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1. enu u 3a7a4u OCBOCHMS IMCUHMIJIMHBI

Lenb IUCHMIUIMHBI 3aKIIOYAeTCsS B OBJaJCHUH (yHIAMEHTAIBHBIMU 3HAHUSMH B
00JacTH HEHPOHHBIX CETEN U UX UCIOJIb30BAHUNU IIPU PEILICHUU HAYYHBIX U IIPUKIIAIHBIX 3a/a4.

3ajaun JUCUUILIIUHBIL:

— wu3ydeHHe O0a30BBIX TEOPETHUYECKUX OCHOB METOJOJIOTUM HEHPOHHBIX CETEeH,
MaTEeMaTUYECKNX MOJEJIEH U METOJOB, JIEXKAIINX B OCHOBE HEHPOHHBIX CETEH;

— ¢opMupoBaHHEe YMEHHI BBIOOpa apPXUTEKTYpbl HEUPOHHOH CeTH C Y4ETOM
O0COOCHHOCTH pelIaeMbIX 3a/1a4;

— ¢opMupoBaHHE YMEHUN pean30BaTh HEHPOHHYIO CETh C MCIIOJIb30BAHHEM IAKETOB
porpamu;

— ¢opMupoBaHHE HaBBHIKOB pabOTHl ¢ HaboOpaMu HaHHBIX, MCIIOJIB3YEMBIMH JIJIS
00y4eHHUs1 HEHPOHHOM ceTH;

— ¢opMupoBaHHE YMEHHUI aHANM3a Pe3yabTaTOB pabOThl HEHPOCETH U KOPPEKTHUPOBKU

MTOCTPOEHHBIX MOJIEIICH.

2. Mecto nucuuniaunbl B crpykrype OIIOII BO

JlucuuiuinHa OTHOCUTCS K JMCHUIUIMHAM diektuBHOro wmoxynmsa «Digital & IT.
MammHHoe 0oOyueHre U aHaJIu3 JAHHBIX» YacTH y4eOHOro IuiaHa, GopMUpPyeMOi ydyacTHUKaMU
00pa3oBaTeNbHBIX OTHOIIECHUH.

HeoOxouMbIMH yCIIOBUSIMU AJI1 OCBOEHUS JUCIUILTUHBI SBIISIOTCS:

— 3HAHHE OCHOBHBIX MOHATUH JTUCKPETHOW MaTeMaTUKH, MNPHUKIATHON airedpsl,
BBIYMCIIUTEIIBHON MAaTEMAaTHKU,

— 3HaHMEe OCHOB s3bIKa MporpamMmupoBanue Python, ymenue pa3spabaTbiBaTh
ITOPUTMBI PELICHUS 3a/1a4 U 3allUChIBATh UX Ha S3bIKE IPOTPaMMHUPOBAHNS;

— BJIAJICHUE HABBIKAMM MHCIIOJb30BAaHUS KOMIIBIOTEPHBIX TEXHOJOTUA H CPEACTB
00paboTku nHGOpMaInu.

CopepxaHue QUCHMIUIMHBI CIYXKUT OCHOBOHM JJIsi OCBOEHMS nucUUIUIMH «lIpukiagHsie

3ala4M aHaJlin3a JaHHBIX», I TPOXOXKIACHUA ITPAKTHUKH, HaquO-HCCHeILOBaTCHBCKOﬁ pa6OTBI.

3. Pe3yabTarnl 00y4eHHs 1O JTHCIUIIIHHE

Hpouecc HU3Yy4YCHUA  OUCHUIUIMHBI  HAIIPABJICH Ha (I)OpMHpOBaHI/IC CJICAYIOIIUX

KOMIIETECHIIUN:
Tabmuna 3.1
Kon u HaumeHOBaHue Kon n HauMeHOBaHuUe
Pe3ynbraTel 00y4eHUs 110 AUCUUIUIMHE (MOJLYJIIO)
KOMIETECHIIMU WHJHMKAaTOPOB




JOCTHKCHUSA

VK-1 Cnocoben
OCYIIECTBIISATh
KPUTUYECKUH  aHanIu3
MPOOJIEMHBIX CUTyaLUil
Ha OCHOBE CHCTEMHOI'O
IOIX0/1a,
BEIpabaTHIBaTh
CTPATErHI0 ACUCTBUN

KOMIIETEHIIUH
VK-1.1.  Amammsupyet | 3Hate: 31  KiaccMUecKkme  MaTreMaTH4YecKWe  MOZICIIH,
MpOOJIEMHYIO CHUTYaIlHIO | IPUMEHsSEMBIE B  pPa3MYHBIX  OONACTAX  YEIIOBEUECKOU
(3amadqy) W BBIAETACT €€ | NeSTeIHHOCTH

0a30BBIE COCTABIISAIOIINE.

PaccmarpuBaet
pa3IuyHbIe BapHaHTHI
pemieHust  poOIeMHOM
CUTyaluu (zagaun),
pa3pabaTbIBacT
AITOPUTMBI ux
peau3aum.

Ymets: Y1 MomudummupoBats KIacCHIECKHE MaTEMaTHIECKHE
MOJIETIH I PeIIeHHs] KOHKPETHBIX 3a1ad MpoQecCHOHaTbHON
JIESITEIIbHOCTH

Brmamers: Bl HMmeer omeIT TIpUMEHEHHS ~ METOIOB
MaTEeMaTHIECKOTO MOJCITHUPOBAHUS ISl PEIICHNST KOHKPETHBIX
3a7a4 Ipo(eCCUOHANBEHON JAESTEIEHOCTH.

VYK-1.2. Ompenenser u
OLICHHBAET

3HaTh: 32 crocoObl NPUMEHEHUST MOJIeNieii HEHPOHHBIX CeTei
JUist 00pabOTKM MH(OPMAITUK U PaCcTO3HABAHKs 00pa30B

MPaKTHYECKUE YMmerb: VY2 oueHHBaTh KayecTBO OOyUYeHHs MoJenen
MOCTIEICTBUS MAaIIMHHOTO 00y4YeHNS;
BO3SMOXHBIX ~ PCILICHUH | BrameTh: B2 TEXHONOIMAMHM aHAIW3a W HHTEPIPETALMH
3a/a4u. MTOJTYYCHHBIX TAHHBIX B O0JIACTH WHTEJUICKTYaJIbHBIX CHCTEM.
3mate: 33 MareMaTHYecKHWe, eCTCCTBEHHOHAy4YHBIE U
VYK-1.3. OcymecTBisieT | COUMAIbHO-DKOHOMUYECKUE METOABI Ul MCIOIb30BAHUSA B
CUCTEMATH3ALILIO0 npodecCHOHAIBLHOM JIeITeIbHOCTH
nH}opManuy pas3uuHbBIX | YMeTh: Y3 pemarb HecTaHIapTHbIE NpogecCHOHATIbHBIC
TUIOB  JUI1  aHaju3a | 33/7a4d, B TOM 4YHCJIEe B HOBOM MM HE3HAKOMOH cpele U B
MPOOJIEMHBIX CUTyalui. | MEXAUCHUILUTHHAPHOM KOHTEKCTeE, c IIPUMEHCHUEM
BripabateiBaer MaTeMaTHYECKUX, €CTECTBCHHOHAYYHBIX, COLIMANBHO-
CTpaTeruio AeHCTBUMA U | SKOHOMHYECKUX M NPodhecCHOHAIBHBIX 3HAHUM
IIOCTPOEHUS aIrOPUTMOB | BrageTs: B3 HaBbIKaMU TEOPETUUECKOIO U
pelleHns TOCTAaBJIEHHBIX | IKCIIEPHIMEHTAIBFHOTO HCCIIEIOBaHUs 00BEKTOB

3aga4.

HpO(i)eCCHOHaHBHOﬁ JACATCIBbHOCTHU, B TOM YHCJIC B HOBO# WIH
HE3HAKOMOM CpeAc M B MCIKIAUCHUITIMHAPDHOM KOHTCKCTC

VK-1.4. IIporpamMmmupyer
pa3paboTaHHbIE
AJITOPUTMBI u
KPUTHYECKH

aHATN3UPYET
HOJy4eHHBIE

pE3yNbTATHL

3HaTh: 34 COBpEeMEHHBIE METOABI Pa3pabOTKH M peaTu3aIiu
ITOPUTMOB MaTeMaTHYECKHX Mojeneld Ha 0a3e S3BIKOB U
MTAKETOB NPUKJIAJHBIX MPOTPaMM MOJICITMPOBAHHS.

VYmers: Y4 paszpabaTeiBaTh W PpEaIM30BBIBATH aJTOPHUTMBI
MaTeMaTHYecKNX Mojeleld Ha 0as3e S3BIKOB M IAKEeTOB
MPUKIIAJHBIX IPOTPaMM MOJIECIHPOBAHHUS.

Bnaners: B4 VIMmeeT npakTHUeCKWil ONBIT pa3pabOTKH U
peanu3alM ITOPUTMOB Ha 0a3e SA3BIKOB M  IAKETOB
MPUKIIAJHBIX IPOrPaMM MOJICIHPOBAHHUS.

VK-2 Cnoocoben
VIOPaBISITE  TPOEKTOM
Ha BCEX OTalax ero
KU3HEHHOTO ITUKJIA

YK-2.1. ®opmynupyer B

3Hath: 35 TMOCTaHOBKY OCHOBHBIX 3aJlad MAlIMHHOTO
00y4YeHHsI, OCHOBHBIC TOHSITHS W 0a30BBIl MaTeMaTHYCCKUH

pamMKax  IOCTaBJIEHHON .

amnmapar HE4eTKOl JIOTHKH; CIIOCOOBI THOpHIN3alMd METOJ0B
Henu MPOEKTa

BBIUHCIUTEIHFHOTO HHTEJIJIEKTA C UCIIOIB30BaHUEM
COBOKYITHOCTh

TPAAMIMOHHBIX METO/MOB ONTHUMHU3ALMKA M PACHO3HABAHUS
B3aMMOCBSI3aHHBIX 3a7ad,

00pa3oB
o0ecreunBaroIINX ee

VYmers: VY5 mpoBoguTh aHanmM3 3ajadd A BRIOOpa
JOCTHKEHHE.

HaWIy4lllero METOJa BBIUUCIUTENBLHOIO HHTENIEKTa WIN
Omnpenensier oxxugaeMble .

THOPHMIHOTO METO/1, MOJXOSIIIETro Ik KOHKPETHOH 3a1a4H;
pe3yabTaThl peleHus

Bnaners: B5 wnHCcTpyMeHTaMH NpPOEKTHPOBAaHHMS M OLCHKA
BBIJICIIEHHBIX 33/au. LY .

KayecTBa MofieNiell HeHPOHHBIX ceTeil
VYK-2.2.  Ilpoextupyer | 3Hate: 36 ocHoBHble apxutektypsl MHC u obmactn wux
peuieHue KOHKPETHOH | IpMMEHEHHs; OCHOBHBIE CcIOco0B!I M npaBmia obyuenust MHC.
3a7auu NPOEKTa, | YMeTh: Y6 oOleHHBaTh KadyeCTBO OOYYCHHS Pa3IMIHBIX
BpIOMpas ontuManbHeli | mogeneit  MHC;  momenmmpoBate  WHC  cpemctBamm

croco0 ee  pemeHws,
HUCXO0/Is U3 JCHCTBYIOLINUX

HeiiporaketoB Matlab NNTool.

Bnamers: B6 HaBblkamMu pelieHus 3aaad  anlpOKCHMAIIHH,

paBOBBIX HOpM U | IpOTHO3MPOBAHUS, KIacCH(UKAIIMH JTAHHBIX, PACIO3HABAHUS
HUMEIOIIUXCSA PECYPCOB H | 06pa3oB

OrpaHUYEHHUH

YK-2.3. Pemaer | 3nare: 37 BUABL, CTPYKTYPY, IPUHIUIBI U METOIBI CHCTEMHOMN
KOHKpPETHbIE 3a/la4 | OpraHu3aluy HEHPOHHBIX CeTel;
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NIPOEKTa  3asBJICHHOrO | YMeTh: Y7 HCIOJIb30BaTh OCHOBHbIC HEHPOHHBIC CETH JUIs
KadecTBa u 3a | 06paboTku MHGOpPMAINH;
YCTaHOBJICHHOE BpeMs Bmamers: B7 meromamm aHanm3a M CHHTE3a NPH CO3IaHUH,
HCCIIEIOBAaHUM U IKCILTyaTallud HEMPOHHBIX ceTel
[IKC-3 Criocoben 3uaTh: 38 OCHOBHI HH(POPMATHKH U BEIYUCIUTEIHHON TEXHUKN
UCIIONB30BATh YMerb: Y8 HCIONB30BaTh  OCHOBBI MHOOPMATUKH U
NPHUKJIaTHBIC BBIYUCIIHTEIbHON TEXHUKH
nporpamMbel  pacuera | [IKC-3.1 Hcnons3yer
y3II0B, arperaroB ¥ | OCHOBHI MH(OPMATHKH H
o Bnanmers: B8 HaBrikamMu pa®oTHl B MPHUKIAIHBIX IPOrpaMMax
CHCTEM TPAHCIOPTHO- | BBIYHCIUTEIBHON
pacuera  y3JOB, arperatoB M CHCTEM TPaHCIIOPTHO-
TEXHOJIOTUUECKHX TEXHUKH
TEXHOJIOTHUECKUX  CPEICTB WM  HUX  TEXHOJIOTHYECKOTO
CpeACTB U ux
000pyI0BaHUS
TEXHOJIOTHYECKOTO
000pyI0BaHUS
4, O0beM AUCHUILINHBI
OO0wmuit 00beM OUCHUINIMHEI COCTABIIET 3 3a4STHEIX equHuIbl, 108 gacos.
Tabnuna 4.1.
AyZIUTOpHEIC 3aHATHS/KOHTaKTHas paboTa, Dopma
®opma Kypc/ gac. CamocTosiTenbHas P N
MIPOMEKYTOUHOM
00y4eHus ceMecTp [paktrueckue | JlaboparopHbie pabora, Jac.
Jlexumun aTTeCTallu
3aHATHS 3aHSATHS
OuHast 47 18 34 - 56 3a4éT

5. CTpykTypa H cojiep:KaHHe TUCIHUIIHHbI

5.1. CtpykTypa JUCHHILTHHBI/ MOIYIIS.

ouHas ¢popma o0ydeHus (OPO)

7 cemecTp
Tabmuna 5.1.1
CrpyxkTypa AynuTopHbIe
No JUCHUTUTAHBI/ MO TYJIS 3aHATHSA, Yac. CPC, | Bcero, OLICHOUHbBIC
n/m | Homep Hamnmenosanune qac qac Ko MJIK cperncTea
JI. | Hp. | Jab. ' ’
pazzena pazgena
3amaHue Ha
nmabopaTopH
Beeaenue B ?\;:)1 padoty
1 1 TEMATHIY 1 2 - 4 BOTIPOCHI
MCKYCCTBEHHBIX -
HEHPOHHBIX CeTeH VK11 —
YK-1.2. BOTIPOCHI
YK-1.3. TecTa
VK-1.4. 3amanne Ha
YK-2.1. nabopaTopH
YK-2.2. yio paboty
[TakeTs! IporpamMm YK-2.3. Ne 2,
2 2 JUIst paboTHI € 2 4 - 4 [IKC-3.1 BOIPOCHI
HEWPOHHBIMH CETSIMU Ut
3aIIUTBHI,
BOIIPOCHI
TecTa
OO0yueHnue 3amanne Ha
3 3 HEHPOHHOM CeTu. 2 4 - 4 nabopaTopH
Habops! nanHBIX yio pabory




IlonHocBsA3HAs
HEWpPOHHAs CETh
IPsAMOTO
pacrnpoCcTpaHeHHs
(FNN)

ITocTpoenue
APXUTEKTYPHI
HEHUPOHHOW CETH U ee
obydeHue

Pa6ota ¢ TensorFlow
u Kaggle

Ne 3,
BOIPOCHI
IS
3aIIUTEI,
BOIIPOCHI
TecTa

3amanne Ha
nmabopaTopH
yiO paboty
Ne 4,
BOIIPOCHI
JUTS
3aIUTHI,
BOIIPOCHI
TecTa

3amanne Ha
nmabopaTopH
yio pabory
Ne 5,
BOIIPOCHI
Ut
3aIUTHI,
BOIIPOCHI
TecTa

3amanue Ha
n1abopaTopH
yiO  paboTy
Ne 6,
BOIPOCHI
JUTst
3aIIUTHI,
BOIPOCHI
TecTa

AHanu3 KagecTBa
00yueHHs HEHPOHHOU
ceTn

IIpumenenue
HEHUPOHHBIX ceTel
JUISA PELICHUS 3a1a4H
perpeccun

CaépTouHbIe
HEWPOHHBIE CETH

10

10

IIpenBapurenbHO
00y4JeHHbIE

YK-1.1.
YK-1.2.
YK-1.3.
YK-1.4.
YK-2.1.
YK-2.2.
YK-2.3.
IIKC-3.1

3agaHue Ha
nabopaTopH
yio paboty
Ne 7,
BOTIPOCHI
TSt
3QIIUTEHI,
BOTIPOCEI
TecTa

3aganue Ha
nmabopaTopH
yio pabory
Ne 8,
BOIIPOCHI
ULt
3aIIUTHI,
BOIPOCHI
TecTa

3amanue Ha
nmabopaTopH
yio pabory
Ne 9,
BOTIPOCKI
JUTSt
3aIIUTHI,
BOTIPOCHI
TeCcTa

3agaHue Ha
abopaTopH




HEHPOHHBIE CETH yio pabory
Ne 10,
BOIPOCHI
Ui
3aIUTBI,
BOIPOCHI
TecTa

3amanne Ha
1ab0paTopH
yiO paboTy
Ne 11,
BOIPOCHI
JUTS 3AIATHI

Heliponnsie cetn nis
11 11 3ama4 00paboTKU 1 2 - 4
€CTECTBEHHOTO SA3bIKa

3anaHue Ha
1abopaTopH
yio paboty
Ne 12,

3 4 - 12 BOTIPOCEI
Ut
3aIIUTH,
BOIIPOCHI
TecTa

PexyppeHTHBIE

12 12 N
HEWPOHHBIE CETH

VK-1.1. Bormpocst
YK-1.2. i 3auéTa
YK-1.3. (B dopme
YK-1.4. TecTa)
YK-2.1.
YK-2.2.
YK-2.3.
IMIKC-3.1

13 | Bauér - - - - -

Hroro: | 18 | 34 - 56 108

5.2. Coneprxanue TUCIUATIIHHBL.

5.2.1. Coneprkanue pa3esioB JUCIUTUTMHEI (AIUIAKTHUYECKUE STUHHIIb).

Pa3znen 1. «BBeneHne B TeMaTHKy MCKYCCTBEHHBIX HEHPOHHBIX ceTel». XPOHOJOTMYecKHe
JTanbl Pa3BUTHsI HEMPOHHBIX ceTel. Mozgenbs uckyccTtBeHHOro HevipoHa Mak-Kamnoka u Ilurca,
[lepcentpon Pozenbnarra. OgHOCIONWHBIE W MHOTOCIOMHBIE HEHWpOHHBIE ceTH. CeTu NpsSMOro
pacrpocTpaHeHHsl U CeTH ¢ OOpaTHbIMU CBA3AMU. [loHsTHE «TIyOOKHME HEWPOHHBIE CETH» M UX
npeumyinectsa. Knaccudukanys HEHpOHHBIX ceTell B paspe3e pacnpOCTpaHEHHs CUTHANa U
ryOuHBl HEHpOHHOHM ceTu. 3ajgauM, pemaeMble TIIyOOKUMHM HEWPOHHBIMH ceTsMH. DyHKUIUH
aktuBanmu. OO6opynoBaHue, npumensemoe Uil HelpoHHbIx cereil. CUDA — mporpamMMmHbIif
unrepgetic s GPU ot komnanuu NVIDIA.

Pazpmen 2. «[lakeTsr mporpamMm jist pabOTBI ¢ HEWPOHHBIMH ceTsMH». O030p MaKeToB
nporpamm. [Takersr mas pabotel ¢ qanabiME. [Takerst NUMPY u Pandas. TlakeTs! it ManmMHHOTO
obyuenus. JluctpubytuB Anaconda, makersr JupyterLab, Jupyter Notebook. bu6nmorexku Python
JUTSI MOJICTIMPOBaHUS ¥ 00y4eHus HeliponHoit cetu. [lakers TensorFlow, Theano, Keras. Pabora ¢

cepsucom Google Colaboratory.




Pazgen 3. «O0ydyenne HeliponHou cetu. HaGopbl maHHBIX». OOydeHHE C YYHTEIEM,
oOyuenue Oe3 yuurens, o0ydeHHE C MOAKPEIUIEHHEM. AJTOPHUTM OOpaTHOTO pPaclpoCTpaHEHUS
oumOku. Tumbl 3a1a4, 3(h(HEeKTUBHO penIaeMbIX C MOMOIIBIO TITyOOKHX HEHPOHHBIX CeTel (3amaun
pacrno3HaBaHus, 3a7a4d KiIaccU(UKaLUM, 3aaull perpeccud, 3agaud kiactepusanuu). Habopsr
JAHHBIX Uil 00y4eHHs HEHpOHHOW ceTH. TpeHMpOBOUHBIE, TECTOBBIE M IPOBEPOYHBIEC JIAHHBIE.
Bo3morkHOoCcTH makeToB 1o pabote ¢ Habopamu naHHbIX. [TonsTre snoxu oOyuenus. [louck HabopoB
JIAHHBIX U3 pa3IMuHbIX HcTOUHUKOB (Githab u npyrux).

Pasnen 4. «IlonHocBs3Has HeiipoHHAas ceTh npsimoro pacrnpoctpanenus: (FNN)». Ananus
HaOopa JaHHBIX C TOYKHU 3pEHMs JAJbHEHIEro MOCTPOEeHUs HelpoHHOH cetn. KommuecTBo
CKPBITBIX CJIOEB U KOJUYECTBO HEHPOHOB. ba3oBbie 0OBEKTHI U MapaMeTpbl 0ObEKTOB IIyOOKHX
HelpoHHBIX cereit B TensorFlow.

Paznen 5. «IloctpoeHune apXuUTEKTypbl HEHpPOHHOW ceTH M ee oOyueHue». MeTpuku
kauectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yskuuu noteps u
ONTUMHU3ATOPBl 00yueHUs. DYHKIWHU MOTEPh M onTHMu3aTtopsl o0ydenus. Dynkmmm SGD,
RMSprop, Adam. Pacnio3naBanue npenmetoB ozex bl — Habop nanubix MNIST. Tpenckazanue
00y4eHHOH HEHpOCeTH.

Paznen 6. «Pabota ¢ TensorFlow u Kaggle». O6bexThl, GyHKIHK U TapaMeTpbl 00BEKTOB
riny0okux HedponHbix cereit B TensorFlow. Pabora ¢ mardopmoii Kaggle. Bosmoxuoctu
cepuca. OcHoBHO# pyHkumonan mardopmsl Kaggle. CopesnoBanus na Kaggle.

Paznen 7. «AHanu3 kayecTBa 00ydyeHus: HEHPOHHOM ceTn». OlieHKa pealbHOro KayecTBa
MOJIeNId HEHMpOHHOM ceTH M Habopsl AaHHBIX. IloHsATHE «TepeoOyueHre» HEWPOHHOW CeTH.
Ornpenenenue nepeoOydeHus: U METOIbI OOPHOBI C HUM.

Paznen 8. «[IpuMeHeHre HEHPOHHBIX CeTeH [UIA pelIeHHs] 3aJa4d  PETPEeCcCHI.
[IkanupoBaHue W HOpMaTU3alUsl BXOAHBIX [aHHBIX. BbIOOp MeTpuk KadecTBa, (GyHKIHN
OLIMOOK M aKTUBAIIMH B 3aBUCUMOCTH OT peIaeMoi 3a1a4H.

Paznen 9. «CBépTounpie HelipoHHBIE ceTn». CpaBHEHHE ITOJHOCBSI3HOW M CBEPTOYHOU
HEHPOHHBIX CeTell MpH pelIeHnH 3a7a4 paclo3HaBaHUs N300paxkeHuid. Sapo cBEpTku. Marpuna
u3o0paxkenuit. Cnou cBEPTKM U cinou noABbIOOpkH. MHcrpymentsl Keras u TensorFlow,
KOTOpbIE TO3BOJISIIOT TOCTPOUTH CBEPTOUHYIO HEHpPOHHYIO ceTh. CBs3b MEXIy Habopamu
JMAHHBIX W apXUTeKTypoil HeliponHoi cern. HabGop mammeix CIFAR-10. Apxutextypa
cBéprounoii cetu LeNet 5.

Paznen 10. «IIpenBapurenbHo  oOyueHHble  HeilpoHHble  ceTu». llpemmyecTBa
UCIIOJIb30BAaHUS MIPEBAPUTENILHO OO0YUYEHHBIX HEHpoHHBIX ceTeil. HeipoceTn, o0ydeHHble Ha
Habope ganHbIXx ImageNet. O630p coBpeMEHHBIX MpPEIBAPUTENHLHO OOYUEHHBIX apXUTEKTYp

HEHUPOHHBIX ceTed s pelleHus] 3a/laddl pacro3HaBaHus u3o0paxeHuil. IlpeaBapurenbHo
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obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oOyuecHwus B
HelpoHHBIX ceTsax. [lepenoc oOyueHHsI Ha TpuUMepe MpeABApUTEIBLHO O0YyYEeHHON HEWPOHHOMN
cetu VGG16.

Paznen 11. «Heiiponnsie ceTu ass 3a1a4 00pabOTKU €CTECTBEHHOT'O sA3bIKa». BBenenue B
00paboOTKy €CTEeCTBEHHOTO fA3blKa. AJTOPUTM MOJATOTOBKM TeKCTa (IPUBEACHHE TEKCTa K
€IMHOMY PETUCTPY, OYUCTKY TEKCTa OT JHUIIHUX CHUMBOJIOB, TOKCHU3ALMHS TEKCTAa, Pa3METKY
CJIOB IO YaCTSIM PEeuH, MIPUBEJCHHUE CJIOB TEKCTa K HOPMAJIBHOM (hopMe, BEKTOpHU3AIHs). 3a1aun
00pabOTKM €CTeCTBEHHOTO s3bIKa. APXUTEKTYphl HEHPOHHBIX CETeH, NPUMEHSEMbIX IIpU
peleHuu 3a7a4 00pabOTKH €CTECTBEHHOIO SI3bIKa - CBEPTOYHBIE OJHOMEpPHbIE HEMPOHHBIE CETH
(CNN 1D) u pekyppenTHbie HeiiponHbie ceTr (RNN).

Paznen 12. «PexyppeHTHBIE HEWPOHHBIE CETH». APXUTEKTYPhl PEKYPPEHTHBIX HEHpPOHHBIX
CeTel, MpUMEHSIEMBIX JUIS PellleHns npakTuueckux 3amad. LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeToxbl iudpoBbIX IpeACTaBICHUI TEKCTA!
YaCTOTHBIA  TOIXOZ,  TEMaTHYeCKOE€  MOJCIUPOBAaHHME,  JUCTPHUOYTHBHAs  CEMaHTHKA.
Hucrpymenrapuii Keras n TensorFlow s moctpoenust Mojenu pekyppeHTHON HEHpOHHOM ceTH,
periaronei 3aiavy knaccudukammu TekcToB. [loctpoenne Helipocereit ¢ apxurektypamu LSTM u

GRU na ocnose nakeroB Keras u TensorFlow.

5.2.2. CopeprkaHue TUCIUTUTAHBY/MOTYJIS TIO BHJIaM Y4eOHBIX 3aHSATHH.

JleknmnoHHbBIE 3aHATHSA

Tabmuma 5.2.1

Ne | Homep paznena O6BeMm, gac.
/1 quciuuieel - | O®O | 300 | 0390

Tema nexyuun

7 cemecTp

- - BBeneHue B TeMaTUKy HCKYCCTBEHHBIX HEMPOHHBIX CETEN

- - [TakeTs! mporpaMM ajsi paboThl ¢ HEHPOHHBIMU CETIMHU

- - OO6y4enne HelipoHHOU ceTn. Habopbl TaHHBIX

ITonHoCBsA3HAs HEUPOHHAS CETh IPSIMOTO PACIIPOCTPAHEHUS
(FNN)

- - ITocTpoeHne apXUTEKTyphl HEHPOHHON CeTH U ee 00yUeHne

Pab6ora ¢ TensorFlow u Kaggle

- - Anann3 KagecTBa 00ydeHus] HEHPOHHOH CeTH

IIpumeHeHre HEHPOHHBIX CETEN [yl PELIECHNUS 3a]aul
perpeccuu

O 00 [N b~ |WINF

- - CBépTOuHBIE HEWPOHHBIE CETU

[ERN
o

- - [TpenBapuTenbHo 00y4YeHHbIE HEHPOHHbIE CETH

e =
RiBle| o |Njo|a| & WM

[EEN
[N

- - HeﬁpOHHbIe CCTH IJIA 3aJa4 O6pa6OTKI/I CCTCCTBCHHOI'O A3bIKa

Wk (kPR P (PR N (NN
1
1

[Ey
N
[y
N

- - PexyppeHTHbIE HEHPOHHBIE CETH

-
00
1
1

Hroro:

JlaGopaTopHblie paboThI

JlaGoparopHble 3aHATHs y4€OHBIM IJIAHOM HE IIPEyCMOTPEHBI.




IIpakTyeckue 3aHATUS

Tabnmua 5.2.2
Ne Howmep pazgena O6mbeMm, yac. .
n/m mctummesl | OPO | 300 | 0300 Tewma raGopatophofi paboTl
2 cemecTp
1 1 2 - - ITporpammupoBaHue npocteiinieit Heiipocetn Ha Python
2 2 4 - - Pa6orta ¢ makeramu si3pika Python: NumPy, Pandas
3 3 4 - - Pabota c HabopaMu JaHHBIX
- - IlocTpoeHue NOJIHOCBA3HON HEMPOHHOU CETH MPSAMOro
4 4 4
pacnpocrpanenus (FNN)
5 5 4 - - [TocTpoeHHe apXUTEKTYpbl HEHPOHHOM CETH U ee 00ydeHHe
6 6 2 - - Pabora ¢ Kaggle
7 7 2 - - AHanu3 kayecTBa 00y4eHHUs HEWpOHHOH ceTu. boprba ¢
nepeoOydcHreM
8 8 2 - - IlocTpoeHue HEHPOHHOM CETU AJI PELICHUS 3a1a4u
perpeccuu
9 9 2 - - [TocTpoeHne cBEPTOYHOM HEHPOHHOM CETH
10 10 2 - - Pabora ¢ npenBapuTeIbHO 00Y4EHHBIMA HEHPOHHBIMH
CeTAMHU
11 11 2 - - Wzyuenne HeHpOHHBIX ceTeil I 3a1a4d 00paboTKu
€CTECTBEHHOTO SI3bIKA
12 12 4 - - [TocTpoeHne peKyppeHTHOW HEHPOHHOU CeTH
Hroro: 34 - -

CamocrosiTesibHasi padoTa CTy/ieHTa

Tabmuna 5.2.3
Ne Homep O6mweMm, gac.
i paszena Tema Bun CPC
mucmmmner | OPO | 300 | 000
7 cemecTp
BBeneHue B TeMaTuky IToaroroBka K
1 1 4 i i MCKYCCTBEHHBIX HEHPOHHBIX JabopaTopHbIM paboTam,
cereii odopmiieHre OTYETOB TIO
nmabopaTopHBIM paboTam
[Makers! mporpamm i pabotsl ¢ | [loaroroska K
2 2 4 ) ) HEWPOHHBIMHU CETSIMU JTabopaTopHBIM paboTam,
odopmiieHre OTYETOB TIO
nabopaTopHEIM paboTam
OO0y4eHue HEHPOHHO CeTH. IToaroroBka k
3 3 4 ) ) HaGops! nanHBIX nabopaTopHBIM paboTam,
oopMIICHHE OTYETOB IO
1a00paTOpHBIM paboTam
[TonHOCBsI3HAs HEHPOHHAS CETh Tloaroroska k
4 4 4 ) ) MIPSIMOTO PACTIPOCTPAHEHHUSI nabopaTopHBIM paboTaM,
(FNN) oopmiieHne 0T4ETOB 1O
71a060paTOPHBIM paboTam
[TocTpoenue apXuTeKTypsbl Tloaroroska k
5 5 4 ) ) HEHUPOHHOM ceTH u ee oOydeHrne | J1abopaTopHBIM paboTaM,
oopmileHHE OTYETOB NO
71a00paTopHBIM paboTam
Pa6ora ¢ TensorFlow u Kaggle IMoaroroska k
6 6 4 ) ) J1abopaTopHBIM paboram,
odopmileHHE OTYETOB NO
1a00paTopHBIM paboTam
AHanu3 KauecTBa 00y4eHHs [oaroroska
7 7 4 ) ) HEWpOHHOMH ceTH J1abopaTopHBIM paboTam,
o opMIICHHE OTYETOB 1O
71a00paTOPHEIM paboTam
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IIpuMeHeHre HEHPOHHBIX ceTel
JUISL pETLICHNUS 3aJa9H PErPECCUH

IToaroroBka k

nmabopaTopHBIM paboTaM,
odopMIIeHE OTIETOB O
71a00paTOpHBIM paboTam

CBépTrovHBIC HEHPOHHBIE CETH

ITonroroBska k

nmabopaTopHBIM paboTam,
odopMIIeHIE OTIETOB IO
n1abopaTopHBIM paboTam

10

10 4 -

[TpenBapuTensHO 00yUIEHHBIE
HEHpOHHBIE ceTU

ITonroroBska k

71a00paTOpHBIM paboTam,
0 opMIICHHE OTYETOB IO
J1a00paTopHBIM paboTam

11

11 4 -

Heiiponnsie cetu nis 3anay
00pabOTKU €CTECTBCHHOTO
SI3BIKA

IToaroroBka k

71a00paTOpHBIM paboTam,
0 opMIICHHE OTYETOB IO
J1a00paTopHBIM paboTam

12

12 12 -

PexyppeHTHBIE HEPOHHBIE CETU

IToaroroBka k

nabopaTopHBIM paboTam,
oopmileHHE OTYETOB IO
7abopaTOpHEIM paboTam

15

1-12 - -

- 1-12

HO,I[FOTOBKa K 3a49CTy

Uroro: 56 -

5.2.3. TlpenonaBanve JAUCIHTLIAHBI

00pa30BaTeNbHbIX TEXHOJIOTHA:

BCACTCA C INPUMCHCHUCM CICAYIONIUX BHUI0B

— BU3yaIu3alus ydyeOHOro marepuaja B O(HCHOM NaKeTe B JMAJIOrOBOM pEXHME

(JIGKITMOHHBIC 3aHATHS);

— paboTa B MaJbIX Ipynnax (11abopaTopHbie paboThl);

—  UHAMBHIYyaJIbHBIE 3a/1aHud (J1abopaTOpHbIE PadOTHI).

6. TemaTnka KypcOBBIX IPOEKTOB

KypcoBble IpoeKThl yueOHBIM IJIAHOM HE IPETYCMOTPEHBI.

7. KoHTpoabHbIe padoThI

KoHnTponbHble paboThl y4eOHBIM IJIAHOM HE IPEyCMOTPEHBI.

8. OueHka pe3yJibTATOB OCBOEHHUS TUCIHUTILIUHBI

8.1. KpI/ITepI/II/I OILICHHBAHUA CTCIICHU ITOJIHOTBI M Kadye€CTBa OCBOCHMUA KOMHGTCHHI/Iﬁ B

COOTBETCTBUHU C IJIAHUPYEMBIMHU pe3ybTaTaMu 00yueHus npuseaeHsl B [Ipunoxenun 1.

8.2. PeiliTuHroBmas cucrema OICHMUBAHUA CTCIICHU IIOJJHOTBI M Kady€CTBa OCBOCHUIA

KOMITETEHIIMI 00yyaromuxcst o4Hoi hopMbl 00yueHHs npecTaBieHa B Tadmuie 8.1.

Tabmuna 8.1

Ne /m

| Bunbl MeponpusiTuil B paMKax TEKYIIEr0 KOHTPOJISI |

KomnuectBo 6aimos

2 cemecTp

1 tekymias aTTecTanys

1 JlaGopatopHast pabora Nel-4 0-20
2 KonrposbHblii Tect Nel 0-10
HTOT'O 3a nepByr0 TEKYIIYIO aTTECTAIHIO 0-30
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2 Tekymas aTTecTalus

3 JlabopatopHast pabora Ne5-8 0-20
4 KonrponbHblii TecT Ne2 0-10
WTOI'O 3a BTopyro TEKYIIYIO aTTECTALHIO 0-30

3 TekyIuas aTTecTanus
5 JlabopaTopHast paborta Ne9-12 0-20
6 Konrposnbhslii TecT Ne3 0-20
HTOI'O 3a TpeThio TEKYILYIO aTTECTalHIO 0-40
BCEI'O 0-100

9. VYuyeOHo-MeTOAMYECKOE U HHPOPMAILMOHHOE 00ecniedeHHe AN CHUILTHHBI/ MOy 15

9.1. [lepeuenp peKOMEHTyeMO TUTepaTypsl peacrasieH B [Ipunoxennn 2.

9.2. CoBpemeHHBIE TTpodecCHOHAIbHBIC 0a3bl JaHHBIX U HH(GOPMAIMOHHBIE CIIPABOYHBIC
CHCTEMBI

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

— Hayuno-texanueckas Ooubmmoreka ®I'AOY BO PI'Y Hedrtu u raza (HUY) um.
WM. I'yokuna u ®T'BOY BO «TUVY» http://elib.gubkin.ru/

— Hayuno-texnuueckas o6ubnuorexka ®I'6OY BIIO YIHTY http://bibl.rusoil.net

— Hayuno-texuunueckas 6ubnanoreka ®I'bBOY BIIO «YXTuUHCKHI rocyaapCTBEHHBIH
TexHHueckuil yauBepcuter» http://lib.ugtu.net/books

— baza nmannpix KoHcynmbTaHT cTyneHTa «OJEKTpOHHAs OHONIMOTEKa TEXHHYECKOTO

By3a» http://www.studentlibrary.ru

DnexkrporHo-6ubmoteunas cucrema IPRbooks http://www.iprbookshop.ru/

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

— 000 «AnekrporHoe u3garensctBo FOPAMTY www.biblio-online.ru»

— 000 «PYHDBb» http://elibrary.ru/

—  DnekrpoHHO-0MONMMoTeuHast cuctema BOOK.ru https://www.book.ru

— HanwmonanbHast 3eKTpoHHas OHOIHOTEKA

9.3. JIutieH3nOHHOE W CBOOOJHO PacmpOCTpaHsEeMOe MPOrpaMMHOE 00eCIICUeHHE, B T.4.
OTEYECTBEHHOTO IMPOU3BO/ICTBA.

—  Microsoft Windows;

— Microsoft Office Professional Plus;

—  Python;

— Anaconda;

10. MaTepuajbHO-TEXHHYECKOE o0ecnievyeHne TUCHHIITHHBI/ MO
[Tomernienus s MPOBEAEHHSI BCEX BUOB pabOThI, MPETyCMOTPEHHBIX y4EOHBIM IIAHOM,

YKOMIIJICKTOBAHBI HeO6XOI[I/IMBIM O60py,£[0BaHI/ICM U TCXHUYCCKHUMHU CPECACTBAMU OGy‘-ICHI/ISI.
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Tab6muna 10.1

Ilepeuenp 00opymoBanusi, | IlepeueHb TEXHUIECKUX CPEICTB OOYUCHUS, HEOOXOAUMBIX TSI OCBOCHHMS
No i/t HEOOXO0UMOTO ISt JHMCITUTLINHBI
OCBOEHUS JUCLUILINHEL (IeMOHCTpAIMOHHOE 000PYI0BaHKE)
KoMIiekT  MyNbTUMEIUITHOrO  OOOpYMOBaHHSA: MPOCKTOP,  DKpaH,
1 - KOJIOHKH, HMHTCPaKTUBHAs  JIOCKA, IEPCOHAIBHBIC  KOMIIBIOTEPHI.
JlokanbHas U KOPIIOPATUBHAS CETh.

11. Meroanveckue ykazanus no opranusanuu CPC

11.1. Meroau4deckue yKa3aHHs 10 MOATOTOBKE K JIAOOPATOPHBIM 3aHSATHSIM.

JlaGopaTopHble 3aHATHSA CIIOCOOCTBYIOT YIIyOJIEHHOMY H3YYEHHUIO JAUCHUIUIMHBI U
CIIy’)kKaT OCHOBHOH (OpMOIl TOJBEIEHUS HTOTOB CAaMOCTOSITEIBHONH pabOThI CTYAEHTOB.
OcHoBHas 1enb JIAOOPATOPHBIX — 3aHATHI 3aKIIOYAeTCsl HE TOJBKO YIIyOUTh M 3aKpEHHTh
TEOPETUYECKHE 3HaHUs, HO U C(HOPMUPOBATH NPAKTHUECKHE KOMIIETEHIIMU, HEOOXOIUMbIe
OyIyLIUM CIIEIUATUCTAM.

Ha maGopaTopHBIX 3aHATUSX MPHUBETCTBYETCS AaKTHBHOE YYacTHE B OOCYKICHUHU
KOHKPETHBIX CHTYyallui, CIIOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHUH HAXOOUTh Hamboiee
3¢ pexTUBHBIE pellIeHuUs TOCTABICHHBIX MPO0JIeM, YMETh HAXOAUTh MOJIE3HbINA TOTOTHUTEIbHBIN
MaTepua 1o TeMaTUKe 3aHSITHIA.

MarucTpaHty peKOMEHyeTCsI CIeIYIOIasi CXeMa IMOATOTOBKH K 3aHSITHIO:

1. IIpopaboTaTh KOHCIIEKT JICKITUA;

2. I3yunTh peKOMEH0BaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHHUAX CPOPMYINPOBATH BOIIPOCH! K MPENoIaBaTeto

4. Tlocne BbINOSHEHUS JAOOPATOPHOM pabOThl OPOPMHUT OTUET U MOATOTOBHUTHCS K
3aluTe.

11.2. Metoauueckue ykazaHus 110 OpraHU3aluy CaMOCTOSTETbHON paOOTHI.

CamocrosarenbHass paboTa SBISIETCS OAHOM M3 BakHEHmUX (opM H3yueHHs 000t
mucnuruMHEL. OHa TO3BOJISIET CHUCTEMAaTHU3WPOBAaTh M YIIIYOWTh TEOPETUYECKHE 3HaHUS,
3aKpenuTh YMEHHS M HAaBBIKH, CIIOCOOCTBYET Pa3BHTHIO YMEHHU IIOJIb30BAaThCS HAYYHOW H
yuyeOHO-MeTouueckoil  nutepaTypoil.  Ilo3HaBaTenpHast — JEATENBHOCTH B IIpOLIECCe
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MAarucTpaHTa BBICOKOTO YPOBHSI AaKTHBHOCTH H
CaMOOPraHU30BaHHOCTH.

B ydeGHOM mporiecce BBIACTSIOT JBa BHIIA CAMOCTOSTEIBHOW pabOTHI: ayaUTOpHAs U
BHEAYJAUTOPHAS.

AynuTopHas caMoCTOsITeNbHass paboTa MO JUCIHMIUIMHE BBINOJHIETCA Ha Y4eOHBIX
3aHATHX 0] HEOCPEICTBEHHBIM PYKOBOJICTBOM IPEIOIaBATENs H IO €r0 331aHUIO.

BreaynutopHass camocTrosiTeIbHas ~paboTa MarucTpaHTOB IPEICTAaBIsSET COOOU

JIOTUYCCKOC IMPOHOJIZKCHHUEC ayAUTOPHBIX 3aHSATHUH. 3anaTLI BPECMCHH Ha BBIIIOJIHCHUC 3TOM
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paboTHl pErJaMEHTHUPYIOTCS paboyuM y4eOHBIM IIaHOM. PexxuM paboThl BHIOWpaeT cam
00yYaromuics B 3aBUCUMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrodaTrenbHas paboTa MOXET OCYIIECTBIISATHCS HHIMBHAYAIbHO WU TPYIIIaMU
MarucTpaHTOB B 3aBUCUMOCTH OT LM, 00beMa, KOHKPETHOW TEMaTHKH CaMOCTOSATEIIbHON
paboThl, yPOBHS CII0)KHOCTH, YPOBHS YMEHHH MarucTpaHTOB.

CamocrodaTenbHas paboTa BKIIOYAeT B ceOs paboTy ¢ KOHCIIEKTOM JICKIUH, U3yUYeHHE U
KOHCIIEKTHPOBaHHE PEKOMEHTyeMOi JUTEPATYPHI, MOJITOTOBKA MYJIbTUMEIHA-
COOOLIEHNI/IOKIIaI0B, TIOATOTOBKA pedepaTa, TECTUPOBAHNE, pPELICHHUE 3a/1ad U YIpaKHEHUH
no oOpasly, pelleHHe BapUaTUBHBIX 3a/ay, BBIIOJHEHHE YEpTEkKei, CXeM, pacueToB
(rpadmyeckux paboT), pElIeHHWE CHUTYalUMOHHBIX (MPO(ECCHOHANBHBIX) 3aJad, MOATOTOBKA K
JIETIOBBIM UTpaM, MPOEKTUPOBAHWE M MOJCIMPOBAHHE PA3HBIX BHJOB M  KOMIIOHEHTOB
npodecCHOHATBHOM 1eATENIbHOCTH, HAyYHO-HCCIIe10BaTEIbCKYIO PaboTy U Jp.

KoHTposb pe3ynpTaToB BHEAYAUTOPHONU CaMOCTOSATEIBbHOM paboThl MArUCTPAHTOB MOXKET
OCYIIECTBIISITHCSL B TpEAeTax BPEMEHHU, OTBEJICHHOTO Ha 00s3aTelbHBIC y4eOHBIC 3aHATHUS IO
JUCHUTUTMHE W BHEAYIUTOPHYIO CaMOCTOSITEIbHYIO pabOTy MAariMCTpaHTOB IO AMCHUIUIMHE,

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

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

Jucuunnuna: HeliponHsle cetu
Kona, ciermansrocts: 23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEACTBA
Crneunanusanus: [lonbeMHO-TpaHCIIOPTHBIE, CTPOUTENBHBIE, JOPOKHBIE CPECTBA U O0OPYI0BAaHUE

Ko xomnereHnnu

Ko n HanmeHoBanne

Kon u nammeHnoBanue

Kpurepun onieHHBaHNS pe3yIbTaTOB 00yUCHHS

WHAMKATOpa pe3ynbTaTa 00ydIeHus 1-2 3 4 5
JIOCTHIKCHUS 10 AUCITUILINHE
xomnereHuu (MJAK)

YK-1. Cnocoben VK-1.1. Amammsupyer | 3Hatb: 31 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPIICHCTBE
OCYIIECTBIIATh POOJICMHYIO KJIACCHUECKHUE KJIACCHUYECKHUE YpOBHE KJIaCCHUECKUE YpOBHE KJIaCCHUECKUE KJIACCHYECKHUE
KPUTHUYECKUI CUTyanumo (3aauy) u MaTeMaTHYeCKUe MaTeMaTHYECKUE MaTeMaTHYeCKUE MaTeMaTHYECKUE MOJICIIH, | MaTeMaTHUYCCKUE
aHau3 BBIZICIISET e¢ 0a30BbIC MOJIETIH, IPUMEHSIEMbIE | MOJIEJH, IPUMEHSIEMbIE | MOJIENH, IPUMEHSIEMbIE | MPUMEHsIeMbIE B MOJIETIH, TPUMEHSIEMbIE
MPOOJIEMHBIX COCTaBIISAIOIIHE. B PA3JIUYHBIX 00JIACTAX | B PA3JIMYHBIX O0JIACTAX | B PA3IMYHBIX OONACTSIX | pas3aH4YHBIX 0071aCTIX B Pa3IIUYHBIX 00JaCTAX
CUTyalUd Ha PaccmarpuBaer YeJI0BEUYCCKOMN YeJI0BEUYECCKOU YeJI0BEUYCCKOU YeJI0BEUYCCKOU YeJI0BEUYCCKOU
OCHOBE pa3IHYHBIC BAPUAHTHI JIeITEeIbHOCTH JIeATEeIILHOCTHU JIEATEeILHOCTHU JIeATEeILHOCTHU JIeATEeIbHOCTHU
CHCTEMHOI0 pemreHus mpodieMHol | YMers: Y1 He ymeer VMeeT Ha HU3KOM YmMeer Ha cpenHeM YMeeT B COBEpIIEHCTBE
IoAX0/a, CUTYyaIlH (3a/1a4H), MOTU(PHUIIPOBATH MOIU(PHUIMPOBATH YpOBHE YpOBHE MOTU(PUIHPOBATH | BEIOMPATH
BEIpa0AaTHIBATh pa3pabaTbIBacT KJIACCHYECKHUE KJIaCCHYECKHUE MOIU(UIHPOBATH KJIACCUYECKHE MOIU(PUIHPOBATH
CTpaTeruio aIrOpUTMBI UX MaTeMaTHYeCKue MaTeMaTHYECKUE KJIaCCHYECKHUE MaTeMaTHYECKHUE MOJCIH | KIIaCCHYECKUE
eHCTBHUI peanuzamum. MOJIETH JIJIsl pEIICHUS MOJIETIH JIJIsl pEIICHUS MaTeMaTHYeCKHe JUTSL pETICHUS MaTeMaTHYeCKHE

KOHKPETHBIX 3ada4

KOHKPETHBIX 3a/1a4

MOJECIU JJId pCHICHUA

KOHKPETHBIX 3a/1a4

MOJECIN JId pCUHICHUA

npodeccnoHamTbHOMI npoQeCcCHOHATBHOM KOHKPETHBIX 3a/1a4 npoQeCCHOHATBHOM KOHKPETHBIX 3a/1a4

JESATEIbHOCTH JIeSITeIbHOCTH npodeccuoHabHOM JEeSITeIbHOCTH npodeccroHabHOM
JCATCIBHOCTHU JCATCIBbHOCTHU

Brnagers: B1 Umeer He Bnageet onbIT Braneer Ha HH3KOM Bnaneer Ha cpegHem Bnaneer B

OTIBIT IPUMEHCHHUS
METOJIOB
MaTEeMaTHYECKOTO
MOJICITUPOBAHUS JJIST
pelIeHUs KOHKPETHBIX
3aj1a4
npoQeCCUOHATBHOM
JIeSTeJIbHOCTH.

MIPUMEHCHUA METOI0B
MaTeMaTH4ECKOro
MO/ICITUPOBAHHUS JIJISI
PEIICHUS] KOHKPETHBIX
3a7a4
poeCCHOHATBHOM
JIeSTeIbHOCTH.

YPOBHE OIIBIT
MIPUMEHEHHUST METOJIOB
MaTeMaTH4eCKOro
MO/ICITUPOBAHHUS JIJIsI
PpEeIIeHHUS] KOHKPETHBIX
3a71a4
poheCCHOHATBHOMN
JESTELHOCTH.

YPOBHE OIBIT
MIPUMEHEHHUST METOJIOB
MaTeMaTH4eCKOro
MO/ICITUPOBAHHUS JUJISI
pelIeHUS] KOHKPETHBIX
3a71a4
po¢heCCHOHATBHOM
JESATELHOCTH.

COBEPIIEHCTBE OIBIT
MIPUMEHEHHST METOJIOB
MaTeMaTH4eCcKOro
MO/JICITUPOBAHHUS JIJIsI
PelIeHHUS] KOHKPETHBIX
3a1a4
poheCCHOHATBHOMN
JIeSTETbHOCTH.




KO[[ KOMIICTCHIIMH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JIOCTHKEHUSI

xommereHn (MJIK)

Kox u HanmeHoBaHME
pe3yabTata 00y4eHus
MO JMCUHUTUTAHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

VYK-1.2. Onpenenser u
OILICHHUBACT
MPaKTHIECKNE
TIOCIIEACTBHA
BO3MOXHBIX pEIICHUN
3aqauu.

3naTh: 32 crocoOs
MIPUMEHEHUS MoAeel
HEHUPOHHBIX CeTeN I
00paboTkn
HHPOPMALNH H
pacrno3HaBaHuUs
obpazoB

He 3naet crroco6n1
NIPUMEHEHUS MOAETIEH
HEHUPOHHBIX CETEU ISl
00paboTkn
nHpOpMAUN 1
pacrno3HaBaHHS
o0pazoB

3HaeT Ha HU3KOM
YPOBHE CIIOCOOBI
NIPUMEHEHUSI MOAEIIEH
HEHUPOHHBIX CETEN ISt
00paboTkn
nHdopmanuu u
pacro3HaBaHHs
00pa3oB

3HaeT Ha cpeHeM
YPOBHE CIIOCOOBI
NIPUMEHEHUSI MOAEIEH
HEHUPOHHBIX CETEN ISt
00paboTku mHOpMAIIH
U pacriO3HABAHU
00pazoB

3HaeT B COBEPIICHCTBE
CHOCOOBI IPUMEHEHUS
Mozenell HeMPOHHBIX
cetelt 1t 006paboTKH
nHpOpMAUU 1
pacrio3HaBaHus
o6pa3oB

Ymerts: Y2 oneHUBaTh
Ka4ecTBO 00y4YeHUs
MOJEJIEH MAIIUHHOTO
o0OyueHwus;

He ymeer oneHuBath
Ka4yecTBO 00y4eHUs
MoJIeIeH MalllMHHOTO
o0OyueHus;

YMmeeT Ha HU3KOM
YpOBHE OILICHUBATh
Ka4yecTBO 00yUeHHUS
MOJIeJIeii MallIMHHOTO

YMeer Ha cpeHEM
YPOBHE OLICHUBATH
Ka4yecTBO 00yUeHHUS
MoJieNIel MAIInHHOTO

‘YMeeT B COBEpILIECHCTBE
BBIOUPATH OIICHUBATH
Ka4ecTBO 00yUeHHUS
MoJIeNiel MAaIInHHOTO

o0OyueHns; o0yueHus; o0yueHns;
Bnanets: B2 He Bmageet Bnaneer Ha HU3KOM Bnaneer Ha cpeHeM Bnaneer B
TEXHOJIOTHSMH aHallu3a | TEXHOJIOTHUSMH aHAJIN3a | YPOBHE TEXHOJIOTHSMH | YPOBHE TEXHOJOTHUSMHU COBEpILICHCTBE

Y UHTEPIIPETAINU
MOJTyYSHHBIX J]AHHBIX B
obmactu

U MHTEPIIpeTaluu
MOJYYEHHBIX JAHHBIX B
obacTu

aHaJln3a u
HUHTEepIIpETallun
NOJYYCHHBIX TaHHBIX B

aHalJln3a u
HUHTEepIIpETAallun
NOJYYCHHBIX TaHHBIX B

TCXHOJIOTUAMHU aHaJIn3a
W UHTCPIIPpETALINN
NOJYUYCHHBIX TaHHBIX B

MHTEJUIEKTyaIbHbIX UHTEJUICKTYaIbHBIX o0mnacTu o0mnacTu o0macTu
CHCTCM. CUCTCM. HUHTCJIJICKTYaJIbHbBIX HUHTCJIJICKTYaJIbHbIX HUHTEJICKTYaJIbHbBIX
CHCTEM. CHCTEM. CHCTEM.

VYK-1.3. OcymectBnser | 3Hath: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeTHEM 3HaeT B COBEPIIICHCTBE
CUCTEMaTH3aLUIO MaTreMaTHyYeCcKHe, MareMaTHYecKHe, yYpOBHE YpOBHE MaTeMaTH4ecKue, | MaTeMaTHYeCKue,
I/IH(bOpMaL[I/II/I €CTCCTBCHHOHAYYHBIC 1 €CTCCTBCHHOHAYYHBIC U MaTE€MaTU4YCCKUEC, €CTCCTBCHHOHAYYHBIC U €CTCCTBCHHOHAYYHBIC U
Pa3JIMYHBIX THIOB JJIsl | COLUAJIbHO- COIMANBLHO- €CTECTBEHHOHAYYHbIE I | COLHAIILHO- COILMAJIBHO-
aHanM3a MpoOJEeMHBIX | SKOHOMHUYECKHE 9KOHOMHUYECKHE COIMAJIEHO- 9KOHOMHYECKHE METOAbI | 3KOHOMHYECKHUE
CUTYaIUH. METOJIBI JIIS METO/IBI IS 9KOHOMHUYECKHE JUISL NCTIOJIB30BAHUS B METO/IBI IS
BripabartsiBaeT WCIIONIb30BaHMs B UCIIONIb30BAHMS B METO/IBI IS podecCHOHANBHOMN HCIIONIb30BaHUS B
CTpaTeruio IeHCTBUN npodeccroHaNbHOM npodecCHOHANTBLHOMN WCIIONIb30BAHMS B JeITeIbHOCTH IpodecCHOHANBHOMN
JUISL TIOCTPOEHUS JIeITeIIbHOCTH JeATeIbHOCTH podecCHOHANTBHOM JIeITeIbHOCTH
AJITOPUTMOB PEHICHUA JACATCIBHOCTHU
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KO[[ KOMIICTCHIIMH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JIOCTHKEHUSI

xommeteHun (MJIK)

MOCTABJICHHBIX 32/1a4.

KOIL 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

pe3yabTata 00y4eHus 1-2 3 4 5
0 IUCTIUIUTHHE
YwMmers: V3 pemats He ymeer pewath YMeer Ha HU3KOM VYMeer Ha cpenHeM YwMmeer B
HEeCTaHJapTHbIC HecTaHIapTHbIE YPOBHE penIaTh YPOBHE pelIaTh COBEPIIIEHCTBE
npodeccroHanbHbIE npodeccroHaNbHbBIE HecTaHIapTHbIE HecTaHIapTHbIE BBIOMpATh pemaTh
3aJa4d, B TOM YHCIIE B | 3a7a4d, B TOM 4HCI€ B | Mpo(ecCHOHAIbHbIE npodeccHoHaNBHBIE HEeCTaHJapTHbIC
HOBOH HMIIH HOBOW MITH 3aJa4yd, B TOM YHCIIE B | 33/a4H, B TOM YHCIIE B podecCHOHANBHBIE

HE3HAaKOMOI cpesie U B

HE3HaKOMOM cpeac u B

HOBO# WM HE3HAKOMOI

HOBO# WJIH HE3HAKOMOI

3aJja4yu, B TOM 4YHCJIC B

MECKIUCHUIITIMHAPHOM MEKIUCTUITIIMHAPHOM cpeac u B cpeac u B HOBOM MJIM HE3HAKOMOM
KOHTCKCTEC, C KOHTCKCTC, C MEXKIUCIUIIIMHAPpHOM MEKIUCITUIIMHAPHOM cpeac u B
MMPUMCHCHUEM NMPUMECHCHUEM KOHTCKCTEC, C KOHTCKCTEC, C MCKIUCHUIITIMHAPHOM
MATCMaTUYCCKUX, MaAaTCMaTUYCCKHUX, MPpUMCHECHUEM MPpUMCHECHUEM KOHTCKCTEC, C
€CTECTBEHHOHAYYHbIX, | €CTCCTBCHHOHAYYHBIX, | MaTEeMaTHYECKHX, MaTeMaTHYECKHX, MIPUMEHCHHUEM
COIMABHO- COIMAJIBHO- €CTECTBEHHOHAYYHBIX, | €CTECTBCHHOHAYYHBIX, MaTEeMaTHYeCKHX,
9KOHOMHYECKHX 1 SKOHOMHYECKHX U COIMAIEHO- COIMAJIbHO- €CTECTBEHHOHAYYHBIX,
npodeccroHaIBHBIX PO eCCHOHANBHBIX SKOHOMHYECKHX 1 SKOHOMHYECKHX U COIMATBHO-
3HAaHUH 3HAHUH PO EeCCHOHATBHBIX PO eCCHOHATBHBIX SKOHOMHYECKHX U
3HAHUH 3HAHUH po¢heCCHOHATBHBIX
3HAHUH
Buagers: B3 He Bnaneer nHaBelkamu | Biageer Ha HU3KOM Bunageer Ha cpeiHeM Bunageer B
HaBbIKaAMH TCOPETUIECKOI'O U YPOBHE HaBbIKAMU YPOBHE HaBbIKAMU COBEPUICHCTBE
TEOPETUYIECKOTO U SKCHEPUMEHTAIBHOTO TEOPETHYECKOTO TEOPETHYECKOTO HaBbIKAMHU
HKCIEPUMEHTAIBHOTO UCCIIeIOBaHUS SKCIEPUMEHTAIBHOTO SKCIEPUMEHTAIBHOTO TEOPETUYECKOTO U
HCCIIeIOBaHUS 00BEKTOB UCCIIeIOBaHUS UCCIIeIOBaHUS IKCIEPUMEHTAILHOTO
00BEKTOB npoQeCcCHOHATBHOM 00BEKTOB 00BEKTOB WCCIIeTIOBaHUS
npodeccrnoHanbHOM JeATeIbHOCTH, B TOM podecCHOHANTBEHOM podecCHOHANTBHOMN 00BEKTOB
JIeITeIIbHOCTH, B TOM YHcie B HOBOM MITN JIeATeIbHOCTH, B TOM JIeATeNIbHOCTH, B TOM IpodecCHOHANTBEHON

YHCIIe B HOBOM HIIH
HE3HAKOMOU cpeac u B
MCKIUCHUIITIMHAPHOM
KOHTCKCTC

HE3HAKOMOM cpeac u B
MEKIUCTUITIIMHAPDHOM
KOHTCKCTEC

YHClIe B HOBOM WX
HE3HaKOMOM cpeac u B
MEKIUCHUITIIMHAPDHOM
KOHTCKCTC

YHCIIe B HOBOM HMIIK
HE3HaKOMOM cpeac u B
MEKAUCHUITIIMHAPDHOM
KOHTCKCTC

JACATCIBbHOCTHU, B TOM
YHCIIe B HOBOM MIIN
HE3HaAKOMOM cpeac u B
MEXIUCHUILIMHAPHOM
KOHTCKCTC
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KO[[ KOMIICTCHIIMH

Kon 1 HanmeHnoBanue
WHJIMKaTopa
JIOCTHKEHUSI

xommeteHun (MJIK)

VK-1.4. Bnaneer
HaBBIKAMU
MPOrpaMMHUPOBAHUS
pa3paboTaHHBIX
AITOPUTMOB U
KPUTUYECKOTO aHalN3a
TOJTYYCHHBIX
PE3YJIBTAaTOB.

Kox u HanmeHoBaHME
pe3yabTata 00y4eHus
MO JMCUHUTUTAHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

3Hath: 34
COBPEMEHHBIE METO/IbI
pa3paboTKu 1
peanuzanuu
AITOPUTMOB
MaTeMaTHYECKUX
MoJieliel Ha Oa3e

He 3Haer coBpemeHHbIE
METOIBI pa3paboTKA 1

peanu3anuu
AITOPUTMOB

MAaTeMaTHIECKUX
MoJelIel Ha 6a3e
SI3BIKOB U ITAKCTOB

3HaeT Ha HU3KOM
YPOBHE COBPEMEHHbBIC
METOIBI pa3paboTKu 1
peanuzanun
AITOPUTMOB
MaTeMaTHYECKUX
MoJeei Ha 6ase

3HaeT Ha cpeHeM
YPOBHE COBPEMEHHBIC
METOIBI pa3paboTKu 1
peanu3aiuy aJropuTMOB
MaTeMaTHYECKUX
MoJjieseil Ha 0a3e I3BIKOB
U ITAaKCTOB HpI/IKJ'IaZ[HI:-IX

3HaeT B COBEPIICHCTBE
COBPEMEHHBIE METOMBI
pa3paboTKu U
peau3ann
AJITOPUTMOB
MaTeMaTHYECKHX
MoJesel Ha Oa3e

SI3BIKOB U ITAKETOB MIPUKIIAHBIX A3BIKOB U IIAKETOB IporpaMM S3BIKOB U IIAKETOB
MPUKIIAIHBIX IIporpamMm NPUKJIAIHBIX IPOrpaMM | MOJIEIHUPOBAHUA. MPUKJIAHBIX IPOrpaMM
porpaMMm MOJIENUPOBAHHUS. MO/JICIIUPOBAHUS. MOJICTTHPOBAHUSL.
MOJICTTHPOBAaHHSI.

YMmers: V4 He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM YMeeT B COBEpIIEHCTBE
pa3pabaTbIBaTh 1 pa3pabaTeIBaTh U ypOBHE pa3pabaTeiBaTh | ypOBHE pa3padaTeiBaTh U | BHIOMpATh
pean3oBBIBaTh peaan30BHIBATH 1 peaan30BbIBaTh peann30BBIBATH pa3pabaTsIBaTh U
ITOPUTMBI QJITOPUTMBI JITOPUTMBI JITOPUTMBI peann30BBIBATh
MaTeMaTHYECKUX MaTeMaTHIeCKUX MaTeMaTHIeCKUX MaTeMaTHIeCKUX QITOPUTMBI

MoJenel Ha Oase Mojieneii Ha 6aze Mojeneil Ha 6aze Mojiernield Ha 6a3e SI3BIKOB | MaTeMaTHYECKUX

SA3BIKOB U ITIAKCTOB

SI3BIKOB M ITAKCTOB

S3BIKOB M ITAKCTOB

1 MMaKETOB MPUKIIAAHBIX

MoJieliei Ha 0a3e

MPUKIIAIHBIX HPUKIIATHBIX HPUKJIAHBIX IPOTPaMM | IIPOTpamMMm S3BIKOB U TIAKETOB
IporpaMm IporpaMm MOJIEIIUPOBAHUSL. MOJICIIUPOBAHUSL. IIPUKJIAJHBIX IIPOTpaMM
MOJIEJIUPOBAHUSL. MOJICJIMPOBAHUsL. MOJICJIUPOBAHUSL.
Brnanets: B4 Nmeer He Bnageer Brnaneer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B
IPAKTUYECKUH OIIBIT NIPAKTUYECKUH OIBIT YPOBHE IPaKTUUYECKUN YPOBHE IPaKTUUECKUN COBEPIIECHCTBE

pa3paboTku u
peanu3aimm
NTOPUTMOB Ha 0aze
SI3BIKOB W TTAKETOB
MPUKJIATHBIX
porpaMm
MO/ICJIMPOBAHUSI.

pa3paboTku u
peanu3aiyu

JITOPUTMOB Ha 0aze
SI3BIKOB U [TAKETOB

TIPUKIIaIHBIX
IporpamMmm

MOJIEITHPOBAHHUS.

OTIBIT Pa3paboTKu U
peanu3anuu
ITOPUTMOB Ha 0aze
SI3BIKOB U [TAKETOB
MPUKIAJHBIX TPOrPaMM
MOZEITUPOBAHUSL.

OTIBIT Pa3paboTKu U
peanu3any alropuTMOB
Ha 0a3e S3bIKOB 1
MIaKEeTOB MPUKIATHBIX
IIporpamMmm
MO/JIEITUPOBAHHSI.

MPaKTUYECKHI OIBIT
pa3paboTKu 1
peanuzanuu
ITOPUTMOB Ha Oa3e
SI3BIKOB U MIAKETOB
MPUKJIAIHBIX TPOrpPaMM
MO/JICITNPOBAHHUSL.
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KO[[ KOMIICTCHIIMH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JIOCTHKEHUSI

xommereHn (MJIK)

Kox u HanmeHoBaHME
pe3yabTata 00y4eHus
MO JMCUHUTUTAHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

VK-2. Cocoben
YIPaBISTH
MPOEKTOM Ha BCEX
JTarax ero
KU3HEHHOTO
LIAKJIA

VK-2.1. ®opmynupyer
B paMKax
MOCTaBJICHHON LIETN
MIPOEKTa COBOKYIHOCTH
B3aMMOCBSI3aHHBIX
3a1a4,
00eCIIeYnBalOIINX €€
JIOCTIDKEHHE.
Ormpenensier
OXHngacMbIC
Pe3yIBTATH PEIICHAS
BBIJIEJIEHHBIX 3a/1a4.

3HaTh: 35 MOCTAaHOBKY
OCHOBHBIX 33724
MAaIInHHOTO O0YYeHNS,
OCHOBHEBIC TTOHATHUS
0a30BbIi
MaTeMaTHYCCKUI
arnrmnapaTr He4eTKOU
JIOTHKH; CITOCOOBI
TUOpUAN3AIUN
METOJIOB
BBIYUCITUTEITFHOTO
WHTEJUICKTA C
HCIIOJIE30BaHUEM
TpaIUIIHOHHBIX
METOAOB ONTHMH3ALNI
U pacrio3HaBaHHSA
obpazoB

He 3naer noctaHOBKY
OCHOBHBIX 33124
MaIInHHOTO O0Y4eHHs,
OCHOBHBIC ITOHATHUS
0a30BBIi
MaTeMAaTUYCCKUI
amnmnapaT He4eTKOH
JIOTHKH; CIIOCOOBI
THOpUIU3AIIH
METO/IOB
BBIYHCIIUTEIEHOTO
HWHTEIUICKTA C
HCTIOb30BaHUEM
TPaIUIIHOHHBIX
METOJIOB OTITUMH3AIIHN
1 pacriO3HABaHU
o0pazoB

3HaeT Ha HU3KOM
YPOBHE TIOCTAHOBKY
OCHOBHBIX 3a]1a4
MaIInHHOTO O0Y4YeHHS,
OCHOBHBIC IIOHATHS U
0a30BEIi
MaTeMaTHYCCKUM
arnmnapaT He4eTKO!
JIOTHKH; CITOCOOBI
THOpHIU3AIHH
METOJIOB
BBIYHCIUTECIIFHOTO
HMHTEIIJICKTA C
HCIIOIb30BaHUEM
TPaIUIIMOHHBIX
METO/I0B ONTHMHU3ALINH
U pacro3HaBaHUs
00pa3oB

3HaeT Ha cpeHeM
YPOBHE TIOCTAHOBKY
OCHOBHBIX 33124
MaIInHHOTO O0YYeHHS,
OCHOBHEIC ITOHATHUS
0a30BbIii
MaTeMaTU4ecKuil annapar
HEUETKOMU JIOTUKH;
CIOCOOBI THOPHUIN3ALIUH
METO/0B
BBIYHCIIATEIIEHOTO
HWHTEIUIEKTA C
HCTIOJB30BaHUEM
TPaIUIIMOHHBIX METOJIOB
ONITUMU3AIHA 1
pacmo3HaBaHHsS 00pa30B

3HaeT B COBEPIICHCTBE
ITOCTaHOBKY OCHOBHBIX
3a/1a4 MaIuHHOT O
00y4YeHHsI, OCHOBHBIC
TTOHATHUS 1 Oa30BBIHA
MaTeMaTHYCCKUI
arnmnapaTr He4eTKOU
JIOTHKH; CIIOCOOKI
TUOpUAN3AIUI
METO/IOB
BBIYUCITATEIIFHOTO
HWHTEIUICKTA C
HCTIOJIb30BaHUEM
TPaIUIIHOHHBIX
METOJIOB OTITUMH3AIIHN
¥ pacriO3HaBaHU
obpa3oB

YmeTs: V5 npoBoauTh
aHaIU3 3a0a4H I
BBIOOpPa HAWITYYIIIETO
MeTofa
BBIYHCIIUTEIBHOTO
MHTEJUIEKTa WA
THOPUIHOTO METO/a,
MOAXOMASIIETO JUTs
KOHKPETHOH 3a1a4H;

He ymeer npoBoauts
aHa/IM3 3a/1a4u JUIs
BBIOOpa HAWITYUIIIEro
MeToJ1a
BBIYUCIUTEIHFHOTO
MHTEJJIEKTa WIN
THOPUTHOTO METO/1a,
MOJXOASALIETO ISt
KOHKPETHOH 3a1a4u

YMeer Ha HU3KOM
YpOBHE IPOBOIUTH
aHaJU3 3a4a4M IS
BBIOOpa HAWITYUIIIEro
MeToAa
BBIYHCIIUTEIIHHOTO
MHTEIUIEKTa WU
THOPHUTHOTO METO/1a,
MOJIXOASLIETO ISt
KOHKPETHOH 3a1a4u

YMeer Ha cpeiHEM
YPOBHE IIPOBOIUTH
aHa/IM3 3a/1a4u JUIs
BBIOOpa HAWITyUIIIEero
MeToJa
BBIYHCIIUTEIIHHOTO
MHTEJUIEKTa WU
THOpPHUTHOTO METO/a,
MOJIXOASLIETO ISt
KOHKPETHOH 3a1a4u

‘YMeeT B COBEPILIECHCTBE
BBIOMpATH MPOBOAUTH
aHaIM3 337144 JUIs
BbIOOpa HAWITYUIIIEro
MeTo1a
BBIYHCITUTELHOTO
HHTEJUIEKTa WU
THOPUTHOTO METO/a,
MOIXOASIIETO ISt
KOHKPETHOH 3a1a4u

Bmanets: B5
MHCTPYMEHTaMH
HpOCKTI/IpOBaHI/Iﬂ n
OIIEHKA Ka4yecTBa
MOJ€eJIEN HEHPOHHBIX
ceTen

He Bnageer
WHCTPYMEHTAMU
MPOEKTUPOBAHUA U
OIIEHKA Ka4ecTBa
Mo/ieel HeMPOHHBIX
ceTen

Brnaneer Ha HU3KOM
YpOBHE
WHCTPYMEHTAMU
MPOCKTUPOBAHUA U
OIICHKA KavyecTBa
Mo/Ieel HeMPOHHBIX
cereit

Bnaneer Ha cpeHemM
YPOBHE MHCTPYMEHTAMU
MPOCKTUPOBAHUA U
OIIEHKA Ka4ecTBa
MoO/ieeil HeMPOHHBIX
cerel

Bianeer B
COBEPIIECHCTBE
MHCTPYMEHTAMU
HpOCKTHpOBaHI/If{ nu
OIIEHKA Ka4yecTBa
MOJIeJIe HEMPOHHBIX
ceTen
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KO[[ KOMIICTCHIIMH

Kon 1 HanmeHnoBanue
WHJIMKaTopa
JOCTHKEHUS

xommeteHun (MJIK)

VYK-2.2. Ilpoextupyet
pelIeHne KOHKPETHOU
3a7a4M IPOEKTa,
BEIOMpas
ONITHMANBHBIH CII0CO0
€€ pelICHHsI, HCXOIsl U3
JEHCTBYIOIIUX
NIPaBOBBIX HOPM U
HMEIOIIUXCS PECYPCOB
U OTpaHUYEHUN

VK-2.3. Pemaer
KOHKpETHbIE 3a]1a4
MIPOEKTa 3asIBJICHHOTO
KadyecTBa U 3a
YCTaHOBJIEHHOE BpeMsI

Kox u HanmeHoBaHME
pe3yabTata 00y4eHus
MO JMCUHUTUTAHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

3HaTh: 36 OCHOBHEIE
APXUTEKTYPBI

HNHC u obmactu ux
MPUMEHCHHS;
OCHOBHBIE CITOCOOBI K
npaBuia 00yYeHHS
HNHC.

He 3HaeT ocHOBHEBIE
APXHUTEKTYPHI

MHC u obmactu ux
TIPUMEHECHHUS;
OCHOBHBIE CIIOCOOBI K
npaBuia 00yYcHHS
HHC.

3HaeT Ha HU3KOM
YPOBHE OCHOBHbBIE
APXUTEKTYPBI

MHC u obmactu ux
MIPUMCHEHHUS;
OCHOBHBIE CIIOCOOBI U
npaBuiia 00y4eHHs
HHC.

3HaeT Ha cpeHeM
YPOBHE OCHOBHBIE
apXUTEKTYPBHI

HHC n obnactu ux
NPUMEHEHHS1; OCHOBHBIE
CIIOCOOBI ¥ IIpaBuUIIa
o6yuenus MHC.

3HaeT B COBEPIICHCTBE
OCHOBHBIC
ApXUTEKTYPBHI

MHC n obnactu ux
NIPUMCHEHHS;
OCHOBHBIE CIIOCOOBI U
npaBuia 00y4eHHs
HHC.

VYmetb: Y6 orieHUBaThH
Ka4ecTBO 00y4YeHUs
pa3IMYHBIX MOJENEH
HNHC; monenupoBathb
HHC cpencrBamu
HeliporakeToB Matlab
NNTool.

He ymeer oneHuBath
Ka4yecTBO 00y4eHUs
pa3IUYHbIX MOJeneit
HNHC; monenupoBatb
HNHC cpeacrBamu
HeiiporaketoB Matlab
NNTool.

YMeeT Ha HU3KOM
YpOBHE OILICHUBATh
Ka4yecTBO 00yUeHHUS
Pa3IHYHBIX MOJeTnei
HNHC; moagenupoBatb
HNHC cpeacrBamu
HelipomaketoB Matlab
NNTool.

YMeer Ha cpeHEM
YpOBHE OIICHHUBATh
Ka4yecTBO 00yUeHHUS
Pa3IHYHBIX MOJeTnei
HNHC; moaenupoBatb
HNHC cpeacrBamu
HelipomaketoB Matlab
NNTool.

‘YMeeT B COBEpILIECHCTBE
BBIOMPATH OLICHUBATH
Ka4ecTBO 00yUeHHUS
Pa3UYHBIX MoAeNei
HNHC; moagenupoBatb
MNHC cpencrBamu
HelipomaketoB Matlab
NNTool.

Bnaners: B6
HaBBIKAMU
pelieHus 3a1a4
ANMPOKCUMAITUH,
MPOTHO3UPOBAHUS,
kiaccudukanmuu
JIAaHHBIX,
pacro3HaBaHus
o0pazoB

He Bnajeer HaBbIKaMu
petieHust 3a1a4
anmpoKCUMAIIHH,
[POTHO3UPOBAHMS,
KIIacCUpUKAITUU
JIAHHBIX,
pacro3HaBaHusI
o0pazoB

Brnaneer Ha HU3KOM
YpPOBHE HaBBIKAMH
perieHus 3a1a4
annpoKCUMAIlHH,
HPOTHO3UPOBAHMS,
KJIaccupuKaIu
JAHHBIX,
pacro3HaBaHHA
o00pa3oB

Birazneer Ha cpenHeM
YPOBHE HaBBIKAMHU
peteHus 3aaa4y
annpoKCUMAIlHH,
HPOTHO3UPOBAHMS,
KITacCU(UKAIIUN JaHHBIX,
pacrio3HaBaHusi 00pa3oB

Bnaneer B
COBEpILCHCTBE
HaBbIKaAMH
pelieHus 3a1a4
ANMPOKCUMAI[UH,
POTHO3UPOBAHUS,
KJIaccupHUKaIIH
JIAHHBIX,
pacrmo3HaBaHHS
00pa3oB

3HaTh: 37 BHIEI,
CTPYKTYpY,
MPUHLIMIIBI U METOJIbI
CHCTEMHOM
OpraHu3aIH
HEUPOHHBIX CETEH;

He 3naeT Bupl,
CTPYKTYpY,
TIPHUHITUIIE © METOBI
CHCTEMHOM
OpTraHHU3aIH
HEHUPOHHBIX CeTeH

3HaeT Ha HU3KOM
YpOBHE BUJbI,
CTPYKTYDY,
TIPUHLIMUIIB 1 METO/IbI
CHCTEMHOM
OpTraHHU3aIH
HEHPOHHBIX CeTeH

3HaeT Ha CpeiHEM
YPOBHE BUBL, CTPYKTYPY,
IIPUHLIUIIBEL U METOMbL
CHCTEMHOH OpraHu3alnuu
HEHUPOHHBIX CeTeH

3HaeT B COBEPILEHCTBE
BHBL, CTPYKTYPY,
MIPUHIUMBI 1 METObI
CHUCTEMHOH
OopraHusanuu
HEHUPOHHBIX ceTel
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KO[[ KOMIICTCHIIMH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JIOCTHKEHUSI

xommeteHun (MJIK)

KOIL 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yUeHHUs

pe3yabTata 00y4eHus 1-2 3 4 5
0 IUCTIUIUTHHE
Ymers: V7 He ymeer YMeer Ha HU3KOM VYMeeT Ha cpenHeM YMeeT B COBEpILIEHCTBE
HCTIONIb30BaTh HCTIONb30BaTh YPOBHE HCIIOIB30BAThH YPOBHE HCIIONIB30BATh BEIOMpATh
OCHOBHBIC OCHOBHBIE OCHOBHBIE OCHOBHBIE HCTIONb30BATh
HEUPOHHBIE CETH IS HEHUPOHHBIE CETH IS HEHUPOHHBIE CETH IS HEHUPOHHBIE CETH IS OCHOBHBIE
00paboTkn 00paboTkn 00paboTkn 00paboTkn HEHPOHHBIE CETH IS
nHpopmanuy; nHdopmanuu nHdopmanuu nHdopManuu 00paboTku
uHdopmanuu
Bnagets: B7 metonamu | He BmageeT metogamu | Briameer Ha HU3KOM Bnaneer Ha cpegHem Bnaneer B
aHau3a u aHau3a u YpOBHE METOAaMHU YpOBHE METOAaMHU COBEpILCHCTBE

CHHTE3a IIpU CO3aHUH,
HCCIIeIOBAaHUU U
SKCIUTyaTalH
HEHUpPOHHBIX ceTel

CHHTe3a IIPU CO3[aHHUH,
HCCIICIOBAaHUU U
9KCIITyaTaIlx
HEHUPOHHBIX CETEH

aHanu3a u
CHHTE3a IIPU CO3[aHUH,
HCCIIEIOBAaHUHN H
9KCILTyaTallx
HEHUPOHHBIX CETEH

aHanu3a u
CHHTE3a IIPU CO3JaHUU,
HCCIIEIOBAaHUN U
9KCILTyaTallH
HEHUPOHHBIX CETEH

METOJJaMU aHalU3a U
CHHTe3a NP CO3JAHUH,
HCCIIEIOBAaHUHN U
9KCIUTyaTaIlH
HEUPOHHBIX CETEH

IIKC-3 Cnocoben
HCITIONIE30BAaTh
MPUKITaHbIE
MPOrpaMMBbl
pacueTa y3JioB,
arperatroB u
CHCTEM
TPaHCIIOPTHO-
TEXHOJOTUYECKUX
CPEICTB U MX
TEXHOJOTUYECKOrO
o0opymoBaHus

[IKC-3.1 Ucnonp3yer
OCHOBBI HH()OPMATHKH
1 BBIYUCIIUTEIILHOM
TEXHUKH

3HaTh: 38 OCHOBEI
HHPOPMATUKH H

He 3HaeT 0CHOBEI
WHPOPMATUKA U

3HaeT Ha HU3KOM
YpOBHE OCHOBBHI

3Haer Ha CcpeaHeM
YPOBHE OCHOBBI

3HaeT B COBEPILICHCTBE
OCHOBBI HH()OPMATHKH

. BBIYUCIIUTENLHON nHopMaTUK 1 nHpopMaTuK 1 1 BBIYUCIIUTEIILHOM
BBIYHCIINTEIILHON . .
TEXHHUKH BBIYHCIIUTENLHOM BBIYHCIIUTENLHOM TEXHHUKH
TCXHUKHU
TCXHUKHU TCXHUKHU
Ymers: V8 He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILEHCTBE

HCIIOJIB30BaTh OCHOBBI
HHPOPMATHKH U

UCIIOJIb30BaTh OCHOBBI
UH(OPMATUKH 1

YPOBHE UCIIOJIb30BaTh
OCHOBBI HH()OPMATHKH

YPOBHE UCIIOJIb30BATh
OCHOBBI HH()OPMATHKH U

UCII0JIb30BaTh OCHOBBI
uHOpMaTUKH U

BBIYHMCIIUTEIILHOM BBIYHCIIUTEIILHOMN Y BBIYMCIIUTEIBHOMN BBIYHCIIUTEIILHOM BBIYHCIIUTEIILHOM
TEXHUKH TEXHUKHA TEXHUKHA TEXHUKHA TEXHUKH
Brazers: BS He Bnaneer HaBelkamu | Biageer Ha HU3KOM Bunageer Ha cpeiHeM Bunageer B
) paboThl B MPUKIAJHBIX | YPOBHE HABBIKAMH YpPOBHE HaBbIKAMU COBEpIICHCTBE
HaBBIKaMU pabOTHI B
S — IporpaMMax pacyera paboTHI B IPUKIAAHEIX | paOOTHI B MPHUKJIATHBIX HABBIKAMH pabOTHI B
P Y3JIOB, arperaToB U IporpaMMax pacyera IporpaMMax pacyera TIPUKJIaTHBIX

mporpaMMax pacuera
Y3JIOB, arperaTtoB u
CUCTEM TPaAHCIIOPTHO-
TEXHOJIOTHYECKUX
CpPEACTB U UX
TEXHOJIOTHYECKOTO
obopymoBaHus

CHCTEM TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
CPEICTB U UX
TEXHOJOTHYECKOTO
obopymoBaHus

Y3JIOB, arperaToB u
CHCTEM TPAHCIIOPTHO-
TEXHOJIOTHYECKUX
CpPEACTB U UX
TEXHOJOTHYECKOTO
obopymoBaHus

Y3JIOB, arperaToB u
CHCTEM TPAHCIIOPTHO-
TEXHOJIOTHYECKUX
CpPEACTB U UX
TEXHOJOTHYECKOTO
obopymoBaHus

MporpamMmax pacuera
Y3JIOB, arperaTtoB u
CHCTEM TPAHCIIOPTHO-
TEXHOJIOTHYCCKUX
CpEACTB U UX
TEXHOJIOTHYECKOTO
obopymoBaHus
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[Tpunoxenwue 2
KAPTA
o0ecrnevyeHHOCTH TUCHHMILUTNHBI Y4eOHOI U y4e0HO0-MeTOIUYeCcKoi JTUTepaTypoi

Hucuunnuna: HeitponHsie cetu

Kon, cniettmansHocth: 23.05.01 HazemMHbIe TpaHCIOPTHO-TEXHOJIOTUYECKUE CPEACTBA
Cnemmamuzanus:  [logbeMHO-TpaHCIIOPTHBIE, CTPOUTENbHBIC, JOPOXKHBIE CpEICTBA U
obopynoBaHue

KoHTuHrenT Hanuuue
O0ecreyeHHOCTD,
HasBanue yyeOHOro, yuebHo-MeToauueckoro | KonuuecTBo |00yJarommuxcs, oGyuaromxcs PICKTPOHHOTO
U3aHKs, OK3EMILISPOBHUCIIONB3YIOINX i . | BapuaHTa B
JIUTEPATYPOH,
aBTOP, M3/ATENLCTBO, BUA M3JaHusA, To1 u3nanus | B BUK YKa3aHHYIO % DBC
JATEPATYPy (+-)

HetipoHHbIE ceTH: OCHOBBI Teopuu / A. U.
Fanymkud. - [b. M.] : Topsiuast nunaus-Tenekom,

1 2017. - 496 c. - OBC Jlans. : [caiiT]. - URL:
https://e.lanbook.com/ book/111043

Hetiponusie cety : YuebHnoe nocodue / E. 1.
lopoxxanuna. - Camapa : [ToBomkckuit
rOCyIapCTBEHHBIH YHUBEPCUTET

2 renexomMmyHuKanuii u uapopmaruku, 2017. - 84 C.
- OBC "IPR BOOKS" — URL:
http://www.iprbookshop.ru/75391.html
Heiiponnsie cetn : yaebHoe nocobue / C. A.
Bakynenko, A. A. XKuxapesa. - Cankt-IletepOypr :
Cankt-IleTepOyprckuii TOCy1apCTBEHHBII

3 yHMBEPCHTET IIPOMBIIILIEHHBIX TEXHOIOTHil 1
m3aitaa, 2019. - 110 c. - 35C "IPR BOOKS" —
URL.: http://www.iprbookshop.ru/102447 .html

OpP* 30 100 +

Op* 30 100 +

OpP* 30 100 +

PykoBonuTens 06pa3zoBaTenbHOM MPOrpaMMEI T.M. ManpsipoB
« » 20 T.

Hupextop BUK H.X. KarokoBa
« » 20 T
M.IL




