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1. Ileau u 3a1a4u 0CBOEHUS THCHUILTHHBI

Lenb IUCHMIUIMHBI 3aKIIOYAaeTCsS B OBJAJCHUH (yHIAMEHTAIBHBIMU 3HAHUSMH B
001aCTH HEHPOHHBIX CETeH U MX MCIIOJIB30BaHUU IIPY PEIICHUU HAYYHBIX U MPUKIIAJHBIX 33/1a4.

3amaun JUCIUIUIHHEL:

— u3ydyeHue Oa30BBIX TEOPETHUECKUX OCHOB METOJOJOTHH HEHPOHHBIX CeTeH,
MaTeMaTHYECKUX MOJEIEH 1 METO/IOB, JISKAIINX B OCHOBE HEHPOHHBIX CETEH;

— (¢opmHpOBaHME YMEHUH BBIOOpa apXHUTEKTYpbl HEHPOHHOW CeTH C Y4ETOM
0COOCHHOCTH pelIaeMbIX 3a71ay;

— (opMHpOBaHHE YMEHUI pealn30BaTh HEHWPOHHYIO CETh C MCIOJIB30BaHUEM MAKETOB
IpOrpamm;

— (¢opMHpOBaHHE HABBIKOB pPabOTHl ¢ HabopamMH HaHHBIX, HCIOIB3YEMBIMH IS
00y4eHHUs1 HEHPOHHOM ceTH;

— (¢opMHpOBaHHE YMEHHI aHAIU3a PE3yJbTaTOB pabOTHl HEHPOCETH U KOPPEKTUPOBKU

MTOCTPOEHHBIX MOJIEIICH.

2. Mecro nucuuniaunbl B crpykrype OIIOII BO

JlucuMmiuHa OTHOCUTCS K JUCUUIUIMHAM 3JekTuBHoro wmonyns «Digital & IT.
MammHHoe 0oOyueHre U aHaJIu3 JAHHBIX» YacTH y4eOHOro IuiaHa, GopMUpPyeMOi ydyacTHUKaMU
00pa3oBaTeNbHBIX OTHOIIECHUH.

HeoOxouMbIMH yCIIOBUSIMU AJI1 OCBOEHUS JUCIUILTUHBI SBIISIOTCS:

— 3HAHHE OCHOBHBIX MOHATUH JTUCKPETHOW MaTeMaTUKH, MNPHUKIATHON airedpsl,
BBIUMCIIUTEIbHON MaTeMaTUKH;

— 3HaHMEe OCHOB s3bIKa MporpamMupoBanue Python, ymeHue paspabaTbiBaTh
AITOPUTMBI PEIlIeHNUs 33a]a4 U 3alHUChIBaTh UX Ha SI3bIKE MPOTrpaMMHUPOBAHUS;

— BJaJIeHUE HaBBIKAMHM HCIIOJIb30BAHMSI KOMIIBIOTEPHBIX TEXHOJIOTUH U CPEACTB
00paboTku nHGOpMaInu.

CopepxaHue QUCHUIUIMHBI CIYXKUT OCHOBOM JJIsi OCBOEHMS nucUUILIMH «lIpukiagHsie

3ala4M aHaJin3a JaHHBIX», IJI TPOXOXKIACHUA ITPAKTHUKH, HaquO-HCCHeILOBaTCHBCKOﬁ pa6OTLI.



3. Pe3yabTaTbl 00yuYeHUs MO IUCHMUILINHE

[Iporiecc m3ydeHuss AMCUUIUIMHBI HampaBieH Ha (HOPMUPOBAHHE  CIETYIOLINX
KOMIIETECHIIUN:
Tabmuna 3.1
Kon u  nammenoBanme | Kop u HauMeHoBaHue | Kon n HauMeHOBaHue pe3yibTraTa OOydYeHHS IIO
KOMITETEHIINT HHIUKAaTOpa JIOCTHIKCHUS | JUCUUIUIMHE
komneteHimu (MJIK)
VK-1. Cnocob6en | YK-1.1. OcymectBisier | 3Hath 31: MexaHU3Mbl M METOJMKH TIOMCKa, cOopa
OCYILECTBIIATh MIOUCK, | BBIOOD aKTyaJIbHBIX | 1 00paboTkn uH(pOpMannK, HEOOXOIMMOW s
KPUTHYCCKUH  aHaM3 ¥ | POCCHICKMX W 3apyOeXHBIX | PEeIICHHs MOCTABICHHOH 3a/1auH.
CHHTE3 nHdopMaluy, | UICTOYHUKOB, a TAK XKe MOUCK, | YMeTs VY1: AHaIM3upoBaTth  TpeICTaBICHHBIC
TIPUMEHSTD CHUCTEMHBIH | cOop u 00paboTKy | HCTOUHMKKA WH(POPMAIMH, BBITIOIHATH  OTOOP
IMOJIXOT IS petreHys | uHGOpPMaNuK, HEOOXOMUMOH | HYKHOM HH(POPMAIIHH.
MOCTaBJICHHBIX 33729 IJIs PEINEHHMs NOCTAaBIEHHOW | Bnamers Bl: Metoqukoil moucka, cOopa u
3a1a4u 00paboTKH WHPOpPMALUK, HEOOXOAUMOU Ui
peLIeHus! TOCTABJICHHON 3a1auH.
VK-1.2. Cucrematusupyer u | 3HaTb 32: MexaHu3Msl u METOAMKHU

KPUTHYECKH AHAINU3UPYeT
nHpopManunIo, TOIYYEHHYIO
U3 pasHbIX MCTOYHHKOB, B
COOTBETCTBHHU c

Tpe60BaHI/IHMI/I n yCJIOBUAMU
3aJa4u

CUCTCEMATHU3all1, aHaJIn3a U CHHTEC3a I/IH(bOpMaLII/II/I,
B COOTBCTCTBUU C Tpe60BaHI/I)IMI/I n YyCJIOBUAMU
3aa4yu.

VYmers VY2: CucreMaTusupoBaTh U KPUTHUECKU
aHaIM3MPOBaTh MH(POPMAIHIO, HEOOXOIUMYIO JUIs
peuleHys IOCTABJICHHOM 3a1auu.

Bnagerp B2: MeToaukoi — cUCTeMaTH3allH,
aHanmu3a  WHpOpPMAlMKM B COOTBETCTBHH C
TpeOOBaHUSAMH U YCIOBUSAMH 33aUH.

YK-1.3. Ucnone3zyet
METOJIMK! CHCTEMHOT0
NOAXONa  HPH  PELICHUH

IIOCTaBJICHHBIX 3aJa4

3HaTh: 33 METOOMKM CHUCTEMHOIO MOAXO0Ja MpHU
peIICHUH MTOCTaBICHHBIX 3324

VYMmers: Y3 OpUMEHATh METOAUKH CHUCTEMHOTO
MOIX0/Aa TPH PENICHHH TIOCTAaBICHHBIX 3ajad
METOJMKH CHCTEMHOTO TOAXOJa MpPH pPEUICHHU
IIOCTaBJICHHBIX 3a7a4

Bnagers: B3 umeer onbIT nmpUMEHEHHUS METOJIMKH
CHCTEMHOTO TIOJX0/1a TIPH PEIICHUH ITOCTABICHHBIX
3a7a4

YK-2. Crnocoben
ONpezeaTh Kpyr 3ajad B
paMKax TOCTaBJICHHOW LeIn
u BI)I6I/IpaTI) OIITUMAJIbHbBIC
croco0bl WX  pEUIeHH,
UCXOAS W3 JEeHUCTBYIOIIUX

MPaBOBBIX HOpPM,
UMEIOIIUXCS  PECYpCOB U
OrpaHUYEHUN

VK-2.1. IlpoBomur aHamu3
IIOCTaBJICHHOU Lenu u
(bopMyIHpYyeT COBOKYITHOCTB
B3aMMOCBA3aHHBIX 3aaa4,
KOTOpPBIE HE00X0IUMO
PELINTH JUIS €€ JOCTHXKEHHS

3Hate 34: OCHOBHbIC NPHHIMIB HPUMEHEHUS
UH(OPMALMOHHBIX TEXHOJIOTHH amnmapara Ipu
MOCTAaHOBKE 33124 U BEIOOpAa METOJIOB UX PEIICHHUS.

YMmers Y4: TpUMEHSATh METOJIbl E€CTECTBEHHBIX
HayK IpY UCCIICJOBAHUM 3a/1a4.

Bnagers B4: wHaBblkaMu aHaju3a,
000011eHUsT HTHPOPMAITUH.

CHHTE3a H

YK-2.2. Bribupaer
OIITUMAaJIbHBIN croco6
pelIeHus] 3a/au, HCXOIs W3

3Hate: 35 ONTHMaNBHBIN croco® pemeHus 3ajaad,
HCXOJIsl N3 MMEIOIIMXCSI PECYPCOB M OTpaHUYEHHH

Ymerb: VY5 ompenensTe ONTUMANbHBIA CIIOCOO

HMCIOIIUXCS ~ PECYypCOB M | pelIeHus 3ajad, UCXOJs U3 MMEIOIINXCS PeCypcoB
OTpaHUYEHHUH U OrpaHUYEHUH
Bnanets: BS HaBbIKOM NpUMEHEHHUSI ONTUMAILHOTO
croco0a pemeHns 3a/1ad, UCXOJs M3 MMEIOUIUXCS
PEeCYpCOB M OTpaHUYEHUIT
YK-2.3. Amnanusupyet | 3Hatb 36: BUABI JIMLIEH3UPOBAHUS KOMIBIOTEPHBIX
JeHcTByoIEee IporpaMM M HaKJIAAbIBAE€MbIX  JIMIEH3USIMU
3aKOHOJATENECTBO U | OrpaHUYEHUi
TpaBOBbIE HOPMBI, | YMeTh Y6: 0oGhopMIIsATh MPOrpaMMHBIN KOX B
peryaupyromme 0051aCTh | COOTBETCTBHU C TPEOOBAHUSAMHM, MPHUHATHIMHU ISt
po¢eCCHOHATBHOM COOTBETCTBYIOIIETO S3BIKA IIPOTPAMMHUPOBAHHSI.
IESITENNLHOCTH Brnagetr B6: cocoOHOCTBIO ONpenensaTh el H

3aJa4d MpH TMPOrPAMMHOM PEIICHUU MPOSKTHOM
podeCCHOHANBLHON 3a7a4K C Y4E€TOM PECYPCHBIX:




BPEMCHHBIX, (MHAHCOBBIX — OrPAaHHYCHHU B
COOTBETCTBUU ¢ HOPMAaTHUBHO-TIPaBOBO
JIOKyMEHTaluei
TIKC-2 Cnocob6en | [TIKC-2.1. [poBomut | 3Hath: 37 OpraHU3alMOHHOE W TEXHOJIOTHYECKOE
OCYILIECTBIISITh OpTraHU3aIIMOHHOE u | obecrieueHue KOIHMPOBAaHUS Ha SI3BIKAX
OpTraHU3aINIOHHOE H TEXHOJIOTHYECKOE MIPOTPaMMHPOBAHUS
TEXHOJOTHYECKOE obecrieueHUE  KOIUPOBAaHUA | YMeTh: Y7 TPOBOAUTH OPTaHU3AIMOHHOE |
obecrieyeHre KOAWPOBAHUS | Ha A3BIKaX | TEXHOJIOTHYECKOe oOecredeHne KOIMPOBAHUS Ha
Ha MIPOrpaMMHPOBAHHUS SI3BIKAX IMPOTPaMMHPOBAHUS
sI3bIKaxX IIpOrpaMMHUpPOBaHUSA Bnanets: B7 OpraHU3alMOHHBIM u
TEXHOJIOTHYECKUM 00CCIICUCHHEM KOJUPOBAHUS Ha
SI3BIKAX MPOTPAMMHUPOBAHUS
TIKC-2.2. Ocymiectsisier | 3Hath: 38 BemeHue 0asbl JAHHBIX U MOIACPIKKY
BeJicHHE 0a3bl JAaHHBIX U | OPTaHU3AIMOHHOTO U
TOIICPIKKY TEXHOJIOTHYECKOTO
OpraHU3aI[MOHHOTO U o0ecrieYeHrs1 KOTUPOBAHUS Ha
TEXHOJIOTHYECKOTO SI3BIKAX MPOTPAMMUPOBAHHUS
obecriedeHnsT  KOAMPOBAHUS
Ha

A3BIKAX MMPOTrpaMMUPOBAHUS

VYmeTh: Y8 ucnons3oBaTh BeACHHE 0a3bl JAHHBIX M
MOIACPIKKY OPTaHM3allMOHHOTO U
TEXHOJIOTHYECKOTO

obecriedeHNsT KOTUPOBAHUS Ha

SI3BIKAX MPOTPAMMHUPOBAHUS

Brnagers: B8 0a3amu HaHHBIX W IOIOCPIKKY
OPraHU3aI[OHHOTO

TEXHOJIOTHYECKOTO

obecrieueHns1 KOAMPOBAHUS Ha

A3bIKaX IPOrpaMMUPOBAHU

IIKC-2.3. Opranuzyet
paboty mo BBIOOpY Kiacca
UC nmna  aBTOMaTH3aIMH
TpeIIPHATHS B
COOTBETCTBHU c
TpeboBaHusMu kK UWC m
OrpaHUYCHUSIMH.

3Hate: 39 pabory mo BeiOOpy kimacca MC mis
ABTOMATH3aLMK TPENNPUITHS B COOTBETCTBHU C
tpeboBanusiMu K VIC U orpaHMYeHHUIMH.

Ymerb: Y9 opraHu3oBbiBaTh paboTy MO BHIOOPY
knacca MC pns aBTOMaTH3alMM TPEATIPUATHS B
cootBercTBHH ¢ TpeboBammamu k HC u
OTpaHWYEHHSMHU.

Bnagers: B9 opranmsanmeii pabotry mo BeIOOpY
kiracca MC uii aBTOMaTH3alUM HPENNpHATHS B

cootBercTBHMH ¢ TpeboBammamu k HWMC u
OTpaHWYEHHSMHU.
4. O0beM AUCHUNTIHHBI
OO0mmit 00beM JUCHUINIMNHEI COCTABIISIET 3 3a4STHEIX equHuIbl, 108 gacos.
Ta6muma 4.1.
AyIUTOpHBIE 3aHATHUS/KOHTAKTHAS
dopma Kypc/ YAHTOP Camocrositen dopma
pabora, Jac. Konrpois,
o0y4yeHu | cemect bHas pabora, POMEXYTOYHO
Jlekum | Ilpakrtuuecku | JlaBopaTtopHbl qac .
s p qac. it arTecTanuu
" € 3aHATHS € 3aHATHS
3a049Has 477 6 10 - 92 - 3a4€T

5. CTpykTypa H coep:KaHHe TUCHUIIHHbI

5.1. CtpykTypa IUCHUIUIMHBI.

3ao4yHas popma ooyuenus (3PO)

Tabmuma 5.1.1




CrpykTypa AynuTopHbIe
No JCTIATUTAHBY/ MOTY ISt 3aHSATHUA, Yac. CPC, | Bcero, OrneHouHbIe
n/n | Homep HaumenoBanue qac 4ac Kox MK cpencraa
JI. | Hp. | JIa6. ’ ’
paszena paszena
BBenenue B Komnoksuym Nel
1 1 TEMaTHUKY 1 1 ) 6 8 (ITpumosxenwne 1)
HCKYCCTBEHHBIX
HEHUPOHHBIX CeTel
ITakets! nporpamm Komnoxsuym Nel
2 2 JUTSL pabOTHI C 1 1 - 6 8 VK-1.1 (ITpumosxenwne 1)
HEHPOHHBIMU CETIMU YK-1.2
OOyueHue YK-1.3 KosmmoxBuym Nel
3 3 HEWPOHHOM CeTH. 1 1 - 6 8 YK-2.1 (ITpunoxenwue 1)
HaGops! JaHHBIX YK-2.2
[NonHocBs3HAs YK-2.3 KosmtoxBuym Nel
HEeHpOHHas ceTh [IKC-2.1. | (Ilpunoxenue 1)
4 4 IPSMOTO 1 1 - 6 8 ITIKC-2.2
pacnpocTpaHeHHs IIKC-2.3
(FNN)
ITocTpoenue KomnoxkBuym Ne2
5 5 apXHTEKTYpBI 1 1 ) 8 10 (ITpunmosxenwne 2)
HEWPOHHOMW CEeTH U ee
o0OyueHme
6 6 Pa6ora ¢ TensorFlow 1 1 ) 8 10 KomnoxkBuym No2
u Kaggle (ITpumosxenwne 2)
AHanu3 xayecTBa KomnoxBuym Ne2
7 7 0o0yueHHs HEMPOHHOH | - 1 - 8 9 (ITpunoxxenue 2)
cetu
IIpumenenue VE-11 Komnoksuym Ne2
8 8 HEUPOHHBIX CEeTeH ) 1 ) 8 9 VK- 1' 5 (ITpunoxxenue 2)
JUISL peLICHUS 3aa4u VK- 1' 3
perpeccun VK- 2' 1
CaépTouHsbIe ' Komnoxsuym Ne3
9 9 N - 1 - 8 9 YK-2.2
HEHpPOHHBIE CETH VK-2.3 (ITpunoxenue 3)
[penBapuTenbHO MKC-2 1 KosutokBuym
10 10 00y4YeHHbIC - 1 - 8 9 HKC-ZI 2' Ne3(ITpuioxxern
HEHPOHHBIE CETU HKC-Z:S el)
Hetiponnsie cetu ans Komnoxsuym
11 11 3a7a4 00paboOTKH - - - 8 8 Ne3(ITpunosxeHn
€CTECTBEHHOTO SI3bIKA e3)
12 12 PeIfyppeHTHLIe ) ) ) 8 8 KomnoxBuym Ne3
HEHPOHHBIE CETH (ITpunmoxxenwue 3)
VK-1.1 Bormpocet IS
YK-1.2 3a4éTta
YK-1.3 (ITpunoxxenwne 3)
YK-2.1
13 | 3auér - - - 4 4 YK-2.2
YK-2.3
[IKC-2.1.
ITIKC-2.2
ITIKC-2.3
Hroro: | 6 34 - 92 108

5.2. Coneprxanue TUCIHATIINHBL.

5.2.1. Coneprkanue pa3aesoB JUCITUTUTMHBI (TUIAKTUYECKUE SIMHULIBI ).

Paznen 1. «BBeneHne B TEMAaTUKy MCKYCCTBEHHBIX HEMPOHHBIX CETEI». XPOHOJIOTHYECKHE

aTanbl Pa3BUTHsI HEHPOHHBIX ceTel. Mogenb nckyccTBeHHOro Heiipona Mak-Kamnoka u Ilurca,




[lepcentpor Po3zenOmarra. OmHOCIOWHBIE W MHOTOCIOWHBIE HEHpOHHBIE ceTH. CeTH MpsSMOro
PacpOCTpaHEHUsI U CETH C OOpaTHBIMHU CBs3AMH. [loHSTHE «TiTyOOKHME HEHpPOHHBIE CETH» M UX
npeumyiiectBa. Kiaccudukanys HEHpOHHBIX ceTeil B paspe3e paclpoCTpaHEHHs CUTHajla U
nIyOWHBI HEWPOHHOW CeTH. 3ajayd, pemaeMble TIIYOOKUMH HEHPOHHBIMH ceTsMH. DyHKIuu
aktuBaru. OOopynoBaHue, NpuMeHseMoe s HehpoHHbIX ceteil. CUDA — mporpaMMHBIMA
unrepdetic 11 GPU ot kommanuu NVIDIA.

Paznen 2. «[laketrsl mporpamMm st pabOTBI ¢ HEWPOHHBIMH ceTsMu». O030p MaKeToB
nporpamm. ITakers! s padotsl ¢ ganabiMy. [Takersr NUMPY u Pandas. Ilakers! aj1s MaiMHHOTO
obyuenus. JIucrpubyruB Anaconda, makersr JupyterLab, Jupyter Notebook. bubmrorexku Python
JUTsl MOJICTIMPOBaHUs ¥ 00y4eHus HeliponHoit cetu. [lakerst TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenue HelipoHHoi cetn. HaGopel naHHBIX». OOyuyeHHe C y4yuTeleM,
oOydyeHue Oe3 yuutensi, oOydeHHE C TMOJKPEIUIEHHEM. AJITOPUTM OOpPaTHOTO PaCHpOCTpaHEHUs
oumOku. Turmbl 3a1a4, 3((EKTUBHO penIaeMbIX C MOMOIIBIO TITyOOKHX HEWPOHHBIX CeTel (3amaun
pacno3HaBaHMs, 3aaudl KiIacCHM(MKAIMK, 33/1a4d PErpeccuy, 3a1add kimacrepusanun). HaGopsl
JTAHHBIX 17151 00y4yeHuss HEHpOHHOW ceTH. TpeHHPOBOYHBIE, TECTOBBIE U IMPOBEPOYHBIC JAHHBIEC.
Bo3morkHOCTH MakeToB 10 paboTe ¢ Habopamu JaHHbIX. [TonsTre smoxu o0yyenus. Ilonck HabopoB
JIAHHBIX U3 pa3IMnYHbIX HcTOUHUKOB (Githab u npyrux).

Paznen 4. «[lonHocBsI3Has HelipoHHas ceTh npsiMoro pactpoctpanerus (FNN)». Ananu3
Ha0opa JaHHBIX C TOYKHU 3pEHMs JAIbHEHIIero MOCTpOeHUs HeipoHHoM cetn. KommuecTBo
CKPBITBIX CJIOEB U KOJUYECTBO HEMpPOHOB. ba3oBble 0OBEKTHI U MapaMeTpbl 0OBbEKTOB INTyOOKHX
HelpoHHBIX ceTeit B TensorFlow.

Pazgen 5. «llocTtpoeHue apXuUTEKTyphl HEUPOHHON ceTh U ee oOydeHue». MeTpuku
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkiuu noteps u
ONTUMHU3ATOPbl 00ydeHUs. PYHKUMHU MOTEeph M onTuMuzaropsl oOyueHus. Dynkuumu SGD,
RMSprop, Adam. Pacnio3naBanue npenmetoB ozex bl — Habop maHubix MNIST. Tpenckaszanue
00y4eHHOI HeMpOCeTH.

Pasnen 6. «Pabota ¢ TensorFlow u Kaggle». O6bexTbl, QyHKIMH U TapaMeTpbl 00BEKTOB
rmy0okux HelpoHHbIX cereil B TensorFlow. Pabora ¢ mmardopmoii Kaggle. Bozmoxnoctn
cepeuca. OcHoBHO#l pyHkumonan mardopmsr Kaggle. CopesnoBanus na Kaggle.

Paznen 7. «AHanu3 kadyectBa 00ydeHUs] HEUPOHHOU ceTn». OTeHKa pealbHOTO KayecTBa
MOJIeNId HEHpOHHOM ceTH M Habopsl AaHHBIX. [loHsATHE «TepeoOyueHre» HEWPOHHOW CEeTH.

Omnpenenenue nepeoOydeHUs ¥ METOIbI OOPHOBI ¢ HUM.



Paznen 8. «[lpumMeHeHne HEHPOHHBIX CETEH I pelIeHUs 3aJa4dl  PETPECCHUY.
[IkanupoBaHue W HOpMaTW3alUsl BXOAHBIX JaHHBIX. BBIOOp MeTpuK KadecTBa, (yHKIUN
OIIMOOK M aKTUBAIIMH B 3aBUCUMOCTH OT pEIIacMOi 3a1a4H.

Pazgen 9. «CépTounbie HelpoHHBIE ceTn». CpaBHEHHE IOJTHOCBS3HOW M CBEPTOYHOM
HEHPOHHBIX CETeH MPHU PEUISHUH 3aja4 paclio3HaBaHUs U300pakeHui. SAnpo cBEpTku. Marpuia
n3o0paxxenuii. Crnou cBEPTKM U cinou noABbIOOpKH. Mucrpymentsl Keras m TensorFlow,
KOTOpBbIE TIO3BOJISIFOT TOCTPOUTH CBEPTOUHYIO HEHpPOHHYIO ceTh. CBsi3p MEXIy Habopamu
JAHHBIX W apXuTeKTypol HeWpoHHou cetu. HabGop nmanneix CIFAR-10. Apxutekrypa
cBéprounoit cetu LeNet 5.

Paznen 10. «IIpenBaputensHo  oOydeHHBbIE  HEHpoHHBIE  ceTW». llpemmymiecTBa
UCTIOJIB30BaHUS MIPEBAPUTEIILHO OOYYEHHBIX HEHpOHHBIX ceTeil. HeipoceTn, oOydeHHbIe Ha
Habope manHbix ImageNet. O630p COBpeMEHHBIX MpPEIBAPUTEIHHO OOYUEHHBIX apXUTEKTYP
HEHPOHHBIX ceTed s pelleHusl 3aladd pacrno3HaBaHus u3o0paxeHuil. I[IpenBaputenbHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOyuenus B
HEHpoHHBIX ceTsX. [lepeHoc oOyueHHss Ha TpuUMepe MpeABapUTENbHO 00yYeHHON HEWPOHHON
cetu VGG16.

Paznen 11. «HeliponHble cetu i 3aj1a4 00paOOTKH €CTECTBEHHOTO sI3bIKa». BBeneHue B
00pabOTKy €CTEeCTBEHHOrO f3blKa. AJTOPUTM MOJATOTOBKM TEKCTa (MPUBEACHHE TEKCTa K
€MHOMY PErucTpy, OYMCTKY TEKCTa OT JIMIIHUX CHUMBOJIOB, TOKEHH3AI[UHs TEKCTa, Pa3METKy
CJIOB IO YaCTsIM pPeuH, IPUBEJCHHE CIOB TEKCTa K HOPMAJIbHOM (opMe, BEKTOpHU3alys). 3a1aun
00pabOTKH €CTECTBEHHOTO sI3blKa. ApPXHUTEKTYpbl HEHPOHHBIX CeTei, NPUMEHSEMBIX NpU
pelieHny 3a1a4 o0pabOTKM €CTECTBEHHOIO fA3bIKa - CBEPTOYHBIE OJTHOMEpPHbIE HEHPOHHBIE CETH
(CNN 1D) u pexyppenTHbie HeilpoHHble ceTh (RNN).

Paznen 12. «PexkyppeHTHbIE HEHPOHHBIE CETU». APXUTEKTYPbl PEKYPPEHTHBIX HEHpPOHHBIX
CeTel, MPUMEHSIEMbIX IS pellieHns ipakTuieckux 3amad. LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeTobl udpoBbIX TPeACTaBICHUI TEKCTA:
YACTOTHBI ~ TOAXOJ,  TEMAaTM4eckoe  MOJEIUpPOBaHWE,  JUCTPUOYTUBHAs  CEMaHTHKA.
Nuctpymentapuii Keras u TensorFlow s moctpoeHust Mojenu pekyppeHTHOH HEHpOHHOM cerTu,
peratorieil 3aiauy knaccudukamu tekctos. [Toctpoenue Helipocereit ¢ apxurekrypamu LSTM u

GRU Ha ocnoge nakeros Keras u TensorFlow.

5.2.2. ConeprkaHue AUCIMIUTMHBL/MOYIIS TI0 BUIAM YIEOHBIX 3aHSTHI.
JIeKHOHHbBIE 3aHATHA

Tabma 5.2.1

| Ne | Homep pasnena | O0bemM, uac. | Tema nexunn




/o | JHUCUUILIAHBI

| 000 [ 300 | 0390 |

7 cemecTp
1 1 - 1 - BBezieHue B TeMaTUKy MCKYCCTBEHHBIX HEHMPOHHBIX ceTel
2 2 - 1 - [TakeTsl nporpamm Asst paboOThI ¢ HEHPOHHBIMH CETSIMH
3 3 - 1 - OOyu4enue HelipoHHO# cetu. Habops! 1aHHBIX
[TonHOCBsI3HAs HEMPOHHAS CETh MPSIMOTO PACIIPOCTPAHEHUS
4 4 - 1 -
(FNN)
5 5 - 1 - ITocTpoeHne apXUTEKTypsl HEHPOHHOU CETH U €€ 00yJIeHne
6 6 - 1 - Pat6ora ¢ TensorFlow u Kaggle
7 7 - - - AHanm3 KauecTBa 00ydeHUs] HeHPOHHOH CeTH
8 8 ) ) ) [IpumeHeHre HEHPOHHBIX CETEN [UI PELLICHUS 3aJaul
perpeccuu
9 9 - - - CBépTOUHBIC HEMPOHHBIE CETH
10 10 - - - [IpenBapuTennsHO 00yUCHHBIE HEHPOHHBIE CETH
11 11 - - - HeiiporHsie cetn ais 3a1a4 00pabOTKH €CTECTBEHHOTO SI3BIKA
12 12 - - - PexyppeHTHBIC HEHPOHHEIE CETH
HUroro: - 6 -
JlabopaTopHbie padoThI
JIaGopatopHbIe 3aHATHS YI€OHBIM IITAHOM HE MPEyCMOTPEHBI.
HpaRTuquKne 3aHATUA
Tabymma 5.2.2
Ne Howmep paznena O0bewM, uac. T 6
n/n JMCUUIUIMHEL 0®0 [ 300 | 0300 cMa HIparTiecinx pabot
7 cemecTp
1 1 - 1 - [TporpammupoBaHue npocteiinieii Heiipocetu Ha Python
2 2 - 1 - Pa6ora ¢ makeramu si3e1ka Python: NumPy, Pandas
3 3 - 1 - Pabota ¢ Habopamu JaHHBIX
4 4 ) 1 - [NocTpoenue noJHOCBSA3HON HEMPOHHOM CETH MPSIMOTO
pacnpoctpanerns (FNN)
5 5 - 1 - [MocTpoeHne apXUTEKTyphl HEHPOHHOU CETH M ee 00yIeHHE
6 6 - 1 - Pabora ¢ Kaggle
7 7 ) 1 - AmHanus kadecTBa 00y4eHHsT HeHpOoHHOH ceTu. boproba ¢
nepeodyyeHnem
8 8 ) 1 - ITocTpoeHue HEHPOHHOM CETH IS pELICHUs 3a1a4u
perpeccuu
9 9 - 1 - [TocTpoeHne cBEPTOYHON HEWPOHHOMU CETH
10 10 ) 1 - Pabota ¢ npeaBapuTeIbHO 00yUeHHBIMI HEHPOHHBIMU
CeTsMU
11 11 ) - - N3ydenne HEHPOHHBIX CeTEH I 3a1a4 00pabOTKH
€CTECTBEHHOTO SI3bIKa
12 12 - - - ITocTpoenne peKyppeHTHOH HEUPOHHOU ceTH
Uroro: - 10 -
CamocrosiTeibHast padoTa CTyAeHTa
Tabnuma 5.2.3
Ne Homep O0beMm, gac.
i paszena Tema Bun CPC
mucmammaer | OO | 300 | 000
7 cemecTp
BBenenue B reMatuky ITonroroBka K
1 1 i 6 i HCKYCCTBEHHBIX HEHPOHHBIX MpaKkTHYeCKUM  paboram,
cereit odopmileHre OTYETOB TIO
MIPaKTHYECKUM paboTam
[Makers! nporpamm i padotsl ¢ | [loaroroska K
2 2 - 6 - HEHPOHHBIMU CETAMU MIpaKkTHYeCKUM  paboram,
oOpMIICHAE OTYETOB O
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MIPaKTHYECKUM paboTam

OOyueHne HEHPOHHOI ceTH.
Habopsr nanHbBIX

TToaroroBka k
MPAKTHICCKUM paboTam,

3 3 6
odopMIIeHE OTIETOB O
MPAKTHIECCKUM paboTam
[TonHOCBs3HAsA HEHPOHHAs CETh ITonroroBska k
4 4 6 MPSIMOTO PacpOCTPaHEHUS MIPaKTHIECKUM paboTaM,
(FNN) o(hopMIIEHHE OTYETOB TIO
MMPAKTHICCKUM padoTam
[TocTpoenne apXUTEKTyphI IToaroroBka k
5 5 8 HEWPOHHOM CeTH U ee 00yUeHHe | MPAaKTUYECKHM padoTam,
0 OpMIICHHE OTYETOB IO
NPaKTHYECKUM padoTaM
Pa6orta ¢ TensorFlow u Kaggle IToaroroBka k
6 6 8 NPaKTHYECKUM padboTaMm,
o(opMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM
AHanu3 kagecTBa 00y4IeHUS IToaroroBka k
7 7 8 HEWpOHHOW ceTH MIPaKTHYECKUM paboTam,
oopmileHHE OTYETOB IO
MIPaKTHYECKUM paboTaM
[Ipumenenue HelipoHHbIX ceteid | [loarotoBka k
8 8 8 JUISL pETLICHNUS 3aJa4ll PETPECCUH | TIPaKTUYECKHM padoTam,
oopmileHHE O0TYETOB IO
NpaKTHYECKUM padoTaM
CBEpTOUHBIE HEUPOHHBIE CETH Iloaroroska k
9 9 8 NpPaKTHYECKUM paboTaMm,
o opMIICHHE OTYETOB IO
MPaKTHYECKUM paboTaM
[IpenBapuTenbHO 00yUeHHBIE Tloaroroska k
10 10 8 HeWpOHHBIE CETH MPaKTUYECKUM paboTaM,
o(opMIICHHE OTYETOB IO
MIPaKTHYECKUM paboTam
Hefiponnsie cetu nis 3agay TToarorosxka k
11 11 8 00paboTKN €CTECTBEHHOTO MIPaKTHYECKUM paboTam,
A3bIKa oopmileHnEe 0TYETOB IO
MIPaKTHYECKUM paboTam
PexyppenTHbie HeliponHble ceti | [loarotoBka k
12 12 8 MIPaKTHYECKUM paboTam,
oopmileHnEe 0TYETOB IO
MPaKTHYECKUM paboTaM
13 1-12 4 1-12 IToaroroBka k 3adery
HUroro: 92

5.2.3. TlpenonaBaHve AWCIHMILIAHBI BEACTCS C NPHUMEHEHHUEM CIICAYIOIIUX BHJIOB

06pa3OBaTCJ'IBHBIX TEXHOJIOTHIA:

(JIeKIIMOHHBIE 3aHATHUSA);

— BHM3yalM3alus y4eOHOro marepuaiga B O(PHUCHOM IakeTe B JHAJIOIOBOM PpEXHME

— paboTa B MaJbIX Ipynmax (mpakTHueckue padboThl);

—  UHIUBHIyalbHBIC 3aMaHus (pakTUYecKue paboThi).

6. TemaTnka KypcOBBIX IPOEKTOB

KypcoBbie npoekTsl yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.
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7. KoHTpoJibHbIE padoThI

KonTtponbHbie paboTsl y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.

8. OueHka pe3yJIbTATOB 0CBOCHHS AU CHHILINHBI
8.1. Kputepun olLeHMBaHUs CTEINEHU IOJHOTHl M KayecTBA OCBOCHMsI KOMIIETEHLUH B
COOTBETCTBHUH C IUIAHUPYEMBIMH pe3yiibTaTaMH 00yueHus npuBeneHs! B [lpunoxennn 1.
8.2. PeiiTuHroBasi cucremMa OIICHMBAaHHUSI CTENCHH IIOJHOTHI M KAdecTBa OCBOCHUS

KOMITETCHIIMH 00yJaromuxcs 09Hol popMbl 00yueHus npeacTapieHa B Taomwmie 8.1.

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

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

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

3 TekyIas arTecTaus
3 KosutokBuym Ne3 0-40
HTOI'O 3a TpeThIO TEKYIIYIO aTTECTALUIO 0-40
BCEI'O 0-100

9. VYuedOHO-MeTOOHYECKOE U HH(POPMAIIMOHHOE 00ecneueHne ANCIUTIIIHHBI

9.1. ITepedyeHs peKoMeHTyeMOH JIUTepaTypsl npeacrasieH B [Ipunoxenun 2.

9.2. CoBpemeHHBIE TpOodecCHOHaTbHBIE 0a3bl TaHHBIX U MH(OPMAIIOHHBIE CIIPABOYHBIE
CHCTEMBI

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

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

— Hayuno-texuunyeckas oudanoreka ®I'6OY BIIO YI'HTYVY http://bibl.rusoil.net

— Hayuno-texnuueckas Oubnuoreka ®I'BOY BIIO «YXTHHCKHMI TOCYHapCTBEHHBIN
TexHHueckuil yHuBepcute» http://lib.ugtu.net/books

— baza pannpix KoHcynbTaHT cTyneHTa «JJEKTpOHHAs OHONMMOTEKAa TEXHUYECKOTO
By3a» http://www.studentlibrary.ru

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

— 000 «WM3narensctBo JIAHb» http://e.lanbook.com

— 000 «DneKTPOHHOE M31aTEILCTBO FOPAMT» www.biblio-online.ru»

— 000 «PYHDby http://elibrary.ru/

—  DnektponHo-6ubmmoreunas cucrema BOOK.ru https://www.book.ru
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HanmonanbeHast aekTpoHHast OMOIMOTEeKa

9.3. JIuneH3MoHHOE U CBOOOJHO PACIpOCTpaHsIeMOE MPOrpaMMHOE OOecrieueHue, B T.4.

OTCYCCTBCHHOT'O ITPOU3BOACTBA.

Python;

Anaconda;

Microsoft Windows;

Microsoft Office Professional Plus;

10. MaTepI/IaJ'[LHO-TeXHI/I‘leCKOC odecmeyeHue L[I/ICIII/IHJII/IHLI/M()}IyJIﬂ

[Tomenienus A NpoOBEAEHUS BCEX BUJIOB padOThI, IPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM,

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

O0ecneyeHHOCTH MATePHAIbHO-TeXHUYEeCKUX ycaoBuii peaausanun OIIOII BO

Tabmuua 10.1

HanmvenoBanne yuebHbIX
MPeMETOB, KypCOB,
JACIHIUTAH
(Monyneit), MPaKTHKH, HHBIX
BUJIOB y4eOHO#
JIeSITeIbHOCTH,

HanmeHoBaHMe TIOMEIIEHHH JUIS TIPOBEICHUS
BCEX BUJIOB yUeOHOMH JEATEILHOCTH,
IPeTyCMOTPEHHOH Y4eOHBIM TUIAHOM, B TOM
YuCIIe TOMEIEHUs U1 CaMOCTOATEIbHON
paboTHI, ¢ YKa3aHHEM IepeuHsI OCHOBHOTO
o0opynoBaHHs, y4eOHO- HATJISIHBIX

Anpec (MecTONONIOKEHIE ) TOMETICHHH TS
NPOBEICHHUS BCEX BUJIOB YUEOHOM
JIeITeNbHOCTH, TIPETyCMOTPEHHOH yIeOHBIM
IUIAHOM (B Clly4ae peaau3aluu
00pa3oBaTeNbHO MPOrpaMMBI B CETEBON
(dbopMe JONONHUTENBHO yKa3bIBaeTCs

[PEIYCMOTPEHHBIX yIeOHBIM nocoGuit HAWMEHOBAHKE OPTaHU3AIMH, C KOTOPOU
TJIaHOM 00pa30BaTeIbHON 3aKJIIOYEH JI0OTOBOP)
POrPaMMBbI
2 3 4

Heliponnsie cetu

JlekumoHHbIE 3aHATHS:

VYueOHast ayauTopus AN [POBEINCHUS
3aHSATHH JIEKIMOHHOTO TUIA; TPYIIOBBIX U
WHIUBHYaJIbHBIX KOHCYJIbTAIMH;
TEKYIIEro KOHTPOJII M MPOMEXYTOUHOMH
aTTeCTaIHH.

OcCHaIllEHHOCTb:

YueOHass MeOelb: CTOJBI, CTYJbS.
Mouno6nok - 1 mr., mpoektop - 1 mrT.,
MpPOEKUMOHHBIA  dkpaH - 1 mr,
aKycTH4ecKasi cucteMa (KOJIOHKH) - 4 miT.,
MHUKpO(OH - 1 1mT., JOKyMeHT-Kamepa - 1
IIT., TEIEBU30D - 2 MIT.

625001, TromeHckast obacTh, r. TIOMEHB,
yiI. Jlynauapckoro, n.2, kopt.1,
(ayautopust onpenemnsieTcsi B COOTBETCTBUI
C pacIucaHHeM)

IIpaxkTudeckue 3aHATHA:

VYuebHnass ayautopusi s MPOBEISHUS
3aHATUH CEMHMHApPCKOTO THIIA
(;rabopaTopHble 3aHATHSA); TPYIIOBBIX H
WHAWBUIYAJTbHBIX KOHCyJ’IBTaL[PIﬁ;
TEKYLIEro KOHTPOJII U IPOMEKYTOYHOU
aTTeCTalllH,

OCHaIIIEHHOCTB!
VYuebHast MeOenb: CTOJIBI, CTYJIbS.
Monob6nokn, mpoekrop - 1 T,

aKycTH4ecKas cucrema (KOJOHKH) - 2 TIT.,
MPOEKLMOHHBIN dKpaH - 1 mr.

625001, TromeHckas o6yacTh, . TIOMeHb,
yiI. Jlynauapckoro, n.2, kopt.1,
(ayauTopust ONpeaessieTCs B COOTBETCTBUU
C pacumcaHHeM)

11. Meroanveckue ykazanus no opranusanuu CPC

11.1. Meroan4deckue yKa3aHHs MO MOJATOTOBKE K IPAKTUYCCKUM 3aHSATHSM.
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[TpakTHueckue 3aHATHS CIIOCOOCTBYIOT YIUIyOJIEHHOMY W3YYEHHMIO JAWUCIMIUIMHBI U
CIIy’)kKaT OCHOBHOH (OpMOIl TOJBEIEHUS HTOTOB CaMOCTOSITEIBHONH pabOThI CTYAEHTOB.
OcHOBHasi 1eNlb TMPAKTHYECKUX 3aHATUN 3aKII0YaeTCs HE TOJBKO YIIIyOUTh M 3aKpENHTh
TEOPEeTHUYECKHE 3HAaHHWA, HO M C()OPMHUPOBATH NPAKTHYECKHE KOMIICTEHIHH, HEOOXOIMMBIE
OyIyLIMM CIIEUATNCTaM.

Ha mnpaktuyeckux 3aHSATHSAX MPHUBETCTBYETCS AaKTHBHOE Yy4yacTHe B OOCYXICHHU
KOHKPETHBIX CHTYyallui, CIIOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHUH HaXOOUTh Hamboiee
3¢ PEeKTUBHBIC PEIICHHS TOCTaBICHHBIX IPOOJIEM, YMETh HAXOAUTh TOJIE3HBIN JOTIOJIHUTEIBHBINA
MaTepuall 0 TeMaTUKe 3aHITUH.

OOyuaronieMycst peKOMEHIYETCS CIeIYOIIasi CXeMa MOJIrOTOBKH K 3aHATHIO:

1. IIpopaboTaTh KOHCIIEKT JICKITUA;

2. I3y4nTh peKOMEHIOBAaHHYIO JTUTEPATYPY;

3. IIpu 3aTpyaHeHUsX CHOPMYITHUPOBATH BOIIPOCHI K MPETIO1aBATEIO

4. Tlocie BBIMOTHEHHS TNPAKTHYECKHE pabOTBl OPOPMHUT OTYET MU TOATOTOBUTHCA K
3ammrTe.

11.2. Meroauyeckue yKa3aHHs 110 OPraHU3aIlK CAMOCTOSATEILHON pabOTHI.

CamocrosarenbHas paboTa SBISETCS OAHOM M3 BakHEHmUX (opM H3yueHHs 000t
mucnuuMHEL. OHa TO3BOJISIET CHCTEMAaTHU3WPOBAaTh M YIIIYOWTh TEOPETUYECKHE 3HaHUS,
3aKpenuTh YMEHHS M HAaBBIKH, CIIOCOOCTBYET Pa3BHTHIO YMEHHU IIOJIb30BAaThbCS HAYYHOW H
yuyeOHO-MeTouueckoil  nutepaTypoil.  Ilo3HaBaTenpHast — JA€ATENBHOCTH B IIpOLIECcCe
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MAarucTpaHTa BBICOKOTO YPOBHS AaKTMBHOCTU H
CaMOOPTaHU30BAaHHOCTH.

B ydeGHOM mporecce BBIACTSIOT JBa BHIIA CAMOCTOSTEIBHOW pabOTHI: ayaUTOpHAS U
BHEAYJAUTOPHAsI.

AynuTopHas caMoCTOsITeNIbHass paboTa MO JUCHMIUIMHE BBINOJHIETCA Ha Y4eOHBIX
3aHATHX 0] HEOCPEICTBEHHBIM PYKOBOJICTBOM IPEIOIaBATENs IO €r0 33aHUIO.

BHeaynutopHass camocTrosiTelIbHas ~paboTa MarucTpaHTOB IPEICTAaBIsET COOOU
JIOTUYECKOE TPOJODKEHUE AayIUTOPHBIX 3aHATUH. 3aTpaTbl BPEMEHHM Ha BBIOJHEHHE 3TOM
paboThl periaMeHTHPYIOTCd paboyuM ydeOHbIM IIaHoM. Pexum paOoThl BbIOMpaeT cam
00yJaromuics B 3aBUCHIMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosTenbHass pabdoTa MOMET OCYIIECTBIIATHCS HHIMBUAYAIHHO WU TPYIIIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT IIeJH, 00beMa, KOHKPETHOW TEMaTHKH CaMOCTOSTEIbHOU
paboThl, yPOBHS CII0KHOCTH, YPOBHSI YMEHHI MarucTpaHTOB.

CamocrosiTenpHas paboTa BKIIOYaeT B ceOsl pabOTy ¢ KOHCIIEKTOM JICKIIUN, U3yUCHUE U

KOHCIIEKTUPOBAHUE pEKOMEH1yeMon JUTEpaTyphl, MOATOTOBKA MYJIbTUMEINA-
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COOOIIEHUI/TOKIaI0B, TTOATOTOBKA pedepara, TECTUPOBAHUE, PEIICHHUE 33/1ad U yNpaKHEHUN
no oOpa3iy, pelieHHe BapUaTUBHBIX 3a/a4, BBIOJHEHHE YEPTEkKEH, CXeM, pacueToB
(rpadmyeckux paboT), pelIeHHWE CHUTYalMOHHBIX (MPO(EeCCHOHANBHBIX) 3aad, MOATOTOBKA K
JIJIOBBIM UI'paM, IPOEKTUPOBAaHHE M MOJCIMPOBAHME PA3HBIX BHUJOB M KOMIIOHEHTOB
npodeCCHOHATIBHOM 1eATENIbHOCTH, HAyYHO-HCCIIe10BaTENbCKYIO PaboTy U Ap.

KoHTponb pe3ynpTaToB BHEAYAUTOPHON CaMOCTOSATEIBHON paboThl MArUCTPAHTOB MOKET
OCYILECTBIISITHCS B TpeAeTax BPEMEHHU, OTBEJICHHOTO Ha 00s3aTelbHbIC y4eOHBbIC 3aHATHUS IO
JUCLUIUIMHE U BHEAYIUTOPHYIO CaMOCTOSTEIbHYIO pabOoTy MAarucCTpaHTOB IO IMCLUIUIMHE,

MOJKET POXOJUTh B MUCbMEHHOM, YCTHON WM CMEIIaHHOM (popMme.
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[Ipunoxenue 1

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

Jucuunnuna: HeliponHsle cetu
Hanpasnenue: 27.03.03 CucteMHbIN aHAJIU3 U YIIPaBICHUE
Hanpasnennocts (npouip): YrpaBieHue SKOHOMUKON MPEIIPUATHI TOIIIMBHO-Y)HEPTETHUECKOTO KOMILJIEKCa

KOZ( 1 HAMMCHOBAHUC

KOIL 1 HAMMCHOBAHUC

Kpurepun olileHHBaHus pe3yIbTaTOB 00yUeHHUs

Kon xomnereHnu MHHKaTOpa e3yJbTaTa 00y4YeHus
IOCTH)KEHUS pesy Y 1-2 3 4 5
10 TUCLUIIINHE
xomrmereHIn (MJIK)
VK-1. Crocoben | YK-1.1. 3Hate 31: Mexanu3Mmbl | He 3HaeT MexaHuW3MBI | 3HaeT Ha  HU3KOM | 3Haer Ha cpenHeM | 3HaeT Ha  BBICOKOM

OCYIICCTBJIATH IIOUCK,
KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U

cuHTe3 HH(OPMAIIHH,
NIPUMEHSTD

CHUCTEMHBIN MOJIXO0T
ISt peuieHus

IIOCTAaBJICHHBIX 3aJa4

OcymiecTBisieT BBIOOD
aKTyaJbHbBIX
poccuiickux u
3apyOeIKHBIX
HCTOYHHMKOB, & TaK Ke
MTOUCK, coop u
00paboTKy
nHpopmanuy,
HE00X0 MO
penreHus
MIOCTaBJICHHOM 3a1a4u

JIIsL

n MCTOAMKH IIOMCKaA,

n MCTOAMKH IIOMCKaA,

YpPOBHC MCXAHHU3MbI U

YPOBHC MCXAaHHU3MbI H

YPOBHC MCXAaHU3MbI U

cobopa u o0OpaboTku | cOopa W 0OpabOTKH | METOIUKHU ITOMCKA, | METOAUKHU MOUCKA, | METOAUKHU IOMCKa,
nHpOpMAaLNH, nHpOpMAaLNH, cobopa u o0OpaboTku | cOopa wu o0OpaboTku | cOopa u 00pabOTKU
HEOOXOTUMOMN I | HEOOXOIUMOM Ui | WHpOPMAIUH, nHpOpPMAaLNH, nHpOpMAINH,
pelieHus pelieHus HEo0X0JUMOI Uil | HeoOXOaMMOU JUIsl | He0OXOJUMOM JUISL
MOCTABJICHHOM 3a/1a4¥l | TIOCTABJICHHOM 3a/lauu | pEIICHUS pellicHus TIOCTABJICHHOHN | pelreHus
TOCTaBJICHHOM 3a7auy | 3aj1adu MOCTaBJICHHOM 3a7a4u
YMers V1: | He ymeeTr | YMeeT Ha  HU3KOM | YMeeT Ha  CpedHeM | YMEEeT Ha BBICOKOM
aHATN3UPOBATh aHATN3UPOBATh ypOBHE YPOBHE aHAJIM3MPOBATh | YPOBHE aHAIU3HPOBATH
MPe/ICTaBICHHBIC MPe/ICTaBICHHBIC aHAJTU3UPOBATH MPEe/ICTaBICHHBIC Npe/ICTaBICHHBIC
HCTOYHHUKH HCTOYHHUKH MIpeCTaBICHHBIC HCTOYHHUKH HCTOYHUKH
HHpOpPMALNH, HHpOpPMALNH, HACTOYHHUKH nHpOpPMaLNH, “HpOpMAINH,
BBIIIOJIHATE 0oTOOp | BBITIOJHATH otbop | mHbOpMAaIHH, BBIMIOJIHATH 0oTOOp | BBITIOJHATH otbop
HY)XKHOH mHQOpManu | HYXHOH WH(GOpPMAIMK | BBIIOJHATH 0oTOOp | HY)XHOW HHPOPMALIUU HY>KHOU MHpOpMAIH
HY>KHOU MHpOpMaIun
Bnanets B1: | He Brnageer | Bimageer Ha Huszkom | Bmageer Ha cpennem | Bmageer B
METOJMKOH  IIOWCKA, | MCTOAMKON  TOWCKA, | YpOBHE METOJHMKOH | YpOBHE METOJKON | COBEPILICHCTBE
coopa u oOpaboTku | cOopa u 00pabOTKM | mMoucka, cbopa W | TIOUCKA, cbopa M | METOJMKOH  TOWCKa,
nHpOpMaInH, nHpOpMaInH, 0b6paboTku 00paboTKn coopa u 00OpabOTKH
HEOOXOIUMOMN IS | HEOOXOIUMOM U1l | mHpOpMaIuy, nH(pOpMaInH, nHpOpMAaIInH,
peuieHus peuieHus HEOOXOIUMOI It | HeOOXOIMMOK I | HEOOXOIMMOM IS
MMOCTABJICHHOM 3a/a4l | IOCTABJICHHOM 3a/1auy | PEIICHUS peleHus TOCTABICHHON | peIreHust

TMOCTaBJIECHHON 3a/1aun

3a/1a49M

MMOCTaBJIEHHOM 3aJ1a4u




Ko xomnereHninu

KOZI 1 HAMMCHOBAHUC

KO,Z[ 1 HAMMCHOBAHUC

Kpurepun onileHrBaHus pe3yabTaTOB 00yUeHHUs

HHARKATOpA pe3ynbpTaTa 00ydeHus

JTOCTYKCHHUS 1-2 3 4 5
xommereHn (MJIK) 110 AHCIHTLTIHE
VK-1.2. 3rate 32: mexaHm3Mmbl | He 3Haer Mexanm3Mbl | 3HaeT Ha  HH3KOM | 3HaeT Ha  cpegHeM | 3HaeT Ha  BBICOKOM

Cuctematmsupyer U

KPUTHYECKH
aHaNU3UpyeT
nHPOPMALHIO,
MOJTYYEHHYIO u3
Pa3HbIX UCTOYHHUKOB, B
COOTBETCTBUH c
TpeOOBaHUAMU u

YCJIOBUAMMU 3aJa4n

u METOJUKH | H METOJVKH | YPOBHE MEXAaHU3MBI M | yPOBHE MEXaHM3MBl M | yPOBHE MEXAHU3MBI H
CHUCTEMaTH3aLUHY, CHUCTEMaTH3aLUY, METOJUKH METOIUKH METOJUKHU
aHalM3a M CHHTE3a | aHaluu3a W CHHTE3a | CHCTEMAaTU3alllH, CUCTEMATHU3ALNH, cHUCTeMaTH3aLuH,
napopmanuy, B | uHMOpMALHH, B | aHalM3a M CHHTE3a | aHajaW3a W CHHTE3a | aHauu3a M CHHTe3a
COOTBETCTBUH C | COOTBETCTBHHU ¢ | unpopmarmy, B | nH(pOpMAIWH, B | uH(bOpMaLUH, B
TpeOOBaHUSIMHU U | TpeOOBaHUSIMHU U | COOTBETCTBUHU C | COOTBETCTBHH C | COOTBETCTBHUHU c
YCIOBUAMU 33/1a4H YCIOBUAMU 33/1a4H TpeGOBaHUSIMHU u | TpeboBaHUSIMHU U | TpeOOBaHUAMU u
YCIIOBHSMH 3aa4H YCIIOBHUSMH 331a4H YCIIOBHSMU 33/1a4H
Ymers V2: | He ymeeT | YMeeT Ha  HU3KOM | YMeeT Ha  cpefHeM | YMEEeT Ha BBbICOKOM
CHUCTEMAaTH3UpOBATh U | CHCTEMAaTH3UPOBaTh M | YpPOBHE ypOBHE yYpOBHE
KPUTHYIECKH KPUTHYIECKH CHCTEMAaTH3UPOBaTh U | CUCTEMATHU3UPOBaTb U | CUCTEMATU3HPOBaTh U
aHaIIM3UPOBATh aHAIIM3UPOBATh KPUTHYECKH KPUTHYECKH KPUTHYECKH
nHpopmanuio, nHpopmanuio, aHAIU3UPOBATh aHAIIN3UPOBATh aHAIIU3UPOBATh
HEOOXOTUMYIO UIA | HE0OXOIUMYIO Ui | “HPOPMALHIO, HHPOPMALIHIO, “HpOPMAIIHIO,
peleHus peleHus HEOOX0ANMYIO UL | HEOOXOAMMYIO JUIs | HEOOXOJUMYIO s
MOCTAaBJICHHOM 3a/1a4yl | IIOCTABJICHHOH 3a/1aul | peIlIeHHs pellleHys MOCTAaBIEHHOHN | pelIeHHs
IIOCTABJICHHOM 3aJ]aui | 3aJla4uu NIOCTaBJICHHOU 3aJja4ul
Bnagers B2: | He Binageer | Bnageer Ha HuskoMm | Bmageer Ha cpenHeM | Buiageer B
METOJUKON METOJUKON YPOBHE METOJUKOW | YpOBHE METOJMKON | COBEpLIEHCTBE
CHCTEMaTH3alLluH, CHUCTEMaTH3alLluH, CHCTeMaTH3alnH, CHUCTEMaTH3alllH, METOAUKOI
aHanu3a wuHpopMauuu | aHanu3a uHGOpPMaNMK | aHanu3a WHGOpPMAUUM | aHanu3a MHGOPMAalMK B | CHCTEMaTH3allly,
B COOTBETCTBHUH C | B COOTBETCTBHHM C | B COOTBETCTBHM C | COOTBETCTBHH C | a”Hanmm3a WHGpOpMAIUU
TpeOOBaHUSIMHU U | TpeOOBaHUSIMHU U | TpeboBaHUAMU u | TpebOBaHUSIMHU U | B COOTBETCTBUH C

YCJIOBUAMU 3adavun

YCJIOBUAMU 3adavun

YCJIOBUAMU 3aJa4n

YCJIOBUAMU 3adavun

TpeOOBaHUSIMH u
YCIIOBHSIMU 3a/Ia4H

VK-1.3. Hcnons3yer
METOJUKH CHUCTEMHOIO
M0AX0J1a MIPU PELICHUH
MIOCTABJICHHBIX 3324

3HaTh: 33 METOIHMKH
CUCTEMHOIr0 II0JIX0J1a
npu pelieHuu
IOCTABJICHHBIX 3a7a4

He 3Haer weronuku
CHUCTEMHOr0 MNOJX0Ja
pu peleHnu
MOCTaBJIEHHBIX 3a/1a4

3HaeT HA  HHU3KOM
YpOBHE METOJIUKH
CHCTEMHOI'0 ITOJXO0Ja
npu pelieHun
MOCTaBJICHHBIX 3a4a4

3HaeT Ha  CpelHeM
YpOBHE METOJUKHI
CUCTEMHOI0  IOAXO0Ja
pu peleHnu

IIOCTABJICHHBIX 3aJ1a4

3Haer B COBCPUICHCTBE
METOOAUKHU CUCTCMHOI'O
noaxoJa npu peuicH1uu
IIOCTABJICHHBIX 3aJa4
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Ko xomnereHninu

Kox u HaumeHOBaHUE
WHIUKaTOpa
JIOCTHKEHUSI

xommeteHun (MJIK)

Kon u HanmeHoBanue
pe3ynbpTaTa 00ydeHus

Kpurepun onileHrBaHus pe3yabTaTOB 00yUeHHUs

1-2 3 4 5
0 IUCTIUIUTHHE
Ywmers: V3 npumensats | He ymeer mpumensars | YMeeT Ha  HH3KOM | YMeeT Ha  CpeiHeM | YMeeT B
METOJUKH CHCTEMHOTO | METOAWKH CHCTEMHOTO | YpPOBHE HNPUMEHATH | YPOBHE MIPUMEHATH | COBEPIICHCTBE
MOAXOMa P PEIICHUH | MOAXO0Ja NMPH PEIICHNN | METOAWKHA CHCTEMHOTO | METOJWKH CHCTEMHOTO | MPUMEHATh METOIUKH

YK-2. Cnocoben
OTIPECTIATh Kpyr
3a7ad = B paMKax
MOCTABJIEHHON Lenmu u
BEIOMpATH
ONTHMAJIbHBIE
CcrocoOBl MX PElIeHHUS,
UCXOIs u3
JIEHCTBYIOIIMNX
MIPaBOBBIX HOPM,

UMEIOIINXCS PECYPCOB
U OTrpaHUYECHUN

VYK-2.1. IIpoBogut
aHAJIN3 IIOCTABJIEHHOM
uend 1 GopMyIupyer
COBOKYITHOCTB
B3aMMOCBSI3aHHBIX
3aj7a4, KOTOpbIE
HEOOXOIUMO  PEIINTh
JUUISL €€ TOCTHOKEHUS

IOCTABJICHHBIX 33129 MIOCTABJICHHBIX 3a7ad | MOAXOJA IPU PELIEHUH | MOAXOAa IpPHU pPEIIEHUH | CUCTEMHOrO MOJIX0Ja
Ol JIeATeIbHOCTH MOCTABJIEHHBIX 3ajay | MOCTaBJICHHBIX 3a/1ady O | Mpu pelieHnn
Ol IeSITeIBHOCTH JIeSITEIbBHOCTH MMOCTAaBJICHHBIX  3aJia4
OH 1eSITeILHOCTH
Brnagers: B3 wumeer | He Bmameer ombiTom | Brameer Ha Huszkom | Bmameer Ha cpeanem | Bmanmeer B
OIIBIT NPUMEHEHHS | IPUMEHEHUS YpOBHE OTIBITOM | YPOBHE OTIBITOM | COBEPIICHCTBE
METOJIMKH CHUCTEMHOTO | METOAMKH CHUCTEMHOTO | TIPUMEHEHUS NPUMEHEHUS METOJUKU | OTBITOM TNPUMEHEHHS
MOJIX0/a IPU PEUICHUU | TMOAXO0J]a MPH PEUIeHUH | METOAUKU CHUCTEMHOTO | CUCTEMHOTO MOAX0Jla | METOJIMKH CUCTEMHOTO
IIOCTaBJICHHBIX 33729 IIOCTaBJICHHBIX 33129 MOAX0J1a MPU PEUIEHUH | IpHU pEUIEHNH | MOAXO0/a MPHU PEILECHUN
MOCTaBJICHHBIX 3a1a4 IIOCTaBJICHHBIX 33429 MOCTaBJICHHBIX 3a0a4
3nate 34: ocHoBHble | He 3HaeTr ocHOBHBIE | 3HaeT Ha  HU3KOM | 3HaeT Ha  cpeaHeMm | 3HaeT Ha BbeicokoMm
MIPUHLIMIIBI MIPUHLIMIIBI YpOBHE OCHOBHBIE | YPOBHE OCHOBHBIE | YPOBHE OCHOBHbBIC
MIPUMEHEHHUS MIPUMEHEHHUS TIPUHLIMIIBI MPUHLMIIBI TPUMEHEHUS | MPUHLIMIIBI
HHPOPMAMOHHBIX HHPOPMATMOHHBIX MIPUMEHEHUSI HHPOPMAIIMOHHBIX NIPUMEHEHUSI
TEXHOJIOTHH ammapara | TeXHOJOTHHA ammapara | HHQOPMAIMOHHBIX TEXHOJIOTHH  ammapara | HHQOPMAIHOHHBIX
MIpY TIOCTAaHOBKE 3aj7a4 | MPHU MOCTAHOBKE 3a7a4 | TEXHOJOTUH ammapaTa | MpY MOCTAaHOBKE 3aj]ad M | TEXHOJOTUH ammapara
1 BBIOOpA METOJOB MX | M BhIOOpa METOAOB WX | MPH MMOCTAHOBKE 337a4 | BbIOOpAa METOAOB HUX | MPH MMOCTAHOBKE 3a/ad
penieHus penieHus ¥ BBIOOpa METOJIOB X | PEIIeHUs 1 BBIOOpa METOJIOB UX
peneHus peneHus
Ywmers V4: npumensats | He ymeer mpumeHaTs | YMeeT Ha  HH3KOM | YMEeT Ha  CpeiHEM | YMeeT Ha BBICOKOM
METOJIbl €CTECTBEHHBIX | METO/bI €CTECTBEHHBIX | YPOBHE MPUMEHSITh | YPOBHE MPUMEHSITh | YPOBHE MPUMEHSTh
HayK npH | HayK MIPH | METOBI €CTECTBEHHBIX | METOJBI ECTECTBEHHBIX | METOJBl €CTECTBEHHBIX
WCCIIEIOBAaHUY 3aJ1a4 WCCIIEIOBAaHUY 3a]1a4 HayK MpHU | HAYK MPU UCCIEJOBAHUM | HAYK npu
HCCIICIOBAHUH 3a/1a4 3a7a4 WCCIICIOBAHUU 3a/1a4
Brnanmers B4: | He Bnaneer HaBbikamu | Brnageer Ha Huskom | Brageer Ha cpennem | Brageer B
HaBbIKAMU  aHallu3a, | aHaju3a, CUHTE3a U | YPOBHE HaBbIKaMHU | ypOBHE HaBbIKaMU | COBEPILUEHCTBE
CHUHTE3a M 0000IIeHus | 0000IIeH s aHallM3a, CHHTE3a M | aHajguW3a, CHUHTE3a H | HaBRIKAMHA  aHaJIu3a,
HHPOpPMAIUU HHPOpPMAIUU 00001IeHNs 0000111eHNS CHHTE3a U 0000IIeHus
nHpOpMaUN nHpOpPMANH HHPOPMAITIT
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KOZI 1 HAMMCHOBAHUC

KO,Z[ 1 HAMMCHOBAHUC

Kpurepun onileHrBaHus pe3yabTaTOB 00yUeHHUs

Kox xomnerenunn HHAnKaTopa pe3ynbTara o0ydeHus
JTOCTYKCHHUS 1-2 3 4 5
xommereHn (MJIK) 110 AHCIHTLTIHE
YK-2.2. Bribupaer | 3Hath: 35 | He 3HaeT | 3HaeT Ha  HEBKOM | 3HaeT Ha  cpenHeM | 3HAaeT B COBEPIICHCTBE
ONTUMAIIBHBIA CIOCO0 | ONTHUMANBHBIN CHOCOO | ONTHMAJBHBIA CIIOCOO | YPOBHE ONTHMANBHBIA | YPOBHE  ONTHMAIBHBIA | ONTUMANBHBINA CIIOCOO
peleHus 3a/ad4, | pelIeHus 3a/1a4, | pelIeHus 3ajad, | crmocod pEmIeHUs | COCO0 pEelIeHHs 3aaad, | peIIeHUs 3a1ad4,
HCXOId U3 | HCXOAd 3 | ucxond W3 | 3a4a4, HUCXOOd M3 | UCXOAS U3 UMEIOIIUXCS | UCXOIS u3
HMEIOIIUXCSA PECYPCOB | UMEIOIUXCS PECYPCOB | MMEIOLIMXCS PECYPCOB | MMEIOIIUXCA PECYPCOB | PECYpPCOB U | UIMEIOIINXCS PECypCcoB
U OTrpaHUYCHUH. U OrpaHUYeHUH U OTpaHUYeHHUH. U OTpaHHYCHUH. OTpaHUYEHUI. U OrpaHUYCHUH.
YMers: Y5 | He ymeer onpenenste | YMeeT Ha  HHU3KOM | YMEET Ha  CpelHeM | Ymeer B
onpeneniTh ONTHMANBHBIN CIIOCOO | ypOBHE  ONpEAETATH | YPOBHE OTpeNeNATh | COBEPIICHCTBE
ONTHMANBHBIN crocol | pemeHus 3a/1a4, | ONTUMAJBHBIN CHOCOO | ONTHMAJbHBIM  CHOCOO | ONpenensiTh
peneHus 3aj1ad, | UCXOId U3 | peueHus 3ajay, | pelieHus 3a/ay, UCXOMs | ONTUMAaJbHBIH CII0co0
UCXOJIA 13 | UMEIOIIUXCA PECypcoB | UCXOIS u3 | u3 HUMEIOIIUXCS | PEeLIeHUs 3ajad,
HUMEIOIIUXCSA PECYPCOB | U OTpPaHUYCHUN. HMMEIOIIUXCA PECYPCOB | PECYpPCOB U | UcXOoOsd u3
U OTpaHUYECHHU. Y OFpaHHYECHH. OTPAHUYEHUI. HMEIOIIUXCA PECYPCOB
U OTpaHUYEHUH.
Bnaners: BS nHaBbikom | He Brnageer HaBbikoMm | Brnageer Ha Huskom | Brageer Ha cpennem | Brageer B
MPUMEHEHUS MPUMEHEHUS YpOBHE HaBBIKOM | YpOBHE HABBIKOM | COBEPLICHCTBE
ONTUMAIILHOTO ONTUMAIILHOTO MIPUMEHEHHUS HMPUMEHEHNUS HABBIKOM IPHMEHEHHUS
criocoba penienust | crocoba pelleHns | ONTUMAIILHOTO ONTHMAJIBHOTO CHOC00a | ONTHMAJIbHOTO
3ama4, HMCXOAd W3 | 3amad, HMCXOAsS |3 | crmocoba peleHus | pemeHus 3ajgad, UCXoAs | crocoba pemeHus
HUMEIOIUXCSA PECYPCOB | MMEIOLINXCS PECYpCOoB | 3a1ad, HUCXONId U3 | U3 HMEIOIIUXCA | 3ajJad, HUCXOId W3
U OTpaHUYCHHUH. U OTpaHUYEeHUN UMEIOIIUXCS PECYPCOB | PECypcoB U | IMEIOLINXCS PECypcoB
Y OrPaHUYECHUM. OrpaHUYEHUN Y OTPAaHUYECHU.
YK-2.3. Ananusupyetr | 3HaTh 36: Buabsl | He 3HaeT BUIbI | 3HaeT Ha  HU3KOM | 3HaeT Ha  cpeaHem | 3HaeT Ha BbICOKOM
JecTByomee JIUIEH3UPOBAHUS JIUIEH3UPOBAHUS YpOBHE BHJBI | YPOBHE BHIBI | YPOBHE BUBI
3aKOHOJATEIhCTBO W | KOMITBIOTEPHBIX KOMITBIOTEPHBIX JIMIEH3UPOBAHUS JUIIEH3UPOBAHUS JIMIEH3UPOBAHUS
IIPaBOBBIE HOPMBI, | IIpOrpaMM U | IporpaMm U | KOMIBIOTEPHBIX KOMIBIOTEPHBIX KOMIIBIOTEPHBIX
perynupyooue HaKJI1aJbIBaEMBbIX HaKJIaJbIBaEMBbIX IIporpamMm U | IporpaMm U | IporpaMm u
obmnactb JULEH3UAMU JHULEH3UAMU HaKJIabIBAEMbIX HaKJ1abIBa€MBIX HAKJIabIBAEMBIX
npodeccHoHaAIBLHOM OrpaHUYEHUM OrpaHUYEHUN JMULEH3USIMHI JULEH3UAMU JHULEH3USIMUI
JeSITeIbHOCTU OrpaHUYEHUH OTrpaHUYEHU OrpaHUYEHUH
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KOZI 1 HAMMCHOBAHUC

KO,Z[ 1 HAMMCHOBAHUC

Kpurepun onileHrBaHus pe3yabTaTOB 00yUeHHUs

Kon xomnereHmn HHAnKaTopa pe3ynbTara o0ydeHus
JTOCTYKCHHUS 1-2 3 4 5
xommeteHun (MJIK) 110 AHCIHTLTIHE
Ywmets Y6: opopmisate | He ymeer odopmiars | YMeer Ha  HH3KOM | YMeeT Ha  CpeiHEM | YMeEeT Ha BBICOKOM
MPOTPaMMHBI KOJ B | MPOTPaMMHBIA KOJ B | YpOBHE oopmiATh | ypoBHE oopMIsATh | ypOBHE oopmitsTh
COOTBETCTBUH C | COOTBETCTBHHU C | mporpaMMHBIH KOX B | IPOTPAaMMHBIM KOX B | MPOTPaMMHBIA KOX B
TpeOOBaHUIMH, TpeOOBaHUSIMH, COOTBETCTBHH C | COOTBETCTBHHU C | COOTBETCTBUH c
HNPUHATBIMA JUIS | TIPUHATBIMHA Ul | TpeOOBaHUAMH, TpeOOBaHUAMH, TpeOOBaHUIMH,
COOTBETCTBYIOIIETO COOTBETCTBYIOIIETO MIPUHATBIMU JUId | IPUHATBIMU JUISl | TIPUHSTBIMA UL
SI3BIKA SI3BIKA COOTBETCTBYIOIIETO COOTBETCTBYIOLIETO COOTBETCTBYIOIIETO
IIPOTpaMMHUPOBaHUSA IIPOTpaMMHUPOBaHUSA A3bIKa SI3BIKA A3bIKa
IpOTrpaMMHUPOBAHUS IIPOTpaMMUPOBAHHS IPOTpaMMHUPOBaHUS
Bnagers B6: | He Binageer | Bnageer Ha HuskoM | Bmageer Ha cpenHeM | Bunageer B
CIOCOOHOCTBIO CIOCOOHOCTBIO YPOBHE CIIOCOOHOCTBIO | YPOBHE CIOCOOHOCTBIO | COBEpIICHCTBE
ONpENENATh NEIH U | ONpENeNsITh UETH W | ONpeNeNsiTh LENd W | ONPEAeNATh LEeTd U | CHOCOOHOCTBIO
3a7a4n IpH | 3a7adn IpH | 3a7a4n IpU | 3a1a4u IpU | OTIPENENSATh LEIH |
MPOTPaMMHOM MPOTPaMMHOM MIPOTPaMMHOM MPOTPaMMHOM DEILICHHH | 3a/ladi pu
pELICHNH TPOCKTHOW | PEIICHWH TIPOSKTHOW | PEIICHWHM MPOEKTHOH | MPOEKTHOM MIPOTPaMMHOM
npodeccrnoHabHOM npodeccrnoHabHOM podecCHOHANTBHOMN npodeccHoHaIBEHOM pEeIICHNH  MPOEKTHOMH
337a4M € Y4eTOM | 3aJadyd C  y4eTOM | 3aJaud C  y4eTOM | 3a/1a4u c ydeToM | mpodeccnoHaIbHOM
PECYpPCHBIX: PECYpPCHBIX: PECYpPCHBIX: PECYPCHBIX: BpEMEHHBIX, | 3ala4l € y4eToM
BPEMEHHBIX, BPEMEHHBIX, BPEMEHHBIX, (MHAHCOBBIX — | pecypcHBIX:
(hMHAHCOBBIX — | ¢uHAHCOBBIX — | duHaHCOBBIX — | orpaHHUYeHUH BPEMEHHBIX,
OTrpaHUYEHUN B | OrpaHUYECHUM B | OrpaHUYECHUH COOTBETCTBUHU ¢ | ¢uHaHCOBBIX -
COOTBETCTBUH C | COOTBETCTBUH C | COOTBETCTBHUH C | HOPMAaTHUBHO-TIPABOBOM OTpaHUYEHHUH B
HOPMAaTHBHO- HOPMAaTHBHO- HOPMAaTHUBHO- JIOKyMEHTaIeH COOTBETCTBUH c
MIpaBOBOU MIpaBOBOU MpaBOBOM HOPMAaTHBHO-TIPaBOBOI
JIOKYMEHTaIen JIOKYMEHTaluen JOKyMeHTalueu JOKyMeHTanue
IKC-2 Cnoco6en | [IKC-2.1.  IlpoBoxmur | 3Hats: 37 | He 3HaeT | 3HaeT Ha  HM3KOM | 3HaeT Ha  CpelHeM | 3HaeT B COBEPLICHCTBE
OCYILECTBIIATh OpraHM3allMOHHOE U | OPTaHU3allMOHHOE U | OPraHU3allUOHHOE U | YPOBHE YpOBHE OpraHU3allMOHHOE U
OpraHU3alIOHHOE U TEXHOJIOTHUECKOE TEXHOJIOTUYECKOE TEXHOJIOTUYECKOE OpPraHU3allIOHHOE U | OPraHU3allMOHHOE U | TEXHOJIOTUYECKOE
TEXHOJIOTHUECKOE obecrieueHne obecrieueHne obecrieueHne TEXHOJIOTHUECKOE TEXHOJIOTUYECKOE obecrieueHne
obecrieueHne KOAWPOBAHUS Ha | KOJIUPOBAHUSA Ha | KOJUPOBAHUSA Ha | obecrieueHne obecrieueHne KOJIMPOBaHHSA Ha
KOAWPOBaHUS Ha A3BIKaX SI3BIKaX SI3BIKaX KOAMPOBAHUS Ha | KOOMPOBAHUS HA SI3BIKAX | SI3BIKAX
S3BIKaX MIPOTPaMMHPOBAHHS MIPOTPaMMHUPOBAHUS MIPOTPaMMHUPOBAHUS A3BIKAX MIPOTPaMMHPOBAHHS MPOTPaMMHUPOBAHHS
IIPOTPaMMHPOBAHHS MIPOTPaMMHPOBAHUS
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Ko xomnereHninu

KOZI 1 HAMMCHOBAHUC

KO,Z[ 1 HAMMCHOBAHUC

Kpurepun onileHrBaHus pe3yabTaTOB 00yUeHHUs

HHAMKATOpa pe3ynbpTaTa 00ydeHus
JTOCTYKCHHUS 1-2 3 4 5
xommereHn (MJIK) 110 AHCIHTLTIHE
Ymers: Y7 npoBoauts | He yMmeer mpoBoauTh | YMeeT Ha  HM3KOM | YMEET Ha  CpeOHEM | YMeeT B
OpraHM3aIlIOHHOE W | OpPTaHU3AIlMOHHOE ¥ | YpPOBHE MIPOBOIUTE | YPOBHE MIPOBOIUTH | COBEPIICHCTBE
TEXHOJIOTHYECKOE TEXHOJIOTHYECKOe OpPTraHU3AIIOHHOE ¥ | OPTaHH3AHOHHOE U | IPOBOANTH
obecrieueHme obecrieucHme TEXHOJIOTHYECKOE TEXHOJIOTHIECKOE OpTaHM3aIlIOHHOE |
KOJWPOBAHUSA Ha | KOIUPOBAHUSA Ha | obecrieueHne obecrieueHne TEXHOJIOTHYECKOE
SI3BIKAX SI3BIKAX KOJMPOBaHU Ha | KOJUPOBAHUS HA S3bIKAX | 0OCCIICYCHUE
MPOrpaMMUPOBAHUS MPOrpaMMUPOBAHUS SI3BIKAX MIPOrpPaMMUPOBAHUS KOZMPOBAHHUS Ha
MPOrpaMMHUPOBAHUS SI3BIKAX
MIPOrPaMMHUPOBAHUS
Bnagers: B7 | He Binageer | Bnageer Ha HuskoM | Bmageer Ha cpenHeM | Bunageer B
OpraHW3allMOHHBIM U | OPTaHU3allMOHHBIM U | YPOBHE YpOBHE COBEPIIEHCTBE
TEXHOJIOTHIECKUM TEXHOJIOTHIECKUM OpPTaHU3AIIIOHHBIM ¥ | OPTaHU3AIHOHHBIM W | OPTaHM3aIMOHHBEIM U
obecrnieucHIEM obecrnieucHIEM TEXHOJIOTHYECKUM TEXHOJIOTHIECKAM TEXHOJIOTHYECKUM
KOJMPOBAHUSA Ha | KOTUPOBAHUS Ha | obecrieueHHEeM obecrieucHIEM obecriedyeHIEM
SI3BIKAX SI3BIKAX KOAMPOBaHUS Ha | KOOUPOBAHUSA HA S3BIKAX | KOIUPOBAHHS Ha
MIPOTPaMMHUPOBAHHS MIPOTPaMMHUPOBAHHS SI3BIKAX MIPOTPaMMHPOBAHHS SI3BIKAX
MIPOTPaMMHPOBAHU MIPOTPaMMHPOBAHU
TIKC-2.2. 3Hate: 38 Benmenue | He 3maer BeneHuwe | 3HaeT Ha  HHU3KOM | 3HaeT Ha HU3KOM | 3HaeT Ha BBICOKOM
OcymiecTBisieT 6a3sbl JlaHHBIX u | 6a3bl JlaHHBIX U | ypoBHEe BefeHHE Oa3pl | ypoBHE BeleHHE 0a3bl | ypoBHE BeaeHHE Oa3bl
BeJicHHE 0a3bl MaHHBIX | MOICPIKKY MOJJIEPIKKY JMAHHBIX U MOMICPKKY | JAHHBIX M TMOMJACPKKY | JAHHBIX U MOMIICPKKY
u MOJJIEPXKKY | OPTaHU3AI[MOHHOTO H OpTaHU3aI[MOHHOTO U OpPTaHU3aIIOHHOTO U OpPraHU3aI[MOHHOTO U OpTaHu3aIMIOHHOTO U
OpPTraHU3aIMOHHOTO U TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO TEXHOJIOTHUECKOTO TEXHOJIOTUYECKOTO TEXHOJOTHUECKOTO
TEXHOJIOTUYECKOTO obecrneueHus obecrneueHus obecrieyeHust obecrieueHus obecrnieueHus
obecreueHust KOJMPOBaHUS HA KOJMPOBaHUS Ha KOJMPOBaHUS HA KOJIUPOBaHUS Ha KOJMPOBaHUS HA
KOJAMPOBaHUS Ha SI3BIKAX SI3BIKAX SI3BIKAX SI3BIKAX SI3BIKAX
SI3BIKAX MPOTPaMMHUPOBAHHUS MPOTPaMMHUPOBAHHUS MIPOrPaMMHPOBAHUS MIPOTPaMMHUPOBAHHS MIPOrPaMMHPOBAHUS
MIPOTPaMMHPOBAHUS
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KOZI 1 HAMMCHOBAHUC

KO,Z[ 1 HAMMCHOBAHUC

Kpurepun onileHrBaHus pe3yabTaTOB 00yUeHHUs

Kon xomnereHmn HHAnKaTopa pe3ynbTara o0ydeHus
JTOCTYKCHHUS 1-2 3 4 5
xommeteHun (MJIK) 110 AHCIHTLTIHE
YMerb: Y8 | He yMeeT | YMeer Ha  HM3KOM | YMEET  Ha  HM3KOM | YMEET Ha BBICOKOM
WCTIONb30BaTh BEJICHUE | MCIIOJIB30BAaTh BEACHHUE | YPOBHE HCIIOIB30BaTh | YPOBHE  HCIONB30BATh | YPOBHE HCIIOIb30BAThH
0asel IAHHBIX u | 6a3sl TAHHBIX U | BegeHne Oa3bl MaHHBIX | BeIeHWE 0a3bl JaHHBIX M | BeAeHUE 0a3bl JaHHBIX
HOJIEPIKKY HOIJIEPIKKY u MOJJIEPAKKY | TOJAEPKKY u HOJJIEPKKY
OPTaHHU3aI[IOHHOTO 1 OPTaHHU3aI[IOHHOTO 1 OPTaHM3AI[OHHOTO U OPTaHHU3AIIOHHOTO U OPTaHM3AI[IOHHOTO U
TEXHOJIOTUYECKOTO TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO TEXHOJIOTUYECKOTO TEXHOJIOTHYECKOTO
obecrieueHust obecrieueHust obecrieueHus obecrieueHust obecrieueHus
KOOUPOBaHUA HA KOOUPpOBaHUA Ha KOJAUPOBaHUA Ha KOOUpOBaHUA Ha KOAUPOBaHUA HA
SA3bIKax SA3bIKax SA3bIKaX SA3bIKaxX SA3bIKaX
IIPOrpaMMUPOBAHUsA IIPOrpaMMUpPOBAHUsA IPOrpaMMHUPOBAHHUS IIPOrpaMMUPOBAHUS IIPOrpaMMHUPOBaHUs
Bnaners: B8 o0Oazamu | He Bnaneer O6asamu | Brageer Ha Huskom | Bmageer Ha cpennem | Bnaneer B
JAHHBIX W TOJJEPXKKY | JAaHHBIX M TONAEPKKY | YPOBHE cpenHel | ypoBHe 0a3aMm JaHHBIX | COBEPIICHCTBE OazaMu
OPTaHMU3AIIOHHOTO 1 OPTaHMU3AIIOHHOTO 1 06azamMi  JMAaHHBIX U | U TIOJ/ICPXKKY | NaHHBIX M IOAJCPKKY
TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO TIOJICPAKKY OPTaHHU3AIIOHHOTO U OPTaHH3AI[IOHHOTO U
obecrieueHus obecrieueHus OPTaHM3AIIIOHHOTO U TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO
KOJIMPOBaHMS Ha KOJIMPOBaHMS Ha TEXHOJIOTHYECKOTO obecrieueHus obecrieueHus
S3BIKAX S3BIKaX obecrieueHus KOJIMPOBaHMS Ha KOJIMPOBaHUS Ha
IMporpaMMUpOBaHUA IMporpaMMUpPOBaHUA KOJUPOBaHUA HA SA3bIKaX S3bIKaX
A3BIKAX IIPOTPaMMHUPOBAHUSA IIPOrpaMMHUPOBAHHUS
pOrpaMMHUPOBAHUSI
IMKC-2.3. Opranusyer | 3nath: 39 pabory no | He 3nHaer pabGory mo | 3HaeT Ha  HHM3KOM | 3HaeT  Ha  HHU3KOM | 3Ha€T Ha BBICOKOM
paboty mo BwIOOpY | BeIOOpY kimacca MC | Beibopy wmacca WC | ypoBHe paboTy 1O | ypoBHE  paboTy 1O | ypoBHE paboTy 1m0
KJjacca nuc Ui | A8 aBTOMAaTHM3allMH | A7 aBToMaru3anuu | Beibopy Kkimacca MC | BeiGopy kmacca MC mgnsa | Beibopy kimacca UC
aBTOMaTH3allunu MpeaAnpuATUA B MMpeaAnpuATUA B JIISL aBTOMAaTHU3allun aBTOMAaTUu3alluu JJIsL aBTOMAaTU3alluU
TIPEANPUATHS B | COOTBETCTBHHU C | COOTBETCTBHH ¢ | mpennpuATHs B | MPEINpHUATHUS B | IpenupusITUsI B
COOTBETCTBUH ¢ | TpedoBannsimu k VIC n | TpeboBanmsamu k MIC u | cooTBeTcTBHM C | COOTBETCTBHHU C | COOTBETCTBUH c
TpeboBanusimu K VIC 1 | orpaHndeHusIMH. OrPaHUYEHUSMHU. tpeboBanusiMu k UC n | tpedoBannssmu k UC u | tpedoBanmsmu xk UC n
OrpaHUYCHUSIMU. OrpaHHYEHUSIMU. OrpaHUYCHUSIMU. OTpaHHYEHUSIMU.
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KOZI 1 HAMMCHOBAHUC

KO,Z[ 1 HAMMCHOBAHUC

Kpurepun onileHrBaHus pe3yabTaTOB 00yUeHHUs

Kon xomnereHmn HHAnKaTopa pe3ynbTara o0ydeHus
JTOCTYKCHHUS 1-2 3 4 5
xommeteHun (MJIK) 110 AHCIHTLTIHE
YMerb: Y9 | He yMeeT | YMeer Ha  HM3KOM | YMEET  Ha  HM3KOM | YMEET Ha BBICOKOM
OpTaHU30BBIBATH OpTaHU30BBIBATH OpTaHHU30BHIBATH YPOBHE OpraHU30BBIBAaTh | yPOBHE
pabory mo BBIOOpY | paboTy mO BBIOOPY | paboTy ™o BEIOOpPY | paboTy WO  BBIOOpPY | OpPraHM30BHIBATH
KJacca nuc Ui | Kiacca nuc Ui | KJiacca uc U | KJacca uc s | pabory 1o  BEIOOpY
aBTOMAaTH3aIUI aBTOMAaTH3aIUU aBTOMATH3ALUH aBTOMAaTHU3alNuU KJacca ncC ISt
NpEeANPUATHS B | HIpennpusTus B | IpeIIpUsITUSL B | MPEaNpHUATHUS B | aBTOMAaTH3aLUH
COOTBETCTBUH C | COOTBETCTBHHU C | COOTBETCTBHUHU C | COOTBETCTBHUHU C | mpeanpusATHs B
tpeboBanusimu k VIC u | tpeboBanusmu k IC u | TpeboBanusamu k IC u | tpedoBanusimu k MC u | cooTBETCTBHM c
OTpaHUYCHUSIMU. OTpaHUYCHUSIMU OTpaHUYEHUSIMHU OrpaHUYCHUSIMU tpeboBanusimu k VIC u
OrpaHMYCHUSIMU
Bnagers: B9 | He Binageer | Bnageer Ha HuskoM | Bmageer Ha cpenHeM | Bunageer B
opraHmzanueil paboThl | opraHusanueld pabOTHl | ypOBHE OpraHH3alMeH | ypoBHE  OpraHHW3alMel | COBEPIICHCTBE
mo BEIOOpY Kiacca MC | mo BeIOOpy kimacca MIC | pabotel mo BEIOOpY | paboTeIl 1O  BEIOOpY | OpraHM3amueid paboTHI
IS aBTOMATH3aLUU | JJIA aBTOMAaTH3allMU | KJlacca nc I | KJ1acca nc Ui | mo BEIOOpY Kitacca VIC
MpEATIPUATHS B | HIpeRNpHUATUSI B | aBTOMAaTH3aLUH aBTOMAaTHU3aINU JUIT  aBTOMATH3ALUH
COOTBETCTBUH C | COOTBETCTBHH ¢ | mpennpuATHs B | MPEINpHUATHS B | HpexupusIThsI B
tpeboBanusmu k VIC n | TpeboBanmsmu k MIC u | cooTBeTCTBHM C | COOTBETCTBHHU C | COOTBETCTBUH c
OTPaHUYECHUSIMU. OTPaHUYECHUSIMU. tpeboBanusmu k VIC u | tpeboBanmsimu k MIC u | tpeboBanmsmu k UC u
OTpaHUYEHUSIMH. OrpaHHYCHUSIMU. OTpaHUYCHUSIMH.
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