JOPOKHBIE CPECTBA U O0OPYI0BAaHUE

Ko xomnereHnnu

Ko n HanmeHoBanne

Ko n nanmenoBanme

Kpurepun onieHHBaHNS pe3yIbTaTOB 00yUCHHS

WHAMKATOpa pe3ynbpTaTa 00y4eHUs 1-2 3 4 5
JIOCTHIKCHUS 10 AUCITUILINHE
xomnereHuu (MJAK)

YK-1. Cnocoben 3Hats: 31 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPIICHCTBE
OCYIIECTBIIATh KJIACCHUECKHUE KJIACCHUYECKHUE YPOBHE KJIAaCCUUECKHE YpOBHE KJIaCCHUECKUE KJIACCHYECKHUE
KPUTHUYECKUI MaTeMaTHYeCKUe MaTeMaTHYECKUE MaTeMaTHYeCKUe MaTeMaTHYECKUE MOJICIIH, | MaTeMaTHUYCCKUE
aHau3 MOJIETH, IPUMEHSIEMbIE | MOJIEJH, IPUMEHSIEMbIE | MOJIENU, MPUMEHsIeMbIe | MPUMEHsIeMbIe B MOJIETIH, TPUMEHSIEMbIE
MPOOJIEMHBIX B PA3JIUYHBIX 00JIACTAX | B PA3JIMYHBIX O0JIACTAX | B PA3jIMYHBIX OONACTIX | pa3aHUYHBIX 0071aCTIX B Pa3IIUYHBIX 00JaCTAX
CUTyalUd Ha YeJI0BEUYCCKOMN YeJI0BEUYECCKOU YeJI0BEUCCKOM YeJI0BEUYCCKOMN YeJI0BEUYCCKOU
OCHOBE JIeITEeIbHOCTH JIeATEeIILHOCTHU JIeITeIbHOCTH JIeATEeILHOCTHU JIeATEeIbHOCTHU
CHCTEMHOT'O Vwmers: V1 He ymeer YMeeT Ha HU3KOM YMeer Ha cpenHeM YMeeT B COBEpIIEHCTBE
IoAX0/a, MOTU(PHUIIPOBATH MOIU(PHUIMPOBATH YpOBHE YpOBHE MOTU(PUIHPOBATH | BEIOMPATH
BEIpa0AaTHIBATh KJIACCHYECKHUE KJIaCCHYECKHUE MOTU(PHUIAPOBATH KJIaCCHYECKHUE MOIU(PUIHPOBATH
CTpaTeruio VYK-1.1. Aranmupyer MaTeMaTHYeCKue MaTeMaTHYECKUE KJIACCHYECKHUE MaTeMaTHYECKHUE MOJCIH | KIIaCCHYECKUE
JleicTBUi MIPOOIEMHYIO MOJIETH JIJIsl pEIICHUS MOJIETIH JIJIsl pEIICHUS MaTeMaTHYeCKHe JUTSL pETICHUS MaTeMaTHYeCKHE

CUTYyaIuo (3a1a4y) u
BBIJIENISIET ee Oa30BbIe
COCTaBJISIOLINE.

KOHKPETHBIX 3ada4

KOHKPETHBIX 3a/1a4

MoOA€IN I PEHICHUA

KOHKPETHBIX 3a/1a4

MOJECIN JId pCUHICHUA

npodeccrnoHaNbHON npodeccuoHaTbHOM KOHKpPETHBIX 3a7a4 npodeccuoHabHOM KOHKPETHBIX 3a7a4

JIESITENIBHOCTH JIESITEIIBHOCTH podeccrOHaNbHOM JIESITEIIBHOCTH npodeccroHabHOM
JACATCIBHOCTU JACATCIBbHOCTHU

Bmaners: B1 Umeer He BimageeT onsIT Bnageer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B

OTIBIT IPUMEHCHHUS
METOJIOB
MaTEeMaTHYECKOTO
MOJICITUPOBAHUS JJIST
pelIeHUs KOHKPETHBIX
3aj1a4
npoQeCCUOHATBHOM
JIeSTEIIbHOCTH.

MIPUMEHCHUA METOI0B
MaTeMaTH4ECKOro
MO/ICITUPOBAHHUS JIJISI
PEIICHUS] KOHKPETHBIX
3a7a4
poeCCHOHATBHOM
JIeSTeIbHOCTH.

YPOBHE OIIBIT
MPUMEHEHHUST METOIOB
MaTeMaTHYECKOro
MO/JICTUPOBAHUS TSI
pelIeHuUs] KOHKPETHBIX
3aj1a4
npodeCCHOHATBHOM
JIEATELHOCTH.

YPOBHE OIBIT
MIPUMEHEHHUST METOJIOB
MaTeMaTH4eCKOro
MO/ICITUPOBAHHUS JUJISI
pelIeHUS] KOHKPETHBIX
3a71a4
po¢heCCHOHATBHOM
JESATELHOCTH.

COBEPILECHCTBE OIBIT
MIPUMEHECHHUS METO/IOB
MaTeMaTHYECKOTO
MOJICITHPOBAHUS JUIS
pelIeHUs] KOHKPETHBIX
3amaq
poeCCHOHATBHON
JIeSTeIIbHOCTH.




KOI[ KOMIICTCHIINH

Kon u HaumeHOBaHUE
WHIUKaTOpa
JIOCTHKEHUSI

xommereHn (MJIK)

Kon 1 HanmeHOBaHUE
pe3yabTata 00y4eHUs
MO JMCUHUTUTAHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

VYK-1.3. Onpenensier u
OLICHUBAET
MPAKTUICCKUE
II0CJICACTBUA
BO3MOJXKHBIX PEIICHHUN
3aj1a4H.

3HaTh: 32 c10COObI
MIPUMEHEHUS MOJENei
HEHUPOHHBIX CeTeN I
00paboTkn
HHPOPMALNH H
pacro3HaBaHUsA
obpazoB

He 3naet crroco6n1
NIPUMEHEHUS MOAETIEH
HEHUPOHHBIX CETEU ISl
00paboTkn
nHpOpMAUN 1
pacrno3HaBaHHS
o0pazoB

3HaeT Ha HU3KOM
YpOBHE CIIOCOOBI
MIPUMEHEHUS MOJENeH
HEHUPOHHBIX CETEeH I
00paboTkn
nndopmanuu u
pacro3HaBaHuUs
00pazoB

3HaeT Ha cpeHeM
YPOBHE CIIOCOOBI
NIPUMEHEHUSI MOAeIeN
HEHUPOHHBIX CETEN ISt
00paboTku mHOpMAIIH
U pacriO3HABAHU
00pazoB

3HaeT B COBEPIICHCTBE
CHOCOOBI IPUMEHEHUS
Mozenell HeMPOHHBIX
cetelt 1t 006paboTKH
nHpOpMAUU 1
pacrio3HaBaHus
00pa3oB

Ymerts: Y2 oneHUBaTh
Ka4ecTBO 00y4YeHUs
MOJEJIEH MAIIUHHOTO
o0OyueHwus;

He ymeer oneHuBath
Ka4yecTBO 00y4eHUs
MoJIeIeH MalllMHHOTO
o0OyueHus;

YMeeT Ha HU3KOM
YPOBHE OIICHUBATh
Ka4yecTBO 00y4YeHUs
MOJICJIeH MAIIMHHOTO

YMeer Ha cpeHEM
YPOBHE OLICHUBATH
Ka4yecTBO 00yUeHHUS
MoJieNIel MAIInHHOTO

‘YMeeT B COBEpILIECHCTBE
BBIOUPATH OIICHUBATH
Ka4ecTBO 00yUeHHUS
MoJIeNiel MAaIInHHOTO

0o0yueHus; o0yueHus; o0yueHns;
Bnanets: B2 He Bmageet Bnageet Ha HU3KOM Bnaneer Ha cpeHeM Bnaneer B
TEXHOJIOTHSMH aHallu3a | TEXHOJIOTHUSMH aHAJIM3a | YPOBHE TEXHOJIOTHSAMH | YPOBHE TEXHOJIOTHUSMHU COBEpILICHCTBE

Y UHTEPIIPETAINU
MOJTyYSHHBIX J]AHHBIX B
obmactu

U MHTEPIIpeTaluu
MOJYYEHHBIX JAHHBIX B
obacTu

aHaJin3a u
HUHTCPIIPETALINN
MOJYYCHHBIX NaHHBIX B

aHaJlu3a u
HUHTEepIIpETAallun
NOJYYCHHBIX TaHHBIX B

TCXHOJIOTUAMHU aHaJIn3a
W UHTCPIIPpETALINN
NOJYUYCHHBIX TaHHBIX B

MHTEJUIEKTyaIbHbIX UHTEJUICKTYaIbHBIX obacti o0mnacTu o0macTu
CHCTCM. CUCTCM. HMHTCJJICKTYaJIbHBIX HUHTCJIJICKTYaJIbHbIX HUHTEJICKTYaJIbHbBIX
CHCTEM. CHCTEM. CHCTEM.

3Hath: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B COBEPIIICHCTBE

MaTreMaTHyYeCcKHe, MareMaTHYecKHe, YpOBHE YpOBHE MaTeMaTH4ecKue, | MaTeMaTHYeCKue,
VK-1.4. OCYHICCTBHSICT €CTCCTBCHHOHAYYHBIC 1 €CTCCTBCHHOHAYYHBIC U MAaTEMaTUYCCKHUC, €CTCCTBCHHOHAYYHBIC U €CTCCTBCHHOHAYYHBIC U
CHCTEMAaTHU3aLHIO COIMAIBHO- COLMAJIBHO- €CTECTBEHHOHAYYHBIE U | COLHAIILHO- COILIMAJIBHO-
nHdopmannmu 9KOHOMHYECKHE 9KOHOMHUYECKHE COLIMAIBHO- 9KOHOMHYECKHE METOAbI | 3KOHOMHYECKHUE
Pa3JIMYHBIX TUIOB JUISL | METOJIBI JIIA METO/IBI IS HSKOHOMHYECKHE JUISL NCTIOJIB30BAHUS B METO/IBI IS

aHanM3a MpoOJIEeMHBIX
CUTYyaIUH.

UCIIONIb30BaHUS B
npoQeCcCUOHANTBHOM
JIeSATEIbHOCTH

UCIOJIb30BAHUS B
poeCCHOHATBHOM
JIeSITeIbHOCTH

METO/IBI JIJIst
UCIIOJIb30BaHUs B
npodeCCHOHATBHOM
JIEATENLHOCTH

po¢heCCHOHATBHOM
JIeSITeIbHOCTH

UCIIOJIb30BAHUS B
poeCCHOHATBHOMN
JIeSATEIbHOCTH
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KOI[ KOMIICTCHIINH

Kon u HaumeHOBaHUE
WHIUKaTOpa
JIOCTHKEHUSI

xommeteHun (MJIK)

KO,Z[ 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

pe3yabTata 00y4eHUs 1-2 3 4 5
0 IUCTIUIUTHHE
YwMmers: V3 pemats He ymeer pewath YMeer Ha HU3KOM VYMeer Ha cpenHeM YwMmeer B
HEeCTaHJapTHbIC HecTaHIapTHbIE YPOBHE penIaTh YPOBHE pelIaTh COBEPIIIEHCTBE
npodeccroHanbHbIE npodeccroHaNbHbBIE HECTaHJapTHbIC HecTaHIapTHbIE BBIOMpATh pemaTh
3aJa4d, B TOM YHCIIE B | 3aa4d, B TOM 4HcI€ B | IpodeccHoHaIbHbIC podecCHOHANBHBIE HEeCTaHJapTHbIC
HOBOH HMIIH HOBOW MITH 3a7a4d, B TOM YHCJIE€ B | 3a/a4H, B TOM YHCIIC B IpodecCHOHANBHBIC

HE3HAaKOMOI cpesie U B

HE3HaKOMOM cpeac u B

HOBOM WJIM HE3HAKOMOI

HOBO# WJIH HE3HAKOMOI

3aJja4yu, B TOM 4YHCJIC B

MECKIUCHUIITIMHAPHOM MEKIUCTUITIIMHAPHOM cpeac u B cpeac u B HOBOM MJIM HE3HAKOMOM
KOHTCKCTEC, C KOHTCKCTC, C MEKIUCIHUIITIMHAPDHOM MEKIUCITUIIMHAPHOM cpeac u B
MMPUMCHCHUEM NMPUMECHCHUEM KOHTCKCTC, C KOHTCKCTEC, C MCKIUCHUIITIMHAPHOM
MATCMaTUYCCKUX, MaAaTCMaTUYCCKHUX, MMPUMCHCHUEM MPpUMCHECHUEM KOHTCKCTEC, C
€CTECTBEHHOHAYYHbIX, | €CTECTBCHHOHAYYHBIX, | MAaTEeMaTHYECCKUX, MaTeMaTHYECKHX, MIPUMEHCHHUEM
COIMABHO- COIMAJIBHO- €CTECTBEHHOHAYYHbIX, | €CTECTBCHHOHAYYHBIX, MaTEeMaTHYeCKHX,
9KOHOMHYECKHX 1 SKOHOMHYECKHX U COIMAIBHO- COIMAJIbHO- €CTECTBEHHOHAYYHBIX,
npodeccroHaIBHBIX PO eCCHOHANBHBIX HSKOHOMHYECKHX U SKOHOMHYECKHX U COIMATBHO-
3HAaHUH 3HAHUH npodeccroHaNIBHBIX PO EeCCHOHATBHBIX SKOHOMHYECKHX U
3HaHUU 3HAHUH po¢heCCHOHATBHBIX
3HAHUH
Brnanets: B3 He Bnaneer nHaBelkamu | Bilageer Ha HU3KOM Bunageer Ha cpeHeM Bunageer B
HaBbIKaAMH TCOPETUIECKOI'O U YPOBHE HaBbIKaMH1 YPOBHE HaBbIKAMU COBEPUICHCTBE
TEOPETUYIECKOTO U SKCHEPUMEHTAIBHOTO TEOPETHYECKOTO U TEOPETHYECKOTO HaBbIKAMHU
HKCIEPUMEHTAIBHOTO UCCIIeIOBaHUS 9KCIEPUMEHTAIBHOTO SKCIEPUMEHTAIBHOTO TEOPETHYECKOTO U
HCCIIeIOBaHUS 00BEKTOB HCCIIeI0BaHUS UCCIIeIOBaHUS IKCIEPUMEHTAIILHOTO
00BEKTOB npoQeCcCHOHATBHOM 00BEKTOB 00BEKTOB WCCIIeTIOBaHUS
npodeccrnoHanbHOM JeATeIbHOCTH, B TOM npodeccrnoHaIbHOM podecCHOHANTBHOMN 00BEKTOB
JIeITeIIbHOCTH, B TOM YHcie B HOBOM WK JIeSITEIIbHOCTH, B TOM JIeITeIbHOCTH, B TOM TIpodeCcCHOHANBHOM

YHCIIe B HOBOM HIIH
HE3HAKOMOU cpeac u B
MCKIUCHUIITIMHAPHOM
KOHTCKCTC

HE3HAKOMOM cpeac u B
MEKIUCTUITIIMHAPDHOM
KOHTCKCTEC

Yyclie B HOBOM UIn
HE3HAKOMOU cpeac u B
MEKAUCIUIITIMHAPHOM
KOHTCKCTC

YHClIe B HOBOM WX
HE3HaKOMOM cpeac u B
MEKAUCHUITIIMHAPDHOM
KOHTCKCTC

JACATCIBbHOCTHU, B TOM
YHCIIe B HOBOM MIIN
HE3HaAKOMOM cpeac u B
MEXIUCHUILIMHAPHOM
KOHTCKCTC
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KOI[ KOMIICTCHIINH

Kon u HaumeHOBaHUE
WHIUKaTOpa
JIOCTHKEHUSI

xommeteHun (MJIK)

YK-1.6.
[Iporpammupyer
pa3paboTaHHbIE
AJITOPUTMBI U
KPUTHYECKH
aHaNN3UpPyeT
MIOJTyICHHBIE
pE3yNbTATHL

Kon 1 HanmeHOBaHUE
pe3yabTata 00y4eHUs
MO JMCUHUTUTAHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

3Hath: 34
COBPEMEHHBIE METO/IbI
pa3paboTKu 1
peanuzanuu
AITOPUTMOB
MaTeMaTHYECKUX
MoJieliel Ha Oa3e

He 3Haer coBpemeHHbIE
METOIBI pa3paboTKA 1

peanu3anuu
AITOPUTMOB

MAaTeMaTHIECKUX
MoJelIel Ha 6a3e
SI3BIKOB U ITAKCTOB

3HaeT Ha HU3KOM
YPOBHE COBpEMEHHBIC
METOZBI pa3paboTKH U
peanuzanuu
aNTOPUTMOB
MaTeMaTHYECKUX
MoJieliel Ha Oa3e

3HaeT Ha cpeHeM
YPOBHE COBPEMEHHBIC
METOIBI pa3paboTKu 1
peanu3aiuy aJropuTMOB
MaTeMaTHYECKUX
MoJjieseil Ha 0a3e I3BIKOB
U IMTaKCTOB HpI/IKJ'IaI[HLIX

3HaeT B COBEPIICHCTBE
COBPEMEHHBIE METOMBI
pa3paboTKu U
peau3ann
AJITOPUTMOB
MaTeMaTHYECKHX
MoJesel Ha Oa3e

SI3BIKOB U ITAKETOB MIPUKIIAHBIX SI3BIKOB U ITAKETOB IporpaMM S3BIKOB U IIAKETOB
MPUKIIAIHBIX IIporpamMm MPUKIIAJHBIX IPOTPaMM | MOJICIHUPOBAHUS. MPUKJIAHBIX IPOrpaMM
porpaMMm MOJIENUPOBAHHUS. MOJICTUPOBAHMUSL. MOJICTTHPOBAHUSL.
MOJICTTHPOBAaHHSI.

YMmers: V4 He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM ‘YMeeT B COBEpIIEHCTBE
pa3pabaTbIBaTh 1 pa3pabaTeIBaTh U YpOBHE pa3pabaTbiBaTh | ypOBHE pa3padarTeiBaTh U | BHIOMpATh
pean3oBBIBaTh peaan30BHIBATH U peaJn30BHIBATh peann30BBIBATH pa3pabaTsIBaTh U
ITOPUTMBI QJITOPUTMBI AITOPUTMBI JITOPUTMBI peann30BBIBATh
MaTeMaTHYECKUX MaTeMaTHIeCKUX MaTeMaTHYECKUX MaTeMaTHIeCKUX QITOPUTMBI

MoJenel Ha Oase Mojieneii Ha 6aze MoJeneil Ha 6aze Mojiernield Ha 6a3e SI3BIKOB | MaTeMaTHYECKUX

SA3BIKOB U ITIAKCTOB

SI3BIKOB M ITAKCTOB

SI3BIKOB U ITAKCTOB

1 MMaKETOB MPUKIIAAHBIX

Mojieiel Ha O0a3e

MPUKIIAIHBIX HPUKIIATHBIX MPUKIIAJHBIX IPOTPaMM | IIPOTpamMMm S3BIKOB U TIAKETOB
IporpaMm IporpaMm MOJCJIUPOBaHUSI. MOJICIIUPOBAHUSL. IIPUKJIAJHBIX IIPOTpaMM
MOJIEJIUPOBAHUSL. MOJICJIMPOBAHUsL. MOJICJIUPOBAHUSL.
Brnanets: B4 Nmeer He Bnageer Bnaneer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B
IPAKTUYECKUH OIIBIT NIPAKTUYECKUH OIBIT YPOBHE IIPAKTUYECKUN YPOBHE IPaKTUUECKUN COBEPIIECHCTBE

pa3paboTku u
peanuzanuu
NTOPUTMOB Ha 0aze
SI3BIKOB W TTAKETOB
MPUKJIATHBIX
porpaMm
MO/ICJIMPOBAHUSI.

pa3paboTku u
peanu3anuu

JITOPUTMOB Ha 0aze
SI3BIKOB U [TAKETOB

TIPUKIIaIHBIX
IporpamMmm

MOJIEITHPOBAHHUS.

OTIBIT Pa3pabOTKH U
peanu3anun
ITOPUTMOB Ha 0a3e
SI3BIKOB U [TAKETOB
NPHUKIIHBIX TPOrPaMM
MOJICITUPOBAHUSI.

OTIBIT Pa3paboTKu U
peanu3aniy aJropuTMOB
Ha 0a3e S3bIKOB 1
MIaKEeTOB MPUKIATHBIX
IIporpamMmm
MO/JIEITUPOBAHHSI.

MPaKTUYECKHI OIBIT
pa3paboTku u
peanuzanuu
ITOPUTMOB Ha 0aze
SI3BIKOB ¥ ITAKETOB
MPUKIAJHBIX TPOrPaMM
MO/ICJIMPOBAHUSI.
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KOI[ KOMIICTCHIINH

Kon u HaumeHOBaHUE
WHIUKaTOpa
JIOCTHKEHUSI

xommereHn (MJIK)

Kon 1 HanmeHOBaHUE
pe3yabTata 00y4eHUs
MO JMCUHUTUTAHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

VK-2. Cocoben
YIPaBISTH
MPOEKTOM Ha BCEX
JTarax ero
KU3HEHHOTO
LIAKJIA

VK-2.1. ®opmynupyer
B paMKax
MOCTaBJICHHON LIETN
MIPOEKTa COBOKYIHOCTH
B3aMMOCBSI3aHHBIX
3a1a4,
00eCIIeYnBalOIINX €€
JIOCTIDKEHHE.
Ormpenensier
OXHngacMbIC
Pe3yIBTATH PEIICHAS
BBIJIEJIEHHBIX 3a/1a4.

3HaTh: 35 MOCTAaHOBKY
OCHOBHBIX 33724
MAaIInHHOTO O0YYeHNS,
OCHOBHEBIC TTOHATHUS
0a30BbIi
MaTeMaTHYCCKUI
arnrmnapaTr He4eTKOU
JIOTHKH; CITOCOOBI
TUOpUAN3AIUN
METOJIOB
BBIYUCITUTEITFHOTO
WHTEJUICKTA C
HCIIOJIE30BaHUEM
TpaIUIIHOHHBIX
METOAOB ONTHMH3ALNI
U pacrio3HaBaHHSA
obpazoB

He 3naer noctaHOBKY
OCHOBHBIX 33124
MaIInHHOTO O0Y4eHHs,
OCHOBHBIC ITOHATHUS
0a30BBIi
MaTeMAaTUYCCKUI
amnmnapaT He4eTKOH
JIOTHKH; CIIOCOOBI
THOpUIU3AIIH
METO/IOB
BBIYHCIIUTEIEHOTO
HWHTEIUICKTA C
HCTIOb30BaHUEM
TPaIUIIHOHHBIX
METOJIOB OTITUMH3AIIHN
1 pacriO3HABaHU
obpa3oB

3HaeT HAa HU3KOM
YpOBHE TTOCTAHOBKY
OCHOBHBIX 3a/1a4
MAaIIMHHOTO O0yYeHNs,
OCHOBHBIC TIOHITHS U
0a30BEIi
MaTeMaTHISCKUI
arnmnapaT He4eTKOH
JIOTMKH; CITOCOOBI
THOpUIM3AINN
METOJI0B
BBIYUCITUTEIFHOTO
HMHTEJJICKTA C
HCIIOJIb30BaHUEM
TpaTUIIHOHHBIX
METOJI0B ONITHMH3ALNN
U pacro3HaBaHHS
006pazoB

3HaeT Ha cpeHeM
YPOBHE TIOCTAHOBKY
OCHOBHBIX 3a7a4
MaIInHHOTO O0YYeHHS,
OCHOBHBIE TIOHSTHS U
0a30BEIi
MaTeMaTHYCCKUM
arnmnapaTr He4eTKO!
JIOTHKH; CITOCOOBI
THOPUIU3AIMHA METOIOB
BBIYHMCIIUTEIBLHOTO
HMHTEIIEKTA C
HCIIOJIB30BaHUEM
TPaIUIIMOHHBIX METOJIOB
OIITUMU3AIN 1
pacmo3HaBaHHsS 00pa30B

3HaeT B COBEPIICHCTBE
ITOCTaHOBKY OCHOBHBIX
3a/1a4 MaIuHHOT O
00y4YeHHsI, OCHOBHBIC
TTOHATHUS 1 Oa30BBIHA
MaTeMaTHYCCKUI
arnmnapaTr He4eTKOU
JIOTHKH; CIIOCOOKI
TUOpUAN3AIUI
METO/IOB
BBIYUCITATEIIFHOTO
HWHTEIUICKTA C
HCTIOJIb30BaHUEM
TPaIUIIHOHHBIX
METOJIOB OTITUMH3AIIHN
¥ pacriO3HaBaHU
obpa3oB

YmeTs: V5 npoBoauTh
aHaIU3 3a0a4H I
BBIOOpPa HAWITYYIIIETO
MeTofa
BBIYHCIIUTEIBHOTO
MHTEJUIEKTa WA
THOPUIHOTO METO/a,
MOAXOMASIIETO JUTs
KOHKPETHOH 3a1a4H;

He ymeer npoBoauts
aHa/IM3 3a/1a4u JUIs
BBIOOpa HAWITYUIIIEro
MeToJ1a
BBIYUCIUTEIHFHOTO
MHTEJJIEKTa WIN
THOPUTHOTO METO/1a,
MOJXOASALIETO ISt
KOHKPETHOH 3a1a4u

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

YMeer Ha cpeiHEM
YPOBHE IIPOBOIUTH
aHa/IM3 3a/1a4u JUIs
BBIOOpa HAWITyUIIIEero
MeToJa
BBIYHCIIUTEIIHHOTO
MHTEJJIEKTa WIN
THOPUTHOTO METO/1a,
MOJIXOASLIETO ISt
KOHKPETHOH 3a1a4u

‘YMeeT B COBEPILIECHCTBE
BBIOMpATH MPOBOAUTH
aHaIM3 337144 JUIs
BbIOOpa HAWITYUIIIEro
MeTo1a
BBIYHCITUTELHOTO
MHTEJJIEKTa WIN
THOPUTHOTO METO/a,
MOIXOASIIETO ISt
KOHKPETHOH 3a1a4u

Bmanets: B5
MHCTPYMEHTaMH
HpOCKTI/IpOBaHI/Iﬂ nu
OIIEHKA Ka4yecTBa
MOJ€eJIEN HEHPOHHBIX
ceTen

He Bnageer
WHCTPYMEHTAMU
MPOEKTUPOBAHUA U
OIIEHKA Ka4ecTBa
Mo/ieel HeMPOHHBIX
ceTen

Bnaneer Ha HU3KOM
YpOBHE
HHCTPYMEHTAMU
IIPOCKTUPOBAHUA U
OIIEHKa KayecTBa
MoAeIel HEMPOHHBIX
ceren

Bnaneer Ha cpeHemM
YPOBHE MHCTPYMEHTAMU
MPOCKTUPOBAHUA U
OIIEHKA Ka4ecTBa
MoO/ieeil HeMPOHHBIX
cerel

Bianeer B
COBEPIIECHCTBE
MHCTPYMEHTAMU
HpOCKTI/IpOBaHI/If{ nu
OIIEHKA Ka4yecTBa
MOJIeJIe HEMPOHHBIX
ceTen
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KOI[ KOMIICTCHIINH

Kon 1 HanmeHoBaHue
WHJIMKaTopa
JOCTHKEHUS

xommeteHun (MJIK)

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

VK-2.3. Pemaer
KOHKpETHbIE 3a]1a4
[IPOEKTa 3asIBJICHHOTO
KadyecTBa U 3a
YCTaHOBJIEHHOE BpeMsI

Kon 1 HanmeHOBaHUE
pe3yabTata 00y4eHUs
MO JMCUHUTUTAHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

3HaTh: 36 OCHOBHEIE
APXUTEKTYPBI

HNHC u obmactu ux
MPUMEHCHHS;
OCHOBHBIE CITOCOOBI K
npaBuia 00yYeHHS
HNHC.

He 3HaeT ocHOBHEBIE
APXHUTEKTYPHI

MHC u obmactu ux
TIPUMEHECHHUS;
OCHOBHBIE CIIOCOOBI K
npaBuia 00yYcHHS
HHC.

3HaeT Ha HU3KOM
YpOBHE OCHOBHBIE
APXUTEKTYPHI

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

3HaeT Ha cpeHeM
YPOBHE OCHOBHBIE
apXUTEKTYPBHI

HHC n obnactu ux
NPUMEHEHHS1; OCHOBHBIE
CIIOCOOBI ¥ IIpaBuUIIa
o6yuenus MHC.

3HaeT B COBEPIICHCTBE
OCHOBHBIC
ApXUTEKTYPBHI

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

VYmetb: Y6 orieHUBaThH
Ka4ecTBO 00y4YeHUs
pa3IMYHBIX MOJENEH
HNHC; monenupoBathb
HHC cpencrBamu
HeliporakeToB Matlab
NNTool.

He ymeer oneHuBath
Ka4yecTBO 00y4eHUs
pa3IUYHbIX MOJeneit
HNHC; monenupoBatb
HNHC cpeacrBamu
HeiiporaketoB Matlab
NNTool.

YMeeT Ha HUBKOM
YpOBHE OIICHUBAThH
Ka4yecTBO 00y4YeHUs
Pa3IMIHBIX MOJeneit
WNHC; monenupoBatb
HNHC cpencrBamu
HelporaketoB Matlab
NNTool.

YMeer Ha cpeHEM
YpOBHE OIICHHUBATh
Ka4yecTBO 00yUeHHUS
Pa3IHYHBIX MOJeTnei
HNHC; moaenupoBatb
HNHC cpeacrBamu
HelipomaketoB Matlab
NNTool.

‘YMeeT B COBEpILIECHCTBE
BBIOMPATH OLICHUBATH
Ka4ecTBO 00yUeHHUS
Pa3UYHBIX MoAeNei
HNHC; moagenupoBatb
MNHC cpencrBamu
HelipomaketoB Matlab
NNTool.

Bnaners: B6
HaBbIKAMHU
penieHus 3agay
annpoKCHUMAllHH,
MPOTHO3UPOBAHMUS,
kiaccudukanmuu
JIAHHBIX,
pacro3HaBaHUA
o0pazoB

He Bnajeer HaBbIKaMu
petieHust 3a1a4
anmpoKCUMAIIHH,
[POTHO3UPOBAHMS,
KIIacCUpUKAITUU
JIAHHBIX,
pacro3HaBaHusI
o0pazoB

Buasieer Ha HU3KOM
YPOBHE HAaBBIKAMHU
peuieHus 3a1a4
annpoKCHUMAllHH,
MPOTHO3UPOBAHMUS,
kiaccudukanmu
JIAHHBIX,
pacIo3HaBaHUs
00pa3oB

Birazneer Ha cpenHeM
YPOBHE HaBBIKAMHU
peleHus 3a1a4
annpoKCUMAIlHH,
HPOTHO3UPOBAHMS,
KITacCU(UKAIIUN JaHHBIX,
pacrio3HaBaHusi 00pa3oB

Bnaneer B
COBEpILCHCTBE
HaBbIKaAMH
pelIeHus 3a1a4
ANMPOKCUMAI[UH,
POTHO3UPOBAHUS,
KJIaccupHUKaIIH
JIAHHBIX,
pacmo3HaBaHHS
00pa3oB

3HaTh: 37 BHIEI,
CTPYKTYpY,
MPUHLIMIIBI U METOJIbI
CHCTEMHOM
OpraHu3aIH
HEUPOHHBIX CETEH;

He 3naeT Bupl,
CTPYKTYpY,
TIPHUHITUIIE © METOBI
CHCTEMHOM
OpTraHHU3aIH
HEHUPOHHBIX CeTeH

3HaeT Ha HU3KOM
YPOBHE BUJIBL,
CTPYKTYpY,
MPUHLIMIIBEI K METOIbI
CUCTEMHOM
OopraHu3aIul
HEHUPOHHBIX CETEeH

3HaeT Ha CpeiHEM
YPOBHE BUBL, CTPYKTYPY,
IIPUHLIUIIBEL U METOMbL
CHCTEMHOH OpraHu3alnuu
HEHUPOHHBIX CeTeH

3HaeT B COBEPILEHCTBE
BHBL, CTPYKTYPY,
MIPUHIUMBI 1 METObI
CHUCTEMHOH
OopraHusanuu
HEHUPOHHBIX ceTel
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KOI[ KOMIICTCHIINH

Kon u HaumeHOBaHUE
WHIUKaTOpa
JIOCTHKEHUSI

xommeteHun (MJIK)

KOIL 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

pe3yabTata 00y4eHUs 1-2 3 4 5
0 IUCTIUIUTHHE
Ymers: V7 He ymeer YMeer Ha HU3KOM VYMeeT Ha cpenHeM YMeeT B COBEpILIEHCTBE
HCTIONIb30BaTh HCTIONb30BaTh YPOBHE HCIIOJIb30BATh YPOBHE HCIIONIB30BATh BEIOMpATh
OCHOBHBIC OCHOBHBIE OCHOBHBIE OCHOBHBIE HCTIONb30BATh
HEUPOHHBIE CETH IS HEHUPOHHBIE CETH IS HEHUpPOHHBIE CETH IS HEHUPOHHBIE CETH IS OCHOBHBIE
00paboTkn 00paboTkn 00paboTkn 00paboTkn HEHpPOHHBIE CETH IS
nHpopmanuy; nHdopmanuu nHdopmanuu nHdopManuu 00paboTku
uHdopmanuu
Bnagets: B7 metonamu | He BmageeT metrogamu | Bnameer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B
aHau3a u aHau3a u YpOBHE METOAAMU YpOBHE METOAaMHU COBEpILCHCTBE

CHHTE3a IIpU CO3aHUH,
HCCIIeIOBAaHUU U
SKCIUTyaTalH
HEHUpPOHHBIX ceTel

CHHTe3a IIPU CO3[aHHUH,
HCCIICIOBAaHUU U
9KCIITyaTaIlx
HEHUPOHHBIX CETEH

aHaIMu3a u

CHHTE3a IIPU CO3/aHUH,
HCCIIEJOBAaHUU H
SKCILTyaTaIun
HEHUPOHHBIX CETeH

aHanu3a u
CHHTE3a IIPU CO3JaHUU,
HCCIIEIOBAaHUN U
9KCILTyaTallH
HEHUPOHHBIX CETEH

METOJJaMU aHalU3a U
CHHTE3a IIPU CO3JaHMU,
HCCIIEIOBAaHUHN U
9KCIUTyaTaIlH
HEUPOHHBIX CETEH

IIKC-3 Cnocoben
HCITIONIE30BAaTh
MPUKITaHbIE
MPOrpaMMBbl
pacueTa y3JioB,
arperatroB u
CHCTEM
TPaHCIIOPTHO-
TEXHOJOTUYECKUX
CPEICTB U MX
TEXHOJOTHYECKOTO
o0opymoBaHus

[IKC-3.1 Ucnonp3yer
OCHOBBI HH()OPMATHKH
1 BBIYUCIIUTEILHOM
TEXHUKH

3HaTh: 38 OCHOBEI
HHPOPMATUKH H

He 3HaeT 0CHOBEI
WHPOPMATUKA U

3HaeT Ha HU3KOM
YpOBHE OCHOBBI

3Haer Ha CcpeaHeM
YPOBHE OCHOBBI

3HaeT B COBEPILICHCTBE
OCHOBBI HH()OPMATHKH

. BBIYUCIIUTENLHON nHdopMaTuKu 1 nHpopMaTuK 1 1 BBIYUCIIUTEIILHOM
BBIYHCIINTEIILHON . .
TEXHHUKH BBIYHCIIATEIILHON BBIYHCIIUTENLHOM TEXHHUKH
TCXHUKHU
TCXHUKH TCXHUKHU
Ymers: V8 He ymeer YMeeT Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILEHCTBE

HCIIOJIB30BaTh OCHOBBI
HHPOPMATHKH U

UCIIOJIb30BaTh OCHOBBI
UH(OPMATUKH 1

YPOBHE HCIIOIb30BAThH
OCHOBBI HH()OPMATUKH

YPOBHE UCIIOJIb30BATh
OCHOBBI HH()OPMATHKH U

UCII0JIb30BaTh OCHOBBI
uHOpMaTUKH U

BBIYHMCIIUTEIILHOM BBIYHCIIUTEIILHOMN M BBIYMCIUTEIBHON BBIYHCIIUTEIILHOM BBIYHCIIUTEIILHOM
TEXHUKH TEXHUKHA TEXHUKH TEXHUKHA TEXHUKH
Brazers: BS He Bnaneer nHaBelkamu | Biageer Ha HU3KOM Bunageer Ha cpeiHeM Bunapeer B
) paboThl B MPUKJIAJHBIX | YPOBHE HaBBIKAMHU YpPOBHE HaBbIKAMU COBEpIICHCTBE
HaBBIKaMU pabOTHI B
S — IporpaMMax pacyera paOoTHI B IPUKIAAHBIX | pabOTHI B MIPHUKIIAIHBIX HABBIKAMH pabOTHI B
P Y3JIOB, arperaToB U [porpaMMax pacdera IporpaMMax pacyera TIPUKJIaTHBIX

mporpaMMax pacuera
Y3JIOB, arperaTtoB u
CUCTEM TPaAHCIIOPTHO-
TEXHOJIOTHYECKUX
CpPEACTB U UX
TEXHOJIOTHYECKOTO
obopymoBaHus

CHCTEM TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
CPEICTB U UX
TEXHOJOTHYECKOTO
obopymoBaHus

Y3JI0B, arperaTtoB
CHCTEM TPaHCIIOPTHO-
TEXHOJIOTHIECKUX
CPEACTB U UX
TEXHOJIOTHYECKOTO
obopynoBaHus

Y3JIOB, arperaToB u
CHCTEM TPAHCIIOPTHO-
TEXHOJIOTHYECKUX
CpPEACTB U UX
TEXHOJOTHYECKOTO
obopymoBaHus

MporpamMmax pacuera
Y3JIOB, arperaTtoB u
CHCTEM TPAHCIIOPTHO-
TEXHOJIOTHYCCKUX
CpEACTB U UX
TEXHOJIOTHYECKOTO
obopymoBaHus
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KAPTA
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Hucuunnuna: HeitponHsie cetu
Kon, cniettmansHocth: 23.05.01 HazemMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPEACTBA

[Tpunoxenwue 2

Cnemmamuzanus:  [logbeMHO-TpaHCIIOPTHBIE, CTPOUTENbHBIC, JOPOXKHBIE CpEICTBA U
obopynoBaHue
KonTtunrent Hanuuue
OOecrieueHHOCTD
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n/m JIUTEpaTypoH,
aBTOp, W3/ATEIbCTBO, BUJ U3JaHus, rox m3nanus | B BUK yKa3aHHYIO % 3bC
JATEPATYPy (+-)
HetipoHHbIE ceTH: OCHOBBI Teopuu / A. U.
CamymkwH. - [b. M.] : Topsgas muaus-Tenexom, "
1 0017, - 496 c. - DBC Jlanb. : [caiir]. - URL: oP 30 100 *
https://e.lanbook.com/ book/111043
Hetiponusie cety : YuebHnoe nocodue / E. 1.
lopoxxanuna. - Camapa : [ToBomkckuit
FOCYAApCTBEHHBII YHUBEPCUTET %
2 renexommyHuKanuii u uapopmaruku, 2017. - 84 c. op 30 100 *
- ObC "IPR BOOKS" — URL:
http://www.iprbookshop.ru/75391.html
Heiiponnsie cetn : yaebHoe nocobue / C. A.
Bakynenko, A. A. XKuxapesa. - Cankt-IletepOypr :
3 Cankr-IletepOyprekuit TOCYXapCTBEHHBIH p* 30 100 +
VHUBEPCHTET MPOMBIIUICHHBIX TEXHOIOTHI 1
imu3aiina, 2019. - 110 c. - OBC "IPR BOOKS" -
URL.: http://www.iprbookshop.ru/102447 .html
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