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1. Ileau u 3a1a4u 0CBOEHUS THCHUILTHHBI

Lenp IUCHMIUIMHBI 3aKIIOYAeTCsS B OBJAJCHUH (yHIAMEHTAIBHBIMU 3HAHUSMHU B
001aCTH HEHPOHHBIX CETeH M MX MCIOJIB30BAaHUU IPU PEIICHUU HAYUYHBIX U MPUKIIAJHBIX 33/1a4.

3amaun JUCIUIUIHHEL:

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

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

— (opMHpOBaHHE YMEHUI pealn30BaTh HEWPOHHYIO CETh C MCIOJIB30BAaHUEM MAKETOB
IpOrpamm;

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

— (opMHpOBaHHE YMEHHI aHAJIN3a PE3yJbTaTOB pabOTHl HEHPOCETH U KOPPEKTUPOBKU

MTOCTPOEHHBIX MOJIEIICH.

2. Mecro nucuuniaunbl B crpykrype OIIOII BO

JlucuuniauHa OTHOCHTCS K JUCHUIUIMHAM dJiekTuBHoro Moxayns «Digital & IT.
MammHHOe 00y4eHHe U aHajIu3 JAaHHBIX» YacTH y4eOHOro TuiaHa, GOpMUPYEMON yuacTHUKAMU
00pa3oBaTeNbHbIX OTHOIICHUH.

Heo6xomuMbIMu ycTTOBUSIMU 711 OCBOCHHS TUCIIUTUIMHBI SIBJISTFOTCSI:

— 3HaHUE OCHOBHBIX TMOHSATHI JTUCKPETHOW MaTeMaTWUKH, NPUKIATHOW anredpsl,
BBIYUCIIUTEIILHON MAaTeMaTUKH,

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

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

ConepxaHue TUCUUIUIMHBI CIIY>)KUT OCHOBOHM i OCBOeHUsl AucUUIUIMH «lIpukiagnbie

3ala4¥ aHaJlin3a JAaHHBIX», IJIA TPOXOXKIACHUA ITPAKTHKH, HaquO-HCCHeﬂOBaTCHBCKOﬁ pa6OTLI.

3. Pe3yabTarnl 00y4eHHs 10 JUCHUTIIMHE
[Iporiecc wm3ydeHuss AMCUMIUIMHBI HampaBieH Ha (HOPMUPOBAHHME  CIETYIOLINX

KOMIIETEHIINN:



Tabmnuua 3.1

Kon n Koa u HanmenoBanune Kon n HaumeHoBaHue pe3ysbraTa 00ydeHus 110
HalMEHOBaHHUE HWHANKATOPa JOCTIKCHUS JUCLUIUINHE

KOMIIETCHIIUU komneternmu (MJ1K)

YK-1. Cnocoben | YK-1.1. OcymectBnsier 3nath 31: MexaHu3Mbl 1 METOJUKH MTOHUCKa, cOOpa U
OCYIIECTBIISTH BBIOOD aKTyallbHBIX 00paboTKy HHPOPMAINH, HEOOXOTUMOHN IJIs
HIOUCK, pOCCUICKUX U 3apyOeXHBIX | pEelICHMs IOCTABICHHOM 3aauH.

KPUTUYECKUN HCTOYHHUKOB, a TaK Ke VYmets Y1: AHanu3upoBath NpeaAcTaBICHHbIC
aHaJIU3 U CUHTE3 | MOWCK, cOOp 1 00paboTKy WMCTOYHUKYU HH(DOPMAIINH, BBITIOIHATH OTOOD
nH(OpMaITHH, nHdopManuy, HeOOXOAUMON | HYXHOW HH(OPMAIHH.

MPUMEHSATh JJIsL PEIICHUsI TIOCTaBJIeHHON | Bramers B1: Meroaukoii mmoncka, coopa u
CHCTEMHBbIN 3a1auu 00paboTku nHGOpMALUU, HEOOXOTUMOH IS
nmoaxon ajis pellIeHNs TOCTaBJIEHHOM 3aJ1auu.

peIIeHNA VYK-1.2. CucremarusupyeT 1 | 3HaTh 32: MeXaHU3Mbl U METOJUKU

IIOCTaBJICHHBIX KPUTHYECKU aHATTU3UPYET CHUCTeMAaTH3alliy, aHaJIi3a U CHHTe3a HH(popMaIuy,
3aj1a4 WHPOPMALIUIO, TOTYYCHHYI0 | B COOTBETCTBUH C TPEOOBAHUSMH U YCIOBUIMHU

13 pa3sHbIX HCTOYHUKOB, B
COOTBCTCTBHH C
TpC6OBaHI/I$[MI/I " YCIIOBUAMU
3aga4uu

3a71a4u.

Ymers Y2: CucreMaTu3upoBaTh U KPUTHUECKU
aHAJIM3MPOBATh HHPOPMALIUIO, HEOOXOAUMYIO IS
peuIeHus IOCTAaBJICHHOM 3a4a4H.

Bnanets B2: MeTonnukoi cucTeMaTH3aIliH, aHATH3a
nH(GOPMAITUU B COOTBETCTBUH C TPEOOBAHUAMHU U
YCIIOBUSIMU 3a]1a4H.

YK-1.3. Ucnonp3yer
METOJMKH CUCTEMHOTO
MOJIX0/1a MPH PELICHUN
IIOCTABJICHHBIX 3a1a4

3HaTh: 33 METOJIUKH CUCTEMHOTO MTOIX0/1a IIPU
pelleHUY TIOCTABIICHHBIX 3a]1a4

YMetb: Y3 npuMeHsITh METOAUKUA CUCTEMHOTO
MOAX0/1a MPH PEIISHUH TTOCTABIICHHBIX 3a/1a4
METOJHMKN CUCTEMHOTO TOIX0Ia TPU PEIICHUN
IMOCTaBJIEHHBIX 3a1a4

Bnagets: B3 umMeeT onbIT NpUMEHEHUS METOAUKU
CHCTEMHOTO TI0JIX0/1a TIPH PEIICHUH MOCTaBICHHBIX
3a1a4

VYK-2. CiocobeHn
OTIPENIETISATH KPYT
3a/1a4 B paMKax
ITOCTaBJICHHON
[eJA 1 BRIOUPATh
OITUMAaJbHEIE
CIIOCOOBI UX
peLIeHUs], UCXOs
Y3 JIEMCTBYIOIINX
MIPaBOBBIX HOPM,
AMEIOIIHXCS
pecypcoB u
OrpaHUYEeHUMN

VYK-2.1. I[IpoBoauT aHanus
MOCTaBJICHHOM IICIIH U
(hopMyJIUPYET COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/a4,
KOTOpBIE HEOOXOAUMO
PeIIuTh IS €€ TOCTIKCHIS

3HaTh 34: OCHOBHBIE IPUHLIMUIIBI TIPUMEHEHUS
MHGOPMAITMOHHBIX TEXHOJIOTHI arnapara npu
MMOCTAHOBKE 33134 M BEIOOPA METOJIOB UX PEIICHUSI.

VYmers V4. NPUMCHATb METOAbI CCTCCTBCHHBIX HAYK
IIpu UCCJIICAOBAHNHU 3a/1aY.

Bnagers B4: HaBpIkaMu aHaJIM3a, CUHTE3a U
000011eHNs HHOOPMAITUH.

YK-2.2. Beibupaer
ONITUMAJILHBIHN c1IOCO0
peleHus 3a1a4, UCXO/Is U3
HUMEFOIIUXCS PECYPCOB U
OTrpaHUYEHUH

3Hath: 35 ONTUMAITBHEIN CIIOCOO pelieHus 3a/1a4,
HCXOJI U3 UMEIOIIMXCS PECYPCOB M OTPaHUYCHUIN

YMeTb: Y5 onpenensats ONTUMATBHBINA CITOCO0
pelIenus 3a7a4, HCXOIs U3 IMEIOIINXCS PECYPCOB U
OTpaHHYEHUN

Bnagets: B5 HaBbIKOM pUMEHEHHSI ONTUMAIBHOTO
crioco0a perreHus 3a/1a4, UCXOI U3 UMEIONTUXCS
PECypCcoB U OTpaHUYECHUN

VYK-2.3. AHanusupyer
JIEUCTBYIOIIIEE
3aKOHOATENHCTBO U
MPaBOBBIC HOPMBHI,
peryaupyroiye o0nacTb
PO eCCHOHATTEHOM
JEeSTebHOCTH

3HaTh 36: BUIBI TULECH3UPOBAHUS KOMIBIOTEPHBIX
MIPOTpamMM M HAKJTAIBIBAEMBIX JTUIICH3USIMHA
OrpaHU4YeHuM

YMets Y6: 0popMIsSTh POrpaMMHBIN KO B
COOTBETCTBHHU C TPEOOBAHUSAMU, IPUHATHIMH IS
COOTBETCTBYIOIIETO SI3bIKA MPOTPAMMHPOBAHHUSL.

Bragets B6: criocoOOHOCTEIO ONIPEAEIIATE 1SN ’
3aJIa4¥ MPH MPOrPaMMHOM PEIICHUH ITPOSKTHOM

4




po(heCCUOHANBHOH 3a/1a4U C YUYETOM PECYPCHBIX:
BPEMEHHBIX, PHHAHCOBBIX — OTPAHUYCHHN B
COOTBETCTBUU C HOPMATHUBHO-IIPABOBOU
JIOKYMEHTaluen

TIKC-9.
Cr1ocoOHOCTB K
OpraHM3aIuy U
MIPOBEICHHIO
MTOCT MPOTAKHOTO
00CITy)KMBaHUS 1
cepBuca
OMOTEXHUYECKOH
CHCTEMBI,

M€ IUIIUTHCKOrO
H3ENN C
HCII0JIb30BaHHEM
CPEICTB U
TEXHOJIOTUI
TeJIEMETPHH,
HCKYCCTBEHHOTO
HHTEIIEKTA

IIKC-9.1. Pa3pabaTsiBaeT
TUTaH ¥ pean3yeT MoCT
MpoAaXKHOE 00CITyKUBaHHE
U CepBUC OMOTEXHUYCCKHUX
CHCTEM M H3ICIHI,
COCTaBIISICT
TEXHOJOTHYECKHE KAPThI
MOCT MPOJAKHOTO
00CITy)KUBAHHUS, COCTABJISCT
MepevYeHb TEXHUICSCKUX
CPEICTB, HEOOXOAUMBIX IS
MOCT MPOJAKHOTO
o0cCITy>)KuBaHus1, JOPMHUpPYET
pabouee MeCTO IS IOCT
MIPOTAYKHOTO OOCTYKUBAHHUSA,
HCTIONB3Ys TUCTAHIIHOHHBIC
U3MEPEHUSI, KOHTPOJIIb
TEXHUYECKOTO COCTOSHUS
OMOTEXHUYECKHUX CUCTEM U
CHUCTCMbI UICKYCCTBCHHOI'O
HHTCJIJICKTa

3HaTh 37: TEXHOJIOTHH pa3pabOTKH IUIaHA ITOCT
MPOJIAYKHOTO 00CITY)KUBaHHS U CEPBHCA
OMOTEXHUYECKUX CUCTEM U M3JICIIHH,
TEXHOJIOTHUECKUX KapT MOCT MPOJaKHOTO
00CITy>)KUBaHHS, TIEPSUHS TEXHUUECKUX CPEJICTB,
HEOOXOIUMBIX JIJIS TOCT TPOJJAXKHOTO
obOciyxuBaHusl, GopMUpOBaHUs pabovero Mecta
JUTSE TIOCT TPOIAXKHOTO OOCITY)KUBAHUS, UCTIONB3YS
METO/IBI IpOrpaMMupoBanus Python, anroputMer
pelIeHus 33724 , KOMITBIOTEPHBIX TEXHOJIOTUH H
cpencTB 00paboTKH HHPOPMAITIH

VYmerb Y7: COCTaBIATh IUIAHA MOCT IPOAAKHOIO
0o0CTyXUBaHUSI U CEpBHCA ONOTEXHUIECKUX CHCTEM
u I/I3Il€.]'[HI7[, TCXHOJIOTUYECKHUE KAPTHI IIOCT
MPOAAKHOr0 00CITy>KUBaHMUS, IEPEUCHD
TEXHUYECKUX CPEACTB, HEOOXOAUMBIX ISl TIOCT
MPOAAKHOT0 00CITyKUBaHHUsI, POPMUPOBAHHUS
pabouero Mecra IS IOCT MPOJJA’KHOTO
00CITy>KUBaHMSA, UCIIOJIb3Ysl METO/IBI
nporpamMMupoBanus Python, anropuTmel pemenus
3aa4 , KOMIIbIOTCPHBIX TEXHOJIOTHH U CpeacTB
00paboTkn nHpOpMAUN

Bnagets B7: yMeHUsIMEU 110 COCTABJICHHUIO MJIaHA
MOCT MPOJAYXKHOTO 00CTY)KUBaHUSI M CEPBHCA
OMOTEXHUYECKUX CUCTEM M U3JICIIHI,
TEXHOJIOTHYECKUX KapT IMOCT NPOJa’KHOTO
00CITy>)KUBaHHSA, TIEPEUHS TEXHUUECKUX CPEJICTB,
HEOOXOIUMBIX JJIS TOCT TPOJJAKHOTO
obcmyxuBaHwusl, GopMUpoBaHUs pabodero Mecta
JUTSL IOCT MPOAAYKHOTO 0OCITYKUBAHUS, UCTIONb3YS
METO/BI IpOTpaMMupoBanus Python, anropurmer
peleHus 3a1a4 , KOMIIBIOTEPHBIX TEXHOJIOTHH U
cpeJicTB 00paboTKK WHPOPMAITHH

4. O0beM TUCHUATIINHBI

OOmmit 00beM JUCHUINIMHEI COCTABIISET 3 3a4STHEIX equHuIbl, 108 gacos.

Taomuma 4.1.
AynuTOpHBIE 3aHATHS/KOHTAKTHasA padoTa,
dopma
®dopma Kypc/ yac. CamocrosiTenbHas N
MPOMEKYTOUHON
o0y4eHus ceMecTp [paktiueckne | JlaboparopHsle pabora, Jac.
Jlexuuu aTTecTalluu
3aHATHUS 3aHATHS
OuHast 4/7 16 30 - 62 3a4éT

5. CTpyKTypa M coJep:KaHue TUCHHIIMHBI

5.1. CtpykTypa JUCUMILIMHBI/ MOIYIIS.

ouHasi popma odyueHus (ODPQO) 7 cemectp




Tabmuma 5.1.1

Crpykrypa AynuTOpHBIE
No JIUCTIUTUTAHBI/MOTYJIS 3aHATUS, Yac. CPC, | Bcero, OrieHOYHbIC
n/n | Homep Haumenosanue yac yac Kon MJIK cpezncTBa
JI. | Hp. | JIa6. ' ’
paszena paszena
Bgenenue B KostoxBuym
TEMAaTUKY ) Nel
! ! HCKYCCTBEHHBIX ! 1 6 8 (ITpunoxern
HEWPOHHBIX ceTel el)
[TakeTsl mporpamm EOOIH TOKBHYM
2 2 UL paboTHI C 1 1 - 6 8 -
. (ITpunoxern
HEWPOHHBIMHU CETSIMU el
VK11 Komioksu
O6yuenme VK-1.2 Ny
3 3 HEHPOHHOM CEeTH. 1 2 - 5 8 YK-1.3 (1_'[ -
Ha6ops! naHHBIX YK-2.1 P
el)
YK-2.2
ITonHocBs3Has Komnoksuym
. YK-2.3
HEUPOHHAs CETh [IKC-9 1 Nel
4 4 MIPSIMOTO 1 2 - 5 8 o (ITpunoxxenu
pacnpocTpaHeHus el)
(FNN)
IHocTtpoenue Komnoxsuym
ApPXUTEKTYPhI ) Ne2
5 5 HEHPOHHOM ceTH U ee ! 2 5 8 (ITpunosxeHn
oOyueHme e?2)
Komnoxsuym
6 6 Pa6ota ¢ TensorFlow 1 5 ) 5 8 Ne2
u Kaggle (ITpunmosxeHn
e2)
AHanu3 KayecTBa Konnoxsiym
o . Ne2
7 7 oOy4eHust HelipoHHO# | 1 2 - 5 8
(ITpunosxenn
cetn
e2)
IIpumenenue Komnoksuym
HEHUPOHHBIX CETEH ) Ne2
8 8 JUISL peLlIeHUs 3a]1a49u ! 2 > 8 (ITpunoxenn
perpeccuu YK-1.1 e?2)
YK-1.2 Komnoksuym
CeéprouHble YK-1.3 Ne3
9 9 HEHpPOHHBIE CETU ! 4 5 10 YK-2.1 (ITpunoxenn
YK-2.2 e3)
IIpensaputensHO YK-2.3 Komnoxksuym
10 10 o0y4eHHbIe 1 4 - 5 10 ITKC-9.1. Ne3(TTpumnox
HEHUPOHHBIE CETH enne 1)
Heiiponusie ceTu st Komnoxsuym
11 11 3a/1a4 00paboTKH 3 4 - 5 12 No3(TTpmnox
€CTECTBEHHOTO SI3bIKa eHue 3)
Komnoxsuym
12 12 PelfyppeHTHHe 3 4 ) 5 12 Ne3
HEeWPOHHBIE CETH (ITpunoxenn
e3)
Bomnpocskr nns
13 | 3auér - - - - - 3adera
(ITpunoxenn
e3)
Uroro: | 16 | 30 - 62 108




5.2. ConeprxaHue TUCIIUATIITAHBI.

5.2.1. Coneprkanue pasaesoB JUCUUIUIMHBI (AMJAKTHUECKUE STUHHIIB).

Paznen 1. «BBeneHue B TEMAaTUKy MCKYCCTBEHHBIX HEMPOHHBIX CETEi». XPOHOJIOTHYECKHE
ATanbl pa3BUTHsI HEUPOHHBIX ceTeil. Mojenb MCKycCTBEHHOro HelipoHa Mak-Kamioka u Ilurca,
Ilepcentpor Po3zenOmarra. OmHOCIOWHBIE W MHOTOCIOWHBIE HEWpOHHBIE ceTH. CeTH MpsSMOoro
PacpOCTpaHEHUsI U CETU C OOpaTHBIMHU CBs3AMH. [IOHSTHE «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 HelpoHHbIX ceteil. CUDA — mporpaMMHBIA
unrepgetic s GPU ot komnanuu NVIDIA.

Pazpen 2. «[laketsl mporpamMm st pabOTBI ¢ HEWPOHHBIMH ceTsMu». O030p MaKeToB
nporpamm. ITakets a1 pabotel ¢ qanabiME. [Takerst NUMPY u Pandas. TTakeTsl 11t MaMHHOTO
obyuenus. uctpubytuB Anaconda, makersi JupyterLab, Jupyter Notebook. Bubmmoreku Python
JUISL MOZICIIMPOBaHKs M 00ydeHus1 HeliponHou cetu. [Takersr TensorFlow, Theano, Keras. Pabora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenue HelipoHHo cetn. HaGopel naHHBIX». OOyuyeHHe C y4yuUTeleM,
oOyueHue Oe3 yuurens, o0ydeHHE C HOAKpEIUIEHHEM. AJTOPUTM OOpaTHOTO pPaclpoCTpaHEHUs
omOku. Tumsl 3a1a4, 3(p(HEeKTUBHO pelIaeMbIX C MOMOIIbIO MTYOOKHX HEHPOHHBIX ceTed (3amaun
pacro3HaBaHus, 3a/la4d KJIACCHU(PUKAINM, 33a7aud PErpeccHH, 3a1add kiactepuzaimn). Habopbr
JAHHBIX Uil 00ydeHHs HEHpOHHOW ceTH. TpeHupOBOUHBIE, TECTOBBIE U IPOBEPOYHBIE JIAHHBIE.
Bo3morkHOCTH MakeToB 10 paboTe ¢ Habopamu JaHHbIX. [TonsTre smoxu o0yuyenus. Ilonck HabopoB
JIAHHBIX U3 pa3IMuHbIX HcTOUHUKOB (Githab u npyrux).

Paznen 4. «[lonHocBsI3Has HelipoHHas ceTh npsimMoro pactpoctpanerus (FNN)». Ananus
Ha0opa JaHHBIX C TOYKHU 3pEHMs JAJbHEHIero MOCTpoeHus HeipoHHoi cetn. KommuecTBo
CKPBITBIX CJIOEB U KOJUYECTBO HEHPOHOB. ba3oBble 0OBEKTHI U MapaMeTpbl 0OBEKTOB INTyOOKHX
HepoHHBIX cereit B TensorFlow.

Pa3znen 5. «lloctpoeHne apXUTEKTypbl HEHpOHHOM ceTh U ee oOydeHue». MeTpuku
kadectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkiuu norepsb u
ONTUMHU3ATOPbl 00yueHUs. DPYHKUMU MOTepb M onTuMuzatopsl oOyueHus. Dynkuumu SGD,
RMSprop, Adam. Pacnio3naBanue npenmetoB ozex bl — Habop maHubix MNIST. Tlpenckazanue
00y4eHHOI HEMpOCEeTH.

Pasnen 6. «Pabota ¢ TensorFlow u Kaggle». O6bexTbl, QyHKIMH U TapaMeTPbl 00BEKTOB
rmy0okux HedpoHHbIX cereil B TensorFlow. Pabora ¢ mmardopmoii Kaggle. Bozmoxnoctn

cepsuca. OcuoBHoii ¢pyukimonan miathopmel Kaggle. CopesroBanus na Kaggle.



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

Paznen 8. «l[lpumMeHeHne HEHPOHHBIX CeTEH I pelIeHUs 3aJa4d  PETPECCHU.
[IkanupoBaHue W HOpMaau3alUsl BXOAHBIX JaHHbIX. BbIOOp MeTpuk KadecTBa, (GyHKUMN
OIIMOOK M aKTUBAIIMH B 3aBUCUMOCTH OT pelIaeMoi 3a1au.

Paznen 9. «CBépTounbie HelipoHHBIE ceTn». CpaBHEHHE IOJHOCBSI3HOW M CBEPTOYHOU
HEHPOHHBIX CETeH MPHU PEUISHUH 3aa4 paclio3HaBaHUs U300pakeHui. Snpo cBEpTku. Marpuia
nzoopakenuit. Cimoum cBEPTKM W ciaow moaBbIOOpKU. MHCTpymMenThl Keras m TensorFlow,
KOTOPBIE TIO3BOJISIFOT TIOCTPOUTH CBEPTOUHYIO HEUPOHHYIO ceTh. CBsi3p MEXIy Habopamu
JMAHHBIX W apXUTeKTypoil Heiponnoir ceru. Habop nammeix CIFAR-10. Apxutextypa
cBéprouHoit cetu LeNet 5.

Paznen 10. «IIpenBapurenbHo  oOyueHHble  HeilpoHHble  cetu». llpeumymiectBa
UCIIOJIb30BaHUs NpEABApPUTEIbHO OOyYEHHBIX HEHpOHHBIX cereil. Helipocetu, oOydeHHblE Ha
Habope nmamHbiX ImageNet. OG30p coBpeMEHHBIX NPEABAPUTEIBLHO OOYUEHHBIX APXHUTEKTYP
HEHpPOHHBIX ceTe M pelleHus 3aJaud pacrno3HaBaHus u3oOpaxkeHuil. IIpenBapurenbHo
obyuennsie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. IlepeHoc o0yueHusi B
HEHpOoHHBIX ceTsX. IlepeHoc oOyueHHs Ha mpuMepe MpeaBapUTENbHO OOY4YEHHON HEMpOHHOMN
cetn VGG16.

Paznen 11. «HeliponHble ceTu i 3a1a4 00pabOTKH €CTECTBEHHOTO sI3bIka». BBeneHue B
00pabOTKy €CTEeCTBEHHOrO s3blKa. AJNTOPUTM MOJATOTOBKM TeKcTa (MpUBEICHHE TEKCTa K
€MHOMY PErucTpy, OUMCTKY TEKCTa OT JIMIIHUX CHUMBOJIOB, TOKEHH3ALUUS TEKCTa, Pa3METKY
CJIOB 110 YacCTsM pedH, IPHUBEIECHUE CIIOB TEKCTa K HOpMaJIbHON (popme, BekTopu3alus). 3agaun
00pabOTKH €CTECTBEHHOTO sI3blKa. APXUTEKTYpbl HEHPOHHBIX CETeH, NPUMEHSEMBIX MpU
peleHny 3a1a4 00pabOTKH €CTECTBEHHOI'O S3bIKa - CBEPTOYHBIE OJIHOMEPHBIE HEHPOHHBIE CETH
(CNN 1D) u pekyppenTHbie HeliponHbie ceTr (RNN).

Paznmen 12. «PekyppeHTHBIE HEHPOHHBIE CeTH». APXUTEKTYPhI PEKYPPEHTHBIX HEHPOHHBIX
CeTeld, MPUMEHSIEMbIX IS pellieHns pakTuieckux 3amad:. LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeTobl u(pOBbIX MPEICTaBICHUI TEKCTA!
YACTOTHBI ~ TOAXOJ,  TEMAaruyeckoe  MOJEIUpPOBaHWE,  JUCTPUOYTUBHAsS  CEMaHTHUKA.
Uncrpymentapuii Keras u TensorFlow anst moctpoeHust MoJeny peKyppeHTHOW HEHMpOHHOM ceTH,
peraroriei 3anady knaccudukamu tekcros. [Toctpoenune Helipocereit ¢ apxurekrypamu LSTM u

GRU na ocnose makeroB Keras u TensorFlow.



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

JleKIITHOHHBIE 3aHSITUS

Tabmmma 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 ¢ HEHPOHHBIMHU CETIMHU
3 3 1 - - Obyuenne HeliporHOH ceTn. Habops!l TaHHBIX
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 ) ) [IpumeHeHne HEHPOHHBIX CeTeH TSI PEIIeHNS 3a1a4n
perpeccuu
9 9 1 - - CBEpTOUHBIC HEWPOHHBIE CETH
10 10 4 - - [IpenBapuTensHO 00yUCHHBIE HEHPOHHBIC CETH
11 11 4 - - HeifiporHsie cetn aiist 3a1a4 00pabOTKH €CTECTBEHHOTO SI3BIKA
12 12 4 - - PekyppeHTHBIC HEHPOHHBIE CETH
HUroro: 16 - -
JlabopaTopHbie padoThI
Ha60paT0pHLIe 3aHATUA y‘Ie6HLIM IIJIaHOM HC MPEAYCMOTPCHBI.
HpaKTI/I‘IECKI/Ie 3aHATUA
Tabmmma 5.2.2
Ne Howmep paznena O6BeMm, gac. T 6 i 046
/1 JUCITUTUIAHBI (0]0]0] | 300 | 0390 EMa JIADOPATOPHOH PaboTe!
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 NPSIMOTO
4 4 2
pacnpoctpanenust (FNN)
5 5 2 - - ITocTpoeHne apXxUTEKTypsl HEUPOHHOH CETH U ee 00yueHne
6 6 2 - - Pabora ¢ Kaggle
7 7 2 - - AHanu3 xauecTBa 00y4eHHs HeHpOHHOM ceTu. boproba ¢
nepeo0ydeHueM
8 8 2 - - ITocTpoeHue HEHPOHHOM ceTH AJIA peLIeHUs 3a1a4u
perpeccuu
9 9 2 - - [MocTpoeHue cBEPTOYHOM HEMPOHHOM CETH
10 10 2 - - Pabota ¢ npeaBapuTeIbHO 00YIEHHBIMU HEHPOHHBIMHI
CeTsAMH
11 11 2 - - N3y4yenue HeWpOHHBIX ceTel Ui 3a1a4 00paboTKu
€CTECTBEHHOTO SI3bIKA
12 12 4 - - ITocTpoenue pekyppeHTHOW HEMPOHHOH ceTu
Hroro: 30 - -




CamocTtosiTesibHast padoTa CTyIeHTa

Tabnuna 5.2.3
Ne Homep O06mwem, gac.
i pa3zena Tema Bung CPC
I
7 cemecTp
BBenenue B TemaTuky ITonroroska K
1 1 6 ) ) HCKYCCTBEHHBIX HEHPOHHBIX MPaKTHYECKUM  paboTam,
ceTer odopmIIeHHE OTYETOB IO
MPAKTHICCKUM paboTam
[Makets! mporpamm st padotet ¢ | Iloaroroka K
2 5 6 ) ) HEWPOHHBIMU CETSIMU MPaKTHYECKUM  paboTam,
oopMIICHHE OTYETOB IO
NPaKTHYECKUM padoTaM
OO0y4eHue HEHPOHHOI CETH. IloaroroBka k
3 3 5 ) ) HaGops! jaHHBIX NpPaKTHYECKUM paboTaMm,
0(OpMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM
[TonHOCBsI3HAs HEHpOHHAS CETh IloaroroBka k
4 4 5 ) ) MIPSIMOTO PacTIpOCTPaHEHUS NpPaKTHYECKUM paboTaMm,
(FNN) oopmiieHHE OTYETOB IO
MIPaKTHYECKUM paboTam
ITocTpoeHne apXUTEKTYPEI INoaroroska
5 5 5 ) ) HEWPOHHOW CETH U ee 00yUeHHe | MPAaKTHYECKHM padoTam,
oopmiieHHE OTYETOB IO
MIPaKTHYECKUM paboTam
Pab6ora ¢ TensorFlow u Kaggle IoxaroroBka k
6 6 5 i i NpPaKTHYECKUM paboTaMm,
oopMIICHHE OTYETOB I10
NpaKTHYECKUM paboTam
AHanu3 KkagecTBa 00ydIeHUS IToaroroBka k
7 7 5 ) ) HEWpPOHHOU ceTH NPaKTUYECKAM paboTam,
o(opMIICHHE OTYETOB IO
NpaKTHYECKUM paboTam
IIpumenenue HelipoHHbIX cered | IloaroroBka k
8 8 5 ) ) JUISL pETLICHNS 3aJa4l PETPECCUH | TIPaKTUYECKHM padoTam,
odopmileHrEe 0TYETOB NO
MIPaKTHYECKUM paboTam
CBEpTouHble HEUPOHHBIE CETU IToaroroBka k
9 9 5 ) ) MIPaKTHYECKUM paboTam,
odopmileHrEe 0TYETOB NO
NpaKTHYECKUM paboTam
[IpenBapuTenbHO 00yUEHHBIE Tloaroroska k
10 10 5 i i HeWpOHHBIE CETH MPaKTUIECKUM paboTam,
opopMIICHHE OTYETOB 1O
PaKTHIECKUM paboTam
Heiiponnsie cetu s 3amay Tloaroroska k
11 11 5 ) ) 00pabOTKN €CTECTBEHHOTO MPaKTUYIECKUM paboTam,
s13bIKa odopmIIeHHEe OTIETOB O
MIPaKTHYECKUM paboTam
PexyppenTHbie HeliponHble ceti | [loarotoBka k
12 12 5 i i MIPaKTHYECKUM paboTam,
odopmileHHE OTYETOB NO
MIPaKTHYECKUM paboTam
13 1-12 - - - 1-12 IToaroroBka k 3auery
HUroro: 62 - -
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5.2.3. IlpenomaBanue IUCIUIUIMHBI BEAETCS C TMPUMEHEHHEM CIICIYIONUX BHUIOB
00pa30BaTeNbHbIX TEXHOJIOTUIA:

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

— pabota B MaJibIX rpymmnax (mpakTHUeCKue paboThl);

—  UHIUBHIyaIbHBIC 3aMaHus (pakTUYecKue paboThi).

6. TemaTuka KypCcOBBIX MPOEKTOB
KypcoBble poeKThl y4eOHBIM ILIAHOM HE MPEYCMOTPEHBI.
7. KoHTpoJibHBbIE padoTHI

KoHnTpoibHble paboThl y4eOHBIM IJIAHOM HE IIPEyCMOTPEHBI.

8. OueHka pe3yJIbTATOB OCBOCHHS AU CHHILIUHBI
8.1. Kputepuu oleHMBaHHS CTENEHU MOJHOTHI M KayecTBA OCBOCHMsI KOMIIETEHLUH B
COOTBETCTBUHU C IJIAHUPYEMBIMU pe3yIbTaTaMH 00yueHUsl npuBeeHsl B [Ipunoxenun 1.
8.2. PeiliTmHrOoBasi cucreMa OIICHWBAaHUS CTENCHHW IIOJHOTHI M KAdecTBa OCBOCHUS

KOMIIETEHIIMH 00yyaromuxcst 04Hoi hopMbl 00yueHus npejcTaBieHa B Tadmuie 8.1.

Tab6mumna 8.1
Ne n/n | Buas! MeponpusiTuii B paMKax TEKYIIEro KOHTPOJIS | KomngectBo 6ayioB
7 cemecTp

1 tekymias aTTecTanus
1 KosutokBuym Nel 0-30
HTOT'O 3a nepByIo TEKYIIYIO aTTECTAIHIO 0-30

2 TeKyIasi aTTeCTaIlHsI
2 KosutokBuym Ne2 0-30
HNTOI'O 3a BTOPYIO TEKYIIYIO0 aTTECTAIHIO 0-30

3 TeKyIas arTecTaIus
3 KosnokBuym Ne3 0-40
HTOI'O 3a TPETHIO TEKYIIYIO ATTECTALUIO 0-40
BCET'O 0-100

9. VYuebOHo-MeToaAMYECKOEe M HMHPOPMALMOHHOE 00ecnedeHne THCITUTITHHBI/ MOTYJIs

9.1. [TepevyeHpb peKOMEHTyeMOH JINTepaTypsl npeacTasieH B [Ipunoxenun 2.

9.2. CoBpeMeHHBIE TpOdecCHOHaTbHBIE 0a3bl TaHHBIX U MH(OPMAIIOHHBIE CIIPABOYHBIE
CHCTEMBI

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

— Hayuno-texnuueckass 6ubnuoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um.
.M. I'yoxkuna u ®I'bOY BO «THUY» http://elib.gubkin.ru/

— Hayuno-texuunyeckas oudnanoreka ®I'6OY BIIO YI'HTY http://bibl.rusoil.net
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TexHu4Yeckui yuusepcuter» http://lib.ugtu.net/books

By3a» http://www.studentlibrary.ru

HamuonannHas QJICKTPOHHAs OubIHnoTEKA

Hayuno-texumnueckas 6ubnnoreka ®I'BOY BIIO «YXTUHCKUH rocynapcTBEHHBIN

baza JaHHBIX KOHCYJ’IBT&HT CTyIACHTa «:‘)J'IGKTpOHHaH OMOJIMOTEKa TEXHHYECKOIO

DnexTponHo-6ubaroTeuHas cuctema IPRbooks http://www.iprbookshop.ru/
000 «M3narensctBo JIAHDy http://e.lanbook.com

000 «dnekrporHoe u3gatenbctso FOPAMT» www.biblio-online.rux»

000 «PYHDBb» http://elibrary.ru/

DnekrpoHHO-0MOMoTeuHast cucrema BOOK.ru https://www.book.ru

9.3. JIuneH3MOHHOE U CBOOOJHO PAacHpOCTpaHsIeMOe MPOrpaMMHOE 00ECIICUCHUE, B T.4.

OTCYCCTBCHHOT'O ITPOU3BOACTBA.

Python;

Anaconda;

Microsoft Windows;

Microsoft Office Professional Plus;

10. MaTepI/IaJII)HO-TeXHI/I‘IeCKOC odecneyeHue )]HCHHHJIHHBI/MO}IyJIH

ITomemenus mis MMPOBEACHUA BCCX BUIOB pa60TBI, npeaAyCMOTPCHHBIX y‘IC6HBIM IIJIaHOM,

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

O0ecne4eHHOCTh MATePHATBHO-TeXHUYEeCKUX yeaoBui peanusanun OIIOII BO

Tabmuia 10.1

Hanmenosanne
yueOHBIX NIPEMETOB,
KYpCOB, AUCIUUTUIIH

(Monyneit),
MIPAKTHKU, UHBIX BAIOB
yueOHOM AeATENLHOCTH,
MPEeTyCMOTPEHHBIX YICOHBIM
TJIaHOM 00pa30BaTeNILHON
ITPOTPAMMBI

HanmeHoBaHMe MMOMEIIEHUNA 1

MIPOBEACHUS

BCEX BHJIOB y4eOHOI
JIESITEeIBHOCTH, MPEYCMOTPEHHON Y4eOHBIM

IUTAHOM, B TOM YHCJIC IIOMEIIECHUS IS
CaMOCTOSITEIILHOM paboThI, C YKa3aHUEM
MepeyHs] OCHOBHOTO 000pyIOBaHUs, YaeOHO-
HAarJISIHBIX T0COOMA

Anpec (MeCTONONIOXKEHHE)
HOMCHLCHI/lﬁ JUIs1 IPOBEACHUSA BCEX BUOB
yueOHOI IesTeNbHOCTH, IPEIYCMOTPEHHOM
y4eOHBIM IUIAaHOM (B ClIydae peaau3aluu
00pa3oBaTeIbHOM NPOTrpaMMBbI B CETEBON
(bopMe TONONHUTENBHO YKa3bIBaeTCs
HaMEHOBAaHHE OPTaHU3aIMH, C KOTOPOi
3aKIIFOYEH JIOTOBOP)

2

3

4

Hetiponnsie cetu

JlekumoHHbIE 3aHATHS:

VYueOHas ayauTopusi JUIS IPOBEACHUS
3aHATHH JICKIUOHHOTO TUTIA; TPYIIIOBBIX H
WHIUBUAYAITEHBIX KOHCYJIbTAIHIA;
TEKYNIEro KOHTPOJISL M IMPOMEXYTOUHOH
aTTeCcTal|u.

OCHAIIIEHHOCTD:

YuebHas MeOenb: CTOJBI, CTYINBS.
Mono6nok - 1 mr., mpoektop - 1 miT.,
MPOCKIMOHHBIA  dKpaH - 1 T,
aKycTHueckas cucreMa (KOJIOHKH) - 4 1T.,
MHUKpOo(oH - 1 1UT., JOKyMeHT-Kamepa - 1
IIT., TEJIEBU30p - 2 IIT.

625001, TroMeHckas o6yacTh, T. TIOMeHb,
YL Jlynauapckoro, a2, kopr.1,
(ayuTopHs onpenesnsieTcsl B COOTBETCTBHU
C pacIicaHieM)

JlabopaTopHbIe 3aHATHSA:
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VYuebnass aymutopus s nposeneHus 625001, Tromenckas obnacts, T. TOMEHb,
3aHATUN CEeMHHapPCKOTO TUMNa|yJ. Jlynauapckoro, n.2, Koprt.1,
(;mrabopaTopHble 3aHATHSA); TPYIIOBBIX H|(QyOUTOPHS ONPENEIETCS B COOTBETCTBHU
WHIMBHIYaIbHBIX KOHCYJIBTAINH; |C paciucaHnem)

TEKYIIEro KOHTPOJS M MPOMEXYTOUHOMH
aTTeCTalNy,

OCHAIIIEHHOCTD:

VYuebOHast MeOenb: CTOJIBI, CTYJIbS.
MoHnoOnoku, mpoekrop - 1 mr,
aKycTudeckas cucrema (KOJOHKM) - 2 IIT.,
MPOEKUMOHHBIN 3KpaH - | mT.

11. Meroanveckue ykazanus no opranusanuu CPC

11.1. Metoauueckue yka3zaHus 10 OATOTOBKE K MPAKTHUECKUM 3aHITUSM.

[IpakTHyeckue 3aHATHS CHOCOOCTBYIOT YIIyOJIEHHOMY HW3YYEHHUIO JUCLMILIMHBI U
CIyXaT OCHOBHOW (OpMOM TMOABEJACHUS HUTOTOB CaMOCTOATEIbHOM padOThl CTYACHTOB.
OcHoBHasi 1eNb NPAKTHUECKUX 3aHATHM 3aK/II0OYAeTCsl HE TOJIBKO YIVIYOUTh M 3aKpenuTh
TEOpEeTUYECKHE 3HaHHA, HO U c(HOpMUPOBATH NPAKTUYECKUE KOMIETEHIUH, HEOOXOIMMBbIe
OyAyIIMM CHELUATUCTaM.

Ha mnpakTuyeckux 3aHATUSX MPUBETCTBYETCSI AKTUBHOE YydacTUE B OOCYKICHHUU
KOHKPETHBIX CHTYyallui, CIIOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHWUN HaXOIUTh Hamboiee
3 PEeKTUBHBIE PEIICHUS TOCTABIEHHBIX MPO0IeM, yMETh HaXOAUTh MOJE3HBIN JONOIHUTENbHBINA
MaTepua 1o TEMATUKE 3aHATH.

OObyuaromemycsi peKOMEHYeTCs CIIEeIyIoIIasi cCXema MOATOTOBKH K 3aHSATHIO:

1. [IpopaboTaTh KOHCHIEKT JIEKIIHA;

2. I3yunTh peKOMEH0BaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHUAX CPOPMYINPOBATH BOIIPOCH! K PENoIaBaTeto

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

11.2. Metoauueckue yKkazaHus 110 OpraHU3aluy CaMOCTOSTEbHON pabOTHI.

CamocrodarenbHas paboTa sBIsETCS OAHOM W3 BakHEHIIUX (opM H3yueHHUs 000
quciumuiiHel. OHa TO3BOJISIET CUCTEMAaTH3UPOBATh U YIIyOUTh TEOpPETHYECKHE 3HaHUS,
3aKpeNuTh YMEHHUS U HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHHMM MOJb30BaThCS HAay4yHOU U
yuyeOHO-MeToIuueckoil  nutepaTypoil.  Ilo3HaBaTenpHast  JEATENBHOCTH B IIpOLIECCe
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MAarucTpaHTa BBICOKOTO YPOBHSI AaKTMBHOCTH H
CaMOOPraHU30BaHHOCTH.

B yue6HOM mporecce BBIAEIAIOT ABAa BHJA CaMOCTOATEIBHOM pabOThI: ayJUTOpHas U
BHEAyIUTOPHASI.

AynuTopHas caMoCTOsITeNIbHass pabdoTa MO IUCIHMIUIMHE BBINOJHIETCS Ha Y4eOHBIX

3aHATUAX IO HCTTOCPCACTBCHHBIM PYKOBOJACTBOM IPETIOAABATECIIA U 110 €TI0 3aaHUTO.
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BHeaynutopHass camocTrosiTelIbHas ~paboTa MaruCTpaHTOB IPEICTAaBISET COOOU
JIOTUYECKOE TIPOJOJDKEHUE AaYAWTOPHBIX 3aHATHHA. 3aTpaTbl BPEMEHW HA BBHITIOJTHEHHE JTOM
paboOTBl PErIaMEHTUPYIOTCS pabdoyuM y4eOHbIM TUIaHOM. PexxuM paboThl BeIOMpaeT cam
00yJaromuics: B 3aBUCHIMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosTenbHas paboTa MOXET OCYIIECTBIIATHCS HMHIMBUAYAIbHO WU TPYIIIaMU
MarucTpaHTOB B 3aBUCUMOCTH OT IIeNId, 00bEeMa, KOHKPETHOW TEMaTHKH CaMOCTOSTEIHHOU
paboThI, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUN MaruCTPaHTOB.

CamocrosTenbHas padoTa BKIIOYAET B ceOs pabOTy ¢ KOHCIIEKTOM JICKIUI, U3y4CHHE U
KOHCIIEKTUPOBaHHE PEKOMEHTyeMOi JUTEPATYPHI, MOJITOTOBKA MYJIbTHMEIHA-
COOOIICHNI/IOKIIAIOB, TIOATOTOBKA pedepaTa, TECTUPOBAHNE, PEIICHHUE 3a/1a4 M yINPaKHECHUN
mo o0pasiy, pelIcHHEe BAapUATUBHBIX 33Ja4, BBITIOJHEHUE YEPTEeKEH, CXEM, pacdeToB
(rpaduueckux paboOT), pelIeHHEe CHUTYAllMOHHBIX (TpodecCHOHaNbHBIX) 3a/ay, MOATOTOBKA K
JICIOBBIM HTpaM, MPOCKTUPOBAHUE M MOJICIIMPOBAHME PA3HBIX BHJOB M  KOMIIOHCHTOB
npodeCCHOHATBHOMN IeATETbHOCTH, HAyYHO-HCCIIEeI0BATEIbCKYIO PadoTy U Jp.

KoHTpoIb pe3ynbTaToB BHEAYIUTOPHOW CAMOCTOSATEIHLHOU PaOOTHI MArUCTPAHTOB MOXKET
OCYILECTBIISATLCS B TpeieiaX BPEMEHHU, OTBEJICHHOTO Ha 00s3aTelIbHbIC yYCOHBIC 3aHATHUS IO
TUCIUIIIMHE W BHEAYIUTOPHYIO CaMOCTOATEIbHYIO pabOoTy MarucTpaHTOB MO AUCIMILIUHE,

MOJKET IPOXOJUTh B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOH opMe.
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[Ipunoxenue 1

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

Hucuunmna: HeitpoHHsie cetn
Hanpagsnenue: 12.03.04 buorexHudecKue CUCTEMBI H TEXHOJIOTHU
HanpasnenHocTh/mpoduiib: bruoTexHUYeCKUE U METUIIMHCKUE ANNAPAThl U CHCTEMBI

Ko xomnereHmu

Kon n nanmenoBanue
HHAWKaTOpa
JIOCTIDKEHUS

komnereHumu (MIAK)

Kox n HanmeHOBaHUE
pe3ynbpTaTa o0y4eHus
10 JUCLIUITIJIIMHC

Kpurepun onieHHBaHMS pe3yabTaTOB 00yUECHNUS

1-2

3

4

VYK-1. Cnocoben
OCYILECTBIIATH
TIOUCK,
KPUTHUYECKUI
aHaJIU3 U CHHTE3
nHpOpMaINH,
MIPUMEHSTH
CHCTEMHBIH TTOJIXO0]T
JUTS peLIeHUs
MOCTABJICHHBIX
3a1aq

YK-1.1.
OcymecTBiseT BEIOOD
aKTyaJIbHbIX
POCCHHCKHX U
3apyOeIKHBIX
HCTOYHHKOB, a TaK e
TIOWCK, cOOp U
00paboTKy
nHpOpMaLUH,
HEO0OX0AMMOH st
peuieHust
[IOCTaBJIEHHON 3aJ1auH

3Hath 31: MeXaHU3MBI
1 METOJIMKH MTOKUCKA,
cOopa u 00paboTKU

He 3HaeT MexaHM3MBI U
METOJIUKH ITOKCKA,
cOopa u 00paboTKU

3HaeT HAa HU3KOM
YPOBHE MEXaHU3MBI U
METOUKH [TOMCKA,

3HaeT Ha CpeTHEM
YPOBHE MCXaHU3MbI U
METOJIMKH MTOUCKa, cOopa

3HaeT Ha BHICOKOM
YPOBHE MEXaHH3MBbI U
METOHKH [TOUCKA,

pHopMaIIH uHpOpMaIUH, cbopa u 00paboTKH 1 00paboTKU cbopa u 00padoTKH

p N HEOO0XOAUMOM A nndopmanuu, nHpopmanuu, uHbopmanuu,
HEOoOX0ANMOH ISt N N o

CLLICHIS pemeHus HEOOX0ANMOH IS HEOOXO0ANMOH IS HEOOX0ANMOH ISt
P . TIOCTABJICHHOH 3a7a4ll | PEIICHHS pELICHUS TOCTABICHHON | peIIeHus
TIOCTABJICHHOH 3a7a4u . .
MIOCTABJICHHOM 3a1a4y | 3a/1a4u TIOCTABJICHHOH 33J1a4u

Ymers V1: He ymeer YMeeT Ha HU3KOM YMeeT Ha cpeiHeM YMeeT Ha BEICOKOM
aHAIN3UPOBATh aHAIN3UPOBAThH YPOBHE aHAIM3UPOBaTh | YPOBHE aHAIM3UPOBATH YPOBHE aHAJIM3UPOBATh
TIPe/ICTaBIICHHBIE TIPe/ICTaBIICHHBIE MPEe/ICTaBICHHbIC TIPE/ICTaBICHHbIC TIpeCTaBIICHHbIE
UCTOYHUKHU UCTOYHUKH HCTOYHHMKH WCTOYHHMKU MH(POPMAIMH, | UCTOYHUKHU
uHhopMaIuH, uHhopMaIuH, nHpOpMaLNH, BBITOJIHATE 0TOOP uHdopmanuu,

BBITIOJTHSATH OTOOD
HY)XHOU MH(pOPMAIH

BBITIOJTHSATH OTOOD
HY)XHOU MH(pOPMAIH

BBIMOJIHATH OTOOP
HYKHOH HH(pOopMaImu

HY>KHOH HH(}OpMaIu

BBITIOJTHATH OTOOD
HYXHOU MH(pOpMAIH

Bnaners B1:
METOJIMKOM ITONCKa,
cOopa u 06paboTKH
nHpopmanny,
HEOOXOIUMOM ISt
pelreHus
MTOCTABJICHHOM 3a1aul

He Brnaneer Mmetoaukoi
TOMCKa, cOopa u
006paboTku
nHdopmanny,
HEOOXOIUMOMH ISt
pelreHus
[TOCTaBJICHHOW 33124

Bnaneer Ha HU3KOM
YPOBHE METOJAUKOMN
Moncka, coopa u
00paboTku
nadopmanuu,
HEOO0XOIUMOU JIIIs
peleHus
MOCTABJICHHOU 3a1a4H

Bnaneer Ha cpennem
YPOBHE METOJAUKOM
MoncKa, coopa u
00paboTky MH(pOpPMAIHH,
HEOoOXO0ANMOH JuIs
peLICHUs TOCTaBICHHON
3a7a4u

Brnaneer B
COBEPILCHCTBE
METOJIMKOM TIOMCKA,
cbopa n 06paboTKH
nHpopManuy,
HEOOXOIUMOM ISt
peureHus
IIOCTaBJICHHOM 3a1a4uu
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YK-1.2.
CucremMatusupyert u
KPUTHYECKH
AHAIM3HPYET
HHPOPMALHIO,
HOJIy4CHHYIO U3
Pa3HBIX HCTOYHHKOB, 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
nHpOpPMAILNH, 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,
aHaNn3a U CUHTE3a
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
HHPOPMALIHIO,
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,
HEOOXOIUMYFO 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 HHpopMaIu
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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KO,H KOMIICTCHIIMHU

Kox u HanmeHoBaHME
UHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

METOJIUKH CHCTEMHOTO
MOJX0/a P PELICHUH
MOCTABJICHHBIX 33124

KOII 1 HAMMCHOBAHUC

Kpurepun olieHnBaHMs pe3yIbTaTOB 00yUYESHUS

pe3ynbrara 00yueHus 1-2 3 4 5
T10 AUCTIUIUTIHE
Ywmerts: Y3 npumenats | He ymeer mpumMeHSTH YMeer Ha HU3KOM YMeer Ha cpeiHeM 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

METOIUKHA CUCTEMHOIO
MOJIX0/Ia P PELICHUH
[IOCTaBJIEHHBIX 3a1a4
OH IeATENLHOCTH

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 U
BBIOOpA METOJ/IOB UX
penieHus

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

Ymets Y4: npuMeHaTs
METOMBI €CTECTBEHHBIX
HayK TpH
HCCIIeJOBAaHUH 33734

He ymeer npumeHsTh
METOMBI €CTECTBEHHBIX
HayK IIpH
HCCIIeJOBAaHUH 33734

YMeeT Ha HU3BKOM
YpOBHE IPUMEHSATH
METOJIBI €ECTECTBEHHBIX
HayK IIpH
HCCJIEIOBAHUY 3a]1a4

YMeerT Ha cpeiHEM
YPOBHEC NIPUMCHATH
METOAbI €CCTCCTBCHHBIX
HayK IIPU UCCIIEI0BaHUU
3ajgau

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

Bnanetrs B4:
HaBBIKAMH aHAJIN3a,

He BJIaaACCT HaAaBBIKaMH
aHalJiu3a, CHHTEC3a U

BJ'Ia,Z[CeT Ha HU3KOM
YPOBHE HaBbIKaMH1

Buageer Ha cpenHem
YpOBHE HaBBIKAMU

Binaneer B
COBEPILIEHCTBE

000011eHus aHaJM3a, CHHTE3a U aHaJM3a, CHHTE3a U HaBBIKaMM aHAJIN3a,
CHHTE3a U 00001eHNs
WH(OpMALH nHdopmannu 0000meHns 0000meHnss ”HPOPMALMK | CHHTE3a M 0000IeHNs]
P nHpOpMaIIU nHbOpMaIUU
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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, HCXOMS 13

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 OTPaHUYECHH. 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 WCXOJSl 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
IIporpamMmm 1
HaKJIa/IbIBAEMbIX
JIMIEH3USIMA
OTpaHUYEHHUN

He 3naeT BubI
JIUIEH3UPOBAHUS
KOMIIBIOTEPHBIX
IIporpamMm u
HaKJIabIBAEMbIX
JIULEH3UAMU
OTpaHUYEHHUH

3HaeT Ha HU3KOM
YPOBHE BHIBI
JUIEH3UPOBAHUS
KOMITBIOTEPHBIX
porpamMmM 1
HaKJIa/{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: 0popMIIATh
MIPOTPaMMHBIN KOJ B
COOTBETCTBHU C

He ymeet opopmisaTs
MIPOTPaMMHBIN KO B
COOTBETCTBHU C

‘YMeeT Ha HU3KOM
YpoBHE 0QOPMIISITH
MIPOrpaMMHBIN KOJ B

YMeer Ha cpeiHeM
YpOBHE 0OPMIIATH
MIPOrPaMMHBIN KO B

YMeeT Ha BBICOKOM
YpOBHE OQOPMIISATH
MIPOTPaMMHBIN KO B

TpeOOBaHUAMH, COOTBETCTBHH C COOTBETCTBHH C COOTBETCTBHH C
TpeOOBAHUAMI,
IPUHATBIMH VT TIPUHATBHIMH IS TpeOOBAHUSIM, 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 aMSIHOM 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/:[%14  VaeTOM 3aJ[a4M C YUYETOM 3aJ1a49M C y4ETOM 3aJ1a4M C YU4ETOM podeCcCHOHANTBLHON
oc CHI}; PECYPCHBIX: PECYPCHBIX: PECYPCHBIX: BPDEMCHHBIX, | 3a7a4H C y4EeTOM
E ei};Hme. BPEMEHHBIX, BPEMEHHBIX, (UHAHCOBBIX — PECYPCHBIX:
q)zmaﬂcosm’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-IIPaBOBOM
JIOKyMEHTaluen

HOPMAaTUBHO-IIPAaBOBOM
JIOKyMEHTaluen

OrpaHUYeHUl B
COOTBETCTBUH C
HOPMAaTHBHO-TIPaBOBOI1
JIOKyMEHTaluel
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IKC-9.1.
PaszpabartbiBaet mian
U peanu3yeT MmocT
MPOJIAXKHOE
o0cITy>)KuBaHUE U
CepBUC
OMOTEXHUYECKUX
CHCTEM M U3JCIIHH,
COCTaBIISICT
TEXHOJIOI'MYECKHUEC
KapThl TOCT
MPOJIYKHOTO
o0CIyKUBaHMSI,
COCTaBIISICT
nepeveHb
TEXHHUYCCKHUX
CpEICTB,
HEOOXOTUMBIX JIIsI
MOCT MPOAXKHOTO
obcy)KUBaHUS,
thopmupyet pabodee
MECTO ISl TIOCT
MIPOJAKHOTO
00cITy)KMBaHUS,
UCTIONB3YS
JUCTAaHIIMOHHBIC
HU3MEPEHHUS,
KOHTPOJIIb
TEXHHYECKOTO
COCTOAHUA

3uats 37:
TEXHOJIOTHH
pa3paboTKH IiaHa
MIOCT MPOJAYKHOTO
oOcCITyXKMBaHHE U
cepBuca
OMOTEXHUYECKUX
CHCTEM M H3ICITHH,
TEXHOJIOTHUYECKIX
KapT MocT
MIPOJIA’KHOTO
o0CITyKHBaHHS,
MepeyHs
TEXHUYECKUX
CPEICTB,
HEOOXOIMMBIX ISt
MOCT MPOJAKHOTO
00CITyKMBaHHS,
(hopmupoBaHus
pabouero Mecra aJis
MOCT MPOJAYKHOTO
00CITyKHBaHHS,
WCTIONB3YS METOJIBI
MIPOTPaMMHUPOBAHUS
Python, anroputmer
peleHus 3a1a4 ,
KOMITBIOTEPHBIX
TEXHOJIOTHH U
cpeacTB 00paboTKH
rH(pOpMaIuu

He 3naer sTans! u
3amaun (aKTOPHOTO
aHaNM3a u
MIPOTHO3UPOBAHUS B
po¢eCCHOHATBHOM
JeATEILHOCTH

3HaeT Ha HU3KOM
YPOBHE 3TAaIlbl U 3a1a4H
(akTOpHOTO aHANIH3a U
HPOTHO3UPOBAHHUS B
npodeccHOHATBHOM
JIeSITEIIbHOCTH

3HaeT Ha CpeTHEM
YPOBHE 3TaIlbl U 3a1a4H
(aKTOpHOTO aHANH3a U
NPOTHO3UPOBAHHUS B
npodeccHOHATBHOM
JIeSITEIIbHOCTH

3naet Ha BrIcOKOM
YPOBHE 3TAIIbI U
3amadn GaKTOPHOTO
aHanmu3a u
MIPOTHO3UPOBAHUS B
npoQeCCUOHATBHOM
JeITEILHOCTH
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KO,H KOMIICTCHIIMHU

KO}_'L 1 HAUMCHOBAHHC
HHAWKaTopa
JOCTHXKCHUS

kommeTermn (1K)

OMOTEXHHYECKUX
CHCTEM U CUCTEMBI
HCKYCCTBEHHOI'O
HHTEIIEKTA

Kon u HaumenoBanue
pe3ynbTata 00y4eHUs
10 JUICIUTUINHE

Kpurepun olieHnBaHMs pe3yIbTaTOB 00yUYESHUS

1-2

3

4

Ymers V7:
COCTaBIIAATh IUIAH
MOCT MPOJAKHOTO
00CITyKUBaHUS U
cepBuca
OMOTEXHUYECKUX
CHUCTEM W U3JICITUH,
TEXHOJIOTHYECKHE
KapThl OCT
MIPOAAKHOTO
00CITyKHBaHHA,
nepevyeHb
TEXHUYECKUX
CpeACTB,
HEOOXOIUMBIX IS
MOCT MPOJAKHOTO
00CITyKHBaHHUS,
(hopmupoBaHus
pabouero mMecTta amst
MOCT MPOJAKHOTO
00CITyKHBaHHS,
HCHOJB3YS] METOIBI
MIPOTPaMMHUPOBAHUS
Python, anroputmsl
peuieHus 3aaad ,
KOMITBIOTEPHBIX
TEXHOJIOTUH U
cpeacTB 00paboTKH
nHpOpMaLUH

He ymeer pewats
MIPaKTHYECKUE 3aJa4Un
10 COCTABJICHHIO
IUTaHA TIOCT
MIPOIaKHOTO
00CITy)KUBaHHS U
cepBuca
OMOTEXHUYECKUX
CHUCTEM U U3ACIUH,
TEXHOJIOTHYECKHE
KapThl TIOCT
TIPOJIA’KHOTO
o0CITy>)KUBaHUS,
TIepeUeHb TEXHNIECKIX
CPEACTB,
HEOOXOANMBIX ISt
HOCT HPOJAYXKHOTO
o0cyKuBaHUs,
(dbopmupoBaHust
pabouero mecTa IS
HOCT HPOJAYXKHOTO
o0cyKuBaHUs,
UCTIONB3YsT METOIbI
TIPOTPaMMHUPOBAHUS
Python, anropurmst
pemeHus 3aad ,
KOMITBIOTEPHBIX
TEXHOJIOTH U CPEICTB
006paboTku
nHbOpMaNU U
HCKYCCTBEHHOTO
HHTEIJIeKTa

‘YMeeT Ha HU3KOM
YpOBHE pemIaTh
MPaKTUIECKUeE 3a/1a49H
IO COCTaBIICHHUIO
TUTaHa ITOCT
MIPOAAXKHOTO
o0cmy)KuBaHuUs U
cepBuca
OMOTEXHUUYECKUX
CHUCTEM U U3JCTUH,
TEXHOJIOTHYECKHUE
KapThI ITOCT
TIPOAAKHOTO
00CITy)KUBaHUS,
MePEYCHb TEXHIMUCCKUX
CpEeICTB, HEOOXOTUMBIX
JUIA TIOCT MPOJJa’KHOTO
obcmyKuBaHusl,
¢dopMHupOBaHUSL
pabouero mecrta Jyis
MOCT MPOJAKHOTO
obcmyKuBaHusl,
HCIIONB3YS METOJIBI
MIPOTPaMMHUPOBAHHS
Python, anropurmst
peuieHus 3anad ,
KOMITBIOTEPHBIX
TEXHOJIOTHH U CPELICTB
00paboTku
nHPOPMALINHU U
HCKYCCTBEHHOTO
MHTEJUIEKTa

YMeeT Ha cpenHeM
YPOBHE peniaTh
HpaKTUYECKUE 3a1auH 10
COCTaBJICHUIO IUIAHA
HOCT NPOJa’KHOTO
o0cITy)KMBaHHs U CEpBUCa
OMOTEXHUUECKHX CUCTEM
U U3JETINH,
TEXHOJIOTUUECKHE KapThl
MOCT MPOJIAKHOTO
o0cCITy)KUBaHUS,
nepeYeHb TEXHHYESCKUX
CpencTB, HEOOXOIUMBIX
IUTS IOCT TIPOJIAKHOTO
00CITy)KUBaHUS,
(dopMHupOBaHUL
paboyero mecTta JJist TOCT
MPOJIAKHOTO
o0cnmyKuBaHus,
UCTIONb3Ysl METOMBI
POrpaMMHUPOBaHUS
Python, anropurmst
penreHus 3a1ad ,
KOMIBIOTEPHBIX
TEXHOJIOTHH U CPEACTB
00paboTku MH(pOpMALUH
1 HCKYCCTBEHHOTO
MHTEJJIeKTa

YMeeT Ha BBICOKOM
YPOBHE penIaTh
MIPaKTHYECKHE 3aJaun
10 COCTABJICHHIO
TUIaHA TOCT
HPOJaKHOTO
00CITy)KUBAHUS U
cepBuca
OMOTEeXHUYECKHIX
CHUCTEM U U3JCIUH,
TEXHOJIOTHYECKHE
KapThlI TOCT
MIPOIAKHOTO
o0cITy)XHBaHUS,
TepeueHb TEXHNIECKUX
CPEACTB,
HEOOXOIUMBIX IS
HOCT NPOJAKHOTO
obcmyKuBaHus,
(dbopmupoBaHus
pabouero mecTa ISt
HOCT NPOJAKHOTO
o0cCITy)KUBaHUS,
HCTIONB3YST METOIBI
MIPOrpaMMHPOBaHUS
Python, anropurmst
pemeHus 3a1ad ,
KOMITBIOTEPHBIX
TEXHOJIOTHi U CPELCTB
obpaboTku
HHQOPMALIIHT 1
UCKYCCTBEHHOTO
WHTEJUIEKTa
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KO,H KOMIICTCHIIMHU

Kox u HanmeHoBaHME
UHIUKATOpa
JOCTHKEHHS

kommeTermn (1K)

KOII 1 HAMMCHOBAHUC

Kpurepun olieHnBaHMs pe3yIbTaTOB 00yUYESHUS

pe3ynbTata 00y4eHUs 1-2 3 4 5
10 JUCIUIIIINHE
Bnaners B7: He Bnaneer ymenusamu | Brnageer Ha HU3KOM Bnageer Ha cpenHemM Bmaneer B
YMEHHSAMH IO IO COCTABJICHUIO IJIaHA | YPOBHE HABBIKAMH II0 YpOBHE HaBBIKAMH TI0 COBEpILICHCTBE

COCTaBIICHHIO TUIaHA
IIOCT MPOJA’KHOTO
oOcCITyXKMBaHHE U
cepBuca
OMOTEXHUYECKUX
CHCTEM M H3ICITHH,
TEXHOJIOTHUYECKIX
KapT MocT
MIPOAAKHOTO
00CITyKHBaHHA,
MepeyHs
TEXHUYECKUX
CPEACTB,
HEOOXOIMMBIX ISt
MOCT MPOJAKHOTO
00CITyKMBaHHS,
(hopmupoBaHus
pabouero Mecra aJis
MOCT MPOJA’KHOTO
00CITyKMBaHHS,
WCTIONB3YS METOJIBI
MIPOTPaMMHUPOBAHUS
Python, anroputmer
peleHus 3a1a4 ,
KOMITBIOTEPHBIX
TEXHOJIOTHH U
cpeacTB 00paboTKH
rH(pOpMaITuu

MOCT IIPOJA’KHOTO
oOciTy>)XxnBaHUE U
cepBHca
OMOTEeXHUYECKUX
CHUCTEM U U3ACIUH,
TEXHOJIOTHYECKHX KapT
MOCT MPOJAKHOTO
00CITy)KUBaHUS,
MePEYHS TEXHUYCCKUX
CpEICTB,
HEOOXOMMBIX IS
HOCT TPOJAKHOTO
o0CITy>)KUBaHUS,
(dbopmupoBaHUs
pabouero mecTa s
HOCT HPOJAYXKHOTO
o0cyKuBaHUs,
UCIIOJIB3YS METO/IBI
HpOrpaMMHUPOBAHUS
Python, anropurmst
peLreHus 3a1a4 ,
KOMIBIOTEPHBIX
TEXHOJIOTHH U CPE/ICTB
00paboTKH
nHdopmannu

COCTaBJICHUIO IIaHA
MOCT MPOJAKHOTO
obciry>)kuBaHUE U
cepBuca
OHOTEeXHUYECKUX
CHUCTEM U U3JETUH,
TEXHOJIOTUYECKHUX KapT
MOCT MPOJIAYKHOTO
00CITy)KUBaHUS,
MepeYHs TEXHUIECKUX
CpeACcTB, HEOOXOMUMBIX
JUISL TIOCT TIPOAAXKHOTO
00CITy)KUBaHUS,
(dbopMupoBaHUSL
pabouero mecrta Jyis
MOCT MPOJIAYKHOTO
obcmyKuBaHusl,
UCTIONIb3Ysl METO/bI
POrpaMMUPOBAHUS
Python, anropurmst
pemnieHus 3anad ,
KOMITBIOTEPHBIX
TEXHOJIOTHH U CPEACTB
00paboTku
nHdopmanuu

COCTABJICHHIO IUIaHA MIOCT
HPOAAXKHOTO
oOciTy)XMBaHHE U CepBHCa
OMOTEXHUUYECKHX CUCTEM
W 3TN,
TEXHOJIOTUYECKHUX KapT
MOCT MPOJIAKHOTO
o0cIy)KUBaHUs, IEPEUHS
TEXHUYECKHUX CPEICTB,
HEOOXOAMMBIX IS TOCT
HPOAAXKHOTO
o0CITy)KUBaHUS,
(dopMupoBaHUL

pabouero MecTa Juisi OCT
MPOJIA’KHOTO
o0cmyKuBaHus,
UCTIOJNb3Ysl METOMBI
POrpaMMHUPOBaHUS
Python, anropurmst
peuieHus 3aad ,
KOMIBIOTEPHBIX
TEXHOJIOTUI U CPEICTB
00paboTku MH(pOpMALUH

HaBBIKAMH 110
COCTaBJICHUIO ILIaHA
MOCT MPOJAKHOTO
00CITy)KUBaHUE U
cepBuca
OMOTEXHUYECKUX
CHUCTEM U U3JCTUH,
TEXHOJIOTHYECKHUX KapT
MOCT MPOJAKHOTO
o0cITy)XKUBaHUS,
MepeyHs TEXHUIECKUX
CpE/CTB,
HEOOXOAUMBIX IS
MOCT MPOJIAYKHOTO
obcmyKuBaHus,
(dbopmupoBaHus
pabouero mecTa st
HOCT NPOJAYKHOTO
obcmyKuBaHus,
UCTIONB3YST METO/IBI
MPOrpaMMHPOBAHUS
Python, anropur™msi
pemeHus 3aad ,
KOMITBIOTEPHBIX
TEXHOJIOTHH U CPEACTB
0b6paboTku
uHpOpMAITUT
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