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1. Tleau u 3a1a4u 0CBOEHUS TUCHUTIIMHBI

Lenb IUCHMIUIMHBI 3aKIIOYAaeTCs B OBJaJCHUHM (yHIAMEHTAIBbHBIMU 3HAHUSMH B
00J1aCTH HEHPOHHBIX CETeH M MX MCIOJIB30BAaHUU IIPU PELICHUN HAYYHBIX M MPHUKIIAAHBIX 3a7a4.

3amaun JUCIUIUIHHEL:

— u3ydyeHue Oa30BBIX TEOPETHUECKHUX OCHOB METOJOJIOTHM HEHPOHHBIX CETeH,
MaTeMaTUYECKUX MOJEIEeH 1 METO/IOB, JISKAIINX B OCHOBE HEHPOHHBIX CETEH;

— (¢opMHpOBaHME YMEHUH BbIOOpa apXHUTEKTYpPbl HEHPOHHOW CceTH C Y4&TOM
0COOCHHOCTH pelIaeMbIX 3a/1ad,

— (dopMHpOBaHHE YMEHUI peann30BaTh HEWPOHHYIO CETh C UCIOJIB30BAaHUEM MAKETOB
porpamm;

— (¢opMHpOBaHHE HABBIKOB pPabOTBHl ¢ HaOOpaMy JaHHBIX, HMCHOJIb3YeMbIMU IS
00y4eHUsl HEHPOHHOM ceTH;

— (¢dopMHpOBaHHE YMEHHI aHAIIN3a PE3yJbTaTOB pabOTHl HEHPOCETH M KOPPEKTHPOBKH

MTOCTPOEHHBIX MOJIEIICH.

2. Mecto nucuuniaunbl B crpykrype OIIOII BO

JlucuuiuiiHa OTHOCUTCS K JWCHUIUIMHAM diektuBHOro wmoxyns «Digital & IT.
MammHHOe 00y4eHne U aHau3 JaHHBIX» YacTH y4eOHOro IulaHa, GOpMUpPYyEeMON y4aCTHUKAMU
00pa3oBaTENbHBIX OTHOIICHHH.

Heo0xoauMbIMu yCITOBUSIMU JUTSI OCBOSHHSI TUCIIMIIIIMHBI SIBIISTFOTCSI:

— 3HAHHE OCHOBHBIX MOHATUH JTUCKPETHOW MaTeMaTUKH, NPHUKIATHON aiaredpsl,
BBIYUCITUTENILHOW MaTeMaTHKH,

— 3HaHMEe OCHOB s3blKa MporpamMupoBanue Python, ymenwe paspabarbiBaTh
QITOPUTMBI PEIICHHS 3a]1a9 U 3aIMCHIBATh WX HA S3BIKE MTPOrPaMMHUPOBAHUS;

— BIIQJICHUE HAaBBIKAMH WCIIOJIB30BAHUSI KOMITBIOTEPHBIX TEXHOJOTUH W CpE/ICTB
00paboTku nHpoOpMaIuu.

ConepxaHue AMCUUIUIMHBI CIY>KUT OCHOBOW JJIi OCBOEHUS IUCHMIUIMH «[IpuknagHbie

3ala4i aHaJin3a JaHHBIX», U TPOXOXKACHUS ITPAKTHUKH, HaquO'HCCHeILOBaTCHBCKOﬁ pa6OTI>I.

3. Pe3yabTarnl 00y4eHHs 1O JTHCIUIIIHHE
IIponiecc m3ydeHuss AMCUMIUIMHBI HampaBieH Ha (HOPMUPOBAHHME  CIETYIOLINX

KOMIIETEHIINN:



Taonuua 3.1

KOZI 1 HAMMCHOBAHUC
KOMIICTCHIINH

Kox n HanmeHoBaHUe
MHUKATOpa JOCTHKECHHS
kommeTeHmyn (1K)

Kon n HauMeHOBaHME pe3yiibTaTa 00yUeHHUS MO
IHUCIUTIINHE

YK-1. Cnocoben
OCYIIECTBIISITH MOUCK,
KPUTHYCCKHI aHAIN3 U
CHHTE3 HH(pOpMAaIUH,
NPUMEHATH CUCTEMHBII
HOJXOJ VIS PELICHHUS
MIOCTaBJICHHBIX 33124

VK-1.1. OcymecTBisieT
BEIOOP aKTyaJIbHBIX
POCCHICKIX U 3apyOeKHBIX
HCTOYHUKOB, a TaK )K€ IOUCK,
c6op u 06paboTKy
uHpOpMAIUHU, HEOOXOUMOM
JUISL peLICHUS TTOCTaBJICHHOMN
3a7a4u

3naTh 31: MexaHH3MBI B METOIVKH ITONCKa, cOopa
1 00paboTKN HH(OPMAIHH, HEOOXOIMMOM IS
pelieHus MOCTAaBJICHHOM 3a1a4H.

VYMmers V1. AHanu3upoBaTh NPEACTABICHHBIE
HWCTOYHUKH HHPOPMALINH, BEITIOIHATE OTOOP
HYKHOU MH(pOpMAaIm.

Bnanmers B1: Meronukoii moucka, cbopa u
00paboTku HHGOpPMAIIH, HEOOXOIUMOH ISt
pEIICHUsI TOCTABICHHOW 3a1a4H.

VK-1.2. CucremaTtusupyer u
KPUTHUYECKH aHAJIU3UPYET
nH}pOpMaLHIO, MOTYICHHYIO
13 pa3HbIX HCTOYHUKOB, B
COOTBETCTBHH C
TpeOOBaHUAMU U YCIOBHAMH
331241

3Harh 32: MexaHu3Mbl U METOAUKHA
CHCTEMATH3alliH, aHAJIN3a ¥ CHHTE3a HHPOPMALIUH,
B COOTBETCTBUH C TPCOOBAHUSAMU M YCIOBUIMU
3a7a4H.

Ymerp ¥Y2: CucreMaTH3UpOBaTh U KPUTHYECKH
aHAIM3UPOBATh MHPOPMAIIHIO, HEOOXOUMYIO IS
peLIeHus! TOCTaBJICHHON 3a1auH.

Bnaners B2: MeTtonukoii cucTeMaTH3alum,
aHanu3a HHQOPMAIMH B COOTBETCTBHH C
TpeOOBaHUSAMHU U YCIOBUSAMH 33Ja4H.

VK-1.3. Ucnons3yer
METOIUKH CHCTEMHOTO
MIOJX0/Ia PU PELICHUHN
MIOCTaBJICHHBIX 3a7a4

3HaTh: 33 METOMKHU CUCTEMHOIO MOAX0a pU
peIICHIH MTOCTaBICHHBIX 3324

YMeth: V3 NpUMEHATh METOIUKH CUCTEMHOTO
ITOIX0/1a TIPU PEIICHUH ITOCTABICHHBIX 3a/1a4
METOJIMKH CUCTEMHOTO MOIX0/a TIPU PEeIICHUN
MMOCTABJIEHHBIX 3a1a4

Bnanets: B3 uMeeT onbIT IpUMEHEHHUS] METOAUKH
CHUCTEMHOTO TIOJIX0JIa IPU PEUICHUH MOCTABIEHHBIX
3a7a4

VK-2. Cnocoben
ONpeeIsATh KPYT 3ajay B
paMKax MOCTaBJICHHOH LieNn
Y BBIOUPATh ONTUMAIbHbIE
CHOCOOBI UX PEIICHHS,
HCXO[ISl U3 ICHCTBYIOLIUX
MIPABOBBIX HOPM,
MMEIOITNXCS PECYPCOB U
OrpaHUYEHUN

VYK-2.1. IlpoBoaut aHanus
IIOCTaBJICHHOW LIENH U
(bopMyIHpyeT COBOKYIHOCTh
B3aMMOCBSI3aHHBIX 33134,
KOTOpPBIE HE0OX0AUMO
PEIIUTh IS €€ TOCTIKEHUS

3HaTh 34: OCHOBHBIE IPUHLUIIBI IPUMEHEHUS
UH(OPMALMOHHBIX TEXHOJIOTHH anmapara npu
MIOCTAaHOBKE 33124 ¥ BEIOOpPAa METOJIOB UX PEUICHHUS.

YMets Y4: IpUMEHSTh METOJIbI €CTeCTBEHHBIX
HayK IpY UCCIEJOBAHUHM 3a/1ay.

Bianets B4: naBeikaMu aHanu3a, CHHTE3a U
00001IeHus HHPOPMAITHH.

YK-2.2. Beibupaer
ONTUMAJIBHBIH CIIOCO0
peLIeHH s 334, HCXOS U3
HUMEIOIHUXCS PECYPCOB U
OTpaHUYeHU

3HaTh: 35 ONTUMANBHBINA CIIOCOO peIIeHHs 3ajad,
HCXO0/I U3 MMEIOIIIXCS PECYPCOB M OTPaHUICHUH

YmeTb: Y5 onpenensats ONTHMAaIbHEIH criocod
pelIeHNs 3a1a4, HCXOsI U3 UMEIOIINXCS PeCypCcoB
Y OrpaHUyYeHu i

Bnagers: BS HaBbIKOM pUMEHEHUS ONITUMAIBHOTO
crioco0a penieHus 3a1a4, UCXOs U3 UMEIOIIUXCS
PECYPCOB M OrpaHUYECHUI

VYK-2.3. Amanmupyer
JIeHCTBYIOIIIEE
3aKOHOJIATEJIbCTBO U
MIPABOBbIE HOPMBI,
perymupyromue 00nacth
poeCCHOHATBHOM
JIeSITeIbHOCTH

3HatTh 36: BUIBI TUIEH3UPOBAHNS KOMITBIOTEPHBIX
IpOTpPaMM U HaKJIaJ(bIBAEMBIX JIUIIEH3UAMU
OTrpaHUYeHUN

Ymets Y6: 0popMIISITE IPOTpaMMHBIN KOJT B
COOTBETCTBHHU C TPEOOBAHUSIMU, IPUHITHIMU JIs1
COOTBETCTBYIOIETO s13bIKa IPOTrPaMMHUPOBAHHUSL.

Bnagers B6: criocoOGHOCTBIO ONIpEAETSTh [ENN |
3aJ[a4¥ IIpH [TPOTPaMMHOM PEIICHUHU ITPOEKTHON
podeCcCHOHANBLHOM 3aJja4ll C Y4€TOM PECYpPCHBIX:
BPEMEHHBIX, (PMHAHCOBBIX — OTPaHUYEHHN B
COOTBETCTBHHU C HOPMaTHBHO-TIPaBOBOH
JOKyMeHTalueu

TIKC-3 Cnocoben

TIKC-3.1 Onenka

3HaTh: 37 METOAMKY OLICHKH BO3JICHCTBHS Ha




pa3pabartbiBaTh ¥ MPOBOIUTH
MEPOTIPHUATHS TIO
TTOBBIIIICHUIO

BO3JCHCTBHS Ha
OKPYKAIOIIYIO CPEeIy U
JKCIIePTH3a MPOSKTOB

OKPYXKAIOUIYIO CPENly U DKCIEPTH3a MPOECKTOB

Vwmers: Y7 onieHuBaTh BO3AEHCTBUS Ha
OKPYIKaIOIIYIO CPEy U IKCIEPTH3a IPOCKTOB

3¢ exTHBHOCTH
MIPUPOIOOXPAHHOM

JCATCIBbHOCTH

Bianers: B7 HaBBIKOM OLIEHKH BO3IEHCTBHS HA
OKPY’KaIOMIYIO CPEeNy M IKCIEPTH3a MPOEKTOB

[IKC-3.3 Ananu3 npu4uH U
MOCJICCTBUH 3arpsA3HEHUS
OKpYXKAaroIIel cpenbl

3HaTh: 38 3Tamnsl U 3a1a4n (HaKTOPHOTO aHAIH3A U
MPOTHO3UPOBAHHMS B IPOECCHOHATIBHON
JeATEIbHOCTH

Ymets: Y8 penrate npakTHUECKUE 3aja9d aHa3a
JAHHBIX C UCIIOJIB30BAHNEM TEXHOJIOTUH
HCKYCCTBEHHOT'O MHTEIUICKTA

Bnanets: B8 HaBbIKaMy UHTEIIEKTYaIbHOTO
aHau3a JaHHBIX U IPOTHO3UPOBAHUS C
HCIOJIb30BaHUEM TE€XHOJIOTHI UCKYCCTBEHHOTO
HHTEJUIEKTa

4, O0beM IUCHUILINHBI

OO0l 00beEM IUCHUILIMHEBL COCTABIAET 3 3auéTHBIX equHuIbl, 108 yacos.

Tabnuua 4.1.
AynuTOpHBIE 3aHATHS/KOHTaKTHas padoTa,
®opma
dopma Kypc/ qac. CamocrosiTenbHas .
POMEXXYTOYHOM
o0yueHus ceMecTp [paktnyeckue | JlaboparopHbie pabora, Jac.
Jlexumun aTTeCTallu
3aHATHS 3aHSATHS
OYHasl 4/7 16 30 - 62 3auéT

5. CTpyKTypa M coJep:KaHue JUCHHUIIMHBI

5.1. CtpykTypa JUCUUILTHHBI/ MOIYIIS.

ouyHasi popma o0yuenus (OPO)

7 cemectp
Tabmuna 5.1.1
CrpykTypa AyTUTOpHBIE
Ne JUCHUTUTAHBI/ MO TYJIS 3aHsITHSA, Yac. CPC, | Bcero, OLieHOUHbBIC
/n | Homep Haunmenosanue qac qac Kon HJIK cpencTaa
JI. | Hp. | JIab. ' ’
paszena paszena
Bsenenue B Komnoksuym
1 1 TEMaTUKy 1 5 ) 5 8 Nel
HCKYCCTBEHHBIX
HEHPOHHBIX CeTeH
[TakeTsl nporpamm Komnoxsuym
2 2 JUTS pabOoTHI C 1 2 - 5 8 Nel
HEHPOHHBIMH CETSIMU VK-1.1
OOy4enue YK-1.2 Komnoxksuym
3 3 HEIPOHHOM CETH. 1 2 - 5 8 YK-1.3 Nel
HaGops! 1aHHBIX YK-2.1
IMonHOCBsA3HAs YK-2.2 Komnoxksuym
HeWpOHHAs CeTh YK-2.3 Nel
4 4 MIPSIMOTO 1 2 - 5 8 IKC-3.1
pacmipocTpaHeHHs IIKC-3.3
(FNN)
ITocTpoenue Komnoxsuym
ApPXUTEKTYPhI Ne2
> > HEHUPOHHOMU ceTH U ee ! 2 i > 8
oOyueHme
6 6 Pabora ¢ TensorFlow | 1 2 - 5 8 Komnnoksuym




n Kaggle Ne2

AHanu3 KayecTBa Komnoksuym
7 7 00yueHust Heiiponno#t | 1 2 - 5 8 Ne2

ceTH

[Ipumenenue Komnoxsuym
| o et 1l s |

perpeccuu YK-1.1

CBépTouHbIE YK-12 KonnokBuym
9 9 N 1 4 - 5 10 YK-1.3

HEHUPOHHBIE CETH Ne3

YK-2.1

IIpenBaputensHO VK-2.2 Komnoxsuym
10 10 06¥quHHe 1 4 - 5 10 VK-2.3 Ne3

HeHpOHHbIE ceTH MKC-3.1

Heiiponssie cetu 1ist [IKC-3.3 Kosnoksuym
11 11 3a1a4 00paboTKH 3 4 - 5 12 ' Ne3

€CTECTBEHHOTO SI3bIKa
12 12 PeIfyppeHTHLIe 3 5 i 7 12 Kosnoksuym

HeIlpOHHBIE CeTH Ne3
13 | 3auér - - - - - BOI'.I.pOCI)I e

3auéra
Uroro: | 16 | 30 - 62 108

3a0uHasi popma odyuenus (3P0)

VY4eOubiM mmanom 3P0 He npeycMOTPEHO

5.2. ConeprxkaHue TUCIUTIIIAHEI.

5.2.1. Coneprkanue pasaesoB JUCUUTUTMHEI (AUJIAKTHYECKUE STUHHIIB).

Paznen 1. «BBeneHue B TeMaTHUKy MCKYCCTBEHHbBIX HEWPOHHBIX CETEi». XPOHOIOTHYECKHE
STanbl pa3BUTHsS HEMPOHHBIX ceredl. Mozenb uckyccTBeHHOro HevipoHa Mak-Kamioka u Ilutca,
[Tepcentpon Pozen6narra. OpHOCIIONWHBIE M MHOTOCIONHBIE HepoHHble ceTu. CeTd MpsIMOro
pacrpocTpaHeHHsl U CeTH ¢ OOpaTHbIMU CBA3AMH. [loHsTHE «TIyOOKHME HEWPOHHBIE CETH» M HX
npeumyinectsa. Knaccudukanys HEHpOHHBIX ceTell B paspe3e pacnpOCTpaHEHHs CUTHAla U
IyOuHBl HEHpOHHOHM ceTu. 3ajgauM, pemaeMble TIIYOOKUMHM HEWPOHHBIMH ceTsMH. DyHKIUH
aktuBanuu. OO6opynoBaHue, npumensemoe Uil HelpoHHbelx cereil. CUDA — nporpamMMmHbIif
unrepgetic 11 GPU ot komnanuu NVIDIA.

Pazpmen 2. «[lakeTsl mporpamMm ajist pabOTBI ¢ HEWPOHHBIMH ceTsMu». O030p MakeToB
nporpamm. [Takersr st paboTel ¢ nanubiMu. [Takerst NUMPY u Pandas. [TakeTs! [1uisi MAIIMHHOTO
obyuenus. uctpudytuB Anaconda, makerst JupyterLab, Jupyter Notebook. Bubmamorexku Python
JUTSI MOJICTIMPOBaHUs ¥ 00y4eHus HeliponHoit cetu. [lakers TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenue HeiiponHoil cetn. HaGopel naHHBIX». OOyuyeHHEe C y4dHUTeleM,
oOyueHue Oe3 yuurens, oOydeHHE C MOAKpEIUIEHHEM. AJTOPUTM OOpaTHOTO pPaclpoCTPaHEHUS
omOku. Tumsl 3a1a4, 3((HEeKTUBHO pelIaeMbIX ¢ MOMOIIbIO NTyOOKHX HEHPOHHBIX ceTed (3amaun
pacro3HaBaHusl, 3aa4d KJIaccu(pUKamu, 3aJadd PEerpeccHd, 3amadd kiactepusarmn). Habopbr
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JAHHBIX Uil 00y4eHHs HEHpOHHOW ceTH. TpeHMpOBOUHBIE, TECTOBBIE M IPOBEPOYHBIE JIAHHBIE.
BosmorkHOCTH akeToB 1o padote ¢ Habopamu naHHbIX. [TonsTHE 3n10xu 0O0yuenus. [louck HabopoB
JIAHHBIX U3 pa3IMUHbIX HcTOUHUKOB (Githab u npyrux).

Pasnen 4. «IlonHocBs3Has HeiipoHHas ceTh npsimoro pactpoctpanenus: (FNN)». Ananms
HaOopa JaHHBIX C TOYKHU 3pEHMs JAJIbHEHIIEro MOCTpOeHUs HelpoHHOH cetn. KommuecTBo
CKPBITBIX CJIOEB U KOJUYECTBO HEHPOHOB. ba3oBbie 0OBEKTHI U MapaMeTpbl 0ObEKTOB IIyOOKHX
HelpoHHBIX cereit B TensorFlow.

Pazgen 5. «llocTpoeHne apxXuUTEKTYphl HEHUPOHHON ceTH U ee oOydeHHue». MeTpuku
kagectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHKIuH I0TEPh U
ONTUMHU3ATOPHl 00yueHUs. DPYHKUMU MOTEeph M onTuMuzaropsl oOyuenus. Dynkmmu SGD,
RMSprop, Adam. PacnioznaBanue npenmetoB oaex bl — Habop nanubix MNIST. Tlpenckazanue
00y4eHHOH HEHpPOCEeTH.

Paznen 6. «Pabota ¢ TensorFlow u Kaggle». O6bexThl, GyHKIHK U TapaMeTpbl 00BEKTOB
riny0okux HedponHbix cereit B TensorFlow. Pabora ¢ muardopmoii Kaggle. BosmoxuocTn
cepuca. OcHoBHO# pyHkumonain mardopmsl Kaggle. CopeBnoBanus na Kaggle.

Paznen 7. «Ananu3 kauectBa 00ydyeHus: HEHPOHHOM ceTn». OlieHKa pealbHOro KauecTBa
MOJIeNId HEHMpOHHOM ceTH M Habopbl AaHHBIX. lloHsATHE «mepeoOyyeHre» HEWPOHHOU CeTH.
OmnpeneneHue nepeoOyICHHS © METOIbI OOPHOBI C HUM.

Paznen 8. «[lpuMeHeHre HEHPOHHBIX CETEW Ui pEIICHHWsS 3aJa4d  PETPEeCcCHI.
[IkanupoBaHue W HOpMaau3alUsl BXOAHBIX [aHHbIX. BbIOOp MeTpuk KadecTBa, (QyHKUMN
OLIMOOK M aKTHUBAIIMH B 3aBUCUMOCTH OT pelaeMoi 3a1a4H.

Paznen 9. «CBépTounbpie HelipoHHBIE ceTn». CpaBHEHHE ITOJHOCBSI3HOW M CBEPTOYHOU
HEHUPOHHBIX CeTeHl NMpU pelIeHnH 3aJa4 pacrlo3HaBaHUs N300paxeHuid. Sapo cBEpTku. Marpuna
n3zo0paxxenuii. Cnou cBEPTKM U cinou noaBbIOOpkH. MHcTrpymenTsl Keras u TensorFlow,
KOTOpbIE TO3BOJISIFOT TOCTPOUTH CBEPTOUHYIO HEMpPOHHYIO ceTh. CBs3b MEXIy Habopamu
JMAHHBIX W apXUTeKTypoil Heiponnoir ceru. HabGop manmeix CIFAR-10. Apxutextypa
cBéprounoii cetu LeNet 5.

Paznen 10. «IIpenBapurenbHo  oOyueHHble  HeilpoHHble  ceTu». llpemmymecTBa
UCIIOJIb30BAaHUS MPEBAPUTENILHO OOY4YEeHHBIX HeHpoHHBIX ceTeil. HeipoceTn, oOydyeHHble Ha
Habope ganHbIXx ImageNet. O630p coBpeMEHHBIX MpPEIBAPUTENHHO OOYUEHHBIX apXUTEKTYp
HEHUPOHHBIX ceTel /s pelleHusl 3a/Jaddl pacrno3HaBaHus u3oOpakeHuil. IlpeaBapurenbHo
ooyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOyuenus B
HelpoHHBIX ceTsx. [lepeHoc oOyueHHsI Ha HpuMepe MpeABapUTEIbHO O0yYEeHHON HEeWpOHHOMH

cetu VGG16.



Paznen 11. «Hetliponnsle cetu s 3a1a4 00pabOTKHU €CTECTBEHHOTO s3bIKay». BBeneHne B
00paboOTKy €CTECTBEHHOTO S3bIKa. AJNTOPUTM MOATOTOBKH TeKCTa (MPUBEACHHE TEKCTa K
€AMHOMY PETHCTPY, OYMCTKY TEKCTa OT JIMITHUX CHUMBOJIOB, TOKCHH3AIUHS TEKCTA, Pa3METKY
CJIOB 110 YacTsIM peyH, MIPUBEICHUE CIIOB TEKCTa K HOPMaJIbHOHM (popme, BekTopuzalus). 3agaun
00pabOTKH €CTECTBEHHOTO $3bIKa. APXUTEKTYphl HEUPOHHBIX CETeH, MNPUMEHSEMbIX IIpU
pelieHny 3a1a4 00pabOTKH €CTECTBEHHOTO SI3bIKa - CBEPTOYHBIC OJHOMEPHBIC HEHPOHHBIE CETH
(CNN 1D) u pekyppenTHbie HeiipoHHbie ceTr (RNN).

Paznen 12. «PekyppeHTHbIE HEMPOHHBIE CETH». APXUTEKTYPbl PEKYPPEHTHBIX HEHPOHHBIX
CeTeH, MPUMEHSIEMBIX [UIS PelleHns pakTuueckux 3amad:. LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeTobl u(ppOBbIX MPEICTaBICHUI TEKCTA!
YaCTOTHBIM  TMOAXOJA,  TEMAaTUYECKOE  MOJICNUPOBAHUE,  TUCTPUOYTHBHAsS  CEMaHTHKA.
Wncrpymentapuii Keras u TensorFlow amst moctpoeHust MoJieny peKyppeHTHOW HEHpPOHHOM CeTH,
periaronei 3aiavy kinaccudukanuu TekctoB. [loctpoenne Helipocereit ¢ apxurektypamu LSTM u

GRU na ocnoge makeroB Keras u TensorFlow.



5.2.2. Coneprkanue TUCIUTLINHBI/MOYJIS IO BUJAM YI€OHBIX 3aHATHH.

JlekinoHHLBIE 3aHATHSA

Tabmmua 5.2.1
Ne | Howmep paznmena O0mbeMm, gac. Tema nexui
n/n JUCIUIITHHBI 0®0 | 300 | 0300
7 cemecTp
1 1 1 - - BBenenne B TeMaTHKy NCKYCCTBEHHBIX HEMPOHHBIX CETEH
2 2 1 - - [TakeTs! mporpaMM Ayt paboTHI ¢ HEHPOHHBIMHU CETIMHU
3 3 1 - - Ob6yuenne HeliporHOU cetn. Habops! JaHHBIX
IlonHoCBs3HAs HEUPOHHAS CETh MPSMOTO PaCIPOCTPAHEHUS
4 4 1 - -
(FNN)
5 5 1 - - ITocTpoeHne apXUTEKTypbl HEHPOHHOM ceTH U ee 00yIeHHE
6 6 1 - - Pa6ota ¢ TensorFlow u Kaggle
7 7 1 - - AHanm3 KauecTBa 00ydIeH!s] HeHPOHHOH CeTH
8 8 1 ) ) [IpumeHeHre HEHPOHHBIX CETEN Ui PELLIECHNUS 3a]aul
perpeccun
9 9 1 - - CBEpTOUHBIC HEWPOHHBIE CETH
10 10 1 - - [IpenBapuTensHO 00yUCHHBIE HEHPOHHBIC CETH
11 11 3 - - HeifiporHsie cetn aiist 3a1a4 00pabOTKH €CTECTBEHHOTO SI3BIKA
12 12 3 - - PekyppeHTHBIC HEHPOHHBIE CETH
HUroro: 16 - -
JlabopaTopHbie padoThI
Ha6opaTopHLIe 3aHATUA y‘Ie6HLIM IIJIaHOM HC MPEAYCMOTPCHBI.
HpaRTuqecKne 3aHATUSA
Tabnmna 5.2.2
Ne | Howep pasnena O6pem, ac. Tema nabopaTopHoii paboThI
/1 JUCIUTLTAHBI (0]0]0] | 300 | 0390 paTop P
7 cemecTp
1 1 2 - - ITporpammupoBaHue mpocteiinieit Heiipocetn Ha Python
2 2 2 - - Pa6ota ¢ makeramu s3p1ka Python: NumPy, Pandas
3 3 2 - - Pabora ¢ Habopamu JaHHBIX
4 4 2 - - IlocTpoeHue MOJIHOCBA3HON HEMPOHHOU CETU NPSIMOTO
pacnpoctpanenus (FNN)
5 5 2 - - ITocTpoeHne apxuTeKTypsl HEHPOHHOM CeTH U ee 00y4eHue
6 6 2 - - Pabora ¢ Kaggle
7 7 2 - - AmHanu3 kayecTBa 00y4eHHUsT HEUPOHHOH ceTH. boprba ¢
nepeodyyeHnem
8 8 2 - - ITocTpoeHue HEHPOHHOM ceTU AJIA pEeLIEHUs 3a1a4u
perpeccuu
9 9 4 - - [HocTpoenue cBEPTOUYHON HEHPOHHOU ceTn
10 10 4 - - Pabora ¢ npenBapuTeIbHO 00YIEHHBIMH HEHPOHHBIMHU
CeTsIMU
11 11 4 - - N3ydenne HEHPOHHBIX CeTel I 3a/1a4 00pabOTKH
€CTECTBEHHOTO SI3bIKa
12 12 2 - - [TocTpoenue pekyppeHTHOI HEMPOHHOM ceTH
Hroro: 30 - -

CamocrosiTeibHAast padoTa CTyeHTa
Tabmuma 5.2.3

Ne Howmep O6mwem, gac. Tema Bun CPC




wn pasaena 00 | 300 | 0DO
JVICIUIITHHBI
7 cemecTp
BBenenue B Tematuky ITonroroska K
1 1 5 ) ) HCKYCCTBEHHBIX HEHPOHHBIX MPaKTHYECKUM  paboTtam,
ceTer odopmIIeHHE OTYETOB IO
MPAKTHIECKUM paboTam
[MakeTs! mporpamm st pabotet ¢ | IToaroroska K
2 2 5 ) ) HEWPOHHBIMHU CETSIMU MPaKTHYECKHM  paboTam,
odopmIIeHHE OTYETOB IO
NPaKTHYECKUM padoTaM
OO0y4eHue HEHPOHHOI CeTH. IloaroroBka k
3 3 5 HaGops! jaHHBIX NPaKTHYECKUM paboTaMm,
i i 0 OpMIICHHE OTYETOB IO
NPaKTHYECKUM padoTaM
IlonHOCBA3HAsA HEUPOHHAS CETh IToaroroBka k
4 4 5 ) ) IPSIMOTO PacTIpOCTPaHEHUS NPaKTHYECKUM paboTaMm,
(FNN) odopmileHHE OTYETOB MO
MIPAKTHIECKUM paboTam
ITocTpoeHne apXUTEKTypbl INoaroroska
5 5 5 ) ) HEWPOHHOM CeTH U ee 00yUeHHe | MPAKTHYECKHM padoTam,
oopmiieHHE OTYETOB IO
MIPaKTHYECKUM paboTam
Pab6ora ¢ TensorFlow u Kaggle IoxaroroBka k
6 6 5 ) ) MIPaKTHYECKUM paboTam,
o(opMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM
AHanuz kagecTBa 00ydeHUs IToaroroBka k
7 7 5 ) ) HEWpPOHHOU ceTH MPaKTUYECKAM paboTam,
o opMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM
IIpumenenue HelipoHHbIX cereld | IloaroroBka k
8 8 5 ) ) JUISL pELLICHNUS 3a]]a4l PETPECCUH | TPaKTUYECKUM padoTam,
oopmileHHE OTYETOB TO
MIPaKTHYECKUM paboTam
CBéprouHble HEUPOHHBIE CETU IToaroroBka k
9 9 5 ) ) MIPaKTHYECKUM paboTam,
oopmileHrE O0TYETOB IO
MIPaKTHYECKUM paboTam
[TpenBapuTensHO 00yUEeHHbBIE IMoaroroska
10 10 5 ) ) HEWpOHHBIE CETH MIPaKTHYECKUM paboTam,
oopMIICHHE OTYETOB I10
MPaKTHYECKUM paboTaM
Heiiponnsie cetu s 3a1a4y Tloaroroska k
11 11 5 ) ) 00paboTKU €CTECTBEHHOTO MPaKTUYECKUM paboTaM,
SI3BIKA oopmileHre 0TYETOB IO
MPaKTHYECKHUM paboTaM
PexyppenTHble Heliponnbie cetu | [loaroroBka k
12 12 7 ) ) MIPaKTHYECKUM paboTam,
oopmileHnEe 0TYETOB IO
MIPaKTHYECKUM paboTam
13 1-12 - - - 1-12 IToaroroBka k 3auery
HUroro: 62 - -
5.2.3. TlpenonaBaHve AWCHMILIAHBI BEACTCS C NPHUMEHEHHUEM CIICAYIOIIUX BHJIOB

06pa3OBaTCJ'IBHBIX TEXHOJIOTHIi;

— BU3yaIM3alus y4yeOHOro marepuaja B O(HCHOM NakeTe B JAMaJIOrOBOM pEXHME

(JIeKIIMOHHBIE 3aHATHUSA);




— paboTa B MaJbIX Ipynnax (npakTHuecKue padboThl);

—  WHAUBHIYaIbHBIC 3a/1aHUs (IPaKTHUECKHUE PabOThI).

6. TemaTnka KypcOBbIX IPOEKTOB

KypcoBble IpoekThl yueOHBIM IUIAHOM HE NPEAYCMOTPEHBDI.

7. KoHTpoabHbIe padoThI
KonTtposnbHast paboTa yuyeOHBIM IUIAaHOM HE NPe1yCMOTpeHa

8. OueHka pe3yJIbTATOB OCBOCHHS AU CHHILINHBI
8.1. Kputepun olleHMBaHUS CTETEHW MOJHOTHI M KAadecTBA OCBOCHMS KOMIICTCHLUH B
COOTBETCTBUH C IUIAHUPYEMBIMH pe3yibTaTaMu 00yueHus npuBeneHs! B [lpunoxennn 1.

8.2. PeliTuHroBas cucTeMa OLICHMBAaHUS CTENEHHM IIOJHOThl M KadyecTBa OCBOEHUS

KOMIIETEHIINIH 00yJaromuxcsi ouHoi (opmbl 00yueHus npeacTasieHa B Tabmuie 8.1.

Tabmuma 8.1
Ne n/n | Buas! MeponpusTuil B paMKax TEKYIIEro KOHTPOJIsS | KonugectBo 6aynoB
7 cemecTp

1 Texymas aTTecTanus
1 KosutokBuym Nel 0-30
HTOT'O 3a nepByro TEKYIIYIO aTTECTAIHIO 0-30

2 TeKyIas aTTecTalusl
2 KosutokBuym Ne2 0-30
HTOI'O 3a BTOPYIO TEKYIIYIO0 aTTECTAIHIO 0-30

3 TekyIas arTecTaIus
3 KosutokBuym Ne3 0-40
NTOI'O 3a TpeThIO TEKYIIYIO aTTECTALUIO 0-40
BCEI'O 0-100

9. VYuebOHo-MeToaAMYecKOe M HHPOPMALMOHHOE 00ecnedeHne TUCIUILTHHBL/ MOTYIs

9.1. IlepeueHp pekoMeHTyeMoi auTeparypsl peacrasieH B [Ipunoxenun 2.

9.2. CoBpemeHHBIE IpodeccHOHaNbHBIE 0a3bl JTaHHBIX ¥ UHPOPMAIMOHHBIE CIIPABOYHBIE
CUCTEMBI

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

— Hayuno-texuuueckas O6ubmmoreka ®T'AOY BO PI'Y Hedtu u raza (HUY) um.
WM. T'yoxkuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/

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

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

— baza nannpix KoHcynbTaHT cryneHTa «JNEeKTpoHHas OMOIMOTEKa TEXHUYECKOTO

By3a» http://www.studentlibrary.ru




DnekTpoHHO-0MOaHoTeuHast cuctema |PRbooks http://mwww.iprbookshop.ru/
00O «M3narensctBo JIAHD» http://e.lanbook.com

000 «dnektporHoe u3gatenbctso FOPAMTY» www.biblio-online.rux»

000 «PYHDB» http://elibrary.ru/

DrexkTpoHHO-6nbOaHOTeuHas cuctema BOOK. ru https://www.book.ru

HaHI/IOHaHBHaH OJICKTPOHHAasA OuobIMoTEKA

9.3. JluueH3uoHHOE U CBOOOJHO PACIpPOCTpaHSIEMOE MPOrpaMMHOE OOecrieueHue, B T.4.

OTCYCCTBCHHOT'O ITPOU3BOACTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;

10. MaTepI/IaJ'[bHO-TeXHI/I‘leCKOC odecmeyeHue )]PICIII/IHJII/IHBI/MO}Iy.TIﬂ

ITomemenus ans IMPOBCACHHUA BCEX BUAOB pa6OTBI, npeaAyCMOTPCHHBIX y‘IC6HBIM I1JIaHOM,

YKOMIIJICKTOBAHBI HeO6XO,I[I/IMBIM O60py,[[0BaHI/IeM U TCXHUYCCKHUMH CPCACTBAMUA O6y‘I€HI/I${.

Tabmuua 10.1

[lepedens obopynoBaHUs,

HepequL TCXHUYCCKUX CPCACTB O6y‘IeHI/I$I, H€O6XO,IlI/IMLIX JJIA OCBOCHUA

Ne i/mt HEO0OXOIUMOTO ISt JHCLUATUTHHBL
OCBOEHMS JUCUUIUINHBI (eMOHCTpallMOHHOE 000pyJOBAaHHE)
KoMIUIeKT ~ MyJNbTUMEIUIHOrO  OOOpYMOBaHHS: MPOCKTOP,  DKpaH,
1 - KOJIOHKH,  HMHTEpPaKTHBHas  JIOCKa, IEPCOHAIBHBIE  KOMIIBIOTEPEHI.

JloxaJibHasl U KOPIIOPATUBHAS CETh.

11. Metoauyeckue ykazanus no opranusanuu CPC

11.1. MeTtoaudyeckue YKa3aHHs 110 TOATOTOBKE K ITPAKTUYCCKUM 3aHATUAM.

IIpakTHyeckue 3aHATHS CHOCOOCTBYIOT YIIyOJIEHHOMY HW3YYEHHUIO JUCHMIUIMHBI U

CIyXaT OCHOBHOW (hOpMOM TIOABEJCHUS WUTOTOB CaMOCTOATEIbHONW pabOThl CTYAECHTOB.

OcHoBHasl 1IeJb NMPAKTUYECKUX

3aHSITUN 3aKJIIOYAeTCsl HE TOJBKO YINIYOUTh W 3aKpEHUTh

TCOPCTUUCCKHUEC 3HAHUSA, HO U C(I)OpMI/IpOBaTB IMMPAKTUYCCKUC KOMIICTCHIHUHU, HeO6XOZ[I/IMBIe

OyIyLIUM CIIeIIHATUCTaM.

Ha MPAKTUYCCKUX 3aHATHAX MTPUBETCTBYCTCA AKTUBHOC Y4JYaCTHC B O6C}’)K)I€HI/II/I

KOHKPETHBIX CHUTYalluii, CHOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAHUN HaXOAUTh Haubosee

3(1)(I)CKTI/IBHBIC peuicHud MOCTABJICHHBIX Hp06JICM, YMCTb HAXOIUTb IMOJIC3HBIN JOIIOJIHUTEIbHBIN

MaTcpHrall 0 TCMAaTHUKE 3aHATHH.

MarucTtpaHTy peKOMEHIyeTCsl CIEYIOMmasl CXeMa MOATOTOBKHU K 3aHATHIO:

1. [IpopaboTaTh KOHCTIEKT JIEKITHIA;

2. I3yunTh peKOMEH0BAaHHYIO JINTEPATYPY;
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3. [Ipu 3atpynHeHusIX cPOpMyIHPOBATH BOIPOCH! K MPETIOAABATEIIO

4. Tlocne BBIMONHEHUS Ja0OpaTOpHON pPaboThl O(GOPMHUT OTYET M TOATOTOBUTHCA K
3aIuTe.

11.2. Meroau4deckue yKa3aHus 10 OPraHU3aIliH CaMOCTOSTEIIbHONW PaOOTHI.

CaMmocrosiTenbHasi paboTa sABISETCS OJHOW U3 BaXHEWIIUX (opM u3ydeHus 000N
qucuuuiMHel. OHa TO3BOJISIET CHUCTEMAaTHU3UPOBAaTh M YIIIYOMTh TEOPETUYECKHE 3HaHUS,
3aKpenuTh YMEHHS M HAaBBIKH, CIOCOOCTBYET Pa3BHTHIO YMEHHUH I0JIb30BAaTbCS HAYYHOU H
yueOHO-MeToinyeckoil  snureparypoi.  [lo3HaBarenbHast ~ AeSITENbHOCTH B Ipoliecce
CaMOCTOSITeNIbHOM  paboThl TpeOyeT OT MarucTpaHTa BBICOKOTO YPOBHS aKTUBHOCTH U
CaMOOPTaHU30BaHHOCTH.

B yueGHOM mporecce BBIACISIOT JBa BHJIA CAMOCTOSATENBHOW pabOTHI: ayJUTOpHAs U
BHEAYIUTOPHASI.

AynutopHas caMOCTOsSTeNbHass paboTa MO TUCIUIUIMHE BBIIOJHACTCA HAa Y4EOHBIX
3aHATHUSX O] HETTOCPEICTBEHHBIM PYKOBOICTBOM IIPETIOIAaBATENS U 110 €T0 33JaHHIO.

BreaynutopHass camocTrosiTeIbHAas ~paboTa MaruCTpaHTOB  IPENCTaBIsCT COOOU
JIOTUYECKOE TMPOAODKEHUE AaYAUTOPHBIX 3aHSATUNA. 3aTpaTbl BPEMEHU HA BBHINOJIHEHHE AITOU
paboThl pErjIaMeHTUPYIOTCS paboyuM y4eOHbIM TIaHoM. PexxuM paboThl BbIOMpaeTr cam
00yJaromuics B 3aBUCUIMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHMA.

CamocrosTenbHas pabdoTa MOXET OCYIIECTBIIATHCS HHIMBHAYAIbHO WU TPYIIIaMU
MarucTpaHTOB B 3aBUCUMOCTHU OT IIeNid, 00beMa, KOHKPETHOW TeMaTHKU CaMOCTOATEIbHOU
paboThl, YPOBHS CII0)KHOCTH, YPOBHSI YMEHHI MarucTpaHTOB.

CamocrosiTenbHast paboTa BKJIIOYAeT B ce0sl paboTy C KOHCIIEKTOM JIEKIUH, U3ydeHHE U
KOHCIIEKTHPOBaHHE PEKOMEHTyeMOi JUTEPATYPHI, MOJITOTOBKA MYJIbTHMEIHA-
COOOIIeHNI/IOKIIaI0B, TIOATOTOBKA pedepaTa, TECTUPOBAHUE, pELICHHE 3a/1a4 U yIpaKHEeHUH
no oOpa3ly, pelleHHe BapUaTUBHBIX 3a/ay, BBIOJHEHHE YepTekKeH, CXeM, pacueToB
(rpaduueckux padoOT), pelIeHHEe CUTYallMOHHBIX (Ipo¢eCCHOHANIbHBIX) 3a/]ay, MOATOTOBKA K
JIENIOBBIM WTpaM, MPOEKTUPOBAHWE W MOJCIMPOBAHHE pPA3HBIX BHJOB M  KOMIIOHEHTOB
npodecCHOHATBHOM 1eATeNbHOCTH, HAyYHO-HCCIIeI0BaTENbCKYIO PadoTy U Jp.

KoHTposnb pe3ynpTaToB BHEAYAUTOPHONW CaMOCTOSATENBHOM paboThl MATUCTPAHTOB MOXKET
OCYIIECTBIISITHCS B TIpeesiaX BPEMEHH, OTBEICHHOTO Ha 00s3aTelbHBIC y4eOHBIC 3aHATHUS IO
JTUCIUATUTMHE W BHEAYIUTOPHYIO CaMOCTOSITEIbHYIO pabOTy MAariMCTpaHTOB IO AWCIUIUINHE,

MOKCT MIPOXOJUTH B HHCLMCHHOﬁ, YCTHOﬁ WU CMEILIaHHOM (bopMe.
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[Ipunoxenue 1

I[Inanupyemble pe3y/bTaThbl 00yueHHs 1Jis1 GOPMHUPOBAHMS KOMIIETEHIIMU H KPUTEPUH UX OLleHMBAHUS

HucuumnnHa: HelipoHHbIE ceTH
Hanpagsnenue: 20.03.01 Texnocepnas 6e30macHOCTh
Hanpasnennocts: MHxeHepHas 3al1UuTa OKpY>KArOIIEeH cpebl

KO)I KOMIICTCHIIMH

Kon u HaumeHOBaHME
UHIUKATOpa
JIOCTHOKCHUS

kommeTeHun (MJ1K)

Kon n HaumeHnoBaHue
pe3yibTata 00y4eHus
10 TUCUUIUIMHE

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYCHUS

1-2

3

4

VK-1. Cnocoben
OCYIIECTBIATH
ITOKCK,
KPUTHUYECKUI
aHaJIu3 ¥ CUHTE3
nHpopmanuy,
MIPUMEHSITh
CHUCTEMHBIN MOJIXO0/T
JUTSL peIIeHHsI
MTOCTaBJICHHBIX
3a7a4

YK-1.1.
OcyiiecTBiseT BEIOOp
aKTyaJbHBIX
POCCUHCKUX U
3apyOeKHBIX
MCTOYHHKOB, a TaK JKe
TIOWCK, cOOp U
00paboTKy
HHpOpMALNH,
HEOOXOIUMOM I
petieHust
MOCTABJICHHOH 3a1a4u

3HaTh 31: MeXaHU3MBI
M METOIUKH ITOMCKa,
cbopa u 00paboTKI

He 3HaeT MeXxaHH3MBI H
METOJIMKH ITOUCKA,
cbopa 1 00paboTKH

3HaeT Ha HU3KOM
YpOBHE MEXaHU3MBI 1
METOIMKH IIOMCKA,

3HaeT Ha CpeaHEM
YPOBHC MEXaHNU3MBbI U
METOAUKHU ITOHUCKA, c60pa

3HaeT Ha BEICOKOM
YPOBHC MEXAaHHU3MBbI U
MCTOIMKH IMOMUCKA,

- I/IH(bOpMaLII/II/I: cbopa u 006paboTKH 1 00paboTKH cbopa u 006paboTKH
HEOBXOLIMOf 115 HEOOXOIUMOM ISt I/IH(i)OpMaI_[I/II/I: I/IH(i)OpMaI_[I/II/I: I/IH(bOpMaI_lI/II/Ii
peteHus pemenns HEOOX0ANMOH IS HEOOX0ANMOH IS ) HEOOX0ANMOH ISt

. MIOCTaBJICHHOM 3a/lauil | pelIeHus peLICHUsI TOCTABICHHON | pelieHus
IIOCTaBJICHHOM 3a/1auu . .

IOCTaBJICHHOM 3a/laul | 3agauu NOCTaBJICHHOM 3a/1auul

Ymerts V1: He ymeer YMeeT Ha HU3KOM YMeert Ha cpeHEM ‘YMeeT Ha BBICOKOM
aHaJIM3UPOBATh aHaJIM3MUPOBATh YPOBHE aHAJIM3UPOBATh | YPOBHE aHAJIM3UPOBATH YPOBHE aHAJM3UPOBATh
Npe/ICTaBJICHHbIE HpE/ICTaBIICHHbIE Npe/ICTaBJICHHbIC Npe/ICTaBJICHHbIC Npe/ICTaBIICHHbIE
HCTOYHHUKH UCTOYHUKH WCTOYHHMKH WCTOYHHMKU MH(GOPMAIMH, | HCTOYHUKH
nHpopmanuy, uHhopMaLH, nHpOpMaLNH, BBITIOJIHATH OTOOD uHdopmanuu,

BBITIOJHATE OTOOP
HYXXHOH MH(QOpManuu

BBINOJIHAT OTOOD
HYXHOW MH(OpMaINH

BBITIOIHATH 0TOOD
HYXHOH MH(OpMAaLUH

HYXHOH MH(OpMaLH

BBINOJIHATE OTOOD
HYXHOW MH(OpMALNH

Bnagers B1:
METOJIMKOH TTOHCKA,
cbopa u 00paboTKHI
nHdopmanny,
HEOOXOIUMOM ISt
peteHus
MOCTaBJICHHOM 3aJauu

He Bimageet metonukoit
mmoncka, cobopa
00paboTKn
WHpOpMAINH,
HEOOXOIUMOM I
peleHust
MMOCTaBJICHHOM 3a7jaun

Brnaneer Ha HU3KOM
YPOBHE METOANKON
ToWCKa, coopa u
00paboTku
nHpOpMaLNH,
HEOOXOIUMOM IS
peteHus
MMOCTAaBJICHHON 3aJauu

Brnaneer Ha cpenHem
YPOBHE METOANKON
ToWCKa, coopa u
00paboTku uHPOpMAIUH,
HEOOXOAUMOM IS
pelIeHus MoCTaBIEHHON
3aa4uu

Bnaneer B
COBEpILCHCTBE
METOIUKOM IOKCKA,
cbopa u 00paboTKH
uHpOpMaIUH,
HEOOXOMUMOM JIJIsI
penieHus
MMOCTAaBJICHHON 3aaun




KO)I KOMIICTCHIIMH

Kon u HaumeHoBaHMe
HHAMKaTOpa
JOCTIOKEHUS

komnerenuuu (MAK)

Kon n HaumeHOBaHUE
pe3yibTata 00y4eHus
0 TUCUUIUTHHE

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

1-2

3

4

YK-1.2.
CucremMatusupyert u
KPUTHYECKH
aHAJIU3UPYET
uHdopmanuio,
HOJIyYCHHYIO U3
Pa3HBIX HCTOYHUKOB, B
COOTBETCTBHH C
TpeOOBaHUSAMH U
YCIIOBHSIMH 338491

3HaTh 32: MEXaHU3MBI
U METOJAUKH
CHUCTeMaTH3alUH,
aHaM3a u CHHTE3a
nHPOpPMALINH, B
COOTBETCTBUH C
TpeOOBaHUAMU U
YCIOBHSMU 3a1a4H

He 3Haer mexaHu3Mbl U
METOUKHI
CHCTEMaTH3alIHH,
aHaNM3a ¥ CUHTE3a
nHpOpPMALNH, B
COOTBETCTBHU C
TpeOOBaHUAMH H
YCIIOBUSIMU 3a1auH

3HaeT Ha HU3KOM
YPOBHE MEXaHHU3MbI U
METOTUKH
CHCTeMaTH3aIHH,
aHaJ M3a U CUHTE3a
nHpOpMAaLNH, B
COOTBETCTBHH C
TpeOOBAHUSIMHE U
YCIOBHSMU 3a1a4H

3HaeT Ha cpeiHeM
YPOBHE MEXaHU3MbI U
METOAUKH
CHCTEMAaTH3aLHH,
aHaJIN3a ¥ CHHTEe3a
nHpOpMAaLNH, B
COOTBETCTBHH C
TpeOOBAHUSIMHE U
YCIIOBUSIMH 3aJ1a41

3HaeT Ha BBICOKOM
YPOBHE MEXaHHU3MBI U
METOAMKHU
CHCTeMaTH3aIHH,
aHanM3a U CUHTE3a
nHpOpMALNH, B
COOTBETCTBHH C
TpeOOBaHUSIMH U
YCIOBHSMU 3a/1a4H

Ymers Y2:
CUCTEMaTH3UPOBATh U
KPUTUYECKH
aHaJIN3UPOBATh
HHPOPMALHIO,
HEOOXOMMYIO st
penreHus
MIOCTaBJICHHOM 3a1a4ut

He ymeer
CHCTEMaTH3UPOBATh U
KPUTHUYECKH
aHaJIM3UPOBATh
“HPOPMALHIO,
HEOO0XOMMYIO ISt
penreHus
MOCTaBJICHHOH 3a1auu

YMeeT Ha HU3KOM
YpOBHE
CHCTEMaTH3UPOBATh U
KPUTHYECKH
aHATM3UPOBATH
HHPOPMALHIO,
HEOOXO0UMYIO JUIs
pemeHus
TIOCTABJIEHHOH 3a1a4n

YMeert Ha cpeHEM
YpOBHE
CHCTEMaTH3UPOBATh U
KPUTHYECKH
AQHAJIU3UPOBATD
HHPOPMALHIO,
HEOOXOAUMYIO IS
pelLIeHHUs TOCTABJICHHOI
3a/1a4H

‘YMeeT Ha BBICOKOM
ypOBHE
CHCTEeMaTH3UPOBATh U
KPUTHYECKH
aHAIM3UPOBATh
“HpOPMALIHIO,
HEOOXOANMYIO JUIS
pemeHns
TIOCTABJICHHOH 331a4u

Bianers B2:
METOIUKOM
CHCTEMAaTHU3aI1H,
aHanu3a MHPOPMaIK
B COOTBETCTBHH C
TpeOOBaHUSAMU U
YCIIOBUSIMH 33]Ia4H

He Bimageet metonukoit
CHCTEMATHU3AIINH,
aHanu3a uHpOpPMaIK
B COOTBETCTBUHU C
TpeOOBaHUSAMH U
YCIIOBUSIMU 3aJ1a4

Brnaneer Ha HU3KOM
YPOBHE METOAUKOU
cHCTeMaTH3alHH,
aHanu3a HHQOpMaIH
B COOTBETCTBHU C
TpeOOBaHUSIMU U
YCIIOBUSIMH 3aJ1a41

Brnaneer Ha cpenHeM
YpOBHE METOIMKOMH
CHUCTEMaTH3alllH,
aHanmu3a MHQOpMAIMH B
COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIOBHAMH 3a/1a4H

Bnaneer B
COBEpILCHCTBE
METOAMKOMN
CHUCTeMaTH3aIl1H,
aHanu3a HHGOpMaIK
B COOTBETCTBUHU C
TpeOOBaHUSMU U
YCIIOBUSIMU 33]]a91

VK-1.3. Ucnoas3yer

3HaTh: 33 METOAUKHU
CHCTEMHOI'O IOJX0/1a
IIPH PEIICHUU
IIOCTaBJIEHHBIX 3a1a4

He 3naet metoauku
CHCTEMHOTI0 IT0JIX0/1a
[IpH pelIeHUN
MOCTAaBJICHHBIX 3a7a4

3HaeT HA HU3KOM
YPOBHE METOIUKH
CHCTEMHOTIO IIOAX01a
TIPH PEIICHUN
[IOCTaBJIEHHBIX 3a1a4

3HaeT Ha CpeHEM
YPOBHE METOIUKH
CHUCTEMHOT'0 TIOAX0/Ia TIPH
PEIICHIH TTOCTABICHHBIX
3a1a4

3HaeT B COBEPILICHCTBE
METO/IMKH CUCTEMHOTO
MOJIX0/1a P PEeIICHNN
TOCTABJICHHBIX 3a/1a4
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KO)I KOMIICTCHIIMH

Kon u HaumeHoBaHMe
HHAMKaTOpa
JOCTIOKEHUS

komnereHuuu (MIK)

METOAUKH CUCTEMHOIO
MOAXO0Ma IPH PELICHUH
MOCTaBJICHHBIX 3a/a4

KOZ( 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

pe3ynbTara o0ydeHus 1-2 3 4 5
10 JUCUUIUIMHE
VYmerts: V3 npumenars | He ymeeT npumMeHsSTSH YMeeT Ha HU3KOM YMmeert Ha cpenHeM YmMmeer B
METOJUKH CUCTEMHOTO | METOIUKU CHCTEMHOTO | YPOBHE NPUMEHSATH YpOBHE IPUMEHSATh COBEpILEHCTBE

MOJX0/a IPH PELICHUH
MIOCTABJICHHBIX 3a/1a4

MIOIX0/1a TIPY PEIICHUH
MOCTaBJIECHHBIX 3a7a4
OH NeITEeILHOCTH

METOJUKH CHCTEMHOTO
MOAX0/a IPH PELICHUH
MOCTABJICHHBIX 3a/1a4
OMf 1eSITETBHOCTH

METOJIUKH CHCTEMHOIO
MOIX0/1a TIPH PEIICHIH
MOCTaBJICHHBIX 3a7a4 OH
JIeITEeIbHOCTH

TIPUMEHSTh METOIUKH
CHCTEMHOTI0 MOIX0/1a
TIPH PEUICHUN
IMOCTaBJICHHBIX 3a0a4
Oil IeSITeIbHOCTH

Bnagets: B3 nmeer
OTIBIT TIPUMEHEHUS
METOIUKH CUCTEMHOTO
MOIX0/1a TIPU PEIICHUU
MOCTaBJICHHBIX 3a74a4

He Bnageet onsitom
NIPUMEHEHUSI METOUKH
CHCTEMHOTI0 TI0AX0/1a
IIpYU PELICHUU
IIOCTABJICHHBIX 33734

Bnageer Ha HU3KOM
YPOBHE OIIBITOM
IPUMEHEHUS METOIUKH
CUCTEMHOI'0 IIOAX0a
IIPY PELICHUU
IIOCTABJICHHBIX 3aJa4

Bnageer Ha cpenHem
YPOBHE ONBITOM
MIPUMEHEHHUS] METOJIUKHU
CHUCTEMHOI'0 NMOJAX0/a MPU
pelLIEHNH TOCTaBJIECHHBIX
3az1a4

Bnaneer B
COBEPIIECHCTBE OMBITOM
MIPUMEHEHHUS METOINKU
CHCTEMHOI0 IIOAX01a
MIPH PEIICHUN
MMOCTAaBJIEHHBIX 3a1a4

VK-2. Cnocoben
OTIPENIEIATh KPYT
3aa4d B paMKax
IIOCTaBJIEHHON €N
1 BBIOWPATh
OIITHMAaJIbHBIE
CII0COOBI UX
PEIICHHS, UCXOIS
U3 IEUCTBYIOMINX
[IPABOBBIX HOPM,
HAMEIOIIUXCS
pPecypcoB u
OrpaHUYCHUN

VK-2.1. IlpoBoaur
aHaJIN3 [TOCTaBIEHHON
enu 1 GopMyIupyer
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX
3a/1a4, KOTOpbIe
HEO0OXOIUMO PENIUTH
IIJISL €€ TOCTYOKEHUS

3HaTh 34: OCHOBHEIE
MPUHIIATIBI
[IPUMEHEHHS
HH(pOPMAIHOHHBIX
TEXHOJIOTHUII ammapara
[IPU MOCTAHOBKE 337134
1 BBIOOpA METOJIOB UX
peleHus

He 3naeT ocHOBHBIC
TIPUHITUIIEL
TIPUMEHECHHUS
HH(POPMAITMOHHBIX
TEXHOJIOTHH amnmapara
MIPH TIOCTAHOBKE 33134
1 BBIOOpa METOIOB UX
pewenus

3HaeT HA HU3KOM
YpOBHE OCHOBHBIE
TIPHAHIIHIIET
MIPUMEHECHUS
HHPOPMAMOHHBIX
TEXHOJIOTHH armapaTa
TIPH TIOCTaHOBKE 33124
1 BbIOOpa METOJIOB MX
penieHus

3HaeT Ha CpeiHeM
YPOBHE OCHOBHBIC
NPUHLMIBI TPUMEHEHHS
MH(POPMALMOHHBIX
TEXHOJIOTHH armapaTa
NpH TIOCTAHOBKE 33724 U
BBIOOpA METOOB UX
peuenus

3naet Ha BricokoM
YpOBHE OCHOBHBIE
TIPUHITUTIBL
TIPUMEHEHHS
HH(POPMAIIMOHHBIX
TEXHOJIOTHH ammapara
TIpH TIOCTAaHOBKE 3a7a4
1 BBIOOpa METOJIOB MX
peneHus

Ymets Y4: npuMeHaTs
METOJIBI €CTECTBEHHBIX
HayK IIpH
HCCIIEJOBAaHNH 3a]a4

He ymeer npumeHsTs
METOMBI €CTECTBEHHBIX
HayK Ipu
HCCIIEJOBAaHNH 3a]a4

VYMeeT Ha HU3KOM
YpOBHE IPUMEHSATH
METO/IbI €CTECTBEHHBIX
HayK TpH
HCCIICIOBAaHUH 3a]1a4

YMeert Ha cpeHEM
YPOBHE NIPUMCHATH
METOAbI €CCTCCTBCHHBIX
HayK IIPU UCCIEIOBAaHUU
3a1a4

YMeeT Ha BLICOKOM
YpOBHE TIPUMEHSTH
METOJIbI €CTECTBEHHBIX
HayK TpU
HCCIIEJOBAHUH 33134

Bnanets B4:
HaBBIKAMH aHAJIN3a,

He BimangeeT HaBbIKAMU
aHaln3a, CHHTE3a U

Bnageet Ha HU3KOM
YpOBHE HaBbIKaMU

Bunaneer Ha cpennem
YpOBHE HaBbIKaMU

Bnaneer B
COBEPILIEHCTBE

000011eH!s aHaJM3a, CHHTE3a U aHaJM3a, CHHTE3a U HaBBIKaMM aHAJIN3a,
CHHTEe3a U 0000LIeHNs
HH(OpMALH nHdopmannu 0000meHns 00001eHns HHPOPMAIMK | CHHTE3a M 0000IeHNs
p nHdopmanuu nHpopMannu
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KO)I KOMIICTCHIIMH

Kon u HaumeHoBaHMe
HHAMKaTOpa
JOCTIOKEHUS

komnerenuuu (MAK)

Kon n HaumeHnoBaHue
pe3yibTata 00y4eHus
10 TUCUUIUIMHE

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

1-2

3

4

VK-2.2. Beibupaer
ONTHMAJIBHBII CIIOCO0
peuIeHus 3anad,
UCXOMSI U3 IMETOIIIXCSI
pecypcoB u
OTpaHUYEHUH.

3Hare: 35
OITHUMAaJILHBIHA CII0CO0
pelieHust 3a1a4,
HCXOIS U3 UMEIOIHUXCS

He 3naer
OIITUMAJIBHBIN CITI0CO0
pelIeHus 3a1ad,
HMCXOs U3 UMEIOIIMXCS

3HaeT Ha HU3KOM
YPOBHE ONTUMAJIbHBIN
cnoco0 perreHus
3a7ad, ICXOMs U3

3HaeT Ha cpeiHeM
YPOBHE ONTUMaJIbHBIN
cnoco0 perreHus 3a1ad,
UCXOSI N3 IMEIOIIUXCS

3HaeT B COBEPIICHCTBE
ONTUMAaJIbHBIHN CIIOCO0
petieHus 3a1ad,
HCXOJIST U3 UMETOIIMXCS

pecypcoB u pecypcoB u MMEIOIINXCS PECYPCOB | PECYPCOB H pecypcoB u
OrpaHUYEHUHN OTrpaHUyYEHUM. 1 OTPAaHUYEHUH. OTrpaHUYEHUH. OTpaHUYEHUH.
Ywmets: V5 onpenensate | He ymeer onpenenste | YMeeT Ha HU3KOM YMeer Ha cpeaHeM YwMmeer B
ONTHMANBHBIN CIOCOO | ONTHMAJIBHBIHN CIIOCOO | YPOBHE ONPEENIATH YPOBHE ONpPEEIATh COBEPIIICHCTBE
peleHus 3aaad, peleHus 3aaad, ONTUMAJIBHBIN CIIOCOO | ONTUMAaNIBHBIN CIIOCO0 oTpenenaTh

HUCXO0Js U3 UMCIOIIUXCA

HUCXO0JA U3 UMCIOIIUXCA

penieHus 3anad,

peuicHus 3aga4, uCXoas

OIITUMAJIbHBIN CIIOCO0

pPecypcoB u pecypcoB u WCXOJS U3 UMEIONINXCSl | U3 UMEIOIINXCS PECYPCOB | pelIeHus 3aad,
OrpaHUYCHUM. OTrpaHUYECHUM. pecypcoB U U OTPAaHUYECHUI. HCXO0Is U3 UMEIOILHXCSA
OrpaHUYCHUM. pecypcos u
OTpaHUYEHUH.
Bmaners: B5 HaBeikom | He BimazmeeT HaBBIKOM Bnageet Ha HU3KOM Bnageer Ha cpenHem Bnaneer B
[IPUMEHEHHUS MIPUMEHEHUSI YPOBHE HaBBIKOM YPOBHE HaBBIKOM COBEPLIEHCTBE
OITHMAaJILHOI'O OIITHMAaJILHOI'O [IPUMEHEHHUS MIPUMEHEHHUS HaBBIKOM NPUMEHEHUS
criocoba perreHus crioco0a perreHus OIITHMAaJILHOT'O OITUMAJILHOTO CI10co0a OIITHUMAaJILHOTO

3a/1a4, UCXOMs U3
HMEIOLIUXCS PECYPCOB
U OTpaHUYEHUH.

3a/1a4, UCXOs U3
HMEIOLUXCS PECYPCOB
Y OTpaHUYEHUHN

cnoco0a penreHus
3a/1a4, UCXOMs U3
HIMEIOLIUXCS PECYPCOB
Y OTpPaHUYEHUH.

peLIeHus 3a/1a4, UCXOs
13 UMEIOLIUXCS PECYPCOB
U OTpaHUYEHUN

crioco0a penreHus
3a/1a4, UCXOs U3
UMEIOUINXCS PECYPCOB
Y OTPaHUYECHUM.

YK-2.3. Ananmsupyer
JIeHCTBYIOIIIEE
3aKOHO/IATEJIbCTBO U
MPaBOBBIC HOPMBI,
perynupyoimiue
obnactp
npoQeCCUOHANTBHOM
JIESITeTbHOCTH

3HaTh 36: BUABI

He 3naeT BunbI

3HaeT HA HU3KOM

3HaeT Ha CpeiHeEM

3naet Ha BricokoM

JIMLEH3UPOBAHUS YPOBHE BUJbI YPOBHE BUJbI YPOBHE BUJIbI
JIMLEH3UPOBAHUS
KOMIIbIOTEPHBIX JIMLEH3UPOBAHUS JIMLEH3UPOBAHUS JIMLCH3UPOBaHUS
KOMIIBIOTEPHBIX
DOIDAMM I NIPOrpaMM H KOMIIBIOTEPHBIX KOMIIBIOTEPHBIX KOMIIBIOTEPHBIX
porp HAaKJIaJbIBAEMbIX [IPOrpaMMm U [IPOrpaMMm U IIPOrpaMM U
HaKJIaJbIBAEMBIX
[ — JIMLEH3UIMHU HaKJIaJbIBAEMBbIX HAKJIaJbIBAEMBbIX HaKJIaJbIBAEMBbIX
o OTrpaHUYECHUI JIMLCH3UAMU JIMLCH3UAMU JULECH3UAMU
OrpaHUYEHUN . N o
OrpaHUYEHUN OrpaHUYEHUN OTrpaHUYEHUI
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KO)I KOMIICTCHIIMH

Kon u HaumeHoBaHMe
HHAMKaTOpa
JOCTIOKEHUS

komnereHuuu (MIK)

Kon n HaumeHnoBaHue
pe3yibTata 00y4eHus
10 TUCUUIUIMHE

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

1-2

3

4

Ymets Y6: 0popMIIAITH
IIPOrPaMMHBIN KO B
COOTBETCTBHH C

He ymeer odopmisite
MIPOTPaMMHBIN KO B
COOTBETCTBHU C

YMeeT Ha HU3KOM
YpoBHE 0QOPMIISATH
MIPOrpaMMHBIN KOJ B

YMmeert Ha cpenHeM
YpoBHE 0QOPMIISITH
IIPOrpaMMHBIN KOJ B

‘YMeeT Ha BEICOKOM
YpOBHE OPOPMIIATH
TIPOTPaMMHBIN KO B

TpeOOBAHUAMI, COOTBETCTBMH C COOTBETCTBMH C COOTBETCTBHH C
TpeOOBAHUAMI,
HIpHHSTEIMY UL TIPUHATBHIMH IS TpeOOBaHUSIMH, TpeOOBaHUSIMH, TpeOOBaHUAMH,
P COOTBETCTBYIOIICTO TIPUHATHIMH TS TIPUHSATHIMH TS TIPUHATHIMU TS
COOTBETCTBYIOIIETO
a3bIKA SI3BIKA COOTBETCTBYIOIIETO COOTBETCTBYIOIIETO COOTBETCTBYIOIICTO
NPOrpaMMUPOBAHHUSL SI3BIKA SI3BIKA sI3bIKA
NIPOTPaMMHUPOBAHUS
IIPOrpaMMUPOBAHUS IIPOrpaMMUPOBAHUsA IPOrpaMMHPOBaHUs
Brazers B6: He BmaneeTr Bnageet Ha HU3KOM Bnaneer Ha cpennem Bnaneer B
CHOCO6HOCTI.:.IO CIOCOOHOCTBIO YPOBHE CIIOCOOHOCTBIO | YPOBHE CIIOCOOHOCTHIO COBEPIIEHCTBE
OMPENEIIATH IETH U OTIPENICNIATh ICIH U OTIPENEIIATh ICIH U CITOCOOHOCTEIO
OIpENEIATh UENU U
3a/[a9H PH 3aaa4yu HpI/I 3aJa4u HpI/I 3aJa4u HpI/I OHpe}IeHﬂTb e u
b0 aM1I\)4H0M MIPOrPaMMHOM TIPOTPaMMHOM MIPOTPAMMHOM PEIICHUN 3a1a4d Ipu
porp N peIICHUH IPOCKTHOM pEIICHIH TIPOCKTHOM MIPOEKTHOM TIPOTPaMMHOM
PEIICHIH TIPOSKTHOM N o . Ny
HPOeCCHORATbHOM po¢eCCHOHATBHOM npogeccCHOHATBHOM npodeccHoHaTbHOM pelIeHUN MPOSKTHOM
32113):Laq1/1  VaeTOM 3a[1au C y4ETOM 3329 C yI4ETOM 3aJ]a9H C yIYETOM po¢heCCHOHATBHOMH
oc CHB?;{. PECYPCHBIX: PECYPCHBIX: PECYPCHBIX: BPEMEHHBIX, | 33Ja49H C yI4ETOM
I; ei;%HHH); BPEMCHHBIX, BPEMEHHBIX, (MHAHCOBBIX — PECYPCHBIX:
(bII)/IHaHCOBBI’X (bMHAHCOBBIX — (MHAHCOBBIX — OrpaHUYEHUll B BPEMEHHBIX,
OTrpaHUYECHUI B OrpaHUuYEHUll B COOTBETCTBHH C (hUHAHCOBBIX —

OrpaHUYEHUN B
COOTBETCTBUU C
HOPMAaTUBHO-IIPAaBOBOM
JIOKyMEHTaluen

COOTBETCTBUHU C
HOPMaTUBHO-IIPaBOBOM
JIOKyMEeHTaluuen

COOTBETCTBUHU C
HOPMAaTUBHO-IIPAaBOBOM
JIOKyMEHTalueu

HOPMAaTUBHO-IIPaBOBOM
JIOKyMEHTalueu

OrpaHUYeHul B
COOTBETCTBUHU C
HOPMAaTUBHO-IIPaBOBOU
JIOKyMEHTaluen

ITKC-3 Cnocoben
pa3pabaThIBaTh U
MPOBOIUTH
MEPOIIPHUSTHUS TI0
MOBBIIIEHHUIO

3¢ EKTUBHOCTH

TIKC-3.1 Ouenka
BO3JIEHCTBHS Ha
OKPYXAaroUIyIo Cpesy U
9KCIEPTU3a POEKTOB

3Hath: 37 METOUKY
OIIEHKH BO3JICHCTBHSI
Ha OKPYXarollyko
cpeny U dKCIepTH3a
MIPOEKTOB.

He 3naer metoguky
OIICHKH BO3JEHCTBHUS
Ha OKPYXAarollyo
Cpely U dSKCIepTH3a
MIPOEKTOB.

3HaeT HAa HU3KOM
YPOBHE METOJUKY
OLIEHKHU BO3JICHCTBHS
Ha OKPYKaIoIYyIO
cpeny U SKCIepTH3a
MIPOEKTOB.

3HaeT Ha CpeHEM
YPOBHE METOJUKY
OLIEHKH BO3JIEHCTBHS Ha
OKPYXAaIoUIyI0 Cpesy U
JKCIIEPTH3a MPOEKTOB.

3HaeT B COBEPILICHCTBE
METOAUKY OLIEHKH
BO3JCHCTBHS Ha
OKpPYXAaroUIyIo Cpesy U
SKCIEPTH3a POEKTOB.
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KO)I KOMIICTCHIIMH

IIPUPOJO0XPAHHOU
JIESITEIEHOCTH

Kon u HaumeHoBaHMe
HHAMKaTOpa
JOCTIOKEHUS

komnereHuuu (MIK)

KOZ( 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

pe3ynbTara o0ydeHus 1-2 3 4 5
0 JUCLIMILIMHE
Vmers: Y7 onieHuBaTh He ymeer onenuBarb VYMeeT Ha HU3KOM YMeer Ha cpegHeM YmeeT B
BO3JICHCTBHS HA BO3JICHCTBHS HA YPOBHE OLICHUBATH YPOBHE OLICHUBATH COBEPIIEHCTBE
OKPYKAIOUIYIO CPENY U | OKPYKAIOLIYIO Cpely U | BO3AEHCTBUS Ha BO3JICHCTBHS Ha OLICHUBATh

9KCIIEPTH3a IPOCKTOB.

9KCIIEPTH3a IPOCKTOB.

OKPY’KafoLIyIo Cpeny
IKCIEPTU3a IPOCKTOB.

OKPY’KafoLLyIo Cpeny
IKCIEPTU3a IPOCKTOB.

BO3JIEIICTBUS HA
OKPY’KaIOMIYIO Cpery U
SKCIIEPTH3A MPOCKTOB.

Bmaners: B7 HaBeIKOM
OLIEHKH BO3JIEHCTBUS
Ha OKPYXKAroIIyIo
cpeny H dKCIepTH3a
MIPOEKTOB.

He Bnaneer HaBBIKOM
OLICHKH BO3JICHCTBHS
Ha OKpYIKaloUlyto
Cpeay W dKCIepTu3a
MPOEKTOB.

Bnaneet Ha HU3KOM
YPOBHE HaBBIKOM
OIICHKHU BO3JEHCTBUA
Ha OKpY>KaroIIy1o
cpelly U SKCIepTH3a
MIPOEKTOB.

Bnageer Ha cpenHem
YPOBHE HaBBIKOM OLIEHKH
BO3JICHCTBHUS HA
OKpY>KarolLylo cpeny u
SKCHepTHU3a IPOEKTOB.

Bnaneer B
COBEpILCHCTBE
HAaBBIKOM OILICHKH
BO3JEHCTBUS HA
OKPYXAIOUIYIO CPeNy U
SKCIEePTH3a MPOEKTOB.

TIKC-3.3 Ananus
MPUYHH U
MOCJIEACTBUI
3arps;3HEHUS
OKpY>Karouleil cpeibl

3Hathb: 38 oTamnsl U
3aaud (PakTOPHOTO
aHanMu3a u
MPOTHO3UPOBAHHUS B
npodeccHoHAIBLHON
JIeSTeIbHOCTH

He 3naet sTans! u
3aa4u (paKTOPHOTO
aHanMu3a u
MPOTHO3UPOBAHUS B
podeccHoHANTBLHON
JIeSTeIbHOCTH

3HaeT HAa HU3KOM
YPOBHE 3TAalbI U 33341
(bakTOpHOTO aHaIKM3a U
MPOTHO3UPOBAHHUS B
npodeccroHaIbHOI
NIEeATENILHOCTH

3HaeT Ha CpeiHeM
YPOBHE 3Tallbl U 3aJa4n
(haKTOpPHOTO aHAIN3a U
NPOTHO3UPOBAHHUS B
npodecCHOHATLHON
JeATEeIbHOCTH

3naet Ha BricokoM
YPOBHE 3TaIbl U
3a7a4u (HaKTOPHOTO
aHaau3a u
MPOTHO3UPOBAHUS B
podeCcCHOHANTBHON
LEATEILHOCTU

YmMmers: V8 pemats
MIPAKTUYECKHE 3a/1a49H
aHaJM3a JaHHbIX C
HCTIOb30BaHUEM
TEXHOJIOTUI
HCKYCCTBEHHOTO
HMHTEJUIEKTa

He ymeer pewath
MIPAKTUYECKHE 3a1a49H
aHaJM3a JJaHHBIX C
UCTIOJIE30BaHHEM
TEXHOJIOTUii
UCKYCCTBEHHOTO
HMHTEJUIEKTa

VYMeeT Ha HU3KOM
YpOBHE pelaTh
MIPAKTUYECKHE 3a]1a4H
aHaJIM3a JaHHBIX C
HCITOJIb30BaHUEM
TEXHOJIOT NI
HCKYCCTBEHHOT'O
MHTEIUIEKTA

YMeeT Ha cpeiHeM
YPOBHE pelaTh
MpaKTUYECKUE 3a/1auu
aHaJIM3a JaHHBIX C
HCITOJIb30BaHUEM
TEXHOJIOT NI
HUCKYCCTBEHHOT'O
HHTENIEKTAa

‘YMeeT Ha BEICOKOM
YpOBHE pelaTh
MpaKkTUYECKHUE 3aJa4l
aHaJIM3a JJaHHBIX C
KCITOJIb30BaHHEM
TEXHOJIOTUH
HCKYCCTBEHHOTO
WHTEJIEKTa
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KO)I KOMIICTCHIIMH

Kon u HaumeHoBaHMe
HHAMKaTOpa
JOCTIOKEHUS

komnereHuuu (MIK)

KOZI 1 HAMMCHOBAHUC

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

pe3yibTata 00y4eHus 1-2 3 4 5
10 JUCLIUILINHE
Brnagets: B8 He Bnageer HaBbikaMu | BiajgeeT Ha HU3KOM Bnaneer Ha cpennem Brnageer B
HaBBIKAMU HMHTEJJIEKTYaJIbHOTO YPOBHE HaBbIKaMU YPOBHE HaBbIKaMU COBEPIIEHCTBE
HMHTEJJIEKTYaJIbHOTO aHalln3a JaHHBIX U HMHTEIJIEKTYaJIbHOTO HHTEJJIEKTYaJIbHOTO HaBBIKAMU
aHalIn3a JaHHBIX U MIPOTHO3UPOBAHUS C aHaJIM3a TaHHBIX 1 aHaIM3a TaHHBIX 1 HMHTEJJIEKTYaJIbHOTO

MIPOTHO3MPOBAHUS C
HCIIOJIB30BaHUEM
TEXHOJIOTHH
HCKYCCTBEHHOTO
HHTEJUIEKTA

HCIIOJIB30BaHUEM
TEXHOJIOTHI
HCKYCCTBEHHOTO
HHTEIUIEKTA

MIPOTHO3MPOBAHUS C
HCIIOJIE30BAHUEM
TEXHOJIOTHH
HCKYCCTBEHHOT'O
HHTEIIEKTA

MIPOTHO3MPOBAHUS C
HCIIOJIE30BAHUEM
TEXHOJIOTUH
HCKYCCTBEHHOT'O
HHTEIIEKTA

aHajau3a JaHHBIX B
MIPOTHO3UPOBAHUS C
HCITOJIE30BaHUEM
TEXHOJIOTUH
HCKYCCTBEHHOTO
MHTEJICKTa
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