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1. Ienu u 3a7a4u OCBOCHMS JMCIHUIIIHHBI

[enp AMCHMIUTUHBI 3aKIIOYAeTCS B OBJAJCHUN (yHIAMEHTAIBLHBIMH 3HAHUSMHU B 00JacTu
HEHPOHHBIX CETEH U UX MCIIOJIb30BAaHUU IIPU PEILIEHNN HAYYHbIX U MPUKIAIHBIX 3a/1a4.

3ajaun JUCUUIIIIUHBL:

— wu3yuyeHue 0a30BBIX TEOPETHUYECKHX OCHOB METOJOJOTUU HEHPOHHBIX CeTel,
MaTEeMaTUYECKUX MOJEJIEH U METOJOB, JIEXKAIINX B OCHOBE HEHPOHHBIX CETEH;

— ¢opMupOBaHUE YMEHHI BHIOOpA apXUTEKTYpPhl HEHPOHHOM ceTU ¢ y4ETOM 0COOEHHOCTH
pellaemMsbIx 3a/1a4;

— ¢opMupOBaHHE yYMEHUU peaau30BaTh HEMPOHHYIO CETh C HCIOJIb30BAaHUEM IaKETOB
porpamu;

— ¢opMupOBaHUE HABBIKOB PabOTHI ¢ HAOOpaMU JTaHHBIX, UCIOIB3YEMBIMU JIJIs1 00ydeHuUs
HEUPOHHOW CETH;

— ¢opMupoBaHHE YMEHHI aHallM3a pe3ylbTaToB pabOThl HEUPOCETH U KOPPEKTHPOBKU
MTOCTPOEHHBIX MOJIEIICH.

2. Mecto qucuuniuabl B ctpykrype OITIOIT BO

JlucuuiuHa OTHOCUTCS K JUCHUIUIMHAM 3yekTuBHOro Moayns «Digital & IT. MammunHoe
oOydyeHHe W aHaiW3 JaHHBIX» YacTh y4eOHOro TIuiaHa, (OPMUPYEMOH y4YaCTHHKaAMU
00pa3oBaTeNbHBIX OTHOIICHUI.

Heo0xoauMbpIMu yCITOBUSIMU JUTSI OCBOSHHUSI TUCIIMILIIMHBI SBIISFOTCS:

— 3HaHUE OCHOBHBIX TIOHATUH JUCKPETHOM MaTeMaTUKM, MPHUKIATHOW anredpsl,
BBIYMCIIUTEIILHON MAaTEMAaTHKU;

— 3HaAHHME OCHOB f3bIKa MporpammupoBanue Python, ymenue paspabaThiBaTh alropuTMbI
pELIEHHUs 3a/1a4 U 3alIMChIBATh UX HA A3BIKE POIPAMMUPOBAHMS;

— BJIAJICHUE HAaBBIKAMHU HCIIOJIb30BAHMS KOMIIBIOTEPHBIX TEXHOJOTHA M  CPEICTB
00paboTKM HHPOPMALIUH.

CopepxaHue IOUCUMIUIMHBI CIIY>)KUT OCHOBOM Julsl OCBOeHHs aucuuiiuH «lIpuxiagHsie

3ala4M aHalln3a JaHHBIX», JJIA IPOXOXKACHUA IPAKTHKH, H&y‘lHO-HCCJ’IGI{OB&TCJ’IBCKOﬁ pa6OTBI.

3. Pe3yabTarbl 00y4eHMs MO JUCHUIIMHE

Hpouecc HU3YUCHUS NJUCHUIIJIMHBI HAIIPABJICH HA (I)OpMHpOBaHI/IC CJICAYIOIIUX KOMIIETEHITHM:

Tab6muna 3.1
Koz u HaumenoBanue
Kox n HanmenoBanue Kox n HanmeHoOBaHME pe3ynbTaTa 00ydeHHs 1Mo
WHINKATOPa JOCTIKEHHS
KOMIETEHINH JUCLUATUIMHE
komnereHiyn (MIK)
VYK-1. Cnocoben VYK-1.1. Ocymectsiuser Beioop | 3Hath 31: MexaHU3MbI 1 METOAMKH TTOHCKA,
OCYILECTBJISATh MOUCK, AKTyalbHbBIX POCCUHCKUX U cbopa n 06paboTKn HHGOpMALUH,
KPUTHUYECKHUI aHAIIN3 M CUHTE3 | 3apyOeKHBIX HCTOYHUKOB, a HEOOXOANMOH JUIsl pEIICHNUS TIOCTaBJICHHON
nH}popmMannm, NpUMEHSTh TaK JKe MOUCK, cOop U 3aJa4u.
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CHCTEMHBIH ITOIXO0 JIJIS
peLIeHUs TOCTAaBIIEHHBIX 3a7a4

00paboTky nHpopManny,
HEOOXOAMMOiT AJIst PeILICHUSI
MOCTaBJICHHOM 3a1a4n

VYmers V1: AHanu3upoBaTh HpeACTaBICHHBIE
HCTOYHHUKH MH(OPMALMH, BBITIOJIHATE OTOOP
HY>KHOH MH(pOpMAITUH.

Bnamers B1: Meroaunkoii moucka, cbopa u
00paboTku mHOpMAIIH, HEOOXOIMMOH IS
pemeHns MOCTaBICHHOH 3a/1auH.

VYK-1.2. CucremMaTi3upyer u
KPUTHYCCKH aHATM3UPYET
UH(POPMALUIO, ITIOIYICHHYIO U3
Pa3HBIX HCTOYHHUKOB, B
COOTBETCTBHH C TPEOOBaHUIMHU
1 YCIIOBUSIMH 3aJlaui

3HaTh 32: MexaHn3Mbl 1 METOIUKH
CHCTEMAaTH3allH, aHAIIN3a  CHHTE3a
WHPOPMALINH, B COOTBETCTBUH C TPeOOBAaHUSIMU
1 YCIIOBHSIMH 3aJa4H.

Ymets Y2: CucteMaTH3upoBaTh U KPUTHIECKH
aHAIM3UPOBATh HHPOPMAIIHIO, HEOOXOUMYIO
JUIsL pellIeHUs] TOCTABJICHHOM 3a1auH.

Brnaners B2: MeToaukoi cucTeMaTH3aLNH,
aHanmu3a HHQOPMAIMK B COOTBETCTBHH C
TpeOOBaHUSIMU U YCIOBUSMU 3aJIaUH.

VYK-1.3. Ucnonb3yer
METOJIMKH CUCTEMHOTO
MOJIX0/Ia PU PELICHUH
MOCTABJICHHBIX 3a/1a4

3HaTh: 33 METOAMKH CUCTEMHOTO MOAX0/1a IPH
pelIeHnH MOCTABJIEHHBIX 3a7a4

YMeTh: V3 NpUMEHATh METOIUKH CUCTEMHOTO
MO/AX0J1a IPU PELIEHUH NOCTaBICHHBIX 3a/1a4
METOJMKH CUCTEMHOTO MOAX0/1a IIPU PELICHUU
TIOCTABJIEHHBIX 3a]a4

Bnagets: B3 uMeeT onbIT IpuMEHEHUS
METOJIMKH CUCTEMHOTO TIOJIX0/1a TIPH PEIICHIH
IIOCTaBJIEHHBIX 3a7a4

YK-2. CnocoGeH omnpenensirs
KpYT 3aJa4 B paMKax
MIOCTABJICHHOM LI€TH U
BEIOMPATH ONTHUMAJIBHEIC
CIocOOBI UX PEUICHHUS, HCXOS
U3 JEHCTBYIOIIUX IPABOBBIX
HOPM, UMEIOIIUXCS PECYPCOB
W OTpaHUYEHUN

VK-2.1. IlpoBoauT aHanus
MOCTaBJICHHOH LENN 1
(hopMyTHpyeT COBOKYITHOCTh
B3aUMOCBSI3aHHBIX 3a/1a4,
KOTOpBIE HEOOXOMMO PEIINTh
JUIA €€ TOCTHKEHUS

3Hath 34: OCHOBHBIE IPUHIUIIBI IPUMEHEHUS
WH(POPMALMOHHBIX TEXHOJIIOTHH ammapaTa npu
MOCTaHOBKE 33/1a4 U BIOOpa METOI0B MX
pelieHus.

YMeTh Y4: IpUMEHSITh METO/IbI €CTECTBEHHBIX
HayK IIpU UCCIEJOBAHNH 3aa4.

Bnaners B4: HaBbIkaMu aHaM3a, CUHTE3a U
0000111eHUs HHGOPMAIHH.

YK-2.2. Beibupaet
ONTHUMAIIBHBIN CTIOCO0
pelIeHus 3a1ad, HCXOas U3
MMEIOIINXCS] PECYPCOB U
OorpaHUyYeHui

3HaTh: 35 ONTUMANBHBINA CIIOCOO peIIeHHS
3aj1a4, HCXO/s U3 MMEIOLIUXCS PECYpCOB U
OrpaHHyYEHUI

YmeTb: Y5 onpenenars ONTHMAaIbHEIH criocod
pelIeHus 3a1a49, HCXOS U3 UMCIOIINXCS
PECYPCOB H OTpaHUYCHUI

Bnaners: BS HaBbIKOM npUMEHEHUs
ONITUMAITFHOTO CII0CO0a pemeHHs 3a1ad,
HCXOJIS U3 MMEIOIIIXCS PECYPCOB H
OrpaHHyEeHUI

YK-2.3. Ananusupyer
JIeHCTBYIOIIIEE
3aKOHOJATEJIbCTBO U IIPABOBbLIE
HOPMBI, pETyITUPYIOIIHE
o6uacTp npoeccnoHaIbHOM
JIeSITeIbHOCTH

3HaTb 36: BUIbI IMLEH3UPOBAHUS
KOMIIBIOTEPHBIX MPOTPAMM M HAKJIAIbIBAEMBIX
JUICH3USIMU OTPAaHUYEHU I

Ymers Y6: 0hopMIIsTh IPOrpaMMHBII KOJ B
COOTBETCTBHUH C TPEOOBaHUAMU, IPHUHATHIMU
JUISL COOTBETCTBYIOIIETO SI3bIKA
MIPOTPaMMHPOBAHMUSL.

Bnagers B6: criocoGHOCTBIO OnpeAemsTh [enn
1 3aJ1au¥l [IPU MPOrPaAMMHOM PELICHHH
MIPOEKTHOH NMpoQecCHOHATBHON 3a/1a4H ¢
YUETOM PECYPCHBIX: BpPEMEHHBIX, (PHHAHCOBBIX
— OrpaHUYCHUH B COOTBETCTBHH C HOPMaTHBHO-
IIPaBOBOM JOKyMEHTaIen

TIKC-1 Cnocoben o0ecrieunTh
(YHKIIMOHUPOBAHUE CHCTEMBbI
YIIPaBJIEHUS OXPAHOH Tpyna B
OpraHM3aliu

IKC-1.1

PazpaboTka HOpMaTHBHO-
IIPaBOBOM JOKYMEHTALUH B
obacti obecrieueHus! OXpaHbI
TpyAa

3HaTh: 37 METOANKY Pa3pabOTKH MEPONIPHUSTHHA
110 o0ecreyeHnIo Oe30acHbIX YCIOBUH TpyAa U
CHIYKEHHIO MPO(eCCHOHAIBHBIX PUCKOB.

Ymets: Y7 pa3pabaTeiBaTh MEPOIIPUATHS 110
obecriedeHnIo 6€30MaCHBIX YCIOBHUI TpyAa U
CHIDKEHHIO ITPO(ECCHOHATIBHBIX PHCKOB.

Bragers: B7 HaBBIKOM pa3paboTku




YCIIOBHH TPYy/Ja ¥ CHIKCHHIO
podecCHOHATLHBIX PHCKOB.

MCpOHpI/IHTI/Iﬁ 1o 00ecIeueHHI0 OE30IaCHbIX

4. O0beM TUCHUNINHBI

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

Tabnuna 4.1.
AynuTOpHBIC 3aHATHS/KOHTaKTHas pabdorTa,
®dopma
dopma Kypc/ qac. CamocrosTenpHas .
HPOMENKYTOUHOU
00yueHus CeMecCTp IMpaktndeckne | JlabopaTtopHble paborta, 4ac.
Jlexuyn aTTeCTalluu
3aHATHUS 3aHATHSA
OdYHast 417 16 30 - 62 3auér
3a04HasI 417 6 10 - 92 3auér

5. CTpykTypa H coepKaHue THCIIHILTHHbI
5.1. CTpyKkTypa AMCUUILITUHBI/ MOTYIIS.

ouHas ¢popma o0ydenusi (OPO)

7 cemectp
Tabmuma 5.1.1
CrpyKTypa JUCIUIIIHHBI/MOIYIIS AyRHTOPHEIE
Ne 3aHATHS, Yac. CPC, Bcero, Kox HJTK O1ieHOYHBIE
/n | Homep HaunmenoBanue | Tp. | a6, qac. qac. CpezcTBa
paszena paszena
Beenenue B TeMaTHKy Komnoksuym
1 1 HCKYCCTBEHHBIX 1 2 - 5 8 Nel
HEHUPOHHBIX CeTel
ITakets! nporpamm Komnoksuym
2 2 JUTSL pabOTHI C 1 2 - 5 8 Nel
HEUPOHHBIMHU CETSIMU
3 3 OO6yueHune HEUPOHHOM 1 2 ) 5 8 YK-1.1 Komnoksuym
cetu. HaGopw! JaHHBIX VK-1.2 Nol
[MonHOCBsI3HAS YK-1.3 KonoxBuym
HEHpOHHas ceTh YK-2.1 Nel
4 4 IPSMOTO 1 2 - 5 8 YK-2.2
pactpocTpaHeHHs YK-2.3
(FNN) IIKC-1.2
IlocTpoenue Komnoxsuym
5 5 apXHTEKTYpbI 1 2 ) 5 8 Ne2
HEWpPOHHOM CeTH U ee
o0OyueHme
Pa6ora ¢ TensorFlow Komnoxsuym
6 6 u Kaggle ! 2 i S 8 Ne2
AHanu3 KkadecTBa Komnoxsuym
7 7 o0yueHus HelipoHHOH | 1 2 - 5 8 Ne2
cetn
[Ipumenenwne YK-1.1 Komnoksuym
8 8 HEUPOHHBIX CETEH IS 1 2 ) 5 8 VK-1.2 Ne2
pelieHus 3a1a49u YK-1.3
perpeccun YK-2.1
CaépTounsie YK-2.2 Komnoxsuym
9 ; HEWPOHHBIE CETH ! 4 i S 10 YK-2.3 Ne3
[IpenBapuTensHO IKC-1.2 Komnoxsuym
10 10 00y4eHHbIE 1 4 - 5 10 Ne3
HEWpPOHHBIE CETH
11 11 Hetliponnsle cetu st 3 4 - 5 12 Komnnoxsuym




3ama4 00paboTKU Ne3
€CTECTBEHHOTO SI3bIKA
12 12 PelfyppeHTHLIe 3 2 ) 7 12 Komnoxsuym
HEHpPOHHBIE CETH Ne3
13 | 3auér - | - - - - Borpocet
3agéra
Hroro: | 16 | 30 - 62 108
3a04yHas popma ooyuenus (3PO)
7 cemecTp
Tabnuua 5.1.2
CrpykTypa TUCUHTUTAHBY/ MOy IS AYRHTOpHIE
Ne 3aHATHS, Yac. CPC, Bcero, Kon MJIK O1eHOYHBIE
n/m | Homep HanmenoBanue .| mp. | Jas. yac. Jac. cpencraa
paszena paszena
Beenenue B TeMaTHKy Bompocer  k
1 1 HCKYCCTBEHHBIX 1 1 - 6 8 3agery.
HEHUPOHHBIX CeTel
ITakets! nporpamm Bompocer  k
2 2 JULst paboTHI C 1 1 - 6 8 3a4ery.
HEUPOHHBIMHU CETSIMU
3 3 O6yueHune HEUPOHHOM 1 1 ) 6 8 YK-1.1 Bompocer  k
cetu. Habopbl JaHHBIX YK-1.2 3a4ery.
[MTonHoCBsI3HAS YK-1.3 Bompocer  k
HEHpOHHas ceTh YK-2.1 3a4ery.
4 4 IPSMOTO 1 1 - 6 8 YK-2.2
pactpocTpaHeHHs YK-2.3
(FNN) ITIKC-1.2
ITocTpoenue Bompocer  k
5 5 apXHTEKTYpBI 1 1 ) 8 10 3a4ery.
HEWpPOHHOM CeTH U ee
o0OyueHme
6 6 Pa6ora ¢ TensorFlow 1 1 ) 8 10 Bompocer &
u Kaggle 3adery.
AHanun3 kadecTBa Bompocsr  k
7 7 o0y4eHust HeWpOHHOW | - 1 - 8 9 3a4ery.
ceTn
IIpumenenue Bompocer  k
HEWPOHHBIX CeTeH st 3a4eTy.
8 8 peleHus 3a1auu ) 1 i 8 o VK-1.1
perpeccun YK-1.2
CaépTouHbIe YK-1.3 Bompocsr  k
9 9 N - 1 - 8 9
HEHpPOHHBIE CETU YK-2.1 3a4ery.
IIpenBaputensHO YK-2.2 Bompocsr  k
10 10 00yJeHHbIE - 1 - 8 9 YK-2.3 3a4ery.
HEHUpPOHHBIE CETH IIKC-1.2
Heiiponnsle cetu s Bompocsl  k
11 11 3aga4 00paboTKn - - - 8 8 3a4ery.
€CTECTBEHHOTO SI3bIKA
12 12 PelfyppeHTHLIe ) ) ) 12 12 Bompocsl  k
HEWpPOHHBIE CETH 3avery.
13 | 3ausr ) ) ) ) ) Bompocsl  k
3a4eTy.
Uroro: | 6 10 - 92 108

5.2. Coneprxanue JUCHUIUIMHBL.

5.2.1. ConeprkaHue pa3esoB JUCUUIUIMHBI (AMIAKTHUECKUE €TUHHIIBI).
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Paznen 1. «BBeneHne B TEMaTHKy HMCKYCCTBEHHBIX HEHPOHHBIX CeTel». XPOHOJIOTMYECKUE
JTanbl pa3BUTHS HEHUPOHHBIX cerell. Mopenb HucKyccTBeHHOro HelipoHa Mak-Kamioka u Ilurca,
[lepcentpon PosenOsarra. OHOCIONHBIE W MHOTOCIOHHBIE HeHpoHHBIE ceTd. CeTh mpsMOoro
paclpoCTpaHEHUs] M CeTH ¢ oOpaTHbIMM cBs3sMM. [loHsTHe «riyOokne HEHpOHHBIE CETH» U HX
npeumyiiecta. Kiaccupukanus HeHpOHHBIX CETEH B pa3pes3e paclpOCTpaHEHHs CUTHANA U TITyOUHBI
HEWpPOHHON ceTu. 3aiaud, pelaeMble NIyOOKMMU HEHpOHHBIMU ceTsMU. (DyHKIMM aKTHBALUU.
Oo6opynoBanue, npumensiemoe [yt HeiipouHbix ceteil. CUDA — nporpammusiii uatepdeiic nins GPU
ot komnanuu NVIDIA.

Pasnen 2. «Ilakersl mporpamm anast paboTel C HEWpOHHBIMHM ceTsiMU». O030p MakeToB
nporpammM. Ilakersl s padbotel ¢ manHbiMH. [lakerst NUMPY u Pandas. IMakeTtsl uis MalmHHOTO
obyuenus. IuctpubyrB Anaconda, makerst JupyterLab, Jupyter Notebook. bubmmoreku Python mis
MoOJleMpoBanrss U oOydeHusi Hedponnoui ceru. I[lakersr TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenune HeliponHo# cetu. Haboper nanHbeix». OOydeHue ¢ yanuTeneM, o0ydeHne
0e3 yuurens, 0Oy4eHHE C MOJKpEIICHHEM. AJITOPUTM OOpPATHOTO PacHpOCTPaHEHUsI OUMIMOKH. THIThI
3a71a4, 3((PEKTUBHO pelIaeMbIX € MOMOILBI0 ITyOOKHX HEWPOHHBIX ceTeil (3a7auu pacrio3HaBaHUs,
3a/1a4 KJIaccu(UKaluy, 3aJa4l perpeccu, 3aJaun Knacrepusanun). Habopbl naHHBIX 17151 00ydeHus
HEHUPOHHOW ceTH. TpEeHUPOBOYHBIE, TECTOBBIE M IMPOBEPOYHBIE JaHHbIC. BO3MOKHOCTH MAakeTOB IO
pabore ¢ Habopamu naHHbIX. [loHsTHE Sn0xu 00ydeHus. [lonck HAOOPOB JaHHBIX U3 PA3IUYHBIX
ucrounukoB (Githab u gpyrux).

Pasznen 4. «IlonHocBsi3Has HeifpoHHas cerh mpsimoro pacmpoctpaneHus (FNN)». Anamu3
Habopa JaHHBIX C TOYKM 3pEHHUs JajbHEHIIero mnocTpoeHus HelpoHHoH cetu. KonmyecTtBo
CKPBITBIX CJIO€B M KOJIMYECTBO HEWPOHOB. ba3oBble 0OBEKTHI M MapameTpbl 0OBEKTOB TNIyOOKHX
HellpoHHbIX ceteld B TensorFlow.

Paznen 5. «IlocTpoeHre apXUTEKTypbl HEHPOHHOH ceTH M ee oOydyeHue». MeTpuku
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®ysukiuu notepp u
onTtuMHU3aTopel o0ydeHus. DyHKIMM mOTEeph W omrtuMu3atopsl oOyueHws. Dynxmmm SGD,
RMSprop, Adam. PacnioznaBanue npeameroB onexasl — Habop nanHeix MNIST. Ilpenckasanue
00y4eHHOI HEHpPOCEeTH.

Paznen 6. «Pabota ¢ TensorFlow u Kaggle». O0bekTbl, QyHKIIMU ¥ MapaMeTpbl 00bEKTOB
ry0okux HeWpoHHbix ceteii B TensorFlow. Pa6ora ¢ mmardpopmoii Kaggle. Bo3moxxHocTH
cepuca. OcHoBHOI pyHkumonan mardopmsl Kaggle. CopesaoBanus va Kaggle.

Paznen 7. «AHanu3 kadectBa oOyueHHs] HEHMpOHHOM ceTm». OLEHKAa peaJbHOrO KadyecTBa
MO/ HEHWPOHHOW ceTH W Habopwel JaHHBIX. [loHsATHE «mMepeoOydeHrne» HEUPOHHOU CETH.

Ornpenenenne nepeodydeHus: U METOIbI OOPHOBI C HUM.



Paznen 8. «[IpuMeHeHre HEHPOHHBIX CeTeM JUIsl  peIIeHUs 3a7auyd  PErpecCcHm».
[IkanupoBaHue ¥ HOPMAIK3aLKUs BXOAHBIX JaHHBIX. BBIOOp MeTpUK KauecTBa, (PYHKIMHA OIIMOOK U
aKTUBAIMM B 3aBUCMMOCTH OT pellaeMoil 3a/1auu.

Paznen 9. «CBépTounbie HeiipoHHbIE ceTH». CpaBHEHHE IIOJTHOCBSI3HOW W CBEPTOYHOU
HEHPOHHBIX CETEH MpH PELICHUH 3a/ad pacro3HaBaHUs H300paxeHUd. SAapo cBEpTku. Martpuna
n3o00pakenuii. Ciou cBEPTKU U cinou noasbibopku. Muctpymentsl Keras u TensorFlow, koTopsie
MO3BOJIAIOT IIOCTPOUTH CBEPTOUHYIO HEWPOHHYIO ceThb. CBsA3b MeXAy HaOOpaMu MJaHHBIX U
apxutekTypoil HeiiponHor cetu. HabGop nmanueix CIFAR-10. ApxutekTypa CBEPTOYHOM CETH
LeNet 5.

Paznen 10. «IIpenBapurensHO OOy4eHHbIE = HEMpPOHHBIE  CETH». IIpeumyiecrBa
UCTIOJIB30BAaHUSl TPEABAPUTEILHO OOyUeHHBIX HEWpOHHBIX cereil. Heipocetn, oOydeHHbIe Ha
Habope manHbix ImageNet. OO630p COBpeMEHHBIX MpeABAPUTEIHLHO OOYYEHHBIX aApPXUTEKTYpP
HEHpPOHHBIX CeTel s pelleHus 3aJadd  pacro3HaBaHus wu300paxenuil. IlpenBaputensHO
oboyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. IlepeHoc oOyueHus B
HelpoHHBIX ceTsx. [lepeHoc 00yyeHus! Ha IpUMepe MPeIBAPUTENILHO 00YUEeHHON HEWPOHHOH ceTu
VGG16.

Paznen 11. «HeliponHble ceTu Ui 3ajady 0OpabOTKU €CTECTBEHHOTO sA3blka». BBenenue B
00pabOTKy €CTECTBEHHOTO SI3bIKa. AJITOPUTM IOATOTOBKU TEKCTa (IIPUBEICHHE TEKCTa K €AMHOMY
perucTpy, OUMCTKY TEKCTa OT JIMIIHUX CUMBOJIOB, TOKEHU3ALUUS TEKCTA, PA3METKY CJIOB IO YacTsIM
peud, NpUBEJCHHE CJOB TEKCTa K HopMalbHOW (opme, Bekropuzanus). 3agaud oOpabOTKU
€CTECTBEHHOI'O $3bIKa. APXUTEKTYpbl HEHPOHHBIX CETEH, NPUMEHSAEMBIX IPH PEIIECHUH 3aaad
00pabOTKM €CTEeCTBEHHOI'O sI3bIKa - CBEPTOYHBbIE OAHOMEpHble HelipoHHble cetu (CNN 1D) u
pexyppeHTHbIe HelipoHHbIe ceTu (RNN).

Pa3znen 12. «PexyppeHTHble HEHpPOHHBIE CETH». ApPXHUTEKTYphl PEKYPPEHTHBIX HEHpPOHHBIX
ceTel, MPUMEHSIEMBIX ISl peleHus nmpaktuueckux 3amad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. Meroapl nudpoBbIX MPEACTaBICHHNA TEKCTA!
YACTOTHBIN MOJXOJ, TEMAaTHUECKOE MOJECIUPOBAHUE, TUCTPUOYTHUBHAsA ceMaHTuka. MHcTpymeHTapuit
Keras u TensorFlow nmi1s moctpoeHust MOJEN PeKyppEeHTHOM HEWpOHHOW CeTH, peliaroleil 3amady
Kkiaccudukanun TekctoB. Iloctpoenue Helipocereil ¢ apxutektypamu LSTM u GRU Ha ochoBe

makeroB Keras u TensorFlow.



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

JlekninoHHLBIE 3aHATHSA

Tab6muma 5.2.1

n/m

Howmep paznena O0BemM, uac.

JVCIUIIIMHBI 0®0 | 300 | 0300

Tema nexuuun

7 cemecTp

BBeneHue B TeMaTUKy HCKYCCTBEHHBIX HEMPOHHBIX CETEH

[TaxeTs! mporpaMM Ayt paboTHI ¢ HEHPOHHBIMU CETIMHU

OO6yuenne HeliporHOH cetn. Habops! JaHHBIX

IlonHoCBsI3HAs HEUPOHHAS CETh MPSAMOTO PaCIPOCTPAHEHUS
(FNN)

ITocTpoeHne apXUTEKTypsl HEHPOHHOU CETH U ee 00yJIeHne

e T S = P TR

Pab6ora ¢ TensorFlow u Kaggle

AHanm3 KauecTBa 00ydIeH!s] HeHPOHHOH CeTH

IIpumeHeHre HEHPOHHBIX CETEN Ui PELIEHUs 3ajaul PErPeECCUU

CBépTOoUHBIC HEHPOHHBIE CETH

[TpenBapuTenbHO 00yUCHHBIC HEHPOHHbIE CETH

=
RiBle|lo(vNjoja] & [wiN|e

HeﬁpOHHLIe CCTHU IJIA 3aJa4 O6pa6OTKI/I CCTCCTBCHHOI'O A3bIKa

el
REB|le|elNo|jal & |wiNf-

[ T I T e T o e o e N e
1
1

[EEN
N

PexyppeHTHBIE HEHPOHHBIE CETH

[N

»

»
'

Hroro:

JlabopaTopHbie padoThI

Ha60paTopHLIe 3aHATHUA y‘Ie6HLIM IIJIaHOM HC MMPEAYCMOTPCHBI.

HpaKTuqecKne 3aHATUSA

Tabmmua 5.2.2

n/n

Howmep paznena O0BemM, yac.

TUCUHAIIIAHBI OdO | 300 | 0300

Tema mabopatopHOii pabOTHI

7 cemecTp

IporpammupoBaHue mpocteiinieit Heiipocetn Ha Python

Pa6ora ¢ makeramu si3p1ka Python: NumPy, Pandas

Pabora ¢ Habopamu JaHHBIX

PR R e
]

IlocTpoeHue MOJIHOCBA3HON HEMPOHHOU CETU NPSIMOTO
pacnpoctpanenust (FNN)

[TocTpoenne apXUTEKTypbl HEUPOHHOU CeTH U ee 00yUeHHE

Pabora c Kaggle

AmHanu3 kayecTBa 00y4eHHUsT HEUPOHHOH ceTH. boprba ¢
nepeodyyeHnem

ITocTpoeHue HEHPOHHOM CceTU IS pELICHMs 3ala4i PErpecCUuu

Ol N [oojo| & [WIN|F

Ol N o0 b [ WOIN|F

[HocTpoenue cBEPTOUHONW HEHPOHHOU ceTn

=
o

'_\
o
|-
]

Pabora ¢ npenBapuTeIbHO 00Y4EHHBIMH HEHPOHHBIMU CETSIMHU

[EEN
[N

[EEN
[EEN

WzyueHne HEHPOHHBIX ceTeil I 3a1a4 00paboTKH
€CTECTBEHHOT'O SI3bIKa

[ERN
N

[ERN
N

IMocTpoenue pekyppeHTHOW HEMPOHHOH ceTn

BN BN IN| NN NN NN
[N
1

Uroro: 10 -

CaMmocrosiTeibHasi padoTa cTyJeHTa

Tabnuma 5.2.3
Ne Howmep paznena O0ObewMm, yac. Tena Bix CPC
/n JIUCLUATLIAHEL 000 | 300 | 000
7 cemecTp
1 1 5 6 ) BBezeHue B TeMaTUKY IToaroroska K
HCKYCCTBEHHBIX HEHPOHHBIX MPAaKTHYECKUM  paboTam,
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ceTer

oopMIICHHE OTYETOB IO
MPaKTHYECKUM paboTam

[Maketsl nporpamm as1st paboTHI €
HEHUPOHHBIMU CETAIMU

IMoxroroska K
MPaKTHIeCKUM  paboTam,
opopMIICHHE OTYETOB IO
MPAaKTUIECKUM paboTam

OOyueHne HEHPOHHOM CEeTH.
Habops1 marHBIX

ITonroroBska k
MIPaKTUIECKUM paboTam,
odopMIICHHE OTYETOB IO
MPaKTHIECKUM paboTaM

IlonHoCBsI3HAs HEWPOHHAS CETh
MIPSIMOTO PacpOCTPaHEHUS
(FNN)

ITonroroBska k
MpaKTHYECKUM paboTam,
0o(opMIICHHE OTYETOB IO
MPaKTHYECKUM paboTam

[MocTpoeHue apXUTEKTYphI
HEHPOHHOM CeTH U ee 00yueHHe

[Tonroroska x
MPAaKTUYCCKUM paboTam,
0o(opMIICHHE OTYETOB IO
MPAaKTUIECKUM paboTam

Pab6ora ¢ TensorFlow u Kaggle

IToxnroroBska x
MPaKTUIECKUM paboTam,
oopMIICHHE OTYETOB I10
MPAaKTUIECKUM paboTam

AHanu3 KauecTBa 00y4eHUS
HEHUpPOHHOU ceTn

IToxroroBska x
MPaKTUIECKUM paboTam,
oopMIICHHE OTYETOB I10
IIPAKTUYECKUM paboTam

IIpumeHeHNe HEHPOHHBIX CETeH
JUIsl pELICHUS 33]1a4U PErPECCUU

IToaroroBka k
MIPaKTUYECKUM paboTam,
o(opMIICHHE OTYETOB IO
IIPAKTUYECKUM paboTam

CBépTOUuHBIC HEWUPOHHBIE CETH

IToaroroBka k
MIPaKTUYECKUM paboTam,
odopmIIeHHE OTYETOB IO
PaKTHYECKUM padoTaM

10

10

[IpenBapuTensHO 00yUEeHHBIE
HEHpOHHBIE CETH

IToxroroska x
MPaKTUIECKUM padoTam,
o(opMIICHHE OTYETOB I10
MPAaKTUIECKUM paboTam

11

11

Heliponnsie cetu nns 3agau
00pabOTKH €CTECTBEHHOTO S3bIKa

IToxroroska x
MPaKTUIECKUM padoTam,
o opMIIEHHE OTYETOB 10
MIPAKTUYECKUM paboTam

12

12

12

PexyppeHTHBIE HEHPOHHBIE CETU

IToaroroBka k
MIPAaKTUYECKUM paboTam,
o opMIIEHHE OTYETOB 10
MIPAKTUYECKUM paboTam

13

1-12

1-12

IToaroroBka k 3auery

Hroro:

62

92

06pa3OBaTCJ'IBHBIX TEXHOJIOTHIi;

(JIeKIIMOHHBIE 3aHATHUSA);

5.2.3. [IlpenonaBanue AUCHUILINHBI

BCACTCA C NPUMCHCHUCM CICAYIOIIUX BHIOB

- BU3YyaIn3alud yqe6H0ro Marcepuajia B O(I)I/ICHOM MNakeTe¢ B JHAJIOTOBOM PCKUMC

— paboTa B MaJbIX Tpynnax (mpakTHuecKue padboThl);

—  UHAMBHIyaJIbHBIC 3a/1aHud (IpaKTHYecKHue padoThl).

6. TemaTmka KypcOBbIX IPOEKTOB
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KypcoBble poeKThl yueOHBIM IJIAHOM HE MIPEIYCMOTPEHBI.
7. KoHTpoabHbIe padoThl
KonTtposnbHast pabota yuyeOHBIM IUIAaHOM HE NPe1yCMOTpeHa
8. OueHka pe3yJIbTATOB 0CBOCHUS AU CHUIIIHHBI
8.1. Kpurtepuu OI€HMBaHUS CTCIICHH TOJHOTHI M KayecTBa OCBOCHUS KOMIICTCHIIMA B
COOTBETCTBHUH C IUIAHUPYEMBIMH pe3yibTaTaMH 00yueHus npuBeneHs! B [lpunoxennn 1.
8.2. PelituHromas cucrema OLCHUBAaHHUA CTCIICHU IIOJJHOTBI MW Kad€CTBa OCBOCHHA

KOMITETCHIIMH 00yJarommxcs 09Ho popMbl 00yueHus npeacTapieHa B Taomuie 8.1.

Taobmuua 8.1
Ner/m | Buibl MEpONIPHUSITHIA B pAMKaX TEKYIETO KOHTPOJIsI | KonnuecTBo 6amios
7 cemecTp

1 Texymas aTTecTanus
1 Kosutokuym Nel 0-30
HTOI'O 3a nepByIo TEKYIIYIO aTTECTAIIUIO 0-30

2 TeKyIas aTTecTalusl
2 KosutoxBuym Ne2 0-30
HTOT'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30

3 TekyIas arTecTaIus
3 KosutoxBuym Ne3 0-40
HTOT'O 3a TpeThIO TEKYIIYIO aTTECTAIIUIO 0-40
BCET'O 0-100

8.3. Peiitunrosas cucrema OLCHUBaHWA CTCIICHM IIOJIHOTBI MW Kad€CTBa OCBOCHUA

KOMIIETEHIIMH, o0yJaromuxcs 3a04HON (hopMbl 00ydeHHs pecTaBiIeHa B Tabuie 8.2.

Tab6mumna 8.2
Ne n/n | Buas! MeponpusTuii B paMKax TEKYIIEro KOHTPOJIS | KomnugectBo 6ayioB
TcemecTp
ATtTecTarys
1 Bompocs! k 3a4ery 0-100
NTOI'O 3a nepByro TEKYIIYIO aTTECTAIHIO 0-100

9. VYuedHo-MeToaM4YecKoe U HHPOPMALMOHHOE O0ecnedeHne TUCIUILTUHBI/ MO IS

9.1. Ilepeuenp pekoMeHIyeMoii auTepatypsl peacrasieH B [Ipunoxenun 2.

9.2. CoBpemeHHbIe npodeccroHaNbHBIE 0a3bl JAaHHBIX W WH(GOPMAIMOHHBIE CIIPAaBOYHBIE
CUCTEMBI

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

— Hayuno-texnuueckas 6ubmmoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um. U.M.
I'yokunaa u ®I'BOY BO «TUVY» http://elib.gubkin.ru/

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

— Hayuno-texnuueckas O6ubmuoreka ®PI'BOY BIIO «YXTHHCKMI TrocynapcTBEHHBIN

TexHuueckuil yauepcute» http://lib.ugtu.net/books
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— baza gannbix KoncynbTaHT cTyneHTa «9JeKTpoHHAs OUOIMOTEKa TEXHUYECKOTO By3a»

http://www.studentlibrary.ru

—  DuextponHo-0ubnmoreunas cucrema IPRbooks http://www.iprbookshop.ru/
— 000 «M3narensctBo JIAHD» http://e.lanbook.com

— 000 «dnekrponHoe u3garenbctso FOPANT» www.biblio-online.rux»

— 000 «PYHDBb» http://elibrary.ru/

—  DuekrponHo-6ubmmoreunas cucrema BOOK.ru https://www.book.ru

- HaHI/IOHaHBHaH OJICKTPOHHAasA OouobInoTeKa

9.3. JluneH3noHHOE M CBOOOJHO PaCHpPOCTPAHSIEMOE IMPOrPaMMHOE OOeCTeueHue, B T.d.

OTCYCCTBCHHOT'O ITPOU3BOACTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;

10. MaTepI/IaJILHO-TeXHI/I‘leCKoe odecrneyeHue }II/ICIII/IHJ'II/IHI)I/MO)IyJ'[ﬂ

ITomemenus st MMPOBCACHHUA BCCX BUIOB pa6OTLI, MpEAYCMOTPCHHBIX y‘Ie6HLIM I1JIaHOM,

YKOMIIJICKTOBAHBI H606XOI[I/IMBIM O60py,[[0BaHI/IeM U TCXHUYCCKHUMHA CPCACTBAMUA O6y‘I€HI/I${.

Tabmuua 10.1

[epeuens o6opynoBaHus,

Hepequb TCXHUYCCKUX CPCACTB O6y‘ICHI/IH, H€O6XO,ZlI/IMbIX JJIA OCBOCHUA

Ne n/n HEOOXO0ANMOTO JUIs JIICIUTIITHHBI
OCBOGHHS AUCIHILUINHBI (1eMoHCTpaMOHHOE 000pyJOBAHHE)
Kommtekt MynbTHUMeIUifHOTO 000pYyNOBaHHMS: MPOCKTOP, SKPaH, KOJIOHKH,
1 - UHTEpPAKTHBHAS JIOCKA, II€PCOHAJIbHBIC KOMIBIOTEpHl. JloKanpHas W

KOpPIOpPaTUBHAS CETh.

11. MeTtoanyeckue ykazanusi no opranusanuu CPC

11.1. MeTtoaudyeckue YKa3aHHs 110 MIOATOTOBKE K ITPAKTUYCCKUM 3aHATUAM.

[IpakTuueckue 3aHITHS CIOCOOCTBYIOT YINIYOJIEHHOMY M3YUEHHUIO JUCLMILIMHBI U CIyXKaT

OCHOBHOH (opMOI MOJBENEHUS MTOIOB CaMOCTOSITENIbHOM padoThl cTyneHTOB. OCHOBHas IElb

MPAKTUYCCKUX 3aHSATHH 3aKJI0YAETCSI HE TOJBKO er'IY6I/ITB U 3aKpCIUTh TCOPCTUYCCKUC 3HAHUA, HO

nu C(bOpMI/IpOBaTB MPaKTUICCKUC KOMIICTCHIINH, HCO6XOIII/IMLIC 6y,71yIJ_II/IM cricnuajarucTaMm.

Ha MPAKTUYCCKUX 3aHATUAX TPHUBETCTBYCTCA AKTHBHOC Y4YaCTHUC B O6CY)K)I€HI/II/I

KOHKPETHBIX CHUTYyallHi, CIOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAHUN HAXOAUTh Haumbojee

3(1)(I)CKTI/IBHBIC pelmiCHUs MMOCTABJIICHHBIX HpOGJ’ICM, YMCTh HaXOIOWUTb MOJIE3HBINA JOIOJIHUTEIbHBIMN

MaTcpHrall 0 TCMAaTHUKE 3aHATHH.

MarucTtpaHTy peKOMEHyeTCsl CIEYIOMmasl CXeMa MOATOTOBKHU K 3aHATHIO:

1. [IpopaboTaTh KOHCTIEKT JEKITHIA;
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2. I3y4nTh peKOMEHIOBAaHHYIO TUTEPATYPY;

3. [Ipu 3arpynHeHUsX cPOPMYITHPOBATH BOMPOCHI K MIPETIOAABATEIIO

4. [Tocne BBIMONHEHUS 1Ta00PaTOPHON padOThl OPOPMHUT OTUET M MOATOTOBUTHCS K 3aIIUTE.

11.2. Meroan4deckue yKa3aHus 10 OPTaHU3aIliN CAMOCTOSTEIIbHON PaOOTHI.

CamocrosarenbHass paboTa sBISETCS OAHOM W3 BaKHEHIIMX (GOpPM H3Yy4YeHHUs JH0O0H
qucuuruiHbl. OHA TO3BOJISIET CUCTEMATU3UPOBATh M YIIIyOUTh TEOPETHUECKUE 3HAHUS, 3aKPEIHUTh
YMEHHUSI M HaBbIKH, CHOCOOCTBYET pa3BUTHIO YMEHHH IONB30BaThbC HAYYHOH M ydeOHO-
METOAMYECKOW JuTeparypoil. [lo3HaBaTenbHas JESITEIBHOCTh B IPOLECCE CAMOCTOSTEIHLHOU
paboThI TpeOyeT OT MaruCTPaHTa BBICOKOT'O YPOBHS aKTUBHOCTH M CAMOOPTI'aHU30BaHHOCTH.

B yuyeOHoM mporecce BBIACHSIOT J1Ba BHJA CAMOCTOSTEIBHOM pabOTHI: ayAuTOpHas W
BHEAYJAUTOPHASI.

AyIUTOpHAs CaMOCTOSATENIbHAS pa0d0Ta 10 AUCIUILIMHE BBITOIHICTCS Ha Y4COHBIX 3aHATHIX
I0JT HETIOCPE/ICTBEHHBIM PYKOBOJICTBOM IPEIIOIaBATENIS U 110 €T0 33JJaHHIO.

BreaynutopHas camocTosiTenibHasi paboTa MarucTpaHTOB MPEICTABISIET COOON JIOTUYECKOe
NPOJIOIDKCHHE AayAWTOPHBIX 3aHATHHA. 3aTpaThl BPEMEHHM Ha BBINOJHEHHE JTOH PabOTHI
periaMeHTHPYIOTCSL pabounM yueOHBIM TUIaHOM. PexxuM paboThl BEIOMpaeT caM OOydaroIIuics B
3aBUCUMOCTH OT CBOMX CIIOCOOHOCTEH U KOHKPETHBIX YCIOBHUH.

CamocrosaTenbHass paboTa MOXXET OCYHIECTBISATHCS WHAMBHUIYAIBHO WM TPYyNIIaMu
MarucTpaHTOB B 3aBHCHUMOCTH OT LIEJH, 00beMa, KOHKPETHOW TEMAaTHKH CAMOCTOSITEILHON padoThI,
YPOBHSI CIIOKHOCTH, YPOBHSI YMEHHI MarucTpaHTOB.

CamocrosarenbHas pa0oTa BKIIOYAaeT B cedst pabOTy ¢ KOHCIIEKTOM JIEKLUH, U3y4eHHe U
KOHCIIEKTHPOBaHHE pEKOMEHIyeMOH JUTEPATYPHI, MOJITOTOBKA MYJIbTHMEIHA-
COOOIIIEHUI/TOKIaI0B, MOJATOTOBKA pedepara, TeCTUpOBAHUE, PEIICHUE 3a/1ady U YIPAKHEHHH 10
o0pa3sily, pelleHrne BapHaTHBHBIX 3a7ad, BBHIMOJTHEHHE YEepTeXKeH, cXxeM, pacdyeToB (TpadudecKux
paboT), pelieHnue CUTYaAllMOHHBIX (TPOEeCCHOHANBHBIX) 3a/ad, MOATOTOBKA K JEIOBBIM HIPaM,
NPOCKTHPOBAHWE M MOJACTHPOBAHWE pA3HBIX BUAOB M KOMIIOHEHTOB MPO()ECCHOHAIBHON
NeSITeIbHOCTH, HAYYHO-HCCIIEI0BATENLCKYIO paboTy U JIp.

KoHTponb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSITENBHON PabOThl MaruCTPaHTOB MOXKET
OCYILECTBIIAATBCSL B Tpejesax BpPEMEHM, OTBEIEHHOIO Ha 00s3aTelbHblE yueOHbIE 3aHATHS IO
JTVCIIATUTMHE W BHEAYUTOPHYIO CAaMOCTOSTENILHYIO pabOTy MaruCTpaHTOB MO JAUCIUTUINHE, MOXKET

MPOXOJIUTH B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOHN dopMe.
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[Ipunoxenue 1

I[Inanupyemble pe3ybTaThbl 00yUeHHs 1Jis1 GOPMHUPOBAHUS KOMIIETEHIIMU U KPUTEPUH UX OLlEHMBAHUS

Jucuunnuna: Heliponnsle cetu
Hamnpasnenue: 20.03.01 TexnochepHas 6€301macHOCTh
Hanpasnennocts (npoduis): bezonacHOCT TEXHOIOTHUECKUX MPOIIECCOB U TPOU3BOJICTB

Ko xomnereHmu

Kon n nanmenoBanue
HHAWKaTOpa
JIOCTIDKEHUS

komnereHumu (MIAK)

Kox n HanmeHOBaHUE
pe3ynbpTaTa O0y4eHus
10 JUCLIUITIJIIMHC

Kpurepun orieHnBaHMS pe3yabTaTOB 00yUECHNUS

1-2

3

4

VYK-1. Cnocobexn
OCYIIECTBIISTh
TIOUCK,
KPUTUYECKUI
aHaJIM3 U CUHTE3
nHpOpMALNH,
MIPUMCHSTH
CHCTEMHBIH TTOJIX0]T
JUTSL peIIeHUs
MIOCTABJIEHHBIX
3a1aq

YK-1.1.
OcymecTBiseT BEIOOD
aKTyaJIbHbIX
POCCHHCKHX U
3apyOeIKHBIX
HCTOYHHKOB, a TaK e
TIOWCK, cOOp U
00paboTKy
nHpOpMaLUH,
HEO0OX0AMMOH st
peuieHust
IIOCTaBJIEHHON 3aJ1aul

3Hath 31: MeXaHU3MBI
1 METOJUKH ITOKCKA,
cbopa u 00paboTKH

He 3naeT MexaHu3MBbI U
METOUKH [TOMCKA,
cOopa u 00paboTKU

3HaeT Ha HU3KOM
YPOBHE MEXaHH3MBI U
METOIUKH ITOUCKA,

3HaeT Ha cpesTHEM
YPOBHE MEXaHU3MBI U
METOJIMKH MTOUCKa, cOopa

3HaeT Ha BHICOKOM
YPOBHE MEXaHHU3MBI 1
METOIUKH ITOUCKA,

N — I/IH(i)OpMaLII:II/I, cbopa u 00paboTKH U 00paboOTKH cbopa u 00padoTKH
HEOBXOLMMOf 115 HEOO0XOAUMOM A I/IH(bOpMaHI:II/I, I/IH(i)OpMa[II:II/I, HH@)opMam:m,
- petierus HEOOX0ANMOH ISt HEOOX0ANMOH ISt 5 HEOOX0ANMOH ISt
. MOCTaBJICHHOH 3a1a4n pemeHns peIIeHNs TOCTaBICHHON pemeHus
TIOCTABJICHHOH 3a1a4H . .
TIOCTABJIEHHOH 3a1a4n 3aJa4n TIOCTABJIEHHOH 331a4n
YwMmers V1: He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM YMeeT Ha BBICOKOM
aHAIN3UPOBAThH aHATM3UPOBATH YPOBHE aHAJIM3UPOBAaTh | YPOBHE aHAIM3MPOBATh | yPOBHE aHAIM3WPOBATH
TIPE/ICTaBIICHHBIE Mpe/ICTaBICHHbIC MIPEe/ICTaBICHHbIC NIPEe/ICTaBICHHbIC IIPE/ICTaBICHHbIC
HCTOYHHUKH WUCTOYHHMKHU WCTOYHHMKH WCTOYHHMKU MH(pOPMAIHH, WCTOYHHUKH
nHpopmanuy, nHpOpMaLNH, uHbopmauu, BBINOJIHATH 0TOOP nHpopmanuu,

BBITIONTHSITH OTOOP
HYXHOH MH(QOpMaLuK

BBITIOJTHSATH OTOOD
HY>XKHOH HH(}OpMaImn

BBITIOJTHATH OTOOD
HYXHOW MH(pOpMAIHH

HY>XKHOH HH(}OpMAaIu

BBITIOJTHSATH OTOOD
HY>KHOH HH(}opMaImu

Bnaners B1:
METOJIMKOM ITONCKa,
cbopa 1 00paboTKH
nHdopmanny,
HEOOXOTUMOM ISt
pelreHus
ITOCTABJICHHOM 3a1auH

He Bnageet meroaunkoi
Toncka, coopa n
00paboTku
nHdopmanuu,
HEOOXOIUMOM ISt
peleHus
MOCTABJICHHOH 3a1a4u

Bnaneer Ha HU3KOM
YPOBHE METOJAUKOM
Ioncka, coopa u
00paboTku
nHdpopMmanny,
HEOOXOIUMOM IS
peureHus
MOCTABJICHHOU 3a/1a4H

Bnaneer Ha cpennem
YPOBHE METOJAUKOM
oncka, coopa u
00paboTku uHpOpMAaIHH,
HEOOXOIUMOM IS
pelIeHus MOCTaBIeHHON
3aa4u

Brnaneer B
COBEpIIICHCTBE
METOJIMKOM TTOMCKa,
cbopa n 06paboTKH
nHdopmanny,
HEOOXOUMOM ISt
pelreHus
[IOCTaBJICHHON 3aJa4u




YK-1.2.
Cucrematusupyer u
KPUTHYECKH
aHAJIU3UPYET
uHdopmanuio,
HOJIy4EeHHYIO U3
Pa3HBIX HCTOYHUKOB, B
COOTBETCTBHH C
TpeOOBaHUSAMH U
YCIIOBHSIMH 33Ja4H

3HaTh 32 MEXaHU3MEI
1 METOANKH
CHCTEMaTH3aLUH,
aHaNM3a ¥ CUHTE3a
nHpOpPMAaLNH, B
COOTBETCTBHH C
TpeOOBAHUAMH H
YCJIOBHUSMU 3a]1a4uH

He 3HaeT MexaHU3MBI 1
METOJTUKH
CHCTEMAaTH3alHN,
aHaJIN3a ¥ CHHTE3a
nHpOpMAaLNH, B
COOTBETCTBHH C
TpeOOBAHUAMH H
YCIIOBHSIMH 3aJa4H

3HaeT Ha HU3KOM
YPOBHE MEXaHHU3MBI U
METOIUKH
CHCTEMaTH3aIHH,
aHaIM3a ¥ CUHTE3a
nHpOpPMALNH, B
COOTBETCTBHH C
TpeOOBaHUAMH U
YCIIOBUSIMU 3aJ1aul

3HaeT Ha cpeiHeM
YPOBHE MEXaHU3MBI U
METOINKH
CHCTEMAaTH3aLHN,
aHaJIN3a U CHHTEe3a
nHpOpMaLNH, B
COOTBETCTBHH C
TpeOOBaHUAMH U
YCIIOBUSIMH 331241

3HaeT Ha BBICOKOM
YPOBHE MEXaHU3MBI U
METOINKH
CHCTEeMaTH3aLlHH,
aHaJIN3a ¥ CHHTe3a
nHpOpMaLNH, B
COOTBETCTBHH C
TpeOOBaHUAMH U
YCJIOBHSIMH 3aJa4H

Vaers V2 He ymeer VMeeT Ha HU3KOM YMeer Ha cpeiHeM VYMeeT Ha BEICOKOM
) CUCTEMATH3UPOBATEL U OBHE OBHE OBHE
CHCTEMaTU3UPOBATh U P yP yp M
KOUTHYCCKH KPUTHYCCKH CHUCTEMAaTH3UPOBATH U CHUCTEeMaTH3UPOBATh U CHUCTEMaTH3UPOBATH U
P aHATM3UPOBATH KPUTHICCKH KPUTHICCKH KPUTHYICCKH
aHAIM3UPOBATh
uHpOPMAIIHUIO, aHATM3UPOBATH aHATM3UPOBATH aHATM3UPOBATh
nHpopmanuio,
HEOBXOTHMYO LIS HEOOXOIUMYIO ISt HHPOPMALHIO, WHPOPMALIHIO, “HpOPMALIHIO,
CLLICHIS y pemeHus HEOOXOIUMYIO IS HEOOXOIUMYIO IS HEOOXOIUMYIO IS
P . IMOCTaBJIEHHON 3a0a4H pelIeHus pelIeHHs TOCTAaBICHHOM peeHus
IIOCTaBJIECHHON 3aa4n o N
IMOCTaBJIEHHON 3a0a4l 3aa4n IIOCTaBJIEHHON 3a1a4H
Buazers B2: He Bnageet meTogukoi Bnaneet Ha HU3KOM Bnageer Ha cpenHem Bmaneer B
METOMHKO ' CHCTEMATH3AIUH, YpOBHE METOIUKOMH YpOBHE METOIHKOH COBEPILICHCTBE
CHCTEMATHALIH aHanu3a HHQOpMAIHH CHCTEMAaTH3alI1H, CHCTEMATH3AIIH, METOIUKOMN
i B COOTBETCTBUH C aHanmu3a uHpOpMAIUK aHanmu3a uH(GOpPMAIHK B CHCTEMAaTHU3aINH,

aHanu3a HHpOPMaIK
B COOTBETCTBHUH C
TpeOOBaHUSAMU U
YCIIOBHAMH 3a1a4H

TpeOOBaHUSAMH U
YCIOBHUSMU 3a1a4K

B COOTBETCTBHH C
TpeOOBaHUSAMU U
YCIOBHSIMU 3a1a4H

COOTBETCTBUH C
TpeOOBaHUSAMU U
YCIOBHUSIMU 3a1a4H

aHanu3a HHGOpPMaIH
B COOTBETCTBHH C
TpeOOBaHUSMU U
YCIOBHSIMH 331a4H

VK-1.3. Ucnons3yet
METOOUKHU CUCTEMHOI'O
MOJIX0/1a TIPU PEIICHUH
MOCTABJICHHBIX 337124

3HaTh: 33 METOAUKHU
CHCTEMHOTI0 IMOAX0/1a
IIPH PEIICHUU
IIOCTaBJIEHHBIX 3a1a4

He 3naet metoauku
CHCTEMHOI'O IIOAX0/1a
MIpH pelIeHUN
MOCTAaBJICHHBIX 3a7a4

3HaeT Ha HU3KHE
METOJUKHA CUCTEMHOTO
MOJTX0/1a TIPU PEIICHIH
[IOCTaBJIEHHBIX 3a1a4

3HaeT Ha CpeiHeEM
YPOBHE METOAUKU
CHCTEMHOT'0 IT0/IX0/1a TIPH
PELICHNH OCTAaBIEHHBIX
3ajaq

3HaeT B COBEPIIICHCTBE
MCTOAUKHU CUCTCMHOI'O
M0/JIX0/1a P PEeIICHNN
MOCTABJICHHBIX 3a/1a4

Ymers: V3 npumensTs
METOJUKH CUCTEMHOIO
MOJIX0/1a TIPU PEIIECHUH
ITOCTaBJICHHBIX 33724

He ymeer npumeHsTh
METOJIMKH CUCTEMHOIO
M0/IX0J1a IPU PELIEHUU
MMOCTaBJIECHHBIX 3a4a4
OH NeITeNbHOCTH

VYMeeT Ha HU3KOM
YpOBHE MIPUMEHSATH
METOJIUKHA CUCTEMHOTO
MOIX0/1a TIPH PEIICHHH
[IOCTABJICHHBIX 3a/1a4
OM eI TENbHOCTHU

VYMeer Ha cpeHEM
YpOBHE IPUMEHATH
METOJIMKHA CUCTEMHOTO
MOIX0/1a TIPY PEIICHUH
MOCTAaBJICHHBIX 3a7a4 O
JIeITeIbBHOCTH

YMmeeT B
COBEPILIEHCTBE
MPUMEHSTh METOIUKH
CHCTEMHOTIO ITOAX0/1a
NIPU PEIICHUH
IMOCTABJIEHHBIX 3a1a4
OH NeSITeIbHOCTHU
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Bnanets: B3 umeer
OTIBIT IPUMEHEHUS
METOIUKH CHCTEMHOTO
MIOIX0/1a TIPY PEIICHIH
MOCTaBJIECHHBIX 3a7a4

He Bnageer onsiTom
MPUMCHCHHS METOAUKH
CHCTEMHOI'O ITOJX01a
TIPH PEIICHUU
MOCTaBJIECHHBIX 3a7a4

Bnaneer Ha HU3KOM
YPOBHE OIIBITOM
MPUMEHEHUS METOANKU
CHCTEMHOTO TT0IX0/1a
MIPU PELICHUN
MOCTABJICHHBIX 3a/1a4

Bnageer Ha cpeqnem
YPOBHE OTBITOM
MIPUMEHECHUS METOAUKH
CHCTEMHOT'0 TIOAX0/1a TIPH
pEIIeHIH OCTABICHHBIX
3a1a4

Binaneer B
COBEPIICHCTBE OMBITOM
MIPUMEHEHHUS METOANKH
CHCTEMHOTIO ITOJX01a
TIPH PEUICHUN
MOCTaBJIECHHBIX 3a1a4

VK-2. Cnocoben
ONPENENATh KPYyT
3a/1a4 B paMKax
MOCTaBJICHHOM LICIN
U BBIOMpATh
OITHMAaJIbHEBIE
CII0COOBI UX
PpEIIeHHs, UCXOIS
13 JEHCTBYIOIIUX
MIPABOBBIX HOPM,
HAMEIOIINXCS
peCypcoB u
OrpaHUYCHUN

VYK-2.1. IlpoBout
aHaJIU3 [IOCTABJICHHON
uenu u Gopmynupyer
COBOKYITHOCTb
B3aHMOCBSI3aHHBIX
3a1a4, KOTOpbIE
HE0OXOAMMO PEeLINTh
IUISL €€ TOCTHKCHHS

3HaTh 34: OCHOBHBIE
TPUHIHIIBL
MIPUMEHEHHS
nH(pOpMaLMOHHBIX
TEXHOJIOTUH anmnapara
IIPY MTOCTaHOBKE 337134
1 BEIOOpa METOIOB UX
pereHus

He 3HaeT ocHOBHBIE
TIPUHLIMIIBI
NIPUMEHEHUS
UH(POPMAIMOHHBIX
TEXHOJIOTU anmnapara
IIpU IOCTaHOBKE 33734
U BEIOOpA METOJIOB UX
peuenus

3HaeT Ha HU3KOM
YPOBHE OCHOBHBIE
TPUHIATIBI
MPUMEHEHHUS
nH(OpPMaLMOHHBIX
TEXHOJIOTUH anmnapara
IIPU TIOCTaHOBKE 33134
U BBIOOPA METOAOB UX
peneHust

3HaeT Ha CpeTHEM
YPOBHE OCHOBHBIE
MPUHIUIBI TPAMEHEHHS
MH(OPMaLMOHHBIX
TEXHOJIOTUH anmnapara
NP MTOCTaHOBKE 33134 U
BBIOOpa METOZIOB HX
peleHus

3naet Ha BpicOKOM
YPOBHE OCHOBHBIE
TIPUHIAIIBI
NPUMEHEHHUS
UH()OpPMaLMOHHBIX
TEXHOJIOTUH anmnapara
IPY [TOCTaHOBKE 33134
Y BBIOOpa METOJI0B MX
penreHus

Ymets Y4: npuMeHATh
METO/IbI €CTECTBEHHBIX
HayK IpH
HCCIIEJOBAaHNH 3a]a4

He ymeer npumeHsTH
METO/IbI €CTECTBEHHBIX
HayK TpH
HCCIIEJOBAaHNH 3a]a4

VMeeT Ha HU3KOM
YpOBHE TIPUMEHSTH
METO/IbI €CTECTBECHHBIX
HayK IIpH
HCCICIOBAaHUU 3a1a4

YMeet Ha cpeHEM
YPOBHE IPUMEHATH
METO/IbI €CTECTBEHHBIX
HayK IIPH UCCIIC0OBaHNT
3amaq

YMeeT Ha BEICOKOM
YPOBHE MIPUMEHSATH
METO/IbI €CTECTBEHHBIX
HayK TIpH
WCCIIEIOBAHNH 3aJ1a4

He BJIaaACCT HABBIKaAMH

Bnaz[eeT Ha HU3KOM

Brnaneer Ha cpenHeM

Bnaneer B

Bnagers B4:
aHanM3a, CHHTE3a U YpOBHE HaBBIKAMHU YpOBHE HaBBIKAMU COBEpILCHCTBE
HABBIKAMU aHAJIH3a,
000011IeHUs aHaJM3a, CHHTEe3a U aHaJM3a, CHHTEe3a U HaBBIKAMU aHAJIM3a,
CHHTE3a U 0000IICHHSI
R — uHpOpMAITUH 00001eHus 00001eHnst HHPOPMAIUU | CHUHTE3a U 0000IICHHS
P nHpOpPMALUU uHdopmanuu
VK-2.2. Beibupaet 3Harb: 34 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B COBEPILIEHCTRE

ONTUMAIILHBIN CIIOCO0
pemieHus 3ajad,
MCXOJIS 3 UMEIOIIINXCS
pecypcoB u
OrpaHUYEHUN

ONTUMAILHBII CII0CO0
peleHus 3a1a4,
HUCXOs U3 UMEIOLNXCS

ONTUMAJILHBIN CIIOCO0
peleHus 3a1a4,
HUCXOs U3 UMEIOLLNXCS

YPOBHE ONTUMAaNbHBIN
Croco0 perieHus
3a/1a4, UCXOJs U3

YPOBHE ONTUMAaJbHBIHN
croco0 pereHus 3a1ad,
HCXOJS N3 IMEIOIIIUXCS

ONTUMANILHBIN CIIOCO0
peIIeHus 3a1a4,
HUCXOIA U3 UMEIOILIUXCS

pecypcoB U pecypcoB u HUMEIOIUXCS PECYPCOB | PECYPCOB U OTPAaHUUYECHUH | PECypcoB U
OTpaHUYEHUl OrpaHUYEHHUH U OTpaHUYEeHUH OrpaHUYEHUH
Ywmetb: Y4 onpenensate | He ymeeT onpenenste YMeeT Ha HU3KOM YMeeT Ha cpeiHeM YwMmeer B
ONTHUMAJIGHBIN CIOCO0 | ONTHMAJIBHBII CIIOCOO | YPOBHE OIPE/IENIST YpOBHE ONPENENATh COBEpILEHCTBE
peleHus 3a1ad, peleHus 3a1a4, ONTHMAJIBHBIHM CIIOCOO | ONTHUMaJIbHBIN CII0cO00 OIpeneNnaTh

HCXOJs U3 UMEIOLIUXCS
peCypcoB 1
OrpaHUYEHUN

HCXOJs U3 UMEIOLIMXCS
pecypcoB u
OTpaHUUYECHUI

pelieHus 3aad,
UCXO0OA U3 UMCHOIIIUXCA
pecypcoB u
OrpaHUYCHUN

peLIeHus 3a1a4, UCXOs
U3 UMEIOIUXCS PECYPCOB
1 OTPaHUYEHUI

ONTUMAITLHBIN CITOCO0
pelIeHus 3aaad,
UCXoasa U3 UMCHOIIUXCA
pecypcoB u
OrpaHUYeHUuN
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Baaners: B4 HaBbikoM
MIPUMCHCHUS
OITUMAJILHOTO
crocoba pemreHus
3a7a4, UCXOIs U3
HMMEIOIINXCS PECYypPCOB
1 OTpaHUYEHU

He Bnaneer HaBBIKOM
MIPUMEHEHUS
ONITIMAJIEHOTO
crioco0a pemreHus
3az7a4, UCXOAs 13
HMEIOIINXCS PECYPCOB
U OTpaHUYEHU

Brnaneer Ha HU3KOM
YPOBHE HaBBIKOM
MPUMCHEHHS
ONTHMAJIEHOTO
cnocoba perreHus
3a7ad, CXOMs U3
HMEIOIINXCST PECYPCOB
U OTpaHUYEHUI

Bnageer Ha cpeqnem
YPOBHE HaBBIKOM
TIPUMEHECHUS

OIITHMAaJIBLHOIO CIIoco0a
peLIeHUsI 3a/1a4, UCXOs
13 UMEIOIIUXCSI PECYPCOB

U OTpaHUYEHUI

Binaneer B
COBEpILEHCTBE
HaBBIKOM NIPUMEHEHUS
ONITHIMAJIEHOTO
crioco0a pemreHus
3a7a4, HCXOAs U3
HMEIOIINXCS PECYPCOB
Y OTpaHUyYEHUuM

VYK-2.3. Ananusupyer
JIEHCTBYIOIIIEE
3aKOHO/IATEIBCTBO U
MPaBOBbIC HOPMBI,
perynupyoiiue
o0nacTh
npodeccroHanbHO#
JIeSATEIbHOCTH

3HaTh 36: BUABI
JIMIEH3UPOBAHUS
KOMITBIOTEPHBIX
MPOrpaMM U
HAaKJIaJ{bIBAEMbIX
JIMICH3UAMU
OrpaHUYEHUHN

He 3naer Bunebl
JIUIEH3UPOBAHUS
KOMIIBIOTEPHBIX
IIporpamMm u
HaKJIaJbIBAEMBIX
JIUIEH3UAMU
OTrpaHUYEHUI

3HaeT Ha HU3KOM
YPOBHE BHIbI
JINIEH3UPOBAHUS
KOMITBIOTEPHBIX
nporpamMmm u
HaKJ1aJ{bIBaEMBIX
TMULEH3UAMHI
OTrpaHUyYEHUI

3HaeT Ha CpeTHEM
YPOBHE BH/IbI
JINIEH3UPOBAHUS
KOMITBIOTEPHBIX
nporpamMmm u
HaKJ1aJ{bIBaeMBIX
TMULEH3UAMU
OTrpaHUyYEHUI

3naet Ha BbicOKOM
YPOBHE BUJBI
JIULEH3UPOBAHUS
KOMITBIOTEPHBIX
porpamMmm 1
HaKJIaJ[bIBaCMBIX
JHULCH3UAMHI
OTrpaHUyYEHUI

Ymets Y6: opopMIiATh
MIPOTPaMMHBIN KOZ B
COOTBETCTBHH C
TpeOOBAHUAMH,
TIPUHSTBIMU JUIS
COOTBETCTBYIOIIETO
SI3bIKA
POrpaMMHUPOBAHUS

He ymeet odopmisrs
NPOrPaMMHBIN KOJI B
COOTBETCTBHH C
TpeOOBaHUIMH,
TPUHATHIMH IS
COOTBETCTBYIOLIETO
sSI3bIKa
HpOrpaMMHUPOBAHUS

YMeeT Ha HU3KOM
YpOBHE 0QOPMIISITH
MIPOTPaMMHBIN KOJT B
COOTBETCTBMH C
TpeOOBaHUSIMH,
MPUHATHIMH TSI
COOTBETCTBYIOIIETO
SI3BIKA
MIPOTrPaMMUPOBAHHUS

VYMeer Ha cpeHeM
YPOBHE 0OPMIIATH
NpOrPaMMHBII KOJ B
COOTBETCTBHH C
TpeOOBaHUSIMH,
NPUHSATBIMU 151
COOTBETCTBYIOIETO
SI3bIKa
POrpaMMHUPOBAHUSI

YMeeT Ha BEICOKOM
YPOBHE 0QOPMIIATH
MPOrPaMMHBIN KOJI B
COOTBETCTBHH C
TpeOOBaHUAMH,
NPUHATBIMH 115
COOTBETCTBYIOIIETO
S3bIKa
NpOrpaMMHUPOBAHHUSI
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Bnagers B6:
CcrocoOHOCTBIO
OTIPENIEIATD ISIH ’
3aa9d Ipu
MIPOTPaMMHOM
pELICHUH IPOEKTHOM
po¢eCCHOHATBHOM
3a/1a4M ¢ y4EeTOM
PECYpPCHBIX:
BPCMCHHBIX,
(bMHAHCOBBIX —
OrpaHUYEHUN B
COOTBETCTBUHU C
HOPMAaTHBHO-TIPABOBOM
JOKYMEHTaluei

He Bnageer
CITIOCOOHOCTEIO
OTIPENIeIIATE eI U
3a1a9d Ipu
MIPOrPaMMHOM
peLIEeHUH IPOEKTHOM
po¢eCCHOHATBHOM
3a[au C yIETOM
PECYPCHBIX:
BPCMCHHBIX,
(bMHAHCOBBIX —
OTpaHUYEHUH B
COOTBETCTBUU C
HOpPMaTHBHO-TIPABOBOM
JOKyMEHTaluei

Bnaneer Ha HU3KOM
YPOBHE CIIOCOOHOCTBIO
OTIPEICTATh LENU ’
3a7a41 IpH
MPOTPaMMHOM
pELIeHUH IPOEKTHOM
npodeccHOHATBHOM
3a7]a49M C y4ETOM
PECYPCHBIX:
BPEMEHHBIX,
(bMHAHCOBBIX —
OrpaHUYEHUN B
COOTBETCTBUH C
HOPMAaTHBHO-TIPAaBOBOM
JIOKyMEHTaluen

Bnageer Ha cpeqnem
YPOBHE CIIOCOOHOCTBIO
ONpPENENATh LU U
3aJa4u pu
MPOrpaMMHOM PELIEHHN
[IPOEKTHOMN
npodeccHOHATBHOM
3a[a4y C y4eTOM
PECYPCHBIX: BPEMEHHBIX,
(bMHAHCOBBIX —
OrpaHUYEHUN B
COOTBETCTBUH C
HOPMAaTUBHO-IIPaBOBOM
JIOKyMEHTaluen

Binaneer B
COBEPIIEHCTBE
CIOCOOHOCTBIO
OTIPENIeNIATH eI U
3a1a4d Ipu
TIPOTPaMMHOM
pELIEHNU IPOEKTHOU
po¢eCCHOHATBHOMH
3a/1a4¥ ¢ y4eTOM
PeCypCHBIX:
BPEMECHHBIX,
(hMHAHCOBBIX —
OrpaHUYEeHUl B
COOTBETCTBHUH C
HOpPMaTHBHO-TIPABOBOM
JIOKyMEHTaluel

IIKC-1 Cnocoben
o0ecIeunTh
(GYHKIIMOHUPOBAHHUE
CHCTEMBI
YIpaBICHUS
OXpaHOU TpyJa B
OpraHu3aIiu

[IKC-1.2 Pa3paboTka
MEPOTIPUATHIH 110
obecrieueHNIO
6e301acHbIX YCIOBHI
TPyZla U CHUKEHHIO
npodeccrnoHambHBIX
PHCKOB.

3Hatb: 33 METOUKY
pa3paboTku
MEPOIPUATHIL 110
obecreueHHTo
0e30IacHbIX YCIOBHii
TPYZia U CHHIKEHHIO

He 3naet metoguky
pa3paboTku
MEpOINPUATHIL 110
o0ecrieyeHnIo
0e30MacHbIX YCIOBHIA
TPyJla ¥ CHUKEHHIO

3HaeT Ha HU3KOM
YPOBHE METOAUKY
pa3paboTku
MEPOTIPUATHH 110
obecreueHnIo
6e30MacHbIX yCIOBUi

3HaeT Ha CpeTHEM
YPOBHE METOAUKY
pa3paboTku
MEPOTPUATHH 110
obecreueHHIo
6e30MacHbIX yCIOBUi

3HaeT B COBEPILICHCTBE
METOIUKY Pa3padoTKH
MEPOINPUATHI 110
obecriedeHnIO
6e30MacHbIX yCIOBHUil
TPyJla U CHUKEHHIO

poheCCHOHATBHBIX npoQeCCHOHATBHBIX TpyZa U CHUKEHUIO TpyZa U CHUKEHUIO npodeCCHOHATBHBIX
PHUCKOB. PHUCKOB. po¢eCcCHOHATBHBIX po¢eCcCHOHATBHBIX PHUCKOB.

PHCKOB. PHCKOB.
Ymets: V3 He ymeer YMeeT Ha HU3KOM YMeert Ha cpeHEM YmMmeer B
pa3pabaTbIBaTh pa3pabaTbIBaTh YpOBHe pa3pabaTbiBaTh | ypOBHE pa3padaThiBaTh COBEpILCHCTBE
MEpOIIPHUSATHS 10 MEpOIPHUATHS 110 MEpOIIPUSTHS 110 MEpOIIPUSTHS TI0 pa3pabaTbIBaTh
obecrieueHnIo o0ecrieyeHnIo obecrieueHnIo obecrieueHnIo MEpOTIPUATHS TI0
0e30IacHBIX YCIOBHiA 0e30IacHbIX yCIOBUI 0e301acHbIX YCIOBHI 0e30TacHbIX YCIOBHI obecrieyeHnIo

TPy/ia ¥ CHUKEHHIO
po¢heCCHOHATHHBIX
PHCKOB.

TPy/Jia U CHUKEHHIO
po¢heCCHOHATBHBIX
PHCKOB.

TPYy/ia ¥ CHUYKEHHIO
po¢eCCHOHATBHBIX
PHCKOB.

TPYy/ia ¥ CHUYKEHHIO
po¢eCCHOHATBHBIX
PHCKOB.

0e30MacHbIX YCIOBHI
TPy/Ja U CHIKCHHUIO
mpodecCnoHaATBHBIX
PHCKOB.
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Bnanets: B3 HaBeikom
pa3paboTku
MEpPOTIPUATHIL 110
o0OecIeYeHUIO
0€30MacHBIX YCIOBUI
TPYyAa U CHIKCHUIO

He Bnaneer HaBBIKOM
pa3paboTku
MEpOIPUATHIL 110
00ecIeueHNIO
0e30MacHBIX YCIOBUI
TpyZa ¥ CHHKEHHIO

Brnaneer Ha HU3KOM
YPOBHE HaBBIKOM
pa3paboTku
MEPOTIPUATHIH 110
obecrieueHnIo
0e30TacHbBIX yCIOBUI

Bnageer Ha cpeqnem
YPOBHE HaBBIKOM
pa3paboTku
MEPOTIPUATHI 110
obecrieueHnIo
0e30MacHBIX yCIOBUH

Binaneer B
COBEPIICHCTBE
HABBIKOM pa3paboTKu
MEpOINPUATHI 110
00€eCIeUYCHNIO
0e30MacHbBIX yCIOBUi

npo¢hecCHOHATBHBIX npohecCHOHABHBIX TPyJa ¥ CHIKCHUIO TPyJa ¥ CHUKCHUIO TPyZIa ¥ CHI)KCHUIO
PHUCKOB. PHUCKOB. po¢eCCHOHATHHBIX po¢eCCHOHATHHBIX po¢heCCHOHATHHBIX
PHCKOB. PHCKOB. PHCKOB.
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