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1. Tleau u 3a1a4u 0CBOEHUS TUCHUTIIMHBI

Lenb IUCHMIUIMHBI 3aKIIOYAeTCs B OBJaJCHUH (yHIAMEHTAIBbHBIMU 3HAHUSMH B
001aCTH HEHPOHHBIX CETeH M MX MCIOJIB30BAaHUU IPU PEIICHUU HAYUYHBIX U MPUKIIAJHBIX 33/1a4.

3amaun JUCIUIUIHHEL:

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

— (¢opmHpOBaHME YMEHUH BBIOOpa apXHUTEKTYpPbl HEHPOHHOH CeTH C Y4ETOM
0COOCHHOCTH pelIaeMbIX 3a/1ad,

— (dopMHpOBaHHE YMEHUH pealn30BaTh HEHPOHHYIO CETh C MCIOJIB30BAaHHEM MAKETOB
IpOrpamm;

— (opMHpOBaHHME HABBIKOB pabOTHl ¢ HaOOpaMu JaHHBIX, HMCHOJIb3YEMbIMU IS
00y4eHUsl HEHPOHHOM ceTH;

— (opMHpOBaHHE YMEHHI aHAIU3a PE3yJbTaTOB pabOTHI HEHPOCETH U KOPPEKTUPOBKU

MTOCTPOEHHBIX MOJIEIICH.

2. Mecto nucuuniaunbl B crpykrype OIIOII BO

JlucuunianHa OTHOCUTCS K JUCHUIUIMHAM dJjekTuBHoro wMoxayis «Digital & IT.
MammHHOe 00y4eHre U aHalHu3 JaHHBIX» YacTU y4eOHOro miaHa, popMupyeMol ydacTHUKaMH
00pa3oBaTeNbHbIX OTHOIICHUH.

Heo6xomuMbIMu ycTTOBUSIMU 711 OCBOCHHS TUCIIUTUIMHBI SIBJISTFOTCSI:

— 3HaHUE OCHOBHBIX TMOHATHI TUCKPETHOW MAaTeMaTHUKH, NPUKIATHOW anredpsl,
BBIYUCIIUTEIILHON MAaTeMaTUKH,

— 3HaHME OCHOB s3bIKa TmporpamMmupoBanue Python, ymenue paspabaTbiBaTh
AJTOPUTMBI PEIICHUS 3a/1a4 U 3alUChIBATh UX Ha S3BIKE MPOTPAMMHUPOBAHNS,

— BIIQJICHUE HABBIKAMH HKCIOJb30BAHUS KOMITHIOTEPHBIX TEXHOJOTUH U CPEICTB
00paboTku nHGOpMaInu.

ConepxaHue TUCUUIUIMHBI CIY>)KHUT OCHOBOHM i1 OCBO€HUsl AUcHUIUIMH «lIpukiagHbie

3ala4M aHaJlin3a JaHHBIX», IJIA TPOXOXKIACHUA ITPAKTHUKH, HaquO-HCCHeﬂOBaTCHBCKOﬁ pa6OTLI.

3. Pe3yabTarnl 00y4eHHs 1O JTHCIUIIIHHE

[Iporiecc wm3ydeHuss AMCUMIUIMHBI HampaBieH Ha (HOPMUPOBAHHME  CIETYIOLINX

KOMIIETEHIINN:
Taobmnuua 3.1
KOH 1 HAUMCHOBAHUC KOﬂ U HAUMCHOBAHUC KO,Z[ U HAMMCHOBAHUC pe3ym,TaTa o6yquI/m 110
KOMIICTCHIIUU I/IHﬂI/IKaTopa JOCTUKCHUSA JUCHUIIIIUNHE
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komnerenimu (MK)

VK-1. Cnocoben
OCYIIECTBIIATH MOUCK,
KPUTHUYECKUI aHAIIU3 U CHHTE3
HH(POPMALIUH, TPUMECHSITh
CUCTEMHBIHN MOAXO0 IS
peIHeHI/IH IIOCTABJICHHBLIX
3a1a4

VK-1.1. OcymectBusier
BBIOOD aKTyaJIbHBIX
POCCHICKIX U 3apyOeKHBIX
HCTOYHUKOB, a TaK ke
mouck, coop 1 06paboTKy
nHpOpPMANNH, HEOOXOAUMOH
IULSL PELCHUS IOCTaBJICHHOM
331241

3Hath 31: MexaHu3Mbl U METOIUKH ITOUCKa, cOopa
1 00paboTKH HH(OPMAIHH, HEOOXOIMMOM IS
pemeHns NOCTaBICHHOH 3a/1auH.

VYMmers V1. AHanu3upoBaTh NPEICTABICHHBIE
HWCTOYHUKH UHPOPMALINH, BEITIOIHATE OTOOP
HYKHOU MH(pOpMAaIm.

Bnamers B1: Meronukoii moucka, cbopa u
00paboTkn HHOPMAITIH, HEOOXOIMMOH IS
pemeHns MOCTaBICHHOH 3a/1a4H.

VK-1.2. CucremaTtusupyer u
KPUTHUYECKH aHAJIU3UPYET
nH}popManuIo, MOTYICHHYIO
U3 pa3HbIX HCTOYHUKOB, B
COOTBETCTBHH C
TpeOOBaHUAMHU U yCIOBUSIMHU
331241

3HaTh 32: MexaHn3Mbl 1 METOIUKHN
CHCTEMAaTH3alli1, aHAJIN3a U CUHTE3a
uH(pOPMAIIUH, B COOTBETCTBUH C TPSOOBAHUSIMU U
YCIIOBHSIMU 3a1a4H.

Ymers ¥Y2: CucreMaTH3upoBaTh U KPUTHUECKH
aHAIM3UPOBATh MHPOPMAIIHIO, HEOOXOUMYIO ISt
peuleHys IOCTABJICHHOM 3a1auu.

Brnagets B2: MeToankoii cucTeMaTH3allNH,
aHanmu3a HH(GOPMAIMK B COOTBETCTBHHU C
TpeOOBaHUSAMH U YCIOBUSAMH 33aJa4H.

VK-1.3. Ucnons3yer
METOIUKH CHCTEMHOTO
MIOJX0/1a P PELICHUHN
MIOCTABJICHHBIX 3a/1a4

3HaTh: 33 METOMKH CUCTEMHOTO MOAX0A IpU
peIICHIH MTOCTaBICHHBIX 3324

YMmets: V3 NpUMEHATh METOIUKH CUCTEMHOTO
MTOIX0/1a TIPY PEIICHUH ITOCTABICHHBIX 3a/1a4
METOJMKH CUCTEMHOTO TIOJIX0/1a TIPH PEIICHIH
IMOCTABJICHHBIX 3a7a4

Bnanets: B3 uMeeT onbIT NpUMEHEHHS] METOAUKHU
CHUCTEMHOT0 MOJIX0/1a MPU PEIICHUH
MMOCTABJIEHHBIX 3a1a4

YK-2. CnocobeH onpenenstb
KpYT 3aJ]a4 B paMKax
IMOCTaBJICHHOH IIEJTH U
BEIOMpATh ONTHMAJIBHEIC
CIOCOOBI UX PEIICHUs, HCXOIS
W3 IEUCTBYIONIUX MPABOBBIX
HOPM, UMEIOIINXCS PECYPCOB
U OTPAaHUYEHUI

YK-2.1. IlpoBoaut aHanus
MOCTaBJIEHHOM 1eNH U
bopmynupyer
COBOKYITHOCTb
B3aMMOCBA3aHHBIX 3a1a4,
KOTOpBIE HEOOXOAMMO
PEIIUTh IS €€ TOCTIKECHUS

3HaThk 34: OCHOBHBIE IPUHIUIIEI IPUMEHEHUS
UH(OPMALMOHHBIX TEXHOJIOTHH anmapara npu
MOCTaHOBKE 33124 U BEIOOpa METOI0B UX
peIeHHs.

YMeTs Y4: IpUMEHSTh METO/IbI €CTECTBEHHBIX
HayK IIpU UCCJIEIO0BAHNH 3aa4.

Bnaners B4: HaBbIkaMu aHaIM3a, CUHTE3a U
00001IeHus HHPOPMAITHH.

YK-2.2. Beibupaer
ONITHUMAJIBHBII CI0CO0
peleHus 3a1a4, UCXOs U3
HMEIOIINXCSl PECYPCOB U
OrpaHUYEHUI

3HaTh: 35 ONTUMANBHBIN CIOCOO pelIeHHs 3a1ad,
HCXOJI U3 MMEIOIINXCS PECYPCOB M OTPaHUICHUH

YmeTb: Y5 onpenenars OnTHMAaIbHEIH criocod
pelIeHNs 3a1a4, HCXOsI U3 UMEIOIINXCS PECypCOB
1 OrpaHUyEHu i

Bnaners: BS HaBbIKOM NpUMEHEHUS
ONTUMAIIFHOTO CIIO0CO0a PemIeHHs 3a1a4, HCXOAS
13 UMEIOIUXCSI PECYPCOB M OTPAHUYCHUH

VYK-2.3. Amanmupyer
JIeHCTBYIOIIIEE
3aKOHOJIATEJIbCTBO U
IIpaBOBbIC HOPMBI,
perymupyromme 00nacth
poeCCHOHATBHOM
JIeSTeIbHOCTH

3Hath 36: BUIBI TUIEH3UPOBAHNS KOMITBIOTEPHBIX
MIPOTpaMM U HAKJIAABIBAEMBIX JIUIICH3USAMHU
OTrpaHUYEHUN

Ymets Y6: 0popMIISTh IPOTPaMMHBIN KOJT B
COOTBETCTBHHU C TPEOOBAHUSIMU, IPUHITHIMU JIs1
COOTBETCTBYIOIIETO S13bIKa NPOrPaMMHPOBAHHUSL.

Bnamers B6: criocoGHOCTBIO ONpeAesaTh HEeNn 1
3ala4M MPY IPOTPaMMHOM PEIICHUH MPOEKTHOU
IpodeCcCHOHANBHON 3a/jau¥l C Y4€TOM PECYPCHBIX:
BPEMEHHBIX, (PMHAHCOBBIX — OTPAaHUYEHHN B
COOTBETCTBHHU C HOPMaTHBHO-TIPaBOBOH
JIOKyMEHTaluei

TIKC-3CnocobeH BaaaeTh
TexHonoruen Mpou3BoACTBA

Y aHAJIM3UPOBATH PE3YJIbTATHI
MTPOX3BOJCTBEHHO(DHHAHCOBOM

IIKC-3.4 Buenpser
WHHOBALIMOHHBIC
TEXHOJIOTHH IIPON3BOJICTBA U
OTIpEICIISATH NOTPEOHOCTH B

3HaTh 37 METOAUKH UCIIOIb30BAHMSI CUCTEMHOI'O
M0/IX0J1a U MHHOBALIMOHHOE TPOTPaMMHOE
o0eCIeYeHH s IS PEIICHUH TEXHOJIOTHYECKOTO
rporiecca
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pecypcax

YmMmets Y7 paccMaTpuBaTh BO3MOKHBIE BapUAHThI
MOIX0/1a K TEXHOJIOTHIECKOMY IIPOIIECCy,
OILICHUBAsI X JJOCTOWHCTBA M HEJOCTATKH,
HCTIOJF30BaTh OCHOBHBIC IPUHIIUITEI CHCTEMHOTO
MTOJIX0/1a TIPY PEIICHUH ITOCTABICHHON 3ada4H.

Bnanets B7 MeTOIMKONM CHCTEMHOIO MOAXOIBI 1
HWHHOBAIIMOHHOE IPOTpaMMHOE 00eCIIeUeHUS MTPH
pELICHNHU NOCTEIEHHOH 3aauu

4, O0beM AUCHUILINHBI

OO0muit 00beM JUCHUIUIMHEI COCTABIIIET 3 3a4STHRIX equuuIbl, 108 gacos.

Tabnuna 4.1.
AynuTOpHBIE 3aHATHS/KOHTAKTHasA padoTa,
®dopma
®opma Kypc/ gac. CamocTosiTenbHas N
TIPOMEXYTOUHOH
00y4eHus ceMecTp [paktrayeckue | JlabopaTopHbIe pabora, Jac.
Jlexuun aTTecTaluu
3aHATUS 3aHATHA
OuHast 47 14 28 - 66 3a4ér

5. CTpykTypa H cojiep:KaHHe TUCHUIIHHDI

5.1. CtpykTypa JUCHHILIHHBI/ MOIYIIS.

ouHas ¢popma o0ydeHus (OPO)

7 cemecTp
Tabmuna 5.1.1
CrpykTypa AynuTopHbIe
Ne JIMCITUTUIAHBI/ MOTY IS 3aHATHS, Yac. CPC, | Bcero, OLieHOYHbIC
n/n | Home HaumeHnoBanue qac Jac Kox MJIK cpezncTsa
p J. | Tp. | Jla6. ' : el
paszena pasznena
BBenenue B Komnoxsuym
TEMaTUKY ) Nel
1 ! HCKYCCTBEHHBIX ! ! 6 8 (ITpumosxenne
HEHUPOHHBIX ceTel 1)
[TakeTs! mporpaMm ESIH JIOKBIYM
2 2 JUTSL pabOTHI C 1 1 - 6 8 -
o (ITpunoxxenne
HEHPOHHBIMHU CETAMHU 1)
OGyucHie VK-1.1 Komnoxsuym
o . YK-1.2 Nel
3 3 HEWPOHHOM CeTH. 1 2 - 5 8
HaBoph! 1aHHbIX YK-1.3 (ITpunosxeHue
YK-2.1 1)
[TomHOCBSA3HAS YK-2.2 Komnoksuym
HeWpoHHas CeTh YK-2.3 Nel
4 4 IPSIMOTO 1 2 - 5 8 [IKC-3.4 (ITpunoxxenne
pacrpocTpaHeHHUs 1)
(FNN)
IToctpoenue Komnoxksuym
5 5 apPXUTEKTYPBL 1 2 ) 5 8 Ne2
HEHUPOHHOM CETH U ee (ITpunoxxenue
o0yueHne 2)
Komnoxksuym
6 6 Pa6ora ¢ TensorFlow 1 2 ) 5 8 Ne2
n Kaggle (ITpunoxenwue
2)
7 7 AHayn3 KayecTBa 1 2 - 5 8 YK-1.1 KosokBuym




00yueHHs HEHPOHHOM YK-1.2 No2
ceTH YK-1.3 (ITpumosxeHne
YK-2.1 2)
[pumenenue YK-2.2 KommoxBuym
8 8 HEHPOHHBIX CeTeH 1 2 ) 5 8 YK-2.3 Ne2
JUTS PELICHNUS 3a0a9H TIKC-3.4 (ITpunmosxenne
perpeccun 2)
Komnoxsuym
9 9 CBuépTOqHHe 1 2 ) 6 10 Ne3
HEWPOHHBIE CETH (ITpunoxxenne
3)
[IpenBapurensHO KosmtokBuym
10 10 00y4eHHbIe 1 4 - 6 10 Ne3(ITpunosxxen
HEHPOHHBIE CETU ue 1)
Heliponnslie cetu st Komnnoksuym
11 11 3ama4 00paboTKU 2 4 - 6 12 No3(TTpunoxen
€CTECTBEHHOTO SI3bIKa ue 3)
Komnoksuym
12 12 PeIfyppeHTHLIe 2 4 ) 6 12 Ne3
HEWPOHHBIE CETH (ITpunoxenne
3)
Bompocer st
13 | 3auér - - - - - sateta
(ITpumosxenne
3)
Utoro: | 14 | 28 - 66 108

5.2. ConeprxaHue JUCLHUIUIMHBL.

5.2.1. CopeprkaHue pa3fesioB TUCIHUTUTMHBI (IUIAKTHYECKHE STUHUIIBI).

Paznen 1. «BBeneHue B TeMaTUKy MCKYCCTBEHHBIX HEMPOHHBIX CETEi». XPOHOIOTHYECKHE
ATalbl Pa3BUTUSl HEMPOHHBIX ceTe. Monenb MCKycCTBEeHHOro HeripoHa Mak-Kamnoka u IIurca,
[Tepcentpon PozenOnarra. OpHOCIOWHBIE M MHOTOCIHONHBIE HeipoHHble ceTH. CeTH MpsIMOro
PacCIpOCTpaHEHUsI U CeTU C OOpaTHBIMHU CBs3AMH. [loHATHE «TiTyOOKHME HEHpOHHBIE CETH» M UX
npeumyinectsa. Knaccudukanys HEHpOHHBIX ceTell B paspe3e pacnpOCTpaHEHHs CUTHala U
[JIyOMHbI HEHPOHHOW ceTH. 3a7ayd, pellaeMble TIIYOOKUMHM HEHpOHHBIMU ceTsIMH. DYHKIUH
aktuBanmu. OO6opynoBaHue, npumensiemoe Juisi HelpoHHbIX cereil. CUDA — mporpamMMmHbIif
unrepdetic st GPU ot komnanuu NVIDIA.

Pazpmen 2. «[lakeTsl mporpamMm jist pabOTBI ¢ HEWPOHHBIMH ceTsMu». O030p MakeToB
nporpamm. ITakers! i padotsl ¢ ganabiMA. [Takersr NUMPY u Pandas. IlakeTs! a1 MamMHHOTO
oOyuenus. JluctpubytuB Anaconda, makersr JupyterLab, Jupyter Notebook. buGnuorexku Python
JUTsL MOJICTIMPOBaHUs M 00y4yeHus HeliponHoit cetu. [lakersr TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznmen 3. «O0yduenne HeliponHoir cetr. HaGopbl maHHBIX». OOy4YeHHE C yYHTENEM,
oOyueHue Oe3 yuurens, o0ydeHHE C MOAKpEIUIEHHEM. AJTOPHUTM OOpaTHOTO pPacrpoCTpaHEHUS
oumOku. Tumsl 3a1a4, 3(h(EeKTUBHO perIaeMbIX C MOMOIIBIO TITyOOKUX HEMPOHHBIX ceTel (3amaun

pacrio3HaBaHusl, 3aa4d KJIacCH(PHUKaIMM, 3aJaud PErpeccHH, 3amadd Kiactepusarmn). Habopbr
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JAHHBIX Uil 00y4eHHs HEHpOHHOW ceTH. TpeHMpOBOUHBIE, TECTOBBIE M IPOBEPOYHBIE JIAHHBIE.
BosmorkHOoCTH akeToB 1o padote ¢ Habopamu naHHbIX. [TonsTre 3noxu oOyuenus. [Touck HabopoB
JIAHHBIX U3 pa3IMUHbIX HcTOUHUKOB (Githab u npyrux).

Pasnen 4. «IlonHocBs3Has HelipoHHAas ceTh npsimoro pacrnpoctpaHenus: (FNN)». Ananus
HaOopa JaHHBIX C TOYKHU 3pEHMs JAJIbHEHIIEro MOCTpOeHUs HelpoHHOH cetn. KommuecTBo
CKPBITBIX CJIOEB U KOJUYECTBO HEHMPOHOB. ba3oBbie 0OBEKTHI U MapaMeTpbl 0OBEKTOB ITyOOKHX
HelpoHHBIX cereit B TensorFlow.

Pazgen 5. «llocTpoeHne apxXuUTEKTYphl HEHUPOHHON ceTH U ee OoOydeHHe». MeTpuku
kagectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHKIuH I0TEPh U
ONTUMHU3ATOPHl 00yueHUs. DYHKIWU MOTEpPh M onTuMu3atopsl oOydenus. Dynkmmm SGD,
RMSprop, Adam. Pacnio3naBanue npenmetoB oaex bl — Habop nanubix MNIST. Ipenckazanue
00y4eHHOH HEHpPOCEeTH.

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

Paznen 7. «Ananu3 kayectBa 00ydyeHuUs: HEHPOHHOH ceTn». OlLieHKa pealbHOro KauecTBa
MOJIeNId HEHMpOHHOM ceTH M Habopbl JaHHBIX. IloHsATHE «mepeoOyyeHne» HEWPOHHOU CeTH.
Ornpenenenue nepeodydeHus: 1 METOIbl OOPHOBI C HUM.

Paznen 8. «[IpuMeHeHre HEHPOHHBIX CETeW [UId pEIIeHHs 3aJa4d  PETPEeCcCHI.
[IkanupoBaHue W HOpMaTU3alUsl BXOAHBIX NaHHBIX. BbIOOp MeTpuk KadecTBa, (GyHKUIHN
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 TO3BOJISIIOT TOCTPOUTH CBEPTOUHYIO HEUpPOHHYIO ceTh. CBs3b MEXIy Habopamu
JMAHHBIX W apXUTeKTypoil HeiponHoi ceru. HabGop mammeix CIFAR-10. Apxutektypa
cBéprounoii cetu LeNet 5.

Paznen 10. «IIpenBapurenbHo  oOyueHHblE — HEHpoHHble  ceTw». llpemmyecTBa
UCIIOJIb30BAaHUS MIPEIBAPUTENILHO OOYYEHHBIX HEHpoHHBIX ceTeil. HeipoceTn, oOydeHHbIe Ha
Habope ganHbIXx ImageNet. O630p coBpeMEHHBIX MpPEIBAPUTENLHO OOYUEHHBIX apXUTEKTYp
HEHUPOHHBIX ceTel s pelleHHs] 3a/Jaddl pacrno3HaBaHus wu3o0paxeHuil. IlpeaBapurenbHo
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ileperoc oOyueHwus B
HeHpoHHBIX ceTsX. [lepeHoc oOyueHHsI Ha TpuUMepe MpeABApUTENHLHO O0yYEeHHON HEWpOHHOM

cetu VGG16.



Pazgen 11. «Hetliponnsle cetu s 3a1a4 00pabOTKHA €CTECTBEHHOTO s13bIKay. BBeneHne B
00paboOTKy €CTECTBEHHOTO sI3bIKa. AJTOPUTM MOJATOTOBKH TeKCTa (IIPUBEACHHE TEKCTa K
€AMHOMY PETHCTPY, OYMCTKY TEKCTa OT JIMITHUX CHUMBOJIOB, TOKCHH3AIIUHS TEKCTA, Pa3METKY
CJIOB 110 YacTsIM peyH, IPUBEICHUE CIIOB TEKCTa K HOpMaJIbHOHM (popme, BekTopuzalus). 3agauu
00pabOTKM €CTECTBEHHOTO $3bIKa. APXUTEKTYphl HEUPOHHBIX CETeH, NPUMEHSEMbIX IIpU
pelieHny 3a1a4 00pabOTKH €CTECTBEHHOTO SI3bIKa - CBEPTOYHBIC OJHOMEPHBIC HEHPOHHBIE CETH
(CNN 1D) u pekyppenTHbie HeiipoHHbie ceTr (RNN).

Pasznen 12. «PexyppeHTHBIC HEHPOHHBIE CETH». APXUTEKTYPhl PEKYPPEHTHBIX HEHPOHHBIX
CeTeH, MPUMEHSIEMBIX [UIS PelleHns pakTuueckux 3amad:. LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeTobl u(poBbIX MPEACTaBICHUI TEKCTA!
YaCTOTHBIM  TIOAXOJ,  TEMAaTWYeCKO€  MOJCIMPOBAHWE,  JUCTPHUOYTUBHAS  CEMAaHTHUKA.
Hncrpymentapuii Keras u TensorFlow amst moctpoeHust MoJieny peKyppeHTHOM HEHPOHHOM CeTH,
periaronei 3aavy knaccudukanuu TekctoB. [loctpoenne Helipocereit ¢ apxurektypamu LSTM u

GRU na ocnoge makeroB Keras u TensorFlow.



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

JleKIITHOHHBIE 3aHSITUS

Tabmmua 5.2.1
Ne | Howmep paznmena O0bemM, uac. T
/i JTUCLHITITAHEI OdO | 300 | 0O3d0 e
7 cemecTp
1 1 1 - - BBenenne B TeMaTHKy NCKYCCTBEHHBIX HEMPOHHBIX CETEH
2 2 1 - - [TakeTs! mporpaMM Ayt paboTHI ¢ HEHPOHHBIMU CETIMHU
3 3 1 - - Ob6yuenne HeliporHOU cetn. Habops! JaHHBIX
IlonHoCBs3HAs HEUPOHHAS CETh MPSMOTO PaCIPOCTPAHEHUS
4 4 1 - -
(FNN)
5 5 1 - - ITocTpoeHne apXUTEKTypsl HEHPOHHOU CETH U ee 00yJIeHne
6 6 1 - - Pab6ora ¢ TensorFlow u Kaggle
7 7 1 - - AHanm3 KauecTBa 00y4IeHUs HEHPOHHOM CeTH
8 8 1 ) ) [IpumeneHne HEHPOHHBIX CeTeH AJISI peIIeHH 3a1a4n
perpeccuu
9 9 1 - - CBEpTOUHBIC HEWPOHHBIE CETH
10 10 1 - - [IpenBapuTensHO 00yUCHHBIE HEHPOHHBIC CETH
11 11 2 - - HeifiporHsie cetn aiist 3a1a4 00pabOTKH €CTECTBEHHOTO SI3BIKA
12 12 2 - - PekyppeHTHBIC HEHPOHHBIE CETH
HUroro: 14 - -
JlabopaTopHbie padoThI
Ha60paT0pHLIe 3aHATUA y‘Ie6HLIM IIJIaHOM HC MPEAYCMOTPCHBI.
HpaKTI/I‘IECKI/Ie 3aHATUA
Tabnmma 5.2.2
Ne Howmep paznena O6BeMm, gac. .
/1 JUCITUTUIAHBI (0]0]0] | 300 | 0390 Tema nabopatoproii padotet
7 cemecTp
1 1 1 - - ITporpammupoBaHue mpocteiinieit Helipocetn Ha Python
2 2 1 - - Pa6ora ¢ makeramu si3p1ka Python: NumPy, Pandas
3 3 2 - - Pabota c Habopamu JaHHBIX
- - [TocTpoenue nOIHOCBA3ZHON HEMPOHHOM CETH IPSIMOTO
4 4 2
pacnpoctpanenust (FNN)
5 5 2 - - ITocTpoeHne apXUTeKTypsl HEHPOHHOMN CeTH U €€ 00y4YeHHe
6 6 2 - - Pabora ¢ Kaggle
7 7 2 - - AHanu3 xadecTBa 00y4eHHss HeHpOHHOM ceTu. boproa ¢
nepeo0ydeHueM
8 8 2 - - ITocTpoeHue HEHPOHHOM ceTH AJIA peLIeHUs 3a1a4u
perpeccuu
9 9 2 - - [MocTpoeHue cBEPTOYHOM HEMPOHHOM CETH
10 10 2 - - Pabota ¢ npeaBapuTeabHO 00yIEHHBIMU HEHPOHHBIMHI
CeTsAMH
11 11 2 - - N3y4yenue HeWpOHHBIX ceTel Ui 3a1a4 00paboTKu
€CTECTBEHHOTO SI3bIKA
12 12 4 - - ITocTpoenue pekyppeHTHOW HEMPOHHOH ceTu
Hroro: 28 - -
CamocTtosiTeibHast paboTa CTyJeHTa
Tabnuua 5.2.3
No Howmep O06bem, gac.
i pasnena Tema Bun CPC
muemmmner | OPO | 300 | 000




7 cemecTp

BBenenue B TeMaTHKY IHoxroroska K
1 1 6 HCKYCCTBEHHBIX HEHPOHHBIX MIPaKTHYECKUM  paboTam,
ceTen oopmIIeHHE OTYETOB IO
MPAKTHICCKUM paboTam
[MakeTs! mporpamm 1st padotet ¢ | Iloaroroka K
2 2 6 HEWPOHHBIMHU CETSIMU MPaKTHYECKUM  paboTam,
odopmIIeHHE OTYETOB IO
MMPAKTHICCKUM padoTam
OO0ydeHue HEHPOHHOH CETH. IMoxroroBka K
3 3 5 HaGops! jaHHBIX NPaKTHYECKUM paboTaMm,
0 OpMIICHHE OTYETOB IO
NPaKTHYECKUM padoTaM
IlonHOCBsA3HAsA HEUPOHHAS CETh IToaroroBka k
4 4 5 IPSIMOTO PacTIpOCTPaHEHUS NPaKTHYECKUM padboTaMm,
(FNN) odopmileHrEe 0TYETOB IO
NpaKTHYECKUM padoTaM
[TocTpoenue apXuTeKTypsl Iloaroroska k
5 5 5 HEWPOHHOW CeTH U ee 00yUeHHe | MPAaKTHYECKHM padoTam,
oopmileHHE OTYETOB IO
MIPaKTHYECKUM paboTaM
Pab6ora ¢ TensorFlow u Kaggle IoxaroroBka k
6 6 5 MIPaKTHYECKUM paboTam,
oopmileHHE O0TYETOB IO
NpaKTHYECKUM padoTaM
AHanu3 kagecTBa 00ydeHUs IToaroroBka k
7 7 5 HEWpPOHHOU ceTH MPaKTUYECKAM paboTam,
o opMIICHHE OTYETOB IO
MPaKTHYECKUM paboTaM
IIpumenenue HeliponHbIX cereld | IloaroroBka k
8 8 5 JUIA PELICHUS 3aa4H PETPECCHH | MPAKTHYECKUM paboTaM,
o(opMIICHHE OTYETOB IO
MIPaKTHYECKUM paboTam
CBEprouHble HEUPOHHBIE CETU IToaroroBka k
9 9 5 MIPaKTHYECKUM paboTam,
oopmileHnEe 0TYETOB IO
MIPaKTHYECKUM paboTam
[TpenBapuTensHO 00yUEeHHbBIE [Noaroroska
10 10 5 HEWpOHHBIE CETH MIPaKTHYECKUM paboTam,
oopmileHnEe 0TYETOB IO
MPaKTHYECKUM paboTaM
Heiiponnsie cetu s 3a1a4y Tloaroroska k
11 11 5 00pabOTKN €CTECTBEHHOTO MPaKTUYIECKUM paboTam,
S3BIKa odopmIIeHHEe OTIETOB O
PaKTUIECKUM paboTam
PexyppenTHbie Heliponnbie cetu | [loaroroBka k
12 12 5 MPaKTUYIECKUM paboTam,
odopmileHHE OTYETOB NO
MIPaKTHYECKUM paboTam
13 1-12 - 1-12 IToaroroBka k 3auery
HUroro: 66
5.2.3. TlpenonaBaHve AWCHMILIAHBI BEACTCS C NPHUMEHEHHUEM CIICAYIOIIUX BHJIOB

06pa3OBaTCJ'IBHBIX TEXHOJIOTHIA:

—  BU3yauM3alus y4dyeOHOro marepuajga B O(HCHOM mNakeTe B JAHUAJIOrOBOM PEXHME

(JIEKIITMOHHBIE 3aHATHS);

— pabota B MalbIX rpymnmnax (MpaKTHYECKUE paboThI);
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—  HMHIWBHIyaJbHbIC 3a1aHUs (IPAKTUYCCKHE PabOTHI).

6. TemaTuka KypCcOBBIX IPOEKTOB
KypcoBble IpoekThl yueOHBIM IUIAHOM HE NIPEAYCMOTPEHBI.
7. KoHTpoJibHBbIE padoThI

KonTpoibHbie paboThl y4eOHBIM IJIAHOM HE IPEyCMOTPEHBI.

8. OHeHKa pe3yJabTaTOB OCBOCHUSA JTUCHHUIIIMHBI
8.1. KpI/ITepI/II/I OLCHMBAHHUA CTCIICHU ITIOJIHOTBI M Kadye€CTBa OCBOCHU KOMIICTCHIIUN B
COOTBCTCTBUH C INNIAHUPYCEMbBIMHU PE3YJIbTaTaMH O6y‘IeHI/I$I IIPpUBCICHLI B HpI/IJ'IO)KCHI/II/I 1.
8.2. PeiiTuHrosas cucrema OLCHMWBAaHUA CTCIICHU IIOJJHOTBI M Kad€CTBa OCBOCHUI

KOMIIETCHITHIA 00YyJaroIuxcsi 0uHOU (hopMBI 00yUueHus TpecTaBiieHa B Tabmuie 8.1.

Tabmuua 8.1
Ner/n | Busl MEpONpUsTHH B paMKax TEKYIEr0 KOHTPOJIS | KosmuecTBo 6amios
7 cemecTp

1 Tekymas 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
NTOI'O 3a TpeThI0 TEKYIIYIO aTTECTALNIO 0-40
BCEI'O 0-100

9. VYuebOHo-MeToaAHYECKOEe M HHPOPMALMOHHOE 00ecnedeHne THCIUTITHHBI/ MOTYIs

9.1. [lepeveHpb peKOMEHIyeMO TUTEpaTyphl peacTasieH B [Ipunoxennn 2.

9.2. CoBpemeHHbIe NpodeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHbBIE
CHCTEMBI

- DNeKTpOHHBIHN Katanor/DnekTpoHHas oudnmuoreka TUY http://webirbis.tsogu.ru/

- Iudposoii obpazoBarenbHbIl pecypc — Oubnuoreunas cucrema I[PR SMART —
https://www.iprbookshop.ru/

- DNeKTpoHHO-OnbanoTeuHas cucrema «KoHcynbTaHT crynenTa» www.studentlibrary.ru

- DneKTpoHHO-OnbanoTeunas cucrema «Jlaub» https://e.lanbook.com

- O6pasoBarensHas miathopma FOPANT www.urait.ru

- Hayunas snexrponnas 6ubauoreka ELIBRARY.RU http://www.elibrary.ru

- HatimonaneHas snektponHas 6udimoteka (HOB)

- bubnuotexku HedTsHBIX By30B Poccun :

11




- DnextpoHHass HedrerazoBas Oubmuoreka PI'Y wHedtm wm raza um. ['yOkuna

http://elib.gubkin.ru/,

- DnexTpoHHas Oubmuoreka Y PUMCKOro TOCYyJapCTBEHHOTO HE(PTSIHOTO TEXHHYECKOTO

yHuBepcuTeTa http://bibl.rusoil.net/ ,

- bubmuoreyno-uHoOpManOHHBIH

KOMIIJICKC

VXTHHCKOTO TrocyaapCTBCHHOI'O

texunueckoro yausepcurera YI'TY http:/lib.ugtu.net/books

- DnexTpoHHas

((TGXHOpMaTI/IB »

ClipaBO4YHasA CHUCTEMA HOpMaTHBHO-TeXHHHeCKOﬁ AOKYMCHTAIlUN

9.3. JluueH3noHHOE U CBOOOJHO PaCIpOCTpaHsIeMOe MPOrpaMMHOE OOecrieueHue, B T.4.

OTCYCCTBCHHOT'O ITPONU3BOACTBA.

Python;

Anaconda;

Microsoft Windows;

Microsoft Office Professional Plus;

10. MaTepI/IaJ'[I)HO-TeXHI/I‘leCKOC odecmeyeHue HHCHHHJ’IHHLI/MO}IyJ’IH

[Tomernienust 1y1st MpOBEICHUS BCEX BUIOB PaOOTHI, TPEIYCMOTPEHHBIX YUEOHBIM TUIAHOM,

YKOMIIJICKTOBAHBI HeO6XOI[I/IMBIM O60py,[[OBaHI/IeM 1 TCXHUYCCKHUMHU CPEACTBAMU O6y‘IeHI/ISI.

O0ecneyeHHOCTh MATePUAJIbLHO-TeXHHYecKHX yciaoBuil peanusanuun OITIOII BO

Tab6muna 10.1

Hanmenosanne
y4eOHBIX IPEJMETOB,
KYpCOB, AUCIUUTUIIH

(Monyneit),
MIPAKTHKH, UHBIX BAIOB
yueOHOM JAeATENLHOCTH,
NPEeTyCMOTPEHHBIX YIeOHBIM
TJIaHOM 00pa30BaTeILHON
ITPOTPAMMBI

HanmeHoBaHMe MMOMEIIEHUNA I

MIPOBEACHUS

BCEX BUJIOB y4eOHOI
JIESTEIBHOCTH, NMPEYCMOTPEHHON Y4eOHBIM

[JTAHOM, B TOM YHCJI€ TTOMEIIEHMS IS
CaMOCTOSTETBbHON PaboThI, C YKa3aHHEM
MepevHsi OCHOBHOTO 000pYA0OBaHHMs, Y1eOHO-
HAIJISIHBIX TTOCOOHI

Anpec (MeCTONONIOXKEHHE)
HOMCHLCHI/lﬁ JUIs1 IPOBEACHUSA BCEX BUIOB
y4eOHOI IesaTenbHOCTH, TIPeIyCMOTPEHHOM
y4eOHBIM IUIAHOM (B ClIydae peaau3aluu
00pa3oBaTeNbHO MPOrpaMMBI B CETEBON
(bopMe TONONHUTENBHO YKa3bIBaeTCs
HanMEHOBaHHE OPraHU3allH, C KOTOPO
3aKJIIOYEH JI0OTOBOP)

2

3

4

Hetiponnsie cetu

JleKumoHHbIE 3aHATHS:

VYueOHast ayauTopus JUIS TPOBEICHUS
3aHSATHH JIEKIMOHHOTO TUIA; TPYIIOBBIX U
WHIUBHYaJIbHBIX KOHCYJbTAIHA;
TEKYIIETO KOHTPOJII M TPOMEXYTOUHOM
aTTeCTaIHH.

OCHAIIEHHOCTD:

YuebHas MeOenb: CTOJBI, CTYINBS.
Mono6nok - 1 mr., npoekrop - 1 1mT.,
MpPOEKUMOHHBIA  dkpaH - 1 mr,
aKycTH4ecKasi cucteMa (KOJIOHKH) - 4 miT.,
MHUKpO(OH - 1 1T., JOKyMeHT-Kamepa - 1
HIT., TEJIEBU30p - 2 WIT.

625001, TroMeHckas 06yacTh, T. TIOMEHb,
YL Jlynauapckoro, a2, Kopr.1,
(ayauropus omnpenenseTcss B COOTBETCTBHU
C pacimcaHHeM)

JlabopaTopHBIC 3aHATHSL:

VYduebHass aymuTopus IS IPOBEICHHS
3aHATHN CEeMHHapPCKOTO THTA
(mrabopaTopHbIe 3aHATHSA); TPYIIOBBIX H
WHANBUAYAIBHBIX KOHCYJbTAIIHIA;

625001, TromeHckas o6macth, T. TIOMEHb,
YL Jlynauapckoro, a2, kopr.1,
(ayauropus ompenenseTcss B COOTBETCTBHU
C pacIACaHUEM )
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TCKYILIEro KOHTPOJd H HpOMe)KyTO‘IHOfI

aTTEeCTAllHH,
OCHAIIIEHHOCTD:

VYueOHass MeOenb: CTOJBI, CTYIbS.
MonoOmokn, mpoekrop - 1 mT,

aKycTHieckas cucrema (KOJOHKH) - 2 TIT.,
MIPOEKIMOHHBIN 3KpaH - 1 mrT.

11. MeTtoauyeckue ykazanusi nmo opranuzamuu CPC

11.1. Meroaundeckue yka3aHus MO MOJrOTOBKE K MPAKTUYECKUM 3aHSATHUSM.

[IpakTuyeckne 3aHATHS CHOCOOCTBYIOT YIIyOJIEHHOMY HW3YYEHUIO IUCIHHUIUIMHBI U
CIIy’)kKaT OCHOBHOM (opMOH TMOABEACHUS UTOTOB CaMOCTOSITENIbHON pabOThl CTYICHTOB.
OcHoBHasi 1eNb NPAKTHUECKUX 3aHATHH 3aKII0YaeTCsl HE TOJIBKO YIUIYOUTh M 3aKpenuTh
TEOpPETUYECKHE 3HaHWA, HO W c(HOpPMUPOBATH NPAKTUUYECKHE KOMIIETCHIIUH, HEOOXOMMBbIe
OyIyIIMM CHIEIIUATHCTaM.

Ha mnpakTtudeckux 3aHSATHSIX MPHUBETCTBYETCS AaKTHBHOE Yy4yacTHe B OOCYXICHHH
KOHKPETHBIX CHUTYaIluii, CHOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAHUU HaXOIUTh Hauboisee
3¢ pexTUBHBIC pellIeHus TOCTABICHHBIX MPO0IeM, YMETh HAXOAUTh MOJIE3HbINA TOTOIHUTEIbHBIN
MaTepHall 0 TEMATUKE 3aHITUH.

OO0yuaromemycsi peKOMEHIYeTCs CIIeIyIoIIasi cXema IMOArOTOBKH K 3aHSATHIO:

1. ITpopabGoTaTh KOHCIEKT JEKIHil;

2. I3yunTh peKOMEH0BAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHHIX CPOPMYIMPOBATH BOIIPOCH! K TPEMOIaBATEIIO

4. Tlocne BBIMOJIHEHUS NpPaKTHYECKHE pabOThl OQOPMUT OTYET U MOATOTOBUTHCA K
3aluTe.

11.2. Metoanueckue ykazaHus 110 OpraHU3ally CaMOCTOSITETbHON pabOTHI.

CamocrosiTenbHass paboTa sBISETCS OJHOW U3 BaXHEWIIUX (GopM H3ydeHus 000
quciumuiiHbl. OHa TMO3BOJISIET CHUCTEMATH3UPOBAaTh U YIIyOUTh TEOpPETHYECKHE 3HaHUS,
3aKpenuTh YMEHHMsS M HAaBBIKM, CIOCOOCTBYET Pa3BUTHIO YMEHHUH I0JIb30BaTbCS HAYUYHOU H
yuyeOHO-MeTouueckoil  nutepaTypoil.  Ilo3HaBaTenpHast  JEATENBHOCTH B IIpOLIECCe
CaMOCTOSITENIbHOM paboThl TpedyeT OT MarucTpaHTa BBICOKOTO YPOBHS aKTUBHOCTH U
CaMOOPraHU30BaHHOCTH.

B yueGHOM mporecce BBLACTSIOT JBa BHJIA CAMOCTOSATENBHOM pabOTHI: ayaUTOpHAs U
BHEAYJAUTOPHAS.

AynuTopHas caMOCTOsSTeNbHash paboTa MO IUCIUIUIMHE BBIIOJHAETCS HAa Y4eOHBIX
3aHATUAX O] HETIOCPEICTBEHHBIM PYKOBOCTBOM IpeNoaBaTelis U IO €ro 3aJaHulo.

BreaynutopHass camocrosiTelbHas paboTa MaruCTpaHTOB —IPEICTaBlsieT CoOOMU
JIOTHYECKOE TPOJODKEHUE AayJUTOPHBIX 3aHATUH. 3aTpaTbl BPEMEHH Ha BBIIIOJHEHHE 3TOU
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paboTHl pErJaMEHTHUPYIOTCS pabouyuM y4eOHBIM ITaHOM. PexxuM paboThl BHIOWpaeT cam
00y4aromuics B 3aBUCUIMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosaTrenbHas pabdoTa MOXET OCYIIECTBIIATHCS HMHIMBUAYAIbHO WU TPYIIIaMU
MarucTpaHTOB B 3aBUCUMOCTH OT LM, 00beMa, KOHKPETHOW TEMaTHKH CaMOCTOSATEIIbHON
paboThl, yPOBHS CII0)KHOCTH, YPOBHSI YMEHHH MarucTpaHTOB.

CamocrosaTenbHas paboTa BKIIOYAeT B ceOs paboTy ¢ KOHCIIEKTOM JICKIM, U3yUYeHHE U
KOHCIIEKTHPOBaHHE PEKOMEHTyeMOi JUTEPATYPHI, MOJITOTOBKA MYJIbTHUMEIHA-
COOOLIEHNI/IOKIIaI0B, TIOATOTOBKA pedepaTa, TECTUPOBAHUE, pPELICHHE 3a/ad U YIpaKHEHUH
no oOpasly, pelleHHe BapUaTUBHBIX 3a/ay, BBIIOJHEHHE YEpTEekKei, CXeM, pacueToB
(rpaduueckux paboOT), pelIEHHE CUTYallMOHHBIX (Ipo¢ecCHOHANIbHBIX) 3a/]ay, MOATOTOBKA K
JIENIOBBIM WTpaM, MPOEKTUPOBAHWE M MOJCIMPOBAHHE PAa3HBIX BHJIOB M KOMIIOHEHTOB
npodecCHOHATIBHOM 1eATeIbHOCTH, HAyYHO-HCCIIe10BaTENbCKYIO PaboTy U Jp.

KoHTposb pe3ynpTaToB BHEAYAUTOPHONU CaMOCTOSATEIBbHOM paboThl MArUCTPAHTOB MOXKET
OCYIIECTBIISITBCSL B TpEAeTax BPEMEHHU, OTBEJICHHOTO Ha OO0s3aTelbHBIC y4eOHBIC 3aHATHUS IO
JUCHUTUTMHE W BHEAYIUTOPHYIO CaMOCTOSTEIbHYIO pabOTy MAariMCTpaHTOB IO AMCHUILIMHE,

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

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

Jucuunnuna: Heliponnsle cetu
Hamnpasnenue: 19.03.04 TexHon0rus MPOAYKIIMKA U OpraHu3aIis 00MEeCTBEHHOTO MUTAHMS
HanpasnenHocts: TexHoJIOrUs U Oprasu3anus peCTOPaHHOro Jielia

KO)I KOMIICTCHIIMH

Kon u HaumeHOBaHME
UHAUKATOpa
JOCTHKEHHS

kommeTeHnyn (1K)

Kon u HaumeHoBanue
pe3ynabpTata 00y4eHuUs
10 JUICIUTUINHE

Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYECHUS

1-2

3

4

VK-1. Cnocoben
OCYLIECTBJIATD
TIOMCK,
KPUTUYECKUI
aHaJU3 U CUHTE3
nHpopmanuy,
MIPUMEHSITh
CHUCTEMHBIN MOJIXO0T
JUISL peLeHUst
TOCTaBJICHHBIX
3a1a4

YK-1.1.
Ocy1iecTBisieT BRIOOP
aKTyallbHbIX
POCCUHCKUX U
3apyOeKHBIX
MCTOYHHKOB, a TaK JKe
TIOWCK, cOOp |
00paboTky
HHpOpMALNH,
HEOOXOIUMOM I
petieHust
MOCTABJICHHOH 3a1a4u

3HaTh 31: MeXaHU3MBI
M METOIUKH ITOMCKa,
cbopa 1 00paboTKH

He 3HaeT MeXaHU3MBI H
METOJIMKH MTOUCKA,
cbopa 1 00paboTKH

3HaeT Ha HU3KOM
YpOBHE MEXaHU3MBI 1
METOIMKH IIOKMCKA,

3HaeT Ha CpeaHEM
YPOBHC MCXaHHU3MBbI U
METOAUKHU ITOMCKA, c60pa

3HaeT Ha BEICOKOM
YPOBHC MEXaHNU3MbI U
MCTOIMKH IMTOUCKA,

HEopMAIHE, I/IH(bOpMaLII/II/I: cbopa u 006padoTKH 1 00paboTKH cbopa u 006paboTkH
HEOGXOMIMOR 11 HEOOXOIUMOM ISt I/IH(bopMauI/H/Iu, I/IHCI)OpMaL[I/II/I: I/IH(bOpMaI_lI/II/Ij
peimeHms pelieHus } HEOOXOTUMOM JIJIst HEOOXOIUMOH JIJIst } HEOOXOTUMOM JIJIst

. MOCTABJICHHOM 3aJ]a4ll | pelIeHHs peLICHUsI TOCTABJICHHON | pelieHus
TIOCTABJICHHOM 3a7a4u . .

MOCTABJICHHOM 3a71a4 | 3a/1a4u NIOCTaBJICHHOM 3a71a4u

Ymerts V1: He ymeer YMeeT Ha HU3KOM YMeerT Ha cpeiHEM ‘YMeeT Ha BBICOKOM
aHaJIM3UPOBATh aHaJIM3MUPOBATh YPOBHE aHAJIM3UPOBATh | YPOBHE aHAJIM3UPOBATH YPOBHE aHAJIM3UPOBAThH
HpE/ICTAaBIICHHbIE HpE/ICTaBIICHHbIE Npe/ICTaBJICHHbIC Npe/ICTaBJICHHbIC Npe/ICTaBIICHHbIE
NCTOYHHKH NCTOYHHKH WUCTOYHHUKH WCTOYHHMKH MH(POPMAIMH, | UCTOYHUKH
“HpOpMAIUH, nHpOpMAIHH, nHpOpPMALNH, BBITIOJTHATE OTOOP “HpOpMAINH,

BBINIOJIHATE OTOOD
HYXHOW MH(OpMaINH

BBINOJIHATE OTOOD
HYXHOW MH(OpMaLNH

BBITIOIHATH 0TOOD
HYXHOH MH(OpMALNH

HYXHOW HH(OpMaLUH

BBINOJIHATE OTOOD
HYXHOW MH(OpMALNH

Bnagers B1:
METOIUKOM ITOUCKA,
cbopa n 00paboTKH
nHpOpMaNny,
HEOOXOIUMOM It
peleHus
MOCTaBJICHHOH 3a1a9uu

He Bimageet metonukoii
moncka, cobopa u
00paboTKH
nHpOpManny,
HEOOXOIUMOM IJIst
perieHus
MOCTaBJICHHOH 3a1a9u

Brnaneer Ha HEI3KOM
YpOBHE METOAUKOMH
TIoucKa, coopa u
00paboTku
nHpOpMaLNH,
HEOOXOIUMOM IS
peueHus
MMOCTABJICHHON 3aJauu

Brnaneer Ha cpennem
YPOBHE METOANKON
TIoucKa, coopa u
006paboTku uHGOpMAINH,
HEOOXOIUMOM 1A
peleHus MoCTaBIeHHON
3a1a9u

Bnaneer B
COBEpILCHCTBE
METOUKOM ITOMCKA,
cbopa u 06paboTkn
uHpOpMaIUH,
HEOOXOMUMOM JIJIsI
peleHus
MMOCTAaBJICHHON 3aaun
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YK-1.2.
CucremMatusupyert u
KPUTHYECKH
AHAIM3HPYET
HHPOPMALHIO,
HOJIy4CHHYIO U3
Pa3HBIX HCTOYHUKOB, B
COOTBETCTBHH C
TpeOOBaHUSAMH U
YCIIOBUSIMU 3aJ1a4u

3HaTh 32: MEXaHU3MBI
U METOAUKH
CHCTeMaTH3allHH,
aHaM3a M CHHTE3a
nHdopmauuy, B
COOTBETCTBUH C
TpeOOBaHUSAMU U
YCIOBHSMU 3a1a4H

He 3naer mexaHu3msl U
METOMKHI
CHCTEeMaTH3aINH,
aHaM3a U CHHTE3a
nHpOpPMALNH, B
COOTBETCTBUH C
TpeOOBaHUAMU U
YCIOBHSMU 3aa4H

3HaeT Ha HU3KOM
YPOBHE MEXaHHU3MbI U
METOTUKH
CHCTeMaTH3aIHH,
aHaJ M3a U CUHTE3a
nndopmanum, B
COOTBETCTBHH C
TpeOOBAHUSIMHE U
YCIIOBUSIMH 3aJ1a41

3HaeT Ha CpeTHEM
YPOBHE MEXaHU3MBI U
METOINKH
CHCTEeMaTH3aLlHH,
aHaJIN3a U CHHTe3a
nHdopmanum, B
COOTBETCTBHH C
TpeOOBAHUSAMHE U
YCJIOBHSIMH 3aJa4H

3HaeT Ha BBICOKOM
YPOBHE MEXaHU3MbI U
METOAUKH
CHCTeMaTH3aIHH,
aHanM3a U CUHTE3a
uHdopmanum, B
COOTBETCTBHH C
TpeOOBaHUSIMH U
YCIIOBUSIMU 3aJ1au

Ymers Y2:
CHCTEeMaTH3UPOBATh U
KPUTHYECKH
AQHAIU3HPOBATh
“HPOPMALIHIO,
HEOOXOMMYIO ISt
penreHus
MOCTaBJICHHOM 324K

He ymeer
CHCTEMaTH3UPOBATh U
KPUTHYECKH
AQHAIU3HPOBATh
HHPOPMALHIO,
HEOO0XOIMMYIO IS
penreHus
MOCTaBJICHHOM 3a1auut

YMeeT Ha HUBKOM
YpOBHE
CHUCTEMaTH3UPOBATh
KPUTHICCKH
aHAITN3UPOBATh
HHPOPMALHIO,
HEOOXOIUMYIO ISt
pemeHus
MMOCTaBJICHHON 3aJaum

YMeert Ha cpenHeM
YpPOBHE
CHCTEMaTH3UPOBATh U
KPUTHYCCKH
AQHAJIU3HPOBATD
HHPOPMALIHIO,
HEOOXOAUMYIO IS
peLICHHUS TOCTABJICHHOI
3a1auu

‘YMeeT Ha BEICOKOM
YpOBHE
CHUCTEMAaTH3HPOBATh U
KPUTHYCCKH
aHATM3UPOBATh
“HpOPMALIHIO,
HEOOXOIUMYIO IS
peureHus
MMOCTaBJICHHON 3a7aun

Bnaners B2:
METOJIUKOMN
cHCTeMaTH3all|H,
aHanu3a HHPOPMaIK
B COOTBETCTBHHU C
TpeOOBaHUAMH U
YCIIOBUSIMU 3aJlauil

He Bnaneer Mmetogukoi
cucTteMaTu3alvi,
aHanu3a uHpOPMaIH
B COOTBETCTBUHU C
TpeOOBaHUSAMU U
YCIOBHSMU 3a1a4H

Bnaneer Ha HU3KOM
YPOBHE METOJAUKOMN
CHUCTEMAaTH3aIUH,
aHanu3a HHQOpMaIu
B COOTBETCTBUU C
TpeOOBaHUSAMU U
YCJIOBUSIMHU 33J1a4uu

Biiageer Ha cpegHeM
YPOBHE METOAUKOMN
cucTeMaru3anuu,
aHanM3a HHQOpPMAINH B
COOTBCTCTBHU C
TpebOBaHUSAMU U
YCIOBHUSAMH 331241

Bunapeer B
COBEPIICHCTBE
METOIUKOU
cHCTeMaTH3alHH,
aHanu3a HHGOpMaIH
B COOTBETCTBHHU C
TpeOOBaHUIMU U
YCIOBUSIMH 3aJ1au

VYK-1.3. Ucnione3yet

3HaTh: 33 METOIUKHU
CHCTEMHOTI0 IT0JIX0/1a
MIpH pelIeHUn
MOCTAaBJICHHBIX 3a7a4

He 3naer metonuku
CHCTEMHOI0 oAX0/a
IIPU PELICHUU
TIOCTABJICHHBIX 3a/1a4

3HaeT Ha HU3KOM
YPOBHE METOJIUKU
CUCTEMHOTIO IOAX01a
[IpU pELICHUN
IIOCTABJIEHHBIX 3a74a4

3HaeT Ha CpeTHEM
YPOBHE METOJUKHU
CHUCTEMHOT'0 TIOAX0/Ia TIPH
PEIICHIH TTOCTABICHHBIX
3a1a4

3HaeT B COBCPUICHCTBE
METOIUKHU CUCTEMHOTI'O
noaxoJa mpu peueHun
IIOCTABJICHHBIX 3aJa4
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METOJIUKH CHCTEMHOTO
MOJX0/a P PELICHUH
MOCTABJICHHBIX 33124
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pe3ynbrara 00yueHus 1-2 3 4 5
T10 AUCTIUIUTIHE
Ywmerts: V3 npumenats | He ymeeT mpuMeHSTH YMeer Ha HU3KOM YMeeT Ha cpenHeM YwMmeer B
METOAUKH CHCTEMHOTO | METOIUKH CHCTEMHOTO | ypOBHE IPUMEHSTH YPOBHE IPUMEHATH COBEPIIIEHCTBE

MOJX0/a P PELICHUHN
MIOCTABJICHHBIX 3a/1a4

MIOIX0/1a TIPY PEIICHUH
MOCTaBJIECHHBIX 3a7a4
OH NEeITEeNLHOCTH

METOIUKH CUCTEMHOTO
MIOIX0/1a TIPH PEIICHIH
IMOCTaBJIEHHBIX 337124
OM JesITeIbHOCTHU

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

TIPUMEHSITh METOIMKHI
CHCTEMHOTIO ITOX01a
TIPH PEUICHUN
MMOCTAaBJICHHBIX 3aJa4
OH IeSITeILHOCTH

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

He Bimageet onbiTom
HpI/IMeHeHI/IH MCTOOUKHU
CHCTEMHOI0 IIOAX0/1a
MpH pELICHUU
IIOCTaBJIEHHBIX 3a7a4

Bnageet Ha HU3KOM
YPOBHE OTBITOM
MPUMEHEHUS METOIUKH
CHCTEMHOIO ITOAX01a
TIPH pEIICHUN
IMOCTaBJIEHHBIX 33129

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. IIpoBoaut
aHaJIU3 [I0CTaBJICHHON
uenu u Gopmynupyer
COBOKYITHOCTb
B3aMMOCBA3aHHBIX
3aj1a4, KOTOpHIC
HE0OX0IMMO peITh
IUTSL €€ TOCTHKCHHS

3HaTh 34: OCHOBHBIE
TIPUHITUITEL
MIPUMEHECHHUS
WHPOPMAIMOHHBIX
TEXHOJIOTU annapara
MIPH MTOCTAHOBKE 3a/1a4
U BBIOOpa METOJIOB HX
petieHus

He 31aeT 0OCHOBHBIE
MIPUHIIATIBI
MIPUMEHEHUS
UH(pOPMAIMOHHBIX
TEXHOJIOTH anmapara
[PU TIOCTAHOBKE 3a/1a4
U BBIOOpPA METOJIOB HX
peleHust

3HaeT Ha HU3KOM
YpOBHE OCHOBHBIE
TIPHAHIIHIIET
MIPUMEHCHUS
HHPOPMAIMOHHBIX
TEXHOJIOTUH anmnapara
MIpY IOCTAHOBKE 33,134
1 BBIOOPA METOOB HX
penieHus

3HaeT Ha CpeTHEM
YpOBHE OCHOBHBIE
TIPUHIUITE] IPAMEHCHHS
HHPOPMAIMOHHBIX
TEXHOJIOTHH armapaTa
MIpY IOCTaHOBKE 3a/1a4 1
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
METOMBI €CTECTBEHHBIX
HayK TpH
HCCIIeJOBAaHUH 33734

He ymeer npumeHsTsh
METOMBI €CTECTBEHHBIX
HayK IIpH
HCCIIeJOBAaHUH 33734

VYMeeT Ha HU3KOM
YpOBHE IPUMEHSATH
METOJIBI €ECTECTBEHHBIX
HayK IIpH
HCCJIEIOBAHUY 3a]1a4

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

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

Bnanetrs B4:
HaBBIKAMH aHAJIN3a,
CUHTE3a ¥ 0000IIeHUS
nHdopmannu

He Bnaneer HaBbIKaMU
aHaiM3a, CHHTE3a U
006001eHus
nHdopmannu

Brnaneer Ha HU3KOM
YPOBHE HaBBIKAMH
aHaJM3a, CHHTE3a U
0000meHns
nHpOpPMALIH

Burazmeer Ha cpenHeM
YPOBHE HAaBBIKAMHU
aHau3a, CHHTe3a 1
00001eHns nHPOpMAUU

Binaneer B
COBEpILCHCTBE
HaBBIKAMH aHaJIU3a,
CHHTE3a U 0000IIEeHN
HHPOPMAITII
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YK-2.2. Beibupaer
ONTUMAITEHBIN CITOCO0
pemeHns 3anad,
WCXOJIS 13 IMEIOIIIHXCS
pecypcoB u
OrpaHUYEHUN.

3HaTh: 35
ONTUMAaJbHBIHN CIIOCO0
peleHust 3aj1ad,
HCXOJS U3 UMETOIIMXCS

He 3naer
ONTUMAaJIbHBIHN CIIOCO0
pelIeHus 3a1ad,
HCXOJS M3 UMEIOIIHNXCS

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

3HaeT Ha CpeTHEM
YPOBHE ONTUMAJIbHBIN
croco0 perreHus 3a1ad,
UCXOSI N3 UMEIOIIUXCS

3HaeT B COBEPILICHCTBE
ONTUMAaJIbHBIN CIIOCO0
petieHus 3aad,
HCXOJIST U3 UMETOIIMXCS

pecypcoB u pecypcoB u HUMEIOIINXCS PECYPCOB | PECYpCOB U pecypcoB u
OTpaHUYCHUI OTrpaHHyYEHUM. Y OTPaHUYECHUH. OTpaHUYCHUH. OTpaHHuCHUM.
YwMmets: V5 onpenensats | He ymeer onpenensith YMeeT Ha HU3KOM YmMmeer Ha cpeHEM Ywmeer B
ONTUMAJIBHBIN CITOCOO | ONTUMAJNIBHBIN CIIOCOO | YPOBHE OMPEACISITh YPOBHE OIIPENIENATh COBEpILCHCTBE
peulenus 3aaay, peulenus 3anay, ONTUMAIILHBIN CIIOCO0 ONTUMAIILHBIN CIIOCOO OINpPEaEIATh

HUCXO0JA U3 UMCIOIIUXCA

HUCXO0JA U3 UMCIOIIUXCA

penieHus 3anad,

peuicHus 3aga4, UCXoas

OIITUMAJIbHBIN CIIOCO0

pecypcoB u pecypcoB u WCXOJS U3 UMEIOIIMXCS | U3 UMEIOIINXCS PECYPCOB | pelIeHus 3aad,
OTpaHUYCHUH. OTpaHUICHUH. pecypcoB u U OTpaHHYCHHN. HCXO/S U3 UMEIOIINXCS
OTpaHUYCHUH. pecypcoB u
OTpaHUYEHUH.
Bianers: B5 HaBeikom | He BimazmeeT HaBBIKOM Bnageet Ha HU3KOM Buageer Ha cpenHemM Bnaneer B
TIPUMEHECHHUS MIPUMEHECHHUS YpOBHE HABBIKOM YpOBHE HABBIKOM COBEpILCHCTBE
ONTUMAJILHOTO ONTUMAJILHOTO MIPUMEHCHUS MIPUMEHECHUS HABBIKOM TIPUMCHEHUS
crioco0a perreHust crioco0a perreHus OITHUMAJILHOTO OITUMAJILHOT'O CII0C00a ONTHUMAJILHOTO

3a/1a4, UCXOs U3
UMEIOUINXCS PECYPCOB
Y OTpaHUYEHUH.

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

crocoba penieHus
3a7a4, UCXOAs U3
HUMEIOIIUXCS PECYPCOB
Y OTpPaHUYEHUH.

pelleHus 3a/1a4, UCXOs
U3 UMEIOLUXCS PECYPCOB
1 OTpaHUYEHUI

criocoba penieHus
3a/1a4, HCXOS U3
HUMEIOIUXCS PECypCOB
Y OTPaHUYECHUM.

YK-2.3. Ananmsupyer
JIeHCTBYIOIIIEE
3aKOHO/IATENBCTBO
MPABOBbIE HOPMBI,
perynupyoiime
o0nacTh
npoQeCcCUOHANTBHOM
JIeSATEIbHOCTH

3Hath 36: BUIBI
JIUIIEH3UPOBAHUS
KOMITBIOTEPHBIX
IporpamMmm 1
HaKJIa/IbIBAEMbIX
JIMIEH3USIMA
OTpaHUYEHHUN

He 3naeT BubI
JIUIEH3UPOBAHUS
KOMIIBIOTEPHBIX
IIporpamMm u
HaKJIabIBAEMbIX
JIULEH3UAMU
OTpaHUYEHHUH

3HaeT Ha HU3KOM
YPOBHE BHIBI
JUIEH3UPOBAHUS
KOMITBIOTEPHBIX
porpamMmM 1
HAaKJIa/{bIBaeMbIX
JMLECH3UAMU
OrpaHUYEHUM

3HaeT Ha CpeiHEM
YPOBHE BHIBI
JUIEH3UPOBAHUS
KOMITBIOTEPHBIX
porpamMmm 1
HaKJIa/IbIBaeMbIX
JMLEH3UAMHU
OTpaHUYEHU

3naet Ha BeicoKOM
YPOBHE BUJIBI
JIUIEH3UPOBAHUS
KOMITBIOTEPHBIX
IporpamMmm 1
HaKJIa/IbIBAEMbIX
JHMLCH3UAMHU
OrpaHUYEHUN
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Ymets Y6: 0popMIIAITH
MIPOTPaMMHBIN KOJ B
COOTBETCTBHU C

He ymeet opopmisaTs
MIPOTPaMMHBIN KO B
COOTBETCTBHU C

‘YMeeT Ha HU3KOM
YpoBHE 0QOPMIISITH
MIPOrpaMMHBIN KOJ B

YMeeT Ha cpenHeM
YpOBHE 0OPMIISAT
MIPOrPaMMHBIN KO B

YMeeT Ha BBICOKOM
YpOBHE OQOPMIISATH
MIPOTPaMMHBIN KO B

TpeOOBaHUAMH, COOTBETCTBHH C COOTBETCTBHH C COOTBETCTBUU C
TpeOOBAHUAMI,
IPUHATBIMH LT TIPUHATBHIMH IS TpeOOBaHUSIMH, TpeOOBAHUSIMI, TpeOOBaHUAMH,
P COOTBETCTBYIOIICTO MPUHATHIMY IS MPUHATHIMY IS OPUHSATBIMH IS
COOTBETCTBYIOIICTO
T3bIKa SI3BIKA COOTBETCTBYIOIIECTO COOTBETCTBYIOIIETO COOTBETCTBYIOIICTO
MIPOrpaMMHPOBAHHS SI3BIKA SI3BIKA SI3BIKA
MIPOrpaMMHUPOBAHHS
MPOTrPaMMUPOBAHHUS MPOTrPaMMUPOBAHHS POTPaMMHUPOBAHHS
Brazers B6: He BmaneeTr Bnageet Ha HU3KOM Bnaneer Ha cpenHem Bnaneer B
CHOCO6HOCTI.>IO CITOCOOHOCTEIO YPOBHE CIIOCOOHOCTHIO | YPOBHE CIIOCOOHOCTHIO COBEPILICHCTBE
OTIPECTIATh LEU 1 OTPEICTIATh LEU 1 OTPEICTISATh LEU 1 CIIOCOOHOCTBIO
OTIPECTIATh LEU 1
B 3a7a4u TIpu 3a7a4u pH 3a1a4u pH OTIPEICTISATh LEU 1
oL aMlSIHOM MPOTrPaMMHOM MPOrpaMMHOM MPOTrPaMMHOM pEIICHUU 3a]a4u Ipu
porp N PELICHUH POCSKTHOMH PCLICHUH POCKTHOM MPOEKTHOMH MPOTPaMMHOM
PELICHUH POCSKTHOMH N o o .
HPO(ECCHORATHHOF podecCHOHANTLHON npodeccroHaIbHON npodeccHoHaILHON PELICHUH IPOSKTHON
35;[&1111/1  VaeTOM 3aJ[a4M C YUYETOM 3aJ1a49M C y4ETOM 3aJ1a4M C YU4ETOM podeCcCHOHANTBLHON
oc CHI}; PECYPCHBIX: PECYPCHBIX: PECYPCHBIX: BPDEMCHHBIX, | 3a7a4H C y4EeTOM
11: ei};Hme. BPEMEHHBIX, BPEMEHHBIX, (UHAHCOBBIX — PECYPCHBIX:
(bII)/IHaHCOBLI’X (UHAHCOBBIX — (UHAHCOBBIX — OTpaHUYCHUil B BPEMEHHBIX,
OrpaHUYCHUIT B OTpaHUYCHUIl B COOTBETCTBUH C (hUHAHCOBBIX —

OTpaHUYEeHUH B
COOTBETCTBHH C
HOPMaTHBHO-IIPABOBOM
JIOKyMEHTaluei

COOTBETCTBHH C
HOPMAaTUBHO-IIPaBOBOU
JIOKyMEHTaluei

COOTBETCTBMH C
HOPMAaTUBHO-IIPaBOBOU
JIOKyMEHTaluen

HOPMAaTUBHO-IIPAaBOBOM
JIOKyMEHTaluen

OrpaHUYeHUl B
COOTBETCTBUH C
HOPMAaTHBHO-TIPaBOBOI1
JIOKyMEHTaluel

IIKC-3

CnocobeH BIajeTh
Texuomoruen
MIPOU3BOJICTBA

U aHAJIM3HUPOBAThH
PE3yaBTATHI
MIPOU3BOICTBCHHO
(uHaHCOBOM
JIESITENLHOCTH
TIPEATIPUATHS 1

IIKC-3.4 Buenpser
MHHOBAaIIMOHHEIE
TEXHOJIOTHU
MIPOU3BOJICTBA U
OTpeeNiTh
MoTpeOHOCTH B

pecypcax

3HaTh 37 METOIUKH
HCITOJIb30BaHUA
CHCTEMHOTI0 IT0JIX0/1a U
HHHOBAIIHOHHOE
MPOTPaMMHOE
obecrieueHust st
peteHnn
TEXHOJIOTHUECKOTO
rporecca

He 3naer: MeTonukn
HCIIOJIB30BaHUS
CHCTEMHOI0 MOAX01a U
MHHOBALIMOHHOE
MIPOrpaMMHOE
oOecrieueHus ISt
peuenun
TEXHOJIOTMYECKOTO
nporecca

3HaeT Ha HU3KOM
YPOBHE METOJIUKU
HCIIOJI30BAHUS
CHCTEMHOI'O IIOAX0J1a K
MHHOBALMOHHOE
MIPOrpaMMHOE
obecreueHus Iy
penieHnn
TEXHOJIOTHYECKOTO
rporecca

3HaeT Ha CpeTHEM
YPOBHE METOIUKH
HCIIOJIb30BaHMS
CHCTEMHOIO MOJIX0/1a U
MHHOBAIITMOHHOC
MIPOrPaMMHOE
obecreueHus Iy
pewenuu
TEXHOJIOTUYECKOTO
mporiecca

3HaeT B COBEPILICHCTBE
YPOBHE METOAHMKH
HCI0JIB30BAHUS
CHCTEMHOIO IOAXO0Ja U
MUHHOBAITUOHHOC
POTPaMMHOE
oOecrieueHus ISt
peeHun
TEXHOJIOTHYECKOTO
rporecca
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KO,H KOMIICTCHIIMHU

OIpeseNsITh
MOTPeOHOCTD B
pecypcax,
NPUHUAMATH MEPEI
0 MX M3MEHEHHIO

Kox u HanmeHoBaHME
UHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

KOII 1 HAMMCHOBAHUC

Kpurepun olieHnBaHMs pe3yIbTaTOB 00yUYESHUS

pe3ynbrara 00yueHus 1-2 3 4 5
T10 AUCTIUIUTIHE
Ymers V7 He ymeer YMeer Ha HU3KOM YMeer Ha cpeHeM YwMmeer B
paccMmaTpuBaTh paccMmarTpuBaTh paccmarpuBath YPOBHE paccMaTpuBaTh COBEPIIEHCTBE YPOBHE
BO3MOJKHBIC BAPHAHTEl | BO3MOXKHBIC BAPUAHTHl | BO3MOJKHBIC BAPHAHTHl | BO3MOXHBIC BAPHAHTHI paccmarpuBaTth

oIX0/1a K
TEXHOJIOTHIECKOMY
TpoLeccy, OLEHNBas
UX JTOCTOMHCTBA U
HEIOCTaTKH,
UCIIOIb30BaTh
OCHOBHBIC MTPHUHITUITBI
CHCTEMHOTO TIOAX0/1a
TIPH PEIICHUU
MTOCTaBJICHHON 3a1a4H.

peLIeHUs 3a0a4H,
OLICHMBAsI UX
JIOCTOUHCTBA U
HE/I0CTaTKH,
HCIIOb30BaTh
OCHOBHBbIE MTPHUHIIUIIBI
CHCTEMHOTI'0 TToAX0/1a
TIPY PEIICHUH
TIOCTABJICHHOH 3a7a4H

pelIeHus 3a1a4H,
OLICHHBAs UX
JIOCTOMHCTBA U
HEIOCTaTKHY,
HCTIONb30BaTh
OCHOBHBIE ITPHUHIIMITBI
CHUCTEMHOTI'0 IOJX0/1a
IIPU PELICHUH
MIOCTaBJICHHOH 3a1a4n

pelIeHns 3a1a4H,
OLIEHUBAs UX
JIOCTOMHCTBA U
HEIOCTaTKH,
HCIIOJIb30BaTh OCHOBHBIE
MIPUHIIAITE CHCTEMHOTO
MOAX0/1a TIPY PEIICHUN
IIOCTaBJIEHHON 3a1a4H

BO3MO’KHBIE BAPHAHTEI
pelIeHus 3a1a4H,
OLICHUBAs UX
JIOCTOMHCTBA U
HeJI0CTaTKH,
HCIIOJIb30BaTh
OCHOBHBbIE MIPUHIIUTIBI
CHCTEMHOTO IT0IX0/1a
TIPY PEIICHUH
TIOCTABJICHHOH 3aa4H

Bnangets B7
METOIUKOMN
CHCTEMHOTO TIOIXOJIBI
Y MTHHOBAIIMOHHOE
MpOrpaMMHOE
obecrieueHust mpu
pelLlIeHNHU MTOCTENEHHOU
3a/1a4u

He Bimageet metonukoit
CHCTEMHOTI'O ITOAXOIbI
TIPH PEIICHUU
IIOCTEJICHHOH 3a0auu

Bnaneer Ha HU3KOM
YpOBHE METOAUKOMH
CHCTEMHOTI'O IOIXO0IBI
TIPH peIIeHUN
MOCTENECHHON 3a/1auun

Baaneer Ha HU3KOM
YpOBHE METOAUKOMH
CHCTEMHOT'O IOIXO0IBI
TIPH peIIeHUI
MOCTEJIECHHON 3a/1aun

Bnaneer B
COBEpILICHCTBE
METOIUKOMN
CHCTEMHOIO IOIXO0IbI
MIPH PENICHUN
MMOCTEJICHHOM 3a/1a4u
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KAPTA
o0ecrne4yeHHOCTH JUCHHMILUINHBI Y4eOHOH U y4eOHO-MeTOANYeCKOM JIUTepaTypoi

Hucuunnuna: HeitponHsie cetn
Hampasnenue: 19.03.04 TexHOIOTHS MPOIYKIMH U OPTaHU3AIUsL O0IIIECTBEHHOTO MTUTAHUS
Hanpapnennocts: TexHoIorust 1 opralu3aiysi peCTOpaHHOTO Aeiia

[Tpunoxenwue 2

Ne
/o

HazBanme yueOHOTO, y4eOHO-METOIMYECKOTO
W3/IaHUS,
aBTOP, W3/ATEIbCTBO, BUJ U3JIaHUS, TOJ U3IaHUS

KomnaectBo

B BUK

9K3EMILTAPOB

KoHTHHTEHT
oOyJaromuxcs,

yYKa3aHHYIO
JIUTEpaTypy

MCTIOJIB3YIOIINX|

O0ecrie4eHHOCTE
oOyJaromuxcs
JIUTEPATYPOH,

%

Hammaue
PIEKTPOHHOTO
BapHaHTa B
9bC

(+/)

Heiiponnsle cet: ocHOBBI Teopun / A. 1.
FamymxuH. - [b. M.] : ['opguas muaus-Tenexowm,
2017. - 496 c. - OBC Jlans. : [caiiT]. - URL:
https://e.lanbook.com/ book/111043

opP*

30

100

Hetipornsie cety : YuebHnoe nocodue / E. 1.
lopoxanuna. - Camapa : [ToBomkckuit
TOCYIapCTBCHHBIH YHHBEPCUTET
TeleKOMMYHUKanui U nHpopmaTuku, 2017. - 84 c.
- OBC "IPR BOOKS" — URL:
http://www.iprbookshop.ru/75391.html

OpP*

30

100

Heiiponnsle cety : yuebHoe nocodue / C. A.
Bakynenko, A. A. XXuxapesa. - Cankr-IletepOypr :
Cankt-IletepOyprckuii Tocy1apCTBEHHBIH
YHUBEPCUTET IIPOMBILUICHHBIX TEXHOJIOTHN U
mu3aita, 2019. - 110 c. - 35C "IPR BOOKS" —
URL: http://www.iprbookshop.ru/102447 .html

opP*

30

100

*3P — sMeKTPOHHEIH pecypc A aBTOP. IMOJB30BATENICH JOCTYIICH Yepe3 DIEeKTPOHHBIH KaTaior/DIeKTPOHHYIO
oubmmoreky TUY http://webirbis.tsogu.ru/
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Jluct cornacosaHus

BHyTpeHHUI aoKymeHT "HelipoHHble cetn_2022_19.03.04_TNN"
JAoKymeHT noarotosun: XonmaHckux CeetnaHa BhagumuposHa
JAokymeHT noanucan: XaputoHosa TatbAHa AneKcaHAPOBHA

CepuitHblii Homep 3NN JonxHocTb (o7 [e] no Pesynbrat
18 66 44 87 CC 38 48 BE 3aseaytowmin kKadeapoi, Bapbakos Oner Muxaiinosuy CornacoBaHo
MmetoLWwmit yueHyto cteneHb
|BOKTOpa HayK
49 00 OD CF 33 4E B1 87 3aseaytowmin kKadeapoi, Monos Bnagumup MNpuropbesmy CornacoBaHo
MmetoLWwmii yueHyto cTeneHb
JBOKTOpa HayK
5D OE E9 7D AD 2F E4 5D BeayLumii cneupanmct Kybacosa CBeTnaHa BMKTOpOBHA CornacoBaHo
5A 7576 26 3B FE 18 E8 AMpekTop KatokoBa [Japbsa XpucaHoOBHa CornacoBaHo
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