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1. Ileau u 33724 OCBOEHHS TUCHUIIIMHBI

enp AMCHUIUIMHBI 3aKJIFOYACTCSl B OBJAJACHUU (YHIAMEHTAJIbHBIMA 3HAHUSIMHU B
00J1aCTH HEHPOHHBIX CETEH M UX UCIOJIb30BAHUU NP PEIICHUN HAYYHBIX U MPUKIIAIHBIX 33/1a4.

3amauy JUCLUILIMHGL:

— wu3yueHHe O0a30BBIX TEOPETHUECKUX OCHOB METOJOJIOTUM HEHPOHHBIX CETEeH,
MaTeMaTUYECKUX MOJENIEN U METOJI0B, JIEKAIIUX B OCHOBE HEUPOHHBIX CETEH;

— (opmupoBanue ymeHuid BBIOOpPA aApPXUTEKTYphl HEHPOHHOH ceTH ¢ Y4ETOM
O0COOEHHOCTH peIlIaeMbIX 3a7ad4;

— (opmupoBaHuEe yMEHHI peaqnu30BaTh HEHPOHHYIO CETh C MUCIOJIB30BAHUEM I1aKETOB
nporpamw,

— ¢opMupoBaHHE HaBBHIKOB pabOThl ¢ HabopaMu JaHHBIX, HCIOIb3YEMBIMU JUIS
0o0y4deHus HeHPOHHOM ceTH;

— ¢opMupoBaHHE YMEHHUI aHANIM3a Pe3yabTaTOB pabOThl HEHPOCETH U KOPPEKTHUPOBKU

IMOCTPOCHHLBIX MOﬂeHeﬁ.

2. Mecto nucuumimmHbl B cTpykrype OIIOITI BO

JlucuuruinHa OTHOCUTCS K JAMCHUIUIMHAM siektuBHOro Moxyms «Digital & IT.
MamunaHoe 00y4eHHe U aHaJIu3 JAHHBIX» YacTH y4yeOHOro IulaHa, GopMUpPYEeMON y4yaCTHHUKAMU
00pa30oBaTeNbHBIX OTHOIICHUH.

Heo6xoauMbpIMU yCITOBUSAIMU JUIsl OCBOEHUS! TUCIUITIIMHBI SBIISIOTCS:

— 3HAaHHWE OCHOBHBIX MOHATUH JTUCKPETHOW MaTeMaTUKH, MNPHUKIATHON aiaredpsl,
BBIUNCIIUTEIBHON MAaTEMaTUKH;

Python,

AJITOPUTMBI PCIICHUSA 3a4aY U 3alIUChIBATD UX Ha A3BIKC ITPOTrPaMMHUPOBAHUS;

— 3HaHME OCHOB S$3bIKa IPOTPAMMHPOBAHUE yMEHHE pa3padaThIBaTh
— BJAJICHUEC HaBBIKAMH HCIIOJIb30BAHUS KOMITBIOTEPHBIX TEXHOJOTHH W CpEJICTB
00paboTKH HHPOPMALIUH.
CopnepikaHue JUCIMIUIMHBI CIY)KUT OCHOBOHM It OCBOCHMsI JUCHMIUIMH «[IpukinanHbie

3aaa4u aHaIn3a JaHHBIX», JJIA ITPOXOXKACHUA IIPAKTUKH, Hay‘-IHO-HCCJIe)IOBaTCJIBCKOﬁ pa6OTBI.

3. Pe3yabTarhl 00y4eHHs M0 AMCUHUIINHE

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

KOMIIETEHIINN:

Tab6muna 3.1

KOI[ 1 HAMMCHOBAHUEC
KOH 1 HAMMCHOBAHUEC KOI[ 1 HAUMCEHOBAHUE pE3yJIibTaTa 06y‘l€HI/I${ Io
HHAUWKATOpa JOCTHIKCHUS
KOMIICTCHIINH JUCIUILINHE

kommeTerun (1K)

YK-1. Cnocoben
OCYUIECTBIISITH TIOUCK,
KpPUTHYECKHUH aHAIN3 U

CHUHTE3 UHPOpMAITUH,

VK-1.1. OcymectBisier
BBIOOP aKTYyaJIbHBIX
POCCHICKHX U 3apyOeKHBIX

HUCTOYHHUKOB, a TaK X€ ITIOUCK,

3Hath 31: MexaHu3Mbl U METOJIUKH TTOUCKA, cOopa
1 00paboTKu HHOOPMAITHH, HEOOXO MO ISt

pemcHus MMOCTAaBJICHHOM 3a1a4H.

Ymets Y1: AHanu3upoBaTh NpeICTaBICHHbBIE
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MPUMEHSTh CHCTEMHBIN
MOJIXOJ AJISI PELICHHS

IMOCTaBJICHHBIX 3aJ1a4

cbop u 06paboTKy
uHpOpMAIUHU, HEOOXOAUMOM
JUTSL PELICHUS] TOCTABICHHOMN

3aga4yu

HUCTOYHHUKH I/IH(i)OpMaI_[I/II/I, BBIIIOJIHATDH 0T60p

HYXXHOH MH(OpMALIH.

Bnamers B1: Meroaunkoii moucka, cbopa u
00paboTku HHOOpPMAIIH, HEOOXOIUMOH IS

peuicHuA TOCTaBJICHHOM 3a/1auu.

VK-1.2. CuctemaTtusupyer u
KPUTHUYECKH aHAJIU3UPYET
HHPOPMALINIO, TIOTYIECHHYIO
13 pa3HbIX HCTOYHUKOB, B
COOTBETCTBHH C
TpeOOBaHHUAMHU H YCIOBUSIMH

3aJa4n

3HaTh 32: MexaHn3Mbl 1 METOINUKHN
CHCTeMaTH3al[iH, aHAITU3a U CUHTEe3a HH(POpMAIHY,
B COOTBETCTBUH C TPEOOBAHHUSIMU U YCIOBUSIMU

3aJa4u.

Ymets Y2: CucteMaTH3upoBaTh ¥ KPUTHIECKHI
aHAIM3UPOBATh MHPOPMAIIHIO, HEOOXOUMYIO ISt

peuicHus MOCTaBJICHHOM 3a1a4H.

Bnaners B2: MeTtonukoii cucTeMaTH3aluu,
aHanmu3a HH(GOPMAIMK B COOTBETCTBHH C

Tpe6OBaHI/IHMI/I 1 yCJIOBUAMMU 3aJla4H.

VK-1.3. Ucnons3yer
METOJUKH CHCTEMHOI'0
M0JIX0/1a TIPU PEIICHUH

IIOCTaBJICHHBIX 3aJa4

3HaTh: 33 METOAMKH CUCTEMHOTO MOAX0a IpU

PEeUICHUHN MTOCTABJICHHBIX 3aJa4

YMeTh: Y3 NpUMEHATh METOIUKH CUCTEMHOTO
MO/AX0J1a IPU PELIEHUH NOCTaBICHHBIX 3a/1a4
METOJMKH CUCTEMHOIO MOJX0/1a IPU PEIIEHUN

MOCTaBJICHHBIX 3aJa4

Bnanets: B3 uMeeT onbIT NpUMEHEHHS] METOAUKHU
CHCTEMHOTO TIOIX0/Ia MPH PEIICHUH TTOCTABJICHHBIX

3aaa4

VK-2. Cnocoben
OTIPEJICNIATh KPYT 33724 B
paMKax MOCTaBJICHHOH LieNn
Y BBIOMPATh ONITUMAIIbHBIE
CHOCOOBI UX PEIICHHS,
WCXO/ISl U3 ICUCTBYIOLIUX
MIPaBOBBIX HOPM,
HUMEIOLINXCS PECYPCOB U

OrpaHUYEHUN

VK-2.1. IlpoBoaut ananus
TOCTaBJICHHOMU 1IEJIN U
(hopMyIHPYeT COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33]1a4,
KOTOpBIE HEOOXOAMMO

PEUINTD IJId €€ TOCTUKCHUSA

3HaTb 34: OCHOBHbIE IPUHLUIIBI IPUMEHEHHUS
WH(POPMALMOHHBIX TEXHOJIOTHH ammapaTa npu

MOCTaHOBKE 33124 U BEIOOpa METO/I0B UX PEIICHHUS.

VYmets V4: MNPUMCEHATb MCTO/JAbI €CTECTBEHHBIX

HAyK IIpHU UCCIICAOBAHNHU 3ada4.

Bnaners B4: HaBbIkaMu aHaIKM3a, CUHTE3a U

00001IeHus HHPOPMAITHH.

YK-2.2. Beibupaer
ONTUMAaJIbHBIHN CIIOCO0
peIIeH s 3a1a4, HCXOIs U3
HUMEIOIIUXCS PECYPCOB U

OTpaHUYEHUN

3HaTh: 35 ONTUMANBHBIN CIIOCOO pelIeHus 3a1ad,

HCXOJ U3 UMEIOLIMXCS PECYPCOB U OrPaHUYEHUM

YmeTb: Y5 onpenenars ONTHMAaIbHEIH crioco0
peuieHus 3a1a4, UCXO0sl U3 UMEIOIINXCS PECYPCOB

U OTpaHUYEHUN

Bnanets: BS HaBBIKOM NpUMEHEHUS ONITUMAIbHOIO
crioco0a pemeHus 3a1a4, NCX0/s U3 MMEIOIUXCSI

pecypcoB U OTrpaHUYEHUN

VYK-2.3. Ananusupyer
JefcTByIOIIEe
3aKOHOJATEIBCTBO U
MIPABOBBIC HOPMBEI,
peryiupytouue 00sacTb
npodeccuoHaTEHOM

ACATCIBHOCTH

3Hath 36: BUIBI TMIEH3UPOBAHNS KOMITBIOTEPHBIX
IIPOrpaMM U HaKJIaAbIBAEMBIX JIULEH3UAMU

OrpaHUYEHUH

Ymets Y6: 0popMIISTh IPOTPaMMHBIN KOJT B
COOTBETCTBHH C TPEOOBAHUSIMU, IPUHITHIMH JUISI

COOTBCTCTBYIOLICTO A3bIKa IPOrpaMMUPOBAHUS.

Bianets B6: crtocoGHOCTBIO OTIPEEIISTD ETH U

3aJa4u Ipu NporpaMMHOM PCHICHUN HpOCKTHOﬁ




podecCHOHANBHON 3aJauyl C Y4€TOM PECYPCHBIX:
BPEMEHHBIX, ()MHAHCOBBIX — OTPAaHUYEHHN B
COOTBETCTBHHU C HOPMaTHBHO-TIPaBOBOH

JIOKyMEHTaluei

TIKC-1 — CriocoOHOCTB
MPOBOUTH UCCIICIOBAHUS HA
BCEX Tallax >KM3HEHHOIO
[MKJIA TPOTPAMMHBIX

CpCACTB

IIKC-1.1. [IpoBoaut
HCCIIEIOBAaHUS Ha BCEX
JTanax >KM3HEHHOI'O IIUKJIa

MIPOTPaMMHBIX CPE/ICTB.

3uatb 37: MOACIN U OTaIlbl )KU3HCHHOI'O IIUKJIa
TIPpOrpaMMHBIX CPEACTB B COOTBETCTBUHU C

HOPMATHBHOHN TOKyMEHTALHUEH.

Ymets Y7: NpUMEHATh COOTBETCTBYIOIINE MOJIETU
3Tanbl )KU3HEHHOTO LIMKJIA IPOIPAMMHBIX CPEICTB

TIPY UX MPOEKTUPOBAHUH U Pa3pabOTKe.

Bnaners B7: meTonamu npoBeeHUs UCCIEA0BaAHUS
Ha BCEX ATalax >KM3HEHHOI0 LIMKJa MPOrpaMMHBIX

CpCACTB

[IKC-1.2. Pa3pabatsiBacT

KOHICIIIHUKO CUCTCMBI.

3uaTh 38: MpUHIMIBI POPMUPOBAHHS KOHIETIIIUH

NPOCKTa B paMKax 0003HAUCHHOMN MPOOIIEMBI

Ymets YV 8: pa3pabaTeiBaTh KOHICTIIINIO IPOCKTA B
paMkax 0003HauUEHHOW NPOOIIEMBI, (OPMYIHPYS

eib, 3a1a4u, aKTyaJIbHOCTb, 3HAYMMOCTb IIPOCKTA

Baners B8: HaBrikaMu cocTaBiieHH IIJ1aHa
rpaduka pearn3aliy MPOeKTa B I[CJIOM U IJIaHa-

KOHTPOJIA €0 BBIMTOJHCHUA

ITIKC-1.3. Pa3pabaTsiBaer
TEXHHYECKOE 3a1aHKe Ha

CHUCTEMY.

3HaTh 39: COBpEMEHHYIO HOPMATHBHYIO 0a3y 1
I'OCTHrl, pernaMeHTHpPYIOIIKE IPOIIECC pa3padoOTKU
T3

Ymetp Y9: ymeeT 000CHOBBIBATh H TUIAHUPOBATH
COCTaB M apPXUTEKTYPY MOAEIHUPYEMBIX CIIOKHBIX
cucTeM; 000CHOBBIBATh U IJIAHUPOBATH COCTaB U
APXUTEKTYPY NPOEKTHPYEMbIX HHPOPMAIIMOHHBIX,

ABTOMATU3UPOBAHHBIX 1 aBTOMATUYCCKUX CUCTEM

Brnaners B9: Brageet HaBBIKaMu pa3paboTKu
KOHIIENITYaIbHBIX CTPAaTerui peIIeHus 3a1a4
MO/JIETTMPOBAHMS ¥ IPOSKTHPOBAHMS

ABTOMATU3UPOBAHHBIX I/IH(i)OpMaHI/IOHHI)IX CHUCTEM

[IKC 4 — CnocobHocTh
BBITIOJIHATH PabOTHI 110
obecrieueHnIo
¢yHKIIMOHMpOBaHUs 6a3
JIAaHHBIX U 00€CTIeUeHHIO UX
MHPOPMALTMOHHON

0€30macHOCTH

[TIKC-4.3. Beibupaer
OCHOBHBIE CPE/ICTBA
TOJIJIEPKKH
nH}popMannoHHOH
0e30macHOCTH Ha ypOBHE 6a3

JaHHBIX

3nathk 310: OCHOBHBIE CPEACTBA MOIIEPKKI
nH(pOpManMOHHOH 0€3011acCHOCTH Ha YpoBHE 0a3

JaHHBbIX.

Ymets Y10: ocyImecTBIATE BRIOOP CPENICTB
TIOJI/IePKKH MH()OPMALTMOHHOM 6€3011acCHOCTH Ha

ypoBHE 0a3 TaHHBIX.

Bnagers B10: mporpaMMHBIMH HHCTpYMEHTAMHU
JUTSL TIOJUIEPKKH MH(pOpMannoHHO Oe30macHoCTH

Ha ypoBHe 0a3 JaHHBIX.

4, O0beM IUCHUILINHBI

OO0t 006bEM TUCHUILIMHEI COCTABIAET 3 3auéTHBIX equHuIL], 108 yacos.

Taomumna 4.1.




AynuTOpHBIE 3aHATHS/KOHTaKTHas padoTa, Dooma
dopma Kypc/ Jac. CamocrosiTensHas p o
POMEXXYTOTHOH
00yueHus CeMecTp ITpaktrueckne | JlaboparopHsie paborta, Jac.
Jlexuyn aTTeCTalluu
3aHATHA 3aHATHA
O4YHast 417 14 28 - 66 3auér

5. CTpyKTypa M coJep:KaHue JUCHHIINHBI

5.1. CtpykTypa AUCIUTIINHBI

oyHas popma odyuenusi (ODO)

7 cemecTp
Tabmuma 5.1.1
CrpykTypa AynuTopHbIe
No JUCIATUTAHBL/ MOTYJIS 3aHATHSA, Yac. CPC, | Bcero, OLieHOYHbBIC
n/n | Homep Hanmenosanue qac yac Kox MJIK cpencTaa
JI. | Hp. | Jab. ' '
paszena paszena
Bsenenue B Komnoxsuym Nel
1 1 TEMaTUKy 1 1 6 8 (ITpunosxenue 1)
HCKYCCTBEHHBIX
HEHUPOHHBIX CeTel
ITakets! nporpamm KomnoxkBuym Nel
2 2 IUTS pabOTHI C 1 1 6 8 YK-1.1 (ITpunoxenwue 1)
. YK-1.2
HEWPOHHBIMH CETSIMU
OO0y4enue VK-13 KomnoxBuym Nel
o . YK-2.1
3 3 HEHPOHHOU CETH. 1 2 5 8 VK-2.9 (ITpunoxxenwue 1)
Habops! naHHBIX '
YK-2.3
ITonnoces3Has IKC-1.1 KomnoxkBuym Nel
HEUPOHHAs CEeTh [IKC-1.2 (ITpunoxxenue 1)
* * gsé[r;(ngpaHeHHﬂ ' ’ ° ° MIKC-1.3
(FNN) ITIKC-4.3
IlocTpoenue Komnoxsuym Ne2
5 5 ApXHTEKTYPEI 1 2 5 8 (ITpunoxxenue 2)
HEWPOHHOM CeTH U ee
o0OyueHme
6 6 Pa6ora ¢ TensorFlow 1 2 5 8 Komnoksuym No2
u Kaggle (ITpunosxenwne 2)
AHanu3 xayecTBa KomnoxkBuym Ne2
7 7 o0yueHus HelipoHHo# | 1 2 5 8 (ITpunoxxenue 2)
cetn
[Ipumenenue YK-1.1 Komnoxsuym Ne2
8 8 HEHPOHHBIX ceTeil 1 2 5 8 YK-1.2 (ITpunoxxeHnue 2)
JUTSI pENICHUS 3a]1a4H VK-1.3
perpeccun YK-2.1
9 9 CaépTounsie 1 2 7 10 YK-2.2 Kommoxsuym Ne3
HEHUPOHHBIC CETH YK-2.3 (ITpunoxenue 3)
IIpenBapurensHO [IKC-1.1 Komnoxksuym
10 10 00y4eHHbIe 1 4 7 10 IKC-1.2 Ne3(TTpunoxenn
HEHpPOHHBIE CETH IKC-1.3 el)
Heifiponnsie cetn s ITIKC-4.3 Komnoxsuym
11 11 3a7a4 00pabOTKU 2 4 5 12 Ne3 (ITpunosxenn
€CTECTBEHHOTO SI3bIKA e3)
PexyppentHsie KomnoxBuym Ne3
12 12 . 2 4 5 12
HEHPOHHBIE CETH (ITpunosxenwue 3)
Bomnpocst IS
13 | 3auér - - - - 3auéra
(ITpunosxenwue 3)
Hroro: | 14 | 28 66 108




5.2. Coneprxanue JUCIUTIINHBL.

5.2.1. Coneprkanue pasaesoB JUCUUIUIMHBI (AUIAKTHUECKUE STUHHIIB).

Paznen 1. «BBenenne B TeMaTuKy MCKYCCTBEHHBIX HEHPOHHBIX CETEH». XPOHOJOTHYECKHE
ATanbl pa3BUTHsSI HEUPOHHBIX ceTeil. Mojenb MCKycCTBEHHOro HelipoHa Mak-Kamioka u Ilurca,
[Tepcentpon PozenOnarra. OpHOCIIOWHBIE M MHOTOCIOHHBIE HEHpoHHBIE ceTH. CeTH MPsIMOTro
PacIpOCTpaHEHUsI U CETH C OOpaTHBIMHU CBs3MH. [IOHSTHE «TiTyOOKHME HEHpPOHHBIE CETH» M HX
npeumyinectsa. Knaccudukanus HEHpOHHBIX CeTell B pas3pe3e pacHpOCTpaHEHUsl CUTHAJIA U
nIyOWHBI HEWPOHHOW CeTH. 3ajayd, pemaeMble TIIYOOKUMH HEHPOHHBIMH ceTsMH. DyHKIuu
aktuBanmu. OOopynoBaHue, npumensiemoe Ui HelpoHHelx cereil. CUDA — mporpamMMmHbIi
unrepgetic s GPU ot komnanuu NVIDIA.

Pa3znen 2. «[laketsl mporpamMm ajst pabOTbl ¢ HEWPOHHBIMH ceTsMU». O030p MakeToB
nporpamm. ITakets s pabotel ¢ qanabiME. [Takers NUMPY u Pandas. TTakeTsl it MaMHHOTO
obyuenus. JIucrpubytuB Anaconda, makersr JupyterLab, Jupyter Notebook. bubmworexku Python
JUISL MOZICIIMPOBaHKs M 00ydueHus1 HeliponHou cetu. [Takersr TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenue HelipoHHOi cetn. HaGopel naHHBIX». OOyuyeHHE C y4yHUTeleM,
oOydyeHnue Oe3 yuutensi, oOydyeHHE C MOJKPEIUIEHHMEM. AJTOPUTM OOpPaTHOTO pPacHpOCTpaHEHHUs
omOku. Tumsl 3a1a4, 3((HEeKTUBHO pelaeMbIX C MOMOIIBIO MTYOOKHX HEHPOHHBIX ceTed (3amaun
pacro3HaBaHusl, 3a7a4d KiIaccH(UKaLUM, 3a/laull perpeccud, 3aJaud Kiactepusanmu). Habopsl
JAHHBIX U1l 00ydeHHs HEHpOHHOW ceTH. TpeHupOBOUHBIE, TECTOBBIE U IPOBEPOYHBIE JIAHHBIE.
Bo3moxkHocTH nakeToB 1o padote ¢ Habopamu JaHHBIX. [loHsTHE 3110X1M 00yueHus. [Torck HabopoB
JIAHHBIX U3 pa3IMnYHbIX HcTOUHUKOB (Githab u npyrux).

Pasnen 4. «IlonHocBs3Has HelipoHHas ceth npsimoro pacrnpoctpanenust (FNN)». Anann3
HaOopa JaHHBIX C TOYKHU 3pEHHs JAIbHEHIEro MOCTpOeHUs HeipoHHoi cetn. KommuecTBo
CKPBITHIX CJIOEB M KOJMYECTBO HEWPOHOB. bazoBble 00BEKTHI U MapaMeTpbl 0OBEKTOB ITYOOKHX
HepoHHBIX ceTeit B TensorFlow.

Paznen 5. «IlocTpoeHne apXUTEKTYpbl HEUPOHHOW ceTH U ee oOydeHue». MeTpuku
kadectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkiuu noreppb u
ONTUMHU3ATOPBl 00yueHUs. DYHKIWU TMOTEePh W ONTHMHU3aTOphl 00ydeHus. Dynkmmm SGD,
RMSprop, Adam. Pacnio3naBanue npenmetoB ozex bl — Habop naHubix MNIST. Tlpenckazanue
00y4eHHOI HEHpPOCeTH.

Pasnen 6. «Pabota ¢ TensorFlow u Kaggle». O6bexTbl, QyHKIMH U TapaMeTpbl 00BEKTOB
riybokux HelipoHHbIX cereil B TensorFlow. Pabora ¢ mmardopmoii Kaggle. Bo3moxuaocTr

cepuca. OcuoBHoii ¢pyukmonan miatrhopmel Kaggle. CopesroBanus na Kaggle.
7



Pazgen 7. «AHanu3 kadyecTBa 00ydeHUs] HEUpOHHOU ceTn». OIeHKa pealbHOTO KayecTBa
MOJIENId HEHpPOHHOM ceTH M Habopbl AaHHBIX. [loHsATHE «TepeoOyyeHre» HEWPOHHOW CEeTH.
Onpenenenue nepeoOyIeHHs] 1 METOIbI OOPHOBI C HUM.

Paznen 8. «llpuMeHeHre HEHPOHHBIX CceTed Juid pelleHMs] 3aJadd  Perpeccum.
[IkanupoBaHue W HOpMaau3alUsl BXOAHBIX JaHHbIX. BbIOOp MeTpuk KadecTBa, (GyHKUMN
OIIMOOK M aKTUBAIIMH B 3aBUCUMOCTH OT pEIIacMOi 3a1a4H.

Paznen 9. «CBépTounbie HelipoHHbIE ceTn». CpaBHEHHE IOJHOCBSI3HOW M CBEPTOYHOU
HEHPOHHBIX CEeTEH MPH PEUISHUH 3a7a4 paclio3HaBaHUs U300pakeHui. Snpo cBEpTkU. Marpuia
nzoopakenuit. Cimou cBEPTKM W ciaow moaBbIOOpKU. MHCTpymMenThl Keras m TensorFlow,
KOTOPBIE TIO3BOJISIFOT TIOCTPOUTH CBEPTOUHYIO HEUPOHHYIO ceTh. CBsi3p MEXIy Habopamu
JMAHHBIX W apXUTeKTypoil HeiponHoil cern. HabGop nammeix CIFAR-10. Apxutextypa
cBéprounoit cetu LeNet 5.

Paznen 10. «IIpenBapurenbHo  oOyueHHble — HeilpoHHble  cetu». llpeumymiectBa
UCTIOJIB30BaHUS MIPEBAPUTEIILHO OOYYEHHBIX HEHpOHHBIX cereil. HeipoceTn, o0ydeHHbIe Ha
Habope panHbix ImageNet. O0630p COBpEeMEHHBIX IPEIBAPUTEIILHO OOYUEHHBIX apXUTEKTYp
HEHpPOHHBIX ceTel M pelleHus 3aJaud pacrno3HaBaHus u3zoOpaxkeHuil. IIpenBapurenbHo
obyuennsie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. IlepeHoc o0yueHusi B
HEHUpOHHBIX ceTsX. IlepeHoc oO0yueHHs Ha mpuMepe MpeaBapUTENbHO OOY4YEHHON HEMpOHHOMN
cetn VGG16.

Paznen 11. «HeliponHble cetu i 3aj1a4 00paOOTKH €CTECTBEHHOTO sI3bIKa». BBeneHue B
00pabOTKy €CTEeCTBEHHOrO S3blKa. AJNTOPUTM MOJATOTOBKHM TeKcTa (IpPUBEICHHE TEeKCTa K
€MHOMY PErucTpy, OUMCTKY TEKCTa OT JIMIIHUX CHMBOJIOB, TOKEHH3ALUUS TEKCTa, Pa3METKY
CJIOB 110 YacTsM pedH, IPHUBEIECHUE CIIOB TEKCTa K HOpMaJIbHON (popme, BekTopu3alus). 3agaun
00pabOTKH €CTECTBEHHOTO s3blKa. APXUTEKTYpbl HEHPOHHBIX CeTeH, NPUMEHSEMBIX MpU
peleHnt 3a1a4 00pabOTKH €CTECTBEHHOT'O S3bIKa - CBEPTOYHBIEC OJIHOMEPHBIC HEHPOHHBIE CETH
(CNN 1D) u pekyppenTHbie HeiiponHbie ceTr (RNN).

Paznmen 12. «PexkyppeHTHBIE HEHPOHHBIE CeTH». APXUTEKTYPhI PEKYPPEHTHBIX HEHPOHHBIX
CeTeld, MPUMEHSIEMbIX IS pellieHns pakTuieckux 3amad. LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeTonbl U(pOBBIX MPEICTaBICHUI TEKCTA!
YACTOTHBI ~ TOAXOJ,  TEMAaruyeckoe  MOJEIUpPOBaHWE,  JUCTPUOYTUBHAsS  CEMaHTHUKA.
Uncrpymentapuii Keras u TensorFlow amst moctpoeHus MOJen peKyppeHTHOW HEHMpPOHHOM ceTH,
peraroriei 3anauy knaccudukapu Tekcros. [Toctpoenune Helipocereit ¢ apxurekrypamu LSTM u

GRU na ocnose makeroB Keras u TensorFlow.



5.2.2. ConeprkaHue AUCIMIUTMHBL/MOTYIIS 110 BUIAM YIEOHBIX 3aHSTHI.

JleKIIHOHHBIE 3aHSITUS

Tabnmma 5.2.1
Ne | Homep pa3znena O6mweMm, yac.
Tema nexkunn
n/m JUCLUTUINHBI 010]0) | 300 ‘ 0390
7 cemecTp
1 1 1 - - BBenenne B TeMaTHKy MCKYCCTBEHHBIX HEMPOHHBIX CETEH
2 2 1 - - [MakeTs mporpamMmm A7t paboOTHI ¢ HEHPOHHBIMH CETSIMH
3 3 1 - - OO6yuenne HeiiporHOH cetn. Habops! JaHHBIX
4 4 1 i i IlonHoCBsI3HAs HEWPOHHAS CETh MPSMOTO PaCIpPOCTPAHEHUS
(FNN)
5 5 1 - - [MocTpoeHne apXUTEKTypsl HEHPOHHOU CETH U €€ 00yIeHHE
6 6 1 - - Pabota ¢ TensorFlow u Kaggle
7 7 1 - - AHanmm3 kauecTBa 00y4IeHUs HEHPOHHOH CeTH
8 8 1 i i IIpumeHeHre HEHPOHHBIX CETEH [yl PELICHUS 3a]a4l
perpeccun
9 9 1 - - CBEpTOYHBIC HEHPOHHBIE CETH
10 10 1 - - [IpenBapuTensHO 00yUYCHHBIE HEHPOHHBIC CETH
11 11 2 - - HetiporHsie cetn ais 3a1a4 00pabOTKH €CTECTBEHHOTO SI3bIKa
12 12 2 - - PexyppeHTHBIEC HEHPOHHEIE CETH
HUroro: 14 - -
JlaGopaTopHbie paboThI
JIaGopaTopHble 3aHATUS YU€OHBIM IJIAHOM HE MTPETyCMOTPEHBI.
IIpakTH4eckune 3aHATUS
Tabmuma 5.2.2
Ne Howmep paznena O6mweMm, gac. .
Tema nabopaTopHON pabOThHI
/I JUCLUILINHBI 000 ‘ 300 ‘ 0300
7 cemecTp
1 1 1 - - IporpammupoBaHue mpocteiinieit Heiipocetn Ha Python
2 2 1 - - Pa6ora ¢ makeramu s3e1ka Python: NumPy, Pandas
3 3 2 - - Pabota c Habopamu JaHHBIX
4 4 5 - - [HocTpoenue moJHOCBA3HON HEHPOHHON CETH MPSIMOTo
pacnpoctpanerns (FNN)
5 5 2 - - [TocTpoeHne apXUTEKTYpbl HEHPOHHOM CETH U ee 00ydeHHe
6 6 2 - - Pab6ora ¢ Kaggle
7 7 5 - - AHanu3 xauecTBa 00y4ueHHss HeHpOHHOM ceTu. boproba ¢
nepeoOydeHreM
3 3 5 - - IlocTpoeHue HEHPOHHOM ceTH AJIs peLIeHUs 3a1a4u
perpeccuu
9 9 2 - - [MocTpoeHue cBEPTOYHOM HEUPOHHOM CeTH
10 10 4 - - Pabora ¢ npenBapuTeIbHO 00YYEHHBIMH HEHPOHHBIMHU
CeTsMHU
1 1 4 - - N3y4yenue HeMpOHHBIX ceTel Ui 3a1a4 00paboTKu
€CTECTBEHHOTO SI3bIKA
12 12 4 - - IMocTpoenue pekyppeHTHOM HEMPOHHOU ceTu
HUroro: 28 - -




CamocrosiTeibHast padoTa CTyJeHTa

Tabnuna 5.2.3
Ne Homep O6mem, gac.
i pa3zena Tema Bung CPC
I
7 cemecTp
BBenenue B TemaTuky ITonroroska K
1 1 6 ) ) HCKYCCTBEHHBIX HEHPOHHBIX MPaKTHYECKUM  paboTam,
ceTer odopmIIeHHE OTYETOB IO
MPAKTHICCKUM paboTam
[MakeTs! mporpamm 1st padotet ¢ | Iloaroroska K
2 5 6 ) ) HEWPOHHBIMU CETSIMU MPaKTHYECKUM  paboTam,
oopMIICHHE OTYETOB IO
NPaKTHYECKUM padoTaM
OO0y4eHue HEHPOHHOI CETH. IloaroroBka k
3 3 5 ) ) HaGops! jaHHBIX NpPaKTHYECKUM paboTaMm,
0(OpMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM
[TonHOCBsI3HAs HEHpOHHAS CETh IloaroroBka k
4 4 5 ) ) MIPSIMOTO PacTIpOCTPaHEHUS NpPaKTHYECKUM paboTaMm,
(FNN) oopmiieHHE OTYETOB IO
MIPaKTHYECKUM paboTam
ITocTpoeHne apXUTEKTYPEI INoaroroska
5 5 5 ) ) HEWPOHHOW CETH U ee 00yUeHHe | MPAaKTHYECKHM padoTam,
oopmiieHHE OTYETOB IO
MIPaKTHYECKUM paboTam
Pab6ora ¢ TensorFlow u Kaggle IoxaroroBka k
6 6 5 i i NpPaKTHYECKUM paboTaMm,
oopMIICHHE OTYETOB I10
NpaKTHYECKUM paboTam
AHanu3 KkagecTBa 00ydIeHUS IToaroroBka k
7 7 5 ) ) HEWpPOHHOU ceTH NPaKTUYECKAM paboTam,
o(opMIICHHE OTYETOB IO
NpaKTHYECKUM paboTam
IIpumenenue HeliponHbIX cereld | IloaroroBka k
8 8 5 ) ) JUISL pEILICHNS 3a]]a4l PETPECCUH | TIPaKTUYECKHM padoTam,
odopmileHrEe 0TYETOB NO
MIPaKTHYECKUM paboTam
CBEpTouHble HEUPOHHBIE CETU IToaroroBka k
9 9 7 ) ) MIPaKTHYECKUM paboTam,
odopmileHrEe 0TYETOB NO
NpaKTHYECKUM paboTam
[IpenBapuTebHO O0yUEHHBIC Tloaroroska k
10 10 7 i i HeWpOHHBIE CETH MPaKTUIECKUM paboTam,
opopMIICHHE OTYETOB 1O
PaKTHIECKUM paboTam
Heiiponnsie cetu s 3amay Tloaroroska k
11 11 5 ) ) 00pabOTKN €CTECTBEHHOTO MPaKTUYIECKUM paboTam,
s13bIKa odopmIIeHHEe OTIETOB O
MIPaKTHYECKUM paboTam
PexyppenTHbie HeliponHble ceti | [loarotoBka k
12 12 5 i i MIPaKTHYECKUM paboTam,
odopmileHHE OTYETOB NO
MIPaKTHYECKUM paboTam
13 1-12 - - - 1-12 IToaroroBka k 3auery
HUroro: 66 - -
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5.2.3. IlpenomaBanue IUCIUIUIMHBI BEAETCS C TMPUMEHEHHEM CIICIYIONUX BHIOB
00pa30BaTeNbHbBIX TEXHOJIOTHMA:

— BH3yalM3anus y4eOHOTro Mmarepuaia B O(HCHOM IakeTe B IHAJIOTOBOM PEKHME
(JIEKITMOHHBIE 3aHATHS);

— pabota B MaJbIX rpymnmnax (mpakTHUeCKue paboThl);

—  UHIUBHIyaIbHBIC 3aMaHus (pakTUYecKue paboThI).

6. TemaTuka KypCOBBIX MPOEKTOB
KypcoBbie mpoekThl yueOHBIM TUTAHOM HE MPETYCMOTPEHBI.
7. KoHTpoJibHbIE padoThI
KonTtposnbHbie paboThl y4eOHBIM TIAHOM HE MPEIyCMOTPEHBI.
8. OueHka pe3yJibTATOB OCBOEHHUS TUCIHUTLIUHBI

8.1. Kpurepuu OICHHBAaHHS CTEIICHU ITOJIHOTHI M KAueCTBAa OCBOCHUS KOMIICTCHIIUH B
COOTBETCTBUH C TUIAHUPYEMBIMH pPe3yJIbTaTaMK 00ydeHus npuBeneHbl B [Ipunoxenun 1.

8.2. PeliTmHroBass cucreMa OIICHMBAaHUSI CTCICHH IIOJHOTHI W KAdecTBa OCBOCHUS

KOMIIETCHIIMIA 00YyJaroIuxcsi 0uHOU (hOopMBI 00yUueHUs TpeacTaBiieHa B Tabmuie 8.1.

Tabmuna 8.1
Ner/n | Buipl MEpOIIPUSTHI B paMKax TEKYILEr0 KOHTPOJIS | KosmuecTBo 0amwios
7 cemecTp

1 Tekyias aTTecTanys
1 Komnoksuym Nel 0-30
HNTOT'O 3a nepByro TEKYIIYIO aTTECTAIIIO 0-30

2 TekyIas aTTecTanys
2 Komnmoxsuym Ne2 0-30
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30

3 Tekyras aTTectanys
3 Komnoksuym Ne3 0-40
HTOI'O 3a TpeThIo TEKYIIYIO aTTECTALNIO 0-40
BCEI'O 0-100

9. VYuebOHo-MeToaAMYecKOe U HHPOPMALMOHHOE 00ecnedeHne TUCIUIITHHBL/ MOTYIsl

9.1. Ilepeuenp pekOMeHIyeMoii uTeparypsl peacrasieH B [Ipunoxenun 2.

9.2. CoBpemeHHBIE TIpodecCHOHANBHBIE 0a3bl TaHHBIX W WHPOPMAIMOHHBIE CIIPABOYHBIE
CHCTEMBI

— CobctBennas nmonnorekcroBas 6a3a (I16/1) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texunueckas 6ubmmoreka ®T'AOY BO PI'Y Hedtu um raza (HUY) um.
WM. I'yoxuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/

— Hayuno-texuuueckas oudanoreka ®I'6OY BITO YI'HTY http://bibl.rusoil.net

— Hayuno-texuunueckas 6ubnanoreka ®I'bBOY BIIO «YXTHUHCKHI rocyaapCTBEHHBIH
TexHu4Yeckui yausepcutet» http://lib.ugtu.net/books

— baza npannpix KoHcynbTaHT cTyneHTa «OJNEKTpOHHAs OHOIMOTEKa TEXHMYECKOTO
By3a» http://www.studentlibrary.ru

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

— 000 «M3narensctBo JIAHB» http://e.lanbook.com
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000 «dnekrporHoe u3gatenbctso FOPAMT» www.biblio-online.rux»
000 «PYHDBb» http://elibrary.ru/
DexTpoHHO-6nbOaHOTeuHas cuctema BOOK.ru https://www.book.ru
HanunoHnanbHast 3J1eKTpoHHas OHOIMoTeKa

9.3. JIuueH3noHHOE U CBOOOJHO PaCIpOCTpaHsIeMOe MPOrpaMMHOE OOecrieueHue, B T.4.

OTCYCCTBCHHOI'O ITPONU3BOACTBA.

Microsoft Windows;

Microsoft Office Professional Plus;
Python;

Anaconda;

10. MaTepI/IaJII)HO-TeXHI/I‘leCKOC odecmeyeHue I[HCHHHJIHHLI/MO}IyJIH
HOMGIIIGHI/I?[ AJI ITPOBEACHU A BCCX BUIOB pa6OTI)I, npeaAyCMOTPCHHBIX y‘I€6HI)IM IIJIAaHOM,

YKOMIIJICKTOBAHBI HGO6XOI{I/IMI)IM 060pYI[OBaHI/I€M U TCXHUYCCKHUMHU CPEACTBAMU 06yquH$1.

O0ecneyeHHOCTH MATePHAIbHO-TeXHUYEeCKUX ycaoBuid peaausanun OIIOII BO

Tab6auma 10.1

Haumenosa
HHE Y4eOHBIX
IPEeIMETOB, KYPCOB,

HaumeHnoBaHMe IOMEILEHNH UL IPOBEICHUS
BCEX BUJOB yueOHOH NeATEeIbHOCTH,
IIPeAyCMOTPEHHON YueOHBIM IIaHOM, B TOM YHUCIIE

Anpec (MECTONONIOKEHHE)
TOMEIICHHH [l IPOBE/ICHUS BCEX BHIOB
y4eOHOM IeATENLHOCTH,

JACIHTUTAH TIOMETIECHUS ISl CAMOCTOSITETIFHON paboTHI, ¢ YKa3aHHEM | MPeayCMOTPEHHOH y4eOHBIM IUTaHOM (B
(Momyneit),| mepeyHs OCHOBHOrO 00OPYJIOBaHMs, y4eOHO- HANNITHEIX | Cllydae peayu3aliii 00pa3oBaTenbHON
MIPAKTUKHU, UHBIX mocoouit MPOTPaMMBbI B CETEBON (opme
BUJIOB y4eOHOU JOTIOJTHUTENFHO YKa3bIBAETCS
JCATCIIbHOCTH, HanMCHOBaHUEC OpraHu3aluu, C KOTOpOﬁ
MIPETYCMOTPEHHBIX 3aKJIFOYEH JIOTOBOP)
Y4EOHBIM IIAHOM
00pazoBaTenbHOI
MPOTPaMMBI
1 2 3
Heiiponnsie cetu JlekIMOHHBIE 3aHATHUSA:
VYueOHast  aynutopust Ui npoBeleHust  3aHATHII|625001, TromeHckas o0macts, T.
JIEKIIMOHHOTO THUMA; TPYNNOBBIX W HHIUBUAYaNbHBIX|TiOMeHb, yi. JlyHadapckoro, 1.2,

KOHCYJIbTAlMi{; TEKYILEr0 KOHTPOJII M IPOMEXKYTOUHON
aTTecTalny.
OcCHaIllEHHOCTB:

VYuebOHas MeOelb: cToIbl, CTYJIbs. MOHOOMOK - 1
LIT., IPOEKTOp - | IUT., NPOEKIHOHHBIA 3KkpaH - 1 mrt.,
aKycTH4eckas cucremMa (KOJIOHKH) - 4 IT., MUKPO(OH -
1 wrT., noKyMeHT-KaMepa - | mT., TeneBus3op - 2 mT.

kopm.l, (aymuropus ompeaemnsercs B
COOTBETCTBHUH C PACIHICAHUEM )

JlabopatopHble 3aHSITHSL:

YyeOHass aymuTopusi IS TPOBEACHHUS  3aHATHU
CeMHMHApCKOTO  THma  (1abopaTopHBIE  3aHATHSA);
TPYNNOBBIX M WHIUBHIYaIbHBIX  KOHCYJbTaIU;

TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTallUH,
OcCHaIlIEHHOCTD:

VYueOHass MeOelb: CTOJBI, CTYJbs.. MOHOOIOKH,
MPOEKTOp - 1 MmT., akycTU4eckas cucremMa (KOJOHKH) - 2
IIT., MPOSKIIMOHHBIN 3KpaH - 1 mT.

625001, Tromenckas o0nacTh, T.
Tromens, yn. Jlynawapckoro, 1.2,
Kopi.l, (ayautopusi omperneinsercs B

COOTBCTCTBHU C paCHI/IcaHI/IGM)
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11. Meroanveckue ykazanus no opranusanuu CPC

11.1. Meroaunydeckue yka3aHus MO MOJATOTOBKE K MPAKTUYECKUM 3aHSATHUSM.

[IpakTuyeckne 3aHATHS CHOCOOCTBYIOT YITyOJIEHHOMY W3YYEHUIO IUCIHHUILIMHBI U
CIIy’)kKaT OCHOBHOH (OpMOIl TOJBEEHUS HWTOTOB CAaMOCTOSITEIBHONH pabOThl CTYAEHTOB.
OcHOBHas 1eNIb NPAKTHUYECKUX 3aHATUH 3aKIIOYAeTCs HE TOJBKO YINIyOUTh U 3aKpENHTh
TEOpEeTUYECKHE 3HaHHUA, HO U c(OpMUPOBaTH NPAKTUYECKHE KOMIIETEHIUH, HEOOXOIMMBbIe
OyAyIIMM CHIELUATUCTaM.

Ha npaktuyeckux 3aHATHSX MPHUBETCTBYETCS AaKTHUBHOE Yy4yacTHe B OOCYXICHUU
KOHKPETHBIX CHTYyallui, CIIOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHUH HaXOOUTh Hamboiee
3¢ PEeKTUBHBIE PEHICHHUS TOCTABICHHBIX MPO0IeM, yMETh HAXOAUTh MOJIE3HBIN JONOTHUTEIbHBINA
MaTepUall 0 TEMATUKE 3aHITUH.

OO0yuaromemycsi peKOMEHYeTCs CIIEIyIoIIasi cXema IMOATOTOBKH K 3aHSATHUIO:

1. [IpopaboTaTh KOHCIEKT JICKIIHA;

2. I3yunTh peKOMEH0BaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHHUSIX CPOPMYINPOBATH BOIPOCH! K IPENOIaBaTEo

4. Tlocne BBINOJHEHUS NpaKTUYeCKue padoThl OPOPMHUT OTYET U MOATOTOBUTHCA K
3aluTe.

11.2. Metoanueckue yKa3aHUs 110 OPraHU3aIuy CaMOCTOSTETbHON PaOOTHI.

CamocrosTenbHas paboTa SBISIETCS OJHOM W3 BaXHEHIIUX (OpM H3ydeHHs 000t
quciumuinHbl. OHa MO3BOJISIET CHUCTEMAaTH3UPOBATh U YIIyOUTh TEOPETHYECKHE 3HaHMS,
3aKpenuTh YMEHHMsS M HAaBBIKH, CIOCOOCTBYET pa3BUTHIO YMEHMH I0JIb30BaTbCcs HAYYHOU H
yuyeOHO-MeTouueckol  nutepaTypoil.  Ilo3HaBaTenpHast — JA€ATENBHOCTh B IIpOLIEcCe
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MAarucTpaHTa BBICOKOTO YPOBHS AaKTMBHOCTU H
CaMOOpPraHU30BaHHOCTH.

B yuyebHOM mpoliecce BBIAENSAIOT JBa BUAA CAMOCTOSITENIbHON paOOThI: aylIUTOpHAs U
BHEAyIUTOPHASI.

AynuTopHas caMOCTOsATeNbHas paboTa MO JUCHUIUIMHE BBIIOJHAETCS HAa Y4YeOHBIX
3aHATUAX MOJ] HETTOCPEICTBEHHBIM PYKOBOICTBOM IIPETIOIaBaTeNs U 110 €T0 33aJJaHUIO.

BueaynutopHass camocrosiTenbHas paboTa MarucTpaHTOB —IpeJCTaBlseT CcoOoM
JIOTUYECKOE TPOJODKEHUE AayIUTOPHBIX 3aHATUH. 3aTpaTbl BPEMEHHM Ha BBIOJHEHHE 3TOU
paboThl periaMeHTHPYIOTCd paboyuM ydeOHbIM IIaHoM. Pexum paOoThl BBIOMpaeT cam
oOyJaromuiicsi B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEN U KOHKPETHBIX YCIOBHUH.

CamocrosiTenbHasi paboTa MOXKET OCYUIECTBIATHCA HWHAUBUAYAIBHO WM TPYIIaMu
MarucTpaHTOB B 3aBUCUMOCTHU OT IIeJid, 00beMa, KOHKPETHOM TeMaTHKH CaMOCTOATEIbHOU
paboThl, YPOBHSI CIIO)KHOCTH, YPOBHSI YMEHUN MarucTpaHTOB.

CamocrodarenbHas padoTa BKIIOUYAeT B ceOs paboTy ¢ KOHCIIEKTOM JIEKIUH, U3ydyeHHE U
KOHCIIEKTHPOBaHHE pEeKOMEH1yeMOi JUTEPATYPHI, MOJIrOTOBKA MYJIbTUMEIHA-
COOOILICHNI/IOKIIAI0B, TIOATOTOBKA pedepaTa, TECTUPOBAHNE, PELICHHE 3a/1a4 M yINpaKHECHUN
no oOpa3ily, pelieHHe BapUaTUBHBIX 3a/ay, BBIIOJHCHHE YEPTEkKEH, CXeM, pacueToB
(rpadmuecknx padoT), PEIICHHE CHUTYAIMOHHBIX (MPOQPECCHOHANBHBIX) 3a7a4, MOJATOTOBKA K
JIENIOBBIM UIpaM, IHPOEKTUPOBAHWE M MOJCIMPOBAHME PA3HBIX BHUJOB M KOMIIOHEHTOB

npodecCuoHaNbHOM e TeIbHOCTH, HaAyYHO-HUCCIIeI0BATENIbCKYIO0 paboTy U Ap.
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KoHTponb pe3ynpTaToB BHEAYAUTOPHON CaMOCTOSATENBHOM paboThl MArUCTPAHTOB MOXKET
OCYILIECTBIISITHCSL B TpeAesaXx BPEMEHHU, OTBEJICHHOTO Ha 00s3aTelbHBIC y4eOHBbIE 3aHATHUS IO
JUCHUIUIMHE W BHEAYIUTOPHYIO CaMOCTOSITEIbHYIO pabOTy MAariMCTpaHTOB IO IAMCLUIUIMHE,

MOYET MPOXOAUTH B MUCbMEHHOM, YCTHOM MJIM CMEIIaHHOH (Gopme.
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[Ipunoxenue 1

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

Jucuunnuna: HeliponHsle cetu
Hamnpasnenue: 09.03.02 UudbopmaimoHHble CHCTEMBI M TEXHOJIOTUU
Hanpasnennocts (npoduis): MHbOpMaMOHHBIE CUCTEMBI U TEXHOJIOTHH

Ko xomnereHmu

Kona u nammeHnoBanue
HHAWKaTOpa
JIOCTIDKEHUS

komnereHumu (MIAK)

Kox n HanmeHOBaHUE
pe3ynbpTaTa 00y4eHuUs
10 JUCLIUITIJIIMHC

Kpurepun orieHHBaHMS pe3yabTaTOB 00yUCHNUS

1-2

3

4

YK-1. Cnocoben
OCYIIECTBIISTh
TIOUCK,
KPUTUYECKUI
aHaJIU3 U CHHTE3
nHpopmanuy,
MIPUMEHS T
CHCTEMHBIH TTOJIXO0]T
JUISl pelLIeHUsT
MIOCTABJIEHHBIX
3ajaq

VK-1.1.
OcyecTBisieT BEIOOD
AKTyaIbHBIX
POCCHUHCKUX U
3apyOeIKHBIX
MCTOYHHKOB, a TaK JKe
TIOWCK, cOOp |
00paboTKy
HHpOpMALNH,
HEO0OX0AMMOH st
peleHus
[IOCTaBJIEHHON 3aJ1aul

3Hath 31: MeXaHU3MEBI
1 METOJIUKH ITOKCKA,
cOopa u 00paboTKU

He 3HaeT MexaHH3MBI 1
METOJIUKH TIOUCKa,
cbopa u 06paboTkH

3HaeT Ha HU3KOM
YpOBHE MEXaHU3MBI U
METOIUKHM IOUCKA,

3HaeT Ha CpeJHEM
YPOBHE MEXaHU3MBI U
METOJVKH MOoucKa, cbopa

3HaeT Ha BBICOKOM
YPOBHE MEXaHU3MBbI U
METOJMKH IIONCKa,

HHopMaIH, I/IH(i)OpMaIII/II/Ii cbopa u 00paboTKH 1 00paboTKH cbopa u 00padoTKH
HEOGXOMMO 115t HEOOXOIUMOH s I/IH(bOpMaLII/II/Ij I/IHCI)OpMaI_[I/II/I: I/IH(bopMauHI/Iv,
pemmenys penieHus 3 HEOOXOIUMOM IJIsT HEOOXOIUMOM 1A 5 HEOOXOAUMOM IS

. MIOCTABJICHHOM 3a7ja4il | PEeIICHHs pELICHHMS TOCTABICHHON | penieHus
HOCTaBJICHHOI 3a71a4u . .

NIOCTaBJICHHOM 3a1aun | 3aj1a4u NIOCTaBJICHHOM 3a1a4u

Ymets V1: He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM ‘YMeeT Ha BBICOKOM
AQHAITU3UPOBATh AQHATM3UPOBATD YPOBHE aHAJIM3UPOBATh | YPOBHE aHAIM3UPOBAThH YPOBHE aHAJIM3UPOBATh
HpE/ICTaBIICHHbIE Npe/ICTaBICHHbIC NpE/ICTaBIICHHbIE Npe/ICTaBJICHHbIC Npe/ICTaBIICHHbIE
HUCTOYHUKH WCTOYHHUKH HUCTOYHUKH WCTOYHUKH HH(POPMALMH, | HCTOYHUKH
uHhopMaLuu, nHpOpMaLNH, uHbopmauu, BBITOJIHATE 0TOOP uHdopmanuu,

BBITIOJIHSTH 0TOOP
HY)XKHOU MH(bOpMaIH

BBITIOHATH 0TOOD
HYXKHOH HH(OpMaIHu

BBITIOJTHSTH 0TOOP
HYXKHOU MH(OpPMAIHH

HYXHOW HH(OpMaLUH

BBITIOJIHSTH 0TOOP
HYXHOU MH(bOpMALH

Bnaners B1:
METOIUKOM TIONCKa,
cbopa u 06paboTkn
nHdopmanny,
HEOOXOANMOM I
pelreHus
MOCTaBJICHHOM 3a7jaun

He BimageeT MeToquKkoun
Toncka, coopa u
00paboTku
nHpOpMaLNH,
HEOOX0UMOI IS
peleHust
[TOCTaBJICHHOM 3aauu

Brnaneer Ha HU3KOM
YpPOBHE METOJAMKOMN
moucka, cobopa u
0b6paboTku
nHdpopMmanny,
HEOOXOANMOM I
peureHus
MOCTaBJICHHOM 3a1a9u

Brnaneet Ha cpenHeM
YPOBHE METOJAUKOM
TIoucKa, coopa u
006paboTku uHGOpMAINH,
HEOoOXO0ANMOH JuIs
peleHus MoCTaBIeHHON
3a71a4u

Bnaneer B
COBEPILCHCTBE
METOIUKOM ITOUCKA,
cbopa u 06paboTkH
nHpopManuy,
HEOOXOMUMOM JIJIsI
peureHus
IMOCTAaBJICHHON 3aaun




KO,H KOMIICTCHIIMHU
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Kon u HaumenoBanue
pe3ynbTata 00y4eHuUs
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1-2

3

4

YK-1.2.
CucremMatusupyer u
KPUTHYCCKH
aHaIM3UpyeT
uHdopmanuio,
MOJYYSHHYIO U3
Pa3HBIX HCTOYHHUKOB, B
COOTBETCTBHH C
TpeOOBaHUSIMU U
YCIOBUSIMU 3a/J1a41

3HaTh 32: MEXaHU3MBI
U METOAUKHU
CHCTEMAaTH3alHH,
aHaM3a ¥ CUHTE3a
nHpOpPMAaLNH, B
COOTBETCTBUU C
TpeOOBAHUAMH H
YCIIOBUSIMU 3a]auH

He 3HaeT MexaHH3MBI 1
METOAUKH
cHCTeMaTH3alHH,
aHaJIN3a ¥ CHHTEe3a
nndopmanum, B
COOTBETCTBHH C
TpeOOBAHUSIMH U
YCIIOBHSIMH 33241

3HaeT Ha HU3KOM
YPOBHE MEXaHHU3MBI U
METO/IUKHI
CHCTEMaTH3aIHH,
aHau3a U CUHTE3a
nHpOpPMALNH, B
COOTBETCTBHH C
TpeOOBaHUAMH U
YCIOBHUSAMH 3aa4H

3HaeT Ha CpeiHeM
YPOBHE MEXaHU3MBI U
METOIUKH
CHCTEeMaTH3aLHH,
aHaJIM3a ¥ CUHTE3a
nHpOpMAaLNH, B
COOTBCTCTBHU C
TpeOOBAHUSAMH U
YCJIOBHSMH 3aJ1a4H

3HaeT Ha BBICOKOM
YPOBHE MEXaHU3MBI U
METOJIUKH
CHCTEMAaTH3alHN,
aHaM3a ¥ CUHTE3a
nHpOpPMANNH, B
COOTBETCTBUU C
TpeOOBaHUSAMH U
YCIIOBUSIMU 3aJ1a4

Ymers Y2:
CHCTEMaTH3UPOBATh U
KPUTUYECKH
AQHAITU3HPOBATh
uHpopmanuio,
HEOOXOMMYIO ISt
peueHus
MOCTaBJICHHOM 3a1a4u

He ymeer
CHCTEMaTH3HPOBATh U
KPUTHYECKH
aHATM3UPOBATH
nndopmanmuto,
HEOOXOUMYIO JUIs
peueHus
TIOCTaBJIEHHOH 3a1aun

YMeer Ha HU3KOM
yYpOBHE
CHCTEeMaTH3UPOBATh U
KPUTHYECKH
aHaJIM3UPOBATh
WHPOPMALIHIO,
HEOOXOTUMYIO JJIst
pemeHns
NIOCTaBJICHHOMU 3334l

YMeer Ha cpenHeM
YpOBHE
CUCTEMATHU3UPOBATH U
KPUTHYECKH
aHaJIM3UPOBATH
HHPOPMALHIO,
HEOOXOTUMYIO JIIS
peLIeHUs TOCTaBICHHON
3a7a4u

‘YMeeT Ha BEICOKOM
YpOBHE
CHUCTEMATH3UPOBATh U
KPUTHYCCKH
aHANTM3UPOBATh
“HpOPMALIHIO,
HEOOXOTUMYIO JJIs
peureHus
MMOCTaBJICHHON 3a7aun

Bianers B2:
METOANKOHN
CHCTEeMaTH3aIUH,
aHanu3a HHpOpPMaIH
B COOTBETCTBHUH C
TpeOOBaHUSAMH U
YCIIOBHSIMU 3a/Ia4H

He BimageeT MeToquKoMn
CHCTEMAaTH3aliH,
aHanmm3a nHGopMAaIH
B COOTBETCTBHU C
TpeOOBAHUSIMH U
YCIIOBUSIMHU 33]1a4H

BnaneeT Ha HU3KOM
YpPOBHE METOJAUKOMN
CHCTEMaTH3aIUH,
aHanu3a HHOpMaLUH
B COOTBETCTBHUH C
TpeOOBaHUSAMU U
YCIIOBHSMU 3a/Ia4H

Buageer Ha cpenqHem
YPOBHE METOAUKOMN
cUCTeMaTHU3alH,
aHanM3a HHQOpMAINH B
COOTBETCTBUHU C
TpebOBaHUAMU U
YCIIOBUSIMHU 33J1a4H

Bnaneer B
COBEPIIIEHCTBE
METOIUKOM
CHCTEMATHU3AIIH,
aHanm3a HHGOpMAIHH
B COOTBETCTBHU C
TpeOOBaHUSAMH U
YCIIOBUSIMU 3a]]a91

VK-1.3. Ucnons3yet
METOIHMKH CUCTEMHOTO
MOX0/1a TIPH PEIICHUH
MOCTABJICHHBIX 337124

3HaTh: 33 METOAUKHU
CHCTEMHOIO II0JX0/1a
[IPH PEIICHUU
IIOCTaBJIEHHBIX 3a1a4

He 3naeT MmeTogukmn
CHCTEMHOI0 IIOAX01a
MIpH PELICHUH
IIOCTaBJICHHEIX 33124

3HaeT Ha HU3KOM
YPOBHE METOAHMKH
CHCTEMHOI0 IOIX0/1a
MIPH PELICHUU
IIOCTABJICHHBIX 3a1a4

3HaeT Ha CpeTHEM
YPOBHE METO/INKH
CHCTEMHOTI'0 TT0/IX0/1a TPH
pEeLIeHNH OCTAaBIEHHBIX
3amad

3HaeT B COBEPILICHCTBE
METO/IMKH CUCTEMHOTO
MOAXO0/a IPH PEUICHUH
TIOCTABJICHHBIX 3a/1a4
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KO,H KOMIICTCHIIMHU

KOIL 1 HAMMCHOBAHUC

KOII 1 HAMMCHOBAHUC

Kpurepun olieHnBaHMs pe3yIbTaTOB 00yUYECHUS

HHAMKaTOpa pe3ynbrara o0ydeHus 1-2 3 4 5
JOCTHKEHHSA 10 AUCTIUIUTIHE
kommeTernyn (1K)
Ywmerts: V3 npumenats | He ymeer npuMeHSTH YMeer Ha HU3KOM YMeer Ha cpeiHeM YwMmeer B
METOIUKH CHCTEMHOTO | METOJUKH CHCTEMHOTO | YPOBHE IMPUMEHSIThH YPOBHE IPUMEHATH COBEPIIIEHCTBE

MIOJX0/a PU PELICHUHN
MIOCTABJICHHBIX 3a/1a4

MIOJIX0/1a TIPH PEIICHIH
IMOCTaBJIEHHBIX 33129
OH IeATEILHOCTH

METOIUKH CHCTEMHOIO
MTOIX0/1a TIPY PEIICHUHN
MOCTaBJIECHHBIX 3a7a4
OM IeSITeILHOCTH

METOIUKH CHCTEMHOTO
MIOTX0/1a TIPH PEIICHIH
MOCTaBJICHHBIX 3a7a4 Ol
NeATELHOCTH

TIPUMEHSITh METOIMKHI
CHCTEMHOTIO ITOX01a
TIPH PEUICHUN
MMOCTAaBJICHHBIX 3aJa4
OH IeSITeILHOCTH

Bnanets: B3 umeer
OIIBIT HpI/IMeHeHI/IH
METOOAUKH CUCTCMHOI'O
MO/IX0J1a TIPU PEIIEHUU
IIOCTaBJIEHHBIX 3a7a4

He BinageeT onsiTom
HpI/IMeHeHI/IH MECTOAUKU
CHCTEMHOIO IIOAX01a
MIpH PELICHUH
IMOCTaBJIEHHBIX 33129

Bnaneer Ha HU3KOM
YpPOBHE OTILITOM
MPUMEHEHHU ST METOIUKU
CHCTEMHOI0 IIOAX01a
TIPH PEUICHUN
IIOCTaBJIEHHBIX 3a71a4

Bnaneer Ha cpenHem
YPOBHE OIIBITOM
MPUMECHCHUA METOANKHU
CHUCTEMHOTI'0 MOAX0/a TIPU
pEIICHIH TTOCTABICHHBIX
3amad

Bnaneer B
COBEPIIECHCTBE OMBITOM
HpI/IMeHeHI/Iﬂ MCTOOAUKHU
CHCTEMHOI0 IIOAX01a
TIPH PEUICHUN
IIOCTaBJIEHHBIX 3a1a4

YK-2. Cnocoben
OTIPEETISATh KPYyT
3a7a4 B paMKax
MIOCTABJIEHHOH LIeNn
1 BBIOWPATh
ONTHMAJIbHBIE
CIoco0BI UX
peLIeHusl, UCXOAS
U3 IEUCTBYIOMINX
MPaBOBBIX HOPM,
HUMEIOIINXCS
pecypcoB u
OTpaHUYEHUN

YK-2.1. IIpoBogut
aHaJIU3 [I0CTABJICHHON
ey u Gopmynupyer
COBOKYITHOCTb
B3aMMOCBA3aHHBIX
3aj1a4, KOTOpHIC
HE00X0MMO peInTh
IUTSL €€ TOCTHKCHHS

3HaTh 34: OCHOBHBIE
TIPUHITUITEL
TIPUMEHECHHUS
HH(POPMAINOHHBIX
TEXHOJIOTU annapara
MIPH MTOCTAHOBKE 3a/1a4
U BBIOOpa METOJIOB HX
petieHus

He 3naeT ocHOBHBIE
TIPHUHITHTIBT
MIPUMEHECHUS
HHPOPMATMOHHBIX
TEXHOIIOTHH armapaTa
MIPY IOCTAHOBKE 3a/1a4
1 BIOOpa METOJIOB MX
penieHus

3HaeT Ha HU3KOM
YpOBHE OCHOBHBIE
TIPUHITUITEL
TIPUMEHECHHUS
HHPOPMAIMOHHBIX
TEXHOJIOTU annapara
TIpH MTOCTAHOBKE 3a/1a4
U BBIOOpA METO/IOB UX
penieHus

3HaeT Ha CpeTHEM
YpOBHE OCHOBHBIE
TIPUHIUITE] IPAMEHCHHS
HHPOPMAIMOHHBIX
TEXHOJIOTHH armapaTa
MIPY IOCTAHOBKE 3a/1a4 U
BBIOOpA METOJ/IOB UX
penieHus

3naet Ha BricOKOM
YpOBHE OCHOBHBIE
TIPUHITUTIBL
TIPUMEHEHHS
HH(POPMAIIMOHHBIX
TEXHOJIOTUH anmnapara
TIpY [TOCTAHOBKE 3a/1a4
¥ BBIOOPA METO/I0B UX
peneHus

Ymets Y4: npuMeHaTs
METOJBI €CTECTBEHHBIX
HayK IpH
HCCIIeJOBAaHUH 33134

He ymeer npumeHaTh
METOBI €CTECTBEHHBIX
HayK IIpH
UCCIIEI0BaHUU 33134

YMeeT Ha HU3KOM
YpOBHE TIPUMEHSTH
METOIBI €ECTECTBEHHBIX
HAyK MpH
HCCJIEIOBAHUH 3a1a4

YMeerT Ha cpeiHEM
YPOBHEC NIPUMCHATH
METOAbI €CCTCCTBCHHBIX
HayK IIPU UCCIIeI0BaHUU
3ajgau

YMeeT Ha BBICOKOM
YpOBHE TIPUMEHSTH
METOBI €CTECTBEHHBIX
HAyK MpH
HCCJIEIOBAHUH 3a1a4

Bnanetrs B4:
HaBBIKAMH aHAJIN3a,

He BJIaACCT HaBBIKaMH
aHalJin3a, CUHTEC3a U

BnaneeT Ha HU3KOM
YPOBHE HaBbIKaMU

Buageer Ha cpenHem
YpOBHE HaBBIKAMU

Binaneer B
COBEPILIEHCTBE

00006meHus aHaM3a, CHHTE3a U aHaJM3a, CHHTE3a U HaBBIKaMM aHAJIN3a,
CHUHTe3a U 00001IeHNs
WH(OpMALH nHpopmanuu 000011eHUs 0000meHnss ”HPOPMALMK | CHHTE3a M 0000IeHNs]
P nHpOpMAUN HHPOPMAITII

17
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VK-2.2. Beibupaer
ONTUMAITBHBIN CITOCO0
peuieHus 3anad,
UCXOMSI U3 IMETOIIIXCSI
pecypcoB u
OTpaHUYEHUH.

3Hare: 35
OIITUMAJIBHBIN CITIOCO0
peleHus 3a1a4,
HCXOJs U3 UMEIOIHNXCS

He 3naer
OIITUMAaJIbHBIN CII0CO0
peleHus 3a1ad,
HCXOS M3 UMEIOIIHNXCS

3HaeT Ha HU3KOM
YPOBHE ONTUMAaNbHbIN
croco0 perieHus
3a1ad, HCXOs U3

3HaeT Ha CpeiHEM
YPOBHE ONTUMAJIbHBIN
croco0 pelreHus 3a1a4,
UCXOSI N3 IMEIOIIUXCS

3HaeT B COBEPIIEHCTBE
ONTUMAaJIbHBIHN CIIOCO0
pelIeHus 3a1a4,
HCXOJIST U3 UMETOIIMXCS

pecypcoB u pecypcoB 1 HMEIOLINXCS PECYPCOB | PECYPCOB H pecypcoB H
OTrpaHUYEHUI OTpaHUYECHUM. Y OTpaHUYEHUM. OTpaHUYECHUH. OTpaHUYEHUM.
Ywmets: V5 onpenensate | He ymeer onpenenats | YMeeT Ha HU3KOM YMeeT Ha cpeiHeM YwMmeer B
ONITHUMAJIBHBIH CIIOCOO | ONTUMaJIbHBIN CIIOCO0 | YPOBHE ONpPENeIsITh YPOBHE OIIPEICIIATh COBEPIICHCTBE
pemeHus 3aaad, peuieHus 3anad, ONITHMAJIBHBIH CIIOCO0 | ONTHUMAJBHBIN CIIOCOO OTIPEAEIATh

HUCXO0JA U3 UMCIOIIUXCA

UCXoas U3 UMCIOIIUXCA

peleHus 3aaad,

peuicHus 3aga4, UCXoas

OIITUMAJIbHBIN CIIOCO0

pecypcoB u peCypcoB u HCXOJS U3 UMEIOLIMXCS | U3 UMEIOLINXCS PECYPCOB | pELIEHUs 3aad,
OTrpaHU4YEHUM. OTpaHUYCHUM. pecypcoB 1 U OTPAaHUYECHUM. HCXO0Is U3 UMEIOILHXCSA
OTpaHUYEHUH. pecypcoB u
OrpaHUYEeHUH.
Bianers: B5 HaBeikom | He BiazmeeT HaBBIKOM Bnaneer Ha HU3KOM Buageer Ha cpenHemM Bnaneer B
MIPUMEHEHHUS MIPUMEHEHUS YpOBHE HaBBIKOM YpOBHE HABBIKOM COBEPIIEHCTBE
ONTUMAJILHOTO ONTUMAJIBLHOTO MIPUMEHEHUSI [IPUMEHEHHUS HaBBIKOM NPUMEHEHUS
criocoba pereHust crocoba penieHus OIITUMAaIbLHOIO OITHMAJLHOIO CIIoco0a OIITUMAaJIbLHOIO

3aj1a4, UCX0As 13
UMEIOIIUXCS] PECYPCOB
U OTpaHUYEHUH.

3a1ad, UCXOs U3
UMEIOIINXCSI PECYPCOB
Y OTpaHUYEHUI

crioco0a perreHus
3a/1a4, UCXO U3
HMEIOLIUXCS PECYPCOB
Y OTpaHUYEHUMH.

pelIeHus 3a1a4, UCXOAs
U3 UMEIOIIUXCSI PECYPCOB
Y OTpaHUYEHUI

crioco0a penreHus
3a/1a4, UCXOs U3
HUMEIOLUXCS PECYPCOB
Y OTpPaHUYEHUH.

VK-2.3. Ananusupyer
JIeHCTBYIOIIIEE
3aKOHO/IATEJIbCTBO
MPaBOBBIC HOPMBEL,
perynupyoiiue
obnactp
npodeccnoHaTbHOMI
JIeITeIIbHOCTH

3Hatb 36: BUIBL

He 3Haer Bunb!

3HaeT Ha HU3KOM

3HaeT Ha CpeaHeEM

3naet Ha BrIcOKOM

JIMLEH3UPOBaHUS YPOBHE BUJIbI YPOBHE BU[IbI YPOBHE BUbI
JIMLEH3UPOBAHUS

KOMIIBIOTEPHBIX JIMLCH3UPOBAHUS JIMLEH3UPOBAHUS JIMLEH3UPOBaHUS
KOMIIBIOTEPHBIX
IPOIDAMM 1 IIPOrpaMM U KOMIIBIOTEPHBIX KOMIIBIOTEPHBIX KOMIIBIOTEPHBIX

porp HaKJIaJbIBAEMbIX NIPOrpaMMm U IPOrpaMMm U IIPOrpaMM U
HAaKJIaJbIBAEMBbIX
e ——— JIULCH3UAMU HAaKJIaJbIBAEMBbIX HaKJIaJbIBAEMBIX HaKJIaJbIBAEMbIX
N OTrpaHUYEHUI JMLECH3USIMU JIMLEH3UAMU JULECH3USAMU
OTrpaHUYECHUI . o o
OTrpaHUYEHUI OrpaHUYEHUN OTrpaHUYEHUI

18




KO,H KOMIICTCHIIMHU

Kon u HanmeHoOBaHME
UHAUKATOpa
JOCTHKEHHS

komneTernun (1K)

Kon u HaumenoBanue
pe3ynbTata 00y4eHuUs
10 JUICIUTUINHE

Kpurepun olieHnBaHMs pe3yIbTaTOB 00yUYECHUS

1-2

3

4

Ymers Y6: ohopMILsITh
MIPOTPaMMHBIN KO B
COOTBETCTBHH C

He ymeer oopmisiate
IIPOrpaMMHBIN KOJ B
COOTBETCTBHH C

YMeeT Ha HU3KOM
ypOBHE 0POPMIIATH
MPOTPaMMHBIA KOJI B

YMeer Ha cpenHeM
YpOBHE 0OPMIIATH
MPOTrPaMMHBIN KO/ B

‘YMeeT Ha BEICOKOM
YpOBHE 0QOPMIIATH
MPOTPaMMHBIN KOJT B

TpeOOBaHUAMH, COOTBETCTBHH C COOTBETCTBUH C COOTBETCTBHUH C
TpeOOBaHUAMI,
IPUHATBIMH LT MPUHATBIMU IS TpeGoBaHUSIMU, TpeOOBAHUSAMH, TpeOOBaHUIMH,
P COOTBETCTBYIOIIETO TIPUHATBHIMH IS TIPUHATHIMH IS TIPUHATHIMU IS
COOTBETCTBYIOIICTO
a3bIKA SI3BIKA COOTBETCTBYIOIIETO COOTBETCTBYIOLIETO COOTBETCTBYIOIIETO
MIPOTPaMMHUPOBAHHS SI3BIKA SI3BIKA SI3BIKA
MIPOTpaMMHPOBaHUS
MIPOrPaMMHPOBAHUS MporpaMMHUPOBaHHUS MPOrpaMMHPOBAHHUS
Bragers B6: He Brnageer Bnaneer Ha HU3KOM Bnaneer Ha cpenHem Bnaneer B
CHOCO6HOCTI.>IO CHIOCOOHOCTHIO YPOBHE CIIOCOOHOCTBIO | YPOBHE CIIOCOOHOCTBHIO COBEpILCHCTBE
OTIpeNeNATh eI U OTIpeNIeNIATh LeH U ONpEeNeNATh e U CIIOCOOHOCTBIO
OTIPENIeIIATE eI U
30129 TIpH 3aJa9u Ipu 3a/a4d Ipu 3aa9u Ipu OTIPENIeNIATH eI U
ODOrDAMMEOM IIporpaMMHOM IporpaMMHOM MMpOrpaMMHOM PCHICHUN 3aja4u 1npu
porp N peIIeHIH TIPOCKTHOM peIICHUH TPOCKTHOM MIPOSKTHOM TIPOTPaMMHOM
peIlIeHNH IPOEKTHOM . o . N
POdECCHORAHHOR npodeccroHaNbHOI npodeccuoHaIbHOM npodeccHoHaIBLHOMN peIIeHUH TPOCKTHOM
35:[%“ c VaeTOM 3aJa9H C y4ETOM 3a[1aud C YIETOM 3329 C y4ETOM po¢heCCHOHATBHOMH
oc CHL?;. PECYpPCHBIX: PECYpPCHBIX: PECYPCHBIX: BpEMEHHBIX, | 3aJa4H C yIETOM
g eiI/[I;HHH); BPEMEHHBIX, BPEMCHHBIX, (bUHAHCOBBIX — PECYPCHBIX:
(ﬁ/IHaHCOBH’X (hMHAHCOBBIX — (hMHAHCOBBIX — OrpaHUYEHUN B BPEMEHHBIX,
OTpaHUYCHUH B OTpaHUYCHUI B COOTBETCTBUH C (hMHAHCOBBIX —

OrpaHUyYEHUI B
COOTBETCTBHUH C
HOPMaTHBHO-IIPABOBOM
JIOKyMEeHTaluuen

COOTBETCTBHUU C
HOPMAaTUBHO-TIPAaBOBOM
JIOKyMEHTalueu

COOTBETCTBUU C
HOPMAaTHBHO-TIPAaBOBOI1
JIOKyMEeHTaluuen

HOPMAaTUBHO-IIPAaBOBOM
JIOKyMEHTaluen

OrpaHUYeHUl B
COOTBETCTBUHU C
HOPMAaTUBHO-IIPaBOBOM
JIOKyMEHTaluel

[TIKC-1

[IKC-1.1. [IpoBoxut
UCCIIEIOBaHMS Ha BCEX
JTanax *XU3HEHHOTO
IIUKJIa IPOTPAMMHBIX
CpPEZCTB.

3Hath 37: MoACIH U
JTamnbl JKU3HEHHOIO
LUKJIA TPOTPaMMHBIX
CpEJICTB B
COOTBETCTBHH C
HOPMaTHUBHOM
JIOKYMEHTaIIUEeH.

He 3naer monenu u
3Tanbl KUZHEHHOTO
IIUKJIa TIPOTPAMMHBIX
CpEeJICTB B
COOTBETCTBUHU C
HOPMAaTUBHOM
JIOKyMEHTaleH.

YacTUuHO 3HAET
MOJIENU 1 ITAIBI
JKU3HEHHOTO IIUKJIa
MIPOrpaMMHBIX CPECTB
B COOTBETCTBUHU C
HOpPMaTUBHOM
JOKyMEHTaIUeH, HO
3aTpyAHSACTCS B
($OpMyIHPOBKAX.

3HaeT MOJENH U STaIbI
JKU3HEHHOTO 1IMKJIa
MIPOTrPaMMHEBIX CPEJICTB B
COOTBETCTBUHU C
HOPMaTHUBHOM
JIOKyMEHTalueu u
JIOIYCKaeT psiji
HETOYHOCTEH.

B coBepieHcTBE 3HaeT
MOJIENHU U ITaIbl
JKU3HEHHOTO LIUKJIa
MIPOrpaMMHBIX CPEICTB
B COOTBETCTBUHU C
HOPMAaTUBHOU
JIOKyMEHTalueH.
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YMmerp Y7: npUMEHATH
COOTBETCTBYIOIINE
MOJIETIH HTATIbI
YKM3HEHHOTO IMKJIa
MIPOTPaMMHBIX CPEACTB
Ipu X
MIPOCKTUPOBAHUH U
paspaboTke.

He ymeer npuMeHsTH
COOTBETCTBYIOIIHE
MOJIEIIH 3TaIbl
JKM3HEHHOTO IIMKIIA
MPOTPaMMHBIX CPEACTB
HpH UX
MPOEKTUPOBAHHUU U
pa3paboTke.

YacTuuHo ymeer
NIPUMEHSTD
COOTBETCTBYIOIINE
MOZEIH 3TaIlbl
JKU3HEHHOTO LMKJIa
NIPOTPAMMHBIX CPENICTB
U UX
MPOEKTUPOBAHUU U
pa3paboTke, HO
JIOITyCKAET PSI OITHOOK.

YMeeT npuMeHITh
COOTBETCTBYIOIITHE
MOJIEJIU 3TaIbl
KI3HEHHOTO ITUKJIa
MPOTrPaMMHBIX CPEACTB
TIPH UX TIPOCKTHPOBAHUH
U pa3paboTKe U
TIOITyCKAaeT Psif
HETOYHOCTEH.

B coBepiieHcTBE yMeeT
TIPUMEHSATH
COOTBETCTBYIOLINE
MO/IEITH ATATIBI
JKM3HEHHOTO IUKJIa
MIPOTPaMMHBIX CPEICTB
Ipy ux
TIPOCKTUPOBAHHUH H
paspaboTtke.

Bnangets B7: MmeTogamu
MIPOBEICHUS
HCCIIENOBAHMS Ha BCEX
JTarax >KU3HEHHOI O
OUKJIa TIPOTPAMMHBIX
CPEJICTB.

He Bnageet metomamMu
MIPOBEACHUS
HCCJIEIOBAaHMUA Ha BCEX
JTanax >XKH3HEHHOTO
LUKJIa TPOTPaMMHBIX
CpEJCTB.

YacTudaHO BIageeT
METOJaMU POBECACHU A
HCCIIeIOBAHHS Ha BCEX
JTamnax >KU3HEHHOTO
LUKJIA POTPAMMHBIX
CPEICTB, HO OMYCKaeT

Braaneer MmeTomamu
MIPOBEJICHUS
HCCIIEOBAHMS Ha BCEX
JTanax >KM3HEHHOI'O
IIUKJIa TIPOTPAMMHBIX
CPEJICTB U JIOMYCKAeT psij

B coBepiencTBe
BJIaiceT METOJaMU
MIPOBEICHNUS
UCCIeZIOBaHUs Ha BCEX
JTamnax KU3HEHHOTO
IIUKJIa IPOTPAMMHBIX

psA OIHOOK. HETOYHOCTEM. CPEICTB.
He 3HaeT MIPUHLIMIIBI YacTU4uHO 3HaEeT 3HaeT IPUHLIUIIBL B cosepiueHncTBe 3HaeT
3uats 38: IPUHIHATIBL (bopmupoBaHus IPUHIIATIBI (bopmupoBaHus TPUHIIATIBI
[IKC-1.2. bopmupoBaHus KOHIeMNH npoekta | popmMuposans KOHIICTIIHH MPOCKTA B (bopmupoBaHus
PaspaGaTbiBaet KOHIIENIMK npoekra | B PaMKax KOHUETIMHI MPOCKTA B | pamMkax 0003HAYEHHOH | KOHUCHILNH NPOCKTa
KOHIIETIINIO CHCTEMBL. | B PAMKAX 0003HaYEHHON pamKax 5 MPOOJIEMBI 1 ziomycKaet B paMKax 5
0603HAUCHHOI poGIEMBI 0003HAYEHHOU PSII HETOYHOCTEM. 0003HaYEeHHOH
poOJIEMBL, HO poOIIeMBI
IPOOJIEMBI
3aTpyAHAETCS B
(hopMyITHPOBKAX.
He ymeer YacTuuHO ymeeT YMeet pazpabarbiBaTh B cosepmiencTBe ymeeT
Ywmets V8: paszpabaTbIBaTh pa3pabaTbeIBaTh KOHIIETIIUIO MTPOEKTa B pa3pabaTbIBaTh
paSpa6aTBIBaTB KOHICHIHIO IIPOCKTa B KOHIICIIIUIO ITPOCKTA B paMKax 0003HaUYEeHHON KOHIICIIIUIO ITPOCKTA B

KOHIICTIIUIO ITPOCKTA B
paMkax 0003HauYECHHOM
poOIIeMEI,
(bopMynHupys 1eib,
3aJ1a4M, aKTyaJbHOCTb,
3HaYMMOCTB ITPOEKTa

pamMkax 0003HauEHHOM
npo0GJIeMsl,
dhopmynupys menn,
3aJ]auu, aKTyallbHOCTb,
3HAYUMOCTH IIPOEKTA

pamKax 0003HauYEeHHOU
po0eMBl,
dhopmynupys nenb,
3a/1a4u, aKTyaJIbHOCTb,
3HAYMMOCTb IIPOCKTA,
HO JIOITYCKaeT psij
OmnOOK.

po6IeMbl, GOpMyTUPYS
1IeJTb, 33/1a4H,
aKTyallbHOCTb,
3HAYUMOCTH NPOEKTA U
JIOITYCKAeT psij
HETOYHOCTEN.

pamkax 0003HauYEeHHOU
po0emsl,
hopmynupys nenb,
3aJla4u, aKTyalIbHOCTb,
3HAYUMOCTb IIPOEKTa
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IIKC -1
CrrocoOHOCTh
NPOBOJIUTH
HCCIENOBaHUA Ha
BCeX dTarax
JKU3HEHHOTO IIUKJIA
NIPOTPaMMHBIX
CpeacTB
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1-2

3

4

Bnagers B8:
HAaBBIKAMH
COCTaBJICHHS TIJIaHA
rpaduka pearn3aum
IIPOEKTa B IEJIOM U
IJIaHA-KOHTPOJIS €r0

He Brameer HaBBIKAMuI
COCTaBJICHHS TUIAHA
rpaduka peanu3anuy
MPOEKTa B LIEJIOM U IJIaHa-
KOHTPOJIA €T0
BBITIOJTHEHHS

YacTtuaHO BrajgeeT
HaBBIKAMH COCTABIICHUS
IU1aHa rpaduka
peayi3aluy IpoeKTa B
LIEJTIOM U TUIaHa-KOHTPOJIS
€ro BBIIIOJIHEHUS, HO
JIOITYCKAET PsIII OIIHUOOK.

Bnaﬂee’r HaBbIKaMH
COCTaBJICHUA ITJIaHa l"pa(bl/IKa
peaim3alu IMMpocKTa B
LEJIOM U ITUIaHA-KOHTPOJIA
€T'0 BBIIIOJTHCHUA U

JIOMYCKAET psiJi HETOUHOCTEM.

B coBepmencTBe Biageer
HaBBIKAMH COCTABIICHUS
II1aHa rpaduka
pean3aiuy IpoeKTa B
LIETIOM M TUIaHA-KOHTPOJIS
€ro BBIOJIHCHUS

BBIIIOJIHEHUS
IIKC-1.3. He 3Haet coBpemenHyto | YacTHUHO 3HAeT 3HaeT COBPEMEHHYIO B coBepiieHcTBE 3HaeT
PazpabarsiBaer 3Hath 39: HOPMaTHBHYIO 0a3y 1 COBPEMEHHYIO HOpPMaTHBHYIO 0a3y u COBPEMEHHYIO
TEXHUYECKOE 3aJaHHe COBPEMEHHYIO I'OCThr, HOpMaTHBHYIO 0a3y u I'OCThr, HOpMaTHBHYIO 0a3y u
Ha CUCTEMY. HOpPMAaTHBHYIO 0a3y u perjaMeHTHpYIOIIHeE T'OCTp, periaMeHTHpYIOIIHe T'OCTp,

T'OCThwi,
perIaMeHTHPYIOIIHE
nporiecc paspadborku T3

nporiecc paspadotku T3

periaMeHTHPYIOIINE
nporecc pa3paboTKu
T3, HO 3aTpyaHseTCS B
(hopMyIHPOBKAX.

nporiecc paspadorku T3 u
JIOTTYCKAeT Psijl
HETOYHOCTEH.

periaMeHTHpYIOLe
mporecc pazpadotku T3

VYmets V9:
000CHOBEIBATE U
HHaHI/IpOBaTI) COCTaB "
ApXUTEKTYPY
MOJIEIINPYEMBIX
CIOKHBIX CUCTEM;

He ymeer
000CHOBBIBATh U
IJIaHUPOBATH COCTAB U
APXUTEKTYpy
MOJCIUPYEMBIX
CJIO’KHBIX CHCTEM;

YacTuuHO ymeeT
00OCHOBBIBATH U
IUIAHUPOBATH COCTAB U
ApXUTEKTYpy
MOJEINPYEMBIX
CJIO’KHBIX CUCTEM;

VYMeeT 000CHOBBIBAThH U
[UIAHUPOBATh COCTAB U
APXUTEKTYPY
MOJICTTUPYEMBIX CIOMKHBIX
cucTeEM; 00OCHOBBIBATE B
[UIAHUPOBATh COCTAB U

B coBepiieHcTBE y™mMeeT
00OCHOBBIBATH U
TUIAaHUPOBATHL COCTaB U
ApXUTEKTYpY
MOJIEJINPYEMBIX
CJIOXKHBIX CHCTEM;

000CHOBBIBATH U 00OCHOBBIBATh U APXUTEKTYPY 00OCHOBBIBATh U
00OCHOBBIBATH U

IUIAaHWPOBATh COCTaB M | IUIAHUPOBATH COCTAB U | MIPOEKTUPYEMBIX TUTAHUPOBATh COCTAB U
IUTAHUPOBAThH COCTAB U
ADXUTOKT ApPXUTEKTYpy ApPXUTEKTYpy nH(pOpPMALMOHHBIX, ApXUTEKTypy
Hp OCKTIL yrg;mx MPOEKTUPYEMBIX MIPOEKTHPYEMBIX ABTOMATH3UPOBAHHBIX U | MPOEKTUPYEMBIX
Hg o MEI}IIHOHHHX MHPOPMALMOHHBIX, WH(POPMAINOHHBIX, AaBTOMATHYECKUX CHCTEM | MH(OPMAIMOHHBIX,

P ’ ABTOMATH3UPOBAHHBIX M | aBTOMAaTU3UPOBAHHBIX U | U JOMYCKAET Psift aBTOMATU3HPOBAHHBIX U

ABTOMAaTH3UPOBAHHBIX U N

ABTOMAaTHYECKUX ABTOMATHYECKHX HETOYHOCTEH. ABTOMATHYECKHIX
aBTOMaTHYECKHX

cUCTEM CHCTEM, HO JIOITyCKaeT cHCTEM
CHCTEM

psix ommOoK.
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Brnanets B9: HaBeIKamu
pa3paboTku
KOHILIENTYaJIbHBIX
CTpaTeruil peleHus
3a7a4 MOJCITMPOBAHMS
U IPOEKTHPOBAHUS
aBTOMAaTH3HPOBaHHBIX
nH(pOpPMaMOHHBIX
CHCTEM

He Bnageer HaBbIKaMH
pa3paboTku
KOHLIETITYaJ bHBIX
CTpaTEruil perexHus
3aJa4 MOJIETUPOBAHUS
Y TIPOEKTUPOBAHUS
ABTOMATU3UPOBAHHBIX
MH()OPMALTMOHHBIX
cUCTEM

YacTuuHO BiageeT
HaBBIKAMH pa3paboTKu
KOHLIENTYaJIbHBIX
CTpaTeruil peleHus
3a71a4 MOJICITMPOBAHHMS
1 IPOCKTHPOBAHUS
ABTOMATU3UPOBAHHBIX
nH(pOpMaIMOHHBIX
CHCTEM, HO JIOIyCKaeT
psia OmHOOK.

Bnaneer HaBbIKaMu
pa3paboTku
KOHLIENTYaJIbHBIX
CTpaTeruil perenus 3aaad
MOJICTIMPOBAHHUS U
MIPOECKTUPOBAHHUS
ABTOMATU3UPOBAHHBIX
nH(pOpPMaMOHHBIX
CHCTEM H JIOITyCKAEeT P
HETOYHOCTEH.

B cosepiuenctse
BIIA/ICET HABBIKAMHU
pa3paboTku
KOHIIENTyaJIbHBIX
CTpaTeruil peleHus
3a]1a4 MOJENUPOBAHNUS
U IPOEKTUPOBAHUS
aBTOMATH3MPOBAHHBIX
UH()OpPMaLMOHHBIX
CHCTEM

IIKC-4
Cnoco6GHOCTE
BBITIOJHATH PabOTHI
10 00ECIIEUEHHIO
(bYHKIIHOHUPOBAHUS
0a3 IaHHBLIX U
00€CIeUYeHUI0 UX
HHPOPMAITMOHHOM
0e301macHOCTH

[IKC-4.3. Beibupaer
OCHOBHBIE CPEJICTBA
TOJIEPIKKA
MHPOPMAIMOHHON
6e30macHOCTH Ha
ypOoBHe 0a3 JaHHBIX.

3Hath 310: OCHOBHBIE
Cpe/ICTBA MOACPIKKU
UHPOPMAITUOHHOM
0€30MacHOCTH Ha
ypoBHE 0a3 JaHHbIX.

He 3HaeT ocHOBHBIC
Cpe/ACTBa MOAJIEPIKKH
HHPOPMATMOHHON
6e301acHOCTH Ha
ypoBHe 6a3 TaHHBIX.

YacTuyHO 3HaeET
OCHOBHBIE CPEICTBA
TOAJCPIKKH
UH(OPMALMOHHOH
0e30MacHOCTH Ha
ypoBHe 0a3 JaHHbBIX, HO
3aTpyAHSETCS B
(hopMyIHpOBKaX.

3HaeT OCHOBHBIE CPEACTBA
MOATICPKKH
HHPOPMAIMOHHOM
0e301acHOCTH Ha YPOBHE
0a3 TaHHBIX U JOMYCKAET
PsiL HETOYHOCTEH.

B coBepuieHcTBE 3HACT
OCHOBHBIE CPEICTBA
TIOACPIKKH
UH(OPMALMOHHO
0e30MmacHOCTH Ha
ypoBHe 06a3 TaHHBIX.

Ymets Y10:
OCYILECTBIISITH BEIOOD
CPEJ/ICTB MOJIEPIKKH
WHPOPMAINOHHON
6e30macHOCTH Ha
ypoBHe 06a3 JaHHBIX.

He ymeer
OCYILECTBJISATH BBIOOD
CPEZCTB MOJICPKKH
HHPOPMALMOHHON
6e3omacHoCTH Ha
ypoBHe 0a3 TaHHBIX.

YactuuHo ymeet
OCYIIECTBIISITH BBIOOD
CPE/CTB MOIEPKKH
UH(OPMALMOHHOH
6e3omacHOCTH Ha
ypoBHe 0a3 JJaHHbBIX, HO

JIOITYCKAET PsiI OITHOOK.

VYMeeT oCylIeCTBISATh
BBIOOp CpencTB
HOAJCPHKKH
nHpopMamoHHOH
0e30MacHOCTH Ha ypOBHE
6a3 TaHHBIX U JIOMyCKaeT
PsLI HETOYHOCTEH.

B coBepmieHcTBE ymMeeT
OCYILECTBIISATH BEIOOD
CPE/ICTB MOJICPKKH
UH(OPMALMOHHO
6e3omacHOCTH Ha
ypoBHe 0a3 TaHHBIX.

Bmanets B10:
MIPOrPaMMHBIMH
WHCTPYMEHTAMU ISt
O IICPIKKH
nH}popMannoHHOH
6e30macHOCTH Ha
ypoBHE 0a3 TaHHBIX.

He Bnaneer
MPOTPaMMHBIMH
HHCTPYMEHTaMU IS
MTOIIEPKKHU
nHpopMannoHHOH
6e30mmacHOCTH Ha
ypoBHE 0a3 TaHHBIX.

YacTuuHO BlIafceT
MIPOTPaMMHBIMH
WHCTPYMEHTAMU JIJISt
TIOJACPKKHU
nH(pOpMaMOHHOH
0€e301acHOCTH Ha
ypoBHE 0a3 JaHHEBIX, HO

JIOITyCKAET PSIA OMIHOOK.

Bnaneer nporpaMMHbIMU
WHCTPYMEHTaMH IS
TIOJIJIEPIKKH
nHPOPMAMOHHOM
0e301acHOCTH Ha YpOBHE
0a3 TaHHBIX U JIOMTyCKAeT
PS HETOYHOCTEH.

B cosepiienctse
BIIaJieeT
MIPOTPaMMHBIMHU
WHCTPYMEHTAMU I
TIOJICPKKH
HHPOPMAITMOHHON
6e3omacHoOCTH Ha
ypoBHE 06a3 TaHHBIX.
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