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1. Henu u 3a7a4u 0CBOECHHS JMCIHUIIHHBI

[lenb MUCIUIUIMHBI 3aKIIOYACTCS B OBJIAJCHUU (yHIAaMEHTAIBHBIMH 3HAHUSMH B 00J1acTH
HEMPOHHBIX CETEH M X UCIOJb30BAHUM IIPU PEIICHUN HAYYHBIX M MPHUKJIAJHBIX 33a4.

3ajaun JUCUUILIINHBIL:

— wu3ydeHue 0a30BBIX  TEOPETHUECKUX  OCHOB  METOJOJIOTMM  HEUPOHHBIX  CETEH,
MaTeMaTUYeCKUX MOJENIEN U METOJ0B, JIEKAUIUX B OCHOBE HEHPOHHBIX CETEH;

— ¢opMupoBaHHEe yYMEHUN BBIOOpA APXUTEKTYpbl HEUPOHHOH CeTH ¢ YYETOM OCOOEHHOCTHU
penlaemMsbIx 3a/ad,;

— ¢opMUpOBaHME YMEHUU peanu30BaThb HEHPOHHYIO CETh C MCIOJIb30BAaHHUEM MAKETOB
[porpamu;

— ¢opMupoBaHHE HABHIKOB pabOThl ¢ HAOOpaMU JAHHBIX, MCHOJIB3YEeMbIMU MAJsi OOy4YeHUS
HEUPOHHOMW CETH;

— ¢opMupOBaHME YMEHHI aHalu3a pe3yJbTaTOB padOThl HEMPOCETH U KOPPEKTHUPOBKHU

MMOCTPOEHHBIX MOJIEIIEH.

2. Mecro qucuuniauabl B cTpykrype OIIOII BO

JluctmuinHa OTHOCHTCST K JUCHHIUIMHAM JiieKTuBHOTO Momyns «Digital & IT. MammaHOE
oOyueHue U aHallu3 JaHHBIX» 4acTH y4eOHOro riaHa, GOpMUPYEMO ydacTHUKaMH 00pa30BaTeIbHBIX
OTHOIIEHUU.

Heo6xoauMbIMu yCITOBUSMH 171 OCBOCHUS UCITUTUIMHBI SIBIISTFOTCSI:

— 3HaHWE OCHOBHBIX TMOHSATHH  JMCKPETHOM  MaTeMaTWuKH, TPUKIAJAHON  anredphl,
BBIYMCIIUTEIIBHON MAaTeMaTHKH;

— 3HaHWe OCHOB s3bIKa MporpamMmmupoBanue Python, ymenwe pa3pabaTeiBaTh alrOpUTMbI
pELIEHHMS 3a/1a4 U 3alUChIBATh UX Ha A3BIKE MPOrPAMMHUPOBAHMUS;

—  BIJIaJIeHWE HABBIKAMHU MCTIOJIB30BaHUSI KOMIIBIOTEPHBIX TEXHOJIOTHH U CPEJCTB 00pabOTKH
nH(pOpMaLINH.

Coaepxanure JUCHUIUIMHBI CIIYKUT OCHOBOM JUisi ocBOeHUs nucuuiuiH «llpukianneie 3anaun

AHAJIN3a JaHHBIX», OJId ITPOXOKACHUA ITPAKTUKH, HaquO-HCCHeZLOBaTCHLCKOﬁ pa6OTBI.

3. Pe3yabTarnl 00yueHHs 1O JTUCHUIIIHHE
[Tpornecc n3yyeHust TUCIMIUIMHBI HAIIpaBJieH Ha (OPMUPOBAHUE CIETYIOIUX KOMIIETEHIIHIA:

Tabmuna 3.1

Kon n HaumeHoBaHue
WHJUKAaTOpa JOCTHKEHUS
xomnerexin (/1K)

Kona u nammeHnoBanue
KOMIIETEHIIUHA

Kox 1 HanmeHOBaHUe pe3yiabpTaTta 00y4eHus 0
JUCLUIUINHE

3



YK-1. CnocoOeH 0CyIIeCTBIATh
KpPUTHYECKUH aHAIN3
MPOOJIEMHBIX CUTyallnil Ha
OCHOBE CHCTEMHOTO TIOJX0/1,
BEIpPAa0AaTHIBATH CTPATETHIO
IEeUCTBUI

VYK-1. 3 Ocymecrsuser
CHCTeMaTH3aII0 HH(OpMALUH
Pa3INYHBIX TUIOB IS aHAIN3a
MIPOOJIEMHBIX CHUTYaIH.
BripabateiBaeT cTpaTeruto
JEUCTBUH 1Sl TOCTPOECHUS
AJITOPUTMOB PEIICHHS
MIOCTABJICHHBIX 3a/1a4.

3uath: 31 KIaccHUecKre MaTeMaTHIECKUE
MOOCIH, TPUMEHACMBIC B PA3JITMYHBIX o0JacTax
YeJI0BEUYCCKOU IS TSILHOCTH

YMets: Y1 MomnpunupoBaTh KIACCHYECKUE
MaTeMaTHYECKHE MOJICIH IS PEIICHHs
KOHKPETHBIX 33/1a4 PO(eCCHOHATBHOM
JIEATENBHOCTH

Bnanmers: B1 imeeT ombIT IpUMEHEHHUS] METOIOB
MaTEeMaTHIECKOTO MOESIUPOBAHUS ISl PEIICHUS
KOHKPETHBIX 33]1a4 MPO(eCCHOHATBHOM
eATEILHOCTH.

VYK-1.5. BeipabatsiBaet
CTpaTeruIo AEUCTBUMN It
TIOCTPOEHHUSI aJITOPUTMOB
pelIeHNs TOCTABIEHHBIX 3aa4

3HaTh: 32 cOCOOBI IPUMEHEHHST MOJIeNeH
HEWPOHHBIX ceTel it 00padOTKU HHPOPMALUH U
pacro3HaBaHus 00pa3oB

YMeth: Y2 olleHUBaTh KauecTBO 00ydeHUs
MoJieield MalIMHHOTO 00yYeHUst;

Bnanerts: B2 texHOnOruaMM aHaauza u
HUHTEPIIPECTAllNU TOJTYUYCHHBIX JaHHBIX B obyacTu
HMHTCJJICKTYAJIbHBIX CUCTCM.

VYK-2. CnocobeH ynpaBiarts
MIPOEKTOM Ha BCEX JTaIax ero
KHU3HEHHOTO IHKJIa

VYK-2.1. ®opmynupyer B paMKax
MIOCTABJICHHOH LeJIN MPOEKTa
COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 337124,
00€eCIIeUNBAIOIINX e¢
noctikenue. Onpenenser
OXKHJaeMble PE3YJIbTAThI
peLIeHus BBIICJICHHBIX 3a71a4.

3naTh: 33 MOCTAaHOBKY OCHOBHBIX 3a/1a4
MAIIMHHOTO O0YYeHNs, OCHOBHBIC TIOHATHS 1
0a30BbIf MaTEMaTHYECKUH anmapaT HEYETKOM
JIOTHKH;, CTIOCOOBI THOPHUIM3AINN METOIOB
BBIYHCIIMTEILHOIO HHTEIEKTA C
HCIOJIE30BaHUEM

TPaJULIMOHHBIX METO/I0B ONITUMU3AIINU U
pacno3HaBaHHs 00pa3oB

YMethb: V3 npoBOAUT aHATH3 3a4a4H 15
BI)I60pa Hauyqmero MeTtoaa BEIYUCIUTCIIBHOTO
HUHTCJIJICKTAa UJIN FI/I6pI/I£[HOFO MCTOJA,
MNOAXOASANIETO JUIsl KOHKPETHOM 3a1a4y;

Bnanets: B3 uHCTpyMEHTaM# MPOCKTHPOBAHUS U
OIICHKa KaueCcTBa MOJIeJIeil HEMPOHHBIX ceTei

VYK-2.2. IIpoekTupyeT pemeHne
KOHKPETHOH 33/1a4H [IPOEKTA,
BEIOMpAst ONITUMAITBHBIHN CITOCO0
ee PeIeHHs, HCXOAS U3
JEeHCTBYIOIIHMX PABOBBIX HOPM H
HUMEIOIIHUXCS PECYPCOB U

3HaTh: 34 OCHOBHBIE APXUTEKTYPbI
HNHC u 00nacTi X MPUMEHEHST, OCHOBHBIE
criocoOsI U ipasmia ooydenus MHC.

YMetb: Y4 olieHHBAaTh Ka4eCTBO OOYUCHUS
Pa3IMIHBIX MOJeneit
HNHC; mogenuposate UHC cpencrsamu

OrpaHHYeHHH HeliponakeroB Matlab
NNTool.
Brnanets: B4 HaBIKaMu
pelieHust 3a1a4 alrnpoKCUMAaIHH,
MPOTHO3UPOBAHMUS,
KiIaccu(UKAIUK JaHHBIX,
pacno3HaBaHHs 00pa3oB
[IKC-4 Crnoco6nocts | ITKC-4.3. OcymectBieHue | 3HaTh: 35 BHIBI, CTPYKTYPY,
ucciaen0BaTh U 0000IIATh OIBIT | MOWCKA, XpaHEeHHe, 00pabOTKU M | IPUHILMUIIEI U METO/BI CHCTEMHON OpraHU3aluu
WHXKEHEPHO-TE0/Ie3UIECKUX aHaM3a nHdopmannu n3 | HEHpPOHHBIX ceTel;
N3BICKAHMH, Ka4eCcTBO | MEYaTHBIX M DJJEKTPOHHBIX | YMeTh: Y5 UCIOIb30BaTh OCHOBHBIC
nH(pOpMaMOHHBIX CHCTEM | HCTOYHHMKOB, MH(OPMALUOHHBIX | HEWPOHHBIE CETH JUIT 0OpabOTKH
oOecreueHus uHpoOpManueH | cucTeM obecreueHus | HHPOPMALIUHY;
IPaJIOCTPOUTENBLHON IPaJIOCTPOUTENLHOM Brnaners: B5 Mmeronamu ananuza u
JIeSITEIbHOCTH NEATENbHOCTH, TPEACTABIATh €€ | CUHTE3a IPH CO3AaHUH, UCCIIEN0BAHUU U

B TpebyemoM
HCTIOJIb30BaHUEM
WHPOPMAINOHHBIX,
KOMIBIOTEPHBIX TEXHOJIOTHH

dbopmare ¢

JKCIUTyaTallul HEUPOHHBIX ceTei

4. O0beM AUCHUILINHDI




OO0mui 00beEM QUCHUILIMHEI COCTABIIAET 3 3a4ETHRIX eqnuHulbl, 108 gacos.

Tabnuna 4.1.
AyIUTOpHBIC 3aHATH/KOHTaKTHas padoTa, Jac. dopma
dopma Kypc/ YAMTOP D 2 CamocrositensHas p .
IIpakTrdeckue JlabopatopHsie IIPOMEXYTOYHOMN
00yueHHs ceMecTp Jlexrum paboTa, vac.
3aHATHS 3aHSTUS aTTeCTAIN
OYHas 477 14 26 - 68 3a4uéT

5. CTpykTypa M cojep:KaHue TUCHUIITHHBI

5.1. CtpyKTypa JUCIUTIIIMHBI/MOTYJIA.

oyHas ¢opma odyuenus (OPO)

7 cemectp
Tabnuna 5.1.1
CTpyKTypa OUCLMILINHBL/MOIYIS AyauTopHbie
Ne PYKTypa auett Y 3aHATHS, Yac. CPC, Bcero, Ko HJTK OrneHoYHBIE
T1/TI Howmep HanmenoBanue | Tip. 146, gac. qac. cpencrea
paszena paszena
3aganue Ha
MIPAKTUIECKY
BBenenue B TeMaTuky ﬁo 1 pabory
1 1 MCKYCCTBEHHBIX 1 2 - 5 8 —
N . BOMPOCHI IS
HEHPOHHBIX CETEH
3aIUTH,
BOTIPOCHI
TecTa
3agaHue Ha
MIPAaKTUIECKY
[TakeTs! mporpamMm s 0 paGoty
. Ne 2,
2 2 paboTsl ¢ HelipoHHBIME | 1 2 - 5 8
BOTIPOCHI LIS
ceTIMHU
3aIMTEHI,
BOTIPOCHI
YK-1.3. ézczlme Ha
YK-L5. m HaKTI/IquK
VK-1.6. mp a6OT-‘V
OO06yueHne HEUPOHHOI YK-L.7. Ne 3 b !
3 3 ceTi; Ha6ops! paHHBIX 1 2 ) 5 8 VK-2.1. B(_)H,OCI)I S
- HA00pEL A VK-2.2. Pocsl U1
MKC-4 3. 3aIUTH,
BOTIPOCEI
TecTa
3aganue Ha
ITonnocBsA3Has HPAKTHHCECKY
N 0 paboty
HEHpOHHAs CETh No 4
4 4 HIPSMOTO 1 2 - 5 8 -
BOTIPOCHI LIS
pacnpoCTpaHeHHUs SamTE
(FNN) !
BOIPOCHI
TecTa
3amanue Ha
MPAKTUIECKY
IToctpoenmue 10 paboty
5 5 | APXUTCKIYpEI 1| 2 i 5 8 Ne5,
HEHPOHHOM CeTH U ee BOTIPOCHI LIS
oOyueHme 3aIUTEHI,
BOTIPOCEI
TecTa




3amanne Ha

MIPAKTHIECKY
0 paboty
6 6 Pabora ¢ TensorFlow u 1 2 5 8 Ne 6,
Kaggle BOIIPOCHI UTSt
3aIIUTHI,
BOTIPOCHI
TeCcTa
3ajmaHue Ha
MPAKTUICCKY
AHanu3 kayecTBa o padoty
N N Ne 7,
7 7 00y4eHHs HeHPOHHOU 1 2 5 8
e BOMPOCHI IS
3aIUTHI,
BOTIPOCHI
TecTa
3amanne Ha
MIPAaKTUIECKY
[Ipumenenne 0 paboty
8 8 HEHUPOHHBIX CETeU I 1 2 5 8 Ne 8,
peleHns 3a1a9u BOTIPOCHI LIS
perpeccuu 3aIHUTHI,
BOTIPOCHI
TECTa
3amanue Ha
MPAKTUICCKY
10 paboty
9 9 g:f?ngil:éecmﬂ 1 2 5 8 YK-1.3. 1]3%1'? ,
p VK-15. POCHI TUIS
VK21 3aIIUTHI,
VK22 BOTIPOCEI
TKC-4.3. e
3aganue Ha
MIPAKTHIECKY
[IpensaputenbHO ﬁo 10 padory
10 10 00yueHHbIe HelipoHHbIe | 1 2 5 8 o
et BOMPOCHI ISt
3aIUTHI,
BOTIPOCHI
TeCcTa
3amanue Ha
Hetiponnsle cetu ans HpaKTHq%CKy
11 11 3a7a4 00paboOTKH 1 2 5 8 ﬁo 11 paboty
€CTECTBEHHOTO SI3BIKa '
BOTIPOCHI LIS
3alIATHI
3aganue Ha
MPAKTUIECKY
10 paboty
12 12 Pe]fyppeHTHHe 3 4 13 20 Ne 12,
HEHPOHHBIC CETH BOMPOCHI IS
3aIUTHI,
BOIPOCHI
TecTa
YK-1.3. Bonpocst
VK-1.5. s 3au€Ta (B
13 | 3auér - - - - YK-2.1. ¢dopme TecTa)
YK-2.2.
IIKC-4.3.
Uroro: | 14 26 68 108




5.2. Coneprxanue TUCHUTUTHHEIL.

5.2.1. Cogeprxanue pa3aenoB AUCUUIUIMHBI (IUJAKTHYECKUE €IMHULIBI).

Pasnen 1. «BBeneHune B TeMaTHKy MCKYCCTBEHHBIX HEHPOHHBIX CeTeH». XPOHOIOTHMUYECKUE ITaIlbl
pa3BUTUS HEWPOHHBIX ceTell. Mogens uckyccTtBeHHOro Hevipona Mak-Kamnmoka u Ilurca, Ilepcentpon
PozenOmnarra. OnHOCIONHHBIE 1 MHOTOCIIOMHBIE HeHpOHHbIE ceTH. CeTH MPSMOro PacpOCTPAHEHUS U CETH C
oOparHbiMH cBs3siMU. [loHsATHE «TiyOOKHME HEHpOHHBIE ceTW» W UX npenmymiecTBa. Kiaccuduxarms
HEWPOHHBIX CETeH B pa3pe3e paclHpOCTPaHEHMsl CUTHAJIA U INIyOMHbI HEMPOHHOM ceTH. 3ajauu, pelaeMble
IIIyOOKMMH HEeHpOHHBIMM ceTssMu. DyHkimu aktuBaiuu. OOopynoBaHHE, IPUMEHAEMOE Ul HEMPOHHBIX
cereir. CUDA — nporpammusiii uatepdeiic st GPU ot komnanuu NVIDIA.

Paznen 2. «[laketsr mporpamMm yisi pabOTHI ¢ HEHPOHHBIMU ceTsiMi». O030p MaKeTOB MPOrPaMM.
[Makersr s pabotel ¢ manHbiME. [laketst NUMPY wu Pandas. TlakeTel jisi MAIIHHHOTO OOYyYEHHMS.
JHuctpubytus Anaconda, makerst JupyterLab, Jupyter Notebook. bubmmorexu Python msst MoaenupoBanust
u oOyuenus HewiponHoi ceru. Ilakersi TensorFlow, Theano, Keras. Pabora ¢ cepsucom Google
Colaboratory.

Paznen 3. «O0yuyenue HeliponHoi cetu. Habopb! nanHbIX». OOydeHue ¢ yuureneM, oOydeHue 6e3
yuurens, o0ydeHue C MOJKperyIeHueM. AJropuT™M OOpaTHOrO pacrpocTpaHeHust omMOKu. Tumbl 3ajad,
3pPEKTUBHO pEIIAEMBIX C TOMOIIBI0 TIIYOOKMX HEWPOHHBIX CETe (3aayd paclO3HABAHMS, 3a/1a4d
KJIacCU(pUKalnK, 33/1a4i PEerpeccuH, 3a1aun kiacrepusanun). Habopel naHHBIX A71s1 00ydeHus: HEHPOHHOM
ceTd. TpeHnpOBOUHBIE, TECTOBBIE U MPOBEPOUHBIE JaHHbIE. BO3MOKHOCTH MakeToB 1O paboTe ¢ Habopamu
nanHbIx. [lonsitie smoxu oOydeHus. [lowick HaOOPOB MaHHBIX M3 pa3anuHbIXx HcTounukoB (Githab u
JPYTHX).

Paznen 4. «[lomHocBsI3HAs HEHpOHHAs ceTh npsiMoro pacnpoctparenus (FNN)». Ananus mHabopa
JAHHBIX C TOYKU 3pEHMs JaJIbHEHIIEro mocTpoeHus HeWpoHHON ceTH. KoanuecTBO CKPBITHIX CIIOEB U
KOJINYECTBO HEHPOHOB. ba3oBble 00BEKTHI M HapaMeTpbl OOBEKTOB TIyOOKMX HEHPOHHBIX ceTel B
TensorFlow.

Paznen 5. «IlocTpoenne apXUTEKTypbl HEHPOHHOW ceTH W ee o0ydeHue». MeTpUKu KadecTsa.
Metpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®@yHkiuu noTepb U ONTHMH3ATOPBI
oOyuenust. DyHKIUM TOTeph M onTHUMU3aTopel oOyueHus. Pynkmum SGD, RMSprop, Adam.
Pacrio3znaBanue npeametoB oaex bl — Ha0op panHbix MNIST. Ipencka3anue 0o0ydeHHOW HEHPOCETH.

Pa3nen 6. «Pabota ¢ TensorFlow u Kaggle». O0bekThl, GyHKIMH W MapamMeTpbl 0OBEKTOB
rnyOookux HeiipoHHbIX ceteld B TensorFlow. Pa6ora ¢ mnardopmoit Kaggle. BosmokHoCTH cepBuca.

OcnoBnoli ¢pynknuonan miardopmer Kaggle. CopeBnoBanus Ha Kaggle.



Paznen 7. «Ananu3 kadecTBa 00ydeHUs HEUPOHHOU ceTu». OlleHKa peaTbHOTO KayecTBa MOJICTH
HEHpOHHOI ceTm W Habopbl MaHHBIX. lloHsATHE «mepeoOydenuey» HelpoHHoOU cetu. OmpeneneHue
nepeoOyyeHHs U METO/IbI OOPHOBI C HUM.

Paznen 8. «lIpumeHeHre HEUPOHHBIX CETEH I peleHus 3a1aun perpeccuny. [llkanmupoBanue u
HOpMaJM3alusi BXOJHBIX JaHHBIX. BbiOOp MeTpuk kauecTBa, (QyHKUMHA OMMOOK M aKTHBAIMH B
3aBHCHUMOCTH OT pPEIIacMOMN 3aJ1auH.

Paznen 9. «CBéprounble HeWpoHHbIE ceTh». CpaBHEHHE MOJHOCBA3HOH M CBEPTOYHOM
HEWPOHHBIX CETEeH IpPH PEIICHWH 3a7a4 paclio3HaBaHUs H300pakeHWi. Smpo cBEpTku. Matpuia
n3o0paxkenuit. Ciaou cBEPTkU U cion moaBbIOOpku. MHcTpymentsl Keras m TensorFlow, kotopsie
MO3BOJISIOT TOCTPOUTH CBEPTOUHYIO HEUPOHHYIO ceTh. CBs3b MEXAy Ha0OpaMH MJaHHBIX H
apxuTekTypoi HeiiponHoii cetn. Habop manueix CIFAR-10. Apxutektypa cBéprounoii cetu LeNet 5.

Paznen 10. «IIpeaBapurenbHo oOydeHHbIE HEHpOHHBIE ceTH». [IpemmyiecTBa MCHOIb30BAHUS
IpeIBapuTeNIbHO O0y4eHHBIX HEMPOHHBIX ceTell. Heipocetu, oOydeHnHble Ha Habope nanHbix ImageNet.
O030p COBpeMEHHBIX MPEABAPUTEIHEHO O0YUYCHHBIX apXUTEKTYP HEHPOHHBIX CeTEH ISl peIIeHUs 3a1a4n
pacrio3naBanus u3oOpaxenuii. [IpenBapurensHo oOyueHHbie Heiipocetn VGG, ResNet, Inception,
DenseNet, Exception. IleperHoc oOy4eHuss B HEHpOHHBIX ceTsiX. IlepeHOC OOy4YeHHs Ha HpUMEpE
npeBapuTeNbHO 00ydeHHOoU HeilpoHHol cetu VGG16.

Paznen 11. «Heiliponnsie cetn uist 3a7a4 OOpaOOTKM E€CTECTBEHHOTO S3bIKa». BBeneHune B
00pabOTKy €CTECTBEHHOrO $3bIKa. AJITOPUTM MOJATOTOBKM TEKCTa (IPUBEIEHUE TEKCTa K €AMHOMY
PErucTpy, OYUCTKY TEKCTAa OT JIMIIHUX CHUMBOJIOB, TOKEHU3ALMUS TEKCTa, Pa3METKY CJIOB IO YacTsIM
peuu, MpHUBEIEHHE CIIOB TEKCTa K HOpMaJabHOW Qopme, BekTopu3auus). 3agaud  oOpabOTKH
€CTECTBEHHOI'O f3blKa. ApXUTEKTYpbl HEWPOHHBIX ceTed, NPHUMEHSEMbIX IpHU peHIeHUH 3aaady
00pabOTKH €CTECTBEHHOI'O s3blKa - CBEpPTOYHbIE OJHOMepHble HelpoHHble ceTH (CNN 1D) u
pexyppeHTHbIe HelipoHHbIe ceTH (RNN).

Pa3nen 12. «PekyppeHTHbIE HEHPOHHBIE CETHU». APXHUTEKTYPhl PEeKypPEHTHBIX HEWPOHHBIX CETeH,
NpUMEHSIEMBIX U pereHus npaktudeckux 3amad. LSTM (Long short-term memory), GRU (Gated
Recurrent Units), ELMO, Transformer, BERT. Mertoas! nudpoBbIX MpeACTaBICHHHA TEKCTa: YaCTOTHBIN
MOAXOM, TEMaTHYecKoe MOJEIMPOBaHue, AUCTPUOYTHBHAs cemaHTUKa. HMHcrpymeHtapuit Keras u
TensorFlow 11t mocTpoeHust MoZIeH PeKyppeHTHOM HEMPOHHON CeTH, pelarolei 3a1auy KiaccuprKaluu
TekctoB. [loctpoenne Helipoceret ¢ apxurektypamu LSTM um GRU Ha ocHoBe makeroB Keras wu

TensorFlow.

5.2.2. ConeprxaHue AUCHUILUTUHBI/MOIYIIS 110 BUJIaM YYE€OHBIX 3aHSTHIA.
JleKuuoOHHbIE 3aHATHS

Tabmuma 5.2.1



Ne Howmep paznena O0bewM, yac.
Tema nexuun
n/n JUCHUIIIHHBI 0®0 | 300 [ 0300
7 cemecTp
1 1 1 - - BBezeHne B TeMaTHKy MCKYCCTBEHHBIX HEHPOHHBIX CeTe
2 2 1 - - [TakeTs! IporpaMM Juist paboThl C HEHPOHHBIMHU CETSIMU
3 3 1 - - OOyuenue HelipoHHO# ceTn. Habopsl TaHHBIX
4 4 1 - - ITonmHOCBs3HAs HEeHpoHHAs ceTh mpsMoro pacnpoctpanenus (FNN)
5 5 1 - - [TocTpoeHHe apXUTEKTYpbl HEHPOHHOM CeTH U ee 00y4eHHe
6 6 1 - - Pabora ¢ TensorFlow u Kaggle
7 7 1 - - AHanu3 KkayecTBa 00y4eHHUsl HeHPOHHOH ceTH
8 8 1 - - [TpumeHeHne HEHPOHHBIX CeTel JUIs PEIICHHs 33/1a41 PErPEecCHu
9 9 1 - - CBépToYHbIC HEHPOHHBIE CETH
10 10 1 - - [TpenBapuTensHo 00yUYeHHbIE HEHPOHHbIE CETH
11 11 1 - - Heiiponnsie cetr s 3ama4 00pabOTKH €CTECTBEHHOTO sI3bIKA
12 12 3 - - PexyppeHTHbBIC HEHPOHHBIE CETH
HWroro: 14 - -
JlaGopatopHbie padoThI
JlaGopaTopHbIe 3aHATHS YI€OHBIM IIAHOM HE MPETyCMOTPEHBI.
HpaKanecm/le 3aHATUA
Tabmuua 5.2.2
Ne Howmep paznena O0Obem, yac. T 5 046
n/n JUCIUTIINHBI (0]0]0) | 300 | 0300 CMa HpAKTHHECCKOU pabOThI
2 cemecTp
1 1 2 - - [IporpammupoBanue npocreiiiieit Heiipocetn ua Python
2 2 2 - - Pa6ora ¢ makeramu si3eika Python: NumPy, Pandas
3 3 2 - - Pabora ¢ HabopamMu TaHHBIX
- - ITocTpoeHue nMoIHOCBA3HON HEHPOHHOU CETH MPSMOTO
4 4 2
pacnpoctpanerus (FNN)
5 5 2 - - IMocTpoeHne apXUTEKTypsl HEHPOHHOW CETH U ee 00yIeHHE
6 6 2 - - Pabora ¢ Kaggle
7 7 2 - - Amnanm3 kadecTBa 00y4eHHUs HeHpoHHOI ceTr. boprba ¢
repeoOydeHIeM
8 8 2 - - [MocTpoeHne HEHPOHHOM CeTH Uil PEILCHUsI 3a/1a4ll PErPecCUH
9 9 2 - - [MoctpoeHne cBEPTOYHON HEUPOHHOMN CETH
10 10 2 - - Pabora ¢ npeaBapuTeIbHO 00YYEHHBIMHA HEHPOHHBIMHU CETIMHU
11 11 5 - - V3ydeHne HeHPOHHBIX ceTeil st 3a1a4 00pabOTKH €CTECTBEHHOTO
SI3bIKA
12 12 4 - - [MocTpoeHne peKyppeHTHOW HEHPOHHOW CETH
Uroro: 26 - -
CamocrosiTesibHasg padora CTyaeHTa
Tabmuma 5.2.3
Ne Howmep pazzaena OObem, yac. Tema Bix CPC
n/n JMCIUTITMHBI 000 | 300 | 0O
7 cemecTp
BBeznenue B remaTuky [oaroroska K
1 1 5 ) i HCKYCCTBEHHBIX HEHPOHHBIX CETel | MPaKTHYEeCKUM paboram,
odopmiieHne OTYETOB TIO
MIPaKTHYECKUM paboTam
[TakeTs! mporpamMm i1t paboTHI € [oaroroska K
2 2 5 ) ) HEWPOHHBIMHU CETSIMU MIPaKTHYECKUM paboram,
opopMJICHHE OTYETOB IIO
PaKTHIECKUM paboTam
3 3 5 - - OOyueHune HEHPOHHOI ceTH. IMoaroroBka k
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HaGophb! nanHbIX

MPaKTHYECKUM padoram,
o OopMIICHHE OTYETOB 10
MPAKTHIECKUM paboTam

[TonHOCBs3HAsA HEHPOHHAs CETh
npsmoro pacnpoctpanerns (FNN)

TTonroroska k
MIPAKTHICCKUM paboTam,
odopMIIeHIE OTIETOB O
MPAKTHIECKUM paboTam

[TocTpoenne apXUTEKTyphl
HEHPOHHOM CeTH U ee 00yUeHne

TTonroroska k
MIPAKTHICCKUM paboTam,
0 OpMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM

Pat6ora ¢ TensorFlow u Kaggle

IloaroroBka k
MPaKTUYECKUM paboTam,
0 OpMIICHHE OTYETOB IO
MPaKTUYECKUM paboTam

AHanu3 kayecTBa 00yueHuUs
HEWPOHHOU ceTh

ITonroroska k
MPaKTUYECKUM paboTam,
odopMIICHHE OTIETOB IO
MPAKTHICCKUM paboTam

[Ipumenenne HEHPOHHBIX CETEH
JUISL pETLICHNUS 3a1a9H PErPECCUH

TTonroroska k
MPaKTHICCKUM paboTam,
odopMIICHHE OTIETOB IO
MPAKTHICCKUM paboTam

CBEpTouHbIe HEUPOHHBIE CETU

TTonroroBska k
NpaKTHYECKUM paboTam,
0(OpMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM

10

10

[MpenBapuTensHO 00y4YEeHHBIE
HEUPOHHBIE CETH

IToaroroBka k
NpaKTHYECKUM paboTam,
0(OpMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM

11

11

HelipoHHsle ceTu 1 3aaa4
00paboTKM €CTECTBEHHOTO SI3BIKA

ITonroroBka k
MPaKTHICCKUM paboTam,
o opMIICHHIE OTIETOB IO
MPAKTHIECCKUM paboTam

12

12

13

PexyppeHTHbIE HEHPOHHBIE CETH

TTonrorosxka k
MPaKTHICCKUM paboTam,
o opMIICHHIE OTIETOB IO
MPAKTHICCKUM paboTam

15

1-12

1-12

HO,I[FOTOBKa K 3a49CTy

Hroro:

68

00pa30BaTeNbHbIX TEXHOJIOTUM:

(JIeKIIMOHHBIE 3aHATHUSA);

5.2.3. IlpenonaBanue

- BU3YyaJIn3alusia lee6Hor0 Marepualla B O(I)I/ICHOM MNakeTe B AOHUAJIOTOBOM PCIKHUME

JAUCIUITIINHBI

BCACTCA C IMPUMCHCHUEM

— paboTa B MaJbIX rpymmax (mpakTHuecKre padboThl);

- HHAUBUAYAJIBHBIC 3aIaHUA (HpaKTI/I‘-ICCKI/IC paGOTBI).

6. TemaTuka KypcOBbIX IPOEKTOB

KprOBBIe IMPOCKTHI y‘-Ie6HLIM IJIaHOM HC MPEAYCMOTPCHBI.

7. KoHTpoabHbIe padoThl

KoHnTponbHble paboThl y4eOHBIM IJIAHOM HE TPEyCMOTPEHBI.

10
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8. OueHka pe3yibTATOB OCBOEHHUS TUCHUIINHBI
8.1. Kpurepuu OlEHHBAHUS CTENEHH MOJHOTHI M KayecTBa OCBOCHHMS KOMIIETCHIMHA B
COOTBETCTBHH C TUIAHUPYEMBIMU pe3yibTaTaMu 00yueHus npuBeneHs! B [punoxenun 1.
8.2. PeliTunroBas cuctema OICHHUBAHUS CTEIIEHU MOJHOTHI U KaYyeCTBAa OCBOCHHS KOMIIETEHIUI

oOy4Jaroruxcst ouHo# ¢popMbl 0OydeHHS TIpeIcTaBiieHa B Tabuie 8.1.

Tabmuna 8.1
Ne /it | Bunpl MmeponpusaTuil B paMKax TEKYIIEr0 KOHTPOJIS | Komngectro 6ayuioB
2 cemMecTp

1 Texymas aTTecTanus
1 [Ipaktrueckas padora Nel-4 0-20
2 Kontponpaslii Tect Nel 0-10
NTOT'O 3a nepByro TEKYIIYIO aTTECTAIIIO 0-30

2 TeKyIlas aTTecTalus
3 [pakTraeckas pabora Ne5-8 0-20
4 KonTtponpHsrii TecT Ne2 0-10
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30

3 Tekymas arTecTaius
5 Ipaktruueckas pabora Ne9-12 0-20
6 Konrposnbusii TecT Ne3 0-20
HTOI'O 3a TpeThIO TEKYIIYIO aTTECTALUIO 0-40
BCEI'O 0-100

9. YuedHo-MeTOaAMYecKOEe M HHPOPMALMOHHOE 00ecnedeHne TUCIUILTUHBI/ MOTY IS

9.1. Ilepedenp pekoMeHIyeMoii TuTepatypsl npeacrasieH B [Ipunoxenun 2.

9.2. CoBpeMeHnHble TpodeccnoHadbHbIE 0a3bl JaHHBIX W HH()OPMAIMOHHBIE CIIPAaBOYHBIE
CHCTEMBI

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

— Hayuno-texuuueckas Oubnunoreka ®I'AOY BO PI'V Hedptu u raza (HUY) um. U.M.
I'yoxuna u ®I'BOY BO «TUVY» http://elib.gubkin.ru/

— Hayuno-texuuueckas oudnnorexka ®I'6OY BIIO YI'HTY http://bibl.rusoil.net

— Hayuno-texuuueckas Oubnanoreka @PI'BOY BIIO «YXTHUHCKHH TOCydapCTBEHHBIH
TexHuueckuii yausepcuret» http://lib.ugtu.net/books

— baza mannpix KoHCynbTaHT cryzmeHTa «ONEKTpOHHas OMOIMOTEKa TEXHHYECKOTO BY3a»
http://www.studentlibrary.ru

—  DrektpoHHO-OnOMoreunas cucrema IPRbooks http://www.iprbookshop.ru/

— 000 «M3narensctBo JIAHDB» http://e.lanbook.com

— 000 «Anekrponnoe m3natTenbetso FOPAWTY www.biblio-online.rux»

— 00O «PYHD3b» http:/lelibrary.ru/

—  DrexkrpoHHO-OnbOIHMoTeuHas cucrema BOOK.ru https://www.book.ru

— HammonanweHas snexkTpoHHas 6nOIMOTEKA
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9.3. JlumneH3WOHHOE H CBOOOJHO pacHmpocTpaHsSeMOe IMpPOrpaMMHOE oOecredeHue, B T.4U.

OTCYCCTBCHHOI'O IIPOU3BOACTBA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;

— Anaconda;

10. MaTepnaﬂbno-Texnnqeckoe o0ecmeyeHue )II/ICIII/II[.]'[I/IHLI/MOL[yJIﬂ

ITomemenus IJIs1 IIPOBEACHUSA BCEX BHIOB pa6OTI>I, npeaAyCMOTPCHHBIX y‘le6HI)IM IIJIaHOM,

YKOMILICKTOBAHBbI H€O6XOI[I/IMBIM 060py,I[OBaHI/IeM 1 TCXHUYCCKHUMHU CPEACTBaAMU O6y‘leHI/IH.

Tabmuua 10.1

IepedeHp 060pymOBaHuUs,
Ne /m HEOOXOIUMOTO IS
OCBOEHUSA TUCIUIIIAHBI

[MepeueHb TEXHUUECKUX CPECTB O0YyUCHHS, HEOOXOJUMBIX JIJISl OCBOCHUS
JUICIIUTLTHHBI
(ZeMOHCTpallMOHHOE 000PYI0BaHNUE)

Kommmexr mynsTumenuifHoro o0OpyAOBaHMS: HPOEKTOP, SKpaH, KOJOHKH,
UHTCPAaKTUBHAsl  JIOCKa, IIEPCOHAIbHbIE  KOMIBIOTEPHL. JIokanbHas u
KOPIIOPaTHBHAs CETh.

11. Meroanyeckue ykazanus no opranuzauuu CPC

11.1. MeTtoanueckue YKa3aHu: 110 HOATOTOBKE K IMPAKTUYCCKUM 3aHATUSAM.

HpaKTI/I‘{eCKI/Ie 3aHATHUA CHOCO6CTBYIOT YFJ'IY6J'IéHHOMy HU3YUYCHUIO JUCHUIUIMHBI W CIIYXKaT

OCHOBHOM (OpMOIl TOJABEAEHMS] UTOTOB CAMOCTOSITENbHOM paboThl CTyAeHTOB. OCHOBHas LEjb

MPAKTUYCCKUX 3aHATHU 3aKIIFOYACTCS HE TOJBKO yFJIY6I/ITI) " 3aKpCIUTh TCOPETUYCCKUC 3HAHHA, HO U

C(bOpMHpOBaTB MPAaKTUYICCKUC KOMIICTCHIINH, HeO6XO,Z[I/IMBIe 6y,[[y1].lI/IM crienuaancTam.

Ha MPAKTUYCCKUX 3aHATUAX IPUBCTCTBYCTCA AKTHUBHOC Y4YaCTHC B O6CY)K)ICHI/II/I KOHKPCTHBIX

CUTyalul, ClIoCOOHOCTh Ha OCHOBE TOJYYEHHBIX 3HAHUI HaXoAuTh Haubosee 3¢(HEeKTUBHBIE pPELICHUS

IIOCTaBJICHHBIX HpO6J’I€M, YMCTb HaxXOIUTb ITOJIC3HBIN HOHOHHHTCHBHBIﬁ Marcpual 10 TEMATUKE

3aHATHH.

OO0yuaromiemMycst peKOMEH/yeTcsl CIelyIolasi cxema MoJArOTOBKH K 3aHATHIO:

1. ITpopaboTaTh KOHCIIEKT JIEKIIHIA;

2. VI3y4nTh peKOMEHIOBAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpynHeHHUsIX cPOPMYINPOBATH BOIIPOCH! K MPEIO1aBATEIIO

4. ITocne BBIIOJIHEHUS HpaKTHQCCKOﬁ pa6OTLI O(I)OpMI/IT OTYET U IIOATOTOBUTHCA K 3allIUTE.

11.2. Metoanueckue yKa3aHUs 110 OpTaHU3aINN CAaMOCTOSITETHON PaOOTHI.

CamocTtosaTenbHass paboTa sBiIsieTcs OJHOM M3 BakHEWIMX (OpM U3ydeHHus 000

JAUCIUITIIINHBI. Ona no3BOJISICT CUCTCMATU3UPOBATh U YI‘HY6I/ITB TCOPCTUUCCKUC 3HAHHA, 3aKPCIIUTDH

YMCHHA U HABBIKHU, CHOCO6CTByeT Pa3BUTHIO yMeHI/Iﬁ IIOJIB30BATHCA Haquoﬁ n y‘-ICGHO-MCTOI[H‘{eCKOﬁ
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nuteparypoit. Ilo3HaBarenbHass ACSATENBHOCTH B IPOIECCE CAMOCTOATENBHOW paboThl TpedyeT OT
00y4aroIerocsi BBICOKOr0 YPOBHSI aKTUBHOCTH M CAMOOPTaHU30BaHHOCTH.

B yuebHOM mpoliecce BBIIENAIOT JBa BHJA CAMOCTOSTEIBHON pabOTHI: ayAuTOpHAs H
BHEAYJUTOPHASI.

AyIUTOpHAsE CAMOCTOSITENIbHAS PadOTa 1O AUCIUILIMHE BBITOIHACTCS Ha YYEOHBIX 3aHATHSX IO/
HETMOCPECTBEHHBIM PYKOBOJCTBOM MPENOaBaTENsl U MO €ro 3a/1aHuIo.

BueaynutopHas camocTosTeNbHas paboTa OOYdYaIOUIMXCS TPEACTAaBIAET COOOH JIOTHYECKOe
NPOJOJDKECHHE  ayJUTOPHBIX 3aHATHHA. 3aTpaThl BPEMEHHM Ha  BBINOJHEHHWE O3TOW  paboOTHI
perIaMeHTHPYIOTCS pabouuM ydeOHBIM IUIaHOM. PexxuMm paboThl BBHIOMpAeT caM OOydYarolIuiics B
3aBHCUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBHH.

CamocrosTenpHass paboTa MOXET OCYIIECTBIATHCS HWHAWBUAYAJIBHO WM  TPYIIIaMU
00y4aroIuxcss B 3aBUCHMOCTH OT II€JH, 00beMa, KOHKPETHOH TEMAaTHKU CaMOCTOSITEILHOW paloThI,
YPOBHSI CIIO)KHOCTH, YPOBHSI YMEHHI 00YUYaIOIIIMXCSI.

CamocrosrenbHass paboTra BKIHOYAaeT B ce0s pabOTy € KOHCIIEKTOM JIEKLUH, H3yuyeHue u
KOHCIIEKTHPOBAaHHE PEKOMEHIYEeMOW JUTEPaTyphl, MOATOTOBKA MYJIbTHMEAHA-COOOIICHNI/IOKIIAI0B,
MOJroTOBKa pedepara, TECTHpOBaHME, pEIICHHWE 3aJad W YHOPaXHCHUHW IO 00pasily, pelieHue
BapUaTUBHBIX 3aJ1a4y, BBIIOJHCHHE YEPTEXKEH, CXeM, pacueToB (rpaduyeckux padoT), pelieHue
CHUTYallMOHHBIX (NMpOQeCcCHOHANBHBIX) 3a7ad, TMOATOTOBKA K JEIOBBIM HIpaM, MPOEKTUPOBAHHE W
MOJISIMPOBAaHNE pa3HBIX BUJOB M  KOMIIOHEHTOB TNPO(ECCHOHANBHON NESTETbHOCTH, HAy4HO-
HCCIIEI0BATEIbCKYI0 paboTy U Jp.

KoHTponb pe3ynbTaToB BHEAyJUTOPHOM CaMOCTOSTEIbHONH paboOThl OOYYarOMIMXCS MOXKET
OCYIIECTBIISITHCSI B TIpeAesiax BPEMEHH, OTBEIACHHOTO Ha 0O0s3aTenbHble y4eOHBIC 3aHATHS IO
IMCUUIUIMHE W BHEAYJUTOPHYIO CAMOCTOSITETBHYIO Pa0OTy OOydYaromIuxcsi MO JAMCHUIUINHE, MOXKET

MpoOXOaUThH B HHCBMCHHOﬁ, YCTHOﬁ WK CMEIIaHHOM cbopMe.
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Inanupyemble pe3yJabTaTbl 00y4eHus A5 GOPMHPOBAHMS KOMIIETEHIINU U KPUTEPUH X OLIEHUBAHUS

Jducnunanna: HelipoHnHsle cetu
CrientmanbHocth: 21.05.01 Ilpuknannas reonesus
Crnenmanuzanusi: HXeHepHO-Te01e3UIECKUE U3bICKaHUS

[Ipunoxenue 1

Kon kommerennuu

Kon u HauMeHoBaHue

Kon u HaumeHoBaHHE

Kpurepuu orieHuBaHus pe3yabTaTOB 00YUYEHHS

MHJUKATOpa JOCTIDKEHUST | pe3ysbTaTa 00ydeHHs 1o 1-2 3 4 5
komnerenimu (MJK) JUCLIMIIIIMHE
YK-1. Cnocoben YK-1. 3. 3Harts: 31 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPLICHCTBE
OCYILECTBIIATh OcymecTBnser KJIACCHYECKHE KIIACCHYECKHE YPOBHE KIIaCCHYECKHE YPOBHE KIIACCHYECKHE KIIACCHYECKHE
KPUTHYECKHH CUCTEMATHU3ALHNIO MaTeMaTU4ECKUE MaTeMaTH4ECKUE MaTeMaTHYECKUE MaTEMAaTUYECKUE MOJEIH, | MAaTEMAaTHYECKUE MOJIEN,
aHanmm3 nHdopmanun MOJIENH, IPUMEHSEMBIE | MOJENHU, IPUMEHIEMBIE | MOACIH, IPUMEHSIEMbIE | MPUMEHSIEMBIE B MIPUMEHSEMBIE B PA3IUIHBIX
IPOOIEMHBIX Pa3IUYHBIX TUIOB IS | B PA3IMYHBIX OOJACTSIX | B PasiMUYHBIX OOJACTIAX | B Pa3NIMUHBIX O0JACTAX | Pa3IMYHBIX 00JIACTAX 00J1acTsAX 4eI0BEYECKOH

CUTyallui Ha
OCHOBE CHCTEMHOI'0
HoAX0Ja,
BBIpPAabaTHIBATh
CTpPaTEeTHIO
JIeHCTBUI

aHaJu3a MPOOJIEMHBIX
CUTYyalUH.
BripabateiBaer
CTpaTeruto AeicTBUn
JUIS TIOCTPOCHUS
QITOPUTMOB PEIICHUS
MTOCTaBJICHHBIX 3a]1ay.

YEJI0BEYECKOU YEJI0BEYECKOU YEJI0BEYECKOU YEJI0BEYECKOU JIeSITENIBHOCTH

JCATCIIBHOCTH JCATCIBHOCTHU JACATCIBbHOCTU JCATCIBHOCTHU

Ymers: V1 He ymeer YMeeT Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEpILIECHCTBE
MOUGHUINPOBATH MOTU(GHUINPOBATH YpOBHE ypOBHE MOTU(PHUINPOBATH | BEIOMpPATh MOAUDUITIPOBATH
KJIaCCUYECKHe KJIaCCHYECKHe MOIU(MUIMPOBATH KJIaCCHYeCKUe KJIacCHYeCKHe
MaTeMaTHIeCKue MaTeMaTHYECKHUe KJIaCCHYECKHe MaTeMaTHYECKUE MOJIENN | MaTeMaTHYeCKHe MOJENH [
MoACIn IJIs pEHICHUSA MOJECIU IJId pCIICHUA MAaTEMAaTUYCCKUC JUTA peIICHU S PEeUICHUA KOHKPETHBIX 3a1a4

KOHKPETHBIX 33/1a4
npodeccCHOHAIBLHOM
JeATeTbHOCTH

KOHKPETHBIX 33/1a4
npodecCHOHANBEHON
JeATeTbHOCTH

MOJIETIH TSI PEIIeHHS
KOHKPETHBIX 3a/1a4
npodeccrnoHabHOM
JIeSITEIIbHOCTH

KOHKPETHBIX 33/1a4
IpodecCHOHANTBHOMN
JeATeIbHOCTH

TIpodecCHOHANBHOMH
JeATeIIbHOCTH

Bnagers: Bl Umeer
OTIBIT IPUMEHECHUS
METOJIOB
MaTEMaTHYECKOTO
MOJCITUPOBAHUS JIJIS
peleHnst KOHKPETHBIX
3a7a4
npodeccruoHaTbLHOM
JIeSITCIIbHOCTH.

He Bnaneer onpIt
MIPUMEHEHHUST METOJIOB
MaTeMaTHIECKOTO
MOACIUPOBAHUSA JIJIA
PEeUICHUA KOHKPETHBIX
3ajaq
npodeccuoHaTbLHOM
JESITEIPHOCTH.

Brnaneer Ha HU3KOM
YPOBHE OIIBIT
MPUMEHECHHUS METOJIOB
MaTEMaTHYECCKOT' O
MOACIUPOBAHUA JJIA
peUICHUA KOHKPETHBIX
3a1a4
npodeccrnoHamTbHOM
JIESITETBHOCTH.

Bnaneer Ha cpeaHemM
YPOBHE OIIBIT
MIPUMEHECHHUST METO/IOB
MATEMATHUYCCKOTI'O
MOACINPOBAHUS I
pemIeHns KOHKPETHBIX
3a7a4
npodeccuoHaTLHOM
JICSITETBHOCTH.

Brnajeer B COBEpIIIEHCTBE
OTIBIT MPUMEHEHHSI METO/IOB
MaTEeMaTHIECKOTO
MOJECIUPOBAHU I
peICHUA KOHKPETHBIX 3a/1a4
npodeccHnoHaTLHOM
JIeSTeIIbHOCTH.




Ko xoMmeTeHImn

Kon u HaumeHoOBaHHE
HUHIUKATOpa JOCTHIKEHHUS
komnereHuu (MIK)

Kon n nHanmeHoBanue
pe3yibpTaTa 00ydeHus 1o
JIMCLIMIUIHHE

Kpurepuu orieHuBaHus pe3yabTaTOB 00YUEHHS

1-2

3

5

YK-1.5.
BripabarbiBaeT
CTpaTeruio JeiCTBUN
JUISL TIOCTPOCHUS
ITOPUTMOB PEIICHHS
MOCTABJICHHBIX 3a/1a4

3Hath: 32 c1ocoObI
MIPUMEHCHHS MOJICIICH
HEHWPOHHBIX CeTeH s
00paboTKH
nHdopmanuu u
pacrno3HaBaHHS
00pa3oB

He 3Haet cmoco0sl
MIPUMEHEHHUST MOJIENE
HEWPOHHBIX CeTel Jis
00paboTKH
nHdopmanuu n
pacro3HaBaHust
00pazoB

3HaeT Ha HU3KOM
YPOBHE CIIOCOOBI
NpUMEHEHHUS MOJIeNeit
HEHPOHHBIX CeTeH s
00paboTku
nndopmanuu u
pacro3HaBaHusl
00pa3oB

3HaeT Ha cpeHeM
YPOBHE CIOCOOBI
MPUMEHEHHUST MOJIENEN
HEWPOHHBIX CeTeU JUIs
00paboTku HHpOpPMaIH
U pacro3HaBaHUs
00pa3oB

3HaeT B COBEPILICHCTBE
CIOCOOBI IPUMEHEHUS
Mozenell HEMPOHHBIX ceTeit
JUIst 00pa0bOTKH HHPOPMALUU
U pacrio3HaBaHus 00pa3oB

VYMeTh: Y2 olleHUBATh
Ka4ecTBO 0O0yICHUS
MOJIeJIei MaIllIMHHOTO
oOyueHmus;

He ymeer oueHuBaTh
Ka4eCTBO 00y4YeHHS
MOZENeH MallHHHOTO
o0OyueHHs;

VMeeT Ha HU3KOM
YpOBHE OIICHUBATh
Ka4ecTBO 0OyUeHUS
MOJICJIeH MAIIMHHOTO
0o0yUeHus;

YMeer Ha cpeiHEM
YPOBHE OLICHHBATh
Ka4eCcTBO 00y4YCHHS
MOZENeH MaIlIMHHOTO
o0OyueHus;

Vmeer B COBCPUICHCTBE
BBI6I/IpaTL OIICHUBATH
Ka4y€CTBO O6y‘IeHI/I$I MO,I[GHGﬁ
MAalnIMHHOTI O 06yqu1/I$[;

Bnagets: B2
TEXHOJIOTUSIMU aHAJIN3a
U MHTEPIIPETAIUH
MOJIyYCHHBIX TaHHBIX B
obactu
HHTEJUICKTYaIbHBIX
CHCTEM.

He Bmageet
TEXHOJIOTUSIMU aHAJIN3a
Y MHTEPIIPETAIUH
MOJIYYCHHBIX TAaHHBIX B
obJlacTu
WHTEIJIEKTyalTbHBIX
CHCTEM.

Braseer Ha HU3KOM
YPOBHE TEXHOJIOTHUSIMU
aHaau3a u
HHTEpIIPETALUN
HOHy‘IeHHI)IX JAHHBIX B
obnactu
I/IHTCHHCKTyaHBHLIX
CHCTEM.

Bnaneer Ha cpeaHeM
YPOBHE TEXHOJIOTUSIMU
aHajau3a u
UHTEpIIpETaluu
HOJ'Iy‘-IeHHI)IX JAaHHBIX B
obnacTu
I/IHTeHHeKTyaHLHBIX
CUCTEM.

Bnazmeet B coBepiieHCTBE
TEXHOJIOTHSMH aHaJIn3a 1
WHTEPIIPETAINU OTyUYESHHBIX
MaHHBIX B 001aCTH
WHTEIJIEKTYalIbHBIX CUCTEM.
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Ko xoMmeTeHImn

Kon u HaumeHoOBaHHE
HUHIUKATOpa JOCTHIKEHHUS
komnereHuu (MIK)

Kon n nHanmeHoBanue
pe3yibpTaTa 00ydeHus 1o
JIMCLIMIUIHHE

Kpurepuu orieHuBaHus pe3yabTaTOB 00YUEHHS

1-2

3

5

VK-2. Cnocoben
YIPaBJIATH
MIPOEKTOM Ha BCEX
JTamnax ero
JKM3HEHHOTO LIMKJIA

YK-2.1.
dopMupoOBaHUE LIENH,
3a/1a4, 3HAYUMOCTH,
0KHMJIAEMBIX
Pe3yNbTaTOB MPOEKTa

3HaTh: 33 MOCTaHOBKY
OCHOBHEIX 337124
MAIUHHOTO 00yUeHUS,
OCHOBHEIE MOHATUS 1
0a30BEIil
MaTeMaTHYECKHH
anmapar HeYeTKOM
JIOTMKH; CIIOCOOBI
THOpUII3AIIH
METOIOB
BBIYUCIIUTENBHOTO
HMHTEIIEKTA C
HCIIOIb30BAHUEM
TpaZ[I/II_[I/IOHHI)IX
METOAOB OIITUMU3AIINN
U pacrio3HABaHHUS
00pa3oB

He 3naer noctaHOBKY
OCHOBHBIX 3aa4
MAIUHHOTO 00yUeHUS,
OCHOBHBIE MTOHATHS U
0a30BEIi
MaTeMaTHYeCKH
anmapaT HeYeTKOM
JIOTMKU; CIIOCOOBI
THOpHUIU3AIIH
METOJIOB
BBIYUCIUTEIBHOTO
HMHTEIIEKTA C
HCIIOIB30BAHUEM
Tpa,HI/II_[I/IOHHI)IX
METOAO0B ONITUMU3AIINN
U PacrO3HABaAHHUS
o0pazoB

3HaeT Ha HU3KOM
YPOBHE MOCTAHOBKY
OCHOBHBIX 3a1a4
MAaIIMHHOTO 00yYCHUS,
OCHOBHBIE [TOHATHS U
06a30BEIi
MaTeMaTHYECKUI
anmnapaT He4YeTKON
JIOTHKH; CIIOCOOBI
THOpHIM3AIAN
METOI0B
BBIYUCIIUTEIBHOTO
HMHTEJUIEKTA C
HCIIOIL30BaAHHEM
TpaI[I/II_II/IOHHI)IX
METOAO0B OIITUMH3AITUN
U pacro3HaBaHHS
00pazoB

3HaeT Ha cpeHeM
YPOBHE MOCTAHOBKY
OCHOBHBIX 327124
MAIIMHHOTO 00yYeHHS,
OCHOBHBIC MOHSATHS U
0a30BbIii
MaTeMaTHYeCKuUil
anmapaT He4eTKON
JIOTHKH; CIIOCOOBI
THOPHIN3AIMI METOIOB
BBIYUCIUTEIBHOTO
HHTEIUICKTA C
UCIIONB30BAaHHEM
TPaJHULMOHHBIX METOOB
OIITUMU3ALINU U
pacrio3HaBaHusi 00pa3oB

3HaeT B COBEPILICHCTBE
NOCTaHOBKY OCHOBHBIX 3a/1a4
MalInHHOTO 00Y4eHNS,
OCHOBHBIC MOHSTHS U
0a30BbIil MAaTeMaTHYECKHI
anmapat He4eTKON JIOTUKH;
CIOCOOBI THOPHIU3ALIUH
METOJIOB BEIYUCIHTEIBHOTO
HHTEIUICKTA C
HCIIOJIB30BaHHEM
TpaIUIHUOHHBIX METO/IOB
ONTUMHM3ALNY U
pacro3HaBaHUs 00pa3oB

Ymerb: Y3 n1poBoIUTH
aHaIU3 3a7a49u IS
BEIOOpA HAMITYUIIIETO
METOoJ1a
BBIYMCIIMTEIIEHOTO
HHTEIIEKTa WA
THOPHUIHOTO METO/Ia,
MOAXOISIIETO JJIS
KOHKPETHOM 3a/1auu;

He ymeer npoBoauts
aHaIu3 3aJa4u Ui
BBIOOPA HAMITYUILETO
MeToja
BBIYUCIIUTENILHOTO
MHTEIUIEKTa WU
THOPUTHOTO METO/1a,
HOAXOJSLIETO ISt
KOHKPETHOM 3aJjauu

YMeeT Ha HU3KOM
YPOBHE IPOBOJIUTH
aHaJIW3 3aa9M JUIs
BEIOOpA HAMITYUIIIETO
METOJ1a
BBIYUCIIMTEIHEHOTO
HHTEIIICKTA HUJIN
THOPHUIHOTO METOa,
MOAXOISAIIETO JIJIS
KOHKPETHOM 3a/1auu

YMeer Ha cpeiHEM
YPOBHE MPOBOJIUTH
aHaIu3 3a4a4M Ui
BBIOOPA HAMITYUILIETO
MeToja
BBIYUCIIUTENILHOTO
MHTEIUIEKTa WU
THOPUIHOTO METO/a,
TTOIXO/ISAIIETO ISt
KOHKPETHOM 3a7aun

YMeeT B COBEPILIEHCTBE
BBIOMPATH IPOBOJNTE aHAJIH3
3a/1a4u a7 BEIOOpa
HaujIy4lIero Meroa
BBIYUCIIUTEILHOTO
WHTEIUIEKTA FITH THOPHIHOTO
METO0/1a, HOJIXOSIIETO ISt
KOHKpPETHOM 3a/1auu

Bnaners: B3
HHCTPpYMEHTaMH
MPOEKTUPOBAHUS U
OIIEHKa KayecTBa
Mojienel HeHPOHHBIX
ceTe

He Bimaneer
HHCTPYMEHTaMU
MIPOEKTHPOBAHUS
OIIEHKa Ka4ecTBa
Mojienel HeHPOHHBIX
cereit

Bnageet Ha HU3KOM
YpOBHE
HHCTPYMEHTaMHU
MIPOEKTUPOBAHUS U
OLIEHKAa Ka4yecTBa
MoJjieniell HeHPOHHBIX
cerei

Bnaneer Ha cpegHem
YpOBHE HHCTPYMEHTAMU
MIPOEKTHPOBAHUS
OIIEHKa Ka4ecTBa
Mojienell HeHPOHHBIX
cereit

Bunageet B coBepieHCTBE
MHCTPYMEHTaMU
IIPOECKTUPOBAHUS U OLICHKA
KauecTBa MOJIeNei
HEIPOHHBIX ceTel
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Ko xoMmeTeHImn

Kon u HaumeHoOBaHHE
HUHIUKATOpa JOCTHIKEHHUS

Kon n nHanmeHoBanue
pe3yibpTaTa 00ydeHus 1o

Kpurepuu orieHuBaHus pe3yabTaTOB 00YUEHHS

1-2

3

5

komnereHuu (MIK) IUCUMIUINHE
VYK-2.2. Ilpoextupyer | 3HaTh: 34 OCHOBHEIC He 3naeT ocHOBHEIE 3HaeT Ha HU3KOM 3HaeT Ha cpeHeM 3HaeT B COBEPILICHCTBE
pelieHre KOHKPeTHOH ApXUTEKTYpPHI ApPXUTEKTYpHI YPOBHE OCHOBHBIE YpOBHE OCHOBHBIE OCHOBHBIE apXUTEKTYPHI
3a71a44 [IPOEKTA, WHC un obnactu ux WHC n obnactu ux ApXUTEKTYPBI apXUTEKTYPHI WHC u obnactu nx
BBIOHpast MIPUMEHEHHUS; MIPUMEHEHHUS; WHC un obnactu ux WHC u obnactu ux NPUMEHEHUS; OCHOBHBIE
ONTHMAJIBHBIN CIOCOO | OCHOBHBIE CIIOCOOBI U OCHOBHBIE CIIOCOOBI 1 MIPUMEHEHNUS; MIPUMEHEHHUS; OCHOBHBIE CIIOCOOBI U ITpaBuiIa

€e peleHUs, UCXOs U3
JENCTBYIOIUX
IIPaBOBBIX HOPM U
HMEIOIINXCS PECYPCOB
1 OTpaHUYEHU

npaBuiia 00y4eHus
HHC.

npaBuiia 00y4eHuUs
HHC.

OCHOBHBIE CITOCOOBI U
MpaBuiIa 00ydCHHUS
HHC.

CIIOCOOBI ¥ IIpaBuUIIa
o6yuenus MHC.

o6yuenus MHC.

VYMmers: Y4 onieHUBaThH
Ka4ecTBO 0O0yICHUS
Pa3IHYIHBIX MOJeNeH
HNHC; monenupoBatb
HNHC cpencrBamu
HeifporaketoB Matlab
NNTool.

He ymeer onenuBath
Ka4ecTBO 00y4YeHNUS
Pas3IUYHBIX Mojeneit
HNHC; monenupoBatb
HNHC cpeacrBamu
HeiiporaketoB Matlab
NNTool.

YMeeT Ha HU3KOM
YpOBHE OIICHUBATh
Ka4ecTBO 0OyUeHUS
Pa3IMYIHBIX MOJeneit
WNHC; monenupoBatsb
HNHC cpencrBamu
HeliponiakeToB Matlab
NNTool.

YmMeer Ha cpenHeM
YpOBHE OLICHUBATH
Ka4yecTBO OOy4CHUS
Pa3IHYHBIX MOJemnei
HNHC; moagenupoBatb
HNHC cpeacrBamu
HeliponakeToB Matlab
NNTool.

YMeeT B COBEpPIIICHCTBE
BEIOMPATH OLICHUBATH
Ka4yecTBO OOY4CHUS
Pa3IMYHBIX MOJeneit
HNHC; moagenuposars UHC
CpeICcTBaMHU HEHPOIIaKeTOB
Matlab

NNTool.

Bnanets: B4 He Bnaneer HaBelkamu | Bnajgeer Ha Hu3KkoM Bunaneer Ha cpeiHeM Bunageert B coBepieHCTBE
HaBBIKAMHU pereHus 3aaay YpOBHE HaBBIKAMU YpOBHE HaBBIKAMHU HaBBIKAMU
permeHus 3aaay annpOKCUMAIIUH, pemeHus 3agay perieHus 3aaay perieHus 3a1a4
annpoOKCUMAINH, HPOTHO3UPOBAHUS, ANMpPOKCUMAITUH, aTNNpOKCUMAIUH, aTIMpOKCUMAITUH,
IIPOTHO3UPOBAHNS, Kiaccudukanmun IPOTHO3UPOBAHUS, MIPOTHO3UPOBAHUS, MIPOTHO3UPOBAHHS,
Kiaccudukanmun JIAHHBIX, Kiaccudukanyn KJIacCU(UKAIMK TaHHBIX, | KIacCU(PHKAINH JaHHBIX,
JJAHHBIX, pacrno3HaBaHHs JIaHHBIX, pacrio3HaBaHus 00pa30B | pacro3HaBaHMS 00pa3oB
pacno3HaBaHHUs 00pa3oB pacrno3HaBaHUs
00pa3oB 00pa3oB
[IKC-4 TIKC-4.3. 3Harte: 35 BUIHL, He 3HaeT BujHI, 3HaeT Ha HU3KOM 3HaeT Ha CpeJlHEM 3HaeT B COBEPLICHCTBE BU/IBI,
CriocoOHOCTH OcymiecTBieHue CTPYKTYDY, CTPYKTYpY, YPOBHE BH]IbI, YPOBHE BUBI, CTPYKTYPY, | CTPYKTYpY,
HCCIIeA0BATh U ITONCKA, XpaHEHHE, MIPUHITUIIEI © METOBI TIPUHITUIIEI © METOBI CTPYKTYDY, TIPUHITUTIBE] 1 METOBI MPUHITAITEI 1 METO/IbI
000011aTh OIBIT 00paboTKK U aHAMN3a CHUCTEMHOMH CHCTEMHOH MIPUHIUIIBI © METOIBI CHCTEMHOH OpraHM3alliy | CHCTEMHOI OpraHH3aIlif
HWH)XEHEPHO- nHPOPMALINH U3 OpraHM3anuu OpraHHu3aluu CUCTEMHOM HEHUPOHHBIX CeTeH HEHPOHHBIX ceTel
reoIe3NYECKUX TIEYaTHBIX U HEHUPOHHBIX CETEH; HEHUPOHHBIX CeTeH OpraHu3anuu
U3bICKaHUH, JJIEKTPOHHBIX HEHUPOHHBIX CETEeH
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Ko xoMmeTeHImn

Ka4ecTBO
HH(OPMAIHOHHBIX
cucTeM
obecrieueHus
nHpopmanuei
rpajoCTPOUTEIHHON
JIeSITEIEHOCTH

Koz u HaumeHnoBanue
HHAUKATOpa HOCTHUKEHUA

komnerenuu (MK)
HACTOYHUKOB,
UH(POPMAIUOHHBIX
CHCTEM O0eCTeueHus
IpajOCTPOUTENbHON
JIESATEIILHOCTH,
MIPEJCTABIATH € B
TpebyeMom opmaTte ¢
HCTIOJIb30BaHUEM
WHPOPMALNOHHBIX,
KOMIBIOTEPHBIX
TEXHOJIOTHHA

Kon u nHaumeHoBaHue

Kpurepuu orieHuBaHus pe3yabTaTOB 00YUEHHS

pe3ynbTaTa 00ydeHus o 1-2 3 5
UCIUIIIINHE

Ymerts: V5 He ymeer YMeer Ha HU3KOM VYMeer Ha cpenHeM YMeeT B COBEPILIEHCTBE

UCIIOIb30BaTh UCIIONIb30BATh YPOBHE HCIIOJIb30BATh | YPOBHE HCIOJIB30BATh BBIOMPATH MCIIOJIB30BAThH

OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE

HEHPOHHBIE CETH IS HEHPOHHBIE CETH IS HEHPOHHBIC CETH IS HEUPOHHBIC CETH IS HEWPOHHBIC CeTH TS

00paboTKH 00paboTKH 00paboTku 00paboTKH 00paboTKH

nHdopmanuy; nHdopmanuu nHdopmanuu nHdopmManuu nHpopManuu

Bnaners: B5 metomamu
aHajau3a u

CHUHTE3a IPU CO3AaHUH,
HCCJICTIOBAHUU K
3KCIUTyaTaluu
HEHPOHHBIX CETeH

He Bnageer metonamu
aHanu3a u

CHHTE3a IIPH CO3/IaHNH,
HCCIIEIOBAaHUN U
9KCIITyaTallx
HEHUPOHHBIX CETEH

Bnaneer Ha HU3KOM
YpOBHE METOAAMU
aHaIM3a u

CHHTE3a IIPU CO3/1aHNH,
HCCIIEJOBAaHUU H
SKCIITyaTaIin
HEHUPOHHBIX CETeH

Brnageer Ha cpenHeM
YpOBHE METOAaMHU
aHaNM3a u

CHHTE3a NP CO3JIaHNH,
HCCIIEIOBAaHUH H
9KCIITyaTallH
HEHUPOHHBIX CETEH

Bnaneer B coBepiueHcTBe
METOJaMU aHajIu3a u
CHUHTE3a IPU CO3IAHUH,
HCCIIEI0BAaHUU U
SKCIUTyaTallud HEMPOHHBIX
cere
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